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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpOBHS Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TpeOOBaHUU K pe3ysibTaTam
OCBOEHHMSI OCHOBHOH 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Takxke c yudé€roM QeaepaqbHON paboueil MmporpaMMbl BOCIHMTAHHS U
KOHUENIMU TpernojaBaHus ydyeOHoro mpeamera «@Du3nka» B 00pa3oBaTeNbHbIX
Oopra"u3anusax Poccniickon ®enepanun, peanu3yommux OCHOBHBIC
00pa3oBaTeIbHbIE POrPAMMBI.

Copepxanue mporpaMMmbl 1Mo (u3MKe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 kimaccoB mnpu
oOydeHn” ux ¢usznke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESTEIHLHOCTHOTO
nonaxona. Ilporpamma mo ¢usuke coorBerctByeT TpedoBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM M METAlPEIMETHBIM pe3yJibTaTaM
oOy4eHMsI, a TaKXKE YYHUTHIBAET HEOOXOIHMMOCTh peaJU3alUh MEXIPEIMETHBIX
CBA3€H (PU3MKU C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM mpeameTramMu. B Hel
OTIPEAENSIIOTCS OCHOBHBIE LIETW M3Yy4eHHs] (U3MKKM HAa YPOBHE CPEIHEro OOIIEro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3yJIbTAThl OCBOEHUSI Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTanpeIMeTHbIE, IpeAMETHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma no pusmke BKIIOYAET:

e IUIAHHPYEMBIE PE3yIbTaThl OCBOEHHS Kypca (U3UKH Ha 0a30BOM YpPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YIbTATHI IO FOJjaM 00yUYEHUS;

e cojiepkaHue yueOHOro npenMera «@u3rkay 1o rogam oOyueHus.

du3rka Kak Hayka o HauOoJsiee OOLIMX 3aKOHaX MPUPOJbI, BHICTyMHAs B
KayecTBE yueOHOro MpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKIJIAJl B CUCTEMY
3HaHUI 00 okpyskaromieMm mupe. LIIKoabHBIN Kypc PU3HKU — CUCTEMOOOpa3yIoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TIPOILIECCOB M SIBJICHUM, H3ydyaeMbIX XHMHUEH, OUOJIOrueH,
¢usnueckoir reorpadueld W acTpoHoMuen. Mcmomp3oBaHWE W AKTUBHOE

npuMeHeHue (U3MYECKUX 3HAHUK  ONpeNessieT XapakTep W pa3BUTHE



pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, MOJIy4eHHs] HOBBIX MAaTEpHAJIOB C 3aJaHHbIMU CBOWCTBAMHM U JIPYTHUX.
N3yyenne QuU3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE €ECTECTBEHHO-
HAyYHOW KapTHHBI MUpa OOydarmmxcs, B (GOPMHUPOBAHHE YMEHUN TPUMCHSTH
HAy4YHBIA METOJ] TIO3HAHMS [IPH BBHITTOJHEHUU UMH YI€OHBIX UCCIIEIOBAHUIA.

B ocHoBy Kkypca ¢usuku a5 ypoBHsS cpemaHero oOmiero oOpa3oBaHMs
IOJIOXKEH P HWACH, KOTOpblE MOXHO paccMaTpUBaTh KakK MPHUHIMIBL €ro
OCTPOCHHUS.

Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SBJISETCS JIOTUYECKU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX pa3fesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIAaCCUUECKOM, TaK U1 COBPEMEHHOMN (PU3UKHU.

Hoes cenepanuszayuu. B COOTBETCTBMM € HEW MaTepuall Kypca (U3UKH
o0beaMHEH BOKPYr (Qu3nueckux Teopuid. Begymumm B Kypce sBisieTcs
(opMHUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BELIECTBE U
noJe.

Hoesn cymanumapusayuu. EE peanuzanus mpearnonaraeT HCIONIb30BaHUE
I'YMaHUTapHOTO MOTEHIMala (U3MUECKONM HayKH, OCMBICIICHHE CBS3M Pa3BUTHUS
¢u3ukn ¢ pa3BUTHEM OOIIecTBa, a TaKkKe€ C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU MPOOJIeMaMH.

Hoess  npuxnaomoit  nanpasenennocmu. Kypc ¢dusukum mpeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJOTMYECKUX MPUIOKEHUN
U3YyYEHHBIX TEOPUHN U 3aKOHOB.

Hoes sxonocuzayuu peanusyercss MNOCPEACTBOM BBEIAEHUS DJIEMEHTOB
COJIEp)KaHMS, IMOCBAIIEHHBIX HKOJIOTMYECKHM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTUEM TEXHUKU U TEXHOJOTUH, a TaKkKe OOCYKICHHUS
po0JIeM palOHAIBHOTO MPUPOOIIOIE30BAHUS U HKOJIIOTMYECKOM 0€30MacHOCTH.

CrepXHEBBIMHU 3JIEMEHTAaMHU Kypca (U3MKU Ha YPOBHE CPEIHEro OOIIEero
oOpa3oBaHus SBISIOTCS (U3UUecKue Teopur ((popMHUpOBaAHUE MPEACTABICHUN O

CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POIN (PYyH/IAMEHTAIBHBIX 3aKOHOB U



NPUHIIMIIOB B COBPEMCHHBIX TMPEACTABICHUSAX O TPHPOJAC, TIpaHUIAX
NPUMEHUMOCTH TEOPHH, IS OIHCAHUS eCTeCTBCHHO-HAYYHBIX SBJICHUH U
IIPOIIECCOB).

CHCTeMHO-IESITEIbHOCTHBIN TOAX0/ B Kypce (DM3HKH PeaU3yeTcs MPEexKIIe
BCEro 3a CUET OpraHu3aly SKCIEPUMEHTATBHON JEATEIbHOCTH 00Yy4YaronIuXcsl.
st 6a3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIb30BAHHE CHCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JIaOOpaTOPHBIX pPadoT,
KOTOpbIE B MporpammMe 1o ¢usznke oObEIUHEHBI B OOIIMI CIHMCOK YYEHUYECKUX
NPaKTUYECKUX paldoT. BhiieneHrne B yka3aHHOM IepedyHe JIabopaTOpHBIX padoT,
OPOBOJUMBIX JJIE KOHTPOJS U OLEHKH, OCYIIECTBISETCS YYaCTHUKaAMU
o0pa3oBaTeIbHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEH IIJIAHUPOBAHUS U
ocHamleHus Kabunera ¢usuku. Ilpm 3TOM oOOecmeunBaercss OBIaJCHUE
OOYYarOIIMMHUCS YMEHHUSIMH TPOBOJIUTH KOCBEHHBIE W3MEPEHUS, HWCCIICIOBAHMSI
3aBUCUMOCTEH (U3MUECKMX BEIMYMH W TOCTAHOBKY OIBITOB TIO TPOBEPKE
IPEIJIO’KEHHBIX THUTTOTES.

Bonbiioe BHUMaHuE ynenseTcs pEHICHUI0 PacyETHBIX U KaueCTBEHHBIX
3anad. [Ipu aTOM UIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIIAIOTCS 3aJa4H C SIBHO
3a1aHHON (PU3UYECKOIN MOJIETIBIO, TIO3BOJISIOIINE MPUMEHSITh U3YUECHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasfena Kypca, TaKk U HMHTErpupys 3HaHUS U3
pa3HbBIX pasnenoB. /[ KaueCTBEHHBIX 3a/1a4 IPHOPUTETOM SIBIISFOTCS 3aJIlaHUs Ha
OOBSCHEHHE TPOTECKaHUS (PU3MUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOylolue BbIOOpa (PU3MUECKON MOJeNnu ISl CUTYallMu MPaKTUKO-
OpPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsaimu DPI'OC COO k MarepuanabHO-
TEXHUYECKOMY OOECIEUYeHHI0 Yy4eOHOro mporecca 0a30BbI ypOBEHb Kypca
¢bu3MKu HA YPOBHE CpeaHEro 001Iero 00pa3oBaHus JOKEH U3Y4aThCsl B YCIOBHSX
pEeIMETHOro KaOWHeTa (PU3MKU WM B YCIOBHUSX HMHTETPHUPOBAHHOIO KaOWHETa
IIPEAMETOB €CTECTBCHHO-HAYYHOTO MUKJIa. B kaOuHeTre (U3MKH JOJDKHO OBITh

H€O6XOI[I/IMOG J'Ia60paTOpHO€ 060py11013aHHe JJIs1 BBIIIOJTHCHUS YKA3dHHBIX B



nporpamme 1o (pu3MKe yYeHHYECKUX MPAKTUYECKUX PaboT M IEMOHCTPAIMOHHOE
o0opyioBaHuE.

JlemoHCTpamoHHOE 00OpyAoBaHUE (OPMHUPYETCS B COOTBETCTBHH C
OPUHLIMIIOM MHHUMAJIBHOM JIOCTATOYHOCTH M OOECHEeYMBAET MOCTAHOBKY
NEPEUYNCICHHBIX B MporpaMme Mo (U3MKE KIIOYEBBIX JAEMOHCTPALUN IS
UCCIIEZIOBAHUSA  M3yYaeMBbIX SBJICEHMH U  TPOLECCOB, OMIUPUYECKUX U
(yHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 0OOOpyIOBaHWE JUIsl YYEHHUYECKHX MPAKTUICCKUX pPadoT
(GopmupyeTcsi B BHJ€ TEMaTUUYECKMX KOMIUIEKTOB M OOECHeuMBaeTcs B Pacuére
OHOTO KOMIUIEKTa Ha JBYX oOOydJamomuxcs. TemaTmueckue KOMIUICKTHI
71a00paTOpHOTO O0OPYJOBAaHMS JIOJDKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOIb30BAaHUM AHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX

U3MEPUTENBHBIX CUCTEM B BUJI€ LIU(POBBIX 1a00OpATOPHUH.

HEJA N3YYEHUSA YYEBHOI'O ITIPEJIMETA
OCHOBHBIMH HENIIMH U3y4eHUs (PU3KUKH B 00IIEM 00pa30BaHUU SBIISIOTCS:
e (opmupoBaHHe UHTEpECa U CTPEMIICHHUST 00YUAIONIUXCS K HAYYHOMY M3y4YEHHUIO
IPUPOJIbI, PA3BUTHUE WX UHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJie€ MO3HaHUA U (HOPMHUpPOBAHUE
UCCIICIOBATEIBCKOT'0 OTHOIICHHUS K OKPY>KAIOIITM SBJICHUSIM;
e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa H3Y4YCHHS OCHOB
CTPOCHUS MaTepUH M PyHIAMCHTAJIbHBIX 3aKOHOB (DU3HKH;
e (QopMHpOBaHUE YMEHUU OOBSCHSTH SIBICHUSI C UCIIOJIB30BAHMEM (DU3UUECKUX
3HAHWM ¥ HAYYHBIX JOKA3aTEIbCTB;
o (opmupoBaHHWe TmTpeACTaBICHUNA O poau (UUKH I Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHH.
JlocTikeHnue HTUX 1eneid 00ecreurnBaeTcsl pelieHueM CIeIyIonuX 3a1a4 B

nporiecce u3ydeHus Kypca GU3UKH Ha YPOBHE CPEIHEro O0IIero ooOpa3oBaHus:



e TMPUOOPETEHUE CHUCTEMBbI 3HAHUN 00 OOIMMX (PUIMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUsAX, BKJIOYas  MEXaHUKY, MOJEKYJISIpHYIO  (PU3HKY,
AIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U SJIEMEHTHI acTPODU3UKH;

e (opmupoBaHHE YMEHHI MPUMEHITh TEOPETUUYECKUE 3HAHUS ISl OOBSICHECHUS
buznuecKkux SBICHUN B MPUPOJEC W ISl IPUHATHUS MPAKTHYCCKUX PEIICHUN B
MIOBCEIHEBHOM KU3HU;

e OCBOEHHE CITIOCOOOB pPEIICHUs PA3TUYHBIX 33/1a4 C SIBHO 3aJaHHOU (hU3UIECKOM
MOJICJIBbIO, 33J1a4, MOAPa3yMEBAIOIINX CAMOCTOATEIIBHOE CO3/1aHNe (PU3UIECKON
MOJIEJIH, aJICKBAaTHOUW YCJIOBHSAM 33/1a4H;

e TMOHMMaHWE (UUYECKUX OCHOB U TPHUHIIUIOB JCHCTBUS TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOLECCOB, MX BIMUSHUSA HA OKPYXKAIOIIYIO
cpeny;

e OBJAQJCHHE METOJAAMU CaMOCTOSTEIBHOIO TIUIAHUPOBAHUS U MPOBEICHUS
bU3MYECKUX DJKCIEPUMEHTOB, aHalIW3a MW HHTEpHperanuu HUHGOpPMaIUH,
ONpPEAEIEHUS JOCTOBEPHOCTH NOJIYYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIOBUU [UI1 Pa3BUTUS YMEHUW IPOEKTHO-UCCIEA0BATENbCKOM,

TBOPYECKOM JAEATEIBHOCTH.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wu3yuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IENO), B
11 knacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMmme 1o (U3MKE MepeyeHb JabopaTOpPHBIX U
NPAKTHYCCKUX padOT SBISACTCS PEKOMEHIOBAaHHBIM, YYHMTENIb JCIIaeT BHIOOP
NIPOBENICHUS JTA0OPAaTOPHBIX PAOOT M OMBITOB C YyYETOM WHIUBHIYATBHBIX

0COOEHHOCTEN 00yYaroIuXCsl.

COJEPXKXAHME YYEBHOI'O KYPCA



10 KVIACC

Paszpnes 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NO3HAHUSA

®uszuka — Hayka o npupozae. HayyHble MeTOABlI IO3HAHUS OKPYKAIOIIETO
mupa. Poib JKCnepuMeHTa W TEOpUM B MPOLECCE IO3HAHUA IPUPOJBIL.
DKCHEepUMEHT B (PU3HKE.

MopaenupoBanue (GuU3NYECKUX SBICHUNA M TporeccoB. HayuHble THUMOTE3BI.
dusnueckre 3aKOHbI U TEOpHUH. ['paHHIBI MPUMEHUMOCTH (PUBNYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUSI.

Ponp m mecto ¢usuku B GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MUpa, B IPAKTUUECKON AEATETbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanoroBele U UU(DPOBbIE H3MEPUTENbHbIE NPHUOOPHI, KOMIBIOTEPHBIE

JaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOI'O JBHXKEHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemerienne, CKOpoOCTh (CpedHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MATEPHAIBHOM TOYKH, MX MNPOCKIMU HA OCH CHUCTEMbI KOOPIAWHAT.
CioxeHue repeMenieHuil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. ['paduku
3aBUCUMOCTH  KOOPAMHAT, CKOPOCTH, YCKOPEHMS, MNYTU U NEPEMEIICHUS
MaTepuaJIbHON TOYKUA OT BPEMEHH.

CBoOonHOe nazieHue. Y CkopeHrue CBOOOIHOTO NaJeHusl.

KpuBonuneitnoe  paBmkeHue. [IBUKEHHE MATEpUAIBHOM TOYKH 1O
OKPYKHOCTH C OCTOSSHHOW 11O MOJYJIKO CKOPOCTBIO. YTJIOBass CKOPOCTh, JIMHEUHAS

ckopoctb. [lepron u yacrora obpamenus. LleHTpocTpeMuTenbHOe YCKOPEHHE.



TexHuueckne YCTpOWCTBA W TMPAKTUYECKOE TNPUMEHEHHE: CIIUJIOMETD,
JBM)KEHUE CHAPSIOB, LIEMTHBIC U PEMEHHBIE MEpEeIavn.

Jlemoncmpayuu

Mogens cuCTeMBbl OTCUETA, WUIIOCTPALAS KUHEMATHYECKUX XapaKTEPUCTUK
JIBUKCHUA.

IIpeoOpazoBanre NBUKEHUN C UCIIOJIB30BAHUEM IIPOCTHIX MEXaHHU3MOB.

[Tagenue Te B BO3yX€ U B Pa3peKEHHOM ITPOCTPAHCTRE.

Habmronenne aBwKeHHs Teja, OPOIICHHOrO TOJA yrioM K TOPU30HTY H
FOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO IMaICHHUS.

Hanpagnenune ckopocTy pu ABMKEHUHU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabonivl

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIENBbIO ONPEIEICHUS MTHOBEHHOU
CKOpOCTH.

HUccnenoBaHne COOTHOIIEHHS MEXAY NYTSMH, NTPOMACHHBIMU TEJIOM 3a
MOCJICIOBATENILHBIE PABHBIE IIPOMEXKYTKM BPEMEHU IPU PaBHOYCKOPEHHOM
JIBUKEHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIJIIO.

N3yuenue IBUKEHUS IAPUKA B BA3KOM KUJIKOCTH.

N3yuenne nBuxeHus Tena, OpoIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTH  [amunes. IlepBeii  3akoH  HerotoHa.
NuepuumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepnosunuu cui. Bropoi 3akoH HeroToHa
JUIsL MAaTEPUAIbHON TOUKHU. Tpernii 3akoH HproTOHA 1151 MaTepUaIbHBIX TOUYEK.

3akoH BcemupHoro TtsaroreHus. Cuma Tsbkectd. IlepBas KocMmudeckas
CKOpOCTb.

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



Tpenue. Buabl Tpenust (mokost, CKoabxkeHus1, kauenust). Cuna tpeHusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIBKEHUS U cujia TpeHus nokos. KoadgduimeHnt tpeHusl.
Cuiia conpoTHUBIIECHHUS NPU JIBMXKEHUU TeJa B dKUJKOCTU UITU Ta3e.

[TocTymarensHOE ¥ BpamaTeabHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cubl OTHOCHUTEIBHO OCH BpaleHud. Ilnedo cuibl. YcnoBus
paBHOBECHS TBEPAOIO TENA.

TexHu4yeckre yCTpoWCTBA M NPAKTHYECKOE MPUMEHEHUE: MOALIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHHE UHEPLIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenne cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedOpMaIii.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MAJCHUU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIbXEHUSL.

VYcioBus paBHOBecUs TBEPAOro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamopusie pabomaol

N3yuenne nBuxeHus Opycka 1mo HaKJIOHHOM ITOCKOCTH.

UccnenoBanre 3aBUCUMOCTH CWJI YNPYTOCTH, BO3HHUKAIOIIUX B MPYKUHE U
PE3HOBOM 00pasile, OT ux gaehopMaluu.

UccnenoBanne yciaoBHiI pPaBHOBECHS TBEPAOrO TEJIA, HMEIOIIETO OCh
BpallCHUS.

Tema 3. 3axonvl coxpanenus 6 Mexanuke

Nmnynbc MarepuanbHOW TOYKU (Tena), CUCTEMbl MAaTEpUAIbHBIX TOYEK.
Nmnynbc cuilbl U1 U3MEHEHHE HMITyJIbCa Tela. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE BMXKEHME.

Pa6Gora cribl. MOIIIHOCTH CHJIBI.



Kunernueckass sHeprusi MarepuajqibHOM TOYkH. TeopemMa 00 H3MEHEHUH
KUHETUYECKOU YHEPIUH.

[TorennuanbHas DHEPTHUSL. [TorennuanbHas DHEPIUs YIIPYro
nebopMupoBaHHON  TpykuHBI.  [loTeHIManpHasT  dSHeprus Tena  BONHM3HU
HNOBEPXHOCTH 3E€MJIN.

[loreHunanbHble W HENOTEHUUANbHble  CWiIbl.  CBs3p  pabOTHI
HEMOTCHUMUAJIBHBIX CWJI C U3MEHEHUEM MEXAaHWYECKOW SHEPIrUM CUCTEMBI TeEJl.
3aKOH COXpaHEHUSI MEXaHUYECKOM SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckre yCTpOMCTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
MPY>KUHHBI MUCTOJET, TBUKEHNUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBMXKEHUE.

[Tepexon mOTEHIMATLHON YHEPTUU B KHHETHUECKYIO i OOPATHO.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyenue abCONIOTHO HEYNPYroro yjuapa C MOMOIIBIO JBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

WccnenoBanue cBsi3u pabOThl CHJIBI ¢ U3BMEHEHHEM MEXaHUYECKON SHEpPTrUu

TCJIa Ha IPUMEPEC PaCTAKCHUA PE3MHOBOIO KI'yTaA.

Paznea 3. MoJgekyasipHast GQU3MKa U TEPMOJAMHAMMKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOW TEOPUHU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkenue. duddys3usa. Xapaktep ABUKEHUS WU
B3aWMOJICCTBUSL YaCTHI[ BEIIECTBA. MoJenn CTpPOCHUs Ta3oB, KUJIKOCTEU U
TBEPIBIX TEN U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeneil. Macca u

pazmepsl Mosiekyi. KonundecTBo BemectBa. [locTtosinnas ABoraapo.



TemnoBoe paBHOBecue. Temneparypa u €€ usMmepenue. lllkama temmeparyp
Llenbcus.

Mopens  upeanmpHOro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSPHO-
KMHETUYECKOW TEOpHH HJICabHOTO ra3za. AOCONIOTHas TeMmIiepaTypa Kak Mepa
CpeoHEeW KHHETHUYECKOW SHEPruM TEIUIOBOrO JABWMKEHUsA dvacTwil rasza. lllkama
temneparyp KenpBuHa. 1'a3oBbie 3akoHbl. YpaBHeHue MeHneneeBa—Knaneipona.
3akoH JlanbTroHa. M3omponecchl B UAEATIBHOM Tra3e ¢ NOCTOSHHBIM KOJIMYECTBOM
BeniecTBa. ['paduueckoe mnpencTaBieHuE H3OIMPOIECCOB: H30TEpPMa, HU30X0pa,
u3obapa.

TexHu4yeckrue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCAUHEHHM.

OmnbrTel 110 U PYy3UN )KUIKOCTEH U TA30B.

Monenb 6pOyHOBCKOTO ABUKEHUSI.

Mogenb onsita llTepHa.

OnbIThI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aUMOJECHCTBHUS.

Mopens, HILTIOCTPUPYIOIIAS TPUPOIY AABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHHUE COCTOSIHHS HJICAUIBHOIO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

OmnpeneneHne Maccel BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEPEHHUI
00bEMa KOMHATBI, JABJICHUS U TEMIIEpaTyphbl BO31yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKY MIapaMETPAMU COCTOSIHUS Pa3pEKEHHOIO
rasa.

Tema 2. Ocnoebl mepmoouHamuxu



TepmonuHamuueckasi cucteMa. BHYTpeHHSIE SHEpPrus TEPMOJIUHAMUYECKOM
CUCTEMBI U cIocO0bI €€ n3MeHenus. KonnuecTBo TemnoThl U padota. BHyTpeHHss
SHEprus  OAHOATOMHOIO  WJAEAJIbHOro  rasza. Buuel  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3yUYeHHE. YJIeIbHas TEIJIOEMKOCTh BEIIECTBA.
KonudecTBo TemioTsl IpH Terionepeaaye.

[Tousatue 00 angmabaTtHOM mponecce. llepBblii 3aKOH TEPMOJUHAMUKH.
[IpumeHnenre mepBOro 3akoHa TEPMOJMHAMUKH K m3ompoieccaMm. ['paduueckas
UHTEpIpeTalus padoThl rasa.

Bropoii 3akon TepmoguHamuku. Heo6patuMocTh mpoiieccoB B MPUPO/IE.

TennoBple  MammHbl.  [IpuHOMNBL ~ AEWCTBHMA — TEIUIOBBIX  MAIIHWH.
[IpeobpazoBanusi ’HEepruM B TEIUIOBbIX MamiuHax. KosdduuueHnt mnone3Horo
nedctBust TermoBod MamuHbl. [{ukn KapHo u ero kosdduiveHT mosie3Horo
NEeNCTBUA. DKOJIOTMYECKHUE MPOOIEMBI TEIIOIHEPTETUKH.

TexHudyeckre YCTPONCTBA U MPAKTUYECKOE MPUMEHEHUE: JBUTATENb
BHYTPEHHETO CTOPaHMUsI, OBITOBON XOJOMUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

N3meHeHnne BHYTpEHHEH JHEPruu Teia TNpPH COBEPUICHHWU PaOOTHI: BBLUIET
npoOKu u3 OYTBUIKM TOJ JEUCTBHEM CXAaTOro BO3JyXa, HarpeBaHue ddupa B
JATYHHOU TpyOKe ImyTéM TpeHUsl (BUICOAECMOHCTpAITHS ).

N3MeHeHne BHyTpeHHEH SHEPTUH (TeMIiepaTypbl) Tena Mpu Terionepeaaye.

OnpIT mo anauabaTHOMY pACHIMPEHUI0 BO3J1yxa (OMBIT C BO3YIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENsl BHYTPEHHETO0 CrOpaHusi, pEaKTUBHOTO
JBUTATETIS.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

N3mepenue yaenpHOM TENIIOEMKOCTH.

Tema 3. Azpecamnivie cocmoanusa eeuwecmea. Dazoevie nepexoont



[TapooOpa3oBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIAXXHOCTh BO3Ayxa. HachelllleHHBIM Tap. YaenbHas TeEIIoTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYpPhl KUTICHUSI OT JIaBJICHHUSI.

Teépmoe Teno. Kpucranmnuueckue u amopdHbie Tera. AHU30TPONHS CBOWCTB
kpuctaiioB. Kuakue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBienue u
KpUCTaIU3aIys. Y ienbHas Tersiora miasieHus. Cyonumarms.

YpaBHEHHE TEIIOBOTO OajaHca.

TexHu4yeckre yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOIMU IMOJTYyUYEHHUs] COBPEMEHHBIX MaTEpPHUaJOB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U U.

Jlemoncmpayuu

CBoJCTBa HACBIIIEHHBIX TAPOB.

Kunenue npy noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U13MEpPEHUS BIAXKHOCTH.

HaOmronenue HarpeBaHus U IJIABJICHUS] KPUCTAITIMYECKOrO BEILIECTBA.

JleMOHCTpanus KpUucTaioB.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

HN3mepenne OTHOCUTENIBHOW BIAKHOCTH BO3yXa.

Pasznea 4. JaekrpoauHaMuka

Tema 1. Inekmpocmamuka

OneKkTpu3aumst Tela. OJIEKTPUYECKMM 3apan. JBa Buaa JIIEKTPUYECKUX
3apsaoB. [IpoBONHUKM, IUAIEKTPUKU W TMOJYIPOBOJHUKHU. 3aKOH COXPaHEHUSA
3JIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akod Kynona. TodeuHblil aneKTpuyecKuil 3apsi.
Onektpuueckoe rmojie. Hanpsok€HHOCTh  AnekTpuueckoro mojs.  [IpuHiun

CYIEPHO3UIIAMN DJIEKTPUYECKHUX MMOJIEH. JIMHNM HANpsiKEHHOCTH 3JIEKTPUUECKOTO

I1OJIA.



Pabora cun  anektpoctatmdyeckoro  moss.  [lorenmman.  PasHocTh
NOTECHIMANOB. [IpOBONHUKM W JHMAJIEKTPUKKA B IJIEKTPOCTATUYECKOM  IIOJE.
JlvpnexkTpruyeckas MPOHULAEMOCTb.

DnekTpoéMKocTh. KonaeHncaTtop. DIeKTpOEMKOCTh MIOCKOTO KOHAEHCATOPA.
DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: BJIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTaTHUECKas 3allluTa, 3a3eMJICHHE JJIEKTPONPHUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN alIapar, CTPYHUHBIN IPUHTED.

Jlemoncmpayuu

YCTpONUCTBO Y MPUHLIMUII IEUCTBUS DJIEKTPOMETPA.

BzaumonencTBre HaA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TMOJIE 3aPSKEHHBIX TEIL.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIA3TIEKTPUKH B 3JIEKTPOCTATHYECKOM TIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO0 KOHJAEHCaTopa OT IUIOIIAIH
IUTACTHH, PACCTOSHUSA MEXAY HUMHU U JUAJIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHIEHCATopa.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenne 3nekTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toxku ¢ paznuunvix cpeoax

OJIEKTPUYECKAN TOK. YCIIOBHS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
UcTtounuku Toka. Cuna Toka. [I0CTOIHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 y4acTKa LEnH.

DIEKTPUUECKOE COMPOTUBICHUE. Y EIbHOE CONPOTHUBICHUE BELIECTBA.
[TocnenoBarenpHOE, MapAILIEIBHOE, CMEIIAHHOE COEAUHEHNUE IPOBOJHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTh

QJICKTPUYICCKOI'O TOKaA.



DNEeKTPOABIKYIIAs CUila M BHYTPEHHEE CONPOTUMBIECHHWE HCTOYHMKA TOKA.
3axon Oma /171 OJIHOM (3aMKHYTOM) 3J1eKTpruyeckol nenu. KopoTkoe 3aMbIKaHHeE.

DOneKTpoHHass  NPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTb
CONPOTHUBJIEHUSI METAJNIOB OT TemIieparypbl. CBEpXIPOBOAUMOCTb.

DneKkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[ToynmpoBOIHUKH. CoOcTBeHHass W TpHUMECHas  MPOBOAUMOCTH
noaynpoBogHUKOB. CBoiicTBa p—N-niepexoaa. [lonynpoBoaHUKOBBIE TPUOOPHI.

ONeKTpu4ecKnid TOK B pacTBOpax M paciulaBax  AJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOUALINS. DIEKTPOJIH3.

OnexkTpudyecknid TOK B ra3ax. CaMOCTOATENbHBIA M HECAMOCTOSATEIBHBIN
pa3psan. Monuus. [Inazma.

TexHuueckne ycTpoiicTBA M MNPAKTUUYECKOE NPHUMEHEHHUE: aMIIepMETD,
BOJITMETP, pEOCTaT, HCTOYHHUKU TOKA, DJJIEKTPOHArpeBaTelibHbIe MpPUOOpHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYyMHBIH AUO/,
TEPMUCTOPHI U (HOTOPE3UCTOPHI, TOTYIIPOBOJHUKOBBIN U0/, TaJIbBaHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKAa U HANIPSIKEHUS.

3aBUCUMOCTb CONPOTHUBIICHUS UWIMHAPUYECKUX NPOBOAHUKOB OT JJIMHBI,
IUTOLIA/IH TTONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMmelaHHOE COeIMHEHNE MTPOBOIHUKOB.

[IpssiMoe wu3MepeHue >IeKTpoABMKYHIeH cuibl. KopoTkoe 3aMblKaHHe
raJIbBAaHUYECKOr 0 3JIEMEHTA U OIIEHKAa BHYTPEHHET O CONMPOTUBIIECHUS.

3aBUCUMOCTb COIPOTHUBIICHHSI METAJIOB OT TEMIIEPATYpPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii pa3psil U MpOBOJIUMOCTh BO31yXa.

OnHOCTOPOHHSSI MPOBOAMMOCTD JUOJ1A.

Vuenuueckuii sxcnepumenm, nabopamopnuvie pabomol

I/IBY‘JGHI/IG CMCIIAHHOI'O COCAUHCHUA PE3UCTOPOB.



N3mepenne 37eKTpOoABMKYIIEH CUITbI UICTOYHUKA TOKAa U €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

Habmonenue >nexkrpoinusa.

MexnpeaMeTHbIE CBA3H

N3yuenne xkypca ¢usuku 6a3oBoro ypoBHs B 10 kjacce OoCyIIECTBISIETCS C
YU4ETOM COJAEPKATENbHBIX MEXIIPEAMETHBIX CBA3€H € KypcaMH MAaTEMAaTHKH,
OMOJI0THH, XUMHH, Teorpadyy U TEXHOJIOTUH.

Mesicnpeomemnvie nonsimusi, CBSI3aHHbIE C U3YYEHHEM METOAOB HAy4YHOTO
NO3HAHMS: SIBJI€HME, Hay4dHbIH (akT, runoresa, (pusmyeckas BeIMYMHA, 3aKOH,
Teopusi, HaOIIOACHNE, SIKCIIEPUMEHT, MOJEIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelmieHue CHUCTEMbl ypaBHEHWM, JUHEHHas QyHKUUA,
napaloua, runepoosa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMH:
CUHYC, KOCUHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKINH Ha OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

Buonocus: mexanudeckoe IBWKEHUE B )XKMBOW mpupoze, Auddy3usi, ocMoc,
TEII000OMEH KUBBIX OpraHU3MOB (BUABI TEIUIONEPEIauH, TEIJIOBOE PaBHOBECHE),
ANIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TN, KUIKOCTEH U
ra3oB, JJIEGKTPUYECKHE CBOWCTBA METAJJIOB, J3JIEKTPOJUTHUYECKAs UCCOLUAINS,
rajbBaHUKA.

l'eocpaghus: BnaxHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpEeHHs] B TEXHUKE, MOAIIWIHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET W JpPyrue), ABUTATENIb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBOW XOJOJMIBHUK, KOHJUIIMOHEP, TEXHOJIOIHH
IIOJIyYEHMSI COBPEMEHHBIX MaTepUaoB, B TOM YHCJIE HAHOMATEPUAJIOB, U

HAaHOTCXHOJIOTHH, 3JICKTPOCTATHYCCKAA 3alluTa, 3a3CMIICHHC BHGKTpOHpI/I60pOB,



KCEpOKC, CTPYWHBIN IIPUHTED, ANEKTPOHArpeBaTEIbHbIE npuOopHI,

ANIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

11 KITACC

Pa3nen 4. JnekTpoauHaMuKka

Tema 3. Maznummnoe none. IneKmpomazHuUmMHaAA UHOYKUUSA

[ToctossHHBIE ~ MarHUTHL.  B3aumoaelcTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MaruntHoe mone. Bekrop marHuTHOM wuHAYKOMH. [IpuHIMD cynepno3uuun
MAarHUTHBIX MOJeW. JIMHMM MarHuTHOM WHAYKUUW. KapTuHa JIMHWKM MarHUTHOU
UHYKIHUH MOJIS MOCTOSSHHBIX MAarHUTOB.

MarnutHoe 10Ji€ TPOBOJHUKA C TOKOM. KapThHa JWMHUKA WHIYKIAA
MAarHUTHOT'O MOJ JJMHHOTO NPSIMOTO MPOBOJHMKA U 3aMKHYTOrO KOJBIEBOTO
IIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzaumoaencTBie mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOAyJIb U HallpaBjieHUE. J[BUKEHUE 3apSKEHHON YaCTULIBI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabora cuiel JlopeHua.

SBneHne DIIEKTPOMArHUTHOM HMHAYKIMH. [lOTOK BeKkTOpa MarHMTHON
UHIYKUUKW. OJEKTPOABIKYIIAs CWIA WHAYKIUUA. 3aKOH 3JIEKTPOMArHUTHOM
nHayknuu dapanes.

BuxpeBoe »anekTpuyeckoe moiie. DJIEKTPOJABIKYIIAS Cula HHIYKIUU B
IIPOBOJHHUKE, IBUKYIIEMCS IOCTYNATEIBHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHnykTMBHOCTE.  SIBIEHME CaMOMHAYKLUHMH. OJEKTPOABIKYLIAs CHIIA
CaMOMHAYKIIHH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMArHUuTHOE TOJIE.



TexHudyeckre YCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHUE: TIOCTOSHHbBIC
MarHuThl, JJEKTPOMArHUTHI, JJEKTPOABUTATENb, YCKOPUTEIU DSJIEMEHTApHBIX
YaCTUll, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MAarHUTHBIM TTOJIEM.

JIMHUM MHIYKIIMA MAarHUTHOT'O TIOJISI.

B3aumopelicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amrepa.

JevictBue cuibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SBneHue >IEKTPOMAarHUTHOW UHTYKITUH.

IIpaBuiio Jlenna.

3aBUCUMOCTH DJIEKTPOJBIKYIIECH CHUIIBI MHAYKIUA OT CKOPOCTH H3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiIeHME CAaMOUHIYKIIUU.

Yuenuueckuii sxcnepumenm, rabopamopHuvle pabomul

N3ydeHrne MarHuTHOTrO MOJIsl KaTYIIKH C TOKOM.

HccnenoBanue AeHCTBUA MOCTOSSHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBaHue sSBICHUS 3JIEKTPOMArHUTHON MHIYKIIHH.

Pazneu 5. KoJsie0aHus1 ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMacHumHle KO1e0aHus

Konebarenprnass  cucrema. CBoOOAHBIE  MEXaHMYECKHE  KoJIcOaHUS.
I'apmonnyeckue konedanus. [lepmon, vacrora, amminryaa u (asza KojieOaHUN.
[IpyxvHHBIN MassTHUK. MareMaTH4eCKU MasTHUK. YPAaBHEHHE TapMOHHYECKHUX
kosneOanuii. [IpeBpalenre sHEPruy Py TapMOHUISCKUX KOJICOaHMSIX.

Konebarenbupiii koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJIEOAHUS B
UeabHOM KOJie0aTeIbHOM KOHType. AHAJIOTHS MEXIY MEXaHHYECKUMH |
AJICKTPOMarHuTHBIMUA  Kojiebanusmu. @dopmyna Tomcona. 3akoH COXpaHEHUs

OHCPIUU B HACAIIbHOM KoJIcOaTeIIbHOM KOHTYpPC.



[IpeacraBienue o 3aTyxaroumx KoueOaHUsAX. BbIHYKEHHbIE MEXaHUYECKUE
kosneOanus. Pesonanc. BeiHy X 1€HHBIE 371€KTPOMArHUTHBIE KOJIEOAHNUS.

Ilepemennblii TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUINTYAHOE€ W JEHUCTBYIOLEEC 3HAYEHUE CHJIBI TOKa MU
HAIPSIKEHUS.

Tpanchopmarop. [Ipon3BoacTBO, nepenada U MOTPEOIICHUE DIICKTPUICCKON
SHEPrur. DKOJOTHYECKHE PUCKHU MPHU MPOU3BOACTBE 3IeKTpodHepruu. Kynbprypa
UCITOJIb30BAHUS JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: DJIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIUHUU IJIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOATENbHOW CHCTEMBI (MPYKUHHBIN WU
MaTeMaTU4YECKUM MasiTHUK ).

Habmronenue 3aryxaromux KojaeOaHuu.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJIEOaHUI.

Habmonenne pe3onanca.

CBOOOIHBIE DIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HATIPSDKEHUST OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOaHU.

Pe3sonanc mnpum mocienoBaTeNIbHOM COEAMHEHWUH PE3UCTOpPA, KaTyLIKH
WHIYKTUBHOCTH M KOHJEHCATOPA.

Mopens JIMHUY JJIEKTPONEPENAYH.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

HccnenoBanre 3aBUCUMOCTH MEPUOAA MalbIX KOJIEOAHWI I'py3a HA HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne nepeMEHHOro TOKAa B LENH W3 IIOCIENOBATEIBHO
COCIMHEHHBIX KOHIEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMacHuUmHble 60JIHbL



Mexanudeckue BOJHBI, ycioBus pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJIMHa BOJIHBL. [lomepeuHble W MPOJOJIbHBIE BOJHBI.
WNHrepdepenus u Auppakums MEXaHUUECKHUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS U3JYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanusa BektopoB E, B, V B sanexkrpomarautHoi BonHe. CBoiicTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, MOoJspu3anus, audpakuus,
uHTepdepenirs. CKOpocTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3M€KTPOMAarHUTHBIX BOJIH. [[pUMEHEHUE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI paIUOCBA3U U TEIEBUACHU. Pannonokanys.

DNeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAOIIEH Cpebl.

TexHuueckne ycTpoilcTBAa M MPAKTHYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3BYKOBas JUAarHOCTUKa B TEXHUKE M MEIWLHHE, panaap,
paauonpuéMHUK, TeTIEBU30p, aHTeHHa, Tenedon, CBYU-meus.

Jlemoncmpayuu

OO6pa3oBaHue 1 pacpoCTpaHEHHUE NMONEPEYHBIX U MTPOJOIBHBIX BOJIH.

Koneo6mromeecs T€10 Kak HCTOYHUK 3BYKA.

HaGntonenue orpakeHus: M NpeIOMIICHUS MEXaHUYECKHUX BOJIH.

Habntonenune unrepdepennnu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

Halntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOM U
4acTOTOM KOJIEOaHU.

HccnenoBanre  CBOMCTB — AJIEKTPOMAarHUTHBIX — BOJIH: OTpa)k€HUE,
npesoMIIeHUE, MoNspu3anus, Aupakuus, HHTep epeHIIHs.

Tema 3. Onmuka

l'eomerpuueckas onruka. lIpsmonnHElHOE pacnpoCTpaHEHUE CBETa B

oaHopoaHou cpexne. JIyu cBera. ToueuHbld HCTOYHHUK CBETA.



OTtpaxenue cBera. 3akoHbI oTpaxeHusi cBetra. [locTtpoenne nzoOpaxeHuil B
IJIOCKOM 3€pKae.

[Ipenomienue cBera. 3aKkOHbI MPETOMIIECHUS CBETa. AOCONIOTHBIN MOKa3aTelNb
npenomieHus. llonmHoe BHyTpeHHee oTpaxenue. lIpenenbHblii yroia mOJIHOTO
BHYTPEHHETO OTPAXKEHUS.

Hucniepcus cBeta. CiioxHBIN cocTaB Oenoro ceera. LBer.

Cobuparomue u pacceuBaromde JuH3BL. ToHKas mauH3a. DOKycHOE
paccTosiHME W ONTHYecKash cuja TOHKOW JuH3bl. Iloctpoenue uzoOpaxeHHil B
coOuparolux U paccenBaronux jJuH3ax. dopmyna TOHKOW JHMH3BI. YBETUYEHUE,
JaBAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON OIITUKH.

BonnoBast ontuka. Wurepdepennus cBera. KorepeHTHblE HCTOYHUKH.
VYcaoBuss HaOMIOIEHUS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEpP(EpPEHIIMOHHOU
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hubpaknus cBera. JudpakinmonHas pemérka. YCiaoBUe HAOIIOACHHUS
[JIaBHBIX ~MaKCUMyMOB TIpM TNAJ€HUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHu4yeckre yCTpoWCTBA M NPAKTUYECKOE IPUMEHEHHE: OYKH, JIyIa,
dboToanmapaT, MPOCKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHUKA, TUPPAKIUOHHAS PEIIETKA, TTOISIPOUI.

Jlemoncmpayuu

[IpsAMonuHENHOE pPACHpPOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
Onrtuueckue mpuoopHI.

[TonHoe BHyTpeHHEE oTpakeHue. Monenb cBeToBoAa.

UccnenoBanne cBOMCTB N300paKeHUM B JIMH3AX.

Mopaenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmonenne natepdepeHnm cBera.

Habmonenue nudpakiuu ceera.



HabGntonenue nucnepcuu cBera.

[Tonydenue ciekTpa ¢ MOMOIIBIO PU3MBI.

[TomyyeHue ciekTpa ¢ MOMOIIbIO AUPPAKLIUOHHON PEHIETKH.

HaOmronenue nonspusanuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3MepeHnue nokazaresns npeaoMiIeHUs CTeKIa.

UccnenoBanre cBOMCTB N300paKeHUM B JIMH3AX.

HabGntonenue nucnepcuu cBera.

Paznen 6. OCHOBBI CIeHIUAIBHON TEOPUH OTHOCUTEIHLHOCTH

I'panuipl  TPUMEHUMOCTH — KiaccM4yeckod — mexaHuku.  [loctynaTsl
CIICLMAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BAKyyM€, IPUHLIMI OTHOCUTEIbHOCTH DUHIITEIHA.

OTHOCUTENHLHOCTh OJTHOBPEMEHHOCTHU. 3aME/IJICHUE BPEMEHHU U COKpalleHUE
JUTUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPIUEH U UMITYJILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPrus
MOKOSI.

Paszpnen 7. KBanToBas ¢pusuka

Tema 1. Dnemenmuvt K6aHMOBOU ONMUKU

®ortonsl. opmyna [Inanka cBsi3u 3Heprur GOTOHA C €ro YaCTOTON. DHEprus
U UMIyJbC (pOTOHA.

OtkpsiTue 1 ucciaeaoranue gorodddexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dororpdexra. YpaBuenue ODuHiuTeHa A1 dorodddexra. «KpacHas rpaHunar»
dotodddekra.

Jasnenue ceera. OnbiThl I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckne ycTpocTBa W MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHas 6aTapesi, CBETOAUOI.

Jlemoncmpayuu



®otor(pheKT HAa yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

WccnenoBanue 3akoHOB BHEHIHETo (poTodddekra.

Cseronmog.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO 0 -4acTHIL.
[Lmanerapnas Mmogmens aroma. llocrynater bopa. M3nydyenue u mormiomieHue
(GOTOHOB TpU TEpexojie aTroMa C OJHOTO YPOBHS SHEPruu Ha Apyrou. Bujs
criekTpoB. CIIEKTp YPOBHEW HEPrUr aToMa BOJIOPO/IA.

BonnoBsie cBoiicTBa yactull. Bonusl e bpoitis. KopryckyisipHO-BOJTHOBOM
TyaJIA3M.

CnoHTaHHOE U BBIHYXJCHHOE U3IIyUYCHHE.

TexHu4yeckrue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHME: CIEKTPAJIBbHBIN
aHau3 (CIEKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGnronenmne nuHeyaThIX CIIEKTPOB U3ITYYECHHS.

Jlazep.

Yuenuueckuii skcnepumenm, 1abopamoptule pabomuol

Habmonenue nuHe4aToro crekTpa.

Tema 3. Amomnoe a0po

DKCNEPUMEHTBI, JOKAa3bIBAIOIIAE CIOKHOCTh CTpOoeHUs sapa. OTKpbITHE
pagunoaktTuBHOCTH.  OmbiTel  Pe3epdopma mo  ompeneneHuro  cocTaBa
paguoakTuBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, TamMMa-U3ITy4ICHHUS.
Binsinue paanoakTUBHOCTH HA KUBbIE OPTaHU3MBI.

OTtkpeITHE TIpOTOHA M HeWTpoHa. Hykionnas monens sigpa [ 'eizenOepra—

NBanenko. 3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.



Anbpa-pacnaa. DNeKTpOHHBIH M MO3UTPOHHBIM Oera-pacnan. ['amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprus CBs3M HYKJIOHOB B sifpe. AnepHbie cuibl. [ledekt maccsl sapa.

SnepHbie peakuun. JlesieHue u CUHTE3 SAEDP.

Anepusiii peaktop. Tepmosimepubiii cunTe3. [IpobiieMbl M MNEPCHEKTUBBI
AJIEPHOM SHEPTETUKU. DKOJIOTMYECKHUE ACTIEKTHI AIEPHON SHEPTETHKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTtobl HaOIIOICHUS U PETUCTPALIUN AIEMEHTAPHBIX YaCTHII.

dyHaMeHTaIbHbIe B3auMOIeHCTBUS. EMUHCTBO u3nueckoi KapTUHBI MUPA.

TexHu4yeckre yCTpOWCTBa U MPAKTUYECKOE NPUMEHEHHE: NO3UMETP, KaMmepa
Bunbcona, sigepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

C4Y€TunK MOHU3HUPYIOIHX YACTHIL.

Yuenuueckuii skcnepumenm, 1abopamopnvle pabomoi

UccnenoBanne TpekoB 4acTuIl (10 TOTOBBIM (G oTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U aCTPOPUMKH

Oraribl pa3BUTHA acTpoOHOMUHU. [IpUKIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
aACTPOHOMMUH.

Bun 3Bé3aHoro neba. Co3Besnus, sipkue 3BE3NBI, IJIAHEThl, UX BUIUMOE
JBHKCHHUE.

Conneynas cucrema.

Connue. ConHeunass akTuBHOCTb. McTouHuk sHeprum ConHUAa W 3BE3N.
3BE3M1BI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[narpamma «CHEKTpalbHBIM KJlacC —
CBETUMOCTBY». 3BE31bl TJIaBHOM MOCIEHOBATEIBHOCTU. 3aBUCHMOCTh «Macca —
CBETHUMOCTB» JUI 3BE3] TJIABHOW IOCIIENOBATEIBHOCTH. BHyTpeHHee cTpoeHue
3B€31. COBpEMEHHBIE NPEACTABICHUS O MPOUCXOXKAEHUHU U 3BoMonnu ConHuna u

3BE3/1. DTanbl )KU3HU 3BE3/I.



Mueunsiii [Tyte — nama I'anaktuka. [lonoxenue u nBuwxkeHue CoyiHUA B
lNanaxktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHbIE ABIPHI B sApax
TaJaKTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa06ma. Pazberanue rajmakTuk.
Teopust bonbmoro B3psiBa. PenukroBoe nsinyyeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranakruka.

Hepewénnbie npo6iieMbl aCTPOHOMUM.

Vuenuueckue nabnooenus

HaGntonenust HeBOOpYKEHHBIM TJ1a30M C UCIIOJIB30BAHUEM KOMIBIOTEPHBIX
NPWIOKEHUH Il ONpelelIeHUs] OJIOKEHUsI HEOECHBIX 0O0BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3usl CEBEPHOTO MOMYyIIApUs U SIPKUE 3BE3IBL.

Habnronenus B Teneckon Jlynsl, mianer, Mueunoro [lyru.

O0o01maiee NOBTOpPeHNE

Ponr ¢u3uku W acTpOHOMUM B HSKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COIMAJIEHON M ATUYECKOU chepax MesTeTbHOCTH YeIOBEKa, POJb U MECTO (PH3UKH
U aCTPOHOMHUU B COBPEMEHHOM HAYYHOM KapTHHE MHUpPA, POJb (PU3NUECKON TEOpHH
B (GOpPMHUpPOBAHUU TPEACTaBICHUNA O (U3HUECKOM KapTUHE MHUpPa, MECTO
buznueckoil KapTUHBI MHUPa B OOIIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IPEACTABIECHUNA O IPUPO/IE.

MeknpeaMeTHbIEe CBSA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcs C
Y4ETOM COJECPKATEIBHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMH MAaTE€MaTHUKH,
OMOJI0TMH, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nowsmusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
MO3HAHUS: SIBJICHUE, HAyYHbIH (akT, rumore3a, (U3MYECKas BEIMYMWHA, 3aKOH,
Teopusi, HaOII0ICHNE, SIKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peUIEHHE CHUCTEMBl YPAaBHEHHUM, TPUTOHOMETPUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUIOHOMETPUYECKOE

TOXIACCTBO, BCKTOPBI M HUX IIPOCKOHWHN HAa OCH KOOPAHWHAT, CJIOKCHHUC BCKTOPOB,



MIPOU3BOJIHBIEC DJIEMEHTAPHBIX (YHKIMHI, NPU3HAKK TOA00USI TPEyTrOJbLHUKOB,
oTnpeJieNIeHne IOAaau TUIOCKUX (GUryp u oobéma Tel.

buonocus: >nekTpudeckue SIBJICHUS B KUBOM MpuUpoOjiE, KojieOaTelbHbIC
JIBUKECHUS B )KUBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KMBOW MPUPOJIEC, JCUCTBUE
paJnanuy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KpUCTAJIIMUECKasi CTPYKTypa TBEPABIX
TEJI, MEXaHM3Mbl OOpa3OBaHUS KPUCTAIIMYECKOW PEMIETKH, CHEKTPaIbHBIN
aHaIu3.

leoepaghus:  maruuTHBIE TIONMIOCA 3€MJIM, 3aJIEKM  MATrHUTHBIX PV,
dboTochEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMJIICTPSICCHMIA.

Texnonocus: NWHUAKA DJIEKTPOIIEpENAdy, TEHEPATOpP MEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENb, WHAYKLIHWOHHAs I1€4b, pajap, PaguoONpUEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsI OITHKA,

coJiHEeYHas Oarapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMS YYEBHOI'O
INPEIMETA «®PU3UKA»

OcBoenne yudebHOro mpeamera «Dus3mka» Ha ypOBHE CpPEAHETO OOIIEro
oOpa3zoBaHus (0a30BbI YPOBEHB) JOJAKHO OOECIEUUTHh JIOCTUKEHUE CIIETYIOIIUX

JIMYHOCTHBIX, MCTAITPCAMCETHBIX U IIPCAMETHBIX O6p330BaTeJ'IBHBIX PE3YyJIbTATOB.

JINYHOCTHBIE PE3YJIBTATHI
JIn4HOCTHBIE PE3YIbTATHl OCBOCHUSI yueOHOro npeamera «Ou3ukay AOJKHbI
OTpakaTb T'OTOBHOCTh M CIOCOOHOCTh OOYYAIOUIUXCA PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH MO3UIIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOEXJIEHHH, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM ILIEHHOCTSIM POCCHHMCKOTO OOINECTBA, PACIIMPEHUE YKU3HEHHOI'O
OMbITa W OMbITA JIEITEILHOCTH B MPOLIECCE pPeaau3allii OCHOBHBIX HAIpaBJICHUM

BOCIIMTATEIbHOU ACATCIIPHOCTHU, B TOM YHCJIC B HaCTH.:



1) rpamIaHCKOro BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTI'O WiI€HAa POCCUIICKOT0 OOIIECTBA;

NPUHITHE  TPAJAWIMOHHBIX  OOIEYENIOBEUECKMX TYMAHUCTUYECKUX W
JEMOKPATUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NIEATEIIBHOCTh B MHTEpPECAX IPaXJaHCKOIO
00IIIeCTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00Pa30BaTEIbHOM OpPraHU3aIuy;

YMEHHE B3aUMOJIEVCTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
uX QYHKIUSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESATENbHOCTH;

2) NIaTPHOTHUYECKOT0 BOCTIMTAHMUS

c(hopMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKOU VJIEHTUYHOCTH,
MaTpUOTHU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHUKECHUSIM
POCCHICKUX YIEHBIX B 00J1aCTH (DU3UKH U TEXHUKU;

3) TyXOBHO-HPaBCTBEHHOT'0 BOCITUTAHNS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHUBATh CHUTYAallMI0 M MPUHUMATh OCO3HAHHBIC DPEIICHMUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCIE B
NESATEIIbHOCTA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJ]a B IOCTPOCHUE YCTONUYUBOTO Oy IYIIEro;

4) 5¢TeTHYEeCKOr0 BOCTIMTAHMS:

3CTETUYECKOE OTHOIICHHE K MHUPY, BKIIKOUYAs ICTETUKY HAYYHOTO TBOPYECTBA,
pHCYIIero (GU3NIecKoil HayKe;

5) Tpy10BOr0 BOCIIMTAHUSI:

UHTEpEC K Pa3IMyHbIM cdepaM MNpoPecCHOHAIBHON AEATEIHHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM U TEXHUKOMN, YMEHHE COBEPIIIaTh OCO3HAHHBIN BHIOOD

Oynyiiei mpodeccun U peaaru30BbIBaTh COOCTBEHHBIC )KU3HCHHBIC TIJIAHBI;



TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO M caMOOOpa30BaHUIO B 00JIACTH
(GU3HKY Ha TIPOTSHKEHUN BCEH KU3HM,

6) 3K0JI0rH4ecKOro BOCIIUTAHHUS:

c(hOpPMHPOBAHHOCTh 3KOJIOTHUECKOW KYJIBTYPBI, OCO3HAHHE TJIO0ATHHOTO
XapaKkTepa SKOJIOTUIECKUX TPOOIIeM;

IJTAHUPOBAHUE U OCYILECTBJIEHHUE JCUCTBUN B OKPYKAIOIIEH Cpelie HA OCHOBE
3HAHUS LEJIed YCTOWUYUBOIO Pa3BUTHs YEIIOBEYECTBA;

pacuipeHre OmbITa JEATeIbHOCTH HKOJOTMUYECKON HamNpaBiIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (QU3HUKE;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO pa3BUTHS (PU3UICCKON HAYKH;

OCO3HAHWE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IIpOIIECCE
U3y4eHUS  (QU3NKH  OCYIICCTBIATH  TPOEKTHYIO U HCCIIENOBATEIHCKYIO

ACATCIbHOCTD MHAWBUAYAJIBbHO U B I'PYIIIIC.

METAINPEIJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHBbIE YUeOHbIE JIelicTBHSI
ba3oBble JJornyeckue 1eMcTBUS:
CaMOCTOATETTLHO  (OPMYNHpPOBATH W AKTyaIM3UPOBAaTh  MPOOIIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONPENEINISITh LEINU JEATEIBbHOCTH, 3aJ1aBaTh IMApaMETPbl M KPUTEPUU HX
JIOCTHKCHMS,
BBISIBIISITh  3aKOHOMEPHOCTM M TNPOTHUBOPEUHMS B  PACCMATPHUBAEMBIX
(bU3UYECKUX SBJICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIINXCS

MaTepHUaJbHBIX U HEMATEPUAJIbHBIX PECYPCOB;



BHOCUTH KOPPEKTHUBBI B JIEITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJSIM, OLIEHUBATh PUCKH MOCJIEACTBUH IEATEIbHOCTH;

KOOpJMHUPOBATb M  BBINOJHATH paboOTy B  YCIOBHSX  pEaJIbHOrO,
BUPTYaJbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMOCHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHHUE MTPU PEHICHUH KU3HEHHBIX TPOOIEM.

basoBble ucciaenoBare/ibCKie AeHCTBHSA

BJIAJCTh HAy4YHOM TEPMHUHOJIOTMEH, KIIFOYEBBIMH HOHATHSAMU M METOJAaMH
(pu3nueckoil HayKu;

BJIa/IETh HaBBIKAMH Y4€OHO-HCCIIEI0BATEIbCKON U MPOEKTHON AESITEIbHOCTU
B 00jacTu (pU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIBbHOMY IOUCKY
METOJIOB pElIeHUs 3ajad (U3HUECKOr0o COJEpKaHUs, NPUMEHEHUIO Pa3IuYHbIX
METOJI0B [T03HAHMSI;

BJIAJE€Th BHJAMU JCSATEIBHOCTH 1O IOJIYYEHUIO HOBOIO 3HAHMS, €ro
UHTEpPIpETAlY, NpeoOpa3OBaAHUI0 M NPUMEHEHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIUsIX, B TOM YHUCJIE [IPH CO3JaHUH YUEOHBIX IPOEKTOB B 00s1acTH (DU3UKH;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyallM3MpOBaTh 3ajaady,
BBIIBUTATh TUIOTE3y €€ pEUICHUs, HaXOAWTh apryMEHThI IS JI0Ka3aTelIbCTBa
CBOMX YTBEPKIICHMM, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PELLICHHUS;

AQHAIM3UPOBATH IIOJYYCHHBIE B XOJE PEIICHWs 3aJadd  PE3yJIbTaThl,
KPUTHUYECKU OLIEHUBATh MX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh M (HOpMYIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa3oBaTEIbHOM
NEeATENbHOCTH, B TOM YHCIIE IPU U3YUYEHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

yMeTh TIEPEHOCHTHh 3HAaHUS 1O (HU3UKE B MPAKTHUECKYIO 001acTb
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTell;

BBIJIBUT'aTh HOBBIE UJIEH, ITPEJIaraTh OPUIMHAIBHBIE ITOIXO/IbI U PELIEHUS;

CTaBHUTDb HpO6H€MBI " 3a1a4, JOITYCKAIOMKUEC aJIbTCPHATUBHBIC PCIICHU.



Pabora ¢ unpopmanueii:

BJIaJI€Th HAaBBIKAMU MOJy4YeHUs HMH(pOpMauU (PU3HUECKOrO COAECpPKAHUS U3
UCTOYHUKOB pa3HbIX THUIOB, CAMOCTOSTEIBHO OCYIIECTBIATh IOUCK, aHaJIU3,
CHUCTEMAaTH3AlMI0 U HHTEpPIpEeTaluio WH(GOPMALUU Pa3IUYHbIX BUAOB U (HopM
[PE/ICTaBIICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJIb30BaTh  CpPEeACTBa  HMH(POPMAIMOHHBIX M  KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUHA B PELIEHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX
3aad  C CoOONIOZIeHMEM TpeOOBaHUN DJPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECYpPCOCOEpPEKEHMs], IPaBOBBIX M  OTUYECKUX HOPM, HOpPM
uH(OpPMaIIMOHHON 0€30MacHOCTH;

co3/7aBaTh TEKCThl (PU3UYECKOrO0 COAEpPKAHUSA B Pa3IUUHbIX (opMarax cC
y4€TOM Ha3HauYeHMs MH(OPMALMU U 1IEJIEBOM ayJMTOPHUH, BBIOMpask ONTUMAIbHYIO

(opMy npe/icTaBlICHUs U BU3yaJIU3allUu.

KoMMyHHMKAaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIEC JeCTBHSA:

OCYULIECTBJISATH OOLIEHUE HA YPOKaX (PU3HKU U BO BHEYPOUHOU AESATEIBHOCTH;

pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMATYaTh
KOH()ITUKTHI;

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOK) TOYKY 3PEHHUsI C HUCIIOJIb30BAHUEM
SI3bIKOBBIX CPE/CTB;

NOHUMAaTh U HCMOJb30BaTh MPEUMYLIECTBA KOMAHIHON W WHIWBHUAYaJIbHOU
paboTHI;

BBIOMpATh TEMATUKYy M METOJIbl COBMECTHBIX JEHUCTBHUIA C Y4YETOM OOIUX
MHTEPECOB U BO3MOKHOCTEMN KaKI0I0 YI€HA KOJUIEKTHUBA;

IPUHUMATh [EJIM  COBMECTHOM  JESATENbHOCTH, OpPraHW30BBIBATH W
KOOPAWHHUPOBATh JEUCTBUS MO €€ JOCTHKEHUIO: COCTABJATH IUIAH JCHUCTBUU,
pacupenensTh poJM C YYETOM MHEHUW YYaCTHUKOB, OOCYXKIAaTh PE3YJbTaThl

COBMECTHOU padOTHI;



OIICHMBATh KAaue€CTBO CBOEr0 BKJAJa M KaXJOr0 yYaCTHUKA KOMAaH]Ibl B
oOIIUIA pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npenjaraTh HOBBIE TPOEKTHI, OICHWBATh HWJEH C TIO3WIMA HOBU3HHI,
OPUTUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEACHHUE B Pa3IUUYHBIX
CUTYaIHSIX, TPOSBIIATh TBOPYECTBO U BOOOpaKEHNE, OBITh MHUITUATUBHBIM.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE TelCTBHA
Camoopranusanus:

CaMOCTOSITETTLHO OCYIIECTBIISATh MO3HABATEIbHYIO JIEATENILHOCTh B 00JacTH
GU3MKH W acTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOSITEJILHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX W KauyeCTBEHHBIX
3a/1a4, IUIaH BBIMOJIHEHUS MPAKTUYECKON PadOThI C yUETOM UMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOUYTEHUI;

JlaBaTh OIICHKY HOBBIM CUTYAITUSIM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHUIA;

JieNaTh OCO3HAHHBIA BBIOOp, apryMeHTUpOBaTh €ro, OpaTb Ha cels
OTBETCTBEHHOCTH 32 PEILICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (HOPMUPOBAHUIO M TMPOSIBICHUIO DJPYAUIMA B 00JIaCTH
(U3HUKH, TTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOIIMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYAIlMsIM, BHOCHUTh KOPPEKTHBHI B JIEATCIHLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIENISIM;

BIAJCTh  HABBIKAMH  TIO3HABAaTEIBHOW  pPEQUIEKCUU KaK  OCO3HAHUSA
COBEPINAEMbIX JIEUCTBUM ¥ MBICTUTEIBHBIX TIPOIECCOB, WX pE3YyJIbTATOB U
OCHOBaHUII;

UCIIOJIb30BaTh MPUEMBI pedIIeKCUH ISl OLIEHKH CUTYalllH, BRIOOpAa BEPHOTO

PCUICHUSA



YMETh OIICHUBAaTh PHUCKHM W CBOCBPEMEHHO IPUHUMATH PEHICHUS IO HX
CHIDKCHHUIO;

NPUHUMATh MOTHUBBI W apTyMEHTBI JPYTHUX TIPU aHAIW3e pPe3yIbTaTOB
NeSITeTbHOCTH;

NPUHUMATH ce0s, TOHUMAasi CBOM HEJIOCTATKH M JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apTryMEHTBhl JPYIUX TMPU aHalnu3e pe3yiIbTaTOB
NeSITeNbHOCTH;

NPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OIITHOKH.

B mporecce qocTrKEHHST JTUYHOCTHBIX PE3yJbTATOB OCBOCHHS TMPOTPaAMMBI
no ¢u3MKe i1 YPOBHSA CpeaHero ooOimiero oOpa3oBaHUA Yy OOy4YarOIIUXCs
COBEPIIICHCTBYETCS OMOITMOHAJIBHBIN WHTEJICKT, TIPE/ITOJIaralOIT I
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MIOHUMATh CBOE SMOITMOHATIBHOE
COCTOSIHUE, BUETh HAMPABICHUS Pa3BUTHS COOCTBEHHOW IMOIMOHAILHOM cephl,
OBITH YBEpEHHBIM B ce0€;

CaMOpETyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTH aJanTUPOBAThCA K
AMOIMOHAIILHBIM U3MEHEHUSIM U MPOSIBIISITh THOKOCTD, OBITh OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIIMU, BKIIOYAIOIICH CTPEMIICHUE K JOCTHIKCHHIO IIENTH U
yCIexy, ONTUMHU3M, WHHUIMATHBHOCTH, YMCHHE IEHCTBOBATh HMCXOAS M3 CBOMX
BO3MO>XHOCTEH;

OMIMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHUE
IPYTUX, YYUTBIBATH €r0 TIPU OCYIIECTBICHWU OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COMIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIIICHHUS

C IPYTUMH JIIOJIbMU, 3a00TUTHCS, TIPOSIBIATH MHTEPEC U pa3pemiaTh KOH(IUKTHI.

NPEJMETHBIE PE3YJIBTATBI



K konmy obyuenuss B 10 kJjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MeCTO (Pu3uku B (HOpMUPOBAHUU
COBPEMEHHOW HAay4YHOW KApTHUHBI MHUpPA, B PA3BUTUH COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKON IEATEIBHOCTH JIIOAEH;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3UYECKUX MOJIENCH:
MaTepHualibHasi TOUKa, MHEepIaIbHasl CHCTeMa OTCU€Ta, abCONMIOTHO TBEPIOE TEIO,
UJCaNbHbIN ra3, MOAEIN CTPOCHUS T'a30B, KUJIKOCTEN M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUECKUH 3apsij] PU PEIICHUH PU3NIECKUX 3a]1ay;

pacno3HaBaTh (PU3NYECKHE SABJICHHS (MPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUYECKOW TEOPHUM CTPOCHMS BEILIECTBA U
JNEKTPOAMHAMUKHU:  PABHOMEPHOE W PAaBHOYCKOPEHHOE  NIPSIMOJIMHEHHOE
JBWKEHUE, CBOOOJHOE TMAaJEHUE TeJ, ABWKEHUE [0 OKPYKHOCTH, HHEpLHS,
B3auMojieicTBHUE Tel, Tuddy3us, OpOyHOBCKOE TBUKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPMBIX Tell, U3MEHEHNE 00BEMA TeJ P HarpeBaHUU (OXJIAXKIACHUH ), TETJIOBOE
paBHOBECHE, HCIAPEHUE, KOHJCHCALHWs, IUIABJIICHUE, KPUCTAJUIM3ALUs, KUIICHHE,
BJIAJKHOCTB BO3/1yXa, IOBBILIEHUE JABJICHUS I'a3a IIPU €r0 HArPEBaHUU B 3aKPBITOM
coCcyzle, CBS3b MEXKIY [apaMeTpamMu COCTOsIHMSA Tra3a B H30IIpoLeccax,
ANEKTpU3alus TeJ, B3aUMOAECHCTBHE 3apsI0B;

OMUCHIBATh MEXAHUYECKOE JIBMKEHHUE, UCTOB3Yys (DU3NYECKUE BEIIMYUHBI:
KOOpJIMHATa, NyTh, IMEPEMEIIEHUE, CKOPOCTb, YCKOPEHHE, Macca Tela, CHJa,
UMITYJIBC TE€Ja, KHHETUYECKasi PHEPTUsl, MOTCHIMAJIbHAS SHEPrUsl, MEXaHU4eCcKas
paboTa, MexXaHW4YecKas MOIIHOCTh; NPH ONUCAHWU NPABWIBHO TPAKTOBATh
(bu3HUeCKNii CMBICT MCIOIB3YyEeMbIX BEIIMYMH, WX OOO3HAYCHHS W €IUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIONINE JAHHYIO (U3UYECKYIO BEIMYMHY C APYTUMHU
BEJIMYMHAMU;

ONMCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIE SBIICHUS,
UCTIONB3ysT (U3MUECKUE BETUYMHBI: JAaBJICHHE Tas3a, TeMIeparypa, CpeIHss

KHHCTHYCCKAA SHCPIHUA XaOTHYCCKOI'oO ABHMIKCHHUA MOJICKYJI, CPCAHCKBAAPATUYHAA



CKOPOCTh MOJICKYJI, KOJUYECTBO TEIUIOTHI, BHYTPCHHSS JHEprus, padbora rasa,
KO3 (OUIIMEHT TIOJIE3HOTO JEHCTBHSI TEIJIOBOTO JIBUTATENsI; TPU OIMMCAHUH
NPAaBWIBHO TPAKTOBaTh (DU3MUECKHH CMBICT HCIONB3YEMBIX BEIWYHH, WX
00O3HAaUeHUsT W EAWHUIIBI, HAXOAUTh (GOPMYJBI, CBS3BIBAIONIME JAHHYIO
(GU3HUECKYIO0 BEIMUMHY C IPYTUMHU BEJTMYNHAM;

OIKCHIBATHh U3YUYCHHBIC AIICKTPUUECKHE CBOMCTBA BEIIECTBA U DJICKTPUUCCKUE
saBJIeHUs (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BEIUYMHBI: DJICKTPUUECKHUM 3aps/l,
ANEKTPUUECKOE T0JI€, HAMPSXKEHHOCTD TOJIS, MOTEHIMAJ, pa3HOCTh MOTEHIIUAJIOB;
IpU ONUCAHUM TPABWIBHO TPaKTOBaTh (PUIUYECKUN CMBICT HCIOJIb3yEMbIX
BEIUYMH, UX OOO3HAUEHUS U E€IUHUILIbI; YKa3blBaTb (POPMYIIbI, CBSA3BIBAIOLINE
JTaHHYI0 (U3HYECKYIO BEIHYHUHY C IPYTUMH BEIIMYNHAMU;

aQHATM3UPOBATh (PM3UUYECKHUE TMPOIIECCHI U SBIICHUS, UCTIONB3YsS (Pu3ndecKue
3aKOHBI U MPUHIMIIBL: 3aKOH BcemupHoro Tsarorenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXpaHEHWS MEXaHWYECKOW DHEPruH, 3aKOH COXpaHEHHUS WMITYJIbCa,
NPUHIAI CYTEPINO3UIIMA CHJI, TPUHIIUI DPABHOMPABUS WHEPIHAIBHBIX CHUCTEM
0TCuéTa, MOJEKYISIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEIHENW KMHETHUECKOW SHEPTHH TEIUIOBOTO JBMKEHUS MOJIEKYT C
a0COJIIOTHOM TeMIlepaTypoH, MEpPBbIN 3aKOH TEPMOJMHAMHKH, 3aKOH COXPaHECHHUS
ANEKTPUUECKOro 3apsifa, 3akoH KyloHa, Mpu 3TOM pa3inyaTh CIOBECHYIO
(GOpMYTHPOBKY 3aKOHa, €r0 MaTEMaTHYECKOE BBIPAKEHHUE W YCIIOBUS (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHUHIMIBI JCHCTBUSA MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPONCTB; Pa3indaTh YCIOBHUS WX 0€30MACHOTO MCIOJb30BaHUS B
MOBCEIHEBHOM KU3HU;

BBITIONTHATh JKCIEPUMEHTBI TI0 HCCIEIOBAHUI0 (U3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM TNPSIMBIX W KOCBEHHBIX HM3MEPEHHH, TMpPU ITOM
dbopmynupoBath mpoOJeMy/3amady W THUIOTE3y Y4eOHOro HIKCIIEpUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, IMPOBOJUTH OMBIT U

(bopMyIHpOBaTH BHIBOBL;



OCYUIECTBIISITh MPSAMbIE U KOCBEHHBIE U3MEPEHUS] PU3UUYECKUX BEIUYUH, IPU
ATOM BBIOMpPATh ONTHUMAJBHBIA CHOCOO M3MEPEHUS M HMCIOJb30BaTh M3BECTHHIE
METOBI OLIEHKH MTOTPEIHOCTEN H3MEPEHN;

UCCIIEZIOBATh  3aBUCHUMOCTH  MEXIy  (PU3MUECKMMHM  BEIWYMHAMH  C
UCITOJIb30BAHUEM IIPSIMBIX WM3MEPEHMM, NPHU OTOM KOHCTPYUPOBATH YCTAHOBKY,
(uKCcUpOBaTh pPE3yJabTaThl MOJYYEHHOW 3aBUCHUMOCTH (U3UYECKUX BEIUYMH B
BUje Tabnul U rpauKoB, AejaTh BHIBOABI IO pe3yJbTaTaM HCCIIEI0BaHUS;

co0uro1aTh npaBuia O€30MACHOTO TpyJa IPHU HNPOBEICHUM UCCIIEIOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-MCCIENOBATEIbCKOM U MPOEKTHOM
JESITENbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M JaOOPATOPHOIO
000py10BaHUS;

pemarb pacy€THhlE 3aJaud C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3HUECKUE 3aKOHBI U MPUHLIMIIBI, HA OCHOBE aHAIN3a YCIOBHS 3a/1a4u
BbIOMpATh (PU3UUECKYI0 MOJENb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOoAUMBIE ISl €€ pelleHusi, MPOBOAUTh PACUYEThl U OLEHUBATH PEATbHOCTD
HOJIYYEHHOr0 3HaUYEHUs! GPU3NYECKOIN BETMUNHBI;

peniaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HENIPOTUBOPEUUBYIO
LIEIIOYKY PACCYXKICHUM C OINOpPOM Ha M3Yy4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(u3nyecKue sIBICHUS;

UCIIONIb30BaTh ~ MpPU  PELIEHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMU
U TpEeJCTaBlIeHUs Y4eOHOM UM HAy4YHO-NOMYJISpHOU MH(OpMaLUHY, MOIYYEeHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH AHAJIM3UPOBATH MOIYyYaeMYI0 HH(OpMAIIHIO;

OPUBOAUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DHU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IPOLIECCOB OKPYXAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHUM;

UCMOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM >KU3HU

JUTsl o0ecriedeHus: 6€30MacHOCTH MpU OOpaleHUuH ¢ TPUOOpPaMU U TEXHUUYECKUMU



YCTPOUCTBAMH, JJISI COXPAHEHUS 3JI0POBbS U COOIOJICHUSI HOPM DKOJOTHUYECKOTO
MIOBEJCHUS B OKPYXKAIOIIEH CPELE;

paboTtaTh B TpyNme C BBHIIOJHEHUEM Pa3JIMYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBATh PadOTy TPYMIMbI, PAIMOHAIBHO pPacHpeneisaTh OOS3aHHOCTH W
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYaIMSIX, aJ€KBATHO OIIEHUBATh
BKJIAJT K&KJIOTO M3 YYACTHUKOB TPYIINHI B PEIICHUE PACCMATPUBAEMOM TIPOOIJIEMBI.

K konmy obyuenus B 11 kJjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh HAa TMPUMEPAX POJib U MeCTO (PU3MKU B (POPMUPOBAHHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHM, B IPAKTUYECKOM JESATEIBHOCTH JIOAEH, LEJIOCTHOCTh U E€IUHCTBO
(u3nUecKol KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBl TPUMEHEHHUS U3YUYCHHBIX (PU3UYECKUX MOJIEIIECH:
TOYEUHBIA IEKTPUYECKUN 3apsl, JIyd CBETA, TOYCYHBIM UCTOYHUK CBETA, SIEPHAs
MOJIETTh aTOMa, HYKJIOHHAs MOJETb aTOMHOTO SApa TP PEIICHUH (PU3UIECKUX
3ajad;

pacro3HaBaTh (PU3NYECKHE SBICHUS (TMPOIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3HUKHU: DIIEKTPUUECKAS] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MATHUTHOE ACHCTBHUS TOKA, B3aUMOJEUCTBUE
MarHuTOB, DJIGKTPOMAarHWTHasT WHAYKIUSA, JEHUCTBUE MAarHUTHOIO TIOJSI Ha
MPOBOJHUK C TOKOM M JBIDKYIIUMUCS 3apsiji, AJIEKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, MPAMOJIMHEWHOE PACIpPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepeHnus, audppakuuss ¢ [OJsSpU3alUs CBETa, JUCIEPCHUs] CBETa,
dotoanekTpuaeckuii 3pdekT (porodaddekT), cBeTOBOES MaBICHNE, BOSHUKHOBECHUE
JVHEWNYATOro0 CIIEKTpa aromMa BOAOPOJA, €CTECTBEHHAas M HCKYCCTBEHHAas
PaIMOaKTUBHOCTB;

ONKCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOAUMOCTb  Pa3jIMYHbIX  Cped) U

QJICKTPOMAruuTHBIC SABJICHHUA (HpOHGCCBI), HCIIOJIB3YA (1)H3HLI€CKI/I€ BCJIIMYNHBI.



DJICKTPUYECKUN 3apsll, CHJIa TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIICKTPUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIDKYIAs CHUia, paboTa TOKa,
VWHJYKIMSd MAarHUTHOrO TMOJsA, cuia Ammnepa, cwia JIopeHna, WHIYKTHBHOCTH
KATYIIKHA, SHEPrus SJECKTPUUYECKOrO W MATHUTHOI'O MOJIEW, MEPUOJ U YacToTa
KojeOaHuil B KojeOaTeNbHOM KOHTYpE, 3apsjl U CHJIa TOKa B IIpoIecce
FapMOHUYECKUX JJCKTPOMArHUTHBIX KoJIcOaHMH, (OKYCHOE pacCTOSHHE U
ONTHYECKasl CHJIa JIMH3BI, TPH OINHWCAHWH TMPABHWIHBHO TPAKTOBATh (HH3MUECKUU
CMBICI HCIIOJIb3YeMBbIX BEIUYMH, HMX OO0O3HAUYCHHS W €IMHMIIBI, YKa3bIBaTh
dbopMyIbl, CBS3BIBAIOIIME JaHHYKO (HU3UYECKYH0 BEIUYHUHY C JPYTUMH
BEJIMUMHAMU;

ONUCHIBATh H3YYCHHbIC KBAHTOBBIC SIBJICHUSI U MPOILECCHI, HCIOIb3Ys
bu3NYEeCKre BEIUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPrUsi U UMNYJIbC (POTOHA, MEPHUO]T TOJypaciaja, SHEPrus CBSI3U
ATOMHBIX SiJIep, MpPU OIMUCAHWM MPABWIBHO TPAKTOBAaTh (DU3MYECKUN CMBICI
UCIIOJIb3YEeMbIX BEIIMYWH, WX OOO3HAYEHUS M €IWHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIME JIAHHYH (U3UYECKYI0 BEIMYMHY C JPYrMMH BEIMYMHAMH,
BBIYHUCIIATH 3HAaUCHUE (DU3UUSCKON BEITMYHMHBI,

aHAJTU3UPOBATh (PU3UYECKHUE MPOLECCHl U SBJICHUS, HUCIOIB3YS (PU3HUECKUE
3aKOHbl M TPUHLMIIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapajIebHOIO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH Jlkoymna—JleHla, 3aKOH 3JIEKTPOMArHUTHOM
VHIYKIWHY, 3aKOH MIPAMOJIMHENHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHbI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODWHIITeHHa ans Qororddekra,
3aKOH COXPAaHEHMS JHEPIUM, 3aKOH COXPAHECHUS HMIIYJIbCA, 3aKOH COXPaHEHUS
3JIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHHs] MAacCOBOrO 4MCia, MOCTynaTel bopa,
3aKOH PaIMOAKTUBHOTO PACMajia, MPU 3TOM Pa3indaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKECHHE U YCIOBUSA (TpaHUIIBI, 00JIACTH)
MIPUMEHUMOCTH;

ONPEEIISITh HAIIPABJIEHUE BEKTOPA UHIYKIIMHM MAarHUTHOTO IOJISI IPOBOJIHUKA

C TOKOM, CHJIBI AMHCpa N CHJIBI HopeHua;



CTPOUTh W OIHKCHIBATh HM300paKEHUE, CO37]aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH3O0MU;

BBIMOHATh JKCHEPUMEHTHI IO HCCIENOBAaHUIO (PU3UYECKUX SBICHUN U
IPOIIECCOB C HCMOIb30BAaHUEM TMPSMBIX M KOCBEHHBIX W3MEpPEHUil: MpU 3TOM
dbopMmynupoBaTh mpobieMy/3amady U THUNOTE3y Y4eOHOro OSKCIEpPHMEHTAa,
coOupaTh YCTAaHOBKY W3 MPEMAJIOKEHHOTO OOOpYyIOBaHUS, MPOBOAUTH OIBIT U
(GopMyIupOBaTh BBIBOJIBI;

OCYUIIECTBIISThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYUH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHUS U MCIOJIb30BaTh H3BECTHbBIE
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCIIEZIOBATh 3aBHCHUMOCTH (PH3MYECKMX BEIMYMH C HCIOJIb30BaHUEM
OpSMBIX HM3MEPEHUU: MPH ITOM KOHCTPYHUPOBAaTh YCTAHOBKY, (DUKCHPOBATH
pe3yNbTaThl MOTYYCHHON 3aBHUCHUMOCTH (M3MYECKUX BEIMYMH B BHUJE TaOIUIl U
rpaduKoB, JeIaTh BHIBOJBI IO PE3yIbTaTaM UCCIICIOBAHNUS;

co0oaTh npaBuiia O€30MacHOTO TpyJa MpH MPOBEICHUH UCCIECIOBAHUN B
pamMKax Yy4eOHOro SKCIEepUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW W MPOEKTHOM
JESITeIbHOCTU C HCIOJb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1aOOPAaTOPHOIO
000py1I0BaHUS;

pematb pacu€THhle 3a7aud C SIBHO 3aJaHHOM (U3MUYECKOW MOJENblo,
UCTIONB3Ys (PU3MYECKHE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBHSA 3aaun
BbIOMpATh (PU3MUECKYI0 MOJENb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (POPMYIIbI,
HEoOXOoAMMBIE ISl €€ pelIeHus, MPOBOAUTh PAacuéThl M OIICHWBATh PEaJbHOCTH
MOJTYy4YEHHOT0 3HaYCHUS (PU3NUECKOM BETUIHHBI;

peliaTh KaueCTBEHHBIE 33/1a4U: BBICTPAaUBaTh JJOTHYECKH HETPOTHUBOPEUUBYIO
[EMOYKY PACCYXIECHUH C OMOpOl Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bU3UYCCKHE SIBJICHNUS,

UCMOJb30BaTh ~ MpPU  pEUIeHMH  y4yeOHbIX  3aJad  COBpPEMEHHbIE

UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH



U TIpeACTaBlIeHUs] YUeOHOW M HayYHO-TIONYJISIPHOW MH(pOpMAIUH, MMOTYYSHHOU W3
Pa3JIMYHBIX UICTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOTydyaeMyt0 HH()OPMaIIHIO;

OOBSCHATh MPUHLUNBI JEHCTBUS MAIIMH, NPUOOPOB U TEXHUUYECKUX
YCTPOWCTB, pa3ianuvaTh yCIOBHUS MX 0€30MacCHOrO UCIOJIb30BaHUSI B MOBCEIHEBHOM
KU3HU;

PUBOJIUTH MMPUMEPHI BKJIAJ[a POCCUNCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYXKAIOIIET0 MHUpa, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS IO (PU3MKE B MOBCEAHEBHOM >KU3HU
JUTsl o0ecriedeHus: 6€30MacHOCTH MpU OOpaleHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOUCTBAMHU, JJISI COXPAHEHUS 3JI0POBbS U COOIOJICHUSI HOPM AKOJOTHUECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIIE;

paboTtaTh B Tpynme C BHIIOJIHEHUEM pPaA3JIMUHBIX COIMAIBHBIX POJIEH,
IUIAaHUPOBATh palbOTy TPYIIbI, pPalMOHATBHO pPACHOPEAeNsTh OOSI3aHHOCTH U
IUIAHUPOBATh JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalIMSIX, aJ€KBATHO OIIEHUBATh

BKJIAJT K&KJIOTO M3 YYACTHUKOB IPYIIHI B PEIICHUE paCCMaTPUBAEMOM MPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuectBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne o/l P Konrtpoabubie | IlpakTuyeckue (uidpp )
MpOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
Pazgen 1. PU3UKA U METO/1bI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®duznKa ¥ METOIbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bu6nmmoreka [IOK
21 Kunematitka > https://m.edsoo.ru/7f41bf72
bubmuorexa [IOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
bu6nuorexa LIOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos:/m.edsoo.ru/7fA1bf72
Hroro o pasneny 18
Pazngen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuotexa [IOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
32 OCHOBBI TEpMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
3.3 ArperatHble COCTOSIHUSI BEIIECTBA. ) bubnmoreka [JOK
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®da30BEIC IEPEXOAbI

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

Hroro o pazgeny 24
Paznen 4. DJIEKTPOJAUHAMUKA
bu6nuoreka [IOK

41 UeKTpOCTaTHia 10 https://m.edso0.ru/7f41bf72
4 [TocTostHHBIN neKTpUYeCKUi TOK. TOKH B 12 bubnmnoreka [IOK

' Pa3IMYHBIX Cpelax https://m.edso00.ru/7f41bf72

Hroro no pazneny 22

PesepBHOE Bpemsi 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KosamnyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHUe pa3aesioB H TeM nu(poBbIe
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
MpOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchl
Pazgen 1. 9JIEKTPOAUHAMUKA
MarunuTtHOoe noje. DIeKTpOMarHuTHas bu6mmoreka [IOK
1.1 11 1 3
WHYKIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazgen 2. KOJIEBAHU S 1 BOJIHBI
91 MexaHn4eckue U dJeKTPOMarHUTHBIE 9 1 bu6mmoreka [IOK
' Kosiebanus https://m.edsoo.ru/7f41c97c¢
29 MexaHUUeCKue U AJIEKTPOMArHUTHBIC 5 1 bu6mmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
2. 1
3 Onrika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTH

31 OCHOBBI CTICTIHATBHON TEOPHUH 4 1 bu6nmoreka [IOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznea 4. KBAHTOBAS ®U3UKA
41 DNIeMEHTHI KBAHTOBOW OTITHKHU 6 bubmorera [JOK

https://m.edsoo.ru/7f41c97c
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but6mmoreka [IOK

4.2 Crpockue atoma 4 https://m.edso0.ru/7f41c97¢c
bu6moreka [IOK
4.3 ATOMHOE 51pO > https://m.edso0.ru/7f41c97¢c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3ZUKU

5.1 DneMEeHTbl aCTPOHOMHUU U aCTPOPU3UKU 7 Etf[?sﬂ;j;T:é(sigglli f41c97¢
Hroro no pazneny 7
Paznes 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 Oo6o06mraromiee TOBTOPEHHE 4 E;ISSH;I;T:;(;?%I; £41c07c
Hroro no pazaeny 4
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOIANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

10 KUIACC

Msxume I'.4., byxoeneB b.b., Corckuit H.H. «®usuka. 10 knacc. YueOHUK.
bazoBeiit u yrinyonéuneiii ypouu. ®I'OCy». — 1l-e u3ga., crep. — Mocksa:
[Ipocsemenune, 2024 r.

11 KJIACC

Msikumes I'.5., bByxoBues b.b., Uapyrun B.M. «®uzuka. 11 xmacc. YaeOHUK.
bazoBeiit u yrmyonéunasii ypoBau. ®I'OC». — 1l-e usn., crep. — Mockaa:
[Ipocsemenue, 2024 r.

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

o Jlmmaktnueckme Marepmanbl ®dusuka 10, 11 kmacc / A.E.Mapon, E.A.
Mapon. — M.: UznarensctBo «JIpoday, 2023.

o Temarnueckue KOHTPOJIBHBIE H CAMOCTOSTENbHBIE padoThI 10 pu3uke 10, 11
kiacc / O.W. I'pomuieBa. — M.: U3narensctBo «IK3amen», 2023 r.

HUDPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

* Pecypchr Enunon KOJUIEKIIUM LU(POBBIX 00pa30BaTENbHbIX
pecypcos (https://m.edsoo.ru/)

o AnmManun pusmueckux o0bekToB. http://physics.nad.ru/

o JKuBas ¢usmka: oOyuaromnias nporpamma. http://www.int-edu.ru/soft/fiz.html

o Ypoku ¢pusmku ¢ ucrnonb3oBanuneM MuTteprera. http://www.phizinter.chat.ru/

o @wmsuka.ru. http://www.fizika.ru/

o @usuka: KoIeKus onbIToB. http://experiment.edu.ru/

» Ousuka: SJICKTPOHHAS KOJIJICKIIUS OITBITOB.
http://www.school.edu.ru/projects/physicexp
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