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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHOl Tmporpammsel, mpeactaBieHHbx B DPI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npenmera «®@u3uka» B 0o0pa3oBaTeNbHBIX  opraHm3anmsx Poccuiickoii  Denepanuu,
peaTM3yoLUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (U3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METaIlpeIMETHBIM
pesyibTataM OOYYeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEATU3alMM MEXKIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC I[EJIM M3y4YCHUs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero oO0pa3oBaHMs, IUIAHHPYEMbIC
pe3yibTaThl OCBOCGHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO rojiaM O0yUEHUs;

e cojepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yueHus..

®du3nka Kak HayKa 0 HauOoJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE Y4EOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAaHUH 00 OKpY’XKarolleM MUpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPa3yIOLMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
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
NPUMEHATh HayYHbIH METOJI TO3HAHUS NPH BBIIOJTHEHUN UMHU Y4EOHBIX MCCIEIOBAHUH.

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 CBS3aHbl C Pa3BUTHEM



TEXHUKHU U TEXHOJIOTUH, a Tak)Ke 00CYXIeHUS MPOOJIeM palliOHAIbHOTO MTPUPOAONOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (M3WKH Ha ypOBHE CpeaHEero oOmero oOpa3oBaHUs
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTHA TEOPHM, Ul ONMHUCAHHS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucteMHO-[IeATEIbHOCTHBINA MOIX0 B Kypce (GU3MKH peau3yeTcs MPekIe BCEro 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS ydacTHHUKaMU 00pa3oBaTeIbHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHMS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
UCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEJIMYMH W TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSITh W3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfelna
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIe >KU3HHU, TpeOyromue BbIOOpa (DU3WYECKOW MOJCIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuasbHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0miero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunete
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (QHU3UKE YUYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUU C MPHUHLUIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M O0ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 0
¢u3nKe KIFOYEBBIX JEMOHCTPALMH ISl WCCIIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHECHHA.

JlaGopaTtopHoe 00OpyZOBaHUE AJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecreuyrBaeTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYAOBAHMS JOJDKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

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

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOYyYaloUMXCsd K HAyYHOMY HW3YYEHUIO

HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE IMPEJCTaBICHUH O HAyYHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KAaK pe3ylbTaTa U3Y4EeHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

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

(dbopMHpOBaHUE TIPEACTABICHUN O PO (DUBHMKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HaYK, TEXHUKU ¥ TEXHOJIOTHH.

JocTmwkeHnne 3TUX Iesell oO0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHUKM 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO PU3UKY, JIEKTPOJUHAMUKY, 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;

OCBOEHHE CIIOCOOOB pEHICHHS PAa3NIHYHBIX 33Jad C SBHO 3aJaHHON (u3mveckon
MOJICJIbIO, 3aJla4, IOAPa3yMEBAIOIIUX CAMOCTOSITEILHOEC CO3/aHue (HHU3MIECKOH
MOJICJIH, aJICKBATHOU YCIIOBUSIM 33]1a4H;

MOHMMaHUe (PU3UYECKMX OCHOB M TPUHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOUMCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOILIYIO CPEY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO TIAHWPOBAHUS U TPOBEACHHS (DU3HMUCCKHUX
SKCIIEPUMEHTOB, aHaJIW3a M  UHTEpHpeTanuu  HMHQOpMAlHH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJYYSHHOTO Pe3ysbTaTa;

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

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HA YpPOBHE CpEIHEro 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 mo (Gpusmnke nepeyeHsb J1adopaTOPHBIX U MPAKTHUECKUX paboT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEIh JElaeT BHIOOp MpOBEACHHUS JTa0OpaTOpHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.

COJEPKAHUE OBYYEHUA

10 KJIACC

Paznes 1. ®u3nka 1 MeTOAbI HAYYHOI'O TO3HAHMS
®usuka — Hayka O npupoje. HayuyHele MeToAbl MO3HaHUA OKpYyXkarouero mupa. Pomib
HKCIIEPUMEHTA U TEOPHUH B MIPOLIECCE MO3HAHUS IPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (usnueckux siBjaeHuid U npoueccoB. Hayuneie runores3sl. dusnueckue

3aKOHBI ¥ TeOpUU. | paHHIIBI IPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB. [IpUHINI COOTBETCTBHUS.
Ponp u mecto ¢usuku B (HOpMHUpPOBAHHH COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
MPAKTUYECKOU JeATETLHOCTH JIFOJICH.
Jlemoncmpayuu
AHazoroble ¥ IUPPOBBIE U3MEPUTENBHBIE MPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zpen 2. Mexanuka
Tema 1. Kunemamuka



Mexanndeckoe naBukeHrne. OTHOCHTEIBHOCTh MEXAaHWYECKOro JBrokeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, ckOpocTh (CpelIHssl CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHUE
MaTepUalbHOM TOUYKH, MX MPOEKIMH HA OCU CHUCTeMbl KoopAuHaT. ClokeHHe nepeMelieHul U
CJII0’KE€HHUE CKOPOCTEH.

PaBHOMEpHOE UM paBHOYCKOPEHHOE MPsSMOJIMHEHHOE IBIKeHue. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NEPEMEILICHUS MATEPUAIIBHON TOUKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO NaieHus.

KpuBonuHneliHoe naBMXeHHE. J[BH)KEHHME MaTepuaibHOM TOYKHM IO OKPYKHOCTHU C
IIOCTOSIHHOM 110 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon u
gactoTa oopanieHus. LeHTpocTpeMUuTenbHOe YCKOPEHHE.

TexHuueckue yCTpOWCTBA M IPAKTHUYECKOE IPUMEHEHHUE: CHUIOMETp, JABUIKEHUE
CHapsJ0B, LICMIHbIE U PEMEHHBIE NTEpeJadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTIOCTPALM KHHEMATUYECKUX XapaKTEPUCTUK ABUKECHUSL.

[TpeoOpazoBanre ABMKEHUI C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO34yXe U B pa3peKEHHOM INPOCTPAHCTBE.

Hab6monenue neukenus tesa, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenne yckopeHus CBOOOHOTO MaICHHUS.

HamnpaBnenue cCkopocTy Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHune HepaBHOMEPHOTO JBHIKECHUS € LEIIbIO ONPEACIICHUS MTHOBEHHON CKOPOCTH.

UccrenoBanue  COOTHOLIEHUS ~ MEXAY  OYTSAMH, NOPOWIECHHBIMM  TEJIOM  3a
MOCJIE/IOBATEIbHbIE PAaBHbIE IPOMEXKYTKM BpPEMEHM IMpPHU PABHOYCKOPEHHOM JBHKEHUU C
Ha4yaJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenune ABMKEHUS MIApUKA B BA3KOW KUIKOCTH.

N3yuenune aBuxeHus teaa, OpOIMIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[TpuHuun otHocurensHOCTH ['anuites. Ilepsoiit 3akoH HeroTona. HEprmanbHbIe cUCTEMBI
oTcUéra.

Macca Tema. Cwma. Ilpunnun cynepriosunmu cuil. Brtopoit 3akon HerooTona st
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HbproTOHA 11711 MarepraibHbIX TOYEK.

3akoH BceMupHoOro Tsarorenus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenune. Bunpl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBbXKEHHUs U cuia TpeHus nokos. Koaddumment tpenus. Cuna conpoTUBICHUS
NP ABMKEHUH TeJla B )KUIKOCTH WM rase.

[TocTymarensHOE U BpamareabHOe ABHKEHNE a0COTIOTHO TBEPOTO Tea.

MOMEHT CHubl OTHOCHUTEIBHO OCH BpamieHus. [lnedo cunbl. YcClIoBUSL paBHOBECHS
TBEPAOTO TEJA.

TexHuueckne yCTpOMCTBA W NPAKTUUYECKOE NPUMEHEHHUE: MOAIIUITHUKYA, JIBUKEHUE
HMCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nuepuuu.

CpaBHeHHE MacC B3aUMOJIEUCTBYIOIIUX TEN.

Bropoii 3akoH HeroTOHA.



N3mepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMarium.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABEME U MaJICHHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBeCHUs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

WzyueHnue aBm>xeHUs OpycKa IO HaKJIOHHOW TJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKHUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

Hccnenoanue ycinoBuil paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3aKkoHbl COXpaHeHUs 8 MEXAHUKE

Hmnynsc MaTepralibHOM TOYKHU (Tea), CUCTEMbl MaTepUAIbHBIX TOYeK. IMITynbC CHIIbI U
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pabora cunbl. MOIIHOCTH CHUJIBL.

Kunernyeckasi sHeprus MmaTepuaibHONW TOYKU. Teopema 00 HM3MEHEHMHM KHUHETUYECKOU
SHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoOBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOJIM3U HOBEPXHOCTH 3EMIIH.

[ToreHunanbHble W HEMOTEHIMAIbHBIE CUJIbl. CBsI3b paOOThl HEMOTEHIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKOM SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue ycTpoMCTBAa M NPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KOIEp, NMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexoxa moTeHIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydyeHne aOCONIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3U pabOTHI CUJIBI ¢ M3MEHEHHEM MEXaHMUYECKOW SHEepruM Teja Ha
IIPUMEpPE PACTSHKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nen 3. Mosekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocno6bl MOIEKYAAPHO-KUHEMUUECKOU Meopul

OcHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKONH TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe nBmwxkenme. Qudbdysumsa. Xapaktep IBWKEHHS € B3aUMOJICHCTBUS YaCTHIL
BemecTBa. Mojenu CTPOEHHUS Ta30B, >KHAKOCTEH M TBEPABIX Tel W OOBICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mozekyn. KoaumdecTBo BemiecTsa.
[TocTostnHas ABorajpo.

TemmoBoe paBHOBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Monens uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETHUYECKON Teopuu
ueanpHOr0 ra3a. AOCONIOTHas TemrepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHEepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. lllkana Ttemneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanprona. M3ompoliecchl B UcaIbHOM Tas3e C



MOCTOSTHHBIM KOJIMYECTBOM BemlecTBa. [ paduueckoe mpeacraBieHre U30MPOILIECCOB: U30TEpMa,
u30x0pa, n3obapa.

TexHuueckue ycTporuCcTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJEKYI
OPraHUYEeCKUX COCIUHECHUM.

OmnbiTel 0 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Mognens onbiTa lllTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUSL.

Monens, HIUTIOCTpUPYIOLIAs NPUPOLY JaBIEHUS ra3a Ha CTEHKH COoCya.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS HI€AJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MEpeHUil 00b&éma
KOMHATBI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUSL Pa3peKEHHOro rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ uzmeHenus. KonuuectBo TemioTsl U pabora. BHyTpeHHssS sHEprusi 0lHOATOMHOTO
uJeanbHOro ra3a. Buasl Teronepenayu: TEIIONPOBOIHOCTb, KOHBEKIUS, U3JIyYeHHE. Y IebHas
TEIJI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI MIpH TEIUIONEpeaaye.

[TonsiTue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHaMmuku. IIpumeHnenue
NIEPBOTO 3aKOHA TEPMOJMHAMUKH K M3ompoleccaM. I padudeckas nHTepnperanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTs npoieccoB B MpUpPO/IE.

TennoBeie MamuHbl. [IpuHIUIIBL [EHCTBUS TEMIOBBIX MamuH. [IpeoOpa3zoBaHus sHEPTUU B
Ter1oBbIX MamnHax. Koagduuuent nonesnoro aeictBus terioBod MamuHbl. [{ukin Kapao u
€ro KO3 QUIUEHT MMOJIE3HOTO AEHCTBUS. DKOJIOTUYECKUE MPOOIEMBbI TEIIOIHEPTETUKH.

TexHnueckue yCTpocTBa M MPAKTUYECKOE IPUMEHEHHWE: JBUIATElIb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEH SHEpruu Teja NMpU COBEPLICHUH pPAaOOTHI: BBUIET NMPOOKH U3
OyTBUIKM MOJI JIEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue s(upa B JAaTyHHOU TpyOke myTéM
TpeHus (BUICOAEMOHCTpALUs).

W3meHeHne BHYTpEHHEH aHepruu (TemrepaTypsl) Tela Npu Terionepeaaye.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mozenu mapoBoil TypOUHBI, ABUraTesl BHYTPEHHETO CrOPaHusl, pEaKTUBHOI'O IBUTaTEIsl.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[TapooOpa3zoBanue u KkouaeHcanus. Mcmapenne wu  kumeHue. AOCOIIOTHAS U
OTHOCHTEJIbHAS BJIAXKHOCTb BO3ayXa. HackleHHbI nap. YaenpHas TemioTa napooOopa3oBaHMUs.
3aBUCHUMOCTh TEMIIEpATyphl KUIIEHUS OT JJaBJICHMUS.

TBépnoe Teno. Kpucrammuyeckue u amopdHbie Teaa. AHU30TPONHUS CBOMCTB KPUCTAIIIIOB.
Kunkne xpucramael. CoBpeMeHHble Marepuaibl. l[lnaBnenune m kpucramimszaunus. Y IenbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEIUIOBOTO OalaHca.



TexHuueckrue YCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U TICUXPOMETD,
KAJIOPUMETP, TEXHOJOTUU TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHS KPUCTAUTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

M3mepeHre OTHOCUTENBHON BJIAXKHOCTH BO3yXa.

Pa3zgea 4. diekTpoauHaMUKA

Tema 1. Inexkmpocmamuka

OnexTpuzauusi Ten. OJNEeKTpUyecKud 3apsan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
[IpoBOIHUKY, TUBTEKTPUKH U MTOJTYINPOBOJIHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

BzaumopeiictBue 3apsinoB. 3akoH Kynmona. ToueuHblid  3J€KTpUYECKH  3apsl.
Onekrpuueckoe nose. HanpskéHHocTh anexTpuueckoro noss. IlpuHuun cynepno3uuuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HANpsyKEHHOCTHU 3JIEKTPUUECKOIO MOJIS.

PabGora cun osnektpocrarnyeckoro moisA. [loTenuman. Pa3HOCTP MOTEHLMANOB.
[TpOBOAHMKY M TUAIIEKTPUKU B AIEKTPOCTATUYECKOM IoJie. J{uaaeKTpuueckas MpOHUIIAaeMOCTb.

OnektpoéMkocTb. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsKEHHOT0 KOHJEHCATOoPa.

TexHUUYeCKUE YCTPOICTBA M MPAKTUYECKOE MPUMEHEHHUE: DIEKTPOCKOI, 3JIEKTPOMETD,
ANIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPONpPHOOPOB, KOHAEHCATOp, KOMUPOBAIHHBIN
anapar, CTpyMUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

B3anmopaeicTBie HadIeKTPU30BAHHbIX TEN.

DIIEKTPUUECKOE TT0JIE 3apsHKEHHBIX TEI.

[TpoBOAHMKH B 3JIEKTPOCTATHYECKOM TOJIE.

DneKTpocTaTHIeCcKast 3allnTa.

JINDIIEKTPUKN B DIIEKTPOCTaTUYECKOM ITOJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATopa OT IUIOIIAAY  IUJIACTHH,
PAacCTOSHUSA MEXAY HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHIEHCATopPa.

Yuenuueckuii sxcnepumenm, nabopamopuuvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunvix cpeoax

DNIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKa. MICTOYHUKH TOKa.
Cuna toka. [1locTOSIHHBIH TOK.

Hanpspokenue. 3akon Oma Jy1sl ydacTKa Lenu.

DIIEKTPUYECKOE CONIPOTHUBIICHHUE. Y nenpHOE CONPOTHUBJIEHUE BCIIIECTBA.
ITocnenoBarenbHOE, MAPAIIIETBHOE, CMEIIAHHOE COEITMHEHNE IIPOBOIHUKOB.

PaGora sanexrpuyeckoro Toka. 3akoH Jlxoyns—JIenia. MOIMIHOCTh 3MEKTPHUYECKOTO TOKA.



DNEeKTPOABUKYIIAs CHUJIAa U BHYTPEHHEE COITPOTUBIICHUE UCTOYHUKA TOKA. 3akoH Oma mis
MIOJTHOM (3aMKHYTOH) 3yIeKTpruecKkoil 1ienu. KopoTkoe 3amMbIKaHHe.

DneKTpOHHask IPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBomuuku. CoOCTBeHHass M TNPHUMECHAs MPOBOAMMOCTH IOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHHUKOBEIE TPHOOPHI.

ONEKTpUYECKUH TOK B PacTBOPAax M paciulaBax 3JIEKTPOJIUTOB. OJIEKTPOIUTHYECKAsS
Jucconuanus. JNEeKTPOIIn3.

DneKTpuueckuil ToK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
IIna3zma.

TexHnueckue yCTpOiCTBA M IPAKTUYECKOE IPUMEHEHHE: aMIIEpMETpP, BOJBTMETP,
peocTar, HCTOYHMKM TOKA, 3JEKTpOHarpeBaTelbHble IMPHOOPBI, 3JIEKTPOOCBETUTEIIbHbIE
npuOOpBl, TEPMOMETP CONPOTHUBICHHS, BAaKyyMHBIH AHOJ, TEPMHCTOPHI M (POTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIN JTMOJI, TajbBaHUKA.

Jlemoncmpayuu

M3mepeHue cuibl TOKa U HaIIPSKEHHUS.

3aBUCHUMOCTb CONPOTUBJIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUJIOLIAAU
MONIEPEYHOI0 CEUEHUs U MaTepuaa.

CMelaHHOe COeJMHEHUE POBOIHUKOB.

[Tpsimoe u3MepeHne 3IeKTPOABUKYLIEH cuibl. KOpOTKOE€ 3aMblKaHHE TalbBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli paspsii ¥ IPOBOAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHue  JIEKTPOABMIKYIEH CHJIBI  HMCTOYHMKA TOKA M €r0  BHYTPEHHETO
COINPOTUBIICHUS.

Hab6monenue snexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCylIecTBISETCS C Y4ETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Meoscnpeomemnvie nousimus, CBA3aHHBIE C HM3YYEHHEM METOAOB HAyYHOIO ITO3HAHUS:
SBJICHME, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAONIOJIEHHE,
HKCIIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHHe CHCTEMbl YpaBHEHUH, JMHeWHas ¢QyHKuusa, mnapabdora,
runep0oia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (QYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHl M MX IPOEKLIHUU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexanmdeckoe IBUKEHHE B )KMBOU mpupoae, 1uddys3usi, ocMoc, TeII000MeH
KUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIaul, TEIJIOBOE PAaBHOBECHUE), DIIEKTPUUECKUE SIBJICHUS B
JKUBOM IPUPOJIE.



Xumus: TACKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA,
MOJISIpHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, JKUAKOCTEW M Ta30B, JJIEKTPUUYECKHE
CBOMCTBa METAJUIOB, 3JIEKTPOJUTHUYECKAS TUCCOLIMALINS, TAJIbBAHUKA.

Teoepagpus: BnaxxHOCTh BO3yXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonozus: npeodpa3oBaHUe JBIKCHUM C UCIIOJIH30BAHHEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIUIHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHUS HMMIyJbca B TEXHHUKE (pakera,
BOJOMET W JpYyrue), JBUTATENb BHYTPEHHETO CrOpaHWs, IapoBas TypOuHa, OBITOBOI
XOJIOJIWJIBHUK, KOHIUIIMOHEDP, TEXHOJOIMHU TOJIYYEHHUSI COBPEMEHHBIX MaTE€pUajIoB, B TOM YHUCIIE
HAaHOMATEpUaJIOB, M  HAHOTEXHOJIOTMH,  JJICKTPOCTATHYECKas  3alliuTa,  3a3eMJICHUE
AIIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIA TMPUHTEP, DJICKTPOHATPEBATEIbHBIC MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmMpoMAcHUMHAA UHOYKUUS

ITocrositHHBIE MarHuThHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoe IIOJIE.
Bekrop marauTHONM MHAYKIMU. [IpMHIMI Cylieprio3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKuuy. KapTiHa TMHUi MarHUTHONW MHAYKLUHU TOJISl IOCTOSIHHBIX MAarHUTOB.

MaruutHoe moje npoBOAHMKA ¢ TOKOM. KapTuHa nMHMM MHIYKIUU MarHUTHOTO IOJIS
JUIMHHOTO IPSIMOIO NPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJib ¥ HallpaBJICHHE.

Cuna Jlopenna, e€ Moxaynb W HampaBleHHE. J[BHKEHHE 3apsHKEHHOM 4YacTHLBl B
OJTHOPOJTHOM MarHUTHOM nojie. PaGora cuisl Jlopenua.

SIBneHne DIEKTPOMArHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
DNEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHON HAyKInu Papajes.

BuxpeBoe snekTpuueckoe mojie. OJEKTPOABMIKYIIAs CWJIA HMHIAYKIMM B IPOBOJHUKE,
JBUKYIIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBJI€HNE CAMOMHIYKIIMU. DJIEKTPOIBUKYIAS CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TIOJIS1 KATYIIKH C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MpPaKTUYECKOE IMPUMEHEHHE: IOCTOSHHBIE MAarHUTHI,
AIIEKTPOMArHUThI, JJIEKTPOJIBUraTElb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTULl, HHAYKIIMOHHAS [1€Yb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO My4YKa MarHUTHBIM TIOJIEM.

JIMHUM UHIYKIIMY MAarHUTHOTO MOJIS.

B3aumoneiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBieHue ANEKTPOMArHUTHOM UHIYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOABIKYIIEH CHJIBI MHAYKIIMA OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
MOTOKA.



SBrIeHNE CAMOMHTYKIINH.

Yyenuueckuii sxcnepumenm, 1abopamopuuvie pabomuol

M3yyeHnne MarHuTHOTO T10JIs1 KaTYIIKH C TOKOM.

WccnenoBanue neicTBUS TOCTOSHHOTO MarHWTa Ha PAMKY C TOKOM.
HccnenoBanue siBJICHUS DJIEKTPOMAarHUTHON MHAYKITUH.

Pa3nes 5. Kosiebanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHumHble KOJ1e0aHUus

KonebarenbHas cucrema. CBoOojgHble MexaHMuYeckue KoseOaHus. ['apmoHuueckue
konebanus. Ilepmon, wactora, amrumtyna W ¢asa konebanuil. IlpyKUHHBI MasTHUK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE TapMOHHUYECKUX Konebanuil. IlpeBpamienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbublii koHTYyp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KOJEOAaHUS B UACATBHOM
KOJIeOATeIbHOM ~KOHTYype. AHAJNOTHs MEXIy MEXaHWYeCKMMHU W OJIEKTPOMarHUTHBIMU
kosebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS PHEPTrUM B HJICATLHOM KOJeOaTeTbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHY)XJeHHble MeXaHHUYECKHE KOJeOaHus.
Pe3onanc. BeiHyKA€HHBIE AJIEKTPOMArHUTHBIE KOJIEOaHMUS.

[TepemenHbIil Tok. CUHYCOMIAIbHBIA NIEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. I[IpousBoactBo, nepemgaya W NOTPEOJIEHUE 3IEKTPUUECKON HSHEPIUU.
OKOJIOTUYECKME PUCKH IpU IPOU3BOJCTBE AJEKTpodHepruu. KynbTypa uCnonab30BaHUSA
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HU.

TexHuueckue yCTpOICTBA M IPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKUH 3BOHOK,
TEHEpaTOp INEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KoyieOaTeNbHOM CUCTEMBI (IPYKUHHBINA WM MaTeMaTHYeCKUN
MasITHHK).

HaGnronenue 3atyxarommx KojaeOaHuii.

WccnenoBanme CBOMCTB BEIHYKIEHHBIX KOJIEOaHUH.

Hab6monenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcumsutorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKa M HalpsDKEHMsT OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc mpu mociieoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KaTYIIKU MHAYKTUBHOCTH U
KOHJIEHCATOPA.

Mogenb TMHUY 3IIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hccnenoanue 3aBUCMMOCTHY NEPHOa MAJIBIX KoJieOaHU rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne IEPEMEHHOIO TOKa B ILENM U3 IOCIENOBATEIbHO COEAMHEHHBIX
KOHJIEHCAaTOpa, KaTylIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

Mexannueckue BOJIHBI, yclI0BUs pacnpocTtpaHenus. Ilepuon. CkopocTs pacrpocTpaHeHus
U JMHa BojHbL. [lomepeuHble M MpOAOIbHbIE BOJHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.



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

DNEKTPOMAarHUTHbIE BOJHBI. YCJIOBHS M3JIy4YEHUS AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomaruutHOi BojHEe. CBONMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)x€HHe, MpeJoMIIeHue, Mojspuzanus, Audpaknus, wuHtepdepenius. CKOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[lIxana 371eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3eKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHLIMIIBI pagHOCBS3U U TeleBUACHUA. Paguonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHu4yeckue yCTpOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HHCTPYMEHTHI,
yIbTpa3ByKOBasi AMArHOCTHKA B TEXHUKE U MEAMIMHE, Pajaap, pajiuONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromieecst Te0 Kak HCTOYHHK 3BYKA.

Habmroienue orpaskeHus U MpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmtonenue nnrepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

Habumonenne cBsi3u IpOMKOCTM 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM M YacTOTOU
KoJie0aHui.

HccnenoBaHnne CBOWCTB  AJEKTPOMArHUTHBIX  BOJH:  OTpPaK€HUE, TMPEIOMIICHHE,
noJisipu3anus, tudpakius, HHTepEpPCHITHS.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonuHeliHoe pacpocTpaHeHre CBEeTa B OAHOPOIHOM cpejie.
JIyu cBera. ToYEUYHBIM UCTOYHUK CBETA.

Otpakenue cBeTa. 3akOHbI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHBI TMpENOMIICHHs CBeTa. AOCONIOTHBIA  TOKa3aTelsb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroja MOJHOTO BHYTPEHHEIO
OTpaXKEHHUS.

Hucnepcus ceeta. CioxkHbIl cocTaB 6enoro cera. L{ser.

CoOuparomue M pacceuBarolmue JHUH3bL. ToHKkas nuH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKasl CHiia TOHKOW NUH3BL. [locTpoeHne n300paxeHuii B COOMPArOIINX M PAaCCEUBAIOIINX
nuH3ax. QopMyIia TOHKOW JIMH3BIL. Y BEJIMYECHHE, TaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBas ontuka. Hutepdepennus cBera. KorepeHTHble UCTOYHUKU. Y CIOBUS
HaOII0/IEHUs MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CUH(]A3ZHBIX
KOTE€PEHTHBIX UICTOUYHHUKOB.

Hudpaxkmus ceera. [udpaxuuonHas pemérka. YcioBue HaOMIOACHHUS TJIaBHBIX
MaKCHMYMOB IIPH MaJICHUH MOHOXPOMATUYECKOTO CBEeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[lonsipuzanus ceera.

TexHuueckue ycTpoHCTBa W IpPaKTUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToammapar,
MPOEKIIMOHHBIA ammnapar, MHUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OINTUKA, JUPPAKIMOHHAsS
peIéTKa, NOIApOonL.

Llemoncmpayuu



[IpsamonuHeiHOE pacHpOCTpaHEHUE, OTPAKEHUE M MpeoMjeHHe cBeTa. ONTHYECKHe
puOOpHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mojieiab CBETOBO/IA.

HccnenoBanue CBOMCTB M300pKCHUIA B JIMH3AX.

Mojenu MUKpPOCKOTIA, TEIECKOIa.

HaGmronenne untepdepeHium cera.

HaGmonenue nudpakmuu cBera.

Habmronenue nucnepcuu cBera.

[Tomryuenue ciekTpa ¢ MOMOIIBIO PU3MBI.

[TomrydeHue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKY.

HabGnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

W3mepenue nokaszaresns NpeaoMIICHHS CTEKIIa.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

HabGmronenue qucnepcuu certa.

Pa3znen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHUTEIBLHOCTH
I'paHnLBI TPUMEHMMOCTH KJIACCHYECKOW MeXaHWKU. IlocTynaTel cnenuanbHOM Teopuu
OTHOCUTEIIbHOCTH: HWHBAapUAHTHOCTb MOJYJISI CKOPOCTHM CBETa B BakKyyMmMe, NPUHLHII
OTHOCHUTEIBHOCTH ODHHIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMe1JICHUE BPEMEHHU U COKPAILCHUE JIUHBI.
DHEprusi U UMITYJIbC PEISTUBUCTCKON YaCTHUIIBI.
CBs13b MacChl ¢ PHEPTUEH U UMITYJILCOM PEISITUBUCTCKOMN YaCTULIBI. DHEPTHS TTOKOSI.

Pazgen 7. KBantoBasi pusuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®oronsl. ®opmyna Ilnanka cBs3u dHEpPrun GOTOHA C €r0 YACTOTOW. DHEPrusi U UMIYJIbC
¢doroHa.

OtkpeiTe u  uccienoBanue ¢orodpdekra. Ombitel A. I'. CronmeroBa. 3akoHBI
dotorddekra. YpaBuenue DitHmreitHa 1is hotodpdexra. «KpacHas rpanuia» portodrddekra.

Jasnenune cBera. OnwiTel [1. H. JIeGenera.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue yCcTpOHCTBA M TPaKTHUECKOe NpUMEHeHHue: (poTorneMeHT, (OTONaTUHK,
coJIHEeUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

®oTo3¢ ekt Ha ycTaHOBKE € IIMHKOBOM MIaCTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTtoaddexra.

CBeToauoI.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmnbiTel Pezepdopna nmo paccesnuto o -uactuul. IlmanerapHas
Mmoznenb atoMa. [locrynater bopa. U3nydenue u normnomenue GOTOHOB IpU MEpexoje aroma ¢
OIHOTO YpPOBHS SHEpruM Ha Jpyrod. Buasl crekTpoB. CHeKTp YpOBHEH SHEpruM aroMa
BOZIOpOAA.

Bonnossle cBolicTBa yactuil. Bosnsl e bpoiinsa. KopnyckyaspHO-BOJIHOBOW Tyaau3M.

CrioHTaHHOE U BBIHYXKJIEHHOE U3JIyuYeHUE.



TexHuueckne yCTpPOMCTBA M MPAKTHUYECKOE TMPUMEHEHHUE: CHEKTPAJIbHBIM aHaIu3
(ciexTpockomn), Ja3ep, KBAHTOBBI KOMITBIOTED.

Llemoncmpayuu

Mopuenb onbiTa Pezepdopaa.

OrnpenenieHne JIMHBI BOJIHBI Jla3epa.

HabumroneHne nuHelyaThIX ClIEKTPOB U3JIYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Hab6nronenue TMHEHYaToOro crekTpa.

Tema 3. Amomnoe sa0po

OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTh CTpOEHHUS  fA1pa. OTtkpsiTHE
panuoaktuBHOCTH. OnbIThl Pe3epdopaa no onpenenenno cocraBa paauoaKTUBHOTO U3IIyUYEHUS.
CsaoiicTBa anbda-, 6eTa-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OpraHU3MBI.

OtkpeiTue npoTOoHa W HeiTpoHa. Hyknonnas monens sinpa IeiizenOGepra—lBaHeHKo.
3apsn saapa. MaccoBoe uucio siapa. M30Torsl.

Anbda-pacnian. DIEKTPOHHBIA W MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydeHue. 3aKoH
PaANOAKTUBHOIO pacnaja.

DHeprusi CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

Snepubiii  peaktop. TepmosmepHbii cuHTe3. [IpoOiieMbl W MEpPCIEKTUBBI  SACPHOU
SHEPIreTUKU. DKOJOTUUECKHE ACTIEKTHI S/I€PHOM SHEPreTUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

OyHaaMeHTalbHbIe B3aUMOIeHCTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUpA.

Texnuyeckue ycTpoiicTBa M NMpaKTHYECKOE NMPHMEHEHHE: I03UMeTp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHas 6oMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanue TpeKOB 4acTHUI] (110 TOTOBBIM oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKHA
Ortanbel pa3BuTus acTpoHoMuu. llpukiagHoe ¥ MHPOBO33PEHUYECKOE 3HAYECHHE
aACTPOHOMHH.

Bun 3Bé€3aHoro Heba. Co3Be3ausi, spKue 3BE3/1bl, IJIAHETHI, X BUAUMOE JABH)KEHUE.

Conneunas cucrema.

Connue. Conneunass axkTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIC XapaKTepHUCTUKH. JluarpaMma «CHEKTpajJbHBIA KJIACC — CBETUMOCTbY». 3BE3JbI
IJIABHOM MOCIEA0BATENIBHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3J TJIaBHOMU
NOCJIEA0BAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUSA O
IIPOUCXOXACHNN U 3Botolnu CoslHIA U 3BE311. DTambl XKU3HU 3BE3L.

Mneunsiit [1yts — Hama ["anmaktuka. [Tonoxxenne n nemwkenne Comuna B ["amaktuke. Turbl
ranakTuk. Paguoranaktuky u kBazapel. YEpHBIE ABIPHI B SIpax TaJaKTHK.

Bcenennas. Pacmmpenune Bcenennoil. 3akon XaO6na. Pazberanue ramaktuk. Teopus
bonbmoro B3peiBa. PennkroBoe usiydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.



Hepeménnbie mpo0i1eMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

Habmionenust HeBOOPY>KEHHBIM TJ1a30M C MCIOJIB30BAaHHEM KOMITBIOTEPHBIX MPUIOKESHUN
JUIsL OIIPEJCIICHUS MOJIOKEHHsI HEOEeCHBIX 0O0BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro nostymapus u sipkue 3BE3/bl.

HabGmonenus B teneckon Jlynsl, maner, Mueunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM ¥ acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
ITHUYECKOW cdepax AeATENIbHOCTH 4YelOBeKa, pPOJib M MeCTO (PU3MKM U acCTPOHOMHUHM B
COBPEMEHHOM HAayyHOW KapTUHE MHpa, poOJb (U3UUECKOH Teopud B (HOPMUPOBAHHU
npeCTaBiIeHU 0 (PU3NYECKON KapTHHE MHUPa, MECTO (PM3UUECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX IIPEJICTABICHUM O IPUPOJIE.

MexknpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocymiecTBisieTcss ¢ Y4ETOM
COJIepKATENBHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHOJOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnusie nousimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
sBIICHUE, Hay4YHbId (akT, rumore3a, (Qu3nMUeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUMN, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHHYC, TAHI'€HC, KOTAaHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJECTBO, BEKTOPbI U HX
NPOCKIIMM HAa OCH KOOPJAMHAT, CIIOKEHHE BEKTOPOB, MPOW3BOIHBIC 3JEMEHTApHBIX (DYHKIIHIA,
NPU3HAKHA TOJ00HS TPEYTOJILHUKOB, OTPEACTICHHIE TUIOMIAIN TUIOCKUX GUTyp B 00BEMa Tell.

buonoeusn: snexrpuyeckue SBIEHUS B JKUBOM Hpupoje, KojeOaTelbHbIE IBM)KEHUS B
KUBOW MpPUPOJE, ONTUYECKHE SBJICHHMS B >KMBOM NpUpoje, ACHCTBUE pajuallid Ha >KUBBIE
OpTaHU3MBEI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpPUCTAIJIMYECKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MarHUTHBIX Py, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPECKa3aHNE 3eMIIETPSCEHU M.

Texnonozus: MTMHUM DJIEKTpOIIEpeiad, T€HEpaTOp NEPEMEHHOr0 TOKa, 3JIEKTPOJBUTATEb,
UHAYKIMOHHAs Teub, pajap, paJuoNpHEMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.

INNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI ITIO ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne ydeOHoro mpenmera «®dus3mka» Ha ypoBHE CpeaHEro oO0Iero oOpa3oBaHM
(6a30BBIA  YpPOBEHB) JIOJDKHO  OOECTHEUHUTHh  JIOCTHIKEHHE  CICIYIONIUX  JIMYHOCTHBIX,
METamnpeIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yJbTaThl OCBOCHUS yueOHOro mpeamera «Du3uKa» AOHKHBI OTPaXkaTh
TOTOBHOCTb M CHOCOOHOCTH OOYHarolUXCsl pyKOBOJCTBOBATHCS CHOPMHUPOBAHHONW BHYTPEHHEU
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpHEHTAlMil, IO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM pOCCHiIlcKoro oOIecTna,



pacuIMpeHre *XU3HEHHOTO OIbITa M ONbITa JESATEIbHOCTH B IMPOLECCE PEaM3alliid OCHOBHBIX
HaIpPaBJICHU!N BOCIIUTATENIBHOM IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpask1aHCKOro BOCIIUTAHUS:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLMM  OOydarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

IPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEYECKMX TI'YMAHUCTHUECKUX M JEMOKPATHYECKHX
IICHHOCTEH;

TFOTOBHOCTh BECTHM COBMECTHYIO JIEATENIBHOCTh B HHTEpECax TI'PaKAaHCKOTO OOILIECTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHME B3aUMOJEUCTBOBAaTh C COLMAJIBbHBIMM HHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIMSAME ¥ Ha3HAYCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

c¢(OpMUPOBAHHOCTh POCCUMCKON I'PpaX1aHCKON UAEHTUYHOCTH, IATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYAApCTBEHHBIM CHMBOJAM, JIOCTH)KEHUSM POCCUNUCKHUX
yu€HbIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIIOCOOHOCThH OLICHMBATh CUTYALlMI0 M IPUHHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMbI U IEHHOCTH, B TOM YHCJIE B JCSATEILHOCTH YUEHOIO;

0CO3HaHME JIMYHOT'O BKJIaJ1a B IOCTPOEHUE YCTOMUMBOrO OYyIIEro;

4) 3cTeTHYeCKOr0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIOUasi 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
¢du3nueckoil Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS

UHTEpEC K pa3IMuHbiM chepam NpopecCHOHATbHOW JEsTeNbHOCTH, B TOM 4HCIIE
CBSI3aHHBIM C (PU3MKOM W TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP Oymymei
npodeccuu 1 peaqn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE MJIaHBbI;

TOTOBHOCTb M CIIOCOOHOCTh K O0pa30BaHHIO M CaMOOOpPa30BaHMIO B 00JAaCTH (U3UKU Ha
MPOTSKEHUH BCEU KU3HU,

6) IK0JIOrH4€eCKOr0 BOCTUTAHUS

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHME TIJI00AJILHOIO XapakTepa
HKOJIOTHUECKUX MpobIeMm;

IUIAHUPOBAHUE M OCYLIECTBJICHUE JIEUCTBUM B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMS
LeJIeN YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH OKOJIOTMYECKOM HANpaBIE€HHOCTH Ha OCHOBE
UMeoIUXcs 3HaHUi 1Mo (usuke;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTH (PU3HYECKON HAYKH;

OCO3HAHME IIEHHOCTU HAyYHOW JEATENbHOCTH, TOTOBHOCTh B MPOIIECCe U3YUeHUsS! (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO IEATENbHOCTh UHIMBUYaIbHO U B TPYTIIIE.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTebHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NeHCTBUS



Ba3zoBble Jloruueckue aeiicTBUA:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyallU3UpPOBATh MPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIIbHOCTH, 33/1aBaTh IMapaMeTPhl U KPUTEPUHU UX TIOCTHKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH Y TPOTUBOPEUHS B pacCCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

pa3pabaTeiBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUATbHBIX
Y HEMaTepHUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBLHOCTH, OIIEHUBATh COOTBETCTBHE PE3YJIHTATOB IEISAM,
OIICHUBATh PUCKH IOCIICICTBUI JESITCIBHOCTH;

KOOPJMHUPOBATh U BBINIOJHATH PA0OTy B YCIOBUSAX PEAIbHOr0, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIUICHHUE MTPU PEIICHUH KU3HEHHBIX ITPOOJIEM.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TOHSTHSIMH W METOAaMu (pU3MdecKoin
HAYKH;

BJIa/IETh HABBIKAMHU Y4eOHO-UCCIIEIOBATEIbCKON M MPOEKTHON AESITETHbHOCTH B 00JacTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PELICHHs 3aa4
(U3UYECKOTO COJIep KaHUsl, TPUMEHEHHUIO PA3IMYHBIX METOAO0B MO3HAHUS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOT'O 3HAHMs, €r0 HMHTEpIIpETalluH,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsiX, B TOM YHCIE MpH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIICICTBEHHBIC CBSI3W M aKTyaJlM3UPOBaTh 3aJady, BBIJABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOJUTh apPryMEHTHl IS JIOKa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBATh TOJY4YEHHbIE B XOJE€ peUIeHHS 3a7aud pe3yiabTaTbl, KPUTHUECKU
OIICHUBATDH UX JOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33aJaud B OOpPa30BATEIHHOM ACSATEIHHOCTH, B
TOM YHUCIIE TIPH U3YYCHHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh IEPEHOCUTDH 3HAHUSA 110 (PU3HKE B MPAKTHUECKYIO 001aCTh )KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanmeii:

BIIAJICTh HABBIKAMU TMOJy4YeHUs WHOOpMAIMU (PU3HUECKOTO COACPKAHUS U3 UCTOUHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYHIECTBJIATh IIOMCK, AaHAJIW3, CHUCTEMATHU3alUIl0 U
MHTEPIIPETANIO UHPOPMALIUK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,

OIICHUBATH JOCTOBEPHOCTH H(OPMAITUH;

WCIIOJIB30BaTh CpPEICTBAa HWH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX TEXHOJOTHUH B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOJCHHUEM
TpeOOBaHUI SPTOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, TPaBOBBIX U
THUYECKUX HOPM, HOPM HH(OPMaLlMOHHON O€30MaCHOCTH;

CO371aBaTh TEKCThl (PU3MUECKOTO COJEpKaHWS B pasIuuyHbIX (opmatax ¢ ydé€Trom
Ha3HayeHWs WHGOpPMAllMM © IENEeBOM ayAWTOPHH, BBIOUpAas ONTUMAaIbHYIO (GopMy
MIPE/ICTABJICHUS U BU3YAIU3aLIUH.



KomMMyHnkaTuBHBbIE YHUBepCcaJIbHbIE y4eOHbIe JeiicTBHS:

OCYILECTBIIATH OOIIEHHE HA YPOKaxX (PU3MKH U BO BHEYPOUHOH J1EATENbHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEJCTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M UHIAMBHIyaIbHON pabOTHI;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

IPUHUMATh LEJIU COBMECTHOM JESITEIbHOCTH, OpPraHUW30BBIBATH M KOOPAUHUPOBATH
JEUCTBUA IO €€ INOCTHKEHHIO: COCTAaBIATH IUIAH JACHUCTBHUM, PACIpPElENIsIiTh POJIU C Y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOH paboTHI;

OILICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJOr0 YYaCTHHKA KOMaHbl B OOLIUH pe3ysbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IIpejlaraTb HOBBIE IPOEKTHI, OLIEHUBATh WJECHU C IO3ULUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh ITO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1€ CTBUS
Camoopranu3amnus:
CaMOCTOSITENIbHO OCYILECTBISTh IMO3HABATENBHYIO NEATENILHOCTh B 00JacTu (PU3UKU U
ACTPOHOMHH, BBISIBIISITH TPOOJIEMBI, CTABUTH U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH DPEIICHUsS] PACUETHBIX M KAa4eCTBEHHBIX 3ajad, IJIaH
BBIMIOJTHEHUS] TMPAKTUYeCKo paboThl € Y4ETOM UMEIOMIMXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEU U MPEANOYTCHUN;
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacuIupsTh paMK{ y4eOHOTO TIpeAMETa Ha OCHOBE JTMYHBIX MPEIMOYTCHHI;
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILICHHUE;
OIICHUBAThH MPUOOPETEHHBIN OIIBIT;
crocoO0cTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO JPYIAUIMH B 00JIacTU (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTH KOPPEKTHBBI B JE€ATEIHLHOCTH, OLIEHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEJISIM;
BJIa/IETh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTENIbHBIX MPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;
HCITOJIH30BaTh MPUEMBI pedIESKCHH JIJIsl OIICHKU CUTYAIluH, BEIOOpAa BEPHOTO PEIICHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO NMPUHUMATD PEIICHHUS TI0 UX CHUKEHUIO;
MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€E PE3YNIbTATOB JIEATEIbHOCTH;
MPUHUMATH Ce0sl, MOHMMasi CBOM HEIOCTATKU M IOCTOMHCTBA;
MIPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIbTATOB JIEATEIHHOCTH;
MPU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIMIHUOKH.
B npotiecce qoctuxkeHusI TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMEI IO (hU3UKE AJIs
YPOBHSI CpeAHero oOIIero oOpa3oBaHus y OOyUYaIOUIUXCS COBEPIICHCTBYETCS SMOIMOHATHHBIN
WHTEJUICKT, MPEe/IoIaralomuii copMupoBaHHOCTD:



CaMOCO3HAaHUSsI, BKJIFOUYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE AMOITMOHAIBHOE COCTOSIHHE,
BUJICTH HAMPABJICHUSI PA3BUTHS COOCTBEHHOU SMOIMOHATBHON Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJIMpPOBAHUS, BKJTIOYAIOIIETO CaMOKOHTPOIIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEICHUE, CIIOCOOHOCTh aJalTHPOBATHCA K AMOIMOHAIBHBIM
U3MEHEHHSIM U MPOSBISTh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAMOIICH CTPEeMIICHHE K JOCTIDKCHHUIO TENIM U YCIeXy,
ONTHUMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATH UCXO/S U3 CBOUX BO3MOXKHOCTEH;

OMIATHH, BKIIIOYAKOIIEH CIIOCOOHOCTh TIOHUMATh 3MOIIMOHAILHOE COCTOSHUE JIPYTHUX,
YYUTBIBATh €TI0 IIPU OCYIIECTBICHHH OOIICHHUS, CIIOCOOHOCTh K COUYBCTBHUIO M COTICPEIKUBAHUIO;

COIMATILHBIX HABBIKOB, BKIIFOYAIONIUX CIIOCOOHOCTh BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3periaTh KOHMIMKTHL

INPEJIMETHBIE PE3YJIBTATDBI

K xonuy oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb chOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3MKU B (OPMUPOBAHUU COBPEMEHHOM
HayyHOW KapTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJOTUH, B IPAKTHYECKON
JNeITEeIILHOCTH JIFOICH;

YYUTHIBATh TPAHMUIBI TPUMEHEHUS HW3YUEHHBIX (PU3MUECKUX MOJEJIeH: MaTephuallbHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPJOE TEJIO, MACANbHBIM ra3, MoJenu
CTPOEHMS Ta30B, XXUAKOCTEH W TBEPABIX TEJ, TOUCYHBIA AIEKTPUUYECKUH 3aps] IPHU PELICHUU
du3nUecKux 3a1a4;

pacnio3HaBaTh (PU3NYECCKHUE SBIICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXAaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BELIECTBAa M 3JIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBM)KEHUE, CBOOOJHOE MajJeHUE Ted,
JBIDKEHUE 110 OKPYXHOCTH, WHEpLUs, B3auMojelcTBue Tei, anddysus, OpoyHOBCKoOe
JBUKEHHE, CTPOCHHE XKUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHUU
(oxJ1aXx/1eHNN), TEIJIOBOE paBHOBECHE, UCIIApEHHE, KOHIEHCAIUs, JIaBJICHHE, KpUCTAIIIN3aIus,
KHUIIEHUE, BJIAJKHOCTH BO3JlyXa, MOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
CoCyZe, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMsI raza B HM30IpOLECCaX, JJIEKTpU3aLus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

ONMCHIBaTh MEXAHMUYECKOE JBI)KEHHE, UCIOJb3Ys (DHU3MUECKHE BEIUYMHBI: KOOpJUHATA,
IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CHjla, UMITYJIbC Tejla, KHHETHYECKas
SHEprus, NOTEHIMalbHAs HSHEpPrus, MexaHudeckas paldoTa, MeXaHHUYeCKass MOUIHOCTb;, MpHU
ONMCAHWU TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HCHOJB3YEMBIX BEIWYHMH, MX
0003Ha4YeHMsI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTUMH BEIIMUYUHAMH,

ONMCHIBATh HM3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBICHUS, HCIIOJIB3Ys
¢usznyeckue BEJIMYMHBI: JaBlIEHUWE Ta3a, TeMIlepaTypa, CpelHss KHHETUYecKas HHeprus
XA0TUYECKOTO JIBUKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprusi, padora rasza, KOd(pQHUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOIO
JIBUTATEIS; IPU ONMCAHUM MTPABUIBHO TPAKTOBATh (PU3MUYECKHIM CMBICIT MCTIOJIb3YEMBIX BEJTMUMH,
uX O00O3HAYeHHS U EAUHMIBI, HAaXOIUTh (OPMYJbl, CBS3BIBAIOLIUE JAaHHYIO (PU3NYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;



ONUCBIBATh M3YYEHHBIE JJIEKTPUYECKHUE CBOICTBA BELIECTBA M DJICKTPUUYECKHE SIBICHUS
(TIporiecchl), UCTONb3Ys (U3NUECKUE BETUYMHBL AIIEKTPUUECKUM 3apsi, AJIEKTPHUYECKOe TOJIe,
HAnpspKEHHOCTh  IIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M EIUHULBL
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETMUUHY C JPYTUMU BEJIUUYNHAMUY;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, UCIONB3YS (DU3MUYECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemMupHoro taroreHusd, |, |l u Ill 3axkonsr HbroTOHa, 3aK0H coxpaHeHuUs
MEXaHUYECKOM PHEPIUH, 3aKOH COXPAHEHUS MMITYJIbCa, IPUHIMI CYNEPIO3ULMU CHJI, TPUHLIUI
paBHOIPABUSl MHEPLMAIbHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETHUYECKYIO TEOPHIO CTPOCHUS
BELIECTBA, I'Aa30BbIE 3aKOHBI, CBS3b CPEIHENH KUHETUYECKOW 3HEPrHMU TEIUIOBOTIO JIBHIKEHUS
MOJIEKYJ C aOCOJNIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJWHAMUKH, 3aKOH COXPaHEHUS
JJIEKTPUUECKOro 3apsifa, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHa, €ro MaTeMaTU4eCcKOoe BBIPAKEHHUE U YCIIOBUS (IpaHMIIbI, 00JIacTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHUS MAIIWH, IPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3auyaTh yCIOBUS UX O€30M1aCHOTO UCIOIb30BaHUS B IIOBCETHEBHOM KU3HU;

BBINOJIHATh SKCIEPUMEHTHI 110 HCCIEAOBAHHIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCIOJIb30BAaHUEM INPAMBIX M KOCBEHHBIX HW3MEpPEHUH, @pu 3TOM  (HOPMYIHPOBATH
npobnemy/3agady W TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BBIBOKI;

OCYILECTBIIAATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PU3UUYECKUX BEJIWYMH, INPH ITOM
BbIOMpPATh ONTHUMAJIbHBII CIIOCOO H3MEPEHUs M HCIHOJb30BATH HM3BECTHBIE METObl OLEHKH
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBHCHMOCTH MEXIY (U3MYECKUMH BEJIHMYMHAMH C HCIOJIb30BAHUEM
OPSAMBIX H3MEPEHUIl, IMpH STOM KOHCTPYUPOBATb YCTAaHOBKY, (DUKCHpPOBaTh pE3yJIbTaThl
HOJY4EHHOM 3aBUCUMOCTH (PU3MUYECKMX BEIMYMH B BHUJE TaOaMIl U rpadUKOB, J1e1aTh BbIBObI
0 pe3yJibTaTaM HCCIIEI0BaHNUS;

coOnrofarh mnpaBuia O€30IaCHOrO TpyAa IMPU MPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-UCCIEe0BAaTENIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aOOpaTopHOTo 000pyJOBAHUS;

pemath pacu€THblE 3aJayd C SIBHO 33JaHHOM (U3MYECKON MOJENblo, HCIONb3ys
¢bu3nyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4i BHIOMpATh (PU3UUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BENUYMHBI M (QOPMYIbl, HEOOXOIMMbIE JUIsI €€ pelIeHHUs,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUecKoi BEIMUHHBI,

pemaTth KayecTBEHHBbIE 3aJauM: BBICTPAMBATH JIOTMYECKH HEMPOTUBOPEUUBYIO ILIETIOUKY
paccyXJIeHHI ¢ OMOpo Ha U3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (DU3UUECKUE SIBJICHHUS;

UCMOJb30BaTh MpPH pPEUIeHHH Y4eOHBIX 3a7ady COBPEMEHHbIE HH(OpPMAIMOHHbIE
TEXHOJIOTUM Ul TIOUCKA, CTPYKTYPUPOBAaHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yuyeOHOH u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJIyYaeMyto HH(pOpMaIHio;

IPUBOUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BAaTh TEOPETHUECKHE 3HAHMUS MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
obecrnieyeHns 6€30MacHOCTH Mpy 00pallleHnu ¢ MPUOOpPaMH U TEXHUYECKUMHU yCTPOHCTBAMU, IS
COXpPaHEHHMs 3/I0POBbsI U COOIIOJICHHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpere;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMABHBIX POJICH, IUIAaHUPOBATh paboTy
IpyNNbl, palMOHAIbHO pacHpeneNsTh OOf3aHHOCTH U IUIAHUPOBATh JESATENBHOCTh B



HECTaHJIAPTHBIX CUTYallUsAX, a/IeKBAaTHO OIIEHMBATh BKJIAJ KaXKIOTO W3 YYaCTHUKOB TPYIIIbI B
pelIeHne paccMaTpruBaeMoil MPoOIIEMBI.

K konmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEpax poib U MecTo (U3UKU B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTUHM COBPEMEHHOM TEXHUKU M TEXHOJIOTHM, B IIPAKTUYECKOU
JeSITeILHOCTH JIF0/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

VUUTBHIBaTh TPAHUIBl MPUMEHEHUS M3YYCHHBIX (U3HUECKUX MOJENeil: TOYeUHBIN
JNIEKTPUYECKUN 3apsifi, Jyd CBeTa, TOYEYHBIM MCTOUYHUK CBETa, sJepHas MOJeIb aToMa,
HYKJIOHHAs1 MOZIETIb ATOMHOTO sIJIpa MPU PEeLIeHUN (PU3NIECKUX 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBICHUS (IIPOIECChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAaHTOBOHM (DU3HMKU: dJEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JCHCTBUS TOKa, B3aMMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKLIMS, JAEWCTBUE MAarHUTHOTO II0JII Ha IPOBOJHUK C TOKOM M JIBWXKYLIMMHCA 3aps,
AJIEKTPOMAarHUTHbIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHENHOE pacpOCTPaHEHUE CBETA, OTPaKEHUE,
npenomiieHue, HuHTepdepeHuus, audpakuus U TMOJSIpU3ALUS CBETa, JUCIEPCUsi CBETa,
doToanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHUe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTD;

ONMCHIBATh M3YUYCHHBIE CBOWMCTBA BEIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHUYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IUYHBIX CPEN) U JICKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCIIONB3YS (U3MYECKHE BEIMYUHBL: DJICKTPUUECKUM 3apsl, cujla TOKa, OJIEKTPUUYECKOe
HaIpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, Pa3HOCTh MOTEHIMAIOB, 3JIEKTPOABUKYIIIAs CUIA,
paboTa TOKa, MHAYKIMS MarHuTHOro mnojs, cwia Ammnepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsi 3JIEKTPUYECKOr0 M MArHUTHOTO MOJeH, Mepuoj U YacToTa KojeOaHuil B
K0JIe0aTeIbHOM KOHTYpE, 3aps] U CUjia TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMArHUTHBIX
KoneOaHul, (OKyCHOE pacCTOSHHE M ONTHUYECKas Cujla JIMH3bI, IpPU ONUCAHUM MPaBUIBHO
TPaKTOBaThb (PU3NYECKUII CMBICI HCIONb3YEMbIX BEJIWYMH, MX OOO3HAYEHUS M €IWHHULIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BETMUMHAMU;

ONHUCBHIBATh M3YYEHHBbIE KBAHTOBBIE SIBIEHUS U MPOLECCHI, HCMONb3Yys (PU3HMUECKue
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHMUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIyasC (OTOHA, MEpPUOJ TMojypacmnajia, SHEPIrHsl CBSI3U aTOMHBIX SJA€p, NPU ONHUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIUYMH, MX OO0O3HAUYEeHUs u
€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLINE TAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HaU€HUE (PU3NYECKON BETUUYHHBI;

aHAIN3UPOBATh (U3NYECKUE TMPOIECCHl M SBJICHUS, UCHOIB3Ys (PU3NYECKHE 3aKOHBI U
OpPUHLMIBL 3akoH OMa, 3aKOHBI TIOCIENOBAaTENbHOIO W MAPAJIEIBHOIO  COCIUHEHUS
IIPOBOAHMKOB, 3aKkoH JDkoyns—JleHna, 3akoH JJEKTPOMarHMUTHOM MHAYKLMH, 3aKOH
MPSIMOJIMHEHHOTO pacpOCTPaHEHUsI CBETA, 3aKOHBI OTPaKEHUs CBETa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHME OWHImTEHHa 11 Qorodrddexra, 3aKOH COXPaHEHHs] HHEPTUU, 3aKOH
COXpPaHEHMsI MMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUECKOTrO 3apsia, 3aKOH COXPaHEHUS
MaccoBOI'0 4Mciia, MOCTyJaThl bopa, 3aKOH paJnOakTUBHOIO pacmnajaa, IpU 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MAaTeMaTU4YecKOe BbIpAaKEHHE U YCJIOBUS (TpaHMIIbI,
00JyacT) IPUMEHUMOCTH;

OINpPEACIATh HAIPaBJICHUE BEKTOPA MHAYKLIUU MAarHUTHOTO IOJS IPOBOAHHMKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

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



BBINOJIHATh SKCIIEPUMEHTBl 110 HCCIEIOBAHUIO (PU3MYECKUX SBICHUH M IPOLIECCOB C
UCTOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEpEHUH: Tmpu 3ToM  (OpPMYIHPOBATH
npoOiemy/3agady M THUIOTE€3y Y4eOHOro OSKCIEPHUMEHTa, CcoOuUpaThb YCTAHOBKY U3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYILLECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (QU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMpPATh ONTHMAJBHBIA CIIOCOO W3MEPEHUsT M HCIOJb30BATH HM3BECTHBIE METOABI OLEHKHU
IIOTPELIHOCTEN U3MEPEHU;

UCCIIEI0BATh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUN:
IPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBaTh PE3yNbTaThl MOJYYEHHOM 3aBHCUMOCTH
¢u3nueckux BeIMYMH B BUAEC TaOmMI W TpaduKOB, [enaTh BBIBOABI IO pe3yjibTaTam
UCCIIEJOBAHMUS;

cobuoiaTh IpaBuia 0€30MacHOro TpyAa MpU MPOBEIEHUM HCCIEAOBAaHUM B paMKax
y4eOHOIr0 SKCIEPUMEHTa, Y4eOHO-UCCIENI0BAaTEIbCKOM U  IMPOEKTHOW JAEATENBHOCTH C
UCTIOJIF30BAHUEM U3MEPHUTENIBHBIX YCTPOMCTB U JIAOOPaTOPHOTO 000PYAOBaHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 3aJaHHOM (U3UYECKON MOJAENBI0, HCHOJB3Ys
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 337a4Ml BIOUpPATh (PU3MUECKYIO
MO/JIeJIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbl, HEOOXOAMMBbIE Ui €€ pEeLIeHHUs,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATbHOCTH MOJyYCHHOTO 3HAYCHUST (PH3UUECKON BEITMUUHBI;

pemaTh KauyeCTBEHHBIC 3aJayl: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEUYMBYIO IICTIOUKY
paccyXIeHUI ¢ ONOpOi Ha 3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SBICHUS;

UCMOJIb30BaTh MPH pPEUIEHHH Y4eOHBIX 3a7ady COBPEMEHHblE HH(OpPMAIMOHHbIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIIPETAMH W TIPEACTABICHUS y4eOHOH W
HAYYHO-TIOMYJISIPHOW HMH(OpMAIMK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh [10JIy4yaeMyto HH(POPMALUIO;

OOBSICHATH NPUHIUIIBI IEHCTBUS MAIIKH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, Pa3IN4aTh
YCIIOBHS UX 0€30I1aCHOTO MCIIOJIb30BAHMSI B TOBCETHEBHOM JKU3HU;

NPUBOJIUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HaYyKH, B 00BSCHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHHUA N0 (U3UKE B TOBCEIHEBHOW JKU3HM IS
oOecnieueHrs 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOPaMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHUsI 3J0POBBS U COOIIOIEHHUS HOPM SKOJIOTHYECKOT0 TTOBEICHNS B OKPY’KaIOIei cpene;

paboTaTh B IpyIIE C BHIIOIHEHNEM PA3IMUHBIX COLMAIBHBIX POJIeH, IaHUPOBaTh paboTy
TpYyMNIbl, palMOHAIBHO paclpeneNniaTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTAaHJAPTHBIX CUTYalHsiX, aJleKBaTHO OIEHWBATH BKJAJ KaXKIOTO W3 YYaCTHHUKOB TPYIIBI B
peleHne paccMaTpuBaeMoil MpoOIEeMBl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe IEPEXOBI

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97¢c

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Htoro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Kontpoabubie IlpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusrka — HayKa O MPUPOJIC.
1 Hayunsie MeT(?)IK bl HO?I;)H:HI/UI 1 bubmorexa [JOK
v g https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETLHOCTH JIIOIeH
MexaHudeckoe JBHXEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

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

5 PaBHOYyCKOpEHHOE MTPSIMOTIUHEIHOE 1 bubmuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoiHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHOM TOYKH T10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHtIMTT OTHOCHUTENLHOCTH [ amues. 1 bu6mmoreka [IOK



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

HNuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ipunnun

9 cynepro3uiuu cuwi. Bropoii 3akon bubmmorexa [TOK
yrep H ’ p . https://m.edsoo.ru/ff0c3be8
HproTona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bubnnoreka HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroreHus. Cua

11 Tsokectu. [lepBas kocMudeckas bubmorexa LHOK

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

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenusi. Koadduument tpenus.

13 Cuia Cil‘[ OTI/IBJ'IGI?I/I(IS)I pu BI/IS(GHI/II/I bubmorexa HOK

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

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HNMnynsc MaTepuanbHOU TOYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYCK. bubnuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE IBU)KEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepuajibHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOU JHEPIUUn

17 [ToTeHnanbHast YHEPTHUS. bu6mmoreka [IOK



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

[ToTenuunanpHas s3HEpPTUs yupyro
neOpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAIBHEIX CHUJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3UHOBOTO KIyTa»

KonTponbHas padbora no teme
«Kunemaruka. JlnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

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

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

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. Audpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlecTBa. [locrossuHas ABoraapo

24

TermmoBoe paBHOBecue. Temneparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenpeneeBa-Knaneiipona
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3ay
29 M3omporieccrl B H1eaIbHOM Ta3e U UX bu6nmoreka [JOK
rpaguyeckoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sueprus
TEPMOJMHAMHYECKON CHCTEMBI U
30 crocoObI e€ m3MeHeHust. KonmnuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UI€ATHHOTO
rasa
bubmuorexa [JOK
31 Braer Tentonepeain https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTH BEIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnunadbaTHbBIN TIpolece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
[IPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobOpaTtumocTs mporieccoB B bu6mmoreka [IOK



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

npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIOIHEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnoreka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa [TOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraminueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMCTB KpHUCTaIIOB. JKuakue https://m.edso00.ru/ff0c65f0
kpuctauiel. COBpeMEHHbBIE MaTepHAITBI
[MnaBneHue U KpUCTATUTH3AITHSL.
43 VnenbHas TenioTa MaaBiIeHUs bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YPaBHCHHE TEIIOBOTO OanaHca https://m.edsoo0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnnoreka [HOK

3apsn. [IBa BUa SIEKTPUYIECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmnorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiicTBue 3apsi0B. 3aKOH
47 Kynona. ToueuHbIN 2JIEKTPUIECKHAI bubmnorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJeH. JInnuu https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpoCcTaTH4eCcKOro
49 moust. ITorenman. PasHocts bubmorexa [TOK
’ HHaL. https://m.edsoo.ru/ff0c6f00
MMOTEHIINAIOB
ITpoBOMHUKY U TUIIEKTPUKUA B
50 anpeKT OCTaTI/I‘IGI([JKOM noljw bubmorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTH MIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmiorexa LOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHJEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO

anmnapara, CTpyWHOT0 IIpUHTEpA.
DneKTpocTaTUYeCcKast 3alluTa.



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
https://m.edsoo.ru/ff0c72c0

3azeMIIeHHE HIIEKTPOIPHUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bubmuorexa [JOK

05 https://m.edso0.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A5 OTHOM (3aMKHYTOM)
anekTpuueckoii nenu. Koporkoe
3aMbikaHue. JlaboparopHas pabota
«M3mepenne D/1C ncrtouHnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUYECKUM TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

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

bu6nmoreka [JOK

0.5 https://m.edsoo.ru/ff0c7ae0

61

[ToympoBOTHUKH, X COOCTBEHHAS U
npuMecHas mpoBoAUMOcTh. CBOMCTBa
p—n-nepexona. [lomynpoBogHUKOBBIE
npubopHI

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



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

DNEKTPUYECKUM TOK B paCTBOPAX U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosiTenbHbIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psa. MoaHusl. https://m.edsoo.ru/ff0c84ae
IIma3ma
DneKTpuuecKkue Npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [HOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

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

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

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

68 PeseprubIil ypok. O600marommi ypok 1 bubnmuorexa [JOK
o remam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue II/I[:;:CHI/ISI :)I;l[()l:ll:())]:;feﬂbﬂble
padoThbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBHI U UX

1 B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmorexa LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTtHoe 1ose MPOBOJHHKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yueHue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanne neMcTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TOJIST Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJneKTpoMarHuTHas MHAyKnus. [loTok

6 BEKTOpa MarHuTHON MHAYKIHU. IJ1C 1

WHIYKIWU. 3aKOH 3JIEKTPOMArHUTHOM



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

nHaykuu Papanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIIUH.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHILI,
WHAYKIIMOHHAS TI€Yb

O6o06maromuit ypok «MarHutHoe
noJje. DIEeKTPOMarHUTHAS HHIYKIHS)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

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

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

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
kosebanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Ipy3a»

14

Koneb6arenpnbiit koHTYp. CBOOOIHBIE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820



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

OJICKTPOMArHMTHBIC KoJieOaHus B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

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

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIC 2JIEKTPOMAarHUTHBIC
KoJeOaHus

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

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEeHUs

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. Ilpoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MPAKTUUYECKOE
MIPUMEHEHHNE IEKTPUIECKOT0 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHUH 3JIeKTponepeaady

DKOJIOrM4eCcKHe PUCKU TIpU
IIPOU3BOJICTBE JIEKTPOIHEPTUU.
Kynbrypa ncnonb3oBanus
ANEKTPOIHEPTHH B TOBCEAHEBHON
KU3ZHU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cc324



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

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubnunorexa LIOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHBIE BOJIHBI, UX
23 cBolicTBa U ckopocTh. [1kana bubmmorexa [JOK
p ' https://m.edsoo.ru/ffOccfe0
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonHENHOE pacpoOCTpaHEHHE
26 CBETa B OJTHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunblili ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 otpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
P peta. 1oeTp https://m.edso0.ru/ff0cd4e0
M300paKeHM B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
28 BHYTpEHHee oTpakeHue. [IpenenbHbii bubmuorexa [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
IIOKA3aTelIs MPEIIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIun3el. [Toctpoenune n300pakeHuii B bubnuoteka [JOK



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
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmyiia TOHKOM JIUH3BL.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «HccnenoBanue CBOWCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L[er. JlabopaTopHas
pabota «Habmonenne aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceta. [ludpaxknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOpPbI U yCTPOUCTBA U
YCIIOBUS UX 0€30TIaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHuku. [loctynarsl bubnnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3ameJieHre BpEMEHH U COKpAIlEHUE bubmorexa [TOK
P P https://m.edsoo.ru/ff0cfad2
JUTUHBI
OHeprust ¥ UMIYJIbC PENATUBUCTCKOMN
38 gacTullbl. CBSI3b MaCChI C YHEPTHEH U Bubmmorexa [IOK
' P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbnas padota «Onrtuka.
. bubmuorexa [{OK
39 OCHOBBI CTICTTHATBHOM TEOPUH

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHs!l poTorddekra. YpaBHeHHE
42 BﬁHmTeI(?ll)Ha JIq})I(b@OTOB(i)(geKTa bubmorexa HOK
g ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porospdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. X¥MHUUYECKOE NE€HCTBUE bubmorexa [IOK
AcBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
(boTorMeMEeHT, POTOAATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3amad mo reme «1eMEHTHI bubmmoteka IIOK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pezepdopaa mo paccesHuio o-4actu bubmmorexa [TOK
POLOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aToma
bubnunorexa LIOK
47 IT b
OcTyIathl bopa https://m.edsoo.ru/ff0d0afa
H3znyyenne u norionieHue (oToOHOB
48 II I/Iyl';{e eXx0/Ie aTOMEIlH co H(;I;o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0Oafa
SHEPTHUH Ha Apyroi. Buasl ciekTpoB
BoaHoBbIe cBOiicTBa yacTull. BoHEI
N but6mmoreka [IOK
49 ne bpoiins. KopmyckynspHo-

BOJIHOBOM nyanu3M. ClIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



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
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BBIHYXXJICHHOC U3JTYUCHUC

50

51

52

53

54

55

OTKpBITI/Ie PaAnO0aKTHUBHOCTHU. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaINOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

OHeprus CBA3M HYKJIOHOB B S7pE.
SnepHsle peakuuu. AnepHbiit
peaxtop. [Ipobaembl, mepCcreKTUBEL,
JKOJIOTUYECKHE ACIIEKTHI A1epHOMN
JHEPIreTUKU

DneMeHTapHble yacTulbl. OTKpBITHE
MO3UTpoHa. MeTo1bl HAOMIOACHUS U
pErUCTpaLvK JIEMEHTAPHBIX YACTULL.
Kpyrieiii cton «®yHnameHTaabHble
B3anmMoaercTBud. EnMMHCTBO
(bU3UYIECKOI KapTUHBI MUPaY

Dransl pa3BUTHS ACTPOHOMUHU.
[IpukinanHoe 1 MUPOBO33PEHUYECKOE
3HauYeHUE acCTpOHOMUU. Bun
3B&3mHOTO Heba. Co3Be3aus, sIpKre
3BE3/bl, INTAHETHI, UX BUIMMOE
nexenue. ColHEUYHAs CUCTEMaA

bub6nmmoreka [IOK
https://m.edsoo.ru/ffod0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

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



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

56

Comnnaue. CoyHeuHast aKTUBHOCTD.
Hctounuk sueprun CoiHia v 3BE3]1

S7

3BE3bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
II0CJIEI0BATENbHOCTU. BHYTpeHHEE
cTpoeHue 3BE311. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBotounu CoJiHIA U 3BE3]

58

Muneunsiii [1yte — Hama 'anakTuka.
[Tonoxenue u nmxenue CoyHua B
lNanaktuke. ['anmaktuku. Y€pHbie
JBIPBI B SIPAX TaJaKTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bonbpmoro B3peIBa.
PennkroBoe u3nydeHue.
MeraranakTuka

60

61

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

KonTtpomnbHast pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPUIUKI

62

O606matomuit ypok. Ponb pusuku u
aACTPOHOMHUHU B SKOHOMHUYECKOI,
TEXHOJIOTHYSCKOM, COIMATbHON 1
ATUYECKOH cdepax AeaTeTbHOCTH
YyesoBeKa

63

O6o0maromuii ypok. Poms u mecto
(U3HUKN 1 aCTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTUHE MUpa

64

O6o06maromuit ypok. Poib




¢busnueckoit Teopun B GopMUPOBAHUT
MpEeACTABICHUH 0 (PU3NIECKOM
KapTUHE MHpa

Oo6o06maromuii ypox. Mecto
65 ¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-

HayYHBbIX HpeI[CTaBJ'IeHI/Iﬁ O IIpHUpOALC

66 PesepBHbIil ypok. MaruutHoe noie.

QHGKTpOMaFHI/ITHaSI HHAYKIOUA

PesepBHblit ypok. OnTrka. OCHOBBI
67 CHeIUaIbHON TEOpUHr
OTHOCHUTEIIbHOCTH

Pesepnbiii ypok. KBantoBas ¢pusuka.
68 DneMeHThl aCTpPOHOMUU U
acTpo(U3HUKH

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOI'O
IMPOILECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Gusuka, 10 kmace/ Msixkumes I'.41., byxosues b.b., Corckuit H.H.; mox penakueit
[TapdenTtreBoit H.A. Aximoneproe obmectBo «M3marensetBo «lIpocBenienne

» ®usuka, 11 knace/ Msakumes I'.J1., byxosues b.b., YUapyrun B.M.; nox penakuueit
[TapdenTtreBoit H.A. Akioneproe obmectBo «M3marenseTBo «IIpocBemienne

METOANUYECKHUE MATEPHAJIbBI U1 YUUTEJIA

» ®usmnka, 10 knacc/ Mskummes I'.5., byxosues b.b., Corckuit H.H. nmox penakuueii
[TapdentbeBoit H.A., Akinoneproe obmiectBo «M3aatenberBo «IIpocBenienmey

» ®duswuka, 11 xiracc/ Msakumes I'.J1., byxoBues b.b., Yapyrua B.M. nox penakuueit
[TapdentbeBoit H.A., Akinoneproe obmiectBo «M3aatenberBo «IIpocBemieHuey

Owusuka. Peanmmzanus tpedoBanmii @®I'OC ocHOBHOTO 00111eT0 00pa30BaHUSA: METOAMYECKOE
nocobue s yuurens / A. FO. [lentun; nox pen. I'. C. Kosanesoit. M.: ®T'BHY «MuctutyT
cTpareruu pa3Butus oopaszoBanus PAOy, 2022

Cucrema OLEHKHU JOCTUKEHUN IIJITAHUPYEMBIX MPEIMETHBIX pPe3yJIbTaTOB OCBOCHHUS
yuebHoro npeamera «dusnkay : Meroguueckue pekomenganuu / M. FO. Jlemunosa, A. 1O.
[lentun. — M. : ®I'BHY «MHCcTUTYT cTpaTeruu pa3BuTHs 00pa3oBaHusy», 2023.

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://m.edsoo0.ru/7f416194

https://class-fizika.narod.ru/

https://resh.edu.ru/
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