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INOACHUTEJIBHAA 3ATINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHUH U TpeOOBaHUU K pe3ylbTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU MpernojaBaHusi y4eOHOro
npenvera «@u3uka» B 00pa3oBaTeNbHBIX — opraHm3anusax —Poccuiickorn  Denepamum,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Conepxanue mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu o0ydeHuu ux ¢GuznKe Ha OA30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIeATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbTraraM OOydeHHs, a TaKK€ YUUTHIBAET HEOOXOAMMOCTb pealu3alMi MEKIIPEIMETHBIX
CBs3el (PU3MKU C E€CTEeCTBEHHO-HAYyYHBIMH Yy4eOHBIMU MpenMeTramu. B Heil ompenensitorcs
OCHOBHBIC IIEJIM M3y4eHHs (U3UKM HA YPOBHE CPEIHET0 OO0Iero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PHU3UKU: JIMYHOCTHBIC, METallpelIMETHbIe, MpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UJIAHUPYEMbIE PE3YNbTAaThl OCBOCHUS Kypca pU3uMKHU HAa 0a30BOM YpOBHE, B TOM UHUCIIE

IpeIMETHBIE PE3YIbTAThI IO rojIaM O0yUYEHUs;

e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOydeHusl.

®du3nka Kak HayKa 0 HauOoJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUI 00 OKpy»XKarolleM MUpe.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOUUN JJIs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, MMOCKOIBbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SBJICHUHN, U3y4aeMBbIX
XuMHel, Ouonorue, ¢usmdeckoit reorpadueir u acrpoHomueit. Mcnonap3oBaHue U akTHUBHOE
OpUMeHeHHe (U3MYEeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHIl B cdepe DSHEPreTHKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, IOJIYYEHHMs] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Apyrux. 3ydenne Gu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMHUPOBaHUE YMEHUI
MPUMEHSTh HAyYHBIM METO/I TO3HAHUS MPHU BHIMOTHEHUN UMHU YUEOHBIX HCCIIEIOBAaHUM.

B ocHoBy kypca ¢hu3uku 1ist ypoBHS CpeHEero 001iero o0pa3oBaHUs MOJIOXKEH PsJl UJICH,
KOTOpPbIE MO’KHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 IOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3lesioB (PU3UKHU, BKIIOUAET KaK BOMPOCHI KIACCHUECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTaBICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTe€pHH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaius npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHuuanta GU3n4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTHYECKHUMHU POOIEeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3uku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYT'OM TEXHUYECKUX M TEXHOJIOTMYECKUX MPUIIOKEHUI N3YUEHHBIX TEOPUHN U 3aKOHOB.

Hoes »sxonocusayuu peann3yercs TOCPEACTBOM BBEACHMSI JJIEMEHTOB COACpKaHMUS,
NOCBALIEHHBIX 3KOJIOTMYECKHM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbHIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHsI Mpo0JIeM palliOHAIBFHOTO MPUPOAOIIOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrtepxHEBBIMU 3JIEMEHTaMH Kypca (U3WKH Ha ypOBHE CpeIHero oOmiero oOpa3oBaHMs
ABISIOTCS (u3Mueckue Teopuu ((HOopMHUpPOBaHHWE NPEICTABICHUNH O CTPYKTYypE MOCTPOCHHUS
¢busnyeckoil Teopuu, poiu (GyHIAMEHTAIBHBIX 3aKOHOB M MPHUHILUIIOB B COBPEMEHHBIX



NPEICTaBICHUAX O MPUPOZE, IPAaHUIAX MPUMEHUMOCTH TEOPHM, IJI ONUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U MIPOLIECCOB).
CucTeMHO-IeITENFHOCTHBIN MOX0/ B Kypce (PM3MKU pealln3yeTcsl MPEXIe BCETO 3a CUET
OpraHHu3aIi IKCIEPUMEHTAIbHON JesATeNbHOCTH oOyuatoniuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKN — 3TO UCHOJIB30BAaHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
7a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme Mo (usuke oOBEAMHEHBI B OOIIUH CIHCOK
YUYECHHUECKUX NPAaKTUUYECKUX padoT. BrlaeneHune B ykazaHHOM IEpeYHE JIaOOpaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKHU, OCYIIECTBISETCS y4YaCTHHUKaMU 00pa3oBaTEIbHOIO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAaHUA U OCHAIICHUs Kabuneta ¢pusuku. [Ipu sToM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHHUS 3aBUCHUMOCTEH (PU3MUECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO IPOBEpKE
MPEIOKEHHBIX TUIIOTE3.
Bornbiioe BHUMaHUE yAENsSeTCS PEIICHUIO PAacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUTSL PacYETHBIX 3a7]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/J1aHHOM (DU3MYECKON MOJEIBIO,
MO3BOJIAIOIINE MPUMEHSITh H3YUYEHHBIE 3aKOHBl M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjela
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MPHUOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (pU3MUecKOW MOJeNu A CUTyallMH MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBunm ¢ TtpedoBanusmu PI'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOTo mporecca 0a30BBI YpOBEHb Kypca (U3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs JOJKEH M3y4aThCsl B YCJIOBHSIX MpeIMETHOro kaOuHeTa (U3MKU WIN B
YCIIOBUSIX MHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAyYHOro LuKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
o0opyoBaHue.
JeMoHCTpaliioHHOE 000py/0BaHHEe (POPMUPYETCSI B COOTBETCTBUU C TPUHIIUIIOM
MUHHMMAaJIbHON JOCTAaTOUYHOCTH M 00ECHEeYMBAaeT IMOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamMme 10
¢u3MKe KIIOYEBBIX JEMOHCTpAIMil Al HUCCIIEOBAaHMSI M3y4aeMbIX SIBJICHHM M IPOIIECCOB,
HMIUPHYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.
JlaboparopHoe 000OpyaOBaHHE ISl YUEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOEeCleuyMBaeTcss B pacy€ére OJAHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcsi. Temarnyeckue KOMIUIEKTHI J1TaOOPaTOPHOrO OOOpPYIOBaHUS JOJKHBI OBITH
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX M IU(PPOBBIX NMPHOOPOB, a TaKkKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHIC IIU(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GUUKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:
e (QopmupoBaHuE HHTEpeca U CTpEeMJIEHUS OOy4aroUuMxcs K HaydHOMY H3YYEHHUIO
NPUPOJIBI, Pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE IMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHus |  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBJICHHSIM;

e (QopmHupoBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHUs] OCHOB CTPOCHMUS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (dopMupoBaHHE YMEHUI OOBSCHATH SBICHHS C UCIIOIBb30BaHNEM (DU3MUYECKHIX 3HAHWHA U
HAyYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O PONIU (HU3UKHU JUISI PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTH.

JlocTxkeHne 3TUX Iiesield oOecriedrBaeTCsl pelieHHeM CIEAYIoIUX 3afad B Ipoliecce
M3YYeHHUS Kypca (U3UKU HA YPOBHE CpEIHEro o0Iero o0pa3oBaHuUs:



e [puOOpeTeHUE CHCTEMBbl 3HAHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSX, BKIIOYAsi MEXaHUKY, MOJIEKYISPHYIO (PU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(U3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e (QopmupoBaHuE YMEHHIl MPUMEHITh TEOPETUYECKHE 3HAHUA I OODBICHEHUS
busznyecKkux SBJICHUM B NPUPOJE U Ui NPUHATHS MPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHME CIOCOOOB pEIIECHUS pa3IUYHbIX 3a7a4 C SBHO 33JaHHON (PU3NYECKOM
MOJIeIbIO, 3aJa4, MOAPa3yMEBAIOIIUX CAMOCTOSTENIbHOE co3/aHue (U3NUecKon
MOJIENY, aIEKBATHON YCIIOBHSM 3a]1a4H;

e MnoHuUMaHUe (U3NYECKUX OCHOB U TMPHUHIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYXKAIOILIYIO CPELY;

® OBJIQJICHWE METOJAaMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M NPOBENEHUS (HU3MUIECKUX
OKCIEPUMEHTOB,  aHalW3a ©  WHTEpHpeTanud  HuHpOpMamuu,  OnpeneIeHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysIbTarTa;

® CO3/IaHUE YCIIOBHH JJISI Pa3BUTHs YMEHUI MPOEKTHO-MUCCIIEAOBATEIHCKOM, TBOPUECKON
NeSITETTLHOCTH.

Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YpPOBHE CpelHEro oOIIero odpazoBaHUs
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Ipennaraemsrii B mporpamMme o (pusmke rnepeueHb 1aOOpaTOPHBIX U MPAKTUIECKUX pabOT
ABIISIETCS. PEKOMEH/IOBAaHHBIM, YYHMTENb JeliaeT BBIOOp MIpOBeIeHHs J1a00paTOpHBIX paboT U
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT0 O3HAHUSA
O®uznka — Hayka o npupoje. HayuHble MeToAbl MO3HaHUS OKpy»Karolero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHMSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (usnueckux siBjaeHuid u npoieccoB. Hayunsie runores3sl. Ousnueckue
3aKOHBI ¥ TEOPUU. | paHHIIBl IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpUHIIMIT COOTBETCTBUSI.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKON AESITEIbHOCTH JIIOAEH.

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

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCUTENBHOCTh MEXaHWYECKOro aBMkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpEeAHSIsl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopauHaT. ClokeHue nepeMenieHu u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHS MaTepUAIbHONW TOUYKH OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO Ma/IeHHs..

KpuBonunerinoe nBuxeHue. [[Br>keHME MATEpHAIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 1O MOZYJII0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JMHEWHas cKopocTh. llepuon u
yacTtoTa oopauieHus. LleHTpocTpeMUTETbHOE YCKOPEHUE.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CHUIOMETp, ABUKEHUE
CHapSJIOB, IIETTHBIC U PEMEHHBIC TTepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETa, UILUTFOCTPAIINS KHWHEMATUUYECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeoOpa3zoBaHre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue aBmxeHus Tena, OpOIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBHXKEHHUS C 1I€JIbIO ONPEETICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHONICHHMsSI  MEXIYy  MYTSAMH, TNPOHJACHHBIMH  TEJIOM  3a
MOCJIE/IOBATEIbHbIE paBHbIE MPOMEXKYTKHM BpPEMEHM MPHU PABHOYCKOPEHHOM JBHXKEHUU C
HAYaJIbHOM CKOPOCTHIO, PABHON HYIIIO.

N3yuenue ABMKEHUS MIApUKa B BSI3KOU KUIKOCTH.

N3yuenune aBuxeHus Teaa, OpPOIMIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHOcTH ["anuies. [lepBoiit 3akon HeroToHa. MHEpLManbHbIE CHCTEMBI
OTCU€Ta.

Macca tema. Cuna. IlpuHnun cynepno3unmu cuil. Bropoit 3akoH HerooTona st
MaTepualbHOU TOUYKU. Tpernii 3akoH HpI0TOHA [UIsl MaTepUAIIbHBIX TOYEK.

3akoH BceMupHoro tsarorenus. Cuna tsoxectu. [lepBas kocMuyeckasi CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenue. Buabl TpeHust (mokosi, ckoybxeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokosd. Koaddumuent tpenus. Cuiaa conpoTUBIIEHUS
NP ABUKCHUH TeJla B KUJKOCTH WIH rase.

[ToctynarensHOe U BpaliaTeiabHOE ABM)KEHHE aOCONIOTHO TBEPIOTO TeNa.

MoOMEHT CHuIbl OTHOCUTEIBHO OCH BpamieHus. Ilnedo cunbl. YcnoBus paBHOBeCHs
TBEPJIOTO TENA.

TexHudyeckue yCTpONCTBA W NPAKTUYECKOE NPUMEHEHUE: TMOJIIMIHUKYA, JIBUKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CroxxeHue Cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U NAJCHUU.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus: TBEPAOTro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa MO HaKJIIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIMX B MPYXHHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue yciioBUi paBHOBECHUS TBEPJIOTO TeJa, UMEIOIIET0 OCh BPAIICHHUS.

Tema 3. 3aKkoHbl COXpaHeHUn 6 MeEXaHUKeE

Nmmynbsc MatepuaabHOM TOYKH (Teja), CACTEMBI MaTepUaIbHBIX TOUeK. IMITyIbC CHITBI U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernyeckasi sHeprus MmaTepuanbHOW TOYKU. Teopema 00 WM3MEHEHMHM KUHETHYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanbHas SHEPTHsl YIPYTro AepOPMUPOBAHHOMN MPYKUHBL.
[ToTeHnmanpHast YHEPTUS TeIa BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMANbHBIE CUJIbL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCcTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon mOTEHIIMATBHON YPHEPTHH B KHHETHUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

W3ydeHne aOCONIOTHO HEYNMPYroro yaapa ¢ TMOMOINBIO ABYX OJIMHAKOBBIX HUTSHBIX
MasITHHUKOB.

HccnenoBanue CBs3W pabOTHI CUJIBI C U3MEHEHHEM MEXaHWYEeCKOW JSHEpruu Teia Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO KI'yTa.

Pa3zgea 3. MoJsiekyJsipHasi pM3uKa 4 TEPMOAHUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHUE.
BpoynoBckoe gBwxkenue. [Juddysus. Xapaktep IBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
BemecTBa. Mojenu CTpOEHHUs Ta30B, JKHJIKOCTEH M TBEPABIX Tel U OOBICHCHHE CBOMCTB



BElIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Mosekyn. KonnmdecTBo BellecTsa.
[TocrossnHast ABorajipo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJEKYJSIPHO-KMHETHYECKOM TEOpUHU
uaealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa cCpeiHell KHHETHYECKOW »HEepPruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkanma Ttemneparyp KensBuHa. ['a30Bble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneipona. 3akon Jlanprona. M3ompouecchl B ujacaibHOM rasze C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpecTaBiIeHHe U30IPOLIECCOB: U30TEpMa,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu MoJeKyl
OPraHUYECKUX COCTUHECHUM.

OnbIThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbiTa ITepHa.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCY/aA.

OnBIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO raza, U30MpOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEpeHUil 00b&EMa
KOMHATBHI, IABJIICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Ta3a.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMHYECKOM CHCTEMBI U
crocoObl e€ u3MeHeHus. KoiauuecTBo TenmaoTel U padoTa. BHyTpeHHss SHEprHsi 0AHOATOMHOIO
UJeanbHOro raza. Buasl Teronepenaun: TeIIONPOBOAHOCTh, KOHBEKIUS, U3Ty4eHHE. Y IeTIbHas
TEIUIOEMKOCTB BelecTBa. KomyecTBO TEMIOTHI IPU TEIUIONEPEIAUE.

[TonsstTue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. IIpumenenue
NEepBOT0 3aKOHA TEPMOJMHAMUKH K H3oIporeccaM. ['padudeckas nHTepnperanus padoThl rasa.

BTopoii 3akon TepmoanHamMuky. HeobpaTuMOCTh IPOIIECCOB B IPUPO/IE.

Tennoble MamuHbl. [IpuHIUIb! KefcTBUS TeMIOBbIX MaliuH. [IpeoOpazoBanus sHEPIUn B
TeroBbIX MamnHax. Koagduuuent nonesnoro aeictsus terioBoil Mammubl. [ukin Kapao u
ero Ko3((UIMEHT MOJE3HOT0 IEHCTBHS. JKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHuueckue ycTpoiicTBa M MpakTHYECKOE IPUMEHEHHE: JBUTaTelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEH HSHEPIUU Tella MPU COBEPIIEHUH pabOThI: BBUIET MPOOKH U3
OyTBUIKM TOJ AEMCTBHEM C)KAaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATyHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpALsA).

H3meHeHne BHYTpEHHEH sHepruu (TeMieparypbl) Teja pu Terionepeaaye.

OnbIT 0o aguabaTHOMY PACHIMPEHUIO BO3/TyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu nmapoBoit TypOUHBI, IBUTATENSl BHYTPEHHETO CrOPaHUsl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Pazoevie nepexoonvt

[TapooOpa3oBanne wu KoHAcHcamus. VcmapeHue uW  kumeHue. AOCOMIOTHasS U
OTHOCHTEJIbHAS BIIAXKHOCTb BO3ayXa. HackleHHbIH map. YaenpHas TEIioTa napooopa3oBaHuUs.
3aBUCHUMOCTB TEMIIEPATYypbl KUIICHUS OT AABJICHMUS.



Tsépnoe Teno. Kpucrannnueckue u amopdHbie Tesa. AHU30TPONUS CBOMCTB KPUCTALIOB.
Knnkne xpucramnel. CoBpeMeHHble Marepuanbl. llnaBienue m kpucramnusanus. Y OelbHas
TeruoTa riasieHus. Cyonumarus.

VYpaBHEeHME TEIIOBOro OanaHca.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICUXPOMETD,
KAJIODUMETP, TEXHOJOTMU  IIOJIyYEHUS COBPEMEHHBIX MAaTepUaloOB, B TOM  YHCIE
HAaHOMAaTEpPHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenne npyu NOHW>XKEHHOM JJaBJICHUM.

Crioco0bl U3MepeHUs BIAKHOCTH.

HaOnroneHnue HarpeBaHus U IUIaBIEHUS KPUCTAILIMUECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepeHne OTHOCUTENbHOMN BIaKHOCTH BO3IyXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

Onektpuzauusi Ten. ONEeKTpUyecKud 3apsan. JlBa Buga 2JIEKTPUYECKUX 3apsifOB.
[IpoBOIHUKY, TUBTEKTPUKH U MTOTYIPOBOJIHUKHU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiicteue 3apsimoB.  3akoH  Kynona. ToueuHblid  snekTpuyeckuidl  3apsia.
Onektpuueckoe mnojae. Hampsx€éHHOCTh 3nekTpudeckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX ToJIeH. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUUECKOTO TOJIS.

PabGora cun osnekrpocratmdeckoro mons. IloteHuman. Pa3HOCTH TMOTEHIUANOB.
[TpOBOAHMKY M TUAJIEKTPUKHU B ANEKTPOCTATUYECKOM IoJie. J{uaaeKTpuueckas NpOHUIAEMOCTb.

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

TexHU4ecKkue yCTpoMCTBA M MPAKTUUECKOE NPUMEHEHHUE: 3IJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHE DJIEKTPONpHOOpOB, KOHAEHCATOp, KOMHUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolCTBO U IPUHLMIL JAEUCTBUS dJIEKTPOMETPA.

BzaumopeiicTBre Ha’IEKTPU30BAHHBIX TEJL.

DIIEKTPUUECKOE TT0JIE 3apsHKEHHBIX TEl.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DJNeKTpocTaTUYECKas 3alluTa.

JIMdIIeKTPUKY B DJIEKTPOCTaTUYECKOM OJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOMIaJAM IJIACTHH,
PACCTOSIHUSI MEXAY HUMH U TUAJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpOEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DNIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKa. VICTOYHMKM TOKa.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 17151 ygacTka LIETIH.

DIIEKTpHUUYECKOE CONPOTHUBIICHHE. VY nensHoe CONPOTUBJICHUE BEILECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHUE TPOBOIHUKOB.

PaGota snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCTD 3IEKTPUIECKOTO TOKA.

DNEeKTpOoABMKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJTHOM (3aMKHYTOM) 2JIeKTprUeckoit mernu. KopoTkoe 3aMbIkaHmeE.



DneKTpOHHask MPOBOAMMOCTD TBEPABIX METAJIOB. 3aBUCUMOCTh COIIPOTHUBIIEHUS! METAJIOB
oT Temrneparypsl. CBEpXIPOBOIUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M MNPUMECHas MPOBOAMMOCTb IOJYIPOBOJHUKOB.
CaoiicTBa p—Nn-nepexona. IlomynpoBoHUKOBbIE TPUOOPBI.

ONeKTpUYecKUii TOK B pacTBOpax M paciiaBax 3JEKTPOJUTOB. DJIEKTPOIUTHYECKAs
U CCOIUAIUs. DIEKTPOIIU3.

DJIIEKTpUYECKH TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENbHBIN pa3psan. MonHus.
IIna3zma.

TexHuueckue ycTpOHCTBAa M IPAKTUYECKOE IPUMEHEHHE: amIepMeTp, BOJIBTMETD,
peocTaT, HCTOYHUKHM TOKa, JJIEKTpPOHArpeBaTeNIbHbIE IPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npuOOpsl, TEPMOMETP CONPOTHUBICHUSA, BaKyyMHBIH AHOJ, TEPMUCTOPBI M (POTOPE3UCTOPHI,
MOJIYTIPOBOJHUKOBBIN TMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHMUSL.

3aBUCUMOCTb CONPOTHUBICHHUSI LMWIMHIAPUYECKUX IPOBOAHUKOB OT JUJIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMer1aHHOe COeIMHEHUE ITPOBOIHUKOB.

IIpsiMoe m3MepeHue 3IeKTpOoABMKYLIEH cuiibl. KOpoTkoe 3aMbIKaHHE TajJbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3EKTPOIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTh BO3AyXa.

OnHOCTOPOHHSSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

W3mepeHne ANEKTPOABIKYILEH CHJIBI HCTOYHMKA TOKA M €ro  BHYTPEHHEro
COINPOTHBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3eH C KypcaMd MaTeMaTHKH, OHMOJIOTHH, XHUMUH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHHS:
ABJIEHUE, Hay4YHbIH (hakT, rumores3a, (Qu3Mueckas BeIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelieHHe CHCTEMbl YpaBHEHMH, JMHeWHas (QyHKuus, napadona,
runepoosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HMX MPOEKUHMHU Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonozus: mexanmdeckoe JBUKEHHE B KUBOU mpupoae, muddys3us, ocMoc, TemI0o0MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIauH, TEIJIOBOE PABHOBECHE), SJICKTPUUYECKHE SBJICHUS B
YKUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOMCTBA TBEPABIX TeEJ, JKUAKOCTEH M TIa30oB, 3JIEKTpUYECKHE
CBOICTBa METAJJIOB, 2JIEKTPOIUTHUECKAs JUCCOLMALNS, FaIbBaHHUKA.

TI'eoepaghus: BaxxHOCTB BO3/lyXa, BETPbI, OapOMETpP, TEPMOMETP.

Texnonoeus: nmpeoOpa3oBaHue ABMKEHUI C UCTIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIMUIHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS MMIIyJbCa B TEXHHKE (pakeTa,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOJWIIBHUK, KOHAUIMOHEP, TEXHOIOTUHU MOJIy4Y€HHUs] COBPEMEHHBIX MAaTE€PUaAIOB, B TOM YHCIIE



HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOTUM,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
ANEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPHUOOPHI, TaTbBAHUKA.

11 KUIIACC

Pasnen 4. daekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMazZHUMHAA UHOYKUUA

[TocrosiHHbIE MarHuThl. B3anMMOAENCTBHE NOCTOSIHHBIX MarHuTOB. MarHuTHoe IIOJe€.
Bekrop MaruuTHOM MHAYKIMU. [[pUHIUIT Cynieprio3uIMU MarHUTHBIX o€, JIMHUKM MarHUTHOU
uHayknuu. KaptuHna amHui MarHUTHOW MHYKIUHU TTOJISI IOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1oJie NPOBOAHMKA C TOKOM. KapThHa JWHMA MHAYKIMM MarHUTHOTO IOJIS
JUTMHHOTO TPSIMOTO IPOBOJIHUKA U 3aMKHYTOT'O KOJBIIEBOTO NMPOBOJHHMKA, KATYIIKA C TOKOM.
OneiT Opcrena. BzanmoaencTBre NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HallpaBJICHHE.

Cuwia JlopeHua, e€ MoAyinbp M HampaBieHHE. JIBUKeHHE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHue HnekTpoMarHUTHOM uHAYKUMH. [lOTOK BekTOpa MarHUTHOW WHIYKLUU.
DIEKTPOABMKYIIAS CUJIA UHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHoW uHaykuuu dapayes.

BuxpeBoe siekTpuueckoe Mmose. DNEKTPOIBIMXKYIIas cujila WHAYKIUMU B IPOBOJHHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJIEKTPOIBMKYINAS CHJIa CAMOUHIYKITUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MAarHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEN FJIEMEHTAPHBIX YaCTUII, UHIYKIIMOHHAS MEYb.

Llemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeHI1a Ha MOHBI JJIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHMOCTD DJICKTPOIBHKYIIEH CHIIBI HHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBrieHME CAaMOMHIYKIINH.

Yuyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIITKHA C TOKOM.

WccnenoBanue 1eicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Paspnen 5. KosieOanus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KONEOAHUA
Konebarenbnast cucrtema. CB0OOOMHBIE MeXaHWYeCKHWe KoieOaHusa. [apMoHHUeckue
konebanus. Ilepmon, wactora, amrumtyga W ¢asa kosnebanuil. IIpyKUHHBI MasTHUK.
MareMaTnyecknii MasTHHK. YpaBHCHHE TapMOHHMYECKUX KoJjiebanui. [IpeBpamienune sHEpruu
[IPU TAPMOHUYECKHUX KOICOaHUSX.



Konebarenbublii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B UACATHHOM
KoJIeOATeIbHOM KOHType. AHAJIOrMs MEXIY MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
kosiebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATLHOM KOjeOaTeIbHOM
KOHTYpe.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BBIHYXICHHbIE MEXaHHUECKUE KOJICOaHusI.
Pe3onanc. BeiHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIE€OaHMUs.

ITepemenHbIil TOK. CHHYCOMIAIbHBIA NIEPEMEHHBIH TOK. MOIIHOCTh MIEPEMEHHOTO TOKA.
AMIUIUTYTHOE U JeHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA M HAIIPSIKEHMSL.

Tpancdopmarop. [IpomsBoacTBo, mepemaya W NOTPEOJICHUE SIEKTPUUECKONW HIHEPTHUU.
OKOJIOrMYeckre pHUCKM IpU TNPOU3BOACTBE dileKTposHepruu. KynbTypa wucnonb3oBaHus
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HU.

TexHuueckue ycTpoHCTBa M NPAKTUYECKOE IPUMEHEHHME: DSJIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeNbHOM CUCTEMBI (IPYKUHHBIN WM MaTeMaTHYECKUN
MasITHHK).

HaGuroieHne 3aryxaromux KojJeOaHu.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOaHUI.

HabGmonenue pezonanca.

CB00OOAHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMS.

OcuuorpaMmsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsOKEHUS OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc npu mocniejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Hccnenoanue 3aBUCMMOCTH NEpUOa MAJIBIX KoJeOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Maccsl Ipy3a.

HccnenoBanne TMepeMEHHOr0 TOKa B IENM W3 IOCIEIOBATEIbHO COEAMHEHHBIX
KOHJEHCATOPa, KaTyIIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHnueckue BOJIHBI, yCI0BHsl pactpocTpadeHus. [lepuon. CkopocTh pacnipocTpaHeHus
u januHa BosiHBL. Ilomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXAHUUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3Iy4EHHUsS JJEKTPOMAarHUTHBIX BOJIH. B3anMmHas
opueHrtanus BekTopoB E, B, V B snexrpomarautHON BOJHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaKCHHE, IMpeJoOMJIeHHe, moysipu3anus, audpakuusa, uHrepdepenuns. CKopocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHLIMIIBI pagUOCBS3H U TeNEBUACHUA. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKAroIIel Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yJABTPa3ByKOBasl [UarHOCTUKAa B TEXHUKE M MEAULUHE, pajgap, paAuONpUEMHMK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meys.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoCTpPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJH.

Kounebmromeecs Te0 Kak HCTOYHUK 3BYKA.

Habmionenne oTpaxeHus U MPeIOMICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHnu U UG pakiini MEXaHUIeCKUX BOJIH.



3BYKOBOM pE30HAHC.

Habmoienue cBS3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOU
KOJICOAHUH.

HccnenoBanne CBOWCTB  AJEKTPOMArHUTHBIX  BOJIH:  OTPa)KEHUE, MPEIOMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdHepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOEe pacIpOCTpaHEHUE CBETA B OAHOPOIAHON Cpelie.
JIyd cBeta. ToyeuHbIN UICTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUl B IJIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3aKOHBI MpeJIOMJICHUs cBeTa. AOCONIOTHBIA  IOKa3aTesb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yrosn MOJHOTO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus cBeta. CrnoxkHbli cocTaB 6enoro ceera. LIBer.

CoOuparommue W paccewBaroimue JHUH3BL. ToHKas nuH3a. DOKYCHOE pACCTOSHUE U
onTHYeCKas cuiia TOHKON JH3bL. [locTpoenne n3o00pa>keHuit B COOMPAIONINX U PACCEHBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas onrtuka. Wurepdepennus cera. KorepeHTHblE HCTOYHUKH. Y CIOBHS
HAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEPHEPEHIIMOHHONW KapTUHE OT JIBYX CHH(a3HBIX
KOTE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus cBera. [dudpaxuuonnas pemérka. YcioBue HAOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMATUYECKOTO CBETA Ha NU(PAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoHCTBa W IpPaKTUYECKOE IMPUMEHEHME: O4YKH, JIiyna, (oTroammapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIeCKOM, BOJIOKOHHAs ONTHKA, AU(paKIMOHHAS
peméTKa, OIAPOU/I.

Llemoncmpayuu

[TpsimonuHeHOe pacHpocTpaHEHHE, OTpakeHUWE U MpeloMieHue cBeTta. Onruuyeckue
npUOOPBHI.

[TonHOE BHYTpeHHee oTpakeHne. MoJiesib CBETOBO/IA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

Habmonenue nucnepcun cBeta.

[TosryueHue cekTpa ¢ MOMOIIBIO TPU3MBI.

[Tony4yeHue criekTpa ¢ TOMOIIbIO AU(PPAKIIMOHHON PEIIETKY.

Habmroienue nosisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepenue nokaszaresns IpeJoMIIEHUS CTEeKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3zgen 6. OcHOBBI cienMAJIbHOM TEOPHUH OTHOCUTEIHHOCTH
I'paHuLBI IPUMEHUMOCTH KJIACCHYECKOW MeEXaHMKHU. IlocTynaTel crnenuanbHOM TEOpUH
OTHOCHUTEJIBHOCTH: HHBAapPUAHTHOCTh MOIYJISI CKOPOCTH CB€Ta B BaKyyme, MPUHLUI
OTHOCHUTEJIbHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKPAILEHUE JJTUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHULIBI.
CB43b MaCChI C SHEPTUEN U UMITYJILCOM PEISITUBUCTCKON YaCTHUIbI. DHEPTHUS MOKOSI.



Pazgen 7. KBanroBasi ¢pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3u sHEpruM PoTOHA C €ro YaCTOTON. DHEPTUs U UMITYIIbC
doroHa.
OtkpeiTne u wucciaenaoBanue Qorodddexra. Omnbitet A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue Ditnmreitna s porordpdekra. «KpacHas rpanuna» Gorosdpdexra.
JaBnenue cBera. Onbitel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue YCTpONCTBA M MPAKTUYECKOE MpUMEHEHHUe: (POTodJIeMEHT, (HOTOJATUHK,
CoJTHEYHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®DotodaddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneuynas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopaa mo paccesHuto o -dactuil. Ilnanerapnas
mogenb atoMa. Iloctymnarel bopa. U3nyuenne n mornomenue GOTOHOB NpHU MEPEXOe aToMa ¢
OJIHOTO YpOBHS »HEpruu Ha Jpyroil. Buabl cnextpoB. CHekTp ypOBHEHl 3SHEpruu aroma
BOJIOpOJA.
Bonnossie cBoiicTBa yactuil. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOHM Ayaanu3M.
CroHTaHHOE U BBIHY)KJIEHHOE HU3JTyuyEHUE.
TexHuueckne YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJbHBIA aHaIu3
(cTIeKTpOCKoOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.
Llemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmronenne nuHelyaThIX ClIEKTPOB U3IIYUEHUS.
Jlazep.
Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi
HaGnronenue muHeyaToro crekTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHHS  sjpa. OTtkpsiTHE
panunoaktuBHOCTH. OnbIThl Pe3epdopaa no onpenenenno coctaBa paJloakTUBHOIO U3JTyUEHUSI.
CgoiicTBa anbda-, 6eta-, raMmma-u3aydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.
OtkpeiTue TpoTOHa W HeiTpoHa. Hyknonnas wmonens sinpa IeiizenGepra—lBaHeHKko.
3apsn sinpa. MaccoBoe unciio siipa. M30Tomnsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaia. ['amma-uzinydenue. 3aKoH
paZvoaKTUBHOIO pacnaja.
DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegexT maccol sipa.
Snepusle peakuuu. [lenenue u CUHTES sSIEp.
SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoOiembl U THEpCHEKTHBBI  AAEPHOMN
DHEPreTUKU. DKOJIOTUUECKUE ACTIEKTHI IACPHON SHEPTETHKU.
DneMeHTapHbIe YacTUlbl. OTKPBITHE O3UTPOHA.
MeTtoab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.
dyHIaMEeHTAIbHBIC B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpPA.
TexHudeckue yCTpOMCTBAa M INPAKTHUYECKOE IPUMEHEHME: N03UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.
Jlemoncmpayuu
CUY€TunK HOHM3UPYIOIUX YACTHII.



Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKHU

Oranbl  pa3Butus acTpoHoMuu. llpukiiagHoe U MHUPOBO33pPEHUECKOE  3HAUYEHHE
aACTPOHOMHHU.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, IJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneunas cucrema.

Connue. Conneuynast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3IBI, HX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpaMMa «CHEKTPalbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
IOCIIe0BaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3n. (COBpEeMEHHbBIE IPEACTABICHUA O
IPOUCXOXKACHNUHU U 3Botoluu CoslHIA U 3BE3]1. DTarbl )KU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne n neuxxenune Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuky u kBazapbl. YEpHBIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpobiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M € UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIPEJCIICHUS MOJIOKEHHsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noiymapus u sipkue 3BE3/1bI.

HaGnronenus B teneckon JIyHel, muianet, Mieunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHON U
THUYECKOM cdepax JesATEIbHOCTH 4YEJIOBEKa, poJib U MECTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pPOJIb (QU3MUECKOW Teopur B (OPMHPOBAHUU
MpEJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001LEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

MexnpeameTrHblie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 Kkilacce ocymiecTBIseTcs € Y4ETOM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonsmus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHMUS:
SBJICHME, Hay4HbIH (akt, rumoresa, (u3znyeckas BeIMYUHA, 3aKOH, TEOpHs, HAOIIOJECHHE,
SKCIIEPUMEHT, MOJACIIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKLUHU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTIOHOMETPHYECKOE TOXKIECTBO, BEKTOPbI M HX
IOPOCKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA,
MpU3HAKU TI0J100MS TPEYTOJIbHUKOB, ONPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: snexrpuyeckue SBIEHUS B KUBOM mHpupoje, KojeOaTeNbHbIE IBM)KEHUS B
KUBOM TIpUPOJIE, ONTHUYECKHE SIBICHUS B XXUBOM IPUPOJE, NEHUCTBHE pPAJMALMM Ha JKUBBIC
OpraHU3MBI.

Xumus: CTPOGHHE aTOMOB M MOJIEKYN, KpPHUCTaJUIM4ecKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKU, CIIEKTPAIbHBINA aHAJIH3.

l'eoepaghus: marHUTHBIE TOJOCA 3€MJIM, 3aJI€KH MarHUTHBIX Py, (oTochEMKa 3eMHON
IIOBEPXHOCTH, IIPEACKA3AHNUE 3EMIICTPSICCHU.

Texnonozus: TAHAXA DJIEKTpOIEpenad, T€HEPaToOp MEPEMEHHOTO TOKA, 3JIEKTPOABUIATEb,
UHAYKIMOHHAsT TeYb, pajap, paauoNpHEMHUK, TeJIeBH30p, aHTeHHa, TenedoH, CBY-meus,
IPOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapest.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenune yuebHOro mpeamera «®dusmuka» Ha ypoBHE cpeaHero oOmiero odpa3zoBaHuUs
(0a30BBIf  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
MCTAIIPECAMCTHBIX U IMMPECAMCTHBIX O6pa3OBaTeJIBHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nKa» AOHKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOmUXCsl PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM IEHHOCTSM POCCHUUCKOro  0OIIecTBa,
paclIMpeHre XKU3HEHHOTO OIbITa U OMbITA JAEATEILHOCTH B IMPOIIECCE Peau3allid OCHOBHBIX
HaIpaBJICHUN BOCITUTATEILHOM IEATETLHOCTH, B TOM YHUCJIEC B YaCTHU:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIMU  OOYYaIOMIETOCs KaKk aKTHBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOMICYEIIOBEYCCKUX TYMAHUCTHYCCKHX M JIEMOKPATHYCCKHX
IIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECax TPaKJAaHCKOro OOIIECTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHUE B3aMMOJIEHCTBOBATh C COIMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHH C WX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEITLHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

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

LIEHHOCTHOE OTHOLIEHHWE K TOCYAapCTBEHHBIM CHUMBOJAaM, AOCTHKEHUSIM POCCHUHCKHX
YU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B JEATEILHOCTH YIEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOYAsl 3CTETUKY HAYyYHOI'O TBOPUECTBA, IPUCYILETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

WHTEpPEC K Pa3IuyHbIM cdepam TpodecCHOHATBLHON JESTENHHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp OymymIeit
po()eCCUU U PeaTn30BbIBATh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa3oBaHUIO M caMO00pa3oBaHUIO B o0jacTu (U3MKHU Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYphl, OCO3HAHHE TIJIOOAJIBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBHII B OKPYXKAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;

paciIupeHHe OIbITa JIEeATENbHOCTH HKOJIOTMYECKOM HamnpaBIE€HHOCTH Ha OCHOBE
UMEIONTUXCS 3HAHUN TI0 (pu3mKe;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:



c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUA (HU3NUECKOI HAYKU;

OCO3HAHME IICHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOILECCE U3YUEHUS (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jloruveckue aeiicTBus:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyalU3UpOBaTh MpoOsieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIH AESITEIbHOCTH, 3a1aBaTh MApAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBIICHUSX;

pa3pabaThIBaTh IUIAH PEHICHUS IPOOJIEMBI C YUETOM aHallM3a UMEIOIINXCS MaTepHabHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJILTATOB LENSM,
OIICHUBATH PUCKHU IMOCJIECICTBHUI JAESITEIBHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pabOTy B YCIOBHSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEHICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble nccienoBareibckme 1eiCTBUSA:

BJIQ/IeTh HAYyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU MOHATUAMHU U MeToAamu (pu3mdeckoi
HAyKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITeTbHOCTH B 00JacTU
¢u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MIOUCKY METO/OB PELIeHMs 3aa4
bu3nYECKOro cofepKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJIETh BHUJAMH JCSATEIHHOCTH MO TIOJYYCHHIO HOBOTO 3HAHHS, €ro HHTEPIpEeTallvu,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MPH
CO3JJaHUU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIAITh NPUYMHHO-CIIEICTBEHHbIE CBSI3W M aKTyaJlM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIlIeHUsl, HaXOIUTh apryMEHTHI JUIsl JO0Ka3aTelbCTBa CBOMX YTBEP)KICHHM,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJTM3UPOBATh TMIOJTYYEHHBIE B XOJ€ pEHICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIICHUBATbH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3a7aud B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHUCIIE TIPH U3YyYCHHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTHUECKYIO 00IaCTh KU3HEICSITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTe;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTMHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIONINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIJICTh HABBIKAMU TMOJydeHUs WHMOpMAIMK (GU3HUECKOTO COACPIKAHUS U3 UCTOUYHHUKOB
pa3HbIX THWIIOB, CaMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, AaHAJM3, CUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHbIX BUAOB U (HOPM MPE/ICTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
pEIIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 33Ja4 C COOJIIOJICHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeHtsl, MPaBOBbIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 6€301acHOCTH;



CO3/1aBaTh TEKCThl (U3NYECKOTO COJAEPKAaHHS B pPa3iMYHBIX ¢opmarax ¢ yd4éTom
Ha3HayeHus: WHGOpPMalMM M UEJNEeBOM ayAUTOPUM, BBIOUpas ONTUMaJIbHYIO GopMy
IPEJICTaBICHUS U BU3YyaIU3aLUH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUS:

OCYILECTBIIATh OOILEHHE HA YpOKaX (PU3UKU U BO BHE-YPOUHON AEATEIbHOCTH;

pacrio3HaBaTh NPEANOCHIIKH KOH(IMKTHBIX CUTYallMid U CMATYATh KOH(IMKTEHI;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEACTB;

IIOHUMAaTh U UCII0JIb30BaTh IPEUMYIIECTBA KOMAHIHOW U MHIUBHyaIbHON paboThI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBUN C y4y€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT'0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIU COBMECTHOM JEITEIBHOCTH, OpPraHMU30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUS 1O €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBUM, PaclpenciiATh pOJd € Y4ETOM
MHEHHI yJaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXJIOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C MO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIIAATh TO3UTHUBHOE CTPAaTETMYECKOE IIOBEIEHHE B paA3JIUYHBIX CUTyalusXx,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIE TeiiCTBUS
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIBHYIO AEATENBHOCTh B 00JacTH (U3UKUA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTAaBUTH U (DOPMYIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABIIATH IJIAH PEIICHUs PAacu€THBIX M Ka4eCTBEHHBIX 3ajady, TUIaH
BBITIOJTHEHUS] TMpaKTU4Yeckoi paboThl € Y4ETOM UMEIONIMXCA PECYpCcoB, COOCTBEHHBIX
BO3MOJKHOCTEHN U IIPEAIIOYTECHHMI;
JaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;
pacHmpsATh PaMKH YI€OHOTO MPEMETa Ha OCHOBE JIMYHBIX TPEITIOYTCHHIA,
JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHwue;
OIICHUBATh MTPUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHMIO W TPOSBICHUIO JPYIUIMH B 00JIacTH  (PUBHKH,
MOCTOSTHHO TMOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHAIBHBIIH HHTEJIEKT:
JaBaTh OIIEHKY HOBBIM CHUTYalldsM, BHOCHUTh KOPPEKTUBBI B JAESITEIHHOCTH, OLIEHHUBATH
COOTBETCTBHUE PE3YIHTATOB IEIISIM;
BJIQ/ICTh HaBBIKAMH MMO3HABATEIBHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBHIA
¥ MBICITUTEIFHBIX MTPOIECCOB, X PE3YIBTATOB U OCHOBAHHIA;
UCIIONIE30BATh PUEMBI peIICKCHH JIJIS OLIEHKH CUTYaIliH, BBIOOpA BEPHOTO PEIICHHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMAThH PEIICHUS TT0 UX CHIKEHUIO;
MPUHUMATH MOTHBBI U apTYMEHTHI JPYTUX MIPH aHAIH3E Pe3yIbTaTOB ACITEIbHOCTH;
MPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKH U JOCTOMHCTBA,
MPUHUMATH MOTHBBI U apTYMEHTBI JPYTUX MPU aHAIIA3E PE3YIILTATOB EATEIHHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU.
B npomiecce nqocTrkeHHs TMYHOCTHBIX PE3yIbTATOB OCBOCHHSI IIPOTPAMMBI IO (PU3UKE JIS
YPOBHsI cpefHero oO0Iero o0pa3oBaHus y O00yUYaIOIIMXCS COBEPIICHCTBYETCS AMOIIMOHAIBHBIN
WHTEIJIEKT, MPEANOoIaralonuii ChOpMUPOBAHHOCTD:



CaMOCO3HAaHUSs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HANPABJICHUsI Pa3BUTHS COOCTBEHHOM SMOIMOHANBHON cdepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEeryJINpOBaHuUs, BKJIFOYAIOLLETO CaMOKOHTpOJIb, yYMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOLMOHAIBHBIM
WU3MEHEHUSIM U TPOSBISATh THOKOCTD, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTHKEHUIO LEIU U YCIEXY,
ONTUMM3M, UHULIMATUBHOCTb, YMEHUE JIEHCTBOBATh UCXO/s U3 CBOUX BO3MOXHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMUMATh SMOLMOHAIBHOE COCTOSHHUE APYTUX,
YYUTBIBATh €T0 IPU OCYIIECTBICHUH OOICHNUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOAbMU, 3200TUTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

NPEJMETHBIE PE3YJIbTATbBI

K xonuy oOyuenus B 10 kJjacce npeaMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPHPOBATh HA TMPUMEpaxX pojib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
HAY4YHOI KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJOTMH, B MPAKTUYECKOH
JeITEeIILHOCTH JIFOACH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCYETa, a0COJIOTHO TBEPIOE TENO, UACAIbHBIA ra3, MOJIENIU
CTPOEHUS Ta30B, KUAKOCTEH U TBEPHABIX TEJ, TOUCUHBIH 3JIEKTPUUYECKHH 3apsi NpU pelIeHUuU
dbu3nYecKux 3a1ay;

pacrio3HaBaTh (U3MYECKHE SBIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpHUM CTPOEHUS BEUIeCTBa M 3JIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHENHHOE MBIM)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKEHUE TI0 OKPYXKHOCTH, WHEpPIHMs, B3auMojencTBue Tei, auddys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHEeHHe o0bEMa Tel NMpH HarpeBaHUU
(oxJ1aXx/1eHNHN), TEMJIOBOE PaBHOBECHE, NCIIApEHUE, KOHIEHCAUs, JIaBJIeHHEe, KpUCTAIIIN3aIus,
KHUIIEHUE, BJIAKHOCTH BO3/lyXa, IOBBILICHWE JABJICHMS ra3a IIPU €ro HAarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aMMOJEICTBHE 3aps/10B;

ONMCHIBaTh MEXAHMYECKOE JIBM)KEHUE, UCHOJb3ys (PU3MYECKHE BEIUYMHBI: KOOpAMHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHila, UMIIYJIbC TeNla, KHHETUYecKas
SHEprusi, NMOTEHIMalbHAsg DSHEPIus, MeXaHHueckas paboTa, MeXaHMUYecKas MOIIHOCTh; IpHU
ONMHCAaHUM TPABHIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIOIB3YEMbIX BEIMYUH, HX
0003Ha4YeHHsI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTUMH BEIIMUYUHAMM,

ONKCHIBaTh HU3YYEHHbIE TEIJIOBbIE CBOMCTBA TeNl W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢u3nueckue BENWYMHBL: JIaBJICHUE Tasza, TeMIleparypa, CpelHss KHUHETHYecKash SHEeprus
XAOTUYECKOTO JIBWJKEHUS MOJIEKYJ, CPEJHEKBaJIpaTHYHasi CKOPOCTb MOJEKYJ], KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprusi, pabora rasza, KOd(QQHUIMEHT MOJEe3HOro JeHCTBUS TEMIOBOTO
JBUTATENS; IPU ONMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOJIb3yEMbIX BEJTUYHH,
uX OOO3HAYeHMS M EIUHMIBL, HAXOAUTh (OPMYIbI, CBSA3BIBAIOIIME JAHHYIO (DU3UYECKYIO
BEJIMYMHY C APYTUMH BEJIMYMHAM;

ONMCHIBATh U3YUYEHHBIE JJIEKTPUUECKHUE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mporecchl), UCTONIb3ysl (PU3NUECKUE BEITMUMHBL AJIEKTPUUECKUM 3apsi, JIEKTpUYECKoe IOJIe,
HAnpspKEHHOCTh  TOJIS, IOTEHLMAJ, PAa3sHOCTh IMOTEHLUMAIOB; IPHU OINHUCAHUU IPaBUIBHO
TPAaKTOBaTh (PU3MUECKUIM CMBICT MCIOJIB3YEMbIX BEIMYUH, UX OOO3HAUeHUs M EAUHUIBL
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;



AHATM3UPOBATh (U3NYECKUE TMPOIECCHl W SBIICHUS, UCTOIB3Ysl (PU3NYECKUE 3aKOHBI H
MPUHIUIIEL: 3aKOH BcemMupHoro TsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3akOH coxpaHEHUs
MEXaHHYECKON SHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCa, PUHITUI CYIEPIIO3UIINN CHJI, IIPUHITUTT
paBHOIPaBUsl MHEPLHUATIbHBIX CUCTEM OTCUETA, MOJCKYISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEIICCTBA, Ta30BbIC 3aKOHBI, CBS3b CPEIHEH KUHETUYECKOW JHEPTHH TEIUIOBOTO JIBMKEHUS
MOJIEKYJI C aOCOJIOTHOM TemImepaTypoil, MepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, MpW 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4eCKOe BbIpaXEHUE U YCIOBUS (TPaHULIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MPUHITUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOrO UCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITIOJHATh JKCIIEPUMEHTHI TI0 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUH W TIPOIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEpEHUi, TMpu 3TOM  (QOpMYIHUpPOBATH
npobnemy/3agady W THUNOTE3y YY4EeOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYIICCTBIISATh TIPSMBIE W KOCBEHHBIC H3MEPCHHS (DU3MYECKHX BEIWYWH, TPH ITOM
BbIOMpaTh ONTUMANbHBIA CHOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OIICHKU
IIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (HU3NYECKUMHU BEIMUYMHAMU C HCIOJIb30BaHUEM
OPSIMBIX  U3MEPCHHA, MPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIBTATHI
MOJTyYEHHOM 3aBUCUMOCTH (PM3WYECKUX BEIWYMH B BUIE TAOIHUI] U TpadUKOB, JEIaTh BBHIBOJbI
10 pe3yJbTaTaM HUCCIICIOBAHUS;

coOnrofaTh mpaBuia 0O€30MacHOr0 TpyAa MPU MNPOBEACHHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEOBATEILCKOM W TMPOEKTHOW JIEATENBHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U 1aO0OpaTOPHOTo 000PyA0BaHNUS;

pemaTth pacu€THBIE 3aJa4d C SBHO 3aJaHHON (H3MYECKOW MOJENbI0, HCIOIb3Ys
dbuznyeckue 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOUpATh (PU3UUECKYIO
MOJICTh, BBIJICIATh (PU3NYCCKUE BEIHYMHBI W (POPMYIBI, HEOOXOAMMBIC I €€ pPEIICHUS,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEATbHOCTD MOIYYEHHOTO 3HAYeHUS (PU3NUECKO BEeTHMUNHBI,

pemiath KadyeCTBEHHBIC 3aJa4d: BBICTPAWBATH JIOTHYECKH HEMPOTHBOPCUMBYIO IIETIOYKY
paccyXJIeHUM ¢ OMOPOi Ha U3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHUS;

UCTIONIb30BAaTh TIPU  PEIICHUH YYEeOHBIX 3a7ad COBPEMEHHBbIC HWH()OPMAIMOHHBIC
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHHS, MUHTEPIPETAIMH U TPEICTaBICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHON HWH(OPMAIMK, TOJYYEHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHICCKU
aHAIM3UPOBATH MOTydaeMyto HH(pOpMaIIHIO;

MIPUBOJIUTEH MPUMEPHI BKJIaJIa POCCHICKUX M 3apYOCIKHBIX yUEHBIX-(DH3MKOB B Pa3BHTHE
HAyKH, 00BICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCIIOJIb30BaTh TCOPETHUSCKWE 3HAHWS 10 (U3WKE B IMOBCEAHCBHOW IKU3HU IS
obecrnieueHns 0€30MacHOCTH MpU 00paIleHHuu ¢ MPUOOPAMH U TEXHUYECKUMHU YCTPOHCTBAMHU, JITIS
COXpaHEHHsI 3I0POBbsI U COOITIOJICHHUSI HOPM SKOJIOTHIECKOTO TTOBEICHUS B OKPYXKAOIIEH cpere;

paboTaTh B TPYIIE C BBHITIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TIIaHUPOBATh PaboTy
TPYNIBL, PalOHATBHO paclpelessiTh OOS3aHHOCTH W IUIAHUPOBATh JCATCIILHOCTh B
HECTAH/IAPTHBIX CUTYAllUSIX, aICKBATHO OIIEHWBATh BKJIAJ Ka)JOTO M3 YYACTHUKOB TPYIIIHI B
pelIeHne paccMaTpruBaeMOi MPOOIIEMBI.

K xonmy oOyuenust B 11 kJjacce mpeaMeTHbIE pe3yabTaThl HA 0A30BOM YPOBHE JTOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHI:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHON KapTUHBI MHPA, B PA3BUTHH COBPEMEHHOW TEXHUKU U TEXHOJIOTHUM, B MPAKTUYECKOU
JESTEIILHOCTH JIFOJIEH, IeTTOCTHOCTh U €IMHCTBO (PM3UYECKON KapTUHBI MUPA;

VUUTBHIBaTh TPAHUIBl TPUMEHEHUS M3YYCHHBIX (U3HUECKUX MOJAENei: TOYeUHBIN
QIIEKTPUYECKUIN 3apsii, Jyd CBETa, TOYCYHBIA HCTOYHUK CBETa, sAcpHAs MOJETh aToMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/[pa MPH pelieHrnn GU3NYECKUX 3a/1a4;



pacrio3HaBaTh (uU3MYECKUE SBJIEHUS (IIPOIECcChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAaHTOBOM (DU3HMKU: 3JEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE [JEHCTBUS TOKAa, B3aUMOJECHCTBHUE MArHUTOB, 3JIEKTPOMAarHUTHas
UHAYKIUS, JACWCTBUE MAarHUTHOTO IOJIE Ha MPOBOJHMK C TOKOM U JIBIXKYIIUHCSA 3aps,
AIIEKTPOMArHUTHBIE KOJIEOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJNSIpU3ALUS  CBETa, JUCIEpPCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (poroaddekr), CBeTOBOE NaBlIeHNE, BOSHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJI0pPO/Jla, €CTECTBEHHAs! U ICKYCCTBEHHAs PaInOaKTUBHOCTD;

ONMCHIBATh M3YUYCHHBIE CBOWCTBA BEIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTD PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: JJIEKTPUUECKUM 3apsia, CHia TOKa, JIIEKTPHUYECKOE
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBRIIEHUE, PA3HOCTh MOTEHIMAIIOB, JIEKTPOABUKYIIAs CHIIa,
paboTa TOKa, MHAYKLIMS MarHuTHOro mojs, cwia Awmmepa, cuwia JlopeHua, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsi 3JIEKTPUYECKOr0 M MArHUTHOTO MOJeH, Mepuoj M YacToTa KojebaHul B
K0JIeOATEIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKAas CuUila JMH3bI, MpPU OMUCAHUHM MPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIIOIB3YEMbBIX BEIMYMH, WX OOO3HAYCHUS W CIUHHIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3HMUECKue
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPTUs U
UMIyNbC (OTOHA, TEPHOJ IMOoJIypaclaja, SHEPTus CBSI3M AaTOMHBIX sIEp, HPU OMUCAHUHU
MPAaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIONB3YeMbIX BEIMYMH, HUX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE JAaHHYIO (PU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIISTh 3HaUeHUE (PU3NUECKON BETMUNHBI;

AHAIN3UPOBATh (U3NYECKUE TMPOIECCHl U SBIICHUS, UCHOIb3Ys (PU3NYECKUE 3aKOHBI U
OpUHIUNBL:  3aKkOH OMa, 3aKOHbI IOCIIEAOBAaTENbHOIO UM NapaJlIebHOIO  COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKIUH, 3aKOH
NOPSMOJIMHEHHOTO PaclpOCTpaHEHUsI CBETAa, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPEIOMIIECHUS
cBeTa, ypaBHeHHEe OMNHmITeHHa I (GoTodddeKTa, 3aKOH COXpPaHEHUS HHEPruH, 3aKOH
COXpPaHEHMs HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUECKOTO 3apsia, 3aKOH COXPAaHEHUS
MaccoBOI'0 4YHcla, MOCTyaaThl bopa, 3aKOH pajMoOaKTUBHOIO pacnajaa, MpH 3TOM pa3inydarh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro0 MaTeMaTH4eCKOE BbIpR)KEHUE W YCIIOBHS (TpaHUIIBL,
00yacTh) IPUMEHUMOCTH;

OTIpeNieNIATh HANpaBJICHUE BEKTOpa MHIYKIIMM MAarHUTHOTO TOJs NMPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH M OIHMCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€PKaJIOM, TOHKOH JTMH30M;

BBIMOJHATh JKCIIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM W MPOIECCOB C
UCTOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEpEHWil: mnpu d3ToM  (GOpPMYIHPOBATh
npobnemMy/3ajady W THUIOTE3y Y4eOHOTrO OSKCHEepPUMEHTa, COoOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, TPOBOIUTH OMBIT U (POPMYIHPOBATH BHIBOBI;

OCYIIECTBIISITh MpSAMblE U KOCBEHHbIE H3MEpEeHHs] (U3MUECKUX BEJIWYMH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBIM CIOCOO W3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPENIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C HCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUH:
IpU 3TOM KOHCTPYMPOBATH YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nueckux BEIMYMH B BHAEC TaOMUIl W TpaduKOB, JAenaTh BBIBOABI IO pe3yabTaTaM
UCCJIEIOBAHMUS,

coOmoaTh MpaBuia O€30MacHOro Tpyda MPH IMPOBEACHUM HCCIENIOBAaHMA B paMKax
y4eOHOrO0 OSKCIIEPUMEHTa, Y4eOHO-UCCIENOBATENIbCKOM M TMPOEKTHOW JESTeNbHOCTH C
UCIIOJIb30BAHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOTO 000PYAOBaHUS;



pemiath pacy€THble 3aJaud C SBHO 3aJaHHON (PHU3MUECKOW MOJENbIO, HCIONb3YS
(bu3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a yCIOBHS 331a4l BIOUPATh (PU3HUECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE UIs €€ pEeLIeHHUS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH ITOJIyYEHHOT'O 3HAUe€HUs! (PU3MUECKON BETUYMHBI;

pellarb KayeCTBEHHBIE 3aJadyM: BBICTPAUBATh JIOTMYECKHM HEIPOTHUBOPECYMBYIO LEMOYKY
paccyKIeHU ¢ ONIOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKHE SBICHHUS;

UCTOJB30BaTh MPH PEUICHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAlMM U IPEJICTABICHHUs y4yeOHOU u
HAYYHO-TIOMYJISIPHOW HMH(OpMAIUM, MOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKHU
aHAJIM3UPOBATh [10JIy4aeMyl0 HH(POPMALUIO;

OOBSICHATH IPUHIIHUIIBI ISHCTBHUS MAIIKH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, PA3IUYATh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BaHMsI B [TIOBCEJHEBHOM JKU3HU;

NPUBOUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX yUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCITIOJIB30BaTh TEOPETHUYECKHE 3HAHWA 1O (U3UKE B TOBCEIHEBHOW JKU3HU IS
oOecrieyeHns 6€30MaCHOCTH ITPHU 0OpALEHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJCHUS HOPM IKOJIOTHUYECKOT0 ITOBEICHUS B OKPYXKAIOLLIEH cpelie;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX pOJieH, IIaHNPOBaTh paboTy
TPYIIIbI, PalMOHAIBFHO paclpelneNiaTh OOf3aHHOCTH W IUIAHUPOBATh JICATEILHOCTH B
HECTaHJAPTHBIX CUTYaLUsX, aJeKBaTHO OLICHWBATh BKJIAJ KaXI0r0 M3 yYaCTHUKOB I'PYIIIbI B
peleHre paccMaTpUBaeMOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounvecTBO 4acoB JIeKTPOHHbIE
. HanmeHnoBaHMe pa3ae/ioB U TeM (uu¢posBbie)
Ne i/l OpOrpaMMbE Beero KoﬁnTpo.m,HLIe HpﬁaRanecmle 06pA30BATENBHBIE
padoThI padoThI pecypesI
Paznen 1. PDU3UKA U METO/JbI HAYUYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 Eubmiorexa [JOK
' https://m.edsoo0.ru/7f41bf72
Htoro no paznemny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Jumanika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro no pasneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuotexa [JOK
' TEOpPHH https://m.edsoo0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TCPMOZHHAMHKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHS BEIIECTBA. 5 bubnnorexka [JOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
Pa3nen 4. JIEKTPOJAUNHAMUKA
4.1 DneKTpocTaTuKa 10 1 bubnuoreka [JOK
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[TocTosHHBIN 251eKTpUYECKUil TOK. TOKH B

bu6mmoreka [IOK

4.2 Pa3IUYHBIX Cpelax 12 1 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 68 4 3
[TPOIT'PAMME (+ BXomHast K/p)
11 KUIIACC
KoJsnuecTBo 4acos JJIeKTPOHHbIE
. HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ ——— Beero Kognponbm)le H%aKanecmle 0BpA30BATETBHBIE
padoTbI padoTbI pecypebi
Paznea 1. JIEKTPOJAMHAMUKA
11 MaruauTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnnoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97c
Hroro no paszneny 11
Paznea 2. KOJIEBAHUSA 1 BOJIHbBI
21 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 9 1 bubnnoreka [JOK
' KOJIeOaHUs https://m.edsoo.ru/7f41c97c
29 MexaHn4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Ok 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

OCHOBBI CIEUATIBHON TEOpUH
OTHOCUTCJIBbHOCTHU

3.1

4

1

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
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Hroro no pazueny 4
Paznea 4. KBAHTOBAS ®PU3UKA
. bubnmoreka [JOK
4.1 DJIeEMEHTHI KBAHTOBOU OIITUKH 6 https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [IOK
4.2 Crpoerue aroma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE A/IpO S https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. JIEMEHTBI ACTPOHOMMHU U ACTPO®PU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 ﬁggi?/ﬁée%asﬁgﬁﬂ f41c97¢
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ooobmaiomee nosToperHe 4 ﬁgg;?lor;.eelig)?}lfﬂf4lc97c
Hroro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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