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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero ooOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil TporpaMMbl BOCHHUTAHHMS W KOHIEMIUU MPErojaBaHUs y4eOHOTro
npenvera «®@u3uka» B 0o0pa3oBaTeNbHBIX — opraHm3anmsx Poccuiickoii  Denepanum,
peaTM3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (pU3MKe HamNpaBieHO HAa (POPMHUPOBAHUE ECTECTBEHHO-
HAY4YHOH KapTHHBI MHpa oOydaromuxcs 10-12 kmaccoB npu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TAKKE YUYUTHIBACT HEOOXOIMMOCTb pealu3ali MEXIPEIMETHBIX
CBsi3ell (PM3MKU C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE IIEJIM M3yYeHHs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOEHUS Kypca (U3MKH: JIMYHOCTHBIE, METallpeIMETHbIe, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUpPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (PU3UKU Ha 6a30BOM YpOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO rojIaM O0yUYEHUs;

e cojaepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yyeHus.

®du3nka Kak HayKa 0 HanOoJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YYEOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYLECTBEHHBIH BKJIJ B CHUCTEMY 3HaHUH 00 OKpyXKarolleM MUpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHbIX
IIPEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYEeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUI B cdepe B3HEpPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TIOJIyYeHHs HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. 3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
IPUMEHATh HayYHbII METO]I TO3HAHUS MPH BBIIOJIHEHUN UMHU y4eOHBIX MCCIIEIOBAHUH.

B ocHOBy Kypca ¢u3uku JUist ypoBHS CpeJHero o01ero oopa3oBaHus MOJOKEH Pl UACH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 OCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBJISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3fesioB (PM3HMKH, BKIIOYAET KaK BOIPOCHI KJIACCHUUYECKOH, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuall Kypca (GU3HKH 00beAMHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMHUpOBAHUE TMPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTe€pHH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoib30BaHHEe T'yMaHUTapHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U KOJIOTUYECKUMU MpoOIeMamMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoOMCTBO € IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonocusayuu peaau3yercsi MOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBSA3aHbl C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHsI MpoOJIeM pallioOHaILHOTO MPUPOAOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3WKH Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GHOopMUPOBAHHE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUS
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHH, JJISI OMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTteMHO-1eATEIbHOCTHBINA MOIX0 B Kypce (GU3MKH peau3yeTcs MPekae BCero 3a cuér
OpraHU3ai IKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuatouiuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3UKN — ATO UCMOJIB30BAaHUE CHCTEMBl (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOpbIE B MporpamMme Mo (U3NKe OOBEIUHEHBI B OOMIMIA CIHCOK
YUEHUYECKUX MPaKTHUYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX paboT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYILIECTBISIETCS Y4YacTHHKaMH 00pa30oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAHMS U OCHaIeHus kabunera ¢usuku. Ilpu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUNIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bornbiioe BHUMaHUE yAENSETCS PEIICHUIO PACUETHBIX M KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SBIISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PM3NYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSATh U3YyUEHHBbIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOTO paszelna
Kypca, Tak ¥ UHTErpUpys 3HAHHS U3 Pa3HbIX pa3/eioB. J[1s KauecTBEHHBIX 3a7a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIECCOB B
OKpYXKArolIe >KU3HHU, TpeOyromue BbIOOpa (PU3UYECKOW MOJEIH JJIsi CUTYallMH MPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpedoBanusmu PI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHno y4eOHOTo mporecca 0a30BBI YypOBEHb Kypca (U3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JIOJDKEH M3y4aTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEJAMETOB €CTeCTBEHHO-HAY4YHOro 1uKia. B xabunere
(GU3UKU T0JKHO OBITH HEOOX0AMMOE J1IAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOJHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpPAIlMOHHOE
obopyoBaHue.

JleMoHCTpaMoHHOE 000pynoBaHHE (OPMHUPYETCSs B COOTBETCTBUM C IMPHHLUIIOM
MUHHMMAaJIbHON JOCTATOYHOCTH M 00ECHEeYMBAaeT IMOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamMme 10
¢u3MKe KIFOYEBBIX JEMOHCTPAIMH JUISI WCCIEIOBAaHUS HM3y4YaeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MMPUMEHEHUH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMpaKTHYECKHX paboT (gopmupyercs B
BUJIC TEeMaTHYECKUX KOMIUIEKTOB M OOeCleyMBaeTcss B pacy€ére OJAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYAOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUHM AHAJOTOBBIX W IU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIENISIMHU U3Y4Y€HUs (PUUKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:

e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCSd K HAaydYHOMY HW3YYEHUIO

HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE IMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHUs |  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBJICHHSIM;



dbopMUpOBaHHE HAYYHOTO MUPOBO33PECHUS KAaK Pe3yNibTaTa U3Y4eHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHHIA OOBSICHSTD SIBJICHUS C HCIIOJIb30BaHHEM (DU3NYCCKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TIPEACTABICHUN O POIM (DUHUKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU U TEXHOJIOTHIA.

JocTmwkenne 3TUX menel oOecreyrBaeTcsl pelIeHHeM CIEAYIOMMX 3a7ad B Ipoliecce
U3YYeHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOJUHAMHKY, KBAHTOBYIO
(bU3HUKY B 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUN MPUMEHSATH TEOPETUYECKUE 3HaHWUSI Ui OOBSCHEHUS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS NPAKTHUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOEHHE CIIOCOOOB pEIICHHsS PAa3IMYHBIX 33Jad C SBHO 3a/JaHHON (u3myeckoit
MOJIENBIO, 3a7ad, TOJPa3yMEBAIONIMX CAMOCTOSTENbHOE CO3JaHue (HU3HUECKON
MOJIEIN, aJIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHue (PU3MYECKMX OCHOB W TPUHIIUIIOB JCUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPEY;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUECKUX
SKCIIEPUMEHTOB, aHaJlW3a M  UHTEpHpeTanuu  HUHQOpMaluH,  OmpeiesieHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTarTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUHN MPOEKTHO-UCCIEI0BATEIbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHB) HA yYpOBHE CpEIHEro OOIIeTro 0Opa3oBaHUs
otBoautcs 136 gacos: B 10 kimacce — 34 yaca (1 yac B Heneno), B 11 kimacce — 34 yaca (1 gac B
Henenmo), B 12 kiacce — 68 vacos (2 yaca B Hezenmo). [Iporpamma 10 knacca peanusyercst B 10-
11 knacce, nporpamma 11 knacca peanusyetcs B 12 kiacce.

[Tpennaraemslii B mporpamme 1o (Gu3nke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
ABJIIETCS. PEKOMEH/IOBAaHHBIM, YYMTEIb JEJIaeT BHIOOP MIpPOBEICHUS J1a00paTOPHBIX padboT U

OIIBITOB C y‘{éTOM WHANBUYAJIbHBIX 0coOeHHOCTEH O6y‘IaIOH_II/IXC$I.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoje. Hayunbie MeToAbl MO3HAHUSA OKpyxaroiiero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3MYECKUX SBICHUN M TporeccoB. Hayunsle rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Poip m Mmecto ¢u3uku B (GOPMHPOBAHHMU COBPEMEHHON HAy4yHOW KapTHHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJIECH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHe. OTHOCUTEIBHOCTh MEXaHWYEeCKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpenHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, MX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. CloKeHHe NepeMeIleHnil 1
CJI0’KE€HHUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEIIECHNUS MaTepUaIbHOM TOUKH OT BPEMEHHU.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHuUs.

KpuBonuneliHoe naBmxeHue. J[[BUkeHHE MarepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJI0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JMHEHHas CKOpocThb. llepuon m
yacTtoTa oopauieHus. LleHTpocTpeMuTENbHOE YCKOPEHUE.

TexHuueckue yCTpOMCTBA M MNPAKTHUECKOE MPUMEHEHHUE: CHUJIOMETp, ABUKEHUE
CHaps/0B, LIETIHbIE U PEMEHHBIE NTepeIadH.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, WILTIOCTPALM KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

[TpeoOpazoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpolIeHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepeHune yckopeHus cBOOOAHOIO MaJACHHUS.

HamnpaBnenue ckopocTy Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHre HepaBHOMEPHOIO ABUKEHHUS C LENbIO OMPEIeICHUS] MTHOBEHHON CKOPOCTH.
HccnenoBanne  COOTHOLIEHUS ~ MEXAY  MYTAMH, [POWIEHHBIMH  TEJIOM  3a

MOCJIEOBATEIbHBIE PAaBHBIE NPOMEXYTKA BPEMEHH IPU PABHOYCKOPEHHOM JBUKEHUHM C
HavyaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOU KUIKOCTH.
W3ydeHue ABM>KEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

ITpuaiun otHocutenbHOCTH ['anuies. [lepBoiit 3akoH HeroToHa. MHEpLManbHbIE CUCTEMBI
oTCcUéTa.



Macca tema. Cuna. IlpuHnumn cynepno3unuu cuil. Bropoit 3akoH HerooTona st
MarepuanbHOU ToUuKU. Tpernii 3akoH Hpl0TOHA [UI MaTepraabHbIX TOYEK.

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

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

Tpenune. Buapl TpeHust (1okosi, CKoybkeHHs, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIBKEHUs U cuiia TpeHus nokos. Kosgoumment tpenns. Cuna conpoTUBICHUS
IIPU JIBUKEHHUU TENa B KUAKOCTU WM rase.

[ToctynarensHoOe U BpallaTeiabHOE ABMKEHHE a0COIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauleHus. Ilnedo cunbl. YcnoBus paBHOBecHs
TBEPIOTO TEIA.

TexHuueckue yCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIUIIHUKY, JBUKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Btopoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaliiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABEME U MaICHHUH.

CpaBHEHME CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTo Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3ydenue ABm>keHUs OpycKa MO HaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccnenoBanue yciioBUi paBHOBECHUS TBEPIOTO TeJla, UMEIOIIET0 OCh BPAIIEHHUS.

Tema 3. 3akonwl coxpanenus 6 Mexanuke

NMnynbsc MatepuanbHOM TOUKM (Tea), CACTEMBbl MaT€pUAIbHBIX TOUYEK. MIMIynbe cuibl U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuanbHOil Touku. TeopemMa 00 HM3MEHEHMM KHHETHYECKON
DHEPIHUH.

[TorenunanbHast 3ueprus. [loreHnnanbHas 3HepTrus ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprys Tena BOIM3U MOBEPXHOCTH 3EMIIH.

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

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHU4ecKkne yCTpOMCTBAa M NPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs NMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KUHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYECKOW JHEPrHHM Tella Ha
pUMepe PacTSHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHUS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHUsSI Ta30B, >KUIAKOCTEH M TBEPIBIX TEM M OOBSCHEHHE CBOWCTB
BEILECTBA HA OCHOBE JTUX Mojened. Macca u pasmepbl Mosekyn. KonudecTBo BemiecTsa.
[TocrossnHast ABorajipo.

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

Mogens uneanbHoro ra3za. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KUHETUYECKON TEOpUU
uJeabHOrO ra3za. AOCONIOTHAsh TeMmIeparypa Kak Mepa CpeIHEeH KHHETUYECKOW JHEpruu
TEIJIOBOTrO JBM>KeHMs vactull rasza. lllkana Ttemneparyp KenbsBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B wacalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe MmpeIcTaBiIcHUEe H30MPOIIECCOB: NU30TEPMA,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIONIME IUCKPETHOE CTPOCHHE BemiecTBa, Qororpaduu  MOJEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mopens onbita IlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUS.

Mopaenb, HUTIOCTpUpYIOLIAs TPUPOY JABIECHUS ra3a Ha CTEHKH COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS UJI€aTIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuiui sxkcnepumenm, nabopamopnule pabomoi

Ormpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHud 00bEMa
KOMHATBHI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

Hccnenopanue 3aBUCUMOCTH MEXy ITapaMeTpaMU COCTOSIHUSA Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoounHamuku

TepmonnHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
crocoOb! e€ n3meHeHus. KonmndecTBo TemnoTsl U pabota. BHyTpeHHss SHEprusi 0IHOAaTOMHOTO
MJeaJbHOTO Ta3a. Buasl Temionepenayn: TEIIONPOBOAHOCTb, KOHBEKIUS, U3JyYCHHUE. Y ACbHas
TEIIOEMKOCTH BelecTBa. KomuecTBO TENMIOTHI MPU TEIIONEepeaye.

[Tonsitue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHenue
MEPBOT0 3aKOHA TEPMOAMHAMHUKHY K H30mpoiieccaM. [ padudeckast MHTepIpeTaius padoThl rasa.
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Bropoii 3akon TepmoanHamuku. HeoOpatuMocTs mpoieccoB B IpUpPOE.



Tennossie MamuHbL. [I[puHIMTIBL eHCTBUS TETIOBRIX MamuH. [IpeoOpa3zoBanus SHEpTUM B
TeroBbIX MamuHax. Koadduuuent nonesnoro aeiictust teroBoit Mammuel. [ukn KapHo n
ero Ko3((HUIMEHT MOJE3HOTO NEHCTBHS. JKOIOTHYECKHUE POOIEMbI TEIUIOHEPT ETHKH.

TexHuueckne YCTpOﬁCTBa N IPAKTHYCCKOE IMPHUMCEHCHUC. [JBUTATCIIb BHYTPCHHETO
CropaHus, OBITOBOM XOJOOHUJIbHUK, KOHIUIITUOHEDP.

Llemoncmpayuu

V3MeHeHre BHYTPEHHEH HSHEPTruu Tejla MPU COBEPUICHUHM pPAOOTHI: BBUIET MPOOKH W3
OyTBUIKM TOJ ACMCTBHEM C)KAaTOro BO3AyXa, HarpeBaHue 3pupa B JATYHHOU TpyOke MyTEM
TpeHUs (BUICOAEMOHCTPAITSA).

N3menenune BHyTpeHHEH 2Hepruu (TeMIeparyphbl) Tejia Mpu Terionepeaayde.

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

Monenu nmapoBoi TypOUHBI, IBUTATENSI BHYTPEHHETO CrOPaHus, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TEeII0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoonvt

[TapooOpa3oBanne u KoHjeHcanus. Mcmapenne u  kuneHue. AOCONOTHasS U
OTHOCHUTEIIbHAs BIKHOCTh BO31yXa. HachlmeHnHblil map. YaenbHas TemioTa napooopa3oBaHusl.
3aBUCHUMOCTH TEMIIEPATyphl KUTICHUS OT AaBJICHHUS.

Teépmoe Teno. Kpucrammmaeckrne u amopdHbie Tena. AHH30TPOIHS CBOMCTB KPHUCTAIIIIOB.

X(I/I,I[KI/IC KpUCTaJlJIbI. COBpCMeHHLIC MaTCpHabl. IInaBnenue u KpuUucCTaJuiu3anusi. VY nenbHas
TCIJII0TA I1JIaBJICHHUA. CY6J'II/IMaI_H/I$[.

YpaBHeHHE TEIUIOBOTO OalaHca.
TexHu4eckue yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpuMETp, TCXHOJIOI'MH MOJIYUYCHUA COBPCMCHHBIX MaTCpHaIoB, B TOM qucCJieC
HaHOMAaTCpUuaJlIOB, U HAHOTCXHOJIOI'UU.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kunenve npu MOHM>KEHHOM JIaBJICHHUH.

CniocoObl U3MepeHus BIKHOCTH.

HaGuroieHre HarpeBaHus U IUIABJICHUS KPUCTAUTMISCKOTO BEIECTRA.
JleMOHCTpanus KpuCcTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

H3mepeHne OTHOCUTENHHON BIKHOCTH BO3TyXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Dnekmpocmamuxa

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apal. JlBa BHIa DJIEKTPUYECKUX 3apsifOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUIECKOTO 3aps/a.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. Touednslid  3neKTpuyecKHil  3aps.
Onexrpuueckoe mnose. HanpskéHHocTh anekTpuueckoro nossd. IlpuHumn cynepnosunuun
AIIEKTPUYECKUX IOJIEN. JINHNN HANPSKEHHOCTHU DIIEKTPUUECKOTO TOJIS.

PaGora cunm onekrpoctarmdeckoro mois. [lorennuman. Pa3HocTh  mMOTEHIMATOB.
[TpOBOAHMKY M TUAJIEKTPUKHU B ANEKTPOCTATUYECKOM IoJie. J(uaaexTpuueckas MpoOHUIaeMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. JHEPrus
3apsKEHHOT0 KOHJIEHCATOpA.



TexHu4eckue yCTpoMCTBa M MPAKTHYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE DJICKTPONPHOOPOB, KOHACHCATOP, KOMHPOBATHHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY eTpoicTBO M MPUHITUIT JAEHCTBUS SJIEKTPOMETPA.

BzaumopeiicTBue Ha3IEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DJIeKTpOoCTaTUYECKas 3allMTa.

JIMBNEKTPUKHU B DJIEKTPOCTATHYECKOM II0JIE.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcCAaTopa OT IUIOIIAAW  IJIACTHH,
PACCTOSIHUS MEXAY HUMH U TU3JIEKTPUIECKON IPOHULIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenue 21eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOrO TOKa. VICTOYHMKH TOKa.
Cwuita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1151 yyacTka LETH.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VaensHoe CONPOTUBJICHUE BEILECTBA.
[TocnenoBarenbHOE, MapaiesibHOE, CMELMIAHHOE COEUHEHNE ITPOBOIHUKOB.

Pabota sanekTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTD 37EKTPUIECKOTO TOKA.

DNEeKTPOABMKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTOM) AyieKTpudeckoii nenu. Koporkoe 3aMbIkaHue.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPBIX METAJUIOB. 3ABUCUMOCTh COITPOTUBIICHHS] METAJLJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpruuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M TPUMECHas MPOBOAMMOCTh MOIYNPOBOJHUKOB.
CsaoticTBa p—Nn-nepexoaa. [lonynpoBoHUKOBEIE TPUOOPHI.

ONeKTpUYecKU TOK B pacTBOpax M paciulaBax A3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUCCOITHAITUS. DIEKTPOIIU3.

DNEKTpUUYECKH TOK B Tazax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3psan. MomaHus.
ITma3ma.

TexHudeckne yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP,
peoctaT, HCTOYHHUKHM TOKA, JJIEKTpPOHArpeBaTelbHbIE MPUOOPBI, BJIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP CONMPOTUBJICHUS, BAKYyMHBIA IHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
MOJIYIIPOBOJHUKOBBIN JTMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepenne cuilbl TOKa U HAPSKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUJIOLIATU
MIOIIEPEYHOI0 CEUYCHHS U MaTepraa.

CMenraHHoe COeTMHEHUE IPOBOJHUKOB.

[IpssiMoe n3MepeHue 3IeKTpoABMKYIIEH cuiibl. KOpoTkoe 3amMplKaHHE TaJbBAHMYECKOTO
3JIEMEHTAa U OLIEHKAa BHYTPEHHETO COIPOTHUBIICHHUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB 3IEKTPOJIUTOB.



HckpoBoii pa3psan U MpoOBOJUMOCTh BO3/1yXa.

OIHOCTOPOHHSS TPOBOIUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3yueHre cMEIaHHOTO COSTUHEHHS PE3UCTOPOB.

W3mepeHue DIEKTPOABIIKYIICH CHJIBI HCTOYHMKA TOKA W €r0  BHYTPEHHETO
COIIPOTHUBIICHUSI.

Hab6monenue anexrpoinusa.

MexknpeaMeTHbIe CBSI3H

W3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCyHIECTBISIETCS C YYETOM
COJCPKATENBHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTWKH, OHOJIOTHH, XHUMUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nouwsimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWMSL:
SBIICHHE, Hay4HbIH (akt, rHmore3a, (u3WyecKkas BeJIMYWHA, 3aKOH, TEOpHs, HAOIIOJICHHE,
HKCIEPUMEHT, MOICTMPOBAHUE, MOJICNb, U3MEPEHHE.

Mamemamuxa: pelmieHHEe CHCTEMBbl ypaBHEHWH, JHWHEWHas ¢QyHkoms, mapabona,
runep0oia, ux rpaiKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTAHI'CHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhI U HMX IPOCKIUU Ha OCH
KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHHE B JKUBOW mpupoje, tudy3usi, 0CMOC, TEIUIO0OMEH
JKUBBIX OPTraHU3MOB (BHIIbI TEILIONEPEIaut, TEIJIOBOC PABHOBECHE), SJICKTPUUYCCKHE SBIICHUS B
>KUBOM TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TeJ, JKUAKOCTEH W Ta30B, JJIEKTPUYECKUE
CBOWCTBA METAJLJIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIINS, TallbBAHHUKA.

leoepacghusi: BTaXXHOCTH BO3IlyXa, BETPhI, 0apOMETp, TEPMOMET.

Texnonoeus: mpeoOpa3oBaHue IBMKEHUI C UCTIOIB30BAHUEM MEXAaHM3MOB, YUET TPCHHUS B
TEXHUKE, TOIIIUIHUKK, WCIOJIh30BAHWE 3aKOHA COXPAHEHUS HMITyJbca B TEXHHKE (pakera,
BOJOMET W Jpyrue), IBHUraTelb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIONMIIBHUK, KOHMIIMOHEP, TEXHOJIOTUH MOJTYYEHHS COBPEMEHHBIX MaTE€pUalIOB, B TOM YHUCIIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJIOTWH,  OJEKTPOCTAaTHUYECKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEP, AJIEKTPOHATpPEeBATEIbHBIE MPHOOPHI,
AIIEKTPOOCBETUTENBHBIC TPHOOPHI, TaTbBAHUKA.
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Pasnen 4. DinekTpoamHaMuka

Tema 3. Maznummnoe none. I1eKmpomMacHUMHAA UHOYKUUA

[TocrossHHbIE MarHuThl. B3anMoAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHoe TOJe€.
BekTop marHuTHOM MHAYKIMH. [I[puHIMN Cyniepno3niiuy MarHUTHBIX NOJIeH. JIMHNKM MarHUTHOM
uHayKuuu. KapTuHa AMHUI MarHUTHOW MHIYKIUU TOJISI IOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1osie IpOBOJHMKA ¢ TOKOM. KapThHa IMHMI WHAYKIIMM MarHUTHOTO IOJS
JUTMHHOTO TIPSIMOTO TMPOBOJIHUKA W 3aMKHYTOTO KOJBIIEBOTO MPOBOJHHKA, KATYIIIKA C TOKOM.
OmnbiT OpcTena. BzauMmoiericTBue MPOBOJHUKOB C TOKOM.

Cuiia Amniepa, €€ MOJlyJib M HallpaBIICHHE.

Cuna Jlopenua, e€ MOAynbp UM HampaBieHHe. JIBU)KEHUE 3apsHyKEHHOM YacTULbl B
OJIHOPOJTHOM MarHuTHOM moJjie. PabGorta cumsr JlopeHiia.



SBneHMEe DJIEKTPOMAarHMTHOM WHAYKIMU. [lOTOK BEKTOpa MAarHUTHON WHIYKILIHH.
DIEKTPOABUKYILAS CUJIA UHIYKIUMU. 3aKOH 3JIEKTPOMarHuTHOW uHaykuuu dapazes.

BuxpeBoe anexkTpuueckoe Imoisie. DIEKTPOABMXKYIIAas CHUa MHAYKUUU B IPOBOJHHUKE,
JBUKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

NHayKTUBHOCTD. SIBJICHHE CAMOUHIYKIIUH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIIUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMAarHUTHOE I0JI€.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIMOHHAS MEYb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AJIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHUY MHIYKIIMYA MarHUTHOTO TIOJIS.

B3anmopeicTere 1ByX IPOBOAHUKOB C TOKOM.

Cuita Amnepa.

[HetictBue cuibl JIopeH1ia Ha HOHBI 3JIEKTPOJIMTA.

SIBneHre AMeKTPOMarHUTHOM MHIYKITUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CHIIbI UHAYKIIMM OT CKOPOCTH MU3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHME CAMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3yueHne MarHuTHOTO MOJIs1 KaTYLIKH C TOKOM.

HccnenoBanue 1eicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Paznen 5. KosieOanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUMHbIE KO1EOAHUA

KonebarenbHas cucrema. CBoOOJHBIE MexaHMueckue KojeOaHusa. ['apmoHuueckue
koneOanus. Ilepuon, dacrora, ammautyga U (asa kosebanuil. IlpyXMHHBII MasTHUK.
MatemaTuueckuii MasTHUK. YpaBHEHHE TapMOHHUYecKuX KojeOanuil. [IpeBpaieHue sHepruu
MIPY TAPMOHUYECKHUX KOIeOaHUX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJ€ATHHOM
KOJeOaTeIbHOM KOHTYpe. AHAJOrus MEXIy MEXaHUYEeCKUMH ¢ 3JIEKTPOMarHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATHLHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBnenne o0 3aryxaronux KojeOaHUsX. BeIHYKIeHHbIE MeXaHWYeCKUe KoeOaHwusl.
Pe3onanc. BeiHyX)€HHBIEC 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennsbii Tok. CUHYCOMJANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHHUE CUJTbI TOKA U HAIPSKSHUSL.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTPEOJIECHUE AIEKTPUUYESCKOM SHEPTHH.
DKOJIOTHYECKHUE PHUCKH TIPU TPOU3BOACTBE JJIEKTpodHEepruu. KymnbTypa HCIOIB30BaHUS
AIIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HHU.

TexHuueckue yCTpoMCTBA M MNPAKTUYECKOE MPUMEHEHHE: HIIEKTPUUYECKUH 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKa, TUHUH AJIEKTpoIepeaady.



Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojaeOaTeIbHOW CUCTEMBI (IPYKUHHBIM HIIM MaTeMaTHUECKUI
MasITHUK).

HabGnronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6nonenue pezonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuuorpaMmbsl — (3aBUCUMOCTH  CHJIBI  TOKa W HAOpsOKEHUST OT  BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJeOaHHi.

Pe3onanc npu mocnegoBaTeIbHOM COEAMHEHUN PE3UCTOPA, KATYIIKH MHAYKTUBHOCTH M
KOHJIEHCATOopa.

Monenb TUHUY 3IIEKTPOIEpEIauH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHOA MAJIBIX KOJICOAaHUH Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanue TMepeMEeHHOr0 TOKa B IeNMM W3 IOCJIEI0BATENbHO COSAMHEHHBIX
KOHJICHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE 60IHbL

Mexannueckue BOJIHBI, yciioBUs pacupoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHeHUs
u januHa BonHbL. [lomepeunble W mpononbHble BOJHBL. WHTepdepeHuus u mudpaxmus
MEXaHUYECKUX BOJIH.

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

DNIeKTPOMarHUTHBIE BOJHBI. Y CJIOBHS HM3JIy4YEHUS AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomaruutHoil BoiHe. CBOMCTBAa 31EKTPOMArHUTHBIX
BOJIH: OTpa)xXeHHe, MpeloMIIeHue, Moispusanus, Audpaknus, wuHtepdepenius. CKOpoCTh
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ixana >7MeKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe >IeKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuAeHUs. Paanonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKaroIIel Cpeibl.

TexHU4YeCKHEe YCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
YIbTPa3BYKOBas JIMarHOCTHMKAa B TEXHHKE W MEIULMHE, Pajap, PaauONpPUEMHHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TTOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

Koneo6:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmtoienue oTpaskeHus U NpeIoMIICHHS MEXaHUYEeCKUX BOJIH.

Habmoienue nnrepdepeHny v AMQpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

HabGmronenne cBsSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYJOM M YacTOTOU
Kose0aHui.

UccnenoBanue CBOMCTB  AJIEKTPOMArHUTHBIX ~ BOJIH:  OTpaXX€HUE, IMPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepepeHIns.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. [IpsimonuHeiiHOe pacipocTpaHEHUE CBETa B OAHOPOJIHOMN CpefIe.
JIyd cBeta. ToyeuHBIN UICTOYHUK CBETA.



OtpakeHue cBeTa. 3aKOHBI OTpaxkeHUs cBera. [locTpoeHHe H300pKEHHH B TIIIOCKOM
3epKaie.

[Ipemomnienne cBeta. 3aKOHBI MPEIOMIICHUs CBeTa. AOCONIOTHBIM  TOKa3aTelb
npesnomienus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi yron MNOJHOTO BHYTPEHHETO
OTPaKEHUS.

Hucniepcus cBera. CloxxHbI coctaB 6enoro cera. L[Ber.

CoOuparomue M paccewBaromue JuH3bl. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKasi CHiia TOHKOM JMH3bL. [locTpoeHne n3o0paxeHuii B cOOMparouX U PaccenBaIOIINUX
auH3ax. PopMyIia TOHKOM JIMH3bI. Y BEIMUYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBas onrtuka. Wurepdepeniuss cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBHS
HAOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CHH(]A3HBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakuus cBera. Jludpakunmonnas pemérka. YciaoBHe HAOMIOJACHUS TJIABHBIX
MaKCHMYMOB IIPH TaJICHUH MOHOXPOMATHYECKOTO CBETa HA AUPPAKIIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoWCTBa W MpPAKTUYECKOE MPUMEHEHHE: OYKH, Jyma, (oToamnmnapar,
MPOCKIIMOHHBIM  amnmapar, MHKPOCKOM, TEJIECKOIN, BOJIOKOHHAs OITHKA, JAU(PPaKIHOHHAsS
peméTKa, MOIAPOU/I.

Jlemoncmpayuu

[IpsiMonuHeitHOE pacHpOCTpaHEHUE, OTPAKEHHE M IperomiieHHe cBera. Ontudeckue
npuOOopBI.

[TostHOE BHYTpeHHEee oTpakeHne. Moiesib CBETOBOIA.

HccnenoBanue CBONCTB N300pakKeHU B JTHH3AX.

Mopenu MUKPOCKOIIA, TEIECKONa.

Habmonenne naTepdepeHnm crera.

Habmonenue nudpakmuu cBera.

Habmroienue nucnepcun cBera.

[Tony4yeHue cnekTpa ¢ HOMOUIBIO MPU3MBI.

[Tosryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEIIETKH.

Habmronenne nonsipusanuu cera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenne nokazaress IpeioMIIEHHUS CTEKIIA.

UccnenoBanue CBOMCTB N300paKeHUM B JIMH3aX.

Hab6mronenue qucniepcuu certa.

Pa3nes 6. OcHOBBI CIeIHAJIBLHONM TEOPHH OTHOCHTEIBHOCTH
['paHunbl MPUMEHUMOCTH KJIACCHYECKOM MeXaHWKH. [locTymarsl cnenuanibHON TEOpUHr
OTHOCUTEIIbHOCTH: WHBAapUAHTHOCTb MOJYJISI CKOPOCTH CB€Ta B BaKyyMme, MPUHIHUII
OTHOCHUTEJIBHOCTH DHHINTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIIEHUE AJIUHBI.
OHeprusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHLIBI.
CB43b MACChI C SHEPTUEN Y UMITYJILCOM PEJISITUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

Pa3nen 7. KBantoBas puszuka
Tema 1. Dnemenmuol K6anmoeoii onmuKu



®otonbl. Dopmyna [lnanka cBs3u sHEPrUM POTOHA C €r0 YACTOTOH. DHEPTUS U UMITYJIbC
¢dorona.
OtkpeiTie u wuccnenoBanue Qoroadpdexra. Onwitet A. I'. CroneroBa. 3aKoHBI
dotordekra. YpaBuenue DitHmreitHa 115 hoToddpdexra. «KpacHas rpanuma» dpotodrddekra.
JaBnenue cBera. OnbiTel [1. H. JIeOGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHu4eckue yCTPOHCTBA M IPAKTHUECKOE NpUMEHEHHue: (oTornemMeHt, (GOoToaaTyHK,
coJiHeuHas OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®oTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akOHOB BHEIIHEro Gporodddekra.
CBeToauoI.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmnbiTel Pesepdopna no paccesnuro o -yactuil. I[lmaneraphas
Mmonenb atoMa. [locrynater bopa. Usnyuenue u normomieHue GOTOHOB IpU MEPEXOAe aroma C
OJIHOTO YypOBHSA »HEpruu Ha Jpyroil. Buasl cnexktpoB. CHEKTp ypOBHEH 3HEPruu aroma
BOZIOpPOAA.
BouinoBsie cBolicTBa yactull. Bosubl ne bpoins. KoprnycKyispHO-BOJIHOBOM Ayaiu3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3J1yYEHUE.
TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CHEKTpPaJbHbI aHaInu3
(crieKTpocKoI), J1a3ep, KBAHTOBBIA KOMITIBIOTED.
Jlemoncmpayuu
Mopguenb onbiTa Pezepdopaa.
OrnpezeneHne JIMHBI BOJIHBI Jla3epa.
Habumronenne nuHelyaThIX ClIEKTPOB U3JIYUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol
HaOGnronenue nuHeyaToro crekrTpa.
Tema 3. Amomnoe sa0po
OKCHEepUMEHThI,  JI0Ka3bIBAIOLIUE CJI0)KHOCTh CTpOGHMS  spa. OTkpbITHE
panuoakTuBHOCTU. OnbITH Pezepdopna mo onpeeneHuio cocTaBa paaioakTUBHOTO U3ITyYeHHUS.
CsoiicTBa anb(da-, 6eTa-, raMma-u3IydeHus. BnusHue paguoakTUHBHOCTH HA KUBbIE OpPTraHU3MBI.
OtkpeiTue TpoTOHa W HeilTpoHa. Hyknonnas monens sinpa IeiizenOepra—lBaHeHko.
3apsn saapa. MaccoBoe uucio siapa. M30Torsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnana. ['aMmma-usnyueHue. 3akoH
PaANOAKTUBHOIO pacnaja.
DOHeprus CBS3U HYKJIOHOB B sifjpe. SnepHblie cuibl. JlegexT macchl sapa.
Snepusle peakunu. JleneHne u CUHTE3 SA€Ep.
Snepubiii peaxktop. Tepmosaepuwlii cuHte3. IIpobmembl M MEpCHEKTUBBI  SAEpHON
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI IACPHON SHEPTETHKU.
OneMeHTapHble YacTulbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOJIIOIEHUS U PErHCTPAIH 3JIEMEHTAPHBIX YaCTHII.
OyHnaMeHTaIbHbIE B3auMoecTBus. EquHcTBO hrsnueckoit KapTUHBI MUpA.
TexHuueckue ycTpolCTBa M NPAKTHUECKOE NMPUMEHEHHE: T03UMETpP, Kamepa BuibcoHa,
SJIEPHBIN peakTop, aTOMHast 6oMOa.



Jlemoncmpayuu

Cu€TYrK HOHUBHUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKHU

Ortanbel pa3Butus acTpoHoMuu. llpukiiagHoe U MHUPOBO33pPEHUECKOE 3HAUYEHHUE
a4CTPOHOMHH.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKECHHUE.

ConneyHas cucrema.

Connue. Conneunas axTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, MX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpaMma «CHEKTPalbHBIA KJIACC — CBETUMOCTBY». 3BE3IbI
[JIABHOM TIOCJIENOBATEIIBHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» [UIsl 3BE3[ TJIaBHOU
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3M. CoBpeMEHHBbIE MPEACTABICHUS O
IPOUCXOXKACHNUHU U 3Botoluu CoslHIA U 3BE3]1. DTarbl )KU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxxenue Connua B ['anaktuke. Turbl
rajJlakTuK. PaguoranakTuky u kBazapel. YEpHbIE NBIPHI B siIpaxX raJlakTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon XaO6ma. PaszOeranme ramaktuk. Teopus
bonbuioro B3psiBa. PennkToBoe u3imyyeHue.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepewménnbie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIOKEHHUM
JUIsL OIIpEJeNICHUs MOJI0KEHHsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nomnymapus 1 sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHM B SKOHOMHYECKOH, TEXHOJOTMUECKOW, COLMAIbHON U
TUYECKON cdepax [eATETbHOCTH 4YeJIOBEeKa, pojib M MecTo (U3MKM M aCTPOHOMHMU B
COBPEMEHHOM Hay4yHOW KapTWHE MHpa, pPOJb (U3NYECKOM Teopun B (OPMHUPOBAHUU
IpeJICTaBICHUN 0 PU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTUHBI MUpa B 00ILEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABIEHUN O IPUPOJIE.

Me:xnpeamerHbie CBA3H

N3yuenune kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIEp)KaTeNbHBIX MEXIIPEIMETHBIX CBsI3€il C KypcamMH MaTeMaThKH, OWOJIOTUH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJIEHUE, Hay4YHbIH (akT, rumores3a, (Qu3uueckas BeIUYMHA, 3aKOH, TEOpHs, HaOIIOAECHUE,
HKCIIEPUMEHT, MOJICIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE TOKIECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpU3HAKU I0J100MS TPEYTOIbHUKOB, ONPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00BbEMa Tel.

buonoeusn: snextpuyeckue SBIEHUS B JKMBOM mHpupoje, KojeOaTenbHbIE IBIKEHUS B
JKUBOM TIpHUpOJIE, ONTUYECKUE SIBJICHUS B JKUBOM IPUpOJE, ACHCTBUE pagualii Ha >KUBBIC
OpraHU3MBlI.



Xumus: CTPOGHHE aTOMOB M MOJIEKYJ, KPHUCTaLIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
IIOBEPXHOCTH, NPEICKA3aHUE 3eMIICTPSACECHUM.

Texnonozusn: NTMHUM DIIEKTPOIIEpENay, T€HEPATOP IEPEMEHHOI0 TOKA, 3JIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TENeBU30p, aHTeHHa, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTapest.



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

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeaHero o0iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICIYIOIIMX JIMYHOCTHBIX,
MeTaIpeAMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nka» AOHKHBI OTPaXKaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIUEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOrO  OOIIecTBa,
paciiMpeHye KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HAIPABIICHUH BOCIIUTATEIFHOMN JCATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpa:kI1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOYYaromIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

MPUHITHE TPATUIIMOHHBIX OOIICYSIIOBEYCCKUX TYMAHUCTHYCCKHX M JEMOKPATUYCCKHX
IICHHOCTEI;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B HHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlHH;

YMECHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH WHCTHTYTAMH B COOTBETCTBUH C HX
(GYHKIUSAMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapPHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TATPHOTU3MA;

[IEHHOCTHOE OTHOIIIGHHWE K TOCYIApCTBEHHBIM CHMBOJIAM, JOCTH)KCHHUSM POCCHUCKHIX
yu€HBIX B 007acTH (PU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO ITOBEICHHS;

CIIOCOOHOCTH OIICHWBATh CUTYAITUIO M NIPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH, B TOM YHCIIE B IEATEIHHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUHUBOTO OYAYIIEro;

4) 3¢TEeTHYECKOT0 BOCTIMTAHUS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIIOUasl 3CTETUKY HAyIHOTO TBOPYECTBA, MPUCYIIETO
¢du3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

HHTEpeC K pa3uuHbiM chepaM NpoPeCcCHOHATBHOW JCSITEILHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3UKOM W TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CIOCOOHOCTHh K 00pa3oBaHUIO M caMO00pa3oBaHUIO B o0nacTu (pU3UKU Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh IKOJIOTUYECKOW KYIbTYpPBI, OCO3HAHHME TJIOOANBFHOTO XapakTepa
HKOJIOTUUYECKUX MPOOIIeM;



MJIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA;

pacHIMpeHHe OMbITa JEATEIbHOCTA 9SKOJIOTMUECKOW HAMpaBICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HAaHHE IIEHHOCTU HAYYHOH NIeATENIbHOCTH, TOTOBHOCTh B IPOIECCe M3YUCHUS (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIEN0BATENBCKYIO IESITEIbHOCTh NHANBUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS
Ba3oBrble JJornueckue aeicTBus:

CaMOCTOSITENILHO (POPMYJITMPOBAaTh M aKTYyalU3HPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATH 1S JACSITSIIbHOCTH, 33]1aBaTh IMapaMeTPhl U KPUTEPUHU UX TOCTHIKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEUHS B pacCCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabarhIBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIONUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIENISAM,
OIICHUBATh PUCKH ITOCIICICTBHUI JICSITSIBHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUSAX PEAIBHOr0, BHUPTYAIHHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUH KM3HEHHBIX MPOOJIEM.

ba3oBble uccienoBaTelbCKHeE JeiiCTBHS.

BIIQ/IETh HAYyYHOW TEPMUHOJIOTHEH, KIIOYEBBIMU TMOHATUAMHU W MeToAamu (pu3mdeckoi
HAyKH;

BIIAJICTh HABBIKAMHU YYEOHO-MCCIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJIETh BHUJAMH JCSATEIHHOCTH MO TIOJYYSHHIO HOBOTO 3HAHHS, €ro HHTEpPIpETaIlvu,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM YHUCIE MPHU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh NPUYMHHO-CIIEICTBEHHbIE CBSI3W M AKTyallM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUsl, HAaXOJIUTh apryMEHTHI JUIsl JO0Ka3aTelIbCTBa CBOMUX YTBEPXKICHUM,
3a/1aBaTh apaMeTPhl U KPUTEPHUH PEIICHUS;

AHAJIM3UPOBATh TMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaTbl, KPUTHYECKH
OIIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (POPMyIHpPOBATH COOCTBEHHBIC 3a7a4d B OOPa30BATEIBHOUN JCATEIHHOCTH, B
TOM YHCJIC TIPU U3YICHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTH 3HaHUS 10 (PU3HKE B MPAKTHUECKYIO 00IACTh KUZHEACITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTe;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

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



Patora ¢ undopmaunmeii:

BJIaACTb HABLIKAMU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (bI/IBI/I‘IeCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUi0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHHA B
pPCIICHUN KOTHUTUBHBIX, KOMMYHHUKATUBHBIX W OPraHU3allMOHHBIX 3aJaqy C CO6JIIOI[€HI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeHtsl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/MaBaTh TEKCTHl (UINYCCKOTO COACPKAHMS B pasNu4HbIX (opmarax ¢ yd€ToMm
Ha3HAueHUs MWHPOPMALMU U LEJIEBOM ayIWTOpUH, BBHIOMpaAs ONTUMAIBHYIO  (GOpPMY
MPEJICTABICHUS U BU3YAIH3AIIH.

KoMMmyHnKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIe [1eiiCTBUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIMKTHBIX CUTYAIil U CMATYaTh KOH(MIUKTHL;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUSl C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYILIECTBA KOMAaHIHOM U MHAMBUAYAJIbHON pabOTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX ICHCTBHI C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4Je€Ha KOJIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTh M KOOPJIMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, PaCIpElEsATh PO C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3ybTaThl COBMECTHOU pabOTHI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)XJOro YYaCTHHKA KOMaHJbl B OOLIUH pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUH HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETMYECKOE TIOBEJEHUE B PA3IMUHBIX CHUTyalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO JESATENBHOCTh B 00JacTh (PU3MKU U
ACTPOHOMUH, BBISIBISITH TPOOJIEMBI, CTaBUTh U ()OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHHUS PAcu€THBIX M KAYECTBEHHBIX 3a]ad, IUIaH
BBIMTOJIHEHUS] TMPAKTUYECKOH paboThl ¢ Y4ETOM HMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;
JIaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuMpsATh paMKH Y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPEITOUTECHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLICHUBATh MIPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSABICHHUIO JSPYAULIUU B 00JacTu (U3UKH,
MOCTOSIHHO IMOBBIIIATH CBOM 00pa30oBaTeIbHBIN U KyJbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JCUCTBUN
Y MBICIIUTEJIbHBIX IIPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUI;

MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PELICHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTHUBBI U aQpT'YMEHTBI JPYTUX [IPU aHAIIA3E PE3YIIBTATOB JIEATEIBbHOCTH;

NPUHUMATD ce0sl, MOHMUMAsi CBOM HEJOCTATKU M JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYTUX [IPU aHAIU3€ PE3YJIBTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B nmpomiecce qocTrkeHHs THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE IS
YPOBHSI CpeHero o0iiero o0pa3oBaHus y OOy4YaOIIUXCSl COBEPUICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaralonuil chopMUPOBaHHOCTD:

CaMOCO3HaHUS, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HANPABJICHHSI PA3BUTHS COOCTBEHHOU SMOIMOHAIBHON Cephl, OBITh YBEPCHHBIM B ceOe;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEN MOTHUBALIMM, BKJIIOYAOLIECH CTPEMJIEHUE K JOCTMIKECHHUIO LEJH U YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOUX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHUE APYTUX,
YUUTBIBATH €T0 MPH OCYIIESCTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPESIKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C APYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peiaTh KOHGIUKTHL.

HNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJjacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh Yy OOYUAIOLIUXCSI YMEHHI:

JEMOHCTPHUPOBATh Ha MPUMEPAxX polib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KAapTUHBI MHPA, B Pa3BUTUHU COBPEMEHHON TEXHUKH U TE€XHOJOTUM, B MPAKTUUYECKOU
JNeITEeIILHOCTH JIFOIEH;

YYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3yYEHHBIX (U3UYECKUX MOJENeH: MaTepuaibHas
TOYKa, MHEpIUANbHAs CHCTeMa OTCY€Ta, aOCOIMIOTHO TBEPIOE TENo, WAeaIbHBIA Tras, MOJIENIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH HIIEKTPUUECKUH 3aps] NpH pelICHUU
dbu3ndecKux 3a1a4;

pacrio3HaBaTh (GU3MYECKHE SBIEHUs (MPOLECCh) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJMHEWHOE [BIKEHHE, CBOOOJHOE TaJeHUE Tell,
JIBIDKCHHE TI0 OKPY)XKHOCTH, WHEpIHs, B3aumoneicTeue Tten, auddysus, OpoyHOBCKOE
JBIDKCHHUE, CTPOCHHUE JKUIKOCTEH M TBEPIBIX TeEJl, U3MEHEHHE 00BbEMa Tel MpPHU HarpeBaHUU
(oxJ1axIeHUN ), TETJIOBOE PAaBHOBECHUE, MCMIAPEHUE, KOHICHCAIUS, UIABJICHHE, KPUCTAILIH3AIHS,
KHUIIEHUE, BIQXKHOCTh BO3/1yXa, MOBBIIIEHUE AABJICHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM
cocyze, CBA3b MEXKIy IapamMeTpamMH COCTOSIHMSI ra3a B HM30Mpoleccax, 3JIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSAI0B;



ONKCHIBATh MEXaHMYECKOE JIBM)KEHUE, UCHOJb3ys (M3MUYECKHEe BETUYMHBI: KOOpAMHATA,
myTh, TIEPEMEIEHUE, CKOPOCTh, YCKOPEHHEe, Macca Tela, CHia, UMIYIbC Telld, KHHEeTHYecKas
DHEprus, MOTCHIMAIbHAS SHEPTUs, MEXaHWYecKas pabdoTa, MEXaHWYeCKas MOIIHOCTh; IPHU
ONKMCAHUU TMPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHsI U €IMHUIIbI, HAXOAUTH (POPMYJIBI, CBSA3BIBAIOIIUE JTAHHYIO (PU3NYECKYIO BETUUUHY
C IPyTUMU BEIIMYUHAMU;

OMKCHIBATh HW3YYCHHBIC TEIJIOBBIC CBOMCTBA TEN W TEIUIOBBIC SIBICHUS, HCIONB3Ys
¢dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TEeMIlepaTrypa, CpEeAHssl KUHETHYecKas HSHeprus
XA0TUYECKOT0 JIBXKEHUS MOJIEKYJ, CpeJHEKBaapaTU4yHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSISI DHEPrusi, padora raza, Kod((UIMEHT IOJIE3HOTO JEHCTBUS TEIIOBOTO
JBUTATEIS; TIPH ONMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UYECKHI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O03HAYEHUS M EAUHHIIBI, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO (U3UYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OTHCHIBATh M3yYCHHBIC SJICKTPHUECKHUE CBOWMCTBA BEIIECTBA M AJICKTPUUYCCKUE SBICHUS
(mpouiecchl), UCHIONAB3YST (U3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HANPsDKEHHOCTh TIOJIS,, MOTEHIMAal, Pa3HOCTh TMOTEHIUAIOB; TMpPU OMNUCAHUU MPABUIBHO
TPaKTOBaTh (PUIUYECKUI CMBICI HCIOJIB3YEMbIX BEIUYHH, WX OOO3HAUEHUS U EIUHHIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYMUHY C JPYTHMH BETUYHHAMU;

AHATM3UPOBATh (U3WYCCKUE TPOIECCHl M SIBJIICHUS, UCIONB3Ys (PU3NYECKUE 3aKOHBI U
NPUHIUIIEL: 3aKOH BceMupHoro tsaroteHus, |, Il u Il 3akonsr HeloTOHA, 3aKOH coxpaHEHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
PaBHOMPABUS WHEPIHATBHBIX CHCTEM OTCYETA, MOJICKYJIIPHO-KUHETHUECKYIO TCOPHIO CTPOCHHUS
BCIICCTBA, TAa30BBIC 3aKOHBI, CBS3b CPEAHECH KHHETHYCCKOW HSHEPIHH TEIUIOBOTO JIBFKCHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsiia, 3akoH KylloHa, mMpu 3TOM pa3inyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €r0 MaTEeMaTUICCKOE BRIPAKEHUE U YCIOBUS (TPAaHUIIBI, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIWH, TPHOOPOB U TEXHUICCKUX YCTPOKCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBIMIOJHATh JKCIIEPUMEHTHI 1O HCCIEAOBAHUIO (PU3UYECKHX SIBICHHM W TPOLIECCOB C
UCIIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpH OSTOM  (HOpPMYIHpPOBATH
npoOneMy/3ajady W TUNOTE3y y4yeOHOro OSKCIHEpPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEJI0KEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSMble W KOCBEHHBIE H3MEPEeHUs] (DU3MUECKHX BEIWYHH, TPH HTOM
BEIOMpATh ONTUMAIBHBINA CIIOCO0 W3MEpPEHWS W HCIOJb30BaTh W3BECTHBIE METOIBI OIICHKHU
MIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (QHU3NYECKUMHU BeIHMUYMHAMU C HCIOJIb30BaHUEM
OpsIMBIX U3MEPEHH, MPH 3ITOM KOHCTPYHPOBaTh YCTAaHOBKY, (HUKCHUPOBATH pPE3yIbTaThl
MOJTYYEHHOW 3aBUCUMOCTH (PH3UYECKUX BEIWYHMH B BUJIC TAOIHI] M TpadUKOB, JENIaTh BBHIBOJIBI
0 pe3yJIbTaTaM HCCIICI0BAHNS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH TMPOBEACHUM HCCIENOBAaHUN B paMKax
yu4eOHOTO0 OSKCIEPUMEHTa, Y4eOHO-UCCIECNOBATENLCKOH M TPOEKTHOW JEATENBHOCTH C
WCIIOJTb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M JTAOOPATOPHOTO 000PYIOBAHUS;

pemate pacu€THbIC 3aJa4dl C SBHO 3aJIaHHOM (PU3WYCCKOW MOJCNBI0, HCIONB3Ys
dbuznyeckre 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeJIb, BBIACIATH (U3NYECKUE BEIMUMHBI W (POPMYIbl, HEOOXOIWMbIE s €€ pelieHus,
MIPOBOJIMTH PACUETHI U OIICHUBATH PEATbHOCTH MTOJTyYEHHOTO 3HAYCHUS (PU3UYECKON BEITHUNHBI,



pelaTh KayecTBEHHBIE 3a/1ayM: BBICTPAMBATH JIOTMYECKM HEMPOTHBOPEUYMBYIO LIEMOUKY
paccyXIeHU ¢ OOPO Ha N3yUEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHMUS,

UCTOJB30BaTh MPH PEUICHHH YYeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTABICHUs y4yeOHOU u
HAY4YHO-TIOMYJISIpHOW HMH(OpMalUY, NOJYYEHHOM W3 pa3IUYHBIX HMCTOYHMKOB, KPUTUYECKU
aHAJIM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HAayKH, 00BbACHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCMOJIb30BaTh TEOPETHUYECKHE 3HAHUA MO (U3UMKE B IOBCEJAHEBHOW KM3HM s
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHHUS HOPM SKOJIOTHYECKOTO IOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh PaboOTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O0O0A3aHHOCTH W IUIAHUPOBATh JIEATEIIBHOCTh B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHNne paccMaTpUBAaEMON ITPOOIIEMBI.

K konny oOyuenust B 11 kiacce npeaMeTHble pe3yibTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA TPUMEpPaxX poiib U MeCTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHH, B IIPAKTUYECKOH
NeSITeIbHOCTH JIF0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3NYECKOI KapTHUHBI MUDA;

YUUTBIBATh TPAHMULIBI TPUMEHEHUS H3YYEHHBIX (U3UUECKUX MOJeNei: TO4YeyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEUYHBIH HCTOYHUK CBETa, fJEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPH PEIICHUN (PU3UIECKUX 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKY U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas NMPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEHCTBUS TOKAa, B3aUMOJECHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKINS, JAEWCTBUE MAarHUTHOTO IIOJII HAa MPOBOJHUK C TOKOM U JIBHXKYILIUMCS 3apsl,
3JIEKTPOMAarHUTHbIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPAKEHHE,
npejomieHue, uHTepdepeHius, Iudpakuus W TOoJsIpU3alus CBeTa, JAUCHEpCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBiieHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/JIa, €ECTECTBEHHAs! U CKYCCTBEHHAsl PalnOaKTUBHOCTD;

OIKCBIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUYHBIX CPEI) M AJIEKTPOMArHUTHbIE SBJIEHUS (IIPOLIECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CWIa TOKa, JJIEKTPUUECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOe COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIIOB, 3JIEKTPOABMKYIIAs CHIIA,
paboTa TOKa, MHIYKLMS MarHUTHOrO Moiisi, cwia Ammnepa, cuia JlopeHia, MHIYKTUBHOCTb
KaTYyIIKH, SHEPrHs 3JIEKTPUYECKOI0 M MAarHUTHOTO TOJEH, MepHoA W 4yacToTa KosiebaHud B
KoJ1e0aTeIbHOM KOHTYpE, 3apsj U Cujla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU ONMUCAHUHM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIOIB3YEMbIX BEIMYHH, HUX O0003HAueHHs M EAMHHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUUHAMU;

ONKCHIBaTh M3yYCHHBbIE KBAHTOBBIE SBJICHHS W TIPOLECCHI, HCIONB3Ys (U3NUECKHE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETa, DHEPIUs U
UMIynbc (OTOHA, MEpPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, NPU ONMUCAHUHU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIMYMH, UX OO0O3HAUEHUS U



€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLINE NAaHHYIO (DU3MYECKYI0 BEIUYHMHY C APYTUMHU
BEJIMYMHAMU, BBIYUCIISTH 3HAUCHUE (PU3UUECKON BEITUYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ySd (DU3MUECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCTEJOBAaTENbHOIO U  MapajljIeIbHOTO  COEIUHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH SJIEKTPOMAarHUTHOM  HMHAYKLMH, 3aKOH
OPSAMOJIMHEHHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI NMPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa Uit (oTodddeKrTa, 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
COXpaHEHMsS] HMITYJIbCA, 3aKOH COXPaHEHMsI 3JICKTPUUECKOTO 3apsaa, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH pagMOaKTUBHOTO pacmajaa, MpuU ATOM pa3inyaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHUE W YCIOBHS (TPaHUIIBL,
00acTH) IpPUMEHUMOCTH;

OTIpEIeNIATh HAIpaBJICHWE BEKTOpa MHAYKIMU MArHUTHOTO MOJIS MPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH M OIHCHIBATh N300pakeHHE, CO3/IaBAeMOE TNIOCKUM 3€PKAJIOM, TOHKOH JIMH30M;

BBITOJIHATh OKCIEPUMEHTHI IO HWCCIEAOBAHHIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIB30BAaHMEM TPSAMBIX U KOCBEHHBIX HW3MEpEHWil: mnpu 3ToM  (GopmMynupoBarth
npobiieMy/3ajayy W TUNOTE3y Y4eOHOTrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUS (PHU3UYECKUX BEIWYHH, IMPH STOM
BBIOMpaATh ONTUMANBHBIN CHOCO0 H3MEpPEeHUsT U HCMOJIb30BaTh HM3BECTHBIE METOJBI OIECHKU
MOTPENIHOCTEeN U3MEPEHHIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUI:
IpUA 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YNbTaThl MOJYUYEHHOH 3aBHCUMOCTH
buznyecKkux BENMWYMH B BHAE TabmuI, U TpapuKOB, JAenaTh BBIBOABI IO pe3ylbTaTaM
UCCJICJIOBAHMUS,

coOnronarh mnpaBuia O€30IaCHOIO TpyAa IMPU HPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENILCKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U 1aOOpaTOpHOTo 000pyI0BAHHUS;

pewmatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCIONb3YS
(du3nveckre 3aKOHBI ¥ MIPUHITUITBI, HA OCHOBE aHaJIN3a YCIOBHS 33a4 BHIOMPATh (PU3HUECKYIO
MOJIENIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMEBIE IS €€ pEelIeHHS,
HPOBOJUTH PAcUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (Pr3MUecKoi BEIMUHHBI,

pelaTh KayecTBEHHBIE 3a/1a4M: BBICTPAMBATh JIOTUYECKH HEMPOTHBOPEUMBYIO ILIETIOUKY
paccyXJIeHH ¢ OMOpo Ha U3YUEHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHUS,

UCTIONIB30BaTh TPH PEUICHWH YYEeOHBIX 3aJad COBpPEMEHHBbIE HH(OpMaIMOHHBIC
TEXHOJIOTUM [UI TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJCTaBICHUsS y4yeOHOU u
HAYYHO-TIOMYJISIpHONH HMH(OpMaIuy, MOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAJTM3MPOBATH MOTydaeMyl0 HHPOPMAITHIO;

OOBSICHATH IPUHITUITHI IEHCTBHS MAlIMH, IPUOOPOB M TEXHUYECKUX YCTPOKMCTB, pa3InvaTh
yCIIOBHA UX 0€30M1acCHOT0 MCII0JIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

IPUBOUTH NMPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIB30BaTh TEOPETHUECKUE 3HAHUS 10 (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHns 6€30MACHOCTH MPH OOpaIeHUH C TPHUOOpaAMH U TEXHUUECKUMH YCTPONUCTBAMH, IS
COXpPaHEHHMs 3/I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaroleil cpere;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUATBHBIX POJIEH, TUIAaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYaLMUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXJIOrO M3 YYaCTHUKOB T'PYIIIbI B
pelleHne paccMaTpuBaeMoi IPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM (nudpossbie)
Ne n/m Kontpoabnbie IlpakTuueckue
NMpOrpamMmbl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Paznea 1. PU3UKA U METO/JbI HAYUYHOI'O ITO3HAHMU S
1.1 ®dusnKa ¥ METOJIbI HAYYHOTO TIO3HAHUS 2 bubmorexa LIOK
' ARTHAYE https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K
AHeMatiia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Aumamika ! https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 hgpsji?/(:;éezzi.ru 17§41bF72
Hroro no pazneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIUHAMHUKH 5 bubmmorexa LIOK
' CHOBBLTEpMOA https://m.edsoo.ru/7f41bf72
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME




11 KJIACC

3.2 OCHOBBI TEpPMOJIUHAMUKHI 5 bubmmorexa LIOK
' pMOA https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUSI BELLIECTBA. 5 bubmuorexa [IOK
' Ma3oBbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Htoro no pazneny 24
Paznea 4. JIEKTPOJINHAMUKA
bubmuorexa [JOK
41 10
MEKTPOCTATHKA https://m.edsoo.ru/7f41bf72
[TocTossHHBIN JIEKTpUUYECKUI TOK. TOKH B bubnuorexa [JOK
4.2 12
Pa3IUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
Paszgea S. Hazpanue
Hroro 0
PesepsHOoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




12 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aeioB 1 TeM nupposbIe
Ne n/m P Kourposbnble IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznea 1. JIEKTPOJAUHAMUKA
MarnuTtHoe nojue. IeKTpoOMarHuTHast bubnnoreka [JOK
1.1 11 3
WHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA 1 BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoseGaHus https://m.edsoo.ru/7f41c97c
99 MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE 5 0 bubnuoreka [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 O 10 3
frrara https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI cHIEIIUATBLHON TEOPUHU 4 0 bubnmoreka [JOK
' OTHOCHUTEIILHOCTH https://m.edso0.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
41 C) i 6
HICMEHTDL KBATOBOM OITHIH https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bubnuoreka [IOK




4.3 ATOMHOE PO

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

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

Uroro no pazgeny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 bubmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE

61 OSoSumonce nosropene ‘ g imedsoo U TALGOTe
Htoro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KosmuecTBo yacos Jlara DJIeKTpoHHbIe U pPOBbIE
°
Tema ypoka Kourpoabuble IIpakTuyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3YyYEeHHUs
padoThI padoThI pecypcbl
. ﬁmnxa — HayKa O PUpPOJIE. . Bu6miorexa LIOK
AYTHBIC METO/B HOSHAHIA https://m.edsoo.ru/ff0c32e2
OKPY’KaIOLIEero Mupa
Posb 1 MecTo ¢uzuku B
(opMHpPOBaHUN COBPEMEHHOU bubnnorexa [HOK
2 . 1
HAayYHOW KapTHHBI MHUpa, B https://m.edsoo.ru/ff0c33e6
NPaKTUYECKOH eATeNbHOCTH JIH0AeH
Mexannueckoe IBHKEHUE.
3 OTHOCHTEIFHOCTHh MEXaHHYECKOTO 1 bu6mmorexa [IOK
newkenus. [lepemerienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpEHUE
4 PaBHOMepHOE npsAMonMHENHHOE 1 bubnnoreka [JOK
IBUDKCHUE https://m.edso0.ru/ff0c3620
5 PaBHOYyCKOpEHHOE IIPSMOJIMHEWHOE 1 bubnuoreka [IOK
JBHKCHUE https://m.edsoo.ru/ff0c372e
6 CBoboniHOe majieHe. Y cKkopeHue 1 bubnnorexa [JOK
CcBOOOIHOTO MaIeHU https://m.edsoo.ru/ff0c39cc
| Somommeme mmmame, | BuGmorera LIOK
BI)KCHUE MaTEPUATBHON TOUKH 1T
P https://m.edsoo.ru/ffoc3ada
OKPYXHOCTH
[IpuHIUIT OTHOCUTEIBHOCTH bubmuorexa [JOK
8 1
lanunes. MaepryanbHbIe CHCTEMBI https://m.edsoo.ru/ff0c3be8




otcyeTta. [lepBbiii 3akoH HproToHa

Macca tena. Cuia. [lpunnun

9 cynepno3uiuu cuil. Bropoii 3akoH bubmmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HeloToHa 17151 MaTepualibHOM TOUKU

10 Tperunii 3akoH HproTOHA 1151 bubmumoreka [IOK
MaTepUualibHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuna

11 TSIKECTH. HeII))Bas[ KOCMHYECKas bubmorexa LIOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumnment

13 TpeHust. Cuiia CONpOTUBIICHUS IPU bubnnorexa [HOK
IBYDKEHUH TeJa B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[ToctynaTenbHo€e U BpamareabHOe

14 JIBIDKEHUE a0COJIFOTHO TBEPIOTO bubnuoteka [JOK
tena. MoMeHT cuitbl. [1edo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnosus paBHOBECHsI TBEPAOIO TENA
NMitynbsc MmaTepraibHON TOYKH,

15 CHCTEMbI MaTEPUATIbHBIX TOYEK. bubnuotexa [JOK
Wmiynbe cuitbl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
uMmnyiabsca. PeakTuBHOE NBUKEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernueckas sneprus bubnnorexa [JOK
MarepuaibHOR Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
M3MEHEHUU KHHETUYECKOW IHEPTUU

17 IToreHunansHas sHEprus. bubnuoreka [IOK




18

[ToTeHumanbHas F3HEPrus yupyro
ne(OpMHUPOBAHHON MPYKUHBIL.
ITorennmaneHas 3HEPrUs TENA
BOJIN3M TOBEPXHOCTH 3EMITH

ITorennnanesHeIe U
HEIIOTEHIMAJIbHBIE CHIIBI. CBSA3b
paboThl HEMOTEHIIUATBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON YHEPTUU
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTUn

https://m.edsoo.ru/ffOc461a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnas pabota
«HccnenoBanue cB3u pabOTHI CHITBI
C U3MEHEHUEM MEXAHUYECKOU
SHEPTUHU TeJa Ha IpUMepe
pacTsDKEHUS PE3UHOBOTO JKI'yTay

20

21

22

23

O06o6mieHue mo TeMe «KuHemaTuka.
Junamuika. 3aKOHbI COXpaHEHHUSI B
MEXaHHUKEY

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON
Teopuu. bpoyHOBCKOE ABUKEHUE.
Anddyszus

XapakTep JBUKECHUS U
B3aMMOJEMCTBYSI YACTHIL] BELLIECTBA.
Mopnenu cTpoeHus ra3oB, KXKUAKOCTEN
U TBEPABIX TEI

Macca monekyn. Konuyecto
BemectBa. [locTostHHas ABoraapo

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

bu6nmoreka [JOK
https://m.edsoo.ru/ffO0c4dc2

24

TermoBoe paBHOBecue. TemnepaTypa




u e€ uzMmepenue. [llkana Temneparyp
Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBuearne MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIiepaTypa Kak Mepa

26 CpeaHel KHHETHYECKOM SHEPruun bubnmoreka [JOK
JIBIDKCHHUST MOJICKYJI. Y paBHCHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lambToHa. ["a30BBIC 3aKOHBI
JlaGopaTopHnas pabota

98 «MccnenoBanue 3aBUCUMOCTH
MEX]y IapaMeTpaMu COCTOSTHUS
Pa3peKEHHOTO ra3a

29 N3onporeccel B uAcaIbHOM ra3e u bu6nmoreka [JOK
uX rpaduyeckoe npencTaBIeHNne https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJUHAMHYECKON CHCTEMBI H

30 criocoObI e€ n3meHnenust. KonnuectBo bubnuoteka [JOK
TEIJIOTHl ¥ paboTa. BHyTpeHH s https://m.edsoo.ru/ff0c5952
SHEPTHUs OJTHOATOMHOTO UJICATBHOTO
raza

31 Buasl Tenonepenaun bubmorexa HOK

https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.

39 KonugecTBo TemnoTs! mpu bubnnorexa [JOK
Terutonepenave. AnnadbaTHbIN https://m.edsoo.ru/ff0c5¢36
nporecc

33 [TepBblit 3aK0H TEPMOAMHAMUKH U bubnmoreka [JOK




€T0 IIPUMCHCHHUEC K U30IIpoIeccamM

KonTtponpHas padora no temam 10

https://m.edsoo.ru/ffO0c5efc

34 1
KJ1acca
OBLIEE KOJIMYECTBO YACOB I10O 34
ITPOIT'PAMME
11 KJIIACC
HeobGparumocTh mporieccoB B
35 npupoe. Bropoii 3akon 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
36 [Mpunmun nevicteus u KI1/{ 1 bu6mmoreka [IOK
TEIIOBOM MAIIUHBI https://m.edsoo.ru/ff0c600a
37 uxi Kapro u ero KITJ] 1
38 DKooruyeckue npoodaemMbl 1
TEIUIOPHEPTETUKHU
O06o0maromuii ypok
39 «MOJ‘II:KYJ'II;pHa}}I]p ¢uznka. OCHOBBI 1 Bubmorexa IOK
https://m.edsoo.ru/ff0c6938
TEPMOIMHAMHKI
O06o006mIeHne 10 TeMe
40 «MOJ‘II:KYJ'ISIpHaSI ¢dbuzuka. OCHOBBI 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
a1 [TapooOpa3oBaHue U KOHIEHCALIUS. 1 bubnnorexa [JOK
Wcnapenue u KuneHune https://m.edso0.ru/ff0c63b6
AOCoIOTHAS 1 OTHOCHTEIbHAS
42 BIIQXKHOCTh BO3Ayxa. HackllieHHbIH 1 bubmorexa HOK
https://m.edsoo.ru/ff0c64d8
nap
43 TBépnoe teno. Kpucraminueckue u 1 bubnuorexa [IOK

amop(HbIe Tena. AHU30TPOIUS

https://m.edsoo.ru/ff0c65f0




CBOMCTB KpucTaLioB. Kujakue
Kkpuctajibl. CoBpeMEHHbIE

MaTepHuabl
[InaBrieHue 1 KpUCTAIIN3ALIUS.
44 V nensHas TCHJ‘II())Ta nnaBneIL{II/I;I. bubmorexa [JOK
https://m.edsoo.ru/ff0c6708
CyOnumarus
45 YpaBHeHHEe TEIJI0BOTO OanaHca bubmmoreia LIOK
https://m.edsoo.ru/ff0c6820
DneKTpu3anus Tei. DINEKTPUIECKUN
46 3apﬂn.pI[BaIf3HI[a 3JI€KTpI/I‘II;CKI/IX bubmmoreia LIOK
https://m.edsoo.ru/ffOc6bcc
3apsioB
[TpoBOAHMKY, TUINEKTPUKH U
47 H(l))JIyHSOBOI[HIfKI/I. 3aKf))H bubmorexa IOK
https://m.edsoo.ru/ffOc6bcc
COXpaHEHUS dIEKTPUUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aK0OH
48 KyJIOHa.HToqeqHHﬁ I;HﬂeKTqueCKHﬁ Bubmorexa IOK
https://m.edsoo.ru/ffOc6ce4
3apsia
Hanpssk€HHOCTB 2IEKTPUIECKOTO
49 nosis. [IpuHIMn cynepno3suuuu bubnuoreka [IOK
AIIEKTPUYECKUX Tosel. JInnuu https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cui seKTpoCTaTHIeCKOTO
50 TIOJIAL. HOTeHHI/Iaﬂ?PaSHOCTB bubmorexa [JOK
https://m.edsoo.ru/ff0c6f00
MOTEHI[UAJIOB
[TpoBOTHUKY U AWDIIEKTPUKH B
51 BJII)GKTpl(I)CTaTI/IIIe)iKOM nol;e. bubmmorexa LIOK
https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi IpOHUIIAEMOCTD
52 OnektpoéMkoctb. Konnencarop bubnmoreka [JOK




53

DNEKTPOEMKOCTD IIJIOCKOTO
KOHJIeHCAaTopa. DHEPTus
3apsDKEHHOTO KOHJICHCaTopa

https://m.edsoo.ru/ff0c7126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

55

56

S7

JlaboparopHnas pabota "M3mepenue
IIEKTPOEMKOCTH KOHAEeHcaTopa"

[TpuHIMn neicTBUS U IPUMEHEHHE
KOHJIEHCATOPOB, KOMUPOBAIBLHOTO
arapara, CTpyMHOro pUHTEpa.
DIIeKTpOCTAaTUYECKAs 3allHTA.
3a3eMIIeHHE AIIEKTPONpUOOpPOB

DJIEKTPUUYECKUI TOK, YCIOBHS €TI0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma jist
ydacTKa Ienu

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIaHHOE COeTMHEHHE
MPOBOTHUKOB. JIaGopaTropHas
pabora «/3yueHue cMenanHoro
COCIMHEHUS PE3UCTOPOBY

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c74f0

58

59

PaGota u momrHOCTH
3JIEKTPUYECKOrO TOKA. 3aKOH
[xoyns-Jlenna

3akoH OMa aJis TOJTHOM (3aMKHYTOM)
anekTpuueckoil nenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabora
«3mepenune DJ1C ucTouHrka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUSI

0.5

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOc7ae0




DJIEKTpOHHAas IPOBOJIUMOCTh
TBEPJBIX METAIOB. 3aBUCUMOCTh

60 COINPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAMMOCTh
61 DJIEKTPUUYECKUHN TOK B BAKyyMe.
CBolicTBa 2JIEKTPOHHBIX TYYKOB
[TomynpoBOIHUKH, HX COOCTBEHHAS
62 U TIPUMECHasi TPOBOAUMOCTb. bubnnoreka [JOK
CBoiicTBa p—N-mepexoja. https://m.edsoo.ru/ff0c84ae
[TomynpoBOIHUKOBBIE TPUOOPHI
DNEKTPUYECKUN TOK B pacTBOpPax U
63 paciuiaBax 3JIEKTPOJIUTOB. bubnuorexa [JOK
DIEKTPOIUTHYUSCKAST TUCCOLIAAITHA. https://m.edsoo.ru/ff0c82ba
DneKTpoaun3
DIIeKTPUYECKHI TOK B Ta3ax.
CamocTosTenbHbIN 1 bubnuoteka [JOK
64 .
HECaMOCTOSTEIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DnexTpuueckue npuOopsl U
65 YCTPOMCTBA U UX NMPAKTUYECKOE bubnnorexka [JOK
npuMeHeHue. [IpaBuina TeXHUKN https://m.edsoo.ru/ff0c86fc
0€3011aCHOCTH
66 O06o0maromuii ypok bu6mmorexa [IOK
«DIEKTPOAMHAMHUKAY https://m.edsoo.ru/ff0c88be
67 KonTtponbHast padora o Temam 11 bubnuoreka [IOK
KJacca https://m.edsoo.ru/ff0c8c56
68 PesepBHbIil ypok. O600IIaronmit bubmuorexa [JOK

ypok 1o TeMam 10, 11 knaccos

https://m.edsoo.ru/ff0c8f6c
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12 KJIACC

KoauuecTBO 4acoB

DJIeKTpoHHbIe U pPOBbIE

‘:;ln Tema ypoka Beero KonTpoabubie IIpakTuuyeckue fI[:;'?eHI/IH o0pasoBaTe/bHbIE
padoThI padoThI pecypcbl
[TocTostHHBIE MATHUTHI U KX

1 B3aUMO/ICCTBUE. MarHuTHOE TOJIe. 1 bubnuorexa [JOK
BekTop MarHUTHOM MHTYKIIHH. https://m.edso0.ru/ff0c9778
JIuHUY MarHUTHON MHAYKLIUU
MarauTHO€E 1oJie MPOBOIHUKA C

5 ToKOoM. OnbIT Dpcreaa. 1 bubnnorexa [HOK
B3anmMoeiicTBHE TPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas padota «3yuenue

3 MarHII/:THOIr)o nois[ KaTYIHKI/Iy: 1 1 bubmmoreia LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME MarHMTHOTO TOJIS Ha
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGopaTtopHast pabota 1 1 bubnuoteka [JOK
«UccnenoBanue neicTBus https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TIOJIS Ha

5 JBHKYIIYIOCS 3apSIKEHHYIO 1 bubnnoreka [JOK
yactuiny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuiel JlopeHia
DNIEKTPOMarHuTHasE MHYKITHUS.

6 [ToTok BekTOpa MarHUTHOM 1

nHaykiuu. DJ1C naaykuu. 3aKkoH




AJIEKTPOMArHUTHON MHTKIIHH
®dapanes

JlaGopaTopHnas pabota
«HccnenoBanue siBICHUS
AJIEKTPOMATHUTHON MHTYKIIHW)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTH. SBIEHUE
camounaykiuu. J/C
CaMOMHAYKIMHU. DHEPIust
MAarHUTHOTO TOJIsL KaTYIIKH C TOKOM.
DJIEKTPOMArHuTHOE MOJIe

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

10

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
JJIEKTPOMAarHUThI,
3JIEKTPOJABUIATEIb, YCKOPUTEIN
3JIEMEHTApHBIX YaCTHII,
WHIYKIUOHHAs I1eYb

O6o06maromuii ypok «MaraHutHoe
nose. DNeKTpOMarHuTHas
WHTYKITHS

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0cab82

11

0O000menue mo teme «MardauTHoe
noJje. DIEeKTpOMarHuTHas

UHIYKIIHSD

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXAHNYECKHE
KoseOanus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaienue sHepruu

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH




14

15

16

17

18

nepuoja MajbIx KoyiebaHuii rpy3a
HA HUTH OT JUTMHBI HUTH U MacChl
rpy3a»

KonebarenbHpIil KOHTYP.
CBOOOIHBIE TEKTPOMArHUTHBIE
Kosie0aHus B U1€aIbHOM
KoJ1e0aTeIIbHOM KOHTYpE. AHAIOTHS
MEXIY MEXaHUYECKUMH U
AJIIEKTPOMATrHUTHBIMHU KOJICOAHUSIMU

®opmyna Tomcona. 3akoH
COXPAaHEHHUs SHEPTUU B UJI€ATIbHOM
K0JIeOATEITFHOM KOHTYpE

Hpe,I[CTaBJ'IeHI/Ie 0 3aTyXarumumx
KOJICOaHMSIX. BBIHY)KIICHHBIC
MEXaHHYEeCKHE KOJICOaHus.
Pesonanc. BBIHY)KI[CHHBIC
SJICKTPOMArduTHBIC KoJICOaHHS

IlepeMeHHBIN TOK.

CI/IHYCOI/II[aJ'IBHI:Jﬁ HepeMeHHHﬁ TOK.

MOoIHOCTb IEPEMEHHOTO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE
S3HAYCHUC CUJIbI TOKA U HAIIPAXKCHHUA
Tpaucdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
IIEKTPUYECKON SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

bu6nmoreka [JOK
https://m.edsoo.ru/ffOchb86

bu6nmoreka [JOK
https://m.edsoo.ru/ffOchd34

19

VY CTpoiCTBO M MPAKTHYECKOE
IIPUMEHEHHUE IIEKTPUIECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOI0
TOKa, JINHUH 3JIEKTpoIepesay

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc324




DKOJIOTUYECKUE PUCKU TTPU
IIPOM3BOJICTBE IEKTPOIHEPTUH.

20 KynbTypa ncnonb3oBanus
ANEKTPOIHEPIUU B OBCEIHEBHOM
KU3HU
MexaHnueckue BOJIHBI, yCIOBUS
acrpoctpaneHnus. [lepuon.
21 FC):KOPPOCprpaCHpOCTpaI;){erISI u Bubmiorexa LIOK
https://m.edsoo.ru/ff0cca54
JUtMHa BOJIHBL. 1lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI
99 3Byk. CkopocTb 3ByKa. [ poMKOCTh bubnuoreka [IOK
3Byka. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
OJeKTpOMarHUTHBIE BOJIHBI, UX
23 CBOﬁCfBa U CKOPOCTb. LHKaJ;a bubamorexa LIOK
https://m.edsoo.ru/ffOccfe0
3JIEKTPOMAarHUTHBIX BOJIH
[IpuHIMIBL paguocBsI3u U
24 TeneBuaeHus. Pa3Burue cpeacTs
cBsa3u. Pagnonokanus
o5 0000menue mo teme «Komedbanust u bu6mmoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacpOCTPaHEHHE
26 CBETa B OJJHOPOJHOM CpeEJIE. bubnmnoreka [JOK
Todeunsblii HCTOYHHK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 0T§a>erHs{ cseta. [loctpoenue bubamorexa IOK
N https://m.edsoo.ru/ffOcd4e0
n300pakeHH B TUIOCKOM 3€pKalie
28 [Tpenomnenue ceera. [TonHoE bubmuorexa [JOK




29

BHYTPEHHEE OTPAKEHUE.
[IpenenbHbIi yroma moaHoro
BHYTPEHHETO OTPaKEHUS

JlaGopaTtopHas paborta «M3mepeHue
1oKa3areJsl MPEIOMIICHHS CTEKIIa

https://m.edsoo.ru/ffOcd7f6

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd67a

30

JIunssl. [Toctpoenue n3odpakeHuit
B 1uH3e. PopMyra TOHKOU JIMH3HI.
YBenuyeHue JIMH3bI

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

31

32

33

34

JlaGopaTtopHnast pabora
«HccnenoBanue CBOMCTB
M300paKCHUM B JIMH3AX»

Hucnepcus cera. CioXHbIA COCTaB
6enoro csera. L{Ber. JlabopaTopHas
pabora «HabmrogeHnue aucnepcun
CBETa»

Wntepdepennus cera. Audpakius
cera. JludppakuronHas pemeérka
[TomepeyHOCTH CBETOBBIX BOJIH.
[MTonsipuzanus ceera

bu6mmoreka [JOK
https://m.edsoo.ru/ffOced22
bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf02e

35

36

37

OnTuueckue npudOpsI U yCTpoiicTBa
U YCJIOBHSI UX 0€3011aCHOTO
PUMEHEHUS

I'panu1el npuMeHUMOCTH
KJIaCCUUECKON MEXaHUKH.
[ToctynaTel cnenuaibHON TEOPUH
OTHOCHUTEIBLHOCTH

OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTHU. 3aMe1JICHHE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cf862

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfa4?2




BPEMCHH U COKpAIICHUEC NJIMHBI

OHeprus U UMIYJbC
PEIATUBUCTCKOMN YacTulbl. CBS3b

bu6mmoreka [IOK

38
MAacChl ¢ SHEPTUEH B UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus MoKost
0606 O .
3 Octioms cnewmaamioi reopi b orera LIOK
" P https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIIbHOCTH
40 ®oronsl. opmyina [1nanka. bubnnorexa [HOK
DHeprus 1 uMIysibc GoToHa https://m.edsoo.ru/ffOcfel6
O
M
’ o https://m.edsoo.ru/ffOcffc4
CroneroBa
o ;aVKOHLI (POTOB(I)(I)(;KT&. ;’(gaBHeHHe BuGmiorexa LIOK
nHmrelina ans potospdexra.
8 https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdppexra
.0 IT. H.
43 ﬁzgze::ae (;?EIIZ/I%EII;I()T; I eiicTBHe bubmmoreia LIOK
AEBA. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
MPAKTHIECKOEe TIPUMEHEHUE:!
44
dboTornemMeHT, GOTOIATIUHK,
COJIHEUHas1 OaTapest, CBETOINO/
45 Pemenne 3aga4 1mo Teme «DJIE€MEHTBI bu6mmorexa [IOK
KBAHTOBOM OIITHKI https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OTBITE BuGmiorexa 1IOK
46 Pesepdopna o paccesauro o-

HaCTHII. HnaHeTapHaﬂ MOACIIb aTOMa

https://m.edsoo.ru/ff0d091a




47

48

49

ITocrynatel bopa

Wznyuenue u norjioiieHnue GOToOHOB
IIpU [epexo/ie aTOMa C OJJTHOTO
YPOBHS SHEPTUHU Ha Apyroil. Bubl
CIIEKTPOB

BomraoBbIe cBOMicTBa yacTul. BorHE
ne bpoits. Kopnyckynsipao-
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIy4CHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0afa

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PATUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPE/ICIICHUIO COCTaBa
PaIMOaKTHBHOTO H3ITy4SHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

o1

CaoiicTBa anbda-, 6era-, raMma-
u3iydeHus. BiausHue
pPaIuoOaKTUBHOCTU Ha KUBBIE
OpraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
Uzotomnbl. Anbda-pacna.
ODIIEKTPOHHBIN U MO3UTPOHHBIN
6era-pacnan. ['amma-uznydenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI3 HYKJIOHOB B si/Ipe.

S nepubie peakuuu. A nepHbii
peaktop. [Ipo6iembl, IEPCIEKTUBHI,
AKOJIOTUYECKHE ACTICKTHI SIICPHOM
SHEPTreTUKU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTUllbl. OTKPBITHE
no3uTpoHa. MeTo/1bl HaOIIOIeHUS U

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0d0e38




PETUCTPALIMK HIEMEHTAPHbIX
yactull. Kpyrielii cron
«DyHIaMeHTaIbHbIE
B3auMoencTBusa. ENMHCTBO
($u3nIecKoil KApTHHBI MUPa»

55

56

57

58

59

60

Bun 3sé3nnoro neba. Co3Be3nus,
SIpKHE 3BE3bI, TIAHETHI, UX
BuauMoe asuxenue. Conneunas
cHcTeMa

Comnuue. ConHeuHast akTUBHOCTb.
Nctounuk sHeprun CoJiHiia v 3BE311

3BE3/bI, X OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/1bI TJIABHOU
MocJieI0BaTeaIbHOCTH. BHYyTpeHHee
cTpoenue 3B€311. COBpeMEHHbIE
MPEACTABJICHUS O IPOUCXOKACHUU U
sBosroin CoJHIIA U 3BE3]]

Muieynsiii [1yte — Hama
I'anakTuka. I[lonoxenue u
nsuxenne ConHna B ["anakTuke.
lNamaxtuku. YEpHbIE ABIPHI B spax
TaJaKTUK

Bceenennas. PasOeranue rajakTHk.
Teopus bosbioro B3peiBa.
PenukroBoe uznydenue.
MertaranakTuka

Hepermennsie npodiaembl
aCTPOHOMHHU

61

O0001enue 1Mo TeMe «DIEMEHTBI




62

63

ACTPOHOMHUU U aCTPOPHUIUKI

Ob6o6maromuit ypok. Ponb pusuku
1 aCTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COITMAIbHON B
ATUYECKOH chepax NesTeTbHOCTH
yeJjioBeKa

O6o6maromuii ypok. Pois u Mecto
(bU3HUKHN U aCTPOHOMHH B
COBPEMEHHOI HAyYHOU KapTHHE
Mupa

64

Ob6o06maromuit ypok. Mecto
(du3nUecKoil KapTHHBI MUpPa B
001IeM psily COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
IPE/ICTaBICHNN O TIPHPOIC

65

PesepBHBI ypok. MarHuTHOE 10JI€.
DONeKTpOMarHuTHAs MHIYKIHS

66

67

68

KonTponsnas pabora no kypey 12
KJacca

PesepBHbIil ypok. Ontuka. OCHOBBI
CIEeUaTIbHON TEOpUHU
OTHOCHUTEIbHOCTH

Pesepnsrii ypok. KBantoBas ¢usuka.

DJeMEeHTBl aCTPOHOMUU U
acTpou3uKu

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

1. ®usuka. bazoBeiii u yrioyonénunsiii yposuu. 10 kiacc: yueOnuk/ aBtopst H. C.
[Typeimea, H. E. Baxeesckas, JI. A. Mcaes; moxa pea. H.C.IlypermeBoii - M.: Ipoda, 2020.
2. ®usuka. bazoBeii u yrnyonénusiii ypoBuu. 11 knace: yueOnuk/ asropst H. C.
[Typsinesa, H. E. Baxeesckas, J[. A. Ucaes, B. M. Yapyrun; nox pea. H.C.IlypsimeBoii -

M.: JIpoda, 2020.

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

1. ®u3uka. bazoselii u yrioyonennsiit yposau. 10—11 kiaccer: paboudast mporpamMma K
muann YMK H. C. ITypsiesoii, H. E. BaxkeeBckoit u p.: yueOHO-MeTOAMUYECKOE TOcoOre
/ H. C. Ilypsimesa, E. 3. Patouns. — M. : Ipoda, 2017.

2. ®usuka. bazoserii u yrnyonénusiii ypoBuu. 10 knace: yueOnuk/ asropst H. C.
[Typsimesa, H. E. Baxkeesckas, [. A. Wcaes; nox pen. H.C.Ilypsimesoit - M.: JIpoda, 2020.
3. ®usuka. bazoBblil u yriayonénnsiil ypoBHu. 11 knacc: yueOnuk/ aropsl H. C.
[Typeimesa, H. E. Baxeesckas, [l. A. Hcaes, B. M. Yapyrun; nox pen. H.C.I1ypsimesoit -
M.: Ipoda, 2020.

4. A.Il.PpivkeBuy, I1.A.PermkeBud. COOpHUK 3a/1a4 U ynipaxxHeHui o ¢usuke: 10-11 ki1
M.: Ilpocsemenue, 2007.

5. ®usuka B mkoie. Pazymosckuii B.I'., Bnagoc, M., 2007

6. O6yuenne pusuke B cpenueit mkoie. baitboponosa JI.B. Brnagoc, M., 2007

7. domaminuii skcriepumedT o gusuke. Kosrynosuy M.I'. Bnagoc, M., 2007



HUADPPOBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET

1. https://educont.ru/ Exunbiii 6ecrutatHbiil JOCTYI K MaTepUaliaM BEIYIIUX
o0pa3oBaTenbHBIX OHJIANH-cepBrUCcOB Poccun

2. bubmaunoreka [IOK
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