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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 0a30BOTO ypOBHS Ha YpPOBHE CpeaHEro oO0IIero ooOpa3oBaHUs
pazpaboTaHa Ha OCHOBE TIOJIOKCHHW ¥ TpeOOBaHW K pe3yabTaTaM OCBOCHUS OCHOBHOM
oOpasoBarenbHON mporpamMMmebl, npeactaBieHHbx B ®I'OC COO, a takxke ¢ y4€toM QeaepaabHON
paboueil mporpaMMbl BOCIUTAHMS M KOHIICTIIIUHM IPENojaBaHus ydyeOHOro mpeamera «DH3UKa» B
oOpa3oBaTenbHbIX  opranu3zauusx  Poccuiickoit ~ ®egepanuu,  peamu3ylOIIMX  OCHOBHBIC
00pa30BaTeIbHbIE IPOTrPAMMBI.

Copep:xanue mporpammbl 1Mo (U3MKe HampaBiIeHO Ha (POPMHUPOBAHUE ECTECTBEHHO- HAYYHOM
KapTuHbl Mupa oOywarommxcst 10-11 xmaccoB mpu oOyueHun uX (Qu3nKe Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JEATEeIbHOCTHOTO moaxoaa. [IporpamMma no ¢usuke coOTBETCTBYET TpeOOBaHUIM
OI'OC COO K mNIaHMPYEMbIM JIMYHOCTHBIM, HPEIMETHBIM M METAlpEeIMETHBIM pe3yJbTaTaM
oOydeHHs, a TaKKe YYUTHIBAET HEOOXOIUMOCTb pealH3alMi MEXKIPEIMETHBIX CBS3eH (PU3UKU C
€CTeCTBEHHO- HAyYHBIMH y4eOHBIMU TpeAMeTamMH. B Hell ompenemnsioTcss OCHOBHBIC LENU H3yYECHHUS
¢bu3MKky Ha ypoBHE cCpeaHero oodiero oOpa3zoBaHusl, IUIAHUPYEMbIE pPE3yJabTaTbl OCBOEHHUS Kypca
(U3UKHU: INYHOCTHBIE, METANIPEIMETHBIC, IIPEAMETHBIC (Ha 6a30BOM ypOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

IUIAaHUPYEMbIE pE3yJIbTaThl OCBOGHMS Kypca (U3MKKM Ha 0a30BOM YpOBHE, B TOM 4YHCIE
peIMEeTHBIEC PE3yIbTaThI MO r0JIaM O0yUYEHUS;

coziep;kaHue yueOHoro npeamera «dusuka» no rogam 00y4eHusl.

Odu3uka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B KauecTBE Y4eOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJl B CHUCTEMY 3HAaHUH 00 OKpYXarolleM MUpE.
[konpHBINH Kypc (PU3UKU — CUCTEMOOOPA3YIOMIMKA IJi1 €CTEeCTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIBKY (M3WYECKHE 3aKOHBI JIeKAaT B OCHOBE MPOIECCOB M SIBICHUH, HM3y4aeMbIX XUMHEH,
Ouonorueii, ¢usnyeckoir reorpadueit m actpoHoMmuel. Vcnonp3oBaHHWE W aKTHUBHOE MPHUMEHEHHE
¢u3nUecKuX 3HAHUI ONpeAessieT XapakTep M pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTHH B cdepe
SHEPreTHKH, TPaHCIOpPTa, OCBOCHHUS KOCMOCA, IONYyYEHUS HOBBIX MAaTepUaAlOB C 3a/laHHBIMH
cBOlicTBaMH M Apyrux. V3ydenue (u3MKH BHOCHUT OCHOBHOH BKJaa B ()OPMHPOBAHHE €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa 0Oydaromuxcs, B (OpPMHUPOBAHHE YMEHUW NPUMEHSATh HAYYHBI METOJ
MO3HAHUS NPU BBINOJIHEHUN UMHU YUEOHBIX UCCIIEJOBAaHUM.

B ocHoBYy Kypca ¢(u3MkHM JUIs ypOBHS CpeAHEro oOIero oOpa3oBaHMs MOJOXKEH psii UAEH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmunocmu. B CcOOTBETCTBUU C HEW Kypc SBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP)KUT MaTepuasl U3 BCEX pa3/AeioB (PU3MKHU, BKIIOYAET KaK BOMPOCH KJIACCUYECKOM, TaKk H
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBETCTBUU € HEW Marepuan Kypca (U3UKH OOBEIWHEH BOKPYT
¢usnueckux teopuil. Benymum B Kypce siBisercss GOpMHpPOBAaHUE NMPEACTABICHUNH O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BELLIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peannzanus mnpeanojaraeT HCHOIb30BaHUE T'yMaHUTapHOTO
NoTeHLMana (U3NYECKOM HayKH, OCMBICIEHHUE CBSI3M pa3BUTHS (PU3UKH C pa3BUTHEM OOIIeCcTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M SKOJIOTHYECKUMU MPoOIeMaMH.

Hoesa npuxnaomoii nanpasenennocmu. Kypc Qu3umku mnpeamnosaraeT 3HAKOMCTBO € LIMPOKHUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes okonocuzayuu  peamusyeTcsi TIOCPEACTBOM  BBEJIEHHUS JJIEMEHTOB  COJEp)KaHMS,
MOCBALIEHHBIX 9KOJIOTHYECKUM MTPOOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHEM TEXHHUKH
U TEXHOJOTMH, a Takke OOCYXIeHHs npoOiieM palMOHaJIbHOTO MPUPOJONOIb30BAHUSI U
9KOJIOTUYECKOI1 0€30MMacHOCTH.

Crep>KHEBBIMU JIEMEHTaMH Kypca (U3UKHU Ha YPOBHE CpeIHEro o0iero oopa3oBaHus SIBISIFOTCS
¢usnueckue Teopuu (HopMHUpPOBAHUE MPEACTABICHUI O CTPYKTYpE MOCTPOSHUS (PU3NUECKON TEOpHH,
poiu (yHIaMEHTalIbHBIX 3aKOHOB M NPHUHILMIIOB B COBPEMEHHBIX MPEACTABICHUSX O MPHUPOJE,
IpaHUIAX IPUMEHUMOCTH TEOPUH, Ul ONIUCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MTPOLIECCOB).

CucreMHO-eSTeIbHOCTHBIN MOAX0A B Kypce (U3MKH pean3yeTcsl MPEexXJe BCero 3a CYET
OpraHu3alMi dSKCIEPUMEHTAJIBHON JeATeNIbHOCTH oOydarommxcs. J[ns 6a3oBoro ypoBHs Kypca
GU3MKM — 53TO HCIIOJIb30BAHWE CHCTEMbl (POHTAJIBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB U
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1abopaTOpHBIX PabOT, KOTOPHIE B MpOrpaMmMe 1o (GU3HKe 0OBETMHEHBI B OOITUIN CIIUCOK YUYEHUYECKHUX
NPaKTUYECKUX PaboT. BeinerneHue B ykazaHHOM IepedHe J1a0opaTOpHBIX padoT, MPOBOAUMBIX IS
KOHTPOJISI M OLEHKH, OCYIIECTBIIETCS Y4YaCTHHKAaMU 0O0pa3oBaTENbHOrO Mpolecca HCXOAs U3
0c0oOEHHOCTEH MIIaHUPOBAaHUS M OCHALCHUs KaOuHeTa ¢pu3uku. [Ipu 3ToM obecrieunBaeTcsi OBIaICHUE
0o0y4JaloIMMUCS YMEHUSIMU TPOBOJUTH KOCBEHHBbIE M3MEPEHHUS, HCCIEAOBaHUS 3aBUCHMOCTEN
($U3MUECKUX BETMYMH U IOCTAHOBKY OIBITOB IO MPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHME ynemnsieTcsl pelIeHHI0 pacu€THBIX M KadeCTBEHHBIX 3anad. [Ipu stom s
pacu€THBIX 3a/Ja4 TPUOPUTETOM SBISIIOTCA 3aJa4d C SBHO 33JaHHOW (PU3MUECKOW MOETbIO,
MO3BOJIAIOIINE PUMEHATh U3yYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jena Kypca, Tak
Y WHTErpupys 3HAHUS U3 pa3HbIX pas3aenoB. JlJIg KaueCTBEHHBIX 3ajad INPUOPUTETOM SIBIISIFOTCS
3aJjaHusl Ha OOBSICHEHHE MPOTEeKaHHs (PU3MUECKUX SBIICHUN U MPOIECCOB B OKPYXKAIOIICH >KU3HHU,
TpeOyromue BeIoopa (pu3udeckold MOICIH ISl CHTYalllH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuM ¢ TpedoBaHusamu ®I'OC COO k MarepuaqbHO-TEXHHYECKOMY O0ECIICUCHUIO
y4eOHOTo mporecca 0a30BbI YpOBEHb Kypca (U3MKKM HAa YpPOBHE CpeaHEro oOmiero oOpa3oBaHUS
JOJIKEH M3y4aThbCsl B YCIOBHSIX MPEIMETHOro kabuHera (PM3MKU WM B YCIOBHUSX MHTEIPUPOBAHHOTO
KaOMHEeTa MPEeIMETOB €CTECTBEHHO-HAYYHOTO IMKIIA. B KabuHeTe PU3MKHU T0KHO OBITh HEOOXOAMMOE
nabopatopHoe 00OpyIOBaHHUE ISl BBIOJHEHHUS YKa3aHHBIX B Mporpamme mo (U3HKE YYCHHUECKUX
IPAKTUYECKUX pabOT U IEMOHCTPALIMOHHOE 000pY/JOBaHHUE.

JlemoHcTpannoHHOe 000pya0BaHue (GOPMUPYETCS B COOTBETCTBUU C MPUHIIUTIOM MHUHHMAIBHOM
JOCTAaTOYHOCTH M O0ECIeYMBAET TMOCTAHOBKY INEPEUUCICHHBIX B MPOrpamMMe MO (PU3HKE KITFOUYEBBIX
NEMOHCTpAallMi A7l  MCCIEeNOBAaHUS M3y4aeMblX SBICHUH U MPOLIECCOB, OHMIHPUYECKUX U
(GyHIaMEHTaJIbHBIX 3AKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaboparopHoe 00opyAOBaHUE NJsl YUCHHYECKUX MPAKTHUYECKUX paboT (opmupyercs B BHIE
TEMAaTUYECKUX KOMIUIEKTOB U 00ECIIEYMBACTCS B pacd€Te OJHOTO KOMIUIEKTa HA JBYX OOYUYaIOIIMXCS.
Temaruueckue KOMIUICKTBHI J1a0OpaTOPHOTO OOOPYIOBaHMSI JOMKHBI OBITh TOCTPOCHBI HA
KOMIUIEKCHOM HCIIOJIb30BaHUM AHAIOTOBBIX M IUQPPOBBIX NPHOOPOB, a TaKkKe KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE TN POBBIX Ja00paTOpUi.

OCHOBHBIMU TIETISIMH U3Y4EHUS PU3UKU B 00IIEM 00pa30BAHUU SIBISIOTCS:

* (opMHUpOBaHME HHTEpeca M CTPEMJICHHs, OOYYaIOIIMXCS K HAyYHOMY H3YYEHHUIO TPHPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX COCOOHOCTEH;

* pa3BUTHE MPEICTABICHUN O HAYYHOM METO/E MO3HaHUS U (OPMUPOBAHUE HCCIIEA0BATEIBCKOTO
OTHOILICHMSI K OKPY>KAIOLIUM SIBJICHUSIM;

* (opmupoBaHHE HAyYHOTO MHPOBO33PEHMS KaK pe3yibTaTa U3ydeHUs OCHOB CTPOEHMSI MaTEpUU
1 (yHITaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

* (opmMupoBaHME YMEHUH OOBICHATH SBJICHHUS C HCIOJb30BAHUEM (U3UUECKUX 3HAHUNH U
Hay4YHBIX JI0Ka3aTEJbCTB;

* (opMHUpOBaHME TNPEACTaBIECHUI O poin (QU3MKHU I Pa3BUTHS JPYTUX €CTECTBEHHBIX HayK,
TE€XHUKU U TEXHOJIOTHH.

JlocTrxeHue 3TUX 1iesiell 00ecrieunBaeTcsl peleHueM CIeAyIOUINX 3a/1ad B MPOIecce U3yueHus
Kypca (U3MKH Ha ypOBHE CPEIHEro 00IIero oopa3oBaHus:

* npuoOpeTeHHEe CUCTEMBl 3HAHUN 00 0OIIMX (PU3NYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJIIOYass MEXaHHUKY, MOJIEKYJSIPHYIO (HU3UKY, 3JEKTPOJMHAMMKY, KBAHTOBYIO (H3UKY WU
AJIEMEHTHI acTPOYU3UKY;

* (opMHUpOBaHME YMEHUH NPUMEHSTH TEOPETUYECKHE 3HAaHUS Ui OOBSICHEHUS (U3NYECKUX
SIBJICHUI B IPUPOAE U ISl IPUHATHUS MPAKTUUECKUX PEIICHUN B IOBCEAHEBHOM KHU3HH;

* OCBOEHHE CIIOCOOOB pEelIeHMs] Pa3INYHbIX 33/1a4 C SBHO 3aJaHHON (hU3HUECKO MOJIeNblo, 33/1a4,
MOJIPa3yMEBAIOIINX CAMOCTOSTENILHOE CO3/1aHue (PU3UUECKOM MOJEIH, aJeKBAaTHON YCIOBUSM
3a/1auy;

* [OHMMaHWe (U3MYECKUX OCHOB M TNPUHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTUYECKHUX MPOLECCOB, UX BIMSHUS HA OKPYXKAIOILIYIO CPEY;

* OBJQJICHWE METOJaMHU CAaMOCTOSITENIHOIO IUIAHUPOBAaHHUA M TpPOBeNEHUs (PU3MUECKUX
HKCHEPUMEHTOB, aHaJM3a M HWHTepHpeTanuu HHPOPMALUHU, ONpPEAEICHUsI JOCTOBEPHOCTH
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MIOJIyYEHHOTO pe3yJIbTaTa;
® CO3JaHME YCIOBUM JUIsl Ppa3BUTHUS YMEHUM IIPOEKTHO-UCCIIENOBATEIBCKOM, TBOPYECKON
NEsITebHOCTH.
Ha u3yuyenue ¢pusuku (6a30BbIif ypOBEHb) HA YPOBHE CPETHETO OOIIEr0 00pa3oBaHMs OTBOJUTCS
136 gacos: B 10 kacce — 68 yacoB (2 yaca B Hezen0), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).
[Ipemyaraemelii B mporpamme 1o (u3uKe NepedeHb JIadOpaTOPHBIX M IMPAKTHUYECKUX padoT
ABJISICTCA PEKOMEHJIOBAHHBIM, YUMTENb JEJIaeT BHIOOp IMpOBEIEHUs Ja00paTOPHBIX PAOOT U OIMBITOB C
y4€TOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaroIuXcs.



COJEP)KAHUE OBYYEHUA

10 KJIACC
Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
®uznka — Hayka o npupoze. Hayunble MeTObl MO3HAHUS OKpYXKarolero Mupa. Pois
IKCIIEPUMEHTA U TEOPHUH B MPOIIECCE TIO3HAHMS IPUPOIBI. DKCIIEPUMEHT B (u3uke. MoaenupoBaHue
(bu3nuecKkux sBJICHUN U npolrieccoB. HayuHble rumoTessl.
Ouznyeckue 3aKOHbI U TeOpUH. [ paHUIBI MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB. [IpuHIUn
COOTBETCTBHUSI.

Ponb 1 MecTo pu3uku B GopMUPOBaHUN COBPEMEHHOM HAyYHOU KapTUHBI MUPA, B

MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.
Jlemoncmpayuu

AmnanoroBblie 1 IU(PPOBBIC U3MEPUTEILHBIC IPUOOPHI, KOMITBIOTEPHBIEC TATUUKH.
Pa3zgen 2. Mexanuka
Tema 1. Kunemamuka

Mexanunyeckoe aBuxkeHue. OTHOCUTENBHOCTh MEXaHMUYECKOro nBMKeHHs. Cucrema OTcyéra.
Tpaexropus.

[lepemerienue, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHass CKOPOCTh) U YCKOpPEHHE
MaTepUaJIbHOM TOYKH, WX TMPOEKIMH Ha OCH CUCTEeMbl KoopauHatr. ClioKeHHe NEepEeMEIeHU u
CJI0’KE€HUE CKOPOCTE.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE TMpsAMOJUHEHHOEe ABWXKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELICHUS MaTEPUAIbHONM TOUYKU OT BPEMEHH.

CBobOogHOe nazieHne. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonunelinoe neukenue. J[BuxeHne MarepuaibHON TOUKH 0 OKPY>KHOCTHU € IOCTOSTHHOM 110
MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOpPOCTh, JHHEHHas CKopocTh. Ilepmon u dyactora oOpaiieHus.
LleHTpoCTpEMUTENBHOE YCKOPEHHUE.

TexHudeckue yCTpPOWCTBA W MPAKTHYECKOE MPUMEHEHHE: CIUIOMETP, IBMXKCHHE CHApPSIOB,
LEMHbIE U pEeMEHHbBIE NIEPEIayu.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHHUS.

[IpeoOpazoBanue ABUKEHUH C UCIIOJIB30BAHUEM MPOCTHIX MeXaHU3MOB. [lanenue ten

B BO3/IyX€ U B pa3pe:KEHHOM ITPOCTPAHCTBE.

Hab6mnronenue aemxenuns teaa, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHuss cBoOomHOTO maneHus. Hampasrnenue

CKOPOCTH TPH JABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXEHHUS C IIEJIBIO OMPEIEICHISI MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOLIEHUS MEXIY NYTSIMHU, NPONHIAECHHBIMU TEIOM 3a IOCIEAO0BAaTENIbHbIE
paBHbBIE MMPOMEKYTKH BPEMEHHU IIPH PABHOYCKOPEHHOM JIBIJKEHHH C HAYaJlbHOM CKOPOCTHIO, PaBHOM
HYIIIO.

N3yuenne pnBuKeHUs MIapUKa B BA3KOW XKUAKOCTH. M3ydeHue

JBUKEHUSI TeJa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnmn orHocutenbHOcTH [ammies. IlepBeiii 3akoH HproToHa. MHepuuanbHbIE CUCTEMBI
OTCU€Ta.

Macca Ttena. Cuna. [Ipunnun cynepnosuiuu cuil. Bropoit 3akon HeroToHa 11 MatepuaibHON
ToukH. Tpernii 3akoH HproTOHA U151 MaTepHalbHBIX TOYEK.

3akoH BcemupHOro TtaroteHusi. Cuia Tspkectu. IlepBas kocmuyeckas ckopocthb. Cuita

ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunel Tpenus (mokosi, ckoyibxeHusi, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUsl CKOJBbKEHUS W cuia TpeHus nokos. Koadduuument tpenus. Cuna CONPOTUBICHUS NPU
JBUKEHHUH TeNa B )KUAKOCTU WM rase.



[TocTymarenbHOE U BpamaTesbHOE JBMKEHNE a0COIOTHO TBEPOTO TEa.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpaileHus. llnedo cumbl. YcioBus paBHOBECHS TBEPAOrO
Tena.

TexHudeckue yCTpoicTBA M MPAKTUUYECKOE MNPUMEHEHUE: TOJAIIUIHUKHN, JBUXKECHHUE
HMCKYCCTBEHHBIX CITyTHUKOB.
Llemoncmpayuu

SIBrieHME MHEPLIUH.

CpaBHeHME MacC B3aUMOJICHCTBYIOIIUX TEl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Crno’keHue CHIl.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JedopMaIuu.

Hesecomocts. Bec Tena npu yckopeHHOM MoibéMe U nageHuu. CpaBHEHHUE CUIT

TPEHUS TOKOSI, KAUYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPIOTo Teyia. Buabsl paBHOBECHS.
Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOMH MIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH CHIJI YIIPYTOCTH, BOSHUKAIOIIMX B MPY>KUHE U PE3MHOBOM 00pasIle,
OT uX AehopMaIvu.

UccnenoBanue ycnoBuid paBHOBECHS TBEPOTO Tea, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3aKoHbl COXpaAHEHUA 8 MEXAHUKE

HNmnynbe marepuaibHOM TOYKM (Tenla), CUCTEMbl MaTepHalbHBIX TouyeKk. Mmmynbc cumibl u
U3MEHEHUE UMITYJIbca Teja. 3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE IBUKEHUE.

PaGota cunbl. MOIIHOCTh CHIIBI.

Kunernueckas sHeprusi MarepuaabHON Touk. Teopema 00 U3MEHEHUN KUHETUYECKOM SHEPTUH.

[TorennuaneHast sHeprus. IloTeHnuanbHas >Heprust ynpyro JeOpMHUPOBAHHON HPYKUHBI.
[loTenunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[lorennuaneHble W HeNOTeHUUANbHble cuiIbl. CBA3b pabOTHl HEMOTEHUUAIBHBIX CHI C
M3MEHEHHUEM MEXaHWYECKOM SHEPTruu CUCTEMBI TeJl. 3aKOH COXPaHEHUS! MEXaHUYECKOW SHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpOMCTBa M MPAKTHUYECKOE IPUMEHEHHE: BOJOMET, KONEpP, MpPYKUHHBIN
MIUACTOJIET, JBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeaxkTnBHOE NBMKEHUE.

Ilepexosa moTeHIMATILHON SHEPTUU B KUHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne abCONOTHO HEYIIPYTOro yAapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

Hccnenoanue cBsi3u pabOTHI CUIIbI ¢ U3MEHEHNEM MEXaHWYECKOW SHEPruu Tella Ha IpuMepe
pacCTsKEHUS PE3UHOBOIO KI'yTa.

Pa3nen 3. MoJsekyasipuasi puM3MKa M1 TePMOAUHAMHUKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOH TEOPHUH M HX OINBITHOE OOOCHOBaHHE.
BpoynoBckoe nBmxenue. [duddysus. Xapaktep ABMKEHHS U B3aUMOJICHCTBHS YacTHUI] BEIECTBA.
Mogenu cTpoeHHS Ta30B, KUIKOCTEH W TBEPABIX TeN U OOBSCHEHHWE CBOWCTB BEIIECTBA Ha OCHOBE
9TUX Mozeneil. Macca u pazMepsl Mosekyil. Konnuecto Bemectsa. [loctostHHass ABoraapo.

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

Mopnens wupeanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KUHETHUECKON TEOpUHU
UeanbHOro ra3a. AOCOIIOTHAs TeMIeparypa Kak Mepa CpelHeld KHHETMYEeCKON SHEpPruu TEeIIoBOIo
nBrkeHus dyactul rasza. llkana tremneparyp KenbBuna. ['azoBble 3akoHbl. YpaBHeHue MeHneneeBa—
Knaneiipona. 3akon Jlambrona. M3omporiecchl B HAEaTbHOM Ta3e C IMOCTOSHHBIM KOJUYECTBOM
BeniecTBa. [ paduueckoe npeacraBieHe U30MPOLIECCOB: U30TEPMa, U30X0pa, h300apa.



TexHuueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BELIECTBA, (poTOrpaduu MOIEKYy OpraHuYeCcKuX
COCIMHEHU.

OnpiThl 10 AU PY3Un KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JTBUKCHHUSI.

Mogens onbiTa LlTepHa.

OnbITHI, JOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3auUMOACCTBUS. Mojeb,

WJUTFOCTPUPYIOLLIAs IPUPOLY J1aBJICHUS ra3a Ha CTEHKU COCY/a.

OnpIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS U/1€aJIbHOTO ra3a, U30IpPOLIECCHI.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomol

Onpenenenne Macchl BO3lyXa B KJIaCCHOM KOMHATe HAa OCHOBE U3MEPEHUI 00bEMA KOMHATHI,
JIaBJICHUS U TEMIIEpaTypbl BO3yXa B HEW.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMeTPaMU COCTOSIHUS pa3peKEHHOI'0 Trasa.

Tema 2. Ocnoebl mepmoounamuku

TepmoannaMuveckas cucteMa. BHyTpeHHsIsE SHEPTHs TEPMOAMHAMUYECKON CHCTEMBI M CIIOCOOBI
e€ u3meHneHnusa. KomuyectBo TerioTel U paboTa. BHYTpeHHSS SHEprus OJHOATOMHOIO HI€aIbHOIO
raza. Buasl Temonepenauu: TEMJIONPOBOJHOCTb, KOHBEKLMS, M3JydyeHUE. YJienbHasl TEIJI0EMKOCTh
BelecTBa. KonuyecTBo TEmIOTHI P TEIUIONEepeaaye.

[TonstTre 06 ammabatHOM mporiecce. IlepBelii 3aK0OH TepMOAMHAMHKH. lIpHMeHeHHEe MepBOro
3aKOHA TEPMOJAMHAMHUKH K u3ompolieccaM. I'paduueckas unTepnperaius padoThl rasa.

Bropoii 3akoH Tepmoannamuki. HeoOpaTuMOCTh TPOLIECCOB B MPUPO/IE.

TennoBeie MamuHbl. [IpuHIMIBL IEeHCTBUS TeIUIOBBIX MamuH. [IpeoOpazoBaHus sHepruu B
TETUIOBBIX MamrHax. KoaddumueHnt nonesHoro aeicTBus teruioBoi mammubl. L{ukn Kapho u ero
KOA(UIIUEHT MOJIE3HOTO JEHCTBHS. DKOJIOTUYECKUE TPOOIEMBI TEIIOIHEPTETUKH.

TexHnuyeckue ycTpoiicTBa M NMPAKTUYECKOE NPHUMEHEHHUE: JIBUraTellb BHYTPEHHETO CropaHus,
OBITOBOW XOJOIUIBHUK, KOHTUITMOHED.

Jlemoncmpayuu

H3meHeHne BHYTpEHHEW SHEPTUU Tejia MPHU COBEPIICHUU padOThI: BBUIET MPOOKU U3 OYTHUIKH
noJ JEeHCTBHEM C)KaToro BO3JyXa, HarpeBaHue »>Qupa B JATyHHOH TpyOKe NyTéM TpeHUs
(BU/ICOIEMOHCTpALIHS).

W3meHeHne BHYTpeHHEW SHepruu (TeMmeparypbl) Tena HpHu Teruionepenade. ONbIT 1O

annabaTHOMY pacIIUPEHHUIO BO3/1yXa (OMbIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsl BHYTPEHHETO CrOpaHusi, peaKTUBHOIO JBUTATEIS.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecamnivie cocmoanusa eewjecmea. Pazogvle nepexoovl

[TapooOpa3zoBanve u KoHnaeHcauus. Mcmapenune u xumneHue. AOCOTIOTHAsSE U OTHOCHUTENbHAS
BJIQXKHOCTh BO3AyXa. HaceilieHHbI mnap. YxaenpHas TemjaoTra mnapooOpa3oBaHHs. 3aBUCUMOCTh
TEMIIEPATYPbI KUIIEHUS OT 1aBJICHUS.

Teépnoe Tteno. Kpucramnmueckue u amopHble Tena. AHHU30TPOIHNS CBOMCTB KPHCTAJUIOB.
Kunkne kpucrannel. CoBpeMeHHbIE MaTepuaisl. [InaBiaeHne u KpuctaumMsanus. Y ieiabHas TEIIoTa
riasnenus. Cyonumanusi.

YpaBHeHHE TEIIOBOro OanaHca.

TexHuuyeckue yCTpoOHCTBA U TMPAKTHUUECKOE IPUMEHEHHUE: TUTPOMETP U ICHUXPOMETD,
KaJIOPUMETP, TEXHOJOTUHU MOJTYYEHHUs] COBPEMEHHBIX MAaTEpUalOB, B TOM YHUCIIE HAHOMAaTEpHUaJIOB, U
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIEHHBIX MTAPOB.

Kunenne npyu NoHM>KEHHOM JIaBIIEHUM.

Crioco0bI M3MEPEHUS BIAKHOCTH.

Habntoienne HarpeBaHus U MJIaBICHUS KPUCTATMYECKOTO BenlecTBa. JleMoHcTpanus



KpPUCTAJLJIOB.
Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul
N3mepeHne OTHOCUTENBHOU BIIaKHOCTH BO3yXa.
Pa3nen 4. DaekTpoanHaMuka
Tema 1. Dnexmpocmamuxa

DnekTpuzanus Tel. DNeKTpUUeckuid 3apsn. JBa Buma siekTpuueckux 3apsnoB. [IpoBojHUKH,
JUAJIEKTPUKU U MTOIYIPOBOJHUKH. 3aKOH COXPAaHEHHUSI JIEKTPUUYECKOIO 3aps/ia.

B3aumopeiictBue 3apsinoB. 3akon Kynona. TodeuHbIN AIEKTpUUECKUN 3apsill. DIEKTPUUYECKOE
nosie. Hanpspk€HHOCTB anekTpudeckoro mnois. lIpuHuuMn cyneprno3uinuu 3JI€KTPUYECKUX IOJIEH.
JInHun HanPsKEHHOCTH DIIEKTPUYECKOTO TTOJIS.

PaGora cun snexkrpocratuueckoro nois. Ilorenmnuan. Paznocts norenuuanos. [IpoBoguuku u
JABJIEKTPUKH B JJIEKTPOCTATUYECKOM ToJIe. J{M3IeKTpruyecKkass IpOHUIAEMOCTb.

OnektpoéMmkocTh. KoHieHcaTop. DIEKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpPA.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopA.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: AJIEKTPOCKOI, 3JIEKTPOMETD,
AJNIEKTPOCTATUYECKAs] 3alllUTa, 3a3€MJICHHE JJIEKTPOIPUOOPOB, KOHJECHCATOP, KOMUPOBAIHHBIN
anmnapar, CTpYHHBIM PUHTED.

Jlemoncmpayuu

VY CTpoiCTBO U MPUHIUIT ACHCTBUSA 3IEKTPOMETPA.

B3anmoneiicTBre HaANEKTPU3OBAHHBIX TEJI.

DIEKTPUYECKOE MO0JIE 3apSKEHHBIX Tell.

[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM MOJIE.

DNeKTpocTaTUYECKas 3alluTa.

JIMBNEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE

3aBUCUMOCTB JIEKTPOEMKOCTH INIOCKOTIO KOHJEHCATOpa OT IUIOIIA/IN IJIACTUH, PACCTOSHUS
MEXIY HUMH U TU3JICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul
N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosannvwiit n1ekmpuyeckuil mok. Toku é paznuunvix cpedoax

DNEeKTpUYECKHI TOK. Y CI0BUS CYIIECTBOBAHUS 3JIEKTpUUECKOro Toka. Mictounuku Toka. Cuna
ToKa. [loCcTOSITHHBIN TOK.

Hanpsixenue. 3akon Oma a1 y4acTka Henu.

DNEeKTpUUECKOE CONPOTUBIIEHHE. Y AebHOE COIPOTUBIICHUE BELIECTBA.

ITocnenoBarenbHOE, MAPAIIIETBHOE, CMEIIAHHOE COEITMHEHNE IIPOBOIHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jlxoyns—JIenna. MoImHOCTh 3IEKTPUYECKOTO TOKA.

DNEeKTPOABUKYILAS CUJIa U BHYTPEHHEE CONTPOTUBIIEHHE UCTOYHUKA TOKA. 3aKkoH OMa AJi MOJTHOM
(3aMKHYTO#) nekTpruueckoi nemu. KopoTkoe 3aMbIkanue.

DNEeKTpOHHAs MPOBOJAUMOCTh TBEPABIX METANIOB. 3aBUCUMOCTh CONPOTUBJIEHUSI METAJUIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCT.

DneKTpuyYecKuil TOK B Bakyyme. CBOMCTBA 3EKTPOHHBIX My4KOB. [10aynpoBOgHUKH.

CoOcTBeHHas ¥ MpUMECHast MPOBOJAUMOCTD TOJTYIPOBOTHUKOB.

CsoticTBa p—Nn-niepexoaa. [lonynpoBoJHUKOBBIE TPHUOOPEI.

DJIEKTPUYECKMH TOK B PacTBOpax MW pacijiaBaX »dJIEKTPOJUTOB. DIJIEKTPOJIUTHYECKAS
JUCCOIMausl. DIEKTPOIIN3.

DNeKTpUYeCKHi TOK B ra3ax. CaMoCTOSATEIbHBIN U HECAMOCTOSTEIBHBIN pa3psl.

Monnus. [Tnazma.

TexHuueckue ycCTpOWCTBa M MPAKTUYECKOE MPUMEHEHHE: aMIepMETp, BOJIBTMETP, PEOCTarT,
UCTOYHUKU TOKA, DJIEKTPOHArpeBaTeIbHbIe MPUOOPHI, AIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
COTIPOTUBIICHUS, BaKyyMHBIH NIHOJ, TEPMUCTOPHI M (POTOPE3UCTOPHI, TMOTYNPOBOTHUKOBBIN O,
rajibBaHUKa.

Jlemoncmpayuu
N3MepeHne cuiibl TOKa U HAMPSKEHUS.



3aBUCUMOCTB CONIPOTHUBIICHUS WINHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOIIAIN IIOTIEPEYHOTO
CEYCHMS U MaTepuaa.

CMemanHOe COeJUHEHHNE TPOBOJHUKOB.

[IpsiMoe u3MepeHne 3IeKTPOABHKYILIEH CHIlbl. KOPOTKOE 3aMbIKaHHE raJIbBAHUYECKOIO
9JIEMEHTA U OLIEHKA BHYTPEHHET O CONTPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TeMneparypsl. [IpoBogumocts

JJEKTPOJIUTOB.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3LyXa.

OaHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul
W3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.
N3mepenue 31eKTpoABIKYILIEH CUIIbI NICTOYHMKA TOKA U €r0 BHYTPEHHETO COIPOTUBIICHUS.
Habmtonenue snexTpoinusa.
Me:xnpeameTrHblie CBA3H

N3yuenne kypca ¢usuku 0OazoBoro ypoBHs B 10 kiacce ocymiecTBiasiercd ¢ y4€ToM
COJIepKATEIBHBIX MEKIIPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTHUKH, OMOJIOTHH, XUMHUH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemmvie nonamus, CBSI3aHHBIE C U3YYEHUEM METOJI0B HAyYHOI'O NO3HAHMUSA: SIBICHHUE,
Hay4HbIM (akT, rumnoresa, (Qu3MuecKas BeIMYMHA, 3aKOH, TeOopus, HaAOIIOACHUE, HKCIEPUMEHT,
MOJIEIUPOBAaHUE, MOJEIIb, U3MEPECHHUE.

Mamemamuxa: penieHne CUCTEMbl YpaBHEHUH, JnHeiHas QyHKius, nmapadona, runepboia, ux
rpaduKkd W CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIMH: CHHYC, KOCHHYC, TAaHT€HC, KOTAaHTEHC,
OCHOBHOE TPUIOHOMETPUYECKOE TOKIAECTBO, BEKTOPBI U MX NPOEKLUHU HA OCU KOOPAMHAT, CIOXKECHHE
BEKTOPOB.

Buonoeusn: MmexaHnueckoe JIBM)KEHUE B )KUBOH npupoae, aiuddysus, ocMoc, TEII00OMEH KHUBBIX
OpraHu3MoOB (BUIBl TEIUIONEpENayH, TEIJIOBOE PABHOBECHUE), DJIEKTPUUYECKHUE SIBICHHUS B >KUBOMU
IpUpOJIE.

Xumus: JHACKPETHOE CTPOCHHE BEUIECTBA, CTPOECHHME AaTOMOB M MOJIEKYJ, MOJIb BEILIECTBA,
MOJIIpHasi Macca, TEIJIOBbIE CBOWMCTBA TBEPIBIX TEJ, JKUIKOCTEH M Ta3oB, DJIEKTPUYECKHE CBOMCTBA
METAJIJIOB, JJIEKTPOJIIMTUYECKAs TUCCOLMALINS, TAJIbBAHNKA.

T'eozpaghus: BnaxxHOCTh BO3yXa, BETPhI, 6apOMETp, TEPMOMETP.

Texnonoeus: TpeoOpa3oOBaHHE JABMKEHMH C MCHOJIb30BAaHMEM MEXAHM3MOB, Y4ET TpEHHs B
TEXHUKE, TOJIIUITHUKH, UCII0JIb30BAHNE 3aKOHA COXPAHEHUS UMITyJIbCa B TEXHHUKE (paKeTa, BOJIOMET U
JIpyrue), JBUTaTeldb BHYTPEHHEro CropaHusi, napoBas TypOuHa, OBITOBOM XOJIOAWIBHUK,
KOHJIULMOHEDP, TEXHOJIOTUH IOJIYy4YEHUsT COBPEMEHHBIX MATEPUAIIOB, B TOM YUCJIE HAHOMATEPUAJIOB, U
HaHOTEXHOJIOTHH, 2JIEKTPOCTATHUYECKas 3alIUTa, 3a3€MJICHHE JIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBII
HPUHTEP, 3JEKTPOHArpeBaTebHbIEe PUOOPBHI, HIEKTPOOCBETUTENbHbIE TPUOOPHI, TaIbBaHHKA.

11 KJIACC
Pasnen 4. diekTpoanHaMuka
Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

IloctosiHHBIE MarHuThHl. B3anmozeicTBHE NMOCTOSHHBIX MarHuToB. MarHutHoe mnoine. Bekrtop
MarHuTHOM MHAYKUWH. [IpMHIMD cynepno3suuuy MarHUTHBIX MOJed. JIMHUM MarHUTHOW MHIYKIWU.
Kaprtuna nuHui MarHuTHOW MHIYKIMH T1OJISI IOCTOSIHHBIX MarHUTOB.

MaruuTtHoe 1noJje npoBoJHUKa ¢ TokoM. KapTuHa JIMHUN MHAYKIIMA MarHUTHOTO MOJIs JUITMHHOTO
IPSIMOrO MPOBOJHMKA M 3aMKHYTOI'O KOJIBIIEBOIO NPOBOJHHMKA, KAaTyIIKH ¢ TOKoM. OmelT Opcrena.
BzaumopeiicTBre MPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna JlopeHua, e€ MOZlyJIb U HarpaBiieHUE. JIBUKEHUE 3apsyKeHHON YacTUIIBI B OJJHOPOIHOM
MarHuTHOM nose. PaGora cuisl Jlopenia.

SIBneHue ANEKTPOMArHUTHON UHAYKIMU. [I0TOK BEKTOpa MarHUTHOM MHAYKIUH.
ONEeKTpOABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAYKIUK Papanes.

BuxpeBoe anekrpudeckoe mosie. NeKTPOABIKYIIAs CHUjla MHIYKIIUU B IPOBOJIHUKE,



JBHKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM ITOJIE.

IIpaBuio JleHua.

NHIykTUBHOCTD. SIBIEHNE CAMOMHAYKIIMHU. DIEKTPOIBMXKYIIAs CUJIa CAMOUHIYKLIUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DIEeKTPOMarHuTHOE IOJIE.

TexHuueckue  ycTpoWCTBA UM MPAKTHUUECKOE MNPUMEHEHHUE: IOCTOSHHbIE  MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHLI, UHIYKIIHOHHAS [1€Yb.
Llemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITY4YKa MarHUTHBIM I1oJIeM. JInHUN

WHJYKUWHA MarHUTHOTO TOJIA.

B3aumopeiicTBue 1ByX NpOBOJHUKOB ¢ TOKOM. Cuiia

Awmmepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA. SIBIICHUE

3JE€KTPOMAarHUTHON MHIYKIUU.

IIpaBuio Jlenna.

3aBUCUMOCTb AJIEKTPOJABUKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MATHUTHOIO IOTOKA.

SIBiIeHNE CAMOMHTYKLIVH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydyeHre MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

WccnepoBanue 1ecTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBieHUS AIEKTPOMarHUTHOM HHYKIIUH.

Pa3pgean 5. Kojie0anus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KONEOAHUS

Konebartenbnast cucrema. CBoboAHbBIE MexaHHUeCKHe KoyiebaHus. ['apmMoHnUYecKkue KoaeOaHus.
[Tepuon, wacrora, ammuutyaa u ¢gasa konedbanuid. [IpyKuHHBI MasTHHK. MaTreMaTHIecKUil MasTHUK.
VYpaBHeHHe rapMOHHYeCcKUX KojeOanuil. [IpeBpaiienue sHepruu Mpu rapMOHUYECKUX KOIeOaHUsX.

Koneb6artenbupiii  koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIC KOJCOAHUST B  HJICAILHOM
KOJIE0ATEIbHOM KOHTYpe. AHAIOTHS MEXIY MEXaHHMYECKUMU M IJIEKTPOMATrHUTHBIMU KOJEOAHUSIMHU.
®opmyna TomcoHa. 3aKOH cOXpaHEHMsI SHEPTUHU B H1€aJIbHOM KOJie0aTeIbHOM KOHTYpE.

[IpencraBienre o 3aTyxaloUMX KojeOaHUAX. BbIHY)XIE€HHbIE MeXaHHYeCKHe KojeOaHus.
Pe3onanc. BeiHy1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

Ilepemennbiii Tok. CHHycOMIalIbHBIM IMEPEMEHHBIH TOK. MOIIHOCTh TMEPEMEHHOI0 TOKA.
AMITTUTYZHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HANPSKEHUS.

Tpancpopmarop. IlpousBoactBo, mepenadya U MNOTPEeOJIEHHE DIEKTPUUYECKONW SHEPIHUU.
OKOJIOTUYECKME PHUCKM Tpd  TPOU3BOACTBE  dieKTposHepruu. KynbTypa  ucnonp3oBaHus
AJIEKTPOIHEPTHH B TOBCEAHEBHOMN KU3HHU.

TexHnueckue ycTpoicTBa M INPAKTUYECKOE NPHUMEHEHUE: DJIEKTPUUECKUH 3BOHOK, T'€HEpaTop
NEPEMEHHOT0 TOKa, IMHUHU AJIEKTponepeay.

Llemoncmpayuu

HccnenoBanne mnapamMeTpoB KojeOaTelnbHOW CHUCTEMBl (IPYXKUHHBIA WIM MaTeMaTH4eCKUil
MasITHHK).

HaGmronenne 3aryxaromux konebanmii. VccrnemoBanue

CBOICTB BBIHYKJAECHHBIX KoJe0aHuii. HaGmronenue

pe30oHaHca.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIEOaHMs.

OcmwnorpaMMbl — (3aBUCUMOCTH ~ CHJIBI  TOKa M HAmpsDKEHUS  OT  BpPEMEHM) Ul
9JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu mnocnenoBaTeNbHOM COEJUHEHHHM pE3UCTOpa, KATYUIKW HWHAYKTUBHOCTH H
KOHJIEHCATOpA.

Monenb TUHUY 3JIEKTPOIEepeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
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HccnenoBanue 3aBUCMMOCTH IIEPHUOAA MaJIbIX KOJIEOAHUI Ipy3a HA HUTHU OT JJIMHBI HUTU U MacChl
rpysa.

HccnegoBanue nepeMEeHHOro TOKAa B LEMNH W3 IOCIEN0BATEIBbHO COCIMHEHHBIX KOHJIEHCATOpa,
KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 80JIHbL

Mexanuyeckue BOJIHBI, YCIOBHUSI pacnpoctpaHeHus. [lepuon. CkopocTh pacnpocTpaHEHUs U
JuinHa BOJHBL. [lomepeunble u mponosbHbIe BOJMHBL. WHTepdepeHus u AUPpaKus MeXaHUYeCKHX
BOJIH.

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHbIE BOJIHBL. Y CIOBUS M3IyYEHUS JJICKTPOMATHUTHBIX BOJIH. B3aumuHas
opueHrauus BekTopoB E, B, v B anexkrpomarHuTtHON BoiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaXKeHue, npesoMJIeHuE, MOJIsIpU3aIus, TG paKIus, uHTepdepeHIus. CxopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[Ikana 3MeKTpOMarHUTHBIX BOJH. [I[pUMEHEHHE AIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHuunel  paguocBsA3M U TeneBuAeHUsA. Paaunonoxanus.

DNEeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHuUeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: MY3bIKaIbHbIE HWHCTPYMEHTHI,
YIBTPA3BYKOBasl JUArHOCTUKA B TEXHUKE M MEIUIIMHE, paaap, pPaluoONpUEMHUK, TEJIECBU30p, AHTCHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacpoCTpaHEeHHUE MOMEPEYHBIX U MPOI0JIbHBIX BOIH. Konebmoeecs Teno Kak

HMCTOYHHK 3BYKa.

Habmoienue otpaskeHus U NpejoMIIeHHs] MeXaHU4ecKuX BoyiH. HabmoneHue

uHTephepeHNH U TU(PaKIA MEXaHUIECKUX BOJIH. 3BYKOBOH PE30HAHC.

Habntoienue cBsizu rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHMiA.

HccnenoBanue CBOMCTB JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TIPEIOMIICHUE, TIOJIIpU3aIIHs,
nudpakius, HHTEpPEepeHIIHS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonauHeliHOe pacipoCTpaHEHHE CBETa B OJHOPOJHON cpene. Jlyu
cBeta. ToUyeUHbIN HCTOYHHK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHue n300paskeHUi B TIIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS] CBeTa. AOCONIOTHBIA TOKA3aTeNlb MPETOMIICHHUS.
[Tonnoe BHyTpeHHEe oTpaxeHue. [IpenenbHblil yrojl MOJIHOr0 BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cseta. CnoxxHbIi cocTaB Oenoro ceera. LIBer.

Cobuparone U pacceuBaronue TuH3bI. ToHkas nuH3a. DOKYCHOE PAacCTOSHHE M ONTHYECKas
cuia TOHKOM JuH3bL. [locTpoeHue n3o0paxeHuit B COOMPAIOMINX M PACCEUBAIOIINX JIMH3aX. DopMyna
TOHKOM JIMH3BI. Y BEIIMYEHUE, JaBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. MHTepdepenius cBera. KorepeHTHbIE MCTOUHUKH. Y CIOBHS HAOMIOICHUS
MaKCUMyMOB M MHUHHUMYMOB B HWHTEP(PEPEHIIMOHHOM KapTHUHE OT JABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus cera. dudpakunoHHas pemérka. YciaoBue HaOMIOIEHUS TJIABHBIX MaKCUMYMOB
MPH MMaJCHIH MOHOXPOMATHUYECKOTO CBeTa Ha MU (PAKIIUOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuyeckue yCTpOHCTBA W TPAKTHUECKOE NPUMEHEHWE: OuKH, Jymna, QoToanmnapar,
MPOCKITMOHHBIA ammapaT, MHUKPOCKOII, TEJECKOI, BOJIOKOHHAs ONTHKA, MU(paKIIMOHHAS PEMIETKa,
MOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHetHOE pacpocTpaHeHUe, OTPAKEHUE U MTPEIIOMIIEHUE CBETA.
OnTuueckue npuOopsI.

ITonHoe BHyTpeHHEe oTpaxeHue. Moens cBeToBOA.

WccnenoBanue cBONCTB N300paxKeHH B TMH3AX.

Moaenu MUKpPOCKOIIA, TeIECKONa.
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Hab6monenue narepdepeHimu ceera.
Habmionenue nudpaxnuu cera.
Habmonenue aucnepcun cBera.
[losydyeHune ciekTpa ¢ IOMOIIbIO IPU3MBI.
[Tonydenue cnekTpa ¢ moMoIbio AudpakunoHHon peméTku. Habmonenue
MOJIIPU3ALIUU CBETA.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomol
N3mepenue nokasaress npesoMieHus crekia. Mcenenosanue
CBOMCTB H300pakeHu# B inH3ax. HaOmroeHre qucrnepcuu cBeTa.
Pa3nes 6. OcHOBBI crielIHAJIbLHONH TEOPUH OTHOCHUTEIBHOCTH
I'panunel TpPUMEHMMOCTH KJIACCHUeCKOM MexaHuku. [locTynaTtel crnenuanbHOW —TEOpHH
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh MOAYJISI CKOPOCTU CBETa B BAKYyME, PUHIUI OTHOCUTEIBHOCTH
OWHIITEWHA.
OTHOCHTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALLECHUE JIUHBI.
DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTUIIBI.
CBs13b Macchbl C 3HEPTUel U UMITYJIbCOM PEISATUBUCTCKOMN YaCTHUIIbl. DHEPTHUs IOKOS.
Paznen 7. KBantoBasi pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®oronsl. @opmyna Ilnanka cBsizu sHepruu (OTOHA C €ro YaCTOTOW. DHEPrust U HMITYIbC
doToHa.
OtkpeiTue u ucciuenoanue (oroddpdexra. Onbitel A.I'. CronmeroBa. 3akoHbl Gorodddexra.
VYpaBuenue DitnmreiiHa i porodddexra. «Kpacnas rpanuna» Gororddexra.
HaBimenne cBera. Omnwitel I[I.H. JleOenena.
XHWMHMYECKOE ICHCTBHE CBETA.
TexHuyeckue ycTpoWcTBa M MPAKTUYECKOE TpUMEHeHHue: (OTodneMeHT, (HOTOIATUHK,
COJTHEYHast OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®oTo3deKT Ha YCTAaHOBKE ¢ TUHKOBOU IIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTtodddexra.
Cseroano.
Conneunas Oartapes.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OnbiTel Pesepdopaa mo paccesnuto o-uactui. [lnanerapHas mozaensb
atoMma. [loctynarsl bopa. M3nyuenue u norsnouieHue GOTOHOB MPH MEPEXOJI€ aTOMa C OJHOIO YPOBHS
9HEpruu Ha Apyroi. Buasl cnekTpoB. CrieKTp ypOBHEW SHEPTUU aTOMa BOJIOPOJA.
BosiHoBBIE cBOMcTBa yacTull. BomHbl ge bpoinsa. KoprnycKynsspHO-BOIHOBOW 1yaau3M.
CrioHTaHHOE M BBIHYKJEHHOE U3ITyUCHHE.
TexHnuyeckue ycTporcTBa U MPaKTUUECKOE IPUMEHEHHE: CIEKTPAIbHBIM aHaIu3 (CIEKTPOCKON),
Ja3ep, KBAaHTOBBII KOMIIBIOTED.
Jlemoncmpayuu
Mogpens omnbita Pezepdopra.
Onpenenenve AJIMHBI BOJIHBI JIa3epa.
HaGmtonenue nuHeuaThIX CEeKTpoB u3nydenus. Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopuule pabomoi
HabmtoneHue nuHeiuaToro crnekrpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTHI, JI0Ka3bIBAIOIINE CIIOKHOCTh CTPOEHMs snapa. OTKpBITHE DPATUOAKTUBHOCTH.
OmneiTel Pezepdopaa no onpeneneHnio coctaBa paJuoakTUBHOTo n3nyyeHusi. CBoiicTBa anbda-, 6era-,
raMma-u3iydeHus. BausHue paanoakTUBHOCTH HA KUBBIE OPTaHU3MBI.
OTtkpbiTHE TIpOTOHA W HeWTpoHa. Hykionnas moxaens simpa ['eiizenOepra— MBanenko. 3apsin
sipa. MaccoBoe uncio sapa. M3oTomnsl.
Anbda-pacnaa. DIEKTPOHHBIM U TNO3UTPOHHBIM Oera-pacman. [‘amma-usnydenue. 3akoH
PaZoOaKTUBHOIO pacraja.
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DHeprus CBsA3U HYKJIOHOB B siape. SAnepubie cuibl. JedekT maccsl sapa. SAnepHbie
peakuuu. /leneHue u CUHTES s1ep.
Anepubiii peaktop. TepmosinepHbiii cuaTe3. [IpoOieMbl U TEPCIIEKTUBBI SIIEPHON SHEPIETHKHU.
DKOJIOTUYECKUE aCIEKTHI SACPHON SHEPTETUKHU.
DnemeHTapHbIe YacTULlbl. OTKPBITHE TO3UTPOHA.
MeToasl HaONIOACHUS W PETUCTPALMU DJIEMEHTApHBIX 4YacTui. DyHIaMEHTaIbHBIC
B3auMo/ieiicTBus. EquHCTBO (hr3rueckoi KapTUHBI MHpA.
TexHuueckue yCTpOMCTBA W MPAKTUUECKOE IPUMEHEHME: J03UMETp, Kamepa BubcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.
Llemoncmpayuu
Cu€TurK HOHU3UPYIOLIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (GoTorpadusim).
Pa3nen 8. DjieMeHTBHI ACTPOHOMHUM U ACTPOPU3UKH
Dransl pa3BUTUs acTpoHoMuu. [IpukitagHoe 1 MUPOBO33pEHUECKOE 3HAYCHHE ACTPOHOMHUH.
Bun 3Bé3nnoro neba. Co3pe3nus, sipkue 3BE3/IbI, IUIAHETHI, X BUIMMOE JABMxkeHue. CoHeuHas

cucrema.
Connue. ConHeunas akTMBHOCTh. McTounuk sHeprun ConHua U 3BE31. 3BE3/bI, UX OCHOBHBIE
XapaKkTepUCTUKU. JluarpaMma  «CHEKTpaJbHBIM KJIacC — CBETUMOCTb». 3BE31bl  IJIABHOU

MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JUIsl 3BE3]T TJIABHOM MOCIIEA0BATEIILHOCTH.
Bnytpennee crpoenue 38€31. CoBpeMEHHbIE NMPEACTABICHUS O MPOUCXOKIACHUU U 3BOOIMU CoHIa
Y 3BE3/1. DTaIlbl )KU3HU 3BE3]T.

Muneunsiii [1yTs — Hama [Manaktuka. [lonoxenue u asuxenue ConHua B ['anaktuke.

Tunsl ranaktuk. PagporanakTuku u kBa3zapbl. YEpHbIE ObIPHI B SIAPAX FalaKTHK.

Bcenennas. Pacumpenue Beenennoit. 3akon Xa66ma. Paz0eranue ranakTuk.
Teopus bosbmoro B3peiBa. PenukroBoe usirydeHue.

Macmitabnass  cTpykTtypa  BcenenHnoii.  MeraranakTuka.

Hepeménnsie npobieMbl aCTpOHOMUMU.

Yuenuueckue nabnooenus

HaGmronenns HEBOOPYKEHHBIM TJIa30M C UCIOJIb30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUHN s
OTpesieNieHus] TOJOXKEHUs] HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro nosymapus 1 sipkue 3BE3/IbI.

Ha6monenus B Teneckon JlyHsl, maner, Mneunoro [ytu.

O06o0maroniee NnoBTOPEeHUE

Ponb ¢u3uku U acTpPOHOMUU B SKOHOMHUYECKOH, TEXHOJIOTHYECKOH, COIMAbHON U ITUYECKOM
chepax NeATETLHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKM U aCTPOHOMHU B COBPEMEHHOW HAy4YHOU
KapTHUHE MHpa, POib (PU3NYECKON Teopur B (GOPMUPOBAHUU MPEJICTABICHUA O (DU3MUECKON KapTHHE
MHpa, MeCTO (U3UYECKON KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX E€CTECTBEHHO-HAYUYHBIX
MIPEACTABICHUI O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

N3yuyenne kypca ¢usuku Oa3zoBoro ypoBHsS B 11 Kiacce ocCyiecTBIsieTcs € Y4ETOM
COJIEpKATEIBHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaT€MaTHKU, OMOJIOTUH, XUMUH, Teorpapuu u
TEXHOJIOTHUH.

Meocnpeomemuvie nonsmusi, CBI3aHHBIE ¢ U3yUYEHUEM METOJI0OB HAYYHOTO MO3HAHUS: SBJICHHE,
Hay4yHBIH (akKT, TUMoTe3a, (U3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJeHHE, IKCIEPHUMEHT,
MOJIETUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHUH, TPUTOHOMETpHUYECKHe (QYHKIUU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPHI U UX MPOCKIUU
Ha OCH KOOpPJWHAT, CIIO)KEHHE BEKTOPOB, MPOU3BOIHBIEC DJIEMEHTAPHBIX (QYHKIUHN, TPU3HAKU TTOJ00HS
TPEYTOJIbHUKOB, OTPe/IeIICHUE TUTOIIAAH TUIOCKUX (GUryp u o0béMa Ter.

buonocus: >nekTpudeckue SBICHHUS B XKMBOW MPUPOJE, KOleOaTENbHBIE TBUKECHHS B >KMBOU
MPUPOJIE, ONITHYECKUE SIBJICHUS B ’KUBOU MPUPOJE, IEHUCTBUE pAIUAIIUN HA KUBBIE OPraHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAJNINYECKAsE CTPYKTypa TBEPJBIX TEJ, MEXaHU3MBbI
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00pa3oBaHMs KPUCTATUIMYECKON PEIIETKH, CIICKTPAIbHBIA aHAJN3.

leocpaghus: MarHUTHBIE TONIOCA 3€MJIM, 3alie)KM MAarHuUTHBIX pyd, (oTochEMKa 3eMHOM
MOBEPXHOCTH, MPECKA3aHNe 3eMIICTPSCECHUH.

Texnonozcusi: JVMHUM DBJIEKTPOIEpeady, I'€HEpaTOp MEPEMEHHOr0 TOKa, 3JEKTPOJBUTATEND,
UHAYKIIMOHHAS Tie4b, pajap, paadonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOSKIIMOHHBIN amnmnapar, BOJOKOHHAsI ONITHKA, COJTHEYHAsI OaTapes.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA NTIPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJIHEI'O OBLIET'O OBPA3OBAHMUS

OcBoenune yuebHOro npeamera «dusnka» Ha YpOBHE cpeHEro olmiero oopazoBanus (0a30BbIii
YPOBEHb) JOJKHO OOCCIEYHUTh JOCTHIKCHHE CICAYIOUIMX JIUYHOCTHBIX, METAlpPEAMETHBIX |
NPEMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYyHOCTHBIE pe3yabTaThl OCBOEHHUS YyuyeOHoro mnpenmera «®dusuka» HOIKHBI OTpaXkaTbh
FOTOBHOCTh U CIIOCOOHOCTH O0Oy4aroluxcsi PYKOBOACTBOBATHbCA C(HOPMUPOBAHHOM BHYTPEHHEH
HO3ULKEH JMYHOCTH, CUCTEMOH LIEHHOCTHBIX OpUEHTALUM, MO3UTUBHBIX BHYTPEHHHX YOEKICHUH,
COOTBETCTBYIOILIUX TPAJAULMOHHBIM IIEHHOCTSIM POCCUHMCKOIO OOIIECTBA, PACUIMPEHHUE >KM3HEHHOIO
OIbITa U ONBbITA ACATEIBHOCTH B IPOLIECCE Pealu3allid OCHOBHBIX HalpaBJIEHUH BOCIUTATEIbHOMN
JESTEIbBHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaxaanckoro BocIUTAHMS:

c(OPMHPOBAHHOCTD TPAXKTAHCKOH TIO3MIMH OOYYAIOMIErocss KaK aKTHBHOTO M OTBETCTBEHHOTO
4JleHa POCCHIICKOTO 0BIIeCTBa;

NPUHATHE TPAAMLMOHHBIX OOIIEYETOBEUECKUX TYMAHHCTHUECKHX M JIEMOKPATHUECKHX
IIEHHOCTEI;

rOTOBHOCTh BECTH COBMECTHYIO JIGSTENBHOCTh B MHTEpecax TIpakJaHCKOro oOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHNN B 06Pa30BaTEIbHON OPraHH3aINH;

YMeHHe B3aHMOJIEHCTBOBATh C COIMATBHBIMA MHCTHUTYTAMH B COOTBETCTBUM C MX (BYHKIHAMH M
Ha3HAUCHHEM;

TOTOBHOCTb K TYMaHHTAPHOH 1 BOJTOHTEPCKOM JEATETBHOCTH;

2) NaTpHOTHYECKOr0 BOCIHTAHUS:
C(OPMHPOBAHHOCTh POCCUMCKON TI'pakJaHCKOM WIEHTHYHOCTH, IaTPUOTU3MA; LIEHHOCTHOE
OTHOIIEHHE K FOCY/IapCTBEHHBIM CUMBOJIaM, TIOCTHKEHUSIM

POCCHMCKHX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE;

3) 1yXOBHO-HPABCTBEHHOTO BOCIHTAHMUS:
c(OPMUPOBAHHOCTh ~HPAaBCTBEHHOTO CO3HAHMS, OSTUYECKOIO IOBEACHMS; CIOCOOHOCTb
OLICHMBATh CUTYALUIO U IPUHUMATh OCO3HAHHBIE PELICHMUS,

OpPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YUEHOTO;
OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHHE YCTOMYUBOTO OYAYIIETo;

4) scTeTHYecKkoro BOCIMTAHUS:
ICTETUYECKOE OTHOIIEHUWE K MHpPY, BKIIOYAs OSCTETHKY HAY4YHOTO TBOPYECTBA, IPHUCYIIETO
buznueckoil Hayke;

5) TpynoBoro BocnuTanus:

MHTEpEC K Pa3InYHbIM cepaM NpodecCHOHATBHON AeATENbHOCTH, B TOM YHUCIE CBSI3aHHBIM C
¢u3MKOW W TEXHUKOH, yMEHHe COBeplIaTh OCO3HAaHHBIM BHIOOpP Oynaymed mnpodeccuun U
pean30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIE IJIaHBbI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUI0O M CamMoOOpa3oBaHWIO B 00acTh (PU3MKK Ha
NPOTSKEHUH BCEH JKU3HU;

6) 3K010rHYeCcKOT0 BOCTIHTAHMS:

c(OPMHPOBAHHOCTH IKOJIOTMUYECKON KYIbTYPbI, OCO3HAHUE IT100aJBHOTO XapaKkTepa
9KOJIOTUYECKHUX MPOOIIEM;

IUTAHUPOBAHKE U OCYIIECTBICHUE ASUCTBUI B OKPY’KaIOIIEH cpe/ie Ha OCHOBE 3HAHUS IIeNeit
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YCTOMYHMBOTO Pa3BUTHS YEJIOBEUECTBA;
Pacuupenue onbita e TEILHOCTH 3KOJIOTMYECKOM HAMPABIEHHOCTH HA OCHOBE UMEIOIITNXCSI
3HaHUU 10 (HU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHHS:

chopMHPOBaHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS
¢u3nUecKoil HayKu;

OCO3HAHWE IEHHOCTH HAYYHOW JESTeIbHOCTH, TOTOBHOCTH B IpOIeCCEe HM3YYCHUS (DUBUKH
OCYIIECTBIISATH MPOCKTHYIO U MCCIICOBATEIILCKYIO EITeIbHOCTh HHIMBUIYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI
IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUS
Ba3oBble JJornueckue aeicTBu:

CaMOCTOSITENILHO (POPMYITUPOBATEH U AKTyaIH3UPOBATH IPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTpEeAEIATh NN JCSITeNbHOCTH, 33[aBaTh MapaMeTpbl U KPUTEPHUH HUX JOCTHXKEHUS; BBISBISATH

3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pACCMATPUBACMBIX (PH3UIECKIX
SBIICHUSX;

pa3pabarhiBaTh IUTAH PEHICHHS MPOOJIEMBI ¢ YYETOM aHaIM3a WMEIOIUXCS MaTepUATBHBIX U
HEMaTepUaIbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTHBBI B JISATCIILHOCTh, OIICHUBATH COOTBETCTBHE PE3YJHTATOB IICIISIM, OIICHUBATH
PHUCKU TIOCTIEACTBUIA NEATENbHOCTH;

KOOPJIWHUPOBATh W  BBIIOJNHATH pabOTy B  YCIOBUSAX PEAbHOTO, BUPTYAIBHOTO U
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HCHHBIX TIPOOJIEM.
ba3oBble nccienoBareibckue 1eiCTBUS:

BJIQJICTh HAYYHOW TEPMHUHOJIOTUEH, KITFOUEBBIMY IMOHATUSMHU U METOAAMH (DU3UYCCKON HAYKH;

BJIa/IETh HaBBIKAMHU Y4e€OHO-UCCIIEIOBATENLCKON U MTPOEKTHOM 1eATeIbHOCTH B 00JIaCTH (PU3UKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIIEHOMY MOWCKY METOIOB PEIICHUsS 33a1a4 (PU3UIeCKOro
coJlepKaHusl, MPUMEHEHUIO Pa3IMYHBIX METOJOB MTO3HAHUS;

BIIQJICTh BUJAMH JISATSIBHOCTH 110 TIOJIYYCHHIO HOBOTO 3HAHWS, €ro HWHTEpIpeTaluHy,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX Y4E€OHBIX CUTYaIllUsSX, B TOM YHUCIE MPH CO3JIaHUU
y4eOHBIX MPOEKTOB B 00J1acTU (PU3UKH;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalIM3UPOBaTh 3a/a4y, BBIIBUTATh TUTIOTE3Y €€
pelIeHHs, HaXOJUTh apTyYMEHTHI I JTOKA3aTeIbCTBA CBOMX YTBEPXKICHHH, 3a/1aBaTh MapameTphl U
KPUTEPUU PELICHHUS;

aHATM3WPOBATH TIOJyYSHHBIC B XOJI€ PEIICHUS 3a/1a4d PE3yJIbTaThl, KPUTHYCCKH OIEHUBATH X
JIOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTh W (HOPMYJIIHPOBATh COOCTBEHHBIC 3aJa4d B OOPa30BATEIBHOW JCSITEIHLHOCTH, B TOM
YHClie TPU U3YYCHUU (DU3HKY;

JaBaTh OIEHKY HOBBIM CHTYAI[UsM, OIIECHUBAThH MPHOOPETEHHBIHN OIBIT;

YMETb MEePEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUYECKYIO 00JIACTh KUZHEICITENbHOCTH;

YMETh HHTETPHUPOBATH 3HAHWS W3 PA3HBIX IMPEAMETHBIX OOJIACTEH; BBIIBUTATH HOBBIC HJICH,

npeaaraTb OpUTHHAIbHBIC MOAXOABl M PEIICHHUS; CTABUTh MPOOJIEMBI U 33Ja4l, JIOMYyCKAIOIIHe

aIbTePHATHBHBIC PEIICHUS.
Pabora ¢ nndopmanmeii:

BJIQJICTh HABBIKAMU TOJIYICHUS HHPOpMAIHK PU3NIECKOTO COACPKAHUS M3 UCTOUYHUKOB PAa3HBIX
TUTIOB, CaMOCTOSITENILHO OCYIIECTBIATh TIOWUCK, AaHallM3, CHCTEMAaTHU3allUI0 W HHTEPHPETAIUIO
UHGOPMAITUN PA3JIMIHBIX BHJIOB U OPM MPEIACTABICHUS;

OILICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

WCIIOJIb30BaTh CPEJICTBA WH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX TEXHOJOTHH B pEIICHHH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U OpPraHU3alMOHHBIX 3a7ad C CcOOJIoJeHHeM TpeOOBaHHIA
SPrOHOMHUKH, TEXHHKH 0€30MaCHOCTH, THTUEHBI, PeCypCcOoCOepPEeIKEeHNUs, TPABOBBIX U ITHYCCKHX HOPM,
HOpM MH(GOPMAITMOHHOHN 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COJCPIKAHUS B PA3NTMUHBIX (hopMarax ¢ y4éTOM Ha3HAYCHHUS
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uHbOpMallMl U 1IeJIEBOM  ayIUTOpUU, BBHIOMpas ONTUMAIbHYIO (GOpMy NpPEICTaBICHUS U
BU3YaIM3aL1H.
KomMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIISATH OOILICHHE HAa ypOoKax (PM3UKH U BO BHE-YPOUHOW JESITEIBHOCTH, Paclo3HaBaTh

MPEANOCHUIKY KOH(MIMKTHBIX CUTYAIlUH U CMSATYaTh KOH(MIMKTHL, pa3BEPHYTO U JIOTHYHO U3JaraTh

CBOIO TOYKY 3PEHUS C UCIOIb30BAHUEM SI3IKOBBIX
CPENCTB;

MOHMMATh M WCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW M MHIUBUAYaJbHOW PabOTHI; BHIOMpATH

TEMaTUKY 1 METOJIbl COBMECTHBIX JACUCTBUI C yI4ETOM OOLINX HHTEPECOB,

Y BO3MOKHOCTEW Ka)KJJOTO WIEHA KOJIJIEKTUBA;

MIPUHUMATH 1IEJIM COBMECTHOM JEATENbHOCTH, OPraHU30BbIBATh U KOOPIUHUPOBATH IEUCTBUS 10
€€ NOCTHKECHMIO: COCTAaBIATH IUIAH JEHUCTBHM, pacHpenciATh POiad ¢ y4€TOM MHEHMM y4aCTHUKOB,
00CyXJaTh pe3ybTaTbl COBMECTHOM paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa M KaXJOTO YYaCTHHKA KOMAaHIbl B OOLIMI pe3yibTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IPOEKTHI, OLEHUBAaTh HJAEU C TO3UIUH HOBU3HBI, OPUTHMHAIBHOCTH,
MPaKTUYECKOW 3HAYUMOCTH;

OCYILIECTBIIATh MO3UTUBHOE CTPATETHYECKOE MOBEACHUE B PA3IMYHBIX CUTYaLMSIX, HMPOSBIATH
TBOPYECTBO U BOOOPaKEHUE, ObITh NHUITUATUBHBIM.

PeryasiTuBHbIe yHUBepcaibHbIe y4eOHbIe 1eiicTBHUSA
Camoopranuszanmsi:

CaMOCTOSITENIHO ~OCYIIECTBIIATh TIO3HABATEIBHYIO JESATEIBHOCT B o0MacTu (Gus3uku u
ACTPOHOMUH, BBISIBISTH IPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBJISATh IUIAH pELIEHUS pacyETHBIX M KAuyeCTBEHHBIX 3ajady, IIJIaH
BBITMIOJTHEHUSI IPAKTUUYECKOI pabOoThI ¢ y4ETOM MUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH U
MPEAIIOYTEHU;

J1aBaTh OLEHKY HOBBIM CUTYalLIUsIM;

paciupsaTh paMKHM y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NPEANIOYTEHUN;

JieNlaTh OCO3HaHHBIM BBIOOP, apryMeHTUpPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
pelieHue;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (P OPMHUPOBAHUIO U TPOSBICHUIO IPYAULUU B 00JacTH (U3MUKH, MOCTOSHHO
HOBBIIIATH CBOIM 00pa30BaTeIbHbIN U KyJIbTYPHBII YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJICKT:

JaBaThb OLIEHKY HOBBIM CHTYyallMsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISIM;

BJIaJIeTh HAaBbIKAMM I03HABATENbHON peduieKCHH KaK OCO3HAHMs COBEPIIAEMbIX IEHCTBUH U
MBICITUTENIbHBIX TPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;

UCIOJIb30BaTh MPUEMBI pedIIeKCHUH TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO pEIICHUS;

YMETh OLEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHMS 10 UX CHUKEHUIO; IPUHUMATD

MOTUBBI M apryMEHTHl JPYTUX IMpPU aHAJIU3E DPE3yJbTAaTOB JEATEIbHOCTH; NMPUHUMAThH ceOs,

MTOHMMas CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI U apTyMEHTHI IPYIUX [IPU aHAJIU3€ PE3YIbTATOB JEATEIILHOCTH; IPU3HABATH

CBOE MMPaBo U MPABO APYTUX Ha OMIMOKHU.

B mpomecce AOCTHXKEHHSI JTMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTpaMMbl MO (HU3UKE AT
YPOBHSI CpEeAHEro o0mero oOpa3oBaHUs Yy OOydYarOIIMXCS COBEPIICHCTBYETCS ASMOIMOHATBHBIN
MHTEJUIEKT, MPEAINoaralouifii chopMIUpOBaHHOCTb:

CaMOCO3HaHUS, BKIIIOYAIONIETO CIOCOOHOCTh IMOHUMAaTh CBOE HMOILMOHAIBHOE COCTOSHUE,
BUJICTh HANpaBJIEHUS PAa3BUTHUS COOCTBEHHOMN 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpPEryJIMPOBaHMsI, BKIIOYAIOIIET0 CAMOKOHTPOJb, YMEHHWE NMPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEACHHE, CIOCOOHOCTH aJaNTHPOBATHCS K HSMOLMOHAIBHBIM H3MEHEHHSM U TPOSBIATH
TMOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIIENH CTPEMIIEHUE K TIOCTH)KEHUIO LIEJH U yCIIeXy, ONTHUMH3M,
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WHUIIUaTUBHOCTb, YMCHHC HeﬁCTBOBaTB, HCXoasa u3 CBOUX BOSMO)I(HOCTGI;'I;
OMIIaTHUH, BKJIIOYAIOIIEH CIIOCOOHOCTh  ITOHUMATh OMOIHUOHAJIIBHOC COCTOSIHUC OPYIUX,
YUYUTBIBATE €I'0 ITPHU OCYIICCTBICHUN 06H_IeHI/IH, CIIOCOOHOCTE K COYYBCTBHIO U COIICPCIKNBAHUIO,
COMaJIbHBIX HAaBBIKOB, BKIIOYAarOIINX CIIOCOOHOCTH BBICTpanBaTb OTHOLICHHUA C JPpYTHMU
JIFOAbMU, 336OTI/ITBC${, IPOABJIATH HHTCPECC U pa3pClIaTh KOH(i)J'H/IKTBI.

MNPEIMETHBIE PE3YJIBTATHBI

K konmy oOyuenus B 10 kJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JIEMOHCTPHPOBATH HA MPUMEPAX POJIb U MECTO (pU3UKH B (HOPMHUPOBAHUH COBPEMEHHON HAYYHOMN
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHMKH M TEXHOJIOTUH, B MPAKTUUYECKOM NeATEeIbHOCTH
JIIOJICH

YUUTHIBaTh TPAHUIIbl MPUMEHEHUS] HM3YyYEHHBIX (U3UYECKUX MOJENel: MaTepuajbHas TOYKa,
MHEpIUalIbHasl cUcTeMa OTcuéra, adCOIIOTHO TBEPOE TENO, UJI€aTbHBIN ra3, MOJEIH CTPOCHHUS Ta30B,
KUAKOCTEH U TBEPBIX TEJ, TOUSUHBIN ANEKTPUUECKUIN 3apsij TP pelieHnd (PU3HUECKUX 3a1au;

pacrno3HaBaTh GU3NYECKUE SABICHUS (TIPOIECCHI) M OOBSICHATh UX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJICKYJISIPHO-KUHETHUECKON TEOPUU CTPOCHHs BEIIECTBA U DSJICKTPOJMHAMHUKHU: PaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE ABMKEHUE, CBOOOJIHOE IMaJIEHHUE TEeJ, ABHKEHUE MO OKPYXKHOCTH,
WHEpLHUA, B3auMo/ieiicTBue e, 1uddy3us, OpoyHOBCKOE ABIKEHUE, CTPOCHHE KUAKOCTEH U TBEPABIX
TeJ, U3MEHEeHHe o0BhEMa TeN TpU HarpeBaHUU (OXJIAXKICHHWH), TEIJIOBOE PAaBHOBECHE, HCIIAPEHUE,
KOHJCHCAlUA, IUJIABJICHHE, KPUCTAJUIM3AllKs, KUMIEHUE, BIAXKHOCTh BO3[yXa, MOBBILIICHHE IABJICHUS
raza IMpu €ro HarpeBaHUM B 3aKPBHITOM COCY/E, CBSI3b MEXKIY IapaMeTpaMu COCTOSHHS Tra3a B
U30MpOoIECccax, EKTPU3AIUS Tell, B3aUMO/ICHCTBUE 3aPs/I0B;

OMHCHIBATh MEXAHUYECKOE JBM)KCHHE, MCTOJb3YysS (PU3MUECKHE BEIMYHMHBI: KOOpJAWHATA, MYTh,
nepeMenieHne, CKOpoCThb, YCKOpPEHHE, Macca Tela, CUila, UMIYJIbC Tela, KUHETHYecKas JHEprus,
NOTCHIIMATIbHAS JHEPIHsi, MeXaHuW4eckas padoTa, MeEXaHWYEeCKas MOIINHOCTh, TPH OMHCAHUHU
MPaBUJIBHO TPAKTOBAaTh (DM3MUECKUU CMBICT HCIOJB3YEMBIX BEJIMYUH, UX 0003HAYEHUS M €IUHHIIbI,
HAXOJUTh (POPMYITBI, CBA3BIBAIONINE TAHHYIO (PH3UYCCKYIO BETUYNHY C IPYTUMH BEIIMIMHAMH,

OIKCHIBATh U3YYEHHBIC TEIJIOBBbIE CBOICTBA TeNl U TEIUJIOBBIE SIBICHUS, HCIONb3ySd (PU3NUECKUE
BEJIMYMHBI: JIaBJIEHWE Ta3a, TeMIlepaTypa, CPeaHssT KMHETHYECKass YPHEPTUsl XaOTHUUECKOTO JBUKEHUS
MOJIEKYJI, CPEIHEKBaJpaTU4YHasi CKOPOCTb MOJEKYJ, KOJWYECTBO TEIUIOThI, BHYTPEHHSS SHEprus,
pabora raza, Ko3pPUIIUEHT TOJIE3HOTO NEUCTBHS TEIUIOBOTO ABUTATEINS; MPU OMUCAHUU TPABUIHHO
TPaKTOBaTh (PU3UYECKUN CMBICT HCIOJIb3YeMbIX BEIWYHH, UX OOO3HAYEHHUs U €IUHUIIbI, HAXOIUTh
(b opMyJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUUHY C IPYTUMU BETUUNHAM;

OMUCHIBaTh M3YUEHHBIE DSJIEKTPUUECKHE CBOWCTBA BEIIECTBA W DJIEKTPUYECKUE SIBICHUS
(mpouecchbl), HCMONb3Ysl (PU3MUECKHE BEIMUYUHBL: AJIEKTPUUYECKUN 3apsl, 3JIEKTPUUYECKOE IoJe,
HaIpsOKEHHOCTh MOJIsI, NOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB; MPU OMHMCAHUM NPABUIBHO TPAKTOBATh
(GU3UYECKUN CMBICT HCIIOB3YEMBIX BEIMYMH, MX OOO3HAYEHUS W EAMHUIILI, YKa3bIBaTh (HOPMYJIBI,
CBSI3BIBAIOIIME TAHHYIO (DU3HUECKYIO BEIMUUHY C APYTUMHU BEIHUYNHAMU;

AQHATM3UPOBATh (PU3MUECKHE TIPOIECChl M SBJICHHS, HCIONB3Ys (PU3NUECKHe 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tsarorenus, I, II u III 3akonsl HproTOHA, 3aK0H coxpaHeHUs
MEXaHUYECKON HHEPruu, 3aKOH COXPAHEHUS HMIYJIbCa, MPUHIMUII CYNEPHO3UIUN CUJI, TPUHIIMIT
paBHONpaBUsl HMHEPLUHMAIBHBIX CHUCTEM OTCYETA, MOJIEKYJISPHO-KUHETUYECKYI0 TEOPHUIO CTPOEHUS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBSA3h CPEIHEH KMHETUUECKOW IHEPTUU TETUIOBOTO JABUKEHUS MOJIEKYT C
a0COIOTHOW TEMIEepaTypoil, MepBbl 3aKOH TEPMOAMHAMHKH, 3aKOH COXPAHEHHS JJIEKTPHUUECKOTO
3apsina, 3akoH KyroHa, mpu 3TOM pa3iandarh CIOBECHYIO (OPMYITHPOBKY 3aKOHA, €T0 MAaTEMaTHIECKOE
BBIpXEHHE U YCIOBUS (TPAHUIIBI, 00JIACTH ) IPUMEHHUMOCTH;

OOBSCHITH OCHOBHBIE TMPUHIMIBI JCUCTBUS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO UCIIOIB30BAHUS B IOBCEAHEBHON KHU3HU;

BBITIOJIHATh OKCIEPUMEHTHI 110 HCCICIOBAaHUIO (U3MYECKUX SBICHUM U TIPOIECCOB C
UCTIOJIb30BAaHUEM TPSMBIX, 1 KOCBEHHBIX U3MEPEHHU, TpU 3TOM (HOPMYIHUPOBATh MpoOIeMy/3anady u
TUTIOTE3y Yy4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAHOBKY U3 TIPEIJIOKEHHOTO O0OpyHAOBaHMS,
MIPOBOJIUTH OIBIT U (DOPMYIUPOBATH BHIBOJIBL;
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OCYILIECTBIIATh NPSMbIE M KOCBEHHbIE M3MEPEeHUs (PU3MUECKUX BEIMYWH, MPU 3TOM BbIOUPAThH
ONTUMANBHBIA CIOCO0 M3MEPEHUs W WCIOJIb30BaTh H3BECTHHIE METOJbI OILIEHKH MOTPEIIHOCTEH
W3MEPEHHUI;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXIY (PU3MUECKUMH BEIMYMHAMU C HCIIOJIB30BAHUEM MPIMBIX
U3MEpPEHUIl, MpU 3TOM KOHCTPYMpPOBATh YCTAHOBKY, (UKCUPOBATH pPE3yJabTaTbhl MOJYyUYEHHOM
3aBUCHUMOCTH (DPM3MUYECKUX BEIMYUH B BUJIEC TAONWI W TrpaduKOB, JEIaTh BBIBOABI MO pPE3yJIbTaTaM
UCCJIEJIOBAHUS,

coOoaTh MpaBuiia 0€30MacHOro TPyZAa MPU MPOBEACHUU MCCIEAOBAHUHA B paMKax y4eOHOTo
JKCIIEPUMEHTa, Y4eOHO-HCCIEA0BATEIbCKOM U TMPOEKTHOW JAESITENbHOCTH C HCIHOJB30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U TaOOpaTOPHOTO 000PYAOBAHUS;

pemats pacuéTHbIC 3aJlayd C SBHO 3aJaHHOW (DU3MUECKON MOJIeNbl0, MCIONb3ysd (pusmueckue
3aKOHBI U PUHIIMIIBL, HA OCHOBE aHAaJIM3a yCJIOBUS 33[a4i BEIOMPATh (PH3HUECKYIO MOJEIb, BBIICIATh
busnyeckue BeNIUYUHBI U (QOpPMYJbl, HEOOXOAMMBIE Uil €€ pEelIeHUs, MPOBOAUTH pacd€Thl U
OLIGHUBATh PEATbHOCTH MOJIyY€HHOTO 3HAYEeHUS (PU3HUUECKON BEITMYMHEI;

peliaTh KauyeCTBEHHbIE 3aJaud: BBICTPAMBaTh JIOTMYECKH HEMPOTHUBOPEUMBYIO IIEMOYKY
paccyXIeHHid ¢ ONOpOr Ha 3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PH3UUECKUE SBIICHHS,

UCIOJIb30BaTh MPHU PEHICHUH Y4eOHBIX 3a7jau COBPEMEHHbIE HH(DPOPMAIIMOHHBIE TEXHOJIOTUH IS
IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALUU M MPEACTABICHUS Y4EeOHOW W Hay4HO-TIONYJISpHOU
uH(pOpMallMK, MOJYYCHHON W3 Pa3IMYHBIX MCTOYHUKOB, KPUTHUYECKU AHAIU3UPOBATH MOIY4aEMYIO
UHPOPMALIHUIO;

MIPUBOJIUTH IPUMEPHI BKIIaJ]a POCCUMCKUX U 3apyO0eXHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHE MPOLIECCOB OKPYKAIOILEr0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKHE 3HAaHUA MO (PU3MKE B MOBCEIHEBHOW KU3HHM AJs OOecreyeHUs
0e30MacHOCTH IpU OOpalleHUuH ¢ NpuOOpaMu U TEXHUYECKHMMM YCTPOWCTBAaMH, U COXPaHEHUs
3JI0pOBbS U COONIOACHUS HOPM IKOJIOTMYECKOTO MOBEJCHHS B OKPY>KaIOIEH Cpefie;

paboTaTe B TpyIIE C BBIIOJHEHWEM PA3IMYHBIX COIHAIBHBIX POJICH, IUIAHUPOBATh paboTy
TPYNIbI, PallMOHATBHO pacHpeeNaTh 00s3aHHOCTU U TUIAHUPOBAThH JIESATEIILHOCTh B HECTAHAAPTHBIX
CUTyallusiX, aJeKBaTHO OLIEHMBAaTh BKJIAQJ KaXJIOr0 U3 YYAaCTHUKOB TIpPYHIbl B pELICHUE
paccMaTpuBaeMoid POOIEMBI.

K konny oOyuenuss B 11 kjacce mpenMeTHble pe3yiabTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHHI:

JEMOHCTPHUPOBATh Ha MIPUMEPAX poJib U MECTO (PU3MKHU B (POPMUPOBAHUM COBPEMEHHOIN HayYHOMN
KapTUHBI MUpa, B Pa3BUTUHU COBPEMEHHOM TEXHUKU U TEXHOJIOTHH, B MPAKTUYECKOM IEATEIBHOCTU
JOJIe!, TIEITOCTHOCTh U €IMHCTBO (PU3UUECKON KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI IPUMEHEHUS U3YUYCHHBIX (PU3MYECKUX MOJIENeH: TOUSUHBIH SIEKTPUUECKUN
3aps], Jy4 CBETa, TOUCUHbI MCTOUYHUK CBETA, siIEpHasi MOJENIb aTOMa, HYKJIOHHAsl MOJ/I€JIb aTOMHOT'O
A1pa MpH perieHny GU3NUeCcKux 3a1ad;

pacrio3HaBaTh (U3UYECKHE SABJICHHUS (TPOIECChI) U OOBSICHATH HMX Ha OCHOBE 3aKOHOB
JNEKTPOANHAMUKN M KBAHTOBOW (U3UKU: DIEKTPUUECKas MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JCHCTBUS TOKA, B3aMMOJICUCTBHE MAarHUTOB, DJIEKTPOMArHUTHAs WHIYKIIHS,
JIEMCTBUE MAarHUTHOTO TMOJISI HAa TMPOBOAHMK C TOKOM M JIBIDXKYLIMICS 3apsiji, 3JIEKTPOMAarHUTHBIE
KojeOaHusi U BOJIHBL, TPSMOJIMHEHHOE paclpoOCTPAHEHHWE CBETa, OTPAKEHUE, IPEIOMIICHUE,
uHTepdepeHIms, AUPPaKIus U MONIpU3aLUs CBETa, AUCIEPCHs cBeTa, (hoTodnekTpuueckuit 3hpdext
(potorddexT), cBeTOBOE MaBlieHWE, BO3HUKHOBEHHE JMHEHYATOrO0 CIIEKTpa aToMa BOAOPOJA,
€CTECTBEHHAsI U1 UICKYCCTBEHHAsl PaJIOAKTUBHOCTE;

OMKCHIBATh HW3YYEHHbIE CBOMCTBa BellecTBa (DJIEKTPUYECKUE, MArHUTHbBIE, ONTHYECKHE,
ANEKTPUUYECKYIO TMPOBOAMMOCTh PA3IUYHBIX CpeA) M DIIEKTPOMATHUTHBIC SBIIEHUS (IIPOLIECCHI),
UCHIONB3YS (PU3MYECKHe BEIMYMHBI: IEKTPUUYECKUN 3apsll, cujia TOKa, AJIEKTPUUYECKOe HarpsKeHHe,
ANEKTPUUYECKOE COMPOTUBICHHUE, PA3HOCTh IMOTEHIIMANIOB, SJEKTPOJABMXKYIIAs cuia, padoTa TOKa,
WHIYKIIMSA MarHUTHOTO TMOJjs, cuia Awmrmepa, cuia JIopeHrla, WHIYKTUBHOCTb KATYIIKH, YHEPTHUS
ANEKTPUYECKOTO U MAarHUTHOTO TOJICH, MEePUOJl U 4YacToTa KoliebaHWii B KojeOaTenhbHOM KOHTYpE,
3aps M CHJla TOKa B IIpollecce TapMOHMYECKHUX JJIEKTPOMAarHUTHBIX KoJiebaHud, (OKycHOe
paccTosiHiE M ONTHUYECKas CUJia JIMH3bI, IPU OMHMCAHUU MPABUIBHO TPAKTOBATh (PU3UUYECKHI CMBICI
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UCIOJIb3YEMBIX BEJIMYMH, UX 0003HAYEHMs U €IMHULIbI, YKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOIINE JaHHYIO
(GU3UYECKYIO BEIMYUHY C IPYTUMU BEIIMUYUHAMU;

OINMCHIBATh M3yYEHHbIE KBAHTOBBIC SIBJICHUS U MPOIECCHI, UCIOIb3Ys (PU3NYECKUE BEITUYHHBIL:
CKOpPOCTh 3JIEKTPOMArHWTHBIX BOJH, JUIMHA BOJHBI W YacTOTa CBETA, SHEPTHsl M MMITYJIbC (OTOHA,
nepuoj, TMojypacmajga, JHEeprust CBS3U AaTOMHBIX sI€p, MNPU OMNHCAHUM MPABUIBHO TPAKTOBATH
(¢U3UUeCKU CMBICI HCIOIB3YEMbIX BEJIHYMH, MX O0003HAUCHHUS W €AMHUIIBI, YKa3bIBaTh (HOPMYIIBL,
CBS3BIBAIOIIME JaHHYI0 (U3UYECKYIO0 BEIMYMHY C JPYTMMU BEJIIMYMHAMH, BBIYUCIATH 3HAUYCHUE
(bU3HYECKON BETUMIMHBL;

aHAJIM3UPOBaTh (DU3MUECKHE TPOLECCHl U SBIEHUS, HUCHONB3YyS (U3MUECKHE 3aKOHBl H
OPUHIUNBL: 3aKOH OMa, 3aKOHBI MOCIIEI0BATEIBbHOIO U MAPAIICTIFHOTO COCIUHEHUS MPOBOJHHUKOB,
3akoH  JIxoyns—JleHna, 3akoH  SJEKTPOMAarHUTHOM  MHAYKUMH, 3aKOH  MPSMOJIUHEIHOIO
pactpocTpaHEHHsI CBETa, 3aKOHBl OTPAKEHUS CBETA, 3aKOHBI TPEIOMIICHHS CBETa, YpaBHEHHE
Oiinmreiina s porosddexrta, 3aKOH COXpaHEHHs] YHEPIHH, 3aKOH COXPAHEHHUS HMITYJbCa, 3aKOH
COXpaHEHHsI JICKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHHsT MAacCOBOTO YMCIIA, MOCTynaTel bopa, 3akoH
paZMOaKTUBHOIO paclaja, MpUd JTOM pa3iuyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHHUMOCTH;

OTIpEe/ETATh HANpPaBIEHUE BEKTOpAa MHAYKLIHUHM MAarHUTHOTO TOJS MPOBOJHHUKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHua;

CTPOUTH U OMHUCHIBATh N300pakeHUE, CO3/1aBaeMOe IIIOCKUM 3€PKaioM, TOHKOH JINH30M;

BBITIOJIHATh OKCIEPUMEHTHI 10 HCCIEJOBAHUIO (DU3WYECKHX SBICHWH M TPOLECCOB C
UCIOJIb30BaHUEM MPSAMBIX, 1 KOCBEHHBIX U3MEPEHHI: MpU 3ToM (popmynupoBaTh npobiaemy/3anady u
TUTIOTE3y Yy4eOHOTO OKCIEPUMEHTa, COOUpaTh YCTAaHOBKY U3 MPEMJIOKEHHOTO O0OpYIOBaHUA,
MPOBOAMTD OMBIT U OPMYIUPOBATEH BHIBOIBI,

OCYIIECTBIISITh MPSIMBbIE M KOCBEHHBIE M3MEPEHHs (M3NYECKHX BEJIWYHH, MPU 3TOM BHIOMPATH
ONTUMAJBHBIA CIMOCO0 HM3MEPEeHHS M UCIHOIb30BaTh H3BECTHBIE METOJIbI OLIEHKH MOTPelIHOCTen
U3MEPEHHU;

UCCIIEIOBATh 3aBUCUMOCTU (DU3HUECKUX BEIMYUH C HCIOJIB30BAHUEM IMPSMBIX U3MEPEHUI: MPH
3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH PE3YJIbTAThI MOIYYEHHOW 3aBUCUMOCTH (DU3NIECKUX
BEJIMYMH B BUJIE TaOnuIl U TpaduKOB, AeNaTh BBIBOBI IO PE3yIbTaTaM UCCIEAOBAHUS;

coOoIaTh MpaBmiia 0€30MacHOTO TPYAA MPH MPOBEACHUHM UCCIEIOBAaHUNA B paMKax y4eOHOTO
JKCHEPUMEHTa, Y4eOHO-MCCIEeOBATENbCKON W TMPOEKTHOW JIEeATENIbHOCTH C HCHOJIb30BaHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBaHMS;

pemaTh pacu€THbIE 3a/laud C SIBHO 3aJ]aHHOM (pU3MuUecKol MOJENbIo, MCIONb3Ys (U3NUecKue
3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a7adil BEIOMpPATh (PU3NIECKYIO MOJIENb, BBIICIST
¢u3nyeckue BeTUYMHBI M (OpMyJbl, HEOOXOOUMbIE Ui €€ pEeLIeHHs, MPOBOAUTH pacuérTbl U
OILIEHUBATh PEATTLHOCTH MOTyYEHHOTO 3HAYCHUS (PH3UUECKON BETMUNHEI;

pelaTth KayeCTBEHHbIE 3aJauyd: BBICTpAaMBaTh JIOTUYECKH HEMPOTHUBOPEUYMBYIO IIEMOYKY
pacCyXJIeHHI ¢ OMOpoi Ha U3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUYECKUE SIBIICHHUS;

UCIOJIb30BATh MPH PELICHUH Y4eOHBIX 3a/la4 COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH IS
MIOWCKA, CTPYKTYPUPOBAHHsS, WHTEPHPETAIMMA W TPEACTABICHUS Y4eOHOH M HAayYHO-TIOMYISIPHON
uH(pOpMaIIMH, MOJYYCHHON M3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH aHATM3UPOBATH MOIYyYaeMYIO
uH(pOpMalLIHIO;

OOBSICHATh TPHUHIMIIB JEHCTBUS MAalIMH, MPUOOPOB M TEXHUUYECKUX YCTPOWCTB, pazmUvaTh
YCITIOBHS UX O€30IIaCHOTO MCIIOJIb30BAHMSI B TOBCETHEBHOM JKU3HU;

MIPUBOJIUTH IPUMEPHI BKJIAJIa POCCHICKUX U 3apYyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKHU, B
00BSICHEHHUE TPOIECCOB OKPYIKAIOIIECTO MHUPA, B PAa3BUTHE TEXHUKU M TEXHOJIOTHH;

UCMOJIb30BAaTh TEOPETUYECKUE 3HAHUSA MO (U3MKE B MOBCEAHEBHOM >KM3HM Uil OOecredeHus
0€30MaCHOCTH TIpH OOpAaIIeHWH C NPUOOpaMH W TEXHWYECKHMMH YCTPOWCTBAMHM, JUII COXPAaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKarollei cpejie;

paboTaTe B TpyIIe C BBITOJHEHHEM DPA3JUYHBIX COIUAIBHBIX POJICH, IIIaHUPOBaTh pPabOTy
TPYMIBI, PAllOHATBHO pacHpeeNiaTh 0053aHHOCTH M TUITAHUPOBAThH JIEATEIBHOCTh B HECTAHIAPTHBIX
CUTyallusX, aJeKBaTHO OIIGHWBATh BKJAM KaXJOTO W3 YYaCTHUKOB TPYNIBl B pEHICHHUE
paccMaTpuBaeMoi MpoOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HanmenoBanue
Ne KoanuecTBO I OcHOBHBIE BUIbBI A€ATEJILHOCTH JNeKTPOHHEIE (HAPPORLIE)
Pa3eioB U TeEM porpamMMHoe Coiepaxanue oOpa3oBaTeibHbIE pecypchbl
n/n YyacosB o0y4Jarouuxcs
y4eO0HOro nmpeaMera
Paznen 1. ®u3uka U MeTOAbI HAYYHOT0 MO3HAHUSA

Hroro 5 2 ®usuka — Hayka o mnpupojne. Hayunsie N3yuenue HAyYHBIX (IMOUPUUECKUX U BuGnnoreka LIOK

o METO/IbI ITO3HAHUS OKPYKaIOWIIEro Mupa. TEOPETUUYECKUX) METOJOB TIO3HAHUS https://m.edsoo.ru/7f41bf72

pasaen Ponp okcmepuMeHTa U TEOpUH B OKPY>KaIOLLIEro Mupa.

y mponecce O3HaHMUA IpHPOIBL. OO6cyxaeHue TpaHul] MPUMEHUMOCTH
OKCIIEpUMEHT B (HU3HKE. (hM3UYECKUX 3aKOHOB M TCOPHIA.
MonenupoBanre QU3NIECKUX SIBICHUN U PaGota B Ipymme MO MOXFOTOBKE
MPOLIECCOB. Hayunslie TUIIOTE3BL. 34 .
dusnyecKue 3aKOHbI U TEOPHU. | paHuIIbl KOPOTKHX COOOIICHHH O PO 1 MecTe
MPUMEHUMOCTH  (PU3NIECKUX 3aKOHOB. (U3MKM B HayKe W B NPAKTUYCCKOU
IIpuHIKTT COOTBETCTBHUS. JEATENBLHOCTH JIFOJIEH.
Posib u MecTo usuku B HopMUpPOBaHUU HemMoHcTpanus aHAJIOTOBBIX u
COBPEMEHHOM HAay4HOI KapTUHBI MHpa, B LHPOBBIX H3MCEPHUTEIBHBIX
NPAKTHYECKO IESTETbHOCTH JTHoJIE prOOPOB, KOMITEIOTEPHBIX JATYHKOB.

OcBoeHre OCHOBHBIX IPUEMOB pabOTHI
¢ 1udporoii 1abopaTtopueii o husznke
Wroro no pazneny 2
Pazpnen 2. Mexanuka

21 KunemaTuka 5 Mexanuueckoe JBUYKEHUE. [IpoBenenue SKCIIEPUMEHTA! H3y4yeHue Bu6nuoreka [{OK
OTHOCUTENBHOCTh MEXaHUYECKOTrO HEPAaBHOMEPHOTO  JIBIDKEHUS C  IEJbIO https://m.edso0.ru/7f41bf7,
newkeHus. Cucrema otcuéra. TpaekTopusi. onpeaesneHus MTHOBEHHOU CKOpOCTH; 2
[Tepemelnenne, CKOPOCThb (cpemHsAs | mcclenoBaHHME COOTHONIEGHHS MEXTY MyTsAMH, |
CKOPOCTb, ~MTHOBEHHas CKOPOCTb) M NPOMIEHHBIMU TEJIOM 3a MOCIEAOBATEIbHBIC
YCKOPCHHE  MaTepHallbHOM  TOYKH, HX paBHbIE MIPOMEKYTKA BPEMEHU npu
NpoeKIHn Ha OCH CUCTEMBI KOOpPIHUHAT. PaBHOYCKOPEHHOM JIBUKEHUM C HaudaJlbHOU
CroxkeHue TMepeMenmeHuii ©  CIIOKCHHE CKOPOCTBIO, ~ DABHOH  HYII;  H3ydCHHE

CKOPOCTEH.

PaBHOMEpHOE u paBHOYCKOPEHHOE

ABWXXCHUS MIapUKa B BS3KOH KHUAKOCTH,
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HpﬂMOJ’IHHCfIHOG JABHIXXCHHUC.

I'pacdukn 3aBUCHMOCTH KOOpAMHAT,
CKOpOCTH, YCKOpEHUS, nyTH u
MEpEeMEIeHUsT MaTepHalbHOH TOYKH OT
BPEMEHHU.

CobonHoe najieHue. Yckopenune

CBOOOJHOTO MajJCHUsI.

KpuBonuneitnoe naBwxkeHue. JIBuxkeHue
MaTepUanbHON TOYKM IO OKPYKHOCTH C
IOCTOSHHOH 10 MOIYJIIO  CKOPOCTBIO.
VYrnoBast CKOpOCTb, JIMHEHHAs CKOPOCTb.
[epuon u wactora obpaieHusl.
LleHTpOCTpEMHUTENBHOE YCKOpEHHE.
TexHu4ecKkue yCTpONCTBA U MPAKTUYECKOE
IIPUMCHCHHUC! CIINAOMETP, JABUXKCHHUEC

CHapAJIOB, LIEMTHBIE M pEMEHHEIE MTepeIadn

HU3YyUCHHUC JABWKCHUA TCIa, 6pOHICHHOF ()

TOPU30HTAIBHO.
OOBsICHEHHE OCHOBHBIX MPUHIIAIIOB JACHCTBUS
TEXHUYECKUX  YCTPOWCTB,  TakUX  Kak:

CIUIOMETp, IETHbIE W peMEHHBIE Mepeaadn
JIBWKCHHUS, ¥ YCIOBUH WX 0€30MacHOro
HCIIONBH30BAHUS B TOBCEAHEBHOM KU3HH.
Pemienue pacu€THbIX 3a7a4 C SIBHO 3aJaHHOM
(h3uyeckoil MOAETBI0 C  HCIIONB30BaHUEM
OCHOBHBIX ()OPMYJ KHHEMATHKHU.

[Toctpoenue u aHaJIn3 rpapuKoB
3aBUCUMOCTEH KHMHEMaTHYEeCKHUX BEIUYMH OT
BpEMEHHU TSt PaBHOMEPHOTO u
PaBHOYCKOPEHHOTO TPSMOJIMHEWHOTO
JBUKECHUSI.

PacnoznaBanne  (usnmueckux  sIBICHHH B
y4eOHBIX ONBITAX W OKpYXKAroUmeW >KU3HH:
paBHOMEpHOE u PaBHOYCKOPEHHOE
NpSMOJNMHEHHOE  JBIKEHHE, CBOOO/IHOE
nageHue Tej, IBUKCHUC 110 OKPYIKHOCTHU.
Omnucanue MEXaHUYECKOI'O JABHUKCHUSA C
UCIIONb30BAaHWEM  (DM3MYECKMX  BEIMYHH:
KOOpJHMHATa, MyTh, IEPEMENICHUE, CKOPOCTb,
yckopenue. Pabora B rpynmax  mpu
IJIAaHUPOBAHUH, MIPOBCACHNUN U UHTEPIIPETAllNN
pe3yJIbTaToB OIIBITOB u aHaM3e
JIOTIOJIHUTENIBHBIX HMCTOYHUKOB HMH(OpMAaIHN
0 TeMe

2.2

JnHamuka

[Ipuamun ~ oTHOCcHWTEeNnbHOCTH [ ammies.
ITepBriit 3akoH HbroToHa. MHepuuaibHbie
cucrembl oTcuéra. Macca Tema. Cwa.
[IpuHnun cynepnosunuu cui. Bropoit 3akoH
HeroToHa y1st MatepuanbHONU TOUKH.

Tpetuii 3akoH HproToHa JU1si MaTepragbHbIX
TOYEK.

CpaBHEeHHE MacC B3aMMOAEHCTBYIOMINX TEII.
N3yueHnue 3aBHCHUMOCTH CHJIBI YOPYIOCTH OT
neopManyu; CpaBHEHHE CHJI TPEHHs TOKOS,
Ka4yCHUS U CKOJIBXKCHUS.

O0pacuenue  HeBecomocTu.  IIpoBexennue
IKCIIEPUMEHTA: HCCIEIOBAaHNE 3aBHCHUMOCTH
CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MpPYKUHE U

Bubnuoreka IHOK

https://m.edsoo.ru/7f41bf7,

2
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3akoH BCEMHPHOT'O TATOTCHHS.

Cuna TSAXKCCTH. HCpBaﬂ KOCMHYCCKas

CKOPOCTb.
Cuna ynpyroctu. 3akoH 'yka. Bec tena.
Tpenue. Buast TpeHUs (TIoxos,

CKOJIBKCHUS, KAUCHHUS).

Cuna tpenus. Cyxoe TpeHUe.

Cuna TpeHUsI CKOJBKEHHUS U CHUJIa TPEHUS
nokosi.  Kosdounment tpenus. Cuna
COMPOTUBJICHUS] TpPHU JABIKEHUH Tela B
JKUJKOCTHU WIIU Ta3e.

[loctynarensHoe u BpallaTeIbHOe
JBIKEHHE a0COMIOTHO TBEPIOTO TeTa.
MoOMEHT CHJIBl  OTHOCHTENBHO  OCH
BpamieHusi. [lmedo cuibl.  YcnoBus
paBHOBeCHs TBEPAOrO TENa.

TexHUYecKUe yCTpOICTBA U NPAKTHUECKOE
NPUMEHEHUE: MOIIINIHUKY, JBIKECHHUE
HCKYCCTBEHHBIX CITyTHUKOB

pe3uHoBOM oOpasne, OT ux naedopmanuy,
H3y4YeHHE [BIKEHUS OpycKa II0 HaKIOHHOM
IUIOCKOCTH; HCCIICIOBaHNE yCIOBUI
paBHOBecHs TBEPAOIO TeJd, HMEIOILET0 OCh
BpaILCHHUS.

OOmpsicHeHne 0cOOEHHOCTEH PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO NPSAMOJIMHEHHOTO
IOBIDKEHHs, CBOOOJHOTO  TaleHWs  Ted,
JBIDKEHHS TI0 OKPYKHOCTH HA OCHOBE 3aKOHOB
HeroToHa, 3aKk0Ha BCEMUPHOTO TATOTESHUS.
OOBbsAcHEHNE OCHOBHBIX TMPHUHIIUIIOB JACHCTBUS
NOJIIMITHAKOB M HMX  HPAKTHYECKOTrO
NPUMEHEHUS. OO0mBsicHeHUE JIBYDKEHUSI
HCKYCCTBEHHBIX CITyTHHKOB.

Pemienne pacu€THbIX 3ajad ¢ SBHO 3alaHHOM
(u3MUecKOl MOZENBI0 C HCHOJIb30BAHHEM
OCHOBHBIX 3aKOHOB U ()OPMYJT INHAMHKH.
PacnosnaBanme  Qu3nueckux  SABICHUH B
yUeOHBIX OMBITAX W OKpYXKAaIOUIeH IKU3HU:
WHEpLHUs, B3aUMOJICICTBUE TEJL.

Ananmu3 (U3MYecKUX TPOILECCOB W SIBICHUHN

C

HCMOJIb30BAHUEM 3dKOHOB W IIPUHIUIIOB: 3aKOH|

BCEMHPHOI'O

Tsarorenusi, I, II u III 3akonsl HsroToHa,

OPUHLUI  CYNEPHO3ULUA  CHJI, IIPUHIUI

PaBHOIIPABHOCTH  HHEPLUHMAIBHBIX  CHCTEM

oTcuéra

23 3aKOHEBI Nmnynec wmatepuanbHO Toukum (Tena), | [IpoBenenwme OKCIIEPUMEHTA!: U3y4YECHUE Bu6mmorexa I{OK

COXpaHCHUS B CHUCTEMBbl MaTepUalIbHbIX TOYeK. VIMITyibc a0COIIOTHO HEyHpyroro yaapa https://m.edsoo.ru/7f41b
MEXaHUKE CHJIBI M M3MEHEHHE HMITyJbca TeJla. 3aKOH | C IOMOWIBIO JIBYX OJMHAKOBBIX HUTAHBIX | f72

COXpaHEHUs HMIIYJIbCa. PeaktuBnoe
nBwkeHue. Padora crnbl. MOIIHOCTE CHJIBI.
Kunetnueckass sHeprus  MaTepuanbHOI
TOYKH. Teopema 00 HU3MEHCHUH
KUHETHYECKOU SHEPTUU.

MasTHUKOB; HCCIICIOBAaHUE CBS3M  PabOTHI
CWJIBI C M3MECHEHHUEM MEXaHWYECKOH SHepruu
Tela Ha MPHUMEPE PaACTHKEHUS PE3UHOBOTO
KIyTa.

Ornenka aOCONIOTHBIX M OTHOCHTEILHBIX
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[lorenumanshnas sHeprus. lloreHuanbHas
SHEprus yOpyro neopMupoBaHHON
MPYKHUHBIL.

[loreHuuanbHass dSHEprust Tena BOJIW3K
nosepxHocTH 3emiu. lloTeHuuanbHBIE U
HeTOoTeHIManbHble cuibl. CBsi3b  pabOTHI
HENOTCHIMANIBHEIX CWJI C H3MEHEHUEM
MEXaHWYECKOW DHEPrud CHCTEMBI  Tell.
3aKOH COXpaHEHHUs] MEXaHWYECKOH 3HEpTuu.
Vopyrue u Heynpyrue CTOJIKHOBEHHS.
TexHu4ecKkue yCTpONCTBA U IPAKTUYECKOE
[IPUMEHEHUE: BOAOMET, KONED, MPYKUHHBII
MUCTOJIET, ABMKEHUE PaKeT

MOTPEIHOCTe  W3MEPEeHUH  (PU3NUECKUX
BEJINYUH.

Pemenue pacu€THBIX 3a/1ad C SIBHO 3aJlaHHOU
(u3uyecKoil MOJEIBI0 C HCIOJL30BAaHUEM
OCHOBHBIX 33aKOHOB U (hOpMyJl TUHAMHKH U
3aKOHOB COXpaHEHHUs.

Pemienne kadecTBEHHBIX 3ajad C OMNOpPOH Ha
W3y4YeHHbIE B pasaene «MexaHuWKa» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYCCKUE SBICHUS.
Onmcanne  MEXaHWYECKOTO  ABIKEHUS  C
HCTIONIb30BaHUEM (hmzmaeckux BEJIMYHWH:
HUMITYJIBC TCJId, KHHCTUYCCKAasd SHCPIus,
[MOTEHIIMATbHAS YHEPTHsI, MEXaHUIeCcKast

paboTa, MeXaHH4YeCcKasi MOIITHOCTb.

AHanmu3 (U3NYECKUX MPOLECCOB U SIBICHUN C

HCTIONIb30BaHNEM 3aKOHa COXpaHEHUS
MEXaHWYECKOH SHEPrHH, 3aKOHA COXPaHEHHS
UMITYJIbCA.

OOBsicHEHNE OCHOBHBIX NPUHIIUIIOB JICHCTBUS
U IIPAKTUYECKOTO IPUMEHEHUS] TEXHHUYECKHX
YCTPOWCTB, TaKWX Kak: BOAOMET, KOIEp,
NPYXUHHBII MHACTOJIET.

OOmbsicHeHHE JIBUKCHUS pakeT ¢ OMOpOi Ha
u3y4yeHHbIe (pU3MYECKHE BEJTMYUHBI U 3aKOHBI
MEXaHHKH.

Hcnonb30BaHue Npu MOJATOTOBKE COOOILECHUH
0 NIPUMEHEHUHU 3aKOHOB MEXaHHUKH
COBPEMEHHBIX WH(POPMALIMOHHBIX TEXHOJIOTUH
JUIst IIOUCKA, CTPYKTYpPHpPOBaHMUS,
HHTEPIPETALNN u IIPEACTABIICHUS
nHpOPMAITUH, KpUTUYECKUI aHaJIN3
noiydaemoii  mH(popmanmu  IlpoBenenue
KOCBEHHBIX HU3MEPEHUH, HCCIIEI0BAHUN

3aBUCHMOCTEH (I)I/I3I/ILI€CKI/IX BCJINYHH,
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MPOBEPKaA NPCAJIOKCHHBIX T'MIIOTE3

Hroro no pazgeny 18
Pasnea 3. MoJekyasipaas pu3nKa H TepMOAUHAMHAKA
3.1 OcHOBEI 9 OCHOBHbIC ~ TOJIOKCHHMA  MOJEKYISpHO- | IIpoBeneHne  dKCEpUMEHTa:  OMPEAENCHHE |  Bugnuoreka LIOK
MOIIEKYJI KHHETHYECKOH TEOPMM M WX  OMBITHOE | MACChl BO3IyXa B KIACCHOH KOMHATE HA OCHOBE | e //m odso0.ru/7f41bf7
ApHO- obocHoBanue. bpoyHOBCKOE JBHKEHUE. u3MEpeHUi 00BEMAa KOMHATBI, JIABJNCHHA M| o
KUHETHYE Huddysua.  Xapakrep  ABWKEHHS M | TEMIEPaTypbl BO3dyXa B HEH; HCCIENOBAaHHE |
CKOM B3aUMOJICHCTBUSA YAaCTHUIl BEHIECTBA. Mojenu | 3aBUCUMOCTH MEXIy MapamMeTpaMH COCTOSHUS
TEOPUH CTPOEHUS Ta30B, Pa3pEeKEHHOrO Tasa.

JKUIKOCTEH W TBEPABIX TeN U OOBSCHEHUE
CBOMCTB BELIECTBA HA OCHOBE 3TUX MOJEICH.
Macca u pasMmepsl MoJekynl. KomudectBo
BemectBa. [locrossuaas ABoraapo. TermmoBoe
paBHOBECHE.

Temnepatypa u e€ wusMmepenue. Illkana
temmnepatyp llembcusa. Mopens uieasbHOTO
rasa.

OcHOBHOE ypaBHEHUE MOJIEKYJISIPHO-
KHHETHYECKOU TEOPUHU HACAIBHOTO Trasa.
AOcommoTHas — TemImepatypa  Kak  Mepa
CpeHEeN KMHETUYECKOW SHEPruu TEIUIOBOTO
JIBW>KeHUd 4dactull ra3a. [llkana temmneparyp
KenbBuna. ['a3oBBie 3aKOHBI. YpaBHEHHE
MenneneeBa—Kianeiipona.

3akoH JlaneToHa. M3omporeccsl

B UJCAIBHOM TIa3¢ C IOCTOSHHBIM
KOJIMYECTBOM BEILIECTBA.

I'pacduueckoe Mpe/ICTaBICHHE
H30IPOLIECCOB: U30TEepMa, H30X0pa,
n3obapa.

TexHU4eCcKUe yCTpOICTBA U NPAKTHUECKOE
MIPUMEHEHHUE: TEPMOMETp, bapoMeTp

Onenka aOCONMIOTHBIX M OTHOCHTEJBHBIX
MOTPEUIHOCTEN U3MEpEeHU (mznueckux
BEJTMYUH.

OOBsICHEHHE OCHOBHBIX INPHHIIMIIOB JCHCTBUI
TepMOMeTpa W 0OapoMeTpa H YCIOBHH WX
0e30MacHOr0 WCIONIb30BaHUS B TIOBCEIHEBHON
JKU3HU.

PacriosHaBanme — (u3WYECKMX ~ SBICHUH B
y4eOHBIX OIBITaX W OKPYXKAIOIeW >KU3HU:
nuddy3us, OpOYHOBCKOE IBUKCHHE.

Ornucanue TETUIOBBIX SIBIIEHUI c
WCTIOJIb30BaHUEM ¢buznuecKux BEJINYMH:
JaBleHUe  rasa, TeMIeparypa,  CpelrHssd

KHHETHYeCKasi SHEPTUS Xa0THIECKOTO JIBIKEHUS
MOIIEKYJI, CpEeIHE KBaJpaTHYHAs CKOPOCTH)
MOJIEKYIL.

AHanu3 (pU3MUECKUX TPOIECCOB U SBICHUHN C
ucroib3oBanneM MKT, Tr1a30BBEIX 3aKOHOB,
CBS3M  CpeIHEH  KHHETHYEeCKOW  JHEpruu
TEIUIOBOTO JIBYDKEHUS MOJIEKYNI ¢ aOCONOTHOU
TeMIepaTypoil.

Pemenue pacu€THbIX 3ajlad C SIBHO 3aJ[aHHOM
(hm3uyecKoil  MOJENBI0O C  HCIIOJIb30BAaHUEM
ocHOBHEIX mnoyiokeauii MKT, 3akoHOB
(dhopMyit MONeKYISIpHOH (PHU3KKH.

PaGora B Trpymmax TpH IUIAHUPOBAHWH,

NPOBEACHUM UM HHTEPHPETALUU pe3ybTaTOB
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OIIBITOB n aHaJIn3¢
HCTOYHUKOB I/IH(l)OpMaHI/II/I 10 TCMEC

JOIIOJITHUTCIbHBIX

3.2 OcHOBBI 10 TepMmoanHamudeckas cuctema. | IlpoBeneHune  sKcmepuMeHTa:  M3MEpEHUE Bu6mmorexa LIOK
TepMOIuHa BHyTpeHHss sHEprus TEpMOAMHAMUYECKOH | yJIenbHON TermoéMKocTH BemecTBa. OleHka https://m.eds00.ru/7f41bf7
MUKH CHUCTEMBl H CIOCOOBI €€ M3MEHEHHs. | aOCOJIOTHBIX u OTHOCHUTEJBHBIX 2

KomnuectBo TEII0THI u pabora. | morpemHocTed = M3MEpeHWH  (U3NUECKUX -
BHyTpeHHsiT  3HEPrHs  OJAHOATOMHOTO | BEJHYHWH.
uJiealibHOrO0 Taza. Buawl Temonepenayu: Wsyuenne ™openeii mapoBoil  TypOWHBL,
TETUIONPOBOIHOCTb, KOHBEKIHA, | ABUTATENS BHYTPEHHETO CTOpaHus,
W3Ny4YeHne.  YJelbHas  TEIUIOEMKOCTh | PEaKTHBHOTO JIBHTATEIIS.
BELLECTBA. OOBbsacHEeHNE IPUHIIAIIOB ACHCTBUS U YCIOBUI
KonmuecTBO TEMIIOTHI pH TeIIoNnepeaye. 0€3011acHOTO NCTIOTB30BAHHS
[lonsitue 00 aamabaTHOM  mpoOIECCE. B [IOBCEHEBHOM JKU3HU JIBATATEIA
[lepBrIit 3aKOH TEPMOJUHAMHUKHL. BHYTPEHHETO CTOpaHHus, OBITOBOTO
[Ipumenenune TIEPBOTO 3aKOHA | XOJOIMIbHUKA, KOHTUITNOHEPA.
TEPMOJUHAMHKHI K uzonponeccaMm. | OmmcaHue CBOWCTB TEN W TEIUIOBBIX SIBIICHUH
I'paduueckast vHTEpHIpETaIHsE PAa0OTHI Ta3a. C UCIIONB30BAHAEM
Bropoii 3aK0H TEpMOAMHAMUKH. ¢u3nueckux  BENMYMH:  JaBlicHHE  Ta3a,
HeobOpaTuMocTh mpolieccoB B MpUpoe. TeMImeparypa, KOJIMYECTBO TEIUIOTHI,
Tennoseie MatvHel. [IpUHIAIBL IEHCTBUS | BHYTPEHHSs SHEPrus, paboTa rasa.
TETUIOBBIX MAIIKH. Pemenne pacuéTHBIX 3a7a4d C SBHO 3aJaHHON
[IpeoOpa3oBaHust SHEPrUM B TEIUIOBBIX | (M3MYECKOW MOJENBI0 C HCIOJIb30BaHHEM
MaIlIfHax. OCHOBHBIX 3aKOHOB U (DOPMYJI MOJIEKYIJISPHOM
Koaddunuent II0JIE3HOTO JIEUCTBUS (hM3UKY U TEPMOIMHAMUKH.
TeILIOBOH MAIlIMHbL. Pemienne kayecTBEHHBIX 3a7ad C ONOPOU Ha
Lk Kapr) wero  KoapQuumeHt u3ydeHHble B pasgene  «MoekysspHas
HOJICSHOTO ACHCTBIT ¢uzuka W TEPMOJWHAMHUKA»  3aKOHBI,
DKOJIOTHUECKHE poOIEMBI
TeTII03HEPreTHKH., 3aKOHOMEPHOCTH U (pu3nYecKue SIBICHHS.
TexHHYeCKHe yCTPOIiCTBa U NpakTuueckoe | P200Ta B Ipymmax — Tpn  aHanuse
IIPUMEHEHUE: JBUTATEIIb BHYTPEHHETO JOIIOJIHUTCIBbHBIX HUCTOYHHUKOB I/IH(I)OpMaI_II/II/I
CrOpaHus, ObITOBOM XOJIOJWIBHUK, | IIO TEME
KOHAMLIMOHEP

33 ArperaTHbie 5 ITapoobpa3zoBanue u KOHJICHCAIHs. [IpoBenenne  sKCHEepUMEHTa:  M3MEPEHUE Bu6mnuoreka [IOK
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COCTOSTHUS
BEIIIECTBA.
®a30BbBIC
MEePEXOIBI

Ucnapenue u kuneHue.

AOcComoTHast 1 OTHOCHUTENbHAS BIIAYKHOCTh
Bo3nyxa. HaceleHHblii map. VYaenbHas
TEIJIOTa TMapooOpa3oBaHMs. 3aBHCHMOCTH
TEMIIEpaTypsl KHUIIEHWUS OT JaBIICHUS.
Teépnoe Teno. Kpucramnuueckue u
amMopdHble Tena. AHH30TPOMHUS CBOWCTB
KpPHUCTaJJIOB. Kunkne KpPHUCTaILIBL.
CoBpemenHble Matepuansl. [lnaBnenue u
KpucCTaJUIM3alMs.  YJenpHas  TermsoTa
rrapneHusi.  CyOnmmmanus.  YpaBHEHHE
TEIIOBOTO Oamanca. TexHndeckue
YCTpOICTBA M MPAKTHYECKOE MTPUMEHEHUE!
TUTPOMETP U TICHXPOMETP,

KaJIOpUMETP, TEXHOJIOI'N IMOJIy4CHUA
COBpPCMCHHBIX MaT€pHUaJIOB, B TOM YHUCJIC
HaHOMaTepHUarIOB,HAHOTEXHOJIOTUU

OTHOCHUTETFHON BIaKHOCTH BO3TyXa.

Orenka aOCONIOTHBEIX U OTHOCHTEIBHBIX
MOTPEIHOCTEH  M3MEPEeHUN  (PU3NICCKHUX
BCJIMYHH.

M3yueHnue CBOICTB HACHIIICHHBIX TapOB,
croco6oB U3MEPEHUS BJIQXKHOCTH.
HaGmronenue kureHust MpH  TTOHUKCHHOM
NaBJICHUW, HArpeBaHWA W  IUIABJICHUSA
KPHUCTAJUTHYECKOTO BEIIECTBA.

OObscHEeHHE  TPUHIMIIOB  JEHCTBUS W
yCcIoBUI  0€30macHOr0  HWCIOJB30BaHUS B

MIOBCEHEBHON KU3HU TUTPOMETDA,
MICUXPOMETPA, KaJTOpUMETpa.
N3yuenue TEXHOJIOT Ui MOJTY4YCHUS

COBPEMEHHBIX MaTepHajoB, B TOM 4YHUCIIE
HaHOMaTepHayoB.

Pemenue pacy€THbIX 3aAa4 ¢ SBHO 3aJJaHHOU
(u3MUecKoil MOJENBI0 C HCIOJIb30BAHUEM
ypaBHEHUS TEIJIOBOTO OaaHca.

Pemenne kadecTBEHHBIX 3a/lay C ONOPOH Ha
W3Y4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(uzndeckue SIBICHUS 110 TEME.

PacnoznaBanne ¢usnveckux SBICHUH B
yueOHBIX OIBITAX W OKpYJXKArolled >KWU3HU:
negopmarnust TBEPABIX TeJN, HarpeBaHue u
OXJaXKICHUE Tel, W3MEHEHHE arperaTHbIX
COCTOSIHUI BEIIeCTBA W OOBSCHEHHWE HMX Ha
OCHOBE 3aKOHOB W (HOPMYJT MOJIEKYJISIPHOM

bus3uKu.

UcnonszoBanue WHPOPMAITUOHHBIX
TEXHOJIOTHH JUIsl TIOMCKA, CTPYKTYPUPOBAHUS,
HHTEPIpETALUH u NpeACTaBICHUS

nHGOPMALIMU TIPH TIOATOTOBKE COOOLIEHUH O
MPUMEHEHUHU 3aKOHOB MOJIEKYJISIPHOW (DU3HKH

https://m.edsoo.ru/7f41bf7
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U TCPMOJMHAMUKU B TCXHUKC U TCXHOJIOTHUAX

HToro no pazaeny 24
Pasnen 4. DnekTpoaunaMuka
41 DIeKTpOCTATHKA 10 Onextpusanus Ten. Dnextpuueckuit sapsyl. | [Iposesienne  oKcnepuMmeHTa: — M3MEPeHHME |  BuGmmoreka [IOK
JlBa  BHMAa  DIEKTPHYECKUX  3apsIOB. | 3IEKTPOEMKOCTH KOHACHCATOPA. https://m.edso0.ru/7f41bf7]
ITpoBOHUKH, JMBIIEKTPHKH v | OueHka aOCONIOTHBIX M OTHOCHTECIBHBIX | 2
TMONMYNPOBOHUKA. ~ 3aKOH  COXpAHEHWs | MOTpelmHoCTelf  u3MepeHuit  (usmuecknx |
BIEKTPHYECKOr0 3apsija. BCJIMYHH.
Bsanmopieiicteue 3apsiioB. 3axon Kysoma| V3yuenne TIPUHIATIOB JeHCTBIA
S O—— T saps| IEKTPOCKONA, DIIEKTPOMETPa, KORJeHCaTOpa.

MN3yueHne npuHUOUNOB JEHCTBUA U YCJIOBHM
0e30MacHOr0 TPUMEHEHHs B IPAKTUYECKOH
JKU3HHU, KOMHMPOBAJIBHOIO armapara, CTPYHHOro

DIIEKTPUIECKOE TIOJIE.
Hanpsok€HHOCTE  3IEKTPUYECKOTO  TTOJIL.
[IpyHiMn Ccynepno3uuyMyu NIEKTPHUECKHUX

MIPUHTEPA.
ToJeH. Jlunu HANPSOKEHHOCTH | PacemoTpenne  (M3MYECKHX — OCHOBAHMIL
SICKTPUICCKOrO IO, JJIEKTPOCTATHUECKON 3aAILUTHl M 3a3€MIICHUS
PaboTa cunm 3JEKTPOCTATUYECKOTO TOJSL. IIEKTPONPHGOPOB.
IloTenuman.  PasHOCTh ~ HOTCHUIMANOB. | Pemenne pacuéTHEIX 33jad C SBHO 3a1aHHOM
[IpoBoaHuKH 1t JAUBJICKTPUKHU B (bm3nyeckoil MOJENIBI0 C HCIOJIBE30BAaHUEM
ANEKTPOCTATHIECKOM HOJIE. | OCHOBHBIX 32KOHOB U dopmyur
Jwuanextpuueckas NPOHUIAEMOCTD. | 5y1eKTPOCTATHKH.
ONEKTPOEMKOCTS. Konnencatop. | pepepme kauectsenHbix 3amad ¢ onopoil Ha
ONeKTPOEMKOCTh IIIOCKOTO KOHJCHCATOPA. | y3yyeHHBIe  3aKOHBI,  3aKOHOMEPHOCTH 1
OHeprusi  3apsHKEHHOTO  KOHJIEHCATOpA. (bznueckue sIBICHUS IEKTPOCTATHKH.
TexHuuecKkue ycTpoicTBa M MPAKTUYECKOE PacnosnaBanue (pU3MYSCKUX SBJICHUHA B
MPUMEHEHHUE: JJICKTPOCKOI, JJIEKTPOMETP, | y4eOHBIX OIBITAX M OKPYXKAIOUICH >KU3HH:
QJICKTPOCTAaTUYECKad 3aliuTa, 3a3€MJICHUC SJCKTpU3aALUA TeEJl, B3aHMO,Z[eP’ICTBHG
3JEKTPONPUOOPOB, KOHACHCATOP, 3apsAIoOB U OOBACHEHHE WX Ha OCHOBE
KONMPOBANBHBIA  ammapar,  CTPYHWHBIH | 3aKOHOB U (pOPMyYJT HIEKTPOCTATUKH.
NPUHTEP OnucaHue HW3yYEHHBIX CBOMCTB BeIECTBA U

JJEKTPUYECKUX SIBJICHUHA C MCIOJIb30BAHUEM
(U3NYECKUX BEIUYWH: DIICKTPUIECKUH 3apsi,
HaIpsSHKEHHOCTH ANEKTPAYECKOTO TIOJIA,
MOTEHIUAIL, pa3HOCTh MIOTEHIUAJIOB,
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3JIEKTPOEMKOCT.

AHanmu3 (U3HYECKUX MPOIECCOB M SBICHUIN C
HCTONb30BaHUEM  (U3UUECKUX  3aKOHOB:
3aKOHA COXPaHEHHs 3JIEKTPUYECKOrO 3apsja,
3akoHa Kynona.

Pa6ora B rpymnmnax npu aHajm3e
JIOTIOJTHUTENIBHBIX UCTOYHHKOB WH(OPMAIUU H
[IOATOTOBKE  COOOMIEHWH O  MPOSBICHUH
3aKOHOB JJIGKTPOCTATHKH B  OKPYXKaloIIen
JKU3HU U IPUMEHEHUH MX B TEXHUKE

4.2

IlocTostHHBIM
BIEKTPUUECKUI
ToK. Tokmu
pa3InyHbIX
cpemax

B

12

DIIEKTpUYECKUI TOK. YcnoBus
CYLIECTBOBAHUS  JJEKTPHYECKOIO  TOKA.
UcTtounnku Toka. Cuna toka. [locTosHHBIN
Tok. Hampsixenue.

3akoH Oma fa;Og  y4yacTka — LIETH.
OIEeKTPUUECKOE COIIPOTUBIIEHUE. Y I€NBHOE
COIIPOTUBIICHUE BEILIECTBA.
INocnenoparensHoe, napajjienabHoe,

CMCHIAHHOC COCANHCHNE NPOBOJHUKOB.

PaGora  amekTpuueckoro  Toka.  3aKoH|

Jxoyns—JIeniia. MOIIHOCTh 3EKTPUUYECKOTO)
TOKa. DJIEKTPOABHXKYIIAasl CHJIa U BHYTPEHHEE
CONPOTHBIICHHE MCTOYHHMKA TOKA. 3akOoH OMa
JUTSL TIONHOW  (3aMKHYTOM) 3JEKTPHYECKOM
nenu. KopoTkoe 3ambIkaHueE.

ONeKTpOHHas TPOBOJUMOCTH  TBEPIBIX
METaJIJIOB. 3aBUCHUMOCTH COIPOTHBIECHHUS
METaJIJIOB oT TEMIEPATYpBHI.
CBepXnpoBOIUMOCTE. DIEKTPUUECKUN TOK

B BakyyMme. CBoiicTBa 3JIEKTPOHHBIX
ny4koB. [lomynpoBoguuku. CoOcTBeHHAs

u MpUMecHas MPOBOAUMOCTD
IIOJIYIIPOBOJHUKOB. CaoiicTBa p—n-
nepexoza.

[IpoBenenue IKCIIEPUMEHTA! H3y4YCHHE
CMEIIaHHOTO COEAMHEHHUS PE3UCTOPOB;
u3Mepenne OJIC HCTOUYHMKA TOKa U €ro
BHYTPEHHETO COINPOTHBIICHUS; HaOII0IeHIEe

3JIEKTPOJIN3A.

Onenka aOCONMIOTHBIX M OTHOCHUTENBHBIX
MOTPELTHOCTEN HU3MEpPEHUN ¢buznveckux
BEIIMYNH.

OOBbsacHEHNE TIPUHITMTIOB JICUCTBUS U YCIOBUH
0e30macHOro  NPUMEHEHHS  aMIIepMeTpa,
BOJIbTMETpPA, peocTaTa, MCTOYHUKOB TOKa,
3EKTPOHArpPEeBaTEIbHBIX u
AJIEKTPOOCBETUTENBHBIX IPUOOPOB,
TEPMOMETpPa  COMPOTUBJIEHUS, BaKyyMHOTO
IM0Aa, TEPMHUCTOPOB H  (POTOPE3UCTOPOB,
MTOJIyTIPOBOJHUKOBBIX TUOJO0B, TAJIbBAHUKH.
Pemenne pacy€THBIX 3a7ad Cc SABHO 3aJJaHHOU
¢u3nuecKkoii MOJENbI0 € HCIOJB30BAHUEM
OCHOBHBIX  3aKOHOB W  (opMyna  TeMBI
«ITOoCTOSTHHBIN 2NEKTPUUECKUI TOK.
PacnoznaBanue (Qusnyeckux SBICHUH B
y4eOHBIX OIBITaX W OKPY’KAIOIIeH >KU3HU:
JNEKTpUYEcKasl MPOBOJUMOCT, TEIUIOBOE,
CBETOBOE, XUMHYECKOE, MarHuTHOE
JNEUCTBHS TOKa.

Bbubmunorexa [IOK

https://m.edsoo.ru/7f41bf7
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[TonynpoBOJHUKOBEIE pUOOPHI.
ONEeKTpUYecKuii TOK B pacTBOpax H
pacIuiaBax 3JI€KTPOJIUTOB.

DNeKTpoIuTHIeCKast JUCCOLMALIUSL.
DIeKTpoH3. DNEKTPUISCKHA TOK B rasax.
CaMocCTOsTENBHBIA U HECAMOCTOSITEIIbHBIN
pa3psa. Monnus. Ilnasma. Texnuueckue
YCTPONCTBA U IIPAKTUUECKOE MPUMEHEHUE:

aMIepMerp, BOJIBTMETD, peocrTar,
HCTOYHUKHU TOKA, JJIEKTPOHArpeBaTEIbHbIC
npudopsI, 3JIEKTPOOCBETUTENILHBIE

OpuOOphl, TEPMOMETP  COIMPOTHUBIICHHS,
BaKyyMHBI  JHOJ,  TEPMUCTOPHI |
(hoTOpE3UCTOPHI, MOJTYTIPOBOTHUKOBBIT
W01, TaJlbBAHUKA

AHanmu3  9JCKTPUYECKUX  SIBICHUM u
MPOIIECCOB B IIEMAX IIOCTOSHHOTO TOKa C
HCIOJIB30BAaHHEM 3aKOHOB: 3akoH Owa,
3aKOHOMEPHOCTH  TIOCIICAOBATCIILHOTO |
MMapajuIeIbHOTO COCTUHEHUS IIPOBOTHUKOB,
3aKOH xoynsa-Jlenua. Ornucanue
HU3YYEHHBIX CBOMCTB BEIICCTB u
SIEKTPUYECKUX SIBJICHUM C HCHOJIB30BAHUEM
(bM3MYECKUX BEITUYUMH: JJICKTPUUSCKUHN 3apsi,
CHja TOKa, OJIJICKTPHUECKOE HampsKeHUE,
ANEKTPUIECKOE COMTPOTHBIICHUE,

paszHocTh moteHnmanos, JJ[C, pabora Toka,
MOIIHOCTH TOKA.

HcnonpzoBanue WH(POPMALMOHHBIX
TEXHOJIOTUH JJIs [IOUCKA, CTPYKTYPUPOBAHUS,
HHTCPpHOpCTAllUN u npeaAcCTaBJICHUA

UH(QOPMAIMH [IPH MOJITOTOBKE COOOIICHUH O
NPUMEHEHNN 3aKOHOB IOCTOSHHOTO TOKa B
TEXHHUKE M TEXHOJIOTHSAX

Wroro mo paznemy 22
PesepBHoe Bpems 2
OBLIEE KOJIMYECTBO 68
YACOB I10 [TPOI'PAMME
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11 KJIACC

HaumenoBanue Koumme DIIEKTPOHHBIE
paszienoB u OcCHOBHBIE BU/IbI JESTEILHOCTH (uncpoBsie)

Ne n/nn CTBO [IporpammHoOe conepkaHue

TEeM y4eOHOTO 4ACOB o0yJarmuxcs oOpa3oBartelb
npeaMera HbI€ PECYPChI
Pa3ned 1. DiekTpoanHaMuKa

11 MarnutHoe 11 ITocTOsIHHBIE MAarHUTHI. IIpoBencHue JKCIIEPUMEHTA: M3YYCHHE|  Bu6nuorexa [JOK
1oJe. B3aunmoneiicreue HOCTOSIHHBIX MarHWTOB., MarHUTHOTO — MOJs  KAaTylIKH €  TOKOM; https://m.edsoo.ru/7f
DnexTpoMarau MaruauTtHoe nosie. HCCIIEIOBaHKE JneicTBus IIOCTOSIHHOTO| 41c97¢
THast BekTop MarHuTHON HHIAYKLNY. MarHuTa Ha paMKy C TOKOM; MCCJIEIOBAHUE
WHIYKIUS [IpyHUMI CyNepno3uLMKM MarHUTHBIX IIOJIEH.| SIBJIEHUS 3JIEKTPOMArHUTHOW MHAYKLIUU.

Jlunun marautHOM nHAykuuu. Kapruna

JIMHUI MarHUTHOW MHAYKUWHU OIS

MOCTOSIHHBIX MarHUTOB.

MarauTHo€e noJie NpoBOAHKKA ¢ TOKOM. KapTuHa)
JUHUNA WHAYKOUUW MAarHUTHOTO TOJIA JUIMHHOTO
MPSMOrO MPOBOJHUKA U 3aMKHYTOIO KOJIBIIEBOT'O
IIPOBOJIHMKA, KaTYIIKH ¢ TOKOM. OnbIT Opcreaa.
B3anmoneicTere NpOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HallpaBJICHHE.

Cuna JlopeHma, €€ MOIylb U HampaBlICHUE.
JBrm>KeHre 3apsyKEHHOM 4YacTHUIBI B OJHOPOJHOM
MarHuTHOM Tione. Pabora cunbl  JlopeHia.
SIBneHne >neKTpOMarHUTHOM MHAYKIMHU. I[10TOK
BEKTOpa MarHuTHOM WHIYKIUU.
DNEeKTpOABMKYIAs CHJIa HHIYKIHUHU. 3aKOH
ANEKTPOMArHUTHOM WHIYKIUU ®dapanes.
Buxpesoe JJIEKTPUYECKOE rnoJe.
DNEeKTPOABUKYILIAS cuia WHIYKIUU B
MPOBOJHUKE, JBWXYIIEMCS MOCTYNATEIbHO B
OAHOPOJHOM MarHuTHOM nosie. IIpaBuno Jlenua.
NHIYyKTUBHOCTS. SIBnenune CaMOWHTYKIIVH.
DIEKTPOABUKYILAS CUJIA CAMOUHAYKIIUH.
DHEPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

OneHka aOCOJIIOTHBIX M OTHOCHUTEINIBHBIX|
HOTPEIIHOCTEH  M3MepeHud  (U3HYECKHUX|
BEJIMYUH.

OObsicHeHrE TPUHLIMIIOB IEUCTBUS U YCIOBHM

0€30I1aCHOr0  MPUMEHEHHs]  HOCTOSHHBIX|
MarHuToB, AIIEKTPOMAarHuTOB,
JIEKTPOJBUraTEeL, YCKOpHTENEH

2JIEMEHTAPHBIX YaCTHL], UHAYKIIMOHHOW MEYH.
Pemenne pacu€THbpIX 3ajad Ha MPUMEHEHUE
bopmyn TEMBI «MarnuTHoe ToJIE.
DNeKTpOMarHuTHAs HHIYKIHS.

Pemenne kaduecTBEHHBIX 3a/ad C ONOPOH Ha|
W3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU W
¢usnyeckue sBieHUs TeMbl «MarHuTHOE)
roJie. DJIeKTPOMarHuTHasi UHAYKLIHS.
Onpenenenne HaIpaBJICHUS BEKTOpA
WHIYKIIMM MarHUTHOTO TOJISI MPOBOJIHUKA C
TOKOM, cuiabl Ammepa u cuisl JlopeHna.
PacnioznaBanue (Qu3nyeckux SABICHUM B
yYEOHBIX OMBITaX M OKPY)KAIOUIeH KU3HU:
B3alMOJEICTBHE MarHmToB,
JJNIEKTPOMAarHuTHas MHAYKLHUA, JEHCTBHE
MarHMTHOTO TOJIsI HAa MPOBOJHHUK C TOKOM U
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DJIEKTPOMArHuTHOE T0JIE. Texunyeckne
YCTpPOMCTBA M MPAKTHYECKOE IPUMEHEHHE:
MOCTOSTHHBIE ~ MAarHMUTHI,  AJIEKTPOMArHUTHI,
AJIEKTPOJIBUTATENb, YCKOPUTEIHU
3JIEMEHTAPHBIX YaCTHII, UHIYKIIMOHHAS I1€Yb

JBYDKYILLUICS 3apsi.

AHanu3 JEKTPOMAarHUTHBIX SIBJIEHUH C
UCIIOJIb30BAaHUEM 3aKOHA 3JIEKTPOMArHUTHOM
uHayKuud. ONHcaHue H3YYEHHBIX CBOMCTB
BEIECTB M 3JIEKTPOMArHUTHBIX SIBJICHUH C
HCIIOJIB30BaHUEM (I)I/I3I/I‘ICCKI/IX BCINYHUH:
MHAYKIMST MarHUTHOTO I0JIs, cuiia Amriepa,
cuna JlopeHna, WHIYKTUBHOCTb KaTYILKH,
SHEpPrus AJIEKTPUUYECKOr0 U  MAarHUTHOTO
1OJIEH

Hroro no pa3acity

11

Pa3pen 2. Kojie0anus 1 BOJIHBI

2.1 Mexannu
€CKHE U
AIEKTPOM
arHUTHEIE
KosebaHu
P

9

KonebarenbHas cucrema.

CBoOosHbIE ~ MeXaHUYECKue KoJIeOaHusl.
["apmonnueckue konedbanus. [lepuon, yacrora,
amutyna u ¢asza konebanuil. [Ipy>kuHHBIHI
MAasiTHUK. MaremaTnueckui MAasiTHUK.
VYpaBHEeHHE  TIapMOHUYECKHUX  KoJeOaHMM.
[IpeBpalieHre SHEPruu NpU TapPMOHUYECKUX
kosiebanusx. KonebarenbHbIi KOHTYD.
CB0OOIHBIE DJIEKTPOMAarHUTHBIE KOJIEOAHUS B
uieaIbHOM Kosie0aTeIbHOM KOHTYpE.
AHaOTHUsT  MEXIYy ~ MEXaHWYeCKHMH U
3JIEKTPOMAarHUTHBIMH KosebanusMu. dopmyia
TomcoHa. 3akoH COXpaHEHUS DJHEPIMH B
uieaIbHOM Kosie0aTeIbHOM KOHTYpE.
[IpencraBieHne O 3aTyxaroUIMX KOJEOAHUSX.
BoiHyx1eHHbIE MEXaHUYEeCKUE KOJIeOaHUsl.
Pe3zonanc. BoiHyX/1eHHBIE 3JI€KTPOMarHUTHBIE
Kosie0aHusl. [TepemeHHbII TOK.
CunycoualIbHBINA IEpEMEHHBIH TOK.
MoIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYIHOE
U JICHCTBYIOIIEE 3HAUEHUE CHUJIBI TOKa M
HaTPSKEHUSI. Tpancdopmarop.

HccnenoBanue 11apaMeTpoB
KOJIeOATeNbHOM  CUCTeMBl — Iepuoja,
9acTOThI, aMIUTUTYIbl M (a3bl KoJeOaHuit
(IpYXUHHBI  W/MIM ~ MaTeMaTUYeCKHi
MasITHUK).

HabGmonenue 3aryxaromux — KoJeOaHHH.
HccnenoBanne CBOIMCTB  BBIHYXIECHHBIX
KOJIeOaHUH.

HabGmonenue pesonanca. [IpoBenenue
IKCHEPUMEHTA: UCCIIe/IOBaHHe
3aBHCUMOCTH TE€PHUOJIa MaJbIX KOJIeOaHUI
rpy3a Ha HUTH OT JJUHBI HUTH M MacChl
rpy3a; UCCIIeIOBaHUE EPEMEHHOTO TOKA B
Lenu M3 IOCIEI0BATENbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTyILIKU U PE3UCTOpa.
Onenka aOCOJMIOTHBIX W OTHOCHUTEIBHBIX
MOTPEIIHOCTeH HU3MepeHuil (PU3NUEeCKUX
BEJIMYHH.

OObsicHEHWE TNPUHIUIOB JEHCTBUS U
yCIOBUI 6e301macHoro MIPUMEHEHUS
JIEKTPUUYECKOTO0  3BOHKA,  TIeHepaTopa
TIEPEMEHHOTO TOKa, JIMHUI

bubmnoreka IIOK

https://m.edsoo.ru/
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[TpousBonacTBO, mepegaya U HOTpediieHUE
AIEKTPUYECKOU SHEPIUHU.

OKOJIOTUYECKME PHUCKHM IIPU IPOU3BOJICTBE
JEKTPOIHEPIUH.

KynbTypa ncnosib30BaHUs 3JIEKTPOIHEPIMH B
IIOBCEJHEBHOM KU3HH.

TexHHuYecKkue yCTpOCTBA M IPAKTUYECKOE
IIPUMECHEHHE:

NEKTPUYECKUI 3BOHOK, reHeparop
IIEPEMEHHOTI0 TOKA, JIMHUHU JJIEKTpoIrepeaay

aJIeKTpoIepeaay.
Pemienne pacu€THBIX 3amad  C  SBHO
3alaHHOW  (U3UYECKOW  MOJENbI0 ¢
UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB H
(hopMyJI, ONMUCHIBAIOIINX MEXAHUYECKUE U
AJIEKTPOMATrHUTHBIE KOJICOAHMSI.

Ornucanue MEXaHUYECKUX u
AJIEKTPOMATrHUTHBIX KoJIeOaHu! c
WCIOJIb30BaHUEM (DU3MUECKUX BEIHYHWH:
NepuoJl U 4acToTa KOoJeOaHW, aMIUIUTyAa
U ¢a3a koyieOaHuM, 3aps] U CHia TOKa B
TapMOHHYECKHX AIIEKTPOMArHUTHBIX
KOJICOQHMSX.

Pemienne kayecTBEHHBIX 3ajad C ONOPOM
Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH,
OTIHCHIBAIOIITUE MEXaHHYECKUE u
AJIEKTPOMArHUTHBIE KOJICOAHMSI.

PaGora B rpynmax mnpu IUIAHUPOBAHHH,

IIPOBEICHUU u MHTEPIIPETALNN
pe3ysibTaToB  ONBITOB, U aHalu3e
JIOTIOJTHATEIBHBIX HUCTOYHUKOB
MH(}OpMaILIUK IO TEME
2.2 Mexannuec Mexannueckue BOJIHBI, ycaoBust | M3ydyenue o0pa3oBaHUs U Bu6mnuorexa [OK
KHE U pacrpoCcTpaHEHUs!. Ilepuon. CkopocTh | pacpOoCTpaHEHuUs MOTIEPEYHBIX U https://m.edsoo.ru/
3JIeKTpOMar pacnpocTpaHeHHUsI u JUIMHA BOJIHBI. | IPOJOJIBHBIX BOJIH. 7§41c97¢
HUTHBIE [Toriepeynble M TpoxosibHble  BONHBL | HaGmtojneHue oTpaskeHHsI U HpPelIoMIICHUS, -
BOJIHBI WnTtepdepenius u qudpakius MEXaHUYECKUX | HHTepdepeHIHH " T paKkiuu

BOJIH.
3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3BYyKa.
Bricota TOHA. Temb6p 3BYKa.
ONEKTPOMAarHUTHHIE BOJIHBI.

VYcn0BUs U3ITydeHUs AIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opueHtanms BekTopoB E, B, v B
JIEKTPOMAarHUTHOW BOJIHE.

MEXaHWYEeCKUX BOJITH.

HaGmioienne CBSI3M TPOMKOCTH 3BYKa H
BBICOTBI TOHA C AMIUIUTYJOM M YacTOTOMU
KoJIcOaHMi, 3BYKOBOT'O pe30HaHca.
Hccnenosanue CBOMCTB
AJIEKTPOMATHUTHBIX  BOJH:  OTPAKCHHE,
MpPEeNOMIICHUE, TOJSIpU3anus, AUPPaKIHs,
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CgpoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpake€HHe, IpeOMJICHHEe,  IOJsApU3aLus,
mudpakuus, — uHTepdepeHnus.  CkopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[Mkana JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHEeHHE DIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI  pafuOCBSA3M U TEJIEBUICHUS.
Pannonoxanus. DneKTpOMarHuTHOE
3arpsi3HEHUE OKPY)KAIOLIEH CpeJibl.
TexHudyeckue yCTpOWCTBA M IPAKTHYECKOE
OPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIbTpa3ByKOBasi JAMATHOCTHKA B TEXHUKE U
MeJIuIUHE, panap, panuoNnpuUEMHUK,
TEJEeBU30p, aHTeHHA, TenedoH, CBY-neup

uHTEephEepeHITU.

N3yuenue YCHOBUI W3JTyYEHUS
AJIEKTPOMArHUTHBIX ~ BOJH,  B3aWMHOM
opueHtanuu BektopoB E, B, v B
3JIEKTPOMATrHUTHOM BOJIHE.

N3ydenue NPUMEHEHHS
AIIEKTPOMArHUTHBIX BOJH B TEXHHKE H
OBITY.

OObsicHeHHE  TPUHLUUIOB  JCHCTBUA U
yCIIOBUI 0e30macHoro PUMEHEHHS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
yIABTPa3BYKOBOW TUATHOCTUKU B TEXHHUKE H
MeIuIMHe,  pajgapa,  paauONpPUEMHHKA,

TEJIEBU30pa, aHTEHHBI, Tenedona, CBY-neun.
Pemienue pacuéTHbIX M KayeCTBEHHBIX 3a/1a4
C OHOpOM Ha U3Y4YCHHBIE 3aKOHBl U

3aKOHOMEPHOCTH, OIHCHIBAIOIINE
pacrpocTpaHeHue MEXaHUYECKUX u
JJIEKTPOMAarHUTHBIX BOJIH.

Hcnons3zoBanue MH(}OPMaIlMOHHBIX
TEXHOJIOTUH IS TIOMCKa,
CTPYKTYpUPOBaHHUS, HMHTEpPIpETAlUud U
MIpeICTaBICHUS nHbopMauu npu

IIOJrOTOBKE COOOIIEHNH 00 MCIOIL30BaHUHI
SHCKTPOMaFHI/ITHI)IX BOJIH B TCXHHKC.

Yyuactue B JIMCKYCCUU 00
3J'ICKTpOMaFHI/ITHOM

OKpYKaroIleu cpebl.
PaGora B rpymnmax mnpu IJIaHUPOBAHUM,

3arpsA3HEHUHN

MIpOBCACHUHN n HHTCpHpCTaAllun
PE3YyJIbTAaTOB OIIBITOB n aHaJIn3¢
JOITOJTHUTCIIbHBIX NCTOYHHUKOB
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2.3

Onruka

10

I'eomeTpuyeckas onTuka.

[IpssMoNMHENHOE pacIpOCTpaHEHUE CBETa B
oaHopojHou cpene. Jlyu cBera. ToueuHblid
VCTOYHHK CBETA.

Otpaxenue cBeTa. 3aKOHbI OTPaXKEHHS CBETA.
[Toctpoenne  w300pakeHWH B IIJIOCKOM
3epkaine. [lpenomsienne  cBera.  3aKOHBI
MIPEIOMIICHUS CBeTa. AOGCOTIOTHBIH
MOKa3aTellb MIPEJIOMIICHUSL. [Tonnoe
BHYTpeHHee oTpaxkeHue. llpenenbHblil yrou
IIOJIHOTO BHYTPEHHETO oTpaxeHus. Jlucnepcus
cBera. CnoxHblil coctaB Oenmoro cBeta. L[Ber.
CobOuparoniue ¥ paccewBalOUINe  JIMH3BI.
Tonkasa nuH3a. @DOKycHOE pacCcTOsHUE U
onTHYeCcKas cuia TOHKOM JuH3bl. [locTpoenue
N300paxeHUi B coOuparommx u
paccenBaronMx JMH3aX. QPopMyna TOHKOHN
JIMH3BI. Y BEJIMYEHUE, 1aBaEMOE JIMH30M.
IIpenensl  TPUMEHUMOCTH  I€OMETPUUYECKOU
ontuku. BonHoBas ontuka. WHTepdepeHums
cBeta. KorepeHTHbIE MCTOUYHUKH. Y CIOBHUS
HAOJIIOJIEHUsT MakCUMyMOB M MHMHHUMYMOB B
UHTepPEPEHIIMOHHON  KapTUHE  OT  JIBYX
cUH(pa3HBIX KOT€PEHTHBIX UCTOYHUKOB.
Hudpakuus csera. [udpakunoHHas permérka.
VYcnoBue HaOMOIEHUS TIABHBIX MaKCHMYyMOB
IpHU TMaJeHUM MOHOXPOMATHYECKOTO0 CBETa Ha
TUGPAKIUOHHYIO PEHIETKY.

[Tonsipusanus cBera. TexHUYECKHE YCTPOMCTBA
U TPAKTUYECKOE IIPUMEHEHHE: OYKH, JIyIa,

N3ydyeHue sBIEHUS IOJHOIO BHYTPEHHETO
OTpaXEHHUs, €r0 MPUMEHEHUS B CBETOBOJE.
Nzyuenue MoJenen MHKPOCKOIIa,
TEJIECKOIIA.

[TosnydyeHnue criekTpa ¢ IOMOIIBIO IIPU3MBI

1 JudpakunoHHONW peméTku. M3mepenue
HoKa3aTeJssl PeJOMIICHHs CTEKIa.
HccnenoBanne CBONCTB  HM300pa)KeHUH B
mua3ax. OObSICHEHNE MPUHIUIIOB JACHCTBHS U
ycIOBUH 0€30IaCHOTO IMPUMEHEHUS OYKOB,

JIyIIBI, ¢doroanmapara, IIPOEKIIMOHHOTO
anmapara, MHUKPOCKOIIA, TEJIECKOIA,
BOJIOKOHHOM OITUKH, TUPPaKIINOHHOM

peIETKH, TONSPOona.

Pemenue pacu€THbIx 3a/1a4 ¢ SIBHO 3aJjaHHOMU
(bu3nuecKoil MOJEeNbI0 C UCHOJIb30BAHUEM
OCHOBHBIX 3aKOHOB u dbopmyn
r€OMETPUYECKON ONTUKH.

Iloctpoenne u onucaHue HU300pAXKEHUS,
CO3/1aBAEMOI0 IIJIOCKMM 3€pKajOM, TOHKOU
JIMH30M. PaccmoTpenue MPEIEIOB
MIPUMEHUMOCTH T€OMETPUYECKON ONTUKH.
PacnoznaBanue (Qu3nMueckux SABICHUM B
OTbITax U OKpY>KaroIen KU3HU:
MPSIMOJIMHENTHOE ~ paclpoOCTpaHEHHE CBETa,
OTpakeHHe, INperoMiIeHne, UHTephepeHIIns,
mubpakouss M [ONsApH3alUs  CBETa,
JUCTIepCHsi CBETA.

Nzyuenue YCIIOBHI HaOTIOACHUS
MaKCHMYyMOB " MHUHUMYMOB B

MHTEPPEPEHIIMOHHON KapTUHE OT JBYX

but6mmoreka [IOK

https://m.edsoo.ru/
7f41c97c
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¢doroanmapar, NPOEKUNOHHBIN anmapar,
MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA,
TU(paKIMOHHAS PEHIETKA, TTOISIPOU]]

CI/IH(ba?)HBIX KOI'¢pCHTHBIX HCTOYHHKOB.

Vcnosue HaOII0CHUS TJIaBHBIX
MaKCHMYMOB pu aJICHUH
MOHOXPOMATHYECKOTO cBeTa Ha
TUGPAKITUOHHYIO PEHIETKY.

AHaHI/IS OIITUYCCKHUX ﬂBHeHI/Iﬁ C
HCIIOJIE30BAHHEM 3aKOHOB: 3aKOH
IPSIMOJIMHEHHOTO PACIpOCTPAHEHUS CBETa,
3aKOHBI OTpaKCHHUS CBETa, 3aKOHBI
IPEJIOMJICHHUS CBETA.

Omnucanue OIITHYECKUX SIBJICHUN c
UCIIOJb30BaHUEM  (PM3UYECKMX  BEJIIMYHUH:

(oKyCHOE pacCTOSHHE M ONTHYECKas CHia
JIH3BI

Uroro no pazneny

24

Pazjen 3. OcHOBBI crienMaIbHON TeOpUM OTHOCUTEJIbHOCTH (Hajiee — CTO)

3.1 OcHoBbl 4 I'panuiisl IPUMEHUMOCTH PelieHne KauecTBEHHBIX 3a/1a4 Bu6nuorexa [OK
CIIeIMaTbHON KJIACCUYECKOW MEXAHUKH. C ONOpoil Ha WM3ydeHHBbIE TOCTYIAThI https://m.edsoo.ru/7f
TEOpUHU IToctynatet CIIELMAIbHOMN Teopun | CTO. 41c97¢
OTHOCUTEJIbH OTHOCHUTEJIBHOCTH: HMHBAPUAHTHOCTb MOAYIA | Mcrnolb30BaHUE MH(OPMAIIHOHHBIX
0CTH CKOpoCTH  CBC€Ta B BAKyyMC,  MNPHHIMII | 1eXHOIOTUH Ul IIOUCKA, CTPYKTYPUPOBAHUS,
OTHOCHUTEJIbHOCTH DUHILTEHHA. MHTEPIPETaIH H TIPEICTABICHHS
OTHOCUTENBHOCTD uH(GOpMaIlMU TPU TOJITOTOBKE COOOIIEHUHN O
OJIHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU TPaHHIAX [PUMCHUMOCTH  KIIACCHYECKOU
W COKpAIIeHHe JITHHBL. MexaHukd 1 ocaoBax CTO
OHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHIBI.
CBsi3b  Macchl C DJHEPrHe U  UMITYJIBCOM
PESITUBUCTCKON YaCTHUIIbI. DHEPTUs MOKOS
Wroro no pazpeny 4
Pa3nea 4. KantoBas puszunka
4.1 DJeMEHTEI ‘ 6 ®otonbl. dopmyna Ilnanka cBs3M >HEPrUU HaOmronenue q)OTogq)q)eKTa Ha YCTaHOBKE C Bbubmorexa IIOK
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KBAaHTOBOH hoToHa ¢ ero 4acTOTOH. DHEPrus M MMIYIbC | UMHKOBOH  miactuHoH.  Mccnenosanue | https://m.edsoo.ru
ONTUKU oroHa. 3aKOHOB BHeIIHero ¢porodddekra. [7f41c97¢c
OTKpBITI/Ie U HCCIIEAO0OBAaHUC (1)0T03(1)(1)€KT3.. O0BsIcHEHUE OCHOBHBIX IIPUHIUIIOB
OnbITb AlT. Cronerosa. 3aKOHBI | EHCTBUS TEXHUYECKUX YCTPOMCTB, TaKHX
dororddekra. YpaBHeHUe Kak: (OTOAIEeMEHT, (HOTOAATUUK, COTHEUHAS
Oiinmreitna st porosaddexra. Oarapes, CBETOAMOA; M  YCIOBUH HX
«Kpacnas rpanuna» Qorodpdexra. J[apaenune | 6€30MaCHOrO0 NPHMMEHEHHsS B NPAKTUYECKOM
csera. Onertel I1.H. JIeOGenena. JKA3HU.
Xumudeckoe neiicTBHe cBeTa. TexHumueckue | PCIICHHE PACUCTHBIX 3a1ad C SIBHO 3aJaHHOU
YCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: (puzuueckoil MOZIENBIO € HCIONB30BAHHEM
($OTO3IEMEHT, boTOIaTUYHK, CONHeyHasw | OCHOBHBIX 3aKOHOB U ()OPMYJI KBAHTOBOH
OaTapesi, CBETOIUO]T ONTHKH.
Pemrenne xkauecTBEHHBIX 3a/1ad C OMOPOM Ha
U3YyYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
KBaHTOBOM OIITHUKH. Pacno3naBanne
(u3nuecKux SIBICHUH B Y4YEOHBIX OIBITAX:
¢doroonexTpudeckuid  3¢pdekr,  CcBETOBOE
JTaBJICHHUE.
Ornucanne U3y4eHHbBIX KBAHTOBBIX SIBICHUU U
MPOIIECCOB C MCIOJIb30BAaHUEM (PU3UUECKUX
BEJIMYMH:  CKOPOCTh  3JEKTPOMArHUTHBIX
BOJH, [UJIMHA BOJIHBI M 4YacTOTa CBETa,
SHEPrusl ¥ UMITYJbC (pOoTOHA
4.2 Crpoenne Mopuens atoma Tomcona. Ombitel Pesepdopna | Msyuenue moaenu onsita Pesepdopaa. Bubimorexa [LIOK
aToMa 0 PacCesHUIO o-4acTull. IlmanerapHas MoJelb | [IposencHue JKCIIEpUMEHTA mo | https://m.edsoo.ru/
aroma. Ilocrynarer bopa. HaOJII0IEHHIO JMHENYATOro cmekTpa. | 7f41c97¢c

Uznyuenne wu morjiouieHue (OTOHOB MpuU
IepexoJie aToMa ¢ OJAHOTO YPOBHSI DHEPIUH Ha
apyroii. Buasl cnextpoB. CrHekTp ypoBHeEH
SHEPIMH aTOMa BOJOPOAA.

BousiHoBBIE cBOMCTBA yacTull. BonHel ne bpoins.
KopnyckyisipHO- BOJIHOBOM Jyalii3M.

OueHka aOCONIIOTHBIX U OTHOCHTEIIBHBIX
MOTPEIIHOCTe  M3MEepeHUud  (PU3HUECKUX
BEJIMYHH.

N3yuenne wmopenn  aroma:  TomcoHa,
IJTAaHETApPHOW MOJIEJIM aTOMa, MOJIEJIA aToMa
bopa.
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CronTanHoOE U BBIHYXJICHHOC U3JIYUCHUC.

TexHuueckue yCTpOMCTBA UM  IPAKTUYECKOE
IPUMEHEHHUE: CHEKTPAJIbHBIN aHaJIn3

(CTIeKTpOCKOII), Jia3ep, KBAHTOBBIA KOMIIBIOTEP

N3yueHne crniekTpa ypoBHEH DHEPrUU aToma

BOJIOpPOJIA. OOmbsicHeHne MPUHITUIIOB
nefcTBUA 5 YCIIOBUI 0€e30I1acHOTO
MPUMECHEHHUSI CIIEKTPOCKOIIA, nasepa,

KBAaHTOBOT'O KOMIIBIOTEDA.

Pemenne kauecTBEHHBIX 3a7a4 ¢ ONOPOH Ha
WU3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
¢usnueckue sBneHus no teme «CTpoeHue

aToMay.
Pacno3naBanue (u3NYeCKUX SBICHUHA B
y4eOHBIX OIbITaX: BO3HUKHOBEHHE

JIMHENYaTOr0 CIEKTpa U31y4EHUs.
AHanu3 KBaHTOBBIX MPOLIECCOB U SIBIECHUU C
UCIIOJIB30BAHUEM ITOCTYIaTOB bopa

4.3

ATOMHOE SApO

OKCIIEpUMEHTBI, JI0Ka3bIBAIOIUE CJIOKHOCTH
CTpOEHHUSA SAApa.

OTkpbITHE PaaOaKTUBHOCTH. OnbITHI
Pesepdopna mo  ompeneneHuio  cocTtaBa
paaroakTUBHOrO M3ny4yeHus. CBoiicTa anbga-
s oera-, ramMmma-u3JIyqdeHHsl. Binsinue
PaAMOAaKTUBHOCTH HA KUBbIE OPTraHU3MBI.
OTtkpeiTHE MpOTOHA U HelTpoHa. HykimonHas
mognens sanapa [eiisenOepra-VBanenko. 3apsn
aapa. MaccoBoe uywucio sgpa. HMzorormsl.
Anbda-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBIN
Oera-pacran. ['amma- wu3nydeHue. 3aKkoH
PaAMOAKTUBHOIO pacnajia.

OHeprusi CBSI3M HYKJIOHOB B siape. SnepHbie
cunbl.  [ledpexkr wmaccel sapa.  SnepHbie
peakuuu. JleneHne u cuHTE3 sAnep. AnepHbIin
peaktop. Tepmosinepusiii cuaTe3. [IpobreMbr n

N3yuenne JKCIIEPUMEHTOB,
JTOKa3bIBAIOIIMX  CJIOXHOCTh  CTPOEHUs
aTOMHOTO s1/1pa.

HccnenoBanne  TpexkoB  yactul (1o
TOTOBBIM ¢doTtorpadusam). N3yuenne
SIIEPHBIX CUJI, SIAEPHBIX PEAKINI CUHTE3a U
pacnaza, TepMOsIIEPHOTO CUHTE3A.
N3yueHne HYKIOHHOM MOJEIM  s1pa
I'eitzenbepra-MBanenko.

OObsicHeHHe YCTPOWCTBA M IMPHUMEHEHHS
J03UMETpa, Kamepbl BuibcoHa, snepHOro
peakTopa, aTOMHOM OOMOBI.

Pemenue 3agad ¢ onopoil Ha NOJyYEHHBIE
3HAHHUS, B T.4. O 3apsAJ€ U MacCOBOM YHCIIE
A1pa.

PacrioznaBanue Qu3nyeckux SBICHUM B
y4eOHBIX OIBITAaX H B  OKpYXKaroIei

bubmnoreka IIOK
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MEPCIIEKTUBBI SACPHOM SHEPTEeTHKU.

DKOJOTHYECKHE ACIIECKThI SIICPHOM
SHEPreTHKU.

DJleMeHTapHbIe YaCTHUIIBI. OTKpBITHE
MO3UTPOHA.

MeTtonpl HaOJII0IeHUS u perucrpanuu
3JIEMEHTapHBIX YaCTHII.

DOyHIaMEHTAIbHBIE B3aUMOJCHUCTBUA. EJIMHCTBO
¢u3mueckoil  KapTHHBI MHpa. TexXHUYECKue,
YCTPOMCTBA W  NPAKTHYECKOE MPUMEHEHHE:
JI03UMETpP, Kamepa BuibcoHa, siAepHbI peakTop,
aToMHasg Oomba

JKU3HHM: €CTECTBEHHAs W HWCKYCCTBEHHAs
PaIMOAKTUBHOCTb.

OnurcaHne KBaHTOBBIX SIBJICHUU U MPOIECCOB
C WCTOJb30BaHUEM (UBHUYECKUX BEIUYHUH:
NepuoJl  TOoJypaclajaa, DJHEPrus  CBs3H
ATOMHBIX s7Iep, AePEKT MACCHI siIpa.

Ananmmuz MPOIECCOB A SBJICHUHU c
WCIIOJIb30BAaHUEM 3aKOHOB U TIOCTYJIATOB:
3aKOH COXPAHEHHS SJICKTPUUYECKOTO 3apsja,
3aKOH  COXPAaHEHHS  MacCOBOIO  YHCIA,
noctynatel bopa, 3akoH pPaJUOaKTHBHOTO

pacnana.

Yyactue B pabore  Kpyrjiaoro —croia
«DyH1aMEHTAIIbHBIC B3aUMOJICUCTBUSL.
EnuncTtBO  umsMueckoii KapTUHBI  MHPay»
Hcnonb3oBanue MH(POPMAIMOHHBIX
TEXHOJIOTH 17151 IOMCKA, CTPYKTYpUPOBAHUS,
UHTEPIPETALUU i MIPEICTABICHUS

UH(POPMALIUHU TP MOJTOTOBKE COOOLIEHUN O
NPpUMCHCHUN 3aKOHOB KBAHTOBOM (1)I/ISI/IKI/I B
TEXHUKE M TEXHOJIOTHUAX, DOKOJIOTHYECKHUX
ACIEKTaxX sIEPHON DHEPTeTUKHU

Uroro no pazneny

15

Pa3nes 5. DjieMeHTBHI ACTPOHOMMH M ACTPOPU3UKHU
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5.1 OIeMEHTBI 7 Oranbl pa3BuTus actpoHomud. [IpukmnagHoe u | IlogroroBka  cooOmeHwit 00 — 3Tamax Bu6nmorexa LIOK
aCTpOHOMHUU MHPOBO33PEHYECKOE 3HAUEHUE aCTPOHOMUMU. pa3BUTUI aCTPOHOMHH, O IPHUKIATHOM H https://m.edsoo.ru/
u Bun 3Bépgnoro Heba. Co3Be3nus, SpKHE | MUPOBO33PEHUECKOM 3HaueHuu | 7f41c97c
acTpo(u3uKH 3BE31bI, IUIAHETHI, MX BHIUMOE JBWXKCHHME. | aCTPOHOMHMM, O METOJAaX  IOJy4YEHUS

Conneunas cucrema. Connue. CosHe4Has | HaydyHBIX  ACTPOHOMHYECKUX  3HAHHU,
akTUBHOCTb. Mcrounuk »Heprunm CoyHIA M | OTKPBITUSAX B COBPEMEHHOW aCTPOHOMHHU.
3BE3 L. N3yueHne COBpEMEHHBIX IIPEACTABICHUM O
3BE31bI, KX OCHOBHBIE XAapaKTEPUCTHKH. | MPOMCXOXACHUH u HBojronmu CoyHIa U
Huarpamma «CIIEKTPAJIbHBIN KJ1acc — | 3B&3IL.
CBETUMOCTH. 3BE311bI TNIABHOM | J]3yyeHue TUIIOB TraJIaKTHK, PaJIMOTaIaKTUK
OCJIEI0OBATENLHOCTH. 3aBUCUMOCTh «Macca — | KBa3apoB Usyuenne  JBIKEHHS
CBETUMOCTB) Ui 3BE3] TMABHOH | poGocypy  rem, oBomoums 38831 M
[OCJIEI0BAaTEIbHOCTU. BHYyTpeHHee cTpoeHue .
. Bcenennoii, npoueccoB, NPOUCXOMAINX B
3B€310. COBpPEMEHHBIE  NPEICTaBICHHUA O .. N
N 3B€30aX, B  3BE3AHBIX  CUCTEMAX, B
IPOUCXOXKAECHNUU U 3BoTtouU ColHLIA U 3BE3. - Stoi
Oranbl xku3HU 3BE€34. Mneunblil ITyTte — Hamia MEKTATAKTHACCKOH cpeEe, MaclirtabHou
[ ANaKTHKA. cTpykTypbl  Bcenennoil.  OObsicHeHue
Tonosxkenne 1 aprkenne Conxua B Nanaktuke. | PACUIMPeHHs BCENCHHON Ha OCHOBE 3aKOHA
Tunsl rajakTuk. PagvoranakTuku W KBas3aphl. Xabbra.
Y&pHble AbIHI B AAPAX FaTaKTHK. [ToaroroBka kK OOCYXAEHHIO HEPEIIEHHBIX
Bcenennas. Paciinpenue Beenennoii. 3akoH Hpg6neM . aCTpOHOMHI/_I" lIposenerne
HaOJIIOJICHUH HEBOOPYXKEHHBIM TJIA30M C
Xab06ma. Pa3zberanue ranakTuk. Teopus 8 pY
HCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
bonbuioro B3psiBa. PenMKTOBOE U3IyUEHHE. .
. MPWJIOXKEHUHN TSI OIIpeIeeHUsI TIOJI0KEHUS
MacmrabHast ctpykTypa BeeneHHoi.
M q i 5 HeOECHBIX 00OBEKTOB Ha KOHKPETHYIO JaTy:
TarajJakTHKa. HIEHHBIE POOJIEMBI
© CPCILCHHBIC HPOOIIC OCHOBHBIE CO3BE3/1UA CesepHoro
aCTpOHOMHHI noJymapus u spkue 3BEé3abl. [IpoBeneHue
HaOmozeHuit B Teneckon JIyHbI, IUIaHET,
Mineynoro Ilyru. Yuactue B guUCKyccuu O
HEpEIICHHBIX Mpo0iieMax aCTPOHOMUHU
Wroro no paszneny 7

Paspnen 6. O6o01maronee noBTopeHue
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6.1 O6o0uarory 4 O6o0meHnre W cucreMaTu3alus CcoJep)kaHus | Yyactue B JTUCKycCMM O ponu ¢u3uku ¥ bubmmoreka [JOK
ce paszienoB Kypca «MexaHuka», «MoOJIEKyIsApHas | aCTPOHOMHH B Pa3InIHBIX cdepax| https://m.edsoo.ru/7f
HOBTOPCHHC buznka u TEPMOAUHAMUKAY, | AEATEIBHOCTH JeJIoBeKa. IToxroroska 41c97c

«QnektponuHamuka», «KomebaHuss M BOJHBI), | COOOIIEHUH O MecTe (PU3MUecKOW KapTHUHB]
«OCHOBBI CrenuagbHON TEOPUH | MUpA B PsAly COBPEMEHHBIX MPEICTABICHUN O
OTHOCHUTEIIbHOCTH Y, «KBanToBast (usuka», | mpupose.
«DJJIeMEHThl aCTPOHOMUU U  acTpOU3HKW». | BpImosHEHUE y4eOHBIX 3aJJaHuH,
Ponb Gu3uku u aCTpOHOMHH B SKOHOMUYECKOM, | IeMOHCTPUPYIOLIUX  OCBOGHHE  OCHOBHBIX|
TEXHOJIOTMYECKON, COLUMAIbHON M OTHYECKON | MOHATUHM, (HU3MYECKMX BEIMYMH M 3aKOHOB
cepax meATENBHOCTH YENOBEKA, POJIb M MECTO | Kypca (usuku 10—11 xmaccos
(GU3HUKN 1 aCTPOHOMHUU B COBPEMEHHOM Hay4HOUI
KapTUHE MHpa, 3HAYEHUE  ONUCATEIbHOM,
CUCTEeMATHU3UPYIOIIEeH,  OOBSICHUTENBHOM U
MIPOTHOCTUYECKOM byHKIMi (buzmyeckoi
TEOpUH, poib  (HU3HUECKOH  Teopuu B
dbopMupOBaHUU TIpeACTaBICHUN O (U3HUECKOI
KapTUHE MHpa, MeCTO (PHU3UUYECKOW KapTHHBI
MUpa B 00meM  psay — COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIpEICTaBICHUI 0
IpUpoJIe
Uroro no pazueny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB IIO
ITPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koamiecrso wacon JuieKTpoHHBbIE (U (pOBLIE)
Ne ni/m HaumeHoBaHMe pa3iesioB U TeM NPOTrPaMMbI Koutposabnsbie IMIpakTn4yeckune
Bcero o0pa3oBaTeJibHbIE pecypchl
padoThI padoThI
Paznen 1. DU3UKA U METOAbI HAYYHOI'O IO3HAHUSA

1.1 ®u3nKa U METO/IBI HAYIHOTO TTO3HAHUS 2 bubmmorexa LIOK
https://m.edsoo.ru/7f41bf72

HWroro no pazaeny 2

Paznen 2. MEXAHUKA

2.1 Kunemarrnka 5 Bu6nuoreka IJOK
https://m.edsoo.ru/7f41bf72

2.2 Junamuka 7 bubnuoreka [IOK
https://m.edso0.ru/7f41bf72

2.3 3aKOHBI COXpaHEHHS B MEXaHUKE 6 1 1 bubmmorexa [IOK
https://m.edso0.ru/7f41bf72

Hroro no pazaeny 18

Paznen 3. MOJIEKYJISIPHASA ®PU3NKA U TEPMOJANHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHO-KHHETUIECKOW TEOPHH 9 1 bubnmorexa [IOK
https://m.edsoo.ru/7f41bf72

3.2 OCHOBBI TEPMOANMHAMUKHU 10 1 Bu6nuoreka IJOK
https://m.edsoo0.ru/7f41bf72

3.3 ArperaTHble cOCTOSIHUS BelecTBa. Pa3oBbIe EPEXObI 5 Bubmorexa [JOK
https://m.edso0.ru/7f41bf72

Wroro mo paznery 24

Paznen 4. JIEKTPOJIMHAMUKA

4.1 OneKTpocTaTHKa 10 1 Bubmorexa [JOK
https://m.edsoo.ru/7f41bf72

4.2 ITocTosiHHBIN 35eKTprUecKuil TOK. TOKH B pa3InIHbIX 12 1 Bubmuorexa LIOK

cpenax https://m.edsoo.ru/7f41bf72

HWroro mo pasnueny 22

PesepBHOE BpeMs 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 3
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INIOYPOYHOE IINTAHUPOBAHU

10 KJIACC
Koitiectso wacon DJIeKTPOHHbIe M (POBbIE
Nen/n Tema ypoka KonTpoabHbie IIpakTu4yeckue
Bcero o0pa3oBaTeJibHBIE Pecypchl
padoThI padoThI
1 ®dwu3uka — HayKa o mpupoje. HaydHsie MEeTOIbI TO3HAHUS 1 bubmmorexa [IOK
OKPY’KaIOIIEr0 MUpPa https://m.edsoo.ru/ff0c32e2
2 Ponp 1 MecTo Qu3uku B pOpMUPOBAHUH COBPEMEHHON HAYTHOM 1 bubmmoreka [JOK
KapTHHBI MHpPa, B IPAKTHUECKOHN JIESITETbHOCTH JIIOACH https://m.edsoo.ru/ff0c33e6
3 Mexannueckoe IBrmkeHHe. OTHOCHTENBHOCTh MEXaHMUYECKOTO IBUKECHHUSL. 1 Bubmuorexa LHOK
ITepemMerieHne, CKOPOCTh, YCKOPCHUE https://m.edsoo.ru/ff0c3508
4 PaBHOMEpHOE IPAMOTMHEWHOE JBUKCHIE 1 bubmmorexa [IOK
https://m.edso0.ru/ff0c3620
5 PaBHOYCKOpEeHHOE MPSMOIMHEHHOE TBHYKCHHE 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0c372e
6 CBobogHoe naneHue. Y cKopeHue cBOOOHOTO TTaIeHUS 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitHoe apmwxenue. J{BmxkeHne MaTepruaJbHON TOYKHU O 1 Bubmumoreka [JOK
OKPY)KHOCTH https://m.edsoo.ru/ff0c3ada
8 [Ipunuun otHocuTenbHOCTH ["anunes. MHepuuanbHble CUCTEMBI OTCUETA. 1 bubmmorexa [IOK
ITepBbiit 3akoH HproTOHA https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. [punmmn cynepmno3unmu cuil. Bropoit 3akoH 1 Bubnuoreka [IOK
HrroToHa U1 MaTepuanbHOW TOUKH https://m.edsoo.ru/ff0c3be8
10 Tpernit 3akoH HproTOHa U151 MaTepHaIbHBIX TOUEK 1 Bbubmuorexa LIOK
https://m.edsoo.ru/ffOc3be8
11 3akoH BceMUpHOTO TsiroteHus. Cuina Tspkectu. [lepBast kocMudeckas 1 Bubmmorexa [JOK
CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1 Bbubnuorexa LIOK
https://m.edsoo.ru/ff0c3e18
13 Cuna Ttpenus. Koaddumuent tpenus. Cuiia CONPOTUBICHUS MPHU 1 bubnuoreka [IOK
IBWKEHUU TeJa B KUIKOCTU WIIU ra3e https://m.edsoo.ru/ff0c3f76
14 [locTynaTensHOE 1 BpaliaTelbHOE IBUKEHUE a0COIIOTHO TBEPIOTO 1 Bbubmuorexa LIOK
tena. MomeHT cuibl. [liedo cuibl. Y cnoBusi paBHOBECHS TBEPAOIO Tena https://m.edsoo.ru/ff0c41a6
15 NMnynbc MaTepranbHON TOUKH, CUCTEMBI MATEPUANIBHBIX TOUEK. MIMITyIIbC 1 Bubmoreka [JOK
cuJyIbl. 3aKOH COXPaHEHUs UMITyJIbca. PeakTHBHOE JABIKEHHE https://m.edsoo.ru/ff0c43d6
16 Pabota u momHocTh cunbl. Kunetnueckas sHeprust MaTepHaIbHON TOUKH. 1 Bbubmuorexa LIOK

TeopeMa 00 U3MEHECHUN KUHECTUYCCKON OHCPIrun

https://m.edsoo.ru/ff0c4502
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17

[NorennmanpHas sHeprus. [loTeHIMaNEHAS SHEPTUS YIIPYTO
neGopMUpOBaHHOW TIPYKUHEI. [loTeHIMaNbHAS SHEPTUs TeIa BOIU3H
TTOBEPXHOCTH 3eMITH

bubmuoreka IIOK
https://m.edsoo.ru/ff0c461a

18 [loreHumanbHbIe M HEMOTEHIUATBHBIE CUITbL. CBS3b PabOTHI Bubnmuoreka LJOK
HETMOTCHITUAILHBIX CHJI C U3MEHCHUEM MEXaHUYECKOM SHEPTHUHU CUCTEMBI https://m.edsoo.ru/ff0c478c
Tesl. 3aKOH COXPaHEHHUS] MEXaHUYECKOHW SHEPIUH
19 JlabopaTtopHas pabota «MccmenoBanue CBsI3H pabOTHI CHITBI ¢ U3MEHEHHEM
MeXaHUUECKOW HEPrHH TeJla Ha MPUMEPE PACTSHKEHUS PE3HHOBOTO
KIYTay
20 KontponbHas padbora o reMe «Kunemaruka. lnnamMuka. 3aKOHBI bubmmoreka [JOK
COXpaHEHHUS B MEXAHUKEY https://m.edsoo.ru/ffOc4b74
21 OCHOBHBI€E MTOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHH. Bubmuoreka [JOK
bpoyHoBckoe newkenune. Juddysus https://m.edsoo.ru/ff0c4dc2
22 XapakTep ABMKEHUS U B3aUMOJACHCTBUS YacTHLL BewecTBa. Monenun
CTPOEHUSI ra30B, JKUAKOCTEH U TBEPABIX Tel
23 Macca monekyin. Konmyectso Bemectsa. [loctosiHHas ABoraapo
24 TemoBoe paBHoBecue. Temmepatypa u e€ uzmepenue. Lllkana
temneparyp Lenbcus
25 Wneansusiii raz 8 MKT. OcaoBHOe ypaBHeHHe MKT bubmmorexa [IOK
https://m.edsoo.ru/ffOc4fde
26 AOCOIOTHAs TeMIIepaTypa Kak Mepa CpeHEeH KMHeTUIeCKON SHePTruu bubnunoreka [IOK
JBIKEHUsI MOJIeKyJ1. YpaBHeHne MenzesneeBa-Kianeiipona https://m.edsoo.ru/ff0c511e
27 3akoH JlanbToHa. ['a30BbIE 3aKOHBI
28 JlaboparopHas padora «VccienoBanne 3aBUCUMOCTH MEKITY
napamMeTpaMu COCTOSHHS Pa3pesKeHHOTO ra3ay
29 W3zomnporiecchl B naeanbHOM Tasze U UX TpauuecKkoe MpeicTaBlIeHne Bubmorexa [JOK
https://m.edso0.ru/ff0c570e
30 BHyTpeHHSs SHEprus TepMOAMHAMUUYECKON CUCTEMBI U CIIOCOOBI €€ Bbubnuorexa LIOK
n3Mmenenus. KomuuecTBo TemioTsl v padota. BHyTpeHHss SHEpTHst https://m.edso0.ru/ff0c5952
OJTHOATOMHOT'O HJIeaJIbHOTO ra3a
31 Buel Terionepeaauu bubmuoreka IIOK
https://m.edso0.ru/ff0c5c36
32 VY nenpHas TEMI0EMKOCTH BelecTBa. Konn4yecTBo TEMIOTHI PpH Bbubmuorexa LIOK
Terionepenaye. AnuadbaTHbIi IPoIece https://m.edsoo.ru/ff0c5c36
33 [TepBrrit 3aKOH TEPMOIUHAMUKH U €TI0 IPUMEHEHHUE K U30IIPOIIeccaM bubnuoreka [IOK
https://m.edsoo.ru/ffOc5efc
34 Heob6paTumocTs npotieccoB B mpupoze. BTopoii 3akoH TepMOInHAMUKN Bbubmuorexa LIOK

https://m.edsoo.ru/ff0c6230
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35

[punnun aeitcreus u KIIJ TemnoBoit MamuHb

bubmuoreka IIOK
https://m.edsoo.ru/ff0c600a

36 Huxn Kapao u ero KIT]],
37 DKOJIOTHYECKHE MTPOOIEMBI TEIIIOYHEPTCTHKHI
38 O6o0maromumii ypok «ModexymnsipHas puznka. OCHOBBI TEPMOJUHAMHUKIY Bubnmuoreka LJOK
https://m.edso00.ru/ff0c6938
39 KonTponbras padora mo teme «MounekymsipHasi ¢puznka. OCHOBBI bubmmoreka [JOK
TEPMOINHAMUKID) https://m.edsoo.ru/ff0c6a50
40 [MapooOpa3oBanue u KoHAeHCaNWs. MciapeHue u KumneHue bubnuoreka [IOK
https://m.edso0.ru/ff0c63b6
41 AOCOIIOTHASI 1 OTHOCHTEJbHAS BIAXKHOCTH BO3yxa. HackimeHnsrit map bubmmorexa [IOK
https://m.edsoo.ru/ff0c64d8
42 TeEpnoe teno. Kpucrammyaeckue 1 amopdHble Tena. AHU30TPONHS Bubmuorexa [JOK
cBoiicTB kpuctayuioB. JKuakue kpucrauibl. COBpeMEHHbBIC https://m.edso00.ru/ff0c65f0
MaTeprabl
43 [InaBenne u kpucTaUM3anus. Y IeIbHas TEIUIOTA IJIABICHUSI. bubmmorexa [IOK
Cy6numarys https://m.edsoo.ru/ff0c6708
44 YpaBHEHHE TEIIOBOTO OajlaHca bubnunoreka [IOK
https://m.edso0.ru/ff0c6820
45 DnexTpu3anys Tell. DNeKTPUIecKuii 3apsia. J(Ba Buaa 3JeKTPHUIECKUX bubmmorexa [IOK
3apsIIoB https://m.edsoo.ru/ff0c6bcc
46 [TpoBOIHUKY, TUINEKTPUKH U TIOTYIIPOBOTHUKH. 3aKOH COXPAHCHHUS Bubnunoreka [IOK
DIIEKTPUYIECKOTO 3apsijia https://m.edsoo.ru/ff0c6bcc
47 Bsaumopeiictsue 3apsanoB. 3akoH KynoHa. TodedHsli d1eKTpUIeCKHit Bbubmuorexa LIOK
3apsin https://m.edsoo.ru/ff0c6ce4
48 Hanpsix€aHoCTh anexkTpuyeckoro noiisd. [IlpuHiun cynepno3uuuu Bubnunoreka [IOK
DIIEKTPHYECKHX TTOJIeH. JIMHMK HANPSOKEHHOCTH https://m.edsoo.ru/ffOc6df2
49 PaGora cun anexrpocraruueckoro moist. [lorenmnuan. PasaocTs Bu6nuoreka IJOK
OTEHIAAIOB https://m.edsoo.ru/ff0c6f00
50 [TpOBOIHUKY M TUAIEKTPHUKH B IIEKTPOCTATHIESCKOM IIOJIE. Bubnunoreka [IOK
JIMdIeKTprYeCcKas MPOHUIIAEMOCTh https://m.edso0.ru/ff0c7018
51 OnexTpoemkocTs. KoHnencarop Bubmuorexa LIOK
https://m.edsoo.ru/ff0c7126
52 OneKTPOEMKOCTB TNIOCKOT0 KOHAEHCATOpa. DHEPT U 3apsHKEHHOTO Bbubmuorexa LIOK
KOH/JICHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlaboparopHas padora "M3MepeHre 31eKTpoéMKOCTH KOHIeHcaTopa'
54 [TpuHOun geldcTBUA U IPUMEHEHNE KOHACHCATOPOB, KOIIMPOBAIBHOTO

anmnapara, CTpyHHOTr0 IpUHTEpa. DJIEKTPOCTATHIECKAas 3alUTa.
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3azemiieHHE IEKTPONPUOOPOB

55 DNeKTpUYIEeCKUil TOK, YCIOBHUS ero cyliecTBoBaHus. [locTOsHHBI TOK. 1
Cuna toka. Hampsixenune. Conporusiienue. 3akod OMa st yqacTka
HenH
56 [locnenoBarensHOE, MapamieabHOE, CMEIIAHHOE COSANHEHHE 1 Bubnmuoreka LJOK
npoBOIHKUKOB. JlabopaTtopHast paborta «/3yueHne CMENIaHHOTO https://m.edsoo.ru/ffOc74f0
COCJIMHEHHS PE3UCTOPOBY
57 PaboTa u MOIIHOCTB AMEKTPUIECKOro Toka. 3akoH Jxoyinsa-Jlenna 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0c7838
58 3akon OMa 115 MOTHOH (3aMKHYTOM) 3eKTpudeckol 1ienu. KopoTkoe 1 bubnuoreka [IOK
sambikanue. JlaboparopHas pabora «M3mepenne DJ]C HCTOUHHMKA TOKA https://m.edsoo.ru/ffOc7ae0
W €0 BHYTPEHHETO COMPOTHUBIICHUS
59 DNEeKTpOHHAsI TPOBOAMMOCTD TBEPIBIX METAJIOB. 3aBUCUMOCTh 1
COIMPOTHBIICHUS METAIJIOB OT TeMrepatrypbl. CBEpXIPOBOIUMOCTb
60 DNeKTpUIecKuil TOK B BakyyMe. CBOHCTBA 3JIEKTPOHHBIX ITyYKOB 1
61 [TomympoBogHUKY, UX COOCTBEHHAS M PUMECHAS TTPOBOIUMOCTb. 1 bubmmorexa [IOK
CgoiictBa p—Nn-nepexoza. [1oaynpoBoHUKOBBIE TPUOOPHI https://m.edsoo.ru/ff0c84ae
62 ONeKTpUYeCcKuil TOK B pacTBOpax M pacIulaBax 3JIeKTPOJIUTOB. 1 Bubmuoreka [JOK
DJIEKTPOIIH3 DIEKTPOTUTHIESCKAS THCCOITHAITHSL. https://m.edsoo.ru/ff0c82ba
63 DNeKTpUIecKuil TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSTENBHBIN 1 bubmmorexa [IOK
paspsa. Mosaus. [na3zma https://m.edsoo.ru/ff0c84ae
64 DNeKTpUYECKUE MPUOOPHI U YCTPONCTBA M UX MPAKTHICSCKOE 1 Bubnunoreka [IOK
npuMeHenne. [TpaBnina TexHuKku 6€30MacCHOCTH https://m.edsoo.ru/ff0c86fc
65 O06o0maronuii ypok «NeKTPOAHHAMUAKA 1 Bu6nuoreka IJOK
https://m.edsoo.ru/ff0c88be
66 KouTposbHas padora 1o teme «ieKTpocraTuka. [1ocTosHHBIN 1 Bubnunoreka [IOK
AJICKTPUIECKUI TOK. TOKH B Pa3jIMYHBIX CPEIAX» https://m.edsoo.ru/ff0c8a8a
67 Pesepsublii ypok. KonrponpHas padora no teme "DiekrpoanHamMuka' 1 Bbubnuorexa LIOK
https://m.edso0.ru/ff0c8c56
68 PesepBHbiii ypok. O0oOmaromuii ypok mo remam 10 kiiacca 1 Bubnunoreka [IOK
https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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INOYPOYHOE INTAHUPOBAHME 11 KJIACC

KoanyecTBo 4acoB

JIeKTpPOHHBIE HH(PPOBBIE

Ne n/m Tema ypoka Kontpoannslie | IlpakTnuyeckue
Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsI padoTsI
1 ITocTosiHHBIE MATHUTHI U UX B3auUMoOJelcTBHE. MarHuTHoe mose. BekTop 1 Bubnuoteka LIOK
MAarHUTHOW MHAYKIKU. JINHUU MarHUTHOW MHTYKITUU https://m.edsoo.ru/ff0c9778

2 MarsuTHoe T10JIe MPOBOIHKKA ¢ ToKoM. OmbIT DpcTena. BzanmonelicTere 1 bubmmorexa [IOK
MIPOBOJIHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 Jlaboparophas pabota «/3yueHrue MarHUTHOTO MOJISI KATYIIKHA C TOKOM) 1 1 Bbubmmoreka [JOK

https://m.edsoo.ru/ff0c98fe

4 JleficTBe MarHUTHOTO TTOJI HA TTPOBOTHUK ¢ TOKOM. Crta AMrrepa. 1 1 bubmmorexa [IOK
Jlaboparopnast pabora «ccaemoBanne qHCTBHUS MOCTOSIHHOTO MarHuTa Ha https://m.edsoo.ru/ff0c9ac0
PaMKy C TOKOMY

5 JlelicTBMe MAarHUTHOTO TIOJISI HA IBIKYIIYIOCS 3apsDKEHHYIO YacTHILY. 1 bubmmorexa [JOK
Cuna Jlopeniia. Pa6ora cuibl Jlopenna https://m.edsoo.ru/ff0c9df4

6 OnekTpoMarHuTHas WHAYKIMA. [I0TOK BEKTOpa MarHUTHOW MHIYKIUH. 1
OJIC nHaykimu. 3aK0H JIeKTPOMarHUTHON uHayKuuu Papanes

7 JlaGopaTopHas pabota «cciaemoBanue SBICHHUS HIEKTPOMAarHUTHOMN 1 1 bubmmorexa [JOK
WHTYKITHID https://m.edsoo.ru/ff0cal50

8 NagykruBHOCTh. SABNeHue camounaykuud. JC caMOMHITyKIIUH. 1 Bubmunorexa [IOK
DHeprust MarHUTHOTO MOJIsl KATYIIKH ¢ TOKOM. DJIEKTPOMArHMTHOE MOJIe https://m.edsoo.ru/ff0ca600

9 TexHuueckue yCTpOHCTBa M WX IPHUMEHEHHE: IOCTOSHHBIE MAarHHTHI, 1
3NIEKTPOMArHUTHI, JIEKTPOABUTATENb, yCKOPUTENN 3JI€MEHTAPHBIX YacTHII,

WHIYKIIMOHHAS ITeYb

10 | O6oOmaronuii ypok «MarHuTHOE moJie. DJIeKTPOMArHUTHAS WHIYKIIHSD 1 But6mmoreka [JOK

https://m.edsoo.ru/ffOcab82

11  |KonutpoabsHas paboTa o Teme «MarHuTHoe mnojie. DJIeKTpOMarHuTHas 1 1 bubnuoteka LIOK
WHTY KIS https://m.edsoo.ru/ff0cad58

12 [CBoGoanble MexaHudeckue konebanus. ['apMoHUYEeCKHEKOIeOaHMs. 1 bubmmorexa [{JOK
YpaBHeHHEe rapMoHUYecKuX KojeOaHui. [IpeBpaiienne sHeprun https://m.edsoo.ru/ff0caf06

13 [JIabopatopHas pabota «lccnenoBanue 3aBHCUMOCTH MEPHOJIa MAJIBIX 1 1
KoJIeOaHMH rpy3a HAHWUTH OT JJIMHBI HUTH M MacChl TPy3a»

14  |KonebartenpHblli KOHTYp. CBOOOITHBIC AJIEKTPOMArHUTHBIC KoJieOaHUS B 1 bubmmorexa [{JOK
UIealIbHOM KO0J1e0aTeIbHOM KOHTYpE. AHAIOTHS MEXIY MEXaHUUSCKUMH H https://m.edsoo.ru/ff0cb820
JJIEKTPOMArHUTHBIMU KOJICOaHUSIMU

15 |®Popmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTUH B HJI€aJIbHOM 1 Bbubnuoteka LIOK
K0J1e0aTeIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4

16 |[IlpexcraBieHne O  3aTyXaoImMX  KoJeOaHHSIX. BbIHYX1€HHbIE 1 bubmmorexa [JOK
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MeXaHn4eckue Konebanus. PesoHanc. BeiHYkIeHHBIE 2IEKTPOMATrHUTHEIC
KoJicOaHus

https://m.edsoo.ru/ffOcbb86

17 |llepemennslii TOk. CHHYCOWIANbHBIA TEPEMEHHBI TOK. MOIIHOCTH| bubmmorexa [IOK
MIEPEMEHHOTO TOKA. AMIUIUTYIHOE U JACHCTBYIOIIECEC 3HAUYCHUE CHIIBI TOKA U] https://m.edsoo.ru/ffOcbhd34
HaIPSHKECHUS

18 | Tpancdopmarop. [Ipom3BoaCTBO, rnepeaaya 3 moTpebIIeHNe
3JIEKTPUUECKON SHEPTUHU

19 |VYcTpolcTBO W TpakTUYECKOE MPUMEHEHHE 3JIEKTPHYECKOro 3BOHKA, Bubmuoteka LIOK
reHepaTopa MepeMEeHHOT0 TOKa, IWHUM dJIeKTponepead https://m.edsoo.ru/ff0cc324

20 |DxomoruuecKkue PUCKH TPH TMPOU3BOJCTBE 3JIEKTpodHepruu. KymnbTypal
VICTIOJIb30BAHMSI 3JIEKTPOIHEPTUH B TIOBCEAHEBHOM KU3HU

21 |MexaHn4decKue BOJHBI, yCIOBUS pacnpoctpaHerus. [leproa. CkopocTs bubmmorexa [JOK
pacrpoCTpaHeHus U JIMHA BOJHEL. [lonepeunsie M MPOI0ABHBIE BOJIHBI https://m.edsoo.ru/ff0cca54

22 | 3Byk. Cxopocts 3ByKa. 'poMKocTh3BYKa. Beicota ToHa. TeMOp 3ByKa Bubmmoteka LIOK

https://m.edsoo.ru/ff0cccOc

23 | DnexTpoMarHWTHBIE BOJHBI, HXCBOWCTBA U CKOpocTh. [llkama bubmmorexa [JOK
9JICKTPOMArHUTHBIX BOJTH https://m.edsoo.ru/ffOccfe0

24 | [IpuHUUMIIBI paANOCBSI3U U TeJeBHACHUS. Pa3BuTHE CPECTBCBII3N. Bubmmoteka LIOK
Pagnonokamus https://m.edsoo.ru/ffOcc6f8

25 | KoHtponwsHas paborta «KonebaHWs MBOIHED)

26 | [IpsamonuneliHOE pacpoCTpaHEHUECBETA B OJHOPOIHOM cpejie. Bubmmotexa LIOK
ToueuHblit ICTOYHUK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350

27 | OrpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue bubmmorexa [{JOK
M300paKEHHI B TNIOCKOM 3epKalie https://m.edsoo.ru/ff0cd4e0

28 |I[Ipenomnenue cBera. [lonHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHblil o bubnuoteka LIOK
MIOJIHOTO BHYTPEHHETO OTPAKEHUS https://m.edsoo.ru/ff0cd7{6

29 |JlaGopartopnas pabora «/3mMepeHune mokasarens HMPEIOMIICHUS CTEKIIa» But6mmoreka [JOK

https://m.edsoo.ru/ffOcd67a

30 | JIunzel. [HocTpoenue nzoOpaxeHuit Bivaze. PopMmysia TOHKOH JIMH3BL bubnuoteka LIOK
VYBeIHueHNE TUH3bI https://m.edsoo.ru/ffOcddle

31 |JlabopatopHas padora «/ccaenoBaniue CBONCTB M300paKCHHI B JIMH3AX)

32 | Hucnepcus cera. CloxHbIN cocTaBOenoro ceta. Lpet. JlabopaTopnast
pabota «HabsroieHne gucnepcun cBeTay

33 | Untepdepenuns cera. Audpaxkumsaceera. Audpakuuonnas pemérka Bbubnuoteka LIOK

https://m.edsoo.ru/ff0ced22

34  |IlomepeuHocTh cBeTOBBIX BosIH. ITomsipu3arus ceeTa bubmunoreka [JOK

https://m.edsoo.ru/ff0cf02e

35 |Ontuyeckue npuOOpHI U yCTPOMCTBA MYCIOBHsI UX 0€30MacHOTO
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IIPUMCHCHUA

36 |['paHHIBI MPUMEHUMOCTH KiIacCHUECKOW MexaHukd. [locTynarel bubmmorexa [IOK
CIENHAIEHOR TEOPUHOTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf862
37 | OTHOCHTEIBLHOCTh OJHOBPEMCHHOCTH. bubmmorexa [IOK
3aMeIJIeHre BPEMEHHU U COKPAIICHHUE IJTHHBI https://m.edsoo.ru/ffOcfa42
38 |DHeprus ¥ UMIYJIbC PEISTHBUCTCKON YacTULbl. CBSI3b MaccChl ¢ Bubnuoteka LIOK
SHEPrUuei U UMITYJIHCOM. DHEPTHsI TOKOSI https://m.edsoo.ru/ffOcfc68
39 |KonurpoasHas pabora «Ontuka. OCHOBBI CIICIIHATIBHON TEOPHH bubmmorexa [IOK
OTHOCHUTEJILHOCTH https://m.edsoo.ru/ffOcf6f0
40 |Doronsl. Dopmyna [lnanka. DHeprusu UMIyIsC GpoToHa Bubnuoreka [JOK
https://m.edsoo.ru/ffOcfel6
41 | Otkpsitae u uccnegoBanne porodddexra. Onsiter A. I'.CtoneToBa bubmmorexa [JOK
https://m.edsoo.ru/ffOcffc4
42 | 3axonsl porodrddekra. YpaBHeHnedWiHIITEHHA 11 GoTOdPdeKTa. Bubmmoteka LIOK
«Kpacuas rpanuma» dorosddexra https://m.edsoo.ru/ff0d015e
43 | daBnenwne cBeta. OneiThl I1. H. JIeObeneBa. XumMudeckoe neiicTBHECBETA Bbubnunorexa IIJOK
https://m.edsoo.ru/ff0d04a6
44 | TexHu4yeckue YCTpPOMCTBAa W MPAKTHUECKOE MPUMEHEHHUE: (HOTOIICMEHT,
(hoTomatumk, corHeyHas 6aTapesi, CBETOIHO
45 | Pemenwue 3aga4 1mo TeMe « DIEMEHTHIKBAHTOBOM OITHKI)Y Bubnunoreka IIOK
https://m.edsoo.ru/ff0d0302
46 |[Mogenn atoma ToMmcona. OnbiTel Pe3epdopia 1o paccesHUIO 0-4aCTHIL. bubauorexa [JOK
[TnanerapHas MOJIeJIb aTOMa https://m.edsoo.ru/ff0d091a
47  |Ilocrynatel bopa bubnuoteka LIOK
https://m.edsoo.ru/ff0d0afa
48 |U3nydenwue u norionicHue POTOHOB IIPH MEPEXOJIe aTOMa C OJHOTO bubauorexa [JOK
YPOBHS DHEPTHUU Ha APYTOH. BHIbI CLIEKTPOB https://m.edsoo.ru/ff0dOafa
49 | BonHoBble cBolicTBa yacTul. Bonuel ne bpoiinsa. KopnyckynsipHo- bubnuoteka LIOK
BOJTHOBOW ayanu3Mm. CIIOHTaHHOE M BBIHYXKICHHOE W3JIY4YCHHE https://m.edsoo.ru/ff0d0ca8
50 | OtkpeiTHe paauoakTuBHOCTH. OnbiThl Pe3epdopaa mo omnpeneneHuto bubauorexa [JOK
COCTaBa PaMOAKTHBHOTO W3JIyUECHUSI https://m.edsoo.ru/ff0d0fd2
51 |CgoiictBa anbda-, Oera-, raMmma-u3ydeHus. BnusHue paainoakTHBHOCTH
Ha )KUBBIE OPTraHN3MBbl
52 | OTkpeITHE IPOTOHA U HelTpoHa.M30TOMEI. Anbda-pacnan. DIeKTPOHHBIH Bbubnuoteka LIOK
Y MMO3UTPOHHBIN OeTa-pacnaj. ['aMMa-u3nydeHue https://m.edsoo.ru/ff0d1162
53 | DHeprus CBsi3W HYKJIOHOB B siape. SaepHbie peakuuu. SaepHbIi peakTop. bubmunoreka [JOK
[Ipob6aempl, NepCHeKTUBBL,IKOIOTHYECKHE aCIEKThI SIEPHOH SHEPreTHKU https://m.edso0.ru/ff0d1356
54 | DnemeHnTapHble yacTulpl. OTKphITHE TO3UTPOHA. MeTo1bl HabIIOICHUSI U Bbubnmoteka [IOK
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perucTpanuu 3neMeHTapHbIX yacTull. Kpyrisiit cron « @yHnamMeHTalbHbIE
B3anMOJICUCTBH. ENMHCTBO (hM3MIECKON KapTHHBI MUPa»

https://m.edsoo.ru/ff0d0e38

55 Bun 3Bé3anoro neba. Co3Besnus, spkue 3BE3MbI, IIAHETHI, UX BHIUMOC 1
JnBmxeHue. CojlHEUHasi CUCTEMA

56 Connne. Conneunast akTUBHOCTh. VcTounuk sueprun ConHia u 3BE311 1

57 | 3BE&3mBI, NX OCHOBHBIE XapaKTEPUCTUKH. 3BE3ABI TTIABHOU 1
nocyenoBaTeabHOCTH. BHyTpeHHee cTtpoeHue 38€31. CoBpeMEHHBIE
MIPEJICTABICHUST O MPOUCXOXKAEHUH U 3Botouny CONHIA U 3BE3]

58 Muneunsriit I[lyte — nama [Nanaktuka.llonoxenue u asmxenue CoHIA B 1
T'anakrtuke. ['anaktrky. YEpHbIE ABIPHI B APAX FAJIAKTUK

59 | Bcenennas. Pasz6eranue ranaktuk. Teopus bombiioro B3peiBa. PeaukroBoe 1
u3lydyeHue. MeTtarajakTUKa

60 |Hepemennsie mpobieMbl acTpOHOMHU 1

61 | KonTponpHas paboTa «DJIeMEHTHIACTPOHOMHH U aCTPOPHUIUKI» 1

62 | O6oOmaromuii ypok. Posib (pM3uKu HAaCTPOHOMHUHU B SKOHOMHUYECKOM, 1
TEXHOJOTHYECKOH, COIMATEHON U 3THYECKOU chepax IesITeTbHOCTH
YyeJI0BeKa

63 | O6oOmaronuii ypok. Posib 1 MecTOpU3MKN U aCTPOHOMUH B 1
COBPEMEHHOM HAyYHOU KapTUHE MUPa

64 | O6ob6maromuii ypok. Ponb pusmueckoit Teopun B (HopMUpPOBaHUU 1
MPEICTABICHHUH 0 (U3NYECKON KapTHHE MUpa

65 | OO6obmaromuii ypok. Mecto pu3ndeckoit KapTHHBEI MUpa B 00IIEMPSITY 1
COBpPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTaBICHUI 0 MPUPOJIEe

66 | PesepBHblif ypok. MarautHoe nose. JeKTPOMarHuTHAsI MHTy KLU 1

67 | PesepBublii ypok. Ontuka. OcHOBBICTIELIMATIEHON TEOpUHN 1
OTHOCUTEIBHOCTH

68 |Pesepubiii ypok. KBanToBas (usuka.DJeMEHTHI ACTPOHOMUHU H 1 bubmauorexa [JOK
acTpou3uKu https://m.edsoo.ru/ff0d1784

OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUEOBPA3OBATEJIBHOT'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. ®usmka: yuebnuk s 10 xmacca / I'.5l. Mskumes, b.b. byxosnes, H.H. Corckuii, M.:
«ITpocBemenner, 2021 r.

2. @®uzuka: yueOnuk mis 11 kmacca / .5, Msakumes, b.b. byxosnes, H.H. Corckuii, M.:
«IIpocsewmenuer, 2021 r.

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1. ®usuka 10 xmacc: yueOHHMK g 00IIE00pa30BATENbHBIX YUPEKACHUN: 0a30BBIA U
npodunbHblid  ypoBHH/I'.SI.Mskumes, b.b.byxoBue, H.H.Cotckuii; moxg pen. B.M.Hukomnaesa,
H.A.ITapdentreBoii, - 18- nuznanue — M: Ilpocsemenne, 2021 — 336¢.

2. ®uzmka 11 xmacc: yueOHMK At 00IIE0Opa30BATENbHBIX YUPESKACHUN: 0a30BBIA U
npodunbHblid  ypoBHH/I .. Mskumes, b.b.byxosues, B.M.Yapyrun; mox pen. B.M.Huxonaesa,
H.A.ITapdentreBoii, - 18- nznanme — M: Ilpocsemenne, 2021 — 399c.

3. @wmsmka. 3amauamk  10-11  xmaccel:  mocobume  anms  00meoOpa3oBaTENBHBIX
yupexaenuit/A.Il.PeiMkeBud. — 15-e u3g., crepeoruntoe M./Ipoda 2011 — 188c.

JOINIOJIHUTEJIBHASA JIMTEPATYPA

1. Ouenka kadecTBa MOJATOTOBKH BBHITYCKHHKOB CpeaHel mkoubl o ¢usuke, U «Apoda»
2009 r.

2. JIeMOHCTpAIMOHHBIHM 3KCIIEPUMEHT O (PU3UKE B CPEAHEN LIKOJIE: ocoOue Ui yauTesen
/ B. A.bypos, b. C. 3Bopsikun, A. I1. Ky3smun u np.; nog pen. A. A. ITokposckoro. — 3-e u3.,
nepepadb.— M.: [IpocBemnienue, 1979. — 287 c.

3. Kabapaun O. @. DkcnepuMeHTanbHble 3a0anus o ¢usuke. 9—11 ki.: yued. mocobue
IS yqanmxcst oomeoopazosat. yuapexaenuii / O. @. Kabapaun, B. A. Opnos. — M.: Bepoym-M,
2001. — 208 c.

4. Caypos 0. A. ®usuka B 10 knacce: mogenu ypokos: kH. 1 yuurens / FO. A. Caypos.
— M.:pocsenienue, 2005. — 256 c.

5. Caypos 0. A. ®usuka B 11 knacce: mogenu ypokos: kH. ajst yuutens / 0. A. Caypos.
— M.:IIpocsenienue, 2005. — 271 c.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://nsportal.ru - coranbHas ceTh pabOTHUKOB 00pa30BaAHUSL.

http://markx.narod.ru/pic/ - ¢pu3suka B mkore.

http://festival.1september.ru/articles/ - pectuBanp nemarormueckux naein «OTKPBITHIH YPOK».
http://www.fizika.ru/ - caiit ans yuureneit pU3MKM ¥ UX YUCHUKOB.

http://lwww.physics.ru/ - marepuansl o pusuke.

www . ege .edu.ru - uadopmannonnsiii mopran EI'D.

http :// school - collection . edu . ru / - enunas xomnekuus [{OPos

NooA~wNE
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