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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha YpOBHE CPETHETO OOIIEero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOMN
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil mporpaMMbl BOCIHUTAHHWS U KOHICMIIUU MPEMoJaBaHUs y4eOHOTO
npenmera «®Du3uka» B 0o0Opa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoir  ®Denepanum,
pean3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Copepxanue mporpaMmbl Mo (hU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
HaY4YHOH KapTHHBI Mupa oOyuarommuxcs 10—11 kmaccoB npu o0ydyenun ux (usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIeATeNHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMETHBIM
pe3ynbTaTaM OOyueHHUs, a TaKKE YYUTHIBAET HEOOXOIMMOCTh peanH3alli MEKIIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE [EJIM M3y4eHHs (U3UKM HA YPOBHE CPEIHET0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (DU3UKU: JUYHOCTHBIC, METallpelIMETHbIe, MpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (husmKe BKIIOYAECT:

® [UIaHUpPYEMbIE PE3YNbTAaThl OCBOCHHUS Kypca PU3MKHU Ha 6a30BOM ypOBHE, B TOM YHUCIIE

IpeIMETHBIE PE3YJIbTAThI IO rojIaM O0yUYEHUs;

e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOyueHusl.

®du3nka Kak HayKa 0 HauboJiee 0OIMX 3aKOHAX MPUPOJIbI, BEICTYMAs B KAYECTBE yueOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY 3HaHHM 00 OKpYyKarolleM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SBJICHUHN, U3 y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUIL B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHMsS KOCMOca, MOJYy4YeHHsS HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. MzyueHue pU3MKu BHOCUT OCHOBHOM BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
MPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPYU BHIIOIHEHUHU UMHU Y4EOHBIX UCCIIEI0OBaHUI.

B ocHOBY Kypca ¢pu3nku st ypOBHS cpellHero o01iero oopa3oBaHus MMOJIOKEH PsII UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pa3AesioB (M3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOH, TaK U
COBPEMEHHOM (hU3HKH.

Hoesn cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMHUpOBAHUE TMPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaiys npearnosaraeT UCIoJIb30BaHHE T'YMaHUTapHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDAaBCTBEHHBIMU U IKOJIOTUYECKUMU TpodIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraeT 3HakOMCTBO € IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX IPUIIOKEHUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEpIKaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpo0jIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BUTHUEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHsI Mpo0JIeM palliOHaIBbHOTO PUPOAOIIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUPOBAHHE TMPEACTABICHUI O CTPYKTYpe MOCTPOCHUS
¢buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI OMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucteMHO-JIeTEIbHOCTHBIN MOJIX0 B Kypce (QU3MKH peaTu3yeTcs MpexJie BCero 3a CueT
OpraHHu3aIy YKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuatouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YaCTHHKaMH 00pa30oBaTelbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sTomMm
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
WCCJICIOBAHMSI 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIFOTCS 33/1a4U C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSATh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOTO paszelna
Kypca, Tak U UHTErpUpys 3HAHHS U3 Pa3HbIX pa3/esioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIOTCSL 3aJaHUs Ha OOBSCHEHWE TMPOTEKaHWs (U3NYECKUX SBICHHA M TPOIECCOB B
OKpY’KaIoIIe XKu3HHU, TpeOyronue BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud TPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu DPI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BBI ypOBEHb Kypca (PU3MKH Ha YPOBHE CpPEIHEro
oOuiero o6pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpPEIMETHOro kaOuHeTa (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B kabunere
(GU3UKU T0JKHO OBITh HEOOX0AMMOE J1Tab0paTOpHOE 000PYIOBAHKE /IS BHIIOJIHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECHeYMBaeT IMOCTAHOBKY IEPEUUCIEHHBIX B IMPOrpaMMe IO
¢u3nKe KIFOYEBBIX JEMOHCTPAIlMH JUIsl WCCIIEOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHTaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M oOOecreyrBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GPUMKU B 00ILIeM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHHE HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCS K HAyYHOMY HW3YYEHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMPEJCTABICHUA O HAy4YHOM METOAEe TIO3HaHUuS U (HOpMHUpOBaHHE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



(dbopMUpOBaHKHE HAYYHOTO MUPOBO33PECHUS KAaK Pe3ylibTaTa U3y4eHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHre YMEHUI OOBACHATD SBJICHUS C UCIIOJIb30BAaHUEM (PU3MUECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POJIM (GU3MKU ISl pa3BUTHSI IPYTHUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JlocTkeHUe STHX Leed 00ecreyrBaeTCs PEUICHUEM CIEAYIOIUX 3a7ad B IPOIecce
W3YYCHHUS Kypca (PU3UKU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHHUS:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX, BKIIOYAs MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHEe YMEHUH MPUMEHSATH TEOPEeTHYECKHEe 3HAHUS [Uig OOBACHEHUs
buznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS TNPAKTHUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuecKoi
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (HU3UYECKOH
MOJIEINN, aIEKBATHON YCIIOBHUSM 3a/1a4H;

NOHMMaHue (PU3MUYECKMX OCHOB M TPUHIMIIOB ACUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3MIECKUX
SKCIIEPUMEHTOB,  aHAJIW3a M  HHTEpHpeTanuud  UHPOpPMAIUHU,  ONpPEIeICHUS
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3ysbTara;

CO3/1aHU€e YCJIOBUH /ISl pa3BUTHsI YMEHUI MPOEKTHO-UCCIIEA0BATEIbCKONW, TBOPUECKON
NeSITeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoautcst 136 dacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIeTaeT BHIOOp MPOBEACHUS JTa0OpaTOpHBIX padoT u
OTBITOB C YU4ETOM MHIUBUAYATbHBIX OCOOEHHOCTEN 00YUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KUIACC
Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupozge. Haydynsle MeTonbl NO3HaHUS OKpyKaromero mupa. Pois
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nveckue
3aKOHBI ¥ TeOpUH. | paHUIIbl TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. IIpHHIINUIT COOTBETCTBHUSL.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKON AESITEIbHOCTH JIIOAEH.

Jlemoncmpayuu
AHazoroble ¥ IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCUTENBHOCTh MEXaHWYECKOro aBMkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHCTeMbl KoopauHaT. ClokeHHe NepeMenieHul u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U NEPEMEIICHHUS MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBoboaHoe majienne. Y CKopeHue CBOOOIHOTO TaICHHUS.

KpuBonuneriHoe nBuxeHue. JIBH>keHME MATEpUAIBHOM TOYKM TIO OKPYKHOCTH C
MOCTOSIHHOM 1O MOZYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JMHEWHas cKopocTh. llepuon u
yacTtoTa oopanienus. L{eHTpocTpeMuTenbHOe YCKOPEHHE.

TexHu4yeckue yCTpOMCTBA H MPAKTHUECKOE TPUMEHEHHUE: CIUIOMETp, IBUKEHUE
CHapSJIOB, IIETTHBIC U PEMEHHBIC TTepeIadH.

Llemoncmpayuu

Mopenb cucTeMbl OTCUETA, MILTIOCTPALIAS. KHHEMAaTUYECKUX XapaKTEPUCTUK JABUKECHUSI.

[IpeoOpa3zoBanue IBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRBE.

Habmronenue aBmxeHus Tena, OpOoIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTy npyu ABMIKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBHXKEHHUS C 1I€JIbIO ONPEEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOLIGHHMSI ~ MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIDKEHHUHU C

Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.
N3yuenue ABMKEHUS MIApUKa B BSI3KOU KUIKOCTH.
W3ydeHue ABMKEHUS Teja, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpuniun otHocutenbHOcTH ["anuies. [lepBeiit 3akoH HetoToHa. HEpLManbHbIE CHCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HprooTona st
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproToHa 711 MateprualibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHHUs U cuiia TpeHus nokos. Kospdumument tpenus. Cuina conpoTUBICHUS
IIPU JIBUKEHUM TENA B KUAKOCTU WM rase.

[ToctynarensHOe U BpaliaTelbHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. [lnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE INPUMEHEHHUE: NOJIIMIIHUKY, JBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIbEME U NaJACHUU.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxeHUs: OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanye 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B IPY)KMHE M PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

HMmnynsc MaTepralbHOM TOUKH (T€la), CUCTEMBI MaTEpUANIbHBIX TOUeK. MIMITylbec CHIIBI U
M3MEHEHNE UMIyJbca Tea. 3aKOH COXpaHEeHUs UMITyJbca. PeakTuBHOE ABM>KEHUE.

PaGora cunbl. MOIIHOCTB CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOukd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
DHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEpPrUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
W3MEHEHNEM MEXAHNYECKON SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpOMCTBA M NPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUKEHHE.

[Tepexox mMoTeHIIMATLHON SHEPTUM B KHHETHUECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



W3ydyeHrne aOCOMIOTHO HEYNPYroro yaapa C MOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C W3MEHEHHEM MEXAaHWYECKOW JSHEpPruu Teia Ha
pUMepe PacTsHKEHHsI PE3MHOBOTO JKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUH M UX OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHUS UM B3aUMOJICHCTBUS UYACTHIL
BemecTBa. MoJienu CTPOCHHS Ta30B, JKMAKOCTEH M TBEPABIX Tel M OOBSCHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoiaudecTBo BemiecTsa.
[locTostnHas ABoraspo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKOH TEOPHUH
ueanpHOro rasa. AOCOJIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHUYECKOM SHepruu
TEIJIOBOTO JIBM>KeHHMs vactull rasza. lllkana Ttemneparyp KenbsBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBieHne U30MPOLECCOB: U30TepMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JUCKPETHOE CTPOCHHME BeHIecTBa, (oTorpaduu MOJIEKYI
OPraHUYECKUX COCTUHECHUM.

OnbITh! 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Monens onbita IlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogens, HITIOCTPUPYIOIas IPUPOTY IABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS MI€AJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHnne Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpeHUH 00BbEMa
KOMHATBHI, 1aBJIEHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEX]y ITapaMeTPaMU COCTOSIHUS Pa3peXEHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIS1 3Heprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHss SHEprusi 0lHOAaTOMHOTO
uJeanbHOro rasa. Buasl Teronepenayu: TEIIONPOBOIHOCTb, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEIIOEMKOCTH BellecTBa. Kom4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsitue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. IIpumeHeHue
MEPBOro 3aKOHA TEPMOAMHAMUKHU K H3oMpolieccaM. ['papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatumMocTh npoieccoB B MpUpoe.

TemnoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TETIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
TeIIOBBIX MammmHaxX. KoaddunueHT monesnoro nerctBus TerioBo MamuHbl. [{ukn Kapho u
ero Kod(hPUIMEHT MOJIE3HOTO NEUCTBUS. IKOJOTHUECKHE MPOOJIEMBI TETUIOIHEPTETHKH.

TexHuuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: JBHUTaTelb BHYTPEHHETO
Cropanusi, OBITOBOM XOJOIUIHHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tella MPU COBEPIICHUH pPaOOTHI: BBUIET NPOOKH H3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja npu Terionepeaaye.

OnbIT 110 aIMabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATENsl BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO JABUTATEIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoovt

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BJIAXKHOCTh BO3/yXa. HachlmeHHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AaBJICHUS.

Teépnoe Teno. Kpucramnmueckue u amopdHbIe Tesna. AHU30TPOIHUS CBOWCTB KPUCTAILIOB.

Kunkue xpucramnsl. CoBpeMeHHble Marepuaibl. [lnaBnenune u kpucramiumzauus. YenbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHUYECKHE YCTPOWCTBA W MPAKTHYECKOE NPHUMEHEHHE: THUTPOMETP W IICHXPOMETD,
KaJIOpUMETP, TEXHOJOTHUU  IIOJIYUCHUS COBPEMCHHBIX MaTepUaioB, B TOM  YHCJC
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienne HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanys KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTETHHON BIXKHOCTH BO3/1yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzanuss Ten. OJEeKTpUyYecKud 3apsan. JlBa Bua AJIEKTPUYECKUX 3apsiOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJTYIIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUIECKOTO 3aps/a.

B3aumonerictBue 3apspoB.  3akoH  Kysnona. ToueuHbll  2neKTpuUuecKuid — 3aps.
Onektpuueckoe mnoiae. Hampsxk€éHHOCTh anekTpudeckoro mnons. I[lpuHnun cynepnosuuun
ANEKTPUYECKUX NOJeH. JINHNKM HaNPsy)KEHHOCTHU IIEKTPUYECKOTO MMOJIS.

PabGora cun oanekrpocratmueckoro mois. [lorennuman. Pa3HoCTh  HOTEHIMAJIOB.
IIpOBOIHUKY U AUDIIEKTPUKH B JIEKTPOCTATUYECKOM T10JIe. JIUBIIEeKTpUUeCcKasi IPOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTpOEMKOCTh INIOCKOTO KOHJAEHCAaTopa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHUE: JJIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3€MJICHHE D3JIEKTPONPUOOPOB, KOHAECHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyHHbINA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL ACHCTBUA 3JIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEL.

IIpOBOJHUKY B 3JIEKTPOCTATUYECKOM I10JIE.

DJIeKTpOoCTaTUYECKas 3allHuTa.

JMBNeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIaJHM ILJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO0 TOKa. MICTOYHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 11 y4acTka Lenu.

DIIeKTpUUIECKOe COIIPOTHUBJICHHUE. VY nenbHOE CONPOTHUBJICHUE BEILIECTBA.
[TocnenoBarenpbHOE, MAPAIIIETBHOE, CMEIIAHHOE COCIMHEHNE MPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIa U BHYTPEHHEE CONTPOTUBIICHHE UCTOUYHMKA TOKA. 3akOoH Oma 11t
MOJIHOM (3aMKHYTOM) 3yieKTprueckoit nenu. KopoTkoe 3aMbIkanue.

DNIeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTh COMIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIeKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBomHuku. CoOCTBEHHass W TpPUMECHAs MPOBOJUMOCTH IOJIYIPOBOTHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBBIE TPHUOOPHI.

DJEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. IDJIEKTPOJIUTHYECKAs
JUccoIanus. DIEKTPOIIN3.

DOneKkTpruueckuil ToK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpoOMCTBA M MPAKTHUECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJEKTpOHArpeBaTelIbHbIE MPUOOPHI, SIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIH IHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUSL.

3aBUCUMOCTh COMPOTUBIICHUS ITWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, TIJIOMIATH
MIOINIEPEYHOT0 CEUYCHHS U MaTepraia.

CmenaHHOe COeIMHEHUE TPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3IAeKTpoABMXKYIIEH cuiibl. KopoTkoe 3amblkaHHE TadbBaHHMYECKOTO
AJIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb COMTPOTUBIICHHS] METAJIJIOB OT TEMITEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

NckpoBoit pa3psaa U IPOBOJAUMOCTb BO3/1yXa.

OIIHOCTOPOHHSS MPOBOJIMMOCTD IHUO/IA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3ydeHune CMEIaHHOTrO COEAMHEHHS PE3UCTOPOB.

WN3mepenne  3IEKTPOABMKYIIEH CHIIBI  HCTOYHHMKA TOKa W €r0  BHYTPEHHETO
CONPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCymIeCTBISICTCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHS:
sBIICHUE, Hay4YHBIA (akT, rumore3a, Qu3MUecKas BEIMYUHA, 3aKOH, TEOpHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CUHYC, KOCUHYC, TAaHTEHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPhl M MX MPOEKIUU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, tuddysus, ocMoc, TeII000MEH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), SJICKTPUUCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBble CBOWMCTBA TBEPHABIX TeJ, JKUAKOCTEH W Ta3oB, 3JEKTPUYECKUE
CBOWCTBA METAJJIOB, JICKTPOIUTHIECKAS TUCCOLUAIINS, TaTbBAHHUKA.

leoepaghus: BaxXHOCTH BO3lyXa, BETPHI, OapoOMeTp, TEPMOMET.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BAHUEM MEXAHU3MOB, YUET TPEHHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyrue), IBUTaTellb BHYTPEHHETO CropaHWs, ImapoBas TypOuHa, OBITOBOM
XOJIOJMIIFHHUK, KOHAUITUOHED, TEXHOJIOTUH TTOIYUYEHHs] COBPEMEHHBIX MaTEepPHUaioB, B TOM YHCIIE
HaHOMAaTepHaJoB, W  HAHOTEXHOJIOTWH,  OJEKTpOoCcTaTHYecKass  3alluTa,  3a3eMJICHUe
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpUHTEp, 3JEKTpOHArpeBareibHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TATHBAHUKA.

11 KJIIACC
Pasnen 4. diekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpomMacHUMHAA UHOYKUUA

[TocrosiHHbIE MarHuThl. B3anMMOAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHoe TOJe€.
Bekrop marauTHONM MHAYKIMH. [[pyHIMI Cynieprno3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHayKuuu. KapTuHa AMHUI MarHUTHOW MHIYKIUU TOJISI IOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1osie IpPOBOJHMKA ¢ TOKOM. KapThHa NMHMI WHAYKIIMM MarHUTHOTO IOJS
JUIMHHOTO TPSIMOTO IPOBOJHHKA M 3aMKHYTOTO KOJBLEBOIO IPOBOJHMKA, KATYIIKA C TOKOM.
OnbiT OpcTena. BzauMoaericTBue MPOBOJHUKOB C TOKOM.

Cuiia Amnepa, €€ MOJlyJlb M HallpaBJICHHE.

Cuna JlopeHua, e€ MOAynb W HampaBieHHe. JIBU)KeHUE 3apsHKEHHOM YacTULBl B
OJIHOPOJTHOM MarHuTHOM moJjie. Pab6orta cumsr JlopeHiia.

SIBneHne HnekTpOMarHWTHOM WHAYKIMH. [IOTOK BeKTOpa MarHUTHOW WHIYKLUU.
DIEKTPOABUKYILAsA CUJIA MHIYKIMU. 3aKOH 3JIEKTpOMarHuTHoW uHaykuuu dapanes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABUKYINAS CHUJIA HMHIAYKIUHA B TMPOBOJAHHUKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuio Jlenna.

NHayKTUBHOCTD. SIBIEHHE CAMOUMHIYKLIIUH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.



DJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpPOWCTBA M IPAKTUYECKOE MPUMEHEHHE: TMOCTOSIHHBIE MAarHuThI,
ANEKTPOMATHUTHI, 3JIEKTPOJABHUIATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, UHAYKIHOHHAS 1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHIYKIIMYA MarHUTHOTO TIOJIA.

B3aumozeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBrieHne ANEKTPOMArHUTHON MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUIIbI UHAYKIIMM OT CKOPOCTH U3MEHEHHS MarHUTHOTO
MOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomoi

N3yueHne MarHuTHOTO MOJIs1 KaTYLIKH C TOKOM.

UccnenoBanue neicTBus MOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

Uccnenoanue sBIEHUS 3JIEKTPOMATHUTHON MHIYKIIMH.

Pa3pgean 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbvle KONeOAHUS

KonebarenbHas cucrema. CBoOOJHBIE MexaHMueckue KojeOaHusa. ['apmoHuMueckue
konebanus. Ilepwon, dacrora, ammautyga u (aza konebanuil. I[IpyXMHHBII MasTHUK.
MatemaTuueckuii MasTHUK. YpaBHEHHE TapMOHUYeCKuX KojebOanuil. [IpeBpaieHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
KOJeOaTeIbHOM KOHType. AHaJOrus MEXIy MEXaHWUYEeCKMMH ¢ JJIEKTPOMAarHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsX. BeIHyX/IeHHbIE MeXaHUYeCKue KojeOaHusl.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUsI.

[lepemennsblii Tok. CUHYCOMJANBHBIM MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHHUE CUJTbI TOKA U HATIPSKEHU L.

Tpanchopmarop. IlpomsBoacTBo, mepemada W MOTPEOIECHUE AIEKTPUUYESCKOM SHEPTHH.
DKOJIOTHYECKHUE PHUCKH TIPH TPOM3BOACTBE JJIEKTpodHEepruu. KynbTypa HCIOIB30BaHUS
AIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: DSJIEKTPUUYECKUU 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKa, TUHUHU AJIEKTpoIepeaad.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KosieOaTeNbHOM CUCTEMBI (TIPYKHHHBIN U MaTeMaTHYECKUN
MasITHHK).

HabGnronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGmronenue pe3onanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.



OcmumnorpaMmbsl — (3aBUCMMOCTH  CHJIBI  TOKa W HAOpsOKEHUST OT  BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

Monenb TUHUY 3IIEKTPOIIepeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAJIBIX KOJIEOaHUH Tpy3a HA HUTH OT JJTUHBI HUTU U
Macchl Tpy3a.

HccnenoBanue TMepeMeHHOr0 TOKa B IENM W3 IOCIEIOBATENIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTylIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbIE 60JIHbL

MexaHuuyeckue BOJHBI, ycaoBHs pactipocTpanenus. [lepuon. CkopocTh pacnpocTpaHeHus
u januHa BonHbL. [lomepeunble W mpononbHble BOJHBL. WHTepdepeHuus u mudpaxmus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBI. YCJIOBHS W3Iy4EHHUS SJEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomaruutHoil BoiHe. CBOMCTBAa 31EKTPOMArHUTHBIX
BOJIH: OTpaXCHHE, IMpeJoOMJIeHHe, moysipu3anus, audpakmus, uaTepdepenuns. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[lkana »IeKTPOMArHUTHBIX BOJIH. [IprMeHeHHe 3IeKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHUs. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKaroIIel Cpeibl.

TexHnueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BIKAJIBHBIE MHCTPYMEHTHI,
yJIbTpPa3ByKOBasi AMATHOCTHKA B TEXHUKE U MEAMIMHE, Pajgap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Jlemoncmpayuu

OO0pa3oBaHue U paclpoOCTPaHEHHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmonenne otpaxkeHus U IpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiii MEXaHMUECKHUX BOJIH.

3BYKOBOH pE30HAHC.

Habmionenue cBsA3M TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYJOM M YacTOTOH
Kosie0aHui.

UccnenoBanue CBOMCTB  AJEKTPOMArHUTHBIX  BOJIH:  OTpaX€HUE, MPEJIOMIICHHE,
noJsipu3aus, Tudpakuus, “HTepdepeHus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonrHeliHOe pacpoCTpaHEeHUE CBETa B OTHOPOIHOMN cperie.
JIyud cBeta. ToUeUHBIN UICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUIl B IMIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TMpEJIOMIICHHS CBeTa. AOCONIOTHBIM TMOKa3aTelb
npenomiieHud. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBI yroa MOJTHOTO BHYTPEHHETO
OTpaKEHHUS.

Hucniepcust ceera. CloxxHbIH cocTaB 6enoro cera. L[Ber.



ColOuparonue W paccewBaromme JUH3bL. ToHkas mauH3a. DOKycHOE paccTosHUE U
ONTHYECKasl CHJIa TOHKOM JMUH3BL. [locTpoeHune n3o0pakeHuil B COOMPAIOIINX U PacCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH FT€OMETPHUUECKON ONTHUKH.

BonnoBas ontuka. Wutepdepenius cBera. KorepeHTHble HMCTOYHHKHU. Y CIOBUA
HAOJIO/ICHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus cBera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOSKIIMOHHBIA ~ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAs ONTHKA, AU(paKIHOHHAS
peméTka, moJIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHHWE U MperoMieHue cBera. OnTuueckue
IpUOOPHI.

[TonHOE BHYTpeHHee oTpakeHue. Mojenb CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ HOMOIIBIO PU3MBI.

[TonydyeHue criekTpa ¢ HTOMOILIbIO AU(PAKIIMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAJIBHON TEOPUHM OTHOCUTEJIBLHOCTH
['paHubl MPUMEHUMOCTH KJIACCHYECKONM MeXaHUKH. [locTynarsl cnenuanibHOM TEOpHH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BaKyyme, NPUHLHII
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.
OHeprusi ¥ UMITYJIbC PEISATUBUCTCKOM YaCTHLIBI.
CBs13b Macchl ¢ PHEPTUEN U UMITYIBCOM PEISTUBUCTCKON YaCTULIBI. DHEPTHs OKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®oronsl. ®opmymna [lnanka cBsi3u sHepruu (HOTOHA C €r0 YACTOTOW. DHEPTUs U UMITYIIbC
¢doroHa.
OtkpeiTne u wucciaenaoBanue (ororddexra. Omnbiter A. I. CromeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa 115 hoTodpdekra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHUYECKOE IEVCTBUE CBETA.



TexHu4YecKkne yCTPOWCTBA M MpPAKTHYECKOE MpUMEHeHHe: (POTOod3aeMeHT, (POTOAATYUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHeETo Gotodddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -vactuil. [lmanerapHas
mogens atoMa. Iloctynarel bopa. U3nyuenue u nornomenue GOTOHOB NpU MEPEXOe aToma ¢
OJIHOTO YpOBHSl SHepruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPruuM aroma
BOZIOpPOJA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaan3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuEHUE.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.

Jlemoncmpayuu

Mouens omnbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

Habmroienue nuHedvaTbIX CleKTPOB U3IIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Hablmronenue nuHeyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHHA  sijpa. OtkpsiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuoakKTUBHOIO U3JIy4EHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. HykimonHas mognens sapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniaz. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacmaj. ['amma-uznydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.

OHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIEp.

SAnepusiii peaktop. TepmosiaepHbiii cunte3. [IpoOnemMbl U TEpCHNEKTUBBI  SAEPHOMN
SHEPTreTUKU. DKOJOTUYECKHUE ACIIEKTHI AI€PHON SHEPrETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeToab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHaaMeHTalbHbIe B3auMoIeicTBUS. EquHCTBO (hr3nueckoi KapTUHBI MUpA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUYECKOE MPUMEHEHHUE: J03UMeTp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CY€TurK MOHU3UPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanue TpeKoB 4acTHI (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpuknagHOoe W MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHH.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, KX BUAMUMOE ABHKCHUE.

Conneynas cucrtema.

Counnie. ConHeuHas akTUBHOCTh. Mcrounuk sHeprun CosHIA W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKHU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
[JIaBHOM TOCJEN0BAaTENIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE NPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemwxenue Connua B ['anaktuke. Turbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHBIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa3z6eranue ramaktuk. Teopus
Bonbuioro B3peiBa. PennkroBoe nznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménapie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPECIICHUSI TTOJI0KEHUS HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
ATUYECKON cdepax [esTeTbHOCTH YeIOBEKa, pOJib W MECTO (U3MKH U aCTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (U3UYECKON Teopud B (GOPMHUPOBAHUU
MpeJICTaBICHUI 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001IEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEICTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBS3H

Uzyuenune kypca ¢usuku 06azoBoro ypoBHs B 11 Kiacce ocCymiecTBISETCS € Y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTHH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Meoicnpeomemnvle nonsimusl, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHMUS:
SBIIEHUE, Hay4YHBIH (hakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIENIb, U3MEPEHUE.

Mamemamuxa: penieHUE CUCTEMbl ypaBHEHHH, TPUTOHOMETpHUUECKHE (YHKIIUHU: CHHYC,
KOCHUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIAECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIUH,
MpPU3HAKU TT0JI00US TPEYTOIBHUKOB, ONPEIEICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonoeus: »nekTpuueckue SBICHUS B JKUBOM TPHUPOJE, KoyieOaTeIbHBIC IBMIKECHUS B
KUBOW TPUPOJE, ONTHUYECKHUE SIBJICHUS B KWUBOW MPHUPOJE, ACHCTBUE paguallii HAa KUBbBIC
OPraHU3MBl.

Xumua: CTpOEHHE aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX TeEN,
MEXaHU3MbI 00pa30BaHUs KPUCTATUIMUECKOU PEMIETKH, CIEKTPaIbHbIN aHAIN3.

l'eocpaghus: mMarHuTHBIE TONIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOI
MMOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHUI.



Texnonozus: TAHAN DJIEKTpOIEpesad, T€HEpaTop MEPEMEHHOIO TOKA, 3JIEKTPOABUIATENb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TeJIeBH30p, aHTeHHa, TenedoH, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTapest.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenne yueOHOro npeamera «dusmka» Ha ypoBHE CpeqHero o0Iero oopa3oBaHUS
(0a30BbIf  ypoBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MeETaIpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA y4ueOHOro mpeamera «Du3nka» AOHKHBI OTPaXkaThb
TOTOBHOCTb M CHOCOOHOCTH OOy4aroluXxcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
NO3WIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMi, MO3UTHBHBIX BHYTPEHHHX
yOeXKIEHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIECTBa,
pacuIupeHre XKU3HEHHOTO OIbITa U OMbITA JAEATEILHOCTH B IMPOIIECCE Peau3allid OCHOBHBIX
HaIpPaBICHUN BOCIUTATEIBHOMN I€ATEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHMS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM TMO3MIMK  OOYYaAIOMIETrocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUKCKOTO OOIIECTBA;

NOPUHATHE TPAAULMOHHBIX OOIIEUENIOBEUYECKUX T'YMAHUCTUUYECKUX U J€MOKPATUYECKUX
IIEHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIFHOCTh B HMHTEpECaxX T'Pa)KIaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa3oBaTeIbHON OpraHu3aluu;

yYMEHHUE B3aUMOJICHCTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHUTaPHOU U BOJIOHTEPCKOH NI TETHHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

c(OpPMHPOBAHHOCTb POCCUHCKOM IpaX/1TaHCKON UAEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKECHUSM POCCHUHCKUX
YU€HBIX B 007aCTH (PU3UKHU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIOCOOHOCTH OIICHWBATh CHTYAIMI0 M MPHHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIIE B IEITEITLHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKIIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
buznueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K pa3IUUHbIM cdepaM NpodecCHOHANbHON JesITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3UKOW W TEXHHKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oynmymieit
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CITIOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKHM Ha
MPOTSKEHUU BCEU KU3HU;



6) IKOIOrHYeCKOr0 BOCTIUTAHMSA:

c(OPMHPOBAHHOCTh HKOJIOTHYECKOW KYJIbTYphl, OCO3HaHHME TJ00AJBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUIAHUPOBAaHHE W OCYIIECTBICHHE JCHCTBUI B OKpYXKaIOIIEH Cpeae Ha OCHOBE 3HAHUS
1eIel yCTOHYMBOTO pa3BUTHSI YEJIOBCUECTBA;

pacuiMpeHre OmbITa JEeATENbHOCTH JKOJOIMYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUMN 10 (pHu3mMKe;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HAHME IICHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOILECCe M3YUEHUS (PU3UKU
OCYILIECTBIISATH MPOSKTHYIO U HCCIIEA0BATENBCKYIO JCATEIILHOCTh HHINBHIYAIEHO U B TPYIIIIE.

METANPEIAMETHBIE PE3YJIBbTATHI
ITo3naBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS
ba3oBble 1ornyeckue geiicTBus:

CaMOCTOATENIbHO (OPMYJIMPOBATh M AaKTyaJIM3UPOBaTh IpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPEAEIATh UENU JeSATEIbHOCTH, 331aBaTh apaMeTpbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3HUYECKHX SIBICHUSX;

pa3pabaTbIBaTh IJIaH PELICHUs MPOOJIeMBbl ¢ YUETOM aHAIM3a UMEIOIUXCS MaTepUaJIbHBIX
Y HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB ILEINISAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBaTh U BBIIOJHATE pPabOTy B YCJIOBUSAX pPEaJbHOrO, BHUPTYaJbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PEILIEHUH )KU3HEHHBIX TPOOJIEM.

ba3oBble nccienoBarebckme 1eiCTBUSA:

BJIaJI€Th HAyYHOH TEPMMHOJIOTHEH, KIIOUEBBIMU MOHATHSIMHU M MeToJaMM (U3NYECKOM
HaYKU;

BJIa/IETh HaBbIKAMU Y4€OHO-UCCIIEOBATEIbCKON M MPOEKTHOM AESITEIbHOCTH B 00NacTu
¢u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MIOUCKY METO/IOB pELIeHMs 3aa4
(bu3uUecKOro conepkaHusl, IPUMEHEHHUIO Pa3JINYHbIX METOI0B MTO3HAHMS,

BIA/IETh BHUJAMHU JIEATEIBHOCTH IO TMOJIYYEHHIO HOBOTO 3HAHHUSA, €0 HMHTEpIpeTalui,
npeoOpa3oBaHNI0 M NPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsiX, B TOM YHCIE MpH
CO31aHUU YUEOHBIX MPOEKTOB B 00JIaCTH PU3UKH;

BBISABJISITH NPUYMHHO-CIICJCTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3a7ady, BbIABUIATh
TUIOTE3y €€ pelIeHMs, HaxOOuUThb AapryMEHThl MJs J0Ka3aTelbCTBA CBOMX YTBEPKACHUH,
3aJjaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJy4YEHHbIE B XOJ€ pEUIeHHs 3aJaud pe3yjiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNUE B HOBBIX YCIIOBUSX;

CTaBUTh U (hOpMYyIHpPOBaTH COOCTBEHHBIEC 33Jjaud B 0Opa30BATENbHOH /IEATENBHOCTH, B
TOM 4HCJI€ IPU U3Y4EHUH (PUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLI€HUBATh IPUOOPETEHHBIHN OIBIT;

YMETb MIEPEHOCUTH 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 0071aCTh )KU3HEACITEILHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;



BBIJIBUT'aTh HOBBIE UJEH, IPEIaraTb OpUrHHAIbHbIE TOJXOAbI U PELICHHUS;

CTaBHUThH NPOOJIEMBI U 33]]a4H, JOMYCKAIOIIUE aJIbTEPHATUBHBIEC PELICHHUS.

Pabora ¢ unopmanmeii:

BJIAJIeTh HaBbIKAMU MOJy4YeHUs MHDOpManUK (GU3NYECKOTO COJAECpPKAHUSA U3 UCTOUHUKOB
pasHbIX THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBJIATH IOMCK, aHajiu3, CHCTEMAaTHU3aLUI0 U
MHTEpIpEeTario HHPOPMALIUU Pa3TMYHBIX BUOB U (OPM IPE/ICTaBICHHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIOJIb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHH B
pPELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX M OpPraHM3aLMOHHBIX 3aJad C COONIIOJIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 0€301acHOCTH;

CO3/1aBaThb TEKCThl (DU3MYECKOTO COJAEpKaHUs B pPAa3IMYHBIX Qopmarax ¢ Yy4ETOM
Ha3HaueHUs MHPOpPMALMU U LEJIEBOM ayauTOpuH, BBIOMpas ONTUMAIBHYIO (GOpMY
IIPEJICTaBJICHUS U BU3YyaIU3aL1H.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

OCYILECTBIIATh OOIIEHHE HA YpOKaX (PU3MKU U BO BHE-YPOUHON JEATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(PIMKTHBIX CUTYAIIMH U CMSTYaTh KOH(DIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3pPEHHs C HCIOJIb30BAHMEM SI3BIKOBBIX
CPEICTB;

IOHUMATh U UCII0JIb30BaTh IPEUMYIIECTBA KOMaHIHOW Y UHIUBH1yaIbHON paboThI;

BbIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX IEHCTBHI C y4y€TOM OOILIMX HMHTEPECOB U
BO3MOKHOCTEHN KaKJ0r0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPTraHU30BBIBaTH M KOOPIWHUPOBATH
JEUCTBUS MO €€ IOCTHXKCHUIO: COCTABJIATH IIIAH JEHCTBHUM, PACIPENENATh POJIH C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOThI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa U KaXJOr0 YJaCTHHKA KOMaH/bl B OOLIUIN pe3ysbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C MO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIIAATh ITO3UTHBHOE CTPATETHMYECKOE IIOBEACHUE B PA3JIUYHBIX CHUTYalHsX,
MPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATENIbHYIO NESATENILHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33/1auH;
CaMOCTOSITENIbHO COCTABJIATH IJIAH PEIICHUs pacu€THBIX M KAa4eCTBEHHBIX 3ajady, IUIaH
BBIMIOJTHEHUS] TMpaKkTU4Yecko paboThl € Y4ETOM HUMEIOUIMXCA PECYpcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHI;
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTECHUN;
JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;
OLIGHUBATh MPHUOOPETEHHBIN OIIBIT;



crmoco0cTBOBaTh (OPMHUPOBAHMIO U TPOSBICHUIO JSPYIUIMH B 00JacTH (PUBHKH,

MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYpPHBIN YPOBEHD.
CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJVIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUS COBEPIAEMbIX JCUCTBUN
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJIbTATOB U OCHOBAHUI;

MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYyalluu, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIbTaTOB JEATEIbHOCTH;

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX [PU aHAIU3€ PE3YJIbTATOB JEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B npouecce nqoctuxkeHus IMYHOCTHBIX PE3YyIbTaTOB OCBOEHHUS IIPOrpaMMBbl IO HU3UKeE AJis
YPOBHSI CpEAHEro 00mero oopa3oBaHusi y 0OydaOIIMXCSl COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
UHTEJJIEKT, MPEANoIaralonuii ChopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHHE,
BUJICTH HAMPABJICHUS Pa3BUTHUS COOCTBEHHOH SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETYJIMPOBAHUS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yYMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIOCOOHOCTh aJanTHPOBAThCS K HSMOLMOHAIHHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEII MOTHMBAllMM, BKJIIOYAIOIIEH CTPEMJIEHHWE K JOCTHIKEHHUIO LEJIM U YCIexy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXO/SI U3 CBOMX BO3MOXHOCTEH;

HMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSHUE JpPYTHUX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C JPYTUMU
JOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI

K koniy oOyuenust B 10 Kiacce npeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JIEMOHCTPUPOBATh Ha MPUMEPAX poJib U MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOMU
HAayYyHOW KapTHHBI MHpa, B Pa3BUTUN COBPEMEHHOM TEXHHUKHM U TEXHOJIOTUH, B MPaKTUYECKON
JESATEILHOCTH JIIOJEH;

YUUTBHIBaTh TPAHUIBl NPUMEHEHHUS HW3YYEHHBIX (QHU3NYECKUX MOJeNel: MarephalibHas
TOUYKa, MHEpLUaJbHas cHcTeMa OTCY€Ta, aOCOIIOTHO TBEPJOE TENO, UACANBHBIM ra3, MOJEIU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUEUHBIM AIEKTPUUYECKUH 3apsii NPHU PELICHUN
du3nUeckux 3anay;

pacro3HaBaTh (pU3MUecKHe sBIEHUS (Mpolecchl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUH CTPOEHUS BeUlecTBa M 3JIEKTPOJUHAMUKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBM)KEHUE, CBOOOJHOE TMaJeHUE TeT,
JBIDKEHUE 110 OKPYXHOCTH, WHEpILUs, B3auMojaelcTBue Tei, anddysus, OpoyHOBCKoOe
JBIDKEHUE, CTPOEHHUE MKHIKOCTEH M TBEPABIX Tell, U3MEHEHHEe 0o0bEMa Tel NMpH HarpeBaHUU
(oxJaKJJeHUHN), TEIJIOBOE paBHOBECHUE, UCIIAPEHHE, KOHCHCAIMS, TUIaBIeHUE, KpUCTAIIIN3aL1s,
KHUIIEHUE, BJIAKHOCTh BO3]lyXa, MOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM



COCyZ€, CBA3b MEKIY IapaMeTpaMH COCTOSHMs ra3a B H30IPOLECCAX, DJIEKTPU3aLus Tell,
B3aUMOJICHCTBUE 3apsI0B;

OIKCBHIBATh MEXAaHUYECKOE JBUKCHUE, MCIONIB3YS (PU3NYECKHE BEIMYMHBI: KOOPAWHATA,
IIyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHja, UMITYJIbC Tela, KHHETHYECKas
SHEprus, NOTEHLMAJIbHAs SHEprus, MexaHudyeckas paboTa, MeXaHWYecKas MOIIHOCTb; IpHU
ONUCAaHUM TPABWIBHO TPAKTOBaTh (U3MUYECKUNH CMBICT HCIOJIB3YEMbIX BEJIWYHMH, UX
0003HAUEHHSI ¥ €JMHUIIBI, HAXOJUTH (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IPYTUMU BEJIMYUHAMU;

ONMCHIBATh HM3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBJICHUS, HCIOJb3YS
¢u3nueckue BENWYHMHBL: JIABJICHUE Tasza, TeMIleparypa, CpenHss KHHETHYecKas SHEeprus
Xa0TUYECKOI0 JBMKEHUS MOJIEKYJ, CPEAHEKBAApPAaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprusi, padora rasza, Ko3(QQHUIMEHT MOJEe3HOro JeHCTBUS TEIJIOBOIO
JIBUTATEIISA; IPU ONKUCAHUM MTPABUIILHO TPAKTOBATh (DU3UYECKUM CMBICI UCIOIb3YEMbIX BEIUYHH,
uX OOO3HAYCHHMS W CIMHHII, HAXOTUTHh (OPMYJBI, CBSA3BIBAIONIME JaHHYIO (U3NIECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

ONMCHIBATh U3YYCHHBIE JJIEKTPUUECKHE CBOMCTBA BEILECTBA M AIEKTPUUYECKUE SBIICHUS
(mporecchl), UCTONIb3ys (PU3NUECKUE BETUUMHBL AJIEKTPUUECKUM 3apsijl, 3JIEKTpUYecKoe IoJle,
HaIpPsOKEHHOCTh  I10JIS, IIOTEHLHMAJ, pa3HOCTh IIOTEHIHUAIOB; IIPU OINKWCAHUM IPABHIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMBIX BEIMYUH, WX OO0O3HAUCHUS W EIHHUIIBL
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BEIMUUHAMU;

aHAJU3UpPOBaTh (PU3MUYECKUE IMPOLECCHl U SIBJICHUS, MCIOJB3Ys (PU3MUECKUE 3aKOHBI U
IPUHLMIBL 3aKOH BcemMupHoro taroreHud, |, |l u |1l 3akonsr HbroTOHa, 3aK0oH coxpaHeHus
MEXaHUYECKON DHEPTUH, 3aKOH COXPAHEHHUs MMITYJIbCA, IPUHILINI CYIEPIO3ULUN CUJI, TPUHIUIT
paBHOIIPaBUsI MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEILECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEJHEH KHHETUYECKOW DHEPIUM TEILUIOBOTO ABUKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIrepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUYECKOT0 3apsna, 3akoH KynoHa, mpu 3TOM pas3iuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BhIpaKEHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAIINUH, TPUOOPOB U TEXHUUYECKHX YCTPOICTB;
pa3IuyaTh yCIOBHS MX O€30M1aCHOTO MCMOIb30BaHMUS B IOBCETHEBHOM KU3HU;

BBITMOJHATh 3KCIIEPUMEHTHI 1O HCCIIEJOBAHUIO (PU3UYECKUX SBJICHUM M MPOLECCOB C
UCTOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, mpu 3ToM  (OpMYIHPOBATH
npobiemy/3agadyy M TUMNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTh YCTaHOBKY W3
MPeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT U (OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISATh MpSAMbIe U KOCBEHHbIE H3MEpPEeHHs] (U3MUECKUX BEJIWYUH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBIM CIOCOO W3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOIBI OLEHKH
MIOTPELIHOCTEW U3MEPEHU;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIYy (PU3NYECKUMH BEIMYMHAMU C HCIOJIb30BAHHEM
OpSIMBIX M3MEPEHMH, MPH 3TOM KOHCTPYHpPOBaTh YCTAHOBKY, (GUKCHPOBATh PpE3yNIbTaThl
MOJYYeHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIWYHMH B BHJIE TaONMIl U IpadUKOB, JI€aTh BBIBOIBI
10 pe3yabTaTaM UCCIIECI0BAHMS;

coOnrofarh mnpaBuiaa O€30MacHOr0 TpyAa IMPH MNPOBEACHUM HCCIEJIOBAaHUNH B paMKax
y4eOHOIr0 OSKCIEPUMEHTa, Y4eOHO-UCCIE0BAaTENbCKOM U  IMPOEKTHOW JAEATENBHOCTU C
UCTIOJIb30BAHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TAOOPaTOPHOTO 000PYAOBaHUS;

pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuYecKOW MOJENbI0, HCIONIb3Ys
(u3nyeckre 3aKOHbI M MIPUHLUIIBI, HA OCHOBE aHaJIN3a YCIOBHS 3aJjauyd BEIOUPATh (PU3UUECKYIO



MOJieJIb, BBIACNATH (U3NYECKUE BEIMYMHBI U (QOpPMYJbl, HEOOXoIWMble s e€ peleHus,

IPOBOJUTH PACUYETHI U OLIEHUBATH PEAILHOCTH MOJYYCHHOTO 3HAUYCHHS (PU3MYECKON BEIMUHHEI,
pemath KayecTBEHHBIC 3a/1a4M: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUMBYIO ILIETIOUKY

paccyXJIeHU ¢ OMOpPOi Ha M3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS,

UCIONIb30BAaTh NpPU pPELICHHMH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(OPMAalUOHHbIE
TEXHOJIOTUHM JUI TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETALMH W TIPEICTABICHUS y4eOHOU H
HAYYHO-TIOMYJISIPHOH HMH(OpMAIMK, TOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIy4aeMyro HH(OpPMALINIO;

MPUBOJUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOEKHBIX y4EHBIX-(DU3UKOB B pa3BUTHE
HayKHd, 00bSCHEHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTH;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
obecrnieueHns 6€30MacHOCTH MpU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPONUCTBAMHU, IS
COXPaHEHHUS 3I0POBbS U COOIIOICHUS HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPY>KaIoIIei cpee;

paboTatk B TpyIIIe C BHITOTHEHUEM PAa3IUYHBIX COIUAIBHBIX POJIEH, MITAHUPOBATh paboTy
TPYIIbI, pAalMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTaH/IAPTHBIX CUTYAlUsIX, a/IeKBAaTHO OLICHWBATh BKJIAJ Ka)JOTO M3 yYYaCTHUKOB TPYIIIbI B
peleHne paccMaTpuBaeMon IPOOIIEMBI.

K konmy oOyuenust B 11 Kiacce nmpeaMeTHbIe pe3yinbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:

JEMOHCTPHUPOBATh Ha MPUMEPAX poJib U MecTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOMU
HAy4YHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHUH, B MPAKTUYECKON
JeSITeIbHOCTH JIF0/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

VUUTHIBATh TPAHUIBI TIPUMEHEHUS W3YYCHHBIX (U3MUECKUX MOJCICH: TOYCUHBIN
DIIEKTPUYECKUI 3apsii, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, sAepHAs MoOJelIb aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO SI7[pa MPH pelIeHnr GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBIEHUs (IIPOILECCh) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3HKH: DJIEKTPUYECKasi MPOBOJNMOCTH, TEIIOBOE, CBETOBOE,
XUMHUYECKOe, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJICHCTBHE MArHUTOB, JJEKTPOMArHUTHas
WHAYKINS, JCeWCTBHE MAarHUTHOTO TOJIA Ha MPOBOAHHK C TOKOM M JBWXKYIIUICS 3aps,
AIIEKTPOMArHUTHBIE KOJIEOaHUS ¥ BOJHBI, IPSIMOJIIMHEHHOE pacTipOCTpaHEHUE CBETa, OTPAKEHHE,
npejomiieHue, wuHTepdepeHus, Iudpakuus W TOJpU3alUs CBETa, JHUCIEPCUs CBETa,
dorornekrpudeckuii 3¢ ekt (porodddekt), cBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHUATOr0
CIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAsI PaIHOAKTUBHOCTb;

OIMCHIBATh HM3YYECHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPHUYECKYIO TPOBOAMMOCTD Pa3IMYHBIX CPE) M AIIEKTPOMArHUTHBIE SBICHUS (IIPOIIECCHI),
UCTIONB3Ysl (U3UYECKHUE BETUYMHBL: DJIEKTPUUYECKHH 3apsil, cuja TOKa, DIEKTPUYECKOe
HaInpsKeHUE, 3JIEKTPUUYECKOE COPOTUBIICHNE, pa3HOCTh NOTEHIIMAIOB, 3JIEKTPOABHKYIIAs CUIIA,
paboTa TOKa, MHIYKIMS MarHUTHOTO TOJIsA, cwiia Awmmepa, cwia JlopeHIa, WHIyKTHBHOCTB
KaTyIIKH, SHEPTHs AJIEKTPHUYECKOTO0 M MAarHWTHOTO TIOJEW, TMEepPHOJA W 4YacToTa KoyeOaHWd B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CUjia TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMATrHUTHBIX
KonebaHuii, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHJia JUH3bI, TPU OMUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIB3YEMbIX BEIMYUH, WX OOO3HAUYEHUS W CIMHHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEIHMUMHY C APYTUMU BETUYUHAMU;

OMKCHIBATh M3yYCHHBIC KBAHTOBBIC SBJICHHUS W TPOIECCHI, HCIONB3Yysd (U3HUECKUE
BEJIMYMHBI: CKOPOCTH AJICKTPOMATHUTHBIX BOJH, JUTMHA BOJHBI M YacTOTa CBETAa, DHEPTUS U
uMIyasC (OTOHA, MEpPUOJ ToJypacmajna, SHEPrus CBSI3M AaTOMHBIX SJE€p, MPU ONHUCAHUU



MPaBUWJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI MCIOIb3YEMbIX BEIMYMH, WX OOO3HAYeHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE TAHHYIO (PM3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUYCHUE (PU3NICCKOM BEITMYUHBI;

aHAIM3UPOBATh (U3NYECKUE MPOIECCHl W SBIICHUSA, UCHOIb3Ys (PU3NYECKUE 3aKOHBI U
OpUHUMIBL: 3aKk0oH OMa, 3aKOHBI IIOCJIENOBATEIBHOIO M NApajUIe]bHOIO  COEIUHEHUs
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKLHUH, 3aKOH
IPSMOJIMHEMHOIO PacIpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKCHMS CBETA, 3aKOHBI IIPEIIOMIICHUS
cBeTa, ypaBHeHHe OHHmITeHa Ui ¢GoTtordderra, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXpPAaHEHHsI MMIYJbCa, 3aKOH COXPAaHEHHs DJIIEKTPUUECKOrO 3apsja, 3aKOH COXpaHEHUs
MacCOBOI'O 4YMCJIA, MOCTyJaTbl bopa, 3aKOH PajMOaKTUMBHOIO paclana, MpU ATOM pas3jinyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHUE W YCIOBHS (TPaHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

ONpeNeNATh HAMPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJISI IIPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiiel Jlopenna;

CTPOWTH M OIHCHIBATh N300pakeHNE, CO3/IaBAeMOE TNIOCKHM 3€PKAJIOM, TOHKOH JIMH30M;

BBITMIOJHATh JKCIEPUMEHTH 1O HCCIEAOBAHUIO (PU3UYECKUX SIBICHUH W TPOIECCOB C
UCIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHHil: mpu d5ToM  (popMynHpoBaTh
npobnemy/3agady W TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh TMPSMbIE W KOCBEHHBbIE H3MEPEHUS (U3MUECKUX BEJIUYUH, MPH STOM
BbIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHHS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN H3MEPEHU;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH C UCIOJIb30BaHUEM IPSIMBIX U3MEPEHU:
IpU ITOM KOHCTPYHMPOBATH YCTAHOBKY, (PUKCHPOBATH PE3yIbTAaThl MOITYYEHHOW 3aBUCUMOCTHU
buznyecKuXx BENMWYMH B BHAE TaOMUIl M TrpaduKoB, [elaTh BBIBOABI MO pe3yabTaTaMm
WCCIIEI0BAHMS;

coOnronarh mnpaBuia O€30IacHOrO TpyAa IMPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEpPHUMEHTa, Y4eOHO-HCCIEeNOBAaTEIbCKOW M IMPOEKTHOM JEATENIBHOCTU C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pemath pacu€THbIE 3aJayd C SIBHO 33JaHHOM (DU3MYECKON MOJENblo, HCIONb3ys
¢bu3nyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4i BbIOUpATh (PU3NUECKYIO
MOJIeIb, BBIACNATH (U3NYECKUE BEIMYMHBI M (OpPMYIbI, HEOOXOAUMBIE sl €€ pelleHus,
MIPOBOAMTH PACUEThI U OLICHUBATH PEAbHOCTD MOYyYEHHOTO 3HAYCHUS (PU3NUECKON BETMUNHBI,

pemaTh KayecTBEHHbIE 3aJaud: BbICTpAUBaTh JIOTMYECKH HEMPOTHUBOPEUYMBYIO LEMOUYKY
PacCyXJIEHUI ¢ OTIOPOI Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCTIONIB30BAaTh TPU  PELICHUH YYEeOHBIX 3a7ad COBpPEMEHHBbIE HWH(OPMAaIUMOHHBIC
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPHPOBAHUS, WUHTEPIPETAIMN U TPEICTABICHUS y4eOHOU U
HAyYHO-TIOMYJISIPHOM HMHQOpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOJydaeMyro HH(OpMaIINIO;

OOBSCHSTH IPUHIIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3iniaTh
yCIIOBHA UX 0€30M1acCHOT0 MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

MPUBOANTH MPUMEPHI BKJIaJa POCCHUUCKHX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BACHEHHUE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUYECKUE 3HAHHUS MO (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns O€30MaCHOCTH MU OOpAIeHUH C TPHOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUS 3/I0POBbS U COOIIOICHUSI HOPM SKOJIOTMUYECKOTO MOBEACHUS B OKPYKaIOIEeH Cpeie;



paboTaTh B TpyIIIE C BHITIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIeH, TUIaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYalMsIX, aJIeKBaTHO OLIEHMBATH BKJIAJ Ka)KAOrO M3 YYaCTHUKOB IPYyNIbl B
peleHre paccMaTpuBaeMoOi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 ngj;ﬁf;igroulé £41097¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;KL)ROU/I? £41097¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE

Ne ara nudpoBLIe

Tema ypoka Koutpoububie IlpakTunuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypchl

®du3nka — HayKa 0 IpUpo/e.

1 Hayunsie MeT(?)IK bl HO?I;)H:HIfﬂ 1 bubmmorexa [JOK

e A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u MecTo pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
neuxeHusd. [lepeMenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHEHOE 1 bubnnorexka [JOK
JBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MpsIMOJIUHEITHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOJTHOTO Ma/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHON TOUKH T10 1 bubmorexa HOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCTH ["anuies. 1 bubnnorexka [JOK



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

HNuepunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [punnun

9 cynepro3uiuu cui. Bropoii 3akox bubmmorexa [JOK
yHep t ' P . https://m.edsoo.ru/ff0c3be8
Hbrorona asis MatepuaibHOM TOUKU
Tpetuii 3akon HeroToHa niis bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 TshxecTH. [lepBas kocMuueckas bubamorexa LOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. KoadduumeHnt tpenus.

13 Cuia Cin OTI/IBJIGI({bI/Iqs)I pu BI/I)I:I)(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[locTynarenbHOE U BpalareabHOe

14 JBUKEHHE a0COMIOTHO TBEPAOTO TENa. bubnmnorexa [JOK
MowmenT cunsl. [lneuo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEJIA
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMItynbca. PeakTuBHOE IBUKEHUE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunernueckas s3Heprusi MaTrepraabHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEpruun

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuuanpHas 3HEPTUs YIPYTo
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HENMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEPE PACTSHKCHUS
PE3UHOBOTO KI'yTa)

KonTponbHas pabora no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

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

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

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?2

22

23

24

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca monekyin. Konugectso
BemiectBa. [locrosuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MeunneneeBa-Kianeiipona
27 3akoH /lanbToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnast pabora
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHUe https://m.edsoo.ru/ff0c570e
Bnytpennss sneprus
TEPMOIMHAMUYECKON CUCTEMBI U
30 crocoObI e€ m3MeHeHust. KonmmuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UICATHHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeatin https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnnabaTHbBIN TIpoliece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B bubnmuotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoi 3akoH
TEPMOJINHAMUKHI

https://m.edsoo.ru/ff0c6230

IIpunnun nericrBus u KI1/I TerutoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIO3HEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edso0.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monexynspnas pusuka. OCHOBBI bubamorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIbHAS
41 BJIAJKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnmueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMWCTB KpHUCTAIUIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauisl. COBpeMEHHbBIE MaTepHAITBI
[MnaBneHue U KpUCTATUTM3AITHSL.
43 VnenbHas TenioTa MiaaBiIeHUs bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YPaBHCHHE TEIIOBOTO OanaHca https://m.edsoo0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIeCKUun bubnmuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmmorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIl 3IEKTPUUYECKUAI bubmmorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3aps
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX Toje. JInnuu https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cui snekTpocTaTH4ecKoro
49 moist. ITorenman. PaszHoctn bubmorexa [TOK
) HHaL. https://m.edsoo.ru/ffOc6f00
[IOTEHIMAIIOB
ITpoBOMHUKY U TUIIEKTPUKUA B
50 anpeKT OCTaTI/I‘{eI([JKOM nonIe bubmorexa LOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsHKEHHOTO bubmorexa LOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHZAEHcaTopa"
[IpuHIMI NElCTBUS U IPUMEHEHUE
54 KOH/JIEHCATOPOB, KOIMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKas 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa LHenu

56

[TocnenoBarenbHOE, NapaIeIbHOE,
CMEIIaHHOE COCTMHCHUE
npoBoAHKUKOB. JlaboparopHas pabora
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A1 TOJTHOM (3aMKHYTOI)
anekTpuueckoi nenu. Koporkoe
3aMblkaHue. JlaboparopHas padota
«M3mepenne D/1C nctounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJNIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

61

[TomynpoBoIHUKH, UX COOCTBEHHAs U
IIpUMeCHas MpoBOAUMOCTb. CBOMCTBA
p—~n-niepexona. ITosynpoBoTHUKOBEIE
npudopbI

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUUECKUN TOK B pacTBOpPax U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIUTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOnn3
DIIEKTPUYECKHI TOK B razax.

63 CamocTosiTenTbHbIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MomaHusl. https://m.edsoo.ru/ff0c84ae
IIma3ma
DneKkTpruuecKue Npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc88be
Konrtponbnas pabora no reme

66 «Qnekrpocraruka. [TocTosHHBIM 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600marommi ypok 1 bubnuoteka [JOK
no temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
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https://m.edsoo.ru/ff0c86fc
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11 KIIACC

KosunyecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
[TocTosiHHBIE MAarHUTBHI U UX
1 B3auMOo/ieiicTBue. MarHuTHOE ToJIe. 1 bubnuoreka [IOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON WHITYKITUU
MarauTtHoe 1nosje NpoBOJHUKA C TOKOM.
2 OmnsIT OpcTena. BzauMmoaeiicteue 1 Bubmiorexa OK
P ’ https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlaGopatopnas pabora «3yuenue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHUK ¢ TokoM. Cuita Amnepa.
4 JlaGoparopHas pabota «/ccnenoBanue 1 1 bubmorexa LOK
. PATOPHA P https://m.edsoo.ru/ff0c9acO
JEMCTBHS MMOCTOSTHHOTO MarHuTa Ha
pPaMKy ¢ TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
5 JIBUK Cs1 3aPSDKEHHYFO YaCTHI] 1 bubmorexa [IOK
yHyro P o 4 https://m.edsoo.ru/ff0c9df4
Cuna Jlopenua. Pabota cumnsl Jlopenua
DJneKTpoMarHuTHas uHAyknus. [loTok
6 BEKTOpa MarHUTHOU uHAyKuuu. IC 1
WHIYKIIAW. 3aKOH AJIEKTPOMarHUTHOM
nHaykiuu dapanes
7 JlaGopatopnas pabota «/ccnenoBanue 1 1 bubmuotexa [JOK



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

SIBJICHUS SHCKTpOMaFHI/ITHOﬁ HHIAYKIOUWN»

https://m.edsoo.ru/ff0cal50

NunykTuBHOCTB. SIBIICHUE
camounaykiuu. 31C caMOMHyKIUH.
DHeprusi MarHUTHOTO MOJIsl KAaTYIIKU €
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTpoiicTBa 1 UX
MIPUMEHEHHUE: TIOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOIBUTATEND,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb

10

11

12

O6o06maromuii ypok «MarautHoe mnosie.
DNEKTPOMArHUTHAS WHIYKIIHS

KonTposbHas padoTa 1mo Teme
«MarautHoe nojue. DIeKTpOMarHuTHas
WHTYKITHS

CB0OOIHBIE MEXaHNYECKIE KOIeOaHus.
IMapmonnueckue konedanus. YpaBHEHHE
TapMOHHYECKHUX KoeOaHuil.
[IpeBparenue sHepruu

bubnuoreka [{OK
https://m.edsoo.ru/ffOcab82

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

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

13

Jlaboparopnast pabota «MccnenoBanue
3aBUCHMOCTH TIEPHO0/1a MAJTBIX
KojeOaHuil Tpy3a Ha HUTH OT JJTUHBI
HUTHU U MacChl TPy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMarHuTHbIE KojeOaHus B
u7eaIbHOM KOJe0aTeIbHOM KOHTYpE.
AHasnorus MexJy MEXaHU4eCKUMHU U
3JIEKTPOMArHUTHBIMH KOJI€OaHUSIMU

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb820



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

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPTUU B UIeaTbHOM K0JIe0aTeIbHOM
KOHTYpe

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

16

IIpencrasnenue o 3aTyxaromux
KoseOaHusX. BoIHyKIeHHbIE
MexaHu4eckue konedanus. Pe3onanc.
BbIHYX1€HHbBIE 37IEKTPOMarHUTHbIE
KoseOaHus

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

17

Ilepemennsblit Tok. CUHYCOUJAIbHBII
MepEMEHHBIN TOK. MOIIHOCTh
IIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JEMCTBYIOIIEE 3HAYEHHUE CUIIBI TOKA U
HaIPSHKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpaucpopmarop. [Ipoussoactso,
nepenava u norpedieHue
NEKTPUYECKON SHEPTUU

19

Y CTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMEeHHOr0 TOKa, JTMHHUI
JJeKTpoIepesady

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cc324

20

21

DKOJIOTUYECKUE PUCKU TIPH
MIPOU3BOJICTBE ANEKTPOIHEPIUH.
KynbTypa ncnonp3zoBanus
AJEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU

MexaHuuecKkre BOJIHBI, YCIOBUS
pactipoctpanenus. [lepuon. CxopocTsb
pactipoCTpaHeHUS ¥ JITHHA BOJTHEI.
[Tonepevnble ¥ MPOIOJIBHBIC BOJTHBI

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcca54



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
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3Byk. CKOpOCTb 3BYyKa. | pOMKOCTh

bubnunorexa LIOK

22
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEKTPOMArHUTHBIE BOJHBI, UX
23 cBoiicTBa U ckopocTh. [1lkana bubmmorexa [JOK
p ' https://m.edsoo.ru/ffOccfeQ
ANEKTPOMATrHUTHBIX BOJIH
24 [TpuHIMIIBI paTUOCBSI3U U TETICBUACHHUS.
PazButue cpencts cBsa3u. Paguonokamus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsamonnHENHOE pacpoCTpaHEHHE
26 CBpeTa B OJIHO OI[HIZ)ﬁ cpeﬂepToqeqHHﬁ bubmmorexa [JOK
P pese. https://m.edsoo.ru/ffocd350
UCTOYHUK cBeTa. JIyu cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgera. [locTpoenune n3o0paxkeHuii B bubmmorexa [TOK
) P p https://m.edsoo.ru/ff0cd4e0
TIJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonnoe
28 BHYTpeHHee oTpakeHue. [IpenenpHbIH bubnuorexa [JOK
yIp P P https://m.edsoo.ru/ffOcd7f6
YTOJI TIOJTHOTO BHYTPEHHETO OTPAXKEHUS
29 JlaGopatopnas pabora «3mepenue bubmmnoreka HOK
IOKa3aTelisl IPEJIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenne nzobpaxeHuii B
30 muH3e. Dopmyra TOHKOM JTMH3BI bubmorexa [IOK
- POPMY. ' https://m.edsoo.ru/ffOcddle
YBenuueHue JTUH3bI
31 JlabopaTopHas pabota «lccnenoBanue
CBOMCTB M300paKEHUI B INH3AX»
32 Hucnepcus ceeta. CiioKHBIN cOCTaB

6enoro csera. LIer. JlaboparopHas



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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pabora «HabmroaeHue nucnepcun
CBETa»

Wutepdepennus cera. Audpaxius bubnuoreka [JOK
33 N
cBeta. [ludpakimonnas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. bubnmnoreka HOK
[Tonspuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTuyeckue MpruOOPHI U yCTPOMCTBA U
yCIOBUS MX O€30MacHOr0 MPUMEHEHUs
['paHUIBI MPUMEHHUMOCTH KJIACCUYICCKOM
36 Mexanuku. [TocTynarel cienuanbHOM bubmmorexa [JOK
’ Y t https://m.edsoo.ru/ffOcf862
TEOPUU OTHOCUTEIILHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
37 3ameyICHIE BpEMEHU M COKpAIlCHUE bubmmorexa [JOK
g P patl https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMNYJIbC PEISITUBUCTCKOM
38 yacTUIbl. CBSA3b MAcChl C SHEPTHEN U bubmmorexa [TOK
HEL P https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPIHsl TOKOS
Kontponbnas padota «Ontuka. OCHOBBI
39 CHeluaIbHON TEOpUn brbmmorexa LTOK
H p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIbHOCTH»
40 ®otonsl. opmyna [Inanka. OHeprus n bu6muoreka [JOK
HUMITYJTBC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OTKpBITHE U HCCIIEJOBAaHUE bubmmoreka [JOK
dbotorddekra. OnbiTe A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl potorddekra. YpaBHEeHUE
N (Vb b P but6mmoreka [IOK
42 OiHiTeitHa A porodddexra.

«Kpacnas rpanuna» gotordpdexra

https://m.edsoo.ru/ff0d015e
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HaBnenwne cBeta. OnbitTel 11. H.

bubnunorexa LIOK

43
JleOeneBa. XuMHUUECKOE JIEHiCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoucTa u
44 MPAKTUYECKOE MPUMEHEHHUE:
¢doTodreMeHT, GOTOAATYNK, COTHEUHAS
Oatapest, CBeTOINO
45 Pemenue 3amad mo reme «1E€MEHTHI bubnuoreka [{OK
KBAHTOBOM OITHKM)) https://m.edsoo.ru/ff0d0302
Monenb atoma Tomcona. OmBITEL
46 Pezepdopaa o paccesHuio 0-4acTu bubmorexa HOK
PLOPA p t https://m.edsoo.ru/ff0d091a
[TnanerapHas Moens aToma
bubmuoreka [{OK
a7 IToctynatel bopa
y p https://m.edsoo.ru/ff0d0afa
Hznydenne u nornonieHue GOTOHOB IIpH
48 ne ey)?oz[e aToMa ¢ OJHOTO (bOBHH ’ bubnmorexa OK
p . P https://m.edsoo.ru/ff0d0afa
SHEPTrUM Ha Apyroil. Buasl cnekTpoB
BosmoBele cBoiicTBa YacTHIl. BoHEI e
49 Bbpoiinsa. KopnyckynisspHO-BOITHOBOMN bubmmnoreka HOK
nyanu3M. CHIOHTaHHOE U BBIHYKJIEHHOE https://m.edsoo.ru/ff0d0ca8
W3IIy4eHUE
OTKpBITHE paTHOAKTUBHOCTH. OTBITHI
50 Pezepdopaa mo onpeaenennio cocrara bubnnorexa LOK
pHOP P https://m.edsoo.ru/ff0d0fd2
PaINOAKTUBHOTO U3ITYyYECHUS
CgoiicTBa anbda-, 6era-, raMma-
51 u3ny4deHus. BnusiHue paanoakTHBHOCTH
Ha KUBBIE OPTaHU3MBI
. Bbubmunorexa IIOK
52 OTKpBITHE IPOTOHA U HEUTPOHA. 1

https://m.edsoo.ru/ff0d1162
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N3otomnbl. Anbda-pacnaa. IaeKTpOHHBIHA
Y TTIO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITy4yeHue

53

OHeprus cBA3M HYKJIOHOB B S7pe.
SnepHble peakuuu. SInepHbIil peakTop.
ITpobGnemsbl, epcreKTUBEL,
9KOJIOTMUECKUE aCIEKThI SIAECPHON
JHEPreTUKU

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1356

54

55

OnemeHTapHble YacTUllbl. OTKpbITHE
MO3UTpoHa. MeTo bl HAOTIOIEHUS U
pEerucTpaiyy 1eMEHTApHbIX YaCTHII.
Kpyribiii cton «®yHaameHTanbHble
B3auMojieiicTBus. EnuHcTBO
¢bu3n4ecKoil KapTHHBI MUPa»

Bun 3Bé3nH0r0 HeOa. Co3Be3nus, sipKue
3BE3/IbI, INIAHETHI, UX BUINMOE
nBkenre. CollHEUHAs cucTeMa

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

56

57

Connne. ConHeuHas aKTHBHOCT.
Ncrounuk sneprun ConHua u 3BE3]1

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH.
3BE3/1BI INIABHOM MOCIE10BATENIHOCTH.
BnyTtpenHnee cTpoeHue 3BE3 .
CoBpeMeHHBIE IPEICTABICHUS O
MPOUCXOXACHUHU U 3BoJtolnu CosHia u
3BE3]T

58

Muneunsiii [IyTe — Hama ['anakTuka.
[Tonoxenue u amxenne CoyHLa B
lNamaktuke. 'anaktukn. Y€pHbIE IBIPHI B



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

AApax raJlakKTUuK

59

60

Bcenennas. Pa30eranue rajakTuk.
Teopus bosbmoro B3peiBa. Penukrosoe
u3nyyeHue. MeraranakTuka

Hepemennsie mpo6iieMbl aCTPOHOMUHT

61

KontponbHas padota «251€eMEHTHI
aACTPOHOMUU U acCTPOPUIUKK»

62

Oo6o06maromuii ypok. Ponb husuku u
ACTPOHOMUHU B S3KOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIHMAIbHON 1
ITUYECKOH cdepax JAesaTeTbHOCTH
YeJoBeKa

63

64

65

66

O6o0maromuii ypok. Pois u mecto
(U3HUKN ¥ aCTPOHOMHH B COBPEMEHHOMN
Hay4YHOU KapTHHE MHpa

Ob6o06maromuit ypok. Poib puznueckoit
TeopHuH B (HOPMUPOBAHUU
MpEeACTaBICHUH O (PU3NUYECKON KapTHHE
MUpa

O6o6maromuii ypok. Mecto
¢bu3nveckoil KapTUHBI MHUpa B 00IIEM
Psly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUNA O IPUPOIE

PesepBHbIil ypok. MaruutHoe mnoie.
DNEeKTpOMarHuTHAsE NHIYKIHS

67

PesepBubIil ypok. Ontuka. OCHOBBI
CIeIaIbHON TEOPUU OTHOCUTEITLHOCTH




Pesepnbiii ypok. KBantoBas ¢pusuka. bubmmoreka [JOK
68 1
DJIeMEHTHI aCTPOHOMHU U aCTPODU3UKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME
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