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HHOACHUTEJIBHAA 3AIIUCKA

[IporpamMma o ¢uzuke 6a30BOro ypoBHSI Ha YPOBHE CpeHEro oduiero odpazoBaHusi pazpaboTaHa
Ha OCHOBE TMOJIOKEHUU U TpeOOBaHMM K pe3yIbTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTelbHOI MPOrpaMMBbl,
npeactaBieHHbix B ®I'OC COO, a takxe ¢ yu€roM deaepanbHOil paboyeil mporpaMmMbl BOCIIUTaHUS U
KOHIICTIIMU TpenofaBanus y4deOHoro mpenmera «®dusuka» B 00pa30BaTENbHBIX OpraHU3AIMAX
Poccuiickoit @enepanuu, pean3yomux OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI.

Copnepxanue mporpaMmbl 1o (uU3MKe HampaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYWYHOM
KapTuHbI Mupa oOyyatouuxcs 10—11 kinaccoB npu o0ydyennn ux (usrke Ha 6a30BOM YPOBHE Ha OCHOBE
CUCTEMHO-JIeATEeILHOCTHOTO TIoxoaa. [Iporpamma no ¢usuke coorBercTByeT TpedboBanusm GI'OC COO
K TUIAHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM U METalpeIMETHBIM pe3ylbTaTaM OOydeHHs, a Takke
YUUTBIBAET HEOOXOAMMOCTh PEANN3ALUN MEXKIPEAMETHBIX CBS3eH (HU3UKH C €CTECTBEHHO-HAYYHBIMU
yueOHBIMU TpeMeTaMu. B Hell onpenensioTcss OCHOBHBIC LM U3y4eHHs] (GU3UKH Ha YPOBHE CPEIAHETO
obmero oOpa3oBaHMs, IUIAHUPYEMBbIE pE3YJNbTaThl OCBOCHHS Kypca (U3WKH: JHMYHOCTHBIC,
MeTanpeaMeTHbIE, PEAMETHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

® [JIaHUpyEeMble pE3yNIbTaThl OCBOEHHUS Kypca (u3uku Ha 0a30BOM YPOBHE, B TOM YHCIE

MIpeIMETHBIEC Pe3yIbTaThI MO rojiaM O0yUeHUS;

e cozaepxxaHue yueOHOro npeamera «Pusnkay 1o rojgaM o0ydeHusl.

Odu3uka Kak Hayka O HauOonee OOIIMX 3aKOHAX MPUPOIBI, BBICTYNAas B KadyecTBE y4eOHOIO
npeaMera B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAaHHH 00 OKpPYKAaIOIIEM MHpeE.
[xonpHBIA Kypc (U3UKH — CHCTEMOOOPA3yIONIMK JUIsi €CTeCTBEHHO-HAYYHBIX Y4e€OHBIX MPEIMETOB,
MOCKOJIBKY (PU3UYECKUE 3aKOHBI JIEXKAT B OCHOBE MPOIECCOB U SIBJIICHUN, U3y4aeMbIX XUMHUEH, OMOJIOTHEH,
¢usnueckoii reorpadueit u actrpoHomueit. Mcrnonp3oBaHue n akTUBHOE PUMEHEHUE (PU3HMUECKUX 3HAHUI
OlpeseNnsieT XapakTep U pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOIMH B cdepe SHEpreTHKH, TPaHCIOopTa,
OCBOCHMSI KOCMOCA, MOJIyYEHHS HOBBIX MaTEpHAJIOB C 3aJaHHBIMM CBOWCTBaAMH M Jpyrux. M3yueHue
(U3UKM BHOCUT OCHOBHOMH BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00y4arolIuXcs,
B (opMUpOBaHHWE YMEHHUIl MPUMEHSTh HAYYHBIH METOJ TO3HAHWS TPU BBITOJHEHWHW HUMHU YUEOHBIX
HUCCIeJOBaHUH.

B ocHOBY Kypca (pu3uKH 17151 YPOBHSI CpEHET0 OOIIET0 00pa30BaHUs MOJ0KEH Pl UACH, KOTOpbIE
MO>HO paccCMaTpUBaTh KaK MPUHIUIIBI €70 MOCTPOCHHUS.

Hoea yenocmuocmu. B COOTBETCTBHUM C HEH KypC SBISETCS JIOTMUECKU 3aBEPIIEHHBIM, OH
COZIEP)KUT MaTepuan U3 BCeX pa3fesoB (U3MKM, BKJIIOYAET KaK BOMNPOCHI KIACCHUYECKOM, Tak MU
COBpEMEHHOM (pU3HUKH.

Hoes cenepanuzayuu. B cooTBeTCTBHM ¢ Hel Marepuan Kypca (U3MKH OOBEAMHEH BOKPYT
¢busnueckux Teopuil. Benymmm B Kypce sBisercs (OpMUPOBaHUE MPEACTABICHUI O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BELIECTBE U IOJIE.

Hoea eymanumapusayuu. EE peanuszanus mnpeanosnaraeT MCIOIb30BaHHE TI'yMaHUTApPHOIO
noTeHIMana (PU3NYECKON HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3HUKU C pa3BUTHEM OOIIECTBA, a TAKXkKe
C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M 3KOJOTMUYECKUMHU MPOOIeMaMH.

Hoes npuxnaonou nanpagnrennocmu. Kype pusnku npeamnonaraetT 3HakOMCTBO C ITUPOKUM KPYroM
TEXHUYECKHUX M TEXHOJOTHYECKUX MPUIIOKEHUHN U3yUYEeHHBIX TEOPUM U 3aKOHOB.

Hoes sxonozuszayuu peanusyercsi MOCPEACTBOM BBEICHHS JIEMEHTOB COAEP)KaHUs, MOCBIIIEHHBIX
HKOJIOTMYECKHUM MpoOiieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHEM TEXHUKU U TEXHOJOTUH, a
TaKxke 00CyKAeHUs TPoOIeM PallMOHATIBHOTO PUPOJIOTIONB30BAHUS U HKOJIOTHUECKON Oe30MacHOCTH.

Crep)KHEBBIMH DJIEMEHTaMHU Kypca (PU3UMKHU Ha YpOBHE CpEHEro ooiiero oopazoBaHus SBISIOTCS
¢usnueckue teopun (popMupoBaHHE MPEACTABICHUN O CTPYKType MOCTPOCHHS (U3MUECKOW TEOpHH,
ponu pyHAaMEHTaJIbHBIX 3aKOHOB M IMPHUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJIE, IPaHUIAX
IIPUMEHUMOCTH TEOPUMA, JIs1 OTIMCAHUS ECTECTBEHHO-HAYUYHBIX SIBJICHUH U IPOLIECCOB).

CucTreMHO-eSTeIbHOCTHBI TOIX0J B Kypce (U3HKU peaau3yercs IMpexIe BCero 3a CYér
OpraHU3aIMH SKCIIEPUMEHTAILHON AeaTelbHOCTH oOyuatommxcs. [ 6a30Boro ypoBHs Kypca (pU3UKH —
3TO MCIOJIb30BaHUE CUCTEMbI ()POHTANIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIaDOpaTOPHBIX padoT,
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KOTOpBIE B Iporpamme 1o ¢Gusznke oObEAMHEHBI B OOIIMN CIUCOK YYEHWUYECKHUX MPAKTHYCCKUX padoT.
Bbinenenne B yKazaHHOM NepedHE JIaOOPAaTOPHBIX pabOT, MPOBOJUMBIX Ul KOHTPOJIS MU OLEHKH,
OCYILIECTBIISICTCSl YYaCTHUKAMH 00pa30BaTEIBHOIO Mpollecca UCXOS U3 0COOEHHOCTEN TUIaHUPOBAHUS U
ocHamieHusi kabunera ¢usuku. I[Ipu 3TOM oOecreunBaeTcsi OBJIaJeHHE OOYUYAIOIMIMMUCS YMEHUSIMH
MIPOBOANTH KOCBEHHBIE M3MEPEHHMsI, UCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH U MOCTAHOBKY
OIIBITOB I10 MPOBEPKE MPEATI0KEHHBIX THIIOTES.

bonbiioe BHUMaHME yAenseTCs pPEUICHUIO0 PACYETHBIX M KaueCTBEHHBIX 3amad. [Ipu stom s
pacuéTHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJa4d C SBHO 3aJaHHOW (PU3MYECKOH MOJIENbIo,
MO3BOJISIIOIINE MTPUMEHSTh W3Y4YEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOIO paszjesia Kypca, Tak U
MHTErpUpPYs 3HAHUS U3 Pa3HBIX pa3/eioB. [l KaueCTBEHHBIX 3aJa4 IPUOPUTETOM SABIISIOTCA 3aaHUS HA
OOBsICHEHHE MPOTEKaHUA (U3MUECKUX SIBICHUNW M TPOLIECCOB B OKPYKaIOLIEH >KU3HH, Tpelyrolue
BbIOOpa (PU3UUECKOM MOJICNN JJISl CUTYalluH MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO k marepuaabHO-TEXHUYECKOMY OOECIICUCHHIO
yueOHOTro mporecca 6a30BbIl yPOBEHb Kypca (PM3MKH Ha YPOBHE CPEIHET0 001Iero o0pa3oBaHus JOIKEH
M3Yy4aTbCs B YCIOBUAX IMPEAMETHOr0 KaOuHeTa (PU3MKK WU B YCIOBHSIX MHTETPUPOBAHHOIO KaOMHETa
MPEIMETOB E€CTeCTBEHHO-HAyYHOrO0 IWKIa. B kaObuHeTe (QU3MKK JOIDKHO OBITh HEOOXO0JMMOe
nabopatopHoe 000OpyAOBaHUE ISl BBIMOJTHEHHUS YKa3aHHBIX B IMpOrpaMMe Mo (pU3MKe YyUYeHUYECKUX
MPAKTUYECKUX pabOT U AEMOHCTPALMOHHOE 000pyI0BaHHUE.

JlemoHcTpannonHoe obopynoBanue GOpMUPYETCS B COOTBETCTBHHM C MPHUHIIMIIOM MHHHMAIbHON
JOCTaTOYHOCTH W 00ECHEeYMBACT TOCTAHOBKY IEPEYMCICHHBIX B IMPOrpamMMe IO (PU3HMKE KITFOUEBBIX
JNEMOHCTpAallMid  JUIsl  HMCCIEAOBAaHUS HW3YYaeMbIX SIBICHUH W TPOILECCOB, HOMIUPUUYECKUX H
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHI.

JlaGoparopHoe 00OpynOBaHHE ISl YYEHHUECKUX MPAKTUYECKUX paboT ¢opMupyercss B BHUIC
TEMaTUYECKHX KOMIUIEKTOB U oOecreuuBaeTcs B pacuéTe OJHOr0 KOMILJIEKTa Ha JBYX OOydaroIlHXCs.
TemaTnueckue KOMIUIEKTHI J1aOOpaTOpPHOro 000py10BaHUS JODKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM
HCIOJIb30BaHNU aHAJIIOTOBBIX U HU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIBbHBIX CUCTEM B
BUjie HU(PPOBBIX T1a0OPAaTOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:

e (opMHUpOBaHME HHTEpeca U CTPEMJICHHs OOYYalOIIMXCSl K HAYYHOMY H3YYEHHUIO HPUPOIbI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

e pa3BUTHE NPEACTABICHUN O HAyYHOM METOJ€ O3HAHUS U (HOPMHUPOBAHHUE MCCIIET0BATENHCKOTO
OTHOIIECHHUS K OKPYXXAIOIIUM SIBIICHUSM;

e (opMHUpOBaHME HAyYHOI'O MHUPOBO33PEHUS KaK pe3y/bTaTa U3y4yeHHsI OCHOB CTPOEHHS MaTepHH
1 (yHITaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

e (opmMHupoBaHME YMEHHH OOBSICHATH SBJICHUS C HCIOJNb30BaHUEM (U3UYECKHX 3HAHUU H
HAy4YHBIX J0Ka3aTEJIbCTB;

e (opmupoBaHuE TpPEACTaBICHUNH O POiaU (U3MKHU AJI Pa3BUTUS JIPYIMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTUH.

JlocTikeHne 3THX Iieneil oOecreunBaeTcsl pelieHueM CIeIyoIUX 3a/1a4 B MPOLECce M3YyueHUs

Kypca (pU3MKU Ha YPOBHE CpeJIHEro o0iero oopa3oBaHus:

e 1puoOpeTeHHe CUCTEMBI 3HAaHUM 00 OOIIMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAss MEXAaHHKY, MOJIEKYIApHYIO (U3MKY, DJIEKTPOAWHAMHKY, KBAaHTOBYI (GHU3UKY H
AJIEMEHTHI acTPOYU3UKY;

e (dopMHUpOBaHME YMEHMHA NPUMEHITH TEOPETUYECKHUE 3HAHUS s OOBSCHEHUS (PU3UUECKUX
SIBJICHUI B IPUPOJIE U JUIS IPUHATHUS PAKTUUECKUX PEIICHUH B TOBCEHEBHOM JKU3HH;

® OCBOCHHE CIIOCOOOB PELICHUS PA3IMYHBIX 3a]ad C SIBHO 33JaHHON (PM3MYECKON MOJelnblo,
3a/a4, TOJAPa3yMEBAIOIIUX CaMOCTOSATENbHOE cO3/laHue (PU3MUEeCcKOM MOJAeNnu, aJeKBaTHOM
YCIIOBUSIM 3aJauu;

e T[OHMMaHHE (PUINYECKUX OCHOB M MPUHLUHUIOB JACUCTBUSA TEXHHUYECKHX YCTPOWUCTB H
TEXHOJIOTMUYECKUX MPOLIECCOB, MX BIUSHUS Ha OKPYXKAIOLIYIO CPENLY;



® OBJIQJICHUE METOJAaMH CAMOCTOSITEIBHOIO IUIAHUPOBAaHMS M TPOBEACHUSA (PU3NYECKHUX
HKCIEPUMEHTOB, aHajW3a M HMHTEPIpEeTauud HHPOPMALUHU, ONpPEICICHHUS IOCTOBEPHOCTH
[IOJIyYEHHOT'O PE3YJIbTAaTa;

® CO3/aHME YCIOBHUM [JIi pPa3BUTUS YMEHHUM IPOEKTHO-UCCIEI0BATEIbCKOM, TBOPYECKOU
NESTEIILHOCTH.
Ha u3ydenne ¢us3uku (0a30BbI YPOBEHB) HAa YPOBHE CPEIHEr0 OOIIET0 00pa3oBaHUs OTBOJIUTCS
136 gacos: B 10 knacce — 68 yacoB (2 yaca B Hezento), B 11 kimacce — 68 yacoB (2 yaca B HEJEINIO).
[Ipennaraemeiii B mporpamme 1o (¢uU3MKEe MNepedeHb J1a0O0paTOPHBIX M MPAKTHUYECKUX pPadoT
SIBIIICTCS. PCKOMEHIOBAaHHBIM, YYUTENb JIEaeT BHIOOP MPOBEICHHS JIAOOPATOPHBIX PAOOT U OIBITOB C
y4€TOM MHJIMBUyaJIbHBIX OCOOCHHOCTEH 00y4aromuxcsl.

COJAEPKAHUE OBYYEHUA YYEBHOI'O IIPEMETA «®PU3UKA»

10 KJIACC

Pa3neu 1. ®dusuka U MeTOIbI HAYYHOI'O NIO3HAHUS

®dusuka — Hayka o npupoae. Hayunsle meToasl no3HaHUS OKpYKarolero Mupa. Pomis akcriepumenTa
1 TEOPHUH B IIpoLIecce O3HAHUSI IPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (pu3nueckux siBICHUN U mporeccoB. Hayunsie runores3sl. Guznyeckue 3aKOHBI U
Teopuu. I'paHu1Ibl IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpUHIIMI COOTBETCTBHUS.

Ponb u mecto ¢usuku B (HOpMUPOBAHHHM COBPEMEHHOW HAyYHOW KapTHHBI MUpPA, B MPAKTUYECKOU
NEeITEIbHOCTH JIIOICH.

Jlemoncmpayuu
AHanoroBblie ¥ U(GPOBBIE U3MEPUTEIbHBIC TPHUOOPHI, KOMITBIOTEPHBIC JTATYHKHU.

Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBmwkeHHe. OTHOCHUTENBHOCTh MEXaHWYECKOro JBMkeHus. Cucrema oTcuéra.
Tpaexropus.

[Tepemernienue, ckopocTh (CpeAHsisi CKOPOCTh, MTHOBEHHAs] CKOPOCTh) U YCKOpPEHHE MaTepHaIbHOU
TOYKH, UX MPOEKIIUH HA OCU CUCTEMBI KOOpAUHAT. ClI0KEHNE NTepEMELIEHUN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEHOE MBIKeHHE. [ paduku 3aBUCHUMOCTH KOOPJAMHAT,
CKOPOCTH, YCKOPEHHUS, IyTH U NEPEMEIICHUS MaTEPUAIBHOU TOUKU OT BPEMEHH.

CBoOoaHoe majieHne. Y CKopeHrue CBOOOHOTO TTaICHHS.

KpuBonunelinoe nBuxeHue. J[BH>KeHHME MaTepUaIbHOM TOUKH MO OKPYKHOCTHU C MOCTOSHHOW IO
MOJYJIO CKOPOCTBIO. YTJIOBas CKOPOCTh, JWHEWHas CcKopocTh. Ilepwomg um wactora oOpaleHus.
LleHTpocTpeMUTENBHOE YCKOPEHHUE.

TexHU4eCcKHue yCTPOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: CIUIOMETP, IBIDKCHHUE CHAPSIOB, IICTTHBIC
U peMEHHBIE NepeauH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, UILTFOCTPALIMS KWUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeobGpazoBanme NBMXEHUH C HCTIOIB30BAHUEM MIPOCTHIX MEXAHHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue aBuxenus tena, OpOIeHHOTO MO YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOHOTO MACHHSI.

Hanpasnenue ckopocTy pu IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3ydyeHne HepaBHOMEPHOTO JBUKEHHUS C LEIbIO OMPEIeICHUSI MTHOBEHHOW CKOPOCTH.

HccnegoBanue COOTHOMICHUSI MEXAY MyTSAMHU, POUICHHBIMU TEJIOM 32 MOCIIEIOBATEIbHBIC PABHbBIC
MPOMEXYTKH BPEMEHU MPU PABHOYCKOPEHHOM JBUKEHHH C HA4aJIbHOW CKOPOCTHIO, PaBHOM HYIIIO.

N3yuyenue nBUKEHUS IAPUKA B BI3KOU KUJIKOCTH.
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W3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutensHoctu ['anunes. [lepoiii 3akoH HeroToHa. MHEpManbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoi 3axkoH HeioToHa uisi maTepuaibHON
Touku. Tpernii 3akoH HplOTOHA 17151 MaTepUATIBHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Buabl TpeHus (1mokosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cumna TpeHUs
CKOJIb>KEHUS U cuiia TpeHus nokost. Koadduiment tpenus. Cuna cOnpoTUBICHUS IPU JABHKEHUU Teja B
AKUJKOCTHU WIH rase.

[ToctynarenbHoe U BpalareabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MoMeHT cuiibl OTHOCUTENIbHO OcH BpaieHus. [1nedo cumbl. Y ciaoBust paBHOBecHs TBEPIOTO Tea.

TexHuueckue ycTpoiCcTBa U MPAKTUUYECKOE NPUMEHEHUE: MOIINITHUKY, JBUKEHNE UCKYCCTBEHHBIX
CITyTHUKOB.

Jlemoncmpayuu

SIBrienne nHepuum.

CpaBHeHME MacC B3aUMOJIEHCTBYIOLIUX TE.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CrnoxeHnue cui.

3aBHCUMOCTH CHJIBI YIPYTOCTH OT Ae(opMariuu.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOABEME U NTAJICHUH.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecHst TBEPAOTO Tena. Bunbl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOHUKAIOIIMX B MPYXUHE U PE3MHOBOM 00pasIle, OT
ux nedpopmanuu.

HccnepnoBanue ycnoBuii paBHOBECHS TBEPJOTO TeJa, UMEIOIIETO OCh BPALICHHUS.

Tema 3. 3akonvl coxpaneHusn 6 Mexanuke

Nmnynee MartepuanbHONW TOYKM (Teda), CHCTEMbl MaTepHalbHBIX TOYeK. MMIynbc CHIIBI |
M3MEHEHNE UMITYJIbCa TeJla. 3aKOH COXPaHEHUsI UMITyJibca. PeakTHBHOE JBUKEHUE.

PaGota cunbl. MOIIHOCTH CHITBI.

Kunernueckas sHeprusi MarepuaabHON ToukH. Teopema 00 U3MEHEHUN KUHETUYECKOM SHEPTUH.

[TorenumansHas dHeprus. [loTeHunuanpHas dSHeprus ymnpyro AehOpPMHUPOBAHHONW MPYKUHBIL.
[ToTenunanpHas sHeprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHnmanbHble U HEMOTEHIMATbHBIE CUJIbl. CBSI3b PaOOTHl HEMOTEHIIMATHHBIX CHJI C H3MEHEHHEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCcTpOMCTBA M MPAKTHUECKOE MPUMEHEHHE: BOAOMET, KOMEP, MPYKUHHBIA MUCTOJIET,
JIBUKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxTnBHOE ABMKEHIE.

[Tepexon moTeHNIMATBHON YPHEPTHH B KHHETUUYECKYIO 1 OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3ydenne abCOMIOTHO HEYNPYTOTo yAapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasSTHUKOB.

HccnenoBanmne cBs3u pabOThl CHIIBI ¢ M3MEHEHHMEM MEXaHMUYECKON SHEpruu Teja Ha MpUMepe
pacTsKEHUs PE3UHOBOIO KIyTa.

Pa3nea 3. Moaekynsipaasi puznka 1 TepMOIHHAMHUKA
Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu
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OcCHOBHbBIE TIOJOXKEHUS MOJEKYJISIPHO-KMHETUYECKOW TEOpUHM M HX OIBITHOE OOOCHOBaHUE.
BbpoynoBckoe apmwxkenue. [uddysus. Xapakrep IBHKEHUS W B3aUMOACWUCTBUS 4YacTHUI[ BEIIECTBA.
Mopenu cTpoeHus Ta30B, KUJIKOCTEH U TBEPABIX TEJ U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHUX
Mozeneil. Macca u pazmepsl Mosiekyil. Konnuectso Bewectsa. [loctosnnas ABorapo.

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

Monens uaeanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU HUIEAIIBHOTO
raza. AOCONIOTHas TemIepaTypa Kak Mepa CpeqHell KMHETHMYeCKOH SHEpPruu TEeIIOBOrO JBMXKEHUS
yactul rasa. Illxana remneparyp KenbBuna. ['azoBble 3akoHBI. YpaBHeHue MeHnneneeBa—Kianelpona.
3axon [lanbroHa. M30mpolieccsl B u1ealbHOM T'a3e ¢ MOCTOSHHBIM KOJMYECTBOM BellecTBa. [ paduyeckoe
MPECTaBICHUE U30MPOLIECCOB: H30TEPMa, H30X0pa, n300apa.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOUINE TUCKPETHOE CTPOCHHE BellecTBa, (poTorpadguu MOJNEKyJd OpraHUYecKuX
COCIMHECHUM.

OmnpiTel 10 AU PYy3Un KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKECHHUSL.

Mopgaens onbita [lTepHa.

OnbIThI, JOKa3bIBAOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEUCTBHUS.

Mopenb, HIUTIOCTPUPYIOLLAsk TPUPOLY aBJICHUS ra3a Ha CTEHKHU COCy/a.

OnbIThI, HJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UACAIBHOTO ra3za, U30MPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

Omnpenenenne Macchl BO3AyXa B KJIACCHOW KOMHATe HAa OCHOBE H3MEPEHHH O0BbEMa KOMHATHI,
JABJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX]Ty ITapaMeTpaMU COCTOSTHUS Pa3peKEeHHOIo rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmonnnamuyeckas cuctema. BHYTpeHHsISI SHEprus TepMOJMHAMHYECKON CHUCTEMBI M CIIOCOOBI €€
n3MeHeHus. KomuuecTBo TerioTsl u paGota. BHyTpeHHsIsI HEprus OJHOATOMHOI'O MJEabHOIO rasa.
Bunel Temionepenayun: TEMIONPOBOIHOCTb, KOHBEKIUS, U3ITydeHHUE. Y IeTbHas TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEMI0THI IpH TEIJIONEpeaaye.

[Tonsitue 06 agunabarnom mpouecce. [lepBriif 3akoH TepMoarHaAMUKH. [IpuMeHeHrne epBoro 3akoHa
TEPMOJIMHAMUKH K H3omporieccam. I'paduueckas uHTEpnperanus paboThl raza.

Bropoii 3akoH TepmoannamMuki. HeoOpaTuMOCTh TPOIIECCOB B MMPUPO/IE.

TennoBble MamuHbl. [IpUHIMIB AEHCTBUS TeIUIOBBIX MamuH. [IpeoOpa3oBaHust sHEprum B
TerioBbIX MamuHax. KoadgduuueHnt nonesHoro aeiictBus TerioBodl Mamuubl. ukn Kapno u ero
KO3 PHUIHUEHT MMOJIE3HOTO AEHCTBUS. DKOJOTHUECKUE MTPOOIEMBI TEIIOIHEPTETUKH.

TexHuueckue ycTpolcTBa M NpPAKTHUYECKOE IPUMEHEHME: JBHUraTellb BHYTPEHHErO CrOpaHwus,
OBITOBOM XOJIOAUIBHUK, KOHIAUITUOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEN SHEpruy Tesa MPU COBEPILICHWH PaOOTHI: BBUIET MPOOKH M3 OYTBUIKH IO
NeiCTBHEM  CXXaToro BO3AyXa, HarpeBaHue »ddupa B JaTyHHOM TpyOke MyTEM  TpEHHUS
(BuIEOIEMOHCTpAIIHS ).

N3menenne BHyTpeHHEH 25HEPTUM (TEMIIEpaTyphl) Tea MPpHU TEIJIonepeaaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3YIIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsl BHYTPEHHETO CrOPaHusi, peaKTUBHOIO JBUTATES.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3Mepenne yienbHOM TeMIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazosvie nepexoovl

[TapooOpazoBanne u KoHAeHcanus. McnapeHue u kuneHue. AOCONIOTHAS W OTHOCHUTEIbHAs
BJIQ&KHOCTh BO3AyXa. HacelmeHHblii mnap. VYaenpHass Temora mnapooOpa3oBaHUs. 3aBUCHUMOCTD
TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS.



Teépnoe tenmo. Kpucrammueckne u aMopdHbie Tena. AHU30TPOIUS CBOMCTB KpucTaiuioB. JKuakue
kpuctajuibl. CoBpeMeHHble MaTtepuaibl. [lnaBnenne u Kpuctamiuzanus. Y aenbHas TErioTa IJIABJICHUS.
CyOmumartusi.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuyeckue ycTpoCTBa M MPAKTUYECKOE MPUMEHEHHE: THTPOMETP U MCUXPOMETP, KAIOPUMETD,
TEXHOJIOTHH MOJy4YEeHUsI COBPEMEHHBIX MaTepHUAJIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCHILIEHHBIX MTAPOB.

Kunenue npu noHM>KEHHOM JIaBJICHHUH.

Crioco6bl U3MEPEHHS BIAKHOCTH.

Habmoienue HarpeBaHus U IJIaBJICHUS KPUCTALTHYECKOTO BELIECTBA.

JleMOHCTpanust KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue OTHOCUTENBHON BIaXKHOCTH BO3/1yXa.

Pazjen 4. DaekTpoauHaMmnka

Tema 1. dnexmpocmamuka

OnexTpuzauus Ten. ODJeKTpudeckuil 3apsa. JBa Buaa snexkTpuueckux 3apsanoB. IIpoBoanHukw,
JTUAJIEKTPUKHU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3aps/a.

B3aumogeiictBue 3apsanoB. 3akon Kynona. TodeuHbIN JIEKTPUUECKUH 3apsi. DIIEKTPUUECKOE TOJIE.
Hanpsoxkénnocte snekrpuyeckoro mnoiid. IlpuHnun cynepno3unuu snaekTpuyeckux nosed. Jlunuum
HaIpPsHKEHHOCTH JIEKTPUYECKOTO MO,

PaGora cun snektpocratuueckoro moussd. [lorenmman. PasHocts moreHinuanoB. IlpoBonHuku u
TUBJIEKTPUKHU B DJIEKTPOCTATUUECKOM ToJie. J{uanekTpruyeckas IpoOHUIaeMOCTb.

OnektpoéMkocTh. KoHaeHcaTop. DIeKTpOEMKOCTh MIIOCKOTO KOHJAEHCATOpa. DHEPIus 3apsSKEHHOTO
KOHJIEHCaTopa.

TexHuueckue ycTpoWCTBAa M IMPAKTUUYECKOE IPUMEHEHME:  BJIEKTPOCKON,  AJIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONnpHOOpOB, KOHJIEHCATOP, KOMUPOBAIbHBIN amnmapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U NIPUHIUIT ACUCTBUS JIEKTPOMETPA.

B3anmoaeiicTBre HaANEKTPU3OBAHHBIX TETI.

DIEKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM ITOJIE.

DneKTpocTaTU4ecKas 3allluTa.

JIMBIEKTPUKHU B DJIEKTPOCTATUYECKOM OJIE.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpa OT IUIOLIAAM IJIACTHH, PACCTOSHUS MEXAY
HUMH U JTUIJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiii 3nekmpuueckuii mok. Toku ¢ paznuuneix cpedax

DNEeKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHUS AIIEKTPUUECKOro Toka. Mctounuku toka. Cuna Toka.
[TocTossHHBIN TOK.

Hanpsioxenue. 3akon Oma aiig yyacTka Henu.

DJIEKTPUYECKOE CONMPOTHUBIICHHE. YJIETbHOE CONpPOTHBIEHUE BemecTBa. llocienoBarenbHoe,
napajuieJbHOE, CMEIIaHHOE COeIMHEHHE MPOBOAHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jlxoyns—JIennia. MOImHOCTh AMEKTPUYECKOTO TOKA.

DONeKTpoABMKYIlasl CHJIa U BHYTPEHHEE CONIPOTUBIIEHHE MCTOYHMKA TOKAa. 3akoH OMa IS NOJHOM
(3aMKHYTOH) 25IeKTpuueckoil ermu. KopoTkoe 3aMbIKaHHeE.

DNEeKTpOHHAs MPOBOJAUMOCTh TBEPABIX METAIOB. 3aBUCUMOCTH COMPOTUBIECHUS METAIUIOB OT
Temrneparypsl. CBEpXIIPOBOIUMOCTb.



DIIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[MonynpoBonHuku. CoOCTBEHHAss U MpPUMECHAsE MPOBOJUMOCTh MOIYNPOBOAHUKOB. CBoiicTBa p—n-
nepexoza. IloxynpoBogHuKoBbIe TPUOOPHI.

DNEeKTpUUECKUH TOK B PacTBOpax M pacijiaBax IEKTPOJUTOB. DJIEKTPOIUTUUYECKAs JAUCCOLMALIMSL.
DIIEKTPOJIN3.

OnexTpuuecKkuid Tok B razax. CaMOCTOSTENbHBIN U HECAMOCTOSITENbHBIN pa3psia. Monnus. [1nasma.

TexHnyeckue ycTpoWCTBa M IPAKTUYECKOE IIPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
WCTOYHHUKH TOKA, DJIEKTPOHArpEBaTeNIbHBIE MPUOOPHI, 3JIEKTPOOCBETUTENIBHBIE NPUOOPHI, TEPMOMETP
COIIPOTHBIICHUS, BaKyyMHBIH JHOJA, TEPMUCTOPBI U (POTOPE3UCTOPHI, IMOJIYNPOBOAHUKOBBIN AMOA,
rajlbBaHUKa.

Jlemoncmpayuu

N3mepenue cuibpl TOKa U HANIPSKEHMUSL.

3aBUCUMOCTb CONPOTHUBIICHUS LUIMHAPUYECKUX IPOBOAHMKOB OT JUIMHBI, ILIOIIAAH IONEPEYHOrO
CEUEHUs U MaTepuana.

CMenianHO€ COEJUHEHHUE TPOBOJHUKOB.

[Ipsimoe n3MepeHue 3MeKTpoABMKYIIeH cuibl. KopoTkoe 3aMblkaHuE TajJbBaHUYECKOIO JIEMEHTA U
OLICHKAa BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTD COIIPOTUBIICHUS! METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

Vuenuueckuii s3xcnepumenm, 1a6opamopvie pabomul

N3y4yeHne cMEIIaHHOTO COEUHEHMS PE3UCTOPOB.

N3mepenue 3neKTpoABMKYIIEH CHiIbl MCTOYHUKA TOKA U €70 BHYTPEHHETO CONPOTUBIICHHUS.

Habmtonenue snexTponusa.

Me:xnpeamerHble CBSI3U

N3zyuenue kypca ¢puszuku 6a3oBoro yposHs B 10 kacce oCyIeCTBIAETCS ¢ YUETOM COJIEPIKATENbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKH, OMOJIOTHUH, XUMHUH, Freorpaduu U TEXHOJIOTHUH.

Mescnpeomemuvie nonsimus, CBA3aHHBIE C M3YyYEHMEM METOJOB HAyYHOTO IO3HAHUS: SBICHHUE,
Hay4HbIH (akT, TUMOTEe3a, (Qu3NUecKas BEJIWYWHA, 3aKOH, TEOpHs, HaONIOJACHUE, HKCICPUMEHT,
MOJIETTUPOBAaHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMbl ypaBHEHUM, JuHeiHas (yHKkuus, napabosa, runepOoia, HX
rpadMKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMM: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKIIUH Ha OCH KOOPJUHAT, CII0XKEHHE BEKTOPOB.

Buonoeusn: mexaHnueckoe IBMKEHUE B KUBOW mpupone, Auddysus, ocMoC, TEIIOOOMEH >KUBBIX
OpPraHU3MOB (BU/bI TEIUIONEPEIAUH, TETUIOBOE PABHOBECHE), DJIEKTPUUECKHE SIBJICHUS B KUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJIIpHAs
Macca, TEIJIOBble CBOWMCTBA TBEPABIX TeJ, KUAKOCTEH U Ta30B, AJIEKTPUUYECKHE CBOWCTBA METAIJIOB,
ANEKTPOJINTUYECKAS TUCCOLMALINSI, TaJIbBAHUKA.

l'eocpagpus: B1axXHOCTH BO3/1yXa, BETPhI, 0apoOMeTp, TEPMOMETD.

Texnonoeus: ipeoOpa3zoBaHKe JBWKEHUN C UCIOIb30BAHUEM MEXAHHM3MOB, YUET TPEHHS B TEXHUKE,
MOJIIUITHUKY, KCIIOJIb30BaHNE 3aKOHA COXPAHEHMsI MMITyJbCa B TEXHHMKE (pakeTa, BOJOMET U JIpYyTHe),
JBUraTeNlb BHYTPEHHErO CrOpaHus, mapoBass TypOuHa, OBITOBOW XOJOIWIBHHK, KOHIUIMOHEP,
TEXHOJIOTUH TOJTY4YEHHs COBPEMEHHBIX MaTepuasoB, B TOM YKCJI€ HAHOMATepUAJIOB, U HAHOTEXHOJIOTUH,
AJIEKTPOCTATUYECKAs  3alUTa, 3a3eMJIGHHE DJIEKTPONPHOOPOB, KCEPOKC, CTPYHHBIH HIpPUHTE,
3JIEKTPOHArpeBaTebHbIe MPUOOPHI, ITEKTPOOCBETUTENbHbIE TPUOOPHI, raJIbBAHUKA.

11 KJTACC

Paznen 4. DiiekTpoanHamMuKa
Tema 3. Maznummnoe none. IneKmpomMacHUMHAA UHOYKUUA



[TocTostHHBIE MarHuThl. B3anmonelicTBHe NOCTOSHHBIX MAarHUTOB. MarHutHoe mnone. Bekrtop
MAarHUTHOM HMHAYKIUU. [IpuHOMI Cynepno3Muuy MarHUTHBIX MOJIeW. JIMHUM MarHUTHOM WHAYKLUH.
Kaprtuna nuHuii MarHuTHOM MHAYKIMH HOJISL TIOCTOSIHHBIX MAarHUTOB.

MarnuTtHOe 1oJie MPOBOAHUKA ¢ TOKOM. KapTuHa AMHUN MHIYKUUU MArHUTHOTO TOJIS JJTUHHOTO
MPSIMOTO MPOBOJAHMKA M 3aMKHYTOI'O KOJBLEBOIO MPOBOAHMKA, KaTyIIKHM ¢ TOKOM. OmbIT Opcrena.
B3aunmozeicTere MpoBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ mMoaynb M HampaBieHue. [[BrkeHHe 3apspDKEHHOM YacTHIbI B OJTHOPOJHOM
MarHuTHOM noJje. Padota cusl Jlopenna.

SBnenue  dnekTpoMarHUTHOM — wMHAyKuW.  [IoTOK  Bekropa  MarHUTHOM  HMHIYKLIHM.
DNEeKTpOoABMKYIIAS CUJIa UHAYKIMU. 3aKOH 3JIEKTpOMarauTHol nuaykuuu dapazes.

BuxpeBoe snekrpuueckoe mosue. DIEKTPOABUKYINAS CUla HHIYKIUU B MIPOBOJIHUKE, JIBHXKYIIEMCS
IIOCTYIATEIbHO B OJJHOPOIHOM MarHUTHOM MOJI€.

IIpaBuio JleHna.

NHIyKTUBHOCTD. SIBJI€HME CAMOUHIYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHIYKIUU.

DHeprust MarHUTHOTO TOJISl KATYIIKUA C TOKOM.

DIEeKTPOMarHuTHOE IoJIe.

TexHu4eckue yCTpoiucTBa U MPAKTUIECKOE TPUMEHEHHUE: IOCTOSTHHBIE MAarHUTBI, 3JICKTPOMArHUTHI,
3JIEKTPOJIBUTaTelb, YCKOPUTEIH JIEMEHTAPHBIX YACTUL, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKIJIOHEHHUE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM I1OJIEM.

JIMHUY MHIAYKIIMY MarHUTHOTO MOJIS.

B3anmMopeicTere 1ByX POBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHON UHAYKIINH.

[IpaBuio JleHna.

3aBHUCHUMOCTD AJEKTPOJIBHXKYIIEH CHIIBI MHIYKIIMU OT CKOPOCTH MU3MEHEHHS] MAarHUTHOTO TOTOKA.

SIBrieHNE CAMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3yuenre MarHuTHOTO TOJIS KATYIIKH C TOKOM.

WccnegoBanue necTBUSI MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIeHUS 371€KTPOMAarHUTHOW WHIYKITUU.

Pasznen S. Kosied0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUSA

KonebarenpHas cucrema. CBoOOJHBIE MEXaHWUYECKHE KoJjieOaHUs. ['apMOHHMUYEcCKHEe KoJieOaHUsI.
[lepuon, yacrtoTa, ammuuTyaa u Qasza konebanuid. [IpyXUHHBIM MasTHUK. MaTeMaTHUeCKUN MasTHUK.
VYpaBHeHue rapMoHnUecKuX kosiebanuii. [IpeBpaiienne sHeprun mpyu rapMOHUYECKUX KOJICOaHUSX.

KonebGarenbupiit  koHTYp. CBOOODHBIE  DJIEKTPOMArHUTHBIE  KojeOaHUsS B HUACATHLHOM
KOJIeOATeIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXAaHUYECKUMU M JJICKTPOMAarHUTHBIMH KOJEOAHUSMU.
®opmyna TomcoHa. 3aKOH COXpaHEHUS YHEPTUH B HJICATHHOM KOJIe0aTeIbHOM KOHTYpE.

[IpenacraBnenne o 3aTyxawMUX KoJeOaHUAX. BBIHYXIIEHHbBIE MEXaHWYECKHE KOJICOAHHS.
Pe3onanc. BeiHyXIeHHBIE AJIEKTPOMArHUTHBIE KOJIeOaHusI.

[Tepemennbiii TOK. CHHYCOUIANbHBIM MEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHHUE CUJTbI TOKA U HATIPSIKEHUS.

Tpanchopmarop. IlpouwsBojacTBo, mepenadya ©  MOTpeOJICHUE  DIEKTPUUECKOW  DHEPTHUHU.
DKOJIOTHYECKUE PUCKHU MPU MPOU3BOACTBE AIEKTposHeprun. KynbTypa ucnonb30BaHUs 3JIEKTPOIHEPTUU
B IOBCEIHEBHOM XU3HU.

TexHuueckue yCTpOMCTBA M MPAKTUUECKOE IMPUMEHEHHE: AJICKTPUYECKUN 3BOHOK, T'€HEPATOP
IIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpONepeaay.
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Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KojeOaTeabHOW cHUCTEMBbl (NMPYKMHHBIM WJIM MaTeMaTHYECKHi
MasITHHK).

Habmotenue 3aTyxaronux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOAHUH.

Habmonenue pe3oHanca.

CB0OOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHNS.

OcuwnorpaMMsl (3aBUCUMOCTH CHUJIBI TOKA U HalPSDKEHUS OT BPEMEHHU) Ul 3JIEKTPOMArHUTHBIX
KoJieOaHuH.

Pe3oHanc mnpu 1oCiIEeNOBATEIbHOM COCIMHEHUM pPE3UCTOpA, KaTyIIKd MHIYKTUBHOCTU H
KOHJIEHCATOopA.

Mogenb TMHUY 3JEKTPOIIEpEIauH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH NEPUOJIA MAJIBIX KOJE€OAHUN Ipy3a Ha HUTU OT JJUHBI HUTH U MacChl
rpy3a.

HccnenoBanne mepeMeHHOro TOKAa B ILIENM M3 IOCJIEI0BAaTEIbHO COEIUHEHHBIX KOHJEHCATOpa,
KaTyUIKU U pe3UcTopa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60JIHbL

MexaHuyeckue BOJIHBI, ycloBuUs pactipoctpanenusd. [lepuon. CkopocTs pacnpocTpaHeHUs U JIIMHA
BoJHBL [lonepeunsie u mpoobHbIe BOTHBL. MHTephepeHus u qudpakiius MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

ONEeKTPOMarHUTHHIE BOJHBL. YCJIOBHUSL M3JIYy4EHMs] DJEKTPOMAarHUTHBIX BOJH. BsaumHas
opueHrauusi BektopoB E, B, V B snexrpomaruuTHOiW BOjHE. CBONCTBAa 3JEKTPOMATHUTHBIX BOJIH:
OTpakeHUe, NpejoMIIeHUe, nmoydpu3auus, audpakuus, uaTepdeperus. CKopocTh 31EKTPOMarHUTHBIX
BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJH. [I[puMeHeHNEe AMeKTPOMarHuTHHIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paTuoCBs3U U TeNEeBUACHUS. Pagronokanus.

DNEeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHuueckue yCTpOHMCTBA M MNPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
yIIbTPa3ByKOBasi JTUArHOCTHKA B TEXHUKE W MEIUIMHE, pajap, pajiuoNpuéMHUK, TEIEBU30p, aHTCHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue 1 pacrpoCTpaHEHHE OMEPEYHbIX U MPOJOIbHBIX BOJIH.

Konebmtonieecs Te10 Kak MICTOYHUK 3BYKa.

Habmonenue oTpakeHus U IpeJoMIICHUS MEXaHUYECKUX BOJTH.

Habmonienue untepdepeHny U AMPpakiuu MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmronenune cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTY/I0M M 9aCTOTOM KOJIeOaHUH.

HccnenoBanne CBONCTB AJIEKTPOMArHUTHBIX BOJIH: OTpPaKEHHE, NPEIOMIIEHME, MOJsIpU3aLus,
nudpakus, MHTeppepeHLus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsMonuHeitHOe pacnpoCcTpaHEHHE CBETa B OJHOPOAHOW cpexe. Jlyu
cBera. TOYeUYHbIN UCTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTpoeHne n300pakeHui B TIIIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MPETOMJICHHS CBeTa. AOCONIOTHBIM IOKa3aTellb MpPEIOMIICHUS.
[TonHnoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIi yroa moJHOrO BHYTPEHHETO OTPAXKEHUS.

Hucniepcust ceera. ClioxxHbIH cocTaB Oenoro cera. L{Ber.

Cobwuparornue 1 paccenBaroIiie JMH3bI. ToHKas TMH3a. POKYCHOE PACCTOSIHUE M ONTHYECKas CHUJia
TOHKOH NUH3BL. [locTpoeHne n300pakeHui B COOMPAIONINX U paccenBaOUX JMH3aX. DopMyna TOHKOH
JIMH3BL. YBeIUUEeHHE, JaBaeMoe JIMH301.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHUKU.
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BonnoBass ontuka. MaTepdepenuns cBera. KorepeHTHbIE WCTOYHWKH. Y CIOBHUS HAOIIOICHUS
MaKkCUMyMOB W MHHHUMYMOB B HWHTEP(EPEHIIMOHHONH KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpakmus ceeta. Judpakiuonnas pemérka. Y ciaoBUe HAOIIOICHUS TJIABHBIX MAaKCUMYMOB TIPH
MaJeHu MOHOXPOMATHUECKOI0 CBeTa Ha JUPPAKIUOHHYIO PELIETKY.

ITonspusanus ceera.

TexHuuyeckue ycTpoilcTBA M NIPAKTHUECKOE TMPUMEHEHHe: OuYKH, Jymna, (oToamnmapar,
MPOSKIIMOHHBINA ammapar, MHKpPOCKOI, TEJIECKON, BOJIOKOHHAs ONTHKA, AU(PPAKIMOHHAS PEIIETKa,
MOJIIPOUI.

Jlemoncmpayuu

[IpsimonuHeitHOE pacpocTpaHeHne, OTpakeHUe U npeioMieHue ceeta. OnTrudeckue mpruoopsl.

[Tonnoe BHyTpeHHEe oTpaxeHnue. Moienb CBETOBO/IA.

HccnenoBanue CBOMCTB M300payKeHHM B JIMH3aX.

Mopenn MEUKpOCKOIA, TEIECKOIIA.

Hab6mronenue narepdepeHImu ceera.

HaGmonenue nudpaknuu cBera.

Habmonenue aucnepcun cBera.

[Tonyyenue cekTpa ¢ TOMOIIBIO TTPU3MBI.

[Tonydenue criekTpa ¢ HTOMOIIbIO TU(PPAKIUOHHON PEUIETKY.

HaGrotenne nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenne mokazaresns MpeoMIICHUs CTEKIIA.

HccnenoBanune cBOWCTB N300paKeHH B TUH3AX.

HaGmronenue aqucnepcuu cera.

Pa3nen 6. OcHOBBI cieMAIbHOM TEOPUH OTHOCHUTEILHOCTH
['panuil  TPUMEHUMOCTH  KjaccM4eckol wMexaHwku. llocTynaTel —creuManbHOM — Teopuu
OTHOCUTEILHOCTH: MHBAPHUAHTHOCTh MOJYJS CKOPOCTH CBETa B BaKyyMe, MPUHIIUI OTHOCHTEIBHOCTH
DWHIITEWHA.
OTHOCUTENBHOCTD OJHOBPEMEHHOCTHU. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTULIBI.
CBs13b MacChl C PHEPTUEH U UMITYJIHCOM PEISTUBUCTCKOM YaCTUIIBI. DHEPTHSI TTOKOSI.

Paszpen 7. KBanToBas pusuka

Tema 1. Dnemenmol KGAHM OGO ONMUKU

®oronsl. opmyina [1nanka cBs3u s3Hepruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMMYJIbC (POTOHA.

OtkpeiTie U uccrnepoBanue ¢orodpdexra. Ombitel A. I'. CromeroBa. 3akoHbI (poTOdddeKTa.
VYpasuenue DitHmreitHa 1151 hotodpdekra. «KpacHas rpanuia» hotodrddekra.

JNaBnenue ceera. OnbiTel I1. H. JIeGenena.

XnMuyeckoe IeUCTBHE CBETA.

TexHuueckue ycTpoilcTBa M NMpaKkTHUECKOE NMPUMEHEHHUE: (POTOIIEMEHT, (POTOAATUHUK, COIHEUHAs
Oatapest, CBeTOIUOI.

Jlemoncmpayuu

®oT0o3]PeKT Ha YCTaHOBKE C IUHKOBOM MJIaCTHHOM.

HccnenoBanue 3akOHOB BHEIIHEro GpoTodddekra.

CBeTOoauOI.

Conneunas 6artapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. Omnbithl Pe3epdopaa mo paccestHuio o -yactull. [lmaHerapHas Mozaenb
atoma. [loctynater bopa. M3nyuenue u mormomeHre (pOTOHOB MPHU MEPEX0/e aToMa C OJHOTO YPOBHS
SHEpruu Ha Apyroi. Buasl cnektpoB. CrekTp ypoBHEN SHEPIHM aTOMa BOJOPOIA.

BonHoBbIe cBolicTBa yacTull. Bonubl ge bpoinsa. KopnycKynspHO-BOJHOBOM 1yaau3M.
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CronTa"gHoe U BBIHYXXJICHHOC HU3JIYUCHHUC.

TexHuyeckue yCcTpoNCTBAa M MPAKTUUYECKOE NPUMEHEHME: CIEKTPAIbHBINA aHaIN3 (CHEKTPOCKOIN),
Ja3ep, KBAaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habmoienue inHeHvaThIX CIEKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HaGumroienne TMHEeHYaToro CeKTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, TOKa3bIBAIOIINE CIIOKHOCTh CTpOeHUst sifapa. OTKpbITHE PaAHMOaKTUBHOCTH.
OmnsiTel Pesepdopna mo omnpeneneHuo coctaBa paAuoakTUBHOro u3inydenus. CpoiicTBa anbga-, Oera-,
ramMmma-usiydeHus. BiusiHue paiuoakTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OTtkpsiTHE TTpOTOHA U HeWTpoHa. HyknonHas monens siapa ['eiizenOepra—lBanenko. 3apsa sjapa.
Maccosoe uncio sapa. M3otomsl.

Anbda-pacnaa. DJEKTPOHHBIM U TO3UTPOHHBIN Oera-pacman. [‘amma-usznyuenue. 3akoH
paZoaKTUBHOIO pacraja.

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

SAnepHsle peakuuu. JleneHre U CUHTE3 SAEp.

Snepubiii peakrop. TepmosaepHslii cunTe3. IIpoGiieMbl M MEPCHEKTUBBI SJEPHOM IHEPIETUKU.
DKOJIOTrM4€ECKHE aCIEKThI sIIEPHON IHEPTETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTOI{BI Ha6J'IIO)1€HI/I$I " perucTpannu 3JICMCHTAPHBIX YaCTHII.

dyHnaMeHTaIbHbIE B3auMOoAeHcTBUSA. EAMHCTBO (hn3ndeckoit KapTHHBI MUpA.

TexHu4eckue yCTpoHCTBAa M NPAKTUYECKOE NMPUMEHEHHE: JT03UMETp, KaMepa BuiibcoHa, sepHsIi
peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

CYETYNK MOHU3UPYIOIUX YaCTHUIL.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nea 8. DiieMeHTBI aCTPOHOMMH U ACTPO(PU3NKH

Oransl pa3BUTUs acTpoHOMUU. [IpuKiiagHOE 1 MUPOBO33pEHUECKOE 3HAUEHHE aCTPOHOMMH.

Bun 3Bé3aH0r0 HebGa. Co3Be3us, ApKue 3BE31b], IUTAHETHI, X BUIAUMOE JBHKEHHE.

Conneynas cucrtema.

Connue. ComHeyHas akTuBHOCTb. Mcrtounuk sHeprum CosHua M 3BE34A. 3BE3/bI, UX OCHOBHBIE
XapakTepUCTUKHU. J[MarpaMma  «CHEKTPaJbHBIM  KJIacC —  CBETHUMOCTBH».  3BE3NBI  TJIABHOM
MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBb» JJIsi 3BE3] IJIaBHOM MOCIIE0BATEIBHOCTH.
Buyrtpennee ctpoenune 3B€31. CoOBpeMEHHBIE MPEICTABICHNS O IPOUCXO0XKIEHUH U 3Bosronuu ConHia u
3BE3]1. DTaIlbl )KU3HU 3BE3/I.

Mneunsiii [lyte — nama [amaktwuka. Ilomokenwe m aBwxkenue Comnma B [Namaktwuke. Twumbl
rajiakTuk. PajuoranakTiuky u kBa3zapsl. YEpHbIE ABIPHI B A/Ipax rajlakTUK.

Bcenennas. Pacummpenve Bceenennoil. 3akon Xa60ma. Pasberanue ramaktuk. Teopust Bonbiioro
B3pbIBa. PenukroBoe usnyueHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo0i1eMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

HaG.HIO,Z[eHI/ISI HeBOOpy)KéHHBIM Tj1a3oM C HUCIOJBb30BAHUCM KOMIBIOTCPHBIX HpI/IJIO)KeHI/Iﬁ JJIsA

OIIpeJIeJIEHUs MOJIOKEHHU HEOECHBIX OOBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIE co3Be3usi CeBepHOro
MOJTYLIApHsL U SIPKUE 3BE3IBL.

Hab6monenus B reneckon Jlynsl, raner, Maewroro [lyru.
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O6o0marnee NnoBTOpeHne

Ponb ¢u3uMKM M aCTPOHOMHMHM B 3KOHOMHUYECKOH, TEXHOJIOTMYECKOH, COLMAIBHOM M ATHYECKON
cdepax AesITeTbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKH U aCTPOHOMHH B COBPEMEHHON HAyYHOU KapTHHE
MUpAa, POJIb PU3NIECKOI Teopur B (POPMUPOBAHUU MPEICTABICHUNA O (PU3MUECKON KapTHHE MHpA, MECTO
¢bu3nyeckoil KapTUHBI MHpa B OOLIEM pALY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTAaBICHUN O
pUPO/IE.

MesknpeamMeTHble CBSI3H

WN3ydyenne xkypca ¢usuku 06azoBoro ypoBHs B 11 Kimacce ocymiecTBisercs ¢ y4€TOM
COJIEP>KATENIbHBIX MEXKIIPEJIMETHBIX CBsI3e€H C KypcamMH MaTeMaTUKH, OWOJIOrMH, XUMUH, Teorpaduu u
TEXHOJIOTUH.

Mesicnpeomemnvle nowsimusi, CBS3aHHbIE C M3yUYEHHEM METOJIOB HAYYHOIO MO3HAHMUS: SIBJICHHE,
Hay4yHBId (akT, THIOTe3a, (U3MUECKas BEIWYMHA, 3aKOH, TEOpHs, HAONIOACHHE, SKCIICPHUMEHT,
MOJIETTUPOBaHUE, MOJIeIIb, U3MEPEHHE.

Mamemamuka: pelieHue CHCTEMbl ypaBHEHHH, TPUTOHOMETpUYECKHE (QYHKIMU: CHHYC, KOCHHYC,
TaHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HX MPOEKLUHUU HA OCH
KOOp/IMHAT, CJOXXCHHE BEKTOPOB, IPOW3BOAHBIC JJEMEHTAPHBIX (YHKUWH, TNPU3HAKKA MOJ00US
TPEYroJbHUKOB, OINpeIeJIeHHE MIOMAAN IIOCKUX GUryp u oobéma ted.

Buonoeusn: snekrpuueckue SBICHHUS B JKMBOH IpHpOJE, KoyieOaTelbHbIE IBMKEHUS B IKHUBOU
MIPUPO/IE, ONITUYECKUE SIBICHUS B )KUBOU MPUPOAE, ACHCTBUE pailallii Ha KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPHCTAIIMYECKas CTPYKTypa TBEPIBIX TEN, MEXaHU3MBI
00pa30BaHMs KPUCTATUIMYECKON PEIIETKU, CIEKTPAIbHBIN aHAIH3.

l'eoepaghus: MarHWTHBIE TIONIIOCA 3€MJIH, 3aJ€KH MArHUTHBIX pPyld, (OTOChEMKA 3eMHOM
MOBEPXHOCTH, MPEJCKA3aHNE 3eMJICTPSCEHUH.

Texnonozcusi: JUHUW DIEKTpOIlEpenay, TEeHepaTop MNEPEeMEHHOTO TOKa, 3JIEKTPOJBUraTellb,
MHAYKIMOHHAs Ie4yb, pajxap, paguoNpUEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKITMOHHBIN armapar, BOJOKOHHAS ONTHKA, COJIHEYHasi OaTapesl.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBLIHEI'O OBPA3OBAHMUSA

OcBoenune yueOHoro npeamera «Pu3uka» Ha ypoOBHE CpeaHEro oOmiero odpasoBaHus (6a30BbIi
YPOBEHB) JAOHKHO 00€CTIeYUTh JOCTUKEHHE CIIEAYIONIIUX JTHUYHOCTHBIX, METAMIPEIMETHBIX U MPEIMETHBIX
o0pa30BaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS yueOHOro npeamera «DU3uKay JOJKHBI OTpa’kaTh FTOTOBHOCTb
1 CIOCOOHOCTh 00YYaIOIINXCSl PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEW MO3UIMENH JTHMYHOCTH,
CHCTEMOW IIEHHOCTHBIX OpHEHTAllMi, MO3UTUBHBIX BHYTPEHHUX YOEXIEHHH, COOTBETCTBYIOIIUX
TPaJULIMOHHBIM I[IEHHOCTSIM POCCHUHCKOrO OOIIEeCTBa, pacIIMpEHHE >KU3HEHHOTO OMbITa U OIbITa
JESATENIBHOCTH B MPOLIECCE peaIn3allid OCHOBHBIX HAlPaBICHUM BOCIUTATENIBHON AEATEIBbHOCTH, B TOM
quCclie B YaCTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OPMUPOBAHHOCTh TPAXKJIAHCKON MO3UIMH OOYyYaromerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTRA;

MPUHATHE TPATULMOHHBIX O0IIEUETOBEYECKUX T'YMAaHUCTUYECKUX U IEMOKPAaTHUECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JICATEIILHOCTh B HHTEpEcax IpakJaHCKOTro 00IIecTBa, y4acTBOBATh
B CaMOYIIpaBJIEHUH B 00pa30BaTEeIbHON OpraHU3aIlH;

yYMEHHUE B3aUMOJICHCTBOBATh C COIMAJIbHBIMH MHCTUTYTAaMH B COOTBETCTBHH C WX (YHKUHAMHU U
Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NaTPMOTHYECKOI0 BOCIIMTAHMS:
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c(hOpPMHUPOBAHHOCTh POCCHICKON TPaXXAaHCKON UACHTHYHOCTH, TAaTPUOTU3MA,

[IEHHOCTHOE OTHOIICHHWE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTH)KEHUSM POCCUHCKUX YYEHBIX B
o0nactu (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CMOCOOHOCTh OLIGHUBATh CHUTYalMI0O WM TNPHUHUMATh OCO3HAHHBIC PEIICHHUS, OPHEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JCSITEIbHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYAYyLIETO;

4) 3cTeTHYECKOro BOCIIUTAHMS:

JCTETUYECKOE OTHOLIEHHE K MHpY, BKJIOUYas 3CTETUKY HAy4yHOTrO TBOPUYECTBA, IPHUCYIIETO
(bu3MIeCcKOil HayKe;

S) TPy10BOT0 BOCIIUTAHUA:

MHTEpEC K pazNu4HbIM chepam MmpodecCHOHANbHON JesTeNbHOCTH, B TOM YHCIE CBSI3aHHBIM C
(GU3MKOI M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOP Oymymiei mpodeccuu u peaan30BBIBATH
COOCTBEHHBIE KHU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0 M CaMOOOpPa30BaHHIO B 00JacTH (U3MKU Ha
MPOTSHKEHUH BCEH KU3HU;

6) ’K0JIOTrNYeCKOr0 BOCIIUTAHHUSA:

cOPMUPOBAHHOCTh ~ JKOJOTMYECKOW  KYJNbTYpbl, OCO3HaHUE  TJ00aJbHOrO  XapakTepa
9KOJIOTMUYECKUX MPOOIIeM;

IUIAHUPOBAaHUE M OCYILECTBICHHE JIEHCTBUN B OKpYXAIOUIeH cpele Ha OCHOBE 3HaHUA LieJei
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciidpeHe OIbITa JIeATEIbHOCTH HKOJIOTMYECKON HampaBIE€HHOCTH HA OCHOBE MMEIOIIUXCS
3HaHUU 10 (pu3mKe;

7) IEeHHOCTH HAYYHOI'0 NO3HAHMA:

c(OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOILEITO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
bu3nuecKoil HayKu;

OCO3HAaHHE IIEHHOCTH Hay4yHOM JesTeNIbHOCTH, TOTOBHOCTh B IIpollecce€ H3y4eHUs (QU3UKU
OCYIIECTBIATh MPOEKTHYIO M UCCIIEIOBATENBCKYIO NEATENbHOCTh MHAUBUIyadIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATDI
IMo3naBaTebHBIE YHUBeEPCcAJIbHbIE YUeOHbIE AelCTBUS
ba3oBble JJornyeckne 1eMCTBUS:
CaMOCTOATENbHO (POPMYITHUPOBATh U aKTyAJIU3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPENENATh UEH AEITeIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX TIOCTUKEHUS;
BBISIBIIATh 3aKOHOMEPHOCTH U TPOTHBOPEUHS B pACCMATPUBAEMbIX (PU3MUECKHUX SBJICHHSIX
pa3pabareiBaTh IJaH pEIICHUS MPOOJIeMbl ¢ y4€TOM aHaIM3a HMMEIOIIUXCS MaTepHallbHBIX U
HEeMaTepHaIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyJbTATOB LIEJISIM, OLICHUBATh
PHUCKH TOCTIEACTBUMN JESATEIHHOCTH,
KOOPIUHUPOBATh ¥  BBIONHATH pabOTy B  YCIOBUAX pEalbHOrO, BUPTYAIBHOTO |
KOMOWHHUPOBAHHOTO B3aUMO/ICHUCTBUS;
pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEeM.
BazoBble ucciieg0BaTeIbCKHE AeHCTBUS:
BIIQ/IETh HAYYHOW TEPMHHOJIOTHEH, KITFOUEBBIMH MOHATHSAMHI M METOIaMU (PU3UUYECKON HAYKH;
BJIQJICTh HABBIKAMHU y4eOHO-MCCIICIOBATEIHCKON M MPOCKTHON NEATEILHOCTH B 00JIacTU (DU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBHIO K CAMOCTOSITENIBHOMY TOWCKY METONOB PEIIeHHUs 3aaad (pU3M4ecKoro
COZICpKaHUS, TPUMEHEHUIO PA3JIUYHBIX METOI0B MO3HAHMUS;
BJIQJIETh BHUAAMHM JCSATEIBHOCTH 1O TOJYYEHHIO HOBOIO 3HAaHMS, €ro HHTEpIpeTaluu,
peoOpa3oBaHMI0 M MPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYaIlUSX, B TOM YHCJIE MPU CO3JTaHHH
y4eOHBIX TIPOEKTOB B 00JIaCTH (DU3UKH;

15



BBISIBJISITH IPUYUMHHO-CJIEICTBEHHBIE CBSI3U M aKTyaJIM3UpOBaTh 3aJady, BBIIBUraTh THIIOTE3y €€
pelleHus, HaXOAUTb apryMEHTHI Ul JI0KA3aTEIbCTBA CBOMX YTBEP)KIACHUM, 3a1aBaTh IAapaMeTpbl U
KPUTEPUU PELLICHUS;

AHAJIM3UPOBATL IHOJYUYCHHBIC B XOAC PCHICHHUA 3adadu PE3YyJIbTaTbl, KPUTUUYCCKU OLCHHUBATHL HUX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTH M (HOPMYIHPOBATH COOCTBEHHBIE 337a4l B 00Pa30BaTEIbHON EATEILHOCTH, B TOM YHCIIE
pU U3YyYeHUH (PU3UKU;

AaBaTb OLICHKY HOBbBIM CUTYyallUsAM, OLICHHUBATb HpI/IO6p€TéHHbII71 OIIBIT,

YMETb MEPEHOCUTH 3HAaHUS MO (PU3MKE B IPAKTHUUECKYIO 00JIaCTh KU3HEACITEIbHOCTH;

yYMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTei;

BBIIBUTATh HOBBIC HJI€U, MPe/laraTh OPUTHHAIBHBIE MTOAXOAbl U PEIICHNUS;

CTaBUThb HpO6JI€MBI " 3aJia4y, JOIMYyCKaroIure aJIbTCPHATUBHBIC PCIICHUA.

Pa6ora ¢ nndopmaumeii:

BJIAACTh HAaBBbIKAMH IMOJYUCHUS I/IH(i)OpMaIlI/II/I (1)I/ISI/I‘I€CKOFO COACPIKaHUA M3 MCTOYHHKOB PA3HBIX
TUIIOB, CAMOCTOSITENIbHO OCYIIECTBIIATH TIOWUCK, AaHalU3, CHCTEMAaTH3allMi0 ¥ HWHTEPIPETALUIO
nHGOPMAIUY PAa3IMYHBIX BUIOB U ()OPM TIPEICTABICHUS;

OLICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

HCIIOJIL30BATh CpPCACTBa I/IH(bOpMaIII/IOHHI)IX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B peuiCHUN
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX ¥ OpPraHU3alMOHHBIX 3aJad C COONIOACHHEM TpeOOBaHUU
SPrOHOMHUKH, TEXHHKH O€30IaCHOCTH, TUTHEHBI, PECypCcOCOEpek EHHUs, MPABOBBIX M ITUYECKHX HOPM,
HOPM MH(OPMALIMOHHON 06€30MaCHOCTH;

CO3/IaBaTh TEKCTHI (PU3UYECKOTO COACP)KAaHUS B pa3IMYHBIX (PopMmarax C y4éTOM Ha3HAYCHUS
nH(OpPMALIUY U 1IeNIeBOI ayAUTOpUH, BEIOUpas ONTUMANIBbHYIO ()OpPMY MPEACTABICHUS U BU3YaIU3aI[1H.

KoMMmyHnKaTHBHBIC yHUBEpPCaJIbHbIE YUeOHbIC 1eliCTBUA:

OCYIIECTBJISTh OOIIEHNE Ha YpOoKaxX (DU3UKH 1 BO BHEYPOUHOU JIESITEIILHOCTH;

pacmno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYAIM U CMATYATh KOH(QIUKTHL;

Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHUSI C UCTIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHIUBUAYAIbHON pabOTHI;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUM C Y4ETOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH KaXKAOTO YjieHa KOJIJICKTHBA,

MPUHUMATBH IIEJIU COBMECTHOM JIEITEIbHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH JIEUCTBUS 110 €€
JOCTH)KEHHMIO: COCTaBIIATh IUIAH JACMCTBUM, pacnpenensiTb poiau ¢ Y4YETOM MHEHUN YYacTHHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOU pabOTHI;

OLICHWBATh KAayeCTBO CBOETO BKJIAaJa W KaXJOTO Y4YaCTHMKA KOMAaHJIbI B OOIIMI pe3ynbTaTr Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE TMPOEKThI, OLIEHWBAaTh UAEHM C TO3WLUHUHU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISATh IMO3UTHUBHOE CTPATETMYECKOE MOBEACHUE B PA3IMYHBIX CUTYalUsX, HPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA
Camoopranmu3anmus:
CaMOCTOSITENIHO OCYILECTBIISTH O3HABATEIbHYIO IEATENBHOCTh B 001acTH (PU3UKH M ACTPOHOMHUH,
BBISIBJIATH MPOOJIEMBI, CTABUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a]1aUH;
CaMOCTOSITEJIBHO COCTABJIATH IUIAH PEUICHHs PACUETHBIX M KAYECTBEHHBIX 3a/1a4, IUIAH BBIIOTHCHHUS
MPAKTUYECKON pabOTHI C yYETOM UMEIOLIUXCSl PECYPCOB, COOCTBEHHBIX BOZMOYKHOCTEH U MPEANOYTEHU;
JlaBaTh OLIEHKY HOBBIM CHUTYalHsM;
pacupsATh paMK1 y4eOHOTO peIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;
JienaTh OCO3HAHHBIA BBIOOP, apTyMEHTHPOBATh €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
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CrocoO0CTBOBAaTh (DOPMUPOBAHHUIO W TPOSBICHUIO APYIUIIMA B OOJACTH (PU3UKH, IMOCTOSHHO

MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyIbTYPHBIN YPOBEHD.
CaMOKOHTPOJIb, YMOLHOHAJIbHBIH HHTEJIEKT:

JaBaThb OLICHKY HOBBIM CHUTYyalusiM, BHOCUTb KOPPEKTHBBl B JI€ATEIBHOCTb, OLICHUBAThH
COOTBETCTBHUE PE3YJIBTATOB LCIISAM;

BJIaJIeTh HAaBBIKAMHU II03HABATEIILHOW pedIIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JACUCTBUH U
MBICIIUTENIBHBIX [TPOLIECCOB, X PE3YNIBTATOB U OCHOBAHMIA,

UCIOJIB30BATh MPUEMBI pedIIeKCUH ISl OLIEHKH CUTYaIlH, BEIOOpA BEPHOTO PELICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHThI IPYTUX IIPU aHAIMU3€E PE3yNIbTaTOB AEATEIbHOCTH;

IIPUHUMATH ce0s, IOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHThI IPYTHX IIPU aHAIMU3€E PE3yNIbTaTOB AEATEIbHOCTH;

IIPU3HABATH CBOE MPABO U IPABO JPYTUX HA OLIMOKH.

B nporniecce nocTHKeHNS TMYHOCTHBIX PE3YJIBTATOB OCBOCHUS IPOTPaMMBI IO (pU3HKE IS yPOBHSA
cpeaHero oobmero oOpa3oBaHUs y OOYYalOIIMXCSl COBEPIIEHCTBYETCSI SMOLMOHAIbHBIM HHTEIIEKT,
MperoIararoImui copMUpPOBaHHOCTB:

CaMOCO3HaHUs, BKJIIOYAOLIEr0 CIIOCOOHOCTh MOHMMATh CBOE 3MOLIMOHAIBHOE COCTOSIHME, BUIETh
HaIpaBJICHUS Pa3BUTHUSI COOCTBEHHON YMOIIMOHAILHOU C(ephl, OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHMs, BKIHOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD 34 CBOE
MOBEJICHHUE, CIIOCOOHOCTh aIalTHPOBATHCS K YMOIIMOHAIBHBIM U3MEHEHHSIM U TIPOSIBIATH THOKOCTD, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKJIIOYAIOLIEH CTpeMJIEHUE K JOCTUKEHHIO LIEJIH U YCHEXY, ONTHUMMU3M,
MHULMATUBHOCTb, YMEHUE JIEHCTBOBATh UCXOs U3 CBOMX BO3MOXKHOCTEN;

SMIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSIHUE JIPYTHX, YUUTHIBATh
€ro MpH OCYIECTBIEHUH OOLIEHUS, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOLINX CIIOCOOHOCTH BBICTpauBaTh OTHOIIEHUSI C APYTUMU JIIOJbMU,
3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3periaTb KOHQIUKTHI.

NNPEJMETHBIE PE3YJIbTATBI

K xonmy o6yuenus B 10 kiacce npeameTHble pe3yabTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPa)aTh
c(OPMHUPOBAHHOCTH Y O0YJAIOIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpPAxX pojb U MecTO (PU3UKU B (HOPMHUPOBAHUM COBPEMEHHON HAy4yHOU
KapTUHbl MHpa, B Pa3BUTHM COBPEMEHHON TEXHUKH M TEXHOJOTHH, B MPAKTUYECKOH eATeNIbHOCTH
JTIOJIEH;

YUUTHIBATh TPAHUIBI MPUMEHEHHUS H3YYEHHBIX (U3MYECKHX MOJeJel: MarepuaibHas TOYKa,
MHepLMaJbHas cucTeMa OTCY€Ta, adCONIIOTHO TBEPAOE TENO, MACATBHBIM Ta3, MOJEIN CTPOEHUS Ta30B,
KHUJIKOCTEH M TBEPJBIX TeJ, TOUSUHBIN NIEKTPUUYECKHN 3apsi/i IPU PELICHUH (PU3NUECKUX 3aa4;

pacro3HaBaTh (pu3uyecKue SBJICHUS (MPOIECChI) U OOBACHITH UX Ha OCHOBE 3aKOHOB MEXAHHWKH,
MOJIEKYJISIPHO-KUHETUYECKONH TEOPUM CTPOECHMS BEIECTBA W AJIEKTPOJAMHAMUKHU: PAaBHOMEPHOE M
PaBHOYCKOPEHHOE MPSMOJIMHENHOE IBU)XKEHHE, CBOOOJIHOE MaJeHHe Tel, ABM)KEHHE IO OKPYKHOCTH,
MHepIUs, B3auMojeiicTBue Tei, auddysus, OpoyHOBCKOE JBMKEHHE, CTPOEHHUE >KUIKOCTEH U TBEPBIX
Tel, W3MeHeHue oObéMa Tesl MNpU HarpeBaHUM (OXJIAXKIEHHH), TEIJIOBOE paBHOBECHE, HCIapeHue,
KOHJICHCAIlNs, IIJIaBJIEHNE, KPUCTAJUIM3ALMs, KUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIICHNE JaBJICHUS rasa
IIPU €r0 HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXAY MapaMeTpaMH COCTOSHUS ra3a B U30MpOIleccax,
ANIEKTPU3aLMs TEJ, B3aUMOJECHCTBHUE 3aps10B;

OIUCBIBATh MEXAHWYECKOE IBM)KEHHUE, MCIOJNIb3ys (PU3MUYECKHE BEJIMYMHBI: KOOPAWHATA, IYTh,
IIEpEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tenla, CHJa, UMIIYJIbC Tejla, KUHETUYEeCKash SHEpIus,
NOTEHIMAJIbHAsI SHEPrusi, MeXaHHuecKass paboTa, MEXaHUYECKasi MOLIHOCTh; MIPU ONMCAHUU IPAaBUIBHO
TPAaKTOBaTh (DU3MYECKHI CMBICI HCIIOJIb3YEMbIX BEIMYMH, MX OOO3HAUEHUS M EAWHUIIBI, HAXOAUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3HYECKYIO BEIUUYMHY C APYTUMH BETMUYMHAMU;

OIMCHIBATh M3YYEHHBIC TEIUIOBBIC CBOWCTBA TEJN M TEIJIOBBIC SIBICHUS, UCIONb3YS (hU3HUYECKHe
BEIMYMHBL: JIaBICHHUE Ta3a, TEeMIepaTypa, CPeAHssl KMHETUYeCKas SHEPIUs XAoTHUECKOro JBUXKEHUS
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MOJIEKYJI, CpeIHEKBaIpaTUUHasi CKOPOCTh MOJIEKYJI, KOJIMUYECTBO TEIUIOThI, BHYTPEHHSS SHEPTus, paboTa
raza, KO3(QQHUIMEHT MOJIE3HOT0 JEHCTBHS TEIUIOBOTO JABHraTelsl; IPU OMMCAHUU NMPABUIBHO TPAKTOBATh
(bu3MyecKUi CMBICI HCIOJIb3YEMbIX BEIMYMH, MX OOO3HAYEHUS W EIUHHIIbI, HAaXOAUTHb (OPMYJIBL,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTHMH BETHUMHAM;

ONMCHIBATh HW3YYEHHBIE JJIEKTPUYECKHME CBOWCTBA BEUIECTBA M  JJIEKTPUUYECKUE SIBICHUS
(mpoueccel), HCHONB3ysl (U3NYECKUE BEIMYMHBL: OJCKTPUYECKUH 3apsisl, SIIEKTPHUYECKOE TIOJIE,
HaIpsHKEHHOCTh TOJIA, MOTEHUMAT, Pa3HOCTh IMOTEHLUUAJIOB; IPU OINHMCAHMM NPABWIBHO TPAKTOBATh
(¢u3NYeCKUil CMBICT HCIIONB3YEMbIX BEJIUYMH, UX OOO3HAUYEHUS W EAWHUIIBI;, YKa3bIBaTh (HOPMYJIHI,
CBSI3BIBAIOIIME TaHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMU BEIMUYUHAMU;

aHATM3UPOBATh (PU3UYECKHE MPOIECCH U SIBJICHUS, UCTIOIb3Yys (PU3NYECKUE 3aKOHBI M MPUHIUIIBL:
3akoH BcemupHoro tarotenus, I, II u I 3akonsr HproTOHA, 3aKOH COXpaHEHHUS] MEXaHUYECKOW SHEPIuu,
3aKOH COXpaHEHMsI MMILYJIbCa, IPUHLMII CYNEPHO3ULUN CWJI, NMPUHLIUI PaBHONPABMS HHEPLUUAIbHBIX
CUCTEM OTCU€Ta, MOJIEKYJISPHO-KMHETUYECKYI0 TEOPHUIO0 CTPOCHHMs BEIIECTBA, a30BbIE 3aKOHBI, CBS3b
CpeaHel KMHETUYECKOH YHEPrHH TETJIOBOTO JBMKEHHUS MOJIEKYJ ¢ aOCOMIOTHON TeMIIepaTypoi, MepBhIi
3aKOH TEPMOJIMHAMMKH, 3aKOH COXPAHEHUs 3JEKTPUUYECKOro 3apsiaa, 3akoH KynoHa, mpu 3TOM pa3inyaTth
CIIOBECHYIO (JOPMYIHPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKCHHE W YCIOBHsI (TpaHUIBI, 0071acTH)
MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPHHLUIBI ACWCTBUS MAaIIMH, NPUOOPOB M TEXHHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX OE€30MAaCHOTO HCIIOIb30BAHMS B IOBCEAHEBHOW KHU3HU;

BBIMOJIHATE  OKCIIEPUMEHTH 10 HCCIENOBAaHHWIO (U3UYECKUX SBICHUH U TPOLECCOB C
UCIIOJIb30BaHUEM MPSAMBIX M KOCBEHHBIX HM3MEPEHUH, MpH 3ToM (OPMYyIHUpOBaTh Mpobliemy/3anady u
TUIOTE3Y y4eOHOro 3KCIEPUMEHTa, COOMpaTh YCTaHOBKY M3 IPEJIOAKEHHOIO 000py10BaHUs, TPOBOAUTD
OTIBIT U (POPMYITHPOBATH BHIBOBI;

OCYILECTBIATh MpsIMbIE U KOCBEHHbIE H3MEPEHMs] (PU3NYECKUX BEJIWYUH, NMPU 3TOM BBIOMPATH
ONTUMAJIbHBIA CIOCOO0 M3MEpPEHHMsT W MCIOJIb30BaTh M3BECTHbIE METOJbl OLEHKH IOrperHocTei
U3MEPEHMUI;

UCCIIeIOBaTh 3aBUCHUMOCTH MEXIy (HU3MUECKUMH BEJIMYMHAMHU C MCIOJIb30BAaHUEM MPSIMBIX
U3MEpEeHUil, PU ITOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YJbTAThI TOJYYEHHON 3aBUCUMOCTHU
(bu3n4ecKruX BeTUYMH B BUJE TaOIUI] U TpauKOB, JeNaTh BHIBOJIBI IO PE3yIbTaTaM UCCIIEIOBaHUS;

coOnrofaTh mpaBwiia OE30MacHOTO TpyJa MpU MPOBEACHUM HCCIEJOBAHMM B paMKax ydeOHOro
HKCHEPUMEHTa, Y4eOHO-HCCIEOBATENbCKOM M NPOEKTHOH  JEeSATEIbHOCTH C  HCIOJIb30BAaHHUEM
MU3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BAHMUS;

pemiaTh pacu€THbIE 3aJjaud C SBHO 3a/JlaHHON (PU3MUYEecCKOW MOJIeNbl0, HUCHOJb3ys (PHU3NUECKue
3aKOHBI U MPUHIUIBI, HA OCHOBE aHaJIM3a YCJIOBUA 3a7aud BBIOMPATh (U3UYECKYIO MOJENb, BBIIACIATH
¢usnyeckre BEIUYUHBI U (HOPMYIIbI, HEOOXOAUMBIE Uil €€ pelIeHHs], IPOBOIUTh Pacy€Thl U OIICHUBATH
PEAIbHOCTH MOJTYYEHHOT'O 3HaYEHUS] (PU3NYECKON BETMUHHBI;

pemars KauyeCTBEHHbIE 3aJauyd: BBICTpauBaThb JIOTUYECKHM HENPOTHUBOPEUYMBYIO  LETIOUKY
PacCyXJIEHHI ¢ ONOPOH Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (hU3UYECKUE SIBIICHNUS,

UCMOJIb30BATh MPU PEIICHUH Y4YeOHBIX 3a/1ad COBPEMEHHbIE WH(OpPMAIIMOHHBIE TEXHOJOTUU IS
MOKNCKA, CTPYKTYPUPOBAHMS, HHTEPHpPETAlM U TMpeACTaBiIeHUs Y4eOHON M Hay4yHO-TOMYJISIPHOU
uHpOpMalUY, TOJYYEHHOM M3 pa3IMYHbIX HCTOYHHMKOB, KPUTHUECKH aHAJIU3UPOBATh MOJIYYaeMYIO
uH(pOpMaILHIO;

NPUBOANUTH MPUMEPHI BKJIAJa POCCHUMCKHUX M 3apyOeKHbIX YUEHBIX-(HU3MKOB B pa3BUTHE HAYKH,
00BSICHEHHE MPOLIECCOB OKPYKAOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

UCIOJIb30BaTh TEOPETHUYECKHE 3HAHHUS MO (U3UKE B TOBCEAHEBHOM >KM3HM s OOecreueHHs
0e30MacHOCTH MpH OOpallleHHd ¢ NpudopaMH M TEXHUYECKHMMH YCTPOMCTBAMHU, MJII COXPAHEHUS
3JI0POBbSI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO TOBEICHUS B OKpYXKaIOLIeH cpene;

paboTaTh B TPYIIIE C BHIMOJIHEHUEM Pa3IMUHbIX COLUAIBHBIX POJIeH, TNIaHUPOBATh PabOTy IPYIIIIHI,
palMoOHANBHO pacIlpenesiaTh 003aHHOCTH U ITUIAHUPOBATH JIEATEIBHOCTh B HECTAHJAPTHBIX CUTYaLUsX,
a/IeKBaTHO OIICHMBATh BKJIAJl KaXJ0T0 U3 YUaCTHUKOB TPYIIIbI B PEIICHHE pacCMAaTPUBAEMON MTPOOIEMBI.

K xonny o6y4yenus B 11 kiacce npeaMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTD Y O0YUAIOIIHUXCS YMEHUM:
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JIEMOHCTPHUPOBATh Ha MPUMEPAX Pojb U MeCcTO (HU3UKU B (POPMHUPOBAHUHM COBPEMEHHON HAy4YHOM
KapTUHbl MHpa, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJOTUH, B MPAKTUYECKOH IeATeNbHOCTH
JOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI IPUMEHEHHS W3YUYEHHBIX (DPM3UYECKUX MOJEICH: TOUCUYHBIN AJIEKTPHUCCKUI
3apsij, Jy4 CBETa, TOUEYHBIH MCTOYHUK CBETA, siIepHas MOJENb aTOMa, HYKJIOHHAs MOJIENb aTOMHOIO
Apa IpU PEHICHUU (PU3UUECKUX 3a1a4;

pacrno3HaBaTh (uU3NYECKUEe SBICHHUS (Tpolecchl) M OOBICHATH MX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKNA M KBAaHTOBOW (U3UKU: DIEKTpUYECKas MPOBOIUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOE, MAarHUTHOE ICHCTBHS TOKA, B3aMMOJCHCTBHE MAarHUTOB, JJIEKTPOMArHUTHAs WHAYKLIUSA,
JCiCTBUE MAarHUTHOTO IIOJII Ha MPOBOJHUK C TOKOM U JBIDKYIIUHCS 3apsl, SJIEKTPOMarHUTHBIE
KojeOaHuss U BOJHBI, MPSIMOJUHEIHOE pacnpoCTpaHEHHE CBETa, OTpPaKEeHUEe, MpeIoMIICHHE,
uHTephepeHys, TUpakiuus U TMOJSpH3alUs CBETa, AMCIEPCUS CBETa, (POTOIIEKTPUUECKUU SPPEKT
(botordekrt), cBeToBOE HaBiIEHWE, BO3HUKHOBEHHME JIMHEHYAaTOTO CIIEKTpa aToMa BOJOPOJA,
€CTECTBEHHAS U HCKYCCTBEHHAsI PaHOAKTUBHOCTH;

OMKCHIBATH HW3YYEHHBIE CBOWCTBAa BeIIECTBA (DIEKTPUYECKHE, MArHUTHBIE, OINTHYECKHE,
AIIEKTPHUYECKYIO TPOBOIUMOCTD PA3IIMUHBIX CPEJT) M AIEKTPOMATrHUTHBIE SIBICHUS (IIPOLECCHI), HCIIONB3YS
(bu3nuecKkre BEIUYUHBL: NIEKTPUUECKUM 3apsi], CHJIa TOKA, JIEKTPUUYECKOE HANPSDKEHUE, SICKTPUYECKOE
COIIPOTHBIICHUE, PA3HOCTh MOTEHIMAJIOB, SJEKTPOIBIKYIIAs CHIa, padoTa TOKA, MHIAYKIUS MarHUTHOTO
nosist, cuna Ammepa, cuiia JlopeHna, MHIYKTUBHOCTb KaTYILIKH, SHEPTHS 3JEKTPHUUECKOr0 ¥ MarHUTHOTO
MOJIeH, MEepUoa W 4YacToTa KoJeOaHWil B KoeOaTeNbHOM KOHTYpE, 3apsii W CHJla TOKa B IpoIecce
FapMOHHYECKHUX 3JIEKTPOMArHUTHBIX Koyie0aHMi, (POKyCHOE PacCTOSHUE U ONTUYECKasi CUJia JTUH3bI, IPU
ONMCAaHWM TPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCIIOJIB3YEMBIX BEIMYUH, WX OO0O03HAUYCHUS H
€IMHULIBI, YyKa3blBaThb (OPMYNbI, CBS3bIBAIONIME JaHHYIO (U3MUYECKYI0 BEIWYMHY C APYTHUMH
BEIIMYMHAMU;

OIMCHIBATh M3YYCHHbIE KBAHTOBBIE SIBICHUS M IPOLIECCHI, MCIONb3YS (PU3NYECKHE BETHMUMHBL:
CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJIHBI M 9YaCTOTA CBETA, YHEPTHUS U UMIYIBC (DOTOHA, TEPHO/T
MOJTypactiaja, SHEprysl CBSI3U aTOMHBIX SA€p, MPU ONKCAHUM NMPABUIBHO TPAKTOBATh (PU3NYECKUNA CMBICT
UCTIOJB3yEMBIX BEIMYMH, MX O00O3HAUCHWsI W €AMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE TAHHYIO
(U3NYECKyI0 BETMUMHY C APYTMMHU BEIMYMHAMU, BBIYUCIIATH 3HaYeHUE (PU3HMUECKON BETUYMHBI;

aHATM3UPOBATh (PU3MUYECKHE MPOIIECCH U SIBJICHUS, UCTIONB3Ys (PU3NIECKHE 3aKOHBI M MTPHHIUIIBL:
3akoH OMa, 3aKOHBI NOCJIEOBATENBHOIO U MapauIeIbHOTO COEMHEHHsI TPOBOIHUKOB, 3aKOH JIKOyIsi—
JleHma, 3aKOH AJIEKTPOMArHUTHON MHAYKIIUH, 3aKOH TPSIMOJIMHEWHOTO PaCIpPOCTPAHEHHUSI CBETa, 3aKOHBI
OTPaKEHMsI CBETA, 3aKOHbBI IPEJOMJICHUs CBeTa, ypaBHEHHE OHHIUTEHHa a1 (oTorddexra, 3aKoH
COXpaHEeHHS YHEPIHH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXPAaHEHHUsS DIIEKTPHUYECKOTO 3apsijia, 3aKOH
COXpaHEHMs MacCOBOI'0 YMCIIA, MOCTYNaThl bopa, 3aKOH paJloaKTUBHOIO pacraja, Mpu 3TOM pa3iIyaTh
CJIIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKECHHME W YCJIOBHS (TpaHUIlBI, 00JIacTH)
PUMEHUMOCTH;

OTIPENIeNIATh HaNpaBJICHHWE BEKTOpa WHIYKIIMM MAarHUTHOTO IIOJISI MPOBOJHUKA C TOKOM, CHIIBI
Awmnepa u cuibl JlopeHua;

CTPOMUTH U OMHUCHIBATh N300pakeHNe, CO3/1aBae€MOe TUIOCKUM 3€pKajioM, TOHKON JIMH30M;

BBIMOJIHATE  OKCIEPUMEHTBl MO HCCIENOBaHMI0 (U3UYECKUX SBICHUH U TPOLECCOB C
WCTIOJIh30BAaHUEM TIPSIMBIX W KOCBEHHBIX M3MEPEHUI: Tpu 3TOM (GOpMyIHpoBaTh MpodiemMy/3afgady |
TUIIOTE3Y YU€OHOT0 HKCIEPUMEHTa, COOMpPaTh YCTAaHOBKY U3 MPEAI0KEHHOT0 000py10BaHUs, TPOBOIUTh
OTIBIT U POPMYIIMPOBATH BHIBOJIBI,

OCYILIECTBIIATh NPsSMbIE U KOCBEHHblE M3MEpEeHMs (PU3MUECKUX BEIMYUH, MPH 3TOM BHIOMPATH
ONTHUMAJBHBIA CIMOCOO WM3MEPEHHS U HCIOJIb30BaTh W3BECTHHIE METOAbl OIIEHKH IOrpeunrHocTel
U3MEPEHU;

UCCIIEIOBaTh 3aBHCUMOCTH (PU3MYECKHX BEIWYHH C HCIOJB30BAHUEM IMPSMBIX HW3MEpPEHUM: MpHu
3TOM KOHCTPYHPOBaTh YCTAHOBKY, (PUKCHPOBATH pE3yJabTaThl MOJYYCHHOM 3aBUCHUMOCTH (PU3NYECKUX
BEJIMYMH B BUJE TaONHIl U TpaUKOB, JeaTh BBIBOBI [0 PE3yJIbTaTaM HCCIIECIOBAHNUS;
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coOmroiaThk mpaBujia 0€30MacHOTO TpyAa MPU MPOBEACHHHM HCCICIOBAaHUN B pamMKax ydyeOHOTO
HKCHEPUMEHTa, Y4eOHO-HCCIEIOBATENbCKOH M MPOEKTHOM  JESITENbHOCTH C  HCIHOJIb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaAHMUS;

pemaTh pacu€THBIC 3a7aud C SBHO 3aJaHHOW (DU3MYECKOH MOJIENbI0, WCHOJBb3yd (U3NYECKHE
3aKOHBI U MPUHIUIBI, HA OCHOBE aHajM3a YCJIOBHUA 3a7aud BBIOMPATh (U3UYECKYIO MOJENb, BBIICIATH
¢busnveckre BEMMYUHBI U (HOPMYIIBI, HEOOXOAUMBIE IJIsi €€ PELICHHs, IPOBOJUTh PACYEThl U OLIEHUBATDH
PEAIbHOCTD MOTYYEHHOTO 3HaYCHUS (PU3NYECKON BETMUHHBI;

pelmars KaueCTBEHHbIE 3aJaud: BbICTpauUBaThb JIOTUYECKHM HENPOTHUBOPEUMBYIO  LEMOYKY
paccyXIeHUii ¢ OTIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

WCIOJIb30BaTh MPU PEHICHUU Y4YEOHBIX 3a]1ad COBPEMEHHBIE MH(POPMALMOHHBIC TEXHOJIOTUH JUIS
MOWCKA, CTPYKTYPUPOBAHUS, HHTEPHpPETAlMUd U TMPEACTaBICHUS Yy4eOHOW M HAay4YHO-TIOMYJISIPHOU
uHpOpMAalUY, TOJYYCHHOW M3 pPa3JIMYHbIX HCTOYHHKOB, KPUTHUYECKH aHAIU3UPOBATH MOJIYYaEMYIO
nHpopMaIuio;

OOBSICHATh TPUHIMIIEI JCHCTBUS MAIIMH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3inyarhb
yCIOBUS MX O€30MaCHOTO HCIIOIb30BAHUS B TIOBCETHEBHOM KU3HU;

MPUBOAMTH MIPUMEPHI BKJIaJa POCCUHCKUX M 3apyOSKHBIX yUEHBIX-(DH3HKOB B pa3BUTHE HAYKH, B
00BSICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTU;

WCIOJIb30BATh TEOPETHUYECKHE 3HAHHS 1O (U3UKE B TOBCEAHEBHOW J>KM3HM sl OOecrieueHus
0e30MacHOCTH MpH OOpalleHUd ¢ NpudopaMH M TEXHUYECKUMHU YCTPOWCTBAMH, HJISi COXpPaHEHUs
3J10pOBbS U COOJIOICHNS HOPM IKOJIOTUYECKOTO MOBEACHMS B OKPYKaIOLIEH cpeie;

paboTaTh B TPYIIE C BBIMOIHEHUEM Pa3IMUHbIX COLUAIBHBIX POJIeH, TNIaHUPOBATh PabOTy TPYIIIIHI,
palMOHATIBbHO pacupeeNsTh 00S3aHHOCTH M IUIAHUPOBAThH JIEATENbHOCTh B HECTAHJAPTHBIX CUTYAlLUSX,
a/IeKBaTHO OIICHUBATh BKJIAJl KaXJI0T0 U3 YUACTHUKOB TPYIIIBI B PEHICHUE PACCMATPUBAEMOM MTPOOIEMEI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
DJIEeKTPOHHBIE
Ne Haumenopanne Kos-Bo| OcHOBHBIE BUIBI 1eATEJIbHOCTH (uudposbie) Yd4er padoueii nporpaMmsl
n/n PAACIOB | TEM 4acos o0yuarommxcst o0pa3oBaTe/bHbIC BOCIIUTAHUS
NPOrpaMMmsbl
pecypcsl
Paznes 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA
c(OPMHUPOBAHHOCTh
MHUPOBO33PEHUS,
JEMOHCTPUPYET Ha  IpUMEpax COOTBETCTBYIOILIETO COBPEMEHHOMY
pors W Mecto  (usmkm B YPOBHIO  pa3BUTUSI  (UBHYECKOMH
OpPMHUPOBaHUU COBPEMEHHOMU HayKH;
1.1 DH3HKA U METOTIBI 2 I(-il)a;/quoF;I KapTUHBI hlf)mpa, B bubmorexa U‘.OK OC(})I;(H’(;,HI/IC LIECHHOCTH  HAy4YHOU
HAy4YHOI'O IIO3HAHUS . https://m.edsoo.ru/7f41bf72
pa3BUTHUU COBPEMEHHOM TEXHUKU U JESTEILHOCTH, rOTOBHOCTb B
TEXHOJIOTMM, B  IPAKTUYECKON rpouecce HU3y4ECHUS bu3uKu
JESATEIIbHOCTH JIIOJEH; OCYILIECTBIIATh IIPOEKTHYIO u
UCCIIEIOBATENbCKYIO JESTENbHOCTD
WMHIUBUAYAJIBHO U B TPYyIIIE.
Wroro no pazueny 2
Paznea 2. MEXAHUKA
OIMCHIBAET MEXaHHYEeCKoe
JIBUKEHHE, UCIIOJIBb3Ys IIposiBsieT MHTEpEC K pa3iaMYHbIM
¢duznueckue BEJIMYMHBI: chepam npodeccuoHanbHOM
KOOpAMHATa, MyTh, NEPEMEIIEHHE, NESATEIBHOCTH, B TOM  YHUCIE
CKOPOCTb, YCKOPEHHE, Macca Tea, CBSI3aHHBIM C (PU3HKON U TEXHUKOM,
cuia, UMITYJIBC Tena, YMEHHME COBEpIIATh OCO3HAHHBIN
21 Kunematnka 5 | KMHETHYECKas JHEprus, bubnunoreka [JOK BbIOOp Oyaymieil mpodeccun u
MOTCHUHAIbHAS JHeprus, https://m.edsoo.ru/7f41bf72  peasn30BBIBATH COOCTBEHHBIE
MeXaHU4YecKas pabora, KU3HEHHbBIE TUIAHBI;
MEXaHUUYECKasi MOIIHOCTb; IIpH TOTOBHOCTb U  CIIOCOOHOCTH K
ONKMCAHUU TPABUIBHO TPAaKTOBATh 0o0pa30BaHUI0 U CaMOOOpPa30BaHHUIO
buznueckuit CMBICTT B 001acTu (PU3MKMU Ha MPOTSHKEHUH
UCIONB3YEMBIX  BEJIMYMH,  HUX BCEl )KU3HU;
0003HaueHHS U €IMHHULIBI,
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HaxOJIUTh bopMyIIBI,
CBSI3BIBAOIIINC JTAHHYIO
(U3NYECKYIO BEIMYNHY C APYTUMH
BEJIMYUHAMU;

AHAIN3UPOBATH ¢buznyeckue
MPOLECChl U SIBIICHUS, UCIOJIb3YS
buznyecKre 3aKOHBI U MPUHITUIIBL:
3aKOH BCEeMHUpPHOTro Tarorenus, I, IT
u III 3akonsl HeroToHa, mpuHUHUII

[IposiBisieT mHTEpeC K pazIuYHBIM
chepam npodeccuoHaIbHON
JIeATeTbHOCTH, B  TOM  YHUCJE
CBSI3aHHBIM C (PU3HKON U TEXHUKOM,
YMEHHUE COBEPILIATH OCO3HAHHBIN

CYNEpHO3UIUN  CWJI, T[PUHIUI .
2.2 Jlunammuka 7 pZI]-BIHI())HpaBI/ISI I/IH,epI_lI/I];.JIbHLIX bubmnorexa [IOK Beibop  Oynymeit - mpodeccm  n
' .. https://m.edsoo.ru/7f41bf72  peanu3oBbIBaThH COOCTBEHHBIE
cucTeM  OTcuéra, TMpU  ITOM
KU3HEHHBIE TUIAHBI;
pa3ianyarh CIIOBECHYIO
TOTOBHOCTbh U CLIOCOOHOCTH K
GbopMyIUpPOBKY  3aKOHA,  €ro
00pa3oBaHMIO U CaMOOOPa30BAHUIO
MaTEeMaTUYeCKOE BbIPAKEHUE W
B 00J1acTH (PU3KKHM Ha MPOTSKEHUN
ycrnoBusi  (TpaHuIbl, 00JacTH) 9
BCEH )KU3HU;
IPUMEHUMOCTH;
[IposiBnisieTr MHTEpeC K pa3iMuHbIM
aHAIU3UPYET dbuznyeckue chepam npodeccuoHaIbHON
IIPOLECCHl U SIBJICHUS, HCIIONIb3Ys JeSATEJIbHOCTH, B  TOM  4YHCIE
¢bu3nyeckre 3aKOHbI U MPUHIIMIIBL: CBSI3aHHBIM C (DU3MKON U TEXHUKOM,
3aKOH COXpaHEHHUS MEXaHWYECKOU YMEHHE COBEpIIaTh OCO3HAHHBIN
3aKOHBI COXPAHEHUS B @  OHEPrMHM,  3aKOH  COXpaHeHHs bubnunoreka [JOK BbIOOp Oyaymei mnpodeccun U
MEXaHUKE MMIyJbCca, NPU ITOM pas3anyarh https://m.edsoo.ru/7f41bf72 | peanu3oBBIBaThH cOOCTBEHHBIE
CJIOBECHYIO (bopMyITHPOBKY ’KM3HEHHBIE TUIAHBI;
3aKOHa, €ro  MaTeMaTUYecKoe TOTOBHOCTb U CLIOCOOHOCTBH K
BBIp@)KEHUE U YCIOBUS (TpaHUILB, 00pa3oBaHMIO U CaMOOOPa30BaHUIO
00yacTi) IPUMEHUMOCTH; B 0071aCTH (PU3UKU HA NPOTSHKEHUN
BCEM KU3HHU;
Uroro no pazgeny 18

Paszpnen 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOANHAMUKA

OcHOBBI
3.1 MonexkyJIspHO-
KMHETUYECKON TEOPUHU

9

AHAIM3UPOBATh (U3NYECKUE
IIPOLIECCHl U SIBJICHUS, HCIONb3YA
¢buznyecKkue 3aKOHbl U MPUHIUIIBL:

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

[IposiBnisieTr MHTEpec K pa3iMuHbIM
cepam npogeccuoHaIbHON
JIEATEIbHOCTH, B TOM  YHUCJE
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MOJIEKYJISIPHO-KUHETHUECKYIO
TEOPUIO CTPOEHUS BELIECTBA, CBA3b
CpeHel KUHETUYECKON SHEpruu
TEIJIOBOTO JIBMXKEHHSI MOJIEKYJ C
aOCOJIIOTHOM TeMIepaTypou, MpHu
3TOM  pa3iIuyaThb  CIOBECHYIO
bopMyIUpPOBKY  3aKOHa, ero
MaTE€MaTUYeCKOe BBIPAKEHUE U
ycinoBus  (TpaHuIBl, 0O0JACTH)
MIPUMEHUMOCTH;

AHAJIIN3UPOBATH (1)I/ISI/I‘IGCKI/IC
mponecCbl U SABJICHUA, HCIIOJIb3YyAd
(1)I/ISI/I‘ICCKI/I€ 3aKOHbI U IMPHUHIUIIBI:
ra3soBbI€C 3aKOHBI, HepBHﬁ 3aKOH

CBSI3aHHBIM C (PU3HKON U TEXHUKOM,
YMEHHUE COBEPILIATH OCO3HAHHBIN
BBIOOp Oynymiei mnpodeccuun u
peann30BbIBATH cOoOCTBEHHBIC
KU3HEHHBIC TUIAHBI;

TOTOBHOCTbh U CLIOCOOHOCTBH K
00pa3oBaHMIO U CaMOOOPa30BaHUIO
B 001acTH (PU3MKH HA TPOTSHKECHUN
BCEH KHU3HHU;

[IposiBisieTr mHTEpeC K pazIuYHBIM
chepam npodeccuoHaIbHON
JIeATeTbHOCTH, B  TOM  YHUCJE
CBSI3aHHBIM C (PU3HKON U TEXHUKOM,
YMEHHE COBEpIIATh OCO3HAHHBIN

OcHOBBI 10 | TEPMOJMHAMAKH, npu 3TOM bubnuotexa [JOK BbIOOp Oyaymieil mpodeccun wu
TEPMOJUHAMUKHA pa3nu4yarb cioBecHyro = https://m.edsoo.ru/7f41bf72 | peann3oBBIBATH CcOOCTBEHHbBIE
bopMyIUpPOBKY  3aKOHa,  €ro KU3HEHHBIC TUIAHBI;
MaTeMaTHYECKOE BBIPDAKEHHE | TOTOBHOCTB M CIIOCOOHOCTD K
ycrnoBusi  (TpaHuIbl, 00JacTH) 00pa3oBaHMIO U CaMOOOPa30BaHUIO
IIPUMEHUMOCTH; B 0071aCTH (PU3UKU HA NPOTSHKEHUN
BCEM KU3HHU;
OIKCBHIBAET H3YyUEHHBIE TEIJIOBbIE
N [TposiBisieTr MHTEpPEC K Pa3IUnIHBIM
CBOWCTBA TeI W  TEIUIOBHIC .
cepam npogeccuoHaTbHON
SBJICHUS, UCIONB3Yys (QHU3UUECKUe
NEeSTeTbHOCTH, B  TOM  YHCIE
BEJIMYMHBIL: JIaBJICHUE rasa, . .
CBSI3aHHBIM C (DU3UKON U TEXHUKOM,
TemIeparypa, CpeaHsist o
YMEHHE COBEpIIaTh OCO3HAHHBIN
ArperaTHbie KHHETHYECKAs SHEPrus .
bubmmoreka [JOK BBIOOp Oyaymieit mpodeccun wu
3.3 COCTOSIHMSI BEILIECTBA. S XaOTHUYECKOro JBUKCHUS
https://m.edsoo.ru/7f41bf72  peanu30BBIBaThH COOCTBEHHbBIE
da3oBbIe IEPEXOBI MOJIEKYJ,  CpeIHEKBaJpaTHIHas
YKU3HEHHBIE TUIaHBI;
CKOPOCTh MOJIEKYJ, KOJIMYECTBO
TOTOBHOCTb U CLIOCOOHOCTbH K
TEIUIOTHI, BHYTPEHHSSA DHEPTHS,
00pa3oBaHUIO U CaMOOOPA30BAHUIO
pabota rasa, KO3 PUIMEHT

HOJIE3HOTO [EHCTBUSA TEILUIOBOTO
JIBATATEIIS; npu ONHUCAaHUU
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Paznea 4. QJIEKTPOANHAMUKA

MIPaBUIIBHO TPaKTOBATh
buznueckuit CMBICTT
UCIOJIb3YEMBIX  BEJIHMYMH,  HX
0003HaYCHHS u CJIMHUIIBL,
HaxXOJUTh bopMyIIBI,
CBSI3bIBAIOIINC TAHHYIO

(bu3nYeCcKyI0 BEJIUUUHY C APYTUMHU
BEIIMYUHAM;

OITMChIBATh HN3YUYCHHBIC
QJICKTPHUYCCKUC CBOMCTBaA
BC€IICCTBA n SJICKTPHUYCCKUC

aBlIeHUs1 (IIPOLECCHI), HCIOIb3Ys

[IposiBisieT MHTEpEC K Pa3IUYHBIM
chepam pohecCHOHATLHOM

¢duznueckue BEJIMYMHBI:
. JESATEeIbHOCTH, B TOM  YHCIe
IIEKTPUUYECKHH 3apsiz, . .
CBSI3aHHBIM C (DU3MKON U TEXHUKOM,
IIEKTPUUYECKOE noie, .
. YMEHUE COBEpLIaTh OCO3HAHHBIN
HanpsHKEHHOCTD MOJIS, MOTEHIUA, .
bubnunoreka [JOK BEIOOp Oyaymieit mpodeccun wm
4.1 DnekrpocraTuka 10 | pasHOCTP  NOTEHUHUAIOB;  IpH
https://m.edsoo.ru/7f41bf72  peasn30BbIBATH COOCTBEHHBIE
ONKCAaHUM NPABUIBHO TPAKTOBATb
o KU3HEHHBIE TUIaHBbI;
buznueckuit CMBICIT
TOTOBHOCTb U CIIOCOOHOCTD K
UCMONb3yeMbIX  BEIMYMH,  HX
o0pa30BaHMIO U caMO00pa30BaHUIO
0003HaYeHUs it €IMHHUIIEI;
B 001acTH (PU3MKH HA IPOTSHKEHUN
yKa3bIBaTh bopmybl, .
BCEH )KU3HU;
CBS3BIBAIOILINE JAaHHYIO
(bu3nUecKyro BEIUYUHY C APYTUMH
BEJIMYHUHAMU;
OIMCHIBATh U3YYEHHBIE IIposiBsieT MHTEpEC K pa3iMYHbIM
CBOICTBa BElIECTBA chepam npodeccroHanbHON
ITocTosiHHBIM (2MEeKTpHUECKHE, DIEKTPHUUECKYIO JEATEIbHOCTH, B  TOM  4YHCIE
490 ANEKTPUYECKUH TOK. | TIPOBOJMMOCTH PasTHYHBIX cpen), bubnmoreka [JOK CBSI3aHHBIM C (PU3UKOHN U TEXHUKOM,
' Toxu B pa3nuyHbIX HCIIOJIb3YS ¢dbusnueckue https://m.edsoo.ru/7f41bf72  ymeHHe coBepIIaTh OCO3HAHHBIM
cpenax BEJIMYMHBI: JIEKTPUYECKHUU 3apsi, BbIOOp Oyaymieil mpodeccun u
cuia TOKa, INEKTPUUYECKOE pean30BbIBATh COOCTBEHHBIE
HanpsDKEHUe, INEKTPUUYECKOE KU3HEHHbBIE TUIAHBI;
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COIIPOTHUBIICHUE, pa3HOCTh
NOTEHIMAJIOB, paboTa TOKa, MPH
ONHCAaHWH TPAaBUIBHO TPAKTOBAThH

buznueckuit CMBICT
UCIIOJIb3YEMBIX ~ BEJIMYMH,  HX
0003HaYCHUS u CUHULIBL,
YKa3bIBaTh bopMyIIBI,
CBSI3BIBAIOIINE JTAHHYIO
(U3HYECKYIO BEJIMYHUHY C APYTUMHU
BEJIMYNHAMU;

aHATM3UPOBATh (pU3HUecKue
MPOIIECCHI U SIBJICHUS, HCIIOIb3YS
bu3nyeckre 3aKOHbI ¥ IPUHLUIIBL:
3akoH OMa, 3aKOHbI
HOCJIEI0BATENIBHOTO U
HapajieNIbHOrO COeMHEHUS
IIPOBOJITHHUKOB, 3aKOH JIKOyIsi—
JleH1a, npu 3TOM pa3invaTh
CJIOBECHYIO ()OPMYITHPOBKY
3aKOHa, ero MaTeMaTHIeCcKoe
BbIpQ)KEHHUE U yCIIOBUs (TPAHULIBL,
001acTH) MPUMEHUMOCTH;

TOTOBHOCTb U CLIOCOOHOCTbH K
00pa30BaHMIO M CaMOOOPA30BAHUIO
B 00y1acT (PU3MKHM HA MPOTSKEHUN
BCEH KU3HHU;

Hroro no paszueny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO 63

YACOB I10 ITPOT'PAMME

11 KJIACC

Ne HaumeHnoBanue Kos1-B0 | OcHOBHBIE BHABI 1eITEILHOCTH DJIeKTPOHHbIE Yuer padoyeii nporpaMmsl
n/n pa3aesioB U TeM 4acoB 00y4arIMXCcs (un¢posbie) BOCIIUTAHUSA
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NPOrpaMMblI o0pa3oBaTesbHbIe
pecypchl
Paznen 1. JIEKTPOANHAMUKA
OIKCHIBACT M3YyUCHHBIC CBOWCTBA
BEIIIECTBA (aexTpuyeckue,
MarHUTHBIE) 51
3JIEKTPOMAarHUTHbIE SIBJICHUSI
(mpouecchr), UCIIOJIb3YS
buznyeckue BEJIMYUHBI:
AIIEKTPOIBHIKYILAS cuia,
UHAYKIUS ~ MarHuTHOTO  MOJI,
cuna Awmmepa, cwia JlopeHia,
UHAYKTHBHOCTh KaTyIlIKH, [IposiBnsieT uHTEpEC K Pa3IM4YHBIM
DHEPTUs  DIIEKTPUYECKOTO | cepam PO eCCHOHAIBHOI
MAarauTHOro TOJICH, 1IpH JEATCIIBHOCTH, B TOM  YHCIIE
OIIMCaHWH NIPABHJIPHO TPAKTOBATE CBSI3aHHBIM C (PU3UKON U TEXHUKOM,
usmyecKnit CMBICII YMEHHE COBEpIIaTh OCO3HAHHBIN
MarnutHoe nore. UCIIONB3YEMBIX ~ BEIMYMH,  HX Bumorexa [IOK BbIOOp Oyayuieil mpodeccud
1.1 DnexTpoMarHuTHas 11 oGo3nauenus u CAMHULBL o o dsooru/7f41c97c  PEATH30BHIBATH COGCTBEHHBIE
HHAYKIKA YKa3bIBaTh (opmyuer, ’KM3HCHHBIC IIaHEL;
CBA3RIBAIOINHC AaHHYO TOTOBHOCTb U CIIOCOOHOCTB K
bu3nUecKyro BenquHy c 00pa3oBaHMIO U CaMOOOPa30BaHUIO
ADYTHMI BETITHAMI, B 001acTH (PU3MKH HA TPOTSHKEHUN
aHAJTU3UPOBATH 8

¢buznueckue MPOLIECCHI U BCCH XKH3HH,

SIBJICHHSI, UCTIONB3Ys (pu3nyeckue
3aKOHbl W TPUHLUIBL  3aKOH
ANIEKTPOMArHUTHOM  MHJIIYKIIHH,
IpU 3TOM pa3auyarTh CIOBECHYIO
(GOpMYTUPOBKY  3aKOHa,  €ro
MaTE€MaTU4YeCKOe BBIpAXKEHUE U
ycioBus  (TpaHMIBL,  OO0JAcTH)
MIPUMEHUMOCTH;
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Hroro no paszneny

11

Paznen 2. KOJIEBAHUA 1 BOJIHbBI

Mexannueckue u

OIHCHIBATH
AIIEKTPOMAarHUTHbIE SIBIICHUS
(porteccsr), HCIIONB3YS
dusnueckue BEJIMYMHBI:
DIIEKTPHUYECKUI 3apsil, CHIIa TOKa,
AIIEKTPHUYECKOE HarnpsHKEeHNUE,
DIIEKTPHUYECKOE  CONPOTUBJICHHUE,
pa3HOCTh MOTEHIINAJIOB,
WHIYKIUS ~ MarHUTHOTO  TOJIS,
UHIYKTHBHOCTb KaTyIIKH,

SHEprus 3JIEKTPUYECKOTO u
MAarHUTHOTO TOJEH, MEpUoI U

[IposiBnsier uHTEpEC K pa3IMUHBIM
chepam npodeccuoHaIbHON
NeATeTbHOCTH, B TOM  YHCIIE
CBSI3aHHBIM C (DM3UKON U TEXHHUKOM,
YMEHHE COBEpPIIATh OCO3HAHHBIN

z bubmuoreka [JOK BbIOOp Oyamymiedt mpodeccnn 1
2.1 ouekTpoMarHHTHbIC 9 | =acrora KoneOanmii i https://m.edsoo.ru/7f41c97c = PCTM30BBIBATE cobcTBeHHbI
KOJIeOaHus KOJIEOATEIbHOM KOHTYpE, 3apsil U JKH3HEHHbIC [UIAHBL
cuia TOoKa B lporecce TOTOBHOCTbH U CLIOCOOHOCTH K
TApMOHMICCKHX . 00pa3oBaHMIO U CaMOO0OPa30BaAHUIO
AJIEKTPOMArHUTHBIX ~ KOJIeOaHUH,
B 00acTH (PU3MKH HA TPOTHKCHUN
npu OIMCAaHWUU MIPaBUJILHO 8
TPAaKTOBaTh (PU3NYECKUH CMBICIT BCCH XKU3HH,
UCTIONB3YEeMBIX ~ BEIMYHMH,  UX
0003HaueHHS U €IMHUIIBI,
YKa3bIBaTh bopMyIbI,
CBA3BIBAIOILINE JAHHYIO
buznyecKyro BEJINYUHY c
JPYTUMH BEJTMUYNHAMU;
OIHCHIBATH [TposiBnsieT MHTEpeC K pa3iIvMyYHbIM
AJIIEKTPOMATrHUTHBIE SIBJICHUS chepam npodeccroHanbHON
Mexanudeckue n (Tportecchr), UCTIONB3YS BuGmiorexa LIOK NEeSTeTbHOCTH, B TOM  YHCIIE
2.2 DIEKTPOMArHUTHBIE 5  ¢usnueckue ) BENHUMHBL o edsooru/Ti41co7c | CEABAHHBIM C bu3HKoi 1 TEXHHUKOT,
BOJIHBI AIIEKTPUUECKUI 3apsij, cuila TOKa, YMEHHME COBEpIIATh OCO3HAHHBIN
ANEKTPUIECKOE HaIpsOKEHUE, BbIOOp Oynymed mpodeccun u

QJICKTPHUYCCKOC  COIIPOTUBJICHUC,
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Pa3HOCTHb IIOTCHIIMAJIOB,
HHIAYKIOUA MAargauTHOI'O 10JI4,
HHAYKTHUBHOCTD KaTylIKH,
OHEPTHUg SJICKTPUYCCKOTO n
MAarouTHOIO HOJ'ICfI, nepuoa u

4acToTa KoJIeOaHmit B
KoJIe0aTeIIbBHOM KOHTYpE, 3apsi
cuia TOKa B mporecce
TrapMOHHYCCKUX

AJIEKTPOMArHUTHBIX ~ KOJICOaHUH,
pH OIMCaHUH IIPaBUIILHO

TPaKTOBaTh (U3NYECKUN CMBICT
UCIOJIB3YEMBIX  BEIWYMH, HX

0003HaYCHHS u CIMHULIBI,
yKa3bIBaTh bopmysibl,
CBSI3BIBAKOIIIHC ZIaHHyIO
bu3nUecKyro BEIIMYUHY c

APYyruMu BCIIMUUMHAMMU,;
HCCIICAYCT 3aBUCHUMOCTH

duznyecKux BEJINYUH c
HCII0JIb30BaHNEM IPSIMBIX
U3MEPECHUI: npu 3TOM
KOHCTPYMPOBaTh YCTaHOBKY,
¢ukcupoBarhb pe3yNbTaThl
MIOJIyYEHHOU 3aBHCHUMOCTH

(GU3HYECKUX BEIMYMH B BHJIE
Tabmuiy W rpaduKoB, JenaTh
BBIBOJIBI 10 pe3yibraTamMm
HCCIIEI0BAaHUA;

KU3HCHHBIC ITJIAHBbI,
TFOTOBHOCTB M CITOCOOHOCTh K

00pa3oBaHMIO U CaMOOOPa30BAHUIO
B 001acTH (PU3HKH HA TIPOTSHKECHUN
BCEH KU3HHU;

2.3

OnTuka

10

pacmo3Haer  (U3NYECKUE
SIBJICHHS (TTPOIIECCHI) U OOBSICHATH
ux Ha OCHOBE 3aKOHOB
ANEKTPOJIMHAMUKHA W KBAaHTOBOM
busuku: MPSIMOJIMHEITHOE
pacrnpocTpaHeHHe CBeTa,

but6mmorexa [IOK
https://m.edsoo.ru/7f41c97c¢

IIposiBiIsieT MHTEpEC K pa3IndYHBIM
chepam npodecCuoHaATBHOM
JEATEIIbHOCTH, B  TOM  4YHCIIE
CBSI3aHHBIM C (PU3UKON U TEXHUKOMH,
YMEHHME COBEpIIATH OCO3HAHHBIN
BBIOOp Oynymiedt mpodeccuun u
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OTpaXxeHHe, HpeoMIIeHNE,
uHTephepeHys, audpakuus u
HOJISIpU3alusl CBETa, JUCIIEPCHUS
CBETA;

OITKCKLIBATh H3Y4YCHHBIC
CBOMCTBa BeIIeCcTBa
(ameKkTpruUecKue, MAarHuTHEIE,
OITUYECKHE, AIEKTPUUECKYIO

MPOBOAMMOCTh PA3JIMYHBIX Cpen)
U DJEKTPOMArHUTHBIE SIBJICHUS

(porteccer), HCIIONB3YS
busnueckue BCJIMYMHBI:
dokycHoe paccrosiHue u

ONTUYCCKasA Cuja JIMH3bI, [IpU
OIIMCAHHU ITPABUJIBHO TPAKTOBATbH

duznueckuit CMBICII
UCMONb3YeMbIX ~ BEJIWYMH,  UX
0003HaYCHHS u CIMHULIBI,
yKa3bIBaTh ¢bopmysbl,
CBSI3BIBAIOIIINE TaHHYIO
bu3nUecKyro BEIIMYUHY c
JPYTUMH BEJTMUYNHAMH;
aHaAJTM3UPOBATh
¢uznueckue MIPOLIECCHI u

SBJICHUS, UCHOJB3Yyd (pU3NMUEcKue
3aKOHBl W MPHUHLMIBL  3aKOH
IIPSAMOJIMHEMHOTO

pacupoCTpaHEHUsl CBETa, 3aKOHBI
OTpaXCHHUS CBeETa, 3aKOHBI
MPEJIOMIIEHUSI CBETa, IPU STOM
paznuyaTh CJIIOBECHYIO
(GOpMYTUPOBKY  3aKOHa,  €ro
MaTEMaTHUYECKOE BBIPAXKEHUE H
ycioBus  (TpaHMIBL, OO0JACcTH)
IIPUMEHUMOCTH;
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pealln30BHIBATH CcOOCTBEHHBIE
JKM3HEHHBIE IIIaHbL;
TOTOBHOCTBH Y CIIOCOOHOCTB K

00pa3oBaHMIO U CaMOOOPa30BAHUIO
B 00y1acT (PU3MKHM HA MPOTSKEHUN
BCEH KHU3HU;




Uroro no pazgeny
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CTPOMTh U  ONHUCHIBATH
n300paxeHue, c03/71aBacMo¢e
IJIOCKUM  3€pKajioM,  TOHKOMU
JIMH30M;

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIIEIUAIbHOM

OIHCHIBAET M3y4eHHbIE
KBAaHTOBBIC SIBJICHUS M TPOIECCHI,
UCIIOJIB3YS dusnueckue
BEJINYMHBIL: CKOPOCTb

AIIEKTPOMArHUTHBIX BOJH, JIMHA
BOJIHBI U 4YacTOTa CBETa, SHEPIus
U uMmnyasc  QortoHa, mpH

[IposiBisieT MHTEpEC K pa3In4HbIM
chepam npodeccuoHaNbHON
JEATEIIBHOCTH, B  TOM  4YHCIIE
CBSI3aHHBIM C (PU3UKON U TEXHUKOM,
YMEHHME COBEpIIATh OCO3HAHHBIN

» A OTIMCAaHUU MPABUIBHO TPaKTOBATh Bu6miorexa [[OK BEIOOp Oynmymerr mpodeccun u
. TEOPUU N3UYCCKHI CMBICII
P ¢ https://m.edsoo.ru/7f41c97c = PCTM30BBIBATE cobcTBeHHbIe
OTHOCHUTEIBHOCTHU HCIOJIb3YCMBbIX BCJINYHMH, Hnux JKN3HCHHBIC IIJIAHBI;
0003HAYCHU 1 CIMHUIIBI, TOTOBHOCTb U CIIOCOOHOCTB K
yKasblBathb (opmyasl, 00pa30BaHMIO M CaMOOOPA30BAHUIO
CBSI3BIBAIOIINC JaHH
yo B 00J1acTH (PU3KKH HA MPOTSKECHUN
buznyecKyro BEIIMYUHY c B
JIPYTUMU BCIIMYMHAMH, BCCH XKU3HH,
BBIUUCIIATH 3HaYCHHE (PUINIECKOM
BEJIMYUHEI,
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
OTMCHIBACT U3yYCHHBIC
yi [TposiBnsieTr wHTEpEC K Pa3IUIHBIM
KBAaHTOBBIE SIBJICHUS U TPOIIECCHI, chepanm npodeccHoHaTbHOI
HCIIOJB3YSI M3UYECKHUe
BeHHqHH};I_ ¢ CKOPOCTE JIeITEIbHOCTH, B  TOM  YHCIIE
41 OneMEeHTBI KBaHTOBOU 6 : P bubmumoreka [IOK CBSI3aHHBIM C (PM3UKOM U TEXHUKOM,

OIITUKH

AIIEKTPOMAarHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4acTOTa CBETA, SHEPIUs
U uMmnyiasc  (oToHa,  TpH
ONMCAHNUU NPaBUIIBHO TPAKTOBATH
buznyeckuit CMBICII

https://m.edsoo.ru/7f41c97c¢

YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oynmymiedt mpodeccuun u
pealin30BhIBAThH CcOOCTBEHHBIE
JKHN3HCHHBIC I1JIaHBI,
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HCIIOJIB3YEMBIX BCJIINYHH, nux TOTOBHOCTb U CIIOCOOHOCTH K

0bo3Ha4YeHHUSI u CIAUHUIIBL, 00pa30BaHMIO M CaMOOOPA30BAHUIO
yKasblBaTb opmyel, B 001aCTH (PM3UKH HA IPOTSKEHUH
CBSI3BIBAIOIINC TaHHYIO e —
buzryecKyro BEJIMYUHY c
JIPYTHMHA BEJIMYMHAMH,
BBIYHCIIATH 3HAUCHHE (DU3UUCCKON
BEJINYHHBI;
aHAJM3UPOBAThH
¢dusnueckue MIPOIIECCHI u

SBJICHUS, UCHONB3YS (pU3Mueckue
3aKOHBI W TPUHIUIBL: YpaBHEHUE
Ounmreiitna s dotorddekra,
3aKOH  COXPAaHEHUsS  HHEpPrud,
3aKOH COXpaHEHHs] HMITYJbCa,
noctynatel  bopa, mnpum 3TOM
pa3ian4Jarh CJIOBECHYIO
(GOpMYyTUPOBKY  3aKOHa,  €ro
MaTEeMaTHUYeCKOE BBIPAKECHHE U
ycioBusi  (TpaHMIlbl, 0O0JacTH)

MPUMEHUMOCTH;
OIINChIBATD U3y4CHHBIC [IposiBisieT uHTEpEC K pa3iiyHbIM
KBAHTOBBIE SIBJICHHS U IMPOILIECCHI, cepam npodeccHoHaTbHOM
HCIOJIB3Ys usmaeckue JEATENIBHOCTA, B  TOM  YHCIIE
BCJIMTHHBL: NIEPHOJ I10JTypaciiaja, CBSI3aHHBIM C (M3UKON U TEXHUKOM,
SHEprus  CBA3M aTOMHBIX AACD, YMEHHME COBEPIIATh OCO3HAHHBIN
npu OMHUCaHUU NPaBHILHO Bu6moreka [OK BbIOOp Oynymedl mnpodeccun u
Ctpoenne atoma 4 TpakroBaTh (u3MUECKHUil CMBICK https://m.edsoo.ru/7f41c97¢ = PCATH3OBbIBATE COOCTBEHHBIE
UCTIIONB3YEMBIX ~ BENIMYMH,  UX JKU3HEHHBIE TUIAHBL,
0003HaYCHNUS u CANHUILEL, TOTOBHOCTB U CITOCOOHOCTH K
yKasbIBaTh (opmyasr, 06pa30BaHIIO U CAMOOOPA30BAHHIO
CBAIBIBAIONIHC JIAHHYIO B 00y1acTu (PU3UKH HA MPOTSIKECHUU
buznUeCcKyIO BEJIMYUHY c B
JPYTHMH BEJTUYMHAMH, BCCH JKU3HH,
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BBIYUCIISATh 3HAYCHUE (PU3UIECKOM
BCJIMYHUHBI;
aHAJTM3UPOBATh

¢dusnueckue MIPOIIECCHI u
SIBIICHHS, UCTIONB3Ys (PH3UUECKUE
3aKOHBI u TPUHIHITBL:
AIIEKTPHUYECKOTO  3apsa, 3aKOH
COXpaHEHHMsI MacCOBOTO 4YHCIIa,
3aKOH PaJlMOaKTUBHOTO pacmaja,
IPU 3TOM Pa3IM4arh CIOBECHYIO
GOpMYIHpPOBKY  3aKOHa,  €ro
MaTeMaTHYECKOE BBIPAKECHUE H
ycioBusi  (TpaHUIbI, 00JIacTH)
PUMEHUMOCTH;

4.3

ATOMHOE SApPO

OIIKNCBIBATh HN3YUCHHBIC
KBAHTOBBIC SABJICHUSA W IPOLCCCHI,
HCIIOJIb3Ys Q)HSHHCCKI/IG

BEJIMUYMHBI: MIEPHOJ MOJIypacnajia,
SHEpPrus CBS3U AaTOMHBIX sep,
npu ONHCaHUU IIPaBUJIBHO
TPaKTOBaTh (PU3NYECKUH CMBICIT
UCIONB3YEMBIX  BEJIMYMH,  UX

0003HaUEHHUsI " €IVHMIIBI,
YKa3bIBaTh bopMyIbI,
CBA3BIBAIOILINE TAHHYIO
¢buznyecKyro BEJINYUHY c
JpYTUMH BEJIMYMHAMH,

BBIYHCIIATH 3HaUYECHUE (PU3NUECKON
BEJIMYMHBI,

aHaJM3UPOBATH
buznueckue MPOLIECCHI u
SIBJICHHSI, UCIIONB3Ys (pu3nyeckue
3aKOHBI u MPUHIUIIBL:
AIIEKTPUYECKOT0 3apsja, 3aKoH

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c

[IposiBisieT MHTEpEC K pa3IuYHbIM
chepam npodeccuoHaNbHOMI
JESTEJIbHOCTH, B TOM  4YHCIIE
CBSI3aHHBIM C (PU3UKON U TEXHUKOM,
YMEHHE COBEpPIIATh OCO3HAHHBIN
BbIOOp Oynymedr mpodeccun wu
peanr30BbIBATH COOCTBEHHBIE
KU3HEHHbIE TIJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTD K

o0pa30BaHMIO U caMO00pa30BaHUIO
B 0071aCTH (PU3UKU HA MPOTSHKEHUN
BCEH XKU3HHU;
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COXpaHEHHsI MacCOBOTO 4YHCIIa,
3aKOH paJMOAKTUBHOTO pacmaja,
IPU 3TOM Pa3In4arh CIOBECHYIO
GOpMYyIUPOBKY  3aKOHA,  €ro
MaTeMaTHYECKOE BBIPAKCHUE H
ycioBusi  (TpaHUIbI, 00JIaCTH)
PUMEHUMOCTH;

Hroro no pazgeny

15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

DJIEMEHTHI

penraeT pacu€THbIC 3a/1a4u C SIBHO
3aJJaHHOW (PU3NICCKOU MOJICIBIO,
UCTIONB3Ysl (PM3UUECKHE 3aKOHBI U
NPUHIMIB, HAa OCHOBE aHaJn3a
yCIOBUSL  3aJayd  BBIOMpATh
(GHU3MYECKYI0 MOJICIb, BBIICIATD
dusmueckue BEJINYMHBI u
dbopmynbl, HeOOXOAUMBIE IS e
peuIeHus, IPOBOAUTh PACUYETH U

IIposiBisieT MHTEpEC K pa3InYHbIM
chepam po(hecCHOHATLHOM
JEATEIIBHOCTH, B  TOM  4YHCIIE
CBSI3aHHBIM C (QU3UKON U TEXHUKOM,
YMEHHME COBEpIIATh OCO3HAHHBIN

BuGimoreka [JOK BbIOOp Oynymieil mnpopeccnn u
5.1  actpoHOMHH U 7 olEeHHBATH PEaNbHOCTD | edsoo.ru/Tf41cO7c  PEATM30BBIBATE COGCTBEHHBIE
acTpo(U3UKH MOJIy4EHHOTO 3HAYCHUS JKU3HEHHBIE TUIAHBL,
(H3MUECKOM BEIMYMHBI; TOTOBHOCTb U CITOCOOHOCTD K
petiarb Ka9CCTBCHHBIC o0pa30BaHMIO U caMO00pa30BaHUIO
3aJ]auu: BBICTPAWBATh JIOTUYECKH
HETPOTHBOPEUHBYIO —— B o6vnaCT1/I (bU3MKN HAa MPOTSKEHUH
paccyxieHuii Cc Omopoil Ha BCCH XKU3HH,
U3y4EHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUEcKHe
SIBJICHHSI,
Uroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE TIOBTOPEHUE
6.1 O6o06maromee 4 bu6mmoreka [JOK
IOBTOPEHUE https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
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PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO

YACOB I10 68

[NPOT'PAMME

ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne Tema ypoxa Kou1-Bo DJIeKTPOHHBbIE HU(PPOBBIE
n/n 4acos o0pa3oBaTe/bHbIE PecypChl

1 ;‘Z;;;Ka — Hayka 0 pHpojie. HayHHEIC MCTO/Ib! NO3HAHHA OKPYAAtoLero 1 bu6mmoteka L{OK https://m.edsoo.ru/ff0c32¢2

’ Ponb u mecto (bHBHKI/IUB dbopMupoBaHUH COBPEMEHHOH Hay1HOH KapTHHbI 1 Bubsorexa LIOK https://m.edsoo.ru/ff0c33e6
MUpa, B IPAKTUYECKON AESATEIbHOCTHU JIOAEH

3 CraproBas quarsoctuka 1o teme «lloBropenue u yriyoienne 3HaHun 1
OCHOBHBIX pa3/IesioB Kypca 9 knaccan

4 Mexanunueckoe aBuxeHue. OTHOCUTEIbHOCTh MEXaHUYECKOTO JIBUKEHUSI. 1 Bubsorexa LOK hitps://m.edsoo.ru/f0c3508
[lepemenienue, CKOpOCTh, YCKOPEHHE

5 PaBHOMEpHOE NIPSAMOJIMHENHOE ABUKEHHUE 1 bubnmnoreka [{OK https://m.edsoo.ru/ff0c3620

6 PaBHOYCKOpEHHOE NPAMOJIIMHENHOE ABUKEHUE 1 bubnmnoreka [{OK https://m.edsoo.ru/ff0c372e

7 CBoboaHoe najzieHne. Y cKopeHrne CBOOOTHOTO MaIeHuUs 1 bubnmnoreka [{OK https://m.edsoo.ru/ff0c39cc

3 Kpuonuneiinoe nuxenue. [IBuxeHne MaTepUaIbHON TOUKH IO 1 Bubnmorexa LIOK https://m.edsoo ru/ff0c3ada
OKPY>KHOCTH

9 HpI/IHHI:IH OTHOCUTENBHOCTH [anmies. IHepuuanbHbIe CUCTEMBI OTCYETA. | Bu6muorexa LIOK hitps://m.edsoo.ru/ff0c3be8
[Iepsslii 3ak0H HproTOHA

10 Macca Tena. CI/IJlaV. [IpuHnun cynepnosunuu cuwit. Bropoii 3akoH HerotoHa 1 BuGmorexa ITOK hitps://m.edsoo.ru/ff0c3be8
JUISL MaT€PUAIIbLHOM TOUKH

11 Tpernii 3akoH HbIOTOHA JUIst MATEpPUAIIBHBIX TOYEK 1 bubmuoteka LIOK https:/m.edsoo.ru/ffOc3be8

1 3akoH BceMupHoro taroreHus. Cuna tsoxectu. [lepBas kocmuueckas 1 Bubnmorexa LIOK https://m.edsoo.n/ff0c3d00
CKOPOCTh

13 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 bubnuoteka [{OK https://m.edsoo.ru/ffOc3e18
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Cuna tpenus. Koaddunment tpenus. Cuiia COnpOTUBIICHUSI IPU JBUKEHUN

14 but6mmoreka [IOK https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU raze

15 [TocrynarenbHOE U BpallaTeabHOE JBHKEHUE aGCOHIO’{HO TBEPIOTO TEIA. Bubmmotexa LIOK htps://m.edsoo.ru/ff0c41a6
MowmeHnT cuibl. [1nedo cunbl. Y cnoBust paBHOBECUsl TBEPAOTO Tela

16 NmMnynbsc MmaTepuallbHONM TOUYKHU, CUCTEMBI MaT€pUAIbHBIX TOUEK. MMmyibe Bubmmotexa LOK https://m.edsoo.ru/ff0c43d6
CUJIBL. 3aKOH COXpaHEHUs UMITyJibca. PeakTHBHOE JBUKEHNUE

17 PaGoTta u MOIITHOCTH CHITBIL. KI/IHGTI/I‘-IG(E(aH SHEPTUsl MaTepUaIbHON TOUKH. Bubnmorexa LIOK https://m.edsoo.ru/ff0c4502
Teopema 06 U3MEHEHUH KMHETUYECKOW SHEPTUU
[TorenumaneHas sHeprus. [loTeHunanpHas sHEpPrUs ynpyro

18 nedopMUPOBaHHOM MpYyKUHBL. [loTeHIIManbHAs SJHEPTUS Tena BOIU3U bubnuoreka ITOK https://m.edsoo.ru/ff0c461a
MMOBEPXHOCTU 3eMITH
[ToTennmanbHble U HEOTEHIIUATBHBIE CHIIBI. CBSI3b PaObOTHI

19 HEMOTEHIUAJIbHBIX CHUJI C ©3MEHEHUEM MEXaHUUYECKON SHEPIUU CUCTEMBI bu6nunoteka LIOK https://m.edsoo.ru/ff0c478¢
TeJ. 3aKOH COXPAHCHHSI MEXAaHHUYECKOU SHEPT U

20 Ha60paT0pHai[ pabota «VcciemoBaHue CBsI3U paOOTHI CHITBI C U3MEHEHUEM
MEXaHUYECKOM PHEPIUU Teja Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa

1 KonTponbnas pabota no teme «Kunematuka. J[unamuka. 3aKOHbI BubmmoTexa LIOK https://m.edsoo.ru/f0c4b74
COXpaHEHUs B MEXaHUKE

2 OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON Teopun. bpoyHOBCKOE Bubmuotexa LIOK https://m.edsoo ru/ff0c4de2
neuxenue. uddysus

23 XapaxkTep ABMKEHUS U B3aUMOACUCTBUS YacTUL] BewecTBa. Moaenun bubmuoreka [IOK .
CTPOEHHMSI Ta30B, )KUJIKOCTEN U TBEPABIX TEIN https://resh.edu.ru/subject/lesson/6291/start/

24 Macca monekyin. KonuuectBo BemectBa. [loctosiHHas ABoragpo

75 Tenosoe paBHoBecue. Temneparypa u e€ usMepenue. lllkana remneparyp bubmuoreka [IOK .
Henbcus https://resh.edu.ru/subject/lesson/5898/start/

26 Wneanphbiii raz3 B MKT. OcnoBHoe ypaBHenne MKT bubanoreka L{OK https://m.edsoo.ru/ffOc4fde

27 AOcomtoTHas TemMrepaTypa Kak Mepa cpeiHen KHHeTHquCKoﬁ JHEpruu Bu6muorexa LIOK https://m.edsoo.ru/ffcs 1 le
JBUKEHUS MOJIeKyl. YpaBHeHne MenneneeBa-Kiamneiipona

bubnmoreka [JOK

28 3axon JlanbToHa. I'asoBbIe 3aKOHBI https://resh.edllfru/subiect/lesson/6292/start/

29 JlaGoparopHas padota «lccnenoBanue 3aBUCUMOCTH MEXKIY TapaMeTpamMmu
COCTOSIHUSI Pa3pEXKEHHOIO ra3a»

30 W3omporieccsl B uaeanbHOM raze u ux rpaduueckoe npeacTaBieHue bubnmoreka [{OK https://m.edsoo.ru/ff0c570e
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BHyTpeHHss sHEprusi TepMOAUHAMUYECKON CHCTEMBI U CIIOCOOBI €€

31 n3MeHeHus. KonmnuecTBo TemnoTsl U pabota. BHyTpeHHsIs sHEpTHst 1 bu6muoteka LIOK https://m.edsoo.ru/ff0c5952
OJIHOATOMHOTO HJICAIbHOT'O Ta3a

32 Buael Terionepenauu 1 bu6mmoteka LIOK https://m.edsoo.ru/ff0c5¢36

33 VY aenbHas TEMIOEMKOCTD BELLECTBA. KomnunuecTBo TemnoTel npu 1 Bubnmorexa LIOK hitps://m.edsoo.ru/ff0c5c36
Teruionepenave. AnnabaTHbIN Ipolecc

34 IIepBblil 3aKOH TEPMOAVMHAMUKHU U €r0 IPUMEHEHHE K U30IIpoLieccam 1 bu6mumoteka L{OK https://m.edsoo.ru/ffOc5efc

35 HeoOpaTuMocTs nporieccoB B pupoae. BTopoit 3aKoH TepMOIMHAMHUKH 1 bu6mumoteka LIOK https:/m.edsoo.ru/ff0c6230

36 [Tpunmun nevicreus u KT/ TenmoBoi MamuHbl 1 bu6nmoteka LIOK https://m.edsoo.ru/ff0c600a

37 Hukn Kapno u ero KIT/] 1

38 DKooTHYecKre IPoOIEMbl TETIOIHEPTETHKH 1 bubmnorexa [IOK

p p https://resh.edu.ru/subject/lesson/3763/start/

39 O6o06maromuii ypok «MouekysipHast ¢pusuka. OCHOBBI TEPMOTAHAMUKIDY 1 bubnmoreka [{OK https://m.edsoo.ru/ff0c6938

40 Tematnueckas padora o reme «MonekymsipHas ¢pusrka. OCHOBBI 1 Bubmmotexa LIOK https://m.edsoo.ru/ff0c6as0
TEPMOTUHAMUKI

41 [TapoobpazoBanue u koHaeHcanus. Mcnapenue u KuneHue 1 bubnmnoreka L{OK https://m.edsoo.ru/ff0c63b6

42 AOCOIIOTHAS M OTHOCUTENbHASI BIAXHOCTh BO3yxa. HachlmeHHsIil map 1 bu6nmoteka LIOK https://m.edsoo.ru/ff0c64d8

43 Tsépnoe teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB 1 Bubsorexa LIOK https://m.edsoo.ru/f0c6510
kpuctaimioB. XKunkue kpuctawibl. CoBpeMEHHBIE MaTepUATIbI

44 [1naBneHue u KpucTtaum3anus. Y aenbHas TerioTa miasienus. CyonuManus 1 bu6nunoteka LIOK https://m.edsoo.ru/ff0c6708

45 YpaBHeHHe TemI0BOro 6anaHca 1 bubnuoteka LIOK https://m.edsoo.ru/ff0c6820

46 DnekTpu3anus Tel. DIeKTpUUecKui 3apsa. JBa Buaa s3JIeKTpuyecKux 1 Bubnorexa LIOK hitps://m.edsoo.nu/ff0c6bee
3aps0B

47 [TpoBOAHMKY, TUATIEKTPUKH U TIOTYTPOBOIHUKU. 3aKOH COXPaHEHUS 1 Bubnmorexa LIOK https://m.edsoo.n/ff0c6bee
AIEKTPUYECKOTO0 3apsiaa

48 Bsaumopeiictue 3apsnoB. 3akoH Kynona. ToueuHblI JIEKTpUUECKUN 3apsi 1 bubmumoteka LHOK https://m.edsoo.ru/ffOc6eced

49 ~ HAnpiKCHHOCTE dIIEKTPHICCKOro nous. TIPHHIIKIT CyNeprosHItit 1 Br6miorexa [IOK https://m.edsoo.ru/ff0c6df2
AIEKTPUYECKUX NoJiel. JINHUKM HanpsKEHHOCTH

50 PaGora cun sanektpoctaruueckoro modis. [lorennuan. Paznocts 1 Bubnmorexa LIOK https://m.edsoo.n/ff0c600
MTOTEHINAJIOB

51 TIpOBOIHHKH 1 MOICKTPUIH B SIIEKTPOCTATHYECKOM MOJIE. 1 bu6muoreka [{OK https://m.edsoo.ru/ff0c7018

I[I/IBHCKTpI/I‘-ICCKaH IMPOHUIIACMOCTDb
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52 DnekTpoéMKocTh. KoHzieHcaTop bubnuoteka [{OK https://m.edsoo.ru/ff0c7126
DneKTPOEMKOCTH MIIOCKOT0 KOHJIEHCATOpa. DHEPIHUsl 3apsyKEHHOTO

53 P 8 p p p bu6mmoteka LIOK https://m.edsoo.ru/ff0c72¢0
KOHJIEHCAaTopa

54 Jlaboparopnas padota "M3mMepeHue dIeKTPOEMKOCTH KOHIeHcaTopa"
[IpuHIMIT NEHCTBUSA U IPUMEHEHUE KOHAEHCATOPOB, KOIMUPOBAJIIBHOTO

55 arrapara, CTpyHHOIro mpuHTEpa. DJIEKTPOCTaTHYECKAs 3alluTa. 3a3eMJICHUE
AJIEKTPONIPUOOPOB

56 DNEeKTpUYECKU TOK, yClioBUs ero cyuiecTBoBanus. [loctosiuubIi Tok. Cuina bubmmoreka [JOK
toka. Hanpsbxenue. Conpotuienue. 3akoH Oma 111 yyacTKa e https://resh.edu.ru/subject/lesson/5901/start/
[TocnenoBarensHOE, MapaiesibHOE, CMEIIAHHOE COSTUHEHNE TPOBOIHUKOB.

57 . p A POBOAL bu6nunoteka LIOK https://m.edsoo.ru/ff0c74£0
Jlaboparopnas pabota «/3ydueHrne CMEIIaHHOTO COSAMHEHHSI PE3UCTOPOBY

58 PaGota u MolHOCTh A5ekTprudeckoro Toka. 3akoH Jxoymnsa-Jlenna bu6nmoteka LIOK https://m.edsoo.ru/ff0c7838
3axon OMa 71 MOJIHOM (3aMKHYTOM) anekTpudeckoil nenu. KopoTtkoe

59 3ambikanue. JlaboparopHas padora «M3mepenue D/]C ucTOUHMKA TOKA U €T0 bubmmoreka [{OK https://m.edsoo.ru/ffO0c7ae0
BHYTPEHHETO COIPOTHUBICHUS
O6o0maromuii ypok «JeKTpoauHaMuKay / Becepoccuiickas mpoBepovHast

60 HHAIOTHHH yp poa p POBEp Bbu6munoreka LIOK https://m.edsoo.ru/ff0c88be
pabora

61 DNeKTpOHHAs TPOBOAUMOCTH TBEPABIX METANIOB. 3aBUCUMOCTh bubmmoreka [JOK
COIIPOTHBIIEHUSI METAJJIOB OT TeMIeparypbl. CBEpXIPOBOIUMOCTh https://resh.edu.ru/subject/lesson/6295/start/

62 DneKTpruyecKHil ToK B Bakyyme. CBOMCTBA 3IE€KTPOHHBIX ITyYKOB bubmmorexa LHOK

p yyme. p i https://resh.edu.ru/subject/lesson/3787/start/

[TonynpoBoIHUKH, X COOCTBEHHAs U TTPUMECHas TPOBOAUMOCTh. CBOMCTBa

63 YHPOBOZ P POBOI bu6nunoteka IIOK https://m.edsoo.ru/ff0c84ae
p—n-niepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI
DNEeKTPUYECKUI TOK B pacTBOpaxX MU paciuiaBax 3JEKTPOJIUTOB.

64 P p p p P bu6mmoteka IIOK https://m.edsoo.ru/ff0c82ba
DNEeKTPONUTHYECKAs! AUCCOLMALIMS. DIEKTPOIIU3
DnekTpruyeckuil TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSTENbHBIM

65 P bu6nmoteka IIOK https://m.edsoo.ru/ff0c84ae
pa3psa. Monaus. [1nazma
DneKkTpuyecKre MpruOOpbl M YCTPOMCTBA M X NMPAKTUUECKOE TPUMEHEHHUE.

66 P PHOOPEL 1 YCTP p p but6mmoreka [IOK https://m.edsoo.ru/ffOc86fc
[TpaBuiia TeXHUKH 0€30MaCHOCTH
KonTponbHas pabota mo Teme «3neKkTpocTaTrka. [locTOSHHBIN

67 P P p but6mmoreka [IOK https://m.edsoo.ru/ffOc8a8a
IIEKTPUICCKUN TOK. TOKH B Pa3IUYHBIX CPEIax»

68 PesepBHblit ypok. O606maromuii ypok no temam 10 kimacca bubmuoreka [{OK https://m.edsoo.ru/ffOc8f6c
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OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68

11 KUIIACC
Ne Kou-Bo [JexkTpoHHbIe HM(POBBIE 00pa3oBaTe/bHbIE
Tema ypoka P unpp P
n/n 4acoB pecypchl

ITocTossHHBIE MAarHUTHI U UX B3auMoJelicTBUE. MarHuTHoe noJjie. Bekto

1 N FLeHCT p 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0c9778
MarHuTHOM MHAYKUMH. JINHUKM MarHuTHON MHAYKIIUU
MaruuTtHoe nosje npoBoJHuKa ¢ TokoM. OnbIT Opcrena. Bzaumoneiicteue

2 POBOJ petea a 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM

3 Jlaboparopnas pabota «/3yueHre MarHUTHOTO MOJISl KATYIIKUA C TOKOM» 1 bubnuoreka [{OK https://m.edsoo.ru/ff0c98fe

4 Bxoanas kouTponbHas pabota no Teme «lloBTopeHue u yriyoneHue 3HaHui 1
OCHOBHBIX pa3zenoB Kypca 10 kinacca»
JelicTBE€ MarHUTHOTO TIOJISI HA MPOBOAHKK ¢ TokoMm. Cuia Ammepa.

5  Jlaboparopnas pabota «VccnenoBanue qeiHCTBUS TOCTOSTHHOTO MarHUTa Ha 1 bubnnoreka L{OK https://m.edsoo.ru/ff0c9ac0
PaMKy C TOKOM»

eHCTBHE MarHUTHOTO TOJISI HA IBUXK sl 3apspKeHHYIo yactuiy. Cuna

6 A a YHIYXO P yio 1y 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pabora cunsl Jlopenia

7 OnexkTpoMarHuTHast UHAYKIMs. [1oTok BekTopa MarHuTHOM HHAYKIMH. DJ]C 1
WHIYKIUU. 3aKOH 3JIEKTpOMarHuTHo nuaykuuu dapazges
JlaboparopHas paboTa «lccrnenoBanue sBIEHUS YIEKTPOMArHUTHON

8 patop p a p 1 bu6nmoreka LIOK https://m.edsoo.ru/ff0cal50
WHITYKITAW
WNunyktuBHOCTD. SIBNenne camonHaykuuu. 31C caMOMHAYKIMU. DHEPTUs

9 1 bu6mmoteka IIOK https://m.edsoo.ru/ff0ca600
MAarHUTHOTO NOJISL KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE T0JIe
TexHU4ecKue ycTpoicTBa U UX MPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,

10 25IeKTpPOMAarHUTHI, SJIEKTPOIBUTATEINb, YCKOPUTEIU JJIEMEHTAPHBIX YaCTHII, 1
WHIYKIIMOHHAs NI€Yb

11 O6obmaromuit ypok «MarauTHoe nose. JNeKTpOMarHuTHast HHIYKIUS» 1 bub6numoreka LIOK https://m.edsoo.ru/ffOcab82
Temaruueckas paboTa 1o reme «MarHuTHoOe moJie. DNeKTPOMarHuTHas

12 p p 1 bu6mmoreka IIOK https://m.edsoo.ru/ffOcad58
WHTYKITAS

13 CBoOoanble MexaHU4eckue konebanus. ['apmoHnueckue KonedaHusl. 1 bubnuoreka [{OK https://m.edsoo.ru/ffOcaf06
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YpaBHeHHE rapMOHHYECKUX KoyieOanuid. [IpeBpaienne sHepruu

JlaboparopHas pabdota «lccrnenoBanue 3aBUCUMOCTH IEPUO/Ia MAJIbIX

14 <
Kosie0aHul Tpy3a Ha HUTH OT JJUHBI HUTH U MacChl TPy3a»
Kone6arenbuplit KoHTYp. CBOOOAHBIE AIEKTPOMArHUTHBIE KOJIeOaHUS B
15 wupacasbHOM KoJieOaTEIPHOM KOHTYPE. AHAIOTHS MEXIY MEXaHUYECKUMH H bu6mmoreka LIOK https://m.edsoo.ru/ffOcb820
AJIEKTPOMArHUTHBIMH KOJIeOaHUSIMU
dopmyia Tomcona. 3aK0H COXpaHEHHS SHEPTUH B HAEAILHOM KOJIEOATEILHOM
16 PMY p p a bu6mmoreka LIOK https://m.edsoo.ru/ff0cb9c4
KOHTYpE
[IpencraBnenne o 3aTyxXarUX KojieOaHusax. Beia €HHbIE MEXAaHUYECKHE
17 P yXarom YR Bu6mnorexa LIOK https:/m.edsoo.ru/ff0cbb86
konebanus. Pe3onanc. BeIHYXI€HHBIE 3JICKTPOMArHUTHBIE KOJICOAHHUS
[lepemennbIit Tok. CHHYCOU1abHBIN IEPEMEHHBIN TOK. MOIIHOCTD
18 mepeMeHHOro Toka. AMIUIMTYAHOE U JIEHCTBYIOIIEE 3HAUCHUE CUJIbl TOKA U bubnuoreka LIOK https://m.edsoo.ru/ffOcbd34
HaIPSHKEHUS
19 Tpancdopmarop. [Ipons3BoacTBo, nepeaada u NOTPEOICHUE DICKTPHIESCKOM
SHEPTUu
YCTpoUCTBO U MPAKTHYECKOE IPUMEHEHHE DIIEKTPUUECKOTO 3BOHKA
20 P P p M P ’ bu6nmoreka LIOK https://m.edsoo.ru/ff0cc324
reHeparopa NepeMeHHOro TOKa, JIMHUN dJICKTpoIepeaay
71 DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE deKTposHepruu. KynbTypa
WCIIOJIb30BAHUS AJICKTPOIHEPTUU B TOBCEIHEBHOM KU3HU
Mexanndeckue BOJIHEI, yciaoBus pacaupoctpanenus. Ilepuoa. CkopocThb
22 4 pactpoctp PHOZ p bu6mmoreka [IOK https://m.edsoo.ru/ffOcca54
pacnpocTpaHeHuUs U JUIMHA BOJIHBI. [lonepeynblie U Mpoa0IbHbIE BOJTHBI
23 3Byk. CxopocTb 3ByKa. ' poMkocTh 3ByKa. Beicota ToHa. TemOp 3Byka bubnnoreka [{OK https://m.edsoo.ru/ffOcccOc
24 | DnekTpoMarHUTHBIE BOJIHBI, UX CBOMCTBA U ckopocTh. [llkana OMB bubnuoreka [{OK https://m.edsoo.ru/ffOccfe0
75 [TpuHUIUIIBI paTIUOCBSI3U U TENEBUACHUS. Pa3BUTHE CPEJCTB CBSI3U.
Pannonoxkamnus
26 = KontponbHas padora «KosebaHus 1 BOJTHBD) bub6nuoreka LIOK https://m.edsoo.ru/ffOcc6f8
ITpsMonuHeHOE pacpoCTpaHEHUE CBETa B OJHOPOAHOM cpeae. ToueuHblit
277 P pactpoctp JUOPOAHON Cpent Bu6miorexa [IOK https:/m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyd cBera
OTtpaxkenne cBera. 3aKoHBI OTpakeHus cBera. IlocTpoenne n300pakeHuil B
28 p p p p bubnnoreka [{OK https://m.edsoo.ru/ffO0cd4e0
TIJIOCKOM 3epKaje
ITpenomienne cBera. IlorHOE BHYTpEeHHEE oTpakeHue. IIpeaensHBINA yron
29 P YTP p pent yr Bu6morexa [TOK https:/m.edsoo.ru/ff0cd7f6

IMMOJIHOT'O BHYTPCHHET'O OTPAKCHUA
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30 JlaGoparopnas padoTa «M3mepeHue mokasaress MPeTOMIICHUS CTEKIIa bubmuoreka [{OK https://m.edsoo.ru/ffOcd67a
JIunsel. [Toctpoenune nzobpakenuii B inH3e. Dopmysa TOHKOH JIMH3BI.

31 P p pMY. bu6mmoreka LIOK https://m.edsoo.ru/ff0cddle
YBenuyeHue JuH3bl

32 JlaGopartopHas pabora «ccrnenoBanne CBOMCTB H300paKEHUH B JIMH3AX)

33 Hucnepcus ceeta. CrioxkHbIi coctaB 6enmoro cera. L[Bet. Jlaboparopuas
pabota «HabmroieHue nucrnepcuu CBeTa»

34  Unrepdepennns creta. Judpaxius ceera. {udpakuronnas pemerka bubnuoreka [{OK https://m.edsoo.ru/ffOced22

35 Ilomepe4yHOCTh CBETOBBIX BOJH. [Tonsipu3zanus ceera bu6mmoreka LIOK https://m.edsoo.ru/ff0cf02e

36 OnTudeckuie MpUOOPHI M YCTPOICTBA U YCIOBUS UX 0€30MaCHOTO TPUMEHEHUS
I'panuLibl MPUMEHUMOCTH KJIACCUYECKOW MeXaHUKH. [locTyarsl crieruanbHOM

37 PauuHblup Y B Bu6morexa [[OK https:/m.edsoo.ru/ff0ct862
TEOPUHU OTHOCUTEILHOCTHU

THOCUTEILHOCTh OJIHOBPEMEHHOCTH. 3aMe/[JICHHE BPEMEHH U COKpaIlleHue

38 0 FIHOBP 3aven P pattt bu6mmoreka LIOK https://m.edsoo.ru/ffOcfad2
JUTUHBI

39 DHeprusi U UMITYJIbC PEISATUBUCTCKON YyacTullbl. CBSI3b MacChl C SHEPTUEH 1 Bubmorexa LIOK hitps://m.edsoo.n/ff0cfc68
UMITYJIBCOM. DHEPTHUS MOKOS
Temaruueckas padota «Ontuka. OCHOBHI ClIEIHATHFHONW TEOPUU

40 P H p Bu6orexa L{OK https:/m.edsoo.ru/ffOct6f0
OTHOCHUTEIIbHOCTH

41 @ ®otonbl. Popmyna [lnanka. DHeprust u UMIynsc GOTOHA bubnuoreka [{OK https://m.edsoo.ru/ffOcfel6

42 | Ortkpertre u uccinenoanue horodrddexra. Onpitel A. I'. Ctoneroa bubnuoreka [{OK https://m.edsoo.ru/ffOcffc4

aKoOHBI (HOT KTa. YpaBHeHUEe DUHIITeWHA A1 HOT kTa. «KpacHas

43 3axomst potodpdexTa. Ypasnenue Jitnireiina as Gorodphe pac Bu6miorexa LIOK https:/m.edsoo.ru/ff0d015e
rparuiay Gorodddexra

44 | Jlasnenue ceeta. Onbithl 1. H. Jle6eneBa. Xumuueckoe AeiicTBHE CBETa bubnuoteka [{OK https://m.edsoo.ru/ff0d04a6

45 TexHuuyeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHKE: (DOTOIIEMEHT,
dborogaTuuk, comHeuHas Oatapesi, CBeTOANO]]

46 = Pemenue 3amad o TemMe « IJIEMEHTHI KBAHTOBON OTITHKH) bu6mmoreka IIOK https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OnbiTel Pezepdhopaa 1o paccestHuio o-4acTHil.

47 A pgopna mo p H Bu6morexa [{OK https:/m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa

48 | Iloctynatel bopa bubnmoreka [{OK https://m.edsoo.ru/ffO0dOafa
N3nydenue u moriomenu TOHOB TIPH MEPEXOe aToMa HOT BHS

49 3JLYHCHHE 1 T Vome © (JOTOHOB NpH MEPEXO/IE ATOMA C OZIHOTO YPO bu6mmoteka IIOK https://m.edsoo.ru/ff0dOafa
SHEPTHH Ha Ipyroi. Buasl criekTpos
B i .B Bpoitns. K - 7

50 OJIHOBBIE CBOMCTBa yacTull. Bomnsl ne bpoitnsa. KopmyckynspHo-BoTHOBOM Bubnmorexa [IOK https://m.edsoo.ru/ff0d0ca

AyaJIn3M. CrnoHTaHHOE U BBIHYKACHHOC U3JTYUCHUC
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OTtkpeiTHE paguoakTuBHOCTH. OnBITH Pe3epdopaa mo onpenenenuio cocrara

51 bu6mmoreka [IOK https://m.edsoo.ru/ff0d0fd2
pPaaIuOaKTUBHOTO U3TyUYEHUS
57 CgoiictBa anb(a-, 6era-, ramMmma-u3IydeHus. BiusHue paauoakTHBHOCTH Ha
JKUBBIE OPraHU3Mbl
OTKpeITHE TPOTOHA U HEHUTpOHA. M30TOmBI. Anbda-pacnaz. DIeKTPOHHBIN 1
53 P P! p (a-pacrian P Bu6mioreka [IOK https:/m.edsoo.ru/ff0d1162
MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydeHue
DHeprusi CBSI3U HYKJIOHOB B sijipe. SiepHble peakiuu. SaepHblii peakTop.
54 P YK APE. ZI/ICPHBIC PEaAKIliTi. ZIICPHBIHM PCaKTop Bu6miorexa [IOK https:/m.edsoo.ru/ff0d1356
[TpoGaeMbl, MePCIEKTUBBI, SKOJOTUUECKHUE ACTICKTHI SIICPHON YHEPTETUKH
DneMeHTapHbIe YacTUllbl. OTKPBITHE MMO3UTPOHA. METO 11 HAOI0ICHUSI U
55 | peructpaiuu 3j1eMeHTapHbIX yacTull. Kpyrisiii cron «DyHaaMeHTalIbHbIE bubnmoreka [{OK https://m.edsoo.ru/ff0d0e38
B3aUMOIeCTBUSA. EAMHCTBO pu3nueckoi KapTUHBI MUPay
Dranbl pa3BUTHS acTpoHOMUU. [IpHUKIagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
56  acr OH(I))MI/II/I Bun 3£3nHoro He6ra)1 Co3sBe3nus, A F;clzle 3B1é)'3z[51 MIJIAHETHI, UX Bubmorexa IIOK
P ) ) » AP ’ ’ https://resh.edu.ru/subject/lesson/3918/
BUMMOe ABuxkeHue. CoaHedHas cucrema
57 | Comnue. ComHeuHas akTUBHOCTE. McTtounuk sHeprun CoiHIIa U 3BE3] Bubmiorexa IJOK
’ ’ p https://resh.edu.ru/subject/lesson/591 0/
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKU. 3BE3/IbI IIIaBHOM
58 HOCJIeIlé)BaTeJIBHOCTI/I BHp eII{)Hee ctpoenue 38&31. COBpeMEHHbIE bubmmorexa LIOK
- PHYIP P : peme! https://resh.edu.ru/subject/lesson/591 0/
MIPEJCTABIICHUS O TPOUCXOKIACHUM U 3BOTFOIUK COTHIA U 3BE3]
59 Mneunsiii [1yte — Hama 'anaktuka. [lonoxenue u nmxenne ComHua B bubnnorexka [JOK
lanaktuke. ['anaktuku. YEpHbIE ABIPHI B IIpax TATAKTUK https://resh.edu.ru/subject/lesson/3918/
60 Bcenennas. Paz6eranue ranaktuk. Teopust bonbiioro B3psiBa. PenrkroBoe bubnnoreka [JOK
u3ilydeHue. MeraranakTuka https://resh.edu.ru/subject/lesson/4935/
61 HepemeHnsle npo6iieMbl aCTPOHOMHHU
62 Tematuueckas pabota «DIEeMEHThl aCTPOHOMUHU U aCTPOPUZUKID)
63 O6o0matomuii ypok. Ponb ¢pu3uku 1 acTpOHOMUN B SKOHOMUYECKOH, bubnmnoreka [JOK
TEXHOJIOTHYECKOM, COLIMAIbHOM U 3TUYECKOM chepax IesTeIbHOCTH YeIOBeKa https://resh.edu.ru/subject/lesson/4937/
64 O6o6maromuii ypok. Poib u MecTo pU3UKH U aCTPOHOMUU B COBPEMEHHOU
Hay4YHOU KapTHHE MHUpa
65 O606maromuit ypok. Poib ¢pusnyeckoii Teopuu B popMUpPOBaHUN
MPEJICTaBICHU 0 PU3NYECKON KapTUHE MHUPa
66 Ob6o6maromuit ypok. Mecto ¢pu3zndeckoit KapTHHBI MUpa B 00LIEM PsILy

COBPEMEHHBIX €CTCCTBCHHO-HAYYHBIX HpeJICTaBHeHI/II\/'I O Ipupoac
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67 = PesepBHBIN ypok. MarHuTHOE 1MOJI€. DJIECKTPOMArHUTHAS] HHITYKITHAS 1
63 PezepBHblii ypok. Ontrka. OCHOBBI CIEHHAIBHON TEOPUH OTHOCUTEIIBHOCTH. 1
KBanroBas pusuka. I1eMeHTH aCTPOHOMUU U aCTPOPHUIUKU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HHPOBEPSAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJibTara

10.1

10.2

OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMOBI

IIpoBepsiemble npeAMeTHBIE Pe3yJbTAaThl 0CBOCHNSI OCHOBHOI 00pa3oBaTe/ILHOM
NMPOrpamMMbl CpeHero 001ero 0o0pa3oBaHus

JleMOHCTpHpOBAaTh Ha TpUMepax poiib B MecTo (U3MKH B  (POpPMUPOBAHUH
COBPEMEHHOM HAy4yHOW KAPTUHBI MHUPA, B Pa3BUTHH COBPEMEHHOM TEXHHUKH U
TEXHOJIOTMH, B IPAKTUYECKOMN IEATEIBHOCTH JFOAEH

Y4YuTBIBaTh TPAHHUIIBI TPUMEHEHUS N3YYCHHBIX (DU3MYECKUX MOJEINCH: MaTepraIbHast
TOUKa, MHEPIHMAJIbHA CUCTEMA OTCYETa, aOCOIIOTHO TBEPAOE TEJO, UJCAIbHBIN ras;
MOJEIIA CTPOEHUS TIa30B, KUIAKOCTEH M TBEPABIX TEJ, TOYCYHBIM SIJIEKTPUYECKHUU
3apsii — IpU pelieHnd GU3NUECKUX 3a1au

10.3

Pacno3naBath (usmueckue sBICHUSA (MIPOLECCHI) W OOBSICHATH MX HA OCHOBE
3aKOHOB MEXaHUKH, MOJEKYJISPHO-KMHETUYECKOM TEOpUU CTPOCHHUS BeELIeCTBa U
3JEKTPOJMHAMUKHI: PABHOMEPHOE U PaBHOYCKOPEHHOE NMPSMOIMHENHOE JBUKEHUE,
cBOOO/IHOE TajieHue Tell, ABUKEHHE 0 OKPYKHOCTH, MHEPILMs, B3aUMOJIEHCTBUE
ten; auddy3us, OPOYHOBCKOE JIBH)KEHHE, CTPOCHHE JKUIKOCTEH M TBEPIBIX TEll,
U3MeHeHue 00bEMa Tell NMpU HAarpeBaHUM (OXJIAXKICHHMM), TEIJIOBOE pPAaBHOBECHE,
UcCllapeHue, KOHJIEHcalus, IJIaBJICHUE, KpUCTAIM3alus, KHUIIEHHE, BIIA)KHOCTh
BO3/lyXa, NOBBIIIEHNE JABJICHUs ra3a MPU €ro HArpeBaHUU B 3aKPBITOM COCYIE,
CBSI3b MEXAY MapaMeTpaMu COCTOSIHMS raza B M30NpOLeccax; JIEKTpHU3alus Tel,
B3aUMOJCHCTBUE 3apsI0B

10.4

10.5

OnuceiBaTh MEXaHUYECKOE JBIDKEHHE, MCIONB3ys (U3NYECKUE BEIMYUHBL:
KOOpJAMHATA, ITyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CHJIA, UMITYJIbC
TeNa, KUHETWYeCKas DSHEprusi, MOTEHIMalbHas »HEpPrus, MexaHudeckas pabora,
MEeXaHM4YecKas MOILIHOCTb; MpPU ONHMCAHUU NPABUIBHO TPAKTOBaTh (PUINYECKHM
CMBICJI UCTIOJIb3YEMbIX BEJIMYMH, UX 0003HAUYEHUS M €JUHHUIBI, HAXOIUTh (POPMYIIBL,
CBSI3bIBAIOIIME TaHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMHU BEIMUYUHAMU

OnuceiBaTh U3y4EHHBIE TEIJIOBBIE CBOWCTBA TENI U TEIUIOBBIE SIBJICHUS, UCIIOJB3YS
¢u3znyecKkue BEIUYMHBI: JaBIIEHUE Tas3a, TemIepaTypa, CpeAHssi KUHEeTHYecKas
SHEpPrusi XaoTUYECKOTO JBH)KEHHMS MOJEKYJ, CpEJHEKBaJIpaTU4dHas CKOPOCTh
MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHSA SHEprus, padora rasza, koddduunueHt
ITOJIE3HOTO IEUCTBUA TEINIOBOIO JBUIATENS; IIPU ONKMCAHUYU MPABUIBHO TPAKTOBATH
(bu3NYECKU CMBICT HCIOJIb3YEMBIX BEIWYMH, HMX OOO3HAYeHHs W EIUHHIIBI,
HaxoJIuTh (OPMYIbI, CBS3bIBAIOIINE JaHHYIO (U3MUYECKYIO BEIUYUHY C IPYTUMU
BEJIMYMHAM

10.6

OnuceiBaTh HM3y4EHHBIE DJIEKTPUYECKHE CBOMCTBA BEIIECTBA U JJIEKTPUUYECKUE
SIBJIGHUSL (IIPOLIECCHI), WCIOJNIb3Ys (PU3WYECKUE BEIMYMHBI: JJIEKTPUUYECKUN 3aps,
NEKTPUYECKOE I10JI€, HANPSHKEHHOCTh MOJIS, MOTEHIUAN, Pa3HOCTh IOTEHIUAJIOB;
P ONHMCAaHUU MPABUIBHO TPAKTOBATH (PU3UYECKUI CMBICT UCIOJIb3YEMBIX BEJTUUHH,
uX OO0O3HAYECHHS W CIWHUIBI; YyKa3biBaTh (OPMYIbBI, CBS3BIBAIOIINE JTAHHYIO
(bu3MYECKYI0 BEIUYUHY C APYTUMHU BEIMUYUHAMU

10.7

aHAJTM3UPOBATh (PU3MUECKUE MPOLIECCH U SIBIICHUS, UCIOB3Ys (PU3MUECKHE 3aKOHBI U
NPUHIMUIBL: 3aKOH BceMupHoro tsarorenus, I, II m III 3akonbl HeloTOHa, 3aKkoH
COXpaHeHI/ISI MGX&HHHGCKOﬁ 3H€pI‘I/II/I, 3aKOH COXpaHeHI/I}I I/IMHy.]II:Cﬁ, HpI/IHLII/IH
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10.8

10.9

CYNEpHO3UIMKA CUJ, IPUHLUUI PaBHONpPAaBHs MHEPLUUAIBHBIX CHUCTEM OTCYETA;
MOJIEKYJISIPHO-KUHETUUECKYIO TEOPHIO CTPOEHUS BEILECTBA, ra30BbI€ 3aKOHBI, CBA3b
CpeAHell KHHETMYECKOH »HEepruu TEIUIOBOIO JBUXKEHUS MOJIEKYN C aOCOJIOTHOM
TEMIEPATypOM, IEPBBIN 3aKOH TEPMOJUHAMUKH; 3aKOH COXPAHEHMSI AJIEKTPUUECKOIO
3apsiza, 3akoH KyioHa; mpu 3ToM pa3iuyarh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0
MaTEMaTHYECKOE BBIPAXKEHHUE U YCIOBHSI (IpaHuUllbl, 00JaCTH) IPUMEHUMOCTH

OOBSACHATH OCHOBHBIC NPUHIUIBI JCHCTBHS MAallMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh yCJIOBHUSA HUX O€30IIaCHOTO MCIIOJIb30BaHMs B IOBCEAHEBHOM
KU3HU

BBIMONMHATE 3KCTIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3MUECKUX SIBICHUH U MPOIECCOB C
UCIIOJIB30BAHUEM TPSMBIX W KOCBEHHBIX HM3MEPEHHIA; NMPU ITOM (HOPMYIHPOBATH
npobiieMy (3a1a4y) ¥ THUIOTE3y y4eOHOTO SKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEUIOKEHHOT0 000PYI0BaHUSs, IPOBOIUTH OIBIT U (POPMYITUPOBATH BBIBOIBI

10.10

OcyiecTBIATh NPSAMbIE U KOCBEHHbIE M3MEpPEHUsl (PU3NYECKUX BEIUYUH; MIPH ITOM
BBEIOMpATh ONTHUMAIBHBIA CIOCOO WU3MEPCHHSI W HCIOJIh30BaTh M3BECTHBIC METO/IbI
OIIEHKH MOTPEIIHOCTEN N3MEpEHU

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (DPU3MUYECKMMM BEIMYMHAMU C UCIOJIb30BAaHUEM
OpSIMBIX W3MEPEHWH; MpPH OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH
pe3yabTaThl MOJIYYEHHOW 3aBUCHUMOCTH (U3UYECKUX BEJIWYMH B BHUJAE TaOMUI U
rpaduKOB, JieJ1aTh BHIBOJIbI IO PE3YJIbTAaTaM HUCCIIEOBAHUS

10.12

CoOnronates npaBmiia 0€30MacHOro Tpyia MPH MPOBEACHUN MCCIEIOBAHUM B paMKax
y4e0HOTr0 HKCIIEPUMEHTa, YUeOHO-UCCIIeI0BATEIbCKONW 1 TPOEKTHOM JESITENbHOCTH C
MCIOJIb30BAHUEM U3MEPHUTENbHBIX YCTPOICTB U J1aOOPaTOpHOro 000pyJOBAHUS

10.13

Pemrate paC‘-IéTHI)Ie 3aga4dud C SABHO 3a,[[aHHOfI (1)H3PI‘ICCKOﬁ MOZCIJIbIO, HCIIOJIB3YHd
(1)H31/I‘-I€CKI/I€ 3aKOHBI U MPHUHIHWIBI; HA OCHOBC aHalIM3a YCJIOBUA 3aJadu BI)I6I/IpaTB
(I)I/I3I/ILIGCKyIO MOACIb, BbIICIIATD (I)I/ISI/I‘-ICCKI/IC BCJIIMYWHBI U (l)OpMYJ'H:I, HCO6XO,[[I/IMBIC
T eé pelIcHrdA, MPOBOAWUTH paC'-IéTI)I N OLCHUBATH PCAJIBHOCTL IMOJTYYCHHOI'O
3HaA4YCHUA (I)I/ISI/I‘-ICCKOI\/'I BCINYHHBI

10.14

Pemate kayecTBEHHbIE 3a/layu: BBICTPAUBATH JIOTMYECKHM HENPOTHUBOPEUUBYIO
LIETIOYKY PpAaCCYKJCHHI C ONOpOd Ha HW3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(busnueckue BICHUS

10.15

10.16

Hcnonb3oBaTh Tpu pemIeHUH YYeOHBIX 3aJad COBPEMEHHbIE HH(OpPMAIOHHBIE
TEXHOJIOTUHU JUIsl TIOMCKA, CTPYKTYpPUPOBAHMS, WHTEPHpPETAMA W MPECTABICHUSA
yuyeOHOW ¥ Hay4dyHO-TIONYISpPHOW HHQOpPMAIMK, TONYy4YEeHHOW U3 Pa3IUYHBIX
WCTOYHUKOB; KPUTUUECKH AaHAIM3UPOBATH MOTydaeMy0 HHPOPMAIIUIO

[IpuBoauTE, TpUMEpPHI BKJIAJla POCCHUCKUX M 3apyOeKHBIX YUYEHBIX-(DH3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE TIPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
U TEXHOJIOTHUH

10.17

Hcnonb30BaTh TEOPETHUECKUE 3HAHUSA MO (HU3UKE B IOBCETHEBHOM >KU3HU JUIS
oOecnieueHrs ©€30MacCHOCTH TpU OOpalllEeHUH C MpUOOpaMH U TEXHUYECKUMU
YCTPONCTBaMHU, JUISI COXPaHEHHs 3JI0POBbsI U COOJIOACHUS HOPM HKOJOTHMYECKOTO
MOBEICHUS B OKPYKAIOIIEH cpeie

10.18

PaGoTaTh B rpymnme ¢ BBHINOJHEHUEM Pa3IUYHBIX COLUAIBHBIX POJIEH, MIIaHUPOBATh
paboTy TpyMNIbl, palUoOHAIBHO pacHpeneisTh OO0S3aHHOCTH U IUIAHUPOBATH
NEATENIbHOCTh B HECTAHAAPTHBIX CUTYallMSAX, aICKBAaTHO OLICHUBATH BKJIAJ Ka)XJ0ro
U3 YUaCTHUKOB TPYIIIHI B pEIICHUE pacCMaTpUBaeMON IPOOIeMBbI

44




11 KITACC

Kon
NMpoBepsieMOro
pe3yJbTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHO 00pa3oBaTe/ibHOI
NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus

11.1

JleMOHCTpHUpOBATh Ha MPUMEPAX poOIb M MeCTO (U3MKH B (OPMHUPOBAHUU
COBPEMEHHON Hay4yHOW KapTUHBI MHUpPa, B Pa3BUTHUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHI, B NPAKTHYECKOM NESITEIBbHOCTU JIIOJEH, LEIOCTHOCTh M E€IUHCTBO
(hbU3UIECKOI KapTUHBI MHPa

11.2

Y4uThIBaTh TPAHHIBI NPUMEHEHUS H3YYCHHBIX (U3UYECKUX MOJENCH: TOYCUHBIN
AIEKTPUYECKUIN 3apsijl, siiepHas MOJENb aToMa, HyKJIOHHAs MOJIeJb aTOMHOTO sJipa
P peIIeHUN (PU3NUIECKUX 3a71ad

11.3

Pacnio3naBath ¢u3udeckue siBiICHUs (TIPOLIECCHI) U OOBACHATh UX HA OCHOBE 3aKOHOB
ANEKTPOJMHAMUKH U KBAHTOBOW (DM3HMKH: JIEKTPHYECKAs TPOBOAMMOCTD, TEILJIOBOE,
CBETOBOE, XMMHYECKOE, MAarHUTHOE JICHCTBUS TOKA, B3aUMOJICHCTBHE MAarHHUTOB,
AIEKTPOMArHUTHAS UHAYKIHS, JEHCTBIE MATHUTHOTO TIOJISI HA TPOBOTHUK C TOKOM U
JBYDKYIIUICS 3apsil, AJIEKTPOMArHUTHBIC KOJICOAHUS M BOJIHBI, MPSIMOJIMHEHHOE
pacTipocTpaHeHUE CBETa, OTPAKEHUE, MpEToMIICHHEe, HHTephEpeHIIHS, TUPPaKIHs 1
MOJIsIpU3aIis CBETa, AUcCHepcus cBeta, poroanekrpuueckuit 3gdekt (hotodrddekr),
CBETOBOE JAaBIICHHE, BO3HMKHOBEHHE JIMHEHYATOTO0 CIEKTpa aroMa BOJOpOja,
€CTECTBEHHAsI U HCKYCCTBCHHAS PaJIHOAKTHBHOCTb

11.4

11.5

OnwuceiBaTh M3y4YeHHbIE CBOMCTBA BellecTBa (DJIEKTPUYECKHE, MAarHUTHBIE,
ONTUYECKUE, JIEKTPUUECKYIO IIPOBOJIUMOCTh Ppa3INYHBIX cpen) u
9JIEKTPOMArHUTHBIE SBJIEHUS (IPOLIECCHI), MCMOJIB3YS (U3NYECKHE BEIHMUYUHBL:
JNEKTPUYECKUHN 3apsii, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DICKTPUYECKOE
COIIPOTHBIIEHHUE, pa3HOCTh NoTeHIManoB, D/1C, paboTa TOKa, HHAYKIIUS MarHUTHOTO
oy, cuna Awmrmepa, cwia JlopeHla, WHAYKTUBHOCTh KaTYIIKH, SHEPTHUs
JIEKTPUUYECKOTO0 ¥ MAarHWTHOrO TIOJIed, MepuoJ M YacToTa KosieOaHuil B
Kose0aTenbHOM KOHTYpEe, 3apsii M CHIa TOKa B IPOIEcCe TIapMOHUYECKHX
9JIEKTPOMArHUTHBIX KoJeOaHWH, (POKYCHOE PacCTOSIHUE M ONTHYECKas CHJIA JIMH3BI;
IIPY ONMCAHUH MPABUIBHO TPAKTOBATh GU3NYECKUN CMBICT UCIIOIb3YEMBIX BEIMYHH,
uX 0003HAUYEHUS M EIMHHUIBL, YKa3blBaTh (OPMYJBI, CBS3BIBAIOLINE TaHHYIO
(bU3MYECKYIO BEIMYUHY C APYTUMHU BEIMUYUHAMU

OnuceiBaTh U3yuYeHHbIE KBAaHTOBbIEC SBJICHUS U MPOIIECCHI, UCIIONIB3Ys (U3HUECKUe
BEJIMYMHBI: CKOPOCTh JJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4acTOTAa CBETA,
SHEPTrHUs U UMITYJbC (POTOHA, EPUO MONypacmaia, SHEPTUs CBSI3U aTOMHBIX sJIEp;
P ONHUCAHWU NPaBWIBHO TPAaKTOBaTh (U3MUECKUI CMBICT HCIOIb3YEMBIX
BEJIMYMH, WX OOO3HAUEHMS M EAMHHUIbI, yKa3blBaThb (OPMYJIbI, CBS3BIBAIOLIHE
JNaHHYI0 (U3UYECKYI0 BEIUWYUHY C JIPYTUMU BEIUYMHAMH, BBIUHCIATH 3HAYEHHUE
¢bu3nYECKOi BEeTUUHHBI

11.6

AHanu3upoBaTh (PU3MUECKUE MPOIECCHl U SABICHHS, UCTIONB3Ys (PU3MUECKUE 3aKOHBI
W IpuHOUIBL 3akoOH OwMa, 3aKOHbBI IOCIEAOBATEIIBHOIO W IApaJUIEIBbHOTO
COCIMHEHMS IIPOBOJHUKOB, 3aKOH Jlkoyns — JleHna, 3aKOH 3JIEKTPOMArHUTHOM
MHIYKIWH, 3aKOH NPAMOJIMHEWHOTO PAacCIpOCTPAHEHUs CBETA, 3aKOHBI OTPAXCHUS
CBETa, 3aKOHBI NPEJIOMIICHHUS CBETa, ypaBHeHHe OuHIUTEeiHHa st dorodddekra,
3aKOH COXPAHEHHs DJHEPIHH, 3aKOH COXPAHEHUs HUMIIyJbCa, 3aKOH COXPaHEHUs
AJIEKTPUYECKOr0 3apsija, 3aKOH COXPAaHEHUs MaccOBOro 4ucia, nmocrynarsl bopa,
3aKOH PaJMOAKTUBHOIO pacnaja; Mpu 3TOM pa3iINyaTh CIOBECHYIO (POPMYJIHPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIpAKEHHWE U YCIOBUS (TpaHUIBl, 00JIACTH)
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IMIPUMCHUMOCTHU

11.7

11.8

OmnpenensaTh HampaBjIeHHME BEKTOpa HHAYKIMM MAarHUTHOTO IOJS IPOBOJHHKA C
TOKOM, CHJIbl AMIiepa u cuiibl JIopeHna

CtpouTh M ONKUCHIBATH H300paKEHHE, CO3/1aBAEMOE IUIOCKHM 3€pKajioM, TOHKOH
JIMH301

11.9

11.10

11.11

11.12

BBINONHATE SKCIIEPUMEHTHI IO MCCIICTIOBAHNIO0 (PHU3UYECKUX SIBICHUH U MPOIECCOB C
HCIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEpPEHUH; MPU 3TOM (POPMYyITHUPOBATH
npobieMy (3aauy) U THIOTE3y Y4eOHOTrO SKCIIEPUMEHTa, COOMpATh YCTAHOBKY W3
MIPEITIOKEHHOTO 000PYAOBAHHUS, TPOBOAUTH ONBIT U (POPMYITUPOBATEH BHIBOIBI

OcymiecTBIATh MPsIMbIE M KOCBEHHBIE M3MEPEHUsI (PU3MUYECKUX BEIHYUH; MPU ITOM
BbIOMpPATh ONTUMAIBHBIA CHOCOO M3MEPEHMS U HCIOJIb30BATh HU3BECTHBIE METOMbI
OLICHKH ITOTPEIIHOCTEN U3MEPEHUI

HccnenoBaTh 3aBUCUMOCTH (U3WYECKUX BEJIMYMH C MCIOJB30BAaHUEM IPSMBIX
U3MEpEHUll; IpHU OSTOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCUpPOBATh pE3YJIbTaThbl
MIOJTyYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEJTUYMH B BUJIE TaOIML U Ipa(UKOB, 1enaTh
BBIBOJIBI 110 PE3YyJIbTaTaM UCCIIEIOBaHUS

CoOmronare mpaBuiia 0€30MaCHOrO TpyJa NpPU MPOBEICHUU HCCICTOBAHUN B
pamMKax y4eOHOTrO OJKCIEPUMEHTa, Y4eOHO-UCCIICIOBATEIIbCKOW W MPOCKTHOMN
JESTETLHOCTH C WCIIOB30BAHHEM H3MEPHUTEIBHBIX YCTPOWCTB W JaOOPaTOPHOTO
o0opyI0BaHUs

11.13

Pemiate paC‘-IéTHI)Ie 3agadyu C SBHO SaHaHHOﬁ (I)I/BI/I"IeCKOI\;I MOZCIIbIO, HCIIOJIb3YA
(1)H31/I‘-I€CKI/I€ 3aKOHBI U NPUHOUIIBI; HA OCHOBE aHAJIM3a YCJIIOBUA 3ada4u BI)I6I/IpaTB
(I)I/I3I/ILIGCKyIO MOACIb, BBIACIATD (I)I/ISI/I‘-ICCKI/IC BCJIIMYHHBI U (l)OpMYHLI, H606XOI[I/IMLIC
st e€ peuicHrd, MPOBOAWTH paCLIéTBI U OLCHUBATHL PCAIbHOCTH ITOJIYYCHHOI'O
3HaA4YCHUA (I)I/ISI/I‘-ICCKOI\/'I BCINYHHBI

11.14

Pemlate kadecTBeHHBIE 3aJaud: BBICTPAMBATH JIOTMUECKHM HENPOTHUBOPEUHUBYIO
LIETIOYKY PACCY)KICHHM C OMOpOMl Ha W3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(busnueckre BICHUS

11.15

11.16

11.17

11.18

Hcnonp30BaTek Mpu pelieHHuH Y4eOHBIX 3a7ay COBpPEMEHHble HH(OpMaIMOHHBIE
TEXHOJIOTMHU JUISl TIOMCKA, CTPYKTYpUPOBAHUS, WHTEPIPETALUU M IPEACTaBICHUS
y4yeOHOM M HayyHO-NOMYJSPHOM HH(OpMaIUKM, TOJY4YCHHOH U3 Pa3IUYHBIX
HMCTOYHUKOB; KPUTHUECKH aHATU3UPOBATH MOJIy4aeMyI0 HHPOPMAIIHIO

OOBSICHATh TNPHHLMUIBI JIEHCTBUS MAaIIUH, NMPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pa3iauyaTh yCIOBHS UX O€30MaCHOTO HCIOIb30BaHUS B TOBCETHEBHOM KU3HU

[IpuBomuTe mpuMepsl BKJIa/Ja POCCHUMCKUX U 3apyOEKHBIX YUYEHBIX-(QU3UKOB B
pa3BUTHE HAayKH, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOIIEro MHpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHI

Hcnons3oBath TeopeTHueckue 3HAHUSA 1O (U3UKE B TIOBCETHEBHOW >KWU3HU IS
obecrieueHrss 0€30MacHOCTH MpH OOpameHuu ¢ MpUOOpaMH M TEXHUYECKHUMH
yCTpOMCTBaMH, JJii COXPaHEHHUs 3J0POBbS U COONIOJCHUS HOPM 3KOJOTHYECKOIO
MOBEJICHUS B OKPYKAIOLIEN Cpee

11.19

PaGorarh B rpynme ¢ BBINOJTHEHHUEM Pa3IHYHBIX COIUAIBHBIX POJICH, IIIAHHUPOBATH
paboTy TIpymmbl, pamUOHANIBHO pPACHpPENeNATh OOS3aHHOCTH U IUIAHUPOBATh
JESTeNIbHOCTh B HECTaH/IAPTHBIX CUTYaIUsX, aJIEKBATHO OLICHUBATh BKJIAJ KaXJI0TO U3
YYaCTHHKOB TPYIIIBI B PELICHUE pacCMaTpUBaeMOil MPoOIIeMbl
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon
pa3jiena

Kon
MPOBEPAEMOro
3JIEeMEeHTAa

1.1

IIpoBepsiemble 31eMEHTBHI COIePKAHUS

OU3UKA 1 METOJIbl HAYUHOI'O [TO3HAHUW A
®uszuka — Hayka o npupoje. Hayunbie MeTObI MO3HAHUSL OKPY>KAIOILIETO
Mupa. Poib sKkcnepuMeHTa M TEOPUU B MPOLIECCE MO3HAHUS MPUPOIBL.
DKCrepuMeHT B pU3UKe

1.2

MogenupoBanue Gpu3nuecKux sBJICHUN U nporeccoB. HayuHsle runoressl.
dusnueckue 3aKOHBI U TEOpUHU. [ paHUIBI MPUMEHUMOCTH (U3UIECKUX
3akoHOB. Ilpunmun coorBerctBus. Ponp u  mecro  Qu3uku B
(GhOopMHUPOBAaHUN COBPEMEHHON HAYYHOH KapTHHBI MHpPA, B MPAKTHYECKOU
JESTEIIbHOCTH JIIOJEH

MEXAHHWKA

2.1

KMHEMATHKA

2.1.1

Mexanunueckoe nBHKeHHE. OTHOCUTETFHOCTh MEXAaHUYECKOTO JIBUXKEHUSI.
Cucrema orcuéra. Tpaekropust

[Iepemernienue, CKOpoCTh (CpenmHsisi CKOPOCTh, MTHOBEHHAs] CKOPOCTH) W
YCKOPCHHE MaTepHaHBHOﬁ TOYKH, HX TMPOCKIUK Ha OCH CHCTCMbIL
koopauHaT. Cll0’keHHE IEPEMEIIEHUN U CII0KEHNE CKOPOCTEN

PaBHOMEpHOE M pPaBHOYCKOpEHHOE MpSIMOJIMHEHHOe nBWxkeHue. I papuxu
3aBUCHUMOCTH KOODPJMHAT, CKOPOCTH, YCKOpPEHUS, NMyTH U TMepeMeIICHUs
MaTEpHUaJIbHOU TOUKH OT BpEMEHU

CBoboaHoe nazieHne. Y cKkopeHrne cBOOOTHOTO MaIeHus

KpuBonuneliHoe nBHkeHHE. PaBHOMepHOE JBUKEHUE MaTepUaIbHON
TOYKH IO OKPYKHOCTH. YTJOBas CKOPOCTh, JUHEWHAsE CKOpoCTh. lepnon
1 yactota. LleHTpocTpeMuTenbHoe yCKOpeHue

2.1.7

Texnuueckue yCTpOﬁCTBaI CIIMAOMCTP, ABUKCHUC CHAPAAO0B, LCIIHBIC H
PEMCHHBIC MIEpCaAaAIn

[IpakTuueckne  pabOTBHI. Nsmepenne MTHOBEHHOMN CKOpOCTH.
HccnenoBanue COOTHOIICHUS MEXAY IYyTAMH, NPONUICHHBIMU TEJIOM 3a
IIOCJIEI0BATEIIbHBIE PABHBIE IPOMEKYTKH BPEMEHU ITPH PABHOYCKOPEHHOM
JBWKEHUH C Ha4aJbHOM CKOPOCTBIO, paBHOM HYIO. M3ydeHue NBUKEHUS
miapuka B BSI3KOW KHJAKOCTH. M3yueHue NBHXKEHUS Tella, OpOIIEHHOTrOo
TOPU30HTAIILHO

22

2.2.1

JMHAMUKA

[Ipuanmn  otHocurensHOCTH ['aymmnes. Ilepselii  3akoH  HproToHA.
HNuepuuanbHble CUCTEMBI OTCUETA

222

Macca tena. Cuia. [IpuHIun cynepno3unmu cui

223

Bropoii 3akoH HploTOHa M1 MaTepHalbHOM TOYKHM B HMHEPLUAIBHON
cucteme otcuéra (MCO). Tperuii 3akoH HproToHa 11si MaTepHAIBHBIX
TOUEK

224

3akoH BcemMupHoro taroreHus. Cuna Tskectd. llepBasg kocmuueckas
ckopocTh. Bec Tena

225

Cuia ynpyroctu. 3akoH ['yka
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Cuna tpenus. Cyxoe Tpenue. Cuiia TpEHUSI CKOJIbKEHUS U CUJIa TPEHUS

2.2.6 nokos. Koapdumment tpenus. Cuina conpoTUBICHUS NP ABIKEHUH TeJa
B KHUJIKOCTHU WJIU ra3e

2.2.77 [TocTymarenbHOE U BpaliaTeJIbHOE JBMKEHHE a0COIIOTHO TBEPOTO Telia

298 MoMeHT cuiibl OTHOCUTENBbHO ocu BpaimeHus. [lnedo cumbl. YcnoBus
paBHoBecust TBEpAoro Tena B UCO

229 TexHuueckue YCTpOMCTBA: TMOAIIUITHUKK, JBHKEHHE MCKYCCTBEHHBIX
CIyTHUKOB
[Ipaktuueckue paboThl. M3yueHuwe ABUKEHHsS Opycka IO HAKIOHHOM
IIJIOCKOCTH O/ ACHCTBUEM HECKOJIbKUX cuil. McciaenoBanue 3aBUCUMOCTH

2.2.10 CHWJI YIIPYTOCTH, BOSHUKAIOIMIKNX B APOPMHUPYEMOUN TIPYKUHE U PE3UHOBOM
oOpasiie, OoT BenmuuHB ux jAeopmarnmu. McciaenoBaHue —YyCIOBHMA
paBHOBecCHsI TBEPAOTO TeIa, UMEIOLIEr0 OCh BpallleHus

3AKOHbI COXPAHEHUA B MEXAHUKE

231 NMnynbsc MaTepuaibHOW TOYKH, CUCTEMBI MAaTEPHANIBHBIX TOYEK. MIMIysbe
CWJIBI M U3MEHEHHE UMITYJIbCA Tella

2.3.2 3akoH coxpaHeHus ummynbca B MCO. PeakTuBHOE qBUXKEHUE

2.3.3 PaboTa crtbr

234 Mo1HoOCTh CHITBI

235 Kunernueckasi sHeprusi MaTepuaabHO TOUKU. TeopemMa 0 KMHETUYECKOM
SHEPTUHU
[loTenuunanpHas SHEpPIrusl. [loTenunanbpHas SHEPrus yIpyro

23 2.3.6 neopMUPOBaHHONW TpPYKUHBL. [loTeHIManpHaAs »HEprus Tena BOIH3U

MOBEPXHOCTH 3eMIN
[loTeHumanpHple ¥ HEMOTEHIMalbHblE  CHIbl.  CBsi3b  pabOTHI

2.3.7 HETIOTEHIIUATIBHBIX CUJI C U3MEHECHHUEM MEXaHMYECKOW HYHEPTUM CHUCTEMBI
TeJ. 3aKOH COXPaHEHUsI MEXaHUYECKOW SHEPTUU

2.3.8 Yipyrue u Heynpyrue CTOJIKHOBEHUS

23.9 TeXHquCKI:Ie YCTpOMCTBA:  JBUXKEHUE PAKET, BOJOMET, Kormep,
MPY>KUHHBINA TTUCTOJIET
[IpakTuueckue paboTel. M3ydeHue CBSI3U CKOPOCTEH TEJ MPU HEYIMPYrom

2.3.10 ynape. UccienoBanue cBsizu pabOTHI CHIIBI ¢ U3BMEHEHHUEM MEXaHUYEeCKOM
SHEPTHH TeJla

3 MOJIEKVYJISIPHAA ®U3UKA U TEPMOJNHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKOU TEOPUH.

3.1.1 bpoynoBckoe  nmBmwxkenme. Hubddysms. Xapakrep  ABUKEHUS U
B3aMMOJICHCTBUS YaCTHI] BEIIECTBA

310 MO,E[CJ'II/I CTPOEHHUSI Ta30B, >XKUIKOCTEU I/IVTBép,Z[BIX Te1 U OOBsSCHEHUE
CBOMCTB BEIIIECTBA HA OCHOBE ATUX MOJIEICH

3.1 3.1.3 Macca monekyn. KonnuectBo BemectBa. [locrosanas ABoraapo

314 TenmoBoe paBHoBecue. Temmepatypa u €€ wusMmepenue. [llkama
temneparyp Llenbcus

315 Moaens WJCANBHOTO  rasa. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-
KMHETUYECKON TEOpUHU UACAIBHOTO raza

316 AOcomtoTHas TeMIeparypa Kak Mepa CpelHed KHHETHYECKOH SHEepruu

TEIUIOBOTO JABMKEHHMS yacTull rasa. [llkana temneparyp KenbBuna
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3.1.7

VYpasuenue Knanelipona — MenneneeBa. 3akoH JlanbToHa

I'a30BBIC 3aKOHBI. I/ISOHpOHCCCBI B HJACAJIbHOM TIa3€¢ C IIOCTOSHHBIM

3.1.8 KOJIMYECTBOM BEIIECTBA: U30TEpMa, H30X0pa, n3o0bapa
3.1.9 TexHuueckue ycTporucTBa: TepMOMETp, OapoOMeTp
[IpakTuyeckue padboTsl. Mi3Mepenue mMacchl BO3ayXa B KJIACCHOM KOMHATE.
3.1.10 HccnenoBanue  3aBUCHUMOCTH  MEXAY  IapaMeTpaMud  COCTOSIHUSA
pa3peKEeHHOT0 Tra3a
OCHOBbI TEPMOJMHAMUWKIA
391 TepmoauHaMuueckas cucrema. BnytpeHnHnss SHeprus
TEPMOAMHAMHYECKON CUCTEMBI U CIIOCOOBI €€ NU3MEHEHHS
329 KomnyectBo Temnorsl m paboTta. BHYTpeHHSS SHEprusi 0JHOATOMHOTO
UJI€aIbHOTO Ta3a
Buabl Temonepenauu: TEMIONPOBOAHOCTb, KOHBEKIUS, H3IyYCHUE.
323 TemnoémkocTs Tena. VYnenbHas TEIUIOEMKOCTh BemecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI IPU TEIJIoNepeaye
[lepBbiii  3akOH TepMoauHaMuku. [IpuMeHeHne mepBOro  3akoHa
39 324 TEPMOJIMHAMHKH K H3omponeccaM. ['padudeckas nHTepnperanus padboThl
rasa
TennoBble  MamuHbl.  [IpyHOUOBI  OEHCTBUS — TEIJIOBBIX — MAIIMH.
395 [IpeoOpa3oBanusi SHEPrUM B TEIUIOBBIX MamuHax. KoaddummeHt
none3noro aeiicteus (nanee — KITJ[) TeruoBoii mamuubl. [ukn Kapao u
ero KIIJI
326 Bropoii 3akon Tepmoaunamuku. HeoOpaTuMoCTh MPOIECCOB B MPHUPO/IE.
TemnsoBble ABUraTenu. DKOJOTHUECKUE TPOOJIEMbl TEMJIOIHEPTeTUKU
397 TexHu4eckue yCTpOWCTBA: JIBUTaTelh BHYTPEHHETO CropaHus, OBITOBOM
XOJIOIMJIBHUK, KOHJIUIIMOHED
3.2.8 [IpakTnyeckue paboTel. M3mepenue yienbHOM TemoéMKOCTH
ATPEI'ATHBIE COCTOSAHMA BEHIECBA. ®A30BBIE I[IEPEXO/IbI
[TapooOpazoBanue u KoHJeHcanus. lcmapeHue M KumeHue. Y jaenbHas
3.3.1 TEIIoTa TMapooOpa3oBaHUsA. 3aBUCHUMOCTb TEMIIEpaTypbl KHUIEHHS OT
JTABJICHUS
332 AOGcout0THAs M OTHOCHUTENbHAS BIAXHOCTh BO3yxa. HachlmeHHbIi map
333 Teépnoe Ttemo. Kpucrammuueckne u amopdHbie Tema. AHU30TPOMHS
33 CBOMCTB KpucTauioB. JKujakue kpuctauisl. COBpeMEHHbBIE MaTEpHAJIbI
’ 334 [InaBnenne wu KpuctajmM3auus. YJenbHas TeEIJIOTa  IUJIABJICHUS.
CyOmmmariust
3.35 VYpaBHeHHe TerI0Boro d6amaHca
TexHu4yeckue yCTpOWCTBA: TUTPOMETP M TMCUXPOMETP, KaJIOPUMETD,
3.3.6 TEXHOJOTMHM TMOJY4YEHHs] COBPEMEHHBIX MAaT€pUaloB, B TOM UHUCIIE
HaHOMAaTepHaJIOB, © HAHOTEXHOJIOTUU
3.3.7 [TpakTrueckue paboTel. U3MepeHne BIaKHOCTH BO3IyXa
4 OJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
411 Onextpuszauust Ten. OJeKTpuueckui 3apsa. [IBa Buaa 3IEKTPUUYECKHUX
4.1 3apsiZiIoB
4.1.2 [IpoBOHUKY, TUATIEKTPUKHU U TTOTYPOBOIHUKH
4.1.3 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTO 3apsia
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4.14 B3aumoneiictBue 3apsanos. 3akoH Kynona

415 Onexrpudeckoe nojue. Hanpspk€HHOCT amekTpuueckoro mnosst. [puHimn
cynepno3uuyy. JINHUKM HanpsKEHHOCTH AJIEKTPUYECKOTO OIS

416 PaGora cun onektpocratmueckoro mons. Ilorenmman.  PasHocTh
MIOTEHIMAJIOB

417 [IpoBOHUKM M JUAJIEKTPUKU B IIOCTOSSHHOM 3JIEKTPUYECKOM IIOJIE.
JlmsnexkTpudeckasi IpOHULIAEMOCTD

418 DNEeKTPOEMKOCTb. Konnencarop. DIIEKTPOEMKOCTh MIJIOCKOTO
KOH/IeHcaTopa. DHeprus 3apsukeHHOr0 KOHJeHcaTopa
TexHuueckue YCTpOMCTBA: JIEKTPOCKOII, JIEKTPOMETP,

4.1.9 JIEKTpOCTaTUYECKast 3alInTa, 3a3eMJIeHHe JIEKTPOIPUOOPOB,
KOH/JIEHCATOP, KCEPOKC, CTPYWHBIN ITPUHTED

4.1.10 [IpakTrueckue padoTsl. U3mMepenue 3meKTpoEMKOCTH KOHIEHCATOpa

IOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

401 VYcnoBus CylecTBOBaHMUS MOCTOSIHHOTO AJIEKTPUYECKOro Toka. MlcTouHuKH
toka. Cuia Toka. [IocTOsIHHBINA TOK

4.2.2 Hanpsxenue. 3akon Oma a1 yyacTka nenu

4.2.3 DJEeKTpUYECKOe CONPOTUBIEHUE. Y 1eTIbHOE CONPOTUBICHHUE BEILIECTBA

494 [locnenosarenbHOE, napajuiesibHOE, CMEIIaHHOE COEIUHEHHE
IIPOBOJIHUKOB

4.2.5 Pabora snekrpuyeckoro Toka. 3akoH J[xoyns — Jlenna

4.2.6 MOIIHOCTB 2JIEKTPUYECKOTO TOKA
anekTpoABIkymas cuna (nanee — /[C) n BHyTpeHHEe CONpPOTUBIICHUE

4.2.7 HMCTOYHUKA TOKa. 3akoH OMa JUIsi MOJIHOM (3aMKHYTOW) 3JEKTPHUUECKON
nenu. Koporkoe 3ambikanne

478 ONEeKTpOHHAas  MPOBOJUMOCTb  TBEPABIX  METAIJIOB.  3aBUCHUMOCTD
COIIPOTHUBIIEHUSI METAJIIIOB OT TeMIeparypbl. CBEpXIPOBOIUMOCTh

4.2 4.2.9 DnexTpuueckui Tk B BakyyMme. CBOICTBA 3JI€KTPOHHBIX TyYKOB

[MonynmpoBonnuku.  CoOcTBeHHass W IpUMECHas  MPOBOJUMOCTD

4.2.10 MoJIynpoBoIHUKOB. CBoiicTBa p-n  mnepexonaa. IlomynpoBogHUKOBBIE
pubopsI

4911 DNEKTPUUECKUH TOK B JIEKTPOIUTAX. IIEKTPOIUTUUYECKAS AUCCOLUALIMSL.
DneKkTponu3

4912 OnekTpryeckuil TOK B ra3zax. CaMOCTOSTENbHBIM U HECAMOCTOSATEIbHBIN
paspsa. Pasnnunble TUIBI CAaMOCTOSITENBHOTO pa3psaa. MonHus. 1lnazma
TexHnuyeckue ycTpoHCTBa: aMIIEPMETP, BOJBTMETP, PEOCTAT, UCTOUHUKH

4913 TOKa, DJIEKTpOHArpeBaTejbHble  MPUOOPHI,  BIIEKTPOOCBETUTEIILHbBIE
npuOOpHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH JAHOJ, TEPMUCTOPHI U
(hoTOPE3UCTOPHI, TOTYIPOBOJHUKOBBINA MO/, FalbBaHUKA
[IpakTuueckue padoTel. M3ydueHne cMeanHOro COeAMHEHNsI PE3UCTOPOB.

4.2.14 N3mepenne O/IC uCTOYHMKA TOKAa M €ro BHYTPEHHETO COINPOTUBIICHUS.
Hab6mronenue anexrponausa

11 KUIIACC
Kon Kon
pasnena | mpoBepsiemoro IIpoBepsiemble 3JIeMeHTBI COAEP/KAHUSA
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3JIEMCECHTA

4 OJIEKTPOJMHAMUKA
MATHUTHOE IIOJIE. DJIEKTPOMAT'HUTHA S MHY KA
4.3.1 ITocTossHHBIE MarauThl. B3anmoieiicTBHE ITOCTOSHHBIX MAarHUTOB
MaruutHoe  mose.  BekTtop — MarHuTHOM — wHAyKuuMu.  [Ipunmun
4.3.2 cynepno3uiuu. Jluaum MarHuTHOM MHAykuuu. KaptuHa —nuHMM
MarHUTHOM MHIYKIIMH TOJIS1 TOCTOSTHHBIX MAarHUTOB
MarauTtHoe 1oJie MPOBOJHUKA ¢ TOKOM. KapTWHa JTUHUN MOJS JUIMHHOTO
433 MPSIMOTO MPOBOJAHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJAHUKA, KATYIIKH C
TokoM. OnbIT Dpcrena. BzanmoaeiicTBrue NnpoBOJHUKOB C TOKOM
434 Cuna Amnepa, e€ MOy/b U HallpaBJIEHUE
435 Cuna Jlopenna, e€ Moaynb W HampaBjieHue. JIBukeHue 3apsiKeHHOU
YaCTHIIBI B OJJHOPOAHOM MarHuTHOM ToJie. PaboTa cuitbl JIopeHia
4.3.6 SIBneHune 3NeKTPOMarHUTHOM MHIAYKIUU
43 4.3.7 [ToTok BeKTOpa MarHUTHOM UHIYKLIUU
4.3.8 O/1C unnykumu. 3aKOH 3JIEKTPOMArHUTHOM MHAYKIuU Papanes
43.9 BuxpeBoe anexkrpuueckoe mone. IJIC UWHAYKIUHU B TPOBOJIHUKE,
JBHKYIIEMCS MIOCTYIMATEIbHO B OTHOPOAHOM MarHUTHOM I10JI€
4.3.10 IIpaBuio Jlenna
43.11 NunyktuBHOCTD. fBNenue camounaykuuu. 9J1C caMOMHAYKIIMU
4.3.12 OHeprust MarHUTHOT'O NOJISl KaTYIIKH ¢ TOKOM
4.3.13 OJEKTPOMAarHUTHOE I0JIE
43.14 TexHudeckne yCTPOWCTBA: TOCTOSIHHBIE MAarHUTHI, 3JIEKTPOMAarHUTHI,
AIIEKTPOABUTATENh, YCKOPUTEIH AIEMEHTAPHBIX YaCTULl, UHIYKIIMOHHAS TIeUb
[TpakTideckue paboThl. M3yuyeHre MarHUTHOTO MOJS KaTYIIKH C TOKOM.
4.3.15 HccnenoBanue AeMCTBHS IMOCTOSHHOTO MarHuTa Ha PaMKy C TOKOM.
HccnenoBanue siBIeHUs 31€KTPOMarHUTHOM MHIYKIIUU
5 KOJIEBAHI A 11 BOJIHBI
MEXAHUWYECKHE U DJIEKTPOMAI'HUTHBIE KOJIEBAHU A
511 Konebarenbnas cucrema. CBoOoanble Konebanus. [‘apMoHHuUeckue
o konebanus. [lepron, gactoTta, amrumntyaa u ¢gaza KojgedaHu
5.1.2 [IpyxvHHBII MagsTHUK. MaTemMaTH4eCKUN MassTHUK
513 YpaBHeHue rapMOHHUYECKHUX KOJICOAHHMH. KunemaTtuueckoe u
JMHAMHYSCKOE OIMCAaHHE KOJe0aTeILHOrO JBYKECHHUS
[IpeBpamienne dSHEpruM TpPH TApMOHMYECKUX KoyieOaHusx. CBs3b
5.14 aAMIUTMTY/BI KOJICOAHW UCXOAHON BEIIMYUHBI C aMITUTYJAaMH KoJjeOaHuin
51 €€ CKOPOCTHU U YCKOPEHHUS
' KonebGarenbupiii kKoHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KoJIeOaHUS B
5.1.5 U7ealbHOM KOJIe0aTeIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHHYeCKHUMHU
1 DJIEKTPOMArHUTHBIMU Kosebanmsimu. @opmyna Tomcona
5.1.6 3aK0H COXpaHEHUs YHEPTUU B UJICATLHOM KOJIe0AaTeTbHOM KOHTYpE
517 Breinyxnenaple MexaHuuyeckue KkosieOaHus. Pe3onanc. PesonaHcHas
o KpuBasi. BEIHYK/I€HHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMSI.
5.1.8 ITepemenHbIi ToK. CHHYCOUANIBHBIN IEPEMEHHBIN TOK.
519 MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE U JACHCTBYIOIIEE 3HAUCHUE

CHJIbI TOKA W HAITPAKCHUA
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Tpancdopmarop. [TpousBoscTBO, nepegada M noTpebaeHne
AIIEKTPUYECKOM DHEPTrUU. DKOJOTHMYECKHUE PUCKH TMPH IMPOU3BOJICTBE

>-1.10 AJIEKTpUUECKOM 3Heprun. KynapTypa HCMOIb30BaHUS SJIEKTPOIHEPTUU B
MMOBCEIHEBHOW KU3HU

5111 TexHuueckue ycTpoiicTBa: ceiicMorpad, 3JIeKTPUUYECKUN 3BOHOK, JTMHHUU
alIeKTponepeaay
[IpakTueckue paboThl. VMccnepoBaHue 3aBUCUMOCTH IEpPHOJA MaJbIX

5112 KoJIeOaHUH Tpy3a Ha HUTU OT JUTMHBI HUTU U MAacchl Ipy3a. I/ICCHCIIOJSB.HI/IG
MEPEeMEHHOT0 TOKa B IENU U3 T[OCJIEN0BATebHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTopa
MEXAHUYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHbBI

591 Mexannueckue BOJIHBI, yciaoBHsl pacnpoctpaneHus. llepuoa. Ckopocthb
pacripocTpaHeHHs U JUTHHA BOJIHBI. [lonepeunblie v MpoJ0IbHbIE BOJIHbI

5.2.2 WuTepdepenims u qudpakius MEXaHHISCKUX BOTH

5.2.3 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa
DJIEKTPOMAarHUTHBIE BOJHBL. YCIOBUS U3JIYYCHHUS SJICKTPOMArHUTHBIX

524 BOJIH. B3aumHas opuenTtanus BekTopoB E, B u v B 3jieKTpoMarHuTHOM
BOJIHE B BaKyyMe

59 CBoiicTBa  2JE€KTPOMAarHUTHBIX  BOJIH:  OTPaXEHHUE, IPEIOMIICHHE,

5.2.5 noJIsipu3anus, T pakius, uHTepdepeHIus. CkopocTh
AJIEKTPOMATrHUTHBIX BOJIH

596 [[Ixana >meKTpOMarHUTHBIX BOJIH. [IpuMeHeHne 2JIeKTPOMarHUTHRIX BOJIH
B TEXHHUKE U OBITY

597 [IpuHUUMIIBI paaroCBsI3U u TEJICBUJICHUS. Pannonokanusi.
ONEeKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKArOIIen Cpeibl
TexHu4eckne yCTpONCTBA: MY3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPa3BYKOBas

5.2.8 JIMarHOCTHKA B TEXHUKE U MEJMILIMHE, pajap, paauonpuEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neun

OIITUKA

531 [IpsimosMHEWHOE paclpoCTpaHEHHE CBETa B OAHOPOIHOM cpene. Jlyu
cBeTa

530 OtpakeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeta. [locTpoeHne u300pakeHnil B
TUIOCKOM 3€pKajie

533 ITpenomnenue cBeta. 3akOHbI MPETOMIICHHS CBeTa. AOCOIIOTHBIM MOKa3aTenb
MPETOMIICHUS

534 IToHOE BHYyTpeHHEe oTpaxkeHue. [IpeenbHbI yron MOJHOTO BHYTPEHHETO
OTpaKEHUS

53 53.5 Jucnepeus ceera. ClioxHbIi coctas 0enoro ceera. L{per

ColOuparomue u pacceWBaroniue JUH3BL. ToHKas suH3a. DOKycHOE

536 paccTosstHUE M ONTHYECcKas cwia TOHKOM JuH3bL. IloctpoeHue
M300paXeHU B COOMpAIONIMX M pacceMBalOMIMX JuH3ax. Dopmyna
TOHKOM JIMH3LL. Y BeIIMYEHHUE, JaBaeMOE JIUH30M

5.3.7 [Ipenenbl IPUMEHUMOCTH T€OMETPUUECKOM ONTUKHU
WuTepdepenmus crera. KorepeHTHbIE UCTOYHUKHU. Y CTIOBHSI HAOIIOICHUS

5.3.8 MaKCUMyMOB M MHHHMYMOB B HHTEpP(EpPEHIIMOHHON KapTHHE OT JBYX
cuH(pa3HBIX KOTE€PEHTHBIX HCTOYHUKOB

5.3.9 Hudpakmus cera. [(udpakinuoHHas pemérka. YcCIoBUE HAOIIOACHUS
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5.3.10

53.11

5.3.12

[VIABHBIX MaKCHUMYMOB IIpU MaJE€HUU MOHOXPOMAaTHYECKOIO CBeTa Ha
TU(PPAKIUOHHYIO PEIIETKY
ITonsipusanus ceera

TexHuueckue YCTpOWCTBA: OYKH, JIyna, (OTOAINMApaT, MPOCKLINOHHBINA
annapar, MHUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA, MU(PaKLHUOHHAS
peleéTKa, NOJISIPOUT

[Ipaktuyeckue  paboTel.  M3Mepenume  mokazaTenss  MPETOMIICHHUS.
UccnenoBanue cBOMCTB M300pakeHui B TMH3ax. HabmroneHue nucnepcuun
cBeTa

3JIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

rpaHI/IHBI IMPUMCHUMOCTHU KJIaCCUYECKON MEXaHHKH. HOCTYJ'IaTBI TCOpHUU

6.1 OTHOCUTEJIbHOCTH: MHBAPUAHTHOCTb MOJYJII CKOPOCTH CBETa B BaKyyMe,
MIPUHIUIT OTHOCUTEIILHOCTH DUHIITENHHA
6 6.2 OTHOCUTEIBHOCT,  OJAHOBPEMEHHOCTH.  3aMeJUICHHE  BpEMEHU U
COKpAILEHUE JITUHBI
6.3 OHeprus v UMIYyJIbC CBOOOIHOMN YaCTHIIbI
6.4 CBsi3p MacChl C DHEPTUEH M MMITYJIBCOM CBOOOJHOW YaCTHUIIBI. DHEPTHS
MOKOSI CBOOOTHOM YaCTHIIBI
7 KBAHTOBAA ®U3UKA
DJIEMEHTbBI KBAHTOBOU OIITUKU
711 ®otonsl. Dopmyna Ilnanka cBsizu sHeprum (HOTOHA C €ro YaCTOTOM.
o OHeprusi 1 UMITYJIbC GOTOHA
712 OtkpeiTe M uccinepoBanue ¢orodddexra. Ombitel A.I. Croserosa.
3akoHbl poTordderTa
7.1 713 VpaBHenue OitHimiTeiiHa 1181 ¢Qororddekra. «KpacHas rpaHuna
o doro3ddexra
7.1.4 Hasnenue ceera. OnbiTel I1.H. JIeOGeneBa
7.1.5 XUMHUUYECKOE JIEUCTBUE CBETA
716 Texnuueckue ycrpoicTBa: (oTOINIEMEHT, (OTONATUUK, COJHEUHAs
Oartapesi, CBETOAMO]
CTPOEHME ATOMA
791 Monens aroma Tomcona. OnbiThl Pe3epdopaa mo uccnenoBaHmio
cTpoeHus aroma. [InmanerapHas Mmojenb aroma
[Toctynatel bopa. U3nydenue u morjoiieHrue (OTOHOB NpU IMEPEXoje
7.2.2 aToMa C OJHOIO YPOBHS 3HEpPIMM Ha Jpyroi. Buasl cnexktpos. Cnekrp
YPOBHEW SHEPTUU aTOMa BOJAOPOAA
7.2 793 BonnoBeie cBoiictBa wactuu. Bomabsl ne bpoinsa.  KopnyckysnspHo-
o BOJIHOBOH Jtyanu3M. Jludpakius 3JeKTPOHOB Ha KpUCTAJIaX
794 CnoHTaHHOE€ ¥ BBIHYKJIEHHOE M3Iy4eHHE. YCTPONCTBO W IPHUHLHUII
o paboThl 1azepa
795 TGXHI/I‘-IGCIfI/Ie YCTPOMCTBA: CHEKTPAJIbHBIM aHAINU3 (CHEKTPOCKOIN), JIas3ep,
KBaHTOBBII KOMITBIOTEP
7.2.6 [TpakTrueckue pabotsl. HabmoaeHne TMHEHYaToOro CreKkTpa
ATOMHOE APO
7.3 7.3.1 MeToapl HaOMIOACHUS U PETUCTPAIIUH JIEMEHTAPHBIX YaCTHUIT
7.3.2 OtkpeiTHe panuoakTuBHOCTH. OmbITel Pesepdopna mo ompeneiaeHuro
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COCTaBa paJMOaKTUBHOTO u3mydeHus. CBoiicTBa anbda-, Oera-, ramMma-
H3JIYYCHHUH. Biusuue PaaAOAKTUBHOCTHU HA JXUBBIC OPraHU3MbI

OTkpeITHE IPOTOHA U HeliTpoHa. Hyknonnas moens spa ['eitzenbepra —

7.3.3
NBanenko. 3apsan sapa. MaccoBoe uncio sjapa. M3o0Tomsl
734 Anbda-pacniaz. DJIEKTPOHHBIM W TO3UTPOHHBIA Oera-pacmaa. ['amma-
u3iyyeHue. 3aKOH paJMOaKTUBHOIO pacnajia
7.3.5 DHeprus CBS3U HYKIIOHOB B siape. SnepHbie cuiibl. JlegekT Macchl sapa
7.3.6 Snepubie peakuuu. [lenenue u CUHTE3 AP
737 SAnepusiii peaktop. Tepmosinepusiii cunte3. IIpodaemMbl U MEpPCIIEKTUBEI
AJIEPHOM YHEPIETUKHU. DKOJOTUYECKUE ACTIEKTHI SIACPHOU SHEPreTUKU
738 3JI€M€HT3.PHBI€ gacTuubl. OTKpbITHE TO3UTpOHA. DyHIaMEHTaJIbHbIE
B3aMMOJEICTBUSA
739 TexHuueckue ycTpoHcTBa: JO3UMETpP, KaMmepa BuibcoHa, saepHbIN
peakTop, aToMHasi 6omba
73.10 [TpakTnueckue pabotbl. MccnenoBaHue TpPeKOB YacTHIl (IO TOTOBBIM
dboTorpadusam)
OJIEMEHTBI ACTPOOU3NKU
31 Bun 3Bé3aHoro ne6a. Co3Be3aus, sipkue 3BE3]IbI, IUIAHEThI, UX BUAUMOE
JIBUKECHHE
39 Conneunas cucrema. [Inmaners! 3emHOl rpynmnsl. [lnaHeTsl-ruranTsl U ux
CIYTHUKH, KapJIMKOBBIE Tu1aHeThl. Maible Tena CoJIHEYHON CUCTEMBbI
8.3 Comnie, hotocdepa u armochepa. CoiHeUHass aKTUBHOCTh
8.4 Uctounuk sneprun ConHua u 3BE311
3BE31bI, MX OCHOBHBIE XapaKTEPUCTHKH: Macca, CBETHMMOCTb, PaJuyc,
35 TEMIIEpPaTypa, WX B3aUMOCBA3b. JluarpamMma «CHEKTpajbHBIA Klacc —
CBETUMOCTb». 3BE3/1bI ITIABHOM 1OCIIEI0BATENbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTb» JUIsl 3BE3]] ITIaBHOM NOCIIEA0BATEIbHOCTH
3.6 Buyrpennee  crpoeHne  3BE€31.  COBpEeMEHHBIE  IIPEICTABIECHUS O
MIPOUCXOXKJEHNH U 3BoroLIMHU CoJHIIA U 3BE3/1. DTambl )KU3HU 3BE3]
Mneunsiii I[lyts — Hama [Nanaktuka. CnupanbHas cTpykTypa ["amakTuku,
8.7 pacrpenenenue 3BE31, raza U nbUid. [lonoxkenne u nBuxenune CosHIA B
["anaktuke. [Tnockas u chepudeckas noacucreMsl [ anakTuku
38 Tunel ramaktuk. PaguoranakTuku M kBaszapbl. UEpHble IBIpBI B sapax
raJlakTUK
Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa0O6ma. PazGeranue
8.9 rajnaktuk. Bospact u paguyc Bceenennoi, teopus boapmoro B3pbiBa.
Mopnenb «ropsiueit Beenennoit». PenukroBoe nsinydenue
810 Macmrabnas cTpykrypa Bcenennoit. Meraranaktuka. Hepeménnbie

Hp06JICMBI ACTPOHOMHHU
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MMPOIIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

1. ®usuka. 10 xmacc : 6a30BbIN U YTIyOJeHHBIN YpoBHU : yueOHuK / A. B. I'paués, B. A. Iloroxes, A. M.
Canenxuit, I1. FO. Bokos. - 8-¢ u3zn., crep. - Mocksa : IIpocsenienue, 2022. - 463, [1] c. : wi., 0B. Ui.,
TalI.

2. ®usuka. 11 kmacc : 6a30BbIi U yrayonéHHbIi ypoBHH : yueOHUK / A. B. I'paués, B. A. [loroxes, A. M.
Canenxuit, I1. FO. bokos. - 9-e u3z., crep. - Mocksa : IIpocsemenue, 2022 (MockBa). - 462, [1] c. :
HIIL., TaOJI.

— JlononauTeNbHAS Y4eOHO-METOAMYECKAs JTUTEepaTypa:

1. ®u3uka. Onruka. KBanTtoBas ¢usuka. 11 kmace : Onrtuka. KBantoBas ¢gusuka. 11 xiace : yueOHUK :

yray6néunbiit ypoBenb / I'. 1. Mskumes, A. 3. CunsikoB. - 12-e usn., crep. - Mocksa : [IpocBemenue,

2024. - 478, [1] c. : un.

2. ®usuka. MonekynspHas ¢usnka. Tepmoaunamuka. 10 kmacc : Monekymspraas ¢usuka. Tepmonunamuka. 10

KJIacc : y4eOHWK : yrimyOmeHHBId ypoBeHb / I. Sl Mskumes, A. 3. CunakoB. - 12-e m3n., ctep. - Mocksa :

[Ipoceemenue, 2024. - 350, [1] c. : u.

3. ®usuka. 10-11 xiaccsl : 3aga4auk : yaebHoe mocodue : 12+ / A. I1. PermkeBuu. - 27-e u3a., crep. -

Mockaa : IIpocBemenue, 2023. - 188 c. : un., Tadm.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. benonuneukuit C. H. OnuMnuaaneie 3amaun no (Qu3MKe I YJalluxcsl JAECAThIX KJIaccoB : yueO.
nocobue / C. H. benonuneuxuit. — M. : Usn-8o MI'TY um. H. D. baymana, 2013. — 46, [2] ¢ ; un.

2. Meronuka npenoaaBanust ¢usuku [Tekcr] : yueOHoe mocobue mo kypcy "MeToauka npenogaBaHus
¢usuxu" / A. T'. Ilerpymun ; M-Bo obOpazoBanus u Hayku P®, DexnepanbHOoe roc. OOKETHOE
o0pa3oBaTeNnbHOE YUpexJIeHHe BbIcHI. mpod. oOpazoBanus "Ham. uccnex. sinepssit yu-t "MUDU",
OOHMHCKMIT MH-T aTOMHOW 3Hepretuku, dak. ecrecTBEHHBIX Hayk. - OOHuHCcK : MATO HUAY
MUDU, 2010. - 83, [1] c. : u.

3. Ilpuxa3 Munnpocsemennst Poccun ot 05 HosiOpst 2024 1. Ne 769 «O06 yTBepxkaeHuu ¢GeaepaabHOTro
nepevyHs y4eOHUKOB, JOMYIICHHBIX K MCIOJIB30BAHUIO TIPU PEATU3aIli UMEIOIIUX TOCYAapCTBEHHYIO
aKKpeIuTalMIi0 00pa3oBaTeIbHBIX MPOrpaMM HAuyaJbHOTO OOIEro, OCHOBHOI'O OOIIEro, CpeaHEro
o0miero o0pa3oBaHMs OPraHMU3ALMSAMH, OCYILECTBIISIOUIMMH OOPa30BaTENbHYIO JAESTENbHOCTb, U
YCTAQHOBJICHUM MPEIEILHOTO CPOKa MCIOJIb30BAHUS HCKIIOUEHHBIX YYEOHHMKOB M Pa3pabOTaHHBIX B
KOMIUIEKTE C HUMH Y4€OHBIX TOCOOUII.

4. CucrtemMa OIIEHKH JOCTH)KCHWH TUTAHUPYEMBIX TPEIMETHBIX pe3yJbTaTOB OCBOCHHUS Y4eOHOTO
npeamera «Pusuka» : Meroaudeckue pexomenmanuu / M. FO. Jlemumosa, A. 1O. Ilentun. — M. :
OI'BHY «Muctutyr crpareruu pasBuTus oOpaszoBanusi», 2023. — 99 c.. wmi. — URL:
https://edsoo.ru/wp-content/uploads/2023/12/mp_oczenka_fizika.pdf

5. denepanibHBINA TOCYAAPCTBEHHBIM 00pa30BaTeNbHBIA CTAaHAAPT OCHOBHOTO 00IIero oopa3zoBaHus (yTB.
npukazoM MunnpocemnieHust Poccun ot 31 mast 2021 1. Ne 287) (manee — ®I'OC O0O0).

6. denepanbHBI TOCYyIapCTBEHHBIH 00pa30BaTeNbHbIN CTaHIAPT cpenHero olIiero oopazoBaHus (YTB.
npukazoM Munobpraayku Poccun ot 17 mast 2012 r. Ne 413 (nanee — @I'OC COO).

7. ®enepanbhblii 3ak0H 0T 29 nekadps 2012 1. Ne 273-D3 «O6 obpazoanuu B Poccuiickoit denepanum.
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET

1. [Tnatdopma «Chdepymy». https://web.vk.me/

2. [Inardpopma «Sxmace», kype nekuuit o reorpaduu. https://www.yaklass.ru/
3. Poccuiickas anekTpoHHas mikoja https://resh.edu.ru/subject/29/9/

4. Onnaita-mkona. ®@oxcdopa. https://foxford.ru/catalog/product packs

5. Nuatepuer-ypok. JlomamHss mkoia. https://interneturok.ru/

6. [Tnardpopma «Penry OI'D/ET'D». https://ege.sdamgia.ru/
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