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IHHOSACHUTEJ/IBHAS 3AIINCKA

IIporpaMmma mo ¢u3mKe Ha ypOBHE CpedHero oOIIero oOpa3oBaHUS pa3paboTaHa Ha OCHOBE
MOJIOKEHUH H TpeOOBaHMH K pe3yJbTaTaM OCBOCHHS OCHOBHOW 0OOpa30BaTENbHOW MNPOTPaMMBbl,
npeacrasieHHbXx B @I'OC COQO, a takxke ¢ yu€ToM QenepanbHOi paboyeld MporpaMMbl BOCIIUTAHUS U
Konuenmmu mnpenogasanust ydeOHoro mnpeamera «®Pusuka» B 00pa30BaTElIbHBIX OpPraHU3ALMAX
Poccuiickoit ®eaepannu, peaan3yoMUX OCHOBHbIE 00pa30BaTeIbHbBIC TPOrPAMMBI.

[IporpamMma Mo ¢u3MKe ompenenseT o0s3aTeIbHOE MpPeAMETHOE COJep)KaHUe, YCTaHABIMBAET
PEKOMEHIIyEMYI0 IIOCJIEAOBATEIbHOCTh H3YUEHHMsI TEM U pa3feioB ydeOHOro mpenmera ¢ ydETOM
MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JOTMKH yu4eOHOTro Impoliecca, BO3PACTHBIX OCOOCHHOCTEH
oOyuaromuxcs. [Iporpamma mo ¢usuke Aa€T mpeacTaBieHHE O LENAX, COJIEPKaHWH, OOIIeH cTpaTeruu
0o0yuyeHMs, BOCIIUTAHMS W Pa3BUTHUSA OOydaIOIIMXCS CpeicTBaMU ydeOHOro mnpeamMera «Pusuxa» Ha
yriyOIEHHOM YPOBHE.

Wzyuenne Kkypca GU3MKKM  yrIyOlNEHHOTO  ypOBHS  MO3BOJSIET — pealn3oBaTh  3a/adyd
npodecCHOHANLHOW OpHEHTALlMK, HAampaBlIeHO Ha CO3JaHHde YCIOBHH JJsl TPOSBICHUS CBOHMX
MHTEJUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH KaIbIM OOY4YaIOIIMMCS, KOTOphle HEOOXOAMMBI MJIS
MIPOJOJDKEHUST 00pa30BaHMS B OPTaHU3ANUAX MPOGECCHOHANBHOTO 00Pa30BaHMUS 110 PA3NHYHBIM (DH3HKO-
TEXHUYECKUM U MHKCHEPHBIM CIIEIUATEHOCTSIM.

B mporpamme no ¢usnke onpeaessIoTcs IUIaHUPYEMble pe3ybTaThl OCBOCHHS Kypca (pu3uKu Ha
YpOBHE CpeqHero oOIIero o0pa3oBaHus: IMYHOCTHBIC, METAPEAMETHEIE, TpeIMeTHbIE (Ha yrryOnE€HHOM
ypoBHe). HayuHO-MeTO0JIOTHYeCKONH OCHOBOWM i pa3pabOTKu TpeOOBaHWN K JIMYHOCTHBIM,
METaIlpeIMEeTHBIM U MPEAMETHBIM Pe3ysbTaTaM 00y4YarollnuXcsi, OCBOMBIIHMX MPOTrpaMMy 1O (hU3MKe Ha
YPOBHE CpeAHero oouiero o0pa3oBaHus Ha yriyONEHHOM YPOBHE, SIBJISETCS CHCTEMHO-AEATETbHOCTHBIN
MOJIXO/.

[MporpaMma mo (u3MKe BKIIOYACT:

IUTAHUPYEMBIE PE3YJbTaThl OCBOCHUS Kypca (M3MKH Ha YrinyOJIEHHOM ypOBHE, B TOM 4YHCIE
IpeaMEeTHBIE Pe3ybTaThl 10 rogaM 00yUYeHHUS;

cojepkanue yaebHoro npeamera «dusnkay mo rogaMm o0ydeHUs.

IIporpaMma 1o ¢u3UKe UMEET NMPUMEPHBIM XapakTep M MOXET ObITh HCIIOJIb30BaHA YUUTEISIMU
(U3UKY U COCTaBICHHUS CBOMX PA0OYHX MPOrPaMM.

[MporpamMmMa mo (u3MKE HE CKOBBHIBAET TBOPUYECKYI0O WHHIMATHBY YYHTENeH M MpPEJOCTaBIsET
BO3MOKHOCTU ISl PeajM3alliil Pa3iIHYHBIX METOJMYECKHX MOJXOJ0B K MpENnoJaBaHWI0 (U3UKH Ha
yrIyOnEHHOM ypOBHE NPH YCIIOBUM COXPaHEHHS 0053aTeIbHOM YacTH colepKaHus Kypca.

Ou3nka Kak Hayka O HaumbOoyiee OOIIMX 3aKOHAX MPUPOJBI, BBICTYNAas B KadecTBE y4eOHOTO
npefMeTa B IIKOJIE, BHOCHUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHMH 00 OKpY’KarolleM MHUpe.
konpHBIA Kypc (U3MKH — CHCTEMOOOpasyIOLMHA AJISl €CTECTBEHHO-HAYYHBIX YUEOHBIX NPEIMETOB,
MOCKOJIBKY (pr3MYecKre 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SBJICHUH, H3y4aeMbIX XUMHUEH, OnoJIorHeH,
¢usnyeckoii reorpadueii u actpoHomueit. Mcnoib30BaHNe U AKTUBHOE TPUMEHEHUE (PU3UUCCKUX 3HAHUIM
ONpeNeNIIO XapakTep M OypHOE pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOrMH B cdepe 3HEPreTHKH,
TPAaHCHOPTA, OCBOCHHUSI KOCMOCA, TOJIyYEHHUsI HOBBIX MaTepUallOB C 3aJlaHHbIMH CBoOWcTBaMHu. M3yueHue
(GU3NKKM BHOCHT OCHOBHOM BKIaJ B (OPMUpOBaHHME €CTECTBEHHO-HAYYHOH KapTHHBI MHpa
oOyuaromerocs, B popMuUpoBaHue YMEHHI MPUMEHSTh HAYYHBIH METOJ TIO3HAHHMS MTPH BBITIOJIHEHHN UMH
y4eOHBIX HCCIEI0BAHHMN.

B ocHOBy Kypca Qu3uKH Ha ypOBHE CpeJHEro oouiero o0pa3oBaHus MOJIOKEH psA HIEH, KOTOpbIe
MOYKHO paccMaTpUBaTh Kak MPUHIIUIIBI €T0 TOCTPOCHUSI.

Hoesa wuenocmnocmu. B COOTBETCTBUM C HEW Kypce SIBISICTCA JIOTHUECKH 3aBEPIIEHHBIM, OH
COIECP)KUT MaTepuall U3 BCEX pa3leNoB (M3MKM, BKIIOYAET KaK BOMPOCHl KJIACCHYECKOH, TaK M
COBpEMEHHO! (PU3HKH.

Hoesn zenepanusayuu. B cooTBeTcTBUU C Hel MaTepuan Kypca (GU3UKH OOBEIMHEH BOKPYT
¢usnueckux Teopuid. Bemymum B Kypce sBisieTcs (OpMUpOBaHHE MPEACTaBICHHH O CTPYKTYpPHBIX
YPOBHSX MaTepUH, BEIIECTBE U ITOJIE.

Hoea zymanumapuzayuu. EE peanuzanusg TpeANoNaraeT WCIOIb30BaHUE T'yMaHHUTapHOTO
noTeHuyana Gpu3ndeckoil Hayku, OCMBICIICHUE CBSI3U Pa3BUTHS (PU3UKHU C pa3BUTHEM OOILIECTBA, a TAKKe
C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M IKOJIOTMYECKUMH MPOOIEMaMHU.



Hoea npuxnaounoiut nanpasnennocmu. Kypc ¢Guszmku yriayOnEHHOTO YPOBHS MpeArojiaract
3HAKOMCTBO C IMHPOKHM KPYTrOM TEXHHYECKUX M TEXHOJIOTHYECKUX MPHIIOKEHUH M3yUYeHHBIX TEOPHU U
3akoHOB. [Ipu 3TOM paccMaTpuBaroTCs Ha ypOBHE OOIIMX MpPEACTaBICHUH M COBpEMEHHBIE TEXHUUECKHUE
YCTPOMCTBA, M TEXHOJIOTHH.

Hoea IKonocuzayuu  peanuszyeTcs IIOCPEACTBOM  BBEACHHS DIIEMEHTOB  COJNEpKaHUS,
MOCBSIIEHHBIX SKOJIOTHYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3AaHBI C Pa3BUTHEM TEXHUKH U
TEXHOJIOTHH, a Takke 00CYyXIeHHs MpoOJjeM paluOHAIBLHOIO MPUPOJONOIB30BaHUS M HKOJIOTHUYECKON
Oe3o0rmacHOCTH.

OcBoeHre coaepKaHUS TPOrpaMMBl 1O (HU3MKE MODKHO OBITH IOCTPOSHO HA IPUHITUAIIAX
CHUCTEMHO-JIESITENbHOCTHOTO ToaxoAa. Jms ¢u3uku peanmzanusi 3THX NPUHOUIOB Oa3upyercss Ha
WCIIOJIb30BaHUN CaMOCTOSITENBHOTO SKCIEPUMEHTa KaK MOCTOSIHHO JecTByomero (akropa y4eOHOTO
nporecca. s yrioyOnéHHOTO ypOBHS — 3TO CHCTEMa CaMOCTOSITEIFHOTO YUYEHHYECKOTO IKCIIEPUMEHTA,
BKJIIOYAIOIIETO (PPOHTANbHBIE YYCHUYECKUE OMBITH MPH HW3yYeHHH HOBOTO MaTepHaja, JabopaTopHbIE
paboTel W paboOThl MpakTUKyMa. [Ipm 3TOM BO3MOXKHBEI [IBa CIOCO0a pealu3alud (QU3MYECKOTO
MpakTHKyMa. B mepBoM ciydae MpakTHKyM mpoBomutcs 6o B koHne 10 m 11 xiaccos, aubo mocie
MIEPBOTO M BTOPOTO TMONYTOAWNA B KaXKIOM W3 3THX KiaccoB. BTopoit crmocod — 310 mHTErpamus padoT
NpakTUKyMa B CHUCTEMY JIAOOpaTOpHBIX paboT, KOTOpHIE MPOBOJATCS B MPOIECCe M3yUEHHs pasjielna
(temsr). Ilpu 3TOM Moz paboTaMu MPakTUKyMa TOHUMAETCS CAMOCTOSITENBEHOE UCCIEOBaHUE, KOTOPOE
MIPOBOJIUTCS IO PYKOBOJICTBY CBEPHYTOT0, 0000MIEHHOTO BH/Ia 0€3 MOIMIAroBO HHCTPYKITUH.

B mporpamme mo ¢usnmke cucTemMa YYEHHUECKOTO SKCIEPUMEHTa, JIaOOpaTOpHBIX paboT u
NpakTUKyMa TMPEACTaBICHA EAMHBIM TepeyHeM. BbpIOOp TeMaTHUKH Al 3THX BUAOB YUYCHHYECKHX
MPAaKTHUECKUX pabOT OCYIIeCTBISETCS YyJYaCTHHKaMH OOpa3oBaTENbHOTO TMpoIecca WCXOAsl U3
OCOOCHHOCTEH MOYPOYHOTO IJITAHUPOBAHUS M OCHalleHMs kabuHeTa ¢usuku. [Ipu 3TomM obecrieunBaeTcs
OBIIaJIcHUE OOYYaIOUIMMHUCS YMEHHUSIMU TPOBOIUTH MPSIMBbIE W KOCBEHHBIC HM3MEPEHUS, MCCIIeJOBaAHUS
3aBUCHMOCTEH (DH3MUECKUX BEJIMYWH M MIOCTAHOBKY OMBITOB 10 IIPOBEPKE MPEIOKEHHBIX TUIIOTE3.

Bonpimoe BHMMaHHME ynensieTcs PEUISHHI0 PAacu€THBIX M KauyeCTBEHHBIX 3amad. llpm sTtom mms
pacuéTHBIX 3a/1a4y NMPUOPHUTETOM SBJISIOTCS 3a/Jayd C SBHO 33JaHHON M HESABHO 3aJlaHHOW (hHU3MYECKOMU
MOJIEIIBIO, TTO3BOJISIONINE MPUMEHSITh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasjeia
Kypca, TaK W HHTErpuUpysS TpHUMEHEHWe 3HAaHWI W3 pa3HbIX pa3nenoB. Jlis KadecTBEHHBIX 3ajad
NPUOPUTETOM SIBJISIFOTCS 3aJlaHusl Ha OObsICHEHHE/TIpeicKa3aHne NMPOTEKaHUsl (U3MUYECKUX SIBICHUH M
MIPOIIECCOB B OKPYIKAIOIICH KHU3HHU, TPEOYOIIUe BhIOOpa (QU3MUECKON MOJEIH Ui CUTYallMd MPAKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ tpeboBanusimu PI'OC COO k MaTepualibHO-TEXHUYECKOMY OO0ECIeUEeHHIO
y4eOHOro mpoiecca Kype (QU3MKd yriayOJIEHHOr0 YPOBHS Ha YPOBHE CpeIHEro ooiero oOpa3oBaHUs
JIOJDKEH W3y4aThCs B YCIOBHAX MpeIMeTHOro kaOwHera. B kabwnHere (M3MKH JTOJDKHO OBITH
HEo0XOMMOoe JTadopaTopHOe O0OpYyIOBaHWE IS BBHIMONHEHWS YKA3aHHBIX B IPOTpaMMme IO (QU3UKe
YYEHHUYECKUX OIBITOB, JIA00PAaTOPHBIX paboT M paboT MpaKTHKyMa, a TaKkKe JeMOHCTPAIMOHHOE
obopynoBaHue.

JemoHcTpanmonHoe o0opymoBaHue GOPMHUPYETCS B COOTBETCTBHH C MPHHIMIIOM MHUHHMAaIbHON
JIOCTAaTOYHOCTH M O0ECNeurBacT IMOCTAHOBKY TEPEUUCIECHHBIX B IMporpaMMme Mo (u3MKe KIOYeBBIX
JEMOHCTpAlMi  JUIi  WMCCIICJOBAaHWS M3y4aeMbIX SBJICHHH W  TIPOLECCOB, DMIUPHYECKHX U
(byHIaMEeHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MIPUMEHEHUH.

JlaGoparopHoe o0OopynoBaHME AJsl YYEHHYECKHX NPaKTHYECKHX padoT (opmMHupyeTcsi B BHIEC
TEMAaTUYEeCKUX KOMIUICKTOB M OOecleYnBaeTcs B pacu€Te OJHOTO KOMIUIEKTa Ha JIBYX OOYYaIOIIMXCA.
TemaTHuecKue KOMIUIEKTHI JIAOOPAaTOPHOTO 000pYy10BaHUS TOJDKHBI OBITH MOCTPOSHBI HA KOMILIEKCHOM
WCIIOJIb30BaHUU aHAJIOTOBBIX U IHU(POBBIX MPHOOPOB, a TAKXKE KOMITBIOTEPHBIX N3MEPUTENBHBIX CUCTEM B
BHUjIe IM(PPOBBIX JIAOOPATOPHH.

OCHOBHBIMH LIEJISIMU H3Y4eHHsI (PU3UKH B 001IIeM 00pa30BaHUU SIBIISIOTCS:

¢dbopMHupOBaHME HMHTEpeca W CTPEeMJIEHHs OOYyYaroIIMXCsi K HayYHOMY H3YYEHHIO HPUPOJBL,
pa3BUTHE MX MHTEIUIEKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pasBUTHE TPEJICTABICHUNA O HAYYHOM METOJIie TIO3HAHHWS ¥ (HOPMUPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOLICHHUS K OKPY KAIOLIUM SIBIICHHSIM;

(dopMHpOBaHIE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTaTa U3yYeHUs! OCHOB CTPOCHUS MAaTEpUH U
(byHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;



dbopMHpOBaHEe YMEHHUIH OOBICHATH SBJICHUS C UCIOJIL30BaHUEM (DU3NYECKUX 3HAHWH M HAYYHBIX
JTIOKA3aTeNbCTB;

¢dbopMHUpOBaHKE NpeNCTaBICHUH O Poiu (U3MKKM [UIA pa3BUTHA JAPYTHX E€CTECTBCHHBIX HAyYK,
TEXHUKHU U TEXHOIOTUH;

pa3BUTHE TIPEACTABICHUH O BO3MOXHBIX chepax Oymymel mpodeccrnoHaTbHONW AEATETbHOCTH,
CBSI3aHHBIX C PU3UKOM, MOATOTOBKA K JaJbHEHIIIEMy 00ydEeHHIO B 3TOM HaIIPABIICHHUH.

HocTwkenne 3TUX 1eneld oOecreunBaeTcsl pelleHreM CIeIyomuX 3a1ad B Mpolecce U3ydeHHs
Kypca ()M3UKH Ha YPOBHE CPEeTHETO 001Iero oopa3oBaHus:

MPHUOOPETEHHE CUCTEMBI 3HAHWN 00 OOMmMX (PU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIIOYAsT MEXaHUKY, MOJEKYISAPHYIO (PH3MKY, 3JIEKTPOAWHAMUKY, KBaHTOBYIO (M3UKY W 3JIEMEHTHI
acTpo(u3uKy;

(dbopMupOBaHHE YMEHHU IPUMEHATH TEOPETUYECKHe 3HAHUS T OOBSICHEHUS (PHU3MUECKUX
SBJICHUH B MIPUPOAC W TS NPUHATHS IPAKTHUECKUX PEIICHHUH B TIOBCETHEBHOM KU3HH;

OCBOCHHE CIIOCOO0B pelleHHs Pa3IMUHBIX 3a]1a4 C SIBHO 3aJlaHHOM (pu3nyeckoil Monenblo, 3a1ad,
MOJIPa3yMEBAOIINX CAMOCTOSTENFHOE Cco3AaHne GU3NIECKON MOJIENH, aICKBAaTHON YCIOBUSAM 3a7adu, B
TOM YHCIIE 337]ad MH)KEHEPHOTO XapaKTepa,

IIOHUMAaHHUEC (I)I/I?,I/I‘ICCKI/IX OCHOB W IIPUHIMUIIOB I[CﬁCTBHSI TEXHHUYCCKHUX YCTpOI\/'ICTB u
TEXHOJIOTHYECKUX MTPOIECCOB, X BIUSAHUS Ha OKPYKAIOIIYIO CPELY;

OBJIAJIECHHE METOJaMH CaMOCTOSITEIPHOTO IUIAHWPOBAaHWS W TPOBEICHHUS  (PU3UIECKHX
OKCIICPUMECHTOB, aHAJIM3a U UHTCPIIPETAIUU I/IH(I)OpMaHI/II/I, OIpeaAcCICHNA AOCTOBCPHOCTU IMOJTYUYCHHOI'O
pe3yJbTaTa;

CO3JaHUE YCJIOBHMM JJIA pa3BUTUS YMEHHUA IPOEKTHO-UCCIEIOBATEIbCKOW, TBOPYECKOM
JeSITeTbHOCTH;

pa3BUTHE HHTEpeca K cepam MpodhecCHOHANBHON AATEIFHOCTH, CBSI3aHHOM ¢ (PU3UKOIA.

B cootBerctBum ¢ TpeboBanmsivu DPI'OC COO yrioyOn€éHHBI ypOBEHb W3yYEHHUS Y4eOHOTO
npenmeta «@Du3nKka» Ha ypOBHE CcpemaHero oOmero oOpa3oBaHUS BBHIOMpAETCS OOYYArOIIUMUCH,
TUTAHUPYIOIMMHU TIPOJIOJKEHHE 00pa30BaHuUs 10 CIEHUATBLHOCTAM (PU3UKO-TEXHHYECKOTO MPOQUIIS.

Ha wusydenue ¢usuku (yrinyOs€HHBIH ypOBEHb) Ha YpPOBHE CpEIHEro oOIero oOpa3oBaHUs
otBoautcs 340 gacos: B 10 kmacce — 170 gacoB (5 yacoB B Henenro), B 11 kimacce — 170 gacos (5 9acoB B
HEJIEIIO).

[Mpeanaraemerii B mporpamMMe 1o (QU3MKE IMEpPEeYeHb JIAOOPATOPHBIX M TMPAKTUYECKUX padoT
SBIISIETCS PEKOMEH/IOBAaHHBIM, YUYHUTENb JeJaeT BHIOOP MPOBEEHUS JTa00PATOPHBIX PadOT W OMBITOB C
y4€TOM HHIMBUIYAITBHBIX 0COOEHHOCTEH 00yYarommuXxcsl.



COJEPXAHUE OBYYEHUSA
10 KJIACC

Pa3nen 1. Hayuynblii MeTO O3HAHUS NPUPOBI.

®usnka — ¢yHIaMeHTaIbHAs Hayka O Mpupojae. HaydHbBI MeTON TMMO3HAHUS H  METOIBI
WCCIIeIOBaHUS (PM3NUECKUX SBICHHA.

DKCIEPUMEHT U TEOPHs B TIPOIECCe MO3HAHMS MPpHUpoibl. HabmoqeHre u SKCepuMeHT B (hU3MKe.

Crioco0bl u3MepeHus (U3NIECKUX BETUYMH (aHAJTIOTOBBIC U ITU(POBLIC U3MEPUTEIILHBIC IPUOOPHI,
KOMIIBIOTEPHBIE TaTINKOBBIE CUCTEMBI).

ITorpenrHocTn H3MEPEHUHA (DU3NICCKUX BEIMINH (a0COITFOTHAS ¥ OTHOCHTEIIHHAS).

MopnenvpoBanue (GU3MYSCKUX SBICHUI M MPOILIECCOB (MaTepUaibHas TOYKA, aOCOIIOTHO TBEPIOC
TeJ0, UAcalIbHAs JKUIKOCTh, HICATLHBIA Ta3, TOUCUHBINA 3apsm). I nmoTe3a. @U3udeckuii 3aK0H, TPaHUITBI
ero npuMeHuMocTu. Ouznyeckas Teopusl.

Ponps 1 MecTo usuku B GOpMHPOBAHMH COBPEMEHHOW HAyYHOW KapTHHBI MHpPA, B PAKTUYECKON
JeSITeILHOCTH JIFOJICH.

Yuenuueckuii 3xkcnepumenm, nabopamophusie padomol, NPAKMUKYM.

W3mepenne cuiabl TOKa U HANPSOKCHUS B LIETIH MOCTOSHHOTO TOKA MPH MOMOINMA aHAJIOTOBBIX U
UGPOBBIX U3MEPHUTEIBHBIX TPHUOOPOB.

3HAKOMCTBO ¢ IUQPPOBOH adopaTopueii no ¢usnke. [Ipumepbl n3mepeHus GU3MIECKUX BETHINH
TIPH TTOMOIIIA KOMITBIOTEPHBIX JaTYHKOB.

Pasnen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexaanueckoe ABmkeHHe. OTHOCUTEIPHOCTh MEXaHHYECKOTO MBMKEeHNA. CrucTema oTcuéTa.

[Ipsimast u oOpaTHas 33724y MEXaHHUKH.

Pannyc-BekTop MaTepuaJIbHOM TOUKH, €r0 IIPOEKIUU HA OCU CUCTEMBI KOOpaAuHaT. TpaekTopus.

[lepememenne, CKOPOCTH (CPEmHSS CKOPOCTh, MTHOBEHHAS! CKOPOCTH) U YCKOPEHHE MaTepHUaTbHON
TOYKH, UX MPOEKITUN Ha OCH CUCTEMBI KoopauHaT. CloKeHre TIEPEMEIICHUN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE TMPSMOJIMHEWHOE JIBIDKCHHE. 3aBHCHUMOCTH KOOPJMHAT,
CKOPOCTH, YCKOPEHHS U TIYTH MAaTEPHAILHOW TOYKH OT BPEMEHHU M UX TpauKH.

CBobOogHOE majzieHne. Y CKopeHHe CBOOOIHOTO majieHus. [[Brmkenne Tena, OpOIIeHHOTO 10 YIIIOM
K TOPU30HTY. 3aBUCHUMOCTh KOOPJIMHAT, CKOPOCTH M YCKOPEHHUS MaTepUaTbHON TOYKH OT BPEMEHHU U UX
rpaduKu.

KpuBonuneitHoe nBuxeHue. [IBHKeHHME MaTepUaJbHOM TOUKM MO OKPYXKHOCTHU. YTJOBas M
JIMHEHHas ckopocTh. [leproa u yactoTa obpaieHus. [leHTpocTpeMuTelbHOE (HOPMAJIbHOE), KacaTeIbHOE
(TaHTeHIIMATBFHOE) U MOJIHOE YCKOPEHHE MaTepralbHON TOUKH.

TexHUYEeCKHEe YCTPOMCTBA W TEXHOJIIOTHYECKHE IIPOIECCHI: CIUIOMETp, IBWKEHHUE CHAPSIOB,
IeNHbIe, MeCTepEHIAThIC U PEMEHHBIE ITepeiadl, CKOPOCTHEIE TU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WILTFOCTPAINS KHHEMATHIECKUX XapaKTePUCTHUK JIBHKEHUSL.

CriocoObI UCCIIEI0BaHMUS IBIIKEHUM.

Wnmroctpanus mpeaenbHOro mepexoa 1 i3MEPEHNEe MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue IBUKEHHI C UCIIOIb30BAHUEM MEXaHHU3MOB.

ITanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue qeuxxeHus Teina, OpOLICHHOIO 0] YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

Hampasnenue CKOpOCTH IpH IBMKEHUH TI0 OKPY>KHOCTH.

[IpeoOpazoBaHue yriioBOW CKOPOCTH B PEYKTOPE.

CpaBHeHME MyTeH, TPACKTOPUH, CKOPOCTEH JBUKEHUS OJHOTO U TOTO XE TEJa B Pa3HbIX CUCTEMaX
OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

M3yueHue HEpaBHOMEPHOTO ABMXKEHUS C LIETIBIO0 ONPEICICHUSI MTHOBEHHON CKOPOCTH.

M3mepeHne yCKOpEeHUS TpH MPSMOIMHEHHOM pPaBHOYCKOPEHHOM IBIDKCHHH 110 HAKJIOHHOH
TJIOCKOCTH.

Hccnenoanue 3aBUCUMOCTH IMyTH OT BPEMEHHU MIPU PaBHOYCKOPEHHOM JABUKCHUU.



M3mepeHne yCKOpEHHS CBOOOTHOTO TaneHUS (PEKOMEHIOBAHO WCIIOIB30BaHUE MHQPPOBOI
nmabopaTopun).

W3yuenne OBWKEHHsI Tejna, OpOIICHHOTO TOpPH30HTalbHO. lIpoBepka THIOTE3bI O MPSIMON
MIPONOPIIMOHATBHOMN 3aBUCIMOCTH MEXAY JaIbHOCTBIO MONETA M HAYaJIbHOM CKOPOCTHIO Teja.

M3yueHue ABMKEHUS Tella IO OKPY>KHOCTHU C OCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO.

HccnenoBanne 3aBHCHMOCTH TIepro1a 00paieHrsi KOHUYeCKOTO MasTHAKA OT €r0 apaMeTpOB.

Tema 2. Jlunamuxa.

IlepBriii 3akoH HeroToHa. MHepruanbHble cucTeMbl OTcu€Ta. IIpUHIUIN OTHOCHUTENBHOCTU
lamunes. HemHepimansHbeie CUCTEMBI OTCUETA (OTIpeAeTIeHIE, TPUMEPH).

Macca tena. Cuna. [IpyHIMI Cynepno3uiuu cui.

Bropoii 3akon HeroToHa 1151 MaTepuaIbHOM TOUKH.

Tpetuii 3akoH HproTOHA /151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PaBUTAIIMOHHON M MHEPTHOM MacChl.

Cuna TspKecTH. 3aBHCUMOCTb YCKOPEHHUS CBOOOJHOTO MaJACHUS OT BBICOTHI HaJl MOBEPXHOCTHIO
TUTAHETHI U OT Teorpaduueckoi mupoThl. JBikeHrne HeOECHBIX TEN U MX CITyTHHKOB. 3akoHbI Kerepa.
IlepBasg kocMHUYECKAst CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, ABIXYIIErocs ¢ yCKOPEHUEM.

Cuna tperms. Cyxoe Tpenne. Cuna TpeHHUs CKOJNBKEHHUS W cuiia TpeHus mokos. Koaddurment
TpeHusl. Cuia CONpOTUBIECHUS IPU IBUKCHUU Tella B )KUIKOCTU WIIU rase, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHUTCIIBHOT'O ABMKCHUA.

Hasnenue. 'mapocratuueckoe nasienue. Cuna Apxumena.

TexHuueckue yCTpOIICTBA W TEXHOJOTMYECKHE MPOLECCHL:  MHOAUIMIHUKU, JBUXKCHUE
HNCKYCCTBCHHBIX CITYTHHUKOB.

Hemoncmpayuu.

Habmronenue nBrKeHHs TeNl B MHEPIUANBHBIX U HEWHEPIHAIBHBIX CHCTEMAaX OTCUETA.

[IpuHIMI OTHOCUTENBHOCTH.

Kauenne ABYX NWJIMHAPOB WJIM 1IapOB pa3H0ﬁ MAacCChbl C OJMHAKOBBIM YCKOPCHHUEM OTHOCHUTECIBHO
HEUHEPLHUAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOAEUCTBYIOLIEH MPUIIOKEHHBIX K TNy CHJI C IIPOU3BEACHUEM MACChHI TEJa Ha €ro
YCKOPEHHUE B MHEPLIMAJILHOW CUCTEME OTCUETA.

PaBencTBo CHUJI, BOBHUKAIOUIUX B PEIYJILTATC B33HMOZ[€I>'ICTBHH TECII.

N3mepenne Macc 1o B3aUMOACHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOIbEME U aJACHUU.

LenTpoOexHbIe MEXaHU3MBI.

CpaBHEHHE CUJT TPEHUSA [TOKOS, KAYEHUS U CKOJIbKEHUSL.

Yuenuueckuii axkcnepumenm, nabopamopnuvie padomoi, PAKMUKYM.

W3mepenne paBHOACHCTBYIOIIEH CHII TIPU ABIKEHUH OpyCKa MO0 HAKJIOHHOM MIIOCKOCTH.

[IpoBepka rumoTe3pl 0 HE3ABUCHUMOCTH BPEMEHH JBMKEHUS OpycKa 10 HAKIIOHHOM IJIOCKOCTH Ha
3aJJaHHOE PACCTOSHHE OT €r0 MaCCHhl.

HccnenoBanue 3aBUCUMOCTH CHIT YIPYTOCTH, BO3HUKAIOIIUX B MIPYKUHE U PE3MHOBOM 00pasiie, OT
ux aedopmanmu.

Wzyuenne ABMKEHHS CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON depes JIErKUi OJIOK.

W3mepenne ko3 GuimeHTa TpeHus 1Mo BeJIMYMHEe YriaoBoro kodddurimenra 3apucumoctr Frp(N).

UccnenoBanue nBmxeHUs Opycka IO HAKIOHHOM IUIOCKOCTH C MEPEMEHHBIM KO3(p(PHINEHTOM
TPEHHUS.

M3yueHue ABMKEHUS TPy3a HAa BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynaTensHoe U BpalaTeaIbHOE ABMKEHUE TBEPAOTO Teiaa. MoMeHT
CHJIBI OTHOCHTENHFHO ocH BpamieHus. [lnedo cumpl. CriokeHHE CHII, MPUWIOKEHHBIX K TBEPAOMY TeEIy.
Ilentp TsKECTH TENA.

VYcnoBus paBHOBECHS TBEPIOTO TeENA.

YcroiunBoe, HEYyCTOHYHBOE, O€3pa3IMYHOE PABHOBECHE.

TexHUYecKue yCTPOMCTBA M TEXHOJOTMYECKHE MPOIIECChl: KPOHIITEHH, CTPOUTENBHBIN KpaH,
penéTyarbie KOHCTPYKLHUU.



Hemoncmpayuu.

YcioBusi paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie padomoi, nPAKMUKYM.

Hccnenoanue ycinoBuil paBHOBeCHs TBEPAOTO Teja, UMEIOIIET0 OCh BPAILICHUS.

KonctpynpoBaHre KpOHIITEHHOB U pacy€T CUII yIPYTOCTH.

Nzydenne ycToMuMBOCTH TBEPAOTO TENA, UMEIOLIETO IJIOMAAb OTIOPHI.

Tema 4. 3akonvl cOXpanHeHUus 8 Mexanuke.

NMnoynsc MarepuanbHOM TOYKHM, CHUCTEMBl MAaTepUajbHbIX To4eK. LIeHTp Macc cucreMbl
MaTepuanbHbIX ToueK. Teopema o ABMKEHUH LIEHTpa Macc.

Nmnynec cuisl ¥ UI3MEHEHNE UMITYJIbCa Tela.

3aKoH COXpaHEHUs UMITYJIbCA.

PeaxkTtuBHOE BUXKEHHE.

MowMmeHT umIynbca MaTepuanbHOW ToukH. IlpencraBneHne o coOXpaHEeHMM MOMEHTa MMITyJbCa B
LEHTPAJIbHBIX MOMSX.

Paborta cuipl Ha ManoM W Ha KOHEYHOM IepememnieHnd. | padudeckoe mpeacTaBieHHEe padOTHI
CHUIBI.

MouHoCTh CHIIBL.

Kunerndeckast sHeprusi MaTepruaibHON TOYKH. Teopema 00 M3MEHEHHH KHHETUYECKOWH DHEPTruu
MaTepUaIbHON TOYKH.

IloTreHumanbHble 1 HEMOTEHUMANbHbIE cuibl. [loTeHnumanbHas sHeprus. [loTeHnyanbHas sHeprus
yopyro negopMHUpOBaHHON MpyXUHEI. [loTeHIIManbHas SHEPTUs Tela B OJHOPOIHOM TPaBUTAIIHOHHOM
nosie. [loreHnManbpHas YHEPTUs Tea B TPABUTAIIMOHHOM T10JIe OJJHOPOIHOTO Iapa (BHYTPH M BHE IIapa).
Bropas kocmuueckas ckopocTb. TpeThbs kocMudeckasi CKOpOCTb.

CBs13p pabOTHI HEMTOTEHITUAIBHBIX CHUII C HK3MEHEHHEM MEXaHUYECKOM SHEPTUU CHCTEMBI Tell. 3aKOH
COXpaHEHUsI MEXaHUYECKOU SHEPTUU.

VYipyrue u Heynpyrue CTOIKHOBEHHUS.

YpaBHenue bepHymnu s uaeanbHOW KUJKOCTH Kak CIEACTBME 3aKOHA COXPaHEHUs
MEXaHUYECKON SHEPTUH.

TexHudyeckne yCTpOMCTBa M TEXHOJOTHYECKHE IPOIECCH: ABIKEHHUE pPaKeT, BOJOMET, KOMEP,
NPY>KUHHBIA TUCTOJIET, TUPOCKOII, QUTYpPHOE KaTaHWE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTnBHOEC NBUKEHHE.

N3mepeHne MOIHOCTH CUIIBI.

W3Menenue sHEpruu Tema Mpy COBEPIICHHH PabOTHI.

B3auMHbIe IpeBpallleHds KUHETUYECKON U TIOTEHUNAJIbHOW YHEPruil IpU JIEHCTBUX HA TEIO CHIIBL
TSKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEPruy IPpHU CBOOOAHOM Ma/ICHHUH.

Yuenuueckuii axkcnepumenm, nabopamopnuvie padomoi, PAKMUKYM.

M3mepenne nMitynbca Tea o TOpMO3HOMY Iy TH.

W3mepeHue cuitbl TSTH, CKOPOCTH MOJEIH SJIEKTPOMOOWIIS M MOIITHOCTH CHJIBI TSTH.

CpaBHEHME N3MEHEHUS UMITYJIbCA TENIA C UMITYJIBCOM CHIIBI.

HccnenoBanne coxXpaHeHUs HMITYJIbCA TIPY YIIPYTOM B3aHMOIEHCTBUH.

W3mepeHne KMHETHYECKON S3HEPTUH Tella TI0 TOPMO3HOMY ITyTH.

CpaBHeHHUE W3MEHEHUS TOTEHIHATIBLHON SHEPT U MPYKUHBI C pabOTOM CHIIBI TPEHHSL.

Omnpenenenre padOTHI CHITBI TPEHHUS TIPH IBMKEHNUH TeJla TI0 HAKIIOHHOW TIOCKOCTH.

Pa3nen 3. MoJekyasipaas (pM3UKa U TEPMOAUHAMUKA.

Tema 1. Ocrosvt MOAEKYAAPHO-KUHEMUYECKOT MEOPU.

OCHOBHBIE TIOJIOKECHHSI MOJIEKYJIsIpHO-kuHEeTHIecKoi Teopun (MKT), ux ombiTHOE 000CHOBaHUE.
Hduddysus. BpoyHOBCKOE ABMXKEHHE. XapakTep IBWKCHHS M B3aMMOJICHCTBUS YacTHUI[ BEIECTBA.
Mogenu cTpoeHus ra3oB, KUAKOCTEH M TBEPABIX TN U O0BSCHEHHE CBOMCTB BeLIECTBA HA OCHOBE STHX
Mmozeneil. Macca u pazmepsl MoJieky (atomoB). KonuuectBo Bemectsa. [loctosinnass ABoraapo.

TemnoBoe paBHOBecHe. TemrepaTypa u crmocoos! e€ mmeperus. [llkana remmepatyp Lleascust.



Mogenp uaeaspHOTO ra3a B MOJIEKYJSIPHO-KMHETHYECKOW TEOPUM: 4YaCTHUIBl ra3a JBHXKYTCS
Xa0THUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

I'azoBble 3akoHBl. YpaBHeHue MenpaeneeBa—Knanelipona. AOcomoTHas TemiepaTypa (IIKana
temneparyp KensBuna). 3akon [lansTona. M3omporiecchl B H1€albHOM T'a3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. | padudeckoe mnpencraBieHre H30MPOIIECCOB: H30TEPMa, H30X0pa, n300apa.

CBsi3p MEXIy IaBICHWEM H CpeIHEH KHHETHYECKOW HHEepPrhei MOCTYyHaTeIhbHOTO TETIOBOTO
JOBIDKEHUSI MOJIEKYJ WAEalbHOTO ra3a (OCHOBHOE YpaBHEHHE MOJCKYJISPHO-KMHETHUECKOH TEOpHH
HIeaTBHOTO Ta3a).

CBs13p  aOCONIOTHOW TeMIIEepaTypsl TEPMOAMHAMHUYECKOW CHCTEMBI CO CpEeTHEH KHHETHYEeCKOH
SHEprueil MocTynaTeabHOro TEMIOBOTO ABM)KEHNUS €€ YaCcTHLI.

TexHuueckre YCTPOHMCTBA M TEXHOJOTHMYECKHE IPOLECCHl: TEPMOMETpP, OapoMeTp, MOIydeHHe
HaHOMAaTEPHUAJIOB.

Hemoncmpayuu.

Mopnenu IBUKEHHS 4acTHUI] BEIIECTBa.

Mopnens OpOyHOBCKOTO IBHKEHUISL.

Buneoponuk ¢ 3anuChi0 pealbHOTO OPOYHOBCKOTO IBHKEHIISL.

Hduddyszus xuakocTei.

Mogens onsita IllTepHa.

[IpuTskeHne MOJIEKYII.

Mojenu KpUCTaJUIMYECKUX PEIIETOK.

HabGnronenue u ncciieioBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanne mpolecca yCTAaHOBJICHUS TEIUIOBOTO PABHOBECHS TPU TEIIOOOMEHE MEXITY
ropsiueil U XOJI0JHOW BOJIOH.

WzydyeHnne  wm3oTepMuueckoro  mporecca  (PeKOMEHJOBAaHO  HCIONB30BaHWE  MHA(POBOM
naboparopun).

N3ydenune n30xXopHOro mporecca.

Nzyuenne nzobapHOro npoiecca.

[IpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuxa. Tennosvie mawiunul.

Tepmomunamuueckas (T/]) cucrema. 3amaHue BHENTHUX YCIOBUW IS TEPMOIUHAMUYECCKOM
cucteMbl. BHeltHue 1 BHYTpeHHHE napaMeTpsrl. [lapaMeTpsl TEpMOAMHAMUYECKONW CUCTEMBI KaK CPEIHHE
3HAUEHHUSI BEJIMYMH, ONUCHIBAIOLINX €€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawanmo TtepMonnHamMuku. CaMOIpOM3BONIbHAS —peJakcalys TepMOJAWHAMUYECKOH
CHCTEMBI K TEINIOBOMY PABHOBECHIO.

Mogenp uneanbHOro raza B TEPMOAMHAMHUKE — CHCTEMa YpaBHEHUH: ypaBHeHUE MeHeneeBa—
Knaneiipona u BbIpaxkeHHe A7 BHYTPEHHEH SHEpruu. YCJIOBHUA MPUMEHHUMOCTH 3TOW MOJENU: HHU3Kas
KOHIIEHTpAIls YacTHUIl, BHICOKHE TeMmIepaTypbl. BrlpakeHue Ui BHYTpeHHEH >HEPTUH OJHOATOMHOTO
UJ€aNbHOrO rasa.

KBasucrarnueckue 1 HeCTaTUIECKHE MTPOIECCHI.

OnemeHTapHast paboTa B TepMoanHamMuke. Bwraumcnenwne pa®oTel mo rpaduky mporecca Ha PV-
Juarpamme.

Tennonepenaya kak crocod U3MEHEHHUsI BHYTPEHHEH SHEPriuH TEPMOANHAMHYECKOH cUCTeMBI 0e3
coBepuieHns padoTel. KOHBEKIHA, TETTONMPOBOAHOCTD, U3TyUeHHE.

KonnuectBo Temnotsl. TemnoéMkocTs Tena. YAenpHas M MOJIIpHas TEMJIOEMKOCTH BEIIECTBA.
VYpaBHeHne Maiiepa. YienpHas TeIuloTa CropaHus ToruimBa. Pacyé€r koimmdecTBa TEIJIOTHI MpHU
terutonepenade. [lonstie 00 agnabaTHOM MpoIiecce.

IlepBrii 3aK0H TepMoaguHAMUKH. BHYyTpeHHssa sHeprusi. KonmndyecTBo TemmoTsl 1 paboTa Kak Mephl
WU3MEHEHUs BHYTPEHHEH SHEPTUU TEPMOJUHAMUUYECKON CUCTEMBI.

Bropoii 3aKkOH TepMOAMHAMUKH [JIs PAaBHOBECHBIX IIPOIIECCOB: 4Yepe3 3aJaHHOE PABHOBECHOE
COCTOSIHME€ TEPMOJWHAMHYECKOW CHUCTEMBI TPOXOAWT EJUHCTBEHHAas anuabara. AOCOIOTHAS
TeMIeparypa.

Bropoit 3ak0H TEpMOAWHAMUKY JIJIs1 HEPAaBHOBECHBIX MPOLIECCOB: HEBO3MOXKHO NEPENaTh TEIIOTY
oT Oojee XxomomHOTO Tenma K Oojee Harperomy 0Oe3 kommeHcaruu (Kmaysmyc). HeobOpatumocThb
MPUPOIHBIX IPOLECCOB.



IIpunmune! aeiictBus TernoBbix MamuH. KITT.

Maxkcumansnoe 3nauenue KITJI. [uxn Kapho.

OKOJIOTMUECKHE AaCHeKThl KCHOJIB30BaHUS TEIUIOBBIX JBUTraTeNneil. TemnoBoe 3arpsa3HEHUE
OKpY>KaloIen Cpebl.

TexHUUecKUEe YCTPOMCTBA M TEXHOJOTHYECKHE IPOLIECCH: XOJOMWIbHUK, KOHIUIMOHED,
MU3EIbHBIA W KapOIOpaTOPHBIN JBUTATENH, MapoBas TypOWHA, MONyYeHHE CBEPXHHU3KHUX TEMIIepaTyp,
YTWIM3AIUSL ~ «TEIUIOBBIX»  OTXOJOB C  HCHOJB30BAHMEM  TEIUIOBOTO  HACOCA,  yTHIW3AILMS
OMOOPTaHMYECKOTO TOTLTUBA JIJISl BRIPAOOTKH «TETLTIOBOM» U 3IIEKTPOIHEPTHH.

Hemoncmpayuu.

N3MeHeHue TeMIieparypsl py aauadaTHIeCKOM PaCIIPCHUN.

BosaymHoe orauso.

CpaBHEeHHE yAETBHBIX TEIUIOEMKOCTEN BEIIECTB.

CriocoObl U3MEHEHUS BHYTPCHHEH 3HEPTuu.

Hccnenopanue ajgnabaTHOTO mpoiiecca.

KoMmnbroTepHble MOIEIN TEIUIOBBIX ABUTATEICH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

N3mepeHne yaenbHON TEIIOEMKOCTH.

HccnenoBanue nporecca OCThIBAaHUS BELIECTBA.

Hccnenoanne agnabaTHOTO Mpoiiecca.

N3yuenue B3aMMOCBSI3U YHEPTUU MEKMOJIEKYJISIPHOTO B3aMMOJICHCTBUA U TEMIIEPATYPhl KUICHUS
JKUJIKOCTEH.

Tema 3. Azpecammnvie cocmoanusn eeuecmea. Dazosvie nepexoonl.

[TapooOpa3oBanue U KOHACHCANUs. VicmapeHue u KutneHue. Y ieibHasl TerioTa napooopa3oBaHusl.

Hacrimennrle W HeHachIlIeHHBIE Tapbl. KadecTBeHHAas 3aBUCHUMOCTH IUJIOTHOCTH U JAaBJICHHS
HACBIIICHHOTO TIapa OT TeMIIEPaTyphl, UX HE3aBHCHMOCTH OT 00BEMa HACHIIIEHHOTO Tapa. 3aBUCUMOCTh
TEMIIEPATypbl KUIICHUS OT JABJICHUS B KUAKOCTH.

BrnaxxHOCTh BO3yxa. AGCOIIOTHAS M OTHOCUTEIbHASI BJIAYKHOCTD.

Teépmoe teno. Kpucrammmueckue u amopdHble Teja. AHHM30TPONHUS CBOWCTB KPHCTAJUIOB.
[InaBnenue u KpucTayUIM3anys. Y enbHAS TEIUIOTA TuiaBieHus. CyonmuMmarusi.

Hedopmanuu tBEpHOro Tena. Pactsokenne u cxkatme. Cnsur. Monyns HOnra. [lpenen ynpyrux
nedopMaruii.

TemnmoBoe pacmvpeHHe XUAKOCTEH H TBEPABIX Tel, OOBEMHOE M JIHMHEWHOE paclupeHue.
AHTapMOHH3M TEIUIOBBIX KOJeOaHWi 4acTHIl BEIIECTBA KaK MPUYHMHA TEIUIOBOTO pacIIUpeHus Ten (Ha
KaueCTBEHHOM YPOBHE).

[IpeobpazoBanue sHEpTUM B (Pa30BHIX MIEpexo/ax.

YpaBHEeHHE TETIIOBOTO OalaHca.

INoepxHocTHOE HaTspKkeHUE. KoadGuIieHT NOBEpXHOCTHOTO HaTshKeHYsl. KanuiuispHbie sSBICHUS.
JaBiieHue noa UCKpUBIEHHON MMOBEPXHOCTHIO xkuaKocTu. @opmyna Jlamnaca.

TexHuueckue ycTpoilcTBa M TEXHOJOTHMYECKHE MPOLECCHL: >KUIKHUE KPUCTAJIbl, COBPEMEHHBIE
MaTepHaIb.

Hemoncmpayuu.

TemoBoe pacuIMpeHue.

CBoiicTBa HACHIIICHHBIX HApPOB.

Kunenue. Kunenue npu NOHM>KEHHOM JaBJIEHUU.

M3mepenue cuiibl MOBEPXHOCTHOTO HATSHKCHMUSL.

OIBITHL ¢ MBUTBHBIMU TUIEHKaMHU.

CmaunBanme.

Kanmnnspusie sBieHwms.

Mogenu HEHbIOTOHOBCKOU KUAKOCTH.

Croco0bI M3MepeHHs BIIAYKHOCTH.

Hccnenoanne HarpeBaHus M TUIABJICHUS KPUCTAIUIMYECKOTO BEIIECTRA.

Bunasr nedpopmannii.

Habmonenue manbix nedopmanuii.

Yuenuueckuii axkcnepumenm, nabopamopnuvie pabomoi, NPAKMUKYM.

M3yvenue 3aKkoHOMEpPHOCTEHN UCTIapEHUS )KUIKOCTEH.



M3Mepenue yienbHON TETUIOTHI TUIABICHUS JIbJA.

M3yueHue CBOMCTB HACBHIIEHHBIX APOB.

H3mepenne abCOMOTHOM BIa)KHOCTH BO3/yXa U OLIEHKA MACChl ITIapOB B IIOMELICHUH.

N3zmepenne ko3 duipienTa moBepXHOCTHOTO HATSDKEHHS.

Wsmepenne moxymst FOwra.

HccnenoBanne 3aBUCUMOCTH Je(OpMaIK PE3UHOBOT0 00pa3ia OT NPUIOKECHHON K HEMY CHJIBI.

Pasnen 4. DnexkTponnnaMuka.

Tema 1. Inekmpuueckoe noie.

OnexTpuzanys Tea U e€ MpOosiBICHUs. DJIEKTPUUeCKUi 3apa. [IBa BUIa RJIEKTPUYECKUX 3apsiIOB.
IIpoBOAHMKH, HWANEKTPUKHM M TOJIYNPOBOAHUKH. OJIEMEHTApHBIM D3JEKTpPUUYECKUI 3apsaa. 3aKkoH
COXPaHEHUs 3JIEKTPUUECKOTO 3apsaa.

Baumogpeiictsue 3apsaoB. Toueunsie 3apsiapl. 3akoH Kynona.

Onektpuyeckoe nosue. Ero nelicTBue Ha 3IeKTpUUECcKUe 3apsiibl.

Hanpsokéanocts  anekTpuyeckoro  monsa.  [lpoOHbeiit  3apsa.  Jluaum — HanpsHKEHHOCTH
AJEKTPUIECKOro noist. OJHOPOIHOE SIEKTPUUECKOE MOJIE.

IloTeHIMaNBbHOCTh  3IEKTPOCTATUYECKOrO MOJIA. Pa3HOCTh TNOTEHIMANOB M HANpsHKEHHUE.
[loreHnumanbHas sHeprus 3apsia B 3JeKTpocTaThdeckoM mojie. [loTeHnuan 3JeKTpocTaTHYeckoro moJs.
CBs3p HampsHKEHHOCTH NOJMSI M PA3HOCTH IOTEHIMAJOB [UIA 3JIEKTPOCTATHUECKOro IMOJsl  (Kak
OJITHOPOAHOT0, TaK ¥ HEOAHOPOIHOTO).

ITpuHLMT CYNEepNO3UIIUH IJIEKTPUIECKUX MOJeH.

[Tone Toueunoro 3apsina. [lone paBHOMepHO 3apspkeHHOM cdepbl. [loge paBHOMEPHO 3apsKEHHOTO
mo o0béMy mapa. lloime paBHOMEpPHO 3apsDKeHHOW OECKOHEYHOW TUTOCKocTH. KapTwHbl nwHUN
HaIpPsHKEHHOCTH ATUX ITOJIEW U DKBUIIOTEHLUAIBHBIX IIOBEPXHOCTEM.

IIpoBOAHMKH B 3EKTPOCTATHUECKOM I0JIE. Y CJIOBHE PABHOBECHS 3apsIIOB.

JIM3IIEKTPUKY B 3J1EKTPOCTaTUIECKOM ToJe. J{ManeKTpruiecKasi IPOHUIAEMOCTD BEIIECTBA.

KongencaTop. D1eKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD IIJIOCKOTO KOHIEHCATOPA.

INapannensHOe coenHeHne KoHIeHcaTopoB. [locnenoBarenbHOe coeAMHEHNE KOHEHCATOPOB.

OHeprus 3apsuKeHHOT0 KOHAEHCaTopa.

JIBr>KeHHe 3apsHKEHHOM 4acTUIBI B OJTHOPOJHOM IEKTPHUUECKOM I0JIE.

TexHudyeckne ycTpoiicTBAa M TEXHOJOTMYECKHE TIPOILECCHL: 3JEKTPOCKOI, 3IEKTPOMETP,
AJIEKTPOCTATHYUECKAS 3al1Ta, 3a3eMJICHUE JIEKTPONPUOOPOB, KOHIEHCATOPEI, reHepaTop Bau ne ['paada.

Jemoncmpayuu.

YCTpOoHCTBO M PUHINI JEUCTBHA MIEKTPOMETPA.

DNEKTPUUYECKOE TOJIE 3aPSHKEHHBIX [TAPHUKOB.

DIEKTPUUYECKOE MOJIE IBYX 3apsKEHHBIX TUIACTHH.

Mogens 3nexkTpocTaTndeckoro reneparopa (Ban ge ['paada).

IIpOBOAHUKH B AJIEKTPUUECKOM TIOJIE.

DnexTpocTaTuyeckas 3amuTa.

YCTpORCTBO U IEHCTBUE KOHAEHCATOPaA IOCTOSIHHOM M IEPEMEHHON EMKOCTH.

3aBHUCUMOCTb JIEKTPOEMKOCTH IIOCKOTO KOH/IEHCATOpa OT IJIONaAN TUIACTHH, PACCTOSHHS MEXIY
HUMH U JUDIEKTPHYECKON TPOHUIIAEMOCTH.

OHeprus 3JEKTPUUECKOTro MOJIs 3apsHKEHHOr0 KOHAEHCATOopa.

3apsiaka U pa3psika KOHAEHCATOpa yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nadopamopuuie pabomul, npAKMUKYM.

OneHka cu B3auMOJICHCTBHS 3apsKEHHBIX TEI.

Habmionenue mnpeBpamieHnsi HEPrUM 3apsDKEHHOTO KOHAEHCATOpa B JHEPIUi0  U3ITydeHUs
CBETOINO/IA.

W3ydenne nmpoTekaHus TOKa B IIETH, COJepKaIlei KOHAEHCATOP.

Pacnpenenenne pa3HOCTM TOTEHUMANIOB (HANPSDKEHUs) MPH TOCIENOBATENILHOM COCIUHEHUH
KOHJICHCAaTOPOB.

Hccnenoanne paspsaaa KOHAEHCATOPA Ye€Pe3 PE3UCTOP.

Tema 2. [locmosannuwtii 31eKmpuydecKuil nokx.

Cuna toxka. I1ocTOAHHBIN TOK.

VYci10BUsL CyLIECTBOBAHUS IOCTOSIHHOTO 3JIEKTpU4ecKoro Toka. Mcrounuku Toka. Hampsokenue U
u DJIC &.



3akon Oma 1 ydacTKa IETH.

DNEKTPUYECKOE COMPOTUBICHNE. 3aBUCHMOCTh CONPOTHUBIICHHS OJHOPOJHOTO TIPOBOJHHUKA OT €ro
JUTMHBI 1 TUTOIIAAN TONEPEYHOr0 CEUeHHs. Y AeTIbHOE COMPOTHBIICHHUE BEILIECTRA.

[TocnenoBatenbHOE,  MapaienbHOE, CMEIIAHHOE  COCIUHEHHWE  MPOBOJHHUKOB.  Pacuér
Pa3BEeTBIEHHBIX JIEKTpHUIecKuX mernei. [Tpasmma Kupxroda.

Pabora anextpuueckoro Toka. 3akoH [xoyns—Jlenma.

MOUTHOCTB 3IEKTPUIECKOTO TOKa. TernmoBas MOLUIHOCTh, BBIACIsIEMasi Ha Pe3UCTOpe.

OJIC u BHyTpeHHee CONMPOTHBIICHWE WCTOYHHMKA TOKa. 3akoH OMa Ui TMONHOW (3aMKHYTOM)

3JIEKTPpUUYECKOM 11enu. MOIHOCTh UICTOUYHMKA TOKa. KopoTkoe 3aMbIKaHHE.

Konnencatop B 1enu NOCTOSHHOTO TOKA.

TexHuueckre yCTPOHCTBA W TEXHOJOTWYECKHE MPOLECCH: amIepMeTp, BOJILTMETP, PEocTar,
CYETUHK IIIEKTPHIECKON SHEPTHH.

Hemoncmpayuu.

H3mepeHne CUITbl TOKA M HAPSDKEHUSL.

HccnenoBanne 3aBHCHUMOCTH CHIJIBI TOKa OT HANPSDKEHHS JUIS PE3UCTOpA, JIaMIThl HAKATWBAHUS U
CBETOJINO/IA.

3aBUCUMOCTH CONPOTUBIICHUS IUIUHIPUICCKUX MTPOBOAHUKOB OT JJIMHBIL, TJIOMIAH TONEPEIHOrO
CEYCHHUS U MaTepHana.

HccnenoBanne 3aBUCHMOCTH CHITBI TOKA OT COMPOTHBIIEHUS MPH MMOCTOSHHOM HATIPSKEHUH.

IIpsmoe wu3mepenne OJIC. KopoTkoe 3amblkaHue€ TajllbBaHUYECKOTO »3JIEMEHTAa U OIeHKa
BHYTPEHHETO COMPOTHUBIICHUSI.

Crioco0sI coeTMHeHNs NCTOYHUKOB Toka, DJIC Oarapeii.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKy MOJTFOCAMU HCTOYHHUKA TOKA OT CHJIBI TOKA B IETIH.

Yuenuueckuii 3xkcnepumenm, nabopamopnuvie padomoi, PAKMUKYM.

HccnenoBanne cMemaHHOTO COSIMHEHUS PE3UCTOPOB.

W3mepenne ynenpbHOTO COMPOTHBIICHHUS TIPOBOTHUKOB.

HccnenoBanne 3aBUCUMOCTH CHITBI TOKA OT HANIPSKEHUS IJ1s1 JIAMIThl HAKATUBAHHMSI.

YBenuueHue npesena u3MEpeHus amrnepMmerpa (BoJIbTMETPA).

Nzmepenne O/1C u BHYTPEHHETO CONTPOTHBIICHUS UICTOYHUKA TOKA.

Uccnenosanne 3aBucumoctd JJIC TajlbBaHUYECKOTO 3JEMEHTa OT BPEMEHH MPH KOPOTKOM
3aMBIKaHUH.

HccnenoBanne pa3HOCTH MOTEHIIMAIOB MEXTy ITOFOCAMHU UCTOYHHKA TOKA OT CHJIBI TOKA B TIETIH.

HccnenoBanne 3aBUCHMOCTH TIOJIE3HOW MOIITHOCTH MCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 paznuunsix cpeoax.

DneKTpuYecKasi MPOBOAMMOCTh PA3UYHBIX BEIIECTB. ODIIEKTPOHHAS IMPOBOIAMMOCTH TBEPIBIX
METaIIJIOB. 3aBHCUMOCTD COITPOTUBIICHHS METAIIOB OT TeMIepaTypbl. CBEpXITPOBOIUMOCTb.

OnexTpuyeckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[MonynpoBoaauku. CoOCTBEHHAs ¥ TIPUMECHAs! IPOBOJAUMOCTh TIOIyNpoBoAHHUKOB. CBolicTBa p—N-
niepexofa. [lomynpoBofHUKOBBIE TIPUOOPEI.

DIEKTPUIECKUNA TOK B IIEKTPOIUTAX. DJIEKTPOIUTHUCCKAS JUCCOIMAIMS. DJICKTPOJIH3. 3aKOHBI
@apazes ISl JIEKTPOIU3A.

DNeKTpUYecKuit TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3ps. Paznuunbie TUIBI
CaMOCTOSITETBHOTO pa3psaaa. Monuust. [lnazma.

TexHHUYECKHE YCTPOWCTBA M TPAKTHUECKOE MPHUMEHEHHWE: Tra30pa3psiIHbIe JaMITbl, JJIEKTPOHHO-
nydeBas TpyOKa, MOJyIPOBOIHUKOBBIE TPUOOPHI: THOM, TPAH3UCTOP, POTOAHOMA, CBETOIMO/], FAJIbBAaHHKA,
paduHUpPOBaHKE MEH, BHIIIABKA ATFOMHUHUS, JICKTPOHHAS] MUKPOCKOIIHSI.

Hemoncmpayuu.

3aBUCUMOCTH CONIPOTHBIICHUSI METAIIJIOB OT TEMIIEPaTYPHI.

[IpoBOAMMOCTB AJIEKTPOIUTOB.

3akoHsI aexTponnia Papazes.

HckpoBoii pa3psa U IPOBOAUMOCTb BO3AyXa.

CpaBHeHHE TPOBOJUMOCTH METAIJIOB U MTOIYITPOBOJHUKOB.

OHOCTOPOHHSIS MPOBOJUMOCTD AUOJA.

Yuenuueckuii axkcnepumenm, nabopamopnuvie padomolt, NPAKMUKYM.

Hab6monenue amekrposmsa.



W3mepeHnue 3apsiia OAHOBAJICHTHOIO HOHA.

HccnenoBanne 3aBUCUMOCTH CONPOTHUBIICHHUS TEPMOPE3UCTOPA OT TEMIIEPATYPBbI.

CHATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

PDu3nvecKuil NPAKTHKYM.

CrocoOpl M3MepeHHs (PU3NYCCKUX BEIMYWH C HCIIOJIB30BAaHUEM AaHAJIOTOBBIX M IH(PPOBBIX
U3MEPUTENbHBIX NPUOOPOB M KOMIBIOTEPHBIX IAaTUYUKOBBIX CHCTEM. AOCOIIOTHBIE M OTHOCUTEIIbHBIE
MOTPEIIHOCTH U3MepeHuil puznueckux BennyuH. OLEHKa MpaHHIl HOTPEITHOCTEH.

IIpoBeneHNe KOCBEHHBIX HW3MEPCHHM, WCCICIOBAHWN 3aBHCUMOCTEH (DU3MUECKUX BEIHYWH,
IpOBEpKa IMPEVIOKCHHBIX TIHMIOTe3 (BBIOOP U3 pPabOT, ONUCAHHBIX B TEMAaTHYECKUX pa3zienax
«YYeHNYECKUH SKCIIEPUMEHT, J1a0opaTopHbIe pabOThI, TPAKTHKYM»).

MexnpeaMeTHbIe CBA3H.

Wsydyenne kypca ¢u3ukn yriryOn€HHOro ypoBHA B 10 Kiacce OCYHIECTBISIETCS C y4ETOM
COJepKATENIbHBIX MEXIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTHUKH, OHMOJIOTMH, XUMHHU, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemuvle ROHAMUSA, C6A3AHHBIE C UZYUEHUEM MEMO006 HAYUHO20 NO3HAHUA: SBIICHHE,
Hay4yHbIH (akT, rumoresa, (U3MUECKass BEIUYMHA, 3aKOH, TEOpHs, HaONIOJCHHE, SKCICPUMEHT,
MOJIEIUPOBAHNE, MOJIENb, U3MEPEHHE, MOTPEIIHOCTH U3MEPEHNH, H3MEPHUTEIbHBIE MPUOOPHI, HUpoBast
nmaboparopwusi.

Mamemamuka: penieHne cucteMbl ypaBHeHUH. JluneliHas QyHkuwus, mapabona, runepOona, Ux
rpaduku U cBoiicTBa. TpuroHoMeTpuueckue (QyHKIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOPHI 1 UX MPOEKINK Ha OCH KOOPJUHAT, CII0KEHUE BEKTOPOB.

Buonozus: mexannueckoe ABMKCHHUE B >KUBOU mpupoge, auddys3us, ocMoc, TEII00OMEH JKUBBIX
OpPraHU3MOB, TEIJIOBOE 3arps3HEHNE OKPYKAIOMICH CPebl, YTHIN3aIHsI OMOOPTaHUIECKOTO TOTUTHBA JIJIs
BBIPAOOTKH «TEIIOBOI» M DJIEKTPOIHEPIUH, MOBEPXHOCTHOE HATSDKCHHE M KalWUIAPHBIC SIBJICHUS B
NPUPOAE, SJCKTPUUCCKHE SBJICHUS B KUBOH MIPUPOJE.

Xumun: IOUCKPETHOE CTPOEHHE BEILIECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJb BEIIECTBa,
MOJISIpHasl Macca, MOJyYEeHUE HAHOMATEPHUAJIOB, TEIUIOBbIE CBOMCTBA TBEPABIX TEIl, XKUAKOCTEU U Ta30B,
JKUAKUE KPHUCTAUIBI, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IHCCOIMAINA,
rajbBaHHUKa, JIEKTPOHHAsI MUKPOCKOIIHSI.

T'eocpaghun: BnaxHOCTh BO3TyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonozusn: mnpeoOpazoBaHUE BIKEHHH C HCIOJIb30BAHHEM MEXaHHU3MOB, YYET CYXOro u
JKUJIKOTO TPEHHS B TEXHHKE, CTATHYECKHE KOHCTPYKUMH (KPOHIUTEHH, pelérdyaThleé KOHCTPYKLHMH),
WCIIOJIb30BaHUE 3aKOHOB COXPAHEHUSI MEXAaHHKH B TEXHHMKE (TMPOCKOIl, BOOAOMET M IPyTue), JBUraTeib
BHYTPEHHEr0 CrOpaHusi, MapoBas TypOMHA, OBITOBOH XOJIOMWJIBHUK, KOHAMIUOHED, TEXHOJIOTUU
MOJYYEHUS! COBPEMEHHBIX MAaTepHajoB, B TOM 4YHCIE HAHOMATEpPHAIOB, M HAHOTEXHOJIOTHHU,
3JIEKTPOCTATHYECKAs 3alInTa, 3a3eMJICHUE 3JEKTPONPUOOPOB, ra3opaspsiiHbie JIAMIIBL,
IMOJIYIIPOBOAHHUKOBEBIC HpI/I60pBI, TraJJbBaHUKa.

11 KJIACC

Pa3nen 4. DnekTponHaMuKa.

Tema 4. Maznummnoe none.

BzaumopeiicTBue MOCTOSSHHBIX MAarHMTOB M MPOBOJHUKOB C TOKOM. MarHutHoe moJie. BekTop
MarHuTHOM MHAYKUUU. [[pUHINI Cynepno3uIMy MATHUTHBIX ToJIel. JINHUY MarHUTHOM UHIYKIUU.

MarunuTtHoe Tojie TPOBOAHHKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH W KPYTOBOTO BUTKA).
OmnsiT Opcrena.

Cuna AMrmepa, e€ HarpaBiIeHUE U MOIYJIb.

Cuna Jlopenna, e€ HampaBieHUE U MOAYJb. [[BrKeHHUE 3apsDKEHHOM 4YacTULBI B OJHOPOJHOM
MarauTHoM 1ose. Padota cumet Jlopentia.

MarunuTHoe nosne B BemecTse. OeppoMarHeTUky, napa- U JuaMarHeTHUKU.

TexHuueckue yCcTpOHMCTBA U TEXHOJOTUYECKUE MPOLIECCHl: NPUMEHEHHUE MOCTOSHHBIX MAarHuTOB,
3JIEKTPOMArHUTOB, TECTEP-MYIBTUMETP, IJICKTPOIBUTATEND SKOOH, YCKOPUTENH JIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nuHMIA WHAYKIMA MarHUTHOTO TOJIS TOJIOCOBOTO M IOJAKOBOOOPA3HOTO TOCTOSTHHBIX
MarHuTOB.



Kaptuna nuHWI MarHUTHON WHIYKIUH TIOJNS AJMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO
KOJIBIIEBOTO TIPOBOTHUKA, KATYIIKH C TOKOM.

B3aumopeiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JeiicTBue cunbl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

Habumronenne nBMKeHHS ITydKa SJIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT KEHCTBUS IEKTPOU3MEPHUTEIHHOTO IPUOOPA MATHUTOSJICKTPUYECKON CUCTEMBI.

Yuenuueckuii 3xkcnepumenm, nabopamophsie padomolt, NPAKMUKYM.

HccnenoBanre MarHUTHOTO TIOJISI TIOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBoicTB eppoOMarHeTUKOB.

HccnenoBanne neWCTBUSA OCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

M3mepenue cuibl AMiepa.

N3ydeHune 3aBUCUMOCTH CUIIBI AMIIEpa OT CHJIBI TOKA.

Ornpezaenenne MarHUTHOW MHAYKIIMU HA OCHOBE U3MEPEHUS CHIIBI AMIiepa.

Tema 5. Inexkmpomaznumnan uHOYKyuA.

SBnenue snekTpoMarHuTHOM MHAYKUMU. [ToTOk BekTOpa MarHuTHON MHIyKUuu. DC MHAYKLMH.
3aKoH anekTpoMarauTHoi nHAykunu ®apanes. Buxpesoe anekrpudeckoe none. Toxku Oyko.

O/1C nHAYKIMY B TPOBOJHUKE, IBIKYIIIEMCS B OTHOPOTHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyxtuBHOCTE. KaTylika HHIYKTUBHOCTH B 1M MMOCTOSTHHOTO TOKA. SIBJICHHE CaMOWHIYKITUH.
9J1C caMOMHIYKITUH.

DHeprus MarHUTHOTO TOJIST KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TI0JIE.

TexHudeckne ycTpoicTBa M TEXHOJOTHMUECKHE IIPOIECChl: HMHIAYKIMOHHAs TI€4Yb, COJICHOH],
3aIIUTa OT JEKTPU3ANNHN Tell IIPH JABIKEHUH B MATHUTHOM I10JI€ 3€MJTH.

Jemoncmpayuu.

Habnronenue siBieHuUs 31eKTPOMarHUTHOW UHTYKIINH.

UccnenoBanne 3aBucumocts DJ1C MHAYKIINHI OT CKOPOCTH M3MEHEHHSI MATHUTHOTO TIOTOKA.

[IpaBuio Jlenna.

[Tagenne MarauTa B aTlOMUHAEBOU (MEIHON) TpyOe.

SIBrieHrE CaMOMH T KIIUH.

Uccnenoranue 3aBucumoct IC caMOMHIYKIUK OT CKOPOCTH U3MEHEHUS CUIIbI TOKA B 1IETH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanue sSBIEHUS 2JIEKTPOMAarHUTHOW WHAYKLIWH.

OrnpezaeneHrne HHAYKIUU BUXPEBOI'O MAarHUTHOTO TOJIA.

HccnenoBanue siBNeHNUs CAaMOWHAYKIIHU.

COopka MoJIeNn 3JIEKTPOMarHUTHOTO TeHEPaTopa.

Pa3nen 5. Konebanus u BOJTHBI.

Tema 1. Mexanuueckue Konebdanus.

KonebarensHast cucrema. CBoOOIHBIC KOJICOAHHS.

lapmonmnueckue kosneOanusi. KuHemaTwueckoe W JWHAMHYECKOE OIUCAHUE. DHEPreTHYeCcKoe
ommcaHue (3aKOH COXpaHEHHWs MEXaHWYeCKOM dSHepruu). BbIBOA JWHAMUYECKOTO  OMHMCaHUS
TapMOHUYECKUX KOJIeOaHUN U3 UX SHEPreTUUECKOTO M KHHEMAaTHYEeCKOTO OITMCAHMSL.

Avmmntyna u  (asa xoneGanumit. CBs3p aMIUIUTYABl KOJIEOAHWHA WCXOJHOW BENWYUHBI C
aMIUTATY1aMU KOJIeOaHnl €€ CKOPOCTH B YCKOPCHHS.

Ilepyon u wactota konebGanuii. Ilepmoy Manmbix CBOOOMHBIX KOJEOAHWH MaTeMaTHYECKOTO
MasTHUKa. [Tepros cBOOOIHBIX KOJIEOaHUH NMPYKUHHOIO MasiTHUKA.

IlonsiTme o 3aryxamomux KoneOaHUsX. BbiHYXIeHHble Kosebanusa. Peszonanc. Pe3zonancHas
KpHBas. BnusHue 3aTyxaHus Ha BUJ PE30HAHCHON KPUBOH. ABTOKOJIEOaHHMS.

TexHu4yeckne yCTpOMCTBA W  TEXHOJOTHYECKHE TMPOIECCHl: METPOHOM, 4Yachl, Kadeld,
MY3bIKaIbHBIE HHCTPYMEHTHI, ceificMorpad.

Jemoncmpayuu.

3anuck KonedaTeT HOTO JBUKEHUS.

Habmnroienue He3aBUCUMOCTH TIEPUOJa MANBIX KoJieOaHHH Tpy3a Ha HUTH OT aMILTATY/IbI.



HccnmenoBanue 3aTyxarommx KOJIeOaHWH ¥ 3aBUCHMOCTH TIEpHOAa CBOOOITHBIX KOJICOAHWUH OT
COIIPOTHUBJICHHUSI.

HccnenoBanne KkonebaHW Tpy3a Ha MacCHBHOM TPYXKHHE C 1Lelbl0  (OPMHPOBAHHSA
npecTaBiIeHU 00 1eanbHON MOIEIH NPYKUHHOTO MasiTHUKA.

3aKO0H COXpaHEHHs SHEPTUH IPU KoJeOaHUSX Irpy3a Ha MPYKHUHE.

HccnenoBanne BEIHYKICHHBIX KOJIEOaHUH.

Habmionenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomeol, npaKMUKyM.

W3mepenue neprnoga cBOOOIHBIX KOJICOAHUM HUTSIHOTO U NMPYKUHHOTO MAsTHUKOB.

N3yuenne 3aKOHOB IBMXKEHHSI TeNla B X0JI€ KoeOaHuii Ha ynpyroM nojaBece.

N3ydeHue nBUKEHUSI HUTSHOTO MasTHUKA.

[IpeoOpa3oBanue FHEPTUM B IPYKUHHOM MasITHUKE.

HccnenoBanne yObIBaHUS aMIUTUTYIbI 3aTYXalOMIMUX KOIeOaHNH.

HccnenoBanne BEIHYKICHHBIX KOJICOaHHH.

Tema 2. Inexmpomaznummnsle Ko1edanus.

KonebarenpHblii  KOHTYp. CBOOOAHBIE  BIEKTPOMArHWTHBIE KOJE€0aHHS B  HACAIBHOM
kosiebarennbHOM KOoHType. Popmyna Tomcona. CBs3p aMILTUTYABI 3apsiaa KOHAEHCATOpa ¢ aMILIUTYAO0N
CHJIBI TOKa B K0J1€0aTeIbHOM KOHTYPE.

3aKOH COXpaHEHHS SHEPTUH B UICAIBHOM K0Je0aTeIbHOM KOHTYpE.

3aryxaronue IeKTpOMarHuTHbIE KojeOaHus. BeiHyKIIeHHbIE 2JIEKTPOMAarHUTHBIE KOJIeOaHusl.

[TepemenHBI TOK. MOIIHOCTH MTEPEMEHHOTO TOKA. AMIUIUTYAHOE U JEHCTBYIOIICE 3HAUCHIE CHITBI
TOKA U HAIIPSDKEHMS TP Pa3InyHON (opMe 3aBUCUMOCTHU IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouaanbHbpI IepeMeHHbIN TOK. Pe3aucTop, KoHAeHcaTOp U KaTylIKa MHIYKTUBHOCTH B LIEMTH
CHHYCOHMJIATbHOTO TIEpEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HAaNpsKEHUIA.

Wneansubiit Tpanchopmatop. [IponsBoacTBo, nepenaya u NoTpedIeHNE EKTPHIECKON YHEPTHH.

OKONOrM4ecKue PUCKUM NpU IPOU3BOACTBE 3JeKTpodHepruu. KymnpTypa wucnons3oBaHus
3JIEKTPO3HEPT MU B TIOBCEHEBHOM JKH3HU.

TexHudyeckre yCTpOCTBa M TEXHOJOTMUYECKHE MPOIECCHI: JIEKTPHUECKUN 3BOHOK, TE€HEepaTop
NEPEMEHHOTO TOKa, INHUM 3JIEKTpoIepeaad.

Hemoncmpayuu.

CB00OOIHBIC 3JICKTPOMATHUTHBIE KOJIEOaHUSI.

3aBHCUMOCTbD YaCTOThI CBOOOAHBIX KOJIEOAaHUH OT MHAYKTUBHOCTH M EMKOCTH KOHTYDA.

OcumsiorpaMmsl 3JIEKTPOMArHUTHBIX KOJIEOaHHH.

I'eHepaTop HE3aTYyXaIOMIUX AIEKTPOMArHUTHBIX KOJIEOAHUH.

Mogens 37eKTPOMarHuTHOTO T€HEPATOPA.

BriHyXIeHHbBIE CHHYCOUIAIBHBIE KOJIEOaHMS.

Pe3ucrop, kaTymika HHAYKTUBHOCTH U KOHAECHCATOP B LIEMH MIEPEMEHHOTO TOKA.

Pe3onanc mnpu mocIenoBaTeNbHOM COEAMHEHHH PE3UCTOpa, KaTYHUIKW WHAYKTUBHOCTH U
KOHJIEHCaTopa.

YCTpORCTBO U NPUHITHI JSHCTBHS TpaHc(opMaTopa.

Mopnens TUHUH 3JIeKTPOTIepeIadm.

Yuenuueckuii 3xcnepumenm, nabopamopnuvie padomoi, NPAKMUKYM.

Uzyuenue tpancdopmaTopa.

HccnenoBanne mepeMeHHOTO TOKA Yepe3 MOCIe0BATEIbHO COeANHEHHBIE KOHJEHCATOP, KATyIIKY
U PE3UCTOP.

Habmioenue 351ekTpoMarHuTHOTO pe30HaHca.

UccnenoBanne paboThl HCTOYHUKOB CBETA B ST TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAaZHUNHbBLE GOJIHBL.

MexaHHUYeCKHE BOJIHBI, YCIOBMsI WX pacnpocTpaHeHus. [lomepedHble M NpPOTOJIBHBIE BOJIHBL
Ilepron, ckopocTh pacmpocTpaHeHHs W JuIMHA BOJHBL. CBOWCTBA MEXaHWYECKHX BOJH: OTPAXKEHHE,
nperoMIIeHre, HHTepEpEHIHS U TUPPAKITUSL.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

IlymoBOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

OJeKTpOMarHuTHbIE BOJHBL. YCJIOBHSI M3JIydeHMs OJEKTPOMAarHUTHBIX BOJH. B3aummuas
OpHUEHTAIUs BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.



CBoOJiCTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPa)KCHUE, MPEIOMIICHHUE, TTONApU3anus, HHTeppepeHIns 1
I paKITHs.

[Ikana 3MeKTPOMarHUTHBIX BOJH. [[puMeHeHNEe 2IeKTPOMarHUTHBIX BOJTH B TEXHHUKE U OBITY.

IIpuHLMIIBL pafinoCBsI3U U TeneBuieHus. Paguonokanus.

OIEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpempl.

TexHUYEeCKHE yCTPOWCTBA M IPAKTHYECKOE IPHMEHEHHWE: MY3bIKaJIBHbIE WHCTPYMEHTHI, pajap,
panuonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neup, yapTpa3ByKoBasi AMArHOCTHKA B TEXHUKE U
MEININHE.

Hemoncmpayuu.

O0pa3zoBaHue U pacpOCTPaHEHUE MONEPEYHBIX U MIPOAOJILHBIX BOJH.

Konebmromeecs Teno Kak UCTOUYHHK 3BYKA.

3aBHCUMOCTb IJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUH.

Habmionenue oTpaskeHus ¥ IPETOMIICHHUS] MEXaHUYECKUX BOJIH.

Habmonenue natepdeperunn u Auppakuud MEXaHUIECKUX BOJTH.

AKYyCTHYECKUI pEe30HaHC.

CBoliicTBa yIbTpa3ByKa U €ro IPUMEHEHUE.

HaGiroieHue ¢Bsi3u IPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYION U 9YaCTOTOH KoJieOaHUH.

HccnenoBanne CBOMCTB JIIEKTPOMATHUTHBIX BOJIH: OTPaXEHHE, INPEIOMIICHHE, MOJsIpU3alus,
UG pakIys, THTephepeHIHS.

Oo6HapysxeHue HHQPaKPaCHOTO U yIIbTPA(QHOICTOBOTO U3TYYCHHIA.

Yuenuueckuii axkcnepumenm, nabopamopnuvie padomoi, nPAKMUKYM.

N3yuenue napamMeTpoB 3BYKOBOM BOJIHBI.

Nzyuenue pacrpocTpaHeHHsI 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMonMHEWHOE pacpOCTpaHEHUE CBETa B OHOPOAHOU cpene. JIyu cBera. ToueyHbIM HCTOUYHUK
CBETa.

OtpaxkeHHe cBeTa. 3aKOHBI OTpaxkeHHs cBeta. [locTpoeHne M300pakeHUH B IJIOCKOM 3€pKaie.
Cdepuueckue 3epkaia.

IIpenomiieHne cBeta. 3akOHBI NpeNOMJICHUSI cBeTa. AOCOJIOTHBIM IOKAa3aTellb INPEIOMIICHHUSL.
OTHOCUTENBHBIN MMOKa3aTenb npeaoMieHus. [1ocTosIHCTBO YacTOThI CBeTa M COOTHOIIEHHE JIMH BOJH
MIPH MIEPEeX0/Ie MOHOXPOMATHUYECKOTO CBETA Yepe3 TPaHMIly pasjiesa ABYX ONTHUECKUX Cpel.

Xon nmyueit B npusme. Hucnepcust ceta. CioxxHbIi cocTaB 6ejoro ceeta. Lser.

IlommHOE BHYyTpeHHEe oTpakeHue. [IpeaenbHbIil yroi MOJIHOTO BHYTPEHHETO OTPAYKEHUS.

Cobupatoniue U pacceuBarolye JTUH3bI. ToHKas rnH3a. DOKyCHOE paccTOsIHAE M OTITUYECKas CHJla
TOHKOH JIMH3BI. 3aBUCHUMOCTh (POKYCHOTO PACCTOSIHUSI TOHKOW C(EpUUecKON JHMH3bI OT €€ reOMETpUU U
OTHOCHUTEIILHOTO MTOKA3aTeNs MPEIOMIICHHUS.

@opMya TOHKOH JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xoa myda, NpOLICAUIErO JMH3Y IOJ IPOU3BOJBHBIM YIVIOM K €€ TJIABHOM ONTUYECKOM OCH.
ITocTpoeHne H300pa>keHUH TOYKH M OTpE3Ka MPSIMOM B COOMPAIOIIMX M PACCEHBAIOLINX JIMH3aX M UX
CHUCTEMaXx.

OnTrueckre nprubopsl. Pazpemaromas cnocoOHOCTh. ' 1a3 Kak onTrdeckasi cucrema.

[Ipenens! NpUMEHUMOCTH FEOMETPUUECKON ONTHUKH.

BonnoBas ontuka. MuTepdepenuus cBera. KorepeHTHbIE MCTOYHUKH. YCJIOBUS HaONIOIEHHS
MakCHMyMOB W MHHHMYMOB B HHTep()EpEeHIMOHHONW KapTHHE OT ABYX KOTEPEHTHBIX HCTOYHUKOB.
[Ipumeps! knaccnyeckux UHTEPPEPEHIUOHHBIX CXEM.

Hudpaknus ceera. Judpaxnronnas pemeérka. YcaoBue HaOMIOACHUS TJIABHBIX MaKCUMyMOB IIPH
MaJIeHU MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKITMOHHYIO PEIIETKY.

Tlonspusanus ceera.

TexHHUYecKre YCTPOHCTBAa W TEXHOJOIMYECKHE MPOLECCHl: OYKH, JIyNa, MepUcKol, ¢oToanmnapar,
MUKPOCKOII, TPOEKIUOHHBIN armapaT, MPOCBETICHUE OINTHKH, BOJIOKOHHAS ONTHKA, JNH(PAKIIMOHHAS
peléTKa.

Jemoncmpayuu.

3aKOHBI OTPaXKEHMsI CBETA.

HccnenoBanne MpeoMIICHHS CBETA.

Hab6monenue noaHoro BHyTPEHHETO OTPaKeHUS. MOJIeNb CBETOBO/A.



HccnenoBanne xoa CBETOBBIX ITyYKOB Yepe3 TUIOCKOMApaIIeNbHYIO IJIACTUHY U TIPU3MY.

HccnmenoBanne CBOMCTB W300paKCHHH B JIMH3AX.

Mopenu MUKpOCKOIIa, TeJIeCKOIa.

Habmtonenue natepdepeHnn cBera.

Habmroienue BeTOB TOHKUX TIEHOK.

Hab6monenue nudpakim cBera.

N3zyuenne nupakinOHHON PEIIETKH.

Hab6monenne nudpaKkImoHHOTO CIIEKTpa.

Hab6monenune nucriepcuu cBeTa.

Habmtonenue monsipuzanuu cBera.

IIpumeHeHue nonsipouI0B ISl U3YyUEHHU MEXaHUYECKUX HalpsKEHHUHN.

Yuenuueckuii 3xkcnepumenm, nabopamophuvie padomol, NPAKMUKYM.

N3mepenue nmokazaTens MpeaoMIIeHHs CTEKIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PaCCTOSIHUS OT BellecTBa (Ha MpUMepe YKUIKUX JINH3).

Nzmepenrne hoKyCHOTO pacCTOSHUS pACCEUBAIOIINX JTHH3.

[omyuenue n300paxkeHHs B CUCTEME U3 TDIOCKOTO 3epKajia ¥ JTHH3BL.

[Mony4enue n3o0pakeHHs B CHCTEME U3 IBYX JIMH3.

KoncTtpynpoBanne TeneCKOMMYECKUX CUCTEM.

Hab6mronenue mudpaxium, nHTEpGEPEHIINHN U TTOJISIPU3AIIH CBETa.

N3ydeHue noisprusanny cBeTa, OTpaKEHHOIO OT MOBEPXHOCTH JUAJIEKTPHKA.

N3zyuenne naTEpdepeHINn Ta3epHOTO U3TYUCHUS Ha ABYX IIEISIX.

HabGmronenue mucnepcuu.

HaGmronenue u uccnenoBanue qupakIiiMOHHOTO CIEKTPA.

N3MmepeHne IMHbl CBETOBOW BOJIHBI.

[Tomyuenue criekTpa M3ITydeHUs] CBETOAMOAA ITPH ITOMOIIH TU(PPAKITHOHHON PEIIETKH.

Pa3pnen 6. OcHOBBI cleMAJIbHON TEOPUU OTHOCUTEIBLHOCTH.

I'paHnIBI  IPUMEHUMOCTH  KJIACCUYECKOW MexaHuku. [locTynarel crenuanbHOW — TEOpPUH
OTHOCHUTEIIFHOCTH.

[IpocTpancTBeHHO-BpeMeHHOW uHTepBan. lIpeoOpasoBanus JlopeHmna. YcioBue NPUYUHHOCTH.
OTHOCUTENBHOCTh OTHOBPEMEHHOCTH. 3aMeIJIeHHe BPEMEHH 1 COKpAIIEHUE ITHHBI.

OHeprus U UMITYJIbC PEISTUBUCTCKON YaCTHIIbI.

CBsI3b MacCHI C HEPTUEN U UMITYJIbCOM PEISITHBUCTCKOM YaCTHIIBI. DHEPTHS MOKOSI.

TexHUYEeCKHE YCTPOHCTBA M TEXHOIOTUYECKHE TPOIECCHI: CITyTHUKOBBIE TPHUEMHUKH, YCKOPUTEIN
3apsKEHHBIX 4aCTHIL.

Y4eHHUeCKUH SKCIIEPUMEHT, JIA00PATOPHEIE PabOTHI, IPAKTHKYM.

OnpeneneHne WMIyJIbCa W DHEPTUM PENTUBUCTCKUX dYacTuil (1o ¢ororpadusiM TpPEKOB
3apsKEHHBIX YaCTHUI] B MArHUTHOM I10JIE).

Pasznen 7. KBantoBasi ¢pusuxa.

Tema 1. Kopnyckynapno-601no6oit oyaiusm.

PaBHOBecHOE TeruiOBOe W3Iy4YeHHE (M3IydYeHHE aOCONIOTHO YEPHOro Tena). 3aKOH CMELICHHUS
Buna. I'mnote3a Ilinanka o kBaHTax.

®DoToHBI. DHEPrus U UMITYJIBC (POTOHA.

®ortoadpdext. Onbitel A. I'. CroneroBa. 3akoHbl (oTorddexra. YpaBHeHHe DHHIUTEHHA LIS
doroaddexra. «KpacHas rpanuia» dporodddexra.

[aBnenue cBera (B YaCTHOCTH, JaBJICHUE CBETa Ha AOCOJIOTHO MOTJIOMIAIOIIYI0O M aOCOIIOTHO
oTpakaroiyto nmosepxHoctb). Omeitel I1. H. JIleGenena.

Bomroseie cBoiicTBa wactuin. Bomnsl ne bpoiins. JlnmuHa BomHBI 1 bpoiins u pazmepsl o6macta
JIOKAJIM3aluK JABMKYIIEHCs yacTuibl. KoprmycKyIspHO-BOJHOBOH ayanu3M. JJudpakius 3JeKTPOHOB Ha
KpHCTaJIax.

Creunduka n3mepernii B Mukpomupe. CooTHomeHus HeonpeaenéHuocTei [ eiizendepra.

TexHuueckre YCTPOHCTBA W  TEXHOJOTMYECKHE TPOIECCH: CIeKTpoMeTp, (oTosnemeHT,
(doToIaTUNK, TYHHEJIbHBIA MUKPOCKOII, COJIHEUHAs OaTapesi, CBETOIMO/.

Jemoncmpayuu.

®o103(PpPeKT Ha YyCTAHOBKE ¢ IMHKOBOM IIACTUHOM.

Hccnenoanue 3ak0HOB BHENTHETO GoTodddexTa.



HccnenoBanue 3aBUCHMOCTH COIPOTHUBIICHHUS MTOIYITPOBOJHUKOB OT OCBEIEHHOCTH.

Cseroamon.

Conneunas Oatapes.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie padomoi, nPAKMUKYM.

HUccnenoBanne dhoTtopesucropa.

M3mepenne nmocrossHHOM [I1anka Ha ocHOBE HcciaenoBanus GoTodddexra.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOIMO]T OT HANPSIKEHUS.

Tema 2. @uzuka amoma.

OnBITH 110 HCCIEIOBAaHUIO CTpoeHus aroma. [lmanerapuas moaens atoma Pezepdopna.

[Moctynarel bopa. U3nydenune u mornomeHne (GOTOHOB NPHU MEpEXoe aToMa ¢ OAHOTO YpPOBHS
SHEPTuu Ha APYTOM.

Bune! criektpoB. CrieKTp ypoBHEH SHEPTrUU aToMa BOAOPOIA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHudeckue ycTpoicTBa U TEXHOJIOTMUECKHE MPOIECChl: CIIEKTPAIbHBIM aHAIN3 (CIEKTPOCKOI),
J1a3ep, KBAHTOBBII KOMIBIOTED.

Jemoncmpayuu.

Monens onbiTa Pesepdopaa.

Habmroienne nuHeyaThIX CIIEKTPOB.

YeTpoicTBO U AeCTBUE CUETUMKA HOHU3UPYIOIIMX YACTHII.

Omnpenenenue IIMHBI BOJTHBI JIA3EPHOTO U3TYUYCHHUS.

Yuenuueckuii axkcnepumenm, nabopamopnuvie padomoi, nPAKMUKYM.

Habmroenne muHeyaToro CrexTpa.

HccnenoBanue crHekTpa pa3pekeHHOTO aTOMapHOTO BOJOpPOJa W HU3MEpPEHHE IOCTOSHHOU
Punobepra.

Tema 3. Qusuxa amomnozo A0pa u 31eMEeHMAPHBIX YACHUY.

Hyxnonnas monens sigpa [eitzen6epra—lBanenko. 3apsn sapa. MaccoBoe uncio siapa. M3oTormsr.

PagnoaktuBHOCTE. Anbda-pacniaa. OJEKTpOHHBIH H TMO3UTPOHHBIA Oera-pacman. [amma-
U3ITy4YeHHeE.

3aKOH paJUOAKTUBHOIO pacmajga. PaauoakTuBHble uW30TONBI B mIpupoxae. CBoiicTBa
WOHU3UPYIOIIET0 M3Ny4YeHUsl. BiusiHHE paHMOaKTHBHOCTH HA KHMBBIC OpraHuW3Mbl. EcrecTBeHHBIN (oH
u3inyuenus. JJozumerpusi.

DHeprus CBSA3H HYKIIOHOB B sifpe. SnepHbie cuibl. Jledekt Maccsr spa.

Snepusie peaknum. Jlenenwe u cuHTe3 sinep. SAnepreie peakropbl. [IpoGiieMbr ympapisieMoro
TEPMOSJEPHOTO CHHTE3a. DKOJOTUYECKHE aCIIEKThI Pa3BUTHA SAEPHON SHEPTETHKH.

Mertoapl perucTpau U UCCIAEAOBAHMS SJIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIE B3auMOJCHCTBUA. bapuonpl, Me3oHsl u JjentoHsl. IlpencraBieHue o
CrangaptHoi Mojienu. KBapk-TiIrooHHas MOJIENb aAPOHOB.

®usuka 3a npenenamu CrangapTHoi Monenu. TéMmHaas MaTepust U TEMHAS SHEPIHSL.

EnuHCTBO (pr3Mueckoit KapTHHBI MUpa.

TexHu4ecKkue yCcTpoiCTBA U TEXHOJIOTMYECKHUE IIPOLECCHL: AO3UMETP, kKamepa BuiibcoHa, siaepHbIiI
peaKkTop, TEPMOSIIEPHBIN peakTop, aToMHasi 00M0a, MarHUTHO-Pe30HAHCHAs TOMOTpadus.

Yuenuueckuii 3xcnepumenm, nabopamopnuvie padomoi, NPAKMUKYM.

HUccnenoBanue TpekoB yacTHIl (110 TOTOBBIM (hoTorpadusim).

HUccnenoBanne paioakTHBHOTO ()OHA C UCTIONIL30BAaHHEM JIO3MMETPA.

Wzyuenue nornomieHus 0eTa-4acTHIl AIFOMUHHEM.

Pa3nes 8. DeMeHTBI ACTPOHOMHUM M ACTPO(PHU3NKH.

Otamel pa3BUTHS acTpoHOMuH. [IpukimagHOe W MHPOBO33pEHYECKOE 3HAUYEHHE aCTPOHOMUHU.
[TpuMeHMOCTh 3aKOHOB (PU3KKHU JIJISI OOBSICHEHUS IPUPOIBI KOCMHUUYECKHX OOBEKTOB.

Metonpl  acTpOHOMHMYECKHMX  HccienoBaHMW.  COBpPEMEHHBIE ~ ONTHYECKHE  TEJECKOIBI,
pasnoTeNEeCKOIBI, BHEATMOC(hepHast aCTpOHOMHSI.

Bun 3B€3nH0T0 Heb6a. Co3Be3nns, sipKue 3BE3bI, MIIAHETHI, UX BHIUMOE ABMKEHUE.

ConHeuHas cucrema.

Connue. Conneynast akTUBHOCTh. McTounuk sHeprun CoiHIa U 3BE3 .

3BE30BI, WX OCHOBHBIE XapaKTePUCTUKH. JlparpamMma «CHEeKTpaJbHBINH KIIacC — CBETHMOCTBY.
3BE3OBI TIIABHOM IOCIEAOBATEIBHOCTH. 3aBUCHUMOCTh «Macca — CBETHMOCTB» [UISl 3BE3A TIABHOU



nocieaoBaTeNlbHOCTA. BHYyTpeHnHee cTpoernne 3BE37. CoBpeMeHHBIE PEACTABICHHUS O MPOUCXOXKACHUN U
sBomtonru ConHIa U 3BE3/1. DTambl )KU3HH 3BE3I.

Mrneunsiéi [lyte — nama [amakTtuxa. [lonmoxenue u aBuxkenue Conuua B [amaktuke. Tumbl
rajakTuk. PaguoranakTuku u kBa3apsl. UEpHBIE ABIPHI B Apax TalaKTHK.

Bceenennas. Pacmupenne Bceenennoit. 3akon Xa06ma. Paz0eranme ramaktuk. Teopus bosbmmoro
B3pbIBa. PEIMKTOBOE H3IIyUYCHUE.

MacmrabHast cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpo01eMbl aCTPOHOMHH.

Yuenuueckue naonwoenus.

Habmionenust 3BE3qHOTO HEGa HEBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHHEM KOMIIBIOTEPHBIX
NPWIOKEHUH 751 OINpeleNieHHsl TMOJIOKEHHsT HEeOECHBIX OOBEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIC
co3Be3usi CeBEPHOTO MONYIIAPHS U IPKUE 3BE3IBL.

HabGmronenus B Teneckor JIyHbI, IIIaHET, TYMaHHOCTEH ¥ 3BE3HBIX CKOTUICHUH.

Du3nvecKuil NPAKTHKYM.

CrocoOsl  m3MepeHust (PU3WUYECKUX BEINUYMH C HCIIOJNB30BAHHEM AaHAJIOTOBBIX W ITU(PPOBBIX
W3MEPHUTEIBHBIX TPHOOPOB M KOMITBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE W OTHOCHUTEIHHBIE
MOTPENIHOCTH U3MepeHuit puzndeckux BennduH. OLeHKa MPpaHHIl HOTPEITHOCTEH.

[IpoBenenre KOCBEHHBIX W3MEPEHHH, WCCIECAOBAaHUN 3aBUCHUMOCTEH (QU3NUECKUX BEIUYHH,
MPOBEpPKa TMPEIIOKEHHBIX TUIOTe3 (BBIOOP W3 pPabOT, OMUCAHHBIX B TEMATHUECKUX pasjenax
«YYEeHUYECKUH SKCIIEPUMEHT, J1a00opaTopHbIe pabOThI, TPAKTHKYM»).

Odo0maronee MOBTOPeHHUE.

O0o0meHne W cucTeMaTH3allysl CONEp)KaHusl pasfelioB Kypca «MexaHuka», «MonekymspHas
¢u3nKa W TepMOJMHAMHKA», «IJIEKTpoAnHaAMHKa», «Komebanus M BoHBD», «OCHOBBHI CIEIHMATBHOM
TEOPHH OTHOCUTENBHOCTY, «KBaHTOBas Qu3HKa», « DIEMEHTHI ACTPOHOMUU U aCTPOPUIUKIY.

Ponp ¢u3ukm M acTpOHOMHH B DKOHOMHYECKOH, TEXHOJIOTHYECKOH, CONHMAIbHOW M ITHYECKOU
chepax AeITeTbHOCTH YeIOBEKa, POJIb U MECTO (PM3UKH U aCTPOHOMHUU B COBPEMEHHOMN HAYYHOUH KapTHUHE
MUpa, 3HAUCHHUE OMMCATEIbHOW, CUCTEMATU3UPYIOICH, OOBSICHUTENFHOW U MPOTHOCTHYECKON (PYHKIIHUIA
¢dusnueckoil Teopuu, poib (HU3NUECKOW TeOopHH B (QOPMUPOBAHHM MpEACTaBICHHH O (DU3NYECKOM
KapTHUHE MUpPa, MECTO (PU3NIECKON KapTUHBI MUpPA B OOIIEM PsIy COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
MIPEJCTABICHUI O IPUPOJE.

Me:knpeaMeTHbIE CBA3H.

Wzyuenne xypca ¢msuku yrioyOnéHHOro ypoBHA B 11 Kilacce ocCyIIecTBISeTcS C YYETOM
COJIePKATENbHBIX MEXIPEJAMETHBIX CBA3EH C KypcamMH MaTeMaTHKH, OMOJIOTHH, XMMHWH, Teorpaduu U
TEXHOJIOTHH.

Mesrcnpeomemusie NOHAMUS, CEAZAHHDBLE C USYUECHUEM MEMO008 HAYYUHO20 NOZHAHUA: SIBIICHUE,
HayyHbId (akT, THUMOTe3a, (U3NYECKas BEIWYMHA, 3aKOH, TEOpHsl, HaOII0JIeHHe, SKCIIEPHMEHT,
MOJICIIUPOBAHUE, MOJIENb, U3MEPEHHE, MOTPEIIHOCTH U3MEPEHNH, N3MEPHUTENbHBIE MTPUOOPHI, HUpoBast
naboparopusi.

Mamemamuxa: peneHrie CUCTEMbl ypaBHeHUH. TpuroHoMeTprueckre GyHKIIMA: CHHYC, KOCHHYC,
TAQHTE€HC, KOTAHT'€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKJIECTBO. BEKTOphI M WX MPOEKIMH Ha OCU
KOOPJIMHAT, CIIOKEHHE BEKTOPOB. lIpomsBomubie »nemeHTapHbIX (QyHKIHA. [IpusHakm momobus
TPEYTOJbLHUKOB, OIPEACIeHUE TUIOIAAN TNIOCKUX (HUTyp U 00bEMa Ted.

Buonozun: snexrpudeckue SBIEHUS B JKUBOW INpHUpOAeE, KojeOaTenbHbIE IBMKEHUS B >KHBOM
MIPHUPO/JIE, SKOJIOTUYECKUE PUCKHU NP MPOU3BOACTBE JIEKTPOIHEPTHH, dJIEKTPOMArHUTHOE 3arpsA3HEHNE
OKpY>KaloIllled Cpepl, YJIbTPa3ByKOBas NUAarHOCTHKA B MEAMIIMHE, ONTUYECKUE SIBICHHUS B >KUBOU
MIPUPO/IE.

Xumusa: cTpoeHHE aTOMOB M MOJIEKYJl, KpUCTAJUTMUECKas CTPYKTypa TBEPABIX TN, MEXaHU3MBI
00pa30BaHMs KPUCTAJUTMYECKON PEIIETKH, CIIEKTPAITLHBINA aHATH3.

Teozpaghua: marHuTHBIE TmONMIOCAa 3€MJIM, 3aJ€XH MArHUTHBIX pPyaA, (GOTOCHEMKA 3eMHON
MMOBEPXHOCTH, cericMorpad.

Texnonozua: npruMeHeHNE MOCTOSHHBIX MAarHUTOB, JIEKTPOMAarHUTOB, 3JIEKTPOABHTATENb KOO,
TeHepaTop MEePEMEHHOr0 TOKa, MHIYKIUOHHAS Me€4b, TUHUU SJEKTponepeaay, 3JeKTPoABUTaTeb, pajap,
paauonpuéMHUK, TelNeBH30p, aHTeHHa, TenedoH, CBU-neus, ynbTpa3ByKoBas AMarHOCTUKA B TEXHUKE,
MIPOEKIIMOHHKIN amnmapar, BOJIOKOHHAS ONTHKA, COHEYHAst OaTapesi, CIIyTHUKOBbIE MPUEMHHUKH, SAepHas
SHEPreTHKA U SKOJOTMYECKUE aCIIEKThI €€ pa3BUTHSL.



IVIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 10 ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPASOBAHUAJIMYHOCTHBIE PE3VYJIbTATHI

JIMYHOCTHBIE PE3YJIBTATbI

JInuHOCTHBIE pe3yabTaThl OCBOCHUS ydeOHOro mnpeamera «DPu3uKkay MOIKHBI OTPAXKAThH
TOTOBHOCTB M CIIOCOOHOCTH 00yUaroIuxcs PyKOBOACTBOBATHCS C(hOPMHUPOBAHHON BHYTPCHHEH MO3ULIMEN
JUYHOCTH, CHUCTEMOH  I[IEHHOCTHBIX  OpHCHTAlM{, TO3UTHBHBIX  BHYTPEHHHUX  YOCKICHHIA,
COOTBETCTBYIOIIMX TPAAULIUOHHBIM LEHHOCTSAM POCCHIICKOrO 0OIIecTBa, pacIIMpeHHe >KU3HEHHOTO
ONbITa M OMBITA JESITEIBHOCTH B IPOLECCE pEATM3aLUU OCHOBHBIX HANpaBJICHUN BOCIMTATEIbHOM
JeSITeIbHOCTH, B TOM YHUCJIE B YaCTH:

rPa:kIaHCKOr0 BOCIUTAHUS:
e c(hopMUPOBaHHOCTH TPAKAAHCKON MO3UIMK 00YUAIOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUHCKOro 00IIECTBA;
® TMPUHATHE TPAAWIHOHHBIX OOIICYENIOBEYECKUX T'YMaHUCTHYECKUX U JIEMOKPATHUECKHX
IIEHHOCTEH;
® TOTOBHOCTb BECTH COBMECTHYIO JAEATEIBHOCTh B MHTEpecax TIpa)KIaHCKOro oOlIecTBa,
Yy4acTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTeIbHOIN OpraHu3aliu;
e yMEHHE B3aMMOJCICTBOBATH C COLHAIBHBIMA HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKLUUSAMH
Y Ha3HAYEHUEM;
® TOTOBHOCTb K T'YMaHMTApHOW U BOJIOHTEPCKOU NEATEIBbHOCTH.
NAaTPUOTUYECKOT0 BOCIIHTAHUS
e chOpMUPOBAHHOCTH POCCHHACKOMN IPKIAHCKON UICHTUIHOCTH, TATPUOTHU3MA;
e [IEHHOCTHOE OTHOLICHHE K I'OCYAapPCTBEHHBIM CUMBOJIAM, TOCTIKEHUAM POCCUHCKUX YUEHBIX B
o0nacT (U3MKH U TCXHUKE.
AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMA:
e c(hopMupOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO MTOBEICHHS;
®  CIIOCOOHOCTH OIEHHMBATh CUTYAlMI0O W NPUHUMATh OCO3HAHHBIE PEUICHHUS, OPUEHTUPYSCHh Ha
MOpaJIbHO-HPaBCTBEHHBIE HOPMBI M ICHHOCTH, B TOM YHUCJIE B IESITEIBHOCTH YUEHOTO;
®  OCO3HaHHE JIMYHOTO BKIIaJIa B TOCTPOSHHUE YCTOWYHUBOTO OYAYIIETO.
ICTETUYECKOI0 BOCIIUTAHUS
® OSCTETUYECKOE OTHOLICHHE K MHpPY, BKJIIOYAs 3CTETUKY HAayYHOI'O TBOPYECTBA, MPHUCYILIETO
¢dusnueckoi HayKe.
TPY/A0BOr0 BOCIIMTAHMA:
® HHTEpeC K pa3IM4YHBIM cdepaM NpodeccHoHaTBHON AeSTeIbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C
¢u3NKOW M TEXHUKOM, yMEHHE COBEpLIaTb OCO3HAHHBIH BBIOOp Oynymed npodeccun u
pean30BbIBaTH COOCTBEHHBIC KU3HEHHBIE IIIaHbL;
® TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHWI0O M CaMOOOPa30BaHWIO B 00NacTH (M3HKH Ha
IIPOTS)KEHNUN BCEH KU3HU.
IKO0JIOTHYECKOT0 BOCIIUTAHUS
e c(HopMUPOBAHHOCTH SKOJOTHMYECKOW KYJBTYphl, OCO3HAaHHE TIJI00aJbHOTO  XapakTepa
JKOJIOTHYECKHUX TIPOOIIEM;
® [JJAaHHPOBAHME W OCYILIECTBICHHUE JICHCTBUI B OKPYXXAIOLIEH cpelle Ha OCHOBE 3HAHUS ILIeJeH
YCTOMYMBOTO pa3BUTHSI YETIOBEUYECTBRA,
® pacIIMpeHHe ONbBITA JIESTSIHLHOCTH YKOJOTHUECKONW HANPABICHHOCTH Ha OCHOBE WMEHOIUXCS
3HaHUH 10 pU3MKeE.
LHEHHOCTH HAYYHOI'0 MO3HAHMS:

e c(hopMUPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHS

bu3ngecKoi HayKu;

® OCO3HaHHWE [EHHOCTH HAyYHOW JIeSITEbHOCTH, TOTOBHOCTh B TPOIECCE HM3YYCHUS (PH3UKH

OCYILIECTBIISITh MPOEKTHYIO U HCCIIEI0BATENBCKYIO AATEIbHOCTh MHANBUAYAILHO U B TPYIIIE.

METAINIPEJIMETHBIE PE3YJBTATBI



Ilo3naBaTe/IbHbIE YHHBeEpPcAJIbHBIE YUeOHbIE TelcTBUSA
Ba3oBble Jornueckue AeicTBHUA:

CaMOCTOSITENTFHO  (hOPMYyIIMPOBaTh M aKTyalIM3WpPOBAaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEETISATH ETH JIeATENIbHOCTH, 33/1aBaTh TApaMeTPhl U KPUTEPUH UX TOCTHKECHII,

BBISIBIISITH 3aKOHOMEPHOCTH U ITPOTUBOPEYHS B PACCMATPUBAEMbIX (PU3NIECKUX SBICHUSAX;
pa3pabaThiBaTh TUIAH PEIICHHUs MPOOJIIEMBbI ¢ YIETOM aHAIN3a UMEIOIINXCS MaTepUaTbHBIX U
HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTb, OIEHUBATH COOTBETCTBUE PE3YJIbTATOB LIEISM,
OIIEHWBAThH PUCKH MOCIIEACTBUHN NEATEIHHOCTH;

KOOPAWHHUPOBATh W BBIIONHATH pPAa0OTy B YCIOBUSAX pEATBHOTO, BHUPTYalbHOTO W
KOMOMHHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MEIIIJICHUE TIPH PEIICHUH KXKU3HEHHBIX MTPOOIIEM.

Ba3oBble HcciieaoBaTeIbCKHE 1eHCTBUA .

BJIaACTh Hay‘-lHOﬁ TCpMI/IHOHOFI/Ieﬁ, KIIIOYCBBIMU ITIOHATHUAMU U METOJaMH (I)I/I3I/I‘IGCKOI\/'I HaYyKH;
BJIaJICTh HaBBIKAMH Y4YeOHO-HCCIIEOBATENLCKOW M TIPOCKTHOW [NEesATETBbHOCTH B 00IaCTH
(GU3HUKH, COCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITENIFHOMY IIOMCKY METOJOB PEIICHHUS
3ama4 (PU3NUECKOro COACPIKAHUS, TPUMEHEHHUIO PA3IMIHBIX METOIOB TIO3HAHUS,

BIAJ€Th BHUJIAMH JEATEIBHOCTH TI0 MOJYYEHHIO HOBOTO 3HAHHSA, €ro HHTEPIpETalny,
npeoOpa3oBaHuI0 M TPUMEHEHHIO B PAa3lIMYHBIX Y4YeOHBIX CHTYyallUsiX, B TOM YHUCIE IpH
CO3aHNN y4eOHBIX IPOEKTOB B 00JacTH (DYU3UKH;

BBIABJIATE MPUYMHHO-CJICACTBCHHLIC CBA3U W AKTYAJIU3UPOBATH 3aJiavyy, BBIABUIaTbh I'MIIOTE3Y
e pemieHus, HAaXOAWUTh AapryMEHTHI Ul JIOKa3aTelbCTBA CBOMX YTBEPXKICHHH, 3a1aBaTh
IapaMeTphl U KPUTEPUH PELLIEHNUS,;

AQHAJIM3UPOBATH TTOJyYSHHBIE B XOJIC PELICHUS 3a1aull Pe3yIbTaThl, KpUTHYECKN OLICHUBATh UX
JOCTOBEPHOCTD, IPOTHO3UPOBATH U3MCHCHUC B HOBBIX YCIIOBUAX,

CTaBUTh M (popMynupoBaTh COOCTBEHHBIC 3ajaud B 00pa30BaTEIbHON JESTEIBHOCTH, B TOM
YHCIIe TIPH U3Y4YeHHN (PHU3NKH;

JIaBaTh OLIEHKY HOBBIM CHTYAIIHsIM, OLICHUBATh IPHOOPETEHHBI OIIBIT;

YMETh IEPEHOCUTD 3HAHUS MO (PH3HKE B MPAKTHUYECKYIO 00JIaCTh KU3HEACATEIBHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEJIMETHBIX 00JIacTei;

BBIZIBUT'aTh HOBBIE HJICH, NTPEAJIaraTh OpUTHHAIBHBIC MTOJXObI U PEIICHUS;

CTaBUTB MPOOJIEMBI M 33/1a4H, JOIYCKAIOLIHE aJTbTePHATUBHBIC PEIICHUS.

Pa6ora ¢ undopmanueii:

BJIaJeTh HABBIKAMU MOJXy4eHHs HH(pOpManuu (U3NUECKOro COJEPNKaHUS U3 HCTOUYHUKOB
pa3sHBIX THUIIOB, CAaMOCTOSITENIbHO OCYIIECTBISATH TOUCK, AaHAJINW3, CHCTEMAaTH3alUI0 |
MHTEPIPETALNIO HHPOPMALIUH PA3IUUHBIX BUJOB U (POPM NpeCTaBICHHUS;

OIIEHUBATH JIOCTOBEPHOCTH HHPOPMALINH;

UCIIOJIb30BaTh CPelCcTBa MH(OOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B pPEHICHUH
KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX M OPraHU3allMOHHBIX 3a]1a4 C COOJII0JCHHEM TPeOOBaHHM
JPrOHOMUKH, TEXHUKH 0E30IIaCHOCTH, TUTHEHBI, PeCypcocOepeeHusl, MPaBOBBIX M ITHIECKUX
HOPM, HOPM HH(OPMAIIMOHHOH O€e301acHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO COJIEPKAHUS B PAa3NMUHBIX (popMaTax ¢ y4éTOM HazHAYCHHUS
MHQOpPMAlMK M LEJIEBOW ayaUTOPUH, BHIOMpas ONTHUMajbHYIO (OpPMY NpEACTaBICHUS H
BH3YaJIH3aIlHN.

KOMMyHI/lKaTI/lBHBIe YHUBEpPCAJIBbHBLIC yqeﬁﬂme )IeﬁCTBHﬂ:

OCYIIECTBIIATH OOIIEHUE HAa YPOKaxX (GU3NKH U BO BHEYPOUHOU JIEATEILHOCTH;

pacro3HaBaTh NPEANOCHITKNA KOHQINKTHBIX CUTYallid ¥ CMT9aTh KOH(IUKTEHI;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOKO TOUKY 3PEHMSI C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB;
MMOHUMATh M UCIIOJIb30BaTh MPEUMYIIIECTBA KOMaH/IHON U MHANBHUYaTbHON PabOTHI,

BBIOUpATh TEMAaTHKy W METOJ(bI COBMECTHBIX JCHCTBHH € y4€TOM OOIUX HWHTEPECOB U
BO3MOKHOCTEH Ka)/10T0 YJIeHa KOJIJIEKTUBA;



MPUHUMATh LIETH COBMECTHOM JEesATEIbHOCTH, OPraHU30BEIBATh U KOOPJIUHUPOBATH ACHCTBUS
Mo €€ JOOCTIKEHHIO: COCTaBJIATh IUIAH NEUCTBUM, pacHpencisiTb pOJId C YYETOM MHEHUI
YY9aCTHHUKOB, 00CYXIaTh pPe3yJIbTaThl COBMECTHOU PaOOTHI;

OIIEHWBATh Ka4eCTBO CBOETO BKJIAJa M KaXKJOTO YYaCTHMKA KOMAHIBI B OOIIWH pe3yibTar Mo
pa3pabOTaHHBIM KPUTEPUSIM;

mpeiaraTh HOBBIE TPOEKTHI, OICHWBATh HWIECW C TMO3WIMHA HOBHU3HBI, OPUTHHAIHHOCTH,
MPaKTUYECKON 3HAYMMOCTH;

OCYILECTBIISTh MO3UTUBHOE CTPATETMYECKOE MOBEJACHUE B PA3IIUMYHBIX CUTYAIUSX, MPOSBISTH
TBOPYECTBO ¥ BOOOpaKeHNE, OBITh HHUITMATHBHBIM.

PeryasiTuBHBIC yHMBepcajbHbIe yueOHbIe AelicTBHS
Camoopranusanms:

CaMOCTOSITETIbHO OCYHICCTBIISITh MO3HABATENFHYIO JEATENBHOCTh B 0OOJACTH (QU3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTAaBUTH U (POPMYJIUPOBATH COOCTBEHHBIE 3aa4H;
CaMOCTOSITETIHO COCTaBIATh IUIAH pEUIEHWS pacu€THBIX M KauyeCTBEHHBIX 3ajady, IJIaH
BBITIOJIHEHUSI TPAKTHYECKOH pPaboThl ¢ YYETOM MMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MOYHOCTEN U MIPEANIOYTCHU;

JIaBaTh OLIEHKY HOBBIM CUTYAIHIM;

pacuIupsTh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHIA;

JeNaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 3a
peIIeHuE;

OLICHUBATH PUOOPETEHHBIN OIIBIT;

CHoCOOCTBOBaTh (HOPMHUPOBAHUIO ¥ IPOSBICHUIO 3PYAMLUN B 00JIacTH (PU3UKH, MOCTOSHHO
TIOBBIIIIATE CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTpOHL, IMOLMOHAJIbHbINA HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTb, OLICHHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaJICTh HABBIKAMH ITO3HABATEJIBHOW PEQIIEKCHU KaK OCO3HAHUS COBEPIIAEMbIX JCUCTBUH U
MBICJIMTEILHBIX MIPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHHUIA

WCTIONIB30BaTh MPUEMBI pehIeKCHH JUIS OTICHKH CUTYalluH, BRIOOPa BEPHOT'O PEIICHHS,

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PEIICHMUS 10 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apT'yMEHTBI APYTHUX IIPU aHAJIU3E PE3YJIBTATOB ACSITEIbHOCTH;
MIPUHAMATH ce0s1, TOHUMasi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTyMEHTBI APYTHUX IIPU aHAJIU3E PE3YJIbTATOB ACSITEIbHOCTH;
MPHU3HABATH CBOE MPaBO U MPABO JIPYTHX HA OIMHUOKH.

B mporecce nOCTHKEHHS JTUYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOTPaMMBbI MO (QH3HMKE IJsl YPOBHS
cpeaHero odmero oOpa3oBaHUsl y 0Oy4YalOIIMXCS COBEPUICHCTBYETCS 3MOIIMOHATBHBIM HHTEIJICKT,
npeanoaraloni copMUpOBaHHOCTE:

CaMOCO3HAHUS, BKIIIOYAIOIIEr0 CIOCOOHOCTH IOHMMATh CBOE JMOIMOHAIILHOE COCTOSHHE,
BUJICTh HAMPABJICHUS PAa3BUTUS COOCTBEHHOW SMOLMOHAIBLHOU c(depbl, ObITh YBEpECHHBIM B
cebe;

caMOpEryJINPOBaHUS, BKIIFOUAIOIIEr0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEJIEHUE, CTIOCOOHOCTh aJaITUPOBATHCS K SMOIMOHAILHBIM U3MEHEHHSIM 1 TIPOSIBIISITH
THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMY, BKJIOYAIONICH CTpPEMJICHHE K JOCTM)KCHUIO LIEId W YCIeXy,
OIITUMU3M, HHUIITMATHUBHOCTD, YMCHI/IC HeﬁCTBOBaTB, UCXOOs1 N3 CBOUX BOSMOX(HOCTeﬁ;
SMIATHH, BKIOYAIOIIEH CHOCOOHOCTh ITOHMMATh JMOILMOHAIBHOE COCTOSIHHE JPYTHX,
VYUTBIBATH €0 IPH OCYIIECTBICHHH OOIICHUs, CIOCOOHOCTh K COYYBCTBHIO W
COTIEPEKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKIFOYAIONIMX CIIOCOOHOCTh BBICTPAWBaTh OTHOIICHUS C JAPYTUMH
JIFOJIEMU, 3800 TUThCS, IPOSIBIIATH HHTEPEC U pa3pemarb KOH(DIUKTHIL.

[MPEJMETHBIE PE3YJIBTATBI



K xoHmy oOyuenus B 10 knacce npenMeTHbIe pe3yiIbTaThl HA yIITyONEHHOM ypOBHE OJKHBI OTPAKaTh
c(hopMHUPOBaHHOCTh y 00YJAIONUXCS YMEHHUH:

MMOHUMATh POJIb PU3UKH B SKOHOMHUYIECKOM, TEXHOJIOTHICCKOM, SKOJTOTHICCKOM, COMMATLHON 1
ITHYECKOH cepax AesATeTbHOCTH YeJIOBEKa, pOoiib M MECTO (PM3MKH B COBPEMEHHOW HAy4YHOU
KapTHHE MHpa, 3HA4YCHHE ONHCAaTeNbHOH, CHCTEeMaTH3HPYIOLIeH, OOBSICHUTEIbHOH WU
MIPOTHOCTHYECKON (YHKIMA (U3NIECKOW TEOPUH — MEXAaHHWKH, MOJEKYJSIPHOH (W3WKH M
TEPMOJIMHAMHUKH, POJIb PU3NICCKON TCOPHH B (POPMHUPOBAHUH TPEICTABICHUN O (HHU3UICCKOM
KapTUHE MUPA;

pa3nnyaTh YCJIOBHsI NPHUMEHHUMOCTH MoOJeNied (U3NYecCKUX Tell W TPOLECCOB (SBICHUN):
WHEepUUaNbHAs CcHUCTeMa OTcuéra, aOCOmOTHO TBEPAOE Tello, MarTephaidbHas TOYKa,
pPaBHOYCKOpEHHOE [BM)KEHHE, CBOOOJHOE TaaeHue, abcomoTHO yrpyras aedopmanms,
abCONIIOTHO YIpyroe U abCONIOTHO HEYNPYroe CTONKHOBEHHS, MOJENU Ta3a, >KUAKOCTH H
TBEPAOrO (KPUCTAIIIMUECKOTO) TeNla, WJCaJbHBIM Ta3, TOYEUHBIH 3apsl, OJHOPOAHOE
AIEKTPUIECKOE TI0JIE;

pasnuyaTh yciaoBus (TpaHUIBI, O0JIACTH) MPUMEHHMOCTH (PH3MYECKUX 3aKOHOB, NMOHWMATh
BCeoOITHi XxapakTep (yHIaMEHTAILHBIX 3aKOHOB U OTPAaHMYCHHOCTh UCTIOIb30BAHUS YACTHBIX
3aKOHOB;

AHAJIU3UPOBATL U OOBICHATh MEXaHHYECKHE MMpoLCCChl U ABJICHUA, HCIIOJIB3Yd OCHOBHBLIC
MOJIO’KEHUSI M 3aKOHBI MEXaHWKH (OTHOCHTEIHHOCTh MEXaHHMYECKOTO IBIKECHHSA, (OPMYIIBI
KHHEMAaTHUKH PaBHOYCKOPEHHOTO [BW)KEHUs, NpeoOpa3oBaHus [ammies A CKOPOCTH H
MEPEMCUICHN A, 3aKOHBI HI)IOTOHa, MPUHOUII OTHOCUTCIIBHOCTHU Faﬂpmeﬂ, 3aKOH BCEMHUPHOTI'O
TATOTEHUS], 3aKOHBI COXPAHEHUS WMITYJIbCa U MEXaHWYECKOW SHEPTHH, CBSI3b PaOOTHI CHIIBI C
W3MEHEHHEM MEXaHWYECKOW HHEepPrHH, YCJIOBHS DPAaBHOBECHS TBEPAOTO Tela), MPU ITOM
HCIIOJIb30BaTh MAaTEMAaTUYCCKOC BBIPAKCHUC 3aKOHOB, YKa3bIBaTbhb YCJIIOBUSA MNPHUMEHUMOCTU
¢u3nUecKux 3aKOHOB: MpeoOpa3oBaHMil [anmies, BTOpPOro W TPeThero 3akoHOB HproToHa,
3aKOHOB COXPaHEHUS UMITYJIbCa M MEXaHHYECKOW DHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHUS;
AaHAM3UPOBATh W OOBSACHATH TEIIOBBIE TIPOIECCHI W SIBICHUS, WCIIONB3YsS OCHOBHBIC
nonoxennss MKT u 3akoHbl MoONeKynsipHOW (U3UKH W TEPMOJUHAMHUKH (CBS3b JaBIICHHS
UJCANBHOIO Tra3a CO CpeJHEHd KUHETHMYECKOW DSHEPrHued TEIUIOBOTO JBWXKECHUS U
KOHIICHTpAIEe €ro MOJIEKYJ, CBS3b TEMIIEpPaTypbl BEIIECTBa CO CpeAHEW KWHETHUYECKOM
SHEpPrHei TEeIUIOBOTO JBI)KEHWS €ro YacTHIl, CBS3b [ABJICHHS HWJICATBHOTO Taza C
KOHIICHTpaIlMell MOJIeKyJl M €ro TeMIiepaTypoi, ypaBHeHue MenaeneeBa—Kiamnelipona,
MEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpPaHEHHs DHEPTMU B TEIUIOBBIX MpOIleccax), MpH
5TOM  HCIIONB30BaTh  MaTeMAaTWYeCKOe BBIPAKEHHE 3aKOHOB, YKa3blBaTh  yCIIOBHS
MIpUMEHUMOCTH ypaBHeHHs MenneneeBa—Knaneipona;

aHAIM3UPOBATh W OOBSCHATH AJIEKTPUYECKHE SBICHUS, WCIIONB3YsS OCHOBHEIE TOJOXECHHS H
3aKOHBI JJIEKTPOJAWHAMUKN (3aKOH COXpaHEHUsS JJIEKTPUYECKOro 3apsja, 3akoH Kymona,
MOTEHIIUAIBHOCTh  DJIEKTPOCTATHYECKOTO IIOJIA, TPUHIIMIT CYTEPHO3UINNA DIIEKTPHUUECKUX
MOJICH, TPU 3TOM YKa3bIBas YCJIOBHS MPUMEHUMOCTH 3akoHa KyioHa, a Takke MpaKTUYECKU
Ba)KHBIE COOTHOIIEHHUA: 3aKOHBI OMma IJId ydaCcTKa 1Oenu U JJid SaMKHYTOﬁ SJIGKTpPI‘IeCKOfl
nenu, 3akoH J[xoyns—Jlenna, npasuna Kupxroga, 3akonsr @apaest 1u1sl 2JIEKTPoIn3a);
OIINChIBATH (1)I/I3I/I‘ICCKI/Ie OponeCCel MW ABJICHUA, MCIIOJIB3Yd BCIIUYMWHBI: TCPEMEIICHUC,
CKOpOCTb, YCKOpPEHHE, HMITYJIbC TEla W CHUCTEMBl Tell, CHja, MOMEHT CWJIbI, JaBJICHHE,
MMOTCHUUAJIbHAs JHEPIrus, KUHCTHUYCCKas OJHEPrus, MEXaHUYCCKasA OHEPIu:d, pa60Ta CHIJIBI,
LHEHTPOCTPEMHUTENILHOE YCKOPEHUE, CUIIA TSHKECTH, CHJIa YIIPYTOCTH, CUJIa TPEHHUS, MOIIHOCTb,
SHEpPTusl B3aUMOACHCTBHA Tena ¢ 3emiéid BOMM3M €€ IMOBEPXHOCTH, JHEPrusl YHpyrou
JneopMay MPYKUHBI, KOJIUYECTBO TEIUIOTHI, aOCOJIOTHAs TeMIlepaTypa Tena, paboTa B
TEPMOJMHAMHUKE, BHYTPEHHSSI SHEPTUsl WACATBHOTO OJTHOATOMHOIO rasa, paboTa MaeasbHOTO
rasa, OTHOCUTENbHas BIaXHOCTb Bo3ayxa, KIIJ[ wumeanrpHOro TEIJIOBOIO JBHIATEINS;
JJIEKTPUYECKOE I0JIe, HANPsHKEHHOCTh AJIEKTPUUYECKOTO TOJIS, HANpPSHKEHHOCTH  IMOJIS
TOYCYHOI'O0 3apsgaa WJIHM 3apsKCHHOro mapa B BaKyyM€ M B OUBJICKTPUKE, MMOTCHIHAI
3JIEKTPOCTATHYECKOTO OIS, PAa3HOCTh MOTEHUIMAJIOB, SJIEKTPOABIKYIIAs CHJIA, CHJIAa TOKa,
HanpsDKEHHE, MOIIHOCTh TOKa, JJeKTpudeckas EMKOCTh IUIOCKOTO  KOHJEHCaTopa,
COTPOTHBIICHHE YydYacTKa IENH C TOCJIEIOBATeIbHBIM W MapajUIeNbHBIM COEIUHEHUEM
PE3UCTOPOB, PHEPTHS HNEKTPHUIECKOTO OIS KOHACHCATOPA;



e OOBACHIATH OCOOCHHOCTH TPOTEKaHHs (UIMUECKUX SBICHUN: MEXaHHMYECKoe JBIDKCHHE,
TEIUIOBOE JIBIDKEHHE YACTHI[ BEIIEeCTBA, TEIJIOBOE pPAaBHOBECHE, OpPOYHOBCKOE IBM)KEHUE,
muddy3us, WCIapeHne, KUNeHHEe W KOHJEHCAlWs, IUIaBIeHHE W KPHUCTaJUIN3aIlnd,
HaIpaBJIEHHOCTh TEIUIONEpeaaur, d3JIEKTpU3alus TeJ, SKBUIIOTEHIHANBHOCTh MOBEPXHOCTH
3apsAKEHHOTO IPOBOTHUKA;

® TMPOBOJIUTH WCCIICOBAaHUE 3aBUCHMOCTH OJHOW (DM3MYECKOW BENMYMHBI OT APYrodl C
WCTIONIb30BaHUEM MPSIMBIX U3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH
pe3ynbTaThl MOIYYSHHON 3aBUCHMOCTH (DM3MYECKHMX BEIHYWH B BUIE TpauKoB ¢ yIETOM
a0COIIOTHBIX TIOTPEITHOCTE U3MEPEHUH, JIeNIaTh BEIBOABI IO PE3yJIbTaTaM UCCIeI0BaHMS;

® MPOBOJIUTH KOCBCHHBIC M3MEPCHUS (PM3MUYECKUX BEJIMYHH, MPH 3TOM BBIOMPATh ONTUMAaIbHBIN
METOJl W3MEPEHHs, OICHWBATh aOCONIOTHBIE W OTHOCHTEIHHBIE IOTPEITHOCTH MPSIMBIX H
KOCBEHHBIX U3MEPEHMUIA;

® TPOBOJUTH OMBITHI IO MPOBEPKE MPEIIOKEHHON THITOTE3Bl: IUIAHHPOBATH DKCIEPUMEHT,
cOOMpaTh SKCICPUMEHTAIIBHYIO YCTAHOBKY, aHAJM3UPOBATh MOJyUYeHHbIE PE3YJIbTaThl U JeTaTh
BBIBOJ O CTAaTyCC HpCI[JIO)KCHHOﬁ THUIIOTEC3kI,

e coOnronaTh mpaBuiia 0E30MACHOTO TPY/la MPH MPOBEACHUH UCCIIEIOBAHUI B paMKax y4eOHOTO
OKCIIEPUMEHTa, NPaKTHUKyMa W Yy4eOHO-HCCIIEeOBATEIhCKOW M TMPOEKTHOW NEATEIBHOCTH C
UCIIOJIb30BaHUEM M3MEPHUTENIBHBIX YCTPOUCTB U 1a00paTOpHOTO 000PYAOBAHHUS;

e pemarh pacyE€THBIC 3a/1a4M C SBHO 3aJaHHON W HESBHO 3aJaHHON (PM3WYECKOW MOJEINBIO: Ha
OCHOBAaHWM aHaliM3a yCJOBUS OOOCHOBBIBATH BBIOOD (HU3MUECKOW MOJIENH, OTBEYAIOILICH
TpeOOBaHMAM 3a7add, NUPUMEHSITh (OPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYJATHI
(U3MYECKNX TEOPHU TPH WCIOIH30BAHUA MATEMATHYECKUX METOJIOB peIIeHHs 3ajad,
IIPOBOJUTH paC‘-IéTBI Ha OCHOBAaHMHM HUMCHOMIUXCA OdaHHBIX, AHAIMU3UPOBATHL PE3YJLTATHI U
KOPPEKTUPOBATH METO/IBI PEIICHUS C YIETOM IOTyIEHHBIX PE3YIbTATOB;

e pemaTh Ka4yeCTBEHHBIC 3aJaud, TpeOyIOre TpUMEHEHHS 3HAaHUH W3 Pa3HBIX pa3felioB Kypca
¢u3MKH, a TakKe WHTErpaIliy 3HAHUH U3 JIPYTHX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA:
BBICTPAMBaTh JIOTMYECKYIO LEMNOYKY pACCYKIEHUH C ONOpOM Ha U3YYCHHBIC 3aKOHBI,
3aKOHOMCPHOCTHU U (I)I/I?,I/I‘IGCKI/IC SABJICHUA,

o HCIIOJIb30BaTh TCEOPCTUUCCKUC 3HAHUA JIA O6T)$ICH€HI/ISI OCHOBHBIX TMPUHIHWIIOB paGOTBI
M3MEPUTEIHHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MTPOIECCOB;

® TIPUBOAWTH MPHUMEPHI BKIIAJa POCCUACKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE HAYKH,
B 00BSICHEHHE TIPOIIECCOB OKPYIKAIOILIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

® aHANM3WPOBAaTh M OICHWBATH MOCJIEICTBUS OBITOBOW W TPOM3BOJCTBEHHOW NEATEIHHOCTH
YEJIOBEKA, CBA3aHHON ¢ (PU3NUESCKUMHU IIPOLIECCAMH, C MTO3UIMI KOJOrHUECKOM 0€301acHOCTH,
MIPEJICTABICHUH O PaIMOHAIBHOM IPHPOJIONIONB30BAHNH, a TAKXKE Pa3yMHOM HCIIOJB30BaHUH
JIOCTHKEHUI HAYKH W TEXHOJIOTHH JUTsl TAbHEHIIIET0 Pa3BUTHS YeIOBEYECKOT0 OOIIIeCTBa;

® TPUMEHATh pa3IMYHBIE CIIOCOOBI PabOTH ¢ WHpOpMamHeld QUINIECKOTO COACPIKaHUS C
HCIIOJIb30BAHUEM COBPEMCHHLIX I/IH(i)OpMaIH/IOHHBIX TGXHOJ’IOFI/II\/'I, IIpyu 3TOM HCIIOJIB30BATh
COBpeMEeHHbIE WH(OPMAIIOHHBIE TEXHOJOTHUU IS TOWCKA, MepepaboTKu U TPEeAbSIBICHUSI
y4eOHOW W HAYYHO-TIONMYJISIPHOH WH(QOpPMAIMK, CTPYKTYPUPOBAHHWS W HWHTEPIPETAlUU
WHQOpMAIUK, TOJNyYCHHOW W3 pa3lMYHBbIX HCTOYHHKOB, KPUTHYECKH aHAIU3UPOBAThH
MOJTy4aeMyl0 MH(QOPMAIMI0O M OLEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS
3HAHWM, TaK U HA OCHOBE aHAJIM3a UCTOYHUKA MHPOPMAIIHY;

® MPOSBIATH OPraHM3allMOHHbIE M MO3HABATEIbHBIE YMEHHS CaMOCTOSTEIBHOIO MPHOOPETEHUS
HOBBIX 3HaHUH B ITPOIIECCE BBITIONHEHUS TPOSKTHBIX H y4eOHO-UCCIIeIOBATEILCKUX PadoT;

e paboTaTe B Irpynne ¢ HCHOJIHEHHUEM pa3IMYHbIX COLUAIBHBIX DPOJieH, IIaHUpPOBaTh padboTy
TpynIibl, paiuOHAJIBHO PpaCHpeaCIIATh ACATCIIBHOCTh B HECTAHAAPTHBIX CUTyalluAaX, aICKBATHO
OLIGHUBATH BKJIa] KaKIOTO U3 yYACTHUKOB I'PYIIIB B pEIIEHHE PacCMaTpPUBaeMO MPOOIIEMBI;

® MPOSBISATh MOTHBAIMIO K Oyaymied npodeccHoHATBHON NeSATeNFHOCTH M0 CHEIHATBHOCTIM
(hU3HUKO-TEXHUYECKOTO MPpOoduIIs.

K xonmy obyuenus B 11 knacce npenMeTHbIE pe3yIbTaThl HA YIITyOJIEHHOM YPOBHE JOJDKHBI OTPaXkaTh
c(OpMHPOBAHHOCTH y 00yUAIOIIUXCS YMEHHI:



MOHUMATh POJNb (PU3MKH B SKOHOMHUYECKOH, TEXHOJIOTHYECKOW, COLUHUAIBbHOH M 3THYECKOH
cdepax IESITeNbHOCTH YEJIOBEKa, POJIb U MECTO (PM3UKM B COBPEMEHHOH Hay4yHOH KapTHHE
MHpA, POJIb ACTPOHOMHUHU B IPAKTUYECKOH IESITEJBHOCTH YeJIOBEKAa M NaJbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMHCATEIbHOM, CHCTeMaTH3UPYIOLIel, OObICHUTEIBHON 1
MPOTHOCTHYECKOW (YHKUIUH (U3HMUECKON TEOPUH — BIIEKTPOAWHAMUKH, CIICHUATLHON TEOpUH
OTHOCHUTEITHFHOCTH, KBAaHTOBOW (H3HWKH, pOIh (U3NYECKOW TeopuH B (HOPMHUPOBAHUH
MIPEACTABICHUNA 0 (PH3WYIECKON KapTHHE MHUpa, MECTO (PU3NUECKON KapTHHBI MHpa B 00IIeM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE;

pa3nnyaTh YCJIOBHsI NPHUMEHHUMOCTH MoOJeNied (U3NYecCKUX Tell W TPOLECCOB (SBICHUN):
OJITHOPOZHOE IEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE IIONs, TapMOHMYECKHE KoJeOaHMs,
MaTeMaTHYECKUH MAasATHUK, HACAIbHBIA TNPYXKHUHHBIA MasTHUK, TI'apMOHMYECKHE BOJIHBI,
WeanbHBId KOJIeOaTeNbHBI KOHTYp, TOHKas JWH3a, MOJAEIEW aToma, aTOMHOTO sjapa H
KBaHTOBOW MOJIEITU CBETA,

pa3nuyaTth YCIOBHs (TpaHMIBI, 00JACTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, MOHUMATh
BceoOmuil XxapakTep (pyHIaMEHTaIbHBIX 3aKOHOB M OTPAaHNYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX
3aKOHOB;

AQHAJTM3UPOBATh U OOBACHSTH 3JICKTPOMArHUTHBIE MPOLIECCHl U SIBJICHUS, HCIIOIb3ysI OCHOBHBIE
MOJIOKECHUST M 3aKOHBI DJIEKTPOJWHAMUKU M CIIEHHAIbHON TEOPHH OTHOCHUTEIBHOCTH (3aKOH
COXPAHEHHs JIEKTPUIECKOro 3apsaa, cuina Ammepa, cuia JlopeHna, 3ak0H 3JeKTPOMarHuTHOM
UHAyKUuy, npasuio Jlenna, cBs3p JJC caMOMHOYKIMU B 3JIEMEHTE JCKTPUUECKON Lienu co
CKOPOCTBIO M3MEHEHMs CHJIBl TOKa, TOCTYJAThl CIEIHaIbHOM TEOPUH OTHOCHUTEILHOCTH
OWHIITelHA);

aHATM3UPOBATh M OOBSACHATH KBAHTOBBIC MPOIECCHl W SIBICHHSA, HCHOIB3Ys ITOJIOKEHUS
KBaHTOBOW (Gu3nku (ypaBHeHHe DiHIITEHHA A1 PoTorddekTa, mepBblii U BTOPOI MOCTYIATHI
bopa, mnpuHIMIT CcOOTHOIICHHS HeomnpeaeaEHHocTedt [elizeHOepra, 3aKOHBI COXpaHCHHS
3apsiIOBOIO M MAacCcOBOTO YKCEI W DHEPruM B SJCPHBIX PEaKIUsIX, 3aKOH pPaJn0aKTHBHOTO
pacrana);

ONKCHIBATh (PU3MUYECKHE IPOLECChl W SABJCHHS, HCIOb3Yysl BEIUYMHBI: HaNpsLKEHHOCTD
AEKTPHYECKOTO TIONS, TIOTEHIMANl JJIEKTPOCTATHYECKOTO TIONS, Pa3HOCTh MOTEHIIMAJIOB,
AIEKTPOABIKYIIAS CHJIA, WHIYKIMS MArHUTHOTO TOJs, MarHUTHBIA TIOTOK, cHja AmIepa,
WHIYKTUBHOCTb, JJIEKTPOABMXKYIAs CHJa CAaMOMHIYKIHMH, 3HEPIUs MAarHUTHOTO IIOJIS
MPOBOJHHKA C TOKOM, PEJISTUBUCTCKUI UMITYJIbC, IOJHASL SHEPIUsl, SHEPTHUSI IIOKOSI CBOOOIHON
YaCTUIIbI, SHEPTHUS M UMITYJILC (POTOHA, MACCOBOE YMCIIO U 3apsil sApa, SHEPTHUs CBS3H S/Ipa;
OOBSICHATh OCOOCHHOCTH TPOTEKAaHUS (UIUUECKUX SIBJICHUU: DIICKTPOMArHUTHAS WHIYKIHS,
CaMOMHJIYKIHMS, PpE30HAHC, HHTEp(EepeHuust BOJH, JU(paKUys, AUCHEPCHS, IIOJHOE
BHyTpEHHee OoTpakeHue, poTodnekTpudeckuii apdext (poroaddexr), anpda- u 6era-pacnagbt
a1ep, raMMma-u3llydeHue siiep, (GU3NUecKUe MPHUHIMIIBI CHEKTPAILHOIO aHaiu3a U paboThl
nasepa;

OTIpEJIeIIATh HANPaBIICHNE MHYKIIMM MarHUTHOT'O MOJIs IIPOBOJIHUKA C TOKOM, CHJIBI AMIiepa u
cuibl JlopeHua;

CTPOUTH M300pakeHHE, CO3AaBaEMOE INIOCKUM 3€pKajoM, TOHKOH JIMH30, U paCCUUTHIBATE €TO
XapaKTePUCTHKH;

NPUMEHATH OCHOBOIIOJIATaIOIINE aCTPOHOMHYECKHE MOHATHS, TCOPUU W 3aKOHBI JIsl aHAIN3a U
00bsiIcCHEHHS (PU3UUECKUX IPOIECCOB, MPOUCXOMSAIIMX B 3BE3/IaX, B 3BE3NHBIX CHCTEMAax, B
MEXTaJIJaKTHYECKOH cpefie; IBIKEHU HeOECHBIX TeJl, YBOIOLNH 3BE3 U BeenenHoi;
MPOBOJIMTH MCCIIEOBAHNE 3aBUCHMOCTEH (PU3MYECKHX BEJMYUH C HMCIOJIb30BAHHUEM MPSMBIX
MU3MEPEHHH, IPU TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yJIbTATHI MOJYyYEHHOU
3aBHCUMOCTH (PU3UYECKUX BEIWYHMH B BHJIE TPAQUKOB ¢ yUETOM aOCONIOTHBIX MOTPEIIHOCTEH
W3MEPEHHH, 1eaTh BEIBOBI 110 pe3yIbTaTaM HUCCIIEIOBAHUS;

MPOBOJIUTH KOCBEHHBIE N3MEpEHUs] (GU3NYECKUX BEIWYMH, ITPH 3TOM BBIOMUPATH ONTHMAIbHBIN
METO/ W3MEpPEHUs], OLIEHHBATh aOCOJIOTHBIE M OTHOCHTEJIbHBIE IOIPEIIHOCTH HPSAMBIX U
KOCBEHHBIX U3MEPECHMUI;



MPOBOJIUTH ONBITHI TI0 TPOBEPKE MPEATIOKEHHONW THIIOTE3bl: IUIAHUPOBATH DKCIEPUMEHT,
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBAThH TIOMyUeHHBIE PE3yIbTATH U JAeNaTh
BBIBOJI O CTaTyCe MPEATI0KEHHON TUITOTE3HI;

OTIMCHIBATh METO/II ITOTyYEHHUS] HAYYHBIX ACTPOHOMHUYECKHUX 3HAHMIA;

co0romaTh mpaBuiIa 6€30MMacHOTO TPyIa MPHU MPOBEASHUH UCCIEIOBaHNN B paMKax y4eOHOTO
JKCIICPUMEHTa, MPAaKTHKyMa M Yy4eOHO-HCCICIOBATEILCKOM W TMPOCKTHON ACATEIHLHOCTH C
UCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOMCTB U JIAOOPATOPHOTO 00OPYI0BAHUS;

pemiath pacu€THBIC 33Ja4d C SIBHO 3aJIaHHOW M HESBHO 3aJlaHHOW (PM3MUYECKON MOJENblo: Ha
OCHOBAaHWHM aHallM3a YCIOBUS BHIOWpaTh (PU3NUECKHE MOENH, OTBEYAIOIHE TPeOOBaHHSIM
3a/1a4y¥, IPUMEHATh (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJAaThl (PU3MUCCKUX TEOPHUl
MPH HUCIOJb30BAaHUM MATEMAaTUYCCKUX METOAOB PEUICHHsS 3alla4, NMPOBOJIUTH PacuéThl Ha
OCHOBaHUHM HMMEIOIINXCS NaHHBIX, aHAJTU3UPOBATH PE3YJIbTATHl M KOPPEKTHPOBATH METOJBI
pelIeHus C yIETOM ITOTyIEeHHBIX PE3ybTaTOB;

pemaTs KauecTBeHHBIE 3a[a4d, TpeOyrolie MPUMEHEHNSI 3HaHUH U3 Pa3HBIX pa3/ielioB Kypca
GU3NKY, a TaKKe UHTErpalyy 3HAHWH U3 JIPYTHX MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA!
BBICTPAMBaTh JIOTMYECKYHO LEMOYKY pACCyKJIEHUH C ONOpPOM Ha U3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NIECKHE SIBIICHIIS,

WCIIONB30BaTh TEOPETUYECKUE 3HAHUS U1 OOBSICHEHHS OCHOBHBIX MPHHIUAIIOB pPaOOTHI
N3MCPUTECIIbHBIX HpI/I60pOB, TCXHHUYCCKUX yCTpOﬁCTB 1 TCXHOJOTMYECKUX MPOLECCOB;
MIPUBOIUTH MPUMEPHI BKJIaJ[a POCCHICKIX U 3apYOCKHBIX YUEHBIX-(PH3NKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
AHAJIN3UPOBATL U OLCHUBATL ITOCIICACTBUA 6I)ITOBOI>'I u HpOI/I3BOI[CTBCHHOI\/'I JACATCIIBHOCTHU
YeIIoBeKa, CBA3aHHON ¢ (PU3NYECKUMH MPOIIECCAMHU, C TO3UIUI IKOIOTUIECKOH OEe30MacHOCTH,
MIPEJICTABICHU O PaIMOHATBHOM IMPHUPOJOIIONB30BAHNH, & TAKXKE Pa3yMHOM HCIIOIB30BAHUH
JIOCTHXKCHHUN HAYKHW U TEXHOJIOTHH JUTSl TAIbHEHIIIET0 Pa3BUTHS YSIOBEUYESCKOTO O0IIECTRA;
MPUMEHATh Pa3NYHbIC CIIOCOOBI PabOThI ¢ WHGpOPMAIMEH (U3UYECKOrO COICPKAHHS C
WCTIONb30BaHIEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJOTHH, MPH 3TOM HCHOIb30BaTh
COBpeMeHHbIe WH(OPMAIOHHBIE TEXHOIOTHUHU ISl TIOWCKA, MepepadOTKH W TPeNbsSBICHHS
y4eOHOM W HayYyHO-TIONMYJISIpHOH WHGOpPMAalWH, CTPYKTYpPUPOBAHUS ¥ HWHTEPIpETalUH
UHQOpMAIUK, TOJNyYeHHOW W3 Ppa3NYHBIX HCTOYHHKOB, KPUTHYECKH aHAIU3UPOBAThH
MOJTy4aeMyl0 MH(QOPMAIMI0O ¥ OILEHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIUXCS
3HAaHWH, TaK U Ha OCHOBE aHAJIN3a UCTOYHHUKA MH(DOPMAIIUY;

MIPOSIBIIATh OPTaHHM3AIMOHHBIE U TO3HABATENbHBIE YMEHHUS CAMOCTOATEIHHOTO MPHOOpPETEHUS
HOBBIX 3HaHMH B ITPOIIECCE BHITIONHEHHS MTPOSKTHBIX M y4eOHO-UCCIIeI0BATENLCKUX PadoT;
paboTaTh B IpyMIle C WUCIOJHEHHEM DPa3JIMYHBIX COLHUAIBHBIX pOJeH, MIaHUPOBaTh PadOTy
TPYIIBI, PAIIHOHAIBHO PaCIPEAENATh NeATeLHOCTh B HECTAHAAPTHRIX CUTYAIUIX, aIeKBaTHO
OIIEHMBATH BKJIAJI KAYKIOTO U3 YYACTHUKOB TPYIIIHI B PElIEHUE pacCMaTPHUBAEMOH MPOOIEMBI;
MIPOSIBIIATh MOTHBAIMIO K OyIymiedl mpogecCHOHAIBHOW NIEATEIBHOCTHA IO CIEIHUATBHOCTIM
(hU3HUKO-TEXHUUECKOTO MPOoduIIs.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHme pa3aesioB U TeM KoJnyecTBo yacos
n/n nporpamMmbl Bcero

JJleKTpoHHBbIE (IU(pPOBbIE)
o0pa3oBaTeiibHbIe pecypchl

Paznen 1. HAYUHBI METO/I IIO3HAHMSI TIPUPO/bI

1.1 HayuHs1it MeTO/] TO3HAHUS IPUPOIBI 6
Hroro no pazneiy 6
Pa3znen 2. MEXAHUKA

2.1 Kunemaruka 10

2.2 JnHamuka 10

2.3 Craruka TBEpAOTO Tena 5

24 3aKOHBI COXpaHEHHS B MEXaHUKE 10
Hroro no pazaeny 35
Pa3znen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKHHETHYECKOM TEOPUHU 15

3.2 Tepmonnaamuka. TemnoBple MaTUHBI 20

33 ArperartHbie cocTostHUS BemecTBa. ©azoBble 14

MEePEX oIkl
Hroro no pazaeny 49
Pa3znen 4. SJIEKTPOJAUHAMUKA

4.1 OneKTpHYeCKOe MOJIe 24

4.2 [TocTosSTHHBIN NMEKTPHUYECKUI TOK 24

4.3 TokH B pa3nuuHbBIX cpeiax 6
Hroro no pazneny 54
Paznen 5. PUSHUECKHN IPAKTUKYM

51 DU3NIECKHA TPAKTUKYM 16
Hroro no pazaeny 16
PeszepBHOE Bpems 10

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 170



11 KJIACC

HanmeHoBaHHe Pa3esioB U TeM KosnuecTBo 4acos

Ne n/m
IporpaMmabl Bcero

JyekTpoHHbIe (LM (POBLIE) 00pa3oBaTe/IbHbIE
pecypcsl

Paznea 1. JJIEKTPOANHAMMUKA

1.1 MarsautHoe noje 14

1.2 OneKTpoMarHuTHast UHIYKIHS 13
HWroro mo paznemy 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI

2.1 MexaHnueckue KoeOaHus 10

2.2 DneKTpoMarHuTHBIE KoJleOaHus 15

23 E/(I)Je;;il;mqecxne Y DJIeKTPOMarHUTHBIC 10

24 OnTrka 25
Hroro no pazaeny 60
Paznen 3. OCHOBBI CIEIUAJIbBHOM TEOPUM OTHOCUTEJBHOCTH

3.1 Ocnosrl CTO 5
Hroro o pazaeny 5
Paznen 4. KBAHTOBASI ®U3UKA

4.1 KopmyckynspHoO-BOITHOBOH Tyain3m 15

4.2 dusuka aToma 5

43 duzuka aTOMHOTO S/1pa U 3JIEMEHTaPHBIX 5

YaCTHII

Hroro no pasaeny 25
Pazgen 5. 3JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3IUKU

51 DJeMEeHThI aCTPOHOMHU U aCTPO(U3UKH 12
Hroro no pazneny 12
Paznen 6. PU3UNYECKHAM IIPAKTUKYM

6.1 DU3NIECKHA TPAKTUKYM 16
Hroro no pazneny 16

Paznea 7. OBOBIIAIOIIEE IIOBTOPEHUE




Cucrematuzanuys 1 o0001IeHue
MPEIMETHOTO COCPIKAHMS U OTIBITA

7.1 JEATEeTHLHOCTH, TPHOOPETEHHOTO TIPH 15
n3y4eHnu Kypca ¢usuku 10 — 11
KJIaCCOB
HWroro mo paznemy 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 170




