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HHOACHUTEJBbHAA 3AIIUCKA

[Iporpamma mo ¢usuke 6a30BOTO ypOBHS Ha YPOBHE CpefHero obiiero oopazoBanusi pazpaborana Ha
OCHOBE TOJIOKEHHH M TpeOOBaHWU K pe3ylbTaraM OCBOCHHUS OCHOBHOHW 00pa30BaTENIbHOW MPOTPAMMBL,
npeacraBieHHbix B ®I'OC COO, a Takxke ¢ yu€toMm ¢eaepanbHOl paboueill mporpaMMbl BOCIUTAHUS H
KOHIEMNIUH TpenofaBaHus yueOHoro npeamera «dOusuka» B o0pa3zoBaTeNnbHbIX opranuzanuax Poccuiickoii
denepanyy, pearn3yonrX OCHOBHbIE 00pa30BaTEIbHBIC TPOTPAMMBI.

Coneprkanue mporpammsl 1o (PU3KMKE HANPaBICHO Ha (pOpMUPOBaHHE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa obyyaromuxcsi 10—11 xnaccoB mpu o0ydeHun ux ¢Gu3uke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
NesATeIbHOCTHOrO moaxona. Ilporpamma mo ¢usuke coorBercTByer TpeboBanusiM PI'OC COO «k
IUIAHUPYEMBIM JINYHOCTHBIM, MPEIMETHBIM W METalpeIMETHBIM pe3ylbTaTaM OOydeHHUs, a TakKxKe
YUUTBHIBAET HEOOXOIMMOCTh peajH3allid MEXIPEAMETHBIX CBs3el (U3MKH C €CTECTBEHHO-HAyYHBIMHU
y4eOHBIMU TpeaAMeTaMu. B Hell onpenenstoTcs OCHOBHBIE IIeNM M3y4eHUsS (PU3UMKKM HA YPOBHE CPEIHETO
o01miero o0pa3oBaHus, IUIAHUPYEMBbIE PE3YJIbTaThl OCBOCHUSI Kypca PU3UKU: TUYHOCTHBIE, METAIIPEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

e [IaHUpPyEMbIe pe3yibTaThl OCBOCHMSI Kypca (u3uMku Ha 0a30BOM YpOBHE, B TOM YHCIE

IIpeIMETHBIE PE3YJIbTAThI IO roJlaM O0yUEHUs;

e cozaepxkaHue yueOHoro npeamera «Dusnkay mo rojgaM o0ydeHusl.

®du3nKa Kak HayKa 0 HanOoJee O0IIMX 3aKOHAX MPUPOIBI, BBICTYIIAsl B KA4eCTBE y4eOHOTO IpeaMera
B IIIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUU 00 okpyxaromeMm mupe. LkompHBIN Kypc
(bU3UKN — CUCTEeMOOOPa3yIOMIH ISl €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEAMETOB, MOCKOIbKY (pU3MUecKue
3aKOHBI JIS)KAaT B OCHOBE TPOIIECCOB U SIBIICHUH, N3y4aeMbIX XUMHUEH, Onosoruel, pusmdeckoit reorpadueii
u actpoHoMueil. Mcmonp30Banue W akTHBHOE NMPUMEHEHHE (QU3NYECKUX 3HAHWUN ONpEIEIseT XapakTep H
pa3BUTHE pa3HOOOpa3HBIX TEXHOJOIMH B cepe PHEPreTHKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, MOJIy4eHUs
HOBBIX MaTE€pHAJIOB C 3aJaHHBIMU CBOMCTBaMU W ApYyrux. M3yueHue (Qpu3MKu BHOCHUT OCHOBHOW BKJIAJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00yJaromuxcs, B pOpMUpPOBaHNE YMEHUN TPUMEHATD
Hay4YHBI METO/1 MO3HAHUS NP BHIMOJIHEHUN UMU YUEOHBIX UCCIIEJOBaHUM.

B ocHoBy kypca (u3uku Uis ypoBHs CpeiHero o0Iero oOpa3oBaHUs MOJOXKEH PsJl UAeH, KOTopble
MO>HO pacCMaTpUBaTh KaK MPUHIUIIBI €70 OCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEM KypcC SBJISETCS JIOTUUECKU 3aBEPILIEHHBIM, OH COACPKHUT
MaTepuai U3 BceX pa3AesioB GU3KKH, BKIIIOUAET KaK BOIPOCH KJIACCUYECKON, TAK U COBPEMEHHON (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HeW Marepuan Kypca (QU3HMKH OOBEIUHEH BOKPYT
¢busnueckux Teopuil. Benymmm B Kypce siBnsieTcs: GOpMUPOBAHKE MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSIX
MaTepUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. E€ peanu3zanus npeanoiaraeT UCIoib30BaHHE TYMaHUTAPHOTO TOTEHIHAIa
¢u3nueckoil HayKu, OCMBICIIEHHE CBSI3M pa3BUTUS (U3UKKM C pa3BUTHEM OOIIECTBa, a TakKke C
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuxnaonou nanpaenrennocmu. Kypc pusuku npeamnonaraer 3HakOMCTBO C HIMPOKHUM KPYroM
TEXHUYECKUX M TEXHOJOTHUYECKUX MPUIIOKEHUHN U3yUEeHHBIX TEOPUM U 3aKOHOB.

Hoes skonozuzayuu peanusyercs MOCPEIACTBOM BBEICHUS 3JEMEHTOB COJAEp)KaHUS, MOCBALIEHHBIX
HKOJIOTUYECKUM TpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBl C Pa3BUTHUEM TEXHUKU U TEXHOJIOTUH, a
TaKkxe 00CYKIEHHS MPOOIEM PallMOHATIEHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTUYECKOM O0€30IacCHOCTH.

Crep)KHEBBIMHU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpelHero oOmiero oOpa3oBaHUS SBISIOTCA
¢uznueckre Teopuu (GopMHpPOBAHUE MPECTABICHUI O CTPYKTYpe MOCTPOCHUST (PU3UUECKON TEOpHUHU, POIIH
(GyHIaMEHTANBHBIX 3aKOHOB M TMPHUHIMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPHUPOJAE, TpaHHIAX
MPUMEHUMOCTH TEOPUA, JJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U TPOIIECCOB).

CucreMHO-eSTEIbHOCTHBI TMOAXO0 B Kypce (HU3MKKU peanusyercss Mpekae BCero 3a CYeT
OpraHu3aIK SKCIEPUMEHTAIBHON JeATeNbHOCTH oOyuatommxcs. s 6a30Boro ypoBHs Kypca (U3HKH —



3TO MCIOJIb30BAaHUE CHCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M J1AOOPaTOpHBIX padoT,
KOTOpBIE B TporpamMme mo (u3uke OOBEIWHEHBI B OOIIMI CIHCOK YYEHHYECKHUX MPAKTHYECKUX padoT.
Brinenenne B yka3aHHOM IepeyHe J1abOpaTOpPHBIX paboT, MPOBOAMMBIX JUISI KOHTPOJII W OLIEHKH,
OCYIIECTBIISICTCS YYaCTHUKAMH 00pa30BaTEIbHOIO MpoIecca MCXOAS U3 OCOOCHHOCTEW IIAHUPOBAHHS H
ocHamleHus: kaOunera ¢usuku. I[lpu sToM oOecneunBaeTcs OBIAZeHHE OOYYAIOIIMMUCA YMEHUSIMU
MPOBOANTh KOCBEHHBIE H3MEPEHMsI, UCCIEIOBAHUS 3aBHUCUMOCTEH (PU3NYECKMX BEITUYMH MU TOCTAHOBKY
OTIBITOB 110 TIPOBEPKE MPEATOKEHHBIX THIIOTE3.

Bonbioe BHUMaHUE YIENSAETCS PEIICHUIO PAcCUYETHBIX M KAayeCTBEHHBIX 3aaad. [lpm stom s
pacuéTHBIX 33/1a4 MPUOPUTETOM SIBIISIOTCS 3a7aud C SBHO 33JaHHON (PU3NYECKON MOJIENbIO, TO3BOISIONINE
MPUMEHSTh W3Y4YCHHbIE 3aKOHBl M 3aKOHOMEPHOCTH KaK U3 OJIHOTO pasfena Kypca, TaK U HHTErpupys
3HAaHUS U3 Pa3HBIX pa3nesnoB. [ KadecTBEHHBIX 3a/1a4 MPUOPHUTETOM SBISIOTCS 33JaHUsl HA OObSICHEHHE
NpoTeKaHus (GU3NYECKUX SBICHUN M MPOIECCOB B OKPY’KAIOLICH KU3HU, TpeOyromue BpIOOpa PU3NIECKOit
MOJIEJIH JIJISl CUTYalliH MPAaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TtpeboBanusmu PI'OC COO Kk MaTepuanbHO-TEXHHUYECKOMY O00€CIeYeHHIO
y4eOHOro mporecca 0a30BbIi YypOBEHb Kypca (DH3UKKM Ha YpOBHE CpEIHEro oOmero oopa3oBaHus JOJKCH
M3y4YaThCsl B YCIOBUSAX NPEAMETHOrOo KaObuHeTa ()M3WKH WM B YCJIOBHUSAX WHTETPUPOBAHHOTO KaOWHETa
MPEeIMETOB €CTECTBEHHO-HAYYHOTO IHKIa. B kabuneTre Gu3HUKM JOHKHO OBITH HEOOXOAUMOE J1a00paTOPHOE
o0opyI0BaHueE Ui BBIMOJIHEHUS YKa3aHHBIX B MIporpaMMme mo (Gu3MKe yUeHUYECKHX MPaKTUYECKUX paboT u
JIEMOHCTPAIIMOHHOE 000pPY/I0BaHHE.

JleMoHCTpalmoHHOE 000pyI0BaHHE (HOPMUPYETCS B COOTBETCTBMU C MPHHIUIIOM MHHHUMAIIbHOW
JIOCTaTOYHOCTU U OO0ECreunBaeT MOCTAHOBKY IIEPEUMCICHHBIX B MporpaMMe MO (U3HKE KIIOUEBBIX
JIEMOHCTpPALIMIA 111 UCCIIEIOBAHMS U3YYaeMbIX SIBJICHUN U MPOILIECCOB, IMIUPUUYECKUX U (yHIaMEHTAIbHBIX
3aKOHOB, X TEXHUYECKUX MPUMCHCHHUIM.

JIaGopatopHoe 00OpyAOBaHHE ISl YYCHHMYECKHX MpPAaKTHYeCKHX pabdor QopMmupyercs B BuUjae
TEMaTUYECKHX KOMIUJIEKTOB M OOecleuynBaeTcss B pacuéTe OJHOTO KOMIUIEKTa Ha JBYX OOYYaroIIUXCs.
Tematnueckue KOMIUIEKTHI JaOOPAaTOPHOTO OOOPYIOBaHUS JOJKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAHNN aHAIOTOBBIX W MHU(DPOBBIX MPHOOPOB, & TAKKE KOMITBIOTCPHBIX M3MEPUTEIBHBIX CHCTEM B
BU/JIE IUPPOBBIX J1a00paTOPU.

OCHOBHBIMU IIENIAMU U3Y4YEeHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIOTCS:

e (opmupoBaHuE HHTEpeca U CTPEMIJICHHA OOYYaIOIIMXCS K HAayYHOMY HW3YYSHHIO TNPHUPOIBI,

pa3BUTHE UX UHTEIEKTYyalIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

® pa3BUTHE NPEJCTABICHUNA O HAYYHOM METOJIe TMO3HAHUS U (OPMHUPOBAHUE HCCIEAOBATEIHCKOTO
OTHONICHHUS K OKPY KAIOIIUM SIBICHUSM;

e (opMHUpPOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa M3yUeHHsI OCHOB CTPOCHUSI MaTepUH U
(GbyHIaMEHTaIbHBIX 3aKOHOB (DU3HKH;

e (opmupoBaHUEe YMEHUIN OOBSICHATH SBICHUS C UCIIOJIb30BaHUEM (DM3MUYECKUX 3HAHUHA W HAYYHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHHE TPEACTABICHUH O poNr (PHU3UKH Ui Pa3BUTHs APYTUX €CTECTBEHHBIX HAayK,
TEXHUKHU W TEXHOJIOTHH.

JIoCTIKEHHE ATHX IeNiell 00ecreunBaeTcs pelieHueM CIeAYIOINX 3a/1a4 B IPoIiecce H3yUeHUs Kypca

(bU3MKHN HAa ypOBHE CPEHEro 00111ero 00pa3oBaHus:

e 1puoOOpeTeHHe CHUCTEMbl 3HAHMM 00 OOHMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOUYAsl MEXAHHUKY, MOJIEKYJISIPHYIO (DU3HKY, SIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U DJIEMEHTHI
acTpo(hU3HKH;

e (opmupoBaHWE YMEHHH NPHMEHATH TEOPCTHUYCCKUE 3HAHWS IS OOBSICHCHHS (U3HUECKUX
SIBIICHUY B TIPUPOJIE U JIJIS IIPUHSATHUS IPAKTUUECKUX PEIICHUN B TTIOBCEIHEBHOM JKU3HH;



® OCBOCHHE CIIOCOOOB pEIICHUs Pa3IMYHBbIX 33Jla4 C SBHO 3aJaHHOW (hU3MUecKoil MOJenblo, 3a/1a4,
MO/Ipa3yMeBalOIINX CaMOCTOSITENIbHOE cO37aHue (DU3MUYECKON MOJeNd, aJleKBaTHON YCIOBUSM
3a/1a4u;
e [moHUMaHWEC (U3MYECKUX OCHOB U TIPUHIUIIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB W
TEXHOJIOTUYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPELy;
® OBJAJCHHWE METOJAMU CAMOCTOSITEIIBHOTO IUIAHWPOBAHUS W TPOBEACHHUS  (U3HUECKUX
SKCIIEPUMEHTOB, aHalM3a W HWHTeprnpeTanuu HHGOpMAIUU, OIpPEAeTIeHUs JOCTOBEPHOCTH
MOJIyYEHHOTO Pe3yJIbTaTa;
® CO3/IaHME YCIOBHM i1 Pa3BUTHUS YMEHUH NPOEKTHO-HUCCIIECIOBATENBCKOW, TBOPYECKOMU
JeSTEIILHOCTH.
Ha u3ydenue ¢usuku (6a30BbIi YPOBEHB) Ha YpOBHE CpeiHero obmero oopasoBanus oTBoauTcs 136
yacoB: B 10 kiacce — 68 yacoB (2 daca B Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEZIEIO).
[IpennaraemMsiii B mporpamMmMe o (pu3nke nepedeHb Ja00PATOPHBIX U MPAKTHUECKUX PAOOT SBISETCS
PEKOMEH/IOBAaHHBIM, YYWTENb JIEacT BBHIOOP IMPOBEACHHUS JTAaOOPATOPHBIX PabOT M OIBITOB C Y4ETOM
WHIUBUAYATbHBIX OCOOEHHOCTEH 00yUYaroIXCS.



COJEPKAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3zuka u MeTOAbI HAYYHOI0 MO3HAHUS
®duznka — Hayka o npupoze. Hayuneie MeTo bl MO3HAHUS OKpY Karomero mupa. Ponp skcriepuMenTta u
TEOPUU B MIPOIECCE MO3HAHUS TPUPOJIBI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (GU3NYECKUX sBICHUN U mporieccoB. Hayunwie rumote3bl. Ou3nyueckue 3aKOHBI H
Teopuu. ['paHu1Ibl IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.

Ponas u mecto pusuku B HOpMUPOBAHMHM COBPEMEHHOM HAyYHOW KapTHHBI MHUpA, B MPAKTUUYECKON
JEeITeIbHOCTH JII0ACH.

Jlemoncmpayuu
AHanoroBblie ¥ TU(GPOBBIC U3MEPHUTEIIBHBIC TPHUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Paznea 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuyeckoe aBuxkeHUE. OTHOCUTENIBHOCTh MEXAaHMYECKOro JBWKeHUs. CucrtemMa oOTcuéra.
Tpaexropus.

[lepemenienue, ckopocTh (CpeaHssi CKOPOCTb, MTHOBEHHAs] CKOPOCTb) U YCKOPEHHE MaTepHaIbHOU
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoopaAuHaT. Cll0’KeHHE IEPEMELIEHUH U CII0KEHHE CKOPOCTEH.

PaBHOMepHOE U paBHOYCKOpEHHOE MPAMOJMHEWHOE IBUKEHHE. ['pa@uKku 3aBUCUMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHUS, IIyTU U MEPEMEIICHUS MaTEPUAIbHON TOUKU OT BPEMEHH.

CBobOogHOE mazieHne. Y cCKopeHrne CBOOOHOTO TaICHUS.

KpuBonunerinoe nBuxeHue. [[BH>KEHHME MATEpHAIbHON TOYKM IO OKPY>KHOCTHM C IMOCTOSSHHOW 10
MOJIyJIIO CKOpPOCTBbIO. YTJIOBas CKOpOCTb, JIMHEHHas ckopocTh. Ilepumon M dyactora oOparieHus.
[leHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

TexHn4eckue yCcTporucTBa U MPAKTUYECKOE IPUMEHEHUE: CITUIOMETP, IBHKEHHUE CHAPSIOB, LIETTHbIE U
PEMEHHBIE TIEpeaadH.

Jlemoncmpayuu

Monens cucTeMbl OTCUETA, MIUTFOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

[Ipeobpa3oBanue ABMKEHHUM C UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenune Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmtonenue nBuxeHus Tena, OpomeHHOro MO YII0OM K TOPU30HTY U TOPU30HTAIIBHO.

W3mepeHue yckopeHust CBOOOIHOTO MaeHuUs.

Hamnpasnenue ckopocTH Npu JBUKEHUU 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomol

N3yueHne HepaBHOMEPHOI'O IBUXKEHUS C LEJIbIO ONPEAEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY MyTSIMH, NIPONICHHBIMU TEJIOM 3a IIOCIEAO0BATEIbHBIE PAaBHBIE
MIPOMEXKYTKH BPEMEHH IPU PAaBHOYCKOPEHHOM JIBUKEHHH C HAYAJIIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne nBUKEHN IApUKa B BI3KOW KUJKOCTH.

W3ydenune qBMKEHUS Tela, OpPOIICHHOTO TOPU30HTANIBHO.

Tema 2. lunamuxa

[Ipunnnn otHOcuTenbHOCTH ['anmunes. [lepssiii 3akoH HeroToHa. MHEepumanbHbele CHCTEMBI OTCUETA.

Macca Tena. Cuina. [lpunuun cynepno3unuu cui. Bropoit 3akoH HeroToHa 1711 MaTepraibHON TOUYKH.
Tperuii 3akoH HproTOHA 1711 MaTe€pUanbHbIX TOUYEK.

3akoH BceMupHoOro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.



Tpenne. Bunbl Tpenus (mokosi, CKonbxeHus, kaueHnus). Cuia tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIb>KEHUSI U cuiia TpeHus nmokos. Koadumuent tpenus. Cuna cCONpoTHUBICHUS NpU BUKEHUU Tela B
KUJKOCTH WIH raze.

[TocTynartenbHOE U BpaIIaTeIbHOE IBMKEHUE a0COIIOTHO TBEPIOTO TEa.

MoOMEHT cuiIbl OTHOCUTENBHO OCH BpaiieHus. [1nedo cumbl. Y ciaoBus paBHOBecUs TBEPAOrO Tea.

TexHnueckue ycTpoicTBa M MPAKTHYECKOE MPUMEHEHUE: MOALINITHUKY, JIBU)KEHHE HMCKYCCTBEHHBIX
CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLIUH.

CpaBHeHME MacC B3aUMOJIEHCTBYIOIIUX TE.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBHCUMOCTH CHJIBI YIPYTOCTH OT Ae(popMariuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIbEME U MAJCHUH.

CpaBHeHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

VYcnoBust paBHOBecusi TBEpAOro Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenue nuxeHus Opycka 1o HaKJIOHHOW MJI0CKOCTH.

HccnenoBanue 3aBHCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIUX B MPYKUHE U PE3HHOBOM 00pasiie, OT ux
nedopmarium.

HccnenoBanue ycnoBuii paBHOBECHS TBEPJOTO TEJA, UMEIOIIETO OCh BPALLCHHUS.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmmynsc MatepuanbHOM TOUKH (TENa), CUCTEMbl MaTepUAIbHBIX TOYEK. IMIYJIbC CHIIBI U U3MEHEHHUE
HMITyJIbCa TeNa. 3aKOH COXpaHEHUsl UMITyJIbca. PeakTHBHOE IBUIKEHHUE.

PaGota cunbl. MOIIHOCTH CHITBI.

Kunernueckas sHeprust MarepuaabHOM Touk. Teopema 00 U3MEHEHNN KHHETUYECKOM SHEPTUH.

[Morennmaneuass »Heprusa. [loTeHnumanpHash dSHEprusi ynpyro AeOPMUPOBAHHON TMPYKUHBI.
[ToTenuuanpHas SHEpPrUs TeIa BOIU3U MOBEPXHOCTH 3EMITH.

[ToTeHnmanpHble W HEMOTEHIUATIbHBIE CUIIBL. CBSI3b paOOThl HEMOTEHUIUATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOM 3HEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

Yrpyrue u Heynpyrue CTOJTKHOBEHHS.

TexHnueckue yCTpONCTBA U MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KONEP, MPYKUHHBIM MUCTOJIET,
JBUKEHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs NMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHIIMATHLHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuenne abCoOMOTHO HEYNPYTOTo yapa ¢ MOMOIIBIO IBYX OJWHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanmne cBsi3u pabOThl CHIIBI C H3MEHEHHEM MEXaHHMYECKOW HHEPruu Tella Ha MpuMepe
paCTsKEHUS PE3UHOBOTO KIyTa.

Paszpnen 3. MoaekyasipHasi GU3HKa ¥ TEPMOAUHAMMKA
Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUYUECKOU Meopul
OCHOBHBIE TOJIOKEHHUS MOJIEKYJIAPHO-KMHETUYECKOH TEOpUM M HX OIBITHOE OOOCHOBaHHE.
bpoynoBckoe aBmxenue. Juddysus. Xapakrep IBMKEHUS W B3aUMOJICHCTBUS YaCTHUIl BemecTBa. Mopenn
CTPOEHHSI Ta30B, KUJIKOCTEH M TBEPIBIX TeA U OOBACHEHUE CBOICTB BelIECTBA HA OCHOBE ITHUX MOJEIEH.
Macca u pazmepsl Mosekys. KonnuectBo BeniectBa. [loctosiHHas ABoraapo.



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

Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHMHETUYECKOW TEOPUH HJEAIbHOTO
raza. AOCONIIOTHAsT TeMIlepaTypa Kak Mepa CpefHeld KWHETHMYECKOW HEPTUU TEIIOBOTO JIBUKECHUS YaCTHIL
raza. lllxana Temnepatyp KenbBuna. ['a3zoBble 3akoHbl. YpaBHeHue MeHnaeneeBa—Kianeiipona. 3akoH
Hanerona. M3omporecchl B HOeaIbHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe
MpeJICTaBICHHUE N30IIPOLIECCOB: U30TEPMa, U30X0pa, n3o00apa.

TexHuueckue ycTporcTBa U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, J0Ka3bIBAIOIIME TUCKPETHOE CTPOEHHUE BelecTBa, (oTorpaduu MOJEKYJl OpPraHuYecKUX
COETUHEHUH.

OmnbiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JIBUKEHHUS.

Mogens onbiTa LlTepHa.

OnbIThI, JOKA3bIBAIOIIKME CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOICHCTBHUS.

Monens, WUTIOCTpUpYIOLIas PUPOIY JaBJICHUS ra3a Ha CTEHKH COCy/a.

OnpIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS U1€aJIbHOTO ra3a, U30IpOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

Omnpenenenre Macchl BO3JlyXa B KJIACCHOM KOMHATe€ Ha OCHOBE HU3MEpPEHHH 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEll.

HccnenoBanue 3aBUCUMOCTH MEX]Ty TapaMETPaMU COCTOSIHUS pa3peKEHHOI'0 rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmonunamuyeckasi cucreMa. BHYTpeHHsISI SHEprUsi TEPMOJUHAMHYECKONH CHCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonndecTBo TemnoTsl U padora. BHyTpeHHss HEprusi 0JJHOATOMHOI'O UI€albHOro ra3a. Busel
TEIUIONEepeiau: TEIUIONPOBOJHOCTb, KOHBEKLUS, HW3JydeHUE. YjelnpHas TEIUIOEMKOCTh BEIIECTBaA.
KonnuecTBo TEMI0ThI IpH TEIIoNepeaaye.

ITonarue 06 amuabatHOM mpouecce. [lepBblil 3akoH TepMonuHamMHKH. [IpuMeHeHHe epBoro 3aKoHa
TEPMOJUHAMUKU K n3onpoueccam. I'paduueckas nHTepnperanus padboTsl rasa.

BTtopoii 3akoH TepmoannamMuki. HeoOpaTuMOCTh TPOIIECCOB B MPUPO/IE.

TennoBbie MammHbl. [IpuHIMIE TeficTBUS TeruIOBBIX MalMH. [IpeoOpa3zoBaHus SHEPTHH B TEIIIOBBIX
mamuHax. Koag¢unuent nonesnoro neifictBus temnoBoil Mammuubl. [ukn KapHo m ero kosduuueHt
MI0JIE3HOTO AEUCTBUSL. DKOJOTUYECKHE MPOOIEMBbI TEMIOOHEPIETUKH.

TexHuyeckue yCTpOHCTBA M TNPAKTUYECKOE IPUMEHEHHWE: JBHUraTeslb BHYTPEHHErO CrOpaHWs,
OBITOBOM XOJOAUIBHUK, KOHIAUIIUOHED.

Jlemoncmpayuu

W3meHeHre BHYTpEHHEM SHEpruM Teia IMPHU COBEPIIEHUH PAOOTHI: BBUIET MPOOKU M3 OyTHUIKU IMOA
JeMCTBHEM CXKATOr0 BO3/lyXa, HarpeBaHue 3¢upa B JaTYHHOH TpyOKe MyTEM TpeHHsl (BUICOIEMOHCTPALIHS).

V3MeHeHne BHYTpEHHEH SHEpruH (TeMIIepaTyphl) Teja pU Terionepeaaye.

OmnbIT M0 aguabaTHOMY PACHIMPEHUIO BO3/yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoii TypOHHBI, IBUTaTeNsi BHYyTPEHHETO CrOpaHusl, peaKTUBHOIO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomol

N3mepenne yaenbHOM TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmosanun eeujecmea. DPazoevie nepexoowvt

[TapooOpazoBanue u KoHAeHcanus. Mcmapenne u kurneHue. AOCONMIOTHAS W OTHOCHUTEIbHAsS
BJIQXKHOCTh BO3yxa. HachlleHHslit nap. Y aenbHas Tersaora napoodpazoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI
KHUIIEHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucramnmueckue u amopdHbie Terna. AHM30TPONHs CBOWCTB KpucTayuioB. JKunkue
kpuctaisl. CoBpeMeHHble MaTepuanbl. [lnaBieHue W KpucTaudzanus. YAeiabHas TEyoTa IUIaBJICHHUS.
CyO6numarusi.

YpaBHeHHE TEIJIOBOTO OajlaHca.



TexHudyeckue ycTpoWcTBa M NMPAKTHYECKOE IMPHUMEHEHUE. TUTPOMETP U IICUXPOMETP, KATIOPUMETD,
TEXHOJIOTUH IOITY4YCHHS] COBPEMEHHBIX MaTEPHUAJIOB, B TOM YMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX [1aPOB.

Kunenne npy NOHM>KEHHOM JIaBICHUM.

CriocoObl U3MepeHUs BIaXKHOCTH.

Habnronenne HarpeBaHUs U TUIABJICHUS KPUCTANTMYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaJLJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepenne OTHOCUTEIBHON BIaKHOCTH BO3lyXa.

Pa3nen 4. DiiekTpoaMHAMUKA

Tema 1. Inexmpocmamuka

Onektpuzanus Ten. ONEeKTpUYeckud 3apsan. JlBa Buaa siiekTpuueckux 3apsaoB. [IpoBoanuku,
JTUAJICKTPUKHU U TIOJIYITPOBOTHUKH. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsia.

B3aumopeiictBue 3apsaoB. 3akon Kynona. TodeuHbIN 3IEKTPUUYECKUN 3apsia. DICKTPUUECKOE TOJIE.
Hanpsixkénnocts  anextpuueckoro mnoss. IlpuHmun cynepno3uuuu  3nekTpudeckux nosed. Jlunuum
HaIpPsKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

PabGora cunm snmekrpocratudeckoro mois. I[lorenmman. PasHocts moreHnuanoB. [IpoBogHUKH H
TUAJICKTPUKHU B AJIEKTPOCTATHUECKOM M0J€. JudekTpuyeckas npoOHUIIaeMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DNeKTpOEMKOCTh IIOCKOIO KOHAEHCATOpa. DHEPrus 3apsyKEHHOIO
KOHJIEHCATOopA.

TexHuueckue  yCTpPOWCTBA W MPAKTHYECKOE  MPUMEHEHHUE:  DJIEKTPOCKOI,  AJIEKTPOMETP,
AJIEKTPOCTATUUECKAs] 3aIlMTa, 3a3eMJICHUE 3JICKTPONPUOOPOB, KOHJIEHCATOpP, KOMHPOBAJIBHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U PUHIUIT ACUCTBUS IIEKTPOMETPA.

B3aunmopeiicTBre Ha3IEKTPU30BAHHBIX TETI.

DIEKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOHMKH B 3EKTPOCTATHUECKOM IIOJIE.

DNeKTpocTaTUYeCKas 3allluTa.

JIUDJIEKTPUKHU B JIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTD AJIEKTPOEMKOCTH IIOCKOTO KOHJEHCATOpa OT IUIOIIAJM IUIACTHH, PACCTOSHUS MEXIY
HUMH U JUAJIEKTPUYECKOU MPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOT0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomol

N3mepenue 31meKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannuwtit anekmpuyeckuit mox. Toxu 6 paznuunvix cpeoax

DNEeKTPUYECKH TOK. Y CJIOBHS CYIIECTBOBAHMS JJIEKTpUuecKoro Toka. Mcrounmku toka. Cuiia Toka.
[TocTossHHBIN TOK.

Hanpsioxenue. 3akon Oma aiig yyacTka Hemnu.

DNEeKTpUYECKOe CONPOTUBIICHHE. YJIETbHOE CONMpPOTUBIEHUE BemiecTtBa. llocnegoBarenbHOE,
napajuiesibHOe, CMEIIaHHOE COEAMHEHNE TPOBOJHHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jlxoyns—JIenia. MOIHOCTh 3IEKTPUIECKOTO TOKA.

DNEeKTPOABUAKYILAas CUJla U BHYTPEHHEE CONPOTUBIEHUE MCTOYHMKA TOKA. 3aKkOoH Oma A MOJIHOU
(3aMKHYTOI) AnekTpuueckoil nenu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAsl MPOBOAUMOCTh TBEPABIX METAIJIOB. 3aBUCHMOCTb CONPOTUBICHUS METAIOB OT
Temrneparypsl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.



[MonynpoBoannku. CoOCTBEeHHass U MPUMECHAsT MPOBOAMMOCTH IMOJYIPOBOIHUKOB. CBoOMCTBA P-N-
nepexoja. [loaynpoBoJHUKOBBIE TPHUOOPHI.

DNEeKTPUYECKU TOK B PAacCTBOpAaX M paCIIaBax AJIEKTPOJIUTOB. DIJIEKTPOJIMTHUECKAS TUCCOIMAIIMS.
DIEKTpOIH3.

DneKkTpruyecKHil TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOATENbHBIN pa3psa. Monnus. [lna3ma.

Texnuyeckue ycTpoHCTBa W MPaKTHUYECKOE NPUMEHEHHE: aMIIepMETp, BOJBTMETpP, peocTart,
HUCTOYHUKHA TOKA, OJICKTPOHATPEBATEIbHBIE MPUOOPHI, AJIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP
CONPOTUBIICHUS, BaKyyMHBIH JHOJ, TEPMHUCTOPBI H (POTOPE3UCTOPHI, TOIYNMPOBOJTHUKOBBIA THOJI,
rajibBaHUKa.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKCHUS.

3aBUCUMOCTh COMNPOTUBICHUS UUIUHIPUUECKUX MPOBOJHUKOB OT JJIMHBI, IUIOMIAJAH IOMEPEYHOTO
CEUeHUs U MaTepuana.

CMmenianHoe CoeJMHEHHE MPOBOTHUKOB.

[Ipsimoe u3mMepeHue >IeKTpoABMKYIIEH cuiibl. KopoTkoe 3amblkaHuE rajbBaHUUECKOrO AJIEMEHTa U
OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHL.

[IpoBOAMMOCTE 3NIEKTPOITUTOB.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSISI TPOBOJUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3ydeHne cMEIaHHOTO COSMHEHHS PE3UCTOPOB.

N3mepenue 3meKTpoABMKYIIEH CHUITbl UICTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.

HaGurotenune amektposusa.

MexnpeamerHbie CBA3U

Nzyuenne kypca pusuku 6a30Boro ypoBHs B 10 kimacce oCymecTBIseTCsl C yIETOM COJIEPKATETbHBIX
MEXITPEAMETHBIX CBA3EH C KypcaMu MaTeMaTHUKH, OMOJIOTHH, XUMUHU, Teorpaduu U TEXHOJOTHUH.

Meowcnpeomemnvie nousamus, CBS3aHHBIE C M3YYEHHEM METOJIOB HAyYHOTO TO3HAHUA: SBJICHUE,
HayuyHbli (akT, rHMOTe3a, (Qu3MYecKas BEIWYMHA, 3aKOH, TEOpHs, HAOMIOJEHUE, HKCIEPHUMEHT,
MOJEIIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: pelleHue CUCTEMbl ypaBHEHMM, JuHeHHass ¢QyHKUus, napaboia, rumepodona, HX
rpa@uku ¥ CBOWCTBA, TPUTOHOMETpHUUECKHE (DYHKIIMU: CHHYC, KOCHHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIIMU HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

buonocus: MexaHnuueckoe NBIKEHUE B KUBOW mpupoje, nuddysus, ocMOC, TEMI000MEH KHBBIX
OpraHu3MOB (BHJIBI TEIUIONIEPEAAYHN, TEMJIOBOE PABHOBECHE), DJIEKTPUUECKHUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBAa, CTPOSHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJSpHAs
Macca, TEIJIOBbIE CBOMCTBAa TBEPABIX TEN, KUIAKOCTEH M Ta3oB, 3JEKTPUUYECKHUE CBOMCTBA METAJUIOB,
AIEKTPOJIUTUYECKAS TUCCOLMALINS, TalbBAaHUKA.

l'eoepagpus: BNaxHOCTHh BO3/yXa, BETPHI, OapOMETpP, TEPMOMETD.

Texnonocus: nipeoOpa3oBaHue ABUKEHUN C MCIOJb30BAaHUEM MEXAaHHU3MOB, YUET TPEHHsI B TEXHHUKE,
MOIITUITHUKY, HCIIOJIb30BAHUE 3aKOHA COXpPaHEHUs HMITyJbCa B TEXHHKE (pakeTa, BOAOMET W JPYTHE),
JIBUTATEh BHYTPEHHETO CrOpaHusi, mapoBas TypOuHa, OBITOBON XOJOMIBHUK, KOHIUIIMOHEP, TEXHOIOTHH
MOJYYEHUsI COBPEMEHHBIX MaTepuajioB, B TOM YHCJI€ HAaHOMATEPHAIOB, W HAHOTEXHOJIOTHH,
ANIEKTPOCTATUUECKAs]  3alllUTa, 3a3€MJICHHE  DJICKTPONPUOOPOB, KCEPOKC, CTPYHHBIH  TMPUHTED,
ANEKTpOHArpeBaTelbHbIe MPUOOPHI, DIEKTPOOCBETUTENbHBIC TPHUOOPHI, TATbBAHHKA.



11 KJTACC

Paznen 4. DiiekTpoanHAMUKA

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossnHbie MarHuTbl. B3auMojeHcTBHME TMOCTOAHHBIX MarHuToOB. MarnutHoe mone. Bekrop
MAarHUTHOM WHAYKUMHU. [IpyHUMN Cyneprno3uuyMu MarHUTHBIX ToJiek. JIMHMM MarHUTHOW MHAYKIHWH.
KapTuna nuHMii MAarHUTHOM MHYKIIUY TTOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTHOe Mojie TpPOBOJHUKA ¢ TOKOM. KapTuHa JMHUA WHIAYKIUHA MArHUTHOTO TOJI JJIMHHOTO
MPSAMOr0 TPOBOJHMKA W 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHMKA, KaTymIKM ¢ TokoM. OnbeIT Opcrena.
B3aumopeiicTBre mpoBOAHUKOB C TOKOM.

Cuita AMriepa, e€ MOJTyJib M HalpaBJICHUE.

Cuna Jlopenma, e€ Moaynb W HampaBieHue. J[BHKeHUE 3apssKeHHOM 4YacTHIBI B OJHOPOJIHOM
MarHuTHoM noJie. Pabora cuier Jlopeniia.

SIBneHue FIEeKTPOMArHUTHOM MHAYKIUU. [I0TOK BEKTOpa MArHUTHOM MHAYKUUU. DJIEKTPOABUKYILAS
cuJia MHAYKIIMH. 3aKOH 3JIEKTPOMAarHUTHOM MHAYKIuK Dapanes.

BuxpeBoe anexTpudeckoe 1moje. IIEKTPOABIDKYIIAs CUila MHAYKIIUU B MPOBOJHUKE, JBIXKYIIEMCS
MIOCTYNATEJIbHO B OAHOPOJIHOM MarHUTHOM MOJI€.

IIpaBuio Jlenua.

NHnykTuBHOCTD. SIBICHNE CAMOMHAYKIIMHU. DJIEKTPOABIKYIIAs CHJIa CAMOUHTYKIIUH.

DHeprusi MarHUTHOTO MOJISt KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue ycTpoilcTBa UM NPAKTUYECKOE NPUMEHEHUE: MOCTOSIHHBIE MAarHUTHI, 3JIEKTPOMArHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTEHU 3JIEMEHTAPHBIX YaCTHUIl, MHAYKIIHOHHAS T€Ub.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM I1OJIEM.

JIuHUY MHIYKIIUY MAarHUTHOTO TIOJIS.

B3anmopeiicTBre 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SBneHne HNEKTPOMArHUTHON UHIYKITUH.

[IpaBuio JleHna.

3aBUCHUMOCTD AJEKTPOJIBHXKYLIEH CHIIBI MHAYKIUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuenrne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

WccnepoBanue necTBUS TOCTOSSHHOTO MarHuTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUS 31€KTPOMarHUTHOM MHIYKIUU.

Paspnen 5. KosieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

KonebarenpHast cucrema. CBOOOAHBIE MeXaHMUYecKHe Kolebanus. [apMoHWYecKHe KoyeOaHUs.
[lepuon, ywacrorta, ammutyna u ¢asza konedbanmit. IIpyXuHHBIT MasTHHUK. MaTeMaTHYeCKHi MasTHUK.
VYpaBHeHue rapMoHHUecKuX kosiebanuit. [IpeBpaiienne sHepTun Mpy TapMOHUYECKUX KOJICOaAHUSX.

Konebarenbupiit kKoHTYp. CBOOOIHBIE dTEKTPOMArHUTHBIE KOeOaHUsI B MACaTIbHOM KOJIeOaTeITbHOM
KOHType. AHAlOTUS MEXIy MEXaHMYECKHMHU U DJIEKTPOMArHUTHBIMU Kojebanusmu. @opmyna TomcoHa.
3aKOH COXpaHEHUs SHEPTUHU B UACATLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBienue o 3aryxaromux KosneOaHUsX. BbIHyXJIeHHbIe MexaHuuyeckue konebanus. PezoHaHc.
BoinyKIeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUsI.



ITepemennbiii  TOK. CHHYCOMJANbHBIA TIEPEMEHHBIM TOK. MOIIHOCT TMEPEMEHHOIO0  TOKA.
AMIUTUTYAHOE U JEHCTBYIOIIEE 3HAYEHNE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IponsBoacTBo, nepenada U NOTPeOICHUE FITEKTPUIECCKON SHEPTHU. JKOJIOTUIECKHE
PUCKH TpU MPOU3BOJCTBE AIEKTposHepruu. KynbTypa MCHOIB30BaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHOM
AKU3HHU.

TexHuueckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHME: DJIIEKTPUYECKUI 3BOHOK, TI'E€HepaTop
IIEPEMEHHOTI'0 TOKA, JIMHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KosieOaTeNbHOM cucTeMbl (IPY>KMHHBIN WM MAaTEMAaTUYECKUN MAsITHUK).

HabGmronenue 3aryxaromux KogeOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

HaGmonenue pe3onanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcmmorpaMMbl (3aBUCUMOCTH CHJIBI TOKAa M HANPSOKEHUS OT BPEMEHH) M 3JIEKTPOMArHUTHBIX
KoJ1e0aHu.

Pe3onanc mpu mociaenoBaTebHOM —COCIMHEHMM PE3UCTOpPa, KATyIIKA HWHAYKTHBHOCTH U
KOHJIEHCATOopA.

Mopenb TUHUU 3EKTPOIepeaayuH.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

HccnepoBanue 3aBUCUMOCTU TIEPHOJIa MAJIBIX KOJIEOAHUN Tpy3a HA HUTH OT JIJIMHBI HATH M MaccChl
rpysa.

HccnegoBanue nepeMEeHHOr0 TOKA B LENU U3 IOCIEIOBAaTEIbHO COEAUHEHHBIX KOHIEHCATOpa,
KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmHble 60JIHbL

Mexanudeckue BOJHBI, ycioBUs pacnpoctpaHeHus. llepuoa. CkopocTh pacnpocTpaHEHUs W JJIMHA
BosHEL. [lonepeunsie u npoaoapHbIe BONHBL. UHTepdepentus u nudpakiiys MEXaHUYECKUX BOJH.

3Byk. CkopocTh 3ByKa. I'poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNeKTpOMarHUTHBIE BOJIHBL. Y CIIOBUSI M3JIyUEHHUs DJIEKTPOMAarHUTHBIX BOJIH. B3zaumHas opueHTarms
BekTopoB E, B, V B onexkrpoMarHUTHOW BosiHe. CBOWCTBA AJIEKTPOMATHUTHBIX BOJIH: OTpa)K€HUE,
nperoMIieHue, moaspusanus, qudpaxius, uarepdeperius. CKOpOCTh AMEKTPOMArHUTHBIX BOJH.

[Ixana seKTpOMarHUTHBIX BOJIH. [I[puMeHeHne 37IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paUOCBA3U U TEJIEBUACHUS. Paaronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEbI.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE TPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
yABTPa3BYKOBasl MUAarHOCTUKAa B TEXHUKE M MEIUIIMHE, pajap, PaauoNpUEMHUK, TEJIEBU30p, AHTCHHA,
tenepon, CBU-nieus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTpaHEHUE TOMEPEUHBIX U MPOJIO0TbHBIX BOJH.

Koneb6mromnieecs Teno Kak HICTOYHUK 3BYKA.

Habmoienue otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHnu U AuQpakiny MEXaHUIECKUX BOJH.

3BYKOBOM PE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYI0M ¥ 9aCTOTOM KOJIeOaHUA.

HccnenoBanne CBONCTB AJIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHHE, MOJsIpU3anus,
mudpakuus, nHTepepeHIHs.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsamonnHeitHOe paclipocTpaHEHHE CBETa B OAHOPOHOM cpene. JIyd cera.
ToueuyHblil HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTpoeHne n300pakxeHUi B TIIIOCKOM 3€pKaje.



[Ipenomienue cBeTa. 3aKOHBI IPETOMIICHHUS CBETa. AOCOIOTHBIN TTOKazaTenb npenomieHus. [TomHoe
BHYTpEHHee oTpaxkeHue. [IpenenpHblil yroi MoJIHOro BHYTPEHHETO OTPAKEHHUSL.

Hucniepcust csera. CiioxxHBIH cocTaB Oenoro cera. L[Ber.

Cobuparone U pacceuBarolive JMH3bl. ToHKas juH3a. POKYCHOE PACCTOSTHUE M ONTHYECKas CHIIa
ToHKOM nuH3bI. [locTpoeHne m3zobpaxeHuii B coOMparonMX M paccerBarouInx JuH3ax. @opmysa TOHKOM
JIMH3BL. Y BETMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHUKH.

BonnoBast onrtuka. WuTepdepennus cBeta. KorepeHTHble HCTOYHHMKH. YCIIOBUS HaOIIOJCHUS
MakCUMyMOB M MHUHHUMYMOB B HHTEPGEPEHIMOHHOW KapTUHE OT JABYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHKOB.

Hudpakmus ceeta. JAudpakuuonHas pemérka. YcioBue HaOJMIOAEHUS TNIABHBIX MaKCUMyMOB IpHU
Ma/ICHUY MOHOXPOMAaTHYECKOTO CBETa Ha AU(DPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuyeckue yCcTpoHCTBa M MPAKTUYECKOE MPUMEHEHUE: OUKH, JyMa, (oToanmapaT, NPOCeKIIMOHHBIH
amrmapar, MEKPOCKOII, TEJIECKOI, BOJIOKOHHAsS ONTHKA, TU(PPAKINOHHAS PEIIETKA, TOJISIPOU.

Jlemoncmpayuu

[IpsmonuHeitHOE pacpocTpaHeHne, OTpakeHUe U IpejoMieHne ceeta. OnTuueckue mprudopshl.

[TonHoe BHyTpeHHee oTpaxeHue. Moiens cBeToBOA.

HccnenoBanue cBONCTB U300paXeHUH B TMH3AX.

Mopenn MEKpOCKOMa, TEIECKOIIA.

Hab6mronenue narepdepeHImu ceera.

Hab6mronenue qudpakium cBerta.

HaGirotenue pucriepcuu cBera.

[TosydyeHune ciekTpa ¢ HOMOIIbIO PU3MBI.

[Tonydenue ciekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEHIETKY.

Habmronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne nokasaresns MpesoMIIeHUs CTEKIIA.

HccnenoBanue cBOWCTB N300paKeHHd B TUH3aX.

Habmonenue aucnepcun cBera.

Pa3jnen 6. OcHOBBI crieMAIbHONH TEOPUHM OTHOCUTEIBLHOCTH
['panuubl  OPUMEHMMOCTH  KJIACCMYECKOM  MexaHuku. IlocTynaTel — crienMalbHOM — TEOpUU
OTHOCUTEJILHOCTH: WHBAPUAHTHOCTH MOJAYJS CKOPOCTH CBETa B BaKyyMe€, IMPUHLHUI OTHOCUTEIBHOCTU
DOWHIITEHHA.
OTHOCHUTENHHOCTH OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIIEHNE JJTHHBI.
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHULIBI.
CBs13b Macchl € YHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPT Ul MOKOSI.

Paszpnen 7. KBanToBas pusuka

Tema 1. dnemenmul KGAHMOBOU ONMUKU

®oronsl. opmyna [Inanka cBs3u sHeprun GOTOHA C €r0 YaCTOTOW. DHEPTUs U UMIYIbC POTOHA.

OtkpeiTue u wuccinenoanue Goroaddexra. Onmpitel A. I'. CroneroBa. 3akoHbl (oTodddexTa.
VYpasuenue DitnmreitHa 15 hotodddekra. «Kpacnas rpanuma» pororddexra.

JNasnenue ceera. OnbiTel I1. H. JIeGenena.

XUMHUYECKOE IEMCTBHUE CBETA.

TexHudeckue yCTpOWCTBA M TPAKTUYECKOE MpPUMEHEHHE: (OTOIIEMEHT, (HOTOMATUMK, COJTHEUHAS
Oatapest, CBeTOIUOI.

Jlemoncmpayuu



®dotor(hPeKT Ha YCTAaHOBKE C IIMHKOBOMU TJIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO GoTodddexra.
Cseronuos.

Conneunas 6artapest.
Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -dactuil. [lmanerapHas Mozenb
aroma. Iloctynarel bopa. M3nydyenue u mornomenue (OTOHOB MPH TEpPEXojie aToMa C OJHOTO YpPOBHS
sHepruu Ha apyroil. Buasl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0OpOa.

BousiHoBsie cBoiicTBa yacTull. Bonubl ge bpoiis. KopryckylisipHO-BOJIHOBOU Tyain3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUeHUE.

TexHuyeckue ycTpoilcTBa M MPAKTHUUECKOE MPUMEHEHME: CHEKTPaJbHBIM aHaINU3 (CHEKTPOCKOIN),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopra.

Ornpezenenne JIMHBI BOJTHBI Jlazepa.

HaGrotenne JIMHeHYaThIX CIEKTPOB U3JTyYCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HaGroienne JIMHeHYaToro CreKTpa.

Tema 3. Amomnoe aopo

DKCIEPUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTh CTPOECHUS spa. OTKpbITHE pagiu0aKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuro cocrtaBa paAMoOaKTUBHOro uinmydeHusi. CBoiicTBa anbda-, Oera-, ramma-
u3iydeHus. BausiHue panioakTUBHOCTH Ha KUBBIC OPTaHU3MBI.

OtkpbiTe npoToHa M HeWTpoHa. Hykinonnas mopens siapa I'eitsenOepra—lBanenko. 3apsin sapa.
MaccoBoe uncio siapa. M3oTomns!.

Anbda-pacnan. OneKTpOHHBIH M TMO3UTPOHHBIM  Oera-pacman. ['amma-uznydenue. 3akoH
PaZMoaKTUBHOIO pacraja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.
SAnepHsle peakuuu. JleneHre U CUHTES SAEP.

Snepubiii peaktop. TepmosaepHbiit cuHTe3. [IpoGiieMbl M TNEPCHEKTUBBI SIEPHON HHEPTETHKU.
DKOJIOTHYECKHE aCHEKThI sIIEPHON IHEPTETUKH.

OnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.
Metobl HaOMIOCHHUS U PETUCTPALIH 3I€MEHTAPHBIX YaCTHII.
@dyHaMeHTaIbHbIE B3aUMOAEHCTBUSA. EAMHCTBO (hpM3NYeCcKOl KapTHHBI MHpa.

TexHu4eckue ycTpoicTBa M NPAKTUYECKOE NMPHUMEHEHME: JO3MMETp, Kamepa BuiibcoHa, saepHbIN
peakTop, aToMHast 6omoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
HccnenoBanue TpekoB yacTull (1o TOTOBBIM GoTorpadusm).

Pasnea 8. DiieMeHTBI ACTPOHOMMH U ACTPOPHU3UKH

Dranbl pa3BuTHs acTpoHOMuH. [IpUKIaHOe M MUPOBO33PEHYECKOE 3HAYECHUE aCTPOHOMHUH.

Bun 38é31H0T0 HeOa. Co3Be3us, IpKue 3BE3IBI, INIAHETHI, IX BUAUMOE JBHUKEHUE.

Conneynas cucrtema.

Connue. ConneuHas akTUBHOCTh. Mcrtounuk sHeprum ConHua U 3BE3M. 3BE3IBI, UX OCHOBHBIE
XapakTepUCTUKU.  JnarpamMma  «CHEKTpaJibHbIA  KJacC  —  CBETUMOCTBbY».  3BE3AbI  TJIABHOM
MOCJIEZI0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETHMMOCTBY» MJis 3BE3/ TJaBHOM MOCIEI0BaTEIbHOCTH.



Bnytpennee crpoenue 3B€31. COBpEMEHHBIE NMPEACTABICHUS O MPOUCXOXKJIECHUHM U 3Boaouuu CoJHLIA U
3BE3. DTanbl )KU3HH 3BE3.

Mneunslii I1yTe — Hama ['anaktuka. I[Tonoxxenne n neuxenue Connua B I'anakTuke. TUIBI ralakTHK.
Pannoranaktuku u kBazapel. YEpHBIE ABIPBI B A/1pax rajlakTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa06ma. Pa3Geranuwe ramaktuk. Teopus bosbimoro
B3pbIBa. PeNIMKTOBOE M3iTyyeHHE.

MacmrabHas cTpykTypa Beenennoil. Meraranaktuka.

Hepeménapie mpoOieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus

Habmoienuss HEBOOPYKEHHBIM TJIa30M C HCHOJIb30BAaHMEM KOMIBIOTEPHBIX MPUIIOKEHUN JUIs
OTIpEeJICJICHUS TOJIOKEHHsI HEeOECHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3nusi CeBepHOro
MOJIyIIAPHS U SIPKUE 3BE3BL.

Hab6monenus B reneckon JIynsl, uraner, Maeunoro [TyTu.

O6o0maruiee NOBTOPEeHNE

Poinb (hm3ukn 1 acTpOHOMHHM B SKOHOMUYECKOH, TEXHOJIOTUYECKOH, COIIMATBbHON M 3THYECKOH cdepax
JESTeTbHOCTH YEJIOBEKa, POJIb U MECTO (PM3MKH W aCTPOHOMHUHM B COBPEMEHHOW HAayYHOW KapTHHE MUpA,
poiib  pu3nyYecKkoil Teopuu B (HOPMHUPOBAHHM MPEICTaBICHUA O (U3MUECKON KapTUHE MHpa, MECTO
¢dbu3nueckoil KapTHHBI MUpa B OOIIEM psAIy COBPEMEHHBIX ECTECTBEHHO-HAYUHBIX MPEACTABICHUN O
IIPUPOJIE.

Me:xknpeamMeTrHble CBSI3U

Nzyuenne kypca pusuku 06a30Boro ypoBHs B 11 kimacce ocymiecTBiIsieTcst ¢ y4€TOM COJIEPiKaTEIbHBIX
MEXIMPEIMETHBIX CBSI3€H C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XUMHUH, reorpaduu v TEXHOJIOTHH.

Meosicnpeomemnvle nonamusi, CBA3aHHbIE C HM3YYEHHEM METOJOB HAay4yHOI'O IIO3HAHMS: SBJIECHUE,
Hay4yHbI (akT, runoresa, (QulMYecKas BeIWYMHA, 3aKOH, TEOpHUs, HaOJI0JeHNE, HKCIEPHUMEHT,
MOJIETTUPOBAaHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMbl yYpaBHEHMH, TPUTOHOMETpHUYECKHE (PYHKIUHM: CHHYC, KOCHHYC,
TAQHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M MX MPOEKIUH Ha OCH
KOOpJMHAT, CJOKE€HHUE BEKTOPOB, NPOU3BOJHBIE JJIEMEHTApHbIX (DYHKUMHA, NpU3HAKKM M0100UA
TPEYTOJIbHUKOB, ONpeeIeHNe TUIOMAAN TNIOCKUX GUTyp U 00BbEMa Tell.

Buonoeus: snexTpudeckue sBJICHUS B )KUBOW MPUpPOJIE, KojeOaTeabHbIe ABUKEHUS B )KUBOM MPHUPO/IE,
ONITUYECKUE SIBJICHUS B )KUBOM NMPUPOE, JEHCTBUE pailallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHME aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TeEJ, MEXaHU3MBI
00pa3oBaHMs KPUCTAJUINYECKOHN PEIIETKY, CIIEKTPaIbHbIN aHAIN3.

I'eozpacghus: MmarHUTHBIE MOJIFOCA 3€MIIH, 3AJI€KH MAarHUTHBIX pYJ, POTOCHEMKA 3eMHOM MTOBEPXHOCTH,
MIPEACKAa3aHUE 3EMIIETPSICEHUN.

Texuonoecusi: JWMHUM  DBJIEKTpoIlepesrad, TeHepaTop IEpPEeMEHHOr0 TOKa, JJIEKTPOJIBUraTellb,
MHAYKIIMOHHAs Teub, pagap, paAuoONpuéMHHK, TEeIeBU30p, aHTeHHA, TenedoH, CBY-neusb, IpoeKIMOHHbBIN
anmapar, BOJIOKOHHas ONTHKA, COJTHEYHas OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHUA

OcBoenne yuebHoro mpeamera «®dusmka» Ha YpOBHE cpefaHero ooOmiero oOpasoBaHus (0a30BBIN
YPOBEHB) JIOJDKHO OOECIEYUTh JOCTHXKEHHE CIEAYIONMIUX JMYHOCTHBIX, METAlPEIMETHBIX U MPEAMETHBIX
00pa30BaTeNbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3yNbTaThl OCBOCHMs yueOHOro npeamera «dusnka» JOKHBI OTPaXkaTh FTOTOBHOCTb U
CIOCOOHOCTh OOYYaroIUXCs PYKOBOJACTBOBATHCS C(HOPMHPOBAHHOM BHYTPEHHEH IMO3UIMENH JHMYHOCTH,



CUCTEeMON IIEHHOCTHBIX OpHUEHTAllui, TO3UTUBHBIX BHYTPEHHUX YOEXKICHHM, COOTBETCTBYIOLINX
TPaJAULIMOHHBIM LEHHOCTSAM POCCUHCKOro OOLIecTBa, pacIIUpEHHE >KU3HEHHOTO OIMbITa U  OIbITa
JESITEeNbHOCTH B NPOILECCe Pealn3aluyd OCHOBHBIX HAINpaBIICHUI BOCIUTATEIBHON AEATENBHOCTH, B TOM
YHCIIe B YaCTH:

1) rpa:kaaHCcKOro BOCIUTAHUSA:

c(OPMHUPOBAHHOCTH I'PAXAAHCKON MO3UIIMK O00YYaIOUIerocsi Kak aKTUBHOT'O M OTBETCTBEHHOT'O 4YJI€HA
POCCHIICKOTO 00IIEeCTBa;

MPUHATHE TPAIUIIMOHHBIX 00IEYEeTIOBEUSCKIX TYMAaHUCTHUECKHUX U IEMOKPATUYECKUX IIEHHOCTEIH;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpPECAX IPaKIAHCKOro OOIIECTBa, yUacTBOBATh B
camMOyTpaBlieHUH B 00pa30BaTeIbHON OpraHU3aluy;

YMEHHE B3aHUMOJICHCTBOBATh C COLMATBHBIMA WHCTHTYTAMH B COOTBETCTBUU C HX (YHKIUSMU H
Ha3HAYCHUEM;

TOTOBHOCTh K T'YMaHUTapHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTH POCCUHCKOM IpaKTaHCKOW UACHTHYHOCTH, MaTPUOTHU3MA,;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKCHHSM POCCUHCKUX YUYEHBIX B
o0nactu (GU3UKU U TEXHHUKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CIOCOOHOCTh OIICHWBATh CUTYallMI0 M IPUHAMATh OCO3HAHHBIE PEIICHHs, OPHEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESATEIbHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYIyIIETro;

4) 3cTeTHYeCKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYAsh OCTETHKY HAYYHOTO TBOPYECTBA, IPUCYIIETO
busnuecKoil HayKe;

5) TPyA10BOr0 BOCIIHTAHUSI:

WHTEpEC K pPasIUYHBIM cdepam NpodecCHOHATHHON NEATETBHOCTH, B TOM YHCJIE CBS3aHHBIM C
¢u3MKOH M TEXHUKOH, YMEHHE COBEpIlaTh OCO3HAHHBIM BBIOOp Oyaylieill mpodeccuu U peann3oBHIBATH
COOCTBEHHBIE KH3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHUIO M CaMOOOPa30BaHUIO B 00JIaCTH (PM3UKHU HA MPOTIKECHUH
BCEH KHU3HU,

6) IKOJIOTNYECKOTO BOCTIUTAHUSI:

c(hOPMHUPOBAHHOCTH IKOJIOTMUECKON KYJIBTYPHI, OCO3HAHHE TT00aTBHOIO XapakTepa dKOJOTHYECKUX
npobiuem;

IJTAHUPOBAHUE M OCYUIECTBIICHUE JECWCTBUM B OKpPYXKAIOUIEH Cpele Ha OCHOBE 3HAHUA LeEed
YCTOMYNBOTO Pa3BUTHSI YEIIOBEUECTBA;

paciivpeHue OmbITa AeATeIbHOCTH SKOJOTUIECKON HAMpPaBIEHHOCTH HA OCHOBE UMEIOIINXCS 3HAHUN
1o (usuke;

7) IEeHHOCTH HAYYHOT'O TIO3HAHUS:

C(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BHUTHS
¢busnveckoil Haykw;

OCO3HaHME IEHHOCTH HAy4YHOM JeATeNIbHOCTH, TOTOBHOCTh B TMpolecce H3y4deHUs (U3MKU
OCYIIECTBIISITH MMPOSKTHYIO U UCCIIEIOBATEIBCKYIO eI TEIPHOCTh WHANBUAIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTebHBbIE YHUBePCcAJIbHbIE YUeOHbIE JeiCTBUS
Ba3zoBble Jornuyeckue geiicTBUA:
CaMOCTOATENbHO (hOPMYJIUPOBATh M aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;



OTIpEeCIIATH LENU JAesITeIbHOCTH, 3a]]aBaTh MapaMeTPhbl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEYUHS B PACCMATPUBAEMBIX (PU3UUYECKUX SBJICHUSX;

pa3pabarbiBaTh IUIaH pELICHHA MpOOJeMbl C YYETOM aHAJIM3a HMEIOIIMXCS MaTepUABHBIX H
HeMaTepUaIbHbIX PECYpPCOB;

BHOCUTH KOPPEKTHBBI B JESATEIBHOCTb, OICHUBATh COOTBETCTBUE DPE3YJbTATOB LEISM, OLCHUBATDH
PHUCKU MOCIEACTBUIA NESTENbHOCTH;

KOOPJAMHUPOBATH U BBHIMOIHATH pabOTy B YCIOBUSAX PEATbHOT0, BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO
B3aHUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOJIEM.

Ba3oBrble ucciaenoBarehLCcKue AeCTBHSA.

BJIJIETh HAYYHOU TEPMHUHOJIOTHEH, KITIOYEBBIMH MTOHATUSAMHU U METOAaMU (PU3NIECKOI HAYKH;

BJIaJICTh HABBIKAMH Y4E€OHO-HMCCIEI0BATENbCKONH M TMPOEKTHOW AEATEIbHOCTH B OONACTH (PHU3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pelIeHMs 3anad (pU3n4ecKkoro
CoJIep>KaHusl, MPUMEHEHHUIO PAa3IMYHBIX METO/I0B MTO3HAHMUS;

BJIQJETh BUJAMH  JIEATENBHOCTH 110 T[OJIYYEHMIO HOBOTO 3HAaHMs, €ro HWHTEpIpeTaluH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX CHTYalHAX, B TOM YHCIIE MIPH CO3JaHUH YICOHBIX
MIPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3UpOBaTh 3a/ayy, BBIIBUraTh TUNOTE3Y €€
pellieHnsl, HaXOAWUTb apryMEHThl JUIsl JI0OKa3aTelIbCTBA CBOMX YTBEP)KICHHM, 3aJaBaTh MapaMeTpbl U
KPUTEPHUH PEILICHHUS;

aHAJIM3UPOBATh TMOJTYYCHHBIE B XOJE pEIICHUs 3aJaud pe3yJbTaThl, KPUTHUUYECKU OLICHHUBATH HUX
JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX yCIOBUSIX;

CTaBUTH U (POPMYJIHPOBATH COOCTBEHHBIE 331a4H B 00Pa30BATEIBHON NEATEILHOCTH, B TOM YHCIIE MIPH
U3Y4YEHUU (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLIEHUBATh IPUOOPETEHHBIHN OMBIT;

YMETb IIEPEHOCUTh 3HAHUS 10 (PHU3UKE B IPAKTHUECKYIO 00aCTh )KU3HEACITEIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE UJICH, TIPE/JIaraTh OPUTHHAIBHBIE MTOIXObI M PEIICHHS;

CTaBUTh MPOOJIEMBI U 33J]auHl, OMyCKAIOIUe aJIbTePHATUBHBIEC PELICHHUS.

Padora ¢ undopmanueii:

BJIa/IETh HaBBIKAMHU IMOJIy4€HUS HH(OpMalMMU (PU3UUYECKOrO COAEPKAHMUSI M3 HUCTOYHUKOB DPA3HBIX
TUIIOB, CAMOCTOSITEIIbHO OCYILIECTBIIATH MOUCK, aHAJIN3, CUCTEMATU3AUI0 U MHTEPIIPETALNI0 UHPOpMALUU
Pa3NUYHBIX BUAOB U (POPM IPEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

UCTIOJB30BaTh CPEACTBa HMH()OPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B pEIICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHW3AlMOHHBIX 3a7ad C COOIIOJCHHEM TPeOOBaHUI IPTOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepex eHns, IMpaBOBBIX W OITHUYECKUX HOPM, HOPM
MH(POPMAIMOHHOM 6€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTrO COJEepXKaHUs B pa3dU4HbIX (GopMarax ¢ Y4YETOM Ha3zHAUYECHUS
nH(OpPMaLIUHY U 1IeJIeBOI ayAUTOPHUH, BEIOUpAs ONTUMANIbHYIO (hOpPMY IPEICTABICHUS U BU3YyaTU3al1H.

KoMMmyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIE JeHCTBHUSA:
OCYIIECTBIAThH OOIIEHNE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU J€STEIbHOCTH;
pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYaIMil U cMATYaTh KOH(QIUKTHL;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;
MOHUMATbh U UCIIOJIb30BaTh MIPEUMYILECTBA KOMaHIHOW M MHIMBH Yy aJIbHON paboThI;
BbIOMPATh TEMATUKY U METOJBI COBMECTHBIX JEHCTBHUH € y4ETOM OOLIMX MHTEPECOB U BO3MOXKHOCTEN
KaX/I0T0 WIeHa KOJUIEKTUBA;



MPUHUMATDH I€JIM COBMECTHOM AESITeNbHOCTH, OPraHU30BbIBAaTh U KOOPAWHUPOBATH JAECUCTBUA MO €€
JOCTUKEHHIO: COCTABIISITh TUIaH AEMCTBUIA, paclpeleisTh POJIU ¢ y4ETOM MHEHUIN Yy4aCTHUKOB, O0CYXAaTh
pe3yJIbTaThl COBMECTHON PaOOTHI;

OIICHMBATh Kadye€CTBO CBOEr0 BKJIaJa M KaXJOr0 Y4YaCTHHKA KOMaHIbl B OOIIUN pe3yJbTaT 10
pa3paboTaHHBIM KPUTEPUSIM;

npeasaraTb HOBbI€ IPOEKTHI, OLIEHUBATH UJIEU C MO3UIIMKA HOBU3HBI, OPUTHHAIHOCTH, MPAKTUYECKOM
3HAYUMOCTH;

OCYIIECTBJISITh IO3UTUBHOE CTPATETMUECKOE IIOBEJECHHWE B PAa3JIMYHBIX CHUTYyalUsX, MPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

Pery/isiTUBHBbIE YHHBEpPCAJIbHBIE YUeOHbIE /IeiicCTBUSA
Camoopranu3aunus:

CaMOCTOSITEITLHO OCYIIECTBISTh MO3HABATEILHYIO JICATEIIEHOCTh B 00JIACTH (PU3UKU U aCTPOHOMUH,
BBISIBJIATH TIPOOJIEMBI, CTABUTH U POPMYJIMPOBATH COOCTBCHHBIC 3a]1a4H;

CaMOCTOATCIIBHO COCTABJIATH IIAH PCIICHHA paC‘-IéTHI)IX N Ka4CCTBCHHBIX 3aJa4d, IIJIaH BBIIIOJIHCHUS
MIPaKTUYECKON PabOThI C y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEHN U NMPEANIOYTEHUH;

JIaBaTh OLICHKY HOBBIM CHTYAIIHsIM;

pacuIMpsATh paMKH Y4eOHOTO IIpeIMETa Ha OCHOBE JIMYHBIX TMPEANOYTEHHIA;

JieTIaTh OCO3HAHHBIN BBIOOD, apTYMEHTHPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE,

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHPOBAHUIO W MPOSBICHHIO JSPYAMIUU B 00JaCTH (DU3HMKH, TOCTOSHHO
MIOBBIIIATH CBOM 00pa30BaTEIIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJLIEKT:

AaBaTb OLUCHKY HOBBIM CUTYyallUsIM, BHOCUTH KOPPCKTHUBLI B ACATCIbHOCTh, OICHUBATH COOTBCTCTBUC
PE3YNIBTATOB HEISM;

BIIaJIETh HABBIKAMHU TIO3HABATENBHOM pedIeKCHH KaK OCO3HAaHUs COBEpIIAEMBIX JEHCTBUI U
MBICJIIMTCIIBHBIX IMTPOLECCOB, UX PC3YJIbTATOB U OCHOBaHI/II\/’I;

HCIO0JIb30BaTh NPUEMBI pe(IeKCUU /7Sl OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PELLICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX MPU aHAIHU3€E PE3yIbTaTOB AECITEIbHOCTH;

IIpUHHUMATh C€6$[, IIOHUMas CBOHU HEAOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX [IPU AaHAIU3E PE3YJIbTATOB ACATEIBHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce qocTukKeHHs] TUUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTpPaMMbl MO (PHU3UKE Al YPOBHA
cpenHero o06mero o00pa3oBaHUS Y OOYYAIOIIMXCS COBEPIICHCTBYETCS HMOIMOHAIBHBIA HHTEIJIEKT,
MPE/IoIararoIuii copMUPOBAaHHOCTH:

CaMOCO3HAHUs, BKIIOYAIONIETO CIOCOOHOCTh TMOHUMATh CBOE SMOIIMOHAIHHOE COCTOSHUE, BUACTH
HaIpaBIIEHUs] Pa3BUTHS COOCTBEHHON AMOLIMOHANIBHOM cephl, OBITH yBEpEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMS, BKITFOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 33 CBOE
IIOBEJACHUC, CIIOCOOHOCTH AalITUPOBATECA K ODMOLIMOHAJIBHBIM HU3MCHCHHAM M ITPOABJIATH FI/I6KOCTI), OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlUU, BKIIOYAIOMICH CTpeMIIEHHE K JOCTHKCHHIO LM M YCIeXy, ONTHMH3M,
WHUIMATUBHOCTh, YMEHHUE JIEUCTBOBATh UCXO/I U3 CBOUX BO3MOXKHOCTEN;

OMIIATHUH, BKJ'IIO‘—IaIOH_[eﬁ CIIOCOOHOCTH ITOHMMATh OMOIHOHAJIIBHOC COCTOAHUC NPYTHUX, YUYUTEIBATH €0
TIPH OCYIIECTBICHUU OOIICHHSI, CIIOCOOHOCTH K COUYBCTBHUIO U COMEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIHOCOOHOCTH BBICTPAMBATH OTHOIICHHS C JPYTHMH JIOIAbMH,
3a00TUTHCS, IPOSIBIIATH MHTEPEC U pa3peniaTb KOHPIUKTHI.



HNPEIMETHBIE PE3YJIBTATHI

K koniy oOyuenus B 10 kiaacce npeaMeTHbIe pe3ynbTaThl Ha 0a30BOM ypOBHE JOJIKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y 00YUAIONTUXCS YMEHHI:

JEMOHCTPHPOBATh HA MpHUMEpax poJib U MecTo (pu3MKu B (OPMUPOBAHUU COBPEMEHHON HAyYHOM
KapTHUHBI MUPA, B pa3BUTUN COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOMN JESITEIBHOCTHU JIHOJEH;

YUUTHIBATh TPAaHULBI TPUMEHEHUS M3YyUYEHHBIX (U3UUYECKUX MOJeNel: MaTrepualibHas ToYKa,
WHEpIHAaTbHAs CHCTeMa OTCu€Ta, aOCOMIOTHO TBEPAOE TENO, WMICAIBHBIN Tra3, MOJEIH CTPOCHHUS Ta30B,
KHUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBIN IIEKTPUUYESCKHUM 3apsi/i IPU PELICHUU (PU3UUECKUX 3a]1a4;

pacrno3HaBaTh (hu3HuUecKue SBJICHHs (TPOIECChl) U OOBSICHATH UX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KUHETUUECKOW TEOPUM CTPOCHUS BEIIECTBA U JJEKTPOJMHAMHMKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE IBWKCHHE, CBOOOJHOE TMAaJeHUe Tell, ABWKCHHE I0 OKPYKHOCTH,
WHEepIHs, B3auMoiericTBre e, 1uddy3us, OpoyHOBCKOE ABMKECHUE, CTPOSHUE KHUAKOCTEH U TBEPIBIX TEII,
HM3MEHeHHne 00bEMa TeN MPH HarpeBaHUU (OXJIAX/IEHUH), TEIUIOBOE paBHOBECHE, UCIIapeHue, KOHICHC CalHs,
IJIAaBJICHUE, KPUCTAJUIM3alUsl, KHUIIEHHE, BJIAXHOCTh BO3/lyXa, IOBBIIICHUE MAABJICHUS Tra3a IpU €ro
HAarpe€BaHUU B 3aKPBITOM COCYZE, CBS3b MEXKIY MapamMeTpaMHd COCTOSIHHAS Ta3a B HM30IPOIECCax,
AJIEKTPU3ALHS TEN, B3AUMOJCHCTBHE 3apsJIOB;

OMKCHIBATh MEXAHMYECKOE JABW)KCHHE, HCIONB3YysAd (PU3NYECKUE BEIMYMHBI: KOOpAMHATA, IYyTh,
NepeMeNnieHnue, CKOpPOCTb, YCKOpEHHEe, Macca Tella, CUJla, HMIIYJbC Tejla, KUHETUYeCKas HHEeprus,
MOTEHIMAIbHAS HYHEPTUsl, MEXaHWYeCKass padoTa, MEXaHWYECKash MOIIHOCTh; MPHU OMMCAHUHU TPABHIHHO
TPaKTOBaTh (PUIWYCCKUN CMBICT HCIIONB3yEMbIX BEIWYMH, WX OOO3HAYCHHUS W CIUHUIIBI, HAXOIHTh
(bopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUYHUHY C IPYTUMH BEIMYHMHAMU;

ONKCHIBATh HM3yUEHHBIC TEIJIOBBIE CBOICTBA T€l U TEIUIOBBIE SIBICHUS, MCIONB3Yys (pu3mdeckue
BEJIMYMHBI: JIaBJICHUE Ta3a, TeMIeparypa, CpeaHss KHUHETHYECKash HHEPrus XaOTUYECKOrO JBUKEHUS
MOJIEKYJI, CPEIHEKBAJAPATUYHAS CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSsSI dHEPrus, padora
ra3za, K03(QQUIHUEHT TOJIE3HOTO JCHCTBHUS TEIJIOBOTO JIBUTATENs; MPU OMHCAHUM TMPaBUIBLHO TPAKTOBATH
(bu3MUYECKU CMBICT HUCHOIB3YEMBIX BEIWYMH, WX OOO3HAYEHHUS U EIUHUIIBI, HAXOJIUTh (OPMYIIBI,
CBSI3BIBAIOIIUE TaHHYIO (U3UUYECKYIO BETMUUHY C APYTUMHU BEIHMUYUHAM;

OTHCHIBATh M3YUYEHHBIE AJIEKTPUUYECKHE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKUE SIBICHUS (IIPOIIECCHI),
UCTIONB3Ysl (PU3MUECKHE BEIMYUHBIL: AJIEKTPUUYECKUN 3apsifl, SJICKTPUUYECKOE I0JIe, HAMPSHKEHHOCTh OIS,
MOTEHIIMaJ, pPa3HOCTh TMOTEHIMATIOB, MpPH OMUCAHUHM MPABWIBHO TPAKTOBaTh (PU3UYECKUIl CMBICI
UCIOJIb3YEMBIX BENUYHMH, X OOO3HAUEHUS U EIWHUIBI, YKa3blBaTh ()OPMYIIbI, CBSI3BIBAIOLIUE TaHHYIO
(GHU3MYECKYIO BETMYUHY C IPYTUMH BEINYHHAMU;

aQHATM3UPOBATh (PU3WUYECKHUE TIPOIIECCH U SBJICHHS, UCIMOJIB3YS (DU3NYECKHUE 3aKOHBI W MPUHIIUIIBL:
3akoH BcemupHoro Tsarotenus, |, Il u |1l 3akonsl HeloToHa, 3aKOH COXpaHEHUsS MEXaHUYECKOW SHEPTuw,
3aKOH COXPaHEHUsl UMITYJIbCa, IPUHIUI CYTEPIIO3UIIMH CHII, TPUHIUIT PAaBHONIPABUS MHEPLUATIBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETHYECKYIO TEOPHIO CTPOEHHUS BEIIECTBA, T'a30BbI€ 3aKOHBI, CBSI3b CPEIHEHN
KMHETHYECKOW HSHEPTUM TETUIOBOTO JBM)KCHHS MOJICKYJI C aOCOJIOTHOW TEeMIEepaTypoil, MEpBBIA 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAaHEHHUsS JIJIEKTPUYECKOro 3apsiia, 3akoH KyroHa, mpu 3TOM pa3nuyarh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MATeMAaTUYECKOE BBIPAKEHHE U YCIOBUS (TPaHUIBI, OOIACTH)
MIPUMEHUMOCTH;

OOBSCHITH OCHOBHBIC TIPUHIIUIIBI ICUCTBUS MAIIMH, MPUOOPOB U TEXHUUECKUX YCTPOMCTB; pa3inyaTh
YCIIOBUS MX 0€30MaCHOTO UCTIOIh30BAaHUS B TIOBCETHEBHOM JKU3HU;

BBITIONHSATEH AKCIIEPUMEHTHI TI0 UCCIIEIOBAHUIO (PU3MYECKHX SBICHUI U TPOIIECCOB C UCIIOJIb30BAHUEM
MPSIMBIX ¥ KOCBEHHBIX H3MEpPEHUM, Mpu 3TOM (OPMYIUPOBATh MpobiaemMy/3amady M TUMOTE3y y4eOHOTO
JKCIIEPUMEHTa, COOMpAaTh YCTAaHOBKY W3 TMPEMIOKEHHOTO OOOpYIOBaHHWsA, TMPOBOJAUTH OMBIT |
(bOopMyIIUpPOBATh BHIBOJIBI;

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIE W3MEpEHUs (PU3NYECKUX BEIMYUH, MPH ITOM BBIOMPATH
ONTHUMAJIBHBINA CIOCOO M3MEPEHUS U UCIIONIb30BaTh U3BECTHBIE METO/bI OLIEHKH MOTPEIIHOCTEH N3MEpPEHUII;



UCCIIEIOBaTh 3aBUCUMOCTH MeXAYy (U3MUECKUMU BEIUYMHAMU C HCIOJIB30BaHUEM MPSIMBIX
U3MEpEeHUul, IpU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHpPOBATH PE3yJbTaThl MOJYyUYEHHOW 3aBHUCHMOCTH
(bu3MUYECKUX BEIMYMH B BHJIC TAOIUI] ¥ TpaUKOB, EJIaTh BBIBOJIBI 110 Pe3yIbTaTaM UCCIICIOBAHMS;

coOmrofarhk mpaBuiaa O€30MacHOro Tpyna MpH MPOBEACHUU HCCICIOBAaHUN B paMKaxX y4eOHOTO
OKCIIEPUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM M  MPOEKTHOM  JEATEIbHOCTH C  HCIOJIb30BAHHEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS;

pemars pacyE€THBIE 3a/1a4M C SIBHO 3aJaHHON (PU3UYECKONW MOJIENBI0, UCIIONbB3Ysl (PU3NICCKUE 3aKOHBI
Y TIPUHITUIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3a/1a4U BHIOMPATh (U3NUYECKYIO MOJCIb, BBIICIATH (DU3HUSCKUE
BEJIMYUHBI U (OPMYJIbI, HEOOXOAUMBIE IJid €€ peIIeHUs, MPOBOIUTH PACUETHl U OIEHUBATh PEaJIbHOCTH
MOJIyY€HHOTO 3HAUCHUS (PU3HUECKON BEIMYUHBL,

penaTh Ka4YeCTBEHHBIC 3a/1a4d: BBICTPAUBATh JIOTHUYECKH HEMPOTUBOPEUMBYIO LIETIOYKY PACCYKICHUM
C OTMOPO HAa M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHHUS,

UCIOJIb30BaTh IMPHU pEIICHWH Y4YeOHBIX 3a7ad COBPEMEHHbIE HWH(OPMALMOHHBIE TEXHOJOTUU IS
MOWCKA, CTPYKTYPUPOBAHMs, HWHTEPIPETAllMd M TMPEACTaBICHUS Y4eOHOM U HAyYHO-MOMYJISIPHOI
nH(OpPMALINY, TIONYYCHHOW W3 PA3IMYHBIX HWCTOYHUKOB, KPUTHYCCKH AHAIU3UPOBATH IIOTYYaeMYIO
nH(pOPMAIIHIO;

MPUBOJIUTH TMPUMEPHI BKJIAJa POCCUUCKHX M 3apyOeXKHBIX YUEHBIX-(DM3HKOB B PAa3BUTHE HAYKH,
00BSICHEHHE MPOLIECCOB OKPYKAIOILIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUM;

WCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS 10 (U3MKE B TIOBCEIHEBHOW >KM3HU g OOecredeHus
0e30MmacHOCTH Mpu 00paIIeHu ¢ TPUOOpaMU U TEXHUUYECKUMHU YCTPOMCTBAMH, IS COXPAHEHUS 3/I0POBBS U
COOJTIOICHHSI HOPM SKOJIOTMYECKOTO MOBEJCHHUS B OKPY KaIOIIe Cpee;

paboTaTh B IpynIe C BBIIOJHEHUEM PAa3IMYHBIX COLMATIBHBIX POJIeH, MIaHUPOBaTh PadOTy TPyMIIbI,
paIMoOHATIFHO PACIIPENCIATh OOS3aHHOCTH W TUIAHUPOBATH JACSITEIHLHOCTh B HECTAHJAPTHBIX CHUTYAIHSX,
aJICKBaTHO OIICHUBATDH BKJIAJ KXKI0TO U3 YUYACTHUKOB I'PYIINBI B PEIICHHE PACCMAaTPUBAEMOM MTPOOIIEMBI.

K konmy oOyuenus B 11 kiacce mpeaMeTHbIE pe3ynbTaThl HA 0a30BOM ypPOBHE JOJIKHBI OTPa)KaTh
c(hOpPMHUPOBAHHOCTH Y O0yUaIOLUXCS YMEHHI:

JEMOHCTPUPOBATh HAa MPHUMEPAX pPOJIb U MECTO (PU3UKK B (HDOPMUPOBAHHH COBPEMEHHON Hay4YHOU
KapTUHBI MUpPA, B Pa3BUTUN COBPEMEHHON TEXHUKH M TEXHOJOTMH, B IPAKTHYECKOW JEATEIIbHOCTH JIFOAEH,
L[EIOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJIENEH: TOYEUHBIH 3IIeKTPUYECKHI
3apsl, JIyd CBeTa, TOYCUHBI MCTOYHHUK CBETA, siICPHAs MOJENIb aTOMa, HYKJIOHHAs MOJIEJh aTOMHOTO sipa
IIpU pelIeHnn (PU3NYECKUX 3a/1a4;

pacmo3HaBaTh (u3MuUeckue SABICHHUsS (TIpoIlecChl) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH U KBAaHTOBOH (DU3UKH: dJEKTPUUECKasi TPOBOAUMOCTh, TETNIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE JCHCTBUSA TOKa, B3aUMOJEHCTBUE MArHUTOB, DOJEKTPOMArHUTHAs WHIYKIUSA, JeHCTBUE
MarHUTHOTO TIOJIS Ha MPOBOJHHUK C TOKOM M JIBIDKYIIHICS 3apsiji, JJIEKTPOMAarHUTHBIE KOJIeOAHUs U BOJIHBI,
MPSIMOJIUHENHOE pacHpOCTpaHEHUE CBETa, OTpPa)KCHHE, MpeloMieHHe, HHTephepeHnus, Iudpakuus u
MOJIIpU3alusl CBETa, quctepcusi cBeTa, (ortornexrpuueckuii rddekt (dhororddekr), cBeTOBOE NaBICHHE,
BO3HMKHOBEHHE JTMHEHYATOTO CIIEKTPa aTOMa BOJ0OPOa, €CTECTBEHHAs! M UICKYCCTBEHHAS PaJHOAKTUBHOCTB;

OMHCHIBATh W3Y4YEHHBIE CBOWCTBA  BEIIECTBA (DJICKTPUUYECKHUE, MATrHUTHBIC, ONTHYECKHUE,
ANEKTPUUYECKYIO MTPOBOAMMOCTh PA3IUYHBIX CPEM) M AJIEKTPOMATHUTHBIC SIBICHUS (TIPOLIECCHI), UCIIONb3YS
(dbu3MUecKre BEIMYMHBI: dIEKTPUUECKHUI 3apsiy, CHJIa TOKA, DJEKTPUYECKOe HANpPsDKEHUE, DIIEKTPUIECKOoe
COTPOTHUBIICHNE, PA3HOCTh MOTEHIIUAJIOB, AJEKTPOJBIDKYIAs Cujia, paboTa TOKa, MHAYKIIUS MAarHUTHOTO
noJisi, criia Ammepa, cuna JlopeHna, WHAYKTUBHOCTh KAaTYIIKH, SHEPTHs JIEKTPUUYECKOTO M MAarHUTHOTO
moJyied, MepuoJ M YacToTa KoyiebaHWil B Koyie0aTelIbHOM KOHTYpE, 3aps] M CHJa TOKa B TIpoIecce
TapMOHHYECKHUX DJIEKTPOMArHUTHBIX KoNeOaHMii, ()OKyCHOE PACCTOSIHHE W ONTHUYECKas CHJIAa JIHMH3BI, MPH
OMMCAaHUU TMPaBUWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HCIOJb3YEMbIX BEIUYHMH, MX OOO3HAYCHUS U
€IMHHULIBI, YKa3bIBaTh (hOPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3NUECKYIO BETUUYHUHY C IPYTUMH BeIMYHMHAMY;



OINMCBIBaTh M3YYECHHbIE KBAaHTOBBIC SBJIECHUS M IPOLECCHI, MCIOJB3Yys (PU3MUECKUE BEIMUYUHBIL:
CKOpOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U 4acTOTa CBETA, YHEPIUA U UMIYJIbC (POTOHA, MEPUOA
MoJIypacriaja, SHEprusi CBA3M aTOMHBIX SJIep, MPU ONMHMCAHUH NPABWIBHO TPAKTOBATh (PU3UUECKUN CMBICH
UCTOJIBb3YEMBIX BEIWYHMH, WX OOO3HAYCHHMS WM EIUHMIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(bU3NYECKyI0 BEJIMYUHY C APYTMMU BEIMUYMHAMH, BBIYUCIISTH 3HaYCHNUE (PU3MUECKON BETUYHMHBI;

aHAJM3UPOBaTh (PU3MUECKUE MPOLECCHl U SBJICHUSA, UCMONb3Ys (PU3NYECKHE 3aKOHBl U MPUHLUIIBL:
3akoH OMma, 3aKOHBI MOCJIEI0BATEIbHOTO U MApaJIENbHOIO COEAMHEHUS MPOBOJHUKOB, 3aKOH JlKoymsa—
Jlenna, 3aKOH 3J1EKTPOMAarHUTHOM MHAYKLWHU, 3aKOH NPSMOJIMHEHHOTO PACIPOCTPAHEHMsI CBETA, 3aKOHBI
OTPAKEHMsI CBETa, 3aKOHBbl IPEJOMJIEHUS CBEeTa, ypaBHeHHME OMHHIUTeHHa i ¢orodddexra, 3aKoH
COXpPAHEHMs SHEPruM, 3aKOH COXPAHEHHUS HUMILYJIbCA, 3aKOH COXPAHEHMs 3JIEKTPUYECKOro 3apsja, 3aKOH
COXPAaHEHHUsI MaccoBOI'0 YHCIa, NOCTyJaThl bopa, 3aKOH paJuoakTHBHOIO paclaja, Npu TOM pa3inyaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4YEeCKOE BBIPAKEHHE W YCIOBHSA (TpaHHIbI, 00JacTH)
IIPUMEHUMOCTH;

OIpeJIeNIATh HApaBJICHUEe BEKTOpa MHIYKIIMM MarHUTHOTO I10JIs1 IPOBOJIHUKA C TOKOM, CUJIbI AMIepa
u cuiibl JlopeHna;

CTPOMUTH U OIMCHIBATh U300pakeHUE, CO3/1aBAEMOE IJIOCKUM 3€PKajioM, TOHKOH JINH30M;

BBINOJIHAT SKCIIEPUMEHTBI 110 UCCIEIOBAHNIO (PU3MUECKUX SBJICHUN U MPOLIECCOB C UCIIOIb30BaHUEM
IOPSMBIX U KOCBEHHBIX M3MEPEHMii: NMpH 3TOM (OPMYIMPOBATH MpoOiieMy/3aqady M THIIOTE3y y4yeOHOro
SKCIIEPUMEHTa, COOUpPATh YCTAHOBKY U3 MPEIOKEHHOrO O0OpYJOBAaHHS, HPOBOAUTH ONBIT MU
(hOopMyJIHPOBATH BBHIBOJIHI;

OCYILIECTBIIATh HpPsSMble M KOCBEHHbIE H3MEpeHUs (U3NYECKUX BEIMYMH, NPU 3TOM BbIOMpPAThH
ONTUMAJIbHBIN CIIOCOO MU3MEPEHHUS U UCII0IB30BaTh U3BECTHBIE METO/IbI OLIEHKHU MOIPEIIHOCTEN U3MEPEHUH;

WCCIIEIOBATh 3aBUCUMOCTH (PU3MUYECKUX BEIIMYHMH C UCIOIB30BAHUEM MPSIMBIX H3MEPEHHIA: TIPU STOM
KOHCTPYHPOBAaTh YCTAaHOBKY, (PMKCHPOBATH PE3yJIbTATHI MOJYYSCHHON 3aBUCUMOCTH (PU3MYECKUX BEITMYWH B
BUie TabIuIl U TpadUKOB, A€1aTh BBIBOABI 110 pe3yJibTaTaM UCCIEI0BaHMS;

coOmoaTh MpaBuia 0€30MacHOro TpyZa IMpH IPOBEICHWU HCCIENIOBaHMA B paMKax y4eOHOro
SKCIIEPUMEHTa,  Y4eOHO-HCCIEAOBATEIbCKOM M  MPOEKTHOM  JEATEIbHOCTH C  MCIIOJIb30BAaHHEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOpPHOTO 000PYI0BaHUS;

pemaTh pacy€THbIE 3a/1a4M C SBHO 33JaHHOM (U3UYECKON MOJEINbI0, UCHOMb3Ysl (U3NUECKHE 3aKOHBI
Y TIPUHLIUIIBL, HA OCHOBE aHajM3a yCJIOBHS 33Ja4d BHIOMPATh (GU3UUECKYIO0 MOJIENb, BBIJCIATh (pu3nueckue
BEJIMYMHBI U (OPMYIBI, HEOOXOIMMBIE ISl €€ peIIeHHs, MPOBOJANUTh PAcyE€Thl M OIEHUBATH PEATHbHOCTD
MOJTYYSHHOTO 3HaYCHHS (PU3NIECKON BETMIHHBI,

pelaTh Ka4yeCTBEHHbIE 33]]aui: BHICTPAUBATh JIOTHYECKH HETIPOTUBOPEUUBYIO LIEMOYKY PaCCykKICHHH
C OIOPOH Ha N3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3HUECKUE SBIICHMUS;

WCTIOJB30BaTh TPH PEHICHUH Y4YeOHBIX 3aJad COBPEMEHHBIE WH(POPMAIMOHHBIE TEXHOJOTHUH IS
MONCKA, CTPYKTYPHPOBAHWS, WHTEPIPETAIIMA W TIPEACTABICHUS YYEOHOH W HAyYHO-TIOMYJISIPHON
uHpOpMalUY, TOJXYYEHHOW U3 pa3NUYHBIX HCTOYHMKOB, KPUTUYECKH aHAJIM3UPOBATh IOJIy4aeMyIo
uH(pOpMaIINIO;

OOBSICHATh TIPUHIUITBI ACHCTBHS MAIINH, MTPHOOPOB M TEXHUYECKUX YCTPOMCTB, Pa3In4aTh yCIOBHUS
nx 0e30MacHOro MCIMOJIb30BaHUs B TOBCETHEBHOM JKU3HH;

NPUBOANUTH MPUMEPHI BKJIA/Ja POCCHUICKUX U 3apyOeKHBIX yU€HBIX-(DU3MKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHMUS 10 (U3MKE B TOBCEAHEBHOW KHU3HU s oOecredyeHus
0e30MacHOCTH Mpu o0pallleHuu ¢ TpudopaMu U TEXHUYECKUMHU yCTPOMCTBAMH, IS COXPAHEHUS 3/I0POBbS U
COOJIIOICHHSI HOPM KOJIOTHYECKOT0 MIOBEICHUS B OKpY Karollei cpejie;

paboTaTh B IpymIiie ¢ BBITOJHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH, MIaHUPOBATh PabOTy TPYMIIbI,
palMOHANIBHO pacHpeAessaTh OOA3aHHOCTU M IUIAHMPOBATH JAEATEIBHOCTh B HECTAHJAPTHBIX CHUTYaLMsIX,
aJIeKBAaTHO OLIEHNWBATh BKJIAJ] K&KIOI0 U3 YYACTHUKOB IPYMIBI B PEILICHHE PACCMATPUBAEMOI IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

dazoBbIe Mepexoabl

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJIMHAMUKA
bubmuorexa [JOK

4.1 JrekTpocTatuia 10 https://m.edso00.ru/7f41bf72
49 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubmuoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJTACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/aesioB U TeM uu@poBbIe
Ne ni/m P Kontpoabnbsie IlpakTuueckue (udpp )
NPOrpamMmsbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcbl
Paznea 1. JIEKTPOANHAMUKA
MarnuTtHOoe noje. IJIeKTpOMarHuTHast bubnmnoreka HOK
1.1 11 1 3
WHIYKIUA https://m.edso0.ru/7f41c97c
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
91 MexaHu4yeckue 1 3JeKTPOMarHUTHhIE 9 1 bubmmoreka [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97c
MexaHu4eCcKUe 1 AIEKTPOMArHUTHBIE bubmmoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bubmmoteka IIOK
2. 1
3 Onriia 0 3 https://m.edsoo.ru/7f41c97c
Uroro no pazueny 24

Pasen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CTICIIUATBHOM TEOPUH bubnnoreka [JOK
3.1 4 1
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Paznen 4. KBAHTOBASI ®PU3UKA
bubnunorexa LIOK
4.1 I
DIIEMCHTHI KBAHTOBOH OIITHKH 6 https://m.edsoo.ru/7f41c97c
bu6nmnorexa LIOK
4.2 4
Crpoctne atoma https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE PO 5 but6mmoreka [IOK



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

Hroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DneMeHTHl aCTPOHOMHUU M aCTPOPHUIUKU 7 1 ﬁ;f;;;fg;?ﬁﬁ £41c97c
Hroro no pazgeny 7
Paznen 6. OBOBLHAIOLIEE IOBTOPEHUE

6.1 O6o061maroniee MOBTOpPEHUE 4 E;I[?SH/I//I;T:;(::)(])_IrOuﬁ £41c97c
Hroro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBOo 4acoB JJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoka Koutpoabubie IIpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl

1 ®dusuka — Hayka o npupozae. Hayunsie 1 bubnnoreka [JOK
METO/Ibl TO3HAHUS OKPYKAIOIIETr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u MecTo pusuku B hopMupoBaHuu

2 COBPEMEHHOM HAyYHON KapTHHBI MUPa 1 bubmorexa LHOK

P o P pa. https://m.edsoo.ru/ff0c33e6
B [IPAKTUYECKOU JEATEIbHOCTH JIIOIEU
MexaHnn4eckoe JBHKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpPHOE ITPSAMONIMHETHOE 1 bubnnorexka [JOK
JIBIKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSAMOJIMHENHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majeHue. Y cKopeHue 1 bubnuorexa [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc

7 Kpuponuneiinoe npmxenue. /[pmkenne 1 bubmuorexa [JOK
MaTepUaIbHOU TOYKHU IO OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Ipunuun otHocuTenbHOCTH ["anunes.

8 WNueprimanbHble CHCTEMBI OTCUETA 1 bubmmorexa [JOK

P ' https://m.edsoo.ru/ff0c3be8
ITepBsiit 3akoH HproToHA
9 Macca tena. Cuna. [lpunuun 1 bubnmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Cylnepro3uiuu cuil. Bropoii 3akox
HprotoHa 1151 MaTepualibHOM TOUKHU

https://m.edsoo.ru/ffOc3be8

Tperuii 3akoH HproToHa 111

bu6mmoreka [IOK

10 MaTEepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia

11 Tsokectu. [lepBas kocMuaeckas bubmorexa HOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh
bubmuorexa [JOK

12 Cuna ynpyrocrtu. 3akoH I'yka. Bec tena https://m.edsoo.ru/ff0c3e18
Cuia tpenusi. Koadduument tpenus.

13 Cuia CszOTI/IBJIeI?I/Iq:I npu I[BI/I)P;CCHI/II/I bubmorexa LHOK

https://m.edsoo.ru/ff0c3f76
Tena B KUAKOCTU WJIH raze
[TocTynarenbHOE U BpaliaTeibHOE

14 JIBIDKEHHUE a0COJIFOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHsI TBEPJIOTO Tea
HNMnynec MaTepuanbHOU TOYKH,

15 CHCTEMbI MaTEPUAJIbHBIX TOYECK. bubnuoteka [JOK
Hmnynbce cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBUKEHHE
Pabota u Mo1IHOCTD CHITBI.

16 Kunetnueckas s3HEprus MaTepuaibHON bubnnorexka [JOK
TOukH. Teopema 00 U3MEHEHUH https://m.edsoo0.ru/ff0c4502
KUHETHYECKOW SHEPTUH
[ToreHmanpHas 3HEPTHUsl.

[ToTenmuanpHas 3}01epr1/1;1 yIpyro Bu6orexa [IOK

17 neOpMUPOBAHHON MPYKUHBI.

[ToTenmanpHas YHEPTUS Tea BOIH3U
MOBEPXHOCTU 3eMITH

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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18

19

20

IloTenumanbHBIC M HEIIOTCHIIMAIBHEIC
cuibl. CBSI3b pa6OTI)I HCMMOTCHIMAJIBHBIX
CHJI C I3MEHEHHEM MEXaHHYSCKOM
OHCPIrun CUCTEMEI TEII. 3aKkoH
COXpaHCHUA MEXaHH4YeCKOM OHEpPIrun

JlabopaTtopHast pabora «Hcciaenoanue
CBSI3U Pa0OTHI CHIIBI C H3MEHEHUEM
MEXaHHYECKOW YHEPTUU Tejla Ha
pUMEpPEe PACTSHKEHUS PE3UHOBOTO
KIyTay

KonTtponpsHast pabora o Teme

«Kunemaruka. /[unamuka. 3aKoHbI
COXpaHEHHUS B MEXaHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nsuxenue. udpoysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

23

24

Xapaxkrep ABUKECHUS U B3aUMOJCHCTBUSA
yacTHUl BenecTra. Monenu cTpoeHust
ra3oB, )KUJAKOCTEW U TBEPABIX TEI

Macca MOJICKYII. Komunuecto BCIICCTBA.

[TocTostHHas ABoraapo

TennoBoe paBHOBecue. TeMmiepaTypa u
e€ usmepenue. Illkana remneparyp
Ilenbcus

25

26

HNneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKOM SHEPIUr

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

JBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Kinaneiipona

27 3akoH JlanmbToHa. ["a30BbIC 3aKOHBI
JlaboparopHas pabota «MccrnenoBanue
28 3aBUCUMOCTH MEXTy TTapaMeTpaMu
COCTOSTHUS Pa3peKEHHOTO Ta3ay
29 H3onponecchl B uACATBHOM ra3e U uxX bubnnorexa [HOK
rpaguyecKoe NpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U
30 criocoObI e€ n3menenusi. Konnuecto bubnuorexa [JOK
TEIUIOTHI U paboTta. BHyTpeHH: s https://m.edsoo0.ru/ff0c5952
SHEPTrUsl OTHOATOMHOTO UJICATBHOTO
raza
bu6mmoreka [IOK
31 Brtet Temuonepe/ay https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BELLIECTBA.
32 KommuectBo TemmoTs! mpu bubmmorexa [OK
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenade. AnuabaTHbIN mpoliecce
33 [lepBrlii 3aKOH TEPMOJMHAMUKY U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30MpolLeccaM https://m.edsoo.ru/ffOc5efc
34 HeoGpatumocTs npoieccoB B IpUpoe. bubmuoreka [IOK
BTopoii 3ak0H TEpMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunmun nevicteus u KII/ TenmoBoit bu6mmorexa [IOK
MallIuHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KIT/
37 DKooruyeckue npoodaemMbl

TCIIJIOOHCPICTUKHA



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

38 O6o6marmuil ypok «MosekyspHas bubnmoreka [JOK
¢duzuka. OCHOBBI TEPMOIMHAMUKID) https://m.edsoo0.ru/ff0c6938
KonTpomnpHas pabora mo Teme

39 «Monexynsipaas ¢puznuka. OCHOBBI bubmorexa LIOK

YIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI

40 [TapooOpa3oBaHre U KOHICHCAITUSA. bubnnoreka [HOK
Hcnapenue u KureHue https://m.edsoo.ru/ff0c63b6

41 AOCOIIOTHAS U OTHOCHUTEJIbHAS bubnuorexa [JOK
BIIQXKHOCTh BO3yXa. HacklleHHslii nap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucramnmyeckue u

42 amop(HbIe Teraa. AHU30TPOIHUS CBOMCTB bubnuorexa [JOK
KpUCTaLIOB. JKHIKHE KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUaIIbI
[InaBnenue u KpucTaUIM3aIKUA.

43 VY enbHas TEIUIOTA IUIABICHUS bubmmorexa LIOK

g ’ https://m.edsoo.ru/ff0c6708
CyOnumarnus
bu6nmoreka [JOK
44 v 0
PABHCHHE TEMIIOBOTO Dasanca https://m.edsoo.ru/ff0c6820
OnexTpuzanus Teil. JNEKTPUIECKUI
45 3apsia. JIBa BUJIa DIEKTPUIECKUX bubmmorexa LIOK
AL A P https://m.edsoo.ru/ffOc6bcc
3apsioB
[IpoBOgHUKY, TUITEKTPUKH U
46 H(f)f[ HHOBO HI/?KI/I 3aK5H COXpaHEHUs bubmmorexa LIOK
YIPOBOA ’ P https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsia
B3aumonelicTBue 3apsa10B. 3aKOH
47 Kynona. Toueunslii 31eKTpuYECKUid bubmmorexa LIOK
Y ' P https://m.edsoo.ru/ffOc6ce4
3apsn
48 Hanpsix€HHOCTH 2JIEKTPUUYECKOTO MOJIS. bubnmuotexa [JOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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[IpuHnun cynepno3unuun
AJIEKTPUYECKUX ToJeH. JInnuu
HANPSKEHHOCTH

https://m.edsoo.ru/ffOc6df2

49

50

51

52

53

Pabota cui 371eKTpoCTaTHYECKOTO MOJISL.

ITorenmnman. Pa3HocTh MOTEHIIMAJIOB
[IpoBOHUKY U TUAJECKTPUKU B
3JIEKTPOCTATUYECKOM II0JIE.
JvanekTpudeckass TpOHUIAEMOCTD

OnektpoéMkocTb. Konnencarop

DIEKTPOEMKOCTb IJIOCKOTO
KOHJIeHCAaTopa. DHEPTHUs 3apsHKEHHOTO
KOHJICHCATOpa

JlaGopaTtopHas pabora "M3mepenue
JIEKTPOEMKOCTH KOHJeHcaTopa”

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6f00

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7126

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0

54

[IpyuHIHAI 1ENCTBHS U IPUMEHEHHE
KOHJIEHCATOPOB, KOMMMPOBAJILHOTO
arapara, CTpyMHOr0 IIpHHTEpa.
DneKTpocTaTHIeCcKast 3allnTa.
3a3eMyIeHHE SIEKTPONPUOOPOB

55

DIIeKTPUUECKHI TOK, YCIOBHS €T0
cyniectBoBaHud. [I0CTOSAHHBIN TOK.
Cwiia Toka. Hampsixenne.
Conpotusnenue. 3akon OMa jist
yJacTka [enu

56

[TocnemoBarenbHOE, TAPAILIEIEHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOTHUKOB.
JlaGopaTtopHnast pabora «3yuenue
CMEIIAHHOTO COSIMHEHHS PE3UCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

S7

PaboTa 1 MOIIHOCTB AMEKTPUUECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 1Ji MOJTHOM (3aMKHYTOM )
anekTpudeckoit nenu. Koporkoe
3ambikanue. JlabopaTopHas padora
«M3mepenne D/IC ncrtouHuka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS

bubmuorexa [JOK
https://m.edsoo.ru/ffOc7ae0

59

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJIeHI/Iﬂ MECTAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTh

60

61

62

63

DNEKTPUYECKUN TOK B BAKyyMe.
CBolicTBa AJIEKTPOHHBIX ITY4YKOB

[TonynpoBoIHUKH, UX COOCTBEHHAS U
npuUMecHas mpoBouMocTh. CBolicTBa
p—n-nepexona. [lonynpoBogHUKOBBIE
npudopbI

DJEeKTpUYECKUi TOK B pacTBOpax U
pacIuaBax 3JeKTPOJIUTOB.
DNEeKTpOTUTHYECKAs TUCCOIHALINS.
DnexTponauns3

DJIEKTPUYECKUI TOK B Ta3ax.
CaMOCTOSTEIIbHEIN U
HECaMOCTOSITENIbHBIN pa3psa. MonHus.
IIma3zma

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

64

DnekTpuueckue mpruOopbl U yCTpoicTBa
U UX [IPaKTUYECKOEe IPUMEHEHHE.
[IpaBuna TexHuKH 6€30MaCHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

65 O06o0manmui ypok 1 bubnmoreka [JOK
«DJIEKTPOAMHAMHUKAY» https://m.edsoo.ru/ff0c88be
KonTpomnpHas pabora mo Teme

66 «Qnexrpocraruka. [locTosHHBII 1 bubnuoreka [IOK
ANEKTPUYECKUN TOK. TOKM B pa3iM4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 PesepBHbIil ypok. KonTpoiasHas pabora 1 bubnnoreka [HOK
1o Teme "DIeKTpoguHaMuKa" https://m.edsoo.ru/ff0c8c56
PesepBHblit ypok. O6o01aromuii ypok bubnuorexa [JOK

68 1
o remam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoabnsie  Ipakrueckue il:;:eﬂl/lﬂ :)Iglc)l;l;z?;fenbnme
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmoreka LIOK
Bektop MaruuTHOM MHAYKUMH. JIMHUM https://m.edso00.ru/ff0c9778
MarHuTHON MHIYKIIUH
MaruuTtHoe 1ose MPOBOJHHKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
BzaumopeiicTBue mpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHnas pabora «3yueHue 1 1 bubmmnoreka [HOK
MAarHUTHOTO IOJIA KaTYLIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [IOK
«HUccnenoBanue nercTBUS https://m.edsoo.ru/ffOc9acO
MIOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS HA

5 JBIOKYIIYIOCS 3apsKEHHYIO YaCTHILY. 1 bubnuotexa [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnexkTpoMarauTHas HHAYKIus. [ToTok

6 BeKTOpa MarHUTHOU uHAykuuu. J/1C 1

WHIYKUIHUU. 3aKOH AJIEKTPOMArHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

naaykuuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBJICHUS
ANEKTPOMArHUTHOU WHIYKIIHH))

NuaykTuBHOCTB. SIBIeHUE
camouHaykiuu. 9JIC caMOMHAYKIUH.
DHeprusi MarHuTHOTO TOJIST KATYIITKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue YCTpOﬁCTBa Hn ux
IIPpUMCHCHUC: IIOCTOAHHBIC MAI'HUTHI,
QJICKTPOMArurThl, 3JICKTPOABHUIATCIIb,
YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHUII,
HHAYKIMOHHAA I1€Yb

O6o6maromuii ypok «Marautoe
noJie. DNeKTPOMarHuTHasI MHAYKIHSD»

bubnmoreka [IOK
https://m.edsoo.ru/ff0cal50

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MaruuTtHoOe nose.
DNeKTpOMarHuTHasi UHIYKLIUSD

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHNYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTU
Mepro/Ia MajbIX KoJeOaHuil rpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Koneb6arenpnbiit koHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpE.
Amnanorus MCKIAY MCXaHUYECCKNMU U
SJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXpPAaHCHUA SHCPIrUr B UACAIIbHOM
Koyie0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipeacrasnenue o 3aTyxaromux
KosieOaHusx. BoIHy X 1eHHbIC
MeXaHUYeCKHe Kojebanus. Pe3onanc.
BbIHy X IeHHBIE 3JICKTPOMAarHUTHBIC
Kose0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYHOE U
JICWCTBYIOIIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEeHUs

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. IIpoussoactso,
nepenavya u noTpedieHue
JIEKTPUYECKON YJHEPTUN

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosib3oBanus
3JIEKTPOIHEPTUHU B MOBCEIHEBHOM
KU3HU

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHnudeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacIpoOCTpaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Tonepeunblie ¥ MPOIOJIbHBIE BOJTHBI
99 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTH bubmmoreka [JOK
3ByKka. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubmmorexa LIOK
p ' https://m.edsoo.ru/ffOccfe
AJIEKTPOMATrHUTHBIX BOJH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmomnoxkarus
o5 KonTponbnas pabota «Konebanus u bubmmoreka [JOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsimonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [IOK
ToueuHslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
p L P https://m.edsoo.ru/ffOcd4e0
M300pakKeHUH B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
28 BHYTpEHHee oTpakeHue. [IpenenbHbiil bubmuorexa [JOK
YI0JI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «M3mepenue bu6muoreka [IOK
MOKa3aTelis IPEJIOMIICHHS CTEKIIA) https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne N300pakeHH B bu6mmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nrH3e. PopmyIia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «HccnenoBanue cBOMCTB
M300paXEHUI B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. Ller. JlabGopaTopHas
pabota «Habmonenne aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakiuonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOoCTh CBETOBBIX BOJIH. Bbu6motreka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue npuOOpbI U yCTPOMCTBa U
YCIIOBHSI UX 0€3011acCHOTO IPUMEHEHHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHukH. [loctynarsl bubnnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. BuG OK
nom
37 3ameIeHre BpEMEHH U COKpaIlleHue morexa L
R https://m.edsoo.ru/ffOcfa42
OHeprusi ¥ UMIYJIbC PEIATUBUCTCKOMN Bu6 OK
38 gacTullbl. CBSI3b MACCHI C YHEPTHUEH U noimorexa L
HMITYTHCOM. DHEprus MOKos https://m.edsoo.ru/ffOcfc68
Kontponbnas padota «Onrtuka. BuG OK
39 OCHOBBI CIETIHATTHFHON TEOPUHU nomorexa L

OTHOCHUTCIIBHOCTH))

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [lnanka. DHeprus

bubnunorexa LIOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIEI0BAHUE B LIOK
nOIMoTEKa
41 . A.T.
porospexra. Onrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddpexra. YpaBHEHHE
42 BﬁHmTegI)Ha .]'qu)l(b(i)OTOB(l)(geKTa bubnxorexa LTOK
a ’ https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» portosrddexra
Jasnenue cBera. Onbitsl [1. H.
43 JlebeneBa. XuMuueckoe ACHCTBUE buomorexa LIOK
AICBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTsa u
MPAKTUYECKOE MPUMEHEHHUE:
44
dhoToseMeHT, GOTOIATUHK,
CONHEYHas OaTapesi, CBETOUOT
45 Pemrenue 3amau mo reme «JI€MEHTHI bubmuoreka [IOK
KBaHTOBOM ONTUKU https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OmBITEL
46 Pesepdopna no paccesHuro a-4actu bubmmorexa [OK
PRLOPA p t https://m.edsoo.ru/ff0d091a
[LmanerapHast MOJ€Ib aTOMa
bubnmnorexa LIOK
47 I1 b
OCTYJIaTHL bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u noronieHue GoTOHOB
48 m 1/1}1,16 exojie aTOM:I co H(()bro OBHsI bubmmorexa LIOK
p pexol . A P https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha Apyroi. Buapl ciekTpoB
BonnoBsie cBolicTBa yacTuil. BosHBI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckymnsapao-

BOJIHOBOM AyaJIu3M. CrnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHYKACHHOC U3TYYCHUC

50

51

52

53

54

55

56

OTKpBITI/IC PaAnO0aKTHUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOaKTUBHOI'O U3JTYYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3NydeHus. Biusaue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacnan.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inyyeHue

DHeprusi CBA3U HYKJIOHOB B sIJIpe.

S nepHble peakuuu. SnepHbii
peaktop. [IpobrnemMsbl, mEpPCIEKTUBHI,
JKOJIOTUYECKUE aCIIEKTHI SIACPHON
SHEPreTUKHU

DneMeHTapHble yacTullbl. OTKpBITHE
MO3UTpOoHA. MeToibl HAOMIOACHUS U
PErucTpalvy JIEMEHTAPHBIX YaCTHII.
Kpyrusiii cton «®yH1aMeHTaabHbIe
B3anmMoaercTBud. EnMMHCTBO
(bU3UIECKOI KapTUHBI MUPa»

Bup 3Bé3nnoro neba. Co3Be3aus,
SIpPKUE 3BE3/1bl, MIJIAHETHI, UX BUIUMOE
nBrkeHue. CoaHeuHas CHCTeMa
Comnsaue. CoHeuHast aKTUBHOCTb.
Ncrounuk sHeprun ConHua v 3BE311

bubnmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubmmoreka IIOK
https://m.edsoo.ru/ff0d1356

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI TJIABHOM
nocJieioBaTeabHOCTU. BHYyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABICHUSI O POUCXOKICHUU U
sBomtounu CoJiHIa U 3BE3]T

Muneunsbiit [1yTe — Hama ["anakTuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B SIAPAX TATAKTHK

Bcenennas. Pa3z0oeranue rajgakTuK.
Teopust bonbioro B3pbIiBa.
PenukToBoe n3iyuyenue.
MeraranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMHUU U aCTPOPUIUKI

O6o6matomuit ypok. Ponb pusuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COLIMAIbHON 1
ATUYECKOH cdepax IesaTeIbHOCTH
YyeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto

(GU3MKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYyYHOU KapTUHE MUPA

64

O6o06matromuii ypok. Pons
¢buznueckoil Teopun B GopMHUPOBaAHUU
MpEJCTaBICHUN 0 (PU3NYECKOM
KapTUHE MHpa




Ob6o06maromuit ypok. Mecto
(hbU3UYECKOI KapTUHBI MHPaA B 00IIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAYyYHBIX PEJCTaBICHUN O IPUPOIE

66 PesepBHbIil ypok. MaruutHoe 1oie. 1
DNeKTpOMarHuTHast UHIYKIUs
PesepBubiii ypok. OnTuka. OCHOBBI

67 CHEIHAILHON TeOpUn 1
OTHOCUTEITLHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DNeMEeHTbI ACTPOHOMUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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