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INOACHUTEJIbHAS 3AIINCKA

[IporpamMa 1o ¢usuke 0a30BOr0 YpOBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHOl Tporpammbel, TmpeactaBieHHbIXx B PI'OC COO, a Takke ¢ ydéToM
denepanbHOl paboyeil TporpaMMbl BOCIHTAHHMS W KOHIEHIIUU IPENOJAaBaHUs Y4eOHOTO
npenvera «®@u3ukay B 0o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoir  Denepanuu,
peaIn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (pU3MKe HamnpaBieHO HAa (POPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydarouxcs 10—11 kmaccoB nmpu o0ydenun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yibTataM OOYYeHHs, a TaKK€ YUYUTHIBAET HEOOXOAMMOCTb peaM3alM MEXIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE LIEJIM M3y4YeHUs (U3UKM Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHWs, IJIAHUPYEMbIS
pe3yibTaThl OCBOEGHUS Kypca (HU3UKU: JMYHOCTHBIE, METalpeIMETHbIe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (pU3UKU HAa 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0J1aM O0yUYEHUs;

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

®du3nka Kak HayKa 0 HanOoJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
peaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHbIN BKJIaJ] B CUCTEMY 3HaHHI 00 OKpYyXaroIleM MHpE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIe)KAaT B OCHOBE IPOLIECCOB U SIBJICHUHN, U3y4aeMBbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
IpUMEHEHHE (PU3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TIOJIyYeHHs HOBBIX
MaTepHaJIoB C 33/JlaHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKu BHOCUT OCHOBHOM BKJIaJ B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aromuxcs, B GOpMUpPOBaHUE YMEHUI
MPUMEHSTh HayYHBI METO/1 TO3HAHUS MPU BHIMOJIHEHUN UMHU Y4EOHBIX HCCIIEI0BaHUM.

B ocHOBY Kypca ¢u3uku JUist ypoBHS CpeHero o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3fesioB (PU3MKHU, BKIIOYAET KaK BOMPOCH! KJIACCHUUECKOH, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepHal Kypca GU3UKA 0ObeAUHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBiseTcss (OpPMUPOBAHUE MPEICTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaT€pHH, BELIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeamnoaraeT MUCloJb30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBS3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U KOJIOTHYECKUMU MpoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3uku rnpeanonaraeT 3HakoOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyercs TOCPEICTBOM BBEICHHS JIIEMEHTOB COJEpKaHMS,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM palliOHAIFHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

CrepKHEBBIMH DJIEMEHTaMH Kypca (M3WKH Ha ypOBHE CpeaHEero oOmero oOpa3oBaHUs
ABISAIOTCA (u3nyeckue Teopuu (GopMUPOBAaHHE MPEACTABICHUN O CTPYKTYpe MOCTPOSHUS
dbuznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB U MPUHLHUIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTHA TEOPHM, Ui ONMHUCAHHS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeATEIbHOCTHBINA MOIX0 B Kypce (U3MKH peau3yeTcs MPekIe BCero 3a cuér
OpraHu3aly IKCIEPUMEHTAIBHON NesATeNbHOCTH oOyuarouiuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
1abopaTopHBIX paboT, KOTOphIE B MporpaMme MO (PU3UKE OOBEAMHEHBI B OOMIMIA CIIMCOK
YUEHUYECKUX MPaKTHUYECKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS y4acTHHUKaMU 00pa3oBaTeIbHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHUS M OCHAIICHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEJIMYMH W TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bornbiioe BHUMaHUE yAeNseTcs PEeIICHUIO PAacuETHBIX W KadeCTBEHHBIX 3am1ad. [lpu sTom
JUTS pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 33/1a4U C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIONIME MPUMEHSITh W3YyYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfelna
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIOTCSL 33aJaHUs Ha OOBSICHEHHE TMPOTEKaHWS (U3NYECKUX SIBICHHA M TIPOIECCOB B
OKpYXKAroIIed >KU3HH, TpeOyromue BbIOOpa (PU3WUECKOW MOJCIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpeboBanusmu DPI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0miero o0pa3oBaHUs JIOJDKEH M3y4aTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WK B
YCIIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTeCTBEHHO-HAYUYHOro 1uKia. B xabunete
(bU3UKU T0JKHO OBITH HEOOX0AMMOE J1TAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJHEHUS YKAa3aHHBIX
B TIporpamMme N0 (HU3UKE YUYECHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpPAIlMOHHOE
obopyoBaHue.

JleMoHCTpanMoHHOe 000pynoBaHMe (OPMHUPYETCS B COOTBETCTBUU C IMPHUHLHUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M O0ECHEeUMBAET MOCTAHOBKY MEPEUNCIEHHBIX B MpOrpaMMme 0
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH ISl WCCIEIOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MMPHUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJS YYEHMUYECKHX IMpaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecreyrBaeTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPAaTOPHOrO OOOPYAOBaHMSI JOJDKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX W IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU LIENISIMU U3Y4YeHUsI GUUKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:

e (opMupoBaHME HHTEpeca M CTPEeMJIEHUS OOYYaloUMXCsd K HAaydYHOMY HW3YYEHUIO

HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE IMPEJCTABICHUH O HAyYHOM METOAE TMO3HaHUs | (OPMHpPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBJICHHSIM;



dbopMUpOBaHNHE HAYYHOTO MUPOBO33PECHUS KaK Pe3yNbTaTa W3YYCHUS] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHHIA OOBSCHSTH SBJICHUS C HCIIOJb30BaHHEM (DU3NYECCKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TPEACTABICHUN O PO (DUBHMKH I Pa3BUTHS JPYTUX €CTECTBEHHBIX
HaYK, TEXHUKU ¥ TEXHOJIOTHH.

JlocTikeHnne 3THUX Iesell oO0ecreynBaeTcsl PelIeHHeM CIEAYIOMMX 337ad B Ipolecce
U3YYeHHUS Kypca (pU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

MPHOOPETEHUE CUCTEMBI 3HAHUKM 00 00X (PU3NIECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO PU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHEe YMEHUN MPUMEHATh TEOPETUYECKHEe 3HAHUA Jid OOBSICHEHHS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS NPAKTHUECKUX PpELICHUH B
IMOBCEAHEBHOM XKU3HU;

OCBOEHHE CIIOCOOOB pEIICHHS pa3IMyYHbIX 33Jad C SBHO 3aJaHHON (u3mveckon
MOJICIbIO, 3aJla4, IOAPa3yMEBAIOIIUX CAMOCTOSTEILHOEC CO3/aHue (HHU3MIECKOH
MOJICJIH, aJICKBATHOM YCIIOBUSIM 33]1a4H;

MOHWMaHUe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCUCTBHUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOILIYIO CPEY;

OBJIAJICHUE METOJIaMU CAMOCTOSITEIILHOTO TUIAHWPOBAHUS U MPOBEACHHS (DU3MUCCKHUX
SKCIIEPUMEHTOB, aHaJIW3a M  UHTEpHpeTanuu  HUHQOpMAlMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysbTaTa;

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

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHB) HAa YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 vacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme mo Gpusnke nepeyeHsb J1abopaTOPHBIX U MPAKTUUECKUX paboT
SBJISIETCS PEKOMEH/IOBAaHHBIM, YYMTENb JIeJlaeT BBIOOp MPOBEICHUs JTabOpaTOpHBIX PabOT U

OTIBITOB C YU4ETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00YUYaIOLIUXCS.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupojne. Hayunblie MeToabl MO3HAHUSA OKpyXxaroiulero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3MYECKUX SBICHUN M TporeccoB. Hayunble runore3sl. Ouzndeckue
3aKOHBI U TEOpUH. [ paHHIIBI MPUMEHUMOCTH HU3UIECKUX 3aKOHOB. [[pUHITUIT COOTBETCTBHSI.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTEIbHbBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBmKeHHe. OTHOCHUTEIBLHOCTh MEXaHWYECKOTro JBrkeHHsA. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSIsl CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCU CHCTeMbl KoopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBMKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, yTH U MIEPEMEIICHUS MaTEPHUAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHoe majieHue. Y CKOpeHue CBOOOTHOTO TaICHHUS.

KpuBonuneitnoe naBmkeHue. JIB)KEHHWE MaTepHaTbHOM TOYKH TIO OKPY)KHOCTH C
MOCTOSIHHOM 1O MOZYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas ckopocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHu4yeckue yCTpOMCTBA H MPAKTHUECKOE TMPUMEHEHUE: CHUIOMETp, IBUKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE MTepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KHUHEMAaTUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3qyXe U B pa3peKEeHHOM MPOCTPAHCTBE.

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

H3mepeHne yckopeHus CBOOOAHOTO MaJACHHUS.

Hamnpanenue ckopocTu pu JBUKEHUHU TIO OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomsoi

N3yueHnne HepaBHOMEPHOTO JIBMXKEHHUS C 1I€JIbIO ONPEEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOIIGHHMS ~ MEXIYy  MYTSAMH,  TNPOHACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC MPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIDKCHUH C
Ha4aJIbHOW CKOPOCTHIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BI3KOU KUIKOCTH.
W3ydeHue ABMKEHUS Teja, OPOIIEHHOTO TOPU30HTATBHO.
Tema 2. /lunamuxa

ITpunnun otHOocuTenbHOCTH ["anmies. [lepBoiit 3akoH HeroToHa. IHEpunanbHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akoH HerlooTona miist
MaTepualbHOU TOUYKU. Tpernii 3akoH HbI0TOHA [UIst MaTepUANIbHBIX TOYEK.

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

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna Tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokost. Koapdumument tpenus. Cuina conpoTUBICHUS
IIPU JIBUKEHUM TEJa B XKUAKOCTH WM rase.

[ToctynarensHoe U BpallaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CcuiIbl OTHOCUTENIBHO OcCH BpauleHus. [lnedo cunbl. YcnoBus paBHOBecHs
TBEPIOTO TEJIA.

TexHuueckue YCTpONCTBA M IPAKTUYECKOE INPUMEHEHHE: NOJIIMIIHUKY, JBUXKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIIUX TEJI.

Bropoii 3akon HeroToHa.

N3zmepenue cu.

CrnosxxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIbEME U NaJACHUU.

CpaBHEHME CUII TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydeHue ABm>keHUs OpycKa IO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux nedopmanuu.

HccenenoBanue ycioBuid paBHOBECHS TBEPIOTO TENA, UMEIOIIETO OCh BPAILLEHHUS.

Tema 3. 3akonwl coxpanenus  mexanuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHHE UMIYJbca Tea. 3aKOH COXpaHEeHUs UMITylbca. PeakTuBHOE ABMXKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckass sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
DHEPIHUH.

[HotenunaneHas sHeprus. [loTeHuManbHas S3HEPTHs YIPYTro AePOPMUPOBAHHOM NMPY>KUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHLMANbHbIE CHIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
M3MEHEHNEM MEXaHNYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heyrnpyrue CTOIKHOBEHHUS.

TexHu4eckne yCTpOMCTBA M NPAKTHYECKOE NMPHUMEHEHME: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABMKEHME.

[lepexos moTeHIMATIBHON YPHEPTUU B KHHETUYECKYIO 1 00OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



N3ydyeHne aOCOMIOTHO HEYNMPYroro yjaapa C MOMOIIBIO ABYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue CBs3M PabOTHl CHJIBI C W3MEHEHHEM MEXAaHWYECKOW JSHEpPruu Teja Ha
pUMepe pacTsHKEHUs] PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaasi pM3MKa M TePMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHUS UM B3aUMOJICHCTBUS UYaCTHI]
BemecTBa. MoJienu CTPOCHHS Ta30B, JKMIKOCTEH M TBEPABIX Tel M OOBACHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3TUX Mogjened. Macca u pasmepbl MoseKkyn. KoiaumdecTBo BelecTsa.
[TocrosinHast ABorajipo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
uaeanpHOro rasa. AOCOJIOTHasg TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKOM SHepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. lllkana temneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B wacaibHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBieHne N30MPOLECCOB: U30TEpMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

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

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUSL.

Mopens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogens, HILTIOCTPUPYIOIIas IPUPOLY 1ABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS NIEAIBHOTO Ia3a, N30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

OmnpeneneHnne Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BEMa
KOMHATBI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEXy ITapaMeTpaMU COCTOSIHUS pa3peeHHOro rasa.

Tema 2. Ocnoebr mepmoounamuku

TepmoanHamuueckass cuctemMa. BHYTpEHHsIST 3Heprusi TEPMOJMHAMMYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHssS sHEprus 0lHOAaTOMHOTO
UJEAIBHOTO0 raza. Buasl Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKLINS, U3TyUCHHE. Y AeiIbHas
TEII0EMKOCTB BellecTBa. KoMyecTBO TEMIOTH! IPU TEIUIONEPEIAYE.

[Tonsitue o0 anuabatHoMm mnpouecce. [lepBbiif 3akoH TepMoauHaMmuku. [IpumeHeHue
MEPBOro 3aKOHA TEPMOAMHAMUKHY K H3ompolieccaM. I'papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh MpoieccoB B MpUpoe.

TeroBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TETIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPTUH B
TerioBbIX MamuHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. ukn Kapao u
ero Kod(hPUIMEHT TOJIE3HOTO AEUCTBHUS. DKOJOTUYECKHE MPOOJIEMBI TETIOIHEPTETUKH.

TexHnueckue ycTpoiicTBa M MPAKTUYECKOE IPUMEHEHHWE: JBUIATElIb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOIMIBHUK, KOHAULIMOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tejla MPU COBEPIICHUH pPaOOTHI: BBUIET HPOOKH M3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHwe >(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tela Ipu Terionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoi TypOHMHBI, IBUTATENsl BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO ABUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3Mmepenne yaenbHON TeMmI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcanws. Mcmapenne u  kureHue. AOCONOTHAasS U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayxa. HaceleHHbIi nap. Y aenpHas TeIoTa napooopa3oBaHHUs.
3aBUCUMOCTb TEMIIEPATyphl KUIIEHUSI OT JaBJICHUS.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU30TPOINS CBOWCTB KPUCTAJLIOB.

Kunkne xpucramasl. CoBpeMeHHble Marepuaibl. [lnaBnenue u kpucramimszauus. Y JenbHas
TeruioTa riasiaeHus. Cyonumarius.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHuueckne yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP M IICHUXPOMETD,
KQJIOPUMETP, TEXHOJOTHMM  TIOJYYEHUS COBPEMEHHBIX MAaT€pUAIOB, B TOM  YHCIIE
HaHOMAaTEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnenne npu nOHMKEHHOM JIaBJICHUU.

CniocoObI U3MEPEHUS BIAKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpanys KpuCTauIoB.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomsoi

N3MepeHne OTHOCUTENBHOM BIAXXHOCTH BO3AyXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzanusi Ted. OJNEeKTpUyYecKud 3apsan. JlBa Buga dJIEKTPUYECKUX 3apsoB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

B3aumopeiictBue 3apsanoB. 3akoH Kyinona. TodeuHblld  2IEKTpUYECKHH  3apsii.
Onektpuueckoe mnose. Hanpsok€HHocTh 3nekTpuueckoro noss. [lpuHuun cynepno3unuu
ANEKTPUYECKUX MOJIeH. JINHNKM HaNPsyKEHHOCTHU IIEKTPUYECKOTO MOJIS.

PaGora cun oanektpocratuueckoro mond. IloreHnuan. Pa3sHOCTh MOTEHLMANOB.
IIpOBOIHUKY U AUDIIEKTPUKH B JIEKTPOCTATUYECKOM T10JIe. JIU3IIeKTpUIecKasi IPOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaToOpa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOWCTBA M IMPAKTHUYECKOE IPUMEHEHUE: JIJIEKTPOCKOIL, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3eMJICHUE 3JIEKTPONPUOOPOB, KOHIECHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyHUHBIN IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLIUIL JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEI.

[IpoBOIHUKY B AIEKTPOCTATUUECKOM IIOJIE.

DJIeKTpOoCTaTUYECKas 3alllHTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon OMa st ydacTka Lenu.

DIIeKTpUUIECKOe CONPOTHUBIICHHE. VY nensHoE COMPOTHUBIICHUE BEIIIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHNE ITPOBOTHUKOB.

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

DJIIEKTPOABUKYILAs CUJIa U BHYTPEHHEE CONIPOTUBIICHHE UCTOUYHMKA TOKA. 3akOoH OMma J1s
MOJIHOM (3aMKHYTOM) 3yiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DIIEKTPOHHAs MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIeKTpUUYECKHI TOK B Bakyyme. CBOKCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBonHuku. CoOOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IOJIYIPOBOTHUKOB.
CgoiictBa p—n-nepexoaa. [loxynpoBoJHIKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PAcCTBOpax M paciulaBax »3JEKTPOJIMTOB. DJIEKTPOJIUTHYECKAs
Juccoruanus. DIEeKTPOIIn3.

DOnexkTpruueckuil Tok B razax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
IIna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHble MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP COMPOTUBIICHUS, BaKyyMHBIH IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JUJIMHBI, TUTOMIAIHN
MOTNIEPEUHOT0 CEYCHUS U MaTepHaa.

CmeniaHHOe COeIMHEHUE TPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMKYIIEH cuiibl. KopoTkoe 3amMblkaHH€ TajlbBaHUYECKOTO
AJIEMEHTA M OllIEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa u MpOBOAMMOCTb BO3yXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHO/1A.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

N3yueHnune cMenaHHOTO COeIMHEHUS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYIIEH CHIIBI  HCTOYHMKA TOKAa W €ro  BHYTPEHHETO
COTIPOTHUBIICHUS.



Hab6mronenue anexTpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce OCyIIECTBISICTCS C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaMu ¥ TEXHOJIOTHH.

Mesicnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, Hay4YHBIA (pakT, rumore3a, Qu3uUecKkas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOICHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHME CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKkuMs, mnapaboda,
runepooia, ux rpaguK| U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCUHYC, TAaHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M MX MPOEKIUU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: Mexanuueckoe IBM)KEHHE B JKUBOM npupoje, 1udpdysus, ocMocC, TEII000MeH
KUBBIX OPTraHU3MOB (BHJIBI TEIUIOTIEPEIauH, TEIJIOBOE PABHOBECHUE), DIICKTPHUCCKUE SIBIICHUS B
JKHUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPHABIX TeJ, JKUAKOCTEH M Ta30B, 3JEKTpUYECKHE
CBOWCTBA METAJJIOB, DJIEKTPOJIUTHIECKAS TUCCOLUAIIHS, TaIbBAaHHUKA.

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

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BAaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET M Jpyrue), JBUTaTelb BHYTPEHHEro CropaHus, MapoBass TypOuHa, OBITOBOM
XOJIOJMIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUH TOJYUYEHHsS] COBPEMEHHBIX MAaTEepPHUaioB, B TOM YHCIIE
HaHOMAaTepHaJOoB, W  HAHOTEXHOJIOIWH,  3JEKTpOCTaTHYeCcKass  3allluTa,  3a3eMJICHUe
3JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIH NpPUHTEp, dJIEKTpOHArpeBaTelibHble IPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.

11 KJIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrosiHHbIE MarHuThl. B3auMoAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJe€.
BekTop MarHUTHOM MHAYKUMU. [IpUHIMN Cyleprno3uuuy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHOM
uHAyKuuu. KapTuHa AMHUI MarHUTHOW MHIYKIUU TTOJISI IOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe 1osie IpOBOAHMKA C TOKOM. KapThHa JMHHMM MHAYKIMM MarHUTHOTO ITOJIS
JUIMHHOTO TIPSIMOTO ITPOBOJHHMKA M 3aAMKHYTOI'O KOJIBLEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPOBOJHUKOB C TOKOM.

Cuiia Amniepa, €€ MOJlyJib M HallpaBIICHHE.

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

SlBneHue nHnekTpoMarHUTHOM wuHAYKUMH. [lOTOK BekTOpa MAarHUTHOM WHIYKLHH.
DNEKTPOABMKYILAsA CUJIA MHIYKIUMU. 3aKOH 3JIEKTPOMarHuTHOW uHaykuuu dapazes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMKYIIas CWia WHAYKIMM B IIPOBOJHUKE,
JBHKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HHE CAMOUMHIYKLIHUH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.



DHeprusi MarHuTHOTO TIOJISI KATYIITKHA C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JICKTPOMArHMTHI, JICKTPOABUTATENb, YCKOPUTEIIH SJIEMEHTAPHBIX YaCTHI], HHAYKIIMOHHAS T1eYb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIvHUY MHYKIIUA MarHUTHOTO TIOJIA.

B3anMopeiicTBre ABYX MPOBOJIHUKOB C TOKOM.

Cuta Amniepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBlieHUE DNEKTPOMArHUTHOW UHAYKIWH.

IIpaBuiio Jlenua.

3aBUCHUMOCTD DJICKTPOIABUKYIIEH CHIIBI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBieHre CaMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS JIEKTPOMArHUTHOW WHAYKIIHH.

Pa3nea 5. Kosie6anus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KOEOAHUS

Konebarenbnas cucrema. CBoOOgHBIE MexaHHueckue Kkojebanusa. [apmonuueckue
konebanus. Ilepuon, dacrora, ammautyga u  (aza konebanuil. I[lpyXMHHBII MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHMUYECKHUX KojebaHuid. [IpeBpaiienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHHUSIX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYeCKUMU U DIEeKTPOMAarHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3akoH cOXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxarolmMX KojieOaHUAX. BbIHYX/IeHHbIE MEeXaHUYECKUEe KojeOaHusl.
Pe3onanc. BeiHyXIeHHBIE 2IEKTPOMArHUTHBIEC KOJIEOAHUSI.

[lepemennbiii Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAUEHNUE CUJTBI TOKA U HAMIPSHKEHUS.

Tpanchopmarop. IlpousBoactBo, mepenada W MOTPeOJIECHUE AIEKTPUUYECKON DHEPrHUH.
DKOJIOTMYECKUE PHUCKH TP MPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wucnosb3oBaHus
ANEKTPOIHEPIUU B MIOBCEAHEBHOM )KU3HH.

TexHu4yeckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHME: DSJIEKTPUYECKHH 3BOHOK,
TeHepaTop NEPEMEHHOr0 TOKA, JUHUM JIEKTpOoNepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB Kosie0aTenbHON CUCTEMBI (IPYKHHHBINA UM MaTeMaTHYECKUN
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanne CBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Habmronenue pe3onanca.



CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuuiorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc mpu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KATYIMIKH WHIYKTUBHOCTH W
KOHJICHCATOpA.

Mogenb TMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HccnenoBanue 3aBUCMMOCTH TIEpHUOJIa MaJIbIX KOJeOaHW rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne NEepeMEHHOTO TOKa B LENMM W3 IMOCJIEI0BATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMaZHUMHbBLE B0JIHbL

MexaHu4eckue BOJHBI, yCIOBUs pacupoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHEeHUs
W juuHA BOJHBL [lomepeunble W mpoaosibHBIC BOJHBL MHTepdepeHmus u mudpakius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa Tona. Tem0Op 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. Y CJIOBHS M3JIyYEHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opuenranus BektopoB E, B, V B snexkrpomaranutHOi BojHE. CBOMCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpEJIOMIICHUE, TMosipu3anus, audpaknus, wuatepdeperims. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

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

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHUs. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOLLIEH Cpebl.

TexHuueckue ycTpoWCTBa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
VIBTPa3BYKOBas JIMAaTHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU3O0D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacIpoOCTpaHEHUE MOMEPEUHBIX U MPOJIOJIbHBIX BOJH.

Kone6mromieecs Te10 Kak HICTOYHUK 3BYKa.

HabGmonenue oTpaykeHus 1 MPEIOMIIEHUS MEXaHUYECKUX BOJIH.

Habmronenue natepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH PE30HAHC.

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

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPa)XXEHHUE, MPEIOMIICHUE,
nossipu3anusi, 1udpakuus, HHTephepeHIus.

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsmonuHeitHOe pacipocTpaHEeHHEe CBETa B OJHOPOJIHON Cpeie.
JIyud cBera. TOUEUHBIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHne H300pakeHUN B IIIOCKOM
3epKare.

[Ipenomnenne cBera. 3aKkOHBI TMPEIOMJICHHUS CBeTa. AOCOJNIOTHBIM TOKa3aTesb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTPa’KEHUS.

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



ColOuparonue W paccewBaromme JUH3bL. ToHKas mauH3a. DOKycHOE paccTosHUE U
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUUECKOMN ONTHUKH.

BonnoBas onrtuka. Hurtepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpaxkmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIAaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOEKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OINTHKA, AU(PPaKIHOHHAS
pemeTKa, NOJIIPOUI.

Jlemoncmpayuu

[IpsimonuHeHOE pacHpoCTpaHEHUE, OTpakKeHHWE U MperoMieHue cBeTa. OnTudeckue
IPUOOPHI.

[TonHoe BHyTpeHHee oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

HabGnronenue naTepPEpEeHITNN CBETA.

Hab6nronenue nqudpakuuu cBera.

Hab6monenue qucnepcuu certa.

[TosryueHue cekTpa ¢ MOMOIIbIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroenue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHs CTEKIIa.

HccnenoBanue CBOWCTB N300paKeHUH B JIMH3AX.

HaGnronenue nucnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAIBHONH TEOPUHM OTHOCUTEJIBLHOCTH
['paHubl MPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTynarsl cnenuanibHOM TEOpUH
OTHOCUTEIIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTM CBETa B BakKyyMmMe, MPUHLHII
OTHOCHUTEJIBHOCTH DHHIIITEHHA.
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAILIEHUE JJTHHBI.
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIbI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs OKOSI.

Pasznen 7. KBanToBas pusznka
Tema 1. Dnemenmot KeaHmMOBOU ONMUKU
®oronsl. ®opmyna [lnanka cBsi3u sHepruu GOTOHA C €r0 YaCTOTOW. DHEPTUs U UMITYIIbC
¢doroHa.
OtkpeiTue u wuccienoBanne (oroddpdexra. Ombitet A. I'. CroneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa 1 hotodpdexra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. OnbiTel [1. H. JIeOenena.
XUMHYECKOE IEMCTBHUE CBETA.



TexHuueckue yCTpoilCTBa M NpaKTHUECKOe NpUMEHeHHe: (PoToanaemMeHT, (OTOAATUHK,
CoJTHEYHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotor(hdeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauos.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vactuil. [lmanerapHas
mozens atoMa. Iloctymarel bopa. 3nydyenue u mornomenue GOTOHOB NPU NEpexojie aToMa ¢
OJIHOTO YpOBHS BSHepruum Ha JApyro. Buasl cnekTpoB. CHekTp YpOBHEW 3HEpPrUM aroma
BOZOPOZA.

BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyaau3M.

CnoHTaHHOE U BBIHY)KJIEHHOE H3JIyuEHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHBbIM AaHAIN3
(cmexTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Mopuens omnbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab6nronenue nuHedvyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTBI,  JIOKa3bIBAIOIIUE  CJIOXKHOCTH CTpOEHHMS  A1pa. OtkpsiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuoaKTUBHOIO U3IIy4EHHUS.
CaoiicTBa anbda-, 6eTa-, raMma-u3inydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OTtkpbiTHEe TpoTOHa W HeWTpoHa. HyxionHas mopnens siapa I'eitsenOepra—lBaHeHKoO.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIM OeTa-pacnaa. ['amma-uzinydeHue. 3aKoH
PaauOaKTUBHOIO pacIaja.

OHeprust cBSI3M HYKJIOHOB B sijipe. S nepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepuuiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M THEpCHEKTHUBBI  SAAEPHOM
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Mertonbl HaOMIOIEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHII.

dyHIaMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUPA.

TexHUYECKHE YCTPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Llemoncmpayuu

CuéTuynK MOHM3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomol
HccnenoBanue TPEeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. JiieMeHTBI ACTPOHOMUM M aCTPOPU3UKH



Ortanbl  pa3BUTHS  acTpoHOMuHU. [IpukimagHOe W MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHUH.

Bup 38é31H0r0 HeOa. Co3Be3nus, sipKue 3BE3/bI, IJIAHETHI, UX BUANMOE JIBIKEHUE.

Conneynas cucrtema.

Connne. ConHeuyHas akTUBHOCTh. Mcrtounumk sHeprunm CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlUarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTb». 3BE3bI
[JIaBHOM TOCJENI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpPEMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTaIbl )KU3HU 3BE3 .

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumbl
rajakTuk. Paguoranaktuku u kBazapbl. YEpHBIE ABIPHI B SAPAX TAIAKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. Paszberanme ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe u3nyyeHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npobiaeMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmoienust HeBOOPYEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro noymapus 1 sipkue 3BE3/1bl.

Habmronenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3mku m acTpoOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
THYECKOH cdepax MesATeTbHOCTH YelOoBEeKa, poiib M MecTo (U3WKH M aCTPOHOMHH B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (U3NYECKON Teopun B (OPMUPOBAHUU
MpeJICTaBICHUI 0 GU3NYECKOM KapTUHE MUPaA, MECTO (PU3NUECKON KapTHHBI MUpPA B 001LEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIEHUIN O IPUPOIE.

Me:xnpeameTHblie CBS3U

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

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIIEHUE, Hay4YHBIH (akT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPBI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHHUE BEKTOPOB, MPOM3BOAHBIE SIEMEHTAPHBIX (DYHKIIUH,
MpU3HAKK 0100 TPEYTOILHUKOB, OMPEIeIeHNE TUIOMIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonocus: »nextpuyeckue SBICHUS B KUBOW MIpHpojie, KojeOareiabHbIE IBUKEHUS B
J)KUBOW TPUPOJIE, ONTHUYECKUE SIBJICHUS B JKMBOW MPUPOJE, NEUCTBHE DPaJUAIMK Ha >KUBHIC
OpTaHU3MBI.

Xumus: cTpoeHHME aTOMOB W MOJIEKYJ, KPHUCTAJUIMYECKass CTPYKTypa TBEPIABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN pelIETKH, CIIEKTPaIbHbIN aHaIN3.

l'eocpaghus: marHUTHBIE TOJIIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX Pyl, (poTochEMKa 3eMHOM
MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHANA DIEKTpOIEpenad, T€HEPaToOp MEPEMEHHOIO TOKA, dJIEKTPOJABUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJIEeBHU30p, aHTeHHa, Tenedon, CBY-meus,
NPOCKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeaHero oOIiiero odpazoBaHUs
(6a30BBII  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ysIbTaThl OCBOCHMs ydeOHoro mnpeamera «Du3Mkay IOJDKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3ULIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXJeHUI, COOTBETCTBYIOILMX TPAJULHOHHBIM IIEHHOCTAM pOCCHilckoro oOriecTna,
pacuMpeHre *XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HaINpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHMS:

C(OPMHUPOBAHHOCTh  TPAXKJAHCKOM MO3MLMM  OOYydalollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATENIBHOCTh B HHTEpECax TI'Pa)KAaHCKOTo OOIIEeCTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

yYMEHHUE B3aUMOJICHCTBOBaTh C COLMAJIbHBIMH HMHCTUTYTAMM B COOTBETCTBHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHUTapPHOH M BOJIOHTEPCKOM 1EATEIHHOCTH;

2) NaTPHOTHYECKOr0 BOCIIMTAHUS:

c(OPMHPOBAHHOCTb POCCUNCKOM IpaX1aHCKOW UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JIOCTHKCHHSM POCCHHCKHX
yU€HBIX B 007aCTU (PU3UKHU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIOCOOHOCTh OIIEHMWBATh CHTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUECHTHPYSCH
Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B IESATEILHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYIYIIEro;

4) 3cTeTH4eCKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIFOYAst 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢buznueckoil Hayke;

S) TPyAOBOr0 BOCIIMTAHUS:

UHTEpEC K pPA3IUYHBIM cdepaM NpodecCHOHANbHON JEesATeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccu M peaTn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIJIAHBI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
NPOTSKEHUH BCEH JKU3HU;

6) IK0JIOrM4eCcKOro BOCIUTAHMS:

c(OPMHUPOBAHHOCTh HKOJIOTHYECKOW KYJIBTYpBl, OCO3HaHHE TJO0AIFHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;



IJJAHUPOBAHUE M OCYUIECTBJICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMUS
LeJIeld YCTOMYMBOrO pa3BUTHUS YEJIOBEYECTBA;

pacHIMpeHHe OMbITa JEATEIbHOCTH 9SKOJIOTMUECKOW HAMpaBJICHHOCTH Ha OCHOBE
UMEIOLINXCA 3HAHUN 10 (pusmke;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOH NIeATENbHOCTH, TOTOBHOCTh B IpoIecce M3yUeHUs (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIEN0BATENBCKYIO IESITEIIbHOCTh NHINBUIYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS
Bba3zoBble Jioruyeckue eiicTBUS:

CaMOCTOSITENILHO (DOPMYJITMPOBaTh M aKTYyalM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEACIIATh LENH AeSTeIbHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUH UX TOCTHIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMbBIX (PM3NYECKUX SBICHUSX;

pa3pabarbeIBaTh IJIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IENSIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENbHOCTH;

KOOPJIMHUPOBATH U BBIIOJHATH PA0OTy B YCIOBUAX PEAIBHOr0, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEHICHUH KU3HEHHBIX MPoOIeM.

ba3zoBbie ucciieqoBaTe/IbCKHe AeHCTBUSA:

BIIAJICTh HAYYHOW TEPMHHOJOTUEH, KIIFOUEBBIMH TMOHATUSIMH M METOJaMU (HU3UIECKOM
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIBCKON M MPOEKTHON AESITETLHOCTH B 00JacTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(UBUYECKOTO COJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METOO0B MO3HAHUS;

BIIAJICTh BHUJAMH JCSTEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHWs, €r0 HMHTEpIIpETaIluH,
npeoOpa3oBaHHI0O M TPUMEHEHUI0 B PA3NIMYHBIX YUEOHBIX CHUTYyallUsX, B TOM YHCIE MpPH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJM3UPOBaTh 3aJady, BBIJIBUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOIUTh apPryMEHTHl IS JOKa3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

AQHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIICHUBATH UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3aJa4d B 0OpPa30BATEIHHOM JCSATEIHHOCTH, B
TOM YHUCIIE TIPH U3yYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh IEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTHUECKYIO 001aCTh )KU3HEIEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTHHAIbHBIE TOAXObI U PEIICHHUS;

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



Pabora ¢ undopmanmeii:

BJIaACTb HAaBLIKAMHU ITOJTYYCHHA HH(bOpMaL[HH (I)I/I3I/I‘-IGCKOF 0 COACPIKAHUA U3 UCTOYHHUKOB
pPa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYHICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMYHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

HCIIOJIB30BAaTh CPCACTBA I/IH(bOpMaI_[I/IOHHLIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMAIIMOHHOH O€30MacHOCTH;

CO3MaBaTh TEKCTHl (U3UYECKOTO COACPNKAHHUS B Pa3NU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HAueHUs MHPOPMALMU W LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTaBICHUS U BU3YyaIH3aI1H.

KoMMyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYILECTBIISATH OOIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH 1EATEILHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAIlMi U CMSATYaTh KOH(IUKTHI;

pa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

MOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHIMBHIyaTbHON paObOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4jeHa KOJIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAMHUPOBATH
JIEUCTBUA 1O €€ INOCTHUKEHUIO: COCTAaBIATH IUIAH JACHUCTBHUM, PaCHpENENATh PO C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON paboThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKAOTO YJaCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpelaraTb HOBBIE NPOEKTHI, OLIEHUBATh WJIEH C IO3UIUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3NIMYHBIX CHUTYalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIE TeiiCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATEIBHYIO NEATEIBHOCTh B 00JacTu (pU3MKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUs] PACUETHBIX M KAa4eCTBEHHBIX 3ajady, IJIaH
BBITIOJTHEHHS] TMpAKTUYecKo paboThl € Y4ETOM UMEIOMIMXCA PECypCcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JTaBaTh OIEHKY HOBBIM CHUTYAITUsIM;
pacIIMpsTh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHUI;
JIeNaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILIeHHUE;
OIICHUBATH NMMPUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHHWIO W TMPOSBICHUIO DJPYAMIMH B o0mactu (GU3HKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh HaBBIKAMH TO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh NPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IMPUHUMATD PEIICHUS 110 UX CHUKECHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B nmpomiecce qocTrKeHHs THYHOCTHBIX PE3yIbTATOB OCBOCHHUS MIPOTPAMMEI IO (DHU3UKE AJIs
YPOBHSI CpefHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCSI COBEPIICHCTBYETCS SMOIMOHAIbHBIN
WHTEJJIEKT, MPEANoaraonuil chopMUPOBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIEr0 CIIOCOOHOCTh IOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAINPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpEeTryJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCA K SMOIMOHATBHBIM
WU3MEHEHUSIM U TIPOSIBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIOMICH CTPEMJICHHE K JOCTHXKEHUIO eI U YCIEXYy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIMATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMUMATh SMOIMOHAIBHOE COCTOSHHUE APYTUX,
YYUTBIBATH €T0 MPU OCYIIECTBICHUH OOIICHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTHMHU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiiaTh KOHMIUKTHL.

IMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PA3BUTHH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHH, B IPAKTUYECKOH
JNeITeILHOCTH JIFOIEH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOMIOTHO TBEPJOE TEJIO, MACANBHBIM ra3, MoJenu
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUEUHBIH AJIEKTPUUYECKUN 3apsii IPHU peIIeHUn
dbu3nUecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE NpPSIMOJMHEHHOE MABM)XKEHHE, CBOOOAHOE NaJeHHUE Tel,
JIBIDKCHHE TIO0 OKPY)KHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE KUJIKOCTeW M TBEPIBIX TeNl, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oxJa’kJIeHUH ), TEIJIOBOE paBHOBECHE, UCTIAPEHHE, KOHCHCAIUs, IJIaBJIeHHEe, KpUCTAIIH3aI1s,
KHUIIEHUE, BJIAKHOCTh BO3JlyXa, MOBBIIICHUE JAaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIy IapamMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aMMOJEICTBHE 3apsi/10B;



ONKCHIBaTh MEXaHMUYECKOE JBIKEHUE, MCIOJB3Ys (DU3MUecKHe BEeIMYMHBI: KOOpAUHATa,
yTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMAJbHAs JHEPrHs, MeXaHudeckas paboTa, MeXaHHMUYECKass MOUIHOCTH;, MpHU
ONMHMCAHUU TPABUIBHO TPAKTOBaTh (DU3MUECKHM CMBICT HCHOJB3YEMBIX BEIWYHMH, HX
0003HaYeHHsI U €IUHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BETUUYHUHY
C APYTMMH BEIMYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3Ys
dbusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTrypa, CpeAHss KHUHETHYecKas »HHeprus
XAa0THUYECKOr0 JBMKEHUS MOJIEKYJ, CpPEAHEKBAJpaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprus, padora rasza, KO3(pQHUIHMEHT MOJE3HOrO NEHCTBUS TEIIOBOTO
JIBUTATEIIS; TP OMIMCAHUH MPABHIBHO TPAKTOBATh (PU3MUYECKHUI CMBICT HCIIOJIb3YEMBIX BEITUYMH,
uX O00O03HAYeHWS U EAUHHIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JaHHYIO (PUINYECKYIO
BEJIMYMHY C JPYTUMU BEIIMYUHAM;

ONMCHIBATh U3YUYEHHBIE JJIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHOIB3YST (PU3NYECKUE BEIMYUHBL: AIEKTPUUYECKUI 3aps]l, JIEKTPUUYECKOE MOJIE,
HaIpsOKEHHOCTh MOJS, IOTEHLHMAaJ, pa3HOCTh MOTEHIMAIOB; IPU OMNHCAHUM IPABUIBHO
TPaKTOBAaTh (PU3UYECKUI CMBICT HCIOJNBb3yeMbIX BEIUYHH, WX OOO3HAUEHUS U EIUHHUIIbI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUYHHAMU;

aHAM3UPOBaTh (PU3MUYECKUE MPOIECCHl W SBICHUS, HCIONB3YS (DU3MUECKHE 3aKOHBI U
IPUHLMIBL: 3aKOH BceMUpHOro tarorenus, I, II u III 3akonbl HproTOHA, 3aKOH COXpaHEHHs
MEXaHUYECKON 3HEPruu, 3aKOH COXPAHEHUS WMITYJIbCA, IPUHLIMI CYNEPIO3ULIUN CUII, TPUHIUIT
PaBHONpPABUs MHEPLHUAIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOECHUS
BEIIECTBA, IAa30BbI€ 3aKOHBI, CBSA3b CpPEIHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
ANEKTPUYECKOTO 3apsiia, 3akoH KylnoHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (GOPMYITHUPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BhIPAKEHUE U YCIOBUSA (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIIUIIBI JEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOMNCTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOTO UCIIONIb30BAHMS B ITOBCETHEBHOM KU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HUCCIIEJOBAHUIO (PU3UYECKUX SBICHHH W TPOIECCOB C
UCIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX HW3MEpEHuil, Mpu dSTOM  (HOpMyIHpOBaThH
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHHUS, TPOBOAUTH OMBIT M (POPMYTUPOBATH BHIBOIBI,

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBbIE H3MEpPEeHHs] (DU3MUECKUX BEIUYHH, TPHU HTOM
BbIOMpaTh ONTUMANbHBI CHOCO0 M3MEPEHUs M MCIONb30BaTh W3BECTHBIE METObl OLIEHKHU
MOTPEUIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (QHU3NYECKUMH BEIHYMHAMU C HCIIOJIB30BAHHEM
OpSIMBIX U3MEPEHMH, MPH 3TOM KOHCTPYHPOBaTh YCTAaHOBKY, (UKCUPOBATH PE3YIbTAThI
MOJIyYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEIMYHMH B BUJE TaOIHUI] U IpadUKOB, JeNIaTh BBHIBOJbI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPU TPOBEICHUHM HCCIENOBAaHUN B paMKax
y4eOHOTO JKCIEPUMEHTa, Y4eOHO-UCCIENI0BATENbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
HCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHNUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3WYECKOM MOJENbl0, HCIOJIb3YS
¢dbuznyecKkre 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHAlIM3a yCIOBHS 3a/1a4ll BHIOMPATh (PU3UIECKYIO
MOJIeIb, BBIACNATh (PU3NYECKUE BEIMYMHBI W (POPMYIbl, HEOOXOIUMbIe s e€ peleHus,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HaUeHUS (PU3NUECKON BETHUNHBI,



pelIaTh KayeCTBCHHBIC 3aJa4d: BBICTPAWBATh JIOTMYECKH HENPOTUBOPECUYMBYIO LIETIOYKY
paccyXIeHU ¢ ONOPOi Ha N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCTOJBb30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM JUI IIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMM W INPEACTaBICHUs Y4eOHOH U
HAY4YHO-TIOMYJISIpHONH HMH(OpManuy, NOJYYEeHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyl0 HH(POPMALIHUIO;

NPUBOAUTH MPUMEPHI BKJIAaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B IOBCEIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUHN C TPHOOPAMH U TEXHUYECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOZICHHS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOILEH cperne;

paboTaTh B IpYIIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padoTy
IpyNIbl, palMOHAIBHO paclpelneniarTh O00A3aHHOCTH U IUIAHUPOBATh JIEATEIIBHOCTh B
HECTaHJApPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ Ka)/JOr0 U3 YYaCTHUKOB T'PYIIIbI B
pelIeHNne paccMaTpUBAEMON MTPOOIIEMBI.

K xonny oOyuenust B 11 ki1acce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUI:

JIEMOHCTPHPOBATh Ha TMpUMeEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHUPA, B Pa3BUTHH COBPEMEHHOM TEXHUKM M TE€XHOJIOTHM, B IIPAKTUYECKOH
NeSITeIbHOCTH JII0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTBIBATh TIPaHMULIBl TPUMEHEHUS H3YYEHHBIX (U3UUECKUX MOJeNei: TOo4YeyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETAa, TOUYEYHBIH HCTOYHUK CBETa, SAEpHAs MOJENIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPH PEeICHUN (PU3UIECKUX 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
3JIEKTPOJUHAMUKN U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aUMOJEHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKINS, JAEWCTBUE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBUXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS U BOJIHBI, IPSIMOJIMHEHHOE pacpOoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, auppakuus W HOIApU3allus CBeTa, IHUCIEpCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTD;

OIUCBIBATh M3YYEHHBIE CBOICTBA BeIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHUYECKHE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOILECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CWiIa TOKa, JJIEKTPHUUECKOoe
HaNpsDKEHUE, JIEKTPUUECKOE COITPOTUBIIEHUE, Pa3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYIIas CUIA,
paboTa TOKa, MHIYKIMS MarHUTHOro Mouis, cwia Amnepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs 3JIEKTPUYECKOI0 M MAarHUTHOIO TOJeH, MepHoA W 4yacToTa KoseOaHud B
KoJ1e0aTeIbHOM KOHTYpE, 3apsij U CUjia TOKa B IMPOIECCe TapMOHMYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHUJjla JIMH3bI, IPU OINUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIMYMH, UX O0003HAueHUs M EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BEIHUYUHAMU;

ONKCHIBATh M3yYCHHBbIE KBAHTOBBIE SBJICHHUS M IPOLECCHI, HCIONIB3Ys (U3HUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJHBI M YacTOTa CBETa, DHEPrus U
UMIynbe (OTOHA, MEPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX sep, NpPU ONMUCAHUHU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUN CMBICT MCIOJIB3YEMbIX BEJIMYMH, WX OOO3HAYCHHS H



€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE NAaHHYIO (DHU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMYUHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3YS (DU3MUYECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCJENOBAaTEIbHOIO U IMAPAIICIBHOIO COEIMHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
IPSIMOJIMHEMHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBeTa, ypaBHeHHEe OHWHITEWHAa s (GoTodddeKTa, 3aKOH COXpaHEHUS OJHEPruH, 3aKOH
COXpaHEHMS] HMITYJIbCA, 3aKOH COXpPAHEHMsI DJEKTPUUECKOTro 3apsiia, 3aKOH COXpaHEHHS
MaccoBOI'O 4YHcIa, MOCTyJaThl bopa, 3aKOH paaMOakTUBHOTO pacmajaa, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
00jacTh) IPUMEHUMOCTH;

OTIpEe/IeIIATh HAIPaBJIICHWE BEKTOpPAa MHIYKIUU MArHUTHOTO MOJS MPOBOJAHHMKA C TOKOM,
cuiibl AMriepa u cuiibl Jlopeniia;

CTPOUTH U OIUCHIBATH N300pakKEHHE, CO3/1aBAEMOE TUNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBITIOJIHATh OKCIEPUMEHTHI IO HWCCIEAOBAHHIO (DU3MUYECKUX SBJICHUH M TPOIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX W KOCBEHHBIX HW3MEpPEHHil: mpu dSToM  (HOpMyIHpoBaTh
npobiieMy/3ajauy W TUNOTE3y Y4eOHOrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BBIBOKI;

OCYIIECTBIISITh MPSIMBIE W KOCBEHHBIE H3MEpPEHHS (U3UYECKUX BEIWYHH, IMPH ITOM
BBIOMpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIOJNb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTEeH U3MEPEHHUIA;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH C MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUN:
IpU 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBATH Pe3yJbTAThl MOIYYEHHOW 3aBUCHMOCTHU
buznyecKkux BENWYMH B BHAE TaOMUIl M TrpaduKOB, JeiaTh BBIBOABI IO pe3yiabTaTam
UCCIIEJIOBAHUS,

coOnrofarh mnpaBuia O€30HacCHOrO TpyAa IMPU NPOBEACHUM HCCIEIOBAaHUM B paMKax
y4eOHOrO0 JKCIIEpUMEHTA, Y4EeOHO-UCCIIENOBATENbCKOM M TMPOEKTHOM  JEATENbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTENBbHBIX YCTPOMCTB U 1aOOPaTOPHOI0 000PYAOBaHUS;

pewmiatb pacyu€THble 3aJaud C SIBHO 3aJaHHOM (u3Muecko MOJENbI0, HCIONIb3Ys
¢u3nyeckue 3aKOHbI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4i BHIOMpATh (PU3MUECKYIO
MOJieb, BBIACNATh (U3NYECKUE BEIMUMHBI M (OpMYJbl, HEOOXOIHWMbIE s €€ peleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUecKoi BEIMUHHBI,

peliarb KayeCTBEHHBIE 3aJayM: BBICTPAUBATh JIOTMYECKHM HEMPOTHUBOPEUMBYIO LEMOYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBIICHNUS,

UCIOJIb30BaTh NPU PELIEHHMH Y4eOHBIX 3ajjad COBPEMEHHbIE HH(OPMAalMOHHbIE
TEXHOJIOTUHM Ul TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yuyeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpPMAIMK, TMONYYEHHOW W3 Pa3IMYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOJIyYaeMyro HH(OpMaIINIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30M1acHOT0 MCIIOJIb30BAaHMSI B TOBCEJHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BbSCHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUECKWE 3HAHMUS MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPH O0paIeHUH C TPHOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHHMs 3I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpene;



paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUATBHBIX POJIEH, IUIAaHUPOBATh paboTy
TPYNIbI, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJAPTHBIX CUTYalMsIX, aJIeKBaTHO OLIEHMBATh BKJIaJ KaXKIOIO M3 YYaCTHUKOB IpYMIbI B

pelIeHne paccCMaTPUBAEMOi TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne i/ P Kourtpoasnbie Ilpakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTO3HAHUS 2 bubmorexa HOK
' A Vi https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pasznea 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorera [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 hitps-//m.cdsoo.ru/Ti41bf72
Uroro no pazgeny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU 9 1 bubmuotexa [JOK
’ TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 5 bubnnoreka [HOK

®a3oBbIe IEPEXOIbI

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




Hroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
41 MEKTPOCTATHIA 10 https:/m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' Pa3IMYHbIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe nose. DIeKTpOMarHuTHas 1 1 3 bubnnoreka [JOK
) WHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4YecKHue U AIEKTPOMAarHuTHBIE 9 | bubnuorexa [JOK
' KoJIeGaHust https://m.edsoo.ru/7f41c97¢
29 MexaHn4yecKkne U dJIEKTPOMArHUTHBIS 5 | bubnmnoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
’ OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 i
VICMCHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue aToma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SApO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa [OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromee MOBTOPEHHE 4 Etlffj;lifjsiggﬁfmcwc
Hroro no pazneny 4
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE

Ne Hara uudposeie

Tema ypoka Konrpoasusie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE

padoThI padoThI
pecypchl

®du3nka — HayKa O PUPOJIE.

1 Hayunebie MeT(})]K bl HO?I»)HapHI/ISI 1 bubnorexa LIOK

ya 8 https://m.edsoo.ru/ff0c32e2
OKPY’KaloILEero Mupa
Posb 1 MecTo ¢uzuku B

) (GhOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
HAay4YHON KapTUHBI MUDPa, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOU IESITENBHOCTH JIHOIEU
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIFHOCTHh MEXaHHYECKOTO | bubmuorexa [JOK
newxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMONMHENHOE | bubnuoreka [IOK
JIBUKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEHHOE | bubnnorexka [HOK
JOBUKECHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHOe maieHue. Y CKopeHue 1 bu6mmorexa [IOK
¢BOOOIHOTO ITaIEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JIBrm>keHre MaTepraibHON TOYKH 10 1 bubmmorexa LOK

p https://m.edsoo.ru/ffOc3ada
OKPY’KHOCTH
8 IIpuHiun oTHOCUTENBHOCTH [ anumes. 1 bubnmoreka [JOK




HMuepunanpHble CUCTEMBI OTCYETA.
IIepssiit 3ak0oH HproToHa

Macca tena. Cuna. [Ipunmun

https://m.edsoo.ru/ffOc3be8

9 Cynepro3uiuu cui. Bropoii 3akoH bubmmorexa [IOK
YHep - PTOpOR: https://m.edsoo.ru/ff0c3be8
HproToHa 17151 MaTepUaIbHON TOUYKH

10 Tperuii 3akoH HeroToHa 11 bubmumoreka [IOK
MaTepUaJIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TspKecTH. [lepBas kocMuueckast bubmmorexa [IOK

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

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
Teja https://m.edsoo.ru/ffOc3el8
Cuia tpenus. KoaddunmeHt tpenus.

13 Cuna Zin OTI/IBJIeI({qu:I apu I[BI/I)Pi(eHI/II/I bubmmorera [TOK

P P https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU ra3e
[TocTymarenbHOe U BpalaTelIbHOE

14 JIBIKEHUE a0COJIFOTHO TBEPJIOTO Tea. bubnuoteka [JOK
MowmenT cunsl. [lnedo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHUS TBEPJIOTO Tea
NMitynbsc MaTepHalbHON TOYKH,

15 CHCTEMBI MaTePHUAIIbHBIX TOYCK. bubnmoreka [JOK
HMitynbc critbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE MBIKEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernaeckast sHEpTUsS MaTepruaIbHONR bubnmnoreka [JOK
Touku. Teopema 06 M3MEeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKOI YHEPT U

17 IToreHunanbHas sHEprusi. bubnuoreka [IOK




18

[ToreHuunanbHas SHEPTUS YIIPYTO
ne(pOpMHUPOBAHHON MPYKUHBIL.
[lorennmansHast SHEPTrHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsi3b paboThI
HCIIOTCHIINAJIBHBIX CHUJI C USMCHCHUEM
MEXaHUYECKOUI OHCPIUU CUCTCMBI TCIL.
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

https://m.edsoo.ru/ffOc461a

bubmuorexa [JOK
https://m.edsoo.ru/ffOc478c

19

JlaGopaTtopHas pabota
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
U3MEHEHHEM MEXaHWYECKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO JKI'yTa»

20

21

22

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpPAHEHHUS B MEXaHHUKE»

OCHOBHBIE MOJOKEHUSI MOJIEKYIISIPHO-
KHHETH4YeCcKo! Teopuu. bpoyHoBckoe
nswxkenue. Auddysus

Xapakrep NBUKEHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, )KUIKOCTEH
U TBEPABIX TEI

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

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

23

Macca monekyn. KonuuectBo
BemectBa. [locTtostHHas ABoraapo

24

TemoBoe paBHOBecue. TemnepaTypa
u e€ u3Mepenue. [llkana Temneparyp




Lenscus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOlcomoTHas TeMIiepaTypa Kak Mepa

26 CpeaHel KHHETHYECKOM SHEPruun bubnunoreka [HOK
JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota

73 «HMccnenoBanue 3aBUCUMOCTH MEXAY
napameTpaMH COCTOSHUS
Pa3peKEHHOT0 Ta3a»

79 H3onponecchl B ACATBHOM ra3e U X bubnnoreka [JOK
rpadguueckoe npeacTaBleHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 crocoObI e€ n3menenust. Konmnuectso bubnuoteka [JOK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrusl OTHOATOMHOTI'O UJI€AJIBHOTO
rasa

31 Bunae! renionepenaun bubmmorera [IOK

https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonngecTBo TemoTs! mpu bubmmorexa [OK
. https://m.edsoo.ru/ff0c5¢36
Teruonepenade. AnuabaTHBIN Mpolecce

3 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bubmuorexa [IOK
MPUMEHEHUE K U30IPOLIECCAM https://m.edsoo.ru/ffOcSefc

34 HeobpaTumocTs poIeccoB B bubnmoreka [JOK




npupone. Bropoii 3akon
TEPMOJIMHAMUKH

[Tpuniun nevicteust u KII/ TenmoBoit

https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK

35
MallWHbI https://m.edsoo.ru/ff0c600a

36 Huxi Kapno u ero KIIJ{

37 DKoJOoru4YecKue npooIeMbl
TEIUIOPHEPTETUKHU

18 O6o6maromuii ypok «MolekysipHast bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTpomnpHas padboTa mo Teme

39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LIOK

yip ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI)

40 [Tapoo6pazoBaHue ¥ KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS

41 BJIAJKHOCTh BO3/1yXa. HachleHHbIN bubnmorexa LIOK

Ayxa. Hackit https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramnmyeckue n

42 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuoteka [JOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
KkpucTayibl. COBpeMEHHBIE MaTePHAITBI
[1naBneHue M KpUCTAIITA3AITHSI.

43 VY nenpHas TEMI0TA MJIaBICHUS Bubmmorexa LHOK

A ' https://m.edsoo.ru/ff0c6708
CyO6numarus
bubmuorexa [JOK
44 VYpaBHeHMe Ter10Boro 6agaHca
PABHEHIE TEHOROLO Datial https://m.edsoo.ru/ff0c6820
45 OneKTpu3anus Tei. JNEKTPUIECKUN bubnmoreka [JOK

3apsn. JIBa BUa 3JIEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc




3apsga10B

IIpoBOIHKKH, TUATIEKTPUKH U

46 OJYOPOBOIHUKH. 3aKOH COXPaHEHUI buGnnorexa LIOK
yip a ’ p https://m.edsoo.ru/ffO0c6bcc
3JIEKTPUYECKOIO 3apsijia
B3aumoneiictBue 3apsiioB. 3aKOH
47 Kynona. ToueuHBIN 31€KTPUIECKUI Eubmorexa ITOK
Y ' p https://m.edsoo.ru/ffOc6cesd
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
43 nonst. [IpuHumn cynepno3uuuu bubnunoreka [JOK
ANEKTPUYECKHUX TosneH. JInnun https://m.edsoo.ru/ffOc6df2
HAPSKEHHOCTH
Pabota cun 3eKTpoCcTaTHIeCcKOro
49 nois. Ilorennuan. PasHocTh bubnnorexa LIOK
’ tadt. https://m.edsoo.ru/ff0c6£00
[IOTEHINAIIOB
ITIpoBOOHUKH U DUSIEKTPUKHU B
50 3J'IpeKT OCTaTUYECKOM HOIJ)'IC bubmmorera [TOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DnexTpoéMKocTh. KoHIencaTo
p A p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD MJIOCKOTO
52 KOHJEHcaTOpa. DHEPTHU 3apsKEHHOTO bubmmorera [IOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
53 JlabopaTtopHast pabota "M3mepenne
3JIEKTPOEMKOCTH KOHAEHcaTopa'
[TpuHIUMIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHHOTO

ammapara, CTpyHHOT0 MpUHTEpa.
DJIEeKTpOCTaTUUYECKas 3aIUTa.




55

56

57

3a3emileHue AIEKTPOIpruOOpPOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akon Oma jist
y4acTKa Ienu

[TocnenoBarensHOE, MapaieibHOE,
CMEIIaHHOE COSANHEHHE
npoBoaHUKOB. JlaboparopHas pabota
«M3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOB

PabGoTa 1 MOIIHOCTH ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 715 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenune DJIC ucTOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHUS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PesepBnbiil ypok. KonTposibHas
pabota 1o Teme "DnekTpoauHaMuka' /
Bcepoccuiickas mpoBepodHas paboTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

61

O06o06mmarmuit ypok
«OnexTponuHamukay / Beepoccuiickas
poBepoyHas paborta

DJNIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJIIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be




DJIEKTPUUYECKUHN TOK B BAKyyMe.

62 . 1
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[TomynpoBoiHUKH, X COOCTBEHHAs U

63 pUMecHas MpoBoAUMOCThb. CBoiCTBa | bubnmoreka [JOK
p—n-nepexoaa. [lonynpoBoaHNKOBBIE https://m.edsoo.ru/ffOc84ae
npuOOpbI
DIIEKTPUUYECKHI TOK B pacTBOpax U

64 pacIuiaBax 3JIEKTPOJIUTOB. 1 bubnuorexa [JOK
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DIIEKTPUUYECKHI TOK B Ta3ax.

65 CamocTosTenbHbIN 1 | bubnuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MoaHusl. https://m.edsoo.ru/ff0c84ae
ITma3ma
DnexTpuueckue npuOopsl U

66 YCTPOMCTBA U UX IPAKTUYECKOE | bubnnorexka [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€e301acHOCTH
KonTponbHas padora no teme

67 «nekTpocratuka. [locTosiHHBIN 1 bubmuorexa [JOK
3NEKTpUYEeCKUil TOK. TOKH B https://m.edsoo.ru/ffO0c8a8a
Pa3IMYHBIX CPEeIAX»

68 PeseprubIil ypok. O600marommi ypok 1 bubmuorexa [JOK
o temam 10 knacca https://m.edsoo.ru/ff0c8f6¢c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
[\
‘:;n Tema ypoxa Beero Kontposbubie IIpakTnueckue i[:;:ennﬂ :)I;I[()l;l;ziz:eﬂbﬂme
padoThI padoThI pecypenr
[TocTossHHBIC MATHUTHI U UX

| B3auMoJielcTBHE. MarHuTHOE 10JI¢. | bubnunoreka LIOK
BekTop MaruutHON MHAYKIMU. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHuTHON MHAYKIIMHU
MarauTHO€E 1oJIe MPOBOJIHUKA C

) TokoM. OmnbIT DpcTeaa. | bubmmoreka [JOK
B3anmopeiicTBre NpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas paborta «3yuenue | | bubnmnorexa [JOK
MarHUTHOTO IIOJI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleicTBME MarHUTHOTO TOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.

4 JlaGopatopHnas pabora | | bubmuoreka [IOK
«HccnenoBanue IerUcTBUSI https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JleicTBME MarHUTHOTO TOJISI Ha

5 JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopennia. PaGoTa critbr https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarauTHas HHAyKIus. [loTok

6 BEKTOpa MarHuTHOM uHAYKIMU. IC 1
WHAYKIUU. 3aKOH JIEKTPOMarHUTHON




unaykiuu dapanes

Jlaboparopnas pabota
«MccnenoBanue SBICHUS
AIIEKTPOMATHUTHOM HHITyKIIUU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. 31C caMOMHIyKIUH.
DHeprusi MarHuTHOTO TOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMarHuTHOE 1oJie

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

TexHudeckue ycTpoucTBa U Ux
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHAs TI€Yb

10

11

12

13

O6o0maromuii ypok «MarautHoe
I10JI€C. QHGKTPOMaFHI/ITHaﬂ WHIAYKIOUS

KonTponbHas pabota mo Teme
«Mar"auTtHoe I10JI€e.
SHGKTpOMaFHI/ITHaH I/IHIIYKIII/IH»

CB00O/IHBIE MEXaHUYECKUE
Kosebanus. ['apMoHHUeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHHH.
[IpeBpamenue saepruu

JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH
nepuo/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTU ¥ MAcChl TPy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ffO0cab82

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

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

14

Konebartenbublit KoHTYp. CBOOOTHBIC

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




15

16

17

18

OJICKTPOMArHuTHBIC KOoJIEOaHHS B
nacajibHOM KoJIe0aTeIbHOM KOHTYPC.
Amnainorus MCKAY MCXaHUYCCKNMHU U
SJICKTPOMAariuTHbIMHA KOJICOAHHSIMH

®opmyna Tomcona. 3akoH
COXPAHEHUS SHEPTUU B UJICATBHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBneHue o 3aTyxaromx
KosieOaHusX. BbIHYXIeHHbBIE
MeXaHHYeCKHE Koaebanus. Pe3onanc.
BbIHYXIEHHBIE 3JICKTPOMarHUTHBIC
Kose0anus

[lepemennsbiii Tok. CUHYCOMIANBHBIN
IepEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUTUTYIHOE U
NEHCTBYIOIEE 3HAUEHHUE CUJTbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBozacrtso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SHEPTUU

bu6nmoreka [IOK
https://m.edsoo.ru/ffO0cb9c4

bubmuoreka [{OK
https://m.edsoo.ru/ff0cbb86

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbd34

19

Y CTpoHCTBO U MPAKTHYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOr0 3BOHKA,
reHeparopa IepeMEeHHOro ToKa,
JIMHUH 3JIEKTpolepesayd

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynbTypa ncnonb3oBanus
AJEKTPOIHEPTHH B IIOBCEAHEBHOM
KU3HU




MexaHu4ecKre BOJTHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopoctsb

bu6nmoreka [IOK

21
pacrpocTpaHeHus U JJIUHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunbie U IPOOJILHBIE BOJIHBI
” 3ByK. CKOpOCTb 3BYyKa. | pOMKOCTh bubnmnoreka HOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJIHBI, UX
. bubnuorexa [{OK
23 cBOMcTBa U ckopocTsb. [lIkana
https://m.edsoo.ru/ffOccfe0
3J€KTPOMAarHUTHBIX BOJIH
[IpuHUMnIBl paTUOCBS3U U
24 TeneBuaeHus. Pa3Burue cpeacts
cBA3U. Paguonokanus
)5 Konrponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffO0cc6f8
[IpssMonuHENHOE pacpoCTpaHEeHNe
26 CBETa B OJIHOPOJIHOM Cpejie. bubnmnorexa [JOK
Toueynslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
bubmmoreka IIOK
27 oTpaxkeHus ceera. [loctpoeHue
. https://m.edsoo.ru/ff0cd4e0
n300pakeHMi B TUIOCKOM 3epKasie
[Ipenomnenne ceera. [lonHoe
73 BHYTpeHHee oTpaxeHue. IIpenenbHblil bu6muoreka [JOK
YI'oJ1 IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ffO0cd7f6
OTpaXKEHUs
79 JlabopaTtopHas pabota «3mepenue bubnmnoreka [JOK
MoKa3aTelis MPETOMIIEHUS CTEKIIAY https://m.edsoo.ru/ffO0cd67a
30 Jlunzel. [ocTpoenne n300paxeHuii B bubnmoreka [JOK




nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenuueHue JIuH3bI

JlaGopaTopHas paboTta

https://m.edsoo.ru/ffOcddle

31 «HccnenoBanue cBOUCTB
M300paXeHUI B TUH3AX»
Hucnepcus cBera. CIoXHBIA COCTaB
1 oenoro ceera. L[Bet. JTabopaTopHas
pabora «HabmroaeHue nucrnepceun
CBETa»
13 Wutepdepennus cera. Audpaxius bubnuoreka [IOK
ceta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspuszanusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOPHI U yCTPOMCTBA U
yCIOBUS MX O€30MacHOr0 MPUMEHEHUs
['panu1bl MPUMEHUMOCTH
36 KJIAaCCUYECKOU MexaHuKH. [locTymarsl bubmuoreka [IOK
CIIELIMAIBHON TEOPHUH https://m.edsoo.ru/ffOcf862
OTHOCUTEIbHOCTH
OTHOCHUTENHHOCTD OJTHOBPEMEHHOCTH.
bubnunorexa LIOK
37 3ameyieHre BpeMEHH B COKpAIlleHNE
https://m.edsoo.ru/ffOcfad2
JUTHHBI
DHeprusi ¥ UMNYJIbC PENSTUBUCTCKOM
. bubmuoreka [JOK
38 yacTUIbl. CBSA3b MacChl C SHEPTHEN U
https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPTHUS TTOKOS
KonrponsHas padora «OnTHKa.
. but6mmoreka [IOK
39 OcHOBBI cIELIMATIBHOM Teopun

OTHOCUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0




®otonsl. Dopmyna [Inanka. Jueprus

bu6nmmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE BuG 10K
HOIMOTEKA
41 otodddexra. OnuiTer A. T
¢ b https://m.edsoo.ru/ffOcffc4
CroeToBa
3akoHsl poTorddekra. YpaBHeHue
42 aﬁHMTeIgI)Ha JI(I:Iq)(i)OTOB(i)(;@)CKTa bubmorexa LIOK
. ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potosaddexra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XMHUUYECKOE NEHCTBHE bubmmorexa LOK
ACBE. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnuyeckue ycTpoiicTBa u
MPAKTUYECKOE IPUMEHEHHUE:
44
(dhoTosneMeHT, GOTOIATUHK,
coJIHeUHas ObaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubnuoreka [{OK
KBAHTOBOM ONTHUKM) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pesepdopna no paccesHuro o-4actu bubmorexa HOK
POpAa o p t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
but6mmoreka [IOK
47 I1 b
OCTYJaTHL bopa https://m.edsoo.ru/ff0dOafa
W3nyuenne u mornomnieHrne GpoTOHOB
48 i I/I}ll'lqe €XO0JIe aTOMa C O H(()ll)"O OBHS bubmmorexa TIOK
P pexon . g P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha ApyTroi. Buasl ciekTpoB
BoimoBbIe cBoMcTBa YacTHIL. BoTHEBI
. bubmuorexa [IOK
49 ne bpoitna. KopnyckyisipHo-

BOJIHOBOM nyanu3Mm. ClIOHTaHHOE U

https://m.edsoo.ru/ff0dOca8
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BBIHYXXACHHOC U3JIYUCHUC

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopna no onpenenenuto cocraBa

PaaOaKTUBHOI'O U3TTYyYCHUSA

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(da-, 6era-, ramma-
n3iydeHus. Biousnue
PaJIMOAKTUBHOCTH Ha )KUBBIC
OpraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEeKTPOHHBIA U O3UTPOHHBIN OeTa-
pacnazn. ['aMma-usiydenue

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

53

DHeprus cBA3M HYKJIOHOB B S7pE.
SAnepHsle peakunu. A nepHblit
peaktop. [Ipo6iiembl, TEPCIEKTUBHI,
9KOJIOTMUECKUE aCEeKThI SEPHOI
SHEPreTHKU

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTPOHA. MeTo 16l HAOTIOIEHUS U
pErucTpanmu JI€MEHTAPHBIX YACTHII.
Kpyrusiit cton «®@yHaaMeHTanbHbIe
B3aUMOJIeUCTBUS. ENUHCTBO
(bu3MUeCKOi KapTUHBI MUPA

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

OTans! Pa3sBUTHUA aCTPOHOMHHU.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3Ha4YE€HHE aCTPOHOMMH. Bup
3BE31HOrO Heba. Co3Be3aus, IpKHe
3BE3 b1, IIAHETHI, UX BUANMOE
JABMOKXCHUC. CoaHeyHast cucTeMa




56

57

58

59

60

Counuue. ConHeuHass akTUBHOCTD.
Ncrounuk sHepruu CosHua U 3BE3]1

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOM
nocJieIoBaTelbHOCTU. BHYTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU U
sBostoniu CoJHIa U 3BE31

Muneunsiii [1yTe — Hama ['anakTuka.
[Tonoxenue n aBmwxenne CojiHIA B
l'anaktuke. I'anaktuku. YépHbie
JBIPBI B SIAPAX TFalakTHK

Bcenennas. Pa3z0beranue ragakTHK.
Teopus bosbioro B3peisa.
PennkroBoe usnyudenue.
MeraranakTuka

Hepemennsie npobieMbl acCTpOHOMUHT

61

62

63

KontponbHas padota «2J1€eMEHTHI
aCTPOHOMHU U aCTPOPUIUKI

O6o06maromuit ypok. Ponb ¢puzuku u
ACTPOHOMHUU B YKOHOMHUYECKOM,
TEXHOJIOTUYECKOW, COUUAIIBHON 1
ATUYECKOH chepax NeaTeTbHOCTH
YeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto

($U3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

64

O6o0maromuii ypok. Poib




(dbuzuvecKoit Teopun B HOPMUPOBAHUH
MPECTaBICHUN O (PU3UYECKOI
KapTHHE MHpa

O6o06maromuii ypok. Mecto
(hU3UYECKO KapTUHBI MUPA B 00IIEM

65 Py COBPEMEHHBIX €CTECTBEHHO- !
HAy4YHBIX IPEJICTaBICHUN O IPUPOE

66 PesepBHbIil ypok. MaruutHoe noie. |
DneKTpoOMarHuTHasi MHAYKLHS
PesepBubiit ypok. Ontuka. OCHOBBI

67 CHeIMaIbHON TEOpUHU 1
OTHOCHUTEJIBHOCTH
Pesepubiii ypok. KBanToBast ¢pusuka.

68 SHGI\EGHTLI};I::TPOHOMI/II/I u ! 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0d1784
acTpopU3NKH
OBIIEE KOJIMYECTBO YACOB I10 63
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha NpPUMEpaxX poJib M MecTo (u3MKu B
(hopMUPOBAaHMHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKOU NESATEIbHOCTH

moaei

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UCATBbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsal — IpU PEUICHUH

¢busnveckux 3a1aq

10.3

10.4

Pacnio3naBath (usmueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETUUYECKOW Teopuun
CTpPOCHMsI  BELECTBA U  JJIEKTPOJUHAMHMKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIUHEHHOe JBHXKEHHE, CBOOOAHOE IaJieHHe
T€d, JABWXKEHHE IO OKPYXHOCTHU, WHEpLUs, B3aUMOJCICTBUE TE;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  Tel, U3MEHeHHe oO0béMa Tel TMpH  HarpeBaHUM
(oxJIaXkIeHnHn), TeIJIOBOE€ paBHOBECHE, HCIApEeHHe, KOHJEeHcalus,
IJaBJICHUE, KpUCTAJUIM3allMs, KWUIIEHHE, BJIAXXHOCTh BO31yXa,
MOBBIIICHNUE JABJICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy I[apaMeTpaMH COCTOSIHMS Ta3a B M30IpoLeccax;

QJICKTpU3anus TeJl, B3aHMO/ICHICTBHE 3apAaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ys (U3NYEecKHe
BEJIMYUHBL: KOOPJHMHATA, IIyTh, IEpEMEIIEHUE, CKOPOCTb, YCKOPEHHE,
Macca Tella, CWIa, WMIYJIbC Tella, KWUHETUYECKas DHEPIus,
MOTEHIMabHasl SHEprus, MeXaHudeckas pabdoTa, MeXaHHYecKas
MOIITHOCTh; TIPY ONMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICH
UCIOJIb3YEMBIX BEJIMYHMH, MX OOO3HAu€HUs M €AMHUIIbI, HaXOAWUTH
(hopMyIibl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINM4YMHaMuU

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEILUIOBBIC




10.6

10.7

10.8

SIBJICHUSI, UCHOJBb3ys (U3MUECKUE BEJIMYMHBI: JIaBJICHHUE Tasa,
TEMIEpaTypa, CPEAHSs KHHETUYCCKas OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEAHEKBaJIpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHsSS JHeprus, pabora rasa,
KOd(pPUIIMEHT TOJIE3HOTO0 JEUCTBUS TEIUIOBOTO JBUTATEINSI; TPH
ONHUCAaHUU MPaBHIILHO TPaKTOBATh busnueckuit CMBICIT
UCIIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUECKYIO BETHUUHY C APYTHMHU

BCIIMYHUHaAM

OnuceiBaTh M3y4YeHHBbIE JJEKTPUUECKHE CBOWCTBA BEIECTBA U
JNIEKTPUYECKUE  SIBIICHUs  (MPOILECCHI), HCIONB3ys  (hU3HYECKHe
BEJIMYUHBI: ANEKTPUYECKUN  3apsif, AJEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMANl, Pa3HOCTh MOTEHILHAJOB;, MpH
OMMCAaHUU TPABWILHO TPAKTOBATh (PU3NYECKUI CMBICI HCIIOJIb3yEeMbIX
BEeIIMYMH, WX OOO3HAYCHHUS W CIWHUIGI, YKa3bBaTh (HOPMYIIBI,
CBS3BIBAIOIME JAaHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCIN4YNHaMN

aHaIM3UpoOBaTh (PU3MUYECKHE MPOLECChl M SABJICHMS, HCHOIb3Ys
¢bu3nyeckye 3aKOHbI U MIPUHLUIBL: 3aKOH BCEMUPHOTo TArotenus, I, 11
n III 3akonsl HbroTOHA, 3aKOH COXpaHEHUS MEXAaHWYECKOM JHEpIud,
3aKOH COXPaHEHUS MMITYJIbCA, IPUHLHUII CYIEPIIO3ULUN CUJI, TPUHIUIT
paBHOIIpaBUs HHEPLUUAIBHBIX CUCTEM  OTCUETa; MOJIEKYJIIPHO-
KMHETUYECKYI0 TCOPUIO CTPOEHUs BEILECTBA, a30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KHUHETUYECKOM SHEPrUU TEIUIOBOIO JBHUKEHHS MOJEKYN C
aOCOJIIOTHOM TEMITepaTypoi, MEPBBIA 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsna, 3akoH KyrnoHa; mpu 3ToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YecKOoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) IPUMEHUMOCTH
OOBSCHATH OCHOBHBIC TPHUHIMUIBI JCUCTBUS MAaIluH, TPUOOPOB WU
TEXHUYECKUX YCTPONCTB; pa3ivuaTh YCJIOBHS UX 0€30MaCHOTO

HCIIOJIb30BAHUS B IIOBCETHEBHOM KU3HHU

10.9

BBITIONTHATE SKCIIEPUMEHTHI TI0 HCCIISIOBAHUIO (PU3NICCKUX SIBJICHUN U
MIPOLIECCOB C MCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
3ToM (QOopMyIHpOBaTh MpodiieMy (3ahady) W THUNOTE3Y Y4eOHOro
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OCYIHCCTBJ'IS[TB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (i)I/ISI/I‘-IeCKI/IX

BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHsS U




HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OLICHKN HOFpGHIHOCTGfI I/IBMepeHI/Iﬁ

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QHUINYECKUMHU BEJIMYMHAMH C
WCIIOJIB30BAHUEM IIPSAMBIX H3MEPEHMM; NPU 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MUecKrX BEIWYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI O

pe3ybTaTaM UCCICI0OBaHNA

CobmromaTe mpaBmiia  0O€30MAaCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro OKCIEPHUMEHTa, Yy4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEpUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHple 3aa4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M TNPUHILMIIBI, HAa OCHOBE aHaIU3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢dbu3nueckre BENMYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl ©€ PEIICHUS,
IIpOBOAUTD paCLIéTI)I U OOCHHUBATH PCAJIBbHOCTD MOJYUYCHHOTO 3HAUYCHUA

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOTHYCCKH
HCTIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUS

Hcnonp3oBaTe MNpU  peLICHUMH YY4EOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpeTalMi W NPEACTABICHUS Y4eOHOW W HayYHO-IOMYJISIPHOM
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUUYECKH

AHAJIU3UPOBATD MMOJIYI4aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH HpHUMEpBI BKJIAJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKu, OOBSICHEHHE HPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOTHI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU O0palleHnH ¢ pudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUs 3I0pOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTHUYCCKOTO ITOBCACHHUA B oxpymaromeﬁ cpeac

PaGoTtate B rpymnie ¢ BBIINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paCHpPEneNiTh
00S13aHHOCTH U IIJIAHUPOBAaTh JESATENbHOCTh B HECTAHIAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 YYaCTHUKOB

TPYIIIBI B peLIEHHE pacCMaTPUBAEMON MTPOOIIEMBI




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBaHusi

11.1

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (U3MKH B
(OpMHUPOBAaHUN COBPEMEHHOW HAayyHOW KapTHUHBI MHpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKH M TE€XHOJIOTHH, B MPAKTUYECKON ACATEIbHOCTH
JFO/IEH, IETTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

VY4uTBIBaTh I'PaHULIBI IPUMEHEHHUS U3YYEHHBIX (QU3NYECKUX MOZEIEH:
TOYEUHBIN NIEKTPUYECKUHN 3apsl, snepHas MOJEIb aTOMa, HYKJIOHHAas

MOJIEJIb AaTOMHOTO Sipa MPH pelIeHN: (pr3nYecKux 3aaa4d

11.3

114

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJAMHAMUKM M  KBaHTOBOH  (pu3uKw:
AJIEKTPUYECKAsT MPOBOJIUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JICHCTBUS ~ TOKa,  B3aMMOJICHCTBHE  MAarHHUTOB,
JNICKTPOMArHUTHAs MHAYKIMSA, JCHCTBME MArHUTHOTO TIOJIsi Ha
MPOBOJHUK C TOKOM W JBIDKYIIMWCS 3apsi, 3JIEKTPOMArHUTHbBIE
KoJieOaHWsT W BOJHBI, MPSIMOJMHEHHOE pacIpOCTPaHEHUE CBETa,
OTpaXEHWE,  MpejioMIIeHHe,  HWHTepdepeHuus, aAudpakuus U
NOJISIpU3alUsl CBETa, TUCIEPCHs CBeTa, (OTOAIEKTpUYecKuit 3ddekr
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIIEKTpa aToMa  BOJOpPOJA, ©CTeCTBEHHass M  HMCKYCCTBEHHas

PAaAuOaKTUBHOCTDH

OnwuceiBaTh  M3yueHHBIE CBOICTBa  BelleCcTBA  (DJIEKTPHUUECKUE,
MarHUTHBIE, ONITUYECKHE, JIEKTPUIECKYIO MPOBOJAUMOCTD Pa3IMUHBIX
Cpel) U DJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢bu3nueckue BENUYHMHBL:  DJCKTPUUECKUH  3aps], CHiIa  TOKa,
QJIEKTPUUECKOE  HANpPSHKEHHWE,  DJIEKTPHUECKOE  CONPOTHBIICHHE,
pasHocTh moteHnuanoB, JJIC, pabora Toka, MHAYKIIMS MarHUTHOTO
monsa, cuna Awmmepa, cuia JlopeHna, WHAYKTUBHOCTh KATYIIKH,
9HEpPrus 3MEKTPUUECKOT0 W MArHUTHOTO MOJEH, MepuoJl M YacToTa
KoJieOaHu# B KoJIeOaTEIbHOM KOHTYpE, 3apsij U CHjIa TOKa B MPOIEcce
TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJIeOaHMIA, dokycHOe
paccTosiHMe W ONTHUYecKas CHJIa JIMH3BI, MPU OMNUCAHWUU TPABUIBHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIOJB3YEMBIX BEIMYWH, UX
0003HAYeHHUST W CIUHMIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JaHHYI0 (PU3MYECKYIO BEJTUUHHY C APYTUMHU BETMYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBLIC ABJICHUSA U MPOUCCCHI, UCIIOJIb3YA
(bmuqecxne BCJIMYUHBI: CKOPOCTH BJICKTPOMATIrHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, SHEPIrusd MU HMIIYJIBC (I)OTOHa, nepruoa
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IHIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb (1)I/IBI/II-IGCKI/II\/JI CMBICJI UCITIOJIB3YCMbIX BCJIWYUH,
nXx 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaTb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMYUHY C APYTUMHU BECIIMYMHAMHU, BBIYHUCIIATH

3HA4YCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢usnveckue 3aKOHBl W NpHHOUNBL  3akoH Owma,  3aKOHBI
MOCJIEZOBATEIBHOTO M TMAapajUIeIbHOIO COCIMHECHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3J1€KTPOMAarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUSI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ TNPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHEHHS JHEPTUU, 3aKOH COXpaHEHUS
UMITyJIbCA, 3aKOH COXPaHEHUS OJCKTPUUECKOTO 3apsja, 3aKOH
COXpPaHGHHUsI  MacCOBOIO  YHCJA, TMOCTYyNaTthl  bopa,  3akoH
palMOaKTUBHOIO pacmaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBHIPAKCHUE M YCIOBUS

(rpaHMIIBI, 00IACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIWMKW MArduTHOI'O I10JIA

MMPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pPKaJioM, TOHKOU JIMH301

11.9

BBIOMHATE SKCTIEPUMEHTHI TIO HCCIEA0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUIA; TIpU
sToM (dopmyaupoBaTh MpoOiemMy (3aady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

O60py,Z[OBaHI/I$[, MMPOBOAUTD OIIBIT U (I)OpMYJ'II/IpOBaTB BBIBOJbI

11.10

11.11

11.12

OCYHICCTBJ'I?ITI) npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘~IGCKI/IX
BCJINYHH, IIPpU 35TOM BI>I6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 HU3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMYMH C MCIOJIb30BAHUEM
NpsIMBIX ~ M3MEPEHWH; TMpPU OITOM KOHCTPYHMPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yiabTaThl IOJTYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeNaTh BBIBOBI [0 Pe3yJIbTaTaM

HUCCICIOBAaHUA

CobmomaTe mpaBuia 0Oe30MacHOrO Tpyna MpH  [POBEIECHUU




WCCIeOBaHUNH B paMKax ydeOHOTO JKCHepUMeHTa, Yy4eOHO-
HCCIIEN0BATEIbCKON U MPOEKTHOW AEATEIbHOCTU C MCIOJIb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U J1aOOPaTOPHOTO 000PYI0BaAHUSA

11.13

Pemate pacuérHple 3aa4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHONb3ysd (PU3MUECKHE 3aKOHBl M INPHUHIMIIBI, HA OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘-IéTBI 1 OLOCHHUBATH PCAJIBHOCTD MOJJIYYCHHOTO 3HAUYCHUA

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

Pemarr ~ kauecTBeHHBbIE  3ajauu: BBICTpAauBaTh  JIOTMYECKU
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYKICHHUM C OMOpPOil HAa M3y4eHHbIE

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTh mpu  pemieHUd yueOHBIX 3aJad  COBPEMEHHBIC
MH()OPMAIIMOHHBIC TEXHOJIOTMH JUIS TIOMCKA, CTPYKTYPUPOBAHWS,
MHTEPIpPETAllMd M TPEJCTABICHUS Y4eOHONW W HAyYHO-TIOMYJISIPHOM
nH(OpMAaLIUY, MOJYYEHHON U3 pPa3IUYHBIX MCTOYHUKOB; KPUTHUYECKU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MAaIIUH, MPHUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBHUS UX OE€30MaCHOTO HCIIOIb30BAHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoaMTH TIpUMEpPHI BKJIAJa POCCUHCKUX M 3apYOCIKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE IPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp30BaTh TeopeTHyeckue 3HaHUSA MO (PU3MKE B TOBCEIHEBHOM
KHU3HU 17151 o0ecriedeHns 6e30MacHOCTH Ipu o0palleHuy ¢ pudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUS 3I0pOBbS MU

cOOJII0ICHUSI HOPM SKOJIOTMYECKOT0 MOBECHHUS B OKpY Katollel cpefie

PaGorarp B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUTAaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeaessTh
0053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJEKBATHO OLIEHMBAThb BKJIAJ KaXIOr0 U3 YYaCTHUKOB

TPYIIIBI B pELIEHHE paccMaTprUBaeMoil MpooIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon Koa npoBepsiemoro

pasaeiia 3JIEMECHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITIO3HAHU A

1.1

1.2

®uzuka — Hayka o npupoae. Hayunbie
METO/bI MMO3HAHUS OKpYXkaroiero Mmupa. Poib
JKCIIEpUMEHTa M TEOpUHM B  Ipoliecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3mKke

MonenupoBanue (U3MYECKUX SBICHUH WU
nporeccoB. Hayunsie runores3sl. duznueckue
3aKOHBI U TeopuH. ['paHuIBl MPUMEHUMOCTH
¢buznyeckux 3aKOHOB. [punumn
coorBercTBUs. Pomp u Mecto Qu3MKH B
(GOpMHUpPOBaHMM  COBPEMEHHOW  Hay4HOM
KapTUHBI MUpa, B PAKTHYECKON

NESITELHOCTH JTIOAEH

MEXAHHWKA

2.1

##HPartH#KIHEMATUKA

Mexanngeckoe JABUXKCHUC. OTHOCUTENLHOCTh
MCXaHHUYCCKOIo JIBUKCHUSI. Cucrema orcuéra.

Tpaexropus

[lepememenue, cKOpocTh (CpemHsisi CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) U YCKOpEHHe
MaTepUAILHOW TOYKH, WX MPOEKIUH Ha OCH
CHCTEMBI KOOp/AMHAT. Crnoxenue

MIEpEMEICHUH U CIIOKEHUE CKOPOCTEN

PaBrOMepHOE U PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JIBWKEHUE. I'paduku
3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u repeMeleHus

MaTepPIaJIBHOfI TOYKH OT BPEMCHHA




2.2

2.1.5

2.1.6

CBoOopaHoe masienne. Y cCKopeHue CBOOOTHOTO

IagacHus

KpuBonnueliHoe nBuxeHHe. PaBHOMepHOE
JIBUKCHHE  MaTepUaJbHOM  TOYKM  IIO
OKPY’>KHOCTH. YTIIOBass CKOPOCTb, JIMHEHHAsA
CKOpPOCTb. Ilepuon u 4acToTa.

LlenTpOoCTpeMHTEIFHOE YCKOPEHHE

TexHuueckue YCTPOMCTBA: CIIUJIOMETD,
JBUKCHUE CHApsAIOB, LENHBIE W PEMEHHBIE
nepenayu

[IpakTueckue paboTHI. N3mepenune
MIHOBEHHOH CKOPOCTH. Hccnenosanue
COOTHOILUEHUSI MEXIY IMYyTSIMHU, MPOUIEHHBIMU
TEJIOM  3a  IIOCJIENOBAaTEIbHBIE  paBHBIC
IIPOMEKYTKH BPEMEHH TP PABHOYCKOPEHHOM
JBUKCHUM C HAa4aJlbHOM CKOPOCTBIO, PaBHOU
Hy/10. M3ydeHne NBUKEHUs LIapUKa B BA3KOU
xuakoctu.  M3ydeHwe — IBWKEHUs — Tela,

OpOILIEHHOT0 TOPU30HTAIBHO

#HPari## IMHAMUKA

2.2.1

[TpuHIHD OTHOCHUTEIILHOCTH lNanunes.
IlepBeii 3akoH Herorona. HMHepruanbHbie

CHUCTEMBI OTCUETA

222

223

Macca tena. Cuna. IIpuHnun cynepno3unuu

CHUJI

Bropoii 3akoH HproToHa 11 MarepuanbHOU
TOYKM B HWHEPLHAIBHOW CHUCTEME OTCYETA
(UCO). Tperuii 3akon HeloToHa ms

MaTCpHUaJIbHBIX TOUCK

224

2.2.5

3akoH BCEMHUPHOI'O TATOTCHUS. Cua TSHKeCTH.

IlepBas kocMuueckast ckopocTs. Bec tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus
CKOJIb)KEHUST M CHJa  TPEHUS  IOKOS.

Koaddunment tpenus. Cuna conpoTUBICHUS




IIpH ABMXKCHUU TEJIa B d)KUAKOCTH HUJIM I'a3€

227

2.2.8

229

HOCTyrIaTeJ'II)HOC M BpamaTCJIbHOC ABHXKCHUC

a0COFOTHO TBEPIOTO Tema

MOMEHT CUJIbl OTHOCUTEIBHO OCH BPALLEHUS.
[Inedo cunbl. YcnoBus paBHOBeCUs TBEPIAOTO
tena B UCO

TexHudyeckue  yCTpPOMCTBA:  MOJMIIUIIHUKY,

JABMXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuueckue pabotel. M3yueHue ABMKEHUS
Opycka 10 HAakKJIOHHOH IIJIOCKOCTH IOJ
JeicTBUEM HECKOJbKUX cuil. MccnenoBanue
3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX
B JeopMHpYyeMOH TNpyKUHE U PE3UHOBOM
oOpasue, OT BEJWYMHBI HUX JepopManuu.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJa, UMCIOIICTO OCh BPAalllCHUA

2.3

#HH#Par#H##3AKOHBI COXPAHEHIMA B MEXAHUKE

I/IMHYJ'ILC MaTepHaﬂLHOﬁ TOYKH, CHCTCMBbI

2.3.1 MaTepUaJgbHBIX ToueK. MMmynbc cuiabsl u
N3MEHEHHE UMITYJIbCa Tella
539 3akoH coxpa”enuss umnyiasca B HCO.
o PeakTnBHOE IBIKEHIE
233 PaGora cubl
234 MomHOCTb CUJIBI
35 Kunernueckas sHeprus MaTepualtbHON TOYKH.
o TeopeMa 0 KHNHETHYECKON YHEPTHUH
[TorennmaneHass sHeprus. [loTeHnmanbHas
236 JHEprus yIpyro nepopMUpOBaHHON
o npyxuHsl. [loTeHuuanbHas >Heprus Tena
BOJIM3M OBEPXHOCTH 3eMIIU
[loTeHuManpHple ¥ HENOTEHLUAIbHBIE CHUIIBI.
539 CBsi3b  paboOThl HEMOTEHLHMAJIBHBIX CHUJ C

N3MCHCHUCM MEXaHU4YEeCKOMH SHECpPTrUuun

CHUCTEMBI TECII. 3aKkoH COXpPAaHCHUA




MEXaHUYECKOU SHEPTUU

2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHHYeckue ycTpoWCTBA: IBUKEHHE PAKET,
o BOJOMET, KOIEP, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
5310 CKOpPOCTEM Tel IpU HEYNpPyroM yzaape.

UccnenoBanme cBsizu  pabOTbl  CHIIBI  C

H3MEHCHHEM MEXaHUYeCKOM OHEpPIuu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA

3.1

##H#Par###OCHOBbBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHOBHBIE MOJIOKCHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH. BbpoyHoBckoe
newkenue. uddysus. Xapakrep IBHOKEHUS U

B3aHMOHeﬁCTBHH 4aCTul BCIICCTBA

Mopgenu CTpoeHus Ta30B, KUIAKOCTEH W
TBEPABIX TeN W OOBICHEHHE  CBOWCTB

BC€IICCTBA HA OCHOBC 3THUX MOHeHeﬁ

Macca wmonekyn. KonnyecTBo BemiecTsa.
[TocTostnuass ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [lkana remneparyp Lienscus

Mopnens  uaeanpHoro  raza.  OcCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM

TEOPHH UACATHHOTO ra3a
AGcomtoTHas TemnepaTypa Kak Mepa cpeaHei
KMHETHYECKOW SHEPrHM TEIUIOBOTO JBU)KEHUS
gactul] ra3a. [llkana remneparyp Kensuna

VpaBuenune Kianelipona — MeHzeneesa.

3akoH /lanbToHA

I'a30BBIC 3aKOHBI. I/ISOHpOI_ICCCBI B NACAJIbHOM
ra3€¢ ¢ IOCTOAHHBIM KOJIHYCCTBOM BE€HICCTBA.

n30TepMa, u30Xopa, u3obapa

TexHnueckue  ycTpoKcCTBa: TEPMOMETD,

O6apometp




3.2

3.1.10

3.2.1

322

[Ipaktrueckue paboTel. M3MepeHue wmacchl
BO3JyXa B KJIaCCHOM KoMmHare. MccnenoBanue
3aBUCUMOCTH MEXIY NapaMeTpaMH COCTOSHUS

pa3peREHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKN

TepMmoauHaMmuueckass cucrema. BHyTpeHH:A
JHEprusi TEPMOJUHAMMYECKOH CUCTEMBI H

Ccnoco0bl €€ U3MEHEHUS

KomuuectBo Temnotsl u pabora. BayrpenHss

OHEPIusa OAHOATOMHOI'O UACAJIBHOI'O ra3a

3.23

Buael Temonepenayu: TEMJIONPOBOJAHOCTD,
KOHBEKLHUS, M3IydyeHue. TertoéMKOCTh Tena.
YienpHass TemIoEMKOCTh BemlecTBa. Pacdér

KOJIMYCCTBA TCIIOTHI IIPH TCILIOIICpEaAaAIC

324

3.2.5

3.2.6

[TepBriii 3akoH TepMoauHaMuku. [IpumeHeHue
[IEpPBOTO 3aKOHA  TEPMOIAMHAMUKH K
u3onpoueccam. ['paduueckas uHTEpnpeTarus

paboThI Taza

TermoBble MamuHbl. [IpuHIMIBL JOElCTBUA
TEIUIOBbIX MammH. [IpeobpazoBanus sHEpruu
B TemwioBbix MamuHax. KoadounueHt
none3Horo  nedctBus  (mamee —  KIIM)

terioBoid MamuHebl. [uki Kapuo u ero KII/]

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  mpolrieccoB B MPUPOJIE.
TertoBeie JIBUTATENN. DKOJIOTHYECKUE

HpO6JI€MLI TCIITIOOHCPICTUKHA

3.2.7

Texnuyeckue YCTPOMCTBA: JBUTaTElb
BHYTPEHHETO Cropasnus, OBITOBOM

XOJIOAUJIBHUK, KOHAUTTUOHCD

3.2.8

[IpakTuueckue padotsl. U3mepenue ynenbHOM

TEIUIOEMKOCTH

33

#HH#Par### AT PEI’ATHBIE COCTOSAHIMA BEIIECBA. ®A30BBIE

I[NEPEXO/IbI




4.1

3.3.1

332

[TapoobpazoBanue u KoHAeHcalus. Mcnaperue
u KUIICHHUE. VY nenbHas TEIUI0Ta
napooOpazoBaHusi. 3aBUCUMOCTh TeMIIEPATYPhI

KHIICHHUA OT JaBJICHUSA

AOcCo0THAsT W OTHOCUTEIbHAs BIIAXKHOCTH

BO3Ayxa. HachlllleHHBIN nap

333
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Teépnoe TeJIo. Kpucrannueckue u
amMopdHbie Tena. AHU3OTPONHUS  CBOWCTB
KpPHUCTAJJIOB. Kunxue KPUCTAJLIBL.

CoBpeMeHHbIE MaTepHalIbl

[InaBneHne u KpucTayuM3auus. Y JenbHas

TCILJIOTA I1JIaBJICHHUA. CY6JII/IMaI_II/I$I

3.35

3.3.6

ypaBHCHI/Ie TEII0BOro OajaHca

TexHudyeckue yCTpOMCTBA: THUTPOMETp U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOIMH
IIOJIy4YEHUSI COBPEMEHHBIX MaTEpPHAJIOB, B TOM

YUCJIC HAHOMATCPUAJIOB, H HAHOTCXHOJIOI'NH

3.3.7

4.1.1

IIpakTuueckue paboTHI. H3zmepenne

BJIAJKHOCTH BO3ayXa

OJIEKTPOAMHAMUKA
###HPar#tH## O JIEKTPOCTATUKA

Onektpuzanys Ten. DeKTpudeckui 3apsi. JBa

BUJIa DJICKTPUICCKHUX 3apA/10B

[IpoBoaHUKH, JUBJIEKTPUKH u

TOJIYIIPOBOAHUKHU

4.13

3akoH COXPAHCHUS DJICKTPUICCKOT'0 3apdaa

4.14

Bsaumonericteue 3apsinos. 3akoH Kynona

DneKTpuyeckoe noJie. Hanps>xéanocts
3JIEKTPUYECKOIO TIOJIAL. [TpuHIHN
cyneprnosunuu.  JIMuHMM  HaNpsKEHHOCTH

OJICKTPHUYCCKOI'O ITOJIA

Pabota cHI  3IEKTPOCTATHYECKOTO  TIOJIS.

Ilorenuuman. Pa3HocTh MOTEHIINAIOB

HpOBO}IHI/IKI/I U JUSJICKTPUKU B IMOCTOAHHOM




4.2

JJeKTpuyeckoM  mone.  Jlundnekrpuyeckas

IIPOHULIAEMOCTh
DNEeKTPOEMKOCTb. Konpnencarop.
4.1.8 DNIEKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCATOopA.
DHeprus 3apsHKEHHOI0 KOHAEHCcaTopa
TexHuueckue  ycTpONCTBA:  AJIEKTPOCKOII,
419 JNEKTPOMETP, DJIEKTpOCTaTUYECKass 3aluTa,
o 3a3eMJICHHE AJIEKTPOIPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 [IpakTrueckue paboTHI. Nsmepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

###HPar###I1I0CTOSIHHBIA DJIEKTPUYECKHWM TOK. TOKH B

PA3JIMYHBIX CPEJAX

Ycaopus CyHICCTBOBAaHUA IIOCTOSAHHOI'O

4.2.1 3JEKTpUYECKOro Toka. Mcrounuku Toka. Cuna
ToKa. [locTosIHHBIN TOK
422 Hanpsokenue. 3akon Oma 1715 yyacTka Lenu
423 DNEKTPUUECKOE CONPOTUBJICHUE. Y IETIbHOE
o COTMPOTUBIICHUE BEIIECTBA
404 [TocnenosarensHoOE, HapajuiesIbHOE,
o CMEIIIaHHOE COeAMHEHNE TPOBOIHUKOB
Pabota snexTpudeckoro Toka. 3akoH Jlxoyns
4.2.5
— Jlenua
4.2.6 MoMIHOCTb 31EKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — I/C) u
427 BHYTPEHHEE COIIPOTUBIICHUE UCTOYHMKA TOKA.
o 3akoH Oma JuIsi  TOJHOM  (3aMKHYTOI)
aneKkTpuyeckon nenu. Koporkoe 3aMmbikaHne
OneKTpoHHas IIPOBOJAMMOCTD TBEPABIX
498 METaJJIOB.  3aBUCUMOCTb  COIPOTUBJICHHS
o METaJJIOB oT TEMIIEPATYPHI.
CBepXIpoBOIMMOCTh
429 OnekTpuueckuid TOoK B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB




4.2.10

[TonynpoBoaanku. CoOCTBEHHAS U TPUMECHAS
MPOBOIUMOCTh TOJYINPOBOIHUKOB. CBOMCTBa

p-n nepexona. [TonynpoBoaHHKOBBIE TPUOOPHI

4.2.11

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JUCCOLIAIHS.

DIIEKTPOJIN3

4.2.12

4.2.13

4.2.14

11 KUIACC

DIIEKTPUUYECKU I TOK B rasax.
CaMocCTOSITeIbHBIE U HECAMOCTOSITEIIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSITENBHOTO

paspsaa. Monaus. [1nasma

Texuuueckue YCTPOMCTBA: aMIiepmerp,
BOJITMETP,  pEOCTAaT, HMCTOYHHUKH  TOKa,
3JIEKTPOHATPEBATEIILHBIC puOopHI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP
CONPOTHUBIICHNU, BaKyyMHBII MO/,
TEPMHUCTOPHI u (doTope3nucTopsl,

HOJIprOBOIIHI/IKOBI)If/'I Auona, raJlbBaHUKa

IIpakTuueckue paboTHI. N3yuenue
CMELIaHHOTO COEIMHEHMS PE3UCTOPOB.

N3smepenne 3OJIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro conpotusienus. Habmonenue

QJICKTPOJIN3a

Kon Koanposepsiemoro

pasaeiia IJIEMEHTA
4

HpOBepﬂeMble IJIEMEHTHBI COACPKaAHUSA

OJIEKTPOAMMHAMUKA

###PartHH#M AT HUTHOE I10JIE. DJIEKTPOMATHUTHAA MHAYKIUA

4.3.1

IlocTtosnnple MarHuThbl. B3aumoneiicTBHe

INOCTOAHHBIX MarHuTOB

4.3

4.3.2

MarauTtHOoe TmoJie. BekTop MarHuTHOM
nHAyKUMKd.  IlpuHnun — cyneprosunuu.
JIuanm marnuTHOM wWHAYKnuu. Kaprtunaa

JUHUM  MAarHMTHOM  MHAYKUUMHU  TOJIA




IIOCTOSHHBIX MaroHuToB

MaruuTHOe T10J€ MPOBOJHUKA C TOKOM.
KaptuHa nuHUI 10 JUIMHHOTO MPSIMOTO

IIPOBOAHHMKA H 3aMKHYTOI'0O KOJBHEBOI'O

4.3.3 MPOBOJIHMKA, KaTyHIKU C TOKOM. OIbIT
Opcrena. BzanmoielicTBre MPOBOJHUKOB C
TOKOM
434 Cuiia Amriepa, €€ MOJyJIb M HallpaBJICHUE
Cuuiia JlopeHia, €€ MOJTyJib U HalpaBJICHHE.
JIBrokeHue  3apsDKEHHOM — 4acTUIbl B
435 OHOPOJIHOM MArHMTHOM mone. PaGora
cuiibl JIopeHia
4.3.6 SIBneHue ANeKTPOMArHUTHON UHAYKIIUU
4.3.7 [ToTok BeKTOpa MAarHUTHON MHIYKLIMU
O/1C nnaykuuu. 3aKoH 3JIEKTPOMarHUTHOM
4.3.8 nnaykunu Gapanes
BuxpeBoe snektpuueckoe mnone. I/C
WHIYKIIMA B TPOBOJIHUKE, JBIKYIIEMCS
4.3.9 MIOCTYIATEJbHO B OAHOPOJAHOM MarHMTHOM
oJie
4.3.10 [IpaBuso Jlenia
NuayKTUBHOCTH. fIBIEHME CAaMOMHAYKIWH.
4.3.11 OJ1C camouHayKuuu
DHeprusi MarHUTHOTO TOJs KaTyIIKH C
4.3.12
TOKOM
43.13 ONEeKTPOMArHUTHOE I10JIE
TexHudeckue  yCTpOMCTBA:  IOCTOSIHHBIE
MAarHHTEHI, AJIEKTPOMATHHUTBHI,
4.3.14
AJIEKTPOBUTATEb, YCKOPHUTENH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeUb
[IpakTnueckue paboThL. N3yuenne
4315 MarHUTHOTO TOJsi KaTyIIKd C TOKOM.

Uccnenosanne aeliCTBUS  ITOCTOSHHOI'O

MaravTa Ha paMKy C TOKOM. HccnenoBanue




SABJICHUS 3J'ICKTp0MaFHI/ITHOI71 HHAYKIOUHA

KOJIEBAHM:A 1 BOJIHBI

5.1

#H#HPari#MEX AHUYECKHUE 1 OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

KonebarensHass cucrema. CBoOOmHBIE
konebanus. [apmoHMueckue KojeOaHus.
[lepuion, dacrtora, amiukryga u (asa

KOJIeOaHuM

[IpyxuHHBIH MasTHUK. MaTeMaTH4ecKuu

MasaATHHK

YpaBHeHHE TapMOHHYECKHUX KOJEOAHMIA.
Kunematuueckoe u JTUHAMHAYECKOE

OIIMCAaHME KOJIEOATEIBHOTO IBUKECHUS

[IpeBpamenue SHEPIrUH pu
TapMOHHYECKUX  KOJeOaHUsIX. CBsi3b
aAMIUTUTYIbI KoJieOaHu HUCXOIHOMN
BEJIMUMHBI C aMIUTUTyJaMH KoyiebaHHil e

CKOPOCTH U YCKOpPEHUs

Konebarenpupiii  koHTYp.  CBOOOIHBIC
AIIEKTPOMAarHUTHBIE KoneOaHus B
UCUIBHOM  KOJe0aTelbHOM  KOHTYpE.
AHanoruss MeXJay MEeXaHHYeCKUMH U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMHU.

®opmyna TomcoHa

5.1.6

3akoH COXPAaHCHU DHEPTUU B HUJACAJIBHOM

KoJe0aTeIbHOM KOHTYpe

BoinykeHHBIE MEXaHUUYECKHE KOoJeOaHus.
Pes3onanc. Pesonancnas KpuBasl.
BeinyxneHnsie AJIEKTPOMAarHUTHBIE

KoJIeOanus.

[lepemennbiii  Tok.  CHHYyCOUJAJIBbHBIN

HepeMeHHBIfI TOK.

MomHocTb IIEPEMEHHOT0 TOKA.
AMIUINTYIHOE W JEUCTBYIOLIEE 3HAYECHHE

CHJIbI TOKA U HAITPAKCHUSA




5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IponsBoacTBo, nmepemaayua
U NOoTpeOleHUEe 3JIEKTPUUECKON SHEPIHUU.
DKOJIOTMYECKUE PUCKHU MPU MPOU3BOJCTBE
JIIEKTPUYECKON JHEPIuu. Kynerypa
WCIIOJIb30BAHUS 3JIEKTPOIHEPTUU B

HOBCEIHEBHOU KU3HU

Texnuueckue ycTpoiicTBa: celicmorpad,
ANEKTPHICCKHIHA 3BOHOK, JIMHUN

QJICKTpoIepcaavd

ITpaxtnueckue pabotsl. MccnenoBanue
3aBUCUMOCTH IepuojJia MaJlblX KoseOaHun
rpy3a Ha HUTU OT JUIMHBI HUTU U MaccChbl
rpy3a. MccienoBanue nepeMeHHOro TOKa B
Leny W3 IOCJIENOBAaTEIbHO COEINHEHHBIX

KOHACHCATOPA, KaTYIIKHU U PE3UCTOPa

5.2

#HH#HParH#MEXAHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJIHBI, YCIIOBHS
pacupoctpanenus. llepuon.  Ckopoctb
pacmpocTpaHeHuss W JJIMHA  BOJIHBI.

HonepeqHLIe " IpOJO0JIbHBIC BOJIHBI

522

523

###Par### Vntepdepenuus u audpaxus
MEXaHUYECKUX BOJH
3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

Beicota Tona. Tem0p 3ByKa

5.2.4

5.2.5

DONEeKTPOMarHuTHbIE  BOJHBI. Y CIIOBUSA
WU3JYy4ECHHUS]  DJICKTPOMArHUTHBIX  BOJIH.
B3anmuas opuenranus Bektopos E, B u v

B SHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM€

CBoiicTBa  JJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHE, IPEIIOMIIEHNE, NOJsIpU3aLus,
mudpakius, uHTepdeperuus. CKopocTh

QJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHHE DJIEKTPOMATrHUTHBIX BOJH B

TEXHHUKE U OBITY




5.2.7

[IpyHIMOBI PagMOCBI3U U TEJIEBUJCHMUS.
Pannonoxkanus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKpY KarolIei cpebl

5.2.8

TexHu4eckue yCTpOWCTBA: MY3bIKaJIbHBIC
WHCTPYMEHTHI, yJIBTpa3ByKOBas
JUAarHOCTUKa B TEXHUKE M MEJHULIMHE,
pamap,  paauONpPUEMHHUK,  TEJIEBU30D,

anTeHHa, tenedon, CBU-neup

5.3

H#HPariH#OIITUKA

5.3.1

532

[IpsiMonuHeiHOE pacmpocTpaHEHUE CBeTa
B OJIHOpOJHOM cpene. JIyu cBera

OtpaxkeHue cBeTa. 3aKOHBI OTPAXKECHUS
ceta. [loctpoenne M300pakeHuii B TIOCKOM

3epKase

5.33

[Ipenomiienne cBera. 3aKOHBI TPETOMIICHUS
CBeTa. AOCOITIOTHBIN IOKa3areib

IIPpCIIOMIICHU A

534

[onnoe BHYTPEHHEE OTpa’KeHUE.
[IpenenbHblid yrojl MOMHOIO BHYTPEHHETO

OTpaXKCHUs

5.35

5.3.6

5.3.7

5.3.8

Hucnepcust cBera. CHOXHBIA  COCTaB

Oenoro cBera. L{Bet

Coluparoniue M pPacCceMBAIONINE JIMH3BI.
Tonkass nuH3a. DOKYCHOE paACCTOSHUE H
OIITHYECCKAas cujia TOHKOU JINH3BI.
[TocTpoenne n300pakeHni B COOMPArOIINX
W paccemBarommx JuH3ax. Dopmyna
TOHKOW JMH3bl. YBEIUYEHUE, J1aBaeMoe

JIMH30M

HpCJICJ'IBI MNPUMCHUMOCTU FCOMCTpH‘-ICCKOﬁ

OIITUKH

WNnrepdepenniuss  cBera.  KorepeHTHbIE
HUCTOYHHKHU. Ycnosus HaOII0ACHUS
MaKCUMyMOB u MHUHHMYMOB B

UHTep(PEPEeHIIMOHHONH KapTHUHE OT JIBYX




CI/IH(baSHBIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakous  ceera.  udpakiuonnas

peméTka. YcnoBue HAOMIOJICHUS TJIABHBIX

5.3.9 MaKCUMYMOB npu aJcHun
MOHOXPOMATHYECKOTO cBeTa Ha
TUGPaKIUOHHYIO PEHIETKY
5.3.10 [Tonapuzanus cBera
TexHuueckue yCTpPOMCTBA: OYKH, JIyIa,
¢doToanmapar, NPOSKIUOHHBIA amnmapar,
5.3.11 MUKPOCKOT, TEJECKOI, BOJIOKOHHAS
OTTHKA, nudpaKkIOHHAS peméTka,
TOJISIPOU T
IIpakTrueckue paboTHI. H3mepenue
5310 nokasarenst npenomienus. MccnenoBanue

CBOWCTB  HW300paXeHW B  JIMH3AX.

Hab6mronenue qucnepcuu cBeta

7.1

RJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panunel DPUMEHMMOCTH KJIACCHYECKOHN
MEXaHUKH. [TocTynatet TEOPUHU
OTHOCHUTEIIBHOCTHU: MHBApUAaHTHOCTb
MOAYJA CKOPOCTH CBE€Ta B BaKyyMe,

NPpUHOUII OTHOCUTCIIBHOCTHU OUHIITEHA

6.2

OTHOCUTENBHOCTh OITHOBPEMCHHOCTH.
BaMCJIJ'IeHI/Ie BpEMCHU W  COKpalICHUC

JUINHBI

6.3

9HeprI/I${ " UMITYJIbC CBO6OI[HOI>1 YaCTHUIIbI

6.4

CBsi3p Macchl C JHEpPrued M UMIYIbCOM
CBOOOJHOW YacTHULbl. OHEpPrus MOKos

CBOOOIHON Y4aCTHUIIEI

KBAHTOBAS ®U3UKA

#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Popmyna [Inanka cBsi3u SHEPrUU
¢boTOHA C ero 4YacTtoToil. DHeprus u

UMITYJIbC GOTOHA




OTtkpeiTHE U uccaeaoBanue GoTtodddekra.

OmBITEI AT. Croerona. 3aKOHEBI

dhoTodrddekra

YpaBHeHue OUHIITENHA st

dotorddekra. «Kpacnas TpaHUIA»

dhoTorddekra

7.1.4

Hasnenue ceera. OnbiTel [1.H. JIeOGenena

7.1.5

XUMHYECKOE IEHCTBUE CBETA

7.1.6

TexHu4eckue ycTpoucTBa: (DOTORIEMEHT,
¢doronaTuuk, COJIHEYHas Oarapes,

CBETOUOI

7.2

7.3

7.2.1

7.2.2

7.2.3

CTPOEHUE ATOMA

Mopens atoma Tomcona. OnbITEI
Pezepdopaa o uccieqoBaHu0 CTPOCHUS

aToMa. HJIaHCTapHaFI MOJCJIb aTOMAa

[Toctynater bopa. N3nyuenue u
norjomeHue (HOTOHOB TMpH  HEPexoje
aToMa C OJHOTO YPOBHS OJHEPrMM Ha
apyroil. Buasl cnexktpoB. CriekTp ypoBHEH

9HEPTUH aToMa BOJIOPOIa

BomnHoBEIe cBoiicTBa 4dactui. BoJHBI e
bponns. KopnyckynspHo-BOIHOBOMI
nyanu3M. Judpakuus 3IeKTpOHOB Ha

Kpucrajuiax

7.2.4

CrooHTaHHOE U BBIHYXKICHHOC H3JTYUCHHUC.

VY cTpoicTBO U PUHLIKIT pabOTHI Jiazepa

7.2.5

TexHnueckue yCTpOMCTBA: CIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), Jia3ep, KBAaHTOBBIN

KOMITBIOTEP

7.2.6

7.3.1

[Ipaktuyeckne  pabotel.  HaGmioneHue

JMHENYaTOro CreKkTpa

ATOMHOE AP0

Meroasl HaOMOAECHUS W  PETHCTPALUH

QJICMCHTAPHBIX YaCTUI]




7.3.2

OTKpBITHE  PAAMOAKTUBHOCTH.  OIBITHI
Pesepdpopna mo ompeneneHuio cocraBa
panuoakTuBHOrO  m3nmydeHus. CBoiicTBa
anb(da-, O6eTa-, raMMa-m3rydeHus. Briusaue

PaaAuOaKTUBHOCTH HaA KUBBIC OPraHU3MBbI

7.3.3

7.3.4

OTKppITHE  TOPOTOHA U HEWUTpPOHA.
Hyxnonnas monmens sigpa ['eiizenbepra —
NBanenko. 3apsan snapa. MaccoBoe 4HCIIO

sapa. M3oronsl

Anwda-pacna. DNEKTPOHHBIH "
MO3UTPOHHBIA  OeTa-pacman.  ['amma-
U3JIyuCHHE. 3akOH  paJMOaKTHBHOI'O

pacinaga

7.3.5

7.3.6

7.3.7

OHeprus CBA3M HYKIOHOB B  sJpeE.
SAnepusie cuibl. Jlepekt Macchl siapa
SAnepuble peakuuu. JleneHwe u CHUHTE3
sanep

SnepHsiii peaxrop. TepmosinepHbIi
cunte3. [IpoOrembl U  MEPCHEKTUBHI
SIIEPHOM  DHEPIreTUKU.  DKOJIOTMYEcKue

ACIICKTHI HI[GpHOfI SHEPTCTUKHU

7.3.8

OnemeHTapHple  yacTHlbl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAIbHBIE

B3aUMOACUCTBUS

7.3.9

TexHudyeckue  yCTpOMCTBA:  JO3UMETD,
Kamepa BwuibcoHa, sAnepHBIl  peakTop,

aroMHas obom0Oa

7.3.10

IIpaktuyeckue pabotel. HccnenoBanue
TPEKOB YaCTUIL (mo TOTOBBIM

¢dororpadusm)

8.1

OJIEMEHTBI ACTPOOU3NKHA

Bun 3Bé3mnoro neba. CosBesnus, spKue

3B63IILI, IJIaHCTHI, UX BUIUMOC JIBUKCHUC

8.2

Conneunas cucreMa. IlnaHersl 3eMHOI




TPYIIIIBI. IInaHETBI-THTAHTHI u nux
CIIYTHUKH, KAPJIHUKOBBLIC IIAHCTHI. Marsie

Testa CoMHEYHOH CUCTEMBI

8.3

8.4

8.5

8.6

8.7

Connne, ¢dotochepa wu  armocdepa.

ConHeyHast akTUBHOCTb
Nctounuk sHeprun CosHua u 3B€371

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETHMOCTb, pPajJuyc, TeMIlepaTypa,
ux B3aUMOCBSI3b. Hunarpamma
«CHEKTpaJbHbII  KJIACC — CBETHMOCTHY.
3BE3apl  IVIABHOM  I1OCJIEIOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIA

3BE37] TTIaBHOM IOCICA0BATECILHOCTH

#H#Par###BuyTpeHHee  CTpoeHHE  3BE3NL.
CoBpemeHHbIe IIPEICTABIICHUS 0
npoucxoxkaeHnn u s3pomouuu CoiHua u

3BE31. DTanbl )KU3HU 3BE3I

Mneunsiii  Ilyre — Hama [anakruka.
ChnupanbHasgs  cTpykTypa  [amakTuky,
pacnpenenenue 3BE3N, Trasa W [BUIH.
Ilonoxxenne wn pBuxenne ConHua B
lanaktuke. [lmockas u  cdepuueckas

MOACHUCTEMEI I alakTUKHU

8.8

8.9

8.10

Tumel ramakTtuk. Pagmoramaktukn u

KBazapbl. YEpHBIE ABIPHI B SAPAX TATAKTUK

Bcenennas.  Pacmupenune  BceneHHOM.
3akon XaO0ma. PasOeranue rajgakTHK.
Bo3pact u pamuyc BcenenHoil, Teopus
bonbmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe nzinyuenue
Macmrabnass ~ cTpykTypa  BceneHHOM.

Meraranaktuka. Hepeménusie npoGiiemsl

aCTPOHOMHHU




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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