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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢u3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEro o0IIero odpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIOXKEHUW M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOMN
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIXx B PI'OC COO, a Takke ¢ ydérom
denepanpHOi paboyeil TporpaMMbl BOCIHTAHHS W KOHICHIMU TPENOJaBaHUS Y4eOHOTO
npenmera «®Du3uka» B 0o0pa3oBaTeNbHBIX — opraHm3anmsx Poccuiickoir  Denepanum,
pean3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Cogepxanue mnporpaMMbl Mo (PU3HMKE HaIlpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10-11 kmaccoB nmpu o0ydenun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATeIHOCTHOTO noaxoaa. [IporpaMmma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKXKe YYUTHIBAeT HEOOXOIMMOCThb peaH3aluu MEKIPEAMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE [EJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (DHU3MKU: JIMYHOCTHBIC, MeETalpelIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAaHUpPYEMbIE PE3yNbTAaThl OCBOCHHUS Kypca PU3MKHU Ha 6a30BOM ypOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojIaM O0yUYEHUs;

e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOyueHusl.

®du3nka Kak HayKa 0 HanboJiee 00X 3aKOHAX MPUPOJIBI, BHICTYIIAs B KAYECTBE yUeOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBI BKIIJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SBICHUN, N3ydaeMbIX
XuMmHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonap3oBaHue U akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUI B cdepe DSHEpPreTHKH, TPaHCIOpTa, OCBOCHHMsSI KOCMOCA, MOJYYEHHsS HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. Mzyuyenue GuU3MKu BHOCUT OCHOBHOW BKJIAJ] B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
IMPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUH UMHU Y4EOHBIX UCCIIEI0OBaHUI.

B ocHOBy Kypca ¢u3nKu JUIsl ypOBHS CpeHEro o0Iero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3zesioB (PM3HMKH, BKIIOYAET KaK BOMPOCH KJIACCHUECKOM, TaK U
COBPEMEHHOM (hU3UKH.

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

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U HKOJIOTUYECKUMU TpoOIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonocusayuu peasn3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEpIKaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOjIeMaM COBPEMEHHOCTH, KOTOpbIE CBSA3aHbI C Pa3BUTHEM



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 (GopMUpOBaHUE TMPEACTABICHUI O CTPYKType MOCTPOEHUs
¢buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI OMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucreMHO-IIeATEIbHOCTHBIN MOJIX0A B Kypce (PU3MKH peaqu3yeTcs MpekIe BCero 3a Cuér
OpraHHu3aIy YKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuatouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTopHEIX paboT, KOTOpbIE B MporpaMme Mo (U3UKE OOBEIWHEHBI B OONIUN CIHCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YaCTHHKaMH 00pa30oBaTelbHOTO
nporecca UCXOs U3 0COOEHHOCTEH TUTAaHUPOBAHUS U OCHAIeHHus kKabuneta ¢usuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
WCCJICIOBAHMSI 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bornbiioe BHUMaHUE yAENSETCS PEIICHUIO PACUETHBIX W Ka4eCTBEHHBIX 3a1ad. [Ipu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4d C SIBHO 33JJaHHON (PM3UYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSATh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOTO paszelna
Kypca, Tak ¥ UHTErpUpys 3HAHHS U3 Pa3HbIX pa3/eioB. J[J1s KaueCTBEHHBIX 3a/1ad MPHUOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIed >KU3HHU, TpeOyromue BbIOOpa (DU3UYECKOW MOJCIH JJIsi CUTYallMH MPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu DPI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0mrero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunere
(bU3UKN T0JKHO OBITH HE00X0AUMOE J1abopaTopHOE 000PYIOBAHUE JUISI BHITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMMAaJIbHON JOCTATOYHOCTH M 00ECHeurBaeT MOCTAHOBKY MEPEUUCIEHHBIX B MPOrpamMMme 10
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH JUIsI WCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHTaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpYZOBaHUE A YYEHHMUYECKUX IMPaKTHUECKUX paboT ¢opmupyercs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOECIeYMBaeTcsi B pacdy€ére OAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LU(POBBIX J1TAOOPATOPHIA.

OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GPUMKU B 00ILIeM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHHE HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCS K HAyYHOMY HW3YYEHUIO

HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE IMIPEJICTaBIEHUH O HAyyHOM MeETOZe TMO3HaHUs U (OPMHpPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



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

dbopMupoBaHUe YMEHUN OOBACHATH SBICHUS C UCIIOIb30BAaHUEM (PU3UUECKUX 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
M3YYCHUS Kypca (U3UKH HA YPOBHE CPEIHEr0 00IIero 00pa30BaHuUs:

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

dbopMupoBaHUEe YMEHUN MPUMEHATh TEOPETUYECKUE 3HaHWS Uil OOBSCHEHUS
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 YCIIOBHSM 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, aHaIM3a W  HHTEpHpeTanud  HHQOpPMAIHMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTara;

CO3/1aHU€e YCJIOBUH /ISl pa3BUTHsI YMEHUI MPOEKTHO-UCCIIEA0BATEIbCKON, TBOPUECKON
NeSITeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 vacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENb JIENaeT BHIOOp MPOBEACHUS JTa0OPATOPHBIX paboT H
OTBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COJEPKAHUE OBbYYEHUA
10 KJIACC

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoje. Hayunblie MeToAbl MO3HAHUSA OKpyxaroiuiero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOLIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBICHUN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB. [[prHITMIT COOTBETCTBHUS.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKON AESTEIbHOCTH JIIOEH.

Jlemoncmpayuu
AHazoroble ¥ IU(PPOBBIE U3MEPUTEIBbHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Paznea 2. Mexanuka
Tema 1. Kunemamurka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHUCTeMbl KoopauHaT. CloKeHHe NepeMelieHul u
CJI0’KE€HHUE CKOPOCTE.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U NIEPEMEIICHHUS MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueliHoe naBMXeHUe. J[BH)KeHHME MaTepuaibHOM TOYKHM 1O OKPYKHOCTHU C
MOCTOSIHHOM 1O MOJYJII0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JMHEWHas cKopocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTensHOe yCKOpEHHE.

TexHu4yeckne yCTpOMCTBA M MPAKTHUYECKOE TMPUMEHEHHUE: CHUIOMETp, JABUKECHUE
CHaps0B, LIEMIHbIE U PEMEHHBIE NepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KHHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM MPOCTPAHCTBE.

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

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTH npyu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXKEHHUS C 1I€JIbIO ONPE/IETICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOLIGHHMSI ~ MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIDKEHHUU C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUIKOCTH.
W3ydeHue ABUKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpuniun otHocutenbHOcTH ["anuies. [lepBoiit 3akon HetoToHa. HEpLManbHbIE CHCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HprooTona st
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproTOHa 151 MarepralibHbIX 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 CKOJIbKEHUs U cuiia TpeHus nokos. Kosdduuuent tpenns. Cuna conpoTuBieHus
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 MPAKTUYECKOE NPUMEHEHUE: NOJIIMIHUKY, JBUXKEHUE
MCKYCCTBEHHBIX 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 NOAbEME U NaJACHUU.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHue aBrxeHUs: OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UNHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

Hmnynsc MaTepralbHON TOUKH (Tea), CHCTEMBl MaTEpUAIbHBIX TOUeK. MMmymbc cunbl n
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTB CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOukd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
JHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3HEPTrUs yIpyro Ae(poOpMUPOBAHHOM NMPY>KUHBI.
[ToreHunanbHas 3HEpPTUs 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 CTOJIKHOBEHHS.

TexHu4eckne yCTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

UccnenoBanue cBsizu pabOThl CUJIbI C M3MEHEHMEM MEXAaHWYECKOM SHEpPruu Tejla Ha
pUMepe PacTsHKEHHsI PE3MHOBOTO JKI'yTa.

Pasnen 3. Mosekyasipuasi pu3uka u TepMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHUS UM B3aUMOJICHCTBUS UYACTHIL
BemecTBa. MoJienu CTPOCHHS Ta30B, JKUAKOCTEH M TBEPABIX Tel U OOBACHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoiaudecTBo BemiecTsa.
[TocrossnHast ABorajipo.

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

Mopnenbs uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-KUHETHYECKOH TEOPHUH
ueanpHOro rasa. AOCOJIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHUYECKOM SHepruu
TEIJIOBOTO JIBM>KeHHMs vactull rasza. lllkana Ttemneparyp KenbsBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneiipona. 3akon JlanpToHa. M3omporecchl B Ua€aIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe mpeacTaBieHne H30MpoLEecCoB: U30TepMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUIME JUCKPETHOE CTPOCHUE BEIIECTBA, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl O AU PY3UH KUIKOCTEH 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 COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

OmnpeneneHnne Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpeHUH 00BbEMa
KOMHATBI, TaBJIEHUS U TEMIIEPATypbl BO3AyXa B HEH.

Hccnenopanue 3aBUCUMOCTH MEXKly TapaMeTpaMH COCTOSIHUS pPa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIS1 3Heprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHss SHEprusi 0lHOAaTOMHOTO
UJIeaJIbHOTO Ta3a. Buasl Termonepenayn: TEIIONPOBOIHOCTb, KOHBEKLIUS, U3JydCHUE. Y JeIbHas
TEMI0EMKOCTH BellecTBa. KoaudyecTBo TEIIOTHI PH TeIUIoNepeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. IIpumeHeHue
MePBOro 3aKOHA TEPMOAMHAMUKH K H3omporeccaM. I'papudeckas mHTepnperanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh MpoieccoB B MpUpoe.

TemnoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TETIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
Ter1oBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. ukn Kapao u
ero Kod(hPuIMEeHT MoJIe3HOTO NEUCTBHS. IKOJOTUIECKHUE MPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHUE: JBUTAaTEllb BHYTPEHHEIrO
Cropanusi, OBITOBOM XOJOIUIHHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH HSHEPIUU Tella MPU COBEPIIEHUH pPabOTHI: BBUIET MPOOKH M3
OYTBUIKH TIOJl JIEHCTBHEM CXKaTOrO BO3JyXa, 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 napoBoil TypOHMHBI, IBUTATENsl BHYTPEHHETO CTOPAaHUs, PEaKTUBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoovt

[TapooOpa3oBanne wu KoHJeHcamws. Mcmapenne W KumeHue. AOCONIOTHAs W
OTHOCHUTEIIbHAs BIKHOCTh BO31yXa. HachblmeHnHblil nmap. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AaBJICHUS.

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

Kunkne xpucramnel. CoBpeMeHHble Marepuaybl. [lnaBneHue u Kpucramnuzauus. Y jelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH IMOJIYYCHHA COBPCMCHHBIX MarcepuaioB, B TOM YHUCJIC
HaHOMAaTCpHUaJlOB, U HAHOTCXHOJIOI'UH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienve npu MOHM>KEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienne HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomol

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3TyXa.

Paznes 4. DinekTpoamHaMHuKa

Tema 1. Inexkmpocmamuka

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

Bzaumoneiicteue 3apspoB.  3akoH  Kymona. TodeuHelii  anekTpUyecKuM  3apsia.
Onektpuueckoe mnoiae. Hampsxk€éHHOCTh anekTpudeckoro mnons. I[lpuHnun cynepnosuuun
ANEKTPUYECKUX NOJeH. JINHNKM HaNPsy)KEHHOCTHU IIEKTPUYECKOTO MMOJIS.

PaGora cun oanekrpocratmueckoro mois. [lorenuuman. Pa3HOCTh  MOTEHIMAIIOB.
IIpOBOIHUKY U AUDIIEKTPUKH B JJIEKTPOCTATUYECKOM I10JIE. JIUBIIEKTpUUYECKasi IPOHULIAEMOCTD.

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

TexHu4eckue yCTpOMCTBA M IPAKTHUUECKOE IPUMEHEHHUE: DJJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3€MJICHHE D3JIEKTPONPUOOPOB, KOHAECHCATOP, KOMHPOBAIBHBIN
anmapar, CTpyUHBIM IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL ACHCTBUA 3JIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEl.

IIpOoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.

DneKTpocTaTUYeCcKast 3alluTa.

JMBNeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIaJHM ILJIACTHH,
paccTosHUSA MEX]y HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

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

Hanpsixenue. 3akon Oma 115 ydyacTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHUE. VY nensHoe COIPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MApALUIEIBHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH J[xoymns—Jlena. MOmHOCTD 3J€KTPUUECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) 3yieKTprueckoit nenu. KopoTkoe 3aMbIkanue.

DNeKTpOHHask IPOBOAMMOCTH TBEP/BIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTH IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

OJIEKTPUUYECKUII TOK B PACTBOpax M paciuiaBax »3JIEKTPOJIUTOB. IJIEKTPOJIUTHYECKAs
JUccoIanus. DIEKTPOIIN3.

DneKkTpruueckuil Tok B ra3zax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpoOMCTBA M MPAKTHUECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelbHbIE MPHOOPHI, SJIEKTPOOCBETUTEIbHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHUS, BAKYyMHBIH IHOJ, TEPMHUCTOPHI M (HOTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIM TNOJI, TajbBaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS IIWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUJIOIIATH
MIONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMelaHHOE COETUHEHUE POBOTHUKOB.

[IpsiMmoe u3MepeHue 3IAeKTpoABMXKYIIEH cuiibl. KopoTkoe 3amblkaHHE TadbBaHHMYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

OIHOCTOPOHHSS TPOBOMMOCTD AUO/1A.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yyeHnue cMEMaHHOIO COEIMHEHUS PE3UCTOPOB.

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



HabGnronenue anexrpoiunsa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiiacce OCymIECTBISICTCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsimus, CBS3aHHBIE C W3YYCHHEM METOAOB HAyYHOTO TTO3HAHMS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJEIIb, U3MEPEHUE.

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

buonoeusn: mexannueckoe JBMKEHUE B JKUBOM npupoje, 1udpdysus, ocMocC, TEII000MeH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIOTIEPEIauH, TEIIJIOBOE PAaBHOBECHUE), DIICKTPUUCCKHE SBICHHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEM M Ta30B, 3JEKTPUYECKUE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAs JUCCOLUAINS, TATbBAHHUKA.

l'eoepaghus: BIaxXHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABMXKEHUI C UCIOIBb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIUIHUKKN, HCIOJIb30BAHMWE 3aKOHA COXPAHEHHUS HUMITyJibca B TEXHUKE (pakerta,
BOJIOMET W JIpyrue), IBUTaTellb BHYTPEHHETO CropaHWs, ImapoBas TypOuHa, OBITOBOM
XOJIOMIIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUH TOJIYUYEHHsS] COBPEMEHHBIX MAaTE€pPHUaIoB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJOTWH,  JJEKTpoCTaTHYecKass  3alluTa,  3a3eMJICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI MNpHUHTEp, 3JIEKTpOHArpeBarelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TATHBAHUKA.

11 KUIACC

Pa3nen 4. daekTpoauHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrosiHHbIE MarHuThl. B3anMoAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHoe TOJe€.
Bekrop MarHuTHOM MHAYyKUMH. [IprHIMN Cyliepno3uiMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHayKuuu. KapTuHa AMHUI MarHUTHOW MHIYKIUU TOJISI IOCTOSIHHBIX MarHUTOB.

MaruutHoe 1oje MPOBOJHUKA C TOKOM. KapThHa JWHHUM MHIYKIIMM MarHUTHOTO TOJIS
JUIMHHOTO TIPSIMOTO IPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOIO MPOBOJHUKA, KAaTYIIKH C TOKOM.
OmneiT Opcrena. BzanmopeiicTBre NpOBOJHUKOB C TOKOM.

Cuiia Amnepa, €€ MOJlyJlb M HallpaBJICHHE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BHMKEHHE 3apsiKEHHOW 4YacTUIbl B
OJIHOPOJTHOM MarHuTHOM moJjie. Pab6orta cumsr JlopeHiia.

SlBneHue »nekTpoMarHuTHOM wuHAYKUMH. [lOTOK BekTOpa MarHUTHOW HWHIYKIUU.
DIEKTPOABUKYILAsA CUJIA MHIYKIMU. 3aKOH 3JIEKTpOMarHuTHoW uHaykuuu dapanes.

BuxpeBoe ayiekTpuueckoe IMose. ONEKTPOJABMIKYIIas CWia WHAYKIMU B IIPOBOJHUKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM IIOJI€.

IIpaBuno JleHnna.

NHayKTUBHOCTD. SIBIEHHE CAMOUMHIYKLIUH. DJIEKTPOABUKYILAS CUJIa CAMOUHYKIUH.



OHEeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIIeKTPOMArHuTHOE TOJIE.

TexHuueckue YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUThI, JIEKTPOIBUTATENb, YCKOPUTEIU AJIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIvHUY MHIYKIMY MAarHUTHOTO MOJIA.

B3aumoneiicTBre IByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOIABUKYIIECH CHIIBI HHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yyenne MarHuTHOTO MOJISl KATYIIKUA C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3nea 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

KonebarenbHass cucrema. CBoOOJHBIE MexaHMUYeckhe KosebaHus. [apMoHMYeckue
konebanus. Ilepwon, dacrora, ammautyga u (a3a konebGanuil. I[lpyXMHHBIII MasTHUK.
MaremaTrueckuii MasTHUK. YpaBHEHHE TapMOHMUYECKHUX KojebaHui. [IpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEOaHUX.

Konebarenbupiii KOHTYp. CBOOOJHBIE HJIEKTPOMArHUTHBIE KOJeOaHUSI B HWICaTHLHOM
KoJe0aTeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYeCKUMHU U  DIEKTPOMAarHUTHBIMU
kosiebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHM B HJEAJbHOM KojeOaTeabHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromux KojeOaHUsAX. BeIHYyX/IeHHbIE MeXaHWYeCKue KoieOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHNUSI.

[lepemennsblit Tok. CUHYCOMJANBHBIM MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITTUTYIHOE U IeUCTBYIOIIEe 3HAUE€HUE CUIIbI TOKA U HAIPSKEHUSI.

Tpanchopmarop. IlpomsBomcTBo, mepemada W TMOTPEOIECHHUE AIEKTPUUYESCKOM SHEPTHH.
OKOJIOTUYECKME PUCKH TpU TPOU3BOJACTBE AMEKTpodHepruu. KynpTypa wucnonab3oBaHus
AIIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HHU.

TexHudeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKHH 3BOHOK,
Te€HEPATOp MEPEMEHHOTO TOKA, IMHUH AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue nmapamerpoB KojeOaTeTbHONU CUCTEMBI (MIPYKUHHBIM HIIM MaTeMaTHUeCKUi
MasITHHK).

HabGnronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOAHUIA.

Habmronenue pe3onanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuusorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpPsDKEHUST OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTH W
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

HccnenoBanue 3aBUCMMOCTH MEpUOJa MAJIBIX KOJeOaHW rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne nNEepeMEHHOTO TOKa B IENM M3 I[OCJIEIOBATEIBbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMaCHUMHbBLE B0JIHbL

Mexanudeckue BOJIHBI, yclIoBUs pacnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHust
W JjuuHA BOJHBL [lomepeunble W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpPaXXCHHE, MPEJIOMIICHUE, TMosipu3anus, audpaknus, wuHtepdeperims. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[IIxana smeKTpoMarHuTHHIX BOJH. [IprMEHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHU. Pannonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEbl.

TexHU4ecKnue YCTpPOWCTBAa U NPAKTUUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHKA B TEXHHUKE W MEIUIIMHE, pajap, PaauoONpUEMHUK, TEIEBHU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpOCTpaHEHUE TOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Konebmromieecs Te10 Kak KICTOYHUK 3BYKA.

HabGmonenue oTpakeHus U MPEIOMIIEHUS MEXaHUYECKUX BOJIH.

Habmronenue natepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTBI TOHA C aMIUIUTYIOM M YacTOTOM
KOJIEOAHMH.

HccnenoBanne  CBOMCTB — DJIGKTPOMAarHUTHBIX — BOJIH:  OTpPaK€HHUE, IMPEIOMIICHUE,
noJsipu3anus, nudpakuus, HHTephepeHIIHs.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonuHeitHOe pacipocTpaHEeHHEe CBETa B OAHOPOJIHON Cpejie.
JIyud cBera. ToUeUHBII UICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxeHus cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TpEJIOMIICHHS CBeTa. AOCONIOTHBIM  TMOKa3aTeib
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucniepcust cBera. CrioskHBINM cocTaB Oenoro cBera. L[Ber.



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

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBass ontuka. Wutepdepenius cBera. KorepeHTHble HMCTOYHHKHU. Y CJIOBUA
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

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

ITonspuszanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOSKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl ONTHKA, AU(PpaKIMOHHAS
pemeéTKa, NOJIIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHHWE U MperoMieHHe cBeTa. OnTudeckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue cekTpa ¢ MOMOIIbIO 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.

Pa3nesa 6. OcHOBBI cleIMAJILHOM TEOPHH OTHOCUTEIbHOCTH

['panubl NPUMEHUMOCTH KJIACCHYECKOM MeXaHWKH. [locTymarsl cnenuanibHOM TEOpHH
OTHOCHUTEJIbHOCTH: HMHBApPUAHTHOCTh MOJYJISI CKOPOCTH CB€Ta B Bakyyme, MPUHUUI
OTHOCHUTENIbHOCTH DUHILTEHHA.

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe][JICHHE BPEMEHHU U COKpAILlEHUE JITTUHBI.

OHeprusi ¥ UMITYJIbC PEISATUBUCTCKOM YaCTHLIBI.

CBs13b Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTHUIIbI. DHEPTUs IOKOS.

Pa3nen 7. KBantoBas pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®oronsl. ®opmyna [lnanka cBs3u sHEpPrun GOTOHA C €r0 YACTOTOW. DHEPrUusi U UMIYIIbC
¢doroHa.

OtkpbiTe u uccienoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3aKOHBI
dotorddekra. Ypasuenue DitHmreitna s hotodpdexra. «KpacHas rpanuma» dhotodrddexra.

JaBnenue cBera. OneiTe! [1. H. JIeGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue yCTpOHCTBA M TPAKTHUECKOE NpUMEHEHHue: (oTornemMeHT, (POTOaaTUHK,
COJIHEUHas OaTapesi, CBETOIUOI.



Jlemoncmpayuu

®oTod3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akOHOB BHEIIHEro ¢porodddekra.
CBeToauoI.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OmbiTel Pesepdopna mo paccesuuto o -uactuil. [lnanerapHas
mozenb atoMa. [locrynarer bopa. Usnyuenue u normomenue GOTOHOB IpU MEpPEXoje aroma C
OJIHOTO ypOBHSA »HEpruM Ha Jpyroil. Buasl cnexktpoB. CHeKTp ypOBHEH 53HEPruu aromMa
BOZIOpPOAA.
BousiHoBBI€ cBOMcTBa yacTull. Bosubl ne bpoins. KoprnycKyispHO-BOJIHOBOM Ayan3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.
TexHuueckue yCTpOICTBA W NIPAKTUYECKOE NPUMEHEHHUE: CHEKTpPaJbHbI aHaInu3
(crieKTpocKoI), J1a3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Monuenb onbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habumronenne nuHelyaTbIX ClIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
Habmroienue nuHeRvyaToro cexkTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTHI,  JIOKa3bIBAIOLUE  CIOXKHOCTh CTpOCHHUS  s1pa. OTtkpbiTHE
panuoakTuBHOCTU. OnbITH Pezepdopra mo onpeeneHuio cocTaBa paaioakTUBHOTO U3ITyYeHHUS.
CgoiicTBa anb(a-, 6eta-, raMmma-u3aydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.
OtkpeiTue mpoToHa W HeitpoHa. Hykinonnas Mmonens siapa [eilizenOepra—lBaHeHKko.
3apsn saapa. MaccoBoe uucio siapa. M30Torsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-usnyueHue. 3akoH
pazvoaKTUBHOIO pacnaja.
OHeprus CBS3U HYKJIOHOB B sifjpe. S nepHblie cuibl. Jle@ekT Macchl spa.
S nepusle peakuuu. [lenenue u CUHTE3 SI€ED.
SAnepubiii peaxktop. Tepmosnepnblii cuHte3. IIpobrembl M MEpCHEKTUBBI  SAEpHON
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI IACPHON SHEPTrETHKU.
OnemeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
MeTop1 HaOJIIOIEHUS U PErHCTPAIH 3JIEMEHTAPHBIX YaCTHII.
@dyHnaMeHTaIbHbIE B3auMoAecTBUs. EAMHCTBO (hr3nyeckoit KapTHHBI MHpa.

TexHuueckue ycTpoicTBa M IMPaKTHYECKOE NMPUMEHEHHUE: J03UMeTp, kamepa BuibcoHa,
AJIEpPHBIN peakTop, aTOMHass 6oMOa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOLMX YaCTHII.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM GoTorpadusim).
Pa3pen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH

Oranbel pa3BuTus acTpoHoMuu. llpukiagHoe ¥ MHpOBO33pPEHUECKOE 3HAUYEHHE
ACTPOHOMHUH.

Bun 3Bé3nHoro HeGa. Co3Be3nus, spKkue 3BE3IBI, INIAHETHI, KX BUIUMOE JBHUKCHUE.



Conneunas cucrema.

Connue. Conneuynass axTuBHOCTh. Mcrounuk sHeprun ConHua u 3BE34. 3BE3ABI, X
OCHOBHBIE XapaKTEPUCTUKU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
[JIABHOM MOCIEAO0BATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JJId 3BE3] IJIABHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpPEMEHHBIE MPEACTABICHUS O
IIPOUCXOXAECHNUN U 3BotoLuu CoslHLA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenne u nemwxenue Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon XaO6ma. Paszberanme ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yyenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M C MCIOJIb30BAaHUEM KOMIBIOTEPHBIX MPUIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
STUYECKON cdepax [eATeNbHOCTH YelIOBEeKa, POJdb M MeCTO (U3MKH M acTPOHOMHUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (UINYECKON Teopun B (OPMHUPOBAHUU
IpeCTaBICHUN 0 (PU3MUECKON KapTHHE MUPA, MECTO (PU3NIECKON KapTUHBI MHUpa B OOIIEM PAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocymiecTBIseTcs € Y4ETOM
COJIEpKaTeNIbHBIX MEXKIIPEIMETHBIX CBA3€H C KypcamMM MaTeMaTUKH, OWOJIOTMM, XUMHH,
reorpadyu U TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
SBJICHME, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYUHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
DKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOKIECTBO, BEKTOPBl M HX
IPOEKIMY Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOJAHBIE 3JEMEHTApHBIX (DYHKIIHIA,
MpU3HAKU TI0JI00US TPEYTOJIbHUKOB, ONPEIEICHNE TUIOIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: »nextpuyeckue SBICHUS B KUBOW MHpHUpojie, KojeOarelabHbIE IBUKEHUS B
JKUBOM TIpUpOJIE, ONTUYECKUE SIBJIECHUS B JKUBOM IPUPOJE, NACHCTBUE pagualii Ha >KUBBIC
OpraHU3MBlI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KpUCTaUIMYeCKass CTPYKTypa TBEPABIX TeI,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAH3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3aJI€KH MarHUTHBIX pyl, (oTochEMKa 3eMHOU
[IOBEPXHOCTH, IIPEICKA3AHUE 3EMIICTPICCHU.

Texnonocus: MTUHUM SIEKTPONEpPEIad, TEHEPATOP NEPEMEHHOTO TOKA, JJIEKTPOBUTATEINb,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpuUEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBU-neus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapest.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHEro o0Imero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaIpPEeIMETHBIX U IPEAMETHBIX 00Pa30BaTEIbHBIX PE3YJILTATOB.

JJIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS yueOHOTO mpeamMera «Du3mKay ODKHBI OTPAKaTh
TOTOBHOCTb M CHOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJACTBOBATHCS CHOPMUPOBAHHONW BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHICKOro  OOIIecTBa,
pacIIMpeHue KU3HEHHOI'O OIbITa M ONIBITA AESITEIbHOCTH B IPOLIECCE PEATU3aLUU OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIMU  OO0ydYarolmerocs Kak AakKTUBHOTO W
OTBETCTBEHHOI'O YJIEHa POCCUICKOI0 OOLIECTBA;

NPUHATHE TPAJULIHUOHHBIX OOIEYETIOBEUECKUX TyMAaHUCTHYECKUX M JEMOKPATHYECKUX
IIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B HHTEpEcax TpakJaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CAaMOYIPABJICHUU B 00pa30BaTEIbHON OpraHU3aIlu;

YMEHUE B3aUMOJICHCTBOBATh C COIHMAIBHBIMH HWHCTUTYTAMHU B COOTBETCTBUU C UX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTh K T'YMaHUTApPHOU U BOJIOHTEPCKOM JI€ATEIbHOCTH;

2) NAaTPHOTHYECKOTO BOCTIUTAHUS

c(hOpMUPOBAHHOCTh POCCUMCKON I'paX1aHCKON UACHTUYHOCTH, TaTPUOTU3MA;

LEHHOCTHOE OTHOLIEHHWE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHIKEHHMSIM POCCHMCKUX
yU€HBIX B 007acTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHMUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUEHTUPYSCH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M [IEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YUYEHOTO;

OCO3HaHHE JIMYHOTO BKJa/la B IOCTPOEHUE YCTOMUNBOIO OYAYyLIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUUYECKOE OTHOLIEHHE K MHUPY, BKJIIOUasl 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
¢u3nveckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEeC K pa3IuyHbiM cdepamM MNpopecCHOHANbHOW MJESITeNbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp OymymIeit
npodeccuu 1 pearn30BbIBaTh COOCTBEHHBIC KIU3HEHHBIC TUIAHBI;

TOTOBHOCTb M CIOCOOHOCTHh K 00pa30BaHUIO M caM000pa3oBaHUIO B o0nacTu (pU3UKK Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYpBI, OCO3HAHHE TJIOOATBFHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IJIAHUPOBAHUE M OCYIIECTBIICHUE JICHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA;



pacuiMpeHre OmbITa JEeATeNbHOCTH SKOJOIMYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAaHUH 10 PU3NKe;

7) HEHHOCTH HAYYHOT'O MIO3HAHMS:

C(OPMUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3UYECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAayYHOH JEeSATeJIbHOCTH, TOTOBHOCTh B TpOLIECCE M3YUCHHS (DU3UKH
OCYIIECTBIISATH MPOSKTHYIO U HCCIIEA0BATENBCKYIO JEATEIILHOCTh HHIANBHUIYAILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHBI
IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CcTBUS
Ba3oBble JJornueckue aeiicTBuA:

CaMOCTOSTENIbHO (OPMYJIUPOBaTh M aKTyaJu3HpOBaTh IMpoOJjeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTPENIETISATh eI JACSITEIIbHOCTH, 33]1aBaTh IMapaMeTPhl U KPUTEPUHU UX TIOCTUKEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

pa3pabaThIBaTh IUIaH PEHICHUS TIPOOJIEMBI C YUETOM aHallM3a UMEIOIINXCS MaTepHabHbIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTH, OIIEHUBATH COOTBETCTBHE DPE3YJIHTATOB LIEISM,
OIICHUBATh PUCKH ITOCIICICTBHUI JICSITCIBHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPabOTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaTh KPEATUBHOE MBITIICHUE TPU PEIICHUH KU3HEHHBIX TTPOOJICM.

Ba3oBrble ucciie10BaTeIbCKHE AeHCTBHSA .

BJIQ/IeTh HAYyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HayKH;

BIIJICTh HABBIKAMHU YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa4
buznYecKOro cofepx aHusl, MPUMEHEHHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYEHHIO HOBOTO 3HAHUs, €r0 HMHTEpIIpETaIluH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE MPHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyallM3UpOBaTh 3ajady, BBIABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOIUTh apPTyMEHTHI IS JI0KAa3aTelIhCTBA CBOUX YTBEPXKICHU,
3a/1aBaTh apaMeTPhl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh TOJTYYEHHBbIE B XOJE€ peUIeHHS 3aJaud pe3yiabTaThl, KPUTHUECKU
OIICHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSX;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 33a/J]a4d B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MePEHOCUTh 3HAHUS TI0 (PU3MKE B IPAKTHUECKYIO 00IaCTh KUZHEACITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE WJICH, TIpeJIaraTh OPUTHHAIBHBIC TOXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]1a4UH, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMU TMOJy4deHUs WHOOpMAIMU (GU3HUECKOTO COACPIKAHUS U3 UCTOUYHHUKOB
Pa3HBIX THWIIOB, CaMOCTOSITEIbHO OCYIIECTBJISATh TIOMCK, aHAW3, CHUCTEMAaTHU3aIuio |
WHTEPIIPETANNIO HHPOPMALINK Pa3IMYHBIX BUAOB U (hOPM MPE/ICTABICHHUS,

OIICHUBATh JOCTOBEPHOCTH HH(OpMAITHH;



UCIIONIb30BaTh CPEICTBA HMH(POPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pelIeHNN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX 3a/lad C COOJIOJICHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHtsl, PaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€301acHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACPKAHUS B pPa3NUYHBIX (opMmarax ¢ y4ETom
Ha3HayeHus: WHGOpPMAlMKM M UEJNEeBOM ayAUTOPHM, BBIOUpas ONTUMaJIbHYIO GopMy
MPEJICTABICHUS U BU3YAIH3AIIH.

KoMMmyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISATh OOIICHHE HAa YpOoKaxX (PM3UKKU M BO BHE-YPOUYHOU JI€SITEIbHOCTH;

pacro3HaBaTh MPEANOCHUTKH KOH(GIMKTHBIX CUTYaIlui U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIAraTb CBOK) TOYKY 3PEHUS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U UHIUBUIYaTbHON PaOOTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C yuy€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KJA0T0 WICHA KOJUICKTHBA,

MPUHUMATh LIEJIHM COBMECTHOM JAEATEIbHOCTH, OPraHW30BBIBATH W KOOPIAWHUPOBATH
JEUCTBUA 110 €€ NOCTHUIKEHMIO: COCTABIATH IUIAH JEHUCTBUM, PACHPEACISATH POJIU C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3yJbTaThl COBMECTHOU pabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJA M KaXXIOT0 y4YaCTHHKA KOMaH/bl B OOIIMI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeyaraTb HOBBIE MPOEKTHI, OLEHUBATH MJEU C IMO3ULUMHA HOBU3HBI, OPUTHMHAIBHOCTH,
MPaAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CUTYyalUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPAKEHHE, OBITH MHUITUATHBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATENbHYIO NESATEIBHOCTh B 00JacTH (PU3UKU U
ACTPOHOMUH, BBISIBISITH TPOOJIEMBI, CTaBUTh U ()OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELICHHUS PAcu€THBIX M KAYECTBEHHBIX 3a]ad, IUIaH
BBIMTOJIHEHUS] MPAKTHUYECKOM paboThl ¢ Yy4YETOM MMEIOUIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOJKHOCTEHN U IIPEAIIOYTECHHMI;
JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;
pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTEHUH];
JienaTh OCO3HAaHHBIM BBIOOpP, apryMEHTHPOBATh €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OILICHUBATh MPUOOPETEHHBIN OMBIT;
CHOCOOCTBOBaTh (POPMHMPOBAHUIO U MPOSABICHHUIO JPYAULIUU B 00JacTu (U3MKH,
MOCTOSIHHO IMOBBIIIATh CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:
JlaBaTh OLIEHKY HOBBIM CHUTYallUsSM, BHOCHUTb KOPPEKTUBBI B JAESTEIbHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;
BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
Y MBICJIUTENBHBIX IPOIIECCOB, X PE3YIbTATOB U OCHOBAaHUI;
MCIIOJIb30BaTh NPUEMBI peIeKCUH 71l OLIEHKH CUTYalliu, BEIOOpa BEPHOTO PELICHHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHIKEHUIO;
IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€ PE3YJITATOB EATEIbHOCTH;
IPUHUMATD ce0sl, TOHUMast CBOM HEJOCTATKU U IOCTOMHCTBA;



[IPUHUMATb MOTUBBI U ApIYMEHTBI APYIUX [IPU aHAIU3E PE3YJIBTATOB IEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO IPYTUX HA OLIMOKH.

B mporiecce H0CTHKEHHS TMYHOCTHBIX PE3YJILTATOB OCBOCHHS IPOTPAaMMBI 10 (prU3HKe JJIst
YPOBHSI CpEAHET0 OOIIero 00pa3oBaHUs y OOYYAIOIIUXCS COBEPIICHCTBYETCS 3MOIMOHATLHBIM
UHTEJUICKT, MPEAINOoJaranui choOpMHUPOBAHHOCTS:

CaMOCO3HaHM, BKJIFOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE IMOIMOHAIBHOE COCTOSHHE,
BUJICTh HAIPABIICHUS PAa3BUTHS COOCTBEHHOM IMOIIMOHAIBLHOU chepbl, ObITh YBEPEHHBIM B ceOe;

caMoperyJIUpOBaHMs, BKJIFOYAIOIIIETO CaMOKOHTPOJIb, yYMEHHUE PUHUMATD
OTBETCTBCHHOCTh 3a CBOE IIOBEICHHE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOIMOHAIBHBIM
U3MCHEHHSIM H MIPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMK, BKIIOYAIOIICH CTPEMIICHHE K JIOCTIIKCHHIO IEIU U YCIEXY,
ONTUMU3M, MHUIITUATHUBHOCTb, YMCHUC I[eﬁCTBOBaTb HCXO0O U3 CBOUX BO3MOX(HOCTeﬁ;

OMITATUH, BKIIOYAIONICH CHOCOOHOCTh MOHMMATh SMOIMOHAILHOE COCTOSHHE APYIHX,
YUYHUTBIBATH €TI0 MPH OCYIIECTBICHUH OOIIEHHS, CIIOCOOHOCTh K COYYBCTBUIO M CONEPEKUBAHHUIO;

COIMAIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BBICTPAMBATH OTHOLICHUS C IPYTHMH
JFOABMU, 3200THTHCS, IPOSBIISTH MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonny oOyuenust B 10 Kiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHHUI:

JIEMOHCTPUPOBATh HA TMPUMEpax poiib U MeCTO (U3MKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHH, B IIPAKTUYECKOH
JESATEIIBHOCTH JIIOJEH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJENel: MaTepualibHas
TOUYKa, MHEpLUaJbHas CHCTeMa OTCY€Ta, aOCOIIOTHO TBEPIOE TENO, UACANBHBIM ra3, MOJEIH
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TN, TOUCUHBIH DJIEKTPUUYECKHUM 3aps] MpU peleHUuU
bu3nueckux 3anay;

pacrio3HaBaTh (U3MYECKUE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KMHETUYECKON TEOPUHM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMHUKHU:
PaBHOMEPHOE U PABHOYCKOPEHHOE IPSMOJIMHEHHOE JBUKEHUE, CBOOOJHOE MaJeHUE Tel,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLUs, B3auMojaeicTBue Tei, anddysus, OpoyHOBCKoOe
JIBIDKEHUE, CTPOCHHUE XKUJIKOCTeW M TBEPIBIX Tes, M3MEHEHHE 00bEMa Tell NMpU HarpeBaHUU
(oxJa’kIeHUN), TEIJIOBOE PaBHOBECHUE, UCIIAPEHNE, KOHACH ALV, TUIaBICHNE, KPUCTAJUIN3aLus,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, IOBBIIICHUE JAaBJICHUS ra3a IIPU €r0 HarpeBaHUU B 3aKPBITOM
COCyZ€, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMS Tra3a B H30IpoLeccax, IEKTpU3alus Tell,
B3aUMOJICHCTBUE 3apsI0B;

ONKCHIBaTh MEXAHMUYECKOE JIBM)KEHUE, UCHOJb3ys (U3MYECKHUe BETUYMHBI: KOOpAUHATA,
IIyTh, NMEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHja, UMITYJIbC Teld, KHHETHYECKas
SHEprus, MOTEHIMaJIbHAs SHEPrus, MeXaHudyeckas paboTa, MeXaHHYecKas MOIIHOCThb; MNpHU
ONHCAaHUM TPABHJIBHO TPAKTOBaTh (PU3UUYECKUN CMBICI HCIOIB3YEMbIX BEIMYUH, HX
0003Ha4YeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUHUHY
C IPYTUMU BEJIUYUHAMU;

ONMCHIBATh W3YYEHHBIE TEIJIOBBIE CBOICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢u3nueckue BENWYMHBL: JIaBJICHUE Tasza, TeMIleparypa, CpelHsis KHUHETHYecKash SHEeprus
XAaO0THUYECKOI0 JBMIKEHUS MOJIEKYJ, CPEAHEKBAJApPAaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThl, BHYTPEHHSSI dHEprus, padora rasza, Kod(UIHUEHT MOJE3HOro JEUCTBUS TEIJIOBOIO
JIBUTATEIIS; IPU ONMCAHUM MTPABUIILHO TPAKTOBATh (DU3UUYECKHI CMBICI UCIOIb3YEMbIX BEIUYHH,
uxX OOO3HAYCHMS W EIUHUIBI, HAXOTUTHh (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYNHY C IPYTHUMH BEITUYHHAM;



OTHCHIBATh M3YYCHHBIC JJICKTPHUECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBICHUS
(TIpoIIeCChl), MCIONB3Ysl (PU3UYECKUE BEITUYMHBL: DIICKTPUUSCKUHA 3apsii, dJICKTPUYECKOE IO0JIe,
HANpsHKEHHOCTh  TOJIs, TOTEHIMAJN, pPa3HOCTh IOTCHIMAIOB; MpPH ONHCAHWU MPABHIBHO
TPAKTOBATh (PU3UYCCKUI CMBICT HCIIONB3yeMbIX BEIMYMH, UX OOO3HAYCHHS M CIUHUIIBI,
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEJIHMUMHY C IPYTUMH BETUYHHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, HCIONB3YS (DU3MUYECKHE 3aKOHBI U
MPUHIUIIEL: 3aKOH BcemMupHoro TsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3aKOH coxpaHEHUs
MEXaHHYECKON SHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCa, PUHITUI CYTIEPIIO3ULIUN CHJI, IIPUHITUTT
paBHOIPABHUsSI MHEPLUATHHBIX CUCTEM OTCYETA, MOJCKYISIPHO-KHHETHUECKYIO TEOPHIO CTPOCHUS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBS3b CPEOHECH KWHETHMYECKOW OSHEPTHH TEIJIOBOTO JBHYKCHUS
MOJICKYJ C aOCOJIFOTHOM TeMIlepaTypou, MEpBBIH 3aKOH TEPMOJIWHAMHKH, 3aKOH COXPaHCHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, MpW 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTEeMaTUYECKOE BRIPAKEHUE U YCIOBUS (TPAaHUIIBI, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPUHIIMITBI ICHCTBHS MAIIHH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pas3iinyarh yCIOBUS MX O€30MAaCHOTO MCIIOJIB30BAHUS B TIOBCEAHECBHOM KI3HH,

BBITIOJTHATH JKCIIEPUMEHTBI 110 HWCCIICJOBAHUIO (DH3UYECKUX SIBICHUH W TIPOIECCOB C
UCIIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHUH, TMpu OSTOM  (HOpPMYIHpOBAThH
npobieMy/3agady M TUIOTE3y Y4eOHOro OKCIEpUMEHTa, COOMpaTh YCTaHOBKY W3
NPEIOKEHHOTO 000PYA0BaHUs, TPOBOIUTH OIBIT U (HOPMYITHPOBATH BHIBOJIBI;

OCYIICCTBIISATh TIPSMBIE W KOCBEHHBIC H3MEPCHHS (DU3MYECKHX BEIWYWH, TPH ITOM
BEIOMpATh ONTUMAIBHBIA CIIOCOO W3MEpPEHUS M HWCIIOIh30BaTh HM3BECTHBIC METOJBI OICHKU
MOTPEIIHOCTEN U3MEPEHUIA;

UCCIICIOBATh 3aBHUCHUMOCTH MEXIy (DU3MUECKUMH BEIUYMHAMH C HCIOJIb30BAHUEM
OPSIMBIX  U3MEPCHH, TMPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIBTATHI
MOJTYYEHHOW 3aBUCUMOCTH (PM3UYCCKUX BEIWYMH B BUJC TAOMUIl U TpaHUKOB, JIeIaTh BBIBOJIBI
MO pe3yNbTaTaM UCCIEI0BaHUS;

coOnrofaTh mpaBuia O€30MacHOrO TpyAa MPU MPOBEACHHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENOBATENILCKOM W TMPOEKTHOW JEATENbHOCTH C
UCIIOJTb30BaHUEM U3MEPHUTEIBHBIX YCTPOKUCTB M JJAOOPATOPHOTO 000PYAOBAHHS,

pemiate pacuéTHbIe 3ala4dl C SIBHO 3a/JlaHHON (U3UYECKOW MOJENbl0, HCIONb3Ys
dbuznyeckue 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOUpATh (PU3UUECKYIO
MOJICJTh, BBIICIATh (PU3NICCKUE BEIMUMHBI W (QOPMYJIBI, HEOOXOIUMBIC I e peleHus,
MIPOBOJIMTH PACUEThI U OIICHUBATH PEATbHOCTH MTOJIyICHHOTO 3HAYCHUS (PU3UYECKO BEITHUNHBI,

peliaTh KayecTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUYMUBYIO IEMOUKY
paccyXJIeHUM ¢ ONOPOi Ha N3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHHUS,

UCIIOJIb30BAaTh TIPW  PEIICHUH YYeOHBIX 33aJa4 COBPEMEHHBIC HH(DOpPMAIIMOHHBIC
TEXHOJIOTHH JUISl TOMCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAIIMH WM TPEICTABICHUS y4eOHOU W
HAYYHO-TIOMYJISIPHON HWH(OpPMAINK, TOJYYEHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UPOBATH MOTydaeMyto HH()OPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIA/la POCCUUCKUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BSICHEHHE TIPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKH W TEXHOJIOTHIA,

UCIIOJIb30BaTh TCOPETHUSCKWE 3HAHWS 10 (U3WKE B TIOBCEAHCBHOW IKU3HU IS
obecrnieueHns 0€30MacHOCTH MpHU 00paIlleHUuH ¢ MPUOOPAMH U TEXHHUECKUMHU YCTPOUCTBAMH, IS
COXPaHEHHUS 3I0POBbS U COOIIOICHUS HOPM DKOJIOTUYECKOTO TOBECHHS B OKPY>KaIOIIel cpee;

paboTaTh B TPYIIITE C BBITIOJHEHUEM PA3IMIHBIX COIMAIBHBIX POJICH, TUTAHUPOBATh paboTy
TPYNIBL, PalOHAIBHO pacHpeleNsTh OOS3aHHOCTH U IUIAHUPOBATh JCATCIHHOCTH B
HECTAH/IAPTHBIX CUTYAIUsIX, aJICKBAaTHO OIICHWBATh BKJIAJ Ka)XJOTO M3 yYACTHUKOB TPYIIIHI B
pelieHrne paccMaTpUBaeMON IPOOIIEMBI.



K xonmy oOyuenust B 11 Ki1acce npeaMeTHbIe pe3yinbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:

JIEMOHCTPUPOBATh HA MpUMEpax pojib U MecTO (GU3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TEXHOJOTHH, B IIPAKTUYECKOH
JeSITeIbHOCTH JIFO/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHUHBI MUPA;

YUUTBIBATh TPAHMULIBI TPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJIeJIeH: TOYEeUHBIN
JJIEKTPUUECKUI 3apsl], Jy4 CBeTa, TOYEYHBIM HCTOYHMK CBETa, sJepHas MOJEIb aroma,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPU PEeLIeHUN (PU3UIECKUX 3a1a4;

pacrio3HaBaTh (hU3MYECKHE SBJICHUS (IIPOLECChI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
JIEKTPOJUHAMUKNA U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOE, MarHuTHOE JAEWCTBUS TOKA, B3aMMOJAEHCTBUE MArHUTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JCHCTBHE MAarHUTHOTO IMOJS HA IPOBOJHUK C TOKOM W JBWKYIIMHCS 3apsj,
AIIEKTPOMArHUTHBIE KOJICOaHUS M BOJIHBI, IPSIMOJIMHEHHOE paclpOCTPAaHEHUE CBETA, OTPasKEHHE,
npejomiieHue, uHTepdepeHuus, Iupakuus W NOoJsIpU3alus CBETa, JAUCHEpCUs CBeTa,
dotoanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHrHe, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAs! U UCKYCCTBEHHAs PaIiOaKTUBHOCTb;

OTMCBHIBATh M3YYECHHBIC CBOMCTBA BEIECTBA (DJICKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
JIEKTPUUECKYIO IPOBOJUMOCTb PA3JIMYHBIX CPell) U JIEKTPOMArHUTHBIE SIBJICHUS (IIPOLIECCHI),
UCNONb3Yys (U3NYECKHE BEIUYMHBL: AJIEKTPUUYECKUM 3apsij, cujla TOKa, BIIEKTPUYECKOe
HaIpPsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOABUKYIIas CUIIA,
paboTa TOKa, MHAYKLIMS MarHuTHOro mnoJjs, cwia Awmmnepa, cuwia JlopeHua, MHIYKTUBHOCTb
KaTyUIKH, SHEPrus 3JIEKTPUUYECKOI0 M MArHUTHOIO TMOJIEH, MEepHoA W 4yacToTa KosieOaHud B
K0JIeOaTeNbHOM KOHTYpE, 3apsi/l U CUja TOKa B MPOLIECCe TApPMOHUYECKUX 3JIEKTPOMArHUTHBIX
Koyie0aHni, (POKYCHOE pacCTOSIHHE M ONTHYECKas CHJIA JIMH3BI, MPU OMHCAHUU MPAaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OOO3HAUEHUS W CIMHHIIBI,
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMYUHY C JPYTUMH BEJTMUYNHAMM;

ONHUCBHIBATh M3YYEHHBbIE KBAHTOBBIE SIBJIEHUS W TPOLIECCHI, HUCMONb3Yys (PU3HUECKue
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, YHEPTHUS U
UMIyNbC (OTOHA, TEPHOJ IONypaclaja, YHEPTUs CBSA3M aTOMHBIX SAEp, MPH ONHCAHHUU
NOPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIMYMH, MX O0O3HAUYeHUS U
€IMHUIIBI, YKa3blBaTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO (DU3MUYECKYIO BEJIWYMHY C JIPYTHMHU
BEJIMYMHAMH, BBIYHCIISITH 3HAYCHNE (PH3UUECKON BEITMYHMHEI;

aHATM3UPOBaTh (PU3MUECKUE TMPOIECCH W SBICHUS, HCIONB3Ys (DU3MUECKUe 3aKOHBI U
OpUHIUNBL:  3aKkOH OMa, 3aKOHbBI IOCIIEAOBAaTENbHOIO UM MapaJlIebHOIO  COEIMHEHUS
OPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 5SJEKTPOMAarHUTHOM HMHAYKLIUH, 3aKOH
MPSIMOJIMHEMHOTO pacpOCTpaHEHUsI CBETA, 3aKOHBI OTPAKEHUs CBETa, 3aKOHBI MPETOMIICHUS
cBeTa, ypaBHeHHe OHHmITeWHa s ¢GoTodddeKTa, 3aKOH COXpaHEHUS HHEPruH, 3aKOH
COXpaHEHHMs] HMIYJbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOT0 4YMcia, MOCTynaThl bopa, 3aKkOH paJuOaKTHBHOIO paciajaa, MpU 3TOM pa3ivyaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BbIpRKEHUE W YCIIOBHs (TPaHUIIBL,
00JacTi) IPUMEHUMOCTH;

OTIpeNIeNATh HANpaBJICHUE BEKTOpA MHIYKIIMA MAarHUTHOTO TIOJS TMPOBOJHUKA C TOKOM,
cuiiel Amnepa u cuibl Jlopenna;

CTPOUTH M ONKCHIBATh N300pa’keHHe, CO3/1aBAEMOE TUIOCKUM 3€pKajioM, TOHKOH JINH301;

BBIMTOJIHATh OKCIIEPUMEHTHI IO HWCCIEAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOIECCOB C
UCTIOIF30BAaHUEM TPSIMBIX W KOCBEHHBIX HW3MEPEHWH: Tpu 3TOM  (OPMYITHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY M3
IPEI0KEHHOTO 000PYAOBaHUs, TPOBOIUTH OMBIT U (POPMYIHPOBATH BHIBOBI;



OCYHWICCTBJIATL HNPSAMBIC W KOCBCHHLIC H3MCPCHUA (I)I/ISI/I‘IGCKI/IX BCJIIMYUH, IpU 3TOM
BbIOMpaTh ONTUMANbHBIN CIOCO0 M3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OLIEHKHU
MOTPEIIHOCTEN U3MEPEHUN;

Huccjaca0BaTh 3aBUCUMOCTHU (1)I/I3I/I‘-ICCKI/IX BCJIMYHH C UCIIOJIB30BAHUECM IIPAMBIX I/ISMepeHHfIZ
P 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yNIbTaThl MOJYUYEHHON 3aBHCUMOCTH
busznyecKkux BENWYMH B BHAE TaOMUI M TrpaduKoB, JeiaTh BBIBOABI MO pe3yiabTaTaMm
UCCJIEJIOBAHMUS,

coOmoaTh mMpaBmia 0O€30MacHOrO TpyAa NpU TPOBEICHHHM HCCIEAOBAHMM B pPaMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIENIOBATEIbCKOM ¥  TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOPHOro 000pyI0BaHUS;

pemiate pacu€THbIe 3a/Jayd C SIBHO 3a/JlaHHON (U3UYECKOM MOJENbl0, HCIONb3Ys
¢u3nueckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4H BBIOMPATh (PU3HUECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE Ui €€ pEelIeHHUS,
MPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAUeHUS (PU3NUECKON BEIHYNHBI,

peliaTh KayeCTBEHHBIC 3aJaud: BBICTPAUBATh JIOTMUECKH HEMPOTHUBOPEUMBYIO IEMOUKY
paccyXJI€HH ¢ ONOpor Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHUS,

HCIIOJIB30BaTh IIpU PCIICHHUU yqe6HI>1x 3aga4 COBPCMCHHBIC I/IH(l)OpMaHI/IOHHI)Ie
TEXHOJIOTHUH ISl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUU U TMPEACTABICHHUS Y4eOHOH u
HAYYHO-TIOMYJISIPHOM HH(OpPMAIMK, MOJYYEHHOW W3 Ppa3IUYHbIX HCTOYHHKOB, KPUTUYECKU
aHAJTM3UPOBATH MOJTy4aeMylo HHPOPMAIIUIO;

00BSACHSITH IMPUHIUIIBI IIGI\/JICTBI/ISI MalluH, HpI/I60p0B 1 TCXHUYCCKUX yCTpOfICTB, pas3inydarb
yCIIOBUS UX 0€30MacHOr0 UCTIOIb30BaHUS B IOBCETHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B 00BSICHEHUE TIPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

HCIIOJIB30BAaTh TCOPETUYCCKUC 3HAHUA 110 (1)I/I3I/IKG B HOBCG}IHGBHOﬁ KU3HU [OJIs1
obecrnieueHns 0€30MacHOCTH MPHU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHUCTBAMHU, TS
COXpaHEHHUS 3I0POBbS U COOIIOICHUS HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPY>KaIOIIEH cpee;

paboTaTh B IPYIIIE C BHIIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IUIAHUPOBATH paboOTy
IpyNIbl, palUOHAIBHO pacHpeleNsTh OOf3aHHOCTH U IUJIAHUPOBATh JESATEIBHOCTh B
HECTaHJAPTHBIX CUTYallMsX, aJl€KBaTHO OLIEHHUBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB TPYIIIBI B
pelieHre paccMaTpUuBaeMOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 bubmmoreia LIOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kutiematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auraniica ! https://m.edsoo.ru/7f41bf72
bu6 OK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 hgpil;ll()nféeliiasi.ru 17§41b72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 Octonel TEPMOITHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubnuorexa [IOK
' ®Da30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24



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

Paznen 4. JIEKTPOJJUHAMUKA

bubmuorexa [JOK
1 eKTpOCTaTIR 10 https://m.eds00.ru/7f41bf72
49 [TocTosHHBIN 25IeKTpUYECKUi TOK. TOKH B 12 bubmuorexa [JOK
' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHOE BpeMms 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KIIACC

KounvecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazpen 1. JIEKTPOIUHAMUKA
MaruauTtHoe nosie. DJIeKTpOMarHuTHas bubnnorexa [HOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoseGaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4YecKHe U dJEKTPOMarHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuotexa [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 Bubmmorexa LIOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4. A
3 TOMHOE S7JPO 5 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6 OBOBHIAIOIIEE ITIOBTOPEHHUE
Htoro no pazneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

ITOYPOYHOE IIVTIAHUPOBAHUE

10 KJIACC
N KounyecTBO 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
Tema YpoOKa K()]-[Tpo,m,]-[],[e HpaKTI/I‘lCCKI/Ie 05pa3OBaTeJIbHLIe
n/n Bceero U3YYEeHUS
padoTbI padoThbI pecypcbl
®du3uka — HayKa O PUPOJIE.
1 Hayunblie MeT(})];[(I)I HO?I:)HapHI/iI 1 bubmorexa [JOK
https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIero MUpa
Ponb u MecTo pusuku B
(GhOopMHPOBaHUK COBPEMEHHOM bubnnoreka [JOK

2 . 1
HAayYHOW KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH IO IeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHHUYECKOTO 1 bubmuorexa [JOK
newkenus. [lepemerienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

4 PaBHOMEpHOE IIPAMOIIMHEWHOE 1 bubnuoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOJIMHENHOE 1 bubnnorexa [JOK
IBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoHOe majieHne. Y cCKopeHue 1 bubnmoreka [JOK
CcBOOOIHOTO MaIeHUs https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUXKEHUE.

7 I[I;I/I)KCHI/IC MaTepiaHBHOﬁ TOYKH I10 1 bubmorexa IOK

https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
[TpyHIMIT OTHOCUTENBHOCTH
8 Fell)nnnue;{. WNHueprimanbHble CUCTEMBI 1 bubmmorexa [JOK
8 https://m.edsoo.ru/ff0c3be8
orcyera. IlepBblii 3akoH HeroToHa
9 Macca Tema. Cuna. [Ipunnmn 1 bu6mmoreka [IOK



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

Cynepno3uuuu cui. Bropoii 3akoH
HproToHa 1151 MarepuaabHOU TOUKU

https://m.edsoo.ru/ff0c3be8

Tperuii 3akoH Herorona mis

bubmuoreka [JOK

10 MaTepualIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cua

11 TSDKECTH. HCII))BaH KOCMHYECKast bubmmorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdumnment

13 TpeHust. Cuiia CONpOTUBIICHUS IPU bubnnorexa [HOK
JIBUKEHUH TeJIA B )KUIAKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[loctynarensHoe 1 BpalaTenabHOE

14 JIBIDKEHUE a0COJIFOTHO TBEPOTO bu6mmoreka [IOK
tena. MomeHT cuitbl. [11e40 cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHS TBEPIOTO TEa
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMbI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Wmiynbe cuitbl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
uMmnyiabsca. PeakTuBHOE NBUKEHME
PaboTa 1 MOLITHOCTH CHJTBI.

16 Kunernueckas sHeprust bubnuoreka [IOK
MarepuanbHoil Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
M3MEHEHUU KMHETUYEeCKOW dHEPrUu
[loTenumanpHas 3HEpPrusl.

ITorenunansHas aljepmﬂ yIPYro Bu6morexa LIOK

17 ne(OpMUPOBAHHON TPYKHHBI.

[ToreHunanbHas SHEPrUs Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ffO0c461a



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

19

20

IToTeHnmanbHbIE U
HENOTeHIMalIbHbIe CHIIBL. CBSI3b
paboOThl HEMOTEHITUATBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKOU YHEPTUU
CHUCTEMBI TeJI. 3aKOH COXpaHECHUS
MEXaHU4ECKOU dSHEPTUU

JlaGopaTopHnas pabota
«HccnenoBanue cBs3u pabOTHI CHITBI
C M3MCHEHUEM MEXaHUYECKOMN
SHEPIHH Tella Ha IpUMepe
PaCTSKCHUS PE3UHOBOTO KTYTa»

KonTponbhas pabota no Teme

«Kunemaruka. /lunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4h74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. bpoyHOBCKOE ABUKEHUE.

Muddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0c4dc?2

22

XapakTrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mopenu cTpoeHust ra3os,
JKUJIKOCTEN U TBEPJBIX TEI

23

24

Macca monekyn. KonnuectBo
BemlecTBa. [locrossuHas ABoraapo

TennoBoe paBHOBECHE.
Temneparypa u €€ usMepeHue.
[IIxana remnepatyp Llenbcus

25

Wneanpuerii raz 8 MKT. OcHOoBHOE
ypaBHeHue MKT

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

26

AOcoroTHas TeMIiepaTypa Kak Mepa

bu6mmoreka [IOK



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

CpEeHEW KMHETUYECKON SHEPTUun
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Kinaneiipona

https://m.edsoo.ru/ff0c511e

27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota

98 «HccnenoBanue 3aBUCHMOCTH
MEXIy IapaMeTpaMu COCTOSTHHS
Pa3peKEHHOTO ra3ay

29 N3omnporiiecchl B uaeanbHOM raze u bu6mmoreka [IOK
uXx rpaduUecKoe MpeaCcTaBICHHE https://m.edsoo.ru/ff0c570e
BnyTrpennssa sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 crioco0OkbI e€ u3MeHenus. KoanuectBo bubmuorexa [JOK
TEIJIOTH ¥ paboTa. BHyTpeHH s https://m.edsoo.ru/ff0c5952
SHEPIHsi OJHOATOMHOTO UJI€aJTbHOTO
rasza

31 Buasl Tennonepenaun bubmmoreia LIOK

https://m.edsoo.ru/ff0c5¢c36
VnenbHas TEMI0EMKOCTD BEIECTBA.

39 KonngecTBo TemnoTs! mpu bubnnorexa [JOK
Terutonepenave. AnnadaTHbIN https://m.edsoo.ru/ff0c5¢c36
npoiiecc

33 I1epBbIil 3aKOH TEPMOTMHAMUKHA U bubnnorexka [JOK
€ro MpPUMEHEHHE K U30IPOoIeccaM https://m.edsoo.ru/ff0c5efc
HeobpaTumocTs mpoIieccoB B

34 HpI/Ip(I:Ile. Bropoit I;aIIjOH bubmorexa IOK

https://m.edsoo.ru/ff0c6230
TEPMOJAUHAMUKU

35 [Tpunmun nevicteust u KII1/ bu6mmoreka [IOK
TEIIOBOM MaIlIUHBI https://m.edsoo.ru/ff0c600a

36 [uxn Kapro u ero KI1J]



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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DKoJIorn4yecKue mpooIeMbl

37
TEIUIOPHEPTrEeTUKHU
00600 7|
38 «M(z)n]:;l KJ)ITH;a;}IIP q()):;mca OcHoBBI bubamorexa LIOK
yip ' https://m.eds00.ru/ff0c6938
TEPMOJIUHAMUKI
K o
30| «Monexynspuas o, Ocxons: utmiotexa LIOK
yp ) https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooOpa3oBaHre U KOHICHCAITUS. bu6mmoreka [IOK
VcniapeHue u KUIeHue https://m.edsoo.ru/ff0c63b6
A0
4 | mmomsocts nostyxa, Hocnmensst Bubmiorera LIOK
Ayxa. = https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucrammueckue u
A
12 | oxotors somemmton, Kot Batmnorexa I1OK
p - AR https://m.edsoo0.ru/ff0c65f0
Kkpuctajiibl. CoBpeMEHHbIE
MaTepHuabl
. SH:BHGI;I/IG : KI())I/I:TaH:I/IS;IHI/ISI. Butmiorexa [IOK
JIbHAS TEIUIOTA IUIABICHHUA.
A https://m.edso0.ru/ff0c6708
CyO6numarus
bubmuorexa [JOK
44
VPaBHCHHE TEILIOBOTO Oananca https://m.edsoo.ru/ff0c6820
. | S e
3apa. la SfleKTprHcee https://m.edsoo.ru/ffOc6bcc
3apsi0B
o | Do
YHPOBOA ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHUS JEKTPUUYECKOTO 3apsjia
47 B3anMoneiicTBue 3apsoB. 3aKoH bu6mmoreka [IOK



https://m.edsoo.ru/ff0c6938
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Kynona. ToueuHslil 35eKTpuyeCcKuil
3apsiz

https://m.edsoo.ru/ff0c6ced

48

Hanpssk€HHOCTB MIEKTPUYECKOrO
nosist. [IpuHIMn cynepnosuuuu
ANEKTPUUYECKHUX MoJeu. JInnun
HaIpPsHKEHHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6df2

49

50

51

Pabota cun 3eKTpoCcTaTHIeCcKOro
noiisa. [Torenuman. PasHoctb
IIOTCHIIHNAJIIOB

HpOBOI[HI/IKI/I " JUBJICKTPUKHU B
QJICKTPOCTATUYCCKOM IIO0JIC.
I[I/IBJ'ICKTpI/IquKaSI IMPOHUIACMOCTb

Onexrpoémkocts. KonaeHncarop

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7018

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

52

DNEeKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsHKEHHOTO KOHJIEHCAaTopa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c72c0

53

54

55

JlaGopatopHas pabota "M3mepenue
ANIEKTPOEMKOCTH KOHAEHCcaropa'

[IpuHIMI NElCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIMMUPOBAIBHOTO
amnmnapara, CTpyHHOro npuHTepa.
DJNeKTpOocTaTUYECKas 3alluTa.
3a3eMiieHHe IEKTPOIPUOOPOB

DJIEKTPUUYECKHI TOK, YCIOBHS €r0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma jist
y4acTKa Ienu

56

[MocnenoBaresnbHOE, MapaLICIbHOE,

bubmuorexa [JOK



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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https://m.edsoo.ru/ff0c72c0

CMEIIIAaHHOE COEAMHEHNE
npoBoAHUKOB. JlabopaTopHas
pabota «/3ydyeHne cMEeIaHHOTro
COEIMHEHUS PE3UCTOPOB»

https://m.edsoo.ru/ffO0c74f0

S7

PabGora 1 MOLIHOCTH
AJNEKTPUUECKOT0 TOKA. 3aKOH
J[xoyinsa-Jlenna

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

58

3akoH OMa 7151 OJTHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3ambIkanue. JlabopaTopHas pabora
«M3mepenne D/1C nctouHuka Toka u
€ro BHYTPEHHETO CONPOTUBIICHHS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHask IPOBOAUMOCTh
TBEPIBIX METAIUIOB. 3aBUCUMOCTh
COIIPOTHUBIICHUS] METAJIJIOB OT
Temrneparypbl. CBepXIIpOBOIUMOCTh

60

61

62

63

DNEKTPUUECKUN TOK B BAKyyMe.
CBolicTBa 3JE€KTPOHHBIX TyYKOB

[TomynpoBOJHHUKH, UX COOCTBEHHAs
Y TIPUMECHAs IPOBOAUMOCT.
CaoiicTBa p—N-nepexona.
[TorynpoBOTHUKOBBIE TPUOOPHI
DNEKTPUYECKHI TOK B PACTBOPAX U
pacIuiaBax 3J€KTPOJIUTOB.
ONEKTPOIUTHYECKAs JUCCOLUAIIM.
DneKTponaun3

DJIEeKTPUUYECKU TOK B ra3ax.
CamocTosTenbHbIN 1
HECAMOCTOSTENbHBIA pa3psil.
Monnus. [Inazma

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba

bubmuorexa [JOK
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
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

DJeKTpudecKre mpudopsl U

64 YCTPOMCTBA U UX MPAKTUUECKOE 1 bubmuorexa [JOK
npuMeHeHne. [IpaBuiia TEXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o06marmuii ypok 1 bubnmoreka [JOK
«QNEKTPOAMHAMHKAY https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no Teme

66 «Qnekrpocraruka. [TocTosHHBIHI 1 bubnnorexa [JOK
SIIEKTPHUYCCKHi TOK. Toku B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX CpeIax»»

o EZ;Z?EH;;HTZK;K. KonTponbHas . BuGmorexa LOK

https://m.edsoo.ru/ff0c8c56
"OnexkTpoauHaMuka"

68 PesepBHblit ypok. O0oOmaromuit 1 bubnuoreka [IOK

ypok 1o TemMam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I1O 68

[NPOTPAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
wn Tema ypoka Beero Konrpoububsie IIpakTuueckue A — o0pasoBare/ibHbIC
padoThI padoThI pecypcel
ITocTossHHBIC MArHUTHI U UX
B3aMMOJIeCcTBUE. MarHuTHOE
oJIe. BIGISKTOP MarHUTHOU 1 brbmmorexa LIOK
. https://m.edsoo.ru/ff0c9778
WHAYKIUA. JIMHAA MarHATHOM
WHIYKIAH
MarsuTHoOe 1oJie TPOBOTHUKA C
ToKoM. OnbIT Dpcreaa. 1 Bu6mmoreka [JOK
B3aumoelicTBre MpoOBOTHIUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaGopaTopHnast pabota
((I/I3yEeHI/IIZ Mal“I:II/ITHOFO 10JIA 1 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0c98fe
KATYIIKH C TOKOM»
JleficTBEe MarHUTHOTO IIOJIS Ha
MPOBOAHMK ¢ TOKOM. Cuna
Awmmnepa. JlabopaTtopnas pabora 1 1 bubmuorexa [IOK
«HccmenoBanue qelCcTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHUTa Ha PaMKy
C TOKOM)
JleficTBEe MarHUTHOTO IIOJIS Ha
JBUXKYITYIOCS 3apsKEHHYIO 1 bubmuoreka [{OK
yactuily. Cuna JlopeHia. https://m.edsoo.ru/ff0c9df4
Pa6oTa cutel Jlopenna
DNEeKTpOMarHUTHAST WHTYKIIHSL. 1
IToTok BEKTOpa MarHUTHOM



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

unayknuu. J/1C uaayKkuum.
3aKOH 3JIEKTPOMarHuTHOM
uHaykiuu Papanes

JlaboparopHas paboTa
«HccnenoBanue SBICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

bubnunorexa LIOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTG. SIBIIEHUE
camounaykiuu. J/C
CaMOUHYKIIUU. DHEPrust
MarHUTHOTO TIOJIsI KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE
nosne

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE
MarHuThbl, 3JIEKTPOMArHUTHI,
AJIEKTPOJIBUIaTENb, YCKOPUTEIN
3JIEMEHTApHBIX YaCTHII,
WHIYKIUOHHAs I1eYb

10

O06o0maromuii ypok
«MarautHoe 110JI€E.
QHGKTPOMaFHI/ITHaSI I/IHJIyKHI/ISI»

bu6mmoteka IIOK
https://m.edsoo.ru/ffOcab82

11

12

KonTponbhas pabota no teme
«MarsauTtHoe 1ose.
QHCKTPOMaFHI/ITHa?I HUHAYKOUA

CB0OOOIHBIE MEXaHUYECKHE
konebanus. 'apMoHndeckue
KoJieOaHus. YpaBHECHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

but6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

bubnunoreka LIOK
https://m.edsoo.ru/ff0caf06



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

13

14

15

16

17

JlaboparopHas pabota
«MccnemoBanue 3aBUCHMOCTH
HeproIa MajlbIX KoJicOaHui
rpy3a Ha HUTHU OT [UITMHBI HUTH U
Macchl Tpy3a»

KonebarenbHbIi KOHTYP.
CBOOOTHBIC IEKTPOMArHUTHBIC
KoJieOaHHs B UI€AIbHOM
K0JIeOATEIIbHOM KOHTYpE.
AHaOTUst MEXy
MEXaHUYECKUMH U
AJIEKTPOMATHUTHBIMA
KOJIeOaHHSIMU

®opmyna Tomcona. 3akoH
COXpAHEHHUsI SHEPTHH B
UJeaTHbHOM KO0JIe0aTEIbHOM
KOHTYpE

[TpencraBneHue o 3aTyXaromux
KosieOaHusX. BoIHyX/1eHHbIE
MeXaHUYecKue KojaeOaHusl.
Pe3onanc. BeiHyxneHHbIE
3JIEKTPOMAarHUTHbIE KoJeOaHus

IlepemeHHBIN TOK.
CunyconganbHbII epeMEHHBIN
TOK. MOIIIHOCTB ITEPEMEHHOTO
TOKa. AMIUTUTYAHOE U
JICUCTBYIOIIEE 3HAYEHUE CHUIIBI
TOKa ¥ HANPSDKCHUS

bubnuoreka [IOK
https://m.edsoo.ru/ffO0ch820

bubnuoreka [{OK
https://m.edsoo.ru/ffOcb9c4

bubnmorexa LIOK
https://m.edsoo.ru/ffOchbh86

bubmuoreka [{OK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop.



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

IIpousBoacTBo, nepenaya u
noTpedIeHUE IEKTPUUECKOM
SHEPIruu

19

YCTpOoUCTBO U IPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, F€HEpaTopa
IIEPEMEHHOTI0 TOKA, JIMHUN
JJeKTponepesad

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

20

DKOJIOTUYECKHE PUCKU IIPU
IIPOU3BOICTBE IEKTPOIHEPTUH.
Kynberypa ucnons3oBanus
3JIEKTPO3HEPIUU B
MOBCEAHEBHOM KU3HU

21

Mexannaeckne BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuog.
CkopocTb pacnpocTpaHeHUsI U
JuinHa BoJIHBL. [lonepeunsie u
IPO/I0JIbHBIE BOJIHBI

bu6mmoteka IIOK
https://m.edsoo.ru/ffOccab54

22

3ByK. CKOpOCTH 3BYKa.
I'pomkocTh 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

bu6mmoteka IIOK
https://m.edsoo.ru/ffOcccOc

23

24

DIIEKTPOMarHUTHBIE BOJIHBI, UX
CBOMCTBA U CKOpocCTh. [lIkana
3JIEKTPOMAarHUTHBIX BOJIH

[IpuHUUMNBI pauOCBS3U U
TeneBuaeHus. Pazsurue cpencts
cBs13U. Pagnosnokanus

but6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

25

KonTtponbsHas padora
«Koiebanus u BoIHBDY

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc6f8



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

26

[IpssmonunenHoe
pacnpocTpaHeHHe CBETa B
OAHOPOJIHOM cpene. ToueuHblid
MCTOYHHMK cBeTa. JIyd cBeTa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cd350

27

OTtpakeHue cBeTa. 3aKOHbI
oTpaxkeHus csera. [loctpoeHue
N300paKeHUH B IIIOCKOM
3epKaje

bubnunoreka LIOK
https://m.edsoo.ru/ffOcd4e0

28

[Ipenomiienne ceera. [lonHoe
BHYTpPEHHEE OTPaKEHUE.
[IpenenbHbIl yroi MOJIHOIO
BHYTPEHHETO OTPa’KEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0cd7f6

29

30

31

32

JlaGopaTtopHnast pabota
«3mepenune nokazarens
MPEIOMJICHUS CTEKIa»

JInnsel. [loctpoenue
M300paXeHM B TUH3E.
dopmyiia TOHKOW JIMH3BI.
YBenuyeHue JTuH3bI

JlaGopartopHas paboTa
«HMccnenoBanue CBONCTB
M300paXeHUH B TMH3AX»

Hucnepcus cera. CroxXHbIM
coctaB Oenoro ceera. L{Ber.
JlaGoparopHas paboTa
«Habmonenue aucnepcuun
CBETa»

bubmmoreka IIOK
https://m.edsoo.ru/ffOcd67a

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

33

WnTepdepenmus ceera.
Hudpaxuus ceera.

bubnunoreka LIOK
https://m.edsoo.ru/ff0ced22



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

Judpakumonnas pemeérka

HOHCpC‘IHOCTL CBETOBBIX BOJIH.

bu6nmoreka [IOK

34 [Monstpu3zanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudopsl U
35 YCTPONCTBA U YCIIOBHS MX
0€30MacHOro NpUMEHEHUS
['paHuIBI MPUMEHUMOCTH
36 KJIaCCHYECKOM MEXaHUKH. bubmuoreka [{OK
[MocTysare! crienuanbHOW https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIHFHOCTU
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMeJICHHE brbmmorexa LIOK
https://m.edsoo.ru/ffOcfad2
BPEMEHH U COKpAIIECHUE JITTHHBI
DHeprus U UMIYJbC
38 PEAATUBUCTCKON YaCTHUILBI. bubmmnoreka HOK
CBsI3b MacCChl C DHEPTHEH U https://m.edsoo.ru/ff0cfc68
UMITYJTECOM. DHEPTHS ITOKOS
KonTponbnas pabota «OnTuka.
39 OCHOIIZLI cneupl:aanoﬁ TEOPUU bubmmorexa [OK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEITLHOCTHY
40 ®otonsl. opmyiia [1nanka. bubmuoreka [IOK
OHeprust 1 UMITYJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHNE
41 (bOT(I::-)qxbeKTa. OHIjTBI A T. bubamoreta LIOK
https://m.edsoo.ru/ffOcffc4
CroneroBa
3aKoHBI ¢)0T03f1)(peKT?, BuGnmorexa LIOK
42 YpaBHeHHE DUHIITEHHA JJIS

dotorpdekra. «KpacHas

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

rpanuna» porodrddexra

JaBnenne ceera. Onbrtel I1. H.

43 JleGeneBa. XumMuueckoe bubmorexa LIOK
SR https://m.edsoo.ru/ff0d04a6
IIENICTBHUE CBETA
TexHuueckue yCTpoucTBa u
MPaKTUYECKOe TPUMEHEHHE:

44
dboTo31eMEHT, GOTOIATUHK,
COJTHEYHas OaTapesi, CBETOIUO]T

45 Permrenue 3agad mo reme bu6nmorexa LIOK
«DJIeMEHTEI KBAHTOBOM OITHKN» https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona.

46 OmnwiTel Pesepdopaa mo bubmmoreka [JOK
pacCessHUIO 0-4aCTHII. https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa

bubmmoteka IIOK
47 I1 b
OCTYTIATRI bOpa https://m.edsoo.ru/ff0d0Oafa
W3nyueHue u moraoieHne
($bOTOHOB MpH Mepexojie aToma ¢ bu6nmorexa LIOK

48
OJTHOTO YPOBHSI SHEPTHHU Ha https://m.edsoo.ru/ff0dOafa
Ipyroil. Buasl ciekTpos
BonHoBbIe CBOKCTBA YAaCTHII.

B Bpous.
49 Kgmr{[Hcienﬂp(l){P(I)ﬂsonHOBoﬁ Bubmmorexa HOK
PIyCKyIAp https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIoHTaHHOE 1
BBIHYJICHHOE H3JTy9ICHHE
O .
TKPBITHE PAIMOAKTUBHOCTH BuGmorexa LOK
50 OmnsiThl Pesepdopaa nmo

OMpCACIICHUIO COCTaBa

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

PAAUOAKTUBHOI'O U3JIYYCHHUA

o1

52

53

54

CgoiicTBa asibda-, 6era-, raMma-
u3JlydeHus. BiausHue
PaAMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacnan.
ONEKTPOHHBIN U MO3UTPOHHBII
Oera-pacnan. 'amma-usinydenue

DHeprusi CBA3U HyKJIOHOB B
anpe. SlnepHsie peakuum.
Snepublii peaktop. [Ipobaemsr,
MEPCIEKTUBBI, SKOJIOTUYECKHUE
ACIIEKTHI IAEPHOU IHEPIETUKHU

DJIEMEHTApHBIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA. MeTobI
HAOIIO/IEHUS ¥ PETUCTPAINH
AJIEMEHTAPHBIX YaCTHII.
Kpyrasrii cron
«DyH1aMEeHTaIbHbIE
B3anMoJieHicTBUS. EqnHCTBO
(bu3MUeCKO KapTUHBI MUPA»

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1162

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1356

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Be3nH0r0 HedA.
Co3sBe3nus, apKue 3BE3/bl,
IJIaHETHI, UX BUANUMOC
nemkenne. ConHeyHas CHCTEMa

56

Counnie. Conneunas
aKTHUBHOCTH. MICTOUHUK 3HEprun
CouHIia 1 386311



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

57

58

59

60

3BE3/1bI, X OCHOBHEIE
XapaKTEPUCTUKH. 3BE3/bI
INIaBHOM MOCJIEHOBATEILHOCTH.
Buytpennee ctpoeHue 3B€31.
CoBpeMEHHbIE MPEJICTABICHUS O
MIPOUCXOKJACHUH U IBOJIOLIHI
Connna ¥ 3BE37,

Muieunsiii [Iyts — Hamma
I'anakTuka. I[lonoxenue u
neuxenne Connna B ["anakTuke.
lNanmakTuku. YE€pHble IBIPHI B
AIpax rajJaKkTUK

Bcenennas. Paz0Oeranue
ranakTtuk. Teopus bonsiioro
B3phIBa. PeNMKTOBOE M3ITyyeHue.
MeTtaranakTuka

Hepemennsie npodiaembl
aCTPOHOMHH

61

KonTponbnas pabora
«DNIEMEHTHI aCTPOHOMUH U
acTpou3uKm»

62

O6o06marommii ypok. Posb
(GU3HUKH U aCTPOHOMHH B
9KOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COIMATBHOU
1 ATUYECKOH cdepax
JIeATETbHOCTH YelIOBEKa

63

O6o06maromuii ypok. Ponb u
MeCTO (PU3MKHU ¥ aCTPOHOMHH B




COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o6maromuii ypok. Ponb
¢du3nveckoit Teopun B
(opMUPOBaHUY MTPEICTABICHHIA
0 (hu3uYecKOi KapTUHE MUPA

65

O6o6maromuit ypok. Mecrto
(U3HYECKOI KapTUHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYUHBIX
MPEJCTABICHUI O IPUPOE

66

67

68

PeszepBHbIil ypok. MaruutHoe
nosie. DJIEKTpOMarHuTHas
WUHAYKLINS

PesepsHslil ypok. OnTuka.
OcHOBBI CcIENMANIBHOM Teopun
OTHOCHUTEIIBHOCTH

Pesepnslii ypok. KBanrosas
¢u3uka. D1eMEeHTbl aCTPOHOMHUHU
U acTpoU3UKU

bubnmorexa LIOK
https://m.edsoo.ru/ff0d1784

O0111ee KOJIMYECTBO YacoB IO IOrpaMmme

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA
» ®usmnka, 10 knacc/ Mskumes ['.5., byxosnes b.b., Corckuit H.H. mon penakuueit

[MapdenTreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenues



