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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢u3uke 0a30BOro ypoBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IIOJIO)KEHUM U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroM
denepanbHOi paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU IpenojaBaHUsl y4eOHOTro
npenmera «®@u3uka» B o0pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoii  Denepanuu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBI.

CogepxaHue MporpaMMbl MO (U3MKE HAMpaBIeHO Ha (OPMUPOBAHHE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu oOydeHuu ux ¢Gu3nKe Ha OA30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO k muIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METaIpeIMETHBIM
pe3ynbraTaM OOydYeHHs, a TaKXKE YYUTHIBACT HEOOXOIMMOCTh peaTH3aIllH MEKIPEIMETHBIX
CBs3el (PU3MKM C EeCTEeCTBEHHO-HAyYHBIMH YyueOHBIMU IpeaMeTaMu. B Hell ompexpensiorcs
OCHOBHBIC LIEJIM M3y4YeHUs (U3UKU HA YPOBHE CpEeaHEro oOIiero oOpa3zoBaHus, IJIAHUPYEMbIe
pe3ynbTaThl OCBOEHUS Kypca (DU3MKU: JIMYHOCTHBIC, MeETalpeIMeTHbIe, NpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

IUIAHUPYEMbIe pPe3yJbTaThl OCBOGHHMA Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM YHCIIEe
IIpeIMETHBIE PE3YJIbTAThI IO roj1aM O0yUEHUs;
cojepkaHue yueOHoro npeamera «Pu3nkay 1no rogaM o0ydeHusl.

®du3nka Kak Hayka 0 HanboJiee 00MUX 3aKOHAX MPUPOIBI, BEICTYIIAs B KA4eCTBE YIeOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAaHUH 00 OKpY’XKarolleM MUpe.
IkonbHBI Kypc (QH3MKH — CHCTEMOOOPA3yIOUIMA Ui E€CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueil u actpoHoMuei. Mcnoab3oBaHWE W aKTUBHOE
OpUMeHeHHe (U3MYeCKMX 3HAHUN OmpejessieT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOSHHS KOCMOCA, IIOJyYEHHS HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBAaMU U JIpyrux. 3ydueHue Gpu3nku BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MHpa o0ydaromuxcs, B GOpMUpOBaHHE YMEHUI
IPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUHU UMHU YYEOHBIX UCCIIEI0BaHUI.

B ocHOBY Kkypca ¢pu3uku a1 ypoBHsI CpeHEro oomero o0pa3oBaHus MOJOKEH Pl UIEH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU ¢ HEW KypC SBJISIETCS JIOTMUECKHU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanusayuu. B cooTBETCTBUU ¢ HEHM MaTepuan Kypca pU3uku 00beTMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (GOpMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U MOJIE.

Hoes eymanumapusayuu. E€ peanusanus npeanojaraeT UCIob30BaHUE I'yMaHUTapHOTO
noTeHuuanta (U3NIecKoil HayKu, OCMBICIIEHHE CBS3M Pa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBA,
a TaKk’Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKMMHU IIpoOIeMaMHu.

Hoes npuknaonoti nanpasnennocmu. Kype pusuku npenmnosiaraet 3HakOMCTBO € HIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes skonoeuzayuu peanusyercs IMOCPEIACTBOM BBEACHHUS DSJIEMEHTOB COJEp KaHMS,
MNOCBALIEHHBIX JKOJIOTMYECKUM Mpo0jeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBbl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKAeHHsI MPo0IeM paliOHaIbLHOTO MPUPOAOIOIB30BaHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep)XHEBBIMU JJIEMEHTAaMH Kypca (U3MKKM Ha YPOBHE CPEIHEr0 OOIIeTro 0O0pa3oBaHUS
SBIISIOTCS (U3MUecKkue Teopuu ((HOopMHUpPOBaHHME MPEACTABICHUA O CTPYKType HOCTPOCHUS



buznueckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, I'PaHUIAX MPUMEHUMOCTH TEOPHM, IJIi ONUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U MIPOLIECCOB).

CucTeMHO-IeITETLHOCTHBIN MOAX0] B Kypce (PU3MKHM peamn3yercs Mpexae BCero 3a CUET
OpraHHu3aIi IKCIEPUMEHTATBHON JesATeNbHOCTH oOyuarouuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (usuke oOBEAMHEHBI B OONIUH CIHCOK
YUEHUYECKUX MPAKTHYECKUX padoT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS y4YaCTHHUKaMU 0O0pa3oBaTEIbHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAaHUSA U OCHAlIeHUs KabuHeTa ¢usuku. [Ipu sToM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUS,
UCCIICIOBAaHHUS 3aBUCHUMOCTEH (PU3MUECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO MPOBEpKE
MPEIOKEHHBIX TUIIOTE3.

Bonbmioe BHUMaHue ynenseTcsi PEeUICeHNI0 pacu€THBIX W KayecTBEHHBIX 3a1ad. [Ipu sTom
JUTSL PACYETHBIX 3a]]a4 IMPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C BHO 33JaHHOM (PU3MUECKON MOJEIBIO,
MO3BOJIAIOIINE IMPUMEHATh H3YYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTM KaK M3 OJHOIO pasjela
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIIOTCSL 3aJaHUS Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbIOOpa (U3MUecKoW MOJeNu A CUTyallMd MPaKTHKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.

B coorBerctBuum ¢ tpeboBanusiMu PI'OC COO k MarepHalibHO-TEXHUYECKOMY
obecrieyeHnto y4ueOHOro mporecca 0a30BBI YypOBEHb Kypca (U3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs JOJMKEH M3y4aThCsl B YCIOBMSIX MpeIMETHOro kabuHera (U3MKU WK B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
bu3HUKH TOMKHO OBITH HEOOXOMMOE JTa00paTOPHOE 00OPYAOBAHKE IS BHIIOTHEHUS YKa3aHHBIX
B TIporpamMmMe 10 (HU3UKE YYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
o0opyoBaHue.

JemMoHCTpaniioHHOe 00opynoBaHue (HOPMHUPYETCS B COOTBETCTBUU C IPUHITUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHeunBaeT MOCTAHOBKY MEPEUYHCIECHHBIX B IpOrpamme Io
¢u3uKe KIFOYEBBIX JEMOHCTPALUMH ISl MCCIEIOBAaHUS HM3y4aeMbIX SIBJICHUH M IPOIECCOB,
HMIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaboparopHoe 000pyAOBaHHE Al YYEHMUECKHUX IMPAKTUYECKUX paboT ¢dopMupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecreyrBaeTcss B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcsi. Temarnyeckue KOMIUIEKTHI J1TaOOPaTOPHOrO OOOPYIOBaHUS JOJKHBI OBITH
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX M IIM(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUC IIU(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMU U3Y4€HUs1 GUUKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:

dbopMHpOBaHHE HHTEpeca U CTPEMJIEHHS OOYYaIOIUXCAd K HAyYHOMY H3YYEHHIO MPUPOJIH,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
pa3BUTHE NPEACTABICHUI 0 HAYYHOM METOJIE MTO3HaHUS U (JOPMUPOBAHHE HCCIEI0BATEIHCKOTO
OTHOIIEHHSI K OKPYKAIOLIHM SIBJICHHUSIM;
(dbopMHpOBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHHs] OCHOB CTPOEHHS MaTepuu
U QyHJaMEHTAJIbHBIX 3aKOHOB (DU3UKH;
dopmupoBaHHE yMEHUIHl OOBSCHATH SBJICHUS C UCIOJNb30BaHUEM (PHU3MUECKUX 3HAHUH U
HAYYHBIX JI0Ka3aTeIbCTB;
(dopMHpoOBaHUE TPEICTaBICHUH O POyl (U3MKH IJI Pa3BUTHS JPYTUX E€CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TUX Iejeid oOecreunBaeTcsl peIlIeHueM CIEAYIOIIMX 3aJad B Ipolecce
M3y4deHus Kypca (U3HKU Ha YPOBHE CPETHETO 00IIero 0opa3oBaHusI:



npuoOpeTeHne CUCTEMbI 3HaHUN 00 00MMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX,
BKIIIOYasi MEXaHUKY, MOJCKYISPHYIO (U3HUKY, DIIEKTPOJWHAMHUKY, KBAaHTOBYIO (QU3HKY U
3JIEMEHTHI acTPODU3UKY;

dbopMUpOBaHHE YMEHHI NPHUMEHSATh TEOPETUYCCKUE 3HAHUS JUIsl OOBSCHEHHS (U3MUYECKUX
SBJICHUU B TIPUPOJIE U JUIsl IPUHATHS MPAKTUYECKUX PEIICHUN B IOBCETHEBHOM JKU3HU;
OCBOCHHE CIIOCOOOB PEIICHHUs PA3IMYHBIX 33]1a4 C SIBHO 33JJaHHOIN (PU3MUECKON MO/ENbI0, 3a/1a4,
MOJIPa3yMEeBAIOIINX CaMOCTOSITENIbHOE CO3JaHue (PU3NYECKOM MOJENH, aJeKBATHON YCIOBHIM
3a/1a4u;

NOHMMaHWe (UBUYECKUX OCHOB M MPHUHIMIIOB JEUCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKUX MPOIIECCOB, UX BIMSAHUS Ha OKPYXKAIOIIYIO CPEY;

OBJIAJICHUE METOJAMU CaMOCTOSITENIbHOTO IUIAHUPOBAHUA U TMPOBEACHUA  (PU3MUECKHUX
OKCIIEPUMEHTOB, aHAlM3a W UWHTEpIpeTanud WH(GOPMAILMU, OIpPEICICHHs] TOCTOBEPHOCTH
MOJIy4YEHHOTO PEe3yJIbTaTa;

CO3JJaHME VYCIIOBUM [UJIi Pa3BUTHS yMEHHUH MPOEKTHO-UCCIEIOBATEIbCKON, TBOPUYECKOU
JESITEIbHOCTH.

Ha wusydenue ¢usuku (0a30BbI ypOBEHB) Ha ypOBHE CpEAHEro o0Iero oOpa3oBaHUS
otBoauTcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kiracce — 68 yacoB (2
gyaca B HEJICIIO).

[Ipennaraemslii B mporpamme mo ¢pu3uke nepeyeHb Ja00paTOPHBIX U MPAKTUUYECKUX PaboT
SIBIIIETCS. PEKOMCHJIOBAHHBIM, YYHTEIh JEJIaeT BBHIOOP TPOBEICHHS J1ab0paTOPHBIX padoT u
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX 0COOEHHOCTENH 00yUaOLIUXCS.

COJAEP)KAHUE OBYUYEHUS

10 KUIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT0 O3HAHUSA

®usuka — Hayka o npupone. Haydunsle Meroasl mo3HaHUsA OKpyXKaromero mupa. Poib
SKCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.

MopnenupoBanue Qu3nyeckux sBJIEHUN U mporeccoB. Hayunsle runote3sl. Ouznyeckue
3aKOHBI U TeOpuH. [ paHUIIBI TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpuHIMI COOTBETCTBUS.

Ponp u mecto ¢usmku B (GOpMUPOBAHHMM COBPEMEHHOH HaydyHON KapTUHBI MHpa, B
MIPAKTUYECKOU JEATEIbHOCTH JIFOJIECH.

Jlemoncmpayuu

Amnasiorossle ¥ IU(GPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBukeHHE. OTHOCUTENIBHOCTb MeEXaHHW4YecKkoro JBmxeHus. Cucrema
orcué€ra. Tpaekropus.

[Tepemenienne, CKOpocTh (CpedHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepUaIbHONW TOYKH, MX NMPOEKIMH Ha OCH CHCTEMBI KOOpauHAT. CloKEeHUE NepeMEIEHUN U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpPSIMOJIMHEHHOEe IBIKeHue. I'paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MepeMeIleHUs] MaTepruaibHOW TOUYKU OT BPEMEHHU.

CBobosHoe nmazeHue. Y ckopeHre cBOOOIHOTO Ma/IeHHs!.

KpuBonuHueliHoe paBuxkeHue. JIBHKEHHME MaTEpHATIBHOM TOYKHM IO OKPYXHOCTH C
MIOCTOSIHHOW 110 MOJYJII0 CKOPOCTBIO. YTJOBas CKOpPOCTb, JIMHEWHas CKOpocThb. llepumon m
yacTtoTa oopamieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuueckue yCTpPONCTBA M MPAKTUYECKOE TNPUMEHEHUE: CIHUJIOMETP, JBUKCHHE
CHApsIJI0B, LIETIHbIE U PEMEHHBIE TIepeayn.



Jlemoncmpayuu

Mopnenb cucTeMbl OTCUETA, WIITKOCTPALM KHHEMAaTUYECKUX XapaKTEPUCTHUK JABHIKEHUS.

[TpeoOpa3zoBanre ABMKEHUI € UCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmtonenue npuxeHus Tena, OpoleHHOro Mo/ yrioM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaICHUSI.

HamnpaBnenue CKOpoCTH NpU ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHnne HepaBHOMEPHOTO JIBMXKEHHUS C LIEJIbEO ONPEAEICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOIIEHUS ~ MEXIy  NyTSIMHM,  HPOWIEHHBIMH  TEJIOM  3a
MIOCJIEIOBATEIbHBIE PAaBHBIE IPOMEXKYTKM BpPEMEHM IpPHU PABHOYCKOPEHHOM JBHKEHHUHU C
HA4aJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue ABMKEHUS MIApUKA B BA3KOU KUIKOCTH.

N3yueHne ABMKEHUS Tea, OPOLIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Tpunnun otHocutenbHOcTH ['anues. Ilepseiii 3akoH HeroToHa. MHEpUManbHbIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cuia. Btopoit 3akon Hpiorona mis
MarepuanbHOi Touku. Tperuii 3akoH Hpr0TOHA [UIsl MaTepruaabHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepas kocMuyeckas CKOpOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenne. Buabl Tpenus (1mokosi, ckoibxeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXKEHHUs U cuia TpeHus nokos. Koaddumuent tpenus. Cuna conpoTUBICHUS
IIPU JIBUKEHHUM TeNa B KUAKOCTU WM rase.

[ToctynarensHOe U BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO Tena.

MoMeHT cuiibl OTHOCHUTEIbHO OCH BpaiieHus. Ilnewo cunbl. YciaoBust paBHOBecus
TBEPJIOTO TENA.

TexHuueckue ycTpoHCTBa U NPAKTHUECKOE MPUMEHEHHUE: NOAUIMIHHUKHU, JABM)KEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiEHME NHEPLMH.

CpaBHeHue Macc B3aMOJICHCTBYIOIINX TEJl.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CrnoxeHue cuil.

3aBUCHUMOCTh CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U NAZCHUH.

CpaBHeHUE CUJT TPEHUS TOKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnosus paBHOBeCHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue ABM>KeHUs OpycKa 110 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHUJI YHPYTOCTH, BO3HUKAIOIIUX B MPYXHUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yciioBUi paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPAIICHMS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynsc MaTepuaibHON TOYKH (Telsa), CUCTEMbl MaTepUAIbHBIX TOUYeK. VIMIynbC CUITbI U
W3MEHEHNE UMITYJIbCca Teja. 3aKOH COXPaHEHUs UMITyJbca. PeakTUBHOE ABM)KEHHUE.

Pabora cuibl. MOIIHOCTD CHIIBI.

Kunernueckast sHeprus MaTepuanbHOW TOYKH. TeopemMa 00 W3MEHEHHM KHHETHYECKOU
SHEPIHH.

[TorennuanbHas sHeprus. [loTeHnmanbHas 3Heprus ynpyro 1eGpopMUpPOBaHHON MPYKUHBI.
[ToreHunanbHas 3HeprUs Tena BOJIM3U MOBEPXHOCTH 3EMIIH.



[ToreHnuanbHble M HENOTEHIMATIbHbIE CUJbl. CBs3b paOOThl HEMOTEHIMATIBHBIX CHII C
MU3MEHEHHUEM MEXaHNYECKOM SHEPIrUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHHE: BOLOMET, KONEP, NMPYKUHHBIN
IIUCTOJIET, JBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHECHMsI UMITYJIbCA.

PeaktuBHOE NBUKEHUE.

[Tepexon moTeHIMATIBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yuenune aOCOIIOTHO HEYNPYroro yjaapa C IMOMOILIbI JBYX OJUHAKOBBIX HHUTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C HM3MEHEHHMEM MEXaHMYECKOW 3HEpPruu Tejla Ha
IIPUMEPE PACTSIKEHUs PE3UHOBOIO JKI'yTa.

Pa3nen 3. Mousekyasipaasi pu3nka u TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOPHH M UX OMBITHOE 0OOCHOBAHUE.
bpoynoBckoe naBwxkenume. Juddysms. XapakTep ABWKCHUS ¥ B3aUMOJICHCTBUS YaCTHI]
BelecTBa. Mojenu CTpOSHHS Ta30B, XUAKOCTEH W TBEPABIX Teld M OOBSICHEHHE CBOMNCTB
BEILIECTBA HAa OCHOBE 3TUX Mojelied. Macca m pa3mepbl Mosiekysd. KonudecTBo BemiecTsa.
[locTostnHas ABorapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenp uneanbHoro raza. OCHOBHOE YpPaBHEHHME MOJIEKYJISIPHO-KUHETUYECKONM TEOPHH
ujeanpHOro rasa. AOCOJIIOTHasg TeMmIeparypa Kak Mepa CpeaHell KUHETHMYECKOH SHepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneipona. 3akon Jlanprona. M3omporiecchl B UcaIbHOM Tas3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. ' paduyeckoe mpencTaBieHue U30MPOIIECCOB: N30TEPMA,
u30Xopa, n3odapa.

TexHuueckue ycTpocTBa U MIPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, 1OKa3bIBAIOLIME JHCKPETHOE CTpPOEHHE BellecTBa, (oTorpaduu MoyeKyl
OPraHUYECKUX COCTUHECHUM.

OnbITh! 0 AU(PY3UH KUAKOCTEHN U ra30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mognens onsita IlITepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Monens, nirocTpupyronias Npupoay AaBJICHUS ra3a Ha CTEHKH COCyZa.

OnBIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UEATBHOTO ra3a, N30 POLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

Omnpenenenne Macchl BO3AyXa B KJIAaCCHOM KOMHATe Ha OCHOBE H3MepeHHil o0bEma
KOMHATBI, 1aBJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

HccnenoBaHue 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cucteMa. BHYTpEHHsA SHEpPrusi TEPMOJAMHAMHYECKOW CHCTEMBI U
crocoObl e€ u3mMeHenus. KoauuecTBo TemaoTel U padota. BHyTpeHHss SHEprUsi OAHOATOMHOTO
U7eanbHOro raza. Busl Terionepenadn: TEIIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHUe. Y AebHas
TEII0EMKOCTB BellecTBa. KonyecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[TonsitTue 006 amgmabatHoM mpouecce. IlepBelii 3axkoH TepMmoauHamuKku. l[IpumeHeHue
NEpBOTO 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmonnHaMuki. HeoObpaTuMOCTh TPOIIECCOB B MPUPO/IE.



Tennossie MamuHbL. [IpuHIMTIBEI 1EHCTBUS TEMIOBBIX MaluH. [IpeoOpazoBanus SHEPTUU B
TerUIoBbIX MamuHax. KoadduimeHT nonesnoro neictBus terwioBod Mamuubl. [{ukn Kapao u
ero K03 UIUEHT MOJIE3HOTO AeHCTBHS. DKOIOTHYecKre MpoOIeMbl TEIIOIHEPT €TUKY.

TexHuueckue yCTpOHCTBA M NPAKTUYECKOE IPUMEHEHHUE: JIBUraTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpPEHHEW SHEpPruu Tejla MPH COBEPUICHUH DPAOOTHI: BBUIET MPOOKU U3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOrO BO3JyXa, HarpeBaHue >(upa B JATYHHOH TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIISA).

W3meHeHnune BHYTpEHHEH SHEpruu (TeMIepaTypsl) Teja Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATENsi BHYTPEHHETO CrOPAaHHUsI, PEaKTUBHOTO JABUTATEIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHOU TeII0EMKOCTH.

Tema 3. Acpecammnsie cocmosanusn eeuwgecmea. Dazosvie nepexoonvt

[TapooOpa3oBanue u koHAeHcanus. Micnapenue u kuneHne. AOCOTIOTHAS M OTHOCUTEIbHAS
BJIQXKHOCTH BO3Ayxa. HackllmeHHbIN map. YaenbHas TemioTa mapooOpa3oBaHus. 3aBHUCHUMOCTh
TEeMIIepaTyphbl KUTICHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannuyeckue u amopdHbie Tena. AHH30TPONHS CBOMCTB KPUCTAIIIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. llnaBnenue m kpucramnuzauus. YelbHas
TeruioTa miasneHus. Cyonumanusi.

YpaBHeHHE TEIUIOBOTO OallaHca.

TexHuuyeckue ycTpoiicTBa M NPAKTHMUECKOE NPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KAJIOPUMETP, TEXHOJOTUU TIOJYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHHUHU.

CriocoObI U3MEPEHUS BIAKHOCTH.

Halmonenue narpeBaHus U IUIaBJICHUS KPUCTAIUIMYECKOTO BEIIIECTBA.

JleMoHCTpanus KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepeHrie OTHOCUTENBHOU BIIaXKHOCTH BO3yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. Dnexkmpocmamuxa

OnexTpuzauuss Ten. OIeKTpuueckuil 3apsa. JlBa Buaga dJIEKTPUUECKHUX  3apsJiOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUUIECKOTO 3aps/a.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. TodeuHblif 37eKTpUYecKMid — 3apsii.
Onekrpuueckoe mnose. HanpsokéHHocTh 2dnekTpuueckoro noss. IlpuHumn cynepnosunuu
AIIEKTPUYECKUX MoJIeH. JIMHNN HanpsyKEHHOCTHU AJIEKTPUYECKOTO TOJIS.

PabGota cunm anekrpoctatndeckoro moinsd. Ilorennuman. Pa3HocTh  MOTEHIMANIOB.
[TpOBOAHMKY M TUAJIEKTPUKHU B AJIEKTPOCTATUYECKOM MoJe. J{udneKkTpruueckasi IpOHULIAEMOCTb.

OnekTpoéMkocTb. KonaeHcaTop. DIEKTpOEMKOCTh IJIOCKOTO KOHJAEHcATopa. DHeprus
3apsSyKEHHOI0 KOHJIEHCATOPA.

TexHuueckue yCTpONCTBA M IPAKTUYECKOE IMPUMEHEHHE: AIIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3eMJIEHHE 3JIEKTPOIPHUOOPOB, KOHAEHCATOpP, KOMUPOBAIHHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anMopeiicTBrue HadIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TTOJIE 3apSHKEHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAs 3aILUTA.

Ju3IeKTpUKU B 3JIEKTPOCTATUUECKOM II0JI€.

3aBUCUMOCTh  JJEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIONaAW IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DJIEKTPUYECKHUI TOK. YCIIOBUS CYIIECTBOBAHUS JJIEKTPUUECKOrO0 TOKA. MICTOUHMKHM TOKa.
Cuna toka. [TocTossHHBII TOK.

Hanpspkenue. 3akon Oma Jy1st yyacTka Lenu.

DneKTpuuecKoe COIPOTHUBIICHUE. VY nenbHoe COIPOTHUBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMELMIAHHOE COEAMHEHNE TPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MoOmHOCTb 371€KTPUYECKOTO TOKa.

DIEKTPOABUKYILAsA CUJla U BHYTPEHHEE COMPOTUBIECHUE UCTOYHUKA TOKA. 3aKoH Oma i
MOJIHOM (3aMKHYTOM) ayiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAs MPOBOAUMOCTD TBEPABIX METAILIOB. 3aBUCUMOCTD COITPOTUBIICHUSI METAIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBomuuku. CoOCTBEHHasT H TPHUMECHAsh MPOBOJUMOCTH  TIOJTYIPOBOIHHKOB.
CsoticTBa p—N-nepexona. [lonynpoBoJHUKOBbIE TPHUOOPHI.

DJEKTPUYECKHII TOK B pacTBOpax M paciuiaBax 3JIEKTPOJHUTOB. DIJIEKTPOIUTHUECKAs
Jucconyanus. DIEKTPOIIN3.

DnexkTpuueckuil Tok B razax. CaMoCTOATEIbHBIM U HECAMOCTOSITENBHBIN pa3psal. MosHus.
ITna3ma.

TexHu4eckue ycTpoicTBa U MPaKTUUECKOE MPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTaT,
WUCTOYHUKMA TOKa, SJEKTPOHArpeBaTeNbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC MPUOOPHI,
TEPMOMETP  CONPOTHBIICHUS, BAaKyyMHBIA  JHOA, TEPMUCTOPBI H  (HOTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JIMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCUMOCTh COTPOTHBJICHUS MWJIMHIPUYECKUX TPOBOJHUKOB OT JUIMHBI, TUIOMIAAN
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CwmernanHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3NEeKTPOABMKYIIEH cuiibl. KopoTkoe 3aMblkaHHME TrajibBaHUYECKOIO
AJIEMEHTA M OllIEHKAa BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOIMMOCTH JHO/1A.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3ydeHre CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepeHne  SIEKTPOABMKYIEH CHUJIbl HUCTOYHMKA TOKa U €ro  BHYTPEHHEro
COTIPOTHUBIICHUS.

Habmonenue anekrponusa.

MexnpeamMeTHblie CBSI3H

Wzyuenune kxypca ¢usuku 0O6a3zoBoro ypoBHS B 10 Kimacce OCYHIECTBISETCS C Y4ETOM
COJIEPXKATENBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTHKH, OWOJOTHM, XWUMUH,
reorpauu ¥ TEXHOJIOTHU.



Meswxcnpeomemuvie nousmus, CBA3aHHBIE C W3YYEHHEM METOJIOB HAYYHOTO ITO3HAHMS:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3MUeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE,
SKCTIEPUMEHT, MOJCITUPOBAHNE, MOJIEIb, U3MEPCHHE.

Mamemamuxa: pemieHue CUCTEMBbI  ypaBHEHWH, JuHEHHas (QyHKOUsA, mapabdona,
runep6oa, ux rpadMKy ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKITMU: CUHYC, KOCUHYC, TAHTEHC,
KOTaHTE€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M WX MPOCKIMH HA OCH
KOOPJIMHAT, CJI0’KEHHUE BEKTOPOB.

buonoeusn: Mexanndeckoe IBIKEHUE B KUBOW mpupone, Auddysus, ocMocC, TemIo00MeH
JKUBBIX OPraHU3MOB (BHJIBI TEIUIONIEPEAauH, TEIJIOBOC PABHOBECHE), FJICKTPUUCCKUE SIBJICHUS B
JKUBOM IPUPOJIE.

Xumusi: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, JKUJAKOCTEH M Ta30B, JJIEKTPUUYECKHE
CBOMCTBA METAJIJIOB, AJICKTPOJIMTHYCCKAS TUCCOLMAIINS, TajlbBaHHUKA.

T'eocpaghus: BIAXKHOCTH BO3/1yXa, BETPHI, 0apoMeTp, TEPMOMET.

Texnonoeus: mpeodpa3zoBaHue ABMKEHUN C MCIOJIb30BAaHUEM MEXAHH3MOB, YUET TPECHHS B
TEXHHUKE, TOJIIUITHUKK, HCIIOJIb30BAHUE 3aKOHA COXpPaHEHUS WMITyJbCca B TEXHHKE (pakera,
BOJAOMET M Jpyrue), JBUTATeNhb BHYTPEHHErO CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOIMJIHHUK, KOHUITUOHEP, TEXHOJIOTHH MOJIYICHUs COBPEMEHHBIX MAaTEPHAIIOB, B TOM YHUCIIC
HAaHOMATEPHAIOB, W  HAHOTEXHOJOTHM,  DJIEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHUC
AJIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEP, AJICKTPOHATPEBATEIbHBIC MPUOOPHI,
3JICKTPOOCBETHTEIIbHBIC TPUOOPHI, FATbBAHUKA.

11 KJIACC

Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMazZHUMHAA UHOYKYUA

ITocrositHHBIE MarHuThl. B3auMOIENCTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHoe IoJe€.
Bekrop marauTHOM MHAYKIMH. [[pMHIMEI Cynepro3uiMyM MarHUTHBIX MTOJIeH. JINHUKM MarHUTHOMR
uHAYKIMK. KapTiHa TMHWI MarHUTHON MHAYKLUU IOJIS IIOCTOSIHHBIX MArHUTOB.

MaruuTtHoe 1oJie NMpoBOJHUKA ¢ TOKOM. KapTuHa JAMHMM MHAYKUMHM MAarHUTHOTO TMOJIS
JUIMHHOTO HIPSIMOIO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna JlopeHna, e€ Monaynb | HampaBlieHHe. JIBUKEHUE 3apsHKEHHOM YacTUIBI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne HNEKTpOMAarHUTHOM WHAYKUOMU. [IOTOK BEKTOpa MAarHUTHOM HWHAYKIUH.
DNEeKTpOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuu Dapanes.

BuxpeBoe snexTpuueckoe mose. DJIEKTPOJIBMXKYIIAs CUIa HHIYKIUU B IPOBOJHHKE,
JBUKYIIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBICHNE CAMOMHIYKIIMHU. DJIEKTPOABIIKYILAS CHUJIAa CAMOMHAYKLIUH.

DOHeprus MarHUTHOTO TOJISl KaTYLIKU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue YCTpOHCTBA M MpPAKTHUYECKOE IMPUMEHEHHUE: TIOCTOSHHbIE MarHHUTBHI,
AJIEKTPOMArHUTHI, JJIEKTPOJIBUraTEINb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTUL,, MHAYKLIMOHHAS 11€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHNE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM TOJIEM.

JInHMM MHIYKIIMY MarHUTHOTO MOJIS.

B3aumopeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.



SIBNIeHME SIIEKTPOMArHUTHOW UHAYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOJBIXKYILIEH CHIJIBI MHIYKIIMU OT CKOPOCTH M3MEHEHUS MarHUTHOTO
IMOTOKA.

SIBiieHME CAaMOMHIYKIIUH.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3ydeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

WccnenoBanue necTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sABieHUs 3IEKTPOMArHUTHON MHIYKIIUH.

Pa3nes 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpOMaAZHUmMHble KOJ1€OAHUS

Konebarenbnass cucrema. CBoOoaHble MexaHuyeckne kojeOanus. ['apmoHnyeckue
konebOanus. Ilepuon, uacrora, ammutyga U (dasza konebanuil. IlpyKUHHBI MasTHUK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE TrapMOHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IIPU TAPMOHUYECKHUX KOIeOaHUIX.

Konebarenbublii koHTYp. CBOOOAHBIE 53JEKTPOMATHUTHBIE KOJEOAHUS B HICATLHOM
KOJIe0aTeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYEeCKUMU U DIEKTPOMAarHUTHBIMU
kosebanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B HICATHLHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aryxaroumx KojeOaHMsIX. BBIHYXIEeHHbIE MeXaHUYECKHUE KOoJeOaHMs.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaAHUSI.

[TepemennbIil Tok. CHHYycOMAANbHBIN NEpeMEHHbIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHUA.

Tpancdopmarop. IlpousBoacTBo, mepenaya W MOTPEOICHUE DIEKTPUYECKOH SHEPTUH.
OKOJIOTMYECKUE PHUCKH TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosb3oBaHus
AJIEKTPO3HEPTUU B [TOBCEITHEBHOM JKU3HU.

TexHuueckue yCTpOMCTBA U MPAKTHUYECKOE MPUMEHEHHUE: JIIEKTPUYECKUI 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Llemoncmpayuu

HccnenoBanue napaMeTpoB KojaeOaTenbHON cUCTEMBbI (IPYKUHHBINA MM MaTeMaTHYECKHM
MasITHHK).

HabGmonenue 3aTyxaromux KojaeOaHmid.

HccnenoBanue CBOMCTB BBIHYXICHHBIX KOJIeOaHUH.

Hab6monenue pezonanca.

CB00OIHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMs.

OcmumnorpaMMsl — (3aBUCMMOCTH  CHJIBI  TOKAa M HANpsOKEHUST OT BPEMEHM) JUIs
AIIEKTPOMATrHUTHBIX KOJICOAHUH.

Pe3onanc mpu mocienoBaTeIbHOM COEIMHEHUH PE3UCTOpa, KAaTYLIKW WHIYKTMBHOCTH U
KOHJIEHCATOPA.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MaJIbIX KOJeOaHU Ipy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanne mepeMEHHOr0 TOKa B IeMM M3 IOCIEA0BAaTENbHO COETUHEHHBIX
KOHJIEHCATOpa, KaTylIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbLE 60IHbL

Mexanuueckre BOJIHBI, yCII0BUsA pacnpocTpaneHusd. [lepuon. CkopocTs pacnpocTpaHEHHs
u januHa BosHbL. [lomepeunble M mponosibHble BOJHBL. MHTepdepenuus u nudpakuus
MEXAHUYECKUX BOJIH.

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



OJIEKTPOMAarHuTHBIE BOJHBI. Y CIIOBUS M3JIY4CHHs JJICKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHTanus BekTopoB E, B, V B anekrpomarauTHON BosHEe. CBOHCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpa)KCHUE, IIpeJIOMJIeHHe, moysipu3auus, audpakuusa, uHrepdepenuus. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkayma 31EKTPOMAarHUTHBIX BOJH. IIprMeHEHHe 3JIEKTPOMATHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpyHLIMIIBI paguOCBA3U U TeIeBUACHUA. Pagronokanms.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpebl.

TexHHuYecKne yYCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIbTpPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIMHE, Pajaap, pajiuONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedgon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U paclpoOCTPAHEHHUE NONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Kounebmromnieecst Teo Kak HCTOYHHK 3BYKA.

HaOnronenue oTpakeHus 1 MpeJoMIIeHNs MEXaHMYECKUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKHX BOJIH.

3BYKOBOH PE30HAHC.

HaGmronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUIMTYIOH M YacTOTOMN
KoJie0aHui.

UccnenoBanue  CBOWCTB  AJEKTPOMATrHUTHBIX  BOJIH:  OTPA)XXCHHE, IPEIOMIICHHUE,
noJsipu3aus, Iudppakuus, “HTepdepeHus.

Tema 3. Onmuxa

I'eomerprueckas ontuka. IIpsmonuHeiiHOe pacIpoCTpaHEHUE CBETa B OJHOPOIHOM cpele.
JIyud cBera. ToYEUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHbBl OTpaxkeHus cBeta. [locTpoeHue H300paxeHUH B IIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKkOHbBl IHpeloMIIeHHs cBeTa. AOCOJIOTHBIM IOKa3arelsb
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIf yrosn MOJHOrO BHYTPEHHETO
OTpaKCHHUS.

Hucnepcus ceeta. CiioxxkHbli cocTaB 6enoro csera. L{ser.

CoOuparomiue U pacceuBaromive JUH3bL. ToHKasg JnH3a. DOKYCHOE pacCTOsSHHUE U
ONnTHYECKasl Chiia TOHKOM JIMH3bI. [locTpoeHne n3o0paxeHuii B coOMparommx U paccenBarOIINX
nuH3aX. PopMyIia TOHKOMU JIUH3BL. Y BEIMUYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKONU ONTHKH.

BonnoBas ontuka. HHrepdepenuus cBera. KorepeHTHble HCTOUYHUKHU. Y CIOBHSA
HaOJII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CHH(]A3HBIX
KOT'€pEHTHBIX HCTOYHUKOB.

Hudpaxkmus csera. JludpakuuonHas pemérka. YciaoBHEe HaONIOAEHUS TJIABHBIX
MaKCHMMYMOB IIPH MaIEHUH MOHOXPOMATHYECKOT0 CBETa Ha NU(PAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuueckue ycTpoicTBa W MPAaKTUYECKOE NPUMEHEHHE: OYKHM, Jyna, (oToamnmapar,
IPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, AU(pPaKIMOHHAs
pEIETKA, TOJIAPOnL.

Jlemoncmpayuu

[TpsimonuHENHOE pacHpOCTpPaHEHUE, OTPaXXEHUE W TpeloMieHHe cBera. OnTudeckue
npuOOopHI.

ITonmHOEe BHyTpeHHEE OTpaxkeHue. Mojieab CBETOBOAA.

WccnenoBanue CBOMCTB M300paKeHHM B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTIA.

Hab6nronenue natepdepeHimm ceera.

Habmonenue nugpakiuu cera.

Hab6nronenue aucnepcun cBera.



[Tonmy4yeHue cnekTpa ¢ HOMOLIBIO PU3MBI.

[TomyueHue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
Habmroienue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
N3mepenne noka3aresns NpeoMIIeHUs CTEKIA.
HccnenoBanue CBOWCTB N300paKCHUH B JIMH3AX.
Habmionenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUHM OTHOCUTEJIBLHOCTH

['paHuIBl MPUMEHUMOCTH KJIACCHYECKOW MexaHWkKH. llocTymarel crnenualibHOW TEOpUHU
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTh MOJYJISI CKOPOCTM CBE€Ta B BaKyyme, MPUHLUII
OTHOCHUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIIEHUE JJIUHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHIIbI.

CBs13b MaccChl ¢ SHEPTUEH U UMITYILCOM PEISTUBUCTCKOMN YaCTUIIBI. DHEPTHs TOKOSI.

Pazgen 7. KBantoBasi pusuka

Tema 1. Inemenmol K6aHmMOB0I ONMUKU

®oronsl. ®opmymna [Inanka cBsizu >HEpruM POTOHA C €TO0 YACTOTOW. DHEPTUS U UMITYIIbC
doToHa.

OtkpeiTue u wuccnenoBanue Goroddpdexra. Omnbitel A. I'. CromeroBa. 3aKOHBI
doroaddexra. Ypasaenune DitHmreitna 1 pororpdexra. «KpacHas rpanuna» porodddexra.

JlaBnenue cBera. Onwitel [1. H. JIeOenena.

XUMHYECKOe JICHCTBUE CBETA.

TexHUYECKHE YCTPOHCTBA W TPAKTHUYECKOE MPUMEHEHHUE: (OTORIEMEHT, (OTOMATUHK,
coNHe4Has OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

D010 deKT Ha YCTAaHOBKE C IIMHKOBOM IIACTUHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO poTOdPdeKTa.

Cseroguog.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesnuto o -uactuil. [lnanerapnas
Monenb atoMa. [Tocrynarer bopa. U3nydenue u mornomieHue (GOTOHOB MpU MEpPEXoie aToMa ¢
OJIHOTO YpOBHSI BSHepruum Ha japyro. Buasl cnektpoB. CnekTp YpOBHEW S3HEpPruuM aroma
BOZIOPOZA.

BousHoBgIe cBOMcTBa yacTull. Bosubl ne bpoina. KopmyckyiisipHO-BOJIHOBOM Tyanu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JTyUEHHE.

TexHu4yeckne yCTpPOMCTBA M IMPAKTUYECKOE NPUMEHEHUWE: CHEKTPAJIBbHBIA aHAIN3
(CTIEeKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Monens onsita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHeHyaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Hab6nronenue muHEHYaToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIMEPUMEHTHI,  JIOKAa3bIBAIONIME  CJIOXKHOCTH CTpOEHHUs  sijpa. OTKpbITHE
paauoaktuBHOCTH. OmbITHL Pe3epdopaa mo onpeneneHno coctaBa pauoakKTUBHOTO H3TyUEHUS.
CgoiicTBa anbda-, 0era-, raMMa-u3TydeHus. BiusHre pagnoakTHBHOCTH Ha )KMBBIE OPTaHU3MBI.



OTtkpeITHE TPOTOHA U HelTpoHa. HykmonHas mozens snpa [ eiizenoepra—Banenko. 3apsi
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacnian. DIEKTpOHHBIH M TO3UTPOHHBIA Oera-pacnaj. ['amma-usnydenune. 3aKoH
paZoaKTUBHOIO pacmaja.

DHeprus CBsS3U HYKIOHOB B siape. Anepubie cuiibl. Jledekt maccsl sapa.

SInepusle peakuuu. [lenenue u CUHTES SIEp.

Snepubiii  peaktop. TepmosiaepHbiii cuHTe3. [IpoOmeMbl W TEPCIEKTUBBI  SIEPHOM
HHEPreTUKU. DKOJIOTMUYECKUE ACTIEKTHI ACPHON SHEPTrEeTHKU.

OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTo/1b1 HaONIOAEHNS U PETUCTPALIMU 3JIEMEHTAPHBIX YACTHULL.

dyHaaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (pr3nueckoi KapTHHBI MUpA.

TexHuueckue ycTpolcTBa U NMPAKTUUYECKOE NPUMEHEHHE: J03UMETp, kKamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

CuY€TunK HOHU3UPYIOLUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusm).

Pa3nes 8. Di1eMeHTBHI AaCTPOHOMUM M aCTPOPU3UKHU

Otanbl  pa3BuTUs  acTpoHoMuM. lIpuknagHoe ©  MUPOBO33PEHUYECKOE 3HAUEHUE
ACTPOHOMHUHU.

Bun 38310010 Heba. Co3Be3aus, spKue 3BE3/1bI, IIIAHETHI, UX BUIUMOE JBUKCHHUE.

ConneuHas cucrema.

Connue. ConHeunass akTtuBHOCTb. Mcrounuk sHeprun ConHioa M 3BE34. 3BE3IBI, HUX
OCHOBHBIE XapaKTePUCTUKHU. JluarpamMma «CHEKTpalbHBIA KJIacC — CBETUMOCTbY». 3BE3[bI
[JIABHOM MOCIEAO0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» I 3BE3] IJIaBHOU
nocjeaoBarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
MPOUCXOKICHUH U 3BOIoUMU CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3 .

Mineunsiii [1yTe — Hama ["anakTtuka. [Tonoxxenue u npmwxenne Connina B ['anaktuke. Tumsl
ranakTuk. Paguoranaktuku u kBazapbl. YEpHbIE ABIPHI B sIpax TalaKTHK.

Bcenennas. Pacmmmpenne Bceenennoit. 3akon Xa06ma. PazOeranme ramaktuk. Teopwus
Bonwmioro B3peiBa. PennkroBoe u3nyyeHue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIOKEHHIMA
JUISL OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro nonymapus 1 sipkue 3BE3/1bI.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [TyTu.

O0o0maroniee NnoOBTOPEHUE

Pony ¢u3mku U acTpoHOMHM B JKOHOMHYECKOM, TEXHOJIOTMUECKOM, COIMATBHOU W
THUECKON cdepax esATENIbHOCTH 4YeNOBEKa, poJiib W MecTOo (UMK W aCTPOHOMHUHU B
COBPEMEHHOM Hay4yHOW KapTWHE MHpa, pPOJib (U3NYECKON Teopun B (OPMUPOBAHUU
MpeJICTaBICHU 0 (U3UYECKON KapTHHE MUPA, MECTO (PU3NUECKON KapTHHBI MUpPA B 00IIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIECHUIN O IPUPOIE.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usukm 06a3oBoro ypoBHS B 11 Kimacce OCymIeCTBIAETCS € y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTUKH, OWOJIOTUH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemnusie nouamus, CBSI3aHHbIE C HW3YYEHHEM METOAOB HAYyYHOTO IO3HAHUS:
ABJIEHUE, Hay4YHbIH (akT, rumores3a, (Qu3myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHNE, MOJIEb, U3MEPEHNE.



Mamemamuxa: pelieHUe CUCTEMbl YPaBHEHHMH, TPUTOHOMETpUYECKHE (YHKLMU: CHUHYC,
KOCHHYC, TAaHI€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPHUYECKOE TOXKIECTBO, BEKTOPBl U HUX
IPOEKIMM HAa OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTapHBIX (DYHKIIMIA,
NPU3HAKYA TOJO0HS TPEYTOJIbHUKOB, OTPEACICHNE TUIOMIAN TUIOCKUX GHUryp 1 00bEMa Tell.

buonocus: snekrpuueckue SBIEHUS B JKUBOW IpHUpoJe, KojeOaTelbHble IBMKEHHUS B
JKUBOU TIPUPOJE, ONTUYECKHUE SIBICHUSA B JKUBOM IPUPOJE, NEUCTBUE DPAJMALMM HA JKUBbBIC
OpraHU3MBlI.

Xumus: CTpOGHUE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKash CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE TONMIOCa 3€MJIHM, 3aJIe)KM MArHUTHBIX Py, (OTOChEMKA 3€MHOMN
IIOBEPXHOCTH, NPEICKA3aHUE 3eMIICTPSACECHUM.

Texnonocus: IMHAM ~ BJEKTPOIEpenad, TeHepaTop  TMEPEMEHHOTO  TOKa,  3JEKTPOJIBUTaTellb,
WHIYKIMOHHAS T1eYb, pajap, pajdoONpHEMHHUK, TEIEeBU30p, aHTeHHa, TesnedoH, CBY-meds, mpoexmoHHbIH
armapar, BOJIOKOHHAs ONTHKA, COJTHECHYHAA 6aTape$I.

IIVIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA INIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenne yueOHoro mpeamera «@Pu3nka» Ha ypOBHE CpEJHEro oOIIero oOpa3oBaHMs
(6a3oBBIi  ypOBEHb) JODKHO  OOECIIEUUTH  JIOCTHIKEHHE  CIEAYIOIIUX  JMYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMMPECAMCTHBIX 06p330BaT€J'II)HI)IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIC PE3Y/IbTAaThl OCBOCHUS ydeOHOro mpeamMera «Du3uKa» IOJKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH
NO3UIIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OPHCHTAIMid, IO3UTHBHBIX BHYTPECHHHX
yOeKICHUH, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IICHHOCTSIM POCCHICKOro  0OOIIecTBa,
pacuIpeHre XU3HCHHOTO OIbITa M OIbBITAa JCSITEIBHOCTH B IMPOIECCE Pealn3alid OCHOBHBIX
HarpaBJICHUH BOCITUTATEIILHOM ICSITEIbHOCTH, B TOM YHUCIIC B YACTH:

1) rpaskIaHCKOro BOCIUTAHMS:

C(OPMHUPOBAHHOCTh  TPAKIAHCKON TMO3UIMH  OOYYArOIIEerocss Kak aKTHBHOTO H
OTBETCTBEHHOTO YJIeHA POCCUICKOTO 00IIIeCTRa,;

NPUHATHE TPATUIIMOHHBIX OOIIEYETIOBEYSCKHX T'YMAHHUCTHUECKUX W JIEMOKPATHUECKUX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JCSITEIBHOCTh B HWHTEpPECax TPaKIaHCKOTO OOIIECTBa,
y4acCTBOBATh B CAMOYIPABJICHUN B 00pa30BaTeIbHON OpraHu3aIluu;

YMEHUE B3aWMOJICHCTBOBAaTh C COIMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBUH C UX
GYHKIHUAMHA ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHHTAPHOH M BOJIOHTEPCKOH JIEATSILHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS

c(OPMHUPOBAHHOCTh POCCHUCKOM IPaXIaHCKOW UJCHTHYHOCTH, TAaTPUOTU3MA,;

[ICHHOCTHOE OTHOIICHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHIXKCHHSIM POCCHHCKUX
yu€HBIX B 00J1aCTH (PU3UKU M TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

c(OPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, STHYECKOTO TIOBEICHHUS

CIOCOOHOCTh OIICHWBATh CHUTYAI[MIO W MPHUHUMATh OCO3HAHHBIC PEHICHHS, OPUECHTHPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHCJIE B ICATEILHOCTH YUEHOTO;

0CO3HAHKE JIMYHOTO BKJIa/a B MOCTPOECHUE YCTOMUHUBOTO OYIYIIETO;

4)3¢TeTHYECKOr0 BOCIIUTAHUS:

9CTETUYECKOE OTHOIICHHE K MHPY, BKIOYAs 3CTETHKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢du3nveckoil Hayke;

5) Tpy10BOIr0 BOCIIMTAHMS:



MHTEpPEC K pa3luuHbIM chepaM NpopecCHOHAIBHON JESITENbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (HU3MKOW W TEXHHKOW, YMEHHME COBEpIIAaTh OCO3HAHHBIA BbIOOp Oymymeit
npodeccun 1 peann3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHHUIO U caMO00pa3oBaHUIO B 00JacTu (PU3MKH Ha
NPOTSHKEHUH BCEH KH3HU;

6) 3K0JIOrN4eCKOro BOCTUTAHUS:

Cc(OPMUPOBAHHOCTh SKOJIOTHYECKON KYJIbTYpBl, OCO3HaHHME TJ00AJIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUIAHUPOBAaHUE M OCYILIECTBIICHHE ICHCTBHH B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHMS
L€ YCTOMYMBOTO Pa3BUTHSI YEIIOBEYECTBA;

pacIIMpeHHe OINbITa JCATCIFHOCTH OSKOJOTMYECKOW HANpaBICHHOCTH HAa OCHOBE
UMEIOIUXCS 3HAHUN TI0 (pru3mKe;

7) HEHHOCTH HAYYHOT'O MIO3HAHMS:

c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHS (PU3NIECKON HAYKH;

OCO3HAHME IIEHHOCTH HAYYHOH NeATeNbHOCTH, TOTOBHOCTh B IpoIlecce U3y4eHUs: (PU3UKU
OCYILIECTBIISATH MPOSKTHYIO U UCCIIEA0BATEIbCKYIO IS TENbHOCTh HHANBUIYaTbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS
Ba3oBble 1ornyeckue neiicTBus:

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh M aKTyaJU3UpoBaTh MpobieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIIpeNIeNATh LU IeATEIIbHOCTH, 33/1aBaTh apaMeTpbl U KPUTEPUU UX JOCTHXKEHMUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3HUYECKHX SIBICHUSX;

pa3pabaTbIBaTh IUIAH PeLICHUs IpoOIeMbl ¢ YUETOM aHaIM3a UMEIOIINUXCA MaTepUaIbHbIX
U HEMaTepUaAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLEHUBAaTh COOTBETCTBHE PE3YJbTATOB ILIEISM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOOPJIMHUPOBAaTh W BBIIOJHATH pabOTy B YCIOBUSIX pEATbHOrO, BHUPTYAIbHOTO H
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBAaTh KPEATHMBHOE MBILUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.
ba3oBble nccienoBarejbckme 1eHCTBUSA:

BJIAJI€Th HAayYHOH TEPMHUHOJIOTHEH, KIIIOYEBBIMH IMOHATUAMU M MeToJaMM (hru3nyecKon
HayKH;

BJIaJI€Th HaBbIKAMM y4eOHO-HCCIIEeI0BATEeIbCKON U MPOEKTHOM JEATENbHOCTH B 00JacTH
¢u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY METO/OB PELIeHUs 3a1a4
(bu3nUecKoro conepkaHusl, IPUMEHEHHIO Pa3JInYHbIX METO/I0B MO3HAHMS,

BJIQ/IETh BUJAAMU JESTEIBHOCTU IO TOJYYEHHIO HOBOTO 3HAHUS, €ro HHTEpPHpETaluH,
npeoOpa3oBaHUI0 W MPUMEHEHHMIO B PA3IUYHBIX Y4YeOHBIX CHTyallUsX, B TOM 4HCIE INpHU
CO3/1aHUU YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH IPUYMHHO-CIIECTBEHHBIE CBS3M W aAKTyaJM3UpOBaTh 3aJady, BBIIBUTATb
TUNoTe3y €€ pelleHHs, HaxOAuUTh AapryMEHThl IS J0Ka3aTelbCTBA CBOMX YTBEPXKICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS,

AQHAIM3UPOBATH MOJYYEHHBIE B XO/€ PEIICHUS 3aJa4l Pe3yJIbTaThl, KpUTHUECKH OLIEHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4K B 00pa30BaTEIbHON JEATENbHOCTH, B TOM
quciIe IPU U3YUYeHUH (PU3HKH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT;



YMETb NEPEHOCUTH 3HaHUS MO (PU3MKE B MPAKTHUUECKYIO 001aCTh KUZHEAEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE UJI€H, MPeJlaraTh OPUTHHANbHBIE MTOAXOAbl U PEIICHHUS,

CTaBUThb HpO6JICMBI U 3ala4u, JOIMYyCKArIHEC AJIbTCPHATUBHBIC PCIICHU.

Pabora ¢ undopmaunmeii:

BJIaACTb HABBIKAMU ITIOJIYUCHUS I/IH(bOpMaI_[I/II/I (bnanecxoro COACpKaHUd N3 UCTOYHHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IMOWMCK, aHAIMW3, CHUCTEeMATHU3alUI0 U
MHTEpIpeTanrio HHPOPMALIUU PAa3TMYHBIX BUOB U (GOPM IMPEICTABICHHS;

OLICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

HCIIOJIB30BaTh CPCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHUHA B
pElIeHNN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alMOHHBIX 3a/ad C COOJIOJICHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MIaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
STUYECKUX HOPM, HOPM MH(POPMALIMOHHOM 6€30MaCHOCTH;

CO3/MaBaTh TEKCTHl (DU3MUECKOTO COJIEPKAaHUS B pa3IUYHBIX QopmaTax ¢ yd4€ToM
Ha3HayeHus: WHGOpPMAlMM M UEJIEeBOM ayAUTOpPUM, BBIOMpas ONTUMaJIbHYIO (GopMy
MMpEaACTaBJICHUA U BU3yaJIU3alluH.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

OCYILIECTBIIATh OOLIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOM AEATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKM KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IMKTBHI;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOK TOYKY 3pPEHMSI C MCIIOJIb30BAHMEM SI3bIKOBBIX
CPEICTB;

MNOHMMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMaH/IHON U UHIUBUIYalbHON pabOThI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX AECUCTBUI C yuy€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 4ieHa KOJUIEKTHUBA,

IIPUHUMATh LEJIM COBMECTHOM JEATENbHOCTH, OPraHU30BbIBaTh M KOOPAMHHUPOBATH
JIEUCTBUSA 1O €€ INOCTUKEHHIO: COCTAaBIIATH IUIAH JEWUCTBUM, PACHPENCISATH POJIU C YYETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOM paboThl;

OLICHUBATh Ka4eCTBO CBOETO BKJIA/Ia M KAXKAOTO YYaCTHHKA KOMAaHIbI B OOIIUI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBBIE NPOEKTHI, OLEHUBATh MJIEW C IMO3UIIMKM HOBHU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh TO3UTHUBHOE CTPAaTErMUECKOE TIOBEJEHUE B pA3IUYHbIX CUTYalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO JAEATEIHHOCTh B 007acTU (PU3UKU H
ACTPOHOMMH, BBISIBIISITH ITPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTENIbHO COCTABJIATh IUIAH PEUICHUS PACUETHBIX M KauyeCTBEHHBIX 3aj]1ay, IUIaH
BBIMIOJTHEHUSI TMpPAKTUYECKOW paboThl € Y4ETOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANIOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacuMpsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEATNOYTCHUN;

JienaTh OCO3HAHHBIA BBIOOpP, apryMEHTHUPOBATh €ro, OpaTh Ha CeOs OTBETCTBEHHOCTH 3a
pelLIcHHUE;

OIICHUBATH MPHUOOPETEHHBIN OIIBIT;

CcrocoOcTBOBaTh  (POPMHUPOBAHUIO U MPOSIBICHHUIO JPYIUIUMU B oOnactu  (HU3MKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:



JIaBaTh OIICHKY HOBBIM CHTYAIMsSIM, BHOCHTh KOPPEKTHUBBI B JCATEILHOCTH, OI[CHHBAThH
COOTBETCTBHUE PE3YJIbTATOB IIEIISIM;

BJIaJICTh HABBIKAMU MMO3HABATEIbHOM pedIeKCHU KaK OCO3HAHHUS COBEPIIACMBIX ICHCTBHIA
N MBICJIMTCIIBHBIX MMPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ;

UCIIOJIb30BATh MPUEMBI PEIICKCHHU JIJIsl OLICHKH CUTYAIlUH, BEIOOpA BEPHOTO PEIICHHUS;

YMCTh OLICHUBATb PUCKH U CBOCBPECMCHHO NPUHUMATL PCHICHUA 110 UX CHUXKCHUILO,

NPUHUMATh MOTHBBI M aPI'YMEHTBI IPYTUX TPU aHATU3E PE3YJIbTATOB IS TEIbHOCTH,

MNPpUHHUMATDH CC6SI, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

NPUHUMATh MOTHBBI M PT'YMEHTBI IPYTUX MPH aHAIU3E PE3y/IbTaTOB JACATCIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKU.

B npotiecce JOCTHXKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS IPOTPaMMBbI 0 (HU3UKE IS
YPOBHSI CpeAHEro OOIIero oO0pa3oBaHUs y OOyYaIONIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJUICKT, MPEIIoIaraloniui copMUpOBAHHOCTb:

CaMOCO3HaHUs, BKIIIOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE SMOLMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABIICHUS PAa3BUTHS COOCTBEHHOM IMOIIMOHAIBHOU chepbl, ObITh YBEPEHHBIM B celOe;

caMoperyJIUpOBaHMs, BKJIFOYAOIIIETO CaMOKOHTPOJIb, yMEHHUE IPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEACHHUE, CIOCOOHOCTh aJalNTHPOBAThCA K IMOIMOHAILHBIM
HN3MCHCHUAM U IPOABJIATH FI/I6KOCTI), 6I)ITI) OTKPLITHIM HOBOMY;

BHYTPEHHEH MOTHBALlMH, BKIIIOYAONICH CTPEMJICHHE K IOCTIDKCHHIO IEIU U YCIEXY,
ONTUMU3M, NHUIIUATHUBHOCTb, YMCHUC HeﬁCTBOBaTB HUCXOOs1 U3 CBOUX BO3MO)KHOCT€I\/JI;

SMIIATHH, BKJIIOYAIOMICH CIIOCOOHOCTh MOHHUMATh SMOIMOHAIBLHOE COCTOSHHUE APYIHX,
YUYUTBIBATH €TI0 IMIPHU OCYHICCTBJICHUN O6HICHI/I$I, CIIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKNBAHUIO,

COIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBHICTPAWBATh OTHOILICHUS C JIPYTUMH
JFOIbMU, 3200THTHCS, IPOSBIISATH HHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

HPEIMETHBIE PE3YJIbTATDBI

K xonny oOyuenust B 10 kJiacce npeMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxarb chOPMHUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpax pojb U MeCTO (U3MKU B (POPMHUPOBAHMHM COBPEMEHHOMN
Hay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IPAKTUYECKON
JESATEIILHOCTH JIIOIEH;

YUUTBHIBaTh TPaHULbl MPUMEHEHHUS H3YYEHHBIX (QU3NYECKUX MOJEJeil: MaTepuaabHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TEJNO, UACAIbHBIM ra3, MOJEIH
CTPOEHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBIM AIEKTPUUECKUM 3apsi]l IPU pELICHUU
bu3nUeckux 3anay;

pacno3HaBaTh (U3NYECKUE SIBICHUS (IIPOLECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOEHHUS BELIECTBA M DJJIEKTPOAUHAMMKHU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE NpPSIMOJIMHEMHOE IBUKEHHE, CBOOOJHOE MaJeHHE Ted,
JBIDKEHUE 110 OKPYXHOCTH, WHEpLUs, B3auMojaeucTBue Tei, auddysus, OpoyHOBCKOE
JBUKEHHUE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHUU
(oxJaKJIeHUHN ), TEIJIOBOE paBHOBECHE, UCIIAPEHNE, KOHJCHCAIM, TUIaBJIeHHe, KpUCTAJUIU3allus,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIIEHUE AABJICHUS Tra3a IIPU €r0 HAarpEBAHUHM B 3aKPBITOM
coCylie, CBA3b MEXAYy IlapaMeTpaMu COCTOSHMS Ta3a B H30IPOLECCaX, DJIEKTPU3ALMS TEll,
B3aUMO/ICHCTBUE 3aPSAI0B;

OIKCHIBATh MEXAHWYECKOE JBWKEHHE, UCHOJb3ysd (U3NUYECKUE BEIMYMHBI: KOOpAWHATA,
IyTh, MEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHJIa, UMITYJIbC Tejaa, KWHETHYeCKas
SHEprus, MOTEHIMAJbHAs JHEpPrHs, MexXaHudeckas padoTa, MeXaHHUYeCKass MOUIHOCTb;, MpHU
ONMCAHWM TPABUIBHO TPAKTOBaTh (PU3MUECKUM CMBICT HCHOJB3YEMBIX BEIUYHMH, HX
0003HAUEHMsI U €JMHULIBI, HAXOJUTH (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyTUMU BEJIUYUHAMU;



ONKCBHIBATh H3YyUEHHBIC TEIJIOBBIE CBONCTBA T€l M TEIUIOBBIE SBICHMS, HCIOIb3Ys
¢u3nueckue BEIWYMHBL: JABJICHUE Ta3a, TeMIleparypa, CpenHss KHUHETHYEeCKas SHEeprus
XA0THYECKOT0 JBM)KEHHUSI MOJIEKYJ, CpEIHEKBaJpaTHUHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprus, padora rasza, KOd(pQUIMEHT MOJE3HOrO NEHCTBUS TEILIOBOTO
JIBUTATEIIsA; IPU OMHUCAHUM NTPABUIIBHO TPAKTOBAaTh (PU3MUECKUI CMBICI MCIIOJIb3YEMbIX BEJIMYMH,
uX OOO3HAYCHHMS W EIMHMIBI, HAXOTUTHb (OPMYJBI, CBSA3BIBAIOIIME JAaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

ONMCHIBATh M3YyYEHHBIE DJIEKTPUUYECKHE CBOMCTBA BEILECTBA U 3JIEKTPUUECKUE SIBICHUS
(mporecchl), UCTONIb3ysl (PU3NYECKUE BETMYMHBL: IEKTPUUECKUI 3apsij, 3JIEKTpUUYECKOe IO0JIE,
HAnpspKEHHOCTh  IIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI MCIIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M EIUHULBL
yKa3bIBaTh (POPMYJIbI, CBSA3BIBAIONINE JAHHYIO (DU3MUECKYIO BETMYUHY C IPYTHMHU BEIIMYMHAMU;

aHAJIM3UPOBaTh (PU3MUECKUE IMPOLECCHl M SIBICHUS, UCHOb3ysd (DU3MUYECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BceMupHoro Ttsarorenus, |, Il u 1l 3akonsl HploToHa, 3aKkOH coxpaHeHUs
MEXaHUYECKOM PHEpPIruH, 3aKOH COXPAHEHUs MMITYJIbCa, IPUHIUI CYNEPIO3ULH CUJI, TIPUHIIHII
paBHOIIPABUSl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUUYECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, Ia30BbI€ 3aKOHBI, CBA3b CPEJHEH KHHETHYECKOW SHEpruM TEIJIOBOIO JBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MEepBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPAaHEHHS
JJIEKTPUUECKOro 3apsia, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIUIBI JCHCTBUS MAIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3auyaTh yCIOBUS UX O€30MaCHOI0 UCIOIb30BaHUS B IOBCEIHEBHOM KU3HU;

BBINOJIHATh 3KCIIEPUMEHTHI 10 MCCIEIOBAHUIO (DU3NYECKUX SIBICHUH W TPOLIECCOB C
UCTIOJIb30BAaHUEM TPSAMBIX M  KOCBEHHBIX HW3MEPEHHUH, TpU 3TOM  (OPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIHEpUMEHTa, CcoOMpaThb YCTaHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYILLECTBIIATh MpPSIMbIE M KOCBEHHbIE H3MEPEHHUs (QU3MUECKUX BEIWYMH, NPU 3TOM
BbIOMpaTh ONTUMAJbHBI CHOCOO H3MEPEHUS U MCIONb30BaTh W3BECTHBIE METObl OLIEHKU
HOrPEIIHOCTEN U3MEPEHMIA;

UCCIIEIOBATh 3aBUCUMOCTH MEXKAY (PU3NIECKUMHU BETMIMHAMHE C UCTIOIB30BAaHUEM MTPSIMBIX
U3MEpEeHUl, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pe3yJbTaThl MOIYy4YE€HHOMH
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BUAE TabmuU M rpaduKoB, AeIaTh BBIBOABI IO
pe3yibTaTaM UCCIIE0BaHuUS;

coOnroaarh mpaBuia O€30MacHOrO TpyAa IMPU NPOBEACHMM MCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTENIbCKOM U IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHNUS;

pemiath pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (U3MUECKOM MOAENbI0, MCIOb3Ys
¢du3nyeckue 3aKOHbl M MIPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4i BbIOMpATh (PU3NUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE [UId €€ pelIeHHUs,
IPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MTOJIyUEHHOT0 3HAaU€HUS (PU3MUECKON BEIUYNHBI;

pelaTh KauyeCTBEHHBIE 3a/layd: BBICTpauBaTh JIOTMUECKH HENPOTUBOPEUMBYIO LETIOUYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBJICHUS,

UCMOJb30BaTh TPU pEIIeHHMH Y4YeOHbIX 3aJad COBpPEMEHHbIe HH()OPMALMOHHBIE
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU M IPEACTaBICHUS y4eOHOU u
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, NOJYYEHHOW W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAJIM3UPOBATh MOJy4aeMyro HH(OpMaIINIo;

NPUBOJNUTH MPUMEPHI BKIIA/Ja POCCUHUCKUX M 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bACHEHUE TPOIECCOB OKPYXKAIOIIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCTOJIb30BaTh TEOPETUYECKHE 3HAHWS 10 (U3MKe B TOBCEIHEBHOW IKM3HM JUIf
oOecrnieueHrs 6€30MacHOCTH MpU 0OpallleHUuH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHMs 3/I0POBbsI U COOIIOZICHNSI HOPM SKOJIOTHYECKOT0 ITOBEICHUS B OKPYXKaIOLIeH cpefe;



paboTaTh B rpymIe ¢ BHIMOIHEHUEM PA3IUYHbBIX COL[MAIBHBIX POJIeH, IUIAaHUPOBATh paboTy
TPYNIbI, palMOHAIBHO paclpeneNniarTh OO0f3aHHOCTH W IUIAHUPOBATh JIEATENBHOCTH B
HECTaHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLIEHUBATh BKJIAJ Ka)XXJOTr0 M3 YYaCTHUKOB I'PYIIIbI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.

K koniy oOyuenus B 11 kjacce npeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh HA MpHUMEpax pojb U MecTO (U3UKH B (POPMHPOBAHHH COBPEMEHHOM
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTUHM COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOMU
NESTEIbHOCTH JIFOJIeH, 1IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUDA;

YYUTHIBATh TPAHUIBI TMPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJICNICH: TOUYCUHBIH
JNEKTPUYECKUN 3apsifi, Jyd CBEeTa, TOYEUYHBIM MCTOYHHUK CBETa, fAJEpHAas MOJENIb aToMa,
HYKJIOHHAs1 MOZIETIb ATOMHOTO sI/Ipa MPU PEeLIeHUN (PU3UIECKUX 3aa4;

pacrno3HaBaTh (pU3MUECKHe sBJICHUS (IPOIECCh) U OOBSCHITH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN U KBAaHTOBOW (DM3MKHU: DJIEKTPUUECKasi MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JCHCTBUS TOKAa, B3aMMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHAas
WHIYKIMS, JCHCTBHE MAarHUTHOTO IOJIi HA IPOBOJHUK C TOKOM MW JBWKYIIUHCS 3apsij,
AJIEKTPOMArHUTHBIE KOJIEOAHUsI M BOJIHBI, MMPSMOJIMHEHHOE pacIpOCTpaHEeHUE CBETa, OTPAKEHHUE,
npejromiieHue, wuHTepdepeHus, Iudpakuus W TOJSApU3alUs CBETa, JJAUCIEPCUS CBETa,
doToanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHUe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M HCKYCCTBEHHAS PaIMOAKTUBHOCTB;

OMKCHIBATh M3yYEHHBIC CBOICTBA BEIIECTBA (DJIEKTPHUUECKHUE, MArHUTHBIC, ONTHUYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AIICKTPOMArHUTHBIC SBJICHUS (IIPOIECCHI),
UCTIIONB3YS (U3MYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsij, CHIa TOKa, SJIEKTPHUECKOe
HaIpsHKEHUE, SJIEKTPUIECKOE COTPOTUBIICHUE, PA3HOCTh TIOTEHIMAJIOB, JIEKTPOABIDKYIIAS CHJIa,
paboTa TOKa, MHAYKLUHS MarHUTHOrO Tojs, cuina Awmmepa, cuia JlopeHna, MHIYKTHBHOCTH
KaTyIIKH, SHEPTHs AJIEKTPUYECKOTO0 M MAarHUTHOTO TOJEW, MEepPHOA W 4YacToTa KoyieOaHui B
K0JIe0aTeIbHOM KOHTYpE, 3apsj U cujia TOKa B MPOIECCe TAPMOHUYECKUX SJIEKTPOMArHUTHBIX
KoyieOaHui, (POKYCHOE pacCTOSIHHE M ONTHYECKas CHJIA JIMH3BI, MPU ONHCAHWUU MPAaBUIBHO
TPaKTOBaTh (PU3MUECKUIM CMBICT MCIOJIB3YEMbIX BEIMYMH, UX O0003HAu€HUs M EAMHHUIBI,
yKa3bIBaTh ()OPMYITBI, CBS3BIBAIOIINE JAHHYIO (DU3HUYECKYIO BEIMYNHY C APYTUMH BETHUNHAMU;

ONHUCBHIBATh M3y4YCHHbIE KBAHTOBBIC SIBICHUS U TPOLECCHI, HCHOJIB3yd (U3NYECKUE
BEJIMYMHBI: CKOPOCTHh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETAa, YHEPrHS U
UMIynbc (OTOHA, MEpPHOJ IMoJlypaclaja, SHEpPrus CBSI3M AaTOMHBIX sJep, HpPU OMUCAHUU
NPaBWIBHO TPAKTOBaTh (U3UYECKUN CMBICT HCIIONB3YEMBIX BEIWYHMH, WX OOO3HAYCHUS W
€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLINE AHHYIO (PU3UYECKYIO BEIMUYMHY C JPYTUMHU
BEJIMYMHAMH, BBIYHCIISIT 3HAYCHNE (PH3UUECKON BEITMYHMHEI;

aHAJTM3UPOBaTh (PU3MUECKUE TMPOLECCHl M SIBICHUS, UCHOb3ysd (PU3MUYECKHE 3aKOHBI U
OpUHIMUNBL:  3akoH OMa, 3aKOHBI TIOCIIEAOBATENFHOTO W TAapaJIeNIbHOTO  COCTUHEHUS
OPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 5SJEKTPOMAarHUTHOM HMHAYKLUH, 3aKOH
NPSMOJIMHEHHOTO PAaCIpPOCTPAHEHUsI CBETAa, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPEJIOMIICHUS
CBETa, ypaBHeHMe OMWHIITeHHa I QoTodddekra, 3aKOH COXpPAHEHUS DSHEPruM, 3aKOH
COXpaHEHHMsI HMIYJbCa, 3aKOH COXPAHEHHUS JJIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHUS
MaccoBOr0 4YMCia, MOCTynarel bopa, 3ak0H paguoakTUBHOTO pacmajaa, MpU TOM pPa3IUYaTh
CIIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHWE W YCIIOBHS (TPaHHUIIBL,
00JacTv) IPUMEHUMOCTH,

OTIpeNeNATh HalpaBJIeHHE BEKTOpa WHAYKIIMM MAarHUTHOTO TOJSI TIPOBOJHHMKA C TOKOM,
cuiiel Amnepa u cuibl Jlopenna;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATh 3KCIIEPUMEHTHl 10 HUCCIENIOBaHMIO (DU3MYECKHX SBJICHUH M MPOIECCOB C
UCTIOIF30BAaHUEM  TPSIMBIX W KOCBEHHBIX HW3MEPEHWH: Tpu 3TOM  (OPMYIHPOBATH



npoOnemMy/3amady W TUIOTE3y y4eOHOro OSKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOJAUTH OMBIT ¥ POPMYITHPOBATH BHIBOIBI;

OCYIIECTBIISITh NPSMbIE M KOCBEHHbIE M3MEpEHUs (U3MUECKUX BEIWYHH, IPH STOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO M3MEPEHUsT M HCIOJb30BATH HM3BECTHBIE METOABI OLEHKH
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3MUYECKUX BEIMYUH C MCIIOJIb30BAHUEM IPSIMBIX U3MEPEHUN:
IpU TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YyIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nueckux BeIMYMH B BUAEC TaOmMI W TpaduKOB, [enaTe BBIBOABI IO pe3yjibTaTam
UCCJIEJIOBAHMS,

coOmoaTh mpaBwiia OE30MacHOTO TpyJda MPH TNPOBEACHHHM HCCIEAOBAaHUN B paMKax
y4eOHOr0 SKCIIEpUMEHTa, Y4eOHO-UCCIIEOBATENICKOM M  TMPOEKTHOW JESTENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pemiate pacuéTHhIE 3aJauyd C SBHO 3aJaHHOM (U3MYECKON MOJENbI0, HUCIHOJIb3Ys
¢u3nveckre 3aKOHBI M MIPUHIUIIBI, HA OCHOBE aHAJM3a YCIOBHS 3a7a4i BHIOMPATh (PU3NYECKYIO
MOJieJIb, BBIACHATH (U3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXoIuWMble s e€ peleHus,
IPOBOJIUTH PACUYETHI U OLIEHUBATH PEATILHOCTH MOJyYCHHOTO 3HaUCHHsI (PU3MUECKON BEIIMYHHBI,

peliaTh KauyeCTBEHHBbIC 3a/layM: BhICTpaMBaTh JIOTHUECKU HEMPOTHBOPEUUBYIO IETIOYKY
pacCyXJIeHHI ¢ OMOpOi HAa U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKHUE SIBJICHUS,

UCIIONIb30BAaTh MpPHU pEIICHWH YYeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAaHUS, MHTEPIIPETAIMH U TPEICTABICHHUS y4eOHOH W
HAYYHO-TIOMYJISIPHOM HH(OpPMAIMK, IOJIYYCHHON H3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJTM3UPOBATH MOJTy4aeMyl0 HHPOPMAIIHUIO;

OOBSACHATH MPUHIIMIIBI ACWCTBUS MAIlIMH, TPUOOPOB U TEXHUUYECKUX YCTPONCTB, pa3inyaTh
YCIIOBHA UX 0€30IM1acCHOTO MCIIOJIb30BAaHMSI B TIOBCETHEBHOM JKU3HU;

MPUBOJIUTH MPUMEPHl BKIIAJa POCCUMCKUX U 3apyOekHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HAayKH, B 00BSCHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOpPETHYECKHE 3HaHUS 10 (U3MKEe B TOBCEIHEBHOW JKU3HU IS
oOecrnieueHus 6€30IacHOCTH MpU 00pallleHUuH ¢ IPUOOpPaMH U TEXHUUYECKUMHU YCTPOUCTBAMHU, AJIs
COXpaHEHHUS 3I0POBbS U COOIIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKPY>KaIoIIel cpee;

paboTatk B rpymIie ¢ BHIIOJIHEHUEM PA3IMYHBIX COUAIBHBIX POJICH, INTAHUPOBATh PadoTy
TPYNNbl, palMOHAIbHO pacHpeneNsTh OOS3aHHOCTH W IUJIAHUPOBATh JESATEIBHOCTH B
HECTAaHJAPTHBIX CUTYalHsiX, aJleKBAaTHO OIEHHWBATH BKJAJ KaXKIIOTO W3 YYAaCTHHUKOB TPYIIBI B
peleHre paccMaTpruBaeMoil MpooIIeMBl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC

Ne HaumMeHoBaHue pa3esioB U TEM MPOrpaMMbl KomnuecTBo yacos DnekrpoHHbIe (LU(PPOBBIE) 00pa30BaATEIBHBIC

n/n Beero|| KonTposbHbie I[IpakTHuecKue pecypesl

paboThI paboThI
|Pa3zle.11 1. PU3UKA U METO/IbI HAYUYHOI'O [IO3HAHMUA |
|l.1 ||d>1/131/11<a U METOJIbl HAYYHOTO MO3HAHHS || 2 || || ||BI/I6JII/IOT€Ka LIOK https://m.edsoo.ru/7f41bf72 |
|I/ITor0 0 pasaeny || 2 || |
IPaznen 2. MEXAHUKA |
|2.1 ”KI/IHeMaTI/IKa || 5 || || ||BI/I6JII/IOT€Ka LIOK https://m.edsoo.ru/7f41bf72 |
|2.2 ||I[HHaMHKa || 7 || || ||BI/I6JII/IOT€Ka LIOK https://m.edsoo.ru/7f41bf72 |
|2.3 ||3aKOHBI COXpPaHEHMsI B MEXaHUKE || 6 || 1 || 1 ”BI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 |
|I/ITor0 II0 pa3feiny || 18 || |
|Pa3z1e.11 3. MOJIEKVYJISAPHASA ®U3UKA U TEPMOJINHAMUKA |
|3.1 ”OCHOBBI MOJICKYJISIPHO-KUHETHICCKON TCOPHH || 9 || || 1 ”BI/I6J‘II/IOT€Ka LIOK https://m.edsoo.ru/7f41bf72 |
|3.2 ”OCHOBH TEPMOJIUHAMUKHU || 10 || 1 || ”BI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 |
3.3 ||ArperatHbie cocTosiHUS BelecTBa. DazoBble 5 bubnunorexa LIOK https://m.edsoo.ru/7f41bf72
MePEeXO0IbI
|I/ITOr0 10 pa3feiny || 24 || |
IPasnien 4. DJTEKTPOJIMHAMMKA |
|4.1 ||3neKTpOCTaTHKa || 10 || || 1 ||BI/I6J'II/IOT€Ka LIOK https://m.edsoo.ru/7f41bf72 |
4.2  ||[TocTosHHBIH AIeKTpUYeCKuit TOK. TOKH B 12 1 bubnunorexa LIOK https://m.edsoo.ru/7f41bf72
Pa3IMYHBIX Cpeax

|I/ITor0 10 pasjeny || 22 || |
PesepBHOE Bpemst 2
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No HanmeHoBaHue pa3eioB U TEM IIPOrPaMMBI | KonuyecTBo yacoB | DnekTpoHHbIE (I(POBBIE) 00pa3oBaTEIbHBIC
n/n Beero|| KoHTposbHbIe I[IpakTuueckue pecypeal
paboThI paboThI
|OBILIEE KOJIMYECTBO YACOB I10 IIPOTPAMME || 68 || 3 | 3 |
11 KJIACC
Ne  [HammeHOBaHHE pa3/iesioB ¥ TEM IIPOIPAMMBI | KomnudecTBo 4acoB | DnexTpoHHbIe (LH(POBBIC) 00pa3oBaTEIbHBIC
n/n Bcero||  KoHTponbHbIE IIpakTHuecKue pecypeel
paboThI paboThI
IPaszienn 1. DJEKTPOJIMHAMMKA |
1.1 ||MarautHOe nojie. DIeKTPOMarHUuTHas 11 1 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
WHTYKIHS
|I/ITor0 0 pasaeny || 11 || |
IPaznea 2. KOJIEBAHHMSI M BOJIHBI |
2.1 ||MexaHHYeCKHE U DIICKTPOMArHUTHBIC 9 1 bubmmoreka LIOK https://m.edsoo.ru/7f41c97c
KosieOaHus
2.2 |[MexaHHUYECKHE U AIIEKTPOMArHUTHbIE 5 1 bubnmorexa LIOK https://m.edsoo.ru/7f41c97c
BOJTHBI
|2.3 ”OHTI/IKa || 10 || || 3 ||BI/I6J'II/IOTeKa OK https://m.edsoo.ru/7f41c97c |
|I/ITOr0 10 pa3feiny || 24 || |

|Pa311e.11 3. OCHOBBI CIEIIUAJIBHON TEOPUH OTHOCUTEJBHOCTH

3.1 ||OcHOBBI ClieIMATBHON TCOPUH 4 1 bubnunoteka [IOK https://m.edsoo.ru/7f41c97¢c
OTHOCHUTEIBHOCTH

|I/ITor0 110 pasjeny || 4 || |

[Pasnen 4. KBAHTOBASI ®U3UKA |

|4.1 ||3neMeHTLI KBaHTOBOU ONTUKU || 6 || || ||EI/I6J'II/IOTCK8. HOK https://m.edsoo.ru/7f41c97c |

|4.2 ||CTp0eHHe aToma || 4 || || ||BI/I6HI/IOTeKa LIOK https://m.edsoo.ru/7f41c97c |

4.3 ||AToMHOE sApO 5 bub6muoreka IIOK https://m.edsoo.ru/7f41c97c
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Ne ||[HammenoBanue pasaciioB U TEM IIpOorpaMMbI |

KomngecTBo yacos

DnektpoHHbIe (IU(PPOBHIE) 00pa3zoBaTEIbHBIC

n/n Beero||  Kourtponbhble I[TpakTHUeCKue pecypebl
paboThI paboThI
|I/ITor0 0 pazaeny || 15 “ |
|Pa3zle.11 5. 9JIEMEHTBI ACTPOHOMUWU U ACTPOPU3UKHU |
|5.1 ||3JI€M6HTI)I aCTPOHOMHH M aCTPOHUZUKU || 7 || 1 || ||BH6J1HOTeKa LIOK https://m.edsoo.ru/7f41c97c |
|I/IT0r0 110 pasjeny || Il || |
IPaznen 6. OBOBIIAIOIIEE IOBTOPEHUE |
|6.1 ||O6o61ua101uee MTOBTOPCHHUE || 4 || || ||BI/I6J'II/IOT€K8. LIOK https://m.edsoo.ru/7f41c97c |
|I/IT0r0 110 pasjeny || 4 || |
|PesepBHoe BpEMs || 3 || || || |
OBHLIEE KOJIMYECTBO YACOB I10 68 4 7
I[MTPOIT'PAMME
MNOYPOYHOE IVIAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KonuuectBo yacos | Jara DneKkTpOoHHBIE ITU(POBBIE
n/m Beero|| Konrponsusre || paktnueckue || 13YIeHHA 00pa3oBaTeNbHbIC PECYPChI
paboThI paboThI
1 ||[@usuxa — Hayka o npupoze. Hayunble MeTo bl TO3HAHUS 1 bubmuorexa [IOK
OKPYXaIOIIEero MUpa https://m.edsoo.ru/ff0c32e2
2  ||Poms u MecTO Gu3MKN B POPMHUPOBAHUH COBPEMEHHOM 1 bubnnoreka [JOK
HAY4YHOH KapTHHBI MUpPa, B IPAKTUYECKOH 1eATETLHOCTH https://m.edsoo.ru/ff0c33e6
NI
3  |[Mexanunueckoe nBuxeHHe. OTHOCHTEIEHOCTD 1 bubnmnorexa LIOK
MEXaHHUYECKOro ABmkeHus. [lepeMerienue, CKOpPOCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE



https://m.edsoo.ru/7f41c97c
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No Tema ypoka KonnuectBo yacos | Hara DneKTpOHHBIC U(PPOBHIC
n/n Beero| Konrponsnsie || [Ipaktuueckue || H3Y1eHNA o0pa3oBaTeNbHbIE PECYPCHI
paboThl paboThI
4  (|PaBHOMEpHOE MPSAMOJIMHEHHOE JTBU)KCHUE 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0c3620
[atumk ckopocTm
5 ||PaBHOyCKOpEHHOE MPSMOIUHEHHOE JTBUKCHHE 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0c372e
[atuvk yckopeHus
6 |[CBoOomHOE mageHue. Y CKOpeHHue CBOOOTHOTO MaJCHHS 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0c39cc
7 ||KpuBonuHeiiHOe nBHKEHUE. /[BUXKEHNE MaTepHalbHOM 1 bubnnorexa [JOK
TOYKH 110 OKPY>KHOCTH. J/labopaTopHasa paboTa «M3yyeHue https://m.edsoo.ru/ffOc3ada
[ABUXKEHUA Tela N0 OKPYXKHOCTU»
8 ||[Ipunuun otHocutenbHOoCcTH ['anunes. HepruansHble 1 bu6nuorexa [IOK
cucteMbl otcueta. [lepBsiit 3akoH HeroToHa https://m.edsoo.ru/ff0c3be8
9 |Macca tena. Cuna. [Tpuanmn cyneprio3uruu cuii. Bropoii 1 bubnuotexa [JOK
3aKk0oH HbI0TOHA /7151 MaTepuanbHON TOYKU https://m.edsoo.ru/ffOc3be8
10 |[Tpernii 3akoH HproTOHA 7151 MaTepHaTbHBIX TOYEK 1 bubnnoreka [JOK
https://m.edsoo.ru/ffOc3be8
11 |[3akon BcemupHoro tsarotenus. Cuna Tspkectu. [lepBas 1 bubnuorexa [IOK
KOCMHUYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 ||Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 bubmuorexa [IOK
https://m.edsoo.ru/ff0c3e18
JTabopaTtopHasa paboTa Ne2 «M3mepeHne KecTKkocTu
NPYXUHbI»
13 ||Cuna tpenus. Koapdunuent tpenus. Cuna conpoTUBICHUS 1 bubmuorexka [JOK
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No Tema ypoka KonnuectBo yacos Hara DneKTpOHHBIC U(PPOBHIC

n/n Beero|| Konrponbasie || Tpaxtaueckue || H3YICHAS o0pa3oBaTeNbHbIE PECYPCHI

paboThl paboThI
NP JABWKCHUH TEJIa B KUAKOCTH WM rase. JlabopatopHas https://m.edsoo.ru/ffOc3f76
pabota Ne3 «M3mepenue kodpuenTa TpeHus
CKOJIbKCHHUS»

14 |[[ToctynaTenbHOE U BpalaTeIbHOE JBUKECHHE a0COTIOTHO 1 bu6mmoreka [JOK
TBEPAOrO Tena. MomeHT cuitbl. [1nedo cuitbl. Y ciioBust https://m.edsoo.ru/ff0c41a6
paBHOBeCHsI TBEPIOro Tena

15 ||MMnynbe MmaTepuaabHOU TOUKH, CUCTEMBI MaTEpUATbHBIX 1 bubnuorexa [JOK
TouyeK. IMIysbC cuiibl. 3aKOH COXpaHEHUS UMITYJIbCA. https://m.edsoo.ru/ff0c43d6
PeakTuBHOE NBHKEHNE

16 |[PaboTa m MOmHOCTB cvibl. KnHETHUYECKAs SHEPTHS 1 bubnuorexa [JOK
MaTepHaabHOW TOUKH. Teopema 00 U3MEHEHU! https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPIUU

17 |[ITorenumanbHas 3Heprus. [loTeHInanbHas 3HEPrust ynpyro 1 bu6nuorexa [IOK
neGOpMHUPOBAHHOM NIPYKUHBL. [T0TeHIMATBHAS SHEPTHS Teaa https://m.edsoo.ru/ff0c461a
BOJIN3M IOBEPXHOCTH 3eMITH

18 ||[ToTeHumanpHbIe U HEMOTEHIIUANBHBIE CUITBL. CBsI3b PabOTHI 1 bu6mmoreka [JOK
HETOTCHIUAIBHBIX CHJI C U3MEHCHHEM MEXaHHUECKOM https://m.edsoo.ru/ff0c478c
SHEPruU CUCTEMBI Tell. 3aKOH COXPaHEHHsI MEXaHUYeCKOH
SHEPTUU

19 |[JTaGoparopHas pabota «MccnenoBanue cBs3u padoThl cuibl cf| 1 1
M3MEHEHHEM MEXaHHUYECKOW YHEPTUH Tella Ha TIpuMepe
pacTsKEHUS. PE3UHOBOTO XKI'yTa

20 |[|[KontpomnbHas pabota no teme «Kunemaruka. JluHamuka. 1 1 bubnuorexa [IOK
3aKOHBI COXPAHECHHUS B MEXaHHUKE» https://m.edsoo.ru/ff0c4b74

21 {|OcHOBHBIE TIOJOKEHUS MOJICKYISIPHO-KMHETHYECKOM Teopur.|| 1 bubmuorexa [IOK

bpoynoBckoe npmwxkenue. uddy3us

https://m.edsoo.ru/ff0c4dc2
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npu Terionepeaaye. AauadaTHbIN mporece

No Tema ypoka KonnuectBo yacos Hara DneKTpOHHBIC U(PPOBHIC
n/n Beero|| Konrponbasie || Tpaxtaueckue || H3YICHAS o0pa3oBaTeNbHbIE PECYPCHI
paboThl paboThI
| | || ||060py,£|,OBaHME «TouKM pocTa»
22 |(|[XapakTep ABM)KEHHS U B3aUMOJICHCTBHS YaCTHUI] BELIECTBA. 1
Mopnenu cTpoeHHUs Ta30B, KUAKOCTEH U TBEPBIX TEI
23 ||Macca monekyit. KommuectBo BemectBa. [loctosiHHas 1
ABoraapo
24 ||TennoBoe paBHOBecue. Temmeparypa u e€ u3MepeHue. 1 JlaTuuk Temmeparypbl
[IIxana remneparyp Llenbcus
25 ||Uneanbubiit ra3 B MKT. OcHoBHOe ypaBHeHue MKT 1 bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde
26 ||AOcomoTHas TeMIepaTypa Kak Mepa cpelHe KuHeTHnIeckou || 1 bubmmoreka [JOK
SHEpPruu ABMKEHHs MOJIEKYJl. Y paBHeHue MeHieneeBa- https://m.edsoo.ru/ff0c511e
Knaneiipona
|27 |3aKOH JanbroHa. ['a30BbIe 3aKOHBI || ||
28 ||JTaboparopHas paboTa «OnbITHas npoBepka 3akoHa [ eii- 1
JIroccaka»
29 |(|[M3omporieccsl B HJIealIbHOM T'a3e U X Tpauueckoe 1 bu6nuorexa [IOK
Hpe/ICTaBICHNE https://m.edsoo.ru/ff0c570e
30 |(|BHYTpeHHSS SHEPTHS TEPMOIUHAMUYECKON CHCTEMBI U 1 bubnnorexa [JOK
cnocoObl e€ n3mMeHeHus. KonndecTBo TemnoTh u padoTa. https://m.edsoo.ru/ff0c5952
BHyTpeHHSIsI SHepTHs 0THOATOMHOTO HIEaTbHOTO Ta3a
Jatuvk Temnepatypbl
31 ||Buas! Temonepeaaun 1 bu6mmorexa [JOK
https://m.edsoo.ru/ff0c5c36
32 |(|YaenpHas TenmnoéMKOCTh BemecTsa. KoanuecTBO TEIIOThI 1 bu6mmorekxa [IOK

https://m.edsoo.ru/ff0c5c36
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No Tema ypoka KonnuectBo yacos | Hara DneKTpOHHBIC U(PPOBHIC
n/n Beero|| Konrponbasie || Tpaxtaueckue || H3YICHAS o0pa3oBaTeNbHbIE PECYPCHI
paboThl paboThI
33 |[[IepBbIii 3aKOH TEPMOIMHAMHKHU U €r0 IPUMEHEHHNE K 1 bubmuoreka [JOK
U30IpoIeccam https://m.edsoo.ru/ff0c5efc
O6opyaosaHue «TOYKM pocTa»
34 ||[HeoOpaTumocTh mporieccoB B mpupoe. Bropoit 3akox 1 bubnuorexa [JOK
TEPMOIUHAMUKHU https://m.edsoo.ru/ff0c6230
35 ||[[Tpunatun peticteus u KITJ[ TerioBoi MammHel 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a
|36 ||L[HI<JI Kapno u ero KIIJ{ || 1 “ || || ||
|37 ||3I<0J10mquKI/Ie MpOOJIEMBI TETIJIOIHEPTETUKU || 1 || || || ||
38 ||O6obmaronmii ypok «MonekyinspHas Gusnka. OCHOBBI bubmmoreka [JOK
TEPMOIMHAMHUKI https://m.edsoo.ru/ff0c6938
39 ||[KouTtpompHas pabota o Teme «MoltekyisipHas (GHU3HKa. 1 1 bubmmoreka [JOK
OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6a50
40 ||[TapoobpazoBanue u KoHAeHcaus. VicnapeHue u KuneHme 1 bu6nuorexa [IOK
https://m.edsoo.ru/ff0c63b6
41 ||AGcomoTHAs M OTHOCHUTENbHAS BIAXXHOCTh BO3yXa. 1 bubnuorexa [IOK
HacpimenHssiii map https://m.edsoo.ru/ff0c64d8
42 ||Teépmoe Temo. Kpucrammudeckue u amophHBIE TeTa. 1 bubnnoreka [JOK
AHU30TPOIUS CBOUCTB KPUCTAIUIOB. JKUIKUE KPUCTAIUIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTEpHaIIbI
43 ||[InaBneHue U KpUcTAIIM3aLUA. Y IeNbHAs TEIIoTa 1 bubnuorexa [IOK
iaBiaeHus. Cyonmumariust https://m.edsoo.ru/ff0c6708
44 |[YpaBHEHHUE TEIJIOBOTO OajmaHca 1 bubmuorexka [JOK



https://m.edsoo.ru/ff0c5efc
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KOIUPOBAIBHOTO anmnapara, CTpyWHOro MpuHTEpa.
DJIeKTpOCTaTUYECKas 3aluTa. 3a3eMIICHUE

AIIEKTPONPUOOPOB

No Tema ypoka KonnuectBo yacos | Hara DneKTpOHHBIC U(PPOBHIC
n/n Beero|| Konrponbasie || Tpaxtaueckue || H3YICHAS o0pa3oBaTeNbHbIE PECYPCHI
paboThl paboThI
| | |nttps://m.edso0.ru/ff0c6820
45 |(|[DnekTpu3anus Tea. DNeKTpUIecKuid 3aps. JIBa Buaa 1 bubmuoreka [JOK
SIIEKTPUUYCCKHX 3aPsII0B https://m.edsoo.ru/ffOc6bcc
46 |[IIpoBOIHUKH, TUIIEKTPUKHU U MOTYIPOBOAHUKH. 3aKOH 1 bu6mmoreka [JOK
COXpaHEHHUsI AJICKTPUIECKOr0 3apsiia https://m.edsoo.ru/ffOc6bcc
47 |[Bzaumopeiictue 3apsanoB. 3akoH Kynona. Toueunbrit 1 bubnuorexka [JOK
SIIEKTPUYCCKUIN 3apsijl https://m.edsoo.ru/ffOc6ced
48 |[Hampspx€HHOCTB AJIEKTPUIeCcKOro moiist. [TpuHIumm 1 bubnuotexa [JOK
CYIEPITO3UIIMH JICKTPUUYCCKHX ToseH. JInHuu https://m.edsoo.ru/ffOc6df2
HaIpPsKEHHOCTU
49 |[PaboTa cui 35eKTpocTaTU4ecKkoro moiist. [loreHiman. 1 bubnuotexa [JOK
PasHocTh moTeHIMAaIOB https://m.edsoo.ru/ffOc6f00
50 |(|[TpoBOTHUKY M JUAIEKTPUKHU B DJIEKTPOCTATHUECKOM TOJIE. 1 bubnnorexa [JOK
JuanexTpudeckas IpOHUIAEMOCTb https://m.edsoo.ru/ff0c7018
51 |[[9nextpoémkocTs. Konnencarop 1 bu6nuorexa [IOK
https://m.edsoo.ru/ff0c7126
52 [|91eKTpOoEMKOCTH MIOCKOT0 KOHAEHCATOPA. DHEPTHs 1 bubmuorexa [IOK
3apsHKEHHOTO KOHIEHCaTopa https://m.edsoo.ru/ff0c72c0
O6opyaosaHue «TOUYKM pocTa»
53 [[JTaboparopHas paboTa "V3mepeHue 31eKTpOEMKOCTH 1 1
KOHJIeHcaTopa"
54 |[[TpuHIMTT ACHCTBUS U TPUMEHEHUE KOHECHCATOPOB, 1
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No Tema ypoka KonnuectBo yacos Hara DneKTpOHHBIC U(PPOBHIC
/1 Beero| Konrponsnsie || [Ipaktuueckue || H3Y1eHNA o0pa3oBaTeNbHbIE PECYPCHI
paboThl paboThI
55 ||9nekTpuyeckuil TOK, yCIOBHSI €0 CYIIECTBOBAHUS. 1 JlaTuuk Toka, amrnepmeTp,

[TocTostnubiil Tok. Cuna Toka. Hanpsbxenue.
Conpotusnenue. 3akoH OMa Juist yyacTKa LENH

HCTOYHHUK TOKa

56 |[[TocnenoBaTenbHOE, TapauIeNbHOE, CMEIIAHHOE coenHenHue || 1 bubmmorexa LIOK
npoBoiHUKOB. JlabopatopHast padota «M3ydeHue https://m.edsoo.ru/ff0c74f0
CMEIIaHHOTO COCMHEHHS PE3UCTOPOBY

JaTynK ToKa, amnepmeTp, UCTOYHUK
TOKa

57 ||PaboTa 1 MOIIHOCTb 3JEKTPUUYECKOTO TOKA. 3aKoH JI>KoyIs- 1 bubmuoreka [JOK
Jlenma https://m.edsoo.ru/ff0c7838

58 |[|3akon Oma asst MOTHOM (3aMKHYTO#) AJIEKTPUUYECKON IIeTIH. 1 bu6nuorexa [IOK
Kopotkoe 3ambikanue. JlaboparopHas padota «/3mepenue https://m.edsoo.ru/ff0c7ae0
3J1C ucTOYHUKA TOKA M €r0 BHYTPEHHETO CONPOTUBIICHUS

LUudposan nabopatopus

59 |[|[9nexTpoHHas NPOBOJUMOCTD TBEPBIX METAIIOB. 1
3aBHCUMOCTh CONPOTHUBIICHHUS METAJUIOB OT TEMIIEPATYPHI.
CBepXITpOBOIMMOCTh

60 ([DnexTpuueckuii TOK B Bakyyme. CBOHCTBA AIEKTPOHHBIX 1
y4YKOB

61 (|[TomynpoBOIHUKH, UX COOCTBEHHAS U PUMECHAs 1 bubmuorexa [IOK
npoBoauMOCTh. CBOICTBA P—N-TIepexoa. https://m.edsoo.ru/ff0c84ae
[TomyrpoBoIHUKOBBIE TPUOOPHI

62 ||[DnexTpuueckuil TOK B pacTBOpax M pacruiaBax 1 bubnuorexa [IOK
9JIEKTPOMTOB. DIECKTPOIUTHUECKAS TUCCOIIHALINS. https://m.edsoo.ru/ff0c82ba
DneKTpoan3

Uundposasa nabopatopus

63 |[|[DnexTpuueckuii TOk B razax. CaMOCTOSTENbHBIN U 1 bubmuorexa [IOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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No Tema ypoka | KonnuectBo yacos | Hara DneKTpOHHBIC U(PPOBHIC
/1 Beero|| Konrponbasie || Tpaxtaueckue || H3YICHAS o0pa3oBaTeNbHbIC PECYPCHI
paboThl paboThI
| ”HecaMOCTo;ITeJILHLIﬁ paspsa. Momnaus. [Tazma || “ || “ ||https://m.edsoo.ru/ff0c84ae
64 |[DnexkTpuueckue MpUOOPHI M YCTPOUCTBA M X MPAKTUUYECKOE 1 bubmuoreka [JOK
npumeHeHue. [IpaBuina TeXHUKH 0€30MacHOCTH https://m.edsoo.ru/ff0c86fc
65 ||OGoOmaromuii ypok «NeKTPOAMHAMUKA 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be
66 |[KonTpompHas pabora 1o Teme «DJIESKTPOCTATHKA. 1 1 bubmmoreka [JOK
[TocTOsTHHBINH MEKTPpUYSCKUI TOK. TOKH B pa3Iu4HbBIX https://m.edsoo.ru/ff0c8a8a
cpemax»
67 |/PesepBHblii ypok. KonTpoibsHas paborta o teme 1 bubnunoreka [JOK
"JJIeKTpouHaAMHKA" https://m.edsoo.ru/ff0c8c56
68 ||Pe3epHbIii ypok. O6oOmarommii ypok mo temam 10 kinacca 1 bubmmoreka [JOK
https://m.edsoo.ru/ffOc8f6c
|OBILIEE KOJIMYECTBO YACOB I10 [IPOIPAMME | 68 | 3 | 3 I
11 KJIACC
Ne Tema ypoxka KonuuectBo yacos | Hata OJeKTpOHHBIC IT(POBEIE
/m Beero|| Kontpomsaere || Mpaxtiaeckue || 13YI€HNA o0pa3oBaTeNbHbIE PECYPCHI
paboTEI paboThI
1 |[[TocTrostHHBIE MATHUTHI U UX B3aUMO/IeHCTBHE. MarHUTHOE IOJIE. 1 bu6mmoreka [JOK
BekTop MarHuTHON MHAYKIKUU. JINHUM MAarHUTHON WHIYKIIHA https://m.edsoo.ru/ff0c9778
2 |IMarHuTHOE T0JIe POBOIHKKA ¢ TOKOM. OmbIT Dpcrea. 1 bubmorexa [IOK
B3aumoeiicTBrE MPOBOIHUKOB C TOKOM https://m.edsoo.ru/ffOc98fe
3 |[JTaboparopuas pabora «M3ydeHrne MarHUTHOTO MOJIST KATYIIKH C 1 bubnuorexa [JOK
TOKOM) https://m.edsoo.ru/ff0c98fe
4 ||/IeficTBME MarHMTHOTO TIOJIS1 HA IPOBOJHUK ¢ TOKOM. Cuita Ammepa. 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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No Tema ypoxka KonuuectBo wacos Jara DNeKTpoHHbIE U(POBEIC
/i Bcero|| Kontponsnsre || Ipaxtiueckue || 13YICHA 00pa3oBaTeNbHbIE PECYPCHI
paboTEI paboThI
JlabopatopHas pabota «/cciaenoBanue ASHCTBHUS MTOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha PaMKy C TOKOM»
[atuunKk Toka, amnepmeTp
5 ||[leiicTBrEe MarHUTHOTO MOJIS HA JABMKYIIYIOCS 3apsDKEHHYIO yacTuiry.| 1 bubmmoreka [IOK
Cua Jlopenna. Pabora cuibt Jloperia https://m.edsoo.ru/ff0c9df4
6 ||DnexTpomarnuTHas uHAYKIHA. [I0TOK BEKTOpa MarHUTHOM 1
uHaykuuu. D/1C uaaykuuu. 3akoH 31eKTPOMArHUTHOM UHIYKIUU
®dapanes
7 |TaboparopHas pabota «VcciaenoBaHue ABICHUS HIEKTPOMAarHuTHOH || 1 1 bubmmoreka [IOK
UHTYKITAH https://m.edsoo.ru/ff0cal50
O6opyaoBaHue «TOUKM pocTa»
8 ||MuaykTHBHOCTE. SIBneHue camouHayKimu. DJIC caMOMHIYKIHH. 1 bu6nuorexa [IOK
DHeprusi MAarHUTHOTO OISl KATYHIKH C TOKOM. DJIEKTPOMArHUTHOE https://m.edsoo.ru/ff0ca600
nose
9  ||TexHuueckue yCTpOHCTBA M X MIPUMEHEHHE: TOCTOSHHBIE MarHuThL, || 1
JIEKTPOMATHHUTHI, JJICKTPOIBUTaTE) b, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI, UHAYKIIUOHHAS T1eYb
10 ||OGo6maromHit ypok «MarauTHOE mosie. DIeKTpoMarHuTHasT 1 bubmoreka [IOK
WHTYKITHS https://m.edsoo.ru/ffOcab82
11 ||[KonTtponbHas pabdota mo Teme «MarauTHOe IoJe. 1 1 bubmuorexa [IOK
DJIeKTPOMArHUTHAS HHIYKIIHS https://m.edsoo.ru/ffOcad58
12 ||CBoGomHBIC MexaHUUecKue Konebanus. [apMoHndeckue koneoanus. || 1 bubnmnorexa LIOK
YpaBHEHHE rapMOHUYECKHX KojicOanwuii. [IpeBpaiiieare sHeprun https://m.edsoo.ru/ffOcaf06
13 ||JTabopatopHast pabota «lccrenoBanue 3aBUCUMOCTH TIEpHOIA 1 1 O6opynosanue «To4Ku pocTay

MaJIbIX KoJieOaHuil rpy3a Ha HUTH OT JJIMHBI HUTU M Macchl Tpy3a»



https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
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No Tema ypoxka KonuuectBo wacos Jara DNeKTpoHHbIE U(POBEIC
n/m Bcero|| Kontponsnsre || Ipaxtiueckue || 13YICHA o0pa3oBaTesbHbIE PECYpPCHI
paboTEI paboThI

14 |[KonebatenbHblit KOHTYp. CBOOOTHBIC AJIEKTPOMArHUTHBIC 1 bubmuorexa [IOK
KoJIeOaHUs B HICAILHOM KOJIeOaTeIbHOM KOHTYPE. AHATOTHS MEXKIY https://m.edsoo.ru/ffOcbh820
MEXaHUYECKUMH U 3JIEKTPOMATHUTHBIMH KOJICOAaHUSIMU

15 ||®opmyna ToMcoHa. 3aKOH COXpaHEHUs SHEPTUH B UICATHHOM 1 bubmmorexa [IOK
K0JIeOATEIIbHOM KOHTYpE https://m.edsoo.ru/ffOch9c4

16 |[[IpencraBieHne 0 3aTyXarOMKMX KOJcOaHUsIX. BBIHYKICHHBIC 1 bubnuorexa [JOK
MexaHu4deckue kojeOanus. Pezonanc. BeinyxkieHHbIC https://m.edsoo.ru/ffOcbb86
IICKTPOMArHUTHBIC KOJICOaHMUS

17 ||[[TepemennbIit TOK. CHHYCOUIATBHBIN IEPEMEHHBIH TOK. MOIHOCTh 1 bubmmorexa [IOK
NEPEMEHHOTO TOKa. AMIUIUTYTHOE M JICHCTBYIOIIECE 3HAUCHUE CUITBI https://m.edsoo.ru/ffOcbd34
TOKA Y HATIPSHKCHHS

Uudposan nabopatopus

18 ||Tpancdopmarop. [Ipon3BojcTBO, Iepeaada u NOTpedICHUE 1
DIIEKTPUIECKON SHEPTHU

19 |[VerpoiicTBO 1 MpakTHYECKOE PUMEHEHHUE SJICKTPUUIECKOTO 3BOHKA, 1 bubmmoreka [JOK
reHeparopa epeMeHHOro ToKa, JMHUH 3JIeKTporepesay https://m.edsoo.ru/ff0cc324

20 ||9Kon0THYeCKUe PUCKU TPH MPOU3BOACTBE FIMEKTPOIHEPTHH. 1
KynbTypa UCTONb30BaHus 3JCKTPOIHEPTHH B TIOBCETHEBHOM KU3HU

21 |[MexaHn4yecKue BOJIHBI, YCIOBHS pacrpoctpaHeHus. [lepuo. 1 bubnmnorexa LIOK
CKopoCTh pacrpoCTpaHeHHs U JUTHHA BOJHBI. [lonepeunbie u https://m.edsoo.ru/ffOcca54
IIPOJIOJIbHBIE BOJHEI

22 |3Byk. CxopocTh 3ByKa. [ poMkocTh 3Byka. BeicoTa ToHa. TemOp 1 bubnmoreka [JOK
3ByKa https://m.edsoo.ru/ffOcccOc

23 ||3nexTpoMarHUTHBIC BOJIHBI, UX CBOMCTBA M CKOpOCTh. [lIkana 1 bubnmnorexa LIOK
9JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0

24 || [TpuHIUITEI PAJAUOCBSI3H U TEICBUICHHs. Pa3BUTHE CPEIICTB CBS3H. 1



https://m.edsoo.ru/ff0cb820
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No Tema ypoxka KonuuectBo wacos | Jara DNeKTpoHHbIE U(POBEIC
/i Beero|| Kontponsaere || lpaktiaeckue || 43YICHAT 00pa3oBaTeNbHbIE PECYPCHI
paboTEI paboThI
| |PaI[I/IOJIOKaI_II/I$I “
25 ||[KontposbHas pabora «KosnebaHus 1 BOTHBI» 1 1 bubmuorexa [IOK
https://m.edsoo.ru/ffOcc6f8
26 |[[IpsMonuHEIHOE pacpoCTPpaHEHHE CBETA B OMHOPOIHOM Cpere. 1 bubnuorexa [JOK
Toveunslit ncTOUHUK cBeTa. JIyd cBera https://m.edsoo.ru/ff0cd350
JaTumk ckopoctun
27 ||Otpaxkenue cBera. 3aKOHBI OTpakeHust cBeTa. [locTpoeHne 1 bubmuoreka [IOK
M300paKCHHH B IJIOCKOM 3epKajie https://m.edsoo.ru/ffOcd4e0
28 ||[Ipenomiierue ceta. [loaHoe BHyTpeHHee oTpaxkeHue. [IpenenpHpiit | 1 bubnunoreka [JOK
YroJI MOJTHOTO BHYTPEHHETO OTPaKECHHSI https://m.edsoo.ru/ff0cd7f6
29 ||JTaboparopHas paboTa «/3mMepeHue mokas3arens MpeoMICHHs 1 1 bu6nuorexa [IOK
CTEKJIa» https://m.edsoo.ru/ffOcd67a
30 |[JTuu3el. [TocTpoeHue nzobpaxkeHuii B tuH3e. opMmysia TOHKOH 1 bubmuorexa [IOK
JUH3bL. Y BEIHMUYEHUE JIMH3bI https://m.edsoo.ru/ffOcddle
31 |[JTaboparopuas pabota «lccinenoBanue CBONCTB H300pakeHuil B 1 1 Ludposoe 060pynoBanue
JTH3aX)
32 || ducnepcust ceera. CrioxHbIi cocTaB Oenoro ceera. Liger. 1 1
JlaGopaTtopHnas pabota «HabmroeHue aucnepcun CBeTay
33 ||Murepdepentus ceeta. Judpakius ceera. JudpakunoHnas 1 bubmuorexa [IOK
perméTka https://m.edsoo.ru/ffOced22
34 ||[lTomepeyHOCTh CBETOBBIX BOJH. [lonsipu3anus cBera 1 bubnnoreka [JOK
https://m.edsoo.ru/ffOcf02e
Ob6opyaosaHue «TOUYKM pocTa»
35 ||OnTryeckue MprOOPHI U YCTPOHCTBA M YCIOBHUS UX O€30MaCHOTO 1



https://m.edsoo.ru/ff0cc6f8
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No Tema ypoxka KonuuectBo wacos | Jara DNeKTpoHHbIE U(POBEIC
/i Beero|| Kontponsaere || lpaktiaeckue || 43YICHAT 00pa3oBaTeNbHbIE PECYPCHI
paboTEI paboThI
| |HpI/IMeHeHI/I$I “
36 ||['paHMIIBI IPUMEHUMOCTH KJIACCUYECKOM MeXaHHUKHU. [locTynarel 1 bubmuorexa [IOK
CICIHUAILHON T€OPHH OTHOCUTEIIEHOCTH https://m.edsoo.ru/ff0cf862
37 ||OTHOCHTEIFHOCTH OTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U 1 bubnuorexa [JOK
COKpAIIICHUE JITTHHBI https://m.edsoo.ru/ffOcfa4?2
38 ||DHeprust 1 UMIYJIbC PEIATHBUCTCKON YacTUIbl. CBsI3b MACChI C 1 bubnunoreka [JOK
JHEPrUel U UMITYJILCOM. DHEPTHs TOKOSI https://m.edsoo.ru/ffOcfc68
39 ||[Kontposbhas pabora «Ontuka. OCHOBBI CIICHHATBHON TEOPUH 1 1 bubnunoreka [JOK
OTHOCHUTEJIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ||doronbl. ®opmyia [Tnanka. DHEprus u UMIYJIbC HOTOHA 1 bubmmorexa [IOK
https://m.edsoo.ru/ffOcfel6
41 ||OtkpoiTHE M UccaenoBanue potodrpdekra. Onbithl A. I'. Croneroa || 1 bubmmorexa [IOK
https://m.edsoo.ru/ffOcffc4
42 ||3akonsbl hoTodddekTa. YpaBHeHue DiiHmITeHHA 11 hoTodddekra. 1 bubnunoreka [JOK
«Kpachas rpanuna» Gporodrpdexra https://m.edsoo.ru/ff0d015e
43 ||TaBnenue ceera. Onbitel I1. H. JlebeneBa. XuMudeckoe AeiCTBHE 1 bubmuorexa [JOK
cBeTa https://m.edsoo.ru/ff0d04a6
44 | TexHUYECKHE YCTPOUCTBA M MTPAKTHYECKOE TIPUMEHEHUE: 1
¢dorosnemeHT, poTogaTumK, coHEeuHas OaTapes, CBETONUO]
45 |[Pemienue 3a1a4 1o TemMe «JIEMEHThI KBAHTOBOW OTITHKI 1 bubmuorexa [IOK
https://m.edsoo.ru/ff0d0302
46 |[Monens aroma Tomcona. OnbiThl Pesepdopaa nmo paccesHuro o- 1 bubmuorexa [IOK
yactuil. [[1aHeTapHas Mojeab aToma https://m.edsoo.ru/ff0d091a
47 |[[Toctynater bopa 1 bubmorexa [IOK

https://m.edsoo.ru/ffOdOafa
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No Tema ypoxka KonuuectBo wacos Jara DNeKTpoHHbIE U(POBEIC
n/m Beero|[ Konrtponsasre || Ipaxthueckue HU3y4YECHUS o0pa3oBaTesbHbIE PECYpPCHI
paboTEI paboThI
48 ||W3nyuenue u norioiieHre GOTOHOB IPH MEPEX0/Ie aTOMA C OJJHOTO 1 bubmuorexa [IOK
YPOBHSI SHEPIHHU Ha Ipyroi. Bupl criekTpoB https://m.edsoo.ru/ff0dOafa
49 |[BonHOBBIC cBOMCTBA yacTHIl. BonHel ae bpoitnsa. KopnyckysisipHo- 1 bubnunoreka [JOK
BOJTHOBOU Jyann3M. CIIOHTaHHOE U BBIHY)KJICHHOE M3JIyYCHUE https://m.edsoo.ru/ff0d0ca8
50 ||OtkpeiTre pagunoaktuBHOCTH. OnbIThl Pe3epdopaa o onpeaesnenuto | 1 bubnunoreka [JOK
COCTaBa PaJItOaKTHBHOTO U3JTyUCHHS https://m.edsoo.ru/ff0d0fd2
51 ||CgoiicTBa anbda-, Oeta-, raMma-u3nyueHus. Briusaue 1
PaAOAKTUBHOCTH HA KUBbIE OPTaHU3MBbI
52 ||OtkpbITHE IPOTOHA U HEHTpoHa. M3oTombl. Anbha-pacma. 1 bubmuorexa [IOK
DNEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydeHnue https://m.edsoo.ru/ff0d1162
53 ||DHeprust CBSA3M HYKIIOHOB B siipe. SlnepHble peakiuu. S aepHsrii 1 bu6nuorexa [IOK
peaxTop. [IpoOaeMbl, MEPCIEKTUBBI, IKOJOTHUECKUE aCTIEKThI https://m.edsoo.ru/ff0d1356
AIEPHOMN YHEPrETUKH
54 [DnemenTapHbie YacTHIbl. OTKPBITHE TO3UTPOHA. METOIbI 1 bubmmoreka [JOK
HaOJI0IEHUS M PETUCTPALMU dJIEMEHTapHbIX YacTHil. Kpyrislii cron https://m.edsoo.ru/ff0d0e38
«DyHnameHTaabHbIe B3auMoIecTBUS. EnnHCTBO (hrznyeckoi
KapTUHBI MUPA» Lndposasa nabopatopua
55 |[Bua 3BE€3maHOTO HeOa. Co3Be3usl, APKHUE 3BE3IbI, TUTAHETHI, HX 1
BUanMoe aBmkeHne. CoaHeuHas cucTeMa
56 ||[Comurie. ConHeunas ak THBHOCTb. VicTrounuk sHeprun CosHIla 1 1
3BE3 ]
57 |[3BE311bI, MX OCHOBHBIE XapaKTEPUCTUKH. 3BE3IBI TTIABHON 1
NOCJIE10BaTENbHOCTH. BHyTpeHHEe cTpoeHue 38€31. COBpeMEHHbIE
MPEJICTaBICHUSI O IPOUCXOXKIEHUH U 3BooK CoJHIIa U 3BE3N
58 |[Mueunsrii [Tyt — Harra [Nanaktuka. [TomoxeHne u JBHKEHHE 1

Connua B Nanaktuke. 'anaktuku. YEpHbIe ABIPHI B APaX FalaKTHK



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

No Tema ypoxka KonuuectBo wacos | Jara DNeKTpoHHbIE U(POBEIC
/i Beero|[ Kontponsasre || Ipaxrruecke || 13Y1CHAA 00pa3oBaTeNbHbIE PECYPCHI
paboTEI paboThI
59 |Bcenennas. Paz6eranue ranaktuk. Teopust Boabmioro B3poiBa. 1
PenukroBoe u3nydeHune. MerarajakTuka
|60 ||HepemeHHHe pOOIeMbI ACTPOHOMHH || 1 || || || ||
|61 ||KOHTp0JILHasI pabota «DIeMEHTHI ACTPOHOMHH U aCTPODUZUKI» || 1 || 1 || || ||
62 ||O6o06marouit ypok. Posb hpu3nku U acCTpOHOMUH B 1
YKOHOMHYECKOMU, TEXHOJIOTMYECKOM, COLHAIBHOM U ATHYECKON
cepax IesTeTbHOCTH YeJI0BEKa
63 ||O6o6maroHii ypok. Posib 1 MecTo (PM3UKU U aCTPOHOMHH B 1
COBPEMEHHOM HAYYHOU KapTUHE MUPA
64 ||O6o6maronmii ypok. Poss ¢pusuyeckoit Teopuu B GOpMUPOBAHUN 1
Ipe/ICTaBICHNH O PU3NYECKOH KapTHHE MHpa
65 |[O6o06maromuit ypok. Mecto Gpusnveckoil KapTHHBI MUpPa B 00IIeM 1
psITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPECTABICHHH O
pupoJie
|66 ||P€3€pBHI)II71 ypoK. MaruutHoe 1ose. DIeKTPOMarHuTHAS WHIYKIIHS || 1 || || || ||
67 ||Pe3epBHblii ypok. OnTrka. OCHOBBI CIIEIHANBHOI TEOPUH 1
OTHOCHUTEJIBHOCTH
68 ||Pesepusiii ypok. KBanToBas pusnka. DieMEHThI aACTPOHOMUU U 1 bubnnoreka [JOK
acTpou3uKH https://m.edsoo.ru/ff0d1784

|OBILEE KOJIMYECTBO YACOB I10 ITPOI PAMME | 68 || 4 I 7 [



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

MAKHUIIEB I'. 4., BYXOBLEB C.B. «®PU3UKA 10»,
MSAKUILIEB I'. 4., BYXOBLEB C.B. «DU3UKA 11»,
PBIMKEBHY A.I1. «CbOPHUK 3AJAY 110 ®U3UKE 10-11 KITACC»,

CTEITAHOBA I'.H. «CbOPHUK 3AJIAY [10 ®U3UKE 9-11 KIIACCHI

METOANYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

I'OPJIOBA JI. « OJIMMITUABI 11O ®U3UKE 9-11 KJI»,

BOJIKOBA B.A. «ITOYPOYHBLIE PASPABOTKMU 110 ®U3UKE JIA 10 KITACCA»
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://resh.ru

https://unforok.ru

https://nsportal.ru
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