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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOXKEHHM W TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®deneparnuy,  pealu3yOINIMX  OCHOBHBIE  00pa30oBaTElIbHBIC
IPOTrPaMMBL.

[Iporpamma 1o ¢usuke A€t npeacTaBiIeHUE O LENSAX, COAEPKaHUM, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npenmMera «Pu3nka» Ha yriryoJIEHHOM ypOBHE.

N3ydyenue kypca (U3MKH YriiyOJIEHHOTO YpPOBHS MO3BOJSIET PEaU30BaATh
3a/la4yu MPOPECCUOHAILHOM OpPHEHTALH, HAIIPABJICHO HA CO3/IaHHME YCIOBUM IS
NPOSIBIICHHUSI CBOUX MHTEIUIEKTYaJIbHBIX M TBOPYECKMX CIOCOOHOCTEN KaKIbIM
OoOy4JaromMmMcsi, KOTOpblE HEOOXOAUMBI i1 MPOJOJLKEHHS O00pa3oBaHUs B
OpraHu3alMsIX MPOPECCHOHATBHOIO OO0pa30BaHMs IO PA3IUYHBIM  (U3HUKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme mno Qu3Mke ONpenensioTcs IUIAHUPYEMBIE PpPe3yJIbTaThl
OCBOCHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeaMeTHbIE, MpeaMeTHble (Ha  yrinyOn€éHHoM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCsS, OCBOMBIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHUs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIIbHOCTHBIN MOIXO0/.

[Iporpamma 1o (Qu3MKe BKIIOYACT: IUIAHUPYEMbIE PE3YJIBTAThl OCBOCHUS
Kypca pU3uKu Ha yriiyOJI€HHOM ypOBHE, B TOM YHCIIE IPEIMETHBIE PE3YIbTAThI 110
rogaM oOydeHus; colepkaHue ydyeOHoro mnpeamera «®Puszmka» Mo TrojaM
oOy4eHus.

[Iporpamma no ¢u3nke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTEIEH U
IPENOCTABIAET BO3MOXHOCTH [UISl pEaju3alMi  Pa3IMYHbIX METOIUYECKHX
HNOJXOJOB K NpenojaBaHuio (U3UKH HAa YIIayOJIEHHOM YypOBHE NpPU YCIOBUU
coXpaHeHus1 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYMAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkaroieM mupe. LLkompHbI Kype (U3HKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (U3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME€ UM AKTHMBHOE
npuMeHeHne (U3NYECKUX 3HAHUW OMPENEeIIIIO XapakTep U OypHOE pa3BUTHE



pa3HOOOpa3HBIX TEXHOJOTHM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, NOJIYYEHHs] HOBBIX MaTepuajioB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
($u3MKN BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTUHBI MHUpa oOywaroiierocsi, B GOpMUpPOBAHUE YMEHUN MPUMEHSTh HAyUHBIN
METO/1 IO3HAHMSI TIPU BHITIOJIHEHUH UMH YYEOHBIX HCCIIEIOBAHUM.

B ocHOBY Kypca (u3UKH Ha ypOBHE CPETHET0 00IIero 00pa3oBaHus MOI0KEH
psia uaei, KOTopble MOKHO pacCMaTpHUBATh KaK MPUHLHUIIBI €70 MTOCTPOCHUS.

Hoea uenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX Pa3fesioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (PU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (HHU3UMKH
o0BbenUHEH BOKpPYr ¢usnyeckux Teopuil. BemymuMm B Kypce sBIseTcs
(dbopMUpOBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSIX MAaTE€pHUH, BEIIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnonaracT HMCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3U pPa3BUTHUSA
¢u3uKkn Cc pa3BUTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriyoaEHHOTO YpOBHS
MpEeoiaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTHYECKHX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBIE TEXHUUYECKHE YCTpPOMCTBa, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JIIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C Pa3BUTHEM TEXHUKW M TEXHOJIOTUH, a Takke OOCYKICHUS
npo6JieM pallMOHAIBHOTO MPUPOIOTIONH30BAHMS U HKOJIOTHUECKON 0€30MaCHOCTH.

OcBoeHue coJiepKaHusl MPorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
MPUHIIMIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxoaa. s Gusnku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEIHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTByoero (akropa ydeOHoro mporecca. s yriy6naéHHoro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHMYECKOIO0 JSKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YUYEHHUECKHE OIBITHI MPU HU3YYEHUH HOBOTO
Martepuasa, JabopaTopHbie pabOThl U pabOTHI MpakTUKyMa. Bosblioe BHUMaHUE
yAENAETCS PEIICHUIO PAcU€THBIX M KAaueCTBEHHbIX 3anad. I[lpum »Tom s
pacy€THBIX 3a7a4 NPHOPUTETOM SBIISIFOTCS 3aJa4d C SIBHO 3aJaHHON U HESBHO
3aJJaHHOU (PU3MUECKON MOJENBIO, TO3BOJIAIONINE IPUMEHSITh H3yYEHHBIEC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO pas3fesia Kypca, TAK U MHTErpUpys NPUMEHEHUE
3HAHWM U3 pa3HBIX pas3nenoB. [Jis KaueCTBEHHBIX 3a/lay MPUOPUTETOM SBIISIFOTCS



3aJaHusl Ha OOBSICHEHUE/TIPpECKa3aHUE TNPOTEKaHUS (U3NYECKUX SIBICHUUH U
IIPOIIECCOB B OKPY>KAIOIIEH KU3HHU, TpeOyIoIIre BbI00pa PU3NIECKON MOJEIH TS
CUTYaIINH MPAKTHKO-OPUECHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIEUYeHHIO yuyeOHOTo mpolecca Kype (U3UKUA YTiyOJIEHHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOKEH U3y4aThCs B YCIOBHSIX
npeaMeTHoro kabuHeta. B kabuHere (QU3MKM JODKHO OBITh HEOOXOAMMOE
nabopaTopHoe 00OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOTpaMMeE I10
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JleMoHcTpallMoOHHOE  00Opy/I0BaHUE (OPMUPYETCS B COOTBETCTBUU C
NPUHITUTIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILIECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TPUMCHCHHM.

JlaGopatopHoe 00OpyJIOBaHHE [JIi YUYEHHMUYECKUX MPAKTHUYECKUX paldoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBacTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX MPHOOPOB, & TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPUI.

OCHOBHBIMHU TIEJIIMH U3y4YCHUS] PU3UKHU B 001IeM 00pa30BaAHUU SIBJISTFOTCS:

dbopMHpoBaHWE UWHTEpPeca H CTPEMJICHUS OOy4YaloIMXCS K HAyYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJe MOo3HaHWs U (popMmHupoBaHHE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHHUS MaTepuH U PyHIaMCHTAJIbHBIX 3aKOHOB (DHM3HKH;

dbopmMupoBaHUE YMEHUN OOBSICHSITH SBICHUS C UCIIOJIb30BaHUEM (DHU3UUYECKHUX
3HAHWH M HAYYHBIX JIOKA3aTEIbCTB;

dbopMHpoOBaHUE TIPEACTABICHUA O pONM (PU3UKK 17 pPa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax Oymyiein
npodecCUOHANbHON  JESATENbHOCTH, CBSI3aHHBIX C (U3HMKOM, MOArOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIPaBJICHUU.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEeIyIOMMUX 3a71ad B
mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



npuoOpeTeHre CUCTeMbl 3HaHUK 00 O0IMX (PU3HUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKIIOYas  MEXaHUKy,  MOJEKYISIpHYI0O  (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M 3JI€MEHTHI aCTPOPHU3UKY;

dbopMHUpOBaHUE YMEHHI MIPUMEHSATh TEOPETUUECKUE 3HAHUS 1JI1 O0BICHEHHUS
bu3nueckux SBICHUN B MPUPOJE W JUIsl NPUHSATUS MPAKTUYECKUX PEIICHUN B
MMOBCEHEBHOM JKHU3HMU;

OCBOGHHE CIIOCOOOB pEIICHUs Ppa3IUYHbIX 3a7a4 C SBHO 3aJaHHOMN
bu3nueckoil MOJENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITEILHOE CO3JaHHe
dbu3nyeckoil MoJenH, aJeKBaTHOW YCJIOBHSM 3aJladyd, B TOM 4YHCIE 3ajad
WHKEHEPHOTO XapaKTepa;

MOHMMaHuEe (U3NYECKUX OCHOB M TPUHIIUIIOB JCHCTBUA TEXHUYCCKUX
YCTPOMCTB U TEXHOJIOTHUECKUX MPOIIECCOB, MX BIUSHUSA Ha OKPYXKAIOIIYIO CPEY;

OBJIaJICHUE METOJaMH CaMOCTOSITEILHOTO TUTAHUPOBAHUS U TIPOBENICHUS
bu3MUeCKUX OKCIMEPUMEHTOB, aHalIM3a MW HUHTEpHpeTanuu UHGOpMaIuH,
OTIpEIeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

CO3/IaHME€ YCJIOBHU /ISl Pa3BUTHS yYMEHHH MPOEKTHO-HCCIEAOBATEIHCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuUTHE HUHTEpeca K cepaM MpodeccCuOHANbHON NeSTEIIbHOCTH, CBSI3aHHOM
¢ (PUBHKOM.

B cootBerctBun ¢ TtpedoBanusiMu OI'OC COO yrnyOn€éHHBIA ypOBEHb
u3ydeHus: yuyeOHoro mnpeamera «®Pu3nka» Ha YPOBHE CPEIHEro OOIIero
oOpa3zoBaHus BBIOMpaeTCs OOYYArONIUMUCS, TUIAHUPYIOIIMMU TPOJAODKCHHE
oOpa30oBaHuUs MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUII.

Ha uzydenne ¢pusuku (yriayOnaEHHBIN ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
oOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B HEJENIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEZIEIIIO).

[Ipennaraemeiii B mporpamMme 10 (U3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelIaeT BBIOOP
NPOBEJCHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
O0COOCHHOCTEHN 00yJaroInXCA.



COJEPKAHUE OBbYYEHUA
10 KJIACC

Pazgen 1. Hayunblid MeTO O3HAHUS NPUPOIBLI.

Ousuka — (yHIaMEHTaNbHAs Hayka o mpupoje. HayuHblii MeTOA MO3HAHHMS U METOMbI
UCCIICIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mo3HaHusl Npuposl. Habmoaenue u sKcriepuMeHT B
buzuke.

Crioco0b1 u3MepeHns (U3NYECKUX BEITUYMH (QHAJIOTOBBIC U IU(PPOBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATUUKOBBIE CHCTEMBI).

[Torpemrnoctu u3MepeHuil Gu3ndeckux BeITu4rH (a0CONIOTHAS U OTHOCUTENbHAS ).

MonenupoBanue (GpU3NUECKUX SIBICHUN M MPOLECCOB (MaTepuanbHas TOYKa, abCONIOTHO
TBEP/I0E TEII0, UJlealbHasl )KUJKOCTh, HJI€aIbHbIN I'a3, TOUEUHBIN 3apan). ' unoresa. ®uznueckuit
3aKOH, IPAaHULbl €r0 IPUMEHUMOCTH. Pu3nyecKkas Teopusl.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepeHne cuiibl TOKa M HampsHKEHUST B LENU IOCTOSHHOIO TOKa MpH MOMOILU
AQHAJIOTOBBIX U MU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMCTBO ¢ H(ppoBoil maboparopueil no ¢usuke. [Ipumepsl u3MepeHus GU3NIECKUX
BEJIMYMH IIPU TOMOIIY KOMITbIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBwkeHUE. OTHOCUTEIBHOCTh MEXAHHYECKOro JABMKEHHdA. Cucrema
OTCYETA.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Panuyc-BekTop MaTepuaabHOW TOYKH, €r0 IPOEKIMM Ha OCH CUCTEMBI KOOpAMHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CHCTEeMbl KoopaAuHAT. ClokeHue nepeMenieHuil u
CJI0)KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEWMHOE NBUKEHHE. 3aBUCUMOCTh KOOPMHAT,
CKOPOCTH, YCKOPEHUS U MMyTH MaTepUaIbHON TOYKU OT BPEMEHH U UX rpaduKu.

CBobOomHoe majzeHue. YcKopeHue cBOOOTHOTO TajeHus. J[BrkeHue Tena, OpOIIeHHOTO
II0J1 YIJIOM K TOPU30HTY. 3aBUCHMOCTbh KOOPJINHAT, CKOPOCTU M YCKOPEHMSI MATEPHAIbHON TOUKU
OT BPEMEHH U UX I'paduKu.

KpuBonuHeliHoe nBrkeHue. JIBUKEeHNEe MaTeprualbHOM TOYKH 110 OKPYKHOCTH. YTJIOBAs U
nuHenHas ckopocTh. Ilepwon m vactora obOpamienus. LleHTpocTpemurensHoe (HOpMaabHOE),
KacaTeJIbHOe (TaHTeHIMAbHOE) U OJHOE YCKOPEHHE MaTepHaIbHONW TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJIOTMYECKHE MPOLECCHl: CHUAOMETpP, ABUKECHHE
CHapsJI0B, LIETIHbIE, IeCcTepEHYAThIe U PEMEHHBIE NepeIaun, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WILTHOCTPALMS KHHEMAaTHYECKUX XapaKTEPUCTHK JIBHIKEHUS.

Crioco0bI uccae10BaHus ABMKCHUN.

NnnrocTpanus npeneapHoro nepexoia 1 i3MepeHue MrHOBEHHOM CKOPOCTH.



[IpeoOpa3zoBanue NBHKEHHH C UCTIOIB30BAHHEM MEXAHU3MOB.

[Tagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBrkeHus Tenna, OpOIIeHHOT0 MO YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

HamnpaBnenue CKOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBanue yrioBoi CKOPOCTH B PEAYKTOpE.

CpaBHeHMe NyTel, TPACKTOPHUI, CKOPOCTEH TBUKEHHUS OJHOTO M TOTO K€ Teja B Pa3HbIX
cHUCTeMax OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne ycKOpeHUsT TMpU MNPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHJKEHUU IO
HaKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOTO majieHus (P€KOMEHI0BAaHO MCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHne OBMXKEHUS Teja, OpOIIEHHOTO TOPU30HTANBHO. [IpoBepka rumoTe3sl 0 mpsmMoi
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tela MO OKPYKHOCTU C IOCTOSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TepHoja OOpalleHWs KOHHMYECKOTO MasTHHKA OT €ro
MapaMeTpoB.

Tema 2. /lunamuxa.

IlepBolii 3akoH HproToHa. MlHepunanbHbie cuctembl OTCUéTa. [[pUHIMI OTHOCUTENIBHOCTH
[anunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMpEIEICHHIE, IPUMEPHI).

Macca tena. Cuina. [lpuHnumn cynepno3uiumu cui.

Bropoii 3akoH HeroTOHa 1711 MarepraibHOM TOUKH.

Tperuii 3akoH HproTOHA 1511 MaTepUanbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCHhI.

Cwia TsDKeCcTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOTO TIAJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO TUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHe HEOECHBIX Tell M HX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BUXyIIerocsi ¢ yCKOpeHHUEM.

Cuna Ttpenus. Cyxoe Tpenue. Cuiia TpeHUS CKOJBXKEHHS W CUJIa TPEHUS TOKOA.
Koaddurment tpenus. Cuiia CONpoTUBICHUS TMPU ABHKCHUM TeNNa B KUAKOCTU WM Tasze, e
3aBHCUMOCTbH OT CKOPOCTH OTHOCUTEIIBHOTO JABUKECHHUS.

Hasnenue. 'unpocrarnueckoe nasnenue. Cuna Apxumena.

TexHuueckrne YCTpOHUCTBA W TEXHOJOTMYECKHE IMPOUECCHl: MOMIIUITHUKH, JIBUKECHHE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HabGnronenue aBUKEHUS TE B MHEPIHAIBHBIX M HECMHEPIUATBHBIX CHCTEMaxX OTCUETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOJCHUCTBYIOIIECH MPHIIOKEHHBIX K TEIY CUJI C MPOU3BEICHUEM MacChl Tea
Ha €ro yCKOPEHHE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CHII, BOSHMKAIOIINUX B PE3YJIbTATE B3aUMOJCHCTBUS TEI.

N3Mepenne macce 1o B3auMOJICHCTBUIO.

HesecomocTs.



Bec Tena npu yCKOpEHHOM NOIBEME U MTaJICHUN.

[lenTpoOEKHbIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

H3mepenne paBHOAECHCTBYIOIICH CUJT IIPH IBH)KEHUU OpycKa 10 HAKIOHHOW MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBIKCHHMS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCBHI.

HccnenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

W3ydeHne ABMKCHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKHUHYTOU Yepe3 JIETKHi OJI0K.

N3mepenne kodddummenTa TpeHus Mo BEIMYUHE YTI0BOr0 KOd((HUIIMEeHTa 3aBUCUMOCTH
FTP(N)'

HccnenoBanue JBWKEHUS Opycka [0 HAKJIOHHOM IUIOCKOCTH C TEPEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbGcomotHo TBEpAOE Teno. [locTynarenbHoe W BpallaTebHOE JABMKEHUE TBEPIOTO Tena.
MoOMEHT cuilbl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTH Tena.

VYcnoBust paBHOBeCUsI TBEPAOTO Tela.

YcroitunBoe, HeyCTOHUYHMBOE, Oe3pa3TuyHOE PaBHOBECHE.

TexHu4eckne yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: KPOHIITEHH, CTPOUTEIbHBIN
KpaH, peméryaTrble KOHCTPYKIIHH.

Hemoncmpavyuu.

VYcnoBust paBHOBeCHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue ycloBUN pPaBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPALEHUS.

KoHcTpynpoBaHue KpOHIITEHHOB U paCUET CUIT YIIPYTOCTH.

N3yuenune ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOILIETO MJIOMA/(b ONIOPHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

NMnynbc mMaTeprallbHOW TOYKH, CUCTEMBI MAaTepUaNIbHBIX TOYeK. LeHTp macc cucTtemsl
MaTepHualbHbIX ToOueK. Teopema 0 JBUKEHUHU LIEHTpa Macc.

HMnynbe cuiibl 1 H3MEHEHHE UMITYJIbCa Tefa.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE NBUXKEHUE.

MoMeHT uMIlylnbca MartepuanbHOM TOukd. [IpeacTraBieHre O COXpaHEHMH MOMEHTA
HUMITYJIbCA B IIEHTPAIBHBIX TOJISX.

Pabora cuibpl Ha MaqoM M Ha KOHEYHOM repemerieHuu. ['paduueckoe mpencraBieHne
paboTHI CHITBIL.

MOIIHOCTD CHUJIBL.

Kunerndeckast sHepruss MaTepHabHOM TOYKH. Teopema 00 M3MEHEHHH KHHETHYECKOM
SHEPIMM MaTepUaIbHON TOUKH.

[loTeHumanbHble U HEMOTEHUUANbHbIE Cibl. [loTeHuunanbHas 3Heprusd. [loTeHnumanbHas
9Heprus ynpyro aehopmupoBaHHON TpYXHUHBI. [loTeHIMAbHAS YHEPTHS TENa B OJHOPOIHOM



IpaBUTAlMOHHOM Moe. [loTeHnuanbHas 3Heprusa Teina B TPaBUTALMOHHOM II0JI€ OZHOPOJHOTO
niapa (BHyTpH U BHe 11apa). Bropast kocMuueckast CKopocTb. TpeTbsi KOCMUYECKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKON YHEPTUM.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHyum [ UACAIBHOM KUJKOCTH Kak CJEACTBUE 3aKOHA COXPAHEHHS
MEXaHUYECKON IHEPTUU.

TexHHuYecKkue yCTpOHMCTBA U TEXHOJIOTMYECKHE IIPOLECCHI: IABM)KCHHE PAaKET, BOJOMET,
KONEp, NPYKUHHBIA MUCTOJIET, TUPOCKOI, (PUIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

H3mepeHne MOIHOCTH CHJIBI.

W3MeHeHne 3Hepruu Tea pu COBEPILIEHUN pabOTHI.

B3anMuble npeBpanieHuss KMHETUYECKOM M NOTEHIMAIBHOW SHEPruil IpU JEHCTBHM Ha
TEJI0 CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

M3mMepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOLITHOCTH CHJIBI TATH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccenenoBanue cCoXpaHEeHUs UMITYJIbCA IIPU YIIPYTOM B3aWUMOJEHCTBHH.

W3mepeHne KNHETHYECKOM YHEPTUH Tejla IO TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MTOTEHIUAIBHOM SHEpIUU NPY>KUHBI C pabOTOM CHUIIBI TPEHHUSL.

Onpenenenue paboOThl CHIIBI TPEHUS MPH JIBUKEHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka ¥ TePpMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOT MEOPUU.

OCHOBHBIE TOJIOKEHMSI MoOJIeKyJIsspHO-KuHeTndeckoi Teopun (MKT), ux onsiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHUCTBUS
YyacTUIl BellecTBa. MoJesn CTpOEHUsI Ta30B, )KUIKOCTEH U TBEPIBIX Tel U 00bSICHEHHE CBOWCTB
BEllecTBa Ha OCHOBE J3TUX Mojeneil. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. TemmepaTypa u crocodbl e€ u3mepenus. lllkama temmnepatyp
Lenbcus.

Mopnens wuaeanbHOro ra3a B MOJIEKYJSIPHO-KMHETHYECKOW TEOpUHU: YACTHUIBI Tras3a
JBHKYTCSI XAOTUYECKH U HE B3aUMOJAECUCTBYIOT APYT C APYIOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomitoTHas Temieparypa
(wkanma Ttemmneparyp KensBuna). 3akon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpeacTaBieHNe U30MPOIIECCOB: N30TEPMA,
u30xo0pa, n3obdapa.

CBs3p MeEXIy [aBJI€HUEM U CpEAHEW KHHETUYECKOW SHEpPruel MOCTYyNaTelbHOIO
TEIUIOBOIO [JBM)KEHUS MOJIEKYJ HAEIBHOrO Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-
KWHETHUUYECKON TEOPUHU UJICANIBHOTO rasa).

CBs3p  aOCONIIOTHOW — TeMIepaTypbl TEPMOJMHAMHMYECKOW CHUCTEMBI CO  cpenHei
KMHETUYECKOM DHEPrUueH MOCTYyNaTeIbHOI0 TEIUIOBOIO JBUKEHUS €€ YaCTHLL.



TexHuueckue YCTpOICTBA U TEXHOJIOTMYECKHE TMPOILIECCHl: TEPMOMETp, Oapomerp,
IIOJIy4YeHUE HAHOMATEPUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buzaeopoiuk ¢ 3anuchio peaabHOr0 OPOYHOBCKOTO JBUKEHUS.

Juddyzus xxuakocTei.

Mognens onbita llTepHa.

[IpuTsxenue MoJIeKy.

Moenu KpUCTaNIMYECKUX PELIETOK.

Habumronenue u nccnenoBanne U30IpPOLECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie padbomot, npaKmMuKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEIIOBOTO PABHOBECHS MPU TEIUIOOOMEHE MEXITy
ropsiuei U X0JIOJAHON BOJOM.

W3yueHne W30TEpPMHUECKOTO Tporecca (PEeKOMEHIOBAHO HCIIONb30BaHUE IH(PPOBOI
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3yuenue nzobapHOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepMoauHamuueckast (TH) CHUCTEMA. 3ajaHve  BHEINIHUX  YCJIOBUH A
TEPMOJMHAMMYECKOM CUCTeMbl. BHemHume w  BHyTpeHHHEe napameTpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEIHHUE 3HAYEHUS BEJIWYWH, OMKCBHIBAIOIINX €€ COCTOSHHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Havasio TepmMoanHaMuku. CaMONpPON3BOJIbHAS pellaKcalis TePMOAMHAMUYECKON
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mogens wuaeanbHOro ra3a B TEPMOJMHAMUKE — CHCTEMA YpPAaBHEHHI: YpaBHEHHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsl BHYTPEHHEW SHEPruM. Y CIOBUS NMPUMEHUMOCTHU
OTOM MOJENIM: HHU3Kasg KOHILIEHTpalus 4YacTHLl, BBICOKHE TeMIIepaTypsl. BrlpaxkeHue mis
BHYTPEHHEN YHEPIUU OJJHOATOMHOT'O MJI€aJTbHOTO rasa.

KBa3zucrarnueckrne u HECTaTUYECKUE MTPOIIECCHI.

DnemeHTapHas paboTa B TepMOAMHAMHKe. Beruncienne paboTsl mo rpaduky mpoiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco®0 H3MEHEHHsS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucTeMbl 06e3 coBepieHus padoTel. KOHBEKIHS, TETUIONPOBOIHOCTD, U3ITyUCHHUE.

KonuyectBo Temnorel. TermnoéMkocTh Tena. YAelbHas W MOJSpHass TEMI0EMKOCTH
BelllecTBa. YpaBHeHHe Maiiepa. YenbHas TeIUioTa CropaHus TomuiMBa. Pacuér komuyecTBa
TETJIOTHI TIpH Terutonepenaye. [lonstue o0 agnadbaTHOM Tporiecce.

[lepBbiii 3ak0H TepMoauHAMUKU. BHyTpeHHsst sHeprus. KomudecTBo TemiaoTel U padora
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUU TEPMOJAUHAMHUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJMHAMUKHM UI1 PABHOBECHBIX MPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIAMHAMHMYECKON CHCTEMbl MPOXOIUT €AMHCTBEHHas aauabara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aK0H TepMOAMHAMUKHU 11 HEPABHOBECHBIX IMPOLECCOB: HEBO3MOXKHO MEPENATh
TEIUIOTy OT OoJiee XONOMHOTO Tena K Oonee Harperomy 0e3 kommencanuu (Kmaysumyc).
HeoOpatumMocTh NpupOIHBIX TPOIECCOB.



[Tpunimne! geiicTBus TenmnoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [ukn Kapho.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUSI TEIUIOBBIX JBHUTrarenei. TerioBoe 3arps3HeHue
OKPYKaIoIle Cpebl.

TexHuueckrue yCTpOMCTBA U TEXHOJOTHYECKUE MPOLECCHI: XOJOIWIbHUK, KOHAUIMOHED,
JTU3ETbHBIA W KapOIOpPATOPHBIM JBUTATEeNM, MapoBas TypOWHA, TONYyYEHUE CBEPXHU3KHUX
TEeMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAaHUEM TEIJIOBOI'O HAacoca,
YTHIIM3AIMs OMOOPTaHUYECKOTO TOIUIMBA JIJISl BRIPAOOTKH «TETUIOBOWY M 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py auadaTH4eCcKOM pacIiupeHUH.

Bo3aymHoe orauso.

CpaBHeHME YIENbHBIX TEIIIOEMKOCTEHN BEIIECTB.

CniocoObl U3MEHEHHsI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTtHOrO Mpoiiecca.

KoMmbrorepHbie MOIENIN TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

N3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue nporiecca OCThIBAaHUS BEIIECTBA.

UccnenoBanue annadbaTtHOrO mpoiiecca.

W3yueHue B3aMMOCBS3M 3HEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJCHCTBUS U TeMIIEpaTyphl
KUTICHUS )KUIKOCTEH.

Tema 3. Azpezamnvie cocmoanusn eeuwiecmea. Pazoevie nepexoobl.

[TapooOpa3oBanue u KoHAeHcarus. Vicmapenwe wu kumeHue. YaenpHas TeIIoTa
napooOpa3zoBaHMUs.

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCUMOCTh IJIOTHOCTH U
JIABJICHUs HACBHIIIEHHOTO Tapa OT TEeMIIepaTyphbl, UX HE3aBUCUMOCTH OT 00BbEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTh TeMIIEPaTypbl KUTICHUS OT JIaBJICHUS B KUKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS ¥ OTHOCUTENbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannundeckue u amopHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAILIOB.
[InaBneHue u KpucTayiu3amus. Y aelbHas TerioTa miasieHus. Cyonumanus.

Hedopmaruu tBEpHoro Tema. Pactsokenue m coxarue. Casur. Moayne Onra. Ilpenen
yrIpyrux aedopmaruii.

TemioBoe pacuiMpeHne KUAKOCTEH M TBEPABIX Tel, 00BEMHOE U IMHEHHOE pacIIupeHHe.
AHrapMOHHM3M TEIUJIOBBIX KOJICOAHWN YAaCTHI] BEIIECTBA KaK MPUYHHA TETJIOBOTO PACHTUPEHUS
Ten (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpaszoBanue sHEprun B (Pa3oBBIX MEpeXoax.

YpaBHEeHHEe TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTspKkeHHE. KoadduimeHT moBepXHOCTHOTO HaTshKeHUs. KanumispHbie
sBJeHUd. [{aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakoctH. ®opmyina Jlamnaca.

TexHuueckue yCTpoMCTBA M TEXHOJOTMYECKHME TMPOLECCH: KUAKUE KPUCTAIUIbL,
COBpPEMEHHbBIE MaTepUaJbl.

Hemoncmpayuu.

TeroBoe pacmmpeHue.

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue. Kunenue rnpu NOHMKEHHOM JaBJICHUU.

N3mepenne cuiibl MOBEPXHOCTHOTO HATSKEHHUS.



OnBITHI ¢ MBUIBHBIMH TUIEHKAMH.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Bunasr nedopmaruii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3yueHnne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEM.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbJA.

W3y4eHne CBOMCTB HACHIIIEHHBIX N1apOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA MaccChl IapoOB B IIOMEIIEHUH.

N3mepenune kod¢ppuIenTa moBepXHOCTHOTO HATSKCHUS.

Uzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMallMi pe3MHOBOr0 00paslia OT NPUIOKEHHONW K HEMY
CHUJIBI.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

OnexTpuzanus Tel U €€ MposABICHUA. DJIEKTpPUYECKUM 3apsal. [[Ba Buaa 3JIEKTPUYECKUX
3apsaoB. IIpOBONHMKM, NHMIIEKTPUKH W IOJYHNPOBOJHHUKH. DJIEMEHTApHBIA DJIEKTPUUECKHUN
3aps. 3aKOH COXpaHEHUs SJIEKTPUUECKOro 3apsiaa.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyoHa.

Onexkrpuueckoe nojue. Ero aelicTBue Ha 3JIEKTPUUECKHUE 3apsi/bl.

Hanpsok€HHocTh  anmekTpuueckoro moisis. IIpoOueiii 3apsa. JluHMM HanpskKEHHOCTH
aneKTprudeckoro nosst. OJHOPOIHOE IIEKTPUUECKOE TOJIE.

[ToTeHIMaIbHOCTh ANEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHIMANOB U HaIpsHKEHUE.
[TorenunanpHass  dHEpruss  3apsga B DJIEKTPOCTATHUECKOM  IIOJIE. [Torenunan
IIEKTPOCTATUYECKOro Mouid. CBsA3b HANpPsDKEHHOCTH MOJS W Pa3HOCTH IOTEHLIMAIOB  JUIS
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOIHOTO, TaK U HEOJTHOPOJIHOTO).

[TpuHIMI CYyNIepHO3UIIUH SJEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. Ilone paBHOMEpPHO
3apspkeHHOro mo oOwémy mapa. Ilome paBHOMEpHO 3apsDKEHHOH OECKOHEYHOM IIOCKOCTH.
KaptrHbl mMHNN HANPS/KEHHOCTU ATUX MOJIEN M SKBUITOTEHIMAIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE PABHOBECUS 3aPSJIOB.

JIMDIIEKTPUKN B JIEKTPOCTaTUYECKOM MT0JIe. J{ManeKTpuyecKkas IpOHUIIaeMOCTh BEIIECTBA.

Konnmencarop.  DieKTpoEMKOCTh  KOHJACHCATOpa.  DJICKTPOEMKOCTh  IUIOCKOTO
KOH/JICHCATOpA.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTopoB.  IlociemoBaTenbHOE — COSIMHCHUE
KOHJICHCATOPOB.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATOpA.

JIB>KeHue 3apssKeHHON YaCTHIIBI B OJHOPOAHOM AJICKTPUIECKOM TIOJIE.

TexHU4YeCKrne yCTPOMCTBA W TEXHOJOTHUYECKHE TMPOIECCHI: JIEKTPOCKOII, AJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alUTa, 3a3EMJICHHE JICKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Bau e
I'paada.

Hemoncmpayuu.



Y CTpolcTBO ¥ MPUHIUIT JEHCTBUSA SJIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX [IApUKOB.

DNEKTPUUECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Monensb anexTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DneKTpocTaTUYecKast 3alluTa.

YCTpoKCTBO U IEMCTBHE KOHJAEHCATOPA ITOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOIIAJM  ILJIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus MEKTPUYECKOT0 MOJIs 3apsyKEHHOTO0 KOHAEHCATOpPA.

3apsiaKa U pa3psiiKka KOHAEHCAaTOpa Yepe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopnwvie padbomot, npaKmuKym.

OueHka cu1 B3auMOJEICTBUSA 3apsKEHHBIX TEll.

Habumronenne npeBpalieHyst SHEPruu 3apsDKEHHOT0 KOHJIEHCATOpa B SHEPTUI0 U3JIyYEHUs
CBETOAMO/A.

N3yuenue npoTekaHusi TOKa B LENHU, COAEpHKAIICH KOHAEHCaTOp.

Pacnpenenenne pa3sHOCTH TOTEHIUAIOB (HANpSOKEHHS) TMPH  MOCIEAO0BATEIHbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpudecKuili mok.

Cuiia Toka. [ToCTOSIHHBIN TOK.

VYcnoBus CyIIeCTBOBAaHUS IOCTOSIHHOTO 3JIEKTPUYECKOro TOKa. VICTOYHMKHM TOKa.
Hampsokenne U u 3J1C é&.

3akoH OMa JJi yyacTKa LEMH.

OJIEKTPUYECKOE  COMPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
IPOBOJAHMKA OT €ro JUIMHBI U IUIOUIaJM TONEPEYHOrO0 CEUeHHUs. YeNIbHOE CONPOTHUBIICHUE
BEIECTBA.

[locnenoBarenbHOE, NapajljIeNbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux nenei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH J[xoynsa—JIenna.

Mo1HOCTb 37eKTprUYecKoro Toka. TernaoBas MOIIHOCTh, BhIJENsIEMas Ha PE3UCTOPE.

OJIC u BHYTpEeHHEE CONPOTHUBJICHHE HMCTOYHHMKA TOKa. 3akoH Owma i TOJIHON
(3aMKHYTOI1) AJIeKTpHUYECKOM TIenH. MOIIHOCTh UCTOUHUKA TOKa. KopoTkoe 3aMbIkaHue.

Konzgencarop B 11enu NOCTOSIHHOTO TOKA.

TexHuueckue YCTpPOHCTBA M TEXHOJOTMYECKHE IIPOLIECCHl: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUHUK AIEKTPUUECKOM SHEPTHUH.

Hemoncmpayuu.

N3mepenne cuiibl TOKa M HAPSHKSHHS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANpsDKEHUS U PE3UCTOpa, JIamIlbl
HaKaJIUBaHUs U CBETOIUO/IA.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI, IUJIOIIATU
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

HccnenoBanue 3aBUCHMOCTHM  CHJIBI TOKA OT CONPOTHUBIEHHMS IPU  TMOCTOSHHOM
HaIpsKECHUU.

ITpsimoe m3mepenne DJIC. KopoTkoe 3aMbIkaHUE TalbBaHUYECKOIO JIEMEHTA M OLEHKA
BHYTPEHHETO CONPOTUBIICHUS.



Cnioco0OnI coeqHEHUsT UCTOYHUKOB ToKa, DJIC OGaTapeid.

HccnenoBanue pa3HOCTH NOTEHLIMAIOB MEX]Y MOJIFOCAMHM MCTOYHUKA TOKA OT CUJIBI TOKA
B LICTIH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBaHre CMEIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

WccnenoBanue 3aBUCUMOCTH CUJTbI TOKA OT HANPSHKEHUS AJIs JITAMITbl HAaKaJTUBaHUS.

YBenuueHue npejena u3MepeHus amrepmerpa (BoJIbTMETPa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/]C rajibBaHUYECKOr0 3JIEMEHTA OT BPEMEHHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXY MOJIOCAMH UCTOYHUKA TOKA OT CHUJIBI TOKA
B IICMH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOIITHOCTH UCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DnekTpuueckas MPOBOAMMOCTh PA3IMYHBIX BEIIECTB. OJEKTPOHHAS MPOBOJUMOCTD
TBEPABIX ~ METAUIOB.  3aBUCHMOCTb  CONPOTUBIEHUS  METANIOB  OT  TeMIEpaTyphl.
CBepXnpoBOAUMOCTb.

DIIeKTpUUYECKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHash MPOBOAMUMOCTH MOJYINPOBOJHUKOB.
CsaoticTBa p—Nn-nepexoaa. [lonynpoBoJHUKOBBIE TPHUOOPHI.

DONEKTPUUECKUH TOK B AJIEKTPOJNIUTAX. DJIEKTPOIUTHYECKAs AUCCOLMALMS. DIEKTPOIIU3.
3axonbl Dapazes ISt 3JIEKTPOIH3a.

OneKTpuuecknii TOk B Ta3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITENBHBIM paspsl.
Pa3znuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHu4yeckue yCTPONCTBA M MPAKTUYECKOE TNPUMEHEHUE: Ta30pa3psaHble JIaMIIbI,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BBHIIUIABKA AIIOMHHHS, OJICKTPOHHAS
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJNIOB OT TEMIIEPATYpPHI.

[IpoBOIUMOCTB 3JEKTPOJIUTOB.

3akoHsl nekTposinza dapanest.

HckpoBo# pa3psa v MPOBOAMMOCTh BO3AyXa.

CpaBHeHHE NPOBOIMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OIHOCTOPOHHSISI TPOBOJIMMOCTD AHO/IA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HabGnronenue anexrponusa.

W3mepenue 3apsia OJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHHS] TEPMOPE3IUCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH TUOJA.

Du3nYeCKUl MPAKTHKYM.

CniocoObl u3Mepenust (U3MUECKUX BETUYUH C UCTOIb30BAaHUEM aHAIOTOBBIX U IIU(POBBIX
U3MEPUTENIbHBIX TMPUOOPOB ¥ KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCUTEIIbHBIE  TOTPEIIHOCTH  HM3MepeHui  ¢usmueckux BenuuymH. OIlEeHKa TPaHUI
MOTPEIIHOCTEM.



[IpoBeneHre KOCBEHHBIX HM3MEPEHUMN, WCCICNOBAaHUM 3aBUCUMOCTEH  (HU3UIECKUX
BEJIMYMH, MPOBEPKa MPEATIOKEHHBIX THMOTE3 (BBIOOP M3 paboT, OMUCAHHBIX B TEMaTHYECKHX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOPHBIC PA0OTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢usuku yriyonaéHHoro ypoBHsA B 10 kiacce oCylIeCTBISIETCS ¢ YYETOM
COJIEPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTeMaTHKH, OWOJIOTHH, XHUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnole nOHAMUA, CEA3AHHbBIE C UYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, runore3a, (Qu3uueckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJCIIMPOBAHNE, MO/ICIIb, U3MEPEHHE, OTPEITHOCTH U3MEPEHUH, U3MEPUTEIIHHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peunieHue cucTeMbl ypaBHeHuid. JluneliHas ¢yHkums, mnapadona,
runep6ona, ux rpaduku u cBoicTBa. Tpuronomerpuyeckue GyHKIIMN: CHHYC, KOCUHYC, TAHTE€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOphl M HMX MPOEKIMHU Ha OCH
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX ~ OpPraHM3MOB, TEIUIOBOE  3arpsi3HEHHE  OKPYXKArolled  Cpelbl,  yTWIn3alus
OMOOPraHMYECKOTO TOIUIMBA JUIsl BHIPAOOTKU «TEIJIOBOM» M AJIEKTPOIHEPTHH, MMOBEPXHOCTHOE
HATsDKEHUE Y KaWUISIPHBIC SBJICHUS B IPUPOJIE, SJIEKTPUUECKUE SIBJICHHS B )KHBOU MPUPOJIE.

Xumua: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsI Macca, MOoJIy4YeHue HAaHOMAaTepUaloB, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEN U
ra3oB, OKUJIKHE KPHUCTAJJIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JIUCCOITMAITNS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOTIHSI.

T'eozpaghus: BnaxxHOCTh BO3yXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozusa: nipeoOpa3oBaHue JBUKEHHUM C UCIIOIB30BAHUEM MEXaHH3MOB, YUET CyXOro U
JKUJIKOTO TPEHUST B TEXHHUKE, CTaTUYECKHE KOHCTPYKIIMU (KPOHIITEHH, pemeérdyaTsie
KOHCTPYKIIMH ), UCTIOIB30BaHUE 3aKOHOB COXPAHEHUs MEXaHUKU B TEXHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CropaHHs, MapoBas TypOWHa, OBITOBOM XOJOAWIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUHU TOJYYEHHS COBPEMEHHBIX MaTepuajgoB, B TOM YHCIE
HAaHOMATEepHaloB, M  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, Ta30pA3PSIAHBIC JTAMITBI, TOTYITPOBOIHUKOBBIE MPUOOPHI, TaThbBAHHUKA.



COAEPXKXAHUE OBYUYEHUA
11 KJTACC (yriy0s1eHHbIi1)

Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3auMozeiicTBUEe NOCTOSHHBIX MAarHUTOB U IMPOBOJHHUKOB C TOKOM. MarHuTHOE MoOJe€.
Bekrop MaruuTHON MHAYKIUU. [[pUHIMIT Cynieprio3uIMU MarHUTHBIX o€, JIMHUKM MarHUTHOM
WHYKIUU.

MarautHoe 1noJjie IPOBOAHMKA C TOKOM (IIPSIMOIO IPOBOJHUKA, KATYIIKHM U KPYroBOI'O
BuTKa). OmbIT Dpcrena.

Cuiia AMniepa, e€ HanpaBJIeHUE U MOJYJIb.

Cuwina Jlopenna, e€ HampaBlieHWEe W MOJIYJb. JIBMKEHUE 3apsHKEHHOM 4YacTHUIbI B
OJIHOPOJHOM MarHuTHoM nosie. Pabora cuinel Jlopenna.

MarnuTHoe noje B BeuiecTBe. @eppoMarHeTHKuy, napa- U JUaMarHeTUKH.

TexHuueckue yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECChl: MPUMEHEHHE IOCTOSHHBIX
MarHuToB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpoJABUraTeslb fKoOu, YCKOpPHUTEIU
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nuHMI WHAYKIMA MarHUTHOTO TIONS TOJOCOBOTO U IMOIKOBOOOPA3HOIO
MOCTOSTHHBIX MarHUTOB.

Kaprtuna 7nuHWI MarHUTHOW HWHIYKIMUA TOJS JUIMHHOTO TIPSIMOTO TIPOBOJHUKA U
3aMKHYTOT'0 KOJIBIIEBOTO ITPOBOJIHUKA, KATYILIKH C TOKOM.

B3aumopeicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

Habmronenne ABM>XeHUS y4YKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMN AeCTBUS SEKTPOU3MEPUTENFHOIO TPUOOPAa MAarHUTOIEKTPHUUECKONH CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanre MarHUTHOTO TOJISt TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (heppoOMarHeTUKOB.

HccnenoBanue JeNCTBUS IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cunsl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMITEpa OT CUJIBI TOKA.

OnpeneneHrie MarHUTHOW MHAYKIIMY Ha OCHOBE U3MEPEHUS CHIIbI AMIIEpa.

Tema 5. dnexmpomaznumnan uHOYKYUs.

SBneHue snekTpoMarHuTHOM MHAYKIMH. [loTOok BekTOopa MarHuTHOM MHAyKuuu. DJ(C
WHIYKIWW. 3aKOH 3JeKTpoMarHWTHOM uHAykumu @Dapanes. Buxpepoe snekTpuueckoe moJe.
Toxku dyko.

O/1C nHAYKIMH B IPOBOAHUKE, IBUKYILIEMCS B OJTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno JleHnna.

NunyktuBHOCTh. Karylika HMHAYKTMBHOCTM B ILE€NM IOCTOSHHOTO TOKa. fIBieHHe
camouHaykiuu. IJ1C caMOMHAYKIWH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHudyeckne yCTpPOMCTBA M TEXHOJOTMYECKHE TPOLECCHl: HWHAYKLIWOHHAs IIe€Yb,
COJICHOUJ, 3al1UTa OT IEKTPU3ALNH T€J NPH JIBUKEHUH B MATHUTHOM I10JIE 3EMIIH.



Hemoncmpayuu.

HabumroeHue siBIeHMs 37€KTPOMarHUTHOM MHTyKIIUY.

Uccnenoanue 3aBucumoctd OJ[C MHAYKIMHM OT CKOPOCTH HM3MEHEHUS] MarHUTHOI'O
MOTOKa.

[IpaBuiio Jlenna.

[Tagenne MarauTa B aTFOMUHUEBOM (MEIHOK) TpyOe.

SIBiieHME CAMOMHIYKIIU Y.

HccnenoBanue 3asucumoctu J/IC caMOMHAYKIMKA OT CKOPOCTH M3MEHEHUs CUJIbl TOKA B
LEIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuxym.

HccnenoBanue sBJIEHUS 2JIEKTPOMArHUTHOW MHAYKITUH.

Ornpenenenre UHAYKIIMA BUXPEBOIO MATHUTHOT'O TOJIS.

HccnenoBanue siBIEHUS CAMOMHAYKIUU.

COopka MOEmH IEKTPOMArHUTHOTO TeHEpaTopa.

Pa3nes 5. Kosiebanus u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KomnebarenpHast cucrema. CBoOOIHEIE KOJIEOAHUS.

['apmonnueckue  konebanus. KuHemaTmueckoe U JAMHAMHUYECKOE  ONMCAHUE.
OHepreTuyeckoe oOmnucaHue (3aKOH  COXpaHEHHUsS  MEXAaHWYECKOW »Hepruu). BriBojg
JUHAMHYECKOTO OMHCAaHWS TapMOHHYECKHX KONEOaHMM W3 HX DHEPreTUYecKkoro u
KMHEMAaTU4YECKOTO OIMCAHMUS.

AmMmmtyaa u ¢aza koneOaHui. CBsi3p aMIUIMTY/ABl KOJeOaHUI MCXOAHOM BEJIWYUHBI C
aMIUIUTY/IaMU Kosie0aHui €€ CKOPOCTU U YCKOPEHHS.

[Tepuon n yacrora konebanuii. Ilepro Manbix cBOOOIHBIX KOJI€OaHUN MAaTEMaTHYECKOTO
MasTHUKA. [leprnos cBOGOAHBIX KOJIEOAHUH NPYKUHHOTO MAasTHHUKA.

[TousiTue o 3aTyxarommx KojeOaHusx. BoiHyxaeHHble KoneOaHus. Pe3oHaHc.
Pe3onancHas kpuBas. BnusiHue 3aTyxaHus Ha BUJ pe30HAHCHON KPUBOM. ABTOKOJIE0aHMSI.

TexHnueckue yCTpONCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl, Kayelld,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch K0aedaTeIbHOro ABMKEHUS.

HabmioneHre He3aBHCHUMOCTH TIepro/ia MaJIbIX KOJIeOaHUH Tpy3a Ha HUTH OT aMIUIUTY/IbI.

HccnenoBanue 3aTyxaomux KoJeOaHui U 3aBUCUMOCTHU MEepHOa CBOOOTHBIX KOJIeOaHUI
OT COMPOTHUBIICHUS.

HccnenoBanue konebaHW Tpy3a HAa MAaCCHBHOM IMpPYXHHE C Ielbi0 (OPMHUPOBAHUS
npezcTaBiIeHnuit 00 uaeanbHONU MOJIENTH MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs PHEPTUH MPH KoJIeOaHUIX rpy3a Ha MpYyKUHE.

UccnenoBanue BRIHYKIEHHBIX KOJIEOaHUH.

Ha6nronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

N3mepenue neproaa cBOOOIHBIX KoJIeOaHH HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JABM)KEHHUS TeNa B X0/I€ KoJIeOaHUi Ha YIIPYroM MOJIBECE.

N3yueHnue ABUKEHUS HUTSHOIO MASITHUKA.

[TpeoOpa3oBanue SHEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTyXaIOUINX KOJICOaHUH.

HccnenoBanue BEIHYKIEHHBIX KOJICOaHUH.



Tema 2. Dnexmpomaznummnoie Koiebanus.

Konebarenbubiii koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJECOAHUS B HUACATHHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUTUTYABI 3apsga KOHIEHcATopa ¢
aMIUTUTYAOH CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYE.

3aKOH COXpaHEHUs SHEPTUH B UJEATBHOM K0Je0aTeIbHOM KOHTYpeE.

3aryxaromue JJIEKTPOMarHuTHBIE —KoJieOaHUs. BBIHYKJEHHBIE 3JIEKTPOMArHUTHBIC
KoJIeOaHusl.

IlepemenHbIi TOK. MOIIHOCTh NEPEMEHHOrO TOKAa. AMIUIMTYIHOE U JIEUCTBYIOIEE
3HA4YEeHUE CUJIbl TOKA M HAIPSKEHUS IPU Pa3INdHON (popMe 3aBUCUMOCTH MEPEMEHHOTO TOKA OT
BPEMEHU.

CuHyconabHbIN NIEpEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp U KaTyllKa UHIYKTUBHOCTU
B LIENIM CUHYCOUJAJIIBHOT'O IIEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHUi.

Wneanbublil Tpanchopmatop. IIpousBoacTBo, nepepada U norpediaeHUe 3IEKTPUYECKON
SHEPIHH.

OKOJIOTUYECKHE PHUCKU IPU MPOU3BOJACTBE 3JeKTposHepruu. KynbTypa mcnonb3oBaHus
3JIEKTPOIHEPI MU B IOBCEAHEBHOM XKU3HU.

TexHuuecKkne yCTpPONMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: JJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOAHBIE IEKTPOMArHUTHbBIE KOJIEOaHMs.

3aBUCUMOCTb YaCTOTHI CBOOOHBIX KOJI€OaHUH OT MHIYKTHBHOCTU M €MKOCTH KOHTYpa.

OcunorpamMMsl 3J1IEKTPOMarHUTHBIX KOJIEOAHUH.

['eHepaTop HE3aTyXalIIMX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mozenb 27€KTpPOMarHUTHOTO T€HEpATopa.

BbIHY)X1eHHbIE CHHYCOMIaNIbHBIE KOJIEOaHNUS.

Pesucrop, karyiika HHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3onanc npu mocniejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU U
KOHJIEHCATOPA.

VYcTpoiicTBO U MPUHIMIT AEHCTBHS TpaHCchopMaTopa.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKkmukKym.

N3yuenue tpanchopmaropa.

HccnenoBanne NEPEMEHHOIO TOKA YEpe3 IOCIIEN0BATEILHO COSAMHEHHBIE KOHIEHCATOD,
KaTYyILKY U PE3UCTOP.

Habmroienue 31eKTpoMarHuTHOT'O PE30HAHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IENH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMaAZHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHus. [lomepedynsle u mpoaoObHBIE
BoJIHBL. [lepuon, ckopocTh pacnpocTpaHeHHUs U AJMHA BOJHBI. CBOICTBA MEXaHWYECKUX BOJIH:
OTpakeHHe, IpeToMIIeHUe, UHTephEepeHIIHs U AU(PaKIIHsL.

3Byk. CkopocTb 3ByKa. [’ poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

[IlymoBoe 3arpsisHEHUE OKPYKAIOIIEH CPEIbI.

ONEKTPOMAarHuTHBIE BOJHBI. YCJIOBHS M3IIy4EHUS DJIEKTPOMAarHUTHBIX BOJIH. B3anMHas
OpHUEHTAIM BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaXEHHE, [PEIOMIIEHHME, IOJISIpU3aLNs,
uHTephepeHIus U TudpaKIusl.



[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IpMMEHEHHE 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paqnOCBA3U U TeleBuaeHUs. Pagnonokanusi.

DIEKTPOMAarHuTHOE 3arps3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHHYECKHE YCTPOMCTBA M INPAKTUYECKOE NPUMEHEHHME: MY3BIKAJIBHBIE MHCTPYMEHTHI,
pamap, paguonpuéMHHK, TeleBH30p, aHTreHHa, Tenedon, CBY-meub, yabTpa3zBykoBas
JMArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO0pa3zoBaHue 1 paclpoCTPaHEHHUE NONEPEUYHBIX U MPOJOIbHBIX BOJIH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOThI KOJIEOAHHIA.

HaO0nronenue oTpakeHus U MpeJoMIICHNs MEXaHUYECKUX BOJIH.

HaGnronenue unrepdepeHunu u Audpakiuy MEXaHH4eCKUX BOJIH.

AKYCTHUYECKHI1 pe30HaHC.

CBolicTBa yabTpa3ByKa U €ro IpUMEHEHHUE.

HaOnronenue CBSI3W TI'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOM M YacTOTOH
KoJie0aHui.

HccnenoBanue CBOWCTB  3AJIEKTPOMArHUTHBIX  BOJIH:  OTPaXXE€HHUE, IMPEIOMIICHHE,
noJsipu3anus, Tudpakuus, tHTepdepeHIus.

OO6HapyxeHue UH(PPaKpacHOro U YIbTPa(HUOIETOBOIO U3JIy4EHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

W3yuenue napameTpoB 3ByKOBOM BOJIHBI.

W3ydeHue pacripocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssMONMHENHOE pacIpOCTpaHEHHUE CBETA B OJHOPOAHOM cpene. JIyu cBera. TodeuHbIi
UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKoHbI OTpaxkeHHs! cBeTa. [locTpoeHune H300pa’keHUN B IJIOCKOM
3epkane. Chepuueckue 3epkaia.

[Ipenomnenue cBeta. 3akoHBI MpeJOMJIEHHs cBeTa. AOCONIOTHBIA  IOKa3aTelb
npenomiieHusi. OTHOCUTENBHBIN IMOKa3aTenab MnpesnomieHus. [1oCcTOSHCTBO 4acTOThl CBeTa M
COOTHOILIEHHUE JUIMH BOJIH NPH IMEPEX0/ile MOHOXPOMATUYECKOTO CBETa 4Yepe3 IpaHully pasjesna
JIBYX ONITUYECKUX CPEZ.

Xon nyueit B npusme. ucnepcus csera. CloxHbIH coctaB 6enoro cera. L{ger.

ITonHoe BHyTpeHHEE oTpaxkeHue. [IpeenpHbIil yroi OJHOr0 BHYTPEHHETO OTPAKEHHUS.

Cobuparoniue M pacceuBarouie JHH3bL. ToHKas JuH3a. DOKYyCHOE pacCcTOsSHUE U
ONTHYECKasl CHUJla TOHKOM JMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSHUS TOHKOH chepuyecKoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTENIBHOTO MOKA3aTeNsl IPEIOMIICHUS.

@dopMyna TOHKOM JIMH3BL. Y BEIUYEHHE, TaBAEMOE JTMH3OM.

Xona myya, IpOLIEIIIETo JIMH3Y MO/ TPOU3BOJIBHBIM YTJIOM K €€ TJIaBHOW ONTHYECKON OCH.
[TocTtpoenne n300paKeHUH TOUKH U OTpe3Ka MPSIMON B COOMPAIOIIMX U PAaCCEUBAOLINX JIMH3AX
U UX CUCTEMaX.

Onrtuueckue mpubopkl. Pazpemraromnias cnocoOHOCTh. [71a3 kKak onTryeckas cucTema.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKONU ONTHKH.

BonnoBast ontuka. WuTtepdepennus cera. KorepeHTHbIE MCTOYHHKH. Y CIOBUS
HaOJIIOZIEHNST MAaKCUMYMOB M MHHMMYMOB B HWHTEpPEpEHIIMOHHONM KapTHHE OT JBYX
KOT€PEHTHBIX HCTOYHHUKOB. [IpuMeps! Kiaccn4eckux MHTEP()EPEHIIMOHHBIX CXEM.



Hudpakmus  cera. [udpakmuonnas pemérka. YcnoBue HaOMIOAEHUS TJIABHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHudyeckue yCTpOMCTBAa W TEXHOJOTMYECKHE IPOLECChl: OYKH, JyIa, IEepPUCKOIl,
doroanmnapaT, MHUKPOCKOI, MPOEKIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJOKOHHAS
OITHKA, TU(PPAKINOHHAS PEHIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccenenoBanue npesioMiIeHUs CBETA.

Haburoienne noaHoro BHYTpEeHHEro oTpakeHus. MoJienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX ITYUYKOB YEPE3 IJIOCKONAPAIIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenu MUKPOCKOIIA, TEIECKONa.

Habmonenue natepdepeHnnu cera.

Habumronenre 1BeTOB TOHKUX IJIEHOK.

Hab6nronenue nudpakuuu cBera.

W3ydenue AU pakIIMOHHON PEIIETKH.

Habmonenne nupakimoHHOTO CIIEKTpa.

Hab6mronenue qucnepcuu certa.

Habmronenue nomisipuszanuu cBeTa.

[TpuMmeHeHre NOIIpONIOB UIsl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUM.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSTHHSI OT BelecTBa (Ha MpUMEpEe KHUJKUX
JUH3).

H3mepenne poKyCHOro pacCTOSIHUS PaCCEUBAIOIINX JIMH3.

[Toryuenue n300pakeHNs B CUCTEME U3 IJIOCKOTO 3€pKaJia U JINH3HI.

[Tony4yeHnue n3o0paxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHH€e TEIECKOMMYECKUX CUCTEM.

Hab6monenne nudpakumu, uaTepdEepeHINN U TOISPU3ALIH CBETA.

W3ydeHue nonsipu3aluyu CBeTa, OTPaXXEHHOTO OT MOBEPXHOCTU AUDJIECKTPHKA.

N3yuenne naTephEpeHIINN Ja3epHOr0 N3IYYEeHUS Ha BYX LIEIAX.

Habmonenue aucnepcum.

Hab6nronenue u uccnenoBanue qudpakimOHHOTO CIIEKTPA.

N3Mmepenne niMHbI CBETOBOM BOJIHBI.

[Tony4yeHue criekTpa U3MydeHUs CBETOAMOAA IPU OMOIIH T (PAKIIMOHHOMN PEIETKH.

Pa3nes 6. OcHOBBI cieHAJIBLHOM TEOPHH OTHOCUTEIbHOCTH.

['paHubl MPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTymarsl cnienuanibHOM TEOpHH
OTHOCHUTEJIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHONH  uHTepBai.  IIpeoOpasoBanust  Jlopenua.  YcioBue
OPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHHE BPEMEHHM M COKpAIlECHHE
JUTVHBI.

DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPTHUs IOKOSL.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIIyTHUKOBBIE INPUEMHHUKH,
YCKOPUTEIHN 3apsKEHHBIX YACTHII.



YyeHnueckuil SKCIIEpUMEHT, J1abopaTOpHbIE Pa0OTHI, MPAKTUKYM.

Onpeznenenre UMITYJIbCAa U YHEPTUU PEIATUBUCTCKUX 4acTull (1o ¢ororpadusM TpeKos
3apsKEHHBIX YaCTHUIl B MATHUTHOM TI0JIE).

Pazgean 7. KBantoBas pusuka.

Tema 1. KopnycKyasapHo-601H06011 Oyanu3m.

PaBHOBecHOE TETUIOBOE U3NydeHHE (U3MydyeHUE aOCOMIOTHO UYEPHOrO Teia). 3aKOH
cMemenust Buna. ['unoresa [lnanka o kBaHTax.

®DOoTOHBI. DHEPTH U UMITYJILC (POTOHA.

®dotoapdexr. OnpiTel A. I'. CroneroBa. 3akonsl Gortorddexra. YpaBHeHue DHIITEHHA
s poroaddexra. «Kpacnas rpanuna» Gororddexra.

JlaBnenue cBeta (B 4YAaCTHOCTH, JaBJIEHHE CBETa Ha aOCOJIIOTHO MOIVIOILAKOLIYIO H
abCcoMI0THO OoTpaxkarollyto nmoBepxHocth). OnbiTh [1. H. JIeOenena.

BosHoBbie cBoiicTBa yactull. Bonubl ae bpoitnsa. Jlnuna BonHbl e bpoitsist 1 pazMepbl
o0nacTu  JoKanu3alMM  JBUXKylIeiics dactuipl.  KopmyckynspHO-BOJHOBOW — Tyaiu3M.
Judpaxius 3JeKTpOHOB Ha KpUCTaJLIaX.

Crneuunduka usmepenuit B Mukpomupe. CooTHoIeHHs Heonpenenénnoctei ['eitzendepra.

TexHuuyeckue ycTpoicTBa M TEXHOJIOTUYECKUE IMPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
doTonaTuuK, TYHHEIbHBIA MUKPOCKOII, COJTHEYHAs Oarapesi, CBETOAHO/I.

Hemoncmpayuu.

®otoa(deKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTtoad¢exra.

HccnenoBaHue 3aBUCUMOCTH COITPOTHBIIEHHS MOIYIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneunas Oatapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, nPAKMuUKym.

Hccnenosanue poropesucropa.

N3mepenne nocrosinuoi [lnanka Ha ocHOBe uccnenoBanus Gorodddexra.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA YE€PE3 CBETOAUO/T OT HANPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHUIO CTpOeHUs aToma. [limanerapuas mozaens atoma Pesepdopra.

[Toctynatel bopa. M3nydyenue u norjouieHne (OTOHOB MPH MEpexoje aromMa C OJAHOIO
YPOBHSI SHEPTUU Ha APYTOH.

Buasl cniektpoB. CriekTp ypOBHEH 3HEpruu aTomMa BOJI0poa.

CrnioHTaHHOE U BBIHY)KJEHHOE H3NlyueHue cera. Jlazep.

TexHuuyeckue yCTPOWCTBA M TEXHOJIOTMYECKHE MPOLECCHl: CHEKTPaJbHBIN aHalu3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTEP.

Hemoncmpayuu.

Mopenb onbiTa Pezepdopaa.

HabGnronenue nuHEHvaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETYMKA HOHUZUPYIOLIUX YACTULL.

Ornpezenenne IJIUHBI BOJHBI JIA3EPHOTO U3ITYYSHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

Hab6nronenue nuHEHYaTOrO CriekTpa.

HccnenoBaHue crieKTpa pa3peKEHHOr0 aTOMapHOI0 BOJOPOAA U M3MEpPEHUE MOCTOSTHHOU
Punbepra.

Tema 3. Quszuka amomHo2o A0PaA u 31eMEHMAPHBIX YACHUY,.



Hyxnonnas monens simpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe 4ucio sjpa.
W3otomsl.

PagnoaktuBHOCT. Anb(a-pacnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3IIy4EHHUE.

3aKOH paguOaKTHBHOrO pacnaza. PanuoaktuBHble u3oTonsl B mpupoge. CBoiicTBa
MOHM3UPYIOLIETO U3JIy4eHUs. BiusHue paguoakTHBHOCTY Ha KUBbIE OPraHu3Mbl. EcTecTBEHHBIN
¢don m3nydenus. Jlozumerpus.

OHeprus cBs3M HyKJIOHOB B sizipe. SlnepHble cuiibl. JledekT Maccl spa.

Snepuble peakmuu. Jlenenue wu cuHTe3 sxep. SnepHbie peakTopbl. [IpoGiiembl
YIOPaBIsEMOr0 TEPMOSACPHOTO CHHTE3a. OKOJIOIMYECKHME AaClEKThl pa3BUTHUS  SACPHOU
SHEPreTUKHU.

MeToapl perucTpalny U UCCIEA0BaHUS AIEMEHTAaPHbBIX YaCTHII.

@dyHIaMEHTaIbHbIE B3aUMOJCHCTBUA. baprnonsl, Me30HBI U JenToHBI. [IpencraBineHue o
CranpaptHoit mosienu. KBapk-riitooHHas MOJCIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TémMHast Matepust U TEMHas SYHEPTUsl.

EnuncTBO u3nueckoil KapTUHBI MUpA.

TexHuueckue ycTpoicTBa M TEXHOJIOIMUYECKHE IMPOLIECCHl: JO3UMETp, kKaMepa BuibcoHa,
SOCPHBIA  PEaKTOp, TEPMOSIIEPHBIM peakTop, aroMHas OoM0a, MAarHUTHO-PE30HAHCHAsS
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (oTorpadusm).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIb30BAaHUEM JI03UMETPA.

N3yuenune nornomenus: 6eTa-4acTUIl ATFOMUHUEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Oranbel  pa3BuTHsA  acTpoHOMMH. llpuxiiagHOoe MW MHMpOBO33pEHUYECKOE 3HAYECHHE
acTpoHOMUHU. [IpUMEHMMOCTh 3aKOHOB (U3UKU JUIsI OOBSCHEHUS HPUPOJBI KOCMHYECKHUX
00BEKTOB.

MeToapl acTpOHOMMUYECKHMX HcciaenoBaHUNd. (COBPEMEHHBIE ONTHUYECKHE TEJIECKOIIBI,
pauoTeNecKonbl, BHEaTMOC(hEpHasi aCTPOHOMHUSI.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/bl, INIAHETHI, X BUAUMOE JABHXKEHUE.

Conneynas cucrema.

Connue. Conneunas aktuBHOCTb. McTounuk sneprun ComnHua u 3BE31.

3BE31bI, KX OCHOBHBIE XapaKTEPUCTUKH. JluarpamMma «CHEKTpaJbHBIM Kilacc —
CBETUMOCTbY. 3BE3/IbI TJIABHOM MOCJIEI0BATENILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTh» JJIs
3BE3]l TJIABHOW  IIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crTpoeHune 3BE34. COBpEMEHHBIE
IIPEJICTaBICHUSI O IPOMCXO0XKIEHUH U 3BoitonK ComHIa U 3BE37. OTallbl )KU3HU 3BE3.

Mineunsiii [TyTs — Hama I'anaktuka. [lonoxxenue u nemxenne Connuna B I'anaktuke. Tumst
rayiakTuk. PajmoranakTiuku u kBazapel. YEpHbBIE ABIPHI B sIpaxX rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pasberanume ramaktux. Teopus
Bonsioro B3peiBa. PennkroBoe n3imydyeHue.

MacmtaOHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue naonrooenus.

Habmiogenuss 3BE3gHOro Heba  HEBOOPYKEHHBIM  TJIA30M  C  HCIOJIb30BaHHEM
KOMITBIOTEPHBIX TMPWIOKEHUN Ui  OINpeesieHUs] IOJIOKEHUsT HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be311s1 CEBEPHOTO NOIyIIapys U IPKUE 3BE3MIBIL.



Hab6nronenus B Teneckon JIyHbI, MIIaHeT, TYMAHHOCTEH U 3BE3THBIX CKOTICHUM.

Du3nYecKuil NPaAKTUKYM.

Crioco6b1 n3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJOTOBBIX U HU(PPOBBIX
U3MEPUTENIBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MepeHMH  ¢u3mdeckux BenuuuH. OlLleHKa TpaHHuIl
IIOTPELIHOCTEM.

[IpoBeneHNe KOCBEHHBIX W3MEPEHHM, WCCICOBAHUA 3aBUCHMOCTEH  (DU3MYECKHX
BEJIMYMH, IIPOBEpKa MPEUIOKEHHBIX T'UIoTe3 (BbIOOp M3 paboOT, OMUCAHHBIX B TEMAaTUYECKHX
paszenax «Y4eHU4eCKUi 3KCIIEPUMEHT, Ja00paTOpHbIE pabOThI, IPAKTUKYM).

O0o0maroniee NOBTOpPeHUeE.

OO6oOmeHne W cUCTeMaTH3alMsl  COJIEp)KaHWsS — pa3/ieloB  Kypca  «MexaHHKay,
«MonekynspHas (pu3MKa U TEpMOJUHAMUKA», «DJNEeKTpoauHaMuka», «KonebaHus v BOJHBIY,
«OCHOBBI CHEIMAJIBHOM TEOPHUM OTHOCUTENIbHOCTHY, «KBaHTOBas Qusnka», «1eMEHTHI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
ITHUYECKOW cdepax AeATENIbHOCTH 4YelloBeKa, pPOJib M MeCTO (U3MKM U acCTPOHOMHUHM B
COBPEMEHHOM HAay4yHOM KAapTUHE MHpa, 3HAYCHUE ONMCATEIbHOW, CHCTEMATHU3UPYIOILEH,
OOBSICHATENBHOM W MMPOTHOCTHYECKON (DYHKIMIA (PU3HUECKON TEOPHH, POIb (PU3UIECKON TEOpUH
B (OpPMHUPOBAHUH TIPEACTABICHUM O (PU3UYECKON KapTUHE MUpPA, MECTO (PU3UUECKON KapTHUHBI
MHpa B 00ILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX IPEACTaBICHUN O IPUPOJE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢pusnku yriyOonaéHHoro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢ y4€TOM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

MesicnpeOmemmuvie noHAmMUA, C6A3AHHbBIE C UYUEHUEM MEMO006 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3myeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOAECHUE,
HKCIEPUMEHT, MOJIEIMPOBaHHE, MO/IEb, U3MEPEHUE, TOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHbBIE
npubopsl, nudposas 1adoparopusl.

Mamemamuka: perieHre cucteMbl ypaBHeHui. Tpuronomerpuueckue GyHKIUU: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO. BEeKTOophl M HX
MPOEKIIMM Ha OCU KOOpAMHAT, CIOKE€HUE BEKTOpOB. [Ipou3BonHbIE 37eMEHTapHBIX (DYHKUIHH.
[Tpu3Haku o100 TPEYTOJILHUKOB, ONpeAeIeHHE TUIOMAAN TUIOCKUX GUTyp U 00bEMa Tel.

Buonozua: »nextpuyeckue sSBICHHUS B >KMBOH Npupoje, KoyiebarenbHble TBUKEHUS B
KUBOM  TpHUpOJE,  DKOJOTHYECKHE  PHUCKM  TpU  TMPOU3BOJACTBE  DIIEKTPOIHEPTHUH,
AIIEKTPOMArHUTHOE 3arpsi3HEHUE OKpYKalolled Cpeapl, yJIbTpa3ByKOBas JAMAarHOCTHKA B
MEAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOM MPUPOJE.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpUCTaJNIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

TI'eozpagpua: marnuTHBIE MONIOCA 3€MIIM, 3aJI€KU MAarHUTHBIX pyl, (poTochEMKA 3eMHOI
MOBEPXHOCTH, ceiicmorpad.

Texnonozua: IpUMEHEHNE NTOCTOSHHBIX MarHUTOB, AIEKTPOMAarHUTOB, AIEKTPOABUTATEND
SIkoOu, TreHepaTop NEPEMEHHOT0 TOKa, HHIYKIMOHHAs Ie4b, JIMHUU DJIEKTpolepenad,
3JICKTPOJIBUTATENb, paaap, paauonpuéMHUK, TelIeBU3op, aHTeHHa, Tenedon, CBY-meus,
yIbTpa3ByKOBasl IUAarHOCTMKAa B TEXHUKE, IPOEKLIMOHHBIA ammapar, BOJIOKOHHas OITHKA,
coJHeyHast OaTapesi, CIIyTHUKOBbIE IPUEMHUKH, SEpHAs YHEPTeTUKA U HKOJIOTUYECKUE ACTIEKThI
€€ pa3BuUTHS.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOI' PAMMBI I10 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIM4HOCTHBIE pe3y/IbTaThl OCBOCHMs yueOHOro mpeamera «DU3MKay J0JKHBI OTPaXaThb
TFOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpHEHTAlMil, IO3UTUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IICHHOCTSAM POCCHICKOrO  OOIIecTBa,
paclIupeHe KU3HEHHOTO OIBITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3AaLUNA OCHOBHBIX
HAIPABJICHU!I BOCIIUTATEIBHOMN NEATEIbHOCTH, B TOM YHCIIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:

e Cc(hOPMHUPOBAHHOCTh TPAXJIAHCKOW MO3MLIMU OOyYarollerocss Kak akTUBHOIO U
OTBETCTBEHHOTI'0 YJIEHA POCCUKCKOI0 OOLIECTBA;

® [IPUHATHE TPAJULMOHHBIX OOIIEUETOBEYECKUX I'YMAaHUCTUUECKUX U JEMOKPATUYECKUX
IICHHOCTEIA;

® TOTOBHOCTb BECTH COBMECTHYIO IESTEIbHOCTh B MHTEPECAX IPAXKAAHCKOTO OOLIECTBa,
y4acTBOBATh B CAaMOYIPABJICHUU B 00pa30BaTEeIbHON OpraHU3aIHu;

® yMEHHE B3aMMOJCICTBOBATH C COLMAJIbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUSAMHU U Ha3HAUEHUEM;

® TOTOBHOCTb K TYMaHUTAPHOMN U BOJIOHTEPCKOM AESATEIBHOCTH.

NaTPUMOTHYECKOT0 BOCIIMTAHUSA:

e c(OopMHPOBAHHOCTH POCCUNCKOM IPakJaHCKOM MIEHTUYHOCTH, aTPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYAapCTBEHHBIM CHUMBOJIaM, JTIOCTH)KEHHUSM POCCHMCKUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOIO IIOBEICHUS;

e CrnocOOHOCTh OLIEHHWBAaTh CHUTYallUI0 W TPUHUMAaTb OCO3HAHHBIE  PEIICHMUS,
OPUEHTHUPYAICh HAa MOpPAJIbHO-HPAaBCTBEHHBbIE HOPMBI M ILIEHHOCTH, B TOM 4MHCIE B
JEATENIBHOCTH YUYEHOTO;

® OCO3HaHME JUYHOI'O BKJIaJa B IOCTPOCHHE YCTOMYMBOTO Oy IyILETO.

ICTETHYECKOT0 BOCTIMTAHMA:

® DOCTETMYECKOE OTHOUIEHHWE K MHpPY, BKIIOYas O3CTETUKY HAy4yHOIO TBOPYECTBA,

npucyuiero Gpu3nyeckon Hayke.
TPYAOBOI'0 BOCIIMTAHMSA:

® [UHTEpeC K pa3IuyHbIM cdepam MpodhecCHOHAIBHOW esITeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyaymIeit
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

® TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHMIO U CaMOOOpa30BaHUIO B 00JacTH (PU3KKH
Ha MPOTSHKEHNUU BCEH JKU3HM.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e Cc(hOPMHUPOBAHHOCTh HKOJOTHYECKOW KYIbTYphl, OCO3HAHME TJI00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

¢ IUIAHMPOBAHME U OCYILIECTBICHUE NCHCTBUN B OKPYKAIOLICH Cpelle Ha OCHOBE 3HAHUS
L[eJIel YCTONYMBOIO Pa3BUTHsI YEJIOBEUYECTBA;



paciipCHUC OIbITa ACATCILHOCTU 3KO0JIOTHYeCKOM HAIIpaBJICHHOCTU Ha OCHOBC
HUMCIOIIUXCA 3HAHWH 110 (1)I/I?>I/IK€.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAYYHOW JAEATeNbHOCTH, TOTOBHOCTh B IIPOIECCE H3YUYCHUS
(GU3UKKM  OCYIECTBIIATh  MPOEKTHYIO M MCCIIEJOBATENIBCKYIO  JESTEIbHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIE YHHBeEPcAJIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble Jlornyeckune AefcTBUA:

CaMOCTOSITENIEHO (DOPMYITUPOBATh U AKTyaIH3UPOBATH MPOOJIEMY, pacCMaTpHUBATh €&
BCECTOPOHHE;

OINPEACIIATD LUENH NEATEIbHOCTH, 3aJaBaTh IApaMETPbl U KPUTEPUU UX JTOCTHIKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHST B PACCMATPUBACMBIX (DU3HYECKHUX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS NpoOJeMbl C y4ETOM aHaiuM3a HMEIOIIUXCS
MaTepUalbHBIX U HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIECIIAM,
OLICHUBATh PUCKHU ITOCIEACTBUM NEATEIBHOCTH;

KOOPJIMHUPOBAaTh U BBINOJHATH PabOTy B YCIOBHSIX pEAIbHOI0, BUPTYaJbHOTO U
KOMOHMHUPOBaHHOTO B3aUMOECHCTBUS;

pa3BUBATh KPEaTHMBHOE MBIIIUIEHUE MTPH PEILICHUH )KU3HEHHBIX POOIIEM.

ba3oBble ncciienoBarejbCcKue AeiCTBUA.

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMH U MeTOAaMH (hU3HUECKOi
HayKH;

BJIQJIETh HAaBBIKAMHU Y4YEOHO-UCCIIEOBATEIbCKOM W TMPOEKTHOW JEeATENbHOCTH B
ob0nactu (U3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY
METOJIOB pEHIeHUS 3a7a4  (PU3NISCKOro COJEp)KaHUs, TPUMEHECHUIO Pa3IUIHBIX
METOJIOB MIO3HAHUS;

BJIQJICTh BUJIAMH JICATEIHHOCTH IO MOJYUYECHUIO HOBOTO 3HAHHMS, €T0 WHTCPIIPETAIINH,
peoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYAllUIX, B TOM YHUCIE MIPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TTPUUMHHO-CJICICTBEHHBIC CBSI3U M aKTyallU3UpOBATh 3aJady, BBIJIBUTaTh
TUTOTe3y € peIIeHWs, HaxOIUTh apryMEeHTBl JUIA JIOKa3aTelIbCTBAa CBOMX
YTBEPXKICHHM, 33]1aBaTh MapaMeTPhl K KPUTEPHH PEIICHUS;

AHAIM3UPOBATh TOJTYYCHHBIE B XOJ€ PEIICHUS 3a7add pPe3ylbTaThl, KPUTHYCCKU
OILICHUBATh UX IOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;
CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIC 3a7]a4i B 00pa30BaTEILHON JIEeATEILHOCTH, B
TOM YHCJIC TIPHU U3YUEHUH (DU3UKH;

JIaBaTh OIIEHKY HOBBIM CHTYAIIHsIM, OLEHHUBATH IPUOOPETEHHBIHN OIIBIT;

YMETh TIEPEHOCUTh 3HAHUS IO (U3UKE B MPAKTHUECKYIO 00IaCTh KHU3HEIEATSILHOCTH;
YMETh HHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;



BBIIBUT'aTbh HOBBIC UACHU, IPCJIaraTb OpUIrMHAJIbHBIC IMTOAXOAbI U PCIICHU A,
CTaBHUTb HpO6JIeMBI " 3a7la4u, JOIMYyCKAarIMEC AJIbTCPHATUBHBIC PCIICHU .

PatGora ¢ undopmanmeii:

BIIQJICTh HABBIKAMHU TMONy4YeHHs wuHpopMammu (HU3HUECKOTO COICpKAHUS W3
HUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITSIIBHO OCYIIECTBIATh IIOWCK, aHAJU3,
CUCTEMATH3AllMI0 M HMHTEPHpETaluio HHOOPMALMKA pa3IMYHBIX BUIOB H (GopMm
MIPEICTaBJICHHUS,

OIICHHBATh JJOCTOBEPHOCTh HH(OPMAIIHH;

HCIIOJIb30BaTh CPEJCTBA WH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pCIIEHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPTraHU3alMOHHBIX 33/1ad C
coOmrofcHreM TpeOOBaHWUN  DPrOHOMUKH, TEXHHUKH O€30MaCHOCTH, THTHUCHBI,
pecypcocOepeKeHusl, TPABOBBIX M OATHYECKUX HOPM, HOPM HH(OPMAIMOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThI (DU3MYECKOTO COJCPKAHUS B PA3IUYHBIX (dopmarax ¢ yd4ETom
Ha3HAYCHUS MHPOPMALMU U IEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMmy
MIPEJICTABICHUS U BU3YATH3AIHH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBUA:

OCYILECTBIISATH OOIEHNE HA YpOKaxX (PU3UKH U BO BHEYPOUHOH IS TEITLHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IUKTEHI;
Pa3BEPHYTO U JIOTUYHO M3J1aratb CBOK TOYKY 3PEHHS C HUCIOJIb30BAHHEM SI3bIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BaTh MIPEUMYIIECTBA KOMAHTHON M HHIUBUAYaIbHON paboThI;
BBIOMPATh TEMAaTUKY M METOJbl COBMECTHBIX JEHCTBHH C y4E€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4ieHa KOJUIEKTHBA,

IPUHUMATH L€ COBMECTHOM [JESATEIBHOCTH, OPraHW30BbIBaTh M KOOPAWHUPOBATH
JIeHCTBUS MO €€ JOCTM)KEHUIO: COCTaBIISATH IJIaH JEWCTBUM, paclpeneisTh poJid C
y4€TOM MHEHUN yYaCTHUKOB, 00CYXK/1aTh Pe3yIbTaThl COBMECTHOM paboTHI;

OLICHMBAaTh KadeCTBO CBOEr0 BKJIaJa M KaXJOTO YyYacTHHKA KOMaH/Abl B OOIIMH
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUIM;

npeJiaraTb HOBbIE MPOEKTHI, OLEHUBATh UJEU C TO3UIIMH HOBU3HBI, OPUTHHAIILHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUYECKOE MOBEACHHE B PA3IMYHBIX CUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JIEATEILHOCTh B 00JaCTH (DUBUKU U
ACTPOHOMMH, BBISIBIISTH MPOOJIEMBI, CTABUTh U (POPMYITHPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIFHO COCTABJIATH IJIaH PELICHUs PACUETHBIX U KAUeCTBEHHBIX 3a/1a4, TUIaH
BBITTOJIHEHHS TTPAKTHYECKONH pabOTHl ¢ YYETOM HMMEIOIIMXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMUI;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4€OHOTO IIPeAMETa Ha OCHOBE JIMUHBIX NPEIOUTCHUH;

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0st OTBETCTBEHHOCTH 32
pelLIeHHE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;



CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIAMIMHA B 00IacTu (U3UKH,
IIOCTOSTHHO ITOBBIIIATh CBOM 00pa30BaTeNbHBINA U KyJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIL, 3MOLIUOHAJILHBIA HHTEJLJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallWsIM, BHOCUTb KOPPEKTHUBBI B JAEATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIAJCTh HABbIKAMU II03HABATEIbHOM pPE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh NMPUEMBI pe(IEKCUU JUIsl OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O PEIIECHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 X CHUXKECHUIO;
IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJITaTOB NEATEIbHOCTH;
IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYI'UX IIPU aHAIU3€ PE3YJIBTATOB JEATEIBHOCTH;
NPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B nmponecce AOCTHKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPOrpaMMBbI I1O (I)I/ISI/IKG JJIsL
YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y 06y11a10m1/1xc;1 COBCPUICHCTBYCTCS 3MOI.[PIOH8.J'IBHBII>1
HHTCIICKT, npez[nonarafomnﬁ C(i)OpMI/IpOBaHHOCTBI

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIOCOOHOCTH IOHUMATh CBOE AMOIMOHAIBHOE
COCTOSIHWE, BUJCTH HAINpPaBICHHUsS PAa3BUTHA COOCTBEHHOW SMOIMOHAIBHOU cdephl,
OBITH YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHUs,  BKJIIOYAIONIETO  CAMOKOHTPOJIb,  yYMEHHE  TNPUHUMATh
OTBETCTBEHHOCTh 3@ CBOE IIOBEJCHHE, CHOCOOHOCTh  QJaNTHPOBAThCi K
HMOIMOHAIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTb, OBITh OTKPHITHIM HOBOMY;
BHYTPEHHEH MOTHBAIMH, BKIIOYAIOMICH CTPEMJICHHE K JOCTIDKEHHIO IENIM U YCIIeXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIeHCTBOBATh, UCXOMS U3 CBOMX BO3MOXKHOCTEH;
OMITATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE JIPYTHX,
YUUTBIBATh €r0 MpPHU OCYIIECTBIEHUH OOIIEHHs, CHOCOOHOCTh K COYYBCTBUIO U
COIIEPEKMBAHHUIO;

COLMAIBbHBIX HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAUBaTh OTHOLIEHHS C
JIPYTUMH JTIOABMH, 3200THTHCS, TIPOSIBIISITH HHTEPEC U Pa3penIaTh KOH(MIUKTHL.



IMPEAMETHBIE PE3VIJIbTATDI

K xonmy oOyuenust B 10 knacce nipeIMEeTHbIE pe3yabTaThl Ha YIIyOJIEHHOM YpOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

® [IOHMMaThb pPOJb (U3UKK B HKOHOMHUYECKOW, TEXHOJOTUYECKOH, HKOJOTHYECKOMH,
COLIMAJILHOW M 3THYECKON cdepax AesITeNbHOCTH YeJIOBEKa, POjib U MECTO (PU3MKU B
COBPEMEHHOM HAay4YHOH KapTHUHE MHPA, 3HA4YCHUE ONMCATEIIbHOM,
CHCTEMAaTH3UPYIOLIEH, OOBSICHUTEILHOW M MPOTHOCTUYECKON (yHKIMHA (U3nUecKoil
TEOPUU — MEXAHUKU, MOJICKYJISIPHOU (PU3MKU U TEPMOIMHAMHKHU, POJIb (PU3NYECKOM
Teopuu B (POPMUPOBAHUHU MIPENICTABICHUM O PU3NUECKON KapTHHE MUPA;

® pasznuyaTh YCIOBUS MPUMEHHUMOCTH MojJened (QU3NYecKuX Teld M IPOIECCOB
(sIBJIEHUI): MHEpIMANIbHAS CUCTeMa OTCUYETa, a0CONIIOTHO TBEPAOE TENO, MaTepuaIbHas
TOYKAa, PABHOYCKOPEHHOE JBW)XEHHME, CBOOOJHOE TMaJieHue, aOCOJIOTHO ympyras
nedopmanusi, abCONIOTHO YIPYroe u abCONOTHO HEYHPYroe CTOJIKHOBEHUS, MOJEIH
ra3a, KUIKOCTH U TBEPAOro (KPUCTAJUIMUECKOTO) Teia, WACANbHBIA ra3, TOUCYHBIN
3aps]l, OTHOPOJIHOE JIEKTPUUECKOE IOJIE;

® pasnuyarth yciuoBHsS (TPaHULBI, OOJACTH) MPUMEHUMOCTH (PHU3NYECKHX 3aKOHOB,
MOHMMATh BCEOOIIMI XapakTep (yHAAMEHTaIbHBIX 3aKOHOB W OrPaHUYCHHOCTh
MCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

® aHaIM3UPOBAaTh U OOBACHATH MEXAHHYECKHE IIPOLIECChl W SBICHUS, HCIONb3Ys
OCHOBHBIE TIOJIOKEHHMSI M 3aKOHBl MEXaHUKHU (OTHOCUTEIBbHOCTh MEXaHHYECKOIO
JIBUXKEHUS, (OpMyiIbl KMHEMAaTUKU PaBHOYCKOPEHHOI'O JABM)KEHHS, IpeoOpa3oBaHUs
[amunes nns  CKOPOCTM W INEepeMeElleHus, 3akoHbl HplooToHa, mnpuHOUD
OTHOCUTENIBHOCTH ['anuies, 3aKOH BCEMHMPHOIO TATOTEHHS, 3aKOHBl COXpPaHEHUs
UMIyJbCA M MEXAaHWYECKOM DSHEpPruu, CBA3b paboThl CHIBI C H3MEHEHHEM
MEXaHUYECKON SHEpPruM, YCJIOBHMsS paBHOBECUS TBEPJAOro Tena), IMpPH 3TOM
UCIIOJIB30BaTh  MAaTEMaTU4YECKOE  BBIPAXECHHE  3aKOHOB,  YKa3blBaTh  yCIIOBHS
OPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: NMpeoOpazoBaHuil ["anues, BTOPOro U TpeThEro
3aK0HOB HbIOTOHA, 3aKOHOB COXPAHEHHUS UMITYJIbCa M1 MEXaHUYECKON SHEPTuH, 3aKOHa
BCEMUPHOI'O TATOTEHUS;

® aHaJIM3UPOBATHh U OOBICHATH TEIUIOBBIE NMPOILECCHI U SBJICHUS, HUCIOJIb3YsS OCHOBHBIE
nonoxenus MKT u 3akoHBI MOJIEKYNISpHOH (HU3UKH MU TEPMOJUHAMUKH (CBSI3b
JIaBJICHUSI MJI€AIbHOTO Ia3a Co CPEAHEN KMHETUUECKON YHEPIHEN TEIII0BOTO ABUKECHHUS
U KOHIIEHTpallMed €ero MOJIeKyJ, CBsS3b TEMIIepaTypbl BEIIeCTBa CO CpeaHel
KMHETUYECKOW SHepruedl TerioBOro JBMKEHUS €ro 4YacTHl, CBS3b JIaBJICHUS
UJCANBHOTO Ta3a € KOHLEHTpalued MOJEKYJI U €ro TEeMIepaTypol, ypaBHEHHE
MenpeneeBa—Knanelipona, nepBblii 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHHs
DHEPrMM B TEIUIOBBIX IpOIlECCax), IPU OTOM HCIOJIB30BATh MaTEMaTHUYECKOE
BbIpaXKCHHE 3aKOHOB, YKa3bIBaTh YCJIOBUS NPUMEHUMOCTH ypaBHeHHs MeHjeneeBa—
Knaneiipona;

® aHaJIM3UPOBATh U OOBICHATH JJIEKTPUUYECKUE SBJICHMS, HCIIOJIb3YSd OCHOBHBIE
II0JIO’KEHHUS M 3aKOHBI AIEKTPOJANHAMUKH (3aKOH COXPAaHEHMsI DJIEKTPUUECKOIO 3apsija,
3akoH  KynoHa, IOTEHLMAIbHOCTHh  3JEKTPOCTATHUYECKOTO  IOJSA,  IPHUHLHUII
CYNEPIIO3UINHN DJIEKTPUUYECKHUX IOJIEW, MPU ITOM YKa3blBas YCIOBUS MPUMEHHUMOCTHU
3akoHa KynoHa, a TakXe NpPaKTHYECKH Ba)KHbIE COOTHOILIECHHMS: 3aKOHbI Oma s



y4acTKa IeNy U JIJIs1 3aMKHYTOM 3JIEKTPUYECKOM 11enu, 3akoH [[xoyna—JIenna, npaBuia
Kupxroda, 3axonsr @apaaest 1u1st SJICKTPOIH3a);

OMKCHIBATh (PU3HUECKUE MPOLIECCHl U SIBJICHMSI, UCIIONb3Yys BEJIMYUHBL: IEepeMEIleHuE,
CKOPOCTb, YCKOPEHUE, UMITYJIbC T€a U CUCTEMBI TE€Jl, CUJIa, MOMEHT CHJIbI, 1ABJICHUE,
MOTEHLIMAJIbHAs SHEPrusi, KUHETHYeCKas HHEprusi, MexaHudeckas sSHeprusi, padora
CUJIbl, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHUJIa TSDKECTH, CHUJla YIPYTrOCTH, CHJIA
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUA Tea ¢ 3eMiEil BOIM3H e€ TOBEPXHOCTH,
BHEpPrus yHpyro paedopMamuy MPYKUHBL, KOJMYECTBO TEIUIOTHI, aOCOJIIOTHAS
Temmeparypa Tena, paboTra B TEPMOJIWHAMUKE, BHYTPEHHSS SHEPrus HJI€aIbHOIO
OJIHOATOMHOTO Ta3a, paboTa HJealbHOIrO ra3a, OTHOCHTENIbHAs BIIAXKHOCTh BO3yXa,
KII[I waeanbHOro TEIUIOBOIO JIBUTaTENsl; JJIEKTPUYECKOE I0JIe, HaIpPSKEHHOCTh
AIEKTPUYECKOTO IOJIA, HANPSHKEHHOCTh IOJII TOYEYHOIO 3apsia WU 3apsyKEHHOIO
niapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHIMAN 3JEKTPOCTATUYECKOrO MOJIsA, Pa3HOCTh
MOTEHIMAJIOB, 3JIEKTPOABMXKYIIAs CHUJIA, CUJa TOKA, HaIpsSKEHUE, MOIIHOCTh TOKa,
NEKTPUYECKasi EMKOCTh IIJIOCKOTO KOHJIEHCATOpa, CONPOTHBIICHUE Y4YacTKa LENH C
IIOCJIEIOBATEIbHBIM M MApPAJUICIbHBIM  COCAMHEHUEM  PE3UCTOPOB,  DHEPruUs
3JIEKTPUYECKOTO MOJISI KOHAEHCATOPa;

OOBSICHATh OCOOEHHOCTH TMPOTEKaHWs (U3WYECKHX SBJICHUI: MEXaHHYECKOe
JBWKEHHUE, TEIJIOBOE JBUIKEHHWE 4YacTHUI] BEIIECTBa, TEIUIOBOE pPaBHOBECHE,
OpoyHOBCKOE ABMXeHUE, Tuddy3us, ucrnapeHue, KUMeHHe U KOHICHCAIus, TUIaBlIeHUE
W KpUCTAUIM3alMs, HANPABICHHOCTh  TEIUIONEPEAAYd,  JJIEKTpHU3auus  Tell,
SKBUIIOTEHIIMAIIBHOCTD TOBEPXHOCTH 3apsSyKEHHOTO IPOBOJIHUKA;

IPOBOAMTH HCCIIEOBAHUE 3aBUCUMOCTU OJHOW (PM3MUYECKON BENWYHHBI OT APYrou ¢
UCIIOJIb30BaHUEM TMPSAMBIX HM3MEPEHHMM, NpHU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
bukcupoBaTh pe3yabTaThl MOJTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpaduKoB C Y4€TOM aOCOJIOTHBIX IMOTPELIHOCTeW H3MEpeHMH, JAenaTh BBIBOJIBI IO
pe3yabpTaTaM UCCIIEI0BAHMS;

MPOBOANTh KOCBEHHBIE HM3MEpPEHUs (PUINYECKUX BEIMYWH, MPH ITOM BBIOHpATH
ONTUMAJBHBIA METOJ M3MEPEHHUs, OLEHUBaTh aOCONIOTHBIE W OTHOCUTEJIbHbBIE
MOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPECHHI;

IPOBOAMTH  OMNBITHI IO TPOBEPKE MPEIJIOKEHHOW TUIOTE3bl: IJIAHUPOBATh
OKCHEPUMEHT,  COOMpaTh  SKCIEPUMEHTAJIBHYIO  YCTAaHOBKY,  aHAJIW3UPOBATh
MIOJIyYEHHBIE PE3YJIbTAThl U I€JaTh BBIBOJ O CTATYCE NPEAIOKEHHON TMIIOTE3bI;
coOuroiaTh MpaBuiia 0€30MacHOro TpyAa MpH MPOBEACHUU HCCIENOBAaHUN B paMKax
y4eOHOT0 SKCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIET0BATEIbCKOW M TNPOEKTHOU
JEeSTENIbHOCTH C HCIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOHUCTB U JaOOPATOPHOIO
000pyI0BaHNS;

pemath pacdy€THBIC 3a/adyd C SIBHO 3aJaHHOM W HESBHO 3aJlaHHON (PU3MUECKOU
MOJIeJIbIO: HAa OCHOBAaHMM aHaliM3a YCJIOBHUS OOOCHOBBIBATH BBIOOp (pu3MUecKoit
MOJIeTIM, OTBEYAoIIeld TpeOOBaHMSAM 3a7add, NPUMEHATH (OPMYINBI, 3aKOHBI,
3aKOHOMEPHOCTH M  TOCTYJNaThl (PU3UYECKUX TEOpUH TMpU  HCIOIH30BAHUU
MaTE€MaTUYeCKNX METOJOB PEIICHUs 3aJad, MPOBOJUTH PACUETHI HA OCHOBAaHUU
MMEIOIINXCA JAHHBIX, AHAJIU3UpPOBaTh PE3YJIbTATBl U KOPPEKTHUPOBATH METOMbI
pelIeHus ¢ Y4ETOM NOJyUYEHHBIX PE3YyIbTaTOB;

pelaTh KauecTBEHHBIE 3a7auu, TpeOyromre NpUMEeHEeHUs 3HAaHUI U3 Pa3HBIX pa3/iesioB
Kypca (DM3WKH, a TakKe WHTETpAllMd 3HAHUW U3 JPYTUX TPEIMETOB ECTECTBEHHO-



HAay4YHOI'O IMKJIA: BBICTPAWBATh JIOTMYECKYIO LIEMOYKY PACCYXICHHI C ONMOpOd Ha
U3y4CHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SBICHUS;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl OOBSICHEHUSI OCHOBHBIX MPUHIUIIOB pabOThHI
U3MEPUTENBHBIX PUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MPOIIECCOB;
NPUBOAUTH PUMEPHI BKIIA/1a POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE TIPOLECCOB OKPYXKAIOIIErO0 MHpPA, B PAa3BUTHUE TEXHUKU U
TEXHOJIOTHI;

QHAIN3UPOBAaTh U  OLEHUBATh IIOCJIEJACTBUS OBITOBOM U  NPOU3BOACTBEHHOMN
NEeSTEIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MYECKUMHU IMpolLleccaMH, C TMO3ULUN
3KOJIOTUYECKON 0e30MacHOCTH, IIPEICTABICHUM 0 panroHaIbHOM
IPUPOJIONOIL30BaHUH, a TaKXKE Pa3yMHOM HCIOJb30BaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTHH JIJIsl JAIbHEHUIIIET0 pa3BUTHS YEIOBEUECKOT0 O0IIECTBA;

IPUMEHSTH Pa3IMYHbIe CIIOCOOBI PadOThI ¢ HHpOpMannel GU3NIECKOTO COACPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
UCIIONIb30BAaTh  COBPEMEHHBIE  HMH(OPMAIIMOHHBIE  TEXHOJOTMH  JUIsl  TOWCKA,
nepepadoOTKi W TPEAbSBICHUA Y4YeOHOW M HAyYHO-TIOMYJISAPHOH HHMOpMAIIH,
CTPYKTYpPUPOBAaHUS W MHTEpOpeTauuud HHQOpMalMM, NOJYyYEHHOW U3 Ppa3InYHBIX
HMCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOJy4aeMyro HH()OPMALIUIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHWM, TaK W HAa OCHOBE aHajau3a
MCTOYHUKA UH(OpMaLUY;

IPOSBIATE OPraHW3ALMOHHBIE M IIO3HABATEIIBHBIE YMEHHUS CaMOCTOSITEIBHOTO
pUOOpPETEHUS] HOBBIX 3HAHHUUW B MPOIECCE BBHINOJHEHHUS IPOEKTHBIX U Yy4EOHO-
HCCIIEIOBATEIbCKUX PadoT;

paboTaTh B TpYIIE C HUCIOJHEHUEM Pa3IMYHbIX COIHAIBHBIX pPOJIEH, IUIaHUPOBATH
paboTy TIpynmbl, palUoOHaIbHO pACHPEAENsaTh JeATENIbHOCTh B HECTaHAAPTHBIX
CUTyallUsIX, aJlcKBaTHO OLICHWBATh BKJIAJ Ka)KIOTO M3 YYACTHUKOB I'PYIIIbI B PELICHUE
paccMaTpuBaeMoi poOIeMsl;

OpOSIBIATE  MOTHBAalMI0O K  Oyaymed npodeccHOHalbHOW — JAEATENbHOCTH 110
CHEUHATbHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.



IIpenmernbie pe3yabTarhl 11 kiaacce (yriyogaeHHbII)

K xonmy oOyuenust B 11 Knacce npeIMETHbIE pe3yabTaThl Ha YIIyOJIEHHOM YpOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHHUI:

MOHUMATh POJb (U3UKH B DKOHOMUYECKOW, TEXHOJOTHYECKOH, COIUAIBHONH U
ATHUYECKON cdepax AesITeNbHOCTH YEJIOBEKa, POJjb U MECTO (PU3UKH B COBPEMEHHOM
Hay4YyHOW KapTUHE MUpa, POJib aCTPOHOMUHU B NPAKTUYECKOM 1E€ATEIbHOCTH YEJI0BEKA U
JAIbHEWIIEM  HAyyHO-TEXHUYECKOM  pa3BUTUM,  3HAUYEHUE  ONMUCATEJbHOM,
CHUCTEMaTU3UPYIONIeH, OOBSICHUTEIBHOW W TPOTHOCTHYECKOW (YHKIMH (Guznueckon
TEOPUU — DIIEKTPOJAUHAMUKH, CHEIHAIBbHON TEOpUU OTHOCUTEIHLHOCTH, KBAHTOBOM
¢u3uKkyu, ponb GU3NUECKO Teopud B (POPMUPOBAHUH MPEACTABICHUN O (PU3UIECKOM
KapTUHE MHUpa, MECTO (PU3MYECKOM KapTUHBI MHUpa B OOLIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE;

pa3nuyaTth yCIOBHS INPUMEHUMOCTH MoOAeNed (U3MYecKuX Tel M IPOIECCOB
(sSBIEHUI): OAHOPOJHOE OJEKTPUUECKOE W  OJHOPOJHOE MArHUTHOE IO,
rapMOHMYECKHE KOJeOaHMs, MaTeMaTHYEeCKHH MasTHHUK, HACaIbHBIA MPYKUHHBINA
MasiTHUK, TaPMOHUYECKHE BOJIHBI, UACAIBHBIN KOeOaTeNbHbII KOHTYp, TOHKAs JIMH3A,
MoJieJIe aTomMa, aTOMHOTI'O Si/Jpa U KBAHTOBOI MOJIENIN CBETA,

pa3nuyath ycioBus (TpaHUIBl, 00JacTH) NPUMEHUMOCTH (U3UYECKHX 3aKOHOB,
NOHMMATh BCEOOIIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OTPaHUYEHHOCTh
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE IMPOLIECCHl U SIBJICHMS, HCIOJIb3YS
OCHOBHBIE TIOJIOXKEHUS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELHUAIBHONW TEOpUU
OTHOCHUTEJIBHOCTU (3aKOH COXPaHEHHUs JIEKTPHUECKOro 3apsjia, cuia AMIepa, cuia
JlopeHiia, 3akoH »JJEKTPOMArHUTHOW WHAYKIMHU, mpaBwio Jlenna, cBsi3p JJC
CAMOMHIYKIUU B 3JIEMEHTE 3JIEKTPUUYECKON LIeNMH CO CKOPOCTbIO M3MEHEHMsS CHJIbI
TOKa, MOCTYJaThl CIIEIMaTIbHON TEOPUN OTHOCUTEIBHOCTH DWHIITEHHA);
AQHAIN3UPOBATh U OOBACHATH KBAHTOBBIE IIPOLIECCHI U SIBICHHUS, UCIIONb3YS MOJIOXKEHUS
KBaHTOBOM (u3uku (ypaBHeHHe JiHIITeHHA a1 hoTorPdexTa, mepBblii U BTOPOH
nocTynaTel bopa, mpuHIMI COOTHOIIEHHS HeonpeaenéHHocTel [ elizenoepra, 3aKOHbBI
COXpaHEHHUs 3apsI0BOTO M MacCOBOTO YMCEN M SHEPTUU B AJIEPHBIX PEaKLHUAX, 3aKOH
PaMOaKTUBHOTO pacraja);

ONMCHIBATh (PU3NUECKHE MPOIIECCHI U SIBICHUS, UCIOJIb3YS BEIMYMHBI: HANPSHKEHHOCTh
NIEKTPUYECKOTO  TOJISA, IOTEHIMAN  JJIEKTPOCTAaTHUECKOTO IO,  Pa3HOCTh
MOTEHIIMAJIOB, AJIEKTPOJBIKYIIAs CHJIa, WHAYKIUS MArHUTHOTO MOJsi, MarHUTHBIN
MOTOK, CWiIa AMIiepa, HMHIYKTUBHOCTb, JJIEKTPOJBIIKYILAs CHJIa CaMOMHAYKIIHU,
SHEPrusi MarHUTHOTO MOJI MPOBOJIHUKA C TOKOM, PEISTUBUCTCKUN HUMITYJIbC, MOTHAS
DHEPTHsl, SHEPTHsl TOKOSI CBOOOIHON YaCTHIIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3aps siipa, SHEPTUs CBA3M sJ1pa;

OOBSICHATh OCOOEHHOCTH TPOTEKaHHUsI (PU3MYECKUX SBJICHUH: 3JIEKTPOMAarHUTHAs
UHAYKIMS, CAMOMHAYKIIHS, pe30HaHC, HHTep(epeHnrs BoIH, Audpakius, Tucriepcus,
MOJTHOE BHYTPEHHEE oTpaxkeHue, ¢otodnekrpuueckuit 3gdekt (pororddexr), anpda-
u Oera-pacmaabl  sijAep, ramma-u3inydeHue saep, (U3NYECKUe  MPUHIUIBI
CHEKTPAILHOTO aHAJIN3a U paboTHI Jla3epa;

OTIpeeNATh HAIpPaBJICHUE MHJYKIUU MArHUTHOTO MOJIA MPOBOJHHKA C TOKOM, CHJIBI
Awmrniepa u cuinbl JlopeHna;



CTpOUTh M300pakeHHEe, CO3/1aBaeMO€ IUIOCKUM 3€pKaJioM, TOHKOW JIMH30U, U
PacCUMTBIBATh €r0 XAPAKTEPUCTUKH;

IIPUMEHATH OCHOBOIIOJIATAIOLIME ACTPOHOMHMYECKHUE IOHATUSA, TEOPUH U 3aKOHBI IS
aHaiM3a W OOBSICHEHUS (PU3NYECKUX TPOIECCOB, MPOUCXOAAIIUX B 3BE3/ax, B
3BE3HBIX CHCTEMaxX, B MEXKTaJaKTUYeCKOW CpeJle; MBIKEHUS HEOECHBIX Tell,
3BOJIIOIIMH 3BE3 1 BeeneHHoi;

MPOBOJNTH HCCIICIOBAaHUE 3aBUCHUMOCTEH (U3NYECKUX BEIUYHH C HUCIOJIh30BAHUEM
MPSIMBIX H3MEPEHUIA, TIPH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHPOBATH PE3YyIbTaThI
MOJIyYUEHHOW 3aBUCHUMOCTH (PU3UYECKMX BEIMYUMH B BHAE TpaduKoOB C y4ETOM
aOCONIOTHBIX ~MOTPEIIHOCTeH M3MEPEeHUU, [eNaTh BBIBOABI IO  pe3ylbTaTam
UCCIIEIOBAHUS;

MPOBOANTh KOCBEHHBbIE H3MEpPEHUs (PUINYECKUX BEIMYMH, MPH ITOM BBIOHpATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OIICHUBAaTh AaOCONIOTHBIE W OTHOCUTEJIHHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTH  OMBITBI [0 TMPOBEPKE MPEIJIOKEHHOW THUIOTE3bl: IUIAHUPOBATH
OKCIIEPUMEHT,  COOMpaTh  OKCIEPUMEHTAIBHYIO  YCTaHOBKY,  aHaJIM3UpOBAThH
MOJIyYEHHBIE PE3YJIbTaThl U JIE1aTh BBIBOJ O CTATYCE MPEAJIOKEHHOM TUIIOTE3bI;
ONUCHIBATh METO/IbI IIOJYYEHHSI HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUM;

coOnronarh npaBuia 0e30macHOro TpyJa HpU MPOBEIEHUU HUCCIEIOBAHUNA B paMKax
yu4eOHOr0 SKCIIEPUMEHTA, MPAKTUKyMa U y4eOHO-MCCIEI0BATENbCKOW M MPOEKTHOM
JIEATETLHOCTH C HCIOJIb30BAHHEM HW3MEPUTEIBHBIX YCTPOMCTB M JIaOOPATOPHOTO
000pyI0BaHNS;

pemaTth pacu€THBIE 3aJa4ud C SBHO 3aJaHHOM M HESIBHO 3aJaHHOW (DU3HUYECKOM
MOJIeJIbIO: HAa OCHOBAaHMM AaHalM3a YCJIOBHMsS BbIOMpaTh (PU3MUECKHE MOJEINH,
OTBeUarole TPeOOBAHUAM 3a/1a4H, IPUMEHAITH (GOPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYNaThl (PU3NYECKUX TEOpUH TPH HCIONb30BAHUM MAaTEMaTHYEeCKHX METOJIOB
peuieHuss 3a7a4, MPOBOJAUTH pacy€Thl HA OCHOBAHUHM HWMEIOIIMXCS JaHHBIX,
aHAJM3UPOBATh PE3yAbTAaThl M KOPPEKTUPOBATh METOJBI PEIICHHS C Y4E€TOM
MOJIYYEHHBIX PE3YJIbTATOB;

pemaTh KaueCTBeHHBIC 3a71a4M, TPeOyIoe MPUMEHEHHUS 3HAHUW U3 Pa3HBIX Pa3/eioB
Kypca (U3MKH, a TakKe HHTETpAllMd 3HAHUW U3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA: BBICTPAMBATH JIOTHYECKYIO ILIEMOYKY PACCYXKICHHM C Omopod Ha
M3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PHU3NUECKUE SBIICHHUS;

HCIIONIb30BaTh TEOPETUUYECKUE 3HAHUS JIJIs1 OOBSICHEHUS! OCHOBHBIX MPUHITUTIOB PAOOTHI
HU3MEPUTEIIBHBIX PUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTHYECKUX MPOIIECCOB;
MPUBOUTH MPUMEPHI BKIIa1a POCCUUCKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAayKd, B OOBSICHEHHWE TIPOIIECCOB OKPYXKAIOIIETO MHPA, B Pa3BUTHE TEXHUKU H
TEXHOJIOTHIA;

aHAJIM3UPOBATh W  OILIGHUBATh TMOCIEACTBUS OBITOBOM ¥  MPOU3BOJCTBEHHOU
NESTEIbHOCTH YEeJIOBEKa, CBS3aHHOW ¢ (U3MUYECKUMHU TMPOILECCaMH, C TMO3HUIUN
IKOJIOTMUECKOMN 0e30MacHOCTH, MIpEeACTABICHUI 0 panMoHaIbLHOM
IIPUPOJONOIB30BAHNM, a TAaKKE€ Pa3yMHOM HCIIOJIb30BAaHUH JOCTHKEHHU HAyKH U
TEXHOJIOTH JIIs TalbHEUIEero pa3BUTHS YEI0BEYECKOro 00IeCTBa;

MIPUMEHSATH Pa3JINYHbIC CIIOCOOBI pabOTHI ¢ MH(pOPMALHEH (PU3HIECKOTO COIEPKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM



UCTIONIB30BaTh  COBPEMEHHBbIE  HMH()OpMAIMOHHBIE  TEXHOJIOTMH Ui TIOWCKA,
nepepadOTKH M TPeAbsABICHUA Y4YeOHOW M HAy4HO-TIOMYJIAPHOH HH(OpMAIIH,
CTPYKTYPUPOBAaHUS M HMHTEPIPETalui WH(POPMALUU, MOJYYCHHOH W3 pPazIHYHBIX
UCTOYHUKOB, KPUTUYCCKH aHATM3UPOBATH MOJIy4aeMy0 HH()OPMAIMIO U OIICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHHWW, TaK M Ha OCHOBE aHaln3a
UCTOYHUKA HHPOPMALUH;

NPOSIBJIATE OpPraHM3allMOHHBIE ¥ TI03HABaTEIIbHBIE YMEHHUS CaMOCTOSTEIHHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLIECCE BBHIMOIHEHUS MPOEKTHBIX W Y4eOHO-
UCCIIEIOBATEIIBCKUX Pa0OT;

paboTaTh B TpyIIe C WCHOJIHEHHWEM pPa3IMYHBIX COLHUAIBHBIX POJICH, TIIaHHPOBATH
paboTy TpYIIbL, palMOHAIBLHO PACHPEACATh JEATSIILHOCTh B HECTAHJIapPTHBIX
CUTYyaIIUsX, aJICKBATHO OLICHUBATh BKJIAJl KAXJOTO U3 YYACTHUKOB IPYIIIbI B PEIICHUE
paccMarpuBaeMoi poOJIEMBI;

OPOSIBJIATE  MOTHBAIMIO K  Oyaymed npodecCHOHAIIbHOW — ACATENBHOCTH  I10
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KonunuecTBo vacoB DIEeKTPOHHBIE
No (mudpoBsIe)
HanmeHoBaHue pa3ennoB U TeM MpOrpamMMbl Kontposnbusle  IIpakruueckue
n/n Bcero o0pa3oBaTebHbIe
paboThI paboTbI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IIO3HAHMSI IIPUPO/IbI
11 Hayunslit MeTO O3HAHUS IPUPOLBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOro TENa 5
2.4 3aKOHBI COXPaHEHUSI B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHUECKON TEOPUH 15
3.2 TepmonnHamuka. TeninoBble MalTuHbI 20
33 ArperaTHble cocTosiHUS BellecTBa. dDa3oBbie 14 1
nepexoabl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DIEeKTpUYECKOE T0JIe 24
4.2 [TocTOSIHHBIN NEKTPUUYECKUI TOK 24




4.3 Toku B pa3nu4HBIX cpeax 6
Wroro no pazueny 54
Pasnen 5. ®USNYECKUHN MPAKTUKYM
51  dusnueckuii MPaKTUKyM 16 16
Hroro mo pazneny 16
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
11 MaruauTHoe nosie 14
1.2 DJNIEKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoiaeOaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIeOaHUs 15
53 MexaHnYecKre U JIEKTPOMArHAUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Hroro no pazgeny )
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynsgpHO-BOITHOBOH Ayalin3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO SIpa U 3JIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU

12
Wroro no pazueny 12
Pazznen 6. PUSHUECKHM TIPAKTUKYM
6.1 ‘ Du3nYecKuil TPAKTUKYM 16 16
Hroro mo pazueny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHMS U OIIBITA 15
' JESTENIbHOCTH, MPUOOPETEHHOTO MPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







MNOYPOYHOE IIVIAHUPOBAHUE
10 KJTACC (yriay0/eHHbIH)

No Hara
Tema ypoka
n/m

1 HNHuctpykTax no texuuke 6ezonacHoct (Th). duszuka — pyHgameHTanbpHas HayKa O IPUPOJIe

2 Hayunslit MeTO1 TO3HAHUS U METObI HCCIEIOBaHUS (PU3NIECKUX SIBICHHUH

3 OKCcIIepUMEHT U TEOpHUs B Ipoliecce Mo3HaHus npuposl. Habmoaenue u skcrepuMeHT B pusuke

4 Crioco0bl M3MepeHus: (PU3NIECKUX BETHYUH

5 AOGCo0THAs M OTHOCHUTENbHAS IOIPEIIHOCTH U3MEpeHUH (PU3NUecKuX BEIMYUH

6 MonenupoBanue B ¢puzuke. Poib u mecto ¢pusnku B HopMUpOBaHHH COBPEMEHHOW HAYYHOH KapTHHBI MHpPa, B
IPAKTUYECKOHN AESITEIbHOCTH JII0IEH

7 Mexanunueckoe nBmxenue. Cucrema orcyera. OTHOCUTENIBHOCTh MEXaHUUECKOro ABkeHus. [Ipsmas u
oOpaTHasi 3aJlayd MEXaHHUKHU

3 Panuyc-BekTop MaTepuaibHON TOUYKH, €r0 MPOEKIUK Ha OcH KoopauHat. Tpaekropus. Ilepemernienue.
Ckopocts. MX mpoexkuun Ha 0CHM KOOpAHMHAT

9 PaBHOMepHOE npsiMonuHeliHoe nBukeHue. ['paduueckoe onucanre paBHOMEPHOTO NMPSMOJIMHEHHOTO IBUKEHUS

10 CrnoxxeHue nepeMelieHni u ckopocTeil. Pemenue 3anay

11 HepaBHoMepHOe BH>keHME. MTHOBEHHAsI CKOPOCTh. Y CKOpeHue. [IpAMOoIMHenHOe IBU)KEHHE C ITIOCTOSIHHBIM
YCKOPEHUEM

12 I'padnueckoe onucanue NpSIMOINHENHHOTO TBUKEHHS C TOCTOSHHBIM YCKOPEHUEM

13 CBobosHoe najzeHue. Y ckopeHue cBOOOIHOTO MaieHusl. 3aBUCUMOCTh KOOPIUHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHU U UX rpaduKu

14 JIBukeHue Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY

15 KpuBonuneiinoe npuxenue. [[BuxeHne 1o OKPYKHOCTH. YTII0Bas M JUHENHAs ckopocTs. Ilepuon u yacrora.
[leHTpOCTpEMUTENBHOE U NMOJIHOE YCKOPEHHE.

16 KontpoabHasi padora "Kunemaruka'




[Iepsbiit 3axk0oH Herotona. MMaepuuansusie cucreMsl orcuéra. [IpuHnun otHocuTensHOCTH [anumes.

17 HeunepuuanbHble CUCTEMBI OTCUETA

18 Cuita. PaBHonelicTBytromas cuia. Bropoit 3akon Hetotrona. Macca

19 B3aumoneiictBue tein. Tperuii 3akoH HeroToHa

20 [punuun cynepno3unuu cui. Pemenue 3anau Ha npuMeHeHue 3akoHoB Herorona

21 3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTAIMOHHON 1 HHEPTHON MaccChl

22 Cuna TspKeCTH M yCKOpeHHe CBOOOIHOTO IaIeHus

23 JIBukeHre HeOECHBIX Te U X UCKYCCTBEHHBIX CITYTHHKOB. [lepBasi kocmudeckas ckopocTb. 3akoHbl Kemiepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena

o5 Cuna tpenus. [Ipupona u BubI cun TpeHus. J[BrKeHne B )KUIKOCTH U Ta3e ¢ YUETOM CUJIbI COTIPOTUBIICHUS
Cpelibl

26 Hasnenne. 'mapocrarnueckoe nasnenue. Cruiia Apxumena

27 AoOcomoTHO TBepoe Teino. [loctynarenbHoe U BpalaTeabHOE IBHXKEHHE TBEPIOTO Tela

28 MOoOMEHT cuiIbl OTHOCUTENIBHO OCH BpamieHus. [lnedo cuisl

29 CrnoxeHne Cul, MPHIIOKEHHBIX K TBEpAOMY Teiy. LIeHTp TsbkecTr Tena. Y cIoBUs paBHOBECHUS TBEPAOTO Tea.
Bunsl paBHOBecus

30 Pemenue 3amau

31 KonTposbnas padora '"Iunamuka. CtaTruka TBepaoro rejaa"

39 Hmnynsc MaTepuanbHON TOYKH, CHCTEMbI MaTepHANIbHBIX ToueK. LIeHTp Macc cucTeMbl MaTepUaTbHBIX TOYEK.
Teopema o IBHKEHUU IIEHTPaA Macc

33 Nmnysbe cuitbl 1 M3MEHEHHE UMITYIIbCa Teja. 3aKOH COXpaHEeHUsI UMITYIIbca. PeakTHBHOE ABIKEHHE

34 MoMeHT uMITylibca MaTepruaibHON Toukd. [IpencraBienne o coxpaHeHUH MOMEHTA UMITYJIbCa B IIEHTPATBHBIX
TIOJISIX

35 Pemenue 3amau

36 Paborta cripl Ha MaJIoM 1 Ha KOHEYHOM TepeMenieHun. ['paduueckoe npeacTaBieHne paboThl CHITbI. MOIIHOCTD
CHUTBI

37 Kunernueckas sneprusi. Teopema 00 H3MEHEHUN KHHETHUECKON YHEPTHH MaTEPUATbHOM TOUKH
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HOTGHL[I/IaJILHbIe 1 HCIIOTCHIUAJIBbHBIC CHUJIBI. HOTGHHI/IaHLHaﬂ OHCPIUs. BTOpaSI KOCMHYCCKasA CKOPOCTh

Tpebel KOCMHUYECCKaA CKOPOCTh. CBi13b pa6OTI>I HCIIOTCHIOHUAJIBHBIX CHJI C UBMCHCHHUEM MEXaHUYeCKOM SHEPIrun

39 CHUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTruun

40 VYnpyrue u Heynpyrue CTOJKHOBEHUS. Y paBHEHUE bepHyuiu 1)1t uaeanbHON KUJIKOCTH

41 KonTposbHasi paGora '"3akoHbI cOXpaHeHHs B MeXaHHKe"

42 PazButne npeacrasnennii o npupoje Termiotel. OcHoBHBIE ToNIokeHUsT MKT. Tuddysus. bpoyHoBckoe
JBUKCHHE

43 CtpoeHue ra3000pa3HbIX, KHUJIKUX U TBEPIBIX Tell. XapaKkTep IBUKEHUS ¥ B3aUMOJICHCTBHUS YaCTHUI] BEIIECTBA

44 Macca u pazmepsl MoJiekyln (aTomoB). KonuuectBo Bemectsa. [locrosisHHas ABoraapo

45 Temneparypa. TeroBoe paBnoBecue. [lkana Lenbcust

46 Pemenue 3amay

47 Wneanbheiii ra3. ['a30BbIe 3aKOHBI

48 VYpaBuenue Menneneesa-Knaneiipona. Pemenue 3agau

49 AOGcomioTHas TemnepaTypa. 3akoH JlanbToHa

50 M3omnporiecchl B uaeabHOM T'a3e ¢ MTOCTOSHHBIM KOJMYECTBOM BEIIECTBA

51 ['padmyeckoe mpencTaBieHHe U30MPOIIECCOB: U30TepMa, U30X0pa, H3obapa

52 OcnoBHoe ypaBHeHne MKT

53 Pemenue 3amau

54 CBs13b a0COTIOTHOM TEMIIEPATYPhI TEPMOIUHAMUYECKON CHCTEMBI CO CpeTHEN KMHETHYECKON SHEepTrueit
MOCTYIATEILHOTO TEIJIOBOTO IBMXKCHHS €€ YaCTHIl

55 O06o6menue u cucreMarusanus 3HaHui o reme "OcHoBsl MKT"

56 KonTposbnas padora "Ocnosst MKT"
TepmonuHamMuueckas cucteMa. 3ajjlanue BHeIHUX ycioBuid 11st T/l cucrembl. BHenHue U BHyTpeHHHE

57 napameTpsl. [lapametpsr T/l cucTeMbl kKak cpelHUE 3HAYCHHS BEJIMYUH, OMUCHIBAIONTUX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE

58 Hynesoe nauano repmoannamuku. CamonpousBoiibHast penakcanus T/l cucTeMbl K TENIOBOMY PaBHOBECHIO




59

Mogens uieanbHOro ra3a B TEpMOJAUHAMUKE. Y CJIOBUS IPUMEHUMOCTH 3TOM MOJEIIN

60 VYpaBaenue Menaeneea-Knanelipona u BelpaXxeHUe /1711 BHYTPEHHEN SHEPrUn

61 Bripakenue st BHyTpEHHEH SHEPTUr 0JTHOATOMHOTO HJICATBHOTO Ta3a. KBazucraTuieckne U HECTaTUYECKUe
MIPOLIECCHI

62 OnemenTapHas paboTa B TepMoauHaMuKe. Berarcienue paboTsl 1o rpaduky mporecca Ha pV-auarpaMmme

63 Tennonepenava kak crocod u3meHeHus BHyTpeHHei sHeprun TJI cuctembl 06e3 coBepiieHUs: paboThI

64 KonBek1us, TermionpoBOAHOCTb, U3ITy4YeHHE

65 KonnuecTtBo Terminotel. TemnoémMKocTh Tena. Y aenbHas U MOJsipHasl TeTJI0EMKOCTH BEIlleCTBa. Y IeTbHas
TEIIOTa CTOPaHUs TOILTUBA

66 Pacuér xonmuuecTBa TEIUIOTHI IPH TEIUIONEpeaade

67 [Tonsitue 06 amuabaTHOM mporecce. [1epBrIii 3aKOH TEPMOIUHAMHUKI

68 KonunuectBo TennoTsl u paboTa Kak Mepbl U3MEHEeHUs! BHyTpeHHel sHepruu T/] cucrembl

69 Bropoii 3ak0oH TepMOAMHAMUKHY ISl PABHOBECHBIX M HEPABHOBECHBIX IpolieccoB. HeoOpaTuMoCTh MPUPOTHBIX
IIPOLIECCOB

70 [Tpunnune! aeiicTBus TermaoBbix MamuH. KIT

71 MaxkcumansHoe 3Hauenue KII1. [lukn Kapuo

72 Pemenue 3amau

73 DKOJIOTUYECKHE aCIIEKThI UCIOIb30BaHUs TEIJIOBBIX JiBUraTeneil. TemnnoBoe 3arpsa3HeHre OKpYyKarollei cpeibl

74 Pemenue 3amau

75 O06o01enue 1 cucreMartu3alys 3Hanuit mo teme "TepmoauHamuka. TeroBbie MammHb"

76 KonTpoubnas paéora "Tepmoannamuka. Tenossie MammHb1"

77 [TapooOpazoBanue u koHneHcanus. Mcmapenue u kumneHue. Y aenbHas TEIIOTa mapooOpa3oBaHUs
Haceimiennsie 1 HeHaChIIEHHBIE Taphl. KauecTBeHHAs 3aBUCUMOCTD TUIOTHOCTHU U IaBIIEHUS] HACHIIIICHHOTO

78 mapa OT TeMIIePaTypPhl, X HE3aBUCUMOCTh OT 00bEMa HACBIIICHHOTO TTapa. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHHS
OT JIaBJICHUS B KUJIKOCTH

79 BrnaxnocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIAXKHOCTD
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Pemenue 3amau

81 Tsépnoe teno. Kpucramnuueckue u amopdHsle Tesa. AHU30TPONUS CBOMCTB KPUCTAIIIIOB

82 [InaBnenue u kpuctayuM3anus. Y enbHas TerioTa miasneHus. Cyomumanus

83 Hedopmarun tBEpOTO Tena. Pactsikenue u cxarue. Caur. Monyns FOnra. IIpenen ynpyrux aedopmarimii

84 TennoBoe pacipeHue XKUAKOCTEH U TBEPABIX Tell. AHIAPMOHU3M TEIJIOBBIX KOJICOAHUH YacTULl BEILIECTBA

85 [IpeobpazoBanue 3uepruu B (pa30BbIX mepexonax

86 VYpaBHeHue TerIoBoro 6agaHca

87 Pemenue 3anau

88 [ToBepxHocTHOE HaTsKeHue. KanwuispHble siBieHus. [laBieHue o1 MCKpUBJICHHOM MOBEPXHOCTBIO KHJIKOCTH.
®opmyia Jlamiaca

89 O06o00mIeHne U cucTeMaTu3aus 3HaHu| 10 TeMe "ArperaTHbie COCTOSTHUS BemecTBa. Pa3oBbie mepexosr"”

90 KoHTposbHast pabota 1o Teme "ArperarHblie COCTOsIHUS BeniecTBa. Pa3oBbie epexoan”

01 DnexTpu3anus Tea U e€ nposBiIeHus. DNeKTpudeckuil 3apsia. JBa Buia anekTpuueckux 3apsaaos. [IpoBogHuky,
JUBJIEKTPUKU U ITOTYITPOBOIHUKI

92 DneMEHTapHBIN ANEKTPUYECKUH 3apsil. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3apsaa

93 B3aumonetictBue 3apsioB. Toueunsle 3apsiipl. 3akoH Kynona

94 Pemenue 3amau

95 Onextpudeckoe nose. Ero nefictBue Ha 31eKTpUUECKUE 3apsabl

96 Hampsok€HHOCTh 3nekTpuueckoro nois. [IpoOHbIii 3apsaa. JIuHum HanpsyKEHHOCTH 3JIEKTPHUUECKOTO MOJIS.
OMHOPOIHOE AIIEKTPHUYECKOE TI0JIe

97 [ToTeHIMaTBHOCTD MEKTPOCTATUYECKOT0 MOJIsl. Pa3HOCTh MOTEHIIMANIOB M HANpsKEHNE

98 [TorenmmansHas SHEPTHS 3apsijia B IEKTPOCTaTHIECKOM ToJie. [ToTeHIna 3IeKTPOCTaTHIeCKOTO OIS

99 CBs13b HANPSDKEHHOCTH MOJIS MU PAa3HOCTH MOTEHIMAJIOB IS QJIEKTPOCTATUYECKOTO TTOJIS

100 [IpuHIMn cynepno3unuy 3MeKTPUIECKUX TOJIeN

101 Pemenne 3amay

102 [Tone Toueunoro 3apsaa. [lone paBHOMEpPHO 3apsiKEHHON cdepsl
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[Toste paBHOMEPHO 3apsKEHHOTO 10 00bEéMY mapa. [Tosre paBHOMEPHO 3apsiKEHHON OECKOHEYHOU TUIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHUECKOM TOJIE. Y CJIOBHE PAaBHOBECHUS 3aps/I0B

105 JIMDNEKTPUKHY U ITOJIYIIPOBOJHUKH B 3JIEKTPOCTATUYECKOM I10JI€

106 Konnencarop. DnekTpoéMKOCTh KOHACHCATOPA. DIEKTPOEMKOCTD IIIOCKOTO KOHACHCATOpa
107 [TapaienpHOE COeTMHEHNE KOHIEHCATOPOB

108 [TocnenoBarenbHOE COCTMHEHNE KOHICHCATOPOB

109 DHeprus 3apsHKeHHOT0 KOHJIGHcaTopa

110 Pemenue 3anau

111 JIBuKeHue 3apsHyKEHHON YacTULIBI B OJHOPOTHOM IJIEKTPUUYECKOM I0JIe

112 Pemenue 3anau

113 O06o0mIeHre 1 cucTeMaTr3alisl 3HaH|| 1Mo TeMe ""DJIeKTprudeckoe nose"”

114 Kourpoabnas padora '"diaekrpuueckoe moJie'

115 Cuna toka. [TocTossHHBIN TOK. Y CIOBHS CYIIECTBOBAHUS MOCTOSIHHOTO AJIEKTPUYECKOTO TOKA
116 Wcrounuku Toka. Hanpsxenne u 3/1C

117 3akon OMa AJis yyacTKa Henu. DIeKTPUIeCKoe COMPOTUBICHUE

118 3aBUCHMOCTE COITPOTUBIICHUS OJJHOPOTHOTO IMPOBOHUKA OT €0 JUTMHBI U TUTOIIAIA TTOTIEPEYHOTO CCUSHUS
119 VY nenpHOE CONMPOTHRIICHHUE BElIeCTBa. Perenue 3amau

120 [TocnenoBarenbHOE, MapatienbHOE, CMEIIAHHOE COeIMHEHUE TIPOBOIHUKOB

121 Pacuér pa3BerBiéHHBIX AnekTpuueckux neneil. [Ipasuna Kupxroda

122 Pemenue 3anau

123 Pa6ota anektpuueckoro Toka. 3akoH Jxoyns —JleHna

124 Pemienue 3anau

125 MOIIHOCTH ICKTPHUYECKOTO TOKA. TertoBas MOITHOCTD, BhIJIEIsIEMas Ha PE3UCTOPE

126 Pemienue 3anau

127 O/1C u BHyTpeHHEe COPOTUBIICHHE HCTOUHMKA TOKA

128 3akoH OMa AJ1s OJIHOM (3aMKHYTOM) 3JIEKTPUUECKON LIENU
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Pemenue 3amau

130 MolHOCTh HCTOYHUKA TOKA

131 KopoTtkoe 3ambikanue

132 Konpnencarop B Lienu nNocTOSIHHOTO TOKa

133 Pemenue 3amau

134 Pemenue 3anau no teme "IlocTosSHHBIN MeKTpUYeCKUil TOK"

135 Pemenue 3amay mo teme "ToCTOSHHBIN 3JEKTPUISCKUN TOK"

136 Pemenne 3ama4 o teme "T10CTOSHHBIN AIIEKTPHYECKHIHA TOK"

137 O06o0meHre 1 cucTeMaTr3alys 3HaHui 1mo Teme "[1oCTOSHHBIN JIeKTPUYECKHI TOK"

138 KonTpoJubHnas padora "IlocTosiHHBII 3/1eKTPUYeCKHil TOK"

139 DneKkTpudecKas IpOBOJUMOCTb Pa3IMYHbBIX BEIIECTB. DJIEKTPUUECKHUM TOK B MeTaiuiaXx. CBepXIpOBOAUMOCTD

140 DNEeKTPUUECKUN TOK B pacTBOPAxX M paciliaBax 3JeKTPOIUTOB. 3akoHbl Dapases Ui 31eKTpoIn3a

141 DJeKTpUUecKuil TOK B razax. [lna3zma

142 DNeKTpUYecKUi TOK B BakyyMe. Bakyymuble iprOopsl

143 DNEKTPUYECKUH TOK B TIOJIYIPOBOJHUKAX

144 [TonynpoBoaHKUKOBBIE TPUOOPHI
Th ®usnyeckuii npakTukyM 1o teme "M3mMepeHue cuiibl TOKa U HaNpsKEHUs! B LIETTH TOCTOSTHHOTO TOKA MpHU

145 MIOMOIIM aHAJIOTOBBIX U HU(POBBIX U3MEPUTENBHBIX MPUOOPOB" MK "3HAKOMCTBO ¢ U POBOI J1abopaTopHeit
no usuke. [Ipumepsl n3MepeHust pU3NUECKUX BEIMYUH IPY MOMOIIN KOMITBIOTEPHBIX JaTYUKOB"

146 Tb ®usndeckuil npakTukyM 1o teme "M3ydeHne HepaBHOMEPHOIO JBYKEHHUS C LIENBIO OIIPEIEICHHUS
MI'HOBEHHOH ckopocTH"
Th ®uznyeckuil npakTukyM mno teme "M3MepeHune ycCKopeHus Mpy NpsSMOJIMHEHHOM PaBHOYCKOPEHHOM

147 JBUKEHHUHM 110 HAKJIIOHHOM I1ockocTH" miM "McciienoBanye 3aBUCUMOCTH IIyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JIBH)KEHUU"

148 Th ®usnyeckuii npaktukyM mno teme "M3mepenune yckopeHnus cBoboaHoro nagaenus" win "M3yuenue nBu>xeHus
Tena, OPOIIEHHOTO TrOPU30HTAIBHO"

149 Tb ®usndeckuil npakTukyM mno teme "M3zydeHne qBUKEHMS TeJa 110 OKPY>KHOCTH C TOCTOSIHHOM 110 MOAYJIIO




ckopocThio" unu "MccnenoBaHue 3aBUCUMOCTH TIEpro/1a 00palleHrss KOHUIECKOT0 MasiTHUKA OT €ro
napameTpoB"

150

151

152

Tb ®usnyeckuii mpakTUKyM 1o Teme "M3mepenue paBHOACHCTBYIONIEH CUIIBI TIPU ABHXKEHUN OpyCKa 1O
HaAKJIOHHOH miockocTr" uin "IIpoBepka rumoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JIBH)KEHUS OpYyCKa 110 HAKJIIOHHOM
IUIOCKOCTH Ha 33J]aHHOE PACCTOSHUE OT €ro Macchl"

Th ®usndeckuil npakTUkym 1o teme "MccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOZHUKAIOIIUX B MPYKUHE
U pEe3UHOBOM 00pasiie, oT ux aedopmanun" i "M3ydeHne qBUKEHUS CUCTEMBbI T€J, CBI3aHHBIX HUTHIO,
MEePEKUHYTON uepe3 JErkuid 610K"

Th ®uznyeckuii npaktukyM 1o teme "M3mepenue koduirienTa TpeHus Mo BETUYUHE YTII0BOTO

k03¢ purmenta 3asucumoctr Frp (N)" wiun "MccnenoBanue IBKeHus OpycKa M0 HAKJIOHHOM TIIOCKOCTH €
nepeMeHHbIM KoddduienTom TpeHus” win "M3ydenue ABMKEHUS Ipy3a Ha Bally ¢ TpeHueM"

153

Th ®usnyeckuil npaktukym no teme "MccnenoBanue yciioBuil paBHOBECHs TBEPIOTO TeJa, UMEIOILET0 OCh
BpanieHus" win "KoHCTpynpoBaHuEe KPOHIITENHOB M pacy€T cuil ynpyroctu" win "M3yueHue ycTonunBOCTH
TBEPAOrO Tela, UMEIOIIETO MI0IaAb ONOPHI"

154

Th ®usnyeckuil npakTukyM 1o teme "M3mepenue umimynbca Tena no TopMo3HoMy nytu" wnu "M3mepenue
CHUJIBI TSITU, CKOPOCTH MOJIEIH 3JIEKTPOMOOMIISE U MOUTHOCTHU CHIIbI TATK" niK "CpaBHEHUE U3MEHEHUS UMITYJIbCA
Tena ¢ uMIyabcoM cuibl" unu "HecnenoBanue coxpaHeHus: UMIyJbca IPU YIPYroM B3aUMOJEHCTBUMN" WK
"M3MepeHne KHHETUYECKON SHEPTUH TENa M0 TOPMO3HOMY ITyTH"
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Th ®usnyeckuii npakTukyM 1o teme "M3ydeHne n3oTepMuuecKkoro npoiecca (peKOMEHI0BaHO UCIIOJIb30BaHUE
nudposoii 1adoparopun)" win "Nsyuenne nzoxopHoro mnpoiecca" win "N3yuenne nzodapHoro mporecca’ uin
"IIpoBepka ypaBHEHUS COCTOSTHUS"

IIpomexyTouyHas aTrecTanus (TecT)
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Th ®usnyeckuii npakTukym no teme "M3ydyeHne 3akoHOMepHOCTEN ncnapenus xkuakocrei" umu "M3mepenue
YZEIbHOW TEIUIOTHI IJIaBJIeHus Jbaa" i "M3ydeHne cBOMCTB HachIIEHHBIX apos" win "M3mepenne
abCOIIOTHOM BJIAKHOCTH BO3/lyXa U OLIEHKA Macchl MapoB B nomenieHun". 3mepenne koag¢uimenrta
MIOBEPXHOCTHOT'O HATSKEHUS

158

Th ®usnyeckuii npakTukyM 1o teme "Habitoienne npeBpalieHus SHEPTruu 3apsbKeHHOT0 KOHJIEHcaTopa B
SHEPIrUI0 U3NydeHus ceroauoaa” win "M3ydeHnne npoTeKaHust TOKa B LEMHU, COAEpKallell KOHIeHcaTop' uiu




"Pacnipenenenue pasHOCTH MOTEHLIUAIOB (HAMPSKEHMS) PU TTOCIIEI0OBATEILHOM COSIMHEHUU KOHIEHCATOPOB"

Th ®usndeckuil npakTUkym 1o teme "MccenenoBanre CMEMaHHOro0 coeIMHEHUs pe3ucTopoB' win "M3Mepenue

159 YAEJIBHOIO COMPOTUBIICHUS MPOBOAHUKOB" win "HccaenoBanue 3aBUCUMOCTH CUJTBI TOKA OT HAIIPSKEHUS JUIst
JIAMIIBl HaKaJIMBaHUS"
Tb ®usznveckuii mpaktukyM 1o Teme "Habmronenue snexrponuza" nium "M3mepenue 3apsiaa 0IHOBaJICHTHOTO

160 noHa" wim "MccnenoBanue 3aBUCUMOCTH CONPOTUBIICHUSI TEPMOPEZUCTOPpA OT TeMrieparypbl” win "CHsiTue
BOJIbT-aMIIEPHON XapaKTEPUCTUKHU auoaa"

161 0O0001menne u cucreMaTu3anus 3Hanuii no reMe "Kuuemaruka"

162 O06o01IeHre U cucTeMaTr3als 3HaHui 1mo Teme "J{unamuka"

163 O06o0meHre U cucTeMaTr3alys 3Hanui 1mo Teme "CraTuka TBeporo Tena"

164 O0o001IeHre U CHCTeMAaTH3alns 3HAHUN 110 TeMe "3aKOHBI COXPAHCHHS B MEXaHUKE"

165 O060061eHue u cucreMatu3anus 3HaHui o Teme "OCHOBBI MOJIEKYIISIPHO-KUHETUYECKON Teopru'"

166 O06o06menne u cuctemMaru3amys 3HaHui o Teme "TepmoauHamuka. TernoBple MamuHb"

167 O06o01IeHre 1 cucTeMaTr3als 3HaH|| 1Mo TeMe ""ArperaTHbie COCTOSHHS BeliecTBa. Ma3oBbie epexonl"

168 O0o001IeHre U CHCTeMAaTH3aIns 3HAHUN 110 TeMe "DIIeKTpuieckoe moJe"

169 O06o061menne u cucreMarusanus 3HaHui o TeMe "[1oCTOSHHBIN dJeKTpruUecKuid ToK"

170 O06o01enre U cucTeMaTu3alys 3Hanuii mo teme "TokH B pa3InuHbIX cpepax”




IHoypounoe nianuposanue 11 KJIACC (yriry0JieHHBIH)

Ne Tema ypoka flara
n/n

1 B3aumMoneiicTBre MOCTOSIHHBIX MAarHUTOB U ITPOBOJIHUKOB ¢ TOKOM. MarauTtHoe nosze. I'unoreza Amnepa

2 Bexrop MarHuTHON MHAYKIUU. [IpMHIMI CyIIepnO3UIIMY MATHUTHBIX 1TOJIei. JIMHMY MarHUTHOW MHIYKIUU

3 MaruuTHO€ 1oJie MPOBOJHUKA ¢ TOKOM. OTNBIT JpcTena

4 Cuiia AMriepa, e€ HampaBJIeHHE U MOJTYJIb

5 Pewenue 3amau

6 [Tpumenenne 3akoHa AMriepa. DIIEKTPOU3MEPUTEIIbHBIE TPUOOPHI

7 Cuna JlopeHua, e€ HarpaBieHUE U MOAYJIb. J[BUKEeHHE 3apsyKEHHOM YacTUIbl B OJHOPOJHOM MAarHUTHOM I0JIe

8 Pemenue 3amaq

9 Pabota cunbl Jlopennia

10 Pemenue 3amau

11 MaruutHoe nose B Beuectse. eppomMarHeTuky, napa- U 1uaMarHeTUKU

12 OcHoBHbIE CBOMCTBa (heppomarHeTukoB. [Ipumenenue peppomMarHeTukoB

13 Pemenue 3ana4 no teme "MaruutHoe nose"

14 Pemenue 3ana4 no teme "MaruuTtHoe nose"

15 SIBneHue AIEeKTPOMAarHUTHON MHAYKIMH. [I0TOK BEKTOpa MarHMTHON MHAYKIIUU

16 O C unnykuuu

17 3aKoH 3JeKTpOMarHuTHOM nHaykuu dapaes

18 Buxpeoe anekrpudeckoe noine. Toku Pyko

19 O/JIC nHAYKIMY B IBHKYIIUXCS IPOBOJHUKAX

20 Pemenue 3amau

21 [IpaBumo Jlenia

22 WNuayktuBHOCT. KaTylka MHAYKTUBHOCTH B LIENH ITOCTOSIHHOT'O TOKA
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Asnenue camounaykiuu. 3C caMouHayKIIUN

24 DHeprus MarHUTHOTO TOJIS KaTYHIIKK ¢ TOKOM. DJIEKTPOMarHuTHOE 10JIe

25 Pemenue 3amau

26 O06o0mieHne 1 cucTeMaTu3alys 3HaHuH 10 TeMe "DIeKTpoIuHaMHKa"

27 KonTtpouabHasi padora "DiekrpoaunamMuka’

28 Konebarenbras cuctema. CBoOoaHbBIE KONeOanus. ["apMoHdeckue koineOaHus

29 Kunemarnyeckoe u AMHAMUYECKOE OMUCAHKE KOJeOaTeNbHbIX IBUKEHUI

30 DHepreTryeckoe onucanre. BrIBO IMHAMHYECKOTO OMMMCAHUS TAPMOHUYECKHUX KOJIEOAHUH U3 NX SHEPTeTUIECKOTO
Y KHHEMaTH4eCKOTO OIMCAHUS

31 Awmmuntyaa u ¢aza konebanui

39 [Tepron u wactoTa konebanwuii. [Tepro Mabix cBOOOIHBIX KOJICOaHNI MaTeMAaTUYECKOT0 MasTHUKA. [lepron
CBOOOJHBIX KOJIE€OaHH PY>KUHHOTO MasTHUKA

33 3aryxaromue Konebanus. BeiHy)1eHHbIe KoeOanus. Pe3oHanc

34 ABTOKOJIE0aHUS

35 Pemenue 3amaq

36 Ypok-koHpepeHmus "MexaHnndeckue KoieOaHus B My3bIKaTbHBIX HHCTpYMEHTax"

37 O060061eHre U cucTeMaTu3alus 3HaHui 1o teme "Mexannueckue koneoaHus"

38 OnexkrpoMarHuTHele Konebanus. KonebareabHbIi KOHTYD

39 ®opmyna Tomcona. CBsI3b aMILTUTY B 3apsijia KOHIAEHCATOPA C aMILTUTY 10N CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYPE

40 3aKOH COXpaHEHHsI SHEPTUHU B UI€aTbHOM KOJIeOaTeIbHOM KOHTYpE

41 3aryxarolue IeKTPOMarHuTHbIe KosieOaHusl. BeIHYX/IeHHbIE 2JIEKTPOMarHuTHbIE KOieOaHus

42 IlepemenHnslit ToK. Pe3ucTop 1 KOHAEHCATOP B LIENH IEPEMEHHOI0 TOKa

43 Karymika WHIyKTHBHOCTH B IIETIA TIEPEMEHHOTO TOKa

44 3akoH Oma 17151 2IEKTPUYECKOH 11eTH TEPEMEHHOTO TOKa

45 MOUIHOCTH MMEPEMEHHOT0 TOKa. AMIUTHTYIHOE U IEHCTBYIOIIEE 3HAUCHUE CHJIBI TOKA M HATIPSDKEHHS

46 Pe3oHaHC B 2JIeKTpUYECKOH TIeTTH
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Pemenue 3agau

48 Wneanbublif Tpanchopmatop. [IponsBoacTso, nepenaya u noTpedaeHue 3IeKTPUUECKOW SHEPTUu

49 DKOJIOTUYECKHE PUCKU TIPU TPOU3BOJCTBE IEKTPOIHEpTruu. KynbTypa Hcrosb30BaHus 3JIEKTPOIHEPTHU B
IIOBCETHEBHOM JKU3HU

50 Pemenue 3amau

51 Pemenue 3amau

52 O06o0mieHne 1 cucTeMaTU3aIys 3HaHUH 10 TeMe "DJIeKTpOMarHuTHbIEe Kosebanus"

53 MexaHnueckue BOJIHbI. XapaKTePUCTUKU MEXaHUUYECKUX BOJIH

o4 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKH 3ByKa

56 Nudpas3Byk u ynbTpazByk. [LlymMoBoe 3arpsi3HEHUE OKPYKAIOMIEH CPE/IbI

57 Pewenue 3amau

58 DNEeKTPOMarHuTHBIC BOJHBI. M3ITydeHre IIeKTPOMarHuTHBIX BOJTH

59 DOHeprust 31eKTPOMarHUTHBIX BOJIH. CBOMCTBA 3JI€KTPOMArHUTHBIX BOJIH

60 [Ikana 3neKTpoMarHuTHHIX BOJIH. [IpMMeHeHe 2IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY

61 [IpuHIMIIBI paguoCBsI3U U TelneBUACHU. Paguonaokanys. DIeKTpOMAarHUTHOE 3arps3HEHNE OKPYXKaIOLIe cpeibl

62 KonTtpouabnas padora "Kosnebanus 1 BoJHbI"

63 CBeT. 3aKOH MIPSIMOJIMHEHHOTO PACcIpPOCTPAHECHHUS CBETA

64 Pemienue 3a1a4 Ha MpUMEHEHHUE 3aKOHA IPSIMOJIMHEHHOTO paclpoCTpaHEHHs CBETa

65 OTtpaxenune ceta. [Lnockoe 3epkano. Chepuueckoe 3epkaiio

66 IIpenomnenue cBera. AGCOTIOTHBIN U OTHOCUTENBHBIN MOKa3aTeNb mpejaomieHus. IlonHoe BHyTpeHHEe OTpaKeHHE.
IIpenenbHbIN yroi MOJHOTO BHYTPEHHETO OTPAKEHUS

67 Pemrenue 3aa4 Ha MpUMEHEHNE 3aKOHOB OTPAXXCHUS U TIPEIIOMIICHHSI CBETA

68 Xon nyueit B mpusMme. ucnepcus ceera. ClioxxHbIi coctaB Oenoro csera. L{er

69 JInn3pl. DOKYCHOE pacCTOSTHUE U ONTHYECKAs CHJIa JIMH3BI

70 [TocTpoenne n300paskeHMiA B IMH3aX U UX CUCTEMaX. Y BEIMYCHUE JINH3BI
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Pemenue 3a1a4y Ha IOCTpOEHKME N300paKEHUIL, I10JIy4aeMbIX C IIOMOILBIO JINH3

72 I'na3 kak ontuyeckas cucreMma

73 Pewmenune 3amau. IIpenensl npuMEHMMOCTH F€OMETPUYECKON ONITUKH

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

75 Jucnepcus cera

76 WuTepdepennms ceera

77 KorepenTHbie uCTOYHUKU. Y cIIOBUS HAOIIOACHHUSI MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [Ipumenenue naTephepeHIun

80 Hudpakmus cBeTa

81 Judpakiuonnas pemeTka. Y cIoBre HaOI0IeHUS TTIaBHBIX MAKCHUMYMOB

82 Pemenue 3amau

83 [TonepeunocTs cBeTOBBIX BOJH. [lonspuzanus cBera

84 Pemenue 3amau

85 CBeToBBIE ABIICHUS B IPUPOJIE

86 O06o0muieHne 1 cucTeMaTu3anys 3Hanui mo reme "OnTuka”

87 KonTtpoabHnas padora «Onrtuka»

88 I'paHM1IBI TPUMEHUMOCTH KJIACCUUYECKONW MEXAaHUKH. 3aKOHBI AIEKTPOAMHAMUKHU U IPUHLUI OTHOCUTENBHOCTH

89 [TocTynaTsl crienuanbHONW TEOPUHA OTHOCUTEIILHOCTH

90 ITpoctpancTBeHHO-BpeMeHHoM uHTepBall. [IpeobpazoBanus Jlopenua. YcnoBue npuuuHHOCTH. OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMe]JIeHne BPEMEHH U COKpallleHHEe JJTNHBI

91 OHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTULIBI

92 CBs3b Macchl C 3HEpruel 1 UMITYJIbCOM PEIATUBUCTCKON YaCTHIIbI. DHEPTus MOKOs

93 PaBHOBECHOE TETIIOBOE M3ITydeHHE

94 3akoH cMmenieHus Buna

95

T'umoreza M. Ilinanka o kBauTtax. ®OTOHBI
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DHeprust 1 UMITYJIbC POTOHA

97 dororddexr. OnbiTel A. I'. CroneroBa. 3akonsl hoTodddexra

98 VYpasaenwne DitamreitHa st porodddexra. "KpacHas rpanuna” poroaddexra

99 JNasnenue ceera. Onbitel I1. H. JIeOenena

100 BoJIHOBEIE CBOMCTBA YaCTHIL

101 Bounner ne bpoiins. Anuna BonHbl ae bpoiins u pasmeps! 001acTH TOKATU3aIUH JBHKYILEHCS YaCTUIIBI

102 KopmyckysipHO-BOJTHOBOM JTyaJlu3M

103 Judpakius 3JeKTPOHOB Ha KPHUCTAIIAX

104 Crneuunduka usmepenuit B Mukpomupe. CooTHomeHus Heonpeaenénnocrei I 'eiizendepra

105 Pemenwue rpaduueckux 3agad

106 Pemrenue pacu€THpIX 3a1a4

107 Koutpoabsnas padora "Ocnobl CTO", "KopnyckyJ/isipHo-BoJIHOBOM ayaau3m"

108 OnbIThI IO UCCIEAOBAaHUIO cTpoeHus aToMa. [lnanerapuas mogens atoma Pesepdopaa

109 [Tocrymarter bopa

110 Bunst criektpoB. CiekTp ypOBHEH dHEpruu aToMa BoJ0poa

111 CrioHTaHHOE U BBIHYKJEHHOE U3TyYeHHE CBETa

112 Jlazep

113 Hyxnonnas monens sipa ['eitzen6epra-lBanenko. 3apsa u MaccoBoe 4ucIo siipa. M3oronsl. PagnoakTHBHOCTh

114 3aKoH paroaKTUBHOTO pacmaga. CBOHCTBA HOHU3HPYIOLIETO N3TyYeHHs. BisHNe paMOaKTHBHOCTH Ha KUBBIC
opranu3msl. [lozumerpust

115 DHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cumbl. JlepekT macchl sinpa. SlaepHbie peakiuu. SaepHbie peakTophl.
[TpoGeMb! yrpaBisieMoro TEpMOSACPHOTO CUHTE3a. DKOJIOTUYECKUE aCTIEKThI Pa3BUTHS SIIEPHON IHEPTETUKHI

116 MeTo/ bl pEeTUCTPAIIMH U UCCIICIOBAHUS YJIEMEHTAPHBIX YacTull. DyH1aMeHTAIbHBIE B3aUMOJICHCTBUSA. baproHsI,
Me30HBI U 1enToHbL. [Ipencrasnenue o CrangapTHoi Moaenu. KBapk-riirooHHas MOJIENb aJpOHOB

117 ®usuka 3a npenenamu CrannaptHoit mojenu. TémHas Mmatepust U TEMHas sHeprus. EqMHCTBO (u3nueckoil KapTHHBI

Mupa




118

DTanbl pa3BUTHS ACTPOHOMHH. 3HAYECHUE aCTPOHOMUU

HpI/IMeHI/IMOCTB 3aKOHOB (1)I/ISI/IKI/I JIIA 00BACHEHUS IIpUpoabl KOCMUYCCKHUX 00BEKTOB. MCTO,Z[I)I ACTPOHOMHYCCKHUX

119 .
HCCIIEI0OBaHUI

120 CoBpeMeHHbIE ONTUYECKHE TEJIECKOIIbI, PaIUOTENIECKOIbI, BHEATMOC(HEpHAsk aCTPOHOMUS

121 Bun 3Bé3aH0T0 Heba. Co3Be3ausl, IpKue 3BE3/IbI, IIIAHETH, KX BUANMOE JIBIKCHUE

122 Conneunas cucrema. Connue. CosiHeuHast akTUBHOCTb. IicTounuk sHeprun ConHua v 3BE37

123 3BE3/1bl, UX OCHOBHBIE XapaKTEpUCTUKU. J(narpaMMma "crieKTpanbHbIi KjIacc — CBETUMOCTD"

124 3Be3bI TJIaBHOM NOCIEN0BATEILHOCTH

125 Buytpennee ctpoenue 38€31. COBpeMEHHBIE MTPEICTABICHUS O IPOUCX0XKIEHUH U 3Botolu CostHIa U 3BE3 .
Dransl KU3HU 3BE3]]

126 Mnuneunsiii [1yTe — Hama 'anaktuka. Tunsl ranaktuk. YEpHbIE ABIPHI B sIpax rajJakTHK

127 Bcenennas. Paciupenue Beenennoit. 3akon Xa66ma. Teopust bonbiioro B3psiBa. PennkroBoe uzinyueHue

128 MacmrabHas cTtpykrypa Beenennoii. Meraranaktuka. Hepeménasie mpo0iieMbl aCTPOHOMHUH

129 IIpomexyTounas arrecranus (TecT)

130 ®usznyeckuil npaktukyM "MccnenoBanue 1elCcTBUS NOCTOSHHOTO MarHUTa Ha paMKy ¢ TOKOM"

131 dusndeckuil npakTukyM "OmpeneneHue MarHiTHON MHAYKLIIUK HAa OCHOBE U3MEPEHHUs cuibl Amnepa”

132 ®dusznyeckuil npaktukyM "HccnenoBanue siBIEHUS AIEKTPOMarHUTHON HHAYKIIMH"

133 ®dusnueckuii npakTukyMm "COopKa MOAETHN 3JIEKTPOMAarHUTHOTO reHeparopa”

134 duznyeckuil npaktukyM "M3mepenue neproaa cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MPYKHUHHOT'O MasTHUKOB"

135 dusnueckuii npaktukyM "[Ipeobpa3oBanue 3Hepruu B Mpy>KMHHOM MasiTHUKe"

136 ®usznyeckuil npaktukyM "HccnenoBanue nepeMeHHOro TOKa Yepe3 MOoCe10BaTeIbHO COETUHEHHBIE KOHIEHCATOp,
KaTyIIKy U pe3uctop”

137 ®usnyeckuil npaktukyM "M3ydeHue napameTpoB 3ByKOBOU BOJIHBI"

138 dusnyeckuil npakTukyM "M3mepenune nokasaTesns IpeaoMIeHus crekna”

139 Ouznyeckuil npaktukyM "M3mepenne GoKyCHOTO pacCTOSIHUS pacCEeUBAIOIINX JIHH3"

140 ®dusnueckuii npaktukyMm "Habmoaenue nudpakiyuu, HHTEpPEepeHIIny 1 mospusannu ceera”




Ousnueckuii npakTukyM "OnpeaeneHrue UMIYIbca U SHEPTHH PENATUBUCTCKUX YacTull (1o oTorpadusiM TpeKoB

141
3apsDKEHHBIX YacTUI] B MATHUTHOM T10J1¢)"
142 @usnueckuii npakTukym "M3mepenune nocrossHHo# [Inanka Ha ocHoBe uccinenoBanus Gotorddpexra”
143 ®dusnueckuii npakTukym "VccienoBanue criekTpa pa3pekeHHOr0 aTOMapHOTO BOJIOPO/Ia M M3MEPEHHE TIOCTOSTHHOM
PunGepra"
144 dusnueckuii npakTukym "MccienoBanue paanoakTUBHOTO (DOHA € MCTIOJIB30BAaHUEM JA03UMETpa"
®dusnueckuii mpakTuKyM 1o Teme "HabmoaeHus 38€31H0ro Heba HEBOOPYKEHHBIM TJIa30M C UCTIOIb30BAHUEM
145 KOMITBIOTEPHBIX MPHUIIOKESHUHN JIJISI ONIPEICIICHHSI ITOJI0KEHHSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3ausi CeBepHOro noitymapus U spkue 3BE3b1"
O0oO0mIeHre U cucTeMaTu3aiys 3HaHui. Posib (U3KMKK U aCTPOHOMUM B SKOHOMHYECKOM, TEXHOJIOTHUECKON
146 ’ ’
COIIMAJILHOW U 3TUYECKOU chepax NesTeIbHOCTH YelIOBeKa
147 O6o06mienne u cuctemMatu3amnys 3HaHui. Posb 1 MecTo GU3KMKK U aCTPOHOMHUH B COBPEMEHHOIN HayYHOU KapTHHE
Mupa
O0oO0mIeHre U cucTeMaru3anys 3Hanui. Ponb ¢pusndeckoit Teopuu B GopMuUpoBaHUH MPEICTABICHUN 0 (HU3NIECKON
148 KapTUHE MHPA, MECTO (PU3NICCKOM KapTUHBI MUPA B OOIIEM PsITy COBPEMEHHBIX €CTECTBEHHOHAYYHBIX
MPEJICTABICHUN O IPUPOJIE
149 O06006111eH1E U cucTeMaTu3anud 3Hanui "Kunemaruka"
oOmieHue u cuctemMaru3anus 3HaHui "Knaematuka
150 006006 "K "
151 O06o06menue U cuctemMaTu3anus 3Hanui "JluHamuka"
152 O0600menue u cuctematusanus 3Hanuii "CraTtuka TBEpIOro Tena"
153 O06o0061IeHre U cucTeMaTu3alus 3HaHui "3aKOHBI COXPAHEHUS B MEXaHHUKe"
154 O060061eHne u cucreMatuzanus 3HaHul "OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOW Teopun”
oOmieHne u cuctemMarusanus 3HaHuit "TepmonuHaMuka. TerIoBble MATUHBI
155 0606 "T T "
156 O060061eHre U cucTeMaTu3alus 3HaHul "ArperaTHble COCTOSIHUS BeecTBa. Da3oBbie mepexoinl”
157 O06o0061IeHre U crucTeMaTu3alus 3HaHuil "DiekTpudeckoe mosne"
158 O6006mmenue u cucreMatuzanus 3HaHUH "[10CTOSHHBIN dNEKTpHUECKU TOK"
159 O60061eHre U cucreMaTu3anus 3HaHul "TOKU B pa3InyHbIX cpeaax”




160 O0o0061eHue U cucTeMaTu3alus 3Hanuii "MarautHoe nose"

161 O06o01enre u cucTeMaTr3ays 3HaHU| "DJIeKTpOMaraHuTHas: HHAYKIUs"

162 O0001menue 1 cucreMaTu3anud 3HaHui "Mexanndeckue koieoanus"

163 O06o0muieHne 1 cucTeMaTu3ays 3HaHu| "DJIeKTPOMarHUTHbIE KosieOanus"

164 O06001eHre u cucTeMaTu3amus 3HaHui "MexXaHN4eCcKUe M 3JIEKTPOMarHuTHbIE BOJIHBI"
165 O06o06mienue u cuctematu3zanus 3Hanuii "Ontuka"

166 O0600menue u cucremaru3anud 3ganguii "OcHossl CTO"

167 O6o06uienne u cuctemMatu3anys 3HaHui "KopmycKyIsspHO-BOTHOBOH Tyanu3m"

168 O06006111eH1Ee U cucTeMaTu3anud 3Hanuil "dusuka aroma"”

169 O06o061IeHre U cucTeMaTu3anys 3HaHni "Ou3rka aTOMHOTO sIpa U YJIEMEHTapHBIX YacTHII"
170 O06o001IeHre 1 cucTeMaTU3amys 3HaHuK "DJIeMeHThI acTpOPU3UKH"







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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