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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpPEAHEr0 00IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHUM U TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbx B PI'OC COO, a Takke ¢ yd€ToM
denepanpHOi paboyeil mporpaMMbl BOCIHTAHHMS W KOHIEHIIUU MPEMOAaBaHus y4eOHOTrOo
npenmera «@u3uka» B 0o0pa3oBaTeNbHBIX — opraHm3anmsx Poccuiickoii  Denepanuu,
pealn3yIoNuX OCHOBHbBIE 00pa30BaTeIbHbIe IPOrPAMMBIL.

Cogepxanue mporpaMmbl Mo (hU3HMKE HaIpaBIeHO Ha (OPMUPOBAHHUE €CTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaronuxcs 10—-11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO Moaxoaa. IIporpaMma no ¢usnuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO Kk mIaHUPYyEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKKE YYUTHIBAET HEOOXOIMMOCTh pealM3allli MEKIIPEeIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel omnpenensrorcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IIAHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca (PHU3UKU: JIMYHOCTHBIC, MeETallpelIMETHbIC, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o pu3MKe BKIIOYACT:

e [UTAHUPYEMBbIE PE3YJIbTaThl OCBOCHHUS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM YHCIE

IIpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUEHUs;

e coziepanne yuyeOHoro npeamera «Pusnkay mo rogam o0ydeHusl.

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHaX MPUPObI, BEICTyIIasl B KAUECTBE Y4EOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc QHU3MKH — CHCTEMOOOPA3yIOUIMM /Uil €CTeCTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, H3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. MzyueHue pU3MKu BHOCUT OCHOBHOW BKJIAJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GopMUpOBaHUE YMEHUI
IPUMEHSTh HayYHbII METO/ IM0O3HAHUS IIPU BBIIOJTHEHUH UMU YUYE€OHBIX HCCIIEI0BaHUM.

B ocHOBy Kkypca (u3nku JUist ypOBHS CpeTHEro o0Iero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pas3AeNioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes eenepanusayuu. B cOOTBETCTBUM C Hell MaTepua Kypca pU3NKH 00beJUHEH BOKPYT
¢usnueckux Tteopuil. Benymum B Kkypce sBusercss (GOpMUPOBAHHME MPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NIeCKoil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3MKH C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMH U SKOJIOTHYECKUMU ITPOoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIHPOKUM
KpPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoesn osxonocusayuu pearusyercsi MOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJAEpIKaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKxke 00CyKAeHUs Mpo0IeM palliOHaIbHOTO IPUPOIONIOIb30BaHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

CrepKHEBBIMHU 3JIEMEHTAaMH Kypca (PM3WKHM HAa YpOBHE CpeaHero oOImero odpa3oBaHuUs
ABISIOTCS (u3ndeckue Teopuu ((HOpMHUpPOBAHHME MPEIACTABICHUH O CTPYKTYpe IOCTPOEHHS
¢du3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB U IPUHLIMIIOB B COBPEMEHHBIX
IIPEJCTaBICHUSIX O IPUPOJE, TpaHUIaX MPUMEHMMOCTH TEOPHil, I ONHUCAaHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IIPOLIECCOB).

CucTeMHO-IeATEITbHOCTHBIN MOAX0 B Kypce (DU3UKU peaiu3yeTcs MPEexIe BCEro 3a Cuér
OpraHu3aluK SKCIIEPUMEHTAILHON JesTebHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca
($U3UKN — 3TO UCMOJIB30BaHUE CHCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKe OOBEAMHEHBI B OOMIMIA CIIMCOK
YUEHHUYECKUX INPAKTUYECKUX paldoT. BulaeneHue B yka3aHHOM IE€peyHe J1abOpaTOpHBIX padoT,
IOPOBOJUMBIX JUIsl KOHTPOJISL M OLEHKH, OCYLIECTBISETCA YYaCTHHUKaMH 00pa3oBaTeIbHOIo
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAHMS M OCHALIeHHs KabuHeTa ¢usuku. [Ipu sToM
oOecrieunBaeTcs OBJIAJCHHE OOYYaAIOLIUMUCS] YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIICIOBAaHMUS 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
HPEJIOKEHHBIX THITOTE3.

bonbiioe BHUMaHKUE YENsAeTCs PELIEHUI0 PacuéTHBIX U Ka4eCTBEHHbIX 3az1ad. [Ipu saTom
JUTSL pacu€THBIX 3a/1a4 TMPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHSTh HM3YYEHHBbIE 3aKOHbI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaK U UHTETPUPYs 3HAHUS U3 Pa3HbIX pa3zesoB. /i1 KaueCTBEHHBIX 3aJa4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTEKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXaroIIeH >KU3HHU, TpeOyromue BbIOOpa (U3UUECKOW MOJCIH ISl CUTyallMd IPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0uiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpEeIMETHOro kabuHera (M3MKU WU B
YCIOBHUSX MHTETPUPOBAHHOIO KaOMHETa MPEJIMETOB €CTECTBEHHO-HAYYHOro IuKia. B xabunere
(GU3UKU T0JKHO OBITh HEOOX0IMMOE JTabopaToOpHOE 000PYIOBAHNE [Tl BHIIOJIHEHUS YKa3aHHBIX
B IporpamMme 1o (U3MKE YUYEHHYECKHX MPAKTUYECKUX paboT U JIEeMOHCTpPAlMOHHOE
obopyioBaHUE.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUHM C MPHUHLUIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M 00ECHeuuBaeT IMOCTAHOBKY IEPEUMCIIEHHBIX B MpOrpamMMme Io
¢u3MKe KIIOYEBBIX JIEMOHCTpAIUil A HUCCIIEOBaHMSI HM3y4YaeMbIX SIBJICHHI M TPOIIECCOB,
IMITUPUYECKUX U PYHIAMEHTAITLHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopaTtopHoe 00OpyZOBaHUE JJISl YUYEHHUECKUX IMPaKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMILJIEKTOB M OOecleyMBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOpPaTOpPHOrO OOOPYIOBaHHS AOKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BaHUM AHAJIOTOBBIX M LU(POBBIX MpHOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOpATOPHil.

OCHOBHBIMU LIENISIMHU U3Y4Y€HUs GUUKU B 0011IeM 00pa30BaHUU SBIISIIOTCA:

e popMHupoBaHUE UHTEpeca U CTPEMJICHUS OOyYaloIIUXCs K HAyYHOMY H3YYEHHIO

HPUPOIBI, Pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;
epa3BUTHE TMPEJCTaBICHUH O HAydyHOM MeToJe TMO3HaHus U (opMHUpOBaHHE
HCCJIEI0BATEIBCKOIO OTHOIIEHHUS K OKPY KAIOLUM SIBJICHUSM;



¢ popmMHupoBaHUE HAYYHOTO MHPOBO33pPEHHS KaK pe3yjbTaTa M3yueHHUSI OCHOB CTPOCHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e hopmupoBaHUEe YMEHUN OOBSCHATDH SIBJICHUS C MCIIOJIb30BAHHEM (PU3NYCCKUX 3HAHHUHA H
HAYYHBIX JI0Ka3aTeIbCTB;

¢ hopmupoBaHUE TPEICTABICHUN O PONMU (DU3HWKU I Pa3BUTHS JAPYTUX E€CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTUH.

JocTmwkenne 3TUX Ienell o0ecreynBaeTcsl PElIeHHeM CIEAYIONMX 3ahad B Ipolecce

U3yYeHHS Kypca (pU3UKU Ha YPOBHE CPETHETrO O0IIero 00pa30BaHuUs:

® IPHOOPETEHNE CHCTEMbl 3HaHUI 00 00X (U3MUYECKHUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJISPHYIO (PU3UKY, JIEKTPOINHAMUKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

e popMHupoBaHUE yMEHHMI TNPUMEHSATh TEOPETHUYECKHE 3HAHUS JUIS  OOBSICHCHHS
buznyecKkux SBJICHWM B TPUPOJE U JiA NPUHATHS TNPAKTHUUECKUX PpELICHHH B
IMOBCEAHEBHOM KU3HU;

® OCBOEHHE CIIOCOOOB pEIICHUS Pa3IMYHBIX 33144 C IBHO 33/JaHHON (PH3UYECKON MOJIENbBIO,
3a1ad, IO/Pa3yMEBAIONIMX CAaMOCTOATENBHOE CO3/aHue (U3MYECKOH MOJENH,
aJICKBaTHOW YCJIOBHUSM 33/1a4U;

e IOHMMaHHE (U3MUYECKUX OCHOB M MPHUHIIMIIOB JCUCTBUSA TEXHUYECKHUX YCTPOWCTB H
TEXHOJOTMYECKHUX MPOIECCOB, X BIUSHUS HA OKPY’KAIOIIYIO CPEAdY;

® OBJIQJICHUE METOJIaMU CaMOCTOSITEIbHOIO IUIAHUPOBAHUS U TMPOBEACHUA (PUIUYECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTaTa;

® CO3JJaHHE YCJIOBUW JISI Pa3BUTHS YMEHUN MNPOEKTHO-HCCIIEIOBATEIBCKOW, TBOPUYECKOM
JIeATEeTbHOCTH.

Ha wusyuenue ¢usmku (6a30BbI YpOBEHH) Ha YpPOBHE CpefaHEero oOiero oOpa3oBaHUs
otBoautcs 204 gacoB: B 10 kmacce — 102 gacos (3 waca B Henento), B 11 kmacce — 102 gacos (3
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme mo (Gpu3nke nepeyeHsb J1adopaTOPHBIX M MPAKTHUECKUX paboT
SBJISIETCSI PEKOMEHJIOBAaHHBIM, YYHTENb JIeJIaeT BBIOOp MPOBEIEHUS J1abOpaTOPHBIX padOT U
OTBITOB C YYETOM MHIUBUAYATIbHBIX 0COOEHHOCTEN 00yYarOIIUXCSl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. Hayuneie MeToabl MO3HAHUS OKpy»Xkaroilero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBJICHHN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TeOpUH. [ paHHIIBI TPUMEHUMOCTH HU3UUECKUX 3aKOHOB. [I[pUHITUIT COOTBETCTBUSI.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW Hay4dHOHl KapTUHBI MHUpa, B
IPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHazoroble ¥ IU(PPOBBIE U3MEPUTENIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3jnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe paBrkeHHe. OTHOCHUTEIBLHOCTh MEXaHHYECKOTOo JBIKeHHSA. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloXKeHHE TEepeMEIICHUN 1
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMOJIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOYKU OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHe MarepualibHOM TOYKM IO OKPYKHOCTHU C
MOCTOSIHHOM 1O MOZYJI0 CKOPOCTBIO. YTJIOBash CKOPOCTb, JUHEHHas ckopocTh. Ilepuon u
yacToTa oOpaienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHudeckue yCTpOMCTBA H MPAKTHUECKOE MPUMEHEHWE: CHUIOMETp, JBHKCHHUE
CHaps/0B, LIETIHbIE U PEMEHHBIE NepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETa, MIUTFOCTPAINS KUHEMAaTHUYECKUX XapaKTEPUCTUK JIBIKCHHS.

[IpeoOpa3zoBanue IBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpOoIIeHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

H3mepeHne yCKOpeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanne  COOTHOLIGHHMSI  MEXIYy  MOYTSAMH,  TNPOHACHHBIMM  TEJIOM  3a
MOCJIeIOBATEIbHBIE PpaBHBIC IPOMEKYTKH BPEMEHH TpPH PABHOYCKOPEHHOM JBIDKCHHH C
Ha4aJIbHOU CKOPOCTHIO, PABHOU HYJTIO.

N3yueHue ABUKEHUS MIApUKa B BI3KOU KUIKOCTH.
W3ydenue nBUKEeHUS TeIa, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anuiies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akon HerloTona miist
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [17151 MarepraibHbIX TOYEK.

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

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

Tpenue. Bunabl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHUe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokost. Koapdumument tperans. Cunia conpoTHBICHHS
IIPU JIBUKEHUM TEJa B KUAKOCTU WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CuiIbl OTHOCUTENIBHO OcCH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuyeckue yCTpPONCTBA M IPAKTUYECKOE INPHUMEHEHHWE: MOJUIMIIHUKHM, JBUKCHHE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIUX TEI.

Bropoii 3akon HerotoHa.

H3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(popMariu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIbEME U NAJCHUU.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yuenue nBrxeHUs OpycKa 10 HaKJIIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIMX B IMPYKUHE U PE3NHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbc MaTepralbHOM TOYKH (TeJa), CUCTEMBbI MaTepUalbHBIX TOUEK. VIMITyIbC CHIIBI U
M3MEHEHUE UMITyJIbca Tejla. 3aKOH COXpaHEeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckass sHeprus marepuaibHOM TOUKH. TeopemMa 00 M3MEHEHMM KHHETHYECKOMH
DHEPIHUH.

[TorenuunanbHas 3Heprus. [loreHnnanbHas 3HepTUs yupyro AeopMUpOBaHHON MPY>KUHBL.
[ToreHunanbHas 3HEpPrUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnnanpHBIe M HEMOTEHIMANBbHBIE CUJIBL. CBSI3b pa0OTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHNEM MEXaHUYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBA M NPAKTHYECKOE NMPHUMEHEHME: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon moTeHIMATBFHON SHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



N3ydyeHue aOCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

UccnenoBanue cBsizu pabOThl CUJIbI C M3MEHEHHEM MEXAaHWYECKON SHEpPruu Tejla Ha
IpUMepe PacTSKEHHs] PE3UHOBOTO JKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka u TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopul

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUUYECKONH TEOPUHU U UX OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJienu CTPOCHHS Ta30B, KMIKOCTEH M TBEPABIX Tell M OOBACHEHHE CBOMCTB
BEILECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl MoseKkysn. KoiaudecTBo BemiecTsa.
[TocrosinHast ABorajipo.

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

Mogenbs uneanbHoro rasza. OCHOBHOE YpPaBHEHHE MOJEKYJISIPHO-KHHETUUYECKONW TEOpUH
uJeabHOrO ra3za. AOCONIOTHAs TeMmIepaTypa Kak Mepa CpeAHEeH KHHETUYECKOW HHEpruu
TEIJIOBOTO JBM>KeHMs vactul rasza. Illkana temneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VYpaBaenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacaibHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. I padudeckoe MpeIcTaBiICHIE H30MPOIIECCOB: U30TepMa,
n30X0pa, n3odapa.

TexHuyeckue yCTpOHCTBA U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIONIME JHCKPETHOE CTPOCHHE BeEIIecTBa, Qororpaduu  MOJCKYI
OPraHUYEeCKUX COCTUHECHUMU.

OnbiThl O AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO TBUKECHHS.

Mopens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJIEHCTBUS.

Moenb, WILTIOCTPUPYIOLIAS TPUPOLY JABICHHS T'a3a Ha CTEHKH COCY/a.

OnBIThL, WJUTFOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS MI€AJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Ormpezenenne Macchl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHud 00bEMa
KOMHATBI, TaBJIEHUS U TEMIIEPATypbl BO3yXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEKY MTapaMeTpaMU COCTOSIHUSL Pa3peKEHHOTro rasa.

Tema 2. Ocnosvt mepmoounamurku

TepMoguHamuyeckass cucrema. BHyTpeHHsISt SHEpPrUsi TEPMOAMHAMHYECKOM CHUCTEMBI M
crocoObI e€ m3MeHeHus. KonumdecTBo TerioTel U paboTa. BHYTpeHHssI S5HEpTUsi 0THOATOMHOTO
UJIeaJIbHOTO Ta3a. Bupl Temionepenayn: TEIIONPOBOIHOCTb, KOHBEKLIUS, U3IyYeHUE. Y AeIbHAs
TEMI0EMKOCTH BellecTBa. KoandyecTBo TEIIOTHI PpU TEIUIONepeaaye.

[Tonsitue o0 anumabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
MEepPBOTO 3aKOHA TEPMOJAMHAMUKH K m3omporeccaM. [ padudeckas naTepnperamnus padboThI ras3a.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoieccoB B MPpUPOJIE.

TennoBsie MamuHbL. [IpuHIUTIBL [eHCTBUS TeTTOBBIX MamuH. [IpeoOpa3oBaHus SJHEPTUH B
TeruIoBbIX MamnHax. KoagdunueHnt nonesnoro aeictBus terwioBod Mammubl. [ukin Kapao u
ero Kod(hPuIUeHT moJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MPOOIEMBI TETUIODHEPTETUKH.

TexHudeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW HSHEPIUM Tella MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH W3
OYyTBUIKH IO/ JICHCTBHEM CXKaTOrO BO3/yXa, HarpeBaHue >(upa B JATyHHOH TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIISA).

H3meHeHne BHYyTpeHHEH sHepruu (TemrepaTyphl) Tela Mpu Teruionepeaaye.

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

Monenu napoBoit TypOHHBI, IBUTATENsl BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHnne yaenbHOl TermI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHUTEJIbHAs BIAKHOCTh BO31yXa. HachblmeHHblil nmap. Y aenbHas TerioTa napooopa3oBaHUS.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JJaBJICHUS.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU30TPOINS CBOWCTB KPUCTAJLIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. I[lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa miasiaeHus. Cyonumarus.

YpaBHeHHEe TEIIOBOTrO OanaHca.

TexHnuyeckue ycTpoWcTBa M IPAKTUUYECKOE NPUMEHEHHE: TMTPOMETP M IICHUXPOMETD,
KaJIOpDUMETP, TEXHOJOTUMU IIOJIy4EHHS COBPEMEHHBIX MAaTepuaigoB, B TOM  4HCIE
HAHOMAaTEpPHAaJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenne npyu noHMKEHHOM JIaBJICHUH.

CriocoObI U3MepeHHsI BIaKHOCTH.

HaOGnronenue HarpeBaHus U IUIaBJICHUS KPUCTAIIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi

M3mepeHne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pa3neu 4. DiekTpoamHaMuka

Tema 1. Inexmpocmamuka

OnekTpuzauuss Ten. OJNEeKTpUyecKud 3apan. JlBa Buga AJIEKTPUYECKUX 3apsijiOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYTPOBOJIHUKN. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

Bzaumoneiicteue 3apsmoB.  3akoH  Kynona. TodeuHbld  2ieKTpUUYECKHUH — 3apsnl.
Onektpruueckoe mnone. Hampsoxk€HHocTs anekTpuueckoro mnons. [lpuHiun cynepno3uuuu
ANEKTPUUECKUX MoJeH. JINHNKM HaNpsy)KEHHOCTHU AJIEKTPUYECKOTO MOJIS.

PabGora cun oanekrpocratmueckoro mois. [lorennuman. Pa3HOCTP  NOTEHIMAJIOB.
IIpOBOIHUKY U AUDIIEKTPUKH B JIEKTPOCTATUYECKOM IToJIe. JIudsieKkTprudecKkast IpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPrHs
3apsAyKEHHOI0 KOHJIEHCAToPA.

TexHudeckue yCTpOMCTBA M IPAKTHUUECKOE IPUMEHEHHUE: JIJIEKTPOCKOIL, JJIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3eMJICHUE HJIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmoneinicTBre HadIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEI.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM TIOJIE.

DnekTpocTaTH4ecKast 3allnTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH  IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
paccTosiHUA MEX]ly HUMU U AUAJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIAEHCATOopPa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DNEeKTPUYECKUN TOK. YCJIOBHSI CYLIECTBOBAHUS 3JIEKTPUUECKOr0 TOKa. MIcTOUHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 y4acTka 1enu.

DneKTpuueckoe COIIPOTUBIICHUE. VY nenbHoe COIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COETMHEHNE TPOBOAHUKOB.

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

DJIIEKTPOABUKYILASL CUJIa U BHYTPEHHEE COITPOTUBIICHHE UCTOYHMKA TOKA. 3akOoH Oma 11t
MOJIHOM (3aMKHYTOMN) AsekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DneKTpOHHask IPOBOAUMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS METAJUIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIeKTpUUYECKH TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAMMOCTh IOJYIPOBOJIHUKOB.
CaoiicTBa p—Nn-nepexona. IlonynpoBoHUKOBbIE TPHUOOPHI.

DNEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIUTOB. IDIEKTPOJIUTHYECKAs
JUccoanus. DIEKTPOIIN3.

DneKkTpruuecKkuil Tok B razax. CaMOCTOSTENbHBIN 1 HECAMOCTOSTENbHBIA pa3psaa. MoiaHuUSL.
ITna3zma.

TexHu4eckue yCTpOMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHble MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
npuOOpbI, TEPMOMETP CONPOTUBIICHMS, BAKYYMHBIH IHOJ, TEPMUCTOPHI U (DOTOPE3UCTOPHI,
MOJIyIPOBOIHUKOBBIH JIMOJ1, TaJlbBaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCHUMOCTh COTPOTUBIIEHUS IWIMHIPUYECKUX TMPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MOTIEPEYHOr0 CEUEHUsI U MaTepHuaa.

CMelaHHOE COEUHEHHUE POBOIHUKOB.

[Ipsimoe uM3MepeHne 3IeKTPOABMKYILIEH cuibl. KOpoTkoe 3amMblkaHHE TajabBaHUYECKOIO
AJIEMEHTA U OLIEHKa BHYTPEHHET O COMPOTHUBIICHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psl ¥ IPOBOJIUMOCTb BO3lyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3y4yeHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHne  NIEKTPOABMIKYIIEH CHJIBI HMCTOYHMKA TOKA M €r0  BHYTPEHHEIO
CONPOTHUBIICHHUS.



Hab6nronenue anexTpomusa.

MexnpeaMeTHbIe CBSI3H

N3yuenmne kxypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce OCymIECTBISICTCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaMu ¥ TEXHOJIOTHH.

Medcnpeomemnvle nousaimusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAYyYHOIO IO3HAHMSL:
SBJICHHE, HAY4HbIM (akr, rumores3a, (uznyeckas BeJIHMUMHA, 3aKOH, TEOpHs, HAONIIOJICHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOAIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMM, JHMHeWHas ¢QyHKOMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIMH: CUHYC, KOCHHYC, TAHTEHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M MX MPOEKIUU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JBMKEHUE B JKUBOM npupoje, 1uddysus, 0ocMOC, TeII000MeH
KUBBIX OPTaHU3MOB (BHJIBI TEIUIOTIEPEIaud, TEIJIOBOE PABHOBECHUE), IIEKTPHUCCKUE SIBIICHUS B
JKHUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPHABIX Tel, JKUAKOCTEH M Ta30B, 3JIEKTPUYECKUE
CBOWCTBA METAJJIOB, JIEKTPOJIUTHIECKAS TUCCOLUAIIHS, TaIbBAaHHUKA.

l'eoepaghus: BIaXKHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonocus: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUs HMMIIyJIbca B TEXHHUKE (pakeTa,
BOJIOMET ¥ JIpyrHe), IBUTATellb BHYTPEHHErO CropaHWs, mapoBas TypOWHa, OBITOBOU
XOJOAMIBHHUK, KOHAWIIMOHEP, TEXHOJIOTUHN TIOYYEeHHUSI COBPEMEHHBIX MAaTE€pPHajIoB, B TOM YHCIIE
HaHOMATepHaJOoB, W  HAHOTEXHOJIOTWH,  OJEKTpoCcTaTHYeCcKass  3allluTa,  3a3eMJICeHUe
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI NpHUHTEp, 3JIEeKTpOHArpeBaTeibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHUKA.

11 KJIIACC

Pasnen 4. DuekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmMpoMazZHUMHAA UHOYKY U

[TocrosiHHbie MarHuThl. B3auMoAeNCTBUE NOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
Bekrop maruuTHON MHAYKUMH. [IpyHIMI Cyneprno3uuyy MarHUTHBIX MOJIEH. JINHUKM MarHUTHOU
uHayKuuy. KapTuHa AMHUN MarHUTHOW MHYKUWHU MOJISI IOCTOSIHHBIX MArHUTOB.

MaruutHoe 1oje MPOBOJHUKA C TOKOM. KapTWHa JWMHWNA WHIYKIIMM MArHUTHOTO TMOJIS
JUIMHHOTO TIPSIMOTO IPOBOJHHKA M 3aMKHYTOTO KOJBLEBOTO MPOBOJHUKA, KAaTYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPpOBOJHUKOB C TOKOM.

Cuiia Amniepa, €€ MOJlyJib ¥ HalpaBIICHHE.

Cuna JlopeHma, €€ MOIydb M HampaBlieHWE. J[BHKEHHE 3apsiKEHHOW 4YacTUIbl B
OJIHOPOJTHOM MarHuTHOM moJjie. Pab6orta cumsr JlopeHiia.

SIBneHue HNEeKTPOMArHUTHOM MHAYKIUU. [lOTOK BekTOpa MAarHUTHOM MHIYKIIMH.
DNEKTPOABMKYIIASL CUJIa MHIYKIMU. 3aKOH 3JIEKTpOMarHuTHo unaykuuu dapazes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMKyIas Cuia WHAYKIUU B IIPOBOJHUKE,
JBHKYIIEMCS TIOCTYIIaTEIbHO B OJTHOPOJTHOM MarHMTHOM IIOJI€.

IIpaBuno JleHnna.

NHayKTUBHOCTD. SIBJI€HHE CAMOUHIYKIIMH. DJIEKTPOABUKYIIAS CHJIa CAMOUHIYKIIUH.



DHeprusi MarHUTHOTO TOJIsI KATYLIKH C TOKOM.

DIeKTPOMarHuTHOE TOJIE.

TexHuueckue YyCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUThI, JIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHIL], MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUM MHOYKIMY MarHUTHOTO TOJIS.

B3anMozeiicTBrue JByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOIABUKYIIECH CUIIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIHUU.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

N3yuenrne MarHuTHOTO TOJISl KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Pa3pen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHsle Ko1e0anus

Konebarenbnass cucrema. CBOOOMHBIE MeXaHWUYECKHe KojeOaHus. [‘apmMoHMYeckue
konebanus. Ilepwon, dacrora, ammautyna u  (aza konebanuil. I[lpyXMHHBI MasSTHUK.
MatemaTuueckuii MasTHUK. YpaBHEHHME TapMOHUYeCKuX KoneOanuil. [IpeBpaiieHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHHUSAX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJIieOaHUSI B HEaTLHOM
KoJe0aTeIbHOM KOHType. AHAJOTUS MEXIY MEXaHWYeCKUMH U DIEeKTPOMarHUTHBIMU
konebanusmMu. @opmyna TomcoHna. 3akOH COXpaHEHHUS SHEPTUU B UACATHLHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBieHue o 3aTyxaromMxX KojeOaHUAX. BbIHyX/IeHHbIe MeXaHUYeCKue KojaeOaHusl.
Pe3onanc. BeiHyX/IeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepemennbiii Tok. CUHYCOMJANBbHBIM MEPEMEHHbIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYTHOE U JIEHCTBYIOIIEE 3HAUCHNUE CUJTBI TOKA U HAMIPSHKEHUS.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHE AIEKTPUUIECCKOW SHEPTHUH.
DKOJIOTUYECKUE PHUCKH TP MPOU3BOACTBE 3JEKTpodHepruu. KynpTypa wucnonb30BaHUs
AIIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HHU.

TexHu4ecKknue YCTpOMCTBA M NPAKTUYECKOE TPHUMEHEHHE: DSIIEKTPUYECKHH 3BOHOK,
reHepaTop MEPEMEHHOTO TOKa, TWHUHU AJICKTpoIepead.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KosieOaTebHON CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYECKUN
MasITHHK).

Hab6nronenue 3aryxaronmx Kojie0aHui.

HccnenoBaHue CBONCTB BBIHY X JICHHBIX KOJIeOaHUH.

HabGmronenue pe3onanca.

CB0OOHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.



OcumiutorpaMMbl  (3aBUCMMOCTH  CHJIBI TOKa M HAIPSDKEHMsT OT BPEMEHM) i
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTHU U
KOHJICHCATOPA.

Monenb TMHUY 3IIEKTPOIIEpeIadH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HccnenoBanue 3aBUCUMOCTH TIEPHOA MANBIX KOJeOaHU Tpy3a Ha HUTU OT JJIUHBI HUTU U
MaccChl Ipy3a.

HccnenoBanue IEPEMEHHOIO TOKa B LENM U3  IOCIENOBATEIBHO COCIUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMAazHUMHbIE 60IHbL

MexaHnyeckue BOJIHBI, ycia0BHs pacrpoctpadenus. [lepuon. CkopocTs pacipocTpaHeHus
U JuMHa BojHbl. [lomepeuHble M MpoAOibHbIE BOJHBL. MHTepdepeHuus u gudpakuus
MEXaHUYECKUX BOJH.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. Y CJIOBMs M3JIyYEHUS 3JEKTPOMArHUTHBIX BOJH. B3aumHas
opueHranus BekTopoB E, B, V B snekrpomaruutHoil BosHe. CBOMCTBa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXCHHE, IMpeJOMJICHHE, moysipu3anus, audpakmus, uaTepdepenuns. CKoOpocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. IIpHMeHeHnEe 3IEeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUAeHUs. Pannonokanusi.

DEKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOLIeH cpeibl.

TexHnyeckue yCTpoiiCTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
yJIbTpa3ByKOBasl JUAarHOCTHKa B TEXHUKE W MEIUIMHE, panap, paguolNpUEMHHK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

OO0pa3zoBaHue 1 paclpoOCTPaHEHHUE TONEPEUYHBIX U MPOJOIBHBIX BOJIH.

Konebmromieecst Te0 Kak HCTOYHUK 3BYKA.

Habmonenne otpaxkeHus U IpeaoMIIeHUS MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHny U AUPpakuy MEXaHUNY€CKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOnronenue CBSI3M T'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYIOM M 4acTOTOM
Kosie0aHui.

HccnenoBaHnne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpakK€HUE, TMpEeIoMIICHHE,
noJsipu3alus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnneliHoe pacpocTpaHeHHEe CBETa B OAHOPOIHON cpejie.
JIyd cBeta. ToUeUHBIN UCTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TPEIOMJICHHS CBeTa. AOCOJNIOTHBIM TOKa3aTelb
npenomiieHusi. IlomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yroa MONHOrO BHYTPEHHETO
OTpaKECHHUSI.

Hucniepcus ceera. ClnoxkHbIH coctaB 6eroro cera. L{Ber.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKYCHOE paccTosHue |
ONTUYECKasl CHJia TOHKOM JMUH3BL. [locTpoenne n300pakeHuil B COOMPAIOINX U PACCEUBAIOLINX
nuH3ax. QopMyIia TOHKOMU JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOMN ONTHUKH.

BonnoBass onrtuka. Hurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJI0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3ZHBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpaxkmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuueckue YCTpOWCTBa M TMPAKTUYECKOe NPHUMEHEHHE: OYKH, Jyna, (oToammapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OITHKA, AU(PPaKIHOHHAS
peméTKa, moJIIpOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruueckue
IPUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB U300paKeHU B JTMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TosrydyeHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEIIETKY.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TeOPHU OTHOCUTEIbHOCTH

['panubl NPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTynaTel cnenuaibHOM TEOpUH
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJISl CKOPOCTHM CB€Ta B BaKyyMe, MPUHLUII
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHH U COKpAllleHUE JJTUHBI.

OHeprus U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITUBUCTCKON YaCTULIB. DHEPIHs TOKOSI.
Pa3nea 7. KBantoBas pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®oronsl. ®opmyna [Tnanka cBsi3u s3Hepruu GoTOHA C €ro YaCTOTOW. DHEPrusi U UMIYJIbC
¢doroHa.

OtkpeiTe u uccienoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3aKOHBI
dotoaddekra. YpaBuenue DitHmreitHa 115 hoTodddekra. «KpacHas rpanuia» Gpororddexra.

JaBnenue cBera. OnwiTel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue yCTpOHCTBA W TPAKTHUECKOE NpPUMEHEHHue: (poTorneMeHT, (OTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUOI.



Jlemoncmpayuu

®oTo3ddeKT Ha YCTAaHOBKE C IIMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETo GoTorddexra.
CBeToquoI.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesnuto o -uactuil. [lnanerapHas
Mmozenb atoMa. [locrynarer bopa. Usnydenue u normnouieHue (GOTOHOB IpU MEPEXOE aroma ¢
OJIHOTO YpOBHS BSHEpruuM Ha JApyroil. Buasl crnekTpoB. CHoekTp YpOBHEW HSHEpPruUHM aroma
BOJIOpOAA.

BonnoBeie cBolicTBa yactull. Bosnbl ne bpoiinsa. KopiyckynsipHO-BOJTHOBOM AyalIu3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3y4YEHHUE.

TexHuueckue YCTpONCTBA M NPAKTUYECKOE NPUMEHEHHUE: CHEKTPAJbHbIA aHaINu3
(ciekTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Jlemoncmpayuu

Monuenb onbiTa Pezepdopna.

OrnpezeneHne JIMHBI BOJIHBI Jlazepa.

HabGmronenue nuHeRvaThIX CIIEKTPOB U3TyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Habmroienue nuHedvyaToro cnexkTpa.

Tema 3. Amomnoe sa0po

OKCHEpUMEHTHI, JIOKa3bIBAIOIINE CJIOJKHOCTD CTpOECHUA sapa. OTtkpbiTHE
panuoakTuBHOCTU. OmBITH Pezepdopna mo onpeneneHnio coctaBa paJloakTUBHOTO U3ITyUeHHs.
CgoiicTBa anb(da-, 6eta-, raMmma-u3aydeHus. BiusHue painoakTHBHOCTH Ha KHUBBIE OPTaHU3MBI.

OtkpeiTHe TpoTOHa W HeilTpoHa. HyknonHas monens siapa [eiizenOepra—lBaHeHKo.
3apsn saapa. MaccoBoe uucio sigpa. M30Torsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMma-usiyueHue. 3akoH
PaMOaKTUBHOTO pacraja.

OHeprus CBs3U HYKJIOHOB B sifpe. S nepHble cuibl. Jledext maccsl sapa.

Snepusle peakuuu. [lenenue u CUHTE3 SIED.

SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IlpoOremMbl M MEpCHEKTUBBI  sAACPHON
DHEPreTUKHU. DKOJIOTHUUECKUE ACTIEKTHI ACPHON SHEPTETHKU.

OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOJIOIEHUS M pETUCTPAIK 3JIEMEHTAPHBIX YaCTHII.

@dyHaaMeHTanbHbIe B3auMoecTBus. EquHcTBO hrsnyeckoit KapTUHBI MHUpA.

TexHHueckue ycTpoicTBa M NMPaKTHYECKOE NMPUMEHEHHe: J03uMeTp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul
HccnenoBanue TpeKoB YacTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DjieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Ortanbel pa3BUTuUs acTpoHoMuHu. llpukiiagHoe UM MHPOBO33pPEHUECKOE 3HAUYEHHUE
ACTPOHOMHUHU.



Bup 3Bé3aH0ro Heba. Co3Besaus, spkue 3BE31bl, IIAHETHI, X BUAUMOE ABHIKEHHE.

ConneyHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIC XapaKTEpUCTUKH. JlMarpamMma «CHEKTpajbHBIH KJIAacC — CBETUMOCTbY». 3BE3[IbI
[JIABHOW IIOCJIEOBATEIBHOCTU. 3aBHCHUMOCTb «Macca — CBETHMMOCTb» JUId 3BE3] IJIaBHOM
nocjea0BarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKACHNUHU U 3Botoluu CoslHLA U 3BE31. DTalbl XKU3HU 3BE3 L.

Muineunsiii [1yTe — Hamia I'anaktuka. [lonoxenne u nuxkenne Connua B ['anaktuke. Tumnst
rajakTvk. PaguoranakTuku v kBasapsl. YEpHBIE ABIPHI B ApaXxX rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Pazberanmwe ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usiydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnbie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M € UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJIeNICHUs MOJI0KEHHsI HEOEeCHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/Us
CeBepHOTo nostymapus U sipkue 3BE3/1bl.

Hab6mronenus B reneckon Jlynsl, mianer, Mnegnoro [lytu.

O0o0maroniee NoBTOpeHHE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHON U
ITHYECKOW cdepax AeATeNIbHOCTH 4YeJIOBeKa, pPOJib M MeCTO (PU3MKM U acCTPOHOMHUHM B
COBPEMEHHOW HAay4HOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (HOPMHPOBAHUU
npeCTaBiIeHU 0 (PU3MYECKON KapTHHE MHUPA, MECTO (PM3UIECKON KapTHHBI MUpa B 00IEM psity
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O IPUPOJIE.

Me:xnpeamernbie CBA3H

Nzyuyenune kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyiecTBisieTcss ¢ y4ETOM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMu MaTeMaTWKH, OWOJIOTUH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (Qusmyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYecKHe (YHKIMU: CHHYC,
KOCHUHYC, TaHIEHC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpU3HAKU 110/100MS TPEYTOIbHUKOB, ONPEIeNIEHNE TUIOIIAIU TUIOCKUX (Uryp u oobéma Te.

buonoeusn: snexrpuueckue SBIEHUS B JKMBOM mHpupoje, KojeOaTenbHbIE IBIKEHUS B
JKUBOM TIpHUpOJIE, ONTUYECKUE SIBJICHUS B JKMBOM IPUPOJE, NCHCTBUE pagualii Ha >KUBBIC
OpraHU3MBlI.

Xumusi: CTpOEHHME aTOMOB U MOJIEKYJ, KpHUCTa/lIMYeckash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MArHUTHBIX PyaA, (POTOChEMKA 3eMHOU
MOBEPXHOCTH, MPECKa3aHNe 3eMIIETPSCEHUH.

Texnonozusi: TUHUU DJIEKTpOIEpeiad, T€HEPaTOp MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATENb,
UHAYKIMOHHAsl Tedb, pajap, paauoNpHUEMHHUK, TEJIEeBH30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapesl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «®dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(0a30BbI1  ypoOBEHb) JIOJDKHO  OOECHEYHMTh  JOCTHUKEHHE  CIEAYIOIIMX  JIMYHOCTHBIX,
METaNpPeMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JInaHOCTHBIE PE3yJbTaThl OCBOEHHUS yueOHOro mpeamera «Pu3MKa» IOHKHBI OTPaXXaTb
TOTOBHOCTb M CHOCOOHOCTH 00y4arolIUXCsl pyKOBOJACTBOBAThCS CHOPMHUPOBAHHONW BHYTpPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IICHHOCTHBIX OpPUEHTAIMi, TMO3UTUBHBIX BHYTPCHHHX
yOeXIeHU, COOTBETCTBYIOIIMX TPAIUIHOHHBIM IIEHHOCTSM POCCHIMCKOro  oOIIecTBa,
pacuIipeHre XKU3HEHHOTO OIbITa U OMbITA JAEATEIbHOCTA B IMPOLIECCE pean3allid OCHOBHBIX
HAIpPaBICHUHN BOCIIUTATEIBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUS:

C(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM TO3MLIMU  OOydYalOMIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OO0IIEYENIOBEYECKMX T'YMAaHUCTHUECKUX M JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B MHTEPECAX T'Pa)KJTaHCKOTO OOIIECTBA,
y4acTBOBAaTh B CAMOYTPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHHE B3aUMOJCHCTBOBATh C COIMAIBHBIMU HWHCTUTYTAMH B COOTBETCTBHHM C HX
GYHKITUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) NAaTPHOTHYECKOT0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTH POCCUIMCKON TPaXTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIGHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTFDKCHUSM POCCHHUCKHX
y4€HBIX B 007acTH (PU3UKU U TEXHUKU;

3) AIyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0 M NPUHAMATh OCO3HAHHBIC PEIICHUS, OPHCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IECHHOCTH, B TOM YHCJIE B ICATSIHLHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIIOUAs SCTETUKY HAYYHOTO TBOPUYECTBA, MPUCYIIETO
buznueckoil HayKe;

5) Tpy10BOT0 BOCHIUTAHUS:

UHTEpEeC K pa3nuuHbiM chepaM MpodecCHOHATBHOW JesITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOp Oymymiei
po(eccHu M peaTn30BbIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rM4eCcKOro BOCIIUTAHHUS:

C(OPMHUPOBAHHOCTh AKOJIOTHYECKOW KYJIBTYyphl, OCO3HaHHE TJO0AILHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JICHCTBHII B OKpPY’XKAIOIIEH Cpele Ha OCHOBE 3HAHUS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOH J1eATeIbHOCTH, TOTOBHOCTh B IpOIECCe M3YUYeHHs (PU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO AESITEIBHOCTh UHIMBUIYaIbHO U B TPYIIIIE.
METANPEIMETHBIE PE3YJIbTATbBI
Ilo3naBaTe/ibHbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3zoBble Jjornueckue aeiicTBuA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyallM3UpOBaTh MpOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPENIETIATh eI JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TIOCTUKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PaCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHUBATH COOTBETCTBUE PE3YJIHTATOB IIEJISM,
OLICHUBATh PUCKH MOCIIEICTBUI AESITEIIBHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCIOBHUSIX pPEaJbHOTO, BUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOJIEM.

ba3oBbie ucciegoBaTebCKHe 1eHCTBUSA

BIIQ/IETh HAYYHOM TEPMHMHOJOTHEH, KIIOYEBBIMU MOHITUSIMH W METOoAaMH (pU3u4ecKon
HayKU;

BJIa/IETh HaBbIKAMHU Y4YEOHO-HCCIIEOBATEIbCKON M MPOEKTHON AESITEIbHOCTH B 00JacTu
¢u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJOB PEUICHMs 3aa4
bu3NYECKOro coAepKaHus, MPUMEHEHHUIO PAa3IMYHBIX METOI0B TO3HAHMUS;

BIAJETh BHUAAMH JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHHWs, €r0 HMHTEpIIpEeTaluH,
npeoOpa3oBaHUI0 M TPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX CHUTyalMsX, B TOM 4YHUCJE TMpHU
CO3JJaHUU YYE€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJIAITh NPUYMHHO-CIIEICTBEHHbIE CBSI3W W aKTYallM3UpPOBATh 3aj7ady, BbIABUTATh
TUIIOTE3y €€ pelIeHMs, HaXOJUTh apryMEHThl IS J0Ka3aTelbCTBA CBOUX YTBEPKICHH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS;

aHAJTM3UPOBATh TIOJYYEHHBIE B XOJI€ PEHICHUS 3aJadyd  Pe3yiabTaThl, KPUTHUYECKH
OIICHUBAThH UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

CTaBUTh U (POpMyIHpPOBaTH COOCTBEHHBIC 3aJaud B 0Opa30BATENBHOW JEATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JIaBaTh OIEHKY HOBBIM CHUTYAIIUsM, OLICHHBATh IPHUOOPETEHHBINA OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEICSITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXOAbI U PEIICHHS;

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

Paborta ¢ naopmanmeii:



BJIa/IETh HABBIKAMU TOJy4YeHUS WH(OpManuu (PU3NYECKOTO COJEp’KaHUsl U3 HCTOUYHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILECTBJIATh IIOMCK, aHAJIM3, CUCTEMATHU3alUI0 U
MHTEpIpeTanrio HHPOPMALIUU Pa3TMYHBIX BUIOB U (OPM MPEICTABICHHUS;

OLICHUBATh JJOCTOBEPHOCTH MH(POPMAIIHH;

UCIOJIb30BaTh CpeACTBa MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHI B
pELICHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPraHM3ALMOHHBIX 3aa4 C COOJIOJEHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MMaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPABOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOM 6€3011aCHOCTH;

co3/aBaTh TEKCThl (DU3UYECKOTO COAEpX aHUs B pa3IW4YHBIX QopMmaTax ¢ Y4ETOM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM AayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
IPEJICTaBICHUS U BU3YyaIU3aL1H.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIISITH OOIICHHE HA ypOKaX (PU3MKHU U BO BHE-YPOUHOU NEATEIBHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(IIMKTEHI;

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

MOHUMATh U UCTOJIH30BaTh MPEUMYIIIECTBA KOMAHIHON U HHINBUAY aIbHON PabOTHI;

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX NEHCTBHH ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH KaKJOr'0 4JI€HA KOJUIEKTUBA;

MPUHUMATh LEJIU COBMECTHON JESITENbHOCTH, OPraHUW30BBIBATH M KOOPAUMHUPOBATH
JEUCTBUS MO €€ JTOCTHIKEHUIO: COCTABJIATH IUIAH JEHCTBHM, paclpeleisTh PO C y4ETOM
MHEHHI yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboTHI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJAa M KAKIOTO YYaCTHHUKA KOMaH/bI B OOIIUil pe3ysbpTar
1o pa3paboTaHHBIM KPUTEPUSIM;

IpeJiaraTb HOBBIE IIPOEKTHI, OLIEHWBATh WAEHU C IMO3WULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHHWE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHBIC YHUBEpCaJbHbIe y4eOHbIE 1eiICTBHA
Camoopranusauus:

CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO JESATENIBHOCTh B 00JacTu (PU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (hOPMYIIMPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHHUS PAcUETHBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBIMIOJTHEHUSI TMpaKTUYecKol paboThl € Y4ETOM HUMEIOUIMXCS PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANTOYTECHHI;

JaBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMYHBIX MPEATNOUTEHHIA;

JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pElLIeHHE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSABICHHUIO JSPYAMLUHM B 00JacTH (DUBHKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH MHTEIEKT:

JlaBaTh OLIEHKY HOBBIM CUTyallUMsIM, BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLICHUBATh

COOTBETCTBUE PE3YJIbTATOB LENISM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
Y MBICITUTENIBHBIX MPOIECCOB, UX PE3yJILTATOB M OCHOBAHMIA;

UCTIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yIbTaTOB ACSITEIbHOCTH;

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX MIPH aHAJIM3E PE3yJIbTAaTOB JACATEIbHOCTH;

pU3HaBaTh CBOE MPABO U IPABO APYTUX HA OMIUOKH.

B npouiecce 1o0CTHXEHUS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MIPOrPaMMBI MO (pU3UKE AJIs
YPOBHSI CpeAHETo 00IIero oO0pa3oBaHus y OO0yYaIOIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJUICKT, MPEANoaralouuii copMHUPOBAHHOCTS:

CaMOCO3HaHUs, BKJIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTHh HAMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIMOHAIBHON chepbl, ObITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKJTIOYAFOIIIETO CaMOKOHTPOJIb, yMEHHE NpPUHUMATD
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHE, CIIOCOOHOCTH aJanTHPOBATHCS K HSMOIMOHAIBHBIM
W3MEHEHUSM U MPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIIMH, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHKCHHIO LEIH M YCIEeXy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHE ICHCTBOBAThH UCXO/S M3 CBOMX BO3MOKHOCTEH;

OMITATUH, BKIIOYAIOMIEH CHOCOOHOCTh MOHMMATh SMOIMOHAIBLHOE COCTOSHHE APYTHX,
YUUTBHIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHHUIO;

COLIMATIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBHICTPAWBATh OTHOIICHUS C JPYTHMMU
JFOIbMU, 3200THTHCS, IPOSBIISTh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

MNPEIMETHBIE PE3YJIbTATHI

K konmy oOyuenus B 10 ki1acce npeaMeTHbIe pe3yibTaThl HA 6a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD Y 0OYHAIOLINXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KAPTHUHBI MMPA, B PA3BUTHUH COBPEMEHHON TEXHUKM M TE€XHOJIOTMM, B IPAKTUYECKOU
JNeATeILHOCTH JIFOIEH;

YUUTBIBaTh TPaHMIBI TNPUMEHEHUS H3YyYEHHBIX (HU3UUECKUX MOAeNel: MaTepuanbHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPJOE TEJIO, WACANbHBIM Tra3, MoJenu
CTPOCHUS Ta30B, XKUAKOCTEH M TBEPABIX TEJ, TOUCUHBIA DIICKTPUUECKUH 3apsii NpU PEHICHUU
¢buznyeckux 3a1ay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KHHETUYECKONH TEOPUM CTPOCHHUS BEIIECTBA M AJIEKTPOJUHAMUKU:
pPaBHOMEpPHOE W PaBHOYCKOPEHHOE TPSMOJIMHEHHOE MIBIDKEHHE, CBOOOTHOE TaJeHUe Tel,
JIBIDKCHHE TI0 OKPYXXHOCTH, WHEpPIHs, B3aumonencTeue Tten, auddysus, OpOyHOBCKOE
JIBIDKEHUE, CTPOCHHUE JXKUJIKOCTeW M TBEPIBIX Tell, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oXJaxKaeHNN), TEIJIOBOE paBHOBECHE, UCIIapeHNe, KOHACHCAIMs, TUIaBJIeHne, KpUCTaJUIN3aLus,
KATICHHE, BIAXXHOCTh BO3IyXa, MOBBIINICHUE JABJICHUS Ta3a MPHU €r0 HAarpEeBaHWH B 3aKPBITOM
cocyzle, CBSI3b MEXKIy IapaMeTpaMHl COCTOSHHSI Tra3a B HW30MpoIeccax, SJICKTPU3aIlus Te,
B3aMMO/ICHCTBHE 3apsI/I0B;

OIKCBHIBATh MEXAHUYECKOE JIBUKECHUE, MCIOJNIB3Ys (PU3UUYECKUE BEJIWYMHBI: KOOPIUHATA,
MyTh, TIEPEMEIICHNEe, CKOPOCTh, YCKOPEHHE, Macca Tella, CHila, UMITYJIbC Teja, KHHETHYECKas
DHEPTHWs, TNOTEHIMAJIbHAs HJHEPrHs, MeXaHWdeckas padoTa, MeXaHHUYECKass MOUIHOCTH, TIPH
ONMHCAaHUM TPABWJIBHO TPAKTOBaTh (PU3MUYECKUN CMBICH HCIIOJNB3YEMbIX BEJIHYMH, HX



0003Ha4YeHHsI U €IMHUIIbI, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BETUUHHY
C IpyIruMHU BEJIMYMHAMU,

OMKCHIBATh W3YYCHHBIC TEIJIOBHIC CBOWCTBA TEN W TEIUIOBBIC SIBJICHUS, HWCIOJB3YS
¢dusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHeprus
Xa0TUYECKOTO JIBUYKEHUS MOJIEKYJl, CPEIHEKBaapaTU4yHas CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPECHHSISI DHEPrus, padora raza, Kod(h(HUIMEHT MOJIe3HOr0 IEHCTBUS TEIJIOBOTO
JBUTATEIS; IPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHI CMBICI UCIIOJIb3YEeMbIX BEITUYHH,
uX O00O03HAYEHUS M EOUHHIIBI, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (HU3UUYECKYIO
BEJIMUMHY C JPYTMMH BETUYHHAM;

OTHCHIBATh M3yUYEHHBIC SJICKTPUUECKHE CBOWMCTBA BEIIECTBA M AJICKTPUUYCCKUE SIBICHUS
(mportiecchl), UCTIONB3YsT GU3NYECKUE BEIIMYUHBL: AICKTPUUYSCKUUN 3apsiil, dJIEKTPUIECKOE TOJIE,
HANpPsDKEHHOCTh  TIOJIS,, MOTEHIMAal, Pa3sHOCTh NOTEHLHUANOB; MpPU OINUCAHUH MPABUIBHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YyEMbIX BEIWYMH, UX OOO3HAUYCHUS U EIUHHIIBL;
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINEC JAHHYIO (DU3MUECKYIO BEJTMUNHY C JPYTHMH BETUIHHAMU;

AHATM3UPOBATh (PU3NYCCKUE TPOIECCHl M SBIICHUS, UCIONB3Ys (U3NYCCKUE 3aKOHBI H
NPUHIUIEL: 3aKOH BcemupHoro tsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3aKOH coXpaHeHUs
MEXaHUYECKOM SHEPTuH, 3aKOH COXpPAHEHHs UMITYJIbCa, MPUHIUI CYNEPIO3ULIMN CHUII, TIPUHITUI
PaBHOTPABUS WHEPIHAIBHBIX CHCTEM OTCYETA, MOJICKYJSIPHO-KHHETHYECKYIO TEOPUIO CTPOCHUS
BCIIICCTBA, Ta30BBIC 3aKOHBI, CBSA3b CPEIHEH KWHETUYECCKOW HHEPIHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmImepaTypoil, MepBbIii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
ANIEKTPUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pas3iuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BHIPAYKEHUE U YCIIOBUS (TpaHUIIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIIMH, TPHOOPOB U TEXHUYCCKUX YCTPOKUCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIONIb30BAHMS B OBCEAHEBHON KHU3HU;

BBITIOJHATh JKCIEPUMEHTHl 10 HUCCIIEOBAHUIO (PU3UYECKUX SBIEHUN M TPOLIECCOB C
UCTIOJIb30BAaHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpu 3TOM  (HOpMyIHpOBaTH
npoOnemMy/3afady W TUNOTE3Yy Yy4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYI0BaHUS, TPOBOAUTDH OMBIT M OPMYITUPOBATH BHIBOIBI;

OCYHIECTBIISATh TPSMbIE U KOCBEHHBIE H3MEpEeHHs] (PU3MYECKHX BEIWYMH, TPH ITOM
BEIOMpATh ONTUMAIBHBIA CIIOCOO W3MEPEHWS ¥ HCIOJB30BaTh W3BECTHBIE METOIBI OIICHKHU
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIB30BaHUEM
OpsIMBIX M3MEPEeHH, NP AITOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHPOBATH pe3yJIbTaThl
MOJTyYEHHOUW 3aBUCUMOCTH (PH3UYECCKUX BEIWYMH B BUJIC TaOIHUI] U TpadUKOB, JEJIaTh BBHIBOJIBI
0 pe3yJIbTaTaM UCCIIEIOBAHUS;

coOnrofaTh mpaBuiaa O€30MacHOrO Tpyda MPU TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4e0HOTO0 OKCIEPUMEHTa, Yy4eOHO-HUCCIEeNOBATENILCKOH M MPOEKTHOW JEATENbHOCTH C
WCITOJIh30BAaHUEM U3MEPHUTEIIBHBIX YCTPOUCTB M JIA0OPAaTOPHOTO 000PYAOBAHUS;

pemarh pacu€THBIE 3aJadyd C SIBHO 3aJlaHHOM (PU3WYECKOW MOJENbIO, HCIONB3YS
dbuznyecKkre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHallM3a YCIOBHS 3a/la4dl BEIOMpATh (U3UUYECKYIO
MOJIeJIb, BBIACNATh (PU3NYECKUE BEIMUMHBI W (QOPMYIBI, HEOOXOIWMBbIE s e€ pelieHus,
MIPOBOJIMTH PAcUEThI U OIICHUBATH PEATbHOCTH ITOTYICHHOTO 3HAYCHHS (PH3UUECKON BEITHUNHBI,

peliaTh KayeCTBCHHBIC 3ajaud: BBICTPAWUBAThH JIOTHUSCKH HEMPOTHBOPEYHBYIO IIETTOYKY
paccyXIeHUI ¢ OTOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3HUECKUE SIBICHHUS;

UCTIONIB30BAaTh TP PEIICHUH YYeOHBIX 3a7ad COBPEMEHHBbIE HWH(OPMAIMOHHBIC
TEXHOJOTUH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALUU U MpPEACTaBlICHUs] y4eOHOU U



HAYYHO-TIOMYJISIPHOM HH(QOpPMAINK, IOJYYEHHONM M3 Ppa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyI0 HHPOPMALIUIO;

MPUBOJUTH MPUMEPHI BKJIa/Ia POCCHUICKUX U 3apyOCKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHYECKHE 3HAHMUS 10 (U3UKE B TOBCEAHEBHOW IKU3HU s
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUU C TPHOOpAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpPaHEHHS 3JI0POBbsI U COOIIOJICHHUS HOPM SKOJIOTUYECKOTO IMOBEICHUS B OKPYXKAIOILEH cpere;

paboTaTh B IPYIIIE C BHITOJHEHUEM PA3IMYHBIX COLUATBHBIX POJICH, IIIAHUPOBATh PadoOTy
TPyNIbl, pAlMOHAJIBHO pacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYAlUsIX, aJeKBaTHO OLIEHUBATh BKJIAJ KaXKJOTO U3 YYaCTHUKOB I'PYIIIbI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.

K xonny oOyuenus B 11 kJacce npeaMeTHbIE Pe3yJbTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy 0OYHAIOIINXCS YMEHUI:

JIEMOHCTPHPOBATh Ha MpUMeEpax pojib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOW KAPTUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IIPAKTUYECKOU
JESTENIbHOCTH JIFOJIEH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

VYUTHIBAaTh TPAaHUIB TPUMEHEHUS W3YYEHHBIX (U3UUECKUX MOJAENeH: TOYeUHBIN
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJTb aTOMHOTO sI/Ipa MPH PeIeHnH (GU3NIECKHX 3a/1a4;

pacrno3HaBaTh (pU3MUecKHe sBIEHUS (MpolecChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOHM (DU3HMKU: SJEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMUYECKOE, MAarHUTHOE JEUCTBUS TOKAa, B3aUMOJCHCTBHME MAarHUTOB, JJIEKTPOMArHUTHAs
WHIYKIUS, ACHCTBAE MArHUTHOTO TMOJs Ha MPOBOJAHUK C TOKOM W ABWXKYIIUWUCS 3apsi,
AIIEKTPOMArHUTHBIC KOJIeOaHUs U BOJHBI, IPSMOIUHEIHOE pacpoCTpaHEHHE CBETa, OTPaKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus W TMONSIpU3ALUS CBETa, JTUCIEPCUsi CBeTa,
dotoanexkrpuueckuii 3¢pdext (Ppororddexr), cBeToBOE NaBlieHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U MICKYyCCTBEHHAsl Pall0aKTUBHOCTb;

OTKCHIBATh M3yUYEHHBIC CBOWCTBA BEIIECTBA (DJIEKTPHUUECKHE, MATHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOAMMOCT PA3TUYHBIX CPEl) U AJICKTPOMArHUTHbBIE SBIECHUS (IIPOLIECCHI),
UCHONB3Yysl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CUila TOKa, DJIEKTPHUYECKOoe
HaNpsDKEHUE, SJIEKTPUUECKOE COITPOTUBIICHUE, PA3HOCTh MMOTEHIMANIOB, 3JIEKTPOABMKYIIAs CUIA,
paboTa Toka, MHAYKIMS MarHUTHOTO TOJs, cuia Awmmepa, cuna JlopeHIla, WHIyKTUBHOCTb
KaTyIIKH, SHEPTUsl 3JIEKTPUYECKOT0 M MArHUTHOTO TOJIeH, MEepUOa W 4YacToTa KoieOaHu B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CUjla TOKa B IPOIECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (OKyCHOE pacCTOsHWE M ONTHUYEeCKas Cuja JIMH3bI, MPU OMUCAHUM MPABHILHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONB3YEMbIX BEIUYMH, WX OOO3HAYCHUS W CIUHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIHMUMHY C JPYTUMH BETUYUHAMU;

OTNHUCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBJICHHS M TPOIECCHI, HCIOJB3YS (PU3HUECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, DHEPTus U
uMnynsc (OTOHA, TMEPUOJ TOJypacmaaa, dHEPrHsl CBsI3W aTOMHBIX SAEp, MPU OMUCAHUU
MPAaBUILHO TPAKTOBAaTh (DU3MUYECKUN CMBICI HCIOIB3yEMbIX BEIHYWH, WX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOIINE JaHHYIO (PU3MUECKYIO BEIUYWHY C JIPYTUMHU
BEITMYMHAMU, BEIYUCIIATH 3HAYCHHUE (PU3MUECKON BETUYUHBI;

AHATM3UPOBATh (U3WYECKUE TPOIECCHl M SBIICHUS, UCTONB3Ys (U3NYECKUE 3aKOHBI U
OpUHIUIOB: 3aKk0oH OMa, 3aKOHBI I[OCJIENOBATEIbHOIO M MNapaJJIeIbHOTO COCAMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEGKTPOMAarHUTHOM  WHIYKIIMH, 3aKOH



NPSIMOJIMHEHHOTO pacHpOCTPaHEHUsI CBETA, 3aKOHBI OTPaKEHUS CBETa, 3aKOHBI MPETOMIICHUS
CBeTa, YypaBHeHHEe OWHITEWHAa I (GoTodd(deKTa, 3aKOH COXpPAaHEHUS JHEPrUM, 3aKOH
COXpaHEHHsS HWMITYJbCa, 3aKOH COXPAHEHHUS DJCKTPUYECKOTO 3apsijia, 3aKOH COXPaHCHHS
MaccoOBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH paaMOakTUBHOrO pacmajaa, MpU ITOM pa3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTU4YeCKOE BbIpaKEHHE W YCJIOBUS (TPaHHIIb,
00jacTh) IPUMEHUMOCTH;

OTIpeNeNATh HAIpaBJICHUE BEKTOpPA MHIYKIMA MArHUTHOTO MOJISi MPOBOJHHKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKON JIMH30M;

BBINOJIHATh OKCIEPUMEHTHI IO HCCICAOBAHHIO (DU3MUYECKUX SBJICHUH U TPOLIECCOB C
UCTOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEpEHWil: mpu 3ToM  (HOpMYyIHpPOBAThH
npobiieMy/3ajauyy W TUNOTE3y Y4YeOHOrO SKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEJIOKEHHOT0 000PYI0BaHUS, TPOBOAUTH OMBIT M (JOPMYIUPOBATH BHIBOIBI;

OCYILECTBIISATh TPSIMBIE W KOCBEHHBIE H3MEPEHUS (PHU3UYECKUX BEIWYHH, IMPH ITOM
BBIOMPATh ONTHUMAJBHBIN CIIOCOO WM3MEPEHHsT M HCIOJb30BaTh W3BECTHBIE METOJbI OLIEHKU
MOTPENIHOCTENH U3MEPEHMUIA;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKUX BEJIMYMH C UCIOIB30BAHUEM MPSIMBIX U3MEPEHU:
IpU 5TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yIbTATHI MOJYYEHHOH 3aBHCHMOCTH
¢u3nUecKuXx BEIMYMH B BHAEC TaOMUIl W TpaduKoOB, JAenaTh BBIBOABI IO pe3yibTaTaM
UCCJICJIOBAHMUS,

coOnrofarh mpaBuia O€30MacHOrO Tpyda MPU MPOBEACHUM HCCIENOBAaHUI B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIIEOBATEILCKOM UM TMPOEKTHOW JEATENBHOCTH C
UCTIOJI30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U J1a00OPaTOpHOTO 000y IOBAHHUS;

pewmiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJENbI0, HCIONb3Ys
¢du3nyeckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHaJN3a yCJIOBHS 3a7ayll BHIOUPATh (PU3HUECKYIO
MOJIENIb, BBIACNATh (U3NYECKHE BEIWYMHBI M (QOPMYINIBI, HEOOXOAWMBIE Ui €€ pEelIeHHS,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATLHOCTH MOyYEHHOTO 3HaUeHHs (PU3HYEeCcKON BEIMIHHEI,

pelaTh KayecTBEHHBIE 33/1a4M: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUMBYIO IIETIOUKY
paccy’kKIeHUI ¢ OOpOoi Ha N3yYeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

UCTIONB30BAaTh TPH PEUICHHH YYEeOHBIX 3aJad  COBpPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUHU JUIS TIOWCKA, CTPYKTYPHPOBAHWS, MHTEPIIPETAIMH W TIPEICTABICHUS y4eOHOH W
HAYYHO-TIONYJISIpHOW HMH(OpMaIuM, NOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh MOJTy4aeMyI0 HHPOPMALIUIO;

OOBSICHATH IPUHITUITHI IEHCTBHS MAIIWH, TIPHOOPOB M TEXHUIECKUX YCTPOWCTB, pa3InyaTh
YCIIOBHS WX O€301MacHOTO MCIIOJIb30BAaHMSI B TIOBCETHEBHOH JKU3HU;

NPUBOUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX yU€HBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00bSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHHA;

UCTIONIB30BaTh TEOPETHUECKUE 3HAHWSA TO (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrnieueHns 6€30MacHOCTH MpU 0OpallleHUH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPONUCTBAMHU, JIJIS
COXpPaHEHHMS 3JI0POBbsI U COOIIOICHNSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarollei cpere;

paboTaTh B TPYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATBHBIX POJIeH, IUIaHUPOBATh paboTy
TPYMIIBI, paIlMOHAIFHO paclpeneNiaTh OOS3aHHOCTH W  IUTAHUPOBATh JICATEIILHOCTH B
HECTaHAAPTHBIX CHUTYalUsiX, aJeKBaTHO OICHWBATh BKJIAJ KaKIOTO M3 YYACTHHKOB TPYIIIHI B
peleHre paccMaTpuBaeMoil pooIIeMBl.
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