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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢u3uke 0a30BOro ypoBHS Ha YpPOBHE CpeIHEro odiiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHWW M TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBaTenbHOM TmporpaMmbl, mpeactaBieHHbIx B PI'OC COO, a Ttakxke ¢ yd€ToMm
dbenepasibHOM paboyeill mporpamMmbl BOCIUTAHUS M KOHIIEHIIMU MPENoJaBaHusl y4yeOHOTro
npeamera «dusznka» B 00pa3oBaTelbHBIX opraHm3anusx Poccuiickoit denepanun,
peanu3yroIMX OCHOBHBIE 00pa30oBaTEIbHbIE TPOTPAMMBI.

Conepxanue mporpamMmbl 1o (pu3uke HampaBieHO Ha (OPMHUPOBAHHE ECTECTBEHHO-
HAyyHOW KapTuHbl Mupa oOydaromuxcsi 10—11 kmaccoB mpu oOydeHun ux Qusmke Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEATEIBHOCTHOTO mojaxoja. [Iporpamma mo ¢usnke
cootBeTcTBYeT TpeboBanusiM PI'OC COO k miaaHUPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U
MeTaIpeAMETHBIM pe3yIbTaTaM 00y4YeHUS, a TAK)KE YIUTHIBACT HEOOXOUMOCTh Peasi3aIiiu
MEKIPEIMETHBIX CBSI3EH (PU3UKU C €CTECTBEHHO-HAYYHBIMU YueOHbIMU MpeaMeTaMu. B Heit
OTPENENSAIOTCS OCHOBHBIE 1M H3y4YeHUsT (UBUKM HAa YpPOBHE CPEIHETO OOIIEro
oOpa3oBaHusl, IUJTAaHUPYEMbIE pE3yJbTaThl OCBOCHUA Kypca (UBUKUA: JUYHOCTHEIE,
MeTanpeIMeTHbIC, MPpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

e TIUIAHUPYEMBIC PE3YyJbTaThl OCBOEHHUSA Kypca (u3uMku Ha 0a30BOM YpOBHE, B TOM

YHCJIe MPEAMETHBIE PE3YNIbTATHI IO TOAaM 00yUeHUS;

e cojepkaHue yueOHoro npeamera « Du3nkay 1mo rojgaM o0ydeHusl.

du3znka Kak Hayka o HambOojee OOIMUX 3aKOHAX NPHUPOJBI, BBHICTyNasi B KaueCTBE
y4eOHOTO mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HaHH 00
okpyxaroieM Mupe. HIkonpHBIN Kypc PU3UKKH — CHCTEMOOOpa3yIOIIUN 1Jisl €CTECTBEHHO-
HAy4YHBIX y4E€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KAT B OCHOBE MPOIECCOB
U SBJICHUHN, W3y4aeMbIX XUMHEH, Ouosorueu, gusmueckoil reorpadueii U acTpoHOMUEH.
Hcnonb3oBaHWe W aKTUBHOE MPUMEHEHUE (PU3MUECKUX 3HAHUU OIpeesseT XapakTep U
pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTUNH B cdepe HDHEpreTukd, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, MOJYyYEHHS] HOBBIX MAaT€pUANIOB C 33/IaHHBIMU CBOMCTBaMH W Jpyrux. M3yueHue
(Y3UKM BHOCUT OCHOBHOW BKJIaJl B (POPMUPOBAHHE €CTECTBEHHO-HAYYHON KapTHHBI MHpa
oOyuaroruxcsi, B (HOPMHUPOBAHUE YMEHUNM NPUMEHSTh HAyYHBI METOJ TO3HAHHUS TIPH
BBITIOJTHEHUHU UMH Y4E€OHBIX UCCIIEI0OBaHUMN.

B ocHOBY kypca Qu3uku [ ypOBHSI CpeAHEro OOIIEro oOpa3oBaHUs TOJIOKEH PsiJl
UJIel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 OCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUM ¢ HEM KypC SIBISETCS JIOTHYECKU 3aBEPIIEHHBIM,
OH COJICPKUT MaTepual U3 BCeX pa3AesioB (PU3MKHU, BKIIOUYAET KaK BOMPOCHI KIACCUYECKOM,
TaK 1 COBPEMEHHOHN (U3HKHU.

Hoes cenepanuzayuu. B cooTBeTcTBUM ¢ HEll Marepuan Kypca (U3MKA OOBbEIUHEH
BOKpYT ¢usnueckux Teopuii. Bemymmm B kypce siBnsieTcs GopMUpPOBAHUE TIPEACTABICHUHN O
CTPYKTYPHBIX YPOBHSIX MaTE€PUH, BEILIECTBE U TOJIE.

Hoes  eymanumapuzayuu. EE€  peanuzamusi  NpeanosiaraetT  MCHOJIb30BaHUE
T'YMaHUTApHOTO MOTEHIHaIa (PU3MYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTUS (DU3UKU C



pa3BuTHEM OOIIECTBAa, a TaKKe C MHPOBO33PEHUECKMMHM, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU TIPOOIIeMaMHu.

Hoes npuknaownoii nanpaenennocmu. Kypc Qu3MKu mpeanosaraetr 3HAKOMCTBO C
IMIUPOKUM KPYrOM TEXHUYECKUX U TEXHOJIOTHYECKUX MPUIOKEHUN HM3YyUYEHHBIX TEOpUU U
3aKOHOB.

Hoesn oxonocuzayuu peanusyeTcsi MOCPEACTBOM BBEACHHS JJIEMEHTOB COJIEp)KaHUS,
MOCBSIIIEHHBIX SKOJOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHEM
TEXHUKM W  TEXHOJOTHH, a Takke OOCyXJIeHus mpolieM  palMoOHAIBHOIO
IPUPOAOIIONIB30BAHUS U SKOJIOTHYECKON O€30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (U3MKHU Ha YPOBHE CpEAHEro oOIero oopa3oBaHus
ABIAIOTCA (pr3nueckue Teopuu ((HhopMHUpOBaHHE MPEICTABICHUM O CTPYKType MOCTPOCHUS
¢buszndeckoil Teopuu, poiau (PyHIAMEHTAIbHBIX 3aKOHOB W TPUHIUIIOB B COBPEMEHHBIX
MPEICTaBICHUSX O MPUPOJIE, TPAHUIIAX TPUMEHUMOCTH TEOPHH, Il OIMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-AESTeTbHOCTHBIN MOAX0J] B Kypce (PU3MKU peanusyercsl Mpexe BCEro 3a
CU4€T OpraHu3aliy dSKCIEPUMEHTATbHON JeATENbHOCTH oOydaromuxcs. Jus 6a3oBoro
YpOBHS Kypca (DU3UKU — HTO HCIOJb30BAaHUE CHUCTEMbI (DPOHTANBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB M JJAOOPaTOPHBIX pabOT, KOTOpPbIE B MpOorpaMMme Mo Gpu3nke oObeAUHEHBI B
OOIMI CMHUCOK YYEHHUYECKHX MPAKTUYECKUX paboT. BrimeieHne B yKa3aHHOM IMepedHe
7abopaTopHbIX PabOT, TPOBOAMMBIX JUIS KOHTPOJSI M OIGHKH, OCYIIECTBIIACTCS
y4yacTHHUKaMu 0Opa30BaTENbHOrO Ipolecca HCXOAsS W3 OCOOEHHOCTEM IUIaHMPOBAaHUSA U
ocHauleHusi kaOuHera ¢(usuku. IIpu s3TOM oObOecmeunBaeTcsi OBIaJeHHE OOYYAIOLUIUMUCS
YMEHUSIMH TPOBOJIUTh KOCBEHHBIE M3MEPEHUs, UCCIEIOBAHUS 3aBUCUMOCTEH (PU3NUYECKUX
BEJIMYMH U TIOCTAHOBKY OMBITOB MO TPOBEPKE MPETOKEHHBIX THIIOTE3.

bonbmioe BHHMaHue yAenseTcs pElIeHHIO PacuéTHRIX M KayeCTBEHHBIX 3anad. [lpu
ATOM Ul Pacu€THBIX 3a7ad MIPUOPUTETOM SIBISIOTCS 3aJa4u C SIBHO 3a/JIaHHOM (Qu3nuecKkon
MOJIETIbIO, TO3BOJIAIOIINE TPUMEHSATh U3YUECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOI0
paszzena Kypca, Tak ¥ HHTETpUPYS 3HAHUS U3 pa3HbIX pa3fenioB. J[ns KauecTBEHHBIX 3ajad
MPUOPUTETOM SBIIAIOTCS 3aJaHUs Ha OOBSCHEHHE MPOTEKaHUA (U3MYECKUX SBICHUU H
MPOIIECCOB B OKPY’KAIOIIEH KU3HU, TpeOyrolue BhIOoOpa (PU3NYeCKOM MOJICNU JIJIsi CUTYalluu
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun c tpeboBanusimu PI'OC COO k marepuasbHO-TEXHUYECKOMY
o0ecreueHno y4eOHoro mpoiiecca 0a30Bblii ypOBEHb Kypca (PM3HKM Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHUs TOJDKEH U3y4aThCs B YCIOBUAX MPEIMETHOTO KabnHeTa (PU3UKU WITH B
YCIIOBUSIX HWHTETPUPOBAHHOTO KaOWHETa MpPEeIMETOB €CTECTBEHHO-HAy4yHOTo Lukia. B
kabuHeTe (QU3MKK JOKHO OBITh HE0oOXoammoe JlabopaTopHOe O00OpyIOBaHWE IS
BBITIOJIHCHUS YKA3aHHBIX B MporpamMMme mo (U3NKE YYCHUYECKUX MPAKTUYECKHX pabdoT U
JEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHCTpanioHHOE 00OpyIoBaHNE (OPMHpPYETCS B COOTBETCTBHH C TMPUHITUIIOM
MUHUMAaJIbHON JOCTATOYHOCTU M 00€CIEeYHBAET MOCTAHOBKY MEPEUHUCICHHBIX B IpOrpaMme
1o (U3uKe KIIOUYEBIX JEMOHCTPALMA ISl UCCIEA0BAaHUS N3YYaeMbIX SIBICHUHN U MPOIIECCOB,
OMITUPUYECKUX M (PYHIaMEHTAIBHBIX 3aKOHOB, HX TEXHHYECKUX IMPUMEHCHHUH.



JIaGopatopHoe 000pynOBaHUE ISl YYEHUUECKHUX MPAKTUYECKUX paboT popMUpyeTcs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB U 00eCreunBaeTcs B pacuére OJJTHOTO KOMILJIEKTa Ha JBYX
oOyuaromuxcs. TeMarnyeckue KOMIUIEKTBI JJaOOPaTOPHOrO 0OOPYIOBAaHMS JOJKHBI OBITh
HOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BAHUN AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHIE IU(POBBIX TaOOPATOPUIA.

OCHOBHBIMU 1IETIIMU U3Y4E€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMHpOBaHHWE HMHTEpEca U CTPEMJICHUS OOYyYalolUXCsi K HAyYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE MPEJICTABICHUNM O HAYYHOM METOJe TNO3HaHUA U (HOpPMUPOBAHHE
HCCJIEI0BATEIBCKOTO OTHOIICHHS K OKPYKAIOIINUM SIBJICHHSIM;

(GopMupOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTara HM3yYeHUs OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMHUpOBaHWE YMEHHM OOBSCHATH SIBICHHUS C MCIOJIb30BaHUEM (PU3UUYECKHUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

(GopMHpOBaHUE TPEACTABICHUH O poiau (PU3MKU IS pPa3BUTUA  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH.

JlocTrmkeHne 3TUX 1ieneld obecrneurBaeTcs pelieHueM CASAYIONUX 3a7a4 B IPOIecce
M3y4deHHs Kypca (GU3UKH Ha YPOBHE CpeTHEro o0IIero oopa3oBaHusI:

NpUOOpPETEHUE CHUCTEMBbl 3HaHUM 00 o0mMX (U3HMYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSIX, BKIIIOUAs] MEXAHHUKY, MOJIEKYJISIPHYIO (PU3UKY, 31EKTPOINHAMHUKY,
KBAHTOBYIO (PU3UKY U 3JIEMEHTHI acTPO(U3UKH;

(opMupoBaHHE YMEHUN MNPUMEHATh TEOPETUYECKUE 3HAHUS Uil OOBSICHEHUS
(¢u3nyeckux SBICHUN B NPUPOJAE MU JUIsI NPUHATHS NPAKTUYECKUX PEIICHUN B
MOBCEHEBHOM JKH3HM;

OCBOEHHME CIOCOOOB PEIICHMs PA3JIMYHBIX 3a7a4 C SBHO 3aJaHHOW (PU3NYECKON
MOJIeNbl0, 3aJad, MOJPa3yMEBAIOIIUX CAMOCTOSITENIbHOE CO3JaHue (PU3nUYecKon
MOJIEJIN, aICKBATHOM YCIIOBUSIM 3a/1a4U;

MOHUMaHUe (PU3MYECKUX OCHOB W MPHUHIIMIIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOUIYIO CPELY;

OBJIAJICHHE METOJAMH  CaMOCTOSITEIBHOIO  IUIAHUPOBAHHUS W MPOBEIECHUS
(¢u3znyeckux  HKCIEPUMEHTOB, aHaldM3a W  HMHTEepOperauuud  HUHpopmanuu,
ONPENEIEHUS JOCTOBEPHOCTH IOIYYEHHOTO PE3YJIbTATa;

CO3JaHUE YCIOBUM JUIsl pa3BUTUS YMEHUM MPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOU JIESITEIBHOCTH.

Ha u3yuenue ¢usuku (6a30BbI YpOBEHB) HA YPOBHE CPEIHETrO O0IIEro oOpa30BaHUS
otBoauTcs 136 yacos: B 10 kinacce — 68 yacoB (2 yaca B Henento), B 11 kinacce — 68 yacos (2
yaca B HEJIEIIIO).



COJAEPXXAHME OBYUYEHUA

10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

®dusuka — Hayka o npupojie. Hayuneie MeTObl MO3HAHUSA OKpY>Karomiero mupa. Poib
AKCIIEPUMEHTA U TEOPUU B MPOIECCE MO3HAHUS IPUPOIbl. DKCIIEPUMEHT B (PU3HUKE.

MonenupoBanne (U3MUECKUX SIBICHMH ©  TporeccoB. HayuyHble THUIOTE3BI.
dusnyueckre 3aKOHBI U TEOpHH. | paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpwHIHM
COOTBETCTBHS.

Pones m Mecto ¢u3uku B (OPMHUPOBAHMHM COBPEMEHHON HAyYHOW KapTHHBI MHpa, B
MPAKTUYECKOMN JIEITENbHOCTH JIFOJCH.

Jlemoncmpayuu

AHaJoroBbIC U I_[I/I(l)pOBLIG N3MCPHUTCIIBHBIC HpI/I60pBI, KOMIIBIOTCPHBIC JaTYHUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBrkeHrne. OTHOCHTEIBHOCTh MEXAHMYECKOTO JBMKEHMs. Cucrema
orcuéra. TpaekTopus.

[lepemenienue, CKOpOCTh (CpelHsisE CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOPEHHE
MaTepuaibHOW TOYKH, X IPOEKIIMH HA OCU CUCTEMBbI KoopauHaT. CiioKeHUe nepeMenieHri
U CJI0KEHUE CKOPOCTEMN.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPsIMOJIMHEWHOE ABUKeHue. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, TyTH U IEPEMEILEHUS] MATEPUATbHON TOUKU OT BPEMEHHU.

CBobOosHOE TIasieHre. Y CKOpeHUe CBOOOIHOTO MaiCHUSI.

KpuBonunennoe nBuxkeHue. [[BHkeHHME MaTEpUATIBbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM T10 MOJYJIFO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEMHAS CKOpOCTh. Ilepuon u
yactoTa oOpauienus. LlenTpocTpeMuTenbHOe yCKOPEHHE.

TexHuyeckre yCTpPOWCTBA M MPAKTUUYECKOE IPUMEHEHUE: CHUIOMETP, IBHKECHHUE
CHapsI/10B, LIETIHbIE U pEMEHHBIE TIEpelayuu.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTFOCTPAIU KHHEMATHUYECKUX XapAKTEPUCTUK ABUKECHHUSL.

[IpeoOpa3oBaHre ABMXKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAHNU3MOB.

[TaneHue Ten B BO3AYXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGnronenue nBmxeHus Tena, OpOIIeHHOro MO YIJIOM K TOPU30HTY U TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaJeHUSI.

HanpasneHnue cKopocTu mpu ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yueHnne HepaBHOMEPHOIO JIBUKEHUS C LEIbIO OMPEIeTIEHUS MTHOBEHHOM CKOPOCTH.
HccnegoBanne  COOTHOIIEHWS  MEXIY  IYTSIMH, T[POMJIEHHBIMH  TEJIOM  3a

MOCJIEIOBATEIbHBIE PAaBHBIE IMPOMEKYTKM BPEMEHU NPU PABHOYCKOPEHHOM JBHKEHUU C
HAYAJIbHOM CKOPOCTBIO, PABHOU HYIJIIO.



N3ydenune nBMKEHHUs MIAPUKA B BA3KOM )KUIKOCTH.

N3yuenune aBuxeHUs Tena, OPOMIEHHOTO TOPU30HTAIHHO.

Tema 2. /lunamuka

[Ipunuun otHocutenbHOCTH ['anmuies. IlepBwit 3akoH HptoToHa. MHepuuanbHbIC
CHUCTEMBI OTCYETA.

Macca Tena. Cuna. Ilpunnun cynepno3unuu cwi. Bropoit 3akoH Hberorona st
MarepuaabHOU TOUKH. TpeTuii 3akoH HbroTOHA U1l MaTepUAIbHBIX TOYEK.

3akoH BceMupHOTO TAroTeHus. Cuna tspxectu. IlepBas kocMuyeckasi CKOpOCTb.

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

Tpenue. Buasl Tpenus (okosi, ckoJibkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHeE.
Cunma TpeHHS CKOJIBKEHHS W cwia TpeHus Tmokos. Koaddumument Ttpenms. Cuna
CONIPOTHUBJIEHUS MIPU ABUKECHHUU TEJA B )KUIKOCTH UJIH Ta3e.

[locTynarenbHOE U BpalllaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT Cuibl OTHOCHTENBHO OCH BpamieHus. [linedo cumbl. YciioBus paBHOBECHS
TBEPAOTO TEJIA.

TexHn4eckne YCTpPOWCTBA W MPAKTUYECKOE NPUMEHEHHE: MOMIIMIHUKW, IBHKEHUE
HCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPIUN.

CpaBHeHME Macc B3aUMOICMCTBYIOIINX TEJL.

Bropoii 3akoH HerotoHna.

N3smepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIiu.

HesecomocTs. Bec Tena npu yckOpeHHOM OABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBust paBHOBECUS TBEPAOTro Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabonul

N3yuenue aBmxKEHUs1 OpycKa M0 HAKJIOHHOW MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B MPY>KUHE U PE3NHOBOM
obpasiie, ot ux aehopMalum.

HccnenoBanue ycnoBuil paBHOBECUS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAILICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynbe MaTepuanbHOM TOUKH (TeNa), CUCTEMbI MaTepUaIbHBIX TOYeK. IMIyJIbC CHUITBI
Y U3MEHEHHE UMITYJIbCa Teja. 3aKOH COXPaHEHUsI UMITyJibca. PEaKTUBHOE JIBHIKEHUE.

Pa6oTa cuiibl. MOIITHOCTH CHJTBI.

KuneTtndeckast sHeprusi MaTepraibHON TOukH. Teopema 00 M3MEHEHUN KUHETUIECKOM
SHEPTHUH.

[lorennmanbHass sHeprus. lloTeHumanbHas >3HEprust ynpyro aeQopMUpPOBaAHHOM
npy>kuHbl. [loTeHnnansHas SHeprus Tejia BOJIM3U TOBEPXHOCTH 3EMITH.



[loTenuuanbHble U HEMOTEHLIUATIbHbIE CUibl. CBs3b pabOThl HEMOTEHIIMAIBHBIX CHII C
U3MEHEHUEM MEXaHUYECKOM 3HEPruM CHCTEMBI Te€J. 3aKOH COXPAHEHHUS MEXaHWYECKOH
DHEPTHUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue ycTporucTBa U NPaKTUIECKOE IPUMEHEHUE: BOJOMET, KOIIEP, ITPYKUHHBIN
IIACTOJIET, ABUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE NBUKECHHUE.

[lepexoa NOTEHIHATILHON SHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomut

N3ydyeHne abCONIOTHO HEYHPYroro yiapa ¢ HOMOIIbIO JIBYX OJMHAKOBBIX HUTSHBIX
MAasiTHUKOB.

HccnenoBanue cBs3M pabOThl CUJIbI C U3MEHEHMEM MEXAaHWYECKOM SHEpPrHM Tejla Ha
IIPUMEpPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pazgen 3. MosekyasipHas pu3uka 1 TEpMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJICKYJAPHO-KUHETUYECKOM TEOpUM UM UX OIBITHOE
obocHoBanue. bpoyHoBckoe  nBwkenue. ubdysus.  Xapakrep  ABUKEHUS U
B3aMMO/JICHCTBUS YaCTUIl BellecTBa. Moien CTpOEHUS Ta30B, KUIAKOCTEW U TBEPIBIX TEI U
0oOBsICHEHHE CBOMCTB BEIECTBA HA OCHOBE ATUX Mojeiei. Macca u pasmepbl MOJEKYI.
KommnuectBo Bemectna. [loctostHaass ABorajipo.

TeroBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenbcus.

Mogens uneanbHOro raza. OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-KUHETHUYECKON TEOopun
uaeanbHOro rasa. AOCONIOTHAs TeMmIeparypa Kak Mepa CpelHel KUHETHUYECKOW PHEPruu
TEIUIOBOTO JABMKEHUsI 4acTull ra3a. lllkama temmeparyp KenbBuHa. ['a3oBbie 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeiipona. 3akon JlansToHa. M30mponeccsl B HAeaabHOM rase ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BemecTBa. ['paduyeckoe MpeAcTaBICHUE HW30IMPOIIECCOB:
M30TepMa, H30Xopa, u3obapa.

TexHuueckue ycTpoicTBa M MPAKTHUECKOE MPUMEHEHUE: TEPMOMETpP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JIUCKPETHOE CTPOEHHE BeIIeCTBa, (oTorpaduu MOJEKYI
OPTraHUYECKUX COCAUHECHUMU.

OmnbiTel 10 MU Gy3UN KUIKOCTEH U Ta30B.

Mopens 6pOyHOBCKOTO JBUKEHHUS.

Mopaens onbita LTepHa.

OnBITHI, T0Ka3bIBAIOIIUE CYIIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOICHCTBUSI.

Mogens, WUTIOCTpUpPYIONIas IPpUpoay AaBICHHUS Ia3a HA CTEHKHU COCY/a.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUS UJI€AJIBHOTO ra3a, U30MPOIECCHI.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol



Omnpenenenre mMacchbl BO3IyXa B KJIACCHOW KOMHATE€ HAa OCHOBE M3MEPEHUU 00BbEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

Hccnenoanue 3aBUCUMOCTH MEKTy TapaMeTpaMU COCTOSIHHS pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmonnHaMuueckast cucTeMa. BHYTpEeHHssI SJHEPrUusl TEPMOJIUHAMUYECKOW CUCTEMBI U
cnocoObl €€ wu3MeHeHus. KommuectBo TemnoTel U pabora. BHyTpeHHssT 3Heprus
OJIHOATOMHOT'O HWJI€aJIbHOTO Ta3a. Buipl Teruionepenayu: TEIIONPOBOJHOCTh, KOHBEKIHS,
U3JIydeHue. Y JenbHas TeIIOEMKOCTh BellecTBa. KOIM4YeCTBO TEMIOTHI MIPHU TEIIONEPEAAUE.

[Tonsitue o0 apmabatHoM mpornecce. IlepBriii 3akoH TepMoauHamuku. [IpumeHeHue
MEPBOro 3aKOHAa TEPMOJAMHAMUKH K m3orpoueccaMm. ['paduueckas uHTepnperanus padOThI
rasa.

Bropoii 3akon TepmoguHamuki. HeoGpaTtuMocTh MpoiieccoB B MPUPO/IE.

TeroBble mamwuHbl. [IpuHIUIBL JeHCTBUA TeEIoBbIX MamuH. [IpeoOpa3zoBanus
SHEPIrUU B TEIUIOBBIX MamnHax. Koap(UIMEHT Mojae3HOoro AeMCTBUS TEIJIOBOW MAIIUHBI.
Huxn Kapno u ero ko’pPUIMEHT MOJE3HOTO [EUCTBUA. DKOJOTHMUYECKHE MPOOIEMBbI
TEIJIO3HEPTETUKHU.

TexHMUecKue YCTpOMCTBA M IPAKTHUYECKOE NPHUMEHEHME: ABUIaTENIb BHYTPEHHEIO
CrOpaHus, ObITOBON XOJOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTPEHHEW SHEPTrUd Teja MpPU COBEPIICHUH PadOThI: BBUIET MPOOKU U3
OyTBUIKU O] JEHCTBHEM CKAaTOrO BO3/yXa, HarpeBaHue 3(pupa B JaTYHHOU TpyOke MyTéM
TpeHus (BUICOIEMOHCTpPAITHS).

W3meHeHre BHyTpEeHHEHN 3Hepruu (TeMIeparypsl) Tena Npu Terionepeaaye.

OnsbIT o aaAabaTHOMY paCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mnapoBod TypOMHBI, JBHUrareisi BHYTPEHHErO CropaHusi, pPEaKTHBHOIO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne yaenpHON TEMITOEMKOCTH.

Tema 3. Acpecammnibie cocmoanus eewjecmea. Pazosvie nepexoont

[TapooOpa3oBanue u KoHuaeHcanusa. Mcnapenue wu kumneHue. AOCOTIOTHAs U
OTHOCUTEINIbHAs  BJAXHOCTb  BO3AyXa. HacelmeHHblM 1map.  YaenpHas — TewioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT 1aBJICHUSI.

TBépnoe Tteno. Kpucraimnumueckue u amopgHble Tena. AHU3O0TPOINUS CBOWCTB
kpuctauioB.  Kuakue  kpucramibl.  CoBpemMeHHble — Marepuanbl. [lnaBienue u
KpucTayn3anus. Y ieibHas Tersiora miasneHus. CyOoaumarus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHHUecKHe yCTpOMCTBA M MPAKTHUYECKOE NMPUMEHEHHE: TMTPOMETP U IICHUXPOMETP,
KAJIOPUMETpP, TEXHOJOTUU TOIYYEHUST COBPEMEHHBIX MaTepuajgoB, B TOM YHUCIE
HaHOMAaTEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBIIIEHHBIX NAPOB.

Kunenue npu mnoHMXKEHHOM JIaBJICHUU.



CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBaHus 1 MiIaBJIeHUS KPUCTAJUTMUECKOTO BEIIECTBA.
JleMOHCTpalus KpUCTaJIIOB.

Vuenuueckuii sxcnepumenm, 1abopamopmvie padbomul

H3mepenue OTHOCUTENBHON BIAKHOCTH BO3TyXa.

Pa3znen 4. DieKTpoAMHAMMKA

Tema 1. Inekmpocmamuxa

OneKkTpu3anus Ted. ODJEeKTpudeckuil 3apsig. [[Ba Buaa SIEKTPUUECKUX 3apsIoB.
[IpoBOAHUKM, MUAIEKTPUKKA U TOJYIPOBOJAHUKH. 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO
3apsaa.

B3aumopneiictBue 3apsgoB. 3akoH Kynona. ToudeuHbBId AIEKTPUYECKUH  3apsi.
Onektpuueckoe nojie. Hanpsok€HHOCTh aniekTpudeckoro mosst. [IpuHnmn cynepno3unuu
ANEKTpUUYECKUX noJieh. JInHuM HanpsHKEHHOCTH AJIEKTPUIYECKOTO MOJIS.

PaGora cun anektpoctatuyeckoro moss. IloTeHuuan. Pa3HOCTH MOTEHIIUAJIOB.
[IpoBOOHUKM W  JAUDIIEKTPUKH B  DIIEKTPOCTATHYECKOM  Tmosie. JludnekTpuyeckas
MIPOHUIIAEMOCTb.

DnekTpoéMKOCTh. KonaeHcatop. DIeKTpOEMKOCTh TIIOCKOTO KOHJIEHCATOpa. DHEPrus
3apsSYKEHHOT0 KOHJIEHCATOPA.

TexHuyeckre yCcTpouCTBa M MPAKTHUYECKOE MPUMEHEHUE: 3JIEKTPOCKOI, JIEKTPOMETP,

AJIEKTPOCTATUYECKAs 3a1uTa, 3a3€MJICHUE AIEKTPONPUOOPOB, KOHJIEHCATOD,
KOIMPOBAJIBHBIN allliapar, CTPYUHbIN IIPUHTED.
Jlemoncmpayuu

Y CTpONCTBO M MPUHLIAIN IEUCTBUSA JIIEKTPOMETPA.

B3aumoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3IIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAAM IUIACTHH,
PACCTOSTHUSI MEXK1y HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenne 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIJIOBUSI CYLIECTBOBAHUA DJIEKTPUUECKOTO TOKa. M CTOUYHMKH
toka. Cuna Toka. [IoCTOSHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTka Lenu.

DIIEKTPUUECKOE COIIPOTHUBIICHUE. VY nenbHOE COIIPOTHBJIEHUE BEIIECTBA.
[TocnenoBarenpHOE, MapauIebHOE, CMEIIAHHOE COCTMHEHNUE IPOBOJHUKOB.

PabGora snexktpudeckoro Toka. 3akoH Jlxoyns—Jlenna. MOIIHOCTh 3JIEKTPUYECKOTO
TOKA.



DNeKTpoABMKYLIAsl CUjla U BHYTPEHHEE CONPOTHBIIEHHE UCTOYHUKA TOKA. 3akoH OMa
JUTS1 IOJTHOM (3aMKHYTOM ) 31eKTpruueckoil nienu. KopoTkoe 3amMmbIKaHue.

DOneKTpoHHasi MPOBOAMMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTH COINPOTUBIICHHUS
METaJJIOB OT TemrnepaTypbl. CBepXIIPOBOIUMOCTb.

DNeKTpUYECKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. COOCTBEHHass W IMPUMECHAs MPOBOJUMOCTH IOJYIPOBOIHUKOB.
CsoiictBa p—N-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DNEeKTpUYECKUd TOK B pacTBOpax M paciljiaBax JJIEKTPOJIMTOB. DJIEKTPOJIUTHYECKAS
JUCCOLMAIIMS. DIEKTPOIIH3.

OnexkTpuyeckuid TOK B raszax. CaMOCTOSTENbHBIA M HECAMOCTOSITENbHBIA pPa3psii.
Monnus. [1na3ma.

TexHuueckue ycTpONUCTBa M NPAKTUYECKOE IMPUMEHEHHE: aMIIEPMETp, BOJIBTMETD,
peocTar, MCTOYHUKHU TOKa, JJIEKTpPOHArpeBaTelibHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHbBIC
MPpUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH JHOJ, TEPMUCTOPHI U (HDOTOPE3UCTOPHI,
MOJIyITPOBOJJHUKOBBIN JTUO/I, TAJIbBAHHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAMPSHKEHUSI.

3aBUCHUMOCTh COMNPOTHUBIICHUS LUUJIUHIPUYECKUX MPOBOAHUKOB OT JJIMHBI, IUIONIAAN
MONEPEYHOr0 CEYEHHs U MaTepuara.

CMmeliaHHOEe COeIMHEHNE MTPOBOTHUKOB.

[IpssMoe u3MepeHne ANEKTPOABUKYIIEH criibl. KOpOoTKOE 3aMbIKaHUE ralbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

NckpoBoit pa3psa U IpOBOJAUMOCTb BO3IyXa.

OnHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii sxkcnepumenm, nabopamopuvie pabomuol

N3yueHnne cMemaHHOrO COEIMHEHNS PE3UCTOPOB.

N3mepenne SIEKTPOJIBHKYIIEH CHUJIbI MCTOYHMKA TOKA W €ro  BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue amexTpoiusa.

MeknpeaMeTHbIE CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kijacce OCyLIECTBISIETCA C YUETOM
COJICPKATEIIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcamMH MaTeMaTUKH, OWOJIOTHH, XHWMMHH,
reorpaduu ¥ TEXHOJOTHH.

Meowcnpeomemnvie nonsamusi, CBSI3aHHBIE ¢ U3YyYEHHEM METOJOB HAayYHOI'O MO3HAHUS:
SBJICHHE, Hay4YHbI (DakT, Tumoresa, pusmyeckas BEIUYWHA, 3aKOH, TEOpHsi, HAOJIOJEHNE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuka: peumieHUe CHUCTEMbl YpaBHEHUMW, JMHEWHas ¢QyHKUMs, napadoina,
runepOoia, ux rpaukd U CBOWCTBA, TPUTOHOMETPUYECKHUE (PYHKIIMU: CHUHYC, KOCHHYC,
TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIAECTBO, BEKTOPHl U UX MPOEKIINU
Ha OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.



Buonocus: wmexaHuyeckoe JBWKEHHE B IKUBOW mpuponae, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB (BHUIBI TEIUIONEpENaud, TEIJIOBOE pPaBHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJE.

Xumusi: JTUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE AaTOMOB M MOJIEKYN, MOJb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, KUJIKOCTEM W Ta30B,
ANEKTPUYECKUE CBOMCTBA METAJIOB, MJIEKTPOIUTHYECKAs JUCCOLIMALINS, TaTbBaHUKA.

l'eocpaghus: BNaxXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonozus: mpeoOpa3oBaHUE JBWKEHUI C HCIONB30BAHMEM MEXAHU3MOB, YYET
TPEHMsI B TEXHUKE, TOAIIMITHUKY, UCIIOJIb30BAHNE 3aKOHA COXPAHEHUsI UMITYJIbCa B TEXHUKE
(paketa, BOAOMET W JApYyrHWe), JBHUrareilb BHYTPEHHErO CrOpaHMs, NapoBas TypOuHa,
OBITOBOM XOJIOAUIBHUK, KOHTUIIMOHEP, TEXHOJIOTUN TOJTYYCHHUs] COBPEMEHHBIX MaTepHAJIOB,
B TOM YHCIE HAHOMATEepHaJOB, M HAHOTEXHOJIOTMM, D3JIEKTPOCTaTHYECKas 3allluTa,
3a36MJIEHUE DJIEKTPONIPUOOPOB, KCEPOKC, CTPYWHBIM MNPUHTEP, 3JIEKTPOHArpEBATENIbHBIE
MPUOOPBI, FTEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBaHUKA.

11 KITACC

Pa3znen 4. DiaeKTpoAMHAMMKA

Tema 3. Macnummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

ITocrosiHHBbIE MarHuTHl. B3anMoJelcTBUE MOCTOSHHBIX MAarHUTOB. MarHUTHOE TMOJIE.
Bekrop marmuTHOM wWHAyKUuW. [IpuHIMI Cynepno3MuuM MAarHATHBIX MOJed. JInHum
MarHuTHOM UHAYKIUMU. KapThHa TMHUI MarHUTHOM MHIYKIIMH T0JISI TOCTOSSHHBIX MarHUTOB.

MaruuTtHoe 1oJjie IpOoBOJIHUKA C TOKOM. KapThHa TUHUM MHAYKIIMM MarHUTHOTO TOJIs
JUTMHHOTO MPSMOTr0 MPOBOJAHUKA U 3aMKHYTOI'O KOJIBIIEBOIO IPOBOJIHUKA, KATYIIKH C TOKOM.
OmneiT Dpcrena. BzanmoaeiicTBre NPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ Moaylb M HampaBlieHUE. [[BUXKEHHE 3apsHKCHHOM 4YacTHUIbl B
OJTHOPOJHOM MarHuTHOM Tose. PaGora cuibl JlopeHia.

SIBiieHME HNEKTPOMAarHUTHOW HHAYKUMHU. [IOTOK BEKTOpa MarHUTHOM WHIAYKIIUU.
DJIEKTPOJBHXKYIIAs CHJIa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKInKU Dapanes.

BuxpeBoe ayiekTpudeckoe mnoje. DIeKTPOJBIKYIIAs CHJIa UHAYKIMA B MPOBOJHUKE,
JBIDKYIIEMCSI IOCTYIATENIbHO B OJTHOPOIHOM MarHUTHOM TIOJIE.

[Ipasuo Jlenua.

NHnykTuBHOCTD. SIBIEHNE CAMOMHAYKIMU. DIIEKTPOABUKYIIIAS CHUJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpPOMCTBA M TPAKTHUECKOE MPUMEHEHHUE: TOCTOSIHHbIE MAarHUTHI,
AIEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YAaCTHUI, WHIYKIHMOHHAS
MeyYb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE JIEKTPOHHOTO MyYKa MATHUTHBIM TTOJIEM.



JIvHUM MHIYKIMA MAarHUTHOTO TTOJIS.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHME ATEKTPOMArHUTHON UHTYKIWH.

IIpaBuio Jlenna.

3aBUCUMOCTh  DJICKTPOABIKYILIEHM CWJIbI HMHAYKIAM OT CKOPOCTU HW3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBlIeHUE CAMOMHIYKITUH.

Vuenuueckuii axcnepumenm, 1abopamopuvle pabomol

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKU C TOKOM.

HccnenoBanue nelicTBYSI MOCTOSSHHOTO MarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBiIEHUS 2JIEKTPOMATHUTHON UHAYKIIUH.

Paspnes S. KoJsieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbIE KONE€OAHUSA

KonebarenbHas cucrema. CBoOoaHbIE MexaHHyeckue KojeOanus. ['apMoHHuUeckue
koneOanus. Ilepuon, wacrtora, ammuutyaa u ¢asza koneOaHuid. IIpyXKMHHBIA MasTHUK.
MareMatuyeckuii MasTHHK. YpaBHEHHE TrapMOHHMUYECKMX KojeOanuil. IIpeBpamienue
SHEPrUM MPU TAPMOHUYECKUX KOJIEOAHUSX.

Konebarenbubiii kOHTYp. CBOOOAHBIE 3JIEKTPOMATrHUTHBIE KOJIEOAHUS B HUACAIBHOM
K0Je0aTeNbHOM KOHType. AHAJIOTUs MEXIy MEXaHMYECKUMU M 3JIEKTPOMarHUTHBIMU
koneOanusimu. @opmyna TomcoHa. 3akOH COXpaHEHUS OHHEPIUM B  HJICAJTBHOM
KoJie0aTeTbHOM KOHTYpE.

[IpencraBienre o0 3aTyxammMX KojieOaHUSX. BbIHYyXIEHHbIE MEXaHHYECKUE
koseOanus. PezoHanc. BoiHyK€HHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUsI.

Ilepemennpii TOK. CHUHYCOMAANBHBIM NEPEMEHHBIA TOK. MOIIHOCTH INEPEMEHHOTO
TOKa. AMIUTUTYTHOE U IEUCTBYIOIIEE 3HAUCHHE CUIIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenaya u MOTPeOICHUE DICKTPUUECKON IHEPTHH.
DKOJIOTHYECKHE PHUCKU IpU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa HCHosb30BaHUsA
AJIIEKTPOIHEPIUH B MIOBCETHEBHOM KU3HH.

TexHuyeckre yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKHNA 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JUHUH dJIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanne  mapamMeTpoB — KoJjiebaTeabHOW  CHUCTeMbl  (NMPYKUHHBIM WM
MaTeMaTUYECKU MasiTHUK).

Habmronenue 3aryxarommx KojieOaHui.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmonenue pe3onanca.

CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuumnorpaMMbl  (3aBUCMMOCTH  CHJIBI TOKAa M HANpsDKEHUST OT BPEMEHH) JUIs
AIIEKTPOMATHUTHBIX KOJI€OaHUH.



Pe3onaHc npu nocnenoBaTeIbHOM COEIMHEHUHN PE3UCTOPA, KATYIIKU MHIYKTUBHOCTH U
KOHJIEHCATOPA.

Mopneinb TMHUY 3JIEKTpONepeIayn.

Yuenuyeckuii sxcnepumenm, nabopamopmsvie pabomul

HccnegoBanue 3aBUCUMOCTH NEPHOJA MAJbIX KOJIEOAHWN Ipy3a HA HUTH OT JUJTMHBI
HUATH U MAcChI Ipy3a.

HccenenoBanue NEPEMEHHOIO TOKA B LENM M3 IIOCJIENOBATEIBHO COCIUHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNIHbIE 60JIHbL

Mexanuueckue  BOJIHBI,  yclioBUd  pacnpoctpaneHus.  Ilepumon.  CkopocTb
pacnpocTpaHeHHs U JyivHa BoJHBL [lomepeunsie u mpoaonasHbie BONHBL. HTEepdepenius u
IUPPAKIIST MEXAaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IyYCHUS JJIEKTPOMATHUTHBIX BOJIH. B3auMHast
opueHTauus BekTopoB E, B, V B anexrpomaruntHor BosnHe. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)X€HUE, MpeJOMIICHHE, nossipusauus, Audpakuusa, uHteppepeHus. CKopocTb
AJIIEKTPOMATHUTHBIX BOJIH.

[IIkayna 3JIeKTpOMarHUTHBIX BOJIH. [I[puMEHEHNE 3JIEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIMIIBI paIUOCBA3YU U TEIEBUICHUS. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEJIbl.

TexHrYecKue yCTpOMCTBA U MPAKTHYECKOE IPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIBTPa3BYKOBasl JUAarHOCTUKA B TEXHUKE U MEIULMHE, pajaap, paAuoNpUEMHIUK, TEIEBU30D,
aHTeHHa, Tenedon, CBU-mieun.

Jlemoncmpayuu

OO0pa3oBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOmtomnieecs Tei10 Kak UCTOUHUK 3BYKa.

HaGnronenue otpakeHus: M NPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nntepdepennu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOW M YacTOTOM
Kosie0aHui.

HccnenoBanne CBOMCTB DJIEKTPOMArHUTHBIX BOJIH:  OTPAXKEHHUE, MPEIOMIIEHUE,
noJisipu3anus, IMPpakuus, THTepPepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas onruka. IIpamMonMHENWHOE pPaCIpPOCTPAHEHUE CBETA B OJHOPOJHOMN
cpene. JIyu cBera. ToueuHblii MICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3o0paxeHuil B MIOCKOM
3epKa’e.

[Ipenomiienne cBera. 3akOHBI MPENIOMIICHHUS CBeTa. AOCONIOTHBIN MOKa3aTeib

npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. lIpenenbHblii yrojl mOJIHOTO BHYTPEHHETO
OTpaKEHUSI.



Hucnepcus ceeta. CrnoxkHbli coctaB Oesnoro cBera. LIBerT.

CobOuparone W pacceuBaroIIde JIUH3bl. TOHKas JuH3a. POKYCHOE pPAaCCTOSIHHE U
onTHYecKass cuia TOHKOM JuH3bL. [locTpoeHue wu300paxkeHWid B CcOOMparOIIUX U
paccenBarmKX JuH3ax. @opMyIia TOHKOM JIMH3BI. Y BEIMUEHHE, 1aBAEMOE JTUH30M.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. HuTepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH. Y CIOBHS
HAOJIOICHUST MAaKCMMYMOB W MHMHHUMYMOB B HMHTEp(EpPEHIMOHHOM KapTUHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [dudpakuuonnas pemérka. YcioBue HAOIIOACHUS TIJIABHBIX
MaKCUMYMOB IIPH TaJICHUU MOHOXPOMATHUYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspusanus cBera.

TexHuueckue ycTpoilcTBa M MPaKTUYECKOE MPUMEHEHUE: OYKH, Jyma, (oroamnmapar,
POEKIIMOHHBIN aIapaT, MUKPOCKOI, TEJECKON, BOJIOKOHHAs OITHKA, JUPPAKIUOHHAS
pELIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpsAMonrHEHOE pAacIPOCTPAHEHHUE, OTPAKECHHUE W MpeJomieHue cBeta. Onruueckue
PUOOPHI.

[TomHOE BHyTpeHHEE OTpaxkeHue. Moenb CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKOMa, TEJIECKOIA.

Habmronenune natepdepeHnm cBera.

Ha6nronenue nudpaxiuu ceera.

Hab6nronenue nucnepcuu cBera.

[Tonmy4yeHue cnekTpa ¢ MOMOUIbIO TPU3MBI.

[Tomy4yenue cnekTpa ¢ mOMONIbI0 AUPPAKIUOHHON PEIETKH.

Habmronenue nonsipu3aiium cBeTa.

Vuenuueckuii skcnepumenm, nabopamopmuvie pabomol

N3mepenne nmokazatens NpeOMIICHHS CTEKIIA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Habnronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI ClIENUAIBHON TEOPHH OTHOCUTEJILHOCTH
I'paHuIBl NPUMEHUMOCTH KJIACCUYECKOM MEXaHUKHU. [IoCTynarTsl criennanbHON TeOpun
OTHOCUTENIBHOCTH: HWHBAPUAHTHOCTb MOJAYJSA CKOPOCTM CBE€Ta B BaKyyMe, IIPUHLHII
OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKPAILICHUE JIJIUHBI.
DHEprust U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.
CBsI3b Macchl ¢ SHEPTUEN U UMITYJIBCOM PEIIITUBUCTCKOM YaCTULIBI. DHEPTUS MOKOS.

Pasznen 7. KanToBas ¢pusuka
Tema 1. Inemenmot K6anmoeoii ONMuUKU



®oronsl. @opmyna Ilnanka cBA3M SHepruum (QOTOHA C €ro YacTOTOW. DHEpPrust u
UMITYJIbC (POTOHA.
OtkpeiTue u wuccienoBanue ¢otoddpdexra. Omnbitel A. I'. CroneroBa. 3aKoHBI

dbotoapdexra. VYpaBHenue OuHmTelHa a1 dortodddexra. «KpacHas rTpaHuLa»
dboTtorpdexra.

JlaBmenne cBera. OnbiThl 1. H. JIeGenena.
XUMHUYECKOE ICUCTBUE CBETA.
TexHuueckne ycTpoHCTBa M MpaKkTUYECKOE MpUMEHEHHe: (HOTOIIEMEHT, (POTOAATUHK,
COJIHEYHasi OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®otor(h(PexT Ha YCTAaHOBKE C IIMHKOBOW IJIACTUHOM.
HccnenoBanne 3akoHOB BHeMHETO (GoTod¢deKTa.
CBeToano.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnbiTel Pezepdopia no paccesnuto o -yactuil. [lnanerapuas
Mozenb atoma. [loctynarsl bopa. M3nyuenue u nornomieHue GOTOHOB MPH MEPEX0JIE aToMa
C OJIHOTO YPOBHA SHEpPruu Ha Apyroil. Buael cnekrpoB. COeKTp ypOBHEN 3HEPTUHM aTOMa
BOJIOPO/JIA.
BonnoBele cBoiicTBa yactul. Bonnsl ne bponnsa. KopnyckyIapHO-BOITHOBOU yaau3M.
CHoOHTaHHOE U BBIHYKJICHHOE U3IyYCHHUE.
TexHuyeckre yCTpOCTBA M NPAKTUYECKOE IPUMEHEHUE: CIEKTPaJbHBIM aHAIN3
(cexTpockortt), 1a3ep, KBAaHTOBbII KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopna.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
Hab6nronenue nmuHeHYaThIX CIIEKTPOB U3ITyUCHUS.
Jlazep.
Vuenuueckuii skcnepumenm, nabopamopmsie padbonul
HaOnronenue nuHeRyaToro crekrpa.
Tema 3. Amomnoe a0po
OKCHNEPUMEHTBI,  JIOKA3bIBAIOIIUE  CIOXKHOCTh  CTpoeHusi  siapa.  OTKpbITHE
panuoakTuBHOCTU. OmnbiTel Peszepdopna 1o ompeneneHurd coctaBa paguOaKTUBHOTO
m3nyuenusi. CBoicTBa anb(da-, Oera-, raMMma-u3inydeHus. BiusHue paguoakTUBHOCTH Ha
KUBbIC OPTAHU3MBL.
OtkpeiTHE TpoTOHA M HeWTpoHa. HykionHas monens siapa I'eitzenOepra—lBanenko.
3apsn aapa. MaccoBoe unciio sapa. M30Torsl.
Anbda-pacnaa. IIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['amma-uznydenue. 3akoH
PaJIUOAKTUBHOIO pacnaja.
DHeprus CBsS3M HYKJIOHOB B simpe. SAnepubie cuibl. Jlepext maccer sapa.
S nepHble peakunu. Jlenenue u CUHTE3 s1IEp.



Snepusiii peaxtop. TepmosinepHbiii cunTe3. [IpoGneMbl M THEPCHEKTUBBI SACPHOM
SHEPreTUKHU. DKOJIOTUYECKUE ACIIEKTHI IAEPHON SHEPTETUKH.

OnemMeHTapHble yacTULbl. OTKPBITHE TO3UTPOHA.

MeTopl HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

OyHaaMeHTalbHBIE B3auMOeiCTBHU. EqMHCTBO (hr3nueckoit KapTUHBI MHpa.

TexHuyeckue ycTporucTBa U MIPAaKTUIECKOE PUMEHEHHUE: TO3UMETDP, KaMepa Buibcona,
SIIEPHBIN peakTop, aToMHass 6omoOa.

Jlemoncmpayuu

CuéTunK NOHU3HPYIOIINX YaCTHL.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul

HccnenoBanue TpeKoB 4acTUI] (110 TOTOBBIM (oTorpadusim).

Paspnen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Ortanbel pa3BUTUA acTpoHOMuUHU. [IpukilamHOE W MHUPOBO33PEHUYECKOE 3HAYCHUE
aCTPOHOMMH.

Bun 3Bé3nHoro Heba. Co3Be3nust, spKue 3BE3/1bl, JIAHETHI, UX BUAMMOE JBH)KEHUE.

Conneuynas cucrema.

Comnue. Conneynass aktuBHOCTh. Mctounuk sHeprum ComHua u 3BE31M. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHUKHU. J[MarpamMma «CHEKTpajdbHbIA KIACC — CBETUMOCTBY». 3BE3BI
IJIABHOW IOCJIEOBATENBHOCTH. 3aBHCUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE3] TJIaBHOM
IIOCJIEIOBATEIbHOCTH. BHyTpeHHee crpoeHue 3BE3N. COBpPEMEHHBIE IIPEACTABICHUS O
IIPOUCXO0XKICHUHU U 3BosroMu ConHIa v 3BE3/1. DTalbl )KU3HU 3BE3L.

Muneunsi Ilyte — nama [Nanaktuka. [lonoxenne m nBuxenne ConHua B [ 'amakTuke.
Tune! ramakTuk. Paguoranaktuku u kBa3zapel. UEpHBIE IBIPHI B SIAPAX TaTaKTHK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa06ma. Pasberanue ramaktuk. Teopus
bosbmioro B3peiBa. PenukToBoe nsinydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnrooenus

HaGmtoneHuss HEBOOPYXKEHHBIM  TJIa30M € HCIOJIb30BAHUEM  KOMIIBIOTEPHBIX
NPWIOKEHUN JJI ONpeesieHUs] MOJIOKEHUsI HEOECHbIX OOBEKTOB Ha KOHKPETHYIO Aary:
OCHOBHBIE c03Be31us1 CEBEPHOro MOJIyIIapHs U IPKHUE 3BE3/IBI.

Ha6nronenus B Teneckon Jlynsl, minanet, Maeuynoro IlyTu.

O6o0maromniee MOBTOPEHUE

Ponp pu3uku M acTpoHOMHUHM B 3KOHOMHYECKOM, TEXHOJOTHUYCCKOH, COIMATIBHON M
ATUYECKON cdepax MeATeTbHOCTH YeJOBEKa, pPojib U MecTO (U3MKM U aCTPOHOMUU B
COBPEMEHHOM HayyHOW KapTUHE MHpa, PoJb (Puanyeckod Teopur B (POPMUPOBAHUU
MPEACTABICHUN O PU3NYECKON KapTUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUNA O IPUPOJIE.



MexnpeaMeTHbIe CBA3H

Nzyuenne kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocymiecTBisercs ¢ y4€Tom
COJIEP/KATENbHBIX MEXKIPEAMETHBIX CBSI3€H C KypcamMHM MaTeMaTHKH, OMOJOIMM, XHWMHUH,
reorpauy U TEXHOJIOTUU.

Mesicnpeomemnule nonamusi, CBI3aHHbIE C U3Y4YEHHUEM METOJIOB HAYYHOI'O IMO3HAHUS:
ABJICHUE, HAYYHBIN (DaKkT, TUMOTE3a, (PU3UUECKas BEIWYMHA, 3aKOH, TEeOpus, HAOIIOJICHHE,
HKCIIEPUMEHT, MOJICIIMPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHUE CHUCTEMBbl YpaBHEHUH, TPUTOHOMETPUYECKUE (YHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUI'OHOMETPUUECKOE TOXKIECTBO, BEKTOPHI
U UX MPOEKIMH Ha OCH KOOPJAWHAT, CIOXKEHHE BEKTOPOB, MPOU3BOAHBIC 3JIEMEHTApHBIX
byHKIUH, NPU3HAKA MOA00MS TPEYTOJBbHUKOB, ONpEAeNeHUE IIOMAAN MIOCKUX (QUTYp H
o0bEMa Te.

buonocus: sneKTpuyecKue SIBICHUS B KUBOW MPHUPOJE, KOJeOaTeNbHbIE TBUKCHUS B
KUBOW TPUPOJIE, ONTUUYECKUE SIBJICHUS B JKUBOUM MPHUPOJE, NEHCTBUE pauallii Ha KUBBIC
OpTraHU3MBI.

Xumus: CTpOeHHE aTOMOB W MOJIEKYJ, KPHCTAJUIMYECKas CTPYKTypa TBEPIBIX TE,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.

l'eoepaghus: MarHUTHBIE MOIOCA 3€MJIH, 3aJIEKH MarHUTHBIX Py, (OTOCHEMKA 3eMHOM
MOBEPXHOCTH, TPEJICKA3aHNE 3eMIICTPSCEHUH.

Texnonocua: ~ JAVMHAW  JJEKTpoliepenad,  IeHeparop  IMEPEeMEHHOro  TOKa,
AJIEKTPOJIBUraTeNlb, MHAYKLHUOHHAs I€4Yb, pajap, PaguONpUEMHMK, TEJIEBU30p, AHTCHHA,
teneoH, CBU-neub, NpoeKIMOHHBIH anmapar, BOJIOKOHHAs ONTUKA, COJTHEUHas OaTapesl.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA30OBAHUA

OcBoenne yueOHoro mpeamera «®Du3nka» Ha YpOBHE CPEIHETO OOIIEro 0O0pa3oBaHUs
(6a30BbIl  ypOBEHB) JOJDKHO OOECHEUYUTh JOCTUXKEHUE CICAYIOIMMX JIMYHOCTHBIX,
METaNpeIMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX PE3yIhTATOB.

JIMYHOCTHBLIE PE3YJIBTATDBI

JIM9HOCTHBIE Pe3yIbTaThl OCBOCHUS yueOHOTO mpeaMeTa «Du3nka» JOIKHBI OTPAXKaTh
TOTOBHOCTh M  CIOCOOHOCTh OOYYaroOlIUXCS PYKOBOJCTBOBAThCA  CHOPMHUPOBAHHOMN
BHYTPEHHEH TMO3UIIUECH JIMYHOCTHU, CHUCTEMOH IIEHHOCTHBIX OpPHUEHTAIIUN, TTO3UTHUBHBIX
BHYTPEHHUX YOEXICHUN, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHICKOIO
00IIecTBa, pacupeHne KU3HCHHOTO OMBITA U OTIBITA JEATEILHOCTH B IMPOIECCE PeATU3AIIHH
OCHOBHBIX HANpPaBJICHUHA BOCIIUTATEILHOUN IEATEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAXKAAHCKON TMO3UIMK OOyYaromerocs Kak aKTUBHOTO W
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTRA;

MPUHATHE TPAIUIMOHHBIX OOIIEYEITOBEUCCKIX T'YMAHUCTHYCCKUX U IEMOKPATHICCKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIIBHOCTh B MHTEPECAX I'Pa’KJAHCKOrO OOIIEeCTBa,
y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbLHON OpraHu3aIiu;

YMEHHE B3aMMOJICHCTBOBATh C COIMAIBHBIMA HHCTUTYTaMH B COOTBETCTBHU C HX
GYHKIUSIMA ¥ HA3HAYCHHUEM;

TOTOBHOCTH K TYMAHUTAPHON U BOJIOHTEPCKOM J1EATEbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUUCKOMN TPaKIaHCKON UACHTUYHOCTH, TATPUOTH3MA,

IIEHHOCTHOE OTHOIIICHWE K TOCYIapCTBEHHBIM CHMBOJIAM, JTOCTHKCHHUSIM POCCHUCKUX
YUEHBIX B 00JACTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh ~ OIIEHWBATh CHUTYallMl0 W TPUHUMATh OCO3HAHHBIC  PEIICHHUS,
OpHEHTHPYSICh HAa MOPAJIBHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH, B TOM UYHCJE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYIyIIETo;

4) 3CTeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYCCKOE OTHOIICHHE K MHUpPY, BKIIOYas OCTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIEro (PU3nYecKoil HayKe;

5) Tpy10BOT0 BOCIIMTAHHUS:

WHTEpEC K pa3nuuHbiM chepaM mpodecCHOHANBHONW NESITeIbHOCTH, B TOM YHUCIE
CBS3aHHBIM C (DU3MKONW W TEXHUKOW, YMEHHUE COBEPIIATh OCO3HAHHBIA BBHIOOp OymyIiei
podeCCUM M peaan30BbIBATh COOCTBECHHBIC KU3HCHHBIC TIIAHbL;



TOTOBHOCTh U CLIOCOOHOCTH K 00OPa30BaHUIO U CaMOOOPAa30BAHUIO B 001aCTH (PU3UKH HA
MPOTSKECHUN BCEU JKU3HU;

6) IK0JIOrHYeCKOro BOCIIMTAHMA:

C(OPMUPOBAHHOCTb JKOJIOTUYECKON KYJIBTYphl, OCO3HAaHHE TIJI00AIBHOIO XapakTepa
AKOJIOTUYECKUX MPOOIIEM;

IUIAHUPOBAHKUE U OCYILECTBIICHUE JEUCTBUM B OKPYXKAIOLIEW Cpelle Ha OCHOBE 3HAHUSA
1esield yCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA,;

pacllipeHHe OmbITa JAESITEIBHOCTH HKOJIOIMUYECKON HANpaBIE€HHOCTH Ha OCHOBE
MUMEIOIINXCS 3HaHUH 1O (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUs (PU3NUECKON HAYKH;

OCO3HAaHUE IEHHOCTU HAy4HOH JAESITEeIbHOCTH, TOTOBHOCTh B IIPOLECCE H3YyUEHUS
(GU3HUKN OCYIIECTBIISATH MPOCKTHYIO U UCCIEI0BATENBCKYIO AEITEIFHOCTh HHANBUIYATBHO U
B TpyTIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHBbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble Jiornuyeckue AeMCTBUA:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U AKTyaIM3UPOBATH MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIPENIEINIATh LEIU NCATECIBHOCTH, 3aJ1aBaTh IapaMETPbl U KPUTEPUU UX JOCTHKECHHUS;

BBISIBJISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTpPUBACMBIX (PU3HMYECKUX
SIBJICHUSIX

pa3pabarbiBaTh IUTAH pEIICHUS TPoOJeMbl C Yy4€TOM aHalIW3a HWMEIOLIUXCS
MaTepUaIbHbIX U HEMATEPHATBHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B JECATEIBHOCTb, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISM,
OLICHUBATh PUCKU TMOCIECACTBUN ICATCIBHOCTH;

KOOPAWHUPOBATH M BBINOJIHATH PabOTy B YCIOBHUSX pPEaIbHOTO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3oBble ncciiegoBare/IbCKHe AeiiCTBUS.

BJIQICTh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMU MOHITUSIMU ¥ METOJaMU (HU3UIECKOM
HAYKHU;

BJIQJIETh HaBBIKAMH Y4e€OHO-UCCIEI0BATEIHLCKON 1 IPOCKTHOM AESATEILHOCTU B 00JaCTH
(GU3UKH, CIOCOOHOCTBHIO W TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOMCKY METOJIOB PEIICHHS
33129 (PU3MUECKOTO COACPKAHUS, IPUMEHECHHIO Pa3IMYHBIX METOJIOB IMO3HAHUS,

BJIAJIETh BUJIAMU AEATEIBHOCTU IO MOJYYECHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALNH,
MpeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3IMYHBIX yUYE€OHBIX CUTyallMsX, B TOM YUCIE TPHU
CO37JaHUU YYEOHBIX IPOEKTOB B 00J1aCTH (PU3UKH;



BBISIBJISITh NIPUYUHHO-CIIECACTBEHHBIC CBSI3M M aKTyaJlM3UpOBaTh 3aJady, BBIIBUTATH
rUNoTe3y €€ pElIeHHs,, HAXOJUTh apryMEHTBhl Ui JOKAa3aTelbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHMUS;

aHAJIM3UPOBATh TOJIYYCHHbIE B XOJE pEIICHUs 3aJaud pe3yibTaThl, KPUTHUUYECKH
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIC 3a7]a4¥ B 00pa30BaTEILHON NEATCILHOCTH, B
TOM YHCJIE TIPU U3yUYCHUU (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh IPUOOPETEHHBIN OMBIT;

YMETh MEPEHOCUTD 3HAHUS 10 (PU3UKE B MPAKTUUECKYIO O0JACTh )KU3HEAEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE UJIEH, TIpe/IaraTh OPUTHHAIbHBIE MTOAXOAbI U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PELICHUS.

Pabora ¢ unpopmanmeii:

BIIQJIETh HABBIKAMHM TOJy4yeHHs] HMHGoOpMalMu (U3HYECKOTrO COJIEpKaHUS U3
HMCTOYHUKOB  Pa3HbIX THUIIOB, CAMOCTOSITEIBHO  OCYLIECTBJISITh  IOUCK,  aHaJH3,
CUCTEeMATHU3allMI0 W HMHTEpPHpeTalnrio WHGOpPMAlUK Ppa3IUYHBIX BHUIOB U GopM
IpeJICTaBICHMUS;

OLIEHUBAThH JOCTOBEPHOCTHh HH(OpPMALINH;

MCIIONIb30BaTh CpelcTBa WH(MOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pEIIeHNH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX W OPTaHU3AI[MOHHBIX 3a/lad C COOJIOICHHEM
TpeOOBaHUII JPrOHOMMKH, TEXHUKH O€30MACHOCTH, THTUEHBI, pecypcocOepexeHUs,
MPABOBBIX U ATHUECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COAEPKAHMUS B PA3NUUYHBIX (opMarax Cc Y4ETOM
Ha3HauYeHUs HMHPOPMALMM M IEJEBOW ayAUTOPUHU, BBIOMpas ONTUMAIbHYIO (opmy
MPEICTABICHUS U BU3YyAIH3aLUU.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

OCYUIECTBJIATH OOLIEHNE HA YPOKax (PU3UKU U BO BHEYPOUHOM AESTENbHOCTH;

pacno3HaBaTh MPEANOCHIIKA KOHMDIUKTHBIX CUTYAllUd U CMATYATh KOH(QIUKTHI;

pa3BEPHYTO M JIOTUYHO M3J1araTb CBOIO TOYKY 3PEHHUS C HCIOJIB30BAHUEM S3BIKOBBIX
CPEACTB;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUIyaIbHOU PabOTHI;

BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBHUI C YYETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEMN KaKJI0T'0 YiI€HA KOJUIEKTHUBA,;

IIPUHAMATh LEIU COBMECTHOM JAEATEIBHOCTH, OPTraHU30BBIBATH U KOOPAUHUPOBATH
JNEUCTBUA MO €€ NOCTHXKEHMIO: COCTABJIATH IUJIAH JIEMCTBUM, PACIPEAEHATh POJIM C YUETOM
MHEHUW YYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KA4YECTBO CBOETO BKJIaJa W KaXJOr0 YyYacTHHKAa KOMAaHAbl B OOIIMA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

IIpeUIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJEU C MO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;



OCYHICCTBIIATh ITO3UTHUBHOC CTPATCIHYCCKOC ITOBCACHUC B PA3JIMYHBIX CHUTYAIHAX,
IMPOABJIATH TBOPUYCCTBO U B006pa>1<eHHe, OBITh HMHHUIIMAaTHBHBIM.

PeryasiTuBHbIe YHHBepPCaJIbHbIe YUeOHbIe AelicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYILIECTBIISATh MTO3HABATENIbHYIO JESATEIBHOCTh B 00JaCTH (PU3UKU U
aCTPOHOMUHU, BBISBIIATH IPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IIJIaH PEIICHUs Pacu€THBIX M KA4eCTBEHHBIX 33]ad, IUIaH
BBITIOJTHEHHUSI TPAKTHUECKOH paboThl ¢ Y4YETOM HMEIOIIUXCS PECYpcoB, COOCTBEHHBIX
BO3MO>KHOCTEHN U IIPEATNIOYTECHNN;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEAIIOYTECHUH;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pElIeHHE;

OLICHMBATh MIPUOOPETEHHBIN OTIBIT;

Ccroco0CTBOBaTh (HOPMHUPOBAHMIO M TMPOSIBICHUIO S3PpYyIULMU B oOjactu (pU3MKH,
MIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIBbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTUBHI B ACSITEIHLHOCTD, OIICHUBATDH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJA/IeTh HABbIKAMU IO3HABATEJbHOM pedJeKCHd KaK OCO3HAHHSA COBEPIIAEMBIX
JEMCTBUM U MBICITUTENIbHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

UCIIOJIb30BaTh MPUEMBI pe(hIEKCUH JJIsl OLIEHKU CUTYallMH, BBIOOpA BEPHOTO PEILICHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS IO UX CHIDKEHUIO;

NPUHUMATh MOTHUBBI U apIyMEHTBI APYTUX MPU aHAJIM3€ PE3YJIbTAaTOB JEATEIbHOCTH;

OPUHUMATh ceOsl, TOHUMasl CBOM HEJIOCTATKH U JOCTOMHCTBA;

MPUHUMATHh MOTHBBI M ApTYMEHTHI JPYTHUX MPU aHAINU3€E PE3YJIbTaTOB AEATEILHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B npouecce noctukeHus: TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI 1O (pU3UKE
JUISL YpOBHSI cpeAaHero oOmiero oOpa3oBaHus Yy OOyYalOIIUXCS COBEPIIEHCTBYETCS
SMOLIMOHAJIBHBIN UHTEIIEKT, IPEANOoJaralomuii choOpMUPOBAHHOCTD:

CaMOCO3HAHUs, BKIIOYAIOUIETO CHOCOOHOCTh TOHMMAaTh CBOE HMOLIMOHAIBHOE
COCTOSIHME, BHJIETh HANPABIICHUSA Pa3BUTUS COOCTBEHHOW 3MOLIMOHAIBHON cdepbl, OBbITH
YBEPEHHBIM B ce0e;

CaMOpEryJIMpOBaHMs,  BKJIIOYAIOLIETO  CAMOKOHTPOJb,  yYMEHHE  NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJEHUE, CIOCOOHOCTH aJaNTHUPOBATHCA K 3MOLMOHAIBHBIM
W3MEHEHUSIM U TIPOSIBIISITh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBAallUM, BKIIIOYAIONIEH CTpEMJICHHE K TOCTHXKCHHIO 1€ U YCIIEXYy,
ONTUMU3M, HHUIIUATUBHOCTh, YMEHHUE JIEWCTBOBATH UCXO/S U3 CBOMX BO3MOXHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh 3MOIMOHAIBLHOE COCTOSIHHE APYTHUX,
VUUTHIBATH €r0 MpPU OCYIIECTBICHHH OOIIEHHUs, CIOCOOHOCTh K COYYBCTBUIO U
COMEPEKUBAHUIO;



COLIMAIBHBIX HAaBBIKOB, BKIIOYAKOUIMX CIOCOOHOCTh BBICTPAUBATH OTHOILIECHHS C
APYTUMHU JIOABMH, 3a00TUTHCA, IPOSBISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konity o0ydenus B 10 kjiacce mpeMeTHBIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTH y 00YUAIONINXCST YMEHUI:

JEMOHCTPUPOBATH HA TIPUMEPAX POJIb U MECTO (PM3UKU B (POPMUPOBAHUN COBPEMEHHOM
Hay4YHOW KapTHUHBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKH U TEXHOJIOTHIA, B TPAKTHYECKON
JEeSATSIIEHOCTH JIFOJICH;

YUUTBHIBATh TPAHMIIBI TIPUMEHEHUSI U3YYCHHBIX (DU3MUECKHX MOJEJCH: MaTephasibHas
TOYKa, HHEpPIIMAIbHASA CHCTeMa OTCUYETa, aOCOMIOTHO TBEPIOE TEINO, UACATBHBINA a3, MOJACIN
CTPOCHUS Ta30B, JKUIKOCTEH U TBEPBIX TEJ, TOUCYHBIN IICKTPUICCKUIN 3aps]l IPU PEIICHUH
bu3nUecKux 3aaay;

pacno3HaBath (U3HUECKUE SABJICHUS (TPOIECCHI) U OOBACHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJSIPHO-KHHETHYECKOW TEOPUH CTPOSHHUS BEIIECTBA U AJICKTPOINHAMUKH:
pPaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIKEHUE, CBOOOAHOE MageHUE Te,
JIBIDKCHUE TO OKPYKHOCTH, HHEpIMs, B3auMmopeiicTBue tei, auddys3us, OpoyHOBCKOE
JIBMKEHUE, CTPOCHUE KUIKOCTEH M TBEPABIX Tell, U3BMEHEHUE 00BhEMa Tel MPU HArpeBaHUU
(oxnaxxkJieHMu),  TEIUIOBOE  paBHOBECHE,  HWCIapeHUe, KOHJEHCAlMs,  IJIaBJICHUE,
KpUCTAJUTH3AIMs, KUIICHUE, BIAXHOCTh BO31yXa, IOBBIIICHUE MaBICHHUS Tra3a TPU €ro
HarpeBaHUM B 3aKPBITOM COCYJAE, CBSI3b MEXKIy IapaMeTpaMH COCTOSIHHS Ta3a B
M30IIpolIeccax, MIEKTPU3aIUs TN, B3aUMOICHCTBUE 3apsI0B;

OMKCHIBATh MEXAHUUYECKOE JBMKEHUE, UCTIONB3Ys (PU3NYECKUe BETMYUHBI: KOOPANHATA,
MyTh, IEPEMEIIICHHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, Cujla, UMITYJIbC Tella, KHHeTHYeCKas
DHEPTHS, TOTCHITHAIBHAS DHEPTUs, MEXaHWUecKas padoTa, MeXaHWYECKass MOIIHOCTD, MPH
OTMKMCAHUHM TIPABWJIBHO TPAKTOBaTh (U3UYECKUN CMBICT HCIOIB3YEMbIX BEIIMYUH, UX
0003HAaUEHUA W €IWHUIIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO
BEIIMYUHY C APYTUMU BEIMUMHAMY;

OMKCHIBATh W3YYCHHBIC TEIJIOBBIC CBOWCTBA TEM W TEIUIOBBIC SIBICHHS, HWCIOJB3YSI
(du3UYecCKUe BEIWYMHBL: JTAaBJICHHWE Ta3a, TeMIeparypa, CPEAHss KWHETHYECKas dHEPTHS
Xa0THYECKOTO JIBFDKCHUS MOJIEKYJ, CPETHEKBAAPATUIHAS CKOPOCTh MOJIEKYIN, KOJUYECTBO
TETJIOTHI, BHYTPEHHSISI SHEPT U, padoTa raza, Kod3QpQUIIMEHT MOJIE3HOTO EHCTBUS TETIOBOTO
JIBUTATENSI; TPU OMUCAHWW TPABUJIBLHO TPAKTOBATh (PU3UUYECKHN CMBICT HCIOJIb3YyEeMbIX
BEIIMYMH, WX OOO3HAYCHUS W CIWHUIIBI, HAXOAWTHh (POPMYIIBI, CBS3BIBAIOIINE JaHHYIO
(DM3UYECKYIO BETMYHUHY C IPYTHUMH BEIIMUNHAM;

OMHCHIBATH U3YUYCHHBIC AICKTPUUECCKUE CBOMCTBA BEIIECTBA U DJICKTPHUUECKHUE SBICHHUS
(poriecchl), UCTMONB3YsS (PU3NUECKHE BEIMYMHBL: JJICKTPUUECKHHM 3apsiji, SICKTPUYECKOE
T0JIe, HAMPSHKEHHOCTH TOJIS, TOTSHITAN, PA3HOCTh MOTEHITUAIOB; MPU OMUCAHUH TTPABUIILHO
TPaKTOBaTh (DPU3UYCCKUNA CMBICT HCIOJIL3YEMbIX BEIIMYWH, WX O0O3HAYCHUS U CIWHMIIBL
yKa3blBaTh (OPMYJIbI, CBS3BIBAIONINE JAHHYIO (U3HUECKYIO BEIUYUHY C JAPYTUMHU
BEITMYMHAMU;



aHAJIM3UPOBaTh (PU3UYECKUE MPOLECCHl U SBJICHHUSA, UCMONB3YS (pU3MUecKre 3aKOHbI U
IIPUHLNIBL: 3aKOH BceMHUpHOro Tsarorenus, I, II u 11l 3akonsr HeroTOHA, 3aK0H cOXpaHEeHUs
MEXaHUYECKOW DSHEPIHM, 3aKOH COXPAHEHHs HMITYJIbCAa, NPUHLUI CYIEPIO3ULHHA CUJ,
OPUHLMUII PaBHONPABUS MHEPLUAIBHBIX CHCTEM OTCUYETA, MOJEKYISIPHO-KUHETHYECKYIO
TEOPHIO CTPOEHHUS BEIIECTBA, Ia30BbIE 3aKOHBI, CBSI3b CPEIHEW KHUHETHYECKOW 3HEPruu
TEIJIOBOTO  JIBMOKEHUS MOJIEKYJT €  aOCOJIIOTHOM TeMmmeparypod, NEpBbI  3aKOH
TEPMOJMHAMMKH, 3aKOH COXPAaHEHHMs DJIEKTPUYECKOro 3apsna, 3akoH KyiloHa, mpu 3TomM
pa3ianyaTh CIOBECHYIO (JOPMYJIUPOBKY 3aKOHA, €0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUSA
(rpaHuIibl, 00J1ACTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TMPUHIUIBI JEHCTBUS MAIUH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3jinyaTh YCIOBUS UX O€30MMACHOIO UCIIOIb30BAHUS B [IOBCEIHEBHOW KU3HH;

BBINOJIHATh 3KCIEPUMEHTBI MO0 MCCIEAO0BAHUIO (PU3MUECKHUX SIBJICHUM M IMPOLIECCOB C
UCIOJb30BAHUEM NPSIMBIX M KOCBEHHBIX HM3MEpPEHMH, MpU 3TOM (OpMyIupoBaTh
npobiieMy/3aadyy M THUIOOTE3y YYEOHOro OKCIEPUMEHTa, COOuUpaTh YCTAHOBKY U3
MPEAI0KEHHOTO0 000pYI0BAHHUS, IPOBOIUTH ONBIT U (DOPMYIUPOBATH BBIBOIBI;

OCYUIECTBJISATh NPSAMbIE M KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEIUYHMH, NMPU ITOM
BbIOMpATh ONTUMAJIBHBIN CIIOCOO M3MEPEHHUsI U MCIOIb30BaTh W3BECTHBIE METO/bI OLEHKU
MOTPEIHOCTEN U3MEPEHU;

UCCJIEI0BAaTh 3aBUCHUMOCTH MEXKAY (PU3NYECKHMMH BEIMYMHAMH C HCIOJIb30BAHHEM
NPSAMBIX W3MEPEHUM, IPH 3TOM KOHCTPYUPOBAaTh YCTAHOBKY, (PUKCHPOBATh pPE3YJIbTATHI
MOJIyYUEHHOM 3aBUCHUMOCTH (PU3MYECKMX BEJIMYMH B BUAE TaONULl U TpapHUKOB, IENaTh
BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEI0BAHNS;

coOnrofaTh mpaBuia 0€30MacHOrO TpyJAa MpU MPOBEICHUHM HCCIEIOBAHUNA B paMKax
y4eOHOI0 SKCHEPUMEHTa, Y4eOHO-UCCIENOBATENLCKOW M TPOEKTHOM JAESITENbHOCTU C
HCIIOJIb30BAHUEM M3MEPUTENBbHBIX YCTPOUCTB U J1a00OPaTOPHOTO 000PYI0BAHUS;

pemiath pacu€THble 3a7aud C SIBHO 3aJaHHOM (PU3MUECKONM MOMAEINbIO, HCIONb3YS
¢u3znueckue 3aKOHbl M TPUHLUIB, HAa OCHOBE aHalM3a YCIOBUS 3aJayd BBIOMpATh
(U3UYECKYIO0 MOJIENb, BBIACHATh (PU3NYECKHE BEIMYMHBI U (POPMYJIbl, HEOOXOUMBIE TS €€
peuieHusi, MPOBOAUTH pPAcdy€Tbl M OLEHUBATh pPEATbHOCTh IMOJYYEHHOTO 3HAYECHUS
(hu3nYeCKOM BETUUYUHBI,

peniaTh KaueCTBEHHBIE 33/1a4i: BBICTPAUBATh JIOTUYECKN HEMPOTUBOPEUNBYIO LIETIOUKY
paccyXIeHUM ¢ OMOPOi HAa N3YUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBJICHMUS,

UCIIOJIb30BaTh NPHU PEIICHHH YYE€OHBIX 3a/lad COBPEMEHHbIE HH(POPMAILIMOHHBIE
TEXHOJIOTUH ISl IOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUN U MPEIACTABICHUS YUEOHOU U
HAYYHO-TIOMYJISIPHOM MH(pOpPMAIUH, MOJIYYSHHON M3 Pa3IMYHBIX HCTOUYHUKOB, KPUTHUYECKU
aHaAJIM3UPOBATH MOTY4aeMyI0 HH(OPMALIHUIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKu, 00bSICHEHHE MPOILIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHMS MO (U3UKE B IMOBCEIHEBHOM >KU3HU IS
oOecniedueHrs 6€30MacHOCTH Mpu 00pallleHnuu ¢ IpUdopaMu U TEXHUYECKUMHU YCTPOUCTBAMH,
JUI  COXpaHEHMsI 3/J0pOBbS U COOJIOACHHMS HOPM SKOJOIMYECKOrO TIOBEIEHUS B
OKPYKAIOIIEU CPELE;



paboTaTh B TPYIIE C BBIMOJHEHUEM PA3JTHYHBIX COIUAIBHBIX POJICH, IIAHUPOBAThH
paboTy TpymIbl, palMOHATIBFHO PACTIPENEIIATh 00sI3aHHOCTH | TJIAHUPOBATH ACSITEIHHOCTH B
HECTAaH/IAPTHBIX CUTYAIUAX, aIcKBaTHO OLICHUBATH BKJIAJl KaXKJI0T0 U3 YYaCTHUKOB I'PYIIIIbI B
pelieHre paccMaTpuBaeMon poOIeMBbl.

K xoniy o6ydenus B 11 kiacce mpeIMeTHBIC PE3yJIbTaThl HA 6a30BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIONINXCST YMECHUI:

JIEMOHCTPUPOBAThH HA IPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOW KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHOUN TEXHUKH U TEXHOJIOTHUM, B IPAKTUYECKOU
JESATEIBHOCTH JIIOJIEH, IIEJIOCTHOCTh M €IMHCTBO (PU3NUECKON KapTHUHBI MUPA;

VYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UUECKUX MOJENeH: TOYCUHBIN
ANEKTPUYECKUN 3apsij, JIyd CBETa, TOUYCUHbIA HCTOUYHHMK CBETA, fAJIEpHAs MOJENb aToMa,
HYKJIOHHAsI MOJIEJIb ATOMHOTO SI/Ipa MPH pellieHnd (PU3ndecKux 3aay;

pacno3HaBath (U3HUECKUE ABJICHUS (TIPOLECCHI) U OOBACHIATH UX HA OCHOBE 3aKOHOB
ANCKTPOAMHAMUKYA U KBAHTOBOM (DUBUKH: DIIEKTPUYECKasl TMPOBOJUMOCTb, TEIJIOBOE,
CBETOBOE, XUMHUYECKOE, MAarHuTHOE€ JICUCTBUS TOKa, B3aMMOJICMCTBHE MArHHUTOB,
AJIEKTPOMArHWTHAsT WHAYKIUS, NEUCTBHE MArHUTHOTO TOJISI HA TPOBOJHUK C TOKOM H
JIBYDKYIIUMCS — 3apsii, OJCKTPOMArHUTHbIE KOJ€OaHWsT W BOJIHBI, MPSIMOJIMHEWHOE
pacnpocTpaHEeHUE CBETa, OTpaKE€HUe, TMpelomiieHue, HHTepdepeHuus, Aaudpakuus u
nojsipu3anusl CcBeTa, AucHepcus cBeTa, (orosnekrpuueckuit 3hdext (dhoTodddexr),
CBETOBOE JIaBJICHUE, BOBHUKHOBEHHE JIMHEMYATOTO CIEKTpa aToMa BOJIOPO/ia, €CTECTBEHHAs
Y UCKYCCTBEHHAs! PaJIMOAKTUBHOCT;

ONUCHIBATh U3YUYEHHBIE CBOMCTBA BELIECTBA (JIIEKTPUUYECKUE, MATHUTHBIE, ONITHYECKHUE,
ANEKTPUYECKYI0 TMPOBOAUMOCTh PA3IUYHBIX CpPEll) H DJICKTPOMATHUTHBIC SIBJICHUS
(portiecchl), HMCHOJIB3YS (PU3MYECKUE BEJIWYMHBI: DJJICKTPUUYECKUM 3apsii, cujila TOKa,
AIEKTPUUYECKOE HAMPSIKEHUE, JJIEKTPUUECKOE COMPOTHUBJIECHUE, Pa3HOCTh MOTEHIMAJIOB,
AIIEKTPOJBIKYINAS CHiia, paboTa TOKAa, MHAYKIMS MArHUTHOTO IOJs, CHiia AMIiepa, cuia
JlopeHiia, THAYKTUBHOCTh KaTYIIKH, SHEPTUS SJIEKTPUUECKOTO U MATHUTHOTO MOJIEH, IEPUO/T
M YacToTa KoJjiebaHuil B KoJjiebaTelbHOM KOHTYpe, 3apsj M Ccuja TOKa B IIpoliecce
rapMOHUYECKHUX JICKTPOMArHUTHBIX KoJjieOaHul, (POKYCHOE pacCTOSIHUE U ONTUYECKasl Cuiia
JIMH3BI, IPU OMHUCAHUU MIPABWIHBHO TPAKTOBATh (PU3HMUECKUM CMBICI UCTIOJIb3yEMbIX BEIUYMH,
X O00O3HAYEHUs U €IUHUIIbI, YKa3biBaTh (DOPMyIIbI, CBA3BIBAIONINE JAHHYIO (DHU3UUYECKYIO
BEJIMYMHY C APYTUMH BEJIMUHMHAMU;

OTNMUCHIBATh WM3YyUYCHHBIC KBAHTOBBIC SIBJICHUS W TMPOIECCHI, MCHOJIb3YS (HU3NUYECKUE
BEJIMYUHBI: CKOPOCTh JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U 4acTOTAa CBETA, DHEPTHUS U
UMITYJIbC (POTOHA, TIEPHOJ TOJypacrajia, dHEPTUsl CBSI3M aTOMHBIX SJIep, MPU OMUCAHUU
MPaBUJILHO TPAKTOBATh (DU3WYECKUN CMBICT HCIIONB3YEMbIX BEJIMYWH, UX OOO3HAYCHUS U
SAVHUITBI, YKa3bIBATh (POPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3UUECKYIO BEJIMUMHY C IPYTUMH
BEJIMYMHAMHU, BEIYUCIISITH 3HAUCHUE (PU3UIECKON BEIIMUUHBL;

aHaJIM3UPOBaTh (PU3NUECKUE MPOIECCHl U SBJICHUSI, UCTIONB3Ysl (PU3UUECKUE 3aKOHBI U
NpUHLMNBL: 3aKOH Owma, 3aKOHbI MOCIEJOBATENbHOIO M MAapaJIEIbHOTO COEIUHEHHUS
MPOBOJTHUKOB, 3akoH Jlkoyns—JIeHna, 3aKOH JJIEKTPOMAarHWUTHOM WHAYKLIHWHU, 3aKOH
MPSIMOJIMHEMHOTO pacCIpPOCTPAHEHHS CBETA, 3aKOHBI OTPAXKEHUSI CBETA, 3aKOHBI TTPEJIOMJIICHHUS



CBeTa, ypaBHeHHE OiHIITeHHa a1 (oTtord(deKTa, 3aKOH COXpaHEHHs] SHEPTUH, 3aKOH
COXPAaHEHUsl HMMITYJbCa, 3aKOH COXPAHEHMs AJIEKTPUYECKOTO 3apsiia, 3aKOH COXpaHEeHHs
MacCcOBOTO 4Mclia, TocTynarsl bopa, 3aKOH pagroakTUBHOTO pachaja, Mpyu 3TOM pas3iinyaTh
CJIOBECHYIO (hOPMYTUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBHIPAKEHHUE U YCIOBUS (TPaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OTIpE/ICTISATH HAIIPaBJICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJISi IPOBOJHUKA C TOKOM,
cuiibl AMmriiepa u cuiibl JIopeHiia;

CTPOUTh M OIKCHIBaTh H300paKE€HUE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM, TOHKOM
JIMH30M;

BBITIOJHATh 3KCHEPUMEHTHI M0 HCCIEAOBAHUIO (PU3UYECKUX SBICHUN U TPOIECCOB C
UCIIONIb30BaHUEM TPSIMBIX M KOCBEHHBIX HW3MEPEHHIl: Tpu dSTOM (GOpMyIHUpOBATH
npobiemy/3aadyy W THUIOTE3y Y4eOHOro SKCIEpPUMEHTa, COOMpaTh YCTAHOBKY U3
MPEIJI0KEHHOTO 000PYI0BaHHUS, TPOBOJUTH OMBIT U (HOPMYIUPOBATH BHIBO/IBI;

OCYIIECTBIISITh TPSMbIE M KOCBEHHBIE M3MEPEHHMS (PU3MYECKUX BEJIMYMH, MPU ITOM
BBIOMpATh ONTHUMANIBHBIN CIIOCO0 M3MEPEHHs U MCIOJIb30BaTh M3BECTHHIE METOMBI OIEHKHU
MTOTPEIIHOCTEN H3MEPEHN;

UCCIIEZIOBaTh 3aBUCUMOCTH (PU3UYECKMX BEJIUYMH C HCIOJIB30BAHUEM MPSAMBIX
U3MEPEHUIl: IPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCHUPOBATH PE3yibTaThl MOTYYEHHON
3aBHCHUMOCTH (U3NYECKUX BEIUYMH B BHJE TaOmUI] W TrpadukoB, 1enaTh BHIBOJBI IO
pe3ynbTaTaM HCCIeI0BaHNUS;

co0roaTh mpaBuia 0€30MacHOrO TpyJAa MpU MPOBEICHUM HCCIEAOBAHUN B paMKax
y4eOHOro 3KCIIEPUMEHTa, Yy4eOHO-UCCIIEN0BATENIbCKOM U TMPOEKTHOW JESTENIbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JJAOOpaTOPHOro 000pyA0BaHUS;

pemarh pacuy€THbIE 3a7aud C SIBHO 3aJaHHON (PU3MYECKOH MOMAENBI0, HCIOIB3YS
dbuznueckue 3aKOHBl M TPUHIMIB, HA OCHOBE aHalM3a YCIOBUS 3a/Jayd BBHIOMpATH
(U3UYECKYIO0 MOJIEIb, BBIICIATh (PU3NYECKUE BEIMYMHBI U (POPMYIIbI, HEOOXOUMBIE IS €€
pellieHusi, TNPOBOAUTH pacu€Tbl W OLEHUBATh pEAIbHOCTh IMOJYYEHHOTO 3HAuYeHUs
(huU3nYeCKOM BETUUYUHBI,

pelaTh KaYeCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHUECKH HETPOTUBOPEUMBYIO IIETIOUKY
paccyXkAeHuN ¢ ONOPO Ha U3yUYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U (PU3NUYECKUE SIBJICHUS;

UCIOJb30BaTh MPU pEIIEHWH Y4EeOHBIX 3aJady COBpPEMEHHbIE HH(OpPMalMOHHBIE
TEXHOJIOTHH I TIOUCKA, CTPYKTYpUPOBaHUS, HHTEPIPETALUU U TPECTaBICHUs YUEOHOH U
HAYYHO-TIOMYJISIPHON MH(POPMAIUH, MOJIYISHHON W3 Pa3IUYHBIX WCTOUYHWUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOTyYaeMyI0 HH(OPMAILIHUIO;

OOBSCHATh NPUHLMUIBI JIEHCTBUS MAalIMH, MNPUOOPOB U TEXHUYECKUX YCTPOWUCTB,
pa3ianyaTh YCIOBHs UX O€30MaCHOTO HCIOIb30BaHMs B IOBCEAHEBHON KU3HU;

MIPUBONTH MPUMEPHI BKJIAJ[a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B 00BSICHEHUE TPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3WKE B TIOBCEIHEBHON JKH3HU IS
oOecnieueHus 6€30MacHOCTH Mpu 00pallleHnu ¢ TpUOopaMu U TEXHUYECKUMH YCTPOHUCTBaMH,
JUI  COXpaHEHMsI 3/J0pOBbS U COOJIOACHHMS HOPM SKOJOIMYECKOrO TIOBEIEHUS B
OKPYKAIOIIEU CPELE;



paboTaTh B TPYIIE C BBIMOJHEHUEM PA3JTHYHBIX COIUAIBHBIX POJICH, IIAHUPOBAThH
paboTy TPYMITBI, PAIIMOHATBLHO PACIIPEACIIATh 00sI3aHHOCTH ¥ IIAHUPOBATh JIEITEIHHOCThH B
HECTAaH/IAPTHBIX CUTYAIUAX, aIcKBaTHO OLICHUBATH BKJIAJl KaXKJI0T0 U3 YYaCTHUKOB I'PYIIIIbI B
pelieHre paccMaTpuBaeMon poOIeMBbl.
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10 KUIIACC
KosmnuecTBo yacos
Ne /i HaumeHoBaHue pa3/iesioB U TeM K 0 JuaeKkTpoHHbIe (UU(POBHIE)
° OHTPOJIbHbIE aKTHYecKue
NMPOrpamMmbl Bcero P p o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA

bubmuoreka [JOK

1.1 ®dusnKa ¥ METOJIbI HAYYHOTO TIO3HAHUS 2 https://m.edsoo.ru/7f41bf72

Uroro no pazneny 2

Pa3zgen 2. MEXAHUKA

bubmuoreka [JOK
2.1 Kunemaruka 5 1 https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.2 Jlunamuka 7 https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.3 3aKOHbI COXPAHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pasneny 18

Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOpUHU 9 1 bubmorexa [IOK
' cHO OICRYIAPHO-KIHETHHACCKOM TE0p https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
32 OCHOBBI TEPMOMHAMHUKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperatHble cocTosiHU BemiecTBa. dPa3oBbie 5 bubnunoreka [JOK
' TIePEXOJIbI https://m.edsoo.ru/7f41bf72
Hroro no pasneny 24
Paznen 4. JIEKTPOINHAMUKA
bubmuorexa [JOK
41 IIEKTPOCTATHIA 10 1 https://m.edsoo.ru/7f41bf72
4.7 [TocTossHHBIN 2JIEKTPpUYECKU TOK. TOKH B 12 2 1 bubnmnoreka [JOK
' Pa3IMYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
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11 KITACC

KoanuecTBo 4acoB

dueKkTpoHHBbIE (LM (pPOBbHIE)

Ne o/ HaumeHoBaHue pa3/iejioB M TeM NPOTrPAMMBbI Beero KouTpoabHubie IIpakTuyeckue 06pPA30BATEIBHEIE PECYPChI
padoThI padoThbI
Pazpnen 1. JIEKTPOJANHAMUKA
bu6nuoreka [IOK
1.1 MarnuTtHOe 1moJjie. DIeKTPOMarHuTHAs HHTYKIIHS 11 2 3 https://m.eds0o.ru/7f41c97¢
Uroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHW4eCcKue U SJIEKTPOMArHUTHBIE 9 1 bubnmnoreka HOK
' KOJICOaHMSI https://m.edsoo.ru/7f41c97c
bubnnoreka IIOK
2.2 MexaHuuyeckue 1 3JeKTPOMarHUTHbIE BOJIHBI ) 1 https://m.eds00.ru/7f41c97¢
bubmuorexa [JOK
23 Orrrika 10 3 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1 OCHOBBI CTIEIIUATBHOM TE€OPHUH OTHOCUTEIHHOCTH 4 1 bubmmorexa LIOK
' https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubmorexa [JOK
4.1 DIeMEHTHI KBAHTOBOW ONTHKHU 6 https://m.edsoo.ru/7f41c97c
bubmorexa [JOK
4.2 Crpoenme aToma 4 https://m.edsoo.ru/7f41c97¢
but6mmoreka [IOK
4.3 ATOMHOE 57pO S https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU
5.1 DNeMEeHTHI aCTPOHOMHH U aCTPODU3UKH 7 1 bubmorexa [IOK

https://m.edsoo.ru/7f41c97c
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Pa3nesa 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 Obobmaromee nosTopenne 4 ]P?tptlgjsj:l;ll(r);.e:éiials(l)_})(.)rﬁ?f4lc97c
Uroro no pazneny 4
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