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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHMM U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanpHOi paboyeil TpOrpaMMbl BOCHHUTAHHMS W KOHIEIMIUU IPENoJaBaHUs y4eOHOTro
npenmera «®@u3uka» B 0o0pa3oBaTeNbHBIX  opraHm3anmsx Poccuiickoii  Denepanuu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (OpPMHUpOBaHHE
€CTeCTBEHHOHAYYHOH KapTUHBI Mupa oOydarommuxcs 10—11 kmaccoB npu o0ydeHun ux (usnke
Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESTEIHHOCTHOTO monaxoza. IIporpamma mo ¢usuke
cootBercTByeT TpeOoBanusM PI'OC COO kx MmIaHUPyeMbIM JUYHOCTHBIM, NPEIMETHBIM U
MeTanpeIMETHBIM pe3yibTaTaM OOyuYeHHUs, a TaKXKe YYHUTHIBAET HEOOXOIMMOCTh pealln3aluu
MEXIIPEIMETHBIX CBsi3eH (U3UKKM C €CTECTBEHHOHAYYHBIMHU y4YeOHBIMHM IpeaMmeramMu. B Hei
OTIPENIeNAIOTCS OCHOBHBIC LIEJIM M3Y4eHUs! (PM3MKH HAa YPOBHE CpelHEero odmiero oOpa3oBaHws,
IUTAaHUpYEMbIE  pPe3yJabTaTbl OCBOCHUA Kypca (DU3MKU: JUYHOCTHBIC, MeETarnpeIMeTHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIaHUpPYEMbIE PE3yNbTAaThl OCBOCHHUS Kypca PU3MKHU HAa 6a30BOM ypOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHUs;

e cozaepxanue yueOHoro npeamera «dusnukay mo rojaM oOydeHusl.

®du3nka Kak HayKa 0 HauOoJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE Y4EOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIaJ B CUCTEMY 3HaHHI 00 OKpYXKarolleM MHpE.
[konpHBIH Kypc (GU3UKM — CHCTEMOOOpA3YIOIIUN [Jisi €CTeCTBEHHO-HAYYHBIX Y4EeOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJIECHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OmpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe 3HEepPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TIOJIyYeHHs HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBAaMU U JIpyrux. M3ydeHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa 00y4aroImuxcs, B GOpMHUPOBaHUE YMEHUI
NPUMEHATHh HAyYHbIH METO]I TO3HAHUS MPH BBIOJTHEHUN UMHU y4eOHBIX MCCIIEIOBAHUH.

B ocHOBY Kypca ¢u3uku JUist ypoBHS CpeJHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3fesioB (PU3HMKH, BKIIOYAET KaK BOMPOCH! KJIACCHUUECKOH, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEell MaTepHal Kypca GU3NKA 0ObEAUHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTe€pHH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTaApHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U IKOJIOTHYECKUMU MpoOIeMamMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoOMCTBO € IIUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonozusayuu peaau3yercsi MOCPEICTBOM BBEAEHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBA3aHbl C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM pallioHaIbHOTO MPUPOIOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GHOpMUPOBaHHE TMPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTteMHO-IeATEIbHOCTHBINA MOIX0 B Kypce (GU3MKH peau3yeTcs MPekIe BCEro 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOpbIE B MporpamMme Mo (U3UKe OOBEIUHEHBI B OOMIMIA CIIHCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAHMS U OCHaIeHus kKabuHeta ¢usuku. Ilpu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bornbiioe BHUMaHUE yAENSETCS PEIICHUIO PACUETHBIX M KadyeCTBEHHBIX 3amad. [lpu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSITh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO paszelna
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesoB. [ KauecTBEHHBIX 3a7a4 MPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (DU3WYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepHaTbHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOro mporecca 0a30BBI YpOBEHb Kypca (U3WKM HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (QHU3UKE YUYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUHM C IMPHUHLUIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M 00ECHEeYMBAET IMOCTAHOBKY MEPEUUCIIEHHBIX B IIpOrpamMMme 1o
¢u3nKe KIFOYEBBIX JEMOHCTPALMH ISl WCCIIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpYyZOBaHUE A YYEHHMUYECKUX MPAKTHUECKUX padboT ¢dopmupyercss B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecreuyrBaeTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX W IU(PPOBBIX MPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMH 1IENISIMU U3Y4YeHUsI GPUUKU B 0011IeM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCAd K HAyYHOMY HW3YYEHUIO

HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE IMPEJCTaBICHUH O HAyYHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3ysIbTaTa U3yueHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHHI OOBSICHSTD SIBJICHUS C HCIIOJIb30BaHHEM (U3NYCCKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TIPEACTABICHUN O PO (DUBHMKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU M TEXHOJIOTHIA.

JlocTikeHnne 3TUX Lesel o0ecreynBaeTcsl PEeUIeHHeM CIEAYIOMMX 3a7ad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHUKM 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHUEe YMEHUN TNPUMEHATh TEOPETUYECKHE 3HAHUA i1 OOBSICHEHHS
busznyecKkux SBJICHUH B NPUPOJE U JIA NPUHATHS NPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuecKoi
MOJICIbIO, 3aJla4, IOJPa3yMEBAIOIINX CAaMOCTOSTEIIBHOE CO3MaHue (PU3UIecKon
MOJICJIH, aJICKBATHOU YCIIOBUSIM 33]1a4H;

MOHMMaHUe (PU3UYECKMX OCHOB M TPUHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOUMCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO IJIAHHUPOBAHUS M MPOBEICHUS (PUINICCKUX
SKCIIEPUMEHTOB, aHaJIW3a M  UHTEpHpeTanuu  HMHQOpMAlHH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJYYSHHOTO Pe3ysbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTUSI YMEHUN MPOEKTHO-UCCIEI0BATENbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha w3yuenue ¢usukm (0a30BBIi YpOBEHB) HA yYpOBHE CpEIHETO OOIIero oOpa3oBaHUS
otBoautcst 136 vacoB: B 10 kimacce — 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, YYHTENb JElNaeT BHIOOp MPOBEIACHUS JTabOpaTOPHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KUIIACC
Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupozge. Haydynsle MeTonbl NO3HaHUSA OKpysKarowmero mupa. Pois
IKCIEPUMEHTA M TEOPUH B IIPOIIECCE MTO3HAHUS TPUPOJIbI. DKCIEPUMEHT B (PU3UKE.
MonenupoBanue (U3NYECKUX ABICHUNA M mporieccoB. Hayunble runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Llemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JaBukeHHE. OTHOCHUTEIBHOCTh MEXAaHWYECKOro JBMkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSs CKOPOCTh, MTHOBEHHAss CKOPOCTb) U YCKOPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJI0’KE€HHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpPsMOJIMHEIHOe NBHKeHUe. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHUS MAaTEPHAIbHONW TOUYKH OT BPEMEHH.

CBoOoaHOE majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneiiHoe naBmxeHue. J[IBUkeHHe MarepualbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM IO MOZYJI0 CKOPOCTBIO. YTJIOBash CKOPOCTb, JIMHEWHas CKopocTh. llepuon u
gactoTa oOpamieHus. [[eHTpocTpeMUTEeNTbHOE YCKOPEHUE.

TexHudyeckue yCTpOMCTBA H MPAKTHUECKOE TMPUMEHEHUE: CIUIOMETp, IBUIKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UIUTFOCTPAINS KHUHEMATUUECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeoOpa3zoBanue NBMKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue nmxeHus Tena, OpomeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOIHOTO TMaICHHUS.

Hamnpasnenue ckopocTu npu JBUXKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIbIO ONPEEICHUS MTHOBEHHOM CKOPOCTH.

WccnenoBanne  COOTHOMICHHWSI  MEXIYy  MYTSAMH, TNPOHJACHHBIMH  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIKCHHUH C

HayaJbHOW CKOPOCTBIO, PABHOW HYJIIO.
N3yuenue ABMKEHUS MIApUKa B BSI3KOU KUIKOCTH.
N3yuenune aBuxeHus Tenaa, OpPOIIEHHOTO TOPU30HTAIIBHO.
Tema 2. /lunamuxa

[TpuHumn otHocutenbHOCTH ['anmuiies. Ilepoiit 3akoH HeroTona. MHepLmanbHble cUCTEMBI
otcuéra.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MaTepualbHOU TOUYKU. Tpernii 3akoH HbI0TOHA [UIst MaTepUANIbHBIX TOYEK.

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

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nmokos. Kosgounuent tpenns. Cuia cONpoTUBICHUS
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO Tela.

MOMEHT CuiIbl OTHOCUTENIBHO OcH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIIHUKY, JIBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPAILLECHHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckas sHeprus marepuaibHOM TOUKH. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
JHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble U HEMOTEHLHUANbHbIE CHIIBL. CBsA3b pabOThl HENOTEHIMAJIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs NMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue CBs3W pabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYECKOW JHEPTHH Tella Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHS Ta30B, JKUAKOCTEH M TBEPIBIX Tel M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKyn. KoiaumdecTBo BelecTsa.
[TocrossnHast ABorajpo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
ueanpHOro rasa. AOCOJIOTHas TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKON SHepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. lllkama temneparyp KeneBuna. ['a30Bble  3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omporiecchl B UicalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | 'paduueckoe nmpeacTaBiIeHne U30MPOLECCOB: U30TEpMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUUYECKOE IPUMEHEHHE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JHUCKPETHOE CTPOCHME BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbITh! 0 AM(PY3UH KUAKOCTEHN U ra30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThI, OKA3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mogeinb, HUTFOCTPUPYIOLIAs IPUPOLY JABIECHU ra3a Ha CTEHKHU COCYAA.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MpOLECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Omnpenenenne Macchl BO3/yXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpeHHH 00béMa
KOMHATBHI, IaBJICHUS U TEMIIEPATYpPBI BO31yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMUYECKOM CHCTEMBI U
crocoObl e€ u3mMeHeHus. KoanuecTBo TemaoTel U padoTa. BHyTpeHHss sHEprust 0AHOATOMHOIO
UJeaIbHOrO ra3a. Busl Teronepeayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3IIydeHHE. Y IeTbHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIIOTHI IIPH TEIUIONIEpeaaye.

[TonsitTue 00 anuabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHaMmuku. [IpumeHnenue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatumMocTh npoieccoB B MpUpoe.

TenioBeie MamuHbL. [IpuHIUIBL qeiicTBUS TeMI0BBIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B
Teru1oBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. {ukn Kapao u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHudyeckue yCTpOWCTBA M IIPAKTUYECKOE IMPUMEHEHHUE: JBUIaTeilb BHYTPEHHETO
Cropasusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tejla MPU COBEPIICHUH pPaOOTHI: BBUIET NPOOKH M3
OYTBUIKH TOJl JEHCTBHEM CXKaTOr0 BO3JyXa, HarpeBaHue >(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

H3meHeHne BHYTpeHHEH sHepruu (TemiepaTyphl) Tea Ipu Teruionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTaTeNsi BHYTPEHHETO CTOPAHUsI, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yenbHOU TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHUTEJIbHAs BIaXKHOCTh BO3/yXa. HachlmeHHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCHUMOCTB TEMIIEPATypPhl KUIIEHUS OT JaBJICHUSI.

Teépmoe Teno. Kpucramnmaeckrne u amopdHbie Tena. AHU30TPOIHS CBOWCTB KPUCTAJLIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa riasiaeHus. Cyonumarius.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHuueckne YCTPOMCTBA M NPAKTHUYECKOE IMPUMEHEHHE: TUTPOMETP M ICHUXPOMETP,
KQJIOPUMETpP, TEXHOJOTHMM  TIOJYYEHUS COBPEMEHHBIX MAaT€pUAIOB, B TOM  YHCIIE
HaHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnienne npu nOHMKEHHOM JIaBJICHUU.

CriocoObI U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTU BO3yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

OnexTpuzauust Tel. OJEKTpUUYECKHH 3apsna. /JIBa BHIa DJJIEKTPUYECKHUX 3apsloB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUUIECKOTO 3aps/a.

BzaumoneiictBue 3apsimoB.  3akoH  Kymona. TodeuHslii  snekTpuyeckuid — 3apsia.
Onektpuueckoe nose. Hanpsok€HHOCTh 3nekTpuueckoro mnois. [IpuHIMN cyneprno3unuu
IEKTPUYECKUX MOJIEN. JIMHNN HaNPSYKEHHOCTH AIIEKTPUYECKOTO MOJIS.

PaGora cun osnektpocratuueckoro mosd. Ilorennuan. PasHOCTh MOTEHLMANOB.
[TpOBOAHMKY M TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM Tosie. JludnekTpuieckasi IpOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTtop. DJIEKTpOEMKOCTh IUIOCKOTO KOHAEHCAaTopa. DHEPrus
3apsKEHHOTO KOHJEHCATOPA.

TexHnueckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKasl 3allUTa, 3a3eMJIEHHE d3JIEKTPONpHOOpPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmapar, CTpyHHBIN PUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.



DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOHNIaJAM  IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKH TOKa.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DneKTpuuecKkoe COIIPOTUBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

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

DIIEKTPOABMKYILAs CHUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) 35iekTprueckoit nenu. KopoTkoe 3ambikanue.

DNIEeKTPOHHAs MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

[TomympoBonuuku. CoOCTBEHHass W TNPUMECHas MPOBOJUMOCTH IOJTYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PAcCTBOpax M paciulaBax »3JEKTPOJIHUTOB. DJIEKTPOJIUTHYECKAs
Juccoruanus. JIEeKTPOIIN3.

DnexkTpuueckuil Tok B razax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHu4yeckue yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHbIe MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHUS, BAaKyyMHBIH IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JUJIMHBI, ITUTOMIAIHN
MOTNIEPEUHOT0 CEYEHUS U MaTepHaa.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3ieKTpoABMKYLIeH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHUYECKOTO
AJIEMEHTA M OlIEHKA BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHO/1A.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yueHnne cMenaHHOTO COeIMHEHUS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYIIEH CHIIBI  HCTOYHHMKA TOKAa W €ro  BHYTPEHHETO
COTIPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyHIECTBISICTCS C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uveckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIETUPOBaHKE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMM, JMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HMX MPOEKIUU HA OCH
KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonoecusn: mexanuueckoe JBM)KEHUE B JKUBOM npupoje, 1uddysus, ocMoC, TEII000MEH
KUBBIX OPTraHU3MOB (BHJIbI TEIUIONEPEIaud, TEIJIOBOE PABHOBECHE), SJICKTPUUYECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPHABIX TeJl, JKUAKOCTEH M Ta30B, 3JEKTpUYECKHE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

leoepaghus: BIaxXHOCTH BO31lyXa, BETPHI, 0apOMeETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABMKEHUI C UCIOIB30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyTue), IBUTaTellb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOWIIBHHUK, KOHAUIIMOHED, TEXHOJIOTUH TOJIYUYEHHsI COBPEMEHHBIX MAaTE€PHAJIOB, B TOM YHCJIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJIOIWMH,  3JEKTpocTaTHYecKass  3allluTa,  3a3eMJICHUe
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEp, dJIEKTpOHArpeBaTeibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHUKA.

11 KJIACC
Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomacHUMHAA UHOYKYUSA

[TocrosiHHbIe MarHuThl. B3anMMOAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
Bekrop MarHuTHOM MHAyKUMH. [IprHIMI Cyliepno3uiMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
nHAyKuuu. KapTuHa mMHUI MarHUTHOW MHYKIMU TOJISI IOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1osie IpOBOAHMKA C TOKOM. KapTWHa JMHMM MHAYKIMHM MarHUTHOTO ITOJIS
JUIMHHOTO NPSIMOTO IPOBOJHHKA M 3aMKHYTOT'O KOJBLEBOI'O IPOBOJHMKA, KATYHIIKA C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NpOBOJHUKOB C TOKOM.

Cuita Amniepa, €€ MOJlyJlb M HallpaBIICHHE.

Cuna JlopeHma, €€ MOIynb M HampaBlieHHE. JIBMKEHHUE 3apsSyKEHHOW 4YacCTUIbI B
OJIHOPOJTHOM MarHuTHOM moJje. Pab6orta cumsr JlopeHiia.

SlBneHue HNEeKTPOMArHUTHOM MHAYKIMHU. [[OTOK BekTOpa MAarHUTHOM WHIYKLHUH.
DNEKTPOABMKYILAsA CUJIa MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHoW uHaykuuu dapanes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMIKYIIAas CWia WHAYKIMH B IPOBOJHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HHE CAMOUHIYKLIMH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.

OHeprusi MarHUTHOTO TOJISI KATYIIKHA C TOKOM.



DJIEKTPOMArHuTHOE MOJIE.

TexHudyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JluHuY MHIYKIUYA MAarHUTHOTO TOJIS.

B3aumozeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBrieHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuiio Jlenua.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CHUIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHne MarHuTHOTO TOJIs1 KaTYLIKH C TOKOM.

Uccnenoanue neicTBUs MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3pgean 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMmMHble KONEOAHUS

Konebarenpnass cucrema. CBOOOTHBIE MeXaHWUYeCKHe Kojebanus. [apmonmueckue
konebanus. Ilepuon, dacrora, ammautyga u  (aza konebanuil. I[lpyXMHHBII MasSTHUK.
MaremaTuueckuii MasTHHUK. YpaBHEHHE TapMOHHUYECKUX KojeOanuil. [IpeBpaienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHHUSX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJI€OAHUSI B HUJI€AJTHHOM
KoJe0aTeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYeCKUMU U DIEKTPOMAarHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3akOH COXpaHEHHs SHEPTUHU B UACATHLHOM KojeOaTeabHOM
KOHTYDE.

[IpencraBieHue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHble MeXaHUYecKue KoseOaHusl.
Pe3onanc. BeiHyKI€HHBIE DJIEKTPOMArHUTHBIEC KOJIEOaAHUSI.

[lepemenHbIii Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAUEHUE CUJIBI TOKA M HATPSKECHUS.

Tpanchopmarop. IlpomsBoacTBo, mepenada W MOTPEOJIECHUE AIEKTPUUECKON SHEPTHUH.
OKOJIOTMYECKUE PHUCKH TIPU TPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wucnosb3oBaHus
AIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU.

TexHudeckne yCTpOMCTBA M TNPAKTUYECKOE NPUMEHEHHWE: JIIEKTPUYECKUN 3BOHOK,
TeHepaTop NEPEMEHHOr0 TOKA, JUHUM JIEKTpOoNepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB Kosie0aTebHON CUCTEMBI (IPYKHHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanre CBONCTB BBIHYKIEHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CB0OOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.



OcmumnorpaMmbsl — (3aBUCUMOCTH  CHJIBI  TOKAa W HAOpsDKEHUST OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

Monenb TUHUY 3IIEKTpOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHU! Tpy3a HAa HUTU OT JJIUHBI HUTU U
Macchl Tpy3a.

HccnenoBanue TMepeMeHHOr0 TOKa B IeNM U3 IOCIEIOBATENbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMAacHUMHbIE 60IHbL

MexaHuuyeckue BOJHBI, yciaoBHs pactipocTpanenus. [lepuon. CkopocTh pacpocTpaHeHus
u januHa BonHbL. [lomepeunble W mponosbHble BOJHBL. MHTepdepenuus u audpaxuus
MEXAHUYECKUX BOJIH.

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

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3Iy4EHHUS SJEKTPOMArHUTHBIX BOJH. B3anMmuas
opueHTanus BekTopoB E, B, V B snextpomaruutHoil BoiHe. CBOMCTBAa 31EKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, IMpeJOMJICHHEe, moyspu3anys, audpaknus, uHTepdepernns. CKOpocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ikana »IeKTPOMArHUTHBIX BOJIH. [IprMeHEeHHEe 37eKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHUs. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKatoIIel Cpeibl.

TexHuyeckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaIbHble MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTUKA B TEXHUKE W MEAMIIMHE, pajap, paiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoOCTPaHEHHUE TONIEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmronenne otpakxeHus U IPETOMIIEHUSI MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiu MEXaHUUECKUX BOJIH.

3BYKOBOH pE30HAHC.

HaOnronenue CBSI3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOM M YacTOTOM
Kosie0aHui.

HccnenoBaHnne CBOWCTB  3AJIEKTPOMArHUTHBIX  BOJIH:  OTpaK€HUE, IMPEIOMIICHHE,
noJsipu3alus, Tuppakuus, “HTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHeHHE CBETa B OHOPOIHOMN cpefie.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxkeHnue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUIl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI MpEIOMIICHHUS CBeTa. AOCONIOTHBIM  TMOKa3aTeib
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yron MOJHOrO BHYTPEHHETO
OTpaKECHHUSI.

Hucnepcus ceera. ClnoxHbIi coctaB 6enoro cera. L{per.



ColOuparonue W paccewBaroImue JUH3bL. ToHKas auH3a. DOKyCHOE paccTosHuE |
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBass onrtuka. MuTtepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMATUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OITHKA, AU(PPaKIHOHHAS
pemeTKa, NOJIAPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpPakeHHWE M TpejoMieHue cBeta. Onrtuueckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue cekTpa ¢ MOMOILBIO PU3MBI.

[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAIBHOW TEOPUH OTHOCUTEJIBLHOCTH
['paHu1bl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWMKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSL CKOPOCTHM CB€Ta B BaKyyme, [MPUHLUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs MOKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3Heprun (HOTOHA C €ro YaCTOTOH. DHEPrHst U UMITYJIbC
dboToHa.
OtkpeiTue u wuccienoBanne (orodadpdexra. Ombitet A. . CroneroBa. 3aKoHBI
dorosddexra. YpaBHenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue ceera. OnbiTel [1. H. JIeOenena.
XHUMHUYECKOE JIEHCTBUE CBETA.



TexHuueckue yCTpoilCTBa M MHpaKTHUECKOe NpUMEHeHHe: (PoToanaemMeHT, (OTOAATUHUK,
coJTHeYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB IPU IEpexojae aToMa ¢
OJIHOTO YpOBHS BSHepruum Ha Japyro. Buasl cnektpoB. CHekTp YpOBHEW 3HEpruM aromMa
BOZIOPOZA.

BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyalu3M.

CHoHTaHHOE U BBIHY)KJIEHHOE HU3JIyUEHHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(cmiexTpockort), 1a3ep, KBAaHTOBbIM KOMIIBIOTED.

Jlemoncmpayuu

Monuens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab6nronenue nuHeyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHHS  sjpa. OtkpsiTHE
pamnoaktuBHOCTH. OnBITH Pe3epdopaa mo onpeneneHuio coctaBa paguoakKTUBHOTO H3ITydeHHSI.
CsaoiicTBa anbda-, 6eTa-, raMma-u3inydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. HyxioHHas mopnens siapa ['eitsenOepra—VIBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaia. ['amma-uznydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.

OHeprust cBI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

Anepupiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEepCHEKTUBBI  SAEPHOM
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPreTHKU.

OnemeHTapHble YacTULIbI. OTKPBITHE TO3UTPOHA.

Metobl HaOIOIEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YaCTHII.

dyHIaMEeHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHUYECKHE YCTPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: JO3UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (oTorpadusim).

Paspnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHUH.

Bup 38é3qH0r0 HebOa. Co3Be3nus, sipKue 3BE3/bI, IJIAHETHI, UX BUANMOE JBIKEHUE.

Conneynas cucrtema.

Counnne. ConneuyHas akTUBHOCTh. Mcrtounumk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlUarpamma «CHEKTPAJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIaBHOM TOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpPEMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumbt
rajakTuk. Paguoranaktuku u kBazapbl. YEpHBIE ABIPHI B SAPAX TAIAKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. Paszberanme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

HabmroieHust HeBOOPYEHHBIM TJ1a30M C MCMOJIb30BAaHUEM KOMIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3mkun m acTpoOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON U
THYECKOH cdepax OesATETbHOCTH YeNOoBEeKa, poiib M MecTo (U3WKH M acCTPOHOMHH B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (U3NYECKON Teopun B (OPMHUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTUHE MUPaA, MECTO (PU3NUECKON KapTHHBI MUpPA B 001EM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX NPEACTABIECHUN O IPUPOIE.

Me:xnpeameTHbie CBS3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocCyliecTBIseTCS C Y4ETOM
COJIEpKATENbHBIX MEXIIPEAMETHBIX CBS3€Hl C KypcamMH MaTeMaTUKH, OWOJIOTUH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIIEHUE, Hay4YHbIH (hakT, rumore3a, (Qu3uveckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TpUTOHOMETpUYEeCKHe (YHKIMHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHHUE BEKTOPOB, MPOM3BOAHBIE SIEMEHTAPHBIX (DYHKIIUH,
MpU3HAKU 0100 TPEYTOILHUKOB, OMPE/IeNIeHNe TUIOMIAIU TUIOCKUX QPUTyp U 00bEMa Tel.

buonocus: »nexTpudeckue SBICHUS B KUBOW MHpHUpojie, KojeOaTelabHbIE IBUKEHUS B
KUBOW TPUPOJIC, ONTHUYCCKUE SIBJICHUS B XUBOW MPHUPOJE, NEWCTBHE pPaJUAlMK Ha >KUBBIC
OpTaHU3MBI.

Xumusi: CTpoeHHME aTOMOB W MOJIEKYJ, KPHUCTAJUIMYECKass CTPYKTypa TBEPIABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOM
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHANA DIEKTpOIEpenad, T€HEpaTop MEPEMEHHOIO TOKA, dJIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOTPAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

OcBoenue yuebHoro mnpeamera «®Pusnka» Ha ypOBHE CpeaHero olmiero oOpa3zoBaHUS
(6a30BBIif yPOBEHB) NOJIKHO O0ECTIEYUTh JOCTH)KEHUE CISAYIOMINX JIMYHOCTHBIX, METAIPEMETHBIX
U TIpEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yJabTaThl OCBOEHUS ydeOHoro mnpeamera «®Pu3nKa» TOJDKHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYyYaroIIUXCs PYKOBOACTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEU
MO3UIMEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OPHEHTAIIMiA, TO3UTUBHBIX BHYTPEHHHUX YOCKICHUH,
COOTBETCTBYIOLIUX TPAJAUIMOHHBIM LIEHHOCTSIM POCCUIMCKOT0 OOIIECTBA, PACIIMPEHHUE KU3HEHHOIO
OIIbITA U ONBITA JEATEIILHOCTH B MPOLIECCE PEATU3alM OCHOBHBIX HAIPABJICHUN BOCIUTATEIbHOM
NESITEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaska1aHCcKOro BOCIIUTAHUSA:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM  MO3MLIMU  OOydaromierocs Kak aKTUBHOIO U
OTBETCTBEHHOI'0 YWJIEHa POCCUICKOIro 00I1ECTBa;

NPUHATHE TPAAULMOHHBIX OOILIEYETOBEUECKUX T'YMAHUCTHUECKUX U JEMOKpPAaTUYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HHTEpEcax Tpa)JIaHCKOro OOLIecTBa,
y4acTBOBaTh B CAaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3alyy;

YMEHHE B3aUMOJICHCTBOBATh C COI[MAIbHBIMU HHCTUTYTAMHU B COOTBETCTBHH € MX (DYHKIHSAMHU
1 Ha3HAUYECHUEM;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM 1eSATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSA:

c(OpPMUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K FOCY/IapCTBEHHBIM CUMBOJIAM, JOCTUKEHHUSIM POCCUMCKUX YUEHBIX
B 001aCTH (PU3UKHN U TEXHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

c(OpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MOBECHUS;

CIIOCOOHOCTH OLIEHHMBATh CUTYAlUI0 M MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYACH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESTEIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETo;

4) 3cTeTHYeCKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpY, BKJIIOYas ICTETUKY HAay4dHOTO TBOPYECTBA, MPUCYILErO
¢uznyeckoil Hayke;

5) TPy/0BOT0 BOCIUTAHUS:

MHTEpPEC K pa3INuHbIM cpepam npodeccHoHaIbHON AesITEIbHOCTH, B TOM YHCIIE CBA3aHHBIM C
¢bu3MKOW M TEXHUKOW, yMEHHME COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymeid npodeccun u
peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHHIO M caMooOpa30BaHUIO B oOjacTé (pU3MKH Ha
MPOTSKEHUU BCEU J)KU3HH;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTh  JKOJIOTUYECKON KyJIBTYpbl, OCO3HaHHE TJI00AIBHOTO XapakTepa
HKOJIOTHYECKUX MPOoOIieMm;



IJTAHUPOBAHUE M OCYIIECTBIICHUE JIEUCTBUM B OKPYXKAIOIIEH Cpelie Ha OCHOBE 3HAHUSA Lenen
YCTOWUYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paclIipeHHe OMbITa JESATEIbHOCTH IKOJOTHYECKONW HANPaBIEHHOCTU Ha OCHOBE MMEIOLIUXCS
3HaHU# o (pu3uKe;

7) IEeHHOCTH HAYYHOI'0 TIO3HAHUS

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nveckoil HayKw;

OCO3HaHHE LIEHHOCTH HAy4YHOH NEeSATENIbHOCTH, TOTOBHOCTH B Ipoliecce M3ydeHHUs (pU3mKu
OCYILIECTBIIATH MPOEKTHYIO M UCCIIEI0BATENIbCKYIO EATEIbHOCTh MHAUBUIya IbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI
Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHBIE YUeOHbIE NelCTBUS
Ba3oBble Jjornueckue aeicTBHA:

CaMOCTOSITENILHO (POPMYJIMPOBATh M  aKTYaJIM3HpPOBAaTh MPOOJIEMYy, paccMaTpuBarh ¢
BCECTOPOHHE;

OTIPEACIIATH SN JACATSILHOCTH, 33]IaBaTh ApaMETPhl M KPUTSPUH UX JTOCTHIKCHUS,

BBISIBJIATh 3aKOHOMEPHOCTH M ITPOTHBOPEYHS B pacCCMaTPUBAEMbIX (DU3HUECKHUX SBICHUSX;

pa3pabarbIBaTh IUIaH PEHICHUS MPOOJIEMbI ¢ YIETOM aHAJIM3a UMCIOIIUXCS MaTepHaIbHBIX U
HEMaTePUATbHBIX PECYypPCOB;

BHOCUTH KOPPEKTUBHI B JCSITEIBHOCTH, OICHHUBATH COOTBETCTBHE pPE3YJIHTATOB IMEISIM,
OLICHUBATh PUCKH MOCIICICTBUI NESATEIbHOCTH,

KOOPJMHUPOBaTh M BBINOJHATH pPa0OTy B YCJIOBUSAX pPEAIbHOTO, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIICHUE ITPU PEIICHUH KU3HCHHBIX TTPOOJIEM.

Ba3oBble nccienoBaTebCcKue TeiiCTBHUS:

BIIQJIETh HAYyYHOW TEPMUHOJIOTHEH, KIIOYEBHIMU TOHSATUSMH M METOJaMHU (PU3NYECKOM
HayKW;

BIIQJICTh HABBIKAMHU YYeOHO-HMCCIIEOBATEILCKOM W TIPOSKTHOW IEATCIILHOCTH B 00JacTH
(bU3HUKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY TMOWCKY METOJOB pEIICHUS 3aaa4y
(bU3MUYECKOTO CoiepKaHUsl, MPUMEHEHHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BIIQJICTh BHJIAMHU JICITCIHLHOCTH IO IMOJTYYCHHIO HOBOTO 3HAHHWS, €r0 HHTEPIpeTaIlu,
PeoOpPa30BAHUIO W MMPUMEHECHHUIO B PA3JIMYHBIX YUEOHBIX CHUTYAIHSIX, B TOM YHCIE MIPH CO3JIaHUU
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3HKH;

BBISIBJISITH IPUYUHHO-CIIEJACTBEHHBIE CBS3U U aKTyallU3UPOBATh 33]1auy, BHIABUTATH TUIIOTE3Y
e€ penieHus, HaXOIUTh apTyMEHTHI JIJIS JOKa3aTeIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh MMapaMeTphl
Y KPUTEPUU PEIICHHUS;

aHAIIM3UPOBATh MOJMyUYEHHBIE B XOJ€ PELICHUS 3aJlaui Pe3yibTaThl, KpUTHUECKHU OlEHUBATh
WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTHh U (HOPMYJIMPOBATh COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIBHON JIEATCIILHOCTH, B TOM
qHCIIe TIPU U3YICHUN (U3HKH;

JaBaTh OLEHKY HOBBIM CHTYAI[USM, OIIEHUBATH MPUOOPETEHHBIH OIBIT;

YMETb MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUUYECKYIO 00JIaCTh KU3HEACSITEIbHOCTH;

YMETh HHTETPHUPOBATh 3HAHMSI U3 PA3HBIX MPEJIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIC HJICH, TIPe/IaraTh OPUTHHAIBHBIC IOAXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PELICHUS.

Pabora ¢ undopmanmeii:



BJIAJIeTh HABBIKAMH IOJIYy4eHUs MHGPOpMalMU (PU3UYECKOrO COJEpXKaHHUsS M3 HCTOUYHUKOB
pPa3HBIX THIIOB, CaMOCTOATEIBHO OCYIIECTBJIATh IIOUCK, aHAlIU3, CUCTEMATU3ALUI U
MHTEpHpeTannio HHPOPMALIUU Pa3IHYHBIX BUJOB U (OPM MPEICTABICHHS;

OLIEHUBATh JJOCTOBEPHOCTb HH(OPMALIHH;

HCIOJIb30BaTh CPEACTBA MHPOPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHMKATHBHBIX M OPTraHU3AIMOHHBIX 337ad C COOJIIOJeHHEM TpeOoBaHUN
SPrOHOMHKH, TEXHHKH O€30MacCHOCTH, TMTHEHBI, PecypcocOepekeHHs, MPAaBOBBIX M ATHYECKHX
HOPM, HOpM MH(OPMAITMOHHON 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOI0 COJEPKaHMs B PA3IMYHbIX (popMaTax ¢ yuyéTOM HazHAuYEHUS
uHbOpMAlMM M LEJIEBOM ayauTOpHUH, BBHIOMpas ONTUMAIbHYIO (opMy TMpencTaBieHHUs U
BU3yaJIN3aLUU.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUS:

OCYIIECTBIATH OOIICHHE HA YPOKaX (PU3HKHU M BO BHEYPOUHOU JIEATEIBHOCTH;

pacro3HaBaTh MPEANMOCHUTKA KOHMIUKTHBIX CUTYAIlUH H CMATYaTh KOH(INKTHL,

Pa3BEPHYTO U JIOTMUHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEICTB;

MMOHUMATh U UCHIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHON pabOTHI;

BEIOMpATh TEMAaTUKy M METOIbl COBMECTHBIX JCUCTBUU C y4ETOM OOINMX HHTEPECOB H
BO3MOXKHOCTEH Ka)KA0I0 YWieHA KOJJICKTHBA;

MPUHUMATH 1I€JIM COBMECTHOM JEATEIbHOCTH, OPTraHU30BbIBaTh M KOOPJAUHUPOBATH JICUCTBUS
o €€ JOCTHKECHUIO: COCTaBJIATh IUIAH JEUCTBHUM, pacCIpelessaTb pPOJM € Y4YETOM MHEHUU
YYaCTHUKOB, 00CYXKIaTh Pe3yJIbTaThl COBMECTHOU pabOThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJIa M KAKJIOTO YYaCTHUKA KOMaH/Ibl B OOLIUIN pe3yibTaT Mo
pa3pabOTaHHBIM KPUTEPHSIM,

npejjaraTb HOBBIE IPOEKTHI, OLICHUBATh WJIEM C MO3ULMUM HOBHU3HBI, OPUTHMHAJIBLHOCTH,
MPAaKTUYECKOM 3HAYNMOCTH;

OCYIIECTBJISATh MO3UTUBHOE CTPATETHYECKOE MOBEJACHNUE B PA3JIUYHBIX CUTYalUAX, IPOSBIATH
TBOPUYECTBO U BOOOpaskeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEPCAJIbHBIE YUeOHbI€ /1eiiCTBUSA
Camoopranu3anusi:
CaMOCTOSITENTFHO OCYIIECTBIATh IO3HABATEIBHYIO JEATENbHOCT, B 00nMacTu (QU3MKU U
ACTPOHOMHUHU, BBISIBIATH MTPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTAaBJATh IUIAH PEHIEHHUs] pPacuYE€THBIX M KA4YeCTBEHHBIX 3a/ay, IUIaH
BBITIOJTHEHUSI  MpPAKTUYeCKOoW paboTbl €  y4€TOM HMEIOIIMXCS  PECypcoB, COOCTBEHHBIX
BO3MOYHOCTEH U MPEAINIOYTEHNM;
J1aBaTh OLEHKY HOBBIM CUTYaLIUSIM;
paciupsaTh paMKHi y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;
JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OILICHUBATh MIPHOOPETEHHBIN OIIBIT;
croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO 3PYIULUU B 00acTH (DU3HKHU, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:
JIaBaTh OLIGHKY HOBBIM CUTYyalUsiIM, BHOCHUTb KOPPEKTHUBBI B JE€ATEIbHOCTb, OIICHUBATH
COOTBETCTBHUE PE3YJIHTATOB LIEJISM;



BJIa/IETh HAaBBIKAMHU MMO3HABATEJIBHON peQIIeKCHHM KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBHM U
MBICIIUTENBHBIX [TPOLIECCOB, X PE3YNbTATOB U OCHOBAHMIA;

WCIOJIb30BATh MPUEMBI peIIeKCHUU TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEUICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apryMEHTBI APYTUX MPU aHAIU3€ PE3YIbTATOB IE€ATEIIBHOCTH;

NPUHUMATD ce0s, TOHUMAst CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTHX IIPU aHAIMU3€E PE3yNbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U IIPABO APYTUX HA OMIUOKH.

B npornecce gocTukeHHs JIMYHOCTHBIX PE3YyJlbTaTOB OCBOCHMSI MPOrpaMMbl N0 (U3HKE IS
YPOBHS cpenHero oOmiero oOpa3oBaHHS Yy OOYYAIOUIMXCS COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
MHTEIUIEKT, MPEATOJIAT Aok ¢(hOPMUPOBAHHOCTD:

CaMOCO3HAHUSl, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMAaTh CBOE AMOLIMOHAIBHOE COCTOSIHHE,
BUJICTh HANpaBJICHUs pa3BUTHS COOCTBEHHOI SMOIIMOHATIBHOU cepbl, ObITh YBEPEHHBIM B ceOe;

CaMOpPETYJIMPOBaHMsI, BKJIIOYAOIIErO0 CaMOKOHTPOJb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH
3a CBOE MOBEJEHUE, CIIOCOOHOCTh AaNTUPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSM U MPOSBIATH
rUOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALlUM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHIKEHUIO LEIW U yCHexy,
ONTHMHU3M, UHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/sI U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CHOCOOHOCTh IMOHUMAaTh 3MOLMOHAIBHOE COCTOSIHUE JpPYrux,
YUUTBIBATh €r0 MPH OCYIIECTBICHUU OOLICHHS, CIOCOOHOCTh K COUYBCTBHIO U COMIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C APYTUMU
JIOABMH, 3a00THTHCS, IPOSIBIISTh HHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K koHny obyuenus B 10 kiacce npeaMeTHble pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTDH y O0YUAIOIIUXCSl YMEHHUI:

J€MOHCTPUPOBATh Ha NMPUMEPAX pPoJb U MECTO (U3UKU B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KapTHHBI MHpA, B Pa3BUTHUH COBPEMEHHOM TEXHMKHM W TEXHOJOTHM, B IPAKTUYECKOU
NEATEIbHOCTH JIIOIEH;

YUUTHIBATh TPAHUIBI IPUMEHEHUSI U3YYEHHBIX (PU3MUYECKHX MOJeNeil: MaTepuanbHas TOYKa,
MHepLUalbHas cucTeMa OTc4éra, aOCOIIOTHO TBEPIOE TENO, MACAIBHBIM ra3, MOJCIN CTPOCHHUS
ra3oB, KUAKOCTEH M TBEPIBIX TeJl, TOUEUHBIN 3JEKTPUUECKUN 3apsa] MpU pEelIeHUH (U3NYECKHX
3a1ad;

pacrio3HaBaTh (U3MUECKHE SBJIECHUS (MpOLEcChl) M OOBICHATh MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKOH TEOPUU CTPOCHMS BEIIECTBA U DJIEKTPOAUHAMUKM:
PaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHUE, CBOOOTHOE MAJICHUE T, IBUKEHHE
[0 OKPY)KHOCTH, MHEpLUs, B3aUMOJAEUCTBHE Tell, Tu(¢y3us, OpOyYHOBCKOE TBUKEHUE, CTPOCHUE
KHUJIKOCTeH W TBEPIBIX TN, WU3MEHEHHEe 0O0b&Ma Tel MpU HarpeBaHUH (OXJIAKIEHHH), TEIIOBOE
paBHOBECHE, HWCIApEHHE, KOHACHCAIMs, IUIaBICHUE, KPUCTAJUIM3ALHs, KUIICEHHWE, BIIAXKHOCTh
BO3/1yXa, IOBBIIICHUE JABJICHMS Ta3a NPH €ro HArPEBaHWHU B 3aKPBITOM COCYJE, CBA3b MEXAY
rapaMeTpaMu COCTOSIHUS ra3a B U30IIPOLIECCax, JIEKTPU3ALUs TN, B3aUMOACHCTBUE 3apsI0B;

OIUCHIBATh MEXAaHUUYECKOE JIBUKEHHE, UCIIONB3Ysl (PU3HUECKUE BETUUMHBL: KOOPANHATA, YTh,
IepEMEIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHja, MMITYJIbC Tella, KWHETUYeCKas: DHEPIHUs,
MOTEHLIMAJIbHAs HSHEpPrusi, MeXaHuyeckas padoTa, MEXaHWYEeCKas MOIIHOCTh; IPU OMHCAHUU
MPAaBUIIBHO TPAKTOBATh (PU3UYECKHI CMBICT MCIIOJIb3YEMbIX BETMUYMH, UX 0003HAUEHUS U €TUHULIBI,
HaXOJUTh (POPMYJIBI, CBSA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMH BETMYUHAMU;



ONUCHIBATh M3YYEHHBIE TEIUIOBbIE CBOMCTBA TE€JI M TEIUIOBBIE SBJIECHUS, MHCIOJIb3Ys
¢usnyeckue BEIWYMHBL: [JaBJICHUE Tra3a, TEMIepaTypa, CpeAHsAs KHUHETHYECKas SHEepTus
XaOTUYECKOTO JIBUJKEHHUS MOJIEKYJ, CpEIHEKBaJpaTHU4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHsIsI SHeprus, pabora rasa, Ko3(p(UIMEHT IOJE3HOrO AEHCTBHS TEIUIOBOIO
JIBUraTelIsl; IPU ONMCAHUU IPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICIT UCIIOJb3YEMbIX BEJIMYMH, UX
0003HAYECHHS U EAMHUIBI, HAXOIUTH (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMYHMHY C
JOPYTUMHU BETUYHUHAM;

OIMCHIBATh H3YYEHHBIE HIIEKTPUUYECKHE CBOMCTBA BELIECTBA M DJICKTPUUYECKHUE SBICHMS
(mporuecchl), MCNONIB3Ys (PU3MUECKUE BEIMUYMHBL: 3JIEKTPUUYECKUM 3apsj, 3JIEKTpUYECKoe IoJe,
HanpspKEHHOCTD 110JIs, MOTEHIMAN, pa3HOCTh TOTEHLIMAJIOB; IIPU ONMCAHUU NPABUIBLHO TPAKTOBATh
(bu3NYeCKUi CMBICI MCIIONIb3YEMbIX BEIMYMH, UX 0003HAYCHHUS U €IUHMIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3bIBAIOIIUE JAaHHYIO (U3NYECKYIO BEJIMUMHY C IPYTMMHU BEIMYMHAMU;

aHAJIM3UPOBaTh (U3UYECKHUE IPOLECCHl U SABICHMS, HCIHOIb3ysd (U3NYECKHUE 3aKOHBI U
IPUHLUMIIBL: 3aKOH BcemupHoro tsaroreHus, |, |l u Il 3akonsl HploToHa, 3aK0oH coxpaHEeHUs
MEXaHUYECKON SHEPruM, 3aKOH COXPAHEHMs] MMIYJbCa, IMPUHLHUII CYNEPIO3ULUU CUJ, TMPUHLIUI
paBHOIPaBUs MHEPLUHUAIBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KHHETHUYECKYIO TEOPHIO CTPOCHHS
BEIIECTBA, ra30BbIE 3aKOHBI, CBSI3b CPEAHEN KHHETUUECKON YHEPIUU TEIJIOBOTO JIBUKEHUS MOJIEKYJI
¢ a0COIOTHOM TeMIepaTypoi, MepBbIii 3aKOH TEPMOTUHAMUKH, 3aKOH COXPAHEHUS SJICKTPUIECKOTO
3apsina, 3akoH KynoHa, TpuW STOM pa3nuyarh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHa, €ro
MaTeMaTHYeCKOe BhIpAaXKEHUE U YCIOBUA (TPaHHULIbl, 00JIACTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE HPUHIMIBI JEHCTBUS MALIMH, IPUOOPOB U TEXHUUECKUX YCTPOMCTB;
pa3iauyaTh yCcI0BHs UX O€30M1aCHOT0 MCIOIb30BaHUs B [IOBCEIHEBHON KU3HU;

BBIIIOJIHATh OSKCIEPUMEHTHI [0 HCCIECJOBAaHUIO (DU3MUECKUX SBJICHUH U MPOLIECCOB C
HCIOJIb30BAHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHH, pU 3TOM (OpMYIHpOBaTh npodiieMy/3agady
U TUNOTe3y Y4eOHOro 3KCIEpUMEHTa, cOOMpaTh YCTAaHOBKY W3 HIPEJIOKEHHOIO 000pylOBaHHUS,
MIPOBOJIUTH OTBIT U (HOPMYITHPOBATH BHIBOBI;

OCYILIECTBIIATH MPsIMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEITUYMH, IIPH ITOM BBIOMPATh
ONTUMAJIbHBIA CIIOCOO M3MEPEeHUs M HUCIOJIb30BaTh W3BECTHBIE METOJIbl OLIEHKU MOIpEIIHOCTEH
U3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BEITUYMHAMU C HCIOJb30BAaHUEM IPSIMBIX
U3MEpEeHull, MpU OSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHUPOBATh pe3yJbTaThl MOIYYEHHON
3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BUE TaOIMIl U TpadUKOB, A€1aTh BBIBOJBI 110 pe3yibTaTaM
UCCIIEIOBaHMS;

coOnrofaTh mpaBwiia O€30MacHOrO0 TpyAa IpH MPOBEACHUM HCCIEIOBAaHUM B pamKax
y4eOHOro  SKCIEepUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM M  MPOEKTHOM  JIEATENbHOCTH  C
HCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aO0paToOpHOTo 000pyIOBAHHUS;

pemaTh pacu€THbIE 3a/1a4 C SIBHO 3aJJaHHOM (PU3NYECKON MOJIEINbIO, UCIOJb3Ys (PU3NUECKUe
3aKOHBl M TPHUHIIMIIBI, Ha OCHOBE aHaju3a YCJOBMS 3a/Jayd BBIOMpPATh (U3NYECKYIO MOJENb,
BBIETIATh (DU3MUECKHE BEIWYMHBI U (OpMynbl, HEOOXOOuUMBIE ISl €€ pelIeHHs, MPOBOJIUTH
pacy€Thbl U OLIEHUBATh PEAbHOCTH MOTYUYE€HHOTO 3HAaUeHUsS! (PU3UUECKON BETUUUHBI;

pelars KaueCTBEHHBIE 3a/ayd: BBICTpauBaTh JIOTMUECKH HENPOTUBOPEUYUBYIO IIETIOUYKY
pPacCyXJIEHHI ¢ ONTOPOi HA M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UIECKHUE SBIICHNUS,

WCIIOJIb30BaTh MPHU PEIIEHUN y4eOHBIX 3a7au COBPEMEHHbIE MH(OPMALMOHHbIE TEXHOJIOTHU
JUI TIOMCKa, CTPYKTYpUPOBAHHs, HHTEPIpPETallid U MpPEJACTaBIeHUS Y4eOHOW U Hay4HO-
MOMYJISAPHON MH(OPMAINK, MOTYYEHHON M3 pa3IMYHBIX UCTOYHMKOB, KPUTUYECKH aHAIU3MPOBATH
MoJIy4aeMyro HHPOPMaIHIO;



MPUBOJUTL TMPHUMEPhl BKJIaZa POCCHUICKUX U 3apyOexHBIX YUEHBIX-(DU3MKOB B pPa3BUTHE
HayKd, 00bSICHEHHE MTPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA;

UCIIOJIB30BATh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW XKU3HU IS 00eCreueHUs
0€30MacHOCTH MPHU OOpalleHUH ¢ MPUOOpaMU U TEXHUYECKHUMH YCTPOICTBaMH, JUIsl COXpaHEHUS
3J10pOBbS U COOIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKPY>KaIoLIeH cpeie;

paboTaTe B TpYIIE C BHIIOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX POJICH, TIIAaHUPOBATh PaboTy
TPYIIBl, PALMOHATIBHO  PACHpPENCNATh OOSN3aHHOCTH M IUIAHUPOBATh  JIEATENBHOCTh B
HECTaHJAPTHBIX CUTYalUsX, aJIeKBAaTHO OIEHUBATh BKJIAJ KaKJOTO M3 YYaCTHUKOB TPYIIBl B
pelIeHre paccMaTpuBaeMon POOIEMBI.

K xonmy obyuenuss B 11 kiacce mpeaMeTHbIe pe3yiabTaThl Ha 0Aa30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTUHBI MHpa, B Pa3BUTHH COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B MPAKTUYECKOM
NeSITeBbHOCTH JIFO/IEH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

VYUTHIBATh TPAHUIBI TMPUMEHCHHS W3YYCHHBIX (U3WYECKHX MOJCICH: TOYCUHBIH
ANEKTPUYECKUH 3apsl, Tyd CBETa, TOUCYHBIA UCTOYHHK CBETA, S/IEPHAsi MOJETh aToMa, HyKJIOHHAs
MOJIeTIb aTOMHOTO si/Ipa NP pelIeHUH PU3NUECKUX 334,

pacrnio3HaBaTh (U3HUYECKUE SIBICHUS (NIPOIECChI) W OOBSICHATH MX Ha OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKNA W KBAHTOBOH (M3WKHU: AJIEKTPHUYECKas MPOBOJUMOCTH, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JIeHCTBUS TOKa, B3aUMOJCHCTBHE MAarHUTOB, DSJIEKTPOMAarHUTHAS
WHIYKIMS, JEHCTBME MArHUTHOTO IIOJIE Ha MPOBOAHMK C TOKOM M JIBIKYLIUHCS 3apsij,
AJIEKTPOMAarHUTHbIE KOJEOaHUsS U BOJHBI, IPSIMOJIMHEMHOE PACIPOCTPaHEHHE CBETA, OTPAKEHUE,
npejoMiieHue, uHTepdepeHuus, Iudpakuus W TMONApU3alMs CBeTa, MOHCIEPCHS CBETa,
dboToanekrpuuecknii 3Pdext (hoTodrddekr), cBeTOBOEC NaBlICHHE, BOZHUKHOBEHHE JTUHEHYATOTO
CIIEKTpa aToOMa BOAOPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIHOAKTUBHOCTB;

OINMCHIBATh M3YYECHHBIC CBOMCTBA BeIIECTBA (DIIEKTPHUYECKHE, MAarHUTHBIC, ONTHYECKUE,
AIIEKTPHUYECKYIO TPOBOAMMOCTD PA3IMYHBIX CpPEA) W AJIEKTPOMArHUTHBIC SIBJICHUS (IIPOIECCHI),
UCHONb3ysd (U3UYECKHUE BEIMYUHBI: OJEKTPUUYECKUH 3apsl], CHJIAa TOKa, HIEKTPUUYECKOe
HanpsDKeHHe, JIEKTPUYECKOe CONPOTHUBIIEHHE, Pa3HOCTh MOTEHLMANOB, JIEKTPOJIBMXKYIIAsS CHUIIA,
paboTta TOKa, WHIYKIMS MAarHUTHOTO IO, cuia Awmmepa, cwia JlopeHma, WHIYKTHBHOCTB
KaTyIIK{, DHEPTUsl JJEKTPUYECKOrO0 W MAarHUTHOTO IIOJIeH, TEPHOA M YacToTa KoyieOaHWi B
Koje0aTeNbHOM KOHTYpE, 3aps] M cuja TOKa B MPOIECCE TapMOHUYECKUX SIEKTPOMATHUTHBIX
KojeOaHuif, (OKyCHOE pacCTOSHHE W ONTHYECKas CHiIa JUH3bI, MPH OMUCAHUM TMPABUIHHO
TPAaKTOBaTh (PU3NYECKUN CMBICIT MCIIOJIb3YEMBIX BEJIMYHMH, UX 0003HAYCHUS U €IMHHUIIBI, YKA3bIBATh
(bopMyITBI, CBA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETMYMHY C JPYTUMH BEITHUYNHAMH,

OTHCHIBATh U3YUEHHBIE KBAHTOBBIE SIBJICHHSI U MPOLIECCHI, UCTIONB3Ys PUINUECKUE BEITUYUHBI:
CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U YaCTOTA CBETA, SHEPTUs U UMITYIbC (HOTOHA,
MEPUOJT TIONypachaga, YHEPTUs CBSI3M aTOMHBIX sIep, NMPH OIMCAHWW TPABHILHO TPAKTOBATH
(bU3NYEeCKU CMBICI MCIIOJIb3YeMbIX BETHYNH, UX 0003HAYCHHS W €IUHHIIBI, YKa3bIBaTh (HOPMYIIH,
CBSI3BIBAIOIIUE JIAHHYIO (DU3UYECKYI0 BEIMUYMHY C JPYTUMHU BEIWYMHAMH, BBIUUCISITH 3HAUYCHUE
(bu3MYECKOI BETUYNHBL;

aHATM3UPOBaTh (U3UYECKHE TMPOIECCHl W SIBJICHUS, WCIOIB3ysd (PHU3UYECKHE 3aKOHBI H
MPUHLIMIIBL: 3aK0H OMa, 3aKOHBI TIOCIIEI0BATENBHOTO U MapalyieIbHOTO COEUHEHHS TPOBOAHUKOB,
3akoH Jlxoyns—JleHna, 3akoH DJIEKTPOMATHUTHOW WHAYKIHUU, 3aKOH MPSIMOJIHMHEHHOTO
pacmpoCTpaHEHHUs] CBETa, 3aKOHBI OTPaXXEHHUS CBETa, 3aKOHBI MPEIIOMIICHUS CBETa, YpaBHEHHE
OiHmTeHa s GoroaddexTa, 3aK0OH COXpaHEHUs] SFHEPTUU, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH



COXPaHEHMs NIEKTPUUECKOTO 3apsi/ia, 3aKOH COXPaHEHHs MaccOBOTrO 4YHcia, MocTyaaTsl bopa, 3akoH
paZMOAaKTUBHOTO pacmaza, MHpU OSTOM pas3indyarh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHa, €ro
MaTEMaTHYECKOE BBIPAXKEHHUE U YCIOBUS (IpaHuUllbl, 00JaCTH) IPUMEHUMOCTH;

OIpeIeNIATh HAIlPaBJICHUE BEKTOPA UHIAYKLIMU MarHUTHOI'O MOJIS IPOBOIHUKA C TOKOM, CHIIBI
Awmmnepa u cuisl JIopeHia;

CTPOUTH M OTMHCHIBATh N300paKeHHE, CO3JaBaeMO€E IJIOCKUM 3€pPKaJIOM, TOHKOH JIMH30M;

BBIMOJIHATh OKCHEPUMEHTHI 10 HCCIEAOBAHHIO (U3NYECKUX SBICHUH U MPOIECCOB C
HCIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX U3MEPEHUM: IpU 3TOM (OpPMYJIHPOBaTh NpodiieMy/3agaqy
U TUNOTe3y y4eOHOro 3KCIEepUMEHTa, cOOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOIO 000pYyIOBaHHUSA,
MIPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBISATH NPSMBIE U KOCBEHHBIC U3MEPEHUs (PU3NYECKUX BEIUYMH, TIPU ITOM BBIOMPATH
ONTUMAJIbHBIA CIIOCOO M3MEPEHUs M HUCIOJIb30BaTh W3BECTHBIE METOJbl OLIEHKU MOIPEIIHOCTEH
HU3MEpEHUI;

UCCIIEIOBATh 3aBHCUMOCTH (PM3UYECKUX BEJIMYMH C WCIOIB30BAHUEM IPSIMBIX W3MEPEHUI:
IpU STOM KOHCTPYHMPOBaTh YCTAaHOBKY, (UKCHUPOBATh PE3yAbTAaThl MOJTYYCHHOH 3aBUCHMOCTHU
(bu3MYeCKUX BEJIMYUH B BUJIE TaOIUI] U IpaMKOB, AeIaTh BBIBOBI 10 pe3yJibTaTaM HCCIIE0BaHMS;

coOnogaTh npaBuiIa 0O€30MacHOro Tpyda HpU MPOBEICHUM MCCIEIOBAHUNH B paMKax
y4eOHOTO  JKCIIEPUMEHTa, y4eOHO-HCCIIEOBATEIILCKOH M TPOSKTHOM  JIEATENBHOCTH  C
WCIIOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPOICTB U JIAO0OPaTOPHOTO 000PYIOBAHUS;

pelaTh pacu€THbIE 3a/1a4 C SIBHO 3aJJaHHOM (PM3NYECKON MOJEIBIO, UCHOJb3Ys (PU3NUECKUe
3aKOHbl M HPUHLUIBI, HA OCHOBE aHAJINW3a YCJIOBUS 3a/Jaud BBIOMpaTh (PU3MUYECKYIO MOJEb,
BBIICNATh (DU3MYECKHE BEIMYMHBI U (HOpMyIBl, HEOOXOAWMBIC il €€ PpEeHIeHUs, MPOBOIHUTH
pacuéThl U OLIEHUBATh PEAIbHOCTD IOYYEHHOTO 3HaUeHUsI (PU3NUECKON BEIHUNHBI,

pelmaTh KaueCTBEHHBIE 3aJaud: BBICTPAWBATh JIOTMYECKH HEMPOTUBOPEUUBYIO ILIEMOUKY
paccyXJeHU ¢ ONIOpPOii Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3UUECKUE SIBJICHMUS;

MCIIOJIB30BATh MPU PEIICHUH Y4EOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUH
JUIS TIOMCKa, CTPYKTYpUPOBAaHHWS, HHTEPHPETAUU U NPEJICTaBICHUS Yy4yeOHOH M Hay4yHO-
NOMysApHON MH(OPMAIMK, MOTYYEHHON M3 pa3IMYHBIX UCTOYHHMKOB, KPUTUYECKH aHAIM3UPOBATh
noJryJaeMyro MH(opMaIuio;

OOBSACHATH NMPUHIMIBI IEHCTBUS MalllMH, IPUOOPOB M TEXHUYECKUX YCTPOMICTB, pa3ivyaTh
yCIIOBUS UX 0€30I1aCHOT0 UCIIOJIb30BaHUS B TIOBCETHEBHOM JKU3HU;

NPUBOANUTH TMPUMEPHI BKJIA/Ja POCCHUMCKUX U 3apyOeKHBIX YUYEHBIX-(DU3MKOB B pPa3BUTHE
HayKH{, B 00bSCHEHHE MIPOLIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

MCIOJIb30BaTh TEOPETHUUECKNE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN JKU3HU i1 00ecreueHus
0€30MacHOCTH MpHU OOpalleHUH ¢ MpUOOpaMU M TEXHUYECKHUMH YCTPOICTBaMH, JUIsl COXpaHEHHS
3JI0pOBbSI U COOJIIOJICHUSI HOPM KOJIOIMYECKOT0 TIOBEACHNUS B OKpYXKarollei cpee;

pa0oTaTh B TpYIIE C BHIIOJIHEHUEM DPA3JIMYHBIX COLMAIBHBIX POJICH, MIIaHUPOBAaTh paboTy
IpyNNbl, palMOHAIBHO paclpedensiTh O00s3aHHOCTH U IUIAHUPOBaTh  JESATENbHOCTh B
HECTaHJApPTHBIX CUTYalUsX, a/J€KBATHO OLEHUBATh BKJIAJ KaXIOTO W3 YYaCTHHKOB TpYIIbI B
peleHre paccMaTpuBaeMoi MPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 bubmmoreia LIOK
' ARTHAYE https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 bubmorexa LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro 1o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubnuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 Octosel TEPMOITHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubmuoreka [IOK
' Ma3oBbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 EKTpOCTATIR 10 https://m.eds00.ru/7f41bf72
42 [TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B 12 bubmuorexa [JOK
' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoasusie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAMHAMUKA
MaruauTtHoe nojie. DJeKTpOMarHUTHasI bubnnorexa [HOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4YecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KoseGaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuorexa [JOK

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

Hroro no pazgeny 4

Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 Dneme KBaHTOBOM OITHK 6 bubmorexa LIOK

: JIEMEHTHI KBAHTOBOW ONITHKHU

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

4.2 Crtpoenue aToma 4 bubmuorexa [JOK
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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/7f41c97¢c

4.3 ATOMHOE AP0 5

Hroro no pazgeny 15

Paznen 5. JIEMEHTBI ACTPOHOMMUU U ACTPOPU3NKHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

5.1 DJeMEeHTBl aCTPOHOMHUU M aCTPOPHU3IUKU 7

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

Htoro no pazneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

bubmuorexa [JOK
61 Obobuiaromee nosropente 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Koanvecrso yacos Nara D1eKTPOHHBIE HUPPOBLIE
, Tema ypoxa Konrpoubnsie IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3yYEeHUS
padoTbI padoThbI pecypcbl
dusrka — HayKa 0 IpUpPOJIC.
Hay4npie MeTo1pI TO3HAHUS 1 10A-03.09  bubmmoteka [JOK
OKPYKAaIOIIEro MHPA. 106 -02.09  https://m.edsoo.ru/ff0c32e2
Cmapmosan paboma (5 mun)
Poib 1 MecTo Gu3uku B
(hopMUPOBaHHHM COBPEMEHHOMU 1 06.09 bubnnoreka [JOK
HAY4YHOU KapTHHBI MHUpa, B 06.09 https://m.edsoo.ru/ff0c33e6
MIPAKTUIECKON JCSITEILHOCTH JTFOACH
MexaHuueckoe TBUKEHHE.
OTHOCHUTENBHOCTH MEXaHUYECKOTO 1 10.09 bubmuorexa [JOK
nekenus. [lepemernenue, 09.09 https://m.edsoo.ru/ff0c3508
CKOpPOCTbh, YCKOpEHUE
Pastouepsoe TpmioEeizos 1 1300 Buuorera LIOK
. . 13.09 https://m.edsoo.ru/ff0c3620

Bxoonoit konmpons 3nanuil.
PaBHOyCcKOpEeHHOE MPSAMOIUHEIHOE 1 17.09 bubnnorexa [JOK
JIBMDKEHUE 16.09 https://m.edsoo.ru/ff0c372e
CBoOojiHOE TTaficHue. Y CKOpEeHHe 1 20.09 bubmmoreka [JOK
CBOOOIHOTO MaEHUS 20.09 https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe I[BI/I)KGHi/IC. 94.09 BuGmorexa OK
JIBIDKCHIE MATEpHATLHOM TOMKH 10 1 23.09 https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH



https://m.edsoo.ru/ff0c32e2
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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

IIpuHIUII OTHOCUTENIBHOCTH

8 lNanunes. MHepunanbHble CUCTEMBbI 27.09 bubmorexa HOK
. 27.09 https://m.edsoo.ru/ff0c3be8
otcyeTta. [lepBbiit 3akoH HproToHa
Macca tena. Cuna. [Ipunmun
9 CYTNEPIIO3ULINH CHIL. BpToij)ﬁ 3aKOH 01.10 bubmnorexa LIOK
. 30.09 https://m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTepuanbHON TOYKU

10 Tpernii 3akon HeroToHa 11151 04.10 bu6mmoreka [IOK
MaTepUAIbHBIX TOYCK 04.10 https://m.edsoo.ru/ff0c3be8
3aKoH BCEMHPHOTO TAroTeHus. Cuia

11 TSDKCCTH. He;l)OBa;I KOCMHUYECKas 08.10 Bubmmorexa LIOK

07.10 https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec 11.10 bubnuorexa [JOK
Tena 11.10 https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpduument

13 TpeHusi. Cuiia COpOTUBIEHUS TPU 15.10 bubnnoreka [JOK
JIBUKEHUU TEJIA B KUAIKOCTHA WU 14.10 https://m.edsoo.ru/ff0c3f76
rase
[ToctynaTtensHoe U BpamareabHOe

14 JBIKEHUE a0COIIOTHO TBEPIOTO 18.10 bu6mmorexa [IOK
Teaa. MomeHT cuiibl. [1medo cuibl. 18.10 https://m.edsoo.ru/ffOc41a6
VYcnoBust paBHOBECHST TBEPOTO Tela
NMnynbsc MmaTepralbHONM TOYKH,

15 CUCTEMBbI MaTepUATIbHBIX TOYEK. 22.10 bubnmoreka [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHSI 21.10 https://m.edsoo.ru/ff0c43d6
UMITYJIbCa. PeakTHBHOE JIBIKEHUE

o | R .

25.10 https://m.edsoo.ru/ff0c4502

MaTepuaabHOW TOUKH. Teopema 00
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N3MEHEHUH KMHETHYECKOMH SHECPTIUn

[loTenuumanpHas SHEpTHUsL.
[TorenimanpHas 3HEPTUs YIIPyro

17 1e(hOpMUPOBAHHOM TPYKUHBI. 26.10 bubmorexa LIOK
26.10 https://m.edsoo.ru/ffOc461a
[ToreHmanpHas 3Heprus Teina
BOJIM3U OBEPXHOCTH 3eMIIU
[ToreHnuanpHbIC U
HEMOTCHIUATbHBIC CHIIBI. CBS3b
18 paboThI HEMOTCHIIUATBHBIX CHJI C 05.11 bubnuorexa [JOK
WU3MCHEHUEM MEXaHUYECKOW YHEPrHU 08.11 https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPAHCHUS
MEXaHUYECKOH SHEPTHU
Jlaboparopnas pabora
«HccnenoBanue cBsizu pabOTHI CHITBI 08.11
19 C M3MEHEHUEM MEXaHUIECKOH 1111
SHEPTHUH TeJla Ha MPUMeEpe
PaCTsKEHUS PE3UHOBOTO KIYTa)
KonTponbhas pabota no teme
20 <<KI/IEI€):M3TI/IK3.p Jlunamuka. 3aKOHBI 12.11 bubmmorexa LIOK
15.11 https://m.edsoo.ru/ff0c4b74
COXPAHCHHUS B MCXaHHKE)
OcHOBHBIE TIOJIOKEHUS 1511
MOJIEKYJIAPHO-KMHETUYECKON bubnmuotexa [JOK
21 18.11
Teopun. BpoyHOBCKOE BIKEHHE. https://m.edsoo.ru/ff0c4dc2
Hudbdy3us
XapaxTep IBUKCHHS U
99 B3aMMOJEHCTBUSA YaCTHUI] BEIIECTBA. 19.11
Mopenu cTpoeHHS Ta30B, JKUIKOCTEH 22.11
W TBEPJIBIX TEI
23 Macca monekyin. KonmngectBo 22.11



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

Bemtecta. [locTostHHas ABoraapo

25.11

TennoBoe paBHOBecue. TeMmneparypa

24 u e€ m3mepenue. [llkana remmeparyp ;gﬂ
Henscus

o5 Wneanpusiii raz 8 MKT. OcHoBHOE 29.11 bu6mmoreka [IOK
ypaBuenre MKT 02.12 https://m.edsoo.ru/ffOc4fde
AOcomroTHas TeMIiepaTypa Kak Mepa

26 CpeIHeH KHHETUYECKON YJHEPTUr 03.12 bubnmnoreka [JOK
JIBMDKECHUS] MOJICKYJI. Y paBHCHHE 06.12 https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knaneiipona

06.12

27 3akoH JlanmbpToHa. ["a30BbIC 3aKOHBI 09.12
JlaGoparopHnas pabota

28 «HccnenoBanre 3aBUCUMOCTH 10.12
MEXy IapaMeTpaMu COCTOSIHHS 13.12
pa3peKEHHOTO Ta3ay

29 N3onponeccel B Ha€anbHOM Tra3e u 13.12 bu6mmoreka [JOK
uXx rpaduyeckoe npeacTaBICHIE 16.12 https://m.edsoo.ru/ff0c570e
BnyTtpennss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 crocoOb! e€ n3menenus. Konmuectro 17.12 bubnmnoreka [JOK
TEIUIOTHI U paboTa. BuyTpeHHss 20.12 https://m.edsoo.ru/ff0c5952
SHEPTHUS OJJHOATOMHOTO UJIEATLHOTO
rasa

31 Buasl Terionepenauu. 20.12 bubmuorexa [JOK
Ilonyz000601i Konmpons 3Hanuil. 23.12 https://m.edsoo.ru/ff0c5c36

39 V nenpHas TEINIOEMKOCTE BEIIECTBA. 24.12 bu6mmoreka [IOK
KonndecTBo TEIUIOTHI MPH 27.12 https://m.edsoo.ru/ff0c5c36
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Teruionepenade. AanadbaTHbIi

porecc
33 [lepBblii 3aKOH TEPMOAMHAMUKY U 27.12 bubmumoreka [IOK
ero NpUMEHEHHE K H30MpoIieccam 28.12 https://m.edsoo.ru/ff0c5efc
HeobOpatumocTh mpoIeccoB B
34 npnpgz[e. Bropoii I3)aLIL<IOH 10.01 bubmmorexa LIOK
10.01 https://m.edsoo.ru/ff0c6230
TEPMOIUHAMHUKHU
35 [Tpunnun nevictus u KIT/1 14.01 bu6mmoreka [IOK
TEIJIOBOM MAIlIUHEI. 13.01 https://m.edsoo.ru/ff0c600a
17.01
36 ukn Kapno u ero KIT/,. 17.01
DKOJOTHYECKHE MPOOIEMbI 21.01
37
TETJIODHEPTETUKH. 20.01
O6o0maromuii ypok
38 «MOJIISKyJII;JIIpHas}{Ip ¢u3uka. OCHOBBI 24.01 bubmorexa IOK
24.01 https://m.edsoo.ru/ff0c6938
TEPMOTUHAMHUKI
KonTponbras pabora mo teme 28.01
39 <<MO§IiKynﬂpH§ﬂ ¢usnuka. OCHOBBI 27.01 bubmmoreia LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. 31.01 bubnnoreka [JOK
Hcniapenue u KUmeHune 31.01 https://m.edso0.ru/ff0c63b6
AOconroTHAs 1 OTHOCHTEIbHAS 04.02
41 BJIXKHOCTh BO3yxa. HackleHHbI! 03.02 bubmorexa HOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucraminyeckue u
42 aMOI;)z)HHe Tena.iHnsoTponml 07.02 Bubmorexa IOK
07.02 https://m.edsoo.ru/ff0c65f0

CBOMCTB KpucTauioB. XKunkue
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kpuctaiabsl. CoBpeMEHHbIE

MaTepHuabl
[InaBnenue U KpucTaIM3aIysl.
43 VnenbHas TGHJIIZ)Ta HJIaBJIe:I/ISI. 11.02 bubmnorexa LIOK
10.02 https://m.edsoo.ru/ff0c6708
Cybnumarust
44 YpaBHEHHE TEIJIOBOTO OajlaHca 14.02 bubmmorexa LIOK
14.02 https://m.edsoo.ru/ff0c6820
OnekTpusanys Tea. DICKTPUICCKUN
45 3ap;1L[.pI[BaL113HL[a aneKTpI/IzIZ:CKHX 18.02 bubmorexa [JOK
17.02 https://m.edsoo.ru/ffOc6bcc
3apsJI0B
[IpoBOAHMKH, TUAICKTPUKH 1
46 H(I))JIYH;IOBOIIHI/?KI/I. 3aK(I:H 21.02 bubmmoreia LIOK
21.02 https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs JICKTPUICCKOTO 3apsiaa
B3anmoneiicTBue 3apsioB. 3aKoH
47 KyJIOHafITO‘{e‘-IHI)II\/'I r;n};KTpI/IHeCKI/IfI 25.02 Brbmiorexa LIOK
24.02 https://m.edsoo.ru/ffOc6ce4
3apsi
Hanpsk€HHOCTB 3JIEKTPHYECKOTO
48 nosist. [IpuHnun cynepnosunuu 28.02 bubnuoreka [IOK
AJIEKTPUUYECKUX TOJIeH. JInHuM 28.02 https://m.edsoo.ru/ff0c6df2
HANPsHKEHHOCTH
PaboTa cuit 3J1eKTpoCcCTaTHIEeCKOro
49 oJs. HOTeHuHaJI.pPa3HOCTL 04.03 bubmorexa HOK
03.03 https://m.edsoo.ru/ff0c6f00
MTOTEHITUAJIOB
[TpoBOTHHMKY U AUDJICKTPUKHU B
50 3J1peKTpI([)CTaTHq:([:K0M noljle. 07.03 bubamorexa IOK
07.03 https://m.edsoo.ru/ff0c7018
JvdnexkTpudeckas MPOHUIIAEMOCTh
51 DnekTpoéMKocTh. Kongencarop 11.03 bubmmorexa LIOK
10.03 https://m.edso0.ru/ff0c7126
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https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

DNEeKTPOEMKOCTD MIIIOCKOTO

52 KOHJIGHCAaTOpa. DHEPTUs 14.03 Bu6mmorexa LIOK
A pa. JHep 14.03 https://m.edsoo.ru/ff0c72c0
3apsHKEHHOT0 KOHAEHCAaTopa
53 Jlaboparopuas pabota "N3mepenue 1 18.03
3IEKTPOEMKOCTH KOHAeHcaTopa' 17.03
[IpunIUN NECTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAILHOTO
. 21.03
94 anmapara, CTpyMHOro IpHHTepa. 2103
DIIEKTPOCTaTHYECKAS 3aIlUTA. '
3a3eMIIeHHe IEKTPONpruOOpoB
DIEeKTPUYECKHUM TOK, YCIIOBUS €TO
cyuiectBoBanus. [10CTOSHHBIN TOK.
01.04
95 Cuna toka. Hanpsxenue.
31.03
Comnporusnenue. 3akon Oma jist
ydacTKa [enu
[TocnenoBarenpHOE, TapaIETBLHOE,
% npomoxmcon. Maopatopras 05 0404 BubmoremallOK
PoBoa j patop ' 04.04 https://m.edsoo.ru/ff0c74f0
pabota «3yueHne cMermanHoro
COCITUHEHUS PE3UCTOPOBY
Pa6
57 5 ae orat ZCOIZIHOOCEB& 3ako 08.04 bubnmoreka [JOK
JICKTPHYECKOTO TOKA. 3aKOH
P 07.04 https://m.edso0.ru/ff0c7838
Hxoynsa-Jlenna
3axon OMa 15 TOJTHOM (3aMKHYTO )
| soastune, TaSopamophan pagers 05 104 Bubmomex LOK
' paTopHat b ' 11.04 https://m.edsoo.ru/ff0c7ae0
«M3mepenne DJ]C ucTtouyHnka ToKa U
€ro BHYTPEHHETO CONPOTUBICHUS
59 DNeKTpOHHAs! IPOBOJIUMOCTD 15.04



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

TBEPJIBIX METAIJIOB. 3aBUCUMOCTD
CONPOTUBIICHUS METAIIIOB OT
Temrneparypbl. CBEpXIIPOBOJIUMOCTh

14.04

DNEKTPUUECKUN TOK B BaKyyMe.

18.04

60 CBoiicTBa JIEKTPOHHBIX ITYYKOB 18.04
[TomynpoBOIHUKH, HX COOCTBEHHAS

61 Y TIpUMECHast MTPOBOIUMOCTb. 22.04 bubnnoreka [JOK
CaoiicTBa p—N-miepexoa. 21.04 https://m.edsoo.ru/ff0c84ae
[TosryrpoBOTHUKOBEIE IPUOOPHI
DIEeKTpUYECKH TOK B pacTBOpax U

62 pacruiaBax 3JIeKTPOIUTOB. 25.04 bubnnoreka [JOK
DICKTPOIUTHYCCKAS JUCCOIHAITHS. 25.04 https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DNEeKTPUUECKU TOK B ra3ax.

63 CamocCTOSITENTbHBIN U 26.04 bubmuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psill. 28.04 https://m.edsoo.ru/ff0c84ae
Monnus. [Tnazma
DnexTpuueckue mprudopsl 1 06.05
YCTPOMCTBA U UX MPAKTUYECKOE bubnunorexa [JOK

64 05.05
npuMmeHeHue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
6e30macHOCTH

65 O06o06maromui ypok 13.05 bubmmoreka [JOK
«DQNEeKTPOIMHAMUKAY 12.05 https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme

66 «Onekrpocraruka. [locTossHHBIN 16.05 bubnuotexa [JOK
ANIEKTPUUECKUil TOK. TOKH B 16.05 https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

67 Ilpomescymounas ammecmayus 3a 20.05 bubmmorexa LIOK



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

68

Kypc ¢usuku 10 knacca.

(Pe3epBHbIii ypok. KoHTpOIbHAs

pabora 1o Teme

n n
DnekTpoauHaMuka')

PesepBHeIit ypok. O600Iaromuii
ypok 1o TemaM 10 kimacca

19.05

23.05
23.05

https://m.edsoo.ru/ff0c8c56

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



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

11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpaszoBaTe/bHbIE
n/n Bcero U3YyYeHUS
padoThI padoThI pecypcel
[TocTostHHBIE MATHUTHI U UX
B3anMojeiicTBre. MarHuTHoe mouie.
1 BCKTOpHMaFHHTHOﬁ WHIYKIIHH. 1 04.09 bubmorexa HOK
. https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHOW WHITYKIIHU.
Cmapmoeas paboma (5 mun)
MaruauTtHoe 1noJje NpoBOJHUKA C

5 TokoM. OnbIT Dpcrena. 1 05.09 bu6nmorexa LIOK
B3aunmoeicTBre MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopHas pabora «3yueHue

3 MarHUTHOTO TOJISl KaTyIIKU C 1 1 11.09 bubnnorexa [JOK
TOKOM. (https://m.edsoo.ru/ff0c98fe
Bxoonoii konmpoas 3nanuii
JlelicTBME MAarHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaboparopHas paboTa 1 1 12.09 bubnmnoreka [JOK
«HccnenoBanne neHCTBUS ' https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS Ha

5 JBUKYITYIOCS 3apsHKEHHYIO 1 18.09 bubnmoreka [JOK
yactuiny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cunel JlopeHia

6 ONEeKTpOMarHuTHAasE UHIYKIHSL. 1 19.09



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

[ToTok BEKTOpa MarHUTHOMN
uHaykiuu. DJ1C uaaykuuu. 3aKkoH
3JIEKTPOMArHUTHON MHIYKIIMH
®dapajes

JlaboparopHas paboTa
«HccnenoBanue sIBJIeHUS
AJIEKTPOMArHUTHON MHTYKIIHN)

25.09

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

NuaykTuBHOCTB. SIBIEHUE
camounaykiuu. J/C
CaMOUHYKIIUU. DHEPrust

MAarauMTHOI'O ITOJIA KaTyIIKH C TOKOM.

aﬂeKTpOMaFHI/ITHOC I10JIC

26.09

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

TexHu4eckue ycTpomucTBa U uxX
IIPUMEHEHHUE: ITOCTOSIHHBIE
MarHuThbl, JIEKTPOMArHUTHI,
AJIEKTPOJIBUIaTENb, YCKOPUTEIN
3JIEMEHTApHBIX YACTHII,
WHIYKIUOHHAs I1eYb

02.10

10

O6o06maromuii ypok «MaraHutHoe
noJie. DJIeKTpOMarHuTHas

WHIYKIUSD)

03.10

bubmmoteka IIOK
https://m.edsoo.ru/ff0cab82

11

12

KonTponbhas pabota no teme
«MaruuTtHoOe 1osne.
BHCKTpOMaFHI/ITHaﬂ HUHAYKOUA

CBo06oIHbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnUeckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

09.10

10.10

but6mmorexa [IOK
https://m.edsoo.ru/ff0cad58

bubnunorexa 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

JlaboparopHas pabota
«MccnemoBanue 3aBUCHMOCTH
HeproIa MajbIX KojieObaHui rpys3a
Ha HUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

KonebarenbHbIi KOHTYD.
CB0OOTHBIE IIEKTPOMArHUTHBIC
KOJICOaHUsI B HICATbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAIIOTHS
MEXy MEXaHHYCCKUMU H
SJICKTPOMAariuTHBIMH KOJIeOaHUSIMHA

®opmyna Tomcona. 3akoH

COXpAaHCHUA SHEPTHUU B UACAIIbHOM
KoJIe0aTeIbHOM KOHTYpC

16.10

17.10

23.10

bubmuoreka [{OK
https://m.edsoo.ru/ffOch820

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbh9c4

16

[Ipencrasienue o 3aTyxaromux
Kosie0aHusX. BoIHyXI€HHBIE
MeXaHUYecKue KojaeOaHusl.
Pe3onanc. Beiny:x/1eHHBIE
3JIEKTPOMAarHuTHBIE KOJIeOaHMs

24.10

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbhb86

17

[IepeMeHHBIH TOK.

CuHyconaalbHbIN TEPEMEHHBIN TOK.

MoIHOCTb IEPEMEHHOTO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA M HANIPSHKEHUSI

06.11

bu6nunorexa LIOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. [IpoussoscTso,
nepegava u norpedieHue
IIEKTPUYECKON SHEPTUU

07.11

19

Y CTpolcTBO M TPAaKTHUECKOE
MPUMEHEHHUE AIIEKTPUIECKOTO

13.11

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKA, F€HEpaTOpa NEPEMEHHOTO
TOKa, JIMHUH JIeKTpoIiepe1ad

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOCTBE NIEKTPOIHEPIUU.

20 KynbTypa ucrnonb3oBanus 14.11
AJEKTPOIHEPTUU B NOBCEIHEBHOM
KU3ZHU
MexaHu4eckre BOJIHBI, YCIOBHS

acrpoctpaneHnus. [lepuon.
21 FC):KOPPOCTTI;ppaCHpOCTpaI;)ICHfIﬂ u 20.11 Bubmmorexa IOK
https://m.edsoo.ru/ff0cca54

JUTMHa BOJIHBL. 1lonepeunsie u
MIPOJIOTILHBIE BOJIHBI

99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 2111 bubmmoreka [JOK
3Byka. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJeKTpOMarHUTHBIE BOJHBI, UX

23 CBOﬁCfBa U CKOPOCTb. LHKaJ;a 27.11 Bubmmorexa IOK

https://m.edsoo.ru/ff0ccfe0

3JIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBSI3U U

24 TeneBuaeHus. Pazsurue cpencts 28.11
cBsi3u. Panmonokanus

o5 KonTponbhas pabota «Konebanus u 04.12 bu6muoreka [IOK
BOJTHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacIpOCTPaHEHHE

26 CBETa B OJHOPOJHOMU Cpejie. 05.12 but6mmoreka [IOK
Todeunsblii HCTOYHHK cBeTa. JIydu https://m.edsoo.ru/ff0cd350
cBeTa

97 OTtpaxeHue cBeTa. 3aKOHbI 11.12 bubnmoreka [JOK

oTpaxkeHus csera. [loctpoeHnue

https://m.edsoo.ru/ffOcd4e0



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

M300paKeHUH B IIJIOCKOM 3epKaJie

28

29

30

[Ipenomnenue ceeta. [TonHoe
BHYTpPEHHEE OTPa’KEHUE.
[IpenenbHbIi yromn noaHoro
BHYTPEHHETO OTPa’KEHUS

JlaGopaTtopHas paborta «3mepeHue
noKazareJisi MPEIOMIICHUS CTEKIIa

JIunsel. [TocTpoenune n3o00pakeHui
B uH3e. PopMyra TOHKOU JIUH3BI.
YBenuyeHue JuH3bIL.

Ilonyz20006011 KOHmMpoObL 3HAHUIL.

12.12

18.12

19.12

bubnunorexa LIOK
https://m.edsoo.ru/ffOcd7{6

bub6nmoreka [IOK
https://m.edsoo.ru/ffOcd67a

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

31

JlaGopaTtopHnast pabora
«HccnenoBanue cBOMCTB
M300paXKeHH B TUH3AX)

25.12

32

Hucniepcust cBera. CII0XKHBIN cOCTaB
6enoro csera. L{Bet. JTabopaTopHas
pabora «HabmrogeHue aucnepcun
CBETa»

26.12

33

34

Wurepdepennus ceeta. Judpaxmus
ceta. [ludppaknuonnas pemeéTka
[TonepeyHoCTh CBETOBBIX BOJIH.
[Monspuzanus ceera

09.01

15.01

bubmmoteka IIOK
https://m.edsoo.ru/ffOced22

bubnunorexa LIOK
https://m.edsoo.ru/ff0cf02e

35

OnTuyeckue npudOpsl U yCTPOICTBA
U YCIIOBHSI X 0€3011acHOro
IPUMEHEHHUS

16.01

36

FpaHI/IHLI MIPUMEHUMOCTHU
KJIACCUYECKOW MEXAHUKH.
[ToctynaTel cnenuaibHON TEOPUH

22.01

but6mmoreka [IOK
https://m.edsoo.ru/ffOcf862



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OTHOCHUTCIIBHOCTHU

O
3 omospevenoct. Javcucrnc spor  BromorerallOK
AHOEP ] 8 ' https://m.edsoo.ru/ffOcfa42
BPEMCHH U COKPAIICHUE JITHHBI.
DHeprus U UMIYJbC
PEIATUBUCTCKOMN YacTullbl. CBs3b bubmuorexa [JOK
38 . 29.01
MaccChl C SHEPTUCH U UMITYJILCOM. https://m.edsoo.ru/ffOcfc68
DHeprus MoKosl.
| Omown enosarmoh eopmn sor  BrbmorerallOK
" P ' https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIILHOCTH
®otonsl. Popmyna [Inanka. Bbu6moreka [JOK
40 05.02
DHeprusi 1 UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
o | e
’ ' https://m.edsoo.ru/ffOcffc4
A.I'.CroneroBa
2| Smei s borosidon ;pgp  Prbmotexa LOK
. ' ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potospdexra
@ | TH teberonn Xumamoseeos ;3 Pubworexa LOK
o AIeBa. ' https://m.edsoo.ru/ff0d04a6
JeiCTBHE CBETA.
TexHuueckue ycTpocTsa u
44 MPAKTUIECKOE IPUMEHEHHE! 19.02
dboToreMeHT, POTONaTUHK,
CoJTHEYHas OaTapesi, CBETOUO/T
45 Penrenue 3anad mo teMe «DJIE€MEHTEI 20.02 but6mmoreka [IOK

KBAaHTOBOU ONTHKW)

https://m.edsoo.ru/ff0d0302



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
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302

Mogens atoma Tomcona. OnbITEI
Pesepdopaa no paccesnuro

bu6nmoreka [IOK

46 a-gactull. [I1anerapHas Mojesb 26.02 https://m.edsoo.ru/ff0d091a

aToma.
bubnunoreka LIOK

47 KsanToBblie noctynats! bopa. 27.02 https://m.edsoo.ru/ffodoafa
W3nydenue u noryomeHue GOTOHOB
IIPU IIEPEXOJI€ aTOMa C OJTHOTO Bbu6moreka [JOK

48 . 05.03
YPOBHSI SHEPTHHU Ha Ipyroit. Busl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB.

BosHOBBIE cBOMCTBa YacTull. BosHbI

49 ne bpoits. Kopnyckynsipao- 06.03 bubnnorexa [JOK
BOJIHOBOU yanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE H3ITyYCHHE.

OTKpBITHE PATHOAKTUBHOCTH.

50 OmnsiThl Peszepdopaa no 12.03 bubmuoreka [IOK
OIIPEJIENIEHHIO COCTaBa ' https://m.edsoo.ru/ff0d0fd2
PaZMOaKTHBHOTO M3ITyYECHHS.

CsoiicTBa anbda-, 6era-, ramma-

51 u3nydeHus. Biusaue 13.03
pPalMOaKTUBHOCTHU Ha KUBBIE
OpTaHU3MBEI.

OTKpBITHE TPOTOHA U HEUTPOHA.

59 W3oronsl. Anbda-pacnar. 19.03 bubnmnoreka [JOK
DJEeKTPOHHBIN U MO3UTPOHHBIH ' https://m.edsoo.ru/ff0d1162
6era-pacnaj. ['amMma-u3nyueHue.

DHeprus CBS3M HYKJIOHOB B sijIpe.
53 Snepubie peakuuu. SnepHbrit 20.03 bubmorexa HOK

peakrtop. [Ipo6ieMbl, TEPCIIEKTUBEIL,

https://m.edsoo.ru/ff0d1356



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

JKOJIOTUYECKUE aCIIEKTHI SIEPHOU
JHEPreTUKU

54

OneMeHTapHbIe YacTHIBI. OTKPBITHE
Mo3UTpoHa. MeTOo bl HAOIOICHUS U
PETUCTpAIH HIEMEHTAPHBIX

yactull. Kpyrieliii cron 1
«DyH1aMeHTaIbHbIE

B3aumoeiicTeus. EquHcTBO

bu3nYeCKOil KapTUHBI MUPAY

bubnunoreka LIOK

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

55

56

DTanel PasBUTHUA aCTPOHOMUU.
[IpuxknagHoe 1 MUPOBO33PEHYECKOE
3Ha4eHHE aCTPOHOMUH. Buj
3B&3qHOTO HEeba. Co3Be3 s, ApKue
3BE3/1bl, IUIAHETHI, UX BUAUMOE
nBwxeHue. ComHeyHasi cuctemMa

Connue. ConHeyHast akTUBHOCTb.
HcTtounuk sHeprun CosHIA U 3BE3]

03.04

09.04

57

3BE3bI, X OCHOBHEIE
XapaKTePUCTUKU. 3BE3/IBI TIIaBHOU
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
ctpoenue 38&311. COBpeMEHHBIE
MPEJICTABICHUSI O TIPOUCXOXKICHUU H
spoimrony CoHIa U 3BE3]

10.04

58

Mnuneunsiii [1yte — Hama

I"amakTuka. [lonoxenne n

nemxkenne Comana B ['anakTuke. 1
lNanmaktuku. Y€pHbIE ABIPEI B spax

TaJIAKTUK

16.04

59

Bcenennas. PasOeranue rajakTuk. 1

17.04



https://m.edsoo.ru/ff0d0e38

Teopus bosboro B3peIBa.
PenukroBoe U3nyudeHue.
MeraranakTuka

60

61

62

63

64

65

Hepemennsie npo0iaembl
ACTPOHOMHH

Ilpomesicymounas ammecmayus
3a Kypc ¢uzuku 11 knacca.

(KontpomnpHas padbora «371€MEHTHI
ACTPOHOMHUHU U aCTPOPUIUKU.)

O6o6maromuit ypok. Poib ¢pusuku
1 aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ATUYECKOH cdepax NesTeTbHOCTH
YyeJioBeKa

O6o6mmaromuii ypok. Pons u Mmecto
(bU3HUKN U aCTPOHOMHH B
COBPEMEHHOM Hay4HOU KapTUHE
MUpa

O6o6maromuii ypok. Ponb
dbuznyecKoit Teopuu B
(hOpMUPOBAHUHN TIPEICTABICHHI O
buznyecKkoil kapTuHe MUpa

Ob6o6maromuit ypok. Mecto
(bu3nuIeCcKoit KapTHHBI MUPA B
o011eM psiTy COBPEMEHHBIX
€CTCCTBCHHOHAYYHBIX
MPEJCTABICHUIN O IPUPOJIE.

23.04

24.04

30.04

07.05

14.05

15.05

66

PesepBHBI ypok. MarHutHoOe 1nosie.

21.05




DNeKTpOMarHuTHasE UHIYKIUS

67

68

PesepBHblii ypok. Ontrka. OCHOBBI
CIIELUAIILHON TEOpUHU
OTHOCUTEJIBHOCTH

Pe3epBHblii ypok. KBanToBas

¢du3uka. DIEMEHTHI aCTPOHOMUH U
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

22.05

26.05

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d1784
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

®wusuka. 10 kmacc:yueb. s obmeodpazoBar.opranusanuii: 6a3oBsiii yposens / .. Msikuties,
b.b. bByxoBues, H.H. Cotckuii ; mox pea. H.A. [TapdentneBoii. — 4-¢ uza. — M.: [IpocBemenue,
2018. — 416 c.:un. — (Kimaccuueckuii Kypc).

2. ®usuka. 11 knacc: yueb. [ oOmeobpazoBar.opranu3aiuii: 6a30BbIi ypOBEHb /
[".SI.Msxkumes, b.b. Byxosues, M.B. YUapyrun; nox pea. H.A. [TapdentseBoit. — 5-¢ u3a. — M.:
[Tpoceemenue, 2018. — 432 c.:[4] n. ni. — (Kitaccuueckwnii Kype).

3. CoopHuk 3amay o ¢usuke. 10 — 11 kimaccer: mocodue aist 001eo0pa3oBaTeIbHBIX
yapexaeHui: 6a3oBbiii U npoduiabHbi ypoBHU/H.A. [TapdentbeBa. — 3-¢ u3a. — M.
[Ipoceemenue, 2010. — 206 c.: un. — (Knaccuueckuid Kypc).

METOANYECKHUE MATEPHUAJIBI IJISA YYUTEJIA
1. ®enepanbHbIii TOCYJapCTBEHHBIH 00pa30BaTEeIbHbIN CTAaHAAPT CPEIHETO

(moxHOrO) O061Iero oopazoBanus. Crapmas mkona. 10-11 kmaccsl. - YTBepxkaeH

npuka3zom Ne 413 Munobpuayku Poccumu.

2. ®usuka.10 kiacc:yue6. [ns obmeoOpazoBat.opranuzanuii: 6a3ossiit yposens / ['.4.
Msxumies, b.b. byxosues, H.H. Corckuii ; mon pea. H.A. [lapdentbeBoit. — 4-e uzn. — M.:
[Tpocsemienue, 2018. — 416 c.:un. — (Knaccuueckuit kypc).

3. ®usuka.l1 kmacc: yueb. s obmieoopa3oBar.opranu3aiuii: 6a3oBerii yposens / I'.51.
Msikuies, b.b. byxoBues, M.B. Uapyrun ; non pea. H.A. IlapdentbeBoit. — 5-e uza. — M.
[Ipoceemenue, 2018. — 432 c.: [4] 1. un. — (Knaccuueckuii Kypc).

4. CoopHuk 3ana4 1o ¢pusuke. 10 — 11 xmacce: mocobue miist 001meoopa3oBaTeIbHBIX
yupexaenuit: 6a3oBeiii 1 npoduinbaeli yposan/ H.A. ITapdenTtreBa. — 3-e uzn. — M.
[Tpocsemienue, 2010. — 206 c.: un. — (Knaccuueckuit Kypc).

5. ®usuka. 3agaunuk. 10—11 ki.: mocoOue ans obieodpaszosar. yupexaenuii / A Il
PeivkeBuu. — M.: llpoda, 2015.

6. Coopuuk 3amau o ¢usnke: 10—11 xmaccst / O.U. I'pomnieBa. — M.: U3narenscTBo
"Ok3amen", 2015.

7. TemaTtuueckre KOHTPOJIBHBIE U CAMOCTOSITEIbHBIE padoThl o pusuke. 10 kmacc / O.U.
I'pomueBa. — M.: U3parensctBo "Ok3amen", 2012.

8. TemaTuyeckrue KOHTPOJIbHBIE U CaMOCTOSTENbHBIE PaboThI 1o ¢usuke. 11 kimace / O.U.
I'pomueBa. — M.: U3parensctBo "Ok3amen", 2012.

9. KauectBennsie 3aaun 1o ¢pusuke B cpeaneit mkose. [locodbue mis yunreneit / M.E.
Tynpunnckuii. — M.: IIpocsemenue, 1972.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU UHTEPHET
OI'BHY «MHCTUTYT cTpaTeruu pa3BUTHs 00pa30oBaHUs»

2. http://nsportal.ru - conmansHas ceth pabOTHUKOB 00pa30BaAHUSL.

3. http://markx.narod.ru/pic/ - pusuka B mkoue.

4. http://festival.1september.ru/articles/ - pectuBanp nemaroruueckux uaen «OTKPBITHINA
YPOK».

5. http://www.fizika.ru/ - caiit s yuureneit Gu3nku 1 UX yICHUKOB.

6. http://www.physics.ru/ - marepuans o pusuke.

7. www.ege.edu.ru - uadopmarronssiii moprain EI'D.



8. http://school — collection.edu.ru/ - enunas xomnexuus [{OPoB

9. https://eobraz.ru/roToBbie-paboure-mporpaMMbI-o-HOBOMY-(/

10. https://myotveti.ru/dusuka-10-11-k1acc-padoyas-nporpamma-2023-2024-yue/
11. https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-
obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-obrazovatelnykh-organizatsii
12. Equnas kosutekius u@poBbIX 00pa30BaTEIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/pupil/?subject=30

13. OtkpebiTas pusuka

http://www.physics.ru/courses/op25part2/design/index.htm

14. I'azeta «1 ceHTAOPs»: MaTepuaisl 1Mo GU3NKe

http://1september.ru/

15. ®ectuBanp negarorudeckux uaei «OTKPBITHIN YPOK»

http://festival. 1september.ru/

16. ®usuka.ru

http://www.fizika.ru

17. KM-mkomna

http://www.km-school.ru/

18. DnexTpoHHbIN yueOHUK

http://www.physbook.ru/

19. Camas Gounbias anekTpoHHas 6ubnuoreka Pynera. [Tonck KHUT U )KypHAIOB

http://bookfi.org/






