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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o ¢u3uKe Ha ypOBHE CPEAHEro 00IIero oopazoBaHus pa3padoTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUI K pe3yiabTaTaM OCBOSHHUSI OCHOBHOI 00pa3oBaTelbHOI MpPOrpaMMBbl,
npeacraBieHHblx B PI'OC COO, a Ttakke ¢ yuérom denepanbHOW pabodeid MporpaMmbl
BocriuTanus u Konnenuuu npenonaBanust yueOHoro npeamera «®dusnka» B 00pa3oBaTeIbHBIX
opramm3anusax Poccuiickoit  ®eaepanuu, peamu3yiONIMX OCHOBHBIE  00pa3oBaTEIIbHBIE
IPOrPaMMBI.

[Iporpamma 1o ¢Qusuke ompegenser o0sA3aTeIbHOE IPEIMETHOE COAEp)KaHUE,
YCTAQHABJIMBACT PEKOMEHYEMYIO IIOCIIEAOBATEIFHOCT M3YYCHHS TEM M Ppa3fesioB y4eOHOro
npeaMeTa ¢ y4€TOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOT 0 Ipolecca,
BO3PaCTHBIX 0cOOeHHOCTEH oOyuaromuxcs. [Iporpamma no gusuke gaét npeacTapiecHUE O UEsIX,
coJiep>kaHuu, o01el cTpateruy o0ydeHus, BOCHUTAHUS U Pa3BUTHS OOYUaIOLIUXCS CPEICTBAMU
yaeOHoro npeamera «Pus3uka» Ha yriiyOaEHHOM YPOBHE.

N3yuenne kypca Qu3MKK yrIyOJEHHOTO YPOBHS IO3BOJISIET pEANM30BaTh 3a/aud
npoecCHOHANBHOM OpPHEHTAllMU, HANpPaBICHO Ha CO3JAHHE YCIOBUW JUIsl MPOSBICHUS CBOUX
WHTEJJICKTYadTbHBIX W TBOPUYECKHUX CIOCOOHOCTEH KaXIbIM OOYYaroIIMMCS, KOTOpPbIE
HEOOXOAUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoQecCHOHATHLHOTO
00pa30oBaHUs MO PA3IUYHBIM (PU3MKO-TEXHUUECKUM U MH)XEHEPHBIM CHEIL[UAIBHOCTSIM.

B mporpamme mo ¢usmke ompenensroTcs IUIaHUPyeMble pe3ylbTaThl OCBOCHUS Kypca
¢bu3KKYM Ha YpOBHE CPEAHEr0 00IIero 00pa30BaHUs: IUYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIC
(Ha yrny6néHHOM ypoBHE). HaydHO-METOM0I0OrHYeCcKOi OCHOBOM IS pa3paboTKu TpeOOBaHUH K
JUYHOCTHBIM, METANPEJIMETHBIM U IPEIMETHBIM pe3yJbTaTaM OO0YyYarolMXCs, OCBOMBIIMX
nporpaMmy mo (U3MKE Ha YpOBHE CpeJHEro o0Iiero oopa3oBaHus Ha YrIyOJIEHHOM YpPOBHE,
SBIISIETCS. CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

[Tporpamma no (pu3nKe BKIIOYAET:

IUTAaHUPYEMBbIE PEe3yJIbTaThl OCBOECHUS Kypca (U3UKH Ha YIITyOJIEHHOM YpPOBHE, B TOM YHCIIE
IpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

coJiepkaHue yueOHoro npeamera «Pu3uKay o rogaM o0ydeHus.

[TporpamMa mo Qu3MKe HMEeT NPUMEpPHBIM XapakTep U MOXeT ObIThb HCIOJb30BaHa
YUUTEISIMU (PU3UKU [T COCTABIEHUSI CBOUX PabOUUX MPOTrpaMM.

[IporpaMmmMa 10 (u3MKE HE CKOBBIBAET TBOPYECKYIO HWHUILMATUBY YUWUTEIeH U
IIPEIOCTABIAET BO3MOXHOCTH JUIsl pEau3alud PAa3IMYHBIX METOJMYECKHUX TOAXOIO0B K
IpernoiaBaHuio (PU3UKH Ha YIITyOJIEHHOM YpOBHE IIPH YCIOBUHU COXPAaHEHUs 0053aTeIbHON YacTH
coJiep’KaHus Kypca.

®du3nka Kak HayKa 0 HanboJiee 00X 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJIECHUH, U3y4aeMbIX
XumHel, ouonoruel, usmdeckoit reorpadueir u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHne (U3UYECKUX 3HAHUM OMpeAesnyio XapakTep M OypHOe pa3BUTHE pazHOOOpa3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepuajoB C 3aJaHHBIMU cBoWcTBaMu. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
(dbopMHUpOBaHNE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 00y4aroiierocs, B popMUpoOBaHUE YMEHUI
IPUMEHSATh HAyYHBIH METOJI TO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIICIOBAHUM.



B ocHOBy kypca ¢u3nKK Ha YpOBHE CPEIHEr0 OOIero oO0pa3oBaHMs TOJOXKEH PsIl UIEH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM C HEN KypC SIBIISETCS JIOTMUECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHYECKOW, TaK U
COBPEMEHHOU (PU3HKH.

Hoes zenepanuzayuu. B cooTBETCTBUY C HEMl MaTepuall Kypca Gu3nKu 00beIMHEH BOKPYT
¢usnueckux Teopwil. Bemymum B Kypce sBisercss (GOpPMHpPOBaHHME TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHnuana Gu3ndIeckoi HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS PU3UKH C pa3BUTHEM OOIIECTBa, a
TaKXKe ¢ MEPOBO33PEHUYECKUMH, HDABCTBEHHBIMU M SKOJIOTUYECKUMU TPOOIEMaMH.

Hoesa npuxnaonoi nanpagnennocmu. Kypc Gusuku yriay6aE€HHOrO ypoBHS Npeaoaaraet
3HAKOMCTBO C LIMPOKUM KPYrOM TE€XHHYECKMX M TEXHOJIOTMYECKMX NPHIOKEHUM HM3y4EHHBIX
Teopuil U 3akoHOB. Ilpm 3TOM paccmarpuBarOTCs Ha YpPOBHE OOIIMX IIPEACTaBICHUM U
COBPEMEHHBIE TEXHUUECKHUE YCTPONUCTBA, U TEXHOJIOTUU.

Hoea »3xonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HJIEMEHTOB COJEpKaHMs,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUI, a TakKe 00CYKIeHUsI MPOOJIeM pallMOHAILHOTO IPUPOAOIIOJIb30BAHUS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cozepkaHusl IPOrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOr O 1oxo/a. s GU3uKy peainzanus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJIb30BAHUM CAaMOCTOSITEIBHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO IeWCTBYMOMIETro (hakropa
yuebHoro nporecca. J{is1 yriny0i€HHOTro ypoBHS — 3TO CUCTEMA CAMOCTOSTEILHOTO YYEHUUECKOT O
SKCHEPUMEHTA, BKJIIOYAIOLIEr0 (PPOHTANbHbIE YUYEHUYECKUE OIBITHI NMPU H3YyYEHHH HOBOI'O
marepuaia, JabopaTopHble paboThl U paboThl MpakTHKyMa. [Ipy 3TOM BO3MOXKHBI J1Ba crioco0a
peanuzanuu GpU3NIEeCKOro NpakTUKyMma. B iepBoM citydae mpakTUKyM MPOBOJUTCS JTUOO B KOHIIE
10 u 11 xmaccoB, 1160 TOCIIe IEPBOTO U BTOPOTO MOTYTOAUM B KaXKJIOM M3 3THX KJIaccoB. Bropoit
crnoco0 — 3TO HHTerpauus paboT NpPaKTUKyMa B CHUCTEMY J1a0OpaToOpHBIX paboT, KOTOphIE
IOpOBOJATCS B Mpolecce u3ydeHus paszaena (temsl). Ilpu 3Tom mox paGoTtamu mpakTHKyMa
MOHMMAETCS CAMOCTOATEIbHOE MCCIEAOBAHHWE, KOTOPOE MPOBOAUTCS IO PYKOBOJCTBY
CBEPHYTOTr0, 00001IEHHOTO BH/1a O€3 MOLIarOBOM MHCTPYKIIUH.

B nporpamme no ¢usuke cucremMa yueHHUECKOTo IKCIEPUMEHTa, J1a00paTOpHbIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €INHBIM ITepedHeM. BbIOOp TeMaTuku JUIst 3TUX BUJIOB YUYEHUYECKUX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHMKaMHU 00pa3oBaTeNbHOTO Ipolecca HCXOAs W3
O0COOEHHOCTEHl MOYPOYHOrO IUIAHUPOBAHMUS M OCHauleHus: kaOuHeta ¢usuku. Ilpu sToM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSMHU IPOBOAUTH TMpPSMbIE M KOCBEHHbBIE
U3MEpPEHUs, HCCIEIOBaHUs 3aBHCUMOCTEH (M3NYECKHUX BEJIWYMH WU IOCTAHOBKY OIBITOB I10
MIPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE yAeNseTCs PEeIIEHUI0 pacu€THBIX M KaueCTBEHHbIX 3an1ad. [Ipu aTom
JUIsL pacu€THBIX 3a7jad IMPUOPUTETOM SIBIISIFOTCS 3a/ladl C SBHO 33JaHHOM M HEABHO 3aJaHHOM
(bu3nUecKoil Mo1eNbI0, TO3BOJISIOIIME IPUMEHSATh U3YyUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3
OJIHOTO pazjliena Kypca, TaK M HMHTErpUpyd NMPUMEHEHHWE 3HAaHWW M3 pa3HbIX pa3fenoB. s
KaueCTBEHHBIX 3aJjady IMPUOPUTETOM SIBIAIOTCS 3aJaHusl Ha OOBsICHEHHE/NpelCcKa3aHue
OpOoTeKaHUs (U3UYECKUX SBICHUH U MPOLIECCOB B OKpY)KaIOLIeH >KU3HM, TpeOyromue BbiOopa
(bu3nUecKoil Mosienu Ui CUTyalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBaHusmu DPI'OC COO k MarepuaabHO-TEXHHYECKOMY
o0ecrieyeHnI0 y4eOHOro mpouecca Kype (pu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
o0miero oOpa3oBaHMs JTOJDKEH HM3y4aThCs B YCIOBHUSIX IMPEAMETHOTO KaOuHera. B kaOuwnere
(GU3UKHU TOJDKHO OBITh HEOOXOAUMOE JIA00OPaTOPHOE 00OPYIOBAHUE JUTSI BBITIOTHEHUS YKa3aHHBIX
B IIporpamMMe 1o (pu3MKe YYeHHYECKUX OIBITOB, Ja0OpATOPHBIX PadOT M paboOT MpPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JlemoHCTpanoHHOE 00OpynoBaHue (OPMHUPYETCS B COOTBETCTBUM C IPHHLIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH U OOECIICUMBACT IMOCTAHOBKY IEPEUMCIICHHBIX B MPOrpaMMe 10
(GU3nKe KIFOYEBBIX JEMOHCTPAIMH JUIsI MCCIEIOBAaHUS HM3y4YaeMbIX SIBJICHHUH M IPOIECCOB,
IMIOUPUUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MMPUMCHCHHIA.

JlaGopaTtopHoe 00OpYyZOBaHUE ISl YYCHHMUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILUICKTOB M OOECIeYMBAcTCs B pacyére OIHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemMaTndeckue KOMIUIEKThI JIa0OpaTOPHOTO OOOpYIOBAaHUS JOJDKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUU AHAJIOTOBBIX W LU(POBBIX HMPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIIEHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMH TIEJISIMU M3YYCHUST GUUKU B 00IIEM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHUE UHTEPECA U CTPEMIICHUST 00YYArOIIUXCS K HAYYHOMY U3YyUSHHIO TIPUPOJIBI,
pa3BUTHE WX WHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHHH O HAYYHOM METOA€ TMO3HaHUs W (HOPMHUpPOBAHHE
UCCIIEIOBATEILCKOTO OTHOIIECHHS K OKPY)KAOIIUM SIBIICHHSIM;

dopMHpOBaHHE HAYYHOTO MHUPOBO33PCHHS KaK pe3yibTaTa HM3Y4YCHHS OCHOB CTPOCHHSI
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dopmupoBaHuEe YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MYECKHX 3HAHUU H
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE MPEICTABICHHUHI O POJI (PU3HUKH ISl pa3BUTHS APYTUX €CTECTBECHHBIX HAYK,
TEXHHUKHU ¥ TEXHOJIOTHIA;

pa3BUTHE TIPEICTABICHUM O BO3MOXKHBIX cdepax Oyaymer mnpodeccnoHaTbHOU
NESTENIbHOCTH, CBSI3aHHBIX C (U3MKON, MOATOTOBKA K JalbHEWIIEMY OOYYEHHIO B JTOM
HaTpaBlIECHUH.

JlocTikeHne STHX Iesel o0ecTieYrBaeTCsl PElICHHEM CIIEAYIOMNX 337ad B TpoIecce
M3y4deHus Kypca GU3NKUA Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHus:

npuoOpeTeHne cucTeMbl 3HaHHH 00 oO0mMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPUSX, BKIIIOUAsi MEXaHUKY, MOJIEKYJISIPHYIO GU3HKY, SJIEKTPOAMHAMHKY, KBAHTOBYIO (DU3UKY U
AIIEMEHTHI acTPOYU3UKY;

dbopMupoBaHHE YMEHUI PUMEHSITH TEOPETHUECKUE 3HAHUS TSI OOBSICHEHUS! (PU3NIECKUX
SBIICHUH B TIPUPOJIE U JUISI IPUHATHS MPAKTUYECKUX PEIICHUI B IOBCETHEBHOM KU3HU;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKON MOJENbIO,
3aja4d, IOAPa3yMEBAIONINX CaMOCTOSTENIbHOE CoO3/laHue (U3MUEecCKOW MOJeNu, aaeKBaTHON
YCIIOBHSIM 33J1a4H, B TOM YHCJIE 3a]1a4 WH)KEHEPHOTO XapaKTepa;

MOHMMaHWe (PU3UYECKHX OCHOB M TPUHIIUIOB JEHCTBUS TEXHHYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKUX MPOLECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIQJICHUE METOJaMH CaMOCTOSTEIHLHOTO TUTAHUPOBAHUS M TPOBEACHUS (DU3NIECKUX
OKCTIEPUMEHTOB, aHaJM3a ¥ WHTEpIpeTaliid WHPOPMALUU, ONPEACICHUs JTOCTOBEPHOCTH
MOJTy4EHHOTO PE3yNIbTaTa;

CO3/IaHUE YCIIOBHM JUIsl pa3BUTUS YMEHHH NPOEKTHO-UCCIEI0BATENBLCKOM, TBOPYECKOM
NeSITeTTbHOCTH;



pa3BuUTHE HHTEpeca K chepam mpodecCHOHATBLHON ACSITEIPHOCTH, CBSI3aHHON ¢ (DU3UKOM.

B cootBercTBum ¢ TpedoBanusimMu @PI'OC COO yrinyOnéHHbIN ypOBEHb U3YUECHUS YIeOHOTO
npeamera «Pu3nKa» Ha ypOBHE CpelHEro odmero o0pa3oBaHusi BEIOUPACTCS 00Y4arONMMHUCS,
IUTAHUPYIOIIMMHU  [IPOJIOJKEHHE OO0pa30BaHUS MO CHEHUAIBHOCTSIM  (DU3HKO-TEXHHUYECKOTO
npodus.

Ha u3yuenue ¢pusuku (yriyOiaéHHBIN ypOBEHb) HA YPOBHE CPEIHEro o01ero o0pa3oBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hezpeno), B 11 kitacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipennaraemslii B mporpamme 1no Gpusnke nepeyeHsb J1abopaTOPHBIX U MPAKTHUECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JElaeT BbIOOp MpoBeACHHUs 1a00OpaTOpHBIX paboT u
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuxcs



COJAEPKAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousuka — (yHIaMEeHTalbHas Hayka o npupoje. HayuHblid METOA MO3HAHHUS U METOMBI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

OKCIIepUMEHT U TeopHus B Mpoliecce Mo3HaHus npupoabl. HabmroaeHne u sKCriepuMeHT B
buzuke.

Crioco0b! u3MepeHus (U3NYECKUX BEJIUYMH (QHAJIOTOBBIE U LU(PPOBBIE U3MEPUTEIbHBIE
puOOpbI, KOMIIBIOTEPHBIE AJATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuil pusnuecKkux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MogenupoBanue (U3NYECKUX SBICHUN U MPOLECCOB (MaTepuaybHas TOYKA, aOCOIIOTHO
TBEPJI0€ TEJI0, UJeabHasl )KUAKOCTh, UJICalIbHBIN T'a3, ToueuHbld 3apsn). ['unoresa. dusnueckuii
3aKOH, I'PAaHULIbl €10 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u mecto ¢usuku B (HOpMHpPOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B
IPAaKTUYECKOH J1eATENbHOCTH JHOACH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

N3mepeHnue cuiibl TOKa U HapsKEHUS B LIEMH [TOCTOSHHOTO TOKA TP OMOIIM aHAJIOTOBBIX
U IIU(PPOBBIX U3MEPHUTEIBHBIX IPUOOPOB.

3HakoMCcTBO ¢ HuppoBoil maboparopueil no ¢usuke. Ilpumepsl n3mepeHus GU3NIECKUX
BEJIMYMH [TPU MOMOILM KOMIIBIOTEPHBIX 1aTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe JBuKeHHE. OTHOCUTENBHOCTh MEXaHMuYeckoro JBmkeHus. Cucrema
OTCUY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Paguyc-BekTop MaTepuanbHOM TOUYKM, €ro IMPOEKIUH Ha OCH CHCTEMbl KOOpPJIWHAT.
Tpaexropus.

[Tepemernienure, CKOpOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAas CKOPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopAuHAT. ClokeHue nepeMenieHuil u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHUE. 3aBUCUMOCTh KOOPIMHAT,
CKOpPOCTH, YCKOPEHHS U MYTH MaTepUaIbHOM TOUKU OT BPEMEHH U UX TpapUKH.

CBoOoaHoe najieHne. Y CKopeHrne cBOOOIHOTO naieHus. [[Bikenue Temna, OpomeHHOTro Mo/
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHUS MaTepuaibHOW TOUKU OT
BpPEMEHH U UX IpaduKu.

KpuBosnnHeliHoe 1BUKeHUE. [[BrkeHNE MaTepruaIbHON TOYKHU IO OKPYKHOCTH. YTJIOBasl U
nuHenHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHTeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIHAOMETP, JABHKEHUE
CHaps/I0B, LIEMIHBIE, IeCTepEHYAThIE U PEMEHHBIE Nepeladun, CKOPOCTHBIE JTU(THI.

Hemoncmpayuu.

Monens cucteMbl OTCUETa, MIUTFOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.

Crioco0b! HccieJOBaHus IBUKEHUH.

Nnmroctpanys NpeaeabHoro nepexoaa U N3MEpeHNe MTHOBEHHON CKOPOCTH.



[IpeoOpa3zoBanue NBHKEHHUH C UCTIOIB30BAaHUEM MEXaHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBmxeHus Tena, OpoIeHHOr0 O/ YTIIOM K TOPU30HTY M TOPH30HTAIIBHO.

HamnpaBnenue cCkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHMe TyTel, TPACKTOPHUI, CKOPOCTEH TBUIKEHHUS OJHOTO M TOTO K€ Teja B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

M3mepenne yCKOpeHUs IpU MIPSMOJIMHEMHOM PaBHOYCKOPEHHOM JBUKEHUHU 110 HAKJIOHHON
IIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEH0BaHO HCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHne OBMXKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBHO. [IpoBepKa rUMOTE3bl O MPSIMOi
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TeJa.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TIE€PHOAA OOpaIIeHUs KOHHMYECKOTO MAasTHHUKAa OT €ro
I1apaMeTpOB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepunanbhbie cucteMmsl oTcuéra. [IpuHIMI OTHOCUTENBHOCTH
["anunes. HeunepunanbHble CUCTEMBI OTCUETA (ONpPEAETICHUE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uuuu cui.

BTtopoii 3akon HeroToHa 1171 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA i1 MaTe€pUaIbHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PaBUTALIMOHHON U MHEPTHOW MacCBhl.

Cuna TskecTH. 3aBUCHUMOCTh YCKOPEHHsSI CBOOOJHOIO TaJ€HUsS OT BBICOTHI Hal
MOBEPXHOCTHIO TUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHue HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuueckast CKOpOCTb.

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

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUS CKOJBXKEHUS M CHJIA TPEHUS TIOKOS.
Koaddurment tpenuns. Cuna conpoTUBIEHUS NPU ABUKEHUM TeNla B KHUAKOCTU WM Taze, eé
3aBUCUMOCTD OT CKOPOCTH OTHOCUTEIBHOTO ABUKCHUS.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuna Apxumesna.

TexHu4yeckne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHl: IOAIIUIIHUKH, JIBUXKCHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habmtoienue nBHKEHUs Tell B MHEPLUAIbHBIX U HEMHEPIHAIBHBIX CHCTEMaxX OTCYETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEUHEPLUAIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOIECUCTBYIOIIEH MPHUIIOKEHHBIX K TEJIy CHJI C IPOU3BEICHUEM MACCHI Tea
Ha €r0 YCKOPEHHUE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOBHUKAIOLIUX B PE3YJIbTATE B3AUMOIAEHCTBUS TEIL.

N3mepenne Macc 10 B3aUMOJECUCTBUIO.

HesecomocTs.



Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUN.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

W3mepenne paBHOAECHCTBYIOIIEH CHIT TP IBHXKEHUU OpycKa 10 HAKIOHHOW MIOCKOCTH.

[IpoBepka rumore3bl O HE3aBHCHUMOCTHM BpPEMEHM JBIWKEHHS Opycka IO HAKIOHHOU
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

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

N3yuenue ABUKEHUS CUCTEMBI Tell, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKHil OJIOK.

N3mepenne kodddummenTa TpeHus Mo BEIWYHHE YTI0BOr0 Kod((HUIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWXKeHUs Opycka [0 HAKJIOHHOM IUIOCKOCTH C IEPEMEHHBIM
K03 PHULIHEHTOM TPEHHUS.

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTelIbHOE JIBHXKEHUE TBEPJOTO TeJa.
MoMEHT cuiibl OTHOCHUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBust paBHOBecUsl TBEPAOTO Tea.

VYcroitunBoe, HeycToiuMBOE, O€3pa3InYHOe PaBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue ycl0BUN paBHOBECHUS TBEPAOTO TeJA, UMEIOIIETO OCh BPALICHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacd€T CUJI YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIAb ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HMmnynsc MaTepuanbHONM TOYKH, CUCTEMBI MaTepUalbHBIX ToueK. LleHTp macc cuctemsl
MaTepuaibHbIX TOYeK. TeopeMa 0 JBUKEHUH LIEHTPA Macc.

HMnynbe cuiibl U H3MEHEHHE UMITYJIbCa Tena.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

MoMeHT umnynbca MaTepuanbHOM ToukH. IIpencraBieHne O COXpaHEHMH MOMEHTA
UMITYJIbCA B [IEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha MaloM M Ha KOHEYHOM mepemerneHuu. ['paduueckoe mpencraBieHne
paboTHI CHITBIL.

MOIIHOCTD CHUIIBL.

Kunernyeckass sHeprus maTtepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPrUU MaTepUAIbHOIN TOUKH.

IToreHnnanpHble M HEMOTEHIMANbHbIE cuibl. [loTeHnuanbHas sHeprus. IlorennumansHas
SHEprus ynpyro negopMHpoOBaHHOW MpyKuHBI. [loTeHImanbHas SHEprus Teaa B OJHOPOJHOM



rpaBUTalMOHHOM none. [loTeHnuanbHas dHeprus Tena B IPaBUTALIMOHHOM I10JI€ OJHOPOJHOIO
napa (BHYTpH U BHe 11apa). Bropast kocMuueckast CKOpocTb. TpeThsi KOCMHUUYECKask CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKOW YHEPIUM.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHyuM [ UACAIbHOM KUJKOCTH KakK CJEACTBUE 3aKOHA COXPAaHCHHS
MEXaHUYECKON IHEPTUU.

TexHnuYecKkue yCcTpOHMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBU)KCHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE BUKEHUE.

W3mepeHne MOIIHOCTH CHJIBI.

W3MeHeHne 3HEpruM Teja IPU COBEPIIEHNUN PaOOTHI.

B3anmMHble npeBpanieHuss KHHETUYECKON U TOTEHIIMAIIbHOW SHEPTUH NIPU IEHCTBUU HA TEJIO
CHUJIBI TSDKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

M3mepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOLTHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccenenoBanue cCoXpaHEeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

M3mepeHre KNHETUYECKOM YHEPTUH TeJla II0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS TOTEHLUAIBHOM SHEpIUy NPYKUHBI C pabOTOMN CUJIBI TPEHHUSL.

Onpenenenue paboThl CHIIBI TPEHUS PU IBUKEHUH TeJa [0 HAKJIOHHOMN IIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka ¥ TePpMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOU MeopUU.

OCHOBHBIE TOJIOKEHHSI MOJIeKyJIsspHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHCTBUS
YacTHI BemecTBa. Mojenu CTPOCHUSI Ta30B, KUIKOCTEH U TBEPIBIX Tel U O0BSICHEHHUE CBONCTB
BElleCTBA Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. TemmnepaTypa u crocoObl e€ u3mepenus. lllkama temmnepatyp
enbcus.

Mopenb n1eanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH: YaCTUIIBI ra3a IBUKYTCS
XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temreparypa
(wkama Ttemmneparyp KensBuna). 3axon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe mpeacTaBieHrue U30MPOIIECCOB: N30TEPMA,
u30xo0pa, n3obdapa.

CBs13b MEXKy IaBJIEHUEM U CPEIHEN KUHETUYECKOM YHEPIHEN TOCTYATENBHOIO TEMJIOBOIO
JBUKEHHS MOJIEKYJI JI€aIbHOTO ra3a (OCHOBHOE YPaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOpHH
UJICATHHOTO Ta3a).

CBsi3p  aOCONIIOTHOW  TeMmIepaTypbl TEPMOJMHAMMYECKOW CHUCTEMBI CO  CcpenHei
KMHETUYECKOW YHEPTUEH MOCTYIATENBHOIO TEMIOBOTO IBUKEHUS €€ YaCTHIL.



TexHuueckue yCTpOMCTBA U TEXHOJIOIMUYECKHE TMPOILECChl: TEPMOMETp, OapoMmerp,
MOJIy4YeHHUE HAHOMATEePUaJIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTHULl BELECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buneopoinuk ¢ 3anucbio peabHOro OpOyHOBCKOTO JIBUYKEHUS.

Juddyzus xxuakocTen.

Mognens onbiTa lllTepHa.

[IpuTsxeHnue MoJIeKyI.

Moenu KpUCTaUIMYECKUX PEIETOK.

Habumronenue u nccnenoBanne U30IpPOLECCOB.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILNIOBOTO PABHOBECHS MPU TEIIOOOMEHE MEXKIyY
ropsiuei U X0JIOAHOW BOJOM.

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

N3yueHnue nu30X0opHOro mpoiecca.

N3yuenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmoaunamuueckas (T1) cucrema. 3aianre BHEIIHUX YCIOBHM I TEPMOIMHAMUYECKON
cucteMbl. BHemnue u BHyTpeHHue napametpol. [lapamerpsl TepMOIMHAMUYECKOW CUCTEMBI Kak
CpEeHNE 3HAYEHHUS] BEJIMYUH, ONIMCHIBAIOIIMX €€ COCTOSTHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Havyasio TepMoanHaMuku. CaMONpPOU3BOJIbHAS peflakcalis TEPMOAMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogens uAcabHOrO Tra3a B TEPMOJAMHAMHUKE — CHCTEMAa YpPAaBHEHUH: YpaBHEHUE
MenneneeBa—Knanelipona ¥ BbIpaK€HUE JUIsl BHYTPEHHEW SHEPrUM. Y CIOBUS NPUMEHHMOCTH
TOM MOJENU: HU3Kasg KOHUEHTpAlUsl YacTUll, BBICOKME TeMmIleparypbl. Bripaxenue nms
BHYTPEHHEHN YHEPTUU OJJHOATOMHOTO UAEAIIBHOTO ra3a.

KBa3zucrarnueckne u HECTaTUUECKUE MTPOLECCHI.

OnemeHTapHas paboTa B TepMOAMHAMUKE. Beruncienne padboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temnonepenadya kak crmoco® HW3MEHEHHS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
cucTtembl 0e3 coBepieHus padoTsl. KoHBEKIUs, TEMIONPOBOIHOCTD, U3IyUECHHE.

KomnuectBo TemtoTel. TemoéMKOCTh Tena. YIenbHas W MOJSpHAs TEIIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIuioTa cropaHus ToluMBa. Pacuér kommyectsa
TEIUIOTHI IpH Teruionepenade. [lonstue 06 aguabaTHoM mpoiecce.

[TepBblii 3aK0H TepMOAMHAMUKH. BHyTpeHH: s sHeprus. KomumuecTBo TeminoTsl 1 paboTa Kak
MepBI U3MEHEHHUS BHYTPEHHEH YHEPTUU TEPMOIMHAMUYECKONU CHCTEMBI.

BTopoil 3akoH TepMOAMHAMHUKH [JIsi PABHOBECHBIX IPOIECCOB: Yepe3 3aJlaHHOE
PaBHOBECHOE COCTOSHHUE TEPMOIMHAMHYECKON CHCTEMBI MPOXOIUT E€AMHCTBEHHAas anuabara.
AOcoroTHas TeMIiepaTypa.

BTopoiil 3aK0H TEpMOJIMHAMUKH 11 HEPABHOBECHBIX ITPOILIECCOB: HEBO3MOXKHO IEpeaaTh
TEIJIOTYy OT Ooyiee XOJOJHOrO Tela K Oosiee Harperomy ©Oe3 kommencanmu (Kiaysmyc).
HeobpaTumMocTs TpUPOTHBIX TPOIECCOB.

[Tpunimne! aeiictBus TemnoBbix mamuH. KIT/I.



MakcumanbHoe 3Hadenue KIT. [{ukn Kapho.

DKOJIOTUYECKUE aCNEeKThl MCIIOIb30BaHUSI TEIUIOBBIX JABHUTrarenei. TermnoBoe 3arpsi3HeHUE
OKPYKAarOILEH Cpeabl.

TexHu4ecknue ycTpocTBa U TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIBHUK, KOHAUIMOHED,
MU3eTbHBIA W KapOIOpaTOpHBIM JBUraTeNnu, MapoBas TypOuHA, NOJy4YEHHE CBEPXHHU3KUX
TEeMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAHUEM TEIIOBOI'O HAcoca,
YTHIU3AUsS OMOOPTraHUIEeCKOTO TOTUTMNBA JJIsI BEIPAOOTKH «TEILIOBOY M AJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH a1nadaTUueCKOM PacCIIMPEHUH.

BosaymHoe orauso.

CpaBHeHME yIeIbHBIX TEIIIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTIHH.

HccnenoBanue aguabaTHOro npoiiecca.

KommbrorepHbie MOJIENIH TETUIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue npouecca OCTbIBaHUS BELIECTBA.

HccnenoBanue aguabaTtHOro npoiecca.

N3yuenne B3aMMOCBS3M IHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoowi.

[TapooOpa3oBanue u KoHAeHcalus. Vicnapenue wu KumneHue. YenpHas TEIUioTa
napooOpa3oBaHusl.

Hacpiiennsle U HeHachlllleHHble mapbl. KauecTBeHHass 3aBUCHUMOCTh IJIOTHOCTH U
JABJICHUSI HACBIIICHHOTO Mapa OT TEMIEepaTypbl, UX HE3aBUCUMOCTbh OT 00bEMA HACHIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPhl KUTICHUS OT JaBJICHUS B KUIKOCTH.

BnaxHocThs Bo3yxa. AGCOMIOTHAS U OTHOCUTEIIbHAS BIaYKHOCTb.

TBépnoe Teno. Kpucrannnueckre u aMmopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBnenue u KpucTauU3anus. Y aenbHas TerioTa miaaBienus. Cyonumanus.

Hedopmarnuu tBEpHoro Tena. Pactsbkenune u cxxarue. Cnsur. Monyne HOnra. Ilpenen
yOpyrux aedopmanui.

TemoBoe pacuiMpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U TUHEHHOE paclIupeHue.
AHTrapMOHHM3M TEIIJIOBBIX KOJIEOaHUI YacTHIl BEIIeCTBA KaK MPUYNHA TETIOBOTO PACIIUPEHUS Tell
(Ha KAYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue FHEPTUH B (Pa30BBIX MEpeXxoax.

VYpaBHeHHEe TEIMI0BOTrO OanaHca.

[ToBepxHocTHOE HaTsKeHHE. KoadduimeHT moBepXHOCTHOTO HaTshkeHUs. KanunspHbie
sBJeHUd. [aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyina Jlamnaca.

TexHu4yeckne yCTpOWCTBA M TEXHOJOTHYECKHME TPOIECCHI: IKUIKUE KPUCTAJUIBI,
COBPEMEHHBIE MaTepUaIbI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue. Kunenue npu noOHMKEHHOM JaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OMBITHI ¢ MBUTBHBIMH TIEHKAMH.



CmauuBanue.

KanumnspHsele ssBneHus.

Mopaenu HEHBIOTOHOBCKOU JKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

Habmonenne mansix nedopmanui.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

N3ydeHune 3aKkOHOMEpPHOCTEN UCTIaPEHUS KUAKOCTEH.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbAA.

M3yyeHue CBOMCTB HACBIIICHHBIX IIapPOB.

N3mepeHune abCOMOTHOM BIaXKHOCTH BO3/lyXa U OLIEHKA MaccChl 1apOB B [IOMEILEHHH.

N3mepenue ko3¢ puieHTa NoBepXHOCTHOIO HATSKEHHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH Ae(popMalii pe3HHOBOI0 00pasiia OT NMPUIOKEHHON K HEMY
CHUJIBI.

Pa3znea 4. diekTpoauHaMuUKAa.

Tema 1. Inexmpuueckoe noie.

OnexTpuzanus Tea U e€ MposABIICHUS. DJEKTpUYecKuil 3apaa. [[Ba BUaa 3JIEKTPUUYECKUX
3apsan0B. [[pOBOJHUKH, TUAIIEKTPUKH U IIOTYIIPOBOAHUKHU. DJIEMEHTAPHBIN JIEKTPUUECKUM 3apsil.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiza.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH Kyona.

Onexrpuueckoe nojie. Ero aelicTBrue Ha 3J€KTPUUECKUE 3apSbL.

Hanpsoxk€aHnocTh  dnekTpudeckoro mojs. [IpoOHbid 3apsan. JIMHUM  HanpsHKEHHOCTH
JNEKTPUYECKOTO 1oJIst. OJHOPOIHOE IIEKTPUUECKOE MTOJIE.

[ToTeHIManbHOCTh AIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NMOTEHIMANIOB M HaIPSKEHUE.
IToTreHumanpHas SHEPrus 3apsiaa B AIEKTPOCTATUUECKOM 1oJie. [[oTeHnHnal 3J1eKTpoCTaTHYeCKOTO
noJisl. CBsA3b HANPSDKEHHOCTU TOJS U Pa3HOCTH NMOTEHIMANIOB Ul JIEKTPOCTATUYECKOTO OIS
(KaK OZJHOPOAHOTO, TaK M HEOJTHOPOHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJIEH.

[Tone ToueuHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMEpPHO
3apspkeHHOro mo o0béMmy mapa. Ilome paBHOMEpHO 3apsKEHHON OECKOHEYHOHM IUIOCKOCTH.
KapTuns! mMHAN HAIPSYKEHHOCTH ATUX MOJIEN M SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B JIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPsAI0B.

JIMPNEKTPUKHU B 2JIEKTPOCTATHYECKOM I0JI€. J(ManeKkTpudecKkas NpOHUIaEMOCTh BEIIECTBA.

Kongencarop. ONEeKTPOEMKOCTh  KOHJEHCATOpA. ONEeKTPOEMKOCTh  IJIOCKOIO
KOH/JIEHCATOopaA.

[TapasmenpHOe ~ coeauHeHne  KoHAeHcaTopoB.  IlocnmenoBaTenbHOE — coeMHEHHE
KOH/JIEHCAaTOPOB.

OHeprus 3apsHKEHHOr0 KOHAEHCATOoPA.

JIBrKeHME 3apsKEHHON 4acTUIbl B OAHOPOJHOM JIEKTPUYECKOM IOJIE.

TexHu4eckne yCTpONCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE JIEKTPOnpuOOpOB, KOHIEHCATOPHhl, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

VY CeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.



DIEKTPUYECKOE MOJIE 3aPSKEHHBIX IIAPUKOB.

DNEKTPUYECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocraTuieckoro reaeparopa (Ban ne ['paada).

ITpOBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DNEeKTpoCTaTUIECKAasl 3allUTa.

YCTpolCTBO U AEMCTBUE KOHJAEHCATOPA IMOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IIJIOCKOI0 KOHJIEHCATOPa OT IUIOIAH IIJIACTHH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUYECKON IIPOHULIAEMOCTH.

DHeprus MEKTPUYECKOTO OIS 3apsyKEHHOTO0 KOHIECHCATOPA.

3apsaKa U pa3psiiKka KOHAEHCAaTOpa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuot, npaKmuKym.

Onenka cul B3aMMOJEHCTBUS 3aPSKEHHBIX TEIL.

HaOnronenue npeBpalieHus SHEpruy 3apsKeHHOT0 KOHAEHCATOPa B SHEPTUI0 U3ITy4EHUs
CBETOAMO/A.

W3ydeHne npoTekaHus TOKa B LIETIH, COJIEpKallel KOHIeH caTop.

Pacnipenenenue pa3HOCTH IOTEHUUAIOB (HANpPsDKEHUS) TPU  IOCIEI0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. llocmoannwlil 31eKMpuYecKull mox.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBus  CylmeCTBOBaHMS IOCTOSIHHOTO 3JIEKTPUYECKOro ToKa. McToyHuku TOKa.
Hampsoxkenne U u 3J1C é&.

3akon OMa a1 yyacTKa Lemnu.

DIEKTPUYECKOE CONIPOTUBIIEHHE. 3aBUCUMOCTb COIIPOTUBIICHUS OJTHOPOJIHOTO IIPOBOJHUKA
OT €ro JUIMHBI U IJIOUIA/I ONIEPEYHOI0 CEUEHUs. Y I€JIbHOE CONPOTHUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapAIENBHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacdér
pa3BeTBIEHHBIX deKTpudeckux 1enei. [Ipasmma Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—Jlenuna.

MoIIHOCTB MEKTPUYECKOro ToKa. TeroBast MOITHOCTD, BBIAENIEMAast Ha PE3UCTOPE.

O/1C u BHyTpeHHee COPOTUBICHUE UCTOYHHMKA TOKa. 3aKkoH OMa JiIsl MOJIHOM (3aMKHYTOM )
ANEKTPUYECKON 1enu. MOITHOCTh HCTOYHUKA TOKAa. KOpOTKOE 3aMbIKaHuE.

KonzaeHncarop B 11enu NOCTOSHHOTO TOKA.

TexHnueckue yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETD,
peocTat, CUETYUK IEKTPUIECKON SJHEPTUN.

Hemoncmpayuu.

W3MmepeHue cuibl TOKa U HAIIPSHKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpPsDKEHUSA [UIA  PE3UCTOpa, JIaMIIbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTh COTPOTUBIEHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT COITPOTUBIIEHUS ITPU IOCTOSIHHOM HalPsSyKEHUH.

IIpssmoe m3mepenne DJIC. KopoTkoe 3amblkaHME TaIbBAHUYECKOTO JIEMEHTA M OLEHKa
BHYTPEHHETO COIPOTUBIICHHUS.

Crioco0bl coeTMHEHHs ICTOYHUKOB ToKa, DJ[C Gatapeii.

HccnenoBanue pa3HOCTH TOTEHIIMAIOB MEXAY MOJI0CAMU HCTOYHHMKA TOKA OT CHJIBI TOKA B
LEeMnu.



Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomeol, nPAKMUKYM.

HccnenoBanue CMEIaHHOIO COEUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAIPSDKEHUS /IS JIaMITbl HAKAJIMBAHUSA.

YBenuueHue npezena u3MepeHus amrepmeTpa (BoJIbTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/]C rajibBaHUYECKOr0 3JEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMBbIKaHUU.

HccenenoBanue pasHOCTH MOTEHIMATIOB MEX/1y MOJIOCAMHU UCTOYHUKA TOKA OT CHJIBI TOKA B
LEMH.

HccnenoBanue 3aBUCMMOCTH TI0JI€3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OJNeKTpUYecKass MNPOBOAUMOCTb paA3JIMYHBIX BELIECTB. OJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METALIOB  OT  TEMIIEpaTypBhl.
CBepXnpoBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOAUMOCTh MOJIYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

DNEKTPUUECKUH TOK B 3JEKTPOJIMTAX. DJIEKTPOIUTUUYECKAs AUCCOLMALUA. DIEKTPOIH3.
3akonsl Dapazes A 3IEKTPOIIn3a.

OneKkTpuueckuii TOk B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITEIbHBIM paspsl.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHuueckue yCTpOHCTBA U IPAKTHMUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbL,
ANEKTPOHHO-Ty4YeBast TPyOKa, MOJYIPOBOJAHUKOBBIE MPUOOPHI: AUOA, TPAH3UCTOP, (OTOAUOM,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BbHIIUIABKA QIIOMHHHS, OSJCKTPOHHAS
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTB COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB JIEKTPOIUTOB.

3akoHsbl 2nekTpoau3a dapazes.

HckpoBo# pa3psa v NPOBOAMMOCTS BO3AYyXa.

CpaBHeHHUE NPOBOJAUMOCTH METAJJIOB U NTOJYIIPOBOJHHUKOB.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Hab6monenue snexrpomnusa.

W3mepenue 3aps1a OJHOBAJIEHTHOIO HOHA.

HccnenoBanne 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKH AUOA.

Du3n4ecKuil MPaKTUKYM.

Crioco6b1 u3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX
U3MEPUTENBHBIX TNPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHbIE  TOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BenuyuH. OleHKa TpaHUI
MTOTPEUIHOCTEM.

[TpoBeneHne KOCBEHHBIX U3MEPEHUH, NCCIIETOBAaHHUM 3aBUCUMOCTEH (PU3NYECKUX BETUYHMH,
IpOBEpPKa IMPEJUIOKEHHBIX TUoTe3 (BbIOOp M3 paldoT, OMMCAaHHBIX B TEMAaTHYECKUX pazjenax
«Y4YeHNUECKHI SKCTIEPUMEHT, 1a00paTOpHbIe paObOThI, TPAKTHUKYM)).



MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 10 kiacce OCyIIECTBISIETCS C yIETOM
COJepKATEIBHBIX MEXKIIPEIMETHBIX CBSi3e C KypcaMH MaTeMaTWKH, OHOJIOTHH, XHUMUH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpeomemmusvie nonHaAmMuUA, C6A3AHHbBIE C UIYUCHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3MUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEb, U3MEPEHUE, IOTPELIHOCTY U3MEPEHUH, U3MEPUTEIIbHBIE
npuOopsl, udpoBas 1adopaTopHsl.

Mamemamuka: peIICHUE CUCTEMbl ypaBHeHHWH. JIuHeliHas QyHkusa, napabona,
runepboina, ux rpaduku u cBoiicTBa. Tpuronomerpuieckue GyHKINUU: CHHYC, KOCUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO. BEKTOpHI M MX NPOEKLUUU HA OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KHUBOU mpupoae, Auddysus, ocMoc, TeII000MeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXarolled  cpeapl,  yTUIM3alus
OMOOpPraHNYECKOro TOIJIMBA JJISi BBIPAOOTKHU «TEIUIOBOW» M 3JEKTPOIHEPIUH, MOBEPXHOCTHOE
HATSHDKCHUE U KallWJUIPHBIC SIBJICHUSI B IPUPOJE, HNEKTPUUECKUE SIBICHUS B )KUBOU MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasi Macca, MOoJy4YeHue HaHOMaTepHUaJIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEJI, KUAKOCTEN U
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJIEKTPUUECKHE CBOMCTBA METAJUIOB, 3JEKTPOIUTHYECKAs
JUCCOLIMAINs, TalbBAaHUKA, SJIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxxHOCTh BO3lyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue JBUKEHHUM C UCIIOIBb30BAHUEM MEXAaHU3MOB, YUET CYXOro U
KHUJIKOTO TPEHUS B TEXHHKE, CTAaTHYECKWE KOHCTPYKIMHU (KPOHIUTEHH, pemérdarsie
KOHCTPYKIIMH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHHS MEXaHUKH B TEXHUKE (TUPOCKOI, BOJIOMET
U Jpyrue), ABUTATE]Ib BHYTPEHHETO CropaHUs, MapoBas TypOuHA, OBITOBOIl XOJIOJAMJIbHUK,
KOHIWIIMOHEP, TEXHOJOTUU IIOJIyY€HUSI COBPEMEHHBIX MaTepuajoB, B TOM 4HCIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
3IIEKTPONPUOOPOB, ra30pa3psiAHbIE JaMIIbl, TOIYIPOBOJHUKOBbBIE TPHOOPHI, TaIbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoauHaMuka.

Tema 4. Maznummnoe none.

B3anmoaeicTBiE MOCTOSHHBIX MAarHUTOB M INPOBOJHMKOB C TOKOM. MarHuTHoe moJIe.
Bekrop marauTHON MHAYKIMH. [[pyHIMI Cynieprio3unuy MarHUTHBIX MTOJIEH. JIMHUKA MarHUTHOM
WHIYKIIHAH.

MarsnutHoe mosie MpoBOJHUKA C TOKOM (TPSIMOrO HMPOBOJHUKA, KAaTYIIKH M KPYroBOTO
BUTKA). OnbIT Dpcrena.

Cuna Amrmepa, e€ HanpaBJIE€HUE U MOYJIb.

Cuna JlopeHma, €€ HampaBi€HHE W MOAYJb. JIBUKEHHE 3apsSKEHHOW 4YacTHUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

MarnautHoe nose B BeuecTse. @eppoMarHeTUKy, napa- U IMaMarHeTUKH.

TexHuueckue ycTpoMCTBa M TEXHOJOIMYECKHE IPOLECChl: NMPUMEHEHHE IOCTOSHHBIX
MarHuToB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpoJABHUraTesb SKoOu, yCKOpUTEIn
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.



KapruHa nMHMH UWHAYKOUM MarHUTHOIO IO IOJIOCOBOIO M MOAKOBOOOPAa3HOIro
IIOCTOSIHHBIX MarHuTOB.

KapTuHa JnuHUN MarHUTHOM MHIYKIMM MOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOIHUKA, KATYILIKH C TOKOM.

B3aumopneicTeue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BrUKeHUs MydKa 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeiCTBUSA 3TIEKTPOU3MEPUTENILHOIO IPUOOPAa MAarHUTONIEKTPUUECKONH CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuxym.

HccnenoBaHre MarHUTHOTO TOJISl IOCTOSTHHBIX MAarHUTOB.

HccnenoBanue CBOWCTB (heppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHATa Ha paMKy C TOKOM.

N3mepenue cuinbl AMiepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHIYKIIMU HA OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKYus.

SBnenue snexTpoMarHUuTHOM MHAYKIMH. [loTOok BekTOopa MarHutHOM MHAyKIuMu. DJ1C
MHAYKIMU. 3aKOH JIeKTpoMarHuTHo! uHaykuuu @apanes. Buxpesoe anexkrpuueckoe nose. Toku
Ddyko.

O/1C nHayKIMK B IPOBOJHUKE, IBHIKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

WNunyktuBHOCTh. Karymika WHAYKTMBHOCTM B LENU IIOCTOSHHOIO TOKa. SIBneHue
camonnaykuu. 3/1C caMonHayKIUU.

OHeprus MarHUTHOT'O TOJIS KaTYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuuyeckue ycTpoicTBa U TEXHOJIOTMUECKHUE TPOLECCHl: MHAYKLIMOHHAS [1€4Yb, COJIEHOMI,
3alUTa OT JIEKTPU3ALUU TEJl IPU JBUKEHUHM B MArHUTHOM T10JI€ 3€MIIH.

Hemoncmpayuu.

Habmonenune siBaeHMs 3J€KTPOMarHUTHON UHTYKIIUY.

Uccnenosanue 3aBucumocty 9J{C MHAYKIINN OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO TOTOKA.

IIpaBuno Jlenna.

[Tanenne MaruuTa B aJJFOMHUHHUEBOM (MeIHOI) TpyOe.

SIBrieHME CAaMOMHIYKIIU Y.

UccnenoBanue 3apucumoctu IIC caMOMHIYKIIMUA OT CKOPOCTU M3MEHEHUs CUJIbI TOKA B
LEMH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Omnpenenenye HHAYKIIMA BUXPEBOTO MarHUTHOTO TIOJISI.

HccnenoBanue sIBIEHNS CAMOWHTYKIUH.

COopka MoEH IEeKTPOMAarHUTHOT'O TeHepaTopa.

Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOAHbBIE KOTEOAHMS.



['apmonnueckue  konebanus. KuHemaTmueckoe U AMHAMHUYECKOE  OMMCAHHUE.
OHepreTudyecKoe ONMCaHMUE (3aKOH COXPAHEHN MEXaHUUECKON SHEprun). BelBog AMHAMUUYECKOTO
OTHCAHMsI TAPMOHUYECKHUX KOJIeOaHUI U3 UX YIHEPTETHUECKOT0 U KHHEMAaTHYECKOTO OMHCAHUSI.

Ammumatyna u ¢daza xonebanuii. CBs3b aMIUIMTYAbI KOJICOAHWNW MCXOAHOW BEJIIMYMHBI C
aMIUIUTYIaMU KojieOaHui €€ CKOPOCTU U YCKOPEHHS.

[Tepuon u yacrora xonebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEeMaTHYECKOTO
MmasiTHHKA. [leprnos cBOOOAHBIX KOJIEOAHUH PYKUHHOTO MAasITHUKA.

[TonsiTue o 3aryxaromux kojaedanusx. Beinyxxnennsie konebanus. Pesonanc. Pesonanchas
KpuBas. BiusHue 3aryxanus Ha BUJl PE30HAHCHOM KPUBOW. ABTOKOJICOAHUSI.

TexHnueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: METPOHOM, Yachl, Kayelld,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuch Kojae0aTeIbHOr0 ABMKCHHUS.

Habumronenne He3aBUCHMOCTH IIEPHO/a MaJIbIX KOJIe0aHUH rpy3a HA HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyXamuX KOJeOaHUH W 3aBUCUMOCTHU TEPHOa CBOOOTHBIX KOJICOaHUI
OT COTMPOTHBIICHUS.

HccnenoBanune konebaHWil Tpy3a Ha MAaCCUBHOM MpPYXHHE C II€NbI0 (OPMUPOBAHUS
NpeCTaBICHUN 00 HIeaTbHOW MOJIENTH TPYKHHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs PHEPTUH MPH KOJIeOaHHUIX rpy3a Ha MpYKUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

Habmroenue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJI€OaHUN HUTSHOTO U MPYKMHHOT'O MasiTHUKOB.

W3ydeHne 3aKOHOB JBIKEHUS TENa B X0/Ie KOJIeOaHH Ha YyIIPYroM IMOBECE.

W3ydeHue ABMKEHUS HUTSHOTO MasTHUKA.

[TpeoOpazoBaHue 3HEPTHH B IPYKUHHOM MasiTHUKE.

Hccnenoanue yObIBaHUS aMIUIUTY/IbI 3aTyXaOIINX KOJIeOaHUH.

HccnenoBaHue BEIHYXKICHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJI€OAHUSI B HUJI€AJTHHOM
kosnebaTesibHOM KOoHType. ®opmyna Tomcona. CBA3b aMIUIMTYIbl 3apsdjia KOHAEHcaTopa C
aMIUTUTYAOM CUJIBI TOKA B KOJIeOAaTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs PHEPTUH B UICATBHOM K0Je0aTeIbHOM KOHTYpeE.

3aryxamolue 3JeKTPOMarHuTHble KosieOaHUs. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
Kosie0aHusl.

IlepemeHHBIN TOK. MOIIHOCT NEPEMEHHOIO TOKAa. AMIUIMTYJHOE M JIEHCTBYIOILEE
3HaYeHHE CWJIbI TOKA U HAIIPSDKEHUS TPU Pa3IUYHON (popMe 3aBHCHMOCTH IEPEMEHHOTO TOKa OT
BpPEMEHH.

CuHycongalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIENIM CHHYCOUJAJIIBHOTO IEPEMEHHOTr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHUN.

Wneanbublii Tpanchopmarop. IIponsBoacTBo, nepenada U norpebiaeHUe AIIEKTPUYECKON
SHEPIHH.

DKOJIOTUYECKHE PHUCKU IPHU MPOU3BOJCTBE 3JEKTposHepruu. KynbTypa ucnoiab30BaHUS
AIIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpPOHCTBA M TEXHOJOTMYECKUE TMIPOLIECCHI: DJIEKTPUYECKUNH 3BOHOK,
reHepaTop NepPeMEHHOro TOKa, JINHUU 3JIeKTporepeaay.



Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOAHUH OT HHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX IEKTPOMAarHUTHBIX KOJIeOaHUH.

Mopenb 351eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, kaTylka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3oHanc mpu nocienoBaTenbHOM COCIUHEHUHM PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOopa.

YCTpONCTBO M IPUHIIUIL ACUCTBUS TpaHCcPopMaTopa.

Monenb TMHUY 3IIEKTPOIIEpeIadH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

Nzydenue Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEeI0BaTEIbHO COEAMHEHHbBIE KOHIEHCATOD,
KaTyILIKYy U PE3UCTOP.

HaOnroneHue 31eKTpOMarHuTHOIO Pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMPOMAHUNIHBIE BOIHb.

MexaHnueckue BOJIHBI, YCIOBUSA HX paclpocTpaHeHus. [lomepedynsle M IpoaosbHBIE
BosIHBL. Ilepuon, ckopocTs pacnpocTpaHeHMs U AjduHa BOJIHBL. CBOMCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, peIoMIICHUE, UHTepEpEHITHS U AU(PAKITHSL.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

[IIymoBoe 3arpsA3HEHNE OKPYXKAIOLIEH CPeIbl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHs M3IIy4€HHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3aummHas
OpHUEHTAIs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaKEHHE, MPEIOMJIEHHME, MOJISIpU3aLNs,
uHTephepeHIMs U AU(PaKIHSL.

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

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pannonokanusi.

DIEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAKOIIEH Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIBbHBIE MHCTPYMEHTHI,
pagap, paguoNpUEMHHUK, TeEJIEeBU30p, aHTeHHa, TenedoH, CBY-meusb, ynbTpa3BykoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpayuu.

OO0pa3oBaHue U paclpoCTPaHEHHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHU.

HabmioneHue oTpaxeHus U MPeOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnn 1 1uppakiind MEXaHUYECKUX BOJIH.

AKyCTHYECKUI1 pe30HaHC.

CBoiicTBa ynpTpa3ByKa U €ro IpUMEHEHHE.

HabmioneHue cBsA3M TPOMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOM
KoJIeOaHUH.



HccnenoBanne  CBOMCTB — DJIGKTPOMAarHUTHBIX — BOJIH:  OTPaKEHUE, IPEIOMIICHUE,
noJsipu3aus, Tupakuus, “HTepdepeHIus.

Oo6HapyxeHrne HHPPAKPACHOTO U YIBTPadUOIECTOBOTO U3TyUSHUH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHue pacrpocTpaHEHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsamonuHeitHOE pacnpocTpaHEHHUE CBeTa B OAHOpoaHOM cpene. Jlyd cBera. TouyeuHsblit
HCTOYHHK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHe M300pakeHUIl B IIIOCKOM
3epkane. Ceprudeckne 3epkaia.

[Ipenomnenue cBera. 3aKOHbI IMpeIOMIICHHS CBeTa. AOCONIOTHBIA  IOKa3aTelsb
npesnoMieHuss. OTHOCUTENbHBIA IOKa3aTenb mpeaomiieHus. [locTOSHCTBO 4acTOThl CBeTa M
COOTHOLLIEHHUE JUIMH BOJIH IIPU MEPEXO0/IE€ MOHOXPOMATUYECKOTO CBETA 4YEpe3 I'paHuUlly pas3zaeia
JIBYX ONTUYECKUX CPE.

Xon nyueit B mpusme. Jucnepcus ceera. CnoxHbIHN cocTaB Oenoro cBera. LIBer.

[Tonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi noaHoro BHyTPEHHET0 OTPaKEHHUS.

CoOuparomue W paccewBaromue JUH3BL. ToHKas nmH3a. DOKYCHOE pPACCTOSHUE U
ONTHUYECKasi CUJIa TOHKOHN JMH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUSI TOHKOM c(eprueckoi
JIUH3bI OT €€ TEOMETPUU U OTHOCUTEIIBHOTO [TOKA3aTEIsI PETOMIICHHUS.

®opmyna TOHKOM JIMH3bL. Y BEIUYEHHE, 1aBAEMOE JIUH30M.

Xona syya, IpOoIIEIIIEro JIMH3Y MO IPOU3BOJIbHBIM YIJIOM K €€ IJIaBHOW ONTUYECKON OCH.
[TocTpoeHne n300pakeHM TOYKH U OTPE3KA MPSMOU B COOUPAIOIINX U PACCCHBAIOIIMX JIMH3aX U
UX CHUCTEMaX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHocTh. ['11a3 kak onTuyeckas cucreMa.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.

BonnoBas omnrtuka. WHrepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTePGEPEHIIMOHHON KapTHHE OT ABYX KOT€PEHTHBIX
UCTOYHUKOB. [IprMepsl kaccuueckux HHTePHEPEHIIMOHHBIX CXEM.

Hudpaxkmus ceera. [udpaxuuonnas pemérka. YcioBue HaOMIOAEHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMAaTUYECKOTO CBETA HA IU(PPAKIIMOHHYIO PEIIETKY.

[Tonsspu3zanus ceera.

TexHuueckne YCTpONCTBA M TEXHOJIOIMYECKHE IIPOLECCHI: OYKH, JyIa, I[EpUCKOII,
¢doToannapat, MUKPOCKOII, TPOEKIIMOHHBIN armapar, IpOCBETICHUE ONTUKH, BOJJOKOHHAs ONTHKA,
T pakMOHHAs PEIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeioMIIeHUs CBETA.

Habmroienue noaHoro BHyTpEeHHEro oTpaskeHus. MoJienb cBeToBo1a.

HccnenoBanue Xx0/1a CBETOBBIX ITYUYKOB UEPE3 INIOCKONAPAIIENbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB N300paKeHUH B JIMH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6nronenue natepdepeHIinm crera.

HabmroneHre 1iBeTOB TOHKUX TIIEHOK.

Habmonenue nugpakuuu cera.

N3ydenue AuppaKkIIMOHHON PEIIETKH.



Hab6nronenune nudpakiinOHHOTO CIEKTpa.

Habmronenue aucrnepcuu cBera.

Habumronenue nonspusanuu cBera.

[TpuMmeHeHne NOIIPOUIOB UIsl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUN.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenue nokasaresns npeaoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHS OT BEIIECTBA (HAa MPUMEPE KHUJIKUX
JIUH3).

N3mepenue GpoKycCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenue n300paXkeHHs B CHCTEME U3 IJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenue n300paxxeHus: B CHCTEME U3 JBYX JIUH3.

KoHcTpynpoBaHHU€e TEIECKOIMMYECKUX CUCTEM.

HaGnronenue nudpakunu, UHTEpHEpEeHUUH U NOJSIpU3aluK CBETA.

N3ydeHne noasipu3aluy CBETa, OTPAXKEHHOIO OT MOBEPXHOCTU AUAJIEKTPHKA.

N3yuenne naTepGEpEHIINN Ja3ePHOTO N3TYICHUS Ha IBYX MIEIISX.

HaGnronenue nucnepcum.

HaGnronenue u uccnenoBanue AMGppakiuOHHOTO CIEKTpa.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3TydeHHs CBETOAMOAA TPU IOMOIIH TU(PAKIIMOHHOMN PEIIETKH.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCHUTEIBLHOCTH.

I'paHunpl NPUMEHMMOCTH KjacCHYecKOM MexaHukd. [locTynarel cnenuanbHOM Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHU U COKpAlllEHUE
JUIMHBI.

DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENSATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

TexHnueckue yCTpPONCTBA M TEXHOJOTMYECKHE IPOLIECCHl: CIYTHUKOBBIE NPUEMHUKH,
YCKOPUTENHN 3apsSKEHHBIX YaCTHLI.

YyeHnueckuil SKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.

OmnpeneneHne UMNyabca M SHEPTrUU PEISTUBUCTCKUX YacTull (o ¢otorpadusiM TPEKOB
3apsHKEHHBIX YaCTULl B MATHUTHOM IOJIE).

Pa3zpnen 7. KBanToBas pusuka.

Tema 1. KopnyckynapHuo-6011086011 Oyaausm.

PaBHOBecHOE TemoBOoe W3NMydYeHHE (M3JIydeHHE aOCONIOTHO YEPHOro Tema). 3aKoH
cMemieHus Buna. ['unoresa [lnanka o kBanrax.

@DOTOHBI. DHEPTHs U UMITYJIBC (POTOHA.

®oroaddext. OnpiTel A. I'. CtoneroBa. 3akons! poTodddexra. YpaBHeHue DiHIITEHHA
st potorpdexra. «KpacHas rpanuia» dpotodrddekra.

JlaBnenue cBera (B YacTHOCTH, JaBJIEHHME CBETa Ha aOCOJIOTHO TOIJIOUIAIOIIYI0 U
abCcoOTHO OoTpaskarollyto nosepxHocts). OnbiTh I1. H. JleOenena.

BonnoBeie cBoiicTBa yactun. Bomnel ne bpoinsa. JliimHa BonHbl ne bpoinst u pa3mepsl
o0JacTu JoKanu3aluuu ABMKYyIencs yactulbl. KopnyckynspHo-BoaHoBoH AyanusM. Judpaxnus
AJIEKTPOHOB Ha KPUCTAJUIAX.

Criernduka n3mepenuit B Mukpomupe. CooTHomeHus HeotpeaenéuHoctei I elizendepra.



TexHuuyeckue ycTpoHCTBa M TEXHOJIOTMYECKHE MPOLECCH: CIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTuuK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOANOI.

Hemoncmpayuu.

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

HccenenoBanue 3aBUCUMOCTH COIIPOTUBIICHHUS IIOJIYIIPOBOAHUKOB OT OCBEIEHHOCTH.
Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.
HccnenoBanue poropesncropa.

W3mepenue noctossuHoM [Inanka Ha ocHOBe uccnenoBanus Gorodrddexra.
HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHHUSL.

Tema 2. @usuka amoma.

OMBITHI O UCCIIEZIOBAHUIO CTpOeHUs aToma. [manerapHas moaens atoma Pesepdopra.

[Tocrynater bopa. M3nydenue u morjomieHrne (OTOHOB NPH MEPEXOJe aromMa ¢ OJHOTO
YPOBHSI SHEPTUU Ha APYTOM.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOJA.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

TexHuueckne YCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCHI: CHEKTPAIbHBIA aHAIN3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Monuens onbita Pesepdopra.

Habumtonenne nuHelyaTbIX CIIEKTPOB.

YCTpoKCTBO U AEUCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHILL.

Ornpenenenye IJIMHbI BOJHBI JIA3EPHOTO U3IIYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

HabGmronenue nuHeivyaToro crexkrTpa.

HccnenoBanue CrieKTpa pa3peKEHHOrO0 aTOMapHOTO BOJOPOAA U M3MEPEHUE NOCTOSTHHOU
Pun6epra.

Tema 3. Qusuxka amommno2o A0pa u 31eMeHMAPHLIX YaACMUuy,.

Hyxnonnas monens simpa I'eiizenbepra—MBanenko. 3apsin sapa. MaccoBoe 4mciio sijpa.
N3oTomnsl.

PanmoaktuBHOCTh. AJba-pacnaa. DNEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-
U3JIy4CHHUE.

3aKOH paJUMOaKTHBHOIO pacnaaa. PaavoakTuBHble u30TONbI B mpupoae. CoiicTBa
MOHU3HUPYIOUIETO U3JIyYeHUs. BausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢doH uznydenus. Jlozumerpusi.

DHeprus CBS3U HYKJIOHOB B siape. SnepHble cuibl. JlegekT macchl sapa.

Anepusie peakuuu. Jenenne wu cuHte3 sanep. SnepHsle peaktopbl. IIpobiemsl
YIPaBIEMOr0 TEPMOSACPHOTO CHHTE3a. OKOJIOIMYECKHME AaCMEKThl pa3BUTUS  sIEPHOMU
DHEPrETHUKHU.

MeTobl perucTpaluy U UCCae0BaHUs AIEMEHTAPHBIX YaCTHII.

@DyHIaMEHTAIbHBIE B3aUMOJECUCTBUA. bapnoHbl, Me30HBI U JenToHbl. [IpencraBnenue o
CranpaptHoil Mmonienu. KBapk-ritooHHas MOJAEIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHON Mojenu. TEMHass MaTepust U TEMHas SHEPIHsL.

EnuncTBO Qu3nyeckoil KapTUHBI MUpa.



TexHuueckne ycTpoNCTBa M TEXHOJOTHMYECKHUE MPOIECCHI: T03UMETP, KaMmepa BuiibcoHa,
SJCPHBIA  PEaKTOp, TEPMOSIEPHBIM peakTop, aroMHas OoM0a, MarHMTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIL30BAHUEM JI03UMETPA.

W3yuenne nornomeHus 0eTa-4acTuIl aTlOMUHHEM.

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otansl pa3BUTUA acTpoHOMUU. [IpuknanHoe 1 MUPOBO33pEHUECKOE 3HAYEHUE ACTPOHOMUH.
[TpruMeHUMOCTD 3aKOHOB (PU3HUKH I OOBSICHEHUS IPUPOJIBI KOCMHUYECKUX OOHEKTOB.

MeTtonpl acTpoHOMHYECKHX HccieqoBaHui. COBpEMEHHBIE ONTHYECKHUE TEJIECKOIIBI,
paznoTeNIecKOIbl, BHeaTMOc(hepHasi acTpOHOMHUSL.

Bun 38é31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bI, JIAaHEThI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Comnnue. Conneunast akTuBHOCTh. McTounuk snepruu ConHila v 3BE3/1.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpanbHbIA KJIACC — CBETUMOCTBY.
3BE3/1bI TVIABHOW MOCIEA0BATEIBHOCTUA. 3ABUCUMOCTh «Macca — CBETUMOCTh» JJIsl 3BE3/1 TJIaBHOM
nocieaoBarenbHOCTH. BHyTpeHHee crpoeHue 3BE3M. CoBpeMEHHbIE MPEACTABICHUS O
IPOUCXOXKACHNUHU U 3Botoluu CoslHIA U 3BE3]1. DTanbl )KU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxenune Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sApax TAAKTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon XaO6ma. PaszOeranme ramaktuk. Teopus
Bbonbiioro B3psiBa. PenukToBoe u3inydeHue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

Habmonenus 38€31H0ro0 HEOa HEBOOPYKEHHBIM IJ1a30M C UCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
NPUIIOKEHUH 1151 OTIpE/IEIeHUS OJI0KEHHSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO J1aTy: OCHOBHbBIE
co3Be3usi CeBepHOro MoNyIapus U spKue 3BE3/BI.

Habmonenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEN U 3BE3/IHBIX CKOIUICHUH.

Du3n4ecKuil MPaKTUKYM.

Crioco6b! u3MepeHus (PU3NYECKUX BEIMUYUH C UCIOJIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢u3nueckux BeauyuH. OlLeHKa TIpaHUI
IIOTPEUIHOCTEM.

[TpoBeneHue KOCBEHHBIX U3MEPEHUH, HCCIIE0BAaHUH 3aBUCUMOCTEN (PU3MUECKUX BEINYMH,
IpOBEpKa IMPEJUIOKEHHBIX TUnoTe3 (BbIOOp M3 paloT, ONMUCAaHHBIX B TEMAaTMUYECKHX pasjenax
«Y4YeHNYECKH SKCTIEPUMEHT, 1a00paTOpHbIe PaObOThI, TIPAKTHUKYM)).

O0o01marouiee moBTOpeHHUeE.

OO6oOuieHne W cUCTeMaTH3alUsl  COJAEp)KaHWs — pa3fenoB  Kypca «MexaHHKay,
«MonekynsipHas ¢U3NKa U TEPMOJUHAMHKAY», «IIEKTpoauHamuKay, «KoneOGaHus ¥ BOJHBI,
«OCHOBBI CIieMaNbHOM TEOpUHU OTHOCHTENbHOCTH», «KBaHTOBas @Qu3uka», «IIEeMEHThI
ACTPOHOMHUHU U aCTPOPUIUKI.

Posib Qu3uKM W acTpOHOMHUM B 3KOHOMHUYECKOH, TEXHOJIOTMYECKOH, COIUaIbHOW W
TUYECKOH chepax AeaTeTbHOCTH YeJIOBEeKa, POJIb U MECTO (PU3UKH M aCTPOHOMUHU B COBPEMEHHON
HAay4YHOW KapTHHE MHpa, 3HAYCHHE OIMHCATEIbHOW, CHUCTEeMATH3UPYIOIIEeH, OOBSICHUTEIHLHON W



MPOTHOCTHYECKON (YHKIIUNA (PU3HYECKOM TEOPUH, POIb (PU3NUECKON Teopuu B (OPMHUPOBAHUHU
npecTaBiIeHu 0 PU3NYECKON KapTUHE MHUPa, MECTO (PM3UYECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABICHUH O IPHPO/IE.

MexnpeaMeTHbIe CBSI3H.

W3yuenne kypca ¢husuku yriayon€HHOro ypoBHs B 11 Kilacce OCYIIECTBIISIETCS C YUETOM
COJIepKATEIBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle NOHAMUA, C6A3AHHBIE C UYUEHUEM MEM 0008 HAYUHO20 NO3ZHAHUA:
SIBIICHHE, Hay4HbIH (akt, rHmore3a, (u3MYecKas BeJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
HKCIEPUMEHT, MOJCTUPOBAHNE, MOJIEIIb, U3MEPEHHUE, IIOTPEIIHOCTH H3MEPEHH, N3MEPUTEIILHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peiieHre CUCTEMbl YpaBHEHUH. TpUroHOMeTprUecKUue (QYHKIIUU: CHHYC,
KOCHHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO. BEKTOpBI M HX
NPOCKIIMM Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB. IIpoM3BOIHBIC 3JIEMEHTApHBIX ()YHKIIHA.
[Tpu3Haku o100 TPEYTOIBHUKOB, OTIPEACICHNE TUIOMAAN TUIOCKUX (GUTyp B 00BEMa Tell.

Buonozus: >nextpudeckue sBICHUS B )KUBOU MPUPOJIE, KOJICOATEIIbHBIC IBUKCHUS B JKUBOU
NPUPOJIC, SKOJIOTUYECKUE PHCKH TIPU TPOM3BOJCTBE SJICKTPOIHEPTUH, 3SJICKTPOMATHUTHOE
3arps3HEHUE OKPYXKAIOIMIeH Cpeipbl, YJIbTPa3ByKOBas TUArHOCTUKA B MEIWIIMHE, ONTUYECKHE
SIBJICHUS B YKUBOW MPUPOJIE.

Xumusn: CTPOCHHUE aTOMOB W MOJICKYJ, KPUCTAJUTMYECKas CTPYKTypa TBEPIBIX Tel,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYCCKON PEIIETKHU, CIIEKTPAILHBIN aHAIIN3.

T'eozpaghus: marauTHBIC TIONMIOCAa 3€MIIH, 3aJIe)KM MAarHUTHBIX Py, POTOCHEMKA 3eMHOMN
MOBEPXHOCTH, celicMorpad.

Texnonozusn: pUMEHEHHE TIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, JIEKTPOIBUTATEIb
SIkoOu, reHepaTOp TMEPEeMEHHOI0 TOKa, WHAYKIMOHHAs Ie4Yb, JHUHHU OJJICKTpOIepesaad,
DIIEKTPOABHUTATENb, pajxap, paAUONPUEMHHUK, TENEeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIBTPa3BYKOBasl TMArHOCTUKAa B TEXHHUKE, IMPOCKIMOHHBIA ammapar, BOJOKOHHAs OINTHKA,
coJHeyHast OaTapesi, CIyTHUKOBbIE IPUEMHHKH, sJIEPHAsi YHEPreTUKA U IKOJIOTHYECKHUE aCTIEKThI
€€ pa3BUTHS.



I[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHWM A ITPOI' PAMMBI T10 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBLIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS yueOHOTro mpeamera «DHU3UKay J0KHBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
HO3ULIMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHMX
yOeXJeHUM, COOTBETCTBYIOILMX TPAJULHOHHBIM IIEHHOCTAM pOCCHilcKoro oOIiecTna,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE Pealu3allid OCHOBHBIX
HaIpPaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

rpakIaHCKOr0 BOCIIUTAHMA:

e CchOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3MLIMU OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

® [PUHATHE TPAJUIMOHHBIX OOIIEYETOBEYECKUX I'YMAaHHUCTUIECKUX U IEMOKPATHYECKHX
IIEHHOCTEM;

® TOTOBHOCTH BECTH COBMECTHYIO JICSITEIHHOCTh B MHTEpECaX TPaKIAHCKOTO OOIIECTBA,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30oBaTeIbHON OpraHu3aluu;

e yMEHHE B3aWMOJICHCTBOBATh C COIUAIBLHBIMA WHCTHTYTaMH B COOTBETCTBHHU C HX
(GYHKLIUSAMU ¥ Ha3HAUEHUEM;

® TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM EATETBLHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUS:

e c(hOpMHUPOBAHHOCTb POCCUMCKOM IPaykAaHCKOM NIACHTUYHOCTH, TATPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHUSM POCCHUHCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

e CrocOOHOCTH OLIEHUWBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSCh
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI M IIEGHHOCTH, B TOM YHCJIE B IEATEILHOCTH YYEHOTO;

® 0CO3HaHME JMYHOIO BKJaJa B IOCTPOEHUE YCTOHUNBOrO OYyIyIIEro.

ICTETHYECKOr0 BOCTIMTAHMA:

® OCTETHYECKOE OTHOUIEHHE K MHpY, BKJIIOYas JCTETUKY HAy4YHOTO TBOPYECTBA,

npuCyIIero Gpusnvyeckon HayKe.
TPYAOBOI'0 BOCIIMTAHMSA:

e UHTEpeC K pa3nyHbIM cdepaM NpoPecCHOHANbHONU IESTENbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyayIIeit
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

® TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U caMO0Opa3oBaHMIO B 00JacTH (U3UKU Ha
IPOTSKEHUH BCEH JKU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e c(hOPMHUPOBAHHOCTb HKOJOTHUYECKOM KYJIbTYphl, OCO3HaHME TJI00AJLHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

® [UIAHUPOBAHHE U OCYIIECTBJICHUE JIEHCTBHI B OKpY»Karollel cpeie Ha OCHOBE 3HAHHUS
1eJel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;



paclIMpeHHe OmbITa JEATEIbHOCTH 3KOJIOTHYECKON HAMpaBIIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 Pu3nKe.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAY4YHOW MAEATeNbHOCTH, TOTOBHOCTh B IIPOIIECCE H3YUYCHUS
(GU3UKKM  OCYIECTBIIATh  MPOEKTHYIO M HMCCIIEJOBATENIBCKYIO  JESTEIBHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/bHBbIE YHHBePCAJIbHbIE YUeOHbIe JeiCTBUS
Ba3oBble JJoruueckue geiicTBUA:

CaMOCTOSITENIEHO (DOPMYITUPOBATh M AKTyaJH3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

OIPENENATh eI AEITEIBHOCTH, 331aBaTh IIAPAMETPhl U KPUTEPUU UX JTOCTUKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B pacCMaTpUBAEMBIX (pU3HUECKUX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS N[poOJIeMbl C y4ETOM aHaiuM3a HMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JACATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OLICHUBATh PUCKU IOCJIEACTBUN AESITEIBHOCTH;

KOOPJWHUPOBATh W BBINOJIHATH PabOTy B YCIOBHSIX pPEATBHOTO, BUPTYaJbHOTO H
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBbie nccienoBaTenLCKHe AeliCTBUA.

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSMHU U METOJaMU (PU3UUIEeCKOU
HaYKU;

BJIa/IETh HABBIKAMH Y4€OHO-HCCIIEI0BATENBCKON U MPOSKTHOU AESITENFHOCTH B 001aCTH
¢bu3KMKHM, CHOCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOSITENIFHOMY TIOMCKY METOJIOB
pemieHus 3amad  (PU3MYECKOTO COJEPKAHUS, MPUMCHCHHIO PAa3JIMIHBIX METOJOB
[MO3HAHUS,

BJIQJICTh BUJIAMH JICATEIHHOCTH IO TOJYUYECHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPETAIIHH,
peoOpa3OBaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YUYEOHBIX CUTYAlUsIX, B TOM YUCIIE PU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH MTPUUMHHO-CJIEICTBEHHBIE CBSI3M M aKTyallU3MpOBaTh 3a/lady, BBIABUTATh
TUIOTE3Y €€ pelIeHus, HAXOIUTh apTYMEHTHI IS I0Ka3aTebCTBA CBOUX YTBEPKICHHIH,
3aJ1aBaTh MapaMeTPhl K KPUTEPHUH PEIICHUS,

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7aud pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHECHHE B HOBBIX YCIIOBHSIX;
CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 33]a4i B 00pa30BATEIbHON NESTENLHOCTH, B
TOM YHUCJIC TIPH U3yICHUH (PH3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT,

YMETh MEPEHOCUTH 3HAHUS 10 (PHU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEIEATEILHOCTH,
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;



BBIZIBUT'aTbh HOBBIC UICHU, IPCJIaraTb OpUTrnHAaJIbHBIC TOAXOAbI U PCILICHU,
CTaBUThb HpO6JI€MBI " 3a1a4u, JOIMYyCKAIHNEC AJIbTCPHATUBHBIC PCIICHUA.

PatGora ¢ undopmanmeii:

BJIQ/ICTh HABBIKAMU MMOTYYCHHS HHPOPMAITUHU (PU3HUECKOTO COICPIKAHUS U3 UCTOUHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIILHO OCYIIECTBIATh IMOUCK, aHAJIM3, CUCTEMATH3AlMI0 U
HMHTEPIIPETALMIO HH(POPMALIMK Pa3IMYHbIX BUIAOB U (hOPM IIPEICTABICHHUS,

OIICHHBATh JJOCTOBEPHOCTh HH(OPMAIIWH;

UCIIOJIb30BaTh CPEJCTBA HH(MOPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pCIICHNH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OPTraHU3AlMOHHBIX 3aJa4 ¢
coOnrofecHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHUEHBI,
pecypcocOepexeHusi, TPaBOBBIX M JTUYECKUX HOPM, HOPM HH(OPMAMOHHON
0€30I1aCHOCTH;

CO3/aBaTh TEKCTHl (DU3MUYECKOTO COJEp)KaHUS B pa3INYHBIX (opmarax ¢ y4éTom
Ha3HAUYCHUS MHPOPMALMU U IEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMy
NPECTABICHUS U BU3yaTH3allHU.

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

OCYIIECTBIISITH OOIICHHE HA ypoKaX (DU3UKHU U BO BHE-YPOUHOIl 1€ATEIbHOCTH;
pacro3HaBaTh NPEANOCHIIKA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;
pPa3BEPHYTO U JIOTUYHO M3Jaratb CBOKO TOYKY 3PEHHS C MCIOJIb30BAHUEM SI3bIKOBBIX
CPENCTB;

MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHANBUAYAIbHON pabOTHI,
BbIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUI C y4€TOM OOLIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4Je€Ha KOJIEKTUBA;

IIPUHUMATh 1I€JIM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBATH M KOOPAMHHPOBATH
JEUCTBUSA MO €€ JOCTHUKEHUIO: COCTABJATH IUIAH JACHUCTBHUM, pacupenensaTh pOiu ¢
y4€TOM MHEHHMI YY4aCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXJIOTO yYaCTHHUKAa KOMAaHIbl B OOIIUi
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTh HOBbIE MPOEKTHI, OLIEHUBATH UIECH C MO3ULIUA HOBU3HBI, OPUTHHAJIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISATh TMO3UTHUBHOE CTPATETHYECKOE IOBEACHUE B PA3JIMYHBIX CHUTYyaIUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPAKEHHE, OBITH HMHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MTO3HABATENBbHYIO JEATENLHOCTh B 00J1IacTH (PU3MKH U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1auH;
CaMOCTOATENIBHO COCTABJIATH IUIAH PEIICHUs PaCYETHBIX M KAYECTBEHHBIX 3a]a4y, ILIaH
BBITMIOJTHEHUS MPAKTUYECKOW pabOThl C yUETOM HMMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;

JIaBaTh OLEHKY HOBBIM CUTYaIlHsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
peleHune;

OLIEHUBATh IPUOOPETEHHBII OIBIT;



CHOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO 3PYAULUU B o0jactu (U3MKH,
MTOCTOSTHHO TTOBBIIIIATh CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B €ATEIbHOCTD, OLICHUBATD
COOTBETCTBUE PE3YNIbTATOB LEIIAM;

BJIAJCTh HABbIKAMU II03HABATEIbHOM pPE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU JIUIsl OLIEHKH CUTYallM, BBIOOpa BEPHOI'O PEIIECHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHWKEHUIO;
IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTHUX IIPHU aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;
NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAJIU3€ PE3YJIbTATOB IEATECIBHOCTH;
IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKH.

B nmponecce AOCTHUIKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTpaMMBbI 110 (1)I/I3I/IK€ JJIL
YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y 06y11a10m1/1xc;1 COBCPUHICHCTBYCTCA 3MOI.[PIOH&J'IBHBII>1
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHUE, BUACTh HAIIPABIICHHUS PAa3BUTHUSI COOCTBEHHOM AMOIIMOHAIBHOM cepsl, OBITh
YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHUsA,  BKJIIOYAIONIETO  CAMOKOHTPOJIb,  yYMEHHE  TNPUHUMATh
OTBETCTBEHHOCTbH 32 CBOE IMOBE/ICHUE, CTIOCOOHOCTD aIalTHPOBATHCS K IMOIIMOHAILHBIM
U3MEHEHHSIM H MIPOSIBIISITH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKIOYAIOUICH CTPEMIICHUE K JOCTHXKCHMIO LIEJIH U YCHEXY,
OINITUMHU3M, HHUIIMATHBHOCTh, YMEHHE JICHICTBOBATH, HCXO/ISl M3 CBOUX BO3MOXKHOCTEI;
OMIIaTuH, BKJ'II-O‘-I&IOHIG?I CHOCOOHOCTHh MOHUMATh OMOIHNOHAJIBHOC COCTOSIHUEC PYTUX,
YUUTBIBATh €r0 IpPH OCYIIECTBICHUU OOILEHUs, CIHOCOOHOCTh K COYYBCTBHUIO U
COIIEPEKMBAHHUIO;

COLMAIBbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAUBAaTh OTHOLIEHHS C
JIPYTUMH JHOJbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3periaTh KOH(IUKTHI.

I[TPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTh Yy OOYUaIOLIUXCSl YMEHUI:

NOHUMATh pPOJb (PU3UKK B DSKOHOMHYECKOH, TEXHOJOTMYECKOW, 3KOJOTUYECKOH,
COLIMAJILHONW M ATHYECKOM cdepax AesITeNIbHOCTH YeJIOBEKa, POjib U MECTO (PU3UKU B
COBPEMEHHOM HayYyHO! KapTHUHE MUPA, 3HAUEHUE ONIUCATEIbHOU, CHCTEMAaTU3UPYIOILEH,
OOBSICHUTENIBHOM W TPOTHOCTUYECKOM (QYHKIMHM (u3nueckol TeOpuH — MEXaHHKH,
MOJIEKYJISIPHOM (DU3UKHU U TEPMOJUHAMUKH, POJIb (PH3HMUECKON Teopuu B GOpMUPOBAHUN
MpeJICTaBICHUN 0 PU3NYECKON KapTHHE MUPA;

pa3ianyaTh yCIOBUS IPUMEHUMOCTH MoJiesiel GU3NYECKUX Tel U IPOLECCOB (SIBICHUMN):
UHEepLUalbHasl CUCTEMa OTcu€Ta, abCONIIOTHO TBEPJOE TEJO, MaTepuanbHas TOUKa,
PaBHOYCKOPEHHOE JIBUXKEHHE, CBOOOIHOE MaJieHue, aOCONIIOTHO yrpyras nedopmanus,
abCOJIIOTHO YNPYyroe U aOCOIIOTHO HEYIPYroe CTOJIKHOBEHHS, MOJIEH ra3a, >KUKOCTH



U TBEPAOro (KPUCTAJUIMYECKOTO0) Tela, UIealNbHBIN ra3, TOYSUHBIH 3apsii, OJHOPOJAHOE
AIIEKTPUYECKOE T10JIE;

pa3iauyath yciaoBHUsS (TpaHUIBl, 00JacTH) NPUMEHHUMOCTH (PU3MYECKUX 3aKOHOB,
NOHMMATh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OTPAaHUYEHHOCTH
UCIIOJIb30BaHUS YAaCTHBIX 3aKOHOB;

aHATM3UPOBAaTh W OOBACHATH MEXAHWYECKHE TIPOLECChl M SBJICHHSA, HCIIOJIb3YS
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBI MEXaHUKHU (OTHOCHTEIBbHOCTh MEXaHHYECKOIo
IBUXKEHHS, (OpMYJIbl KMHEMAaTUKU PaBHOYCKOPEHHOI'O ABI)KEHHUS, MpeoOpa3oBaHUs
["anunes a1 CKOPOCTU M IEpEMELIEHM S, 3aKOHbI HpI0TOHA, IPUHILIUIT OTHOCUTEIBHOCTH
["anunes, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHBl COXpPaHEHMsI UMIyJIbca U
MEXaHUYECKOI PHEPIuu, CBA3b padOThI CUIIBI C U3MEHEHUEM MEXaHMYECKON PHEepruu,
yCIIOBUSL paBHOBECHS TBEPAOrO Teja), MPU STOM MCIOIb30BaTh MaTeMaTHYeCKOe
BBIPQ)KEHUE 3aKOHOB, YyKa3blBaTh YCIIOBHS MPUMEHUMOCTH (DU3MYECKHX 3aKOHOB:
npeoOpa3zoBanuii ['anmuies, BTOPOro W TpeThero 3akoHOB HproTOHA, 3aKOHOB
COXpAHEHHUs UMITYJIbCa U MEXaHNYECKOM SHEPruu, 3aKOHA BCEMUPHOIO TATOTEHUS;
AQHAIN3UPOBATh U OOBSACHATH TEIJIOBBIE IPOLECCHl U SIBJICHUS, UCIOIb3Ysl OCHOBHbBIE
nonokeHus MKT u 3akoHbI MOTEKyIsipHON (PU3UKK U TEPMOJUHAMUKY (CBS3b IaBICHUS
UJeaNbHOr0 ra3a CcO CpPEeIHEW KUHETUYECKOM OHHEpruel TEIIOBOr0 JIBHXKEHHS H
KOHIIEHTpaLEHN ero MOJIEKYJ, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEAHEN KHHETHUECKON
SHEpPrueil TEIUIOBOTO JBMIKEHMSI €ro YacTHll, CBS3b JAaBJICHUS HJI€aJIbHOIO Ta3a C
KOHILIEHTpaluenl MOJIEKYJ U €ro TeMIiepaTypoii, ypaBHeHue MenaeneeBa—Kianelipona,
NEePBBIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS YHEPTHH B TEIJIOBBIX MPOIIECCaX),
IIPU 3TOM HCIIOJIb30BATh MAaTEMAaTUYECKOE BBIPAXKEHHUE 3aKOHOB, YKa3bIBAThb YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KnaneipoHa;

AQHAIN3UPOBATh M OOBACHATH AJIEKTPUUYECKUE SIBICHUS, MCIHOJB3YS OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI JIEKTPOIMHAMUKHU (3aKOH COXPaHEHMsI AJIEKTPUUECKOI0 3apsija,
3akoH KyloHa, NOTEHIMAIBHOCTB AEKTPOCTATUYECKOTO NOJISA, IPUHIIMII CYIIEPIIO3UIIUN
AIIEKTPUYECKUX TOJIEH, TIPU ITOM YKa3bIBas yCIOBUSA NPUMEHUMOCTH 3aKkoHa KysoHa, a
TaK)K€ MPAKTUYECKH Ba)KHbIE COOTHOIIEHMsS: 3aKOHbI OMa Ui ydacTKa LEeNU U Ui
3aMKHYTOH aseKkTpuyeckoi 1ienu, 3akoH /xoynsa—Jlenna, npasuia Kupxroda, 3akoHbl
Ddapanes 1715 2JIEKTPOIU3A);

ONMMCHIBATh (PU3MUECKUE MPOLIECCHl U SIBICHMSI, HCIIONb3Yys BEJIMYUHBL: MEepeMEIlEHNE,
CKOPOCTb, YCKOPEHHE, UMITYJIbC T€Ja U CUCTEMBI TEJN, CHUJIA, MOMEHT CHJIbI, JaBJICHHE,
NOTEHLIMAJIbHAsl SHEPrusi, KUHETHYecKas HHEeprus, MexXaHudeckas sHeprus, padbora
CHUJIBI, IEHTPOCTPEMUTENILHOE YCKOPEHHE, CUJIa TSKECTH, CUJIa YIIPYTrOCTH, CUjla TPEHUS,
MOITHOCTb, SHEPTHUsl B3aUMOIEHCTBHSI Tea ¢ 3eMiIENH BOJIN3U e€ TOBEPXHOCTH, SHEPTUs
ynpyroi aedopManuu MpyXHHbI, KOJIWYECTBO TEIUIOTHI, a0CONIOTHAs TemIleparypa
Telna, paboTa B TEPMOAMHAMUKE, BHYTPEHHSISI SHEPTUsl UI€AIbHOTO OJTHOATOMHOTO T'a3a,
paboTa wWIeaTbHOTO Ta3a, OTHOCHUTENbHAs BIAKHOCTh Bo3ayxa, KIIJ wmaeampHOTO
TEIUIOBOTO JIBUTATElNsl; IEKTPUUYECKOE I0Jie, HANPSXKEHHOCTh AJIEKTPUYECKOrO MO,
HANpsDKEHHOCTH TOJISI TOYEYHOrO 3apsiia WM 3apsDKEHHOTO I1apa B BaKyyMe W B
JUDJIEKTPUKE, MOTEHLHAN JJIEKTPOCTaTUYECKOrO TOJs, Pa3HOCTh IOTEHIIMAJIOB,
JNEKTPOABIIKYINAs CHJIa, CUjla TOKa, HaNpsDKEHUE, MOIIHOCTh TOKa, JIEKTpUYecKas
€MKOCTb IJIOCKOTO KOHJEHCAaTOpa, COPOTUBJICHUE yYacTKa IEMH ¢ T0CIIe10BaTEIbHBIM
U TapauIeIbHBIM COEAMHEHHEM DPE3UCTOPOB, DHEPrus JJIEKTPUUYECKOTO IO
KOHJEHCATOPa;



O0BSICHATH OCOOCHHOCTH POTEKaHUS (PU3NUECKUX SBJICHUN: MEXaHUYECKOE ABIKEHHE,
TEIIOBOE ABM)KEHHE YACTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JIBUKEHUE,
muddy3us, ucmapeHue, KUIMCHWE W KOHACHCAIWsS, TUIABIICHUE WM KPUCTAILTU3ALUSA,
HAIpaBJIEHHOCTb  TEIUIONEpEAauu, AJIEKTpU3alus Tell, 3KBUIOTEHLUUAIbHOCTh
MTOBEPXHOCTH 3aPSKEHHOIO ITPOBOIHUKA;

MIPOBOJNTH WCCIICIOBAHUE 3aBUCHMOCTU OJHOW (DM3MUYECKON BEIWYMHBI OT JAPYroM C
UCIIOJIb30BAHUEM IMPSMBIX H3MEPEHUH, MpU HSTOM KOHCTPYUPOBATh YCTAaHOBKY,
bukcupoBaTh pe3yabTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpaduKoB C Y4€TOM aOCOJIOTHBIX IOTPEIIHOCTeH WM3MEpPEeHMH, JAelaTh BBIBOJBI IO
pe3yJbTaTaM MCCIIEI0BaHuUS;

MPOBOANTH KOCBEHHBIC H3MEpPEHUs (PUINYCCKUX BEIMYWH, MPH ITOM BBIOHPATH
ONTUMATBHBIA METOJ W3MEPEHHUS, OICHUBATh aOCONIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEUIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

IIPOBOJIUTH OTIBITHI IO MTPOBEPKE MPEIIOKEHHON TUIIOTE3bI: IJITAHUPOBATH SKCIICPUMEHT,
coOupaTh FIKCIIEPUMEHTATIBHYIO YCTAHOBKY, AaHATTU3UPOBATh MOJIyU€HHBIE PE3yIbTaThl U
JIeJ1aTh BBIBOJI O CTaTyCe MPEI0KEHHON THIIOTE3bI;

coOnrofarh mpaBuia 0e30MacHOro TpyJaa IMpH MPOBEICHUU HCCIEIOBAaHHM B paMKax
y4eOHOr0 SKCIIEpUMEHTA, MpPaKTUKyMa U y4eOHO-HCCIEI0BAaTENIbCKOW M IPOEKTHOM
JESATEIbBHOCTH C MCIOJIb30BAHUEM HW3MEPUTEIbHBIX YCTPOWCTB U J1TAOOPATOPHOIO
000pyI0BaHus;

peath pacy€THbIE 3a/Ja4H C IBHO 3aJJaHHOW U HESIBHO 3aJJaHHON (PU3MUECKON MOJIETIBIO:
HA OCHOBAaHMM aHallM3a YCJIOBHsI OOOCHOBBIBATH BBIOOp (PHU3UYECKOW MOJEINH,
OTBeuarolIeil TpeOOBaHUAM 3a/1a4H, IPUMEHAITH (GOPMYJIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYJIATBl  (PU3WYCCKUX TEOPUN TIPH HCIIOJIB30BAHUH MAaTEMaTHYCCKHX METOJIOB
peuieHus 3agav, MPOBOJAUTH pacyéThl HA OCHOBAaHWUM HMEIONIUXCS JaHHBIX,
AQHAJIM3UPOBATh PE3yJAbTAaTbl M KOPPEKTUPOBATh METOJbl PEHICHUS C Y4ETOM
MOJIYYEHHBIX PE3YJIbTATOB;

peliaTh KauecTBEHHBIE 3a7auu, TpeOyrolre MpUMeHEHUs 3HAaHUI U3 Pa3HbIX Pa3/IesioB
Kypca (M3MKH, a TakKe HHTETpallMd 3HAHUW U3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAay4YHOTO IIMKJIA: BBICTPAMBATh JIOTMYECKYIO IEMOYKY PACCYKICHUH C ONMOpOil Ha
M3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (U3NYECKHUE SIBICHMUS,

HCIIOJIH30BaTh TEOPETUUECKUE 3HAHUS JIJIsi OOBSCHEHUS OCHOBHBIX MPUHIIUIIOB pabOTHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUUECKUX YCTPOHUCTB M TEXHOJIOTUYECKUX MTPOIIECCOB;
MIPUBOAUTH MPUMEPHI BKJIAJ]a POCCUUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B PAa3BUTHE
HayKH, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHI;

AQHAIM3UPOBATh M  OLIEHWBATh TMOCIEJICTBUS OBITOBOM M  MPOU3BOACTBEHHOMN
NESTEIbHOCTH YeJOBEKa, CBSI3aHHOW ¢ (U3MYEeCKMMH TMpoIeccaMu, C TO3HIIHMA
9KOJIOTHUYECKOM 0e30MacHOCTH, Ipe/ICTaBICHUN 0 paloHaIbHOM
PUPOIONONB30BAaHUH, a TAaKXKe Pa3yMHOM HCIOJIb30BaHUU JIOCTHXKEHUN HAyKU U
TEXHOJIOTHH JIJIsl TaTbHEHUIIEro pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

MIPUMEHSATH Pa3JINYHbIE CIIOCOOBI pabOThI ¢ HHPOPMAITHEH HU3UIECKOTO COAEPKAHUS C
UCTIONIb30BAaHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TPU ITOM
HCIIOJIb30BaTh COBPEMEHHBIE HHPOPMAITMOHHBIE TEXHOJIOTHH I TIOUCKa, TIepepaboTKu
U TIPEIbSBICHUS YU€OHON M HAYIHO-TIOMYJIIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U



UHTEpIpeTanuyd WHHOPMAIHH, TTOTYYCHHOW M3 Pa3JIMYHBIX HCTOYHHKOB, KPUTHUECKH
AHATM3UPOBATh MONydyaeMyl0 MHPOPMAIUIO U OICHUBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIONINXCS 3HAHUMN, TaK ¥ HA OCHOBE aHAJIN3a UCTOYHUKA WH()OPMAIINH;
MPOSIBIISATE  OPTaHU3ALMOHHBIE ¥ MO3HABATCIIBHBIE YMEHHS CaMOCTOSTEIHHOTO
npuoOpeTeHUs] HOBBIX 3HAaHUH B TIPOIECCE BBHIMOJHEHUS IMPOCKTHBIX W Y4eOHO-
UCCIIEIOBATEIICKUX Pa0OT;

paboTaTh B TpyIIe C WCIOJIHEHUEM Pa3IMYHBIX COIUAIBHBIX POJICH, IUIAHHPOBATH
paboTy TpyIIbL, palMOHAIBLHO pACHpPEACTATh JACATEIBHOCTh B HECTaHAAPTHBIX
CUTYaIUsX, aJICKBaTHO OIICHUBATH BKJIAJ KAXKIOTO M3 YYaCTHUKOB TPYIIIEI B PEIICHUE
paccMaTpuBaeMoid MPOOIIEMEI;

NOPOSIBIISATE  MOTHUBALMIO K Oynymed 1podecCHOHATbHOW — JIEATEIBHOCTH IO
CHEIHUATBHOCTIM (PH3UKO-TEXHUIECKOTO TPODUIIS.

K xonny oOyuenust B 11 knacce npeIMETHbIE pe3ylbTaThl Ha YriyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSl YMEHUI:

HOHUMAaTh poOJb (U3MKKM B SKOHOMHYECKOM, TEXHOJOTMYECKOHW, COLHUAIbHOW U
ATHYECKON cdepax IesTeIBbHOCTH YeNOBEKa, POJb U MEeCTO (PU3MKH B COBPEMEHHOM
Hay4YHOM KapTHHE MHUPA, POJIb ACTPOHOMUU B IPAKTUYECKOU JESITEIBHOCTH YEJIOBEKA U
JAIBHEHWINIEM  HAy4yHO-TEXHUYECKOM  Pa3BUTHH, 3HaYCHUE  ONMCATEIbHOU,
CUCTEeMATHU3UPYIOIIEH, OOBSCHUTENBHON M MPOTHOCTHYECKON (PYHKIMH (u3nueckoit
TEOPUM — OJJIEKTPOJMHAMHKH, CIELUAIBHOM TEOPUM OTHOCUTEIBHOCTH, KBAaHTOBOM
¢u3uku, ponb GU3NUECKol Teopuu B (POPMUPOBAHUH MPEACTABICHUN O (PU3UIECKOM
KapTHHE MHUpPA, MECTO (PU3MYECKONH KapTHHBI MHpa B OOILEM psy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX NPEACTABIECHUN O IPUPOJE;

pas3ynyarh yCIOBUS IPUMEHUMOCTH MOAeel (PU3NYEeCKHUX Tel U MPOLECCOB (SIBJICHUIN):
OJHOPOJHOE DJJIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE II0Js, TapMOHUYECKHUE
KojeOaHusl, MaTeMaTUYeCKUHd MAasTHUK, WACaJIbHBIA MNPYXUHHBIH  MAasTHUK,
rapMOHHYECKHE BOJIHBI, HJI€aIbHBIN KOJIEOATEeNbHbIM KOHTYp, TOHKAas JMH3a, MOJeNIeH
aToma, aTOMHOTO s1/Ipa U KBAHTOBOW MOJEIIA CBETA,

paznuuath ycloBUsS (TpaHUIlBL, 00JIACTH) NPUMEHUMOCTH (U3HUECKUX 3aKOHOB,
NOHUMAaTh BCEOOIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
WCITOJIb30BAaHUsl YaCTHBIX 3aKOHOB;

aHAJTM3UPOBaTh U OOBSACHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SIBICHHS, HCIIOJIb3Ys
OCHOBHBIE TIOJIO)KEHHMSI M 3aKOHBI DJIEKTPOAVMHAMUKM M CHELUUAIbHOM TEopuu
OTHOCHUTENIBHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTo 3apsia, cuia Amiepa, cuia
JlopeHnia, 3aKOH D3JEKTPOMarHUTHOM MHAYKIMM, npaswio Jlenma, cBszp JOC
CaMOMHYKIUU B 3JIEMEHTE MIEKTPUYECKON LIENIH CO CKOPOCTHIO U3MEHEHUS CUIIbI TOKA,
MOCTYJIaThl CIIEUATbHON TEOPUH OTHOCUTEIBHOCTH DHHIITENHHA);

aHAJTM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHl U SABJICHUS, UCHIOIb3Ys IMOJ0KEHUS
KBaHTOBOH (u3uku (ypaBHeHue OuHIITENHHA 11 QoTod3ddexTa, mepBold U BTOPOM
MoCTynaTel bopa, MpuUHIMI COOTHOIICHUST HeompeneneéHHocTen I 'eizendepra, 3aKOHBI
COXpaHEHHUs 3aps0BOI0 U MacCOBOI'O YUCEI U DHEPIMM B AJEPHBIX PEAKLUAX, 3aKOH
PaMOaKTUBHOTO pacraja);

OIUCHIBATh (PU3MUYECKHUE MPOLECCH! U SBJICHHS, UCIIOIb3Ys BEIMUUHBL: HANPSHKEHHOCTH
AIIEKTPUYECKOTO I10JIs, MOTEHIUAN HIEKTPOCTATUYECKOIO T10JIsA, Pa3HOCTh ITOTECHIUAIOB,
3JIEKTPOABMKYIIAs CHWJIA, WHAYKIUS MAarHUTHOIO IIOJII, MAarHUTHBIA TIOTOK, CHia



Ammepa, WHIYKTUBHOCTb, OJCKTPOJBIDKYINAS CHJIA CAMOWHAYKIHH, OSHEPIrHs
MarHUTHOTO TIOJISI TIPOBOJTHUKA C TOKOM, PEISTUBUCTCKUN MMITYIIBC, MTOJHAST SHEPTHS,
SHEPTHUs TIOKOSI CBOOOHOM YaCTHUIIbI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO H
3aps] Aapa, SHEPTUsl CBA3U SIpa;

OOBSICHATE OCOOEHHOCTH TPOTEKaHHUs (PU3MUYECKUX SBJICHUH: 3JICKTPOMArHUTHAS
MHTyKIUS, CAMOMHIYKIHS, Pe30HAHC, MHTephepeHIns BOJIH, TUdpaKkuus, IUCIepCHs,
MOJTHOE BHYTPEHHEE OTpaxkeHue, hotornekrpuueckuii apdext (poroaddekr), ansha- u
Oera-pacmansl saep, raMMa-u3iIydeHue sjep, Gu3ndecKue MPUHIMIBI CIIEKTPAIbLHOTO
aHajM3a ¥ paboTHI JT1azepa;

OTIpeNeNATh HalpaBieHUEe WHAYKIUU MAarHUTHOTO TOJSI MPOBOJHUKA C TOKOM, CHIIBI
Awmmnepa u cunel JlopeHiia;

CTpPOUTh H300paKEHHE, CO37aBaeMO€ IUIOCKMM 3€pKajioM, TOHKOW JIMH30H, U
PACCUUTHIBATH €TO XapAKTEPUCTHKH;

NPUMEHSATh OCHOBOIOJIATAlOIINE aCTPOHOMHUYECKHE TOHSTHS, TEOPHHA W 3aKOHBI IS
aHaIM3a U 00bSICHEHNST (PU3MYECKUX IPOLIECCOB, TPOUCXOIAIINX B 3BE3/1aX, B 3BE3IHBIX
cUCTeMaXx, B MEXTaJTaKTHYECKOU Cpesie; ABMKEHHSI HEOECHBIX TeJl, YBOJIOINH 3BE3T U
Bcenennoii;

IIPOBOJUTH HCCIICAOBAHHE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCIHOJIH30BAHHUEM
HPSMBIX U3MEPEHHH, IIPH TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH Pe3yIbTaThl
NOJYYCHHOH 3aBUCHMOCTH (M3MYECKUX BEIMYMH B BUAE TIpadUKOB € Y4ETOM
aOCOJNIOTHBIX ~ TMOTPEIIHOCTEH W3MEPeHMH, JenaTh BBIBOABI IO  pe3ysbTaram
UCCIIC/IOBAHMS,

IPOBONTh KOCBEHHBIE H3MEpeHHs (U3NYECKUX BEIWYHMH, ITIPH STOM BBIOMPATh
ONTUMAIIHBIA METOJ H3MEPEHHs, OIICHWBATh AaOCOJIOTHBIE M OTHOCUTEIIbHBIC
HOTPEIIHOCTH TPSMBIX M KOCBEHHBIX U3MEPCHHUN;

MIPOBOJIUTH OITBITHI TIO MTPOBEPKE MPEATIOKEHHON THITOTE3bI: IIIAHUPOBAThH SKCIIEPUMEHT,
COOMpaTh IKCIIEPUMEHTAIHLHYIO YCTAHOBKY, aHAJTM3UPOBATH MTOJTy4YEHHBIE PE3YIbTAThI U
JieNiaTh BBIBOJI O CTaTyce NPEeASIOKEHHON TUIIOTE3bI;

OITUCHIBATh METO/IbI MIOJTYYCHHUSI HAYYHBIX aCTPOHOMHYECCKUX 3HAHHIA;

coOmoIaTh MpaBmiia 0€30MacHOTO TpyAa NMPH MPOBEIACHUN HCCIEIOBAaHHNA B paMKax
y4eOHOT0 3KCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIEI0BATEIbCKOW U TNPOEKTHOU
JIEATENIFHOCTH C HCIOJIb30BAaHHEM HM3MEPHUTENFHBIX YCTPOWCTB M J1a0OpPaTOPHOTO
000pyI0BaHNS;

penrate pacu€THBIC 3a/1a9M C SIBHO 33JJaHHOW U HESIBHO 33/1aHHOHN (PM3MUECKOI MOJIEIBIO:
Ha OCHOBAaHWHW aHAlM3a YCIOBHA BBHIOMpATh (U3NUYECKHE MOJIENH, OTBEYAIOIINE
TpeOOBaHUSAM 3aJau, TPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIATHI
(U3MYECKUX TEOPH NMPU HCIOJIH30BAaHHM MAaTEMAaTUYECKMX METOJOB PELICHUs 3ajad,
IPOBOJIUTH PACUETHl HA OCHOBAHHU UMEIOIIMXCS TaHHBIX, aHAJTM3UPOBATh PE3yIbTaThl U
KOPPEKTHPOBATH METO/IbI PEIICHHSI ¢ YIETOM MOJTyUYEHHBIX PE3YIIbTAaTOB;

penaTh Ka4eCTBEHHBIE 33/1a4H, TPEOYIOIe IPUMEHEHUS 3HaHUI U3 Pa3HbIX Pa3JelioB
Kypca (QH3WKH, a TaKKe WHTErpallid 3HAHUA W3 APYrHX TPEJAMETOB €CTECTBEHHO-
HAYYHOTO IIMKJIA: BBICTPAMBaTh JIOTHUYECKYIO IIETIOYKY PACCYXIEHHHA C OMOpOH Ha
U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SBICHUS;

UCTIOJIF30BaTh TEOPETUYECKHUE 3HAHUS JUTSI OOBSICHEHHSI OCHOBHBIX NMPUHIIUIIOB paOOTHI
U3MEPUTENBHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MPOLIECCOB;



MPUBOUTH MPUMEPHI BKIIAJa POCCUUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B PA3BUTHE
HayKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOLIEIrO0 MHpAa, B pPa3BUTHE TEXHUKU U
TEXHOJIOTHiA;

AQHAIM3UPOBAaTh U  OLEHUBATh IOCIEJACTBUS OBITOBO U  MPOU3BOACTBEHHOMN
JESTEIIbHOCTH YeJIOBEKa, CBSI3aHHOW ¢ (DU3MYECKMMH TMPOIECCaMH, C TIO3HIIHA
HKOJIOTHYECKOM 0e30MMacHOCTH, MIPEICTaBICHUIA 0 paroHaIbHOM
MPUPOJIONIONL30BAaHUH, a TaKXKe Pa3yMHOM HCIOJIB30BAHUU AOCTM)KCHUNW HAyKH U
TEXHOJIOTHH JIJIs TalbHEHIEero pa3BUTHS YEI0BEYECKOro 00IeCTBa;

MPUMEHSTh pa3INYHbIe CIIOCOOBI paboThI ¢ HHpOpMAIUeil GU3NYECKOTO COAEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
UCIIOJIb30BaTh COBPEMEHHBIC HHPOPMAITMOHHBIE TEXHOJIOTHH JUISI TOMCKA, IepepaboTKu
U MIPEAbSBIICHUS YIeOHOW W HAYYHO-TIOMYJISIPHOW WH(GOPMAIIUHU, CTPYKTYPHUPOBAHUS U
UHTEpIpETalui UHPOPMAINH, TOTYYCHHOW U3 Pa3IMYHbIX MCTOYHHUKOB, KPUTUYECKU
AHAIM3UPOBATh MONy4yaeMyl MHGOpPMAIUIO U OICHUBATh €€ JTOCTOBEPHOCTh KaK Ha
OCHOBE UMEIONINXCS 3HAHUMN, TAK M HA OCHOBE aHAJIN3a HCTOYHUKA WH()OPMAIINN;
IPOSBISATE OPraHM3ALMOHHBIE M IO3HABaTENbHbIE YMEHHUS CaMOCTOSITEIILHOTO
NPUOOPETEHUST HOBBIX 3HAHWW B TIPOIECCE BBHITIOJHEHHUS IPOCKTHBIX U y4eOHO-
HCCIIEIOBATENLCKUX PadoT;

paboTtaTh B TPYIIE C HCIOJHCHUEM DPA3JIMYHBIX COIUAIBHBIX POJICH, TIAHHPOBATH
paboTy TpYMIbI, pPAMOHAIBHO pPACHpeNesTh IeSTeNbHOCTh B HECTaHJAPTHHIX
CUTYallUsX, aJIcKBaTHO OLICHUBATh BKJIAJ KaXKIOTO M3 YYaCTHUKOB TPYIIIHI B PELICHUE
paccMarpuBaeMoi poOJIEMBI;

NOPOSBIATE MOTHUBALMIO K Oynymed mnpodeccHOHATbHON — JIeATENbHOCTH IO
CHEIUATBHOCTSIM (PH3UKO-TEXHUIECKOTO TTPODHUIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosmm4ecTBo yacos DJIeKTPOHHBIE
N (mudposrie)
HaumeHoBaHHe pa3e/10B M TeM NMPOrPaMMbl Konrpoasnbie | IIpakruueckue
n/n Bceero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. HAYUHBIA METO/I TIO3HAHMS ITPUPO/IbI
11 HayuHsIit MeTO TO3HAHUS TIPUPOIBI 6
Hroro no pasnery 6
Pa3zgen 2. MEXAHUKA
21 Kunematnka 10 1
2.2 Junamuka 10
2.3 CraTuka TBEpOrO TEena 5 1
24 3aKOHBI COXpAaHEHUS B MEXaHUKE 10 1
Hroro no pazmery 35
Pazpnen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOAUHAMMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKHHETHYECKOH Teopun 15 1
3.2 Tepmoannamuka. T eraoBbie MaIIUHBI 20 1
33 ArperaTHble cocTOsTHUS BerecTBa. Pa3zoBsie 14 1
TIepex0Ibl
HUroro no pazneny 49
Pazpnen 4. JIEKTPOJUHAMUKA
4.1 ‘ DnexTpuueckoe noje 24 1
4.2 ‘ ITocTostHHBIN ANIEKTPUYECKUHA TOK 24 1
4.3 ‘ Toku B pa3nuuHBIX cpegax 6
Hroro mo pazueny 54

Pazgen 5. PUSUYECKHI MPAKTUKYM




5.1 Ou3nYeCKui TPaKTUKYM 16 16
HUroro no pazneny 16
PesepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 170 16




11 KJIACC

KoauuyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3iesioB U TeM (uudposbie)
KonTposabHbie Ipakrnueckue
n/n MPOTrpaMMBbI Bcero o0pa3oBaTe/bHbIE
padoTsI padoTsI
pecypchl
Pazngen 1. QJJIEKTPOAUNHAMUKA
11 MarsuTHOE 11071e 14
1.2 DNeKTpOMarHUTHasE HHAYKIUS 13 1
Hroro mo pazneny 27
Pazgen 2. KOJIEBAHUMS U BOJIHBI
2.1 MexaHnuecKue KoeOanus 10
2.2 DeKTpOMarHUTHBIE KOJIeOaHus 15
2.3 MexaHHUYECKHE U 3JIEKTPOMArHUTHBIE BOJIHBI 10 1
24 OnTuka 25 1
HUroro no paznmery 60

Paznen 3. OCHOBBI CIIEIITUAJIBHOM TEOPUA OTHOCHUTEJBHOCTH

3.1 Ocuosel CTO 5
HWroro no pasgeny 5

Pazgen 4. KBAHTOBASA ®U3UKA

41 ‘ KopryckynsspHO-BOITHOBOW Ayasin3M 15
4.2 ‘ ®dusnka aToma 5
43 duznka aTOMHOTO spa U AJIEMEHTapHbIX 5
' YaCTHUIL
Hroro no pazmery 25

Pazgen S. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DJIeMEeHTBI aCTPOHOMUU U acTPOPU3NKU 12




Hroro no paznery 12

Paznen 6. PUSUYECKHI MPAKTUKYM

6.1 ‘ OuU3HYECKI MPaKTUKYM 16

HUroro no pazneny 16

16

Pa3zgen 7. OBOBIIAIOIIEE IOBTOPEHUE

Cucremaruzauus 1 00001IeHIE

7.1







IHOYPOYHOE INIAHUPOBAHUE
10 KJIACC

Pemenue 3amau

Kosmm4ecTBo yacos DJIeKTPOHHBIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoanusre lpaxTiaeckue ﬂsyqe}mﬂ jﬁ:al;oBaTeanble
padoTHhI padoTsl pecypebi
1 ®uznka — pyHgamMeHTaNbHas HayKa o 1
IpUpoze
2 HayuHbIil MeTO TO3HAHUS U METOBL 1
uccieaoBanus GU3NICCKUX SBICHUN
OKCIIEPUMEHT U TEOPHUs B MIPOLIECCE MO3HAHUS
3 npupoasl. HabmoneHne u SKCIepUMEHT B 1
(uznke
4 Cnoco0bl n3MepeHust PU3NIECKUX BETHYHH 1
5 AGCOMIOTHAs 1 OTHOCHUTEJIbHAS TOTPELTHOCTH 1
M3MepeHuit GU3NUECKUX BEINYNH
MonenupoBanue B ¢pusmke. Poib 1 Mecto
6 (u3MKKM B JOPMUPOBAHNH COBPEMEHHOMH 1
Hay4HOU KapTUHBI MUPA, B IPAKTUYECKON
JIEeSATENBHOCTH JIIOAEH
Mexannueckoe asrkeHne. Cucrema oTcueTa.
7 OTHOCHUTENBHOCTE MEXaHUUECKOTO ABHKECHHSI. 1
[Ipsamas n oOpartHas 331241 MEXaHUKH
Pannyc-BekTop MaTepualbHON TOUKH, €TI0
8 MPOEKIMH Ha OCH KOOpAMHAT. TpaekTopus. 1
ITepememienue. Ckopocts. X npoekuuu Ha
OCH KOOPJIUHAT
PaBHOMEpHOE NIPSIMOIMHENHOE IBUKEHUE.
9 I'padmueckoe onrcanne paBHOMEPHOTO 1
MPSAMOJMHEWHOTO IBIKCHHS
10 CrnoxeHue nepeMenieHnil 1 CKopocTel. 1




11

HepaBHomepHoe nBuxkeHne. MrHoBeHHas
cKopocTh. Yckopenue. [Ipsmonuneitnoe
JIBIDKEHUE C TIOCTOSHHBIM YCKOPEHHEM

12

13

14

I'padudaeckoe onrcanue IpSMOIUHEHHOTO
JBIDKCHUS C TIOCTOSIHHBIM YCKOPEHHEM

CBoboaHoe najgenue. Y ckopeHne cBOOOTHOTO
najeHus. 3aBUCUMOCTb KOOPIMHAT, CKOPOCTH,
YCKOpPEHHsI OT BpEMEHH U UX Tpaduku

JlBmxenue Tena, OpOIIECHHOTO IO/ YIIIOM K
TOPH30HTY

15

16

17

18

Kpuponuneiinoe npuxenue. [IBuxeHue mno
OKpPY>KHOCTH. YTIIOBasl ¥ THHEWHAS CKOPOCTD.
Ilepuon u gactota. LleHTpOCTpeMUTENEHOE U
TIOJTHOE YCKOpPEHHE

KoHnTponbHas pabora o Teme "Kunemaruka"
Ilepsslif 3axkoH HptoTona. HepuuanbHble
cucreMbl otcuéra. [IpuHnun
oTHocuTenbHOCTH ["anmuies.
HeunnepruanbHuble cuCTeMbl 0TCUETA

Cua. PaBHozeHcTByomIast cuna. Bropoit
3akoH HerotoHa. Macca

19

20

21

BzaumoneiictBue ten. Tpetuil 3akoH
Hrrorona

IIpunnun cynepnosunuu cuil. Pemenne 3agau
Ha IpuMeHeHue 3akoHoB HproTOHa
3aKOH BCEMUPHOTO TATOTEHUSI.

OKBHUBAJICHTHOCTh TPABUTAIIIOHHON U
HMHEPTHOM MacChl

22

23

Cuuia TSOKECTH M yCKOpEHHE CBOOOTHOTO
najeHust

JIBmkeHne HeOECHBIX TNl U UX
HCKYCCTBEHHBIX CITyTHHUKOB. [lepBas
KocMHYecKasi CKOpocTb. 3akoHb!l Kennepa




24

Cuna ynpyroctu. 3akoH ['yka. Bec tema

25

Cuna tpenus. [Ipupona v BUIBI CHIT TPEHHUS.
JBrKeHMEe B dKUAKOCTU U raze ¢ y4ETOM CUIIbI
COTIPOTHUBIICHUS CPEIIbI

26

27

HaBnenue. ['napoctaTuueckoe 1aBIeHUE.
Cunia ApxumMena

AbcomoTHO TBepoe Teno. [locTynarenbHoe
Y BpalllaTeJbHOE IBHXKEHUE TBEPIOTO Tela

28

29

30

31

MoOMEeHT CHIIBI OTHOCHTENBEHO OCH BPAIICHUS.
IInedgo crer

CrnosxeHue Cul, IPUII0KEHHBIX K TBEPJOMY
teny. LleHTp TsxkecTu Tena. Y cloBUs
paBHOBECHS TBEPIOTO Tena. Busr
paBHOBECH

Pemenue 3amau

Kontponbnas pabora no teme "JI[uHamuxa.
Craruka TBepaoro tena'

32

Wmnynibc MaTepUaibHON TOYKH, CHCTEMBI
MarepualbHbIX Touek. LIeHTp Macc cucrembl
MarepuaibHbIX Touek. Teopema o ABMKEHUN
[IEHTPa Macc

33

34

35

HMHyJ’ILC CHJIbI 1 ©BMCHCHHUC NUMITYJIbCa TEJIaA.
3akoH COXpaHCHUS UMITYyJIbCA. PeakTuBHOE
JBHXXCHUEC

MoMEHT UMITyJIbca MaTEPUATbHON TOUKH.
IIpencraBienue o COXpaHEHUN MOMEHTA
HMITYJIbCa B IIEHTPATBHBIX TTOJISIX

Pemenne 3agau

36

Pabora criibl Ha MaJloM U Ha KOHEYHOM
nepemenneHnd. [ padgudeckoe npencrapicHue
paboThI CHITBI. MOIITHOCTH CHJTBI




37

Kunermnueckas sueprusa. Teopema 06
U3MEHEHUU KUHETUYeCKOil sHeprun
MaTepHaIbHON TOUKU

38

39

40

41

[loTennmanbHbIE M HEIOTEHIINAIBHBIE CHIIBI.
IlorenunaneHas 3ueprus. Bropas
KOCMHYECKast CKOPOCTh

Tpetbs KocMuueckast ckopocTs. CBA3b
paboThl HEMOTEHIIMATIBHBIX CHJI C
W3MECHCHHEM MEXaHW4YeCKOH IHEPTUN
CHCTEMBI TeJl. 3aKOH COXPaHEHHS
MEXaHNYECKON SHEPTUH

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBaenue bepHynu a1 uaeanbHON
JKUJIKOCTH

KontponpHas paborta o Teme "3aKoHBI
COXpaHEeHHs B MeXaHHKe"

42

43

44

PasBurune npencraBneHuid 0 IPUPOIC
Ter1oThl. OcHOBHBIE o0keHuS MKT.
Jduddysus. BpoyHoBckoe nBmxeHne

CtpoeHune ra3000pa3HbIX, )KUJIKUX U TBEPIBIX
Tel. XapakTep ABUKEHUS U B3aUMOJEHCTBUS
YaCTHI] BENeCTBa

Macca u pazMepsl MOJIEKYJT (AaTOMOB).
Komnuyectso Bemiectsa. [locTosiHHas
ABorazpo

45

46
47

48

Temneparypa. TemnoBoe paBHoBecue. [1Ikana
Ienbcus

Pemenue 3amau
W neansbHbli ra3. ['a3oBrIe 3aKOHBI

Ypasaenue MenzeneeBa-Knamnepona.
Pemenue 3amau

49

AoOcomoTHas Temnepatypa. 3akoH JaapToHa




50

W3omporiecchl B HCaILHOM ra3e ¢
[IOCTOSIHHBIM KOJINYECTBOM BEILIECTBA

51

52
53

54

I'paduyeckoe mpeacTaBIeHUE H30IIPOLIECCOB:
U30TEepMa, H30X0pa, n3odapa

OcnoBHoe ypaBHeHne MKT
Pemenue 3amau

CBs13b a0COTIOTHOM TEMITEPaTyPHI
TEePMOJANHAMUYECKON CUCTEMBI CO CpeaHeit
KMHETUYECKOM YHEPTUEH IOCTYNATENBHOIO
TEIUIOBOTO ABMXKEHHUS €€ JacTHI]

55

56

57

58

O000111IEHNE U CHCTEMATH3ALHs 3HAHUH I10
Teme "OcaoBel MKT"

Konrposbphas pabota mo teme "OCHOBBI
MKT"

TepmoauHaMuyeckas cuctema. 3ajjaHue
BHEUIHUX ycnoBuii uist T/I cucreMsl.
BHelHue 1 BHYTpeHHHE [TapaMETPBI.
ITapamertpsl T/l cucTeMbl Kak cpegHue
3HAYEHUS BEJIMUYUH, ONIUCBIBAIOIINX €€ Ha
MUKPOCKOIINYECKOM YPOBHE

HyneBoe Hauano TepMOJUHAMUKY.
CamomnpousBosbHas penakcarust T/ cucteMbl
K TEIJIOBOMY PaBHOBECHIO

59

60

61

MOI[GJ'IL HJCAJIbHOI'O ra3a B TCpMOJAUHAMUKE.
VYcnopus NPUMEHUMOCTHU 3TOH MOACIN

Ypasuenue Menpeneea-Knanelipona u
BBIPAYKEHUE JIJIs1 BHYTPEHHEW SHEPTUU

BrlpaskeHne 1t BHyTpeHHEH SHEPTHU
OJTHOATOMHOTO H/ICATBHOTO Tas3a.
KgasucraTnueckue u HecTaTHUECKUE
TIPOIIECCHI




OnemenTapHas paboTa B TEpMOJIMHAMUKE.

62 Brrurcienue paboThl mo rpaduky mnporecca
Ha pV-auarpamme
Temmonepenada Kak crmocod N3MEHEHHS

63 BHyTpeHHei sHeprun TJ] cucremsl 6e3
COBEpIICHUS PaOOTHI

64 KoHBekIusl, TEmI0npoOBOIHOCTh, U3TYYCHUE
KomudectBo Temnothl. TemmoéMKOCTh Tea.

65 VYaenbHas U MOJIPHAS TEILIOEMKOCTH
BeIIECTBA. Y ieJNbHas TEIUIOTa CTOPaHuUs
TOILUINBA

66 Pacuét konuuecTBa TEIIOTHI IPU
Terionepenaye

67 [onsrue 06 agmabatHOM Tporiecce. [1epBorit
3aKOH TePMOIMHAMHUKHI
KonyecTBo TeruoTsl U paboTa Kak Mepbl

68 M3MEHEeHHUs1 BHyTpeHHel snepruu T /]
CHCTEMBI
BTopoii 3aK0H TEpMOIUHAMUKY [

69 PaBHOBECHBIX U HEPABHOBECHBIX IPOIIECCOB.
HeoOpaTtuMocTh MPUPOHBIX MPOIIECCOB

70 ITpuHnune! aeiictBus TeruioBbix MammH. KIT/]

71 MakcumansHoe 3aauenue KIT1J. Hukn KapHo

72 Pemenue 3agau
DKOJIOTHYECKHE ACTIEKTHI HCTIOIB30BAHHS

73 TEIUIOBBIX JBUrareneil. TermnoBoe
3arps3HEHUE OKPYIKAIOIICH CPebl

74 Pemenne 3agau

75 O0600111eHIE U CHCTEMATH3ALMS 3HAHUH 110
teMe "TepmonuHamuka. TenmoBble MaIIUHBL"

76 KonTtponbHas pabora o Teme

"Tepmonunamuka. TernaoBble MalIUHBL"




77

[apooGpa3zoBanue U KOHICHCAITHSL.
Ucnapenue u kumnenue. Y ieibHas TEIioTa
napooOpa3oBaHus

78

HacplneHHbIe ¥ HEHACHIIICHHBIC MTAPHI.
KagecTBeHHast 3aBUCHMOCTD IUNIOTHOCTHU H
JIaBJICHUS HACBHIIEHHOTO 1apa OT
TEeMIIEpaTyphl, HX HE3aBUCUMOCTh OT 00bEMa
HACBIILEHHOT 0 Napa. 3aBUCUMOCTh
TeMIIepaTypbl KUIIEHUS OT JaBJICHUS B
JKUJIKOCTH

79

80

81

82

BnaxxHocTs Bo3myxa. AGCONMIOTHAS H
OTHOCHTEIIbHAS BIAYKHOCTD

Pemenue 3amau

Teépnoe Teno. Kpucramnuueckue u
amopdHbIe Tena. AHU30TPOIHUS CBOUCTB
KPHCTAJIOB

[TaBnenue u KpucTauIM3anys. Y AenbHast
TerutoTa iaBieHus. Cyonumanus

83

84

85

Hedopmanun tBEpaoro Tenma. PacTsokeHne u
cxarue. Casur. Moayins IOwnra. Ipenen
yOpyrux aedopMariwii

TemnnoBoe pacimpeHue XUAKOCTEN 1
TBEPABIX T€. AHTAPMOHHU3M TETUIOBBIX
KOJicOaHHUI YaCcTHI] BEIIECTBA

IIpeobpa3oBanue sHEPTUH B (ha30BBIX
nepexogax

86

YpaBHEeHHE TEIIOBOTO OanaHca

87

Pemenue 3amau

88

TloBepxHoCcTHOE HaTshKeHUE. KanumisipHbie
siBIIeHUs. J{aBleHue o HCKpUBJIEHHOU
MOBEPXHOCTHIO Kuakoctu. Gopmyna Jlammaca




O0600111eHNE U cCUCTEMATH3aLMs 3HAHUH T10

89 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®da3zoBble epexoab”

9 KonTtponsHas pabora o Teme "ArperaTHeie
cocrosiHUS BemecTBa. @a3oBbIe epexo bt
DnexTpu3anus Tel U €€ MposBICHUSI.

91 OnexTpuueckuii 3apsij. [IBa Buga
9JIEKTPUUYECKUX 3apsAaoB. [IpoBoIHUKH,
TURJICKTPUKU H TTOIYTIPOBOTHUKH

92 DneMeHTapHBIN INEKTPUUYECKUH 3apsii. 3aKOH
COXpaHEHHUS IIEKTPUIECKOTO 3apsiia

93 BzaumoneiictBue 3apsnoB. Toyeunsle
3apsnsl. 3akoH Kynona

94 Pemenne 3agau

95 Onextpuueckoe noje. Ero aeiictBue Ha
SJIEKTPUUYECKUE 3aPSIIbI
Hanpsox€HHOCTB 3IIEKTPUIECKOTO TIOJIS.

96 [IpoGuerii 3apsn. Jluann HanpsHKEHHOCTH
aeKTpudecKoro nost. OqHOPOTHOE
ANEKTPUIECKOE MOJIe

97 [ToTeHIambHOCTh MEKTPOCTATUIECCKOTO
noJs. Pa3sHOCTE MOTCHIIMAIOB M HAIPSHKCHUE
TToTeHnmansHas YHeprus 3apsiia B

98 AJIEKTPOCTATHUECKOM T1oJie. [ToTeHmman
AIEKTPOCTATUIECKOTO TTOJIS

99 CBs13b HANPSHKEHHOCTH TIOJISI ¥ Pa3HOCTH
MOTEHIIMAJIOB JISI AJIEKTPOCTATHYECKOTO TIOJIS

100 [puHIUN CyIepIO3UITUH AIEKTPHYCCKIX
noJyiel

101 Pemenne 3agau

102 Tlone Toueunoro 3apsna. [lone paBHOMepHO

3apsHKeHHON cepsl




[Tose paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY

103 mapa. [lone paBHOMEPHO 3apsKEHHON
0ECKOHEUHOH MIOCKOCTH

104 IIpOBOAHUKH B 3IEKTPOCTATUICCKOM IIOJIE.
YcnoBue paBHOBECHS 3aps0B

105 JIM3ICKTPUKH U TIOJTYIIPOBOTHUKH B
INEKTPOCTATUUECKOM I10JIE
Konpencarop. OnekTpoémMKocTs

106 KOHJIEHCAaTOpa. DIEKTPOEMKOCTh TIOCKOTO
KOHJIeHCcaTopa

107 [TapannensHOe coeANHEHNE KOHICHCATOPOB

108 IlocnenoBarenbHOE COCIUHEHUE
KOHJICHCATOPOB

109 DHeprus 3apsHKEHHOT0 KOHJEHCaTopa

110 Pemenne 3agay

111 JBrxeHue 3apsyKeHHONW YacTULIBI B
OJTHOPOJTHOM BJIEKTPHYECKOM I10JIe

112 Pemenne 3anau

113 O6o00611eHre U cucTeMaTH3aus 3HaHUH 110
TeMe "DneKkTpuieckoe nose"

114 KontponbHas paborta 1o Teme
"Jnekrpudeckoe mose"
Cuna toka. [TocTosiHHBIH TOK. Y cOBUS

115 CYILECTBOBAHUS OCTOSIHHOT'O
JNEKTPUUECKOTO TOKa

116 Wcrounnkn Toka. Hampspkenne n 3/1C

117 3axon OMa /151 yJacTKa IeTH.
DNEeKTPUIECKOE COMPOTHBIICHHUE
3aBUCHMOCTH CONPOTHUBIICHHS OJHOPOIHOTO

118 MIPOBOJIHHMKA OT €T0 JJIMHBI U TUIOIIaaN

MMONIEPEYHOTO CCUYCHHU A




119 YaenpHOe CONPOTUBIICHNE BEIIECTRA.
Pemenue 3agau

120 [locnenoBarenxpHOE, TapawIebHOE,
CMEIIaHHOE COCTUHEHNE TIPOBOTHUKOB

121 Pacuét pa3BeTBIEHHBIX JIEKTPUUECKUX
uenei. [Ipasuna Kupxroda

122 Pemenue 3agau

123 Pa6ora snexrpraeckoro Toka. 3akoH xoyns
—Jlenna

124 Pemenne 3agau

195 Mo1HoCTS 35eKTprudecKoro Toka. Temnosas
MOIIIHOCTb, BBIIETIsieMasi Ha PE3UCTOpe

126 Pemenne 3agau

197 9/1C 1 BHyTpEeHHEE CONPOTUBIICHNE
HCTOYHHKA TOKa

128 3axon OMa 7151 IOJTHOM (3aMKHYTOM)
3IEKTPUUECKON Lenu

129 Pemenne 3agau

130 MoOIIHOCTS UCTOYHHUKA TOKA

131 KopoTtkoe 3aMbIkanue

132 Konpencarop B 1ienu MOCTOSHHOTO TOKa

133 Pemienue 3amau

134 Pewenue 3aaay no teme "IlocTossHHBIN
SJIEKTPUYECKUHN TOK"

135 Pemenue 3ampau o teme "TlocTosTHHBIH
JIEKTPUIECKUHN TOK"

136 Pewenue 3aaay no teme "IlocTossHHBIN
SJIEKTPUYECKUHN TOK"

137 O000111EHE U CHCTEMATHU3ALIHMS 3HAHUH 10
teme "IlocTOSHHBIN 31eKTpHYecKuil TOK"

138 KonTtponbHas pabora o reme "[locTostHHBIN
JICKTPUIECKUHN TOK"

I = W =S SIS




139

OnekTpudeckast IPOBOANMOCTD Pa3IHIHBIX
BEIIECTB. DJICKTPUYECKUI TOK B MeTaslIax.
CBepXIIpOBOIUMOCTb

140

141

142

DJIeKTpUYECKUH TOK B pacTBOpax n
paciuiaBax 3/1eKTpoauToB. 3akoHsl Dapaznes
JUTSL 3JIEKTPOIIN3a

OnexTpuueckuil Tok B razax. [lnazma

OnexTpuueckuil TOk B Bakyyme. BakyymHbie
pUOOPEI

143

DJEeKTPUYECKUH TOK B ITOIYIPOBOIHUKAX

144

ITomympoBOIHHKOBEIE TPUOOPHI

145

®uznyeckuil NpakTUKYM IO TEME
"M3mepeHre CUIIbl TOKA U HANPSDKEHUS B
LETTN TTIOCTOSIHHOTO TOKa MPH MOMOIIH
AHAJOTOBBIX M MU(POBBIX U3MEPUTEIBHBIX
npudopoB" iy "3HaKOMCTBO ¢ LU(PPOBOIi
naboparopueii no pusuke. [Ipumeps
n3MepeHus PU3NUECKUX BEIUYHH MPU
MOMOIII KOMITBIOTEPHBIX JaTYHKOB"

146

®uznyeckuil NpakTukyM 1o teme "N3ydyenue
HEPaBHOMEPHOTO JBIXKEHUS C IENBI0
OTIpeieNeHUs] MTHOBEHHOM cKopocTH"

147

®uznyeckuil NpakTUKYM IO TEME
"M3mepeHre yCKOpeHUsl IPU NPSIMOIUHEHHOM
PaBHOYCKOPEHHOM JBIKEHUH MO HAKJIOHHOM
mnockoctu" unu "Hccnenosanue
3aBHCHUMOCTH ITyTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM JIBIKEHUU"

148

Ou3nuecKuil MPaKTUKYM 10 TEME
"N3mepenne ycKopeHus: cBOOOTHOTO
nagenust" win "V3yueHue IBUKEHUS Tea,
OpOIIEHHOTO TOPU30HTAIBHO"

149

Om3myecKuil MpakTUKyM 1o teme "H3yuenne
JIBIDKCHUS TeJIa 110 OKPYXHOCTH C




MIOCTOSTHHON TI0 MOJYITIO CKOPOCTBIO" TITH
"HccnenoBaHue 3aBUCUMOCTH IIEPUOAA
o0palleHnsi KOHHMYECKOTro MasTHHKA OT €ro
napameTpos"”

150

®uznyecKkuil NpakTUKYM IO TEME
"M3mepenne paBHOACHCTBYIOMIECH CHITBI IPH
JBIDKEHUH OpycKa o HaKIIOHHOH miockocTh"
wn "TIpoBepka TUIIOTE3bl O HE3aBUCHMOCTH
BpPEMEHH JIBI)KEHHs OpycKa MO HaKJIOHHOM
IJIOCKOCTH Ha 3a/JaHHOE PACCTOSHUE OT €ro
Macchl"

151

®uznyecKkuil NpakTUKYM IO TEME
"HccnenoBanue 3aBUCUMOCTH CUJT YIPYTOCTH,
BO3HHKAIOIIUX B IPYKUHE U PE3NHOBOM
oOpasiie, ot ux nepopmanuu” win "M3ydenue
JIBIDKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTBIO,
MEPEKUHYTON yepe3 NErkuit 610Kk"

152

153

154

®uznyeckuil NpakTUKYM IO TEME
"N3mepenne ko3¢ UIIEHTa TPSHUS 110
BEJIMUMHE YTIJIOBOTO KOA(hPHIIMeHTa
3apucumoct Frp(N)" wn "HccnenoBanue
JIBIDKEHUS OpyCKa 110 HAKIIOHHOW TJIOCKOCTH
C MepeMEHHBIM K03 (QUIIMEHTOM TpeHHUs" HITH
"V3yueHue IBUKEHUS TPy3a Ha Bajly C
TpeHuem"

®uznyeckuil NPakTUKYM II0 TEME
"HccnenoBanue ycaoBHH paBHOBECHS
TBEPAOTO TeJIa, UMEIOIIETO OCh BpaleHus "
nnn "KoHCcTpynpoBaHue KpOHIITEITHOB U
pacuért cu ynpyroctu” win "V3ydenne
YCTOMUMBOCTH TBEPAOTO TEINA, UMEIOIIETO
IUIOIA/b ONOpPHI"

®uznyeckuil NPakTUKYM 110 TEME

"M3Mepenne UMITyJIbCa Tella 10 TOPMO3HOMY
myta" win "V3mMepeHne CHIIbI TATH, CKOPOCTH




155

156

157

MOJIETIH SJIEKTPOMOOMIIS ¥ MOIITHOCTH CHIIBI
Taru" uinn "CpaBHEHHE U3MEHEHUs UMITyJIbCa
TeNa ¢ UMITYJIbCOM CHJIBI" MIIH
"HccnenoBaHue COXpaHEHUs UMITYJIbCA IPU
ynpyroM Bzaumojeictsun" wiu "M3mepenue
KUHETHYECKON HEPTHH Tella 10 TOPMO3HOMY

MyTH
dusnueckuil mpakTukyM 1o teme "H3yuenue
HM30TEPMHUYECKOr0 Tporecca (PeKOMEHJ0BaHO
HCIIOJIb30BaHUE IU(PPOBOY Taboparopun)"
win "M3ydeHne u30X0pHOTO mpoiiecca’ win
"M3ydenue n300apHOTO mporecca uin
"I[IpoBepka ypaBHEHHS COCTOSHUSA"

DusnyecKkuil IPaKTUKYM 110 TEME
"N3MmepeHune yaenbHO TeII0EMKOCTH" UITH
"MccnenoBanue mpoiiecca OCTHIBAHUS
BemectBa" win "Mccnenoanue aanabaTHOTO
npornecca” wim "M3ydeHne B3auMOCBs3H
SHEPTHU MEKMOJICKYIIIPHOTO
B3aMMOJICHCTBUS M TEMIIEPATYPhI KUITCHUS
JKUgKocrtei"

Ou3nueckuil MpakTUKyM 1o teme "M3yuenue
3aKOHOMEPHOCTEH HCTapeHus KuAKocTen"
nnu "V3MepeHne yaeabHO TeIoTh
1aByieHus apjaa" unm "M3yyenue cBONCTB
HaCBILEHHBIX napoB" win "M3mepeHue
a0COJIFOTHOM BJIAYKHOCTH BO3/IyXa M OIICHKA
Macchl apoB B nomenieHuun". smepenue
K03 PHUIIMEHTA TOBEPXHOCTHOTO HATSHKCHUS

158

®uznyeckuil NPakTUKYM 110 TEME
"Habmonenue npeBpalieHus 3HEpruu
3apsKEHHOT0 KOHIEHCATOPa B DHEPTUI0
u3nydeHus ceeroauona" um "Uzyuenue
MPOTEKAHUS TOKA B LIEMH, COAEpKaleil
koHzaeHcarop" i "Pacnpenenenue pazHocTu




MOTEHIAAIOB (HATIPSHKCHUS) TIPU
MIOCJIE/IOBATENILHOM COCIMHEHUHN
KOHJIeHCaTOpoB"

159

®u3nyecKkuil NpakTUKYM IO TEME
"HUccaemoBaHre CMETAHHOTO COETUHEHUS
pesucropo" wm "V3MepeHue ynensHoro
COTIPOTHBIICHHS TPOBOTHIKOB'" FITH
"HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HANPSDKEHUS 17151 JJaMITbl HaKaIuBaHUs "

160

®uznyecKkuil NpakTUKYM IO TEME

"HabmoneHue 31eKTpoimsa” win

"M3mepenue 3apsaa OAHOBAIEHTHOTO HOHA"

nnu "MccnenoBanue 3aBUCUMOCTH 1
COTIPOTHBJICHUS TEPMOPE3UCTOPA OT

temreparypbl” win "CHATHE BOJIBT-aMIIEPHOI
XapaKTepUCTUKH auoaa”

161

PeseprabIit ypok. O0o0mIeHNE 1
cHCTeMaTH3aLusl 3HAHWUH 110 TeMe 1
"Kunemarnka"

162

163

PesepHblit ypok. O600IIeHNE U

CUCTeMaTH3all¥sl 3HAaHUH 110 TeMe 1
" lnaamuka"

PesepHblit ypok. O600IIeHNE U

crucreMaru3aius 3HaHui 1o Teme "CraTuka 1
TBepaoro tena"

164

PeseprHbIit ypok. O000mIEeHNE U
CHCTEMATH3ALMS 3HAHUK 110 TeMe "3aKOHBI 1
COXpaHEeHHS B MeXaHHKe"

165

166

PeseprHbIit ypok. O000mIEeHNE U

cHCTeMAaTH3anus 3HaHuH 110 TeMe "OCHOBEI 1
MOJIEKYJISIPHO-KHUHETHYECKON Teopun"

PesepHblit ypok. O6o00IIeHNE 1

CHCTEMAaTH3aIusI 3HAHUH 10 TEME 1
"Tepmonunamuka. TernaoBble MalIUHBL"




167

PeseprubIit ypok. O600meHne n
cucTeMaTH3alus 3HaHU| 10 TeMe
"ArperaTHele cOCTOsIHUA BeriecTBa. Pa3zoBbie
nepexons!”

168

PeseprubIit ypok. O600meHne u
CHCTEMAaTH3alHsl 3HaHHH 110 TeMe
"DnexTpudeckoe moiue"

169

170

Peseprublit ypok. O600IIEeHHE U
CHCTeMaTH3aLsl 3HAHWUH 110 TeMe
"TIoCTOSIHHBIN 37€KTpUYECKUN TOK"
Peseprurlit ypok. O6001eHNe 1
cucTeMaTH3anus 3HaHui 1o Teme "Toku B
pa3nuYHbIX cpepax”

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

170

16




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne ara u(posbie
n/n Tema ypoxa Bcero Konrpoanneie lpakTiyeckue f3yqennﬂ :)Iﬁl()l)aI;OBaTeJILHLIe
padoThI padoThI pecypest
BzaumoelicTBrE MOCTOSHHBIX MAarHUTOB U
1 MIPOBOJHHUKOB C TOKOM. MarHMTHOE TOJIE. 1
TI'unore3a Amnepa
Bexrop marautHOM unaykuuu. IpuHnun
2 CYNEPHO3ULMY MATHUTHBIX NoJIeH. JIuHuu 1
MarHUTHON MHIYKIIUU
3 MarHuTHOE 10JIe IPOBOAHUKA C TOKOM. OTBIT 1
Opcrena
4 Cuna Ammnepa, e€ HampaBJICHUE U MOJTYJIb 1
Pemenne 3agau 1
6 [IpumeneHne 3akoHa Ammepa. 1
DeKkTpou3MepuTeIbHbIE TPHUOOPHI
Cua JlopeHna, e€ HanpaBJICHHE 1 MOYITb.
7 JIBmkeHME 3apsKeHHOH YacTHIBI B 1
OJIHOPOJHOM MarHUTHOM II0JIE
8 Pemrenue 3aga4 1
Pa6ota cunsl Jlopenna 1
10 Pewrenue 3amau 1
1 MarnuTtHoe 1moJjie B BEIIECTRE. 1
®deppoMarHeTHKy, mapa- 1 JuaMarHeTUKN
12 OCHOBHBIE CBOHCTBA (DeppOMArHETUKOB. 1
[IpumeneHne peppoMarHeTHKOB
13 Pemenne 3agau mo reme "MarautHoe mose" 1
14 Pemrenwe 3ama4g nmo reme "MaruutHoe mosie" 1
15 SIBJeHHE AIEKTPOMArHUTHOW WHIYKITHH. 1

IToTok BeKTOpa MarHUTHOW MHAYKLMH




16 OC mHAYKIHAN 1

17 3aKoH 3JeKTpoMaranTHOH nHAYKIuu Papanes 1

18 Buxpesoe anekrpudeckoe noie. Toku Oyko 1

19 O/1C MHAYKIUYU B IBUKYIIUXCA IPOBOJHUKAX 1

20 Pemenue 3anau 1

21 IMpasuno Jlenia 1

99 WunyxtuBHOCTH. KaTyika WHIYKTUBHOCTH B 1
[[ETH MOCTOSIHHOTO TOKa

23 SIBnenune camonnaykuuu. IC 1
CaMOUHIYKIHH

24 DOHeprusi MArHUTHOTO TI0JIA KaTYITKH C TOKOM. 1
DIEeKTPOMAarHuTHOE TI0JIe

25 Pemenne 3agau 1

26 O600111eH1e U cCUCTeMAaTH3aIus 3HAHUN 1O 1
TeMe "DneKkTpoarHamMuka"

97 KonTtponsHas pabora o reme 1
"OnekrpoarHamuka"

28 Konebarenbhas cucrema. CBOOOIHBIC 1
kosieOanus. ['apMoHnYecKre KoJIeOaHus

29 KunemaTtnyeckoe v JUHAMHUYECKOE OTIHCAHHE 1
KOJIeOaTeNbHBIX JABUKCHUN
DHepreTudeckoe onrcanue. BeBog

30 JTUHAMUYECKOTO OMICAaHUSI TapMOHHICCKUX 1
KOJICOAHUH U3 UX YHEPTETUIECKOTO U
KHHEMAaTUYEeCKOTO OIMCAHUS

31 Awmrmutyna u pasza xonedbanmii 1
Ilepuon u wacrota konebanuit. [lepuon
MaJIbIX CBOOOHBIX KOJIeOaHMt

32 MaTeMaTHUYeCcKoro MasTHuka. [lepuon 1

CBOOO/IHBIX KOJIEOaHUH MPY>KUHHOTO
MasiTHUKA




3aryxaromue KojeOaHws. BEHYKICHHBIC

33
konebanusi. Pezonanc

34 ABTOKONIEOAHUS

35 Perenue 3anau

36 Ypoxk-koHpepeHuus "MexaHHuecKHe
KoJsie0aHUsl B My3bIKaJIbHBIX HHCTPYMEHTaXx "

37 O0600111eHNE U cCUCTEMATH3aLMs 3HAHUM 110
Teme "MexaHuueckue Kojaeoanus"

38 OJeKTpOMarHUTHBIE KOJIEOaHUs.
KonebarenpHbI KOHTYD
®opmyna Tomcona. CBsI3b aMIUIUTYIBI 3apsaaa

39 KOHJICHCATOpa C aMIUTUTY 10N CHJIBI TOKA B
KoJ1e0aTeIbHOM KOHTYPE

40 3aKOH COXpaHECHHUS SHEPTUH B UICATLHOM
KoJ1e0aTeIbHOM KOHTYPE
3aTryxaromue IeKTPOMarHUTHBIE KOJICOaHMS.

41 BrIHYXI€HHBIE 3JIEKTPOMAarHUTHEIE
KOJIeOaHUs

42 Ilepemennslii Tok. Pe3uctop u KoHieHCaTOp B
L[ENTU NIEPEMEHHOT0 TOKa

43 Karymmka HHIyKTHBHOCTH B LI
MEepEeMEHHOTO TOKa

m 3axoH OMa AJ1st 3JIeKTPUUECKOH 1eTH
MEpEMEHHOTO TOKa
MOIIHOCTD MEPEMEHHOTO TOKA. AMILIUTYJHOE

45 1 JIGUCTBYIOIIEE 3HAUEHUE CHIIBI TOKA U
HaIpsHKEHUs

46 Pe3onanc B anekTpudeckoil nenu

a7 Pemenne 3agau
WneansHblif Tpanchopmarop. [Iponssoacrso,

48 nepenaya 1 MoTpedIICHHE 3IEKTPUIECKOH

SHEpruu




DKOJIOTHIECKUE PUCKH TIPH POU3BOJICTBE

49 anekTpodHepruu. Kynbrypa ucrnosib30BaHus
3JIEKTPOIHEPTUH B MOBCECTHCBHOM KU3HU

50 Pemrenue 3amgau

51 Pemenue 3agau

59 O0600I1IeHHe U CUCTEMATHU3aIHs 3HAHUH 10
TeMe "DNeKTpOMarHuTHEIC Koebanus"

53 MexaHndeckue BOJHbI. XapaKTEPUCTUKU
MEXaHHYECKUX BOJIH

54 CBolCTBa MEXaHUYECKUX BOJH

55 3ByK. XapaKTepUCTUKHU 3ByKa

56 Wudpassyk u ynprpas3syk. [llymosoe
3arps3HEeHNE OKPYKAIOMIEH cpepl

57 Pemenne 3agay

58 DNeKTPOMAarHUTHBIC BOJIHBL. V3mydeHune
3JIEKTPOMArHUTHBIX BOJIH

59 DHeprus 31eKTPOMarHuTHHIX BoJIH. CBOMCTBa
AJIEKTPOMArHUTHBIX BOITH
[IIkasa 3JIeKTPOMArHUTHBIX BOJIH.

60 [IprMeHeHHe 1eKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY
[IprHIUOBI pagHOCBSI3N U TEICBUICHHUS.

61 Panguonokariust. DJIeKTpOMarHuTHOE
3arpsi3HEHNE OKPY Karolle cpeibl

62 KonrponsHas padora no teme "Konebauns u
BOJIHBI"

63 Cger. 3aK0H IPSIMOJIUHEHHOTO
pactpoCTpaHeHHs CBeTa

64 Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOTO PAacIIPOCTPAHEHHUS CBETa

65 Otpaxxenue cseta. [1nockoe 3epkaino.

Cohepuueckoe 3epKaio




IIpenomnenne cBera. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN MOKA3aTeNb MPETOMIICHHUS.

66 [onHoe BHyTpeHHEE OTpaKEHHE.
[IpenenbHBIN yroi MOJIHOTO BHYTPEHHETO
OTpa)keHHs

67 Pemmenne 3a1a4 Ha IPUMEHEHUE 3aKOHOB
OTpaXEHH U IIPEIOMIICHUS CBETa

68 Xon nyueit B mpusMe. Jlucnepcus ceera.
CnoxHslil coctaB Oemoro ceera. L[Ber

69 JInH3b1. @OKYCHOE pacCcTOSIHUE U ONTHYECKas
CHJIa JIMH3BI

20 ITocTpoenne n300paXkeHni B INH3aX U UX
cucTeMax. YBeIN4eHHE JINH3HI

71 Pemenue 3a1a4y Ha mocTpoeHUE N300PAKEHHUH,
MOJIy4aeMBbIX C TIOMOILBIO JIMH3

72 I'ma3 xak onTudeckast cucremMa

73 Pemmenne 3anau. [Ipenenst mpuMeHUMOCTH
TeOMETPUYECKOMN ONTHKH

74 CKOpPOCTB CBETa U METOJIBI €€ U3MEPEHHUS

75 Hucnepcus ceera

76 WuaTepdepenmms cBeTa

77 KorepeHTHbIE HCTOUYHHUKH. Y CIIOBHS
HaOJII0ICHHUS] MAKCHMYMOB 1 MUHHMYMOB

78 Pemenne 3agau

79 [Ipumenenne naTEpdhEpeHINU

80 Judpaxiust cBeta

81 Judpaknuonnas pemérka. Y ciosne
HaOJIIOIEHNS TJIaBHBIX MAaKCHMYMOB

82 Pemenne 3agau

83 ITonepeunocts cBeTOBBIX BOJIH. [lonspuzanus
cBeTa

84 Pemrenue 3anau




85 CBeToBbIC SIBIICHHS B IPUPOE 1

86 O0600111eHNE U cUCTEMATH3aLMs 3HAHUH T10 1
teme "OnTuka"

87 KonrponbsHas padorta no teme «OnTuka» 1
I'paHuUIBI IPUMEHUMOCTH KJIACCUYECKOMN

88 MEXaHUKH. 3aKOHBI AJIEKTPOIMHAMUKI 1
MPUHIUT OTHOCUTENEHOCTH

89 IlocTynatsl cienuanbHOU TEOPUU 1
OTHOCHUTEIILHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON MHTEPBAIL.
IIpeob6pazosanus Jlopernna. Yciosue

90 npraruHHOCTH. OTHOCUTEIHHOCTD 1
OJTHOBPEMEHHOCTH. 3aMe/IJICHHUE BPEMEHHU H
COKpalleHUe JAJIHHBI

91 DHeprusi ¥ IMITYJIbC PENIATHBUCTCKOM 1
YaCTHIIBI

92 CBs13b MaCCBI C SHEPTHEil U UMITYJIECOM 1
PEISTUBUCTCKON YacTHIIBL. DHEPTHsl MOKOSI

93 PaBHOBECHOE TETIIOBOE H3ITydCHHE 1

94 3aKkoH cMmeleHus Buna 1

95 I'unore3a M. I1nanka o kBantax. @OTOHBI 1

96 OHeprus ¥ UMIyJbC GpoToHa 1

97 Dotoaddext. Onbiter A. I'. Cronerosa. 1
3akoHsl hoToahdexra

98 Ypasraenue DiiHmTeHA 15 hoTo3dPekra. 1
"Kpacnas rpanuna" gortosddexra

99 Jasnenwne ceera. Onerte I1. H. JIebenena 1

100 BouiHOBBIE CBOCTBA YaCTHIL 1
Bonnsl ne bpoiins. {nuna BoaHs! ae bpoitnsa u

101 pa3Mepbl 00J1aCTH JIOKAJM3ALUH ABHKYILEHCS 1
YaCTHIIBI

102 KopnyckyasipHO-BOJHOBOM gyanu3m 1




103 Judpaxius 31eKTpOHOB HA KPHUCTAILIAX

Crierdrika U3MepeHnit B MUKPOMHDE.

104 CooTHOIIIeHUsT HeopeaeIEHHOCTeH
IeiizenOepra

105 Pemenue rpaduueckux 3amaq

106 Pemenue pacuéTHbIX 3a1a4

KonTtpomnbHas pabora o Temam: "OCHOBBI

107 CTQO", "KopmycKkynsipHO-BOJIHOBOH ayanu3m"

108 OTBITHI IO HCCIICIOBAHUIO CTPOCHHS aTOMA.
[TnanerapHas mozens aroma Pesepdopaa

109 IMocrynater Bopa

110 Bunge! ciektpoB. CekTp ypoBHEN 3HEPTUU
aToMa BOJOpoza

111 CrioHTaHHOE U BBIHYKJICHHOE U3Ty4eHUE
CBeTa

112 Jlazep

Hyxmnonnas moznens sinpa [efizendepra-
113 WBaneHko. 3apsa 1 MacCOBOE YHCIIO SIIIpA.
M3oTombl. PagnoakTHBHOCTH

3aKoH paAnoaKTUBHOTO pacnazga. CBoicTBa
114 HMOHMU3UPYIOUIETO U3ilyuyeHus. Biusnue
PaIMOAKTHBHOCTH Ha )KUBBIE OPIraHH3MBI.

Ho3umerpus

DHeprus CBs3U HYKIOHOB B siape. SnepHbie
cuibl. Jledekt macce sapa. SnepHbie

115 peakuuu. SnepHsie peakTopsl. [TpoGieMbl
YIPaBJIIEMOT0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS SI€PHON

OHEPIreTUKU

MeTomap! perucTpaIy U UCCIeJOBaHUS
116 3JIeMEHTapHbIX yacTull. OyHJaMEHTAIIbHBIE

B3auMojeicTBus. bapuoHsl, ME30HBI U




nenrronbl. [IpencraBnenne o CtaHmapTHOH
Mozenu. KBapk-riirooHHas MOJENb aipOHOB

117

118

Omsuka 3a npenenamu CTaHAaPTHOW MOJIEITH.
TémHas maTepusi U1 TEMHas SHEPTHSL.
EmuaCTBO DM3mdeckoil KapTHHBI MUpPa

Dransl pa3BUTHS aCTPOHOMUH. 3HAUEHHE
ACTPOHOMHHU

119

IIprMeHNMOCTh 3aKOHOB (DPU3UKH JIJIS
0OBSICHEHUS TIPHPOJIBI KOCMIYECKIX
00BeKTOB. MeTO/IbI ACTPOHOMUYECKUX
HCCJIeIOBaHUI

120

121

122

CoBpeMeHHBIC ONITUYECKHE TEIECKOIIBI,
PaInOTEIIeCKOIIbI, BHEaTMOC(epHas
ACTPOHOMHUS

Bun 3Bé3nnoro HeOa. Co3Be3nus, sipKue
3Bé3£[])l, IJIaHCThI, UX BUJIUMOC ABUKCHUC

Comaueunas cucreMa. Connue. CoyHeuHast
aKTUBHOCTH. MlcTounuk sHepruu ConHIa u
3BE3

123

3BE3/1b1, NX OCHOBHBIE XapPaKTCPUCTHKH.
Huarpamma "criekTpajibHbli Ki1ace —
CBETHMOCTB"

124

125

126

3Be3/1bI TJIABHOM MOCJIEI0BATEIIBHOCTH

Buytpennee crpoenue 38€31. CoBpeMeHHBIE
MPEACTaBICHUS O MPOUCXOKICHIH U
spomony ConHIa U 3BE31. DTarbl )KU3HU
3BE37,

Muneunsiit [1yte — Hama I'anaktuka. Tumnst
rajiakTUK. YEpHBIE IBIPBI B SAPAX FaIaKTHK

127

Bcenennas. Pacmmupenne Beenennoil. 3akon
Xab6mna. Teopust bonbioro B3peiBa.
PenukroBoe m3nmydyenue




128

MacmrabHast ctpykTypa BeenenHon.
Meraranaktuka

129

Hepeménnsie mpoOIeMbl aCTPOHOMUH

130

Ou3HUeCKUil MPAKTUKYM IO TEME
"HUccaemoBanrie MarHiuTHOTO IO
IMOCTOSTHHBIX MarunToB" nim "ccienoBanne
CBOMCTB (peppOMAarHETHKOB" HIH
"UccaemoBanne OENCTBUS TOCTOSIHHOTO
MarHurTa Ha paMKy ¢ TOKOM"

131

132

133

134

Ousnueckuil mpakTUKyM 1o teme "M3mepenue
cuibl Amnepa" win "U3ydyenue 3aBUCUMOCTH
cuiibl AMIiepa OT CUJIbl TOKa" WiIn
"OnpeneneHue MAarHUTHOW UHAYKLHUY Ha
OCHOBE M3MEpEHUS cuiibl AMiiepa"

Dusnyeckuil IPaKTUKYM 110 TEME
"HccnenoBanue SIBICHUS SJIEKTPOMArHUTHOM
uHAykuuu" win "OnpeneneHue MHIyKIUU
BUXPEBOI'0 MAarHUTHOTO MOJIS"

Dusnyeckuil NPakKTUKYM 110 TEME
"MccnenoBanue SIBICHUS CAMOMHIYKIIUN" UITH
"COopka MOJeH 3NEeKTPOMarHUTHOTO
reseparopa"

Ousnueckuil MpakTUKyM 1o teme "M3mepenue
nepro/ia cBOOOJHBIX KOJIEOaHUH HUTSHOTO U
MPY>XKHHHOTO MasTHUKOB"

135

Ou3nuecKuil MPaKTUKYM 10 TEME
"[Ipeobpa3zoBaHKe SHEPTUH B IPYKUHHOM
MasiTHUKe"

136

®uznyeckuil NPakKTUKYM II0 TEME
"HccnenoBaHne NepeMEHHOr0 TOKa 4epes
MocJIe0BATENbHO COETMHEHHBIE
KOHJEHCATOp, KaTyLIKy U pe3ucTop’ win
"UccnenoBanue pabOTHl HCTOYHUKOB CBETA B
Lenu nepeMeHHoro Toka"




137

Om3muecKkuii MpakTukyM 1o teme "VzydeHue
MapaMeTpoB 3BYKOBOU BOJIHBI"

138

139

140

141

Om3muecKuii MpakTUKyM 10 Teme "V3mepenne
TOKa3aTesst MPeJIOMIICHHUS CTeKIa" TITH
"TlomryueHne n300paXeHUS B CHCTEME U3
TUTOCKOTO 3epKajia v JIMH3HL"

duznueckuii NpaKTUKyM IO TeMe
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosHUSA OT BellecTBa (Ha mpuMepe
KUAKUX TH3)" win "3MepeHne (OoKyCHOTO
PaccTOSHUS pacCEeUBAIOIINX JIUH3"

PusnyecKkuil IPaKTUKYM 110 TEME
"Habmonenue audpakuuu, HHTEpPEpeHIUN 1
HOJIIpU3aIy cBeTa"

®uznyeckuil NPakTUKYM IO TEME
"OmpeneneHue UMITYJIbCA U YHEPTUU
PEISITUBUCTCKHX YacTHIl (1o ¢oTorpadusm
TPEKOB 3apsHKEHHBIX YaCTHUI] B MArHUTHOM
noJie)"

142

®uznyeckuil npakTukyM 1o teme "M3mepenue
noctostHHOH [Inanka Ha OCHOBE MCCIIEIOBAHMS
dhoroaddexra” wim "UcciaenoBanue
3aBHCHUMOCTH CHJIBI TOKA Yepe3 CBETOIHOM OT
HanpsoKeHus"

143

®uznyeckuil NpakTUKYM IO TEME
"HccnenoBanue criekTpa pa3pexeHHOro
aTOMapHOTO BOJIOPO/Ia M U3MEPEHUE
nocrosiHHOM Punbepra"

144

Ou3nuecKuil MPaKTUKYM 10 TEME
"UccnenoBanue paguoakTUBHOTO ()OHA C
UCINONb30BaHueM ao3umerpa" unu "Hzyuenue
HOTJIOMIEHHs OeTa-4acTHI aTFIOMUHUEM "

145

®uznyeckuil NPakTUKYM 110 TEME
"Habmonenust 38é31H0r0 HEbOA




146

HEBOOPY>KEHHBIM TJIa30M C UCIIOb30BAaHIEM
KOMIIBIOTEPHBIX MPUIIOKECHUH IS
OTIPEICIICHUS TOJIOKEHUSI HEOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3AUs
CeBepHOro nosyutapus 1 ipkue 3BE31bl" WiIn
"Hab6monenus B Teneckon JIyHsI, TIaHeT,
TyMaHHOCTEH W 3BE3HBIX CKOTICHAN"

O0600I11IeHHe U cUCTeMaTH3alys 3HaHui. Poib
(hM3UKK U ACTPOHOMHH B IKOHOMHYECKOM,
TEXHOJIOTUUECKOH, COLIMATbHON U dTHUECKOM
cdepax JIesITeIbHOCTH YeIOBEKa

147

O060011eHNE U cUCTEMATHU3aLMA 3HaHUi. Poib
1 MecTo (PM3UKU M aCTPOHOMHH B
COBPEMEHHOM Hay4YHO! KapTHHE MUpPA

148

O06001IeHNE U cUCTEMATH3alMA 3HaHW. PoJb
(uzndeckoii Teopun B HOPMIPOBAHUH
MPEJCTaBICHUHN O (PU3NUECKON KapTHHE MUPA,
MeCTO (U3MYECKON KapTHHBI MHpa B 00IIeM
Py COBPEMEHHBIX €CTECTBCHHO-HAYIHBIX
MpeACTaBIeHUHN O MPUPOJIE

149

150

O00011IeHNEe U CUCTEMATH3ALHs 3HAHUI I10
TeMe "Kunemaruka"

O000111eHIE U CUCTEMATH3ALMS 3HAHUH I10
teme "Kunemaruka"

151

O0600meHre 1 cUCTeMAaTH3aIHs 3HAHUHA 110
teMe "Jlunamuka"

152

153

O0600111eHNE U CHCTEMATH3ALM 3HAHUH 110
teme "CraTuka TBepAoro rena"

O0600111eHIE U CHCTEMATH3ALMS 3HAHUI 110
Teme "3aKOHBI COXpaHEeHHUS B MEXaHUKe"

154

O06001enne 1 cucTeMaTH3alys 3HaHui 1o
Teme "OCHOBBI MOJEKYISIPHO-KHHETUIECKOI
Teopun”




O060011eHNE U cUCTEMATH3aLMs 3HAHUM 110

155
teMe "Tepmonunamuka. TennoBble MalIUHBL"

O060011IeHIE U CUCTEMATH3ALMS 3HAHUI 110
156 TeMe "ArperaTHsle COCTOSHUS BEIIECTBA.
®Da30BbIe TIEpexoabl"”

O00011IeHNEe U CUCTEMATU3ALHS 3HAHUH 10

157 " R
TeMe "DneKTpuyecKkoe moie

158 O060011IeHNE U cUCTEMAaTH3aMs 3HAHUH 110
teMe "I1oCTOSIHHBIHN 27eKTpUYecKuil TOK"

159 O06o0011eHNe U cucTeMaTH3alus 3HaHUH 110
teMe "Toku B pa3nuyHbIX cpeaax”

160 O6o0011eHre U cucTeMaTH3alus 3HaH|H 110

TeMe "MarautHoe mose"

PeseprubIit ypok. O600meHue u
161 cUCTEMaTH3allMs 3HaHUH [0 TEME
"DneKTpoMarHuTHast HHIyKIuUs"

PesepHblit ypok. O6o0IIeHNE U
162 cUCTEMATH3allHs 3HaHUN [0 TEME
"MexaHnnueckue Koiebanus"

PesepHbIit ypok. O6o0IIeHNE U
163 CHUCTEMaTH3alMs 3HAHHUN 110 TEMe
"DIeKTPOMarHUTHBIC KOJicOaHus"

PeseprabIit ypok. O000mIeHNe U
CHCTEMAaTH3alHsl 3HaHHH 110 TeMe

164
"MexaHHYECKHE 1 DIIEKTPOMAarHUTHBIE
BOJIHEI"

165 PezepBHbIit ypok. O000meHne n
cHCTeMaTH3anus 3HaHui 1o TeMe "OnTuka"
PesepHblit ypok. O600IIeHNE U

166 cucTeMaru3anus 3HaHui o reMe "OCHOBEI

CTO"




167

PeseprubIit ypok. O600meHne n
cucTeMaTH3alus 3HaHUH 10 TeMe
"KopnyckynspHo-BOoJIHOBOH Ayanu3m"

168

169

170

PeseprubIit ypok. O600meHne u
cUcTeMaTH3alys 3HaHu o teMme "dusnka
aroma"

Peseprublit ypok. O600mIeHHE U
CHCTEMAaTH3aIusA 3HaHUK 110 TeMe "du3unka
ATOMHOTO S7Ipa U 3JIEMEHTapHBIX YacThLl"
Peseprurlit ypok. O6001eH1E U
CHCTEMATH3aIIUs 3HAHUH 110 TeMe "DJIeMEHThI
actpoduzuku”

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

170
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