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INOACHUTEJIBHAS 3AIINCKA

[IporpamMma o ¢usnke 6a30BOro YpoBHS Ha YPOBHE CpEIHET0 00IIero oopa3oBaHus pa3paboTaHa Ha
OCHOBE TIOJIO)KEHUN M TpeOOBaHUIM K pe3yjbTaTaM OCBOEHHS OCHOBHOI 00pa3oBaTelbHOW IPOrpaMMBbL,
npencrasieHHbix B @I'OC COO, a takxe ¢ yuéroMm (enepanbHoil paboueil mporpaMMbl BOCIUTAHUS U
KOHIEMNIMH TpenofaBaHus yueoHoro npeamera «DOusuka» B o0pa3zoBaTeNnbHbIX opranuzanuax Poccuiickoii
denepanyy, pearn3yoIHX OCHOBHbIE 00pa30BaTEIbHBIE IPOTPAMMBI.

Copep:xanue mporpamMmmsl 1o (Gu3MKe HampaBlieHO Ha (OPMUPOBAHHUE €CTECTBEHHO-HAYYHON KapTHUHBI
mupa oOyuaromuxcs 10—11 kimaccoB npu o0yueHnn ux ¢usnke Ha 0A30BOM YpOBHE Ha OCHOBE CHCTEMHO-
nesATeIbHOCTHOrO moaxona. Ilporpamma 1o ¢usmke coorBeTcTByeT TpeboBanusm PI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, IIPEIMETHBIM U METAIIPEMETHBIM PE3yJIbTaTaM 00yUeHHsI, @ TAKKE YUUTHIBACT
HEOOXOMMOCTh peanu3alliil MEXIPEIMETHBIX CBA3ed (U3UKH C ECTeCTBEHHO-HAYYHBIMHU YYEOHBIMHU
npenMeramMu. B Hell ompenensioTcsi OCHOBHBIE LI€TM W3y4eHUs (U3UKM Ha YpOBHE CPEIHEro OOIIero
o0pa3oBaHMs, IUIAHUPYEMbIE pE3yJIbTaThl OCBOCHHS Kypca (HU3HKH: JMYHOCTHBIC, METaIlpeIMETHBIC,
npeaMeTHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

e IUIAHHUpYEMBIE PE3YJIbTAaThl OCBOCHUS Kypca (U3MKU Ha 0a30BOM YPOBHE, B TOM YHCIIE MPEIMETHBIE
pe3yJabTaThl 110 rojjamM 00yueHuUs;
e cozepxaHue yueOHoro npeamera «dusnkay 1o rojgaM o0ydeHusl.

du3nka Kak HayKa o0 HauboJsee o0IIMX 3aKOHAX MIPUPO/Ibl, BBICTYIIAs B KaueCTBE yUeOHOI o IpeiMeTa B
IIKOJIe, BHOCHUT CYIIECTBEHHBIN BKJIJ B CHCTEMY 3HaHUI 00 okpyskatorieM mupe. LIkonbHbIi Kype pu3uku
— CUCTEeMOOOPA3YIOUIMH I €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOIbKY (U3NYECKHE 3aKOHBI
Je)KaT B OCHOBE TPOIIECCOB W SIBJICHUH, M3y4YaeMbIX XUMHeEH, Ouosorueit, ¢usmueckorr reorpaduein u
acTpoHOMHeH. Mcnonp3oBaHME M aKTMBHOE NpPHMEHEHHE (DU3MYECKMX 3HAHWM ONpeneNsieT XapakTep U
pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTHH B cpepe dHEPreTHKH, TPAHCIOPTA, OCBOCHUS KOCMOCA, IOIyYCHUS
HOBBIX MaTE€pHaJIOB C 3aJaHHBIMU CBOWCTBaAMM M Jpyrux. V3ydyenue (pu3MKM BHOCUT OCHOBHOHM BKJIAJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHOW KAPTUHBI MUPa 00yYaroImuXxcs, B GOPMUPOBAHNE YMEHHUH TPUMEHSThH
Hay4HbII METOJI ITO3HAHUS MPH BHITIOJIHEHUN UMHU YYEOHBIX MCCIIEOBAHUH.

B ocHOBY Kypca ¢u3uku sl ypOBHSI CpeHEro oOIero o0pa3oBaHus MOJOXKEH Ps HACH, KOTOPhIE
MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 NOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEW KypcC ABISETCS JIOTUUECKU 3aBEPIIEHHBIM, OH COACPKHUT
MaTepHal U3 BCeX pa3ziesioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCHYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUU C HEW MaTepual Kypca (PU3NKU 00beIUHEH BOKPYT (PU3HUECKUX
Teopuil. Benymum B Kypce siBisiercss GopMUpOBaHHE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepuH,
BELIECTBE U IOJIE.

Hoes eymanumapusayuu. E€ peanuzanus npennoaraeT UCIob30BaHHE TYMaHUTApPHOTO MOTEHIIMANA
¢u3nuecKoil HayKH, OCMBICICHHE CBSI3M pa3BUTHUA (U3MKKM C pa3BUTHEM OOLIeCTBa, a TaKXke ¢
MHUPOBO33pPEHYECKMMHU, HDABCTBEHHBIMU M SKOJIOTHYECKUMHU IpoOIeMaMu.

Hoesa npuxnaonou nanpasnennocmu. Kypc Gusnku npeamnonaraeT 3HaKOMCTBO C IIMPOKHM KpPyrom
TEXHUYECKHUX U TEXHOJOTHYECKUX IIPUIIOKEHUIN U3yUEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peaan3yercs MOCPEICTBOM BBEACHHS DJIEMEHTOB COAEpXaHHs, MOCBAIIEHHBIX
HKOJIOTUYECKUM TpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBl C Pa3BUTHUEM TEXHUKU U TEXHOJIOTHH, a
TaKxe 00CYKIEHUS MPOOIEM PallMOHATIEHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTUYECKOH 0€30IacCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMU Kypca (M3MKH Ha YPOBHE CpeIHEro oOuiero oOpa3oBaHUS SBISIOTCS
¢busmveckue Teopun (GopMUpPOBAHNE TIPEICTABICHUA O CTPYKTYpPE MOCTPOEHUST (PU3UIECKON TEOPHH, POJIU
(yHIaMEHTAIbHBIX 3aKOHOB W TPHHIMIIOB B COBPEMEHHBIX NPEICTABICHUAX O MPUPOJE, TPaHHIAX
MPUMEHUMOCTH TEOPUIA, JJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U TPOIIECCOB).

CucTeMHO-esTeTbHOCTHBIN MOIX0/ B Kypce (GU3UKU peaTu3yeTcs MPeke BCEro 3a CUET OpraHn3aluu
SKCIIEPUMEHTAJIbHOW JedaTenbHOCTH oOywatonmxcs. Jlng 6a3oBoro ypoBHS Kypca GU3MKHM — 3TO
UCIOJb30BAHUE CUCTEMBbI (POHTAIBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U JabOpaTOpHBIX padorT,
KOTOpbI€ B Mporpamme mo ¢usnke oObeAMHEHbI B OOLIMI CIUCOK YYEHHMUYECKHUX IMPAKTUYECKUX PadoT.
Brienenne B yka3aHHOM IiepeyHe J1abOpaTOpHBIX paboT, MPOBOAMMBIX JUISI KOHTPOJII U OLIEHKH,
OCYIIECTBIISIETCSl yYaCTHUKaMU 00pa30BaTEbHOIO Ipoliecca MCXOs M3 O0COOEHHOCTEW IJIaHMPOBAaHUS U



ocHameHus: kabwHeta Qusuku. [Ipu 3TOM oOOecmeunBaeTcsl OBIaJeHHE OOYYAONIMMUCS YMEHHUSIMU
MIPOBOJIUTH KOCBEHHBIC H3MEpPEHUs, HUCCIICIOBAHUS 3aBUCHMOCTEH (M3NYECKUX BEIUYMH U TIOCTAHOBKY
OIIBITOB 110 MPOBEPKE MPEATIOKEHHBIX THIIOTE3.

Bonbioe BHUMaHME yHENSIETCS PEUICHUIO PAcu€THBIX M KAayeCTBEHHBIX 3amad. llpum stom ams
pacu€THBIX 3a/1a4 IPUOPUTETOM SABJISIOTCS 33Ja4d C SBHO 33JaHHOM (PM3NYECKON MOJENbIO, IO3BOJISIOIINE
MPUMEHSTh U3yYEeHHBIC 3aKOHBI U 3aKOHOMEPHOCTHU KaK U3 OJJHOTO pasfelia Kypca, TaK U HHTETPUPYS 3HaHUS
13 pa3HbIX pa3jeioB. [y kaueCcTBEeHHBIX 3aJjad IPUOPUTETOM SBJISIFOTCS 3a/1aHUS HA 00bACHEHHE IPOTEKaHMS
(bu3nUecKux SBICHUNA M MPOIIECCOB B OKPY’KaIOMIEeH KU3HHU, TpeOyromuie Bbioopa Gru3nuecKor MOAETH IS
CUTYyalluH IPAKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBuu ¢ TpedoBanmsiMu @I'OC COO k MatepuanbHO-TEXHHUECKOMY 00ECTIEYeHHIO Y4eOHOTO
nporiecca 6a30BbIi ypoBeHb Kypca (M3UKU Ha YPOBHE CpeAHEro o01iero oopa3oBaHus JODKEH U3ydyaThes B
YCIOBHSIX MPEIMETHOTO KaOuHeTa (U3MKM WM B YCIOBHSX HMHTETPHPOBAHHOTO KaOWHETa IMPEIMETOB
€CTECTBEHHO-HAyYHOTO IHKIa. B kabuHere QU3MKKM JOMKHO OBITh HEOOXOoAMMOE J1abopaTOpHOE
000pyI0BaHUE AJISl BBIMOJIHEHUS YKa3aHHBIX B IIPOrpamMMe 1o (GU3MKe YUeHHUECKUX MPAKTHIECKUX paboT u
J€MOHCTPALlMOHHOE 000pYy10BaHHE.

JleMoHCTpalMoHHOE 000pyoBaHWE (OPMHUPYETCSI B COOTBETCTBUH C NPUHIMIIOM MHUHHMAJIBHON
JOCTaTOYHOCTH M oOOecleyrBaeT I[OCTAHOBKY IEPEUYMCICHHBIX B IporpaMMe MO (QHU3UKE KIIOYEBBIX
JIEMOHCTPALUN JUIS UCCIIEAOBAHUS U3yUaeMbIX SIBICHUH U IMPOLECCOB, IMIIMPHUUECKUX U (PyHTaMEHTAIHHBIX
3aKOHOB, UX TEXHUYECKUX IPUMEHEHHH.

JIaGoparopHoe 0O0OpyIOBaHWE Ui YYCHHYECKHX NPAKTUYECKHX padoT QopMHpYyeTcs B BHIE
TEMaTUYEeCKHX KOMIUIEKTOB M OOecleyuBaeTcss B pacyére OJHOI0 KOMIUIEKTa Ha JBYX OOYyYaroIuXcs.
TemaTnueckue KOMIUIEKTHI JIa0OPaTOPHOTO OOOPYIOBAaHUS JTOJHKHBI OBITH MOCTPOSHBI HA KOMIUIEKCHOM
HCIOJIb30BAHUHU aHAJIOTOBBIX U LM(POBBIX NMPHOOPOB, @ TAKXKE KOMIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B
BUIe HU(PPOBBIX TAOOPATOPHIA.

OCHOBHBIMU LIETSIMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BaHUU SIBIISIOTCA:

e (opMupoBaHHe HHTEpECA U CTPEMIICHHS O0YYAIOIIUXCS K HAYYHOMY M3YYEHHUIO IPUPOIBI, Pa3BUTHE
UX UHTEJUIEKTyalIbHbIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE NPEACTABICHUH O HAYYHOM METOJIe TMO3HAaHWS W (OPMHPOBAHUE HCCIECIOBATEIHCKOTO
OTHOIICHMSI K OKPY>KAIOLIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PECHHUS KaK pe3ysibTaTa M3yUeHHs OCHOB CTPOCHHS MaTepHH U
(yHIaMEHTaJIbHBIX 3aKOHOB (DM3UKHU;

e (opmupoBaHHe yMEHUIH OOBSACHATH SBICHHUS C HWCIOJIH30BAHWEM (PH3MUECKUX 3HAHUA M HAYyUHBIX
JI0Ka3aTeNbCTB;

e (opMupoBaHHE NMPEICTABICHUHA O POJTU (PU3UKH /ISl PA3BUTHUS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU
U TEXHOJIOTUH.

JIoCTIKEHHE 3TUX Leel 00ecreunBaeTcs peleHneM CIeIyoInX 3a1a4 B Mpolecce n3y4eHus Kypca
($u3MKN Ha ypOBHE CpeHEro 00I1ero 00pa3oBaHus:

e MpHOOpEeTeHHEe CHCTEeMbl 3HaHUH 00 OOMMX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOpHSX,
BKJIIOYAsi MEXaHUKY, MOJEKYJSIPHYIO (HU3UKY, MIEKTPOAMHAMUKY, KBAHTOBYIO (PH3HUKY M IJIEMEHTHI
acTpo(hU3HKH;

e (dopmMupoBaHHEe yMEHUI IPUMEHATH TEOPETHUECKUE 3HAHUS ISl OOBSICHEHUST GU3NICCKUX SBICHHUN B
IPUPOJIE U AJIS IPUHSTUS MPAKTUUECKUX PEIICHUH B TOBCEAHEBHOM KU3HM;

e OCBOEHHE CIIOCOOOB pEIICHMS PA3INYHBIX 3a4ad C SBHO 33/JlaHHOM (DM3MUECKON MOJENbIo, 3ajad,
MOJIPa3yMEBAIOIINX CAMOCTOSTEIBHOE CO3/1aHNe PU3NUECKOM MOIEIH, aIeKBaTHOHM YCIOBUSM 33/1auu;

e TMOHMMaHHE GU3NIECKUX OCHOB U MIPHUHITUIIOB IEHCTBHUS TEXHHUECKUX YCTPOUCTB M TEXHOIOTHYECKIX
MPOILIECCOB, UX BIUSHHS HA OKPYXKAIOILYIO CPELy;

e OBJIAZICHHWE METOJAMHU CAMOCTOSATEIBHOTO TUNITAHUPOBAHUS U TIPOBEIECHUS (PU3UIECKUX IKCIIEPUMEHTOB,
aHaJM3a U HHTEepIpeTanuy HHPOPMaIIUH, ONPEIEICHUs JOCTOBEPHOCTH OITYYEHHOTO Pe3yibTara;

e CO3/IaHUWE YCIOBHU JUTS Pa3BUTHSI YMEHHHI MPOEKTHO-MUCCIIETOBATEIBCKON, TBOPYECKOHN NESATETHHOCTH.

Ha usyuenue ¢usuku (0a30BbIil ypOoBEHb) Ha YPOBHE CpeIHEro 0011ero oopazoBanus orsoautcs 136
gacoB: B 10 kiacce- 68 yacoB (2 yaca B Henento), B 11 kmacce — 68 dacoB (2 4aca B HEIETIO



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pa3zjnen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUSA

®duzuka — Hayka o npupoje. Hayunsle MeTobpl MO3HAHUS OKpYrKarolero mupa. Poib skcnepuMenTa u
TEOPHH B MPOIIecce MO3HAHUS MPUPOJIBL. IKCIIEPUMEHT B (PUBHKE.

MonenupoBanue ¢uznyeckux siBJIeHU U npoueccoB. Hayunsle rumores3bl. Ousnveckue 3aKOHbI U
Teopuu. ['paHuIIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [[pHHIMIT COOTBETCTBUSI.

Pons u Mecto ¢uzuku B (HOpPMHUPOBAHMHM COBPEMEHHOW HAyYHOM KapTHHBI MHPA, B MPAKTHYCCKOM
JeITeIbHOCTH JIIOACH.

Jlemoncmpayuu
AHanoroBblie ¥ U(GPOBBIC U3MEPHUTEIIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBwkeHHe. OTHOCHUTENTBHOCTh MEXaHUYECKOTro JBikeHus. Cucrema ortcuéra.
Tpaexropus.

[Iepemernienue, cKOpocTh (CpeaHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTb) U YCKOpPEHHE MaTepuaIbHOMI
TOYKH, UX MPOEKIIUH HA OCU CUCTEMBI KOOpAUHAT. CJI0XKEHUE EPEMEIICHUI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABM)KECHUE. |'pauKku 3aBUCHMOCTH KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U MTEPEMEIICHUS MaTEPUAIbHON TOUKU OT BPEMEHH.

CBobOogHOe mazieHne. Y cCKopeHrne CBOOOTHOTO TaICHUS.

KpuBonunelinoe nBuxkeHue. J[BuKeHUE MaTEpUAIbHOW TOYKU IO OKPYXHOCTH C IOCTOSIHHOM IO
MOJYJII0O CKOPOCTBIO. YTJOBasi CKOpPOCThb, JIMHEHHasi CKopocThb. llepwon w wactora oOpalieHus.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE.

TexHuueckue yCTporuCcTBa U MPAKTUUECKOE MPUMEHEHHE: CITUIOMETP, IBKEHUE CHAPSIIOB, IICTTHBIC U
pEMEHHBIE Nepeayun.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KWHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue aBuxenus tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUSI.

HamnpaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenne HepaBHOMEPHOTO JABMKEHUS C IIEJIbIO OMPEIETICHUS MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOLICHUS] MEXIY IMyTSMH, MPOWUJIEHHBIMU TEJIOM 3a MOCIIEIOBATEIbHbBIE PaBHBIE
MIPOMEXKYTKH BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUKEHUH C HAYAJIbHOM CKOPOCTHIO, PABHOM HYJIIO.

N3yueHue nNBUKEHHUS IApUKa B BI3KOU KUJKOCTH.

N3yuenue nBukeHus tena, OpOIMIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[IpuHnmn otHOCcHTenbHOCTH ['anmunes. [lepssiii 3akoH HeroToHa. HEpumanbHbple CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa 1151 MaTepuanbHON TOUKH.
Tpetuit 3akoH HproTOHA JI7151 MaTEpUAIIBHBIX TOYEK.

3akoH BceMHupHOro TaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.
Cwuita ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Bunsl Tpenust (mokosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHs

CKOJIb>KEHUSI U cuiia TpeHus nokos. Koadumuent tpenus. Cuna CONpoTHUBICHUS NpU BUKEHUU Tela B
KUJKOCTHU WM rase.

[TocTymatenbHOE 1 BpamaTeibHOE JBMKEHNE a0COIOTHO TBEPIOTO TeEa.
MOoOMEHT cuiibl OTHOCUTENBHO OCcH BpaileHus. [1nedo cumbl. Y ciaoBus paBHOBecUs: TBEPIOTO Tela.

TexHuyeckue yCTpOMCTBA M MPAKTAYECKOE MPUMEHEHUE: MOJIIUITHUKA, JBHKEHUE HMCKYCCTBEHHBIX
CITyTHHUKOB.



Jlemoncmpayuu

SIBrieHne nHepUuH.

CpaBHeHME Macc B3aUMOICUCTBYIOIINX TEII.

Bropoii 3akoH HeroTOHA.

N3zmepenue cu.

Crnoxenue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTHU OT JieopMaIuu.

Hesecomocts. Bec Tena nmpu yCKOpEHHOM MOABEME U MAJEHUH.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKCHHUSI.

VYcnoBus paBHOBecHs TBEPIOro Tesia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

Nzyuenne nuxeHus Opycka 1o HAKJIOHHOW MIIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHUJT YIPYTOCTH, BOSHUKAIOUINX B MPY>KUHE U PE3UHOBOM 00pasiie, OT X
nedopManuu.

HccnenoBanue ycnoBuii paBHOBECUS TBEPJAOTO TEJA, UMEIOIIETO OCh BPALLEHHUS.

Tema 3. 3aKkoHbl COXpaHEeHUA 6 MEXAHUKE

Nmmynbe MaTepualibHOM TOUKH (TeJa), CUCTEMbl MaTepUATbHBIX TOYEK. VIMITyJIbC CHIIBI U U3MEHEHHE
HMITyJIbCa Teia. 3aKOH COXpaHEHUsl UMITyJIbca. PeakTuBHOE JBUKEHHUE.

Pabora criibl. MOIIHOCTD CHJIBL.

Kunernueckas sHeprusi MarepuaabHOM Toukd. Teopema 00 U3MEHEHUN KUHETUYECKOM SHEPTUH.

[lorenumansHass oHeprusa. lloreHuuanbHas SHeprus ynpyro JaehOPMUPOBAHHON MPYKUHBI.
[ToTenumanpHas SHEPTUst TeJa BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTenuuanpHble U HEMOTEHIMATbHBIE CHIbl. CBsA3b pabOThl HEMOTCHUUATBHBIX CUJI C U3MEHEHHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTHUH.

VYupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue ycTpoMCTBa U NMPAKTUYECKOEC NPUMEHEHHUE: BOAOMET, KOMEpP, MPYKUHHBIA MUCTOJIET,
JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaxTnBHOE ABMKEHUE.

[Tepexon moTeHIIMATBHON YPHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3ydenne abCOMIOTHO HEYNPYTOTO yaapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOTHI CUJIIBI C W3MEHEHHUEM MEXAaHWYECKOW SHEpPrHHM Tejla Ha TpUMEpE
pacTsKEHUs PE3UHOBOTO KIyTa.

Pasnen 3. MosekynsipHast pu3nKka 1 TepMOIHHAMHUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISPHO-KMHETUUECKOM TEOpUM U HX OINBITHOE 00OCHOBAaHHUE.
BbpoyHnoBckoe neuxkenue. Juddysus. Xapaktep ABMKEHUS U B3aUMOJEHCTBUS YacTUI BemlectBa. Moaenu
CTPOEHUS T'a30B, XKHUJIKOCTEH U TBEPIBIX TeNl U OOBSCHEHHE CBOMCTB BELIECTBA HA OCHOBE 3TUX MOjEINEH.
Macca u pa3zmepsl Mosnekyin. KonnuectBo BemectBa. [loctosnHas ABorajpo.

TemoBoe paBHoBecue. Temneparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Mopens uneanpHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM TEOPHM HJICAIBHOTO
raza. AGCONIIOTHAs TeMIlepaTypa Kak Mepa CpefHel KWHETHMYECKOW HHEPTUH TEIJIOBOTO JIBUKEHUS YaCTHIL
raza. I[llkama temnepatyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. 3akoH
HanbToHa. M3o0mporeccsl B HIEAIBHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IIPEJCTaBICHUE U30MPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHl, JOKa3bIBAIOIIME JIMCKPETHOE CTPOEHHE BeliecTBa, (ororpaguu MOJEKyJd OpPraHuYeCKHUX
COCIUHCHHM.

OmnbIThl 0 AU yY3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKCHHS.



Mogens onbiTa llTepHa.

OnbIThI, JOKa3bIBAOIIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUS.

Monens, HIUTFOCTpUPYIOLas IPUPOLY JaBJICHHS ra3a Ha CTEHKH COCyJa.

OnpIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UAEAJIBHOTO ra3a, U30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne Macchl BO3/1yXa B KJIIACCHOM KOMHATE Ha OCHOBE M3MEPEHH 00bEMa KOMHATHI, JaBIICHUS
U TEMIIEpATyphl BO3yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMETPaMU COCTOSIHUS pa3peKEHHOI'0 rasa.

Tema 2. Ocno6vt mepmoounamuxu

TepmoaunaMuyeckass cucreMa. BHYTpeHHSS 3HEPrusi TEPMOJANHAMHYECKOW CHCTEMBI M CHOCOOBI €&
n3MeHeHus. KonnuecTBo TemnoTsl U paboTa. BHYTpeHHss sHEprusi 0HOATOMHOIO MI€aJIbHOrO Ira3a. Buel
TEIUIONEpelad: TEIUIONPOBOJAHOCTb, KOHBEKLUS, MW3JIy4€HUE. YJellbHas TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TEmIoThl IpH TeIIonepeaaye.

[Tonarue 06 apmabatHOM mporecce. IlepBblii 3aKk0H TepMoaAWHAMUKH. [IprMeHeHne mepBoro 3aKoHa
TEPMOJIMHAMUKH K U3omnporeccam. I'paduueckas uHTepnperanus paboTsl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMoCTh MpoI1ieccoB B IPUPO/IE.

Tennoele MamHbl. [IpuHImne! AelcTBUS TemIoBbIX MalMH. [IpeoOpa3zoBaHus SHEPrUM B TEIUIOBBIX
mamuHax. Koad¢umuent monesnoro neiictBus temnoBoil Mammbel. [lukn KapHo m ero koadduuueHT
MIOJIE3HOTO ACUCTBUS. DKOJIOrHYECKHE TPOOIEMbl TEIJI0IHEPI€TUKY.

TexHuyeckue ycTpoicTBa U IPAKTUUECKOE IPUMEHEHUE: ABUTaTellb BHYTPEHHETO CropaHusi, ObITOBOI
XOJIOJWJIBHUK, KOHJUIIMOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpPEHHEH SHEpruu Teja MpHU COBEPIIEHHM PAaOOThI: BBUIET MPOOKH M3 OYTBUIKM HOJ
JIEMCTBUEM CXKATOr0 BO3/lyXa, HarpeBaHue 3¢upa B JaTYHHOH TpyOKe MyTEM TpeHUsI (BUICOIEMOHCTPALIMS).

V3MeHeHMe BHYTpEHHEH SHEpruM (TeMIiepaTypsl) Tejaa Mpu Terionepesaye.

OmnpIT M0 aguabaTHOMY PACHIMPEHHIO BO3/yXa (OIBIT C BO3YIITHHIM OTHUBOM).

Mogenu napoBoil TypOHHBI, ABUraTessi BHYTPEHHET0 CrOPaHusl, pEaKTUBHOI'O IBUraTelsl.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanun eeuecmea. Pazogvie nepexoovl

ITapoo6pazoBanue u konaeHcanus. Mcnapenue u kunenue. AOCOIIOTHAsE 1 OTHOCUTENbHASI BIAKHOCTh
Bo3ayxa. HacelmenHnsblil map. Y aenbHas TemnoTta napoodpa3oBaHus. 3aBUCUMOCTb TEMIIEPATyPbl KUIIEHUS OT
JaBJICHHUS.

Teépnoe Teno. Kpucrammueckue u amopdHbie Tejla. AHU30TPONUS CBOMCTB KpUCTaLIOB. JKuakue
kpuctainsl. CoBpeMeHHble MaTepuansl. [lnaBiaeHue M kpucrauM3anus. Y Ae€iabHas TEIJIOTa IUIABJICHMSL.
CyO6numarusi.

YpaBHeHHE TEIIOBOro OanaHca.

TexHuyeckue ycTpoicTBa M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP M ICUXPOMETP, KaJIOPUMETP,
TEXHOJIOTUH MOITY4YEHHS] COBPEMEHHBIX MAaTEPUAJIOB, B TOM UMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX [1APOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHHs BIaXKHOCTH.

Habntoienne HarpeBaHus U MJIaBICHUS KPUCTANTMYECKOTO BEUIECTBA.

JleMOHCTpanys KpUcTaIoB.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenne OTHOCUTEIBHON BIaKHOCTH BO3TyXa.

Pa3pnen 4. DiekTpoanHaMuKa
Tema 1. Inekmpocmamuxa

OnexTpuzauus Tell. ONEKTpUUeCKUd 3apsn. JBa Buga ayeKTpudeckux 3apanoB. lIpoBonHukw,
JUBJIEKTPUKU U MOTYIIPOBOAHUKHU. 3aKOH COXPaHEHUS 3JIEKTPUUECKOI0 3apsa.



BzaumopeiictBue 3apsaoB. 3akoH KynoHa. To4edHBIN 3JEKTpUYECKUM 3apsi. DJIEKTPUUYECKOE TOJIE.
HamnpsoxkéHHOCTh  dekTpudeckoro mnoss. IIpuHnun cynepno3suuuu  JJeKTpUYECKUX Iosie. JIuHum
HaIPsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGora cun snekrpocrarnyeckoro mons. I[lorennman. PasHocTs moreHiuanoB. [IpoBomHuku u
JTUAJIEKTPUKHU B 3JIEKTPOCTATHYECKOM M0JI€. J(uanekTpuyeckas NpoOHUIAEMOCTb.

OnexTpoéMkocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa. JHEPrusi 3apsHKEHHOTO
KOHJIEHCATopA.

TexHuueckue  yCcTpoWCTBA M INPAKTHYECKOE  IIPUMEHEHHUE:  DJIEKTPOCKOIl,  JIEKTPOMETP,
ANEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHHE 3JIEKTPONpUOOpPOB, KOHJEHCATOP, KOMHMPOBAIbHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLUIT ACUCTBUSA JIEKTPOMETPA.

B3anmopeiicTBre Ha’IeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE M0JI€ 3apsSyKEHHBIX TEIl.

[IpoBOHMKH B 31EKTPOCTATHUECKOM IIOJIE.

DnexTpocTaTUYecKas 3aluTa.

JIMBIIEKTPUKHU B 3JEKTPOCTATUUECKOM II0JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCATOpa OT IUIOUIAJM IUIACTUH, PACCTOSHUSI MEXIY
HUMH U JUAJIEKTPUYECKOU IPOHUIIAEMOCTH.

DOHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 31exkmpuueckuii mok. Toxu 6 paznuunvix cpedax

DOneKTpUYecKUid TOK. YCIOBHS CYLIECTBOBAHUS 3JIEKTpUUYECKOro Toka. Mcrounuku toka. Cuna Toka.
[TocTostHHBIM TOK.

Hanpsokenune. 3akon Oma i1 ygacTka LIETH.

DNEeKTpUYECKOe CONPOTHUBJICHUE. YJENbHOE CONpPOTUBIEHUE BemlectBa. IlocnenoBarensHoe,
[apaJuIeIbHOE, CMEIIAHHOE COCIMHEHUE IIPOBOJHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH J[xoyns—JIenna. MOMHOCTB 3JEKTPHUECKOTO TOKA.

DNeKTpOoABMKYIIasi CUjla U BHYTPEHHEE CONPOTUBIEHUE MCTOYHMKA TOKa. 3akoH Oma Juisl MOJIHOMN
(3aMKHYTOI) 251eKTprYecKol 1ieny. KopoTkoe 3aMbpIKaHHeE.

DONeKTpOHHAasi MPOBOJUMOCTb TBEPJABIX METAUIOB. 3aBUCHUMOCTb COINPOTHUBIIEHUS METAUIOB OT
TeMneparypbl. CBEpXIIPOBOAUMOCTD.

DnexTpuueckuil Tk B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoaHuku. CoOCTBEHHass U NMPUMECHAs MPOBOJUMOCTh MOIYHpOBOJHHKOB. CBOMCTBa p—n-
nepexo/ia. [loaynpoBoJHUKOBBIE TPHUOOPHI.

ONEeKTpUUYECKUH TOK B PacTBOPax M pacllaBax IEKTPOJIUTOB. DJIEKTPOJIMTHYECKAS JUCCOLAALMS.
DNEeKTPOIH3.

OneKTpuYecKni TOK B razax. CaMOCTOSTENBHBIN U HECAMOCTOSTENbHBIN pa3psaa. Monnus. [lnasma.

TexHr4ecKue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, HCTOYHUKHU
TOKa, 3JIEKTpOHArpeBarebHble MPHUOOPHI, JIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTUBICHUS,
BaKyyMHBIN AHOJ], TEPMHUCTOPHI U POTOPE3UCTOPHI, TOTYIPOBOAHUKOBBIN U0, FaJIbBaHHUKA.

Jlemoncmpayuu

N3mepenue criibl TOKa U HapsHKEHMS.

3aBUCUMOCTb COINPOTHBIIEHUS LWINHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI, IUIOIIAJU IONEPEUYHOTO
CEYECHMS U MaTepHaa.

CMenianHO€ COEJUHEHHNE TPOBOJHUKOB.

[IpsiMoe n3MepeHue 3IIEKTPOABHXKYIIEH chibl. KOpOTKOE 3aMpIKaHUE TabBAHMYECKOTO 3JIEMEHTa U
OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCHMOCTb CONPOTUBIIEHNS METAJJIOB OT TEMITEPATYpPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoli pa3psa 1 IpOBOAUMOCTb BO3LyXa.

OAHOCTOPOHHSISI MPOBOUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3yueHne cMemaHHOTO COETMHEHUS PE3UCTOPOB.



W3mepenune 371eKTpOIBHKYIIEH CHITBI ICTOYHHKA TOKA U €T0 BHYTPEHHETO CONPOTHBIICHHS.
HaGmonenue anekrponuza

MesxknpeamMeTHble CBSI3H

Nzyuenne xypca ¢usuku 6a3oBoro ypoBHs B 10 Ki1acce OCyIIeCTBISETCS ¢ YIETOM COICpKATEIBHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XUMHUH, reorpaduu v TEXHOJIOTHH.

Mescnpeomemmusie nonsamusi, CBSI3aHHBIE C HM3YYCHHEM METOJOB HAYYHOTO IIO3HAHUS: SBICHUE,
HayuyHbli (akT, rumore3a, Qunyeckas BeIWYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE, SKCIEPUMEHT,
MOJICIIMPOBAHHE, MOJIEIb, U3MEPECHHE.

Mamemamuxa: perieHre CUCTEMbl ypaBHEHUH, TnHelHas QyHKUus, napadoia, runepooia, ux rpadpuxku
U CBOHCTBa, TPUTOHOMETpUYECKHE (YHKIMU: CHHYC, KOCHHYC, TAaHI€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMHU Ha OCH KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonoeusn: Mexannveckoe ABIKEHHE B >KMBOH mpupoze, Iuddys3us, oCMOC, TEII000MEH >KHMBBIX
OpPraHu3MoB (BU[bI TEIUIONEPEIAUH, TEIUIOBOE PABHOBECHE), DJIEKTPHUUECKHE SBJICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA, MOJISIpHAs
Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEN, XKUAKOCTEH W Ta30B, JJIEKTPUUECKHE CBONCTBA METAIJIOB,
AJIEKTPOIMTUYECKAsS JUCCOLMAINS, TaTbBAHHKA.

l'eocpaghus: BARXHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: peoOpa3oBaHNEe JIBUKECHUN C HMCIIOJIB30BAHHEM MEXAHHM3MOB, YUET TPEHHUS B TEXHHUKE,
MOALIUITHUKY, MCIIOJIb30BAHHUE 3aKOHA COXpPAaHEHUs HMIIyJbCa B TEXHHKE (pakeTa, BOAOMET WM JPYTHE),
JBUTaTeNlb BHYTPEHHETO CTOpaHUs, MapoBasi TypOnuHa, OBITOBOI XOJOIMIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUU
MOJIy4eHUsI COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIE€ HAaHOMAaTepuaioB, M HAHOTEXHOJOTHH,
AJIEKTPOCTATUYECKAss  3allUTa, 3a3eMJICHHE  DJCKTPONPHOOPOB, KCEPOKC, CTPYWHBIA  MPUHTED,
ANEKTpOHArpeBaTeNbHbIe MPUOOPHI, YIEKTPOOCBETUTENbHBIE IPHUOOPHI, FaIbBAHHUKA.



11 KJIACC

Pa3nen 4. DiekTpoaMHAMUKA

Tema 3. Maznummnoe none. I1eKmMpoMazZHUMHAA UHOYKUUA

[TocrossuHpie MarHuThl. B3auMonIelCTBHE ITOCTOSHHBIX MAarHuToB. MarnutHoe mnosie. Bekrop
MarHUTHOW UHAYKUUU. [ IpyHIMN Cynepro3uIIMyu MarHUTHBIX MoJied. JINHMM MarHuTHON nHAYKuuu. Kaptuna
JIMHUNA MarHUTHOM MHAYKIIMH MOJIsi TOCTOSTHHBIX MarHUTOB.

MarsuTHOE 1oj€e MNPOBOJHMKA ¢ TOKOM. KapThHa NMHWMN MHAYKIMU MarHUTHOTO IOJISL JUIMHHOTO
MPSIMOTO TIPOBOJHUKA W 3aMKHYTOT'O KOJBIIEBOTO NPOBOJHHUKA, KaTyHIKM C TOKoM. OmbIT Ipcrena.
B3anmopeiicTBre MpoOBOIHUKOB C TOKOM.

Cuiia Amriepa, e€ MOJyJib M HalpaBJICHUE.

Cuna Jlopenma, e€ Moayiab U HampaBieHHE. J[BH)KEHHE 3apsHKEHHON 4YacTHIBI B OJHOPOJAHOM
MarHuTHOM noje. Padota cuibl Jlopenna.

SIBneHue 31eKTpOMarHUTHOM MHAYKUUU. 110TOK BeKTOpa MarHMTHOM MHIYKUUHU. DJIEKTPOABIKYIIAS
cuiia MHAYKIUH. 3aKOH 3JIEKTPOMAarHuTHOM MHAyKUuuu Papanes.

BuxpeBoe snexrpudeckoe moiie. DIEKTPOIABIKYIIAS CHJIA UHAYKIMU B MPOBOJHHUKE, JIBUKYIIEMCS
MIOCTYNATEJIbHO B OAHOPOJIHOM MarHUTHOM MOJI€.

IIpaBuio JleHna.

NHnykTUBHOCTD. SIBIEHNE CAMOMHAYKIIMHU. DNEKTPOABUKYIIAs CUIIA CAMOUHTYKLIUH.

DHeprusi MarHUTHOTO MOJISt KATYIIKUA C TOKOM.

DIEeKTPOMarHuTHOE MoJIe.

TexHu4ecKkue yCTpPONMCTBA M MPAKTHYECKOE MPUMEHEHHUE: MOCTOSHHBIE MAarHUTHI, AJIEKTPOMArHUTHI,
3JIEKTPOJIBUTaTeNb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKIJIOHEHUE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM I1OJIEM.

JIMHUY MHAYKIUY MarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX POBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHON UHAYKIUU.

[IpaBuio JleHna.

3aBUCHUMOCTD AJIEKTPOJIBHXKYLIEH CHIIbI MHAYKIUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TOTOKA.

SBnenne caMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenrne MarHuTHOTO TOJIsI KATYIIKH C TOKOM.

WccnegoBanue necTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIeHUS 3JI€KTPOMArHUTHON WHIYKITUH.

Pazpnen 5. KosieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAazHUmMHble KO1€0AHUA

KonebarenpHast cuctema. CBOOOIHBIE MeXaHWYecKue KolebaHus. ['apMoHHMYecKue KoleOaHuUs.
[lepuon, ywacrorta, ammutyna u ¢asza konebanmit. [IpyxuHHBIT MasTHHUK. MaTeMaTHYeCKHi MasTHUK.
YpaBHeHHE TapMOHUYECKHX KoeOanuil. [IpeBpaiieHue sHeprun mpyu rapMOHNYECKHUX KOJIeOaHMSIX.

Konebarenbubiit koHTYp. CBOOOAHBIE AIEKTPOMArHUTHbIE KOJleOaHUsI B UJCAIbHOM KojeOaTelbHOM
KOHType. AHAlOTUS MEXIy MEXaHMYECKMMHU U DJIEKTPOMArHUTHBIMU Kojebanusmu. @opmyna TomcoHa.
3aK0H COXpaHEHHUs YHEPTUH B HICATTLHOM KOJe0aTeTbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromMX KolieOaHUSIX. BeIHYXJIeHHbIE MexaHHuUecKue KonebaHus. Pe3zonHaHc.
BriHyX)1€HHBIEC 2JIEKTPOMAarHUTHBIE KOJICOAHMS.

[Tepemennsblit Tok. CHHYCOMJANbHBIN TEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMILTUTYIHOE
U JICHUCTBYIOIIEE 3HAUYEHNE CUJIBI TOKA U HAIIPSKEHUSI.

Tpauchopmarop. [IpousBoacTBo, mepeaaya U MOTpeOICHNE IIEKTPUUECKON IHEPTUU. DKOIOTUYECKUE
PUCKH TIpU TIPOM3BOJICTBE AIEKTpOodHeprur. KyabTypa HCHOIB30BaHUS DJIEKTPOIHEPTUHA B IOBCEIHEBHOM
KU3HHU.



TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: DJJICKTPUYECKUH 3BOHOK, T'€HEpaTop
IIEPEMEHHOTI'0 TOKA, JTMHHUHU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJieOaTebHON cUCTeMBbI (TIPY>KHHHBIN WM MAaTEMAaTUYSCKUN MAsITHHK).

Hal6mronenue 3aryxaromux KogeOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmonnenue pe3onanca.

CB00OIHBIC AJIEKTPOMArHUTHBIE KOJICOaAHMS.

OcmiorpaMMbl (3aBUCUMOCTH CHUJIBI TOKA W HANpSDKEHHUS OT BPEMEHH) IS 3JIEKTPOMArHUTHBIX
KOJICOaHUH.

Pe3onanc npu nocienoBaTebHOM COEAMHEHUH PE3UCTOPA, KATYIIKH HHAYKTUBHOCTH U KOHAEHCATOpa.

Mogenb TMHUY 3JEKTPOIIEpEIauH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

HccnenoBanue 3aBUCHMOCTH IEpUO/1a MaJIbIX KOJIeOaHUM I'py3a Ha HUTH OT JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanue nepeMeHHOI0 TOKA B LIEMU U3 MOCIEA0BATEIEHO COEAMHEHHBIX KOHJEHCATOPA, KaTyIIKH
U pe3UcTopa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60TIHbL

MexaHnueckue BOJIHBI, yclIoBUS pacnpocTpanenud. Ilepuoa. CxopocTh pacnpocTpaHeHUs] U JUIMHA
BosHBL. [lonepeunsie u npoaoabHbIe BoNHBL. UHTepdepenius u nudpakiys MEXaHUYECKUX BOJH.

3Byk. CkopocTb 3ByKa. I pomkocTs 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMarHuTHbIE BOJHBL. Y CIIOBUS M3JIyYEHHUS 3JEKTPOMArHUTHBIX BOJIH. B3auMmHas opueHTauus
BekTopoB E, B, VB anektpomaruutHoil BonHe. CBOICTBa 3JEKTPOMAarHUTHBIX BOJIH:  OTPayKEHUE,
npenomIieHue, moisipuzanus, qudpaxius, uarepdeperius. CKOpOCTh 3MEKTPOMArHUTHBIX BOJH.

[Ikana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHeHNEe 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI paIuOCBS3U U TeNEBUACHUS. Pagronokanus.

DNEeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAtOIIEH CpeJibl.

TexHuueckue ycTpoWcCTBA U NIPAKTUYECKOE IPUMEHEHHE: MY3bIKJIbHbIE  MHCTPYMEHTHI,
yIbTPa3ByKOBas JAMAarHOCTUKA B TEXHUKE M MEAMIMHE, pajap, paguoNpUEMHUK, TEJIEBU30p, aHTEHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue U pacrpoOCTpaHEHUE MONEPEYHBIX U MPOJOIbHBIX BOJIH.

Konebmromnieecs Teno kak HCTOUHUK 3BYKa.

HaGmroneHnue oTpaxeHus U MpeaoMIIeHUs MEXaHUUECKUX BOJIH.

Habmoienue nntepdepeHnu U AMPpakiiui MEXaHUYECKUX BOJIH.

3BYKOBOH PE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYI0M U 9aCTOTOM KOJIeOaHUA.

HccnenoBanue CBOWCTB JJEKTPOMAarHUTHBIX BOJIH:  OTPAKEHHUE, TPEIOMIICHHME, MOJIApU3aLNs,
I pakus, UHTepPepeHLus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpssMmonuHeliHOE pacnpocTpaHEeHUE CBETAa B OAHOPOIHOM cpene. JIyu cBera.
ToueuHbIii HCTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpaxkeHus cBeta. [locTpoenne n300paxeHu B TIIIOCKOM 3€pKaje.

[Ipenomienue cBeta. 3aKOHBI MPEIOMIICHHS CBeTa. AOCOMIOTHBIN MoKa3arens npenomiieHus. [loanoe
BHYTpeHHee oTpakeHue. [IpeenbHblil yroi mojaHoro BHyTPEHHET0 OTPayKEeHUSI.

Hucniepcus ceera. ClioxHbIH cocTaB Oenoro cera. L[Ber.

Cobuparonue u pacceuBarouiie JuUH3bl. ToHkas nuH3a. QOKYCHOE pacCTOSHUE U ONTHYECKas cuiia
ToHKON JMH3BL. [locTpoeHne n300pakeHuit B cOOMPAIONIMX M pacceuBaromuX JuH3ax. Popmysa TOHKOM
JIMH3BL. YBeINYeHne, JaBaeMoe JIMH301.

IIpenensl IPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

BomnoBas ontuka. MaTepdepennus cBera. KorepeHTHbIE HWCTOYHHMKH. YCJIOBHS HAOJIOACHUS
MaKCUMYMOB 1 MUHUMYMOB B HHTEP(EPEHIINOHHOM KapTUHE OT JBYX CHH(]A3HBIX KOT€PEHTHBIX HUCTOYHUKOB.

Hudpakius ceera. JudpakinuonHas pemérka. YcioBue HaOMIOAEHUS TJIaBHBIX MaKCHUMYMOB IpHU
MaJieHu MOHOXPOMATHUECKOI0 CBeTa Ha TU(PPAKIIMOHHYIO PEIIETKY .

[lonapuzanus ceera.



TexHnuyeckue ycTpolcTBa U MPAaKTHUECKOE MPUMEHEHUE: OUKH, Jyma, ¢poToannapar, IpOeKINMOHHbBIN
anrmapar, MEKpOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PPAKIHNOHHAS PEIIETKA, OJIIPOU.

Jlemoncmpayuu

[IpsiMosinHeitHOE pacpocTpaHeHHe, OTPAKEHHUE U MpesloMiIeHne cBeTta. OnTudeckue npudopsl.

[TonHoe BHyTpeHHEE oTpakeHue. Mojiennb CBeToBO1a.

HccnenoBanue cBOMCTB U300payKEHHIA B JIMH3AX.

Monenn MUKpOCKOIIa, TEIEeCKOoIIa.

HaGmonenue naTepdepeHIim cBera.

Hab6monenue qudpakiuum cBera.

Habmonenue aucriepcuu cBera.

[TonydyeHue cekTpa ¢ HOMOIIbIO MPU3MBI.

[TonmyyeHnue ciekTpa ¢ HOMOIIBIO AU(PPAKITHOHHON PEIIETKH.

Habmoienue nonsipusanuu cBera.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue nokaszarens IpeJoMIeHUS CTEKIIa.

HccnenoBanue cBOMCTB U300payKEHHIA B JIMH3AX.

Habmonenue aucnepcun cBera.

Paznen 6. OcHOBBI cienAJIbHOM TEOPUH OTHOCUTEILHOCTH

['panuubl  NPUMEHMMOCTH  KJIIACCUYECKOW  MexaHuku. [locTynmarel  cnenuanbHOM — TEOPHH
OTHOCUTEJILHOCTU: WHBApPUAHTHOCTb MOJYJSl CKOPOCTH CBE€Ta B BaKyyMe, MPUHIUII OTHOCHUTEIbHOCTH
OnHIITERHA.

OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.

DHEprusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs3b MaCChI C SHEPTUEH U UMITYJILCOM PEISITUBUCTCKOM YaCTUIIbI. DHEPIUs MOKOS.

Paszpnen 7. KBanToBas pusuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®oronsl. opmyina [Inanka cBsA3u d3HEeprun GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC POTOHA.

OtkpeiTue u uccnenopanue ¢oroddpdexra. Omnbitel A. I'. CtoneroBa. 3akoHbl (oTodddexTa.
VYpasaenue DitHmTeitHa 11t poroddpdexra. «KpacHas rpanuna» pororddexra.

JlaBnenue ceera. Onwithl [1. H. JIeOenena.

XuMHuyeckoe IeHCTBHE CBETA.

TexHuueckue ycTpoilcTBa M NpakTHUECKOE NMPUMEHEHHe: (OTO3IEMEHT, (OTONATUUK, COJTHEUHast
Oatapest, CBeTOIUOI.

Jlemoncmpayuu

®otor(hPeKT Ha YCTAHOBKE C IIMHKOBOMU TJIACTUHOM.

HccnenoBanue 3akOHOB BHeIIHEro Gporoagdekra.

Cseroano.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mognens atoma Tomcona. OnbiThl Pezepdopaa no paccesnuto o -gactunl. [Inanerapuas Mmoaenb aroma.
[Tocrynatel bopa. U3nyuenue u nornouieHre GOTOHOB MPH MEPEXO/I€ aTOMa C OJHOTO YPOBHS SHEPrUH Ha
npyroi. Buasl ciektpoB. CriekTp ypoBHEH SHEPTUU aToOMa BOJIOPOAA.

BousHoBBI€ cBolicTBa yacTull. Bomubl ne bpoinsa. KopmnyckyisipHO-BOJHOBOM Tyaiu3M.

CrioHTaHHOE M BBIHYKJIEHHOE U3ITyUEHUE.

TexHuyeckue ycTpoiicTBa U NpakTUYECKOE MPUMEHEHUE: CIIEKTPaIbHbBIN aHaIN3 (CIEKTPOCKOI ), J1a3ep,
KBaHTOBBII KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habntonenue nuHeyaThIX CIIEKTPOB U3TYUYECHHUS.

Jlazep.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul



Hab6mronenue nuHeiHyaToro criekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, TOKa3bIBAIOLINE CIOXKHOCTb CTpOCHMS Anpa. OTKpbITHE pagHMOaKTHUBHOCTH. OIBITHI
Pesepdopna mo ompezneneHuio cocraBa paguoakTUBHOro u3inydeHus. CBoiictBa anbda-, Oera-, ramma-
U3JIydeHus. BnusiHue paiioakTUBHOCTH Ha )KMBBIE OPTAHU3MBI.

OtkpbiTue nporoHa U HeiltpoHa. Hykinonnas mozaens sinpa I'eitzenOepra—lBanenko. 3apsa sapa.
MaccoBoe uncio sapa. M3otomnsl.

Anbda-pacnan. ONEeKTpOHHBIH M  MO3UTPOHHBIA  Oera-pacman. ['amma-u3mydenue. 3akoH
pagMoOaKTUBHOIO pacnaja.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuibl. JledekT Macch sapa.

S nepubie peakuuu. JleneHue u CUHTE3 AIEp.

Snepubiii peakrop. Tepmosnepubiii cunTe3. [IpoOmemMbl W TEPCHEKTUBBI SACPHONW SHEPreTHUKH.
DKOJIOTHYECKHE aCIEKTHI SIEPHON YHEPIETUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Mertobl HaOIIOAEHUS U PETUCTPALIUH 3IEMEHTAPHBIX YACTHLI.

@dyHiaMeHTaIbHbIE B3aUMOACHCTBUS. EAMHCTBO (hM3NYECKOI KapTHHBI MHpA.

TexHudyeckue ycTpoHCTBa M NPAKTUYECKOE NPUMEHEHHE: JO3UMETp, Kamepa BuiibcoHa, saepHbII
peakTop, aToMHast bomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTOTrpadusiM).

Paznea 8. DiieMeHTBI aCTPOHOMMM M ACTPOPU3UKHU

Oranel pa3BUTUA acTpoHOMHUU. IIpHuKIIagHOE 1 MUPOBO33pEHYECKOE 3HAYCHUE ACTPOHOMMH.

Bun 3B€3anoro Heba. Co3Be3ausi, spKue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneunas cucrema.

Connue. Conneuynast akTuBHOCTb. McTounuk sHeprun ConHioa U 3BE3A. 3BE3IBI, UX OCHOBHBIE
XapaKTEepUCTHKU. JlnarpaMma «CIeKTpaabHbIN KIacC — CBETUMOCTBY. 3BE3/bI TJIaBHOM IIOCIEA0BATEIBHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTb» JIJIs 3BE3]] II1aBHOM MOCJIe10BaTeIbHOCTH. BHyTpeHHee cTpoeHune 3BE3 L.
CoBpeMeHHBIE NPEACTABIEHUS O IPOUCXOXKACHNUN U 3Boonuy CoslHLA U 3BE311. DTambl KU3HU 3BE3 L.

Mneunsiii [1yTe — Hama [Nanaktuka. Ilonoxxenue u nuxenue Connua B ['anaktuke. Tumbl ranakTuk.
Paguoranaktuky u kBazapsl. YEpHBIE IBIPHI B sIpaxX IaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pasberanme ramaktuk. Teopus bosbiioro
B3pbIBa. PenmukToBoOE U3iydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsle npo0i1eMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenus

HaGntoneHuss HEBOOPYXKEHHBIM TJIa30M C MCIOJIB30BAaHUEM KOMITBIOTEPHBIX TPHIIOKEHUM s
OTpesieNieHUs] MOJOXKEHUsI HeOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHbIE co3Be3fusi CeBepHOro
MOJIyIIApHS U SIPKHUE 3BE3MBI.

Ha6monenus B Teneckon JlyHsl, maner, Mneunoro Ilyrtu.

O0o0maroniee noBTOpeHUE

Ponb ¢usvku 1 acTpOHOMUHN B IKOHOMUYECKOM, TEXHOJIOTHYECKON, COLIMAIbLHOM M ATHUECKOH cdepax
JeSITeTbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKHU U aCTPOHOMHUH B COBPEMEHHON Hay4YHOU KapTHHE MUPA, POJIb
¢buzmveckoil Teopun B HOpMUPOBAHUU TIPEACTABICHUN O (U3UYECKON KapTHHE MHpPa, MECTO (U3UIECKOM
KapTUHBI MUpPa B OOIIEM Psy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MTPEICTABICHHUH O IPUPO/IE.

MexnpeamerHblie CBA3U
Nzyuenune xypca pusuku 6a30Boro ypoBHs B 11 Kmacce OoCymIeCTBISIETCS ¢ yIETOM COJIEPIKATEIIbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpaduu v TEXHOJIOTHH.
Meosicnpeomemnvle noHamus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYYHOI'O IIO3HAHUS: SBIICHUE,
HayuyHbli (akT, THMOTe3a, (QuU3NYecKas BENWYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE, JKCIEPUMEHT,
MOJIETTUPOBaHUE, MOIEIIb, U3MEPEHHE.



Mamemamuxa: pelieHNe CUCTEMbl YPABHEHUH, TPUTOHOMETpUYECKHE (DYHKIUH: CHUHYC, KOCHHYC,
TaHIE€HC, KOTAHTE€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKACCTBO, BEKTOPHl M HUX IPOCKLUUU HA OCHU
KOOp/IMHAT, CJIO)KEHUE BEKTOPOB, IPOU3BOJHBIC JJIEMEHTApHBIX (DyHKIUM, NpU3HAKU 1OH00US
TPEYTOJILHUKOB, OTpeIeTICHNE TUIOMIAAN TUIOCKUX (GUTyp U 00BEMa Tell.

Buonozus: anekrpuueckue sBJICHUS B )KUBOH Npupoje, KonebaTeabHble ABMKEHUS B )KUBOW MPUPOJE,
ONTUYECKUE SABIICHUS B )KUBOU IIPUPOJE, IEUCTBUE PAIUALIUH HA KUBBIE OPraHU3MBI.

Xumus: CTPOGHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Te€l, MEXaHU3MBbI
00pa3oBaHMs KPUCTAIUIMIECKOHN PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

I'eoepaghus: MarHUTHbIE MOJIIOCA 3EMIIH, 3aJI€KU MarHUTHBIX PYJ, POTOCHEMKA 36MHOI OBEPXHOCTH,
IIPEICKA3aHUE 3EMIIETPACCHHUMN.

Texnonozus: TUHAA QJICKTpOIIEpECaad, rCHEPATOP HEPEMEHHOT'O TOKA, SJIEKTPOABUTaTCIIb, MHAYKIIMOHHAA II€Yb, paaap,

panuonpuéMHUK, TEIeBH30p, aHTeHHa, Tenedon, CBYU-meuyb, MPOCKIIMOHHBIN ammapaT, BOJOKOHHAS OINTHKA, COJTHEYHAS
Oartapes.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMDBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUA

OcBoenue yueOHoOro mnpeamera «@Pu3nMka» Ha YpPOBHE cpefaHero olmiero obpa3oBaHus (0a30BBIA
YPOBEHB) JIOJDKHO OOECIIEYUTh JOCTIIKEHUE CICAYIOIIUX JIMYHOCTHBIX, METAlPEIMETHBIX U MPEAMETHBIX
00pa3oBaTEeIbHBIX PE3YIIHTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIMuyHOCTHBIE PE3yIbTaThl OCBOEHUS yueOHOro npeamera «du3nka» JOKHBI OTpaXaTb TOTOBHOCTh U
CIOCOOHOCTh OOYYaroIUXCs PYKOBOJICTBOBATHCS C(HOPMHPOBAHHON BHYTPEHHEH IMO3UIMENH JHMYHOCTH,
CHUCTEMOH IEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHUX YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOro OOIIecTBa, pACIIUPEHUE >KU3HEHHOTO OIBITa M ONbITa
JeSITeIbHOCTH B POLIECCE peaTu3allii OCHOBHBIX HallpaBJIEHUH BOCIIUTATEIbHOH A€ATEIILHOCTH, B TOM YHUCIIE
B 4aCTHU:

1) rpakaaHCKOro BOCIUTAHUSA:

Cc(OPMHPOBAHHOCTH TPAXKAAHCKON MO3UIIMK 00YYaIOUIET0ocs KaK aKTUBHOTO M OTBETCTBEHHOTO WJIEHA
poccHiickoro oo1ecTBa;

MPUHATHE TPAJULUOHHBIX 00IEYETIOBEUECKUX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpEcax IpaKAaHCKOro oOlIecTBa, y4acTBOBATh B
caMOyTpaBJIeHUH B 00pa30BaTeIbHON OpraHU3aluy;

YMEHHUE B3aUMOJEWCTBOBATh C COLMAJIbHBIMH MHCTUTYTaMH B COOTBETCTBUHM C UX (YHKIMSIMU U
Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOI U BOJIOHTEPCKO J1eATEIbHOCTH;

2) 1aTPHOTHYECKOI0 BOCIIUTAHMSA:

c(OPMHPOBAHHOCTh POCCUHCKOM Ipa)1aHCKON UAEHTUUYHOCTH, IaTPUOTU3MA;

LIEHHOCTHOE OTHOILEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTH)KEHUSM POCCUHCKUX YUYEHBIX B
o0nactu (GU3UKU U TEXHUKHU;

3) fyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOT0 TIOBEACHUS;

CIOCOOHOCTH OLIEHMBATh CUTYAlMIO U IPUHUMATh OCO3HAHHBIE PELICHHS], OPUEHTUPYSACH HA MOPaIbHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJI€ B JESITEILHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYyIIEro;

4)3CTeTHYeCKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLLIEHUE K MUPY, BKJIIOUAsl SCTETUKY HAyYHOI'O TBOPYECTBA, IPUCYIIETO (pU3ndecKon
HayKe;

5) TpyA0BOIro BOCIMTAHMSA:

UHTEpeC K pa3anuHbIM chepaM npodeccuoHanbHOM AesITeIbHOCTH, B TOM YUCIIE CBA3aHHBIM C (PU3UKOM
U TEXHUKOM, yMEHHUE COBEepLIaTh OCO3HAHHBIN BbIOOp OyayIiel npodeccuu u peain30BbIBaTh COOCTBEHHBIE
KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00J1aCTH (PU3MKU HA MPOTSHKEHUU
BCeM KU3HU;

6) 3K0J10THYECKOTr0 BOCTIMTAHMSI:

Cc(OPMHPOBAHHOCTH 3KOJIOTMYECKON KYJIbTYPBHI, OCO3HAHHE TJI00AILHOTO XapaKTepa KOJIOTHYECKUX
po0em;

IUIAHUPOBAaHUE M OCYIIECTBJIICHHWE [EHCTBUN B OKPYXKAlOUIEW Cpele Ha OCHOBE 3HAHMS Lelel
YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA;

paciuImpeHue onbITa JAesITeIbHOCTH YKOJIOTHUYECKOM HAaIpaBJIeHHOCTH Ha OCHOBE MMEIOUIMXCS 3HAHUN
1o gusuke;

7) HEHHOCTH HAYYHOI 0 NO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUS
¢bu3nveckoil Haykw;

OCO3HAHHE LIEHHOCTH HAy4YHOM JeSTeNIbHOCTH, TOTOBHOCTb B IIpollecce H3Y4YeHHUsS (DU3HKHU
OCYIIECTBIIATh IPOEKTHYIO M UCCIIEI0BATENBCKYIO JEATEIBHOCTh MHIMBUYaJIbHO U B TPYIIIIE.



METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHBbIE YUeOHbIe JeiicTBUS
ba3oBble Jiornueckue 1eMCTBUSA:

CaMOCTOSITENILHO (POPMYITUPOBAThH U aKTYaJIU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONPEIEIATh LEH IESITeIIbHOCTH, 33]1aBaTh [MapaMeTPhl U KPUTEPUU UX IOCTHIKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTHUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBJICHUSX;

pa3zpabarhiBaTh IUTAH pEIICHUS MPOOJIEMBI ¢ YYETOM aHaiIW3a WMEIONIUXCS MATePUAIBHBIX H
HEMAaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B IEATEIbHOCTh, OLIEHUBATH COOTBETCTBHUE PE3YJIHTATOB IIEJISIM, OLICHUBATH PUCKHU
MIOCJIE/ICTBHUH 1€ATEIbHOCTH;

KOOPJIMHHUPOBAThH M BBITIOTHATH pa00Ty B YCIOBUSX PEAIbHOTO, BUPTYATbHOTO U KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIIIICHUE MTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

Ba3oBrble ucciaenoBarehLCcKue AeHCTBHSA:

BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MMOHATUSIMHU U METOJIaMU (DU3UYECKON HAYKU;

BIa/IETh HaBBIKAMU Y4eOHO-MCCIIEIOBATEIbCKOW U TMPOEKTHOW NEATENBHOCTH B 00JacTu (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIIPHOMY ITOMCKY METOJOB peHICHHs 3anad (pu3udeckoro
coJiepKaHusl, IPUMEHEHUIO Pa3JIMYHbIX METO/IOB [TO3HAHMS;

BJIAJIETh BUJAMU JACSITEIHHOCTHU I10 MOTYUYSHUIO HOBOT'O 3HAHUS, €r0 MHTEPIPETALlUU, TPEOOPa30BAHUIO
Y IPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX CUTYALIUAX, B TOM YHUCIIE IPU CO3[JaHIH YUeOHBIX TPOEKTOB B 007IaCTH
buzuku;

BBISIBJIATh MPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJM3HpPOBaTh 3a/auyy, BBIJBUTAaTh TUIIOTE3y €€
penieHus, HaXOAUTh ApTYMEHTHI JJI JOKA3aTeJIbCTBA CBOMX YTBEPKIACHUH, 3a1aBaTh MapaMeTPhbl U KPUTEPUU
peuieHus;

AQHAIM3UPOBATh TIOJYYCHHBIE B XOJ€ PEIICHHsS 3aJaddl pPe3yJIbTaThl, KPUTUYECKU OLEHUBATH HX
JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTH ¥ (OPMYIIMPOBATH COOCTBEHHBIC 33/1a4U B 00pa30BaTECIILHON JACITEILHOCTH, B TOM YUCIIE ITPU
U3Y4YeHUH (DU3HKHY;

JaBaTh OLEHKY HOBBIM CHTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (HU3UKE B MPAKTHUUECKYIO 00IaCTh )KU3HEEATEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC UJIEU, TIPEJIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

Pa6ora ¢ undopmanueii:

BIIa/IETh HABBIKAMU MOTY4YeHUs HHPOPMAITUHN HU3UYECKOTO COJEPIKAHUS U3 HICTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOATENIbHO OCYIIECTBIISATh TOWCK, aHaJU3, CHUCTEMATH3AlMI0 W HWHTEpPHpeTanuio uH(opmanuu
Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

OIICHUBATH JJOCTOBEPHOCTH MH(MOPMAIINH;

UCIIONIb30BaTh CpeACTBAa HH(OPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJNOTHH B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3374 C COOJI0/IEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKH O€30MacHOCTH, THUTHUEHBI, pecypcocOepekeHus, TMPaBOBBIX M JTHUYECKUX HOPM, HOPM
nH(pOpPMaITMOHHOM 06€30MMacCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO CONEPKAHUA B pPA3IMUHBIX (GopMaTax ¢ Y4€TOM Ha3HAYCHUS
nH(pOpMaIIUU U 1IEJIEBOM ayITUTOPHUH, BHIOUPAsi ONTUMAIIbHYIO (OPMY MPEICTABIICHUS U BU3YaTH3aIlUH.

KoMMmyHuKaTHBHBIC yHUBepcaabHbIe y4eOHbIE JeHCTBHUSA:
OCYIIECTBIIATH OOIIEHHE HA YpoKaxX (PU3UKU M BO BHEYPOUHOH JEATEIbHOCTH;
pacro3HaBaTh MPEINOChUTKA KOH(DIUKTHBIX CUTYAIMi U CMATYaTh KOH(IUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJICTB;
MOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW M MHIMBH Yy aJIbHON paboThI;
BBIOMpATh TEMAaTUKY U METO/bI COBMECTHBIX JEHCTBHIl ¢ y4ETOM OOIIMX MHTEPECOB U BO3MOKHOCTEN
Ka)KJ0T0 WIEHA KOJIJIEKTUBA;



IIPUHUMATH LEIH COBMECTHOHM NEATENBHOCTH, OPraHU30BBIBATh U KOOPAMHHUPOBATH ICHCTBHS IO €€
JTOCTHI)KEHHUIO: COCTABJIATh IUIAH JICHCTBUHN, paclpeesiaTh poiu ¢ Y4ETOM MHEHUH YYaCTHUKOB, OOCYXKIATh
pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHUBATh KAayeCTBO CBOETr0 BKJIaJa M KaXKAOr0 YYacTHHUKA KOMaHIbI B OOIIMI pe3ylbTaT IIo
pa3pabOTaHHBIM KPUTEPUSIM;

IpeaJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UACHU C NO3ULIUNA HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON
3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHBHOE CTPAaTErMYECKOE IIOBEACHUE B Pa3JIUYHBIX CUTyalUsX, NPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYILIECTBIIATh [TO3HABATENbHYIO IESATEIbHOCTh B 00JIACTH (U3UKU U aCTPOHOMUH,
BBISIBIISATH POOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIBHO COCTAaBIIATh IUIAH PEIIECHUS PAacUETHBIX M KAYECTBEHHBIX 3ajad, IJIaH BBIIOJIHCHUS
MPAKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BOZMOKHOCTEH U MPEAIIOUYTEHU;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKH1 y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NPEANIOYTEHUN;

Jief1aTh OCO3HAaHHBIN BBIOOD, apryMEHTUPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSABICHUIO IPYAULIUHU B 00JaCTU (DU3UKHU, IIOCTOSHHO MOBBIIIATh
CBOW 00pa3oBaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SJMOIHOHAJIbHBIH HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTb, OLICHUBATh COOTBETCTBUE
pE3yJIbTAaTOB LIEIISM;

BJIQJICTh HAaBBIKAMH I1O3HABATEIbHON pedUieKCM Kak OCO3HAHHMS COBEPIIAEMBIX NEHCTBUH U
MBICIIUTENIBHBIX [TPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

WCTIOJIH30BATh MPUEMBI peIIEKCHUU TSl OLICHKH CUTYAIH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATD PEIIECHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTBI JPYTUX IIPU aHAJINU3€ Pe3yJIbTaToOB AEATEIbHOCTH;

IIPUHUMATD ce0s, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA,;

MIPUHUMATh MOTHBBI U apTYMEHTBI JPYTUX IIPU aHAINU3€ Pe3yIbTaToOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPaABO U MPABO JPYTUX HA OLIMOKH.

B mporuecce n1ocTukeHuUsl JIMYHOCTHBIX Pe3yJbTaTOB OCBOEHUS MPOTpamMMbl MO (hU3MKE JJISl YPOBHSA
cpeaHero oomiero o6Opa3oBaHHs y OOYy4aroIIMXCS COBEPUICHCTBYETCS HMOLMOHAIBHBIM HMHTEIIEKT,
Iperoaralonii copMUpOBaAaHHOCTE:

CaMOCO3HaHUS, BKJIIOYAIOLIETO0 CIIOCOOHOCTh MOHMMATh CBOE SMOLIMOHAJIBHOE COCTOSHUE, BHUJIEThH
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHOU AMOITMOHAIBHON Cc(hephl, ObITh YBEPEHHBIM B ce0e€;

CaMOpPETYJIMPOBAaHMsI, BKJIIOYAIOIIErO0 CaMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTH 33 CBOE
MOBE/ICHHE, CIIOCOOHOCTh a/lallTUPOBATHCS K SMOIMOHAIBHBIM W3MEHEHUSIM U MPOSABIATH TMOKOCTbH, OBbITH
OTKPBITBIM HOBOMY;

BHYTpPEHHEH MOTHBAlMM, BKIIIOYAIOLIEH CTpEeMJICHHE K JIOCTH)KEHHUIO LEIH U YCIEeXy, ONTHUMHU3M,
MHULMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOMX BO3MOXHOCTEN;

SMIATHH, BKIIIOYAIOUIEH CIOCOOHOCTh MOHMMATh SMOIIMOHATIBLHOE COCTOSIHUE APYTUX, YUUTHIBATH €r0
IIPU OCYILECTBIEHUH OOLIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAUBATh OTHOUIEHHS C JPYTUMH JIIOJIbMU,
3a00TUTHCS, IPOSBIATH HHTEPEC U pa3periaTb KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kiacce npeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTpa)aThb
c(OpMHUPOBAHHOCTH Y O0YUaIOLIUXCS YMEHHI:

JeMOHCTPHPOBATh Ha MpHUMEpax pojib M MecTO (PU3UKU B (OPMHUPOBAHUU COBPEMEHHON Hay4YHOMH
KapTHHBI MUPa, B Pa3BUTUN COBPEMEHHON TEXHUKHU M TEXHOJIOTUH, B IPAKTUYECKOHN JESITEIBHOCTH JIFOJEH;



YYUTBIBaTh TPAHUIIBI TMPUMEHEHHS W3YYCHHBIX (U3MUYECKUX MOJENCH: MaTepuaibHas TOYKa,
WHEepIHaIbHasl CHCTeMa OTCcu€Ta, aOCOMIOTHO TBEPAOE TENO, WMICAIBHBIN ra3, MOJEIH CTPOCHHUsS Ta30B,
KUIKOCTEH U TBEPABIX TEJI, TOUCUHBIN SJIEKTPUUCCKUM 3apsil MPU PEeIICHNH (PU3NIECKHUX 3a/1a4;

pacmno3HaBaTh (pu3mUeckue sBIEHUS (IIPOLECChI) M OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOEHHUSI BEIIECTBA W DAJEKTPOJUHAMUKHU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE IBWKCHHE, CBOOOJHOE MaJeHUe Tell, ABWKCHHE [0 OKPYKHOCTH,
WHEepIMs, B3auMoieicTBre Teil, 1uddy3us, OpOyHOBCKOE ABMKEHUE, CTPOCHHE KUIKOCTEH U TBEPABIX TE,
M3MeHeHne o0bEMa TeJl MPU HarpeBaHuM (OXJIAXKICHHUH), TEIJIOBOE PaBHOBECHE, UCIIApPEHHE, KOHJICHCALIUS,
IJIaBJICHUE, KPUCTAJUIM3AlUs, KHUIIEHUE, BJIAXHOCTh BO3JyXa, IOBBIIICHHWE JaBJICHUS Ta3a IPU €ro
HAarpeBaHUM B 3aKPBITOM COCY/JIE, CBSI3b MEXKLY TapaMETPaMH COCTOSIHUS ra3a B U30IIPOLECCAX, IICKTPU3ALUS
TeJl, B3aUMO/JICUCTBUE 3apsI0B;

ONKCHIBATH MEXAHMYECKOE JIBIDKECHUE, HCIONb3ys (PU3NYECKUEe BEIMYMUHBI: KOOpAWHATA, IYTh,
MEepEeMEIIICHUE, CKOPOCTh, YCKOPEHHME, Macca TeJla, CHJIa, HUMITYJbC Tela, KUHETUYECKas »HEprus,
MOTCHIIMATbHAS JHEPTHs, MEXaHW4YeCcKas padoTa, MEXaHMYECKash MOIIHOCTH, MPU ONUCAHUU MPABUIBHO
TPaKTOBaTh (PU3NUECKUIA CMBICI UCIIOJIB3YEMBIX BEJIUYHH, UX 0003HAYCHUS M €IUHUIIBI, HAXOIUTh (DOPMYJIBI,
CBSI3BIBAIOIIUE TAHHYIO (PU3HUECKYIO BEIMUUHY C APYTUMHU BEJIMYUHAMU;

OMKCHIBAaTh HM3YYCHHBIC TEILIOBHIC CBOMCTBA TEJI M TEIUIOBBIC SIBIICHUS, HMCIONIB3YS (PU3UUYECKHE
BEJIMYMHBI: JIABJICHUE Tra3za, TEMIepaTypa, CPEIHSs KUHETUYECKas SHEPrus XaOTUYECKOTO JBHUKCHUS
MOJICKYJI, CpETHEKBAAPATUYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSISI JHEPTHs, paboTa rasa,
KOO (HUIIMEHT TOJIE3HOr0 JCHCTBHSI TEIJIOBOTO JIBHTATENSl, INPH ONWCAHWHM TPABWIBHO TPAKTOBATH
(UBUYECKUN CMBICII HCIOJIB3YEMbIX BEJIMYHMH, WX OOO3HAYEHUS MW CIUHMIIBI, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIIHE TAHHYIO (PU3HUECKYIO BEIMUUHY C APYTUMHU BEITMYUHAM;

OMKCBIBAaTh M3yYCHHBIE DJIEKTPUUYSCKHE CBOMCTBA BEIIECTBA M JJIEKTPUUYECKUE SBIICHUS (TIPOLIECCHI),
UCTIONB3YsT (PU3UYCCKUE BEIMYMHBI: JICKTPUUICCKUHN 3apsil, DJIEKTPUYECKOE I0JIe, HAMPSKEHHOCTD IOJIA,
MOTEHIIMA, Pa3HOCTh IIOTEHIMAJIOB; TIPH OIMCAHUM TMPABWIBLHO TPAKTOBaTh (DU3HUYECKUH CMBICT
HCIOJIb3YEMBIX BEIUYHMH, WX OOO3HAUCHUS W CIUHUILI, YKa3blBaTh ()OPMYJIbI, CBS3BIBAIONIUE JTaHHYIO
(bMBUYECKYIO BETUYMHY C IPYTUMHU BETUIMHAMU;

aAHATM3UPOBATH (PU3MUECKUE ITPOLIECCHI U SIBJICHUS, HCITOJIb3YsI PU3NYCCKUE 3aKOHBI M IPUHIIUIIBI: 3aKOH
BcemupHoro TaroteHus, I, Il u Il 3akonsl HproTOHA, 3aKOH COXpaHEHHS] MEXAaHUYECKOW SHEPrUH, 3aKOH
COXpAaHEHUs HMIYJIbCA, NMPUHUHUII CYNEPIO3UIMNA CHJI, MPUHLMI PABHOINPABHUS WHEPLHUATBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETHYECKYIO TEOPHUIO CTPOECHUS BEIIECTBA, 'Aa30BbIE 3aKOHBI, CBS3b CPEIHEU
KUHETHYECKON HSHEPTrUU TETUIOBOTO JBMXKCHHUS MOJIEKYJI C aOCOJIOTHOW TeMIEepaTypoul, MEpBBIM 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAaHEHUs JIIEKTPUYECKOro 3apsaa, 3akoH Kymona, mpu 3TOM paszinyath
CJIOBECHYIO (OPMYJHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHUE WM YCIOBUSA (TpaHUIIbI, O0JIACTH)
IIPUMEHUMOCTH;

OOBSACHITH OCHOBHBIC TIPUHITUIIBI JEHCTBUS MAIIUH, IPUOOPOB U TEXHUYECKUX YCTPONCTB; pa3InvaTh
yCIIOBUS MX O€30MacCHOTO UCTOIb30BaHUS B TIOBCETHEBHOM JKU3HU;

BBITIOJIHATH SKCIIEPUMEHTHI 110 MCCIICIOBAHUIO (DU3UYECKUX SBJICHHUM U MPOIIECCOB C UCIIOIb30BAHHEM
MPSIMBIX U KOCBEHHBIX M3MEPEHUU, MPH ITOM (POpMYyIUpOBaTh mpobiemy/3aiady W THIOTE3y yueOHOro
AKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEI0KEHHOT0 000pYA0BaHUs, IPOBOIUTH OMBIT U (POPMYJIUPOBATH
BBIBO/IbI;

OCYIIECTBJISITh TIPSIMBIE M KOCBEHHBIE H3MEpeHUs (U3UYECKUX BEIMYMH, TMPU ITOM BBIOUPATH
ONTUMAJIBLHBINA CIIOCOO M3MEPEHUS M UCIIOIb30BAaTh U3BECTHHIE METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHU;

HCCTIE0BATh 3aBUCUMOCTH MEXIY GHU3UUECKUMHU BEJIMUMHAMH C UCTIOIH30BAHUEM TIPSIMBIX H3MEPEHUH,
MIPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (DMKCHPOBATHh PE3yJIbTATHl MOMYyUYEHHOW 3aBUCUMOCTU (PU3UIECKUX
BEJIMYWH B BUJIC TAOJIHI] U TPadUKOB, JIeIaTh BEIBOJBI TIO pe3yIbTaTaM UCCIICIOBAHMUS;

coOmrofaTh mpaBuia O€30MacHOTO TpyAa MPU TMPOBEISCHUU HCCICIOBAaHHA B paMKax Y4eOHOTO
IKCIIEPUMEHTA, YUeOHO-UCCIIE0BATEIHCKOM U MPOEKTHON IEATEIIEHOCTH C HCTIOIB30BAaHUEM U3MEPHUTEIBHBIX
YCTPOMCTB U 1a00paTOPHOTO 0OOPYTOBAHHS;

peraTh pacu€THhIC 3a7a4H C SBHO 3aJaHHOU (PU3NYECKON MOJIEIBIO, UCTIONB3Ys (PU3UIECKHE 3aKOHBI U
MIPUHIIMITBI, HA OCHOBE aHalM3a YCJIOBUS 3aJa4d BBIOMPATh (DU3MUECKYIO MOJENb, BBIICIATH (PU3NUECKHe
BEJIMYUHBI U (OPMYIIbI, HEOOXOAUMBIE AJisA €€ pEIIeHUs, MPOBOJUTH PACUYETHl U OICHUBATh PEAbHOCTD
MOJTYYE€HHOTO 3HaueHUs (PU3NIECKON BETUINHBI,

pelaTh KaYECTBEHHBIE 3a1a4M: BBICTPAUBATh JOTMUECKU HEIPOTUBOPEUMBYIO LIEMIOYKY PACCYKIECHUM C
OTIOPOI Ha U3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3NUECKUE SIBJICHUS;



UCTIONIB30BATh MPU PENICHUH Y4eOHBIX 3a/ad COBpEMEHHbIC HH(OpMAIMOHHBIC TEXHOJIOTHUH IS
MIOUCKA, CTPYKTYPHUPOBAHHUS, WHTEPHpPETAllMM M TPEACTABICHUS YYEOHOH W HayYHO-IOMYJISIPHON
uHpOpMAIMY, TOMYYCHHOH W3 pa3IMYHBIX HCTOYHUKOB, KPHUTHUYECKH aHAJIM3MPOBATH IOJIY4aeMYIO
nH(pOpMaIHIO;

NPUBOJIUTH TPUMEPHl BKJIAJa POCCHUHCKUX M 3apyOeXHBIX Y4YEHBIX-(HU3MKOB B Pa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIIOJIB30BATh TEOPETUYECKHE 3HAaHHS MO (U3UKE B IIOBCEAHEBHON JKM3HHM IS 00eCHedYeHUs
0€30MacHOCTH MpH 0OpaIeHNH ¢ MTPUOOpaMH U TEXHUYECKUMHU YCTPOHCTBAMU, /ISl COXPAHEHHUS 3/I0POBbSI U
COOJIIO/ICHHSI HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPYKaIOIIEH cpefe;

paboTaTe B IpyNIe ¢ BBHIIOJIHEHUEM Pa3IMYHBIX COLUAIBHBIX POJICH, TNIAHUPOBATh paboTy TPYIIIIBL,
PalMOHAIBHO pacIpeessaTh OOsM3aHHOCTH M IUIAHHPOBATh AEATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIHSX,
aJIeKBaTHO OIICHWBATh BKJIAJ] K&KIOTO U3 YYACTHUKOB IPYIIIBI B pEIICHHE pacCMaTpUBAaeMON POOIEeMBbI.

K konmy oOyuenus B 11 Kjacce nmpeiMeTHBIE pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTpa)kaTb
c(OPMHUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHI:

JEeMOHCTPHPOBATh Ha MPHUMEPaxX pojb M MeCTO (PM3UKH B (OPMHUPOBAHMU COBPEMEHHON HAyYHOUH
KapTUHBI MUPA, B Pa3BUTHUH COBPEMEHHON TEXHMKH U TEXHOJIOTHIA, B MPAKTUYECKOMN NEATEIbHOCTH JIOICH,
[EJIOCTHOCTh ¥ €MHCTBO (pU3MUECKON KapTUHBI MHUPA;

YUUTHIBATh TPAHUIIbI IPUMEHEHUSI H3yUYEHHBIX (DU3HMUECKUX MOJIEJICH: TOUCUHBII 2IeKTPUIECKUM 3apsi,
Jyd CBETa, TOYCYHBIH MCTOYHHMK CBETA, SIEPHAs MOJENb aToMa, HyKJIOHHAs MOJENb aTOMHOTO sapa TpU
penieHnn GU3MYECKUX 3a/1a4;

pacrio3HaBaTh GU3NUECKHUE SBICHUS (TIPOLIECCHI) M OOBSICHATH X Ha OCHOBE 3aKOHOB JIEKTPOJUHAMUKH
U KBaHTOBOM (DM3HMKH: 3IIEKTpUYEcKas MPOBOJAMMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE
JEWCTBUS TOKA, B3aMMOJICHCTBHE MAarHUTOB, dJIEKTPOMAarHUTHAs MHAYKIWS, IEHCTBUE MAarHUTHOTO TOJIS Ha
MPOBOJAHUK C TOKOM U JIBIDKYIIMHCS 3apsiji, dJIEKTPOMAarHUTHbIE KOJEOAaHUS U BOJHBI, MPSIMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTPAXEHHE, MpelloMIIeHHe, HHTepdepeHnns, Tuppakurs 1 MOJsSpU3alus CBETa,
nucrnepcust cBera, (ortodnekTpuueckuii 3pdekt (pororddexT), cBeTOBOE MaBICHHE, BO3HUKHOBEHHUE
JMHEWYaTOro CIIEKTPa aToMa BOJAOPO/Ia, €CTECTBEHHAsI M HCKYCCTBEHHAS PaIMOaKTHBHOCTD;

ONUCBHIBATh  W3yUYEHHbIE CBOMCTBA  BelIeCTBa  (AJIEKTPUUYECKHE, MAarHUTHBIE, OITHYECKHE,
AIIEKTPHUYECKYIO TPOBOJMMOCTD PA3IMUHBIX CPEN) U DJICKTPOMATHUTHBIC SBICHHS (IIPOIECCHI), NCHIOIB3YSI
¢du3nyeckre BENIWYMHBL: JIEKTPUYECKUNA 3apsijl, CHJIa TOKA, DJIEKTPUYECKOE HAINPSDKEHHUE, JEKTPHUECKOoe
COIPOTHBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIDKYIIAS CHJA, padoTa TOKa, WHIYKIHS MAarHUTHOTO
nojsi, cuina Amnepa, cuia JlopeHna, HHAYKTUBHOCTh KaTYIIKH, SHEPrUs 3JIEKTPUYECKOTO0 U MArHUTHOTO
MoJIeH, MepuoJ M YacToTa KojeOaHWid B KoyeOaTelhbHOM KOHTYpe, 3apsij W CHiIa TOKa B Ipolecce
TApMOHUYECKUX 3JIEKTPOMArHUTHBIX KojeOaHWH, (JOKyCHOE pacCTOSIHME M ONTHYECKas CUia JIMH3BI, MPH
ONMCAaHWW TIPABHIBHO TPAKTOBATh (U3UYECKUH CMBICI HCIOJB3yEMbIX BEIMYUH, MX OOO3HAYCHHS W
€/IMHUIIBI, YKa3bIBaTh (hOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETMUMHY C IPYTMMHU BEINYMHAMU;

OIMCHIBATh N3YYECHHBIC KBAHTOBBIE SIBJICHHS M TIPOIIECCHI, UCTIONB3YsI (PU3NIECKUE BETHIUHBI: CKOPOCTh
3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YaCTOTA CBETA, SHEPTHUs U UMITYJIbC (POTOHA, TEPUO/ MOIypacnajia,
SHEPTHUs CBS3M aTOMHBIX SJEp, MPU OMUCAHUW TPABWIIBHO TPAKTOBATh (PM3MUECKHUN CMBICI UCTIONB3YEMBIX
BEJIMYMH, UX 0003HAYCHUS U €TUHMIIbI, YKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIIME TAHHYIO (PU3UUECKYIO BEINUUHY
C IPYTHMH BEIMYMHAMHU, BEIYUCIIATH 3HAUCHNE (DU3MIECKON BETMIHUHEI,

aHAJM3UPOBATh PU3NUECKUE MPOLIECCHI U ABJICHUS, UCTIOB3YsI PU3NUECKUE 3aKOHBI U IPUHIHIIBL: 32KOH
Owma, 3aKOHBI TOCIIEOBATENFHOTO W TMApajUIeIbHOTO COEAMHEHUS TMPOBOJIHHUKOB, 3akoH Jlkoyms—JleHna,
3aKOH 3JIEKTPOMAarHUTHOM MHIYKIMH, 3aKOH MPSIMOJIMHEITHOTO PacPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI IPEJIOMJICHHS CBETa, ypaBHEeHUE DifHIITelHHa 1715 GoTodPdeKTa, 3aKOH COXpaHEHUS SDHEPTUH,
3aKOH COXPaHEHHsI UMITyJIbCa, 3aKOH COXPAHEHUs AIIEKTPUUYECKOTrO 3aps/a, 3aKOH COXPAHEHHs MacCOBOTO
qrcia, MocTynaTel bopa, 3aK0H paoaKTHBHOTO Paciiajia, IpU STOM Pa3lIndaTh CIOBECHYIO (hOPMYITUPOBKY
3aKOHa, €ro MaTeMaTU4eckoe BhIpayKeHHE U YCIOBUS (TPpaHUIlbl, 00J1aCTH) TPUMEHUMOCTH;

OTIPENIeNIATh HaNPaBJIeHHE BEKTOpa WHAYKIIMA MAarHUTHOTO ITOJISl TPOBOJIHUKA C TOKOM, CHIIBI AMriepa
u cuisl Jlopeniia;

CTPOMUTH U OMHUCHIBATh U300pakeHNE, CO3/1aBaEMOE IJIOCKUM 3€pPKaioM, TOHKOH JINH30M;

BBIMOJIHATH SKCIEPUMEHTHI TI0 UCCIIE0BAHUIO (PU3MYECKHUX SBJICHUN U MPOLECCOB C UCIOIb30BAHUEM
NPSIMBIX W KOCBEHHBIX H3MEPEHHIA: NMPH 3TOM (OPMYIHPOBATH MPOOJIeMy/3aqady M THIIOTE3y y4eOHOTo



IKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO 000PYI0BaHUsI, TPOBOJHUTE OIBIT U (hopMyIHPOBaThH
BBIBOJbI,

OCYIIECTBIIATH NPSMBIE W KOCBEHHBIE H3MEpEHHMsS (HU3MYECKUX BEIUYUH, NPH 3TOM BBIOWPATH
OIITUMAJILHEIH CI10c00 HU3MCPCHUSA U UCITOJIB30BATh U3BCCTHLIC MCTOABI OLICHKH HOI‘pGHIHOCTCﬁ HBMGPCHHﬁ;

UCCIIeI0BAaTh 3aBUCHMOCTH (PU3MYECKUX BEJIMYMH C MCIOIH30BAHHEM IPSIMBIX M3MEPEHHH: IPU 3TOM
KOHCTPYUPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3yJIbTAThI OMYyUYEHHOW 3aBHCUMOCTH (DU3MYECKHUX BEIIMYUH B
BU/I€ TaOJIUI ¥ TPaMKOB, 1EJIaTh BEIBOBI IO PE3yJIbTaTaM HUCCIICIOBAHMS;

cobOirofaTh INpaBuUiIa OE30IACHOrO TpyJda INpU HPOBEJCHUU MCCIEAOBAHUN B paMKax y4eOHOro
IKCIIEPUMEHTA, Y4eOHO-NCCIIeIOBATENILCKON U IPOEKTHOM JIEATEIIEHOCTH C UCTIOJIb30BAHNEM H3MEPUTEIIBHBIX
YCTPOMCTB 1 1a00paTOPHOro 000PyAOBAHUS;

penIats pacyéTHBIE 3a/1a4M C SBHO 3aIaHHOM (PU3NUECKON MOJICIIBIO, UCTIONB3YS (PU3NYECKUE 3aKOHBI U
IMPpUHIUIIBI, HAa OCHOBC aHaJin3a YCJIIOBUA 3aJlavdn BBIGI/IpaTB (1)I/I3I/I‘IGCKYIO MOJCJb, BBIACIATH (I)I/I?;I/I‘-IGCKI/IC
BEJIMYMHBI U (OPMYJIBI, HEOOXOIUMBIE Ul €€ pEIICHHUs, IPOBOIUTH PAcUETHl M OICHHWBATH PEAbHOCTH
MOJIyYSHHOTO 3HaYCHHS (PU3NYECKON BETMUHHBI,

penaTh Ka4eCTBEHHBIE 33/1a41: BHICTPANBATh JIOTHUECKH HETIPOTHBOPEUMBYIO IIETIOUKY PACCYKICHUH C
OIOPOi HA U3YYECHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKUE SIBICHUS;

UCIIOJIB30BATh IPU PEIICHUWH Y4YeOHBIX 3a/ad COBpEMEHHbIE HH()OPMAMOHHBIE TEXHOJIOTHUH IS
MOWCKA, CTPYKTYPHUPOBAHWS, WHTEPHPETAIIMA W TIPEACTABICHUS YYEOHOH W HAyYHO-IIOMYJISIPHON
UHpOpMAIMY, TOJYYCHHOH W3 pAa3JIMYHBIX HCTOYHUKOB, KPUTHUECKH aHAJIM3HPOBATH IOJIY4aeMYIO
nH(pOpMAIHIO;

OOBSCHSTH IPUHLUIIBI JEHCTBHS MAIMH, TPHOOPOB U TEXHUYECKUX YCTPOUCTB, pa3IndaTh YCIOBUSI HX
0€30MacHOTO MCITOJIb30BAHUS B TIOBCEAHEBHOM KHU3HH,

NPUBOJIUTH MPUMEPHI BKJIQJa POCCHHCKUX W 3apyOEXKHBIX y4YEHBIX-(HU3MKOB B pa3BUTHE HAayKu, B
00BSICHEHHE MPOIIECCOB OKPYKAOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTU;

UCIIOJIB30BATh TEOPETUYECKUE 3HaHHS MO (U3UKE B IIOBCEAHEBHON JKM3HHM ISl O0OeCHedYeHUs
0€30MaCHOCTH IpH 0OpaIleHHH ¢ TPUOOPaMH U TEXHUYECKUMHU yCTPOHUCTBAMH, JIJISI COXPAHEHHUS 3I0POBbBSI U
COOJIFO/ICHHSI HOPM DKOJIOTHYECKOT0 TIOBEICHHS B OKPYKaIOIIEH cpefe;

paboTaTe B IpymIe C BBHIIOJIHEHUEM Pa3IMYHBIX COLUAIBHBIX POJICH, TUNIAHUPOBATh paboTy TPYIIIIBL,
PalMOHAIBHO pacIpeessaTh OOsM3aHHOCTH M IUIAHHPOBATh AEATENBHOCTh B HECTAHIAPTHBIX CHUTYAIHSX,
a/IeKBaTHO OLIEHMBATh BKJIAJ] KaX/10r0 U3 YUaCTHUKOB I'PYIIIHI B PEHICHUE PacCMaTPUBAEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHMHME 10 KJIACC

Ne [ HaumeHoBaHUe KosinuecTBO 4yacoB dnekTpoHHbIE (UPOBLIE)
n/m| pasfesoBUTEM |Bcero KouTpoibHbie| [IpakTHYecKue obpa3oBaTesIbHbIE PECYPChI
porpaMMel paGoThl paboThl
Pasgen 1. PU3UKA U METO/Ibl HAYYHOT' O IIO3HAHUA
1.1 |®usuKa u METO/bI 2 bubanoreka LIOK
HAy4YHOTO https://m.edsoo.ru/7f41bf72
N0O3HaHUA
WToro no pasgeny 2
Paspen 2. MEXAHUKA
2.1 |Kunemartuka 5 bubanoreka LIOK
https://m.edsoo.ru/7f41bf72
2.2 |luHaMuKa 7 bu6aunoteka [JOK
https://m.edsoo.ru/7f41bf72
2.3 |3akoHbI 6 1 1 bubanoreka LIOK
COXpaHEHHUS B https://m.edsoo.ru/7f41bf72
MeXaHUKe
HToro no pasgeny 18

Pasaen 3. MOJIEKYJIAP

HAA PU3UKA U TEPMOJNHAMHUKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOH
TEOpUHU

9

1

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

3.2

OCHOBBI
TEPMOJUHAMHUKH

10

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

3.3

ArperaTHble
COCTOSIHUSA
BelleCTBa.
dazoBble
nepexo/ibl

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

HToro no pasaeny

24

Paspen 4. 3JIEKTPOAUMHAMUKA

4.1

JJIeKTpOCTaTHUKaA

10

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

4.2

[TocTOAHHBIN
3JIEKTPUYECKUU
TOK. TOKM B
pa3/IMYHbIX Cpeax

12

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

HToro no pasgeny

22

Pe3sepBHOe BpeMA

OBLIEE KOJIMYECTBO
YACOB I10
[TPO'PAMME

68




TEMATHYECKOE IINTAHUPOBAHME 11 KJIACC

Ne HaumeHoBaHue KosinuecTBo yacoB JnekTpoHHbIe (LUPPOBLIE)
n/n pasziesioB U TeM Bcero| KonTposbhbie | lpaktiueckue 06pa3oBaTesIbHbIE PECYPChI
MporpaMMbl pa6oThI pa6oThI
Pasgen 1. 3JIEKTPOAUHAMHUKA
1.1 |MarbauTHOe 1oJie. 11 1 3 bubsaunoTteka [JOK
JJIeKTpOMarHuTHas https://m.edsoo.ru/7f41c97c
WUHAYKLUSA
HToro no paszeny 11
Paspen 2. KOJIEBAHUSA U BOJIHbBI
2.1 [MexaHuvyeckue U 9 1 bubsunoTteka LJOK
3/IEKTPOMarHUTHBIE https://m.edsoo.ru/7f41c97c
KoJie6aHusA
2.2 [MexaHWYeCKHE U 5 1 bubanoreka LIOK
3JIEKTPOMarHUTHbIE https://m.edsoo.ru/7f41c97c
BOJIHBI
2.3 |OnTuka 10 3 bubauvoreka LIOK
https://m.edsoo.ru/7f41c97c
HToro no paszeny 24

Paszaen 3. OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCUTEJABHOCTH

3.1 [{OcHOBBI crieniaJIbHON 4 1 bubauvoreka LIOK
TEOPHUH https://m.edsoo.ru/7f41c97c
OTHOCUTEJIbHOCTHU

HToro no paszeny 4

Pasgen 4. KBAHTOBAA ®U3HUKA

4.1 [31eMeHTbl KBAHTOBOM 6 bubauoreka LIOK
ONTHKH https://m.edsoo.ru/7f41c97c

4.2 |CTpoeHue aToMa 4 bu6sunoTteka [JOK

https://m.edsoo.ru/7f41c97c
4.3 |AToMHOE ApOo 5 bu6siunoTteka [JOK
https://m.edsoo.ru/7f41c97c

HToro no paszeny 15

Pasgen 5. 3JIEMEHTbBI ACTPOHOMHUHU U ACTPODPU3UKHU

5.1 [9y1eMeHThI 7 1 bubauoreka LIOK
aCTPOHOMHUM H https://m.edsoo.ru/7f41c97c
acTpopU3UKHU

HToro no pasgeny 7

Pa3gen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 |0O6o6marmee 4 bubauoreka LIOK
IOBTOPEHHE https://m.edsoo.ru/7f41c97c

Hroro no pasgeny 4

Pe3sepBHOe BpeMA 3

OBUIEE KOJIMYECTBO 68 4 7

YACOB I10 [TPO'PAMME




IHOYPOYHOE INVIAHUPOBAHMUE 10 KJIACC

[TpunIUI
Cynepno3uLluU CUJL.
BTopo¥i 3akoH
HrroToHa gnga
MaTepHuaJbHOU TOUYKH

Ne Tema ypoka KosinuecTBO yacoB Jlata | JJeKTpoHHbIE [UPPOBbIE
n/ Bcer| KouTposbubl | [IpakTudecku | 13Y1€HNA obpasoBaTe/bHble
1 o | epaboTbl e paGoThI A pecypeel

1 |®Pusuka — Hayka o 1 bu6auoTteka LIJOK
npupoze. Hayynbie https://m.edsoo.ru/ff0c32e
MEeTO/ bl IO3HAHUS 2
OKpY>Kalollero Mupa

2 |Posab u mecto dpusuku| 1 bu6auoTteka LIJOK
B GOpMUPOBAHUU https://m.edsoo.ru/ff0c33e
COBpPEMEHHOU 6
HAy4YHOM KapTHUHBI
MHUPa, B
NpaKTU4YeCKOU
JlesITeJIbHOCTH JIIoJie it

3 |MexaHU4ecKoe 1 bu6sunoteka I[JOK
JBHKEeHHe. https://m.edsoo.ru/ff0c35
OTHOCUTEJIBHOCTDb 08
MeXaHHU4YEeCKOTO
JIBIDKEHUS.
[lepeMenienue,
CKOpOCTb, YCKOpEHHE

4 |PaBHOMepHOe 1 Bu6auoTteka LJOK
npsIMOJINHEHHOE https://m.edsoo.ru/ff0c36
JBH>KeHHe 20

5 |PaBHOycKOpeHHOE 1 bu6aunoteka [JOK
npsIMOJIMHENHOe https://m.edsoo.ru/ff0c37
JBUXKeHUe 2e

6 |[CBobGoaHOe MajeHue. 1 bubanoreka LIOK
YckopeHnue https://m.edsoo.ru/ff0c39c
CBOOOJHOTIO MaJeHus C

7 |KpuBosinHerHOE 1 bu6bsaunoteka [JOK
JBIDKEHHE. https://m.edsoo.ru/ff0c3ad
JIBr>KeHUe a
MaTepuabHOM TOUYKHU
110 OKPY?KHOCTH

8 |llpuHUIMO 1 bubanoreka LIOK
OTHOCUTEJIbHOCTH https://m.edsoo.ru/ff0c3be
Tanues. 8
WHepuuanbHble
CUCTEMBbI OTCYETA.
[lepBbIi 3aKOH
HproToHa

9 [Macca Tena. Cuaa. 1 bu6aunoreka I[JOK

https://m.edsoo.ru/ff0c3be
8




Ne Tema ypoka KosinyecTBo 4acoB Jlata | JyekTpoHHbIe UDPOBbIE
n/ Bcer| KouTposbhel | [IpakTnyecku | 13Y1€HA obpasosaTe/ibHble

n 0o | epaboTsl e pa6oTkl A PECYpChI
10 |Tpetuit 3aK0oH 1 bu6auoTteka LIJOK

HrroToHa gnga
MaTepUaJbHBIX TOYEK

https://m.edsoo.ru/ff0c3be
8

bu6smoTteka LJOK

11 |3aK0H BCEMHUPHOTO 1
TaroteHus. Cuia https://m.edsoo.ru/ff0c3d
TsKeCTU. [lepBas 00
KOCMHYecKas
CKOpPOCThb
12 |Cuusa ynpyrocru. 1 bubsaunoTeka [JOK
3akoH I'yka. Bec Tesia https://m.edsoo.ru/ff0c3el
8
13 |Cuna TpeHus. 1 Bbub6auoTeka LIOK
Koapdunuent https://m.edsoo.ru/ff0c3f7
TpeHus. Cuia 6
CONPOTHUBJIEHUS NIPU
JIBM>KEHUU TeJia B
KUJKOCTU UJIU rase
14 |IloctynaTenbHOE U 1 Bu6auoTteka LIJOK
BpallaTeJbHOE https://m.edsoo.ru/ff0c41a
JBUXKeHHe 6
abCoJIIOTHO TBEPZOTO
TeJsla. MOMEHT CHUJIBI.
[lnedo cuiibl. YcaoBus
paBHOBecCHUs
TBEPJOrO TeJsa
15 |MMnybc 1 Bu6auoTteka LJOK
MaTepHabHOU https://m.edsoo.ru/ff0c43
TOYKH, CUCTEMBI dé
MaTepHabHbIX
To4ekK. UMnysibc
CUJIbL. 3aKOH
COXpaHeHUs
MMIyJbCa.
PeakTrBHOE
JIBM>KEHU e
16 |PaboTa ¥ MOIHOCTb 1 bubanoreka LIOK
cusbl. KuHeTH4Yeckas https://m.edsoo.ru/ff0c45
3Hepruda 02
MaTepHaIbHOH
Touyku. Teopema 06
V3MEeHEeHUU
KHUHEeTHYeCKOH
3HEepruu
17 |lloTennuaabHas1 1 Bubaunoreka LIOK
3Heprus. https://m.edsoo.ru/ff0c46
[loTeHnmaabHast la

3Heprus ynpyro
JlebOpMUPOBAHHOM




Ne

Tema ypoka

KosimyecTBO 4acoB

Bcer

KOoHTpOJ/IbHBI
e paboThl

[IpakTHUyecku
e paboThl

JlaTa
HW3y4eHU
1

JeKTpoHHbIe [UPPOBbIE
ob6pasoBaTeJsbHble

pecypcel

NPY>XUHBI.
[ToTeHManabHasA
3Heprus TeJsa BOJIU3U
MOBEPXHOCTHU 3eMJIU

18

[ToTeHMA/IbHBIE U
HeloTeHLuaJIbHbIE
cuibl. CBSI3b pabOThI
HenoTeHIHaAbHbIX
CUJI C U3BMEHEHHEM
MeXaHU4YeCcKoH
3HEepPruur CUCTEMbI
TeJl. 3aKOH
COXpaHeHHUs
MeXaHHYeCKOH
3Hepruu

bu6smoTteka LJOK
https://m.edsoo.ru/ff0c47
8c

19

JlabopaTopHas
paboTa
«HccnenoBaHue
CBSI3U pabOTHI CUJIbI C
M3MeHeHHEM
MeXaHUYeCKOU
3HepruH TeJa Ha
npumepe
pacTsKeHUs
PE3UHOBOTO KTy Ta»

20

KoHTposibHas paboTa
1o TeMe
«KnHeMaTHKa.
JlnHaMu1Ka. 3aKOHbI
COXpaHEeHHS B
MexXaHUKe»

bubanoreka LIOK
https://m.edsoo.ru/ff0c4b
74

21

OcHOBHBIE
M0JIOXKEHHU A
MOJIEKYJISIPHO-
KWHEeTHYeCKOU
Teopuu. bpoyHoBckoe
IBHKEHHeE.

Juddysus

bubanoreka LIOK
https://m.edsoo.ru/ff0c4dc
2

22

XapakTep ABUXKEHUS
Y B3aUMO/JIeNCTBUS
YaCTHUI] BelllecTBa.
Mojenv cTpoeHus
rasoB, XKUJKOCTeH U
TBEP/ABIX TeJ

23

Macca moJieky..
KosinyectBo
BellecTBa.
[TocTossHHasa
ABorazpo




Ne

Tema ypoka

KosimyecTBO 4acoB

Bcer

KOoHTpOJ/IbHBI
e paboThl

[IpakTHUyecku
e paboThl

JlaTa
HW3y4eHU
1

JeKTpoHHbIe [UPPOBbIE
ob6pasoBaTeJsbHble

pecypcel

24

TenoBoe
paBHOBecHe.
Temnepatypa u eé
usMmepenue. [llkana
TeMmnepatyp Llenbcus

25

WpeanbHbIl ras B
MKT. OcHoBHOe
ypaBHeHue MKT

bubanoreka LIOK
https://m.edsoo.ru/ff0c4fd
e

26

AbcosttoTHaA
TeMIepaTypa Kak
Mepa cpeJiHeH
KHHEeTHYeCcKoH
3HEpPrUu JBUXKEHUS
MOJIEKYJI. YpaBHEHUE
MeHpeieeBa-
Kianerpona

bu6smoTteka LJOK
https://m.edsoo.ru/ff0c51
le

27

3akoH /laabToHa.
['a30BbIe 3aKOHBI

28

JlabopaTopHas
paboTa
«HccnenoBaHue
3aBUCUMOCTHU MEXAY
napameTpamMu
COCTOSTHUSA
paspeKeHHOTOo rasa»

29

H3omnpoueccel B
W/leaJIbHOM rase U Ux
rpadpuyeckoe
npejcTaBJeHHe

bubanoreka LIOK
https://m.edsoo.ru/ff0c57
Qe

30

BHyTpeHHsIsI 3HepTrUs
TEPMOJUHAMHUYECKOH
CUCTEMBI U CIIOCOOBI
€€ U3MeHeHUs.
KoJsinuecTBO TENJIOThI
Y pabora.
BHyTpeHHsIs1 3Heprus
0JIHOQTOMHOTO
H/eaJbHOTO rasa

bubanoreka LIOK
https://m.edsoo.ru/ff0c59
52

31

Busanbl
TenJionepegadyu

Bubaunoreka LIOK
https://m.edsoo.ru/ff0c5c3
6

32

YnenbHas
TENJ0EMKOCTb
BelleCcTBa.
KoJsinuecTBO TENJIOTHI
NpH Teljionepeaaye.
AnvabaTHbIN nponecc

bubaunoreka LIOK
https://m.edsoo.ru/ff0c5c3
6




Ne Tema ypoka KosinyecTBo 4acoB Jlata | JyekTpoHHbIe UDPOBbIE

n/ Bcer| KouTposbhel | [IpakTnyecku | 13Y1€HA obpasosaTe/ibHble

n 0o | epaboTsl e pa6oTkl A PeCYpChl

33 |IlepBblit 3aKOH 1 BbubsnoTeka LJOK
TEPMOJAUHAMUKU U https://m.edsoo.ru/ff0c5ef
ero NpuMeHeHue K C
M3oImnpoleccam

34 |Heo6paTuUMOCTb 1 bubsaunoTteka [JOK
IPOIECCOB B https://m.edsoo.ru/ff0c62
npupoze. Bropoi 30
3aKOH
TEPMOJWHAMUKHU

35 |[lpunuun gectBusiu| 1 bubanoreka LIOK
KII/l TenyioBo# https://m.edsoo.ru/ff0c60
MalIWHBI Oa

36 |Lluka KapHo u ero 1
KII/

37 |3KoJsioruyeckue 1
npo6JieMbl
TEMNJIO3HEPTeTUKHU

38 |O6o61aLKi YpoK 1 bubanoTeka [IOK
«MosiekynsipHas https://m.edsoo.ru/ff0c69
¢usuka. OCHOBBI 38
TEPMOJUHAMUKU»

39 |KonTposbHasg pabota| 1 1 bubanoTeka [IOK
10 TEMe https://m.edsoo.ru/ff0c6a5
«MousekynapHas 0
¢usuka. OCHOBBI
TEPMOJUHAMUKU»

40 |[lapoobpasoBaHue U 1 bu6bsaunoTeka [JOK
KOH/IeH calHs. https://m.edsoo.ru/ff0c63
Hcnapenue u b6
KUIIeHHe

41 |AG6cosroTHAsA U 1 bubanoreka LIOK
OTHOCHUTEJIbHAs https://m.edsoo.ru/ff0c64
BJIQXKHOCTb BO3/yXa. d8
HacpiuieHHbIM nap

42 |Téppoe TeJo. 1 bubanoreka LIOK
Kpucraninueckue u https://m.edsoo.ru/ff0c65f
amMop¢Hble TeJia. 0
AHu3zoTponusa
CBOWICTB KPUCTAJIJIOB.
Kujkue kpucTasibl.
CoBpeMeHHbIE
MaTepHuaJibl

43 |[lnaBneHue u 1 bubaunoreka LIOK

KpHUCTaJL/IU3aIus.
YnenbHas TemaoTa
TJIaBJIEHUS.
Cybaumanus

https://m.edsoo.ru/ff0c67
08




Ne Tema ypoka KosinyecTBo 4acoB Jlata | JyekTpoHHbIe UDPOBbIE
n/ Bcer| KouTposbhel | [IpakTnyecku | 13Y1€HA obpasosaTe/ibHble
n 0o | epaboTsl e pa6oTkl A PECYpChI

44 |YpaBHeHUe 1 bu6auoTteka LIJOK

TENJIOBOTO 6asaHca https://m.edsoo.ru/ff0c68
20

45 |JnekTpu3aLus TeJl. 1 bu6smoTteka LJOK
JJIEKTPUYECKU I https://m.edsoo.ru/ff0cé6bc
3ap4n. /IBa Buza C
3JIEKTPUUYECKUX
3apsaz0B

46 |I[IpoBOAHUKHY, 1 bu6smoTteka LJOK
JIU3JIEKTPUKU U https://m.edsoo.ru/ff0cébc
NOJIYIPOBOJHUKH. C
3aKOH COXpaHeHHs
3JIEKTPUYECKOTO
3aps/a

47 |B3aumopencTBue 1 bubanoreka LIOK
3aps/10B. 3aKOH https://m.edsoo.ru/ff0c6ce
Kynona. ToueyHbIi 4
3JIEKTPUYECKU I
3apaj,

48 |Hanpsixk€HHOCTb 1 bu6bsaunoteka [JOK
3JIEKTPUYECKOT O https://m.edsoo.ru/ff0c6df
noJis. [lpyHuUn 2
Cyneprno3uLuu
3JIEKTPHUYECKUX
noJsieu. JIMHUU
HallPXKEHHOCTHU

49 |Pab6oTa cun 1 bubanoreka LIOK
3JIEKTPOCTATUYECKOT https://m.edsoo.ru/ff0c6f0
o noJisi. [loTeHuuan. 0
PasHocTh
NOTEHI[MAJIOB

50 |[IpoBoAHUKH U 1 bub6anoTeka [IOK
JIU3JIEKTPUKHU B https://m.edsoo.ru/ff0c70
3JIEKTPOCTAaTUYECKOM 18
noJe.

JuaneKTpruyeckas
NPOHHUIAEMOCTh

51 |3/1eKTPOEMKOCTb. 1 bu6sunoteka [JOK

KoHpeHcaTop https://m.edsoo.ru/ff0c71
26

52 |9/71eKTpOoEMKOCTh 1 bub6anoTeka [IOK
IIJIOCKOTO https://m.edsoo.ru/ff0c72c
KOH/IeHcaTopa. 0
JHepruda
3apsI’KEHHOTO
KOH/JIeHCcaTopa

53 |J/labopaTopHas 1 1
paboTa "U3mepeHue




Ne

Tema ypoka

KosimyecTBO 4acoB

Bcer

KOoHTpOJ/IbHBI
e paboThl

[IpakTHUyecku
e paboThl

JlaTa
HW3y4eHU
1

JeKTpoHHbIe [UPPOBbIE
ob6pasoBaTeJsbHble

pecypcel

3JIEKTPOEMKOCTHU
KOHJleHcaTopa"

54

[IpyHUMD JeUCTBUA U
npUMeHeHUue
KOH/IeHCAaTOpOB,
KOIIMPOBAJIbHOTO
anmnapara, CTpyHHOTro
NpUHTEPA.
JieKTpocTaTUYyecKas
3aluTa. 3a3eMJieHHe
3JIEKTPONPUOOPOB

55

JJIeKTPUYECKHUH TOK,
yCJIOBUSA €T0
CyILleCTBOBAHHUS.
[locTOSIHHBIH TOK.
Cua Toka.
HanpsxeHue.
ConpoTuBJieHHE.
3akoH OMa a4
y4acTKa Lienu

56

[TocnegoBaTenbHOE,
napaJijiejibHOe,
CMellaHHoe
coeilMHEHUE
IPOBO/IHUKOB.
JlabopaTopHas
pa6ora «M3ydyeHue
CMeLIaHHOr o0
COoeIMHEHMUS
pe3UCTOPOB»

0.5

bubaunoreka LIOK
https://m.edsoo.ru/ff0c74f
0

57

PaboTa 1 MoHOCTb
3JIEKTPUYECKOT 0
TOKa. 3aKoH /lxoyns-
Jlenna

bubaunoreka LIOK
https://m.edsoo.ru/ff0c78
38

58

3akoH OMa a4
NOJIHOM (3aMKHYTOM)
3JIEKTPUYECKOU 1eTH.
KopoTtkoe
3aMbIKaHHUe.
JlabopaTopHas
paboTa «M3MepeHue
3/1C ucToYHMKA TOKa
Y ero BHyTPEeHHEro
CONPOTHUBJIEHUS»

0.5

bubaunoreka LIOK
https://m.edsoo.ru/ffO0c7ae
0

59

PesepBHBIN YPOK.
KoHTposibHast paboTa
10 TeMe
"JyeKTpoMHAMUKA"

Bbubaunoreka LIOK
https://m.edsoo.ru/ff0c8c5
6




Ne

Tema ypoka

KosimyecTBO 4acoB

Bcer

KOoHTpOJ/IbHBI
e paboThl

[IpakTHUyecku
e paboThl

JlaTa
HW3y4eHU
1

JeKTpoHHbIe [UPPOBbIE
ob6pasoBaTeJsbHble

pecypcel

/ Bcepoccuiickas
poBepoYHas paboTa

60

0O6061ammun ypok
«JJIEKTPOLUHAMUKa»
/ Bcepoccuiickas
poBepoYHas paboTa

bubanoreka LIOK
https://m.edsoo.ru/ff0c88
be

61

JJieKTpOHHas
NpPOBOJUMOCTb
TBEP/IbIX METAJIJIOB.
3aBUCUMOCTb
CONIPOTHUBJIEHUS
METaJIJIOB OT
TeMIepaTyphl.
CBepxXnpoOBOJUMOCTD

62

JJIeKTPpUYECKUU TOK B
BakyyMe. CBoiCTBa
3JIEKTPOHHBIX My4YKOB

63

[TonynpoBOAHUKH, UX
co6CTBEHHas U
npuMecHas
IPOBOJAUMOCTb.
CBoricTBa p—n-
nepexoja.
[TonynpoBoJHHUKOBBIE
npubopbl

bubanoreka LIOK
https://m.edsoo.ru/ff0c84a

e

64

JJIeKTpUYECKUU TOK B
pacTBopax u
pacniaBax
3JIEKTPOJIMTOB.
JJIeKTPOJUTHYECKAS
Jucconyanus.
JJIeKTPOJIN3

bubanoreka LIOK
https://m.edsoo.ru/ff0c82
ba

65

JJIeKTPpUYECKUU TOK B
rasax.
CaMocCTOSITeJIbHBIN U
HecaMoCTOSITe/JbHbIH
pa3psaa. MoJsiHus.
[lnasma

bubanoreka LIOK
https://m.edsoo.ru/ff0c84a

€

66

JIeKTpUYecKue
npubophl U
YCTPOWCTBA U UX
npakTU4yeckKoe
NpUMEHEHHUE.
[IpaBua TEXHUKHU
6e30MacHOCTH

Bubaunoreka LIOK
https://m.edsoo.ru/ff0c86f
C

67

KoHTposibHas paboTa
0 TeMe
«JJIEKTPOCTATHKA.

Bubaunoreka LIOK
https://m.edsoo.ru/ff0c8a8

a




Ne Tema ypoka KosinyecTBo 4acoB Jlata | JyekTpoHHbIe UDPOBbIE
n/ Bcer| KouTposbhel | [IpakTnyecku | 13Y1€HA obpasosaTe/ibHble
n 0o | epaboTsl e pa6oTkl A PECYpChI

[locTossHHBIN
3JIEKTPUYECKHUU TOK.
Toku B pa3/IMyHbBIX
cpezax»

68 |Pe3epBHbIN YPOK. 1 bubsaunoTteka [JOK
06061amIIUNA YPOK https://m.edsoo.ru/ff0c8f6
no teMaM 10 kJsacca C

OBILEE KOJIMYECTBO 68 5 4

YACOB I10 I[TPO'PAMME




IHOYPOYHOE IINIAHUPOBAHHUE 11 KJIACC

Tema ypoka

KosimyecTBO 4acoB

Bcer

KOHTpOJ/IbHBI
e paboThl

[IpakTHUYeCcKu
e paboThl

JlaTa
W3y4YeHU
1

JeKTpoHHbIe [UPPOBbIE
obpasoBaTesibHble PeCYpChI

[locTosiHHBIE
MarHUThI U UX
B3aMMO/IeHCTBHE.
MarHuTHoOe MmouJie.
BekTop MarHuTHOH
VHAYKUUU. JIuHUU
MarHMTHOM
WHAYKLIUU

bubanoreka LIOK
https://m.edsoo.ru/ff0c977
8

MarHuTHoOe mnoJie
NPOBOJHUKA C
TOKOM. OnBIT
dpcrena.
BzaumMmogeiicTBue
NPOBOJHUKOB C
TOKOM

bu6smoTteka LJOK
https://m.edsoo.ru/ff0c98f
e

JlabopaTopHas
paboTa «M3yyeHue
MarHUTHOTO MOJIf
KaTYUIKH C TOKOM»

bubaunoreka LIOK
https://m.edsoo.ru/ff0c98f
e

JleicTBUue
MarHMTHOTIO MOJisl Ha
NPOBOJHUK C TOKOM.
Cusia AMnepa.
JlabopaTopHas
paboTa
«HccnepoBaHue
JencTBUs
MOCTOSIHHOTO
MarHuTa Ha paMKy C
TOKOM»

bubanoreka LIOK
https://m.edsoo.ru/ff0c9ac
0

JleicTBUue
MarHMTHOTO MOJIS Ha
JBHXKYLLYOCS
3apAKEHHYI0
yactuny. Cuiia
JlopeHna. Pa6oTa
cuabl JlopeHua

bubanoreka LIOK
https://m.edsoo.ru/ff0c9df
4

JJIeKTpOMarH1uTHas
MHAYKUuA. [IoTok
BEKTOpPA MarHUTHOM
vHAykuuu. 3/1C
VHJAYKLYU. 3aKOH
3JIEKTPOMAarHUTHOM
MHAYKuuU Papages




Tema ypoka

KosimyecTBO 4acoB

Bcer

KOHTpOJ/IbHBI
e paboThl

[IpakTHUYecKu
e paboThl

JlaTa
W3y4eHU
1

JieKTpoHHbIEe [UPPOBbIE
obpasoBaTesIbHble PeCypChI

JlabopaTopHas
paboTa
«HccnenpoBaHue
SIBJIEHUSI
3JIEKTPOMArHUTHOM
HHAYKIAW»

1

bubanoreka LIOK
https://m.edsoo.ru/ff0cal5
0

NHAYKTHUBHOCTb.
ABnenue
caMmouHAyKuu. 3/1C
CaMOMUHAYKIIMH.
JHeprus
MarHUTHOTIO MOJA
KaTYLIKHU C TOKOM.
JJIeKTPOMarHUTHOE
noJse

bu6smoTteka LJOK
https://m.edsoo.ru/ff0ca60
0

TexHuueckue
YCTPOUCTBA U UX
NpUMeHEeHHUE:
NOCTOSIHHbIE
MarHUThbl,
3JIEKTPOMArHUThI,
3JIEKTPO/JBUTATEb,
YCKOPUTENH
3JieMeHTapHbIX
4acTull,
WHAYKIMOHHAs NeYb

10

0O6061armmui ypok
«MaruauTHoe 1oJe.
JJIeKTpOMarHuTHas
WHJIYKIHS»

bubanoreka LIOK
https://m.edsoo.ru/ff0cab8
2

11

KoHTpoJsibHas
paboTa 1o TeMe
«MarHuTHoOe mnoJie.
JJIeKTpOMarHuTHas
VHAYKIASI»

bubaunoreka LIOK
https://m.edsoo.ru/ff0cad5
8

12

CBobOOHBIE
MeXaHHU4YeCKue
KoJIe6aHMUsI.
[apMoHuyYeckue
KoJ1ebaHUsl.
YpaBHeHue
rapMOHUYEeCKHUX
KOJIeOaHUH.
[IpeBpauieHue
3Hepruu

bubanoreka LIOK
https://m.edsoo.ru/ff0caf0
6

13

JlabopaTopHas
paboTa
«HccnenoBaHue
3aBUCHMOCTH




Ne

Tema ypoka

KosimyecTBO 4acoB

Bcer

KOHTpOJ/IbHBI
e paboThl

[IpakTHUYecKu
e paboThl

JlaTa
W3y4eHU
1

JieKTpoHHbIEe [UPPOBbIE
obpasoBaTesIbHble PeCypChI

nepuozia MaJibIx
KoJiebaHUH Ipy3a Ha
HUTH OT JIJIUHBI
HUTH U MaCChl
rpysa»

14

KoJsie6aTeibHBIN
KOHTYp. CBOGOIHbIE
3JIEKTPOMarHUTHbIE
KoJjiebaHUS B
HeaJbHOM
KoJjiebaTeJIbHOM
KOHTYpe. AHAJIOTHsI
MeXay
MeXaHU4YEeCKUMH U
3JIEKTPOMarHUTHBIM
U KoJIe6aHUAMU

bubanoreka LIOK
https://m.edsoo.ru/ff0cb82
0

15

®opmysia TomcoHa.
3aKOH COXpaHeHUs
3HEpruu B
uJieaJlbHOM
KoJiebaTeJbHOM
KOHTYype

bubaunoreka LIOK
https://m.edsoo.ru/ff0cb9c
4

16

[IpeacTaBaeHue o
3aTyxanUux
KoJieOaHUSIX.
BeiHyX/1eHHble
MeXaHU4YeCcKHue
KoJie6aHUsl.
Pe3onaHC.
BriHyX/1leHHbIEe
3JIEKTPOMArHUTHbIE
KoJie6aHUs

bubaunoreka LIOK
https://m.edsoo.ru/ffOcbb8
6

17

[lepeMeHHBIN TOK.
CuHycouganbHbIA
nepeMeHHbIHN TOK.
MolHOoCTb
nepeMeHHOro TOKa.
AMruiuTyiHOe U
JeUCcTByOLIEe
3HauyeHHe CUJIbl TOKA
Y Hanpsi>KeHUs

bubaunoreka LIOK
https://m.edsoo.ru/ff0cbd3
4

18

Tpancdopmarop.
[Tpour3BOACTBO,
nepejada u
notpebJieHue
3JIEKTPUYECKOH
3Hepruu




Ne

Tema ypoka

KosimyecTBO 4acoB

Bcer

KOHTpOJ/IbHBI
e paboThl

[IpakTHUYecKu
e paboThl

JlaTa
W3y4eHU
1

JieKTpoHHbIEe [UPPOBbIE
obpasoBaTesIbHble PeCypChI

19

YcrpoiicTtBo U
NpaKTHU4YeCKOe
NpUMeHeHUue
3JIEKTPUYECKOTO
3BOHKA, reHepaTopa
IepeMeHHOr0 TOKa,
JIMHUH
3JieKTponepeay

bubanoreka LIOK
https://m.edsoo.ru/ff0cc32
4

20

JKoJIoTUYeCcKHe
PUCKHU NTPU
NPOU3BO/ICTBE
3JIEKTPO3HEPTUU.
KysbTypa
HCII0JIb30BaHUs
3JIEKTPO3HEPTUHU B
IOBCe/IHEBHOH
KU3HU

21

MexaHuuyeckue
BOJIHBI, YCJI0BUA
pacnpocTpaHeHHUs.
[lepuoa. CkopocTh
pacrnpocTpaHeHUs U
JJIMHA BOJIHBI.
[lonepe4Hsblie 1
NPOJ0JIbHBIE BOJIHbI

bubanoreka LIOK
https://m.edsoo.ru/ff0cca5
4

22

3ByK. CKOpOCTb
3ByKa. '[poMKoOCTb
3ByKa. BbicoTa ToHa.
Tem6bp 3Byka

bubaunoreka LIOK
https://m.edsoo.ru/ff0cccO
C

23

JJIeKTpOMarHuTHbIE
BOJIHBI, UX CBOMCTBA
Y ckopocTh. llIkaa
3JIEKTPOMArHUTHBIX
BOJIH

bubaunoreka LIOK
https://m.edsoo.ru/ffOccfe
0

24

[IpyHLIATIBI
PaZiMOCBSAI3U U
TeJleBUJ eHUS.
PasBuTue cpeacTB
CBSI3H.
Pagnonokanusa

25

KonTposibHas
paboTa «Kosiebanus
Y BOJIHBI»

bubaunoreka LIOK
https://m.edsoo.ru/ff0cc6f
8

26

[IpamMosnHeniHOE
pacnpocTpaHeHUe
CBeTa B OJHOPOJHOM
cpene. ToueyHbIH

Bubaunoreka LIOK
https://m.edsoo.ru/ff0cd35
0




Ne
n/

Tema ypoka

KosimyecTBO 4acoB

Bcer

KOHTpOJ/IbHBI
e paboThl

[IpakTHUYecKu
e paboThl

JlaTa
W3y4eHU
1

JieKTpoHHbIEe [UPPOBbIE
obpasoBaTesIbHble PeCypChI

WCTOYHUK cBeTa. JIy4y
cBeTa

27

OTpaxkeHue cBeTa.
3aKOHBI OTpaXKEeHHUS
cBeTta. [loctpoeHue
M300pakeHU B
IJIOCKOM 3epKaJie

bubanoreka LIOK
https://m.edsoo.ru/ff0cd4e
0

28

[Ipenomiienue cBeTa.
[losniHOE BHYTpeHHee
OTpakeHHue.
[IpenenbHbIN yroa
IOJIHOTO
BHYTPEHHETO
OTpaKeHHUs

bubanoreka LLIOK
https://m.edsoo.ru/ff0cd7f
6

29

JlabopaTopHas
paboTta «M3mepeHue
noKasareJis
npeJsioMJeHUs
CTeKJIa»

bubanoreka LIOK
https://m.edsoo.ru/ff0cd67
a

30

JInussl. [locTpoeHue
n300pakeHUU B
JuH3e. Dopmysa
TOHKOM JINH3BI.
YBesmyeHve TMH3bI

bubaunoreka LIOK
https://m.edsoo.ru/ff0cdd1
e

31

JlabopaTopHas
paboTa
«HccnepoBaHue
CBOMCTB
H300paKeHUH B
JINH3aX»

32

Jucnepcus cBeTa.
CJ10°KHBIHM COCTaB
6eJsioro cBeTa. l|BeT.
JlabopaTopHas
paboTa
«Hab6uronenue
JIUCTIEPCUU CBETa»

33

HUuTtepdepennusa
cBeTa. Judpakuus
CBeTa.
AudpakumonHas
peléTka

bubaunoreka LIOK
https://m.edsoo.ru/ff0ced2
2

34

[TonepeyHocTh
CBETOBBIX BOJIH.
[Tonspuszanusa ceeta

Bubaunoreka LIOK
https://m.edsoo.ru/ff0cf02
e

35

OnTuyeckue
npubophI U
YCTPOWCTBA U




Ne Tema ypoka KosinyecTBOo 4acoB Jlata | J/ieKTpoHHbIEe UUPPOBLIE
n/ Bcer | KonTpouibHbl | IpakTudecky | H3Y1€HH o6pasoBaTesIbHbIE PECYPCHI
= 0 e paGoThI e paGoThI A
YCJ0BUS UX
6e3omnacHoro
NpUMeHEeHUs
36 |'panuupbl 1 bu6smoTteka LJOK
IPUMEHHUMOCTH https://m.edsoo.ru/ff0cf86
KJIaCCUYECKOM 2
MeXaHHUKH.
[TocTynaTel
crenyaJbHOM
TEOpUU
OTHOCHUTEJIbHOCTHU
37 |OTHOCUTEJIbHOCTD 1 bu6iunoTteka LJOK
O/IHOBPEMEHHOCTH. https://m.edsoo.ru/ffOcfa4
3ameaJieHue 2
BpEMEHU U
COKpalleHUe AJTUHbI
38 |JHeprusa v UMNyJabC 1 BbubanoTeka [IOK
PeIITUBUCTCKOM https://m.edsoo.ru/ffOcfc6
yacTtunbl. CBA3b 8
MAacCChbl C 3Heprueu u
VMIYJIbCOM.
JHeprus nNokKos
39 |KoHTpoJibHasA 1 1 bu6bsaunoteka [JOK
pa6ota «OnTHKa. https://m.edsoo.ru/ffOcf6f0
OcHOBBI
crnenyaJbHOM
TEOpUU
OTHOCUTEJIbHOCTU»
40 |®oTtoHbl. Popmysia 1 Bubsnoreka LIOK
[lnaHka. JHeprus u https://m.edsoo.ru/ffOcfel
MMNyJibC GoTOHA 6
41 |OTKpbITHE U 1 Bu6auoTteka LJOK
HccleoBaHUe https://m.edsoo.ru/ffOcffc4
doToaddekTa.
OnbiThl A. T.
CrosieToBa
42 |3aKoHBI 1 Bubaunoreka LIOK
doToaddekTa. https://m.edsoo.ru/ff0d01
YpaBHeHue Se
JUHIITEeNHA A1
doToaddekra.
«KpacHad rpanuna»
doToaddekra
43 |/laBsieHME CBeTA. 1 bu6aunoreka IJOK
OmnsrTel 1. H. https://m.edsoo.ru/ff0d04a
Jle6enesa. 6
XuMHuyeckoe
JleficTBHE CBeTa




Ne Tema ypoka KosinyecTBOo 4acoB Jlata | J/ieKTpoHHbIEe UUPPOBLIE
n/ Bcer | KonTpouibHbl | IpakTudecky | H3Y1€HH o6pa3oBaTesIbHbIE PECYPCHI
= 0 e paGoThI e paGoThI A
44 |TexHu4yeckue 1
YCTPOWCTBA U
npaKTU4ecKoe
NpUMEHEeHHUE:
$oTO3/1EMEHT,
doToAaATYHK,
coJIHeYHas baTapes,
CBETOUO[,
45 |Pemenue 3aaa4 1o 1 bubanoreka LIOK
TeMe «JJIEMEHThI https://m.edsoo.ru/ff0d03
KBAaHTOBOM OIITHKU» 02
46 |Mopgenb aToMa 1 bu6iunoTteka LJOK
TomMcoHa. OnbITHI https://m.edsoo.ru/ff0d09
Pesepdopaa o la
paccesiHUIO Q-
YacTul,.
[lnaHeTtapHas
Mo/ieJib aToMa
47 |lloctynatel bopa 1 Bu6auoTteka LJOK
https://m.edsoo.ru/ff0dOaf
a
48 |UznyyeHue u 1 bu6bsaunoTteka [JOK
IOIJIOIEHHE https://m.edsoo.ru/ff0dOaf
dboToHOB npHU a
nepexojie aToma ¢
OJIHOTO YPOBHS
3HEepruu Ha JApyrou.
Buapbl cieKTpoB
49 |BosiHoBbIE cBOMCTBa | 1 bubaunoreka LIOK
yacTull. BosiHbI e https://m.edsoo.ru/ff0dOca
Bpois. 8
KopnyckysispHo-
BOJIHOBOM ZIyaJIN3M.
CnoHTaHHOEe U
BBIHYK/JeHHO€E
U3JIyyeHue
50 |OTkpbITHE 1 bubsnoTeka [JOK
PaZlMOaKTUBHOCTH. https://m.edsoo.ru/ff0d0fd
OnbiTel Pesepdopaa 2
10 OTpe/ie/IeHUIO
cocTaBa
pPaZOaKTUBHOTO
W3JIyYeHUs
51 |CgoiicTBa anbda-, 1

oera-, ramMa-
V3JIy4eHUsl.
Bausnue
pPaiIuOaKTUBHOCTHU




Ne

Tema ypoka

KosimyecTBO 4acoB

Bcer

KOHTpOJ/IbHBI
e paboThl

[IpakTHUYecKu
e paboThl

JlaTa
W3y4eHU
1

JieKTpoHHbIEe [UPPOBbIE
obpasoBaTesIbHble PeCypChI

Ha KUBbIe
OpraHU3Mbl

52

OTKpbITHE IPOTOHA
Y HEUTpPOHA.
U3oTonkl. Anbda-
pacnag,
JJIEKTPOHHBIN U
NO3UTPOHHBIN OeTa-
pacnaj,. 'amma-
U3JIy4yeHHue

bubanoreka LIOK
https://m.edsoo.ru/ff0d11
62

53

JHeprus CBA3U
HYKJIOHOB B f/ipe.
AnepHble peaKLiUH.
fAnepHblil peakTop.
[Ipo6s1eMbl,
IIepCHeKTHUBBI,
3KO0JIOTUYeCKHe
aCleKThl AlepHOH
3HEpPreTUKHU

bu6smoTteka LJOK
https://m.edsoo.ru/ff0d13
56

54

JyieMeHTapHble
yacTtunbl. OTKpbITHE
MO03UTpPOHA. MeTOAbI
HabJII0leHUS U
peructpanuu
3JIeMeHTapHbIX
yactull. Kpyrabin
CTOJI
«DyH/1laMeHTalbHbIE
B3aUMO/IeCTBUS.
EauHCcTBO
dusuyeckou
KapTUHbI MUpa»

bubanoreka LIOK
https://m.edsoo.ru/ff0d0e3

8

55

JTarnbl pa3BUTHUA
aCTPOHOMHUHM.
[IpukiagHoOEe U
MHPOBO33peHYECKOe
3HaYeHUe
acTpoHoMuu. Bun
3BE3JHOTO Heba.
CosBe3pusd, Apkue
3BE3/1bl, IJIAHETHI, UX
BUJIMMOE JIBHXKEHHE.
CoJsiHeYyHas cucTeMa

56

Cosnne. CosiHeYHast
AKTHUBHOCTb.
HcTOYHUK sHEpTrUU
CoJiH1Ia U 3BE3/]

57

3BE3/1bl, UX
OCHOBHBbIE




Ne

Tema ypoka

KosimyecTBO 4acoB

Bcer

KOHTpOJ/IbHBI
e paboThl

[IpakTHUYecKu
e paboThl

JlaTa
W3y4eHU
1

JieKTpoHHbIEe [UPPOBbIE
obpasoBaTesIbHble PeCypChI

XapaKTePUCTUKHU.
3BE3/1bI I'JIaBHOM
110CJIeJOBATEJbHOCT
U. BuyTpeHnHee
CTpoeHue 3BE3],.
CoBpeMeHHbIe
npeJicTaBJeHUs O
IIPOUCXOXJEHUU U
3BoJirolMu CoJiHLIA U
3BE3/]

58

Muaeunsii [lyTe —
Hama 'anakTuka.
[TonoxkeHue U
ABmkeHue CoJiHIA B
[ayakTHKe.
l'anakTnku. YépHble
JbIPbI B 1Aipax
raJJakTHK

59

BceneHHas.
Pazberanue
rajakTuk. Teopusa
BoJsibioro B3phiBa.
PenukToBOE
H3JIyYeHue.
MeTarasiakTUKa

60

HepelieHHbie
npo6JieMbl
aCTPOHOMUHU

61

KoHnTpoJsibHasa
paboTa «3J1eMeHThI
aCTPOHOMHHM U
acTpodU3UKU»

62

06061amIui YpoK.
Posib pusuku u
aCTPOHOMUHM B
3KOHOMHYECKOH,
TEXHOJIOTUYECKOH,
COIlMaJIbHOH U
3TUYeckKol chepax
JlesITeJIbHOCTH
YyeJsioBeKa

63

060061a0IIUN YPOK.
PoJsib 1 MecTO
bu3nkKu u
aCTPOHOMUHM B
COBpPEMEHHOU
Hay4YHOU KapTHUHeE
MHpa




Ne
n/

Tema ypoka

KosimyecTBO 4acoB

Bcer

KOHTpOJ/IbHBI
e paboThl

[IpakTHUYecKu
e paboThl

JlaTa
W3y4eHU
1

JieKTpoHHbIEe [UPPOBbIE
obpasoBaTesIbHble PeCypChI

64

06061amIui YpOK.

Posib pusuyeckoit
TEOPHUHU B
dbopMupoBaHUU
npeJcTaBJeHUN 0
dusuyeckoun
KapTHUHE MUpa

65

06061a1MK YPOK.

MecTto pursuyeckoit
KapTUHBbI MUpPa B
06111eM pagy
COBpPEMEHHBIX
€CTEeCTBEHHO-
Hay4YHbIX
npeJCTaBJeHUH 0

npupoze

66

Pe3epBHBIN YPOK.
MarHuTHOe 1noJie.
JJIeKTpOMarHuTHast
UHAYKIUS

67

Pe3epBHBIN YPOK.
OnTuka. OCHOBBI
crierMaJibHOH
TEOpUHU
OTHOCHUTEJIbHOCTH

68

PesepHbiii ypok.
KBaHTOBas ¢pusuka.
JJieMeHThI
aCTPOHOMHUHM U
acTpodU3UKHU

bubanoreka LIOK
https://m.edsoo.ru/ff0d17
84

OBIIEE KOJIMYECTBO
YACOB I10 [TPO'PAMME

68




MMPOBEPSEMBIE TPEFOBAHUSA K PE3YJIBTATAM OCBOEHMS OCHOBHOM OBPA3OBATEJIBHOM

10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

10.1

MMPOI'PAMMBI

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi

JleMOHCTpUPOBATE HA IPUMEPAX POJIb U MECTO (DU3UKH B (POPMUPOBAHUU COBPEMEHHOI Hay4HOU
KapTUHBl MHpa, B Pa3BUTUU COBPEMEHHOM TEXHHKH M TEXHOJOTUH, B NPAKTUYECKOH [es-
TEJNbHOCTH Jrofei

10.2

YYUTHIBaTh TPAHWIEI MPUMCHEHUS] M3YYCHHBIX (DU3NYECKUX MOJEINCH: MaTepHaabHas TOYKa,
WHEepLHUalbHas cucTeMa oTcuéra, abCcoNOTHO TBEPAOE TENO, UACaTIbHBIN T'a3; MOJEIN CTPOSHUS
ra30B, KUIKOCTEH U TBEPIBIX TEJ, TOUCUHBIN AIMEKTPUICSCKUI 3aps] — IPH PEIICHIH (PH3NIECKIX
3a1a4

10.3

PacmosnaBath Qusndeckue sBIeHUS (IPOIECCHI) U OOBSICHITh MX Ha OCHOBE 3aKOHOB MeXa-
HUKH, MOJICKYJISIPHO-KHHETHYECKOW TEOPHH CTPOCHUS BEIIECTBA U DICKTPOAWHAMUKH:
paBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJMHENHHOE IBIKECHHE, CBOOOTHOE IAICHUE Tell,
JIBIDKCHUE TI0 OKPYXXHOCTH, WHEpUHUsA, B3auMojcicTBue Ten; auddysus, OpoyHOBCKoe
JBI)KEHUE, CTPOCHUE XUAKOCTSH M TBEPIBIX Tell, U3MEHEHHEe 00bhEMa Tel MpHU HarpeBaHUU
(oxJakIeHNH), TEIUIOBOE PaBHOBECHUE, MCMAapeHHe, KOHACHCAIMS, TUIABICHUE, KPUCTAILTN3a-
IUsl, KAMICHUE, BJIAXHOCTh BO3/yXa, MOBBIIICHUE NABJICHUSA ra3a MpH €ro HArpeBaHWU B 3a-
KPBITOM COCYIIe, CBSI3b MEXKIY ITapaMeTpaMH COCTOSHUS ra3a B M3OIMPOIECCax; dIEKTPUIAIIIS
TEJ, B3aUMOJICHCTBHE 3apsJIOB

10.4

OmnceIBaTh MEXaHWYECKOE IBIDKECHHUE, MCHONb3Yd (U3MIeCKUe BEIMYMHBL KOOPAWHATA, MyTb,
IIEpPEMELICHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUIa, UMILYJIbC TeNa, KHHETHIECKas SJHEPT s,
MOTEeHIMANbHAs SHEPTHsl, MeXaHWdIecKas paboTa, MeXxaHHIeCKast MOIHOCTh; IIPY OTIMCAHUH TIpa-
BIJIBHO TPAaKTOBATh (PM3UYECKUI CMBICT HCIIOIB3YEMBIX BEIUYHMH, X 0003HAUCHHS U CIUHHIIBL,
HaXOJUTh ()OPMYJIBI, CBSI3BIBAIONINE JAHHYIO (DH3HUCCKYIO BEJITHUUHY C IPYTUMH BEITUIMHAMHU

10.5

OnwuceIBaTh N3y4EHHBIC TEIUIOBBIEC CBOMCTBA TEJl M TEIUIOBHIC SBJICHUS, HCTIONB3YS (PU3HUECKUE
BEIMYUHBL: JaBICHHE ra3a, TEeMIIepaTrypa, CpEeAHssT KUHETHUECKash JHEPrus XaoTH4YECKOTO
JBIDKCHUS MOJICKYJ, CpEIHEKBaApaTH4YHAas CKOPOCTb MOJEKYJ, KOJHUYECTBO TEIJIOTHI,
BHYTPEHHSS SHEPIUs, padoTa rasza, K03(Q(HUIHUEHT NOJIe3HOr0 ASHCTBHUS TEIJIOBOTO JBUTATEINS;
MIPY ONHCAHWH TIPAaBHIBHO TPAKTOBATh (DPM3MYECKUH CMBICI HCIOJNB3YEMBIX BEIHYHH, WX
0003HaYEHNA ¥ €INHUIIBI, HAXOIUTH (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (QU3NUECKYIO BEHINHY
C IPYTUMH BETHYHMHAM

10.6

OnuceiBaTh H3YyYEHHBIE DJIEKTPUUYECKHE CBOWCTBA BELIECTBA M JJIEKTPUUECKUE SIBICHHS
(Iporieccer), UCTONB3ysl (HU3NIECKUE BETMYMHEI: 3JICKTPHUYSCKHN 3apsill, SIEKTPHUUECKOE TOIe,
HaNpsOKEHHOCTH I0JI, IOTEHLMAN, Pa3sHOCTh MOTEHLUANIOB; IIPU OINUCAHUU IPAaBUIBHO TpakK-
TOBaTh (PM3UUYECKUI CMBICH HCIIOIB3YEMBIX BEJINYMH, UX 0003HAUEHHS M €AMHUIIBI, yKa3bIBaTh
(OpPMYIIBL, CBSI3BIBAIOIINE JAHHYIO (DH3HUCCKYIO BEJIMUNHY C APYTHMH BEITHIHMHAMHU

10.7

aHAJM3UPOBATH (PU3NUECCKIE IPOLIECCHI U SIBJICHHUS, UCIIONB3YS (PU3NIECKUE 3aKOHBI U MPUHIIHIIBL:
3akoH BcemupHoro tsarorenus, I, II u III 3akonsl HeloTOHA, 3aKOH COXpaHEHHUsS MEXaHUYECKON
SHEPTuy, 3aKOH COXPAHEHMSI UMITYJIbCA, MIPUHIMI CYNEPHO3ULMH CUJI, IPUHLUI PaBHONpPABUS
UHEPLUANBHBIX CHCTEM OTCYETA; MOJEKYJISIPHO-KMHETUYECKYHO TEOPHIO CTPOCHMsS BELIECTBA,
ra3oBbl€ 3aKOHBI, CBS3b CPENHEH KMHETUYECKOW SHEPrUU TEIUIOBOTO IBMXKEHUS MOJEKYI C
aOCOMIOTHOM  TeMmepaTypod, TMepBbI  3aKOH TEPMOJUMHAMUKH; 3aKOH  COXPaHEHUs
JNEKTPUIECKOTO 3apsna, 3akoH KyloHa; mpu 3TOM pa3iuyaTh CIOBECHYIO (POPMYITHPOBKY 3a-
KOH4, €T0 MaTEMaTHIECKOE BRIPAXKCHUE U YCIIOBHS (TPAaHMIIBL, 00JaCTH) NIPUMEHUMOCTH

10.8

OOBICHATH OCHOBHBIC IPHHITUITGI ICHCTBUS MAIIMH, TPHOOPOB U TEXHUIECKUX YCTPOHCTB; pa3-
JIMYATh YCIOBHUSI X 0€30IaCHOTO MCIOIh30BAHMS B TIOBCETHEBHOM KU3HU




Kon

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI

NpOBePsIEMOro v
00pa3oBaTe/ibHOI MPOrpPaMMbI CpeIHEro 001ero 00pa3oBaHus
pe3yabTarTa
BEITOMHATE 9KCIIEPUMEHTHI TI0 HCCIEIOBAHUIO (DU3MUECKHUX SIBICHUH H IPOIECCOB C HCIONb-
30BaHUEM MPSIMBIX ¥ KOCBEHHBIX M3MEPCHHI; MpH 3TOM (HOpMyIHUpOBaTh MpodieMy (3amady)
109 Y THITOTe3y y4eOHOTo 3KCIEepUMeHTa, COOMPATh YCTAaHOBKY M3 IPENIOKEHHOTO 000py10BaHM,
MPOBOJMTH OIBIT U (hOPMYITUPOBATH BHIBOIBI
OCyIIEeCTBIATE MPSIMbIe U KOCBEHHBIC M3MEPEHUs] (PM3MYESCKUX BEIHMYUH; [IPH STOM BBHIOMPATH
10.10 ONTHMAJIbHBIN CHOCO0 M3MEpEHUs ¥ UCIIONb30BaTh N3BECTHBIE METO/BI OIIEHKH HOTPEIIHOCTEH
HW3MEPEHNUN
HccnenoBats 3aBUCHMOCTH MEXAY (U3MYCCKHMHU BEIUYMHAMU C HCIOJIB30BAHHEM MPSMBIX
WU3MEpPEHH; TPH 3TOM KOHCTPYHPOBATh yCTAaHOBKY, (PHKCHPOBATH PE3yIbTATHI IOIyUYCHHOM
10.11 3aBUCHMOCTH (PH3MUECKUX BEIMYHMH B BUC TAOIHUIT U TPa(QUKOB, eNIaTh BEIBOJIBI ITO PE3YIbTaTaM
HCCIICTOBAHUS
Cobmonath npaBmiIa 0€30MacHOTO TPyAa MPH MPOBEICHUH HUCCICIOBAHUN B paMKaxX y4eOHOTO
10.12 SKCHEPUMEHTa, y4eOHO-HCCICAOBATEIBCKOM W IMPOCKTHON AEATENFHOCTH C HUCIIONB30BaHUEM
HW3MEPHUTEIbHBIX YCTPOHUCTB M JJa00paTOPHOTO 00OPYAOBAHUS
Pemarp pacuérHble 3a1auul C SBHO 3aJlaHHOM (PH3UYCCKOW MOJICINIBIO, MCIIONB3YsS (pr3muecKue
3aKOHBl M NPUHLUIEL, Ha OCHOBE aHANIW3a YCJOBHS 33/1a4d BHIOMpATh (PU3MUECKY0 MOJEIb,
10.13 BBIIEIIATh (PU3MUYCCKHE BEIUYMHBI U (HOPMYIIBI, HEOOXOMUMBIC Ui €€ PelIeHUs], POBOIUThH
pacu€Thl U OI[CHUBATh PEATLHOCTD MOJYYCHHOTO 3HAYCHHsI (GPU3NICSCKON BETHYHHBI
Pemiath KkadecTBEHHBIC 3aJaud: BBICTPAWUBATh JIOTHYECKH HEMPOTUBOPCUUBYIO IICTIOYKY
10.14 paccyXJIeHHUH C ONIOPOi Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3NUECKHe SIBICHHS
Hcnonb30Bath HpH pelIeHNH YUeOHBIX 3314 COBPEMECHHBIC HHGOPMAITMOHHBIC TEXHOJIOTHH IS
MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIMU U IPEACTABICHHS YICOHOH U HAyYHO-TIOMYJIAPHOM
1015 UHOOpPMAINH, TONYYSHHOW W3 pPAa3MUYHBIX HCTOYHUKOB; KPHUTUYECKH AaHAIN3WPOBATDH
MOJTy9aeMYI0 HHPOPMAIIHIO
[IpuBOIUTE IPEMEPHI BKJIAJa POCCHUCKUX U 3apYOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE HAYKH,
10.16 00BSICHEHHE MPOIIECCOB OKPYKAIOUIETO MHPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHI
Hcnonp3oBath TeopeTHdeckue 3HAHWA 10 (pHU3HWKe B MOBCEAHEBHOHN XHM3HH U O0CCHICUCHHS
10.17 0e30macHOCTH MU 00paIIeHIH ¢ IPHOOPAMU U TEXHUICCKIMH yCTPOMCTBAMH, IS COXPaHECHHUS
3JI0pPOBbsI M COOJIFOJICHHUsI HOPM 9KOJIOTHUECKOT0 TIOBEICHUSI B OKpYIKatolIel cpesie
PaboraTts B rpymie ¢ BEIIOTHEHHEM Pa3NIHYHBIX COLUUANBHBIX POJICH, TUTAHUPOBATh padoTy
Tpynnbl, paliuOHAJIbHO PacCrpeaeIsaTb O6H33HHOCTI/I " IUIaHUPOBATH ACATCIIBHOCTH B HCCTAH-
10.18 OAapTHBIX CUTYyalUAX, aICKBATHO OLICHUBATDH BKJIaJd KaKA0TO U3 YYAaCTHUKOB I'PYTIILI B pECIICHUC
paccMaTpuBaeMon TPOOIEeMBbI
11 KJIACC
Kon .
IIpoBepsiemble NpeaMeTHBIE Pe3yJbTaThl 0CBOCHUSI OCHOBHOM
NpoBepsieMoro 0o0pa3oBaTe/IbHOW MPOrPaMMBbI CpeIHero o01ero od0pa3oBaHusi
pe3yJjabTara

JleMOHCTpHpPOBATH HA IPUMEPAX POJIb U MECTO (DU3UKH B (POPMHUPOBAHUU COBPEMEHHOH HAyIHOH
KapTUHbl MHpa, B Ppa3BUTUU COBPEMEHHOM TEXHMKM W TEXHOJOTHH, B MPaKTHUECKOH
JISITEIIbHOCTH JIFOJICH, IIEJIOCTHOCTD U €IMHCTBO (hPU3UYECKOI KApTHHBI MHpa

11.2

Y4UTHIBATh TPaHHUIIBI IPUMEHEHUS H3YUIEHHBIX (DU3NYECKUX MOJIEIICH: TOUCUHBIH 3JICKTPHUESCKUN
3apsin, aaepHas MOAETb aToMa, HyKJIOHHAss MOZAETh aTOMHOTO Siipa IPH PELICHUH (PHU3UUECKIX
3aja4

11.3

PacnioznaBate ¢usmueckue sBiIEHHA (TIPOIECCHI) M OOBSICHATH HX Ha OCHOBE 3aKOHOB
AIIEKTPOIMHAMUKHI U KBAHTOBOHM (PM3MKHU: DJIEKTPHUYECKAs MPOBOAUMOCTb, TEIIOBOE, CBETOBOE,
XMMHYECKOE, MArHUTHOE JEHCTBUSI TOKA, B3aMMOJCHCTBHE MAarHUTOB, AJICKTPOMArHUTHAsS




Kon
NpoBePsSIeMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTe/ibHOI MPOrpPaMMBbI CpeIHEro 001ero 00pa3oBaHus

WHAYKUUS, JACUCTBHE MArHUTHOTO TOJs Ha MPOBOAHUK C TOKOM M JBWXYLIMHCA 3aps,
3JIEKTPOMAarHUTHBIE KOJIEOAHHUS M BOJIHBI, MPSIMOJIMHEHHOE pacIpOCTPaHEHUE CBETa, OTPAXKEHUE,
npenomiicHue, WHTepdepeHnys, audpaknus W MOMSIpU3alMs CBETa, JUCIEPCUS CBETa,
(doroanekrpudeckuii 3hdexT (hoTod¢ddeKT), CBEeTOBOE TaBlICHNE, BOSHUKHOBCHUE JTMHEHIATOTO
CIEKTPa aToMa BOJOPOJia, ECTECTBEHHAs! U UCKYCCTBEHHAsI paliOAKTUBHOCTb

11.4

OnucbiBaTh U3YYEHHBIE CBOWCTBA BEILECTBA (DJIEKTPUUECKHE, MATHUTHBIE, ONITUYECKHE, DIIEKT-
PHUYECKYIO0 IMPOBOAWMOCTD PA3JIMYHBIX CpEl) W DICKTPOMArHUTHBIC SBICHUS (IPOLIECCHI), HC-
MOJB3Ys (PU3UUECKIE BETHIMHBL: AIEKTPUICCKUI 3apsij1, CHJIa TOKA, AIEKTPUIECKOE HAIPSDKEHHE,
JIEKTPUUECKOE COMPOTHBICHHUE, pa3HOCTh NoreHIwmanoB, JDJIC, pabora ToKa, HHIYKIHS
MarHUTHOTO TOJA, cwia Awmnepa, cwia JlopeHIla, WHIYKTHBHOCTh KATYIIKH, OSHEPTHUSI
3JIEKTPUUECKOTO U MATHUTHOT'O I0JIEH, IEpHOJ] M YacTOTa KojieOaHuH B KoJiebaTeIbHOM KOHTYpe,
3apsi W CWia TOKa B Ipollecce TapMOHMYECKHX 3JIEKTPOMArHUTHBIX KojeOaHu#, (okycHoe
paccTosiHHE W ONTUYeCKas CWJIa JIMH3bI; TPU ONMCAaHWU MPAaBUIBHO TPAaKTOBaTh (PU3MUECKUIT
CMBICTT HCIIOJIb3YEMBIX BEIWYHH, WX OOO3HAYCHHS W EIWHULBI, YKa3bIBaThb (OPMYIIHI,
CBSI3BIBAIONINE TAHHYIO (DU3HYECKYIO BEIWUYHHY C JPYTUMH BETHINHAMHI

11.5

OnucrBaTh H3yUCHHBIE KBAHTOBBIC SIBJICHUS U MPOIIECCHI, HCIONIB3YS (PH3MUSCKUE BEIININHBL:
CKOPOCTbh 3JIEKTPOMAarHUTHBIX BOJH, JUIMHA BOJIHBI M 4YacTOTa CBETA, DHEPIUS U HMMILYJbC
(¢otoHa, mepuoa MOdypacmana, dHEPTHs CBSI3M aTOMHBIX siIep; MPH OMWCAHWU IPABHIIBLHO
TPaKTOBaTh (DU3WUYCCKUI CMBICI HCIIONB3YEMBIX BEIWYHH, WX O003HAUCHUS W €IUHHIIEI,
YKa3bIBaTb (JOPMYJIBL, CBS3bIBAIOIINE JAHHYIO PU3UUECKYIO BEJIHMUMHY C JPYTHMMH BEIMYHHAMM,
BBIYHCIISITh 3HaUCHHE (PH3NUECKON BETUYMHbI

11.6

AHanmu3upoBath (U3UYECKHE TMPOIECCHl U SBJICHUS, WCIONB3YsA (U3NYECKUE 3aKOHBI U
OpUHIMIBEL  3ak0oH OMma, 3aKOHBI TOCIICAOBATENBHOTO U MAPAIICIBHOTO COCIAMHCHUS
NPOBOJHUKOB, 3akoH Jlxoyns — JleHIla, 3aKOH 9JEKTPOMATHUTHONH WHIYKIUH, 3aKOH
IPSMOJIMHEHHOTO PacIpOCTPAHEHHsI CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI MPEIOMICHUS
cBeTa, ypaBHeHHMe OWHIMTEWHA Ia (GoTtodddekTa, 3aKOH COXpaHCHHS DHEPTHUH, 3aKOH
COXpaHEHUsI HMMIIYJIbCA, 3aKOH COXPAaHEHHs JIIEKTPUYECKOTO 3apsijia, 3aKOH COXpaHEHHS
MacCOBOT'0 YHCJIA, HOCTyJIaThl bopa, 3aKOH PaJHoOaKTHBHOTO paclaja; MpH 3TOM Pa3iinyaTh
CIIOBECHYIO (hOPMYJIUPOBKY 3aKOHA, €r0 MaTeMAaTHUYECKOE BBIPAXKCHUE U YCIOBHUS (TPAHHUIIBL,
0071aCTH) IPUMEHUMOCTH

11.7

OHpe}]eJ’[fITL HaHpaBHeHI/Ie BeKTOpa I/IHJIyKLII/II/I MAr"HuTHOT O ITOJIA HpOBOI[HI/IKa C TOKOM, CHJIBbI
Awmmnepa u cuiibl JIopeHna

11.8

CTpOUTH ¥ OMHMCHIBATH H300paKEHHUE, CO3/1aBaEMOE TUIOCKUM 3epKajioM, TOHKOM JIMH301

11.9

BBINOIHATE 9KCIIEPUMEHTHI 110 MCCIISOBAaHUIO (PU3NYECKUX SBJICHHUN U IPOLIECCOB C MCIIOJIB30-
BaHHEM IIPSAMBIX U KOCBEHHBIX M3MEPEHUI; MpH 3TOM (GOpMyIHpoBaTh IpodieMy (3amady) H
TUMNOTe3y y4eOHOTrO 3KCIEPUMEHTa, cOOUpaTh yCTAaHOBKY U3 MPEIJIOKCHHOTO 00OpYyNOBaHMUI,
HPOBOAUTE OMBIT U HOPMYJIHPOBATH BHIBOJIBI

11.10

OcCyIIecTBIATh NPSMbIE U KOCBEHHBbIE M3MEPEeHUsT (PU3MUYECKUX BEJIUYMH; MPHU STOM BBHIOMPAThH
ONITUMAJBHEIA CIIOCO0 M3MEPEHUS U HCIOJIB30BATh M3BECTHBIE METOMBI OLCHKH TOTPEITHOCTEH
U3MEPEHUN

11.11

HccnenoBath 3aBUCHMOCTH (DU3MYECKUX BEJTUYMH C UCIIOIb30BAHUEM MPSIMBIX U3MEPEHUM; MTPH
3TOM KOHCTPYHPOBaTh YCTAHOBKY, (HUKCHPOBATh PE3YJIbTAaThl TMOJIYYCHHOH 3aBHCHMOCTH
(u3NYeCKUX BEJIMYMH B BHMJE TaOIUI[ M rpaduKOB, JelaTh BBIBOABI IO pPE3yJIbTaTaM
HCCIIENOBAHUS

11.12

CoburonaTh npaBuiia 6€30IacHOTO TPyAa IPU NPOBEAESHUHN UCCIICIOBAaHUH B paMKaX y4eOHOTo
3KCIIEPUMEHTa, yueOHO-HCCIIEA0BATENBCKOM U IPOSKTHON JIESATEIBHOCTH ¢ MCIONb30BaHUEM
HU3MEPHUTEIBHBIX YCTPONUCTB U JIAOOPATOPHOTO 000PYIOBAHUS

11.13

Pematp pacuéTHbie 3a7a4 C SIBHO 3aJlaHHOW (PU3MYECKOM MOJEINBIO, HCIONb3YsS (DU3HYECKHE
3aKOHBI W TMPHHIIUIILI, HA OCHOBE aHAIM3a YCJIOBHUS 3a/1a4dl BHIOMpATh (PU3HMUECKYHO MOCIH,
BBICIISITh (DU3UYECKUE BEIMYUHBI U (POPMYIIBI, HEOOXOMUMBIE Ui €€ pEIleHUs, TPOBOJIUTH
pacu€Thl ¥ OIICHUBATH PEATBHOCTH MOJYUYCHHOTO 3HAYCHHUS (PH3UIECKOM BETHUHNHBI




Kon

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI

NpoBEPsSIEeMOro Iy
00pa3oBaTe/ibHOI MPOrpPaMMBbI CpeIHEro 001ero 00pa3oBaHus
pe3yJbTara
1114 PemaTs KauecTBEHHBIE 3aa4y: BEICTPAUBATh JOTMIECKH HETTPOTHBOPEUUBYIO LIETIOUKY PACCYK-
' JCHHH C OIMOpOH Ha M3yYEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (DH3MUECKHE SIBICHIS
Hcronp30BaTh IpH peIICHNH yIeOHBIX 3a1a4 COBPEMEHHBIC HH(OPMAIIOHHEIE TEXHOIOTHH IS
1115 MIOMCKA, CTPYKTYPUPOBaHHsI, UHTEPIPETAINH U MPEACTaBICHHs YIeOHOH U HayYHO-TIOITY ISIPHOI
' uHpoOpManyy, TONYyYeHHOH W3 pasMYHBIX MCTOYHHKOB, KPHTHYECKH aHAJIM3UPOBAThH
MOJTy4aeMyt0 HHPOPMAIIHIO
1116 OOBSCHATh NPUHLMIEI JEHCTBHSA MAIllUH, NMPUOOPOB M TEXHUYECKHX YCTPOMCTB; Pa3IH4aTh
' YCIIOBHS X 0€30I1aCHOr0 MCHOJIE30BAaHMSI B TOBCETHEBHOM JKU3HH
1117 [IpuBoANTH MpHUMEpHI BKJIAJIa POCCHHCKHX U 3apyOeKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE HAYKH,
' B 00BSICHEHHE MPOLIECCOB OKPYIKAIOIIEr0 MHUpa, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH
Hcnonb3oBaTh TeopeTHdeckne 3HaHUS MO (U3UKe B MOBCEJHEBHOM JKU3HM Ul 00ecredeHus
11.18 0e30MmacHOCTH TpH O0paIIeHUH ¢ IPUOOPAMHU U TEXHUYCSCKUMHU YCTPOHUCTBAMU, JIJISi COXPAHCHHS

3JI0POBBS M COOJIIOICHUST HOPM DKOJIOTHIECKOTO IMOBEACHHUS B OKPYIKAIOIIeH cpesie

11.19

PaboTtats B rpyIiie ¢ BRIIOJTHEHHEM PA3TMYHBIX COMATLHBIX POJICH, TNIAHUPOBATH PA0OTY IPYIIIIHL,
palMOHAIBEHO paclpeaessaTh O0S3aHHOCTH M IUIAHUPOBATh JCATEIILHOCTh B HECTAHIAPTHBIX
CUTyallusX, aJeKBaTHO OICHWBATh BKJAJ KaXKJIOTO M3 YYAaCTHHUKOB TPYIIBI B pEIICHHE
paccMaTpuBaeMOi MPOOJIEMBI




10 KJIACC

Kon
pa3nena

MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

Koa nposepsiemoro
3J1eMEeHTa

OU3UKA 1 METObI HAYYHOI'O ITO3HAHMWA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

1.1

®dusuka — Hayka o mpupoje. Haydnble MeTOABI MO3HAHHS OKPY>KAIOIIETO
Mupa. Ponb SKcmepuMeHTa W TEOPHUHM B MPOIECCE IO3HAHUS HPUPOIIBL.
DKCIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (HU3NIESCKUX SBJICHUA W TpoIeccoB. HaydHble THITOTE3BI.
Odu3nyeckue 3aKOHBI M TEOPUH. | paHUIBl TPUMEHUMOCTH (HH3MUSCKHX
3akoHOB. IlpuHnun cootBeTcTBUsA. Poip u MecTo Gu3MKH B (OPMUPOBAHUH
COBPEMEHHOMN HayYHOU! KapTUHBI MUPA, B IPAKTHIECKON JEATEIHHOCTH JIOCH

MEXAHUKA

2.1

KMHEMATHKA

Mexannyeckoe ABmkeHHe. OTHOCHUTEIBHOCTh MEXaHHMUECKOTO JBIDKEHHS.
Cucrema otcuéra. Tpaekropust

[Tepemerienne, CKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAss CKOPOCTb)
Y YCKOpPEHHE MaTepuajbHON TOYKH, MX MPOEKIMU Ha OCH CHCTEMBI KOOp-
nuHaT. CloXeHNe IepEeMEIIeHIH U CIIOKEHNE CKOPOCTEN

PaBHOMepHOE M PaBHOYCKOpEHHOE MPSMOJHMHEWHOoe ABwkeHHe. [ paduku
3aBUCHUMOCTH KOOPJIWHAT, CKOPOCTH, YCKOPEHHUS, MyTH U MepeMelIeHUs
MaTepUaNbHOI TOUKHU OT BPEMEHU

CBo0OojHOE majieHne. Y CKOpeHrne CBOOOTHOTO Ta/IeHUsI

KpuBonuneitHoe nmwkenne. PaBHOMEpHOE NBIKEHUE MaTEPUATEHON TOUKH
10 OKPYXHOCTH. YTJIOBasi CKOPOCTh, TMHENHAA CKOpOocTh. [lepron u yactora.
IleHTpoCTpEMUTENBHOE YCKOPEHHE

TexHuueckne yCTPOWCTBA: CIIUIOMETP, [BIKEHHUE CHApSAOB, IICITHBIC
¥ peMEHHBIC TIepe1adn

[IpakTrueckue paboThl. I3MepeHre MIrHOBEHHOM ckopocTH. MccnenoBanue
COOTHOIIEHUS MEXY MYTAMH, IPOMIEHHBIMHU TEJIOM 32 MOCIIeI0BaTENbHbIE
paBHBIE TMPOMEXKYTKM BPEMEHH IIPH PABHOYCKOPECHHOM [BH)XCHHMH C
HayaJbHOMH CKOPOCTBIO, PAaBHOW Hym0. M3yueHue IBUXKEHMS ILIApUKA B
BSI3KOH JKHUIKOCTH. V3yueHne NBIKEHHS Tella, OPOIIEHHOTO TOPH30HTAIBHO

2.2

JMHAMUKA

2.2.1

IIpunuun  otHocurenbHocTH lanunes. IlepBelii  3akon  Herorona.
WHepuuanbHbIE CHCTEMBI OTCUETA

222

Macca tena. Cuina. [IpuHiun cynepno3uiuum Cuil

223

Bropoli 3akon HeroTOHA /17151 MaTepUaAIbHOM TOYKU B UHEPLUAIBHON CUCTEME
orcuéra (MCO). Tpetnii 3akoH HproToHa /U1 MaTepHaTbHBIX TOUEK

224

3akoH BcemupHOro TtsroreHus. Cwma Tspkectu. [lepBas kocmudeckas
cKopocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cujia TpEeHHUs] CKOJBXEHHUS W CHJIA TPEHUS
nokost. Koaddumuent tpenust. Cuiia COPOTHBIICHUS TIPH JIBMKESHUH TeTia B
JKUJIKOCTH WJTU Ta3e




Kon

Koxa npoBepsiemoro

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

pasaenaa 3JIEMEHTAa
2.2.7 [ToctynarenpHOE U BpalaTeabHOE ABIKEHHE a0COIIOTHO TBEPIOTO Tea
)98 MoMeHT cuibl OTHOCUTENbHO OcH BpauleHud. [lnedo cuibl. YciaoBus
o paBHOBecHs TBEPAOrO Tesa B UCO
299 Texuudyeckne yCTpOWCTBA: NOAIINITHUKH, [BIDKEHHE HCKYCCTBEHHBIX
o CITyTHHKOB
[IpakTrueckue paboTel. M3yueHne [BWKEHUS Opycka IO HaKIOHHON
IUTOCKOCTH TOA ACHCTBHEM HECKOJBKHUX CHI. lMcciemoBanne 3aBHCHMOCTU
2.2.10 CWJI YIIPYTOCTH, BO3HHUKAIOIIUX B 1e(hOPMUPYEMOH MPYKUHE U PEINHOBOM
oOpasnie, OT BelduuuHbl UX JAedopmanuu. HccnemoBaHue YCIOBUil
paBHOBecHs TBEPIOIO Tella, UMEIOIIET0 OCh BpaIlleHHs
3AKOHbI COXPAHEHNW S B MEXAHUKE
231 Nmmynsc MaTepuaabHON TOYKH, CUCTEMBI MaTepUalIbHBIX TOoUYeK. Mmiynbe
o CHIIBI U U3MEHEHHE UMITyJIbCa Tela
232 3akoH coxpaneHust umityisca B UCO. PeakTHBHOE IBHKECHHE
233 Pabota crst
234 MOIIHOCT CHITBI
)35 Kunernaeckas SHEprus MaTepHAIBHON TOYKH. Teopema
o 0 KHHETHYECKON SHEPTUH
236 [Norenumaneuast sueprust. [loTeHIIMaTBHAS SHEPTHA YIPYTO Ae(opMIpOBaH-
23 o HOU Tpy>XuHEL [loTeHanpHas SHeprus Tena BOJIM3H MOBEPXHOCTH 3eMITH
[loTeHunanbHble W HEMOTeHUMalbHble  CWIbl.  CBsA3b  paboOTHI
2.3.7 HEMOTEHMAJIbHBIX CUJI C U3MEHEHNEM MEXaHUYECKOU SHEPTUH CUCTEMBI TEI.
3aK0H COXpaHEeHHS MEXaHUIECKOU YHEPTUHU
2.3.8 Ypyrue u Heynpyrue CTOJKHOBEHHUS
3.9 TexHUYecKue yCTpOMCTBA: IBUKEHUE PAKET, BOIOMET, KOIMEP, MPYKUHHBII
o IIHCTOJIET
[IpakTrueckue padoThl. M3ydyeHne cBS3M CKOPOCTEH TeN TpPU HEYNPyroM
2.3.10 yaape. MccnenoBanue CBA3M pabOThl CHIIBI ¢ U3MCHEHHEM MEXaHHYCCKOU
SHEPrUH Tella
3 MOJIEKYJISIPHA S ®U3UKA 1 TEPMOJIMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUN
OCHOBHEIC TIOJIOKEHHST MOJICKYJISIPHO-KHHETHYECKOI Teopuu. bpoyHoBCcKOe
3.1.1 nekeHne. Juddys3us. Xapakrep NBHKCHHS W B3aUMOJCHCTBHS YaCTHII
BeleCTBA
110 Mogenu CTpOoeHUS T'a30B, KUIKOCTEH U TBEPIBIX T U OOBSICHEHUE CBOHCTB
o BEIECTBA HA OCHOBE 3THUX MOJEJel
3.13 Macca monekyn. Konuuectso BemiectBa. [loctosnnas ABoraapo
314 TennoBoe paBHOBecue. Temmneparypa u e€ usmepenue. Lllkana remnepatyp
31 o Llenbcus
315 Mopnenp uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETH-
o 4ECKON TEOPUM MIEATLHOTO Ta3a
116 AOCOMIOTHAST TeMIlepaTypa Kak Mepa CpeOHeH KHHETHYECKOW DHEPrHH
o TEIUIOBOTO ABMKEHUs yacTull ra3a. [llkana remnepatyp KenpBuna
3.1.7 VYpasuenue Knaneiipona — Menzaeneesa. 3akon [lanbToHa
118 l'azoBble 3akoHbl. M3ompoueccsl B HICAJbHOM Tra3e C IOCTOSHHBIM

KOJIMYECTBOM BEIIECTBA: H30TEpMa, H30X0pa, n3obapa




Kon

Koxa npoBepsiemoro

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

pasaenaa 3JIEMEHTAa
3.1.9 TexHuuyeckue yCcTpoicTBa: TEPMOMETP, OapoMeTp
[IpakTuueckue padotel. 3MepeHrne mMacchl BO3/AyXa B KJIACCHOM KOMHATe.
3.1.10 UccnepoBanne  3aBHCHMOCTH ~ MEXJIy  IapaMeTpaMd  COCTOSTHUS
pa3peXeHHOro ra3a
OCHOBbI TEPMOJNHAMUKHN
101 TepmonuHamuueckas cucremMa. BHyTpeHHsIsl SHEPrusl TEPMOAMHAMUYECKON
o CHCTEMBI U CTIOCOOBI €€ H3MEHEHHUS
120 KonuuectBo TtemnoTsl ¥ pabota. BHYTpeHHsss 3HEprusi OZHOATOMHOIO
- HJIEATIHOTO Ta3a
Bunel Teruionepenayu:  TEIUIONPOBOJHOCTb, KOHBEKIUS, M3ITyueHHE.
323 TemnoéMkocTe Tena. YaenpHas TEIIOEMKOCTh BellecTBa. Pacdér konm-
YecTBa TEIUIOTHI IIPH TEIUIoNepeaade
IlepBbrii  3akoH TepMoauHaMuKd. I[IpuMeHeHHe TepBOro  3aKoHa
32 324 TEPMOJAMHAMUKN K u3ompoueccaMm. ['paduueckas uHTepnperanus padOThI
rasza
Temnoble  MammHbl.  [IpUHOMNBI  JEWCTBUS — TEIUIOBBIX — MAIIMH.
3.2.5 [IpeobpazoBaHus SHEpTUU B TEIJIOBBIX MamnHax. KoaddunueHt noneznoro
nevictBus (manee — KI1J]) Temmosoit mammasbl. [{ukn Kapro u ero KIT/]
196 Bropoii 3akoH TepmoauHaMuku. HeoOpatuMocTh TpoleccoB B HPUPOIE.
o TemoBble IBUTATEIH. DKOJIOTUUECKUE TPOOIEMBI TETNIOIHEPTeTUKH
107 TexHuveckne YCTpOKMCTBA: ABUTATEeNlb BHYTPEHHETO CrOpaHHs, OBITOBOU
o XOJIOMUIIBHUK, KOHIHUIHOHED
328 [IpakTrueckue padboTsl. MI3MepeHue yenbHOM TEII0EMKOCTH
AT'PEI'ATHBIE COCTOAHU A BEIHECBA. ®A30BBIE ITEPEXO/IbI
331 [TapooOpa3oBanue u KoHaeHCaIHsl. MicnapeHre u KuTieHue. Y iebHas TerioTa
o mapooOpa3oBaHmsl. 3aBUCHMOCTh TEMIIEPATY Pl KUTICHHS OT JaBICHUSI
332 AGCOIOTHAsI 1 OTHOCUTENbHAS BIAKHOCTH BO3Ayxa. HackleHHbIi map
133 Teépnoe Teno. Kpucrammueckne u amopHbIe Tena. AHU30TPOIHUS CBOHCTB
B kpucTaiuioB. JKunkue kpuctamibl. COBpEMEHHBIE MAaTEPUAIIbI
33 334 [TnapyieHue ¥ KpUCTAITU3aIUs. Y IeTbHAs TEIUIOTA TuiaBieHus. Cyomumanus
3.3.5 YpaBHEHHE TEIIOBOTO OanaHca
TexHuyeckne yCTPOMCTBA: THTPOMETP U  IICHUXPOMETP, KaJlopuMeTp,
33.6 TEXHOJIOTMU IIOJYYEHHs COBPEMEHHBIX MaTCpUaJOB, B TOM UHUCIE
HaHOMATCpUaJoB, U HAHOTCXHOJIOTHU
3.3.7 [paktudeckue paboTsl. VizMepeHne BIa)KHOCTH BO3AyXa
4 DJIEKTPOJJMHAMUKA
QJIEKTPOCTATHUKA
4.1.1 OnexTpuzaius Tel. DJIeKTpHUUecKUid 3apsi. J[Ba BUa aEKTPHUECKUX 3apsiIOB
4.1.2 IIpoBOTHUKH, TUBIIEKTPUKH U IOTYIIPOBOIHHAKH
413 3aKOH COXPAaHEHHUs NEKTPUUECKOTO 3apsiaa
4.1 4.14 B3anmopneiictBue 3apsioB. 3akoH Kynona
415 Onexrpuyeckoe none. Hanpsok€HHOCTh 3nexTpuyeckoro nois. IlpuHnun
o cynepno3uiuu. JIMHUK HaNPsHDKEHHOCTH 3JIEKTPUUECKOT0 OIS
416 Pabora cun anektpocratmueckoro mons. IloreHnman.  PasHocThb

IIOTCHIMAJIOB




Kon

Koxa npoBepsiemoro

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

pasaenaa 3JIEMEHTAa

[IpoBOAHUKHM W AMPJIEKTPUKU B TOCTOSIHHOM 3JEKTpudeckoMm mone. Ju-

417 5IEKTpHYECKask HPOHUIIAEMOCTh

418 OnextpoémkocTs. KonaeHcaTop. D1eKTpo€MKOCTb TNIOCKOT0 KOHIEHCATOPa.
DHeprus 3apsKEeHHOT0 KOHJeHcaTopa
TexHudyeckrne yCTpPOHCTBA: 3JIEKTPOCKOI, SIEKTPOMETp, IICKTPOCTATHUEC-

4.1.9 Kas 3alluTa, 3a3eMJIEHHE JJIEKTPONPHOOPOB, KOHACHCATOP, KCEPOKC,
CTpYMHBI IPUHTED

4.1.10 [IpakTrueckue padboTsl. I3MepeHue IeKTpOEMKOCTH KOHIEHCATOPa

IOCTOSHHBIN DJIEKTPUYECKHIT TOK. TOKM B PA3JIMYHBIX CPEJIAX

401 YcrnoBus CyIIECTBOBAHHS MOCTOSHHOTO JIEKTPHYECKOro Toka. Mcrounukm
toka. Cuna toka. [TocTosHHBII TOK

422 Hamnpsixenue. 3akon Oma nmst yuyacTka nenu

4.2.3 DNeKTpUYecKoe COMPOTHBIEHHE. Y IeIbHOE COIPOTUBIICHHE BEIIECTBA

424 [TocnenoBatenpHOE, MapaIeIbHOE, CMEIIAHHOE COSTMHEHUE TIPOBOTHUKOB

4.2.5 Pabora snextpuyeckoro Toka. 3akoH [[xoyns — Jlenna

4.2.6 MONIHOCTE ANMEKTPUIECKOTO TOKa
anekTponaBwxkymas cuna (manee — 3/1C) u BHyTpeHHee CONpPOTHUBIICHHE

4.2.7 HACTOYHHKA TOKA. 3aK0H OMa 17151 TOJTHOH (3aMKHYTOH ) 2IIEKTPUIECKOM TIETTH.
KopoTtkoe 3ambikanme

428 DNEeKTpOHHAs MPOBOAUMOCTh TBEPABIX METAUIOB. 3aBHCHUMOCTH COIPO-
THBJICHIS METAJUIOB OT TeMIteparypsl. CBepXIpOBOANMOCTD

42 429 DneKTpuyeckuii TOK B BakyyMme. CBOMCTBa 3NIEKTPOHHBIX MTyYKOB

[onynpoBogauku.  CoOCTBeHHass W TNPHMECHas  IPOBOIUMOCTD

4.2.10 TIOJTYTIPOBOTHUKOB. CaoiicTBa p-n nepexoaa. [TomympoBogHUKOBEIE
puOOpHI

4211 ONEeKTpUYECKUI TOK B DIEKTPOIHUTAX. DJNEKTPOIUTHICCKAS IUCCOIHAIIHS.
DnexTponus

4212 OnekTpudeckuii TOK B ra3ax. CaMOCTOSATENBHBIA W HECAMOCTOSTEIBHBIN
pa3psa. PaznuuHble TUIIBI caMOCTOATENBHOrO paspsaa. Monnus. [1nazma
TexHuveckne ycTPOWCTBA: aMIIEPMETpP, BOJBTMETP, PEOCTaT, MCTOUYHUKHU

4913 TOKa, 2JIEKTPOHATPEBATEIBHBIC IIPHOOPEI, YIICKTPOOCBETHTEIEHBIE TPHOOPEI,
TEPMOMETpP  CONPOTHBICHUS, BaKyyMHBIA JHON, TEPMHUCTOPHl H
(hoTope3ncTophl, MOTYMPOBOIHUKOBBIN U0, TaTbBAHUKA
[paktudeckue paboTsl. V3ydeHne CMEIaHHOTO COSAMHEHHS PE3UCTOPOB.

4.2.14 Wsmepenne DJIC ucTOYHMKA TOKa U €r0 BHYTPEHHErO CONPOTUBIICHHS.
Habmonenue siekrponusa

11 KJIACC
Kon Kon
paijiena nmpoBepsaAEMoOro HpOBepﬂeMbIe 3JIEMEHTHBI COACPKAHUA
3JIE€MEHTAa
4 DJIEKTPOJIMHAMUKA
4.3 MATHUTHOE I1OJIE. 9JIEKTPOMATI'HUTHAA MHAYKIN A




Kon

Kon NpOBePsIEMOro IIpoBepsieMble 371€MEHTHI COieP:KAHUS
pasjieiaa 3JIEMEHTA
4.3.1 ITocTosgunasie MarunThl. B3anMmomelicTBHE IIOCTOSSHHBIX MArHUTOB
MaruuTHoe nosie. BekTop MarHuTHON HHAYKUUU. [IpyHIMT cyneprno3uuuu.
432 Jlunun marautHOM MHAYKIMK. KapTrHa TMHUI MarHUTHOW WHAYKITUH MO
MIOCTOSIHHBIX MarHUTOB
MarsauTHoe 1oJie NpOBOAHHUKA C TOKOM. KapTHHa JHHUI MOJS JIMHHOTO
433 MPSIMOTO TIPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHMKA, KATYIIKH
¢ TokoM. OmbIT Opcrena. BzanmopaeiicTBre MPOBOJHUKOB C TOKOM
434 Cuna Amniepa, €€ MOyJIb U HaIllpaBJICHUE
435 Cuna Jlopenma, e€ Momynb W HampaBieHue. JIBMKeHHE 3apsyKeHHON
o YacTUIBI B OTHOPOJHOM MarHUTHOM mouie. Paborta cuiel Jlopenua
4.3.6 SIBneHune >IEKTPOMAarHUTHON UHAYKIINH
4.3.7 [ToTok BekTOpa MArHUTHON WHAYKIIUU
43.8 OJIC uHIyKIMW. 3aKOH ANEKTPOMArHuTHON MHAyknun Dapases
439 BuxpeBoe anekrpuueckoe mone. IJC HHAyKIMM B IPOBOAHUKE,
B JIBIKYIIEMCS IOCTYTIAaTeJIbHO B OJIHOPOITHOM MarHuTHOM I10JI€
4.3.10 [Tpasuio Jlenna
43.11 NunyxtuBHOCTS. SIBnerne camonnaykunu. J/IC camonHayKkmm
4.3.12 DHeprusi MAarHUTHOTO MOJIA KaTyIIKA C TOKOM
43.13 DNEKTPOMArHUTHOE TIOJIe
4314 TexHuueckue  yCTpOMCTBA: MOCTOSHHBIE ~ MAarHUTBL,  JIEKTPOMATHHTHI,
B JIEKTPOJIBUraTellb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL], UHAYKLIMOHHAS [1€Yb
[MpakTrueckue padoThl. Mi3ydeHne MarHUTHOTO MO KaTYIIKA C TOKOM.
4.3.15 UccnenoBanne AeHCTBUST MOCTOSHHOTO MAarHuTa Ha paMKy C TOKOM.
WccnenoBanue sBieHUs 3J1€KTPOMAarHUTHOM MHAYKLIUU
5 KOJIEBAHM A 1 BOJIHBI
MEXAHUWYECKUE U 3JIEKTPOMAT'HUTHBIE KOJIEBAHM A
511 KonebarensHast cucrema. CpoOomHble KojebOanus. ['apMoHWYeckue
o xoneGanus. Ilepuon, yactora, aMIuuTya ¥ (asza KoneOaHuii
5.1.2 [IpyxuHHBIN MasATHUK. MaTeMaTHYE€CKUI MasTHHUK
513 YpaBHeHue TapMOHUYECKUX KOJIeOaHHH. KunemaTtunueckoe
o U TUHAMUYECKOE OIMICaHIe KOoIeOaTeIbHOTO ABIKCHUS
ITpeBpamenue sSHepruuM TpPH TapMOHMYECKUX KonebaHmsx. Cs3b
5.1.4 aMIUTATY]TBI KOJIeOaHU I MCXOTHOM BETMYMHBI C aMILTUTYAaMU KoJieOaHi e€
CKOPOCTH U YCKOPEHUsI
51 Konebarensublii KOHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIC KOJNCOAaHWS B
' 5.1.5 UICANBHOM KOJICOATETFHOM KOHTYpe. AHAJIOTUS MEKIY MEXaHHYECKUMHU U
9JIEKTPOMAarHUTHBIMU KoJiebanusmu. @opmyia TomcoHa
5.1.6 3aK0H COXpaHEHUS SHEPTUHU B UACATFHOM KOJIeOaTeIbHOM KOHTYpe
517 BoinyxneHHble MexaHuueckue kosebanus. Pesonanc. PeonancHas kpusasi.
o BrIHYKI€HHBIC 2IEKTPOMAarHUTHBIC KOJICOAHMS.
5.1.8 ITepemenHbIit TOK. CHHYCOMIAIBHBIN EPEMEHHBIN TOK.
519 MOIHOCTh MEPEMEHHOT0 TOKAa. AMIITUTYJHOE U JEHCTBYIOIIEE 3HaYCHUE
o CHWJIBI TOKA ¥ HATIPSKCHUS
51.10 Tpancdopmarop. [IpousBoacTBo, mepenada 1 MoTpedIeHRE SMEKTPHIECKON

SHEPTrUU. OKOJOTWYECKHE PHUCKH IPU IPOMU3BOACTBE DIEKTPHUCCKOM




Kon

Kon NMPoBePSIEMOro IIpoBepsiemble 3J1€eMEHTHI COIEPKAHUS
pasjieiaa 3JIEMEHTA
sHeprud. KynbTypa HCHOIB30BaHUS 3JIEKTPOIHEPIHMM B I1OBCEIHEBHOM
JKU3HU
5111 TexHudeckue ycTpoiicTBa: ceficMorpad, 3IEKTPUYCSCKUN 3BOHOK, JHHUH
o 3JIeKTporepenad
ITpaktuueckue paboThl. MccnenoBaHue 3aBUCUMOCTH MEPUOJA MAaJbIX
51.12 KoJleOaHMii Tpy3a Ha HUTH OT JUIMHBI HUTH U Macchl Tpy3a. MccrnenoBanue
o IIEPEMEHHOI0 TOKAa B ILEeNM U3 IOCIEA0BaTeNbHO COEAUHEHHBIX
KOHJICHCATOPA, KaTyIIKU U Pe3UCTOpa
MEXAHWYECKUE U 9JIEKTPOMAI'HUTHBIE BOJIHBI
591 MexaHudeckue BOJHBI, YCJIOBHs pacnpocTpaHenus. Ilepuon. CkopocTh
o pacrpocTpaHeHHs ¥ JIMHA BOJHbL. IlonepeuHsle ¥ MpOJ0NbHbIE BOIHBI
522 HuTepdepeHnns u qudpakius MeXaHUIeCKUX BOJTH
523 3ByK. CkopocCTb 3ByKa. I poMKoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa
OneKTpOMarHUTHbIE BOJIHBL. Y CIOBUS U3JIyUY€HHs 2JIEKTPOMArHUTHBIX BOJIH.
524 B3aumuas opueHranus BeKTOpoB E, B U v B 2JIeKTpOMarHuTHON BOJIHE B
BaKyyMe
59 CBolicTBa  9JJIEKTPOMarHUTHBIX  BOJIH: OTP@KEHUE,  IPEJIOMIIECHUE,
525 nossipu3anys, Augpakuus, nHTepdeperius. CKopocTb MMEKTPOMAarHUTHBIX
BOJIH
596 [Tkana 371eKTpOMarHUTHBIX BOJH. [IpuMeHeHue 371eKTpOMarHUTHBIX BOJIH B
o TEXHHUKE U OBITY
597 [TpuHLHKIIEL paanocBsI3u u TEJIEBUICHHUA. Pagnonokauus.
B DJIEKTPOMAarHUTHOE 3arpsI3HEHHE OKPYXKAIOLIeH CpeIbl
TexHuueckue ycTpoilcTBa: My3bIKaJbHbIE MHCTPYMEHTHI, YJIbTPa3ByKOBas
5.2.8 JIMarHOCTHKA B TEXHUKE U METULMHE, paaap, paluoNpUEMHUK, TEIEBU30p,
aHTeHHa, Tenedon, CBY-neus
OIITHUKA
5.3.1 ITpsimoniuHEiHOE paclIpoCTpaHEHHE CBETAa B OJHOPOIHOI cpene. JIyu cBera
539 OtpaxeHne cBeTa. 3aKOHBI OTpakeHHsI cBeTa. [loctpoeHre M300pakeHMA B
o TITIOCKOM 3epKaie
533 INpenomienne cBeTa. 3akoHBI TIpefioMyieHHsT cBeTa. AOCOIOTHBIN TOKa3aTenb
o TIPETOMIICHHS
534 IlomHoe BHyTpeHHee oTpaxeHue. [IpefenbHblil yrojl MOJHOIO BHYTPEHHETO
B OTpPaKEHHS
5.3 5.3.5 Jucnepcust cBera. CroxkHbIN cocTap Genoro cera. [[Ber
Cobuparomue u paccenBaroimye JTuH3bL. ToHkas nuH3a. POKycHOe pac-
536 CTOSIHWE W ONTHYECKas CHJa TOHKOH JMH3BL llocTpoeHmne M300pakeHuH
o B COOMpafOIMX M paccewBalomuX JuH3aX. DopMyna TOHKOH JIMH3BIL
VYBenuuenue, 1aBaeMoe JUH30H
5.3.7 [Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONITHKH
Wntepdepenimst ceera. KorepeHTHBIE NCTOUYHUKH. YCIOBHS HAOIIOACHUS
53.8 MaKCUMyMOB M MHHHMYMOB B HHTep()EpEHIMOHHONH KapTHHE OT IBYX

CI/IH(l)aSHLIX KOTCPCHTHBIX NICTOYHHUKOB




Kon

palzfgfna NpoBepPsieMOro IIpoBepsiemble 3JIeMEHTBI COAEPKAHUSA
3JIEMEHTA
Judpakuus ceera. JludpakiuyionHas pemérka. YclIoBHE HaOIIOICHUS
539 IJIaBHBIX MaKCUMYMOB IpH MaJeHUM MOHOXPOMAaTHYECKOTO CBeTa Ha
TUGPAKIHOHHYIO PEIETKY
5.3.10 [Monsipuzarmus ceeta
TexHUYeckne YCTPOWCTBA: OYKH, JIymHa, (OTOAmNmapar, MPOCKIIMOHHBIN
5.3.11 amnmapaTt, MHKPOCKOII, TEJECKOIl, BOJOKOHHAs ONTHKa, TU(GPAKIHMOHHAS
peLéTKa, NOJIAPOUL
[IpakTuyeckue paboTsl. 3mepenue moKa3aTe’s MIPETOMIICHHUSL.
5.3.12 HccnenoBanue cBONCTB M300pakeHWi B MuH3aX. HabmnromeHue mucrnepcun
cBeTa
SJIEMEHTHI CHELIMAJIBHOM TEOPUU OTHOCUTEJILHOCTU
['paHupl TPUMEHUMOCTHA KJIACCUYECKOM MeXaHWKHU. [locTymatsl Teopuu
6.1 OTHOCHUTEJILHOCTH: MHBAPHAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUT OTHOCUTENLHOCTH DUHIIITeHA
6 6.2 OTHOCUTENFHOCTh OAHOBPEMEHHOCTH. 3aMeJUICHHE BPEMEHH U COKpAIICHUE
JUTMHBI
6.3 DHeprus ¥ UMITYJILC CBOOOIHOMN YaCTHIIBI
6.4 CBsi3p MacChl C DHEPrUed W HMITYJIbCOM CBOOOTHOW YACTHIIBI. DHEPTHs
IIOKOSI CBOOOJHOM YaCTUIIbI
7 KBAHTOBA S ®M3UKA
SJIEMEHTBI KBAHTOBOW OIITUKH
711 ®oronpl. opmyna IlmaHka cBs3u 3HEpPruM (OTOHA C €ro YacTOTOM.
OHeprus ¥ UMIynbC GOTOHA
712 OtkpeiTae 1 uecnenoBanue porodddexra. Ompiter A.I'. CroneToBa. 3aKOHBI
doroadderTa
7.1 713 YpaBHenue OuHmTeiiHa s Qorodddekra. «KpacHas rpanunay ¢oto-
a¢dekra
7.1.4 Jasnenue ceeta. Onbitel [1.H. JleGenena
7.1.5 XUMHYECKOE JIEUCTBUE CBETA
716 TexHnveckue ycTpoiicTBa: (hoTodIeMeHT, POTOaATUNK, COTHEUHAs OaTapes,
CBETOJIUO]
CTPOEHUE ATOMA
791 Mogens atoma Tomcona. OnbiTer Pezepdopaa 1o ueciie 10BaHUIO CTPOSHHUS
atoMma. [ImanerapHas Mozienp aToMa
[Moctynatst bopa. M3ny4enue u noraonieHre GOTOHOB MPH TIEPEX0/Ie aToMa
7.2.2 C OJIHOTO YPOBHS 3HEpruu Ha Apyroil. Bunel cnektpoB. CHekTp ypoBHEMH
SHEpPruM aToMa BOJOpoJa
7.2 793 Bonnossle cBoricTBa uactull. Bonns! ge bpoitns. KopmyckymnsipHo-BotHOBO#
nyanmsM. Judpakius 3IeKTPOHOB Ha KPHCTAILIAX
794 CIioHTaHHOE U BBIHYKAECHHOE M3IIydeHHE. Y CTPOWCTBO U MPUHIUI PabOTHI
Jasepa
795 TexHuueckue yCTpOWCTBA: CIIEKTpaJibHBIA aHaNu3 (CIEKTPOCKOM), Jasep,
KBaHTOBBIU KOMIIbIOTEP
7.2.6 [Mpaktuaeckue padoTel. Habmronenne TMHERYATOrO CIIeKTpa
7.3 ATOMHOE AOPO




Kon

Kon NMPoBePSIEMOro IIpoBepsiemble 3J1€eMEHTHI COIEPKAHUS
pasjieiaa 3JIEMEHTA
7.3.1 MeTop! HaOMIOICHUS B PETUCTPAIIMH dJIEMEHTAPHBIX YaCTHI]
OTtkpeiTHe pamuoakTUBHOCTH. OnbITEl Pe3epdopaa mo ompenencHuro co-
7.3.2 CTaBa paguoaKTHBHOro wu3iyueHus. CBoiictBa ambda-, Oera-, ramma-
n3IydeHus. BiusHue paguoakTHBHOCTH Ha XKUBbIE OPIaHU3MBbI
733 OTkpeiTHE IPOTOHA U HelTpoHa. HykinoHHas mMozaens siapa ['eiizenbepra —
o WBanenko. 3apsa sapa. MaccoBoe umcio sapa. M30Tomsr
734 Anbda-pacman. DIeKTpOHHBI W TO3UTPOHHBIN Oera-pacman. ['amma-
o u3IydeHue. 3aKOH paIMOaKTHBHOTO pacma/a
7.3.5 DHeprus CBsI3W HYKJIOHOB B sape. SaepHble cuibl. JledekT Macchl sapa
7.3.6 SInepuble peakuuu. [leneHue u CUHTES sAEp
737 Snepusiit peakrop. TepmosiaepHblii cuHTe3. [IpoOneMbl U HEPCHEKTHUBBI
o SIIEPHOM SHEPTeTUKU. DKOJIOTHYECKHE aCTIEKTHI SIIEPHOI SHEPreTUKH
738 OnemeHTapHble yacTULbl. OTKpbITHE T03UTpoHA. DyHIaMeHTalbHbIE
o B3aUMOICHCTBUS
739 TexHuueckue ycTpoiicTBa: 103UMETp, kamepa Bunbcona, siepHblil peaktop,
aToMHast bomba
73.10 [MpakTrueckue padoThl. MccnenoBanne TpeKoB 4YacTHIl (II0 TOTOBBIM
o doTorpadpusm)
JIEMEHTBI ACTPO®U3NKN
21 Bun 3Bé3mHoro Heba. Co3Be3nus, spKkue 3BE3MBI, IUIAHETHI, HX BUIAMMOE
’ JIBIKEHHE
22 Conneunas cucrtema. [ImaHeTsl 3eMHOI Tpymmbl. [IIaHETHI-TUTaHTBL U UX
’ CIIyTHUKH, KapJUKOBbIe MiaHeTsl. Masble Tesa COTHEUHON CUCTEMBI
8.3 Comnnre, Gotochepa n atmochepa. CoaHeuHast aKTUBHOCTh
8.4 Ucrtounnk sneprum ComHia u 3BE31
3BE37pI, MX OCHOBHBIE XapaKTepPUCTUKH: Macca, CBETUMOCTh, PaJNyC,
25 TeMIIEpaTypa, X B3aUMOCBs3b. JluarpamMma «CIEKTpajIbHBIA KJIacC — CBETH-
’ MOCTb». 3BE3[bl TJIABHOM IOCIIENIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY JIS 3BE3]] TTIABHOM TOCIIEIOBATENbHOCTH
8 2.6 BuyTpennee ctpoenue 38€31. CoBpeMeHHbIE IPEACTABIECHHS O IPOUCXOXKICHUH
' u 3Bosronuu CoJHIA U 3BE3. DTamnbl KU3HU 3BE3NT
Mneunsnii I[Iyte — Hama anaktika. CrmpanbHas cTpykTypa [ amakTukw,
8.7 pacmpeneneHue 3BE3n, raza W nbUIH. [lonoxxenue u nBmkenne ComHIa
B ['anakTuke. [Tnockas u cheprueckas moacucTeMsl [ anakTuku
2.8 Tunel ramaktuk. PaguoranmakTuku U KBazapbl. UEpHbIE IBIpH B siApax
’ TaJIaKTUK
Bcenennas. Pacimpenue Beenennoii. 3akon Xa60:ma. Paz0eranune ranakTuk.
8.9 Bozpact u panuyc Bcenennoii, teopuss bonbmioro B3peiBa. Monens
«ropsiuer Beenmennoil». PennkToBoe nznydenue
210 MacmrabHas crpykrypa Bcenennoit. Meraranaktuka. Hepeménnsie

po0JIeMBI aCTPOHOMHHN




YYEBHO-METOJINYECKOE OBECITEYEHUE OBPA30OBATEJIBHOTO
IMPOIIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

e ®msuka 10 kimacc: yaeOHHK U1 001Ie00pa30BaTEIbHBIX OpraHu3aIlii: 0a30BbIi
ypoBenb/ ['.51 Makumes, b.b. byxosnes, H.H. Corckuii: - M. : [IpocBemenue,2020r.-
416

o ®usuka 11 knacc: yueOHUK 17151 00111€00pa30BaTENbHBIX OpraHu3aluii: 6a30BbIi
ypoBens/ I'.5I Mskuies, b.b. byxosues, B.M. Uapyrun: - M. : [Ipocsemenue,2020r.-
432¢

o A.Il. PermkeBuu. COopHUK 3amau o pusuke. Mocksa, [Ipoda, 2005 - 2019 T.

e (CoOopuuk 3ama4 mo ¢pusuke st 9 — 11 kmaccon. CocraButens I'.H. CtemanoBa. M.:
«IIpocsemenuey, 1996 r.

e 3aganus oOpa3oBareiabHOro nopraia Pemry EI'D

METOINYECKHUE MATEPHUAJIBI U1 YYUTEJIA:

1 ®uzuka. 10 knacce. YueOHuK 11 0011e00pa3oBat. OpraHyM3alnil ¢ Ipuji.Ha
AIEKTPOH. HOcUTeNe: 0a30BbIi U npoduibHbIN ypoBHU/ ['.5. Mskumies, b.b.
byxoBues, Corckuit H.H./ M.: IIpocsemenue, 2020

3 ®usuka. «KOHCTPYKTOP» CaMOCTOSITENBHBIX U KOHTPOJIBHBIX padoT. 10 — 11
KJIACCHI: TIOCOOHME JIJI yuuTeei odmeoOpa3onar. yupexaenuii/ C.M.
Anpapromeukun, A.C. Cnyxaesckuil.- M.: [Ipocemenne, 2018

4 Coopnuk 3aga4d no pusuke. 10-11 xmaccrr (k yueObnukam I'.51. MskuiieBa
u.jap.) — M.: Dx3amen, 2019

6 dusuka. 3amauynuk. 10-11 kmn.: [locodue ms obmeoOpazoBat. yupekacHu /
PeivkeBuy A. I1. - M.: JIpoda, 2019

7 TemaTtuueckue caMOCTOSITEIbHBIE U KOHTPOJIbHBIE pa0oThI 10 pusuke.10
kiacc. / O.W. I'pomriesa. - M.: Dx3amen, 2017

8 A.II. PeimkeBuu. COopHuUK 3a1a4 o pusuke. Mocksa, poda, 2017 r

9 ®ponTanbHble 1a00paTopHbie padboThI 1o (husuke B 7-11 kiaccax
oO1eoOpa3oBarenbHbIX yupexaeHusx: Ku. ana yuurens / B.A. bypos, FO.1.
Huxk, b.C. 3BopsikuH u 1p.; nox pea. B.A. bByposa, I'.I'. Hukudoposa. - M.:
[Ipocsemienue: Yueo, nut., 2015

10 KogudukaTtop 311eMEHTOB cofiepKaHus U TpeOOBaHUM K YPOBHIO MTOATOTOBKU
BBIITYCKHUKOB 00I11€00pa30BaTEIbHbIX YUpEXKACHUM 115 ipoBeeHus B 2024 roay
€auHOTO rocynapcrseHHoro sk3amena no ®MU3MKE.

11 JI. A. Kupuk. ®uszuka 10 COOpHUK CaMOCTOSITEIBHBIX M KOHTPOJIHHBIX
pabot. Mocksa «nekca» 2019 r.

12 ®usuka. 10 kmacce: TEXHOJIOTHUECKHE KapThl YPOKOB 110 yueOHuKy I7.51.
Msxkumesa, b.b. byxosnesa, H.H. Corckoro/ aBt.-coct. H.JI. Ilenareiiuenko. -
Bousrorpan: Yuurtens. 2019

13 I'.B. Mapkuna ®usuka 10 xnacc. [Toypounsie miansl mo yueOHuky I'.51.
Msxkuiesa, b.b. byxosuesa. B.: Yuurens, 2020



HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET:
1. Caiit MunucTepcTBa 00pa3zoBanus U Hayku PO http://www.mon.gov.ru

2. Caiit PocoGpazoBanuy http://www.ed.gov.ru

3. ®enepanbhblil noptan «Poccuiickoe obpazoBanue» http://www.edu.ru

4. Poccuiickuit o6pa3oBaTenbHbIN mopTai http://www.school.edu.ru

5. Karanor y4eOHBIX U3/1aHM, 3JIeKTpOHHOTO http://www.ndce.edu.ru
000pyI0BaHUs U 3JIEKTPOHHBIX 00pa30BaTEebHBIX PECYPCOB JJISI CPEIHETO OOIIETro

obpazoBanms10-11 kacc
6. llIxonpHbIH TOpTai http://www.portalschool.ru

7. ®enepanbhblil moptan « MabopmannoHHO- KoMMyHHUKAIIMOHHBIC TEXHOJIOTHH B
obOpazoBanum» http://www.ict.edu.ru

8. Poccuiickuii mopTan oTKpeITOro oOpazoBaHus http://www.opennet.edu.ru

9. OGpa3zoBarenbHas OHJIAWH-TIIATGOpMA JIJIS IKOJIBHUKOB, UX POJUTEICH U YUUTEICH.
uchi.ru
10.  bubmuoreka IIOK https://m.edsoo.ru
11.bubnmoreka — Bcé 1o npeamery «dusukay. — Pexxum gocryma: http://www.proshkolu.ru
12. Buneo onbIThl Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru
13.Enunas xomiekuus nudpoBbIX 00pa30BaTelbHBIX PeCypcoB. — Pexxum gocrtyma:
http://school- collection.edu.ru
14. aTepecHble MaTepuaibl K ypokaMm (U3HKH IO TeMaM; TECTHI TI0 TeMaM; HarJIsIHbIC
nocoOus K ypokaM. — Pesxum noctyna: http://class-fizika.narod.ru
15. Iudpossie oOpa3zoBaTenbHbIe pecypchl. — Pexxum goctymna: http://www.openclass.ru

16. DnexrponHbie yueOHUKH 1O pusuke. — Pexxum nocryna: http://www.fizika.ru

17. Anumanuu duzndeckux o0bexToB. http://physics.nad.ru/

18. XKusas pusuka: oOydaronias mporpamma. http://www.int-edu.ru/soft/fiz.html

19. ®usuka.ru. http://www.fizika.ru/

20. ®wuszuka: KoJuIeKIus onbITOB. http://experiment.edu.ru

MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA:
Texnuueckue cpeacTsa 00y4eHust

HoyTtOyxk
MyJIbTUMEIUNHBIA TPOEKTOP
DKpaH
VYcrpolicTBa BBIBOJIa 3BYKOBOM HHPOPMALIMK — KOJIOHKH JIJISl O3BYUHBAHUS BCETO
KJj1acca.
HNuTepakTuBHas 1ocka

e OOopynoBaHue IJisl TPOBEACHUS TAOOPATOPHBIX, MPAKTUUECKUX PabOT U
JE€MOHCTpalnn
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