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HHOACHUTEJIBHASA 3AIIMCKA

MopnenbpHass CHUHXPOHU3WPOBAaHHAs pabouas mporpamMma 0a3oBOro M yIIyONEHHOTO HM3Y4YEHHUs IpeaMeTra
«Dusuka» B 10-11 kmacce pa3paboraHa Ha OCHOBe Pabouux mporpamm cpemaHero oOmiero oopa3oBaHHS IO
¢usuke (0a30BbI YpOBEHb, YIIYOIEHHBIH  ypOBEHB), OJOOPEHHBIX pelIeHHeM QenepaabHoro y4eOHo-
METOJIMYECKOTO O0BETMHEHHS 110 001IeMy oOpazoBanuio ot 29.02.2022r., mpoTokon 7/22.

B pasgene «Temarnueckoe MmiaHUpOBaHUE» Y4eOHOTO Kypca copepikaHue oOydeHHUs CHHXPOHU3UPOBAHO
JUISL OCBOCHHMSI OOYyJaIOIIMMUCS IpeMeTa Kak Ha 0a30BOM, TaK U YIiTyOJI€HHOM ypOBHE.

JanHass mporpamma oOmpeAenseT o00s3arelnbHOE NPEIMETHOE COIEpXKaHWE, YCTAHABIMBACT INPHUMEPHOE
pacripefieieHue y4eOHBIX 4YacoB IO TEMAaTHYECKUM pasfeliaM Kypca U PEeKOMEHAYEMYIO IOCIE0BaTeIbHOCTh
W3YUYCHHS TEM H PA3JIENIOB YIEOHOTO MpeIMeTa ¢ YUETOM MEXKIPEIMETHBIX U BHYTPHUIIPSIMETHBIX CBSI3EH, TOTHKU
y4eOHOro mpoliecca, BO3PACTHBIX OCOOEHHOCTeW oOywaromuxcs. I[Iporpamma naér mpenacraBieHHE O LETSX,
cooepycanuu, obugeri CTpaTerud OOYYCHMs, BOCHHMTAHHS M Pa3BUTUS OOYYAIOUIMXCS CPEICTBaMH yueOHOTO
npeamera «dPu3nka» Ha yIyOnEHHOM ypoBHE B 0a30BOM YpOBHE.

H3yuenue Kypca @usuku yenyOnéHHo2o YpOoSHS NO3GONAEM  pPeanu308amb  3a0auu  NpohecCUOHATbHOU
OpueHmayuy, HAnNpasieHo Ha co30aHue Ycio8uul Ol NPOAGIEHUs CE0UX UHMELLEeKMYAIbHbIX U MEBOPUecKUX
CNOCOOHOCMEN KANCObIM VUAWUMCS, KOMOpble HeoOX00uMbl O0Jisi NPOOOINCEHUSL 00PA306AHUS 8 BbICULUX VHEOHbIX
3a6e0eHUsX N0 PATUYHBIM (PUIUKO-MEXHUYECKUM U UHIHCEHEPHBIM CREeYUATbHOCSIM.

B mporpamMe ompenensiooTcs IUIAHHPYEeMbIe Pe3ybTaThl OCBOCHHS Kypca (DM3MKH Ha YPOBHE CPEIHETO
o0miero oOpa3oBaHus: JUYHOCTHBIC, METANpPEAMETHbIE, MpeIMeTHbIe (Ha YriIyOnéHHOM U 0a30BOM YpPOBHE).
Hay4Ho-MeTomoornueckoii OCHOBOM UIsi  Pa3pabOTKM  TpeOOBaHWUN K JTUYHOCTHBIM, METAIpPEAMETHBIM
U IPEIMETHBIM pe3ylibTaraM OOydaloluXCs, OCBOUBILIUX MPOTpaMMy CpeaHero oomiero oOpa3oBaHHs Ha
yI1yO€HHOM YPOBHE, SIBISIETCSI CHCTEMHO-/IEATEIbHOCTHBIN MOJIXOI.

IIporpamma BKJIIOYaET:

naaHupyemvle pesyibmamsl OCBOCHHSA Kypca (U3MKHM Ha YNIyOn€HHOM M 0a30BOM ypOBHE, B TOM 4YHCIE
npeomemHuvie pe3yibmamyl 0 TOAaM 00yJIeHUs;

cooepoicanue yuebHozo npeomema « Pusuxay no 200am ooyuenus;

npumepHoe memamuyeckoe NIAHUPOBaHUe C YKA3aHHEM KOJIMYEeCTBA 4YacOB HAa H3y4YEHHE KaXJOW TEMBbI
U NPUMEPHOU XAPAKMePUCMUKoU y4eOHol 0esamelbHOCMU Y4auuxcs, pean3yeMoi pyu U3y4eHUH ITUX TEM.

KypcuBoM B TekcTe mporpammbl BhIIENEHBI dieMeHThl Llenmn u 3amaun, [lpeaMeTHBIX pe3ynbraTtoB U
ConepxaHus yueOHOTO MaTepuana, KOTOpbIe MPeACTaBICHbI Ul H3yUeHHs! Ha YITyOJIEHHOM ypOBHE

OBILIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «®PU3UKA»

du3nKa Kak Hayka O HamOosee OOIIMX 3aKOHAaX MPUPOABI, BBICTyINAas B KauyecTBE Y4eOHOTo Mpeamera
B IIIKOJIC, BHOCHUT CYIIECTBEHHBIH BKJIAJl B CUCTEMY 3HaHHM 00 okpyxkawmem wMupe. [IkompHBIM Kypc
¢u3nKu — cucTeMooOpa3yoImuil Ui €CTECTBEHHO-HAYYHBIX YU4EOHBIX IMPEAMETOB, MOCKOJIBKY (pU3Mueckue
3aKOHBI JIE)KAaT B OCHOBE IPOIIECCOB U SIBICHUN, M3y4yaeMbIX XUMHUEH, Ouonorueil, pusmdyeckoir reorpadueit
u acTpoHomueil. Mcrnonb30BaHHE W aKTUBHOE NPUMEHEHHE (GHU3UUYECKUX 3HAHMWA OINpENeNniIo XapakTep
u OypHOE pa3BUTHE Pa3HOOOPA3HbIX TEXHOJIOTHH B cepe HSHEPreTHKH, TPAHCIOpTa, OCBOCHMSI KOCMOCA,
MOJTyYeHUs] HOBBIX MAaTEpHUaioB C 3aJJaHHBIMU CBOWCTBAMU U Jp. V3ydueHue (QU3UKKM BHOCHUT OCHOBHOM BKIAJ
B (hOpMUPOBaHNE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa yyalluxcs, B (GopMHUpOBaHHME YMEHUH NPUMEHSTh
HAYYHBIF METOJ MO3HAHUS MPU BBITOTHEHUH UMHU YIEOHBIX UCCIIETOBAHMIA.

B ocHoBy kypca (Qu3MKH cpenHEH IIKOJIbI TOJIOKEH psAl HAeH, KOTOpble MOXXHO paccMaTpuBaTh Kak
IIPUHLIMIIBI €70 TOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBHM C HEW KypC SBISETCS JIOTUYECKH 3aBEPUIEHHBIM, OH COJIEPKUT
Marepuai U3 BceX pas3zienoB (GU3MKHU, BKIIOYAET KaK BOIIPOCHI KIIACCUYECKOM, TaK U COBPEMEHHON (DPU3UKH.

Hoesa zenepanuzayuu. B cCOOTBETCTBUU C HEW Marepual Kypca (GU3UKH OOBEAMHEH BOKPYT (U3UUYECKUX
Teopuid. Bemymmum B Kypce sBIsieTCS (OPMHUPOBAHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MATEpHH,
BEILECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuzanus NOpeanoyiaraeT MCHOJIb30BaHHUE T'yMaHUTApPHOTO IOTEHIMaja
(bU3MYEeCKOM  HAyKH, OCMBICIEHHE CBSI3M  pa3BUTHS (DU3UKH  C Pa3BUTHEM  OOIECTBa, a TaKkKe



C MUPOBO33PEHUECKUMHE, HPABCTBEHHBIMH U YKOJIOTUIECKHMH TIPOOIeMaMH.

Hoea npuknaonou nanpaenennocmu. Kypc ¢usuku yrimyOnéHHOrO YpOBHS HPEAINOJIaraeT 3HAKOMCTBO
C IIMPOKUM KPYrOM TEXHHUYECKUX U TEXHOJOTUYCCKHX MPHIIOKCHUN M3YUYEHHBIX TEOpHH | 3aKOHOB. [Ipu aTOM
paccMaTpuBarOTCS Ha YPOBHE OOILIMX MPEACTABICHUN U COBPEMEHHbBIE TEXHUYECKHE YCTPONCTBA U TEXHOJIOTHH.

Hoesa IKonocuzayuu peanusyercss TOCPEICTBOM BBEACHHUS DIIEMEHTOB COJCPIKaHUS, TTOCBAIIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPHIE CBS3aHbI C Pa3BUTHEM TEXHHKH U TEXHOJIOTHH, a TAKKe
00CYXJICHHSI ITPOOJIEM PAIlMOHAILHOTO MPUPOIOIOIH30BAHUS M SKOJIOTHUECKON 0€30aCHOCTH.

OcBoeHue copep:kaHusl MPOTPaMMBbI JIOJDKHO OBITh MOCTPOEHO HA MPHUHIIMIAX CUCTEMHO-AEATEIbHOCTHOTO
noaxoxa. Jlns ¢u3uku peanmzanus STHX NPUHIMIOB 0a3UpyeTcsl HAa HCIOJIb30BAHUU CaMOCTOSTEIBHOTO
HKCTIIEPUMEHTA KaK IMOCTOSHHO JIeHCTBYIOIEro (pakropa yueOHoro npouecca. {is yenyonénnozo yposHs — 3mo
cucmema CamoCMoAMeNbHO20 YYEHUYECKO20 HKCNEPUMEHMA, BKIUAOue20 (GPOHMAaibHble YUYeHUUeCKuUe
ONbIMbL NPU U3VHEHUU HOB8020 Mamepuana, 1abopamopuvie pabomuvl u pabomsi npaxmukyma. Ilpu smom
B03MOJICHbL 084 Cnocoba peanuzayuu GU3ULECKO20 NPAKmukymda. B nepeom ciyuae npakmuxym npoeoOumcs
au60o 6 konye 10 u 11 xnaccos, 1ub0 nocie nepsoco u 6MopPoco NOLY200UlL 8 KANCOOM U3 IMUX KAAcco8. Bmopoti
Ccnocob — smo unmezpayusi pabom NPaKmukKyma 6 cucmemy J1abopamopHeix pabom, Komopbvie npooOSmcsl
8 npoyecce usyyeHuss paszoeira (memsi). Ilpu smom nod pabomamu  NPAKMUKYMA — NOHUMAEMCA
camocmosmenvHoe Ucciedosanue, KOmopoe npo8OOUMCs no pyKOBOOCM8Y C8EPHYMO20, 0000WEHH020 6uda He3
nouazo80t UHCMPYKYUU.

B mporpamme cucremMa y4eHHYECKOTO SKCIEPUMEHTA, JIAOOPATOPHBIX PadOT M MPaKTHKyMa IpelcTaBieHa
CIMHBIM TepeyHeM. BbIOOp TEeMaTHKH Ui 3TUX BUJIOB YUYCHHUYECKHUX MPAKTUYECKUX PaOOT OCYIIECTBIIACTCS
YYaCTHHKaMH 00pa3oBaTENIbHOTO TpOLEcca HCXOAd W3 OCOOCHHOCTEH IMOYpOYHOTO IUIAHUPOBAHHS
W ocHalleHus kaOunera ¢u3uku. [Ilpm 3ToM oOecrmeynBaeTcsi OBJaJEHUE OOYYAIOUIMMHUCS YMEHUSIMHU
MPOBOIUTh TIPSIMBIE W KOCBCHHBIC HM3MEPCHHS, WCCICIOBAHMS 3aBUCUMOCTCH (PH3UYCCKUX BEIUYHH
Y TIOCTAHOBKY OIIBITOB IO MPOBEPKE MPETIOKECHHBIX THIIOTES.

Bonbpimoe BHUMaHUWE yIeseTcsl PEeHICHUIO PACYETHBIX M KAYSCTBEHHBIX 3amad. [lpm 3ToM UIsl pacdETHBIX
3a/lad TPHOPUTETOM SIBIAIOTCS 3aJa4d C SBHO 3a/laHHON u HesgHo 3adanHoti  (HU3MYECKOW MOJENbIO,
MO3BOJISIFOINME TMPUMEHSITh W3y4YCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OJHOTO paslena Kypca, Tak
U UHTETPHUpYs MPUMEHEHUE 3HAHUN W3 Pa3HBIX pa3nenoB. /[ KauecTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIFOTCS
3ajaHisg Ha OOBSICHEHWE / TIpelcKa3aHhe IMPOTeKaHWs (U3NYECKHX SBICHUH U MPOIECCOB B OKPYXKAFOIIEH
XKU3HU, TpeOyromre BpIoopa PU3ndecKoit MOJeNu Al CUTYaIH MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum c¢ tpedoBanusmMu PI'OC COO k MarepHalbHO-TEXHHUUECKOMY OO0ECIEUEeHUI0 YyueOHOro
npouecca Kypc U3nMku yriyOia€HHOTO U 0a30BOrO YpOBHS B CpellHEH IIKOJIE JOJIKEH M3ydarbCs B YCJIOBHUSX
NnpeiMeTHOro kaduHera. B kabunere GpU3MKU JOIKHO ObITH HEOOXOAMMOE JabopaTopHOE 00OPYIOBAHUE IS
BBITIOJIHEHHSI YKa3aHHBIX B MPOTPaMME YYEHHUYECKHUX OIBITOB, JIAOOPATOPHBIX PadOT H paboT MpaKTHKyMa,
a Tak)Ke IEMOHCTPAILMOHHOE 000pY/I0BaHUE.

JemoHcTpanimoHHOE  0o0opyrmoBaHue  (OPMHPYETCS B COOTBETCTBHHM  C MPHHIUIIOM  MHHHMAJIBHOM
JOCTAaTOYHOCTH U OOECIEeYMBAET MOCTAHOBKY IMEPEYMCICHHBIX B IIPOrpaMMe KIIFOUEBBIX JEMOHCTpALUi s
WCCIICIOBAHNS W3y4aeMbIX SBICHUH W MPOIECCOB, SMIUPUYECCKUX | (YHIAMEHTAJIbHBIX 3aKOHOB, WX
TEXHUYECKHX IPUMEHEHUH.

JlaGopatopHoe o0opynoBaHUE IS YICHUYECKUX MPAKTUUYECKUX padoT (GopMHUpYeTCs B BUIEC TEMaTHUECKUX
KOMIUIEKTOB U oOeclieunBaeTcsi B pacyére OJHOrO KOMIUIEKTa Ha JByX oOydaromuxcs. Temarndeckue
KOMITJIEKTHI JTaOOpaTopHOro O0OpYIOBaHUS AOKHBI ObITh MOCTPOEHBI HAa KOMILJIEKCHOM HCIHOJIb30BaHUH
aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX HM3MEPHUTENBHBIX CHCTEM B BHIE IH(PPOBBIX
nmabopaTopui.

HEJIX U3YYEHUSA YYEBHOI'O ITPEJMETA «®U3UKA»

OCHOBHBIMH 1IETISIMHU U3y4eHUS (PU3UKHU B 00111eM 00pa30BaHUU SIBIISIOTCS:

e (QopMHupOBaHNE HHTEPECA U CTPEMIICHHS 00yJalONIMXCs K HAyYHOMY M3y4YECHUIO MPUPO/BI, Pa3BUTHE X
MHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEICTABICHHIA O HAyYHOM METOAE TO3HaHUS U (OPMHUPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOIIECHHS K OKPY)KAIOIINM SBJICHUSM;

e (opMHpOBaHHWE HAYYHOTO MHPOBO33PEHMS KakK pe3yJabraTa H3YUYEHHS OCHOB CTPOCHHS MaTepHH
1 QyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (QopMHUpOBaHNE YMEHHH OOBICHATH SBICHHS C HCIOJIb30BAaHWEM (QHU3MUYECKHX 3HAHWK W HAYYHBIX



JI0Ka3aTesbCTB;

e (opmupoBaHHE TPEACTABICHUN O POIM (PU3MKHU ISl PA3BUTUS APYTUX €CTECTBEHHBIX HAyK, TEXHUKH
U TEXHOJIOTH;
pazeumue NpeoCmasieHull 0 803MONCHLIX cghepax 0yoywell Nnpo@eccUOHAIbHOU OesmelbHOCMU,
CBA3AHHBIX C PUUKOU, NOO2OMOBKA K OaNbHeluleMy 00y4eHUuI0 8 IIMOM HaNPasieHUU.

e JlocTiwkeHue 3TUX Iiesiell oOecrieunBaeTcs pelleHrneM CIEeIyIOIMX 3a7a4d B Mpoliecce M3y4YeHUs Kypca
(hbU3UKH Ha YPOBHE CPEIHETO 00IIero 0Opa3oBaHUs:

e npuoOpeTeHHe CUCTeMbl 3HaHMKA 00 OOmHUX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIIOYAsE MEXAHHKY, MOJICKYJSPHYIO (HU3UKY, DJIEKTPOIAMHAMMKY, KBAaHTOBYIO (M3UKY H JIEMEHTHI
acTpopu3uKu;

e (opMHpOBaHWE YMEHHUI NPUMEHSTh TEOPETHUECKHUE 3HAHUS Uil OOBSCHEHUS (PU3MUYECKUX SIBICHHMA
B IIPUPOJIC U JIJISl IPUHSATHUS IPAKTUYECKUX PEUICHUI B IIOBCEAHEBHON KU3HU;

® OCBOGHHME CIIOCOOOB pelIeHMs] pa3jIMyYHBbIX 3a7ad C ABHO 3aJaHHOW (U3UYECKOW MOJEINblo, 3ajad,
MOJIPa3yMEBAIOLINX CaMOCTOSITENIbHOE CO3/1aHKe (PU3UYECKON MOJENH, aJIeKBaTHOM YCIOBUSM 3a/1auH,
B TOM YHCJIE 33/1a4 MH)KEHEPHOTO XapaKTepa;

e T[OHUMaHHE (PU3NYECKUX OCHOB U MPHUHIIMUIIOB JCHCTBUS TEXHUYECKUX YCTPOWUCTB U TEXHOJIOTUYECKUX
MIPOIIECCOB, UX BIUSHUS HA OKPYKAIOILIYIO CPELY;

® OBJAJICHUE METOJaMHU CaMOCTOSITEILHOTO TJIAHUPOBAHMS U MPOBEACHHS (DU3MUECKUX SKCIIEPHUMEHTOB,
aHaJIM3a U UHTEpIpeTali UH(HOPMAIUH, ONIPeIeTIeHUS JOCTOBEPHOCTH MOITYYSHHOTO Pe3ylbTara;
CO3JJaHHME YCIIOBHH AJISi Pa3BUTH yMEHHH MPOEKTHO-HCCIEN0BATEIBCKOM, TBOPUECKOM AESATEIBHOCTH;
passumue unmepeca K cpepam npogheccuoHanbHOU 0esimelbHOCMU, C8A3AHHOU C PUUKOU.

MECTO YYEBHOI'O IPEAMETA «®PU3UKA» B YHEBHOM IIVIAHE

B cootserctBun ¢ ®I'OC COO yrnyOnéHHbIN ypoBeHb U3ydeHUs yueOHoro npeamera «Pu3nka» Ha ypoBHE
cpenHero ob1ero oopazoBaHus BbIOMpaeTcss 00yJaroIUMUCS, IUTAHUPYIOIIUMH POJOKEHHE 00pa30BaHuUs 1O
CHEHAIbHOCTSIM (PU3NKO-TEXHUYECKOTO MPOdUIIs.

VY4eOHbIM MIaHOM NPEeAyCMOTpPeHO u3ydeHue Gpusnku B 00béMe 340 4 3a 1Ba rosa oOyyeHHs: 5 U B HENIENIO
B 10 m 11 kiaccax, Ha 0a3oBoM ypoBHe B 00BbEMe 1364 3aaBa roma oOydyenuss mo 249 B Henemo B 10
u 11 knaccax. B Temarnueckom miuanupoBanuu Uit 10 u 11 kiaccoB nmpeznonararoTcs pe3epB BpEMEHH, KOTOPbIi
YUUTEIb MOXKET UCIOJIb30BATH [0 CBOEMY YCMOTPEHHIO, M IOBTOPUTEIBHO-0000IIA0IINE YPOKH.

INJIAHUPYEMBIE PE3YJIBTATbBI
OCBOEHMSA YYEBHOI'O ITPEIMETA «®U3UKA»
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydebHoro npeamera «Pus3mka» Ha ypoBHE cpemaHero oOmiero obOpaszoBaHus (YIIyOJNE€HHBIA W
0a30BBIIl  YPOBEHB) MOJDKHO OOecrednBaTh OCTIKEHHE CIEAYIONIMX JIMYHOCTHBIX, METamnpeIMeTHBIX
U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATbBI

I'pascoanckoe eocnumanue:

L4 C(bOpMPIpOBaHHOCTI) FpEl)KJIaHCKOﬁ II03UIIUHN o6yqa10u1erocsl KaK aKTHBHOI'O U OTBETCTBCHHOI'O
YJICHa pOCCHfICKOFO O6H_[€CTBa;

¢ [IPUHATHUC TPAAUIITUOHHBIX O6H.I€‘-I€.HOB€‘-I€CKI/IX FYMAaHUCTUYCCKUX U JCMOKPATUUCCKUX HCHHOCTCfI;

¢ TOTOBHOCTb BCCTH COBMCCTHYIO ACATCIILBHOCTHL B MHTCPCCAX TPAXKIAHCKOTO O6IJ.[€CTBa, Y4aCTBOBAThH
B CaMOYIIPABJICHUHU B IIKOJIC U JETCKO-IOHOMICCKUX OpTraHU3alHusiIX;

¢ YMCHUC B3aMMOJICHICTBOBATh C COIIMAJIbHLIMH HHCTUTyTaMHU B COOTBCTCTBUHU C UX q)yHKL[I/I}IMI/I
1 Ha3HAYCHHUEM,

® TOTOBHOCTSB K FYMaHHTapHOfI n BOHOHTépCKOﬁ JCATCIIBHOCTH.



Hampuomuttecm)e eocnumanue:
¢ chopMHPOBAHHOCTH POCCUICKON IPaXKTAHCKON UACHTHYHOCTH, TAaTPUOTH3MA;

¢ [CHHOCTHOC OTHOUICHUC K Ir'OCYAApCTBCHHBIM CUMBOJIAM; JOCTHXXCHUAM Poccuu B (1)I/I3I/IKG U TCXHUKC.
ﬂyxosno-npascmsennoe eocnumanue:
® CcOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHUECKOTO IIOBE/ICHHS;
® CIIOCOOHOCTH OIIEHMBATH CUTYAIMIO M IPUHUMATh OCO3HAHHBIE PEIICHHS, OPHEHTHPYSICh Ha MOPaJIbHO-
HPaBCTBEHHBIC HOPMBI U IGHHOCTH, B TOM YHCJIE B ACATEILHOCTH YYEHOTO;
®  0CO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHHE YCTOHYHMBOIO OyIyIIero.

Acmemuueckoe 6ocnumanue:
® JOCTCTHUYCCKOC OTHOIICHHUE K MHPY, BKIIIOYasd 3CTCTUKY HAYYHOI'O TBOPYECTBA, IIPUCYILICTO (bH3PI“I€CKOfI

HayKe.

Tpyooeoe éocnumanue:

® UHTEpeC K pa3snuuHbIM chepaM npohecCHOHATBHOMN NeATeNbHOCTH, B TOM YUCIIE CBA3aHHBIM C (PU3UKOU
Y TEXHUKOW, yMEHHE COBepIIaTh OCO3HAHHBIA BHIOOp Oyaymed mpodeccud U peain30BHIBATH
COOCTBEHHbBIE )KU3HEHHBIE IJIaHbI;

® TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHUIO B 00JMAacTH (U3MKUA HA MPOTKEHUU
BCEU JKU3HHU.

DKonozuueckoe éocnumanue:

¢ c(hOpPMHPOBAHHOCTh JKOJOTMYECKON KYNBTYPbHI, OCO3HAaHHME II00AIBFHOTO XapakTepa 3KOJIOTHYECKUX
pooiieM;

e IUJAHMPOBAaHUE M OCYLICCTBICHHE JEWCTBUM B OKPYXKAIOLIEW Cpele Ha OCHOBE 3HAHUS Leled
YCTOMYHMBOI'O Pa3BUTHS YEJIOBEYECTBA;

® pacIIMPEHHE ONBITA JESATEIbHOCTH 3KOJIOTMYECKONW HAIIPABJIEHHOCTH HA OCHOBE UMEIOLIUXCS 3HaHUM 110
busuke.

lleHHucmu HAY4YHO020 NO3HAHUA:

¢ cpOpMHpPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  pa3BHUTHUS
¢bu3nveckoil HayKH;

® O0CO3HaHME IIEHHOCTH HAy4YHOW JEeATEJbHOCTH, TOTOBHOCTb B IIPOLECCE H3YYEHUS (PUBUKH
OCYIIECTBIIATh IPOEKTHYIO U MCCIIEA0BaTENbCKYIO ASSITEIbHOCTh UHIMBUYaIbHO U B TPYTIIIE.

B mpornecce 1ocTukKEHUs IMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTrPaMMBbl CPEHETO OOIIEro 00pa3oBaHUs
no (¢u3nuke Yy oOydaloIUXcs COBEPIICHCTBYETCS  OMOYUOHANbHLIU — UHMeENLeKm, TPearoiaraloumi
c(OPMHUPOBAHHOCTH:!

*  Camoco3HaHusl, BKIIOYAIOIIETO CIIOCOOHOCTh MOHHMMAaTh CBOE SMOIMOHAIBHOE COCTOSIHME, BHJIETh
HarpaBJIeHUs pa3BUTHs COOCTBEHHOM SMOLIMOHAIBHON cepbl, ObITH YBEPEHHBIM B ce0e€;
camope2ynuposans, BKIIOYAIOLIET0 CaMOKOHTPOJIb, YMEHHE NPUHHUMAaThb OTBETCTBEHHOCTbh 3a CBOE
MOBEJICHHE, CMOCOOHOCTh aJalTUPOBAThCA K SMOLMOHAIBHBIM H3MEHEHUSM U MPOSBIATh TMOKOCTb,
OBITH OTKPBHITHIM HOBOMY;

BHYMpEHHeU Momusayuu, BKIIOYAIOLEH CTPEMJICHHE K JOCTHKEHUIO LEJIH U yCIIeXy, ONTHMHU3M,
MHUIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEN;

amnamuu, BKIOYAIOMIEH CIOCOOHOCTh MOHMMATh 3MOIIMOHAILHOE COCTOSIHUE JPYTHX, YUUTHIBATH €r0
P OCYILECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COYYBCTBHIO M CONIEPEKUBAHUIO;

COYUANbHBIX HABLIKOG, BKIIOYAIOIIUX CIHOCOOHOCTH BBICTPaMBaTh OTHOILEHHS C JAPYTUMH JIIOIbMH,
3a00TUTBHCA, IPOSBIISITh UHTEPEC U pa3periaTb KOHQIUKTHI.

METAIIPEJMETHBIE PE3YJIBTATBI

YHuBepcajbHbIe I03HABATEIbHbIE 1CHCTBUA

Ba3oBble Joruueckue aeicTBUA:
® CaMOCTOSTENHHO (POPMYITHPOBATH U aKTyaJHU3UPOBaTh MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
® OMNpeACNATh IENN AeATEILHOCTH, 3371aBaTh TapaMeTPhl U KPUTEPUHU UX TOCTUKCHUS;
® BBIABJIATH 3aKOHOMEPHOCTH U MMPOTUBOPEYHSI B PACCMATPUBACMBIX SIBICHUSX;
e pa3pabareiBaTh IUTAH pEIICHHs TPOOJeMBbI C yU4€TOM aHaIM3a MMEIONIUXCS  MaTepHAbHBIX
1 HEeMaTepHUAIIbHBIX PECYPCOB;
o BHOCUTH KOppCKTI/IBLI B JCATCIBbHOCTh, OICHUBATHh COOTBCTCTBUC pe3y.]II>TaTOB noeiasaM, OLICHUBATh pI/ICKI/I



MMOCIEACTBUI JICSITEIbHOCTH;

KOOPIMHUPOBATh U BBITIOTHATH PabOTy B YCIOBHUSX PEATbHOTO, BUPTYAJIBHOTO U KOMOWHHUPOBAHHOTO
B3aHMOJCHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUHN KU3HEHHBIX MPOOJIEM.

Ba3oBLIe uccienoBaresLcKue eiicTBHA:

BJIAJICTh HAYYHOU TEPMHUHOJIOTHUEH, KITFOUEBBIMU MOHATUSAMH U METOIAaMH (PU3HUECKON HAYKH;

BJIAJICTh HaBBIKAMH Yy4eOHO-HMCCIIEAOBATEIbCKOM | MPOEKTHOW JEATENBbHOCTH B 001acTH (DU3UKH;
CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJOB peIIeHUs 33134 (hPU3MYECKOTO
COZICpIKaHUs, TPUMEHEHHIO Pa3IMYHBIX METO/IOB IIO3HAHHMS,

BJIAJICTh BUAAMU JIEATEIHLHOCTH IO MOJTYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALUH, TPeoOpa30BaHHIO
Y TIPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CHUTYaIMsX, B TOM YHCJE TPU CO3JAHHH Y4YEOHBIX IMPOCKTOB
B oOsactu (hU3UKH;

BBISIBIISITh TIPUYMHHO-CIICAICTBEHHBIE CBSI3M M aKTyalM3HpPOBATh 3a/ady, BBIABHIaTb THUIIOTE3y €&
pellieHHsI, HaXOJUTh apryMEHThl IS JOKa3aTelbCTBA CBOMX YTBEPXKICHHM, 3aJaBaTh IapaMETphI
Y KPUTEPUU PEUICHUS;

AHAJIM3UPOBATh IOJIyYCHHBIC B XOJE€ PCEIICHHUS 3aJa4d pPe3y/IbTarTbl, KPUTUYCCKH OILICHUBATh WX
JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MCHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3aa4yll B 00pa30BaTENbHON JAEATEIBHOCTH, B TOM YHCJE MPU
M3yYeHUH (DU3UKH;

JIaBaTh OIICHKY HOBBIM CHUTYAIIUSIM, OLIEHUBATh MIPHOOPETEHHBIH OIIBIT,

YMETh IIEPCHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHYECKYIO 00JIACTH KUZHEACATEIILHOCTH;

YMETh HHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIACTCH;

BBIJIBUTaTh HOBBIC HJIEH, IpeIylaraTh OPUTWHAIBHBIC IOIXOAbl W PEIICHHUS; CTaBUTh MPOOJIEMbI
Y 33/1a4H, TOITYCKAIOIINE alIbTEPHATHBHBIC PEIICHUS.

Pabora ¢ nndopmanueii:

BJIaACTb HABBIKAMU ITOJTYUCHUA I/IH(l)OpMaHI/II/I (1)PI31/I‘~IGCKOFO COACPIKAHUA U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITEIIFHO OCYIIECTBIISITh TMOWCK, aHajiW3, CUCTEMATHU3AIMI0O W WHTEPIPETAIUI0 HHPOPMAIHN
Pa3IMYHBIX BUJOB U (POPM MPECTaBICHNUS;

OIICHHUBATh JIOCTOBEPHOCTH HH(POPMAIINH;

HUCITIOJIB30BAaTh CpeacTBa HHq)OpMaHHOHHBIX W KOMMYHUKAIIUOHHBIX TEXHOJIOTUI B PCIICHUHU
KOTHUTUBHBIX, KOMMYHHKATUBHBIX N OPraHu3anMOHHBIX 3a1a4 C CO6JHO)ICHI/IGM Tpe6OBaHI/H71
OPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHUEHBI, PECYpCcOCOEpeKEeHHs], MPABOBBIX M ITHUECKUX HOPM,
HOPM MUH(POPMAIIMOHHOM 0€30MMaCHOCTH;

co3/laBaTh TEKCThl (DU3MUECKOTO COJEpXKAHUS B pasNUYHBIX (opMaTax cC y4éToM Ha3HAYCHUS
nH(OpMAIUU U 1IETIEBOM ayTUTOPUH, BBIOMpas ONTUMAaIbHYIO0 (POpMY MIPEICTABICHUS U BU3YAIU3AIIHH.

YHuBepcajibHble KOMMYHUKATHBHbIE 1eHCTBUS

Ooburenue:

OCYHICCTBJIATH 06I_I_ICHI/IC Ha ypOKax (1)I/ISI/IKI/I n BO BHCypO‘IHOﬁ ACATCIIBHOCTH,
pacno3HaBaTb NPCAIIOCHIIKN KOH(bJ'II/IKTHBIX CI/ITyaI_[I/II\/'I Hu CMAT4YaTh KOH(pJ'II/II(TBI;
pa3BépHYTO " JIOTUYHO HU3J1ararb CBOKO TOYKY 3pCHUSA C UCITIOJIB30BAHUCM SA3BIKOBLIX CPEACTB.

CoBMecTHAA JeATEJbHOCTh:

MMOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHAUBHIYaTbHOU pabOTHL;

BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX JEHCTBHH C y4€TOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH
Ka)KIOro 4jIeHa KOJUIEKTHBA,

MPUHUMATE TICJId COBMECTHOHM JIEATEeILHOCTH, OPTaHH30BBIBATH M KOOPJAWHHPOBATH JCHCTBHS IO €€
JNOCTIIKCHHUIO: COCTaBIIATh IUIAH JICHCTBUH, paclpelesiaTh POaH C YIETOM MHCHHHA YYaCTHHKOB,
00CyXIaTh Pe3yJIbTaThl COBMECTHOM paOOTHI;

OIICHUBATh KauyecTBO CBOETO BKJIajJa 1 Ka)KJI0To yYacTHUKA
KOMaH/IbI B OOIIHI pe3y/IbTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

mpeyiarath HOBBIE TPOEKTHI, OLICHUBATh WUJEU C MO3UIIMU HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHYECKOM
3HAYUMOCTH;

OCYIICCTBIIATh ITO3UTHBHOEC CTPATETHYCCKOE ITOBSACHUE B PA3UYHBIX CHTYaIlUSAX, IPOSBIATH
TBOPYECTBO U BOOOpaKCHHE, ObITH MHUIIMATUBHBIM.



YHuBepcajibHble peryJsiTUBHbIE 1eiCTBUS

Camoopranuszaums:

® CaMOCTOSITENIbHO OCYLIECTBISATH IO3HABATEIbHYIO AEATENBHOCTh B 00NMACTH (DPU3MKH M aCTPOHOMHH,
BBISIBIISITH MPOOJIEMBI, CTaBUTh M (POPMYNHPOBaTh COOCTBEHHBIE 331a4H;

® CaMOCTOATEIBbHO COCTABJIATH IUIAH PELICHUs PACYETHBIX M KAYECTBEHHBIX 3a/1a4, IJIaH BBIIOJIHEHUS
MPaKTHYECKOM  paboThl € yUéTOM  HMEIOIIUXCA  PECYpCOB,  COOCTBEHHBIX  BO3MOXKHOCTEM
U MIPEIIOYTCHUN;

® J1aBaTh OLEHKY HOBBIM CUTYallUsIM;

® pacmupsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEHUII;

e JleJaTh OCO3HAHHBII BBIOOP, apryMEHTHPOBATh €ro, Oparh Ha ce0si OTBETCTBEHHOCTD 3a PEIICHUE;

® OILIEHUBATh NPUOOPETECHHBII OMBIT;

e crocoOCTBOBaTh (POPMUPOBAHMIO U MPOSIBICHUIO IIUPOKOH SpyAMLIHMU B 00MacTU (PU3UKHU, MOCTOSHHO
MOBBIIIATH CBOIM 00pa30BaTENbHBIN U KYIBTYPHBINA YPOBEHbD.

CaMOKOHTPOJIb:

e JaBaTb OLIEHKY HOBBIM CHUTYaI[UsIM, BHOCUTb KOPPEKTHBBI B JI€STEIBHOCTh, OLIEHUBATh COOTBETCTBUE
PEe3yJIBTaTOB LIEISIM;

e BIAJCTh HAaBBIKAMU I[I03HABaTENIbHON pe(rueKcCu Kak OCO3HAHUS COBEpLIAEMbBIX JACHCTBHIA
Y MBICTTUTENBHBIX MPOLECCOB, UX PE3yIbTAaTOB W OCHOBAHUM; HCIIOJIb30BaTh MPUEMBI peIeKCHH IS
OLIEHKU CHTYaIliH, BEIOOpA BEPHOTO PEIICHUS;

® yMETbh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHUIO;

*  [PUHUMATh MOTHUBBI U APIYMEHTHI APYTUX IIPU aHAJIU3E PE3YNIBTATOB JAESTEIbHOCTH.
IIpunsTue ceds1 M Apyrux:

® [pUHHUMATH ceOs, MOHUMasl CBOM HEJOCTATKU U JOCTOMHCTBA;

® [PUHUMATh MOTUBBI U apTyMEHTBI JPYTUX [IPU aHAIU3E PE3YIbTATOB JAEATEIbHOCTH;

e [IpU3HABaTh CBOE MPABO U MPABO JPYIHX HA OUIMOKH.

INPEAMETHBIE PE3YJIBTATbHI
10 kaace

B nponecce nzydenus kypca puzuku yriyoaéHaoro u 6azosoro ypoBHs B 10 kiacce y4eHUK HAydUTCS:
[ToHuMaTh (1EMOHCTPUPOBATEH) POIb (PU3MKH B IKOHOMHUYECKOH, TEXHOJIOIMYECKOH, IKOJIOTMUECKOH,
COLIMAJILHOW U ATUYECKON cdepax AesTeTbHOCTH YelOBeKa; pojib U MECTO (PU3MKH B COBPEMEHHOU
HAayyHOM KapTHMHE MHpA; 3HAYeHUe ONUCAMENbHOU, Ccucmemamusupyroweu, o00bACHUMENbHOU



U NPOSHOCMUYECKOU YHKYULl (husuieckol meopuu — MexXaHuki, MOAeKYJIAPHOU PUIUKU U MePMOOU-
HaMuKu, poib guzuieckou meopuu 8 popmMuposanuu npedcmasieHull 0 u3uyecKol Kapmune Mupa,

pa3nuyath (YIUTHIBATEH) YCIOBUS MPUMEHUMOCTH MOJIENel (U3UUEeCKUX TNl W MPOLECCOB (SBICHUI):
MHEepLHaJIbHAs CUCTEMA OTCUETA, A0COIIOTHO TBEPAOE TENIO, MaTEpHATIbHAS TOUKA, PABHOYCKOPEHHOE
JBIKEHUE, CBOOOJHOE TajieHue, abCOMIOTHO yrpyras aedopmaiius, abCONMIOTHO yrpyroe u abco-
JIIOTHO HEYIPYroe CTOJIKHOBEHMS, MOJEIM Ta3a, )KMAKOCTU U TBEPAOro (KpUCTAJUIMUECKOIO) Tela,
WJICAIIbHBIN a3, TOUCUHBIN 3apsij, OHOPOAHOE ICKTPUUYECKOE MOJIE;

pa3nuyaTh yCIOBHS (TPaHMIIBI, 00JIACTH) TPUMEHUMOCTH (PH3MUYECKUX 3aKOHOB, IOHUMATh BCEOOIINH Xa-
pakTep GyHIaMEHTAIbHBIX 3aKOHOB U OTPAHUYEHHOCTb MCII0JIb30BAaHMS YaCTHBIX 3aKOHOB;

aHATM3UPOBATH M OOBICHATH MEXaHUYECKUE TIPOIIECCHI U SIBJIICHUSI, UCTIOIB3YsI OCHOBHBIC TIOJIOKEHUS 1
3aKOHBI MEXAHHWKHU (OTHOCHUTEIHLHOCTh MEXaHWYECKOTO IBWKCHHS, (POPMYIbl KHHEMATHKU PaBHO-
YCKOPEHHOT'0 IBMXKEHHUSL, npeoopasosanus I anunes 0is ckopocmu u nepemeujenus, 3aKkonbl HproToHa,
npuHyun omuocumenvrocmu I anunes, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCca
Y MEXaHUYECKOU SHEPTHH, C83b padOOmbl CUNbL C USMEHEHUEM MEXAHUYECKOU IHepeUll, YClo8us pas-
Ho8ecus meépoo2o mena); TIPU FTOM HCIIONIb30BaTh MAaTEMAaTUYECKOE BBIPAKEHHE 3aKOHOB, YKA3bl-
8amby yC108US NPUMEHUMOCIU PU3ULECKUX 3aKOHO08: npeobpazosanuti I anunes, 6mopo2o u mpemve2o
3axon08 HvlomoHa, 3aK0H08 COXPaHeHUss UMNYIbCA U MEeXAHUYeCKOU dHepaul, 3aKOHA 8CEeMUPHO20
MsA20MmeHuUsl;

aHAJIM3UPOBATh U OOBSCHATH TEIUIOBBIE MPOLIECCHI U SIBJICHMUS, UCIIOJIb3YysI OCHOBHBIE MooxeHust MKT
Y 3aKOHBI MOJICKYJISIPHON (PU3UKK U TEPMOJMHAMUKHU (CBSI3b JABJICHUS UIC€ATBHOTO T'a3a CO CpelHen
KUHETHUYECKON HEPTHEN TEIIOBOTO ABUKEHUS M KOHLIEHTPALMEN €ro MOJIEKYJI, CBSI3b TEM- Mepary-
pbI BEIIECTBA CO CpelHEel KMHETUYECKON SHEepPrrei TeIIoBOro JBIKEHUS €ro YacTHll, CBSI3b JaBjie- HUA
UJealIbHOTO ra3a ¢ KOHIIEHTpalueil MOJIEKYJI U ero TeMIepaTypoil, ypaBuenue MenaeneeBa— Kiia-
nerlpoHa, MepBbIid 3aKOH TEPMOJIUHAMUKHU, 3aKOH COXPAaHEHHUS SHEPTHH B TEIJIOBBIX IMPOIleccax); MpH
STOM HCIOJIb30BaTh MAaTEMAaTUYECKOE BBIPAXKEHUE 3aKOHOB, VKA3bI6AMb YCI08US NPUMEHUMOCU
ypaeuerus Menoeneesa—Knaneiipona,

AQHATM3UPOBATh M OOBICHATH (ONMMCHIBATH) AJIEKTPUUECKHUE SIBJICHUS, MCTOIB3Ysl OCHOBHBIC MOJIOXKE-
HUS U 3aKOHBI JIEKTPOJMHAMUKH (3aKOH COXpaHEHHUsI AIEKTPUUYECKOro 3apsa, 3akoH Kynona, nomen-
YUATILHOCIb 2NeKMPOCMAMUYEcKo20 NoJs, NPUHYUN CYREPRO3UYUL INeKMPUYECKUX Noell, npU SMOM
VKA3b18as YCl08Us npuMeHumMocmu 3akona Kynona; a Takxe NpakTUYECKU BaXKHBIE COOTHOILICHUS: 3a-
koHbl OMa JJI yyacTKa IeNu U I 3aMKHYTOM 3JIeKTpUdecKoi nenwu, 3akon Jxoyns—IJlenua, npa-
suna Kupxeoga, saxonwvt @apaoes 015 s1eKkmponusa);

onucvleams QusulecKue npoyeccyl U AGNeHUs, UCNONb3YA GeIUYUHbL: nepemeujeHue, CKOpoCmb, YCKO-
peHue, UMnYIbe meaa u CUcmemvl mej, Culd, MOMEHM CUlbl, OagleHue, NOMEeHYUAIbHAs IHEP2Us, Ku-
Hemuueckas 3Hepeusl, MexaHuyecKas SHepeus, paboma cuivl, YeHmpocmpemumenbHoe YCKoOpeHue,
Cuna maxcecmu, Cuia Ynpy20Ccmu, CUuia mpenusl, MOWHOCMb, IHePeUsl 63auMoOeticmeuss meia ¢ 3em-
NEU 8OIU3U €€ NOBEePXHOCIU, SHEPeUsl YRPY20U 0edhopMayu NPYICUHBL, KOAUYECMB0 meniomvl, abco-
JIIOMHAsL memnepamypa mena, paboma 6 mepmMoOUHAMUKe, GHYMPEHHSSL IHEPIUsl UOeAlbHO20 OOHO-
amomMHO20 2aza, paboma uoearbHo20 2asd, OMHOCUMENbHASA 61adCHOCMb 8030yxa, KII/[ udeanvnozo
Mensioeo2o 0sucamens; NeKmpudecKoe noie, HanpAXCEHHOCMb NeKMPULecKo20 Nos, HANPHCEH-
HOCMb NOJISL MOYEYHO20 3apA0a UM 3aPANCEHHO20 WAapa 6 6aKyyme U 6 OudjieKmpuxe, NOmeHyua
NEKMPOCMAMUYECKO020 NOJIsl, PA3HOCb NOMEHYUANO08, JNIeKMPOOBUNCYULAs CULA, CUNA MOKA, HANPS-
JHcenue, MOWHOCMb MOKA, INeKmpudeckas EMKOCMmb HNIA0CKO20 KOHOEHCamopd, CONpOmugieHue
yuacmka yenu ¢ nocie008amenbHbiM U NapaulesibHblM COeOUHEHUeM Pe3UCMOPO8, IHEPLUS INeKMPU-
4ecKo2o noJis KOHOeHCamopa,

OOBSCHATH OCOOEHHOCTH MPOTEKaHUS (PU3UIECKUX SBIICHUH: MEXaHUYECKOE JBHIKEHUE, TETIOBOE JIBU-
YKEHHUE YaCTHII BEIIECTBA, TEIMJIOBOE paBHOBECHE, OPOYHOBCKOE BMkKeHuUE, T dy3us, UCTIapeHue, Kure-
HUE W KOHJCHCAIIMs, TUIABJICHUE W KPHUCTAJUIM3AIMS, HAMPABICHHOCTh TEIUIONepeIadn, dIeKTPH3alus
TEJ, IKEUNOMEHYUATLHOCTb NOBEPXHOCMU 3APANCEHHO20 NPOBOOHUKA,

MIPOBO/IUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3NYECKON BEIIMYUHBI OT APYTOH C MCHOIB30BaHUEM
MPSIMBIX U3MEPEHUI: TIPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTAThl MOTYyYECHHON
3aBUCUMOCTH (PU3UUECKUX BEIIUUUH 6 8U0e epapuKos ¢ y4émom abCoNomHuiX nocpeuHocmel usme-
peHutl, Jienath BBIBOJIbI 1o pe3yabTaTam UCCJIETOBAHMUS;



MPOBOJIUTH KOCBEHHBIC N3MEPEHUsI (PU3UUECKUX BEIWYHMH; IPU 3TOM BbIOMpPATh ONTHMAIbHBIN Me-
TOJl U3MEPEHHUS, OLICHUBATH a0COTIOTHBIE U OTHOCUTEIBHBIEC MTOTPEIIHOCTH MPSMBIX U KOCBEHHBIX
U3Mepe-HUi;

npooOUMb ONbIMbL NO NPOGEPKe NPeOlONCEHHOU 2UNOme3bl. NIAHUPOBAMb IKCHEPUMEHM, COOU-
Pamb SKCnepuMeHmanbHylo YCmano6Ky, aHalu3upoeams Noay4eHHble pe3yibmamyl U 0elams Gbl-
800 0 cma-myce npeonoAHCeHHOU 2UNOMme3ol,

co0Jro1aTh npaBuiia 6e3011aCHOTO TPyAa MPU MPOBEICHUM UCCIIEJOBAaHUHN B paMKax y4yeOHOro 3Kc-
IIe- pUMEHTA, NPAKMUKYMAa U y1eOHO-HUCCIIeI0BATEIILCKOW M MIPOEKTHOM AEATEILHOCTH C HCIOMb-
30Ba-HUEM M3MEPUTEIbHBIX YCTPOUCTB M Ta0OpaTOPHOTO 000PYAOBAHHS;

pemaTh pacy€THbIE 3a/1a4M C ABHO 3aJlaHHOHN U HesaHo 3a0anHoll HU3NIECKON MOJEINBIO: Ha OCHO-
Ba- HUM aHAJIM3a YCIOBUS 0OOCHOBBIBATH BHIOODP (DPM3NYECKON MOJENH, OTBEUAIOLICH TpeOOBaHU-
SIM 3a- 1a44, IPUMEHATH (POPMYJIbL, 3aKOHBI, 3aKOHOMEPHOCTH U HOCMYIambl hU3U4ecKux meopuil
IPU HC- MOJIB30BAaHUM MAaTEeMaTHYECKUX METOJOB PEUICHUS 3aj]ad, IPOBOANUTH PacyEThl HA OCHO-
BaHUM MMEIO- LIUXCS TaHHBIX, aHATU3UPOBATh PE3YIbTATHI U KOPPEKTHUPOBATH METOBI PEIICHUS C
y4ETOM MOTYy4YEeH-HBIX Pe3yJIbTaTOB;

pelIaTe KaueCTBEHHbIE 3a1a4H, mpebylowjue npuMeHeHus. 3HaHUll U3 Pa3HblX pa3oenos uKOJIbHO20
Kypca puauku, a maxce uHmMeSpayuu 3HAHUUL U3 Opyeux npeomemos eCmecmeeHHO-HAYYHO20
YuKa: BEICTPauBaTh JIOTHYECKYIO IIETIOUKY PACCYXICHUH C ONOPOH HA M3yYSHHBIE 3aKOHBI, 3aKO-
HOMEPHOCTHH (PU3UUYECKHE SBICHHS;

UCNONIb308aMb MeopemuiecKue 3Hanus 07 00bACHEHUs OCHOBHBIX NPUHYUNOE PAbOmbl UsMepu-
mesib-HblX NPUOOPOS, MEXHUUECKUX YCMPOUCTE U MEXHOL02UYECKUX NPOYECCO8,

WCIOJIh30BATh TEOPETUUECKHUE 3HAHUS MO (U3MKE B MOBCEIHEBHOHN JKM3HU Ui obecrieueHus 0e3-
OIlac- HOCTH TpH OOpameHnu ¢ NpudopamMu W TEXHHYECKUMH YCTPOHMCTBAMH, JJISI COXPAHEHUS
3JI0POBBS U COOJIIOICHHSI HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPYKaIOILEH cpere;

IPUBOANUTH IPUMEPHI BKJIAaJa POCCUHCKUX M 3apyOeXHbIX Y4€HBIX-(DU3MKOB B pa3BUTHE HAYKH, B
00b-sICHEHHUE TIPOIIECCOB OKPYXKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH M TEXHOJIOT U,

AHATUUPOBANb U OYEHUBAMb NOCIE0CMEUs ObIMOBOU U NPOU3BOOCIMEEHHOU 0esIMeNbHOCMU Yelo-
8eKd, CEA3AHHOU C (PuU3UYeCKUMU NPOYeCcamu, ¢ NOZUYULL IKOIOSUYECKOU Oe30NacHOCmU, npeo-
cmag- JieHull 0 payuoHAIbHOM NPUPOOONONLI0BAHUY, A MAKHCE PAZYMHOM UCNONb308ANHUU 00-
CMUCEHUTI HAYKU U MEXHON02Ull 015 OAIbHeUUe20 pa3eumus 4el08eyecko2o oowecmasa;

MIPUMEHSTH pa3InyHbIe CIIOCOOBI pabOoThI ¢ HHPOpMaIeil (GU3NIECKOTro CoAepkKaHHs ¢ UCIIOIb30Ba-
HUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJOTHIA: TIPU STOM HCIIOJIE30BaTh COBPEMEHHBIC MH-
(dop- MallMOHHBIE TEXHOJIOTUH JJISl MTOUCKA, MepepadoTKU U NMpeabsBICHUS Y4eOHOH M Hay4HO-
NOMYJSAPHOIN HH(pOpMAIMK, CTPYKTYPUPOBAHMS U MHTEpIpeTaluu HH(pOpMaIuy, NoJydeHHON U3
Pa3IMYHBIX MC- TOYHHKOB; KPUTHUECKH aHAJTM3UPOBATH MOTydaeMyI0 HH(POPMAIIHIO U OYeHUBAMb
€€ 00CmoBepHOCMb KAK HA OCHO8E UMEIOWUXCS 3HAHUU, MAK U HA OCHO8e AHANU3A UCTNOYHUKA UH-
Gopmayuu;

NpoAGIAMb 0P2AHU3AYUOHHbIE U NOZHABAMENbHbIE YMEHUSI CAMOCMOAMENbHO20 NPUOOpemeHUs HO-
6bIX 3HAHULL 8 NpoYyecce BbINOIHEHUs NPOEKMHbIX U YYeOHO-UCCIe008AMENbCKUX — pabom;
paboTaTh B Tpymme ¢ BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH, MIaHUPOBATh paboTy rpym-
ITBI, PAIMO- HABHO PACTIPEICISITh ACATEILHOCTh B HECTAHIAPTHBIX CUTYaIUsX, aJIeKBATHO OIICHH-
BaTh BKJIA/ KaXK-/10T0 U3 YUACTHUKOB IPYIIIBI B PEIICHUE PaCCMATPUBAEMOIl TPOOIIEMBI;

NPOAGIAMb MOMUBAYUIO K 0Yy0yujel npogheccuoHanbHoll 0esmenbHOCmU no CReYUAIbHOCAM QuU3UKo-
MeXHU4ecKo20 nPoPuJi.

11 kaace

B npouecce nzydenus kypca pusuku yrmyonénHoro u 6azoBoro ypoBHs B 11 kiacce yyeHUK HaydUTCS:

MOHUMATh (JIEMOHCTPUPOBATH) POIb (U3UKH B SKOHOMHUYECKOH, TEXHOJIOTHYECKOH, COIMaIbHOMN
U 3TUYECKOH cdepax AedaTeIbHOCTH 4YeJOBeKa; pojb M MECTO (PU3UMKU B COBPEMEHHOM Hay4HOM
KapTUHE MUPA; POJIb ACTPOHOMHUU B MIPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa U JaJIbHEHIIEM HayYyHO-
TEXHUYECKOM DAa3BUTUU; 3HAUeHUe ONUCAMENbHOU, cucmemamusupylowel, 00bACHUMENbHOU
U npocHOCMUYecKou @QyHKyutli usudeckol meopuu — 31eKMPOOUHAMUKY, CHEeYUATbHOU Meopuu
OMHOCUMENbHOCMU, — K8AHMOBoU  u3uky, poib (GU3NYECKOW Teopuu B GOPMHUPOBAHUU
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npeAcTaBiIeHu 0 PU3nYecKoil KapTHHE MHUpPA, MECTO (U3NYECKOM KapTHHBI MHpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX [IPEJCTABICHUN O IPUPOJE;

paznuyarh (YUUTHIBATH) YCIOBUS MPUMEHUMOCTH MOfeNeld (U3NYEeCKUX TNl M MPOLECCOB (SBICHHMN):
OZIHOPOJHOE  IEKTPUUYECKOE U OJHOPOIHOE MArHUTHOE IHOJIs, TapMOHHWYECKHE  KojleOaHMs,
MaTreMaTHu4eCKUl MAasTHUK, WICAIBHBIA IPYKUHHBIM MAasTHUK, TapMOHMYECKUE BOJHBI, HICAJIbHBIN
KoJleOaTeNIbHbIA KOHTYp, TOHKAas JINH3a; MOZIEJIEeH aroMa, aTOMHOT'O 51/1pa U KBAaHTOBOIM MOJIENH CBETA;
pa3nuyare ycinoBHsA (TpaHUIBl, OOJNACTH) MPUMEHUMOCTH (U3NYECKHX 3aKOHOB, MOHUMAMb
gceobwuti xapakmep QYHOAMEHMANbHLIX 3AKOHO8 U 02PAHUYEHHOCMb UCHONb308AHUS UACTIHBIX
3aKOHO8,

aHAJM3UPOBaTh U OOBSCHATH JIEKTPOMATHUTHBIE IPOLECCHl MU ABJIEHUSA, HCIOJb3Ysl OCHOBHBIE
MIOJIOXKEHUSI W 3aKOHBl JIEKTPOAMHAMHUKHU U CIIEHUAIBHOW TEOPUM OTHOCUTENIBHOCTH (3aKOH
COXpaHEHUsl 3JIEKTPUUECKOro 3apsja, cuia Ammepa, cuwia JlopeHna, 3aKOH 3JIEKTPOMarHUTHOMN
UHAYKIMY, npaBuio Jlenua, cBsa3zp OC caMOMHAYKIMHM B 3JIEMEHTE 3JIEKTPUYECKOM WEMH CO
CKOPOCTBbIO H3MEHEHHs CHJIbI TOKa; IIOCTYJIaThl CIELMAJIbHOM TEOpUUM OTHOCHUTEIBHOCTU
DWHINTEHHA);

aHAM3UPOBATh U OOBSACHATH KBAHTOBBIE NPOLIECCHI U SBJICHUS, HCIIONB3YS TOJIOKEHHUS KBAHTOBOM
¢usuku (ypaBHeHue DitHmTeHa s horodaddekra, mepBoiid U BTOpOi mocTynarsl bopa, nmpuHIUT
COOTHOILEHUs HeompenenéHHocTeil [eif3eHOepra, 3akOHbI COXpaHEHMs 3apsIOBOIO M MacCOBOTO
YlCeJl ¥ DHEPTUHU B AJIEPHBIX PEaKLUAX, 3aKOH paJHOaKTUBHOIO pacnajia);

ONUCHIBaTh  (U3MYECKHE IPOLECChl U SBJICHMS, MCIOIb3ysS BEIMYUHBL:  HANPSKEHHOCTD
ANMEKTPUYECKOTO  MOJs, IOTEHIMAaNd 3JIEKTPOCTaTUYECKOro IO, Pa3HOCTb IOTEHIMAJIOB,
ANIEKTPOJABMKYIIAsl CWJIA, WMHAYKUUS MarHUTHOTO IIOJI1, MarHUTHBIA IOTOK, cuia Awmmepa,
MHAYKTUBHOCTb, 3JIEKTPOJBIDKYILAS CUJIa CAMOMHJYKIIMH, SHEPIHsl MarHUTHOIO MOJIS MPOBOIHUKA
C TOKOM, PEJIATUBUCTCKHIA MMITYJIbC, TTOJTHAS SHEPTHUsI, SHEPTHSI TIOKOS CBOOOTHOW YaCTHIIBI, YJHEPTUS
U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsij AApa, SHEPTHUsl CBA3M A1pa;

OOBSACHATH OCOOCHHOCTH TPOTEKAaHUS (U3WYECKUX SBICHUH: OIEKTPOMAarHUTHAS WHIYKIUS,
CaMOMHJIYKIUS, PE30HAHC, MHTEpepeHuss BOJH, IU(dpakuus, TUCHEpPCHUs, MOJHOE BHYTPEHHEE
oTpaxkeHue, (orosnekrpuueckuil 3¢ ekt (potorddext), anbda- u Oera-pacmaasl sjuep, ramma-
U3JIy4yeHue siiep; Gu3nyeckue NPUHIIUIBI CIIEKTPaIbHOTO aHaJIu3a U paboThl J1a3epa;

onpeoensims HanpaeieHue UHOYKYUU MACHUMHO20 NOJA NPOBOOHUKA C MOKOM, CUlvl Amnepa u cuivl
Jlopenya,

cmpoums uzobpadicenue, coz0asaemoe NiIOCKUM 3epPKANOM, MOHKOU JTUH30U, U PACCHUMbBIBAMb €20
Xapakxmepucmuxu,

NPUMEHAMb OCHOBONONA2AIOWUE ACMPOHOMUYECKUE NOHAMUSA, Meopuu U 3aKOHbl Ol AHAIU3A
U 00BACHeHUsL  QU3UYUECKUX NPOYeccos8, HNPOUCXOOSAUUX 6 36€30aX, 6 36E30HbIX CUCMEMAX,
8 MedHC2aNaKmuyeckoll cpeoe;, 08UICEHUs HebeCHbIX meil, I680m0yuUU 36€30 U Beenennoti,

MIPOBOJIUTh MCCIIEIOBAaHUE 3aBUCHUMOCTEH (PU3MYECKUX BEIMYMH C HCIOJIb30BAHUEM MPSMBIX
U3MEpPEHUI: MpPH 3TOM KOHCTPYHpPOBAaTh YCTAHOBKY, (UKCHPOBATH pE3yibTaThl MOTYyYEHHOU
3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BUAE TpapUKOB C y4éTOM aOCOJIOTHBIX MOTPEHIHOCTEN
W3MEpEHU, 1eN1aTh BBIBOJIBI 110 PE3YJIbTaTaM HMCCIIEOBAHMUS;

MIPOBOAMTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIMUMH; IPU STOM BBIOMPATh ONTHUMAJIbHBIN METO
U3MEpEHUus, OLICHMBaTh aOCOJIIOTHBIE U OTHOCUTENbHBbIE IOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX
U3MEPEHN;

MIPOBOAMTD OIBITHI MO MPOBEPKE MPEAJIOKEHHOW TUIIOTE3bl: MJIAHUPOBATh HKCIIEPHUMEHT, cOOMpaTh
HKCMIEPUMEHTAIbHYIO YCTaHOBKY, aHAJM3MPOBaTh IMOJYYCHHBIE pE3YJAbTaThl U JeJaTh BBIBOJ
0 cTaTyce NpPeI0KEHHOM TUIOTE3bI;

ONUCHIBAMb MEMOObl NONYYEHUs HAYYHBIX ACIPOHOMUYECKUX 3HAHULL

cobmoath mnpaBmiia O€30MaCHOTO Tpyla HpU IPOBEAECHUH HCCIENOBAHUN B paMKax y4eOHOro
OKCIEPUMEHTa,  NpPAaKTUKyMa M y4eOHO-HCCIEeIOBaTeIbCKOW W MPOEKTHOM  JeATelbHOCTU
C UCTIOJIb30BAHMUEM U3MEPHUTENIBHBIX YCTPOICTB U 1ab0paTopHOro 000PYIOBaHUS;

pematb pacy€THbIE 3a7add C SIBHO 3aJlaHHOM U HeA6HO 3A0aHHOU (HU3UYECKOU MOOenbio: Ha
OCHOBAHMHU aHAJM3a yCJOBUS BHIOMpATh (PU3UUYECKHUE MOJENH, OTBEYAIoIIue TPeOOBAHUAM 3a/lauH,
NPUMEHATh (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIaTbl (U3UYECKUX TEOpUd mpu
WCTOJIb30BAaHUM MAaTeMaTHMYECKUX METOAOB DPELICHHs 3a]ad, MPOBOIUTH PAcuéThl Ha OCHOBAHUU
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UMEIOIIUXCSl TaHHBIX, aHAIM3UPOBATh PE3YJAbTaThl U KOPPEKTHPOBATH METONbI PEUICHUS C y4ETOM
MOJTy4EHHBIX PE3yJIbTaTOB;

peliaTh KaueCTBEHHBIE 3a/lauu, TPeOyromue MPUMEHEHHsI 3HaHUW U3 Pa3HBIX Pa3/IelIOB IIKOJIHHOTO
Kypca GU3UKH, a makce uHmezpayuu 3HAHUll U3 Opyeux npeomemos ecmecmeeHHo-HaAyYH020 YUKIA.!
BLICIIPAUBAMY  JIOCUYECKYIO  YENOUKY — PACCYICOCHULl  C ONOpOl  HA  U3YYEeHHble  3AKOHbI,
3AKOHOMEPHOCMU U (puzuuecKue s8ienusl,

UCNONB308aMb  Meopemudeckue 3HAHUs Ol 0ObACHEeHUs OCHOBHLIX NPUHYUNOE  pabombl
uMepumMenbHbiX NpUOOPO8, MEeXHUYECKUX YCMpPOoUCma U MmexHOL02ULeCKUX NPOYeccos;

MPUBOANTh NMPHMEPHI BKJIAJa POCCUHUCKHX H 3apyOC)KHBIX YUYEHBIX-(DU3UKOB B pa3BHTHE HAyKH, B
0O0BSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHHA;

aHanu3UpoBamsb U OYeHU8amsv MNOCLe0CmeUs OblMOBOl U NPOU3BOOCMBEHHOU  OesImelbHOCIU
YenoseKda, CEA3AHHOU C u3uuecKUMU Npoyeccamu, ¢ NO3UYULL IKONLO2UYECKOU 0e30nacHoCcmu,
npeocmasieHull 0 PAYUOHAIbHOM NPUPOOONONb308AHUY, A MAKICe PASYMHOM  UCHONb30BAHUU
OOCMUIICEHUL HAYKU U MEXHOI02Ull 0JIs1 OANIbHele20 Pa3sUumus 4elo08e4eckoco 0ouecmasd,
MPUMECHSTh pasjaudHbie  CIOCOOBI  PabOThl ¢ MHpOpManuend (U3HYSCKOTO  COACPIKAHHS
C WCIIOJIb30BAHUEM COBPEMEHHBIX HMH(DOPMAIMOHHBIX TEXHOJOTHH: TIPH O3TOM HCIIOJIB30BaTh
COBPEMEHHBIC WH(POPMAIMOHHBIC TEXHOJIOTUHU ISl TIOUCKA, NEpepadOTKU U MPENbIBICHUS YIeOHOH
Y HAYYHO-TIONYJSIPHOW ~ WH(OpMAaIMu, CTPYKTYPUPOBAHHUS U WHTEpIpeTanuu  WHOOpMAIUH,
MOJYYCHHOM W3 Pa3IMYHBIX MCTOYHUKOB; KPUTHUYECKH aHAIU3UPOBATH IMOJy4aeMY HH()OPMAIIHIO
Y OIICHMBATh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE WMCIOIIMXCS 3HAHWM, TaK W HA OCHOBE aHAIIM3a
HMCTOYHHMKA MH(POPMALINH;

NpPOSIBNAMb  OP2AHU3AYUOHHbBIE U NO3HABAMENbHbIE YMEHUs. CAMOCMOSIMENbHO20 NpUuobpemenus
HOBBIX 3HAHUIL 8 NPOYecce BbINOTHEHUsL NPOESKMHbIX U YUeOHO-UCCIe008amenbeKux pabom, padboTarb
B TPYIIE C MCIOJHCHHEM pPa3IMYHbIX COIHUAIBHBIX pPOJICH, IUIAHUPOBAaTh paboTy TPYIIIH,
paIMOHATILHO PACIIPENEITh JCATCILHOCTh B HECTAHIAPTHBIX CHUTYallUsAX, aJCKBaTHO OICHUBATH
BKJIQJI K&XKJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBL;

nposBIANMb MOMUBAYUIO K OVOVUeli npoghecCUOHaIbHOU 0esimelbHOCMU N0 CHeYUATbHOCMSM (DU3UKO-
MEeXHUYECKO20 npoguss.



COAEPKAHUE YYEBHOI'O ITPEIMETA «®PU3UKA»

10 kaace

bazoBsIii ypoBenb (2 yaca)

Yray6nenusiii ypoBeHs (5 4acoB)

Tema 1. ®usnka U METO/IbI HAYYHOTO MMO3HAHMS (2 Jaca)

Tema 1. ®usnka U METOIbI HAYYHOTO MOo3HaHKs (6 YacoB)

du3nka — Hayka o npupoje. Hayunsie METOABI TIO3HAHUS OKPYKAIOLIETO MHU-
pa. Ponb skcriepuMeHTa U TEOPUH B IIPOLIECCE [TO3HAHUS IIPUPOJIBL. DKCIIe-pH-
MeHT B ¢pu3uke. MonenupoBaHue (pU3MUECKUX SIBIEHUH U IPOLIECCOB.
Hayunsie runoressl. @usndeckue 3aKOHbI U TEOpUU. I paHULIBI TPUMEHUMO-
cTU (pu3nyeckux 3akoHoB. [IpuHuun coorBercTBUs. Poib 1 MecTo GpU3MKH B
(hopMHpPOBaHUY COBPEMEHHOW HAyYHOW KapTUHBI MUPA, B IPAKTUIECKOM Jes-
TE€IIBbHOCTH JIIOJIEH.

JlemoHcTpauuu 1. AHanorossle ¥ HUGPOBbIE U3MEPUTEIbHBIE IPUOOPHI, KOM-
[IBIOTEPHBIE JATYNKHU

Dusnka — (pyHIaMeHTanbHas HayKa o mpupoje. Haydnslii MeTos mo3na- Hus
1 METO/IbI MCCIICAOBAHUS (PU3MUECKUX SBJICHUN. DKCIIEPUMEHT U TEOPHUSB
polecce Mo3HaHus Npuposl. Habmoienue u skcrepuMenT B pusuke.
Cnocobul usmepenus Qusudeckux seauyur (AHaI0208ble U Yyugdposwvle usme-
pumenvuvie npubOPLL, KOMIBLIOMEPHBLE damyuKossle cucmemvl). [loepeuwro-
cmu usmepenull uzuLecKux 8eIuduH (abCoOIOMHAsL U OMHOCUMENbHAS).
MonaenupoBaHue (PU3MYECKHX SBICHUH U IPOIIECCOB (MaTepHaabHas TOUKa,
A0COIOTHO TBEPIOE TEJI0, UAeaTbHAas )KUIKOCTh, UCANIbHBIN ra3, TOUYSUHbIH
Bapsin). ['unoresa. Gusnueckuii 3aK0H, TPAHULIBI €70 IPUMEHUMOCTU. PU3H-
yeckas Teopusi. Poib u Mecto pusuku B GOpMUPOBAHUN COBPEMEHHOM Hayu-
HOM KapTUHBI MUPA, B IPAKTUYECKOM ACATEIBHOCTHU JOJCH.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul, NPAKMUKYM
1. Hsmepenue cunvl moka u Hanpsaxicenus 8 yenu NOCMOSIHHO20 MOKA

NPUNOMOWU AHATIO208bIX U YUDPOBLIX USMEPUMETILHBIX NPUOOPOS.

2. 3naxomcmeo ¢ yughposotii nabopamopueii no guzuxe. Ipumepwvl u3-

Mepe-HUsL PU3ULeCKUX 8eIUUH NPU NOMOUU KOMNLIOMEPHLIX OaMUUKO8.

Tema 2. Mexanuka (18 gacoB)

Tema 2. Mexanuka (35 yacoB)

2.1 Kunemaruka (5 yacoB)

2.1 Kunemaruka (10 gacoB)
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Mexannueckoe JBHKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHXKECHHUS.
Cuctema otcuéra. TpaekTopus.

[lepemerieHue, CKOPOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTb) U YCKO-
[pEHNE MaTepualbHON TOYKH, UX IMPOEKIUU HA OCH CHUCTeMbI KoopauHar. Cio-
PKEHUE IIEPEMELLEHUN U CJI0KEHHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE MpsiMoJInHeitHOe aBrkenue. ['paduxu 3a-
BHCHMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U IIEPEMEIIEHNS MaTe- pU-
QIbHOM TOYKU OT BPEMEHH.

CBoOOHOE TaieHne. Y CKOpeHHe CBOOOHOTO MaCHHUS.

KpuBosmHeliHOe ABMKeHUE. [[BU)KEHUE MAaTEPUAIIBHOM TOYKU 110 OKPY’KHO-
CTH C IOCTOSIHHOM 11O MOJYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTb, JIMHEMHAs
ckopocTb. [lepron u yactora oOpaiieHus. LleHTpocTpemMuTenpHOE yCKOpe-

Mexanuueckoe aBmkeHHe. OTHOCUTENIBHOCTh MEXaHUYECKOTO JIBHYKEHUS.
CucreMa oTcuéra.

[ [psimas u obpamuas 3a0a4u MexXaHuKu.

Paouyc-6ekmop mMamepuaibHol Mo4KU, e20 NPOoeKyuu Ha OCU CUCMeMbl KO-
opounam. TpaekTopus.

[lepemeriienue, CKOPOCTh (CpeiHss CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKO-
[pEHIE MaTePHALHOW TOYKH, UX TPOCKIIUH Ha OCH CUCTeMbI KoopauHat. Ciio-
PKEHHE MTEPEMEIIICHUIN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUXKEHHE. 3aBUCH-
MOCTh KOOPAHMHAT, CKOPOCTH, YCKOPEHUS W IMYTH MAaTePUATBHONW TOYKH OT
BPEMEHHU U UX rpaduKu.

CBoOoaHOe majeHue. YCKOpeHue CBOOOAHOTO MaAeHHs. /[eudiceHue mena,

Hue. Texnuueckue ycmpoucmea u npakmuyeckoe npumereHue. CIuaoMeTp,

OpoueHH020 No0 y2i0M K 20pU30HMY. 3a8UCUMOCTIb KOOPOUHAM, CKOPOCMU
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IBUKEHUE CHAPSIOB, LIETIHBIE U peMEHHBIC TIEPEIAUn.
/lemoncmpayuu
1.  Mopaenb cUCTEMBI OTCUETA, MIUTFOCTPAINS KHHEMAaTHUECKUX XapaK-
TEPU-CTUK JIBUIKECHUS.
2. IIpeoOpazoBaHue NBMKCHHH C UCITOIB30BAHUEM ITPOCTHIX MEXaHU3MOB.
3. [lagenue Ten B BO3yXe U B pa3pesKeHHOM IIPOCTPAHCTBE.
4.  HaOGmoneHue IBHKECHHs TeJa, OPOIICHHOTO MO/ YIJIOM K TOPU30HTY U
rO-pU30HTAIIBHO.
5. 3mepenue yckopeHust CBOOOHOTO MaICHHUS.
6. HammpaBnienue ckopocTu mpu ABUKEHUU IO OKPYKHOCTH.
Yuenuueckuii skcnepumenm, nabopamopnsie pa6ombl2

1.  UM3yuyeHue HEpaBHOMEPHOTO JIBHKEHUS C IIENBIO OMPEeNIeHUs MIHO-
BEH-HOU CKOPOCTH.
2.  HccnemoBaHue COOTHOLICHHS MEXKIY MYTSIMH, IPOUICHHBIMU TEJIOM

3a MOCJIEA0BATEIbHbBIEC PABHBIC IPOMEXKYTKH BPEMEHH IPH PABHOYCKOPEH-
HOMJIBUKEHUHU C HAYAJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

3. zydyeHnne nBMKCHUS MIApUKa B BI3KOU KUIKOCTH.

4. 3yuyeHne BUKEHHS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

U YCKOPEHUsL MAmepuanbHoll mouky om epemenu u ux epaghuxu. Kpuponunei-
HOE JIBIDKEHHUE. [[BIDKEHNE MaTepHaibHON TOUKH 110 OKPY>KHOCTH. YTJIOBas U JIU-
HeiiHast ckopocTh. [lepros u yacrora obpamenus. LleHTpocTpe-MuTenpHOe
(HOpMaJIbHOE), KacaTeNbHOE (TAHTCHITHAIBHOE) U TIOJTHOE YCKOPEe-HUE MaTepH-
QJIbHOW TOUYKHU.

Texnuueckue ycmpoucmea u mexHoI02ULecKue npoyeccol: CIIuIOMETp, IBH-
DKCHHE CHApSIOB, IEMHBIC, IIecTepéHYarbiec U PEeMEHHBIC IEepelayu, CKO-
pocmusie nugmeol.

/lemoncmpauuu

Moienb CHCTeMBI 0TCYETa, MILTFOCTPAIMS KHHEMAaTHUECKUX XapaKTePUCTUK
TIBHOKCHUS.

Cnocobwi ucciedosanus O8UNCEHUIL.

Hnnrocmpayus npedenbHoco nepexood u usmeperue MCHOBEHHOU CKOPOCHU.
[IpeoOpa3oBaHue NBUKECHUN C UCIIOJIH30BAHUEM MEXaHHU3MOB.

[TageHre Ten B BO3IyXe U B pa3peKCHHOM IIPOCTPAHCTBE.

HaOmroneHne qBrKeHus Tena, OPOIIEHHOTO 0] YTJIOM K TOPU30HTY M TOPH-
BOHTAIIBHO.

HampaBiieHrne CKOpOCTH MPH IBUKEHUH 110 OKPY>KHOCTH.

/Ipeobpazosarnue yenosoul cKopocmu 6 pedyKkmope.

Cpasnenue nymetl, mpaexmopuil, CKOpOCmel 08UNCEHUSL 00OHO20 U MO20 Hce
mesa 6 pazmplx cucmemax omcyéma.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, npakmuxym 3ydqe-
HUE HEPABHOMEPHOT'O JIBIXKEHUS C LENBI0 OMpeeleHHs] MTHOBEHHOMCKOPO-
CTH.

3mepenue yckoperust npu npiMOJUHENHOM PABHOYCKOPEHHOM OBUNCEHUU
10 HAKIOHHOU NIOCKOCTU.

Vccnedosanue 3a8UcuMoCmu nymu om 8pemeHu npu pasHoyCKOPEHHOM O8U-
DICeHULL.

3mepenue yckopeHus c80000H020 Naodenus (PeKoMeHOO08AHO UCNONb306d-
Hue yugposoti nabopamopuu).

3ydyeHne ABMXKEHUS Tela, OpPOLIEHHOTO TOPH3OHTalIbHO. [Iposepka euno-
mesvl 0 NPSAMOU NPONOPYUOHATLHOU 3ABUCUMOCIU MeNCOY OATbHOCHbIO NO-

éma u HauaIbLHOU CKopocmbio meila.

2 o .
3pecb U ganee NPUBOAUTCA PACLUMPEHHbIN nepeveHb N1abopaTopHbiX PABOT U OMbITOB, U3 KOTOPOTO YYUTE/b AeNaeT BbIGOP MO CBOEMY YCMOTPEHMIO C y4ETOM BbibpaHHoro YMK v umetowerocs o60pynoBaHus.
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H3yuenue 08udiCeHUss mena no OKPYHCHOCIU C NOCMOAHHOU HO MOOYIO CKO-
pocmuio.

Vccnedosanue 3a8ucumocmu nepuooa 0opaujeHus KOHU4ecko2o MAasmHuKd
om e2o napamempos.

2.2 Jlunamuka (7 4yacoB)

2.2 lunamuka (10 gacoB)

[IpuHiun otHocuTenbHoCcTH ["anunesd. [lepBoiii 3akon HetoTona. Muepuuans-
HbIC CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunuun cynepnosunuu cwi. Bropoi 3akon Herotona
U1 MaTepuaibHOM TOYKU. Tperuit 3akoH HbroTOHA 11 MaTepuanbHbIX TO-
YECK.
3akoH BcemupHoro taroreHus. Cuna tspkectu. IlepBas kocMuueckast cko-
[POCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenue. Bunbl Tpenust (mokos, ckonbxeHus, kaueHus). Cumna tpenus. Cyxoe
rperne. Cuiia TPEHUsS CKOJIBKEHUS U cria TpeHus mokost. Koaddumment tpe-
Hys. Cuiia CONPOTUBIICHUS NTPU ABUKEHUU TEJIA B AKUIKOCTH WIH rase.
[locTynarenbHoe U BpallaTeabHOE ABMKEHUE aOCOIIOTHO TBEPIOTO TeNa.
MOMEHT CUJIBI OTHOCUTENIBHO OCH BpaleHus. [lieuo cubl. YciioBus paBHO-
BecUs TBEPIOIO Tea.
Texnuueckue ycmpoiicmea u npakmuieckoe npumenerue: MOIIUITHUKY,IBU-
PKEHNE UCKYCCTBEHHBIX CITyTHHKOB.
/lemoncmpayuu
. SIBrIeHMEe nHEpUUH.
. CpaBHEHUE Macc, B3aUMOJIEHCTBYIOIIUX TEIl.
. Bropoii 3akoH HeroToHa.
. U3mepenue cuil.
. Croxenue cui.
. 3aBUCHUMOCTH CHIIBI YIIPYTOCTH OT JIehopMaIinu.
. HeBecomocTth. Bec Tena npu yCKOpEeHHOM MOABEME WM MAJCHUMU.
. CpaBHEHUE CUII TPEHUS TIOKOSI, KAUEHUS M CKOJIb)KEHUS.
. YcnoBus paBHOBeCHs TBEPOTO Tena. Buibl paBHOBECHS.
Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot

1. M3y4eHue nBrkeHUs OpycKa 1Mo HAaKJIOHHOM MIOCKOCTH.

2. UccnenoBanue 3aBUCHMOCTH CHJT YIIPYTOCTH, BOSHUKAIONIUX B MIPYKHHE

O©oOo~NOoO Ok WNBEF

[TepBriii 3akoH HproToHa. MHeprmanbuble cucTeMbl orcuéra. [Ipunuun oT-
HocutenbHOoCcTU ['anmunes. Heunepyuanvuvie cucmemvl omcuéma (onpede-
ienue, npumepol).

Macca tena. Cuina. [IpuHuun cynepno3uuuu cui.

Bropoii 3akon HploTOHA /U1 MaTepUaaIbHOM TOUKH.

Tpernii 3akoH Hpl0TOHA )11 MaTepuanbHbIX TOYEK.

3aKOH  BCEMHMPHOTO TATOTEHUS. IKBUBANEHMHOCMb 2PAGUMAYUOHHOU
U UHEPMHOU MACCHI.

Cuna TsDKEeCTH. 3a8uUcuMocms YCKopeHus c800600H020 NAOeHUsl OM 8blCOMbl
HaO nosepxHoCmvlo niaHemvl U om 2eozpaguueckoli wupomovl. Jleudxcerue
HeOecHblx men u ux cnymuukos. 3axonvl Kennepa. IlepBas xocmuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena. Bec mena, osudicywezoca ¢ ycko-
peHuem.

Cuna tpenus. Cyxoe tpenue. Cuina TpeHHs CKOJIBXEHHS U CUJIa TPEHUS I0-
kosti. Koaddumument tpenusi. Cuna COnMpOTUBIECHUS TPH JIBMIKEHUU TeJa B
PKUIKOCTU WM Ta3e, eé 3asuUcumMocms Om CKOPOCHU OMHOCUMETbHO20 O8U-
Drcenusl.

[asnenue. [ uopocmamuueckoe daenenue. Cuna Apxumeoa.

Texnuueckue ycmpoucmea u mexHoNO2UYecKue npoyeccovl. TOAININIHUKH,
NIBUKEHNE NCKYCCTBEHHBIX CITyTHUKOB.

/lemoncmpayuu

Habnooenue 0sudicenus mei 6 UHEPYUATbHLIX U HEUHEPYUATbHBIX CUCTe-MAX
omcuéma.

[/ [punyun omHocumenbHOCmu.

Kauenue 06yx yununopoe unu wapos pasHol Maccvl ¢ 0OUHAKOBbIM YCKO-
peruem omnocumenbHo HeUHepYUaIbHOU CUCeEMbl OMCYEéma.

CpasHenue pasnodelicmayroujeli NPUIONCEHHbIX K mely CUll C npouszgede-
HUeM MAcCbl mena Ha e20 YCKOpeHUue 8 UHEPYUATbHOU cucmeme Omcyéma.
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1 pe3MHOBOM 00pasIie, OT Ux Je(opMaIuy.
3. MccnenoBanue ycaoBuil paBHOBECHS TBEPOIO Tella, UMEIOIIEro OCh Bpa-Iiie-
HIA.

[Pagercmeo cull, 03HUKAOWUX 8 pe3yibmame e3aumooeticmeus mel. zmepenue
lMacc no 83aumooeticmeuio.

Hegecomocmeo.

Bec Tena nmpu yCKOPEHHOM MOIBEME U TTaJICHHH.

[ [enmpobedicHble MexaHu3Mbl.

CpaBHEHHUE CHJI TPEHUSI TIOKOSI, KAYCHUSI U CKOJIbKCHHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, npakmuxym Visme-
[PCHIE PAaBHOICHCTBYIOIIIEH CHII ITPH IBHKCHUU OpyCKa 110 HAaKJIOHHOW TIOCKO-
CTH.

[Iposepka cunomesvl 0 HE3ABUCUMOCTIU BPEMEHU OBUMNCEHUsL OPYCKA NO
HAKIOHHOU NIOCKOCMU HA 3A0AHHOE PACCMOsIHUE OM €20 MACCHL.
lccrnenoBanue 3aBUCMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKHHECH
[PE3MHOBOM 00pasiie, OT uX JedopMaIuy.

U3yuenue 08udiCeHUst CUCIeMbl Meil, C8A3AHHbIX HUMbIO, NEPEKUHYMOU Ye-pe3
né2Kuti O10K.

H3mepenue koaghdhuyuenma mpenus no eeiuyune y2no6020 kodghguyu-
enma sasucumocmu F,,,(N).

Hccnedosanue 0sudicerust 6PYCKa no HAKIOHHOU NAOCKOCMU C NePeMeHHbIM
Koo huyuenmom mpenusi.

H3yuenue 08udCeHUsl 2py3a HA 8AY C MPEHUEM.

2.3 Craruka TBepjoro tena (5 gacos)

AOcomoTHO TBEpHoe Teno. IloctymarenpbHoe W BpamiaTeabHOE JIBUKCHUE
TBEPAOro Tena. MOMEHT CUiIbl OTHOCUTENIBHO OCH BpaileHus. Ilneyo cuibl.
CnojxeHue Cwi, NPUIIOKEHHBIX K TBEpHOMY Teny. LleHTp Tsbkectu Tena.
YcinoBus paBHOBecus! TBEPAOro Teia. Y CToUMBOE, HEycToiunBOe, Oe3pas-
ITTYHOE PAaBHOBECHE.

Texuuueckue ycmpoiicmea u mexHOJIO2UYeCKUe HNpoyeccyl. KPOHIITEHH,
CTPOMUTENBHBIN KpaH, pelI€TuaThle KOHCTPYKIUH.

Vlemoncmpayuu

Y cioBus paBHOBecus. Bubl paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadvopamopnuvie padomut, npakmuxym Vccne-
TOBaHME YCIIOBHI paBHOBECHs TBEPAOIO Tella, UMEIOIIEro OCh Bpa-IlEHUSs.
KoHCTpyHpoBaHHE KPOHIITENHOB U PACYET CHII YIPYTOCTH.
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3yueHre yCTOMYMBOCTH TBEPIOTO TeJa, MMEIOIIETO TJI0IIA b OTIOPHI.

2.3 3aKoHbI cOXpaHeHHs B MexaHuKe (6 yacoB)

2.4 3akoHbl coxpaHeHus B Mexanuke (10 gyaco)

MIMIysibC MaTepuaibHON TOUKY (T€a), CUCTEMbI MaTepHaAIbHBIX TOUeK. M-
[1yJIbC CHJIBI U U3MEHEHHE UMITYJIbCa TelIA.
3aKOH COXpaHEHMsI UMITYJIbca. PeakTUBHOE IBUYKEHUE.
Pabota cuibl. MOIHOCTD CHIIBL
KuHeTnueckas sHeprust MaTepualibHOM Touku. Teopema 00 U3MEHEHUU KU -
HETUYECKOM SHEPIUU.
[TorennuanbsHas sHeprus. [loTeHnuanpHas sHeprus ynpyro 1eopMupoBaH-HON
npyxuHel. [loTeHnmanpHas sHeprus Tena Boimm3u nopepxuoctu 3emin. [loren-
[[1aJIbHbIE M HEMOTEHIMAIbHbIE CUIbl. CBsI3b PAaOOTHI HEMOTEHLIUANIb-HbIX CHUJI C
I3MEHEHNEM MEXAHWYECKOM SHEPIruu CUCTEMBI TeJl. 3aKOH CO- XpaHEHHS MeXa-
HUYECKOW SHEPTUU.
Ypyrue u Heynpyrue CTOJIKHOBEHUS.
Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHerue. BOIOMET, KOIEp,
[IPY>KUHHBIN TUCTOJIET, JBUKEHUE PAKET.
Vlemoncmpayuu
1. 3akoH coxpaHEeHUs UMITYJIbCA.
2. PeakTHBHOE JIBUXKEHUE.
3. Ilepexo mOTEHIMATBHON SHEPTHH B KWHETUYECKYIO 1 0OpaTHO.
Yuenuueckuit sxcnepumenm, nabopamopnsvie padomot
1.  H3yuyenue aOCOIIOTHO HEYNPYIOro yJaapa ¢ HOMOIIBIO IBYX OJUHA-
KOBBIXHUTSIHBIX MasiTHUKOB.
2.  HccnenoBaHue cBS3U pabOThI CHIIBI C U3MEHEHUEM MEXaHUUYECKON
SHEP-THUH TeJla Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO XKTIyTa.

MIMIybC MaTepUaJIbHONW TOUYKHU, CUCTEMBI MATEPUAJIbHBIX TOUEK. [[enmp
lMacc cucmemsbl MamepuanbHulx mouek. Teopema o 0gudiceHuu yeHmpa
lmacc.

MIMITyJIbC CHIIBI M U3MEHEHHME UMITYJIbCA TEJIA. 3AKOH COXPAHEHUS UM-
MyJbCa.

PeakTBHOE NBHIKEHUE.

IMomenm umnynvca mamepuanoroti mouxu. Ilpedcmasnenue o coxpaneruu
MOMEHMA UMNYIbCA 8 YEHMPALbHBIX NOJIAX.

PaGoTa critbl Ha MaJIOM 1 Ha KOHEYHOM TiepeMeIeHun. [ paguueckoe
npeocmasnenue pabomsi cuivl. MOITHOCTD CHIIBI.

Kunernueckast s3Heprusi MaTepuaabHOU TOUukU. Teopema 00 M3MEHEHUUKUHE-
TUYECKOM SHEPTrUU MaTepUAIbHON TOUKHU.

[loTeHuManpHbIe U HEMOTEHIUANIbHBIE CUJIbl. [lomenyuanvras suepeus. 1lo-
meHyuaNbHas SHepeUs Ynpy2o0 0eghopmupo8antou npyxcutnsl. Ilomen- yu-
anvHas snepeuss mena 6 0OHOPOOHOM 2pasumayuornom none. [lomenyu-ano-
Has SHepaus mena 8 2pasumayuOHHOM nojie 0OHOPOOHO20 wapa (6Hympu u
eHe wapa). Bmopas kocmuueckas ckopocmo. Tpembs kocmude-ckas cKo-
pocmo.

CBs13b pabOTHI HEMOTEHIIMATIBHBIX CHJI C U3MEHEHHUEM MEXaHUYeCKOM 3Hep-
TUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEpTUH. Ynpy-eue u
Heynpyeue cmoKHOBEHUsL.

Ypasnenue bepnynnu 015 udeanvHotl HcUOKOCMU KaK Cle0Cmeue 3aKOHaACo-
XpaHeHUss MEXaHUUecKol IHepeUl.

Texuuueckue ycmpoticmea u mexHonio2udeckue npoyeccuvl: ABKEHUE pa-
KeT, BOJIOMET, KONEpP, MPYNKUHHBIM MUCTOJET, eupockon, guayproe kama-
HUe Ha KOHbKAX.

/lemoncmpayuu

3aKOH COXpaHEHUs UMITysibca. PeakTuBHOE nBMKeHUe. M3mepenue mouy-
HOCMU CUbL.

3 menenue snepauu mena npu cosepuleHuu pabomeol.

B3anMHble npeBpalieHnss KUHETUUYECKOW U MOTEHUUATbHON SHEPTUil mpHu
NeiCTBUM Ha TEJO CHJIbI TSDKECTH U Cuilbl ynpyroctu. Coxpanenue sHep-
Uy npu c60600HOM NAOEHUU.
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Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym
1. U3mepenue umnynvbca meia no mopmo3HOMY NYNiu.
2. Usmepenue cunvl mseu, ckopocmu Mooenu 1eKmpomoouis u MOuHo-
cmu cuibl mseu.
3. CpasHeHue usmeHeHUus UMnYIbCa meia ¢ UMNYIbCOM CUTbL.
4. Hccnedosanue cOXpaneHust UMNY1bCa npu Yynpyeom 63aumoo0eiicmaull.
5. Usmepenue Kunemuueckou sHepeul meia no mopmo3HOMy nymu.
6. CpasneHnue usmeHeHUuss NOMEHYUANbHOU IHEPSUU NPYHCUHBL C PAOOMOU
CUbL MPEHUs.
7. Onpeoenenue pabomvi cUbl MPeHUs NPU OBUNHCEHUU MeJld NO HAKIOHHOU
NIOCKOCMU.

Tema 3. MonekyssipHas pusuka u TepMoanHaMuka (24 gaca)

Tema 3. MonekysisipHas ¢pusuka u TepMoanHaMuka (49 gacos)

3.1 OCHOBBI MOJICKYJIIPHO-KHHETHYECKO# TeopuH (9 yacoB)

3.1 OCHOBBI MOJICKYJIIPHO-KHHETHYECKO# Teopu (15 gacon)

(OCHOBHBIE NOJOXKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
ob6ocHoBaHue. bpoyHoBckoe nBrmxenue. Juddysus. Xapakrep ABIKEHUS U
B3alMOJCICTBHUS YacTHL BenlecTBa. MoJenn CTpOeHMsI ra3oB, KUAKOCTEN U
TBEPABIX TEJI U 00BICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJEIIEH.
Macca u pasmeps! Mostekyil. KonndectBo BemectBa. [loctossHHas ABoraapo.
TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp
[lenbcust. Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-
KMHETUYECKOW TeOpuH HeaabHoro raza. AOCoIt0THas TeMieparypa Kak mMe-
[pa cpeHel KMHETUYECKOW SHEPTUH TEIJIOBOIO ABM)KEHUS YaCTHULL rasa.
[[Ixana remneparyp KenbBuHa. ['a30BbIe 3aKkOHBI. Y paBHeHUE MeHaerne-
eBa—Kuaneiipona. 3akoH /lansToHa. M30mpouecchl B HaealIbHOM Tase ¢ Io-
CTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpencraBieHue n30mpo-
[IECCOB: M30TEpPMa, U30X0pa, U300apa.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHerue: TepMOMeETp, 6apo-

MeTp.
/lemoncmpayuu
1. OMBITHI, JOKA3BIBAIOIINE TUCKPETHOE CTPOSHUE BEIECTBa, GOTO-

rpauUMOJIeKyJI OPraHUYECKUX COSAMHEHUM.
2. OnbITh! IO U QY3UH KUAKOCTEH U Ta30B.
3. Mozenb GpOyHOBCKOTO IBUKEHHUS.

4. Monens onbita lllTepHa.

(OCHOBHBIE TIOJIOKEHUST MOJIEKYIIApHO-KHHeTHnYeckoil Teopun (MKT), nux
orbITHOE 00ocHOBaHue. [{uddys3us. bpoyHoBckoe nBrkeHne. Xapakrep
TBUKEHHS U B3aMOJICHCTBUS YaCTHI] BellecTBa. MoJienu CTpOeHUS Ta30B,
PKUJIKOCTEH U TBEPBIX TeJl U 0OBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
bTHX Mojeneil. Macca u pa3mepsl Moliekyn (atomoB). KonnyecTBo Beriie-
ctBa. [locrostHHas ABoraapo.

TeroBoe paBHOBecue. Temmneparypa u criocoOsl e€ n3mepenus. [lkana
remneparyp Llenbcus.

Mopenb naeanbHoro raza B MKT: yacTuIlbpl ra3a ABUKYTCS XaOTHYECKUU

HE B3aUMOJICHCTBYIOT APYT C IPYTOM.

["a30BbIe 3aKOHBI. YpaBHeHUe MeHaeneeBa—KianeiipoHa.

AOcosroTHast TemriepaTypa (mkana remrneparyp KensBuna). 3akon Jlams-
TOHA.

30mporiecchl B U1€aTbHOM Ta3e ¢ MOCTOSTHHBIM KOJIMYECTBOM BEIIECTRA.
['pacduueckoe mpencTaBiIeHHE U30MPOLIECCOB: U30TEPMa, U30X0pa, U30-

Oapa.

CBsI3b MEX]1y JABJICHUEM U CPEIHEN KHHETUYECKOHN SHEpruel mNocTyna-Telb-
HOTO TEIJIOBOTO JIBMXKCHHS MOJIEKYJT HICAIbHOTO ra3a (OCHOBHOE YpaBHEHHE
MKT uneanbHOro rasa).

Ces13b abcontomuol memnepamypvl mepMOOUHAMUYECKOU CUCTEMbL CO CPeO-Hell

KUHEMU4ecKol 3Hep2ueﬁ nocmynamelbHoco menjiloo2co osudiceHus eé
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S. OnbITHL, JOKA3bIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3alMO-ICHCTBHUS.
6. Mozenb, WILTIOCTPUPYIOIIAs IPUPOAY JaBJICHUS ra3a Ha CTEHKU COCY/a.
7. OnbIThI, WUTIOCTPUPYIOIINE YPaBHEHUE COCTOSIHUS UJI€AbHOIO T'a3a,
U30-TIPOLIECCHI.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomaul

1. Omnpenenenne Maccsl BO3yXa B KJIACCHOM KOMHATE HA OCHOBE U3Me-
peHniio0bEMa KOMHATBI, AABJICHUS U TEMIIEPATYphl BO3yXa B HEMl.
2. VccnenoBanue 3aBUCHMOCTH MEXAY ITapaMeTpamMu COCTOSIHUS pas-

PCKEH-HOTO rasa.

yacmuy.
Texnuueckue ycmpoticmea u mexHono2uyecKue npoyeccsl: TepMOMeTp, Oa-
[POMETP, noIyUeHue HaHOMAamepuaos.

/lemoncmpauuu

Moeny IBUKEHHS YaCTHII BELIECTBA.

Moiens OpOYHOBCKOTO JBUKCHHUS.

B10eoponuk ¢ 3anucsio peaibHo20 OpOYHOBCKO20 OBUINCEHUS.

JInddy3us sxuaKocTet.

Mopaenb onbiTa LlTepHa.

[IpuTsyKeHnEe MOJIEKYII.

Mojienn KpUCTaIINYEeCKUX PEIIETOK.

Habutoienue u uccieaoBaHue U30MpPOLECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomut, npakmuxym Hcce-
Dosanue npoyecca yCmaHo8/e st Menjio8020 pasHo8ecUs npu men-1000Mmexe
eorcoy eopsueti U X0100HOU 80001

U13yueHue uzomepmuieckoeo npoyecca (PeKomeHO008aHo UCNOIb308AHUE
yughposoil 1abopamopuu).

3yuenue uzoxoprozo npoyecca. M3yuenue uzobapHozo npoyecca.

/[posepka ypasHenuss COCMOsHUSL.

3.2 OcHoBBI TepMouHaMuKH (10 gacoB)

3.2 OcHoBbI TepMoauHamMuKH (20 yacoB)

TepmonnHamMu4deckas cuctemMa. BHyTpeHHsIs SJHEprus TEPMOJUHAMAYECKON
CUCTEMBI U cr1oco0bl €€ n3MeHeHus. KonndecTBo TemnoTsl U pabora. BHyT-
[PEHHsI DHEPrUs OJHOATOMHOI'O MIEAIBHOIO ra3a. Buabl remionepenayuu:
TeIONPOBOIHOCTh, KOHBEKIMS, U3TyYEHHE. Y IeJIbHAs TEINIOEMKOCTh Be-
iecTBa. KonuuecTBO TEMIOTHI IPH TEIJIONEpEAAYE.

[lonstre 06 agnabatHoM mpouecce. [lepBbiif 3akoH TepMoauHamMuku. [Ipu-
MEHEeHHEe MEePBOT0 3aKOHAa TEPMOAMHAMHUKHU K M3omporeccam. ['padudeckas
MHTEeprpeTalys paboThl rasa.

Bropoii 3akoH TepmoanHamMuKku. HeoOpaTuMocTh MpoLeccoB B MpUPOIE.
TernnoBsie MamuHbl. [IpuHIIKATIBEI 1eMCTBUS TETUIOBBIX MammH. [Ipeodpazo-
BaHUs SHEpruM B TernoBbix MammHax. KII/] remmoBoii mammnsl. [ukn Kap-
HOo u ero KII/I. Dxonornyeckue npobdaemMbl TEMIIOIHEPTETUKH.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHerue: IBUraTteinb BHyT-
[PEHHETO cropaHusi, ObITOBOI XOJIOAUIBHUK, KOHIULIUOHED.

/lemoncmpayuu

Tepmoounamuuecxas (T/]) cucmema. 3aoanue snewnux ycnosuti ons T/] cu-
cmembl. Buewnue u snympennue napamempui. Ilapamempuor T/] cucmemoi
Kak cpeOHUe 3HaA4eHUsl BeUYUH, ONUCHIBAIOUUX e€ COCNOsHUE Ha MUKDO-
CKONUYECKOM yposHe.

Hynesoe nauano mepmoounamuxu. Camonpouseonvrnas peraxcayus T/[ cu-
cmembl K menio8oMy pagHo8ecuio.

Mopenb uaeaqTbHOTO ra3a B TEPMOJMHAMHUKE — CHUCTEMa ypaBHEHUH: ypaB-
HeHne MenneneeBa—KnanelipoHa ¥ BbIpaKEHUE JIJII BHYTPEHHEH SHEPTUH.
Y cnoBusi MPpUMEHUMOCTH 3TON MOJIENIM: HU3Kasi KOHIICHTPAIlUS YaCTHUII, BbI-
COKHE Temmeparypbl. BeipaxkeHue 111 BHYTpEHHEH SHEPrHUH OJHOATOMHOTO
1ealIbHOTO Ta3a. Keazucmamuueckue u necma-
muyeckue npoyeccul.

DnemeHTapHas paboTa B TepMoauHaMuKe. Borarcnenue paboTsl 1o rpaduky
rporiecca Ha pPV-auarpamme.

Termnonepenava kak cnoco0 U3MEHEHUsI BHyTpeHHeH sHeprun T/ cuctemsr
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1.  l3MeHeHue BHYTpEHHEH SHEpruU Tela MpH COBEPIICHUH paObOTHI:
BBUIET IPOOKH U3 OYTBUIKH 110/ AEHCTBUEM CKAaTOr0 BO3yXa, HArpEeBaHUE
a¢upa BIaTyHHOU TpyOKe MyTEM TpeHHUs (BHICOIEMOHCTPALIHS).
2.  V3MeHeHMe BHYTpEHHEH sHEpruu (TeMIeparypsl) Teaa MpH TeIuio-
nepe-gave.
3. OmnsIT N0 anabaTHOMY PACIIMPEHUIO BO3yXa (OIBIT C BO3AYIIHBIM
Or-HUBOM).
4. Mopenu napoBoil TypOUHBI, ABUraTelsi BHYTPEHHETO CTOPaHUs, peak-
TUB-HOT'O JIBUTaTEIs.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomot

1. I3mepeHue yneabHOU TEIIOEMKOCTH.

0e3 coBepieHus: paboTsl. KoHBeK1s, TEIIONPOBOIHOCTD, H3ny4eHue. Ko-
ITUYEeCTBO TEIUIOTHI. TeroéMKOCTh Tena. YoenvHas u monapHas menio- ém-
Kocmu eewjecmsa. Ypaenenue Maiiepa. Y ienbHasl TENJI0Ta CTOPAHUS TOM-JIU-
Ba. Pacuér xonnuecTBa TemaoThl npu temionepeaaye. [lonstue 06 anua-
O0atHOM TIporiecce. [1epBrlil 3aKOH TEpMOJMHAMUKA. BHYTpeHHSS SHEpTrusl.
KosruecTBo TEII0THI U paboTa Kak Mepbl U3MEHEHUs1 BHyTpeHHel snepruu T /]
CHCTEMBI.
BTopoii 3aKOH TepMOANHAMUKH ISl PABHOBECHBIX IPOIIECCOB: Yepe3 3a/1aH-
HOE paBHOBeCcHOE cocTossHue T /[ cucTemMbl MPOXOAUT €TUHCTBEHHAS a/lua-
0ara. AGCONIOTHAs TeMIieparypa. BTopoii 3aK0H TepMOIMHAMHKH IS HEPaB-
HOBECHBIX IPOLIECCOB: HEBO3MOXKHO IepeiaTh TEIIOTY OT 00Jiee X0- JOJHOTO
rena kK 6osee HarperoMy 6e3 kommneHcanuu (Knaysnyc). HeoOparu-mocth
PUPOIHBIX TporieccoB. [IpUHIIUIIBI IEHCTBUS TEMJIOBBIX MAIITUH.
KII. Makcumansuoe 3nauenue KIIJI. [{ukn Kapno. Dxonoruueckue ac-
MEKThI UCIIOJIb30BAHUS TEIUIOBBIX ABUTAaTeNel. TermnoBoe 3arps3HeHue oKpy-
PKArOIIEH CpEdbL. Texnuueckue ycmpoti-
cmea u mexHoo2uyecKue npoyeccsvl: XONOAUIbHUK, KOHAUIIUOHED, AU3EIIb-
HBII 1 KapOIOpaTOPHBIN JBUTATEH, NAPO8as mypouna, noayienue ceepxHu3-
Kux memnepamyp, ymunu3ayus « meniogsvix» 0mxo008 ¢ UCNONb308aHUEM
mensio6020 Hacoca, ymuausayusi OuoOpaHuiecKko2o monauea 0is evipa-
OomKu «mennogouy u snekmposnepeuu. lemoncmpayuu

1. I3meHeHue Temneparypsl pH aAnadaTHYeCKOM paclIMpeHUH.

2. Bo3nymHoe OrHuBo.

3. CpaBHEHHE YICTHHBIX TEIIOEMKOCTEH BEIIIECTB.

4. CriocoObl U3MEHEHUS BHYTPEHHEN SHEPTUu.

5. UccnenoBanue aanabaTHOTO Mporiecca.

6. KomnvromepHovle MoOenu meniogvlx oguzcameretl.
Yuenuueckuii sxcnepumenm, naéopamopnsie pabomol, npakmukym

1. 3mepeHue yAeIbHON TEMI0EMKOCTH.

2. Uccnedosanue npoyecca ocmviéanus eeujecmsa.

3. Uccnedosanue aouabamuozo npoyecca.

4. U3yueHue 63aumocsesa3u IHepUU MEHCMOTIEKVIAPHO20 83aUMOO0eUCEUs
1 memnepamypol KUNEHUsi HCUOKOCHE.

3.3 ArperaTHbie cocTostHus BerectBa. Pa3opbie mepexos! (5 yacos)

3.3 ArperartHbie cocTosiHus BemecTBa. Pa3oBbie nepexopl (14 yacos)

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kunenue. AOCOIIOTHAS U

[TapooOpa3zoBanue u KoHAeHcanus. MicnapeHnue u kumnenue. Y neabHas
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OTHOCHUTEIIbHAsL BJIAKHOCTh BO3ayxa. HacellleHHBIN map. YaeinbHas Ten-
mota mapooOpazoBaHus. 3aBUCHUMOCTh TEMIEpaTyphl KUIEHHUS OT JlaBje-
HUS.
TBépnoe Teno. Kpucrammmaeckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB
Kpuctaios. Kunakue kpucramuibl. CoBpeMeHHble MaTepuasl. [1naBienue u
KpucTayuM3anus. Y 1eibHas Teriora miasieHus. Cyonuma-1us.
YpaBHEHUE TemI0BOro OajiaHca.
Texnuueckue ycmpoucmea u npaxmuyeckoe npumereHue: TArpOMETP U MCU-
XPOMETP, KaJOPUMETP, TEXHOJIOTUH TOJYYSHHS] COBPEMEHHBIX MaTepH-aJIOB,
B TOM YKCJI€ HAHOMAaTEpPHUAJIOB, U HAHOTEXHOJIOTUH.
/lemoncmpayuu
1. CgoiicTBa HaCHIIIEHHBIX MTAPOB.
2. Kurienve npy MOHWKEHHOM JIaBJICHUU.
3. CriocoObI M3MEpEHUs BIAKHOCTH.
4. HabmoneHre HarpeBaHus U IUIaBJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.
5. JleMoHCTpaLus KpUCTAILIIOB.
Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot
1. I3amepeHne OTHOCUTENbHOMN BIQKHOCTU BO3/IyXa.

TEIUIOTa apooOpa3oBaHUsI.

Haceimennpie u HeHachIIeHHbIEe aphl. KauecTBeHHAas 3aBUCUMOCTD IIJIOT-
HOCTH U JIaBJICHHS HACBILIEHHOTO Mapa OT TeMIIEpaTyphl, UX HE3aBUCHU-
MOCTb OT 00bE€Ma HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIIepaTyphl KHIIe-
HUSI OT JABJICHUS B KUIKOCTH.

BnaxHocTs Bo3ayxa. AOCONIIOTHASA U OTHOCUTENbHAS BIKHOCTb. TBEpHOE
reno. Kpucranmueckue u amopHbIe Tena. AHU30TPOIUSI CBOMCTBKPHUCTAI-
moB. [11aBnenue u kpuctamm3anys. Y aenbHas Teriora riasienus. Cyonu-
Marusi.

/[echopmayuu meépoozo mena. Pacmsocenue u cocamue. Cosue. Mooyns
FOnea. Ilpeden ynpyeux degpopmayuii.

Tennosoe pacuupenue scuokocmetl u meépovix mei, 00bEMHOE U TUHEll-
Hoe pacuiupenue. AH2apMOHU3M MENI08bIX KOLEOAHUL Yacmuy euecmea
Kak npuyuna menyiogo2o pacuiupenus mei (Ha KaiecmeeHHoOM YpoeHe).
/Ipeobpazosanue snepeuu 8 hazosvix nepexodax. Ypasnenue meniogozo
Oananca.

/logepxnocmuoe Hamsicenue. Koagguyuenm nogepxnocmnozo namsoice-
Hus. Kanunnsapuvie aenenus. /lasneHue noo UCKPUBTIEHHOU NOBEPXHOCHBIO
breuoxocmu. @opmyna Jlannaca.

Texuuueckue ycmpoticmea u mexHoao2uyecKue npoyeccyl: KuaKue Kpu-
CTaJIIbI, COBPEMEHHbBIE MaTEPHAIIBI.

Ulemoncmpayuu

TemoBoe pacmmpenue. CBOMCTBA HACHIIIEHHBIX MapoB. Kunenue. Kune-
HUE TPU IOHUKEHHOM JaBJICHUU.

3 mepenue cunvl nogepxHocmuo2o Hamsxcenus. Onvlmol ¢ MbLIbHbIMU
naénxamu.

Cmauueanue. Kanunnapuole aenenus. Mooenu HenblomoHno8CKOU HUOKO-CMU.
CriocoObl U3MepeHus BIaKHOCTH. McclienoBanne HarpeBaHus U TUIaBlie-
HUSI KPUCTALTHIECKOTO BEIIECTRA.

Buowvl dechopmayuil. Habnrooenue manvix oepopmayuti. Yuenuueckuii
hKCnepumenm, 1ad6opamopnsle padomol, npakmukymlizyuenue 3axo-
HOMepHoCcmell ucnapenus HeuoKocmell.

I3 mepenue yoenvHoll menaiomsl niasieHus ibod.

/13 uenue ceoucme HacbleHHbIX Napos.
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3MepeHue aOCOMOTHOM BIAYKHOCTH BO3/4yXa U OLIEHKA MaCChl TApPOBB
[TOMEIIICHUH.

I 3mepenue Koaghdpuyuenma nosepxHOCMHO20 HAMANCEHU.

3mepenue mooyns FOnea. Uccrnedosanue 3asucumocmu degpopmayuu pe-3u-
H06020 0OpA3YA OM NPUTLOINCEHHOU K HEMY CUTBL.

Tema 4. DnextponuHamuka (22 yaca)

Tema 4. Dnexrpoaunamuka (54 vaca)

4.1 Dnexrpocraruka (10 gacoB)

4.1 Dnextpuueckoe mose (24 yaca)

DneKTpu3anus Tela. DJIEKTPUYEeCKUi 3apsn. [IBa BHAA 2JIEKTpUYECKUX 3a-
psinoB. [IpoBOOHUKH, OUAIIEKTPUKHA M IMOIYIPOBOIAHMKH. 3aKOH COXpaHe-
HUS QJIEKTPUUYECKOrO 3apsja.
BsaumoneiictBue 3aps10B. 3akoH Kynona. ToueuHbli 35eKTpUUecKuii 3a-
psin. Dnexkrpudeckoe noje. Hanpspk€HHOCTh anekTpudeckoro nosst. [Ipun-
LUl CYNIEPIIO3ULIMN NIEKTPUUECKUX NOJIeH. JINHNN HaNpsyKEHHOCTH DJIEK-
TPUYECKOTO MOJIS.
PaboTa cui anekrpoctaruyeckoro noist. [lorennuan. Paznocts norenmua-
10B. [IpOBOHUKY M TUAIEKTPUKU B 3IEKTPOCTATUYECKOM Moiie. Juamex-
TpUYecKasi IPOHULIAEMOCTb.
DnekTpoéMkocTb. KongeHcaTop. D1eKTpo€MKOCTb INIOCKOr0 KOH/IEHCa-TOpa.
DHEeprus 3apsHKEHHOI0 KOHAEHCATopa.
Texnuueckue ycmpoticmea u npakmuyeckoe npumeHeHue. SIEKTPOCKOIL,
PIIEKTPOMETP, DJIEKTPOCTATHUECKas 3alllMTa, 3a3eMJIEHHE 3JEKTponpHOo-
[POB, KOHAECHCATOP, KONUPOBAJIBHBIN aIlllapaT, CTPYWMHBIN IPUHTED.
/lemoncmpayuu

1. YcrpoiicTBO ¥ pUHIMI JEHCTBUS 3JIEKTPOMETPA.

2. BzaumopeiicTBre HadIeKTPU30BAHHBIX TeEll.

3. DieKTpuvecKoe Mmojie 3apsHKEHHBIX TeJl.

4. IIpOoBOTHUKH B JIEKTPOCTATUYECKOM TOJIE.

5. DnekTpocTaTuyeckas 3amuTa.

6. JIMDIIEKTPHUKH B DJIEKTPOCTATHUECKOM TIOJIE.

7. 3aBUCUMOCTb JIEKTPOEMKOCTH TIIOCKOTO KOH/IEHCATOpa OT TUIOIIAAN

ITIaCTUH, paCCTOAHHUA MEXKIY HUMU U }IHSHeKTqueCKOﬁ IIPOHUIIACMOCTH.

8. DHeprus 3apsHKEHHOTO KOHACHCATOPA.
Yuenuueckuit sxcnepumenm, naébopamopnsvie pabomot
1. MI3mepeHue 351eKTpoEMKOCTH KOHIEHCAaTOpa.

DIeKTpU3alus Tel U €€ MposIBICHUS. DJIeKTpudYecKuid 3apsia. [[Ba Bua
PIEKTPUYECKUX 3apsAoB. [[pOBOAHUKH, TUAIEKTPUKU U TIOJIYIPOBOJHUKH.
(DNIEMEHTAPHBIN ANEKTPUYECKUH 3apsil. 3aKOH COXPAHEHHUS JIEKTpUYe- CKO-
o 3apsijaa.

B3anmopeiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kynona. Dnexkrpuye-
ckoe nosie. Ero neiictBue Ha anekTpuueckue 3apsaapl. Hanps:k€HHOCTD iiek-
Tpraeckoro noJst. [IpoOusiii 3aps. JIMHUN HaPS-KEHHOCTH HIIEKTPUUECKOTO
oJisi. OAHOPOIHOE ANEKTPUUECKOE MOJIE.

[loTeHIMATBHOCTD 3JEKTPOCTATUUECKOI 0 MoJisl. Pa3HOCTh MOTEHLMAIOB U
HanpspkeHue. [loTeHnmanbHas 3Heprus 3apsaa B 3JIEKTPOCTATUYECKOMIIO-

ne. [loTenuuan anexTpocraTuueckoro nojs. CBs3b HaPsHKEHHOCTH

MOJISI U PA3HOCTU MOTEHIMAJIOB IS JIEKTPOCTATUYECKOTO N0 (KaK OJ1-
HOPOJHOI'0, TAK U HEOJHOPOJAHOTIO).

[IpyHIMI CYTIEPIO3UIMH AIEKTPUUYECKUX MOJIEH.

[/ lone moueunoeo 3apsioa. l[lone pasnomepro 3apsixcennoti cghepui. Ilone pas-ro-
lMepHo 3apsdicenHo2o no 0o6vémy wapa. Ilone pasHomepHo 3apsdicentoll becko-
Heunou niockocmu. Kapmunvl iunuti nanpsisxcénnocmu omux noneu

U1 DKEUNOMEHYUATILHBIX NOBEPXHOCMELL.

[IpOBOAHUKHN B 3JEKTPOCTATHUECKOM I0J€. Y CIOBHUE paBHOBECHUS 3apsi/IOB.
J/IMPIeKTpUKU B 3JIEKTPOCTATUUECKOM ToJie. JudnexkTpudeckas mpoHUIIae-
MOCTbH BEILIECTBA.

KonzaeHcarop. D1eKTpoEMKOCTh KOHAECHCATOPA. DIEKTPOEMKOCTb TNIOCKOTOKOH-
eHcaropa.

[/ lapannenvroe coedunenue konoencamopos. [lociedosamenvhoe coeoune-Hue
KoHOeHcamopos. JHEPrus 3apsHKEHHOT0 KOHIGHCaTopa.

/[guoicenue 3apadiCeHHOl Yacmuybl 8 0OHOPOOHOM 2eKmpuyeckom nose. Tex-
HUYecKue yCmpoucmea u mexHoa02udecKue npoyeccsl: SIEKTPOCKOII, MIEKTPO-

METp, IEKTPOCTATHYECKAS 3aIUTa, 3a3EMIICHHE YJIEKTPOIPHOOPOB,
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KOHICHCATOPHI, 2eHepamop Ban de I paaga.

/lemoncmpayuu

Y CTpOoHCTBO M MPUHITUIT ACHCTBUS AJIEKTPOMETPA. DJICKTPUUYECKOE TOJIE 3a-
[PSKCHHBIX [APUKOB. DIEKTPHUECKOE MMOJIE ABYX 3apsSKCHHBIX IJIACTHH.
IMooenv snekmpocmamuyeckozo eenepamopa (Bawu oe I paaga).
[[pOBOAHMKY B JIEKTPUUECKOM I10JI€. DIIEKTPOCTATUYECKAS 3aIIHTA.
Yempoticmeo u Oeticmeue koHOeHcamopa NOCMOSHHOU U NePeMeHHOU éM-
Kocmu.

3aBHCUMOCTH 2JIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT IUIOIA M I1Jia-
CTHH, PACCTOSHUS MKy HUMHU U TIUIJICKTPUICCKON TPOHUIIAEMOCTH.
DHEprus JIEKTPUIECKOTr0 MOJIs 3apsHKEHHOT0 KOHIEHCATOPA.

3apsoxka u pazpsoka KoHOeHcamopa uepe3 pe3ucmop.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot, npakmukym
Oyenka cu 83auMo0eticmeus 3apsdHCeHHbIX mell.

[Habno0enue npespawjenus s3Hep2uu 3apsriCeHH020 KOHOeHCamopa 6 IHep-
U0 U3TTYYeHUs

ceemoouooa. Hzyuenue npomeKkanus moka 8 yenu, cooeparcaueli KOHOeHca-mop.
[Pacnpedenenue pasHocmu NOMeHYuanos (HanpsaiceHus) npu nociedosa-
menbHoM coeouHeHuu

Konoencamopos. Hccnedosanue paspsioa koHoeHcamopa uepes pe3ucmop.

4.2 TlocTostHHBIHM 3ekTprueckuil Tok. TOkH B pa3HbIX cpeaax (12 yacos)

4.2 TToCTOSTHHBIH dIIeKTpHUECKHii TOK (24 yaca)

DNIEKTPUYECKUM TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTPUIECKOTO ToKa. Mc-Tou-
Huky Toka. Cuna Toka. [locTosHHBI TOK.

Harmnpspxenue. 3akod Oma 1151 yyacTKa HEeTH.

DJIEKTPUUYECKOE CONMPOTUBIICHUE. Y AETBbHOE COTPOTUBIICHNUE BEIIECTBA.
[TocnenoBarenbHOE, MapAILIEIBHOE, CMEIIAHHOE COEIMHEHNUE IPOBOIHH-

KOB.

PaGora anekrpudeckoro Toka. 3akoH J[xoyns—IJIenna. MomHocTh dJiek-
TPUYECKOTO TOKA.

/1C 1 BHyTpeHHEE CONPOTUBIECHUE UCTOUYHUKA TOKA. 3aKkoH OMa /1715 oJI-HOU
(3aMKHYTOI) 25IeKTprueckoit emnu. KopoTkoe 3aMbIkaHue.

DNEKTPOHHAsE POBOJUMOCTh TBEPJBIX METAJIOB. 3aBUCUMOCTb COMPO-THB-
TeHrsT MEeTauIoB OT TemmepaTypsl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUUECKUN TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

Cuna toka. [TocTossHHBIN TOK. Y CI0BHS CyIIECTBOBAHUS IIOCTOSTHHOTO
brexkTpudeckoro Toka. Mcrounuku Toka. Hanpsokenne U u DJIC E. 3akon
OMa 11 yyacTKa LIETIH.

DIIEKTPUUECKOE COMTPOTUBIICHHE. 3aBUCUMOCTh COITPOTHUBIIEHHUS OJJTHOPOI-
HOTO MPOBOJIHUKA OT €0 JAJIMHBI U TUIOIIAIU TIONEPEUYHOT0 CEUEHUS.

Y nenbHOe COMPOTUBIICHNE BEIIECTBA.

[locrnenoBarenbHOE, MapalieIbHOE, CMEIIAHHOE COEIWHEHUE NPOBOJIHU-
KoB. Pacu€r paszBeTBiIEHHBIX 3nekTpuueckux nenei. /lpasuna Kupxeoga.
PaboTa snexkrpuueckoro Toka. 3akoH Jxoyns—IleHna.

MOIIIHOCTD JIEKTPUYECKOTO TOKA. Tennosas mowHocms, evlioensiemas Ha
pesucmope.

OJIC u BHyTpEeHHEE CONMPOTHUBIICHHE HMCTOYHWKA TOKa. 3akoH Owma st
[MOJTHOM (3aMKHYTOM) 3JIEKTpUUECKON 1enu. MOIHOCTh UICTOYHUKA TOKA.
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[TomynpoBoauuku. COOCTBEHHAS U TPUMECHASI TPOBOAMMOCTE TIOTYIIPO- BOJ-
HuKOB. CBolicTBa p—N-niepexoaa. [1omynpoBoHUKOBBIE PUOOPHI. DIEKTPH-
YECKUI TOK B PACTBOpAX M paciuiaBax 3JEKTPOJIMUTOB. DIEKTPOIH-THUECKAs
mcconuanus. JIeKTPOIIn3.

DIEKTPUUECKUN TOK B razax. CaMOCTOATEIbHBINA U HECAMOCTOSTENIbHBIAPA3PSL.

Mounnus. [lnazma.
Texuuueckue ycmpoucmea u npaKxmuyeckoe npumeHenue . aMinepMeTp, BOJb-
TMETP, PEOCTaT, ICTOYHUKH TOKA, JJIEKTPOHArpeBaTeIbHbIE TIPUOOPHI, IIEK-
TPOOCBETUTENbHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYM- HBIH JH-
0[1, TEPMUCTOPHI ¥ (POTOPE3UCTOPHI, TOTYIPOBOJHUKOBEIHN MO, TaJIbBaHUKA.
/lemoncmpayuu

1. VI3smepeHue CHITbI TOKA U HATIPSKEHHSL.

2.  3aBUCHMOCTH CONPOTHBICHHS IUIMHIPUYECKUX MPOBOJHHUKOB OT

JUIMHBI, TUIOIA/IM MTONIEPEYHOro CEYEeHUsl U MaTepuaa.

3. CMenranHO€ COeIMHEHHUE TPOBOIHUKOB.

4. ITpsamoe uzmepenue DJ]C. KopoTkoe 3aMbIkaHHe TalbBAHUYECKOT'0 3J1€-

MEHTa U OIIEHKa BHYTPEHHETO COIPOTHBIICHUSI.

5. 3aBHCHUMOCTb CONPOTUBICHUS METAIIOB OT TEMIIEPATYPHI.

6. IIpoBOAMMOCTB DIIEKTPOJIUTOB.

7. HMckpoBoii pa3psii M MPOBOJUMOCTb BO3yXa.

8.  OnHOCTOPOHHSASA MPOBOJMMOCTD JHOAA.
Yuenuueckuit sxcnepumenm, nabopamopnsie padomuot

1. VI3y4yeHune cMeIIaHHOTo COeMHEHUS PE3UCTOPOB.

2. N3mepenne D/1C ucToyHMKa TOKa U €r0 BHYTPEHHET'0 COMPOTHUBIICHHUS.

3. HabOurotenue anexTposmsa.

KopoTkoe 3aMbIkaHue.

[Konoencamop 6 yenu nocmosiHHO20 MoKa.

Texnuueckue ycmpoucmea u mexHoai02uiecKue npoyeccsvl: aMIepMerp,
BOJIbTMETP, PEOCTAT, CYETUUK ICKTPUUECKON SHEPTUH.

Vlemoncmpayuu

3MepeHue CUiibl TOKa U HAIPSKEHUS.

[V ccnedosanue 3a6ucumocmu Cuibl moKa Om HAnpsXCeHus 0 pe3ucmopa,
1aMAbl HAKAIUBAHUSL U C8EMOOU0OA.

3aBHCUMOCTb COMPOTUBIICHUS IMJIMHAPHUYECKUX TPOBOTHUKOB OT JUIUHBI,
UIOIIA/IA TIOTIEPEUHOT0 CEUEHUs M MaTepuana.

Vccnedosanue 3a8UcUmMocmu cuivl MOKd Om CONPOMUBIEHUSA NPU NOCMO=5H-
HOM HanpsceHUU.

[Ipsimoe nzmepenue I/C. KopoTkoe 3aMbIkaHue rajibBaHUUYECKOIO AJIe-
MEHTa U OIICHKA BHYTPEHHETO CONPOTUBICHUS. Cnocodwvl coeduneHus uc-
mounuxos moka, I[C bamapeil.

U ccnedosanue pazHocmu nOMeHYUani08 mexcoy noocamu UCMoYHUKA
moxa om cuibl moka 6 yenu.

Yuenuuecxkuit sxcnepumenm, nabopamopnuvie pabomeut, npakmuxym

[ ccnedosanue cmeuanno2o coeouHerus pe3ucmopos.

3 mepenue yoenbHo2o conpomueieHus npo8oOHUKOS.

U ccnedosanue 3a8UCUMOCmu Culbl MOKA OM HANPANCEHUS OJIsL IAMNbIHAKAIU-
GamLsL.

Yeenuuenue npeoena usmepenusi amnepmempa (6orvmmempa). Usmepe-
Hue D/1C 1 BHYTpEHHETO COIPOTUBIIEHUS UCTOYHHKA TOKa. Mccredosanue
zasucumocmu I/]C eanveanuuecko2o snemeHma om epe-meHu npu Kopom-
KoM 3aMbIKaHUU.

[ ccnedosanue paznocmu nOmeHyuano8 mexcoy noaocamu UCMoYHUKA
moxa om cuibl moka 6 yenu.

[ ccnedosanue 3asucumocmu noae3Hot MOWHOCMU UCMOYHUKA MOKA OM
Cunbl MoKa.

HabmtoneHue anekTponausa

4.3 Toxu B pa3HbIX cpenax (6 yacoB)

(DIIEKTpUYECKasi MPOBOAUMOCTh PAa3JIMYHBIX BEIIECTB. DJIEKTPOHHAS IPO-
BOAMMOCTB TBEPBIX METAJIOB. 3aBUCUMOCTh COITPOTHUBIIEHUS METAJIJIOB OT
reMiieparypbl. CBEpXIIPOBOAUMOCTD.
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DNEeKTpUUECKUH TOK B BakyyMe. CBOMCTBA 2JEKTPOHHBIX ITyykoB. [Tomy-
npoBoAHUKH. COOCTBEHHAsI U TPUMECHAS TPOBOAMMOCTD MOJYIIPO- BOAHHU-
KoB. CBoiicTBa p—N-niepexoaa. I1oxynpoBoHIKOBEBIE TPUOOPHI. DIEKTPH-
YeCKUI TOK B 3JIEKTPOIUTAX. DIEKTPOIUTHUECKAs TUCCOLMALINS. DIIEKTPO-
mu3. 3akonbl Dapanes 11 ANEKTPOIIN3a.

DIIEKTPUYECKHI TOK B ra3zax. CaMOCTOATENbHBIN 1 HECAMOCTOSATEIbHBII
[pa3psAn. PasiMuHbIe TUIIBI CAMOCTOSTENIBHOIO paspsaa. Monnus. [1nazma.
Texnuueckue ycmpoticmea u npakmuyeckoe npumeHenue: ra3opaspsiHble
TaMITbI, SJIEKTPOHHO-JIy4eBasi TpyOKa, MOJIyIPOBOAHUKOBBIE IPUOOPHI:
T1O/1, TPAH3UCTOP, POTOAUOM, CBETOINO/; FAIbBaHUKA, padUHUPOBAHUE
ME/IM, BbIIIaBKA aJIIOMUHUS, JIEKTPOHHAs MUKPOCKOIIHS.

Vlemoncmpayuu

3aBHCUMOCTb COIIPOTUBJIEHHS] METAJIIOB OT TeMIieparypsbl. [IpoBoaumMocTtsb
PIIEKTPOJIUTOB.

3akonvl anexkmponuza apaodes. Hckposotl pa3psao u nposoouMocnv 603-
oyxa.

CpasHenue npogooumocmu Memaiios u noaynpo8oOHUKOS.
OIHOCTOPOHHSISI TPOBOAMMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, naéopamopnuie pabomol, npakmuxym
Habmtonenue snextponusa. M3mepenue 3apada 00Ho8aneHmHo20 uona. Hc-
c1e008anue 3a8UCUMOCIU CONPOMUBIIEHUS] MEPMOPE3UCOpA Om meM-nepa-

mypoi.
CHamue 8onbm-amnepHoli XapaKxmepucmuku ouooa.

OU3NYECKNU ITPAKTUKYM (16 yacos)

Cnocobvl uzmepenus Gusuyeckux GeluyuH ¢ UCHONb308AHUEM AHANIO208bIX U
UUPDPOBLIX  UBMEPUMETLHBIX NPUOOPO8 U KOMNBLIOMEPHbIX OAMYUKOBbIX ClU-
cmem. Abconommuvle U oOmHOCUMENbHBIE NOZPEUHOCIIU USMEPEHU (DU3UYECKUX
senuyun. Oyenka epanuy nocpewHocmell.

/IposedeHue KOCBEHHbIX U3MepeHUll, UCCIe008aHull 3a8ucumocmelt Qu3su-
YeCKUX BeIUYUH, NPOBEPKA NPeOlONCEHHbIX 2unome3 (8bloop u3z pabom,
ONUCAHHBIX 8 MEeMaAMUYecKux pas0enax « Yuenuueckuu sKkcnepumenm, na-
Oopamophbvie pabomol, NPAKMUKYM»).

Pe3seps (2 vaca)

Peseps (10 yacoB)
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TemaTnveckoe niaanupoBanue kKypcalO kiacc

bazoBsIii ypoBeHb (2 yaca)

VYray6nenusiii ypoBeHs (5 4acoB)

HuUeckoro aemkeHus. Cucrema orcuéra. Tpaekro-
pust. [Tepemenienne, CKOPOCTh (CPEIHSSI CKOPOCTh,
MIHOBCHHAsI CKOPOCTh) U YCKOPEHUE MaTePUAIbHOM
TOYKH, UX MPOEKIIUU Ha OCH CUCTEMBI KOOPIMHAT.

Koi-B0 [Tema: ®@u3uKa M MeTOAbI HAYYHOT0 MO3HAHUS 2/54 Koi1-BO
4acoB yacoB
1 du3uka — Hayka o npupone. Hayunsie MeTozs! 11o-
3HAHUA OKpYyXkaromiero Mupa. Posib sxciepumMenTa u
TEOPHH B MIPOIIECCE MO3HAHUS MPUPOJIBL. DKCIIEpHU-
MeHT B husuke. MoaenupoBanue GU3NYecKux sipiie-
HUI 1 IIPOLIECCOB.
/lemoHcTpanuu 1. AHajIOroBbIe U HU(PPOBBIE U3MeE-
pUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIC ATYHKH.
1 Hayunble runore3pl. Gu3ndeckue 3aKOHBI U TEOPUU.
["paHUIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[Tpunumn coorBercTBus. Ponb n Mecto gpusuku B
(bopMUPOBaHUM COBPEMEHHOW HAyYHOU KapTHHBI
MUpa, B TPAKTUYECKON JCATEILHOCTH JIFOJICH.
Cnocobul uzmepenus usuieckux eeauyun (AHaI0208bie U Yu@dposvle usmepu- 1
menbHble NPUOOPLI, KOMNbIOMEPHble 0amuUKossie cucmemsl). Iloepewnocmu u3-
Mepenull (husuueckux senuyut (abCoOmMHas U OMHOCUMENbHAS).
Mooenuposanue usuyeckux asieHutl u npoyeccos (mMamepuanvHas mouxa, ao- |1
CONIIOMHO MBEPAOe Meno, UOEAIbHASL HCUOKOCMb, UOeAlbHbI 2a3, MOYeyH bl 3d-
D510).
Ulabopamopnas paboma: Hzmepenue cunvt moka u Hanpsaxcenus 6 yenu nocmo- |1
SIHHO020 MOKA NPU NOMOWU AHATI0208bIX U YUDPOBBIX UsMEPUMENbHBIX NPUOO-
pos.
Tema: Mexannka  18//354
Kunemaruka 4/104
1 Mexanndeckoe aBmkeHne. OTHOCUTEIIFHOCTh MeXa-
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CiioxkeHHe IEpEMEILIEHUI U CII0KEHUE CKOPOCTEH.
PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHOE
nBroKeHue. I'paduku 3aBUCUMOCTH KOOPAUHAT, CKO-
DOCTH, YCKOPEHUS, IyTH U NIepEMELIECHUs MaTepH-
QIbHON TOYKH OT BpeMeHu. CB0OOJIHOE Na/IeHNE.

Y ckopeHre CBOOOHOTO T ICHHUS.

/[suoicenue mena, OpouleHHO20 OO Y2lIoM K 20PU3OHMY.. 1
Basucumocms Koopounam, ckopocmu u ycKopeHusi mamepuanbHou mouku om |1
Bpemenu U ux epaghuxu
Pewenue 3aoay no meme «/leusicenue mena, 6poutenno2o noo yeaom K copu- |1
30HmMY. »

KpuBonuneiiHoe nBrxeHue. [IBuxkeHne MaTepuaib-

HOM TOUKH 10 OKPYXHOCTHU C IIOCTOSIHHOM 10 MOJTYJIIO

CKOPOCTBIO. YTJIOBast CKOPOCTh, INHEHHAs! CKOPOCTb.

[lepuon u yactora obpamenus. LlenTpoctpeMuresns-

HOE YCKOpEHUE

UTaGopaTopHas pabota: M3yueHue HepaBHOMEp- HOTO

TBUKEHUS C LIEJIbIO ONPEIEICHUSI MTHOBEHHOU

CKOPOCTH.
. [Jenmpocmpemumenvroe (HopmanbHoe), KacamelvbHoe (maneenyuaibroe) u noi- |1
HOe yCKopeHue MamepuaibHoU MoKy
Peutenue 3aday 1
Ulabopamopnas paboma:. Hccnedosanue 3agucumocmu nepuooa oopawerus kouu- |1
ueCcK020 MAAMHUKA OM €20 Napamempos

lunamuka 7/10u+

[ IprHIMn oTHOCUTENBbHOCTH ["anunes. [lepBblii 3a-

KOH HproToHa. IHEeprmanbHble CHCTEMBI OTCYETA.

Macca Tena. Cuna. [IpuHIun cynepno3unuuy Cuil.

Bropoii 3akoH HproTOHA 111 MaTepUaIbHON TOYKH.

Tpernii 3akoH Hpr0TOHA 111 MaTepuanbHbIX TOUYEK
Heunepyuanvusie cucmemvl omcuéma (onpedenenue, npumeput). Bec mena, osu- |1

DICYUECOCA C YCKOPERUEM
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Cratuka (1 u3 4) Crnoowcenue cu, NPULOHCEHHBIX K MEEPOOMY Mey.

Cratuka (2 u3z 4) Llenmp msoicecmu mena.

3aKoH BceMupHoro Tsarorenus. Cuia tspkectu. Ilep-
Basi KOCMUYECKasi CKOPOCTh

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

IKBUBAIEHMHOCb 2PABUMAYUOHHOU U UHEPMHOU MACChl. 3A8UCUMOCTb YCKOpe-
HUs C60O00H020 NAOEHUsL OM 8bLCOMbL HAO NOBEPXHOCNBIO NIIAHEMbL U OM 2e02Pa-
buueckoii wiupomul. /[gudsicenue HebecHblx men u ux cnymiukos. 3akonvl Kennepa.

/[asnenue. [ uopocmamuyeckoe oasnenue. Cuna Apxumeoa

Peutenue 3a0aq o meme ((ﬂMHCZMuKa»

Tpenue. Buapsl TpeHus (IOKOs, CKOJIbKEHUS, Kade-
Hust). Cuna Tpenus. Cyxoe Tpenue. Cuina TpeHus
CKOJIbJKEHUS U cuiia TpeHus nokost. Koappunuent
TpeHust. Cuila CONpOTUBIIEHUS TP JIBUKEHUH TENa
B )KMJIKOCTH WJIU Ta3e.

[TocTynarenpHO€E U BpallaTeJIbHOE IBUKEHUE a0CO-
ITFOTHO TBEPIOTO TENA.

MOMEHT CHJIBI OTHOCHUTEIIBLHO OCH BpaleHus. [1ineqo
CUJIBL. Y CIIOBHSI pABHOBECHS TBEPIOTO TENA.

(Cratuka 3 u3 4) Vcemotiuusoe, neycmoiiuugoe, be3paziuunoe pasHosecue. Jlabo-
pamopnas paboma: Usmepenue kodgpuyuenma mpenus no eeruyune yeno-6020
Koahpuyuenma zasucumocmu Fmp(N).

[ Ipakmukym «H3mepenue pagnodeticmayioujeti cui npu 08uUxCeHuu bpycka no
HAKJIOHHOU NAOCKOCTUY

[ Ipakmuxym « M3mepenue pasHooeticmsayroweli cuil npu 08UdHCeHuy 6pycka no
HAKIOHHOU NIOCKOCTUY

UTaGopaTopHnast pabota «lccnenoBanue ycioBuii paB-
HOBECHsI TBEPAOTO Tella, HMEIOIIETO OCh BPAIICHUS.

(Cratuka 4 u3 4) JlaboparopHas pabota «l/3ydeHue yCTOMYMBOCTH TBEPIOTO

[TCJIda, UMCIOILCTO IJIOIIAa/lb OIMOPHL.»

3aKoHbI cOXpaHeHus1 B MexaHuke 6/10
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IMysibC MaTepUaNbHON TOYKH (Tea), CUCTEMBI Ma-

TepUabHbIX TOYEK. IMIyNIbC CUiIbl U N3MEHEHHE UM-
[yJbca Tejaa. 3aKOH COXpaHEeHUs uMnyibca. PeakTus-
HOE IBUKECHHE

Momenm umnynvca mamepuanvrou mouxu. Ilpeocmasnenue o coxpamnenuu mo-
Menma uMnyivca 6 YeHmpanibHblX NOJAX.

[ [enmp macc. Teopema o osudiceHuu yeHmpa macc.

Peuienie 3a0a4 no meme «3axKom COXPAHEHUSL UMNYIbCa»

[PaGoTa cribl. MOIIIHOCTE CHITBL.

KuHetndeckas Heprus MaTepuanbHon Touku. Teo-
pemMa 00 M3MEHEHUHN KHHETHYECKOW YHEPTHH.

Paboma cunvl Ha Maiom U Ha KoOHeuHoM nepemewjenuu. I paguyeckoe npedcmag-
neHue pabomsl CUTbL.

/ [pakmukym « M3mepenue umnyioca mena no mopMo3HoOMYy nymu. »

[ Ipakmukym «3mepenue umnynvca mena no mopmo3HOMY NYMU.»

[loTeHumanbHas sHeprusd. [loTeHnmanpHas sHEprus
yrpyro neopmMupoBaHHOM npykuHbL. [loTeHITMAB-
Has SHEprHs Tena BOIM3u noepxHocT 3emiu. [lo-
TEeHIMAIbHbIE U HEMOTEHIMaIbHbIE CUIIbL. CBS3b pa-
0OTHI HETIOTEHIIMAIBHBIX CHJI C U3MEHEHHEM MeXaHU-
UECKON YHEPTUH CHCTEMBI TEIl

3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUu. Y Ipyrue
U HEeYyIIpyrue cToNKHOBeHus. JlabopaTopHas

pabota «3ydueHne abCOIOTHO HEYNIPYToro yaapa ¢
MOMOUIBIO IBYX OJAMHAKOBBIX HUTSHBIX MasiTHUKOB)

[ lomenyuanvHas snepausi meia 8 0OHOPOOHOM epasumayuonHom noae. Ilomen-
YuanvbHas dHepeus mena 6 2pasumayuoOHHOM nojie 0OHOPOOHO20 Wapa (HYmMpU u

GHE wapa). Bmopaﬂ KOCMU4YecKasl CKopocmbo. Tpembﬂ KocmudecKkas CKopocnib.
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Ypasnenue bepnynnu 0ns uoeanvhotl HHcuokocmu Kaxk ciedcmeue 3aKkona coxpare- |1
HU MEeXAHUYEeCKOU IHepIUl.
labopamopnas paboma «Onpedenenue pabomol Cuibl MpeHusi NPU OBUNCEHUU 1
mena no HaKAOHHOU NAOCKOCTU. »

Tema: MoaekyJsipHasi pusnka u TepMoauHaMuka 24/49

(OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOH Teopuu 9/15+3 (mpakTUKyMm)

(OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKON

TEOPHUH U UX OINBITHOE 000CHOBaHUE. bpoyHOBCKOE

nBrkenue. uddysus. Xapakrep IBUKEHUS U B3au-

MOJECMCTBUS 4acTHI] BelecTBa. Mozenu cTpoeHus ra-

30B, )KHJIKOCTEH U TBEPABIX TEl U 00BICHEHUE CBOWCTB

BEIIECTBA HA OCHOBE 3TUX MOJEIIEH.

Macca u pazmepsl Mosekyi. KonnuecTBo BelecTna.

[locTostnHas ABoranpo. TemnoBoe paBHoBecue. Tem-

reparypa u e€ usmepenue. lllkana remneparyp Llens-

cust
Peutenue 3aday 1
|Peuterue 3aday 1
Ulabopamopnas paboma: Hccrnedosanue npoyecca ycmanosieHus meniogo2opas- |1
HOGecUsi Npu Men1000MeHe MeHcOy copauell U X0I00HOU 000U

Monaenb uaeanbHoro raza. OCHOBHOE ypaBHEHHUE MO-

TEeKyIISIPHO-KMHETHIECKON TEOPUH HICATTLHOTO Ta3a.

AOcoTFoTHAsI TeMITepaTypa Kak Mepa CpeHe KuHe-

TUYECKON YHEPTUU TEIIOBOIO JBUKEHHUS YACTHUIL

raza. [lIkana remnepatyp KenbBuHa.
(Mooenv uoeanvrozco easza 6 MKT: uacmuywl 2aza 08UdICymcs Xxaomudecku u He 1
63auUMO0eticmayom opye ¢ Opyeom
Cé53b abCoNOMHOU memnepamypbt mepmoOUHAMUYECKOl cucmemsvl co cpeoneu |1

Kunemuueckou aHepeueﬁ nocmynamejlbHo2o0 menjloeoco 08uUdICeHUs eé uacmuy
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Pewenue 3a0ay no meme « OcHosnoe YpaeHerRue MOJI@KyJZﬂpHO-KUH€muV€CKOﬁ
meopuuy

["a30BbIe 3aKOHBI. YpaBHeHHEe MenaeneeBa—Kiia-
neiipona. 3akoH JlanbroHa

I/Isonpoueccm B HACAJIBHOM ra3€ C IIOCTOAHHBIM KO-
JTHYCCTBOM B€IICCTBA

[ Ipakmuxym « M3yuenue uzomepmuyecko2o npoyecca (peKomMeHo08aHO UCNOIb30-
sanue yugposoul rabopamopuir). »

[ Ipakmuxym « M3yuenue uzomepmuyeckoeo npoyecca (pekoMeHO008aHO UCNOIb30-
sanue yughposoil 1abopamopuu). »

Pewenue 3a0ay no meme «l azoevie 3aKOHbLY

["paduueckoe nmpeacTaBiIeHUe U30IPOIIECCOB: U30-
TepMma, 130Xopa, n300apa.

JlaGopatopHas pabota: OnpezeneHre Macchl BO3yXaB
KJIACCHOM KOMHATe Ha OCHOBE M3MEpEeHHIA 00bhEMa
KOMHATBI, IaBJICHUS U TeMIIepaTypbl BO3/lyXa B HEll.

Ulaboparopnas padora «3ydenue nzo0apHOro mporecca

Peutenue 3a0ay no meme «H3onpoyeccwl 6 udeanbHom 2aze ¢ NOCMOAHHbIM KOMU-
uecmeom eewecmsa. I paghuueckoe npedcmasierue u30npoYeccos: U30mepma,uzo-
xopa, uzobapay

Pewenue 3a0ay no meme «H3zonpoyeccwvl 6 udeanvHom 2aze ¢ NOCMOAHHbIM KOU-
uecmeom gewjecmea. I paguueckoe npedcmasienue uzonpoyeccos: uzomepma,
u3oxopa, uzobapay

Ob6o6warowuii ypok no meme « OcHOBbl MONEKYAAPHO-KUHEMUUECKOU MeOpUL»

OcHoBbl Tepmoaunamuku 10/20

TepmoanHaMuueckas cuctema. BHyTpeHHsIs 3Heprus
TEPMOJIMHAMHYECKON CHCTEMBI U CITIOCOOBI €€ n3Me-
HeHus. KonuuecTBo TemoTsl U paboTa.

BHYyTpeHHsIs SHEPTUsl 0OJHOATOMHOTO HUJI€AIbHOTO
rasa.

3aoanue enewnux ycnosuii ons T/ cucmemol. Buewnue u 6nympennue napa- mem-
poi. [lapamempor T]] cucmemsl kak cpeonue 3HAYEHUs BETUYUH, ONUCLIBAIO-UYUX €€

COCMOSIHUE HaA MUKDOCKONUYECKOM YPOBHE.
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Hyneeoe nauano mepmoounamuxu. Camonpouszeonvhas peraxcayus T/ cucmemvik |1
mensi060My pasHosecuro.
Mooenv uoeanvHozo 2asa 6 mepmoouHamuke — cucmema ypasHenuii: ypaguerue |1
Menoeneesa—Knanetipona u evipasicenue 013 enympeHuetl dHepauu. Ycnosus
NPUMEHUMOCTNU ITNOLL MOOENU. HU3KAs KOHYEHMPAayus 4acmuy, 8blcoKue memne-
pamypui

Bupl Teruionepeiayn: TemIonpoBOIHOCTb, KOHBEK-

(151, U3JIydEHHUeE. Y IeJIbHas TEIUIOEMKOCTD BEILIECTBA.

KonruecTBO TEIIOTHI MTPH TeIIonepeaaye.

[Tonstre 06 agunabaTHOM mporiecce. [lepBriit 3akoH

TePMOJIMHAMHUKH
Keazucmamuueckue u Hecmamuieckue nPpoyecchyl. 1
Dnemenmapuas paboma 6 mepmoounamuxe. Boiuucnenue pabomeol no epaghuxy
npoyecca na pV-ouazpamme
Yoenvnasn u monapras mennoémxocmu eewgecmesa. Ypasnenue Maiiepa 1
Yoenvnasa mennoma ccopanus monnusa. Pacuém xkonuuecmea meniomul npumen- (1
nlonepedaue

[ [puMeHeHre nepBOro 3aKOHAa TEPMOIUHAMUKHU K

n3omnporeccam. ['paduyeckas uHTepripeTanus pa-

0OTHI raza.

Bropoii 3akoH TepmoauHamMuku. HeobpaTumocTts

[TPOLIECCOB B IPUPOJE.
Pewenue 3a0au no meme «lIpumenenue nepeo2o 3aKona mepmooOuHamMuky K uzo- |1
npoyeccam»
[Konuuecmeo mennomsl u paboma Kax mepul usmeneHus: enympenueti onepeuu 1/ |1
cucmemul
Bmopoti 3aKoH mepMoOUHAMUKU 015 HEPABHOBECHBIX NPOYECCOB: HEBOZMONCHO 1

nepedams meniomy om bojee X0J00H020 mena K Oonee Hazpemomy be3 KOMNeH-
cayuu (Knaysuyc).

TerutoBble MaMHbL. [[pUHIMIBI TEWCTBUS TETIOBBIX
MaruH. [IpeoOpazoBaHus YHEPTUH B TETIJIOBBIX Ma-
muHax. KIT/] tenmoBoi mammnsl. [ukn Kapao u ero
KII/JI.

32




DKOJIOTUYECKHE MTPOOIEMBI TeTIIIOIHEPTETHKH.
UlaGopaTopHnas paborta «3mMepeHue yaeabpHON Terio-
EMKOCTI)

UlaGopatopHas pabota: MccrnenoBanue mporecca OCThIBAaHUS BELIECTBA.

[ Ipaxmukym «. Mccredosanue aouabamnozo npoyeccay

[ [pakxmukym « Hccneoosanue aouabamuozo npoyecca»

Obobwarowuti ypok no meme « OCHOB8bL MePMOOUHAMUKU»

ArperaTHble cocTosiHUsI BemecTBa. ®a3zoBbie nepexoanl 5/14

[TapooOpa3oBanue U KOHACHCANMs. Micnapenue u ku-
neane. AOCOMIOTHAS U OTHOCUTEIbHAA BIIAXKHOCTD
BO31yxa. HacellieHHslil nap

Y nenpHas Teruiora napoodpazoBaHus. 3aBUCUMOCTD
TEeMIIepaTypbl KUIICHUS OT JIaBJICHUSI.

Hacviwennvle u Henacoluyennvle napvl. Kauecmeennas 3a8ucumocms niomHOCmMuu
0asieHuss HACLIWEHHO20 Napa om MemMnepamypbl, Ux He3asUCUMOCHb Om 00b- éma
HacvlyeHHo20 napa. 3asucumocms memnepamypuvl KUuneHus om 0deleHus 8
brcuoxocmu.

Pewtenue 3a0ay no meme «A6conomuasn u OMHOCUMENbHAS 6IANCHOCTb»

/labopamopnas paboma «H3yuenue c8oticme HaACbIWYEHHbIX NAPO8. »

TBEpnoe Teno. Kpucrammueckue u aMmopgHbIe TeNa.
AHNM30TPOIUS CBOMCTB KpUcTaiuioB. JKuaknue kpu-
ctajuibl. COBpEMEHHBIE MaTEPUAIIBI.

[ [naBiieHue U KpucTaUIM3aLu. Y IebHas TEIIOTa
ruiaBsieHus. CyonuMmanus. Y paBHEHUE TEIIOBOTO
OanaHca.

/[echopmayuu meépoozo mena. Pacmsoicenue u cocamue. Cogue. Moodyns FOnea.
[ Ipeden ynpyeux oeopmayuii.

Tennosoe pacuupenue dcuokocmetl u meépovix mei, 00bEMHOE U TUHEUHOe Pac-
wupenue.
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AHeAPMOHUIM MENNI0BbIX KOIeOAHU YACTUY 8eujecmea KaK NPUYUHA Menio8020
pacwupenus men (Ha KauecmeeHHoOM yposHe).

UlaGopaTtopas pabota «3MepeHrne OTHOCUTEIHHOM
BIIQYKHOCTH BO3/yXa.»

Ulaboparopas pabora «M3mepenne moaynst KOHray

O000maromuii ypok 1Mo TeMe «ArperaTHble COCTOS-
HUS BEILIECTBA

/Ipeobpazosanue snepauu 8 (hazosvix nepexodax. Ypasnenue mennogozo 6a-
nanca.

/losepxHocmHuoe namsicenue. Koaghduyuenm nosepxnocmuozo namsoicenus. Ka-
nunIsApHbLE A61EHUS.

/[asnenue nood uCKpusIéHHoU nosepxHocmoio scuokocmu. Qopmyna Jlannaca.

Tema: DiexkTpoagunamuka 22/54

DaexkTpocraTuka 10/ DiaexTpuyeckoe moJie 24

OnexTpusanus Teil. JNeKTpudeckuil 3apsan. JBa Buna
PIIEKTPUYECKUX 3apsaaoB. [[poBOAHMKY, AU- dIIEKTpU-
KW 1 TIOJyIIPOBOJHUKHU. 3aKOH COXPAHEHHUS dJIEKTPH-
ueckoro 3apsiaa. Bzaumoneiictsue 3apsiaoB.3akoH
Kynona. ToueuHslii 2JIEKTPUYECKU 3apsil.

DnexTpudeckoe nose. HanpsE€HHOCTD ayieKTpuye-
ckoro nosst. [TpuHIun cynepno3unyu eKTpUIECKUX

rosiel. JInHuM HanpsHKEHHOCTH dJIEKTPUUYECKOTO TOJISL.

[lone moueunoezo 3apsoa. Ilone pasnomepro sapsicennoti cgpepoi. Ilone pasho-
MepHO 3apAdCeHH020 no 00vbeéMY wapa

[lon1e pagnomepHo 3apadriceHHOU OeCKOHeYHOU NI0CKOCMU

|Pewienue 3a0a4

PaGota cui snekTpocTaruueckoro nois. [lorenmuan.
Pa3HoCTh MOTEHIIMATIOB

HpOBO}IHI/IKI/I " IUBJICKTPUKHU B DJICKTPOCTATUYC-CKOM
I1O0JIC. I[I/IZ)J'ICI(TpI/I"ICCKaS{ MMPOHUITACMOCTD.
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/lomenyuanbHocmy dnekmpocmamuyeckozo noas. Ilomenyuanonas snepeus 3a-ps- |1
0a 8 H1eKMpOCMaAmu4ecKom noie.
[Kapmunbl TunULL HANPANCEHHOCMU IMUX N0l U IKEUNOMEHYUATbHBIX N08epXHO- |1
cmetl.
OoHopoonoe snekmpuueckoe none. Cesizb HANPAKHCEHHOCMU NOJIA U pazHocmu no- |1
MmeHyuanos 0Jis INeKMpoCmamuiecko2o nojis (KaKk 00OHOPOOHO20, MAK U HEOOHO-
poonoco).

DnexktpoéMkocTs. Konngencarop.

DIEKTPOEMKOCTB TUIOCKOTO KOHIEHCAaTOopa. DHEepIus

3apsDKEHHOTO KOHJICHCAaTopa
[ lapannenvroe coedunenue KOHOEHCAmMopos 1
[locnedosamenvhoe coeouneHue KOHOCHCAmopos 1
Ulabopamopnas paboma: Pacnpedenenue pasHocmu nomenyuanos (Hanpsoicenus) |1
npu nociedoeamenbHoOM coeOUHeHUU KOHOEeHCamopos.

JlaboparopHas pabota «3mepeHune 3MeKTPOEMKOCTH

KOHJICHCATOPA.»

O60061mamui ypoK 1Mo TeMe «INEKTPOCTATUKA O06001amuN YPOK MO TeMe «IJIEKTPUUECKOE MOJIe)
/[6udicenue 3apsadiceHHOl Yacmuybl 8 00HOPOOHOM INEKMPULECKOM noJle. 1
labopamophas paboma « Habniooenue npespawenus snepeuu 3apsnceHHoco kon- |1
Oencamopa 6 snep2uio U3y4eHus C6emoouood. »
Pewenue 3a0au 1

TexHu4YecKre yCTpOCTBa U IPAKTUUECKOE MPUMEHE-
HUE: 3JIEKTPOCKOI, SJIEKTPOMETP, dJEKTPOCTaTHIE-
CKasl 3allUTa, 3a3€MJICHHE DIIEKTPOIIPUOOPOB,

TeXHU4YEeCKUEe YyCTPOMCTBA U IPAKTUYECKOE IPUMEHE-
HUEe: KOHJIEHCATOp, KOIMPOBAIBHBIN aImapar, CTpyil-
HBII [IPUHTED

TexHMYECKHEe YCTPOICTBA U MMPAKTUIECKOE MMPHUMEHEHHE: KOHJICHCATOP, KOMTUPO-Ballb-
HBII anmapar, CTpyWHBINA PUHTEP, eeHepamop Ban oe I paaga.
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Peutenue 3a0au no meme « 3ﬂ€Kmpu’-l€CKO€ noie»

Peweriue 3a0ay no meme « 3/167{7’1’1]?1/[’-[66'1('06 none)

Obobwarowuil ypox no meme « nekmpudeckoe noiey

[MocTosTHHBII 3JIeKTpUYecKHii TOK. Toku B pa3Hbix cpeaax 12/30

(DJICKTPUUYECKUI TOK. Y CJIOBUS CYIIECTBOBAHUS AJICK-
TPUYECKOTO TOoKa. MicTouHMUKM TOKA.

Cuita Toka. [locrosunbiii Tok. Hanpsbkenue.

Hanpsocenue U u 3/]C E

HpakmuKyM «HUccnedosarnue 3a8ucumocmu Cuiibl moKa om HANDANCEHUA onsa
VIAMNbl HAKAJIUBAHUA. »

HpaKmuKyM «HUccnedosanue 3a8ucumocmu cuibl moxka om HANpANCEeHUs ONsANAMNbL
HAKAJTUBAHUA. )

3akoH OMa /17151 yyacTKa IeTH.
(DJIEKTPUIECKOE COMPOTUBIICHHE. Y IEITBHOE COIPO-
TUBJICHUE BELECTBA.

HOCJ’IGI[OB&TGHI)HOG, napajajiCJbHOC COCAMHCHUE IIPO-
BOJIHUKOB. CMmemranHoe COCAUHCHHNEC ITPOBOJJHUKOB

Kom)encamop 6 yenu noCmoAHHO20 moka

Pewenue 3a0ay no meme «3axon Oma 05 yuacmka yenuy

Pewenue 3a0ay no meme «3axon Oma 05 yuacmka yenuy

PaGota snekTpruyeckoro Toka. 3akoH Jxoyns—
UleHiia. MOIIHOCTB 3JIEKTPUYECKOTO TOKA.

OJIC 1 BHyTpeHHEe CONPOTHUBIICHHE UCTOYHUKA
Toka. 3akoH OMa JuIsl TOJTHOM (3aMKHYTO) A1eK-
Tpuyeckoi 1ienu. Koporkoe 3aMmbikaHue.
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Pacuém pazeemenénnuix snekmpuyeckux yeneu. Ilpasuna Kupxeoga

Pacuém pazeemenénuvix anexkmpuueckux yeneu. I[lpasuna Kupxeogha

Pacuém pazeemenénnuix snekmpuyeckux yeneu. Ilpasuna Kupxeogpa

(OJIEKTPOHHAsI TPOBOJAUMOCTb TBEPABIX METAJUIOB.
3aBUCUMOCTD COTIPOTUBIICHUS METAJIJIOB OT TEM-TIe-
patypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUH TOK B Bakyyme. CBONCTBA JIEK-
TPOHHBIX ITyYKOB.

/labopamopnas paboma « Yeenuuenue npedena usmeperusi amnepmempa (80abm-
lwempa)»

|Pewienue 3a0au

|Pewienue 3a0au

[TonynpoBoguuku. CoOCTBEHHAs U IPUMECHAs IIPO-
BOJAMMOCTB IOJIYIPOBOAHUKOB. CBolicTBa p—N-T1e-
pexona. [TomynmpoBoiHUKOBBIE TPHUOOPHI.

(JJIeKTpUYECKNi TOK B paCTBOpax M PacIiaBax dJIeK-
TPOJIUTOB. DJIEKTPOIUTUYECKAS TUCCOLIMALIUS.
DIIEKTPOIIH3.

Baxonvr @apades 0 s1eKmpoausa.

Ulabopamopnas paboma: Hccneoosanue 3asucumocmu 3/[C eanveanuueckocose-
lMenma om epemeHu npu KOPOMKOM 3AMbIKAHUU

|Pewenue 3a0au

DJIEKTPUUYECKUI TOK B razax. CaMOCTOSTENbHBIN U
HECAMOCTOSTENBHBIN pa3psan. Monnus. [nazma.

UTaGopaTtopHnas paborta: U3mepenne DJIC u BHYT-peH-
HEro COMPOTUBIIEHUS HICTOYHUKA TOKA.

UlabopatopHas pabora: MccnenoBanue pasHOCTH MOTEHIIMATIOB MEK/IY MOJFO-Ca-
MU HCTOYHHMKA TOKA OT CHJIBI TOKA B LICITH.
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Paznuunvie Munvl CAMOCMOIMeNbHo20 paap;zc)a 1

[ Ipaxmuxym « Cusmue 801bm-amnepHol XapaKkmepucmuru ouood. » 1
[/ Ipakmukym « Cusamue 6016m-amnepHou XapaKkmepucmuxu Ouood. » 1
1 [loBTOpEeHME TeMbI «MexaHuKa»
1 [ToBTOpEeHME TeMbI «MexaHuKa» [ Ipakmuxym «M3mepenue pasHooeticmsayroweli cui npu 08uUdHceHuy 6pycka no
HAKIOHHOU NIOCKOCMU. »
/ Ipakmuxym « M3mepenue ko3 puyuenma nosepxHoCmHo20 HAMANCEHUsL) 1
/ Ipaxmuxym « M3mepenue ko3 puyuenma nosepxHoCmHo20 HaMANCeHUsL» 1
1 [ToBTOpEeHHE TeMBI «ATperaTHble COCTOSHUS BEIlle-
CTBa»

[ToBTOpEHME TEMBI «ATperaTHble COCTOSHUS BEIlle-

CTBa»
I3mepenue Koaghpuyuenma nosepxHocmuo2o Hamsicenus Msmepenue abco-nom- |1
HOU 61aJICHOCMU 8030YXA U OYEHKA MACCbl NAPO8 8 NOMeueHUU
/3 mepenue koaghguyuenma nogepxnocmnozo namsicenus Msmepenue abco-nom- (1
HOU 61AXCHOCMU 8030YXA U OYEHKA MACCHl NAPO8 8 NOMeujeHUU
Obobwarowuti ypox 1
68 Peseps 2/10 170
11 kJaacc
ba3oBblii ypoBeHb (2 yaca) [Yruy0JieHHbIH ypoBeHb (5 4acoB)
PA3JIEJI 4. DJIEKTPOIMUHAMUKA (11 q) PA3JIEJT 4. DJIEKTPOAMUHAMMUKA (27 u)
Tema 4. Maznummnoe none. Inexkmpomaznumnan unoykyus (11 u) Tema 4. Macnumnoe none (14 u)

[locTossHHBIE MAarHUTHI. B3auMOAENCTBUE NOCTOSIHHBIX MarHUTOB. MarHutHoe [B3auMoneicTBre NOCTOSIHHBIX MArHUTOB U ITPOBOJHUKOB ¢ TOKOM. MarHuTHOE
rosie. Bektop MarHuTHOW MHAYKUWH. [[pUHIUIT CynIepno3UIIMM MarHUTHBIX  [1os1e. BeKkTop MarHuTHOM MHAYKUIUK. [[puHIMI Cynepno3uiui MarHUTHBIX
nosield. JInanu maruuTHOM MHAYKIMU. KapTuHa TMHUI MArHUTHON MHAYKIMY [osiei. JImHuM MarHuTHOM MHIYKUUHU. MarHuTHOE MOJie IPOBOJHHUKA C TOKOM
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[0JIsSI TOCTOSTHHBIX MAarHUTOB.
MarauTtHO€ 1oJie MPOBOAHMKA ¢ TOKOM. KapTuHa JTUHUI WHIYKIIMA
MarHUTHOTO
MOJIsl JJTMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOIHHKA,
KaTylku ¢ TokoM. OnbIT OpcTena. BzanmonaeiicTBue mpoBOAHUKOB C TOKOM.
Cuna Amrnepa, €€ MOIy/Ib U HallpaBJICHUE.
Cuita Jlopenna, e€ MoAylb U HarpapiieHue. JIBUKEHNE 3apsSKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM IoJie. PaboTa cuiisl
Ulopenna. SIBiieHne 2IEeKTPOMarHUTHOM MHAYKIMK. [I0TOK BEKTOpa MarHUTHOM
mHaykiuy. JJIC nHaykiuu. 3aKoH 3J1eKTpoMarHuTHOW uHAykuuu dapanes.
Buxpeoe anekrpuueckoe nose. 9]C MHAYKIMY B TPOBOJAHUKE, IBHXKYIIIEMCS
MOCTyNareIbHO B OMHOPOJHOM MarHuTHOM nosne. [IpaBuno Jlenma.
MuaykTuBHOCTD. SBNeHne camonHAykuuu. 31C caMouHyKIU Y.
DHEpPrusi MArHUTHOTO TOJISI KAaTYIIKU C TOKOM.
(DIIEKTPOMArHUTHOE T0JIE.

Texnuueckue ycmpoiicmea u npakmuieckoe npumeHeHue: TOCTOSHHBIC
MarHUThI, AJIEKTPOMArHUTHI, JIEKTPOJIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
4acTUll, UHAYKIIMOHHAS T€Yb.

Hemoncmpayuu
OmneIT Opcrena.
OTKJIOHEHHUE 3JIEKTPOHHOTO MyYKa MarHUTHBIM TOJIEM.
JIMHUM MHIYKIMY MarHUTHOTO TTOJISL.
B3anMoneiicTBue 1ByX POBOIHHUKOB C TOKOM.
Cuna Amnepa.
[erictBue cuiibl JIopeHIIa Ha HOHBI AJIEKTPOIIUTA.
SIBNEeHNE AIIEKTPOMAarHUTHON UHIYKIMH.
IIpaBuio Jlenna.
3aBucumocth JJIC MHAYKIMHM OT CKOPOCTH M3MEHEHUS MarHUTHOIO
ITOTOKA.
10. SIBieHME CAMOMHIYKIIMH.
Yuenuueckuit sxkcnepumenm, nabopamopnuie padomut
1. HM3ydeHue MarHMTHOTO MOJI KaTyLIIKU C TOKOM.
2. HccnenoBanne neiCTBUS MOCTOSTHHOTO MArHUTA HA PAMKY C TOKOM.
3. HccnenoBanue siBIE€HUS AIEKTPOMAarHUTHON MHTyKIUH.

W Nk WN e

(mpsiMOTo NMPOBOAHMKA, KaTYIIKU M KpyroBoro BuTka). OneiT Opcrena. Cuna
Amrepa, e€ HarpaBiieHre U MoayJib. Cuna JlopeHiia, e€ HanpaBieHUE U MOYJIb.
/IBIKEHIE 3apsHKEHHON YaCTHIIBI B OTHOPOAHOM MarHuTHOM mosie. PaGora cuibl
Ulopeniia. MaruutHoe nosie B BellecTBe. PeppomazHemuku, napa- u
ouamazHemuKu

Texuuueckue yCMpOﬁCWlGG U mexHoaocuyeckue npoyeccovl. IPHUMEHECHUEC

I[IOCTOSAHHBIX MAarHuToB, SJICKTPOMArHUTOB, TCCTCP-MYIIBTUMETP,
PIICKTPOABUTATEh SIKOOM, YCKOPUTEIH DJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu

1. Kapruna nuHuil HMHIYKIIUU MarHUTHOTO MOJISL TOJIOCOBOTO M MOAKOBO-
00pa3HOro MOCTOSIHHBIX MarHUTOB.

2. Kaprtuna nuHUNA MarHUTHON HMHIYKIUU TOJS JJIUHHOTO MPSMOTO
IIPOBOJIHUKA U 3aMKHYTOTO KOJIBLIEBOTO IMPOBOJHMKA, KaTYIIKY]
C TOKOM.

3. BzaummoneiicTBre AByX MPOBOJAHUKOB C TOKOM.

4. Cuna Amrepa.

5. JleiictBue cunbl JIopeHIia Ha MOHBI AJIEKTPOJIHTA.

6. HaOmronenue nBUKEHHS IMyYKa AJIIEKTPOHOB B MAarHUTHOM IIOJIE.

7. Ipuniun JEUCTBUSA 3JIEKTPOU3MEPUTEIBHOTO npuodopa)

MarHUTO3JIEKTPUYECKON CUCTEMBI.
Yuenuueckuit 3xkcnepumenm, nabopamopnuie padomol, nPAaKmMuKym
WccnenoBanre MarHUTHOTO TOJISA MOCTOSIHHBIX MarHUTOB.
UccnenoBanne cBOMCTB (peppOMarHeTUKOB.
HccnenoBanue AecTBYS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.
N3mepenue cuiibl Amnepa.
W3ydeHne 3aBUCHMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.
OmnpeneneHne MarHUTHOM MHAYKLIMM Ha OCHOBE W3MEPEHMS CHIIb]
Awmrnepa.

Sk wdE
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Tema 5. Inexkmpomaznumnuasn undykyus (13 u)

SIBIICHUE SIIEKTPOMArHUTHOM MHAYKIMU. [I0TOK BEKTOpa MarHUTHOW MHTYKLIMH.
OJIC nHayKuu. 3aKoH 3eKTpoMarHuTHOM uHAyKuu Mapanes. Buxpepoe
priekTpuueckoe noie. Toku @yko. 3/]C nHAYKIMY B IPOBOAHMKE, JBUKYIIEMCS
[MOCTyNaTeIbHO B OAHOPOAHOM MarHuTHoM nosie. [IpaBuio Jlenia.
MHnykTuBHOCTS. Karyiika THAYKTUBHOCTH B LIENIN ITIOCTOSIHHOTO TOKA. SIBieHue
camonHAyKuu. IJ]C caMOMHIYKIIMU. DHEPTUsi MATHUTHOTO TOJISI KaTYILIKH

C TOKOM. DJIEKTPOMAarHuTHOE MOJIe

Texnuueckue ycmpoiicmea u mexHoio2uyecKue Hnpoyeccvl: WHIYKIIMOHHAs
Me4b, COJICHOW, 3alllUTa OT JJICKTPU3ALUU Tel MPHU JBKCHHH B MAarHUTHOM
[moJie 3eMIIH.

[emoncmpayuu

1. HaGmronenue sBI€HUS IEKTPOMAarHUTHON MHAYKITUH.

2. HWccnenosanue 3aBucumoctd JJIC MHAYKIMU OT CKOPOCTH M3MEHEHUSs
MarHUTHOTO ITOTOKA.

3. IlpaBuio Jlenma.

4. TlajgeHuwe MarHuTa B alIOMUHUEBOM (MeIHOM) Tpyoe.

5. SIBneHue caMOWHIYKIIMH.

6. MHWccnenoBanme 3aBucumoctn DJ[C caMOMHIYKIMHM OT CKOPOCTH
W3MEHEHUS CUJIBI TOKA B IICTIH.

Yuenuueckuit sxkcnepumenm, nadopamopnvie padomul, npaKmuxKym
1. WccnenoBanue sSIBJICHUS AJIEKTPOMArHUTHOW MHTYKIIUH.
2. OmnpezaeneHue MHAYKIMY BUXPEBOTO MArHUTHOTO TOJISL.
3. HccnenoBanue sIBIICHUS CAMOHMHTYKITUH.
4. COopka MOAETH NEKTPOMArHUTHOTO FeHepaTopa.

PA3JIEJI 5. KOJIEBAHW A 1 BOJIHBI (24 v)

PA3JIEJI 5. KOJIEBAHI A 11 BOJIHBI (60 u)

Tema 1. Mexanuueckue Ko1e0anus u 31eKmMpomMazHumHsle Koneoanus

(94

Tema 1. Mexanuueckue xoneoanus (10 u)
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KoneGarenpHast cuctema. CBOOOTHBIE MEXaHUYECKUE KOJIeOaHusI.
["apmonmnueckue konebanus. [lepuon, gacrora, amrumutyaa u ¢asa KkoseOaHui.
[Ipy>KMHHBII MassTHUK. MareMaTH4eCKUi MassTHUK. YpaBHEHUE
rapMoHHUYecKuX Kojebanuil. [IpeBpalienre s3Hepruu Npu rapMOHUIECKUX
KOJICOAHUSX.
KonebarenbHblil KOHTYp. CBOOOHBIE AIEKTPOMArHUTHBIE KOJIeOaHHs B
1/1eaJIbHOM KOJIeOaTeTbHOM KOHTYpE. AHAIOTHS MEXYy MEXaHHUECKUMU U
biieKTpoMarHUTHBIMU KosteOaHusiMu. @opmyna Tomcona. 3akoH coxpaHeHUs
HPHEPTUU B UJICAJIbHOM KojiebarenpHOM KoHType. [Ipeacrasnenue o
3aTyXarolux KoieOaHusx. BelHyKIeHHbIE MEXaHUYeCKHe KoueOaHusl.
Pezonanc. Beinyx/1eHHBIE 3JIEKTPOMarHUTHBIE KOJIEOaHusl.
[lepemenHbIil TOK. CUHYCOUIAIbHBIN IEpEMEHHbIN TOK. MOITHOCTh
[IEPEMEHHOT0 TOKa. AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAYEHUE CUJIbI TOKA U
HanpspkeHus. Tpancdopmarop. [IpousBoacTBo, nepeaaya u notpedieHue
PIIEKTPUYECKON 3HEPTUU. DKOJIOTUYECKUE PUCKH ITPU IPOU3BOJICTBE
BieKTpo3Hepruu. KynpTypa UCob30BaHMs 3JIEKTPOIHEPTUHU B TIOBCEHEBHOM
PKU3HU

Texnuueckue ycmpoiicmea u npaKmuyeckoe npumeHeHue. SIEKTPUYECKUi]
3BOHOK, F€HEPATOp NEPEMEHHOI0 TOKA, IMHUU IEKTpoIiepeaay.

Hemoncmpayuu
1. HccnenoBanue mapameTpoB KoyieOaTeabHOW CUCTEMBI (IIPYKUHHBIN
WM MaTeMaTHYeCKUN MasiTHUK).
HaGmronenue 3aryxarmmmx kojie0aHui.
HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIEOaHHIA.
HaGmronenue pezonanca.
CB0OOAHBIE PTIEKTPOMArHUTHBIE KOJICOAHMS.
OcnumiorpaMmbl  (3aBUCUMOCTA  CHJIBI TOKAa W HAMPSDKEHUS  OT
BPEMEHH ) JUIS AIEKTPOMArHUTHBIX KOJICOaHHIA.
Pe3onanc mpu mociie10BaTeIbHOM COSTMHEHUH PE3UCTOPA, KaTYIIKH
WHJIYKTUBHOCTU U KOHAEHCATOPA.
8. Mopenb TMHUM AIEKTPOIIepeaadu.
Yuenuueckuii skcnepumenm, nabopamopnuie padomut
1. HccnenoBanue 3aBHCUMOCTH TepuoJia MaJibIX KosieOaHUMl rpy3a Hal
HUTHU OT JIJTMHBI HUTHU U MAcChl rpy3a.

o u .k wnN

2.

KonebarenbHas cuctema. CBOOOTHBIC KONIEOAHMUS.
["apmonunyeckue konedanusi. Kunemarnyeckoe u JMHAMHYECKOE OMHCAHHE.
(DHEPTreTUYECCKOE ONMUCAaHUE (3aKOH COXPaHEHUSI MEXaHUYIECKOHN dHeprun). Buisod
OUHAMUYECKO20 ONUCAHUS 2APMOHUYECKUX KOTeDAHULL U3 UX IHEP2emUiecKo2o
U KUHEMAMUYECKO20 ONUCAHUL.
Amnaumyoa u ¢aza konebanuil. Ces3b amnaumyosbl KoaeOanul Ucxo0OHOU
BENUYUHBL C AMNAUMYOAMU KOLEOAHUL € CKOPOCTU U YCKOPEHUSL.
[lepuron u yacrora konedanuid. [Tepron MasTbIx CBOOOIHBIX KOJICOAaHUIH
MareMaTH4eCcKoro MasiTHUKa. [leprnoa cBOOOMHBIX KoeOaHUH MPYKUHHOTO
MasITHUKA.
[TonsTHE 0 3aTyxaromux KojaeOaHusIX. BeinyxneHHbIe Konebanus. Pezonanc.
PesonancHas kpuBasi. BiusHue 3aTyxaHus Ha BUJ pe30HAHCHOW KPUBOIA.
|ABTOKOJICOAHUS

Texnuueckue ycmpoucmea u mexHono2UdecKue npoyeccvl: METPOHOM, Yachl,
KadeJIi, My3bIKaJIbHBIE HHCTPYMEHTBI, ceiicMorpad.

Jemoncmpayuu
1. 3anwuch konedarenbHOrO ABHKEHUS.

2. HaOGmroneHue HE3aBUCUMOCTH TEPHOAA MaJbIX KOJICOaHWH Tpy3a Ha
HUTH OT aMILTUTY/IBL.

3. UccrnenoBanme 3aryxarommx KojeOaHWH W 3aBUCMMOCTH Tepuoia)
CBOOOIHBIX KOJ€OaHUH OT CONPOTHUBIICHHUS.

4. HccnenoBanue koiie0aHWU Tpy3a Ha MACCUBHOM TPYKHHE C IIENIBIO
(dbopMHUpOBaHUS TPEACTABICHUN 00 M€aTbHON MOJENH MPYKUHHOTO
MasITHUKA.

5. 3aKoH COXpaHEeHHUs SHEPIUH MPH KOIeOaHUSIX Tpy3a Ha MPYKUHE.

6. HccrnenoBanue BBIHYKICHHBIX KOJICOAHUH.

7. HaGnroneHue pesoHaHca.

Yuenuueckuit 3xkcnepumenm, nabopamopnsie padomol, npaKmuKym

HCCJ’IG}IOB&HI/IG MNEPEMEHHOTO TOKa B MNOCIMHU H3 MOCICAOBATCIIBHO

1. HWsmepenme  mepuoma  CBOOOJHBIX  KoJeOaHW  HHUTAHOTO
U IPY>KUHHOTO MasiTHUKOB.

2. VzyueHue 3aKOHOB JIBM)KEHHUS Tella B XOJ€ KOoleOaHWN Ha yIpyrom
HoJBECE.

3. UzyueHue ABMKEHUS] HUTSIHOTO MasiTHUKA.

4. Tlpeobpa3zoBaHue SHEPTUU B IPY>KUHHOM MasITHUKE.

5. HccnenoBanue yObIBaHUS aMIUTMTY/IbI 3aTyXalOIUX KOJIeOaHHH.
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COEIMHEHHBIX KOHAEHCATOpa, KaTyIIKHU U PE3UCTOPA.

6. HccrnenoBaHue BBIHYKACHHBIX KOJICOAHUH.

Tema 2. Inexmpomaznummnule koneoanus (15 u)

KonebarenbHblit KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHUs
B HJIea]IbHOM KoJiebareabHOM KoHType. @opmyna Tomcona. Cesa3b amnaumyost
zapsioa konoencamopa ¢ amnaumyoou Cuibl MoKd 8 KoJiebameibHOM KOHnype.
3aKOH COXpaHEHMS SHEPTUHU B HICATHHOM KoJIe0aTeIbHOM KOHTYPE.
3aryxaromiye JeKTPOMarHuTHbIe KojeOanus. BeiHyk1eHHbIe
PIIEKTPOMATHUTHBIE KOJICOaHUSI.
[lepemeHHBIN TOK. MOITHOCTh MEPEMEHHOIO TOKA. AMIUTUTYIHOE
1 JICHCTBYIOIIEE 3HAYCHNE CHIIBI TOKA M HAMIPSHKCHUS [P PA3IUIHON Gopme
3aBHCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHHU.
CunycouoanbHwiii nepemerHblll MoK. Pesucmop, konoencamop u kamyuwka
UHOYKMUBHOCMU 8 YeNU CUHYCOUOATbHO20 nepeMeHHo20 moka. Pezonanc moxos.
Pe3onanc HanpsceHul.
M neanbHblil Tpanchopmarop. [IpousBoacTBo, nepeaada u norpedieHue
PIIEKTPUYECKON YHEPTHH.
DKOJIOTUYECKHUE PUCKH TIPH MPOU3BOACTBE dIeKTpodHepruu. KynbTypal
MCTIOJTB30BAHMSI AJIEKTPOIHEPTUN B TIOBCETHEBHOM KH3HH.
Texnuueckue ycmpoucmea u mexHonocUYecKue npoyeccyl: SIIEKTPUYECKUH]
3BOHOK, T€HEPATOpP NMEPEMEHHOTO TOKA, JIMHUH JIEKTPOIepeIad.
Jemoncmpayuu

1. CBoOonHble 31eKTPOMAarHUTHbIE KOJIEOaHNUS.

2. 3aBUCHUMOCTb 4YacTOThl CBOOOJHBIX KOJNEOAaHUH OT HHAYKTUBHOCTH
A EMKOCTH KOHTYDA.

3. OcummiorpaMmsbl SIEKTPOMAarHUTHBIX KOJICOAHUH.

4. TeHeparop He3aTyXalOIIMX 3JIEKTPOMArHUTHBIX KOJIeOaHUH.

5. Moaenp 3eKTpOMarHUTHOTO FeHepaTopa.

6. BbIHYX/IE€HHBIE CHHYCOUaJIbHBIE KOJIEOAHUS.

7. Pesucrop, KaTymka  HMHJIYKTUBHOCTH U KOHJIEHCAaTOp B LIEMY

NEPEMEHHOTO TOKA.
8. Pesonanc mpm mOcCienOBaTEIHbHOM COCTUHEHHWH PE3UCTOPA, KaTYIIKH
MHYKTUBHOCTH U KOHJEHCATOpa.
9. YCTpoiicTBO M MPUHITUI JISHCTBUS TpaHchopMaTopa.
10. Mogenb TUHUM SIIEKTPOIEepeIauu.

Yuenuueckuit 5xcnepumenm, nabopamopnuie pabomol, npaKkmuKym
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1. Uyuenwue Tpanchopmaropa.

2. HccnenoBanwe  MEpPEeMEHHOTO  TOKAa  4Yepe3  IIOCIIENOBATEIHHO
COEIMHEHHBIE KOHACHCATOP, KaTYIIKY U PE3UCTOP.

3. HaOmronenue »1eKTpOMAarHUTHOTO PE30HAHCA.

4. HccnenoBanue paboOThl HCTOYHUKOB CBETA B LIEMH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3neKkmpomazHummusle 60l (5 u)

Tema 3. Mexanuueckue u 3nekmpomaznummsle ¢0nwl (10 u)

MexaHnuecKue BOJIHBI, yciaoBus pacnpoctpanenus. [lepuoa. Ckopoctb
pacrpoCTpaHeHus U AJuHa BOJIHBI. [lonepeyHsie U MpoI0JIbHbIE BOIHBI.
MuTepdepenius u qudpakiius MEXaHHIeCKUX BOJIH. 3ByK. CKOPOCTB 3ByKa.
[‘pomKocTh 3ByKa. Bricota ToHa. TeMOp 3Byka. DNEeKTpOMAarHUTHbIC BOJIHBI.
[VcaoBus H3JTY4YCHUS SJICKTPOMAriuTHBLIX BOJIH. Bzaumnas OpuCHTalIWA
BekTOpoB E, B, V B anekrpoMarautHo# BoiHe. CBOWCTBA IEKTPOMArHUTHBIX
BOJIH: OTPaKCHUE, TIPEIIOMIICHHE, TIOJISIpU3aIus, TUPPAKIUSI, HHTSPPEPEHIIU.
CKOpOCTB 3JIEKTPOMArHuTHbIX BOJH. [1IKkana aneKTpoOMarHuTHBIX BOJIH.
[IprMeHeHre HEKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY. [IpuHIHITBI
PaIUOCBS3H U TeNeBHUIeHU. Pagnonokanus. DINeKTpOMarHUTHOE 3arpsa3HeHHe
OKPYKAIOLIEH CPEebI.

Texnuueckue ycmpouicmea u npakmuieckoe npumeHeHue: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YAbTPa3BYKOBas JMArHOCTHKA B TEXHUKE U MEIULIMHE, paaap,
paauonpuéMHHUK, TEJIIEBU30p, aHTeHHa, TenedoH, CBYU-meun.

Hemoncmpayuu
1. OOpa3oBaHWE M PACIPOCTPAHEHUE TMOMEPEUYHBIX M TMPOIOTHHBIX
BOJTH.
2. Komnebmromieecs Teno Kak HCTOYHHUK 3BYKA.
3. HaGmnroneHue oTpaykeHUs ¥ PEIOMIICHUS] MEXaHUYECKHUX BOJTH.
4. HaGmronenue nntepdepeHuy u AuGpakiud MEXaHUIECKUX BOJIH.
5. 3BYKOBOW pe30HaHC.
6. HaOmroneHue cBS3M rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTATYION

U 4aCTOTOM KOJIEOaHUIA.
HccnenoBanne CBOMCTB 3JEKTPOMArHUTHBIX BOJIH:  OTPaXKEHHE,
MIpeIOMIICHHUE, TIONSApU3alvs, TUGPaKIUs, HHTePPEPEHIIHS.

MexaHn4yecKkre BOJIHBI, YCIOBUS UX pacnpocTpaHenus. [lonepeunsie
1 TIPOJIOJIbHBIE BOJIHEL [lepros, CKOpOCTh pacipoCTpaHEeHUs U JUTHHA BOJHBL.
CBoiicTBa MEXaHWYECKHX BOJH: OTpaKE€HHE, IPEIOMIICHHE, HHTEP(PEePEHIINS
1 TudpaKims.
3ByK. CkopocTh 3ByKa. ['pomkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.
[LIymoBO€ 3arpsi3HEHNE OKPYKAIOILIEH CPEJIbL.
(DJIEKTPOMArHUTHBIE BOJHBL. YCIOBHUS U3TYYEHUS IEKTPOMArHUTHBIX BOJH.
B3zanmHasi OpreHTaIs BEKTOPOB B AJICKTPOMAarHUTHON BOJIHE.
CBoiiCcTBa IIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, TPEJIOMIICHHUE, TIOJISPU3aIus,
uHTepdepenms u qudpaxuus. [lkana sneKTpoMarHuTHBIX BOJH. [IpuMenenue
PIIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U ObITY. [[puHIMIBI pagnocBsi3u
U TeneBuieHus. Pamyonokanus. DIeKTpoMarHuTHOE 3arpsi3HEHNE OKpYyXKarolen
Cpenbl

Texnuueckue ycmpoucmea u npaKxmuieckoe npuMeHeHue. MY3bIKalIbHbIe
MHCTPYMEHTHI, pajiap, paJluonpuéMHUK, TEIEBU30p, aHTEeHHa, TenedoH, CBY-
[eyb, yAbTPa3BYKOBasi IMAarHOCTHKA B TEXHUKE U MEJTULIMHE.

Jemoncmpayuu
1. OOpa3oBaHue U paCpPOCTPAHCHHUE MOMEPEUHBIX U MPOJIOTHHBIX BOJIH.
2. KomneGmromeecs Teo Kak UCTOYHUK 3BYKA.
3. 3aBHCHMOCTD JJTUHBI BOJHBI OT YaCTOTHI KOJIEOAHUIA.
4. HabmoneHue oTpakeHHsI U IPETOMIICHHUS] MEXaHUYECKHUX BOJIH.
5. HaOGmonenue nnrepdepeHuu 1 1udpakiuyu MEXaHUYECKUX BOJIH.
6. AKyCTHYECKHl pe30HaHC.
7. CaoiicTBa yibTpa3ByKa U €ro MpUMEHEHHE.
8. HaGnronenue cBs3M IPOMKOCTH 3BYKA M BBICOTHI TOHA C aMIUIUTYION
Y 4acTOTOM KoyieOaHUi.
9. UccnenoBaHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH: OTpakKEHUE,

npesioMJIeHue, nosigpu3anus, tudpakuus, HHTephepeHIus.
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10. O6HapyxeHne HHPPAKPACHOTO U YIBTPA(YUOIECTOBOTO HU3ITYUCHHIA.
Yuenuueckuit 3xkcnepumenm, nabopamopnvie pabomut, npaKkmuxKym
1. U3ydeHue napameTpoB 3ByKOBOW BOJIHBI.
2. V3yueHwe  pacnpoCTpaHEHHs  3BYKOBBIX
IPOCTPAHCTBE.

BOJIH B 3dMKHYTOM

Tema 4. Onmuxa (10 u)

Tema 4. Onmuxa (25 u)

[ eomeTpuueckas ontuka. [IpsMonrHeitHoe paclipoCTpaHeHHE CBETa B
OIHOPOIHOM cpene. ToueuHblid HCTOYHUK cBeTa. JIyu cBera.

OTpakeHHe CBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n3oOpaxeHuil B
[IJIOCKOM 3€pKalle.

[TpenomneHue cBeTa. 3aKOHBI TPETOMIICHUS cBeTa. AOCOMIOTHBIN MMOKa3aTelb
npesiomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroi nojJIHoro
BHYTPEHHEIO OTPAKEHUSI.

Tucniepcust cBera. CnoxkHbli cocTaB Oenoro ceera. L{petr. Cobuparomue u
[PACCEUBAOIINE JINH3BI.

Tonkast muH3a. @OKYCHOE pacCTOSIHUE U ONTUYECKAsl CHJIa TOHKOM JIMH3BI.
[TocTpoeHune n300pa>keHNil B COOMPAIOIIUX U PACCEUBAIOIIUX JTMH3AX.
DopMysa TOHKOH JIMH3bI. YBEIUYEHHUE, 1aBAEMOE JIMH30M.

[ [penenbl NpUMEHMMOCTH T€OMETPUUECKON ONTHUKHU.

Bonnosas ontuka. MaTepdepennus cera. KorepeHTHbIE HCTOUHUKH.
YcnoBus HaOII0IeHNU MAKCUMYMOB 1 MUHUMYMOB B UHTE€P(EPEHIIMOHHOM
KapTUHE OT JBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Jlndpaxuus ceera. JnppakunonHas pererka.

'YcnoBue HaOMIOeHNS TIIaBHBIX MAKCUMYMOB TIPH NaJIeHUN
MOHOXPOMAaTHYECKOIO CBETa Ha TUPPAKIIUOHHYIO PEIIETKY.

[Tonsipusanus cBera

Texnuueckue ycmpoiicmea U npakmuyeckoe npuMeHeHue. OYKU, IyIa,
(doToanmnapar, MPOEKIMOHHBIA ammapar, MHUKpPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJIIPOHI.

Hemoncmpayuu

1. IlpsAmonuHeNHOE pacIpOCTPAHEHUE, OTPAKEHHUE U IIPEIOMIICHHE
cBeta. Onruyeckue Npudopsl.
ITonnoe BHyTpeHHee oTpaxkeHue. Mozenb cBeToBOAA.

[ [psMosnMHEiTHOE pacipoCTpaHEHHE CBETA B OJJHOPO/IHOM cpene. JIyd cBera.
ToueuHbli HCTOUYHUK cBeTa. OTpakeHHUEe CBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenue nzoOpaskeHuit B miockoM 3epkaie. Chepuueckue 3epkana.
[Tpenomiienue cBeTa. 3aKOHBI MPEIOMIICHHS CBETa. AOCOITIOTHBIN MOKA3aTellb
rpenomieHusi. OmuocumenvHblil nokasamensv npeiomienus. Ilocmosancmeo
uacmomul ceema u COOmMHoOUleHue OJIUH 80IH NPU Nepexooe
[MIOHOXpOMAamMuyecKko20 ceema yepes 2panuyy pazoena 08yx onmuyecKux cpeo.
X00 nyueti 6 npusme. Jlucniepcus cBera. CioxHbIi cocTaB Oesnoro cera. L[BeT.
[TonHoe BHYTpeHHEe oTpaxkeHue. [IpenenbHblil yros moJIHOro BHYTPEHHETO
orpaxenus. Codbuparowue u pacceusarowjue 1un3ol. Tonkas nunza. PokycHoe
[PACCTOSIHHE U ONTUYECKasl CUJIa TOHKOM JIMH3BI.

3asucumocms poKycHo20 paccmosiHus MOHKOU cihepuyecKol Tun3bl om eé
Ceomempuu U OMHOCUMENbHO20 NOKA3AMesi NPEIOMIeHUSL.

DopMyra TOHKOH JIMH3bI. YBEIUYECHHE, 1aBAEMOE JIMH30M.

X00 nyua, npoweoute2o 1un3y noo npou3BoIbHLIM Y2loM K €€ 21a8HOU
onmuuecxoul ocu. Ilocmpoenue uzoopasxceHuti mouku u ompe3Ka npsamou

6 COOUPAIOWUX U PACCEUBATOWUX TUH3AX U UX CUCTNEMAX.

Onmuyeckue npubopul. Paspewarowas cnocobnocms. 11a3 kak onmudeckast
cucmema.

[[penenpl NpPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBas ontuka. MaTepdepenius ceera. KorepeHTHbIE HCTOUHUKHU. YCIOBUS
Ha0JII0/IEHN I MAKCUMYMOB 1 MUHMMYMOB B UHTE€P(EPEHIIMOHHON KapTUHE OT
TBYX KOT€PEHTHBIX HCTOUHUKOB. [IpriMephl KilacCH4ecKuX HHTEPPEepEeHIINOHHBIX
CXEM.

/Tudpaxius ceeta. Audpakimnonnas pemeTka. YciaoBrue HabIONeHUs TIIaBHBIX
MaKCUMYMOB TIPH TIaJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIHOHHYIO
PELIETKY.

[Tonsipuzanus cBeta

Texuuueckue ycmpoﬁcmea u mexunoaocuveckue npoyeccwvl. OYKHU,

nayna,

WccnenoBanne CBOMCTB N300paKEHUH B JIMH3AX.

44



Mogenu MUKPOCKOTIA, TEIECKOTa.
HaGmronenue natepdepeHImm ceera.
Habmonenue audpakiuu cBeta.
HaGnronenue aucnepcun cBeTa.
[TomyueHue CieKTpa ¢ TOMOIIBIO TPU3MBI.

© o N U e

10. HabmroneHue nomnsipu3aiiy CBeTa.
Yuenuueckuii sxkcnepumenm, nabopamophuvie padomut
1. HM3mMepenue nmokasaresisi IpeOMIICHHS CTEKJIA.
2. HccnenoBanue cBOWMCTB U300paKCHUH B JIMH3AX.
3. Habmronenue aucnepcuu cBeTa.

[Tomyuenue criekTpa ¢ HOMOILBIO TU(PAKIIMOHHON PEIIETKH.

nepuckorn, (oroanmnapar, MUKPOCKON, MPOCKIIMOHHBIN ammapar, MpoCBeTICHHE
OITUKHU, BOJIOKOHHAsI ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu
1. 3akoHBI OTpaXe€HUs CBETA.
2. HccrnenoBanue mpenoMIICHHS CBETA.
3. HaOGmronenue moaHOro BHYTPEHHETO OTpaykeHus. Mojienb CBETOBO/IA.
4. HccrnenoBaHue xoAa CBETOBBIX IMYYKOB 4Yepe3 ILUIOCKOMApalIeIbHYIO

IUTACTHHY U IIPU3MY.
HccnenoBanue cBOMCTB N300pakeHUH B JIMH3AX.
Mopnenu MUKpOCKOIIa, TENECKOIa.

HaOironesue nBETOB TOHKUX IUIEHOK.

5
6
7. Habmtonenue naTepdEpPCHIINN CBETA.
8
9

. HaGmronenue nudpakuuu cera.
10. U3yuenue nudpakiinoHHON PEIIETKY.
11. HaGmronenue nudpakiiMOHHOTO CIIEKTpa.
12. HaGnromeHue qucIiepcuu CBETA.
13. HaOnronmeHue mossipu3anyy CBeTa.
14. TlpumeHeHHE TOISPOUIOB JIsl U3YUCHUSI MEXaHMYESCKUX HaNPsHKCHUH
Yuenuueckuit sxkcnepumenm, nabopamopnvie pabomut, nPAKMUKYM

1.
2.

N AW

10.
11.
12.
13.

W3mepenue nokasaress NpesoMIICHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PacCTOSIHHSL OT BELIECTBA)
(Ha mpuMepe XKUAKUX JIUH3).

N3mepenne poKyCcHOro pacCTOSHUS pacCEeUBAIOIIMX JIMH3.
[Tony4yeHnne n300paxeHus: B CUCTEME U3 IUIOCKOTO 3€pKajia U JIUH3bI.
[Tomyuenue n3o0pakeHusi B CUCTEME U3 JIBYX JIMH3.
KoHcTpynpoBaHue TEIECKOMMYECKUX CUCTEM.

Habmronenue audpakuun, nuaTepdEepeHINy U MOJISIPU3aLUU CBETA.
W3ydyeHne mnonsgpu3alMd CBETa, OTPAXEHHOIO OT IIOBEPXHOCTH
JTUAJIEKTPHKA.

W3yuenne naTepepeHInH JIa3epHOro M3Ty4eHHs Ha IBYX IHENsX.
HaGnronenue nucnepcum.

HaGmonenue u uccrienoBanue AMQPpPaKkIMOHHOTO CIIEKTpa.

N3mepeHne 1iMHbI CBETOBOM BOJIHBI.

[Tomyuenue crekrpa H3JIy4€HUs CBETOAMOAA IIpU  [TOMOLIY]
TUGPaKIMOHHON PEeIETKY.
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PA3JIEJT 6. OCHOBBI CIIELITAJIbBHOM TEOPUU
OTHOCUTEJIbHOCTHU (4 u)

PA3JIEJT 6. OCHOBBI CITIELIUAJIBHOM TEOPUM OTHOCUTEJIbHOCTH
(59)

Tema 1. Ocnosvt CTO (4 u)

Tema 1. Ocnoswvlt CTO (5 u)

I'paHuLIBI MPUMEHUMOCTH KJIACCHUYECKON MeXaHUKH. [locTymnarsl
CIIEMAJIbHOM TEOPUU OTHOCUTEIbHOCTH: MHBAPUAHTHOCTh MOAYIISI CKOPOCTH
CBETa B BaKyyMe, IPUHIUI OTHOCUTEIbHOCTH DWHIITEHA
OTHOCUTEIBLHOCTh OJTHOBPEMEHHOCTH. 3aMeIJIECHUE BPEMEHU U COKpAIllCHHE
UTMHBI.

OHEpPrusi U UMITYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C 3HEpruel U UMITYJIbCOM PENITUBUCTCKOM YaCTHULIbl. DHEPTHUs
MTOKOS

[ paHUIIbI IPUMEHUMOCTH KJIACCUYECKON MeXaHMKU. I1ocTynarel crienuaibHON
TEOPUU OTHOCUTEILHOCTH.
[TpocTpaHcTBeHHO-BpeMeHHOM nHTEepBal. [IpeoOpazoBanus Jlopenna. YcinoBue
IPUYUHHOCTH. OTHOCUTEIBHOCTH OTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU
1 COKpAILCHUE JIINHBI.
JHEPrus U UMILYJIbC PEIATUBACTCKON YaCTHLIBI.
CBsI3b Macchl C 3HEPruel U UMITYJIbCOM PENSATUBUCTCKOM YaCTULIBI. DHEPTHUs
[TOKOST
Texnuueckue ycmpoucmea u mMexHoi02Uu4ecKue npoyeccol:
[IPUEMHHKH, YCKOPUTEIH 3aPSKEHHBIX YacTHLL.
Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPAKmMuKym
OmnpeneneHne uMIynbca WM 3HEPTUH  PENATHUBUCTCKMX — YacTHII
¢dororpadusM TPEKOB 3apsHKEHHBIX YaCTHUI] B MATHUTHOM TI0JIE).

CITYTHUKOBBIC

(o

PA3JIEJI 7. KBAHTOBA S ®U3UKA (15 u)

PA3/IEJI 7. KBAHTOBAS ®U3UKA (25 )

Tema 1. Inemenmot keanmoeoi onmuxu (6 4)

Tema 1. Kopnyckynapno — eonnoeoii dyanuszm (15 u )

Dotonbl. Dopmyna [lnanka cBs3u s3HEpruM (HOTOHA C €r0 YaCTOTON. DHEprus
1 UMITYJIbC (POTOHA

OTtkpbiTHE U UccnenaoBanue Gorodddexra. OnbiTel A. I. CroneToBa. 3aKOHbI
dororpdexra. YpaBHenue DitHireiiHa s poroaddexra. «KpacHas
rpanuna» Gororddexra. laBnenue ceera. OnbiTel I1. H. Jlebenena.
XMMHUYECKOE AEUCTBHE CBETA.

Texnuueckue ycmpoticmeéa u npakmuieckoe npumeHenue: (HOTOIIEMEHT,
(oToaaTunK, CoMHeuHas Oarapesi, CBeTOANO/.

Hemoncmpayuu

®oTto3(pexT Ha ycTaHOBKE C IIMHKOBOU MJIACTHHOM.

UccnenoBanne 3akoHOB BHeNIHEro ¢porodddexra.

Cseronuon.

Conneunas Garapest.

AW

PaBHOBECHOE TEIUIOBOE U3IydyeHHUE (M3IydeHrne a0COIOTHO YEPHOTO TeENa).
3akoH cmenieHus Buna. ['unoresza M. [Inanka o kBaHTax.

@®OTOHBI. DHEPrus U UMITYNIbC (POTOHA.
Ddotorddext. OnbiThl A. I. CToneroBa. 3akonsl hoTodrpdekra. YpaBHeHue
DitHInTeHa 115 poToaddexra. «KpacHas rpanuna» Gotorddexra.
/laBiieHue cBeTa (B YaCTHOCTH, /IaBJIEHUE CBETA HA a0COJIFOTHO MOIVIOLIAIOIIYIO
11 a0COIOTHO OTpaxarolryto nosepxHoctsb). Onbitel [1. H. JleGenena.
BomHoBbIE cBolicTBa yacTull. Bonnsl 1e bpoitns. J{nvnaa BosHbl ne bpoins
1 pa3Mepbl 00J1aCTH JIOKATU3alMK JBYOKYIIeics yacTuisl. KoprnyckynspHo-
BOJIHOBOM Jyanu3Mm. [{udpakius 371eKTpoHOB Ha KpUCTaJIax.
Crnenuduxa namepenuii B Mukpomupe. COOTHOILIEHHS HEONpeeIEHHOCTEeH
[ citzenOepra
Texnuueckue ycmpoticmea U mexHOI02U4ecKue npoyeccvl: CIEKTPOMETP,
borosnemMeHT, (QOTOAATUMK, TYHHENIBbHBIII MMKpPOCKOII, COJHEYHas Oarapes,
CBETOAMO/.
Jemoncmpayuu

1. ®otorddexT Ha yCTaHOBKE C IIMHKOBOM MIACTHHOM.
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2. HWccnenoBaHue 3aKOHOB BHEIIHETO (OTOdPdEKTA.
3. HccrnemoBanue 3aBUCHMOCTH COIPOTHUBIICHUS IMOTYIMPOBOIHHKOB OT]
OCBEIIEHHOCTH.
4, Cseroauo.
5. Conneunas 6arapes.
Yuenuueckuit sxkcnepumenm, nabopamophsvie padomut, RPAKMUKYM
1. HccnenoBanue GpoTope3ucTopa.

2. Usmepenue mocTtosiHHOW [lgaHka Ha OCHOBE  HCCICIOBaHHS
dororddexra.
3. HUccrnenoBaHue 3aBUCHMOCTH CHJIBI TOKa dYepe3 CBETOMUOA OT|

HaIPSKCHUS.

Tema 2. Cmpoenue amoma (4 u)

Tema 2. @uzuka amoma (5 u)

Monens aroma Tomcona. OnbiTel Pezepdopaa 1mo paccestHuio o-4acTuil.
I lmanerapnas monens aroma. [loctynarsr bopa.
M351ydeHue 1 nomoieHre (OTOHOB MpU NEPEXOAE aTOMa C OJTHOTO YPOBHS
bHepruu Ha pyroil. Buasl ciektpoB. CHekTp ypOBHEH 3HEPruu aroMma
BOOPOAA.
BonHoBeie cBoiicTBa yactull. Boinsl 1e bpoitns. KopnyckynsapHo-BoHOBOM
Tyasm.
CHOHTAaHHOE U BBIHYKJEHHOE U3JIyY€HHE
Texnuueckue ycmpoucmea u npakmuyeckoe npumeHerue. CrieKTpanbHbINA
aHanu3 (CIEeKTPOCKOI), a3ep, KBAHTOBBIN KOMITBIOTED.
Hemoncmpayuu
1. Mopnens onbita Pesepdopna.
2. OmnpeneneHue JUIMHBI BOJIHBI J1a3epa.
3. HaOmronenue nuHeN4aThIX CIEKTPOB U3IyUEHHUS.
4. Jlazep.
Yuenuueckuit sxkcnepumenm, nabopamopnuie padomut
1. HabmroneHue MTMHEWYATOTO CIIEKTpA.

OnbITHI 110 UCCIIEA0BAaHUIO CTpOeHus aroma. [1nanerapnas mozaens aroma
Pesepdopna.
[Toctynarsl bopa. U3ny4yenne u moromenue (OTOHOB MPH MEPEXOJIe aToMa
C OZJHOTO YPOBHSI DHEPIUU Ha IPYroi.
Buel criektpoB. CHEKTp ypOBHEHN 3HEpPruu aroma Bo10po/ia.
CrioHTaHHOE M BBIHY)KJIEHHOE U3JIydyeHue cera. Jlasep
Texnuueckue ycmpoucmea u mMexHONO2UYeCKUe nNpoyeccovl: CIEKTPaJIbHBIN
aHaJIN3 (CIIEKTPOCKOIN), Ja3ep, KBAHTOBBIH KOMITBIOTED.
Jemoncmpayuu
1. Monens onbita Pezepdopaa.
2. HaGnroneHue TUHEHYATHIX CIIEKTPOB.
3. YcTpoHCTBO M IeHCTBHE CUETUYNKA HOHU3UPYIOIIUX YacTHII.
4. OrmpeneneHue JJIMHbI BOJIHBI JIA3€PHOTO U3ITYUYECHUS.
Yuenuueckuit 3xkcnepumenm, nabopamopnvie pabomut, npaKmuKym
1. HaGmrogeHue TMHEHUYATOTO CIIEKTpA.
2. HccrmenmoBanme CrHekTpa pa3pekeHHOTO
U U3MepeHue nocrossHHon Punbepra.

aroOMapHOTO  BOJOPO/A

Tema 3. Duzuxka amomno2o a0pa u Inemenmapuvlx wacmuy (5 u )

Tema 3. @u3zuxka amomno2o a0pa u 3nemenmapuvlx wacmuy (5 u )

(DKCTIEpPUMEHTBHI, T0KA3bIBAIOIINE CI0KHOCTh CTpOeHuUs sapa. OTKpbITHE
panuoaktuBHOCTU. OnbITEl Pe3epdopna no onpeneneHuio cocraBa
panuoakTuBHOro n3nydenus. CpoiicTa anb(a-, 6eTa-, raMMa-u3JIy4yeHusl.

Hyxnonnas monens siapa [eitzenoepra—INBanenko. 3apsa siapa. MaccoBoe
qrcio siapa. M30Tomsl.

PasnoakTMBHOCTH. Anb(a-pacnaji. DNEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna.
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BiusiHue paqnoakTUBHOCTH HA KUBbIE OpraHu3Mbl. OTKpPBITHE MPOTOHA U
HeriTpoHa. Hykmonnas Mmonens simpa [elizenoepra—lMBanenko. 3apsn sapa.
MaccoBoe uncio siapa. zoronsl. Anbda-pacnan. DIeKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacnajl. ['amma-u3iydenue. 3akoH paMOaKTUBHOTO
pacmaja. DHeprus CBsA3U HYKJIOHOB B siyipe. SlnepHbie cuibl. Jedekt Maccer
sipa. SlnepHsie peakuuu. Jlenenue u cuurtes anuep. AnepHblil peakTop.
Tepmosinepuslii cunTes. [IpobiaeMbl 1 TEepCIEKTHBHI SIIEPHOI SHEPTETUKU.
JKOJIOTUYECKUE aCTIEKThI SCPHOI SJHEPTeTUKU. DJIeMEHTaPHbIC YaCTHUIIBL.
OTKpBITHE TO3UTPOHA. METOIBI HAOTIONEHUS ¥ PETUCTPALINH YIIEMEHTAPHBIX
wacTull. @yHaaMeHTalbHbIE B3auMoeHcTBUA. EquHCTBO usnueckoi
KapTUHBI MUpA
Texnuueckue ycmpoicmea U npaKmuyeckoe HpUMeHeHue:
Kamepa BuiibcoHa, siiepHbIi peakTop, arToMHast bomOa.
[emoncmpayuu
1. CY€TYMK MOHHU3UPYIOIIUX YACTHII.
Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut
1. HccnemoBanue TpekoB yacTuil (10 roTOBBIM (oTorpadusim).

JAO3UMCETP,

["amMMa-u31ydeHue. 3aKOH paJioaKTUBHOIO pacnaaa. PaguoakTHBHbBIE U30TOIIBI B
npupone. CBOMCTBAa MOHU3HUPYIOIIETO U3NTy4eHus. BiusiHue painoakTUBHOCTH
Ha JKUBBIE OpraHu3Mbl. EcTecTBeHHBIN (QOH M3mydeHus. JJo3umerpus.
ODHEeprust CBA3M HYKJIOHOB B silipe. SlnepHble cuibl. Jledext maccsl sapa.
SInepubie peakuuu. Jlenenue u cunres suep. Anepusie peaktopsl. [Ipodaembl
YIIPaBIIsiEMOTO TEPMOSIAEPHOTO CUHTE3a. DKOJIOTHUECKHUE ACIIEKTHI Pa3BUTHS

51 1epHOM SHEPreTUKU. MeTobl perucTpanu U UCCIeI0BaHMsI JIEMEHTAPHBIX
yacTull. DyHAaMEHTaIbHbIE B3aUMOACUCTBUSA. bapruoHbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtanaapTHoN Moaenu. KBapk-ImitoOHHAst MOJIENb aIJPOHOB.
dusuka 3a npeaenamu CrangapTHoil Mmojenu. TéMHas Matepus U TEMHas
pHeprus. EnuHCcTBO (pr3nyeckoil KapTHHBI MUpA.

Texnuueckue ycmpoucmea u mexHoai02udecKue npoyeccvl: J03UMETp, Kamepa
BuibcoHa, SIIEpPHBIA peakTop, TEPMOSACPHBIN peakTop, aroMmHas OomoOa,
MarHUTHO-pE30HaHCHAast ToMOTrpadus.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, nPaKmMuKym

1. HccnenoBanue TPeKoB YacTull (110 TOTOBBIM doTorpadusim).
2. HccnenoBanue pagroakTUBHOTO (OHA C MCIIOIB30BAHUEM JO3UMETPA.
3. H3zyuenwue norouieHus 6eTa-4yacTULl aIFOMUHHEM.

PA3JIEJI 8. OQJIEMEHTBI ACTPOHOMUU 11 ACTPODU3UKMU (7 u)

PA3JIEJI 8. OQJIEMEHTBI ACTPOHOMUU 11 ACTPODU3NKMU (12 u)

Tema 1. dnemenmut acmpoguzuku (7 u )

Tema 1. Inemenmot acmpoguzuku (12 u )

DTanbl pa3BUTHS acTpOHOMUHU. [IpUKiaHOE U MUPOBO33PEHUYECKOE 3HAUCHHE
acTpoHoMuu. Bun 3Bé3mHoro Heba. Co3Besnus, spKue 3BE3/IbI, MIIAHETHI,

nx Bugumoe asrxkeHne. Comneunas cuctema. Comaie. ConHeuHas
AKTUBHOCTH. McTounuk sHeprun ComHia u 3BE371. 3BE3/1bI, HX OCHOBHBIE
XapaKTEepUCTUKU. JlnarpaMmMa «CreKTpanbHbIM KIaCC — CBETUMOCTBY. 3BE3/1bI
MIABHOM IIOCJIE0BATEILHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTE)

17151 3BE3/1 NIAaBHOM NTOCIIEN0BATEIbHOCTU. BHYTpeHHEe cTpoeHue 3BE3 .
CoBpeMEeHHBIE TTPEICTABIICHUSI O TIPOUCXOXKICHUH 1 dBOTIOIMK CoTHIA U
3BE3. DTallbl JKU3HU 3BE3.

Muteunbiii [1yte — Hama ["anaktuka. [Tonoxenne n aukenne CoHIA B
["anaxktuke. Tunel ramakTuk. PaguoranakTuku u kBazapbl. YEpHbIE IbIPHI B
sapax ranaktuk. Beenennas. Pacipenue Beenennoit. 3akon Xa606:ma.
Pazberanue ramaktuk. Teopust bonbioro B3peiBa. PennkroBoe u3nydeHue.
MacmrabHas ctpyktypa Beenennoil. Meraranakruka. Hepeménnsie

DTarnbl pa3BUTHs acTpoHOMHH. [IpuKiIagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHOMUU. [[puMEHUMOCTD 3aKOHOB (PU3UKHU I OOBSICHEHHS TPUPOIBI
KOCMHYECKHUX 00BEKTOB.

MeTopl aCTPOHOMHUYECKUX HcclieqoBaHui. COBpEMEHHBIE ONTUYECKHE
TETIECKOTIBI, PaJIMOTEIECKOTBI, BHEATMOC(EpHAst aCTPOHOMHS.

Bun 38€3nH0T0 HeOa. Co3Be3 M, SIpKHE 3BE3MbI, MIIAHETHI, UX BUTUMOE
IBIOKEHHE.

ConHeuHas cucTeMa.

Connue. ConHeuHast akTUBHOCTb. MIcTouHUK sHEeprun CoJHIA U 3BE3].
3BE3/IbI, UX OCHOBHBIE XapaKTEPUCTUKU. [lnarpaMma «CreKTpaIbHbIN KjIacc —
CBETHMOCTB». 3BE3/IbI NIABHOM IOCIIEIOBATENLHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTbY IS 3BE3]1 IJIABHOM MOCIeI0BaTeIbHOCTH. BHyTpeHHee cTpoeHune
3BE3. COBpEeMEHHBIC MPECTABICHUS O MPOUCXOKICHNUN 1 HBONIIOINU COoJHITa 1
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po0IEeMbI ACTPOHOMHUH.
Yuenuueckue naonrwoenun
1. HaOmronenus HEBOOPYKEHHBIM IJA30M C  HCIIOJIb30BaHHEM
KOMIIBIOTEPHBIX ~ NPUWIOKEHUH s ONpENeNeHus IOJIOKEHUs
HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Hs
CeBepHOro NoJyuIapus U sipkue 3BE3/bl.
2. HaGmronenwus B Teneckon Jlynsl, miianet, Mieanoro Ilyrtu.

3BE3/. DTalbl )KU3HU 3BE3/.
Mneunslii [lyte — Hamia ["anaktuka. [Tonoxxenue u nuxenre ColHIa B
[ amaxktuke. Tunsl ramaktuk. Paguoranaktuku v kBazapsl. UEpHbIE ABIPHI B
siipax rajnakTuk. Beenennas. Pacimpenne Beenennoii. 3akon Xa60ma.
Paz0Oeranue ranaktuk. Teopust bosibiioro B3psiBa. PennkroBoe nsiyueHue.
MacmrabHas cTpykTrypa Beenennoit. Meraranaktuka.
Hepeménnsie npobiaemMbl aCTpOHOMHUH

Yuenuueckue nabnwoenusa:

1. HaGmromenust  3BE3THOTO He0a  HEBOOPYXKEHHBIM  IIIA30M|
C MCIIOJIb30BAHUEM KOMITBIOTEPHBIX TMPHIOKCHUN IS ONpPEICIICHHS
MOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3nusi CeBEepHOTO MONyIIapusl U IPKUE 3BE3IBI.

2. HaGmronenus B teneckon JIyHBI, IUIAaHET, TyMaHHOCTEH W 3BE3ITHBIX

CKOIUICHHUM.

OU3NMYECKUM ITPAKTUKYM (16 yacoB)

Cnocobwbl  uzmepenusi  Qu3U4UECKUX GeIUUUH  C UCNONIL30BAHUEM — AHALO208bIX
U YUPDPOBbIX UIMEPUMENLHBIX NPUOOPOE U KOMNBIOMEPHBIX OAMUUKOBLIX CUCHIEM.
Abcomommvie u OMHOCUMETbHbLE NOSPEUHOCHIU USMEPEHUT (DUBUUECKUX BETUYUH.
Oyenka epanuy nocpeutHocmetl.

IIposedenue KoceeHHbIX UMePeHUll, UCCIeO08AHULL 3A8UCUMOCTEL
Qusuueckux seIUdUH, NPOBEPKA NPEOTIONCEHHBIX 2unomes3 (8bloop uz pabom,
ONUCAHHBIX 8 MEMAMUYECKUX PA30enax « Yuenuueckuil 3Kkcnepumenn,
J1abopamopHsie pabombl, NPAKMUKYMY).

OBOBIIAIOIIEE ITOBTOPEHMUE (4 )

OBOBIIAIOIIEE IOBTOPEHMUE (15 1)

Ponb Gusuku 1 acTpOHOMHH B 9KOHOMUYECKOM, TEXHOJIOTUUECKOMH,
COLIMATILHON M ATHUYECKON c(hepax NesTeNbHOCTH YeIOBEKa; POJib U MECTO
(hU3UKH U aCTPOHOMHUHU B COBPEMEHHON HAYYHOW KapTHHE MUPA; POIh
¢busnueckoii Teopuu B GOPMUPOBAHUY MPEACTABICHUHN O GU3NYECKON
KapTUHE MUpPa, MECTO (PH3NUYECKOI KapTHHBI MUpa B 00IIEM PSTY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABIEHUN O IPUPOJIE

O0600111eHNEe U cUcTeMaTH3al|s COIep KaHUsl pa3aesioB Kypca «MexaHukay,
«MonexynsipHas (pU3HKa U TEPMOAUHAMUKAY, « ITEKTPOAUHAMUKAY,
«Komnebanust 1 BOTHBI, «OCHOBBI CIIEIUATEHON TEOPUU OTHOCHTEIIBHOCTHY,
«KBanToBas pusnka», «NEMEHTH aCTPOHOMUU U aCTPOPHUIUKIY.
Pomp  ¢Qusukm  u acTpoHOMHHM B SKOHOMHYECKOH,  TEXHOJIOTHYECKOH,
COLIMANILHOM W ATHUYECKOW cdepax IesTENbHOCTH YeNIOBEKa; POJb H MECTO
(U3UKM W aCTPOHOMHUHU B COBPEMEHHOW HAyYHOM KapTHHE MHpa; 3HAYCHHUE

OHHC&TGHLHOﬁ, CHCTCM&THBprmH.[Cﬁ, OOBSICHUTEIILHON U HpOI‘HOCTH‘-ICCKOfI
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¢byHKUIMi (U3NYECKOi TEOpHH; poiib (PU3NUYECKOW Teopuu B (POPMHPOBAHUHU
MIPEACTABICHUN O (U3UYECKOH KapTHHE MHpa, MECTO (PU3MUECKON KapTHHBI
MHUpa B OOLIEM psALy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX MPEICTAaBICHUN
0 Mpupose

Peseps (3 u) Peseps (10 u)

TemaTudeckoe IJIAHUPOBAHUE KypcCa

11 kaace
basoewtii yposens (2 uaca) ‘YZleﬁ./lEHHblﬁ yposens (5 uacos)
Komn-Bo DJIeKTPOIMHAMUKA(nponokenne) 11/27
4acoB MarnuTtHoe noJie 6/14
1 B3anMoielicTBIE NOCTOSSHHBIX MAarHUTOB U IPOBOJHUKOB C TOKOM. MaruuTHoe
rosie. BekTop MarouTHOM MHIYKUIMHK. [IpUHIAII CyTIepIIO3NIIMM MATHUTHBIX ITOJIEH.
UIiHMM MarHUTHOW MHAYKLUH.
1 MarnuTHOE 10JIe TPOBOJAHHUKA C TOKOM (TIPSMOTO MTPOBOAHUKA, KaTYIIKH U
KpyroBoro BuTka). OneiT Dpctena. KapruHa muHU MarHUTHON MHTYKITUH TTOJIS
MOCTOSTHHBIX MarHUTOB.
1 Onpeoenenue ycioutl NPUMEHUMOCMU MOOenU OOHOPOOHO20
M acHUmHo20 nous.
1 Onpedenenue Hanpagienus UHOYKYUU MACHUMHO20 NOs
NPOBOOHUKA C MOKOM
1 Maenummnoe none 6 ewecmee. PeppomazHemuru, napa- u -
ouamazHemuKu
1 Cuna Amrepa, €€ HanpaBJICHUE U MOAYIb.
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Cuna Jlopenna, €€ HanpaBiIeHUE U MOIYIb.
JIBrb>keHuE 3apsKEHHON YacTUIIBI B OHOPOAHOM
MarHuTHOM mnose. PaGora cuiel Jloperma.

IIposedenue koceenHvIX UsMepeHull cuivl Amnepa, npogeoderue
uccie0osanuss  3a8ucumocmeli  mexcoy  QusuvecKkumu
BEIUYUHAMU U ONBIMO8  NO  Npo8epKe  NpPedloNCEeHHOU
eunomesvl Npu U3y4eHuu Oeucmeus NOCMoOSHHO20 MA2HUmMA
HA paMKy ¢ MOKOM

Obvsacnenue 0CHOBHBIX NPUHYUNOE OeUCMBUS MEXHUYECKUX
yCmpoucme

Ilpumepwl pewenus 3a0au no meme «Cuna Amnepa»

Texnuyeckue YCTPOI\/'ICTBa M TCXHOJIOTHYCCKHUC ITPOUCCChI: IIPUMCHCHUC
MMOCTOAHHBIX MArHUTOB, SJICKTPOMAIrHUTOB, TCCTCP-MYJIILTUMETP, JICKTPOABUTATCIIb
HKO6I/I, YCKOPUTCJIN SJIECMCHTAPHBIX YaCTUII.

JlaboparopHas padorta Nel «Habmronenne qeiicTBUSI MArHUTHOTO TIOJIS Ha TOKY

IIpumepuol pewenus 3a0au no meme « Cuna Jlopenya»

Peuienue pacuémuulx 3a0ay ¢ s16H0 3a0AHHOU U HESIBHO
Ba0anHoll huzuyecKol MOOenbo ¢ UCHONb308AHUEM OCHOBHBIX
3akono6 u popmyn no meme «Maznummnoe noney.

[Peuwienue kauecmeennvix 3a0ay, mpeoyrouux npumeHeHus
sranull no meme « Maznummnoe noney.

JIeKTPOMATHUTHASA UHAYKIHA 5/13

SIBneHue 3MeKTpOMarHuTHOM MHAYKIUU. [I0TOK BEKTOpa MarHUTHOM MHIYKIIMH.
OJIC nHayKIMu.

3aKoH 3JeKTpoMarHuTHOW nHaykuuu dapanes.
Buxpesoe anekrpuueckoe nose. Tokn Pyko.

D/[C unoykyuu 6 npoBoOHUKe, OBUNCYULEMCSL NOCIYNAMENbHO
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6 0OHOPOOHOM MAZHUMHOM NoJle.

[ Ipumepol pewienust 3a0a4 no meme « 3aKoH
1eKmMpoOMacHUMHOU UHOYKYUU»

Peuwienue pacuémuulx 3a0ay ¢ s16HO 3a0AHHOU U HESBHO
3a0anHol huszuyecKol MOOenbo ¢ UCHONb308AHUEM OCHOBHBIX
3aK0H06 U PopMYIL nO meme « DNeKMmpPOMASHUMHASL UHOYKYUSLY.

[IpaBuno Jlenna. MaayktuBHocTh. Karynika
WHJIYKTUBHOCTHU B II€NH MMOCTOSTHHOT'O TOKA.

SABnenne camounaykiuu. J{C caMOMHAYKLUH.

Peuierue KauecmeeHHblX 3610(1‘!, mpe6y}0u;ux NPUMEHEHUA
sHanull no meme ((aﬂeKmPOMCIZHuWZHa}Z uudym;uﬂ».

Aneopumm ucnonvzosanus npaguia Jlenya ons onpeoenenus
HanpasneHus moka 8 KOHmype npu aHaiuze epapuieckux u
bKCnepumMenmanvbHulx 3a0ay

Cbopka mooenu 21eKmpoMacHUMHO20 2eHepamopa

DHeprusi MarHUTHOTO MOJIL KaTYIIKU C TOKOM.
DNEeKTPOMAarHUTHOE TI0JIe

JIaGoparopHast pabota Ne2
«/3yueHne SBICHUS SJICKTPOMAarHUTHON MHTYKIIHN)

ObwvsicHenue 0CHOBHbIX NpUHYUnNoe oelicmeust MmexHU4ecKux
)/CI’I’ZPOZZCWIG U mexHoaocuvyecKux npoyeccos, makux KakK:
uHayKl/;UOHHa}Z nevv, cwzenoud, sawiuma om daeKkmpuzayuu
meijl npu O0BUICEHUU 8 MACHUMHOM noJle 3emu.

Obobwarowe-nosmopumenvHoe 3aHamue no meme
« DNeKmpomacHumHas, UHOYKYUS»

3auem no meme «3ﬂei<mpomaeHumHaﬂ MHayKL!M}Z
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Konebanusi u BostHbI (60 1)
Mexanuuyeckue Kojiedanusi 5-/10

KonebarensHas cucrema. CBOOOIHBIE KOJI€OaHMS.

I'apmonnueckue konebanus. Kunemarnueckoe u
JUHAMHYECKOE OIIMCaHUE. DHEPreTHYECKOe
OIMCaHKE (3aKOH COXPAHEHUSI MEXaHUYECKON
SHEPTHH).

Bv1600 ounamuueckozo onucanus 2apmMoHUYeCcKux Koieoaunutl u3
UX DHEP2emu4ecko20 U KUHeMAamu4eckoe0 ONUCAHUS.

Buinyoicoennvie konebanus. Pesonanc. Pezonanchas Kpusast.
Brusinue samyxanust na 610 pe30HAHCHOU KPUBOL.
Aemoxonebanus.

Pewenue pacuémnuix 3a0au ¢ 610 3a0aHHOU U HEA8HO
3a0aHHOU PuU3UUEeCKOl MOOENbIO C UCNONb308AHUEM OCHOBHBLX
3aK0H08 u popmyn no meme «Mexanuyeckue konebanusy.

Awmruutyna u ¢gaza kosnedanuii. CBsi3b aMIUIUTYABI KOJIEOAHUM MCXOTHON
BEJIMYMHBI C aMIUTUTYyAaMH KoJie0aHUil €€ CKOPOCTH U YCKOPEHHUS.

[lepuon u gacrora konedbanuid. [Tepron MasTbIx CBOOOTHBIX KOJIeOaHUM
MareMaTH4ecKoro MasiTHUKa. [leprnos cBOOOMHBIX KoeOaHUH MPY>KUHHOTO MasTHHKA.

Pewenue xauecmeernnvix 362061’{, mpe6y}0u;ux NpUMEHEHUA
3HaHUull no meme «Mexanuueckue KoneOanusy.

53




ObvsacHeHue 0CHOBHBIX NPUHYUNOG OeUCBUS MEXHUYECKUX
YCMPOUICM8, MAKUX KaK: MempoHOM, Yacwl, Kadenu,
MY3bIKAIbHbIE UHCIMPYMEHMbL, CeticMoepad.

Jlabopamopnas paboma Ne3 «Onpedenenue yckopenus
€80000H020 NAOEHUS NPU NOMOWU MASMHUKA

JJIeKTPOMATHUTHBIE KoJie0anus 7/15

Konebarenpubiit KOHTYp. CBOOOIHBIC EKTPOMArHUTHBIC KOJICOAHUS B HI€aTHHOM
K0JICOATEIIbHOM KOHTYPE.

®opmyna TomcoHa.

Cea3b amnaumyovl 3apsa0a KOHOEHCamopa ¢ amMniumyoou
CUbL MOKA 8 KOLeOAMENbHOM KOHNYpe

Pewenue pacuémmuwix 3a0au ¢ A6HO 3a0AHHOU U HESLBHO
3A0AHHOU PU3UYECKOU MOOETbIO C UCNONIb308AHUEM OCHOBHBIX
3aKOHO8 U PopMYIL nO meme « DNeKmpomacHUmHbvle
Konebanusy

Pewenue kauecmsennuix 3a0au, mpebdyrowux npumeHeHus
3HAHUI N0 meme « DNeKMPOMAZHUMHbIE KOeOaHUs»

3aKOH COXpaHEHUs PHEPTUU B UJI€ATbHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxarolye JeKTPOMarHUTHbIe KojaeOaHus. BbIHYXI€HHbIE 3JIeKTPOMarHUTHbIE
kosiebanusl. [lepeMeHHbI TOK.

CpaeﬂeHue MEXAHUYECKUX U ITIeKMPOMACHUNMHbBIX Konebanutl

ObvsicHerue 0CHOBHbBIX npuHyuUnoes oelicmeuss mexHu4ecKux
ycmpoﬁcme, maKkux Kak. 3]Z€Kmp1/l1l€CKUZZ 360HOK, cenepamop
nepemeHHoco moka, JuHuu aﬂekmponepedaq

Onpedenenue yciouti NPUMEHUMOCHU MOOeNU UOEdIbHO20
KonebamenbHo20 KOHmypa
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MOLHOCTb NEePEMEHHOI0 TOKa. AMN/INTYAHOE U AeCTBYIOLLEEe 3HAYEHUE CUNbI
TOKA M HAaNpsAXKeHMA Npu pasinyHom G¢opme 3aBUCMMOCTM NePEMEHHOIO TOKa OT
BpemeHn. CUHYCOM1aJIbHbIA IEPEMEHHBIN TOK.

Wneanbublit Tpancopmarop. [IponsBoactso, nepeaada u norpediacHue
WIEKTPUUECKOU d3Heprun. KynbsTypa HCIOIb30BaHUs dJIEKTPOIHEPTUU B
IIOBCEHEBHOM KU3HU. TEXHUYECKHUE YCTPOUCTBA U TEXHOJIOTMYECKUE IIPOLIECCHI:
IEKTPUYECKUI 3BOHOK, TEHEPATOp IEPEMEHHOTO TOKA, JINHUU JIEKTpoIepesayd

Pesucmop, konoencamop u kamywka uHOyKmueHOCmMuU 8 yenu
CUHYCOUOAILHO20 NepeMeHH020 moKa. Pezonanc moxos.
Pesonanc nanpsowcenuil.

Jemoncmpayus axmueHozo, eMKOCMHO20 U UHOYKMUBHO2O
conpomuenenuil

Pewenue xauecmeernnbix 362()6114, mpe6yiou;ux NPUMEHEHUA
3HAHUU NO meme ((afleKmPOMaZHun’IHble KONeOaHus».

Mexannueckue M 3JIEKTPOMATHUTHbIE BOJIHBI 5/10

MexaHnndeckue BOJIHBI, YCIOBHs UX pacnpocTpaHenus. [lonepeunsie

1 TIPOZI0JIbHBIE BOJIHBI. [lepros, CKopoCTh paclipOCTPaHEHUSI U TUHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJH: OTpakeHUE, IpeIoMIIeHHEe, MHTeppepeHIIHs
U AUQpaKus.

3Byk. CropocTs 3ByKa. ['pomkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.
[ITymoBO€ 3arpsi3HEHUE OKPYKAIOLIEH CPEbI.

H3yuenue pacnpocmpanenus 36yKo8bixX 80IH 8 3AMKHYMOM
npocmpancmee.

55




Pewenue 3a0au

ObvscHenue 0CHOBHBIX NPUHYUNOE OellCEUS MEXHUYECKUX
VCMPOUCM8 U MEXHON02UYECKUX NPOYECCO8, MAKUX KAK:
MY3bIKANbHbLE UHCIMPYMEHMbL, PAoap, paouonpuémuux,
menesusop, anmenna, menepon, CBY-neus, ynompasgykosast
OUACHOCMUKA 8 MEXHUKe U MeOulyUuHe.

DJEKTPOMAarHUTHBIEC BOJIHBL. YCIIOBHUS U3JIYy4CHHS JIEKTPOMArHUTHBIX BOJIH.
CBoliCTBa 271€KTPOMArHUTHBIX BOJIH: OTPA’KEHUE, [IPEIOMIIEHUE, MTOJISIPU3aLUs,
uHTephepeHys U Audpakiys. B3auMHasi OpUEHTAllUs BEKTOPOB

B DJICKTPOMAarHUTHOM BOJIHE.

[IIxana sneKTpoMarHuTHHIX BOJIH. [[pMeHeHne JIeKTpOMarHuTHBIX BOJIH
B TEXHUKE U OBITY. TEeXHHMUECKUE YCTPOICTBA M MIPAKTUYCCKOE PUMEHECHHE:
MY3bIKaJIbHbIE HHCTPYMEHTBI, pajap, paaAuonpuéMHUK, TEIIEBU30p, AaHTEHHA,
tenedon, CBU-neus, ynbrpa3BykoBasi AMArHOCTUKA B TEXHUKE U MEJTULIUHE
[TpuHIUTIBI paAMOCBA3U U TeJeBUAeHU. Paguonokarus.

Pewenue kxauecmsennwix 3620611{, mpe6yi0u;ux NPpUMEHEHRUA
3uanul no meme «Mexanuueckue u NleKmpomacHunttvle
BOJIHbLY

Pewenue kxauecmeenHwvix 361061’{, mpe6yiou;ux npumerneHusl
3Hanul no meme «Mexanuueckue u INNEKMPOMACHUNTHbLE
BOJIHbL)

Yempoiicmeo u npunyun pabomul npocmetiuie2o
paouonpuemMHuKa

Onrtuka 10/25

[IpsamonuHEHOE pacIpOCTPaHEHHUE CBETA B OMHOPOIHOMU cpene. JIyu ceera.
TouyeyHbI1 UCTOYHUK CBETA.

OTpa)KCHI/IC cBeTa. 3aKOHBI OTpaXXCHUA CBCTA. HOCTpOGHI/IC I/I306pa)KCHI/II71
B IIJIOCKOM 3CpKaJIC.
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Habnooenue onmuueckux sagnenutl, npogederue KOCGeHHbIX
usMepeHutl, UCcie008aHus 3a8UCUMOCMEN PUUYECKUX
BENUYUH U ONBIMOB NO NPOBEPKE NPEOTONCEHHOU CUNOMe3bl
npu U3yyeHuU s181eHUll NPeloMIeHUs. C8ema HA SPpanuye
pasoena 08yx cpeo, NpellomiieHus ceema 8 coouparoujeti

u pacceusarowell IUH3AX, BOIHOBIX CBOUCME C8eMd.

Ilocmpoenue u pacuém uzobpasicenuii, co30a8aemblx
NIOCKUM 3ePKALOM

Copepuueckue 3epxana

[Tpenomienue cBera. 3aKOHBI MPEJIOMIICHHUS CBeTa. AOCONIOTHBIH OKa3aTeNb
HPEIOMIICHUSL.

Hucnepcus csera. CiioxHbIi cocTaB 6enoro cBera. L{Ber.
[TonHOE BHYTpeHHEE OTpakeHHe. [IpeaenbHbIi yrol MOJHOTO BHYTPEHHETO
OTPaAXKECHUS.

Jlabopamopnas paboma Ned «Hzmepenue nokaszamens
NpeloMIeHUs CIEeKAa)

OmmnocumenvHuill noxazamensv npeiromaenus. [locmosncmeo
Yacmomul ceema u COOMHoueHue OIUH BOJIH NPU Nepexooe
MOHOXPOMAMUYECKO20 C8ema Yepe3 paHuyy pasoeid 08yx
ONMU4eCcKux cpeo.

Xoo nyueti 6 npusme.

Cobuparommue U paccenBaronye JHH3bL. ToHKas nH3a. POKyCHOE paccTosHIE
Y ONTHYECKasi CUJIa TOHKOH JIMH3BL.

dopMyrna TOHKOM JIMH3bI. YBEIUYEHHUE, 1aBAEMOE JINH30U

Jlabopamopnas paboma Ne5 « Onpedenenue onmuyeckoi
CUNILL U POKYCHO20 PACCMOSHUSL COOUPAIOWell TUH3bL»

3asucumocmsv hoxkycHo20 paccmosanus MoHKou cghepuieckou
JIUH3bL OM €€ 2eomempuu U OMHOCUMENbHO20 NOKA3AMels
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npeilomMilEeRUA.

Xo0 nyua, npowedweco 1uH3y no0 NPOU3BOILHLIM Y2IOM K €€
2nasHol onmuyeckou ocu. Ilocmpoenue uzobpasicenuti mouxku
U ompesKa npsiMoll 8 cCOOUPAIOWUX U PACCEUBAIOUSUX TUH3AX

U UX CUCeMaXx.

OnTuueckue npudopsl. Pazpemaromnias cnocodHocTh. [11a3 kak onTuueckas
cCUCTEMA.
IIpenensl NPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

TexHuueckue ycTpoiicTBa U TEXHOJIOTUYECKUX MPOIECChl: OYKH, JIyNa, MEPUCKOII,
(doroarnmapar, MUKPOCKOII, TIPOSKIIMOHHBIHN armapar, IpOCBETIICHUE ONTHKH,
BOJIOKOHHAsI ONTHUKA, JU(PPAKIIHOHHAS PEHIETKA .

Hpoceemﬂ E€HUue onmuku

Ilocmpoenue u pacuém uzobpasicenuii, co30a8aemulx
NAOCKUM 3ePKAIOM, MOHKOU JIUH3OU.

Pewenue kxauecmeenHwvix 36[061’{, mpe6y}0u;ux NPpUMEHEHUA
3uanutl no meme « Onmuxay

Bonnosas ontuka. MaTepdepenius ceera. KorepeHTHbIE HCTOYHUKH. YCIOBUS
Ha0JI0IeHN MAaKCUMYMOB U MUHUMYMOB B MHT€P(EPEHIIMOHHONW KapTUHE OT JBYX
KOTepEHTHBIX UCTOYHHUKOB. [IprMephl KilaccuuecKkux NHTEP(HEPEHIIMOHHBIX CXEM.

Hudpaxmus ceera. JAudpakuronHas pemérka. YcioBue HaOM0eHUS TJIaBHbBIX
MaKCUMYMOB TpH MaJJ€HUH MOHOXPOMAaTHUYECKOTO CBETa HA AU(PPAKIIMOHHYIO
pem€Tky. [lonsipusanus ceera

Jlabopamopnas paboma Ne6 « Uzmepenue onunvt c6emogoti
BOJIHbBI »

Obvsicnenue ocobennocmeti NPOMeKaHusi ONMULECKUX
A61eHull: uHmeppepenyuu, ougdparyuu, oucnepcuu, HOIHO20
BHYMPEHHE20 OMPANCEHUSL.

Pewenue pacuémuulx 3a0ay ¢ 1610 3a0AHHOL U HEABHO
3a0anHOU PU3UYecKOU MOOENbIO C UCNONb308AHUEM OCHOBHBIX
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3aKoH08 u gpopmyn no meme « Onmuxay

OcCHOBBI CIeNUAIBHON TEOPUH OTHOCUTEJIbHOCTH 4/5

I'paHuIBl IPUMEHUMOCTH KJIACCHYECKON MeXaHMKU. ITocTynarel cienuanbHON
TEOPUU OTHOCUTEIIBHOCTH.

OTHOCHUTEIBLHOCTh OJJHOBPEMEHHOCTH. 3aMeJIJIEHUE BPEMEHH U COKpAIICHUE
JUTUHBI.

IIpocmpancmeenno-epemennou unmepean. Ilpeobpaszosanus
Jlopenya. Ycnosue npuuunnocmu.

Ilpakmuxym
Ipakmuxym
DHeprus U UMIYIbC PENATUBUCTCKON yacTUlbl. CBSI3b MAcChl C IJHEPrUen
Y UMIYJIBCOM PEJIITUBUCTCKOM YaCTHUIIbl. DHEPIUsl OKOS
TexHuyeckne yCTpoucTBa U TEXHOJIOTMYECKUE TIPOLIECCHI: CITyTHUKOBBIE
MIPUEMHUKH, YCKOPUTEIH 3apSKEHHBIX YaCTUL]
[IpakTukym
[IpakTHKyM

UlaGoparopHas pabota

KsanTtoBas ¢pusmnka 15/25
KopnyckyasipHo- BosiHOBO# Ayaausm 6/15

PaBHOBecHOE TeTIOBOE M3ITyYeHHE (M3TydeHUE a0COTIOTHO YEPHOTO Tela).
I'unore3a M. I1naHka o KBaHTax.
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@DOTOHBI. DHEPTHs U UMITYITBC (POTOHA.

3axon cmewenusn Buna.

Obvsichenue 0CHOBHBIX NPUHYUNOB OeUCMBUSL MEXHUYECKUX
yempouicme, makux Kak: cnekmpomemp, ¢oomoanemenm,
gomooamuux, myHHeIbHLII MUKPOCKON, COTHEYHAs bamapest,
€6emoouo0.

Pewenue pacuémnuix 3a0au ¢ A6HO 3a0aHHOU U HEA8HO
3a0anHOU PU3UYECKOU MOOENbIO C UCNONb308AHUEM OCHOBHBIX
3aKoH08 u opmyn no meme «Keanmosvie a61eHUsA».

®otoaddext. OnbiTol A. I'. Cronerosa. 3akoHsl hoTorddekra.

VYpaBuenue Ditnmreiina s poroaddexra. «Kpacnas rpanuna» porosddexra.

Onpeodenenue ycnosuti NPUMEHUMOCMU K8AHMOBOU MOOelU
ceema.

Ananusz K6aHMOBLIX NPOYECCO8 € UCHONLIOBAHUEM YDABHEHUS.
Duinwmetina ona homoaghghexma, npunyuna coomuouieHul
Heonpeoenénnocmu I elizenbepea.

Pewenue xauecmeernnbvix 361()61‘!, mpe6yi0u;ux NPpUMEHEHUA
3nanul no meme «Keanmoasnle s6ienusy.

JlaBneHue cBeta (B YaCTHOCTH, AAaBJICHHE CBETA Ha aOCOIIOTHO MOMIONIAIOIILYTO
1 abCONIIOTHO OTpaskarolyto noepxHocTh). Oneithl I1. H. JleGenena.

TexHuyeckne ycTpocTBa M TEXHOJIOTMYECKUE IIPOLIECCHI: CIIEKTPOMETD,
¢doroaneMeHT, HOTONATUNK, TYHHEIBHBIH MUKPOCKOII, COJIHEUHas Oarapes,
CBETOMON
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Bonnosvie ceoticmea uacmuy. Bonnwl 0e bpoiina. [{huna
801Hbl Oe Bpoiins u pazmepsl 061acmu 10KAIU3AYUY
osudxcywetics wacmuysl. Kopnyckynsaprno-6011060t Oyanusm.

Huppaxyus s1eKkmpoHos Ha KpUCmaiiax.
Cneyugura usmepenuii 8 mukpomupe. CoomuouieHust
Heonpedenénnocmell I elizenbepea

Pewenue kxauecmesennwix 3a0aq, mpe5yi0u;ux NpuUMeHerusl
3uanull no meme «Keanmoesuvie senenusy.

duzuka aroma 4/5

OmnbITH IO UCCTIEIOBAHUIO CTPOCHUs aroMa. [ImanerapHas Mozieab atoma
Pezepdopna.

IToctynarst bopa. U3nyuenue u nornoieHue GOTOHOB MpH MEPEX0ie aroMa
C OZJHOTO YPOBHS HEPTUU Ha APYToi.

AHanus KeaHMOBHIX NPOYECCO8 HA OCHOBE NEPBO2O U BNOPO20
nocmynamos bopa

Ipaxmuxym
Ipaxkmuxym
Bunel ciektpoB. CriekTp ypoBHEH 3HEpPruu aTomMa BO10po/a.
CIIOHTaHHOE Y BBIHY)KJIEHHOE U3JIyYEHHUE CBETA.
TexHuyeckne yCTpolcTBa U TEXHOJIOTHYECKUE TIPOLIECCHI: CIIEKTPAJIbHBIN aHAIN3
(criekTpocKoIn), Ja3ep, KBAaHTOBBIN KOMITBIOTED
[IpakTukym
[IpakTukym

JlaGoparopHast paboTta
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®du3nKa aTOMHOTO SIAPA M JIeMEHTAPHBIX YacTul 5/5

Hyxnonnas monens sigpa I'eiizenoepra—Banenko. 3apsia sjapa. MaccoBoe 4ncio
siapa. M30Tormbl.

PannoaktuBHOCTB. Anba-pacnaj. IISKTPOHHBIA U TO3UTPOHHBIN OeTa-pacma.
[MamMMa-u3nydenue.

Ilpakmuxym

Ilpaxkmuxym

Pewenue 3a0au

DHeprus CBs3HM HYKJIOHOB B siipe. Snepubie cuibl. JledekT maccel aapa. SnepHbie
peakuuu. JleneHue u CUHTE3 Aaep

SAnepHbie peakTopsl. [Ipodiaemsl yripaBisgeMoro TepMosSIEPHOTO CUHTE3A.
OKOJIOTHYECKNE aCTIEKThI Pa3BUTHUSA SACPHOU SHEPIETHKH.

Ilpaxkmuxym

Ipaxmukym

Pewenue 3a0ay

Mertoasbl perucTpauny U UCCIEN0BAHUS SJIEMEHTAPHBIX YACTHII.
dyHAaMEHTaIbHBIE B3aUMOAECHCTBUS. baprOHbBI, ME30HBI U JIENTOHBI.
[Ipencrasnenue o CranaapTHOM Moaenu. KBapk-miirooHHAs MOJEb aJpOHOB.
®usuka 3a npeaenamu CrangapTHoil Mmonend. TéMHast Marepus U TEMHas SHEPTHsl.
EnunctBO duznueckoil KapTHHBI MUPA.
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TexHHYEeCKHE YCTPOKUCTBA U TEXHOJIOTMYECKHUE ITPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, TepMOSACPHBIN peakTop, aToMHas 6omoa,
MarHUTHO-PE30HAHCHAs TOMOTpadus

Tpakmuxym

Ipaxkmuxym

Pewenue 3a0au

JJIeMeHThI ACTPOHOMMH U acTpodusuxu 7/12

Mertonp! acTpoHOMHYECKHX HccnenoBaHuid. COBpeMEHHbIE ONITHYECKUE TENIECKOII,
paauoTeNIeCcKOIbl, BHEaTMOC(hepHas aCTPOHOMUSL.

Bun 38é€3mH0T0 HeOa. Co3Be3 s, IpKUE 3BE3MBI, INIAHETHI, UX BUIUMOE JBHKCHHUE.

Omanvt pazeumus acmpornomuu. Ilpukiaonoe u
MUPOBO33pEHUecKoe 3HayeHue acmpornomuu. Ilpumenumocmo
3aKOH08 (hu3uKU OJis1 00BACHEHUSL NPUPOOLI KOCMUYECKUX
00beKMOo8.

OcHosnvie co3se30us CesepHo20 NOIyuapus u apKue 36e30bl

Ponv acmponomuu 6 cospemennoii kapmune mupa, 6
NpaKmu4ecKoll 0esmenbHOCmU 4enoseKa u OaibHeuuem
HAYYHO-MEeXHUYECKOM Pa36umuu.

ColnHeuHas cucTeMa.

Comare. Comaednast akTuBHOCTh. VlcTounuk sHeprun CoTHITa U 3BE3 .
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3BE31bI, UX OCHOBHBIC XapaKTePUCTHKH. J{marpaMma «CreKTpaabHBIA KJIace —
CBETUMOCTBY. 3BE3/IbI INIABHOM MOCJIEI0BATEILHOCTH. 3aBUCUMOCTD «Macca —
CBETHMOCTB» JUISA 3BE3]I TIIABHOH TOCIEeI0OBATEIHHOCTH. BHyTpeHHEee cTpoeHne 3BE3 .

Ilpakmuxym

Tlpaxmukym

Obobwenue u cucmemamuzayus COOEPHCaAHUsL paz0enos
Kypca «Mexanuxay,

CoBpeMeHHbIE MPEACTABICHUS O TIPOUCXOKICHUH U 3BoIoNnK CoNHIIA U 3BE3M. DTarbl
JKU3HH 3BE3I.

Muieunslii [TyTe — Hama 'anaktuka. [lonoxxenue u npuwxenue Connna B ['anaktuke. Tumsl
rajakTuk. PaguoranakTuky u kBasapsl. UEpHBIE JABIPHI B AIpaxX ralaKTHK.

Obobwenue u cucmemamu3ayusi COOePAHCAHUsi pazoenos
Kypca «Mexanuxkay,

Obobwenue u cucmemamu3ayusi COOEPHcaAnUs paz0enos
Kypca «Mexanuxay,

Obobwenue u cucmemamu3ayusi COOEPHcaAnUs paz0enos
Kypca «Monexynapuas gpusuka u mepmoOUHAMUKay,

Bcenennas. Paciiupenne Beenennoii. 3akon Xa66:ma. Pa3beranue ranakruk. Teopus
Bosnbmioro B3peiBa. PennkToBoe u3myueHue.

Macmra6Has cTpyktypa Beenennoii. MeraranakTuka.
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Hepeménusie mpodiaeMbl aCTPOHOMUH

Obobwenue u cucmemamuzayus COOEPHCaAHUsL pa30enos
Kypca «Monexynsapuas gpusuka u mepmoOUHAMUKAY,

ObobWenue u cucmemamu3ayusi COOePIHCAHUsi pazoenos
Kypca «Monexyniapuas (pusuka u mepmoOUHAMUKAY,

Ilpumenenue ocHosononazarOwux acmpoHOMUYECKUX
NOHAMUL, 3AKOHO8 U Meopull 0 AHAAU3A U 0ObACHEHUS
Pusuneckux npoyeccos, NPOUCX0OAWUX 8 36€30AX, 8 36E30HbIX
cuUCmemax, 8 MeNceaiaKmuiecKkoll cpeoe, O8UNCEHUs.
HebecHbIX mell, 28010yuUU 36¢30 U Beenennoti

OO6o61eHne u cucTeMaTH3alys coaep kaHus pasziena Kypca «MexaHukay

O60011eHre 1 cCcTeMaTH3allus COJIEpKaHus pa3zera Kypca «MonekynspHas pusuka
U TCPMOJNHAMUKAY

Obobwenue u cucmemamu3ayusi COOEPHcaAnUs paz0enos
Kypca « DneKkmpoouHamMuray

ObobWenue u cucmemamu3ayusi COOePAHCAHUsi pazoenos
Kypca « DneKkmpoouHamMuKa

ObobWenue u cucmemamu3ayusi COOEPAHCAHUsl pazoenos
Kypca « neKkmpoouHamuray

Pe3zepn

Pezeps
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