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IHOACHUTEJIBHASA 3AIIMCKA

MogenbHasi CHHXpOHU3UPOBaHHAsA pabouas mporpamma 0a30BOT0 M yrIyOJIEHHOTO H3Y4EHMs TpeaMeTa
«Dusmka» B 10-11 kmacce paspaborana Ha ocHoBe Pabouux mporpamMm cpemHero oOmero oOpa3oBaHUS IO
¢u3uke (0a30BbIi YPOBEHb, YIIYONEHHBIH YpPOBEHB), OJOOPEHHBIX pelIeHHeM (eaeparIbHOro y4eOHO-
METOIMUECKOr0 00beIMHEHHS 110 001IeMy 00pa3oBanuio ot 29.02.2022r., npotoko 7/22.

JlaHHasi IporpamMma CIY)KHT OCHOBAHHEM ISl YUUTENs M0 pa3paboTKe paboueil mporpaMmsbl 1mo (u3uKe B
KJIaccax, TJIe peau3yroTcs MyIbTUNpoUiIbHbIN yueOHbIl mnaH. B pazaene «TemaTtnueckoe IiiaHUpOBaHUE)
y4eOHOTO Kypca coJiepkaHne 00ydeHHUs] CHHXPOHU3UPOBAHO IS OCBOCHHUSI O0YJYArOIIMMUCS MpeaIMeTa Kak Ha
0a30BOM, TaK M YriyOJI€HHOM ypOBHE.

JlaHHasi mporpamMma oOTpeAessieT 00s3aTeNbHOe TPEIMETHOE COJEp)KaHHe, YCTAHABIMBAECT IPUMEpPHOE
pacripeniesieHue y4eOHBIX YacoB 0 TEMAaTWYECKHM pas3feliaM Kypca W PeKOMEHIYeMYIO MOCIIeA0BaTeIbHOCTh
W3YYCHUS TeM U pa3zieiioB y4eOHOTO MpeaMeTa ¢ yIETOM MEKIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3CH, JIOTUKH
y4eOHOTO TIpoliecca, BO3pPAaCTHBIX OCOOCHHOCTEH oOydarommxcs. [IporpamMma nma€r mpencraBieHHE O IENSIX,
codepoicanuu, obujetl CTpaTeruu OOYYEHHWsS, BOCIUTAHHS M Pa3BUTHSI OOyJarOIIUXCS CPEACTBAMHU YUeOHOTO
npeamera «Pu3nkay Ha Yriayon€HHOM ypoBHE M 0a30BOM YpOBHE.

Uszyuenue xypca @usuxu yenyonéHno2o YpoeHs NO03807Aem peanu3zoeams 3a0auu NpogheccuoHanrbHoul
opueHmayuu, HanpasileHo Ha co30aHue YClo8uul Ol NPOSGIEHUs. CBOUX UHMEILIEKMYANbHbIX U MEOPYECKUX
CNOCOOHOCMEN KANHCObIM Y4auUMCsl, KOMopble He0OX0OUMbL OJisl BPOOONAHCEHUSL 0OPA308AHUSL 8 BLICUUUX VHEOHbIX
3a6e0eHUsAX N0 PA3TUYHBIM PUIUKO-MEXHUUECKUM U UHIHCEHEPHBIM CHeyUaibHOCHAM.

B mporpamMe omnpenensitoTcsi IUIaHUpYEMbIE Pe3yJbTaTbl OCBOEHHUS Kypca (U3MKU Ha YpPOBHE CPEIHEro
o0miero oOpa3oBaHUs: JUYHOCTHBIC, METANPEJAMETHBIC, TIPeIMETHBIC (Ha YrIyOJI€HHOM M 0a30BOM YpPOBHE).
HaydHno-MeTonoornueckoii OCHOBOM Juisi pa3pabOTKH TpeOOBaHWN K JIMYHOCTHBIM, METaNpeaIMETHBIM
U TpeAMETHBIM pe3yibTaTaM OOy4yaloUIMXcs, OCBOMBIIMX IPOTpaMMy CpeaHero oouiero obOpa3zoBaHHs Ha
yrayOnEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-ESITEIbHOCTHBIHN MOIAXO/I.

IIporpamma BKJIIOYAET:
nianupyemvle pe3yivmamsl OCBOCHUS Kypca (usuku Ha yriayOn€HHOM M 0a30BOM YpOBHE, B TOM YHUCIIE

npeomemHubvle pe3yibmamsl 10 rojiaM 00yueHus;
cooeporcanue yuebnoco npeomema « Puzuxka» no 200am 00yueHus,
npumepHoe memamuieckoe WIAHUpOsaHue C yKa3aHWEM KOJIMYECTBA 4YacOB HAa H3YYEHHE KaxJOW TeMbl

U NpUMEPHOU XapaKmepucmuKkou y4eOHol 0esimelbHOCMU Y4aujuxcs, peaan3yeMoi Ipy U3y4eHUU ITUX TEM.

[IporpaMma uMeeT NPUMEPHBIN XapakTep U MOXKET ObITh HCIOJb30BaHA YUYUTENAMH (DU3UKU IS
COCTaBIICHUS CBOMX PabOUYUX MPOTPAMM.

PaGouas mporpamMMa He CKOBBIBA€T TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U MPEIOCTaBISET BO3MOKHOCTHU JIJIst
pealM3aly pa3iIMyHbIX METOIMYECKUX IMOJXOJ0B K MPENoJaBaHUI0 (PU3UKU Ha YriayOlE€HHOM U 0a30BOM
ypOBHE TIpU YCIOBUM COXpaHEHUs O0Os3aTeNIbHOM dYacTh cojepkaHus Kypca. KomnudectBo 4acoB
B TEMaTHYECKOM IIJIAaHUPOBAHUHU HA HM3YUYCHHE KaXXIOW TEeMbI SBISIETCS OPHUEHTHUPOBOYHBIM M MOXKET OBIThH
W3MEHEHO KaK B CTOPOHY YMEHBIICHHMsI, TaK M yYBEIUYEHHS B 3aBHCHMOCTH OT PEaTU3yeMbIX METOJUYECKUX
MOX0JIOB ¥ YPOBHS MOATOTOBICHHOCTH YYaI[UXCSl.

KypcuBom B Tekcte mporpamMMmbl BbleneHbl dneMeHThl Llenu u 3amauu, [IpeaMeTHBIX pe3ynbTaToB U
Copepxanus yaeOHOTO MaTepuaia, KOTOpble MPeCTaBIeHbI ISl U3yUeHHsI Ha YIITyOIEHHOM YPOBHE

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «®U3UKA»

®dusnka Kak Hayka o HauOojiee OOIIMX 3aKOHAX MPHUPOJBI, BBICTYHass B KauecTBe y4eOHOTO MpeaMera
B IIKOJIE, BHOCHT CYLIECTBEHHBIH BKJIaJ| B CHCTeMYy 3HaHUH 00 okpyxaromem wmupe. IIkompHBINH Kypc
¢u3uKH — cUCTEMOOOPA3YIOMIMKA Il €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HYECKHe
3aKOHBI JIGKAaT B OCHOBE TPOIIECCOB U SIBJICHUH, M3y4aeMbIX XUMHEW, Ouonoruel, ¢puzndeckoil reorpadueit
U acTpoHOMHeEH. Mcnonp3oBaHWE W aKTUBHOE MPHUMEHEHHE (U3UYECKUX 3HAHWNA ONpEAeTHSIO XapakTep
u OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTMH B cepe PHEPreTHKH, TPAHCIOPTa, OCBOSHHS KOCMOCA,
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$Y 1MDOBAHKME ECTECTBEHHO-HAYYHOH KAapTMHBI MHMPa y4amuXcs, B (POPMUPOBAHHME YMEHHMH IPn¥
HBIF METOJI IO3HAHUS TIPU BHITIOJTHECHUH UM YI€OHBIX UCCIICIOBAHUM.

B ocHOBy kypca ¢(u3uMKHM cpemaHel MIKOJIBI TOJOXKEH psija HICH, KOTOpble MOXXHO paccMaTpuBaTh Kak
MIPUHIIMIIBI €TO MTOCTPOCHHSI.

Hoea wenocmnocmu. B COOTBETCTBUHM C HEM KypC SBJIACTCS JIOTUYECKH 3aBEPUIEHHBIM, OH COLCPIKUT
MaTepHuall U3 BCeX pa3esioB (PU3HMKH, BKIFOYAET KaK BOTPOCHI KIIACCHYECKOH, TaK U COBPEMEHHOH (PHU3HKH.

Hoesa zenepanuzayuu. B cCOOTBETCTBHM C HEW Marepual Kypca (GU3MKH 0OBeIWHEH BOKPYT (DM3HMUYECKHX
Teopuit. Benymmm B Kypce sABISETCS (GOPMUPOBAHUE TPEICTABICHUH O CTPYKTYPHBIX YPOBHSX MaTEpUH,
BEIIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanusanus mpennosiaraeT HCHOJIb30BaHWE TYMaHUTAPHOTO MOTEHIIMAJIa
¢u3n4YecKOil  HayKW, OCMBICICHHE CBSI3M  pa3BUTUs  (HU3UKKM  C PasBUTHEM  OOIIECTBa, a TaKKe
C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMH U YKOJIOTMYECKIUMH ITPOOIEeMaMHU.

Hoea npukxnaonoii nanpaenennocmu. Kypc ¢vzuku yrinyOn€HHOTO YpOBHS MPEIoiaraeT 3HaKOMCTBO

C IIAPOKUM KPYrOM TEXHUYECKHX U TEXHOJOTHICCKUX MPHIIIOKCHUN U3YUYEHHBIX TCOPHUH M 3aKOHOB. [Ipn 3TOM

paccMaTpUBaIOTCS Ha YpOBHE OOIIHX MPEICTABICHHA M COBPEMEHHBIE TEXHUUECKUE YCTPOUCTBA U TEXHOJIOTHH.

Hoesa »rKonozuzayuu peanusyeTcs IOCPEACTBOM BBEIEHHS DSJIEMEHTOB COJIEPKAHHSA, TTOCBSIIEHHBIX
HKOJIOTUIECKUM IPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbBI C PAa3BUTHEM TEXHUKU U TEXHOJIOTHH, a TaKKe
00CyXIeHHs TTPOOJIEM PallMOHATILHOTO PUPOIOTIONH30BAHUS U YKOJOTHIECKON O€30TTaCHOCTH.

OcBoeHHe cONepKaHUS MPOTPAMMBI JIOJDKHO OBITh TIOCTPOSHO Ha MPHHITUIAX CHCTEMHO-IESTEIbHOCTHOTO
noxxona. Jms ¢u3mku peanmmzanyisl TUX TPUHIUIOB Oa3upyeTrcs Ha WCIOJB30BAaHUHM CaMOCTOSTEIHLHOTO
AKCTIEPUMEHTA KaK IMOCTOSIHHO JEHCTBYOMETO (hakTopa yaeOHOTOo mporiecca. /s yenyOiéHHo2o YpoeHs — Mo
cucmema CAMOCMOSAMENbHO20 YUEHUYECKO20 OIKCNEPUMEHMA, GKIIoUauie2o0 (GpOoOHmMaibHble YYeHUuYecKue
onvlmvl NpU U3YHeHUU HOB020 Mamepuand, labopamopusie pabomuvl u pabomel npakmuxyma. Ilpu smom
B03MOJHCHBL 08a CNOCObA peanuzayuu GuU3ULEcKo20 npakmuxkyma. B nepeom ciyuae npakmukym npogooumcs
au6o 6 kouye 10 u 11 knaccos, 1ubo nocne nepeoco u 6mopoco nOAY2o00ull 8 KAXCOOM U3 dMuX Kiaccos. Bmopot
Ccnocob — smo unmezpayus pabom NpaKmuKyma 6 cucmemy iabopamopHulx pabom, KOmopwvie npo8oOSNICsl
68 npoyecce usyueHusi pazoeia (memvl). Ilpu smom  noo pabomamu NPAKMUKYMA  HNOHUMAEMCS
camocmosmenbHoe UCCIe008aHUe, KOMOpPoe NPOBOOUMCSE O PYKOBOOCMBY C8EPHYMO020, 0000WEHH020 6uda Oe3
nouLa2o80U UHCMPYKYUU.

B mporpamMMe cucrema y4eHHUECKOTO IKCIEpUMEHTa, Ja0OpaTOPHBIX padOT U MpaKTUKyMa IpelcTaBieHa
€IMHBIM TepeyHeM. BpiOop TeMaTHKU [l 9TUX BUJOB YUYEHHYECKHX MPAKTHUYECKUX pabOT OCYIIECTBISETCS
y4yacTHUKaMu 0O0Opa30BaTelIbHOTO TMpollecca MCXOJAd U3 OCOOCHHOCTEH IMOYpPOYHOrO IJIAHUPOBAHUS
U ocHameHus kabuHera ¢usuku. [Ipu sToM oOecreunBaeTcsi OBIaJeHUE OOYYAIONIMMUCS YMEHUSIMHU
MPOBOJUTH MpsSMble U KOCBEHHBIE HM3MEPEHUS, HCCIEIOBaHUS 3aBHUCUMOCTEH (HU3WYECKHUX BEIUYHH
Y TIOCTAHOBKY OIBITOB IO MPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

Bonpiioe BHUMaHHE ynensieTcs PEIIeHHI0 PacuéTHBIX M KAa4eCTBEHHBIX 3amad. [lpu 3ToM i pacu€THBIX
3a/la4 MPUOPUTETOM SIBJISIIOTCS 3a7adyd C SIBHO 3aJaHHOW U HesI8HO 3a0anHOl (QU3NYECKOW MOJIENbIO,
MO3BOJISIIOIIME MPUMEHSATh H3YYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTHM KaK W3 OJIHOTO paszjena Kypca, Tak
U UHTETpUpYS MPUMEHEHHE 3HAHWUN U3 Pa3HbIX pa3fenoB. JlJig KaueCTBEHHBIX 3a7au MPUOPHUTETOM SIBISIOTCS
3a/laHUsl Ha OOBsICHEHHE / MpelCKa3aHue MpOTeKaHWsl (U3MUYECKUX SIBJICHHM U IMPOLIECCOB B OKpYKaroUIeh
KU3HHU, TpeOyroIIe BbI0opa (GU3NYECKO MOJENH ATl CUTYaI[MH MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBumn ¢ tpedoBanusmMu ®PI'OC COO k MaTepualbHO-TEXHUYECKOMY OOECIEeYeHHI0 y4eOHOTro
nporecca Kypc (PU3MKH yriiyOn€HHOTO U 6a30BOTO YPOBHSI B CpeAHEH ILKOJIE TOJDKEH M3y4aThCsl B YCJIOBHAX
npeAMeTHOro kadunera. B xabunere GpU3MKU JOIKHO OBITH HEOOX0AUMOE JIabopaTOpHOE 000PYIOBaHUE IS
BBITMIOJIHEHUS] YKa3aHHBIX B MPOrpaMMe YYEHMYECKHX OIBITOB, JaOOpaTOpHBIX padoT M paboT MpakTHKyMa,
a TaKk)Ke JIEMOHCTPAIMOHHOE 000pYyI0BaHUE.

JleMoHCTpaloHHOe 00opynoBaHue (OPMHUPYETCS B COOTBETCTBHMM C TMPUHIMIIOM MUHHUMAaJIbHOMN
JOCTAaTOYHOCTH M O0ecreYnBaeT MOCTAaHOBKY IMEPEYUCIECHHBIX B MPOrpaMMe KIFOYEBBIX JAEMOHCTpALUM s
UCCIICIOBAaHUSI HM3y4aeMbIX SIBICHMA M TPOLIECCOB, AMIUPHUYECKUX U (PyHIAMEHTAIbHBIX 3aKOHOB, HX
TEXHUYECKUX MTPUMEHEHHH.

JIaGopaTtopHoe 000pyJOBaHUE Ul YICHUYECKHX MPAKTHUECKUX paboT GpopMUpyeTcs B BUAE TEMATHUECKUX
KOMIUIEKTOB M OO€clieyrBaeTcsi B pacuéTe OJHOrO0 KOMIUIEKTa Ha JAByX oOywaromuxcs. Temaruueckue
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HNEJIN UBYYEHUA YYEBHOT' O IIPEJMETA «®U3UKA»

OCHOBHBIMH LIETSIMU U3y4eHUS! PU3UKHU B 00IIEM 00pa30BaHUU SIBISIOTCS:

(opMupoBaHHEe UHTEPECA U CTPEMIICHHS 00yJarOIUXCsl K HAYYHOMY U3YYEHHUIO TIPUPOIBI, Pa3BUTHE HX
WHTEIJUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEJCTABICHUH O HAyYHOM METOJIe IMO3HaHWA U (OPMHPOBAHHE HCCIEI0BATENBCKOIO
OTHOIIEHHS K OKPYXKAIOIINUM SIBJICHUSIM;

(dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3ylbTaTa HM3y4YCHHs OCHOB CTPOCHHSI MaTepHUu

1 (yHITaMEHTAJIbHBIX 3aKOHOB (DPU3HKHU;

dbopmMupoBaHre YMEHHI OOBSICHATH SIBICHUS C MCIOJIb30BAaHHEM (H3NYECKUX 3HAHUH W HAYYHBIX
JI0Ka3aTesbCTB;

(dbopMupoBaHHE TPEACTABICHUN O PO (PU3HMKH U Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
M TEXHOJIOTHH;

pazeumue npeoCcmasieHull 0 03MONCHLIX chepax Oyoywel npoghecCuoHanIbHoU O0essmelbHOCMU,
CBA3AHHBIX C PUBUKOLL, NOO20MOBKA K OdlbHetiuleMy 00y4eHUIo 8 2MoM HanpaeIeHuu.

JlocTrkeHne 3TuX Leseil obecreunBaeTcsl pelieHueM CIeAyIOIIMX 3ajjad B MPoIiecce U3yueHusl Kypca
(hM3UKH Ha YPOBHE CpeTHETO 00IIero 00pa3oBaHus:

MpHOOpEeTEeHNEe CHUCTEMBbl 3HAHUUW 00 O0O0mMX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAaX, TEOpHsIX,
BKITIOYAss MEXaHUKY, MOJIEKYJSIPHYIO (H3UKY, DJIEKTPOIMHAMHUKY, KBAaHTOBYIO (H3UKY W DIIEMEHTEHI
acTpopU3HKH;

(dbopMHUpOBaHHE YMEHUN MPUMEHSATH TEOPETUYECKUE 3HAHUS JUId OOBSCHEHHUS (PU3MUECKUX SIBICHUN
B MIPUPOJE U AJISl IPUHATHSI IPAKTUUECKUX PELICHHUI B MOBCEAHEBHON KU3HU;

OCBOEHHE CIIOCOOOB pEUICHHS Pa3IM4YHBbIX 3ajady C SIBHO 3aJaHHON (pU3MYecKod MoOJeNbIo, 3ajad,
MOAPa3yMEBAIOIINX CaMOCTOATEIbHOE CO3JaHue (PU3NUECKOW MOJENH, aJeKBATHOW YCIOBUSAM 3a/ayH,
B TOM UHCJIE 3a/1a4 MH)KEHEPHOTO XapakTepa;

MOHUMaHHe (U3NYECKUX OCHOB U MPHUHILIUIIOB JACHCTBUS TEXHUYECKUX YCTPOWCTB U TEXHOJIOTHUECKUX
MIPOLIECCOB, UX BIUSHUS HAa OKPYKAIOLIYIO CPELY;

OBJIAJICHUE METOJaMH CAMOCTOSITEJILHOTO IUJIAHUPOBAHUS U MPOBEICHUS (PU3MUECKUX IKCIIEPUMEHTOB,
aHaJlM3a U MHTEpIpeTaluy HHGOpPMaIUU, OTPEAETICHHS] IOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTara;
CO3[aHH€ YCIOBUH JJIsl Pa3BUTHUSL YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOHN AEATEIbHOCTH;
passumue unmepeca K cghepam npogeccuonanbHol 0esimenbHOCMU, C8sA3AHHOU C PUIUKOLL.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YHEBHOM IIVIAHE

B cootBerctBuu ¢ @I'OC COO yriy0iaE€HHBIN ypoBeHb U3ydeHUs yueOHOTO npeaMera «PU3uKa» Ha ypOBHE
cpeaHero oO1iero o6pa3oBaHus BEIOUpaeTcs 00yJaroMMUCS, TUNIAHUPYIOLUTUMHU NTPOJODKEHUE 00pa30oBaHus 10
CMELUANBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

VY4eOHbBIM IUIaHOM NPEeyCMOTPEHO n3ydeHue Gpusnku B 00bEMe 340 4 3a 1Ba rofa oOyueHHs: 5 4 B HEZEIIO
B 10 u 11 xmaccax, Ha Ga3oBoM ypoBHe B 00béme 1364 3aaBa roma oOyuenuss mo 24 B Hemeno B 10
u 11 knaccax. B temaruueckom rmanupoBanuu uist 10 u 11 kimaccoB npeamnosiaratorcst pe3eps BpeMeHH, KOTOPbIi
YUUTEb MOXKET UCIOJIb30BaTh 110 CBOEMY YCMOTPEHUIO, ¥ MOBTOPUTEIBHO-00001IaI0IINE YPOKH.
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SOCSOEHUS YYEBHOIO TIPEJIMETA «®U3NKA»
HA YPOBHE CPEJHEI'O OBILIET'O OEPA30OBAHUSI
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METaNpPEIMe ;=

" OpCIMETHBIX 06p330BaTeJIBHbIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

I'pascoanckoe ocnumanue:
¢ c(hOPMUPOBAHHOCTh TPAKIAHCKON MO3UIMHM OOYYAIOUIETOCs] KaK aKTHBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00I1ECTBa;
® [IPUHATHE TPAJULMOHHBIX OOLIEUYETOBEUECKUX T'YMAHUCTUYECKUX U IEMOKPATUYECKUX LIEHHOCTEH;
® TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpECaX Ipa’kJJaHCKOTO O0ILECTBa, y4acTBOBATh
B CaMOYIIPABJICHUU B ILIKOJIE U JETCKO-FOHOIIECKUX OpraHu3anusix;
® YyMEHHE B3aUMOJEWCTBOBATH C COLUUAIBHBIMM HMHCTUTYTAMH B COOTBETCTBUM C UX (PyHKUUAMHU
Y Ha3HAYCHUEM;
® TOTOBHOCTb K 'yMaHUTAPHOMN U BOJIOHTEPCKOM JIEATEIIBHOCTH.
Hampuomuuecxoe eocnumanue:
e cpOopMHUPOBAHHOCTH POCCHICKOM I'paXJIaHCKOW MJICHTUYHOCTH, MaTPUOTHU3MA,
® [IEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CUMBOJIaM; IOCTIKEHUsIM Poccun B pU3MKe U TEXHUKE.
Jlyxoeno-upasci 6oc e:
e cpOopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO TIOBEJICHMUS,;
e CrocoOHOCTh OIIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHbIE PEIICHUs, OpPUEHTHPYSICh Ha MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B AEATEIBHOCTH YUYEHOIO;
® OCO3HaHHE JIMYHOT'O BKJIa/la B IOCTPOEHUE YCTONYMBOTO OYIYIIETO.

Acmemuueckoe éocnumanue:
® 3CTETHMYECKOE OTHOIICHHE K MUPY, BKIIIOYasi SCTETUKY HAyYHOTO TBOPUECTBA, MPUCYIIETO (PU3NIECKON

HayKe.
Tpyoosoe éocnumanue:
® HHTEpeC K Pa3IMYHBIM cepaM MpodeccnoHalIbHON 1eATENbHOCTH, B TOM YHCIE CBSI3aHHBIM C (U3UKON
U TEXHHUKOM, yMEHHE COBeplIaThb OCO3HAaHHBIM BBIOOp Oyaymiedl mpodeccun U peanu30BHIBATH
cOoOCTBEHHBIE KU3HEHHbBIE TIJIaHbI;
® TOTOBHOCTb M CIOCOOHOCTHh K OOPa30BaHHMIO M CaMO0Opa30BaHUIO B 00sacTU (U3UKH Ha MPOTSHKEHUU
BCEH KU3ZHU.

Ixonozuueckoe socnumanue:

e cpOpMUPOBAHHOCTH HKOJIOTUYECKON KYIbTYphl, OCO3HAHKE TJIO0AIBHOTO XapaKTepa SKOJIOTHYEeCKUX
npo0Oiem;

¢ [UIAaHUPOBAHHE U OCYIIECTBICHUE JACUCTBUN B OKpYXAlOIIeW cpele Ha OCHOBE 3HAHHUS LelNei
YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;

® pacIHIMpEHUE OMbITA IEATEIHHOCTH SKOJIOTHUECKON HAITPABICHHOCTH HA OCHOBE MMEIOIINXCS 3HAHHI 1O
¢buzuke.

lleHHocmu HAy4YHO20 NO3HAHUA:

e chopMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  DPa3BUTHS
(buznueckoit HayKu;

® OCO3HaHHWE IICHHOCTH HAy4YHOW JeSTeNbHOCTH, TOTOBHOCTH B TIpoIlecce H3yYeHHUs] (PUIUKHU
OCYILIECTBIISTh IPOEKTHYIO U UCCIIEIOBATENBCKYIO IEITENILHOCTh HHANBUIyaTbHO U B TPYIIIIE.

B mpouiecce noctrkeHus] TMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOrPaMMbI CPEAHETO 00IIero oopa3zoBaHus
mo ¢usuke y O0OYyYarOmMUXCS COBEPIICHCTBYETCS IMOYUOHANbHLIL —UHMeLLeKm, Tpeanoaararonun
c(hOpPMHPOBAHHOCTb:

CAMOCO3HAHUS, BKIIOYAIOMIETO CIIOCOOHOCTh TOHHMMATh CBOE AIMOIMOHAILHOE COCTOSHUE, BHJIETh
HaIpaBJICHUS Pa3BUTHUSI COOCTBEHHON IMOLIMOHAIILHOU c(hepbl, OBITh YBEPEHHBIM B cebe;
camopezyiupoarus, BKIIOYAIOIIETO CAMOKOHTPOIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh aIaNTUPOBATHCA K AMOIMOHAIBHBIM W3MEHEHUSM M TPOSBISATH THOKOCTH,
OBITh OTKPBITHIM HOBOMY;
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WHULIMATUBHOCTH, YMEHUE JCHCTBOBATDH, UCXO/I U3 CBOMX BO3MOKHOCTEH; y
oMnamuu, BKIKOYAIOMIEH C0COOHOCTh MOHMMATh SMOILMOHAILHOE COCTOSHHUE JAPYTHX, YIUTHIBATH ¢ i
MIPU OCYILECTBIICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COYUANIbHBIX HABLIKOS, BKIIOYAIOUINX CIIOCOOHOCTH BBICTPAUBATh OTHOLICHUS C JPYTHMMH JIIOJbMH,

3a00TUTHCS, MIPOSBIATH UHTEPEC U pa3periaTb KOHPIUKTHI.

METANPEIMETHBIE PE3YJIbTATBI

YHI/IBepca.TIbeIe No3HABaTeJbHbIE JIeCTBUA

ba3oBble Jornveckue aelcTBUS:

CaMOCTOATEIIEHO (DOPMYTUPOBATH U AKTYATM3UPOBATH IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONIPEAEIIATH LEH ICITENbHOCTH, 3a/1aBaTh MAPAMETPHI U KPUTEPUH UX JOCTHKECHHS;

BBISIBIIAATh 3aKOHOMEPHOCTH U POTUBOPEUYHS B pACCMATPUBAEMBIX SBJICHUSX;

pazpabarbiBaTh IUIaH peEIIeHUS TpoOJieMbl ¢ YYETOM aHalnM3a MMEIOMINXCA  MaTepHATbHBIX
Y HEMaTEpPHUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IESITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJIAM, OLIEHUBATHh PUCKHU
MOCJICICTBUM ACATCIBHOCTH;

KOOPJAMHUPOBATH U BBHITMIOIHATE pabOTy B YCIOBUAX PEATHHOTO, BUPTYAIHPHOTO M KOMOWHHUPOBAHHOTO
B3aMOJICHCTBUS;

Pa3BUBATh KPEATUBHOE MBINIJICHUE TPU PEIICHUN )KH3HEHHBIX TTPOOIIEM.

Ba3oBble uccienoBareibCcKue JelCTBUA:

BJIaACTH HayLIHOI\/’I TepMHHOHOFHeﬁ, KIIFOYCBBIMU ITOHATHUSIMU 1 METOAaMU (1)I/I3I/I‘IGCKOI>'I HayKH;

BJIQJICTh HABBIKAMH YUEOHO-MCCIIEIOBATEILCKOW M TPOEKTHOW JESTEIBHOCTH B 00JacTH (HU3UKH;
CMOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METOJOB pEHICHHUs 3a/1a4 (U3UIECKOTO
COJIepKaHUsI, IPUMEHEHHUIO Pa3IIMYHBIX METOJIOB MTO3HAHUS;

BJIQJICTh BUJAMH JICSATEILHOCTH IO TIOJYYECHUIO HOBOTO 3HAHHMS, €T0 HHTEPIIPETAINH, TPEOOpa30BaAHHIO
Y MIPUMEHEHHUIO B PA3JIMYHBIX yYEOHBIX CHTYaIMsSX, B TOM YHCIE TPU CO3JAaHUHM YYEOHBIX MPOCKTOB
B o0nactu pU3HKH;

BBISBJIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3M W aKTYaJlM3UPOBATh 3a/lady, BBIIBUTATh TUIOTE3y €&
peleHus, HaXOJWUTh apryMEHTBHI Ul JIOKA3aTelbCTBA CBOMX YTBEP)KICHUH, 3a7aBaTh MapaMeTphl
U KPUTEPHH PEUICHHUS;

aHAJM3UPOBATh TMOJYYCHHBIC B XOJIE PEIICHHS 3aJadyd pe3yJbTaTbl, KPUTHYECKH OIICHUBATh WX
JOCTOBEPHOCTb, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBHUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 33/1a4H B 00pa30BATCIBHON NEATEILHOCTH, B TOM YHCIE TIPU
U3yueHUH (PU3HKH,

JIaBaTh OI[CHKY HOBBIM CUTYAIIUsIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh IIEPEHOCHUTH 3HAHUS 110 PU3HKE B TIPAKTUUECKYIO 00JI1aCTh JKU3HEIEATEIIBHOCTH,

YMETh HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

BBIJIBUTaTh HOBBIC WJIEH, MNpPEUlaraTh OPHIHHAIBHBIC MOJXOJbl U PEIICHUS; CTAaBUTh HPOOJICMBI
Y 3aJ]a4i, JOMYyCKAIOIINe albTepHATUBHBIC PEIICHHUS.

Padora ¢ nndgopmanueii:

BIIaJIETh HaBBIKAMU TMOJIydeHUs! nHopMau pU3NUECKOTro CoIep:KaHus U3 UICTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENIbHO OCYILECTBJISATh TMOWCK, aHANU3, CUCTEMATH3alUMI0 W WHTEpIpeTauio WHOOopMaIun
Pa3IMYHBIX BUJOB U (POPM MpEACTABICHHUS;

OLIEHUBATh JIOCTOBEPHOCTH UH(OPMAIIHH;

UCIOJIb30BAaTh CpeACTBAa HMH(DOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpPraHU3AIlMOHHBIX 3aJa4 C coOMoeHueM TpeOoBaHUi
OPrOHOMUKH, TEXHUKH O€30TaCHOCTH, THTHUEHBI, peCcypcoCOepeKeHUs, PABOBBIX U 3THYECKUX HOPM,
HOPM HMH(OPMAIIMOHHON OE€30MaCHOCTH;

co37aBaTh TEKCThl (DU3MYECKOTO COJEpXKAHUS B pa3NHYHBIX QopMmMaTax ¢ Y4ETOM Ha3HAUCHUS
nH(OPMAIIUY U TIETIEBOH ayIUTOPUH, BEIOUPas ONTUMAIBHYIO (OPMY MPEACTABICHUS U BU3yaTH3aI[1H.
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OCYIIECTBISATH OOIICHNE HA YPOKaX (PM3UKHU U BO BHEYPOUHO JeATEIbHOCTH;
pacro3HaBaTh MPEANOCHUTKN KOH(MIMKTHBIX CUTYalUi U CMATYaTh KOH(IUKTHI;
Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHMS C UCIIOJIB30BAHUEM S3BIKOBBIX CPECTB.

CoBMecTHAA 1EATEILHOCTD:

IIOHUMATh 1 UCIOJIb30BaTh IPEUMYILECTBA KOMAaHHOW 1 MHIUBUTyalbHOU pabOThI;

BBIOMPATh TEMATUKYy M METOJIbI COBMECTHBIX IEHCTBHIA ¢ y4ETOM OOIIMX MHTEPECOB M BO3MOKHOCTEH
KaQ)KJIOI'O WICHA KOJIJICKTHBA,;

IIPUHUMATH L€ COBMECTHOM JEATEIIBHOCTH, OPraHM30BBIBATH M KOOPAUHUPOBATH JEHCTBHSA IO €€
JOCTH)KCHHMIO: COCTABJIATH ILIAH JIEUCTBUM, PACIpENesATh pOJM C Y4€TOM MHEHHHM Y4YaCTHUKOB,
00CyXXJaTh pe3yJIbTaThl COBMECTHOM pabOThI;

OLICHUBATh Ka4ecTBO CBOETO BKJIaJ1a 1 KaXKJI0TO Y4aCTHHKA
KOMaH/Ibl B OOIIHI pe3yapTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeaiaraTb HOBbIE IMPOEKTHI, OLIEHUBATh WJEH C MO3UIUU HOBU3HBI, OPUTMHAIBHOCTH, MPAKTHYECKOMN
3HAYUMOCTH;

OCYHIECTBJIATh IIO3UTHMBHOE CTPATETUYECKOE IIOBEJICHUE B pPA3JIMYHBIX CHUTyalUsAX, MHPOSABIATH
TBOPYECTBO M BOOOPaKEHHE, OBITh MHUITHATHBHBIM.

YHuBepcanbHbIe peryJssTHBHbIE 1eliCTBUA

Camoopranuszanus:

CaMOCTOSITEIIBHO OCYIIECTBIIATh TO3HABATEIBHYIO JCITEILHOCTh B 00JIACTH (PH3UKH M aCTPOHOMUH,
BBISIBJISITH TIPOOJIEMBI, CTAaBUTh U (DOPMYITMPOBATh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTaBJISITh IUIAH PEHICHMs] Pacu€THBIX U KAUECTBEHHBIX 3a/lay, IUIAH BBIOJHEHUS
MpaKTU4eCKOH  paboThl € Y4ETOM  HUMEIOUIMXCS  PECypcoB,  COOCTBEHHBIX  BO3MOKHOCTEH
Y PENOYTEHHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsaTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHI;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PELICHHE;
OLIEHUBATh PHOOPETEHHBIH OMBIT;

croco6cTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO HMIMPOKON 3PyIUIIUU B 00IacTH (PU3UKHU, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHbIN U KYJIBTYPHBII YPOBEHbD.

CaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHUTyallUsIM, BHOCHUTH KOPPCKTHUBBI B ACATCIBHOCTH, OLICHUBATH COOTBETCTBUC
PE3YIbTATOB LCIIAIM,

BJIaACTh HAaBBIKAMH II03HABATEIIbHOM pe(bJ'IeKCI/II/I KaKk OCO3HaHHd COBCpIIACMbIX JielcTBUM
WU MBICIIMUTCIIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBaHHfI; HUCIIOJIBb30BAaTb HpI/IéMBI pe(i)J'IGKCI/II/I JJIA
OLCHKU CUTYyalluu, BBI60pa BCPHOI'O pCHICHUA;

YMEThb OUCHUBATH PUCKHU U CBOCBPEMCHHO IIPUHUMATL PCHICHUA 110 UX CHUIKCHULO,

NMPpUHUMATh MOTHUBBI 1 APT'YMCHTBI APYTUX IIPHU aHAJIN3C PE3YJIIbTATOB ACATCIBHOCTH.

IIpunsTHe ceds u qpyrux:

IIPUHUMATh ce0s1, TOHUMAasi CBOM HEJIOCTATKU U JJOCTOUHCTBA;
IIPUHUMATh MOTHBBI U apT'yMEHTHI JPYTUX MPU aHAIIN3E Pe3yIbTaTOB JESTEIbHOCTH;
IIPU3HABATH CBOE MTPABO U MPABO APYI'HX HA OIIMOKH.

INPEAMETHBIE PE3YJIbTATBI

10 kiaace

B npornecce u3ydenus kypca GU3MKH yriayonéHHoro u 0a30Boro ypoBHs B 10 kilacce y4eHUK HAyqUTCS:

[TornMars (1eMOHCTPUPOBATH) POTb GU3UKHU B SKOHOMHUYECKOH, TEXHOJIOTHYECKOH, SKOJOTUIECKOH,

COLIMAIBHOM M 3TUYECKOH cepax NesTeTbHOCTH YeIOBEKa; pOJib M MECTO (PM3UKU B COBPEMEHHOMN
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U NPOCHOCMUYECKOU (YHKYULL PU3ULECKOU Meopun — MEeXaHUKU, MOJEKVIAPHOU QUIUKU U ME,
HaMUKU, poib usuyeckou meopuu 8 popmMuposanuy npedcmagieHull o usuieckol KapmuHe el
pasnuuarh (y4uTHIBATE) YCIOBUS IPUMEHUMOCTH MOJENEN (DM3UYECKUX TE U IIPOLECCOB (SBICHEny.

MHEpLHAIIbHAs CUCTEMA OTCUYETA, aOCOJIIOTHO TBEPOE TEJIO, MaTepUaJIbHAsL TOUKA, PABHOYCKOPEHHOE

JBUKCHHE, CBOOOTHOE MajicHue, abCONIOTHO yrpyras nedopmaius, aOCOTOTHO ynpyroe u adco-

JIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJENIN Ta3a, KUAKOCTU M TBEPAOIO (KpUCTALUIMYECKOTO) TEIa,

WJICATIbHBIN a3, TOYCYHbIN 3apsij, OJHOPOJHOE IEKTPUUECKOE IMOJIE;

pasnuyarh ycaoBus (TpaHUIlbl, 00JIaCTH) TPUMEHUMOCTH (PU3UYECKIX 3aKOHOB, TOHUMATh BCEOOIMIHI Xa-

pakTep GpyHIaMEHTAIBHBIX 3aKOHOB M OTPAHHYECHHOCTD UCIIOJIb30BaHMUS YaCTHBIX 3aKOHOB;

AHAIM3UPOBATH U OOBSICHATh MEXaHUYECKUE MPOIIECCHI U SIBJICHUS, UCIIOJIb3Ys OCHOBHBIE TTOJIOKEHUS U
3aKOHBI MEXaHUKHU (OTHOCHUTEIHHOCTh MEXAaHHYECKOTO ABWXKECHHS, (POpPMYSabl KMHEMATUKH PaBHO-
YCKOPEHHOTO JIBWXKEHMUS, npeobpazosanus I anunes 01 ckopocmu u nepemeujenus, 3akoHbl HproToHa,
npuHyun omuocumenvHocmu I anunes, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPaHEHUS UMITYJIbCca
1 MEXaHMYECKOU SHEPTUH, C853b pabombl CUNbl C USMEHEHUEM MEXAHUYECKOU IHep2UU, VCI108Us pas-
Hogecus meépoo2o mena);, IPU 3TOM UCIOJIB30BaTh MAaTeMaTHUYECKOE BBIPAKEHUE 3aKOHOB, VKA3bl-
8aMb YCOBUSL NPUMEHUMOCTMU (YUUYECKUX 3aKOHO08: npeobpazoseanuil I anunes, 6mopo2o u mpemve2o
3axono8 Hvlomona, 3akoH06 coxpamnenus umnynvbca u MexaHuyeckou dHepeul, 3aKOHA 8CEeMUPHO20
MsA20meHusl;

aQHAM3UPOBATH U OOBSICHATH TEIUIOBBIC TTPOIIECCHI U SIBJICHUS, UCIIOJIB3YsI OCHOBHBIE ToJIoskeHHsT MKT
1 3aKOHBI MOJIEKYJISIPHONH (U3MKU U TEPMOJMHAMUKH (CBS3b JAABIIEHUS MJICAIBHOIO raza co cpenHei
KHHETHYECKOM SHEPIrHeil TEIJIOBOTO JBIKCHHS U KOHIIEHTpAIlMEH ero MOJIEKYII, CBS3b TeM- Iepary-
PBI BEMIECTBA CO CPEAHEN KHHETUYECKOM YHEPTrUe TEIJIOBOTO ABMKEHUS €r0 YaCTHIL, CBS3b JIaBJie- HUS
WJICaJIbHOTO Ta3a ¢ KOHIIEHTpaluend MOJIEKYJ U €ro TeMneparypoil, ypaBHenne Menaeneea— Kia-
nelpoHa, EPBBIM 3aKOH TEPMOIUHAMUKH, 3aKOH COXPAHEHUS SHEPTHH B TEIUIOBBIX MPOIECcax); MpH
3TOM HCIIOJIb30BaTh MAaTEMaTHYECKOE BBIPaXXEHHE 3aKOHOB, YKaA3bl8AMb YCI08USL NPUMEHUMOCHU
ypaenenuss Menoeneesa—Knanetipona;

aHAJIM3UPOBATh U OOBICHATH (OTHMCHIBATEL) 3JEKTPUUYECKHE SBIICHUS, MCIIOJb3YS OCHOBHBIEC MOJIOMKE-
HUS ¥ 3aKOHBI AJIEKTPOAMHAMUKH (3aKOH COXpaHEHHUsI AJIEKTPUUECKOT0 3apsia, 3akoH Kynona, nomen-
YUATILHOCMb 2NIEKIMPOCNAMUYECKO20 NOJs, NPUHYUN CYNEPNO3UYUU DIeKMPUecKux nojet, npu 3mom
VKa3b18as YCio8usi npumenumocmu 3akona Kynona; a Taxke NpakTUYECKU BaXKHBIE COOTHOIICHHUS: 3a-
KOoHBI OMa JiIsl y4acTKa LENu U ISl 3aMKHYTOM 3JIeKTpUUYecKoi 1enu, 3akoH [Dxoyns—IJlenua, npa-
suna Kupxeoga, 3axonvr Dapades 05 31eKmpou3a);

onucvleamy husuyecKue npoyeccol U s61eHUs, UCNOIb3YS eIUYUHbL: nepemMelujeHue, CKOpoCcmy, YCKo-
PpeHue, UMNYIbC mea U CUCmeMbl mell, CUld, MOMEHm CUlbl, 0deleHue, NOMEeHYUANbHAS dHEPeUs, Ku-
Hemu4eckas 3Hepausl, MexaHuueckas 3Hepeus, paboma cuivl, YeHmMpoCmpemMumenbHoe YCKOpeHue,
cuna masxcecmu, Cuia ynpy2ocmu, Cuild mpeHus, MOWHOCMb, SHep2Us 83auUMo0elicmaus mena ¢ 3em-
NE1 80.1U3U €€ NOBEPXHOCMU, IHEP2Us YNPY2Oll 0eopMayuu NPYICUHBL, KOIULECN80 Meniomvl, abco-
JIIOMHAsL memnepamypa meid, paboma 6 mepmoouHamuKe, 6HYmMpeHHsisl dSHepeus UoedaibH020 00HO-
amoMHOo20 2a3a, paboma udeaibHo20 2a3da, OMHOCUMEeNbHAs 8l1adcHOCmb 8o30yxa, KII/] udeanvrozo
Mensioeo2o osuzcamels, 21eKmpuyecKoe noie, HanpsHCEHHOCMyb INEKMPUYECKO20 NOJISl, HANPANCEH-
HOCMb NOJIsL MOYEYHO020 3apsaod WU 3apSdCeHHO20 Wapa 8 8aKyyme U 8 OudieKmpuxe, NOmeHyua
NEKMPOCMAMULECKO20 NOJS, PA3HOCHb NOMEHYUAL08, INeKMPOOBUNCYWAsL CUILA, CULA MOKA, HANps-
JHCeHue, MOWHOCMb MOKA, JIeKmpudeckds éMKoCmb NJI0CK020 KOHOEHCamopd, CONpoOmusieHue
yuacmka yenu ¢ nocie0o8amelbHblM U NAPAJLIebHbIM COeOUHEeHUEeM Pe3UCMOPO8, SHEPeUs INeKMPU-
4eck020 NoJisk KOHOeHcamopa,

OOBSACHATH OCOOCHHOCTH MPOTEKaHUS (PU3NUECKUX SBICHUIN: MEXaHUYECKOE JIBIKEHHUE, TEIIIOBOE JBU-
YKEHHE YacTHIl BEIIECTBA, TEIUIOBOE PaBHOBECHE, OPOYHOBCKOE JBIDKEHHE, MTU(Y3us, NCTIapeHne, KHTIe-
HUE€ U KOHJICHCALIUs, TUIABJIEHUE U KPUCTAJUIN3alMsl, HalPAaBIEHHOCTh TEIUIONEpeaaun, dIEKTPU3ALIHS
TeJl, IKGUNOMEHYUATLHOCb NOBEPXHOCIU 3APANCEHHO20 NPOBOOHUKA,

MIPOBOJIUTH UCCIICJIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BETUYHHBI OT APYroi C UCMOJIBb30BAHUEM

MPSIMBIX U3MEPEHUI: MIPU ATOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yabTaThl MOTYYEHHOMN

3aBUCUMOCTHU (PU3NYECKUX BEIUYMH 8 8UOE 2PAPUKOE ¢ YUEMOM aDCOIIOMHBIX NOSPEeUHOCmel usme-

penuti, JIeNnaTh BBIBO/IbI o pe3ylbTaram UCCIIEeI0OBaHMS;
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MIPOBOJIUTH KOCBEHHBIC M3MEPEHUsI (PU3NUECKUX BEIMYUH; IIPU 3TOM BBHIOMPATh ONTUMAIbHBI)
TOJI U3MEPEHUs, OLICHUBATh A0COMIOTHBIE U OTHOCHUTENIbHBIE TIOTPEIIHOCTH MPSIMBIX U KOCBCE: 1 %
n3Mepe-HUil;

npPo6oOOUMb ONbIMbL NO NPOGEPKE NPEONONCEHHOU SUNOME3bl. NAAHUPOBAMb IKCHEPUMENM, COOU-
Pamb IKCHEPUMEHMANbHYI0 YCMAHOBKY, AHAIUZUPOBAMb NOJYYEeHHbLE Pe3YIbMmamsl U 0e1ams 6bl-
800 0 cma-myce npeonoNCeHHOU 2UNOMme3bl;

coOoaTh mpaBmiIa 0€30MacHOTO TPyZa MPHU MPOBEJACHUN UCCIIEAOBAaHUA B paMKax y4eOHOTO IKC-
1e- pUMEHTa, NPAKMUKyMa U yaeOHO-UCCIIEeIOBATEILCKON U MPOEKTHON NIEATETBHOCTH C UCIOJIb-
30Ba-HUEM U3MEPUTEIBHBIX YCTPONCTB U JIAOOPATOPHOIO 000PYAOBAHNUS;

pemaTh pacy€THbIC 3a7a4Ml C SBHO 33/JIaHHOU U HesA6HO 3a0aHHoll (PU3MYECKOW MOJENbIO: Ha OCHO-
Ba- HAW aHAJHM3a yCJIOBUs OOOCHOBBIBATH BHIOOP (PM3MUECKON MOJIENHN, OTBEUaromeld TpeboBaH -
M 3a- Ja4d, IPUMEHSATh (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U NOCMYIAMbl QUULECKUX MeopUll
IIPH UC- TIOJF30BAHUH MATEMATHUECKHUX METOJOB PEIICHUS 3a/1a4, IPOBOJUTH PacyEThl Ha OCHO-
BaHUM MMEIO- IIMXCS JAaHHBIX, aHAJTH3UPOBATh PE3YIIbTAThl U KOPPEKTHPOBATH METOIBI PEIICHUS C
y4€TOM TMOJTy4YeH-HBIX PE3yIbTaTOB;

pelaTh KauyeCTBEHHbIE 3aJaul, mpedyioujue npUMeHeHus 3HAHUll U3 pasHblX pa30enos WKOIbHO20
Kypca Qu3uku, a maxdce uHmezpayuu 3HaAHUuU u3 Opy2ux npeomemos ecmecmeenHO-HAYUHO20
YuKa: BBICTPAUBATh JIOTHYECKYIO IETIOYKY PACCYKICHUN C OTIOPOH Ha M3y4EeHHBIC 3aKOHBI, 3aKO0-
HOMEPHOCTHH (hPU3NIECCKUE SBIICHHUS;

UCNONb306aMb Meopemuieckue 3HaAHUus 015 00bACHEHUs OCHOBHLIX NPUHYUNOE pabomvl usmepu-
mejb-HblX NPUOOPOB, MEXHUUECKUX YCMPOUCME U MEXHON0SULECKUX NPOYECCO8;

WCTIOJIB30BATh TEOPETUUECKUE 3HAHUS 10 (U3MKE B MOBCETHEBHOM JKM3HU Uisi oOecriedeHus Oe3-
OIac- HOCTH TPH OOpallleHUH ¢ MPUOOpaMU U TEXHWYECKHUMH YCTPONCTBAMH, JUISI COXPaHECHHSI
3IIOPOBBSI U COOITIOJICHUS HOPM KOJIOTHIECKOTO IMOBEICHUS B OKPYKAIOIICH Cperie;

MPUBOANTH MIPUMEPHI BKJIa/Ia POCCHHUCKUX M 3apyOECKHBIX YIEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00B-sICHEHUE TIPOLIECCOB OKPYXKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHII;

AHATUUPOBAMb U OYEHUBAMb NOCIEOCMEUS ObIMOBOU U NPOUZBOOCMBEHHOU 0eAMeNbHOCIU YeNo-
8eKa, CBA3AHHOU C (PU3UYECKUMU NPOYeccamu, ¢ NO3UYUll IKOJI02UYecKol Oe30nacHocmu, npeo-
cmas- JIeHuti 0 payuoHAalIbHOM NPUPOOONONILIOBAHUU, 4 MAKICE PA3YMHOM UCHONb308AHUU OO0~
CMUMICEHUL HAYKU U MEeXHON02Ull 0Jis OaNbHeUue20 pa3eumus 4ei08euecko2o ooujecmea;

MIPUMEHSTH pa3InyHble CIOcOO0bI paboThl ¢ MH(POpMaLuen GU3NIECKOT0 COAEPKAHMSI C UCTIOIB30Ba-
HUEM COBPEMEHHBIX MH()OPMALMOHHBIX TEXHOJIOTHI: IPU 3TOM MCIIOJIb30BaTh COBPEMEHHbIE UH-
(dop- MalMOHHbIE TEXHOJOIMM JJIsl MOUCKA, NepepadOTKU M NPEAbsABICHUA Y4eOHON U Hay4dHO-
HOMYJIAPHON MH(OpPMAIMK, CTPYKTYPUPOBAHUS U UHTEPIPETaluy UH(OPMALUY, TTOITy4eHHON U3
pa3IUYHBIX MC- TOUHUKOB; KPUTUYECKU aHAIN3UPOBATH MOJIy4aeMyr0 HHPOPMALMIO U OYeHUBams
€€ 00CMOBEpHOCMb KAK HA OCHOBE UMEIOWUXCS SHAHUU, MAK U HA OCHOGe AHANU3A UCIOYHUKA UH-
G opmayuu;

NpOsABIAMb 0P2AHU3AYUOHHbIE U NO3ZHABAMENbHbIE YMEHU CAMOCTOAMENbHO20 NPUOOpemeHtUs HO-
6bIX 3HAHUU 6 npoyecce GbINOIHEHUS NPOEKMHLIX U YY4eOHO-UCCAe008ameNbCKUX pabom;
paloTatTh B IpylIe ¢ BHIIOJHEHUEM Pa3IMUHBIX COLMAIBHBIX POJeH, MIaHupoBaTh paboTy Ipym-
IIbl, PALMO- HAJILHO PACHPENENATh IeATeIbHOCTh B HECTAHIAPTHBIX CUTYAIUsX, a/IeKBaTHO OLIEHU-
BaTh BKJIAJl K&K-JJ0I'0 U3 YYACTHUKOB I'PYIIIBI B pellIEHHE pacCMaTpUBaeMOi poOIIeMbl;

NPOAGNIAMb MOMUBAYUIO K 6y0yweli npogheccuoHanbHou 0esmenbHOCmu o CReYUaIbHOCMAM OU3UKO-

MexXHUYecKo20 npopuis.
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B npouiecce n3yuenus kypca pusuku yriyonénHoro u 6a3oBoro ypoBHs B 11 kitacce yd4eHUK HAYy4IUTCS:

MOHUMATh (JEMOHCTPUPOBATH) POJb (U3UKKM B IKOHOMHUYECKOW, TEXHOJOTMYECKOW, COIMATIbHOMN
U OTHYECKOW cdepax IesATETbHOCTH YeNOBEKa; POjb W MECTO (HM3MKH B COBPEMEHHOW HAay4yHOU
KapTHUHE MUpA; pOJib aCTPOHOMUHU B IIPAKTHUUECKON AEATEIbHOCTH YEIOBEKa U JaJbHEHIIEM Hay4YHO-
TEXHUYECKOM Pa3BUTHH; 3HAYEHUEe ONUCAMENbHOU, Ccucmemamusupyiowel, o0biaCHUMeNbHOU
U NpoSHOCMUYeCKol (YHKYull gusuieckol meopuu — 31eKMpPOOUHAMUKU, CReYUAIbHOU Meopuu
OMHOCUMENbHOCMU, — K8AHMOBOU  (Qu3uku, posib (puU3MUecKko Teopuud B GOPMUPOBAHUU
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IpeacTaBIeHUN O (U3NYECKO KapTHHE MHpa, MeCTO (PU3MYECKOM KapTHHBI MHpa B 0OIIe:

COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPECTABICHUNA O MPUPOJIE; ,

PasIMuaTh (YIUTHIBATE) YCIOBHS IIPHMEHIMOCTH MOJieNei (pH3MUEeCKHX TeJ ¥ HPOIECCOB (SBICHLI,.

OJIHOPOJIHOE DJIGKTPUUECKOE U OJHOPOJHOE MArHUTHOE TMOJsi, TapMOHUYECKHE KoJieOaHusl,

MAaTEMaTUYECKU MAasTHUK, UICAJIbHBIN NPYKUHHBIM MasgTHUK, TAPMOHUYECKUE BOJIHBI, UJACAIbHBIN

KoJie0aTeTbHBIN KOHTYP, TOHKAS JIMH3a; MOJIEJICH aTOMa, ATOMHOTO Siipa M KBAHTOBOM MO/IEITH CBETA;

pa3nuyath yciaoBHsS (TpaHUIBI, OO0JIACTH) MPUMEHUMOCTH (U3NICCKUX 3aKOHOB, HOHUMAMb

gceobwull xapakmep QYHOAMEHMANbHBIX 3AKOHO8 U OCPAHUYEHHOCTb UCNOIb308AHUSA YACMHBIX

3AKOHO8;

® AHAIM3UPOBATh U OOBACHATH AJIEKTPOMATHUTHBIE MPOLIECCHI W SBJICHUS, HCIIOJIb3yd OCHOBHBIC
MOJIOKEHUST W 3aKOHBI JJIEKTPOJAMHAMHKHA M CIEHUATBHONW TEOPHUH OTHOCUTEIBHOCTU (3aKOH
COXpaHEHHUsl JJIEKTPUYECKOTO 3apsiga, cuia Ammepa, cuia JlopeHia, 3aKOH 3JIEKTPOMArHUTHOM
uHayKuu, npaBuio Jlenma, cBsazp DJIC CaMOMHIYKIIMKM B DJIEMEHTE SJIEKTPUYECKON IEenU Co
CKOPOCThIO HM3MEHEHHS CHJIBI TOKa;, TMIOCTYJaThl CHEIUATBHOM TEOPHH OTHOCHUTEIHHOCTH
OHHIITENHA);

® AHAIM3UPOBATh U OOBSCHATH KBAaHTOBBIC MPOIECCHI U SIBJICHUS, UCIOB3YS MOJOKEHUS KBAHTOBOM
¢u3uku (ypaBHeHue DWHIITEHA 11t GoTo3ddexTa, mepBriii 1 BTopoil noctynarsl bopa, npuHumn
COOTHOIIIEHUsI HeompeneneHHocTel ['eiizenOepra, 3aKOHBI COXpaHEHHUs 3apsIOBOTO M MacCOBOTO
YUCEN M SHEPTUH B SITCPHBIX PEAKIIUAX, 3aKOH PAIMOAKTHBHOTO PacIiaia);

® ONHUCHIBaTh (PUBUYECKHUE TPOIECChl W  SBJICHUS, WCIOJB3yd BEIUYUHBI: HAMPSHKEHHOCTH
ANEKTPUYECKOTO  TIOJISI, TMOTEHIMANT DJEKTPOCTATHYECKOTO TIOJsA, PA3HOCTh TOTEHIIHAJIOB,
ANIEKTPOJIBIDKYINAS CHUJIa, WHAYKIMS MAarHUTHOTO TIOJII, MAarHUTHBIM TIOTOK, cuia Awmmepa,
WHIYKTUBHOCTD, JIEKTPOJBIDKYIIAS CHJIa CAMOWHIYKIIMH, SHEPTHUsI MAarHUTHOTO TIOJISI MPOBOJHHUKA
C TOKOM, PEJIITUBUCTCKUA UMITYJILC, TTOJTHAS SHEPTHsl, JHEPTHUS IMOKOSI CBOOOTHOM YaCTUIIBI, SHEPTHS
U UMIYJIbC (POTOHA, MACCOBOE YHCIIO U 3aps]l SApa, SHEPTHUSI CBSI3U S/1pa;

® OOBSCHATH OCOOCHHOCTM TPOTEKAHUS (PUIUUECKUX SIBICHMUI: SIEKTPOMAarHuTHas WHAYKIUS,
CaMOMHJIyKIIMSI, PE30HAHC, MHTepepeHIUs BOJH, AUQPaAKLIUs, AUCIEPCHs, TMOJHOE BHYTpEHHEe
oTpaxkenue, (ortornekrpuueckuii d3pdext (pororddekr), anpda- m Oera-pacnaapl saep, raMma-
U3ITy4eHue saep; Gu3ndecKre NPUHIUIBI CIEKTPAIbHOTO aHalu3a U paboThI Jla3epa;

® onpedenamv HANpasieHue UHOYKYUU MASHUMHO20 NOJISL NPOBOOHUKA C MOKOM, Culbl Amnepa u cuvl
Jlopenya;

e cmpoumbs uz00padiceHue, co30agaemoe NJIOCKUM 3ePKATIOM, MOHKOU JUH3O0L, U PACCYUMbBIBAMb €20
Xapaxkmepucmuxu,

® NpUMEHAMb OCHOBONONA2AlOWjUe ACMPOHOMUYECKUe NOHAMUA, Meopulu U 3aKOHbl Ol aHanu3d
U 00bACHEHUsL  DU3UYECKUX NpOYeccos, NPOUCXOOAWUX 6 366304X, 6 36E30HbIX  CUCMEMAX,
8 MeJHC2ANAKMU4ecKol cpeoe, 08UNHCEeHUs HeOeCHbIX mell, I80YUlU 36€30 U Bcenennoii;

® T[POBOJUTH HCCIEIOBAHUE 3aBUCHUMOCTEH (PU3MUECKUX BEIUYMH C KCIOJIb30BAHHEM MPSIMbBIX
U3MEpEHUi: TpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH pE3yIbTaThl MOJYy4YECHHOM
3aBUCHUMOCTH (PU3WYECKUX BEIUYMH B BUIE TpaQuKOB C Y4€TOM aOCONIOTHBIX MOTPELIHOCTEH
WU3MEpEeHUH, JIeNaTh BHIBOJIBI 110 Pe3yJIbTaTaM UCCIICOBAHMUS;

® [POBOJUTH KOCBEHHBIC U3MEpPEHUS (PU3UUECKUX BEIMUYUH; IPU 3TOM BbIOMPATh ONTUMATbHBINA METO]
U3MEpeHus, OICHUBATh AOCOJIOTHBIE M OTHOCHTEIbHBIC TOTPEUIHOCTH MPSMBIX U KOCBEHHBIX
U3MEpPEHUN;

® TPOBOJUTH OMBITHI MO MPOBEPKE MPENIOKEHHON THIOTE3bI: MIAHUPOBATh HKCIEPUMEHT, COOMPATh
SKCIIEPUMEHTAJIBHYI0 YCTAHOBKY, aHAJIM3MpPOBaTh MOJYYEHHbIE pe3ylbTaTbl W JIeJaTh BBIBOJ
0 CTaTyce Npe0KEeHHOW THIOTE3bI;

®  OnuUCKIBAMb MEMOOblL NOLYUEHUs HAYYHBIX ACIPOHOMUYECKUX 3HAHULL,

e coOmoaTh MpaBWiIa OE30MACHOTO Tpyda MpH TMPOBEIECHUU HCCIEIOBaHUN B paMKax y4eOHOTO

OKCIIEPUMEHTa,  MpaKTUKymMa U y4eOHO-UCCIIEOBATENBCKOM W MPOEKTHON  AESITeThbHOCTU

C UCTIOJIH30BaHUEM U3MEPUTENBHBIX YCTPOUCTB U JIA0OPATOPHOTO 00OPYIOBAHHS;

pemiate pacu€THBIE 3a7aud C SBHO 3aJaHHOW U HesA8HO 3A0AHHOU (U3UYECKOU MOOenblo. Ha

OCHOBAaHWHW aHaIN3a YCIOBUS BbIOMpaTh (pU3MUECKHE MOJIENH, OTBEUaroniue TpeOoOBaHUSAM 3a/1a4H,

MPUMEHSITh (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTyJAaThl (PU3UYECKHX TEOpUN MpH

WCIOJb30BAHUM MAaTeMaTHUYECKUX METOJOB pEIIEHUs 3a/ay, MPOBOJUTH PACUEThl HA OCHOBAHUU

OQ

12


http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

13

MMEIOIIUXCS TaHHBIX, aHATM3UPOBATh PE3YNIbTAThl U KOPPEKTUPOBATH METOMIBI PEIICHUS C -,
MOJIy4YE€HHBIX PE3YyJIbTaTOB;

pelaTh KaueCTBEHHBIC 3a/la4M, TPEOYIOMINE MPUMEHEHHUS 3HAHUN M3 Pa3HbIX Pa3AelioB MIKOJIbHUIL »
Kypca GU3UKHU, a makoce unmezpayuu 3HAHUL U3 Opyeux npeomMemos eCmecmeeHHO-HAYYH020 YUKIA:
8bICMPAUBAMb  TO2UHECKYI0  YENOUKYy PACCYHCOEHUll C Onopou HA U3Y4YeHHble 3AKOHbL,
3AKOHOMEPHOCMU U uzuiecKue s81eHusl;

UCNONIb306AMb  MeopemudecKue 3HaHusi Ol  OOBACHEHUsI OCHOBHLIX NPUHYUNOE  pabombl
UsMepumenbHblX NPUOOPOS, MEXHUUECKUX YCMPOUCmeE U MexHOI02U4eCKUX NPOYECCcos;

MIPUBOJIUTH TIPUMEPHI BKJIAJA POCCHICKUX U 3apYOCIKHBIX YUEHBIX-(DU3MKOB B PAa3BUTHE HAYKH, B
00BsICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHanU3UpPOBaAmMs U OYEHUBAMb NOCAeOCMBUs ObIMOBOU U NPOU3BOOCEEHHOU OesiImelbHOCIU
yenoBeKd, CBA3AHHOU C (QU3UYeCKUMU Npoyeccamu, ¢ NO3UYUL IKOJIOSUYECKOU 0e30nacHocmu,
npeocmasieHuti 0 PayuoOHAIbHOM NPUPOOONONIL30BAHUU, A MAKNHCEe PAZYMHOM UCNOb308AHUU
00CIMUMNCEHULL HAYKU U MEXHONI02Ull OJIs1 OAIbHelue20 pa3sumusi 4ei08e4ecKkoeo 0ouecmada,
IIPUMEHSATH pasznuuHble  crnocoObl  paboThl ¢ MHGopManued  (U3MUECKOTO  COJEpKaHUs
C WCIOJB30BAaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJOTHW: TIPH OSTOM HCIIOJIb30BaTh
COBPEMEHHBIC WH()OPMAIIMOHHBIC TEXHOJOTHH JIJISI TIOUCKA, TIEPEPA0OTKU U TIPEIbSIBICHHS YIeOHOU
U HAYYIHO-TIOMYJSIPHOW WHQGOPMAIUHU, CTPYKTYPUPOBAHHS W HHTEpIpETAlK WHGOpMAIUH,
MOJTYYEHHOM M3 PA3IMYHBIX UCTOYHUKOB; KPUTUYCCKH aHAIM3UPOBATH MOJTydaeMyi0 HH(OpMaIIHio
M OICHWBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE WMECIONIMXCS 3HAHWM, TaK M Ha OCHOBE aHAIM3a
MCTOYHUKA HH(pOpMaLNY;

NposABIAMb OP2AHUZAYUOHHbIE U NO3HABAMENbHbIE VYMEHUS CAMOCMOAMENbHO20 NPUOOpemenus
HOBbIX 3HAHUIL 8 NpoYecce BbINOIHEHUSI NPOEKMHBIX U YYEeOHO-UCCIe008AMENbCKUX pabom,; paboTaTh
B TpYIIE C UCHOJHEHUEM pa3IUYHBIX COIMATBHBIX pOJICH, IUIAHUPOBATH PAabOTy TPYIIIIHI,
paIlMoOHAIBHO PACTIPEACNIATh NCATCILHOCTh B HECTAHIAPTHBIX CHUTYAIMSAX, aJeKBATHO OIICHUBATH
BKJIQJI KQKJIOTO U3 YIACTHUKOB I'PYIIIBI B PEIICHUE pacCMaTPUBAEMOM TTPOOIEMBI,

NpOoABIAMb MOMUBAYUIO K 0YOVuell npohecCUOHAIbHOU 0essmelbHOCMU N0 CNeYUATbHOCMAM QU3UKO-
MEeXHUYeCcKo20 npogui.

v L O
L70c-1r2C’
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YrayoneHubiit ypoBeHs (5 yaco)

Tema 1. ®u3uka u METObI HAYYHOTO TIO3HAHUS (2 Yaca)

Tema 1. ®usnka U METO bl HAYYHOTO MO3HAHUS (6 YacoB)

®du3nka — Hayka o npupoje. Hayunbie MeTobl MO3HAHUS, OKPYXKAIOIIETO MU-
pa. Ponb skcniepumeHnTa ¥ TEOpUU B IPOLIECCE MO3HAHUS IPUPOIbl. DKCIIEPU-
MeHT B (usuke. MoaenupoBanne GU3NIECKUX SBJICHUHN U MTPOIECCOB.
Hayunsle runoresbl. @usndeckue 3aKk0OHbI U TEOpUU. I paHUIIBI
MPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB. [IpuHIun cootBeTcTBUA. POJb 1

MecTo (PU3UKH B (POPMHUPOBAHUN COBPEMEHHON HayYHOU KapTHUHBI MUDAa, B
MIPaKTUYECKOM Jiesi- TEIbHOCTH JIFOJIEH.

JlemoHcTpamu 1. AHanorosbsle U HU(POBbIE U3MEPUTETbHBIE TPUOOPHI, KOM-
NBIOTEPHBIE JaTYUKU. Mup npogeccuii. 3HakoMCTBO ¢ By3amu I. 0. Camapa
u Camapckoii o6aacTu Camapckuii rocyjapcTBeHHbI TeXHUYECKHUH
yuuBepcurerhttps://samgtu.ru/

®uznka — QyHaaMeHTanbHast Hayka o npupoje. Hayunblii Meroa no3Ha- HUs
¥ METOJIbI MCCIIEI0OBaHMS (PU3MUECKUX SBICHUH. DKCIIEPUMEHT U TEOPHSIB
Ipolecce Mo3HaHus Mpupoabl. Habmronenne u 3KCepuMeHT B GU3UKe.
Cnocobwvi uzmepenusi pusuyeckux eUdUH (AHAN0208ble U YUPDPOosvle uzme-
[pumenvHvle npubopwvl, KOMnbIOMEPHbIE OamyuKossie cucmemsl). Iloepewro-
cmu usmepeHull uuyecKux eIudUur (AOCONOMHAs U OMHOCUMENbHAS).
MonenupoBanue (GpuU3NYECKUX SBICHUHA W MPOILECCOB (MaTepUanibHas TOYKa,
a0COJIIOTHO TBEPIOE TEJO, UACATbHAS KUIKOCTh, UACATBHBIN Ta3, TOYCUHBIN
3apsna). 'unoreza. Gusnueckuii 3aK0H, TPAHULIBI €0 MpUMeHUMOoCTH. Pusn-
geckas Teopusi. Posb u mecto pusuku B popMupoBaHUN COBPEMEHHOW HaY4-
HOM KapTUHBI MUPA, B IPAKTUYECKOMN JAESITEIBHOCTH JIFOJIEH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul, npaKmuKym

1.  Usmepenue cunvl moxa u HanpsdiceHus 8 yenu NOCMOAHHO20 MOKA

NPUROMOWU AHATIO208bIX U YUPPOBLIX UZMEPUMETTbHBIX NPUOOPOS.

2. 3naxkomcmeo ¢ yugposoti 1abopamopueti no Qusuxe. Ilpumepvi uz-

Mepe-HUs hu3UYecKUX 8elUtUH NPU NOMOUWU KOMALIOMEPHLIX OAMYUKOS.

Tema 2. Mexanuka (18 uacoB)

Tema 2. Mexanuka (35 yacoB)

2.1 Kunematuka (5 gacoB)

2.1 Kunemaruka (10 gacoB)
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peHNE MaTepHaIbHOM TOUKH, UX IPOEKLIUK Ha OCH CUCTEMbI KoopauHart. Cio-
YKEHHE IEPEMELICHUIN U CII0)KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE NpsAMOIMHENHOe nBrxkeHue. ['paduku 3a-
BUCHMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U IEPEMEILIEHUS MaTe- PU-
QIbHOW TOYKH OT BPEMEHHU.

CBoboaHoe nmajsieHue. Y CKopeHue CBOOOHOTO T ICHHUSL.

Kpuonuneitnoe neuxeHue. /J[BrmxkeHne MmaTepruaaibHOM TOUKH 10 OKPYXKHO-
CTH C MOCTOSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHEMHAS
ckopocTs. [lepuon u yactora oOpaiienus. LleHTpocTpemuTensHoe yckope-

Mexannueckoe aBHXKEeHHE. OTHOCHUTEIBHOCTh MEXaHHYECKOTO JIBH¥
Cucrema orcuéra.

[Ipsamas u obpamuas 3a0a4u MEeXaHuKu.

Paouyc-eekmop mMamepuanrbHol mouKku, e2o0 npoeKyuu Ha OCU CUCmeMmbvl KO-
opounam. TpaekTopus.

[Iepemenienue, CKOpPOCTh (CPEAHSSI CKOPOCTh, MTHOBEHHAsI CKOPOCTb) U YCKO-
peHHe MaTepUabHOW TOYKH, UX TMPOEKIIMHA HA OCH CHCTEMBI KoopanHaT. Ciio-
JKEHHUE NIEPEMEIICHUN U CII0)KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSIMOJHMHEHHOE JBHKCHHE. 3aBUCH-
MOCTh KOOPJAWHAT, CKOPOCTH, YCKOPEHHS W IIyTH MaTe€pHaTbHOH TOYKH OT
BPEMEHH U UX rpapuKu.

CBobOomHOe TajeHue. YCKOpeHHe CBOOOJHOTO MajieHus. /[eudiceHue mena,

Hue. Texnuueckue yCl’l’tpOﬁCl’l’tBCl U npakmudeckoe npumernerue. CrinjoMmeTp,

OpOULEeHH020 NOO YelOM K 20PU3OHMY. 3A8UCUMOCTb KOOPOUHAM, CKOPOCMU
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1€ CHAPSJIOB, IIEMTHBIC U PEMEHHBIE TIepeIadH. U YCKOpeHus MamepuaibHoU mouKku om epemenu u ux epaguxu. Kpupony.

sHcmpayuu HOE JBIKeHHe. J[BrKeHre MaTepuaIbHOM TOUKH 10 OKPY>KHOCTH. YTJIOBAs 1%
L. Mogenb cucteMbl 0TCUYETA, NILTIOCTPALUS KUHEMAaTHUYECKUX XapaK- HelHas ckopocTs. [leproa u yactora oOpamenus. LleHTpocTpe-muTensHOe
TEPU-CTUK JIBUKCHUS. (HOpMaJIbHOE), KacaTeabHOE (TaHT€HIIMATIBHOE) U MOJIHOE YCKOpe-HUE MaTepu-
2. [IpeoOpa3oBanne ABIKEHHH C HCTIOJIF30BAHUEM MTPOCTHIX MEXAaHU3MOB. aJIIbHOM TOYKHU.
3. [lagenue Ten B BO3yXe U B Pa3peKeHHOM IPOCTPAHCTBE. Texnuueckue ycmpoicmea u mexHolo2u4ecKue npoyeccyl: CUIOMETp, JBU-
4.  HabmoneHue IBUKECHUS Tela, OPOIIEHHOTO MO YIJIOM K TOPU30HTY U |PKEHHE CHAaps/IOB, IICTIHBIC, HIeCTepEHYAThIE M PEMEHHBIC NEepeladyd, CKO-
rO-pU30HTAIIBHO. [pocmuvle nugmul.
5. U3mepenue yckopeHus cBOOOIHOTO MaJECHUS. /[emoncmpayuu
6. HampaBiieHne CKOpOCTH MPH IBHKEHHUH TTO OKPY>KHOCTH. Mogenb cucTteMbl 0TCUETA, MILTIOCTPALUS KUHEMAaTHUYECKUX XapaKTepUCTHK
Yuenuueckuii ykcnepumenn, 1a6opamopmuvie pasomoi’ JIBUKEHUS.
1.  V3yueHue HEpaBHOMEPHOTO ABMXKEHHUS C LEIbIO ONPENCIEHUs MTHO-  |Crnocobwbi ucciedosanuus 08UNCEHUIL.
BEH-HOU CKOPOCTH. Unntocmpayus npedenbHo2o nepexooa u usmepenue MeHO8eHHOU CKOPOCHIU.
2.  HUccrnenoBanue COOTHOIIEHHUS MEXKTy yTSMH, TIPOUICHHBIMH TEJIOM [Tpeo6pa3oBaHue NBUKEHU C UCTIOJIB30BAHUEM MEXaHU3MOB.
3a MoceI0BaTeNIbHbIE paBHbIE POMEXKYTKH BPEMEHHU NPU PaBHOYCKOPEH- [Tagenue Ten B BO3/AyXe U B Pa3peKEHHOM MTPOCTPAHCTBE.
HOM/IBHKEHUHU C HAYaJIbBHOW CKOPOCTBIO, PABHOM HYJIIO. Habmonenune nuxeHus Tena, OpoIeHHOro Mo/l yriioM K TOPU30HTY U TOPH-
3. N3yueHne nBMKEHHS IIAPHKA B BA3KOM KHUIKOCTH. 30HTAJILHO.
4. V3yyeHue ABMKEHHUA Tena, OpOIIEHHOTO TOPU30HTAIBHO. Hanpasnenue ckopocTu npu IBUKEHUH MO OKPYKHOCTH.
Mup npodeccuii. 3HakoMCcTBO ¢ By3amu I. 0. Camapa u Camapckoid IIpeobpazosanue y2n080ti ckopocmu 8 pedyKmope.
o0sacTu [IpuBOIKCKUI rOCy1apCTBEHHbIH YHUBEPCUTET MyTel CpasHenue nymetl, mpaekmopuil, CKOpocmetl 08UNCEHUsL OOHO20 U MO20 HCe
coobmeHushttps://www.samqups.ru/ mena 8 pazHvlX Cucmemax omcyéma.
Yuenuueckuii sxkcnepumenm, nabopamopnsie padomot, npakmuxym N3yue-
HUE€ HEPAaBHOMEPHOTO JIBMXKEHHMS C LIEJIbIO ONPEEIIEHUS] MTHOBEHHONCKOPO-
CTH.
Uzmepenue yckoperus npu npAMOJIUHEUHOM PABHOYCKOPEHHOM O8UNMCEHUU
N0 HAKOHHOU NJIOCKOCHU.
Uccnedosanue 3agucumocmu nymu om pemeru npu pasHoyCcKOPEeHHOM 08U-
JHCEHUU.
Usmepenue yckopeHus c80000H020 nadenus: (PeKOMeHO08AHO UCHONb308a-
Hue yugpposoii 1abopamopuu).
N3yueHune ABMKEHMs Tella, OpOLIEHHOTO TOPHU3OHTANIBHO. [Ipogepka euno-
me3vl 0 NPAMOLL NPONOPYUOHATLHOU 3ABUCUMOCU MENCOY OAIbHOCMbIO NO-
1éma u HayanbLHOU CKOpOCmbIo meid.

2 3pecb M fanee NPUBOAUTCA PaCLUMPEHHBIV NepevyeHb 1abopaTopHbIX PaboT M OMbITOB, U3 KOTOPOTO YYUTEb AeNaET BbIGOP MO CBOEMY YCMOTPEHWUIO C y4ETOM BbibpaHHoro YMK v umetowerocs obopynoBaHus.
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H3yuenue 0sudicenus meaa no OKPYICHOCMU C HOCMOAHHOU NO MOOYIIO ¢,
[pocmbio.

Hccnedosanue 3asucumocmu nepuooa oopaweHus KOHUYecKko2o MasmHuKka
om e2o napamempos.

2.2 lunamuka (7 4acoB)

2.2 lunamuka (10 gacoB)

[Ipunnun otHocuTensHOCTH I'anmunes. IlepBoii 3akoH Herotona. MHepruans-
HBIE€ CUCTEMBI OTCUYETA.
Macca tena. Cuna. [lpunnun cynepnosunuu cui. Bropoi#t 3akon HproTtona
JUIsL MaTepuaibHOM TOYKU. Tperuil 3akoH HplOTOHA 1 MaTepHAIBHBIX TO-
YeK.
3akoH BceMupHoro TiaroteHus. Cuna tspkect. IlepBas kocMuueckas cko-
pOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Temna.
Tpenue. Buapl Tpenus (moxosi, ckoyibkeHusi, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHHsI CKOJIbKEHUS U cuila TpeHus nokos. Koagdumuent tpe-
Hus. Cuina CONpOTHUBIICHUS IPY IBUKEHUM TeJa B )KUIKOCTH HJIU rase.
[ToctynarenbHOE U BpallaTelbHOE IBH)KEHUE a0COIIOTHO TBEPIOTO TEna.
MOMEHT cuiIbl OTHOCUTENBHO OCH BpauieHus. [liieuo cumbl. YcnoBus paBHO-
BECHs TBEPAOIO Tea.
Texnuueckue ycmpoucmea u npaxmuieckoe npumeHerue. Mo AIUITHUKA, IBU-
KEHHUE UCKYCCTBEHHBIX CIlyTHUKOB.
|/lemoncmpayuu
. SIBneHne nHepLUN.
. CpaBHEHHE Macc, B3aMMOJICHCTBYIOIUX Tell.
. Bropoii 3akon HproToHa.
. I3aMepenue cu.
. CloxeHue cuil.
. 3aBUCHMOCTb CUJIbI YIIPYTOCTH OT JIe(OpMAaLIHH.
. HeBecomocts. Bec Tena npu yCKOpEHHOM MOABEME U IaJCHUMU.
. CpaBHEHHUE CUJI TPEHUS NTOKOSI, KAUEHUS U CKOJIBKECHUS.
. YcnoBus paBHOBECHS TBEPAOTO Tena. Bruibl paBHOBECHS.
Yuenuueckuit sxcnepumenm, nadopamopnwvie pabomot

1. 3yuyenue nBmxeHus Opycka 1o HaKJIOHHOM MJIOCKOCTH.

2. UccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BOSHUKAIOIIMX B TIPY)KHHE

OO ~NOOITD WDN -

IIepsbiii 3akoH Hbrorona. MHepumanpHbie cucremsl oTcuéra. [IpuHmmn ot-
HocutenbHocTU ['anmunes. Heunepyuanvuvie cucmemvl omcuéma (onpede-
JleHue, npumepbl).

Macca tena. Cuna. [TpyHIMI CyNepno3UIMH CHJL.

Bropoii 3axkoH HeroTOHA 17151 MatepuaabHOM TOUKH.

Tperuit 3akoH Hpr0TOHA JUIs1 MaTepUaIbHBIX TOYEK.

3aKOH  BCEMHMPHOIO TSITOTEHHS. OIKBUBANEHMHOCMb  2PASUMAYUOHHOU
U UHEPMHOU MACCbL.

Cuna TspKecTu. 3agucumocms ycKopeHus c80600H020 NAOeHUs OM 8blCOMbl
HAa0 NO8EepXHOCMbIO NIAHembl U Om 2eozpaguieckol wupomsl. /leudcenue
HebecHblx men u ux cnymuukog. 3axonvl Kennepa. IlepBas xocmuueckas
CKOPOCTBb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec mena, osudicywezocs ¢ ycko-
penuem.

Cuna tpenusi. Cyxoe Tpenue. Cusa TpeHHUS! CKOJBXEHHS U CHJIa TPEHUS T0-
kosi. Koapdunuent tpenus. Cuna conmpoTHBICHUS NMPU ABMXKEHUU Tela B
KUAKOCTU WJIM Ta3e, €€ 3a8UCUMOCHb OM CKOPOCMU OMHOCUMENbHO20 O8U-
JICEHUSL.

/[asnenue. I uopocmamuuecxoe oaenenue. Cuna Apxumeoa.

Texnuueckue ycmpoiicmea u mexHOA02U4ecKue npoyeccyl: TOIIIUITHUKHA,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

/lemoncmpayuu

Habnooenue osudiceHus mejl 8 UHEPYUANbHBIX U HEUHEPYUATIbHBIX CUCe-MaX
omcuéma.

[ Ipunyun omnocumenbHOCMu.

KaueHnue 08yx yunuHOpos uiu wapos pasHou Maccol ¢ 0OUHAKOBbIM YCKO-
[penuem omnocumensHo HeUHEPYUAIbHOU CUCTEMbL OMCYEmA.

CpasHenue pagrnodelicmayroujeti NPUNLONHCEHHbIX K meJly CUlL ¢ Npou3sede-

HUeM Maccovl mejla Ha eco YCKoOperue 6 I/lHepI/ﬂ/lClﬂbHOIZ cucmeme omcuéma.
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4OBOM 00pa3sIe, oT ux JaehopMaruu.

~JIeZIOBAHUE YCIOBUI paBHOBECHS TBEPIOTO TEla, UMEIOIIETO OCh Bpa-1iie-
r.1A. 3HakoMcTBO ¢ npeanpuaTuavu Camapckoii odsactu ur.o. Camapa
Kurynesckasn

I'IChttps://zhiges.rushydro.ru/?utm source=yandex.ru&utm medium=orga
nic&utm campaign=yandex.ru&utm referrer=yandex.ru

Pasencmeocun, 6o3HUKAIOWUX 6 pe3yibmameszaumooericmeusimen. Mzmepen.
Macc no 83aumMoo0elcmeuio.

Hesecomocm.

Bec Tena npu ycKOpeHHOM MOABEME U TIaICHUH.

Llenmpobeoichvle MexaHumbi.

CpaBHEHUE CHJI TPEHUS MTOKOSI, KAUYCHUS U CKOJIbKCHHSL.

Yuenuueckuit skcnepumenm, nabopamopnsie pabomul, npakmuxym Vzme-
peHKe paBHOJACHUCTBYIOLIEH CUJT IPU JBHXKEHUH OpycKa 110 HaKJIOHHOMILIOCKO-
CTH.

[Iposepka cunome3swvl 0 HE3A8UCUMOCU BPEMEHU OBUNCEHUS OPYCKA NO
HAKAOHHOU NIOCKOCMU HA 3A0AHHOe PACCMOAHUE ON €20 MACCHI.
HccnemoBanue 3aBUCHMOCTH CHIT YIIPYTOCTH, BOSHUKAIOIIUX B TIPYKUHEH
pe3MHOBOM 00pa3siie, 0T ux JaepopMaluu.

H3yuenue 0sudcenus cucmemsl mej, C8A3AHHbIX HUMbBIO, NEPEKUHYMOL Ye-pe3
1é2Kuil OJI0K.

Usmepenue kosgpguyuenma mpenus no eruduHe yen08020 Kodgh@uyu-
enma 3asucumocmu Fpp(N).

Hccneoosanue 0gudicenusi 6pycka no HaAKIOHHOU NJIOCKOCMU C NepeMeHHbIM
KO3 puyuenmom mpenusi.

U3yuenue 0sudiceHus 2py3a Ha 841y ¢ MPeHUeM.

2.3 Cratuka tBepaoro tena (5 yacoB)

AbcomotHo TBEpnoe Teno. IlocTtymatenbHoe M BpallaTenbHOE JIBUKEHUE
TBEPJOro Tena. MOMEHT CHIIbl OTHOCUTENBHO OCH BparieHus. [lineuo cuisbl.
CrnoxeHnue cuil, NPUWIOKEHHBIX K TBEpHOMY Teny. LIeHTp TsxkecTu Tena.
VYcnoBust paBHOBecHs TBEPAOro Tena. YCTOMUYMBOE, HEycTONuMBOE, Oe3pas-
JUYHOE PaBHOBECHE.

Texuuueckue ycmpoﬁcmea u mexHojlocuuecKkue npouyeccoyl: KpOHI.HTCﬁH,
CTPOMTENbHBIN KpaH, peéTyaTrble KOHCTPYKLIUH.

/[emoncmpayuu

Ycnosust paBHOBecus. Buipl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nadbopamopnsvie pabomul, npaxmuxym Vccie-
JIOBaHME yCIOBUN PAaBHOBECHUS TBEPIOTO TeJA, UMEIOLIEr0 OCh Bpa-IICHHUS.
KoHcTpynpoBaHue KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.
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N3yuenune ycToWYMBOCTH TBEPAOIO TENA, UMEIOLIETrO IVIOMAb OIIOPHI.

2.4 3axoHbl coxpaneHus B Mexanuke (10 gacoB)

IyJBC CHJIBI U U3MEHEHHUE UMITyJIbCca Teja.
3aKOH COXpaHEHUsl UMITyJibca. PeakTHBHOE IBIKEHHUE.
Pabota cusbl. MOITHOCTH CHITBIL.
Kunernueckas sHeprus MarepuajibHOM Touku. Teopema 00 U3MEHEHUH KU-
HETHUYECKOW SHEPrUU.
[ToTenumanbHas sHeprus. [loTeHnnanbHast SHEPTHst yIpyro AeGopMupoBaH-HON
npyxuHbl. [loTeHnnanbHas sHeprus Tena BOiIM3M nosepxuoctu 3emiu. Iloren-
LUabHbIE U HEMOTEHIHaIbHbIE CUIIbl. CBS3b paOOTHl HEMOTEHIIUAIb-HbBIX CUJI C
M3MEHEHHEM MEXaHUUYECKON SHEPrUU CUCTEMBI Tell. 3aKOH CO- XpaHEHUS MeXa-
HHUYECKOW PHEPIruu.
VYnupyrue u Heynpyrue CTOJIKHOBEHHUS.
Texnuueckue ycmpoiicmea u npaxmuieckoe npumereHue: BOJIOMET, KONEp,
NPYKUHHBIA TUCTOJIET, ABMKEHUE PAKET.
|/lemoncmpayuu

1. 3aKoH coXpaHeHUs UMITYJIbCa.

2. PeakTUBHOE IBIKEHNE.

3. Ilepexon MOTEHIIMATILHON YHEPTUU B KHHETHIECKYIO U 0OpaTHO.
Yuenuueckuit akcnepumenm, nabopamopmusie pabomaol

1.  M3yuenue abCOMIOTHO HEYNIPYTOTO yaapa ¢ HOMOMIbIO ABYX OJUHA-
KOBBIXHUTSIHBIX MasiTHUKOB.
2.  HccnengoBanue cBsi3u pabOThI CUIIBI C U3MEHEHUEM MEXaHUYECKOI

SHEp-THH TeJa Ha IPUMEpe PACTHKEHHs Pe3UHOBOTO JKIyTa.
Mup npogeccuii. 3HakoMcTBO ¢ By3amu I. 0. Camapa u Camapckoi
odaacTu. YuuBepcurter - Camapcekuii TAYhttps://ssaa.ru/

HNmMnynsc MaTepuanbHON TOUYKH, CUCTEMBI MaTEPUAIIBHBIX TOUEK. [{enmp
macc cucmemvl mamepuanrbhvlx movek. Teopema o 0gudcenuu yenmpa
macc.

NMnynbc cuibl ¥ I3MEHEHHE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UM-
IIyJIbCa.

PeaktuBHOE IBM>KEHUE.

Momenm umnynoca mamepuanohot moyku. Ilpedcmasnenue o coxpanenuu
MOMEHmMAa UMNYIbCa 8 YeHMPAIbHbIX NOJIAX.

PaGota cuiibl Ha MasioM ¥ Ha KOHEYHOM TepemellieHun. I paguueckoe
npeocmasnenue pabomsi cuivbl. MOITHOCTb CHIIBI.

Kunernyeckas sHeprusi MaTepuaibHOU Touku. Teopema 006 M3MEHEHUMKHHE-
TUYECKOW SHEPTUH MATEPUATIbHON TOUKH.

[ToTeHnmanbHple U HENOTEHIMAIbHBIEC CUIIBL. [lomenyuanvras snepeus. 1lo-
MEeHYUANIbHas SHep2Usl Ynpy2o 0edhopmuposannoil npysxcunsl. Ilomen- yu-
ANbHAs IHEp2Usi meia 8 00OHOPOOHOM cpasumayuoHHom noue. Ilomenyu-ano-
Has SHepaus meia 8 pasumayuOHHOM nojie 00HOPOOHO20 Wapa (HYmMpu u
éHe wapa). Bmopas kocmuueckasn ckopocmo. Tpemvs kocmude-ckas cKo-
[pocmo.

CBs13b pabOTHI HEMOTEHIUANIBHBIX CUJI C U3MEHEHHEM MEXaHUYECKOI AHep-
TUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUS] MEXaHUYECKOM SHEpPrun. Ynpy-cue u
Heynpyaue CmoJKHOBEHUsL.

Ypasnenue beprynnu ons udeanvHotl HcuoKocmu Kax ciedcmeue 3aKOHAaAco-
XPaHeHUss MeXaHUUecKou SHepeuu.

Texnuueckue ycmpoucmea u mexHoai02udeckue npoyeccyl: NBUKEHUE pa-
KeT, BOJAOMET, KOMEP, MPYKUHHBIA MHUCTOJNIET, 2UPOCKON, (hucypHoe Kama-
HUe HA KOHbKAX.

/lemoncmpayuu

3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE IBUKEHUE. H3mepenue mouy-
HOCMU CUJIbI.

U3menenue sHepeuu mena npu cogepuieHuy pabomsoi.

B3anMuble mpeBpalieHus KHHETUYECKOU U MTOTEHIMAIBHON DHEPTUH IIpU
JIEMCTBUM HA TEJO CHJIBI TSKECTH U cUilbl yripyroctu. CoxpaHernue sHep-
eu npu c600600HOM NAOEHUU.
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Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, RPAKmMuKym
1. U3mepenue umnyivbca mena no mopmMo3HOMY NYmu.
2. M3mepenue cunvl mazu, CKOpOCMU MOOEIU INeKMPOMOOUIS U MOUJHO-
CMu CUibl Maeu.
3. CpasHeHue usmeHeHUus UMNYIbCa meid ¢ UMNYIbCOM CUTbI.
4. Hccredosanue coxpanenus uMnyibca npu ynpy2om 63aumo0etiCmeuu.
5. UsmepeHue Kunemuuecko dHep2uu meid no mopmMo3HOMY Hymu.
6. CpasHenue usmeHeHus: HOMEHYUATbHOU dIHEPSUU NPYIHCUHBL C pAOOMO
CUNbL MPeHUs.
7. Onpeodenenue pabomvl Cuibl MPeHUs NPU OBUNCEHUU Meld NO HAKIOHHOLUL
NIOCKOCTU.

Tema 3. MounekynspHas ¢pu3uka u TepMoIuHaMuka (24 vaca)

Tema 3. MounekynsipHas ¢pu3uka u TepMouHamuka (49 yacos)

3.1 OCHOBBI MOJIEKYIIAPHO-KHHETHYECKOM TeopuH (9 yacoB)

3.1 OCHOBBI MOJIEKYIIIPHO-KHHETHYECKOM Teopuu (15 gacoB)

OcCHOBHBIE TIOJIO)KEHHST MOJICKYJSIPHO-KUHETHYECKONW TEOPUU U UX OTBITHOE
obocHoBaHue. bpoyHosckoe apmxenue. uddysus. Xapakrep ABUKEHUS U
B3aMMOJICVCTBHS YaCTHI] BenlecTBa. Moienn CTpOCHUs Ta30B, KUJIKOCTEN U
TBEPABIX TEN U 0OBSICHEHNE CBOMCTB BELIECTBA HA OCHOBE ATHX MO/IENIEH.
Macca u pazmepsl MmoJiekyi. KonnmdectBo BemiectBa. [locrosanas ABoraapo.
TennoBoe paBHOBecue. Temneparypa u e€ uamepenue. [lkana temneparyp
Lenbcusi. Moaens naeanbHOro raza. OCHOBHOE YpaBHEHUE MOJIEKYIISIPHO -
KMHETUYECKOM TeOpHH HAealbHOro ra3a. AOCOII0THas TeMIIepaTypa Kak Me-
pa cpeHel KUHETUYECKON SHEPrUH TEIJIOBOIO JIBUKEHUSI YACTHUIL Ta3a.
[lIxana Temneparyp KenbBuHna. ['a30Bbie 3ak0HbI. YpaBHEeHUEe MeHaenne- eBa—
Knaneiipona. 3akon [lanerona. M3ompoiieccsl B uaeaibHOM rase ¢ mo-
CTOSIHHBIM KOJIMYE€CTBOM BelecTBa. [ paduyeckoe npeacraBieHne U30mpo-
LIECCOB: U30TEepMa, U30X0pa, u3o0apa.

Texuuueckue ycmpoticmaa u npakmuyeckoe npumeHerue: TepMoMeTp, 6apo-
METP.

/lemoncmpayuu

1. OnbIThI, TOKa3bIBAIOIINE TUCKPETHOE CTPOEHHE BEIIeCTBa, (POTO-
rpadUUMONIEeKy OPraHUYECKUX COETUHEHUH.

2. OnbIThI 10 T QY31 KUIKOCTEH U ra3oB.

3. Mojenb OGpOyHOBCKOTO IBUXKEHHSL.

4. Mogens omnbita [lTepHa.

OcHOBHBIE [10JI0KEHUS MOJIEKYIsIpHO-KuHeTndeckoit reopun (MKT), ux
onbITHOE 00ocHOBaHue. [{uddysus. bpoynoBckoe apmxenue. Xapakrep
JIBU>KEHUSI M B3AaMMOJICVCTBHS YaCTHI] BelllecTBAa. Mo1esIi CTpPOEHUS ra30B,
KUAKOCTEH U TBEPIBIX TN U OOBSICHEHHE CBOICTB BEIllECTBA HA OCHOBE

9TUX Mojeneil. Macca u pa3mepsl MoJiekyn (atomoB). KonmaecTBo Bete-
ctBa. [TocTosiHHas ABoraapo.

TennoBoe paBHOBecue. TemmepaTypa u criocoOsl e€ n3mepenus. [llkama
temnepatyp Llenbcus.

Monens uaeanbHoro raza B MKT: yacTuibl raza IBUKYTCS XaOTUYECKUHU

HE B3aUMOJICUCTBYIOT JAPYT C IPYTOM.

I"azoBbIC 3aK0HBI. Y paBHeHUE MenaeneeBa—KianeiipoHa.

AbGcomoTHas TeMiieparypa (mkana remnepatyp Kensuna). 3akon Jlans-
TOHA.

H3ormporieccsl B uA€aIbHOM rase ¢ IOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA.
['paduyeckoe mpencTaBiIeHUE U30MPOLIECCOB: H30TEPMa, U30X0Pa, U30-

Oapa.

CBsi3b MEX/1y IaBJICHUEM U CPEHEN KUHETUUECKOW dHEPIrueil mocTyna-Teib-
HOTO TEIJIOBOTO JBM)XEHUS MOJIEKYJI UACATIBHOTO ra3a (OCHOBHOE ypaBHEHUE
MKT wupeanbHOro rasa).

Ces3b abcontomHotll memnepamypvl mepmoOUHAMUYECKOU CUCIEMbL CO Cped-Hell
KUHeMuUYecKol dHepeuell HOCMynamenbHo20 Menio8020 OBUNCEHUS e€
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OnbITel, 10Ka3bIBAIOIINE CYILIECTBOBAHNE MEKMOJIEKYIISIPHOTO

_MO-JICCTBUS.

3. Mopens, niurocTpupyoias Ipupoay JaBJIECHUS I'a3a HA CTEHKH COCy/a.
1. OnbIThI, WUTIOCTPUPYIOLIME YPABHEHNE COCTOSIHUS UJIEAJIBHOTO I'a3a,
M30-IIPOLIECCHI.

Yuenuueckuit sxcnepumenm, nabopamopmusie pabomoi

1. Omnpenenenne Maccel BO3/1yXa B KJIaCCHOM KOMHATE HA OCHOBE U3Me-
peHnilo0bEMa KOMHATBI, JaBJICHUS U TEMIIEPATyphl BO3yXa B HEH.
2. HccnepoBanue 3aBUCHMMOCTH MEXKy TApaMETPAMHU COCTOSIHUS pas-

pEeXKEH-HOTO ra3a. 3HAaKOMCTBO ¢ npeanpusasTuaMu Camapckoit
obmactu u r.o. Camapa. Camapckuii HII3https://knpz-
samara.aif.ru/

yacmuy.
Texnuueckue ycmpoucmea u mexHoi02utecKue npoyeccyl. TepMoMeTp, oa-
POMETp, nonyueHue HaHoOMamepuaios.

/[emoncmpayuu

Monenu 1BUKEHUS YaCTHI] BELECTBA.

Mopenb OpOyHOBCKOTO JBH>KCHHUSI.

Buoeoponuk ¢ 3anucoio peanvbnoco 6pOyHOBCKO20 O8UNCEHUSL.

Juddys3ust xuaKocTei.

Monens onbita L TepHa.

[IpuTsrkeHne MONEKYII.

Mojeny KpuCTaIIINYEeCKUX PEHIETOK.

Habmtonenue n uccnenoBanyue N30MpOLIECCOB.

Yuenuueckuii sxcnepumenm, navopamopnsie pavbomut, npaxkmuxym Vcce-
dosanue npoyecca yCmaHo81eHus. menio8o2o pagHO8ecUs: npu men-1000Mene
Medrcdy eopsauell u X0J100HOU 800O0.

H3yuenue uzomepmuueckozo npoyecca (peKomeHO008aHO UCNONb308AHUE
yughposoii 1abopamopuu).

U3yuenue uzoxopnozo npoyecca. M3yuenue uzobapHo2o npoyecca.

IIposepka ypasnenus cocmosiHus.

3.2 OcuoBsl TepMmoguHaMuku (10 gacoB)

3.2 OcHoBsl TepMmoguHaMukn (20 gacoB)

TepMmoauHamuyeckas cucteMa. BHyTpeHHsIsI SHEPTusl TEPMOAMHAMUYECKO N
cucTeMsl ¥ criocoObl €€ u3MeHeHus. KonnuecTBo TernoTs! U padoTa. Bayt-
PEHHSA SHEPIHsl OAHOATOMHOTO UAEAIbHOIO ra3a. Buasl Temionepenayu:
TEIUIONPOBOJHOCT, KOHBEKLUS, U3JIydE€HHUE. Y IebHas TEINIOEMKOCTD Be-
niectBa. KoaudecTBo TEIIOThI IPH TEIJIONEpeaaye.

[Tonstue 06 aguabarHom mnpouecce. IlepBrlii 3akoH TepMoanHamuku. [lpu-
MEHEHHE MEePBOro 3aKOHa TEPMOJMHAMUKHU K HM3omporeccaM. I'paduueckas
MHTepIpeTanus padoThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoGpaTuMOCTh POLIECCOB B IPUPOJIE.
Tennosslie mamuHbl. [IpuHIMITE 1eiicTBUS TeroBbIX MaluH. [Ipeobpa3zo-
BaHHUA SHEpPIruH B TeruioBbiX MamnHax. KII/I teroBoit Mammssl. [ukn Kap-
Ho u ero KII/I. Dxonoruueckue npodaemMbl TEMI0IHEPT ETUKH.

Texnuueckue ycmpoticmea u npaxmuyeckoe npumeHeHue. IBUraTteib BHyT-
PEHHETO CropaHus, ObITOBOM XOJOJUIBHUK, KOHIULIMOHED.

|/[emoncmpayuu

Tepmoounamuuecxas (T]]) cucmema. 3aoanue enewnux ycnosuti ons T/ cu-
cmembl. Bhewnue u enympennue napamempol. Ilapamempor T/ cucmemol
KaK cpeoHue 3Ha4eHUs 8elUYUH, ONUCHIBAIOWUX e€ COCMOSIHUE HA MUKDO-
CKONUYECKOM YPOBHE.

Hynesoe nauano mepmoounamuxu. Camonpoussonvrasn peraxcayus T/] cu-
cmembl K menjio80M)y paeHO8ecUio.

Mojenb uaeansHOro rasa B TepMOJAUHAMUKE — CHCTEMa YpaBHEHUH: ypaB-
HeHue MenneneeBa—KoaneiipoHa v BeIpakeHUE U BHYTPEHHEH SHEPruu.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHILIEHTPALUs YacTHIl, BbI-
COKHE TemmepaTypbl. BeipakeHue uisi BHYTPEHHEW SHEpPruu OJIHOATOMHOTO
UJCAIbHOTO rasa. Kesazucmamuuecxue u necma-
muyecKue npoyecchyi.

DnemeHTapHas paboTa B TepMoauHamMuKe. Beruucnenue paboTsl 1o rpaduky
npoiiecca Ha pV-auarpaMme.

Temnonepenaya kak crocod n3MeHeHUs BHyTpeHHel sneprun T/] cuctembl
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V3MeHeHne BHYTpEHHEH SHEPTUHN TeJla IPU COBEPLICHUN paOOTHI:

2T IpoOKM 13 OYTHIJIKY OJ1 ICHCTBUEM C)KAaTOTO BO3/1yXa, HArPEeBaHUE
pupa BIATyHHOU TpyOKe MyTEM TPEHUS (BUIC0IEMOHCTPALMS).

2.  V3MmeHeHue BHYTpEHHEW SHEPIHH (TEMIEpaTyphl) TeIa MPH TEIIIO-
nepe-jaue.

3. OmnbIT o amuabaTHOMY pacUIMpPEHHIO BO3AyXa (OTIBIT C BO3TYIITHBIM
Or-HUBOM).

4. Mopenu napoBoii TypOUHBI, IBUraTellsi BHYTPEHHEIO CTOPaHus, peak-
THUB-HOTO JIBUTaTEJIS.

Yuenuueckuit sxcnepumenm, nabopamopnwie pabomoi

1. U3mepenue ynenpHOM TeruioéMkoct. Mup npodeccuii. 3HaKoMCcTBO ¢
By3amu I. 0. Camapa u Camapckoii ods1actu. Camapckuii rocy1apcTBeHHbIi
MenuuuHcKkuii yauBepcutet - CamI'MY https://samsmu.ru/

0e3 coBepiieHus padoTel. KoHBEKIMS, TETIONPOBOIHOCTD, U3ITyUECHHUE. 1
JUYECTBO TEIUIOTHI. TerI0EMKOCTh Tela. YoenvHas u MOAPHAsL Menjio- €.
Kocmu gewgecmea. Ypasnenue Matiepa. Y nenbHasi TEIUIOTA CTOPAHUSI TOII-JIH-
Ba. Pacuér konmyecTBa TemoTh npu Temionepeaaye. [lonarue 06 agna-
6atHoM npouecce. [lepBblii 3aKOH TepMOAUHAMUKKN. BHYTpeHHss sHEprus.
KonuuecTBo TeminoTs! 1 paboTa Kak Mepbl U3MEHEHUS BHyTpeHHel sHeprun T[]
CUCTEMBI.
BTopoii 3aK0H TEPMOAMHAMUKY ISl PABHOBECHBIX MPOLECCOB: YEPE3 3a4aH-
HO€ paBHOBeCHOE cocTosiHue T/l cucTeMbl MPOXOANUT €IUHCTBEHHAS a/iia-
Oara. AGcostoTHas Temnepartypa. Bropoii 3akoH TepMOIMHAMUKH /17151 HEpaB-
HOBECHBIX ITPOLIECCOB: HEBO3MOXKHO MEpPEeAATh TEIMJIOTY OT O0JIee X0- JI0JHOTO
Tena Kk Oosiee HarpeToMy 0e3 komreHcanun (Knaysuyc). Heo6patu-moctsb
MPUPOJIHBIX TIporeccoB. [IpHHIMITBI 1eHCTBUS TEMIOBBIX MAIlIKH.
KIT. Makcumansnoe 3aauenne KITJI. [ukn Kapao. Dkonoruueckue ac-
NEKThI UCIOJIb30BaHNUs TEIUIOBBIX ABUTaTeNell. TemioBoe 3arpsi3HeHne OKpy-
JKaroIIen Cpeibl. Texnuueckue ycmpoti-
cmea u mexHoI02udecKue npoyeccol: X0JI0JMIbHUK, KOHAUIIMOHED, AU3EIIb-
HBIH U KapOIOPaTOPHBIN IBUTATEIH, NAPO8As MYPOUHA, NOTYYeHUe CEePXHU3-
KUX memnepamyp, YMuiu3ayus «meniogulx» omxo008 ¢ UCNONb308aAHUEM
MeNn08020 HACOCA, YMUIUIAYUS OUOOP2AHUYECKO20 MONIUBA 05 8bIPa-
bomku «mennogoiy u anekmposnepauu. /lemoncmpayuu

1. VI3ameneHue Temneparypsl pu aguadaTu4eckoM pacIupeHUH.

2. Bo3yniHoe OrauBo.

3. CpaBHeHUE y/IeIbHBIX TEIUIOEMKOCTEH BEIIECTB.

4. Cnoco6bl U3MEHEHUS BHYTPEHHEN SHEPruu.

5. UccnenoBanue agunabaTHOTO IIpoiiecca.

6. KomnviomepHovie mooenu meniogvix ogueamenei.
Yuenuueckuii sxcnepumenm, nadopamopnsie pabomel, NPAKMUKYM

1. I3mepenue yaenbHO TermI0EMKOCTH.

2. Uccnedosanue npoyecca ocmvi8anus geujecmaa.

3. Uccneodosanue aduabamnozo npoyecca.

4. U3yuenue 3auMOCBA3U IHEPSUU MEHCMONLEKVIAPHO20 83AUMOOEUCMBUsL
U memnepamypuvl KUNEHUs HCUOKOCMeLL.

3.3 Arperartnble coctostHus BeriecTBa. @a3oBbie epexo, sl (5 4acoB)

3.3 Arperathbie coctosiHus BemecTBa. @a3oBbie niepexo bl (14 yacoB)

[TapooGpazoBanue u koHIeHcanus. Micnapenue u kKunieHue. AGCOIIOTHAsS U

Hapoo6pa30BaHI/Ie N KOHICHCaI . I/IcnapeHHe U KUIIeHHe. Y IenbHas
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(TEJIbHASI BJIAXKHOCTHh BO3Jayxa. HacwllleHHBIN map. YaenpHast Ter-
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATypbl KHIICHHSI OT JaBJe-

Tsépnoe teno. Kpucramnuueckue u amopgHblie Tena. AHU30TPOIHS CBOHCTB
kpuctayoB. Kunkue kpucramibl. CoBpeMeHHble MaTepuaisl. [1naBiaenue u
KpHUCTaTU3aus. Y aenbpHas Teriora miasienus. Cyomuma-mus.
VYpaBHeHue TEmIoBoro danaxca.
Texnuueckue ycmpoticmea u npakmuieckoe npumeHenue: TArpoOMeTp U ICH-
XpPOMETP, KAIIOPUMETP, TEXHOJIOTUH ITOIy4EHU COBPEMEHHBIX MaTepU-ajIoB,
B TOM YUCJIC HAHOMATCPHUAJIOB, © HAHOTCXHOJIOTUH.
|/[emoncmpayuu
1. CoiicTBa HACHIIIIEHHBIX TTAPOB.
2. Kunenne IIpH IOHMXXCHHOM JIaBJICHHUU.
3. CrtocoObI M3MEpeHHUs BIXKHOCTH.
4. HabGmroieHre HarpeBaHUs U TJIABICHUS KPUCTALTHIECKOTO BEIIECTBA.
5. JleMoHCTpalys KpUCTAILIIOB.
Yuenuueckuit skcnepumenm, nabopamopnsvie pabomot
1. I3amepeHne OTHOCUTEIIBbHON BIIAKHOCTH BO3/IyXa. SHAKOMCTBO €
npeanpusaTusavmu Camapckoii oo6aactu u r.o. Camapa PKI
«ITPOI'PECCyhttps://www.samspace.ru/

TEIUI0Ta 1apooOpa30BaHUsL.
HaceimenHbie 1 HeHACHIIIIEHHBIC Tapbl. KauecTBEHHAs 3aBUCUMOCTD TUIOT X
HOCTH U JIaBJICHHSI HACBILIIEHHOTO Tapa OT TEMIIEpaTypbl, UX HE3aBUCH-
MOCTb OT 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATyphl KHIIe-
HUS OT JAaBJICHUS B )KHIKOCTH.

Bnaxxnoctb Bo3myxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIAXKHOCT. TBEpIOE
teno. Kpucrammueckue u amop@Hbie Tera. AHU30TPOIIHS CBOMCTBKPUCTA-
noB. [1naBienue u kpucranuzanus. ¥ aenbHas TerioTa miasiaeHus. Cyomau-
MarIwsl.

/lechopmayuu meépooco mena. Pacmsacenue u cocamue. Cogue. Mooynw
[Onea. IIpeden ynpyeux oeghopmayuii.

Tennosoe pacuupenue sxcuokocmeu u meépovix mej, 06vEMHOE U TUHel-
Hoe pacuupeHrue. AHeapMonusM menyioswlix KoJ1ebanull Yyacmuy euwecmed
KAK NPUYUHA MENio8020 pacuiupenus mei (Ha KauecmeenHom YposHe).
IIpeobpazosanue snepauu 6 pazosvix nepexodax. Ypasnenue mennogo2o
bananuca.

llosepxnocmnoe namsoiwcenue. Kosghgpuyuenm nosepxnocmuoco Hamsdice-
Husa. Kanunnspuvie senenus. Jlagnenue noo UCKpUSIEHHOU NOBEPXHOCBIO
orcuoxocmu. @opmyna Jlannaca.

Texnuyeckue ycmpoiicmea u mexHoi02udecKue npoyeccsyl. KUJIKUe Kpu-
CTaJlJIbl, COBPEMEHHBIE MaTEPUAIBL.

/lemoncmpayuu

TemnoBoe pacmnpenune. CBoMcTBa HAChILIEHHBIX MapoB. Kunenue. Kurne-
HUE MPU TOHWKEHHOM JIaBJICHUU.

Uzmepenue cunvt nogepxHocmuo2o namsiceHus. Onvlmsi ¢ MbLIbHLIMU
NAEHKAMU.

Cmauusanue. Kanunnsapuvie sagnenus. Mooenu HeHbIOmMOHOBCKOU HCUOKO-CIU.
CrniocoObl m3MepeHus BIaxxHOCTH. McciaenoBanue HarpeBaHusl U T1aBJie-
HUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buowl oechopmayuii. Habnrooenue manvix oechopmayuti. Yuenuueckuil
IKCHepumenm, 1adopamopHsle padomuol, npakmuxkymizyuenue 3axo-
HOMepHOCmell UCNAPeHUs. HCUOKOCTell.

Usmepenue yoenvHOU menjiomul NAAGNEeHUs. TbOd.

U3yuenue c801CmE HACLIUEHHBIX NAPOB.
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N3mepenune abCoMOTHON BIaXKHOCTH BO3/1yXa U OLIEHKAa MacChl IApOBB
MOMEIIIEHUH.

H3mepenue koaghuyuenma nogepxHoOCMHO20 HAMANCEHUSL.
Uszmepenue mooyns FOnea. Hccnedosanue 3asucumocmu oegpopmayuu pe-3u-
H0B8020 00pa3ya 0m NPUNLOHCEHHOU K HEMY CUIbI.

Tema 4. Dnextpoannamuka (22 yaca)

Tema 4. Dnexrpoaunamuka (54 yaca)

4.1 Dnexrpocraruka (10 yacos)

4.1 Dnexktpuueckoe mnose (24 gaca)

OnexTpusanus Tena. DJIEeKTpUYecKuil 3apsan. [[Ba BuAa 3neKTpUYecKUX 3a-
psanoB. IIpoBOAHUKH, NUANEKTPUKHA U THOJYNPOBOJHUKU. 3aKOH COXpaHe-
HUS AJIEKTPUYECKOTO 3aps/a.
BsaumopneiictBue 3apsanoB. 3akoH Kynona. ToueuHblil anekTpudeckuii 3a-
paa. Dnexrpuueckoe noie. Hanpssk€HHOCTD anekTpudeckoro nous. [pun-
LU CYMEPHO3UINH AIEKTPUIECKUX Moiel. JInHuK HanpsKEHHOCTH JIeK-
TPUYECKOTO MOJIS.
Pa6ora cun sanexkrpocrarnyeckoro nois. [lorenuunan. Paznocts norenma-
710B. [IpOBOTHUKY U IUANEKTPUKH B JIEKTpOCTaTHUECKOM ToJe. [{usnek-
TpUYECKast IPOHULIAEMOCTb.
DnekTpoéMKoCcTh. KonaeHcaTop. DIeKTpOEMKOCTh IIIIOCKOTO KOHIEHCA-TOPA.
OHeprus 3apsHKEHHOTO KOHAECHCATOopa.
Texnuueckue ycmpoticmea u npakxmuyeckoe npumeHenue: DIEKTPOCKOIL,
ANIEKTPOMETP, AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHHE SIIEKTPONpUOo-
POB, KOHJIEHCATOP, KOIIMPOBAJIBHBIN annapar, CTpyWHBIN IPUHTED.
|/lemoncmpayuu

1. YcTpo#cTBO M IPUHIMI ISHCTBHS SJICKTPOMETPA.

2. B3aumopelcTBre HadIeKTPU30BaHHbIX TeIl.

3. DAeKTpUUECcKOe MOJIe 3apsKEHHBIX TE.

4. IIpOBOAHUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

5. DnexkTpocTaTHyuecKas 3aliuTa.

6. JIM3JIEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJI€.

7. 3aBUCUMOCTb JIEKTPOEMKOCTH TIOCKOTO KOHAEHCATOPa OT IUIOLa N

IUIACTHH, PACCTOSHUSA MEXAY HUMU U JUDJIEKTPUUECKON TPOHULIAEMOCTH.

8. DHeprus 3apsHKEHHOT0 KOHAEHcaTopa.
Yuenuueckuit sxcnepumenm, nadopamopnwvie pabomot
1. zmepenue 31ekTpoEMKOCTH KoHieHcaTopa. Mup npodgeccuii. 3HaKoOMCTBO
¢ By3amu I. 0. Camapa u Camapckoii o6saactu IIpuBosKcKni

DneKkTpu3anus Tei U e€ MposBICHU. DISKTPUIECKui 3apsi. JBa Buma
ANEKTpUYECKUX 3apsAaoB. [IpOBOIHUKY, AUANEKTPUKH U MOTYIIPOBOIHUKH.
DneMeHTapHBIN AEKTPUUECKUM 3apsil. 3aKOH COXpaHEHUs dJIEKTpUye- CKo-
ro 3apsja.

BsaumopneiictBue 3apsaoB. Toueunsle 3apsaasl. 3akoH Kynona. Dnexkrpuye-
ckoe noJie. Ero nelicTBue Ha aneKTprudecKkue 3apsaasl. Hanpsok€HHOCTB ek-
Tpuueckoro noJjs. [Ipo6usiit 3apsa. JInHum Hanps-KEHHOCTU AIEKTPUUECKOTO
noJs. OTHOPOTHOE SIIEKTPUYECKOE TTOJIE.

[ToTeHMaIbHOCTD JIEKTPOCTATHUECKOTO MOoJIsl. Pa3HOCTH MOTEHIMANIOB U
HanpspkeHue. [loTeHnmanbHas 3Heprus 3apsaaa B JIEKTPOCTaTUYECKOMITO-
ne. [lorenuman anekrpocrarnueckoro nojisi. CBs3b HANPSKEHHOCTH

MOJIS ¥ Pa3HOCTH MOTEHIIUAJIOB YIS AJIEKTPOCTATUYECKOTO MOJIs (KaK OJ1-
HOPOJHOTO, TaK U HEOJTHOPOIHOTO).

[IpuHUMN Cynepno3uiuy 3JIEKTPUUECKUX MOJIEH.

[lone moueurnoeo 3apsioa. Ilone pasnomepro 3apsidicennoul cghepol. Ilone pag-Ho-
MepHOo 3apsidiceHH020 no 00vémy wapa. Ilone pasnomepHo 3apsdicenHol becko-
HeuHou niockocmu. Kapmunvl nunuit nanpsoicénnocmu 3mux noeu

U IKEUNOMEHYUATLHBIX HOBEPXHOCMELL.

[IpoBOAHMKYU B 3JIEKTPOCTATUYECKOM I0JIE. Y CIOBUE PABHOBECHUS 3apsi/iOB.
JusnekTpuKy B 3J€KTpOCTaTUYECKOM mose. Jlusnekrpuueckas mpoHULae-
MOCTb BEUIECTBA.

Konpnencarop. D1eKTpo€MKOCTb KOHIEHCATOPA. DIEKTPOEMKOCTB INIOCKOTOKOH-
JIEHCaTopa.

[lapannenvroe coedunenue koHoencamopos. Ilociedosamenvroe coeoune-Hue
KOHOeHCcamopos. JHEPTUs 3apsSKEHHOTO KOHACHCATOPA.

/[6uoiceHue 3apsaiceHHOl Yacmuybl 8 00HOPOOHOM dlleKmpudeckom noe. Tex-
HUYecKue yCmpoucmed u mexHo102UudecKue npoyeccol. SIEKTPOCKOI, JJIEKTPO-

MCTP, DJICKTPOCTATHUYCCKAA 3alllUTa, 3a3CMJICHUC 3J'ICI(TpOHpH60pOB,
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KOHJICHCATOPHI, 2eHepamop Ban de I paaga.
/[emoncmpayuu

YeTpoiicTBO U IPUHIUT IEHCTBHS DJIEKTPOMETPA. DIEKTPUUYECKOE MOJIE 3a-
PSKEHHBIX IMAPUKOB. DIIEKTPUIECKOE TOJIE ABYX 3apPsKEHHBIX TIACTHH.
Mooens snexkmpocmamuueckozo eenepamopa (Bawn oe I'paagay).
[TpoBOAHMKH B 3JIEKTPUIECKOM I10JI€. DIEKTPOCTATUIECKAS 3AIIUTA.
Yempoticmeo u deticmsue kondencamopa nocCmosiHHOU U NePeMeHHOU EM-
KOCMU.

3aBHCHUMOCTBH AMEKTPOEMKOCTH IIIOCKOTO KOHICHCATOPA OT IIIOIIA M TIIa-
CTHH, PACCTOSIHUS MEXKTY HUIMH U JUIJICKTPHUECKOHN MPOHUIIAEMOCTH.
DHeprus AMEKTPHUUYECKOTO TOJIS 3apsHKEHHOTO KOHJICHCATopa.

3apsoka u pazpsoka KOHOeHcamopa uepe3 pe3ucmop.

Yuenuueckuit 5xcnepumenm, nabopamopnsie pabomot, npaKmuKym
Oyenka cun 63aumo0eticmeusi 3apsidHCceHHbIX mei.

Habniooenue npespawjenus snepauu 3apsaicenHo20 KOHOeHcamopa 6 dHep-
2UI0 U3TTYYeHUs

ceemoouooa. Hzyuenue npomexkanus moxa 6 yenu, cooepicauyeti KOHOeHca-mop.
Pacnpedenenue paznocmu nomenyuanog (Hanpsaxcenust) npu nocied08d-
MeNbHOM COeOUHeHUU

KoHOeHcamopos. Hccnedosanue paspsaoa KOHOeHcamopa uepe3 pe3ucmop.

4.2 TToCcTOSIHHBIH 3IIEKTpUYeCKHid TOK. TOKH B pa3HbIX cpeaax (12 gacoB)

4.2 TToCTOSIHHBIH AIIEKTPHYCCKHIA TOK (24 Jaca)

DJIEKTPUYECKUI TOK. Y CJIOBHUSI CYIIECTBOBAHUS SJIEKTPUYECKOro Toka. Mc-Tou-
HUKU ToKa. Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpsioxenue. 3akon Oma J1st yyacTka 1enu.

DJIEKTPUYECKOE CONMPOTUBIICHUE. Y ACIbHOE CONTPOTUBIICHUE BEIECTBA.
[TocnenoBarenbHOE, apaLIeIbHOE, CMEIIAHHOE COCTMHEHNE TTPOBOAHU-

KOB.

PaGora snextpuueckoro Toka. 3akon Jxoyns—JIlenna. MourHocTs 37ek-
TPUYECKOTO TOKA.

3/1C u BHyTpeHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3aK0H OMa 715 OJI-HOU
(3aMKHYTOM) 2nekTprueckoi nenu. KopoTkoe 3aMbIKaHue.

DNeKTpOHHAas MPOBOJAUMOCTb TBEPABIX METAIIOB. 3aBUCUMOCTh CONPO-THUB-
JIEHUS METAJIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOAUMOCTb.

DNeKTpUYECKUd TOK B Bakyyme. CBONCTBA AEKTPOHHBIX ITYYKOB.

Cuiia Toka. [TocTosAHHBIN TOK. Y CIIOBUS CYILIECTBOBAHUS [TOCTOSIHHOTO
anekTpuieckoro Toka. Mcrounuku Toka. Hanpspxkenue U u 3/1C E. 3akon
OmMa 151 y9acTKa LIETIH.

DIIEKTPUYECKOE CONTPOTUBIICHUE. 3aBUCUMOCTb COIIPOTUBIIEHUS O THOPO-
HOTO IIPOBOJIHMKA OT €r0 JUIMHBI U IUIOLIAIN ONEPEYHOTO CEUCHHUS.

VYV nenbHOE CONPOTUBIIEHUE BELLIECTBA.

[locnenoBarenpHOE, MapajuieIbHOE, CMEUIAHHOE COEAUHEHUE IPOBOIHU-
KOB. Pacuér pa3BeTBIEHHBIX 3J€KTpUUecKux Leneu. [lpasuna Kupxeoga.
Pabora snexrpuueckoro Toka. 3akoH Jxoyns—IIeHna.

MOIIHOCTh ANEKTPUUECKOTO TOKa. Tennosas mMowHocms, 8vioensieMdas Ha
pesucmope.

OJIC n BHyTpeHHEE COINPOTUBICHHE HCTOYHMKA TOKa. 3akoH Oma s
MOJIHOM (3aMKHYTOM) JIEKTPUYECKOM 1Iermu. MOIIHOCTh HCTOYHHKA TOKA.
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poBoHUKK. COOCTBEHHAs! U MPUMECHAs IIPOBOAMMOCTD MOJYIPO- BOJ-
. CpoiicTBa p—N-niepexoaa. [TomynpoBoIHUKOBBIE IPUOOPHI. DINEKTPH-
“CCKUHM TOK B pacTBOpAax U pacilylaBax 3JIEKTPOIUTOB. DIEKTPOIU-TUYECKAS
JUCCOIHAIUSA. DIIEKTPOJIU3.

DnexTpuyeckuil TOK B razax. CaMoCTOATENbHBINA U HECAMOCTOSITENIbHBINpA3Ps.
Mounnus. 11naszma.

Texnuueckue ycmpoticmea u Npakmuyeckoe npumeHeHue . aMnepMeTp, Bojb-
TMETp, PEOCTaT, ICTOYHUKH TOKA, 3JIEKTPOHArpeBaTelIbHbIE IPUOOPHI,JIEK-
TPOOCBETUTEIIbHBIE PUOOPHI, TEPMOMETP COIIPOTUBIICHHUSI, BAKYYM- HBIH JTU-
0J1, TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN TUOJI, FAJIbBAHUKA.
|/[emoncmpayuu

KopoTtkoe 3ambikanue.

Komnoencamop 6 yenu nocmosanHo20 moxa.

Texnuueckue ycmpoucmea u mexHoni02uyecKue npoyeccol. aMInepmMeTp,
BOJIBTMETP, PEOCTAT, CYETYUK WIEKTPUIECKOU SHEPTUHU.
/[emoncmpayuu

W3mepenue cuiibl TOKa ¥ HAPSHKEHHUS.

Hccnedosanue 3agucumocmu cuibl moxKa Om Hanpadicenus 0is pe3ucmopa,
J1aMNbl HAKATUBAHUS U C8eMOOU00a.

3aBUCUMOCTb CONPOTHUBIICHUS LIMJTUHIPUYECKUX TPOBOTHUKOB OT JITHHBI,
IUIONIA/IM MTOTIEPEYHOT0 CEUEHUs U MaTepuaa.

Hccnedosanue 3agucumocmu cuivbl moKa on CONpOmMusieHusi py ROCMo-sH-

1. U3mepeHnue cuibl TOKa U HAMPSDKEHUSL.

2. 3aBUCHUMOCTD COMMPOTUBJICHUA TUJIUHAPUICCKUX IIPOBOJHUKOB OT
JUIMHBI, TIJI0IIAIU TOTIEPEYHOT0 CEYCHHS M MaTepHaa.

3. CmenraHHOE COEMHEHNE ITPOBOTHUKOB.

4. Ipsmoe uzmepenue I[C. KopoTkoe 3amblkaHH€ ralbBaHUUYECKOT0 3JIe-
MCHTa U OLICHKA BHYTPCHHETO COIMMPOTHUBIICHUS.

5. 3aBHCHUMOCTb CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBI.

HOM HANPAACEHUU.
[Tpssmoe nzmepenne DJIC. KopoTkoe 3aMbIKaHUE TaIbBAHUYECKOTO 3JIe-
MEHTA U OlLIeHKa BHYTPEHHETO CONPOTUBIeHUs. Cnocodwl coeouHenus uc-
mounuxoe moka, IC bamapet.

Hccnedosanue paznocmu nomeHyuanog mexcoy RoIICamu UCMoOYHUKA
MOKa Om CUibl MOKA 8 Yenu.

Yuenuueckuit 3xkcnepumenm, nabopamopnvie pabomoi, npakmuxym

6. I[IpoBOAMMOCTB 3IEKTPOJHUTOB. Hccnedosanue cmeuianno2o coeouneHus pe3ucmopos.
7. HckpoBoii pa3ps v MpOBOAUMOCTH BO3IyXa. Uzmepenue yoenbno2co conpomugienus npo8oOHUKOS.
8.  OaHOCTOPOHHSS MPOBOIUMOCTD UO/IA. Hccnedosanue 3agucumocmu cuivbl moxka Om Hanpsxicenust 0Jis 1aMnblHAKaIU-

BaHUA.
Yeenuuenue npedena usmepenus amnepmempa (6onemmempa). Iasmepe-
Hue D/[C 1 BHYTpEHHETO CONPOTHRIICHHUS HCTOYHUKA TOKa. Hcciedosanue
3asucumocmu I/[C canveanuueckozo 21emenma om 8pe-meHu npu KOpom-
KOM 3AMbIKAHUU.

Uccnedosanue paznocmu nomeHyuaios mexcoy nouocamu UCo4HUKA
MOKa Om Cuibl MOKa 6 yenu.

Uccnedosanue 3a8ucumocmu no1e3HoU MOUHOCIU UCTOYHUKA MOKA OM
CUIbL MOKA.

Habnronenue snektponusza

4.3 Toxu B pa3HbIX cpeaax (6 yacoB)

OnexTpuyueckas IPOBOAUMOCTb Pa3JIMYHBIX BEIIECTB. DJIEKTPOHHAs IPO-
BOJMMOCTB TBEPBIX METAIOB. 3aBUCUMOCTb COIIPOTHUBIIEHUS] METAJUIOB OT
Temneparypbl. CBEpXIpPOBOAUMOCTb.

Yuenuueckuii sxkcnepumenm, nadvopamopnsie padomut
1. V3ydeHune cMelaHHOro COeIMHEHUS PE3UCTOPOB.
2. Namepenne DJIC ucTOYHMKA TOKA M €70 BHYTPEHHETO COTIPOTHBIICHUS.
3. HabGmroneHnue aiiekrposmsa.
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DnexTpuueckuil TOK B Bakyyme. CBOMCTBA 3J€KTPOHHBIX y4KoB. [lomy-
npoBoIHUKH. COOCTBEHHAs U MPUMECHAs! IPOBOIMMOCTb TOIYIIPO- BOJHK %
koB. CBolicTBa p—N-nepexoaa. [lonynpoBogHUKOBBIE TPUOOPHI. DIEKTPHU-
YECKUI TOK B AIEKTPOJIUTAX. DIEKTPOIUTUYECKAS TUCCOLMALINS. DIEKTPO-
aun3. 3akoHbl Papajes A AIEKTPOIIN3a.

DIeKTpUYeCKUuil TOK B razax. CaMOCTOSTENIbHBIN U HECAMOCTOSITEIIbHBIN
pa3psan. Paznnynble TUIIBI CAMOCTOSTENIBHOTO paspana. Moinus. [Tnasma.
Texnuueckue ycmpoiicmea u npakmuyeckoe npumMeneHue’ ra3opa3psHble
JaMIIbl, 3JIEKTPOHHO-JIy4eBask TpyOKa, MOJIYIPOBOAHUKOBBIE TPUOOPHI:
JTMOJ1, TPAH3UCTOP, GOTOANOM, CBETOAMO/; ralbBaHNKa, pa()MHUPOBAaHNE
ME/M, BBIIUIABKA aJIFOMUHUS, DJIEKTPOHHAs MUKPOCKOTIHSL.
/[emoncmpayuu

3aBUCHUMOCTb COMPOTHUBIICHUS METAJUIOB OT Temrepatypsl. [IpoBoaumocTts
JJIEKTPOJIUTOB.

3axonwt anexkmponusa @apades. Hckposoi pazpso u nposooumMocnsv 803-
oyxa.

Cpasnenue npogooumocmu Memanios u noaynpO8OOHUKOS.
OnHOCTOPOHHSA IPOBOAUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopmusie pabomul, nPaKmMuKym
HaOmronenue snextponusa. Mzmepenue sapsioa 00Hoganrenmuo2o uoxa. Mc-
cnedosanue 3a8UCUMOCIU CONPOMUBTIEHUS MEePMOPe3UCmopa om mem-nepa-

Mypol.
CHamue 801bm-amMnepHol Xapakxmepucmuky Ouood.

OU3NYECKUI ITIPAKTUKYM (16 yacos)

Cnocobwvl usmepenus Gusuueckux 8eIudut ¢ UCNONb30BAHUEM AHATIO208bIX U
YUPPoBbIX UMEPUMETbHBIX NPUOOPOE U KOMNBIOMEPHBIX OAMYUKOBLIX CU-
cmem. Abconommuvle 1 OMHOCUMENbHBIE NOZPEUHOCTNU USMEPEHUL] (PUBULECKUX
eenuyun. Oyenka epanuy nocpeuHocmell.

[Iposedenue KOC8EHHBIX UMePEHUU, UCCIe008aHULl 3a8ucumocmelt Qu3su-
YeCKUX 8eIUYUH, NPOBEPKA NPeONONCEHHBIX cunomes (8b100p us pabom,
ONUCAHHBIX 8 MEMAMUYECKUX pazoenax « Yuenuueckuti sKcnepumenm, na-
bopamopnbie pabomvl, NPAKMUKYM»).

Peseps (2 vaca)

Peseps (10 gacoB)
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TemaTn4eckoe IJIAaHUPOBaHUE Kypcal() KJIaCC

DA30BBIN YpOBEHb (2 yaca) | VYriybnenuslit ypoens (5 gacos)

Kon-Bo |Tema: ®u3nka u MeTO/IbI HAYYHOI'0 NO3HAHUS 2/54

4acoB

1 ®u3uka — Hayka o npupoje. Hayuneie MeTo1b1 11o-
3HAHUS OKpYysKarolero mupa. Posb sxcnepumMenTa u
TEOPUHU B IIPOLIECCE MO3HAHUS IPUPOJIbL. DKCIEPHU-
MEHT B pu3uke. MonenrpoBaHue GpU3NIECKuX siBje-
HUW U MPOLIECCOB.
Hemonctparmu 1. AHanorossie v UG POBBIE H3ME-
pUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUHUKH.

1 Hayunsle runotespl. @u3ndeckue 3aKOHbI U TEOPUU.

I'panuIpl MPUMEHUMOCTH (PU3NYECKHX 3aKOHOB.
[Ipunuun coorsercTBus. Pons u Mecto pusuku B
(hopMHUPOBAaHUH COBPEMEHHOUN Hay4yHOUW KapTHHBI
MHpa, B TPAKTUYECKON JEATEIBHOCTH JIIOJIECH.
Mup npodeccuiti. 3HAKOMCTBO € BY3aMHM TI. O.
Camapa u Camapckoii odJj1actu

Cnocobwvi uzmepenusi usuveckux eUtUH (AHAN0208ble U YUDPOBble UsMepU- 1
mebHble npubOpbl, KOMRLIOMEPHLLE 0AMYUKOBbLe cucmembl). [loepewnocmu u3z-
MepeHutl pusuyecKux eudUuH (abCOIIOMHASA U OMHOCUMENbHAS).

Mooenuposanue gusuueckux seieHull u npoyeccos (mamepuaivhias mouxa, ao- |1
CONIIOMHO MBEPO0E Melo, UOeANbHASL HCUOKOCTb, UOCAIbHbLI 2a3, MOYEUHbl 3a-
psi0).

Jlabopamopnas paboma: Hzmepenue cunvl moka u HAnNPsiCeHust 8 Yenu noCcmo- 1
SIHHO20 MOKA NPU NOMOWU AHAO208bIX U YUPDPOBLIX USMEPUMETbHBIX NPUDO-

pO8.

Tema: Mexanuka 18//354
Kunemaruka 4/10u
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Mexanunueckoe apkenue. OTHOCUTENIBHOCTh MeXa-
HUYeckoro JBrxeHus. Cuctema otcuéra. Tpaekro-
pus. Ilepemenienue, CKOpoCTh (CpenHss CKOPOCTD,
MTHOBEHHAs CKOPOCTb) U YCKOPEHUE MaTepHAIbHON
TOYKH, UX MPOCKIIUUA Ha OCU CUCTEMBI KOOPJIMHAT.
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CrnosxeHue nepeMelieHni U CII0KEHNE CKOPOCTEM.
PaBHOMEpHOE U PaBHOYCKOPEHHOE PSIMOJIMHEHHOE
nswkenue. ['paduku 3aBHCUMOCTH KOOPMHAT, CKO-
POCTH, YCKOPCHUSA, IYTU U NICPEMCIICHUA MaTCPpH-
aJIbHOM TOYKHU OT BpeMeHH. CBOOOIHOE MaJIcHHE.
VYckopenue cBOOOIHOTO TAJCHUSI.

/[6uoicenue mena, 6pouteHHo20 noo yeioM K 2OpU3OHMY..

3asucumocms KOOpOUHAm, CKOpOCMU U YCKOPEHUS MAMEPUATLHOU MOYKU OM
epemenu U ux epaguxu

Pewenue 3aoau no meme «/[eudicenue mena, OpouleHHO20 NOO YelOM K 20pU-
30HmMY. »

KpuBonuneiinoe nBuxeHue. [[Brmxenne Marepualib-
HOM TOYKH 110 OKPY>KHOCTHU C TTIOCTOSTHHOM 110 MOTYJTIO
CKOpPOCTBIO. YTJIOBasi CKOPOCTb, TMHEWHASI CKOPOCTb.
[Tepuona u yacTora obpamenus. LlenTpocTpemMurtens-
HOE YCKOpPEHHUE

JlabopaTtopHas padoTa: 3ydeHue HepaBHOMEP- HOTO
JBYDKEHUS C IENIBIO OTIPEICIIEHUS] MTHOBEHHOU
CKOPOCTH.

. lJenmpocmpemumenvroe (Hopmanvhoe), Kacamenbroe (ManeeHyualbHoe) u noJ-
HOE YCKOPEeHUe MamepuaibHoll mouKu

Pewenue 3a0au

Jlabopamopnas paboma: Hcciedosanue 3a8ucumocmu nepuooa oopaujeHus Konu-
YeCKo20 MAsIMHUKA Om e20 Napamempos

JAunnamuka 7/104+

ITpunnun otHOCcuTensHOCTH ['anumnes. [lepBrrit 3a-
koH HrroToHa. THEpHManbHbIE CUCTEMBI OTCUETA.

Macca Tena. Cuna. [lpuHuun cyneprno3uuuu cuil.
Bropoit 3akon HeroTOHA /17151 MaTepuanbHOU TOYKH.
Tperuii 3akoH Hbr0TOHA JU1s1 MaTepUAIIbHBIX TOUEK

Heunepyuanvhsie cucmemol omcuéma (onpedenenue, npumepst). Bec mena, oeu-

HCYWECOCH C YCKOPEHUEM
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Cratuka (1 u3 4) Croorcenue cui, RPUIOHCEHHBIX K MEEPOOMY METLY.

Cratuka (2 u3 4) [Jenmp mscecmu meina.

3axoH BcemMupHoro Tsarorenus. Cuna tsoxectu. Iep-
Basi KOCMUYECKasi CKOPOCTb

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

OKUBANEHMHOCTb 2PABUMAYUOHHOU U UHEPMHOU MACChl. 3A8UCUMOCTMb YCKOpe-
HUsL c60D00HO20 NAOEHUs OM 8bICOMbI HAO NOBEPXHOCBIO NIAHEMbL U OM 2e02pa-
Guueckoti wiupomul. J{udcenue nebecHvlx men u ux cnymuuxos. 3axonvl Kennepa.

/[asnenue. [uopocmamuueckoe dasnenue. Cuna Apxumeoa

Pewenue 3a0au o meme «ﬂuHaJvzuKa»

Tpenue. Bunpl Tpenus (Mokosi, CKOJIbKEHUs, Kaue-
Hus). Cuna Tpenus. Cyxoe tpenue. Cuma TpeHus
CKOJILXKEHUS U cuiia TpeHus nmokos. Koaddumument
TpeHus. Cuia cConpoTUBIICHUS IPU IBHKEHUH Tella
B JKUJIKOCTHU WJIH Ta3e.

HOCTyrIaTeJ'IBHOG " BpalaTCJIbHOC IBHKCHUC abco-
JIFOTHO TBépI[OFO TCa.

MOMEHT CHIJIBI OTHOCHUTEIHHO OCH BpallCHUs. IIneyo
CHIIBI. Y CIIOBHSA PaBHOBCCH: TBép,I[OFO TCa.

(Craruka 3 u3 4) YVemotiuusoe, neycmotiuusoe, 6espasiuunoe pasrnosecue. Jlabo-
[pamopnas paboma. Hzmepenue kod¢h@uyuenma mpenus no 8eauyune yeno-6020
koo puyuenma 3aeucumocmu Fmp(N).

[Ipaxmuxym « Mamepenue pagrooeticmayioueli Cui npu 08UiICeHuU Opycka no
HAKJIOHHOU NJIOCKOCUY

[ Ipakmuxym «M3mepenue pasrnooeticmeyroweli Cui npu 08uicenuy bpycka no
HAKJAOHHOU NIOCKOCTUY

JIaGoparopHas pabota «lccienoBanue ycioBuid pas-
HOBECH TBEPIOTO TENA, UMEIOILETO OCh BPALLICHUD.

(Craruka 4 u3 4) JlaboparopHasi pabora «/3yueHne yCTOHYHMBOCTH TBEPIOTO

TCJ1a, UMCIOLICTO IJIOMIalb OIIOPHL.»

3akoHbI coxpaneHusi B Mexanuke 6/10
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NMnynsc MaTepuanbHOM TOUKH (T€Na), CUCTEMBI Ma-
TEPUAIBHBIX TOYEK. VIMITyIbC CHIIBI U N3BMEHEHUE M-
IyJbCa Tela. 3aKOH COXPAHEHUs UMITyNbca. PeakTus-
HOE JIBUYKEHUE

Momenm umnynvca mamepuanvHou moyku. lIpeocmasnenue o coxpaneHuu mo-
MeHma uUMnynibea 8 YeHmpanibHuIX NOJISX.

Llenmp macc. Teopema o 0sudcenuu yenmpa macc.

Pewenue 3a0au no meme «3akon COXPAHEHUS UMN)YTIbCA»

Pab6ora cuiisl. MOIIHOCTE CHJIBI.

Kunetnueckas sHeprust MaTepuaabHON TOUKH. Teo-
pema 00 U3MEHEHUH KMHETUYECKOM SHepruu.

Paboma cunvi Ha manom u na koneunom nepemewenuu. I paguueckoe npeocmas-
1eHue pabomwl CUTbL.

[Ipaxmuxym « U3mepenue umnynvca mena no mopmo3HoMy RYmu. »

[Ipaxmuxym « U3mepenue umnynivca meia no mopmo3HoMy RYmu. »

[ToTenumanesHas sueprus. [lorennnanbHas sHeprus

ynpyro nehopMUpoBaHHOM NpyKuHBL. [loTeHuunans-
Hasi PHeprus Tena BOIu3u nosepxHoctu 3emiu. [lo-

TEHIMaTbHbIE U HEMIOTeHIIMANIbHbIEe CHIIbl. CBs3b pa-
00ThI HETIOTEHIIMAILHBIX CUJI C ©3MEHEHHEM MEXaHU-
YEeCKOU SHEPTUu CHUCTEMBI Tell

3aKOH COXpaHEHUS MEXaHUYECKOW IJHEPTHH. YIIPYTHe
Y HEeYNpYyrue CTOJKHOBeHUs. JlabopaTtopHast

pabota «3yueHne abCcoMIOTHO HEYIIPYTOTO yaapa ¢
MTOMOIIBIO IBYX OJIMHAKOBBIX HUTSIHBIX MAsSTHUKOB)

HomeHuuaﬂbHaﬂ IdHepcusl mena 6 OaHOPOaHOM cpasumayuOHHOM noJie. Ilomen-
UUATIbHAA DHEp2UA mejla 6 cpasumayuOHHOM noJe OaHOPOOHOZO uapa (6Hympu u

6He mapa). Bmopaﬂ KocmudecKkas CKopocmb. Tpembﬂ KocmudecKkast CKopocmb.
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Ypasnenue bepuynnu 0ns uoeanbHou #CUOKOCMU KaK cie0cCmsue 3aKoHd CoXpaHe-
HUSL MEXAHUYECKOU IHEPUU.

Jlabopamopnas paboma « Onpedenenue pabomul CUlbl MPeHUst NPU OBUNCEHUU
mena no HAKJIOHHOU NIOCKOCTU. »

Tema: MoJsiekyasipHasi puzuka u TepMognHamMuka 24/49

OCHOBBI MOJICKYJISIpHO-KUHEeTHUECKOH Teopun 9/15+3 (mpakTrkym)

OcHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-KUHETUYECKON
TEOPHUU U X ONBITHOE 000CHOBaHUE. bpoyHOBCKOE
nsuxkenue. udpgysus. Xapakrep IBUKEHUS U B3au-
MOJICUCTBUA YaCTHI] BellecTBa. MoJenn CTpOCHUS Tra-
30B, )KHJIKOCTEH 1 TBEP/IBIX TENl K 00BICHEHHE CBONCTB
BEIIECTBA HA OCHOBE ATUX MOJEJEH.

Macca u pazmepsl Mosekyi. KoinuecTso BenecTsa.
[TocrosinHas ABoranpo. TennoBoe paBHOBecue. TeMm-
neparypa u e€ usmepenue. [llkana remneparyp Llenas-
cus

Pewenue 3a0au

Pewenue 3a0au

Jlabopamopnas paboma: Hccrnedosanue npoyecca yCmaHo81eHUs menio8o2opas-
HOBecUsl npu MmenioooMeHe medcoy 2opsueli U X0J100HOU 000U

Mo genb uaeanbLHOTO rasa. OcHOBHOE YPaBHCHUC MO-
HeKYHHpHO-KHHeTquCKOﬁ TCOPUHU UACATIbHOI'O I'a3a.

AOGcomoTHas TeMIlepaTrypa Kak Mepa cpeHei KuHe-
TUYECKOU 3HEPIUH TEIUIOBOTO ABMKEHUS YaCTHI]
ra3a. lllkana remneparyp KenbBuHa.

Mooens uoeanvrozo eaza 6 MKT: yacmuywl 2aza 08UdCymcs XaomuyecKu u He
83aUMOo0elcmsyom opye ¢ 0pyeom

Ces3b abconomuoli memnepamypsbt mepmMoOUHAMULECKOU CUCTNEMbL CO CpeOHell

KUHemuyecKkou 3Hep2ued nocmynameilbHo2co menjlogoco osudicenus eé yacmuy
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Pewenue 3a0au no meme « Ocnognoe ypagnenue MONeKyIAPHO-KUHEMUYECKOU 1
meopuuy

Y I"azoBble 3ak0oHBI. YpaBHeHUe MeHeneesa—Kia-
neripona. 3akon /lanpToHa

1 H3ormporiecchl B uaeaabHOM Ira3e ¢ MOCTOSIHHBIM KO-
JINYECTBOM BEIIECTBA

[Ipakmuxym «M3yuenue uzomepmuieckoeo npoyecca (PeKomeH0o8ano ucnonvso- |1
sanue yugposoii 1abopamopuu). »
IIpakmuxym «M3yuenue uzomepmuueckoeo npoyecca (PeKomeH008ano ucnonvso- |1
sanue yughposoti 1abopamopuu). »

Pewenue 3a0au no meme «I azogvie 3aKkoHbLY 1
1 I'padmueckoe npecTaBieHNe H30MPOLIECCOB: U30-
TepMa, U30xXopa, u300apa.
1 JIaboparopHas padora: OnpeneneHue Maccsl Bo3ayxaB [JlaGoparopHas pabota «M3yueHre n300apHOTO POIIECCar

KJIACCHOM KOMHATe Ha OCHOBE M3MepeHuil 00bEéMa
KOMHATBbI, JABJICHUS U TEMIIEPATYPhl BO3IyXa B HEH.

Pewenue 3a0au no meme «Hzonpoyeccol 6 udeanbHom eaze ¢ NOCMosiHHbIM Koau- |1
yecmeom sewecmsa. I paguueckoe npeocmasienue u30npoyeccos: U30mepma, u30-
xopa, uzobapay

Pewenue 3aoau no meme «H3onpoyeccwi 6 udeanbnom 2aze ¢ NOcmosaxHHvlM Koau- |1
yecmeom eujecmsa. I paguueckoe npeocmasienue u30npoyeccos: uzomepma,
usoxopa, uzobapay

Oboowarowuil ypox no meme « OCHOB8bI MONEKYIAPHO-KUHEMUYECKOU MeopuLL» 1

OcHoBbl TepMmoauHamuku 10/20

1 TepmoanHamuyeckas cucreMa. BHyTpeHHsIs SHEprust
TEPMOIUHAMHUYECKON CUCTEMBI M CIIOCOOBI €€ M3Me-
Henus. KonnuecTBo TeroTsl U paboTa.

1 BHy’TpeHHfIfI OHEPTHUA OJHOATOMHOI'O HACAJIBHOT'O
rasa.

3aoanue enewnux ycnosuii ona T/{ cucmemvl. Bnewnue u snympennue napa- mem- |1
pol. [lapamempor T/ cucmemsl Kak cpeonue 3HAYEHUs. BeIUYUH, ONUCLIBAIO-UUX €€
COCMOSAHUE Ha MUKPOCKONUYECKOM YPOBHE.
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Hynesoe nauano mepmoounamuxu. Camonpoussonvuas peraxcayus T/ cucmemvix
Menio80My pagHOBECUIO.

Mooenb uoeanbHo20 2aza 8 mepmoOUHaMUKe — CUCMeMa ypasHeHull: ypagHeHue
Menoeneesa—Knanetipona u evipasxcenue 0isi BHympeHHel IHepeuu. Ycinosus
NPUMEHUMOCTU IMOU MOOENU. HU3KAS KOHYEHMPAaYus 4acmuy, 8blcOKUe memne-

[pamypul

Bunel Tenonepenaun: TEIIONPOBOIHOCTb, KOHBEK-
1S, U3IIydeHue. Y IefibHas TeIIOEMKOCTD BEILLECTBA.
KonunuecTBo TenaoThl npu Temionepeaaye.

[Tonsarue 06 aquabaraom nporiecce. [lepBoIit 3aKoH
TEPMOANMHAMHUKN

Keazucmamuueckue u necmamuyecKkue npoyeccuwl.
Onemenmapnas paboma 6 mepmoounamuxe. Boiuucienue pabomul no epaguxy
npoyecca na pV-ouazpamme

Yoenvnas u monspuas mennoémkocmu eewgecmsa. Ypasnenue Matiepa

Yoenvuas mennoma ceopanusi monnusa. Pacuém xonruuecmsea meniomsl npumen-
1onepeoaue

[IpuMeHeHHe TIEPBOTO 3aKOHA TEPMOJIUHAMUKH K
n3onponeccam. I padmdeckas HHTEpIpETaIUs pa-
0OTHEI rasa.

Bropoii 3akon TepmouHamMuku. HeoGpatumMocTh
MIPOLIECCOB B MPUPO/IE.

Pewenue 3a0ay no meme «prweHeHue nepeoco 3aKoHa mepModuHamuKu K U30-
npoyeccamy»

Konuuecmseo mennomsi u paboma Kax mepvl usmenenuss 6Hympentei snepeuu T/]
cucmembvl

Bmopoti 3aK0H mepMOoOUHaAMUKY OJisk HEPABHOBECHBIX NPOYECCOB. HEBOZMONCHO
nepeoams menjiomy om 0ojee X0100H020 mea K bojee Hazpemomy Oe3 KoMneH-
cayuu (Knayzuyc).

Tennosele MaluHbl. [IpUHLIMIIBL AEMCTBUS TEIIIOBBIX
MaruH. [IpeoOpa3oBanus SHEPTUU B TETIIOBBIX Ma-
muHax. KITJ[ tennosoii mammussl. ukn Kapao u ero
KIII.
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DKOJIOTUYECKUE POOIIEMbI TEIIIO3HEPTCTHKH.
JlaboparopHas padota «/3mMepeHne ynenpbHOM Terio-
EMKOCTH

JIaboparopnas padora: MccienoBanue mpouecca OCThIBaHUSI BELIECTBA.

[Ipaxmuxym «. Hccredosanue aouabamuozo npoyecca

[Ipakxmuxym « Uccrnedosanue aouabamuozo npoyeccar

Obo6warowuii ypok no meme « OCHO8bL MEPMOOUHAMUKUY

ArperaTHble coCTOsIHUsI BelllecTBa. D a3oBbie nepexoanl 5/14

[TapooOpa3oBanue u KoHAeHCANHs. VcapeHue v Ku-
neHue. AOCOIOTHAS. U OTHOCHUTEIbHAS BIIAYKHOCTD
BO3ayxa. HaceimeHHslii nap

VY nenpHas TeroTa napooopa3oBaHusl. 3aBUCHMOCTh
TEMIICPATYPbI KUIICHUA OT JTaBJICHUS.

Hacwiwennvie u nenacoluyennvie napvl. Kauecmeennas 3asucumocms niomHoCmuu
0asIeHUsl HACLIWEHHO20 NApa oM MemMnepamypbl, UX He3a8UCUMOCMb Om 00b- éma
HACBIWEHHO20 napd. 3a8ucumMocms memnepamypsl KUneHust om Oae1eHuUsl 6
DHCUOKOCTIUL.

Pewenue 3a0au no meme « Abconromuas u OMHOCUMENbHAS GILANCHOCHIbY

Jlabopamopnas paboma « M3yueHue c80UCme HACLIYEHHbIX NAPO8.»

Tsépnoe teno. Kpucraminueckue u amopgHbIe Tena.
AHM30TPOIIHS CBOMCTB KpUCTALIOB. JKuaKue Kpu-
ctauibl. CoBpeMEHHbIE MaTepUAIIbI.

[TnaByieHye U KpUCTa/UIM3aNU. Y Ae/IbHAS TEIUIOTa
rwiaBneHust. Cyonumarnus. YpaBHEHHUE TEIUIOBOTO
OaJtaHca.

/[echopmayuu meépoozo mena. Pacmsacenue u coxcamue. Cogue. Mooyne FOnea.
IIpeden ynpyeux oeghopmayuii.

Tennosoe pacuiupenue sHrcuokocmeri u meépovix mei, 00bEMHOE U TUHEUHOe pac-

wupernue.
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AHeapmonuzm mensiogvix KoneOaHull yacmuy ewecmed Kak npuiduHa meniogo2o
[pacuupenus men (Ha KA4eCMEEHHOM YPOBHE).

JIabopatopas padota «3MepeHrne OTHOCUTEIHLHON
BJIAJKHOCTH BO3yXa.»

Jlabopatopas pabota «13mepenue moayist FOura»

O06o0maromuit ypok 1o Teme « ArperatHble COCTOS-
HUS BEIECTBA»

[Ipeobpazosanue snepauu 6 hazosvix nepexodax. Ypasnenue mennogozo ba-
1anca.

[losepxnocmmuoe namsoicenue. Kosgpuyuenm nosepxnocmrozo namsaxcenus. Ka-
NULIAPHBLE S6IeHUS.

|/[agnenue noo uckpusnénnoii nosepxnocmoio sHcuokocmu. Popmyna Jlannaca.

Tema: DuekTponuHamuka 22/54

DaekrTpocraTtuka 10/ DjekTpuueckoe moJe 24

OnekTpu3anus Tei. JNeKTpuIecKuil 3apsaa. JIBa Buja
ANEKTPUIECKUX 3apsoB. [I[poBOAHHUKH, TU- AJIEKTPH-
KU ¥ TIOJIyIIPOBOJIHUKH. 3aKOH COXPAHEHUS dJIEKTPH-
YecKoro 3apsaa. Bzaumoaericteue 3apsiioB.3aKoH
Kynona. ToueuHblil 3JIeKTPUYECKHI 3apsi/l.

DnekTpuyeckoe noJie. Hanpssk€HHOCTD 3neKTpuye-
cKoro noJjs. [IpuHIun cyneprno3uiny AeKTPUIECKUX
nosiel. JInHuy HanpsiKEHHOCTH AIIEKTPUUECKOTO MOJIS.

Ilone moueunoeco 3apsoa. Ilone pasnomepro 3apscennou cpepul. Ilone pasro-
MepHO 3apsadcenHo20 no 00vEMy wapa

[lone pagHomepHo 3apsadiCcenHOol 6eCKOHeYHOUl NIOCKOCMU

Pewenue 3a0ay

PaGora cun QJICKTPOCTATUYCCKOT'O ITOJIA. IToTenunan.
Pa3HOoCTh mOTEHILIMATIOB

HpOBOI[HI/IKI/I W JUDJICKTPUKHU B JICKTPOCTATUYIC-CKOM
I10JIC. I[I/IBJICKTpI/I‘-IeCKaH MPOHUTTACMOCTb.

38



http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

HOmeHT/!MaJZbHOCI’I’lb aJleKmpocmamuiecKkoco noJi. HOm@HMMaJZbHa}Z OHepeus 3a-ps-
oa 8 djeKkmpocmamudecKkom noe.

Kapmunsl 1unutl HANpa*CEHHOCMU IMUX NoJell U IKEUNOMEHYUATIbHBIX NOBEPXHO-
cmeil.

Oonopoonoe snekmpuueckoe none. Cés3b HANPANCEHHOCHU NOJISL U PAZHOCIU NO-
MeHYUanos OJisl JNeKMPOCMamuiecko2o nojs (Kak 00HOPOOHO20, MAK U HEOOHO-
[POOHO20).

OnexrpoéMkocTh. Konnencarop.

DneKTpoEMKOCTh INIOCKOT0 KOHJIEHCAaTOpa. DHeprus
3apsHKEHHOTO KOHJIEHCATopa

[lapannenvhoe coedurenue KOHOEHCAmMopos

Ilocnedosamenvroe coedunenue KOHOeHCamopos

Jlabopamopnas paboma: Pacnpedenenue paznocmu nomenyuanos (Hanpsicenus)
npu nocie008amenbHOM COeOUHEHUU KOHOEHCAMOpOa.

JlaGoparopnas pabota «M3mepenne AMeKTpOEMKOCTH
KOHJICHCATOPA.»

O6o0maromuii ypok mo TeMe « IJIeKTPOCTaTHKAY

O06o0maromuii ypok 1o TeMe «IEKTPHUIECKOE TOJICH»

/[6uoicenue 3apsaicenHol Yacmuybl 8 00OHOPOOHOM INEKMPULECKOM NOJle.

Jlabopamopnuas paboma « Habnrooenue npeepauyeriust SHepeuud 3apsaiceHH020 KOH-
0eHcamopa 8 3Hepauio U3Ly4eHUs c6emoouood.»

Pewenue 3a0au

Texuuueckue ycTpoiicTBa U MPAKTUYECKOE MPUMEHE-
HUE: 3JIEKTPOCKOI, JIEKTPOMETP, FIEKTPOCTaATHYE-
CKasl 3all[uTa, 3a3eMJICHHE AIIEKTPOIPHUOOPOB,

TexHuueckre ycTpoMCTBA U IIPAKTUYECKOE IPUMEHE-
HHE: KOHJIEHCATOP, KOIMPOBAIbHBINA armapar, CTpyu-
HBIN [IPUHTED

TexHnueckre ycTpoicTBa U MPAKTHYECKOE IPUMEHEHHUE: KOHJIEHCATOP, KOTTUPO-BaJlb-
HBI{ anmnapar, CTpyHHbIN NpUHTED, 2enepamop Ban de ['paagpa.
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Pewenue 3a0ay no meme « nekmpuieckoe noiey 1

Pewenue 3a0ay no meme « Jnekmpuieckoe noiey 1

Obobwarowuii ypok no meme « eKmpuseckoe nojey 1

IMocTostHHBI# JIeKTpUYecKuii TOK. Toku B pa3HbIx cpeaax 12/30

1 DNeKTpUYeCKUid TOK. Y CJIOBUS CYIIECTBOBAHMS JIEK-
TPUYCCKOT'O TOKaA. Hcrounukn TOKA.

1 Cuna toka. [ToctostHHBIM TOK. Hanpsokenue.
Hanpsocenue U u 3/[CE 1
IIpaxmuxym «Hccnedosanue 3a8UcumMocmu CUbl MOKA OM HANPSHCEHU Ol 1
1aMnbl HAKATUBAHUL. »
IIpaxmuxym «Hccnedosanue 3a8ucumocmu Cuibl moKa om Hanpsidcenus onaiamnol |1
HAKATUBAHUS. »

1 3akod Oma Jig y4acTKa LETMH.

DJIEKTPUYECKOE COPOTUBIICHUE. Y IETTBHOE COIPO-
THBJICHUE BEIIECTBA.

1 [TocnenoBarensHOE, MapalieIbHOE COETMHEHUE TIPO-
BOJHUKOB. CMellIaHHOE COeAMHEHNE TIPOBOIHUKOB

Konoencamop 6 yenu nocmosinHo20 moka 1
Pewenue 3a0au no meme «3axon Oma ons yuacmka yenu» 1
Pewenue 3a0au no meme «3axon Oma ons yuacmka yenu» 1
1 Pabota snexTpuyeckoro Toka. 3akoH Jxoyns—
JleHnia. MoIHOCTh 3JEKTPUUECKOTO TOKA.
1 SJ1C 1 BHyTpeHHee CONPOTUBJICHNE HCTOYHUKA

Toka. 3akoH OMa JiIsi OJTHOM (3aMKHYTOM ) 3J1eK-
Tpuueckoi rienu. KopoTkoe 3ambIKkaHueE.
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Pacuém pazsemenénnulx snekmpuieckux yeneti. Ilpasuna Kupxeogha 1
Pacuém pazsemenénnulx snekmpudeckux yeneti. Ilpasuna Kupxeogha 1
Pacuém pazeemenénnvix snexkmpuueckux yenetl. Ilpasunra Kupxeoga 1

DNeKTpOHHAas MPOBOJUMOCTb TBEPABIX METAILIOB.

3aBUCUMOCTD COITPOTHBIICHHUS METAJUIOB OT TEM-TIE-

patypbl. CBEpXIPOBOIUMOCTb.

DnexTpuyeckuil TOk B Bakyyme. CBOWCTBa 3J1€K-

TPOHHBIX ITyYKOB.
Jlabopamopnas paboma « Yeenuuenue npedena usmepenus aunepmempa (6onom- (1
Mmempa) »
Pewenue 3adau 1
Pewenue 3adau 1

[TonympoBoaauku. CoOCTBEHHAs U TPUMECHAs TTPO-

BOJMMOCTh MOJYIPOBOJHUKOB. CBOMCcTBa p—N-TIe-

pexoaa. [TonynpoBoAHUKOBBIE TPUOOPHI.

DneKTpUuYeCcKuil TOK B pacTBOPAx U pacijiaBax dJeK-

TPOJIUTOB. DIIEKTPOJIUTHYECKAS TUCCOLIUAIIHS.

DIIEKTPOIH3.
3axonwvr @apaoes 05 3nekmponusa. 1
Jlabopamopnas paboma: Hccnedosanue 3asucumocmu I/]C eanveanuueckoeosne- |1
MeHma om 8pemeHuU npu KOPOMKOM 3AMbIKAHUU
Pewenue 3a0au 1

DneKkTpuyeckuil ToK B razax. CaMOCTOSITENIbHBIN U
HECAMOCTOATENbHBIN pa3psa. Momuus. [1nazma.

JIaGopatopnas padota: U3mepenue 3/1C u BHYT-peH-
HETro CONPOTUBJICHUS UCTOYHUKA TOKA.

Ha60paTopHa>1 pa60Ta: HccnenoBanue Pa3HOCTHU IIOTCHIUAJIOB MCXKY ITOJIF0-Ca-

MM MCTOYHHKA TOKa OT CHUJIbI TOKA B IICIIN.
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APaaﬂuunelnunblcaMocnu»nnenbyoaopaqpﬂda

IIpakmuxym « CHamue 801bm-amMnepHo Xapakmepucmurku 0uood. »

IIpakxmuxym « CHamue 801bm-amMnepHol XapakmepucmuKku 0uood. » 1
1 [ToBTOpenue temul «MexaHuKay
1 [ToBTOpeHue TeMbl «MexaHuKay [Ipaxmuxym «H3mepenue pagnooeticmayioujeti Cull npu 08UlCeHuu 6pycka no
HAKAOHHOU NAOCKOCMU. »
[ Ipaxmuxym «HM3mepenue kodghuyuenma no8epxHoCmMHO20 HAMSANCEHULY 1
IIpaxmuxym «M3mepenue koaghduyuenma no8epxHOCMHO20 HAMSANCEHUSLY 1
1 [ToBTOpEHME TEMBI «ArperaTHble COCTOSIHUS BELIE-

CTBa»

[ToBTOpEHME TEMBI «ArperaTHbIE€ COCTOSIHUS BENIE-
CTBa»

Uszmepenue koappuyuenma nosepxnocmnozo namsidcenusi Mzmepenue abco-mom- |1
HOU 81AACHOCMU 8030YXA U OYEHKA MACCHL NAPO8 8 NOMEUWeHUU
H3mepenue ko3 uyuenma nosepxnocmnoco Hamsxcenuss Mzmepenue abco-mrom- |1
HOU B1AJCHOCMU 8030YXA U OYEHKA MACCHL NAPOE 8 NOMEUWeHUU

Obobwarowuil ypox 1
68 Pe3seps 2/10 170
11 knace
Ba3oBblii ypoBeHb (2 yaca) Yray6JieHHblii ypoBeHb (5 4acoB)
PA3JIEJI 4. DJIEKTPOMHAMMKA (11 4) PA3JIEJ 4. DJIEKTPOJJMUHAMUKA (27 )
Tema 4. Maznumnoe none. dnekmpomaznumnasn unoykyus (11 u) Tema 4. Maznummnoe none (14 )

[TocTrostHHBIE MarHuTHL. B3auMoieiicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE (B3anmMoaencTBUE MOCTOSHHBIX MArHUTOB U IIPOBOJIHUKOB C TOKOM. MarautHoe
noJie. Bekrop MarHuTHOM MHAYKUMU. [I[pUHIMI CynIEPIO3UIIMM MarHUTHBIX  [r1oJie. BekTop MarHuTHOM HHAYKIUU. [I[pUHIMIT Cynepno3UIIMM MarH UTHBIX
noseil. Jlunuu marautHoM uHAykuuu. KaptrHa qTuHui MaraHuTHOM MHAYKIMK |noJied. JIMHUKM MarHuTHOM MHAYKIMK. MarHuTHOE 1oJie MPOBOJIHUKA C TOKOM
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hange
< > V/‘fi':

(mpsIMOTO MPOBOJIHUKA, KaTyLIKU U KpyroBoro BUTka). OnelT Opcrena. <
Awmnepa, e€ HanpaBiieHrue U MoayJb. Cuila JlopeHua, e€ HanpaBieHUE U M b
MarHUTHOTO JIBI>xeHue 3apsHyKEHHOM YaCTHIIBI B OJTHOPOJHOM MarHUTHOM 1oJie. PaboTa cui s
I10JIs1 JUTMHHOT'O MTPSIMOTO MPOBOJIHMKA U 3aMKHYTOT'O KOJIbIIEBOTO POBOIHUKA, |JIopeH1ia. MaruuTHoe noJie B BelecTse. Peppomaznemuxu, napa- u

KaTymku ¢ TokoM. OneIT Opctena. BzaumoaeiicTBue mpoBOIHUKOB C TOKOM.  |QuamacHemuxu

Cuna Amnepa, €€ MOAYJIb U HallpaBJICHUE. Texnuueckue ycmpoiucmea U MeXHOIO2UYECKUEe NPoYeccyl: IPUMEHEHHU
Cuna JlopeHua, e€ MOAyJb U HanpaBieHUe. J{BryKeHe 3apsKEeHHOM YaCcTUIbl  |TOCTOSTHHBIX MAarHuTOB, JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP
B OJIHOPOJHOM MarHuTHOM mnoje. PaGora cuibl AJIEKTPOABUraTeNb SIKoOU, yCKOPUTEIU 3JIEMEHTaPHBIX YaCTHULL.
Jlopenna. SIBnenue >1eKTpOMarHUTHOM MHAYKUUU. [10TOK BekTOpa MarHuTHON | /Jemoncmpayuu
naaykuuu. O/1C nnaykuny. 3aKoH 3JIeKTpOMarHuTHONW nHAYKIuu Papases. 1. Kaprtuna nuHu MHAYKIMY MarHUTHOTO MOJIS IOJIOCOBOTO U MOJIKOBO-
Buxpesoe snexrpuueckoe nose. 31C nHAYKIUY B IPOBOJAHUKE, ABHKYILIEMCS 00pa3HOTO MOCTOSIHHBIX MarHUTOB.
IIOCTYIIATEIBbHO B OJHOPOJHOM MarHuTHOM noJie. [Ipasuno Jlenna. 2. Kapruna nuHWII MarHMUTHOW WHIYKIWW TIOJS UIMHHOTO MPSMOTQ
NunykTuBHOCTE. SIBNIeHne camomuaykunu. 3/]C camonHyKnuu. IIPOBOJIHAKA M 3aMKHYTOTO KOJIBIIEBOTO TMPOBOJHHUKA, KATYIIKNA
OHeprust MarHUTHOTO MOJISI KATYIIKH C TOKOM. C TOKOM.
DJIEKTPOMAarHuTHOE TOJIE. 3. BzauMmojeiicTBHEe ABYX TPOBOHUKOB C TOKOM.
Texnuueckue ycmpoucmea u npakmuyecKkoe npumeHeHue: TIOCTOSTHHBIE 4. Cuna Amrmepa.
MAarHuThl, IEKTPOMArHUTHI, DJIEKTPOJABUIATENb, YCKOPUTEIN JIEMEHTAPHbIY 5. JletictBue cuibl JlopeHIa Ha HOHBI AIEKTPOJIUTA.
YacCTHUILl, UHAYKIMOHHAS I1€Yb. 6. HaOmoneHue nBHKEHUS MMydKa JIEKTPOHOB B MArHUTHOM IIOJIE.
7. TlpunHiun NEHCTBUS ANEKTPOU3IMEPHUTEIHBHOTO npubopd
Hemoncmpayuu MAarHUTORJIEKTPUYECKOU CUCTEMBI.

1. OmsiT Opcrea. Yuenuueckuii 3xcnepumenm, nabopamopnuvie padomot, nPAKMUKym

2. OTKJIOHEHHE 3JIEKTPOHHOTIO ITy4Ka MATHUTHBIM IIOJIEM. 1. HccnenoBanue MarHUTHOTO I0JISL IOCTOSIHHBIX MarHUTOB.

3. JIMHUM MHIYKIMU MAarHUTHOTO TOJISL. 2. HWccnenoBanue cBOMCTB (peppOMarHeTUKOB.

4. BsanMozelicTBHE IBYX TIPOBOJIHUKOB C TOKOM. 3. HccnenoBanue nefCTBUS MOCTOSIHHOIO MarHuTa Ha paMKy € TOKOM.

5. Cuna Amnepa. 4. Wzmepenue cuibl Amrepa.

6. [MeiictBue cuibl JIopeHiia Ha HOHbI IEKTPOJIUTA. 5. H3yueHue 3aBUCUMOCTHU CUJIBI AMIIepa OT CUJIbI TOKA.

7. SIBieHue 2IEKTPOMArHUTHOW UHAYKIIUH. 6. OmnpeneneHue MarHUTHON MHIYKIIMU HAa OCHOBE M3MEPEHUS CHIIBI

8. lIpaBuno Jlenma. Amnepa.

9. 3aBucuMoctb J/]C MHAYKIIMHU OT CKOPOCTH U3BMEHEHHUSI MarHUTHOTO

MIOTOKA.

10. SIBneHHE CAaMOMHIYKIIHMH.
Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomoi
1. HM3ydeHne MarHMTHOTO IOJI KAaTYIIKH C TOKOM.
2. HccnenoBaHue neiicTBUS IOCTOSIHHOIO MarHUTa Ha paMKy € TOKOM.
3. MHccnenoBanue siBI€HUS 2JI€KTPOMAarHUTHON MHIYKIKU. Mup
npogeccnii. 3HakoMcTBO ¢ By3amu I. 0. Camapa u Camapckoii
obnactu YHuBepcurer - Camapcekmii TAYhttps://ssaa.ru/
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Qj\c\‘a”qe Lo

Tema 5. Inexkmpomacnumnasn unoykyus (13 u)

SIBneHME 2EKTPOMAarHuTHOM MHAYKIMU. [I0TOK BEKTOpa MAarHUTHON MHYKIIUH.
O/1C unaykuuu. 3aKoH 3JeKTpoMarHuTHOM UHaykuu Papanes. Buxpesoe
anekrpuueckoe nojie. Toku @yko. DJ[C MHAYKIIUU B IPOBOIHUKE, IBUKYIIEMCSI
IIOCTYIIATEIbHO B OJHOPOIHOM MarHuTHOM noJe. [Ipasuito Jlenna.
NunyxruBHOCTH. KaTyllika HHIYKTUBHOCTH B LIENIH IOCTOSIHHOTO TOKA. SIBiIeHue
camouHaykuu. J1C caMOMHAYKIIMU. DHEPrusi MAarHUTHOTO T0JIS KaTyILKU
C TOKOM. DJIEKTPOMAarHuTHOE I0Jje

Texnuueckue ycmpoticmeéa u mMexXHOIO2UYeCKue npoyeccyl: UHIAYKIMOHHAS
1e4yb, COJICHOW[, 3alIMTa OT JJIEKTPU3ALMMU TEl NPHU IABUKECHUU B MarHUTHOM
10JIE 3€MIIH.

Hemoncmpayuu

HabGmroieHre sSIBIICHUS JIEKTPOMArHUTHON WHTYKITHH.

2. MUccnenoanue 3aBucumocTt IJIC HHIYKIIMH OT CKOPOCTH U3MECHECHHS
MardyuTHOTO MTOTOKA.

3. IlpaBwmiio Jlenma.

4. TlageHune MarHuTa B ATIOMUHUEBON (MEIHOMN) TpyOe.

5

6

=

SIBneHre caMOVHTyKITUH.
UccnenoBanue 3aBucumoct  JIJIC CaMOMHAYKIMH OT CKOPOCTH|
W3MEHEHUS CUILI TOKA B IEIIH.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomol, npaKmuKym
1. HUccnenoBanue sSBICHUS AIEKTPOMArHUTHON UHAYKIUH.
2. OmpeneneHne UHAYKIUNA BUXPEBOTO MArHUTHOTO MOJIS.
3. HccnenoBaHue sIBJICHUS CAMOWHTYKIIHH.
4. COopka MOJenu 3JIeKTPOMarHUTHOTO TeHepaTopa.

PA3JIEJI 5. KOJIEBAHU A U BOJIHBI (24 4) PA3/IEJI 5. KOJIEBAHMA Y BOJIHBI (60 1)
Tema 1. Mexanuueckue Kon1ebanus u 3J1eKmMpoMazHunHole Koieoanus Tema 1. Mexanuueckue koneoanusn (10 u)
(EA))
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OarenpHas cuctema. CBOOOIHBIE MEXaHHMYECKUE KOIEOaHus!.
¥ 1onnyeckue kosebanus. [lepuos, yacrora, aMmruuTyaa 1 ¢asza KojaeOaHHH.
LipY’KHUHHBIA MAasATHUK. MaTeMaTU4eCKU MasTHUK. YPaBHEHUE
rapMOHHYECKUX KoJiebanuil. [IpeBpailienne 3Heprun npyu rapMOHU4YECKUX
KOJICOAHUSIX.
Konebarenbnblii kKoHTYp. CBOOOIHBIE 2IEKTPOMArHUTHBIE KOJICOAHHS B
UJI€aIbHOM KOJIeOATeIbHOM KOHTYpE. AHAJIOTUs MEX]ly MEXaHUUECKUMHU U
AJIEKTPOMAarHuTHBIMU KoseOanusiMu. @opmyna ToMcoHa. 3akoH coXpaHEeHUs
SHEPTUH B UJICATLHOM KojiebaTtenbHOM KOHTYype. [IpeacraBienue o
3aTyXarolux KojebaHusax. BeIHy)KIeHHbIE MEXaHUUYeCKue KoueOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 37IEKTPOMarHUTHbIE KOJIEOaHUsI.
[lepemennsbiit Tok. CUHYCOUJANIbHBIN TEpEMEHHBIN TOK. MOILTHOCTh
MEPEMEHHOT0 TOKa. AMIUIUTYTHOE U JEHCTBYIOIIEe 3HAaU€HUE CUIIbI TOKA U
HanpspkeHus. Tpancdopmarop. [IponsBoacTso, nepegaya u norpedieHue
ANEKTPUYECKON SJHEPIUU. DKOJOTUYECKHE PUCKH MPU ITPOU3BOCTBE
anekTposHeprun. KynbTypa ucrnonb30BaHus 3J€KTPOIHEPTUH B TOBCETHEBHOM
KU3HU

Texnuueckue ycmpoucmea u npakmuieckoe npumeHenue: dIEKTPUICCKUN
3BOHOK, T€HEpATOP NEPEMEHHOT0 TOKA, IMHUM dJIEKTponepesay.

Hemoncmpayuu

1. HccrnemoBanue mapaMeTpoB KoyieOaTeIbHON CUCTEMBI (TTPYKUHHBIN
WM MaTEMaTHYECKUN MAsITHHK).
Hab6nronenne 3aryxaronux KojaeOaHu.
HccnenoBanue CBOMCTB BEIHYXJICHHBIX KOJICOAHHIA.
Hab6nronenue pe3onaHnca.
CB0OO/THBIC AJIEKTPOMArHUTHBIC KOJICOAHNSI.
OcnumiorpaMmsel (3aBUCMMOCTH CHJIBI TOKa M HAIIPSDKEHUS OT
BPEMEHH ) JUTsI DJIEKTPOMArHUTHBIX KOJICOaHHA.
Pe3onaHc nipu nocienoBaTeabHOM COEAMHEHUH PE3UCTOPA, KATYILIKH
WHJYKTUBHOCTU U KOHJIEHCATOPA.

8. Mojenb IMHUM AIIEKTPOTIepEAAYH.
Yuenuueckuii 3xcnepumenm, nabopamopnwie pabomut

1. HccnenoBanue 3aBUCHMOCTH TEPUOJIa MANIBIX KOJeOaHU Tpy3a Ha
HUTH OT JJIMHBI HUTH U MacChI Tpy3a.
HccnegoBanue mepeMeHHOro TOKa B LIEMM M3 TOCIEAO0BATEIBHO

o vk W

2.

KonebarensHas cucrema. CBoOOqHbBIE KOJIEOAHUS.

D70 -tra

DHepreTUYecKoe onucaHue (3aKOH COXpaHEHUsI MEXaHUYECKOU SHEPTHUH ). Bbi6 e
OUHAMUYECKO20 ONUCAHUS 2APMOHUYECKUX KONeDAHUU U3 UX DHEPLemUYecKO20
U KUHeMAmu4ecko2o ONUCAHUsL.
Amnaumyoa u ghaza konedanuii. Cesa3b amMniumyowvl KoaeoaHull UCXoOHOU
BENUYUHBL C AMNAUMYOAMU KOIeOAHUll eé CKOPOCMU U YCKOPEHUS.
[Tepuon u yactora konedbanuii. [lepruoa ManbIx CBOOOIHBIX KOJICOAHMI
MaTeMaTH4ecKkoro mMastHuka. [lepro 1 cBoOOHBIX KOJIeOaHUH TIPYKUHHOTO
MasTHUKA.
[TonsiTue o 3aTyxatonux kojaebanusx. BeiHyxieHHbIe Konebanus. PezoHaHc.
Pe3onancHas kpuBas. BiausHue 3aTyxaHus Ha BUJ pe30HAHCHOW KPUBOM.
ABTOKOIEOAHUS

Texnuueckue ycmpoiicmea u mexHojlo2udecKkue npoyeccovl. METPOHOM, Yachl,
Kauesu, My3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu
1. 3anuce xo1e0aTeIbHOrO ABIKEHUS.

2. HaOmroneHne HE3aBUCUMOCTHU TIEPHOJIa MAJIBIX KOJIeOaHMW Tpy3a Ha
HUTH OT aMIUTATYIBI.

3. MHccnenoBanme 3aryxarmmmx KOJEOAHWNH W 3aBUCUMOCTH TIEPHO.Y
CBOOOHBIX KOJICOAHH OT COTIPOTHRBIICHUS.

4. WccrenoBaHue KoJeOaHHWH Tpy3a Ha MAacCHBHOW MPYXHHE C IENb]
(dbopMHUpOBaHHS MPEACTABICHUN 00 MaeaTIbHOW MOJCIH IPYKUHHOT]
MasITHHKA.

5. 3aKoH COXpaHEHHUs SHEPTHU MPHU KOJIeOaHUIX Tpy3a Ha MPYKUHE.

6. HccrnenoBanue BBIHYXICHHBIX KOJICOAHHIA.

7. HaOmroneHnue pe3oHaHca.

Yuenuueckuii sxcnepumenm, nabopamopusie padomol, npaKmMuKym

1. Wszmepenue nepuoga  CBOOOJHBIX  KOJIEOAHMH ~ HMTSHOTO
U IIPYKHUHHOTO MAasTHUKOB.

2. H3yueHue 3aKOHOB JIBUXKEHHUS Teja B XOJe KoJieOaHWH Ha yHpyrom
HoJBECE.

3. HW3ydeHue ABMIKEHUS HUTSHOTO MasTHUKA.

4. TlpeoOpazoBaHue SHEPTUU B IPY>KUHHOM MasiTHUKE.

5. MHccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXalOLINX KOJICOAHUH.
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COEIMHEHHBIX KOHAEHCATOPA, KATYLIKU U PE3UCTOpA.

6. HccrnenoBaHue BEIHYKICHHBIX KOJICOAHUIA.

Tema 2. dnekmpomaznummste koneoanus (15 u)

KonebarenpHbliii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUs
B HICAJIbHOM KoJsiebaTenbHOM KoHType. DPopmyia Tomcona. Cesazb amniumyovl
3apsa0a KOHOEHCamopa ¢ AMIIUMYOO0U CUIbl MOKA 8 KOJlebameibHOM KOHmYype.
3aKOH COXpaHEHMsI SHEPTUHU B UACATIbHOM KOJI€0OaTEIbHOM KOHTYPE.
3aryxaromime 3JeKTpOMarHUTHbIE KojieOaHus. BelHyX1eHHbIE
AJIEKTPOMArHUTHBIEC KOJICOaHUSI.
[lepemennbIii TOK. MOIIIHOCTH IEPEMEHHOTO TOKA. AMIUIUTYTHOE
U JeiCTBYyOIIee 3HAYEHNE CHIIBI TOKA U HAIIPSDKEHUS TP pa3iInyHoi popme
3aBUCHUMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.
Cunycouodanvhwiii nepemennwviii mok. Pesucmop, konoencamop u kamywka
UHOYKMUBHOCMU 8 YeNnU CUHYCOUOAIbHO20 NepemMeHH020 moka. Pezonanc mokos.
Pesonanc nanpsowcenuii.
Wneanbublii Tpanchopmatop. [IponsBoacTso, nepenava u notpedieHue
3JIEKTPUYECKON SHEPTHUU.
OKOJIOTUYECKHE PHUCKM TpU TPOMU3BOJCTBE dJIEKTposHepruu. KymbTypa
WCIIOJIb30BaHNUS 3JIEKTPOIHEPTUU B IOBCEAHEBHOM KU3HU.
Texnuueckue ycmpoucmea u mexHoi02udecKue npoyeccol. EKTPUYECKUN
3BOHOK, T€HEpaTOp NEPEMEHHOTO TOKA, JINHUU dJIEKTponepeaay.
Hemoncmpayuu
1. CBoOomHBIEC 2JIEKTPOMArHUTHBIE KOJICOAHUSI.
2. 3aBHCHMOCTbH YaCTOTHI CBOOOJHBIX KOJIOAHUN OT MHAYKTUBHOCTH
1 EMKOCTHU KOHTYpa.
OcuorpamMmbl 3J1€KTPOMArHUTHBIX KOJIEOaHHIA.
['eHeparop He3aTyXarIUX IEKTPOMATHUTHBIX KOJIeOaHuil.
Mopenb 31eKTpOMarHUTHOTO TeHepaTopa.
By eHHbIE CHHYCOUAATbHBIE KOJICOaHNSI.
Pesucrop,  kaTymka  HWHOYKTUBHOCTM W KOHJIEHCATOpP B IIENH
NIEPEMEHHOTO TOKA.
8. Pe3oHaHC mpu mocienoBaTeIbHOM COEIUHEHHUH PE3UCTOpa, KaTYILKU
MHJIYKTUBHOCTU U KOHJEHCATOpa.
9. VYcTpoilcTBO M IPUHIMI ASHCTBHS TpaHChopMaTopa.
10. Mogenb TUHUY AIIEKTPOIEpeIayn.
Yuenuueckuit sxcnepumenm, nadopamopnsie pabomol, npaKmuKym

No ok~ w
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1. W3yuenwue TpanchopmaTopa.
2. HccnenoBanue — MEpeMEHHOrO  TOKa  4epe3
COCIMHEHHBIC KOHACHCATOP, KATYIIKY U PE3UCTOP.
3. HaOmronenue 31eKTpoOMarHiTHOTO pe30HaHCA.
4, HCCHGI{OB&HHG pa6OTLI HCTOYHHKOB CBETA B LCIIHU ICPCMCHHOT'O TOKA.

Tema 3. Mexanuueckue u y1iekmpomaznummnute oansl (5 u)

Tema 3. Mexanuueckue u snekmpomazuumnote eoanst (10 u)

MexaHnnyeckue BOJIHBI, yciaoBus pacrpoctpanenus. [lepuon. CxkopocTsb
pacnpocTpaHeHus 1 JUIMHA BOJIHBI. [lonepeunsie u IpoA0IbHbIE BOJIHBI.
WNuTtepdepenius u nudpakuns MexaHn4eckuX BOJH. 3ByK. CKOpOCTh 3ByKa.
I'pomkocTs 3Byka. BoicoTa ToHa. TeMOp 3ByKa. DJI€KTPOMarHuTHbIE BOJIHBI.
YcnoBust n3mydeHus 3JeKTPOMAarHUTHBIX BOJIH. B3aumHas opueHTanus
BeKTOpOB E, B, V B anekTpoMaruuTHO# BosiHe. CBOMCTBA AJIEKTPOMArHUTHBIX
BOJIH: OTpa’keHHUE, MpeJoMIIeHUE, OoJsIpu3anusl, TudpaKius, UHTephepeHIIHs.
CkopocTb 25eKTpoMarHuTHBIX BoJH. [lIkaa anekTpoMarHuTHBIX BOJIH.
[IpuMeHeHMe IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U ObITY. [IpuHIMIBI
PafrOCBA3H U TeNIeBUIeHUS. Pagnonokanys. DNeKTpOMarHuTHOE 3arpsi3HEHNE
OKpYKalolle Cpeibl.

Texnuuecxkue ycmpoiucmea u NpaKxmuyeckoe npumeHeHue: MY3bIKAIbHBIE
WHCTPYMEHTBI, YJIbTPa3BYKOBasl TUArHOCTHKA B TEXHUKE U MEIULIMHE, pajap
paauonpuEéMHUK, TEIEBU30D, aHTeHHA, TeiaedoH, CBU-neys.

Jlemoncmpayuu

1. OOpa3oBaHHe U PACIPOCTPAHEHHUE MOMEPEUHBIX U MPOJIOJIBHBIX
BOJIH.
Konebmromieecs Teso kKak HCTOUHUK 3BYKa.
HaOmonenue otpaskeHus ¥ MPeIoMIICHHS MEXaHUYECKUX BOJIH.
Habmonenue nntepdepeHiuu u 1udpakiiuu MEXaHHUECKUX BOJTH.
3BYKOBOH pPE30HAHC.
HabGnronenue cBs31 TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILJIUTYI0M
Y 4acTOTON KoeOaHUM.
HccnenoBanue CBOMCTB  DJIEKTPOMArHUTHBIX BOJH: OTPaXKEHUE,
IpeoMIIeHUe, oJisipu3anus, tudpakuus, uareppeperuns. Mup
npogeccnii. 3HakomcTBO ¢ By3amu I. 0. Camapa nu Camapckoit
o0Jactu IIpuBosAKCKHIl rocy1apCTBEeHHbIN YHMBEPCHTET Iy Tel
cooOmenusihttps://www.samgups.ru/

o vk wnN

Mexanudeckre BOJTHBI, YCIOBHUA UX pacrpocTpanenus. [lonepeunsie
Y TIPOJI0JIbHBIE BOJIHBL. [lepro1, CKOpOCTh pacpoCTpaHEeHUs U JUTMHA BOJTHBI.
CBoiicTBa MEXaHUYECKUX BOJIH: OTPAKEHHE, TIPETOMIICHHE, HHTEPHEPECHITUS
U audpakuus.
3Byk. CkopocTs 3ByKa. [ pomkocTs 3ByKa. Beicota ToHa. TemOp 3ByKa.
[IlymoBO€ 3arps3HEHNUE OKPYKAIOIIECH CPEIbI.
DNIeKTPOMarHUTHBIC BOJIHBI. Y CIIOBUS U3ITy4EHUS AIIEKTPOMArHUTHBIX BOJTH.
B3anmMuas opueHTanys BEKTOPOB B 3JIEKTPOMArHUTHON BOJTHE.
CBoiicTBa 31EKTPOMarHUTHBIX BOJIH: OTPaK€HUE, IPEJIOMIICHUE, TOJIspU3alius,
unTepdepenuus u qudpaxmus. [llkana snekrpoMarHuTHEIX BoJH. [IpuMenenue
AIEKTPOMArHUTHBIX BOJIH B TEXHUKE U ObITY. [IpUHLIUITBI pagroCBs3U
U TeneBuAeHusA. Paguonokamus. DJIEKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOIIEH
cpenbl

Texnuyeckue ycmpoucmea u npaKkmuyeckoe HpUMeHeHUue: MY3bIKaJIbHBIC
UHCTPYMEHTHI, pajap, paJuoNpuEéMHUK, TEJNEBU30p, aHTeHHA, TenedoH, CBY-
neyYb, YATPA3BYKOBAs JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpayuu

1. OO0pa3oBaHue U pacIpPOCTPAHEHUE NONEPEYHBIX U IPOJAOJIBHBIX BOJIH.

2. Konebuomuieecs Te10 Kak HCTOYHUK 3BYKA.

3. 3aBUCHMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJeOaHui.

4. HabmoneHue oTpaxeHus U MPeJoOMIICHUS MEXaHUYECKUX BOJIH.

5. Habmonenue natepdepeHun U JUPppakuil MEXaHUUECKUX BOJH.

6. AKycTHYeCKHUI pe30HAaHC.

7. CBolicTBa y/IbTpa3ByKa 1 €ro IpUMEHEHHE.

8. HabmioneHue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C AMILUIUTYI0M
¥ YaCTOTOMN KoJieOaHUil.

9. MHccnenoBaHue CBOWCTB 3JEKTPOMAarHUTHBIX BOJH: OTpaKEHHE,

npeIoMIIeHUE, MoJisipu3anus, Tuppakuus, HHTeppepeHns.
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10. O6napyxeHne nHpPaKPacCHOTO U YAbTPAPHOIETOBOTO H3ITyde
Yuenuueckuit 3xkcnepumenm, nabopamopnule pabomoi, RpaKmMuKym
1. W3ydeHue mapameTpoB 3BYKOBOW BOJIHBI.
2. V3yuenme  pacmpoCTpaHEHHsS  3BYKOBBIX
IPOCTPAHCTBE.

BOJIH B 3aMKHYTOM

Tema 4. Onmuxa (10 )

Tema 4. Onmuka (25 u)

I'eomerpuueckas onruka. [ IpsmonnHerHOe pacIpOCTPaHEHUE CBETA B
OHOpOIHOM cpene. ToueuHblid HICTOYHUK CBeTa. JIyd cBeTa.

Otpaxxenue cBera. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHune nzodpaxeHuii B
IJIOCKOM 3€pKajie.

[Ipenomiienne cBeta. 3aKOHBI MPETOMIICHHS CBeTa. AOCOJIIOTHBIN MTOKA3aTelb
npenomiieHusd. [lomHoe BHyTpeHHee oTpaxenue. [IpenenpHbIil yroi mojxHoro
BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceeta. Cnoxxubiii coctaB 6enoro ceerta. L{ser. Cobupatomue u
pacceuBaroIIe JUH3BI.

Tonkas nuH3a. DOKYCHOE paCCTOSTHUE M ONITUYECKAs CHJIa TOHKOMW JIMH3BI.
[TocTpoenne n3o0pakeHUH B COOMPAIONINX M PACCEUBAIOIITUX JINH3AX.
dopmyna TOHKOW JTUH3bL. YBEIMYECHHE, TaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBas ontuka. Uatepdepenius ceera. KorepeHTHBIE HCTOYHUKH.
YcnoBus HaOMOICHUS MAKCUMYMOB U MUHUMYMOB B UHTE€P(EPEHIIMOHHON
KapTUHE OT JABYX CHH(}a3HBIX KOTEPEHTHBIX UCTOYHHKOB.

Hudpakuus cera. JudpaxironHas pemérka.

YcnoBue HaOIOICHUS TTTABHBIX MAKCUMYMOB TIPH MaJICHUN
MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera

Texnuueckue ycmpoucmea u npakmuieckoe HnpuMeHenue. OYKH, Iyna
¢doroanmnapar, IPOEKIMOHHBIN anmnapar, MUKPOCKOII, TE€JIECKOIl, BOJOKOHHAs
OITHKA, TU(PPAKINOHHAS PEHIETKA, TIOISIPOUSL.

Jemoncmpayuu

1. llpsamosMHENWHOE pacIpOCTpaHEHUE, OTPAKECHUE U IIPEIOMIICHUE
ceeta. OnTuyeckue npudopsI.
ITonHoe BHyTpeHHEE oTpaxkeHue. Monens cBeToBOAA.

[IpssMonMHENHOE pacpoCTpaHEHUE CBETa B OJTHOPOAHOM cpene. JIyd cBera.
Toueunslit HCTOUHMK cBeTa. OTpakeHUE CBETa. 3aKOHBI OTPAKEHUS CBETA.
[Toctpoenne n3zobpaxenuit B mockom 3epkaie. Cihepuueckue 3epkana.
[Ipenomnenue cBeta. 3aKOHBI IPETIOMIICHHS CBETa. AOCOJIFOTHBIN MOKa3aTeINb
npenomiieHusi. Omuocumensvhwili nokazamensb npenomienus. Illocmosncmeo
yacmomel ceema u COOmHouleHue ONIUH 80JIH NPU nepexooe
MOHOXPOMAMu4ecko20 ceema uepes 2panuyy pazoeia 08yx ONMu4ecKux cpeo.
Xoo nyuett 6 npuzme. Jlucnepeus cera. CiioxKHBIN cocTaB Oeoro ceeta. LIBeT.
[TomHOE BHyTpeHHEe oTpakeHue. [IpeaenbHbIi yroa NoJIHOrO BHYTPEHHETO
otpaxenus. Coouparowue u pacceusaroujue nun3vl. ToHkas nun3za. DokycHoe
pacCTOSIHUE U ONTHYECKAsl CUjla TOHKOM JIMH3BI.

3asucumocms hoxycHo2o paccmosanus MoHKoU cghepuieckoli TUH3bl Om eé
ceomempuu U OMHOCUMENbHO20 NOKA3ZAMENA NPEeNOMIEHUS.

®opmyra TOHKOH JIMH3BI. YBEJIMYEHUE, JaBAEMOE JIMH30M.

(X00 nyua, npoweduieco 1un3y noo npoussoIbHbLIM YelloM K €€ 21A8HOU
onmuueckoti ocu. [locmpoerue u300padiceHuti MouKu u ompesxa npsamou

8 COOUPAIOWUX U PACCEUBAIOUUX TUHZAX U UX CUCTEMAX.

Onmuueckue npubopwl. Paspewarowas cnocoonocms. 1 1a3 kak onmuyeckast
cucmema.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKOU ONTUKH.

Bonnosas ontuka. Marepdepennus cBera. KorepeHTHbIE HCTOUHUKH. Y CIIOBUS
HAOIOICHUS] MAKCUMYMOB U MUHUMYMOB B UHTEP(HEPEHIIMOHHON KapTUHE OT
JIBYX KOTEPEHTHBIX UCTOYHUKOB. [IprMephl Ki1accuueckux HHTEp(epeHITMOHHBIX
CXEM.

Hudpaxmus cera. JudpakimonHas peméerka. YcinoBre Hablmro1eHNs TTIaBHbIX
MaKCMMYMOB P MaJ€HUU MOHOXPOMATHUYECKOTO CBeTa Ha AU(PPaKIIMOHHYIO
PELIETKY.

[Tonsipusanus ceera

Texnuueckue ycmpoﬁcmea U mexnojocuyeckue npoyeccovl. OYKM, JIyIa,

HccnenoBanue CBOWCTB M300paKEHUI B JIMH3aX.
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4.  Mozenu MUKPOCKOIIA, TEJIECKOTA. neprckon, Qoroarnmnapar, MUKPOCKOII, TPOCKLIMOHHBII armnapar, Ipock.

5. HaGmonenue untepdepeHunn caera. OIITHKH, BOJIOKOHHAS ONTHKA, TU()PAKIMOHHAS PEHIETKA.

6. Habmopnenue qudpaxiuu csera. Jemoncmpayuu

7. Habmonenue nucnepcuu cBera. 1. 3akoHbI OTpakeHHUs CBETA.

8. TloxyueHue CrieKTpa ¢ MOMOIIBIO TIPH3MBIL. 2. MHccaenoBaHue NpeaoMIIEHHS CBETA.

9. IlomydeHue crieKTpa ¢ MOMONIBIO AUPPAKIUOHHON PEIIETKY. 3. HaOmoneHne noaHOTo BHYTPEHHETO OTpayKeHUs. MOIesIb CBETOBO/A.
10. HabmroneHue nomnspusauy cBeTa. 4. MHccnemoBaHue Xo/a CBETOBBIX ITyYKOB Yepe3 IUIOCKOMAPAIICIBHYIO

Yuenuueckuit skcnepumenm, nabopamopnsvie pabomot TUTACTUHY U TIPU3MY.

1. HM3mepeHue mokasaress MpeIOMIICHUS CTEKIIA. 5. HccrnenoBaHue CBOMCTB M300pakKCHUIA B JIMH3AX.

2. HccnenoBanue cBOMCTB U300payK€HUH B JIMH3AX. 6. Monenn MEUKpPOCKOTIa, TEIEeCKOTIa.

3. HaOmronenue qucrniepcuu cBeTa. 7. HaGnronenue naTepepeHIum cBeTa.

8. HaOmroneHue BeTOB TOHKUX IIEHOK.

9. HabmoaeHue qudpakiyu cBera.

10. Uzyuenme nudpakmOHHON PETIETKH.

11. HaGmronenue qudpakIOHHOTO CIIEKTPA.

12. HaGnrojeHue TUCTICpCHH CBETA.

13. HaGmroneHnue noasipu3aiiy CBeTa.

14. [IpumeHeHue NOASPOUAOB IS U3YUECHUS MEXaHUYECKUX HANPSDKEHHM
Yuenuueckuii sxcnepumenm, nadbopamopnsie pabomol, npaKmuxKym

1. Usmepenue nokazareis MpeIoMIICHUS CTEKIIA.
2. HccnemoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUSI OT BEIECTBA
(Ha mpUMepe KUIKUX JIUH3).
H3mepenue (oKyCHOTO pacCTOSIHUS PACCEUBAIOIIUX JIMH3.
[Tonyuenue n3o0pa>keHus: B cCUCTEME U3 IIOCKOTO 3epKajla U JIMH3bI.
[Tonyuenue n3o00pa>keHusi B CUCTEME U3 JIBYX JIMH3.
KoHnctpynpoBanue TeneCKOMMYECKHX CUCTEM.
Habmonenue nudpakunu, uHTephepeHIny 1 MOJIAPU3aIUU CBETA.
W3yuenue monsipu3aliiil CBETa, OTPAKEHHOTO OT IOBEPXHOCTH
JTUDIIEKTPUKA.
9. WsyueHue untepdepeHIny Ja3epHOr0 UIITYyIEHHU Ha IBYX IIENSX.
10. HabmtoieHre MCepCcum.
11. Habmtoienue u uccneaoBanue u(paKimOHHOTO CIIEKTPA.
12. 3mepeHue UTMHBI CBETOBOM BOJIHBIL.
13. [lonyuenue cmekTpa W3INy4eHUS CBETOAMOJAa TPH  TTOMOIIH
TU(PPAKIIUOHHON PEIIETKH.

ONo AW
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PA3JIEJ 6. OCHOBbI CITELIUAJIbHOY TEOPUU OTHOCUTEJIbHC
1)

4

C

“lema L. Ocnoewt CTO (44

Tema 1. Ocnosot CTO (5u)

['panuLIBI TPUMEHUMOCTH KJIIACCUYECKOU MEXaHUKH. [TocTynaTel
CIIELIMAIBHOM TEOPUH OTHOCUTEIBHOCTU: UHBAPHUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, MPUHIIUAI OTHOCUTEIILHOCTH DUHINITEHHA
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aM€eUIEHUE BPEMEHHU U COKpAaIllEHUE
JUTUHBI.

DHEeprusi ¥ UMITYJbC PENSITUBUCTCKON YaCTHUIIBL.

CBs13b MacCCHhI C SHEPTUEH U UMITYJIBCOM PEISITUBUCTCKOM YaCTHIIBI. DHEPTUS
MOKOSA

I'paHuLIBI MPUMEHUMOCTHU KIIACCUYECKON MeXaHUKH. [locTynarsl ciennanbHOM
TEOPUHU OTHOCUTEIIBHOCTH.
[IpoctpancrBenHoO-BpemeHHOM nHTEepBai. [IpeoOpasosanus Jlopenna. Ycnosue
IPUYUHHOCTU. OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHU
Y COKpAIllCHUE JUIVHBI.
DHeprus U UMITYJIbC PENATUBUCTCKON YaCTULIBI.
CBs13b Macchl € SHEPrUe U UMITYJIbCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPrus
HOKOs
Texnuueckue ycmpoucmea u mMexHOI02UYeCKUue npoyecchyi.
NPUEMHHKH, YCKOPUTENIN 3apSKEHHBIX YaCTHII.
Yuenuueckuit sxcnepumenm, nabopamopnvie pabomuot, npaKmuKym
Onpenenenvie  WMIyJdbCa UM DHEPTMM  PEIATUBUCTCKUX  YaCTHII
¢doTorpadusM TPEKOB 3apsXKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

CITYTHHUKOBBIG

(o]

PA3JIEJI 7. KBAHTOBA S ®3UKA (15 u)

PA3JIEJI 7. KBAHTOBA S ®3UKA (25 u)

Tema 1. Inemenmot keéanmoesoit onmuxu (6 u)

Tema 1. Kopnyckynsapho — éonnosoii Oyanusm (15u4)

®dotonbl. Dopmyia [lmanka cBsi3u 3HEPTUU POTOHA C €0 YACTOTOM. DHEPTHs
U uMIynbc GpoToHa

OtkpeiTue u uccnenopanue Gorodddexra. Onwitel A. I'. CroneToBa. 3aKOHbBI
dhoTtorddekra. YpaBuenue DitHmreitHa s hotoddhdexra. «KpacHas
rparuna» Gororddekra. laBnenue ceera. Onbite [1. H. JIebenena.
XHUMHUYECKOE NENCTBUE CBETA.

Texnuueckue ycmpoucmea u npaxmuieckoe npumenerue: (OTO3IEMEHT,
¢doTosaTuuK, coaHeyHas 0aTapest, CBeTOAHO.

Hemoncmpayuu
D013 PeKT Ha YCTAaHOBKE C ITMHKOBOM MIIACTUHOM.
HccnenoBanue 3ak0OHOB BHEIIHEro (oto3ddexTa.
Ceerommon.
Counneunas 6arapes. Mup npogeccuii. 3HAKOMCTBO € By3aMH I. 0.
Camapa u Camapckoii o6s1actu Camapckuii rocy1apcTBeHHbIN
MenuuuHcKui yauBepeutet - CamI'MY https://samsmu.ru/

e e

PaBHOBecCHOE TeTIOBOE M3MTydeHHE (M3ITydeHre a0COTI0THO YEPHOTO TEIIa).
3akoH cMmemenusa Buna. ['unoreza M. [lnanka o kBaHTax.
®DOTOHBI. DHEPTUS U UIMITYJIBC (OTOHA.

doroaddekr. OmbiTel A. I'. Ctoneroa. 3akoHb! hoTodddekra. YpaBHeHHE
OiHmreiHa 1 hotodrddexra. «KpacHas rpanuna» potodrddexra.
JlaBiieHue cBeTa (B 4aCTHOCTH, JaBJICHUE CBETA HAa a0COJIFOTHO MOTJIOUIAIOIIYIO
1 abCOTIOTHO OTpaXkaroIlyto nmoBepxHocts). Omneitel [1. H. JleGenena.
BonHoBsie cBolicTBa yactuil. Bonnsl ae bpoiins. J[iimHa BonHbI e bpous
U pazMepbl 00J1aCTH JTOKATU3aluy IBUXKYIIeics yacTulibl. KopmyckynspHo-
BOJIHOBOH yanu3M. Jludpakius 3JeKTpOHOB Ha KpUCTAILIax.
Crenuduka uzmepenuit B Mukpomupe. CoOOTHOIIIEHUSI HEOTIPEIETEHHOCTEH
I'eiizenOepra

Texnuueckue ycmpoiicmea u mexHoOAI02UYeCKUe NpoYeccvl: CIEKTPOMETP
doTorneMeHT, (HOTONATUYMK, TYHHEIbHBII MHUKPOCKOI, COJHEYHas OaTapes
CBETOUO/.

Hemoncmpayuu

1. ®orosddext Ha ycTaHOBKE C IUHKOBOI MIACTUHOM.
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N

HccnenoBanue 3akoHOB BHENTHEro ¢oTodddekra.
3. MHccnenoBanue 3aBUCUMOCTH CONPOTHUBIICHUS TTOTYTIPOBOIHY N
OCBEILIEHHOCTH.
4. Cseroauon.
5. Conneunas Gatapest.
Yuenuueckuit sxcnepumenm, nadbopamopnuie pabomol, npaKkmuxKym
1. HccnenoBanue ¢oropesucropa.

2. W3mepenwe mocrtosiHHONW IlmaHka Ha  OCHOBE  HMCCIICIOBaHHS
dotorddexra.

3. HccrnenoBaHne 3aBUCHMOCTH CWJIBI TOKa 4Yepe3 CBETOJHOMA  OT]
HaIPsKCHUA.

Tema 2. Cmpoenue amoma (4 u)

Tema 2. @uzuxa amoma (5 u)

Mopnens aroma Tomcona. OnbITsl Pezepdopaa no paccesHuIo 0-4acTUll.
[Tnanerapnas monens aroma. [loctynater bopa.
Nznyuenue u nornouieHre GOTOHOB MPU MEPEX0e aTOMa C OJJTHOTO YPOBHS
SHepruu Ha ipyroi. Buasl cnektpoB. CHEKTp YpOBHEUM 3HEPrUun atoma
BOJIOpOJIA.
BonnHoBsie cBolicTBa yactuil. Bosnel ne bpoitns. KopryckynsipHo-BOJIHOBOM
Jyau3M.

CHOHTaHHOE U BBIHYX/IEHHOE U3JIy4YEHHUE

Texnuueckue ycmpoucmea u npakmudeckoe npumeHerue.; CeKTPaIbHbIA

aHayn3 (CIEKTPOCKOIN), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu
Mogens onbita Pezepdopa.
Onpenenenue JUIMHBI BOJIHBI JIazepa.
Habmronenne nuHeRvaThiX CIEKTPOB H3ITyYSHHUSL.
Jlazep.
Yuenuueckuit sxkcnepumenm, nadbopamopnvie padomot

1. HaGmronenue nuHeNHYaTOroO CeKTpa.

s wnN e

OMBITHI IO HCCIIEIOBAHUIO CTpOeHUs atoMa. [[maneTapHas MOJIeNb aTOMa
Pezepdopna.
[Toctynater bopa. M3myuenue u norsomenre GOoTOHOB MPH MEPEX0Ie aToMa
C OJIHOTO YPOBHSI SJHEPTUU Ha APYrOu.
Buapi ciektpoB. CriekTp YpOBHEM SHEPruu aToMa BOAOPO/aA.
CrnoHTaHHOE Y BBIHYXKJICHHOE U3JIydeHue cBerta. Jlazep
Texnuueckue ycmpoiicmea u mexHoi02udecKue npoyeccol. CUEKTPalIbHBIN
aHayn3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Hemoncmpayuu
1. Monuens onbiTa Pesepdopna.
2. HaOmroneHnue muHeHYaThIX CIIEKTPOB.
3. YcTpoicTBO U IeicTBUE CYETYNKA MOHUUPYIOLTUX YaCTHII.
4. Omnpenenenre IIUHBI BOJHBI JTa3€PHOTO U3TyYCHHUS.
Yuenuueckuii skcnepumenm, nabopamopnsie padbomut, nPAKMuKym
1. HaOGmroneHue TMHEHYaTOro crieKkTpa.
2. HccnemoBaHue cCHeKTpa pa3pexeHHOTO
¥ U3MEpeHue MocTossHHo Pundepra.

aTOMapHOTO  BOJIOPOJQ

Tema 3. @uzuka amomnozo sdpa u nemenmapuovix wacmuy (5 u)

Tema 3. @uzuxa amomnozo sopa u nemenmapnwvix wacmuy (5 u )

OKCIIEpUMEHTBI, JOKa3bIBAIOLINE CI0KHOCTh CTpOEHUs siapa. OTKpbITHE
panuoaktuBHOCTH. OnbIThl Pe3epdopaa no onpeneneHuto coctaBa
panuoakTUBHOTrO M3nydeHus. CBoiicTBa anbda-, 6era-, raMMa-u3IIydeHHU .

Hyxnonnas mozens siipa ['eiizen0epra—VBanenko. 3apsin sapa. MaccoBoe
qucIIo aapa. M3oromnsl.
PammoaxTuBHOCTB. Anba-pacnaja. DIEeKTPOHHbIA U MO3UTPOHHBINA OeTa-pacma.
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‘H1€ PAJMOAKTUBHOCTHU HA KUBBIE Opranu3Mbl. OTKPBITHE TPOTOHA U
’-pona. Hyknonnas mozens siapa I'eiizendepra—INlBanenko. 3apsin spa.
naccoBoe uncio siapa. M3otomnsl. Anbda-pacman. DNeKTpOHHBINA U
MO3UTPOHHBIN OeTa-pacnai. 'amma-m3nydenne. 3aK0oH paHOaKTHBHOTO
pacnazia. DHeprus CBsI3W HYKJIIOHOB B sifpe. SnepHbie cuibl. Jledekt maccsl
sapa. SAnepHsie peakunu. JleneHue u CUHTE3 aep. S aepHblil peakTop.
TepmosinepHslii cunTe3. [Ipobiembl 1 IEPCIEKTUBDI SAEPHON SHEPTETUKH.
DKOJIOTUYECKHE ACHIEKTHI SIIEPHON SHEPreTUKHU. DIIEMEHTapHbIE YaCTHUIIbL.
OTkpbITHE TO3UTPOHA. METO 11 HAOIOACHHS U PETHCTPALIMH JIEMEHTAPHBIX
yactull. DyHnnamenTaabHble B3aumoiericTBus. EnquncTBo pusndeckoit
KapTHUHBI MUPA

Texnuueckue ycmpoucmea U NpaAKMu4yeckKkoe npuMeHeHue:
KaMmepa BuibcoHa, siiepHbIii peakTop, aroMHast OomOa.

Hemoncmpayuu

1. C4Y€TYMK HOHM3UPYIOIIUX YACTHII.

Yuenuueckuii s3xcnepumenm, nabopamopnwie pabomaol
1. HccnenoBanue TpekoB 4acTUll (110 TOTOBBIM
dbotorpadusiv).3HakoMcTBO ¢ npeanpusitusiMu Camapckoii od1acTu
u r.0.Camapa Kuryaesckas I'IChttps://zhiges.rushydro.ru/

JO3UMETD,

lNamma-u3nydenue. 3aKoH paJuoaKTUBHOIO pacnajia. PaguoakTuBHbIE M3t
npupoie. CBoHCTBAa HOHM3HUPYIOLIETO U3TyueHUs. BinsHue painoakTuBE.
Ha JKUBBIE Opranu3msel. EctecTBeHHbIl (hoH n3mydenus. Jlo3uMerpus.
DHeprus CBA3M HYKJIOHOB B sizipe. fnepHble cuiibl. Jledekt maccsl aapa.
SAnepusie peakuuu. Jlenenue u cunres saep. AnepHeie peaktopsl. [Ipodiaemsl
YIPaBJISIEMOTO TEPMOSIIEPHOTO CUHTE3a. DKOJIOTMYECKUE acTIeKThl Pa3BUTHUS
AIEPHOM SHEPreTUKU. MeTOoIbl pEruCTPaliy U UCCIIEIOBAHMS DIIEMEHTAPHBIX
yacTull. PyH/1aMEHTAIbHBIEC B3aUMOICHCTBHsL. baprOHbI, ME30HBI U JIEITOHBI.
[Ipencrasnenue o CtannaptHoit Mmoaenu. KBapk-riirooHHas MOJIEINb aIpOHOB.
®dusuka 3a npeaenamu CtangapTHon Mojenu. TéMHas MaTepus U TEMHas
sHeprus. EnuHCcTBO (pU3nueckoit KapTHHBI MUpA.

Texnuueckue ycmpoucmea u mexHoi02udeckue npoyeccol. J03UMETp, KaMepy
Bunbcona, saepHblii peakTop, TEPMOSIEPHBIH peakTop, aToMHass OomOa
MarHUTHO-pE30HaHCHAas ToMorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomol, nPAKMUKyM

1. HccnemoBanue TPEKOB YacTHIL (ITO TOTOBBIM oTOTpadusim).
2. HccnenoBanue paguoakTUBHOTO (pOHA C MCIIOJIB30BaHUEM J03UMETPA.
3. Wzydenue nornomieHus 6eTa-4acTHI] aTFOMAHUEM.

PA3JIEJI 8. DJIEMEHTbI ACTPOHOMUU U ACTPODOU3UKMU (7 1)

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMUI 1 ACTPOOU3NKU (12 u)

Tema 1. Inemenmeot acmpogpusuxu (7 u )

Tema 1. Inemenmut acmpogpusuxu (12 u)

Dtansl pa3BUTUs acTpoHOMUU. [IpukiagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHUE
actpoHoMuu. Bun 3B€3mHor0 Heba. Co3Be3aus, SpKUe 3BE3/IbI, JIAHETHI,

nx Bugumoe npkenne. Comaeunas cucreMa. Conaite. ConHeuHas
aKTUBHOCTb. McTounuk sHepruu CostHua U 3BE€311. 3BE3/bI, X OCHOBHBIE
XapakTepUCTUKU. JluarpaMMa «CeKTpalibHbIN KJIaCC — CBETUMOCTBY. 3BE31bI
TJIaBHOM IMOCJIEIOBATEILHOCTH. 3aBUCHMOCTD «Macca — CBETHUMOCTh)

JUIst 3BE3]] TJIaBHOM MOCIIEI0BATENbHOCTU. BHYTpeHHEEe CTpoeHue 3BE3 L.
CoBpeMeHHbIE TPEACTABICHUS O TPOUCXOXKACHUH U 3BOTIoLMK COJTHIIA U
3BE3]1. DTalbl )KU3HHU 3BE3]I.

Muneunsiii [1yre — Hama ["anaktuka. [Tosnoxenue u npmxenue CoJiHIa B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. UEpHbIE IbIPHI B
aapax ranakTuk. Becenennas. Pacuupenue Beenennoil. 3akon Xa60ma.
Pasberanue ranaktuk. Teopust bonbioro B3peiBa. PenukroBoe u3nydeHue.
MacmrabHast ctpykrypa Beenennoii. Meraranaktuka. Hepeménnsie

DTarnbl pa3BUTUS aCTpoHOMHH. [IpuKIagHOE M MUPOBO33PEHUYECKOE 3HAUCHHIE
actpoHoMuH. [I[puMEHNMOCTb 3aKOHOB (PU3HUKH 11 OOBSICHEHUS TTPUPOIBI
KOCMHYECKUX OOBEKTOB.

MeTtopI aCTPOHOMHYECKUX HccienoBaHui. COBpEMEHHbBIC ONITHYCCKUE
TEJIECKOIIbI, PaIUOTEIICCKOIIbI, BHEaTMOC(hEepHast aCTPOHOMHUSI.

Bun 3Bé3H0r0 HeOa. Co3Be3aus, IpKue 3BE3/bI, INIAHETHI, UX BHIUMOE
JIBIDKEHUE.

CoiHeYHas cucTeMa.

Connue. ConHeunast akTuBHOCTh. MicTounnk sHeprun CosHIa U 3BE371.
3BE3/BI, NX OCHOBHBIE XapaKTePUCTUKU. J[MarpaMMa «CreKTpaabHbIi KI1acc —
CBETHMOCTBY». 3BE3/IbI IJIABHOM IMOCIIEJ0BATEILbHOCTH. 3aBUCUMOCTD «Macca —
CBETUMOCTb) I 3BE3]1 TJIABHOM MOCJIEI0BATENbHOCTU. BHYyTpeHHee cTpoeHue
3B&31. CoBpeMEHHbIE MPEACTABICHUS O MPOUCXO0XKACHUH U 3BoJtonnu CoHIA U
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JIEMBI ACTPOHOMUU.
Y ueHuuecKue Hao00eHus

1. HaOnromeHuss HEBOOPYXKEHHBIM TJIa30M C  HCIOJIb30BAaHHEM
KOMIIBIOTEPHBIX ~ IPWJIOKEHUN Ui  OINpPENEIeHHs] IOJIOKEHUS
HeOeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3[IHs
CeBepHOTo NoyIapus U sipKue 3BE3]IBL.

2. Habmopenus B Tteneckon JlyHbl, tuianer, Miueunoro Ilyru. Mup)
npodeccuii. 3HakomMcTBO ¢ mpeanpusaTusMu r. o. Camapa
Camapckoii obJs1acTn PK
«ITPOI'PECC»https://www.samspace.ru/

3BE&3/1. DTallbl )KU3HU 3BE3I.
Mineunsiii [Tyts — Hama [Manaktuka. [Honoxenue u apuxenue CoiHIlA P
lNanmaktuke. Tunel ranaktuk. Paguoranaktuky 1 kBasapsl. UEpHbIE IbIPHI B
aapax rajnaktuk. Beenennas. Pacimpenune Beenennoit. 3akon Xa06ma.
Paz6eranue ranaktuk. Teopust bonbiioro B3peiBa. PenukroBoe u3mydeHue.
Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.
Hepeménnbie npobieMbl aCTPOHOMUHT
Yuenuueckue naonwoenua:
1. HaGmromenust  3BE3mHOTO  HebGa  HEBOOPYXKEHHBIM  TJa30M
C HWCIOJB30BAHUEM KOMIIBIOTEPHBIX MPHUIIOKEHUU ISl OTPEICIICHHS
MOJIOKEHNsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIG
co3Be3usi CEeBEPHOTO MOYIIApHs U SIPKUE 3BE3NIBI.
2. HaGmronenus B Tenmeckon JIyHbI, IIaHeT, TYMaHHOCTEH W 3BE3IHBIN
CKOTLTCHUM.

OUBNYECKHNU ITPAKTUKYM (16 gacos)

Cnocobvl uzmepeHus @uauyecKux 6eruyuH ¢ UCNONb308AHUEM AHANO208bIX
U Yupposvix usmepumenbHbix nNPUOOPOS U KOMNLIOMEPHBIX OAMUUKOBBIX CUCHIEM.
AbconmomHble u OmHOCUMeENbHbLE NOZPEULHOCU USMEPEHUL (DUSULECKUX BETIUYUH.
Oyenka eparuy nozpewHocmell.

Ilposedenue koceerHbIX UZMEPEeHULl, UCCTe008AHUL 3A8UCUMOCMEL

Quzuueckux enuduH, NPOBEPKa NPEOI0NCEHHbIX cunomes (8blO0p Uz pabom,
ONUCAHHBIX 8 MEeMAMUYEeCcKUx pazoenax « Yuenuueckuil Skcnepumenm,
J1abopamopHvle pabombi, NPAKMUKYMY).

OBOBIIAIOUIEE TTOBTOPEHUE (4 u)

OBOBIIAIOHIEE TTOBTOPEHUE (15 1)

Pousb ¢pu3uKy 1 aCTPOHOMUM B SKOHOMHUYECKOM, TEXHOIOIMUECKOH,
COLIMAJIBHOM M 3THYECKOH cdepax e TeTbHOCTH YeJI0BeKa; POJib U MECTO
(U3UKN ¥ aCTPOHOMUU B COBPEMEHHOI HaydyHON KapTHHE MUPA; POJIb
¢bu3nueckoit Teopun B HopMUPOBAHUHU MTPEJICTABIECHHH O hru3nUecKoi
KapTHHE MUPa, MECTO (PU3NUECKOI KapTHUHBI MUpPA B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAayYHBIX MPECTABICHUH O IPUPOJIE

O06o00611eHe U cUCcTeMaTH3aLus COEPKaHUs Pa3/iesioB Kypca «MexaHukay,
«MonekynspHas (pU3MKa U TEPMOJANHAMUKAY, « DIEKTPOIUHAMHUKAY,
«Konebanus u BoJIHBI», «OCHOBBI CHIEIUATBHOIN TEOPUU OTHOCUTETBHOCTI,
«KBaHToBas puznka», «371€MEHTHl ACTPOHOMUU U aCTPODYUIUKID.
Ponb Qu3MkM u acTpOHOMMHM B HKOHOMMYECKOH, TEXHOJIOTHYECKOMH,
COLIMANBHOM M 3THYECKON cdepax NesTeTbHOCTH YeNOBEKa; pojib U MECTO
(GU3UKHM U acCTPOHOMHM B COBPEMEHHOM HayyHOW KapTHHE MMpa; 3HAueHUE
ONMCATEeNIFHON, CUCTEMATU3UPYIOIEH, 00bICHUTEIbHON U MPOTHOCTHYECKOM
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Gynxuuii pusnuecKoil Teopuu; ponb (GU3HYECKOH TeopHu B (GOpMUp. LY
NpeCTaBICHUN O PU3MUYECKONW KapTHHE MHUpPA, MECTO (PU3UYECKOH Kap ,l
MHUpa B OOILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUM

0 IIpUPOJE

Peseps (3 u) Peseps (10 1)

TemaTuueckoe NJIaHUPOBAHME Kypca

11 kaacc
Bazoewtit yposens (2 uaca) \Ya/lyﬁﬂennblﬁ ypoeens (5 uacos)
Kom-Bo DJIeKTPOAMHAMMKA(nponomkenne) 11/27
JacoB MaruuTtHOe 1oJie 6/14
1 B3anmopaeiicTBre MOCTOSTHHBIX MAarHUTOB U MMPOBOJHUKOB ¢ TOKOM. MarHuTHOE

nose. Bektop MarunTHOM nHAYKIMY. [IprHINI Cynepno3uinm MarHUTHBIX TOJIEH.
JIvHUM MarHUTHOW UHIYKLIHH.

1 MaruauTtHoe 1noJjie MPOBOJHUKA C TOKOM (IIPSMOTO MPOBOTHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Ipctena. KapTuHa TuHUI MarHUTHOM WHTYKITUH TTOJIS
MTOCTOSIHHBIX MarHUTOB.

1 Onpedenenue ycno8uil RPUMEHUMOCIU MOOelU 0OHOPOOHO20
MacHUMHO20 NOJISL.

1 Onpeodenenue Hanpagienus UHOYKYUU MACHUIMHO20 NOJIsL
NPOBOOHUKA C MOKOM

1 (Maenummoe noze 6 geugecmese. eppomaznemuxu, napa- u -
ouaMazHemuKy

1 Cuna Amnepa, e€ HarpaBJI€HHE U MOJYJIb.
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Cuna Jlopenna, e€ HanpaBJiIeHUE U MOAYIIb.
JIBr>KeHME 3apsyKEHHOM YaCTULBI B OJTHOPOJHOM
MarHutHoM noJie. Pabota cunel Jlopeniia.

Ilposedenue koceennvlx usmeperutl cunbl Amnepa, nposeoenue
uccnedoganusi  3asucumocmeti  mexcoy  usuveckumu
BEUYUHAMY U  ONBIMOB NO  NPOBepKe  NPeON0NHCEeHHOU
eunomesvl nNpu U3yYeHuu Oeucmeusi NOCMOAHHO20 MACHUMA
HA PAMKY C MOKOM

ObvsicHenue 0CHOBHBIX NPUHYUNOG OCUCMBUS. MEeXHUYECKUX
ycmpoucme

IIpumepyl pewienus 3aoau no meme « Cuna Amnepay

TexHnueckre ycTpoiCcTBa U TEXHOJOTUYECKHE MTPOIIECCHI: IPUMEHEHHE
ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, IJIEKTPOABUTATETD
Sxo0Ou, yCKOPUTENTH 3JI€MEHTAPHBIX YaCTHII.

JlabopaTtopHnas pabota Nel «Habnrogenne qeiicTBUSI MArHUTHOTO TTOJIST HA TOKY

Ipumepwt pewenus 3a0au no meme «Cuna Jlopenya»

Pewenue pacuémuulx 3a0au ¢ A6HO 3a0AHHOU U HEAGHO
3A0AHHOU Pu3UUEeCKOl MOOENbIO C UCNONb308AHUEM OCHOBHBIX
3aK0HO08 U hopmyn no meme «Maenummnoe noney.

Pewenue xauecmeennwlx 3a0au, mpedyowux npumMeHeHus.
3Hanull no meme «Mazcnummuoe nouey.

DJIeKTpOMAarHuTHast HHIyKius 5/13

SIBJieHHE 3NIEKTPOMArHUTHON MHIYKIUH. [I0TOK BEKTOpa MarHUTHOW WHTYKITUH.
O/1C uHaykuu.

3aKOH IIEKTPOMarHUTHOM nHAyKuuu dapanes.
Buxpesoe anekrpuueckoe noiue. Toku Dyko.

I/C unoyxyuu 8 npoBoOHUKe, OBUNCYUIEMCS NOCHYNANETLHO
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6 00HOPOOHOM MACHUMHOM NOJIE.

[Ipumepol pewenus 3a0aq no meme «3aKou
INEKMPOMASHUMHOU UHOYKYULY

Pewienue pacuémmnuix 3a0au ¢ 16H0 3a0aHHOU U HEABHO
3a0anHOU u3ULEeCKOU MOOENbIO C UCNONb308AHUEM OCHOBHBIX
3aKOHO8 U (hopMmy no meme « DNeKMPOMACHUMHASL UHOYKYUSLY.

[IpaBuno Jlenna. MaxykTuBHOCTH. Kartymka
VHJIYKTUBHOCTH B LIETIH ITOCTOSIHHOT'O TOKA.

SBnenne camonnaykuuu. 3J1C caMOMHTyKIIUH.

Pewenue xauecmeenmvix 3610611!, mpeéy}ou;ux npumeHerus
3HAHUL NO meme ((afleKl’HPOMaZHuWIH(lﬂ um)ym;wz».

Aneopumm ucnonvzosanus npasuna Jlenya ons onpeoeneHust
Hanpaeenusi MmoKa 8 KOHmype npu anaiuze epaguuecKux u
9IKCNEPUMEHMANIbHBIX 3A0aY

Cbopra mooenu s1eKmpoMacHUMHO20 2eHepamopa

9Heprl/15{ MArdiUuTHOTO ITIOJIA KaTYIIKH C TOKOM.
9J'IeKTp0MaFHI/ITHOG I10JIC

JlabopaTtopHas paboTa Ne2
«V3yueHne SBICHUSI IMEKTPOMATHUTHON MHTYKITUID

ObwvsicHerue 0CHO8HbIX npuryunos oeticmeus mexHu4eckux
ycmpoﬁcme U MEXHOJI0CUUECKUX npoyeccos, maKux Kak.
uHayKL]UOHHa}Z nevo, cozzeHouO, sawuma on s1eKkmpusayuu
meijl npu OBUIICEHUU 6 MACHUMHOM noje 3emiu.

Obo6warowe-nogmopumensroe 3ansamue no meme
«DnexmpomazHUmHas UHOYKYUSLY

3auem no meme ((3ﬂ€Kmp0MaZHumHa}l quym;u;z
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Koneb6anus u Bosnbl (60 1)
Mexannyeckue Kojedanus 5-/10

KonebarensHas cucrema. CBOOOHBIE KOJIEOAHUS.

1 I"apmonndeckue konedbanus. Kunemarmaeckoe u
JMHAMHYECKOE ONHUCaHUuE. JHEPreTUUECKOe
omnucaHue (3aKOH COXpaHEHUsI MEXaHUUECKOU

SHEPIun).

1 Bv1600 ounamuueckoeo onucanus 2apmMoHuyecKux Koneoanuil uz
UX IHEepP2emuiecKo20 U KUHEMAMUYecko20 ONUCAHUSL.

1 Buvinyoicoennvie konebanus. Pezonanc. Pezonancnas kpusas.
Brusanue samyxanus na 610 pe3oHancHOU KpUBo.
Asmoxkonebanusi.

1 Pewenue pacuémmnuvix 3a0au ¢ 51610 3a0aHHOU U HEABHO
3A0AHHOU Pu3UUEeCKOL MOOENbIO C UCNONb308AHUEM OCHOBHbBIX
3aKoH08 U hopmyn no meme «Mexanuueckue KoneOAHUAY.

1 Awmmuutyna u ¢daza konedanuii. CBA3b aMIUTUTYIbI KOJIEOAHUHN HCXOAHOM

BCJIMYUHBI C aMIUIMUTyJaMHU Koebanuii eé CKOpPOCTH U YCKOPCHUA.

1 Ilepuon u yactora konebanuii. Ileprno ManbIx CBOOOJHBIX KOJIeOaHUH
MaTeMaTH4ecKkoro MasTHuKa. Ilepruos cBoGOIHBIX KoneOaHUi PYKMHHOTO MasiTHUKA.

1 Pewenue kauecmeennvix 3a0ay, mpedyowux npumeHenus
3Hanull no meme «Mexanuueckue Ko1ebaHUs.
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ObvscHenue OCHOBHBIX NPUHYUNOS OEtiCIBUS MEXHUYECKUA
YCmpoucme, makux Kaxk.: MEempoHOM, Yachl, Kadeau,
MY3bIKAIbHBLE UHCTNPYMEHMbI, CelicmMozpag.

Jlabopamopuas paboma Ne3 « Onpeodenenue yckopeHus
C80000H020 NAOEHUsL NPU NOMOWU MASIMHUKA

DJIeKTPOMarHuTHbIE K0J1e0

anus 7/15

KonebarenbHblit KOHTYp. CBOOOHBIE 3IEKTPOMArHUTHBIE KOJIEOAHUS B UJICATbHOM
KOJIeOATeIbHOM KOHTYDE.

®opmyna Tomcona.

Ce5130 amnaumyovl 3apsda KOHOEHCamopa ¢ AMNAUMY0ou
CUbL MOKA 8 KONeOamenbHOM KOHmMype

Pewenue pacuémmuvix 3a0au ¢ s16H0 3a0aHHOU U HEGHO
3A0anHOU PUUYECKOU MOOCTbIO C UCHONIL30BAHUECM OCHOBHBIX
3aKOHO8 U hopMYI N0 meme « DNeKMpPoMacHUMHbIe
KOJIeOanUsy

Pewenue kauecmsennuix 3a0au, mpedyowux npumeHeHus
3HaHutl no meme « NEKMPOMASHUMHbLE KOJIeOAHUsL»

3aKoH COXpaHCHUA SHEPI'ur B UACAJIBHOM KOJIEOATEILHOM KOHTYpE.

3aryxaromue IeKTPOMarHuTHbIE KosieOaHusl. BeIHYKIeHHbIE 3JIeKTPOMarHUTHBIC
koJieOanus. [lepeMeHHBIN TOK.

Cpa@H@HH@ MEXAHUUECKUX U ITIEKNMPOMACHUNTIHbLX Konebanuil

ObvsicHerue 0CHOBHbIX npUHYyUnos oeticmeus mexHu4ecKux
yCWpOﬁCWlG, makKux Kak. 3ﬂ€Kmpl/lLl€CK1/l1:Z 360HOK, cenepamop
nepemenHnoco moka, TuHuu 3Jzel<mp0nepedalt

Onpedenenue ycno8uti RPUMEHUMOCMU MOOETU UOEAbHO20
KoJ1ebamenbHo20 KOHMypd

58



http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

MOLWWHOCTb NepeMeHHOro Toka. AMNAUTYAHOE U AelCTBYIOLEee 3HAaYEHNE CUNbI
TOKA M HanpAXXeHna Npu pasInyHom Gpopme 3aBUCMMOCTU NEPEMEHHOTO TOKa OT
BpemeHu. CuHycOu1aabHbINA TEPEMEHHBIN TOK.

Wneanbusiii Tpanchopmatop. IIponsBoacTBo, nepenava u norpedieHne
ANEeKTpUYecKoi 3Heprun. KynbTypa MCIOJIb30BaHUs IIEKTPOIHEPTHUH B
ITIOBCETHEBHOM )KU3HU. TEXHUYECKUE YCTPOMUCTBA U TEXHOJIOTUYECKUE IPOLECCHI:
JNEKTPUYECKUI 3BOHOK, T€HEPaTOp NMEPEMEHHOTO TOKA, JINHUU JJIEKTpoIiepesayd

Pe3zucmop, kondencamop u kamyuwka uHOYKMUSHOCMU 8 yenu
CUHYCOUOATILHO20 NepeMeHH020 mokKa. Pesonanc mokoa.
Peszonanc nanpscenuii.

Jemoncmpayus akmueHo20, eMKOCMHO20 U UHOYKMUBHO20
CONPOMUBTICHUU

Pewenue xauecmsennvix 361061‘{, mpe6y;0u;ux npumeHerus
3HAHUL NO meme «3Jzel<mpomaenum%ze Konebanusy.

MexaHHYeCKHe U 3JIeKTPOMArHuTHbIE BOJIHBI 5/10

MexaHnunueckue BOJIHBI, YCIIOBHS UX PACIIPOCTPAHCHUS. HonepeqHLIe
" IpOJO0JIbHBIC BOJIHBI. Hepnon, CKOPOCTD paClIpOCTPaHCHUA U IJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJIH: OTpaXXCHHUC, IIPCIIOMIICHHUC, I/IHTep(bepeHHI/Iﬂ

u mudpakims.

3Byk. CkopocTh 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.
[ITymoBOE€ 3arps3HEHNE OKPYKAIOIIEH CPEIBI.

Hsyquue pacnpocmpaHernusl 36YKO8blX 60JIH 6 3AMKH)YMOM
npocmpancmee.
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Pewenue 3aoau

ObvscHeHue 0CHOBHBIX NPUHYUNOS OeliCMBUsL MEeXHUYECKUX
YCMPOUCME U MEXHOI02UeCKUX NPOYECCcos, MAKUX KaK:
MY3bIKAIbHbLE UHCIPYMEHMbL, PA0ap, PAOUONPUEMHUK,
menesusop, anmenna, meneporn, CBY-neus, yiompaszgyrkosas
OUACHOCMUKA 8 MEXHUKe U MeOUuyuHe.

DNeKTpOMarHUTHbIE BOJHBL. Y CIIOBUS U3IY4YE€HHUS AIEKTPOMArHUTHBIX BOJIH.
CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH: OTpaKEHUE, IPEIOMIICHHE, MOJISIpU3alysl,
nHTepdepeHIus U nudpaKus. B3auMHas OpUEHTAIHsI BEKTOPOB

B DJIEKTPOMAarHUTHOM BOJIHE.

[IIkaJia 3eKTpOMarHUTHBIX BOJIH. [I[puMeHeHne 31eKTPOMAarHUTHBIX BOJIH
B TEXHUKE U ObITY. TexHuueckue ycTpoiicTBa M MpakTUYECKOE TPUMEHEHUE:
MY3bIKAJIbHBIE HHCTPYMEHTBI, PaJiap, paIuONpUEMHHK, TEJIEBU30D, AHTCHHA,
tenepon, CBU-neup, ynpTpazBykoBasi AMarHOCTHUKA B TEXHUKE U MEIUIIHE
[TpyHIMIBI paguOCBs3U U TeneBUAcHU. Paguonokanuys.

Pewenue xauecmesennvix 36166111, mpe6y;0u;ux npumeHerus
3uanull no meme «Mexanuweckue u INNEKMPOMACHUNIHbLE
6OJIHbLY

Pewenue xauecmeennwix 3a0au, mpedyowux npumeHeHus.
3HaHUli no meme «Mexanuueckue u 31eKMPOMAHUMHbLE
BOJIHbLY

Yempoticmeo u npunyun pabomsl npocmetiuie2o
PAoUOnpUeMHUKA

Onrtuka 10/25

[IpsamonuHenHOe pacpoCTpaHEHUE CBETA B OJHOPOAHOM cpene. JIyy cBera.
ToyeyHBI HCTOYHUK CBETA.

Otpaxxenue cBeTa. 3aKOHBI OTpakeHus cBeta. [locTpoenue n3o00paxeHnit
B IIJIOCKOM 3€pKaJie.
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Habnwooenue onmuyeckux agnenuii, npogedeHue KoC8eHr,
usMepeHull, UCCIe008aAHUsA 3a8UCUMOCTEN PUIUYECKUX <
8eUYUH U ONBIMOB NO NPOBEPKE NPEOLONCEHHOU 2UNOMe3bl
npu u3yvyeHuu A8NeHUll NPeloMIeHUs. C6ema Ha epanuye
pazoena 08yx cpeo, npelomMieHus: céema é coouparouel

u pacceugarouyeli TUH3AaX, 60THOBbIX CEOUCME ceemd.

Tlocmpoenue u pacuém uzobpasicenuti, co30asaemvlx
NIOCKUM 3ePKATOM

Cohepuueckue 3eprana

[Ipenomnenue cBera. 3aKOHBI MIPEIIOMIICHHS CBETA. AOCOJIFOTHBIHN IMOKa3aTelb
MIPETIOMJIICHHUS.

Hucnepcus csera. CinoxHbIl coctaB 6enoro cBera. L[Ber.
[TosmHOE BHYTpEeHHEE OTpaxkeHue. [IpeaenbHbIi yroi NOoJIHOTO BHYTPEHHETO
OTpaXKEHHUSL.

Jlabopamopnas paboma No4 « Uzmepenue noxkazamens
NpenoMIeHUs. CIeKIa»

Omuocumenvroli nokazamensv nperomaerus. Ilocmosmucmeo
yacmomsl ceema u COOmuouerue OUH 80IH NPuU nepexooe
MOHOXPOMAMUHECKO20 C8eMa Yepe3 epanuyy pazoena 08yx
ONMUYECKUX Cpeo.

Xoo nyueti 6 npusme.

Co6npa10ume N paCCCHUBArOIIUC JINH3bI. Tonkas nuH3a. CDOKYCHOG pacCToAHNC
M ONTHYECKAs CUJIa TOHKOM JIMH3EL.

dopmyna TOHKOM JIMH3BL. YBEJIMUYEHUE, 1ABAEMOE JIMH30M1

Jlabopamopnas paboma Ne5 « Onpeoenenue onmuieckoti
CUNIbL U POKYCHO20 paccmosnus coduparowen TuH3bly

3asucumocms hoxycHozo paccmosanus moHKoU cghepuieckori
JIUH3bL OM €€ 2eoMempuy U OMHOCUMENbHO20 NOKA3AMeNs
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npeilomMiEeHUA.

L70c-1raC’

Xo0 nyua, npoweowe2o nuH3y NOO NPOU3BOTILHBIM Y2AOM K €€
enasnou onmuyeckou ocu. Ilocmpoenue uz06pasicenutl mouxku

u ompesKka I’Zpﬂ./l/louv 6 (3051/![761}01/(41/!)( u pacceusarowmux i1uH3ax
u ux cucmemax.

1 OnTuaeckue mpudopsl. Pasperaromias criocoOHOCTh. [71a3 kKak onTuyeckas
cucrema.
[Ipenensl IpUMEHUMOCTH T€OMETPUYECKOM ONITHKH.

1 TexHnueckue ycTporucTBa U TEXHOJOTHYECKHUX IPOLECCHI: OUKH, JIYyIa, IEPUCKOIL,

¢doToanmapar, MUKPOCKOII, MPOEKIIMOHHBIN anmapar, MpoCBETICHUE ONTUKH,
BOJIOKOHHA$ ONTUKA, TU(PPAKIIMOHHAS PELIETKA .

1 lIpoceemnenue onmuxu

1 Ilocmpoenue u pacuém uzoopasxicenuil, co30a8aemblx
NIOCKUM 3€PKAIOM, MOHKOU JTUH3OMU.

1 Pewenue xauecmeennwix 3a0au, mpedyrowux npumeHeHus.
3nanul no meme « Onmuxay

1 Bonnosas ontuka. Murepdepenuus ceera. KorepeHTHbIE HCTOUHUKU. Y CIIOBUS
HaOJI0ICHUS] MAKCUMYMOB U MUHUMYMOB B HHTEpHEPEHLIMOHHON KapTHUHE OT JIBYX
KOT€PEeHTHBIX HCTOYHHUKOB. [IpuMeps! kitaccnyecknx HHTEP(HEPEHIIMOHHBIX CXEM.

1 Hudpakuus ceeta. dudpakimonnas penérka. YcioBre HaOl0IeHHs TIIaBHBIX
MaKCHUMYMOB IPH MaJICHUA MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO
peméTky. [lonspuzanus ceera

1 Jlabopamopnas paboma No6 « Hzmepenue OnuHbl c6emosoul
BOJIHLLY
1 ObwvscHenue ocobeHHocmell NPOMeKaHUs ONMUYECKUX

A61eHull: uHmepgepenyuu, ougdpaxkyuu, oucnepcuu, NOIH020
BHYMPEHHe20 OMPANCEHUSL.

1 Pewenue pacuémnuix 3a0au ¢ A6H0 3a0AHHOI U HEABHO
3a0aHHOU PU3ULECKOl MOOENbIO C UCHONb308AHUEM OCHOBHLIX
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3aK0H08 U hopmyn no meme « Onmuxay

OCHOBBI cIeNIMAJILHOI TEOPUH OTHOCHTEJILHOCTH 4/5

1 I'paHuIbl MPUMEHUMOCTH KIIACCUYECKOM MeXaHUKH. [1ocTynartel criennanbHOU
TEOPUU OTHOCUTEIIBHOCTH.

1 OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKPAILEHUE
JUTHHBI.
1 IIpocmpancmeenno-epemennoii unmepsan. llpeobpazosanus
Jlopenya. Ycnosue npuuunnocmu.
1 Ilpakmuxym
1 Ipakmuxym
1 DHEPrus U UMIYJbC PEIITUBUCTCKOM YacTUIlbl. CBSI3b MACChI C SHEPIUEH
U UMITYJIbCOM PENSTUBUCTCKOM YaCTHUIIbl. DHEPTHUs MOKOS
1 Texnuueckue ycTpoiicTBa U TEXHOJOTHYECKHE MPOLIECCHI: CTyTHUKOBHIE

HpI/IéMHI/IKI/I, YCKOPUTEIIN 3apsAKCHHBIX YaCTHUI]

1 [TpakTukym
1 [TpakTukym
1 JlaGopatopnast paboTa
1 KBanToBas ¢pusuka 15/25
KopnyckyJisipHO- BOJIHOBOIH ayaan3m 6/15
1 PaBHOBecHOE TemI0BOE M3ITyueHHE (M3TydeHUe a0COTIOTHO YEPHOTO TENa).

T'unmoreza M. Ilmanka o kBaHTax.
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@DOoTOHBL. DHEPrus U UMIYIIbC (POTOHA.

3axon cmewenus Buna.

1 ObvscHeHue 0CHOBHBIX NPUHYUNOS OeliCMBUsL MEeXHUYECKUX
YCMPOUCM8, MAKUX Kaxk. Cnekmpomemp, homosniemenm,
Gomooamyux, myHHeIbHbIIL MUKPOCKON, CONIHeYHas bamapest,
€c8emoouoo.

1 Pewenue pacuémmnuvix 3a0au ¢ 51610 3a0aHHOU U HEABHO
3a0anHou pusUUecKol MOOEIbIO C UCHONLIOBAHUEM OCHOBHBIX
3aKoH08 u hopmyn no meme «Keanmoavie A671eHUY.

1 ®dororddexr. OmbiTel A. I'. Cronerosa. 3akoHs! hoTtodddexra.
1 VYpasuenue Diinmreina 1 pororddexra. «Kpacnas rpanuia» Gporodddexra.
1 Onpedenenue yciosuii NPUMEHUMOCMU K8AHMOBOU MOOeIU
ceema.
1 AHanu3 K6AHMOBHIX NPOYECCOB C UCNOIb30BAHUEM YPABHEHUS
Duinwmetina ons hpomosppexma, npuHyUNa cCOOMHOUEHUL
Heonpedenénnocmu I etizenbepea.
1 Pewenue xauecmsennulx 3a0au, mpedyouwux npumeHeHus
3HaHutl no meme «Keanmosvie saenenusy.
1 JlaBneHue cBerta (B YaCTHOCTH, JIABJICHUE CBETA HAa a0COTFOTHO MOTJIOMIAIOIIYIO
1 abCOTIOTHO OTpakarollyro noBepxHocTs). OnbiThl I1. H. JleGenena.
1 Texuudeckue ycTpOHCTBA M TEXHOJIOTHYECKHE MPOIIECCHI: CIIEKTPOMETP,
dotosnemMenT, poToaaTUNK, TYHHEIFHBI MUKPOCKOII, COJTHEUHAas Oarapes,
CBETO/IMO/]T
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Bonnosuvie ceoticmea wacmuy. Boanwt de bpoiina. /[nuna
80116l Oe bpotins u pazmepst obracmu 10KaIU3AYUU
osudcywetics yacmuysl. Kopnyckynsapho-eonnosoii c)ya/zusm.

Hugpakyus snekmponos na Kpucmaiiax.
Cneyugpuxa uzmepenuti 6 muxpomupe. CoomuouieHus
Heonpeodenénnocmell I etizenbepea

Pewenue xauecmsennwvix 361()61% mpe6yi0u;ux npumeHerus
3uanull no meme «Keanmosvie a6nenusy.

®dusuka aroma 4/5

OmBITHI 10 HCCIIEIOBAHUIO CTpOeHHS aToMa. [imanerapaas Moaens atoma
Pezepdopna.

IToctynatel bopa. M3nydenue u nornoueHue GoTOHOB NPH MEPEXOJIE aTOMa
C OJIHOTO YPOBHSI SHEPTHH Ha JIPYroi.

AHanu3z K8aHMOBbIX NPOYECCO8 HA OCHOBE NEPBO20 U BIMOPO2O
nocmynamos bopa

Tlpaxmuxym
Tlpaxmuxym
Bunel ciektpoB. CrieKTp ypoBHEH SHEPTHHY aTOMa BOAOPOa.
CrIoHTaHHOE U BBIHYKJCHHOE U3JIy4YCHHE CBETA.
Texnuyeckue ycTpolcTBa U TEXHOJIOTUYECKUE ITPOLIECCHI: CIIEKTPAJIbHBIN aHAJIN3
(criekTpocko), J1a3ep, KBAHTOBbIM KOMIIBIOTEP
IIpakTrkym
IIpakTrkym

JlaGoparopHast paboTa
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dusnka aTOMHOI0 A/Apa U 3JIEMEHTAPHBIX YaCTHIL 5/5

Hyxnonnas moaens sipa ['eiizen0epra—Banenko. 3apsina sapa. MaccoBoe YUCIo
anpa. M3oTonsl.

1 PammoakTuBHOCTE. Asba-pacmaa. DISKTPOHHBIN U MO3UTPOHHBIN OeTa-pacia.
l'amma-uznyuenue.

1 Ilpakmuxym

1 Ilpakmuxym

1 Pewenue 3aoau
1 DHeprus CBsA3U HYKJIOHOB B sizipe. SnepHble cuibl. JlegexT Maccel siapa. SAnepHbie

peakuuu. Jlenenue u CUHTE3 saep

1 Snepnsie peakTopsl. [IpoGiiembl yripaBisieMoro TepMOSIIEPHOTO CUHTE3A.
DKOJIOTHYECKHE aCMeKThl Pa3BUTHUSI SIIEPHON SHEPTETUKH.

1 Ilpaxkmukym

1 Ilpaxkmukym

1 Pewenue 3a0au
1 MeTo1bl pErHCTPaIMK U UCCIICIOBAHMS SJIEMEHTAPHBIX YaCTHII.

@DyH1aMEHTaIIbHbBIE B3aUMOJACHCTBUS. baprOHbI, ME30HBI U JIEITOHBI.
IIpencrasnenne o CtannapTHoi Moenu. KBapK-Tiit0OHHast MOJENb apOHOB.
®usnka 3a npenenamu CrangaptHoit Mmoaenu. TéMHas MaTepus 1 TEMHas SHEPTUS.
EnuncTBO (hmznyeckoit KapTHHBI MUpa.
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TexHuyeckue ycTporucTBa U TEXHOJOTMYECKHE ITPOLIECCHI: IO3UMETP, Kamepa
Bunbcona, siepHbIi peakTop, TEPMOSIIEPHBIN peakTop, aToMHast 6oM0a,
MarHUTHO-PE30HaHCHAs TOMOTrpadus

1 Tpaxmuxym
1 Ilpakmuxym
1 Pewenue 3a0au

DJ1eMeHThI ACTPOHOMMH H acTpodu3uku 7/12

1 MeTobI aCTPOHOMHUYECKHX HccienoBanuii. COBpeMEHHBIC ONTHICCKUE TEIECKOITHI,
PaJaMOTEIECKOIIbI, BHEATMOC(H EPHASI aCTPOHOMHUSI.

1 Bun 38é3mmoro neba. Co3Be3mus, IpKUe 3BE3IBI, TIAHETHI, UX BUIMIMOE IBIKCHHE.

1 Omanvl pazeumusi acmpornomuu. Ilpuxiaonoe u
MUpogos3penueckoe 3Havenue acmpornomuu. llpumenumocms
3aKOHO8 PuU3UKU 0151 00BACHEHUSL NPUPOOLL KOCMUYECKUX
00bexmos.

1 OcHosnvie cozse30us Cegeproco noayuapus u apKue 36e30ul

1 Ponv acmponomuu 6 coepemennot kapmune mupa, 8
NPAKMU4ecKoll OessmeslbHOCMU 4el08eKd U OalbHeliuem
HAYYHO-MEXHUYEeCKOM Pa3eumuul.

1 ColHEeUHAs CHCTEMA.

Connue. ConmHeuHas akTUBHOCTb. McTounuk sHeprun ConHua U 3BE3.
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3BE3/IbI, UX OCHOBHBIE XapaKTEPUCTHKU. Jluarpamma «CreKTpalbHbIA Kilace —
CBETUMOCTBY. 3BE3/IbI TIaBHOM MOCIENOBATEIHHOCTU. 3aBUCUMOCTD «Macca —
CBETUMOCTBY JIJIs1 3BE3] TVIaBHOM MOCIIEI0OBATENbHOCTU. BHYTpeHHee cTpoeHue 3BE3 .

Ipakmuxym

Ipakmukym

Obo6weHue u cucmemamu3ayusi COOEPHCaHUs pazoenos
Kypca «Mexanuxay,

CoBpeMeHHBIE IPEICTABICHIS O TIPOUCXOXKACHIH 1 ABONFOITMH COTHITA ¥ 3BE31. DTaIlbl
SKA3HHU 3BE3]I.

Muneunsrit [1yts — nama I'anaktuka. [Tomoxkenue u npmwkenne Conana B ["anakruke. THIIBT
ranakTuk. PaguoramakTiky u kBazapsl. YEpHBIE IBIPHI B AApax ralaKTHK.

ObobwWeHue u cucmemamu3ayusi COOEPHCaAHUsL pazoesos
Kypca «Mexanukay,

Obobwenue u cucmemamu3ayusi COOEPAHCAHUsL pazo0esos
Kypca «Mexanukay,

Obobwenue u cucmemamu3ayusi COOEPAHCAHUsL paz0esos
Kypca «Monexynapuas gpusuxa u mepmoOUHAMUKA,

Bcenennas. Paciunpenue Beenennoil. 3akon Xa60ma. Paz6eranue ranaxkruk. Teopust
Bonbioro B3peiBa. PennkroBoe usnyyenue.

MacmrabHas crpykTypa Beenennoii. MeraranakTuka.

68



http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

Hepeménnsie mpobiemMbl acTpOHOMUU

1 Ob6o6wenue u cucmemamu3ayus
cooepacanus pazoenos Kypca
«Monexynapuas ¢puzuxa u
MepPMOOUHAMUKAY,

1 Obobwenue u cucmemamu3ayus
co0epaxcanusi pazoenos Kypca
«Monexynapuas ¢uzuka u
MepMOOUHAMUKAY,

1 llpumenenue ocnosononazarowux
ACMpPOHOMUYECKUX NOHAMUL,
3aKOHO8 U Meopuli OJisl AHAIU3A U
00BsACHEHUs

Quzuueckux npoyeccos,
NPOUCXO0AWUX 8 36630aAX, 8
36E30HbIX CUCEMAX, 8
MedHc2anaKmuyeckol cpeoe,
08UMCEHUS HeDeCHbIX mell,
asonoyul 36830 u Beenennotl

1 | O6obmenne u cucTeMaTH3aIs Conep KaHus paserna
Kypca «MexaHuKa»

1 | O6o06mieHue 1 CHCTEMATH3AITNS COACP KAHUS
paszzena kypca «MonekyisipHas pu3nka u

TEPMOIMHAMUKA
1 Obobwenue u cucmemamuzayust
CO0epIHCanusi pazoenos Kypca
«DneKmpoOuHamuKay
1 Obobwenue u cucmemamuzayust
CO0epIHCcanuus pazoenos Kypca
«DneKmpoOuHamMuKay
69 1 Obobwenue u cucmemamuzayust
CO0epIICcanisi pazoenos Kypca
«DnekmpoourHamuxay
1 | Pesepr
1 | Pesepr

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUISA YHEHUKA

» ®usuka. Mexanuka, 10 kimacc/ Msakuies I'.51., Cunskos A.3., OOecTBo ¢
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OTrpaHUYEHHOMN O0TBETCTBEHHOCTHIO «IPODAY; AKIIMOHEpHOE 0OILECTBO
«M3narenscTBO «IIpocserenue»
[ToapoGHbIe MOypoUHbIe pa3paOOTKU OPUEHTUPOBAHBI HA YUUTEJEH, paboTarommux
o yueoHomy KoMmruiekty I'. 5. Mskuiena,

M.A. ITerpogoii, «®usuka. 10 knacc. bazoBsiit ypoBerb» (M.: Ipoda, 2020). B

METOOANYECKHUE MATEPHUAJIBI 1JI1 YYUTEJIA

®uzuka. 10 xknacc. Meroanueckoe nocodue 7877 aBtopsl: IletpoBa Mapus
ApcenbeBHa, KanauaaT negarornueckux HayK, TpEXKpaTHbIN Jlaypeat ['panrta
MOCKBBI, YUUTENb BBICIICH KBATU(PUKAITMOHHOW KaTeropuu, skcnept EI'D, aBTop
YMK "®wuzuka", aBrop 6osee 40 MeToguUecKux paboT ISl yUUTENEH,
npeceaaTeab METOUYECKOro 00beIMHEHUS CIIIIMAIbHBIX JUCIUIUTAH Jlutes
Ne1502 npu MBOMU, Kynpsisue Bacunuii Bnagumuposuy, JlokTop dhusuko-
MaTeMaTUYeCKUX Hayk, coaBTop YMK "®usuka", crapuuii Beaynui peakTop

Kopnopamuu "Poccuiickuit yueOHHK"

Uctounuk: https://rosuchebnik.ru/material/fizika-10-klass-metodicheskoe-

posobie-petrova/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://class-fizik.ru/shiv.html
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