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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, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanpHOi paboyeil mporpaMMbl BOCIHTAHHMS W KOHIEHIIUU MPEMOAaBaHus y4eOHOTrOo
npenmera «@u3uka» B 0o0pa3oBaTeNbHBIX — opraHm3anmsx Poccuiickoii  Denepanuu,
pealn3yIoNuX OCHOBHbBIE 00pa30BaTeIbHbIe IPOrPAMMBIL.

Copepxanue mporpaMmbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
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 mIaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaIpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKKE YYUTHIBAET HEOOXOIMMOCTH pealM3alli 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: JMYHOCTHBIC, METallpelIMETHbIe, MpeIMEeTHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (PU3MKU HAa 0a30BOM ypOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUEHUs;

e conepxanue yuyeOHoro mpeamera « Pu3ukay mo rogam o0ydeHus..

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHaX MPUPObI, BEICTyIIasl B KAUECTBE Y4EOHOTO
peaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKaloLleM MHpE.
[konpHBIH Kypc (U3MKK — CHUCTEMOOOpA3YIOIUN [l €CTeCTBEHHO-HAYYHBIX Y4YEOHBIX
MPEIMETOB, MOCKOJIbKY (PH3UUYECKHE 3aKOHBI JISKAT B OCHOBE MPOILIECCOB U SBICHUH, N3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HSHEepreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCa, IOJYyYEHHs HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. MzyueHue pU3MKu BHOCUT OCHOBHOW BKJIAJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GopMUpOBaHUE YMEHUI
PUMEHSTh HayYHbIM METO/1 TO3HAHUS MPU BHIIOJHEHUH UMHU YUE€OHBIX HCCIIEI0BaHUI.

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 ABJISETCS JJIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pas3AesioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HeW MaTepuall Kypca (PU3UKU 0ObeAUHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kypce sBIseTcss (OpPMHUpOBAHUE 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, HDABCTBEHHBIMU U IKOJIOTMYECKUMHU ITPpobieMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3uku rnpeanonaraeT 3HakoMCTBO € IIUPOKUM
KpPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peasu3yercss IMOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYy>KIeHHs Mpo0IeM palliOHAILHOTO MPUPOAOIOIBL30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTAaMH Kypca (PM3WKHM HAa YpOBHE CpETHEro oOmero o0pa3oBaHUs
ABIAIOTCA (u3nyeckue Teopuu (GopMUPOBAHHE MPEACTABICHUI O CTPYKTYpe MHOCTPOCHUS
busnyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB U MPUHLHUIIOB B COBPEMEHHBIX
IIPEJCTaBICHUSIX O IPUPOJE, TpaHUIaX MPUMEHMMOCTH TEOPHil, I ONHUCAaHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucreMHO-TIeATENbHOCTHBINA MOJIX0A B Kypce (GU3MKH pPeaTu3yeTcs MPekIe BCEro 3a Cuér
OpraHHu3ay IKCIEPUMEHTAIbHON NesTeIbHOCTH o0yuarouuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHbIX pabOT, KOTOphIE B MporpaMme IO (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUYEHUYECKUX MPAKTHYEeCKUX paboT. Brinenenue B ykazaHHOM mepedyHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJST U OLEHKH, OCYIIECTBISIETCA YYacTHHKaMH 00pa30oBaTEeIbHOTO
nporiecca UCXOsl U3 0COOEHHOCTEH TUTAaHNPOBAaHMS U OCHAIleHus Kabuneta ¢usuku. [Ipu sTom
oOecrieunBaeTcs OBJIAJCHHE OOYYaAIOLIUMUCS] YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE yAENAETCS PELIEHUIO0 Pacu€THBIX M KaueCTBEHHbIX 3aj1ad. [Ipu saTom
JUTSL pacu€THBIX 3a/1a4 TMPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSITh U3YYEHHBIE 3aKOHBI M 3aKOHOMEpPHOCTH Kak M3 OJHOTO paszelna
Kypca, TaKk U UHTErpupys 3HAHUS W3 pa3HBIX pa3zfenoB. JlJisd KaueCTBEHHBIX 3a7a4 MPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTEKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXaroIIeH >KU3HHU, TpeOyromue BbIOOpa (U3UUECKOW MOJCIH ISl CUTyallMd IPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpedoBanusmu DPIOC COO k MaTepuasbHO-TEXHHYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0uiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpEeIMETHOro kabuHera (M3MKU WU B
YCIOBUSX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOr0 LuKia. B xabunete
(GU3UKU T0JKHO OBITh HEOOX0IMMOE JTabopaToOpHOE 000PYIOBAHNE [Tl BHIIOJIHEHUS YKa3aHHBIX
B IporpamMme 1o (U3MKE YUYEHHYECKHX MPAKTUYECKUX paboT U JIEeMOHCTpPAlMOHHOE
obopyioBaHUE.

JleMoHCTpalMoOHHOE 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUM C MPUHLUIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M 00ECHeuuBaeT IMOCTAHOBKY IEPEUMCIIEHHBIX B MpOrpamMMme Io
¢u3MKe KIIOYEBBIX JIEMOHCTpAlUil AJis HUCCIIEJOBaHMSI M3y4aeMbIX SIBJICHHI M TPOIIECCOB,
IMITUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpYyJOBaHHE IJIsi YUYEHHMUECKUX IMPaKTHUECKUX paboT ¢opmupyercss B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOecleyrBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOpPaTOpPHOrO OOOPYIOBaHHS AOKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BAaHUM AHAJIIOTOBBIX U LM(PPOBBIX MPHUOOPOB, a TaKke
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOpATOPHil.

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

e (QopmupoBaHuE HHTEpeca U CTpPEMJICHHS OOy4aromuxcs K HayuyHOMY H3YYEHHUIO

HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® pa3BUTHE TMPEACTABIEHUH O HAaydyHOM MeETOJe TMO3HaHud U (opMHUpOBaHUE
MCCJIE0BATEIBCKOIO OTHOIIEHUS K OKPY KAIOLIUM SIBJICHUSM;



(dbopMHEpOBaHNE HAYIHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yUeHHs] OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

dbopMUpOBaHNE YMEHHI OOBSCHATH SIBIICHUS C HCIIOIb30BaHHEM (DH3UYECKIX 3HAHUN U
HAYYHBIX JOKa3aTeIbCTB;

dbopMUpOBaHUE MPEACTABICHUA O POIM (PU3UKU JUISL PA3BUTHS JIPYTUX €CTECTBECHHBIX
HayK, TEXHUKU U TEXHOJIOTHA.

JocTmwkenne 3TUX meneil oOecreynBaeTcsi pelIeHHeM CIEAYIOUIMX 3afad B Ipolecce
U3yYeHHS Kypca (pU3UKU Ha YPOBHE CPETHETrO O0IIero 00pa30BaHuUs:

npUOOpeTeHUEe CUCTEMbl 3HAHUM 00 oOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISPHYIO (PU3UKY, STEKTPOJUHAMHUKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUN TMPUMEHSATh TEOPETUYCCKUE 3HAHUS IS OOBSICHEHHS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS NPAKTHUECKUX PpELICHUH B
IMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pENICHHS PA3IMYHBIX 3aJad C SBHO 3aJIaHHON (HU3MUecKoid
MOJIEIbIO, 3aJla4, MOAPa3yMEBAIOLIMX CAaMOCTOSITEIbHOE CO3/aHue (pu3nuecKoi
MOJIENH, aJICKBATHOM YCIOBHUAM 33]1a4U;

MOHMMaHHUe (PU3UYECKHX OCHOB M MPUHIMUIOB ACWCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPELY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENILHOTO IJIAHUPOBAHUS U MPOBEACHUS (PU3NUECKHX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIyYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUM JJISI PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
JIeATEIBbHOCTH.

Ha wusyuenue ¢usuku (6a30BbII YpOBEHb) Ha YpPOBHE CpeaHero ooOiiero odpa3oBaHUs
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme o (U3HKE TMepeueHb Ja0OpaTOpPHBIX W MPAKTUYECKUX pPadoT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JIETaeT BBHIOOP TpPOBENEHHs J1a0OpaTOpHBIX paboT u
OTBITOB C YUYETOM MHIUBUAYaTbHBIX 0COOEHHOCTEN 00yUYarOIIUXCSl.

COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. dusnka u MeTOAbI HAYYHOI'O TO3HAHMS
®usuka — Hayka o npupoje. Hayuynele Meroasl mo3HaHUs OKpy»Karowero mupa. Pomib
HKCIIEPUMEHTA U TEOPHUH B MIPOLIECCE MO3HAHUSI TPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (usnueckux siBieHuid u npoueccoB. Hayunesle runoressl. dusnueckue
3aKOHBI U TeopuH. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.
Ponb 1 Mecto (u3uku B (OPMHPOBAHHUU COBPEMEHHON HAayyHOW KapTHUHBI MHpa, B

MPaKTUYECKOU JeATETLHOCTH JIFOJICH.
Jlemoncmpayuu
AHazoroble ¥ IUPPOBBIE U3MEPUTENIBHBIE MPUOOPHI, KOMITBIOTEPHBIE TATYUKH.



Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBMKeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKEHMs. Cucrema
otcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepUaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopauHAT. CliokeHue NepeMenieHUl u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsiMOJIMHEItHOe IBMxKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIBHONW TOYKU OT BPEMEHH.

CBoOonHOE majieHne. Y CKopeHrne CBOOOHOTO TIa/ICHUS.

KpuBonuneriHoe nBHKeHUE. JIBH)KEHME MATEpUAIBHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOM IO MOZYJII0O CKOPOCTBIO. YTJIOBash CKOPOCTb, JIMHEWHas CKopocThb. llepuon m
yactoTa oopauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHUE: CHUIOMETp, JBHXKCHHUE
CHapsJ0B, LICIHBIE U PEMEHHBIE IEpEIayH.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIUS. KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKECHUS.

[TpeoOpa3zoBanne ABMXKEHUN € UCIOIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pPa3peKEHHOM IIPOCTPAHCTBE.

Habmtonenue nmxenus Tena, OpoieHHOro Mo/ yrioM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenue yckopeHus CBOOOIHOTO MaACHHUS.

Hamnpasnenne ckopocTy py JBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOIIEHHMS ~ MEXIYy — OYTSIMH,  [POHACHHBIMM  TEJIOM  3a
IIOCJIEIOBATEIbHBIE PAaBHBIE IIPOMEKYTKM BPEMEHM IIPH PABHOYCKOPEHHOM [JBHKEHHH C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3y4eHne nBUKEHUS IIApUKa B BSI3KOM JKUIKOCTH.

N3yuenue NBMKEHUS Teja, OPOLIEHHOTO FOPU30HTAIBHO.

Tema 2. /lunamuka

ITpunnun otHOocuTenbHOCTH ["anmies. [lepBoiit 3akoH HeroToHa. MIHEpManbHbIe CUCTEMBI
OTCUY€Ta.

Macca tena. Cumna. IlpuHnmn cynepno3unmu cuil. Btopoi 3akoH HeroTtoHa mis
MaTepHaIbHOMN TOUKHU. TpeTuit 3akoH Hbl0TOHA [17151 MaTepraibHBIX TOYEK.

3akoH BceMupHoro TaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Bunpl TpeHus (mokosi, ckoibxeHusi, kadeHus). Cuna tperus. Cyxoe TpeHue.
Cuna TpeHHs CKOJIbXKEHUs U cuia TpeHus nokos. Koagduiment tpenns. Cuna conpoTuBIeHUS
IIPU JBUKEHHUH Tela B )KUAKOCTU WM rase.

[TocTynaTtensHOE U BpallaTeIbHOE ABMKEHUE a0COIIOTHO TBEPIOTO TEa.

MoOMEHT cuibl OTHOCUTENBHO OCH BpameHus. Ilmedo cumbl. YcimoBus paBHOBECHS
TBEPAOIO Tea.

TexHuuyeckue YCTpPOHCTBA M MpPaKTUYECKOE NPUMEHEHHUE: TMOJIIMITHUKY, JIBUKEHHE
VCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne MHEpLHH.



CpaBHEHHE MacC B3aUMOJICCTBYIOIINX TEJI.

Bropoi1 3akon Herorona.

N3mepenue cuil.

CiioxxeHue Cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT AepopMaliiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U NTAJICHUH.

CpaBHeHME CHII TPEHUS TTOKOS, KAUE€HUSI U CKOJIbKCHUSI.

YcnoBus paBHOBecust TBEpAOTrO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydenne nBuKeHHs OpycKa M0 HAKIIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHMKAIOUIUMX B IPYKUHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOrO TEJA, UMEIOIIETO OCh BPAILLEHHUS.

Tema 3. 3aKkoHbl COXpaAHEHUA 8 MEXAHUKE

Nmiynbc MatepuanbHOM TOUKH (TeJIa), CACTEMbI MaTepUAIbHBIX TOUYEK. MMITyibC CHiIbl 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAaHEHMS UMITyJIbca. PeakTUBHOE IBUKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernyeckass sHeprus martepuanbHON TOUYKU. Teopema 00 M3MEHEHUHM KHUHETHYECKON
SHEPIUHu.

[TorenuuanbHas sueprus. [loreHnuanbHas sHeprus ynpyro AeOopMUpOBaHHOM MIPY>KUHBL.
[ToreHuuanbHas SHEPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[ToTeHmanbHbie U HEMOTEHUMANbHBIE CHIbL. CBS3b pabOTHl HEMOTEHUMATBHBIX CHUJI C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHCHUS MEXaHUYECKOW SHEPTHUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCcTpoMCTBA M IMPAKTUYECKOE NMPUMEHEHMUE: BOJOMET, KONEDP, NPYKUHHBIN
MHACTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE NBHKEHUE.

[Tepexos moTeHIMATBHON YHEPTHH B KHHETUYECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, nabopamopmule pabomoi

W3ydyenne aOCOMIOTHO HEYNPYroro yjaapa ¢ TMOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIBI C M3MEHEHMEM MEXAaHWYECKOW DSHEpPruu Tela Ha
MIPUMEPE PACTHKEHUS PE3UHOBOIO JKI'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa ¥ TEPMOAUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOI Meopul

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHHUE.
bpoynoBckoe nBmwkenue. [Quddys3usa. Xapaktep NIBWKEHHS € B3aUMOJEHCTBUS YaCTHIL
BemecTBa. MoJienu CTpOEHHs Ta30B, KMIKOCTEH M TBEPABIX Tel M OOBACHEHUE CBOMCTB
BEIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Moiekyn. KonndecTBo BellecTsa.
[TocrosinHast ABorazpo.

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

Mopnens uneansHoro rasa. OCHOBHOE YypaBHEHHE MOJIEKYJISIPHO-KHHETHYECKONW TEOpUHU
ueanpHOrO ra3a. AOCONIOTHas TemrepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHEpruu



TEIUIOBOrO JBWKEHHMs dactul ra3a. lllkama temneparyp KensBuHa. ['a3oBbie 3aKOHBI.
VYpaBuenne MenneneeBa—Kuanelipona. 3akon JlanpToHa. M3ompouecchl B HI€aIbHOM rase c
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe npeacTaBieHne U30MPOLECCOB: U30TEpMa,
u30Xxopa, nzobapa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIOUIME JUCKPETHOE CTPOCHUE BEIIECTBA, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COCTUHEHU.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO IBHIKEHUSI.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOEHCTBHUS.

Mopenb, HUTFOCTpUPYIOLIAsk IPUPOLY 1aBJICHUS ra3a Ha CTEHKHU COCyJa.

OnbIThI, HJUTIOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUSA UCAIBHOTO Ira3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUU 00BEMa
KOMHATBI, IaBJIICHUS U TEMIIEPaTypbl BO3/lyXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKy TapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoauHamuueckass cuctemMa. BHYTpeHHsISI 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoObl e€ n3meHeHus. KonndyectBo TemioTsl U pabota. BHyTpeHHss SHEprusi 0IHOATOMHOTO
UJCAIBHOTO0 ra3a. Busl Tenonepenayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3JIy4eHHE. Y IeIbHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIOTHI IIPHU TEIUIONEpeaaye.

[TonsitTue 00 anuabatHom mpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHnenue
MIEPBOI0 3aKOHA TEPMOAMHAMUKHY K H3ompoieccaM. ['paduueckast uHTepIpeTanus paboThl rasa.

Btopoii 3akon TepmoanHamMuki. HeobpaTuMOCTh TIPOLIECCOB B IPUPO/IE.

TemioBeie MamuHbl. [IpuHIUIEL AeficTBUS TemIoBbIX MauH. [IpeoOpa3oBaHus 3HEpTUU B
TeroBbIX MamuHax. Koadduuuent nonesnoro aeictus teruoBoi Mammubl. Lukn KapHo n
ero ko3¢ (UIMEHT MOJE3HOT0 AEHCTBHS. DKOIOrHYecKre IpoOIeMbl TEIIO3HEPTeTHKH.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHWE: JBUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Llemoncmpayuu

M3MeHeHHe BHYTpEHHEW HSHEpPrUM Tejla MPU COBEPIIEHUH pPabOThI: BBUIET HMPOOKH M3
OyTBUIKM TOJ JEMCTBHEM C)XaToro BO3/yXa, HarpeBaHue >Qupa B JIATyHHOU TpyOke MyTEM
TpeHUsI (BUICOIEMOHCTPALIHS).

M3MeHeHne BHYTpEHHEN dHEpruu (TeMIiepaTypsl) Tella IpU TEIUIonepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHusl, p€aKTUBHOIO JBUTATES.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHAeHcamus. VcmapeHue u  kumneHue. AOCOMOTHasS U
OTHOCHUTEIIbHAs BJIaKHOCTh BO3/yXa. HachblmeHHblil map. Y aenbHas TemioTa napoodpa3oBaHusl.
3aBUCHUMOCTb TEMIIEPATYpbl KMUIIEHUS OT JABJICHMS.



Teépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPOIHUS CBOMCTB KPUCTAIIIIOB.
Kunkne xpucramnel. CoBpeMeHHble Marepuanbl. [lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa riasienus. CyOnumarus.

YpaBHeHue TeII0Boro 6agaHca.

TexHu4eckue yCTpOHWCTBA M TPAKTUYECKOE INPUMEHEHHE: TUTPOMETP U IICUXPOMETD,
KJIOPUMETP, TEXHOJOTUU TOJYYEHUS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHS KPUCTAJUTMYECKOTO BEIIECTBA.

JleMOHCTpamus KpUCTaIIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

N3mepenre OTHOCUTENHHON BIIAXKHOCTH BO3/TyXa.

Pa3znen 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

Onextpuzauusi Ten. OJEeKTpUyecKuid 3apsana. JlBa Buga AJIEKTPUYECKUX 3apsiiOB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYTPOBOIHUKU. 3aKOH COXPAHEHUS NEKTPUIECKOTO 3aps/a.

BzaumopeiictBue 3apsimoB. 3akoH Kynona. ToueyHbld  AIIEKTPUYECKHI  3apsi.
Onekrpuueckoe nose. HanpsokéHHocTh snexkTpuueckoro mnousid. [IpuHmun cyneprno3unuuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HaNpsyKEHHOCTHU 3JIEKTPUUECKOIO MOJIS.

PabGora cun oanekrpocratmyeckoro mons. Ilorenuman. Pa3HOCTh NOTEHIMANOB.
[TpoBOAHMKY M TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM IoJie. J(uaaeKkTpuueckas MpOHUIIaeMOCTb.

OnektpoéMkocTb. KonaeHcarop. DIeKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsKEHHOT0 KOHJEHCATOopa.

TexHuyeckue ycTpoilcTBa M MNPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3all[UTa, 3a3€MJICHHE SJIEKTPONPHUOOpPOB, KOHAECHCATOP, KOMHUPOBAIHHBIN
anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

VYCeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3anMopeiicTBre Ha’IeKTPU30BAHHBIX TEll.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEl.

[TpoBOAHMKH B 3JIEKTPOCTATHYECKOM TIOJIE.

DIIeKTpOCTaTUYECKas 3allIHTa.

JM3neKTpUKU B 3JIEKTPOCTATHYECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaToOpa OT IUIOHIaJAM IUIACTHUH,
PACCTOSIHUSI MEXAY HUMH U TUIJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPa.

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

DJIEKTPUYECKUN TOK. Y CIIOBHS CYHIECTBOBAHUS AJIEKTPHUUYECKOrO0 TOKA. MICTOYHUKHU TOKa.
Cuna toka. [1ocTOSIHHBIH TOK.

HaHp}I)KeHI/IC. 3axon Oma JJI ydacCTKa L CIIN.



DneKTpuuecKoe COTIPOTHUBIICHUE. VY nensHoe COINPOTHBIICHUE BEIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COEAMHEHUE TPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOMHOCTb 31€KTPUUYECKOTO TOKA.

DNEeKTPOABUKYIIAs CUJIa M BHYTPEHHEE CONMPOTUBIICHUE UCTOYHUKA TOKa. 3akoH Oma ans
MOJTHOM (3aMKHYTOM) AJIeKTprIecKoi nenu. KopoTkoe 3aMplkaHue.

DJNIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAJLJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUH TOK B BaKyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M MPUMECHAs MPOBOJUMOCTH IOJYIPOBOJAHUKOB.
CgoiictBa p—Nn-nepexona. [1oxynpoBoHUKOBBIE TPHOOPHI.

DNEKTPUYECKUII TOK B PAcCTBOpax M paciulaBax »3JICKTPOJIUTOB. DIEKTPOJIUTHUYECKAs
JUCCOLUAIUs. DIEKTPOIIN3.

DJNeKTpUUYECKUil TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSTENbHBIA pa3psia. MoiHus.
IIna3zma.

TexHu4eckue yCTPOMCTBA M MPAKTHUYECKOE IMPUMEHEHUE: aMIIEpMETP, BOJBTMETD,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIHHBIC
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIA JHOJ, TEPMUCTOPHI U (HOTOPEIUCTOPHI,
MOJIYTIPOBOIHUKOBBIN JTNOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaMPSHKCHUS.

3aBUCHUMOCTh COMPOTHUBICHUS IWIMHIPUYECKUX IPOBOJAHUKOB OT JJIMHBI, IUJIOLIAAU
MONIEPEUHOT0 CEYCHUSI U MaTepHaa.

CwmernanHoe COeIMHEHUE TPOBOHUKOB.

[Ipsimoe u3MepeHue 3IeKTPOABMKYIIEH cuibl. KopoTkoe 3amblkaHHe TaibBaHUYECKOIO
9JIEMEHTA U OLIEHKA BHYTPEHHET0 COMPOTUBIICHUSI.

3aBUCHMOCTH COTIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

OIHOCTOPOHHSSI TPOBOJIMMOCTD AMO/IA.

Yuenuueckuiui sxkcnepumenm, nabopamopmule pabomoi

N3yuenne cMemanHOTO COEIMHEHHS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYILIEH CHJIBI  HCTOYHMKA TOKA W €r0  BHYTPEHHETO
CONPOTHUBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeameTHble CBSI3U

Uzyuyenne kypca ¢usuku 6azoBoro ypoBHs B 10 kjacce ocylIecTBISETCS € Y4ETOM
COJIEp)KATENbHBIX MEXIPEIMETHBIX CBSA3€M C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHMSL:
sBIIEHUE, Hay4yHBIH (pakT, rumore3a, Qu3uyeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJEHUE,
AKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuka: pelieHHe CHCTEMbl YypaBHEHUH, JMHeWHas QyHkuus, mnapadona,
runep6oma, ux rpadMKu ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKITUU: CUHYC, KOCHHYC, TAHTEHC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl M HUX MPOEKIHMH HAa OCHU
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.



buonoeus: mexannueckoe NBWKEHHE B KUBOW mpupoje, nuddysus, ocMoc, TermiooOMeH
JKUBBIX OpPraHU3MOB (BI/II[BI TCILIonepeaavyu, TCIJIOBOC paBHOBeCI/Ie), QJICKTPHUYCCKUC ABJICHHA B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIEeCTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBA TBEPIBIX Ted, XKUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOMCTBA METAJJIOB, SJIEKTPOIUTHYSCKAS JUCCOIIUAIUS, TaThBAaHUKA.

Tl'eoepaghus: BIaxXHOCTH BO31lyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHKE IBHKEHUHN C MCIIOIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHUKE, TMOJIIUITHUKY, HCIOJIb30BAHME 3aKOHA COXpPAaHEHUS HMITyJIbca B TEXHHKE (pakera,
BOJIOMET M JIpyrWe), JBUTATellb BHYTPEHHEIO CropaHWs, mapoBas TypOHWHA, OBITOBOM
XOJIOAWJIbHUK, KOHAUITUOHEP, TCXHOJIOTUHU IMOJTYYCHHA COBPCMCHHBIX MAaTCPUAJIOB, B TOM YHUCIIC
HAHOMATEepHaloB, ¥  HAHOTEXHOJOTHH,  OJEKTPOCTaTHYecKas  3alluTa,  3a3eMIICHUE
AIEKTPONpUOOpPOB, KCEPOKC, CTPYHHBIM MpPUHTEP, dJIEKTpOHArpeBaTesIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHbIE IPUOOPHI, TAJIbBAHUKA.

11 KUIIACC

Pa3znen 4. diiekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

ITocrosiHHbIE MarHuThl. B3auMOAENCTBUE NOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJe€.
BekTop maruutHON MHAyKUMU. [[pyuHIMN Cyneprno3uiuy MarHUTHBIX NoJiel. JIMHMKM MarHUTHOM
uHayKuud. KapTuHa AMHUIA MarHUTHOW MHYKLWHU OJISI IOCTOSIHHBIX MArHUTOB.

MarauTHoe 1oje NpOBOJHHMKA C TOKOM. KapThHa JTMHHMI WHIYKIIMM MAarHUTHOIO TOJIS
JUJIMHHOTO TPSIMOrO IMPOBOJAHUKA M 3aMKHYTOTO KOJIBIIEBOIO IMPOBOJAHUKA, KATYIIKH C TOKOM.
OneiT Opcrena. BzaumoaencTere npoBOAHUKOB C TOKOM.

Cuiia AMniepa, €€ MOJlyJib M HallpaBJICHHE.

Cwia Jlopenna, €€ MOAyJdb W HampaBieHue. JIBUKEHUE 3apsHKEHHOW 4YacTHIBI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

SIBneHue HNEeKTPOMArHUTHOM WHAYKIUH. [lOTOK BekTOpa MAarHUTHOM WHIYKLHH.
DIEKTPOABUKYILIASL CUJIA MHAYKIMU. 3aKOH 3JIEKTpOMarHuTHol nuaykuuu dapazes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABHKYINAS CUJa WHIAYKIMA B TMPOBOJHHKE,
JIBUKYIIIEMCS TTOCTYIIATEIbHO B OJTHOPOJHOM MAarHUTHOM MOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HME CAMOUHIYKIIMH. DJIEKTPOABHKYIIAsl CUJIa CAMOUHTYKIIUH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBAa M MNPAKTUYECKOE NPUMEHEHUE: TIOCTOSHHBIE MArHUTHI,
AIIEKTPOMATHUTBI, JIEKTPOABUTATEIb, YCKOPUTENIN 3JI€MEHTAPHBIX YACTHUII, UHTyKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHIYKIUYA MarHUTHOTO TOJIS.

B3anMozeicTBre JByX MPOBOJHUKOB C TOKOM.

Cuta Ammepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHne 3NeKTPOMarHUTHOM MHIYKIUH.



IIpaBuio Jlenua.

3aBI/ICI/IMOCTL BHCKTpOI[BI/I)Kymeﬁ CHUJIbI I/IHI[yKI_[I/II/I oT CKOpOCTI/I N3MCHCHUS MArHuTHOI' O
IMOTOKA.

SIBneHre caMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

I/I3yquHe MAardmuTHOI'O I10JIsA KaTYLHKI/I C TOKOM.

WccnenoBanue 1eicTBUSI TOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM.

HccnenoBanue siBJICHUS DJIEKTPOMArHUTHON MHAYKITUH.

Pa3nea 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

KonebarenbHass cucrema. CBoOojgHble MexaHMuyeckue KoseOaHus. ['apmoHuueckue
kosebanus. Ilepuon, wactora, amrumryna u ¢asa kosnebanuil. IIpyXKUHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE IapMOHMUYECKUX KojebaHui. IIpeBpaienue sHepruu
IIPY TApMOHUYECKHUX KOJIEOaHUX.

KonebarenbHbiif koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B HUACATBHOM
KoJIeOATeIbHOM  KOHType. AHAJIOrMs MEXIYy MEXaHHYeCKMMU U 3JEKTPOMarHUTHBIMU
kosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTHH B HICATbHOM KOJeOaTeITbHOM
KOHTYDE.

[IpencraBiaeHue o 3aTyxarolux KojeOaHUsAX. BbIHYX/IeHHbIE MEXaHHMYECKUE KOJIeOaHusl.
Pe3onanc. BeinyXieHHBIE 3JIEKTPOMAarHUTHbIE KOJI€OaHMUs.

[TepemenHbiil Tok. CUHYCOMIAIbHBIM NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUITUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSYKEHUSI.

Tpancdopmarop. I[IpousBoactBo, nepegaya U NOTpeOIEHUE BSIEKTPUUYECKOM HSHEPIUH.
OKOJIOTUYECKME PUCKM IpU IPOU3BOIACTBE 3EKTpodHepruu. KynapTypa ucnonap3oBaHus
AJIEKTPOIHEPIUH B TIOBCEHEBHOM KU3HHU.

TexHu4eckue yYCTpOMCTBA M TNPAKTUYECKOE IPHUMEHEHHME: DJIEKTPUYECKHM 3BOHOK,
TeHEepaTop NEPEMEHHOI0 TOKA, IMHUHU JJIEKTpoIiepeay.

Llemoncmpayuu

HccnenoBanue nmapamMerpoB KojeOaTeIbHOW CUCTEMBI (MIPYXUHHBIM MIIM MaTeMaTUUeCKU
MasITHHK).

HabGmronenue 3aryxaromux KojaeOaHmid.

HccnenoBaHue CBOMCTB BBIHYKJCHHBIX KOJICOAHUI.

Habmtoenue pesonanca.

CB0OOIHBIE NEKTPOMArHUTHbIE KOJIeOaHusI.

OcmuinorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUN PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH U
KOH/JIEHCATOopa.

Mopenb TMHUY AIIEKTPOIIEPENAUN.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MEpHOJia MaIbIX KoJeOaHU Tpy3a Ha HUTH OT JJIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne NEPEMEHHOTO TOKAa B ILENM M3 IOCIEIOBAaTEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHble 60JIHbL



MexaHn4deckue BOJIHBI, yCIOBUs pacupoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHEHHUs
U januHa BoONHBEL [lomepeunple W mponaosibHble BONMHBL WHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTh 3BYKa. [ poMKOCTH 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4Y€HHUs AJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B asnekrpomaruuTHOi BOJHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJOMIICHUE, TMosipu3anus, audpaknus, wuHtepdeperius. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 3J1€KTPOMarHUTHBIX BOJH. [IpuMeHeHHE 37EeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI pagnoCBA3U U TeneBuaeHus. Pagnonokanus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl.

TexHu4eckue ycTpoucTBa U NPAKTUYECKOE MPHUMEHEHHE: MY3bIKalbHbIE MHCTPYMEHTHI,
yJIbTPa3BYKOBAsl JIMArHOCTHUKA B TEXHHKE W MEIULIMHE, pajap, PaauONpPUEMHUK, TEIEBU3O0D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmomieecst Te0 Kak HCTOYHUK 3BYKA.

HabGmonenue oTpaskeHus U MPEIOMIICHUSI MEXaHUYECKHUX BOJIH.

Habmonenue nntepdepeHny u AuQpakini MEXaHMUECKUX BOJH.

3BYKOBOM pPE30HAHC.

HaGmtonenue cBsi3M TPOMKOCTHM 3ByKa W BBICOTBI TOHA C aMIUTUTYJAOM M YacTOTOM
KOJICOAHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XX€HUE, IPEIOMIICHUE,
nossipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsmonuHeitHOe pacipocTpaHeHHEe CBETa B OJHOPOJIHON Cpeie.
JIyd cBera. ToUEUHBI UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKae.

[Ipenomnenune cBera. 3aKkOHBI TMpEJIOMIICHHUS CBeTa. AOCOJNIOTHBIM TMOKa3aTesb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroja MOJHOTO BHYTPEHHETO
OTPa’KEHUS.

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

ColOuparonue u paccewBaromue JHH3bL. ToHkas mauH3a. DOKycHOE paccrosHue U
ONTHYECKasl CHJia TOHKON NHH3BL. [locTpoeHre n300paxeHuii B COOMPArOIINX M PACCEUBAIOIINX
nuH3ax. @opMyiia TOHKOM JIMH3BI. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBass omnrtuka. WuTtepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTHUHE OT JBYX CHH(A3HBIX
KOI€PEHTHBIX UCTOUYHUKOB.

Hudpaxkmus ceera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHHUS TJIaBHBIX
MaKCHUMYMOB TIPHU MaJIeHUA MOHOXPOMATHIECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY .

[Tonsipuzanus ceera.



TexHuyeckue ycTpoWcTBa W MpPaKTUYECKOE MPUMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIEeCKOI, BOJIOKOHHAs OMNTHKA, AUQPPAKIIHOHHAS
pEelETKA, NOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeiHOE pacHpocTpaHEeHHe, OTpakeHHWe M TMpejoMieHue cBeTa. OnTuueckue
puOOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHUue. MoJieib CBETOBO/IA.

HccnenoBanue CBOMCTB M300paKCHUA B JIMH3AX.

Mogenu MUKpPOCKOTIA, TEJIECKOIa.

Habmronenne unatepdepeHium cera.

HaGmonenue nudpakiuu cBera.

Habmronenue nucnepcuu cBera.

[Tomrydenue ciekTpa ¢ MOMOIIBIO PU3MBI.

[TosrydeHue ciekTpa ¢ HOMOIIBIO TU(PPAKINOHHON PELIETKH.

HabGmronenue nonsipuszaiuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepenue nokaszarens IpeIoMIICHHS CTEKIIa.

HccnenoBanue cBONCTB U300paKeHU B TMH3AX.

HabGmonenue qucnepcuu ceerta.

Paznen 6. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCHUTEILHOCTH
I'paHHLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel cnenuanbHOM TEOpUH
OTHOCUTEIIbHOCTH: HWHBAapUAHTHOCTb MOJYJS CKOPOCTHM CBETa B BakKyyMe, NPUHLHII
OTHOCHUTEIBHOCTH DWHIIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMe1JICHUE BPEMEHHU U COKPAILCHUE JIUHBI.
DHEprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIbI.
CBs13b MacChl ¢ PHEPTUEH U UMITYJILCOM PEISITUBUCTCKOMN YaCTUIIBI. DHEPTHS TTOKOSI.

Pa3nea 7. KBantoBas pusuka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

®oronsl. ®opmyna [Tnanka cBs3u sHEpruu GOTOHA C €r0 YaCTOTOW. DHEPrUusi U UMIYJIbC
dboToHa.

OtkpbiTe u uccienoBanue ¢orodpdekra. Ombitel A. I'. CroneroBa. 3aKOHbBI
doroaddexra. YpaBHenue DitHmTeitHa 11 poroaddexra. «KpacHas rpanuna» porodddexra.

JaBnenue cBeta. OnbiTel [1. H. JIeOenena.

XHUMHUYECKOE JIEHCTBHUE CBETA.

TexHuueckue ycTpoHCTBa M TpaKTHUECKOe NpUMEHeHHue: (oTorneMeHT, (OTONATUHK,
COJIHEeYHast OaTapest, CBETOAHO.

Jlemoncmpayuu

®oTod(peKT Ha YyCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GoTtodddexra.

Ceeronuon.

Conneynas Oarapes.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OmbiTel Pezepdopna nmo paccesnHuto o -uactuu. IlmaHerapHas
mojens atoMa. Iloctynatel bopa. V3nyuyenue u mornomenue GOTOHOB NpHU MEpexoje aToMa ¢



OIHOTO YpPOBHSI 3HEpruM Ha Jpyrod. Buasl crnekTpoB. CHeKTp YpOBHEH SHEpPruM aroma
BOZIOpOAA.

BonnoBeie cBolicTBa yactull. Bosnbl ne bpoinsa. KopiyckyisipHO-BOJIHOBON AyaJIU3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3y4YEHHUE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbI aHaJINU3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Llemoncmpayuu

Mopuenb onbiTa Pezepdopaa.

OrnpenesieHne JIMHBI BOJIHBI Jla3epa.

Hab6mtonenue nuHeRvaTbix ClIEKTPOB U3TyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Hab6nronenue TMHEHYaToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTHI,  JTOKa3bIBAIOIINE  CJIOKHOCTH CTpOCHUS  sjipa. OTkphITHE
panuoaktuBHOCTH. OnbITHl Pe3epdopaa mo onpenenenno cocraBa paAuoaKTUBHOTO U3TYUYCHHUS.
CsoiicTBa anbda-, 6eta-, ramma-u3nydeHus. BiusHue paguoakTHBHOCTH Ha KUBbIE OpPraHU3MBI.

OtkpeiTue mpoToHa W HeiTtpoHa. HyknonHas monens siipa [eiizenOepra—lBaHeHKo.
3apsn saapa. MaccoBoe uucio siapa. M30Torsbl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMmma-usiyuenue. 3akoH
paZvoaKTUBHOIO pacnaja.

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

Snepusle peakuuu. [lenenue u CUHTES SIED.

Snepubiii  peaktop. TepmosimepHbii cuHTe3. [IpoOiieMbl W MEpPCIEKTUBBI  SACPHOU
JHEPreTUKU. DKOJIOIMYECKUE aCIIEKThI IEPHON SJHEPTETUKH.

OnemMeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHIL.

dyHaaMeHTanbHbIE B3auMoecTBus. EquHcTBO hrsnyeckoil KapTUHBI MUpa.

TexHuueckue ycTpoicTBa M NMpakTHUECKOe NMPUMEHEHHe: J03MMeTp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast boMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKOB 4acTHUI] (110 TOTOBBIM oTorpadpusim).

Pa3nes 8. DjieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU
Oranbel  pa3BUTHA  acTpoHOMMH. llpuxilagHOo€ ¥ MHMpOBO33pPEHUYECKOE 3HAUYECHHE
ACTPOHOMHUH.

Bun 3Bé3mH0r0 HebOa. Co3Be3nus, ipKkue 3BE3/IbI, IUIAHETHI, UX BUIUMOE JBHUKEHUE.

CoJHegHas cucTeMa.

Connue. Conneunast akTuBHOCTh. Mctounuk sHeprum ConHna W 3BE34. 3BE3ABI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlMarpamma «CHEKTpPaJIbHBIA KJIACC — CBETUMOCTBY». 3BE3/bI
IJaBHOM MOCJIEA0BATEILHOCTH. 3aBHCHMOCTE «Macca — CBETHMOCTBY IS 3BE3J TIJIaBHOM
MoCJIeIOBaTeIbHOCTH. BHyTpeHHee cTpoenue 3BE3A. CoBpeMEHHBIE TMPEACTABICHUS O
MPOUCXO0KACHUH U 3BOoIMK CoOJIHLA U 3BE3/T. DTallbl )KU3HU 3BE3I.



Muineunsiii [1yTe — Hamia I'anaktuka. [lonoxenne u nuxkenne Connua B ['anaktuke. Tumnst
rajakTuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Paz6eranmwe ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe u3inyueHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C UCMOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEJIeNICHUs TIOJIOKEHUSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/IUS
CeBepHoro nosnyuapus 1 sipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, mianer, Maeuynoro Ilytu.

O6o0maroiee NOBTOpPeHUE

Ponbp ¢u3Mku U acTpOHOMHUHM B SKOHOMHYECKOH, TEXHOJOTMYECKOW, COIMAIIbHON U
THYECKOH cdepax IesTeTbHOCTH 4YeloBEeKa, pOJib M MeCcTO (H3MKM W acTpOHOMHUH B
COBPEMEHHOW HAay4HOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (HOPMHPOBAHUU
MpeJICTaBICHU 0 (U3NYECKOM KapTUHE MUPA, MECTO (PU3UUECKON KapTHHBI MUPa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEICTABICHUIN O IPUPOJIE.

MesknpeameTHble CBSI3H

N3yuyenne kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyliecTBisieTcss ¢ y4€TOM
COJIEp)KATENbHBIX MEXKIPEIMETHBIX CBSA3€M € KypcamMH MaTeMaTUKH, OHOJIOTHUH, XHMHUHU,
reorpauu ¥ TEXHOJOTHU.

Meoicnpeomemnuvle nonsimusi, CBA3aHHbIE C WU3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHWE, HAY4HbIM (akr, rumores3a, (u3ndeckas BEJIHMUMHA, 3aKOH, TEOpHs, HAONIOJICHHE,
SKCHEPUMEHT, MOJECIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYecKue (YHKIUHU: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHl M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONpeIeeHNe IOaI1 TNIOCKUX GUryp u 00bEMa Tell.

buonocus: snekTpuyeckue SBICHUS B KUBOM MPHUpPOJAE, KoleOaTeNnbHbIE ABMKEHHUS B
JKUBOM TpUpoJie, ONTUYECKUE SIBJICHUS B JKUBOM MpHUpOJE, NCHCTBUE pagualii Ha >KUBBIE
OpraHU3MBlI.

Xumusa: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTaUINYECKash CTPYKTypa TBEPIBIX TEll,
MeXaHU3Mbl 00Pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: MarHUTHBIE TOJIFOCa 3€MJIH, 3QJIEKH MAarHUTHBIX PY[, (OTOChEMKA 3eMHOI
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonozus: TMHUM DJIEKTPOIIEpenad, TE€HEPATOP MEPEMEHHOIO TOKA, JIEKTPOJBUTATED,
UHIYKIMOHHAs Tedyb, pajap, pajuoNpHUEMHHUK, TeIEeBU30p, aHTeHHa, TenedoH, CBYU-meus,
MPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHast OaTapes.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoBHE CpeaHEero o0mero odpazoBaHUs
(6a30BBII  ypOBEHB) JIOJDKHO  OOECHEYHTHh  JIOCTHXKEHHE  CICAYIOMUX  JIMYHOCTHBIX,
METamnpPeMETHBIX U TTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.



JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS y4eOHOTO mpenmMera «DHU3MKa» JODKHBI OTPaKaTh
TFOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCSl PyKOBOJCTBOBATHCS CPOPMHUPOBAHHON BHYTpEHHEH
NO3ULKMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OPHEHTAalMi, IO3UTHBHBIX BHYTPEHHHX
yOEKIEHUIM, COOTBETCTBYIOLIMX TPAAMLIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
pacliupeHre KU3HEHHOT'O OIbITa U ONbITA JAEATEIbHOCTH B IPOLIECCE PEaIu3allid OCHOBHBIX
HaIlpaBJIeHUH BOCIUTATEIBbHOM JESITEIbHOCTH, B TOM UUCIIE B YACTH:

1) rpa:kaaHCcKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMU  OOydYalomerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

IOPUHATHE TPAAULMOHHBIX OOLIEUYEIOBEUECKUX TI'YMAHUCTHUECKUX MU JEMOKPATHYECKHUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B MHTEpECAX T'Pa)KJTaHCKOTO OOIIECTBA,
y4acTBOBaTh B CAaMOYIPaBIEHUHU B 00pa30BaTeIbHON OpraHU3allly;

YMEHHE B3aWMOJECUCTBOBAaTh C COLMAIBHBIMU HHCTUTYTAaMH B COOTBETCTBHUM C UX
(GYHKUMAMU M Ha3HAUECHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'PaX/1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHMSIM POCCHUHCKHX
yu€HBIX B 001aCTH (PU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MIOBECHMUS;

CIOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHbBIE PELICHUs, OPUEHTUPYSACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYyAyLIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA, MPUCYILETO
¢du3nueckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS:

UHTEpEC K pa3IMuHbiM chepam NpopecCHOHATbHOW JESITeNbHOCTH, B TOM 4HCIIE
CBSI3aHHBIM C (U3UKOW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyayiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 0OJACTH (PU3WMKH Ha
MPOTSKEHUH BCEU KU3HU,

6) IKOJIOTHYECKOT0 BOCTIUTAHMSI:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KyJIbTYphl, OCO3HaHME TIJ00AJILHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

IJIJAHUPOBAHUE W OCYLIECTBJIEHHUE NIEWCTBHI B OKPYJKAIOIIEW Cpele Ha OCHOBE 3HAHMS
1L[eJIed yCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH HOKOJIOTMUYECKOM HANpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAaHUN 10 (pu3mKe;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh  MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (prU3UYECKON HAYKH;



OCO3HAaHUEC IICHHOCTU HaquOﬁ ACATCIIBHOCTH, T'OTOBHOCTH B IIPOLCCCC NU3YUYCHUSA (1)I/ISI/IKI/I
OCYHICCTBJIATH NPOCKTHYIO U UCCIICHOBATCIILCKYIO ACATCIIbHOCTE HHAUBUYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
ba3zoBble Jlornyeckue a1ecTBUA:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aAKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

ONpENENATh UEIH AESITEIIbHOCTH, 331aBATh ITAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBIICHUSX;

pa3pabaTeiBaTh TUIAH PEIICHHS TPOOJIEMBI C YIETOM aHAIM3a UMEIOIINXCS MaTePUATbHBIX
1 HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEJAM,
OIICHUBATh PUCKHU MOCIIECACTBUI JAESITEILHOCTH;

KOOPJIMHUPOBATh U BBIIONHATH PA0OTy B YCIOBUAX PEAIbHOr0, BHUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/JICHCTBHS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEeM.

ba3oBble uccienoBareibCKue AeiCTBUA:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TOHSITHSIMH W METOAamMu (pu3uMvecKoi
HayKU;

BJIa/IETh HABBIKAMHU Y4EOHO-UCCIIEIOBATEIbCKON M MPOEKTHON AESITETLHOCTH B 00JacTu
(GU3HKH, CITOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TTOMCKY METOJOB PEIICHHS 3a/1a4
(U3UYECKOTO CoJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B ITO3HAHMUS;

BJIAJETh BHUJAMM JACSATEIBHOCTH IO MOJYYEHHIO HOBOI'O 3HAHMs, €r0 HMHTEpIIpEeTaluH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEeOHBIX CUTYyallUsX, B TOM 4YHCIE MpU
CO3JJaHUU YYE€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJIATh TPUYHUHHO-CIICJICTBEHHBIE CBSI3M W aKTyallM3UpOBATh 3ajady, BBIJABUTATh
TUIIOTE3y €€ pEeIlIeHMs, HaXOQUTh apryMEHTHl Ui JO0Ka3aTelIbCTBA CBOUX YTBEPKICHHI,
3a/1aBaTh apaMETPbl U KPUTEPHUH PELICHUS;

aHAJIM3UPOBATh TMIOJYYEHHBIE B XOJI€ pEHICHUs 3aJaud pe3ybTaThl, KPUTHYECKH
OIICHUBAThH UX JJOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POpMyIHpOBaTH COOCTBEHHBIE 3aJaud B O0Opa30BATENBHOU AEATEIHHOCTH, B
TOM YHUCIIE TIPH U3YyUYEHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYAIIUsIM, OIICHUBATh TPUOOPETEHHBIN OIBIT;

YMETh MIEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTHHAIbHBIE TOAXOAbI U PEIICHHUS;

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

PabGora ¢ unopmanmeii:

BJIQ/ICTh HABBIKAMU TOTy4YeHUs WHpopManuu (GU3NYECKOTO COJEp’KaHUsl U3 HCTOUYHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh MOMCK, aHalIW3, CHUCTEeMAaTH3alUIi0 U
WHTEPIPETAHIO HHOOPMAITUN PA3TUIHBIX BUIOB U (POPM MIPEACTABICHHS;

OIICHUBATH JOCTOBEPHOCTH MH(OPMAITNH;

UCIIONIb30BaTh CpEACTBa HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pEIIeHN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3allMOHHBIX 3a/lad C COONIOJACHHEM



TpeOOBaHNI SPrOHOMHKH, TEXHUKH O€30MIaCHOCTH, TUTHUEHBI, PECYpcOCcOepEeKeHHS, TPABOBBIX U
ATUYECKHX HOPM, HOPM MH(POPMALIMOHHOM 0€301acHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACPKAHUS B pa3IUYHBIX (opmaTax ¢ ydEToMm
Ha3HaYeHUs HMHGOPMAMM ¥ LEJNEeBOW ayJUTOPUM, BBIOMpas ONTUMAIBHYIO (OpMy
IPE/ICTaBICHUS U BU3YaTIH3aLlUH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE yYeOHbIE 1eiiCTBHA:

OCYIIECTBIIATH OOIICHNE HA YPOKaX (GU3UKHU U BO BHE-YPOUHOU JEATEIHLHOCTH;

pacro3HaBaTh MPEIIIOCHUIKH KOH(GIUKTHBIX CUTYAIUI U CMSr4aTh KOH(INKTHI,

pPa3BEPHYTO W JIOTUYHO M3JaraTh CBOKO TOYKY 3PEHHS C HUCIIOJIB30BAHHEM SI3BIKOBBIX
CpEICTB;

HOHMMATh M HCIOJIB30BaTh NPEHMMYIIECTBA KOMAaH/IHON U HHANBHUYIbHOH pabOTHI;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JACHCTBHUI ¢ Y4ETOM OOIIMX MHTEPECOB U
BO3MOXXHOCTEH Ka)K/IOTO WICHA KOJJICKTUBA;

INpUHHUMATL LECJIU COBMECTHOM ACATCIIbHOCTH, OPraHMU30BbIBATH W KOOPAWHHUPOBATH
JeUCTBUSL 1O €€ JOCTHIKECHHIO: COCTAaBISITh IUIAH ACHCTBHIA, pacIpeiessiTh pONd C yd4ETOM
MHEHHH YY4aCTHHKOB, 00CYXIaTh Pe3yJIbTaThl COBMECTHOI PabOThL;

OLCHUBATb KA4YCCTBO CBOCTO BKJIaAa M KaXXJ0ro ydyaCTHMKa KOMaH/Ibl B O6HII/Iﬁ pe3yabTat
10 pa3pabOTaHHBIM KPUTEPHSIM;

HpeuiaraTb HOBBIC MPOCKTHI, OLCHHBATh MJCU C IO3UIUK HOBHU3HBI, OPUTHHAIBHOCTH,
HPaKTUYECKOI 3HAYNMOCTH;

OCYHCCTBIATEL TIMO3UTHUBHOC CTPATCTUYCCKOC TMOBCACHUC B PpPa3jIMYHbBIX CHUTyalHuidX,
MMPOSABJIATE TBOPYCCTBO U BOO6pa)K€HI/Ie, OBITH WHHUIIMATHBHBIM.

PeryasiTuBHBIC YHUBEpCaJbHbIC y4eOHbIC 1eiICTBHUA
Camoopranusanus:
CaMOCTOSITENIbHO OCYIECTBISATh MO3HABATENbHYIO JESATENIBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJINPOBATh COOCTBEHHBIE 33/1a4U;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHHUS PAcU€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHUS] TMPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOLIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacuIMpATh paMKH Y4eOHOIO IpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;
JienaTh OCO3HAaHHBIM BBIOOpP, apryMEHTHPOBaTh €ro, OpaTth Ha ce0s OTBETCTBEHHOCTh 3a
pelieHue;
OLICHUBATh IPUOOPETEHHBIN OIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO JSPYAMLUMH B 00JacTH (DUBHKH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBI YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAJILHBIH MHTEIEKT:
JIaBaTh OLIEHKY HOBBIM CHUTYallUSIM, BHOCUTb KOPPEKTUBBI B JAESITEIBHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YJIbTATOB LEISM;
BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBIX JeHCTBUI
Y MBICJIUTENBHBIX POLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUI;
MCIIOJIb30BaTh PUEMBI peIeKCUH 71l OLIEHKH CUTYallud, BEIOOpa BEPHOTO PELICHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHNUS 10 UX CHUKEHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YNIbTATOB AEATEIbHOCTH;



MPUHUMATD ceOsl, MOHNUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIUOKH.

B npouiecce 1oCTHXEHUS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOrPAMMBI O (hU3UKE AJIs
YPOBHSI CpefHero oluero oopa3oBaHus y 00ydarolUXCs COBEPLUICHCTBYETCS 3MOIMOHAIBHBIM
MHTEJUICKT, MPEAINOaraloufii coOpMHUPOBAHHOCTS!

CaMOCO3HAHUSI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHUue MIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCA K SMOLMOHAIbHBIM
U3MEHEHUSM U MPOSBISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBALIMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LEIU U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHE JIEHCTBOBATh UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHM, BKIIIOYAIOUIEH CIIOCOOHOCTh MOHHMMATh 3MOLIMOHAIBHOE COCTOSHUE JPYTUX,
YUUTBIBATh €T0 MPHU OCYILLECTBICHUN OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMATIbHBIX HABBIKOB, BKIIIOUYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTHUMU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHQIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonny oOyuenus B 10 ki1acce npeaMeTHble pe3yibTaThl HA 6Ga30BOM YPOBHE JIOJIKHbI
OTpakaTb C(HOPMUPOBAHHOCTD Yy OOYHAOLINXCS YMEHUH:

JIEMOHCTPHPOBATh HA MpPUMEpax pojib U MeCTO (GU3NKUA B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOW KApTUHBI MHMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTMM, B IIPAKTUYECKOU
JeATEIbHOCTH JIFOCH;

YUUTBIBaTh TPAHMIBI NPUMEHEHUS HU3YUEHHBIX (U3MUECKUX Mojenel: MaTephalbHas
TOYKa, MHEpUUaIbHAsl CHUCTeMa OTCY€Ta, aOCOJIOTHO TBEPIOE TEN0, WACalIbHBIA ras, MOIEIU
CTPOEHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBINA AIEKTPUUECKUHN 3apsi]l IPU pELICHUU
bu3nueckux 3anay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKON TEOPUHM CTPOECHUS BEIIECTBA W AJIEKTPOJNHAMHUKMU:
pPaBHOMEpHOE M PaBHOYCKOPEHHOE MpPSIMOJMHENHOE IBUKEHHME, CBOOOJHOE MaJEeHHE TeJ,
JBIDKEHUE 110 OKPYXKHOCTH, WHEpUUs, B3auMojaelcTBHe Ten, auddysus, OpoyHOBCKOe
JIBIDKEHUE, CTPOEHHUE JKUJIKOCTeH M TBEPIBIX Tes, M3MEHEHHEe 00bEMa Tell NMpHU HarpeBaHUU
(oxJ1aXx/1eHNN ), TEIJIOBOE paBHOBECHE, NCIIapEHNEe, KOHIEHCAlUs, JIaBJIeHHE, KPUCTAILIIN3aIus,
KHUIIEHUE, BIAXKHOCTh BO3/1yXa, MOBBIIICHUE JABJICHUS Ia3a IIPU €r0 HAarpEBAHUHM B 3aKPBITOM
COCyJlle, CBA3b MEXIY IapaMeTpaMu COCTOSIHUSA Tra3a B H3O0MpOLEccax, DIEKTpU3alus Tell,
B3aUMOJICHCTBUE 3aps10B;

ONMCHIBaTh MEXAHUYECKOE JIBM)KEHUE, UCHOJb3ys (M3MUECKHUEe BETUYMHBI: KOOpAUHATA,
IIyTh, NEPEMEIIECHHNE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CHJIa, UMITYJbC Tela, KHHETHYeCKas
SHEprus, MOTEHIMaJbHAs OSHEPrHs, MeXaHWdeckas paboTa, MeXaHHYecKas MOIIHOCTh; MHpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (U3MYECKUNH CMBICH HCIIOJIB3YeMbIX BEJIMYMH, HX
0003Ha4YeHHsI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIONINE TaHHYIO (PU3NYECKYIO BETUUHHY
C IPYTUMHU BEINYNHAMU,

OIUCBHIBATh HW3YYEHHBIC TEIUIOBBIE CBOWCTBA TEI M TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢u3nueckue BENWYMHBL: JIaBJICHUE Ta3za, TeMIleparypa, CpelHss KHUHETHYecKash DSHEeprus



Xa0THUYECKOTO JIBIYKEHUS MOJIEKYJ, CpEeIHEKBaJIpaThU4yHasi CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasa, KO3(QUIMEHT I0JIE3HOTO JIEHCTBHS TEIJIOBOTO
JIBUTATEIS; IPU OTIMCAHUH MIPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIb3yEeMbIX BEIIUYHH,
uX O0003HAYEHUS M EAUHHIIBI, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMUMHY C JPYTMMH BETUYUHAM;

OIKCHIBATh M3YYECHHBIC 3JIEKTPUYECKHE CBOICTBA BELIECTBA M DIIEKTPUUYECKHE SIBICHUS
(TIportecchl), UCTONb3Ysl (PU3NYECKUE BETUYMHBL AIIEKTPUUYECKHH 3apsijl, dJICKTPUUYECKOE IOJIe,
HANpPsDKEHHOCTh  TIOJISl, MOTEHILMAal, pPa3sHOCTh IMOTEHIMAIOB; IPU OMNUCAHUM IPABHIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3YyeMbIX BEIWYMH, UX OOO3HAYCHHS] M €IWHUIIBL;
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTUMHU BeTUYUHAMH;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3Ys (pU3MUECKHE 3aKOHBI U
MPUHIUIBL: 3aKOH BcemupHoro TsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3akOH coXxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXpPaHEHHs UMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CHUJI, TIPUHIUI
paBHOIIPAaBHS MHEPIHATIBHBIX CHCTEM OTCUETA, MOJEKYIISIPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIJIOBOTO BHKCHUS
MOJIEKYJI C aOCONIOTHOM TeMIepaTypoil, MEepBbIi 3aKOH TEPMOAMHAMMKH, 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pas3iuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro0 MaTEMAaTUYECKOE BHIPAYKEHUE U YCIIOBUS (TpaHUIIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPUHIIMIIBI ICHCTBHS MALIHH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIONIb30BAHMS B OBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTH 10 HUCCIIECJOBAHUIO (PU3UYECKUX SIBJICHHH W MPOIECCOB C
UCTIOJIB30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, TpU 3TOM  (OPMYIHPOBATH
npobnemy/3agady M TUNOTE3y Y4YeOHOrO OKCHEpUMEHTa, COOMpaTh YCTaHOBKY U3
MPEJIOKEHHOT0 000PYI0BaHUS, TPOBOAUTDH OMBIT M POPMYIUPOBATH BHIBO/IBI;

OCYUIECTBIISITh TMPSAMbIE U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEIUYHH, MPU HTOM
BBIOMPATh ONTHMAJBHBIN CITIOCOO W3MEPEHUsT M HCIONB30BaTh W3BECTHBIE METOJBI OICHKU
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHCHUMOCTH MEXIY (U3MYECKUMHM BEJIMYMHAMM C HCIOJIb30BAHUEM
OpSAMBIX U3MEPEHUil, MpH OSTOM KOHCTPYHUPOBaThb YCTaHOBKY, (PUKCHpPOBaTh pe3yJbTaThl
MOJTYYSHHOH 3aBUCHMOCTH (DM3MYECKMX BEIWYMH B BHJIE TAOMHUI] M rpadUKOB, J€IaTh BHIBOJBI
0 pe3yJbTaTaM UCCIIEI0BaHUS;

coOuoiaTh TMpaBuia 0O€30MacHOro TpyJAa NpU TNMPOBEJCHUM HCCIENIOBaHMM B paMKax
y4eOHOTO JKCIEPUMEHTa, Y4eOHO-MCCIE0BAaTENIbCKOM UM TMPOEKTHOW JAEATENbHOCTH C
UCTIOJIF30BAaHUEM M3MEPHUTEIBHBIX YCTPOHCTB U JIaAOOPaTOPHOTO 000y IOBAHHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 33JaHHON (PH3MUYECKOW MOJIENbBIO, WCIIONb3YS
¢du3nyeckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHaJN3a yCJIOBHS 3a7ayll BEIOUPATh (PU3HUECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMbIE Ui €€ pelIeHHus,
TIPOBOJIUTH PACUYETHI U OIIEHUBATh PEATbHOCTH IMOJyYEHHOTO 3HaUeHUs (PU3MUeCcKON BEINIHHEI,

pemarh KayecTBEHHBIC 3a/1a4M: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEYMBYIO IICTIOUKY
paccy’kIeHU ¢ ONOPOi Ha N3yYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBIICHUS;

UCMOJBb30BaTh MPH pPEUIeHMH Y4YeOHBIX 3aJady COBpPEMEHHbIe HH(OpMaIOHHBIE
TEXHOJIOTUHU JUIS TIOWCKA, CTPYKTYPHPOBAHWsS, MHTEPIIPETAIMN W TIPEACTABICHUS y4eOHOH W
HAYYHO-TIONYJISIpHOW HMH(OpMAIUK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHKOB, KPUTHUECKH
aHAJIM3UPOBAThH MOJTy4aeMyI0 HHPOPMALIUIO;

NPUBOJIUTH MPUMEPHI BKJIaJa POCCUICKUX M 3apyOeKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, OOBSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCIIOJIb30BAaTh TEOPETHUECKWE 3HAHMUS MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns O€30MAaCHOCTH MPH OOpaIleHUH ¢ MPHOOPaMU U TEXHUUECKUMHU YCTPOMCTBAMHU, IS
COXpaHEHHS 3JI0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO IMOBEICHUS B OKPYXKAOIIEeH cpere;

paboTaTh B IPYIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLMANBHBIX POJIEH, INIaHUPOBATh PaboTy
TpyNIbl, pAlUMOHAIBHO pacHpeneNsiTh OOS3aHHOCTH U IJIAHUPOBATh JIEATENbHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHWBATh BKJIAJ Ka)JIOI'0 M3 yYaCTHUKOB TPYMIbI B
pelIeHne paccMaTprUBaeMOi POOIIEMBI.

K xonny oOydenus B 11 kjacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTh Yy 00YHAIOIINUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTOo (GU3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KAPTUHBI MMPA, B PA3BUTUM COBPEMEHHOM TEXHUKU M TEXHOJIOTMM, B IIPAKTUYECKOU
JESITEIbHOCTH JIFOJIEH, 1IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUDA;

YUUTHIBaTh TPAaHUIBl TNPUMEHEHUS M3YyUYEHHBIX (PU3MUYECKUX MOJeNel: TOYECUHBIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBbIH HCTOYHUK CBETa, SJEpHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIETTb aTOMHOTO sIJIpa MPH PEeIIeHUN (PU3UIECKUX 3a/1a4;

pacrno3HaBaTh (pU3MUecCKHe sBIEHUS (MPOILECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOANHAMUKHN U KBAaHTOBOHM (DU3HKU: SJEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
MHAYKLIMS, JAEUCTBUE MAarHUTHOTO I0JI1 Ha MPOBOAHMK C TOKOM M JBIXKYILIUMICS 3apaf,
AIEKTPOMArHUTHBIE KOJIEOAHUs M BOJIHBI, MPSIMOJIMHEHHOE paclpOCTPaHEHUE CBETa, OTPAKECHHUE,
npenomiieHue, HHTepdepeHuus, audpakuus U TMOJSIPU3ALUS CBETa, JTUCIEPCUsi CBeTa,
doroanekrpudeckuit 3¢dekt (porodddekr), CBETOBOES aBleHUE, BOSHUKHOBEHUE JTMHEHYATOTO
CIIEKTpa aToMa BOJOPO/1a, ECTECTBEHHAsI U UCKYCCTBEHHAs PaMOAKTUBHOCTE;

OMKCHIBATh M3yUYCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIC, ONTHYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTh Pa3IUYHBIX CPEN) U JICKTPOMArHUTHbBIE SBICHUS (IIPOLIECCHI),
UCHONB3Ysl (U3NYECKUE BEIMYMHBL: DJIEKTPUYECKUH 3apsij, Ccuila TOKa, JIIEKTPUYECKOE
HaIpsDKEHUE, IEKTPUYECKOE COIPOTHUBIICHHUE, PA3HOCTh IIOTEHIINAJIOB, SJIEKTPOABIKYINAs CHIIA,
paboTa TOKa, MHIYKIMS MarHUTHOro Mouis, cwia Amnepa, cuna JlopeHa, MHIYKTHBHOCTb
KaTYyIIKH, SHEPIHsl AJIEKTPUUYECKOr0 M MarHUTHOTO IOJeH, Mepuoj] U 4YacToTa KojeOaHUil B
KoJ1e0aTeJIbHOM KOHTYpE, 3aps] U CHUJla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KoneOaHul, (OKyCHOE pacCTOSHHE M ONTHUYECKas Cujla JIMH3bI, NpPU ONUCAHUM MPaBUIBHO
TPaKTOBaTh (PU3MUYECKUIH CMBICT MCIOJIB3YEMbIX BEIWYMH, UX O0003HaueHUs M EAMHHUIBL,
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BeTMUMHAMM;

ONKCHIBaTh M3yUEHHbIE KBAHTOBBIE SBJICHHS W TPOLECCHI, HCIONB3Yyd (U3HUECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHMUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, SHEPrus U
uMnyibc (OTOHA, MEpPHOJ IOoJypaclajna, JHEprus CBSA3M aTOMHBIX SAep, NpPHU ONUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJB3YeMbIX BEJIUYMH, MX O0O3HAUYeHUs u
€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE NAaHHYIO (PU3MYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIIATH 3HaU€HUE (PU3NYECKON BETMUHHBI;

aHaATM3UPOBaTh (PU3MUYECKHE MPOLECChl W SIBJICHUS, UCIONB3Yys (pU3MUECKHe 3aKOHBI U
OpPUHLMIBL 3akoH OMa, 3aKOHBI IIOCIEAOBAaTENbHOIO U IMAPAIEIBHOIO  COEIMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH SJIEKTPOMAarHUTHOM  WHIYKIMU, 3aKOH
MPSIMOJIMHEMHOTO PacpOCTPaHEHUsI CBETA, 3aKOHBI OTPAXEHHUS CBETA, 3aKOHBI IMPEIOMIICHUS
CBETa, ypaBHeHMe OMWHIITeHHa Ui (QoTodpdeKrTa, 3aKOH COXpAaHEHHs] SHEPrHH, 3aKOH
COXPAaHEHHsS HMIIyJIbCA, 3aKOH COXpPAHEHMsI DSJEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MacCOBOTO 4YMCIIA, MOCTYJIaTbl bopa, 3aKOH pPaJMOaKTHMBHOIO paclajna, MpU STOM pas3InyaTh



CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOE BbIpaKCHHE W YCJIOBUS (TpaHUIIb,
001acTH) IPUMEHUMOCTH;

OIpEEIATh HAIlpaBICHUE BEKTOPA MHIYKLIUU MArHUTHOTO IOJIS MPOBOJHHMKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3aBAEMOE TNIOCKUM 3€pKaJiOM, TOHKOW JTMH30M;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCICAOBAHHIO (DU3MUYECKUX SBIEHUH U TPOLIECCOB C
UCTIOJIb30BAaHUEM  TPSAMBIX W KOCBEHHBIX HW3MEPEHWil: mpu d3ToM  (GOpPMYIHPOBATH
npobiieMy/3ajauy W TUNOTE3y Y4eOHOTrO OKCIEPUMEHTa, CcOoOMpaTh YCTaHOBKY U3
MPEeJI0KEHHOTO0 000PYI0BAHUS, TPOBOAUTH OMBIT M (POPMYIUPOBATH BHIBO/IBI;

OCYILECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UUYECKUX BEIWYHMH, IMPH STOM
BbIOMpaTh ONTUMAJIbHBI CIOCOO H3MEPEHUS U MCIIONb30BaTh W3BECTHBIE METObI OLIEHKU
MOTPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEIHUYUH C UCIIOIB30BAaHUEM IPSIMbBIX U3MEPEHUN:
IpYA 5TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yibTATHI MOJYYEHHOH 3aBHCHMOCTH
¢u3nUecKkux BEIMYMH B BHAEC TaOmMI W TpaduKoOB, [enaTte BBIBOABI IO pe3yjbTaTaM
UCCJICJIOBAHMUS,

coOnrofarh mpaBuia O€30MacHOr0 TpyJa MpU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOr0 OJKCIIEpUMEHTA, Y4E€OHO-UCCIENOBATEIbCKOM M IMPOEKTHOW JESATENIBHOCTH C
UCTIOJI30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U JIAOOPaTOPHOTO 000OPYIOBAHUS;

pemiate pacu€THbIE 3a/Ja4dl C SIBHO 3aJaHHON (U3UYECKON MOJENbI0, HCIOIb3Ys
dbuznyeckue 3aKOHbI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/la4l BHIOMPATh (PU3UUYECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIE IS €€ pEelIeHHS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOyYE€HHOTO 3HAYCHUS (PH3HUUECKON BEITMUNHBL;

peliaTh KayeCTBEHHbIC 3aJaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUYMBYIO LIETIOYKY
paccyXJIeHUI ¢ OMOpOi Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;

UCIOJIb30BaTh NPU pPELIEHUMH Y4YeOHBbIX 3ajjad COBpPEMEHHblE HH(OPMAalMOHHbIE
TEXHOJOTHH JUIsl TOMCKA, CTPYKTYPHUpPOBAHUS, UHTEPIPETALUU U IPEACTaBICHUS y4eOHOU u
HAYYHO-TIONYJISIpHOW HMH(OpMaIuM, NOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh MOJTy4aeMyI0 HHPOPMALIUIO;

OOBSICHATH IPUHITUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3InyaTh
yCIIOBUS UX 0€30IaCHOTO UCIOIb30BaHUS B TIOBCETHEBHOM JKU3HU;

IPUBOANUTH MPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX yU€HBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00bSCHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKWE 3HAHHWA MO0 (U3UKE B IOBCEAHEBHOM JKU3HU JUId
oOecnieueHrs 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPaMU U TEXHUYECKUMU YCTPONUCTBAMHU, JIJIS
COXPaHEHMS 3/I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarollel cpere;

paboTaTh B IPpYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIeH, IIIaHUPOBATh PaboOTy
IpyNIbl, palUOHAJIBHO pacHpeleNsiTh OOf3aHHOCTH U IUJIAHUPOBATh JESATEIBHOCTh B
HECTaHJIaPTHBIX CUTYyallMsIX, aIeKBaTHO OLIEHWBATh BKJIAJ Ka)/J0TO M3 yYaCTHUKOB TPYMIBI B
pelIeHre paccMaTpruBaeMoil MpooIIeMBl.
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