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INOACHUTEJIBHAS 3AIIMCKA

MopenbHasi CHHXpPOHU3UpPOBaHHAs paboyasi mporpamMma 0a30BOTO W YIIyOJEHHOTO HM3y4YeHHs NpeaMeTa
«®u3uka» B 10-11 kmacce pazpaborana Ha ocHOBe Pabouux mporpamm cpeaHero oOmiero oOpa3oBaHUs IO
¢usuke (0a30BBI YpOBEHb, YIIIYOJNEHHBIM YpPOBEHb), OMAOOPEHHBIX pEIICHHEM (QenepaIbHOT0 Y4eOHO-
METOMYECKOr0 00BeAMHEHUS 10 001IeMy oOpa3oBaHuto oT 29.02.2022r., mpotokon 7/22.

JlaHHas TporpaMMa CIY)KHT OCHOBAaHHEM JUIsl YUHUTENS 10 pa3paboTke paboueil mporpaMMel 1o (u3MKe B
KJlaccax, TJie peau3yloTcss MyabTUIpodUiIbHBINA yueOHbIN iaH. B pasznene «Temarnueckoe MiiaHUPOBAaHUE
y4eOHOro Kypca coJiepyKaHue 00y4eHHs] CHHXPOHU3UPOBAHO JUIsl OCBOECHUS O0yJarOUIMMHUCS MPEeIMETa Kak Ha
0a30BOM, TaK U YIIIYOJICHHOM YPOBHE.

JlanHass mporpamMma oOIpeneisieT o00s3aTeIbHOE NPEIMETHOE COJECp)KAHUE, YCTAHABIMBAET IPUMEPHOE
pacrpezienieHne y4eOHbIX 4acoB MO TEMaTHYECKHM pa3liesiaM Kypca U peKOMEHAYEMYIO MOCIeI0BaTEIbHOCTh
W3YYCHHUS TEM W Pa3JielioB y4eOHOro MpeaMeTa ¢ y4ETOM MEKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH,
JIOTUKK Y4eOHOro mpollecca, BO3pPAcTHBIX OCOOeHHOCTel oOywaromuxcs. IIporpamma naér mpeacraBieHue
0 IENsIX, codepocanuu, obujell CTpaTernd OOYyYeHUs, BOCIIUTAHHUS M Pa3BUTHA OOYYAIOIIUXCS CPEICTBAMH
yuebHoro npeamera «Dusnkay Ha yriyOoaEHHOM ypoBHE U 6a30BOM ypOBHE.

H3yuenue xypca qusuku yenybnéHHO20 YpOGHs NO360J[em peanru308amsv 3a0adu NpogpeccuoHaIbHOl
OpueHmayuu, HanpaeieHo Ha cOo30aHue YCl08Ulli 0 NPOSAGILEHUs CEOUX UHMENIEKMYANbHbIX U MBOPUECKUX
CNOCOOHOCMEl KaMCObIM VUAWUMCS, KOmMopbvle Heo0X00umvl Ol NPOOOIHCEHUs. 0OPA308AHUS 6 BbICUIUX
VUeOHbIX 308e0eHUSX NO PA3TUYHBIM (DUSUKO-MEXHUUECKUM U UHHCEHEPHBIM CReYUATbHOCHIAM.

B mporpamMme omnpenemnsroTcs IUIAHUPYEMbIE PE3ysbTaThl OCBOCHHUS Kypca (HU3MKH Ha YpOBHE CpEIHEro
o0mrero oOpa3oBaHUs: JUYHOCTHBIC, METANpPEIMETHBIE, TIPeIMETHbIE (Ha yriyOoJéHHOM W 0a30BOM YPOBHE).
HayuHo-MeTom0m0THueckoil OCHOBOW It  pa3pabOTKu  TpeOOBaHUI K JIMYHOCTHBIM, METANpPEAMETHBIM
U TIpEeIMETHBIM pe3ysbTaTaM OOYYaroIIUXCs, OCBOMBIIUX MPOTpamMMy CpEAHEro oO0IIero oOpa3oBaHHs Ha
yIi1yOIEHHOM YPOBHE, SIBJISIETCSI CHCTEMHO-/1€ATENbHOCTHBIN MOJIXO/.

IIporpamma BKJIIOYAET:

nIaHupyemvle pe3yibmamsl OCBOEHUS Kypca (U3MKH Ha YriayOn€HHOM U 0a30BOM YpPOBHE, B TOM YHCIE
npeomemHuule pe3yibmamsl 10 rogaM o0ydeHUs;

cooeparcanue yueono2o npeomema « Duzuxay no 200am 0oOyueHus,

npumepHoe memamuyeckoe NIAHUpo8aHue € yKa3aHWEM KOJIMYECTBAa YacOB HA M3Y4YEHHE KaKIOW TEMbI

U NPUMEPHOU XapaKmepucmuxou y4eoHol 0esimeaibHOCMU Y4auuxcs, peaaTu3yeMon Py U3YYEHUN ITUX TEM.

[IporpaMMa wuMeeT TPHUMEPHBIA XapakTep W MOXKET OBITh HCIIOJIb30BAHA YUYUTEISIMU (U3UKH JUIS
COCTaBJICHUS CBOUX pabOYUX MPOTPAMM.

PaGouast mporpaMMa He CKOBBIBACT TBOPYECKYIO HHUIIMATUBY YUUTENICH U MPEIOCTABIISICT BOSMOXHOCTH JIJIsI
peaM3alnuy pa3nYHbBIX METOJWYECKUX MOAXO0J0B K IMpernojaBaHuI0 (U3MKU Ha YriayOia€HHOM M 0a30BOM
YPOBHE TIpU YCJIOBHUU COXpPAaHEHHUS O0O0s3aTeIbHONM YacTH cojepkaHus Kypca. KommdectBo yacoB
B TEMAaTHYECKOM IUIAHWPOBAHUM Ha U3YUYEHHUE KAXKIOM TEMbl SBISIETCS OPUEHTHPOBOYHBIM M MOXKET OBIThH
M3MEHEHO KaK B CTOPOHY YMEHBIIEHHUSA, TaK U YBEJIUYCHHUS B 3aBUCHMOCTH OT PEaTM3YE€MbIX METOJAMYECKUX
MOJIXOJIOB M YPOBHS MOJITOTOBICHHOCTH YUaITUXCA.

KypcuBoM B Tekcte mporpamMmbl BbIeNEHbI eMeHTsl Llenu u 3amaun, [lpenqmeTHbIX pe3yabTaToB U
Copneprxanust yueOHOTO MaTepuana, KOTOpble MPEACTAaBICHBI ISl U3y4eHUs Ha yriIyOJIEHHOM ypOBHE

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «®PU3UKA»

du3nka Kak Hayka o HauOojee OOIIMX 3aKOHAX IPHUPOJBI, BHICTYNAas B KayeCTBE YYEOHOIo IpeaMeTa
B ULIKOJI€, BHOCHUT CYIIECTBEHHBIH BKJaJ B CUCTeMYy 3HaHUH 00 okpyxaromeMm wmupe. llkonbHbI Kypc
Gu3uKH — CcUCTEeMOOOpa3yIOIUil Ui €CTeCTBEHHO-HAYYHBIX YU4EOHBIX MPEIMETOB, MOCKOJIbKY (U3UYECKUE
3aKOHBI JIeaT B OCHOBE IPOLIECCOB U ABJICHUH, M3ydaeMbIX XMMHEH, Ouosorued, ¢pusndeckoil reorpadueit
U acTpoHOoMHed. VICrob30BaHME W aKTUBHOE TPpUMEHEHWE (U3MYECKUX 3HAHUW OMPEIeIIiIo XapakTep
u OypHOE pa3BUTHE PAa3HOOOPA3HBIX TEXHOJOIMH B cdepe PHEPreTHKH, TPaHCIOpTa, OCBOEHUS KOCMOCa,
MOJIY4YEHHUsI HOBBIX MaTEpHAIOB C 3aJlaHHBIMH CBOWCTBaMHU U Ap. M3ydyeHue (U3MKH BHOCUT OCHOBHOM BKIIAJ



B (OpPMHUPOBAHNE €CTECTBEHHO-HAYYHOH KApTUHBI MUpA ydalmuxcs, B (OPMHUPOBAHHE YMEHUU TPUMEHSTH
HAy4YHBI METOJI TO3HAHMSI MPU BBIMOJIHEHUN UMU YYEOHBIX UCCIIEIOBAHUM.

B ocHOBy kypca ¢u3uMKM cpenHeil IIKONbI MOJOXEH psAA HIeH, KOTOphle MOXKHO pPaccMaTpHBaTh Kak
MIPUHLIUIIBI €TO TIOCTPOCHHUSL.

Hoea uyenocmnocmu. B coOTBETCTBUM C HEW KypC SBIISETCS JIOTHYECKH 3aBEPLIEHHBIM, OH COJCPMKHT
MaTepuai U3 BceX pa3AesioB GU3MKU, BKIIIOYAET KaK BOMPOCHI KIIACCHUECKOM, TaK U COBPEMEHHOMN (PU3UKU.

Hoesa zenepanuzayuu. B cooTBETCTBUU C HEH Marepuan Kypca (U3UKUM OObEIMHEH BOKPYT (U3UUECKUX
Teopuil. Bexymum B Kypce siBisieTcs (OpMHUpPOBAHHME MPEICTaBICHUM O CTPYKTYPHBIX YPOBHSAX MaTepui,
BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanojiaraeT HUCHOJIb30BaHUE T'YMAHUTAPHOIO MOTEHILMAa
¢u3uueckoil HayKM, OCMBICJICHHE CBSI3M  pa3BUTHS  (PU3MKH ¢ pa3BUTHEM  OOIIECTBa, A TaKXKe
C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M 3KOJOTHUYECKUMHU MTPOOIEMaMHU.

Hoesn npuknaouoi nanpasiennocmu. Kypc ¢usuku yriayOIEHHOTO YPOBHS IMPEAINONIaracT 3HAKOMCTBO
C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTMUYECKUX MPUIOKEHUH U3yUeHHBIX Teopuil U 3akoHOB. [Ipu 3TOM
paccMaTpUBAIOTCS Ha YPOBHE OOIIMX MPEJICTABICHUA U COBPEMEHHBIE TEXHUUECKUE YCTPOUCTBA U
TexHoioruu. Moesa 3xkonozuzayuu  peanusyercs MOCPEACTBOM BBEJCHUS AIIEMEHTOB
COJIepKaHMUs, MOCBSIIEHHBIX HKOJIOTHUECKUM Ipo0IeMaM COBPEMEHHOCTH, KOTOpPbIE
CBS3aHBI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a TaKxkKe

o0cyxaeHus PobIeM pallMOHATEHOTO TPUPOIOTIONB30BAHMS U SKOJIOTHUECKON 0€30MacHOCTH.

OcBoeHue coaepKaHusl MPOrpaMMbl JOHKHO OBITh MOCTPOEHO HA MPUHIUIAX CHCTEMHO-JESTEIILHOCTHOTO
noaxona. Jns ¢usuku peanuzanus 3THX NPUHIUIOB Oa3upyercs Ha HCIOIb30BAaHUU CaMOCTOSITEIBHOTO
HKCIIEPUMEHTA KaK MOCTOSIHHO ACMCTBYIOLIETO (hakTopa yueOHOro mpouecca. {is yenyonéHHo2o ypoeus — 3mo
cucmema CcamoCmosAmMenNbHO20 YYEHUUECK020 IKCNEePUMEHMA, BKIIYAIWe20 (GPOHMAIbHble YYeHUYeCKUue
ONnbIMbl NPU UZVYEHUU HOB020 Mamepuana, ladbopamopuvie pabomsl u pabomel npaxmuxyma. Ilpu smom
B03MOJICHbL 084 CNOCObA peanuzayuu Qu3uUyecKko2o npakmuxkyma. B nepeom ciyyae npakmukym npogooumcs
aubo 6 kouye 10 u 11 kraccos, 1ubo nocie nepeoco u 6mMoOpoco NOAY2O00UU 8 KANCOOM U3 DMUX KAACCOS8.
Bmopoii cnoco6 — smo unmezpayusi pabom Npakmuxyma 8 cucmemy 1aOOpamopuvix pabom, Komopbwle
npoeooamcs 8 npoyecce uzyueHusi pazoena (memot). Ilpu smom noo pabomamu npakmuxyma nOHUMAEMCs
camocmosmenvHoe Ucciedosanue, Komopoe Npo8ooOUMcs NO PyKo8OOCMEY CEEPHYMO20, 000O0WEHHO20 8Uda
be3 nowazo8otl UHCMpPYKYUu.

B mporpamMme cuctema yueHHYECKOTO HKCIEPUMEHTA, J1a0OpaTOpHBIX padOT M MpaKTUKyMa MpeacTaBieHa
eMHBIM MepeyHeM. BpiOop TeMaTuku JUisi STUX BUAOB YYEHHMUECKHX MPAKTUYECKUX pabOT OCYIIECTBISETCS
YYaCTHHKaMU 00pa3oBaTENbHOTO Tpolecca UCXOAs M3 OCOOEHHOCTEH MOYpPOYHOTO IUIAHUPOBAHHS
W OcHameHus kabuHera ¢usuku. [lpm »TOoM obOecmeunBaeTCs OBNAJCHUE OOYUYAIOIMIUMHUCS YMEHUSIMH
OPOBOJIUTH TPSMBIE M KOCBEHHBIE M3MEPEHHUs, MCCICIOBAHUS 3aBUCUMOCTEH (PU3MUYECKUX BEIMYHH
Y TIOCTAHOBKY OMBITOB IO MPOBEPKE MPETIOKEHHBIX TUIIOTES.

bonpmioe BHMMaHUE YyIENAETCS PELICHUIO PACUETHBIX M KA4eCTBEHHBIX 3anad. Ilpm 3TOM Ui pacy€THBIX
3aJa4 TPUOPUTETOM SIBISIOTCA 3aJauyd C SIBHO 3aJlaHHOM u HesgHO 3adanHou (U3NYECKOW MOJENbIO,
MO3BOJISIIOIIME MPUMEHATh HM3YYCHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK W3 OJHOr0 pasfena Kypca, Tak
Y UHTETpHUpYsl NpUMEHEHUE 3HAHUI U3 pasHbIX pa3neioB. [l KauecTBEHHBIX 3aJa4 MPUOPUTETOM SIBISIOTCS
3aJaHusg Ha OOBSICHEHME / TpelCKa3aHhe MPOTEKaHUs (PU3WYECKUX SIBJICHUN M MPOIECCOB B OKpYXKarolein
KHU3HU, TpeOylolIe BbI0opa GU3NIECKO MOETH JIsl CUTYallH MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu @I'OC COO k MarepuanbHO-TEXHUYECKOMY OO0ECIEYeHUI0 Y4eOHOro
nporecca Kypc pusuku yriyOiaéHHOro u 0a30BOro YpoBHSI B Cpe/lHEH IIKOJIE JOJDKEH U3ydaThCs B YCJIOBHUIX
npeAMeTHOro Kadunera. B xabunere Gpu3uku 10KHO OBITH HEOOXOIUMOE JTa00OPaTOpPHOE 0OOPYAOBAHHE IS
BBITIOJIHEHHSI YKAa3aHHBIX B MPOrpaMMe YYEHHYECKHX OIBITOB, JIAOOPATOPHBIX PadOT M pabdOT NMpakTHKyMa,
a TaKkKe JIEMOHCTPAIMOHHOE 000PY0BaHUE.

JleMOHCTpanlmoHHOE  000pyIOBaHWE (OPMHPYETCSI B COOTBETCTBMH C TPHHIUIIOM MHHUMAJIBHOM
JIOCTAaTOYHOCTU M 00ECIEUMBAET MOCTAHOBKY IMEPEUYHCICHHBIX B MPOTrpaMMe KJIIOUEBBIX JEMOHCTpPALUi JUIs
WCCIICIOBAaHHUS HM3YYaeMBIX SIBJICHHH W TIPOIECCOB, SMIHUPUYECKHX M (YHIAMEHTAIBHBIX 3aKOHOB, WX
TEXHUYECKUX MPUMEHEHHH.

JlabopaTopHoe 00OpyAOBaHHUE JIJIsl YYEHUYECKUX MPAKTUIECKUX padoT (popMUpyeTcs B BHIIE TEMATHICCKUX
KOMIUIEKTOB M oO0OecreunBaeTcss B pacuyé€re OJHOr0 KOMIUIEKTa Ha JBYX oOywaromuxcs. TemaTtudeckue
KOMIUIEKTBI JJaOOpaTOpHOro O00OpYIOBaHMS JOJDKHBI OBITH MOCTPOEHBl Ha KOMIUIEKCHOM HCIOJIb30BaHUU



AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX M3MEPHUTENBHBIX CHCTEM B BHUJE HUPPOBBIX
nabopaTopHid.

HEJA U3YYEHUA YYEBHOI'O TIPEJIMETA «®U3UKA»

OCHOBHBIMU HETSIMH U3Y4EHUS (PU3UKHU B 001IEM 00pa30BAHUU SIBIISIOTCSL:

(dbopMHpOBaHUE UHTEPECA U CTPEMIICHUS O0YYAIOIUXCsl K HAYYHOMY M3y4EHUIO MPUPOJIBI, Pa3BUTHE UX
MHTEJUIEKTYaTbHBIX U TBOPUYECKHX CIIOCOOHOCTENH;

pasBUTHE TMPEJICTABIEHUH O HAy4YHOM METO/e MO3HaHWS U (HOpMUpPOBAHHE MCCIEI0BATEIHCKOTO
OTHOIIECHHS K OKPYKAIOIINM SIBIICHHSIM;

(dbopMHpOBaHHE HAyYHOIO MHMPOBO33PEHMS KaK pe3yjbTaTa HM3y4eHHsS OCHOB CTPOCHHUS MaTepuu
U GyHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

dbopMupoBaHUE YMEHHH OOBSICHATH SIBICHHS C HCIOIB30BaHUEM (DHU3MUECKUX 3HAHUNW M HAYYHBIX
JI0Ka3aTeNbCTB;

dbopMupoBaHUe MpeACTaBICHUN O pou (GU3UKU AJIST PA3BUTUS JAPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
1 TEXHOJIOTHI;

passumue nNpeocmasieHutl 0 B03MONCHbIX chepax OyOywel npogeccuoHaIbHOU OesmenbHOCHU,
CBA3AHHBIX C PUBUKOU, NOO20MOBKA K OdNbHelueMy 00yYeHUI0 8 SMomM HAnpasieHuu.

JlocTikeHne 3THX 1eiei o0ecrieuynBaeTcs pelieHneM CIeAyIoIuX 3a/1ad B Mpoliecce U3y4eHus: Kypca
(bu3MKK1 Ha ypOBHE CpeAHEro 001iero oOpa3oBaHus:

npuoOpeTeHre CUCTeMbl 3HAaHUM 00 oO0mMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKITIOYAss MEXaHUKY, MOJEKYISIpHYIO (DU3HKY, SJIEKTPOJMHAMUKY, KBAHTOBYIO (U3WUKY W DJIEMEHTHI
acTpoU3UKH;

dbopMHEpOBaHNE yMEHUI MPUMEHITH TEOPETHYECKUE 3HAHUS Ui OOBSCHEHUS (PH3MUECKUX SIBICHHUH
B IIPUPOJIC U TSl IPUHATHUS IPAKTUUECKUX PEIICHUI B MOBCEAHEBHON KHU3HHU;

OCBOEHHE CIIOCOOOB pelIeHHs pa3UYHbIX 337a4 C SBHO 3aJlaHHOW (U3MYEecKOoW MOJeNblo, 3ajad,
MO/JJPa3yMEBAIOIINX CaMOCTOATENbHOE CO37aHne (PU3NUYECKON MOJENH, aJJleKBaTHON YCIOBUAM 33/1a4H,
B TOM YHCJI€ 3a]1a4 WHKEHEPHOTO XapaKTepa;

MOHUMaHUEe (PU3MUYECKUX OCHOB M MPUHITUTIOB JIEHCTBUS TEXHUYECKUX YCTPOMCTB M TEXHOJIOTHUECKHUX
MIPOLIECCOB, UX BIIMSHUS HA OKPYXKAIOILIYIO CPELY;

OBJIA/ICHUE METOJIaMH CaMOCTOSITEIBHOTO IUIAHUPOBAHUS U MPOBEACHUS (U3UUYECKUX IKCIIEPUMEHTOB,
aHaJM3a ¥ WHTEPIpETANy HHPOPMAIIUH, OTIPE/ICTICHHUS JOCTOBEPHOCTH TIOIYIEHHOTO PE3yIIbTaTa;
CO3/IaHUE YCIIOBUH U1l PA3BUTHS YMEHUN MPOCKTHO-UCCIEA0BATEIBCKON, TBOPUYECKOU AECATENBHOCTH;
pazeumue unmepeca K cghepam npogeccuoHaiIbHoU 0esameabHOCmU, CEA3AHHOU ¢ QUIUKOIL.

MECTO YYEBHOI'O IIPE/IMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBrm ¢ ®I'OC COO yrinyOné€HHbIil ypoBEeHb U3ydeHHs yueOHOTo npeameTa «dDu3uka» Ha ypoBHE
cpeaHero oOmiero oOpa3oBaHUs BBHIOMpAETCs O0YJAIOIUMHUCS, TUIAHUPYIOIIUMH MPOJODKEHHE 00pa3oBaHuUs
0 CTIECIUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQHUIISL.

VY4eOHBIM IUIAHOM MPEeTyCMOTPEHO n3yueHne Gu3uku B 00béme 340 4 3a 1Ba roga oOydeHus: 5 4 B HENEINI0
B 10 m 11 xnaccax, Ha 06a3oBoM ypoBHe B 00BEMe 136 u 3a aBa roma oOydeHus mo 24 B Heaemo B 10
u 11 xnaccax. B temarndyeckom mumanupoBanuu uid 10 m 11 kimaccoB mpenmnosararoTcsi pe3epB BpPEMEHH,
KOTOPBIN YUUTENb MOKET UCIOJIb30BATh [0 CBOEMY YCMOTPEHUIO, U TOBTOPUTEIBHO-0000IIAI0INE YPOKH.

IINTIAHUPYEMBIE PE3YJIbTATbBI
OCBOEHUA YYEBHOI'O ITIPEIMETA «®U3UKA»
HA YPOBHE CPEJJHEI'O OBIHIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mnpenmera «®Pu3uka» Ha YpOBHE cpelnHero oOiiero obpasoBaHus (yriyOnaéHHBIM U



0a30BBIl  YPOBEHH) [OHKHO OO0ECIeUMBATh JOCTHKEHHE CIEAYIONUX JIMYHOCTHBIX, METAlpeIMETHBIX
Y TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

I'pascoanckoe socnumanue:

e Cc(hOPMHUPOBAHHOCTh TPAXKIAHCKONH MO3ULIUH OOYdYaloOLIerocs KaK AaKTUBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCUIICKOro 00IIecTBa;

e [PUHATHE TPATUIMOHHBIX OOIIEYETOBEYECKIX IT'YMAHUCTHUECKUX U IEMOKPATHUECKUX LIEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpPECaX I'pa)kJIaHCKOro OOIIecTBa, y4acTBOBATb
B CAMOYIIPABJICHUU B ILIKOJIE U JIETCKO-IOHOLIECKUX OPraHU3aLUAX;

e yMEHHME B3aMMOJIEHCTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUU C MX (YHKIUAMHU
Y Ha3HAYEHUEM;

e TOTOBHOCTb K TYMaHUTAPHOMN M BOJIOHTEPCKOM JESTEIBHOCTH.

Hamp ecKoe 60

e chopMHPOBAHHOCTH POCCUUCKON IPasKJaHCKOW HICHTHYHOCTH, TATPUOTU3MA,;
e IIEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CUMBOJIaM; JOCTIKEHUAM Poccun B pu3nKe U TEXHUKE.

Ayx 1p 60
e c(hopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO MTOBEICHHS,

e CrOoCOOHOCTH OLIEHUBATH CUTYALUIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSICh HA MOPAJIHHO-
HPaBCTBEHHbIE HOPMBI U [IECHHOCTH, B TOM YHCJIE B JIESITEIBHOCTH YUEHOTO;
e OCO3HAHHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAyIIETo.

Aci KOe 60

e OHCTETUYECKOE OTHOILIEHHE K MUPY, BKJIIOUYAs 3CTETUKY HAYYHOTO TBOPYECTBA, IPUCYILETO (PU3UIECKOM
HaykKe.

Tpyooeoe socnumanue:

e UHTEpeC K pa3InuHbIM chepaM NpodecCHOHATBHOHN AEATEIILHOCTH, B TOM YUCIIE CBA3aHHBIM € (U3UKOM
U TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymiei mnpodeccur U peasn30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

e TOTOBHOCTb U CIOCOOHOCTH K 00pa30BaHMIO M caMOOOpa30BaHUIO B 00NACTH (PU3UKH HA MPOTSHKEHUH
BCEH JKU3HMU.

DKonozuueckoe socnumanue:

e c(hOPMHUPOBAHHOCTh IKOJOTHUYECKOW KYJIBTYPBI, OCO3HAHHE TIIOOAIBHOTO XapakTepa SKOJIOTHICCKHX
npo0iem;

e [UJJAHUPOBAaHUE MU OCYIIECTBIICHHE JICUCTBUI B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHUS LEJei
YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA,;

® pacUIMpEHHE OIbITA ACITEITHHOCTH YKOJIOTHUECKOW HATIPABICHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUH
1o (u3MKe.

Hennocmu nayunozo nosnanus:

e Cc(hOPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  pa3BUTHS
(bu3UYeCcKON HAYKH,

e OCO3HaHHME LEHHOCTH HAy4YHOH JEATENIbHOCTH, TOTOBHOCTh B IIpolecce U3yYeHHS (PU3HNKH
OCYIIECTBIISATH MPOCKTHYIO U UCCIIEIOBATEIBCKYIO JESITETPHOCTh WHANBUIYAIBHO U B TPYIIIIE.

B mporiecce pocTrKeHNsT TMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOrpaMMbI CPEIHET0 00I1ero oopa3oBaHus
no ¢usnke Yy OOydYaloUIMXCS COBEPIICHCTBYETCS  OMOYUOHATbHLIL — UHMELIeKm, TPEATOaratoii
c(hOpPMHUPOBAHHOCTbD:

®  CAMOCO3HAaHUs, BKIIOYAIONIETO CIIOCOOHOCTH IMOHMMAaTh CBOE 3MOIIMOHAIBLHOE COCTOSIHUE, BHICTh
HaIpaBJICHUS PAa3BUTHs COOCTBEHHOH 3MOIIMOHATILHOM cephl, ObITh YBEPEHHBIM B cebe;

* camopecyniupoeanis, BKIIOYAIONMIETO CAMOKOHTPOJIb, YMEHHE MPHHUMATh OTBETCTBEHHOCTHh 32 CBOE
MOBEJICHUE, CIOCOOHOCTh AJANTHPOBATHCA K AMOIMOHAIBHBIM HW3MEHEHHSM M TPOSBISATH TMOKOCTH,
OBITh OTKPBITHIM HOBOMY;

® GHYmMpeHHel Momueayuy, BKIIOYAIONIEH CTpeMIICHHE K JOCTIDKEHHIO LENW U YCIEXy, ONTUMU3M,
WHHUIMATHBHOCTD, YMEHUE JICHCTBOBATH, UCXO/IS U3 CBOUX BO3MOKHOCTEHA;



oMnamuu, BKIFOYAIONIEH CIIOCOOHOCTh MOHMUMATh YMOIIMOHAIIBHOE COCTOSIHUE PYTUX, YIUTHIBAThH €TO
IIPU OCYIIECTBIIEHUHU OOIIEHUS, CTIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COYUANBHBIX HABLIKOG, BKIIOYAIONINX CIOCOOHOCTh BBICTPAMBATH OTHOIICHHS C APYTUMHU JIFOJBMH,
3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peliaTh KOHPIUKTHI.

METANPEJMETHBIE PE3YJIbTATHI

yHHBepcaJ’IBHBIe NO3HABATEJbHbIE AeHCTBUS

ba3oBble Jornveckue aeiicTBUs:

CaMOCTOSATENILHO (POPMYJIUPOBATH U aKTyaJIH3HUpPOBaTh MPOOIEMy, paccMaTpUBaTh €€ BCECTOPOHHE;
OTpeAeIATh LENU AeSITeIbHOCTH, 3a]JaBaTh apaMeTpPbl U KPUTEPUH UX JOCTHKECHHUS;

BBISBJISITh 3aKOHOMEPHOCTH U IPOTUBOPEUNS B PACCMATPUBAEMBIX SIBIICHUSAX;

pa3pabarbiBaTh IUIAaH peIIeHUs MpoOJieMbl C y4€TOM aHalu3a HMMEIOIUXCS MaTepHabHbIX
Y HEMATEPHAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B J€SITEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3Y/IHTATOB LEJISIM, OLIEHUBATh PUCKU
NIOCIIEACTBUN JEATEIBHOCTH;

KOOPJAMHHUPOBATh U BHIIOJIHATH pabOTy B YCIOBUSX PEAJbHOIO, BUPTYaJbHOTO U KOMOMHMPOBAHHOIO
B3aUMOJICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIIIJICHHE MPU PEUICHUH KU3HEHHBIX POOIIeM.

Ba3oBblIe uccieqoBaTebCKHE AeiiCTBHA:

BJIAJICTh HAYYHON TEPMHUHOJIOTUEH, KITIOYEBBIMH MOHATUAMHI M METOJaMU (PU3NIECKOIN HAYKHU;

BJIAJICTh HABBIKAMHU Yy4YeOHO-HCCIICOBATEILCKOM W TPOCKTHOM JESITEIBHOCTH B 00JacTH (DU3UKH;
CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOMCKY METOJIOB PELICHHUs 3a1a4 (PU3UUECKOTOo
COJIepKaHUs1, IPUMEHEHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

BJIAJICTh BUIaMU JICSITEIBHOCTH 110 MOJYYSHUIO HOBOTO 3HAHMS, €r0 MHTEPIIPETAINH, IPEOOPa30BAHUIO
U IPUMEHECHHUIO B PA3IMYHBIX YYCOHBIX CHUTYaIUsX, B TOM YHUCIE TPU CO3JAHHH YYEOHBIX MPOEKTOB
B o0sactu (pu3ukw;

BBISIBIISITh [TPHYMHHO-CJICIICTBCHHBIC CBSI3M M aKTYaJIM3HpPOBATh 3a/ady, BBIJIBUTaTh TUIOTE3y €&
pelIeHns, HaXOIUTh apryMEHTHl Ui JIOKa3aTelIbCTBA CBOMX YTBEPXKICHUH, 3a/aBaTh MapameTphl
U KPUTEPUU PEIICHUS,

aHAJTM3UPOBATh MOJYYCHHBIE B XOJE pELICHMS 33Ja4d PE3yJIbTaThl, KPUTHYECKH OIICHUBATh WX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a/]a4ul B 00pa30BaTENbHON AEATEIILHOCTH, B TOM YHCJE TPU
W3y4YeHUU (DU3UKH,

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLIEHUBATh TPUOOPETEHHBIH OIBIT;

YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00JIACTh KHU3HEACATSILHOCTH;

YMETh UHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIC HJCH, NpejaraTh OPUTHHAIBHBIC TOAXOJbI W PEUICHUS; CTaBUTh MPOOJIEMBI
¥ 33/1a41, JOMYCKAIOIINE AIbTEPHATHBHBIC PEIICHHUS.

Pabora ¢ unpopmanmeii:

BJIAJICTh HAaBBIKAMHM MOJy4YeHUs WHPOpMAUU HU3NIECKOTO COACPIKaHUS U3 HCTOYHHKOB Pa3HBIX TUIIOB,
CaMOCTOSITENIbHO OCYILIECTBJISATh TOUCK, aHalIM3, CHCTEMAaTH3allMI0 U HUHTEpIpeTanuio UHPopMauu
Pa3IMYHBIX BUAOB U (pOPM IpeACTaBICHNUS;

OILICHUBATh JOCTOBEPHOCTH MH(POPMALINY;

UCITIOJIb30BaTh CPEACTBA HMH()OPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTUH B PpEIICHUHU
KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX M OPTraHM3allMOHHBIX 3aJa4 C COOJOJeHUEM TpeOOBaHUI
HPrOHOMUKH, TEXHUKU O€30MaCHOCTH, THTHUEHBI, PECypcocOepekeHus], MPABOBBIX U 3TUUYECKUX HOPM,
HOpM UH(POPMAIIMOHHOI 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJEpKaHWA B pa3MYHbIX (opmarax ¢ y4ETOM Ha3HAUYCHUS
uH(bOpMaIK U LIETIEBOM ayIUTOpUH, BEIOUpasi ONTUMANIbHYIO ()OpMY IPEICTABICHUS U BU3YAIU3AIUH.

YHnBepcaanble KOMMYHUKATUBHbIC JaeificTBUA



Oo1menune:

OCYILECTBIIATh OOLIEHUE HA YpOKaX (PU3MKU U BO BHEYPOUHOMH JIEATENBHOCTH;
pacro3HaBaTh MPEANOCHIIKH KOH(OIUKTHBIX CUTYalluid U CMATYaTh KOH(QIUKTHL;
pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPENICTB.

CoBMmecTHAsI ACATC/IbHOCTD:

MOHUMATh U MCII0JIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHIUBUYaJIbHON PabOThI;

BbIOMpAaTh TEMATUKY U METOJIbl COBMECTHBIX JAEMCTBHI ¢ y4ETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEU
Ka)XJI0TO YJIEHA KOJUIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOM AEATENBHOCTH, OPraHU30BBIBaTH M KOOPIAMHHUPOBATH JIEUCTBUS IO €€
JOCTHKCHHIO: COCTABJIATh IUIAH JCHCTBUM, pacHpeleNsaTh pPONM C YYETOM MHEHHH YYacCTHUKOB,
00CyXJ1aTh pe3y/bTaThl COBMECTHOW pabOThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIaJa U KaXI0Tro y4aCTHUKA
KOMaH/Ibl B OOIIWI pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

IpeJyiaraTb HOBBIE MPOEKTHI, OLICHUBATH MJEU C MO3UIMHA HOBU3HBI, OPUTMHAIBHOCTH, IIPAKTUYECKON
3HAYUMOCTH;

OCYLIECTBIIATh  IIO3UTHBHOE CTPATETMYECKOE IIOBEACHHE B PA3JIMYHBIX CUTyalUsAX, IPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBITH HHUITMATHBHBIM.

yHHBepcaJ’IBHBIe PEryJasiTUBHLIC JaeiicTBUA

Camoopranu3aums:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATENbHYIO JEATENBHOCTh B 00JaCTU (PU3MKM U aCTPOHOMHH,
BBISIBJISITH IPOOJIEMBI, CTAaBUTh U (POPMYJIMPOBATh COOCTBEHHBIE 33/1a4U;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIIECHUS PAcUETHBIX M KAaYECTBEHHBIX 3aJay, IUIAH BBIIIOJHEHUS
MPAKTUYECKOH  paboThl € yuéTOM  HMEIOLIUXCS  PECYpPCOB,  COOCTBEHHBIX  BO3MOKHOCTEH
U IIPEATNIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuMpsATh paMKH Y4€OHOT 0 IpeMeTa Ha OCHOBE JIMUHBIX MPEIIOYTCHUH;

JienaTh OCO3HAHHBINA BHIOOP, apTyMEHTHUPOBATh €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHHUE;
OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBAaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIHUPOKON 3PYIAUIMHU B 007acTU (PU3UKU, TOCTOSHHO
HOBBIIIATH CBOI 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb!

JIaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTh, OLICHUBATh COOTBETCTBHE
pe3yJIbTaTOB LIETSM;

BJIQJICTh HABBIKAMU [IO3HABATENbHON pedlekcud Kak OCO3HAaHUS COBEPIIAEMBIX JACUCTBUN
Y MBICTUTENBHBIX MPOIECCOB, UX PE3YIHTATOB MU OCHOBAHMI;, WCIIOJIB30BATh MPUEMBI pediekcuu s
OIICHKH CHUTYAaIllH, BHIOOpPA BEPHOTO PEIICHNUS;

YMETh OIICHUBATh PUCKHU U CBOCBPEMEHHO IMPUHUMATH PEIICHUS IO UX CHUYKCHHUIO;

MPUHUMATh MOTHBBI U apTYMEHTBI IPYTUX MPU aHAIHU3E PE3yJIbTaTOB JAEATEIbHOCTH.

IIpunsTHe ceds1 M APyrux:

NPUHUMATh ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOWHCTBA,;
IIPUHUMATL MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIbTATOB AEATEIbHOCTH;
NPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKH.

NPEAMETHBIE PE3YJIbTATbBI

10 kaacce

B npornecce u3yyenus kypca ¢pusuku yriayonénHoro u 6a3oBoro ypoBHs B 10 ki1acce y4eHUK HAYUUTCS:

IToHumars (1eMOHCTPUPOBATEL) PONIb (PU3UKH B IKOHOMUYECKOH, TEXHOIOTHYECKOH, IKOJIOIMUECKOH,
COILIMAJIFHON M 3TUYECKOH cdepax AesTeIbHOCTH YeJIOBEKa; pojib U MECTO (PM3UKU B COBPEMEHHOM
HAay4HOU KapTHHE MUPA; 3HAYEHUe ONUCAMENbHOU, CUCMeMamusupyloujel, 00bACHUMeNbHOL



U npocHocmu4eckou (@yHKyul Qusuueckolu meopuu — MEXAHUKU, MOJEKVISAPHOU Qu3uKu u
MepMoOU- HAMUKU, POTb QuU3UYecKOU meopuu 8 (opmMuposanuu npeocmasieHull o Quuueckou
Kapmune Mupa,

pa3nnyath (YUUTHIBATE) YCIOBUS MPUMEHUMOCTH MOJIENeH (PU3HMUSCKUX TEI U MPOIECCOB (SIBICHHIA):
WHEpLHaIbHas cucTeMa 0Tcu€Ta, aOCOMIOTHO TBEPAOE TENl0, MaTepUaabHas TOYKA, pPABHOYCKOPEHHOE
JIBIKEHHE, CBOOOJHOE TaJicHHue, aOCONIOTHO yrpyras aedopmarus, aOCOIIOTHO yrnpyroe u abco-
JFOTHO HEYNPYTOe CTOJKHOBEHHS, MOACIH Ta3a, KUAKOCTH M TBEPAOTO (KPHCTAILTMYECKOTO) Tela,
UICaTbHBIN T'a3, TOUYCUHBIN 3apsill, OAHOPOJIHOE IEKTPHUYECKOE TIOJIC;

pa3nuuath yciaoBus (TpaHUIBl, 00JacTH) NPUMEHUMOCTH (DU3MUECKUX 3aKOHOB, IMOHHMATH

BCEOOLINIT xa pakrep (GyHIAMEHTaIBHBIX 3aKOHOB M OTPaHWYCHHOCTH HCIIOJIB30BAHMS YACTHBIX
3aKOHOB;
aHATM3UPOBATh U OOBSCHATh MEXaHUUYECKHE MPOIECCHI U SIBJICHUS, UCTIONB3Ysl OCHOBHBIE TIOJIOKCHHS
M 3aKOHBI MEXaHUKU (OTHOCHUTEIHHOCTh MEXaHHMUECKOTO JIBMKEHHS, (POpPMYJbl KWHEMAaTUKU PaBHO-
YCKOPEHHOTO ABWXXEHUS, npeobpazosanus I anunes 0ns ckopocmu u nepemewjerus, 3aKkoHbl HproTo-
Ha, npuHyun omuocumenvrHocmu Ianunes, 3aKOH BCEMUPHOTO TATOTEHHUS, 3aKOHbI COXPAHEHUSI UM-
MyJbCa U MEXaHUYECKOU SHEPTUH, C83b pabOMbl CUNbL C USMEHEHUEM MeXaHUYeCKOLl dHepeUl, yCio-
8Us pas- Hogecus meépoo2o mena);, Py 3TOM HCIOJIB30BaTh MATEMAaTHYECKOE BBIPAKEHHUE 3aKOHOB,
VKa3bl- 86aMb YCI08US NPUMEHUMOCIU (PU3ULEeCKUX 3aKOH08: npeobpazosanuti I anunes, emopozo u
mpemuve2o 3axono8 Hviomona, 3aKoH08 coXpaHeHus UMNYIbCa U MEXAHUYecKOU IHEpeUuu, 3aKOHd
8Ce- MUPHO20 MA2OMEHUsL,
aHAJIM3UPOBAaTh M OOBSCHATH TEIUIOBBIE MPOIECCHl U SBJIEHUS, MCIOJIb3YS OCHOBHBIE MOJIOKEHUS
MKT u 3aKkOHBI MOJEKYJISIPHON (U3UKHA M TEPMOIUHAMHKHU (CBSI3b JIABICHUS HUICAIBHOTO raza co
CpellHEeW KMHETUYECKON SHEPrueil TErIOBOro ABMKEHHUS U KOHIIEHTPALIUEeW €ro MOJIEKYJl, CBSI3b TEM-
NepaTyphl BELIECTBA CO CPEIHEN KMHETUYECKOM SHEPrue TeIyIOBOro ABWKEHHUS €T0 YacCTHLl, CBSI3b JaBiie-
HUS UJICaJIbHOTO Tra3a ¢ KOHIIEHTpalMeld MOJIEKYJ M €ro TeMIlepaTypoil, ypaBHeHHe MeHaeneeBa—
Krnaneiipona, nepBblil 3aKOH TEPMOJIMHAMHKH, 3aKOH COXPAHEHMS SHEPTUH B TEIUIOBBIX MPOLIECCAX);
Ipyd 3TOM  HCIOJIb30BaTh MaTEMaTHYECKOE BBIPAKEHHWE 3aKOHOB, VKA3bl8AMb  YCIOGUS
npumenumocmu ypasvenus Menoeneesa—Knanetipona;
aHAIIM3UPOBATh U OOBSACHATH (OMUCHIBATEH) INEKTPUUECKHUE SBICHUS, UCIIONb3Ysl OCHOBHBIEC MOJIOXKE-
HUS U 3aKOHBI AJIEKTPOJUHAMUKHU (3aKOH COXpaHEHMsI 3JIEKTPUUECKOro 3apsna, 3akoH Kyiona, no-
MeH- YUAIbHOCMb INIEKMPOCMAMU4ecKo20 NoJis, NPUHYUN CYNEPRO3UYUY INIEKMPUYECKUX nojel, npu
9MOM YKA3bl8as YCA06U npumeHumocmu 3akona Kynona,; a Takke NPaKTUYECKU BayKHBIE COOTHOIIIE-
HUA: 3a- KOHBI OMa JuIsl ydacTKa IeNd U JUIsl 3aMKHYTOM 3JIEKTPUYECKOM 1enu, 3akoH Jxoyns—
Jlen- ua, npa- sunra Kupxeoga, saxonst @apades 051 21eKMpoau3a);
onucvieams @uauecKue npoyeccvl U A6IeHUs, UCNONb3YS BeNUHUHbL. NepeMeujenue, CKOpochib,
YVCKO-
peHue, UMNYIbC meid U CUCmemvl mei, CUild, MOMEHM CUlbl, OdeleHue, NOMEeHYUAIbHAS
9Hepausl, Ku- HeMmUu4YecKas IHep2usl, MexaHuyecKkas sHepaus, paboma cuibl, YeHMpPOCMPeMUMeIbHOe
YVCKOpeHue, CUld Maxcecmu, CUia ynpy2ocmu, Cuid mpeHusi, MOWHOCMb, JHepeUusl 63auUMo0elucmausl
mena c¢ 3em- 1€l 80U3U €€ NOBEPXHOCMU, IHEP2Usl YNpYy20Uu Oehopmayuu NPYIHCUHBL, KOIUYECMBO
menyiomsl, abco- IIOMHAs memnepamypa meia, paboma 8 mepmMoOUHAMUKe, 8HYMPEHHs IHepeUusl
UO0eanbHo20 O00HO- AMOMHO20 2a3d, paboma uoearbHO20 2a3d, OMHOCUMENbHAS GIANCHOCHb
6030yxa, KII][ ude- anvHoeo mennogozeo oOsuzcamens; 31eKMpuyecKoe noie, HANPIA’CEHHOCb
9NeKMPULECKO20 NOJs, HANPANCEH- HOCMb NOJSA MOYEYHO20 3apsod UMY 3ApPAXCEeHHO20 wapa 8
saxkyyme u 6 OudieKmpuxe, NOMEHYUAL JIeKmpoCmamuyecko2o Nojis, pPA3HOCHb NOMEHYUAos,
INEKMPOOBUNCYWASL CULA, CULA MOKA, HANPS- JHCEeHUe, MOWHOCMb MOKA, JeKMPU4ecKkas EMKOCHb
NJIOCKO20 KOHOEHCamopa, COnpo- muegjienue y4acmKka yenu ¢ nocied08amenbHblM U NApalielbHbiM
coeOuHeHueM pe3ucmopos, dHep- 2usl INeKmpu- 4ecko20 noJjisk KOHOeHcamopa,
OOBSICHATH OCOOGHHOCTH MPOTEKaHUsl (U3MUYECKUX SIBICHUN: MEXaHUYECKOE JBIKEHHE, TETIOBOE

BH-
JKEHHE YacTHIl BEIIEeCTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE IBIDKEHHUE, Au(dy3us,

UCTIApeHHe, KUMe- HHEe W KOHJCHCAIWs, IUIABJICHHE W KPHUCTAUIM3AIMS, HAMpPaBICHHOCTh
TEIUIONIepEIaur, dJCKTPHU- 3alHs  Tell, IKGUNOMEHYUATIbHOCIb  HOBEPXHOCIU  3APSIIHCEHHOO0
NPOBOOHUKA,

MIPOBOANTH UCCIEIOBAHUE 3aBHCUMOCTH OJTHOM (PM3NYECKON BEIMYUHBI OT APYrOil ¢ UCHIOIH30BAHU-

eM .
OPSIMBIX U3MEPEHUI: MIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3YNbTAThI MOIY4EH-

HOW 3aBUCHUMOCTH (PU3MYECKHUX BEIUYHH 8 GUOe 2PAPDUKO8 C YUEMOM aAOCOTOMHBIX NOSPeuHoCmel



usme- peHuﬁ, ACJIaTh BbIBOALI 11O PE3YyJIibTaTaM UCCICAOBAHUA;



® TIPOBOJIUTH KOCBEHHBIC M3MEPEHHS (PU3MUECKUX BEIMUYUH; IIPU 3TOM BHIOMPATh ONTUMAIIbHBINA Me-

TOJ
I/I3MepeHI/IH, OILICHUBAThHb a6COJHOTHI)IC U OTHOCUTCIIbHBIC HOIpemHOCTH HpSIMI:IX N KOCBCHHBIX

nU3Mepe- HUM;
npo6oOUMb ONbIMbL NO NPOGEPKE NPEONONCEHHOU 2UNOME3bl. NIAHUPOBAMb IKCHEPUMEHM, COOU-

pamo
9IKCNEPUMEHMATILHYIO YCMAHOBKY, AHANU3UPOB8AMb NOTYUEHHble Pe3)bmamsl U 0ellams 8bl-

800 0 cma- myce npeonoAHCEHHOU UNOMe3bl;
e coOmogaTh mpaBuiia GE30MACHOTO TpyAa MPU MPOBEIACHUM HCCIEAOBAHUN B paMKax y4eOHOTO

ne- o o
9KC- PUMCHTA, npakmuxKyma w1 y‘ICGHO-I/ICCHGIIOBaTGJIBCKOI/I U MNPOCKTHOU ACATCIBHOCTH C

UCIOJIb- 30Ba- HUEM U3MEPUTEIBHBIX YCTPONCTB U J1JaOOpaTOpHOro 000pyI0BaHuUs;
e pemiath pacy€THBIC 3a/1a4U C SIBHO 3aJJaHHOH U Hesi8HO 3a0aHHOl HU3NIECKON MOJIEIBIO: Ha OCHO-

Ba- . .
HUU aHaliu3a YCJIOBHS OOOCHOBBIBATH BHIOOpP (DHM3WUECKON MOJENH, OTBEYAIOIICH

TpeOOBaHUAM 3a- JlauM, NPUMEHATb (HOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U HOCHYIambl
@uszuueckux meoputi TPU HC- TONb30BAHUM MaTEMaTHYECKMX METOAOB pELIeHUs 3ajad,
IIPOBOAMTH pacy€Tbl Ha OCHOBa- HUM HMMEIO- LIMXCS JaHHBIX, AHAJIU3UPOBATH PE3YJbTaThl U
KOPPEKTHPOBATh METO/IbI PELICHUS C YUYETOM IOJIyUYEH- HBIX PE3YJIbTAaTOB;

® peulaTh KAYECTBEHHBIE 3a7aUU, mpedyiowue npUMeHeHus 3HAHUL U3 PA3HbIX pa30en08 WKOAbHO20
Kypca Qusuxu, a maxdce unmezpayuy 3HaHui U3 Opyeux npeomemos ecmecmeeHHO-HAYUHO20
YUKIA: BBICTPAWBATh JIOTUYECKYIO IIETIOUYKY PACCYKIEHUI C ONOPOM HA U3YUYEHHBIE 3aKOHBI, 3aKO-
HOMEPHOCTH U (PU3UYECKUE SIBIICHUS,
UCNOIb306aMb MeopemuiecKue 3HaHus 05l 00BbACHEHU OCHOBHbIX NPUHYUNOE paOOmbl U3Mepu-

meib- .
HbIX NPUOOPOS, MEXHUUECKUX YCIMPOUCE U MEXHOI02ULEeCKUX NPOYECCo8,

® MHCIIOJIB30BAaTh TCOPECTUUCCKHUE 3HAHUA I10 (1)1/131/11(6 B HOBCGHHCBHOﬁ KHU3HU JJIs1 obOecrieuenus 0Oe3-

omac- .
HOCTH TpHU OOpAaIIeHUH ¢ MPUOOpPaMU U TEXHHUUECKUMH yCTPOHCTBAMH, JUI COXPAaHEHHUS

3II0POBBS U COOJTFOICHUSI HOPM IKOJIOTHUYECKOTO MOBEACHHS B OKPYXKAIOIIEH cpeie;
® [IPUBOJUTH MPUMEPHI BKJIAJIa POCCUMCKHUX U 3apyOeKHBIX yUEHBIX-(U3UKOB B pa3BUTHE HAYKH, B

00b-
SICHEHHE TIPOIIECCOB OKPYXKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

anaiusuposdams U OyeHusanlb nocireocmeust Obimosou u npOM380dCWl8€HHOL7 OdesmenbHoCmu

Yyeio- . . .
6€Kd, CBA3AHHOU C qbu3uuec:<wwu npoyeccamu, ¢ no3uyuu 3KoJjaocuvecKkou 683OI’ZCZCHOCmM,

npeo- cmas- JeHull 0 PAYUOHATbHOM NPUPOOONONb308AHUU, A MAKI’CE PA3ZYMHOM UCHOIb308AHUU
00CMU- HCeHUll HAYKU U MEeXHOI02Ull 0Jisl OAIbHelue20 PA3sUmus 4ei08e4eckoco 0ouecmsa,
® [PUMEHSTH Pa3IUYHbIe CIIOCOOBI pabOTHI ¢ MH(pOpMaIel (pU3nIecKoro coepx aHus ¢ UCTIONb30-

Ba- o
HUEM COBPEMCHHBIX I/IH(i)OpMaHI/IOHHBIX TEXHOJIOTHU: ITPU 3TOM HCIIOJIB30BaTh COBPECMCHHEBIC

UHQOP- MAITMOHHBIC TEXHOJOTHH JIJIsl TIOUCKA, TIepepabOTKH U TPEAbIBICHUS y4eOHOM 1 HAydIHO-
MOMYJISIPHOM MH(pOpPMAIMU, CTPYKTYPHUPOBAHHS U MHTEPIIPETAIIH WHPOPMAIINH, TTOTy4YCHHON W3
Pa3INYHBIX UC- TOYHUKOB; KPUTUICCKU aHAIM3UPOBATH MOIy4aeMyt0 HHQOPMAIIHIIO U OYeHUBams
€€ 00CMoBepHOCMb KAK HA OCHO8E UMEIOWUXCS 3HAHUL, MAK U HA OCHOB8e AHAIU3A UCTNOYHUKA UH-
dopmayuu,

NposBISIMb OP2AHU3AYUOHHBIE U NO3HABAMENbHbIE YMEHUSI CAMOCMOSIMENbHO20 NPUOOpemeHus

HOBbIX .
3HAHULL 8 npoyecce GblINOIHEeHUs NPOEKMHLIX U YUeOHO-UCCAe008AMeNbCKUX  pabom,

paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJICH, IUTAHUPOBATh PaboTy TpyIl-
IIbl, PAalMO- HAJIBHO pPAaCHpPENEsATh NEATEIBHOCTh B HECTAaHAAPTHBIX CUTYyalMsAX, aJEKBAaTHO
OLIEHH- BaTh BKJIAJ] KaXK- IOTO U3 YYACTHUKOB I'PYIIIBI B pEIICHHE pacCMaTpUBAEMO POOIIEMBI;

nposAGIAMb MOmugayuio K 0yoyuel npopeccuoHanrbHol O0esmenibHOCmU No  CReYuairbHOCHAM

Qusu- ko-
MEeXHULEeCK020 NPOPUIiL.

11 kiacc



B npouiecce uzyuenus kypca pusnku yriyonéHHoro u 6a30Boro ypoBHs B 11 kilacce y4eHUK HaydUTCS:

e TOHMMATh (JIEMOHCTPHPOBATH) POJb (PHU3UKH B SKOHOMHUYECKOH, TEXHOJOTHUYECKOW, COIMAIbHOMN
U 9THYeCcKoW cdepax NesTEIbHOCTH YelOBEKa; PoJib U MeCcTO (DM3MKH B COBPEMEHHOW HAay4YHOMN
KapTHHE MUPA; POJb ACTPOHOMUU B MPAKTHUECKON IEATEIFHOCTH YeJI0BEKa U JalbHEHIIeM HAaydHO-
TEXHUYECKOM DPAa3BUTUU; 3HAYEHUe ONUCAMENbHOU, cucmemamusupyrowell, o0bsACHUMEeNbHOU
U nPOCHOCMUYecKol QYHKYUll puzuueckou meopuu — 1eKMpOoOUHAMUKY, CREeYUATbHOU Mmeopuu



OMHOCUMENbHOCIU,  K8AHMOB0U  (pusuku, Ppoiib (pundecko Teopun B  (HOPMHUPOBAHHH
NpeCTaBICHUH O (U3NUECKOW KapTWHE MHpa, MECTO (PU3NYECKON KapTHHBI MUpa B OOLIEM psimy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O PUPO/IE;

pa3nuyath (YIUTHIBATE) YCIOBHS MPUMEHUMOCTH MOJIeTIe (PU3NYECKUX TN U MPOIIECCOB (SIBICHUN):
OJTHOPOJTHOE DJIEKTPHUUECKOE U OJHOPOJHOE MArHUTHOE TIOJS, TapMOHHYECKHE KOJIeOaHws,
MaTeMaTHYeCKUN MasTHUK, WACAbHBIA MPYKUHHBIA MasgTHUK, TAPMOHUYECKHUE BOJHBI, HICaTbHBIN
KoJIeOaTebHBI KOHTYp, TOHKAs JINH3a; MOJIEJICH aToMa, aTOMHOTO sI/Ipa M KBAHTOBOM MOJIEITN CBETA,
pa3nuuath ycnoBUs (TpaHHIbI, 00JacTH) MPUMEHUMOCTH (UINYECKUX 3aKOHOB, HOHUMAMDb
sceobwull xapakmep QYHOAMEHMANbHLIX 3AKOHO8 U O02PAHUYEHHOCMb UCHOIb308AHUS YACHHBIX
3aKOHO8;

aHAIM3UPOBATh U OOBACHATH AJIEKTPOMATHUTHBIC MPOLECChl U SBICHUS, HCIOJB3Yys OCHOBHBIE
MOJIOKEHUSI M 3aKOHBl DJJEKTPOJUHAMHUKK U CHEHHUAIbHOW TEOPUM OTHOCHTEIBHOCTH (3aKOH
COXpaHEHHUsI 3JICKTPUUECKOTO 3apsina, cwia Ammepa, cwia JlopeHia, 3aKOH 3IIEKTPOMAarHUTHOM
uHaykuy, npaBwio Jlenna, cBsa3p OJIC caMOMHOYKIMU B 3JIEMEHTE 3JEKTPUUECKOM Iienu co
CKOPOCTBIO W3MEHEHHS CHJIBl TOKA;, TIOCTYJIaThl CIEIUAIBFHOW TEOPHUH OTHOCHUTEIHHOCTH
DHHIITEIHA);

aHAJIM3UPOBATh U OOBSACHATH KBAHTOBBIE MPOLECCHl M SBICHUS, UCTOIb3Ys MOJOKEHUS KBAHTOBOMN
¢busuku (ypaBHeHHE DHIITEHHA 118 PoTorddexTa, mepBblid U BTOPOM MOCTyaThl bopa, mpuHIU
COOTHOULIEHMsI HeomnpelenéHHocTel ['eiizenOepra, 3aKOHBI COXPAHEHHUs 3apsAJOBOIO U MacCOBOIO
YrCeJl M SHEPTUU B SACPHBIX PEAKIMSIX, 3aKOH PaJUOAKTUBHOIO pacaja);

ONMHUCHIBATh  (U3MYECKHE TIPOIECCHl W  SIBJICHUS, WCIOJB3ysd BEIMYUHBL HANPSHKEHHOCTD
DIIEKTPUYECKOTO  TIOJIs, MOTEHIMAN AJIEKTPOCTATUYECKOTO TOJS, PAa3HOCTh  IMOTCHIMAJIOB,
AIIEKTPOJIBIDKYIIAS CUJIa, HMHIYKIUS MAarHUTHOTO TIOJiA, MAarHUTHBI TOTOK, cuia Awmrmepa,
WHIYKTHBHOCTb, JJEKTPOJBIDKYILAS CHJIa CAMOWHAYKIIUH, SHEPTHsI MAarHUTHOTO TIOJS TIPOBOJAHUKA
C TOKOM, PENIITUBUCTCKUN UMITYIIbC, TIOJTHAS SHEPTHS, SJHEPTUS MMOKOSI CBOOOTHON YaCTUIIBI, DHEPTUS
¥ UMITYJIEC (POTOHA, MACCOBOE YHUCIIO U 3apsI S/Ipa, YHEPTUs CBSI3H S/IPa;

OOBSICHATE OCOOCHHOCTH TPOTEKaHUS (PU3MYECKUX SBICHHIA: DIEKTPOMAarHUTHAS WHIYKLUS,
CAMOMHJIYKIIUS, PE30HAHC, MHTep(epeHuuss BOJH, AU(PPaKLIUs, AUCHEPCHs, TOJTHOE BHYTpEHHeEe
oTpaxkenue, (orodnekrpuueckuii 3pdekt (poroaddexr), anpda- u OeTa-pacnangsl sjgep, ramma-
U3JIy4eHue syep; pusndeckre MpUHIUIBI CIIEKTPAILHOTO aHalu3a 1 padoThI Ja3epa;

onpeodenams HanpasieHue UHOYKYUU MASHUMHO20 NOJIsL NPOBOOHUKA C MOKOM, CUbl AMnepa u cuibl
Jlopenya,

cmpoums u300padicenue, co30asaemoe NIOCKUM 3epKalIoM, MOHKOU JUH30U, U PACCUUMbIGAMb €20
Xapaxkmepucmuxu,

NPUMEHAMb OCHOB0NOIA2aKOwWUe aACMpPOHOMUYECKUe NOHAMUS, Meopuu U 3aKOHbl OJid aHAIU3d
U 00VACHEeHUS  PU3UYECKUX NPOYECco8, NPOUCXOOAWUX 6 38E30aX, 6 36630HbIX  CUCHEMAX,
8 MedHC2aNIaKmU4eckol cpeoe; 08UdICeHUs HeOeCHbIX mell, I80N0YUL 36630 U Bcenennoll,

MPOBOAMTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (DU3UYECKUX BEIMYMH C UCIHOJIb30BAHUEM MPSMBIX
U3MEPEHHI: TMpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHpPOBATh pe3yJbTaThl IOJTYYEHHOMN
3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BHIE TpaduKOB C y4ETOM aOCOIIOTHBIX MOTPEIIHOCTEH
M3MEPEHH, JIeN1aTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIICOBAHMUS;

IIPOBOJIMTH KOCBEHHBIC M3MEPECHUS (PHU3UICCKUX BEITUYHH, TIPA TOM BBIOUPATH ONTHMAIBHBIA METO/T
WU3MEpPEHUs, OLECHUBATH AaOCOJIOTHBIE M OTHOCHUTENbHBIC IOTPEUTHOCTH TPSMBIX M KOCBEHHBIX
U3MEpEHUl;

MIPOBOAMTD OMBITHI MO MPOBEPKE MPEIOKEHHON TUMOTE3bl: IIAHUPOBATH SKCIIEPUMEHT, COOUPATH
AKCIEPUMEHTAIbHYI0 YCTAHOBKY, aHAJIM3UPOBATh IMOJyYEHHBIE pE3YylbTaThl U JENaTh BBIBOJ]
0 CTaTyCce NPEMJIOKEHHON TUIIOTE3BI;

ONUCHIBAMb MEMOObl NOLYYEHUSL HAYYHBIX ACMPOHOMUYECKUX 3HAHULL,

coOmoaaThk mpaBmiia 0e30MacHOr0 TpyAa NpU MPOBEACHUU HUCCIENIOBAaHWNA B paMKax y4deOHOTO
OKCIEPUMEHTa,  TPAKTUKyMa U y4eOHO-HCCIEeNOBATENbCKOH U MPOEKTHOW  JEeSITEeIbHOCTH
C MCIIOJIb30BAHUEM U3MEPUTENIbHBIX YCTPOUCTB U J1a0OPAaTOPHOTO 0OOPYIOBAHMUS,

pemarh pacu€THbIE 3ala4d C SIBHO 3aJaHHOW U HeA6HO 3A0AHHOU QuU3UYECcKOoU MOOenvblo: Ha
OCHOBAHMHW aHAJIM3a YCIOBHS BBIOMpATh (U3UUECKHE MOJICNH, OTBEYAIOIINE TPEOOBAHHSIM 3a/1a4H,



IPUMEHATh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJAThl (PU3MUECKUX TEOpUil mpu
HCIOJIb30BAaHUM MaTEeMaTHYECKUX METOJOB PEIIEHUs 3a/ad, INPOBOAUTH pacuéTbl Ha OCHOBAaHUU
AMEIOIUXCA JaHHbBIX, aHAJIM3UPOBATh PE3yJIbTaThl U KOPPEKTHPOBATH METOIBI PEIICHUSA C YYETOM
IIOJIyYEHHBIX PE3YJIbTATOB;

pemaTh KaueCTBEHHbIE 3a/1a4M, TpeOyome NPUMEHEHUSI 3HaHUH M3 Pa3HBIX pPa3ieiioB IIKOJILHOTO
Kypca OGU3HKH, a maxdce unmezpayuu 3HAHUU U3 OpYeUX NpeomMemos ecmecmeeHHO-HAYYHO20
YUKIA: BbICIMPAUAMb JIO2UYECKYIO UYENOUKY PACCYHCOEHUli C ONOpOU HA U3VYEHHble 3AKOHbI,
3aKOHOMEpHOCIU U (husuyecKue a61eHus;

UCNONbL308aMb  Meopemuyeckue 3HaAHUus ONd OOBACHEHUs OCHOBHbIX NPUHYUNOE pabombl
UBMEPUMENbHBIX NPUOOPOS, MEXHUYECKUX YCMPOUCME U MEXHOI02UYECKUX NPOYeccos,

NPUBOJIUTH MPUMEPHI BKJIAZA POCCUICKUX U 3apyOexkHbIX yUEHBIX-(U3MKOB B pa3BUTUE HAyKH, B
00BsICHEHHE MPOLIECCOB OKPYXKAIOIIEro MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

aHanU3UPOBaAmMs U OYEHUBAMb NOCIe0cmeusi OblMmoGoU U NPOUIBOOCMEEHHOU 0esAmMenNbHOCmU
YenoeeKa, CEA3AHHOU C (QU3UYECKUMU NpOYeccamu, ¢ HOZUYUL IKOA02UYeCKOol 0Oe30nacHocmu,
npeocmagneHuli. 0 PayuoHaIbHOM NPUPOOONONIL308AHUY, A MAKMICE PA3ZYMHOM UCHONb308AHUU
00CMUDICEHUL HAYKU U MEXHOI02UU 0151 OANbHEeUue20 pa3eumus 4ei08e4ecko2o oouwecmea,
MIPUMEHSITh pasnu4Hble  CrOCOOBI  paboThl ¢ MHPOpPMALUEH  (QU3MUECKOTO  COMEpIKAHHS
C WCIIOJIb30BAaHHEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX TEXHOJIOTHH: TPU 3TOM HCIIOJIE30BAThH
COBpPEMEHHbIE HHPOPMALIMOHHBIE TEXHOJIOTHH U1 IOUCKA, TepepabOoTKH U MPebsBICHHS yUeOHOH U
HAYYHO-TIOMYJIAPHOM ~ MH(pOpMAIMK, CTPYKTYPHPOBAHUS ¥  HWHTEPHpETandd  HWH(POpMAINH,
HOJIY4YE€HHOW M3 Pa3InYHbIX HCTOYHUKOB; KPUTUYECKH aHAJIM3UPOBATh MOJydaeMyro HH(GOpMAIMIO U
OLICHHMBATh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE HMEIOLIMXCS 3HAHUM, TaK M HAa OCHOBE aHalIM3a
UCTOYHUKA MH(pOpMaIy;

NpoA6IAMb OP2AHU3AYUOHHbIE U NO3HABAMENbHbIE YMEHUs CAMOCMOAMENbHO20 NpUuobpemeHusl
HOBLIX 3HAHUL 8 NPOYecce 8bINOJHEHUS NPOEKMHbIX U Y4eOHO-UCCIe008amenbckux pabom, paboTaTh
B TpyIIe C WCHOJHEHHWEM pa3IMYHBIX COLMAJIBHBIX pOJEH, IUIAHUPOBAaTh pPabOTy TpPYIIIbI,
palMoOHATIbHO PACHPENENATh AEATEIbHOCTh B HECTAHJAPTHBIX CHUTyalMsIX, aJ€KBATHO OIIEHHWBATH
BKJIaJ1 KQXKJIOTO U3 YYACTHUKOB TPYIIIBI B PEIIEHUE pacCMaTpUBaeMON MpoOIeMbl;

NpoAGIAMb MOMUBAYUIO K 0yO0ywel npogeccuoHanbHoU 0esmenbHOCMU No CReYUaIbHOCIAM (U3UKO-
MexXHUYecKko20 npogus

IlenTp OoOpa3oBaHMsi eCTECTBEHHOHAYYHOH HampaBjeHHOCTH «Todka pocra» co3gaH C IENbIO
pa3BUTHA y OOYYaIOIIMXCSl €CTECTBEHHOHAYYHOH, MaTeMaTu4eckoi, MH(OPMAIIMOHHONH T'PaMOTHOCTH,
(GOpMHpOBAaHUS  KPUTHUECKOTO M  KPEATUBHOTO  MBIIIJIEHHS, COBEPLICHCTBOBAaHMSA  HABBIKOB
€CTECTBEHHOHAYYHOW HAIIPABJIEHHOCTH, a TAKXKE JUISI

MIPAKTUYECKON 0TpabOTKH yueOHOro MaTepHaia 1o yueoHomy npeamery « Dusukay.
[Ipemyiaraemasi mporpamMma CIIOCOOCTBYET Pa3BUTHIO Y YyYaIlUXCS CAMOCTOSITEIHBHOTO MBIIUICHUS,
¢dopMHpyeT y HHUX YMEHHUS CAaMOCTOSTEIbHO MNPHOOpeTaTb M MPHUMEHSATHb IOJy4YeHHbIE 3HAaHUS Ha
npaktuke. Pa3ButHe W (QOpMHpOBaHME  BBINIEYKa3aHHBIX yMEHUH  BO3MOXKHO  Onaromaps
CTUMYJIMPOBAaHUI0 HAy4YHO - IIO3HABaTEJIIBHOTO MHTEpeca BO Bpems 3aHATHI. (CoBpeMEHHBIE
HKCIEPUMEHTAIbHBIE HCCIEIOBaHUs 10 (DU3MKE y)KE HEBO3MOXKHO IMPEICTaBUTh 0€3 HMCIOJIb30BAHMUS
aHAJIOTOBBIX M LU(QPOBBIX HM3MEpUTENbHBIX MpubOopoB. B  ®denepanbHOM TrocyaapcTBEHHOM
obpazoBatensHOM crapaapre (PI'OC) nmponucano, 4To OJHUM U3 YHUBEPCATBHBIX YUEOHBIX JEHCTBHIA
(YY 1), nprobpeTaeMbIX y4alluMHCs, JODKHO CTaTh yMEHHE
«TIPOBEJICHUSI OIBITOB, TMPOCTHIX 3KCIEPUMEHTAIBHBIX HCCIEAOBAHUN, TMPSAMBIX M KOCBEHHBIX
U3MEPEHUIl C NCIOIb30BAHNEM AHAIOTOBBIX M LHU(POBBIX U3MEPUTEIBHBIX TPUOOPOBY.
JU1st 5TOTO y4uTeNb (PU3UKH MOKET BOCIIOJIB30BaThCS y4eOHBIM 00OPYAOBaHHEM HOBOTO MOKOJIEHUS —
uudpoBsIMu 1aboparopusiMu. Ludpossie nabopaTopuu 1no (GU3MKE MpeACTaBIEHbl JaTUUKAMHU IS
W3MEPEHUs] U PErHCTPallii pa3IMYHBIX NapamMeTpoB, MHTepdelicamu cOopa JAaHHBIX U MPOTPAMMHBIM
obecreyeHrneM, BU3yaIU3UPYIOIUM SKCIIEPUMEHTAIbHBIE JaHHble Ha 3KpaHe. IIpu 3ToM sKcrepuMeHT
ocTaércsl TPAIUIIMOHHO HATYPHBIM, HO TOJIyY€HHBIE YKCIIEPUMEHTANbHBIC aHHbIE 00pabaThIBAIOTCS U



BBIBOJISITCS Ha AKPaH B peaJbHOM MacIiTabe BPEMEHHU M B pallMOHAILHOU Tpaduueckoit popme, B BHIE
YHUCIICHHBIX 3HAYCHUWH, aAuarpamm, rpagukoB u Tadbmun. OCHOBHOE BHHUMAHHUE YYaIIUXCS IPH 3TOM
KOHIIGHTPUPYETCS HEe Ha COOpKE M HACTPOWKE KCIIEPUMEHTATBbHONW yCTAaHOBKH, a Ha MPOEKTUPOBAHUH
pa3MUYHBIX BAapUMAHTOB MPOBEACHUS OSKCHEPHUMEHTA, HAKOIUVICHWM JAHHBIX, HX AaHaIu3e |
UHTEpHpeTannuy, (OpMyIupOBKE BBIBOAOB. DKCHEPUMEHT KaK HCCIEIOBATEIbCKHM METOA OOydeHHS
YBEJIMYMBACT ITO3HABATEIbHBIH HHTEPEC YJAIIUXCS K CaMOCTOSTEIBHOM, TBOPUECKOH MESTEIBHOCTH.
BaxHo copmupoBaTh y 00y4aroUIMXCsl HABBIKA CAMOCTOSITEIBHON paboThl ¢ UPPOBBIMU TaTUNKAMHU,
MIPOBEACHUS U3MEPEHUN (PU3NYECKUX BETUIMH M UX 00paOOTKH.

Hlupokuii cHekTp IUQPPOBBIX JATYMKOB IMO3BOJSIET YyYallUMCS 3HAKOMUTBCS C IMapamMeTpamMu
(bU3UYECKOTO JKCMEPUMEHTa HE TOJIBKO Ha KAueCTBEHHOM, HO W Ha KOJMYECTBEHHOM ypoBHe. C
MOMOIIBIO ITUGPOBOH JTAGOPATOPUH MOXKHO MPOBOAUTH UTUTEIHHBIA IKCIIEPUMEHT JaKe B OTCYTCTBHUH
sKkcriepuMenTaropa. [Ipu sTomM m3MmepsiemMble JaHHBIE W Pe3ynbTaThl UX OOpaOOTKM OTOOpa)karoTCs
HETOCPEICTBEHHO Ha SKpaHe KOMIbIOTEpa.

B cocraB neatpa «Touka pocta» 1o ¢usuke Bxoaar 6a3oBas (00s3aTeNbHAs) YaCTh U JTONOTHUTEIHHOE

obopynoBaHue.

bazoBast wacte cocrouT M3 HUDPOBBIX JATYMKOB M KOMIUIEKTOB COIYTCTBYIOUIUX JJIEMEHTOB JUIS

OTIBITOB 10 MEXAHHKE, MOJICKYJISIPHON (PU3UKE, IICKTPOIMHAMUKE U ONITHKE.

bazoBblif koMmIeKT 000pyaoBaHus LeHTpa «Todka pocTay mo (pu3MKe MPEACTaBlICH CIETYHOIIUMU

TATYNKAMU:

-JlaTurk abCONIOTHOTO JaBJICHUS.
-J[aTyuk TPOM3BOAMUT W3MEpPEHUs a0CONMIOTHOTO JaBjeHUs. UyBCTBUTEIBHBIA DSJIEMEHT JaTYMKa
BHITIOJTHEH Ha 0a3e MOHOJMTHOTO KPEMHHUEBOTO MHhE30PE3UCTOpa C BHEAPEHHOW TEH30PE3UCTHBHOU
CTPYKTYPOU, KOTOpasi MO3BOJIAET MCKIIOYUTh BO3MOJKHBIE TIOTPEIIHOCTH U JOCTUTHYTH HEOOXOIUMO
TOYHOCTU H3MepeHUil. B KOMIUIeKT naTdyrMka aOCONIOTHOTO MAaBIICHUS BXOIUT THOKas TepMeTHYHas
TpyOKa /I MOAKIIOYEHUS ITyIIepa JaTYhKa K Ja00paTOpHOMY 000pYAOBaHHIO.
-JlaTunk monokeHus (MarHuTHBINA). JlaT4MK u3MeEpsSieT BPEMEHHBIE OTPE3KH MEXAY MOMEHTaMU
MIPOXOKICHHSI 00BEKTa PSAIOM C OECKOHTAKTHBIMH JIETEKTOpaMHu. beCKOHTaKTHBIE TETEKTOPHI SBIISTFOTCS
BBIHOCHBIMM W KpEMSATCS HAa METaUIMYECKOW WJIM MarHuTHOW moBepxHOCTH. KonmdectBo oceit
M3MEPEHMs JIaTYMKa TOJOXKEHHWsI PaBHO 3, NMANa30H M3MEPEeHH Mo Kaxmoil m3 ocedt X, Y u Z
cocrasisieT ot 0 1o 360 rpaz.

KoMrmieKkT comyTCTBYIONINX 3JIEMEHTOB ISl SKCIIEPUMEHTOB TI0 MEXAHUKE:

-KommiekT comyTCTBYIOMUX 3TIEMEHTOB IS SKCIIEPUMEHTOB 0 MOJIEKYJISIPHON (U3HKe

-KoMIIIeKT COmyTCTBYIOMUX IEMEHTOB /ISl SKCTIEPUMEHTOB T10 JJICKTPOJNHAMUKE

-KOMILIEKT COMyTCTBYIOMMX 3IE€MEHTOB JIs1 SKCIIEPUMEHTOB 110 ONTHKE

-J[aTunk TOKa, MArHUTHOTO TIOJISI, TEMITEPATYyPHI.

JKCNepUMeHTAIbHbIE HCCIeI0BAHUA MeXaHMYeCKUX siBJIeHul «/3ydyenue konebaHuil MpyKMHHOTO
MasiTHUKa»

Lenb paGoThL: H3YUYUTh FApMOHUYECKHE KOIeOaHUs IPYKUHHOTO MasiTHUKA.

O6opynoBaHue M MaTepHalibl: KOMIbIOTEP, KOMIbIOTEpHbIM uHTepdelic coopa manHbix Releon Lite,
JaTYUK YCKOpPEHMs, pyJleTKa WIM JIMHEHKa, MpyXuHa (HaOop MpYKUH OJMHAKOBOM JUIMHBI pa3HOMN
KECTKOCTH), TPY3 C KPIOYKOM, JIByXCTOPOHHHM CKOTY U IUTATHUB C JIAIIKOM, 3JIEKTPOHHBIE BECHI.

JKcnepuMeHTalIbHbIe HcciaegqoBanus 1o MKT uaeaJbHbIX razoB M JaBJIeHUS] KUAKOCTEH
IIpakTnueckas padora «VccregoBanue nzodapHoro npouecca (3akoH I'eii- -JIroccaka)»
Lenb paboThl: MPOBEPUTH COOTHOLIEHUE MEXIYy M3MEHEHUSIMU 00bEMa M TeMIlepaTypbl rasza mnpu
€ro U300apHOM HarpeBaHUMU.
OO6opynoBaHKe U MaTepUabl: KOMIIBIOTEP, KOMIIBIOTEPHBIN nHTepdeiic coopa nanHbix Releon Lite,
MyabTuaaTduk O3 5 (matumku TemmepaTypsl M AaBJIEHUS), TEMIEPATypHBIM IIyH, IITaTUB, COCY[ C
MOPUIHEM JUISl IEMOHCTPALIMK Fa30BbIX 3aKOHOB, JINHEHKA.
IIpakTnueckas padora «VccnenoBanue n30xopHoro mnpouecca (3akoH Illapis)»
Lenb pa®oThl: NPOBEPUTH COOTHOLICHHE MEXAY M3MEHEHUsMHU 00BbEMa M TeMIepaTypbl ra3a Mpu
€ro U30XOPHOM HarpeBaHHH.
OO6opynoBaHKe U MaTepUabl: KOMIIBIOTEP, KOMIIBIOTEPHBIN nHTepdeiic coopa nanHbix Releon Lite,



MyapTuaaTyuk @U3 5 (natumku TemnepaTypsl M AAaBJIECHUS), TEMIEPATYypHBIM IIyN, IITaTUB, COCY[ C

MOPUIHEM JUISl IEMOHCTPALUY Ia30BbIX 3aKOHOB, JINHEHKA.

IIpakTuyeckas padora «3akoH [lackansa. Onpenenenrie NaBIeHUS KUIKOCTEH»

Henn pabotel: u3yunth 3akoH Ilackans; uccienoBaTh M3MEHEHMs JaBICHUS C U3MEHEHHEM BBICOTHI

cronba xuakoctu.O00pya0BaHUE M MaTepUallbl: IITATUB, MEH3YpKa, TpyOKa, JTMHEHKa, MyJIbTUAATIHK

OU3 3,

KOMITBIOTEP WJIX IIJIAHIIET.

IIpakTnueckas padora «ATmocdepHoe u 6apomeTpuueckoe aaBieHue. MaraeOypreckue noaymapHsd»
Lenp paboThl: NPOAEMOHCTPUPOBATH M BBIYUCIUTH aOCOJIOTHOE M OTHOCHUTEIbHOE JaBJICHHUS.
Ob6opynoBaHue ¥ MaTepHajbl: MPUOOP A JEeMOHCTpaluu atMochepHoro namieHus (MariaeOyprckue
noJtymapusi), Tpy3sl Mmaccamu 5 u 10 Kr, BaKyyMHBIH HacoC, JaTYUKU OTHOCUTEIHLHOTO U a0COJIIOTHOTO
JIABJICHUS, KOMIIBIOTEP WJIU IIJIAHIIIET.

BKCHepI/IMeHTaJIbeIe HCCJICJ0BAHUA TECIIJIOBBIX SIBJIEHM I

«HM3ydenue nporecca KUIEHUS BOJbD»

Henu paGoThl: U3YyYUTh NPOLECC KUIEHUS BOJBI; IOCTPOUTh TpauK 3aBUCUMOCTH TEMIEpPATyphl BOJbI

OT BPEMEHH.

OOopynoBaHre ¥ MaTepuajbl: DJEKTpUYECKas TUIMTKAa WJIM TOpeika, OoJbas MpoOupkKa,

npodupkoepxKaTeb, MyabTiuaaTank ®U3 5, TemMnepaTypHbIil 1IIyT1, KOMIIBIOTEP WM IUIAHIIET, COJb.

IIpakTnueckas padora «OnpeneneHne KOJIUUECTBA TEIUIOTHI IPU HArPEBAaHUU U OXJIAXKICHUM»

Lenb paGoTHL: U3yYUTh YCIIOBUE TEIUIOBOTO paBHOBecHs (6e3 yuéTa paccesHus TeII0BOM SHEPTHU B

OKpyXarotyto cpeay)O0opynoBaHHe U MaTepHalbl: KOMIBIOTEP, KOMIBIOTEPHBIM HMHTEpderc coopa

nanHelx Relab Lite, mynptugatuuk OU3 5, mymn, KajnopumeTp, H3MEpUTEIbHBIA CTaKaH,

3JIEKTPOYANHHUK.
IIpakTnyeckasa padora «OmnpeneneHue yaenbHON TEIUIOTHI IUIABICHUS
abaay» Lenb paboTel: onpeaeauTs yaeIbHYO TEIUIOTY IUIABICHUS JIbJA.
OO6opynoBaHue M MaTepUaibl: KaJOPUMETpP, U3MEPUTEIbHBIN LHWINHAP, CTaKaH C BOJOM, COCYH C
TAIOIIUM JIBJIOM, BECHI, UCTOYHHMK INUTAHHS, COCAUHUTENIbHBIE NMPOBOJA, MOOWIBHBIM IIAHLIET,
KOMIIBIOTED,

KOMIbIOTepHBIN HHTepdelic cOopa nanubix Relab Lite, mynpTunaTunk ®U3 5, TemnepaTypHblil Iyl

IIpakTuyeckas padora «OnpenesneHne yaelIbHONU TEMIIOEMKOCTH TBEPAOTO TEIA

Lenb paboThl: ONpenenuTh 3HAYCHHE YICIBbHOW TEMIOEMKOCTH METAUINYECKOTo (ITIOMHHUEBOTO)

WINHpA HAa HUTH.

Ob6opynoBaHue U MaTepUabl: KOMIIBIOTEP, KOMITBIOTEPHBINH HHTEpdeiic coopa nanHbIX Relab Lite,
MynbTuaaTauk ®U3 5, myn, kamopuMerp, U3MEpPUTENbHBIM CTAaKaH, 3JEKTPOYAWHUK, METAIMYECKUN
LHWINHAP HAa HUTH.

I[IpakTuyeckas padora «/3ydyeHue mpoieccoB IUIaBIEHUS U KPUCTAUIU3ALMU aMOP(QHOTO Tea»
Ienb paGoThI: ONpeneIuTh TEMIIEPATYPy KPUCTAIUIM3ALUH apaduHa.

OO6opynoBaHue U MaTepUalbl: TPOOUPKa ¢ TapapuHOM, MPOOUPKOIEPKATEINb, CTAKaH C TOPSYEH BOIOM
oobémMom 150—200 ™y, KoMmmbIOTEp, KOMIBIOTEpPHBI wHHTepdeiic cOopa manubix Relab Lite,
MysnbTuAaTduK O3 5, mym.

JKCNePUMEHTAIbHbIC HMCCIEAOBAHUS IOCTOSTHHOIO TOKA M €ro XapaKTePHCTHK

IIpakTnyeckas padora «/3yueHne cMEMIaHHOTO COEAMHEHUS TPOBOJHUKOBY
Lens paGoThl: MPOBEPUTH OCHOBHBIE 3aKOHBI CMEIIAHHOTO COEIMHEHHS POBOJIHUKOB B AJIEKTPUUECKON
uenu. OOGOpysOBaHHE M MaTepuallbl: KOMIIbIOTEP, KOMIBIOTEPHBINH UHTepdeiic cOopa naHHbIX Relab
Lite,
mynabTHaaTYuK DOU3 5 (maTuymk TOKa W HANpPSOHKEHMs), HCTOYHUK TOKa, HAOOp pe3UCTOpOB,
COEIMHUTEIIbHBIE ITPOBOJIA, KITFOY.
IIpakTnyeckas padora «Onpenenenue KIIJ| narpeBatensHOro snementa» Llens paboThl: onpenenuTsb
KII/l mHarpeBaTeapbHOro JIEMEHTA.
Ob6opynoBaHue U MaTepUabl: KOMIIBIOTEP, KOMIIBIOTEPHBIN HHTEepdeiic coopa nanHbix Releon Lite,
MynbtugaTduk ®U3 5 (matyvk Temmneparypbl, AaTYUMK TOKAa U HAINpPSHKEHHS), TEMIEpaTypHBIM Iy,
HCTOYHMK TOKA, KaJJOPUMETP, HATPEBATEIIbHBIN 3JIEMEHT, COCIUHUTEIIBHBIE TPOBOIA, MEPHBIN LIUIUHAD,
€MKOCTb ¢ Bofol 00béMoM 150 cm3.
IIpakTnyeckas padora «M3ydenue 3akoHa Jhxoyns — JleHna»



Lenb paboOTHI: ONpEeTUTh KOJINYECTBO TEIJIOTHI, BBIACIAEMOE TPOBOJIHUKOM ¢ TokoM. O0opynoBaHue
Y MaTepuajbl: KOMIIBIOTEP, KOMIBIOTEPHBIN HHTEpdeiic coopa nanubix Relab Lite, mynsTuaaTank ®U3
5 (IaT4MK TOKA U HANPSIKEHUs), ICTOYHUK TOKA, PE3UCTOP, KIIIOY, COEANHUTEIbHBIE IPOBOJIA, IITATUB,
KaJIOpUMETP, EMKOCTh C BOJOM.
IIpakTnyeckasa padora «M3yuenue 3aBucumoctu mnosie3Hod MomHoctd U KIIJ[ wncrounuka ot
HaIpsDKEHUS. Ha Harpy3Ke»
enp paboOThI: M3YYHTHh 3aBUCUMOCTH ToJIe3HON MmomHoctd U KIIJ[ ncTouyHWKa OT COMpPOTHBIICHUS
Harpy3ku. O0opy0oBaHHE U MaTepUANIbl: KOMIIBIOTEP, KOMITBIOTEpHBINA HHTEp(eiic coopa manHbx Relab
Lite,
myneTuaaTyuk U3 5 (matuMk TOKa W HANpPSDKEHHUs), UCTOYHHK TOKAa, PEOCTar, KoY,
COEIMHUTENbHBIE POBOIA.
IIpakTnyeckas padora «!3yuyenue 3akoHa Oma i1 monHoi nenu»llenn paGoTh: MPOBEPUTH 3aKOH
Oma 115 MOJHOW UEenH; M3YYUTh PeXUMBbI pabOThl UCTOYHHMKOB ToKa. OOOpyAOBaHHWE M MaTepHalIbl:
KOMIIBIOTED,
KOMITIbIOTEpHBIN HHTepdeiic cOopa nanHbix Relab Lite, mynptumatunk ®U3 5 (matumk Toka u
HanpsOKEHUs ), UICTOYHUK TOKa, 2 pe3UcTopa, 3 KII04a, COeIMHUTEIbHbIE POBO/IA.

IIpakTuyeckass pabdora «IKcnepuMeHTalbHAsE TpoBepka mpaBwin Kupxroda» llens paboTsr:
HKCHEPUMEHTAIBHO MPOBEPUTH 3aKOHBI Kupxroda.
O6opynoBaHue U MaTepuaibl: KOMIIBIOTEP, KOMIIbIOTEPHBIN HHTEpdelic coopa nanHbIX Relab Lite,
myabTHaaTYuK OU3 5 (maTuMk TOKa M HANpsOHKEHHUs), UCTOYHHUK TOKA, 5 PE3UCTOPOB, 3 KIIIOYA,
COEIMHUTEIIBHBIE ITPOBOJIA.

JKCIepUMeHTAIbHbIE UCCJIeJ0BAHUS MATHUTHOTO MOJIS
IIpakTnueckas padora «VcciaenroBaHue MarHUTHOTO T0JIsE HPOBOJHHUKA C TOKOMY
Ilenp paGoThI: BBIABUTH 3aBUCUMOCTh MOAYJSI MHAYKLHMHA MAarHUTHOTO MOJS MPOBOAHHMKA C TOKOM OT
CHJIBI TOKA U PACCTOSIHUS 1O IPOBOJHHKA.
O6opynoBaHHMe U MaTepHalbl: KOMIBIOTEP, KOMIBIOTEPHBIN HHTEpdeiic coopa nanubix Relab Lite,
MyabTHAATYUK PU3 5, IITaTUBBI, HCTOYHUK TOKA, IPOBOJHUK, TMHEHKA, PEOCTaT, KITIOY.
IIpakTuyeckass padora «VccienoBanue sBICHHUS DICKTPOMArHUTHON
uHaykun» Lenp paboThl: HccaenoBaTh SIBIEHHE 3IIEKTPOMArHUTHOM
WHTYKITUH.
ObopynoBaHne U MaTepUaNbl: KOMITBIOTEDP, KOMITBIOTEPHBINA HHTEpdeiic coopa nanHbIx Relab Lite,
myabTHaaTUuK GU3 5, nuHelika, KaTyka-MOTOK, IOJIOCOBON MarHuT, Tpyoka u3 I1BX, nepxatens amns
TpyOKH, IITATHB.
IIpakTnyeckas padora «/3ydeHne MarHUTHOTO T10JIsI COJICHOM 1A
Lenb paboThl: HccaenoBaTh paclpeesieHne UHIYKIIMM MarHUTHOTO TOJISL BJOJb OCH COJIEHOW[A.
OO6opynoBaHue U MaTepuaibl: KOMIBbIOTEP, KOMIBIOTEPHBIN HHTEpdeiic cOopa nanHbIx Relab Lite,
MyabTuaaTyuk ®U3 5 (gaTymku TOKa MAarHUTHOIO IIOJIs1), MCTOYHUK TOKA, COEAMHUTENbHbBIE
IIPOBOJIA, COJIEHOU, PEOCTaT.

®poHTAJbHBIE JJa0opaTopHbIe padoThl B 10 kiacce (¢ ucnojb3oBanneMm ooopynoBanus «Touka
pocTtay)

JlaGoparopnasi pabora Ne 1 «VcciaemoBaHue paBHOYCKOPEHHOTO MPSMOIUHEWHOTO

nBwkeHus» JlaboparopHast pabora No 2«M3ydeHue NIBHKCHUS Tela, OPOLICHHOTO

TOPU30HTAJILHO»
JlaboparopHas padota Ne 3 «/3ydeHue ABMKEHHSI TEIa MO OKPY>KHOCTH O] ICUCTBHEM CHIT YIIPYTOCTH
U TAXKECTU»
JlaboparopHas pabora Ne4 «lMccnenoBaHre M3MEHEHHs Beca Tella NPU €ro JBIKCHHUU C YCKOPEHUEM»
JlaboparopHast pabota Ne 5 «3yuenue Ko3QPUITMCHTAa TPSHHUS CKOTBKCHUSDY

JlaboparopHasi pabora Ne 6 «l3yueHHe H30TEPMUYECKOTO MPOIECCa

JlaboparopHast padota Ne 7 «3ydeHne ypaBHEHUS COCTOSHUS UICATHHOTO

raza»

Jlaboparopuast pabora Ne 8 «l3MepeHHEe OTHOCUTEIHHOW BIAKHOCTH

BO3IyXa»



JlaGopatopHnasi pabota Ne 9 «M3mepeHue Temreparypbl KpUCTAJUIM3ALUN M YIEIbHOM TeMmIepaTypbl
IUIABJICHUS BEIECTBA

®poHTaNbHBbIE Ja0opaTopHbIe padoThl B 11 kiacce (¢ ucnob3oBanuem odopyrosanns «Touka
pocTtay)

Jlabopatopuas pabota Nel «M3mepenne DJIC W BHYTpEHHErOo COMPOTUBIEHUS HCTOYHHUKA TOKa»
JlaboparopHasi pabota Ne 2 «M3rotoBiieHHE TadbBAaHUYECKOTO JJIEMEHTA U HWCIBITAHHE €ro B
JEUCTBUM»
Jlaboparopuasi pabora Ne 3 «MccnemoBaHue 3aBHCHUMOCTH COINPOTUBIICHHS TOTYMPOBOJHHKA OT
TEMIIEPATYPBI
JlaboparopHas pabota Ne 4 «MccnenoBanue koneOaHU MPY>KUHHOTO MasTHHKA
JlabopaTopHas pabota Ne 5 «VccnemoBanue koseOaHUl HUTSHOTO
MasiTHUKa»
JlaGopatopnass pabora Ne 6 «OmpeneneHue CKOPOCTH 3ByKa B
BO3IyXe»
JlaGopartopHas padota Ne 7 «MccrnenoBanue sBieHuit HHTEpGEPEHINN U JUPPAKIINH
cBeta» JlabopaTopnas padota Ne 8 «Omnpenenenue CKOPOCTH CBETa B BELIECTBE)



. COAEPXAHUE YYEBHOTI'O ITPE/IMETA «®U3UKA»

10 kiacc
o bazoBbIii ypoBeHb (2 Jaca) o YryOneHHsli YpoBeHbD (5 9acoB)
o Tema 1. dusnka 1 METOABI HAYYHOTO MO3HAHMS (2 yaca) o Tema 1. dusnka 1 METOIbI HAYYHOTO MO3HAHMS (6 YacoB)
. ®du3uka — Hayka o mpupojie. Haydnbie METOIbI MO3HAHUS o ®duzuka — (yHIaMeHTalbHas HayKa o npupojae. HayuHsiii MeTo

OKpy»karolero mupa. Posb skcriepumMenTa 1 TEOpHH B Ipoliecce
MO3HAHUS TPUPOBL. DKCIIe- pUMEHT B pu3uke. MoienupoBanue
(bu3NYECKUX SIBICHUN U MPOIIECCOB.

Hayunsle runoressl. @usnueckne 3aK0HbI U TEOpUU. " paHUIIbI
IIPUMECHHUMO- CTH (1)I/ISI/IV—I€CKI/IX 3aKOHOB. HpI/IHIII/IH COOTBETCTBUA.
Poinb 1 MecTo ¢u3MKU B GOp- MUPOBAHUN COBPEMEHHOW HAyIHOMH
KapTUHBI MUPA, B IPAKTHUECKOH JIes- TEJIb- HOCTH JIIO/IEH.
HemoncTpauuu 1. AHangoroselie U M(ppPOBbIE U3MEPHUTEIbHbIE
puOOPbI, KOM- IBIOTEPHBIE TaTYHKU

[M03HA- HUS U METOBI UCCIIEAOBAHMS (U3UUECKUX SIBJICHUI. DKCIIEPUMEHT U
TeopHs B TIPOIECCe MO3HAHUs Tpupoibl. HabmroieHne u 3KCepuMeHT B
(uzuke.

o Cnocobbl uzmepenus usuieckux eIuduH (aHai0208vle U Yyugpossie
UsMe- pumenvHble NPUOOPLI, KOMNbIOMEPHBIE OAMYUKOBbIE CUCMEMDL).

[ loepewino- cmu usmepenuti pusuieckux eaudut (abcoromuas u
OMHOCUMENbHASL).

o MonenupoBanue (GpU3MUECKUX SIBICHUN M MPOIECCOB (MaTepUaTbHAS
TOYKa, aOCONIOTHO TBEPIOE TENO, MIeadbHas XUIAKOCTh, HJICATbHBIN Tas,
TOueuHbll 3apan). Iumore3a. Ousnyeckuii 3aKoH, TpaHUIBl €ro
nmpuMeHUMOCTH. Dusn- deckas Teopusi. Pomb u Mecto ¢usuku B
(hOpMUPOBAHUN COBPEMEHHOW Hay4- HOM KapTUHBI MHUpA, B MPAKTHYECKON
eI TeIbHOCTH JIIOJIEN.

o Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul, NPAKMuKym
1. Usmepenue cunvt moxa u Hanpsa@ceHus: 8 yenu NOCMOsSHHO20
noka npu NOMOWU AHAI0208bIX U YUPDPOBLIX USMEPUMETLHBIX NPUOOPOS.
2. 3uaxomcmeo c yugposou rabopamopueti no guzuke. Ilpumepol uz-
. Mepe- HUusl PU3UYECKUX eUYUH NPU NOMOWU KOMNBIOMEPHBIX
0amuuKos.
o Tema 2. Mexanuka (18 JacoB) o Tema 2. Mexanwnka (35 9acoB)
o 2.1 Kunematuka (5 4acoB) o 2.1 Kunematuka (10 yacoB)




J Mexannyeckoe ABukKeHHE. OTHOCHUTEIIBHOCTD

nBrokeHust. Cucrema orcuéra. Tpaekropus.

J ITepemerienue, cKOpocTh (CpeHssl CKOPOCTh, MTHOBEHHAs: CKOPOCTbH)

1 YCKO- pPEHHME MAaTEepUaJIbHOM TOYKH, MX IPOEKIMM HA OCH CHCTEMBI

KoopauHaT. Ci10- )KeHNE NEPEMELICHUN U CII0KEHUE CKOPOCTEN.

. PaBHOMEpPHOE M PAaBHOYCKOPEHHOE IPSMOJIUHENHOE ABUKCHUE.

I'paduxu 3a- BUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUSI, IyTH U
IIEpEMELICHUS MaTe- PU- aJIbHOU TOYKU OT BPEMEHHU.

MEXaHUYECKOI'O

o Mexanuueckoe — aBuwkeHHe. OTHOCHUTENBHOCTh  MEXaHUYECKOTO
nBrokennsa. Cucrema oTCcUETA.

o Ipsamas u obpamuas 3a0auu MexaHuxu.

o Paouyc-eexmop mamepuanvnoii mouxku, e2o npoexyuu Ha Ocu
cucmemul Ko- opounam. TpaeKkTopus.

o [lepemenienue, ckopocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsI CKOPOCTb)

U YCKO- PEHHUE MATEPUAIBHOW TOYKH, MX WPOCKIMA HAa OCH CHUCTEMBI
KoopauHaT. CI0- )KCHUE MEPEMELICHUI U CIIOKEHUE CKOPOCTEH.

. CBoboaHoe nazeHue. Y cKopeHue cBOOOAHOTO MaIeHHUS. o PaBHOMEpHOE M PaBHOYCKOPEHHOE MNPSMOJIMHEHHOE JBUYKEHUE.
o Kpuonuneirinoe npuxenue. [[BukeHne MaTtepruaibHOM TOUKH 10 3aBUCU- MOCTb KOOpPJMHAT, CKOPOCTH, YCKOPEHHS W NYTH MaTepuaibHOU
OKPYXHO- CTH C IIOCTOSIHHOM 110 MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTb, TOUKH OT Bpe- MEHH U UX IPaUKH.
inHeiHas ckopoctk. [leproa n yactorta obpamenus. LleHTrpoctpemMuTensHoe o CBobonHoe maaeHue. YCKOopeHHe CBOOOIHOTO maneHus. /Jeusicenud
CKOpe- mena,
. Hue. Texuuyeckue ycmpoucmea u npakmuieckoe npumMeHenue: o OpoUeHH020 nood Y2IoM K 20pu3oHmy. 3a8uUcumocms KOOpOuHam,
CIIUIOMETP, ckopocmu




. JBUKEHUE CHAPSIOB, LIEMHbIE U PEMEHHBIE TIepeayu.
. Jemoncmpayuu
1. Mopaenb cucteMbl 0TCUETa, WIUTFOCTPALIMS KUHEMAaTUUECKUX Xapak-

TepH- CTUK JIBUKEHUS.
2. IlpeoOpazoBanue ABUKEHUMN C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.
3. Ilanenue Ten B BO3/1yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

4. Habmonienue aBmxeHus Tena, OpOIIEHHOr0 MO/ YIJIOM K TOPU30HTY

1 TO- PU3OHTAJIBHO.

5. U3mepenue yckopeHust CBOOOIHOTO MMaICHUsI.
6. HanpasiieHne CKOpOCTH NpH JIBUKEHNUH 110 OKPY>KHOCTH.
. Vuenuueckuit sxcnepumenm, nabopamoprvie pabomor’

1. W3yueHne HepaBHOMEPHOTO ABIKEHHS C IEITBIO OTIPEIEICHUS] MTHO-

BEH- HOW CKOPOCTH.

D. HccnenoBanne COOTHOUICHUS MEXAY MYyTAMH, HPOHICHHBIMH

TeJIOM 32 IIOC/IeAOBaTeNbHbIE paBHbIE INPOMEXKYTKH BpPEMEHHM MpHU

[PaBHOYCKOpEH- HOM JBIDKEHHH C HAYAJIbHOW CKOPOCTBIO, pABHOW HYITIO.

3. M3yueHue ABMKEHUS 1IapUKa B BA3KOH JKUIKOCTH.
4. 3ydyeHue IBUKEHUS Tea, OPOLIEHHOIO TOPU30HTAIIBHO.

o U YCKOpeHUss MamepuaibHoU MoKy om pemMeHU U ux epapuxu.
KpuBosmHel- HOe IBHKEHUE. [[BH)KEHNE MaTepUaIbHON TOYKH I10
OKpY>KHOCTH. YTJIOBas M IU- HeltHas ckopocTh. [lepros u yactota obOpatieHus.
[{enTpocTpe- MUTeIBLHOE (HOPMAIBHOE), KacaTelbHOE (TaHTCHIIMAIBHOE) U
MOJTHOE YCKOpe- HHE MaTepH- aIbHON TOUKH.

o Texnuueckue ycmpoticmea u mexHoio2uieckKue npoyeccyl: CIUI0METp,
IBU- )KEHUE CHAPSIIOB, IIEMHbBIE, IIeCTepEHYAThIC U peMEHHBIE TIEPEIadt, CKO-
pocmuvie 1ugmeoi.

o Jemoncmpayuu

o Monenb cucTeMbl OTCUETa, MILTIOCTPALIs KHHEMAaTHYECKUX
XapaKTePUCTHK JBDKCHUSL.

o Cnocobwi ucciedosanus O8UNCECHULL.

o Hnniocmpayus npedenvHozo nepexooa u usmepeHue MeHO8eHHO
cKopocmu.

o [IpeoOpa3oBanue IBUKEHHUH C UCIIOIb30BAHUEM MEXaHU3MOB.
[laneHuie Ten B BO3AyXe U B pa3peKEeHHOM MTPOCTPAHCTBE.

o Habumoienue aBm>xeHus Tena, OpOIIEHHOTro MO/ YIJIOM K TOPU30HTY U
rOpH- 30HTAIBHO.

o HampapiieHne CKOpOCTH MPU IBIKEHUU TI0 OKPY>KHOCTH.

o IIpeobpazosanue yenosoii ckopocmu 8 pedykmope.

o CpasHenue nymeti, mpaeKmoputi, CKopocmeti 08UN*CeHUs O0HO20 U
020 Jice mena 8 pazHvIX CUCeMAX OMcYéma.

o Yuenuueckuit sxcnepumenm, nabopamopusie pabomeul, nPAKMuKym
3yde- HHE HEPaBHOMEPHOT'O JIBIYKEHUS C IIENBIO OIpe/ieJIeHHs] MTHOBEHHOM
CKOpO- CTH.

o Hsmepenue yckopenus npu npsamoruHetiHom pagHoyCKOPeHHOM
08UIICEHUU NO HAKTIOHHOU NJIOCKOCTU.

o Hccneoosanue 3agucumocmu nymu om epemenu npu pasHoycKOpeHHOM
08U- HCEHUU.

o H3mepernue yckopenus c60000H020 nadenus (PeKomMeHO08aHO
1CNOIb306A- HUE YUPDPOBOTL labopamopuL).

o N3ydenue nBwkeHus Tena, OPOLIEHHOTO TOPU3OHTANBHO. [Ipogepka
euno- mesvl 0  NPAMOU  NPONOPYUOHANLHOU — 3A6UCUMOCIU — MENHCOY

0aIbHOCBIO NO- 1EMA U HAYAJIbHOU CKOpoCcmbio meJjd.




. 2 3pecb 1 fanee NPUBOAMTCA PACLUMPEHHbIN NepedeHb N1abopaTopHbIX PaboT 1 OMbITOB, U3 KOTOPOrO YYUTENb AenaeT BbIGOp N0 CBOEMY YCMOTPEHMIO ¢ y4ETOM BbiGpaHHOro YMK 1 nmetowerocs

obopyaoBaHus.

. . H3yuenue osudicenus mena no OKpy*CHOCMU C ROCMOSHHOU NO MOOYTIO

CKO- pOCniblio.
° Hccneoosanue 3asucumocmu nepuoda 06pau;eHuﬂ KOHU4YeCKozco

WMAAMHUKA Oom €20 napamenipoe.

o 2.2 Jlunamuka (7 4acoB) o 2.2 lunamuka (10 gacoB)




o [Ipuniun otHocurensHOCTH ['amunes. Ilepewiii 3akoH HeroToHA.
[ THepLab- HbIE CUCTEMBI OTCYETA.
o Macca tena. Cuna. Ilpunnun cyneprnosuuuu cuil. Bropoil 3akon

HeroToHa 111 MarepuaJbHOM TOYKM. Tperuii 3akoH Hbprorona mid
MaTepUabHBIX TO- YEK.
3 3akoH BcemMupHoro taroreHus. Cuna Tskectd. IlepBas kocmuueckas
CKO- POCTb.

. Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
g Tpenue. Buabl TpeHus (Iokosi, CKonbXeHus, kaueHus). Cuia TpeHus.
Cyxoe Ttpenue. Cuna TpeHUsS CKOJBXEHUS W CHJIa TPEHUS TIOKOS.

Koapdumment tpe- Hus. Cuna CONpOTHBICHHUS NpPHU IBMKCHUU Tela B
DKUIKOCTH HJIU Ta3e.
. [ToctynarensHoe u BpamateabHOE ABMKEHUE a0COTIOTHO TBEPAOTO
Tena. Mo- MEHT CHJIbl OTHOCUTEIFHO OCH BpailieHus. [1medo cusbl.
YcioBuUst paBHO- Be- CHsl TBEPOTO TEIa.

. Texnuueckue ycmpoucmea u npaxmuieckoe npumeHeHue:
MOAIIUITHUKY, IBU- )KEHUE UCKYCCTBEHHBIX CITyTHUKOB.
Jemoncmpayuu

SIBrieHne uHepIUU.

CpaBHeHMEe Macc, B3aUMOJIEHCTBYIOIIUX Tell.

Bropoii 3akoH HeroTOHA.

Hsmepenue cui.

Crnosxenue cui.

3aBUCHMOCTh CHIIBI YIPYTOCTH OT Ae(opmaruu.
HGBGCOMOCTI) Bec tena npu yCKOpEHHOM NOABEME W TMAJICHUU.

CpaBHeHME CUII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOIo Tesa. Bubl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomot
Wzydenue nBuxeHus Opycka Mo HaKJIOHHOMN TIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIINX B IPY’KUHE
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o IlepBeiii 3axkoH Herorona. HHepruanbHbBIE CHUCTEMBI OTCYETA.
[IpuHuun or- HocurensHOCTH lamunes. Heunepyuanvuvle cucmembl
omcuéma (onpede- ieHue, npumepbl).

o Macca tena. Cuia. [IpuHnun cynepno3uumuu cuil.

BTopoii 3akoH HproTOHA 17151 MaTepUAIBHON TOYKH.

Tpernii 3akoH HbIOTOHA [171s1 MATEPUAIIBHBIX TOYECK.

U 3aKoH BCEMHUPHOTO TATOTEHMS.

OKBUBANEHMHOCb 2pasumayuOHHOU U UHEPMHOU MACCHL.
Cuna TsKeCTU. 3asucumocmsb yCKOpeHusi c60000H020 NAdeHusi om
BblCOMbL HAO NOBEPXHOCMbIO NIAHEMbl U OM 2e02papuyecKkoil Wupomsl.
U[suoicenue Hebecnuvix men u ux cnymuukog. 3akomwvi Kennepa. Ilepas
KOCMHMYECKAs CKO- POCTb.

U Cuna ynpyroctu. 3akoH I'yka. Bec tena. Bec mena, osuscywezocs c
yCcKO- peHuem.
o Cuna tpennsa. Cyxoe TpeHue. Cuila TpeHMsI CKOJIBKEHUS M CHIIA

TpeHus 1o- kos. Koapduuument tpenus. Cuna CONpOTHUBIEHUS IIPU
NIBIDKEHUM Tejla B JKUJAKOCTH WM Ta3e, eé 3a6UCUMOCMb Om CKOPOCMU
OMHOCUMENbHO20 08U- HCEHUAL.

o Jaenenue. I'uopocmamuuecxoe oasnenue. Cuna Apxumeoa.

o Texnuyeckue  ycmpoiucmea U MeXHOIO2UYECKUe  NPOYecCol:
[TOIITUITHUKY, IBYKEHUE HCKYCCTBEHHBIX CITYTHUKOB.

o Jemoncmpayuu

o Habnooenue osusicenus men 6 UHEPYUATbHBIX U HEUHEPYUATBHBIX
cucme- Max omcuéma.

o Ipunyun omnocumenvbHocmu.

o Kauenue 08yx yununopos unu wapoe pasnoi Maccol ¢ 00UHAKOBbIM
yCKO- peHuem OmHOCUMENbHO HEUHEPYUATLHOU CUCTEMbL OMCYEmA.

o Cpasnenue pasnooeticmgyoueti NPULOHNCEHHbIX K Mey CUlL C

npouszsede- Huem Maccbl meid Ha e20 YCKOpeHUue 8 UHEPYUATbHOU cucmeme
omcuéma.




. Y PE3MHOBOM 00pasIle, OT ux Aedopmarum.
J 3. UccnenoBanue ycnoBuil paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh
Bpa- I11e- HUSL.

° Pasencmeo CUJl, 6B0O3HUKAOWUx 6 pesyiomame 83auUmMooelicmeus mei.
H3M€peHue Macce no 83aUmMoo0etcmesuro.

o Hesecomocme.

o Bec Tena npu yCKOpEHHOM MOIBEME U NTAJCHUHU.

o LlenmpobesicHvle MexaHu3mbl.

o CpaBHEHHE CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKEHUSI.

o Yuenuueckuii 3xcnepumenm, nabopamopmsie padomot, nPAKMUKYM

3Mmepe- HUE paBHOJEHCTBYIOIIEH CHII IIPU IBUKEHUH OpyCKa [0 HAKJIOHHON
[JI0CKO- CTH.

o IIposepka cunome3svl 0 HE3ABUCUMOCTIU 8PEMEHU OBUNCEHUsL OPYCKA NO
Ha- KIOHHOU NIOCKOCMU HA 3A0AHHOe PACCMOSHUE OM €20 MACCHL.
o HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHHKAIONINX B
Npy>KUHE U PE3HHOBOM 00pasiie, OT uX Je(hOpMaIlyH.
o H3yuenue osudicenuss cucmemul mei, C6A3AHHbIX HUMbIO, NEPEKUHY MO
ye- pe3 n1é2kutl OJ10K.
o Hzmepenue kosgguyuenma mpenus no eeiuduHe y2io8020
K03 puyu- enma 3asucumocmu F,,(N).
o Hccnedosanue 0susicenus bpycka no HaKI0HHOU NIOCKOCMU C
nepemenHbiM K03 huyuenmom mpeHus.
o H3yuenue oudicenus epy3a Ha 64y ¢ mpeHuem.

. . 2.3 CraTuka TBEpOro Tena (5 4acoB)

. o AbGcomotHo TBEpmoe Teno. I[locrymatenbHOoe W BpamatenbHOE

BIDKEHUE TBEPAOTO Tela. MOMEHT CUJIbI OTHOCUTEIBHO OCH BpallCHHUS.
[lneuo cunpl. CnokeHue cuil, MPWIOKEHHBIX K TBEpAOMY Temy. LleHTp

TSOKECTH  Tella. YCIOBUS PABHOBECUS TBEPIOTrO Teja. Y CTOWYUBOE,
HEeyCTOI4MBOE, Oe3pa3- INYHOE paBHOBECHE.

o Texnuueckue  ycmpoucmeéa U MEXHOJIO2UYECKUEe  NPOYeccyl:
KPOHIITEIH, CTPOUTENbHBIN KpaH, peéTyaTble KOHCTPYKIIUU.

o Jemoncmpayuu

U VYcnoBus paBHOBecHs. Buabl paBHOBECHS.

o Yuenuueckuit sxcnepumenm, nabopamopmnsie pabomoi, npaKmMuKym

lccne- noBaHME yCI0BHM paBHOBECHS TBEPAOTO TENA, UMEIOUIETO OCh Bpa-
meHus. KoHcTpynpoBaHue KpOHIITEMHOB M pacy€T CUIT YIIPYTOCTH.

o M3ydeHne yCTOMYMBOCTH TBEPAOTO TEJIA, MMEIOIIETO IUIONIAAb OMOPHI.




DKTyTa.

o 2.3 3aKk0oHBI COXpAHEHHS B MEXaHUKE (6 4acoB) o 2.4 3axoHbI coxpaneHus B MexaHuke (10 gacoB)
. Nmnynbsc MaTepralibHON TOYKH (Tela), CUCTEMbI MaTepUaIbHBIX o Nmmnynbsc MaTepualibHOM TOUYKH, CUCTEMbI MATEPUATIbHBIX TOUECK.
Touek. VIM- mynbc cuiibl 1 U3MEHEHHE UMITYJIbCa Tela. [ [enmp macc cucmembl Mamepuanvbusix moyek. Teopema o osudiceHuu
o 3aKoH COXpaHEHUsl UMITyJibca. PeakTuBHOE yenmpa macc.
iBIbkeHne. PaboTa cuibl. MOIHOCTD CHITBL. o NMnynbc cuibl 1 I3MEHEHUE UMITYJIbCA Tea. 3aKOH
. Kunerndeckast 3Heprusi MaTepuanbHOM TOUKH. Teopema 00 COXpaHEHUsI UM- MyJIbCa.
W3MEHEHUHU KU- HETHYECKOI SHEPTUH. o PeakTuBHOE ABHKEHHE.
o [TorenumansHas sHeprus. [loTeHIManbHas YHEPTUs YIPYTrO o Momenm umnynvca mamepuanvrou mouku. Ilpedcmasnenue o
lneopmupoBaH- HOM npykuHbl. [loTeHIManbHas 3Heprust Tena BOIU3u COXpaHeHUuU MOMEHMAa UMNYIbCA 8 YEHMPALbHbIX NOJIAX.
moBepXxHOCTH 3emiid. [1o- TeHIMalIbHBIE U HEMOTEHIMAIbHBIE CUJIbL. CBSI3b o PaGora cuibl Ha MaoM U HA KOHEYHOM TepeMetneHuu. I paguueckoe
[pabOThI HETIOTEHIIMAIb- HBIX CHUJI C U3MEHEHHEM MEXaHUYECKOM 3Heprun npeocmasnenue pabomsi cuivl. MOITHOCTb CHIIBI.
CUCTEMBI TeJl. 3aKOH CO- XPAaHEHUsI MEXaHUYECKON IHEPTHUU. o Kunerndeckast 3Heprusi MaTepHalbHOM TOUKH. TeopeMa 00 M3MEHEHUN
. Yrpyrue u Heynpyrue CTOJKHOBEHHUS. KUHE- THYECKOW YHEPTUHM MaTEPUATLHON TOUYKH.
. Texnuueckue ycmpoticmea u npaxmuyeckoe npumeHenue: BOIOMET, | [ToTeHnmanbHble U HETIOTEHIIUATBHBIE CUIIbL. [lomeHnyuanvhas
KONEp, NPYKUHHBIN MUCTONET, ABMKEHUE PAKET. oHepeus. [lo- menyuanvruas snepaus ynpyeo 0e@opmupo8aHHol NPYHCUHDL.
. Jlemoncmpayuu /lomen- yuanv- HAs SHep2us meia 8 0OHOPOOHOM 2PABUMAYUOHHOM NOJe.
1.  3akoH coxpaHEHUs UMITyJIbCA. I lomenyu- anvuas snepeus mena 8 2pasumayuOHHOM nojie 0OHOPOOHO20
2.  PeakTuBHOE JBUKEHHE. wapa (enympu u ene wiapa). Bmopas xocmuueckas ckopocmo. Tpemws
3. Ilepexon mOTEHIMAIBLHOMN 3HEPTUN B KUHETUYECKYIO U 00paTHO. Kocmuue- ckas ckopocmy. CBsi3b pabOTHl HEMOTEHIIUAIBHBIX CUIT €
. Yuenuueckuii sxkcnepumenm, nabopamopnvie padbomaol 3MEHEHUEM MEXAHUYECKOM IHEP- TUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUS
1. N3ydenne abCoMOTHO HEYNPYTOTO yaapa ¢ MOMOIIBIO ABYX MEXaHUYECKOM DHEPTUU. Ynpy- eue u neynpyaue cmoaKHO8eHUs.
0/IMHA- KOBBIX HUTSIHBIX MasTHUKOB. o VYpasnenue bepuynnu 0ns udeanvhou H#cUOKOCMU KaK ciedcmesue
D. UccnenoBanue cBsizu pabOTHI CHIIBI C U3MEHEHUEM 3aKOHA COXPAHEHUsL MEXAHUYECKOU IHEeP2ULL.
MEXaHMYECKOM HEp- THH TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO o Texnuueckue ycmpoucmea U  MEXHONO2UYECKUe  NPOYECCyl:

IBUKEHHE pa- KT, BOJOMET, KONEP, MPYKUHHBIA MHUCTOJET, 2UPOCKON,
pueypHoe kama- Hue Ha KOHbKAX.

o Jemoncmpayuu

o 3aKkoH cOXpaHEHUsI UMIlylibca. PeakTuBHOE JNBUXKEHUE. H3mepeHue
VoW~ HOCMU CUTbL.

o Usmenenue snepeuu mena npu cogepuieHuy pabomol.

o B3anmHble mpeBpallleHUs] KUHETHUYECKOM U MOTEHIMAJIbHOMU

PDHEpruil npu JOEHCTBUM Ha TENO CHJIBI TSDKECTH W CHIIBI YIIPYTOCTH.
Coxpanenue snep- euu npu c60000HOM NAOEHUU.




Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomolt, npaKmuxkym

1. Uszmepenue umnynsca mena no mopmo3HomMy nymiu.
2. U3mepenue cunbl mseu, CKOPOCMU MOOENU JLeKMPOMOOUTISL U
MOWHO- CMU CUTIbL MACU.
3. CpasHenue usmeHenUss UMNYIbCA Meld ¢ UMNYIbCOM CUTBL.
4. Hccnedosanue coxpanenusi umMnynvbca npu ynpyom
63aUMOO0eUCTNEUL.
5. Hszmepenue kunemuueckoul sHepeuu meaa no mopmo3HoMmy
nymu.
6. Cpasrenue uzmeneHuss NOMEHYUATbHOU SHEPSUL NPYIHCUHBL C
pabomoti cuivl mpeHus.
7. Onpeoenenue pabomul Cuibl MpeHusi RpU O8UNCECHUU MeLd NO
HAKIOH- HOU NJIOCKOCU.




Tewma 3. MonekynsipHas gusuka u repmoauHamuka (24 gaca)

Tema 3. Monekynspras ¢gusuka u repmoauHamuka (49 gacos)

3.1 OcHOBBI MOJIEKYISIPHO-KMHETHUECKOM Teopuu (9 yacoB)

3.1 OcHOBBI MOJIEKYIIPHO-KUHETHYECKON TeopuH (15 yacoB)

o OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETUYECKOW TEOPUU U HX
OIBITHOE OOOcHOBaHMe. bpoyHoBckoe nBmxenwe. Juddysus. Xapakrtep
[IBMOKEHUSI M B3aUMOJICMCTBUS YaCTULl BelIECTBA. MoOJenu CTPOEHHUs Tra3oB,
DKHJIKOCTEH ¥ TBEPABIX TE U 00BSICHEHUE CBOWMCTB BEIIECTBA HA OCHOBE ATUX
MOJIETIEH.
. Macca u pazmepsl MoJieKya. KonmnuectBo Bemiectsa. [locTosiHHas
ABorazapo. TemoBoe paBHoBecue. Temneparypa u e€ usMmepeHue.
kana Temnepatyp Llenscus. Moaens naeanpHoro raza. OcHoBHOE
YpaBHEHUE MOJIEKYJISIPHO- K- HETUYECKOM TEOPUH UIEAIBHOIO rasa.
AbGcoumoTHas TeMnepaTypa Kak Mepa CpeHel KUHETHYECKON YHEPTUU
TEIJIOBOTO JIBM>KEHUS YAaCTHUII ra3a.

[IIxana remneparyp KenbBuHa. ['a30Bble 3aKOHBI. Y paBHEHHE
Mennene- eBa

—Knaneiipona. 3akon Jlanbrona. M3ompoiiecchl B uaeaibHOM rase ¢
T0- CTO- STHHBIM KOJIMUYECTBOM BellecTBa. I paduueckoe
MIPeJCTaBICHUE U30IIPO- IIEC- COB: M30TEPMa, H30X0pa, n3o0apa.
Texnuueckue ycmpoucmea u npakmuyeckoe npumeneHue: TEpMOMETP,
0apo- MeTp.

Jemoncmpayuu

1. OnbIThI, [OKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIECTBa, POTO-
rpaduu MOJIEKYJT OPTAaHMUYECKUX COSAMHECHUN.

2. OnbIThI IO TUDPY3UH KUIKOCTEH U Ta30B.

3. Mopenb GpOyHOBCKOT'O JIBUKEHHUSL.

4. Mopnens onbita [llTepHa.

o OCHOBHBIE TIOJIOKEHHS MOJICKY I pHO-KuHEeTH4YecKoi Teopun (MKT),

X onbITHOE oOocHOBaHue. uddy3us. bpoyHoBckoe aBmkeHne. Xapakrep
IBMKEHMSI U B3aMOJICHCTBHSI YacTHI] BellecTBa. MoJiesu CTpOeHHs ra30B,
PKUJIKOCTEN U TBEPABIX TENl U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX
Mojiesneil. Macca u pazmepsl MoJiekyl (aToMmoB). KoimuecTBo Beliie- cTBa.
[TocTostnuast ABorajipo.

TennoBoe paBHoBecue. Temnepatypa u ciocoOsl €€ n3mepenus. [llkana
remriepatyp Llenbcus.

Mogens uneansaoro raza B MKT: yactuiiel raza JBuxxyTCs
Xa0THUUYECKH U HE B3aUMOJICHCTBYIOT JIPYT C IPYTOM.

l"azoBbIe 3akoHbl. YpaBHeHHe MenaeneeBa—Kianeipona.

AbcomoTHas TemnepaTypa (1kana reMieparyp Kenbsuna). 3akon
Jlanb- ToHA.

N3omnporeccel B U1€abHOM Ta3e ¢ MOCTOSHHBIM KOJTUYECTBOM
BeriecTBa. [ paduyeckoe mpeacTaBieHue U30MPOLIECCOB: H30TEPMA,

M30X0pa, u30- Oapa.

CBs13p MEXly 1aBJIECHUEM U CPEIHEN KNHETUUECKON IHEPrUeN MocTyna-
TEJIb- HOTO TEIJIOBOTO ABMXKEHHUSI MOJIEKYI MJI€aIbHOTO Ta3a (OCHOBHOE
ypaBHeHue MKT uneanbHoro rasa).

Cés3b abcontomuou memnepamypvl mepmoOUHAMUYECKOU CUCTEMbL CO
Cpeo- Hell KUHemUYecKol dHepaueli NOCMYyNnameibHo20 Meni08020 08UNCEHUS e€




5. OnbITHL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3a- UMO- JIEUCTBUA.
6. Mogenb, WUTIOCTPUPYIOLIAs IPUPOJTY AABJICHUS T'a3a HA CTEHKU COCYAA.

7. OnbIThI, WJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UIEAIbHOTO rasa,
1130~ ITPOLIECCHI.
. Yuenuueckuit saxcnepumenm, nabopamopnuvie pabomoi
1. Omnpenenenre Maccel BO3yXa B KJIAaCCHOM KOMHAaTe Ha OCHOBE
l13Me- peHuil 00bEMa KOMHATHI, JaBJICHUS U TeMIIepaTyphl BO3yXa B HEil.
. HccenenoBanue 3aBUCMMOCTH MEXK/ly ITapaMEeTPaMH COCTOSIHUSA pas3pe-

PKCH- HOI'O Ir'a3a.

o yacmuy.
o Texnuueckue ycmpouicmea u mexHoao2u4eckKue npoyeccyl: TEePMOMETD,
0a- pOMETp, noayueHue HaHOMAMepPUanIOo8.

0 Jemoncmpayuu

o Moenu TBHKEHUS YaCTHUI] BEIIECTBA.

Moienb OpOYHOBCKOTO TBUKECHHS.

o Buoeoponux ¢ 3anucvio peanvnozo 6poyHo8CcK020 08UNCEHUS.

o Juddy3ust )KUIKOCTEH.

Moaens onbiTa llTepHa.
[IpuTsKeHnEe MOJIEKYII.

o Mojenu KpUCTAIUTMYECKUX PEIIETOK.
HabmroieHne 1 ucciieioBaHue U30IPOIIECCOB.
o Yuenuueckuit skcnepumenm, nabopamopnsie padomot, nPAKMuKym

Uccne- 0osanue npoyecca yCmMAaHoGIeHUs: MeENI08020 PABHOBECUs NPU Men-
1000 MeHe Mexcdy eopsauell U X0N00HOU 8000II.

o H3yuenue usomepmuneckoeo npoyecca (PeKomMeHO08aHO UCNONb308AHUE
yughposoii 1abopamopuu).
o U3zyuenue uzoxopnozo npoyecca. Mzyuenue uzobaprozo

npoyecca. llposepka ypagnenus cocmosiHus.




3.2 OcHoBbI TepMouHaMuKH (10 yacoB)

0 3.2 OcHOBHI TepMOIuHAMUKH (20 4acoB)

TepmoauHaMuueckas cuctemMa. BHyTpeHHsIs sHEprus
TEPMOAMHAMUYECKOIN CUCTEMBI U CITIOCOOBI €€ N3MEHEHHS.
KonnuecTtBo Temnotel u padoTta. BHyT- peHHss 3HEeprust
OJIHOATOMHOT'0 UJ€alIbHOTO ra3za. Buasl Teruonepegaun:
TEIUTONPOBOAHOCTh, KOHBEKIIUS, U3JIyYEHHUE. Y IeJIbHAS TEINTIOEMKOCTh
Be- 1iecTBa. KoanmdecTBo TEmaoTsl MU TEIIONEpeaaye.

J [Tonsitue 06 anuabaTHoM mporiecce. [lepBbIit 3aKOH TEPMOAMHAMUKH.
[Ipy- MeHeHue NepBOro 3akOHa TEPMOJMHAMHMKMA K HM30MPOLECCAM.
['paduueckast uHTEpHpeTanus padoThl rasa.

Bropoit 3akoH TepmonuHamuku. HeoOpaTUMOCTh MpOIECCOB B
npupoze. Tem- JyioBble MamMHBL [IpUHIMIBI JEHCTBHS TEIJIOBBIX MAIIMH.
[IpecoOpa3o- BaHus SHepruM B TeIUIoBbIX MamuHaxX. KIIT/] TermoBoi MamyHeI.
[ [ukn Kapuo u ero KIIJI. Dxonoruueckue mpoosieMbl TEIII03HEPTETHKY.
Texnuueckue ycmpoucmea u npaxmuyeckoe npumeneHue: IBUraTeib
BHYT- PEHHETO CropaHusi, ObITOBOI XOJIOINIBHUK, KOHIUIIMOHED.
Jemoncmpayuu

o Tepmoounamuueckas (T/]) cucmema. 3a0anue enewtnux yciosuu 0ns
T/ cu- cmemvi. Buewnue u snympennue napamempuni. Ilapamempor T/]
cucmeMbl KAk Cpeonue 3Ha4yeHus 6eUdUH, ONUCLIBATOWUX €€ COCMOsIHUE HA
MUKPO- cKONUYeCKoM YposHe.

Hynesoe nauano mepmoounamuxu. Camonpoussonvuas peraxkcayus T/]

CU- CNMEMbL K Menjlo60MYy paBHOBECUIO.

Mopnens uaeanpHOro rasa B
TEPMOJAMHAMMKE — CHUCTEMa YpPAaBHEHMW: ypaB- HeHHEe MeHzeneeBa—
Knanelipona ¥  BBIpaKEHME JUIsi BHYTPEHHEH HSHEpPruu. Y CIOBUS
[IPUMEHUMOCTH 3TOW MOJENU: HMU3KAs KOHLIEHTPALUsS 4YacTUll, Bbl- COKHE
Temineparypel. BblpakeHue Asii BHYTPEHHEH SHEPTUHM  OJIHOATOMHOTO
17IealIbHOTO rasa. Keazucmamuuecxkue u necma-
muyeckue npoyeccuwl.

OneMeHTapHas paboTa B TepMOAMHAMUKE. Bprumcienue paboThl 1Mo
rpaduky mporuecca Ha pV-auarpamme.

Termonepenaya kak crnoco® H3MEHEHUs BHyTpeHHeW osHepruu T/

CHCTCMBbI




1. V3meHeHne BHYTpEHHEH SHEPTUH Tela IPU COBEPILICHUU pabOThI: BBI-
freT MpoOKK M3 OYTHUTKK MO IEHCTBHEM C)KAaTOTO BO3/yXa, HArPEBaHHE
hdupa B TaTyHHOU TpyOKe MyTEM TpeHus (BUACOAEMOHCTPALIS).

D. W3meHeHne BHyTpeHHEH 3Hepruu (TemMnepaTypsl) Tejla IpU TeIio-
epe- nave.
3. OmnpIT M0 amuabaTHOMY PacIIMPEHHIO BO3ayXa (OIIBIT C
BO3/1yILIHBIM OT- HUBOM).
4. Monenu mapoBoii TypOUHBI, IBUraTelsi BHYTPEHHEIO CTOpaHuUs,
[peaK- TUB- HOI'O JBUTATEJIS.

. Yuenuueckuit sxcnepumenm, nabopamopusie pabomul

o 1. U3mepenue ynenbHON TEMI0EMKOCTH.

o 6e3 coBepieHus paboTsl. KoHBeK1Us, TEIONPOBOJHOCTD, 3IY4YECHHUE.
Kounu- uectBo Temnotsl. TemnoéMkocTs Tena. Yoenvras u monsapnas menio-
emko- cmu eewjecmea. Ypasnenue Maviepa. Y nenpHas TEIIOTa CropaHusl TOII-
muBa. Pacuér koanuecTBa TEIIOTHI pH Temtonepenayde. Ilonsatue o6 anua-
6atHOM mporiecce. [lepBblil 3aKOH TepMOIMHAMUKH. BHYTpEHHss SHEPrusl.

o KomnnuecTBo TemnoTel 1 paboTa Kak MEpbl U3MEHEHUS] BHYTPEHHEN
bHeprun T/I cucreMsl.
o BTopoli 3ak0H TepMOJIMHAMUKH JJIs1 PABHOBECHBIX ITPOLECCOB: YEPE3

3a7aH- HOE paBHOBECHOE cocTossHUE T /] cucTeMbl MPOXOAUT €IMHCTBEHHAS
anua- 6ara. AGcontoTHas TeMiieparypa. Bropoit 3akoH TepMOIMHAMUKHY IS
HEepaB- HOBECHBIX MPOIIECCOB: HEBO3MOXKHO MepeaaTh TEIUIOTy OT Ooliee Xo-
TogHOTO Tena K Oojee Harperomy 6e3 komnencaun (Knaysnyc). Heobpatu-
MOCTB TIPH- POJHBIX MPOIecCOB. [[pUHIMIIBI 1EHCTBUS TETUIOBBIX MAIIIKH.
o KIIJI. MakcumanbHOE
3Hauenue KII/I. lukn KapHo. Dkonoruyeckue ac- nek- Thl UCTIOIb30BAHUS
TEIUIOBBIX ABUTaTeNel. TemioBoe 3arpsi3HEHUE OKPY- JKa- FOLIEH Cpeibl.
Texnuyeckue ycmpoti-
o CMea U mexHoI02uyecKue npoyeccol: XOJIOAUILHUK, KOHAULIUOHED,
TM3eNb- HBIM U KapOIOPATOPHBIN IBUTATENN, NAPO8As MYypPOUHA, NOYYEHUe
CBEPXHU3- KUX MeMNnepamyp, VIMuau3ayus «menjiogulxy omxo00s ¢
LCNONb308AHUEM MENT0B020 HACOCA, YMUNUZAYUA OUOOP2AHUYECKO20
monauea 071a 8blpa- 6OMKU «MENI080U» U IJIeKMPOIHEPSUU.

/lemoncmpayuu
l. W3meneHue TemMneparypsl pH aAMadaTHYeCcKoM pacIIupeHNH.
2. Bo3znymHoe orauso.
3. CpaBHEeHHE yAEIBHBIX TEIUIOEMKOCTEH BELIECTB.
4. CrniocoObl U3MEHEHUS BHYTPEHHEN YHEPTUH.
5. HccnenoBanue aguabaTHOro mpoiecca.
6. Komnvromepnvie mooenu mennioswix osucamerneti.

o Yuenuueckuit 5xcnepumenm, nadopamopusie pabomeul, npaKkmuKkym
N3mepenune yaenbHOM TeMI0EMKOCTH.

Hccneoosanue npoyecca ocmoiganus eewecmaa.

Hccneoosanue aduabamnoeo npoyecca.

H3yuenue 63aumocensu dHepeuu MeHCMONEKYIAPHOO0

N~

63aUMO0eliCMBUsL U MeMnepamypbl KUNeHUsl H#HCUOKOCmell.




3.3 Arperatubie cocTosiHus BeniectBa. Da3oBbie nmepexo/ibl (5 4acoB) 3.3 Arperatubie coctosinus BeniectBa. Dazoswie nepexo bl (14 yacon)

[TapooOpasoBaHue u KOHIAeHCaIUs. VcapeHue U KUTeHue. o [TapoobpazoBanue u koHaeHcanus. VcnapeHue u KuneHue. Y IenbHas
AOcoiroTHasA 1




o OTHOCHTEJIbHAS BIAXKHOCTh BO31yxa. HachlmeHHbIi nap. Y aenbHast
Ter- JIoTa MapooOpa3oBaHUS. 3aBUCHUMOCTb TEMIIEpaTypbl KUIEHHUS OT
1aByie- HYS.
o Teépnoe Teno. Kpucramnmueckue u amoppHbIe Tena. AHU30TPOITUS
CBOWCTB KpuctayuioB. JKuakue kpuctauibl. COBpeMEHHbIE MaTepuabl.
[[naBneHue W KpucTayuM3anus. YaenbHas TeruioTa rasieHusd. CyOnuma-
s

. YpaBHEHUE TEIUIOBOTO OasiaHca.
g Texuuueckue ycmpoticmea u npaxmuyeckoe npumeHenue: TATPOMETP
1 [ICH- XpPOMETP, KAJIOPUMETP, TEXHOJIOIMH ITOJIy4E€HUSI COBPEMEHHBIX
MaTepu- ajloB, B TOM YKCJI€ HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUH.

o Jemoncmpayuu
CBolicTBa HaCBILIECHHBIX [1apOB.
Kunenne npy NoHM>XEHHOM JIaBJICHUU.
Crnioco0bl U3MepeHus BIaKHOCTH.

Nk W=

JleMOHCTpanus KpUCTaIOB.
. Yuenuueckuit sxcnepumenm, nadopamopnuie pabomot
. 1. U3MepeHue OTHOCUTEIBLHOM BIAXKHOCTH BO3IyXa.

Ha6J'IIO,[LCHI/Ie HarpeBaHus U IJIABJICHUA KPUCTAJNIMYCCKOTO BCIICCTBA.

o TEeII0Ta NapooOpa3oBaHusl.

i HaCI)IHIeHHI)IC 1 HCHACBIIICHHBIC ITaphI. KauecTBenHnas
3aBHCUMOCTbH IJIOT- HOCTH U JIaBJICHUS HACBIILIEHHOI'O Mapa OT
TEMIIEPaTyphl, UX HE3aBUCH- MOCTh OT 00bEMa HACBIIIICHHOTO Tapa.
3aBMCHUMOCTb TEMIIEPATYpPbl KUIIE- HYSI OT 1aBJICHUS B )KUJIKOCTH.

o BnaxHocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTENbHASI BIIAXKHOCTb.
Teépnoe teno. Kpucrammudeckue u amopdHsle Tesna. AHU30TPONHUs
CBOWCTB KpHCTaJl- JIOB. [InaBneHue u kpucraumsanus. Y 1ejibHas TemioTa
riapneHust. Cyonuma- s

o Jegopmayuu meépooeo mena. Pacmsicenue u cocamue. Cosue.
Mooyne FOnea. Ilpeden ynpyaux degpopmayuii.
o Tennosoe pacwupenue sxcuokocmetl u meepovix mei, 00bEMHOE U

1uneti- Hoe pacwuperue. AHZapMOHLL’)’M mennosvix Koiebanu yacmuy
ceulecnied KAk npudurna menioeoco paciuuperust nmeil (Ha Ka4iecmeeHHOM

ypoeHe).

o IIpeobpaszosanue snepeuu 6 pazosvix nepexoodax. Ypasuenue
meniosoco banawca.

o llosepxnocmnoe namscenue. Koagpguyuenm nosepxnocmuoco

Hamsaxce- Husa. Kanunnapuvle senenus. JlasneHue noo UCKPUBIEHHOU
nosepxnocmoio xcuoxocmu. opmyna Jlannaca.

0 Texnuueckue ycmpoucmea u mexHoa02uyecKue npoyeccyl: XUIKue
KpH- CTAJJTbI, COBPEMEHHBIE MaTEPUAJIBI.

o Jemoncmpayuu

o TemnoBoe pacmmpenue. CBOMCTBA HACHIILIEHHBIX MapoB. Kunenwue.
Kune- H1e npu NOHM>KEHHOM JIaBJICHUU.

o H3zmepenue cunvl nosepxnocmuo2o namsxcenusi. Onvlmol ¢ MbLIbHLIMU
NAEHKAMU.

o Cmauusanue. Kanunnapnvie senenus. Mooenu HeHblOMOHOBCKOL

brcuoko- cmu. CiocoObl U3MEpeHus BIaXHOCTH. MccaenoBanue HarpeBaHusl 1
[1aBJie-

o HUSl KPUCTAJUTHYECKOTO BEIIECTBA.

o Buowt  degpopmayuii. Habniooenue manvix Oepopmayuil.
Yuenuueckuii 3xcnepumenm, nadopamopnsie pabomesl, npaKmMuKym
/13yuenue 3aKo- HomepHocmell UCNAPeHUsl HCUOKOCE.

o Usmepenue yoenvHou menJiomsl

niaenenus J1604d. H3zyuenue C80UCMS




HACBLIUWEHHBIX NAPO86.




i I/I3MepeHI/Ie a0COJIFOTHOH BJIAKHOCTHU BO31yXa U OCHKAa MAaCChI ITapOB B
TTOMCIICHWH.

DIIEKTPUIECKUX 3a- PsI0B. [IpOBOTHUKY, TUAIEKTPUKH U TTOTYITPOBOTHUKH.
BakoH coXpaHe- HUsl AIEKTPUIECKOTro 3apsia.

3a- psag. Dnekrpuueckoe nojue. Hanpspk€HHOCTD 37E€KTPUYECKOT0o

nons. [IpuH- nun cynepno3suuuu 3JIEKTPUUECKUX MOJIeH. JInHumn

HaIpPsSKEHHOCTH 3JIEK- TPUYE- CKOTO IOJIS.

o Pabota cun anekrpocrarnueckoro nois. I[lorennuan. Paznocts

OTeHLMA- JIOB. [[pOBOHUKH U TUANEKTPUKHU B 3JIEKTPOCTATHUECKOM MOJIE.

J[13J1eK- TpUYECKask IPOHULIAEMOCTb.

. OnekTpoéMkocTs. KoHneHcaTop. D1IeKTpOEMKOCTh TNIOCKOTO
KOHJIEHCa- Topa. DHEPIUs 3apsyKEHHOI0 KOHAEHCATOopa.

o Texnuueckue  ycmpoucmea U  NpPAKMUYecKoe  NpuUMeHeHue:

DIIEKTPOCKOIL, 3JIEKTPOMETp, JJIEKTPOCTATHYECKAs 3alluTa, 3a3eMIICHUE

HIIEKTPONIPHUOO- POB, KOHJEHCATOP, KOMMPOBAJIBHBIN ammapar, CTpyWHBII

IpUHTED.
o Jemoncmpayuu
1. YcTpoiCcTBO U MPUHIUI JEUCTBUS DIECKTPOMETPA.
2. BsaumoneiicTBUE HaRIEKTPU30BAHHBIX TEI.
3.  DIEeKTpUUECcKOe MOoJje 3apsSKEHHBIX TEIL.
4. TIpoBOJHUKH B AJIEKTPOCTATUYECKOM IIOJIE.
5. DnexkTpocraTuyecKas 3allluTa.
6. JIupnexTpuku B 3JEKTPOCTATHUECKOM TOJIE.

7. 3aBUCUMOCTD IJIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOPa OT TIIOMIATH

8. DHeprus 3apsHKEHHOTO KOHJIEHCATOpa.
. Yuenuueckuit saxcnepumenm, nadopamopnusie pabomot
. 1. I3mepenue 351eKTpOEMKOCTH KOHJIEHCATOPA.

. B3aumopeiictBue 3aps1oB. 3akoH Kynona. TouedHbIN JIEKTPUUECKUMA

IMJIaCTUH, paCCTOAHUA MCIKAY HUMHU U HHC—)J’IGKTpH‘-IGCKOfI MNPOHUITACMOCTH.

o Usmepenue kosghduyuenma nogepxHocmHo20 HAMsICeHUs.
o Hszmepenue mooynsa FOuea. Hccrnedosanue 3agucumocmu degopmayuu
e- 3U- H0B8020 0OPA3UA OM NPUTIOHCEHHOU K HeM) CUTIbL.
o Tewma 4. DnekTpoauHaMuka (22 yaca) o Tewma 4. DnekTpoauHamuka (54 yaca)
o 4.1 DnekrpocTtatuka (10 yacoB) o 4.1 DnekTpuueckoe nose (24 yaca)
o OnexkTpuzanyst  Ten.  OJeKTpuueckuid  3apsa.  JIBa  Buma e DnexTpu3alys Tel U e€ MPOosBICHU. DIIeKTpUIecKuii 3aps. J[Ba Buma

PIEKTpUYEeCcKUX 3apsAaoB. [IpoBOHUKY, TUANEKTPUKH U TTOTYTIPOBOTHUKH.
DNIEMEHTAPHBIN IEKTPUUIECKUH 3apsil. 3aKOH COXPAHEHHUS AJIEKTpUYE- CKOro
Bapsia.

o Bzaumoneiictue 3apsanoB. Toueunsie 3apsabl. 3akoH KyioHa.
DnexTpuueckoe nojie. Ero aelictBrue Ha 31E€KTPUUECKUE 3apsbl.
Hanpsok€HHOCTB dy1eKTprye- cKoro moss. [IpoOHsrii 3apsia. Jluaum Hanps-
PKEHHOCTH JIEKTPUUECKOro noisi. OMHOPOAHOE AIIEKTPUUECKOE TIOJIE.

o [ToTeH1MaIbHOCTh AJIEKTPOCTATUUECKOrO 1Mo Pa3HOCTH
[MOTEHIIMAIOB U HanpskeHue. [loTeHnmanbsHas sHeprus 3apsiia B
pIIeKTpocTaTHYecKoM Mosie. [loTeHnuan aJeKTpocTaTHuecKoro moJsl.

CBsi3b HANPS>KEHHOCTH TOJI U PA3HOCTH MOTEHIIMAJIOB ISt
PIIEKTPOCTATUYECKOTO MOJIs (KaK OJ- HOPOAHOIO, TAK M HEOAHOPOHOTO).

U [IpuHIUI CynepO3ULIMHU JIEKTPUUECKUX ITOJICH.

o Ilone moueunoeo 3apsoa. Ilone pasnomepro s3apsicennot cgpepol. Tlone
pas- Ho- mepro 3apsadcennoco no 0owvémy wapa. Ilone pasnomepHo
3apsioicennoll 6ecko- HeyHotl niockocmu. Kapmurvl iuHutl HanpssiceHHocmu
>mux nozeti

o U IKEUNOMEHYUATILHBIX NOBEPXHOCELL.

o [IpoBOAHMKYN B 3JIEKTPOCTATUYECKOM IOJ€. YCIOBHE PaBHOBECHS
3apsiaoB. J[MAJEKTpUKH B 3JIEKTpOCTaTHUYEeCKOM Toje. JludnexTpuueckas
[IPOHUIAE- MOCTh BEILIECTBA.

o KonpaeHncarop. DneKTpo€MKOCTb KOHAEHCATOpa. JNEKTPOEMKOCTD TIOCKOTO
KOHZIEH- caTopa.

o Iapannenvrnoe coedunenue konoencamopos. IlocniedosamenvHoe
coedune- Hue KOHOeHcamopog. DHEPTUS 3apsKEHHOTO KOHAEHCATOpA.

o Hsuoicenue 3apanxcennol yacmuybl 8 0OHOPOOHOM INEKMPUYECKOM
none. Tex- HUuUecKue ycmpoucmea u mexHoI02u4ecKue npoyeccyl:

DJICKTPOCKOII, SJICKTPO- METP, SJICKTPOCTATHYCCKAA 3allInTa, 3a3CMJICHHUC




PIEKTPOIPUOOPOB,




o KOHJICHCATOPHI, ceHepamop Ban oe I paaga.

0 Jemoncmpayuu

o VYCTpoicTBO U MPUHITUIT JEHCTBUS DJIEKTPOMETPA. DIEKTPUUECKOE TOJIE
3a- psi- KEHHBIX MAPUKOB. DIIEKTPHUUECKOE TOJIE IBYX 3apsXKEHHBIX TIIACTHH.

o Mooenw anexkmpocmamuyeckozo eenepamopa (Bawu de [ paagha).

[IpOBOTHUKY B 3JICKTPUUECKOM IOJIE. DIIEKTPOCTATHIECKAs 3aIlIUTa.
Yempoticmeo u Oeticmeue konoencamopa nOCMOSIHHOU U NEPEMEHHOU EM-
KoCmi.

o 3aBHCHUMOCTH IEKTPOEMKOCTH IJIOCKOTO KOHACHCATOPA OT TUIOIIAH
[1a- CTUH, PACCTOSIHUS MEXKy HUMHU U IUAJIEKTPUUIECKON MTPOHUIIAEMOCTH.
o DHeprus IEKTPUUECKOTO OIS 3apsHKEHHOTO KOHIEHCATOPA.
o 3apsaoka u paspsaoka koHOencamopa uepes pe3ucmop.
o Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, RPAKmMuKym
o Oyenka cun 63aumMo0eucmeusl 3apsANCeHHbIX mel.
o Habnioodenue npespawenus sHepauu 3apsaiceHH020 KOHOeHCamopda 8
DHEp- 2UI0 U3TYYeHUs
o cgemoouooa. Hzyuenue npomexanus moka 8 yenu, cooepicaujeti
KOHOeHca- mop.
o Pacnpeoenenue paznocmu nomenyuanog (nanpsaicenus) npu
nocneodosa- meibHOM coeOUHeHUU
o KoHOeHncamopos. Hccnedosanue pazpsaoa KoHOeHcamopa uepes
e3UCOP.
. 4.2 IloctostHHBIN AyieKTpudecKkuil Tok. Toku B pa3HbIx cpenax (12 o 4.2 TlocTosIHHBIN AIIEKTPUUECKUM TOK (24 yaca)

4acoB)




DNEeKTPUYECKUNA TOK. Y CJIOBUS CYILIECTBOBAHMS JIEKTPUUECKOTO TOKA.
Hc- Tou- aukm Toka. Cuna Toka. [1ocTOSHHBIN TOK.

Hanpsioxenune. 3akon Oma 1151 ydacTKa LenH.

DIEeKTPUYECKOE COMPOTUBIIEHUE. Y ACIbHOE CONPOTUBIICHUE
Bemectna. [lo- ciienoBarenpHOE, MapamieTbHOE, CMEIIAHHOE
COeMHEHHE MPOBOHU- KOB. PaboTa a/ieKTpuieckoro Toka. 3akoH
Jxoyns—IJlenua. MOIIHOCTD 3JI€K- TPUYECKOTO TOKA.

O/IC 1 BHyTpeHHEEe CONPOTUBIIEHNE UCTOYHHUKA TOKA. 3aKoH Oma a1
TOJI- HOM (3aMKHYTO#) 3JIeKTpruyeckon 1enu. KopoTkoe 3ambIkaHue.
DNEeKTpOHHasi MPOBOJAMMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTh
COTIPO- THB- JICHUS METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOANMOCTbD.
DNeKTpUYeCKuii TOK B Bakyyme. CBOKCTBA JICKTPOHHBIX MTyYKOB.

o Cuna toka. [TocTosiHHBIN TOK. Y CI0BHSI CYILIECTBOBAHUS IOCTOSTHHOTO
biek- Tpuueckoro Toka. Mcrounuku toka. Hampsixenue U u DJ1C E. 3akon
Oma 17151 ygacTKa LeTH.

DNEeKTPUYECKOE COTPOTUBIICHUE. 3aBUCUMOCTH COTMPOTHUBIICHUS
OJITHOPOJI- HOTO ITPOBOJHMKA OT €T0 JJIUHBI U TUIOIIAAH TOIIEPEYHOTO
CCUEHUSI.

VY aenpHOE CONPOTUBIICHUE BELIECTBA.

[locnenoBarenbHOe, mMapaiebHOE, CMEUIAHHOE COEIUHEHHE
[MPOBOJAHU- KOB. Pacu€r pa3BeTBIEHHBIX JJEKTPUUECKUX Leneu. [Ipasuna
[Kupxeogha. Pabota snextprudeckoro Toka. 3akon Jxoyns—Ilenna.
MOIHOCTE  3JEKTPUYECKOTO  TOKA.  Tennoeas  MOwHOCMb,
GvlOENIAeMAs HA PE3UCTOPE.

O/1C u BHyTpeHHee COIPOTUBIICHHE HCTOYHMKA TOKa. 3akoH Oma
TUTIs1 TI0J1- HOM (3aMKHYTOM) AJIEKTPUYECKOU 1ernu. MOIIHOCTh MCTOYHUKA
TOKa.




. [TonynpoBonHuku. CoOCTBEHHAs U TPUMECHast TPOBOIUMOCTh
HOJIYIIpO- BoA- HUKOB. CBOiicTBa p—n-niepexoja.

pacmiaBax 3J€KTPOJIUTOB. DJIEKTPOIU- TUUECKas! IUC- COLUALIMS.

OneKTponus.
o DJIeKTpUUYECKHM TOK B ra3zax. CaMOCTOSATEIbHBIN U HECAMOCTOSATEIbHBIIN
paspsx. Monnus. [linasma.
o Texnuueckue ycmpoucmea u npaxmuyeckoe npumeneHue: amInepmeTp,

BOJIBT- METP, PEOCTAT, ICTOYHUKH TOKA, JIEKTPOHArpeBaTeIbHble TPUOOPHI,
HIIeK- TPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYM-
HBIN WO, TEPMHUCTOPHI M JOTOPE3UCTOPHI, MOTYIIPOBOTHUKOBEBIN JTHOI,
ragbBaHU- Ka.
. Jemoncmpayuu
1. H3mepeHnue cuibl TOKA U HAIPSKEHUS.
2. 3aBUCUMOCTbH COINPOTUBIICHUS [WINHAPUIECKUX MPOBOJHUKOB OT
JUTMHBL, TJI0IIAU MONEPEYHOT0 CEYEHHS U MaTepHala.
3. CwmemaHHOE COeIMHEHUE TPOBOJHHUKOB.
4. Ipsamoe uzmepenue I/]C. KopoTkoe 3aMblkaHNe rajJbBaHUUECKOTO
3Jie- MEHTA U OLIEHKA BHYTPEHHEIO CONPOTUBIICHUS.
5. 3aBHCHMOCTbH COIPOTUBIICHUS] METAIJIOB OT TEMIIEPATYPBHI.
[IpoBOAMMOCTE ANIEKTPOJIUTOB.
HckpoBoii pa3psii 1 IpOBOAMMOCTB BO3yXa.
OaHOCTOPOHHSISI MPOBOJIUMOCTD TUOIA.
. Yuenuueckuit sxcnepumenm, nadopamopnuie pabomot
1. M3ydeHne CMEIIaHHOTO COEAUHEHHS PE3UCTOPOB.

6.
7.
8.

[TomynpoBoIHUKOBBIE IPUOOPBI. DIEKTpUUE- CKHI TOK B pacTBOpax U

U KopoTtkoe 3aMbikaHue.

o Konoencamop 6 yenu nocmosnno2o moxa.

Texnuueckue ycmpoticmeda u mexHoa02udecKue npoyeccol. aMInepMeTp,
BOJITMETP, PEOCTAT, CYETUUK HICKTPUUECKON IHEPTHH.

o Jemoncmpayuu

o N3mepenue cuiibl TOKa U HAPSKEHUS.

i HCC/Z@OOGCIHM@ 3asucumocmu Cujsibl moKa om HAanpAMNCEeHUA aﬂ}l
pezucmopa, namnvl HakaruBauus U c6emMooOU00q.

0 3aBUCUMOCTh CONPOTUBIICHUS LIUIUHAPUUECKUX MPOBOJHUKOB OT
TUTHHBI, TUTOIIAIN TIOTIEPEYHOTO CEYCHHS U MaTepuara.

i HCC/Z@OOGCIHM@ sasucumocmu Cujsibl moka om conpomuelenust npu
noCmo- sH- HOM HANPSCEHUU.

0 [Ipsimoe uzmepenue DJ1C. KopoTkoe 3aMbIKaHUE TaIbBAHUYECKOTO

BJIe- MEHTA U OlIEHKAa BHYTPEHHETO CONPOTHBICHUS. Cnocobwl coeounerus
uc- mounuxoe moxa, IC 6amapeii.

o Hccnedosanue pasnocmu nomenyuanog mexrcoy noaocamu
LCMOYHUKA MOKA OM CUbL OKA 8 Yen.

o Yuenuueckuit sxcnepumenm, nabopamopnvie pabomeol, RPAKMUKYM
o Hccnedosanue cmeuanno2o coeouneHus

pesucmopos. Hzmepenue yoenbHo2o conpomueneHus

1POBOOHUKOB.

o Hccnedosanue 3a8ucumocmu cuibl moka om HaAnpsicenus O 1aMnbl
HaKanu- 6aHusL.

o Veenuuenue npedena usmepenusi amnepmempa (6016mmempa,).

3mepenune DJIC 1 BHYTpEHHET0 CONMPOTUBIICHUSI UCTOYHUKA TOKA.

2. WNsmepenune 3/IC uCTOYHHKA TOKA U €T0 BHYTPEHHETO CONPOTHUBIICHHS. [Hccrnedosanue 3a- sucumocmu I/[C eanveanuueckoeo snemenma om gpe-
3. HabGmopaenue amekrpousa. VieHu npu Ko- pOMKOM 3AMbIKAHULL.
o Hccneoosanue paznocmu nomeHyuanog mexcoy noanocamu
LUCTOYHUKA MOKA OM CUbL MOKA 6 Yenu.
o Hccneoosanue 3asucumocmu noyie3Hot MOUWHOCMU UCTNOYHUKA
moxa om cuibl moxa.
o Hab6mrotenne snekrponmsa
o o 4.3 Toku B pa3HbIX cpenax (6 4acoB)
. o DnexTpuyecKas MPOBOJAUMOCTh PA3IUYHBIX BEUIECTB. DJICKTPOHHAS
[PO- BOJMMOCTHh TBEPIBIX METAUIOB. 3aBUCHUMOCTH CONPOTHBIICHUS

MCTAJIJIOB OT TEMIICPATYPBHI. CBCpXHpOBOIII/IMOCTL.




. DNeKTpUYeCKUil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.
[Tomymipo- Boguuku. CoOCTBEHHAs! M MPUMECHAS] TIPOBOUMOCTH MOJTYIIPO-
BOIHUKOB. CBOMicTBa p—n-niepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.
JNIEKTPUUYECKUN TOK B 3JIEKTPOIUTAX. DIEKTPOIUTHUECKAS TUCCOLUALINS.
Dnektponns. 3a- Koubl Dapajes 1uist 3eKTpoIn3a.

o DneKTpUYeCcKuil TOK B razax. CaMoCTOSTEbHBIN U
HECAMOCTOSITENIbHBIN pa3psia. Pa3nudHbie THIIBI CAMOCTOSITENEHOTO
paspsaa. Monnus. [1nasma. Texuuueckue ycmpoticmea u npakmuyeckoe
npumeHeHue: Ta30pa3psAHbIC IAMITbI, HJIEKTPOHHO-JTy4eBas TpyOKa,
[TOJTYTIPOBOTHUKOBBIE TIPHUOOPHI: O, TPAH3UCTOP, (POTOANO, CBETOINO];
raibBaHUKa, paUHUPOBAHUE MEJU, BHITJIABKA aTFOMUHUS, SJICKTPOHHAS
MUKPOCKOTIHS.

o Jemoncmpayuu

o 3aBUCHMOCTH COITPOTUBJICHHSI METAJUIOB OT TEMIIEPATYPHI.
[IpOBOAMMOCTE ANIEKTPOIUTOB.

o 3axonwl anexmpoauza Papaoes. Hckposou paspsao u nposoouMocms
603- 0yxa.

o CpasHenue npogooumMocmu Memanios u NOIYRPOBOOHUKOS.

o OAHOCTOPOHHSISI MPOBOJIUMOCTD TUOIA.

o Yuenuueckuit sxcnepumenm, nabopamopnusie padomaol, npaKmMuKym

HaGutoienue anekrponusa. Msmepenue 3apsioa o0nosanenmnozo uona. Mccne-
Dosanue 3a8UCUMOCIIU CONPOMUBTIEHUS MEPMOPE3UCTOPA 0N MeM- Nepamy-

poi.

o CHamue 8016M-AMNePHOU XapaKmepucmuxku Ouood.

o OUSNYECKHNU ITPAKTUKYM (16 yacoB)

o Cnocobvl  usmepenus @QuU3UYECKUX BeIUHUUH C UCHOIb30BAHUEM

(AHAN0206bIX U YUPPOBLIX UIMEPUMETLHBIX NPUOOPO8 U  KOMNbIOMEPHBIX
Oamuukosvix cu- cmem. A6conomuvie U OMHOCUMENbHbIE NOSPEUHOCTU
usmepenuil puzuyeckux ge- mudun. OyeHka epanuy NOSPeutHoCmel.

o Ilpogedenue KOC8EHHBIX UMeEPEeHUll, UCCIeO08AHUL 3A8UCUMOCTIEl
pusu- yeckux geudUH, NPOBEPKA NPedlONHCEHHBIX cunomes (8b100p u3 pabom,
ONUCAHHBIX 8 MEeMAMUYeCKUX pazoenax «Yuenuveckuil sxcnepumenm, na-
OopamopHbvie pabomol, NPAKMUKYMY).

Peseps (2 vaca)

o Peseps (10 yacoB)

TemaTnueckoe niannpoBanue kypca 10 kiace




ba3oBslit ypoBeHs (2 yaca)

YriyOneHHbINH ypoBeHb (5 4acoB)

K Tema: ®u3uka ¥ MeTOAbl HAYYHOI0 NMO3HAHUA 2/54 o 0 Hcnon

9 0JI-BO b30BaHUE

1 4acoB 000pyI0BaHU

- 1 «Touka

B Pocra»

gl

2l

C

9

B

¢ ®uznka — Hayka o npupoje. Hayunsie . . . AHa

METO/]IbI 110- 3HAHMS OKpY Karolero mupa. Poip JI0TQ

PKCIIEPUMEHTA U TEOPHH B NPoLIecce MO3HAHUS BbIE

[pUPOIBI. DKCIIEpU- MEHT B (hPUBHKE. U

MonenrpoBaHue GU3NYECKUX ABIIe- HUH U 117 00)

[IPOLIECCOB. poB

o HemoHcTpanuu 1. AHanorossie U nU(ppoBbIe bIC

3Me- pUTEIbHbIE TPUOOPHI, KOMITBIOTEPHBIE U3M

TaTYUKU. e-
puTe
JbH
3
npu
o6op
BI,
KOM
IBIO
TEPH
bl€
JaTy|

HUKHU.




¢ Hayunsle runore3sl. @u3nyeckue 3aKOHbI U
Teopud. ['paHMIBl NPUMEHUMOCTH  (DUBHYECKUX
3aKOHOB.

0 IIpunnun coorserctBus. Ponp u Mecto
(bu3uku B GOpMUPOBAHMHM COBPEMEHHON HAy4YHOMH
KApTUHBI MHUpa, B IPAKTUYECKOW AEATEIbHOCTU
JTr0 e 1.

o Cnocobwvi uzmepenus pusuueckux eIudUuH (AHAI0208ble U
yuppossie usmepu- menvhvlie NPUOOPLL, KOMNLIOMEPHLLE
Oamuuxosvie cucmemsl). [loepewtnocmu u3- meperutl hpuzueckux
senuuun (A6CONOMHASL U OMHOCUMETbHAS).

3 Mooenuposanue  Qusuyeckux sAGNeHUU U  NPOYECCO8
(Mamepuanvhas mouka, ab- coNomMHO Mmeépooe meno, UdealbHas
brcuokocmo, udeanvublii 243, Mo4eyHbwlll 3d- pso).

o Jlabopamopnas paboma: Hzmepenue cunvl moxa u
Hanpsscenus 8 yenu noCmo- AHHO20 MOKA NPU NOMOWU AHATIO208bIX

U YUDPOBLIX UIMEPUMENbHBIX NPUOO- POB.

0 Tema: . 18//354
MexaHHuKa

Hcn
01163
OBaH|
ne

000
pyn
OBaH|
ust

«To
yKa
Poci
a»

0 Kunemaruka 4/10u

] Mexanuueckoe nBuxkeHrue. OTHOCUTEIbHOCTD
Mexa- Hu4eckoro JBrxkeHus. CucreMa oTcuéTa.
Tpaekro- pus. [lepemenienue, CKOpocThb (CpenHsis
CKOPOCTb, MTHOBEHHAs1 CKOPOCTh) U YCKOPEHHE
MaTepuaIbHONW TOUKH, UX MPOEKIIMH Ha OCH CUCTEMBI
KOOpJAMHAT.




] CrnoxeHue nepeMeleHui U CI0KEeHHUe
ckopocTel. PaBHOMEpHOE M paBHOYCKOpPEHHOE
psiMoJIMHEHOE BIKeHHe. [ paduky 3aBUCUMOCTH
KOOpAMHAT, CKO- POCTH, YCKOPEHHUS, TyTH U
[epeMeleHust MaTepu-

abHOM TOYKM OT BpeMeHH. CBOOOHOE
najieHyue. Y CKOpeHue CBOOOJHOro MaIeHHUsI.

g Heuoicenue mena,
OpouLeHH020 noo yeiom K

copuzonmy..

3asucumocms
Koopounam, ckopocmu u
ycroperuss mamepuanbHoul
mouxku om epemeHu u ux
enachuxu

o Pewenue 3aoau no
meme «/leuscenue mena,
OpOULeHHO20 N0 Y2NoM K

copu- 30nmy. »

¢ KpuBonunerinoe npmxenue. [[prmxenue
MaTepHasb- HOM TOUKH 10 OKPY>KHOCTH C
[TOCTOSTHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBas
CKOpPOCTb, TUHEWHAasA cKkopocTh. Ilepuon u yacrora
oOpateHus. LleHTpocTpemMuTeNb- HOEe YCKOpEHHEe

t JlaboparopHas pabora: 3ydeHrne HepaBHOMEP-
HOTO
o JIBMDKEHUSI C TEJTBIO OTIPEICIICHUS

MITHOBEHHOM CKOPOCTH.

i .

[ [enmpocmpemumenvHoe
(HopmanvHoe), KacameibHoe
(marneeHyuanbHoe) U noji- Hoe
yckopenue mamepuanvhoi
mouxu

Pewenue 3aoau




o Jlabopamopnas
paboma: Uccneoosanue
zasucumocmu nepuooa
0OpaweHUss KOHU- 4eCK020
lvasmuuxa om e2o

_ napamempos

° JMunamuka 7/104+ Hcnonb30BaHyl
e
o0opynoBaHUs
«Touxka
Poctay

() [Tpuniun otHocuTenbHOCTH [ amuest. .

[IepBriit 3a- kOH HeroToHa. MHEpumanbHbie

CHCTEMBbI OTCUETA.

] Macca tena. Cuna. [lpuHnun cynepno3unuu .

cui. Bropoii 3akon HeroToHa 17151 MatepuaibHOM

Touku. Tpernii 3akoH Hpr0TOHA [UIs1 MaTepUaIbHbIX

TOUEK

o o Heunepyuanvnvie o

cucmemvl omcuéma
(onpedenenue, npumepsi).
Bec mena, 06u- dicywecocs ¢
CKOpeHUueMm

o Cratuka (1 u3 4)
Cnoorcerue cui, NPULOHNCEHHBIX
K meépoomy meny.

o Craruka (2 u3 4)
[ [enmp msscecmu mena.

¢ 3aKkoH BCEMUPHOTO TsAroTeHUs. Cuia TSKECTH.

Hep— Basl KOCMHNYCCKasd CKOPOCThH

) Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

o IxeueaneHmnocmeo
epasumayuoHHou u UHEPMHOU

accol. 3asucumocmo YCKope-




o HUst c60000H020
naoenusi om blcomul HAO
n06EePXHOCIbIO NIIAHEMbL U OM
ceoepa- ghuueckol wupomei.
sudicenue Hebechvlx mes u ux
cnymuuxos. 3axoust Kennepa.

o Jlasnenue.
[ uopocmamuueckoe oasneHue.
Cuna Apxumeoa

u MaTepHaIbl:
IITaTUB,  MEH3YypKa,
TpyOKa, JMHEWKa,)

mynbtugatTyuk  GU3
5,
KOMITBIOTEP iy
TUTAHILIET.

Oe3paznuunoe  pasHosecue.
labo- pamophnas paboma:
I smepenue kosg@uyuenma
mpenus no eeauyune yeno-
6020 Ko3¢hpuyuenma

. o Pewenue 3a0au o memele
«{unamuray
¢ Tpenue. Buabl TpeHus (OKosi, CKOJIbXKEHHUS, .
kaue- HUA). Cuna tpenust. Cyxoe Tpenue. Cuna
TPEHUS CKOJIBKEHHUS U CHJIa TPEHUS TTOKOS.
Koaduunent
g TpeHus. Cuia cOnpoTUBIEHUS IIPU
TIBMYKEHHMHU TeJa B KUJAKOCTH WU Tase.
] IloctynarensHoe U BpamareiabHOE ABUKEHNE .
a0CO- JTIOTHO TBEPJIOTO Tea.
g MOMEHT CuJIbl OTHOCUTEIBHO OCH BpPALICHMS.
[Ls1e4o cuibl. Y CJIOBHSI paBHOBECHS TBEPIOTO TeJIA.
. o (Cratuka 3 wu3 |e
4)Ycemotiuusoe,
Heycmouuugoe,

asucumocmu Fmp(N).




o Ilpaxmukym
«H3mepenue
pasnooeticmeyowetl cun npu
OsudICeHUU OpYCcKa no Ha-
KIOHHOU NIOCKOCTUY

U Ilpakmuxym
«H3mepenue
pasnooeticmeyowelt cun
npu osudiceHuu bpycka no
HAKIOHHOU NIOCKOCTUY

1) JlabopartopHas pabora «ccnenoBanue
YCIIOBHIA paB- HOBECHS TBEPIOTO TeJa, MMEIOIIETO
OCH BpAIICHUSY.

o (Cratuka 4 u3 4)
JlaGopaTopHas pabota
«3ydyeHne ycTOMYNBOCTH
TBEPJOTO TeNa, UMEIOIIETO

[JIOIA/Ib OTIOPHI.»

o 3akoHbI coxpaHeHHs B MexaHuke 6/10 Ucnonp30BaHH
e
o0opynoBaHUs
«Touka
Pocrtay

¢ Wmmmynec MaTepuanbHON TOUKH (Tena), .

CUCTCMbI Ma- TCPpUAJIbHBIX TOUYCK. I/IMHy.HBC CHJIBI U
[M3MCHCHHUEC UM- ITyJIbCa TEJa. 3aKoH COXpPaHCHUA
[MMITYJIbLCA. Peaktus- HOE JABHMOKCHHUC

o Momenm umnynvca
lamepuanbHOU MOYKU.

[ Ipedcmasnenue o
COXpaHeHuu Mo- MeHma
LUMNYTIbCA 8 YEHMPATbHBIX
nossx.

. o Llenmp macc. Teopema o
0 08UIICEHUU YEHMPA MACC.
. o Pewenue 3a0au no o

meme «3axon COXpAHEHUA

UMNYTIbCA)




') PaGora cunbl. MOIITHOCTE CHTHL.

¢ Kunernyeckas 3Heprusi MaTepuagbHOU TOUKH.
Teo- pemMa 00 U3MEHEHUN KUHETHYECKON SHEPTUU.

o Paboma cunvi na
MaiomM U Ha KOHeYHOM
nepemewjenuu.

I paghuueckoe npedcmas-
neHue pabomol CUbL.

U Ilpakmuxym
«H3mepenue umnynvca mena
10 MOPMO3HOMY NYmu.»

o Ilpaxmukym
«H3mepenue umnynibca mena
10 MOPMOIHOMY NV »

') [TorenumnansHas 3ueprus. [loreHnmansHas
PHEPTHS YyIpyro neGopMUpOBaHHON MPY>KUHBI.
[loTeHIMaNb- Hast SHEPTHUS Tella BOJIM3H MOBEPXHOCTH
Semnu. [1o- TeHIIMaIbHBIC M HEIOTCHIINAIBHEIC CHUIIE.
CBsi3b pa- 00Tl HEMOTEHIIUATBHBIX CHJI C
M3MEHEHUEM MEXAHHU- YECKOW SHEPTUU CUCTEMBI TEJ

] 3aKOH COXpaHEHUsI MEXaHUYECKOM SHEPruM.
Ynpyrue u Heynpyrue cToakHoBeHUs. JlJabopaTtopHast
o pabota «3yuyeHue abCOIOTHO HEYIPYTOro

lyaapa ¢ IOMOIIBIO ABYX OAWMHAKOBBIX HUTAHBIX
IMAasTHHUKOB)

0 Tomenyuanvnas
bHepeus mena 6
0OHOPOOHOM
epasumayuonHom noue.

[ lomen- yuanvHas snepeus
mena 6 cpasumayuOHHOM
noie 00HOPOOHO20 Wapa
(6nympu u 6ne wapa,).

Bmopa}z KocmMudeckas




ckopocmbu. Tpemus
KOoCMUYecKkas CKopocme.

o Ypaenuenue bepuynnu
07151 UOeabHOU HCUOKOCHIU KAK
credcmeue 3aKoHa Coxpane-
HUsL MeXAHUYeCKOU DHEePeUlL.

o Jlabopamopnas
paboma «Onpedenenue
pabomol cunvl mpenus npu
08UdICEHUU mend NO
HAKIOHHOU NIOCKOCTIU. »

0 Tema: MoaekyaspHas Gusuka u TepmMoguHamMuka 24/49 Wcronb30BaHMH
e
o0opynoBaHUS
«Touka
Pocray

o OCHOBBI MOJIEKYJIIPHO-KMHETHYEeCKOW Teopuu 9/15+3 (mpakTukym)

1) OCHOBHBIE TIOJIOKEHUS] MOJIEKYJISIPHO- .

KMHETHYECKOW TEOPUH U MX OIBITHOE 000CHOBAHUE.
bpoyHnoBckoe aBmxenue. Auddysus. Xapaxrep
IBIDKCHMS M B3aW- MOJCHCTBHS YaCTHI] BEIICCTBA.
Moenu CTpoeHus ra- 30B, ) KUIKOCTEN U TBEPABIX TEN
11 00OBSICHEHHE CBOMCTB BEIESCTBA HA OCHOBE 3TUX
MOJeTICH.

¢ Macca u pazmepsl Mosekyi. KomnyecTBo
BemiectBa. [loctositHaas ABoraapo. TemtoBoe
paBHOBecHe. Tem- nepatypa u e€ uzmepenue. [llkana
remriepatyp Ienb- cust

o Pewenue 3aoau

0 Pewenue 3a0au




o Jlabopamopnas
paboma: Uccneoosanue
npoyecca yCmanosieHus.
menio6ozo pas- Hogecus npu
meniooomene mexncoy copsauel
U XOJI00HOU 80001

o JlaTamk
TeMITEPaTyPbL,KOJIOPUMETP.CIIUPTO
BKa,/[BE MEPHBIE EMKOCTH,BECHI.

() Monpens uneanbaoro raza. OCHOBHOE
YpaBHEHUE MO- JIEKYISIPHO-KMHETUYECKOW TEOpUHU
MIeaIbHOIO rasa.

) AOcoiroTHas TeMIeparypa Kak Mmepa cpeaHei
KIHE-
o TUYECKOM SHEPTUU TEIIOBOTO JIBUKEHUS

yactull rasza. [llkana remneparyp KenbBuna.

o Mooens udeanvrnozo
caza 6 MKT: yvacmuuywi 2aza
0BUIICYMCSL XAOMUYECKU U
He gzaumoodeticmayrom opye
c Opyeom

o Css3b abcoomuou
memnepamypul
mepmoouHamuyeckou
cucmembl co cpeoneti Ku-
HemuuecKkou 3Hepeuel
nocmynamenbHo20 menio8o2o
Osuoicenus eé wacmuy

o Pewenue 3a0au no
meme « OcHogHoe ypasHeHue
VMONeKYIAPHO-
KUHemuueckol meopuuy

ITOCTOAHHBIM KO- IHYCCTBOM BCIICCTBA

¢ ["a3oBble 3akoHBI. YpaBHeHUE MeHnneneeBa— . .
Kiia- neitpona. 3akon JlansroHa
t W3omporeccsl B uaeansHOM rase ¢ . .

o Ipaxmuxym

«H3yuenue




L30MEPMULECKO20 npoyecca
(PeKoMeHO08AHO UCNONb30-
sanue yughposotl
liabopamopuu). »

o Ipaxkmuxym
«H3yuenue
L30MepMULecKo2o npoyecca
(PeKoMeHO08AHO UCNONb30-
sanue yugpposoi

liabopamopuu). »

Pewenue 3aoay no
meme «l azoevle 3aKoHbLY

¢ I'paduueckoe npecTaBiaeHne N30MPOLECCOB:
130- TepMa, U30X0pa, U300apa.

¢ JIaGoparopHasi pabota: OmnpeneneHue Macchl
BO37yXa B KJIAaCCHOM KOMHAT€ Ha OCHOBE HU3MEPEHHI]
00bEMa KOM- HAThl, JABJICHUS M TEMIIEPAaTyphl BO3IyXa
B HEM.

o JlaboparopHas pabora
«3yueHne u300apHOTO

[IpoLccCCar»

Pewenue 3a0ay no
meme «H3zonpoyeccol 6
UOeanbHoM 2aze ¢
1OCMOSIHHBIM KOU- YeCMEOM
sewecmaa. I paguueckoe
npeocmasneHue
Lz0NpoOYeCccos: uzomepmd,
130-

xopa, uzobapay

Pewenue 3a0au no
meme «H3onpoyeccoi 6
1OeaIbHOM 2aze ¢
nOCMOAHHBIM KOJIU-
ueCmeom euecmaed.

I paghuueckoe
npedcmasienue
L30npoyeccos: uzomepma,

uz0x0pa, uzobapay




o Obobwarowuii ypok no
meme «(OcHOBbI MONIEKYIAPHO-

KuUHemu4ecKkou meopuuy

1M ICAJIbHOI'O Ira3a.

B OcHoBbI Tepmoaunamuku 10/20 Wcnons30Baul
e
o0opynoBaHuUs
«Touxka
Pocrtay

¢ Tepmonunamuyeckasi cucrema. BHyTpeHHss .

PHEPTUs

o TEPMOAMHAMUYECKOIN CHCTEMBI M CITIOCOOBI &€

3me- HeHnsl. KommuecTBo TeroTsl u pabora.

') BuyTpeHnHsis sHeprust 0THOATOMHOTO .

o 3aoanue BHEUHUX
ycrosuit ona TH cucmembi.
[Buewnue u 6HympeHHue napa-
lwem- poi. Ilapamempor T/

cucmembl Kax cpeoHue
sHauenus BeUYUH,
onucwlearo- wux eé
cocmosnue Ha
MUKpOCKONUYeCKOM YPOBHe.

o Hynesoe nauano o
mepmMoOUHAMUKU.
Camonpousgonvhas

penaxcayus 1/] cucmemvi k
mensio8omy pasHogecuio.

o Mooenv udeanvnozo |e
aza 6 mepmoouHamuxe —
cucmema ypagHeHu:
ypasnenue Menoeneesa—
[Knaneiipona u evipadicernue
0/15 BHYmMpeHHell SHepIUl.
Yenosus npumenumocmu
Mot Mooenu: HU3Kasl




KOHYyenmpayus yacmuy,
BbICOKUE memne- pamypbl

¢ Bunel Teronepenayn: TEIIONPOBOAHOCTD,
KOHBEK- LIUs1, U3IIydeHHUe. Y IebHas TEIUIOEMKOCTb

[BCIIICCTBA. KommgecTBO TEIIIOTHI IIpH TCILIONCpEaaydcC.

t [TonsiTue 06 aguadbatHom npouecce. [lepBorit
3aKOH TEPMOJIMHAMUKHI

o Keazucmamuueckue u
Hecmamuyeckue npoyecchyi.
o Onemenmapras

paboma 6 mepmoounamuxe.
[Buluucienue pabomoul no
epaguxy npoyecca Ha pV-
ouazcpamme

o Yoenvuas u monaprnas
menioémKkocmu 6ewjecmaa.
Ypasuenue Mauepa

o Yoenvnas mennoma

ceopanus monausa. Pacuém
Kouuecmea meniomol npu

men- 1onepeoave

¢ [IpuMeHeHne nepBoro 3aKoHa
TepPMOJIMHAMUKH K n3onpoueccam. I'papuueckas
MHTEepIpeTanys pa- OOTHI raza.

¢ Bropoii 3aKk0H TepMOIUHAMUKHU.
HeoOGpaTuMOoCTh NPOLECCOB B IPUPOJIE.

o Pewenue 3a0au no
meme «Ilpumenenue
nepsoco 3axkona
mepmMoouHamMuKy K uzo-
npoyeccamy

o Konuuecmeo

171€njlonbl upa60ma KAK




Mepbl usMeHe s
eHympennet snepeuu T/]
cucmembl

o Bmopoti 3axkon
mepmMoouHamMuxu 0
HepaBHOBECHbIX NPOYECCO8:
He603MOMCHO nepedamy
meniomy om 6onee
xo100H020 mena k bonee
Hacpemomy 6e3 Komnen-
cayuu (Knaysuyc).

() TennoBeie MamuHbl. [[pUHIMIBL AEHCTBHS
TETUIOBLIX MamuH. [IpeoOpa3oBanus SHEPTUU B
TerioBbix Ma- muHax. KIIJ[ TeniaoBoi MallinHbI.
[k Kapno u ero KI1JI.

t DKOJIOTHYECKHEe MPOOIEeMbl TETNIOIHEPTETUKH.
JlabopaTopHas pabota «M3mepenne yaenbHON Terio-
EMKOCTI»

o JIaboparopHas paboTa:
ccnenoBanue nporecca
OCTBIBaHUS BEIECTBA.

3JeKTpUYEcKas IUIUTKA
WJTH TOpeJTKa, OOJIbITIas
poOupKa,
npoOupKoaepKaTeb,
MynpTHAaTIHK OU3 5,
TeMIIepaTypHBINA LIYTI,
KOMIIBIOTEP WIIN
IUIAHILIET, COTb.

o Ilpakmukym «.
Uccnedosarnue aouabamuo2o
npoyeccay

o Ipakmukym «
lccredosarnue aouabamuozo
npoyeccay

o Obobwarowuii ypox no
meme « OcHo8bl

mepMoOUHAMUKUY

U ArperaTHblie cOCTOsIHUS BemecTBa. @a3zoBbie nepexoasl 5/14

. HUcnonk3oBaum

e
obopynoBaHuUs
«Touka




Pocray

¢ [TapooGpazoBanue U KOHICHCAIIUS.
lcnapenue u ku- neHue. AOGCOIOTHAS U
OTHOCHTEJIbHAS BJIAXKHOCTh BO3yXa. HackleHHbIN
rap

¢ VY aenbHas TEmI0Ta MapooOpa3oBaHusl.
3aBHCUMOCTD TCMIICPATYpPhbl KUIICHUA OT AJABJICHUS.

JJIEKTpUYECcKas IUIUTKA
WJIM TOpenika, OombIas
poOupKa,
IpoOupKoAEpIKaTEb,
myinbTugaTauk O3 5,
TeMIIepaTypPHBIN LIYII,
KOMIIBIOTEP WIIN
IUIAHIIET, COIIb.

o Hacviwennvie u o
HeHacvluenHble napul.
[Kauecmeennas 3asucumocms
niomuocmu u 0asnieHus.
HacvlyeHHo20 napa om
memnepamypul, ux
He3a8UCUMOCTIb OM 00b- éMa
HacvleHHo20 napa.
3asucumocms memnepamypol
Kunenust om 0asieHusl 6
brcuoxocmu.

o Pewenue 3aoay no o
meme «Abconomuas u
OMHOCUMENbHAA 8IIANCHOCTID Y

o Jlabopamopnas
paboma «H3yuenue ceoticmes
HACHIUWEHHBIX NAPOB.»

¢ Teépaoe Teno. Kpucrammueckue u

DKunkue kpu- ctabsl. COBpeMEHHbIE MAaTEPHAIIBI.

amMopQHbIe Tena. AHU30TPONHS CBOMCTB KPHCTAIJIOB.

') [InaBiieHne U KpUCTAIIIU3ALMSA. Y IeJIbHAS
TeIIoTa
3 1iasneHusd. Cyonumanusi. YpaBHeHUe

KaJIOPUMETP,
W3MEPUTETbHBIN
LHWJIMH]P, CTaKaH




TEIUIOBOro OajiaHca.

C BOJOM, cocya C
TAIOMMM JIbJIOM,
BECHI, HCTOYHHK
MMATAHUSA,
COEIMHUTEIIbHEIE
MPOBO/IA,

MOOMIILHBIN
IJIAHIIIET,
KOMITBIOTED,
KOMIIBIOTEPHBII
uHTEepdeiic coopa
maHaeix  Relab  Lite,
MynbTHAATYUK ~ DUJ
5,  TeMIepaTrypHbIH
Ty

o Jegpopmayuu
meépoozo mena.
[Pacmsoicenue u cocamue.
Cosue. Mooyns FOnuea.

[ Ipeden ynpyeux
Oedhopmayuil.

o Tennosoe
pacuupenue srcuoxkocmett u
meépovix mes, 00bEMHOE U
1unetinoe pac- wupenue.

o Aneapmonuszm
mennoeuix Koneoanull
uacmuy eewecmsea Kax
npuuuna mennoeozo
pacwupenus men (na

KauecmeeHHOM YpOBHe).
1) Jlaboparopas pabota «M3mepeHue o JIaboparopast paboTa
OTHOCHTEIILHOW BIAXKHOCTH BO3TYXa.)» «M3mepenne moaysist FOrray
¢ O6o0maronuii ypok 1o teme «ArperaTabie .

COCTOs- HU BCIICCTBA»




o IIpeobpazosanue
DHepeuu 6 (hazosvix
nepexooax. Ypasnenue
mennogozo ba- namuca.

o llosepxnocmmnoe
Hamscenue. Koagpuyuenm
108EPXHOCINHO20 HAMSNCEHUS.
[Ka- nunnsipuvie seneHusl.

o Jlasnenue noo
UCKPUBTIEHHOLL NOBEPXHOCHIBIO
brcuokocmu. @opmyna

zapsoa. [lone pagnomepro
zapsiicennou cpepul. Tone
pasHo- MepHo 3apadicenH02o
no 06vémy wapa

Vlanaaca.

® Tema: 3JICKTpOIlHHaMHKa 22/54 Hcmonap3oBauul
e
o0opynoBaHUs
«Touka
Pocray

0 duekTpocTtaTuka 10/ diekrpuyeckoe noJe 24

¢ DnekTpu3anus Tea. DIEKTPUUECKHU 3aps. .

/[Ba BH1a ekTpudecKux 3apsaaoB. [IpoBogauku, mu-

PIEKTPHU- KU U TOTYNPOBOAHUKU. 3aKOH COXPaHEHUs

PIIEKTPU- YE€CKOTO 3apsiaa. BzauMoencTBre 3apsaaoB.

3akoH KynoHa. ToueuHbli 3JIeKTPUUYECKUA 3apsijl.

¢ Onektpuyeckoe nosie. Hanpsoxk€HHOCTH .

pIeKTpUYe- cKoro moJjs. [Ipuniun cynepno3uuuu

PIEKTPUYECKUX NoJeH. JINHNY HanpsyKEHHOCTU

PIIEKTPUYECKOTO MOJIS.

. o Tlone moueunozo o

o Ilone pasnomepro
apsoicenHoll beckoneuHou

rJlocKocmu




o Pewenue 3a0au o

pIIEKTpOCTaTHYe- CKOM ToJie. Juanekrpuueckas
[IPOHUIIAEMOCTb.

() PaGota cuit 31eKTpoCcTaTHYecKoro moJsl. .
[Torenuuasn. Pa3HoCTh MOTEHIIMATIOB
) [IpoBOIHUKY U TUATIEKTPUKU B .

o Ilomenyuanonocmo o
D1eKmpocmamuiecko2o
noss. [lomenyuanvuas
DHepaus 3a- psoa 6
D1eKmpoOCmamuiecKkom
noe.

o Kapmuner aunuti o
HanpsAXCEHHOCMU 2MUX noJel
U 9KEUNOMEHYUATbHBIX
nosepxHo- cmeli.

o Oonopoonoe o
bexmpuueckoe none. Céssb
HanpsasceHHoCmu noas u
paznocmu no- menyuanos os
bIeKmpocmamuiecko2o noJis
(kaxk 00OHOPOOHO20, MAK U
HEe0O0HO- POOHO20).

] OnexrpoéMkocTs. Konnencarop.

¢ DNEeKTPOEMKOCTh TUIOCKOTO KOHAEHCATOPA.
DHEprus 3apsHKEHHOT0 KOHJICGHCATOpa

o Ilapannenvroe o
coeouHeHue KOHOCHCAMopos
o Tlocneoosamenvroe o
coeOuHeHue KOHOeHCAmopos
o Jlabopamopnas o

paboma: Pacnpeoenenue
paznocmu nomenyuanos

(Hanpsidcenust) npu




nocnedo8amenbHoM
CcoeOUuHeHUU KOHOeHCAmOopOa.

t

JIaboparophas pabota «3mepenue

PIEKTPOEMKOCTH KOH/IEHCATOPA.»

) OO6o0maromuii ypok 1mo Teme o O6o0maromuii ypok 1mo
«DIEKTPOCTATUKAY TeMe «DJIEKTPUUECKOE TOJIEY

. o Jlsuoicenue U
zapsocennou yacmuybl 6
0OHOPOOHOM INEKMPUUECKOM
nose.

. o Jlabopamopnas o
paboma « Habmooenue
npespaujenus sHepeuu
zapsorcennoeo Kou-

OeHcamopa 8 dSHep2uio
U3TYyUeHUs: C8emoou00a. »
. o .Pewenue 3aoau 0

¢ TexHHuecKue ycTpoicTBa U NPAKTUYECKOE .

[PUMEHEe- HUE: JIEKTPOCKOI, JIEKTPOMETP,

DIIEKTPOCTATHUYE- CKasl 3allUTa, 3a3eMJICHHE

PIEKTPOIPHUOOPOB,

] TexHuueckue yCTPOWCTBA U MPAKTHUYECKOE |o TexHuueckue

[IpMEHe- HHE:  KOHJEHCATOp, KONUPOBAJIbHBIN
anmnapar, CTpy- Hbl IPUHTEP

YCTPOMCTBA U IPAKTHYECKOE
PUMEHEHHE: KOHAECHCATOop,
KOITMPO- BAJIGHBIN anmapar,
CTPYWHBIN IPUHTED,
cenepamop Ban oe I'paadha.

o Pewenue 3a0ay no
meme « dnexmpuueckoe noiey

o Pewenue 3a0au no
meme « Dnekmpuieckoe noiey

o Oboodwarowuil ypox no

rmeme ((Qﬂekmputtecme noJuey

IHocTosinubIN d1ekTpUYecKnd TOK. Toxku B pasHbIx cpexax 12/30

Hcnonp3oBany




e
o0opynoBaHus
«Touxka
Pocta»

¢ DNEeKTpUYECKU TOK. Y CII0BUS
CYILIECTBOBAHUS AJIEK- TPUUECKOTO TOKA. McToOuHMKH
TOKA.

4 Cuna toka. [Tocrostaubii Tok. Hanpsbxenue. .
. o Hanpsiorcenue U u 3/[Cle
3
. o Ilpaxmukym o
«Uccneoosanue
3a6UCUMOCMU CUIbL MOKA
om HanpsdiceHus 071 1AMNbl
HAKATUBAHUSL. »
. U IIpakmuxym o
«Hccneoosanue 3asucumocmu
CUIbL MOKA OM HANPAHCEHUS
07151 J1aM- Nbl HAKATUGAHUA. »
) 3akoH OMma JJig y4acTKa LEenu. .
0 DNEKTPUUECKOE COMIPOTUBIIEHUE. Y IEIbHOE
COTIPO- TUBJICHUE BEIIECTRA.
() [TocnenoBarenbHOE, NapaJuIeIbHOE .

COCIUHCHHUC IIPO- BOOAHUKOB. CMmemanHoe
COCIMHCHUC IIPOBOJHUKOB

o o Konoencamop 6 yenu |
noCMoAHH020 MOKA
. o Pewenue 3aoay no o

meme «3axon Oma 014
yACmKa Yenuy

o Pewenue 3aoay no
meme «3axon Oma 014

uacmeka yenuy




¢ Pabora snexTpudeckoro Toka. 3akoH [xoyss
— Jlenia. MONIHOCTB 3JIEKTPUYECKOTO TOKA.

¢ O/1C u BHyTpEHHEE CONPOTUBIIEHNE
CTOYHUKA ToKa. 3akoH OMa JuIsl TOJIHOM
(3aMKHYTOI) 371eK- Tpuyeckoi 1ienu. Koporkoe
3aMBbIKaHUE.

o Pacuém
pazeemenénnvix
brexmpuueckux yenetl.
[/ Ipasuna Kupxeogpa

o Pacuém
pazeemenénnvix
brekmpuieckux yenell.
[ Ipasuna Kupxeogpa

o Pacuém
pa36emeieHHbIX
D1eKmpuU4ecKux yeneii.
[ Ipasuna Kupxeogha

t DNEeKTpOHHas: MPOBOJANMOCTb TBEPABIX
MEeTaJIOB. 3aBUCUMOCTD COMPOTUBIIEHUS] METAIIJIOB
0T TEM- I1e- paTypbl. CBEPXIPOBOAUMOCTD.

¢ DnekTpuyeckuil Tok B Bakyyme. CBoKcTBa
PJIEK- TPOHHBIX ITYYKOB.

o Jlabopamopnas
paboma « Yeenuuenue
npedena usmepenus
amnepmempa (onvm-

lvempa)y
o Pewenue 3a0au
o Pewenue 3a0au

) [TonynpoBoaauku. CoOCTBEHHAsI U IPUMECHAS
[po-
o BOAMMOCTH MOJTYIpoBOoAHUKOB. CBOICTBaA p

—n-11e- pexoja. [lonynpoBogHUKOBBIE TPHOOPHI.




) DNEeKTPUYECKUM TOK B pacTBOpax U paciuiaBax
PIICK- TPOJIUTOB. DJIEKTPOTUTHUECCKAS TUCCOIHAITHS.
o DIIEKTPOJIH3.

. o 3axonvl @apadest ons e
biekmponusa.
. o Jlabopamopnas o

paboma: Uccneoosanue
zasucumocmu 3/[C
anbeaHUuecKoeo de- MeHma
om epemeHU npu KOPoOmKoM
zambikanuu

o Pewenue 3a0au

¢ DNEeKTPUYECKUN TOK B razax.
CaMOCTOSATENbHBIN 1 HECAMOCTOSTENBHBIN pa3psi.
Moanus. [lnazma.

t JIaboparophas pabota: M3mepenne S/1C u
BHYT- pEH- HETO CONPOTUBJICHNSI UCTOYHUKA TOKA.

o JlaGopartopHas
padora: VccrnenoBanue
Pa3HOCTH MOTEHIHAJIOB
MEXTy TTOJTI0- CaMHU
MCTOYHUKA TOKA OT CHJIBI
TOKA B IETIH.

«CHamue onom-amnepHou
xapaxmepucmuku 0uooa. »

. . Pasnuunvie munoi o
camocmosamenbHo20 pazpsaoa
J 0 Ilpakmukym .

U IIpakmukym
«CHamue 801bm-amnepHou
xapaxmepucmuxu 0uood. »

1 3 [ToBTOpEHUE TEMBI

«MexaHHuKay
| J [ToBTOpEHUE TEMBI U Ilpakmukym
«MexaHnka «H3mepenue

asHoOelcmeyowerl Cul




npu 0sudiceHuu opycka no
HAKIOHHOU NIOCKOCTU. »

o IIpakmukym
«H3mepernue koaghhuyuenma
nosepxHocmuo2o
HamsoIceHUs»

U IIpaxkmukym
«H3mepenue koaghhuyuenma
no6epxHOCMHO20
HamsiceHUs»

J [ToBTOpEHUE TEMBI
«ArperatHble COCTOSIHHS Belle-
CTB

i HOBTOpCHI/Ie TCEMBI
«ArperaTHHe COCTOsIHHUA BCIIC-
CTBa»

o H3mepenue
Ko2hhuyuenma
nosepxHocmuoco
Hamsocenus Hzmepernue
aOco- 11om- HOU 8NANCHOCTIU
6030yXa U OYeHKA MACCbl
napos 6 nomeweHuu

o H3mepenue
Kosghhuyuenma
nosepxHocmuo2o
Hamsoicenus zmepenue
abco- 1om- HotlL 81AHCHOCU
6030yXa U OYEeHKA MACChl
napos 6 nomewenuu

g Ob6obwarowuii ypox

68

o Pesepn 2/10




11 kaacce

ba3oBblii ypoBeHb (2 yaca)

Yruy0JieHHbli YPOBEHD (5 4yacoB)

PA3JIEJI 4. OJIEKTPOJIMHAMUKA (11 u)

PA3JIEJ] 4. DJIEKTPOJUHAMUKA (27 1)

Tema 4. Maznummnoe none. Inekmpomacnumuan unoykuyus (11 u)

Tema 4. Maznummnoe none (14 u)

ITocTossaHBIE MarHUTHL. B3anmoielicTBHe MOCTOSSHHBIX MAarHUTOB.
MarnutHoe nosie. Bekrop MaruuTHOM uHAYKUMHA. [IpruHIUIT
CYNEPNO3UIIMU MarHUTHBIX MOJIeH. JIMHUM MarHUTHON WHIYKIIHH.
Kaptrna nuHuii MarHUTHOM MHIYKLIUU TOJISI TOCTOSIHHBIX
MarHuToOB.

BSaHMOHeﬁCTBHe IMOCTOAHHBIX MAarHuTOB U IPOBOAHHUKOB C TOKOM.

MaruutHoe noJie. Bekrop MarautHoM uHAyKUMU. [IpuHDUI cyneprno3unuu
MAarHUTHBIX MOJIeH. JIMHUY MarHUTHON MHIYKIMU. MarHuTHOE 1oJje
[TPOBOJIHMKA C TOKOM (IIPSIMOTO IIPOBOJIHUKA, KATYLIKH U KPYTOBOTO BUTKA).
OnbIT Opctena. Cuna




o MarsuTHoOe T10JIe IMPOBOJIHHKA C TOKOM. KapTI/IHa JTMHUAHN
MHAYKIIUK MaroHuTHOIO
IOJIA AJTMHHOT'O IIPAMOI'O ITPOBOJHUKA U 3AMKHYTOI'O KOJIBIICBOI'O

MIPOBOTHHKA,

KaTymku ¢ TokoM. OneiT Dpcrena. BzaumoaeiicTBue mpoBOTHUKOB C
tokoM. Cuna Ammnepa, e€ MOAyJb U HAallPaBIICHUE.

Cuna Jlopenua, e€ Moaynb U HamnpaBlieHue. [[BrkeHne 3apssKkeHHON

HACTUIBI B OJHOPOJHOM MarHUTHOM moJje. PaGota cuibl
JlopeHna. fIBnenue >nekTpoMarHuTHOW MHAYKIMU. [IoTOK BekTopa
MarHuTHOM UHAYKIUU. DC uHAYKIMU. 3aKOH 3JIEKTPOMarHuTHON
uHayknuu Papanes.
Buxpeoe anextpuueckoe nosie. IJIC UHAYKIIUU B MPOBOIHUKE,
JIBIDKYIIEMCS TIOCTYNATEIBHO B OJTHOPOJHOM MarHUTHOM IIOJIE.
ITpaBuio Jlenna.

NunyxtuBHOCTh. SABNenue camounaykuuu. IC

CAMOUHIYKIIMH. DHEPTUsl MArHUTHOTO TIOJISl KATYIIKU C TOKOM.
DIIEKTPOMArHuTHOE TOJIE.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHerue: TOCTOSHHbIG

J1aCTUL, MHAYKIIMOHHAA I1CYb.

Jemoncmpayuu

OmnbIT Dpcrena.

OTKIIOHEHNE HIIEKTPOHHOTO IIyYKa MarHATHBIM I10JIEM.

JIMHUM MHIYKIMY MAarHUTHOTO MOJIS.

B3aumozeiicTBue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBeHHE AIIEKTPOMArHUTHON MHAYKIUH.

IIpaBuio Jlenua.

3aBucumocts JJ1C MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO

® NNk W=

0.
[TOTOKA.
10. SIBneHNe CaMOMHIYKIIHU.
e Yuenuueckuii 3xkcnepumenm, nadopamopmuie padomul
1. W3yyeHue MarHUTHOTO TOJI KATYIIKU C TOKOM.

MArHUTBI, 3JICKTPOMArHUTBI, 3JICKTPOABUIATCIIb, YCKOPHUTCIMU J3JICMCHTAPHBIN

o Awmriepa, e€ HanpaBneHne u Moayib. Cuna JlopeHiia, e€ HarpaBieHue U
MOAYJb. JIBIOKEHHE 3apsyKEHHOM YaCcTUIIBI B OJHOPOJIHOM MarHUTHOM TIOJIE.
PaGoTa cwitbl Jlopeniia. MarautHoe 1oJie B BemiecTse. PeppomasHemuxu, napa-
U OuamMazHemuKu

. Texnuyweckue yCﬂ’lpOZZCWlSLZ u mexrosocuvecKkue npoyeccoul: NpuUMCHCHHUG

IIOCTOSHHBIX MAar"auToB, OJICKTPOMArH1uToB, TCCTCP-MYJIIbTUMCTP
HIIEKTpOIBUTATENb SIKOOU, YCKOPUTETH 3JIEMEHTAPHBIX YaCTHII.
o Jlemoncmpauyuu

1. KaprrHa muHUN WHIYKIIMA MarHATHOTO TTOJISI TIOJIOCOBOTO M TIOJTIKOBOA
0OPa3HOTO MOCTOSIHHBIX MAarHUTOB.
D. Kaptuna nuHMII MarHUTHOM MHAYKIIMKA TOJSI JYIMHHOTO TPSIMOTQ
[IPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOIO MPOBOJIHMKA, KATYIIKHA C TOKOM.

3. BsaumopaeiicTBHe ABYX NPOBOJHUKOB C TOKOM.

4. Cwuna Amnepa.

5. HetictBue cunbl JIopeHila Ha MOHBI SJIEKTPOJIUTA.

6. HaOmroneHue nBUXKEHMS ITydKa 3JIEKTPOHOB B MArHUTHOM I10JIE.

7. [TpuHIMnI NEUCTBUSA
MarHUTORJIEKTPUUECKON CUCTEMBI.
Yuenuueckuii sxcnepumenm, nabopamopnuvie padomol, nPaKMuUKym
HccnenoBanue MarHuTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.
HccnenoBanue cBOWCTB (heppOMarHeTHKOB.

UccnenoBanue AeCTBUS MOCTOSIHHOTO MAarHUTa Ha PaMKY C TOKOM.
N3mepenue cuinbl Amnepa.

N3yuenune 3aBUCUMOCTH CUIIBI AMIIEpa OT CHJIBI TOKA.
Omnpenenenre MarHUTHOM MHIYKIIMM HAa OCHOBE M3MEPEHUS CHIIBI
Awmriepa.

AIEKTPOU3IMEPUTETHHOTO pudopA

SN o

2. HCCJ’ICI{OB&HI/IG ﬂeﬁCTBHH MMOCTOAHHOI'O MaruuTa Ha paMKy C TOKOM.




o Tema 5. Inexkmpomaznumnan unoykyus (13 u)

J SIBneHue aneKTpOMAarHuTHOM MHAYKIUU. II0TOK BEekTOpa MarHuTHOM
rHaykiuu. OJC nHaIyKIuu. 3aK0H 3JeKTpoMarHuTHOW uHaykinu dapanes.
Buxpesoe anektpuueckoe noie. Toku Oyko. 3/IC uHIyKIIMK B TPOBOAHUKE,
[IBMOKYILIEMCS TTIOCTYNATEIbHO B OJTHOPOTHOM MarHuTHoM noje. [Ipasuio Jlenna.
o NunyktuBHOCTh. KaTylika MHIYKTUBHOCTH B I MOCTOSIHHOTO TOKA.
SAABnenne camouHaykiuu. 3/1C caMOUMHAYKIIMK. DHEPTUSl MAarHUTHOTO TTIOJISI
KATYIIKA

o C TOKOM. DJIEKTPOMarHuTHOE MOJe

o Texnuueckue ycmpoticmea u mexnoio2uiecKue npoyeccovl: MHIYKIMOHHA
[eYb, COJICHOM]I, 3alllUTa OT DJCKTPHU3AIMH TEJl NMPH JIBUKEHWU B MarHUTHOM
rmoJjie 3eMiIu.

. Hemoncmpayuu

HaOmonieHne siBiIeHus 31eKTPOMArHUTHON MHYKLIUH.

Uccnenosanue 3aBucumoctd DC MHIYKIMM OT CKOPOCTH M3MEHEHUs
MarHMTHOI'O MOTOKA.

N —

3. IlpaBuno Jlenna.
4. Tlagenue MarHura B aTFOMUHHEBOU (MEIHON) TpyoOe.
5. JSlBieHHMe caMOMHAYKLHU.

6. HccnenoBanne 3aBucumocty  OJIC  caMOMHIOYKIMM OT CKOpPOCTH
M3MEHEHUS CHJIbI TOKA B IIETIH.

. Yuenuueckuit 3xcnepumenm, nadopamopnsie padomeol, NPAKMUKYM
1. HccrnenoBanue siBICHHS AIEKTPOMArHUTHON MHIYKITHH.
2. Onmnpenenenre MHAYKIUYA BUXPEBOIO MAarHUTHOTO TOJISL.
3. MHccnenoBanue siBIeHHUS] CAMOUHTYKIIUH.
4. COopka MOJIENH JEKTPOMArHUTHOTO T€HEPATOPA.

PA3JIEJI 5. KOJIEBAHMA 11 BOJIHBI (24 v)

o PA3JIEJI 5. KOJIEBAHI 1 BOJIHBI (60 u)

Tema 1. Mexanuueckue Konedanusn u 31eKmpomMazZHumHsle

Konebanus (9 u)

. Tema 1. Mexanuueckue konevanus (10 u)




KonebatenbHas cuctema. CBOOOIHbIE MEXaHUYECKHE KOJIeOaHusI.
l'apmonunueckue xonedanus. [lepuon, yactora, amriutyna u gasza
koneOanuii. [Ipy>kuHHBIA MasTHUK. MaTeMaTHYECKUA MasITHUK.
VYpaBHeHHe rapMOHHUECKUX Kosiebanuil. [IpeBpaiieHue sneprun
[IPY TAPMOHHUYECKUX KOJICOAHUSX.
Konebarenbubiit KOHTYp. CBOOOTIHBIC AIIEKTPOMATHUTHBIC
Kosie0aHus B HI€aJIbHOM KoJieOaTelbHOM KOHTYpe. AHAIOTHs
MEXy MEXaHHUECKUMH U AIIEKTPOMAarHUTHBIMU KOJICOAaHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUS] SHEPTUU B UJI€ATbHOM
kosiebaTelbHOM KOHTYype. IIpencTaBienne o 3aTyXaromux
KosieOaHusIX. BoIHYKIeHHbIE MEXaHUYECKUE KOIeOaHHUs.
Pe3onanc. BeiHyXI€HHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUSL.
ITepemennsbiii Tok. CHHYCOUATBHBIN TIEPEMEHHBIN TOK. MOITHOCTh
[IEPEMEHHOr0 TOKa. AMIUIUTYIHOE U JIEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U
HanpspkeHus. Tpancopmatop. [IpousBoactso, nepenaya u notpedieHne
HIIEKTPUUECKON IHEPTHH. DKOJOTUUECKUE PUCKU IIPU ITPOU3BOJICTBE
biiekTposHepruu. KynpTypa HCOIB30BaHMS 3JIEKTPOIHEPTUH B
[TOBCETHEBHOW KU3HU
Texnuueckue ycmpoucmea u npakmuyeckoe npumMeHeHue:
DIIEKTPUUECKHM 3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, IMHUU
HIIEKTpoIepeaay.

Jemoncmpayuu
1. UccnenoBanue mapameTpoB KoyeOaTeIbHON CUCTEMBI (TIPYKHUHHBIHI
T MaTeMaTUYEeCKUN MAsTHHUK).

2. Habnromenue 3aryxaronmx KoJieOaHui.

3. HccnenoBanne CBOMCTB BBIHYKICHHBIX KOJICOaHUH.
4. HaGmrogenue pe3oHaHca.

5. CBoOOaHBIC PIEKTPOMATHUTHBIE KOJIEOAHUSI.

6. OcnusutorpaMMbl  (3aBUCUMOCTH CHJIBI TOKAa M HAIPSDKEHHST OT
BPEMEHMU) AJIs1 AJIEKTPOMATHUTHBIX KOJIEOAHUH.
7. Pe3onaHc npu nociie0BaTeIbHOM COEIMHEHUH PE3UCTOPA, KAaTYIIKH
MHTYKTUBHOCTH U KOHAEHCATOPA.
8. Mogenp JIMHNN AIIEKTPONEpEAAYH.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomut
HccnenoBanue 3aBUCUMOCTH NEpHUO/Ia MajbIX KojeOaHHMH rpy3a Ha

o KonebarensHas cucrema. CBoOOIHBIE KOIEOAHNUS.

["apmonnueckue konebanus. Knuaemarnaeckoe U TUHAMHYECKOE
OTnMCaHue. DHEPreTHUECKOe ONMUcaHne (3aKOH COXPAHEHHS MEXaHHUYECKOM
PHEPTHH). Bbi600 OUHAMUYECKO20 ONUCAHUS 2APMOHUYECKUX KOAeOAHUL U3 UX
brepeemuueckoeo

U KUHeMAMu4ecko20 OnUCaHusl.

Amnaumyoa u ¢paza xonebanuii. Cenzb amniumyovl KoaeoOaHull UCX0OHOU
BENUYUHBL C AMNAUMYOAMU KOJEOAHUL €€ CKOPOCMU U YCKOPEHUSL.

[Tepron u yactora konebanuii. [leproa Mabix CBOOOIHBIX KOJICOAHHIA
MaTeMaTHIecKoro MasTHUKA. [1epros CBOOOTHBIX KOJIeOaHHH MPY>KUHHOTO
MasTHHKA.

[TonsiTre 0 3aTyXarOMKUX KoJeOaHMIX. BEIHYX/I€HHbBIC KOJICOAHMS.
Pe3onanc. PezonancHas kpuBas. BiusiHue 3aTyxanus Ha BUJ pe30HAHCHOU
KPUBOM.

ABTOKOJIEOaHMS

Texnuueckue ycmpouicmea u mexHoa0cUYecKue npoyeccvl: METPOHOM,
Jachl, KauesIu, My3bIKaJIbHbIC HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu

1. 3anuch KoneGaTeIbHOIO ABHKEHMUSL.

2. HaOmroneHue HE3aBUCMMOCTH TEepUO/ia MallbIX KoJieOaHUU Tpy3a Ha
HUTHU OT aMIUTATY/IbI.

3. HccnenoBanue 3aTyxaromMX KoJeOaHWW M 3aBUCHMOCTU TEPUOJIY

CBOOO/IHBIX KOJI€0aHUM OT CONPOTHUBIICHUS.

4. HccnenoBanue kojeOaHWil Tpy3a Ha MAacCHBHOW MPYXHHE C IEIBIY

(bopMHpOBaHUs MPECTaBICHUN 00 UCaTBFHOM MOJIEIHN NPY>KMHHOTO MasiTHUKA.

5. 3akoH coxXpaHEHHs SHEPTUH MPH KoJeOaHHUIX Tpy3a Ha MPYKUHE.

6. HccrnenoBaHue BBIHYKICHHBIX KOJICOAHHH.

7. HaOmoneHue pe3oHaHca.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomol, npaKmuKym

1. W3mepenne nepuoia cBOOOAHBIX KOJeOaHUN HUTSIHOTO U

PYKUHHOTO MasiTHUKOB.

D. M3ydeHre 3aKOHOB JBIKEHHUS Tella B XO/€ KoleOaHUil Ha ynpyrom

[10/IBECE.

3. HM3yueHue IBMKEHUS HUTSHOTO MasTHUKA.

4. IlpeobpazoBaHue YHEPTUU B IPYKUHHOM MAsITHUKE.




HUTH OT JJIMHBI HUTU 1 MACChI I'py3a.
D, HccnegoBanue MNEPEMCHHOI0 TOKa B MCMU H3 MOCICAOBATCIBHO

5. HccnenoBanue yObIBaHHUS aMIUTATY/IBI 3aTyXalONTUX KOJICOAHUH.




COCJIMHEHHBIX KOHIACHCATOPA, KaTYIIKHU U PE3UCTOpA.

. 6. HccnenoBaHue BHIHYKIEHHBIX KOJCOAHUM.

o Tema 2. Inexkmpomaznummusle Konevanus (15 u)
o Konebarenpupiit KOHTYp. CBOOOHBIC AJICKTPOMArHUTHBIE KOJICOaHMS
3 B MJ€aJIbHOM KoJjiebareabHOM KOHType. @opmyna TomcoHna. CeAasw

amMnaumyosvl  3apsaoa  KOHOeHcamopa ¢ aMuaumyool Cuibl MoKd 8
KonebamenvHom KoHmype. 3aKOH COXPAaHEHHMS OHEPrHM B HJCAIbHOM
KOJIe0aTeTbHOM KOHTYpE.

3 3aryxarolue JIEKTpOMarHuTHbIE KojeOaHusl. BbIHyX1eHHbIE
HIIEKTPOMAarHUTHbIE KOJIeOaHHUs.

J ITepemeHHbII TOK. MOILTHOCTD IEPEMEHHOT0O TOKA. AMIUIUTYTHOE

g U ICUCTBYIOLICE 3HAYCHUE CHIIBI TOKA U HANIPSDKCHMS IIPU PA3JINYHON
(bopMe 3aBUCUMOCTH NIEPEMEHHOT0 TOKA OT BPEMEHH.

3 Cunycouodanvhwiii nepemennviii mok. Pesucmop, konoencamop u

KamywiKka uHOYKmMuUGHOCMU 8 Yenu CUHYCOUOANbHO20 NePEMEHHO20 MOKA.
[Pe3zonanc mokos. Pezonanc HanpsaxceHull.

J WneanbHblil Tpanchopmarop. [IponsBoacTso, nepenava u notpedicHue
PIEKTPUYECKON SHEPTHH.
. OKOJIOruyecKue pHUCKH pu
IIPOU3BOJICTBE DJICKTPOIHEPTUH. Kynbrypa)

MCII0JIB30BAHUS 3JICKTPOIHEPTUU B TOBCEAHEBHOM KU3HHU.
o Texnuueckue ycmpoucmea u mexHol0cUYecKue Npoyeccol:
PIIEKTPUUECKUI 3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, IMHUU 3JIEKTpoIepeaay.
e Jlemoncmpayuu
1. CBobOonHbIE ANIEKTPOMArHUTHBIE KOJIEOAHUS.
D. 3aBUCUMOCTh YaCTOThI CBOOOAHBIX KOJIEOAHWUH OT WMHIYKTHBHOCTHU
1 EMKOCTH KOHTYpa.
3. OcnuuiorpaMMbl SJIEKTPOMArHUTHBIX KOJICOaHHM.
4. Tenepatop He3aTyXaIOUIMX IEKTPOMATHUTHBIX KOJICOAHHUM.
5. Mogenb 3JeKTpOMarHuTHOrO TeHepaTopa.
6. BvIHYXIEHHBIC CHHYCOUAATBHBIE KOJICOAHMSI.

7. Pe3ucrop, karyiika HHIYKTUBHOCTH U KOHJIEHCATOP B IIETIH [IEPEMEHHOTO)
TOKA.
g. Pe3onanc mpu mociiejoBaTeIbHOM COEIUHEHHH PE3UCTOPa, KATYILIKH

MHAYKTUBHOCTH U KOHACHCATOPA.

9. VYCcTpoHCTBO M NPUHIMN ACHCTBUS TpaHchopmaropa.




10. Moaenb TUHUM JIEKTPOINEpEaayuH.
Yuenuueckuii sxkcnepumenm, nabopamopnsvie pabomeul, npaKmMuKym




Wzyuenue tpanchopmaTopa.
HccnenoBaHue NepeMEHHOIO TOKa Yepe3 MOCIe10BaTEIbHO COCMHEHHDIE]
KOHJICHCATOp, KaTyIIKy U PEe3UCTOP.

HabmtoneHune 351eKTpoMarHuTHOTO pe30HaHCa.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETH MEPEMEHHOTO TOKA.

N —
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Tema 3. Mexanuueckue u 31eKmpomazcHumHubsle 80iHbl (5 4)

o Tema 3. Mexanuueckue u 31ekmpomaznummusle 6oanwt (10 u)

cYb.

[BOJIH.

6.

7.

DNEKTPOMarHuTHOE 3arpsi3HEHUE OKPYXKarOLIEeH Cpeibl.
o Texnuueckue  ycmpoticmeéa U  HPAKMUYECKOE  NPUMEHEHUE:.
MY3bIKAJIIbHbIE MHCTPYMEHTBI, YJIbTPA3BYKOBas JMArHOCTHKA B TEXHHUKE M

MEMILIMHE, pajap, PaguoNpUEMHHK, TEJIeBU30p, aHTeHHa, TenedoH, CBYJ

Jemoncmpayuu

Nk W

1 YaCTOTOM KOJIcOaHUI.

MexaHuueckue BOJIHBI, YCI0BUA pacnupocTpanenus. [lepuo.
CKOpOCTh pactpoCTpaHeHus U JJInHA BOJIHBL. [lonepeunbie u
poJoabHBIC BOJHEL. UHTEpdepeHtus u nudpakiins MEXaHUIECKUX
BOJIH. 3BYK. CKOpOCTh 3ByKa. [ poMKOCTh 3ByKa. BbicoTa TOHa.
TemOp 3ByKa. DIEKTPOMArHUTHBIC BOJTHBI. Y CIIOBUS H3ITYICHUS
3JIEKTPOMArHUTHBIX BOJIH. B3anmMHas opueHrtanus BeKTopoB E, B, v
B 3JIEKTPOMAarHUTHOM BoIHE. CBOMCTBA 3IE€KTPOMATHUTHBIX BOJIH:
OTpakeHHe, PeJOMJIICHUE, TTOJSIpU3aLns, JUPPaKIHs,
uaTepdepenus. CKOpoCTh dJIEKTPOMAarHUTHLIX BOH. [lIkana
3JIEKTPOMATHUTHBIX BOJIH.

[TpuMeHeHne IIeKTPOMArHUTHBIX BOJH B TEXHHUKE U OBITY.
[TpuHIMIIBI paguOCBs3H U TEJIEBUACHUS. Pagnonokanus.

O6pa3OBaHI/Ie U pacClpoCTpaHCHUC IIOMNCPCUYHLIX W IPOAOJIBHBIX

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmonenne oTpaxeHns ¥ MPEIOMIICHIS MEXaHWYECKIX BOJIH.
Habmronenue nnrepdepeHuun 1 qudpakiiuyl MEXaHHYeCKUX BOJH.
3BYKOBOM PE30HAHC.

HaGnronenue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTYA0H

J MexaHndeckue BOJIHBI, YCIOBUS UX pacnpocrpaHeHus. [lonepeunsie
o Y TIPOJIOJTIbHBIE BOJHEI. [lepro, CKOpOCTh pacipoCTpaHEHUs U JITHHA
BOJIHLI. CBOMCTBA MEXaHUYECKUX BOJIH: OTpaXCHUC, MpPCIOMJICHUC,
mHTEephepeHITUs U AU PaKIIU.

J 3Byk. CkopocTb 3ByKa. I pomkocTh 3Byka. Bricota Tona. TemOp
3ByKa. [llymoBOE 3arpsi3sHeHHE OKPYKAOUIEH CPEIbI.
3 ONEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS U3IyYEHUS

PIIEKTPOMArHUTHBIX BOJIH. B3auMmHas opreHTanusi BEKTOPOB B
PIIEKTPOMArHUTHOM BOJIHE.
J CBoiicTBa JJIGKTPOMAarHUTHBIX BOJH: OTpa)XX€HUE, MPEJOMIICHHE,
nonsipu3anus, uHTepdepenims u audpakuusa. Ilkama 37€KTPOMArHUTHBIX
BosiH. [IpuMeHeHre 37IeKTPOMarHUTHBIX BOJIH B TeXHUKE U ObITy. [IpuHIIMIIBI
[pasioOCBsI3H
J U TEIEBUICHUS.
OKPYKarOIEe CpeIbl

o Texnuueckue ycmpoiicmea u npakxmuyeckoe npumeHerue: My3bIKaJIbHbIg
MHCTPYMEHTBI, pajap, paAuONpUEMHUK, TEIEBU30p, aHTeHHa, TenedoHn, CBY-
[e4b, YJIbTPA3BYKOBAs JUATHOCTUKA B TEXHUKE M MEIUIIMHE.

o Jlemoncmpayuu
O06pa3oBaHue U pacpoOCTPaHEHNE MONEPEYHBIX U MPOJAOIbHBIX BOJIH.
Konebmomnieecs: Te0 Kak HCTOYHUK 3BYKA.
3aBUCHUMOCTbH JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHU.
HabmioneHne oTpaxxeHus U MPEIOMIICHHSI MEXaHUYECKUX BOJIH.
Ha6nronenue uatepdepeHny 1 UG paKiini MEXaHUISCKUX BOJIH.
AKYCTHYECKHI pE30HAHC.
CBolicTBa yJnbTpa3ByKa U €ro NpUMEHEHHE.
g. HabntoneHne CBsi3u rPOMKOCTH 3ByKa M BBICOTHI TOHA C aMILIMTYIOM
1 YACTOTOM KOJICOAHU.

Pangnonokamusi. DJIEKTPOMAarHUTHOE 3arps3HEHHE

NoUnAE WD =

HccnenoBanue CBOMCTB QJICKTPOMAruuTHBIX  BOJIH: OTPAXKCHUC,




penoMiieHue, moysgpu3anus, udpakuus, uHTepdepeHIHs. 0. HccnenoBanne CBOMCTB  AIIEKTPOMArHUTHBIX — BOJIH:

OTpakeHHUE,
peoMIIeHHE, TIOSIPU3aIHs, TUPPaKIUs, HHTePHEPEHIIHSL.

. 10. O6HapyxeHne HHPPAKPaCHOTO U yIbTPapUOIETOBOTO

W3IIy4CHU.
Yuenuueckuit sxcnepumenm, nabopamopusie padomul, npaKMUKYM
1. H3ydyeHue napameTpoB 3ByKOBOH BOJIHBI.

D. M3ydyeHne  pacnpocTpaHEHHss  3BYKOBBIX  BOJH B 3aMKHYTOM
[IPOCTPAHCTBE.

o Tema 4. Onmuxa (25 u)

. Tema 4. Onmuxa (10 u)




I'eomerpuueckas ontuka. [IpsmMonuHeliHOe pacIpoCTpaHEHHUE CBETA
B OZIHOPOJHOM cpene. ToueuHblil ICTOYHUK cBeTa. JIyd cBera.
OtpaxeHue cBeTa. 3aKOHBI OTpakeHus ceTa. [loctpoenue
N300pakKeHUH B IIJIOCKOM 3€pKajie.
[Ipenomiienne cBeTa. 3aKoHBI MpeIOMIICHHsS cBeTa. AOCONIOTHBIN
okazatesib npenomieHus. [lonHoe BHyTpeHHee oTpakeHue. IlpenenbHblit
[yTOJI TIOJTHOTO BHYTPEHHETO OTPaKEHMUSI.
Jucnepcus cBera. CioxHbIN cocTaB 6enoro csera. L{ser.
Cobuparoliie 1 paccerBaroIIfe JTUH3BI.
Tonkas nmuH3a. POKYCHOE pacCTOSTHUE U ONITHYECKAs CUJla TOHKOU
nuH3bL. [TocTpoeHue nzodpaxeHuii B coOUparonux u
paccenBaroIMX JIUH3aX.
@opMya TOHKOU JIMH3BL. Y BETUYECHHE, 1aBAEMOE
TMH301. [Ipenensl MpUMEHNMOCTH T€OMETPUIECKON
ONTUKU.
BonnHoBas ontrka. MaTepdepenus cBera. KorepeHTHbIE HCTOYHUKH.
Y crioBust HAOMIOIEHUSI MAKCUMYMOB U MUHHUMYMOB B HHTEP(hEpPEHIIMOHHON
KapTUHE OT JIByX CHH()a3HBIX KOT€PEHTHBIX HCTOYHUKOB.
Hudpakuus ceera. udpaxiponnas pemeérka.
VYcioBue HaOMIOAECHUS TNIaBHBIX MAKCHUMYMOB NpHU
[aIeHU MOHOXPOMATUYECKOTO CBETa Ha TU(PPAKIIMOHHYIO
pemerky. [lomsapusanus ceera

o Texunuueckue ycmpoticmea u npakmuieckoe npumeHeHue: OUKH, Jyra
(boToammapar, MPOCKIMOHHBINA ammapaT, MUKPOCKOI, TEIECKOI, BOJOKOHHAas

OITHKA, TUPPAKIIMOHHAS PEMIETKA, TOJSIPOUI.

Jemoncmpayuu

1. [IpssMmonuHEHOE pacnpocTpaHEHUE, OTPAKEHHE M IPETOMIICHUE
cBeTa. OnTudyeckue npudOopkI.

2. TlonHoe BHyTpeHHEE OTpakeHue. MoJeiab CBETOBO/A.

3 [IpsamosnuHeitHOe pacipoCTpaHEHHE CBETA B OJTHOPOAHOM cpene. JIyu
cBeTa. ToueuHblli HCTOYHUK cBeTa. OTpakeHHE CBETa. 3aKOHbI OTPAKEHUSI CBETA.
[TocTpoenune n3o0pakeHui B TuIockoM 3epkane. Cghepuueckue seprana.
[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOTIOTHBIHN
okazaTelnb npenomMineHus. OmHocumenvhblil NOKA3amelb NPeioMIeHUs.
/locmoancmeo uacmomul céema u COOmMHouleHue ONUH 80JIH NPU NepPexooe
[MIOHOXpOMAmMU4ecKo20 cema uepe3 paHuyy pazoenda 08yx ONMu4ecKux cpeo.
X00 nyueti 6 npusme. Jlucnepeus cBera. ClnoxHbBIN cocTaB Oenoro ceeta. L[Ber.
[TonHOE BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroi moixHoro BHyTpEHHETo
otpaxxeHus. Cobupaiowjue u pacceusarowue aun3zvl. Tonkas nunza. okycHoe
[PACCTOSTHUE M ONTHYECKAasl CHUJa TOHKOM JIMH3HI.
3asucumocms oKycHoeo paccmosnus MOHKOU chepuieckoll TUH3bL Om
eé ceomempuu U OMHOCUMENTbHO20 NOKA3AMeJisl NPEIOMACHUS.
®opMyJi1a TOHKOU JIMH3BI. YBEIMYECHHE, JaBAEMOE JIMH30M.
Xo0 nyua, npoweduie2o 1uH3y N0O NPOU3BOTILHBIM Y2IOM K €€
enasnoll onmuueckou ocu. Ilocmpoenue uzoopasxceHuti mouku u
ompesKa npamotl 8 cooUparwUx U pacceusarujux TUH3ax u ux
cucmemax.
Onmuuyeckue npubopsi. Pazpewarowas cnocoonocms. 1naz xax
onmuyeckas cucmema.
[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.
BonHoBas ontrka. MHTepdepenius cBeta. KorepeHTHbIE HCTOUHUKH.
Y crnoBus HaOMIOIEHUST MAKCUMYMOB 1 MUHUMYMOB B UHTep(EepEHIIMOHHOM
KapTHUHE OT JIBYX KOT'€pEHTHBIX HCTOYHUKOB. [IpuMeps! Ki1accuuecKux
MHTEP()EPEHITMOHHBIX CXEM.
Hudpaxmus ceeta. AudpaknronHas pemeTka. Y cIoBUe HAOIIOICHUS
rJIaBHBIX MAKCHMYMOB IIPH MaJIEHUH MOHOXPOMAaTHYECKOTO CBETa Ha
T (paKIIMOHHYIO PEHIETKY.
[Tonsipu3zamus cBera
Texnuueckue ycmpoiicmea
npoyeccuwl: OYKH,

®
U mexHono2uyecKue
nyta,

3. HccnemoBanue CBOMCTB M300payKEHUH B JIMH3AX.
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Mopenu MEKpOCKOTIa, TeNeCKoTa.
Habmionenue nntepdepeHium cBera.
Habnronenue mudpakunu cera.
HaGmoienue nucnepcuu cBeTa.
[ToyueHne criekTpa ¢ MOMOIIBIO MPU3MBL.

© %N v oA

10 Habmonenue monsipusanuu cBeTa.
Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomot
W3mepenne nokazaress MpesoMIICHUs CTEKIA.
HccnenoBanue cBOWCTB M300paKeHU B TMH3AX.
HabGmronenue qucnepcun cBera.

[Tomryuenue cnekTpa ¢ HOMOIIbIO TU(PPAKINOHHON PEHIETKH.

o MEPUCKOII, (oToanmapaT, MUKPOCKOII, TMPOEKIIMOHHBIN ammapar,
[IPOCBETIICHUE ONITHKH, BOJIOKOHHAS ONTHKA, TU(PPAKIIHOHHAS peIIETKA.
e Jlemoncmpayuu

3aKOHBI OTPAKEHUS CBETA.
HccnenoBanue nMpeioMIIeHUs CBETa.
3. HabGnroneHue moiHOTO BHYTPEHHETO OTpakeHUs. MoIens CBETOBOIA.
4. HccnenoBanne XoJa CBETOBBIX MYYKOB Yepe3 IJIOCKOMapalieNbHYI0
UIACTUHY U TIPU3MY.

5. HccnenoBanue CBOMCTB M300paKEHUM B JIMH3AX.

6. Mopenu MUKpOCKOIIa, TEJIECKOIA.

7. HaOmonenue natepdepeHIuu cBera.

8. HalmroeHne IBETOB TOHKUX IUIEHOK.

9. HaGOmonenue nudpakiiuy cBera.

10. U3yuenue nuppakiiMOHHON PEIIETKH.

11. Habmonenue qudpakIiMOHHOTO CIIEKTpa.

12. HabnroneHne TUCTIEpPCHU CBETA.

13. HabGmroieHue mosisipu3aliuy cBeTa.

14. TlpuMeHeHNE TOTSPOUIOB I U3YUICHUS MEXaHHUECKUX HANpPsHKEHUH
e Yuenuueckuii sxcnepumenm, nabopamopnsie padomol, NPAKMUKYM

1. W3mepenue nmokazatessi MPeIOMIICHUS CTEKIIA.

D. HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHSI OT BellecTBa (HA
[pUMepe KUIKUX JINH3).

N —

3. H3mepeHune pOKYCHOTO pacCTOSHHSI pACCEUBAIONINX JIUH3.
4. TlonyyeHue n300pakeHHsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JIUH3BI.
5. Tlonmy4yeHue n300paKeHHS B CUCTEME M3 JIBYX JIMH3.
6. KoHcTpynpoBaHHE TENECKOMYECKUX CHUCTEM.
7. HabOmonenue nudpakimu, HHTEpOEPSHIINU U MOJISPU3AIUU CBETA.
3. Wzyuenne monspu3aldyl  CBETa, OTPAXEHHOTO OT TOBEPXHOCTH
[THDIICKTPUKA.

9. W3yuenue uHTEpPEPEHIIMHN JTA3EPHOTO UIITYyUCHUS HA IBYX LIEISX.

10. HaGmotenue aucrnepcum.

11. Habnronenne u ucciiejoBanne JTUQPPAKIHOHHOTO CIIEKTPA.

12. U3MepeHue AJIMHbBI CBETOBOM BOJIHBI.

13. TlomryueHue  crmeKkTpa HM3IY4YEHHUS  CBETOAMOAA TPU  MOMOIIH
TG PAKIIMOHHON PEIIETKH.




o PA3JIEJI 6. OCHOBBI CTIELTUAJIBHON TEOPUU o PA3JIEJI 6. OCHOBBI CITELTUAJILHOM TEOPUU
OTHOCUTEJIbBHOCTU (4 1) OTHOCUTEJIBHOCTU (5 u)




Tema 1. Ocnoewvt CTO (4 u)

o Tema 1. Ocnoswvt CTO (5 u)

['panuLIbl TPUMEHUMOCTH KJIIACCUYECKOW MeXaHUKH. [locTynatsl

CIIELMATbHON TEOPUU OTHOCUTEIBHOCTH: UHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETA B BAaKyyMe, MPUHIIUIT OTHOCUTEILHOCTH DUHIIITEHHA
(OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHNE BPEMEHH U COKpalleHUE
IJIHBI.

OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHULBI.
CBs13p Macchl € S3HEPTUEN U UMITYJICOM PEJIATUBUCTCKON YaCTHUIIBI.

DHeprus NoKost

J I'paHULIBI TPUMEHUMOCTH KJIACCUYECKOM MeXaHUKHU. [locTynaTsl
CIEIMAIBHOM TEOPUN OTHOCUTEIBHOCTH.
3 [IpoctpancTBeHHO-BpeMeHHOM nHTepBal. [Ipeobpazoanus Jlopenia.
Y cnoBre npruunHHOCTH. OTHOCUTEIBHOCTH OTHOBPEMEHHOCTH. 3aMeNIICHUE
BPEMEHU
g Y COKpAlICHHUE JUINHBI.
J OHeprus ¥ UMNYJIbC PEIATUBUCTCKON YaCTHUIIBL.
g CBs13p MaccChl ¢ DHEPTUEH U UMITYJILCOM PENATUBUCTCKON YaCTULIBI.
(DHEPrus MOKOsI

. Texnuueckue ycmpoucmea U MmexHoa0cuyecKue

npoyeccoi: CIIyTHUKOBBIE IPUEMHUKH, YCKOPUTEIN

3apsDKEHHBIX YaCTHII.

e Yuenuueckuii ykcnepumenm, 1a6opamophvie pabomeol, NPAKMUKYM
OmnpeneneHrie  UMITyJbCa M DHEPTHHM  PEJIATUBHCTCKHX  YacTHil  (I0
dororpadusiM TPEKOB 3apsHKEHHBIX YACTHI] B MATHUTHOM TIOJIE).

PA3JIEJI 7. KBAHTOBA ®U3UKA (15 1)

8 PA3JIEJI 7. KBAHTOBA ®U3UKA (25 u)

o Tema 1. Inemenmot keanmogoit onmuxu (6 u) 0 Tema 1. KopnyckyasapHno — 60nno60i oyanusm (15 u )
g ®otonsl. opmyna [lnanka cBsi3u 3HEpruu GOTOHA C €r0 YAaCTOTOH. o PaBHOBecHOE TemIoBOE H3ilyuyeHHe (M3TydeHue aOCOIOTHO YEPHOTO
[OHeprus U UMIyJIbC POTOHA Tena). 3akoH cMmelenus Buna. 'nnore3a M. [1nanka o kBaHTax.
. OtkpeiTue u uccnenosanue Gorordpgexra. Onpitel A. I'. Cronerosa.| e @OTOHBL. DHEPIrHsl U UMITYJIBC (HOTOHA.
3akoHbl poTtoddexra. YpaBHenue DiHIITeHA A5 hoTodpdekTa. |o ®oroapdext. OnbiThl A. I'. Cronerosa. 3akoHbl hoTordhdexTa.
«Kpacnas rpanuna» gortosddexra. lapnenue csera. Onbithl I1. H. [YpaBHenue Ditnmireiina s goroaddexra. «Kpacnas rpanuna» Gotorddexra.
JleGenena. o JlaBneHue cBera (B 4aCTHOCTH, JIaBJIEHUE CBETA HA a0COIIOTHO

XUMHYECKOE NeNCTBUE CBETA.

Texnuueckue yCI’)’tpOI/VlCl’HGCl u npakmu4yeckoe npumeHeHue:

(I)OTOSJ'IeMeHT, (bOTOI[aT'-II/IK, COJIHCYHasd 6aTape;1, CBCTOAHOA.

Jemoncmpayuu
1. ®ororddexT Ha ycTaHOBKE C IIMHKOBOM TIIIACTUHOM.
2. HWccnenoBanue 3akOHOB BHENIHETO (poTorddexra.
3. Cseromguon.
4. Conneunas Oarapes.

MOTJIOMIAIONIYIO U a0CONIOTHO OTPAXKAOILYIO TOBEPXHOCTH). OmbiThI [1. H.
Ulebenena.
0 BousiHOBBIE cBOMCTBA yacTull. BonHel ae bpois. lyinHa BOnHBI 1€
bpoiist u pa3mepsl 00J1aCTH JTIOKATU3AIUN ABUKYIIEHCS YaCTHUIIBI.
KopmyckynspHo- BOTHOBOU nyanusM. Judpakius 371eKTPOHOB Ha
KpHCTaJlIaXx.
3 Creuunduka nsmepenuit B Mukpomupe. COOTHOILIECHUS
HeonpenenénHoctel [eiizendepra

o Texnuueckue ycmpoucmea u mexHoI02UYecKue npoyeccyl: CIeKTPOMETP
(doTorsieMeHT, (POTONATUMK, TYHHEJIBHBI MHUKPOCKOI, COJHE4Has Oarapes,
CBETOUO/.

o Jlemoncmpauyuu




. 1. ®otorddekT Ha yCTaHOBKE ¢ MMHKOBOM IJIACTHHOM.

2. MHccnepoBanue 3akoHOB BHEMIHETO (oTodddeKTa.

3. HccnepoBanue 3aBUCUMOCTH CONPOTUBIICHUS IMOMYIPOBOJHUKOB OT
OCBEILIEHHOCTH.

4. Cseroauo.

5. Conneunas Gatapes.

o Yuenuueckuii sxcnepumenm, nabopamopnsie padbomol, npAKMUKYM

1. HccnenoBanue ¢orope3ucropa.
D WN3mepenne mnocrossHHoM [lnmaHka Ha  OCHOBE — MCCIIEOBaHMS
(botorddekra.
3. HccnenoBanne 3aBUCMMOCTH CWJIbI TOKa 4Yepe3 CBETOAMOZ OT
HAPSHKCHUS.

Tema 2. Cmpoenue amoma (4 u)

Tema 2. Quzuxa amoma (5 u)




Monens atroma Tomcona. OneiTel Pe3epdopaa mo paccesHuro o-
yactull. [Imanerapnas monens aroma. [locrynater bopa.
Wznyuyenue u norioieHrue GOTOHOB MPH MEPEXOE aTOMa C OJTHOTO
YPOBHS SHEPrUM Ha Apyroil. Buasl cnektpoB. CriekTp ypoBHEN
SHEPIHH aTOMa BOAOPOJIA.
BonnoBbie cBoMicTBa yactul. Bosnbl ne bpoinsa. KopmyckyispHo-
BOJIHOBOU JTyaJTu3M.

CrioHTaHHOE U BBIHYKJEHHOE U3Ty4EeHUE

Texnuyeckue ycmpoiicmea u npakmuyeckoe npumMeHeHue:

CHEKTPaJIbHBIA aHAIN3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu
1. Mogens onbiTa Pesepdopra.
2. OmnpeneneHne JTMHBI BOJHEI JIa3epa.
3. Habnrogenue TMHEWYATHIX CIIEKTPOB U3ITyUCHUS.
4. Jlazep.

o OIBITHI 110 UCCIIEIOBAHUIO CTPOSHHUS atoMa. [ImaneTapHast Mmoies aToma
Pesepdopna.
o [Toctynater bopa. U3nydenue u nornomieHue (GOTOHOB MpH
[epexojie aToMa ¢ OAHOTO YPOBHS SHEPTUU Ha APYTOH.
o Bunbl cnextpoB. CriekTp ypOBHEH 3HEpTHH aTOMa BOJI0POIa.
e  CrnoHTaHHOE€ M BBIHYXJECHHOE M3Ty4deHue cBera. Jlasep
o Texnuueckue ycmpoucmea u mexHolocUdecKue npoyeccol.
CIIEKTPaJIbHBIN aHAJIU3 (CTIEKTPOCKOIT), 1a3ep, KBAHTOBBIN KOMITBIOTED.
o Jlemoncmpayuu
1. Mogens ombiTa Pesepdopna.
2. HaOmoneHne TMHEHYaThIX CIIEKTPOB.
3. VYcrpoicTBO U AeHCTBUE CUETYNKA MOHU3UPYIOLIUX YaCTHULL.
4. OmnpeneneHre NJIUHBI BOJHBI JIA3EPHOTO M3ITYUCHUS.
o Vuenuueckuil IKcnepumenm, 1ad6opamopHsvie padomovl, NPAKMUKYM
1. HaOmoneHue TMHEWYATOTO CIIEKTpa.

e Yuenuueckuit sxcnepumenm, nabopamopnvie padomut D UccnenoBanue criektpa pa3peskEHHOTO  aTOMAapHOTO  BOJAOPOJA)
1. HaOmroneHue TMHEWYATOTO CIIEKTPA. 1 13MepeHue nocTosiHHON Punbepra.
o Tema 3. Duzuka amomnozo a0pa u nemenmaprvlx yacmuy (5 4 ) o Tema 3. Duzuka amomno20 a0pa u Inemenmapuvlx yacmuy (5 4 )
. DKCIEPUMEHTHI, TOKA3BIBAIOIINE CIIOKHOCTh CTPOCHUS Spa. 3 Hyxnonnas mozaens sigpa I'eizenoepra—ILBanenko. 3apsia sapa.
OtkpsiTue paguoaktTuBHOCTH. OnbITh Pesepdopaa mo MaccoBoe umcio siapa. M3otomsl.
OTIPE/ICIICHUIO COCTaBA PAJIMOAKTUBHOTO M3 y4dcHHs. CBOMCTBA 3 PannoaktuBHOCTB. Anba-pacnaj. DIeKTPOHHBIN U MMO3UTPOHHBIN OeTa-
anbda-, 6eta-, raMMa-N3TyICHHSL. pacra.




. BnusHMe paguoakTUBHOCTH HA KUBbIE OpraHu3Mbl. OTKpBITHE
poTOHa U HelTpoHa. HykionHas monens siipa ['eiizen6epra—
NBanenko. 3apsa sapa. MaccoBoe uucio siapa. M3oronsl. Anbga-
pacnaz. DIeKTpOHHBINA U IO3UTPOHHBIN OeTa-pacnai. ["amma-
U3JIydeHHe. 3aKOH PaJIMOaKTUBHOTO pacnaaa. JHEprus CBsI3U
HYKJIOHOB B sizipe. SnepHbie cuibl. Jledekt maccsl siapa. SnepHbie
peakiuu. [lenenue u cuHTe3 siaep. AaepHbIil peakTop.

. TepmosiaepHslid cunTes. [IpobieMbl 1 NEpCEeKTUBHI SACPHOU
SHEPIreTUKHU. DKOJOTUYECKHUE ACTIEKTHI SIAEPHON YHEPTETUKH.
OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA. MeTo1bI
HAOIO/IEHUS ¥ PErHCTPAIK SJI€MEHTAPHBIX YaCTHII.
dyHIaMeHTaTbHBIC B3aUMOICHCTBIS. EqUHCTBO (hr3mueckoit
KapTUHBI MUpPA

o Texuuueckue ycmpoticmea u npakmuyeckoe npumeHenue: 103UMeTp,

Kamepa Bunbcona, saepHblil peakTop, aToMHas 6oM0a.

o Jlemoncmpayuu

e 1. Cuéryumk MOHM3HMPYIOLIUX YACTHUL.
. Yuenuueckuii 3xcnepumenm, nabopamopmusvie padomul
e 1. HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (poTorpadusim).

g ["amMa-n3myuyenue. 3akOH paJuoaKTUBHOIO pacnaja. PannoaktuBHele
30TOIIBI B Ipupoe. CBOWMCTBa HOHU3UPYIOIIETO U3ydYeHus. BiusHue
[PaIMOAKTUBHOCTH Ha XHBbIE OpraHu3Mbl. EcTecTBEHHBIN (OH H3ITyueHUs.
/Tozumerpusi.

g DOHeprus CBsA3M HYKJIOHOB B sizipe. SnepHble cuibl. JledekT maccsl sapa.
S nepHble peakuuu. Jlenenue u cuntes aaep. Anepusie peakropsl. [IpoOiaemsl
YIIPABIIIEMOT0 TEPMOSAIEPHOTO CUHTE3a. DKOJIOTHYECKUE aCTIEKThI PA3BUTHUS
1 1I€pHOM SHEPreTUKU. MeTOIbl PETUCTPALIMU U UCCIIEJOBAHUS DJIEMEHTAPHBIX
yacTul. OyHAaMEHTaIbHbIE B3aUMOJACHCTBUS. baproHbI, ME30HBI U JIEITOHBI.
[IpencraBnenne o CtannapTHoi Mojenu. KBapk-riirooHHas MOJIeb aJIpOHOB.
dusuka 3a npeaenamu CtanaapTHol Mojienu. TéMHas Matepus U TEMHas
pHeprusi. EqMHCTBO (pr3nueckoil KapTUHBI MUpa.

o Texnuueckue ycmpoucmeéa u mMexXHOI02U4ecKue npoyeccyl: IO3AMETP
Kamepa BuiibcoHa, SA€pHBIN peakTop, TEPMOSAEPHBIM peakTop, aToMHast 6oM0a,
MarHUTHO-PE30HAaHCHAst TOMOTpagusl.

o Yuenuueckuii sxcnepumenm, nabopamopnuie pabomol, npAKMUKYM

1. HccnenoBanue TpeKOB YacTHIl (10 TOTOBBIM (poTorpadusim).
2. HccnenoBaHue paioakTUBHOTO (pOHA C MCIIOJIB30BAHUEM JTO3UMETPA.
3. H3zyuenwue nornomeHus 6eTa-4yacTUI] aTFOMUHUEM.

. PA3JIEJI 8. DJIEMEHTBI ACTPOHOMUWU U ACTPODOU3UKU (7
4)

8 PA3/IEJI 8. QJIEMEHTBI ACTPOHOMMUWU 11 ACTPODOU3UKHU (12 u)

. Tema 1. Inemenmot acmpopuzuxu (7 4 )

o Tema 1. Inemenmot acmpopuzuku (12 4 )




Ortanbl pa3BUTHs acTpoHOMUHU. [IpuKinasHOe 1 MUPOBO33pEHUYECKOE
3HaueHue acTpoHoMuu. Bun 3B€3aHoro Heba. Co3Be3ausl, spKue
3BE3/1bI, INTAHETHI,

ux BuauMoe aBrxeHue. Conneunas cucrema. Connue. ConHeuHast
akTUBHOCTb. MlcTounuk sHeprun CosiHLA U 3BE3/1. 3BE3/bI, UX
OCHOBHBIE XapaKTEPUCTUKHU. /lnarpaMma «CIEKTpaJIbHbIN KIacc —
CBETUMOCTB». 3BE3/IbI IIABHOM MOCIEA0BATEIBHOCTU. 3aBUCUMOCTh
«Macca — CBETUMOCTbY

JUTs1 3BE37 TJIaBHOM NOCIIEI0BATENbHOCTH. BHYTpeHHEee cTpoeHue
3BE371. COBpeMEHHbIE MTPEICTABICHMSI O IPOUCXOXKIEHUU U
sBotounu CoJTHIA U 3BE3/. DTallbl )KM3HU 3BE3.

Muneunsii [Iyte — Hama 'anaktuka. Ilonoxxenue u 1BUKEeHHE
Connua B ['amaktuke. Tunel ranakTuk. PaguoranakTuku v KBa3apsbl.
UYépHble ObIpHI B sApax TalakTUK. Beenennas. Pacmmpenue
Bcenennoii. 3akon Xab60:ma.

Pas6eranue ranaktuk. Teopust bonbimoro B3peiBa. PenukroBoe
n3nydenne. MacmrabHas cTpykrypa Beenennoit. MeraranakTuka.
Hepeménunie

o Dransl pa3BUTHS acTpoHOMHH. [IpUKIIaTHOE U MUPOBO33PEHUECKOE
3HAYCHUE acTPOHOMUH. [[pUMEHUMOCTD 3aKOHOB (PH3HKH ISt OOBSICHEHUS
[PUPOJIEI KOCMUYECKUX OOBEKTOB.

MeTo/ibl aCTpOHOMHUECKUX HcciieoBaHui. COBpEeMEHHBIC ONITHYCCKHE
TEJIECKOIIBI, PaJIMOTEIIECKOIBI, BHEATMOC(epHasi aCTPOHOMHUSI.

Bun 3B€3qH0T0 HeOa. Co3Be3nus, spKue 3BE3bI, ITIAHETHI, UX BUIAMMOC
[TBIOKEHUE.

CoutHeYHas cucTeMa.

Comnue. ConHeunas akTUBHOCTh. MicTounuk sHepruu ComnHIla U 3BE3/1.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU. J[narpaMma «CreKTpaibHbIH KIIacc —
CBETUMOCTBY». 3BE3/IbI IITABHOW MOCIIE0BATEIFHOCTH. 3aBUCUMOCTh «Macca —
CBETHMOCTB» JUUIsI 3BE3]1 TNIABHOM MOCJIEIOBATEIFHOCTUA. BHYTpeHHEE cTpoeHHUE
3BE€37. CoBpEeMEHHBIC MPEJICTABICHHS O IPOUCXOXKICHUH U IBOTIOIIUN
ConHna u

poOJIeMbl ACTPOHOMUH.
Yuenuueckue naonwoenun
1. HaGnronenuss  HEBOOPYKEHHBIM  TJIa30M € HCHOJIb30BAHUEM
0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3aus CeBEepHOro MoiylIapu
1 IPKAE 3BE3/IBI.

2. Habmonenus B Teneckon Jlynsl, miuanet, Maeunoro IlyTu.

KOMIIBIOTEPHBIX MPWJIOKECHUN Uil  ONPEACTICHUS TMOJIOXKEHUS HG6€CHBIjl‘aJ'IaKTI/IK. Bcenennas. Paciupenne Beenennoii. 3akon Xa606ma. Paz6eranue
X

3BE3/. OTamkbl )KU3HU 3BE3I.
Maneunsiii [1yte — nama ["anaktuka. [lonoxxenue u qeuxenue CosHIa B
[anakTuke. Tunbl ranakTuk. PaguoranakTuku v kBasapsl. UEpHBIE ABIPBI B A1pax

anaktuk. Teopus bonbiioro B3psiBa. PeMKTOBOE H3IIy4eHHE.
eMacmrabHas cTpykrypa Beenennoit. MeraranakTuka.

Hepewménnsie mpo6iieMbl aCTpOHOMUH

e Yuenuueckue naonrooenus:

1. Habmonenuss ~ 3Bé3gHOro  HeGa  HEBOOPYKEHHBIM  TJIa30M
C MCIIOJIb30BAHMEM KOMIIBIOTEPHBIX IPHUJIOKEHUHN AJI ONPEACICHUS OJI0KEHUS
HeOCCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIe co3Be3aus CeBepHorg
[OTyLIapys U IPKUE 3BE3IBI.
D. Habmionenus B Teneckon JIyHbI, TUIaHeT, TYMAaHHOCTEH W 3BE3THBIY
CKOIIJICHUH.




8 OU3SNYECKUU ITPAKTUKYM (16 yacoB)

. Cnocobvl  usmepenusi  Qu3U4eCcKUX  GeIUUUH C UCNOIb308AHUEM
AHANI0206bIX U  YUPPOBLIX USMEPUMETbHLIX NPUOOPO8 U  KOMNbIOMEPHBIX
0amuuxogvlx — cucmem. AbcomomHvle U OMHOCUMENbHbIE — NOSPEUHOCU
uzmepenutl uzuyeckux genuyut. OYeHka epanuy noZPeutHoCmel.

. IIposedenue KoceeHubixX uzmepenul, Uccied08aHull 3a8UCUMOCTmeEL
QusuuecKkux 8enUdUH, NPOBEPKA NPEONONCEHHBIX cunomes (8b100p uz pabom,
ONUCAHHBIX 8 MeMAMU4ecKuUx pazoenax « Yuenuueckuii 3Kkcnepumenm,
JabopamopHwvle pabomol, NPAKMUKYMY).

. OBOBHIAIOIIEE ITOBTOPEHMUE (4 1)

. OBOBIIAIOUIEE HOBTOPEHMUE (15 1)

. Ponb GU3MKK 1 aCTPOHOMHHM B SKOHOMHYECKON, TEXHOJIOTUYECKOH,
COLMAJILHON U 3TUYECKOM c(hepax AesATeIbHOCTH YeJIOBEKA; POJIb U MECTO
(U3MKU ¥ aCTPOHOMHHM B COBPEMEHHOM HayYHOH KapTUHE MUPA; POJIb
¢buznyeckoil Teopur B GOPMUPOBAHUHU MTPEICTABICHUM O PU3NUECKOM
KapTHHE MHpa, MECTO (PU3NUECKON KAPpTUHBI MUPA B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEJICTABICHUN O IPUPOE

o O06o0011eHre U cUCTeMaTH3allus COAePKaHUS Pa3/IesioB Kypca
«MexaHuKay,
o «MornekynsipHas (GU3MKa U TEPMOAMHAMUKAY, « DNEKTPOAUHAMUKAY,

«Kosebanust u BoaHbI, «OCHOBBI CIIEUAIILHON TEOPUU OTHOCUTEILHOCTH,
«KBanrtoBas pusnka», «9JeMEHTbl aCTPOHOMUHU U ACTPOPUIUKIY.

. Ponp UMk U acTpOHOMHHM B 3KOHOMHYECKOH, TEXHOJOTMYECKOH,
COLMAJIbHOW W AITUYECKOH cdepax NesATeIbHOCTH YeJIOBEKa; POJib U MECTO
(U3MKM U aCTPOHOMHUU B COBPEMEHHON HayuyHOH KapTHHE MHpa; 3Hau€HUE
OIUCaTeIbHOM, CHUCTEMATH3UPYIONIEH, OOBSICHUTEIHbHOM U NPOTrHOCTUYECKON

. GyHKIMH  Qu3MUYECKOW TEOpHUH; pONb  (PH3MUYECKOW TEOpUU B
(hOpMUPOBAHUN TPEACTABICHUH O (UINISCKOW KapTUHE MHpa, MECTO
¢u3nvecKkoil KapTUHBI MHpa B OOIIEM psaAy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJCTABICHUN O IPUPOJIE

o Peseps (3 4) o Peseps (10 u)
. TemaTnueckoe miaHuposavue kypca 11 kiaace . HUcnonb3oBanu
e
00opyaoBaHus
«Touka Poctay
. bazoewtii yposenw (2 uaca) lo Yenyonennwiit yposens (5 uacoes) o
K . DuieKTpoAuHaAMUKAa(nponoskenne) 11/27 MaruutHoe noJje 6/14 .
d
]
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0 BsanmoeiicTBre ITOCTOSHHBIX MAarHUTOB U
[IPOBOJHUKOB ¢ TOKOM. MaruutHoe mnoJie. Bektop
MArHUTHOW MHAYKUMH. [TpuHIMN Cyniepno3uinuy MarHuTHBIX
rosne. JIMHUM MarHUTHOM MHIYKLIHH.

o MarHuTHOe 10Jie MPOBOJHHUKA C TOKOM (IIPSMOTO
[IPOBOJHMKA, KAaTYIIKH U KpyroBoro Butka). OnsIT Opcrena.
KapTuHa JIMHUI MarHUTHON MHYKIIMU TOJIS TOCTOSIHHBIX
MarHuTOB.

OnpedeneHue ycio8uti NPUMEHUMOCIU MOOeU
00HOPOOH020 MACHUMHO20 NOJIA.

Onpedenenue HanpasieHus UHOYKYUU MACHUMHO2O
nOJIsL NPOBOOHUKA C MOKOM

Maenummnoe none 6 gewjecmee. Peppomaznemuxu,
napa- u
-OUAMACHEMUKU

. Cuna Amnepa, €€ HalpaBJIEHUE U MOAYJIb.

. Cua JlopeHnia, e€ HanpaBJIeHUE U MOJYJIb.| o
JIBr>keHue 3apsiKEeHHOM YacTHUIIbl B
OJIHOPOJIHOM MarHUTHOM moJje. Pabora
cuibl JlopeHna.




. Ilposedenue  KoceeHHbIX  uzmepenuil  cuivl  Amnepa,
nposeoeHue UCCIe008AHUSL 3A8UCUMOCEL MeXHCOY DUULeCKUMU
BeIUUUHAMU U ONBIMOB NO NPOBEPKe NPEOONCEHHOU 2Unome3svl Npu
u3yyeHuu 0elcmeusi NOCMOAHHO20 MACHUMA HA PAMKY C MOKOM

. TexHuyeckue yCcTpocTBa U
TEXHOJIOTMYECKHUE MPOIECChl: TPUMEHEHUE
[OCTOSIHHBIX MarHUTOB, SJIEKTPOMArHUTOB,TECTEP-
MYJIBTUMETD, JIEKTPOABUraTelb SIkoou,
YCKOPUTEJIN JIE€MEHTAPHbBIX YACTHII.

. JlabopaTtopHas pabora Nel «HaGmronenue
JCWCTBUSI MATHUTHOTO TTOJIs1 HA TOK)

. ObvscHenue 0CHOBHBIX NPUHYUNOE OeUCMBUST MEeXHUYECKUX
YCMpOoUcme
. Ilpumepwl pewienus 3a0au no meme « Cuna Amnepa»
[ ]
[ ]
. Ilpumepwl pewsenus 3a0au no meme « Cuna Jlopenyay
o Pewenue pacuémmnuix 3a0au c 1610 3a0aHHOU U HEABHO

3a0anHOl uzuuecKoll MOOeNbI0 ¢ UCHONb308AHUEM OCHOBHBIX
3aK0H06 U hopmyn no meme «Maenumnoe noney.

i Pewenue xauecmesennwvix 3adat¢, mpe6yr0u;ux NPpUMEHEHRUA
sHanui no meme «Maenumnoe nosney.

. JIEKTPOMArHUTHast HHAYKIus 5/13

o SIBneHune IeKTPOMarHuTHON UHAYKITUH.
[Torok BekTOpa MarHuTHOM MHAYKIMH. D/1C
WHJTYKITUH.

Hcnoan3oBanue
00opyI0BaHUA
«Touka Pocta»

o 3akoH
3JIEKTPOMATrHUTHO
W MHIYKLUU
®dapages.
Buxpesoe
AJIEKTPUYECKOE
noJie. Toku Dyko.




I/IC unoykyuu 8 nposoOHUKe, OBUNCYULEMCSL

rocnynameilibHo

6 0OHOPOOHOM MASHUMHOM HOJIe.

IIpumepul pewtenus 3a0au no meme «3aKou

brekmpomacHumuol UHOVKYULY

o Pewenue pacuémmnuix 3a0au c 16H0 3a0aHHOU U HESBHO
3a0anHoUl husuyecKoll MoOenbIO ¢ UCNONIL308AHUEM OCHOBHBIX
3aKOHO8 U hopMmyn no meme « DNeKMPOMASHUMHASL UHOYKYUSLY.

. [IpaBuno .
Jlenna.

NHIyKTUBHOCTS.

Karymika

WHIYKTUBHOCTH B

LIeTTH

ITOCTOSIHHOTO

TOKa.

o SBnenne camonuaykuuu. JJ1C o
CaAaMOMHTYKITUH.

. o Pewenue kauecmeennvix 3a0au, mpedoyowux npumMeHenus: |
3HaHULl N0 meme « DNeKmMpPOMASHUMHASL UHOYKYUSL».

. o Aneopumm ucnonvzoganus npasuia Jlenya 0ns onpedenenust (o
Hanpaesnenuss moka 6 KOHmype npu ananuze cpapuieckux u
brcnepumenmanvubix 3a0a4

. o Coopka mooenu 31eKmpomMacHUMHO20 2eHepamopa .

. DHeprust D

MarHUTHOTO TIOJIS
KaTYIIKU C TOKOM.
DNEeKTPOMarHuTH
o€ ToJIe

. JlabopaTtopHas pab6ota Ne2
. «M3ydeHue sIBJIICHUSI SJICKTPOMArHUTHOU




WHIYKIUID)
[ ]
o ObvscHenue 0CHOBHBIX NPUHYUNOB OeliCMBUSL
mexHuueckux ycmpoucmes u mexHou02U4ecKux npoyeccos, maxkux
Kak: UHOYKYUOHHAS Nedb, COJIEHOUO, 3auuma om 3J1eKmpu3ayuu
mei npu 08UMCEHUU 8 MACHUMHOM noJie 3eMmu.
. . Obobwaroue-nosmopumenvHoe 3aHsamue no meme
. « DNeKMPOMASHUMHASL UHOVKUYUSLY
. . 3auem no meme «InexmpomacHumMHas UHOYKYUsL
. Kouaedanus u BojiHbl (60 4) Mexannueckue kojaedanus 5-/10
. Kone6arenbnas cuctema. CBOOOAHbIE . Hcnonn3oBanue
KoJIe0aHus. o0opynoBanust
«Touka Pocra»

. ["apmonnueckue koneOaHusl. . KommbioTep, Releon
KuHemaTnieckoe v JUHAMUYIECKOE Lite, nartuuk
omnHMcaHue. JHEPTeTUUECKOE ONUCAHUE YCKOpCHIA, PyJCTKa
(3aKOH COXpaHEHHsI MEXaHHYECKOM HITH THHENKA,
SHEpIHH). npyxuHa (Habop

MPYKUH
OJIMHAKOBOM JJIUHBI
pasHoOM XECTKOCTH),
IPYy3 C KPIOYKOM,
JBYXCTOPOHHUI
CKOTY U IITaTUB C
JIAITKOM,
3JICKTPOHHLIC BCCEI.

. . Bv1600 ounamuueckoeo onucanus capmoHuyeckux KoieoaHuu

U3 UX IHEP2eMUYECKO20 U KUHEMAMUYECKO20 ONUCAHUSL.




. Boinyoicoennvie konebanus. Pezonanc. Pezonanchas kpusasi.
Bnusinue 3amyxanusi Ha 8U0 pe30HAHCHOU KPUBOTL.
. Aemoxonebanusl.

. Pewenue pacuémnuix 3a0au c 16H0 3a0aHHOU U HESBHO
3a0aHHOU QuU3UUECKOU MOOENIbIO C UCNONbI0BAHUEM OCHOBHBIX
3aKoH08 u hopmyn no meme «Mexanuueckue KoneOaHus .

. Ammntyna u gaza KkojaeOaHui.
CBsI3b aMIUIUTY/BI KOJICOAHUI UCXOIHOM
BEJIMYMHBI C aMIUTUTYAaMH KoJieOaHui eé
CKOPOCTH U YCKOPECHHUSL.

. [Tepuon u yactota xonebanuii. [lepuon
MAJIBIX CBOOOIHBIX KOJIEOAaHWI MaTEMaTHUECKOIO
masiTHUKA. [Teprion cBOOOAHBIX KOTIeOaHmit
MPY>KMHHOT'O MasITHUKA.

o Pewenue xauecmsennvix 3a0au, mpeoyrowux npumeHeHus
3HaHUl no meme «Mexanuueckue KoieOaHusay.

. ObvscHeHue 0CHOBHBIX NPUHYUNOS OeliCIEUSI MEXHUYECKUX
VCmMpOUCms, maxKux Kaxk: MempoHOM, 4achl, Kaueau, My3blKAlbHble
uHCmpymenmsl, ceticmozpacg.

. . Jlabopamopnas paboma Ne3 «Onpedenenue yckopenus
Cc80000H020 NAOEHUS NPU NOMOWU MASMHUKA
. JJleKTPOMArHUTHbIE Kosebanust 7/15 . Hcnoab3oBanue
ooopynoBanusi «Touka
Pocrtay
o Konebartenbublit KoHTYp. CBOOOIHBIE o

AJIEKTPOMArHUTHBIE KOJIEOaHUS B UI€ATbHOM
K0JIe0aTEIIbHOM KOHTYPE.

. ®opmyna TomcoHa.




. Ce53b amnaumyowvl 3aps0a KOHOEHCamopa ¢ AMIIUMyoou
CUL MOKA 8 KOJIeOamenbHOM KOHMYype

. Pewenue pacuémmuvix 3a0au c 26H0 3a0aHHOU U HEABHO
3A0AHHOU PU3ULECKOU MOOENbIO C UCNOIL30BAHUEM OCHOBHBIX
3aKOHO8 U (hopmyN no meme « ANeKMmpoMacHUMHble KONeOAHUs»

. Pewenue kauecmsennvix 3a0au, mpeoyrouux npumeHeHus
3HAHULL NO MemMe «DNeKMPOMASHUMHbBLE KOLeOAHU»

° 3akoH COXPAHCHUA SHCPIUH B UACAJIbHOM
KoJIeOaTeIbHOM KOHTYPC.

. 3aryxaroliye 3J1eKTPOMarHUTHbIE KOIeOaHus.

BbIHYy>X1€HHBIE 31€KTPOMAarHUTHBIE KOJIeOaHMUs.
IlepeMeHHBIN TOK.

o CpasHenue mexanuyeckux u 271eKmpomMacHUmHbIX
Kxonebanuul
. ObvscHeHue 0CHOBHBIX NPUHYUNOB OCUCMBUST MEXHUYECKUX

YCMPOUCmM8, MAKUX KaK: 21eKmpuyecKuti 360H0K, 2eHepamop
nepemenHo20 MmoKa, TUHUU dIeKMponepeoay

. Onpedenenue ycr08uti NPUMEHUMOCIU MOOENU UOEANbHO2O
KOJ1e0amenbHO20 KOHMypd

o MoLWHOCTb NepemMeHHOro ToKa.
AMNANTYOQHOE N AENCTBYIOLLEE 3HAYEHUE CUbI
TOKA M HanNpAaXKeHMA Npu pasnnmyHomn popme
3aBMCMMOCTM NEPEMEHHOTO TOKa OT BPEMEHMW.
CuHyCOMTAIbHBIN NEPEMEHHBIN TOK.




Wneansupril Tpanchopmatop. [Ipoussoactso,
nepeaayda v moTpeOIeHUe AIEKTPHISCKOM SHEPTHH.
KynbTypa ncnonbs3oBaHus 3JIEKTPOIHEPTUU B
MOBCEJHEBHOM KU3HU. TeXHUUECKHE YCTPONCTBA U
TEXHOJIOTHUECKHUE TIPOLIECCHI: AIEKTPUUECKUI
3BOHOK, T€HepaTop NMEPEMEHHOTO TOKa, IMHUN
aJeKTporepeaay

. Pezucmop, konoencamop u kamyuwka uHOyKmugHoOCmu 8
yenu CUHyCcoudaibHO20 nepemenHo2o0 moka. Pezonanc mokos.

o Peszonanc nanpsocenuil.

. . Lemoncmpayus akmuenoz2o, eMKOCmMHO20 U UHOYKMUBHO2O .
COnpoOmMuUBIeHUU

. . Pewenue xauecmesennvix 3a0ay, mpedyrowux npumeHenus .

3HAHUU NO meme ((aﬂeKH’lPOMClZHMI’YLHble Konebanusy.

. Mexannuyeckue U 3JIeKTPOMArHUTHbIE BOJIHBI 5/10

D HUcnoan3oBanue
obopynoBanus «Touka
PocTa»

(] Mexanndeckue BOJIHBI, YCJIOBUSA | o
HX PaCIIpOCTPaHCHUH. HonepeqHHe
. " IpOJ0JIbHBIC BOJIHEI.

[Tepuon, ckopocTh
pactipoCTpaHCHHUSI M JITHHA
BOJTHBI. CBOMCTBA MEXaHHUECKHUX
BOJIH: OTPa)XCHHE, MTPEIIOMIICHHE,
uHTephepeHIs U AU PaKIIHs.

. 3ByK. CKOpPOCTh .
3ByKa. ' pOMKOCTb 3ByKa.
BricoTa Tona. Tem0Op 3ByKa.
[ITymoBoe 3arpsi3HeHHE
OKPY>KaIoIIel Cpebl.




. . H3yuenue pacnpocmpanenus .
38YKOBbIX BOJIH 8 3AMKHYMOM
npocmpancmee.

o . Pewenue 3a0au

. . ObvscHeHue 0CHOBHBIX NPUHYUNOE OeLiCNEUS MEXHUYECKUX
VCMPOUCME U MEXHOI02UUECKUX NPOYECCO8, MAKUX KAK:
MY3bIKANbHbIE UHCMPYMEHMbl, paoap, paouonpuémMHuK, meiesusop,
anmenna, menegon, CBU-neus, ynompazeykosas ouasHoCmuKa 8
mexHuKe u Meouyune.

. DJIEKTpOMAarHu | e
THBIE BOJIHBI.
VYcnoBus uznydeHus
3JEKTPOMArHUTHBIX
BOJH. CBONCTBA
3JEKTPOMArHUTHBIX
BOJIH: OTpa)K€HHE,
MpEJIOMJICHUE,
MOJIIpU3aIus,
uHTEepEepeHIH U

U pakiys.
B3aMMHas
OpHUEHTAIIHSI BEKTOPOB
. B
3JIEKTPOMArHUTHOMN
BOJIHE.

. [Ixana .
3JEKTPOMAarHu
THBIX BOJIH.
IIpumenenue
3JE€KTPOMArHU
THBIX BOJIH B
TEXHUKE U
OBITY.




Texanueckue
YCTPOMCTBA U
MPAKTUYECKOE
MIPUMEHEHHE:

. MY3bIKaJIbHbIE
WHCTPYMEHTHI, pajap,
PaIuONIPUEMHUK,
TEJIEBU30p, aHTCHHA,
tenedon, CBU-nieusp,
yIIbTPa3ByKOBas
JIMarHOCTHKA B
TEXHUKE U MEIUIIMHE
[TpunIUTIBI
PaINOCBSI3U U
TEeJNEBUICHUS.
Panmonokanms.

Pewenue xauecmeennvix 3a0at¢, mpe6yiow;ux NPpUMEHEHUA

3Hanull no meme «Mexanuueckue u IJIEKMPOMACHUMHbLE 60JIHbLY

Pewenue xauecmeenunwvix 3a0at¢, mpe6yiow;ux NPpUMEHEHUA

3Hanull no meme «Mexanuueckue u IJIEKMPOMACHUMHbLE 60JIHbLY

Yempoticmeo u npunyun pabomul npocmetiuie2o

paouonpuemMHuKa

o Ontuka 10/25

. Hcnonb3oBanue 000pya10BaHus

«Touxa PocTa»

. [IpsamonnHeHO
€ pacrpoCTpaHEHUE
CBETa B OAHOPOJAHOM
cpene. JIyu cera.
ToueyHbId ICTOYHUK
CBETA.

. Otpax
€HUE CBETA.
3aKOHBI




OTPaXXCHUA

CBeTa.
[Toctpoenue
M300pakeHn
1 B IIJIOCKOM
3epKaje.
. . Habnwoenue onmuyeckux anenull, npoedenue KOC8eHHbIX
usMepeHull, UCCIe008aHUsL 3A8UCUMOCTEN PUUYECKUX BEIUYUH U ONbINOS
1o npoGepKe NPeooNCEHHOU 2UNOme3vl NPU U3Y4eHUU SAGIeHUl NPETOMAEHUS
ceema Ha epanuye pasoena 08yx cpeo, NpeioMieHUs ceema 6 coouparoujeii
. u pacceugaroujeti IUH3AX, BOTHOBbIX CEOUCME ceema.
. . Ilocmpoenue u pacuém uzobpasiceHutl, c030a8aemublx NIOCKUM
3epKaiom
. . Cghepuueckue 3eprana
. [Ipenomnenue cBeta. 3aKOHBI .
MIPEJIOMJIEHUS CBEeTa. AOCOIFOTHBIN
MOKa3aTeJlb MPEJTOMIICHHSL.
. Hucnepcus ceta. CoxHBIN .
cocrtaB Oeioro cBera. L[Ber.
. [TonHOE BHYTpEHHEE OTpAKEHHUE.
IIpenenbHbIli yroma noaHoro
BHYTPEHHETO OTPAXKEHHUSL.
. . Jlabopamopnas paboma Ned «H3mepenue noxazameinsi npeiomieHus
CMeKaay
. . Omuocumenvuwiti nokasamens npenomnenus. Ilocmoancmeo uacmomaol

ceema u coomuouieHue ONUH 80JIH NPU nepexooe MOHOXPOMAMU4ecKko2o ceema
yepes epaHuyy pazoeia 08yX ONMUYECKUx cpeo.

. Xoo nyueti 6 npuzme.

. Cobuparoniye u
paccenBaronme JuH3bl. TOHKas




JIMH3Aa. q)OKYCHOG pacCToAHNC U
OINTHYECKAsl CHUJIa TOHKOM JIMH3EIL.

. dopmysa TOHKON JIUH3BI.
VBenuuenune, J1aBaeMoe JHH30M

. Jlabopamopnas paboma Ne5 «Onpedenenue onmuueckou cuivl u
@hOKYCHO20 paccmosanus coouparowelt TUH3bl»
. 3asucumocms POKyCcHO20 paccmostus MOHKOU chepuyecKoi TUH3bl Om

eé ceomempuu U OmHOCUmelbHo20 noKa3ameisl

° npeioMierus.

. Xoo nyua, npoweduie2o 1uH3y nod NPOU3EOJILHLIM V2JIOM K €€ 21A6HO
onmuueckou ocu. [locmpoenue uzobpasricenuii mouKku u ompe3Ka npsamou 8

c06upa}0u;ux u pacceusaromux iuH3ax
o U ux cucmemax.

. OnTHueckue nMpuodopsI.
Pazpemaromas cnoco6HocTs. a3 kak
ONTHUYECKasi CUCTEMA.

. [Ipenensl MpUMEHUMOCTH
Ie€OMETPUYECKOIN ONTHKHU.

. TexHuyeckue yCTpoucTBa u
TEXHOJIOTHYECKHUX MPOLECCHI: OUYKH,
Jyna, Nepuckor, ¢poroanmapar,
MHUKPOCKOII, ITIPOCKIIMOHHBIN arapar,
IIPOCBETIICHUE ONTHUKH, BOJJOKOHHAS
ONTHKA, TUGPAKIIMOHHAS PEIIETKA .

. HpoceemﬂeHue onmuxku

. Ilocmpoenue u pacuém uzobpasicenutl, c030a68aeMblX NIOCKUM
3epKanoM, MOHKOU JTUHZOU.

. Pewenue kauecmsennvix 3a0au, mpeoyrowux npumeHeHus 3HaHuti no
meme « Onmuxay




. BonnoBas onTuka.
Wutepdepentms cBera. KorepeHtHbie
UCTOYHUKHU. Y CIIOBUS HAOIIOIEHUS
MAaKCMMyMOB U MUHUMYMOB B
UHTEpPPEPEeHIIMOHHON KapTHHE OT JABYX
KOI€pEHTHBIX UICTOYHUKOB. [IpuMepsl
KJIACCHYECKUX MHTEp(EepEeHIINOHHBIX
CXEM.

. Hudpaxius ceera.
JudpaxpuonHas pemeTrka. Y ciioBue
HaOJII01€HUS T1aBHBIX MAaKCUMYMOB
IIPU MaJICHUH MOHOXPOMAaTHUECKOIO
CBeTa Ha IU(PAKIMOHHYIO PELIETKY.
Ilonsipusanus cera

. Jlabopamopnas paboma Neb «H3mepenue OnuHbl c6emos8oll G0JHbL»

. ObwvsicHenue ocobeHnocmeli NPOMeKaHUst ONMUYECKUX S8IEeHULL:
unmepgepenyuu, oupparyuu, OUcnepcuu, NOIH020 GHYMPEHHe20 OMPANCEHUSL.

. . Pewenue pacuémmuuix 3a0au ¢ 16H0 3a0aHHOU U HESIBHO 3A0AHHOL .
duszuueckoli Mo0enblo ¢ UCNONILI0BAHUEM OCHOBHBIX
. . 3axono8 u oopmyn no meme « Onmuka» .
. OcHOBBI ClIEIATIBHOM TEOPUH . HUcnoab3oBanue obopynoBanusi «Touka Pocray
OTHOCUTEJIbHOCTH 4/5
° 1 [ Fpa ° °

HUIIBI
MIPUMEHU
MOCTH
KJlaccu4ec
KO
MEXaHHUKHU

[Tocrynar
bl




CIIeIUalIb
HOM
TEOPHUH
OTHOCHTE
JIbHOCTH.

o OTtH
OCHUTEINbH
OCTh
OJTHOBPEM
€HHOCTH.
3ameiieH
ne
BpEMEHU
U
COKpaIeH
W€ UINHBL.

. IIpocmpancmeenno-epemennoii unmepsai. llpeobpazosanus Jlopenya.
Ycnosue npuuunnocmu.

. Ilpakmuxym

. Tlpakmuxym
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CITyTHUKO
BbIC
MPUEMHHK
u,
YCKOPUTE
m
3apsKEHH
BIX
YaCTHUIL

[IpakTukym




. [IpakTrkym

. JlaboparopHas pabota

KopnyckyJisipHo- Bo1HOBOM

KBanToBas ¢usuka 15/25

ayaausm 6/15

PaB
HOBECHOE
TEIJIOBOE
U3ITy4eHU
e
(u3nny4eH
ne
aOCOJIIOTH
0 YEPHOTO
Tena).
I'umoresa
M.
Ilmanka o
KBaHTaX.

. 1 .

o Hcnoan3oBanue
o0opynoBaHust
«Touka PocrTa»

. @DOTOHBI. DHEPTUS U UMITYJIBC
dhoToHa.

. 3axon cmewenus Buna.

. ObvsacHeHue 0CHOBHBIX NPUHYUNOE OeUCMBUS MEXHUYECKUX
YCMPpOoUicme, maKux Kak: cnekmpomemp, pomoanemenm, homooamuux,
MYHHENbHbIL MUKPOCKON, CONHeuHas bamapesl, c6emoouoo.

. Pewenue pacuémmuuvix 3a0au ¢ 26H0 3a0aHHOU U HESIBHO 3A0AHHOL
@uzuueckoii MooenwvIo ¢ UCNONb308AHUEM OCHOBHBIX 3AKOHO8 U YOPMYIL NO
meme «Keanmosvie saenenusy.

. ®otorddext. OnpiTer A. T'.
CrosieroBa. 3akoHbI hoTodrddekTa.




. YpaBHeHue DUHIITEHHA 11
dororddekra. «KpacHas rpaHuIIa»
dhotorddekra.

Onpeoenenue ycio8uti NPUMEHUMOCMU K8AHMOBOU MOOeNIU cema.

Ananusz keanmoeswix npoyeccos ¢ ucnojlb306aHuem ypaeHeHUs

Diinwmetina 0ns pomoshghexma, npuHyUNa cOOMHOUIEHUL
Heonpeodenénnocmu I etizendepea.

Pewenue kauecmeennoix 3a0a11, mpe6yi0u4ux NPpUMEHEHUA 3HAHUL NO

meme «Keanmoesvie s6renusy.

. JlaBnenue cBera (B 4aCTHOCTH,
JIaBJICHHE CBETa Ha aOCOIIOTHO
MOTJIOIIAIOIIYIO0 ¥ a0COFOTHO
OTpaKaroIIyI0 MOBEPXHOCTH).
Onesitel [1. H. JleOenena.

. TexHuueckue ycTpoucTsa u
TEXHOJIOIMYECKHE MTPOLIECCHI:
CIIEKTPOMETP, POTOIIEMEHT,
(boToaTUMK, TYHHEIbHBI MUKPOCKOIL,
coJIHe4Has 0aTapes, CBEeTOAMO

Bonnosvie ceoticmea yacmuy. Boanwl oe bpotins. /[nuna 6onnvl 0e

bpotins u pazmepor odracmu noxaruszayuu 08uNCYuelcs 4acmuyb.
Kopnyckynapno-eonnosoii oyanusm.

Hugppaxyus snexkmponos na kpucmaniax. Cneyughuxa

usmepenuii 8 muxpomupe. CoomHoweHus: HeonpeoeiéHHocmei
[etizenbepea

Pewenue kauecmsennvix 3a0au, mpeoyrowux npumeHeHus 3HaHuti no

meme «Keanmosuvie si61enusny.

®uzuka aroma 4/5 . Hcnoab3oBanue 000py10BaHUA

«Touka Pocta»




. OMnBITHI IO UCCIIEIOBAHUIO
cTpoeHus aroma. [InanerapHas Mozenb
atoma Pesepdopra.

. [Toctynatel bopa.
W3myuenue u noriaomeHue
(OTOHOB IpU MEepexo/ie aToma C
OJIHOTO YPOBHS dHEPIuu Ha

JIPYTOM.
. . Ananus K6aHmosvlx NPoYEcco8 Ha OCHOBE NEPBO2O U 8MOPO2O
nocmynamos bopa
[ ]
o IIpakmuxym
[ ]
o IIpakmuxym
. Bunel ciektpos. .
CnekTp ypoBHEHN dHEPrUU
aToma Bojiopoja. CrioHTaHHOE
Y BBIHYKJICHHOE U3Ty4YEHUE
CBETa.
. TexHuueckue ycTpoiucTsa u .
TEXHOJIOIMUYECKHE MTPOLIECCHI:
CHEKTPaJIbHBIM aHaIu3 (CIIEKTPOCKOII),
J1a3ep, KBAHTOBBIN KOMITBIOTED
. . [TpakTrkym
. . [TpakTrkym

Jlabopatopnas pabota

. Du3uKa AaTOMHOI0 /IPa U JIeMEeHTAPHbIX YacTull 5/5

HUcnoan3oBanue
o0opynoBaHust
«Touxa PocTa»

. Hyxnonnas mozens sapa
['eitzen6epra—lBanenko. 3apsy sapa.
MaccoBoe uncino sapa. U3oTomnsl.




o PanmnoaktuBHOCTH. Anb(a-
pacnan. DJIeKTPOHHBIN U
MO3UTPOHHBIN Oeta-pacman. ["amma-
W3IIyYCHHE.

Hpaxmuxym

Ilpakmuxym

Pewenue 3a0au

. OHeprus CBA3M HyKJIOHOB B SIIpE.
SAnepubie cunbl. Jlegext Macchl sipa.
SInepusle peakuuu. Jlenenue u CUHTE3
A1ep

. Snepubie peakropsl. [Ipodaembl
YIPABIISIEMOT0 TEPMOSIEPHOTO CUHTESA.
OKOJIOTUYECKHE ACTIEKThI Pa3BUTHS
SIEPHOM SHEPTETUKH.

Ipakmukym

Ipakmuxym

Pewenue 3a0au

. MeToibl perucTpanuu u
HCCJIEA0BAHMS JIEMEHTAPHBIX YaCTHLL.
@yH/1aMEHTAJIbHBIE B3aUMOICUCTBHUSI.
baproHbl, ME30HBI U JIENTOHBI.
IIpencraBnenue o CtannapTHON
Mozenu. KBapk-TiitooHHast MOJIEh
aapoHoB. PuU3KKa 3a mpeaeraMu
CranpaptHoit moaenu. TémHas matepus
1 TéMHas sHeprus. EnquHcTBO
(bU3MYECKOI KapTUHBI MHpA.




. TexHuyeckue yCcTpocTBa u
TEXHOJIOIMYECKHE MTPOLIECCHI:
JIO3UMETp, KaMepa Bunbcona,
SJIEPHBIN PEAKTOP, TEPMOSICPHBIN
peakTop, atToMHas 60M6a, MarHUTHO-
pe3oHaHCHas ToMorpadust

. . Ipakmukym
. . Ipakmuxym
. . Pewenue 3aoau
. JJIeMeHTbI ACTPOHOMMH U .

acTpoduzuku 7/12

o MeTo/1bl aCTPOHOMHUYECKUX
uccienoannii. COBpeMeHHBIE ONTHYECKHE
TEJIECKOIIBI, PATUOTEIECKOIBI, BHEATMOC(EepHas
ACTPOHOMUSL.

. Bun 3Bé3muoro Heba. Co3Besaus, ipKue
3BE3/TBI, MJIAHETHI, UX BUMMOE JBHXKCHUE.

. Omanwl pazeumus acmporomuu. [Ipuxnaonoe u Mupogo3spenueckoe
3Hauenue acmponomuu. Ilpumenumocms 3aKOH08 Pu3UKU 015l 0OBACHEHUs
nPUPOObL KOCMUUECKUX 0OBEKMO8.

. OcHnosnoie cosse3ous CegepHo20 nOnyuwapus u apKue 36e30bl

. Ponv acmpornomuu 6 cospemennot kapmune mupa, 8
NPAKMUYECcKol 0esimelbHOCU Y4el08eKd U OanlbHeluulemM Hay4Ho-
MexHU4ecKkom pa3eumui.

. ConHeyHas cucreMa.

o Comnune. ConHeyHast akTUBHOCTb.
Mcrounnk >HEeprun CONTHIIA U 3BE3I.




. 3BE3/bI, KX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma «CreKTpabHbIM Ki1acc —

° CBETHUMOCTEY. 3BE3/bI ITIaBHOU
MTOCJICIOBATEIILHOCTH. 3aBUCHMOCTE «Macca —

. CBETUMOCTB» JUJIS 3BE3]] TIIaBHOM
MOCJIEA0BATEILHOCTH. BHYTpEHHEE CTpOeHKE
3BE3I.

Ilpakmuxym

. Ipaxmuxym

Obo6wenue u cucmemamuzayusi co0epIHcanus pazoenos Kypca
«Mexanuka,

. CoBpeMeHHBIE MTPEACTABICHUS O
MIPOUCXOXKIEHUH 1 HBOIOIH COJTHITA U 3BE3I.
Dranel )KU3HU 3BE31I.

o Muneunsiii ITyTs — Hama [ManakTuka.
[Tonoxenue u nemwxenne Connmna B ["anakTuke.
Turmbl raJlakTUK. PajguoranakTuku v KBa3aphl.
UEpHbIe IBIPHI B sAPaX TAIAKTHK.

. Obobwenue u cucmemamusayus COOEPAHCAHUS pazoenos Kypca
«Mexanuxay,

. Obobwerue u cucmemamu3ayus COOEPACAHUs pazoenos Kypca
«Mexanuxay,

. Obobwenue u cucmemamusayus COOEPHCAHUs pazoenos Kypca
«Monexynapuas guzuka u mepmooOuHaAMUKa,

o Bcenennas. Pacmupenue BeeneHHON.
3akoH Xab6una. Pa3beranue ranakruk. Teopus
Bonpumioro B3psiBa. PenukroBoe u3nydeHue.




. MacmradHas
CTpyKTypa BcenenHoti.
MeTarajaKTrKa.
Hepeménnarpie mpoOIeMbl

ACTPOHOMUH

. Ob606wenue u cucmemamuzayusi Co0epIHcanUs pazoenos Kypca
«Monexynapuas guzuka u mepmoOUHaAMUKA,

. Obobwenue u cucmemamusayus COOEPHCAHUS pazoenos Kypca
«Monexynapuas ghuzuka u mepmoOuHamMuKa»,

. Ipumenenue 0CHOBONONALAIOWUX ACMPOHOMULECKUX NOHAMULL,
3AKOHO8 U meopull OISl AHAIU3A U OOBACHEHUS PUUYECKUX NPOYECCO8,
NPOUCXOOAWUX 8 36E30aX, 8 36E30HBIX CUCTNEMAX, 8 MENCSAIAKMUYECKOU
cpede, 08UdCEHUSL HeDeCHbIX meil, I80YUU 36630 U Beenennoii

. O0001EeHNE U cCUCTEMATU3AIMS
cojiepKaHust paszena Kypca «MexaHHuKa»

. O0001IeHNE U CUCTEMATHU3aLHS
COJIepKaHus pas3jierna Kypca
«MonexynspHas QHU3NKa U
TEPMOTUHAMUKAY

. Ob06wenue u cucmemamuzayus Co0epHcanus pazoenos Kypca
«DnekmpoouHamura»

. Obobwenue u cucmemamusayust COOEPAHCAHUs pazoenos Kypca
«DNIeKmpoOuHamuKay

. Ob6o6wenue u cucmemamuzayus Co0epIHcanUs pazoenos Kypca
«INeKmpoouHamuka»




1

Peszepn

1

Pe3epn

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH HUHTEPHET

e bubmmoreka L{OK https://lesson.edu.ru/03/10
e POIII https://resh.edu.ru/subject/28/10/
e bubnuoteka — Bcé no nmpeamery «Pusuka». — Pexxum noctyna: http://www.proshkolu.ru

e BuneoonsiThl Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru

o Enunas xomnekmus mudpoBbix 00pa3oBaTeIbHBIX pecypcoB. — Pesxxum moctyma: http://school- collection.edu.ru

e UHTepecHbIe MaTepuaibl K ypokaM (GU3UKHU MO TEMaM; TECTHI 10 TeMaM; HaTJIsIHbIC TOCOOMS K ypokaM. — Pexxum gocrymna:
http://class-fizika.narod.ru

e [{udpossie oOpazoBareabHbIe pecypcebl. — Pesxum noctymna: http://www.openclass.ru

e DIIeKTpOHHBIC YueOHHKH 10 pusuke. — Pexxum gocryna: http:/www.fizika.ru

e Tazera «1 ceHTs10ps» Marepuaibl 1o ¢usuke. http://archive. Iseptember.ru/fiz

e AnuManuu pU3NIECKUX 00BEKTOB. http://physics.nad.ru/

e JKusas ¢usuka: oOyyvaromas nporpamma. http://www.int-edu.ru/soft/fiz.html
e ®usuka.ru. http://www.fizika.ru/

O0opynoBaHNe HEHTPA €CTeCTBEHHOHAYYHON M TeXHOJI0ru4eckoil HanpasjeHHocTell «Touka Pocray:

e becnipoBoaHo# mynbTHaTYMK Releon Air «Duszuka-5».

e becrpoBOAHON MYJIBTHUAATYMK BBHIMOJTHEH B BUAE IJIATPOPMBI C MHOTOKAHATHHBIM H3MEPUTENIEM, KOTOPBIA OJHOBPEMEHHO MOIyJaeT
CUTHAJIBI C PA3INYHBIX BCTPOCHHBIX JJATYMKOB, PA3MENIEHHBIX B €IMHOM KOPITyCE YCTPOKHCTBA.

e becrpoBoiHbIe MyJIBTUAATYMKY HOAKIIOYAIOTCS K IUIAHILIETY WM KOMIbioTepy Hampsamyto. [Ipu sTom HeoOxomuma mojjepxka paboThl Mo
nportokoxry Bluetooth low energy (BLE) 4.1, 06e3 101mOJHUTENBHBIX PETUCTPATOPOB TAHHBIX C TIOMOILBIO BXOSIIEH B KOMIUIEKT (MJICIIKY .

67



file:///D:/%D0%94%D0%9E%D0%9A%D0%A3%D0%9C%D0%95%D0%9D%D0%A2%D0%AB/%D0%9F%D0%9E%D0%A7%D0%A2%D0%90/06-02/Re_%20%D0%A2%D0%BE%D1%87%D0%BA%D0%B0%20%D1%80%D0%BE%D1%81%D1%82%D0%B0%20%D0%BD%D0%B0%20%D1%81%D0%B0%D0%B9%D1%82/http:%2F%2Fschool-%2F
https://lesson.edu.ru/03/10
http://www.fizika.ru/
http://www.int-edu.ru/soft/fiz.html
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Texnuueckue XAPAKTEPUCTUKHA MYJbTHIAaTINKA:
pazpsaHocTh BcTpoeHHou ALl — 12 6ur
MaKcHUMajbHas yacTtoTa oludpoBku curtana — 100 Iy
untepdetic moakmodenus — Bluetooth low energy (BLE) 4.1
BCTpPOEHHAs MamATh 00bEMoM 2 Kobait
HOMHHAJIbHOE HampsokeHue Oatapen — 3,7 B
EMKOCTh BCTpoeHHO# Oatapen — 0,7 A - 4
KOJIMYECTBO BCTPOCHHBIX JATYMKOB — 6 IIIT.
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