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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢Qu3uke 06a30BOro ypoBHS Ha ypOBHE CpeAHEro oOiiero odpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHUH M TpeOOBaHMII K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéroM
denepanpHOi paboyeil TporpaMMbl BOCHHUTAHHMS W KOHIEIIMU MPEToJaBaHUs y4eOHOTrOo
npeamera «®Puszmka» B o0Opa3oBaTeNbHBIX OpraHu3amusx Poccuiickoii ~ denepanuu,
peaTn3yIoX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMBI.

Conepxanue TporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa obydarontuxcs 10—11 kimaccoB npu oOydeHUU ux Gu3NKe HA OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaMeTHBIM
pe3yabTataM OOy4YeHHs, a TAaKKe YYUTHIBAET HEOOXOJMMOCTh peaM3alliil MEXIPEIMETHBIX
CBs3el (PU3MKM C EeCTECTBEHHO-HAyYHbIMH YyueOHBIMU IpeaMeTramMu. B Hell ompenpensiorcs
OCHOBHBIE IIEJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHET0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PHU3MKU: JIMYHOCTHBIC, MeETallpelIMETHbIE, IpeaMeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

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

MpeIMETHBIC PE3yIbTAThI MO roJIaM O0yUYEHUS;

e cozaepxanue yueOHoro npeamera «Dusnukay mo rojaM oOydeHusl.

dwu3mKa Kak HayKa 0 HanOosee oOMIMX 3aKOHAX MPUPOJIBI, BEICTYIIAsl B KAUYECTBE YUEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOIIUN JJIs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SBJICHUN, H3ydaeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYEeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJOTMl B cdepe DHEPreTHKH, TPAHCIOPTA, OCBOEHHS KOCMOCA, MOJIYYEHHsS HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHne pU3MKU BHOCUT OCHOBHOM BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
MPUMEHSTh HAyYHBIH METO/I TO3HAHUS TP BHIMOJTHEHUN UM y4eOHBIX UCCIIEeI0BAaHUM.

B ocHoBy kypca ¢husuku st ypoBHS CpeHero o01iero o0pa3oBaHUs MOJIOXKEH PsJl UIICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH KypC SABJISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (PU3MKH, BKIIOYAET KAaK BOMPOCHI KIACCHYECKOH, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIseTcss (QOpPMUpOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BEUIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpeanosiaraeT UCIOIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIpodIeMamMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nuku rnpeamnosaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNH U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes »sxonocusayuu peann3yercs MOCPEACTBOM BBEACHMS 3JIEMEHTOB COAEpKaHMUS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM palliOHAIBLHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMH Kypca (U3WKH Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHS
SBIISIOTCS (u3nueckue Teopuu ((HOpMUpOBaHHME MPEACTABICHUA O CTPYKTYpe HOCTPOCHHS



buznueckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOZE, IPAHHUIAX MPUMEHUMOCTU TEOPHM, AJISI ONMUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U MIPOLIECCOB).
CucTeMHO-IeITENbHOCTHBIN MOX0/] B Kypce (DM3MKU pealin3yeTcs MPEexXIe BCETo 3a CUéT
OpraHHu3aIi IKCIEPUMEHTATBHON JesATeNbHOCTH oOyuarouuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (usnke oOBEeAUHEHBI B OOLIUN CIHCOK
YUEHUYECKUX MPAKTHYECKUX padoT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAaHUS U OcHameHus kabunera gusuku. [Ipu s3Tom
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH MPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
Bornbiioe BHUMaHUE yAeNseTcs PEIICHUIO pacu€THBIX M KadyecTBEHHBIX 3amad. [lpu sTom
JUTSL PacYETHBIX 3a71a4 IMPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33JIaHHOMN (pU3MUECKON MOJEIBIO,
MO3BOJISIOIINE MPUMEHSTh HM3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OIHOTO pasjelna
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM
SBIISIIOTCSL 3aJaHUsg Ha OOBSICHEHHE MPOTeKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbIOOpa (u3Mdeckod MOJenu A CUTyallud MpPaKTHKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu PI'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY
obecrieyeHnto y4ueOHOro mporecca 0a30BBI YypOBEHb Kypca (U3WKH HA YPOBHE CPEIHEro
oOmiero o0pa3oBaHUs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX INMPEIMETHOro KaOuHeTa (PM3MKHU WIH B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOTO IUKJa. B xabunete
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (QHU3UKE YUYECHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIllMOHHOE
o0opyoBaHue.
JeMoHCTpaniioHHOe 000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C TPHUHIIUAIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M OOECHEUMBAET IMOCTAHOBKY MEPEUUCIEHHBIX B IIpOrpamMme Io
¢u3MKe KIFOYEBBIX JEMOHCTPALMH ISl WCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
HMIUPHYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHUH.
JlaboparopHoe 000pyAOBaHME ISl YUEHHYECKHX MPAKTUUECKUX padoT (opMupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecreyrBaeTcss B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MIOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUM AaHAJOTOBBIX W IU(POBBIX MPUOOPOB, a TaKxKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4YeHUs GUUKU B 0011IeM 00pa30BaHUU SBISIFOTCSA:
e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCAd K HAyYHOMY HW3YYEHUIO
TIPUPOJIBI, Pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMIPEICTABICHWA O HAyYHOM METOAE TO3HaHWS ¥ (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4YE€HUS OCHOB CTPOCHUS
MaTepuy U pyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE YMEHUH OOBACHATH SIBICHUS C UCIOIb30BaHUEM (PU3MUECKUX 3HAHUM U
HAyYHBIX JI0Ka3aTeIbCTB;

e (QopmupoBaHuE NPEICTABICHUN O poiH (PU3UKU IJI1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HaYK, TEXHUKU U TEXHOJIOTH.

Joctumxenune 3TuxX Ieneld oOecriednBaeTcsl pelieHHeM CIeAYIOUMX 3a7ad B Ipoliecce
M3YYCHHUS Kypca (U3UKU HA YPOBHE CpEIHEro o0Iero o0pa3oBaHuUs:



e [puOOpeTeHue CHCTEMBbl 3HAHUH 00 OOMMX (PU3NUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PH3HUKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

e (QopmupoBaHuE YMEHHIl MPUMEHSITh TEOPETHUUYECKHE 3HAaHUSA s OOBSICHEHUS
¢u3nUecKux SBICHUH B MPHUPOJE M JUIS TNPHHATUS NPAKTUYECKUX pEIICHUH B
MOBCE/IHEBHOM JKU3HH;

® OCBOCHHE CIOCOOOB pELIECHUS Ppa3IUYHbIX 3aJa4 C SBHO 3aJaHHOW (U3UYECKOU
MOJIENBIO, 3ajad, TOAPa3yMEBAIOIINX CAMOCTOATENbHOE CO3JaHue (hu3nyeckon
MOJIEJIH, aJIeKBaTHOM YCIIOBUSM 3a]1a4H;

e MnoHuUMaHWe (U3UYECKUX OCHOB U TMPHUHIUIOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB H
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

® OBJIQJICHWE METOJAaMH CaMOCTOSITEIILHOTO TUIAHUPOBAHUSA M MPOBEACHUS (PU3MUECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HMHQOpMAlMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYEHHOI'O Pe3ysIbTaTa;

® CO3JaHUE YCIIOBUM JJISl pa3BUTHUsI YMEHMM MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
JESITEIbHOCTH.

Ha wusyuenue ¢usuxu (0a30BBIi ypOBEHBb) Ha YpOBHE CpelHEro o0mero odpa3oBaHUs
otBoauTcs 136 dacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kiracce — 68 yacoB (2
yaca B HEJICIIO).

[Ipennaraemslii B mporpamme 1o (Gu3nke nepedeHsb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEIb JElaeT BHIOOp MPOBEACHHUS JabOpaTOPHBIX paboT |
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOEHHOCTEN 00YUaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
O®uzuka — Hayka o npupoje. HayuHble MeToAbl MO3HAaHUS OKpyKarolero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MPOIIECCE TIO3HAHMS IPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (usnueckux siBjaeHuil u npoueccoB. Hayunsie runoressl. Ousnueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI TIPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [IpHUHIIMIT COOTBETCTBUSI.

Ponp u mecro ¢u3uku B (GOpMHUPOBAHMM COBPEMEHHOW HaydyHOM KapTUHBI MHpa, B
IPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHaJoroBbie ¥ MU(PPOBBIC U3MEPUTEIIBHBIE IPUOOPHI, KOMITBIOTEPHBIC TaTYHKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JaBukeHHE. OTHOCUTEIBHOCTH MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHCTeMbl kKoopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJI0’KE€HHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, yTH U NEPEMEIICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneriHoe nBHkeHWe. JIBH)KEHME MAaTEpUAIbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 1O MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas CKopocTh. llepuon u
yacTtoTa oopauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuueckue yCTpoMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CHUIOMETp, ABUKEHUE
CHapSJIOB, IIETTHBIC U PEMEHHBIC TTepeIavH.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KHUHEMATUUECKUX XapaKTEPUCTUK JIBUKEHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpoIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

H3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yueHnne HepaBHOMEPHOTO JIBM>KEHHUS C LI€JIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanme  COOTHOMICHHS  MEXAY  MyTSIMH,  NPOHIACHHBIMH  TEJIOM  3a
MOCJIE/IOBATEIbHbIE paBHBbIE MPOMEXKYTKM BpPEMEHM MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
HAYaJIbHOM CKOPOCTHIO, PABHON HYJIIO.

N3yuenue ABMKEHUS IApUKA B BI3KOU KUIKOCTH.

N3yuenune aBuxeHus Tea, OpOImEeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anuiies. [1epBoiit 3akoH HetoToHa. HEpImanbHbIe CUCTEMBI
OTCU€Ta.

Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa st
MarepuanbHOU ToUYKU. Tpernii 3akoH Hpl0TOHA [UIsl MaTepranbHbIX TOYEK.

3akoH BceMUpHOro TsroreHus. Cuna tsoxectu. [lepBas kocmMuyeckas CKOpOCTb.

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



Tpenune. Buapl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUsS U cuiia TpeHus nokos. Kosgoumuent tpenns. Cuna cOnpoTUBICHUS
IIPY JBHKCHHUM TeNa B )KUAKOCTH WM rase.

[ToctynarenpHO€E 1 BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENa.

MoOMEHT cuiIbl OTHOCUTEIBHO Ocu BpameHus. Ilmedo cunbl. YcinoBus paBHOBecus
TBEPAOTO TEIA.

TexHHueckue YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: IOJIIMIIHUKY, IBUKCHHE
UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYOIINX TEll.

Bropoii 3akon HeroTona.

U3zmepenue cui.

Crnoxenue cui.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT Ae(opMaruu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHeHuE CUJI TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHMSL.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHue ABMKeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
oOpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TeJIa, UMEIOLLETO OCh BPaALCHUS.

Tema 3. 3akonvl coXpanenus 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHUE UMITyJbca Teja. 3aKOH COXpaHEHHUS UMITylbca. PeakTuBHOE ABMKEHHUE.

Pa6oTta cunbl. MOLTHOCTD CHJTBI.

Kunernyeckass sHeprus maTepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
JHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoOBaHHON MPYKUHBIL.
[TorennuanbHast sHEprus Tena BOIU3U MOBEPXHOCTH 3EMITH.

[ToreHunanbHble M HEMOTEHIMANIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
MU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpoMCTBa U INPAKTHUYECKOE NPUMEHEHME: BOAOMET, KONEP, MPYKUHHBIN
MIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

[Tepexon moTeHIIMAIbHON YHEPTUH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

W3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IOMOIIBIO JBYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbl C M3MEHEHHEM MEXaHMYECKOW SHEpruu Teja Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO JKI'yTa.

Paszgea 3. MoJsiekyJsipHasi pu3uKa 1 TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH M X OMBITHOE 0OOCHOBAHHUE.
BpoynoBckoe gBwxkenue. [uddysus. Xapaktep IBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
BemecTBa. MoJenu CTPOEHHUsS Ta30B, >XKHAKOCTEH M TBEPABIX Tel W OOBSICHCHHE CBOMCTB



BEIIIECTBA HAa OCHOBE 3TUX Mojeneid. Macca um pazmepsl Mosiekyid. KonmdecTBo BemiecTsa.
[TocTostnnast ABorajipo.

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

Mogenbs uneansHoro ra3za. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KUHETUYECKON TEOpUU
ujeanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpelHed KHHETHYEeCKOW SHepruu
TEIUIOBOrO JBWKEHHMS 4actul ra3a. lllkama temneparyp KensBuna. ['a30oBble 3aKOHBI.
VYpaBaenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. | padudeckoe MpeIcTaBiICHe H30MPOIECCOB: U30TEPMa,
u30Xxopa, nzobdapa.

TexHuveckue ycTpoicTBa U MpakTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbITHI, OKa3bIBAIONIME IUCKPETHOE CTPOCHHME BemiecTBa, Qororpaduud  MOJEKYI
OpPraHUYECKUX COEIUHEHUI.

OmnbiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Monenb OpOYHOBCKOTO JTBUKECHHS.

Mogens onbita LlTepHa.

OnbIThL, TOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Mogenb, WIUTIOCTPUPYIOIIAs MPUPOTY IaBJICHUS ra3a Ha CTEHKU COCY/Ia.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

Omnpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpEeHUH 00BEMa
KOMHATBHI, IaBJICHHS U TEMIIEPaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamuueckass cuctemMa. BHYTpeHHsIsI 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoObl e€ n3MeHeHus. KonudecTBo TermioTel U pabota. BHyTpeHHssI SHEpTusi 0THOATOMHOTO
UJeanbHOro ra3a. Bujsl Ternonepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEII0EMKOCTH BelecTBa. KoMn4ecTBO TEIIOTHI MPH TEIUIoNepeaaye.

[TonsiTue 006 anuabatHoM mporecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHeHue
MEepPBOTO 3aKOHA TEPMOAMHAMUKH K u3omporeccaM. [ padudeckas nnTepnperanus padboThI rasa.

Bropoii 3akon TepmoauHamMuku. HeoOpaTuMocTs mpoiieccoB B IpUpo/Ie.

TeruioBeie MamuHbL. [IpuHIUIIBL JEeHCTBUS TEeMIOBbIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B
TeruIoBbIX MamuHax. KoaddumueHnt nonesnoro aeiictBus teruioBoit MamuHbl. [{ukn Kapao u
ero Kod(hPUIMEHT MOJIE3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETHUKH.

TexHuuyeckue YCTpOMCTBA M TMPAKTUYECKOE NPUMEHEHHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, OBITOBON XOJOIUILHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHenne BHYTpEHHEW SHEPrUU Teja TPU COBEPIICHUH pPaOOTHI: BBUIET MPOOKH W3
OyTBUTKM TIOJ ACMCTBHEM C)KaTOrO BO3AyXa, HarpeBaHue 3(Qupa B JaTyHHOU TpyOke MyTEéM
TpeHusl (BUCOIEMOHCTPAIIHS).

H3meHeHre BHYTpEHHEH dHepruu (TeMrepaTypsl) Tela Mpy Teruionepeaaye.

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

Monenu mapoBoii TypOUHBI, IBUTATElNsi BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue yaenbHOU TeII0OEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazogvie nepexoovl

[TapooOpa3oBanne wu KoHneHcanws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHUTEIIbHAs BIaKHOCTh BO31yxa. HachlmeHHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTH TEMIIEPATyphbl KUTICHUS OT AaBJICHHUS.



TBépnoe Teno. Kpucrammuyeckue u amopdHbie Teaa. AHU30TPOIUS CBONCTB KPUCTAIIIOB.
Kunkue kpucramnsl. CoBpemMeHHbIe MaTepuayibl. [lnaBineHue u Kpucramumzanus. Y elbHas
TeruioTa miasneHus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuuyeckue ycTpoHCTBa W MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,
KJIOPUMETpP, TEXHOJOTUHU TOJYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMAaTepHAaJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CrniocoObl U3MepeHus BIKHOCTH.

HabGntonenue narpeBaHus U IIaBJICHUS] KPUCTAIUIMYECKOTO BEILIECTBA.

JleMoHCTpanusi KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomol

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

OnexTpuzauusi Ten. OJNEeKTpUyecKud 3apsan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
[IpoBOIHUKY, TUBIEKTPUKH U MOJTYNPOBOJAHUKN. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

B3aumoneiicteue 3apsimoB.  3akoH  Kynona. TodeuHslil  snekTpuyeckuid — 3apsia.
Onektpuueckoe mnojae. Hampsx€HHoOCTh 3nekTpuyeckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX MoJIel. JIMHUN HanpsKEHHOCTH 3JIEKTPUUECKOTO MOJIS.

PaGora cun osnextpocratuueckoro mosd. IloreHnuan. PasHOCTh MOTEHLMANOB.
[TpOBOAHMKY U TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM Iosie. J{uaaeKkTpuueckas NpOHUIAEMOCTb.

OnextpoéMkocTs. KonzaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. ODHEeprus
3apsKEHHOTO KOHJIEHCaTopa.

TexHnueckue ycTpoiicTBa M INPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpPOB, KOHAECHCATOp, KONMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

BzaumopeiicTBie Ha3IEKTPU30BAHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3apsKEHHBIX Tell.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DneKTpocTaTHUecKast 3allnTa.

JIMdIIeKTPUKY B AJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTb  DJEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAAY  IUIACTHH,
paccTOSHUS MEX]ly HUMU U AUAJIEKTPUUECKOI MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCATOoPA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepeHnne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu ¢ paznuunpix cpeoax

ONEKTPUYECKUH TOK. YCJIOBHSI CYLIECTBOBAHMS DJIEKTPUYECKOrO TOKA. MICTOUHMKM TOKa.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 17151 ydacTka LIETIH.

DIIEKTpHUYECKOE CONPOTHUBIICHHE. VY nensHoe CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pa6ota snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCT 3IEKTPUIECKOTO TOKA.

DNEeKTpOoABMKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH Oma ais
MOJTHOM (3aMKHYTOM) AJIeKTprIeckoi memu. KopoTkoe 3aMpikaHue.



DJIEKTPOHHAs MPOBOJUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTb CONIPOTUBIIEHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBomuuku. CoOCTBeHHass M TNPHUMECHAs MPOBOAMMOCTH IOJYIPOBOJHUKOB.
CgoiicTBa p—Nn-niepexonaa. [1omynpoBoIHUKOBBIE TPHUOOPHI.

ONEeKTpUYecKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
Jucconyanus. JJIEeKTPOIIN3.

DnekTpuueckuil ToK B ra3ax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
[1na3zma.

TexHuueckue yCTpoilcTBa M IPAKTUYECKOE NPUMEHEHHE: aMmIIepMETpP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpsl, TEPMOMETP CONPOTHUBICHHS, BAaKyyMHBIH AWOJN, TEPMHUCTOPHI M (POTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JUOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HapPsHKEHUSL.

3aBUCHUMOCTb COINPOTUBIICHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBL, IUIOLIAAU
MONEPEYHOI0 CEYEHUSI U MaTepHaa.

CMmelraHHOE COeTUHEHUE POBOTHUKOB.

[IpsiMmoe u3MepeHue 3ieKTpoABMXKYLIEH cuiibl. KopoTkoe 3amMblKaHHE TajlbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCUMOCTh CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

W3ydeHne CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepeHne  2JIEKTPOABMIKYILEH CHJIBI  MCTOYHMKA TOKA M €r0  BHYTPEHHErO
COINPOTUBIICHUS.

HaGnronenue snexrponusa.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kilacce OCylIecTBISETCS C Y4ETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO MO3HAHMSL:
sBIIEHUE, HAy4YHBIH (DakT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
HKCIIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHHH, JMHeWHas ¢GyHKIuUs, mnapabona,
runep6osa, ux rpaduku U CBOWCTBA, TPUTOHOMETpUYECKUE QYHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHl M MX IPOEKLIHUU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, nuddys3us, ocMoc, Termioo0MeH
’KUBBIX OPraHU3MOB (BU[bI TEIUIONEPEIadyH, TEIIOBOE PAaBHOBECHUE), AIEKTPUUECKUE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJN, JKUAKOCTEW M Ta30B, JJIEKTPUUYECKUE
CBOMCTBA METAJUJIOB, AJIEKTPOJIMTHYECKAs TUCCOLUALINS, TaJbBAHUKA.

TI'eoepaghus: BnaxxHOCTH BO31lyXa, BETPhI, OapoOMeTp, TEPMOMETP.

Texnonoeus.: mpeodbpazoBaHue IBUKEHUH C UCIIOJIIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJUIUIHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS HMMITyJIbca B TEXHUKE (pakeTa,
BOAOMET W JpYIHWE), JBHUTaTelb BHYTPEHHEro CropaHus, IlapoBas TypOuHa, OBITOBOM
XOJIOAWJIbHUK, KOHAUIIMOHEP, TEXHOJIOTUHU TOJYyYEHHUs] COBPEMEHHBIX MAaT€pUajIoB, B TOM YHCIIE



HaHOMAaTEepHAJIOB, W  HAHOTEXHOJOIMH,  DJIEKTPOCTATHYECKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEp, AJIEKTPOHArpeBaTelIbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEINIbHBIE IPUOOPBHI, FaJIbBAaHHKA.

11 KUIIACC

Pasnen 4. daekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMacHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3aMMOAEHCTBHE NOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJeE.
Bekrop MaruuTHON MHAYKIMU. [[pUHIUIT CyTIeprio3ulMd MarHUTHBIX Tosei. JIMHUM MarHUTHOU
uHayknuu. KapTtuHa auHui MarHuTHOM MHYKIIUH TTOJISI IOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1oJjie MPOBOAHMKA C TOKOM. KapTuHa JIMHMA MHAYKIMU MarHUTHOTO IO
JUTMHHOTO TIPSIMOTO TPOBOJIHUKA M 3aMKHYTOT'O KOJBIIEBOTO MPOBOJAHHMKA, KATYIIKA C TOKOM.
OneiT Opcrena. BzanmoenicTBue NpoOBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cwia JlopeHua, e€ MoAyiap M HampaBiieHHE. JIBH)KEHHE 3apsDKEHHOM YacTULbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHne DIEKTPOMAarHUTHOM MHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
DIIEKTPOABUKYILAsA CUJIA MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOW uHaykuuu dapanes.

BuxpeBoe anexTpudeckoe moje. IJISKTPOABIDKYIIAS CUjla WHIYKIUMHA B IMPOBOJIHHKE,
JBUKYIIEMCS TIOCTYNATEIbHO B OJTHOPOJHOM MarHMTHOM II0JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HHE CAMOMHIYKLIUH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.

DHeprusi MarHuTHOTO TOJIsI KATYIIIKA C TOKOM.

DIIEKTPOMarHuTHOE TOJIE.

TexHu4yeckne YCTpOMCTBA M TPAKTUUECKOE MPUMEHEHWE: TIOCTOSHHBIE MAarHUTHI,
AIIEKTPOMATHUTBI, JIEKTPOABUTATEIb, YCKOPUTEIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIHOHHAS M€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHWE AIEKTPOHHOTO MyYKa MAarHUTHBIM TTOJIEM.

JIuHUY MHOYKIMY MarHUTHOTO TMOJIS.

B3anmopeiicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHuTHOM MHIYKIUH.

ITpaBuio Jlenna.

3aBUCUMOCTD DJIEKTPOABUKYILEH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBneHre caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yuenne MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

WccnenoBanue neicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBJICHUS JIEKTPOMATHUTHON UHAYKIUH.

Paspnen 5. KosieOanus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS
KonebGarenbnast cucrema. CBOOOMHBIE MexXaHWYeCKHWe KoyebaHusa. [apmMoHmuYeckue
kosnebanus. Ilepmon, wactora, amrumtyga W ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MareMaTnuecknii MasTHUK. YpaBHEHHE TapMOHHMYECKUX KoJjieOanui. [IpeBpamienue sHEpruu
MIPU TAPMOHUYECKHUX KOICOaHUSX.



Konebarenbuplii KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJICOAHUS B HJICATLHOM
KoJIeOATeIbHOM  KOHTYype. AHAJNOTHs MEXIy MEXaHWYeCKMMHU M 3JIEKTPOMAarHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH cOXpaHEHHsS SHEPTUU B UACATBHOM KOJeOaTeIIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHyX/IeHHbIE MeXaHUYECKUE KOieOaHusl.
Pe3onanc. BeiHyXA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CMHYCOMAQIBHBIN MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA M HATIPSKEHMUSI.

Tpanchopmarop. IlpousBoacTBo, mepenaya u HOTpeOIEHUE SIEKTPUUECKON SHEPTHUU.
OKOJIOTUYECKHE PUCKM MpU IPOU3BOJACTBE 3eKTpodHepruu. KynbTypa ucnonab3oBaHus
AIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DIEKTPUYECKUH 3BOHOK,
reHepaTop NepeMEeHHOro TOKa, JIMHUU 3JIeKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNnbHOM CUCTeMbI (IPYKHUHHBINA UM MaTeMaTHYeCKUN
MasITHUK).

Habmroienue 3aTyxaronux KoiaeOaHuil.

HccnenoBanue cBONCTB BbIHYX/IEHHBIX KOJI€OaHUH.

Habmroenue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcmumnorpaMmbsl — (3aBUCUMOCTA  CHJIBI  TOKAa W HAOpSsDKEHUS OT  BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mociaeaoBaTebHOM COEAMHEHUH PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJIEHCATOopa.

Mopenb TUHUY AIIEKTPOIEpEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHOA MAJBIX KOJeOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanne MEPEMEHHOIO TOKa B ILENM U3 IOCIENOBATEIbHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMmMHble 60JIHbL

Mexanuueckre BOJHBI, yclIoBUs pacnipoctpaHenus. [lepuoa. CkopocTs pacrpocTpaHeHUs
U januHa BonHBL [lomepeunble W mpononbHble BOJHBL. WHTepdepeHnus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3ITy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomaranutHo#l BomHe. CBOWMCTBAa 3IEKTPOMArHUTHBIX
BOJIH: OTpa)X€HHe, IpeJloMIIeHue, Moispu3zanus, Audpakuus, uHtepepeHius. CKOpocTh
AIIEKTPOMArHUTHBIX BOJIH.

[[Ixama >7MeKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe >JeKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpuHIIMIIBEI paIOCBA3U U TeNeBUACHUS. Pagnonokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.

TexHU4YeCKHe YCTpPOWCTBA U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
YIbTPa3BYKOBask JIMArHOCTHKA B TEXHHKE W MEIULIMHE, pajap, PaauONpPUEMHUK, TEJIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOIOJIBbHBIX BOJH.

Kounebmromieecst Te0 Kak HCTOYHHK 3BYKA.

Habmoienue orpaskeHus: U NpeoMIICHHS] MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 [uppakiind MEXaHUYECKUX BOJIH.



3BYKOBOI pe30HAHC.

HaGnronenue cBsi3M T'pPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M 4YacTOTOM
KoJie0aHui.

HccnenoBanne  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTpPa)XXEHHUE, IMpeJIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsmonnHeiHOe pacipocTpaHEHUE CBETa B OAHOPOJIHON Cpele.
JIyud cBera. ToOYEUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHBI OTpaxeHus cBeTa. [locTpoeHue Hu300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHbI IMpeIOMIICHUS CBeTa. AOCONIOTHBIA  IOKa3aTelsb
npesnomieHus. [lonHoe BHyTpeHHee oTpaxxeHue. [IpenenbHbId yroa MOJHOTO BHYTPEHHETO
OTPa’KEHUS.

Hucnepcus ceeta. CiioxxHbIl cocTaB O6enoro cera. L{ser.

Cobuparomue W paccewBaroniye JHUH3bL. ToHKas JuH3a. DOKYyCHOE paccTosHuE U
ONTHYECKasi cuia TOHKOU JuH3bL. [locTpoeHne n3o0pakeHU B COOMPAIOIIUX U PACCEHUBAIOIINX
nuH3ax. PopMyIia TOHKOM JIMH3bI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. Wutepdepenmnus cBera. KorepeHTHble HMCTOYHUKU. Y CIIOBUSA
HAOJI0/ICHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT ABYX CHH(A3ZHBIX
KOI€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TJIaBHBIX
MaKCHMYMOB IIPH MaJIEHUU MOHOXPOMATUYECKOTO CBETa Ha NU(DPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue ycTpoWCTBa W MpPaKTUYECKOE MPUMEHEHHE: OYKH, Iyma, (oToarmapar,
MPOCKIIMOHHBIA  amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, JIUPPAKIIMOHHAS
peméTKa, NoJIIPOUI.

Jlemoncmpayuu

[IpssiMonuHeitHOE pacHpOCTpaHEHUE, OTPAKEHHWE M MperoMiieHHe cBera. OnTudeckue
puOOopBI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mojieab CBETOBOAA.

UccnenoBanue CBOMCTB M300paKeHHM B JIMH3aX.

Mopenu MUKPOCKOTIA, TEIECKONa.

Hab6nronenue natepdepeHIiinm creTa.

Habmonenue nugpakiuu cera.

Hab6nronenue aucnepcun cBera.

[Tony4yeHue cnekTpa ¢ HOMOLIBIO MPU3MBI.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne nokazarenst IpeioMIICHUs CTEKJIA.

UccnenoBanue CBOMCTB M300payKeHUM B JIMH3AX.

Habmronenue aucnepcuu cera.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHH OTHOCHTEILHOCTH
I'paHnLBI IPUMEHUMOCTH KIIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenuanbHOM TEOpUHU
OTHOCHUTEJIBHOCTH: HMHBAapUAHTHOCTh MOXYJISI CKOPOCTH CB€Ta B BaKyyme, MPUHLUII
OTHOCHUTEJIbHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU U COKPAILEHUE JJINHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CB43b MaCChI C SHEPTUEN U UMITYJILCOM PEISITUBUCTCKOM YaCTUIbI. DHEPTHUS MOKOSI.



Pa3zpnen 7. KBanToBas pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonbl. ®opmyna [Tnanka cBsi3u 3Hepruu (HOTOHA C €ro YaCTOTOH. DHEPTHs U UMITYJIbC
dboToHa.
Otkpeitie u wuccnenoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa 11 hotoddpdekra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. Onbrtel [1. H. JIebenenra.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue YCTpoOIiCTBa M MNpaKTHUECKOE NpUMEHeHHe: (PoTodnaemMeHT, (OTOAATUUK,
CoJTHEYHast OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®Doto3d ekt Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneuynas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopna mo paccesHuto o -dactui. [lnanerapnas
mogens atoMa. Iloctymarer bopa. Vsnyyenne n mornomenue GOTOHOB MpU NEpexojie aToMa ¢
OJIHOTO YypOBHSA »HEpruu Ha Jpyroil. Buasl cnexktpoB. CnekTp ypOBHEH BSHEpPruud aroma
BOZIOpPOAA.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOM Ayaan3M.
CrioHTaHHOE U BBIHYKJIEHHOE H3JTyuyEHUE.
TexHuueckne yCTpPONCTBA M IPAKTUYECKOE IPUMEHEHHWE: CIEKTPAIbHBIA aHaIu3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Llemoncmpayuu
Mogens omnbita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmonenne nuHelyaThIX ClIEKTPOB U3ITYUEHUS.
Jlazep.
Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi
HaOGnronenue nuHeHyaToro crekTpa.
Tema 3. Amomnoe sa0po
OKCHEPUMEHTBI,  JIOKa3bIBAIOIUE  CJIOXKHOCTH CTpOEHHus  sjpa. OtkpbiTHE
pannoaktuBHOCTH. OnbIThl Pe3epdopaa no onpenenenno cocraBa paauoakTUBHOIO U3IIy4EHHUS.
CgoiictBa anb(da-, 6eta-, raMmma-u3aydeHus. BiusHue painoakTHBHOCTH Ha KHUBBIE OPTaHU3MBI.
OtkpeiTHe TpoTOHAa W HeiTtpoHa. Hyknonnas monens siapa IeiizenOGepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacniag. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydenue. 3aKoH
pasvoaKTUBHOIO pacnaja.
OHeprus CBs3U HYKJIOHOB B siape. SnepHbie cuiibl. Jledext maccsl sapa.
Snepusle peakuuu. [lenenue u CUHTES sSIED.
SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEpCHEKTHUBBI  SAIEPHOM
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKH.
DnemMeHTapHble YacTUlbl. OTKPBITHE O3UTPOHA.
MeTozap! HaOIIOICHHS U PETUCTPALIUHU 3JIEMEHTAPHBIX YACTHII.
dyHIaMEeHTAIbHBIC B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.
TexHudeckue yCTpOMCTBA M INPAKTHUYECKOE NPUMEHEHME: NO03UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.
Jlemoncmpayuu
CUY€TunK HOHMU3UPYIOLIUX YACTHII.



Yuenuuecxuii sxcnepumenm, rabopamopmule pabomul
HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKHU

Ortanbel  pa3BUTUA  acTpoHOMHH. llpukilagHOoe ¥ MHPOBO33pPEHUYECKOE 3HAYCHHUE
ACTPOHOMHH.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IIJIAHEThI, X BUAUMOE JABHIKEHHUE.

CounHeuHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpaMMa «CHEKTPaJbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TOCJENI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
IoCIe0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoOBpeMEHHBIE MPEACTABICHUSA O
IPOUCXOXKACHNUHU U 3Botoluu CoslHLA U 3BE3]1. DTanbl )KU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxkenune Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuky u kBazapbl. YEpHBIE ABIPHI B sIpax TANAKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
bonwioro B3peiBa. PennkroBoe n3nyyenue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnsie npodiaeMbl aCTpOHOMUH.

Yyenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJIeNICHUs MOJI0KEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro noiymapus 1 sipkue 3BE3/IbI.

HaGnronenus B teneckon JIyHel, miianet, Mieunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTMUECKOW, COLMAIbHON U
TUYECKOM cdepax JesATEIbHOCTH 4YEJIOBEKa, poJlib U MeCTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (QU3MUECKOW Teopurn B (OPMHPOBAHUU
MpeJICTaBICHUN 0 (U3NYECKON KapTHHE MUPA, MECTO (PU3NUECKON KapTHHBI MUpPA B 00ILIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

MexnpeameTrHblie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocCyliecTBIseTCS C Y4ETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMu MaTeMaThKH, OWOJIOTUH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO TO3HAHMSL:
SBJICHME, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJECHHE,
HKCIIEPUMEHT, MOJACIINPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKJIECTBO, BEKTOPbI M HX
IPOCKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOAHBIE 3JEMEHTApHBIX (DYyHKIIHIA,
MPU3HAKU TI0J100US TPEYTOJIbHUKOB, OIIPEIEICHNE TUIOIIAIU TUIOCKUX QUTyp U 00BbEMa Tel.

buonoeusn: »nextpuyeckue SBIEHUS B JKUBOM mHpupoze, KojeOaTenbHbIE IBIKEHUS B
KUBOM TIpUPOJIE, ONTHUYECKHE SIBICHUS B XXUBOM IPUPOJE, NEHWCTBHE pPAJHWALMM HA JKUBBIC
OpraHU3MBI.

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

l'eoepaghus: marHUTHBIE TOJOCA 3€MJIM, 3aJI€KH MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
IIOBEPXHOCTH, IIPEACKA3AHNUE 3EMIICTPICCHUM.

Texnonozus: TAHAXA DIEKTPOIEpenad, TeHEPATOP MEPEMEHHOrO TOKA, 3JIEKTPOJBUTATEIIb,
UHAYKIMOHHAsT TeYb, pajap, paauoNpHEMHUK, TEJIEeBU30p, aHTeHHA, Tenedon, CBY-meus,
IPOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapest.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeaMera «®dusnka» Ha ypoOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBIf  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHIKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U MPECAMCTHBIX 06paSOBaT€HBHBIX PC3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHMS yueOHOro mpeamera «DHU3MKa» JOJDKHBI OTPAXaTh
TFOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEH
NO3UIMEH JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlUil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPAJUIHOHHBIM IIEHHOCTSM POCCHMCKOro  OOILEeCTBa,
paciIMpeHue KU3HEHHOI'O OIbITa M ONBITA AESITENbHOCTH B IPOLIECCE PEATM3alUUd OCHOBHBIX
HaIlpaBJIeHUH BOCIUTATEIBHOM JeSITeIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpazk1aHCcKOro BOCIIUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKJAHCKOM MNO3MLMU  OOydarolmlerocs Kak aKTHUBHOTO U
OTBETCTBEHHOI'0 4JIEHA POCCUICKOI0 OOIIECTBa;

IOPUHATHE TPAAULMOHHBIX OOILIEUEJIOBEUECKUX TI'YMAHUCTHUECKUX M JEMOKPATHYECKHUX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JIEATENIBHOCTh B HHTEpECax TI'Pa)KAaHCKOTro OOILIECTBa,
y4acTBOBAaTh B CAaMOYIPABJIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHUE B3aUMOJICHCTBOBaTh C COLMAJIbHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSIMHU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM JI€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMUPOBAHHOCTh POCCUMCKON I'PpaKAaHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYAAPCTBEHHBIM CHMBOJAM, IOCTHIKEHUSM POCCHNHCKHUX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJI€ B I€ATEIbHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUUYECKOE OTHOLIEHHE K MUPY, BKJIIOUAsl 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYILIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEeC K pa3iuuHbiM chepam NpodecCHOHATbHOW JEsTeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW W TEXHHKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymeit
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JAacTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

C(OPMHUPOBAHHOCTb HKOJOTHYECKOW KYJIbTYphl, OCO3HaHHME IJI00AJILHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBHII B OKPYXKAIOUIEH Cpele Ha OCHOBE 3HAHMS
L[eJIe YCTONYMBOIO Pa3BUTH YEIIOBEYECTBA;

pacuIMpeHue OmblTa JEeATEIbHOCTH 3KOJOIMYECKOW HaNpaBIEHHOCTH Ha OCHOBE
UMEIONTUXCS 3HAHUN TI0 (pu3mKe;



7) HEHHOCTH HAYYHOT'O MIO3HAHMSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (prU3HYECKON HAYKHU;

OCO3HAHME IICHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIECCE U3YUEHUST (PU3UKU
OCYILECTBIIATh POEKTHYIO U UCCIIEA0BATEIbCKYIO NEATEIbHOCTh MHANBHIYaIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHHBePCcAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBble JJornueckue aeicTBu:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIeMy, paccMaTpuBaTh &
BCECTOPOHHE;

OIPEAEIATh LUENU JESITEIbHOCTH, 3aJJaBaTh apaMeTPbl U KPUTEPUU UX TOCTHIKEHUS;

BBISIBJISATh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B paCCMaTPUBAEMBbIX (DU3UUYECKUX SIBICHUSX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHaIM3a UMEIOIINXCS MaTEPUATbHBIX
U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBAaTh COOTBETCTBHE PE3YJIbTATOB LIEJSIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOP/IMHUPOBaTh M BBIIOJHATH PAa0OTy B YCIOBUSAX pPEAIbHOIO, BUPTYaJbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHUS;

pa3BUBATh KPEATHUBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

ba3oBble nccienoBarejbckme 1eiCTBUA:

BJIaJIeTh HAyYHOH TEPMMHOJIOTHEH, KIIOUEBBIMU MOHATHSAMHM U MeTOJaMM (U3NYECKOMH
HayKH;

BJIaJIeTh HAaBBIKAMU y4eOHO-MCCIIEOBATEIBCKOM U MPOEKTHOM NeATENIbHOCTH B 00JacTh
(¢u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY METO/OB pELIeHMs 3a1a4
(bu3nUecKoro conepkaHusl, IPUMEHEHHUIO Pa3JInYHbIX METO/I0B MIO3HAHMS,

BJIQ/IETh BHUJAMHU JIEATEIBHOCTH IO TMOJYyYEHUI0 HOBOTO 3HAHUS, €ro HHTEpIpeTalu,
npeoOpa3oBaHUI0 W MPUMEHEHHMIO B PA3IMYHBIX Yy4YeOHBIX CHUTyallUsX, B TOM 4HCIE INpHU
CO31aHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISABJISIT NPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady, BbIABUIATH
TUNOTe3y €€ pelleHMs, HAaXOJIUTh apryMEHThl JJs JO0Ka3aTelbCTBA CBOMX YTBEPKACHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBATh TOJYYEHHbIE B XOJ€ pEUIeHHs 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3aJaud B OOpa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHCJI€ IPU U3YUYEHUH (PUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMEThb MEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 0071aCTh )KU3HEASITEILHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 PA3HbIX MIPEIMETHBIX o0IacTei;

BBIIBUTaTh HOBBIE UJIEU, IPEJJIaraTb OPUTHHAIBHBIE OAXOAbl U PELICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, TOIMYCKAIOIINE albTepHATUBHBIEC PEILICHUSI.

Pabora ¢ nnopmanmeii:

BJIa/IETh HABBIKAMU MOJY4YeHHUS MHMOpPMALUU (PU3NYECKOTO COJIEp’KaHUsl U3 HCTOUYHUKOB
pa3HbIX THWIIOB, CaMOCTOSITENbHO OCYLIECTBJISATh IOMCK, aHAJINW3, CHUCTEMATHU3alMI0 U
MHTEpIpEeTalnio HHPOPMALIUU PA3IMUHBIX BUJIOB U ()OPM NPEJICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

UCMOJb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHMKALIMOHHBIX TEXHOJOTHH B
pELICHMH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OpPraHMU3ALMOHHBIX 3aad C COOJIOEHHEM
TpeOOBaHUI IPrOHOMMKH, TEXHUKU O€30M1aCHOCTH, THTHEHBI, PECYpCOCOEpPEKEHNs], TPABOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€301acHOCTH;



CO3/1aBaThb TEKCThl (U3NYECKOTO COJAEpKaHUs B pPa3IMYHbIX (opmarax c ydEToM
Ha3HAueHUs MWHPOpPMALMU U LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
IIPEJICTaBICHNS U BU3YyaIU3aL1H.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIISATH OOIICHHE HA ypOKaX (DU3MKHU M BO BHEYPOUHOU JIEATEITHHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(MIMKTHBIX CUTYAIMil U CMATYaTh KOH(QIUKTHL;

pPa3BEPHYTO M JIOTMYHO M3JIAraThb CBOK TOYKY 3PEHUSA C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCMOJIb30BaTh MPEUMYLIECTBA KOMAHIHON U MHAUBUAYAIbHON pabOTHI;

BBHIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUM C y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4jeHa KOJIEKTUBA;

MPUHUMATh LEJIHM COBMECTHOM JAEATEIbHOCTH, OpPraHW30BBIBATH W KOOPAWHHUPOBATH
JEUCTBUSA 110 €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIpPENesATb POJIM C Yy4ETOM
MHEHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOU padOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXXJAOT0 YYaCTHHKA KOMaHbl B OOLIUI pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeasiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HJIEU C MO3ULUU HOBHU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISITh IMO3UTUBHOE CTPATETMYECKOE IIOBEJECHUE B PA3jIUYHBIX CHUTYalHUsX,
MPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUIIUATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIIECTBISTh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IUIAaH PEIICHHs] PacUETHBIX M KauyeCTBEHHBIX 3aj]ad, IJIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ YYETOM HUMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JIaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;
pacumpsaTh paMK1 y4eOHOTO MpeAMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHUN;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHuE;
OIICHUBATH MPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO DJPYAULIMKA B 00NACTH (PU3HKH,
MOCTOSTHHO TMOBBIIIATh CBOM 00pa30BaTENIbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JIE€ATEIHLHOCTH, OIICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;
BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3YJITATOB U OCHOBAHUMH;
MCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHHUS;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHUS IO UX CHUKEHUIO;
MIPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIbTATOB JIEATEIHHOCTH;
MPUHUMATH CeOsl, MOHNMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IPU aHAIU3€ PE3YNIbTATOB JEATEIbHOCTH;
MpU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OMIMOKH.
B nporuiecce 1O0CTHXEHUS TUYHOCTHBIX PE3YIbTaTOB OCBOCHHUS MPOrPaMMBI MO U3UKe AJis
YPOBHSI CpEIHEro o0mero oopa3oBaHusi y OOYHYaIOUIMXCSl COBEPILIEHCTBYETCS IMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaralonuil chopMUpPOBaHHOCTD:



CaMOCO3HaHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOILIMOHAIBHOE COCTOSIHHE,
BUJICTH HANPaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cepsl, ObITh YBEPEHHBIM B cebe;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCA K SMOIMOHAIbHBIM
W3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBALIMM, BKJIIOYAIOIIEW CTPEMIICHHE K JOCTHIKEHUIO LEIU U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh NOHMMATh SMOLMOHAIBHOE COCTOSHHUE APYTUX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUN OOLIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIEPEKHUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOUICHUS C IPYTUMHU
JOJIbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHGIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonuy oOyuenus B 10 kJacce npeaMeTHbIE pPe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (U3MKU B (OPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHUPA, B PAa3BUTUHM COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B IIPAKTUYECKOH
JESATEIIBHOCTH JIIOJEH;

YYUTHIBATh TPAHMUIBI TPUMEHEHUS HW3YUEHHBIX (PU3MUECKUX MOJEIeH: MaTepualibHas
TOYKa, MHEepLHalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPJOE TEJIO, UACANBHBIM ra3, MoJenu
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUEUHBIA AIEKTPUUYECKUHN 3apsii IPHU pEIICHUU
bu3nueckux 3anay;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MTPOLECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
PaBHOMEPHOE M pAaBHOYCKOPEHHOE NPSIMOJMHENHOE MIBU)KEHHE, CBOOOAHOE MaJCHHUE Tel,
JBIDKEHUE 110 OKPYXHOCTH, WHEpLUs, B3auMojaeicTBue Tei, anddysus, OpoyHOBCKoOe
JBUKEHHE, CTPOCHHE XKUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHUU
(oxJaKJJeHUHn ), TEIJIOBOE paBHOBECHUE, UCIIAPEHHE, KOHCHCAIUs, MIIaBlIeHHe, KpUCTAIIH3alts,
KHUIIEHUE, BIAKHOCTh BO3J/lyXa, MOBBIINICHUE JAaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
COCyZe, CBA3b MEXKIYy IapamMeTpaMH COCTOSHMs raza B HM30IpOLECCaX, JJIEKTpU3aLus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

OIHCBHIBATh MEXAaHUYECKOE JIBUKEHUE, MCIOJIb3Ys (PM3NYECKHE BEIMUYUHBI: KOOPAMHATA,
nyTh, MEpPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHEeTHYecKas
SHEprus, MOTEHIMaJbHAs HSHEpPrus, MexXaHudeckas padoTa, MeXaHHUYeCKass MOUIHOCTb;, MpHU
ONMCAHWM TPABUIBHO TPAKTOBaTh (U3MUECKUM CMBICT HCHOJIb3YEMBIX BEJIWYHMH, HX
0003HAUEHHsI U €JMHUIIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIUYHHY
C IPYTUMU BEJIUYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOMICTBA TEJI W TEIUIOBBIE SIBICHMS, HCIIOJIB3Ys
¢dusnueckue BEIMYMHBI: JaBIIEHHWE Tas3a, TeMmIepaTypa, CpeAHssi KUHETHYecKas »SHEeprus
XAOTUYECKOT0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBAaApaTU4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThl, BHYTPEHHSISI dHEprusi, padora rasza, Kod(pUIMEHT MOJIEe3HOro JEeHCTBUS TEIJIOBOTIO
JIBUTATENIS; IPU OMMCAHUM MPABHIIBHO TPAKTOBATh (PU3MUECKHUI CMBICT MCIIOJIb3YEMbIX BEJIHYHMH,
uX O0O0O3HAYeHWS] U EAUHMIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOLIUE JAaHHYIO (QU3NYECKYIO
BEJIMUMHY C APYTUMHU BETUUYUHAM;

ONMCHIBATh M3YYCHHBIC DJICKTPUYECKHE CBOWMCTBA BEILECTBA M HJIEKTPUYECCKUE SBIICHUS
(TIporiecchl), UCTONb3Ys (U3NUECKUE BETUYMHBL AJIEKTPUUECKUM 3apsijl, dJIEKTPUUYECKOE TOJe,
HaNpsDKEHHOCTh  TIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHUUAIOB; IPU ONUCAHUM IIPABHIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, UX OO0O3HAUCHUS M EIUHUIIBL
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE AAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BEIMUMHAMU;



aHAJIM3UPOBaTh (PU3MUECKUE MPOLECCHl U SBIEHUS, MCHOB3Ys (DU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotreHusd, |, |l u |1l 3axkonsr HproTOHa, 3aK0oH coxpaHeHus
MEXAHUYECKOM DHEPIuM, 3aKOH COXPAHEHMs MUMITYJIbCa, IPUHIUI CYIIEPIIO3ULIUN CUJI, IIPUHIUIT
paBHOIIPABUSl MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUUYECKYIO TEOPUIO CTPOCHUS
BEUICCTBA, IAa30BbIC 3aKOHBI, CBSA3b CPEIHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKECHUS
MOJIEKYJ C aOCOJIIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS
JIEKTPUUECKOro 3apsifa, 3akoH KylloHa, mpu 3TOM pa3inuyaTh CIOBECHYIO (OPMYIMPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIKUH, IPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nnyarh yCciIoBUs MX O€30MACHOTO MCIIOIB30BaHMS B TOBCEAHEBHOM JKU3HU;

BBINOJIHATh SKCIEPUMEHTHI 110 HCCIEAOBAHMIO (DPU3MUYECKUX SBIEHUH U IPOLECCOB C
UCTIOJB30BAaHUEM TPSAMBIX M  KOCBEHHBIX HW3MEPEHUH, MpuU 3TOM  (OPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEJJI0KEHHOT0 000PYAOBAHUS, TPOBOAUTH ONBIT U (POPMYIUPOBATH BHIBOIBI;

OCYILECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PHU3UUYECKUX BEJIWYMH, IMPH ITOM
BbIOMpaTh ONTUMAJbHBI CHOCOO H3MEPEHUS U MCIONb30BaTh W3BECTHBIE METObl OLIEHKU
NOTPEIHOCTEH U3MEPEHMUIA;

UCCIIEIOBATh 3aBHCHUMOCTH MEXIY (HU3MUECKUMH BEIMYMHAMH C HCIOJIb30BaHHEM
OpSAMBIX H3MEPEHUH, IMpH STOM KOHCTPYUPOBaThb YCTAHOBKY, (DUKCHpPOBaTh pE3yJIbTaThl
MOJTYYeHHOM 3aBUCHUMOCTH (DM3MYECKHUX BEIWYHMH B BHJE TaONHIl U IpaduKOB, JIEIaTh BHIBOIBI
10 pe3yJbTaTaM MCCIIEI0BaHNUS;

coOnronarh mnpaBuia 0€30IaCHOIO TpyAa IPU IPOBEICHUM MCCIENOBAaHUM B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTENIbCKOM U IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JAOOPaTOPHOro 000pyI0BaHNUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢u3nyeckue 3aKOHbI M MIPUHIIUIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/1a4ll BHIOMPATh (PU3NUYECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HaUeHUS (PU3NUECKON BEIHUNHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKH HENPOTUBOPEUYMBYIO LIENIOYKY
paccyXJIeHH ¢ OMOpoi Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCMOJNb30BaTh MPH pPEUIeHHH Y4eOHBIX 3a7ady COBPEMEHHbIE HH(OpPMAIMOHHbIE
TEXHOJIOTUM JUIsl TOMCKA, CTPYKTYPUPOBAHMS, WHTEPHpPETAlM U NpeACTaBIeHUs y4eOHOU u
HAYYHO-TIOMYJISIpHONH HMH(OpMaIuy, MOIYYEHHOM M3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIyYaeMyro HH(OpMaINIo;

IPUBOUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHUSA TNO (HU3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHns 6€30MacHOCTH MpU 0OpallleHUH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHMs 3]I0POBbsI U COOIIOICHHSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarollel cpere;

paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH, TUIaHUPOBATh paboTy
TpYMNIIbl, palMOHAIBHO paclpelneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJIApPTHBIX CUTYalUsIX, a/IeKBaTHO OLIEHWBATh BKJIAJ] KaXK/I0TO M3 YYAaCTHUKOB TPYIIIbI B
pelIeHre paccMaTpruBaeMoil MpooIIeMBl.

K xonny oOyuenus B 11 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

JIEMOHCTPUPOBATh HA MpUMEpax pojib U MecTO (GU3MKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KAapTUHBI MHUPA, B Pa3BUTUM COBPEMEHHON TEXHUKM U TEXHOJIOTHM, B IIPAKTUYECKOHU
NEeSITEIbHOCTH JIIO/IEH, LIETTOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YYUTHIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJENei: TOYEeUHBIH
JNEKTPUYECKUN 3apsif, Jyd CBeTa, TOYEYHBIM MCTOYHHK CBETA, SANEpHas MOJEJb aroMma,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/ipa MPU PEeLIeHUN (PU3NIECKUX 3aa4;



pacnio3HaBaTh (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKHA ¥ KBAaHTOBOUM (DM3HMKH: AJIEKTPUYECKas MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JCHCTBUS TOKa, B3aUMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKIHS, JCWCTBHE MArHUTHOTO TIOJII Ha MPOBOAHWK C TOKOM U JBWXKYIIUICS 3aps,
3IEKTPOMArHUTHBIE KOJIEOAHUs ¥ BOJIHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, WHTepdepeHnus, audpakius W MOJSIPU3ANUS CBETa, JTUCIEPCUs CBETa,
dotoanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJ0POJIa, €CTECTBEHHAsI U ICKYCCTBEHHAS PAIMOAKTUBHOCTD;

ONKCHIBATh M3y4YCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPHUUECKHE, MArHUTHBIC, ONTHUYECKUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEI) U JJICKTPOMATHUTHBIC SBIICHUS (IIPOLIECCHI),
UCHONB3YS (U3NYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsj, CHiIa TOKa, SJIEKTPHUUECKOe
HANPSDKEHUE, SJIEKTPUYECKOE COMTPOTUBIICHHUE, PA3HOCTh MOTSHIHAIIOB, SJICKTPOABHKYIIIAs CHJIA,
paboTa TOkKa, MHAYKLHS MarHUTHOro mojs, cuwia Awmmepa, cuia JlopeHla, MHIYKTHBHOCTH
KATYIIKK, YHEPTUsl JIEKTPUYECKOTO0 W MArHUTHOTO IIOJICH, TIEPUOJ W YacToTa KoieOaHud B
KOJIe0aTeIbHOM KOHTYpE, 3apsi] U CUjia TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMArHUTHBIX
KoneOaHui, (HOKYCHOE PpACCTOSHHE W ONTHYECKAas CHJIA JIMH3bI, TPU OINUCAHUM IPABUIHHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YEMbIX BEIWYMH, MX OOO3HAUECHUS U EIUHUIIBL,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUYHHAMU;

ONKCHIBATh M3yYCHHBbIE KBAHTOBBIC SBJICHHUS U MPOLECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTh AJICKTPOMATHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETAa, DHEPTUS U
UMIyasCc (OTOHA, MEpPUOJ] TOoJypacmajia, SHEPrus CBSI3M AaTOMHBIX SJ€p, MPU ONUCAHUU
MPAaBWJIBHO TPAKTOBATh (DU3MUYECKUN CMBICI WCIIONB3yeMbIX BEIHYWH, WX OOO3HAYCHUS U
€MHHUIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIONINE MAaHHYIO (DU3HUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAYCHUE (PU3NICCKON BEITMUUHEI;

aHAIM3UPOBATh (U3NYECKUE TPOIECCHl M SBIICHUS, UCTONB3Ys (U3NYECKUE 3aKOHBI U
OPUHIMIEI: 3akoH OMa, 3aKOHBI TIOCJTENOBATEIBHOIO W  IMAPALICIBHOTO  COCIUHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH JJIEKTPOMAarHUTHOM HMHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAHEHUST CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHe OWHIITeHHa s ¢doTtoddderTa, 3aKOH COXpaHEHUS OHHEPruH, 3aKOH
COXPAaHCHHSI HMITYJIbCA, 3aKOH COXPAHCHHs DSJICKTPHUSCKOTO 3apsiia, 3aKOH COXpPaHCHUS
MacCcOBOTO 4YHCIa, MOCTyJaThl bopa, 3aKOH PaJMOaKTUBHOTO pacmajia, MpU ITOM pa3inyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKCHHE W YCJIOBUS (TPAHHMIIBI,
00JacTi) IPUMEHUMOCTH;

OTIPE/ICIIATh HAIPaBJICHWE BEKTOPA WHJIYKIUU MArHUTHOTO TIOJISI MTPOBOJHHKA C TOKOM,
cuiibl Amrnepa u cuiiel JlopeHia;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBa€MOe TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBHITIOJHATh JKCIIEPUMEHTHI 10 HMCCIIEOBAHUIO (DU3UYECKHX SIBICHHH W MPOIECCOB C
UCIIOJIb30BAHUEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWH: TMpU 3TOM  (HOpPMYITHpPOBATH
npobiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPETIOKEHHOTO 000PYA0BAHHUS, TPOBOJAMUTD OMBIT M OPMYITUPOBATEH BHIBO/IHI,

OCYIIECTBIISITh TPSMbIE W KOCBEHHBIE H3MEpPEeHHs] (DU3MUECKHX BEIWYHH, TPH ITOM
BBIOMpaTh ONTUMAIBHBIA CIIOCOO W3MEpPEHUS W HCIOJBb30BaTh HM3BECTHBIE METOIBI OIICHKHU
MOIPEIIHOCTEN U3MEPEHU;

HCCIICIOBATh 3aBUCUMOCTH (DH3MYECKHUX BEJIHMYHH C UCTIOJIB30BAHUEM TIPSIMBIX H3MEPECHU:
IPH 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (PMKCUPOBATHh PE3yabTaThl MOJTYYCHHOW 3aBUCUMOCTHU
¢buznyecKkux BENWYMH B BHAE TaOMUI M TpauUKOB, JeiaThb BBIBOABI IO pe3yiabTaTam
WCCIICJIOBAHHS,

coOnrofarh mpaBuia O€30MacHOr0 TpyAa MPU NPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 9SKCIEPUMEHTa, YUeOHO-UCCIECNOBATEILCKOH M  MPOCKTHOW JESATEIBHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHUS;



pemiate pacyéTHBIE 3aJadyd C SBHO 3aJaHHOM (DM3MYECKOW MOJENbIO, HCHOIb3YS
¢u3nveckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJIN3a YCIOBHS 33a4Hl BIOMPATh (PU3HUECKYIO
MOZIeTIb, BBIACHATh (DU3MYECKHE BEIWYMHBI W (QOPMYJbI, HEOOXOIUMBIE Ui €€ pelIeHus,
MMPpOBOAUTH paC‘-IéTLI 1 OICHUBATDH PCAJIbHOCTD IMMOJIYYCHHOI'O 3HAYCHU A q)HSquCKOﬁ BCJIMYHHBI,

penraTth KayeCTBEHHBIC 3a/1aud: BBICTPAWBATH JIOTMUYECKH HETNPOTHBOPEUMBYIO IIETIOUKY
paccyXIeHHU C ONIOPO HAa N3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHHUS,

UCITIONIB30BaTh MPU  PEUICHUH Yy4eOHBIX 3aJad COBpPEMEHHble HH(OpMalNOHHBIC
TEXHOJIOTUM JUI TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAMH U TPEICTAaBICHHUS y4eOHOH u
HAYYHO-TIONYJISIPHOM HWH(OpManny, MOITYYECHHOM W3 pPa3IMuHBIX HCTOYHUKOB, KPHUTHYECKU
aHAJIM3UPOBATH NOTY4aeMyI0 HHPOPMALIHIO;

OOBACHATH NPUHIMIIBI ICHCTBUS MAIIMH, TPUOOPOB U TEXHMYECKHUX YCTPOMCTB, pa3indaTh
YCIIOBHA UX 0€30MaCHOT0 MCIIOJIb30BAaHMSI B TIOBCEJHEBHOM JKU3HU;

NPUBOJHUTH MPHUMEPHI BKJIAJa POCCUICKHX U 3apyOeXKHBIX Y4EHBIX-(DU3UKOB B pa3sBUTHE
HAayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKHE 3HAHUS MO (HU3MKE B IIOBCEIHEBHOW JKU3HH IS
oOecrnieueHus 6€30MacCHOCTH MpU 0OpallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHUsI 3J0POBbS M COOJIIOICHHSI HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPY’KalOIIeH cpee;

paboTatk B TpyIIIe C BHITOJHEHUEM PA3TUYHBIX COIUABHBIX POJIEH, MITAaHUPOBATh padboTy
TPYIIBl, palMOHANBHO pPACHPEAENIATh OOSM3aHHOCTH M IUIAHUPOBATh  JICSTENBHOCTh B
HCCTAaHJAPTHBIX CUTyalUAX, aACKBATHO OLCHMBATH BKJIAJ KaXAOTO0 M3 YYACTHHUKOB I'PYIIIBI B
pelIeHre paccMaTpUBaEMOil TPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KosnuyecTBo yacos DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 0GPA30BATETBLHBIE
padoThI padoThI pecypesI
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 bubmorexa [IOK
' AibL Hays https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kitnematiia > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Jluramiica ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro no paszneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
3.2 OCHOBEI TEPMOMHAMHUKH 10 . https://m.edso0.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK
' da30BBIC IEPEXO,IBI https://m.edsoo.ru/7f41bf72
Uroro no pazmeny 24
Paznea 4. JIEKTPOJINHAMUKA
bu6mmoreka [JOK
41 DeKTpOCTATHKA 10 ! https://m.edsoo.ru/7f41bf72
4.2 ‘ ITocTosiHHBIN AneKTpUUYecKuil TOK. TOKM B 12 1 1 bubnuoreka [IOK
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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‘ pa3JIMYHBIX cpeaax

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

HUroro no pazgeny 22
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

KoJsm4yecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jaesioB U TeM ugposbie
Ne i/ Y —— pa3 Beero Kontposbubie IIpakTuueckue E)I% p?:f oBAT e.?n)m)l e
padoThI padoThI pecypebi
Paznen 1. JIEKTPOANHAMUKA
11 MaruauTtHoe nosjie. DJIeKTpOMarHuTHas 11 1 3 bubmumorexa [IOK
UHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA 1 BOJIHbBI
21 MexaHn4YecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [JOK
KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnnoreka [JOK
23 Ok 10 3 https://m.edsi.ru/7f4lc97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbHOCTH

31 OCHOBBI crIEIIMATBHON TEOPUHU 4 1 bubnmnorexa [JOK
' OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
4.1 DJeMeHTHl KBAHTOBOM ONTUKU 6 https://m.eds00.ru/7f41c97¢
bubmuorexa [JOK
4.2 Crpoerne aroma 4 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.3 ATOMHOE 571pO S https://m.edsoo.ru/7f41c97c
Wroro no pazneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU
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bubmuoreka [JOK

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 https://m.edso0.ru/7f41c97¢
Wroro no pazueny 7
Pazaen 6. OGOBIIAIOINEE NIOBTOPEHUE
bubmumorexa [IOK
01 Obobuiarowee nosropenie 4 https://m.edsi.ru/7f41097c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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