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Pabouas nporpamma no ®@usuke 0a30BbIil YPOBEHb

10-11 xaace
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Pabouas nmporpamma no ydyeOHomy mpeametry «Dusznka» (0a30BbI ypoBEeHB) (IpeaMeTHas
obnactb «EcTecTBEeHHO-HAYUHbIE PEIMETHD) ) BKIIFOUAET MOSICHUTEIBHYIO 3aMUCKY, COJIEpKaHUE
oOydeHus, IJIAHUPYEMBbIE PE3yJbTaThl OCBOCHUSI MpOrpamMMbl 1O (U3UKE, TEMaTUUYECKOe
TJIAHUPOBAHUE.

[losicHuTenbHass 3amUCcKa OTpakaeT oOmMe TIeNd W 3aJadyd  HU3ydyeHus (DU3UKH,
XapaKTEPUCTUKY TICUXOJOTUUECKUX MPEANOCHUIOK K €ro M3YYeHUI0 00y4arolMMHCS, MECTO B
CTPYKType y4eOHOro IUIaHa, a TaKXKe MOIXOAbl K OTOOpY COJAEpIKaHHUS, K ONPEAeICHUIO
MJIAHUPYEMBIX PE3yJIbTaTOB.

Coneprxanrie 00yueHHUs pPaCKPBIBACT COACpKaTeNbHbBIC TMHUU, KOTOPBIC MIPEAJIaratoTCst s
00513aTEILHOTO U3YUYEHHUS B KaXKJIOM KJIacCe Ha YPOBHE CPEIHET0 OOIIero 00pa3oBaHusl.

[Inanupyembie pe3yibTaThl OCBOEHHUS MPOTPaMMBI MO (M3UKE BKIIOYAIOT JIMYHOCTHBIE,
MeTanpeaMETHbIE pe3yJbTaThl 3a BECh NEpPHOJ OOy4YeHHST Ha YpPOBHE CpETHEro OOIero
o0pa3oBaHMs, a TAKXKE MPEIMETHBIE JOCTIKEHUS 00yJaronierocs 3a KaxJabli 101 00y4eHusl.

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro YpOBHS Ha ypOBHE CpEIHEro o0Imero oOpa3oBaHMs
pazpaboTaHa Ha OCHOBE TOJOXXEHUH U TpeOOBaHMN K pe3yJbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHOM mporpammbl, mpeactaBieHHBIX B PI'OC COO, a Takke C y4eTOM
benepanbHOil paboyeil mporpamMMbl BOCIUTAaHWS W KOHUEMNIMU MPENofaBaHUs y4yeOHOro
npeamera «®Dusukay B oOpazoBaTenbHBIX oOpraHm3anusax Poccuiickoit  ®Deaepanmu,
peaNn3yIoIUX OCHOBHBIE 00pa30BaTebHbIE POTPAMMBI.

Copepxanue mporpaMMmbl 1Mo (U3MKe HampaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHO -
Hay4YHOUM KapTuHBI Mupa oOyuaroutuxcs 10-11 kmaccoB mpu oO0ydeHnn ux Qusnke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-ESITeIbHOCTHOTO TIo1xoaa. [Iporpamma no ¢usmke COOTBETCTBYET
tpeboBanusmM PI'OC COO k miIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeIMeTHBIM
pe3ynbrataMm OOydYeHHs, a TaKXKe YUYUTHIBAET HEOOXOAUMOCTh pealn3allii MEXIPEJIMETHbIX
CBs3eil (M3MKU C €CTECTBEHHO - HAy4YHBIMU y4eOHBIMHM MpeameTamu. B Hell ompenensiorcs
OCHOBHBIE 1IEJIM M3yueHUsl (PU3UKU HAa YPOBHE CpEeIHEro oO0IIero o0pa3oBaHusl, IUIAHHUPYEMbIe
pE3yNbTaThl OCBOEHHUS Kypca (PU3WKH: JTUYHOCTHBIE, METallpeJIMETHBIe, IMpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma no ¢pu3uKe BKIIOYAET:

TUTAaHUPYEMbIE PE3yJbTaThl OCBOCHHS Kypca (U3MKM Ha 0a30BOM YPOBHE, B TOM UHUCIE
MpeIMETHBIE PE3yIbTAaThl IO T0JIaM 00y4EHNUS,

coziepkanue yaeOHoro npeamera «Dusnkay 1mo rogam o0ydeHusl.

[Iporpamma 1o ¢Qu3uke TPEAOCTABISET BO3MOXKHOCTH JUIS pEAM3ANH Pa3IMYHbBIX
METOJWYECKUX TIOJXOJ0OB K OpraHu3anud oOy4deHHs (U3HKE TPH YCIOBHUH COXPAaHCHUS
00s13aTeNbHOM YacTu coIep KaHusl Kypca.

du3nka Kak HayKa 0 HauboJsee O0IKX 3aKOHaX MPUPOJIBI, BBICTYIIAsl B KAYECTBE YU4EOHOTO
mpeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIN BKJIAJl B CUCTEMY 3HAHUN 00 OKpyXkKaloleM MHpE.
HIkonpHBIA Kypc (U3MKH - CHUCTEMOOOpPA3yIOIUH Ui €CTeCTBEHHO-HAYYHBIX Y4YeOHBIX



MIPEeIMETOB, MOCKOJIBKY (PU3NYECKUE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBJICHUM, N3y4aeMbIX
XUMHEHN, Ononoruei, ¢puznueckoil reorpapueil U actpoHoMuel. Vcrnonap30BaHne M aKTUBHOE
IpUMEHEHHE (QU3NYECKUX 3HAHUI OIpeAeNsseT XapakTep W pa3BUTHE Pa3HOOOpa3HbIX
TEXHOJOTUI B cQepe SHEPreTHKH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, IOJYyYEHHUs HOBBIX
MaTepHaioB ¢ 3aJJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydenue pusmku BHOCUT OCHOBHOH BKJIaJ B

(dbopMHUpOBaHUE €CTECTBEHHO-HAYYHON KapTHHbI Mupa 00yyaronmxcs,

B (opMupoBaHWE YMEHHMI NPUMEHATh HAYYHBIA METOJl TO3HAHHWS TIPU BBHITIOJHCHUU WMH
Y4EOHBIX UCCIIeIOBaHUM.

B ocHOBYy Kypca ¢u3uku 1 ypOBHS CpeAHETO O0IIero 00pa3oBaHus MOJIOXKEH PsIT UACH,
KOTOpbIE MOXHO paccMaTpyBaTh Kak MPUHIIUIBI €r0 TOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEM KypC SBJISETCA JIOTUYECKU 3aBEPILIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX paslesioB (PU3MKHU, BKIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (PU3UKHU.

Hoes cenepanuzayuu. B cooTBETCTBUU € HEW MaTepual Kypca GU3UKH 00bEIUHEH BOKPYT
¢busnueckux Teopuil. Beaymmum B Kypce sBisieTcs (QOpMUpOBAHHME TMPEACTaBICHHUM O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEIIECTBE U TOJIE.

Hoea  cymanumapuszayuu.  Peanuzauus  uJed  NpeANoiaraeT  MCIOJIb30BaHUE
TYMaHUTapHOrO0 TMOTEHIHaNa (U3NYECKON HAayKH, OCMBICICHHE CBSA3M Pa3BUTHS (DU3MKU C
pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U IKOJIOTUYECKUMU
poOIeMaMHu.

Hoes npuxnaonou nanpasenennocmu. Kypce Gusnku npeamnoiaaraetT 3HaKOMCTBO € IIUPOKUM
KPYTrOM TEXHUYECKUX U TEXHOJOTUYECKUX MPUIOKEHUIN N3yUEeHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonocuzayuu peanusyeTcss TOCPEICTBOM BBEIEHUS DSJEMEHTOB COJEpKaHUs,
MOCBSIIICHHBIX JKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTHM, a TakKe 00CyX AeHUs MPOoOJieM palliOHAIBHOTO MPUPOIOTIOIb30BaAHUS
¥ DKOJIOTUYECKOM 0€30MacHOCTH.

CrepXKHEBBIMU 3JIEMEHTaMH Kypca (UM3MKU Ha ypOBHE CpelHero oodiero obpa3zoBaHUs
ABJISIOTCS (Qu3ndeckue Teopuu (HopMHpOBaHHE MPEACTABICHUNH O CTPYKType MOCTPOCHUS
¢dbusnueckoit Teopuu, poiau (YHAAMEHTAIBHBIX 3aKOHOB M TPUHIMUIIOB B COBPEMEHHBIX
NPEJICTABICHUSIX O MPHUPOAE, TPAHUIAX MPUMEHUMOCTH TEOPUM, /ISl OMUCAHUSI €CTECTBEHHO -
HAYYHBIX SBJIEHUI U MPOLIECCOB).

CucTeMHO-1eATeTbHOCTHBIN MOAX0/ B Kypce (U3UKHU peallu3yeTcs MPEexk/Ie BCETO 3a CUET
OpraHu3alluy SKCIEPUMEHTAIBHON JesTeabHOCTH oOyydatomuxcs. J[ist 6a30Boro ypoBHs Kypca
(GU3HUKU - 3TO UCTOJIB30BAHUE CHUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX KCIEPUMEHTOB U
71a0opaTOpPHBIX paboT, KOTOphIE B IporpamMme 1o (u3uke OObEIMHEHBI B OOIIUH CIIHCOK
YUYEHUYECKUX MPAKTHYECKUX paboT. Brijenenue B yka3aHHOM IepevHe JIabopaTOpHBIX pabdoT,
MPOBOJUMBIX JUISI KOHTPOJIA M OLCHKH, OCYIIECTBISICTCS yYacTHHKaMH 00pa3oBaTeIbHOIro
mpolecca UCXoIs U3 0COOEHHOCTEH ITAHUPOBAHUS M OCHAIleHUs KabuHeTa ¢usuku. [Ipu sTom
o0ecrieynBaeTCsl OBJIAJICHUE OOYYarOIMMUCS YMEHHUSIMH MPOBOAUTH KOCBEHHBIE H3MEpPEHUS,
UCCIIEZIOBAHUSI 3aBUCUMOCTEH (DM3MYECKHX BEIMYMH M IOCTAHOBKY OIIBITOB IO IPOBEPKE
MIPETIOKEHHBIX THUIOTE3.

Pemenue pacueTHBIX W Ka4eCTBEHHBIX 3a/lad C 33JIaHHON (DU3MYECKOW MOJENbIO,



MO3BOJISIIOIIEE TPUMEHSTh U3YUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTHU KaK U3 OJHOI0 pa3jena Kypca,
TaK M MHTETpUpPYs 3HAHMUS W3 pa3HbIX paslenoB. i1 KauecTBEHHBIX 3aJay MPUOPUTETOM
ABJISIIOTCSL 3a/laHUsl Ha OOBSICHEHHE NPOTEKaHUs (PUINYECKUX SBJIEHUH U MPOLECCOB B
OKpY>KaloIlle >Ku3HU, TpeOyromue BbiOOpa (HU3MYECKONM MOACNIH IJs CUTyalldd MPaKTHKO-
OpPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu PI'OC COO Kk wmarepuansbHO -TEXHUYECKOMY
oOecrieyeHHI0 y4eOHOTo mpouecca 0a30BbIil ypoBEeHb Kypca (PU3MKKM Ha YPOBHE CpPEIHEro
oOmiero oO6pa3oBaHus JOHKEH M3Yy4aThbCsl B YCIOBHUSX MPEIMETHOro KabuHeTa (U3MKH WIH B
YCJIOBUSIX UHTEIPUPOBAHHOTO KAOMHETA MPEAMETOB €CTECTBEHHO -Hay4yHOro nukia. Hamuuue B
kaOuHeTe (pU3MKKU HE0OX0UMOro J1abOpaTOPHOro 000PYAOBAHUS /JIsl BHIIIOJIHEHUS YKa3aHHBIX
B IporpaMMe 1O (U3MKE YYEHHYECKUX MPAKTUYECKUX padoT U JIEMOHCTPALMOHHOIO
o0opyoBaHus 00s3aTENBHO.

JleMoHCTpalimoHHoe 000pynoBaHue (QOPMUPYETCS B COOTBETCTBUM C MPUHIIUIIOM
MUHUMAaJIbHOW JOCTaTOYHOCTH M 00€CIeuynBaeT MOCTAHOBKY MEPEUNCICHHBIX B MPOrpamme Mo
(¢u3MKe KIIOYEBBIX JEMOHCTpAIMil ISl MCCIENIOBAaHUS HM3y4YaeMbIX SIBJICHMM U MPOIIECCOB,
AMIUPUUYECKUX U PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe o0opyoBaHHE IJsl YYEHHYECKUX MPAKTHUECKUX PadOT Gopmupyercs B
BHJIE TEMAaTHYECKUX KOMIUIEKTOB M OOecleurBaeTcsl B pacuere OJHOI0 KOMIUJIEKTa Ha JBYX
oOydaromuxcsi. TeMaTH4ecKUe KOMIUIEKTHI J1IabopaTOpHOTrOo O0O0OPYJIOBaHHS OJKHBI OBITH
MOCTPOEHBl HAa KOMIUIEKCHOM HCIOJB30BAHUM AaHAJOTOBBIX M HHU(POBBIX MPHOOPOB, a TaKXKe
KOMIIBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BHJIE ITUGPOBBIX JTaOOpaTOpuil.

OCHOBHBIMHU LIETISIMU U3Yy4€HUS (PU3UKU B 0011IeM 00pa30BaHUU SIBIISIOTCS:

dbopMupoBaHUE UHTEPECA U CTPEMIICHHUS O0YUYaIOUIUXCs K HAYYHOMY U3YYEHUIO MPUPOIBL,
pPa3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;

pa3BUTHE TPEACTaBICHHM O HAy4yHOM METOJe TO3HaHUS U  (OpPMHUPOBaAHHE
UCCJIEIOBATEILCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJIICHUSM;

(dbopMUpOBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa M3Y4YEHHs] OCHOB CTPOCHHUS
MaTepuu U QyHIaAMEHTAIbHBIX 3aKOHOB (PU3UKU;

dbopMupoBaHUE YMEHUN OOBSCHITH SBJICHUS C UCIOJIb30BaHHEM (DU3MYECKUX 3HAHUN U
HAYYHBIX JOKA3aTEIbCTB;

(dbopMupoBaHUE MTPEICTABICHUH O POIU (DU3HUKU JUIS Pa3BUTHUS IPYTHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUM.

JlocTrkeHue 3TUX Iiesield oOecredyrBaeTCsl pelIeHUEM CIEAYIOIUX 3a]ad B Ipollecce
M3y4YeHUs Kypca (PU3MKH Ha ypPOBHE CpeIHEro o0Imero oopa3oBaHus:

NpUOOpEeTeHNEe CUCTEMbI 3HaHUM 00 00mUX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHUSX, BKIIIOUAss MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, DJIEKTPOJAUHAMUKY, KBAHTOBYIO (DU3HUKY
Y DJIEMEHTHI acTPOPU3UKH;

¢dbopmMupoBaHHEe YMEHHUI IPUMEHSATh TEOPETHUYECKHIE 3HAHUS 11 OOBSICHEHUS (PU3NYECKUX
SBJICHUI B IPUPOJIE U ISl IPUHATHS IPAKTUUECKUX PEIICHUI B TOBCEAHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pPEIICHUs Pa3IMYHbBIX 33/1a4 C SIBHO 33/1aHHON (PU3HYECKOil MOJEINbIO,
3aja4, MOJPa3yMEBAIOIIMX CaMOCTOSITENIbHOE CO3JaHue (PU3MYECKON MOJeNnu, aJaeKBaTHON
YCIIOBUSIM 33/1a4H;

MOHMMaHUe (PU3MUECKUX OCHOB W TNPHUHIMIIOB JCUCTBUS TEXHHUYECKUX YCTPOMCTB U
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TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPEY;

OBJIQJICHHE METOJaMH CaMOCTOSATENIbHOTO IUIAHUPOBAHUS M TPOBEICHUS (PU3MUECKUX
SKCIIEPUMEHTOB, aHaju3a M HWHTepHpeTanud HHPOPMAIMH, OMNpPENENeHUsS JIOCTOBEPHOCTH
MOJIyYEHHOT'O PE3YJIbTaTa;

CO3JIaHHE YCJIOBUW I PAa3BUTHUA YMEHUU MPOEKTHO -HCCIEAOBATEIILCKOW, TBOPUYECKOU
NEeSITeTLHOCTH.

OO6iee 4nciio 4acoB, peKOMEHAOBAaHHBIX Il u3ydeHus gusuku, - 136 gacos: B 10 knacce
- 68 yacos (2 yaca B Hezeni0), B 11 kiacce - 68 yacoB (2 yaca B HEACIIO).

COIEPKAHUE OBYYEHUA

10 KVIACC

Paznen 1. @®u3uka 1 MeTOAbI HAYYHOIO MO3HAHUS
®usuka - Hayka o mpupojie. Haydnble MeTonbl MO3HAHMS OKpy»)Karouero mMupa. Pomib
IKCIIEPUMEHTA U TEOPUHU B MPOIECCE MO3ZHAHUS TPUPOIbI. DKCIIEPUMEHT B (DU3UKE.
MogenupoBanue (HU3MYECKUX SBJICHHUHN U TpoiieccoB. Hayunple runotespl. Ouzndeckue
3aKOHBI U TE€OPUU. [ paHUIIBI TPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [IpUHITUIT COOTBETCTBUS.
Ponp m Mecto ¢usuku B (GOpMHUPOBAaHMM COBPEMEHHOM HAay4YHOW KapTUHBI MUpPa, B
PaKTUYECKOU JIEATEIbHOCTHU JIFOJIEH.
Jlemoncmpayuu

AHaJIOrOBBIC U I_[I/I(prBBIe HU3MCPUTCIIBHBIC l'IpI/I60pI>I, KOMIIBIOTCPHBIC JATUUKHU.

Paznen 2. Mexanuka Tema 1. Kunemamuka

Mexannueckoe naBuxeHUE. OTHOCHUTEIBHOCTh MEXaHHWYECKOoro ABmkeHud. Cucrema
orcuera. Tpaekropusi.

[lepemenienne, CKOpocTh (CpelmHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTb) M YCKOpPEHHUE
MaTepUaIbHON TOYKH, UX IPOECKIUU HA OCH CHUCTEMBI KoopAHHAT. CI0KEHHUE MEePEMEIICHHUI U
CJI0’)KE€HUE CKOPOCTEMN.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTHU, YCKOPEHUS, ITyTH U IIEPEMEILICHHS] MaTepUaIbHOM TOUKU OT BPEMEHHU.

CBoOosiHOE majieHue. Y CKOpeHrue CBOOOTHOTO MaIeHUSI.

KpuBonuneitHoe naBuxeHue. JIBxkeHHEe MaTepUAIbHOM TOYKH IO OKPYXKHOCTH C
IIOCTOSIHHOM 10 MOJIYJIXO CKOPOCTBIO. YTIIOBAsi CKOPOCTh, IMHEWHAs CKOpocTh. [leprona u yactora
oOpamenus. LleHTpocTpeMUTENBHOE YCKOPEHUE.

TexHuueckue yCTpOMCTBA M NPAKTHYECKOE MPUMEHEHHE: CIUIAOMETD, ABUKECHHUE
CHapsJI0B, LIEMTHBIE U PEMEHHBIE TIEpEIavn.

Jlemoncmpayuu

MOZ[CJ'IB CUCTCMBI OTCUCTA, NIUTFOCTPAIHNA KHHCMATUUICCKUX XaPAKTCPUCTUK NBHUIKCHUS.



[IpeoOpa3oBaHue NBUKEHUHN C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B Pa3pPEKEHHOM IPOCTPAHCTBE.

Habmronenne nBukeHus Tea, OpOIIEHHOT0 MO/ YTIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepeHne ycKopeHus CBOOOIHOTO MaICHHSL.

Hamnpagiienne ckopocTy npu ABUKEHUH 110 OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, nabopamophule pabomul

N3yueHrne HepaBHOMEPHOIO JIBM)KEHUS C LEJBIO ONIPEACIICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOIIEHUS ~ MEXKIAY  IIyTAMH, INPONACHHBIMM  TEIOM 34
IIOCJICIOBATEIIbHBIC PABHBIE IPOMEXKYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM IBWKECHUU C
HA4YaJIbHOM CKOPOCTBIO, PaBHOM HYIIIO.

N3yuenue IBUKEHUS IIaPUKA B BA3KON KUIKOCTH.

N3ydenue nBuxkeHus tena, OpOUIEeHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunaiun otHocuTenbHOCTH ['anunes. Ilepssoiii 3akoH HeroToHa. HEpIinanbHbIe CUCTEMBI
OTCUeTA.

Macca tena. Cwuna. Ilpunnun cynepnosunmu cui. Btopoil 3akoH HerooToHa mis
MarepuanabHOU TOYKU. TpeTuit 3akoH HproToHa 11 MaTepruabHBIX TOYEK.

3akoH BceMupHOTro Tarorenus. Cuna tskectd. [lepBast kocMudeckasi CKOpOCTb.

Cwuna ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Buabl Tpenus (mokos, ckoibxeHus, kadeHus ). Cumna tpenus. Cyxoe tpenue. Cuna
TPEHMs CKOJBXKEHUS U cujia TpeHus nokosd. Koagdunuent tpenus. Cuna conpoTUBIECHUS TIpU
JIBUKEHUHU TeJla B )KUJKOCTH WUJIU Tase.

[TocTtynarenbHOe U BpalateabHOE IBUKEHUE aO0COIIOTHO TBEPAOTO Tea.

MOMEHT cuibl OTHOCHUTENIBHO OCH BpaiieHus. [lnedo cumnbl. YcioBusi paBHOBecus
TBEPJOTO Tena.

TexHuueckue yCTpoMCTBa M MNPAKTUYECKOE IPUMEHEHHE: MOALIUIHUKY, JBH)KEHHE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHre UHEPLIHH.

CpaBHeHuE Macc B3aMMOJIEHCTBYIOIIMX TEI.

Bropoii 3akon HproToHa.

N3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JIe(hOpMAIIUH.

Hesecomocts. Bec Tena nmpu yCKOPEHHOM NOABEME U MAICHUU.

CpaBHeHUE CUJI TPEHUS TTOKOS, KAUE€HUSI U CKOJIb)KEHHUSI.

VYcnmoBus paBHOBECHS TBEPIOIoO Tena. Busbl paBHOBECHS.

Yuenuueckuii asxcnepumenm, nabopamopHule pabomul

Nzydenne nBukeHus Opycka 1Mo HAKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM
oOpasie, oT ux JnehopMaIuy.



HccenenoBanue ycnoBUi paBHOBECHSI TBEPIOTO TEJA, UMEIOLIETO OCh BPALLICHHUS.

Tema 3. 3akonbl coOXpaHeHUA 8 MEXAHUKE

Nwmiynibe MaTepuanbHON TOUKH (Te€ja), CUCTEMbl MaTEpHANIbHBIX TOUYEK. IMIyIbC cuitbl 1
M3MEHEHHE UMITyJIbCa TeJa. 3aKOH COXpaHEHUsI UMITyJIbca. PeakTUBHOE IBH)KEHUE.

Pa6ora cuibl. MOIIHOCTB CHJIBL.

Kunernueckas sHeprus MarepuanbHONM TOUKH. Teopema 00 M3MEHEHHMH KHHETHYECKOM
SHEPTHUH.

[TotenuuanpHas sueprus. [loreHnnanbHas sHEprus ynpyro 1eopMUpOBAaHHON Py KUHBI.
[loTenuuanbHas sHeprus Teiaa BOIU3U MOBEPXHOCTH 3EMIIH.

[ToTeHuuanbHble W HEMOTEHUUANbHbIE CUJIbl. CBsA3b pabOThl HEMOTEHUHUATbHBIX CHUJI C
M3MEHEHNEM MEXaHUYECKOW DHEPTUU CUCTEMBI TEN. 3aKOH COXPAHEHUS MEXaHUYECKOW DHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHu4eckne yCTpOMCTBA U NMPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KOIEp, MPYKUHHBII
MIACTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpPaHEHUs UMITYJIbCA.

PeakTuBHOE BU)KEHME.

[lepexon moTeHIMAIBHON YHEPTUH B KHHETUYECKYIO M 0OpaTHO.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3ydeHnue aOCOIIOTHO HEYNpPYroro yiapa C MOMOIIbIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3u pabOThI CUIBI C M3MEHEHHMEM MEXAHWYECKOW SHEpruy Tejla Ha
IPUMEPE PACTSKEHUSL PE3UHOBOTO XKIyTa.

Paznen 3. Mosiekyasipuasi usnka ¥ TepMOJUHAMHUKA
Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U UX OMBITHOE 0OOCHOBAHUE.
BbpoynoBckoe nBuxenue. Juddysms. Xapakrep IBUKEHHS U B3aUMOJCHCTBUS YaCTHIIL
BeliecTBa. Mojenu CTpOEHHUsS Tra3oB, >KUJIKOCTEH M TBEPAbIX Tel U OOBSICHEHUE CBOWCTB
BEILlECTBA HAa OCHOBE 3THX Mojeneil. Macca m pa3mepbl Mosekyn. KomnuecTBo BellecTBa.
[Toctrostnaas ABoraapo.

TennoBoe paBHOBecue. Temmepatypa u ee usmepenue. lllkana remneparyp Lenbcus.

Mogenb uaeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJSIPHO -KMHETUYECKON TEOpuu
uealbHOTO Ta3a. AOCOJIOTHAsh TeMIleparypa Kak Mepa CpeJHeld KHUHETHUYeCKOW HSHEpruu
TEIUIOBOIO IBMKeHUs yacTull ra3a. [llkana remneparyp KenbBuHa. ['a30Bble 3aKOHBI. Y paBHEHHE
MenneneeBa-Knaneitpona. 3akon Jlanbrona. M3omnporieccsl B uAeabHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. [paduueckoe MpeacTaBlieHHE H30IMPOIIECCOB: M30TEpMa, H30X0pa,
n3zobapa.

TexHuueckue ycTpoiicTBa U MpakKTHUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BeliecTBa, Qororpaduu  MOJIEKYI



OPraHUYEeCKUX COCITMHEHUMN.

OnpIThl 0 TG GY3UN KUAKOCTENW U ra3oB.

Mogenb OpOYHOBCKOTO JBUKEHUS.

Mogens onbita IlITepHa.

OnbIThI, 10Ka3bIBAOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOIEHCTBHUS.

Monens, WIITIOCTpUpYIOLIas IPUPOIY JaBJICHUS ra3a Ha CTEHKU cocya.

OnpIThI, WUTIOCTPUPYIOLIME YpPaBHEHHE COCTOSHUS HICAIbHOIO rasa, H30IpPOIIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopHuie pabonul

Ompenenenrie Macchl BO3/yXa B KJIAaCCHOM KOMHAT€ Ha OCHOBE H3MEpPEHHUM 00bema
KOMHATBI, TaBJICHUS U TEeMIIepaTypbl BO3/AyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX/1y TapaMeTpaMu COCTOSIHUSL Pa3pesKeHHOT0 Tasa.

Tema 2. Ocnosvlt mepmoouHamuKku

TepmomuHamuueckasi cucreMa. BHYTpeHHSISI SHEPTHsl TEPMOJMHAMUYECKONW CUCTEMBI H
crocoObl ee n3MeHeHusl. KomdecTBO TeroThl U pabota. BHyTpeHHssT SHEpTUs 0JTHOATOMHOTO
UAeaJbHOTO Ta3a. Bumel Teronepenadu: TEIUIONPOBOTHOCTh, KOHBEKIUS, W3ITydeHHE.
VY nenpHast TEIIOEMKOCTh BelecTBa. KOMMYecTBO TETTOTHI MPH TeIIoNepeaye.

[lonsatue o0 ammabatHOM mporecce. [lepBeiii 3akoH TepmomuHamuku. [IpuMeHeHue
MIEPBOT0 3aKOHA TEPMOJMHAMUKHU K U3omporieccaM. I paduueckas nHTepnpeTaus padoThI rasa.

Bropoii 3akoH TepMoanHamMuku. HeoOpaTUMOCTh TIPOIIECCOB B IPUPOIC.

TennoBbie MammHbL. [IpUHIMITBI ASHCTBUS TEIIOBBIX MamiuH. [IpeoOpa3oBaHus SHEPTUH
B TETUTOBBIX MamuHaX. KoaddumueHT noneznoro neiictBus terioBoi MamuHbl. [lukn Kapho u
ero Kod((HUIUEHT MOJIE3HOTO ISHCTBUS. DKOJIOTUICCKHAE TPOOIEMBI TETIOIHEPTETHKH.

TexHudeckne yCTpoiCTBa W MPaKTUYECKOE MPUMEHEHHWE: [BUTATEIh BHYTPEHHETO
cropaHusi, OBITOBOM XOJIOMIIbHUK, KOHIUITUOHED.
Jlemoncmpayuu

V3MeHeHre BHYTpPEHHEH SHEPrHM Tela MpPH COBEPIICHUU pPa0OTHI: BBUICT MPOOKU W3
OyTBUIKM TIOJT JICMCTBHEM CXXATOTO BO3[yXa, HarpeBaHue 3(upa B JATYHHOH TpyOKe MyTeM
TpeHus (BUACOIEMOHCTpAITH).

M3MeHeHre BHYTpEHHEH 3HEpruu (TeMIepaTypsl) Tea Mpu Terionepeiayue.

OmnbIT N0 aAabaTHOMY PACHIMPEHUIO BO3AyXa (OIBIT ¢ BO3AYIIHBIM OTHUBOM). Mojienu
MapoBOW TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPaHUs, pEaKTUBHOTO JIBUTATEIIS.
Yyenuueckuii sxcnepumenm, nabopamopHuvle pabomol I3mepenue

yIIEITBHOH TETJIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuwecmea. Dazosvie nepexoonvl

[TapooOpazoBanne U KOHAcHcamus. Vicnapenne u  KumeHwe. AOCOMIOTHasS U
OTHOCHUTCJIbHAA BJIAJKHOCTBb BO3a4yXaA. HaCI)II_IleHHI)II‘/’I mmap. y,Z[eJILHaSI TCIJIOTAa Hap006pa3OBaHI/I§I.
3aBI/ICI/IMOCTB TeMHepaTprI KUIICHUA OT AAaBJICHUS.

Teepnoe teno. Kpucramnmueckue u amopdHbie Tena. AHU30TPOINS CBOWCTB KPUCTAIIOB.
Kunkue xpucramisl. CoBpeMeHHble Marepuanbl. [lnaBneHue u Kpuctamiusauus. Y aeiabHas



TeruioTa miasneHus. Cyonumanus.

VYpaBHeHHE TEIIOBOrO OanaHca.

TexHuueckue yCTpONCTBA M MNPAKTUYECKOE NPUMEHEHUE: THUTPOMETP U TICUXPOMETP,
KaJIOpDUMETP, TEXHOJIOTMHM IOJIyYEHHMsS] COBPEMEHHBIX MaTepuaioB, B TOM  YHCIE
HaHOMAaTepUaioB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoJiCTBa HACBIILICHHBIX MMAPOB.

Kunenue npu noHMXeHHOM JaBJICHUHU.

Cnoco0Obl U3MEpPEHUs BIAKHOCTH.

HaGmroenre HarpeBaHus U IJIaBJIE€HUST KPUCTAJUIMUECKOIO BellecTBa. JleMoHcTpanus

KpPHUCTaJJIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabonul
N3mepenue oTHOCUTENBHON BIIAXKHOCTH BO3yXa.

Pa3znea 4. DiekTpoaMHaMuKa
Tema 1. dnekmpocmamuxa

OnekTpuzanus Tell. OJIEKTpUYEeCKMi 3apan. [IBa Buaa dSIEKTpUYECKUX —3apsioB.
[IpoBOAHMKY, TUAIEKTPUKH U MOTYIPOBOJHUKHU. 3AKOH COXPAHEHUS dJIEKTPUYECKOrO 3apsiaa.

B3anmopeiictBue 3apsimoB.  3axkoH Kymona. ToueuHblid  3JIEeKTpUYECKUMH — 3apsl.
Onekrtpuueckoe 1mone. HampsbkeHHOCTh anekTpuueckoro mnois. IlpuHnun cynepro3unuu
ANEKTPUUECKUX MOJIeH. JINHUKM HAPSHKEHHOCTH 3JIEKTPUUYECKOTO TOJIA.

PaGora cun osnexrpocratuueckoro rmoss. IloTeHmuan. Pa3HOCTH MOTEHIMANIOB.
[IpoBOAHMKY U TUANEKTPUKH B JIEKTPOCTATHUECKOM MoJie. JIuanekTpruieckas NpoOHUIAeMOCTb.

OnektpoeMkocTb. KoHneHcaTop. DIJIEKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOpa. DHEPTHUs
3apsKEHHOT0 KOHIEHCATOopA.

TexHn4eckne yCTporcTBa U MPAaKTUUECKOE IPUMEHEHHUE: AIEKTPOCKOTI,
ANEKTPOMETP, DJIEKTPOCTATHUECKasl 3alllUTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHAECHCATODP,
KONUPOBAJIBHBIN arrapar, CTpyWHbIN PUHTED.

Jlemoncmpayuu

YCTpOMCTBO M NPUHLIMIT JEUCTBUS AIIEKTPOMETPA.

B3anmMopeiicTBie HaRIEeKTPU30BAHHBIX TE.

DNEKTPUUECKOE I10JIE 3aPSKEHHBIX TEIL.

IIpOBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE.

DnexTpocTaTuyecKas 3aluTa.

JIMANEKTPUKHU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCaTopa OT IUIOIAAu IUIACTHH,

PACCTOSIHUSA MEXIy HUMU U IUDJICKTPUUECKOMN MTPOHUIIAEMOCTH.
DHeprus 3apsHKEHHOT0 KOHAEHCATOoPA.

Yyenuueckuti sxcnepumenm, nabopamopHuvle pabomul
N3mepeHne aneKTpoeMKOCTH KOHAEHCATOPA.

Tema 2. [locmoannwtii anekmpuyeckuii mox. Toxu 6 paziuunlx cpeoax
DIEeKTPUUECKUIN TOK. YCIIOBHS CYLIECTBOBAHUS AJIEKTPUUECKOTO TOKA. VICTOUHHMKHU TOKA.
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Cuna toka. [TocTosIHHBIHN TOK.
Hanpsioxenune. 3akon Oma i1l ydacTka Lenu.

DneKTpUIecKoe CONPOTHUBIICHHUE. Y nenbHOE CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, MAPAIIEIBHOE, CMEIIAHHOE COCTMHEHUE TIPOBOIHUKOB.

Pabota anexTpudeckoro Toka. 3akoH Jxoynsa-Jleniia. MOMIHOCTD 3JIEKTPUUECKOTO
TOKa.

DNeKTpOABMKYIAsA CUjla U BHYTPEHHEE CONIPOTUBJICHNE UCTOYHHUKA TOKa. 3aKkoH Oma Jist
TIOJTHOM (3aMKHYTO#) 5ieKTpuueckoit nenu. KopoTkoe 3aMbIKaHUeE.

DNeKTpOHHas NPOBOAMMOCTb TBEPJBIX METAJUIOB. 3aBUCHUMOCTb CONPOTUBIICHUS
METaJJIOB OT TeMIiepatypbl. CBEpXIPOBOAUMOCTb.

DJIeKTpUUYECKUI TOK B BakyyMme. CBOWMCTBA 3JIEKTPOHHBIX ITy4YKOB. [loaynpoBogHUKH.
CobcTBeHHas M MpUMeCHask MPOBOJUMOCTD MOIYIPOBOAHUKOB. CBOMCTBA P-N-miepexoaa.
[TonynpoBOJHUKOBBIE TPUOOPHI.

DNeKTpUYECKUl TOK B pPAacTBOpax M paciulaBax AJIEKTPOJUTOB. DJIEKTPOJIUTHUECKAs
JUCCOLMAUsA. DIEKTPOIIN3.

DJeKTpUUecKuil TOK B razax. CaMOCTOSITENbHBIM U HECAMOCTOSATENbHBIN pa3psa. MoiaHus.
[Timazma.

TexHuueckne yCTpOWCTBA W MPAKTHUYECKOE NPUMEHEHUE: aMIEPMETP, BOJBTMETP,
peoctar, HUCTOYHUKH TOKA, DIEKTPOHArpeBaTelibHble MPUOOPHI, 3IIEKTPOOCBETUTEIHHBIC
npuOOpbl, TEPMOMETP COINPOTUBIICHUS, BaKyyMHBIM JHOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MOJIYITPOBOIHUKOBBII AMO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKAa U HANPSHKEHUS.

3aBUCHUMOCTbh COIPOTHUBJICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IJIOIIAAN
NOTIEPEYHOI0 CEYEHUs U MaTepuala.

CMmenranHOe COeIMHEHNUE POBOJHUKOB.

[IpsiMoe m3MepeHHe 3JIeKTPOABMKYIIEH cuiibl. KOpoTkoe 3aMblkaHHME TajbBAHUYECKOTO
AJIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTb COIPOTUBIICHUS METAJIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIUTOB.

NckpoBoii pa3psn v NpoBOAUMOCTb BO3TyXa.

OnHOCTOPOHHSSL MPOBOANUMOCTD AHO/IA.

Yuenuueckuil sxcnepumenm, nabopamopHuvle pabomul
N3yueHne cMeNIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne ANEeKTPOABMXKYILEH CHJIBI HCTOYHUMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

Hab:roienne snexkrponmsa.

MexknpeamMeTHbie CBA3H

Nzyuenue xypca ¢usuku 0azoBoro ypoBHs B 10 Kijacce OCYHIECTBISETCS C YYETOM
COJIEpKaTEIbHBIX MEXKIPEJAMETHBIX CBS3€H C KypcaMd MaTeMaTUKH, OWOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHUU.
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Meosicnpeomemnvie nousmusi, CBS3aHHbIE C W3YYEHHMEM METOJOB HAyYHOTO MO3HAHMS:
SBIICHUE, HAy4HbIH (akT, rumoresa, (QuU3MUEcKas BEIWYHHA, 3aKOH, TEOpHUs, HAOIOJICHHE,
AKCIIEPUMEHT, MOJIEJINPOBAHKUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxka. pelieHUE CUCTEMbl YPaBHEHU, JIMHEHas (pyHKLUS, Tapadoa, runepooa,
uX rpadMKy ¥ CBOKCTBA, TPUTOHOMETPUYECKHE QYHKIIMA: CHHYC, KOCHHYC, TAHTE€HC, KOTAHTeHC,
OCHOBHO€ TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M WX TMPOCKIMH HA OCH KOOPAWHAT,
CJIOKEHHE BEKTOPOB.

buonocusn: mexanudyeckoe JBUKEHUE B )KUBOU mpupoze, 1uddy3us, ocMoc, TEmI000MeH
KUBBIX OPTaHU3MOB (BUIBI TEIUIONIEPEadH, TETNIOBOEC PAaBHOBECHE), DIIEKTPHUUCCKUE SIBICHUS B
YKUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBa, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpPHAsE Macca, TeIUIOBBIE CBOMCTBA TBEP/IBIX Tell, )KUAKOCTEH M ra30B, dJICKTPUICCKHE
CBOICTBA METAIJIOB, AJEKTPOIUTHUECKAs IUCCOIMAIINS, TajdbBaHUKa. [ eocpaghus: BIaXKHOCTh
BO3/lyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHue ABMXKCHUN C HUCTIOIH30BAHUEM MEXaHU3MOB, YUET TPEHHS B
TEXHUKE, TOAIIUITHUKN, WCIOIh30BaHUE 3aKOHA COXPaHEHHS HMITyJbCca B TEXHHUKE (pakeTa,
BOJIOMET U JpYyrue), JBUTATehb BHYTPEHHETO CrOpaHuWs, MapoBas TypOWHA, OBITOBOM
XOJIOIMIBHUK, KOHAUIIMOHEP, TEXHOJIOTHH MOJTYUYEHUSI COBPEMEHHBIX MaTepuasoB, B TOM YHUCIIE
HAaHOMATepuajaoB, W  HAHOTEXHOJIOTMM,  DJEKTPOCTaTUYECKas  3alluTa,  3a3eMJICHHE
ANEKTPONpPUOOPOB, KCEPOKC, CTPYWHBIM MpUHTEp, dJIEKTpOHArpeBaresibHble MPUOOPHI,
ANEKTPOOCBETUTENIbHBIE MPUOOPHI, FraIbBAaHUKA.

11 KUIIACC

Pa3znea 4. DiekTpoaMHaAMHUKA
Tema 3. Macnummnoe none. I1eKMpPOMACHUMHAA UHOYKUYUA

[TocTosiHHBIE MarHuThHl. B3auMoaeiicTBUE NOCTOSHHBIX MAarHMTOB. MarHuTHOE MoOJe.
Bekrop maruuTHOM MHAYKUMU. [[pUHIMN Cyneprio3ulIMM MAarHUTHBIX MTOJIEW. JIMNHUKA MarHuTHOM
uHAyKuuu. KapTuHa TMHUI MarHUTHOM MHAYKLMH T0JI IOCTOSIHHBIX MarHUTOB.

MarnuTHoe 1oJie MPOBOJHUKA C TOKOM. KapTuHa NWHMM MHAYKIIMM MarHUTHOTO IOJS
JUIMHHOTO TIPSMOTrO MPOBOJAHMKA U 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Dpcrena. BzaumopaeiicTBre NPOBOAHUKOB C TOKOM.

Cuna AMriepa, ee MOAYJIb U HallpaBJICHHE.

Cuna JlopeHua, ee MOAyJdb M HampaBlieHHE. JI[BHKEHUE 3apsHKEHHON 4YacTHIbl B
OJIHOPOJIHOM MarHuTHOM ToJie. Pabora cunbl JlopeHria.

SIBiieHME 3JIEKTPOMArHUTHOM WHAYKIMU. [lOTOK BEKTOpa MAarHUTHOW WHIYKIUU.
DNEeKTPOABIKYIIAs CUjla MHAYKIMU. 3aKOH 3JIEKTPOMAarHuTHOU uHykuuu dapanes.

BuxpeBoe snekTpuueckoe molie. IDJIEKTPOABMKYINAS CUJA UHAYKIIUU B IMPOBOJHHUKE,
JBHKYILIEMCS ITIOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM IOJIE.

[IpaBuno Jlenua.

NHyKTUBHOCTB. SIBI€HNE CAMOMHAYKIMHU. DIEKTPOABUKYIAsl CHJIa CAMOUHTYKIIMH.

DHeprusi MAarHUTHOTO MOJISl KATYIIKH C TOKOM.
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DIIEKTPOMArHuTHOE MOJIE.

TexHnueckue ycTpoiicTBa M MPAKTUYECKOE IPUMEHEHHUE: TIOCTOSHHBIE MAarHMTHI,
AJIEKTPOMArHUTHI, DJIEKTPOABUTATENb, YCKOPUTENIH JJIEMEHTAPHBIX YAaCTUL, MHAYKIIMOHHAS [1€Yb.
Jlemoncmpayuu

OmneIiT Dpcrena.

OTKJIOHEHNE 2JIEKTPOHHOTO ITy4YKa MarHUTHBIM IIOJIEM.

JIMHUM UHTyKIMYA MAarHUTHOTO TOJIS.

B3anmopencTBue AByX NPOBOAHUKOB C TOKOM.

Cuna Amrepa.

JevictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBneHue 27eKTPOMAarHUTHOW MHIYKITHH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJABUKYIIEH CHIIbI MHAYKIMUA OT CKOPOCTU M3MEHEHUSI MATHUTHOTO
ITOTOKA.

SIBneHrE CaMOUHIYKIIMH.

Yuenuueckuii axcnepumenm, nabopamophuvie pabomuvl N3ydyeHnue

MarHUTHOTO MOJIS KATYLIKU C TOKOM.

HccnenoBanue neiCTBUS TOCTOSIHHOTO MarHUTa Ha PaAMKy C TOKOM.

HccnenoBanue ABIEHUS AIEKTPOMAarHUTHOW MHTyKIIUH.

Pazpnen 5. KosieGaHusi M BOJTHBI
Tema 1. Mexanuueckue u I1eKmpoMazZHUmMHble KOJ1eOaAHUA

Konebarenpnass cucrema. CBoOoaHble MexaHMYeckue KoneOanus. [apMoHudeckue
konebanusi. llepuoxn, wacrora, ammuutyaa u ¢aza koneOanuil. [IpyXMHHBIH MasTHUK.
MatemaTH4ecKknil MasTHUK. YpaBHEHHE TapMOHHYecKuX kosebOanuil. [IpeBparienue sHepruu
IpU TaAPMOHUYECKUX KOJICOAHUSIX.

Konebarenpubiii koHTYp. CBOOOIHBIE 3JIEKTPOMATrHUTHBIE KojJeOaHHsS B HUACATLHOM
KoJIeOaTEIbHOM KOHTYpe. AHANOTHUS MEXIYy MEXaHMUYEeCKUMH M 3JIEKTPOMarHUTHBIMU
kosnebanusiMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUsI SHEPTUU B UCAIBHOM KojieOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyXarolUX KojJeOaHusX. BbIHY)IeHHbIE MEXaHUYECKUEe KoJIeOaHusl.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHUsI.

[lepemennbiii Tok. CHHYCOMIANbHBIM EPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIITUTYTHOE U IEUCTBYIONIEE 3HAUCHHUE CUJIBI TOKA U HAIPSKEHUS.

Tpanchopmarop. IlpousBoncTBo, mepenada u NOTPEOICHUE DIEKTPUUECKON SHEPTHUU.
DKOJIOTUYECKUE PHUCKM TPU TPOU3BOJCTBE 3JIEKTpOodHepruu. KyiabTypa UCMONBb30BaHUS
3JIEKTPOIHEPTUHU B ITIOBCEAHEBHOM KU3HM.

TexHuueckue YCTpOWCTBA M IIPAKTUYECKOE NPUMEHEHUE: JIJIEKTPUUYECKUN 3BOHOK,
TEHepaTop NMEPEMEHHOTO TOKA, JIUHUHU JICKTPOIepeaay.

Jlemoncmpayuu
HccnenoBanue napaMeTpoB KoJeOaTeNbHOM cUCTeMBbI (IPYKUHHBINA WIM MaTeMaTUYECKUI
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MasITHUK).

HaGmnronenue 3atyxaromux KoaeOaHu.

UccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUH.

HaGmtonenue pesonanca.

CBOOOIHBIE 31E€KTPOMAarHUTHBIE KOJIEOAHMUS.

OcuuiorpaMMbl  (3aBUCUMOCTA  CHJIBI  TOKa M HANpsDKEHHUsT OT BpPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mpu mocnenoBaTeIbHOM COCIUHEHUM PE3UCTOPa, KATYIIKH WHIYKTUBHOCTH U
KOHJIeHCaTopa.

Mogaenb TUHUM TIEKTPOIIEPETAUN.
Yuenuueckuti sxcnepumenm, nabopamoprvie pabomuol

UccnenoBanre 3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIeOaHUM rpy3a HA HUTH OT JUIMHBI HUTH
¥ Macchl Tpy3a.

UccnenoBanne mnepeMEeHHOTO TOKa B IEMM U3 TOCJIEA0BATEIIBHO COCAMHEHHBIX
KOHJIEHCATOpa, KaTyIIKW U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUMHbBIE 60JIHbL

MexaHndeckue BOJIHBI, yCI0BUs pacnpoctpanenus. [lepuoa. CkopocTh pacnpocTpaHeHus
W janvHa BoJHbL. [lomepednple W mpoaosibHbie BOJHBL. HWHTepdepenmus u audpakius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. Bricota ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. YCJIOBHUS HM3JyYEHUS DJICKTPOMArHUTHBIX BOJIH. B3auMuas
opueHTarus BeKTopoB E, B, V B anekTpomarauTHOM BosHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH:
OTpaXeHUEe, TMpeloMIICHHe, Tojsapu3anus, audpakuus, uHTephepeHius. CKOpocTh
3JIEKTPOMATrHUTHBIX BOJIH.

[IIxana 3MeKTpOMarHUTHBIX BOJIH. [IprMeHEeHHE 3JIEKTPOMAarHUTHBIX BOJH B TEXHHUKE U
OBITY.

[TpuHIUIIBI paguOCBsI3U U TelneBUACHUA. Paguonokarus.

DJIEKTPOMArHuTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEeIbl.

TexHuueckue yCTporucTBa U MPAKTUUECKOE TPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTUKA B TEXHUKE U MEAUIIMHE, pajap, paIuonpUEMHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBU-nieun.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE TIOTIEPEYHBIX U MPOJIOJIBHBIX BOJH.
Konebmromieecs Teno Kak HCTOYHUK 3BYKA.
Habumroienre oTpakeHus: U IpeIOMIICHUs MEXaHUYECKUX BOJTH.

Ha6monenue narepdpepeHnnu u qudpakiiuu MEXaHUYECKUX BOJIH.

3BYKOBOMW pe30HaHC.

HaGmroieHne CBSI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYJIOM M YacTOTOM
KoJeOaHu.

HccrnenoBanne CBOMCTB  3JEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, NPEJIOMIICHHE,
noJsipu3anus, Judpakuus, HHTephepeHus.

Tema 3. Onmuka
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I" eomerpuueckas ontuka. [IpssmonuHeiiHOe pacipocTpaHEHHE CBETA B OJJHOPOIHOM Cpeie.
JIyu cBera. ToueUHbI HCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBera. [locTpoeHue M300pakeHUN B IUIOCKOM
3epKaje.

[Ipenomnenne cBeta. 3akoHBI TMPEIOMIICHHUS CBeTa. AOCONIOTHBIM TOKa3aTelb
npenomsieHus. llonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yroia MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucnepcus ceera. CioxHbIil coctaB 6enoro ceera. L{ser.

Cobuparoiiue M pacceuBaloIiue JIUH3bl. ToHKasg nuH3a. DOKYCHOE paccTOsHUE U
onTHYecKas cuilia TOHKOM JnH3bL. [locTpoenne nzodpaxeHuit B coOUparoux 1 pacCcenBaroInX
nuH3ax. @opmysia TOHKOW JUH3BL. Y BEJINYEHUE, JaBAEMOE JTMH30M.

[Ipenenbr TPpUMEHMMOCTH T€OMETPUYECKOU ONTUKH.

BonnoBass ontuka. Wutepdepenmusi cBera. KorepeHTHbIE HUCTOYHHKHU. Y CJIOBUS
HaOJII0/ICHN s MAKCUMYMOB 1 MUHUMYMOB B HHTEP(HEPEHIIMOHHOM KapTHHE OT ABYX CUH(A3HBIX
KOTE€PEHTHBIX NCTOYHUKOB.

Hudpaxkmus cBera. Judpakumonnass pemerka. YcioBHEe HaONIOJEHUS TJIaBHBIX
MaKCHUMYMOB IIPH MaJIEHUM MOHOXPOMAaTHUECKOT0 CBeTa Ha JUPPAKIIUMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuuyeckue ycTpoWCTBa M IpakTUYECKOEe MPUMEHEHHE: OYKH, Jyna, (oroammapar,
NPOEKIIMOHHBIM amnmapar, MHUKPOCKOI, TEJIEeCKOI, BOJIOKOHHAs ONTHKA, JAU(paKIHMOHHAs
peuieTka, MmoJaspouI.

Jlemoncmpayuu

[IpsiMonMHENHOE paclpOCTpaHEHUE, OTPaKEHHWE W IpesoMieHue cBera. OnTudeckue
IPUOOPHI.

[TonHoe BHyTpeHHee oTpaxeHue. Mozenb cBeTOBOIA.

HccnenoBanue CBONCTB M300pa)KeHUH B JIMH3AX.

Mopenu MUKpOCKONa, TEIECKOA.

Hab6mronenue narepdepeHmm crera.

Hab6monenue nudpakiuu ceera.

Habmonenue nucnepceuu cBera.

[TonyueHue criekTpa ¢ HTOMOILBIO TPU3MBI.

[Tonydenue criekTpa ¢ TOMOMIBIO AU(PPAKITMOHHON PEIIETKH.

Habmroienue nmonspuzanuu cBeTa.

Yuyenuueckuii sxcnepumenm, nabopamophuvle pabomol 3mepenue

MOKa3aTes IPeJIOMJICHUS CTEKIIA.

HccnenoBanre cBONMCTB M300pa)KeHHI B JIMH3AX.

HabGmronenue qucniepcuu cBera.

Pa3znen 6. OcHOBBI ClIeIHAJIBHON TEOPUH OTHOCUTEIBLHOCTH

['paHnbl IPUMEHMMOCTH KJIACCUYECKOW MeXaHWKH. [locTynmarel cienuaibHOM TEOpUHU
OTHOCUTEIIBHOCTU: HWHBApPUAHTHOCTb MOAYJII CKOPOCTM CBE€Ta B BaKyymMe, NIPUHLHI
OTHOCHUTEJIbHOCTH DUHIIITEHHA.
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OTHOCUTENBLHOCTH OTHOBPEMEHHOCTH. 3aMEIJICHNE BPEMEHHU U COKPAIlCHUE JIJTNHBI.
DHeprus U UMITYJIbC PEISITUBUCTCKON YaCTULIBL.
CBs13b MacChl € SHEPrUel U UMITYJIbCOM PEIATUBUCTCKON YaCTULIBI. DHEPTHUs TIOKOSL.

Paszpnen 7. KBantoBasi pusuka
Tema 1. dnemenmuvt K6AHMOBOI ONMUKU
®otonsl. ®opmyna Ilnanka cBa3u sHEPruM POTOHA C €r0 YACTOTON. DHEPrUs U UMITYIIbC
¢dbotoHna.
OtkpeitTue u wucciegaoanue Qororpdexra. Onbitel A.I'.  CroneroBa. 3aKOHBI
dbotodddexra. YpaBuenue Ditnimreitna s porodrddexra. «Kpacnas rpanuna» porodddexra.
Hasnenue ceera. OnbiTel [1.H. JIeGenena.
XHUMUYECKOE ICNCTBUE CBETA.
TexHuueckue yCTporuCcTBa U MPAKTUYECKOE TPUMEHEHUE: dboTOdNEMEHT,

dboTomaTyYmK, coTHEYHAsE OaTapesi, CBETOINO/I.
Jlemoncmpayuu
doTodd ekt Ha ycTaHOBKE C MMHKOBOM TTACTHHOM.
UccnenoBanue 3akoHOB BHeLIHEro (GoTo3ddexra.
CBeToano.
ConneuHas OGarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiThl Pesepdopna no paccesHuto a-yactuil. [lnmaneraphas
mozenb aroma. Iloctynarel bopa. M3nyyenue u noriouienue GOTOHOB IPU MEPEXOE aToma ¢
OJIHOTO YPOBHSI 3Hepruu Ha napyrod. Buasl cnektpoB. CHekTp ypOBHEW 3HEpPruu aroma
BOJIOpO/IA.

BonHoBrie cBolicTBa yactuil. Bonuel ae bpoinsa. KopnyckyasipHO-BOJIHOBOM Ayain3M.

CrioHTaHHOE U BBIHYKJICHHOC U3JITYyUCHHC.
TexHuueckue YCTpOﬁCTBa U IPAKTHYCCKOC IIPUMCHCHUC! CHeKTpaHBHLIﬁ aHaJInu3

(criexTpockom), 1a3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopaens onbita Pesepdopna.
OrnpezenieHrie IIMHBI BOJIHBI Ja3epa.
HabumroieHre TuHedaThIX CeKTPOB U3ITyUYEHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, nabopamopHuvle pabomul

Hab6mroienre muHeHYaToro CreKkTpa.

Tema 3. Amomnoe a0po
DKCIEPUMEHTHI, JIOKa3bIBaroIIe CJIO)KHOCTD CTpOEHHUSA  sfpa. OTtkpbITHE

panuoakTuBHOCTH. OnbITHI Pe3epdopaa mo onpeneneHnto coctaBa paJlioakTUBHOTO U3TyYEHHS.
CaoiicTBa anbda-, 6era-, raMMa-u3Iy4eHus. BinusHue pagroakTHBHOCTH Ha KHUBbIE OPraHU3MBI.
OtkpeiTHe TIpoTOHa W HeWTpoHa. Hyxmownas mognens sinpa [eitzenOepra- MBaneHko.
3apsan sapa. MaccoBoe uucio sapa. M3oTomnsl.
Anbda-pacnan. DIeKTpOHHBIA U MO3UTPOHHBINA OeTa -pacnaia. ['amma-uzmyuenue. 3aKoH
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PaaMOAKTUBHOIO pacnania.
DHeprus cBsi3U HyKJIOHOB B sape. AnepHsle cuibl. JledekT maccsl sapa.
SnepHble peakunu. /lenenue n CHHTE3 AAED.
Snepubiii peaktop. TepmosnepHblii cuHTe3. [IpoOnemMbl M NEPCHEKTUBBI SACPHON
SHEPTEeTUKU. DKOJIOTMYECKUE ACTIEKTHI SIACPHON SHEPTETUKH.
OneMeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.
MeTto1b1 HAOMIOEHHS M PErUCTPALU AIEMEHTAPHBIX YaCTHUII.
dyHaaMeHTaIbHbIE B3auMoIeicTBUS. EAMHCTBO (hr3ndeckoi KapTUHBI MUpA.
TexHuueckue yCTporUCTBa U MPAaKTUUECKOE IPUMEHEHHE: T03UMETP, Kamepa BuiibcoHa,
SJIEpHBIN PeaKTop, aTOMHas 6omoOa.
Jlemoncmpayuu
CueTunk HOHU3UPYIOIIMNX YACTHULL.
Yuenuueckuii sxcnepumenm, nabopamopnule pabomul
NccnenoBanue TpekoB yacTull (110 TOTOBBIM QoTorpadusim).

Paspen 8. DiieMeHTHI aCTPOHOMMHM U ACTPOPU3MKH

OTtanbl pa3BUTUSL acTpoHOMHUU. lIpukiagHOe U MHUPOBO33PEHUECKOE 3HAYCHHE
ACTPOHOMMUHU.

Buna 3BesgHoro nHeba. CosBesnusi, sipkue 3BE3bl, IJIAHETHI, WX BHUAMNMOE JBUKCHUE.

Conneynas cucrema.

Connue. ConnHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHna WU 3Be37. 3BE3lbl, HUX
OCHOBHBIE XapaKTEpUCTUKH. [lnarpaMma «CIeKTpajbHbIN KJIACC - CBETUMOCTH). 3B€3/bl IJTABHOU
NIOCJIEIOBATEIbHOCTA.  3aBUCHUMOCTh ~ «Macca - CBETUMOCTbY» Il  3BE€3]  TJIaBHOM
nocJyieoBaTeNbHOCTU. BHyTpeHHee crpoeHue 3Be3l. (CoOBpeMEHHbIE MPEACTABICHHUS O
IPOUCXO0KICHUH U 3BoIOIMU CONHIA U 3BE3/1. DTalbl KU3HU 3BE3/.

Muneunsbiii [1yTh - Hama I anaktuka. [lonoxxenne u apukenne Connna B I anaktuke. Tumsl
rajakTuk. PaguoranakTuku u kBazapbl. UepHbIe IbIPHI B S/Ipax TaaKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. Pa3Geranme ramaktuk. Teopus
Bonpmoro B3psiBa. PennkroBoe nznydeHue.

MacmtabHas cTpykrypa Beenennoit. MeraraiakTuka.

Hepemiennsie mpobieMbl aCTPOHOMUHU.

Yuenuueckue nabarooenus

Haburo1eHrst HEeBOOPYKEHHBIM TJIa30M C MCIOJIb30BAHUEM KOMIBIOTEPHBIX MPHIIOKECHHIA
JUIS OTIpe/IeTICHUs TOJI0KEeHUSI HeOeCHBIX 0OBbEKTOB HAa KOHKPETHYIO /IaTy: OCHOBHBIE CO3BE3/IUs
CeBepHoro noJiymapus 1 ipKue 3B€3/bl.

Habmionenus B teneckon Jlynsl, mnaner, Mneanoro [lyTu.

O6o01maoee NOBTOpeHue

Pons ¢u3nku m acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJIOTHYCCKOH, COIMAIBLHONW M
ATUYECKOW cdepax IesTeIbHOCTH 4YeNOBEeKa, pPOlb W MeCTO (U3MKH W acTPOHOMHUHU B
COBPEMEHHON HAay4YyHOW KapTUHE MHpa, pPOib (QU3NYECKOW Teopun B (HOPMHUPOBAHUU
MPEACTaBIICHUH 0 (PU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKOM KapTUHBI MUPA B OOILEM Py
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COBPEMCHHBIX €CCTCCTBCHHO -HAYYHBIX HpCI[CTaBJ'ICHI/Iﬁ O Impuponae.

Me:xnpeamMeTHble CBA3H

N3yuyenne kypca ¢usuku 06a3oBoro ypoBHsS B 11 Kiacce OCYIIECTBISETCS C y4E€TOM
COJIEp/KaTeIbHBIX MEXKIIPEJAMETHBIX CBSA3€M € KypcaMd MaTe€MaTUKH, OWOJOTMH, XHMHH,
reorpadvu U TEXHOJIOTHH.

Meosicnpeomemnvie nouamus, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, HAay4yHbIH (akT, TUnoTe3a, (QU3ndeckas BEIMYMHA, 3aKOH, Teopus, HaOII0JEeHUE,
AKCIIEPUMEHT, MOJIEJINPOBAHKE, MOJIEIIb, U3MEPEHUE.

Mamemamuxka: pellleHue CUCTEMbl YpaBHEHUMN, TPUTOHOMETpUUYECKHUE (YHKIUU: CHHYC,
KOCHUHYC, TaHIE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPbI U HX
MPOEKIMK Ha OCHU KOOpJMHAT, CJIOKEHHWE BEKTOPOB, MPOU3BOJHBIE JIEMEHTApHbBIX (PYHKIIHIM,
MPU3HAKU 110100 TPEYTrOJIbHUKOB, ONpeesieHre TUIONaa1 MI0CKUX (puryp nu odbema Tel.

buonozus: snekrpuyeckue sBIECHUS B KUBOW Mpupoje, KosieOaTelabHble JBUKEHUS B
KHUBOH TNpUPOJE, ONTHYECKUE SIBJICHHUS B JKUBOW NpHUpOJE, ACUCTBUE pajuallii Ha *KHUBBIC
OpIaHU3MBI.

Xumus: CTpPOGHHE aTOMOB M MOJIEKYJ, KpHUCTaLIM4ecKas CTPYKTypa TBEpHAbIX Tel,
MEXaHU3Mbl 00pa30BaHMsl KPUCTAIIMYECKON pEHIeTKH, CIIEKTPAJIbHBIN aHAIU3.

l'eoepaghus: MarHUTHBIE TOJOCA 3€MJIU, 3aJI€KU MarHUTHBIX PyZd, (POTOChEMKa 3€MHOMN
MIOBEPXHOCTH, MIPEJICKAa3aHNE 3eMIIETPSICEHU.

Texnonocus: JIMHUU 3JIEKTpoIepeay, TeHepaTop NePeMEHHOI0 TOKa,
JIEKTPOJBUIaTENNb, WHIYKLIHMOHHAs I€4b, pajaap, paJUONPUEMHHK, TEJIEBU30p, AHTEHHA,
tesnepoH, CBY-nieub, NpOEKIIMOHHBIN anmnapaT, BOJOKOHHAsI ONTHKA, COJIHEUHasi OaTapes..
INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJJHEI'O OBLIIET'O OBPA30OBAHUA

OcBoenne yueOHoro npeamera «®dusmka» Ha ypoBHE CpeaHEro oOIIero oOpa3oBaHUS
(6a3oBbIlt  ypOBEHB) JODKHO  OOECHEYUTh JOCTHIKCHHE  CIEAYIOIIUX  JIMYHOCTHBIX,

MCTAIIPCAMCTHLIX U ITPCIAMCTHBIX 06p330BaTeJ'IBHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMgyHOCTHBIC PE3yNIbTaThl OCBOCHUS y4eOHOTro mpeamera «Dusnka» MOIHKHBI OTpa)kaThb
TOTOBHOCTh U CIIOCOOHOCTH 00YyYaronuxcs PyKOBOACTBOBATHCS CHOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOH IICHHOCTHBIX OpHUEHTAIMH, TO3UTHUBHBIX BHYTPEHHUX
yOeXJeHH, COOTBETCTBYIOUIUX TPAJUIIMOHHBIM IEHHOCTSIM POCCHUUCKOrO  OOIIecTBa,
paciMpeHue KU3HEHHOTO OIbITa U OMbITa JACITELHOCTH B MPOIECCE peann3allid OCHOBHBIX

HaHpaBHeHI/Iﬁ BOCHUTATEIIbHOMN ACATCIIbHOCTH, B TOM YHCJIC B YAaCTH.

1) rpakaaHCKOro BOCIIMTAHUSI:
chOpMUPOBAHHOCTh  TPAXKNAHCKOW TIMO3MIMHA  OOYYaIoMIErocs Kak AaKTUBHOTO W
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OTBETCTBEHHOT'0 4JIEHAa POCCUHCKOr0 OOIIECTBA;

MPUHATHE TPATULIHUOHHBIX OOIIEYETIOBEUECKUX TYMAHUCTUYECKUX U JIEMOKPATHUECKUX
LICHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIHLHOCTh B HMHTEpPECax TPa)xJTaHCKOTO OOIIeCTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3alliu;

YMEHHUE B3aUMOJCHCTBOBATh C COLMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBHUM C HX
(GYHKIUSIMU ¥ Ha3HAYCHUEM;

TOTOBHOCTB K FYMaHHTapHOﬁ u BOJ'IOHTCpCKOﬁ JACATCIIbHOCTH,

2) MATPHOTHYECKOT0 BOCTIMTAHMSA:
c(OpMUPOBAHHOCTb POCCUMCKON IPAKIAHCKON UIEHTUYHOCTH, NATPUOTU3MA;
LIEHHOCTHOE OTHOILLICHHUE K TOCYAAPCTBEHHBIM CUMBOJIAM, JOCTHKEHHUSIM POCCHMCKHUX YUYEHBIX B

oOnactv PU3UKU U TEXHHKE;

3) AYyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

chOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHIECKOTO TIOBEICHHUS; CITIOCOOHOCTh
OIICHUBATh CUTYAIHIO U PUHUMATH OCO3HAHHBIEC PEIIEHHsI, OPUEHTHUPYSICh Ha MOPAILHO-
HPABCTBEHHbIE HOPMBI M [ICHHOCTH, B TOM YHCJIC B J€ATEIBHOCTH YUEHOTO;

OCO3HAHKE JTIMYHOTO BKJIaa B MOCTPOEHHUE YCTOMYMBOTO OYAyIIIETO;
4) 3CTeTHYECKOro BOCHUTAHMA:

3CTETHYECKOE OTHOIIEHHE K MUPY, BKIOYast 3CTETUKY HAYYHOT'O TBOPYECTBA, IIPUCYIIETO
bu3ryecKoii HayKe;

5) TpyaoBOro BoCMTAHHUS:

UHTEpEC K pa3IuuHbiM chepaM TpodheCCHOHATBLHON JIEeATEIbHOCTH, B TOM YHCIIEC
CBSI3aHHBIM C (PU3UKOH M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP OyayIel
npoecCrr 1 Peain30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHUIO U CaMOOOpPa30BaHUIO B 00JacTH (PU3HMKHU Ha
NPOTSKCHUHU BCEH KHU3HU;

6) 7KO0JIOrHYEeCKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh JKOJIOTHYECKON KYJBTYpPhI, OCO3HAaHHE TJIO0AIBHOTO XapakTepa
AKOJIOTHUYECKHX MTPOOIIEeM;

IUIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBUI B OKPYJKAIOLIEH Cpelie Ha OCHOBE 3HAHHS
1IeJIeH YCTOMYHNBOIO Pa3BUTHS YSIOBEUCCTBA;

Pacmmpenne ombiTa ACSATENBHOCTH 3KOJOTHMYECKOW HANpPaBJICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUH 10 (PU3HKE;

7) TMEeHHOCTH HAYYHOTO MO3HAHMS:

chOpMUPOBAaHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3NIECKON HAYKU;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATEIHbHOCTH, TOTOBHOCTh B IPOIIECCe U3yUeHUsT (PU3UKH
OCYIIECTBIISATh MPOEKTHYIO U UCCIIEIOBATENBCKYIO ACSITEILHOCTh
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WHIUBUIYaJIbHO U B TPYIIIIC.

B npornecce qoctukeHNs TMYHOCTHBIX PE3YJILTATOB OCBOCHHS IIPOTPAMMEBI 110 (DU3HUKE IS
YpOBHSL ~ cpenHero  oOmiero  oOpa3oBaHuUs y  OOydYalIIMXCS ~ COBEPIICHCTBYETCA

AMOIMOHATHHBIN UHTEJUICKT, IpeIoJiararofii

c(hOopMUPOBAaHHOCTE:

CaMOCO3HaHUs, BKIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE AMOILIMOHAIBHOE COCTOSTHUE,
BHUJICTh HAMPABJICHUS PA3BUTHsI COOCTBEHHOM SMOITMOHAIBHOU cepbl, ObITh yBEPEHHBIM B Ce0€;

CaMOpETYJIMPOBAHMS,  BKIIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE PUHUMATh
OTBETCTBEHHOCTh 3a CBOE€ IIOBEJIEHHE, CIIOCOOHOCTH aJaNTUPOBATHCS K SMOIMOHATBHBIM
W3MEHCHHSIM H MPOSIBIISTH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMU, BKJIIOYAIONIECH CTpeMJIeHHWE K JOCTIDKCHHMIO IEJU U YCIeXy,
ONTHMH3M, HHUIIMATHBHOCTh, YMCHHE JICHCTBOBATh, MCXO/ISI U3 CBOMX BO3MOYKHOCTEH;

OMIIATUH, BKIIIOYAIOMIEH CIMOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSIHUE IPYTHX,
YYUTBIBATh €r0 MPHU OCYIIECTBICHNUN OOIIEHHUS, CTIOCOOHOCTh K COYYBCTBHIO M COTIEPEKUBAHMUIO;

COLIMATIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTpanBaTh OTHOILIEHUS C APYTUMU

JOABMH, 3a00TUTHCS, IPOSBIIATH UHTEPEC U PA3peIIaTh KOHPIUKTHIL.
METANPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUSA
ba3oBble JJornyeckune 1ecTBUS:

CaMOCTOSTENBHO (HOPMYJIUPOBATh M aKTyaJM3HPOBATh MPOOJIEMy, pacCMaTpUBaTh €€
BCECTOPOHHE;

ONPEACIIATH 1NN ACITEIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHKCHUS,

BBISIBJIATh 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHS B PACCMaTPUBACMBIX (DU3UUCCKUX SBJICHHSIX;

paspabaThIBaTh MJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHalli3a UMEIOIINXCS MaTepHATbHBIX
Y HeMaTepHUaJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh, OLCHUBATH COOTBETCTBUE PE3YJbTATOB LEIISIM,
OIICHUBATh PUCKH MOCJICACTBUN ICSITEILHOCTH;

KOOPJIMHUPOBATh M BBINIONHATHE PAb0OTy B YCIOBHAX pPEATbHOIO, BUPTYaJIbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

Ppa3BUBAaTb KPCAaTHUBHOC MBIINIJICHUC ITPH PCIICHHUH JXU3HCHHBIX Hp06HeM.

ba3oBble uccienoBarejabCcKue 1eMCTBHUA.

BIIaJIETh HAyYHOH TEPMHHOJIOTHEH, KIIFOUEBBIMH IMOHATHSIMH M METOJAaMHU (PU3MUECKOM
HayKH;

BIIAJICTh HABBIKAMH YYEOHO -MCCIIEIOBATEIILCKOW U MPOCKTHOU JESTENHHOCTH B 00JACTH
($u3HKH, CTOCOOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSTEIILHOMY MOMCKY METOIOB PEIICHHs 3a1a4
(hU3UIECKOTO COACPKaHMS, IPUMEHEHHUIO PA3IMYHBIX METOJIOB ITO3HAHUS;

BJIAJIETh BUJAMHU JESITEIBHOCTH IO IOJYYEHHI0O HOBOTO 3HAaHMS, €r0 HMHTEPHpPETALUH,
peoOpa3oBaHUIO M IPUMEHEHHIO B PA3IMYHBIX YUSOHBIX CUTYAIMAX, B TOM YHCIIC TIPH CO3JIaHUHN
y4eOHBIX TTPOEKTOB B 00JIACTH (DU3HKHU;

BBIABJIATH TPUYIUHHO-CICACTBCHHLIC CBA3WM W AKTYAJIW3UPOBATH 3a4avy, BbIABHUIATH
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TUNIOTE3y €€ pEIICHUs, HaXOIUTh apryMEHTHhI JUIsl JIOKa3aTeJbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh MapaMeTPhl U KPUTEPUH PEILICHHUS;

aHAJIM3UPOBATH MOJIYYCHHBIE B XOJI€ PEIICHUS 3aaul Pe3yJIbTaThl, KPUTUYECKU OLICHUBATH
WX JOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTH U (HOPMYJIHUPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIbHOMN AEATETLHOCTH, B TOM
YHUCJIe MPU U3yYCHUH (QU3HKU;

JaBaTh OLICHKY HOBBIM CUTYAIIUsIM, OLICHUBATH MPUOOPETEHHBIN OMBIT; YMETh IEPECHOCHUTH
3HaHUS 10 (QU3UKE B MPAKTUYECKYIO 00JIACTh )KU3HEACATEILHOCTH;

yMETh UHTETPUPOBAThH 3HAHMS U3 PA3HBIX IPEAMETHBIX 00J1aCTEl; BBIIBUTATh

HOBBIE UJICH, IPeAJiaraTh OPUTHHAIIbHBIE TTOJAXOAbl U PEIICHUS; CTABUTh

poOJIeMBI U 3a71a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ undpopmanmueii:

BJIaJIETh HABBIKAMU MOJy4YeHHS WH(pOpManuu (PuU3MUEeCKOro CoAEpKaHUusl U3 UCTOUHUKOB
pa3HbIX THUIIOB, CAMOCTOSITENIBHO OCYUIECTBISATH TIIOMCK, aHaju3, CHUCTEeMaTH3alui0 U
WHTEpIpeTaInio HHGOPMAIUU Pa3IuIHBIX BUIOB U (POpM MIpeACTaBICHNUS,

OLICHUBATh JIOCTOBEPHOCTh MHPOPMALIUU;

UCIOJNIb30BAaTh CpeACTBA HMH(POPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHH B
pPEIIEHUH KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX M OPTraHU3AIMOHHBIX 3a/1ad ¢ CcOOJII0JeHUEM
TpeOOBaHUMN IPTOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOpM HH(OpMAIIMOHHOM 6€30MacCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJECpKaHUS B PA3IUYHBIX (QopMaTax € Y4ETOM
HazHayeHus UWHPOpMalMKW W UEJNEeBOM ayIuTOpHM, BBIOMpas ONTHUMalbHYIO (opmy
NPEJICTABICHUS U BU3YyaTH3alUU.

KoMMyHHKaTHBHBbIE YHHUBEPCAJIbHbIE YUYeOHbIe 1eHCTBHS
O0menue:

OCYIIECTBJIATH OOIIIEHNE HAa ypoKaX (PU3UKH U BO BHE-YPOUHOU JEATEILHOCTH;
pacro3HaBaTh MPEANOCHIIKA KOHPIMKTHBIX CUTYaIlui U cMATYaTh KOH(MIUKTHL, pa3BepHYTO H
JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUsI C UCIIOJIb30BAHHUEM SI3LIKOBBIX CPEJICTB.

CoBMecTHaA HEeATECJIbHOCTD:

MMOHUMATh M MCIIOIh30BaTh MPEUMYIIIECTBA KOMaHTHOW U WHIUBUIYaTbHON pabOTHI,
BBIOMpATh TEMATUKY ¥ METOJIbI COBMECTHBIX JACUCTBHIA C yU€TOM OOIINX HHTEPECOB, U
BO3MOJKHOCTEN KaXKJI0T0 YJ€Ha KOJIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JESITEIBbHOCTH, OPraHU30BBIBATH WU KOOPAMHHUPOBATH
JNEUCTBUS MO €€ JOCTHKEHHIO: COCTABJATH IUIAH JEHUCTBUN, PACHPEACISITH POJM C yYETOM
MHEHUH yU4aCTHUKOB, 00CYXJIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OIICHMBATh KaueCTBO CBOETO BKJIAJIa U KAXIOTO YYACTHHKA KOMaHJIbl B OOIIUI pe3ysbTat
MO pa3pabOTaHHBIM KPUTEPHSIM;

npeyaraTb HOBBIE MPOEKThI, OUECHHUBATh WJIEH C MO3UMLUHUH HOBU3HBI, OPUTMHAIBHOCTH,
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MPAKTUYECKON 3HAYNMOCTH;
OCYILECTBIISITh TMO3UTHUBHOE CTPATErMYECKOE IIOBEJACHUE B PA3JIMYHBIX CHUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PeryJsiTUBHBIC YHUBEPCAJbHbIC Y4eOHbIE el CTBUSA
Camoopranmszanms:

CaMOCTOSITEILHO OCYIIECTBJISITh MO3HABATEIBHYIO AESITEIBHOCTh B 00JacCTH (U3UKUA U
ACTPOHOMMUH, BBISIBJISITH MIPOOJIEMBI, CTAaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aa4H;

CaMOCTOSITEIFHO COCTABJISITH TUIAH PEIICHUS PACUETHBIX U KaUeCTBEHHBIX 3a/1ad4, TJIaH
BBITIOJTHEHUS TPAKTHUECKON pabOThI C YIETOM MMEIOLIUXCSI PECYPCOB, COOCTBEHHBIX
BO3MO>KHOCTEH U MPENOUYTCHH; 1aBaTh OIEHKY HOBBIM CUTYAaIlUsIM;

pacIupsaTh paMKH y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPENOYTCHH; AeNaTh
OCO3HAHHBIN BBIOOP, apTyMEHTHUPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (POPMUPOBAHHUIO U MPOSIBIICHUIO IPYIAUIIUU B 001acTH QU3HUKH,
MTOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBIA YPOBEHB.

CaMOKOHTPOJIb:
JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B ACSITEIbHOCTD, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB IIEJISIM;
BJIa/IETh HaBBIKAMM [MO3HABATENbHOM pedeKcun Kak OCO3HAHUS COBEPILIAEMbIX JEHCTBUI
Y MBICTIUTENIbHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;
UCIIOJIb30BATh NMPUEMBI pe(IeKCUU AJIsl OLICHKU CUTYalluH, BEIOOpA BEPHOTO PEIICHUS;
OLICHMBATh PUCKHU M CBOEBPEMEHHO NMPUHUMATh PELICHUS 110 UX CHIXKEHUIO; TPUHUMATh
MOTHBBI U apTyMEHTBI APYTUX MPU aHATHU3E PE3YIbTATOB JAEATEILHOCTH.

IIpunsiTHE ceds U APYTrUX:
IPUHUMATH ce0s, TOHUMAsi CBOM HEJOCTAaTKU U JOCTOMHCTBA;
IPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX MPH aHAJIM3€ PE3YJIbTaTOB JCSITEIIbHOCTH;
pU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIMOKY.

INPEAMETHBIE PE3YJIBTATbBI

B npouiecce uzyuenus kypcea kypca ¢usnku 6a3oBoro ypoBHs B 10 kjacce oOyyaroniuiics
HAYYUTCS:

JIEMOHCTPUPOBATh Ha MpUMEpaxX Pojib U MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTHHBI MUPA, B PA3BUTHU COBPEMEHHOM TEXHUKHU U TEXHOJIOTMH, B MPAKTUYECKOMN
JICSITEIIbHOCTH JIFOJICH;

YUUTBHIBATh TPAHUIBI NMPUMEHEHUS W3YYCHHBIX (PU3UYECKUX MOJeNiel: MaTepuabHas
TOYKa, WHEpIMadbHasi CHUCTeMa OTCYeTa, abCONIOTHO TBEPIOE TENO, WACaIbHBIA ra3, MOJEIH
CTPOEHUS Ta30B, KUJIKOCTEW M TBEPABIX TEJ, TOUYECUYHBIN DJIEKTPUUYECKUU 3apsiji IIPU PELICHUH
bu3nueckux 3ajady;

pacnio3HaBaTh (GU3NYECKUE SBICHUS (IIPOIECCHI) M OOBSICHITH UX HAa OCHOBE 3aKOHOB
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MEXAaHUKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOEHHUSI BEIIECTBA WU AJIEKTPOJUHAMUKH:
PaBHOMEpPHOE M PABHOYCKOPEHHOE TMPAMOJUHEHHOE [BI)KEHHE, CBOOOJHOE TMaJeHUE Tell,
NBIDKEHHUE TI0 OKPYXXKHOCTH, HHEpILHs, B3auMojeicTBue Ttei, auddys3usi, OpOyHOBCKOE
JIBIKEHUE, CTPOCHME KUAKOCTEH U TBEPABIX TeJ, U3MEHEHHWE oObeMa TeJl MpHU HarpeBaHUU
(oxJaXkIeHUH ), TETIOBOE PaBHOBECHE, UCTIapEHHE, KOHACHCAIIHS, TIIaBJIEHNEe, KPUCTAIITU3AIINS,
KHUIICHHE, BJIQXKHOCTh BO3/1yXa, MOBBIIICHUE JABJICHUS ra3a MPU €ro HarpeBaHWU B 3aKPHITOM
COCyJie, CBSI3b MEXKIy MapamMeTpaMH COCTOSHHUSI Ta3a B HM30IMPOLECcCaxX, SJICKTPU3ALMUS Tel,
B3aUMOJICIICTBHE 3aps/10B;

OMHCHIBATh MEXAHWYECKOE IBWIKEHHUE, WCIOJb3ys (DU3NYECKUE BEIMYUHBI: KOOPAUHATA,
MyTh, MEPEMENIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tella, CHIIa, UMIYJbC Tejla, KHUHETUYECKast
SHEPTUsl, MOTCHIMAIbHAS JHEPrus, MexaHWdeckas padoTa, MeXaHW4YeCKas MOIIHOCTb; IpHU
OMHMCAaHWUW TPABWIBHO TPAKTOBAaTh (DU3MYECKUH CMBICI HCIOIB3YEeMbIX BEIWYUH, UX
0003HAaUCHUSI ¥ €IUHUIIBI, HAXOIUTh ()OPMYJIbI, CBA3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEIMUUHY
C IpyruMHU BeJINYUHAMU,

ONUCHIBATh M3YyYEHHBIE TEIUIOBbIE CBOMCTBA TEJI W TEIUIOBBIE SIBJIICHHS, HCIOIb3Ys
(dbu3uvecKue BEIWYWHBI: JIaBICHWE Ta3a, TeMIlepaTypa, CpEeAHss KUHETHYeCKas JHEPrus
XA0TUYECKOTO JIBUKEHHS MOJIEKYJ, CPEIHEKBAJApaTHUYHAs CKOPOCTb MOJEKYJ, KOJIUYECTBO
TeIJIOTHI, BHYTPEHHSS SHEprusi, padoTa raza, K0O3GGUIMEHT MOJE3HOT0 NEUCTBUS TEIJIOBOTO
JBUTATEJIS; TIPY OMTUCAHUU TIPABUIILHO TPAKTOBATh (DU3UYECKUM CMBICI UCIIOIh3YEMbIX BEJIUYHH,
uX O0OO3HAYCHHMS W CJAWHMIIBI, HAXOJIUTh (OPMYIbl, CBS3BIBAIONIME JaHHYI (PU3UUECKYIO
BEJIMYMHY C APYTUMHU BEJIUUYUHAM;

ONUCHIBATh M3YYEHHBIC SJICKTPUUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUYECKHUE SIBJICHUS
(iportecchl), UCTIONB3YS (PU3NUECKUE BEIUYUHBIL: ICKTPUUCCKUN 3apsil, FIEKTPUICCKOE TOJIE,
HaNpsOKEHHOCTh  TOJIs, TOTEHIMad, Pa3HOCTh IOTEHIIMAJIOB; MpPH ONHWCAHWUU MPaBUIBLHO
TpakTOBaTh (U3MUYECKUH CMBICI HCIOJIB3yEeMBbIX BEIWYMH, MX OOO3HAYEHUS W CAWHHIIBI;
yKa3bIBaTh (DOPMYJIBI, CBSA3BIBAIOIINE TAHHYIO (PU3NUECKYIO BEIMUUHY C APYTUMH BETUINHAMU;

aHAJTM3UPOBATh (PU3MUYECKHE TMPOIECCHl U SBJICHHS, MCTOJB3Yysl (PU3MUECKHE 3aKOHBI U
IPUHIUIIBL: 3aK0H BcemupHoro Tsrotenus, |, II u Il 3akonsl HbroToHA, 3aKOH COXpaHEHUS
MEXaHMYECKOW PHEPTUM, 3aKOH COXPAHECHUS UMITYJIbCA, TPUHIIUN CYNEPIO3UIIUN CUII, TTPUHIIUI
paBHOIPaBUs MHEPIMATBHBIX CUCTEM OTCYETA, MOJICKYJISIPHO-KMHETUUECKYIO TEOPHUIO CTPOCHUS
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CPEIHENM KUHETHUYECKOW JHEPIUMU TEIUIOBOIO JIBUKEHHUS
MOJIEKYJ C aOCOJIFOTHON TeMIepaTypoi, MEpBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUs
ANEKTPUYECKOTO 3apsna, 3akoH KysoHa, mpu 3TOM pasiaudarh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa, €r0 MaTEMaTUYECKOE BBIPAXKEHUE U yCIIOBUS (TPaHUIIbI, 00JIACTH) MPUMEHUMOCTH,

0OBSCHITH OCHOBHBIC MPUHIIMITBI ACHCTBUS MAIIIMH, MPUOOPOB U TEXHUICCKUX YCTPOKHCTB;
pa3anyaTh yCIOBUS X OE€30MAaCHOTO UCTIONB30BAHUS B TIOBCETHEBHOM KU3HU;

BBITIONTHATh JKCHEPUMEHTHI IO HWCCIENOBAaHUI0 (U3UYECKHUX SIBJICHHM U TPOIIECCOB C
WCIIOJIb30BAHUEM  TMPSMBIX, W KOCBEHHBIX H3MEPEHHH, TMpu 3TOM  (HOPMYJIUPOBATH
npobieMy/3aady W THUIOTE3y yd4eOHOTO OKCIEpPHMEHTa, COOMpaTh YCTAaHOBKY W3
MPETI0KEHHOTO 000PYA0BaHHUS, POBOIUTH OMBIT U (POPMYITUPOBATH BHIBOJIBI;

OCYIICCTBIISITH TPSIMbIE M KOCBEHHBIC HW3MEPEHUS (PU3NYECKUX BEIUYHMH, TPU ITOM
BBIOMpATh ONTUMAJBHBIA CHOCOO W3MEPEHHS U WCIOJIb30BATh HM3BECTHBIC METOJbI OICHKH
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MIOTPEIIHOCTEN U3MEPEHUN;

HCCIIEI0BATh 3aBUCUMOCTH MEXy (PU3MUECKMMH BETMYMHAMMU C UCIIOJIb30BAHUEM IIPSIMBIX
U3MEpPEHUH, MpU 3TOM KOHCTPYUPOBAaTh YCTAHOBKY, (DMKCHUPOBATh PE3yJIbTaThl MOJYYEHHOMU
3aBUCUMOCTH (PU3NYECKUX BETUYMH B BUJIE TAOJIUL U TPaUKOB, JIENATh BBIBOJIBI IO pE3yIbTaTaM
HCCIIEOBAHUS;

coOnofaTh npaBuja O€30HacHOro TpyJa MpU MNPOBEACHUM HCCIEAOBAHUNA B pPaMKax
y4eOHOr0 JKCIIEpUMEHTa, Y4eOHO -HCCIIEIOBATEIbCKOM M MPOEKTHOM JEATEIbHOCTH C
MCIOJIb30BAaHUEM M3MEPUTENBHBIX YCTPOICTB U J1abOpaTOPHOT0 000pYyI0BAHNUS;

pemarb pacyeTHblEe 3aJauyd C SIBHO 33/JaHHOM (U3MYECKOHM MOJIeNbl0, HCHOIb3YS
(u3nueckre 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aJ]aul BBIOUPATh (PU3HUECKYIO
MOJI€Nb, BBIACNATH (PU3MUECKHE BEIUYUMHBI U (OPMYIIbI, HEOOXOAUMBIE IJIsl €€ pEelleHMUs,
MIPOBOJUTH PACUYETHI U OLICHUBATH PEaIbHOCTh MOJYYEHHOTO 3HaYeHUs (PM3MUECKON BETUUHMHBI;

penaTh KayeCTBEHHBIC 3aJadyM: BBICTPAWBATh JIOTMUECKU HENPOTMBOPEUYMBYIO LEMOUYKY
pacCcyKIeHU C HUCIOJb30BAHMEM H3YyUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3MYECKUX
SIBJICHUM

UCIOJb30BaTh IPU pEIIEHUH YYEeOHBIX 3aJad COBPEMEHHble HMH()OPMALMOHHBIE
TEXHOJIOTUU JJIsl MOMCKA, CTPYKTYpUPOBAaHUS, MHTEPIpPETALMM U IPEICTaBICHUS y4eOHOM U
HAy4YHO-TIOMYJIAPHON HH(pOpPMAIMK, TOJYYEHHONM U3 Pa3IUYHbIX HCTOYHHKOB, KPUTHUECKH
aHaJIM3UPOBATh MOJyYaeMyIo HHPOPMALIHIO;

NPUBOANUTH MPUMEPHI BKJIa/Ja POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-(D)U3UKOB B pa3BUTHE
HayKH, OOBSICHEHHE IIPOIIECCOB OKPY’KAIOLIEr0 MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUYECKUE 3HaHUS N0 (U3MKE B IOBCEIHEBHOW JKU3HMU IS
obecrieueHust 6e3011aCHOCTH IIPU OOpaIleHNH ¢ TPUOOPAMU U TEXHUYECKUMH YCTPOHCTBAMM, JIJIS
COXpPaHEHMs 310pOBbS U COOIIOAEHUSI HOPM 3KOJIOIMUYECKOr0 MOBEIEHUS B OKpY KaloIllel cpee;

paboTaTh B IPyIIIE C BHIIOIHEHUEM PA3IMUHBIX COLUAIBHBIX POJIEH, INIAHUPOBATh paboTy
IpYNIbl, PALMOHAIBHO pACHpeNeNaTh OOS3aHHOCTM M IUIAHUPOBATh JIEATEIIBHOCTh B
HECTaHJAPTHBIX CUTYalMsX, OLUEHUBATh BKJIAJ KaXXIOTO0 M3 YYaCTHUKOB TPYIIBI B pEIICHHE
paccMaTpuBaeMoil MpoOIEeMBI.

B mpomnecce u3yuenusi kypca ¢usuku 06azoBoro ypoBHs B 11 kjacce oOyuwaronuiics
Hay4UTCS:

JIEMOHCTPUPOBATh Ha MpUMEpaxX Pojib U MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTUHBI MUpPA, B Pa3BUTHH COBPEMEHHOI TEXHUKH M TE€XHOJIOTHi, B MPAKTUYECKOMN
JIeSITEIbHOCTH JIFO/ICH, 1IEJIOCTHOCTh M €TUHCTBO (PU3NYECKON KApTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHHS H3YyYEHHBIX (U3MYECKHX MOJeNel: TOYEeUHBIH
ANEKTPUYECKUNM 3apsii, Jyd CBETa, TOUEUYHBIM MCTOYHUK CBETa, sJI€pHas MOJENb aToMa,
HYKJIOHHAsl MOJIENTb AaTOMHOTO s/Ipa MPH pelieHnn HU3NIECKUX 3a71a4;

pacno3HaBaTh (U3NYECKUE SBICHUS (IPOLECCHI) U OOBSACHITH UX HAa OCHOBE 3aKOHOB
NMEKTPOAMHAMHUKN M KBAaHTOBOM (DU3MKU: AIIEKTpUYECKasi TPOBOJUMOCTD, TEIUIOBOE, CBETOBOE,
XUMUYECKOE, MAarHUTHOE JEWCTBUS TOKa, B3aUMOJCMCTBHE MAarHUTOB, JJIEKTPOMAarHUTHAs
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WHIYKIWS, JACHCTBHE MArHUTHOTO IIOJISI Ha TPOBOJAHWK C TOKOM U ABWKYIIUICS 3aps,
AIIEKTPOMArHUTHBIEC KOJICOaHUS M BOJIHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHHE CBETA, OTPAKEHHE,
npenoMieHne, uHTepepeHrs, AuGpakmus W TOJNApU3aAIMs CBETa, AWCIEPCHUS CBETa,
dhotoanexkrpuueckuit 3¢ dext (porosrddekr), cBeTOBOE NaBlieHNEe, BOSHUKHOBEHHUE TUHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS U UCKYCCTBEHHAs PaJHOaKTUBHOCTE;

OIHMCHIBATh M3YUYEHHBIC CBOWCTBA BEIIECTBA (AJICKTPUUYECKUE, MArHUTHBIC, ONTHYCCKHE,
AMEKTPUUYECKYIO MTPOBOIUMOCTD PA3IIUYHBIX CPEJ) U AJICKTPOMArHUTHBIC SBIICHUS (TIPOIECCHI),
UCTIONB3Ys] (U3NYECKHE BEIUYHMHBI: DICKTPUYECKUH 3apsll, CHIIa TOKa, 3JICKTPUIECKOE
HaTPSDKEHHE, DJJICKTPUYECKOE COMPOTHBIICHUE, DPA3HOCTh MOTEHIIMANIOB, JJIEKTPOABIDKYIIAS
cuiia, paboTa TOKa, HHIYKIMSI MArHUTHOTO TI0JIsA, cuiia AMriepa, cvia JIopeHia, HHIy KTHBHOCTh
KaTYIIKH, SHEPTUs 3JEKTPUYECKOr0 M MarHUTHOTO TIOJICH, MEPHOJ] U 4YacToTa KoJieOaHWi B
KoJie0aTeTbHOM KOHTYpE, 3apsii U CHJIa TOKa B MPOIECCe TAPMOHUYECKHX AIIEKTPOMArHUTHBIX
KoseOanuii, (POKYCHOE pacCTOSHHUE M ONTHYECKas CHJa JIMH3bI, MPH ONHCAHWW TPABUIBHO
TPaKTOBaTh (PU3NYCCKUN CMBICIT HCIOJIb3YEMbIX BEIMYMH, MX OOO3HAYCHHUS W CIUHUIIBI,
yKa3bIBaTh (DOPMYIIBI, CBS3BIBAIONINE TAaHHYIO (DU3MYECKYIO BEIMYMHY C IPYTUMHU BETHYNHAMU;

ONKMCHIBATh M3yUCHHBIC KBAHTOBBIC SBJICHUS M TPOICCCHI, HCIONB3Yys (HU3HUCCKUC
BEJIMYMHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI M YacTOTa CBETA, DHEPTUS H
UMITyJIbC (OTOHA, TEPHOJ TMOJypacmajaa, SHEPTUs CBSA3M aTOMHBIX SjAep, NMPH OINKMCAHUU
MPaBUWIBHO TPAKTOBATh (PU3WYECKUN CMBICT HCHOJIB3YEeMbIX BEIUYMH, WX OOO3HAUEHUS U
€IMHUIIBI, YKa3bIBaTh (hOPMYJIbI, CBA3BIBAIOIINE NAaHHYIO (U3MUECKYIO BEIMYMHY C JAPYTUMU
BEJIMYMHAMHU, BBIYUCIISATh 3HaUYeHUE (PU3NUYECKON BEITUYUHBI;

aHAIM3UPOBATh (HU3MUECKHE MPOLECCHl W SIBICHHSI, WCIONb3Yys (PU3MYECKHe 3aKOHBI U
OpUHLIMIBL:  3aKOH OwMa, 3aKOHBI [OCJIEIOBAaTEIbHOTO W MapajuIeTbHOTO COCAMHEHUS
OPOBOAHUKOB, 3akoH Jlkoyns-JIeHla, 3akOH AJIEKTPOMAarHMUTHOM WHAYKIHUH, 3aKOH
OPSIMOJIMHEITHOTO PACHpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHHe DOiHIITeWHa a1 ¢GoTodddekra, 3aKOH COXpaHEHHs SHEPIUH, 3aKOH
COXpaHEHMsI HMITYJIbCA, 3aKOH COXpPAHEHUs DSJIEKTPUUECKOro 3apsijia, 3aKOH COXPAHECHUS
MaccoBOT'0 4YHCIa, MOCTyJaThl bopa, 3aKOH paauOaKTHUBHOTO pacmajaa, Mpu 3TOM pa3inyaTrh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMAaTHUYECKOE BBIpAXXEHHE M YCIOBHS (TpaHUILBL,
0071aCTH) TPUMEHUMOCTH;

OTIpe/IeNIATh HAIpPaBJICHHE BEKTOpAa MHAYKIUA MAarHUTHOTO TOJISI MPOBOJHUKA C TOKOM,
cwiibl Amrnepa u cuibl JlopeHiia;

CTPOUTH U OIKCHIBATh N300pakeHHe, CO3aBAEMOE TNIOCKUM 3€pPKajioM, TOHKOM JIMH30MH;

BBITIOJIHATh JKCHEPUMEHTHI IO HKCCIEI0BAaHUIO (M3MUYECKUX SIBICHHUA U TPOILIECCOB C
UCIIOJIb30BAHMEM TMPSIMBIX, H KOCBEHHBIX HW3MEpEHUui: mpu dSToM (popmMyIupoBaTh
npoOieMy/3aiady M THUIOTE3Y Yy4eOHOro OSKCIIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEIJI0KEHHOTO 000PYA0BAHHUS, IPOBOIUTH OMBIT U (POPMYITUPOBATH BHIBOIBI;

OCYHIICCTBIISITh TPsIMbIE M KOCBEHHBIC H3MEpEHHS (PU3MYECKUX BEIMYMH, MPU STOM
BBIOMpATh ONTHUMAJBHBIA CHOCOO M3MEPEHUS] M MCIOJIb30BATh HM3BECTHBIE METOJIBI OIICHKH
MIOTPELIHOCTEN U3MEPEHUN;

MCCIIeIOBATh 3aBUCUMOCTH (PU3NYCCKUX BEIMYMH C UCTIOJIb30BAHUEM MIPSIMBIX H3MEPECHHUIA:
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MIPU ATOM KOHCTPYHUPOBATh YCTAHOBKY, PUKCUPOBATH PE3yJIbTAThI
MOJTYYEHHON 3aBUCUMOCTH (DM3UYECKUX BEIUYUH B BUJIE TaONUI] U rpaduKOB, JI€TIaTh BBHIBOIbBI
10 pe3yJIbTaTaM HCCIIEA0BAHUS;

cobOmroaTh MpaBwia O€30MacHOr0 TpyJa MPH MPOBEICHUHM HCCIEIOBAHUNA B paMKax
y4eOHOr0 JKCIEPUMEHTa, Y4YeOHO -HCCIENOBATENbCKOM U TMPOEKTHOM JAESITEIHHOCTH C
HCIIOJIb30BAHUEM U3MEPUTEIIBHBIX YCTPOUCTB U Ta0OPAaTOPHOTO 000PYI0BAHMUS;

pemaTh pacyeTHbIe 3aJaud C SIBHO 3aJaHHON (DU3UYECKONM MOMACNbIO, HCIONb3YS
(u3uUecKre 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a yCJIOBUS 3a/1aud BBIOUPaTh (PU3NUECKYIO
MOJICJIb, BBIJAEHATh (DU3UYECKUE BEIUYMHBI U (OPMYJIBI, HEOOXOMUMBIC IJid €€ PEIICHUs,
MPOBOJIUTH PACUETHI U OIICHUBATH PEATbHOCTh MOJYYSHHOTO 3HAYEHUs (PU3NUECKON BETUUYUHBL;

pelaTh KayeCTBEHHbBIC 3a/1aUd: BBICTPAUBAThH JIOTUYECKHM HEMPOTUBOPEUMBYIO IEMOYKY
paccyXIeHU C HCMOJb30BAaHUEM H3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH M (HU3UYECKUX
SIBJICHUI;

WCIIOb30BaTh TMPU PEIICHUH YYEOHBIX 3a7a4 COBPEMEHHbIC HWH(OPMAIMOHHBIC
TEXHOJIOTUHU JUISl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAMU U TMPEACTaBICHUS y4eOHOU u
HAyYHO-TIONYJIAPHONH HH(pOpMAIMK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUECKH
aHAJM3UPOBATH MOJyYaeMyI0 HH(OPMAIIHIO;

OOBSACHITH TPUHITUIIBI ICUCTBUS MAITUH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyiaTh
yCJIOBHS UX 06€30MacHOT0 UCIOJIb30BaHMs B TTIOBCETHEBHON KU3HH;

NPUBOANTH MPUMEPHI BKJIaJa POCCUUCKHX U 3apyOCKHBIX YUCHBIX-(QU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHE MPOIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH M TEXHOJIOTHH;

UCIIOJIB30BaTh TEOPETHUYCCKUE 3HAHUSA MO0 (U3UKE B TIOBCEIHCBHOM JKM3HU IS
obecrieueHust 6€30MaCHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMU U TEXHUYECKUMHU YCTPONUCTBAMM, IS
COXpaHEHHUs 3I0POBbS U COOIOACHHUS HOPM SKOJIOTMYECKOTO TIOBEJICHUS B OKpYKalolel cpee;

paboTarh B TPYyMIIE C BHIMOJHEHUEM Pa3IMYHBIX COIMATBHBIX POJICH, TIJIaHUPOBATh PaboTy
TPYIIBI, PAIMOHAIBHO paclpeaeiaTh OOsS3aHHOCTH U IUIAaHUPOBAaTh JACATEIBHOCTH B
HECTAHAAPTHBIX CUTyalMSIX, OLECHHMBATh BKJIaJ KaXKJIOr0 W3 YYaCTHUKOB TPYIIIbl B PEUICHUE
paccMaTpruBaeMou MPoOJIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC

Haumenosauue

No KomnnuectBo
4acoB

o/m | Pa3lenioB 1 TeM y4eOHOro

npeaMera

[IporpamMmMHOE conepkaHue

OCHOBHBIC BH/IBI JICATEITHHOCTH
00yyJaromuxcs

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUS

1.1 \®usuxawu METOIBI 2
HAYYHOTO MO3HAHUS

®u3nka - HayKa 0 IPUPOJE.

HayuHble MeTO1bI NO3HAHUSA
OKpPY’KaroIllero Mupa.

Ponb skcniepruMeHTa U TEOpUHU B
IIpoliecCce MO3HAHUS IPUPOJIBIL.
DKCHEepUMEHT B (pu3uKe.
MonenupoBanue GU3MUECKHUX SBICHUN U
npoueccoB. HayuHble TUIIOTE3BI.
@u3nuecKue 3aKOHbI U TEOPUU. [ paHULIbI
NPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.

[ IpyuHIMIT

COOTBETCTBUS.

Ponb 1 MecTo Gpu3uku B GOpPMUPOBAHHUH
COBPEMEHHOM HAYYHOW KapTHUHBI MUPA, B
MPaKTUYECKOU JIEATEIbHOCTHU JIFOIeH

M3ydyeHre HayIHBIX (AMITUPUYCCKUX U
TEOPETHUECKUX) METOJIOB MTO3HAHHUS
OKPY’KaloIIeTro MHUpa.

OOCyXICHHE TPAHKI] IPUMEHUMOCTH
(bU3NIECKUX 3aKOHOB U TCOPHIA.

PaGoTa B rpymme 1mo noJroToBKe KOPOTKUX
COOOIICHHIA O POJIM ¥ MeCTe (PU3UKHU B HAYKE
U B TIPAKTUYCCKOM JCATEITBHOCTH JFO/ICH.
JleMOHCTpAIUs aHAJIOTOBBIX U ITU(PPOBBIX
U3MEPUTETBHBIX TPHOOPOB, KOMITBIOTEPHBIX
naTyukoB. OCBOEHUE OCHOBHBIX MTPHEMOB
paboThI ¢ 1udpoBoii Taboparopueit mo
buzuke

Wroro no pazneny 2
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Pa3znea 2. Mexanuka

2.1

KunemaTtuka

MexaHndecKoe IBMKCHUE.
OTHOCUTEILHOCTh MEXaHUUECKOTO
nemwxkeHus1. CucremMa orcuera.
Tpaexkropus.

[Tepemernienue, CKOpOCTh (CpeaHsis
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHHE MATEPUAIIBHOW TOYKH, UX
[MPOCKIMU HA OCU CUCTEMBbI KOOPJAMHAT.
Cl10’)KeHHE TIEPEMEILICHUIN U CIIOKEHHE
CKOPOCTEU.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE
MPSAMOJIMHENHOE IBUXKECHUE.

['padukn 3aBUCUMOCTH KOOPMHAT,
CKOPOCTH, YCKOPEHHUS, IyTH U
[ePEMEILIECHUS] MATEPUATIBHOM TOYKHU OT
BPEMEHU.

CB0OOHOE MaIcHHE. Y CKOPEHHUE
cBOOOTHOTO TMajieHust. KpuBoauHeiiHoe
NBUKEHUE. [[BU)KEHUE MaTepUaIbHON
TOYKH 10 OKPYKHOCTH C MIOCTOSIHHOM 10
MOJTyJIF0 CKOPOCTBhIO. YTJIOBas CKOPOCTh,
NMHENHAask CKOpocTh. [lepuona u yactora
oOpamienus. LlenTpocTpemutensHoe

yckopeHue. TexHudyeckue yCTponucTBa

[TpoBeneHne PKCIIEPUMEHTA: H3yUCHUE
HEPABHOMEPHOTO JIBFDKCHUS C TIEITBIO
OTpe/IeIICHNsI MTHOBEHHOW CKOPOCTH;
WCCJICIOBAHUE COOTHOIICHUS MEXIY Iy TSIMH,
MPOWICHHBIMU TEJIOM 32 MOCJICIOBATEIIHHBIC
paBHBIC

MPOMEXKYTKH BPEMEHU

NpU PAaBHOYCKOPEHHOM JIBHYKCHHH C
HavaJIbHON CKOPOCTHIO, PABHOH HYIIIO;
W3ydeHUE IBIKCHHS [IapUKa B BSI3KOU
KHJIKOCTH; U3YYCHHUE JIBIDKEHUS Tea,
OpOIIEHHOTO TOPU30HTAITBEHO. OOBsCHEHHE
OCHOBHBIX MPUHITUIIOB JCHCTBUS
TEXHUYECKUX YCTPOUCTB, TAKMX KaK:
CIIHJIOMET, IICTTHBIC

U peMEHHBIC TIepeIauyl IBUKCHHUS, U
YCIIOBUI MX 0€30TIaCHOTO MCIIOJIb30BAHUS B
[MOBCEHEBHOMN

PKI3HHU.

PereHne pacyeTHBIX 3a1a4 C SIBHO 33JaHHOMN
bu3znuecKoil MOJIENbIO C UCTIONB30BAHUEM
OCHOBHBIX (POPMYJT KHHEMATHKH.
[Toctpoenue u ananu3 rpaduxos
3aBUCHUMOCTEH KHHEMAaTHUYECKUX

BEITUYHMH OT BPEMCHH

U1l pPABHOMEPHOI'O
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U IPAKTUYECKOE TPUMEHEHHE:
CIUAOMETP, IBUKEHUE CHAPSJIOB,
LENTHbIE U PEMEHHbIE NIEPEIauH

1 PABHOYCKOPEHHOT'O MPSIMOJIMHEHHOTO
TIBYDKCHUSI.

PacnioznaBanue (pU3MUECKUX SBJICHUHN B
Y9eOHBIX OTBITaX M OKPYIKAIOMICH KU3HU:
paBHOMEPHOE U PaBHOYCKOPEHHOE
NpPSIMOJIMHEIHOE IBUKEHHUE, CBOOOIHOE
najZieHue TeJl, IBHKEHUE M0 OKPY>KHOCTH.
Onucanne MEXaHU4ECKOI o IBUKEHHUS C
MCII0JIb30BAHUEM (PU3UUECKUX BEJTUYMH:
KOOp/MHATa, MyTh,

nepeMellleHne, CKopocTh, yckopenue. Padora
B IpyMNIax Mpy INIAHUPOBAHUM, IPOBEAECHUN
U UHTEPIpEeTaLu

pe3yJbTaTOB ONBITOB U AHAJIN3E
NTOMOJTHUTENBHBIX HICTOYHUKOB HH(pOpMALUU
10 TEME

2.2

J[MHamMuKa

[IpuHLIUIT OTHOCUTEIBLHOCTH

["anunes. [lepseiit 3akoH HproToHA.
HNueprumanbHble cucTEMBI 0TCcueTa. Macca
Tena. Cuna. [IpuHuun cynepnosuuuu
cwi1. Bropoii 3akoH HeroToHa ajist
MaTepHalIbHOM TOUKH. TpeTuil 3aKkoH
HproToHa 111 MmaTepruaibHBIX TOYEK.
3aKOH BCEMHUPHOTO TSTOTEHUS.

Cuna tspxectu. [lepBas kocMuueckas
CKOpOCTb.

CpaBHEHHE MacC B3aUMOICHCTBYONIUX

Tell.

l3y4yeHre 3aBUCUMOCTH CHJIbI YIIPYTOCTH OT
nedopMaliy; CpaBHEHUE CUIJI TPEHUS TTOKOS,
KaueHHUs

1 CKOJIBYKEHUS.

OOBsicCHEHNE HEBECOMOCTH.

[TpoBeeHrE PKCIIEPUMEHTA: UCCIICIOBAHHE
3aBHCUMOCTH CHII

YIPYroCTH, BO3HUKAIOIINUX B TPYKUHE U

pPE3NHOBOM 00pasiie,
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Bunbl Tpenus (moxos,
CKOJIb)KEHUS, KaueHus).

Cuna tpenus. Cyxoe TpeHHue.
Cuita TpeHUs CKOJIBKEHHS U CHIIA
Tpenus nokos. Koadduument
TpeHus. Cuia COpOTUBIIEHUS ITPU
JIBUKECHUHU TeJIa B )KUJIKOCTH WIIN
rase.

[TocTtynaTenbHOE U BpalaTelabHOE
JBUKEHHE a0COJIFOTHO TBEPIOTO
Tena.

MOMEHT CUJIbI OTHOCUTEIIBHO OCU
BpaieHus. [limeyuo cumnbl. Ycnosus
paBHOBECHS TBEPJOTO Tea.
TexHu4YecKkue yCcTpoucTBa u
MPaKTUYECKOE MPUMEHEHUE:!
MOJALIUITHUKY, JBUKEHNE
UCKYCCTBEHHBIX CITyTHUKOB

OT uX JehopManuu; U3y4eHHe IBUKCHUS
OpycCKa 1Mo HaKJIOHHOM TIJIOCKOCTH;
HCCJIEIOBAHUE YCIIOBUM PABHOBECHUS
TBEPAOTrO TEJA, UMEIOIIETO OCh BPAILICHUS.
OO0bsicHeHHEe 0COOEHHOCTEH PaBHOMEPHOTO
U PaBHOYCKOPEHHOTO MPSIMOJIMHEITHOTO
NIBMDKEHHSI, CBOOOHOIO MMaJcHUs TeJl,
JIBIDKEHUSI TIO OKPYKHOCTH Ha OCHOBE
3aKkOHOB HbIOTOHA, 3aKOHA BCEMUPHOTO
TaroreHus. OObSICHEHHE OCHOBHBIX
MPUHIIMIOB JICUCTBUS MOAMIMITHUKOB U UX
nmpakTUdeckoro npuMeHeHus. OObsICHEHHE
JIBUOKEHUSI UICKYCCTBEHHBIX CITyTHUKOB.
PelieHue pacueTHbIX 3a/1a4 C SIBHO
3a/IaHHON (PU3UYECKON MOJIEIBIO C
HCT0JIb30BAaHMEM OCHOBHBIX 3aKOHOB U
dbopMyn JMHAMUKH.

Pacmo3naBanne ¢puznueckux siBJICHUN B
Y4EOHBIX OIBITAX U OKPYIKAFOIICH KH3HU:
WHEpIINS, B3aUMOJICUCTBHE Tel. AHAIU3
(U3UYECKUX TIPOLIECCOB M SBJICHUM C
HCIIOJIb30BAHMEM 3aKOHOB U IIPUHITUIIOB:
3aKOH BceMUpHOro tarotenus, |, [T u III
3akoHbl Hpr0TOHA,
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MMPUHOMAII CYTICPIIO3UINHN CHUJT, TPUHIUII
PaBHOIIPABHOCTHU MHCPIHAIBbHBIX
CHUCTCM OTCUCTA

2.3

3aKOHBI COXPAHEHUS
B MEXaHUKE

HMmynibc MaTepHalibHON TOUYKH (Tena),
CHCTEMBI MaTE€pHUaIbHBIX TOUCK.
HMmysIbC cHiTbl M MI3MEHEHUE UMITYJIbCa
Tesa. 3aKOH COXPaHEHHs UMITyJIbCa.
PeaktuBHOE nBMKEeHUE. PaboTa chibl.
MoruHocTh cuitbl. Kunertnueckas
HHEPIUs MaTepuanbHO TOUkH. Teopema
00 U3MEHEHUU KUHETHYECKOU

SHEPIUH.

[loTeHumanbHas SHEprusl.
[loTeHumanbHas SHEPrus yupyro
ne(OpMHUPOBAHHO NPY>KUHBI.
[loTeHumanbHas sHeprus Tena BOJIN3u
noBepxHocTH 3emiu. [loTeHmanbHbIe U
HEeMOTeHIHaJIbHbIEe CHIIbL. CBSI3b PaOOTHI
HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOI SHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS] MEXaHHUECKOU
SHEPIHH.

YIpyrue u Heynpyrue

CTOJIKHOBEHUSI.

[IpoBeieHNE PIKCIEPUMEHTA: U3yUYCHUE
A0COIIOTHO HEYIIPYToro yaapa ¢ IOMOUIbIO
NIBYX OJMHAKOBBIX

HUTSIHBIX MaTHUKOB; UCCIJICIOBAHUE CBSI3U
PabOThI CUJTBI C K3MEHEHHEM MEXaHUYECKOM
SPHEPIrUU TeJla Ha TPUMEPE PACTSIKEHUS
[PE€3MHOBOTO

KTy Ta.

OrneHka abCOMOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEN N3MEPEHHUN PU3NYECKUX
BEJINYMH.

Peliennie pacueTHbIX 3a7a4 ¢ ABHO 33JJaHHOM
(buznuecKoit MoJIeIbIO

C UCII0JIb30BAHNEM OCHOBHBIX 3aKOHOB

1 GOpMyJT TUHAMUKU U 3aKOHOB COXpaHEHHUSI.
Pemenre kauecTBEHHBIX 3a/1a4 € ONOPOM Ha
VM3y4CHHBIE B pasjeiie «MexaHuka» 3aKOHBI,
3aKOHOMEPHOCTHU U (PUBUYECKUE SBIICHUS.
Onucanne MEXaHUYEeCKOTO JBUXKEHHUSI C
MCIIOJIb30BaHUEM (PH3UYECKUX BEJIMYMH:
MMITYJIbC T€Ia, KHHETUYECKas

OHCPIUA, MIOTCHIWAJIbHASA SHCPI'Usd,
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TexHuueckne ycTpoucTBa u
IPaKTHYECKOE IPUMEHEHHE: BOJOMET,
KOIIEp, IPYKUHHBIN ITUCTOJIET, IBUKECHUE
paker

MexaHHueckast paboTa, MexaHu4yecKas
MOIITHOCTb.

AHanu3 U3NYECKUX MPOLECCOB U SIBJICHUN C
MCIIOJIb30BAHMEM 3aKOHA COXPAHEHUS
MEXaHUYECKON SHEPTUH, 3aKOHA COXPaHECHUS
uMmnyJibca. OObSICHEHHE OCHOBHBIX
[IPUHLUIIOB JICHCTBUS U IPAKTUYECKOTO
[IPUMEHEHHUSI TEXHUYECKUX YCTPOICTB, TAKMX
KaK: BOJJOMET, KONIEP, NPYKUHHBII TUCTOJIET.
OObsICHEHHE IBUYKEHUS PAKET C OMOPOI Ha
M3y4YeHHbIE (U3NYECKHUE BEIMYMHBI

1 3aKOHbI MEXAHUKHU.

lcrionp30BaHUE IPU HOJATOTOBKE
COOOIIIEHUI 0 TPUMEHEHNUU 3aKOHOB
MEXaHUKH COBPEMEHHBIX WH()OPMAIIMOHHBIX
TEXHOJIOTUI JJI IOUCKA, CTPYKTYPUPOBAHUS,
WHTEPIPETALUU U MIPEACTaBICHUS
WH(GOpMAaILIUU, KPUTHUIECKUI aHaIn3
nosrydaeMoi nHGopManuu

[IpoBeneHNE KOCBEHHBIX U3MEPEHUN,
MCCIIEIOBAaHUHN 3aBUCUMOCTEN (U3HUECKUX
BEJINYUH, ITPOBEPKA NPEUIOKEHHBIX TUIIOTES

lToro no pasgeny

18
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Pa3znes 3. MoJiekyasipHast pu3uka 1 TepMOJAMHAMHUKA

3.1

OcCHOBBI
MOJIEKYJISIPHO-
KUHETUYECKON TEOPHUH

9

(OCHOBHBIE MOJI0KEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUU U UX OMBITHOE
o0ocHOBaHME. bpoyHOBCKOE IBI)KEHHE.
Jlnddyszusa. Xapakrep IBUKEHUS U
B3aMMOJICHCTBHS YaCTHUIl BEIIECTBA.
Mopenu cTpoeHus ra3oB, )KUJAKOCTEN U
TBEP/IbIX TN U 0OBSICHECHUE CBONCTB
BEILIECTBA HA OCHOBE 3THX MOJEIIECH.
Macca u pa3mepsl Mosiekyil. KonnuectBo
BemlecTBa. [locrosaunas ABoranapo.
TeroBoe paBHOBECHE.

TemriepaTypa u ee U3MepeHue.

[[Ixama temneparyp Llenbcus.

Mogenb uieanbHOro rasa.

OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKON TEOPUH UJICaTIbHOTO ra3a.
AOCoJIOTHas TeMIiepaTypa Kak Mepa
CpEelIHEH KHHETUUYECKOW SHEPTUU
TEIUIOBOTO JBH>KEHUS YaCTHUIL ra3a.
[[Ixana remnepatyp KenbBuna. I'a30Bb1e
3aKOHBI. Y paBHEeHUE MeHieneena-
Knanelipona.

3akon JlanbToHa. M3ompoueccsl

[IpoBeneHNE SIKCIEPUMEHTA: ONIPEACICHUE
MacChl BO3IyXa

B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHUI
00beMa KOMHATHI, TABJICHUS U TEMIIEpaTypPhl
BO3/yXa B HEW; UCCIETOBAHUE 3aBUCUMOCTHU
MEXTY

napamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Or1ieHKa a0COFOTHBIX M1 OTHOCUTEIIBHBIX
MOTPENTHOCTEN N3MEPEHUH (HU3UIECKUX
BCJIMYMH.

OO0BsICHEHHE OCHOBHBIX TPUHITUIIOB
NEeHCTBHUI TepMOMeETpa U OapoMeTpa
YCIIOBUH X 06€301MacHOTO MUCIIOJIb30BaHUS B
HOBCETHEBHOU

PKU3HH.

Pacnio3naBanue Gu3HUECKUX SBJICHUN B
YYEOHBIX OIBITAX U OKPYIKAFOIICH KH3HU:
g dy3us, OpOyHOBCKOE JBUKECHHE.
OnucaHue TEIJIOBBIX SIBICHUH C
MCITOJIb30BaHNEM (DU3UYCCKUX BEITUUNH:
NaBJICHUE rasza, TeMIEpaTypa,

CpeHssI KHHETUYECKast SHEPTUst
XA0TUYECKOTO JBUKEHUS MOJIEKYI,

CPCAHCKBA/IpAaTUIHAA CKOPOCTh
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B UJICAIBHOM T'a3€ C MOCTOSIHHBIM
KOJIMYECTBOM BELIECTBA.

['padmueckoe npeacTaBieHUE
M30IPOLIECCOB: U30TEPMA, U30X0Pa,
n3o00apa.

‘TexXHU4YEeCKre yCTpONCTBA U
PAKTUUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp

MOJIEKYIL.

AHanu3 (U3NUECKUX IPOLECCOB U SIBJICHUH C
ncnojib3oBanueM MKT, ra3oBbIX 3aKOHOB,
CBSI3U CPEAHEH KUHETHYECKOW SHEPTUU
TEIJIOBOTO JBH>KCHUS MOJIEKYJI C
a0COIIOTHOM TeMIiepaTypoil.

PelieHue pacueTHbIX 3aa4 C SIBHO 33JJaHHOM
(bU3UIECKOI MOIETIBIO

C UCMOJIb30BAHUEM OCHOBHBIX

nosioxxeHnid MKT, 3akoHOB 1 opmyn
MOJIEKYJISIPHON (DU3HKH.

PaboTa B rpymnmnax npu IiaHupOBaHUH,
MPOBEACHUHU U MHTEPIIPETALUN

PE3yJbTaTOB OIBITOB U aHAJIN3E
TOTIOTHUTENBHBIX UCTOYHUKOB HUH(OpMAIIH
0 TEME

3.2

(OCHOBEI
TEPMOIMHAMUKH

10

TepMoanHaMuUyecKass CUCTEMA.
BHyTpeHHsIs sHEeprus
TEPMOJIMHAMUYECKON CUCTEMBI 1
criocoObI ee n3MeHeHus. KomndecTBo
TEIUIOTHI U paboTa. BHyTpeHHsis sHeprus
0JHOATOMHOTO MICTHLHOTO ra3a. Busl
TEIUIONEPEeIaun: TEIIONPOBOAHOCTD,
KOHBEKIIUS, U3TyuyeHUe. Y IeabHas
TETUIOEMKOCTh BEIIECTBA.

[IpoBeeHNE HKCIIEPUMEHTA: U3MEPEHUE
YAEJIbHOU TEeIIOEMKOCTH BenlecTBa. OLeHka
AOCOTIOTHBIX M OTHOCUTEIIbHBIX
MOTPEIIHOCTEN N3MEPEHHUN (PU3NIECKUX
BEJIMYMH.

M3y4yenne Mozeneil mapoBoi TypOHHBI,
JIBUTATENS] BHYTPEHHETO CTOPaHUs,
PEaKTUBHOTO JIBUTATEJIS.

OO0bsicCHEeHNE PUHIIUIIOB ACHCTBUS U

YCIIOBUN O€30MaCHOTO MCIIOJIb30BAHUS
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KonnuecTBo TemnoTsl

P TEIUIONEpEIaye.

[Tonsatue 06 agnabaTHOM MpoIlecce.
[IepBblii 3aKOH TEPMOIMHAMUKHY.
[IpuMeHenne nepBoro 3aKoHa
TEPMOJIMHAMUKH K U30IPOIIECCAM.
I'pacduueckas nnTepnperanns padoTh
rasa.

Bropoi 3aK0H TepMOJAMHAMUKH.
Heob6patumocTs mpoiieccoB B IpUpOJIE.
TermoBsle MamuHbl. [IpuHIUIIBL
JNENCTBHS TEIUIOBBIX MALIUH.
[IpeoOpazoBanus SHEPTUH B TEILIOBBIX
MmaruHax. KoaddumumenT nonesnoro
JIEACTBUS TEIJIOBOM MAILIMHBI.

ukn Kapuo u ero koaddurimeHt
MIOJIE3HOTO ACHCTBUSA. DKOJOTUYECKHE
pOOJIEMBI TETNIOOHEPTETUKHU.
TexHuyeckue ycTponcTsa u
MPaKTUYECKOE MPUMEHEHUE: JBUTATEh
BHYTPEHHETO CrOpaHusi, ObITOBOM
XOJIOAWJIBHUK, KOHJIULIUOHED B
MOBCEITHEBHOM JKU3HU JBUTATENS
BHYTPEHHETO CTOpaHusi, ObITOBOTO
XOJIOAWIbHUKA, KOHIUIIMOHEPA.
Onucannie CBOMCTB Te U TEIIOBBIX
SIBJICHUH C UCIIOJb30BAHUEM

(u3NYECKUX BEIUYMH: JaBJICHHE rasa,
TeMIepaTypa, KOJHIECTBO TEIUIOTHI,
BHYTpPEHHSISI SHEprusi, paboTa rasa.
Pemrenne pacyeTHBIX 3a7a4 C SIBHO
3aIaHHON (PU3UYECKON MOJIEIBIO C
UCTIOJIH30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn MOJEKYJISIpHON (PU3KUKHU 1
TEPMOJAUHAMUKH.

PemieHne kauecTBEHHBIX 337a4 C OOPOH
Ha M3Y4YCHHBIC B pa3zerie
«MounekynsapHas Qpusnka u
TEPMOJANHAMUKA) 3aKOHBI,
3aKOHOMEPHOCTH U (pu3nueckue
SIBJICHHUSL.

Pa6ota B rpynnax mpu aHanuse
JIONIOJTHUTENBHBIX HICTOYHUKOB
UHpOpMaILUU [0 TeEME
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DenepanbHas padouas mporpamma | Gusuka. 10-11 kmaccel (6a30BbIi ypOBEHB)

3.3

ArperaTHble

COCTOSIHMS BEILLIECTBA.
Da30BbIC MTEPEXO/IbI

[TapooOpa3zoBaHue U KOHJEHCAIIUS.

lcnapeHue u KUMEHUE.
AOCOJIFOTHAsI U OTHOCUTEIILHAS

BJIAJKHOCTh BO3Ayxa. HacklleHHbIN
nap. Y AenbHas TEIoTa
napooOpa3oBaHus. 3aBUCUMOCTh
TEeMIIEpaTypbl KUIIEHUS OT JaBJICHUS.
TBepnoe teno. Kpucrammueckue

1 aMop(dHbIe Tena. AHU30TPONHUS
CBOMCTB KpUCTaILIOB. Kujkue
Kpuctaiibl. COBpeMEHHbIE
maTtepuainsl. [InaBnenue

W KpUCTaJIM3anus. Y AejbHas

TCIIJIOTA IIJIaBJICHUA. Cy6HI/IMaI_II/I$[.
YPaBHeHI/Ie TEIIOBOro OajaHca.

TexHuYecKue yCTpoucTBa
U IIPaKTUYECKOE MPUMEHEHUE:!
TUTPOMETP U TICUXPOMETP,

KAIOPUMETP, TEXHOJIOTUH
[TOJIy4YECHUSI COBPEMEHHBIX
MaTepHuanoB, B TOM YHCIIE

HAaHOMATCPHAJIOB,
1 HAHOTCXHOJIOTHH

[IpoBenieHne IKCIEPUMEHTA: U3MEPEHNE

OTHOCHUTEJIBHOM BJIAXKHOCTH BO3TyXa.
OreHka aOCOJIFOTHBIX 1 OTHOCUTEIBHBIX

[OrPEeIIHOCTEN U3MEPEHUIN PU3NYECKuX
BEJINYMH.

M3ydyeHue CBOMCTB HACHIIIEHHBIX
napoB, CIOCOOOB U3MEPEHUS
BJIQYKHOCTH.

Habnronenue kuneHus

[IpY TOHW)KEHHOM JIaBJICHUH,
HarpeBaHUs U IJIABJICHUS
KPUCTAJJINYECKOTO BEILIECTBA.
OOBsiCHEHNE TPUHLIUIIOB AEHCTBUS

)41 YCJIOBHI;'I 0E€30MIacHOTO MCITOJIb30BaHU
B IIOBCEIHEBHOM KM3HU TurpomeTpa,

[ICUXPOMETPA, KAJIOPUMETPA.
M3yyeHne TeXHOJIOTUM TTOJTyYEHHUS
COBPEMEHHBIX MaTEpPUAIIOB, B TOM YUCIIE

HaHOMAaTEPHUAJIOB.
Pemenre pacueTHBIX 3a7a4 C SIBHO
3aJJaHHON (PU3NYECKON MOJICITBIO

C MCMOJIb30BAHUEM YPaBHEHUS
TEIJI0BOro OajaHca.

Pemenre kauecTBEHHBIX 3a/1a4 € OMOPOM Ha

M3YUYCHHBIC 3aKOHBI, 3dKOHOMCPHOCTH U

¢duznueckue
SIBIICHUS TI0 TEME.
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PacnioznaBanne pU3nUeCcKuXx SIBICHUN B
y4EeOHBIX OMbBITAX U OKPY’KAIOLIEH KU3HU:
nedopManus TBEpAbIX TeJl, HarpeBaHue U
OXJIaXKJIEHUE TeJl, U3MEHEHUE arperaTHbIX
COCTOSIHHH BellecTBa U OObIACHEHHUE UX HA
OCHOBE 3aKOHOB U (POPMYJT MOJIEKYJISIPHOM
(du3uku.

Mcnionb30BaHre HHPOPMAITMOHHBIX
TEXHOJIOTUH AJIS TIOUCKA, CTPYKTYPUPOBAHMS,
UHTEPIPETALUH U ITPEICTaBICHUSA
MH(pOpMALMU ITPU [TOATOTOBKE COOOLIEHUH 0
PUMEHEHUH 3aKOHOB MOJIEKYJISIPHOM
(GU3UKN U TEPMOJIMHAMMKH B TEXHUKE

U TEXHOJIOTHSIX

Mtoro o pasaeny 24
Paznen 4. DiaekTpoanHaMuKa
4.1 [DnexTpocTaTuka 10

DJIEKTpU3AIUS Te. DISKTPUIECKUI
3apsi. [IBa BUJa SIIEKTPUUECKUX
3apsiA0B. [IpOBOJHUKY, TUATIEKTPUKU U
MOJIYIIPOBOJAHUKHU. 3aKOH COXPaHEHUS
PIIEKTPUYECKOTO 3apsia.
B3anmopeiicTBue 3apsa0B. 3aKOH
Kynona. ToueuyHslil 251€eKTpUYECKUI

3apsg. DIEKTPUUECKOE TOJIE.

[IpoBeneHNE IKCIEPUMEHTA: U3MEPEHHUE
PIEKTPOEMKOCTH KOHAEHCATOPA.
OrneHka aOCOMOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEN N3MEPEHHUHN (PU3NIECKUX
BEJINYMH.

3ydyeHue NpUHIUIIOB IEUCTBUS
PIIEKTPOCKOIA, AIEKTPOMETPA,
KOHJICHCATOpa.

3ydyeHue NpUHIMIIOB IEVCTBUS
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HanpsxeHHOCTB 351eKTpHYECKOro
noyist. [IpuHIun cynepno3unuu
BJIEKTPUYECKHUX MOJIeH. JInHum
HaIPSHKEHHOCTH 3JIEKTPUYECKOTO
OJIAL.

PaGora cun snekTpocTaTuyeckoro
nosist. [Torenuman. Pasnocts
noreHunanoB. [IpoBogHuKY 1
JUAJIEKTPUKHU B DJIEKTPOCTaTUYECKOM
nosie. uanexrpuyeckas
IIPOHUIIAEMOCTh. DJIEKTPOEMKOCTb.
Konpaencarop. 9neKTpoeMKOCTh
IJIOCKOT0 KOHAEHCATOpa. DHEPTHUs
3apsKEHHOTO KOHIEHCATOpA.
TexHu4Yeckue yCTpoucTBa u
PaKTUYECKOE MPUMEHEHUE:!
3JEKTPOCKOI, IIEKTPOMETP,
3JEeKTpOCTaTUYECKas 3alluTa,
3a3eMJICHHE JIEKTPONprOOpOB,
KOHJICHCATOP, KOITUPOBAIbHBIN
arrapar, CTpyMHbINM IPUHTEP

U yCJIOBHI 0€30MacHOTO MPUMEHEHUS B
MPAKTUYECKOM )KU3HH, KOITUPOBAIHHOTO
arnrmapara, CTpyHHOIo puHTEpA.
PaccMoTpenue uznueckux o

CHOBAHMM JIEKTPOCTaTHYECKOU

3alUTHI U 3a3€MJICHUSA
ANEKTPONPUOOPOB.

Pelienue pacueTHbIX 3a/1a4 C SIBHO
3aIaHHON (PU3UYECKOM MOJIEIBIO C
HCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
bopMyI1 3IEKTPOCTATUKH.

PelreHne kauecTBEHHBIX 3aJ]a4 C ONOPOU Ha
M3YUYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U
buznyeckue sBICHUS AIMEKTPOCTATUKU.
Pacno3znaBanue pu3nueckux siBICHUN B
y4eOHBIX OIBITaX U OKPY>KAIOIIEH KU3HU:
AIIEKTPU3aLINS TEJ, B3aUMOJICHCTBUE
3aps70B U OOBSICHEHHE UX Ha OCHOBE
3aKOHOB U (hOPMYIT SJEKTPOCTATUKH.
Onucannie U3y4eHHbIX CBOMCTB BEUIECTBA U
ANEKTPUUECKUX SBJIEHUMN C
UCTIOJIb30BaHUEM (PH3UYECKUX BETUYHH:
ANEKTPUYECKUN 3apsi]l, HAPSHKEHHOCTD
AIEKTPUYECKOTO MOJIs,
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[MOTEHIMAJ], PA3HOCTh IOTEHIMAJIOB,
DIIEKTPOEMKOCTb.

AHanu3 (U3NYECKUX POLECCOB U SIBJICHUH C
MCII0JIb30BAHUEM (PU3NYECKUX 3aKOHOB!
3aKOHA COXPAHEHHUs DJIEKTPUUECKOTO0 3apsi/a,
3akoHa Kynona.

Pabota B rpymnmnax npu aHaiause
NTOMOJTHUTENBbHBIX UICTOYHUKOB NH(pOpMaIIH
U TIOJITOTOBKE COOOIIEHHI O MPOSBICHUN
3aKOHOB JJIEKTPOCTATUKU B OKPYIKAIOIIEH
PKU3HU U IPUMEHEHUN

1X B TEXHUKE

4.2

[TocTOssHHBIN
PJIEKTPUYECKHUM TOK. TOKM
B Pa3JIMYHBIX cpeaax

12

DJIEKTPUUYECKUIN TOK. Y CIOBUS
CYILIECTBOBAHHUS DJIEKTPUUECKOTO
Toka. lctounuku Toka. Cuna Toxa.
[locTOSIHHBIN TOK.

Hanpsoxenue.

3akon Oma J1st ydacTKa IIeTH.
DJIEKTPUUECKOE COMTPOTUBIICHUE.

Y 1eJIbHOE CONPOTUBJIEHUE BENIECTBA.

[TocnenoBaTenbHOE, TapaIeIBHOE,
CMEILIaHHOE

COEIMHEHUE TTPOBOJIHUKOB.

PaboTa 31eKTpruecKoro Toka.
3akoH Jlxoyns-Jlenna. MoiHocTh

QJICKTPUYICCKOTO TOKA.

[IpoBeeHNE PKCIIEPUMEHTA: N3YUCHHE
CMEIIIaHHOTO COEMHEHUS PE3UCTOPOB;
n3mepenne JJ[C ucTouHnKa TOKa U €ro
BHYTPEHHETO CONPOTHUBIICHHUS; HAOII0IeHNE
DIIEKTPOJIN3A.

Orenka a0COIOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEN N3MEPEHHUHN (PU3NIECKUX
BCIIMYMH.

OOBsICHEHHWE MPUHIIMIIOB ICHUCTBUS U
YCIIOBUH 0€301acCHOTO MTPUMEHCHHS
aMIIepMeTpa, BOJILTMETPa, peocTara,
MCTOYHHUKOB TOKa,
DIIEKTPOHATPEBATEIBHBIX U

DIIEKTPOOCBETUTEIBHBIX PHOOPOB,
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DIIEKTPOABIKYIIAS CUla U
BHYTPEHHEE CONTPOTUBJICHHE
WCTOYHMKA ToKa. 3akoH OMa i1

MOJIHOM (3aMKHYTOM) 3JIEKTPUYECKOM

uenu. KopoTkoe 3aMbIKaHUE.
DJIEKTPOHHAs IPOBOAUMOCTh
TBEPAbIX METAJUIOB. 3aBUCUMOCTD
COIMPOTHBJICHUS] METAJIOB OT

Temmeparypbl. CBepXIpOBOAUMOCTb.

DJIEKTPUUYECKU TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYUYKOB.
[TonynpoBognuku. Co6CTBEHHAS U
MpUMECHas MPOBOJAUMOCTb
noynpoBoaHUKOB. CBoiicTBa P-N-
nepexoa.

[TonynpoBogHUKOBBIE TTPUOOPHI.
DJIEKTPUUYECKU TOK B pacTBOpax U
paciuiaBax 3JeKTPOJUTOB.
DJIEKTPOIMTHYECKAs TUCCOLMAIIS.
DIIEKTPOIU3.

DJIEKTPUUYECKUI TOK B raszax.
CamMocTosTENbHBIN U
HECAMOCTOSITEIIbHBINA pa3psiI.
Mounus. [1nazma.

TexHnueckne ycTponucTBa

TEpPMOMETpa COMPOTUBIICHHUSI, BAKYYMHOTO
JIN0/1a, TEPMUCTOPOB U (HOTOPE3UCTOPOB,
MOJTYTIPOBOIHUKOBBIX JINOJIOB,
rajgbBaHUKHU.

Pelienne pacueTHbIX 3aa4 C SIBHO
3aIaHHON (PU3UYECKON MOJIEIBIO C
HCIIO0JIb30BAHIUEM OCHOBHBIX 3aKOHOB U
dbopmyn Tembl «IlocTOSHHBIN
AIEKTPUUECKUNA TOK.

Pacno3znaBanue pu3nuecKkux siBICHUHN B
y4eOHBIX OIbITAX U OKPY>KAIOLIEH KU3HU:
AIIEKTPUYECKask IPOBOAUMOCTb, TEIIIOBOE,
CBETOBOE, XUMHUYECKOE, MATHUTHOE
NEeHUCTBUS TOKA.

AHanu3 3JIeKTPUYECKUX SIBJICHUN U
IIPOLIECCOB B LIETISAX TOCTOSTHHOTO TOKA C
UCII0JIb30BAHUEM 3aKOHOB: 3aK0H OMma,
3aKOHOMEPHOCTH IOCJIEA0BATEIBHOTO U
NapajuieIbHOIO COSUHEHUS
MMPOBOJHUKOB, 3aK0H J[[>koyisa-JIeHia.
Onucanne N3y4eHHbIX CBOWCTB BEUIECTB U
ANEKTPUUECKUX SBJIEHUMN C
UCTIOJIb30BaHUEM (PU3UYECKUX BEIIMYMH:
AIEKTPUUECKUH 3apsill, CUJla TOKa,
AIIEKTPUUECKOE HANPSIKEHUE,
ANEKTPUUECKOE COMPOTUBIICHHE,
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U IPAKTUYECKOE MPUMEHEHHE:
aMIIEPMETP, BOJIbTMETP, PEOCTAT,
VMCTOYHUKHU TOKA,
PIIEKTpOHArpeBaTeIbHbIe MPUOOPHI,
PIIEKTPOOCBETUTENbHbBIE TPUOOPHI,
TEPMOMETP CONPOTHUBJICHUS, BAKYYMHBIH
TMOJ1, TEPMUCTOPBI U POTOPE3IUCTOPHIL,
OJTYTTPOBOJAHUKOBBIN IO/,

pa3zHocTh notennuanos, IJIC, padoTa Toka,
MOIITHOCTh TOKa.
Mcnonp30BaHre MHPOPMATUOHHBIX

TEXHOJIOTUH JJIs IOUCKA, CTPYKTYpPUPOBAHUS,

WHTEPIPETALUHU U ITPEACTABICHUSA

MH(OpPMALIMU NTPU TOATOTOBKE COOOIIECHHM O

IMPUMCHCHHNH 3aKOHOB IMOCTOSAHHOI'O
TOKA B TCXHHUKE U TECXHOJOTI'UAX

raJibBaHMKa
MTtoro no pa3aeny 22

PesepBHOE BpeMst 2

OBILEE KOJIMYECTBO 68

YACOB IIO TTPOT'PAMME
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11 KJIACC

HanmenoBanne
Ne KonunuectBo OcHOBHBIE BUJIBI ACSITEIBHOCTH
/i |PA3neNoB u TeM y4eOHOro [IporpamMmmMmHOE copeprxanue
/1 JacoB 00yJaromuxcs
npeaMeTa
Paspgen 1. DuiekTpoaHAMHKA

1.1 MaruutHoe nose. 11
ONEKIPOMATHHTHA [TocTosiHHBIE MarHUTHL. B3anmonelictBue [IpoBeaeHne IKCIIEpUMEHTA: U3yUCHUE
MHIYKIHA MOCTOSIHHBIX MarHUTOB. MarHuTHoe

roJe.

Bekrop MarauTHOM MHAYKUUU. [IpruHIAT
CyINEPIIO3UIIMYA MAarHUTHBIX TOJICH.
JIvHum MarHuTHOM MHAyKuuu. Kaptuna
JIMHUWA MarHUTHOM MHIYKIIUHU MOJIS
MMOCTOSTHHBIX MarHUTOB.

MarauTHOE 10JI€ TPOBOJHUKA C TOKOM.
KapTuHa TMHUN UHAYKIIMA MarHUTHOTO
M10JISI JIJTMHHOTO

MPSIMOTO TTPOBOJHUKA U 3aMKHYTOT'O
KOJIBIIEBOT'O TIPOBOJAHUKA, KATYIIIKHU C
TokoM. OnbIT OpcTena. BzanmoelictBue
MPOBOHUKOB

C TOKOM.

Cuna Amnepa, ee MOIyJIb U

HaIlpaBJICHUE.

Cuna  JlopeHua, ee  MOIylb W
HarnpaBJicHUE. JIBW)KEHHE 3apsKEHHOU
YACTUIIBI

MarHUTHOTO TOJIsl KATyIIKH C TOKOM;
MCCIIeIOBAHUE JIEUCTBUS TTOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM;
MCCIIE0OBAHUE SIBJICHUS JIEKTPOMATHUTHOM
WHIYKIUU.
Ornenka abCOMOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEN N3MEpPEHH PU3NIECKUX
BEJINYMH.
OObsICHEHHE IPUHITUIIOB JACUCTBHS U
YCIIOBU G€30MacHOTr0 MPUMEHEHHUSI
[NOCTOSIHHBIX MarHuTOB,
HIIEKTPOMArHUTOB, 3JIEKTPOABUTATENS,
YCKOPHUTEJIEN AIIEMEHTAPHBIX YaCTHI],
WHYKIMOHHOM NEYH.
Pemenne pacueTHbIX 33724 Ha IPUMEHEHHE
dbopmy TeMbl «K MarHUTHOE TIOJIE.
DJIEKTPOMATrHUTHASI MHAYKIUS.
Pemenre kauecTBEHHBIX 3a/1a4 C ONOPOM Ha
M3yUYECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U

duznueckue
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B OJIHOPOJHOM MarHUTHOM moiie. PaGora
cuibl Jlopenna.

SIBIE€HME STIEKTPOMArHUTHOM HHAYKIIAH.
[loTOK BEKTOpa MArHUTHOW MHIYKIIMH.
DJIEKTPOABIKYIAs CUJla UHAYKIUH.
3aKOH AJIEKTPOMATHUTHON MHYKIIUU
Dapajes.

BuxpeBoe anekTpuyeckoe mnosie.
DJIEKTPOABMIKYIIAS CUJIAa UHIIYKIIMU B
MPOBOJHUKE, JBUKYILIEMCS
MOCTYNATEIbHO B OJJHOPOJHOM
MarHUTHOM II0JIE.

[IpaBuno Jlenua.

NHayKTUBHOCTD. fIBIICHUE
CaMOMHIYKIMHU. DIIEKTPOABIKYIIAs cujia
CaMOMHIYKIUU.

DHEprusi MArHUTHOTO TOJISl KATYIIKH

C TOKOM.

DJIEKTPOMAarHuTHoe mnosie. TexHuueckue
YCTPOMCTBA U ITPAKTUYECKOE
[IPUMEHEHHUE:

MOCTOSIHHBIE MarHUTHI,
PIEKTPOMArHUThI,

PJIIEKTPOJIBUTATEIb, YCKOPUTEIU
PJI€MEHTApPHBIX YaCTHII,

WHYKIMOHHAs M1€Yb

SIBJICHUS TeMbI « MarHuTHOE I0JIE.
DIIEKTpOMAarHuTHasl HHIYKIHD).
Ornpenenenye HapaBiICHUS BEKTOPA
WHYKIUA MATHATHOTO T1OJIS IPOBO/IHUKA C
TOKOM, cuiibl AMmnepa u cuiibl JIopenna.
PacnioznaBanue (pU3MUECKUX SBJICHUHN B
y4EeOHBIX OIBITAX U OKPY KAIOLIEH KU3HU:
B3aUMOJICHCTBHE MAarHUTOB,
DIIEKTPOMAarHUTHAas HHIYKUUS, 1EUCTBUE
MAarHUTHOTO I0JIs1 HA TPOBOJIHUK C TOKOM U
NBYDKYIUICS 3apsil.

AHanu3 3JIEKTPOMAarHUTHBIX SIBJICHUN

C UCIOJb30BaHNEM 3aKOHA
DIIEKTPOMAarHUTHON MHAYKLNU.

Onucanue N3y4eHHBIX CBOMCTB BEILIECTB U
DIIEKTPOMAarHUTHBIX

SIBJICHUI C MCIIOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: MHIyKIMS MarHUTHOTO IIOJIs, CHJIa
Amrepa, cuia JIopeHna, ”HIyKTUBHOCTb
KATYLIKH, DQHEPIUs MIEKTPUYECKOTO U
MarHuTHOIO

10JIEH

lToro no pasgeny

11
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Pasznena 2. Koyie0anus ¥ BOJIHBI

2.1

MexaHuyeckue
1 DJICKTPOMArHUTHBIC
KoJIeOaHus

KonebatenpHas cucrema.

CB00OOHBIE MEXAaHUYECKHE KOJICOaHNS.
["apmonunueckue konebanus. [lepuon,
yacToTa, aMIUIMTYAa U (pa3a KoieGaHmil.
[IpyxuHHBII MassTHUK. MaTteMaTtuyecKkuii
MasSTHHK. Y paBHCHHE TapMOHUYECKUX
kosnebanuii. [IpeBpatenue sHepruu npu
rapMOHUYECKUX KOJCOAHUSIX.
KonebareabHbli KOHTYP.

CBOOO/IHBIE 3JIEKTPOMATHUTHBIC
KoJie0aHus B UJCAIbHOM Kosie0aTeIbHOM
KOHTYpE. AHAJIOTUS MEXIY
MEXaHUYECKUMHU U 3JIEKTPOMATHUTHBIMU
koseOanusmu. @opmyna TomcoHa.
3aKOH COXpaHEHUs SHEPTUU B UJI€aJTbHOM
K0J1e0aTeIbHOM KOHTYpE.
[IpeacraBieHue o0 3aTyXarIMx
KosieOaHusX. BeIHY X /IeHHbIE
MEXaHUUYECKHUEe KOJIeOaHus.

Pe3zonanc. BeIHyXIeHHbBIE
DIIEKTPOMArHUTHBIE KOJIeOaHUsI.
[lepeMeHHBIN TOK.

CuHycouJaIbHbIN IEPEMEHHBIHN TOK.

VccnenoBanue napaMeTpoB KojaebaTeIbHOM
CHUCTEMBI - IEPUOJIA, YACTOTHI, AMILTUTYABI U
¢azbl konebaHuil (MPyKUHHBIN W/ 1IN
MaTeMaTH4eckuil MmasTHUK). Habmonenue
3aTyxarouux kosuebdanuil. MccnenoBanue
CBOMCTB BbIHYJACHHBIX KOJICOAHU.
Habmronenue pe3oHaHca.

[IpoBeneHnE SKCIIEPUMEHTA: UCCIEIOBAHNE
3aBHCHMOCTHU ME€PHUO/Ia MAJIBIX KOJI€OaHUH
rpy3a Ha HUTHU OT JAJIMHBI HUTH U MaccChl
Ipysa,

MCCIIEIOBAaHUE TIEPEMEHHOT0O TOKa

B LICIIN U3 [10CJIEIOBATEIBHO

COEIMHEHHBIX KOHJEHCATOPa, KaTyIIKH

U PE3UCTOpA.

OrneHka aOCOTIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEN N3MEpPEHUI (PU3NIECKUX
BEJIMYHH.

OOBsicCHEHHE TPUHLIUIIOB IEHCTBUS U
YCIOBHI 0€301MacHOr0 NPUMEHEHUS
PIIEKTPUYECKOIO 3BOHKA, FEHEpaTopa
[IEPEMEHHOI0 TOKA, JIMHUW dJIEKTpONepeaay.

Pemenue PaCUYCTHLIX 3aJia4 C SIBHO

44



MoONIHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYTHOE U IEUCTBYIOIIEE 3HAUCHHE
CHJIBI TOKA U HaINPSKEHUS.
Tpancdopmarop. IIponssoactso,
nepenavya v noTpedieHune dIeKTPUIEeCKOn
DHEPTUH. DKOJOTUYECKUE PUCKU IIPU
[IPOU3BOJCTBE JIEKTPOIHEPTUU.
KynpTypa UCIOJIb30BaHUsA
PIIEKTPO’HEPTUU B IIOBCEAHEBHOU
PKU3HU.

TeXHUYeCcKre yCTporuCcTBa U
PaKTUYECKOE NPUMEHEHUE:!
DIIEKTPUYECKU 3BOHOK, TEHEPATOP
[IEPEMEHHOI0 TOKA, JINHUU
DIIEKTponepenay

3aIaHHON (PU3UUYECKON MOJIEITBIO

C MCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB

1 (OPMYJI, OITUCHIBAIOIINX MEXAaHUUECKUC U
DIICKTPOMArHUTHBIC

KOJIeOaHuUsI.

OnucaHue MEXaHUYECKUX U
DJICKTPOMArHUTHBIX KOJICOAHUI ¢
MCIIOJIb30BAHUEM (PU3UUECKUX BEJTUYMH:
MEPHUOJ] M YaCTOTA KOJICOAHUM, aMILIUTY/Ia 1
¢daza xosiebaHui, 3apsia U CUia TOKA B
FapMOHUYECKUX 3IEKTPOMArHUTHBIX
KOJICOAHMSX.

Perenne kauecTBEHHBIX 3aa4 C OMOPOM Ha
M3y4YECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH,
OTMKCHIBAOIIINE

MEXaHUUYECKHUE U AJIEKTPOMArHUTHbBIE
KoJIcOaHMS.

Pabota B rpymnmax npu rjiaHUpOBaHUH,
MPOBEJICHUU U UHTEPIIPETAIIUN
PE3yJIbTaTOB ONBITOB, U AHATIN3E
TOTIOJTHUTENBHBIX UCTOYHUKOB HUH(pOpMAIIH
M0 TeMe

2.2

MexaHuueckue
1 3JICKTPOMarHUTHBIE
BOJIHBI

MexaHu4ecKrue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon.
CKOpOCTb paciipOoCTpaHEHUs U IJIMHA

BOJIHBL. [lonepeunsie

3y4yenne oOpa3oBaHus M pACIIPOCTPAHCHHUSI
MONIEPEUHBIX
U TIPOJIOJIbHBIX BOJIH.

HaGmronenne otpakeHus
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U TIPOJI0JIbHBIE BOJIHBL. IHTepdepeHtus
U audpakius MEXaHUIECKUX BOJH.
3Byk. CkKopocTh 3Byka. I'pomkocCTb
3ByKa. Bpicota Tona. TemOp 3Byka.
DJIeKTPOMATrHUTHBIE BOJHBI.

VYcnoBus U3nydeHus 3JIEKTPOMArHUTHBIX
BOJIH. B3aumHas opueHTalys BEKTOPOB
E, B, u B JIeKTpOMarHuTHOMN BOJIHE.
CBoOiICTBa JIEKTPOMArHUTHBIX BOJIH:
OTpa)KE€HHUE, NPEJIOMIICHHE,
noJisipu3anus, Juppaxius,
unTepdepenuus. CKopocTb
3J€KTPOMAarHUTHBIX BOJIH.

[IIkana 31€KTPOMarHUTHHIX BOJIH.
[IpuMeHeHue 371eKTPOMarHuTHBIX BOJIH
B TEXHHKE U OBITY.

[IpuHUMNIBI PaAMOCBS3U U TEJICBUACHHUS.
Pannonokanus. DneKTpOMarHuTHOE
3arpsi3HEHUE OKPY KAIOIIEH Cpebl.
TexHuyeckue ycTponcTsa u
MPaKTUYECKOE MPUMEHEHUE:!
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPAa3BYKOBasi AUArHOCTUKA B TEXHUKE
U MEJIUIMHE, pajap, U NPeIoMIICHHUS,
uHTEpPEepeHIInn U AUPPaKITIH
MeXaHWYeCKux BOJH. Habmonenue
CBSI3U TPOMKOCTH 3BYKa M BBICOTHI TOHA

C aMILTUTYA0M U YaCTOTOU KoJIeOaHUH,
3BYKOBOT'O PE30HAHCA.

HccnenoBanue CBOMCTB
AJIIEKTPOMATrHUTHBIX BOJIH: OTPaXKEHUE,
npesioMJIeHUe, TTOSIpU3alus,
mudpakuus, uaTepdepenuns. N3yuenue
YCJIOBUH U3ITYYCHHS JICKTPOMATHUTHBIX
BOJIH, B3aMHOM OPHUEHTAIIMH BEKTOPOB
E, B, 1 B 2JIeKTpOMarHuTHON BOJIHE.
N3ydenue npuMeHeHus
AIEKTPOMATHUTHBIX BOJIH B TEXHUKE U
OBITY.

OObsicHeHHE MPUHIIUIIOB ACHCTBUS U
yCJIOBHUH 0€30MaCHOTO TPUMEHEHHUS
MY3bIKaJbHBIX HHCTPYMEHTOB,
YIBTPa3BYKOBOM JUArHOCTHUKH B
TEXHHUKE U MEIUIIUHE, pajapa,
paauornpueMHuKa, TeJIEBU30pa,
aHTeHHbI, Tenedona, CBU-neun.
Pemienre pacueTHBIX U Ka4€CTBEHHBIX
3a/1a4 C OMOPOM Ha U3yYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH, OTTMCHIBAIOIIHE
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paIuOTIPUEMHHK, TEJIEBU30p, AaHTEHHA,
tenepon, CBU-neun

PacpOCTPaHCHHE MEXaHUICCKUX
W DJICKTPOMArHUTHBIX BOJIH. Mcmonp3oBanue
WH(OPMAIIMOHHBIX TEXHOJIOTHH JIJIS TIOUCKa,
CTPYKTYPHPOBAHUS, UHTEPIIPETALINH U
MpeICTaBICHUS WHHOPMAIIUH TTPU
[TOJIFOTOBKE COOOIIECHUM 00 MCIT0JIb30BaHUHU
DJICKTPOMArHUTHBIX

BOJIH B TEXHUKE.

'YyacTue B TUCKycCHH 00
HIICKTPOMArHUTHOM 3arpsi3HCHUU

OKPY KaroIIeH CpeIbl.

Pabora B rpyrmmnax npu IiaHuPOBaHWH,
MPOBEJICHUU U UHTECPIIPETAIIUN

PE3yJIbTaTOB OIBITOB U aHAJIU3E
TOTIOJTHUTEIILHBIX HCTOYHUKOB HH(pOpMAIIH
10 TEME

2.3

OnTuka

10

['eomeTprueckas onruka.
[IpsimonMHENHOE pacIpOCTpaHEHUE
CBETa B OJTHOPOJHOM cpene. JIyd cBera.
ToueuHblil ICTOUHHK cBeTa. OTpakeHHe
cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[TocTpoeHune n300pakeHNl B MIIOCKOM
3epkasie. [Ipenomiienne cBeta. 3aKOHbI
MPEIOMIICHUS CBeTa. AOCOTIOTHBIH

MOKa3aTCJIb IPCIIOMJICHU . ITonnoe

3yueHue BJIEHUS MTOJHOTO BHYTPEHHETO
OTPaXKEHUsI, €T0

[IPUMEHEHHUS B CBETOBOJIE.

M3ydyenue Moienel MUKpPOCKOIIa,
TEJIECKOIIA.

[TonyueHue criekTpa ¢ TOMOIIBIO TPU3MBI U
mudpakmoHHo pemetku. 3mepenue
MoKa3aTeJisi IpeIOMIICHUS

CTEKJIa.

VccnenoBanue CBOMCTB N300paKCHUIA
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BHyYTpEeHHee oTpakeHue. [IpenenpHbrit
YTOJI IOJIHOI'O BHYTPEHHETO OTPAKEHHUS.
Jucniepcus cBeta. CoKHBINA COCTaB
Oenoro ceeta. L{Ber.

Cobuparolue u paccenBarolife JUH3bI.
Tonkas nuH3a. ®OKyCHOE pacCTOsTHUE U
ONTUYECKasl CUJIAa TOHKOW JIMH3BI.
[Toctpoenue nzoOpakeHuil B
coOMpAarONIMX U PACCEUBAIOIINX JTMH3AX.
dopMyJia TOHKOM JIMH3bI. Y BEJIMUYCHUE,
JTaBaEMO€ JIMH30M.

[Ipenensl MpUMEHUMOCTH
F€OMETPUYECKON ONTHKHU.

Bonnosas ontuka. atepdepenius
cBera. KorepeHTHbIE HCTOUHUKMU.
VYcnoBust HAOTIOACHHUSI MAKCUMYMOB U
MUHUMYMOB B HHTep(HEPEHIIMOHHOMN
KapTUHE OT ABYX CUH(A3HBIX
KOT'€PEHTHBIX UCTOYHUKOB.

Judpakmus ceera. J{udpaximonnas
penieTka. YcinoBue HaOIOICHUS
[JIABHBIX MAKCUMYMOB TIPU NAJCHUU
MOHOXPOMAaTUYECKOI'O0 CBETA Ha
TUGPAKITUOHHYIO PEIIETKY.

B JINH3aX.

OOBbsicHEeHHE TPUHILIUIIOB IEHCTBUS U

yCIIOBUI 0€30MacHOI0 MPUMEHEHUS
OYKOB, JIyIIbl, poTOAnmapara,
IPOEKIIMOHHOTO anmnapara, MUKPOCKOIIa,
TEJIECKOMNa, BOJOKOHHON ONTHKH,
TUGPAKIUOHHON PEIeTKH, MOJIIPOUIa.
Pemienue pacyeTHbIX 3a/1a4 C SIBHO
3aIaHHON (PU3UYECKON MOJIEIBIO C
UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(bopMyI1 reOMETPUUECKON ONTHKHU.
[TocTpoenue u onucanue U300paxeHus,
C03/1aBa€MOr0 MJIOCKUM 3€pPKajIoM,
TOHKOM JIMH30U.

PaccmoTpenue npenenos
NPUMEHUMOCTH T€OMETPHUYECKON
OTNTHKH.

PacnioznaBanue Qpu3anyeckux sBICHUIA B
OTIBITaX U OKPY>KAIOUIEH KU3HU:
NPSIMOJTUHEIHOE PAaCIPOCTPAHEHHE
CBETa, OTPaKEHUE, MTPEIOMIICHHE,
uHTephepeHnus, Tuppaxus u
MOJISIPU3allvs CBETa, JUCIIEPCHUs CBETA.
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[Tonsapuszanus ceera.

TexHudeckne ycTpoucTBa u
NPAaKTUYECKOE IPUMEHEHHE: OUKH, JIyIa,
¢doToanmnapar, MPOEKIMOHHBIH anmapar,
MUKPOCKOII, TE€JIECKOI, BOJIOKOHHAS
ONTHKA, TU(pPAKLMOHHAS pelIeTKa,
MOJISIPOU T

M3yueHue yciaoBui HaOMIOACHUS
MaKCUMYMOB U MUHUMYMOB B
UHTEPPEPEHIIMOHHONW KapTHHE OT JIBYX
cuH(pa3HBIX KOTEPEHTHBIX

HCTOYHHUKOB.

Y citoBre HAOIIOACHUS TIIAaBHBIX
MaKCUMYMOB TIPH TTaJICHUU
MOHOXPOMATHYECKOTO CBETa Ha
MUGPAKITUOHHYIO PEIICTKY.

AHaJIN3 ONTHYECKHUX SIBJICHHUI

C MCITOJIb30BaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEHHOTO PacIpOCTPaHCHUS CBETA,
3aKOHBI OTPAKCHUS CBETA,

3aKOHBI MPEJIOMJICHHS CBETA.

Onucanue ONTUYECKHUX SBJICHUM C
MCITOJTh30BaHHEM (DU3UYECCKUX BEITUUNH:
(boKyCcHOE pacCTOSTHUE

1 ONTHYECKAs CUJIA JIMH3BI

HToro no pazaeny

24

Pasznesa 3. OcHOBBI crieniuajJIbLHOM

TeOpUHU OTHOCHTEIbHOCTH (najiee - CTO)

3.1

(OCHOBEI CIIEIAATLHOM
TCOPUHU
OTHOCUTEJIHHOCTHU

4

[ 'paHULIBI TPUMEHUMOCTH KJIACCUYECKOU
MEXaHHUKH.

[TocTynatsl crienuaabHONW TEOPUH
OTHOCUTEIJIbHOCTU: NHBAPUAHTHOCTh
MOZYJIsI CKOPOCTH CBETA B BaKyyMEe,
MIPUHLIUI OTHOCUTEIIBHOCTH
DUHIITEHA.

Pemenre kauecTBEHHBIX 3a/1a4 C ONOPOM Ha
V3yUYECHHBIE TIOCTYJIATHI

CTO.

M crnonb3oBaHue HHPOPMAITMOHHBIX
TEXHOJIOTUH JIJIs TIOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALUHA U

NpeCTaBlIeHUs] HHPOpMALUU
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OTHOCUTEIBHOCTH OTHOBPEMEHHOCTH.
3aMeUICHNE BPEMEHH U COKPAILlCHHUE
JUIMHBIL. DHEPTUSL U UMITYJIBC
PEAATUBUCTCKON YaCTHULIBI.

CBs13b MaccChl C DHEPTUEH U UMITYJIbCOM
PEAATUBUCTCKON YaCTULbl. DHEPTHS
MOKOSI

[pU TIOATOTOBKE COOOIIEHUM O TpaHHIIaX
MMPUMEHUMOCTH

KJIACCUYECKOW MEXAHUKH U OCHOBAX
CTO

HToro no pazaeny

Paznen 4. KBanroBasi pusmnka

4.1

JJIeMEHTHI KBAHTOBOM
ONTHUKH

dortonsl. Popmyna [Lnanka cBs3u
pHEpruu (OTOHA C €r0 YaCTOTOM.
DHeprust 1 UMIyjbCc GporoHa. OTKpbITHE
u uccienaopanue Goroddpdexra. ONbITHI
A.I". CroneroBa. 3akonbl (hoTodddeKTa.
YpaBHeHune DUHIITEHHA 7151
dotoaddekra. «KpacHas rpanumay
dotoaddekra. Jlapnerue cera. ONbITHI
I1.H. JIeOenena.

XUMHUYECKOE IEMCTBUE CBETA.
TexHuYecKrue yCcTpoucTBa u
MPaKTUIECKOE MPUMEHEHHE:
dboTo3eMeHT, POTOTATIHK, COTHEUHAS
OaTapesi, CBeTOIHO]T

Ha6mronenue pororddexra Ha yCTaHOBKE C
MUHKOBOU T1acTUHOMN. MccienoBanne
3aKOHOB BHEIIHETO (oTod(dekTa.
OObsICHEHHE OCHOBHBIX IIPUHIIUIIOB
NENCTBUS TEXHUYECKUX YCTPONCTB, TAKMX
Kak: GOTORNIEMEHT, (POTOIATUHK, COTHEUHAs
Oarapesi, CBETOJIMO/; U YCIIOBUN UX
0€301acHOT0 MPUMEHEHHUS B MPAKTUYECKOM
PKU3HU. PerieHue pacueTHbIX 3a/1ay C IBHO
3aJJaHHON (PU3NYECKON MOJICITBIO

C UCII0JIb30BAHHEM OCHOBHBIX 3aKOHOB

1 (HOpMYJT KBAaHTOBOU ONITHKHU.

Pemenre kauecTBEHHBIX 3a/1a4 C ONOPOM Ha
M3YUYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH
KBAHTOBOM ONTHKH.
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PacniozHaBanne pU3nUeCKuX SIBICHUN B
y4eOHBIX OIbITaX:

doTosanexTpuueckuii 3pPexT, cBETOBOE
TaBJICHUE.

Onuncanne N3y4eHHbIX KBAHTOBBIX SIBJICHUN
1 IIPOLIECCOB C UCIIOJIb30BAHUEM
(bu3NYECKUX BEIUUMH: CKOPOCTh
HIIEKTPOMArHUTHBIX

BOJIH, JUIMHA BOJIHBI U 4aCTOTa CBETA,
PHEPrusi U UMIYJbC (POTOHA

4.2

CrtpoeHnue aroma

Monaeas atoma TomcoHa. ONBITEI
Pesepdopa mo paccesHUIO a-4acTHII.
[Lnanerapuas mozenb atoma. [loctynarsl
bopa.

M3nyyenue v noromnieHue GoToHOB MPU
Mepexo/ie aToMa ¢ OJTHOIO YPOBHS
SHEpPruu Ha JApyroil. Buabl CieKTpoB.
CrekTp ypoBHEH SHEPrUU aToMa
BOJIOPO/IA.

BonoBeIe cBoMcTBA yacTull. BoaHbI J¢
bpoitst. KopiycKyJIsipHOBOJTHOBOM
Tyani3M.

CHOHTaHHOE U BBIHYKIECHHOE
W3JTy4YECHUE.

TexHU4YecKre yCTporCTBa U
[MPAKTUYECKOE IPUMEHEHUE:

CIIEKTPAJIbHBIN aHAJIN3

M3yuyenne mozaenu omnbita Pezepdopra.
[IpoBeneHne FKCEpUMEHTa 10 HAOII0ICHUIO
nmuHeityaToro cnekrpa. OueHka abCcomOTHBIX
1 OTHOCUTEJIbHBIX MTOTPEIIHOCTEN
n3MepeHui GU3NYECKux

BEJINYMH.

M3yuenue Moaenu aroma: TomcoHa,
MJIaHETaPHOW MOJIEN aToMa, MOJIETIU aToMa
bopa.

M3ydyenue cekTpa ypoBHEN SHEPIUU aTOMa
Bogopoaa. OObsiCHEHNE TIPUHIIUIIOB
NEeCTBUS U yCIIOBUI 06€3011acHOTO
[MPUMEHEHUSI CIIEKTPOCKOIIA, JIa3epa,
KBAaHTOBOT'O

KOMIIBIOTEDA.

Pelrenre ka4eCTBEHHBIX 3aJa4 C ONIOPOU HA

M3YYCHHBIC 3dKOHBI,
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(ciexkTpockom), Jiazep, KBAaHTOBBIN
KOMITBIOTEP

3aKOHOMEPHOCTHU U (PU3HUECKUE SABJICHUS 110
TeMe «CtpoeHue atoma». Pacnio3naBanue
(bu3nyecCKUX SIBJCHUI B yU€OHBIX OIBITAX:
BO3HUKHOBEHHE JIMHEHYATOIO CIIEKTpa
M3Ty4YeHusl. AHAJIU3 KBAHTOBBIX MTPOLIECCOB U
SIBJICHUI C MCIIOJIb30BAHUEM ITOCTYJIATOB
bopa

4.3

ATOMHOE SIPO

JDKCIICPUMEHTBI, JIOKA3bIBAIOIIHE
CJIOHOCTb CTPOCHUS fJIpa.

OTKpBITHE PAJMOAKTUBHOCTH.

OneiThl Pezepdopa o onpeneneHuto
cocTaBa

paaroakTUBHOIrO U3ydyeHus. CBoiicTBa
anb(a-, 6eTa-, raMMa-U3ITydCHUS.
BrusiHue painoakTUBHOCTH HA )KUBBIC
OpTaHU3MBI.

OTKpBITHE TPOTOHA U HEUTPOHA.
HyxnoHnHast Mmozaens sapa

I eiizenbepra-lBaneHko.

3apsin siapa. MaccoBoe 4HcIo sijipa.
M30TOMBI.

Anbda-pacnaji. DJIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnai. ['amma-
U3TydeHue. 3aKOH PaJIMOaKTUBHOTO

pacnaja.

3yueHne SKCIepUMEHTOB, JOKA3bIBAOIINX
CJI0’)KHOCTb CTPOEHUS

AQTOMHOTO SpAa.

lccnenoBanue TpeKoB 4acTull (110 TOTOBBIM
dboTorpadusim).

M3yueHue AIepHbIX CUJl, IAEPHBIX peaKIni
CHUHTE3a U pacnaaa, TepMOSIEPHOrO CUHTE3A.
M3yyeHne HyKJIOHHOW MOJENH sapa

I" citzenOepra-lBaHeHKO.

OOBsSICHEHHE YCTPONUCTBA U TPUMECHEHHUSI
TO3UMETpa, Kamepbl BUiibcoHa, i1epHOTO
peakTopa, aTOMHOU OOMOBI.

Pemenue 3a1a4 ¢ onopoy Ha OJIyYEHHbIE
3HaHUs, B T.4. O 3apsae

1 MACCOBOM YHCJIE SIAPA.

Pacno3naBanue pU3NUECKUX SBICHUH B

y4eOHBIX OMBITaX M B OKPY Karomen
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DHEprus CBsI3M HYKJIOHOB B siJIpe.
SInepHbIe CHIIBIL.

JledbexT macchl sapa.

SlnepHble peakuuu. JleleHre U CUHTES
s7ep.

S nepnsiii peaktop. TepmosinepHbIi
cuHTe3. [IpoGiieMbl 1 epcrneKTUBbI
SICPHON DHEPIEeTUKH.

DKOJIOTMYECKUE aCIIEKTHI SIIEPHON
DHEPreTUKHU.

DJIeMEeHTapHbIe YacTULbl. OTKPBITHE
MO3UTPOHA.

MeTo/p! HAOMIOAEHUS U peruCTpaluu
DJIEMEHTAPHBIX

YaCTHII.

DyH1aMEHTaJIbHBIE B3aUMOJACHCTBUS.
EnuHCTBO (hr3nueckoil KapTUHBI MUpA.
TexHUYeCcKre yCTpOMCTBa U
[IPAKTUYECKOE TPUMEHEHUE: TO3UMETP,
KaMmepa BuibcoHa, AepHbIi peakTop,
aToMHast Oomba

PKU3HH: €CTECTBCHHAs! U UCKYCCTBEHHAs
PaIuOaKTUBHOCTD.

OnucaHue KBAaHTOBBIX SIBJICHUM

1 MPOLIECCOB C UCTOJb30BAHUEM
(bU3MYECKUX BETUYHH: TIEPUO]I TTOTypaciaa,
DHEPTUS CBS3M aTOMHBIX S1Ep, NePeKT
MAaCChI sipa.

AHaJIN3 MPOLIECCOB U SBJICHUM

C MCTOJIb30BAHUEM 3aKOHOB 1
MOCTYJIATOB: 3aKOH COXPaHCHHUS
AIIEKTPUYECKOTO 3apsi/ia, 3aKOH
COXpPAHEHHUsI MACCOBOT'O YHUCJIA, TOCTYJIaThI
bopa, 3aKOH paIMOaKTUBHOIO pacnajia.
YyacTtue B paboTe Kpyrjoro croja
«DyHIaMEHTaIbHbIE B3aUMOICHCTBHUS.
EnuHCTBO (hu3mdeckoit' KapTUHBI MUPay.
Vcnons3oBanue nH(MOPMAIMOHHBIX
TCXHOJIOTUM JIJIS TIOUCKA,
CTPYKTYPHUPOBAHUS, UHTEPIPETAIIUA U
MpeaCTaBICHUS HHPOPMALINH TIPH
MOJIFOTOBKE COOOIIEHUI O MPUMEHEHUH
3aKOHOB KBaHTOBOU ()M3UKH B TEXHHKE U
TEXHOJIOTHX, SKOJIOTHYECKUX aCIEKTax
1 ICPHOU YHEPIrEeTUKHU

MToro o pasgeny

15
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Pa3znes S. Di1eMeHTbl ACTPOHOMHUH U ACTPOPU3UKHU

5.1

DJIEMEHTBI
ACTPOHOMUHU U
acTpo(U3UKU

7

DTarbl pa3BUTHSI aCTPOHOMUMU.
[IpuknagHOE 1 MUPOBO33PEHUECKOE
3HAYEHHUE ACTPOHOMMUH.

Bun 3Be3anoro Heba. Co3Be3nus, spKue
3BE€3/bl, INIAHETHI, UX

BUIMMOE JBUKCHUE.

ConHeyHas cucrema.

Comnaue. CorHeyHast akTUBHOCTD.
Mcrounuk sHeprun ConHia u 3Be31.
3BE3/1bl, X OCHOBHBIE XapaKTEPUCTUKH.
J{narpamma «CIeKTpaJIbHbIN KJ1acc -
CBETHMOCTBY. 3B€3/1bl INIABHOU
[10CJIEI0BATEIbHOCTU. 3aBUCUMOCTD
«Macca - CBETUMOCTb) JJI 3B€3]1
[JIABHOM NOCJIEIOBATEIbHOCTH.
BHyTpeHHee cTpoeHue 3BE3/1.
CoBpeMeHHbBIE NPECTABICHUS O
MPOUCXOKACHUH U 3Bostonuu CoiHIa U
3BE€3/1. DTalbl )KU3HU

3BE3I.

Mineunsiii [IyTs - Hama I' anakTuka.
[Tonoxxenue u nmxenue ConHia B
["anaxtuke. TuUnbl ralakTUK.
PannoranakTuky v KBasapsl.

UepHble ObIPHI B sA/Ipax raJaKTHK.

[ToaroroBka cooOImeHMI 00 Tamax
Pa3BUTHS ACTPOHOMHUH, O MPUKIIATHOM

U MUPOBO33PECHYCCKOM 3HAUCHHUH
ACTPOHOMHH, O METOJIAX IMOTYICHUS
HAyYHBIX aCTPOHOMHYECKHX 3HAHHMH,
OTKPBITUSX B COBPEMEHHOH aCTPOHOMUH.
3y4eHHEe COBPEMEHHBIX MPEICTABICHUH O
MPOUCXOXKACHUH U BOIOIMU COJIHIIA 1
3BE3.

VI3y4eHHe TUITOB TAJIAKTHK, PaIUOTATIAKTHK
1 KBa3apoB.

3y4yeHne IBIKECHUS HEOCCHBIX TEll,
HBOJIIOIIMHM 3BE3]1 U BCeIeHHOM, TPOIIecCoB,
MPOUCXOJIAIINX B 3BE3/1aX,

B 3BE3JIHBIX CUCTEMAX, B MEKIaJJaKTHYECKOMN
cpelie, MacIITaOHOW CTPYKTYPHI
Bceenennoit". O0bsicCHEHHE pacIIUpPEHUs
Bcenennol Ha OCHOBE 3aKoHa Xa00:1a.
[TonroToBKa K 0OCYKIEHUIO HEPEIIEHHBIX
mpo0Osem actpoHoMuH. [IpoBeneHne
HAOJIFOICHUH HEBOOPYKEHHBIM TJ1a30M

C UCTIOJIb30BAHUEM KOMITBIOTEPHBIX

[IPUIOKEHUHN JUIsl ONIPEIEICHUS
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Bcenennas. Paciimpenne

Bceenennoil. 3akon Xa601a. Paz6eranue
ranakTuk. Teopus bosbiioro B3psiBa.
PenukroBoe uznmydeHue.

MacmraOHasi CTpyKTypa

Bcenennon. MeraranakTuka.
Hepemiennsie npo6ieMbl aCTPOHOMUUN

M0JIO’)KEHUS HEOECHBIX 0OBEKTOB

Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3MS
CeBepHOTro NOJyIIapus U IPKUE 3BE3/bI.
[IpoBeneHne HaOMIOIEHUH B TEIECKOI
Jlynsl, mnaner, Mneunoro Ilytu.

YyacTue B IMCKYCCUU O HEPEIICHHbIX
npoOsemMax aCTpOHOMUU

Toro no pasneny

Paszznen 6. O0o01aoniee MOBTOPEHUE

6.1

O0oOm1aromiee
MOBTOpPEHUE

0O000111eH1E U CUCTEMATH3AIIUA
COJIepXKaHUs pa3/iesioB Kypca
«Mexanukay, «MonekymspHas Gu3uka u
TePMOJAMHAMUKAY, « DTIEKTPOIMHAMUKAY,
«Konebanus u BOJHBDY, «OCHOBBI
CIeIUAILHON TEOPHH
OTHOCUTEIIBHOCTIY, «KBaHTOBas
buzuKa», «3JIEMEHTHI aCTPOHOMUHU U
acTpPOPU3UKNY.

Ponb ¢pu3nku 1 aCTpPOHOMUU B
PKOHOMUYECKOM, TEXHOJIOTHYECKOM,
COLIMANILHOM M 3TUYECKOU cepax
NeATeTLHOCTH YEJIOBEKa, POJIb U MECTO
(U3UKN 1 ACTPOHOMUU B COBPEMEHHOM
HAYYHOW KapTUHE MUpPa, 3HAUCHUE

'YyacTue B TUCKYCCHH O POJIH (PU3BUKHU U
ACTPOHOMHMH B Pa3IUYHBIX chepax

eI TEeILHOCTH YSJIOBEKA.

[ToaroroBka cOOOIIEHUIA O MECTE
(bU3UIECKO KapTUHBI MUpPa B PAITY
COBPEMEHHBIX MPEACTABICHUN O IPUPOJE.
BrinorHeHHE yUeOHBIX 3aaHuH,
NMEMOHCTPUPYIOIIUX OCBOEHHE OCHOBHBIX
MOHATUN, (PU3NUECKUX BEIMYUH U 3aKOHOB
Kypca (U3UKH

10-11 xnaccoB
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ONMCATEIbHOM, CUCTEMATU3UPYIOLLIEH,
00BSACHUTENBHON U TPOrHOCTUYECKOM
byHKUH GU3MUECKON TEOpUH, pPOJlb
¢duznyeckoil Teopun B GOpMUPOBAHUU
npe/cTaBIeHUH 0 pU3nuecKol KapTuHe
MHpa, MECTO (PU3NYECKOI KapTUHBI MUpa
B 0OIIIEM Psily COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJCTABICHUN O

PUPOJIE

HToro no pazaeny

PesepBHOE Bpems 3
OBILEE KOJIMYECTBO 68
YACOB IIO TTPOT'PAMME

56



57



	СОДЕРЖАНИЕ ОБУЧЕНИЯ
	10 КЛАСС
	Раздел 1. Физика и методы научного познания
	Раздел 2. Механика Тема 1. Кинематика
	Межпредметные связи
	11 КЛАСС
	Раздел 5. Колебания и волны
	4) эстетического воспитания:
	5) трудового воспитания:
	6) экологического воспитания:
	7) ценности научного познания:
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Познавательные универсальные учебные действия
	Базовые исследовательские действия:
	Работа с информацией:

	Коммуникативные универсальные учебные действия
	Совместная деятельность:
	Регулятивные универсальные учебные действия
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ


