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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke (6a30BBI YPOBEHb) Ha YPOBHE CpPEAHEro o0IIero oOpa3oBaHUS
COCTaBJieHA Ha OCHOBE TpeOOBaHWMU K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTElIbHOM
nporpamMmbl cpegHero oOmero obpasoBanusi, npezacraBieHHbix B @I'OC COO, Ha ocHOBe
denepanpHOit pabouerr mporpammbl COO, a Takke ¢enepanbHONH pabodeld MporpamMMbl |
KOHLCIIOWK IpCHIoJaBaHUs y‘IG6HOFO nmpeamMeTa «Dusuka» B O6pa3OBaTCJII)HI)IX opranu3anuiax
Poccuiickoii @enepanuu, pean3yoliXx OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

Conepxanne nporpamMMmbl 1Mo (U3MKE HAmpaBlIeHO HAa (OPMHUPOBAHHUE ECTECTBEHHO-
HAy4YHOH KapTUHBI Mupa oOyvaromuxcs 10—11 xiaccoB npu oOyueHnn ux (usnuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/EATEIbHOCTHOrO nojaxoaa. Ilporpamma 1o ¢usmke coOoTBETCTBYET
tpedoBanusiM ®I'OC COO K mIaHUPYEMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMeTHbIM
pe3ynbTataM OOy4eHHMs, a TaKK€ YYHUTHIBAET HEOOXOIMMOCTb peaTu3aluu MEXIPEAMETHbIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAyYHBIMH Yy4eOHbIMU IpeameTamu. B Heil ompenensorcs
OCHOBHbIE 1€ U3Yy4YeHUs (PU3UKH HAa YPOBHE CpPEIHEro oOuiero oOpa3oBaHUs, IUIAHUPYEMBbIE
pe3yNbTaThl OCBOCHUS Kypca (PM3HUKH: INYHOCTHBIE, METANIPEAMETHBIE, ITpeIMETHBIE (Ha 6a30BOM

YpOBHE).

[IporpamMma o gu3uke BKIIOYAET:

IUIaHUpYEeMble pPEe3yJbTaThl OCBOEHHS Kypca (QHU3MKM Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
NpECAMETHBIC PE3YIIBTATEI 110 T'OJJaM 06yquI/I$I;
cojepkaHue yueOHoro mpeamera « Pu3nkay 1mo rogam o0ydeHusl.

dwu3mka Kak HayKa 0 HanOoJee OOIIMX 3aKOHAX MPHUPOJIBI, BBICTYIIAsl B KAUECTBE YUSOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ] B CUCTEMY 3HaHHH 00 OKpY’KalolleM MHUpE.
[IkompHBIH Kypc QH3UKH — CHCTEMOOOPa3YIONIMA Uil E€CTECTBEHHO-HAyYHBIX YYEOHBIX
MIPEMETOB, TIOCKOJIBKY (PM3UYECKUE 3aKOHBI JICXKAT B OCHOBE MPOIIECCOB U SBJICHUHN, H3y4acMbIX
XUMUen, Ouonoruel, gusudyeckoit reorpadueit m actpoHoMmuei. Vcnonb3oBaHue W aKTHBHOE
npUMeHeHHe GU3MUECKUX 3HAHUW ONpeIessieT XapakTep U Pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTHiA
B cepe SHEpreTHKH, TPaHCIOPTAa, OCBOCHUS KOCMOCA, MOJYYCHHS HOBBIX MAaTE€pHajOB C
3aJJaHHBIMH CBOWCTBaMHU U Jpyrux. M3yuenne Gpu3nku BHOCUT OCHOBHOM BKJIA]] B ((OPMHUPOBAHHE
€CTeCTBEHHO-HAyYHOW KapTUHBI MHUpa OOydYaromuxcs, B (OpPMHUPOBAHHE YMEHUH NPHUMEHSTH
HAYYHBIH METO]I TIO3HAHUS MPH BHITIOJHEHUU UMH YYEOHBIX HCCIICIOBAHUH.

B ocHoBy kypca ¢pusmku ist ypoBHSI CpeHEro o0IIero o0pa3oBaHus MOJIOKEH Psi UJIEH,
KOTOpBIE MOKHO PacCMaTPHUBATh KaK MPUHIHUIIBI €0 TOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEH KYpC SIBISIETCA JIOTMYECKU 3aBEPIIEHHBIM, OH
COJICP)KUT MaTepuaj U3 BCEX Pa3leiioB (M3HMKH, BKIFOYAET KaK BOIPOCH KIIACCHYECKOW, TaK U
COBPEMEHHOU (U3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU C HEll MaTepuan Kypca GU3MKU 00beAUHEH BOKPYT
¢busznueckux Tteopuil. Bemymum B Kypce sBnsieTcs (OpMHUpPOBAHHE MPEICTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEILIECTBE U IOJIE.

Hoes eymanumapuzayuu. E€ peanuszanus mpeanoyaraeT MCHOJIb30BAHUE T'YMaHUTAPHOTO
noTeHIana (pu3nyeckoi HayKu, OCMbICIIEHHE CBSA3U Pa3BUTHUS (PU3HMKH C pa3BUTHEM OOIIECTBA, a
TaKXe ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU M SKOJIOTHYECKUMU MTPOOIEeMaMu.



Hoes npuknaonou nanpaenrennocmu. Kypce Gpu3nku npeamnonaraet 3HakOMCTBO € IIUPOKUM
KPYI'OM TEXHUYECKUX U TEXHOJIOTUYECKUX MPHIIOKEHUN N3YUCHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs IOCPEACTBOM BBEICHHS JJEMEHTOB COJCpIKAHHUA,
MOCBSIIEHHBIX KOJOTHYECKUM IMPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKkKe 00CyKJIeHUs Mpo0IeM pallMOHAIBLHOTO PUPOIOII0JIb30BAHUS U
9KOJIOTUYECKOH OE30IacCHOCTH.

CrepXHEBBIMH DJIEMEHTaMH Kypca (U3MKH Ha YPOBHE CpEaHEero oOIIero odpa3oBaHUs
ABISIIOTCS  (pu3nveckue Teopuu ((HOpMHUpOBaHHME MPEACTABICHHNA O CTPYKTYpe HOCTPOCHHS
¢u3nveckoil TeopuH, poiu (PyHIAAMEHTAIbHBIX 3aKOHOB M TNPUHIMIIOB B COBPEMEHHBIX
MNPpCACTAaBJICHUAX O IPUPOAC, I'PaHULAX MPUMCHUMOCTHU TeOpHﬁ, JUIA OIMMCaHHus C€CTECCTBCHHO-
Hay4HBIX SIBIEHUU U TIPOLIECCOB).

CurcTeMHO-IesITeNbHOCTHBIN MOIX0/ B Kypce (PU3MKHU peanu3yercs MPekIe BCEro 3a CUET
OpraHM3aluK IKCIEPUMEHTAIbHON NesSTeNIbHOCTH oOyuatomuxcs. [ns 6a30Boro ypoBHs Kypca
(U3MKM — 3TO MCIIOJNIB30BAHUE CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
nabopaTOpHBIX pabOT, KOTOpble B Tporpamme 1o ¢u3nke OOBETUHEHBI B OOIIUNA CIIHCOK
YUYEHUYECKUX MPaKTHYECKUX paboT. BeineneHue B ykazaHHOM IepeyHe JabopaToOpHBIX padoT,
IMPOBOAMMBIX IJId KOHTPOJIA M OLCHKH, OCYHICCTBIACTCA YYaCTHHKaMH o6pa3013aTeanoro
rporecca UCXo/i1 U3 0COOCHHOCTEH MIaHUPOBaHUS U OCHalleHusl kabunera ¢uzuku. [Ipu sTom
o0ecrieunBaeTcss OBJAJCHHE OOYYalOMIMMHCS YMEHMSIMH IPOBOAUTH KOCBEHHbBIE H3MEpEHUS,
HUCCJICJOBaAHUA 3aBHUCHUMOCTEHN (1)I/ISI/IIIeCKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IPOBEPKE
MPEATOKCHHBIX TUIIOTE3.

Bonbmioe BHUMaHue yAeNsIeTcsl PEHICHUIO PAaCUETHBIX M Ka4eCTBEHHBIX 3aaad. [Ipu aTom
IUTsl pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISIFOTCS 33]1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEIBIO,
MO3BOJISIONINE TIPUMEHSTh H3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjelia Kypca,
TaK W WHTETPUPYS 3HAHUS W3 Pa3HbIX pasnenoB. /s KauecTBEHHBIX 3a/a4 HPUOPUTETOM
SBIISIIOTCSL  3aJaHUsT Ha OOBSICHEHWE TPOTeKaHWs (U3NYECKUX SIBICHHA M TPOIECCOB B
OKpYJKaIOIEeH XKU3HH, TpeOyronue BbIOOpa (PU3MYECKON MOJENHM JUIsl CUTyaIlldd TPAKTHUKO-
OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TtpeboBanusmu DPI'OC COO k MaTepuasbHO-TEXHUYECKOMY
o0ecriedyeHunto yueOHOro nmporecca 6a30Bbli ypoBeHb Kypca (pU3MKU Ha ypOBHE CPeIHEro o0IIero
o0pa3oBaHMsl JOJDKEH M3Yy4aTbCs B YCIOBUSX MPEIMETHOro kabuHeTa (GU3MKH WK B YCIOBUAX
MHTETPUPOBAHHOTO KaOMHETa MPeIMETOB €CTECTBEHHO-HAY4YHOro LUKIa. B kaOuHete ¢Qu3uku
JOJDKHO OBITh HeoOXoaumoe J1adopaTopHOe O0OpYyIOBaHUE JUIsl BHIOJHEHHS YKa3aHHBIX B
porpaMme o (pU3NKe YYeHHUECKUX MPAKTUYECKUX paboT U IEMOHCTPAIMOHHOE 000pyJOBaHHUE.

HGMOHCTpaI_[I/IOHHOC O60py,HOBaHI/IC Q)opMpreTc;I B COOTBCTCTBHH C IIPHUHIMUIIOM
MUHHMMAaJIbHOM JOCTATOYHOCTH U obOecIieunBaeT MNOCTAaHOBKY IICPCUUCIICHHBIX B IIPOrpaMMce IIO
(1)1/131/11(6 KIIFOYCBBIX IICMOHCTpaI_II/Iﬁ AL UCCIICAOBAHUS H3YYACMBbIX SIBJICHUN U mpoucccos,
OMIIUPUYICCKUX U Q)YHHaMeHTaJ'IBHBIX 3aKOHOB, UX TCXHUYCCKHUX HpHMeHCHHﬁ.

JIaGopatopHoe 060py10BaHHE [T YICHUUECKUX IPAKTHUECKUX paboT GopMHUpYETCs B BUJIE
TEMaTHUYECKMX KOMIUIEKTOB M oO0ecleunBaeTcsi B pacuéTe OJHOr0 KOMIUJIEKTa Ha JBYX
oOyuaromuxcs. TemaTudyeckue KOMIUIEKTHI J1IabOpaTOpHOTO 00OpYyJIOBaHUS JOJKHBI OBITh
MIOCTPOEHBl Ha KOMIUIEKCHOM HCHOJb30BAHUU AHAJOTOBBIX U LU(POBBIX MPUOOPOB, a TaKxkKe
KOMIIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX J1aOOPATOPHiL.

OCHOBHBIMU HEJIAMHU NU3YUCHU A (I)I/ISI/IKI/I B O6IJ.[€M O6pa3OBaHI/II/I SABJIAKOTCA:



dopMHupoBaHME HMHTEpeca W CTPEMJICHHS OOYYaloIUXCs K HAayYHOMY H3YYEHHUIO IPHPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE TIO3HAHUS U (POPMHUPOBAHUE HCCIICAOBATEIHLCKOTO
OTHOILIEHHUS K OKPY KAIOLUM SIBJICHUSM;

(bopMHUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3yueHHsI OCHOB CTPOSHHS MAaTepUH U
(byHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

(dbopmMupoBaHHe YMEHHI OOBSICHATD SIBJICHUS C NCTIOIB30BaHNEM (PU3MUECKUX 3HAHUIA U HAYYHBIX
JIOKa3aTelbCTB;

(dbopMHUpOBaHHE TIPEACTABICHUN O PONM (HU3UKU Ui PA3BUTHS JPYTUX ECTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHU.

JlocTmkeHne 3TUX IeJieil oOecreunBaeTcs peHIeHHEeM CIEeAYIOUIMX 3aJad B IpOIecce
M3y4YeHUs Kypca (PU3UKH Ha YPOBHE CPETHET0 00IIEero 00pa3oBaHus:

MPUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYasi MEXaHUKY, MOJEKYJIApHYI0 (U3UKYy, DJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3HKYy U
AJIEMEHTHI acTPOPU3UKY;

(¢bopMUpoBaHHE YMEHUN MNPUMEHSTh TEOPETUYECKHE 3HaHUSA JUIsl OOBSCHEHUS (U3MUECKUX
SIBIICHUN B IPUPOJIE U JUTS IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM KU3HU;
OCBOEHHE CIIOCOO0B pelIeHrs pa3IUYHbIX 3a/1a4 C SIBHO 33JaHHOM (U3MYECKON MOJIeINbIo, 3a/1a4,
M0/Ipa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3/IaHuEe (U3NYECKON MOJIENH, aJIeKBaTHOM YCIOBUSAM
3a/1auu;

MOHUMaHHe (U3UYECKUX OCHOB U TPHUHIUIOB JACWCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOLIECCOB, UX BJIMSHUS HA OKPY’KAIOIIYIO CPEy;

OBJIQJICHUE METOJAMHM CAMOCTOSITEJIbHOIO IUIAHMPOBaHMS M IHPOBEACHUS  (PU3MUECKHX
SKCIIEPUMEHTOB, aHAJIW3a W MHTEpIpeTanuy HWHPOPMALUHU, ONpPEAETCHUs JOCTOBEPHOCTU
MIOJIyYEHHOT O pe3yJIbTarta;

CO3JIaHWE YCJIOBUWA JJIA Pa3BUTHS YMEHUH MPOEKTHO-UCCIEAOBATEIbCKON, TBOPUYECKOM
NeATeNbHOCTH.

Ha w3ydenmne ¢usuku (0a30BBI YypOBEHB) HA YPOBHE CpPEIHEro OO0IIero oOpa3oBaHMs
otBoautcs 136 yacos: B 10 kmacce — 68 yacos (2 vaca B Henenio), B 11 kinacce — 68 yacoB (2 vaca
B HEJIETIIO).

[Ipennaraemsliii B mporpamMme no (pu3uke nepedeHb J1a00paTOPHBIX U MPAKTUYECKUX paboT

SABIIIETCA PEKOMCHAOBAHHBIM, Y4YHWTC/IIb ACIACT BBI60p IIPOBEACHUA J'Ia60paTOpHBIX pa60T U
OIIBITOB C y‘léTOM HHAUBUAYAJIbHBIX 0ocoOeHHOCTEH 06y11a101m/1xc;1.

COJEP)KAHUE OBYYEHUA

10 KJIACC
Pasnen 1. ®u3uka 1 METOABI HAYYHOI'O MIO3HAHUS

®duzuka — HaykKa O HIpUPOAC. HaquHe MCTOAbI IO3HAHUS OKPYKAIOLICTO MHUpPA. Pons
OKCIICPUMCHTA U TCOPUHU B ITPOLECCCE ITO3HAHUA ITPUPOIBL. 9KCHepI/IMeHT B (1)I/I3I/IKG.

MO,Z[eJ'II/IpOBaHI/Ie (I)I/I3I/I‘-ICCKI/IX SIBIICHHH H IponeccoB. HaquLIe runore3pl. OU3NYECKUe
3aKOHBI 1 TCOPUH. FpaHI/ILIBI MNPUMCHUMOCTHU (1)I/I3I/I‘-IGCKI/IX 3aKOHOB. HpI/IHI_II/IH COOTBETCTBHA.



Pome m Mecto ¢u3uku B (GOPMHUPOBAHHWU COBPEMEHHOM HAYYHOW KapTUHBI MHUpA, B
IIPAKTUYECKON NEATEIBbHOCTH JIFOICH.

Jlemoncmpayuu

AHanorosbsie ¥ IU(PPOBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JATYUKH.
Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

MexaHndeckoe JABMOKCHUC. OTHOCHUTENILHOCTE MEXAHUYECKOTO JABUXKCHU . Cucrema
orcuéra. Tpaekropus.

[lepemenienue, ckopocTh (CpeaHsii CKOPOCTb, MTHOBEHHasi CKOpPOCTb) U YCKOpPEHHUE

MaTepI/IaJ'IBHOI\/'I TOYKH, UX NPOCKIOHUU HA OCH CUCTCMbI KOOpAWHAT. Cnoxenue HepeMGHIGHI/Iﬁ nu
CJIO’)KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MPSMOJUHEHHOE IBIKEHHE. ['paduku 3aBUCUMOCTH
KOOpAMHAT, CKOPOCTH, YCKOPEHHUS, TyTH U MEPEMEIICHUS MATEPHAIIbHON TOYKU OT BPEMEHH.

CBoOoaHOE majieHne. Y CKOpeHHe CBOOOTHOTO TaACHHS.

KpuBonuueitHoe paBwxkeHue. J[BMKEHHE MaTepuagbHOW TOYKH IO OKPYKHOCTH C
MOCTOSSHHOM MO MOJTYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JIMHEHAsA ckopocTh. [lepron u yactora
oOpamenus. LleHTpocTpeMuTeNnbHOE YCKOPEHHUE.

TexHuyeckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHHUE: CIUIOMETP, IBUKEHHE CHAPSIIOB,
LENTHbIE U PEeMEHHBIE MepeIadH.

Jlemoncmpayuu

Mopaenb cucTeMbl OTCUETA, WIUTFOCTPAIMS KUHEMAaTHUECKUX XapaKTEPUCTHK JBHUKEHUS.
[IpeobpazoBanue NBMKEHHUI C HCIIOIB30BAHMEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue ABHKeHUA Tena, OpOLIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenue yckopeHusi CBOOOHOTO MaeHUS.

Hampasiienue ckopoCTH MpH ABMKEHUU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHrne HepaBHOMEPHOTO ABUKEHUS C LIEJIbIO ONPEEIICHHS] MTHOBEHHOM CKOPOCTH.

HccnegoBannue COOTHOIIEHUS MCKAY NMyTAMU, HpOfII[GHHHMPI TCJIOM 3a IMOCJICAOBATCIIbHBIC

paBHbIE IIPOMEKYTKM BPEMEHM IIPU PABHOYCKOPEHHOM JBMKCHUU C HAYaJIbHON CKOPOCTHIO,
PaBHOU HYJIIO.



N3yueHne NBUKEHUS IAPUKA B BA3KOU KHUJKOCTH.
N3yuenue nuxeHus Teaa, OpOIIEHHOIO TOPU30HTAIBHO.
Tema 2. lunamuxa

[Ipunnun orHocurensHocTH I'anunes. [lepoiit 3akoH Herorona. MHepuuanbHbele CUCTEMBI
OTCU€Ta.

Macca Tena. Cuna. Ilpunmun cynepno3unuu cui. Bropoi 3axkoH Heiorona s
MaTtepuanbHOM TOUKHU. TpeTuid 3akoH HploTOHA /1711 MaTepUaIbHbIX TOYEK.

3akoH BceMHupHOro Tarorenus. Cuna tsxectu. [lepBas kocMudeckasi CKOPOCTb.

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

Tpenune. Buapl Tpenus (mokos, ckonbxeHus:, kauenus ). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUsI CKOJIbKEHUS U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTuBiIeHUs Npu
JBUKEHHUH Tela B )KUAKOCTU WM rase.

[TocTynaTenbHOE M BpamaTeIbHOE IBMKEHNE a0COIOTHO TBEPOTO TENa.

MOMEHT CHJIbl OTHOCUTENLHO OCH BpalieHus. [1nedo cuiibl. Y cinoBus paBHOBECHUS TBEPIOTO
Tena.

Texundeckue YCTpOfICTBa U MPAKTUYCCKOC TPUMCHCHHUC. TMOAUIMIIHUKHA, ABUXKXCHHUC
HNCKYCCTBCHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBrieHne nHEpLUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOIIUX TEJI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Croxenue cuil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT Ae(hopMalinu.
Hesecomocts. Bec Tena npu yckopeHHOM MOABEME U MaICHUU.
CpaBHEHME CHII TPEHUS TTOKOSI, KAUEHUSI U CKOJIbKEHUSI.
VYcnoBust paBHOBecHs TBEPOTO Tena. Buabl paBHOBECHSI.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

HSyquI/Ie JABHIKCHUA 6py01<a 10 HAaKJIOHHOM MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
o0pa3sie, oT ux AeGopMariim.

HccenenoBanue ycioBuid paBHOBECHS TBEPIOTO TEJIA, UMEIOLIETO OCh BPALLECHHUS.
Tema 3. 3aKonbl COXpaHEHUA 6 MEXAHUKE

Nmnynbe MaTepuanbHOM TOUKH (Tena), CUCTEMbl MaTepUaNIbHBIX ToueK. Mmysbe cuibl u
M3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXpaHEHUs UMIyJbca. PeakTuBHOE IBUXKEHUE.

PaGora cuinbl. MOLIHOCTE CHJIBI.

Kunernueckass sHeprus MarepuaibHOM ToukH. Teopema 00 M3MEHEHUM KUHETHUYECKOU
JHEPTHH.

[TorenunanesHas sHeprus. [loreHnuanbHas s3Heprus ynpyro 1eopMHUpPOBAHHON MPYKUHBI.
[ToTenumanpHas 3Heprus Teaa BOIN3U NOBEPXHOCTH 3€MIIH.

HOTGHHI/I&J’IBHBI@ N HCIIOTCHIIMAJIbHBIC CHIIBI. CBs13b pa6OTBI HECIMMOTCHIUAJIBHBIX CHII C
H3MCHECHHEM MEXaHNUIECKOM OHEPTHUU CUCTEMBI TCII. 3aKkoH COXpaHCHUA MEXaHUYEeCKOM OHCPruu.

VYnpyrue u Heynpyrue CTOIKHOBEHUS.

TexHudeckue yCTpoHCTBa M IMPAKTUYECKOE NMPUMEHEHHE: BOJAOMET, KOMEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHUE PAKeET.

Jlemoncmpayuu

3aK0H COXpaHEHUS UMITYJIbCa.

PeaktuBHOE IBIKEHUE.

[Tepexo mOTEHITMATBHOM SHEPTUH B KUHETUUYECKYIO U OOPaTHO.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

I/IsyquHe a0COIIOTHO HCYIIPYroro yaapa € IIOMOIIbIO JIBYX OAHWHAKOBBIX HUTAHBIX
MasaATHHKOB.

Hccnenosanue cBs3u pa6OTBI CUJIBI C M3MEHEHHEM MEXaHHYECKOU OHCPruu TCJjiIa Ha
MMPpUMEPC PACTANKCHUA PE3UHOBOI'O KI'yTa.

Pazpnen 3. MoJiekyasipHasi GU3MKAa U TEPMOAUHAMHKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopul

OcHOBHBIE TTOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKOW TEOPUH U UX OIMBITHOE 000CHOBAHUE.
Bpoynosckoe neumxkenue. Auddysus. Xapaktep ABMKEHHS U B3aUMOICHCTBUS YaCTHUI] BEIIECTBA.
Monenu cTpoeHus ra30B, JKUIKOCTEH U TBEPABIX Tell M 00BICHEHUE CBOMCTB BEIIECTBA HA OCHOBE

3TUX MoAeaer. Macca u pa3MEpbl MOJICKYII. KomuuectBo BemecTBa. IloctosHHas ABOFaI[pO.

Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Llenscus.



Mognens uaeanbHoro raza. OCHOBHOE YPAaBHEHHE MOJIEKYJISIPHO-KHMHETUYECKON Teopuu
UAeaTbHOTO Tra3a. AOCOMIOTHas TeMmIeparypa Kak Mepa CpeAHed KHHETHYECKOH SHEpruu
TEIJIOBOTO ABWKEHUS yacTul rasa. [llkana remneparyp KenbBuHa. ['a30Bble 3aKOHBL. Y paBHEHUE
MemnneneeBa—Knaneiipona. 3akon [JansTona. M3ompoiieccsl B HA€aTbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. [ 'paduueckoe NpeacTaBICHHE H3OMPOLIECCOB: H30TEpPMa, H30XO0pa,
n3obapa.

TexHUYECKUE YCTPONUCTBA M MIPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITEL, JTOKa3bIBAIONIUME JUCKPETHOE CTPOEHUE BeIIecTBa, (oTorpaguu  MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OneIThI 1O AUPPY3UH KUIKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBHXKCHHUSI.

Mognens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBHUSL.
Monenb, WUTIOCTPUpPYIOLIAs IPUPOTY JTaBJICHUS ra3a Ha CTEHKU COCya.

OnBIThI, MJUTIOCTPUPYIOLINE YPAaBHEHHE COCTOSHUS UACATHLHOTO ra3a, H30MpPOIECChI.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenre Macchl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEPEHHH 00BEMa
KOMHAaTBI, JaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXAY MapaMeTpaMU COCTOSTHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnoebl mepmoounamuku

Tepmoaunamuueckasi cuctema. BHYTpeHHsIsI SHEprus TEPMOAMHAMMYECKON CHCTEMBbI U
crocoOb! e€ u3MeHeHus. KonndyecTBo TemioTsl U pabota. BHyTpeHHsS sHeprus 0JAHOATOMHOTO
uJeanbHOro ra3a. Bupl Temionepenayu: TEIIONPOBOAHOCTb, KOHBEKIUS, U3JIyUeHHE. Y IeibHas

TEMI0EMKOCTh BEIIECTBA. KonnuecTBO TEIIIOTHI IIpHU TCIIOoICpEaaydc.

[TonsiTue 06 aguadbaTHOM mpouecce. [lepBriii 3akoH TepMoarHaMuku. [IpumeHeHue nepBoro
3aKOHa TEPMOJMHAMHUKY K H3ompoiieccaM. [ 'padudeckas uHTepnperanus padboThl rasa.

Bropoii 3akon TepmoannaMuku. HeoOpaTuMocTh MpoI1ieccoB B MPUPOJIE.
TemnnoBbie MamuHbl. [IpruHIMIIEI AeHCTBUS TEIIOBLIX MaluH. [IpeoOpa3zoBaHus sHEPTUH B
TeTUI0BBIX MamuHax. KoadduimeHt none3noro naeicTBus termnoBoi MamuHel. [k KapHo u ero

KOS(I)(I)I/ILII/IGHT MOJIC3HOI'O ACUCTBHS. OKOJIOTHYECKHE HpO6HCMLI TCIIJIOOHCPICTUKH.

TexHudeckue yCTpOﬁCTBa U  MPAKTUYCCKOC TIPUMCHCHUC: MNOBUIATCIIb BHYTPCHHCTO
cropanus, OBITOBOI1 XOJOOUJIBHUK, KOHAUIITUOHECD.



Jlemoncmpayuu

W3MeneHne BHYTpEHHEH SHEpPruM Tela NpPU COBEPIICHWH DPAOOTHI: BBUIET HPOOKH W3

OyTBUIKH TIOJ] ICHCTBUEM CKATOTO BO3lyXa, HAarpeBaHue dpUpa B TAaTYHHOU TPyOKe MyTEM TPEHUS
(BUIEOIEMOHCTpAIHS).

N3menenue BHyTpeHHEH SHEPTUHU (TEMIIEpaTyphl) Teja MpU TEIJIonepeayde.

OmnbIT 10 aMabaTHOMY PACIIUPEHUIO BO3yXa (OIBIT C BO3YITHBIM OTHUBOM).

Monenu napoBoii TypOHHBI, IBUraTelsl BHYTPEHHETO CrOPaHusl, PEaKTUBHOI'O JABUTATEIs.
Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3mepenue yienpHON TEIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eewjecmea. Pazosvie nepexoovt

[TapooGpa3oBanue u koHaeHcanus. Mcmapenue u kunenue. AGCOTIOTHASI M OTHOCUTEIbHAS

BII&KHOCTh BO3/ayxa. HacwlmeHHbIN map. YaenpHas TemioTa mapooOpa3oBaHus. 3aBUCUMOCTh
TeMnepaTprI KHUIICHUA OT JaBJICHUA.

TBépnoe Teno. Kpucrammueckue u amopgHbie Tena. AHU30TPOIHUS CBOMCTB KPUCTAIIOB.
Kunkue kpucramisl. CoBpemMeHHble Marepuansl. [lmaBieHne w kpucraumsanus. Y IeiabHas
TeruioTa riasneHus. Cyonumanus.

YpaBHEHHE TEIUTOBOTO OajiaHca.

TexHuyeckue ycTpoiicTBa M NPAKTUYECKOE IPUMEHEHHUE: THUTPOMETpP M ICHUXPOMETD,

KaJIOPUMETP, TEXHOJIOTMU ITOJTYUYCHUS COBPEMCHHBIX MAaTCPUAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
1 HAHOTCXHOJIOI'MH.

Jlemoncmpayuu
CBolicTBa HACBIIIEHHBIX TAPOB.
Kunenue nmpu NOHM)KEHHOM JaBJICHUH.
Crioco0Obl U3MEPEHUS BIAKHOCTH.
HaGnronenue HarpeBaHus U TUTABJICHUS KPUCTAIUNIMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTAIIOB.
Yuenuueckuii sxcnepumenm, nabopamophvie pabomuol
N3mepeHne 0THOCUTENBHOM BIAKHOCTH BO3yXa.
Pazpnen 4. DunekrpoamHamMuka

Tema 1. Inekmpocmamuka



OnexTpuzanus Teln. OJEKTpUYecKUid 3apsa. JBa BHIa DIJIEKTPUYECKUX 3aps/ioB.
[IpoBOAHMKY, AUANEKTPUKH U NOJYIPOBOJHUKN. 3aKOH COXPAaHEHUS AIEKTPUUECKOIO 3apsiia.

B3aumoneiictBue 3apsnoB. 3akoH Kynona. TodeuHblid  31eKTpUuyecKuM — 3apsn.
Onexrpuueckoe mnojie. HanpsxénHocTh anexkTpuyeckoro noias. IlpuHuun cyneprnosunuu

QJICKTPHUYCCKHUX monei. JInaun HaHpH)KéHHOCTI/I QJICKTPUYCCKOT'O ITOJIA.

Pabora cui anexkrpocratuyeckoro noss. [lorennnan. Paznocts motenmanos. IpoBoaHuku
U AUBJIEKTPUKH B 3JIEKTPOCTATUUECKOM ToJie. JuanexkTpuueckas MpOHULIAEMOCTb.

OnektpoémkocTh. KonaeHcaTop. DNEKTPOEMKOCTh IIOCKOTO KOHACHCATOpa. DHEPrus
3apsHKEHHOTO KOHJIEHCATOopa.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHE: JIIEKTPOCKOIL, SJIEKTPOMETD,
AJIEKTPOCTAaTUYECKas 3allliTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHAEHCATOpP, KONMUPOBAIBHBIN
anmapar, CTpyHHBIH IIPUHTED.

Jlemoncmpayuu

VYeTpolCTBO U MPUHLUIT JEHCTBUS dJIEKTPOMETPA.

B3anmopeiicTBre Ha’EKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOAHMKY B 31EKTPOCTATUYECKOM IIOJIE.

DJIeKTpOCTaTUYECKAas 3alluTa.

,Z[I/DJ'ICKTPI/IKI/I B DJICKTPOCTAaTUYCCKOM II0JIC.

3aBHCUMOCTh BJICKTpOéMKOCTI/I IIJIOCKOr'o KOHACHCATOpA OT IJIoIaan IIaCTUH, PaCCTOAHUA
MCKIAY HUMHU U ,HHBHCKTpH‘ICCKOﬁ IIPOHUIACMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuveckuii mok. Toxu 6 paznuunvlx cpeoax

DNEeKTPUYECKUNA TOK. YCIIOBUS CYIIECTBOBAHUS JIEKTPUUYECKOTO TOKA. VICTOUYHMKH TOKa.
Cuia Toka. [1ocTOSHHBIN TOK.

Hanpsixenue. 3akon Oma 11 yyacTka LEu.

3neKTquec1<oe COIIPOTUBJICHHC. YnenbHOE COIIPOTUBJICHUC BCIICCTBA.
HOCJ’IG,[[OBE[TCJ'ILHOC, napajijieJIibHOC, CMCIIAHHOC COCANHCHUC ITIPOBOAHUKOB.

PaGora QJICKTPUYICCKOT'O TOKA. 3akoH I[)KO}/JIH—.HCHI_IEI. MoIIHOCTh QJICKTPUYICCKOI'O TOKaA.



DNEKTPOABUKYIAs CUjla U BHYTPEHHEE COMPOTUBICHUE UCTOYHMKA TOKA. 3akoH OMa st
MOJTHOM (3aMKHYTOM) 3ekTpuueckoit nenu. Kopotkoe 3aMbIkaHue.

DNEeKTPOHHAs! MPOBOJAUMOCTD TBEPABIX METAIOB. 3aBUCUMOCTD COMPOTUBIICHUS] METAJIIOB
oT Temneparypbl. CBEpXIIPOBOUMOCTb.

OnexTpuueckuil TOk B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.

[HonynpoBoanuku. CoOCTBEHHass M HNpUMECHas MPOBOJAUMOCTb MOJYHPOBOJIHUKOB.
CgoiicTBa p—Nn-nepexona. IlomynpoBoiHUKOBBIE TPUOOPHI.

DNEeKTpUUYECKU TOK B pAcTBOpaX M pacilaBaX OdIIEKTPOJIUTOB. DIJIEKTPOJUTHICCKAS
JUCCOIHAITUS. DIEKTPOJIN3.

OnexTpuueckuil TOK B razax. CaMoCTOATEIbHBIN U HECAMOCTOATEIbHBIN pa3psa. MomHuUsL.
IIna3ma.

TexHu4eckue ycTpoicTBa U MPaKTUUECKOe MPUMEHEHHE: aMIIepPMETpP, BOIBTMETP, PEOCTAT,
WCTOYHUKHA TOKA, DJEKTPOHArpeBaTelbHbIe TMPUOOPHI, DIEKTPOOCBETUTEIBHBIE TMPUOOPHI,
TEPMOMETP  CONPOTHUBJICHHS, BAKyyMHBIA  JHOM, TEPMHUCTOPHI H  (HOTOPE3UCTOPHI,
MTOJTYTIPOBOTHUKOBBIM THOJ, TaTbBAaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAMPSHKEHUSL.

3aBHCHUMOCTh COIMPOTUBJICHHA LHUIHMHAPUYCCKHUX IPOBOJHHUKOB OT IJWHBI, IJIOIAAN
IOINEPCUYHOI0 CEYCHUA U MaTCpHrajia.

CMmernranHoe coeMHEHUE TIPOBOTHUKOB.

HpHMOC HU3MCPCHHUC SHCKTPO,HBH)I(YIHCP'I CHIJIBI. KOpOTKOG 3aMbIKaHHEC TI'aJIbBAHHYCCKOI'O
OJIEMEHTA U OI€CHKA BHYTPCHHET'O COITPOTUBJICHU .

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3ps 1 IpOBOJUMOCTh BO3IyXa.

OaHOCTOPOHHSIS TPOBOJAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHne cMelaHHOro COeAMHEHUST PE3UCTOPOB.

N3mepenue 35eKTpoABMKYILENH CUITbl MICTOYHUKA TOKA M €r0 BHYTPEHHETO COMPOTUBIICHUS.
Habmronenue anekrponusa.

MexnpeaMerHbie CBA3U



Nzyuenue kypca ¢usuku 06a3oBoro ypoBHs B 10 Kiacce OCyIIECTBISAETCS € YYETOM
COJZICP)KATENbHBIX MEKIIPEIMETHBIX CBS3eH C KypcaMd MaTeMaTHKH, OHOJIOTWH, XUMHH,
reorpaduu ¥ TEXHOJIOTHUH.

MeosicnpeOmemnuvle nousimusi, CBSI3aHHBIE C W3YYCHHEM METOJOB HAyYHOTO IMO3HAHUS:
SBJICHWE, HAy4YHBId (aKT, TuUmore3a, (Qu3uveckas BEIMYMHA, 3aKOH, TCOpHSs, HAOIIOJCHUE,
SKCIEPUMEHT, MOJACIIMPOBAHUE, MOJEIb, U3MEPEHUE.

Mamemamuxa: penieHue CUCTEMbI YpaBHEHHH, THHEHas QyHKIHs, napadoua, runepoouia,
uX TpauK U CBOHCTBA, TPUTOHOMETPUUYECKHE (PYHKIUHU: CHHYC, KOCHHYC, TAHT€HC, KOTAaHT'€HC,
OCHOBHOE TPUIOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPbl M MX IPOEKLUHMHU HAa OCH KOOPAMHAT,
CJIO’KEHUE BEKTOPOB.

buonocus: mexannueckoe JBIKEHHE B JKMBOM mpupozae, AMPpPy3us, ocMoc, TEI1ooOMeH
JKHUBBIX OPraHn3MOB (BI/II[I)I TCIionepeaadyu, TCrjioBoC paBHOBeCI/IC), SJICKTPUYCCKHE SABJICHUS B
YKUBOUW IPUPOJIE.

Xumus: AUCKPETHOC CTPOCHHUEC BCIICCTBA, CTPOCHHUEC AaTOMOB M MOJICKYJI, MOJIb BCUICCTBA,
MOJIdpHasA Macca, TCIIJIOBBIC CBOMCTBaA TBép)II)IX TCI, JKUJIKOCTEH U ra3oB, OJJICKTPHYCCKUEC
CBOMCTBA MCTAJJIOB, DJICKTPOIUTHYCCKad AUCCOHAIvs, ralbBaHUKA.

l'eoepagpus: BNaXXHOCTh BO3/4yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: mpeoOpa3oBaHKEe ABIKEHHUH C MCIIOIH30BAaHHEM MEXAaHH3MOB, YUET TPCHHS B
TEXHUKE, TMOJIIMITHUKY, WCIOJIh30BAHWE 3aKOHA COXPAHEHWS HMITYJIbca B TEXHHUKE (pakeTa,
BOJOMET W Jpyrue), JABUTATelb BHYTPEHHETO CropaHus, TmapoBas TypOWHaA, OBITOBOU
XOJIOAUIIHHHUK, KOHIUIIMOHED, TEXHOJIOTUH TOyYeHHsI COBPEMEHHBIX MaTepPHAaiOB, B TOM YHCJIC
HAaHOMATepUAJIOB, W  HAHOTEXHOJOTHMH,  OJJCKTPOCTATHUYECKas  3alluTa,  3a3eMIICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEP, dJIEKTpOHATrpeBaTeIbHBIE TMPHOOPHI,
AIIEKTPOOCBETUTEIBHBIC TIPUOOPHI, TaThbBAHHUKA.

11 KJIACC
Pa3znea 4. DiekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKMpPOMAZHUMHAA UHOYKUUA

[locrosiHHbIE MarHuThl. B3anMopelcTBHE NOCTOSHHBIX MAarHMTOB. MarHuTHOE IOJe€.
Bekrop maruutHON nHaykuuu. [IpyHIun cynepno3uuun MarHuTHBIX noJei. JIMHuM MarHuTHOR
uHAYKIUY. KapTrHa JIMHUM MarHUTHOM MHYKLIMHU MOJISI TOCTOSHHBIX MarHUTOB.

MaruutHoe 1oJie NpOBOJHUKA ¢ TOKOM. KapTuHa NMHMM MHAYKIUU MarHUTHOTO IIOJIS
JUIMHHOTO TPSIMOrO NMPOBOJHHMKA M 3aMKHYTOI'O KOJBLEBOTO INPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. B3anmozelicTBre NPOBOJHUKOB C TOKOM.

Cuna Ammnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna HopeHua, eé MOAYJIb W HaIIpaBJICHHUC. I[BI/I)KGHI/IG 3apH)KCHHOﬁ qaCcTulbl B
OIHOPOJAHOM MArHMTHOM IIOJIC. PabGora cunbl HopeHua.



SIBneHue DNEKTPOMArHUTHOM HMHAYKUMU. [IOTOK BEKTOpa MarHUTHOM HMHAYKIUU.
DNeKTpOoABMKYLIAas CUJIa MHAYKIUHU. 3aKOH 3JIEKTpOMarHuTHON uHaykuuu dapanes.

BuxpeBoe anekTpuyeckoe IMose. OJEKTPOJBHMKYIAs cujla HHAYKUHUU B IPOBOJHUKE,
ABMIKYIIECMCA MMOCTYNIATCIIbHO B OAHOPOJHOM MArHMuTHOM ITOJIC.

[IpaBuiio Jlenna.

NHnykTuBHOCTD. SIBJIECHUE CAMOMHAYKIIMH. DJIEKTPOABMIKYIIIAs CHJIa CAMOMHTYKIIUU.
9Hepr1/1$1 MAaravuTHOIO I10JIA KaTyIIKH C TOKOM.

DNeKTpOMarHuTHOE TOJIE.

Texundeckue YCTpOﬁCTBa U MPAKTUYCCKOC TPUMCHCHUC. TIOCTOAHHBIC MArHUTHI,
QJICKTPOMATrHUTHI, SJICKTPOABUT'ATCIIb, YCKOPUTEIIN JICMCHTAPHBIX 9YaCTUI[, MHAYKIWOHHAA ICYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHUE AIIEKTPOHHOTO MTyYKa MAarHUTHBIM TTOJIEM.
JIuHWY WHIYKIIUA MarHUTHOTO TIOJIS.
B3anmopeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.
SIBneHne AIMEKTPOMAarHUTHON MHAYKITHH.

[IpaBuio Jlenna.

3aBHCUMOCTh BJICKTpOI[BI/I)KYHICﬁ CUJIbl UHAYKIUK OT CKOPOCTU HM3MCHCHHSA MArHUTHOI'O
II0TOKaA.

SIBiIeHME CAaMOMHYKIUU.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydyeHne MarHuTHOr O I0JIs KaTYIIKU C TOKOM.

Hccnenosanue neicTBus MOCTOSHHOIO MarHUTa Ha pAMKY C TOKOM.

HccnenoBanue saBiIeHUS BHCKTPOMaFHHTHOﬁ WHAYKIUH.

Pasgea 5. Kosie0anus 1 BOJIHBI



Tema 1. Mexanuueckue u 31eKmpomazHumHbsle Koj1edOanus

Konebarenbnass cucrema. CBoOOaHbIe MexaHMYeCKHe KojeOaHus. [ apMoHHUYEcKHe
konebanus. Ilepumon, wacrora, ammiautryaa u ¢dasza konebanuid. IIpyXKMHHBIH MasSTHHK.
MareMaTHueCK1il MasTHUK. Y paBHEHUE TapMOHUYECKUX Kojiebanuii. [IpeBparienne sHepruu npu
rapMOHUYECKHUX KOJICOaHUSX.

KonebGarenbupiii koHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KoOJIeOaHUST B HWICAIHHOM
KOJICOATEIbHOM ~ KOHTYpE. AHAQJIOTHS MEXKIy MEXaHHYECKUMH | DJIEKTPOMAarHUTHBIMU
kosebanusamu. @opmyrna TomcoHa. 3aKOH COXpaHEHHs PHEPTUU B HJIICATHHOM KOJeOaTeTbHOM

KOHTYpE.

[IpencraBienue o 3aryxaromux KojeOaHUsAX. BbIHyXJeHHbIE MEXaHUYECKHE KoyeOaHUs.
Pe3onanc. BeiHyX/1€eHHBIE 2I€KTPOMarHUTHbIE KOIeOaHUsl.

[lepemennbiii Tok. CHHYyCOMIANbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOr0 TOKA.
AMIUIATYTHOE U JENCTBYIOIEE 3HAUECHNE CUJIbI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepemaya M TMOTPeOICHUE AIEKTPUUECKOW DHEPTHUHU.
OKOJIOTMYECKME PHUCKH TIPU NPOU3BOACTBE 3NEeKTpodHepruu. KynpTypa wucnonap30BaHus

AJIEKTPOAHEPTUU B MOBCETHEBHOM )KU3HH.

TexHudeckne yCTpONWCTBA M TNPAKTUYECKOE TNPHUMEHEHHUE: JIIEKTPHUYECKUH 3BOHOK,
TEHEPaTOp NEPEMEHHOIO TOKA, JIMHUU 3JIEKTPOIIepe1ay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KojaebaTeTbHON CUCTEMBI (TPYKUHHBINA WJIM MaTeMaTHYECKHI
MasITHUK).

HaGmronenue 3aryxaronux KoeOaHu.
HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOaHUH.
Hab6nronenue pezonanca.

CB0OOHBIC IEKTPOMArHUTHBIC KOJICOAHMSI.

OCI_II/IJ'IJ'IOFpaMMLI (38.BI/ICI/IMOCTI/I CUJIbl TOKa MW HAIPSIKCHUA OT BpeMeHI/I) JUIA
QJICKTPOMArHuTHBIX KOJIEOaHUH.

Pe3onanc Ipu mocjaea0BaTCIIbHOM COCAUHCHUU PE3UCTOpPA, KATYIIKU HMHAYKTUBHOCTHU U
KOHJACHCATOpPA.

Mopenb TUHUU 3IEKTPOIIepESauH.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue 3aBUCUMOCTH MEpUOJIa MaIbIX KOJIEOAHUH rpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl rpy3a.



HccnenoBanne mnepeMEeHHOro TOKa B ILENM M3 IOCIEAO0BATENbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazZHumHbsle 60HbL

MexaHnueckue BOJIHBIL, yCi10oBuUs pacnpoctpaHeHus. [lepuoa. CkopocTs pacrpocTpaHEHUs
u jgnuHa BonHBL [lomepeuHsle W TpoAONbHBIE BONHBL MHTepdepeHumss u  mudpakmus
MEXaHUYECKUX BOJIH.

3Byk. CropocTh 3ByKa. [ poMkocTh 3ByKa. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSA H3JIYYCHHS DJIEKTPOMAarHWTHBIX BOJH. B3aumuas
opueHTanus BekTopoB E, B, V B anekrpomarauTHoi BoiHe. CBONCTBA I€KTPOMArHATHBIX BOJIH:
OTpaXeHHEe, MpeJoMiieHHe, noisdpuzauus, audpaxaus, uHTepdpepeHuus. CKOpocTh

QJICKTPOMArdHMTHBIX BOJIH.

[Ilkana 31€KTPOMArHUTHBIX BOJH. [IpuMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpunIUIIBI pagnoCBA3U U TeneBuAeHUA. Paaronokamusi.
DIJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CpeIbl.

TexHu4eckne ycTpoNCTBA M NPAKTUYECKOE NMPHUMEHEHHUE: MY3bIKaJbHbIE HWHCTPYMEHTHI,

VIIbTPa3BYKOBasi JAMAarHOCTHKA B TEXHUKE M MEIWIIMHE, pajap, PaauoNpHEMHHUK, TEICBH30D,
anTeHHa, tenedon, CBY-mneus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPaHEHUE TIOTIEPEYHBIX U MPOOIBHBIX BOJIH.
Konebmromeecs Te1o Kak HCTOYHUK 3BYKa.

HaGnronenue otpaykeHus U MpeIoMIIeHUS MEXaHUIECKUX BOJIH.
Ha6mronenue narepdepeHuy u AuGpakiiuy MEXaHHIeCKUX BOJTH.
3BYKOBOM pPEe30HAHC.

HaOnromeHne CBs3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYAOH M 4YacTOTOM
KOJIeOaHUIA.

HccnenoBanne  CBOMCTB  AIEKTPOMArHMTHBIX  BOJH:  OTpPaKeHUE, IMPEIOMIICHHUE,
noJyispu3anus, AMQpakuus, uHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onruka. IIpsMoarHENHOE PaCIPOCTPAHEHNE CBETA B OJHOPOIHOM Cpele.
JIyud cBera. TOYEUYHBIN UCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHHe H300paKEHUH B IIOCKOM
3epKa’e.



[Ipenomnienue cBeta. 3aKOHBI MpelOMJIEHUs cBeTa. AOCOIIOTHBIM  IOKa3arelb
npenomiieHus. IlomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yrojg HOJHOrO BHYTPEHHEIO
OTpaKEHHUS.

Hucnepcus ceeta. CiioxkHbli cocTaB O6enoro csera. L{Ber.

CoOupatomie u pacceuBarolue JuH3bl. ToHkas mauH3a. POOKYCHOE pacCTOSHUE WU
OINITUYECKasi CHjla TOHKOW JUH3BL. [locTpoenune n3o0paxxeHnii B COOMPAIOIINX U PACCEUBAIOIINX
nrH3ax. Popmysia TOHKOM JIMH3bI. Y BEJIMYCHUE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. Wutepdepennns cBera. KorepeHTHbIE HCTOYHHUKH. Y CIOBUSA
HaOJIIOACHUST MAaKCUMYMOB 1 MUHUMYMOB B UHTEPHEPEHITMOHHOM KapTHUHE OT JABYX CHH(DA3HBIX

KOTCPCHTHBIX HCTOYHHUKOB.

Hudpakuust cera. JludpakuuoHHas pem€rka. YcioBue HAOMIOJEHMS TJIABHBIX
MaKCHUMYMOB MpH NaIEHU MOHOXPOMAaTHYECKOT O CBETA Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonsgpuzanus ceera.

TexHudeckue yCTpPOWCTBA W MPAKTHYECKOE NPUMEHEHWEe: OYKH, Jymna, (oroammapar,
HpOCKHHOHHBIfI annapaT, MI/IKPOCKOH, TCJICCKOII, BOJIOKOHHAas OIITHKA, )II/I(i)paKHI/IOHHaSI peméTKa,
MOJISIPOUSL.

Jlemoncmpayuu

[IpsimonuHelHOE paclpoCTpaHEHHUE, OTpaKE€HHWE W TMpeaomieHue cera. OnThuyeckue
PUOOPHI.

[TonHoe BHYTpeHHEE oTpakeHue. Mozenb CBETOBOA.
HccnenoBanue CBONCTB M300pakKeHUH B JIMH3AX.

Mopenu MEUKPOCKOIIA, TeJIECKOIIA.

Hab6mronenue nnrepdepeHiiuy ceera.

Ha6nronenue qudpakuuu cBeta.

HaGnronenue aucnepcun cBeTa.

[TonydeHue cekTpa ¢ MOMOIIbIO MPU3MBI.

[Tonydenue cnekTpa ¢ MOMOIIbI0 AUPPAKIIUOHHON PEIIETKH.
Habmronenue nonsipusauu cBera.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

HSMCpCHI/Ie MOKa3aTeid MPEJIOMJICHUS CTCKIIA.



HccnenoBanue cBOMCTB N300paKEHUI B JINH3AX.
Habmonenue nucnepcun cBera.
Pasnea 6. OcHOBBI cieMAJILHOM TEOPHH OTHOCUTEIbHOCTH

['panuubl TPUMEHUMOCTH KJIACCUYECKOW MeEXaHMKHU. [locTynaTel crenuanbHON TEOopUH
OTHOCUTEIbHOCTH: HWHBAapUAHTHOCTh MOJYJS CKOPOCTHM CBETa B BaKyyMe, IPUHLIMI
OTHOCHUTEJIBPHOCTHA DHWHINTEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHNE BPEMEHHU M COKPAILIEHUE JUTUHBI.

DHEprusi ¥ UMITYJIbC PEISTUBUCTCKON YACTHUIIBI.

CBs13b MacChI ¢ SHEPTUEH U UMITYILCOM PEIISTUBUCTCKOM YaCTHUIIBI. JHEPTUsI IOKOS.
Pasznen 7. KBanToBasi pusuka

Tema 1. Inemenmol K6AHMOBOU ONMUKU

®oronsl. Gopmyna [Inanka cBsi3u sHEpruu (POTOHA C €r0 YACTOTOW. DHEPrus U UMITYJIbC
dboToHa.

OtkpeiTne u wuccienoBanue (Gorodddexra. Ompiter  A. [I'. CromeroBa. 3aKoHBI
dbotorddekra. Ypasuenue DitnmreitHa s potodrddexra. «Kpacnas rpanuia» Gororddekra.

JlaBnieaune cBeta. OnbiTel I1. H. JIeOGenena.

XUMHYECKOe IeHCTBUE CBETA.

TexHuuyeckue ycTpoHCTBa M NPAKTHUECKOE MpUMEHEHHue: (OTO3IEMEHT, (OTOAATUHK,
coJHeuHas Oarapesi, CBETOIHO/I.

Jlemoncmpayuu

®oTo3(h(PeKT HA YyCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENTHETO (oTodhdekTa.

CBeToauon.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopna mo paccesnuro o -4actuil. [lnmanetaphas
Mozenb atoma. [loctynarel bopa. M3nydenue u mormomieHne GOTOHOB MpHU MEpPexoje aToMa ¢
OJIHOT'O YPOBHSI SHEPTrUM Ha Apyroi. Buasl cnektpoB. CekTp ypoBHEN 3HEPrUU aTOMa BOAOPO/Ia.

BonnoBble cBolicTBa yactuil. Bonnsl ne bpoiinsa. KopnyckynsipHO-BOJHOBOW Ty alu3M.

CnoHTaHHOE B BBIHYKACHHOC U3JTYUCHUC.



TexHudyeckue yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: CIEKTPAJIbHBIA  aHAIU3
(cekTpocKoI), 1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monenb oneita Pesepdopra.

Ornpenenenue JUIMHBI BOJIHBI Jla3epa.

HaGnronenue nuHeRvaThiX CIEKTPOB U3TyUCHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
HaGnronenue nuHeiyaToro crexrpa.

Tema 3. Amommnoe sa0po

BKCHepI/IMeHTBI, JOKa3bIBAIOMIUE CJIOKHOCTDb CTPOCHUS AApa. OTKpBITI/Ie PAaAnOAKTUBHOCTH.
Omneiter Pe3epdopaa mo onpeneaeHno cocTaBa paauoakTUBHOTO u3mydeHus. CBoicTBa anbda-,
6eTa-, ramMmma-us3JIyucHUs. Bnusaune PaanOAKTHUBHOCTHU HaA )KMUBBIC OPraHU3MBI.

OTtkpeITHE TTPOTOHA U HeWTpoHa. HykmorHas monens siapa ['eiizendepra—lBanenko. 3apsiy
sapa. MaccoBoe uucio siapa. M30Tonsl.

Anbda-pacnag. DJIEKTpOHHBIH W TO3WTPOHHBIA Oera-pacnaza. ['amma-usmydenue. 3aKoH
PaZvoaKTUBHOTO pacmaja.

DHeprus CBS31 HYKJIOHOB B sijpe. SnepHbie cuibl. [ledekt maccsl spa.
Snepusie peakuuu. [lenenue u cUHTE3 siep.

SAnepubiii  peaktop. TepmosiaepHbiii cuHTE3. [IpoOiaemMbl W TMEPCIEKTUBBI  SIEPHOU
SHEPreTHKU. JKOJIOTMYECKUE aCIeKThI EPHOI SHEPTreTUKU.

BHeMeHTapHBIe YaCTHUIIbI. OTKpI)ITI/IC IMO3UTPOHA.
Metobl Ha6J'IIO,Z[eHI/I${ " perucrpaivu 3JICMCHTAPHbIX YaCTHUII.
CDYHI[aMeHTaJ'ILHbIe BBHHMOHCﬁCTBHH. Enuncteo (I)HSquCKOﬁ KapTUHbI MHpPA.

TexHuueckue ycTpoicTBa M NMPAaKTUYECKOE MPUMEHEHHUE: J03UMETp, Kamepa Buibcona,
SIIEPHBIN peakTop, aToMHas 6oMOa.

Jemoncmpayuu
CuéTunK MOHM3UPYIOIIHUX YACTHUII.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).



Pasnea 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKHU

Otansl pa3BUTHS acTpoHOMUU. [IpuKIagHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMHUH.

Bun 3Bé3nH0r0 HebGa. Co3Be3nus, sspKkue 3BE3/bl, IUTAHETHI, X BUAUMOE JBIKECHUE.

ConHeyHas cucreMa.

Connue. ConHeuHass akTuBHOCTb. McrouHuk sHepruum ConHua u 3BE34. 3BE3IBI, HX
OCHOBHBIE XapaKTEPUCTHKH. [lHarpaMmma «CIeKTpaibHBINA KITACC — CBETUMOCTDY. 3BE3/IbI IITaBHOM
MOCJICIOBATEIPHOCTA.  3aBHCUMOCTh ~ «Macca — CBETHMOCTb» JUISI  3BE3A  TJIABHOM
mocjenoBaTenbHOCTH. BHyTpeHHee crpoeHne 3BE3A. CoBpeMeHHBIE MPEICTABICHHS O

MIPOUCXOXKACHUHU U 3BoJtolnn ColHIIa U 3BE3/1. DTanbl KU3HU 3BE3I.

Mneunsiii [1yTe — Hama [Manaktuka. [Tonoxkenue u nmwkenue Cosnnia B ['anaktuke. Turb
rajakTuk. PaguorasakTuku u kBazapbl. YEpHbIE IBIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon XaO6na. Pazberanue ramaktuk. Teopust
Bonemoro B3peiBa. PennkroBoe n3inydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpobiieMbl aCTpOHOMUM.

Yuenuueckue nabnooernus

Habmonenuss HeBOOpYKEHHBIM TJIa30M C MCIOJB30BAaHUEM KOMITBIOTEPHBIX MPUIIOKEHUN
JUI OTIpEeJieNIeHuUs TOJO0XKEHUsI HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro noaymapus u ipKue 3BE3/IbI.

Ha6mronenus B reneckon Jlynsl, mianet, Mnednoro [lytu.

Oo6o0maromniee NoBTOpeHne

Ponp ¢u3uku u acTpoHOMUM B SKOHOMHYECKOH, TEXHOJOTMYECKOW, COLMAIbHOH U
3THYECKOH chepax IesaTenbHOCTH YeI0BeKa, pOJib U MECTO (PU3UKU U ACTPOHOMUU B COBPEMEHHOMN
HAay4yHOM KapTHHE MHpa, POjib (u3ndeckoid Teopud B (OPMUPOBAHHM MPEICTABICHHUHA O
(buznueckoil kKapTUHE MUpa, MECTO (U3NYECKOW KapTHHBI MHpaA B OOILIEM PSAAY COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEJICTaBICHUN O PUPO/JIE.

MexnpeaMeTHbIe CBSI3H

N3yyenne kypca ¢uszuku 0azoBoro ypoBHs B 11 Kjacce OCYIIECTBISETCS C Y4ETOM
COJIEPKATENIbHBIX MEXKIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHUMHUH,
reorpaduu ¥ TEXHOJOTHUH.

MesicnpeOomemnuvle nouamusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHWE, HAy4yHbIH (akT, rumores3a, (Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,

OKCIICPUMCHT, MOACIIMPOBAHUC, MOCIIb, U3MECPCHUC.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHHH, TPUTOHOMETpUYECKUE (DYHKIMH: CHHYC,
KOCHHYC, TaHIE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX



MPOEKIIMM Ha OCHU KOOPIHMHAT, CIOKEHHE BEKTOPOB, MPOWU3BOAHBIC AIIEMEHTAPHBIX (YHKIIHH,
MPU3HAKH MOJI00MS TPEYTOJIBbHUKOB, ONPEAeICHNE TUIOIIAAN TUIOCKUX GUTyp B 00BbEMa Tell.

buonozus: anexTpruyeckue sIBIEHUS B )KUBOM NPUPOJE, KOJieOaTeIbHbIE IBUKEHUS B )KMBON
IIPUPOJIE, ONITUYECKUE SIBJICHUS B XKUBOU MIPUPOJE, AEUCTBUE palualluy HA JKUBbIE OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKas CTPYKTypa TBEPABIX Tell,
MEXaHU3Mbl 00pa30BaHuUs KPUCTAJUIMUECKOMN pelIETKH, CIIEKTPaJIbHbIN aHaIu3.

l'eoepaghus: MarHuTHBIE TIONMIOCAa 3€MJIHM, 3aJIe)KM MArHUTHBIX Py, (OTOCHEMKA 3€MHOMN
MIOBEPXHOCTH, IIPEJICKA3aHNE 3EMIIETPSICEHUH.

Texnonoaus: TMHAN 3IIEKTPONIEPEay, TEHEPATOP NEPEMEHHOIO TOKA, JIEKTPOIBUTaTe b, HHAYKIMOHHASA
neyb, pajap, paauoNpuéMHHUK, TENEBU30p, aHTEHHA, TenedoH, CBYU-meub, NPOEKIMOHHBIM ammapar,
BOJIOKOHHAsI ONTHKA, COJTHEYHas OaTapesl.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

OcBoenne yueOHOro mpenMera «®Pus3mka» Ha YpOBHE CPEIHErO OOIIEro oOpa3oBaHUS
(6a30BBIII  YpOBEHB) JOKHO  OOECHEUUTHh JIOCTHKEHHE  CICAYIONUX  JIMYHOCTHBIX,
MeTanpeIMETHBIX B MPEJIMETHBIX 00pa30BaTEeIIbHBIX Pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pe3yJIbTaThl OCBOCHHS yueOHOro mpeaMera «Du3nKa» TOKHBI OTpa)kaThb
TOTOBHOCTh M CIOCOOHOCTHh 00y4aroluXCsl pyKOBOJICTBOBATHCS c(HOPMHUPOBAHHONW BHYTPEHHEU
MO3UIMEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHUEHTAlMil, MO3UTHUBHBIX BHYTPEHHHUX
yOXKIEHU, COOTBETCTBYIOIIUX TPAAUIMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciivpeHe >KU3HEHHOT'O OIbITa M OMNBITa JESITENbHOCTH B IMPOIECCEe pealli3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCHIUTAHUS:

C(bOpMI/IpOBaHHOCTB ran(HaHCKOﬁ O3 HH1 06yqa}omeroc;1 KaKk aKTHMBHOIO H
OTBETCTBCHHOI'O YJICHA pOCCHfICKOFO 06H_IeCTBa;

MPUHATHE TPAJAULHUOHHBIX OOIIEYETOBEYECKUX T'YMAaHUCTHYECKUX U JEMOKPATHYECKUX
LIEHHOCTEH;

TOTOBHOCTb BE€CTHU COBMCCTHYHO IACATCIIBHOCTH B HHTEPCCAX T'PAKAAHCKOTIO 06I_HeCTBa,
y4aCTBOBAThb B CAMOYIIPAaBJICHHUU B 06paSOBaTeHBHOﬁ OpraHu3aluu,

YMCHUC B3aUMOJEUCTBOBaTh C COIlHAIbLHBIMH HHCTUTYTaMU B COOTBCTCTBUU C HX
(I)YHKL[I/IHMI/I N Ha3HAYCHUCM,

TOTOBHOCTH K FyMaHHTapHOﬁ u BOJ'IOHTépCKOfI ACATCIIBHOCTH,

2) NIATPHOTHYECKOT0 BOCTIMTAHHUS:



c(OPMHPOBAHHOCTh POCCUHCKOM IPaKTaHCKON MIAEHTHYHOCTH, MATPUOTU3MA;

[EHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTIDKEHHSM POCCHHCKUX
yu€HBIX B 001aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMA:
c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYCCKOTO ITOBEICHHUS;

CIIOCOOHOCTH OIICHUBATH CUTYALMIO M IPUHUMATh OCO3HAHHBIC PEIICHUS, OpPUECHTHPYSCH HA
MOPaAJIBHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B IEATEIBHOCTH YUYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;
4)3CTeTHYEeCKOT0 BOCTIMTAHUS

OCTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOYAsI DCTETUKY Hay4YHOI'O TBOPYECTBA, IIPUCYIIETO
¢buznueckoil HayKe;

5) Tpy10BOT0 BOCIIMTAHUSI:
MHTEpPEC K pa3Iu4HbIM chepam npodeccnoHanbHOM AESITETbHOCTH, B TOM YHCJIE CBA3aHHBIM
Cc (QU3MKOM M TEXHHWKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oynyied mnpodeccun u

PEAIN30BbIBATH COOCTBEHHBIE JKU3HEHHEIE IIJIaHBbI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpa30BaHUIO B 00JacTH (PU3UKH HA
MPOTSKEHUU BCEH )KU3HU;

6) 9KOJIOTHYECKOT0 BOCTIUTAHUS S

c(OPMUPOBAHHOCTh IKOJIOTMUECKON KyJIbTYpbl, OCO3HAHHME TIJO0AJBHOTO XapakTepa
9KOJIOTMYECKUX MPOOIIeM;

IUIAaHUPOBAHUEC U OCYIICCTBJICHHUC HeﬁCTBHﬁ B Opr>K€lI-OH.[€I71 Cp€ac Ha OCHOBC 3HAHUA ueneﬁ
YCTOI‘/'ILII/IBOFO Pa3BUTHA YCTIOBEUYCCTBA,

pacliup€Hu€ OIblTa JACATCIBHOCTH 9KOJIOTAYECKOM HaIlpaBJICHHOCTH Ha OCHOBC
MMEIOILIMXCS 3HAHUM T10 (1)I/I3I/IKC;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMSI:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BuTus HU3NUECKON HAYKH,

OCO3HAHUC ICHHOCTU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTH B IIPOLCCCC U3YUYCHUA (1)I/I3I/IKI/I
OCYHICCTBJIATH MPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIbHOCTE HHAUBUIYAJIbHO U B T'PYIIIIC.



METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE YueOHbIE JeHCTBUS
Ba3zoBble JJorudyeckue aeiicTBUA:

CaMOCTOATENIFHO (OPMYIMPOBAaTh M AKTYaJIN3UPOBATh INPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

OIPCACIIATh LUCIN ACATCIIBHOCTH, 3aJaBaTh MapaMCTPbl U KPUTCPUU UX JOCTHUIKCHUS,
BBIABJIATH 3aKOHOMEPHOCTHU U IMTPOTHUBOPCUUA B PAaCCMATPHUBACMBIX (1)I/I3I/I‘-ICCKI/IX SIBJICHUAX

paspabaThIBaTh IJIaH pelIeHus NPoOIeMbl C yUETOM aHAIM3a UMEIOLIUXCSl MaTepUaIbHbIX U
HEMAaTEepUAJIbHBIX PECYPCOB;

BHOCHUTH KOPPCKTUBBI B ACATCIBHOCTb, OLCHUBATH COOTBCTCTBHUEC PC3YJIbTATOB LCIIAM,
OIICHUBATb PUCKU HOCJ'IGI[CTBI/Iﬁ JACATCIIBHOCTH,

KOOPJMHHUPOBATh W BBIMOJHATH pPabdOTy B YCIOBHUSX pEAIbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBUS;

paSBI/IBaTI) eraTI/IBHoe MBIIIIJICHHUC HpI/I peI_HeHI/II/I JKN3HCHHBIX HpO6J’I€M.
Ba3oBrble ucciaenoBareJahLCcKue 1eicTBUA

BJIQJIETh HAay4YHON TEPMHUHOJIOTHEH, KJIIOYEBHIMU MOHSTUSMHU U MeToJaMu (U3UYECKOM
HayKHU;

BJIQJICTh HABBIKAMHU Y4YeOHO-HMCCIIEIOBATEIBCKONH W MPOCKTHOH JEATEIILHOCTH B OOJIACTH
(bu3nKH, CIOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TTOUCKY METOOB PEIICHUs 3a71a4d
(U3NIECKOTO COIePKaHUs, TPUMEHEHHIO Pa3IMYHBIX METOOB TIO3HAHUS;

BIIQJICTh BUIAMHU JICATCIBHOCTH IO IOJIyYCHHIO HOBOTO 3HAHHS, €r0 HHTEPIIPETAIHH,
peoOpa30BaHUIO U MPUMEHEHHIO B PA3JIUYHBIX YYSOHBIX CUTYAIMSX, B TOM YHCJIC TP CO3IaHUH
Y4eOHBIX TIPOEKTOB B 001aCTH (PU3HKH;

BBISBJISATh TIPUYMHHO-CJICJICTBEHHBIC CBS3M W aKTYaJlM3HpPOBAaTh 3ajlady, BBIJABHUIaTh
THIIOTE3Y €€ PEIICHHUs, HAXOAUTh apTYMEHTHI JUIs JI0Ka3aTeIbCTBA CBOMX YTBEPKIICHHIA, 33/1aBaTh

napameTpsl U KPUTEPUU PELICHHUS,

AHAIIM3UPOBATD IMMOJIYUCHHBIC B XOAC PCHICHUS 3a/la4i PE3YJIbTAThl, KPUTHYCCKHU OLCHNBATDH
HUX JOCTOBEPHOCTD, IPOrHO3UPOBATH U3SMCHCHUC B HOBbBIX YCIIOBUAX;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 33/1a4M B 00pPa30BATENIbHOM NESATETLHOCTH, B TOM
qucye MPU U3y4eHUH (PU3HKH;

AaBaTb OUCHKY HOBBIM CUTyallUsAM, OLICHUBATDH HpI/IO6peTéHHBII>'I OIIBIT,;
YMETb NEPCHOCUTL 3HAHUA 110 (I)I/I3I/IK€‘ B IIPAKTUYCCKYIO 0011aCTh KHU3HCACATCIIBHOCTH,

YMCETb UHTCTPHUPOBATH 3HAHUSA U3 PA3HBIX MMPECAMCETHBIX O6J'IE[CTCI>1;



BBIJIBUTaTh HOBBIC UJIEH, IIPEJIaraTh OPUrHHAIBHBIC ITOAXOAbI U PEILICHMUS;

CTaBHUTH MPOOIEMBI U 33]]a4H, OMTYCKAIONINE aJIbTEPHATUBHBIC PEIICHUSI.

PaGora c undopmanueii:

BJIAJIETh HABBIKAMH TOJy4eHHUs HMHMOpMAK (U3UUECKOTO COJACPKAHUS M3 MCTOYHHKOB
pPa3HBIX THIIOB, CaMOCTOSITENIBHO OCYHIECTBIATh IIOMCK, AaHAJIW3, CHCTEMAaTH3alUI0 U
MHTEPIPETAINIO HHPOPMALIMH PA3TUYHBIX BHIOB U (HOPM TPEICTABICHUS;

OLIEHUBATh JJOCTOBEPHOCTh UH(POPMALIHH;

HCII0JIb30BaTh CpeACcTBa MH(POPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B pellIeHUN
KOTHUTHBHBIX, KOMMYHHKaTUBHBIX M OPraHW3allMOHHBIX 3a/ad C COOJIIOJCHHEM TpeOOBaHUI
SPrOHOMHUKH, TEXHUKH O€30IacCHOCTH, TMTHMEHBI, pecypcocOepekeHus, PaBOBbIX M 3THYECKUX
HOPM, HOPM UH(OPMAIIMOHHON O€301TaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COJEp)KaHUsS B pazIUYHbIX QopmaTax ¢ yd€ToM
HazHaYeHUs HH(OPMALIUH U LIETIEBOH ayJUTOPHH, BBIOMpast ONTUMAIbHYIO (OpPMY MpeICTaBICHUS
Y BU3yaJIM3al1N.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUS:
OCYIIECTBIIATH OOLIEHHE Ha ypoKaX (PU3UKU M BO BHEYPOUHOH AEATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOHMIMKTHBIX CUTYaIi U CMAT4aTh KOH(QIUKTHI;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3PCHHS C HCIIOJIB30BAHHEM S3BIKOBBIX
CpPE/ICTB;

MMOHUMATh U UCIIOJIH30BaTh MPEUMYIIIECTBA KOMAHIHOW U WHIUBHUIyIBHOU PaOOTHI;

BBI6I/IpaTb TEMATUKY W METOJAbl COBMECTHBIX HCﬁCTBHﬁ C yLIéTOM O6H_[I/IX HHTCPCCOB U
BO3MOKHOCTEH KaXXJ101T'0 4JIC€Ha KOJIJICKTHBA,

INpUHUMATb LCJIH COBMECTHOH ACATCIBbHOCTH, OpPraHU30BbIBATH W KOOPAWHUPOBATH
HeﬁCTBHH o €€ IOCTUKEHUIO: COCTABIIATH IJIaH HeﬁCTBHﬁ, pacnupeacisiTb poOJin C yLIéTOM MHEHHMN

Y4aCTHHKOB, O6CY)KI[8.TB PE3yJIbTAThL COBMECTHOH pa6OTLI;

OILICHUBATh KaYECTBO CBOETO BKJIA/a M KaXKJOT0 y4aCTHHKA KOMaHJbI B OOIIUNA pe3yabTar
0 pa3paboTaHHBIM KPUTEPUSIM;

npemiiaraTb HOBBIC IIPOCKTBI, OLUCHHMBATH HJACH C IIO3UMIHMHM HOBHU3HBI, OPHUIMHAJIBHOCTH,
npaKTqucxoﬁ 3HAa4YUMOCTH,

OCYHICCTBJIATH TIO3UTUBHOC CTPATCTUYCCKOC TIIOBCACHUC B PA3JIMUYHBIX CHUTyallUdX,
MPOABJIATE TBOPYCCTBO U B006pa)KCHI/Ie, OBITh HMHUIIMAaTUBHBIM.

PerynsaiTuBHbBIC YHHBepPCaJIbHbIC yUeOHbIe NelicTBUSA

Camoopranmn3anus:



CaMOCTOSITENIbHO OCYHIECTBIIATh TO3HABATENIBHYIO NEATEIBHOCTh B 007acTH (DUBHKH H
aCTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOATENIBHO COCTABJIATh IUIAH PELICHUS PAcUETHBIX M KAa4ECTBEHHBIX 3a/1ad, IUIaH
BBIMIOJIHEHUSI TPAKTHYECKOW pabOThl € yd4€TOM HMEIOIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEN U IIPEANIOYTCHUN;

JIaBaTh OLIEHKY HOBBIM CUTYAaLMM;

pacmmMpATh paMKi y4eOHOTO IpeIMETa Ha OCHOBE JIMYHBIX MPEAOYTCHUN;

JIeNIaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U IIPOSBICHUIO 3pYIULIUU B 001acTU (PU3UKH, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPO/1b, 3MOLMOHAIbHBIN HHTEJICKT:

JaBaTb OIICHKY HOBBIM CUTyalllsIM, BHOCHUTH KOPPCKTUBLBI B JACATCIBHOCTH, OLICHUBATH
COOTBETCTBUEC PE3YJILTATOB LECJISAM;

BJIaJIETh HABbIKAMH IMO3HABATEILHON peIeKCuu KaK OCO3HAHUS COBEPILIAEMbIX AEUCTBUN 1
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA,

MCIOJIb30BaTh MPUEMBI peIeKCuu Al OLIEHKH CUTYallld, BEIOOpa BEPHOIO PEILICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS [0 UX CHUXKEHUIO;

MIPUHUMATh MOTHBBI U pTYMEHTHI IPYTUX IPU aHAINU3€E PE3yIbTaTOB ACITEIbHOCTH;

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX IPU aHAIHU3€E Pe3yIbTaTOB ACITEIbHOCTH;

MpHU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIUOKH.

B nmporecce nocTukeHUs TMUHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOrPAMMBI MO (PU3UKE IS
YPOBHSI CpeHero oo1ero oopasoBanusi y oOydaroluXcsi COBEPIICHCTBYETCS 3MOIMOHATbHBIN

HHTCIJICKT, HpeI[HOJ'IaFaIOH_II/Iﬁ C(i)OpMI/IpOBaHHOCTBZ

CaMOCO3HaHus, BKIIOYaroIicro CIIOCOOHOCTH ITOHMMATh CBOE OMOIHMOHAJIBHOC COCTOAHUC,
BUJCTH HAIIPABJICHUSA PA3BUTHUA COOCTBEHHOM SMOIMOHAILHOM C(l)epbl, OBITH YBCPCHHBIM B 0666;

CaMOpPETYJIUPOBAHUS, BKIIFOUAIOIICTO CAMOKOHTPOJIb, YMCHUC IIPUHUMATh OTBETCTBCHHOCTD
3a CBOE IIOBCICHHUC, CIIOCOOHOCTh AIalITUPOBATHCA K SMOIMOHAJIBHBIM U3MCHCHUAM U IPOABJIATH
FI/I6KOCTB, OBITH OTKPBITBIM HOBOMY;

BHyTpeHHefI MOTHUBAIINH, BKJIIOYAIOIIEH CTPEMJICHUC K JOCTHKCHHUIO LCJIN M YCIICXY,
OINITUMU3M, NTHUIIUATHBHOCTL, YMCHUC JIENCTBOBATh UCXOAS M3 CBOUX BOSMO)KHOCTCI\/'I;



OMIIaTHUH, BKJHO‘IaIOH_[eﬁ CIIOCOOHOCTh ITOHHMATh OMOIHOHAJIBHOC COCTOAHUC OPYIHUX,
YUUTBIBATH €ro IpHu OCYHICCTBJICHUN O6I.].[€HI/ISI, CIIOCOOHOCTH K COYYBCTBUIO U COIICPCIKUBAHUIO,

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTHh BBICTPAaWBATh OTHOLICHHUS C JAPYTHMH
JOAbMU, 3a00THTHCS, IPOSABIISATH UHTEPEC U pa3peliaTh KOH(DIUKTHI.

NPEJMETHBIE PE3YJIBTATBI

K xonmy obOyduenus B 10 kJacce npenqMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxkaTb c(hOPMHUPOBAHHOCTH Y 00yHaIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MpHUMEpax pojib U MeCTO (U3UKH B (POPMHPOBAHUH COBPEMEHHOMN
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHM COBPEMEHHOM TEXHHUKH M TE€XHOJIOTHM, B NMPAKTUYECKOU
JIeSATEIILHOCTH JIIOJIEH;

YUYMUTHIBATh PAHULIBI IPUMEHEHUS U3YUEHHBIX (PU3NYECKUX MOJIEeH: MaTepruaibHas TOuKa,
MHEepLIHaNbHas CUCTeMa OTCuéTa, abCOIIOTHO TBEPIOE TENO, WICANIbHBIN ra3, MOJENIU CTPOEHUS
ra3oB, KUAKOCTEH M TBEPIABIX TeJ, TOUCUHBINA AIEKTPUUECKUHN 3apsii MpU pelieHuH QU3nUecKux
3a/1a4;

pacro3HaBaTh (HU3UYECKUE SBICHUS (TMPOIECCHI) U OOBSICHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJSIPHO-KUHETUYECKON TEOpPUH CTPOCHUS BEIIECTBA W AJICKTPOIUHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBI)KEHHE, CBOOOJHOE TMaJleHue Tell,
JBUKEHHE [0 OKPYKHOCTHU, HHEPIUS, B3auMoieicTBuUe Tel, Tuddy3us, OpOyHOBCKOE ABMKECHHUE,
CTpOCHHE KUIKOCTEH M TBEPIBIX TeJl, I3MEHEHNE 00bEMa Tesl MPHU HarpeBaHUU (OXJIAXKIACHUN),
TEIJIOBOE paBHOBECHE, HCIApEeHHEe, KOHACHCAlUs, IUIABJIICHUE, KPHUCTAJUIM3AIUs, KUIICHHE,
BIIQYKHOCTh BO3/yXa, MOBBILICHUE IaBJICHUS ra3a MpU €ro HarpeBaHUuHU B 3aKPHITOM COCYJE, CBA3b
MEeXAy MHapaMeTpaMH COCTOSHUSI ra3a B M30IpOLeccax, IEKTPU3alUs Tel, B3aUMOJAEHCTBUE
3apsoB;

OINMCHIBATh MEXAHHUYECKOE IBUKEHHE, HCIOIb3yd (U3MUECKUE BEIMYHHBI: KOOpJIUHATa,
yTh, MEpPEMEIlEHNEe, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa, UMIYJbC Tella, KMHETUYeCcKas
SHeprusi, NMOTEHLHAaJbHAsl HSHEpPrusi, MexaHudeckas padoTa, MeXaHUYECKass MOIIHOCTb; IMpHU
OIMCAaHUU MPABUIILHO TPAKTOBATH (PU3NYECKHI CMBICIT HCIIOIb3YEMbIX BEIMUUH, UX 0003HAYCHHUS
U €AMHUIIbI, HAXOIUTh (OPMYIIbI, CBA3BIBAIONINE JaHHYIO (U3UYECKYIO BEIMYUHY C APYTUMU
BEITUYMHAMU;

OIMUCBbIBATbL H3YUCHHBIC TCIIJIOBLIC CBOMCTBA TEII M TEIJIOBBIC SABJICHUA, MUCIIOJIb3YyA
(1)I/ISI/ILICCKI/IC BCJIIMYHHBL: MHAaBJICHUC Ta3d, TEMIICpATypad, CPCAHAA KHUHCTUYCCKAsA OHCPIrus
Xa0THYCCKOI'O0 ABMIXKCHHUA MOJICKYJ, CPCAHCKBAApPATHYHAA CKOPOCTH MOJICKYJ, KOJHUYCCTBO
TCIJIOTBI, BHYTPCHHASA SHCPIUs, pa60Ta rasa, K03(1)(1)I/II_II/IGHT MOJE3HOr0 JIEHMCTBUS TEIJIOBOTO
ABUTATCIIA; IIPH OIMMCAHUU IIPABUJIBHO TPAKTOBATDH q)HSHqGCKHﬁ CMBICJI UCITOJIB3YCMbIX BCJIMYUH,
UX O0O0O3HAUCHHS U CAWHUIbI, HAXOJHTb (I)OpMy.]'ILI, CBA3bIBAIOIIUC JAHHYIO (1)I/I3I/I‘IGCKYI-O
BCIIMYNHY C APYTUMH BCIIMYNHAM

ONMCHIBATh M3YyYEHHBIE AIEKTPUYECKHE CBONCTBA BEIIECTBA U DJIEKTPUYECKUE SIBICHUS
(mpotieccsl), UCHOAB3Ys (PU3NUYECKUE BEIMUYMHBL: AJIEKTPUUYECKUH 3apsijl, 3JIEKTpUYECKoe IOJe,
HanpspKEHHOCTh  ITOJIA, IOTEHIMAN, pa3HOCTb IOTEHLUHUAJOB; IpPU OINHUCAHUU [PABUIBHO
TPAaKTOBaTh (PU3MUYECKHI CMBICT MCIIOJIb3yEMbIX BEIMYMH, WX O003HAUEHUS M EIUHMIIBL;
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUMHY C JPYTUMH BEITHUUHAMU;



aHATM3UPOBATh (PU3MUYECKHE TMPOLECCHl M SIBICHHS, UCHOIB3Ys (pu3ndeckue 3aKOHBI U
IMPUHLMIBL 3aKOH BceMupHOro TtsaroreHus, |, Il u 1l 3akonsr HploTOHa, 3akOH coXxpaHEHUs
MEXaHMUYECKOHN 3HEPruy, 3aKOH COXPAHEHUS! UMITYJIbCA, IPUHLUII CYNIEPHIO3ULIMN CUJI, IPUHLIUIT
paBHONpPABUs MHEPLHUAIBHBIX CUCTEM OTCYETA, MOJEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, [a30BbI€ 3aKOHBI, CBA3b CPEAHEH KHHETHMYECKONM SHEPIUU TEIUIOBOTO JIBUYKEHUS
MOJIEKYJl ¢ aOCOJIOTHOM TeMIlepaTypoi, MEepBBId 3aKOH TEPMOAWHAMHKH, 3aKOH COXpPAaHECHHUS
ANIEKTPUUECKOT0 3apsiia, 3aKoH KyIlloHa, Ipu 3TOM pa3iIndaTrh CIOBECHYIO (OPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4eCKOe BBIPAKEHHE U YCIOBUS (TpaHMIIbI, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHbIE ITPUHIIMIIBI ACWCTBUS MAllllH, TPUOOPOB U TEXHUUECKUX YCTPOMCTB;
pa3iauyaTth yCcJIOBUS UX O€30M1aCHOT0 MCIIOIb30BaHUS B IOBCEAHEBHON KU3HU;

BBIIIOJIHATE SKCHCPUMCHTBI 110 HCCJIICAOBAHUTIO (1)I/ISI/I‘~IGCKI/IX SIBJIEHUU U mpoucccoB €
UCIOJIb30BAHMEM  NPSIMBIX W KOCBEHHBIX H3MEpEHuiM, Mnpu 3ToM  (HOpMYyIHUpOBaTh
npobnemMy/3aiady U TUIOTE3y y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPETIOKEHHOTO
00opy1oBaHusl, IPOBOUTH OMBIT U (POPMYIMPOBATH BHIBObI;

OCYIIECTBIIATh NpPSIMbIE M KOCBEHHbIE H3MEpPEHUs (U3NYECKUX BEJIUYHH, HPHU OSTOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUS U HCIOJIb30BaTh HM3BECTHBIE METOJbI OLEHKHU
MOTPEITHOCTEN U3MEPEHUI;

HCCIIEIOBATh 3aBUCUMOCTH MeX Ay (GU3NYECKUMU BEIMYMHAMU C UCIIOJIb30BAHUEM IPSIMBIX
U3MEpEeHul, MpU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (PUKCHUpPOBATH PE3yJIbTaThl MOIYYECHHON
3aBUCHUMOCTU (PU3NYECKUX BEJTUYMH B BUAE TaOIUIl U TpadUKOB, AeIaTh BHIBOJBI 110 pe3yibTaTaM
HCCIIEA0BAHMS;

coOmonaThk mnpaBuia Oe30MacHOro TpyAa IMpH TMPOBEACHUU HCCIENOBaHUM B paMKax
y4eOHOrO0 SKCIIEpUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM W IPOEKTHOM  JESTENbHOCTH C
HCIOJIb30BAHNEM W3MEPHUTENIbHBIX YCTPOUCTB U J1a00OpaTOPHOro 000PYIOBAHMUS;

pemiath pacy€THbIE 3aJauyd C SBHO 33JaHHOM (U3MUYECKONl MOJeNblo, HCHOJb3YS
(dbuznyeckue 3aKOHbI ¥ MPHUHIIUIBI, HA OCHOBE aHAJIM3a yCJIOBUS 33/1a4l BHIOMPATh (U3NYECKYIO
MOJIeTIb, BBIACTATh (U3MUYECKHUE BETUYMHBI U (GOpMYIbl, HEOOXOOUMBbIE JUIsl €€ pelIeHHs,
MIPOBOJUTH PACUEThI U OLICHUBATh PEAIbHOCTH IMOTYYEHHOTO 3HaYeHUs PU3NUECKON BEIHYMHBI,

pfiiaTb Kad4C€CTBCHHBIC 3aJadr: BBICTPAHMBATH JIOTUYCCKHU HCIIPOTHBOPCUHMBYIO LECIIOYKY
paCCY}KI[eHI/Iﬁ C OHOpOI>'I Ha U3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (l)I/IBI/I‘ICCKI/Ie SIBJICHUA,

HCIIOJIb30BAaTh IIPU pCHICHHUHA y‘{e6HHX 3aJla4 COBPEMCHHBIC I/IH(l)OpMaI_[I/IOHHHC TCXHOJIOI'MH
UL TIOHUCKa, CTPYKTYpPUPOBAHHA, HHTCPIIPETAMU U MNPCACTABJICHUA yqe6H0171 U HAay4HO-
HOHyJ’IHpHOﬁ I/IH(I)OpMaI_II/II/I, HOHy‘lCHHOﬁ M3 Pa3JINYHbIX KCTOYHUKOB, KPUTHYCCKH aHAJIU3UPOBATH
MoJIy4acMyro I/IH(bOpMaI_II/IIO;

MIPUBOJIUTh MPUMEPHI BKJIAJA POCCHUICKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE TIPOIIECCOB OKPY>KAIOIIEro MUPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BATh TCOPCTUICCKUEC 3HAHUS 10 (1)I/I3I/IKG B IOBCEIHEBHOM KU3HU IJIS obecricueHUs
0€30ITaCHOCTH pu O6paH_ICHI/II/I C an60paMH N TCXHUYCCKUMHU YCTpOﬁCTBaMH, UL COXpAaHCHU A
310pPOBbA U CO6JHOI[CHI/IH HOPM 3KOJIOTHYECKOTI'O IMOBECACHUA B OKpY)KElIOH.ICI’I cpeac;

pa6OTaTL B I'pyHIi€ € BbBIIIOJIHCHHUEM PA3JIMYHBIX COLIMAJIbBHBIX pOJ'ICfI, IJIaHUPOBATH pa60Ty
rpyaIibl, palnuoOHAJIIBHO paclnpeaciisiTb O00SI3aHHOCTH | IUIaHUPOBATh  ACATCIIBHOCTL B



HCCTAHJAPTHBIX CUTyaAlUAX, aACKBATHO OLCHMBATH BKJIAJ KaXAOT'O0 M3 YYACTHHUKOB I'PYIIIBLI B
peLICHUE pacCMaTpUBaEMOM MPOOIIEMBI.

K xonmy obOyudenus B 11 kJacce npeaMeTHbIe pe3ysibTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTb c(HOPMUPOBAHHOCTH Y OOYHAIOLTHXCS YMEHHIA:

JIEMOHCTPHPOBATh Ha MPHUMEPax pPojb U MECTO (UMK B (POPMUPOBAHHH COBPEMEHHOM
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHM COBPEMEHHOM TEXHHUKH M TEXHOJIOTWM, B IPAKTUYECKOU
JEeATeIbHOCTH JIFOJICH, IEJIOCTHOCTh U €AMHCTBO (PM3HUECKON KapTUHBI MUPA;

YUUTHIBATh TPAaHUIBl TPUMEHEHHS W3YYEHHBIX (HU3UUECKUX MOJEINEH: TOYeUHBIN
ANEKTPUYECKUH 3apsi]L, JIyd CBETA, TOYEUHBIN HCTOYHUK CBETA, SIACPHASI MOJEIIb aTOMA, HYKJIOHHAs
MO/I€TIb aTOMHOTO si/ipa MU pelIeHUH (PU3NUECKUX 3ajay;

pacrno3HaBaTh (U3WYECKUE SBIEHUS (IIPOLECChl) U OOBSICHATH UX HAa OCHOBE 3aKOHOB
AIIEKTPOJIMHAMUKHA M KBAaHTOBON (DM3HKU: 3JIEKTpUUECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XAMHYECKOE, MarHUTHOE JCWCTBUS TOKA, B3aMMOJCHCTBHE MAarHUTOB, JJIEKTPOMAarHUTHAs
WHAYKIUS, ACWCTBHE MArHUTHOTO IIOJII Ha MPOBOJHUK C TOKOM M JBWKYIIUHCS 3aps,
AJIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, IPSMOJIMHEIHOE pacIpOCTpaHEHUE CBETA, OTPAKEHUE,
npenomiieHne, uHTepdepeHnus, audpakuus W MOJNSIpU3ALUS CBETa, JIUCIEpPCUsl CBETa,
dotoanexrpudeckuii 3¢pdexT (porodddekt), cBeToBOE NaBieHNEe, BOSHUKHOBEHUE JIMHEWHIATOTO
CIIEKTpa aToMa BOJIOPO/1a, ECTECTBEHHAsl U UCKYCCTBEHHAs PaIMOAKTUBHOCTB;

OTMCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DICKTPUYECKHE, MArHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTD PA3JIMYHBIX CPENl) U IJIEKTPOMArHUTHBIE SIBIIEHUS (TIPOLIECCHI),
UCTONb3Yys (DM3MYECKHE BEJIMYMHBL: JJIEKTPUUECKUN 3apsl, cujla TOKa, OJIIEKTPUYECKOe
HaNpspKEHUeE, IIEKTPUYECKOe COMPOTUBIIEHUE, PA3HOCTh OTEHIIMANIOB, JIEKTPOABMKYIIAS CHIIA,
paboTa TOKa, MHAYKIMS MarHUTHOro mojsi, cuwia Ammnepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTyIIKH, SHEPrus AJIEKTPUYECKOIO0 W MArHUTHOTO TOJEH, Mepuoj M YacToTa KojeOaHul B
Kosie0aTeIbHOM KOHTYpE, 3aps]l U CHJla TOKa B MPOIECCe TAPMOHHUYECKUX AJIEKTPOMArHUTHBIX
KoneOaHui, (hOKyCHOE pacCTOSHHE M ONTHYECKas CHUjla JIMH3bI, IPHU OMHUCAHUU MPABUIBHO
TpakToBaTh (UINYECKUI CMBICT HCHOJIb3YEMbIX BEJIMYUH, MX OOO3HAUEHUS U EAUHMUIIBI,
yKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIONINE JAHHYIO (PU3MUECKYIO BEIUUUHY C IPYTMMH BETUYHHAMU;

OIIMChIBAaTh HM3YUYCHHBIC KBAHTOBBIC MABJICHUA W IIPOLCCCHI, HCIOJIb3YA (1)I/I3I/I‘ICCKI/IG
BCJIIMYHHBI: CKOPOCTH JJICKTPOMArHWTHBIX BOJIH, AJIMHA BOJIHBI W YacCcTOTa CBETA, SHCPIrusd H
HUMITYJIbC (bOTOHa, nepuoa mnojypacnaaa, SHEPTUsaA CBA3M AaTOMHBIX AACP, IIPH OIMKMCAHHUHN
IpaBUJIBHO TPAaKTOBATb (1)I/I3I/I‘IGCKI/II71 CMBICJI HCIIOJIB3YyEMbIX BCJIIMYUH, HX 0003HaUeHHsT U
CANHUIDBI, YKa3bIBATb q)OpMy.HBI, CBA3BIBAIONIUC JAHHYIO (1)I/ISI/ILICCKYIO BCJIMYHUHY C APYIruMHU
BCINMYMHAMU, BbIYUCIIATH 3HAYCHHUC (1)I/I3I/I‘ICCKOI71 BCJIMYHMHBI,

aHAJM3UPOBaTh (PU3MUYECKHE IMPOLECCHl M SIBJICHMS, UCHOIb3Yysd (pU3NYecKHe 3aKOHBI U
OpuHUUObL:  3akoH OMa, 3aKOHBI IIOCJEJOBAaTENbHOIO U HAapaJlIeIbHOIO  COEIUHEHUS
IPOBOJHUKOB, 3akoH JDkoyms—JIeHna, 3akoH BJIEKTPOMAarHUTHOM MHIYKLMH, 3aKOH
MPSIMOJIMHENHOIO PACIpPOCTPAHEHUS CBETA, 3aKOHBl OTPAKEHMs CBETA, 3aKOHBI IPEJIOMJICHUS
CBeTa, ypaBHEHHE DiHIITelHa 17151 poTo3(hexTa, 3aKOH COXpaHEHUS YHEPTUH, 3aKOH COXPaHEHUS
HMITyJIbCA, 3aKOH COXPAHEHHs JJIEKTPUYECKOTO 3apsija, 3aKOH COXPaHEHHUS MAacCOBOIO YHCIIA,
noctynarsl bopa, 3akOH paJMOaKTUBHOIO pacmaja, IOpU O3TOM pa3iudarh CJIOBECHYIO
(GOpMyYIMpPOBKY 3aKOHA, €ro MaTeMaTH4YecKOe BBIPAKEHHME M YCIIOBHs (TpaHMIbl, OOJIACTH)
IIPUMEHUMOCTH;



OIPCACIIATE HAIIPAaBJICHUC BCKTOPA WMHAYKIMWW MArnvuTHOI'O IIOJIA MPOBOAHHKA C TOKOM,
cwiibl Ammnepa u cuisl Jlopenia;

CTPOUTH U OIIMCHIBATh U300paKEHHE, CO3/1aBAEMOE INIOCKUM 3€PKaJIOM, TOHKOM JINH30M;

BBITIOJTHATh JKCIIEPUMEHTBHI O HMCCIENOBAHUIO (DU3WYECKHUX SBICHUH M MPOIECCOB C
UCIIOJIb30BAHMEM TNPAMBIX W KOCBEHHBIX HW3MEpPEHUM: TMpu 3TOM  (QOpMYJIUpOBaThH
npobaeMy/3agady U runoTe3y yueOHOro SKCIIepIMEHTa, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO
000pyZI0BaHUs, IPOBOAUTH OIBIT M (POPMYIIMPOBATH BEIBOIBI;

OCYIIECTBIIATh TIPSIMBbIE M KOCBEHHBIE HW3MEPEHUS (PU3MUECKMX BEIWYHMH, TPH STOM
BBIOMpATh ONTUMAJIbHBIA CHOCOO H3MEpPEHUs M MHCIOJIb30BaThb W3BECTHBIE METOJbl OLEHKHU
ITOTPEITHOCTEN U3MEPEHN;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKUX BEIUYUH C UCIOJIB30BAHUEM MPSIMBIX U3MEPEHUIA:
P 3TOM KOHCTPYHMpOBaTh YCTAHOBKY, (DUKCHpPOBATh PE3yJbTaThl MOTYYEHHOH 3aBUCHUMOCTHU
¢u3nyecKkux BEJIWYMH B BUAE TaOMULl M TpaQuUKOB, JenaTh BBIBOABI IO pe3yJibTaTaM
HCCIIEA0BAHUS;

coOmroaTh MpaBMiIa 0OE30MAaCHOTO TPpyJa MHpPU TNPOBEAECHHHM HCCIEIOBAaHMHA B paMKax
y4eOHOTO SKCHEePHMEHTa, Y4eOHO-MCCIENOBAaTEeNbCKON W IMPOEKTHOW JESTENbHOCTH C
HCIOJIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIaO0OpaTOpHOro 000pyAOBAHNUS;

pemiath pacy€THbIE 3aJauyd C SIBHO 33JaHHON (U3HUECKON MOJeNblo, HCHOJb3YS
(uznueckue 3aKOHbI ¥ MPHUHIIUIBI, HA OCHOBE aHAJIM3a yCJIOBUS 3a/1a4l BHIOMPATh (GU3NYECKYIO
MOJI€Tb, BBIAETATH (U3UUYECKUE BEIUYMHBI U (GOpPMYJbl, HEOOXOAUMBIE i €€ pelleHus,
MIPOBOJUTH PACUEThl U OLICHUBATh PEAIbHOCTH MOYYEHHOTO 3HAaUeHUs (PU3NYECKON BETUUHHBI;

pelaTh KauecTBEHHBIE 3aJayd: BBICTPAWBATh JIOTMUECKH HEMPOTUBOPEUUBYIO LEMOYKY
paccyXAeHUl ¢ Oopoi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

WCIIOJIb30BATh IIPU PEUICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTUU
JUIA TIOMCKa, CTPYKTYpUPOBaHHUsS, HWHTEpIpPETAlMd U TMPEICTaBlIeHUs Yy4yeOHOW U Hay4yHO-
MOMYJSIPHON HH(OPMaLIUU, TOTYYEHHOM U3 PA3IMYHBIX HCTOYHUKOB, KpUTHUECKU aHAJIM3UPOBAThH
noJiy4aeMyto HHGOpMaIuio;

OOBSICHATH IIPpUHOUIIBL I[CﬁCTBHH MalllMH, HpI/I60pOB 1 TCXHUYCCKUX YCTPOI;'ICTB, pasiniaTrb
YCJI0BUSA UX 0€30MacHOro0 NCIOJIL30BaHUS B MOBCEIHEBHOU JKHN3HHU,

MIPUBOJIUTh MPUMEPHI BKJIAJAa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B O0bSICHEHHE IIPOIIECCOB OKPY>KAIOIIEro MUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

HCIIOJIb30BAaTh TCOPCTUYCCKHEC 3HAHUS T10 (I)I/ISI/IKG B IIOBCEJHEBHOM KU3HU JIJISI obecrieyeHus
0e30IacHOCTH IIpHu 06paIJ_ICHI/II/I C an60paMH N TCXHUYCCKHUMU yCTpOﬁCTBaMH, I COXPaHCHUA
310pPOBbA U CO6JHOI[CHI/IH HOPM 3KOJIOTHYCECKOTI'O IMOBECACHUA B OKpY)KElIOH.ICI’I cpeac;

pa6OTaTL B I'pyHIi€ € BBIIIOJIHCHUEM PA3JIMYHBIX COLIMAJIBHBIX pOHCﬁ, IJIaHUPOBATb pa60Ty
rpyHaIibl, paluOHAJIIBHO pPacClnpeaciisThb 00SI3aHHOCTH | IUIaHUPOBATh  ACATCIIBHOCTL B
HECTAHHAAPTHBIX CUTYyaAlUAX, AACKBATHO OLCHUBATH BKJIAJ KaXKAOTO M3 YUYACTHHUKOB TI'PYIIIBI B
peuicHue paCCManHBaeMOﬁ HpO6HCMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
Ne /it HaumenoBanue pazfienoB u TeM KonnuecTtBo yacoB
IIPOTrPaMMBbl Bcero Kontponbhusie | [IpakTnueckue
paboThI paboThI

Pa3gen 1. ®u3uka u MeTOAbI HAYYHOI'O MO3HAHMUS

11 | dusmka 1 METOBI HAYYHOTO MO3HAHHS | 2 | 0 0

Paznmes 2. Mexanuka

2.1 Kunemaruka 5 0 1

2.2 Junamuka 7 0 0

2.3 3aKoHBI COXPaHEHHS B MEXaHUKHU 6 1 1

Paznes 3. MoJiekyJisipuas (pU3MKa U TePMOIMHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKON 9 0 1
TEOPHUHU

3.2 OCHOBBI TEPMOJIUHAMUKH 10 1 0

3.3 ArperaTHbIe COCTOSTHUS BEIICCTBA. 5 0 0
@Pa30BbIe NEPEXOIbI

Pa3znen 4. DjekTpoaAHAMHUKA

4.1 DnekrpocraTHka 10 0 1

4.2 [TocTtossHHBIN AneKkTpraecKkuii TOK. Toku B 12 1 0
Pa3IMYHBIX cpenax

Pe3epBHOE Bpemsi 2

O011ee KOTUYECTBO YACOB MO MPOrpaMme 68

11 KUIACC
Ne i/ HaumenoBanue pa3aenoB U TeM KonunyectBo yacon
MPOrpamMMbl Bcero Kountponsusle | [Ipaktuueckue
paboThI paboThI

Pa3znen 1. DjekTpoamHAMHUKA

11 MaruauTHoe€ Toe. DIIeKTpOMarHATHAs 11 1 3
HUHAYKIHS

Paznen 2. Kosebanusi 4 BOJIHBI

2.1 MexaHn4ecKre 1 NeKTPOMarHUTHBIS 9 0 1
KoJIeOaHusI

2.2 MexaHU4ecKHe 1 NeKTPOMarHUTHBIS 5 1 0
BOJIHBI

2.3 OnTHka 10 0 3

Pa3znen 3. OcHOBBI clielIHAJIbHOM TEOPUH OTHOCUTEIbHOCTH

3.1 OCHOBBI CTIEITUANTBHON TEOpUHU 4 1 0
OTHOCUTEIILHOCTH

Pa3zpnen 4. KBantoBasi pusuka

4.1 OneMEeHThl KBaHTOBOM ONTUKU 5 0 1

4.2 Crpoenne aroma 8 1 2

4.3 ATOMHOE sIIpO 5 0 0

Paspest 5. Di1eMeHTBI ACTPOHOMHH M ACTPOPHU3UKH

5.1 | DneMeHTbl aCTPOHOMMU M aCTPO(U3HUKH 7 1 0

PesepBHOe Bpemst 4

O0mee KOIHYECTBO YACOB 110 MPOrpamMMme 68







