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MNOACHUTEJIBHASA 3AIIMCKA

[IporpamMma mo ¢Qusuke 0a30BOro ypoBHS Ha YpOBHE CpeAHEro oOiiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJOXKEHUH M TpeOOBaHMH K pe3yJbTaTaM OCBOEHHS OCHOBHOM
oOpa3zoBaTenbHONW mporpammsl, mpenactaBieHHbix B PI'OC COO, a Takke c  ydéTom
denepanbHOl paboyeil TporpaMMbl BOCHHUTAHHMS W KOHIEHIIUH MPETNoJaBaHUsS y4eOHOTO
npeameta «®Pusuka» B o0Opa3oBarelbHbIX opranusamnusax Poccuiickoit  ®eneparnuu,
pealIn3yIoLUX OCHOBHbBIE 00pa30BaTEIbHbIE IPOIPAMMBI.

Conep:xanue mnporpamMmbl 1Mo (U3MKE HANpaBlIeHO Ha (HOPMHUPOBAHHE ECTECTBEHHO-
Hay4YHOU KapTUHBI Mupa oOydaronmuxcs 10—11 kimaccoB mpu oOydyeHnn ux (pusnke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-/I€ATEIbHOCTHOTO nmoaxoaa. [IporpamMmMa mo ¢pu3nke cOOTBETCTBYET
tpeboBanusiMm ®PI'OC COO Kk MmIaHUpyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalnpeIMETHBIM
pesyabTataM OOYYeHHs, a TaKKe YUYHUTHIBAeT HEOOXOAMMOCTh pPEaTH3alUU MEXIIPEIMETHBIX
CBs3ell (PM3UKM C €CTECTBEHHO-HAYYHBIMH Y4YeOHBIMHM MpeaMmeTramMu. B Hell ompenenstorcs
OCHOBHBIEC LIEJIM M3Y4YCHUs (U3UKU HA YPOBHE CPEIHET0 00Iero odpa3oBaHUs, IUIAHUPYEMbIE
pe3ysibTaThl OCBOEHHUS Kypca (PU3UKU: JIMYHOCTHBIE, METalpeJAMETHbIe, MpeIMETHbIE (Ha
0a30BOM YpOBHE).

[TporpamMma no pusmke BKIIOYAECT:

® [UIAHHPYEMBIE Pe3yJbTaThl OCBOEHUS Kypca (U3UKH HAa 0A30BOM ypOBHE, B TOM UHCIIE

IpeIMETHBIE PE3yJIbTaThl M0 TO/1aM O0YUYEHHUS;

* cozaepxaHue yueOHoro npeaMera «dusnka» mo rogam o0ydeHusl.

du3nka Kak HayKa o HanOoJee 00X 3aKOHAaX MPUPO/IbI, BEICTYIAst B KAUYECTBE yUEOHOTO
IpeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUH 00 OKpY’KalollleM MUDE.
[konpHBIH Kypc (U3UKH — CUCTEMOOOpa3yOIIMM [UIsl €CTeCTBEHHO-HAyUYHBIX Y4YEOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBICHUMN, U3y4aeMbIX
XUMueHr, Ouosiorueit, ¢pusudeckoil reorpadueid m actpoHomue. Mcmoap30BaHHEe W aKTUBHOE
NpUMEHEeHHEe (U3NYECKUX 3HAHUI OmpeseNseT XapakTep M pPa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUIl B cdepe SHEpreTHKH, TPAHCIOpPTa, OCBOCHHMS KOCMOCA, IOJTYYEHUS HOBBIX
MaTepHaJioB C 33JlaHHBIMU CBOMCTBAMU U ApYyrux. M3yuenue UMK BHOCUT OCHOBHOM BKJIaJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYYHOW KAPTHHBI MUpa 00yJaromuxcs, B GOpMUPOBaHUE YMEHUH
IIPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPU BHINOJIHEHUN UMHU YUEOHBIX UCCIIEIOBaHUI.

B ocHOBY Kypca (Gu3MKH AJis1 YPOBHS CpEIHETr0 OOIIET0 00pa30oBaHus MOJIOXKEH PsIT UACH,
KOTOpBIE MO’KHO paccMaTpUBATh KaK MPUHIUIIBI €0 NOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEH KypcC SIBISIETCS JOTMUYECKH 3aBEPIIEHHBIM, OH
COJICP’)KUT MaTepual U3 BCeX pa3fenoB (U3MKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOU, TaK U
COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUHU ¢ HEll MaTepuai Kypca GU3UKU 00bETUHEH BOKPYT
¢usnueckux Teopuwil. Beaymum B Kypce sBisercs (QOpMHUpOBaHHE MPEICTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. E€ peanuszanusi npeanojaraeT UCIOJIb30BAHUE T'YMAHUTAPHOIO
noTeHuuana (U3NIecKoil HayKu, OCMBICIICHHE CBS3HM PAa3BUTHUS (PU3UKU C Pa3BUTHUEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M 9KOJIOTHYECKUMHU MTPOOIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc pu3uku mpeamnonaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHHUUYECKHX U TEXHOJOTMYECKUX IIPUJIOKEHNN U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyerTcss MOCPEACTBOM BBEJIEHHS JIIEMEHTOB COJEPIKaHHA,
MOCBALIEHHBIX JKOJIOTUYECKHM MpoOIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKke 00CYXIeHHUS MPOOJIEM PallMOHAIBHOTO MTPUPOIOIIONB30BAHHS U
HKOJIOTHUECKOM OE30MaCHOCTH.

CTepXHEBBIMH 3JIEMEHTAaMH Kypca (HU3UKH Ha YPOBHE CPEIHEro OOIero oOpa3oBaHHS
ABIIAIOTCA (U3NYecKue TeopuHu ((POpMUPOBAaHUE MPEJICTABICHUH O CTPYKType MOCTPOEHUS
¢dusndeckoil Teopuu, poiM (YyHIAMEHTAIBHBIX 3aKOHOB W TPHHIWIIOB B COBPEMEHHBIX
NPEJCTAaBICHUAX O NMPUPOJE, I'PaHUIAX NMPUMEHUMOCTH TEOPUH, sl ONMUCAHUSA €CTECTBEHHO-
HAaYYHBIX SIBJICHUH U ITPOLIECCOB).

CucTeMHO-JesITeIbHOCTHBIM OJX0 B Kypce (PU3UKHU pean3yeTcs Mpexkae BCero 3a cyET
OpraHu3alK SKCIIEPUMEHTAIBHON JesITeIbHOCTH oOydatonuxcs. [ 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTANBHBIX KPAaTKOBPEMEHHBIX AKCIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphle B MporpamMme Mo (u3uke OOBEAMHEHBI B OOIIHUNA CIUCOK
YYEHUYECKUX TPAKTUIECKUX padoT. BrlieneHne B yKazaHHOM IEpedyHe JIaOOpaTOpHBIX PadorT,
MPOBOUMBIX JUISI KOHTPOJSI M OIEHKH, OCYIIECTBISETCS YYaCTHHKAMH OO0pa3oBaTEIbHOTO
mporiecca UCXO0s U3 OCOOCHHOCTEH TIJIaHUPOBAHUS M OCHAICHUsT KaOuHeTa ¢usuku. [Ipu sTom
oOecrieunBaeTcss OBJIAZIeHHE OOYYalOIMIMMUCS YMEHHUSMH NPOBOJMTH KOCBEHHbBIC H3MEpPEHUs,
UCCIICIOBAaHMsI 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U TIOCTAaHOBKY OIBITOB IO IPOBEpKE
NPEUIOKEHHBIX THITOTE3.

Bosbiioe BHUMaHuE yAenseTcs PelICHUI0 pacu€THBIX M KAaueCTBEHHBIX 3ajad. [Ipu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4U C SIBHO 33JJaHHON (PM3NYECKON MOJIEINbIO,
MO3BOJISIOINNE TPUMEHSTh HM3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO paszziera
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pasaenoB. J[Jsi KaueCTBEHHBIX 3a/1a4 IPHOPHUTETOM
ABIISIIOTCSL 3aJjaHUAd Ha OOBSICHEHHE NPOTEKaHHWs (QU3UUECKUX SBICHUH U IPOLECCOB B
OKpY’Karollel >Ku3HHU, TpeOylomMe BbIOOpa (PU3MUECKOW MOAETH A CUTyalMHu NPaKTHKO-
OpPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanusiMu PI'OC COO k MarepHaIbHO-TEXHHYECKOMY
obecrieyeHnI0 y4ueOHOro mporecca 0a3oBBI YpOBEHb Kypca (PM3HKH Ha YpOBHE CpPEIHETO
o0miero o0pa3oBaHMs JOJDKEH M3y4aTbCs B YCIOBHUSIX MPEIMETHOTO KaOMHETa (U3UKU WU B
YCIIOBHSIX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IHMKIIa. B kaOuHere
¢bu3uKH JOHKHO OBITh HeoOxoammoe JabopatopHOoe O00OpYIOBaHHWE JJIS BBITTOJIHCHHS
yKa3aHHBIX B IpOrpaMMe Mo (U3UKE YUYEHHYECKUX MPAKTHUECKUX PadOT M JEeMOHCTpPAllMOHHOE
o0opytoBaHKE.

JleMoHCcTpanMoHHOe 000pynoBaHME (OPMHUPYETCS B COOTBETCTBUM C HPUHIUIIOM
MUHHMMaJIbHON JOCTaTOYHOCTH M 00ECIEeYMBAaET IMOCTAHOBKY IEPEUUCICHHBIX B MPOTrpaMMe Io
¢u3uKe KIIOUEBBIX JEMOHCTPALM IS HWCCIICAOBAHUS M3Y4YaeMBIX SIBICHHH M MPOIIECCOB,
OIMIIUPHYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaboparopHoe 00opyAOBaHME JUIsl YUEHHYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECIIEYMBACTCS B Pacyére OJHOTO KOMIUIEKTa Ha JBYX
obOyuaromuxcs. TeMaTnyeckue KOMIUIEKTHI JaOOpaTOPHOTO OOOpPYAOBAHUS JTOJDKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHMM AHAJIOTOBBIX M IM(POBBIX MPHOOPOB, a TaKxkKe
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHil.

OCHOBHBIMU LIETSIMH U3yYEHUS (PU3UKH B 001IeM 00pa30BaHUM SBIISIOTCS:

* (QopmHupoBaHHE HHTEpeca W CTpPEMJICHHS OOyYaromuxcs K HAyYHOMY H3YUYECHHUIO

MIPUPOIBI, Pa3BUTHE UX WHTEIUICKTYalIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® pa3BUTHE TIPEACTABICHMH O HAyYHOM METOJIE TO3HaHWA U (opMupoBaHHe
HCCIIEIOBATEILCKOTO OTHOMICHHSI K OKPY KAIOIIIM SIBIICHHSIM;



(dbopMUpOBaHNE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yNbTaTa U3yueHHUsI OCHOB CTPOCHHUS
MaTepud U GyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

(dbopMUpOBaHNE YMEHHIA OOBSCHSTH SIBJICHHS C UCITOJIb30BaHUEM (DM3HUSCKUX 3HAHUH U
HAYYHBIX JIOKA3aTeIbCTB;

(dbopMUpOBaHHE TIPEICTABICHUA O POH (PU3UKU IS Pa3BUTHS JPYTHX SCTECTBEHHBIX
HayK, TEXHUKU W TEXHOJIOTH.

Joctrmxenne 3Tux 1ened obOecreynBaeTcs peHIeHHEeM CIEAYIOUIMX 3aJad B IpoLecce
M3y4YeHUS Kypca (pU3UKU Ha YPOBHE CpeIHEro o0IIero o0pa3oBaHus:

MPUOOpPETEHUE CUCTEMBbI 3HAHUN 00 OO0mMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHsIX, BKIIOYAsi MEXaHUKY, MOJIEKYJIIPHYIO (PU3HKY, TIEKTPOANHAMHKY, KBAHTOBYIO
(bU3UKy U IIEMEHTHI aCTPOPHU3UKY;

dbopMHUpOBaHHE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHUS I OOBICHCHHS
¢buznyecKux SBICHUM B MPUPOAE U I MNPUHATHS TNPAKTUYECKUX PpEHICHUH B
IMOBCEIHEBHOM KU3HU,

OCBOCHHME CITOCOOOB PEIICHUS pa3IMYHBIX 3a/7ady C SBHO 3aJaHHOW (DHU3UYECKOM
MOJIeTIbIO, 3aJla4, TMOAPa3yMEBAIOIIUX CAMOCTOSITENbHOE cO3/aHue (HU3HUECKOi
MOJEJIH, aJIEKBaTHOW YCIOBHSIM 3a]1a4H;

MOHUMaHHe (PU3MYECKMX OCHOB M TPHUHIIMIIOB JEHCTBHS TEXHUYECKHX YCTPOHCTB M
TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIILYIO CPELLY;

OBJIaA€CHUC MCTOAaMU CaMOCTOATCIIBHOT'O HJ'IaHI/IPOBaHI/Iﬂ 158 HpOBGI[eHI/Iﬂ (1)I/I3I/I'-ICCKI/IX
OKCIIEPUMEHTOB, aHajlu3a W  HUHTepIpeTauud  WHGOpMAalWH,  ONpeAeTeHUs
JIOCTOBEPHOCTH TIOJTyYEHHOTO Pe3yibTaTa;

CO3/IaHUE YCJIOBUH /IS Pa3BUTHs YMEHUM MPOCKTHO-UCCIIEIOBATEIBCKOM, TBOPUCCKOM
JIeSITETLHOCTH.

Ha wuzydenue ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CpelHEro oOmiero oOpa3oBaHUS
otBoautcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kiacce — 68 yaco (2
yaca B HEJICIIO).

[Ipennaraemslii B mporpamme no Gu3mke nepeyeHsb J1abopaTOPHBIX U MPAKTUYECKUX padboT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YUHTENb JIEaeT BHIOOP MPOBENEHUS JIA0OPATOPHBIX paboOT M

OTIBITOB C YYETOM WHIUBUYTBHBIX OCOOCHHOCTEH 00ydJarOImxcs.



COAEPKXAHUE OBYUYEHUA

10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MO3HAHUA
®usnka — Hayka o npupone. Haydnbsle mMeTonbl MO3HAHUS OKpyKarowmero mupa. Poib
IKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MPUPOJIBI. DKCIIEPUMEHT B (PU3UKE.
MopenupoBanue GU3NUECKUX SBJICHHH U TporieccoB. Hayunple rumoressl. Ousnyeckue
3aKOHBI U TEOpUH. ["paHUIIbI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUSI.

Ponp u mecrto ¢usuku B (OpMHUpPOBAaHMHM COBPEMEHHOM Hay4yHOH KapTHHBI MHpa, B
IIPAKTUYECKOMN AEATEIbHOCTH JIIOEH.

Jlemoncmpayuu

AHanorossie 1 HU(GPOBBIE U3MEPUTENEHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUYUKH.

Pasznen 2. Mexanuka
Tema 1. Kunemamuka

Mexanuueckoe JaBukeHHe. OTHOCUTEIBHOCTh MEXaHWYEeCKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, ckOpocTh (CpelHssl CKOPOCTb, MIHOBEHHasi CKOPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMH HA OCU CUCTEeMbl KoopauHat. CJOKeHHE MepeMEeleHU 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE MBUXKEeHHE. | paduku 3aBHCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITYTH U TIEPEMEIICHUS MaTEPHUAIIBHONW TOYKH OT BPEMEHH.

CBoOoaHoOe mageHne. Y CKoOpeHrue CBOOOTHOTO TaACHHUS.

KpuBonuneiinoe nBuxeHue. JIBukeHne MaTepUaJIbHOW TOYKM 10 OKPYKHOCTH C
MOCTOSIHHOM 1O MOAYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JUHEHHas cKopocTb. llepuon u
gacTtoTa oOparienus. L{eHTpocTpeMuTenbHOe YCKOPEHHE.

TexHudeckue YCTpOMCTBA M MPAKTHUECKOE MPUMEHEHUE: CHUIOMETp, JBM)KCHHE
CHapS/IOB, LICTTHBIE U PEMEHHBIE TepeIadn.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUéTa, WILTIOCTPALAS KHHEMATUYECKUX XapaKTEPUCTHK ABUKCHUSI.

[IpeoOpa3oBanre ABMKEHUHN C UCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEeHHOM MPOCTPAHCTBE.

Habntonenue nkeHus Tena, OpoleHHOro MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenue yckopeHust CBOOOTHOTO MaCHHSL.

HamnpaBnenue ckopocTy npu ABUKEHUU N0 OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopmuie pabomul

N3yuenre HepaBHOMEPHOTO JIBHXKEHHS C IIEJIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

WccnenoBanne  COOTHOIICHHMS] ~ MEXIy  MyTAMH, [POWICHHBIMH  TEJIOM  3a
MIOCJIEIOBATEIbHbIE PAaBHbIE IPOMEKYTKH BpPEMEHHM IpU PaBHOYCKOPEHHOM JBUKEHUU C
HayaJIbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3yueHune nBUKEHUS MIapUKa B BSI3KOU AKUIKOCTH.

W3ydenne nBUKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa



[Tpuauun otHocurensHOCTH ['anuiies. [lepbiii 3akoH HeroToHa. HEpLIManbHbBIE CHCTEMBI
OTCYETA.

Macca Ttema. Cuna. Ilpunnun cynepno3unuud cuid. Btopoit 3akon Herotona mns
MaTepHaibHOM TOUKHU. TpeTuit 3akoH HploTOHA [T MaTepraibHbIX TOYEK.

3akoH BceMHupHOro TsroreHus. Cuna tsoxectu. [lepBas kocmMuyeckas CKOPOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadenus). Cuna Tpenusi. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJIbKEHUS U cuna TpeHus nokos. Koadduiment tperns. Cuia conmpoTUBIEHUS
NP IBM>KEHHUH TeJla B )KUJKOCTH WM rase.

[ToctynaTensHOE U BpalaTreabHOe ABMKEHUE a0COTIOTHO TBEPIOTO Tela.

MOMEHT CuIbl OTHOCUTENBHO OCH BpamieHus. [liedo cuiibl. YcmoBHsT paBHOBECHUS
TBEPAOIO Tea.

TexHuueckne yCTpOMCTBA M NPAKTHUYECKOE MPUMEHEHHWE: MNOJAIIUITHUKH, IBUXKECHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nuepuuu.

CpaBHeHME MacC B3aUMOJICHCTBYIOIIUX Tell.

Bropoii 3akoH HeroTOHA.

N3mepenue cui.

CrnoxxeHue Cuil.

3aBUCHMOCTD CHJIBI YIPYTOCTH OT J€(POpPMAIIH.

HesecomocTs. Bec Tena nmpu yCKOPEHHOM MOIBEME U TaJCHUU.

CpaBHEHME CHJI TPEHUS TIOKOSI, KAUEHUS U CKOJIbKCHHUS.

YcnoBus paBHOBecHs TBEPIOIo Tesa. Buael paBHOBeCHs.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

W3yuenue nBMKeHUs OpycKa 110 HAKIIOHHOM TIOCKOCTH.

UccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHMKAIOUIUX B IMPYXKUHE U PE3UHOBOM
obpasiie, oT ux aedopmaruu.

Uccnenoanue ycinoBuil paBHOBECHS TBEPAOTO Teja, UMEIOIIETO OCh BPAILICHMUS.

Tema 3. 3axkonnt COXpanenus 6 mMmexanuke

Nmmynbsc MatepuanbHOM TOYKH (Tea), CACTEMBbI MAaTEPHABHBIX TOUYEK. IMITyIbC CHITBI U
W3MEHEHHUE UMITYJIbCA TeJla. 3aKOH COXPaHEHHS UMITYJIbca. PeakTHBHOE JBHKEHUE.

Pabora criisl. MOIHOCTE CHIIBI.

Kunernyeckasi sHeprus maTepuaibHOW TOYKU. Teopema 00 W3MEHEHHH KHHETHYECKON
JHEPIUMu.

[TorennuanbHas sueprus. [loTeHnuanpHas SHEPTUs yIpyro AeGOopMUPOBAHHON MPYKUHBL.
[ToTenumanbHas FHEPrUs Tejaa BOJIU3U MOBEPXHOCTH 3EMIIH.

[ToTeHmanbHpie U HEMOTEHUUANbHBIE CHIBL. CBsi3b pabOTHl HEMOTEHIIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOM YHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHCHUS MEXaHUYECKON SHEPTHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBAa M MPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KONEp, MPYKUHHBIA
MACTOJIET, BUKEHUE PAKET.

Llemoncmpayuu

3aKOoH COXpaHEHUsI UMITyJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexox mOTEHIIMATHHON YHEPTHH B KHHETHYECKYIO U O0OpaTHO.



Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne aOCOMIOTHO HEYNPYroro yjapa € IOMOIIBIO JIBYX OJUHAKOBBIX HUTSIHBIX
MasITHUKOB.

HccnenoBanue cBs3u pabOThl CHUJIbI C U3MEHEHHMEM MEXaHMYECKOM SHEpruu Teia Ha
IIPUMEPE PACTIKEHUS PE3UHOBOTO JKIyTa.

Paznen 3. MosexkyasipHast u3nKa 1 TEePMOJAMHAMUKA

Tema 1. Ocnosvlt MONEKYAAPHO-KUHEMUUECKOU MeopUul

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKON TEOPUH U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBuxkenue. Juddysms. Xapaktep ABIKEHUS € B3aHUMOJCHCTBHUS YaCTHII
BeuiecTBa. Mojaenu CTpOEHMsI Ta30oB, XUAKOCTEH U TBEPIABIX Tel U OOBICHEHUE CBOMCTB
BEIIIECTBA HAa OCHOBE 3THX Mojened. Macca u pasmepbl MoJjeKyJs. KoiauyecTBo BellecTBa.
[TocrossuHast ABorajpo.

TemnoBoe paBHOBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcust.

Monens unaeanbHoro rasa. OCHOBHOE ypaBHEHHUE MOJEKYJISIPHO-KMHETUYECKOW TEOpUHU
ueanpHOro ra3a. AOCONIOTHas TemrmepaTypa Kak Mepa CpedHel KHHETHYECKOW HHEepPrHH
TEIJIOBOTO JBIKEeHMs uyactull rasza. lllkana Ttemmeparyp KenbBuHa. ['a30Bbie 3aKOHBI.
VpaBuenne MengeneeBa—Knaneitpona. 3akon Jlanbrona. M3omporneccsl B Ha€aNbHOM rasze ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | padudeckoe mpeacTaBieHue M30MPOIECCOB: H30TEPMA,
n30x0pa, u3odapa.

TexHU4eCcKHe yCTPONCTBA U TPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIINE JAUCKPETHOE CTpOEHHE BelecTBa, (oTorpaduu MoneKynl
OPraHUYECKUX COCTUHEHUM.

OmnbiTel 10 AU Py3uH KUAKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JTBUKCHHSL.

Mogens onbiTa lllTepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYJISIPHOTO B3aUMO/IEHCTBUS.

Monenb, WTIOCTpUpYIOLIas MPUPOIY JaBICHUS ra3a Ha CTEHKU COocyaa.

OnbIThI, WTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS H1€aIbHOTIO ra3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenre Macchl BO3AyXa B KIACCHOW KOMHATe HAa OCHOBE HM3MepeHui o0BEMa
KOMHATBHI, IABJICHUS U TEMIIEPATYPhl BO3/1yXa B HEM.

HccnenoBaHue 3aBUCUMOCTH MEX]Ty ITapaMETPaMU COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnosvl mepmoOuHaAMUKU

TepMoauHaMuueckass cucTeMa. BHYTpeHHssl dHeprus TEpPMOAMHAMUYECKOM CUCTEMBI U
crocoObl e€ m3mMeHenus. KoiamuecTBo TemaoTel U pabota. BHyTpeHHssI SHEPTHsT OHOATOMHOTO
UJCAIBHOTrO raza. Buasl Terionepenadn: TEIUIONPOBOAHOCT, KOHBEKIIM, U3IIyYeHUE. Y IeIbHAs
TEIUIOEMKOCTBD BeIecTBa. Kom4ecTBO TEIIIOTHI IPH TEILIONEpEaaye.

[Tonstue o0 anmabatHoM mpouecce. IlepBbiii 3akoH TepMoauHaMuku. llpumMenenue
NEPBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoueccaM. I'padudeckas naTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMocTh MpoLeccoB B IpUPOJE.

Tennoble MamuHbl. [IpuHIUnG 1eiicTBUs TemoBbIX MamuH. [Ipeobpa3zoBaHus SHEpPruu B
TeroBbIX MammHax. Koadduuuent nonesnoro aevictBus temnoBoi mamuHbl. [Hukn Kapao u
ero K03((UIHUEHT NOJIEe3HOro ASHCTBUSA. DKOIOTHUECKUE IPOOIEMBbI TEIUI0OIHEPT €THKH.



Texuuueckue YCTpOﬁCTBa U IPAKTHYCCKOC TIMPUMCHCHUC: JBUTAaTC]Ib BHYTPCHHECTO
CropaHus, OBITOBOM XOJIOUJIbBHUK, KOHOAUIIUOHECD.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEW HSHEPIMH Tella MPH COBEPIICHWH pPa0OTHI: BBUIET NPOOKH W3
OyTBUIKH TIOJ| NIEHCTBHEM CXKaTOTO BO3[yXa, HarpeBaHue >¢pupa B JATYHHOH TpPyOKe IyTEéM
TpeHUs (BUICOIEMOHCTpAITH).

H3meHeHne BHYTpeHHEH sHepruu (TeMrepaTyphl) Tella Mpu Terionepeaaye.

OmnpIT 10 agnabaTHOMY PACIIUPEHUIO BO3TyXa (OMBIT C BO3AYITHBIM OTHUBOM).

Monenu nmapoBoi TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JIBUTATEIS.

Yuenuueckuu sxcnepumenm, nabopamopmuie pabomul

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Acpecamnusie cocmosanus eeuiecmea. Dazoevie nepexoovl

[TapoobOpa3zoBanne wu KoHAeHcamus. lVcmapeHne U KumneHue. AOCONOTHas U
OTHOCHUTEJIbHAs BIAXKHOCTh BO3ayXa. HachlmeHHbli nap. Y aenpHas TemjaoTa napooOpa3oBaHMsL.
3aBUCHUMOCThH TEMIICPATYPbI KUIICHUA OT AaBJICHUA.

TBépnoe Teno. Kpucrammuyeckue u aMmopdHbIie Teaa. AHU30TPOIHUS CBOMCTB KPHUCTAJIIOB.

Kunkue xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBieHue w KpucTauM3anus. Y aejbHas
teruioTa masneHus. Cyonumanus.

ypaBHeHI/Ie TEIUIOBOro OajaHca.
Texuuueckue yCTpOﬁCTBa U TPAKTHYICCKOC MPUMCHCHHUC: TUTPOMCETPp M IMCUXPOMETP,

KaJIOpUMCTP, TCXHOJIOI'n MOJIYy4YCHUA COBPCMCHHBIX MaTcepuraioB, B TOM YHUCJIC
HaHOMATCPUAJIIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MapOB.

Kunenue npy NoHWKEHHOM JaBJICHUH.

Crioco0bl U3MEpEeHUs BIAKHOCTH.

HaGmroienne HarpeBaHusl U MJIaBJICHUS KPUCTAIITMYECKOTO BEIIeCTBa.
JleMoHCTpalys KpUCTaIIOB.

Yuenuueckuu sxcnepumenm, nabopamopmuie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pasznes 4. DinekrpoaMHamMuka
Tema 1. Inekmpocmamuka

OnexTpu3anys TeJl. OJIEKTpUYECKMil 3apsa. JBa BuAa DIEKTPUYECKHX 3apsAlOB.
ITpoBOAHMKY, TUAIEKTPUKH U TIOTYNIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

B3aumopeiictBue 3apsinoB.  3akoH Kynona. ToueuHslli  2JIEKTpUYECKH  3apsi.
Onextpuueckoe nojne. Hanpsxk€éHHocTh anekTpudeckoro mnois. llpuHuun cynepno3unuu
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTHU JIEKTPUYECKOTO MOJIS.

PaGora cun osnekrpocratudeckoro mois. [lorenuman. Pa3HOCTh  MOTEHIIMATIOB.
[IpOoBOTHHUKY M TUAIEKTPUKH B SJIEKTPOCTATUYECKOM ToJIe. J{M3IeKTpryecKasi MpOHUIAEMOCTb.

OnekTpoéMKocTh. KoHmeHcaTop. DIEKTPOEMKOCTh IUJIOCKOIO KOHJIEHCATOopa. JHEpPrus
3apsHKEHHOTO KOH/IEHCATOopa.

TexHuueckue yCTpOWCTBA M IPAKTHUYECKOE IPUMEHEHHUE: JJIEKTPOCKOI, JIIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3€MJICHHE 3JIEKTPONPHOOPOB, KOHAECHCATOP, KOMMPOBAILHBIN
anmnapar, CTpyWHBbIN IIPUHTED.

Jlemoncmpayuu



Y CTpOUCTBO U MIPUHIUIL ACUCTBUS HIEKTPOMETPA.

B3aumojeiicTBue Ha3IEKTPU30BAHHBIX TE.

DIIEKTPUUYECKOE T0JIE 3apsSKEHHBIX TEll.

[TpoBOAHMKY B 3JIEKTPOCTATHUECKOM TOJIE.

DJIeKTpOCTaTUYECKas 3alIUTa.

JIMDIIEKTPUKN B DIIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHcaTopa OT IUIOM@AAM IUIACTHH,
pPacCcTOSHUSA MEXy HUMU U AUAJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOTO KOHZIEHCATOopa.

Yuenuueckuu sxcnepumenm, nabopamoprule pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtii 31ekmpuueckuii mok. Toku 6 paznuunvlx cpeoax

ONEeKTpUYECKUH TOK. YCJIOBHS CYLIECTBOBAHUS 3JEKTPUUECKOTO TOKa. MCTOUHMKHM TOKa.
Cuna toka. IlocTostHHBIHN TOK.

Hanpsokenune. 3akon Oma 115 yyacTka LETH.

DeKTpudecKoe COIIPOTHBIICHUE. VY nensHoe COIIPOTHUBIICHHE BEIIIECTBA.
ITocnenoBarenpHOE, apalIeIbHOE, CMEIIAHHOE COCIMHEHUE IIPOBOIHUKOB.

Pab6ota snexkrpuueckoro Toka. 3akoH J[xoyns—Jlenna. MomHOCTb 3J€KTPUYECKOTO TOKA.

DNEeKTpOABMKYIIAsl CUJIa U BHYTPEHHEE CONIPOTUBIIEHUE UCTOYHHKA TOKA. 3akoH OMa Juid
MIOJTHOM (3aMKHYTOH) 3J1eKTpruecKkoif enu. KopoTkoe 3amMbIkaHue.

DneKTpOHHas IPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS METAJUIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTD.

DnexkTpuueckuil Tk B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TNpUMECHas MPOBOAMMOCTH MOJYIPOBOIHUKOB.
CaoiicTBa p—n-niepexoa. [1omymmpoBoTHUKOBBIE TPHOOPHI.

OJNEKTpUYECKUH TOK B pacTBOpax M pacIUlaBax »3JIEKTPOJIMTOB. OJIEKTPOJIUTHYECKAS
Jucconuanus. JNEeKTPOIIn3.

OnexTpuuecknil TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOSITENbHBIN pa3psan. MomHus.
ITna3ma.

TexHuyeckue yCTpoiCTBA U MNPAKTUYECKOE NPHUMEHEHHUE: aMIIEpPMETP, BOJIBTMETP,
peocraT, HCTOYHUKM TOKa, JJIEKTpOHArpeBaTelIbHblE MPHOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP CONPOTUBIICHMS, BaKyyMHBIH AHOJ, TEPMHUCTOPbHl U (OTOPE3UCTOPHI,
IIOJIyTIPOBOXHUKOBBIM TNOJ, TaJIbBaHUKA.

Jlemoncmpayuu

W3mepenne cuibl TOKa M HaIIPSDKEHUS.

3aBUCUMOCTb CONPOTHUBIIEHUS IWIMHIPUYECKUX TNPOBOJHUKOB OT JUIMHBI, IUIOIIATU
MIOTIEPEYHOI0 CEUYEHUS U MaTepHuaa.

CMeniaHHOE COETUHEHHNE TPOBOJHUKOB.

IIpsiMoe u3MepeHue dIeKTpOABMKYIIEH cuiibl. KOpOoTkoe 3amblKaHME TajJbBaHHYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii paspsii ¥ IPOBOJAUMOCTb BO3/1yXa.

OAHOCTOPOHHSAS MPOBOAUMOCTD AUOAA.

Yuenuueckuu sxcnepumenm, nabopamoprule pabomul

N3yuenne cMEIaHHOIO COEAMHEHHS] PE3UCTOPOB.



W3mepeHue  DIEKTPOABIKYIICH CHJIBI HCTOYHMKA TOKAa M €ro  BHYTPEHHETO
COIIPOTUBJICHMUA.

HaGmoienue amekrponusa.

MesknpeaMeTHbIe CBSI3H

N3yuyenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kimacce OCYHIECTBISETCS € yd4ETOM
COJICPXKATEIbHBIX MEKIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHUKH, OWOJIOTHH, XWMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie nousimusi, CBS3aHHBIC C HM3YYCHHEM METOJIOB HAyYHOTO ITO3HAHWS:
SIBJICHHE, HAYYHbIH (akt, rumore3a, (u3ndeckas BEJIHMUWHA, 3aKOH, TEOpHUs, HAOJIOJICHHE,
9KCIEPUMEHT, MOJICTTMPOBAHUE, MOJICITb, U3MEPEHHUE.

Mamemamuxa: pelmieHHe CUCTEMBl YpaBHEHHMH, JIMHEWHass QyHKIMsA, napaboia,
runep6oia, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOC TPHUI'OHOMCTPHYCCKOEC TOXACCTBO, BCKTOPbBI M HX IMNPOCKIHWH HA OCH
KOOPJIMHAT, CIIO)KEHUE BEKTOPOB.

Buonoeusi: MexaHn4deckoe JBIXKCHHE B KHBOW mpupoze, auddysus, ocMoc, Term1oooMeH
JKUBBIX OPraHU3MOB (BHIIbI TEIUIONEPEIaut, TCIDIOBOC PABHOBECHE), SJICKTPUUCCKUEC SBICHUS B
JKMUBOM IPUPOJIE.

Xumusi: TACKPETHOE CTPOCHUE BEUIECTBA, CTPOSHHE aTOMOB M MOJICKYJI, MOJIb BELIECTBA,
MOJISIpHasA Macca, TCIIJIOBBIC CBOMCTBA TBépI[I)IX TECII, )KHHKOCTCﬁ U Ta30B, JJICKTPUUYCCKHE
CBOWMCTBA METAJLIOB, DJICKTPOJIUTHYECKAS UCCOLIMAIINSI, TabBaHHUKA.

Teoepaghusi: BIaXXHOCTh BO3/yXa, BETPhI, 0ApOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE JBIKCHHUN C MCIIOIB30BAaHHEM MEXaHU3MOB, YUET TPCHHUS B
TEXHUKE, TOIIIUITHUKH, WCTOJIh30BAHUE 3aKOHA COXPAHEHHsI HMMITyJIbCa B TEXHHKE (pakKera,
BOJIOMET W JIpyrHe), JBUTATEeNb BHYTPCHHETO CrOpaHWs, IapoBas TypOuWHa, OBITOBOM
XOJIOMIbHUK, KOHTUIIMOHED, TEXHOJIIOTUH MOJYyYSHHSI COBPEMEHHBIX MaTEPUAJIOB, B TOM UYHUCIIE
HaHOMATepPHAJIOB, W  HAHOTEXHOJIOTMH,  JJCKTPOCTATHYECKas  3alluTa,  3a3eMJICHUC
AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNPHUHTEP, dJIEKTPOHATrpeBATEIbHBIC MPHOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TaJIbBAHUKA.

11 KVIACC

Paznesa 4. JaexkTpoanHamuka

Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

[TocTosiHHBIE MarHUTHL. B3amMoneicTBHE IMOCTOSHHBIX MarHUTOB. MarHuTHOe TIIOJIe.
BexTop MaruuTHOM nHAYKIMU. [IpHHIHUI CyNIEepO3UIIME MAaTHUTHBIX TToJei. JINHUM MarHUTHOW
uHIyKnuy. KapTuHa TuHUA MarHUTHON MHIYKIMY TI0JISL TIOCTOSIHHBIX MarHUTOB.

MarauTHoe 110Jie IMPOBOJHUKA C TOKOM. KapTI/IHa JIMHUN WHAYKOUW MArtuTHOI'O IIOJIA
JJIMHHOI'O TIPSAMOIr0 MpOBOAHHMKA W 3aMKHYTOI'O KOJIBIIEBOTO MNPOBOJHHWKA, KAaTYIIKHW C TOKOM.
OmnsiT Opcrena. BzanmopeiicTBue MpOBOAHUKOB C TOKOM.

Cuta Ammepa, e€ MOIyJIb ¥ HallpaBIICHHE.

Cuna Jlopenua, €€ Moayilb W HampaBieHue. [[BrkeHue 3apspKeHHOM YacTUIbl B
OJTHOPOJTHOM MarHuTHOM moJje. Pabora cuier Jlopenna.

SIBneHHMe AIIEKTPOMArHUTHOM MHAYKIHMU. [lOTOK BekTopa MAarHUTHOM HMHIYKIHH.
DNEeKTPOABIKYILAS CUJIAa UHAYKLIUHU. 3aKOH 3JIEKTPOMarHuTHOM nuaykuuu dapanes.

BuxpeBoe ayiekTpuueckoe mojie. OJEKTPOABMKYIAs CWJIa HUHAYKIMM B IPOBOJHHKE,
ABOKYIIEMCS IMMOCTYNATCIIbHO B OAHOPOJHOM MAroHuTHOM I10JIC.



IIpaBuno JleHna.

NHayKkTUBHOCTD. SIBICHHE CAMOMHIYKIIMH. DJIEKTPOIBUKYIIIAS CHJIa CAMOMHIYKIUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKHA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpPOWCTBA W TMPAKTUYECKOE TMPUMEHEHHE: TMOCTOSHHBIE MAarHuThI,
ANIEKTPOMATHUTBI, 3JIEKTPOABUTATEIb, YCKOPUTEN AJIEMEHTAPHBIX YaCTUL, MHAYKINOHHAS N€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE FIIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHIYKIUKA MarHUTHOTO TOJIS.

B3anmMozeicTeue AByX NPOBOJHUKOB C TOKOM.

Cuna Awmrmepa.

HeiictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBrIeHME PIIEKTPOMArHUTHOM UHIAYKIUH.

[Ipasuino Jlenna.

3aBUCHUMOCTD 3JIEKTPOABUKYILEH CHIIBI MHAYKIMH OT CKOPOCTH U3MEHEHHUS MAarHUTHOI'O
MOTOKA.

SIBiieHME CAaMOMHIYKIUH.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul

N3ydyeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

UccnenoBanue neiicTBUs MOCTOSHHOTO MarHuTa Ha paMKy € TOKOM.

HccnenoBanue sIBICHUS 2JIEKTPOMArHUTHON MHIYKIIUH.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u djiekmpomazrumrmbsvle Kosiebanus

KonebartenbHas cucrema. CBoOOAHBIE MexaHMuyecKue KosebaHus. lapMoHudeckue
koneOanus. Ilepuon, uactora, amrmumryaa U ¢aza konedaHuid. [Ipy>KUHHBIH MasTHUHK.
MareMaTuuecknii MasTHHK. YpaBHCHHE TapMOHHMUYECKHX KojeOanuil. [IpeBpamienue sHeprum
[IPU TAPMOHUYECKHUX KOJICOaHUSX.

Konebartenbubiii koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KONEOAHHS B HICATBHOM
KOeOaTeIbHOM KOHType. AHAJOTHS MEXAY MEXaHUYECKUMH U 3JICKTPOMarHUTHBIMH
kosiebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHM B HICATIBHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBnenne o 3aTyxaromuX KojeOaHUsIX. BBIHYXIIEHHbIE MeXaHHUECKUE KOJIeOaHusI.
Pe3onanc. BriHyX1eHHBIE 2JIEKTPOMAarHUTHbIE KOJIeOaHusl.

ITepemennbiii Tok. CHHYCOMAAIBHBIN MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUIUTYHOE U JEHCTBYIOIEE 3HAUEHNUE CUJIbI TOKA U HAIIPSKEHUSI.

Tpanchopmarop. IIpousBoacTBo, mepenaya U MOTPEOICHUE DIEKTPHUUECKON SHEPTUU.
OKOJIOTMYECKHE PpHUCKH IIpU NPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa HCIIOIB30BaHUS
AJIEKTPO3HEPTUHU B ITOBCEHEBHOM JKU3HMU.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: DJJIEKTPUYECKUN 3BOHOK,
reHepaTop NePEMEHHOr0 TOKa, IMHUU JIEKTpoIepeiay.

Jlemoncmpayuu

UccnenoBanue nmapaMeTpoB KojaeOaTeIbHONW CHCTEMBI (MPY>KUHHBIA WJIM MaTEMaTHYECKUMA
MasITHHK).

Ha6mroienue 3aTyxaronux KoneOaHuil.



HccnenoBanmne CBOWCTB BBIHYXKICHHBIX KOIeOaHUH.

HaGmoienue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHMUS.

OcrusuiorpaMmbl - (3aBUCUMOCTH  CHJIBI  TOKAa W HAMpsDKEHUST OT  BPEMEHH) st
AIIEKTPOMATrHUTHBIX KOJIEOaHUH.

Pe3onanc npu mocnenoBaTeNIbHOM COEAMHEHUHM PE3UCTOpPA, KATYLUIKH WHIYKTHUBHOCTHU H
KOHJIEHCATOopa.

Mopeinb TUHUY ANIEKTpOIepeaayuH.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

WccnenoBanue 3aBUCUMOCTH MEpUOAA MAJIBIX KOJIEOAHUM Ipy3a HA HUTH OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne TmepeMEHHOIO0 TOKa B 1LENM U3 IOCIEAOBATEIbHO COEIUHEHHBIX
KOHJIEHCAaTOpa, KaTyIIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u AIEKMPOMACHUMHbLE 60IHbL

MexaHnueckue BOJIHBI, ycaoBHs pactipoctpanenus. [lepuon. CkopocTh pacnpocTpaHeHus
u juymmHA BOJHBL. [lomepeunsie W mpopoibHbIE BOJHBL MHTepdepeHus u audpaxius
MEXaHUYECKHUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBL. Y CIIOBUS H3JIYYEHHS 3JIEKTPOMAarHUTHBIX BOJIH. B3ammuas
opueHnranus BekropoB E, B, V B snexkrpomarnutHOi BojHEe. CBOWCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaxXCHHe, MpeloMIIeHUe, moyspusanus, audpaknus, wuHTepdeperus. CKOpoOCTbh
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ixana >7MeKTpOMarHUTHBIX BOJH. [IpuMeHeHue SJIeKTPOMArHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[IpuHIUITBI pagnoCBA3M U TeneBUAeHU. Pannonokanusi.

DIEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPeIbl.

TexHUUecKue yCTpOMCTBA U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIIbHbIE WHCTPYMEHTHI,
yIbTPa3BYKOBAsl IUArHOCTHMKAa B TEXHUKE M MEAUIMHE, pajap, paJiuonpUEMHHUK, TEIEBU30D,
aHTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U PaCIPOCTPAHCHHE MTOTIEPEYHBIX U MPOOJIBHBIX BOJIH.

KoneO:mromeecs Te10 kak UCTOUYHUK 3BYKa.

Habmtoienue oTpaskeHust ¥ MpeioMIICHHUS] MEXaHUUECKHUX BOJIH.

Habmonenue narepdepeHnu u Augpakiiny MEXaHu4eCKuX BOJH.

3BYKOBOM PE30HAHC.

HaGmtoienue CBsS3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYAOW U YacTOTOM
KoJIeOaHUH.

HccnenoBanue  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJH:  OTPaKCHHME, IPEIOMIICHHE,
noJsisipu3anus, 1udpakuus, tHTepGepeHIHs.

Tema 3. Onmuka

I'eomeTrpuueckas ontuka. [IpsMonnHeliHOe paclipOCTpaHEHNE CBETA B OAHOPOJHOMN Cpefie.
JIyd cBera. ToUeUHBI UCTOYHUK CBETA.

OTtpaxenue cBera. 3aKOHbI OTpakeHUs cBeTa. I[locTpoeHne n300pa)keHH B MIIOCKOM
3epKaie.



[Ipenomnenue cBeTa. 3akOHBI MpeJIOMIIEHUS cBeTa. AOCONIOTHBIM MoOKa3aTesb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [lpenenpHbIi yros MOJHOTO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus ceeta. CiioxxHbIi cocTaB 6enoro cera. Lser.

Cobuparonie u pacceuBaromue JuH3bl. ToHkass nuH3a. DOKycHOE paccTOsSHHUE H
ONTHYECKasl CUiia TOHKOW JH3bI. [locTpoeHne n300pakeHUi B COOMPAIOIITNX U PACCEHBAIOIINX
nuH3ax. @opMynia TOHKON JIMH3BL. Y BEIMYCHHE, JaBaeMOe JIMH30M.

IIpenensl IPUMEHNMOCTH FEOMETPUUECKON ONTHKH.

BonnoBast ontuka. Wutepdepenius cBera. KorepeHTHble HCTOYHMKH. Y CIIOBHS
HaOJI0IeHUST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIMOHHONW KapTUHE OT JIBYX CHH(a3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpaxkmus cBera. [udpakuuonHas pemérka. YcinoBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBETA Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpOWCTBa W MpPAKTHUECKOE NpPHUMEHEHHE: OYKH, Jyma, ¢oToamnmnapar,
IPOEKIMOHHBIN anmapar, MHKpPOCKOI, TeJIEeCKOI, BOJIOKOHHAs ONTHKA, JU(PpPaKLIHUOHHAS
peImeéTKa, NoIIpons.

Jlemoncmpayuu

[IpsimonuHeiHOE pacnpoCTpaHEHUE, OTpPak€HUWE U TpesoMieHHe cBeTra. OnTuyeckue
puOOpHI.

[TonHOE BHyTpeHHEe oTpakeHne. MoJiesib CBETOBO/IA.

HccnenoBanue CBOMCTB N300paKEHHM B JIMH3AX.

Moenu MUKpPOCKOTIA, TEJIECKOTa.

Habmonienue naTepdepeHnny cBera.

Habmtonenue nudpakuuu cera.

HaGmroienue nucnepcun cBera.

[TosydyeHue cekTpa ¢ TOMOIIBIO PU3MBI.

[TonydeHue cekTpa ¢ HTOMOIIbIO TU(DPAKIINOHHON PELIETKY.

Habmtonenue nonsipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

W3mepenue nokaszarens IpeIoMIeHUS CTEKIIa.

HccnenoBanue cBONCTB N300pakeHU B JTIMH3AX.

Habmtonenue nucrnepcuu cBeTa.

PZBI[QJI 6. OcHOBBI CHeHHaﬂLHOﬁ TCOPHUHN OTHOCHUTECJIBbHOCTH
['paHuibl IPUMEHUMOCTH KJIAaCCUYECKOM MexaHuKH. llocTynaTsl crnenuanbHOM TeopUu
OTHOCHUTEJIbHOCTH: HMHBApUAHTHOCTb MOJYJsI CKOPOCTM CB€Ta B BakKyyMme, [MPUHIUI
OTHOCHUTENIbHOCTH DUHINTEHHA.
OTHOCHUTENBPHOCTh OAHOBPEMEHHOCTHU. 3aMeJICHUE BPEMEHH U COKpAIICHUE JTUHBI.
DHeprus ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBsI3b MacChl € SHEPTUEH U UMITYJILCOM PEIISITUBUCTCKOM YAaCTULIbL. DHEPTHS TTOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmol KBAHMOBOU ONMUKU
®otonsl. Popmyna [lnanka cBsi3u sHEprun GPOTOHA C €ro YaCTOTOW. DHEPIUsl U UMITYJIbC
¢doroHa.



OtkpeiTie u wuccnenoBanue Qorordpdexra. Ombitel A. . CromeroBa. 3akoHBI
doroaddekra. Ypasuenue DitHmreiina s Gororddexra. «KpacHas rpanuma» gorosdpdexra.

Hasnenue ceera. Onbite [1. H. JleGenena.

XHUMHYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpOHCTBA M NpaKTHUECKOE NpUMEHeHHe: (oToanemMeHT, (OTOAATUHK,
COJIHEUHas OaTapesi, CBETOHOI.

Jlemoncmpayuu

®oTo3(deKT Ha yCTaHOBKE € IUHKOBOU MJIACTHHOM.

HccnenoBanue 3akOHOB BHEIIHEro ¢porodddexra.

Ceeronuon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pezepdopaa mo paccesauro o -dactuil. [lmanerapras
Mozenb atoma. [loctynarel bopa. U3nyuenue u mornomnieHue (OTOHOB NP MEPEXoje aToma ¢
OJIHOTO ypOBHS DJHEprum Ha JApyro. Buapl cnektpoB. CHekTp ypoOBHEH DSHEpPruu aroma
BOZOpPOJA.

BonnoBble cBolicTBa yactull. Bonnel ne bpoinst. KopnyckynspHo-BOIHOBOMN AyanusMm.

CrioHTaHHOE U BBIHYKJEHHOE U3IyUYEHHE.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHHE: CIEKTpPaJbHBIM aHAIU3
(crieKTpoCKoI), JIa3ep, KBAHTOBBIH KOMIIBIOTED.

Jlemoncmpayuu

Mopens onsita Pesepdopra.

Omnpenenenne AIMHBI BOJIHEI JIa3epa.

HabntoneHue nuHeHyaTbIX CEKTPOB U3ITYUYSHHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamoprule pabomul

HaOumoieHue MMHERYaToro CeKTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIME  CJIOXKHOCTb  CTPOEHHUS  sjpa. OTtkpsITHE
panmoaktuBHOCTH. OTBITH Pesepdopna mo onpeneneHuio cocTaBa paaloaKTHBHOTO U3ITYYCHUSI.
CoiicTBa anb(a-, 0era-, raMma-u3iydeHus. BiausiHue paaioakTHBHOCTH Ha )KUBbIE OPIraHU3MBI.

OTtkpbiTHE TpoTOHAa M HeWTpoHa. Hyxionnas mognens sanapa ['eitzen6epra—lBaneHko.
3apsna sapa. MaccoBoe uucio sapa. M3oronsr.

Anbda-pacrian. DIEeKTpOHHBIM M TO3UTPOHHBIA Oera-pacmaa. ['aMMa-uziydeHue. 3aKoH
paZMoOaKTUBHOTO pacnaja.

DOHeprus CBs3M HYKJIOHOB B sizipe. SnepHble cuibl. JledekT Maccl sapa.

Snepusle peakuuu. JleneHue U CUHTE3 SAEP.

SAnepupiii  peaktop. TepmosinepHblli cuHTe3. IIpoOieMbl M NEPCHEKTUBHI  sIEPHON
AHEPreTHKHU. DKOJIOTUYECKUE aCEeKThI SEPHOIN SHEPTeTUKH.

DneMeHTapHble YacTulbl. OTKPBITHE TO3UTPOHA.

Mertobl HaOMIOEHNS U PETUCTPALIMH YIEMEHTAPHBIX YACTHII.

dyHnaMeHTaIbHbIC B3aUMOAEHCTBUS. EAMHCTBO (pM3n4ecKoil KapTHHBI MUpA.

TexHnyeckue ycTponcTBa M IPAKTHYECKOE NPUMEHEHHUE: 03UMETp, KaMmepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi OomoOa.

Jlemoncmpayuu
Cu€TunK HOHU3UPYIOLIUX YaCTHII.



Yuenuueckuii sxcnepumenm, 1abopamoprule pabomul
HccnenoBanue TpeKOB YacTHIL (TI0 TOTOBBIM (oTorpadusm).

Pasnen 8. DiieMeHTBI aCTPOHOMMHU M ACTPOPU3NKH

Oranel pa3BuTus actpoHomuu. [IpukinazHoe H MUPOBO33PEHYECKOE  3HAUYCHHE
aCTPOHOMHUH.

Bun 3Bé3anoro neba. Co3Besust, spKue 3BE3/bI, IUTAHETHI, X BUIUMOE JABIKEHHE.

ConHeuHas cucrema.

Connue. ConneuHast akTUBHOCTh. Mcrounuk sHepruum ConHua u 3BE37. 3BE3BI, UX
OCHOBHBIC XapaKTepUCTUKH. J[lnarpaMma «CHEKTpajdbHbIA KJIACC — CBETHUMOCTB». 3BE3IBI
[JIABHOW TMIOCJENI0BATEIBHOCTU. 3aBHUCUMOCTh «Macca — CBETUMOCTBY» [UIsl 3BE37 TJIaBHOMN
MOCJIeI0BAaTENIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEeMEHHBIE MPEACTABICHUS O
IIPOUCXOXACHNN U 3Boatonnu CoslHIA U 3BE311. DTambl KU3HU 3BE3I.

Mnineunsiii [1yTs — Hama [ManakTtuka. [lonoxenue u auxenue Connna B ['anaktuke. Tumsl
rajJlakTuk. Paguoranaktuky u kBa3zapsl. YEpHBIE ABIPHI B s/Ipax rajJakTHK.

Bcenennas. Pacmupenue Bcenennoi. 3akon Xa00ma. Pasberanme ramaktuk. Teopus
bonpmioro B3peiBa. PennkroBoe usinyuyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraramakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabntoneHus HEBOOPYKEHHBIM TJ1a30M C UCHOJIb30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUH
JUISL OTIpEJIeNICHUs] MOJIOKEHHU HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHoOro nostymapus 1 sipkue 3BE3/bl.

HaGmonenus B Teneckon JlyHsl, uianet, Mneunoro Ilytu.

O0o0maroniee noBTOpPeHUE

Ponp ¢u3uku u acTpoHOMHM B HSKOHOMHUYECKOW, TEXHOJOTHYECKOH, COIMAIBHOW |
ATHUYECKON cdepax MesATENIbHOCTH 4YelOBeKa, pOJib M MeCcTO (PU3MKU U AacCTPOHOMHH B
COBPEMEHHOM HayyHOW KapTUHE MHpa, poib (GUINYECKON Teopu B  (QOPMHUPOBAHUU
npeacTaBiIeHu 0 (PU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTUHBI MUpPaA B OOIIEM Py
COBPEMEHHBIX ECTECTBEHHO-HAYUYHBIX IIPEACTABIEHUI O IPUPOJIE.

Me:xknpeameTHble CBSI3U

N3zyuenne kxypca ¢usuku 6a3oBoro ypoBHsS B 11 Kiacce OCyHIECTBISICTCS C YUYETOM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBS3€M € KypcaMM MaTeMaTHK{, OMOJIOTHM, XUMHH,
reorpaduu U TEXHOJIOTHUHU.

Mesicnpeomemnvle nowsamus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAy4YHOTO TMO3HAHMUS:
ABIIEHUE, Hay4yHbIH (akT, rumoresa, (usmueckas BeIUYMHA, 3aKOH, TEOpUs, HaOINIO/EHUE,
HKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHne CUCTEMbl ypaBHEHUH, TPUTOHOMETpUUYECKUE (YHKIUHU: CHHYC,
KOCUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI U HX
MPOCKIIMM Ha OCH KOOPAWHAT, CIOKEHHE BEKTOPOB, MPOM3BOJIHBIC SJEMEHTAPHBIX (YHKIIHH,
IPU3HAKU TI0100MS TPEYTOIbHUKOB, ONPEEIICHNE TUIOIIAIU TNIOCKUX (pUryp u oobEéma Te.

buonocus: snexktpuueckue SBICHHUS B KMBOW MpUpPOJE, KoseOaTelbHble IBUKEHHUS B
KUBOH MpUPOJIE, ONTUYECKUE SIBICHUS B KUBOM INPUPOJE, ACHCTBHE paguallid HA >KUBBIC
OpraHU3MBI.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3MBbl 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.



l'eoepaghus: marHUTHBIE TOTIOCa 3€MIIM, 3aJIe)KM MAarHUTHBIX pyJ, HOTOChEMKA 3eMHOM
IIOBEPXHOCTH, NPEACKA3aHNE 3eMIIETPSCEHUM.

Texnonozus: TUHUN 3JIEKTPONEpeay, T€HEPAaTOp NMEPEMEHHOIO TOKA, JIEKTPOJIBUraTelNb,
MHAYKIMOHHAs TIe4yb, pajap, paJuONpUEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHast OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHET'O OBIIET'O OBPA3OBAHMUA

OcBoenue ydeOHoro mpeamera «Dusmka» Ha ypOBHE CpeaHEro o0Imero oOpa3oBaHUs
(0a30BBIi  ypOBEHb) TOJDKHO  OOECIEUUTH  JIOCTWKCHHE  CICAYIOIUX  JIMYHOCTHBIX,
METaINpPEeIMETHBIX U MPEIMETHBIX 00Pa30BaTEIIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNIbTaThl OCBOCHUs yueOHOro mnpenMera «Du3HKa» JOIKHBI OTpPaXkaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIMXCSl PyKOBOACTBOBAThCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpHUEHTAlMi, IO3UTUBHBIX BHYTPEHHUX
yOEXKIEHUI, COOTBETCTBYIOUIMX TPAJAWLMOHHBIM LEHHOCTSAM POCCHHMCKOro  OOIEeCcTBa,
paciivpeHHe >KU3HEHHOTO OIbITa U OMbITa JAEATEIbHOCTH B IMPOLECCE pealu3alii OCHOBHBIX
HaIlpaBJIECHUN BOCIIUTATEIBHON IEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxxaaHcKoro BOCIMTAHUSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMK  OOydaromlerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4YJIEHA POCCUHCKOro 00IIeCTBa;

NPUHATHE TPAAULMOHHBIX OOIICUEIOBEUYECKUX TYMAHUCTHUECKUX M JIEMOKPATUYECKUX
IIEHHOCTE;

TOTOBHOCTh BECTU COBMECTHYIO JESTEIbHOCTh B HMHTEpecax TIpa’KIaHCKOro OOIlecTBa,
y4acTBOBaTh B CAaMOYTIPaBJIE€HUH B 00pa30BaTeIbHON OpraHU3alllH;

YMEHHE B3aMMOJIEHCTBOBATh C COLMAJbHBIMU HMHCTUTYTaMH B COOTBETCTBUH C UX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTb K T'yMaHUTapHON U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh POCCUHUCKOM I'pakTaHCKOW MIEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCHUMCKHUX
y4€HBIX B 00JaCTH (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTHUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI M LIECHHOCTH, B TOM YHCJIE B AEATEIbHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOHUMBOTO OYIyIIEro;

4) 3cTeTH4YeCKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIIOUasi 3CTETUKY Hay4YHOTO TBOPUYECTBA, IPUCYLIETO
¢duznueckoil Hayke;

5) TpyA0BOIro BOCIMTAHMSA:

UHTEpeC K pa3nuyHbiM cdepam NpoPecCHOHANBHON NeATeIbHOCTH, B TOM YHCIE
CBA3aHHBIM C (U3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oyayrieit
npodeccun 1 peasn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHHIO B 00JacTH (DM3HWKHU Ha
MPOTSKEHUU BCEU KU3HU;

6) 3K0/10rMYeCcKOro BOCIIUTAHUS:

c(OpMHUPOBAHHOCTh 3KOJIOTUYECKOW KYJIbTYpBl, OCO3HaHUE TJ00aIbHOIO Xapakrepa
AKOJIOTUYECKUX MPOOIeM;



IJIAHUPOBAHUE U OCYLICCTBICHHUE IEHUCTBUM B OKPYXKAIOLIEH Cpelle Ha OCHOBE 3HAHUSA
LeJIeH YCTOMYMBOTO PAa3BUTHS YEJIOBEUYECTBA;

pacUIMpEHHE OIbITa JEATEIIBHOCTH OKOJOTMYECKOW HAaIpaBICHHOCTH Ha OCHOBE
UMEIOLIUXCS 3HAHUN 10 (PU3HUKE;

7) 1EHHOCTH HAYYHOI'0 TO3HAHMS:

c(OPMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BuUTHs (PU3HYECKON HAYKH;

0CO3HaHME IICHHOCTU HAyYHOW JEATENIbHOCTH, TOTOBHOCTh B Mpoliecce U3yueHUs (PU3UKH
OCYILECTBIIATH MPOCKTHYIO U UCCIIEN0BATEIBCKYIO AEATEIBHOCT HHINBUYaIbHO U B IPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHBbIE YUeOHbIE NelicTBUS
Ba3oBble Jioruyeckue aeiicTBUS:

CaMOCTOSTENIEHO (OPMYJIMPOBATh M aKTyaJIM3UPOBaTh MpPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIeNIATh LENH JAesITeIbHOCTH, 3aJaBaTh MapaMeTPhl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMAaTPUBAEMBIX (PU3NUYECKUX SBICHUSIX;

pa3pabaThIBaTh TUIaH PEHICHUS MPOOJIEeMbl C yUETOM aHAIM3a UMEIOIINXCS MaTepPUaTbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JCSATEILHOCTH, OIEHUBATH COOTBETCTBUE PE3YyJIbTATOB IIETSM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITETLHOCTH;

KOOPJMHHUPOBATh W BBIMIOJHATH pPAadOTy B YCIOBHSIX PEATBHOTO, BHPTYaIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble uccienoBarebckue 1eiCTBUS:

BIIa/IETh HAYYHOW TEPMMHOJIOTHEH, KIIOYEBBIMU TOHATHUSAMU U METOAaMH (DU3HUECKON
HAYKHU;

BIIQ/ICTh HABBIKAMHU Y4YeOHO-HMCCIEA0BATEIHCKOW U MPOSKTHOHN NEATEIHHOCTH B O0JIACTH
(U3HKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TIOMCKY METOJIOB PEIICHHS 3a1aq
(U3HYECKOTO COACPKAHMS, MPUMEHCHHUIO PA3TUIHBIX METOJIOB TIO3HAHHS,

BJIQJICTh BHJIAMH JICATCIBHOCTH TIO IOJIYYCHHIO HOBOTO 3HAHHMS, €r0 HHTEPIPETAInH,
npeoOpa3oBaHNI0 M TNPUMEHEHHUIO B PA3IMYHBIX Y4eOHBIX CHUTyalUsX, B TOM YHCIE MpH
CO3/ITaHUHU YYEOHBIX IMMPOCKTOB B 00J1aCTH (HPU3UKH;

BBISIBJISITH MPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3a/lady, BBIIBUTaTh
TUMOTE3y €€ pElIeHUs, HAXOIAWTh apryMEHTBl Ui JO0Ka3aTeNbCTBA CBOUX YTBEPKICHHIA,
3a/1aBaTh MapaMeTPhl M KPUTESPHUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE PEIICHUS 33Ja4d Pe3yJIbTaThl, KPUTHYCCKH
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHECHUE B HOBBIX YCIIOBHSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a7a4d B OOpa30BATEIHHOM ACSATEIHHOCTH, B
TOM YHUCIIE MIPU U3YUYEHUH (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIH OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUUYECKYIO 001aCTh KU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTe;

BBIIBUTATh HOBBIE HJICHU, TIPeJIaraTh OPUTHHAIBHBIE TIOJXObI ¥ PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]1a49H, IOy CKAIOIINE aThTCPHATHBHBIC PEIICHUSI.



Padorta ¢ unopmanmeii:

BJIaJIETh HaBBIKAMHU MOJMY4YeHHUs MH(GOpMAIMK (PU3UUECKOTO COACPIKAHUS U3 MCTOUYHUKOB
pa3HbIX THWIIOB, CaMOCTOSITENbHO OCYLIECTBISATh IOMCK, aHAJINW3, CHUCTEMATHU3alUI0 U
MHTEPIIPEeTalNI0 UH(POPMALIMK Pa3IMUHbIX BUAOB U (JOPM IIPE/ICTaBICHMUS;

OILICHUBATh JOCTOBEPHOCTh MH(POPMAIIHH;

UCTONb30BaTh CPEACTBA MH(MOPMAIMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJOTMH B
pELICHUH KOTHUTHUBHBIX, KOMMYHHUKAaTHBHBIX M OPraHU3al[MOHHBIX 3a7jad C COOJIOZCHUEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKH 0€30MAaCHOCTH, TUTHEHBI, pecypcocOepeKeH s, TPaBOBbIX U
ATUYECKHX HOPM, HOPM HH(POPMAIIMOHHOM 0€301acHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJAEpKaHHS B pPA3IUYHBIX Qopmarax ¢ Y4ETOM
Ha3HaueHUs WHPOpPMALWMU U I[ENEeBOM ayAUTOPUH, BBHIOMpas ONTUMAIBHYIO (QOpMy
MpEaACTaBJICHUA U BU3yaJIM3allHuu.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe [1eiiCTBUS:

OCYIIIECTBIISATH OOIIEHNE HAa YpOKaxX (PM3UKH U BO BHEYPOUHOU JCATEITHHOCTH,

pacrno3HaBaTh MPEANOCHIIKA KOHGIUKTHBIX CUTYallMi U CMSATYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO H3Jaratb CBOIO TOYKY 3PEHHUS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCTIOJIh30BaTh MPEUMYIIECTBA KOMAHIHON U WHIANBUAYATbHON pabOTHI;

BBEIOMpATh TEMATHKy W METOABl COBMECTHBIX JCUCTBUU C Y4ETOM OOIIMX HHTEPECOB H
BO3MOKHOCTEHN Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

MPUHUMATh 1IEeJIM COBMECTHOW JESATEIbHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA O €€ JOCTUKEHHIO: COCTAaBIATH IUIaH JACHCTBUH, PaCIpeleNiaTh POJIH C YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOThI;

OIICHMBATh Ka4eCTBO CBOETO BKJIAJa M KaXKJIOTO y4aCTHUKA KOMAaHJIbI B OOIIMIA pe3ysbTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeyaraTb HOBBIE MPOEKTHI, OLEHUBATh HUJIEU C IO3MIMM HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKOU 3HAYUMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE I[IOBEJACHUE B PA3JIMYHBIX CUTyalHUsX,
MIPOSIBIISITH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUITUATUBHBIM.

PeryasiTuBHble yHUBEpPCAJIbHbIE YUeOHbIe J1eiicTBUSI
Camoopranu3anus:
CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO AESITENbHOCTh B OONacTu (DU3HKU U
aCTPOHOMUHU, BBISBIIATH IPOOJIEMBI, CTAaBUTH U POPMYITUPOBATH COOCTBEHHBIE 3a1a4UH;
CaMOCTOSITEJIBHO COCTABJISITh IUIAH PELICHUS PacuyE€THBIX U KAYECTBEHHBIX 3aad, IUIaH
BBITIOJIHEHUSI TIPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEIIIOYTCHUI;
JIaBaTh OIEHKY HOBBIM CUTYaIIMsIM;
paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOUYTEHUN;
JiefaTh OCO3HAHHBIA BBHIOOp, apTyMEHTHPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pelieHue;
OILICHUBATh MMPHUOOPETEHHBIN OTBIT;
crnocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO DJPYAULIMU B 00IacCTH (PHU3UKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIN U KYIbTYPHBIH YPOBECHbD.
CaMOKOHTPOJIb, SMOIIHOHAIbHbI MHTE/IEKT:



JaBaTh OIEHKY HOBBIM CHUTYalldsM, BHOCUTH KOPPEKTUBBHI B JESATEIHLHOCTH, OIEHUBATH
COOTBETCTBHUE PE3YIHTATOB IIEIISIM;

BJIaACTh HAaBBIKAMU 03HABaTEIbHOU peCpJIeKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX HeﬁCTBHﬁ
N MBICJIUTCIIBHBIX MTPOLECCOB, UX PEC3YJIbTATOB U OCHOBaHHﬁ;

MCIOJIb30BaTh MPUEMBI peIeKCUH JIJIS OLIEHKU CUTYalllu, BEIOOpa BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO PUHUMATD PEUICHHUS TI0 UX CHIDKEHHIO,

NPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MIPH aHATU3E PE3yJIbTAaTOB JICATEIIEHOCTH;

MPUHUMATH Ce0sl, MOHMMasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI U ApTYMEHTHI JPYTHUX MPU aHAIU3€E PE3YJIbTATOB NEATEIHHOCTH;

NPU3HABATh CBOE MPaBO U MPaBO JAPYTUX Ha OMIMOKH.

B nmponecce JOCTUKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS IMTPOTrpaMMBbI 11O (1)H31/IKC JJIA
YPOBHS CpeHEro olmiero oOpa3oBaHusl y O00yUYaIOIIUXCs COBEPIICHCTBYETCS AMOIIMOHAIBHBIN
WHTEIICKT, MPEANOoIaraloni copMUPOBAHHOCTD:

CaMOCO3HAHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOITMOHAIEHOE COCTOSIHUE,
BUJICTh HANPaBJICHUS Pa3BUTHS COOCTBEHHOMN SMOIIMOHATBLHOMN cephl, ObITh YBEPECHHBIM B ce0¢;

caMOperyJIrpoBaHuUs, BKJTIOYAIOIIETO CaMOKOHTPOIIb, yMEHHE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJanTHPOBATHCS K HMOIMOHAIBHBIM
HU3MCHCHUAM U MPOABJIATH FI/I6KOCTB, 6LITB OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBALMM, BKJIIOYAIOIICH CTPEMIICHME K JOCTHKECHHUIO LEIU U YCIEXY,
ONTUMU3M, MHUIIUATUBHOCTb, YMCHUEC ﬂeﬁCTBOBaTB HNUCXO0Od N3 CBOUX BOSMO)KHOCTCﬁ;

SMIATHH, BKIIOYAIONICH CIIOCOOHOCTh TOHMMATh 3MOITMOHATBHOE COCTOSHHE JPYTHX,
YYUTBIBATH €TO MIPU OCYIIECTBICHUH OOIICHHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTICPEKUBAHUIO;

COILIMAIBHBIX HABBIKOB, BKITFOYAIOIIUX COCOOHOCTh BBICTPAaWBATh OTHOIICHUS C JPYTUMHU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pemiaTh KOHGIUKTHL.

NPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenust B 10 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OoTpakaTbh C(HOPMUPOBAHHOCTD y 0OYUAIOLINXCS YMEHUH:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MECTO (U3UKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MHUpA, B Pa3BUTUU COBPEMECHHOW TEXHUKU U TEXHOJIOTUH, B IPAKTHUYECKOU
JIeSITEeIILHOCTH JIFO/ICH;

YUUTBIBATh TPAHMIBI TMPUMEHEHUS HW3YyUEHHBIX (PU3MUECKUX MOJeNel: MaTephalibHas
TOYKa, UHEpUUAIbHAs cHUCTeMa OTCuéra, aOCOIIOTHO TBEPIOE TEJIO, UICAIbHBIN ra3, MOJEIH
CTPOEHHS Ta30B, )KMIKOCTEH M TBEPABIX TEJ, TOUEYHBIN DJICKTPUYECKHUN 3apsj IPU PEUICHUH
¢bu3nyeckux 3anay;

pacrio3HaBaTh (U3MYECKHUE SBJIEHUS (IIpOLecChl) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
MEXAaHHUKH, MOJIEKYJIPHO-KHHETUYECKONH TEOpUU CTPOCHMS BEIIECTBA U IIEKTPOAMHAMUKHU:
pPaBHOMEpPHOE W PABHOYCKOPEHHOE MPSMOJIMHEHHOE JABIKEHHE, CBOOOJHOE MaJeHHE Tell,
JIBUKCHUE 10 OKPYXXHOCTH, WHEpIUs, B3auMojeiictBue Tten, auddysus, OpOyHOBCKOE
JBUKEHHUE, CTPOCHHUE MXUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa Tell NpU HarpeBaHUU
(oxJ1aXx/1eHNH), TEIJIOBOE PaBHOBECHE, UCIIApEHUE, KOHIEHCAIUS, IIJIaBJIeHUEe, KpUCTAJUIU3alHs,
KHIICHUE, BJIAKHOCTH BO3yXa, IOBBIIICHUE JABJICHUS Ta3a NP €r0 HATPEBAHMM B 3aKPBITOM
cocyzie, CBA3b MEKIY IlapaMeTpamMH COCTOSHHSA Tra3a B M30IpOLECcCax, JEKTPU3ALUS Tell,
B3aMMOJICICTBHE 3aps10B;



OMHCHIBATh MEXAHUYECKOE JBIDKEHUE, MCTONb3ys (U3MYECKUE BEIMYMHBI: KOOPAMHATA,
IyTh, MEPEMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUjla, UMIIYJIbC Telna, KUMHETUYeCKas
SHEPrus, TOTCHIMAJIbHAS JYHEPrus, MeXaHuueckas paboTa, MEXaHWYeCKass MOIIHOCTb, MpH
OMHMCAaHUU TPABWIBHO TPAKTOBAaTh (PU3MUECKHH CMBICT HCIOJIB3YEMBIX BEIWYWH, HX
0003HaYCHHS U €AMHUIIBI, HAXOIUTh (POPMYJIbI, CBA3BIBAIONINE JAHHYIO (DH3NYECKYIO BETUINHY
C IpYTUMH BEJIMYNHAMU;

ONKMCHIBaTh H3YyYCHHBIC TEIUIOBbIE CBOMCTBA TEJl M TEIJIOBBIC SIBJICHUS, HCIOIb3YsI
¢dbusznyeckue BETUYMHBI: JaBIIEHHWE Tas3a, TeMIlepaTypa, CpeAHssl KWHETHYecKas OSHeprus
XAa0TUYECKOTO JBHKEHHUS MOJIEKYJI, CPEIHEKBAJPATHYHAS CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPECHHSISI DHEPrusi, padora raza, Kod((UIMEHT IMOJIE3HOTO JEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPH ONTUCAHHH MMPABUIIBHO TPAKTOBATH (DU3MUECKHI CMBICI UCTIONB3YEMBIX BEIMUHUH,
UX O0O3HAYEHUS] W EIAUHUIBI, HAXOAUTHb (POPMYIIBI, CBS3BIBAIOIIME JaHHYIO (PU3UYECKYIO
BEJIMYMHY C IPYTUMHU BEIIMYUHAM;

ONKMCHIBATh M3YYEHHBIC JJICKTPUUYECKUE CBOMCTBA BEIIECTBA U AJIECKTPUUECKHE SIBICHUS
(Iportecchl), UCTIONB3Ysl (U3UUECKUE BEITUYUHBI: JIEKTPUUSCKUMA 3apsiji, ICKTPUUIECKOE TOJIE,
HanpspKEHHOCTh  TTOJIS, MOTEHLMAJl, PA3HOCTh IIOTEHIMAJOB; IIPU OINMCAHUM INPABUIIBHO
TPaKTOBAaTh (PU3UUYECKHI CMBICT HCIIOJIBb3YEeMbIX BEIUYMH, WX OO0O3HAUEHUS W CIUHUIIBI,
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUMHY C JPYTUMH BETUYHHAMU;

aHAITM3UPOBATh (PU3UYECKHE IMPOILECCHl U SBICHUS, HCIONB3YsS (DU3MUECKHE 3aKOHBI H
MPUHIMIBL: 3aKOH BceMupHoro tarotenus, I, II m III 3axkonbl HproTOHA, 3aKOH COXpaHEHUA
MEXaHUYECKOW SHEPTIUH, 3aKOH COXPAHEHUSI MMITYJIbCA, PUHIUIT CYNEPIO3UIINU CUJI, TPUHIUII
paBHOMpPABUS MHEPIIUATBHBIX CUCTEM OTCYETA, MOJICKYJISIPHO-KUHETHYECKYIO TEOPHUIO CTPOCHUS
BEIIIECTBA, T'a30BbI€ 3aKOHBI, CBS3b CPEAHEH KHUHETHYECKOW SHEPrUM TEIUIOBOTO JIBUXKCHUS
MOJIEKYJI C aOCOMIOTHOW TeMmrepaTypoil, MepBbIii 3aKOH TEPMOJWHAMUKH, 3aKOH COXPaHECHUS
ANIEKTPUYECKOTO 3apsna, 3akoH KylloHa, MpW 3TOM pa3nuyath CIOBECHYIO (HOPMYITHPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BEIPAKEHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) IPUMEHHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIUIIBI JEHCTBUS MAIllMH, MPUOOPOB U TEXHUYECKUX YCTPONCTB;
pasnuyaTh yCIOBUS UX 0€30MacHOT0 MCTOIb30BaHUs B IOBCETHEBHOMN KU3HU;

BBITIOJIHSTh JKCIEPUMEHTHI 110 HCCIICIOBAHUIO (PU3MUECKUX SIBICHUM W TIPOIIECCOB C
WCTIOJIb30BAHUEM  TPSMBIX M KOCBEHHBIX HM3MEpPEHWH, mpu dSToM  (GOPMYIUPOBATh
npobjemMy/3ajady W THUIIOTE3y Y4eOHOro OSKCIEpHUMEHTa, COOMpaTh yCTaHOBKY W3
MPEJI0KEHHOT0 000PYA0BaHUS, TPOBOAUTD OMBIT M OPMYITUPOBATEH BHIBOIBI;

OCYIIECTBIISATh TPSMbIE W KOCBEHHBbIE H3MEPEHUs (GU3NYECKUX BEITUYHUH, MPU ITOM
BBIOMpATh ONTUMAIBHBIN CIIOCO0 W3MEPEHHs] W HCIOJIb30BaTh W3BECTHBIE METOMBI OIICHKH
MIOTPELIHOCTEN H3MEPEHU;

HCCIIE0OBATh 3aBUCUMOCTH MEXIY (U3HMUYECKUMU BEJIMYMHAMH C HCIOJIH30BAHUEM
MPSIMBIX HM3MEPEHUN, MPU HSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH PE3yJIbTATHI
MOJTYYEHHOW 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BUAC TaOIUIl M TPa(UKOB, JCIATh BHIBOJIBI
0 pe3yJIbTaTaM UCCIEIOBAHMUS;

coOmrofaTh mpaBwiIa O€30MacHOr0 Tpyda MPU MPOBEACHUM HCCIEIOBaHUN B paMKax
y4e0HOTO OKCIEPUMEHTa, Yy4eOHO-UCCIIEOBATEIbCKOM M TMPOEKTHOM NEATEIbHOCTH C
MCTIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOHUCTB U TAOOPATOPHOTO 000PYA0BAHUS;

pemiate pacu€THbIC 3ala4dl C SIBHO 3aJIaHHOW (PU3WYECKOW MOJENBI0, HWCIONIB3Ys
(¢u3HYecKre 3aKOHBI U TIPUHITUIIBI, HA OCHOBE aHAIM3a YCIIOBUS 3aJa4l BHIOMPaTh (PU3UUYECKYIO
MOJICJIb, BBIICTATh (PU3NUYECKHE BEIUYHHBI W (OPMYJIBI, HEOOXOAWMBIE sl €€ pelIeHMUs,
MIPOBOJIUTH PACUYETHI U OIICHUBATH PEATBHOCTD MOTYYEHHOTO 3HaUeHUS (PU3NIECKON BETUIMHBI,



pelaTh KayeCTBEHHbIE 33Jaud: BBICTPAUBATh JIOTMYECKU HEMPOTHBOPEYMBYIO LIEMOUYKY
paccykKJIeHHU C OTIOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SIBICHUS;

UCTOJB30BAaTh TMPH pPEUICHWHM YYeOHBIX 3a7ad COBpPEMEHHBIE HH(POPMAIMOHHBIC
TEXHOJOTHM JUIsl MOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIpETAllMM U NPEICTaBICHUS y4eOHOH U
HAy4YHO-TIOMYJISIPHON HH(QOpPMAIMK, MOJYYEHHOW W3 pa3IMYHbIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJIyYaeMyto HH(OpMaIHio;

IPUBOJUTE MPUMEPB! BKJIAJa POCCUICKUX M 3apyOeKHBIX yUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, 00bSCHEHHE MIPOLIECCOB OKPYKAIOIIEr0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTOJIb30BaTh TEOPETHUECKUE 3HAHUS 1O (U3MKE B IOBCETHEBHOM JKU3HU JUIS
obecrieueHHs 6€30MaCHOCTH MU 0OpALEHUHN C TPHOOpAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpaHEHHUs 3/10pOBbs U COOIIOAEHNS HOPM IKOJIOTMYECKOT0 MOBEEHHS B OKPY KaIOILEH CPeeE;

paboTaTh B IpYMIIE C BHIIOJHEHUEM Pa3IUYHbBIX COLMANIbHBIX POJICH, MIaHUPOBATh paboTy
IpyNNbl, palMOHAIBHO pacHpeleNaTh OO0S3aHHOCTM M IUIAHUPOBATh JIEATEIbHOCTh B
HECTaHJAPTHBIX CHUTYyalMsX, aJeKBaTHO OLICHMBATH BKJIAJ KaXKIOTO M3 YYaCTHHKOB I'PYIIIBI B
peleHre paccMaTpuBaeMoi pooIIeMBl.

K koniy oOyuenust B 11 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTh C(HOPMUPOBAHHOCTH y 0OYUYAIOLINXCS YMEHUH:

JEMOHCTPUPOBATh HA MpPUMeEpax pojib U MECTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U TEXHOJIOTHH, B IPAKTHYECKOU
JeSTEIbHOCTH JIFOJIEH, IEJIOCTHOCTh U €IMHCTBO (PM3NYECKONW KApTUHBI MUDA;

YUUTHIBATh TPAaHUIBl TPUMEHEHUS M3YUYEHHBIX (U3MUECKUX MOJAeNel: TOYeUHBIN
JNIEKTPUYECKUI 3apsifl, Jyd CBETa, TOYEYHBIA HCTOYHMK CBETa, sAEpHas MOJENb aToMa,
HYKJIOHHAsl MOJIeJIb aTOMHOTO sIJIpa MIPU PEeLIeHUN (GU3NUECKUX 3a1a4;

pacro3HaBaTh (U3NYECKHE SBJIEHUS (IIpOIecChl) U OOBSACHATh MX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAHTOBOM (DM3MKHU: 3JEKTpUUECKasi MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MAarHUTHOE JEWCTBHUS TOKa, B3aMMOJAECWCTBUE MArHUTOB, 3JIEKTPOMAarHUTHAS
WHAYKIMS, JAEWCTBHE MAarHUTHOTO IOJI HAa NPOBOAHMK C TOKOM M JABWXKYIIMHCS 3apsi,
AJIEKTPOMarHUTHBIE KOJI€OAHUs U BOJIHBI, IPSIMOJIMHEITHOE pacpoCTpaHEHHE CBETa, OTPaKEHUE,
npesomiieHue, HuHTepdepeHuus, audpakuus W MOJSIpU3alus CBeTa, JUCIEpCUsi CBeTa,
dbotoanexkrpuyeckuii 3GdexT (hoTodddheKT), CBeTOBOE NaBiIeHNE, BOSHUKHOBEHHE JTUHEHIATOTO
CIIEKTpa aToMa BOJOPO/Ia, €CTECTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTB;

OINKCBHIBATh M3YYECHHBIE CBOMCTBA BEILECTBA (DJIEKTPUYECKHUE, MAarHUTHbHIC, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IMUYHBIX CPEI) M JEKTPOMATHUTHBIC SIBIECHUS (MPOLIECCHI),
UCTIONB3Ysl (U3MYECKHE BEIMYMHBL: DIIEKTPUYECKUM 3apsii, cuja TOKa, OJIEKTPUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PA3HOCTh MOTEHINAIOB, SJEKTPOABMKYILIAs CUIA,
paboTa TOKa, MHAYKLHS MarHUTHOrO MOjs, cwia Ammepa, cwia JlopeHna, MHAYKTHBHOCTh
KaTyIIKH, SHEPTUsl JIEKTPUYECKOr0 M MAarHUTHOTO MOJIeH, MEepUuoJl M 4YacToTa KosieOaHWil B
K0JIe0aTeNbHOM KOHTYpE, 3apsil U CHIa TOKA B MPOLECCE TAPMOHMUYECKUX 3JIEKTPOMArHUTHBIX
KosiebaHni, (OKYCHOE pacCTOSIHUE M ONTHYecKas CHJa JIMH3bI, IPU OMHMCAHUM MPABUIIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OOO3HAUEHUS M EIUHULIBL,
yKa3bIBaTh ()OPMYJIbl, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMYUHY C IPYTUMHU BeTUUUHAMH;

ONHKCBHIBATH M3YYCHHBIC KBAHTOBBIC SBJICHUS W TPOLECCHI, HCIONB3Ys (PHU3HUECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI M 4acTOTa CBETA, DHEPIUs U
uMnyiabc (OTOHA, IMEpPUOJ TMojJypacmhana, SHEPrUs CBSI3M ATOMHBIX sIep, NPU OMUCAHUHU
MPaBWJIBHO TPAKTOBATh (U3NYECKUN CMBIC] HCIIOJIBb3YEeMbIX BEJIUYUH, UX OOO3HAUYEHHUS H



eIMHUIIBI, yKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3NYECKYIO0 BEIUYHUHY C APYTUMH
BEJIMYMHAMU, BBIYUCIIATh 3HAaUeHUE (PU3HMUECKON BEIIUYHHBI,

aHATM3UPOBaTh (PU3NYECKHE MPOIECCHl U SBICHHS, UCIONB3Ys (U3UUECKHUE 3aKOHBI U
OpUHLMIBL: 3akoH OMa, 3aKOHbI TIOCJENOBAaTEIbHOIO U MapajuIebHOTO  COEIUHEHMS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3aKoH SJIEKTPOMArHUTHONM HWHAYKIHH, 3aKOH
IPSIMOJIMHEMHOTIO PacCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHHUS
CBeTa, ypaBHeHMe OMHIITeHHa Uit (QoTorddexTa, 3aKOH COXPAaHEHHMsS SHEPrHM, 3aKOH
COXpPaHEHHs HMIIYJIbCA, 3aKOH COXPAaHEHMs DJJIEKTPUUYECKOTO 3apsiia, 3aKOH COXPaHECHMs
MaccoBOI'0 4YMCJIa, MOCTyJaTel bopa, 3aKOH paguOaKTHMBHOIO pacnaja, MpU 3TOM pas3indarb
CJIOBECHYIO (DOPMYIJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPKEHHE M YCJOBUs (TpaHHIIbI,
00yacTH) IPUMEHUMOCTH;

ONpeeNATh HalpaBJIEHWE BEKTOpa MHIYKIUU MArHUTHOTO IOJS MPOBOJAHHMKA C TOKOM,
cuiibl Amnepa u cuiiel Jlopenna;

CTPOMTB U OIHCHIBATh N300pakeHHUE, CO3/1aBaeMOe MIIOCKUM 3€pPKaJIOM, TOHKOH JIMH30M;

BBINOJIHATh SKCIEPUMEHTHI [0 HCCIEA0BAaHHIO (DU3MYECKHX SIBICHHH U IPOLECCOB C
UCTOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HM3MEpEHHil: npu 3TOM  (QOpMyIHpOBaTh
npobiemy/3aayy M TUNOTE3y Yy4eOHOro OKCIEpUMEHTa, CcOoOHMpaThb YCTaHOBKY M3
MPEI0KEHHOTO 000PYA0BaHUs, TPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOKI;

OCYILECTBIIATh TPSIMBIE W KOCBEHHBIE HW3MEPEHUs (PU3MUYECKUX BEIUYMH, MPU 3TOM
BbIOMpATh ONTUMAIBHBIN CIOCO0 W3MEPEHHs] M HCIOJIb30BATh H3BECTHBIE METOJABl OLIEHKH
MOTPEUIHOCTEN H3MEPEHU;

UCCIIEI0BATh 3aBUCUMOCTU (PM3NYECKUX BEJIMYMH C MCIIOJIb30BaHUEM MIPSIMBIX U3MEPEHUIL:
IPY 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBaTh PE3yibTaThl MOJyYEHHOM 3aBHCUMOCTH
¢u3nyeckux BeIMYUMH B BuAe TaOnMil M rpaduKoB, JenaTb BBIBOJBI 0 pe3yJibTaTaM
UCCJIEIOBAHMSI,

coOmoiaTh MpaBuia O€30MacHOro TpyJAa NpPU TNPOBEACHUM HUCCIECAOBAaHMNA B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEeNOBATeIbCKOW H TPOSKTHOM JEATETBbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JAOOPaTOPHOro 000pyA0BaHUS;

pemars pacu€THble 3aJadd C SIBHO 3a/JlaHHOM (U3WYECKOW MOMAENbI0, HCIOJb3Ys
(bu3nyeckre 3aKOHbI M NPUHIUIBI, HA OCHOBE aHAJIN3a yCIOBHS 3aa4l BIOUpPATh (PU3HUYECKYIO
MOJIeJNIb, BBIACNATh (U3UYECKUE BEJIWYMHBI U (DOpMyJibl, HEOOXOIUMBIE AN €€ pelieHus,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEATIbHOCTH MOJyUYEHHOT0 3HauUeHHs! (pr3nyecKoi BEIMUHUHBI;

pelaTh KayeCTBEHHbIE 33Jaud: BBICTPAUBATh JIOTMYECKU HEMPOTHBOPEYMBYIO LIEMOUYKY
paccykKJIeHUH C OTIOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SIBICHUS;

UCTOJB30BAaTh TMPH pPEUICHWHM YYeOHBIX 3a7ad COBpPEMEHHBIE HH(POPMAIMOHHBIC
TEXHOJOTHM JUIsl MOMCKA, CTPYKTYPHUPOBAHUS, WHTEPIpETAlMM U NPEICTaBICHUS y4eOHOH U
HAyYHO-TIOMYJISIPHON HH(QOpPMAIMK, MOJYYEHHOW W3 pa3iIMYHbIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJTyYaeMyto HH(OpMaIHio;

OOBSICHATH IPUHIMIIBI ICHCTBUS MaIlluH, TPUOOPOB U TEXHUUECKUX YCTPONCTB, pa3inndarhb
yCIIOBHS UX O€30MaCHOT0 MCII0JIb30BAaHMSI B TOBCETHEBHOM JKU3HU;

NPUBOAUTH NMPUMEPHI BKJIaJa POCCHUICKUX M 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HaYKH, B 00BSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAaHHWA MO0 (U3MKE B IMOBCEJAHEBHOM JKM3HM U
oOecrnieueHns 6€30acHOCTH MPHU OOPALEHUH ¢ TPUOOPaMU U TEXHUYECKUMH YCTPONUCTBAMHU, JUISI
COXpaHEHHUS 3/I0pPOBbs U COOIIOICHUS HOPM KOJIOTMYECKOT0 MOBECHHS B OKPY KaIOIEel Cpee;



paboTaTh B TPYIIIE C BBHITIOJIHCHUEM Pa3IMUHBIX COIMATIBHBIX POJICH, TNIAHKPOBATh PaboTy
rpynIibl, pabdyuoOHAJIBHO PpacnpeaciiaThb O6$I3aHHOCTI/I U IUIaHUPOBATH ACATCIIBHOCTL B
HCCTAHAAPTHBIX CUTyalUAX, aJCKBATHO OLCHWBATHL BKJIAA KaXIOI0 M3 YYACTHHUKOB TI'PYIIIbI B
pELICHUE paccMaTpPUBAEMOil TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHue pa3/iesioB U TeM undposbie
Ne i/t P Konrtpoubnsie | IIpakTnyeckn (ucpp :
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI e padoThI
pecypchl
Paszpen 1. DUBUKA U METO/bI HAYYHOI'O IIO3HAHUSA
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TIO3HAHUS 2 bubmorexa OK
’ A Y https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pasznen 2. MEXAHUKA
bu6nmnoreka [JOK
2.1 Kunemariia > https://m.edsoo.ru/7f41bf72
bubmnoreka [IOK
2.2 Jlunanka / https://m.edsoo.ru/7f41bf72
bubmnoreka [IOK
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 hitps://m.edsoo.ru/7f4 1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuorexa [JOK
' TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3:2 OCHOBBI TEPMOMHAMHUKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperatHble COCTOSIHUS BEIIECTBA. 5 bubnuorexa [JOK
' ®a3oBbIC TEPEXOBI https://m.edsoo.ru/7f41bf72




Hroro no pazgeny

24

Paznea 4. JIEKTPOJANHAMUKA

bubmuoreka [JOK
41 UICKTPOCTATHIA 10 https://m.edso0.ru/7f41b{72
ITocTostHHBIN dneKTpUYeCKUl TOK. TOKHU B bubnuoreka [IOK
4.2 12
pa3sIUYHBIX cpeaax https://m.edsoo.ru/7f41b£72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 68




11 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
HauMeHoBaHMe pa3/iesioB U TeM uudposbie
Ne i/m P Konrpoabnsie | IlpakTnyeckne (g )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Paszpen 1. JIEKTPOANHAMUKA
11 MarunuTtHoe moje. IJIeKTpOMarHuTHast 1 | 3 bubnuorexa [HOK
' WHIYKIUS https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHu4eCcKHe U 3JIEKTPOMArHuTHbBIE 9 1 bubnuorexa [JOK
' KOJICOaHusI https://m.edsoo.ru/7f41¢97¢
27 MexaHUYeCKUE U AIEKTPOMATrHUTHBIE 5 ) bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
Bbubnuoreka [JOK
2. 1
3 Ok 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 24

Pazzea 3. OCHOBBI CIIELIUAJILHOM TEOPUHU OTHOCUTEJIbBHOCTH

31 OCHOBBI crielIUaIbHON TEOPUH 4 | bubnuorexa [JOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHThI KBAHTOBOW ONTHKHU 6 bubmorexa IIOK

https://m.edsoo.ru/7f41c97¢




but6mmoreka [JOK

4.2 Crpoene atoma 4 https://m.edsoo.ru/7f41¢97¢
bu6nmoreka [JOK
4.3 ATOMHO® 47O > https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 15

Pa3nen 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®U3ZNKU

5.1 DNeMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasneny 7
Paznesn 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o061maroniee TOBTOpPEHHE 4 ngg;;fg;gg}éﬂlcgk
Hroro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KITACC

Ne i/

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThbI

IIpakTH4eckue
padoThbI

®usuka — Hayka o npupoje. Hayunsie
METO/IbI TO3HAHUS OKPYKAIOIIEr0 MUpa

Pons 1 MecTo Gu3uKu B popMUpOBaHUH

2 COBPEMEHHOM HAYYHOU KapTUHBI MUpPA, B 1
MPaKTUYECKON JACATEIHHOCTH JIIOIeH
MexaHn4deckoe JBHKCHHUE.

3 OTHOCHUTENHLHOCTh MEXAaHUYCCKOT'O 1
nBwxenus. [lepemenienne, CKOpOCTb,
YCKOpEHHUE

4 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUYKEHUE 1

5 PaBHOYCKOpEHHOE MPAMOJIMHEITHOE |
JIBIDKCHHE

6 CBoOogHoe majenre. Y CKopeHue i
C¢BOOOIHOTO ITaIEHNA

7 KpuBonuHeliHoe nBUKEHUE. [[BUKEHME 1
MaTepUaIbHOU TOUYKHU MO OKPYKHOCTH
[IpuHumn otHOCUTENBHOCTH [ anunes.

8 WNuepuuanbHble cucteMsl oTcuera. IlepBbiin 1
3aKkoH HproToHa

9 Macca Tena. Cuna. [Ipunnun 1

cyneprnosuiuu cuil. Bropoi 3akoH




HprotoHa 111 MatepraibHOM TOUKH

10

Tperunii 3akoH Hpr0TOHA 7151 MaTEpUAIIBHBIX
TOYEK

11

3aKoH BceMUpHOro TsaroreHus. Cuia
TsokecTH. [lepBas kocMHuueckas CKOPOCTh

12

Cuua ynpyroctu. 3akoH ['yka. Bec tena

13

Cuia tpenus. Koaddunment tpenus. Cua
COIIPOTHUBJICHUS MPH IBUKCHUU TEJa B
KHUJIKOCTH WU Ta3e

14

[TocTymarenbHOe U BpaliaTeabHOe
JIBIDKEHHE a0COJIFOTHO TBEPIOTO Tea.
MowmenT cuisbl. I1neuo cunel. Yenosus
paBHOBECHS TBEPAOTO TENIA

15

HMiynsc MaTepUaIbHON TOYKH, CUCTEMBI
MaTepHalbHbIX TOUEK. IMITyIbC CHITBI.
3aKoH coXpaHEeHMsI UMITyJibca. PeakTuBHOE
JIBUYKEHUE

16

Pabora n MOIIHOCTH CHUIJIBI. Kunernmueckas
SHeprusi MarepuaibHON Touku. Teopema 00
U3MCHCHUU KHHGTI/I‘-IGCKOITBHGPFHH

17

[ToreHuunansHas sHeprus. [loreHnmansHas
SHEprus ynpyro neopMUpPOBaHHOMN
npy>kuHbl. [loTeHIHabHAs SHEPrus Tena
BOJIM3M MOBEPXHOCTH 3eMIIU

18

[ToreHnnanbpHbIE U HEIOTEHIMAIBHBIE
cuiibl. CBA3b pabOThI HEMOTEHIMATIBHBIX
CHJI C U3BMEHEHUEM MEXAHUYECKOU IHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS




MEXaHUYECKON SHEPrUuur

19

JlabopaTtopHnas paborta «MccienoBanue
CBsA3U pa6OTI)I CHUJIbI C U©BMCHCHUEM
MEXaHHYECKOM SHEPrUM TEJa Ha IPUMEPE
PACTAKCHHA PE3UHOBOT'O KI'yTa»

20

Konrponbnas padora o reme
«Kunemaruka. J[uHamuka. 3aKOHBI
COXPAHEHHUS B MEXaHUKE)

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TEOpHUH. bpOoyHOBCKOE
nswkenue. Auddyzus

22

Xapakrep JBUKEHUS U B3aUMOJICUCTBUS
YacTHIl BeulecTsa. Moienu CTpOeHus ra3os,
JKUJIKOCTEN U TBEPJIBIX TEI

23

Macca mosnekyi. KonudecTBo BeriecTa.
[TocrosinHass ABoraapo

24

TenmoBoe paBHOBecue. TemnepaTtypa u eé
n3mepenue. lllkana remneparyp Llenbcus

25

Hneansusiii raz3 B MKT. OcHoBHOE
ypaBuenue MKT

26

AOGcomoTHas TeMIiepatypa Kak Mepa
CpPEeIHEYW KUHETUYECKON SHEPTUU JBUKECHUS
MOJIEKYJI. YpaBHeHUE MeHieneeBa-
Kianelipona

27

3akoH JlanpToHa. I'a30BEIe 3aKOHBI

28

JlaboparopHas pabdota «lccrnenoBanue
3aBHCHUMOCTH MEXIy MapaMmeTpamMmu
COCTOSTHUS pa3peKEHHOT0 Ta3ay




M3omporieccrl B u1eaqbHOM Ta3e U UX

29 rpaduveckoe mpeIcTaBIeHNe
BHyTpeHHss dHEpTrHs TEpPMOAMHAMUYECKON
CUCTEMBI U CIIOCOObI €€ N3MEHEHUS.

30 KonunuecTBo TemnoTsl u padora.
BHyTpeHHsIs sHEprusi 0JHOATOMHOIO
UJeabHOTO rasa

31 Buns! Teruionepenaun
VY nenbHas TEIIOEMKOCTD BEILIECTBA.

32 KonuuecTBo TEIOThI IPH TEIUIONEpeaye.
AnunabaTtHBIi poriecc

13 [TepBbiii 3aKOH TEPMOJAUHAMUKH U €TI0
IIPUMEHEHNE K N30IpoLeccam

14 HeoOpaTtumocTs npo1ieccoB B MPUPOJIE.
BTopoii 3ak0H TepMOJIMHAMUKHI

35 [Tpunnun gevicreus u KII/ TermoBoi
MaITuHbI

36 [Mukn Kapuo u ero KITJI

37 DKOJOTUYECKHE MTPOOTIEMbI
TEIIOPHEPTETUKHI

18 O6o6matromuii ypok « MonexysipHas
¢uzrka. OCHOBBI TEPMOAMHAMUKID)
KoHnTtponbHas pabota 1o Teme

39 «MomnekynspHas ¢puzrka. OCHOBBI
TEPMOTUHAMUKIY

40 [TapooOpazoBaHue U KOHACHCALIUS.

Hcnapenue u kunexnue




AOCOII0THAS U OTHOCHUTEIbHAS BIIAXKHOCTD

41 BOo3Ayxa. HacelleHHslit map
Teépnoe Teno. Kpucranmnmueckue u

47 aMmopdHbIe Tea. AHU30TPOIHS CBOMCTB
KpuCTauIoB. JKUIKHE KPUCTAILIBI.
CoBpemeHHbIE MaTepuabl

43 [InaBneHue u kpuctamnzauus. Y aeapHas
TeruioTa miasiaeHus. Cyonumanus

44 YpaBHeHHe TEIIOBOTO OamaHca

45 DJneKTpu3aius Tea. DISKTPUUECKUIN 3apsil.
JIBa BH1a 3IEKTPUUECKUX 3apsI0B
[IpoBOIHUKY, TUATEKTPUKH U

46 MOJTYNPOBOHUKH. 3aKOH COXPAHECHUS
ANEKTPUUECKOT0 3apsaa

47 B3aumopeiicTBue 3apsanoB. 3akon Kynona.
TodeuHbIil JIEKTPUUECKHUI 3PSl
Hanpsx€HHOCTB 3JIEKTPUYECKOIO MOJIS.

48 IIpuHIUI CyNIEPIO3UIIUH IIEKTPUIECKUX
nosiel. JInaum HanpsKEHHOCTH

49 Pabota cut aIeKTpOCTaTUYECKOTO MOJSL.
[Torenuuan. Pa3HOCTh NOTEHIHAIIOB
[IpoBOIHUKY U TUDJIEKTPUKH B

50 ANEKTPOCTATUYECKOM IOJIE.
JusnexTpuyeckas IpOHUIIAEMOCTb

51 OnekTpoéMkocTh. KoHmeHncarop

5) DNeKTPOEMKOCTH MIIOCKOT0 KOHJIEHCATOPA.

DHeprus 3apsHKEHHOI0 KOHAEHcaTopa




53

JlaGopaTtopHnas pabora "M3mepenne
ANEKTPOEMKOCTH KOHIeHcaTopa"

54

[TpuHIIMTT AEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMTUPOBAIHHOTO
armapara, CTpyHHOTO IPHHTEpA.
DeKTpocTaTUYEeCKas 3alnuTa. 3a3eMJIeHNe
AIEKTPONPHUOOPOB

55

DNEeKTpUUECKU TOK, YCIOBUS €r0
cymectBoBanus. [locrosunbiii Tok. Cuina
toka. Hanpsixenue. ConpoTusieHue. 3aKoH
OmMa 151 yyacTka 1enu

56

[TocnenoBarenbHOE, MapaJLIETBHOE,
CMEILIaHHOE COEIMHEHNE MTPOBOIHUKOB.
JlaGopaTtopHnast pabora «3yuenue
CMEIIAaHHOTO COCIMHEHUS PE3UCTOPOBY

57

PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA.
3akoH J[>xoynsa-Jlenna

58

3akon OMa A1 OJTHOM (3aMKHYTOM)
anekTpuyeckon enu. Koporkoe
3ambIkanue. JlabopatopHas pabota
«M3mepenne D/IC uctouHnka ToKa U ero
BHYTPEHHETO COMPOTUBIICHUS

59

DneKTPOHHAs TPOBOAUMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD COTPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPBhI.
CBepXxXnpoBOIUMOCTD

60

DJIEKTpUYECKUH TOK B Bakyyme. CBoicTBa
AIIEKTPOHHBIX ITyYKOB




61

[TorynpoBOIHUKH, UX COOCTBEHHAs U
MpUMeCHasi MPOBOAUMOCTh. CBOMCTBA p—n-
nepexoja. [loaynpoBogHIKOBBIE TPHOOPHI

62

DNEeKTPUUECKUN TOK B pacTBOPax U
paciuiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAs JUCCOLIUALIMS.
DIIEKTPOIIN3

63

DNIEKTPUUYECKHI TOK B razax.
CamocCTOsATENbHBIN 1 HECAMOCTOSATEIbHBIN
pazpsaa. Monnus. [1nasma

64

DneKTpuuecKkue mpudophl U yCTPOUCTBA U
UX MpakTuieckoe npuMmenenue. [Ipapua
TEXHUKHA 0€30MMaCHOCTH

65

O06006manmui ypok «IeKTPOIUHAMUKA)

66

Kontponbhas pabota no teme
«2nekTpoctatuka. [locTostHHBIN
aNeKTpudeckuii ToK. TOKH B pa3ianuHbIX
cpenax»

67

PesepHbIii ypok. KonTposisHas padora 1o
Teme "DIeKTpoauHaMuKa"

68

Pe3epBHblii ypok. O6006maomui ypox o
temam 10 knacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KIIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoabnere | - Ipakrudeckn ﬂsyqeﬂnﬂ :)Iﬁ[?al;oBaTeanLIe
padoThI e padoThI pecypesI
ITocTOsITHHBIE MATHUTHI U X

| B3anMOJeHCcTBHE. MarHuTHOE MoJIe. | bubmnoreka LJOK
BekTop MarHuTHOM MHAYKIUU. JIMHUA https://m.edsoo.ru/ff0c9778
MarHUTHOM UHIYKIIMHU
MarsuTHo€ 1oje NpoBOJHUKA C

) ToKOM. OnbIT OpcTena. | bubnuorexa [IOK
B3anmoneiicTBre NpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnast pabora «3yuenue | | bubnmoreka [JOK
MarduTHOTO II0JI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBME MarHuTHOTO TOJISI Ha
IIPOBOAHMK ¢ ToKOM. Cuiia Amnepa.

4 JlaGopartopnast pabota | 1 bubnmnoreka [JOK
«HccnenoBanue necTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBME MarHuTHOTO TOJISI Ha

5 JBIKYIIYIOCS 3apsPKEHHYIO YaCTHILY. 1 bubnuoreka LIOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnexTpoMarHuTHas HHAYKIUs. [ToTok 1

BEKTOpa MarHUTHOM uHayKuuu. 31C




WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykiuu Papanes

JlaGopaTtopHnast pabota
«HccnenoBanue sIBIECHUS
AJEKTPOMATHUTHON WHIY KL

Bbu6moreka [JOK
https://m.edsoo.ru/ff0cal 50

NunykTuBHOCTD. SIBIICHUE
camouHaykiuu. 3J1C caMOMHIYKIUU.
DHeprusi MarHUuTHOTO TOJIsI KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHudeckue yCTponuCTBa U UX
IIPUMEHEHUE: TIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBI, DJIEKTPOABUTATEIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
WHIYKIMOHHAs I1eYb

10

Ob6o6maromuit ypok «MarautHoe
nose. DIEeKTPOMarHUTHAS WHITYKIIHSD

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

Kontponbhas pabota no teme
«MarnuTHOe Toe.
DJeKTpOMarHuTHasE UHAYKIIHS»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHUYECKUE
KoJjeOanus. ['apmMoHHUecKue
KosieOaHus. YpaBHEHUE
TApMOHHYCCKHUX KOJICOaHHM.
[TpeBpareHue sHEprun

bubmnoreka LJOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHnas pabota

«H ccrnenoBanme 3aBUCUMOCTH
neproJia MajbIX KoeOaHui Tpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MAcChI TPy3a»




14

Koneb6arenbupiii KOHTYp. CBOOOTHBIC
AIIEKTPOMArHUTHBIE KOJICOaHHS B
UjIeaTbHOM KOJIe0aTeTbHOM KOHTYPE.
AHAJIOTHS MEXKIY MEXaHHUECKUMHU U
AIIEKTPOMArHUTHBIMH KOJICOAHUSIMU

bubmnoreka LJOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS SHEPIrun B HACAJIbHOM
KOJIe0aTeIbHOM KOHTYPE

bubmanoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpeacrasienue o0 3aTyxaromux
Kosie0aHusx. BolHyK1eHHBIE
MeXaHH4JecKkHe Kojiebanus. Pe3oHaHc.
BBIHY)I(JIGHHBIG 3H€KTpOMaFHI/ITHBI€
KoJIeOaHHMS

bu6morexa [JOK
https://m.edsoo.ru/ff0cbb86

17

ITepemennsbiil Tok. CHHYCOUJAIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JICWCTBYIOILIEE 3HAYEHHUE CUIIBI TOKA U
HaIPSKEHUS

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [IpousBozactso,
nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
[IPUMEHEHHUE JIEKTPUYECKOT0 3BOHKA,
reHeparopa IepeMeHHOro TOKa,
JIMHUH DJIEKTpoliepesad

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKUE PUCKU TPU
IIPOU3BOJCTBE JIEKTPOIHEPTUU.
Kynbrypa ucnonbs3oBaHus
JIEKTPO3HEPIUH B TOBCETHEBHOMN




KU3HU

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpocrpanenus. [lepuoa. Ckopocth

bu6mmoreka [JOK

21
pacupoOCTpaHEHUs U JJINHA BOJHBI. https://m.edsoo.ru/ff0ccas4
[Tonepeunsie U MPOJOIBLHBIE BOJIHBI
” 3ByK. CKOpOCTh 3BYKa. [ pOMKOCTh bubnmnorexa [JOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHuTHbIE BOJIHBI, UX
23 cBoMcTBa U ckopocTs. [Ikana bubmmorexa [IOK
P ' https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paAHOCBS3U U
24 TeneBusieHus. PazButue cpeacTs
cBsi3u. Paguonokanus
’5 Kontponbhas pabota «Konebanus u bubnuorexa [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpamoninHEHOE pacpOCTpaHEHNE
26 CBETa B OJTHOPOIHOMU cpejie. Bbu6moreka [JOK
To4deuHbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoeHue bubmmorexa LIOK
p L P https://m.edsoo.ru/ff0cd4e0
N300paXeHH B MJIOCKOM 3epKajie
IIpenomnenue ceera. Ilonnoe
73 BHYTpeHHee oTpakeHue. [Ipenenbublil bubnuoreka [IOK
YT'OJI TIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpaXKeHUS
29 JlaGopatopHnas pabora «M3mepenue bubnuorexa [IOK

MMOKa3aTeiid MPECJIIOMJICHUA CTCKIIA»

https://m.edsoo.ru/ff0cd67a




Jlunzel. [locTpoenune n3o06pakeHuii B

30 nuH3e. PopMyJsia TOHKOM JIMH3bI bromorexa [OK
' Y ' https://m edsoo.ru/ff0cdd e
VYBenuueHue NUH3bI
JlaGopaTtopHnast pabota
31 «HccrnenoBanne CBONCTB
M300paXKeHH B TMH3AX»
Hucnepcus cBera. CI0XHBIN cocTaB
1 oenoro ceera. L{Bet. JlTaboparopHas
pabota «Habmoaenne nucnepcun
CBETa»
1 Wntepdepentus ceta. Audpaxims bubnuoreka [IOK
cera. [ludpakimonnas pemeérka https://m.edsoo.ru/ff0ced22
14 ITonepedHOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
[Tonspusanus csera https://m.edsoo.ru/ff0cf02e
15 OnTuyeckuie NpudOpPHI U YCTPOICTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUs
['paHUIBI TPUMEHUMOCTH
16 KJaccuueckor Mexanuku. [locTynarer bubnmorexa [JOK
CIIelIMaIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEJIbHOCTH
OTHOCHUTEITHHOCTH OJTHOBPEMEHHOCTH.
37 3ameJieHre BpEeMEHH U COKpaIlleHue bubmmorexa [JOK
https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHeprus ¥ UMIYJIbC PEISITHBUCTCKOM
38 yacTulbl. CBSA3b MAcChI C JHEPTUENA U bubmnorexa [IOK
' p https://m.edsoo.ru/ff0cfc68
UMITYJIBCOM. DHEPTHS TIOKOS
39 Konrponbnas padora «OnTuka. bubnuorexa [IOK

OCHOBBI CIIENMAJIBHOM TEOpUn

https://m.edsoo.ru/ff0cf610




OTHOCUTCIIBHOCTH))

®dotounbl. opmyna [1nanka. Dueprus

bu6nmoreka [JOK

40
Y UMITYJIbC (JOTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCIEA0BAHNE Eu6 1IOK
noImoTeKa
41 .0 A.T.
(porodppexra. Onrrer https://m.edsoo.ru/ff0cffc4
CroseToBa
3akoHnb! poTod(Ppdexra. YpaBHEeHHE
42 9171HLUTeI(7II)Ha nq:{(b(bOToa(p(geKTa bubmmorexa LOK
a | https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdppexra
Jasnenue cpera. OnbiTel I1. H.
43 JlebGeneBa. XuMHUYECKOE NEHCTBUE bubmmorexa TIOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTsa u
44 MpaKTUYECKOe TPUMEHEHHE:
dboTorneMeHT, GOTOATIHK,
COJIHEUHas OaTapesi, CBETOIHO/]
45 Pemenne 3amay 1mo teme «DI€MEHTHI Bbu6moreka [JOK
KBAaHTOBOU ONTHKW https://m.edsoo.ru/ff0d0302
Mopenb atoma TomcoHa. OTBITEH
46 Peszepdopaa no paccesHuro a-yactu bubmmorexa [JOK
POOpA p e https://m.edsoo.ru/ff0d091a
IInanerapnas mozens aToma
Bbu6mmorexa [JOK
47 IToctynater bopa
TyJIatbl bop https://m.edsoo.ru/ff0d0afa
HN3nyduenne u niornoimieHne GpoToOHOB
48 I I/I};IG €XO0JI€ aTOMa C O H(?;o OBHA bubmorexa LOK
p pexol . A yp https://m.edsoo.ru/ff0dOafa
SHEPTruu Ha Apyroil. Buasl ciekTpoB
49 BonHoBEbIe cBOlicTBa yacTull. BoaHEI Bbu6mmorexa [JOK

ne bpoiurst. KopnyckyssipHo-

https://m.edsoo.ru/ff0d0ca8




BOJIHOBOU Jyanu3M. CIIOHTaHHOE U
BBIHYKJCHHOE U3Ty4YeHHE

50

OTKpbITHE PaTMOAKTUBHOCTU. OTBITHI
Pesepdopaa no onpeneneHuto cocraBa
PaIMOAKTUBHOTO U3ITYYCHUS

Bbu6moreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6era-, ramma-
u3nydeHus. Bnusaue
PaIMOAKTUBHOCTHU Ha KUBBIC
OpraHU3MBbI

52

OTKppITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbda-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMmma-usirydenue

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsA3M HYKJIOHOB B sJIpe.
SnepHble peakuuu. A nepHbIi
peakTop. [Ipobraembl, TEepCEeKTUBHI,
JKOJIOTMYECKHE aCIEKThI SIIEPHOU
SHEPreTUKHU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble yacTulbl. OTKpbITHE
MO3UTpoHa. MeTo/Ibl HAONIOICHUS U
PErucTpaluy 3JIEMEHTAPHBIX YaCTHII.
Kpyrubiii cton «OyHaameHTanbHbIe
B3auMoAercTBHUA. ENMHCTBO
¢bu3nUecKoil KapTUHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3sésanoro neda. Co3sesnus,
SpKHE 3BE3/bl, IUIAHETHI, UX BUANUMOE
nemkenne. ConHeyHas CHCTEMA

56

Comurte. CotHeYHAsT aKTUBHOCTb.




Uctounuk sneprun ConHua u 3BE311

57

3BE3bI, X OCHOBHEIE
XapaKTePUCTUKHU. 3BE3IbI TTIAaBHOM
MOCJIeI0BATEIFHOCTH. BHYTpeHHEE
ctpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKICHUH H
spomronri CoJHITA U 3BE3T

58

Muneunsiii [1yTe — Hama ['anakTuka.
[Tonoxxenue u neukenue ConHua B
lNamakTtuke. ['amaktukn. YE€pHbie
JBIPBI B IPAX TAJIIAKTUK

59

Bcenennas. Pa3Oeranme rajgakTuk.
Teopus boisboro B3peIBa.
PennkroBoe n3nydeHue.
MeraraizakTuka

60

HepemeHHHe HpO6JI€MBI ACTPOHOMUHU

61

KoHTponbHas pabota «DJIeMEHTHI
aCTPOHOMUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Pons ¢pusuku u
ACTPOHOMUU B 3KOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COIMAJIbHON 1
ATUYECKOH cdepax NeaTeaIbHOCTH
YeloBeKa

63

O6o06matomuii ypok. Poms u mecto
(bU3UKY U aCTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTUHE MUpa

64

O606maromuii ypox. Poib
¢duznyeckoil Teopur B GOpMUPOBAHUH




MPEACTABICHUN O (PU3UIECKOI
KapTHHE MHpa

O6o06matomuii ypok. Mecto
¢bu3nyecKoil KapTUHBI MUpa B 0011IeEM

65 1
PSAy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX TPEICTaBICHUN O IPUPOJE

66 PesepBHblil ypok. MarautHoe mnose. 1
DneKTpOMarHuTHas UHAYKIHS
PesepBHblit ypok. OnTuka. OCHOBBI

67 CIeUaJIbHON TEOpUH 1
OTHOCUTEJILHOCTH
Pesepnbiii ypok. KBantoBas ¢puzuka.

68 DJEMEHTHI ACTPOHOMUU U 1 Bu6mmorexa [IOK

P https://m.edsoo.ru/ff0d1784
acTpo(hu3UKU
OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME




