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HHOACHUTEJIBHASA 3AIIMCKA

MopnenbpHass CHUHXPOHU3WPOBAaHHAs pabouas mporpamMma 0a3oBOro M yIIyONEHHOTO HM3Y4YEHHUs IpeaMeTra
«Dusuka» B 10-11 kmacce pa3paboraHa Ha OcCHOBe Pabouux mporpamMm cpemaHero oOmiero oopa3oBaHHs IO
¢usuke (0a30BbI YpOBEHb, YIIYOIEHHBIH  ypOBEHB), OJOOPEHHBIX pelIeHHeM QenepaabHoro y4eOHo-
METOJIMYECKOTO O0BETMHEHHS 110 001IeMy oOpaszoBanuio ot 29.02.2022r., mpotokon 7/22.

JlanHast mporpaMMa CIy»KUT OCHOBAaHHMEM JIJIsl YUHUTENs MO pa3paboTke padoyeil mporpaMMel 1o (hU3HKE B
KJlaccax, I1e peanu3yroTcs MyIbTHIpoGuiIbHbINA yueOHbli TuiaH. B pasnene «Temarnyeckoe miiaHUPOBAaHUE)
y4eOHOTO Kypca conuepkaHue o0y4eHus: CHHXPOHU3HPOBAHO Ul OCBOSHHs 00yJaroIMMUCS MpeaMeTa Kak Ha
0a30BOM, TaK M YIIIyOJICHHOM YPOBHE.

JanHass mporpamma oOmpeAenseT o00s3aTelnbHOE NPEIMETHOE COIEp)KAHWE, YCTAHABIMBACT INPHUMEPHOE
pacripefieieHue y4yeOHBIX 4YacoB IO TEMAaTHYECKHM pasfefiaM Kypca U PEeKOMEHAYeMYIO IOCIe0BaTeIbHOCTh
W3YUYCHHSI TEM H PA3JIEIOB YIEOHOTO MpeIMeTa ¢ YUETOM MEXKIPEIMETHBIX U BHYTPHUIIPSIMETHBIX CBSI3CH, TOTHKU
y4eOHOro mpoliecca, BO3PACTHBIX OCOOEHHOCTel oOywaromuxcs. I[Iporpamma naér mpenacraBieHHE O LETSX,
cooepycanuu, obugeri CTpaTerHu OOYYSHHs, BOCHHMTAHHS M Pa3BUTUS OOYYAIOUIMXCS CPEICTBaMH yueOHOTO
npeamera «Pu3nka» Ha yIyOnEHHOM ypOBHE M 0a30BOM YpOBHE.

H3yuenue Kypca @usuku yenyOnéHHo2o YpOoSHs NO36OIAEM  pPeanu308amb  3a0auu  NpohecCUOHATbHOU
OpueHmayuy, HAnNpasieHo Ha co30auue Ycio08ull OJil NPOAGIEHUs CE0UX UHMENLLEKMYIbHbIX U MEBOPUecKUX
CHOCOOHOCMEU KANCObIM VHAUUMCS, KOMOpble He0OX00UMbl 05l NPOOOINCEHUS 00PA3068AHUSL 8 BbICUUUX VHUEeOHbIX
3a6e0eHUsX N0 PANUYHBIM (PUIUKO-MEXHUYECKUM U UHIHCEHEPHBIM CEeYUATbHOCSM.

B mporpammMe ompenenstorcs ITUTAHHPYEMbIC PE3yNIbTaThl OCBOCHUS Kypca (M3WKH HA YPOBHE CPEIHETO
o0miero oOpa3oBaHusl: JUYHOCTHBIC, METANpEAMETHbIE, MpeAMETHbIe (Ha yryOnéHHOM M 0a30BOM YPOBHE).
Hay4Ho-MeTomoornueckoii OCHOBOM JIsi  Pa3pabOTKM  TpeOOBaHWUN K JTUYHOCTHBIM, METAIpPEAMETHBIM
U IPEIMETHBIM pe3ylibTaraM OOydYaroluXCs, OCBOUBILIUX MPOTpamMMy CpeaHero oOmiero oOpa3oBaHHs Ha
yI1yO€HHOM YPOBHE, SIBISIETCS] CHCTEMHO-IEATEIbHOCTHBIN MOIXOI.

IIporpamma BKJIIOYaeT:

naaHupyemvle pesyibmamsl OCBOCHHSA Kypca (U3MKHM Ha YIIyOnEHHOM M 0a30BOM ypOBHE, B TOM 4YHCIE
npeomemmuble pe3yibmamsl 1Mo rogam 00y4eHus;

cooepoicanue yuebHozo npeomema « Puzuxay no 2o0am ooyuenus;

npumepHoe memamuyeckoe NIAHUPOSaHUe C YKAa3aHWEM KOJMYECTBa YacOB Ha HM3yYeHHUE KaXKJIO0M TeMbl

U NPUMEPHOU XAPaAKmMepUucmuKot y4ebHol 0esamenbHOCMU Y4auuxcs, pealn3yeMoi pyu U3y4eHUH ITUX TEM.

[IporpaMmma #MeeT NpPUMEPHBIA XapakTep U MOXET ObITh HCIOJb30BaHA YUUTENSIMH (GU3UKU IS
COCTABJIEHUS CBOMX PabOYMX MPOTPaMM.

Pabouas mporpaMMa He CKOBBIBAE€T TBOPUECKYIO MHUIIMATUBY YUMUTEJECH U MPEIOCTaBIAET BOSMOKHOCTH IS
peanu3aiy pa3IMYHBIX METOJUUYECKUX IOAXOJ0B K MPENnoJaBaHui0 (pU3MKM Ha yrimyOnéHHOM M 0a30BOM
YpPOBHE TIpH YCIOBUU COXPAaHEHHsS] 00s3aTebHOM 4YacTh coaepkaHus Kypca. KomwdecTBo dacos
B TEMAaTHUYECKOM IUJIAHUPOBAHUU Ha HM3y4YEHUE KaKIOW TEMBl SBJISETCS OPUEHTUPOBOYHBIM U MOXKET OBbITH
U3MEHEHO KaK B CTOPOHY YMEHBIICHHS, TaK M YBEJIWYEHHUS B 3aBHCHUMOCTU OT PEalU3yeMbIX METOJUYECKUX
MIOJXO/I0B M YPOBHS IIOJTOTOBICHHOCTH yYalllUXCsl.

KypcuBoM B TekcTe mporpaMmbl BbIIeNeHbI 31eMeHThl Llenun u 3amaun, [IpenmeTHBIX pe3yiabTaTtoB U
Conepxanust yueOHOTO MaTepuana, KOTOpbIe MPECTaBICHbI Ul H3yUeHHs Ha YITyOJIEHHOM ypOBHE

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «®PU3UKA»

Odu3nka Kak Hayka O HauOoliee OOIIMX 3aKOHAX MPUPOMABI, BBICTYMAas B Ka4eCTBE Y4YEOHOTO MpeamMera
B IIIKOJIE, BHOCHUT CYIIECTBCHHBIH BKJIAJl B CUCTEMY 3HaHHU 00 oOkpyxkawmem wMupe. IIkompHBIA Kypc
(GU3HKY — CHCTeMOOOPa3yIOMIMA UISI €CTeCTBEHHO-HAYYHBIX YYeOHBIX MPEIMETOB, MOCKOIBKY (pu3udeckue
3aKOHBI JIE)KAT B OCHOBE TMPOIIECCOB U SIBICHUM, M3Y4aeMbIX XUMHUEH, Ouosoruent, gpuzndeckon reorpadueit
U acTpoHoMuel. Vcmonb3oBaHWe W aKTUBHOE NpHUMEHEHHE (U3MUECKUX 3HAHUW OMpEeNeNuso XapakTep
u OypHOE pa3BUTHE Pa3HOOOPA3HbIX TEXHOJIOTMH B cepe HSHEPreTHKH, TPAaHCIOpPTa, OCBOECHUS KOCMOCA,



MOJTyYCHHUSI HOBBIX MaTepUaloOB C 3aJaHHBIMH CBOMCTBaMHU U Ap. V3ydeHne (U3MKKM BHOCHT OCHOBHOW BKJIA]
B (DOPMUPOBAHHE E€CTECTBEHHO-HAYYHOM KapTHHBI MHUpa y4aluxcs, B (GOpPMHpPOBAHHE YMEHHUH NPHUMEHSTH
HayYHBIA METOJI TO3HAHUS ITPH BHITOJTHEHUU UMHU YI€OHBIX UCCIICIOBAHHIA.

B ocHOBy kypca (u3MKM CpeaHEH IIKOJBI TOJMOXKEH pAd HICH, KOTOpble MOXHO paccMaTpuBaTh Kak
MIPUHIUIIBI €TO TIOCTPOCHHUSL.

Hoea uenocmunocmu. B COOTBETCTBUU C HEH KypcC SBISIETCS JIOTMYECKU 3aBEPLIEHHBIM, OH COIECPKUT
Marepuai U3 BceX pas3zienoB GU3NKHU, BKIFOYAET KaK BOIPOCHI KIIACCHYECKOM, TaK U COBPEMEHHOW (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBHM C HEHl Marepuan Kypca (U3MKA OOBEIUHEH BOKPYT (PU3NUECKUX
Teopuii. Bemymum B Kypce siBisieTcsi (hOpMUpPOBAHHE TIPEICTABICHUI O CTPYKTYPHBIX YPOBHSX MAaTepHH,
BEIIIECTBE U TOJIE.

Hoea zymanumapuzayuu. EE peanuszanus TpeANoNiaracT HCIOIb30BaHUE T'yMaHUTAPHOTO ITOTEHIHAIIA
¢u3nveckoii  HAyKH, OCMBICIIEHHE CBS3M  pa3BUTHUS  (QHU3UKH  C pa3BUTHEM OOIIECTBA,  a TaKXKe
C MUPOBO33PCHUYECKUMHU, HPABCTBEHHBIMH U YKOJIOTUYCCKHMU TIPOOTIeMaMH.

Hoea npuknaonoit nanpasenennocmu. Kypc ¢usuku yriyOnéHHOTO YpOBHSI HPEATOJIAraeT 3HAKOMCTBO
C IIUPOKUM KPYrOM TEXHHUYECKUX U TEXHOJOTUYCCKHX MPHIOKCHUN M3YUYECHHBIX TCOpPHUU | 3aKOHOB. [Ipu 3TOM
paccMaTpuBarOTCS Ha YPOBHE OOILIMX MPEACTABICHUI U COBPEMEHHbIE TEXHUYECKHE YCTPONCTBA U TEXHOJIOTHH.

Hoesa IKonocuzayuu peanusyercss TOCPEICTBOM BBEACHHUS DIIEMEHTOB COJICPIKaHUS, TTOCBAIIEHHBIX
HKOJIOTUYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOPHIE CBS3aHBI C Pa3BUTHEM TEXHHKH U TEXHOJIOTHH, a TAKKe
00CYXJIEHHS ITPOOIIEM PAIMOHAIBHOTO MPHPOJIOTIONB30BAHMUS M SKOJIOTHUECKON 0€30IacHOCTH.

OcBoeHue cofepx aHusl MPOrpPaMMbl JOKHO OBITH MOCTPOEHO HA MPHUHIIMIAX CHUCTEMHO-JESATEIIbHOCTHOTO
noaxoxa. Jlms ¢u3umky peanmzanus STHUX NPUHIMIIOB O0a3uUpyeTcss Ha HCIOIB30BAHUU CaMOCTOSITEIBHOTO
IKCTIIEPUMEHTA KaK IMOCTOSHHO JIeHCTBYIONIETO (pakTopa yueOHOro mpouecca. /st yenyonénnozo yposHs — 3mo
cucmema camoCmoAmMeNnbHO20 YYEHUYECKO20 IKCNEPUMEHMA, BKIIUaAloue20 @poHmaibHvle yueHuuecKue
ONbIMbL NPU UZVHEHUU HOB8020 Mamepuana, 1abopamopuvie pabomvl u pabomei npaxmuxyma. Ilpu smom
BO3MOJICHbL 08a Cnocoba peanuzayuu GU3UYECKo20 NPakmuxyma. B nepsom ciyuae npakmukym npogooumcs
au60o 6 konye 10 u 11 knaccos, 1ub0o nocie nepsoco u 6MoOpPo2o NOLY200Ull 8 KAHCOOM U3 IMUX KAaccos. Bmopoti
Ccnocob — smo unmezpayusi pabom NPaAKMuKyma 6 cucmemy J1abdopamopHeix pabom, Komopvie Npo8oOSMCcsl
8 npoyecce usyyeHus paszoera (memst). Ilpu smom noo pabomamu  NPAKMUKYMA — NOHUMAEMCSL
camocmosimenbHoe Ucciedo8anue, KOmopoe npo8oOUmcst Ho pyKo8oOCmM8y C8EPHYMo20, 0000weénH020 6uda de3
nOUa2080t UHCMPYKYUU.

B mporpamme cucremMa y4eHHYECKOTO SKCIEPUMEHTA, JIAOOPATOPHBIX PadOT M MpaKTHKyMa IpelcTaBlieHa
eIMHBIM TNepeyHeM. BbIOOp TeMaTHKH Ui 3TUX BUAOB YUYEHHYECKHUX MPAKTUYECKUX PabOT OCYIIECTBIAETCS
YYaCTHHKaMH  00pa3oBaTEeNIbHOTO TpPOILECCAa HCXOAS W3 OCOOCHHOCTEH IOYpOYHOTO IUIAHWPOBAHMS
U OcHalleHus: kabunera @usuku. Ilpu 3ToM oOecrneynBaeTcsi OBJaJE€HHE OOYYAIOIIMMUCS YMEHUSMU
MPOBOAWTH TPSMbIE U KOCBEHHBIE WM3MEPEHHs, WCCIECIOBAHUS 3aBUCHUMOCTeH (PM3MUECKUX BEIHYUH
Y TIOCTAHOBKY OIBITOB MO MPOBEPKE MPEATIOKEHHBIX THIIOTES.

Bonprioe BHUMaHUE YIENAETCS PEHICHUIO PAacYETHBIX M Ka4eCTBEHHBIX 3aaad. [lpm 3TOM misi pacu€THBIX
3ajja4 TPUOPUTETOM SBISAIOTCSA 337a4d C SIBHO 3aJaHHOM u HesasHo 3adannoii  (HU3NYECKOW MOJENbIO,
MO3BOJISIFOINME MPHUMEHSITh W3y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOTO paslena Kypca, Tak
Y MHTErpUpys NMpUMEHEHHe 3HAaHUW M3 pa3HbIX pa3fenoB. J[1s kadyecTBEHHBIX 3aJad MPUOPUTETOM SIBIISIOTCS
3aJjaHis Ha OOBSCHEHME / TpelcKa3aHWe IMPOTeKaHWs (U3NYECKUX SBICHUH W MPOIECCOB B OKPYXKAFOIIEH
KHU3HH, TpeOyromue BIOOpa (PU3NYECKO MOJENN IJ1sl CUTYaIMH TPAKTUKO-OPUEHTHPOBAHHOTO XapaKkTepa.

B cootBerctBum c¢ tpeboBanusmMu PI'OC COO k MarepHalbHO-TEXHHUECKOMY OO0ECIEUEeHUI0 Yy4eOHOro
npouecca Kypc Qu3nku yrryOoia€HHOro U 0a30BOTO YpOBHS B CpellHEH MIKOJIE JOJKEH M3y4aTbCs B YCJIOBHUSX
npeiMeTHOro kadunera. B kabunere GpU3MKU JOIKHO ObITH HEOOXOAMMOE JTabopaTropHOEe 00OPYIOBAHUE IS
BBITIOJIHEHHSI YKa3aHHBIX B MPOTPaMMe YYEHHUYECKUX OIBITOB, JIADOPATOPHBIX PadOT ¥ paboT MpaKTHKyMa,
a TaKk)Ke IEMOHCTPAIMOHHOE 000pY/IOBaHUE.

JemoHcTpanimoHHOe  00opyrmoBaHWe  (OPMHPYETCS B COOTBETCTBHHM  C MPHHIUIIOM  MHHHMAJIBHOM
JOCTAaTOYHOCTH U OOECIEeYMBAET MOCTAHOBKY IMEPEUYMCICHHBIX B IIPOrpaMMe KIIFOUEBBIX NEMOHCTpAIMH JUIs
WCCIICIOBAHHUS HW3y4aeMbIX SIBJICHWH W MPOIECCOB, SMIHUPUYECKUX | (YHIAMEHTAIbHBIX 3aKOHOB, WX
TEXHUYECKHX MPUMEHEHUH.

JlaGoparopHoe o0opynoBaHUE IS YICHUYECKUX MPAKTUUECKUX padoT (GopMHUpyeTCs B BUAEC TEMAaTHUYECKUX
KOMIUIEKTOB U oOecleurBaeTcsl B pacyére OJHOTO KOMIUIEKTa Ha JByX oOydaroumuxcs. Temarmueckue



KOMIUIEKTHI J1Ta00paTopHOTO O0OpYIOBaHUS IODKHBI OBITH TOCTPOSHBI HAa KOMILIEKCHOM HCIOJIb30BAHUH
aHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX HM3MEPHUTENBHBIX CHCTEM B BHIE IH(PPOBBIX
nabopaTopui.

HEJIX U3YYEHUSA YYEBHOI'O ITPEMETA «®U3UKA»

OCHOBHBIMH IIETISIMHU U3y4eHUS (PU3UKH B 001IEM 00pa30BaHUU SIBIISIOTCS:

e (opmupoBaHHe UHTEpeca U CTPEMIICHHUSI O0YHAIOIIUXCS K HAYYHOMY M3yUYEHHIO MPUPOJIBI, Pa3BUTHE UX
MHTEJUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

® Dpa3BUTHE TMPEICTABICHUH O HAyYHOM METO/AE TO3HaHUS U (OPMHPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOIICHHUS K OKPYXXAIOIIUM SIBIICHUSIM;

e (opmupoBaHHE HAay4YHOTO MHPOBO33PEHHUS KaK pe3yJabTaTa H3yUYEHHsS OCHOB CTPOCHHSI MaTepHUH
1 (GyHIaMEHTAIIbHBIX 3aKOHOB (PU3UKU;

e (opmHpoBaHHE YMEHUH OOBSCHATH SBJICHUS C MUCIOIB30BAaHHMEM (PHU3UUECKUX 3HAHUM M HAYYHBIX
JI0Ka3aTeNbCTB;

e (opmupoBaHHe NPEICTABICHUN O POIM (PU3MKHU ISl PA3BUTUS APYTUX €CTECTBEHHBIX HAyK, TEXHUKH
M TEXHOJIOTHI;

- pazeumue NpeoCcmasieHull 0 803MONCHLIX cepax Oyoyuell npopheccuoHarvbHol OesimenbHOCHu,
CBA3AHHBIX C PUBUKOTU, NOO20MOBKA K OallbHeliueMy 00yUeHUI0 6 IMOM HANPAGIeHUU.

e JlocTmkeHHE STHX Iesiell o0ecreunBaeTCsi peleHueM ClIeayoIiX 3a1ad B IMpolecce U3y4eHnus Kypca
(bu3KMKN HAa YPOBHE CpeHEro 001Iero 0opa3oBaHus:

e npuoOpeTeHHe CUCTeMBbl 3HaHWKA 00 OOmMX (QHU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAsE MEXaHHUKY, MOJICKYJSPHYIO (HU3UKY, DJIEKTPOIAMHAMHKY, KBAaHTOBYIO (H3HUKY H JIEMEHTHI
acTpou3uKy;

e (opMHpOBaHWE YMEHUH NPUMEHSTH TEOPETHUECKHUE 3HAHUS Ul OOBSCHEHUS (PU3MUYECKUX SIBICHHUMA
B IIPUPOJIC U JUTS IPUHATHUS IPAKTHUECKUX PEIICHUN B IOBCEAHEBHOM KU3HH,

® OCBOCHHME CIIOCOOOB peHIeHHs Pa3IM4YHBbIX 3a7a4d C ABHO 3aJaHHOW (U3UYECKOW MOJEINblo, 3ajad,
MOJPa3yMEBAIONINX CAMOCTOSITENIbHOE CO3/1aHne (PU3UUYECKON MOJIeNH, aJIeKBaTHOM YCIOBHSM 3ajlauu,
B TOM YHCJIE 33/1a4 MH)KEHEPHOTO XapaKTepa;

e T[OHUMaHHE (PU3NYECKUX OCHOB U MPHUHIIMIIOB JCHCTBUS TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX
MIPOLIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPELY;

® OBJIQJICHUE METOJIAMH CaMOCTOSITEIFHOTO TUIAHWPOBAHMS M MPOBEACHUS (PU3MUECKUX DKCIIEPUMEHTOB,
aHaNM3a ¥ UHTEPIpeTai HHPOPMAITIH, OTIPEIEIEHHUS TIOCTOBEPHOCTH TIOIYUYEHHOTO Pe3yibTara;

- CO3JaHM€ YCJIOBHUH Ui pa3BUTUS YMEHHUI MPOEKTHO-UCCIE0BATENLCKON, TBOPUECKON NESATETbHOCTH;
passumue unmepeca K cgpepam npogheccuoHanbHou 0esimenbHOCMU, C8A3aAHHOU C QUUKOU.

MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YYHEBHOM IIVIAHE

B cootBerctBun ¢ ®I'OC COO yriyOnéHHbIN ypoBEHb U3YUeHUsl yueOHOro npeaMeTa «PU3uKa» Ha ypOBHE
cpeaHero obiero oopazoBaHus BbIOMpaeTcst 00ydaroUMHUCS, IIIaHUPYIOIIKUMHU NPOJOKeHnE 00pa30oBaHUs 1O
CHMEeLUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Y4eOHbIM IJIaHOM MpeAyCMOTpeHO u3ydeHue pusuku B o0béMe 340 u 3a 1Ba roga oOyueHus: 5 4 B HEAEIIO
B 10 u 11 kyaccax, Ha 0a3oBoM ypoBHe B 00bEMe 1364 3aaBa roma oOyuyeHus mo 249 B Hexemo B 10
u 11 xnaccax. B remarnueckom rranupoBanuu it 10 u 11 kiiaccoB mpeznonaraiores pe3eps BpeMeHH, KOTOPbIT
YUHUTENb MOXKET UCTIONIB30BaTh 110 CBOEMY YCMOTPEHHUIO, U TIOBTOPUTEIHHO-0000IAIOIIHE YPOKH.

IINTAHUPYEMBIE PE3YJ/IbTATBI
OCBOEHMSA YYEBHOI'O ITPEIMETA «®PU3UKA»
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA




OcBoenue yudebHOro mnpenmera «®usnka» Ha YpPOBHE cpenHero oomiero oOpaszoBaHus (YDITyOIEHHBIA U
0a30BBIIl  YpOBEHb) MOJDKHO OOECIICUMBATH JOCTHIKEHHE CIEAYIOMNX JIMYHOCTHBIX, METalmpeIMETHBIX
U TIPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbI

I'pasxcoanckoe gocnumanue:
e Cc(hOpMUPOBAaHHOCTh TPAXKIAHCKOW MO3ULIHMH OOYYAIONErocss KaK aKTUBHOTO W OTBETCTBEHHOTO
YJI€Ha pOCCUMCKOro 00IIEeCTBA;
® [IPUHATHE TPATULMOHHBIX OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U IEMOKPAaTUYECKUX LIEHHOCTEH;
® TOTOBHOCTh BECTH COBMECTHYIO JESATEIbHOCTh B MHTEpECAaX TI'PakJaHCKOro oOIIecTBa, y4aCTBOBAThH
B CaMOYIIPABIICHUH B LIKOJIE U JETCKO-FOHOLIECKUX OPraHU3aLusiX;
e yMEHHE B3aUMOJICHCTBOBATH C COLMAIBHBIMA HHCTUTYTAMH B COOTBETCTBHHM C MX (DYHKIHMAMHU
U Ha3HAYCHUEM,;
® TOTOBHOCTb K 'yMaHUTapHOHN U BOJIOHTEPCKOM EATEIBHOCTH.
Hampuomuuecme eocnumanue:
¢ c(OopMHUPOBAHHOCTH POCCUNCKON IPaXAAHCKON UAEHTUYHOCTH, IaTPUOTU3MA;
® [ICHHOCTHOE OTHOUIEHUE K FOCYAapCTBEHHBIM CUMBOJIaM; JOCTHKEHUSIM Poccuu B GU3UKe U TEXHUKE.
,ZIyxoeHo-upa(;cmeenuoe eocnumanue:
¢ c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITUUECKOTO MTOBEICHUS;
® CrOoCOOHOCTH OLEHMBATH CUTYALMIO ¥ IPUHUMATh OCO3HAHHBIE PEUICHHUs, OPUCHTUPYSICh HA MOPAIBHO-
HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YUCIIE B AEATEIBHOCTH YYEHOIO;
® 0CO3HaHME JJMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUMBOTO OyIyIIero.

Ocmemuueckoe eocnumanue:
® HCTETHUYECKOE OTHOIIEHHE K MHPY, BKIIOYAsk 3CTETHKY HAyYHOTO TBOPYECTBA, MPHUCYHIETO (HU3HUECKOM

HayKe.
Tpyooeoe éocnumanue:
® UHTEpEC K pa3snuuHbIM chepaM mpohecCHOHATBHON NeATENbHOCTH, B TOM YUCIIE CBA3aHHBIM C (PU3UKOU
U TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAaHHBIM BBIOOp Oyaymied npodeccun | peaau30BbIBATh
COOCTBEHHbIE )KM3HEHHbBIE TUIAHBI;
® TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHUIO B 00JACTH (U3MKU Ha MPOTSKECHUU
BCEU JKU3HU.

OKonozuueckoe eocnumanue:

e Cc(hOpPMHPOBAHHOCTh 3KOJOIMYECKOH KYNBTYPbI, OCO3HAHHE ITIO0AJILHOTO XapakTepa 3KOJIOTHYECKHUX
npobiem;

® [UIAaHUPOBAHHWE U OCYIIECTBICHUE JICMCTBHI B OKPY)KAIOLIEH CpeIe Ha OCHOBE 3HAHMUS Ielied
YCTOMUYMBOTO pa3BUTHUS YETIOBEUECTBRA,

® pacCIIMPEHHE ONBITA JEATEIBHOCTH SKOJIOTHUECKONW HAIIPABIEHHOCTH Ha OCHOBE MMEIOIUXCS 3HAHUH 110
busuke.

llennocmu HAY4YHO020 NO3HAHUA:

e Cc(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  pa3BUTHS
¢bu3nveckoil HayKH;

® O0CO3HaHHE IEHHOCTH HAayYHOW JIeATENbHOCTH, TOTOBHOCTh B Ipollecce U3Y4YEHHsS] (UBUKH
OCYIIECTBIIATH IPOEKTHYIO U MCCIIEA0BATENbCKYIO ASSITEIbHOCTh MHIMBUYaIbHO U B TPYIIIIE.

B mpornecce 1ocTHKEHUS TUYHOCTHBIX PE3YNIBTATOB OCBOEHUS MPOTrPAMMBI CPEHETO OOIIEero 00pa3oBaHUs
no (¢u3uke Yy oOydaloIUXCs COBEPLICHCTBYETCS  OMOYUOHANbHLIL — UHMeELLeKm, —TPearoiaraloumi
c(OpPMHUPOBAHHOCTE:!

*  Ccamoco3Hauusl, BKIIOYAIOIIETO CIIOCOOHOCTh MOHHMMAaTh CBOE SMOIMOHAILHOE COCTOSIHHE, BHJETh
HarpaBJICHUS pa3BUTHs COOCTBEHHOI SMOLIMOHATIBHON cepbl, ObITh YBEPEHHBIM B ce0e€;

- camopezynuposanus, BKIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE NpPUHHUMAaTh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHHE, CMOCOOHOCTh aJalTUPOBAThCA K SMOLMOHAIBHBIM H3MEHEHUSM U MPOSABIATh TMOKOCTb,
OBITH OTKPBHITHIM HOBOMY;



GHYmMpeHHell Momueayuy, BKIIOYAIONICH CTPEMIJICHHE K JOCTM)KEHHIO IIETH M YCIIeXy, ONTHMH3M,
MHUIMATUBHOCTh, YMEHUE €M CTBOBATh, HCXO/S M3 CBOMX BO3MOXKHOCTEH;

amMnamuu, BKIIOYAIONIeH CIOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSHUE APYTUX, YYUTHIBATh €0
IIPU OCYILECTBICHUH OOILICHHS, CIIOCOOHOCTh K COYYBCTBHIO M COTIEPEKUBAHMIO;

COYUANLHBIX HABBLIKOG, BKIIOYAIOUIMX CHOCOOHOCTh BBICTPAMBATh OTHOIICHHS C JIPYTHMH JIFOIBMH,
3a00TUTHCA, IPOSIBIISITH UHTEPEC U pa3peniarb KOHPIUKTHI.

METAIIPEJMETHBIE PE3YJIBTATbBI

YHuBepcajibHble O3HABATEIbHbIE 1eHCTBUSA

Ba3oBble Jiornueckue JelicTBUA:

CaMOCTOSTENIbHO (DOPMYJIMPOBATh M aKTyaJU3UPOBaTh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPENCIIATH UEIU AEATEIbHOCTH, 3a/1aBaTh IapaMETPbl U KPUTEPUU UX JOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3zpabarTpiBaTh IUTAH peHICHHS mpoOieMbl ¢ yd€TOM aHaiW3a UMEIONIUMXCS MaTepUabHBIX
Y HEMAaTepUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B I€SITEIIbHOCTb, OLICHUBATh COOTBETCTBHE PE3YIbTATOB LIEJISAM, OLICHUBATh PUCKU
IMOCICACTBUI ICSITEIbHOCTH;

KOOPJAMHUPOBATH U BHINIOJHATH PaObOTy B YCIOBHUSAX PEAIBHOIO, BUPTYAJIbHOTO M KOMOMHHUPOBAHHOTO
B3aHUMOACHUCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUHN KU3HEHHBIX TPOOJIEM.

ba3oBble uccienoBarebcKue AeiicTBUA:

BJIaJI€Th HAYYHOU TEPMHUHOIOIUEH, KIIFOUEBBIMU HOHATUSAMH U METOIaMH (PU3MUECKON HAYKH;

BJIAJ€Th HaBBIKAMH Yy4eOHO-HUCCIIEAOBATEIbCKOM M MPOEKTHOW JEATENbHOCTH B 001acTH (DU3UKH;
CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJOB pelIeHUs 33a1ad (hPU3MYECKOro
COZIepKaHUs, IPUMEHEHHIO Pa3IMYHBIX METO/IOB ITO3HAHMS;

BJIAJI€Th BUAAMU JIEATEILHOCTH 110 NOJTYYEHUIO HOBOT'O 3HAHUS, €r0 MHTEpIpeTaluu, IpeoOpa3oBaHUIO
U IIPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CHUTYyallUsX, B TOM 4YMCJE NPU CO3JaHMM Y4EOHBIX MPOEKTOB
B oOsacTu (hu3HKH;

BBISIBJISATh TIPUUMHHO-CIIICTBEHHbIE CBSI3M M aKTyaJIM3UpOBaTh 3ajlady, BBIABHIaTb TUIOTE3y €&
pelIeHHs], HaXOJUTh apryMeHThl AJIs J0Ka3aTelbCTBA CBOMX YTBEP)KICHMUH, 3a7aBaTh MapameTphbl
Y KPUTEPHUU PEUICHHUS;

aHAM3UPOBaTh TIOJIyYEHHBIE B XOJ€ pELICHHUs 3a7aud pe3yibTaTbl, KPUTUYECKH OLIEHUBATh MX
JI0CTOBEPHOCTh, TPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh ¥ (OPMYITHPOBATH COOCTBEHHBIE 3a/laull B 00pa30BaTENLHON JACATEIBHOCTH, B TOM YHCIE TPH
M3Y4EHUHU (PU3HKHY;

JlaBaTh OLICHKY HOBBIM CUTYallUsM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh TIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEACIATEITHbHOCTH;

YMETh MHTETPUPOBATh 3HAHUSI U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE HWJIEW, TMpeIaraTb OPWUTWHAIBHBIC IOIXOJbl M PEHICHUS; CTaBUTHh IPOOJIEMBI
¥ 33/1a9H, JTOITYCKAIOIINE aJIbTePHATHBHBIC PEIICHHS.

Pabora ¢ nnopmanmeii:

BJIaZICTh HABBIKAMU IOJTYUCHUA I/IHCbOpMaHI/II/I (I)I/IBI/I‘-IGCKOFO COACPIKAHUA N3 NCTOYHHUKOB PA3HBLIX THUIIOB,
CaMOCTOSITEIIbHO OCYIIECTBIIATh IMOWCK, aHajM3, CHCTEMAaTH3AIMI0 W MHTEPIPETAIUI0 HH(POPMAIH
Pa3IMYHBIX BUJOB U (POPM MIPEICTABICHNUS;

OIICHHUBATH JIOCTOBEPHOCTHh HH(POPMAIINH;

HCITIOJIB30BAaTh Cpe€acTsa I/IH(l)OpMaHI/IOHHI)IX 1 KOMMYHHUKAIIUOHHBIX TEXHOJIOTHI B PCIICHUHA
KOTHUTHUBHBIX, ~KOMMYHHUKATUBHBIX U OPTaHM3AIIMOHHBIX 3a7ad C COONMIOIEHHEeM TpeOOBaHMIA
SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TMTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX M ATHUECKUX HOPM,
HOpM MH(POPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COAEp)KaHUS B pa3NuYHbIX (opmaTax ¢ y4éToM Ha3HAYCHUS
nH(pOpMaIUK U LIeJIEBON ayTUTOPUH, BBIOMpas ONTUMaJIbHYIO (POPMY IIPECTABICHUS U BU3YaJIU3AlUH.



YHuBepcajibHble KOMMYHUKATHBHbIE 1€ CTBUS

Oo01menue:

OCYILECTBIIATH OOIIEHUE HA YPOKaX (PU3UKU U BO BHEYPOUHOU JEATEIBHOCTH;
pacro3HaBarh NPEANOCHUIKH KOH(DIMKTHBIX CUTYallUi U CMATYaTh KOH(IUKTHL;
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOX TOUKY 3PEHHUs C UCIIOIb30BAHUEM S3BIKOBBIX CPEICTB.

CoBMecTHAasA JACATCJIBHOCTD:

MMOHUMATh U UCIIOJIb30BaTh MPEUMYILIECTBA KOMAaHAHON U MHAUBHIYaJIbHOU paboThI;

BBIOMpATh TEMAaTUKy U METOIbl COBMECTHBIX JEHCTBHI C y4€TOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH
Ka)KJI0ro WieHa KOJUIEKTUBA,

MPUHUMATh 1I€JId COBMECTHOM JAESTEIbHOCTH, OPraHH30BBIBaTh M KOOPAMHHUPOBATH ACHCTBUS MO €&
JNOCTIKEHHUIO: COCTaBIIATh IUIAH JIEHCTBUM, pacHpeneNarTh pojad C YYETOM MHEHHMH Y4aCTHUKOB,
00CyXIaTh Pe3yJIbTaThl COBMECTHOM pa0OTHI;

OLICHUBATh KauecTBO CBOETO BKJIaJa U KaXJ10T0 y4acTHUKa
KOMaH/Ibl B OOLIHI1 pe3ysbTar Mo pa3padoTaHHBIM KPUTEPHSIM;

npeaJiaraTb HOBBIE MPOEKTHI, OLEHUBATh UJCH C MO3UIIUHM HOBHU3HBI, OPUTHHAIBLHOCTH, MPAKTHUYECKON
3HAYUMOCTH;

OCYUIECTBIIATh IMO3UTUBHOE CTPATETMYECKOE IMIOBEACHHUE B PA3IMYHBIX CUTYyallUsX, MPOSBIATH
TBOPYECTBO U BOOOPaKEHUE, OBITh HHUIIUATUBHBIM.

YHI/IBepcaJII)HI)Ie PEryJISiTUBHLIC JecTBUA

Camoopranuzanmusi:

CaMOCTOSITEJIbHO OCYLIECTBISATh IO3HABATEIbHYIO AEATENBHOCTh B 00JacTH (DPU3MKH M aCTPOHOMMH,
BBISIBJIATH MPOOJIEMBI, CTaBUTh U (POPMYIHPOBaTh COOCTBEHHBIE 331a4H;

CaMOCTOATENIBHO COCTABJIATh IUIAH PELICHUsI PACUYETHBIX M KAYECTBEHHBIX 3a/a4, IIJIaH BBIITOJIHEHUS
[IPaKTUYECKOM  paboThl € yuéTOM  HMEIOLIUXCA  PECYpPCOB,  COOCTBEHHBIX  BO3MOXKHOCTEH
U IIPEIIOYTEHUN;

JIaBaTh OLICHKY HOBBIM CHUTYALUSM;

paciupsaTh paMKH y4€OHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEAIIOUTEHU;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, Oparh Ha ce0st OTBETCTBEHHOCTD 3a PELICHHE;
OLIEHUBATh MPUOOPETEHHBII OMBIT;

crocoOCTBOBaTh (POPMUPOBAHMIO U MPOSIBICHUIO LIMPOKOH 3pyAMLIMU B 00MacT (PU3UKH, MOCTOSHHO
MOBBIIIATh CBOM 00pa30BaTeIbHBIN U KyJABTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CUTYyallUsIM, BHOCUTH KOPPCKTUBBI B ACATCIILHOCTb, OLICHUBATL COOTBCTCTBUC
PE3YIBbTATOB LICIISIM,

BJIaJACTh HaBbIKaMH M03HABaTEIILHOM peq)J'ICKCI/II/I KaKk OCO3HaHHA COBEPIIACMBIX I[CflCTBI/IfI
1 MBICIIUTCIIBHBIX IMPOLECCOB, UX PE3YJIbTAaTOB U OCHOBaHI/IfI; HCIIOJIb30BATh HpI/IéMI)I pe(i)J'ICKCI/II/I JUIA
OIICHKH CHUTYyalluHu, BBI60pa BCPHOTI'0 pCHICHUS;

YMETb OLICHUBATH PUCKU U CBOCBPCMECHHO MMPUHUMATDh PCHICHUA 110 UX CHUKCHUIO,

NMPUHUMATb MOTHUBBI U apIr'YMCHTBI JPYT'UX IIPH aHAJIN3C PE3YIIbTATOB JACATCIbHOCTH.

IIpunsitue cedst U APyrux:

MIPUHUMATH ce0sl, TOHUMAasi CBOM HEAOCTATKU U JOCTOMHCTBA;
MIPUHUMATh MOTHBBI M ApTYMEHTHI APYTHX MPHU aHAJIU3€ PE3YNIbTaToB JAesITeIbHOCTH;
MPU3HABATh CBOE MIPABO M MPABO JIPYTUX HA OLIHOKH.

HNPEAMETHBIE PE3YJIBTATbBI

10 kaace

B nporecce nzydenus Kypca puzuku yriyoaéHaoro u 6azororo ypoBHs B 10 kiacce y4eHUK HAyIUTCS:

[Tonumars (1eMOHCTPUPOBATH) POJIb (PU3UKH B IKOHOMUYECKOU, TEXHOJIOTMUYECKOM, IKOTOTUIECKOM,

COLIMAJIbHOM U ATUYECKOH C(I)ean ACATCIIbBHOCTH YCJIOBCKA, POJIb U MECTO (I)I/ISI/IKI/I B COBpeMCHHOﬁ



H&y‘-lHOﬁ KapTUHC MHpA;, 3HAYEeHUe onucameﬂbHoﬁ, cucmeMamwupyfou;eﬁ, 00BACHUMENbHOU



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

pa3nuyarth (y4uThIBAThH) YCIOBHUA MPUMEHUMOCTH MOAETeH (PU3NYECKUX TeN U MPOIECCOB (SIBICHHIM):
MHepIHUalbHas CUCTeMa 0TCUYETa, aOCOMIOTHO TBEPAOE TEJI0, MaTepUalbHasi TOUKa, PABHOYCKOPEHHOE
JBIDKEHUE, CBOOOJHOE TajieHue, abCOMIOTHO yrpyras aedopmaius, adbCONMIOTHO yrpyroe u abco-
JIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJENN ra3a, >KUIKOCTU U TBEPIOTO (KPUCTAILTMYECKOTO) Tea,
WJICAIIbHBIN a3, TOUCUHBIN 3apsi, OMHOPOAHOE ICKTPUUYECKOE MOJIE;

paznMyaTth ycioBus (TPAaHUIIBI, 00JIACTH) MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, TOHMMATh BCEOOIHI Xa-
pakTep (hyHIaMEHTAILHBIX 3aKOHOB U OTPAaHUYEHHOCTD HCII0JIb30BaHHSI YACTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBSICHATH MEXaHUYECKHE MTPOLIECCHI U SIBJICHUS, UCIIOIB3YsI OCHOBHBIC TTOJI0KEHUS U
3aKOHBl MEXAHUKH (OTHOCHTEIBHOCTh MEXAHWYECKOTO IBM)KEHUS, (OPMYJIBI KMHEMAaTHKH pPaBHO-
YCKOPEHHOT'0 IBMXKEHHUSL, npeoopazosanus I anunes 0is ckopocmu u nepemeujenus, 3aKkonbl HproToHa,
npuHyun omuocumenvrocmu I anunes, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCca
Y MEXaHUYECKOU SHEPTHHU, C83b paOOmbl CUNbL C USMEHEHUeM MEXAHUYECKOU IHepeUll, YClo8Us pas-
Hogecus meépooeo mena); TIPU ITOM HCIIOIb30BaTh MaTEMATUYECKOE BBIPAXKEHUE 3aKOHOB, YKA3bl-
8amb yC108US NPUMEHUMOCIU PU3UYECKUX 3aKOH08: npeobpazosanuti I anunes, 6mopo2o u mpemvbezo
3axon08 HvlomoHa, 3aKoH08 COXpaHeHUss UMNYIbCA U MEeXAHU4eCKOU dHepaul, 3aKOHA BCEeMUPHO20
MsA20MmeHuUsl;

aHAJIM3UPOBATh U OOBSCHATH TEIUIOBBIE MPOLIECCHI U SIBJICHMUS, UCIIONb3YysI OCHOBHBIE MonoxeHust MKT
1 3aKOHBI MOJICKYJISIPHON (PU3UKK U TEPMOJUHAMUKHU (CBSI3b JABJICHUS UICATBLHOTO Ta3a CO CpelHen
KUHETHUYECKON HEPTHEN TEIIOBOTO ABUKECHUS M KOHLICHTPALIMENH €ro MOJIEKYJI, CBSI3b TEM- Mepary-
pbI BEIIECTBA CO CpelHEeN KMHETUYECKON SHEprueil TerIoBOro JBIKEHUS €ro YacTHll, CBSI3b JaBjie- HUS
UJealIbHOTO ra3a ¢ KOHIICHTpaIueil MOJIEKYJI U ero TeMIepaTypoil, ypaBuenue MenneneeBa— Kiia-
neipoHa, NepBbIid 3aKOH TePMOIUHAMUKH, 3aKOH COXPAHEHHUsI SHEPTUHU B TEIUIOBBIX MPOIECCAX); PU
STOM HCIOJIb30BaTh MATEMATUYECKOE BBIPAKEHUE 3aKOHOB, VKA3bI6AMb VCIA08US NPUMEHUMOCU
ypaeuerus Menoeneesa—Knaneiipona,

aHATM3UPOBATh U OOBSCHATH (ONHMCHIBATH) SJEKTPUUYECKUE SIBICHHS, MCIIOJB3Ysl OCHOBHBIE IOJIOKE-
HUS ¥ 3aKOHBI 3JICKTPOJMHAMUKY (3aKOH COXPaHEHHS dJICKTPUIECKOT0 3apsiaa, 3akoH Kynona, nomen-
YUATILHOCIb 2NeKMPOCMAMUYEcKo20 O, NPUHYUN CYREPRO3UYUL INeKMPUYECKUX Noell, npU SMOM
VKa3bl8asl YC08Us npuMeHumMocmu 3akona Kynona; a Takxe NpakTUYECKU BaXKHBIE COOTHOILICHUS: 3a-
koHbl OMa JJIg yyacTKa IeNu U I 3aMKHYTOM 3JIeKTpUYecKol nenu, 3akoH [xoyns—IJlenna, npa-
suna Kupxeoga, saxonwvt @apaoes 015 1ekmponusa);

onucvleams usulecKue npoyeccyl U AGNeHUs, UCNONb3YA GeIUYUHbL: nepemeujeHue, CKOpoCmb, YCKO-
peHue, UMnYIbc meia u CUcmemuvl mej, Culd, MOMEHM CUlbl, OagleHue, NOMEeHYUAIbHAs IHEP2Us, Ku-
Hemuueckas 3Hepeusl, MexaHuyecKkdas SHepeus, paboma CUuivl, YeHmpocmpemumenbHoe YCKOpeHue,
Cuna madxcecmu, Cuid Ynpy20Cmu, CUuia mpenusl, MOWHOCMb, IHePIUsl 63auMoOeticmeuss meia ¢ 3em-
NEl 8OIU3U €€ NOBEePXHOCIU, SHEPeUsl YRPY20U 0edhopMayuy NPYICUHBL; KOAUYECMB0 meniomvl, abco-
JIIOMHAsL memnepamypa mena, paboma 6 mepmMoOUHAMUKe, GHYMPEHHSSL IHEPIUsl UOeAIbHO20 OOHO-
amoMHO20 2a3a, paboma udeaibHo20 2a3d, OMHOCUMENbHAA B1ANCHOCMb 8030yxa, KII/[ udeanvnozo
Mensio8020 0sucamens; NeKmpudecKkoe noie, HanpAHCEHHOCMb NeKMpPU4ecKko20 Nos, HaANPA#CEH-
HOCMb NOJIsL MOYeYH020 3apa0d Ul 3APANCEHHO20 wapa 6 eaKyyme u 6 Oudiekmpuxe, NOMeHYua
NEKMPOCMAMUECK020 NOJISl, PA3HOCIb NOMEHYUANO08, DNIEKMPOOBUNCYIULAs CULA, CUNA MOKA, HANPS-
JHceHue, MOWHOCMb MOKA, 2NeKMpUYecKas EeMKOCMb NI0CKO20 KOHOEHCAmopd, CONpomueieHue
yuacmka yenu ¢ nocie008amenbHbiM U NapaulelbHblM COeOUHeHUeM Pe3UCMOPO8, IHEP2Us JIeKMpPU-
4ecKo2o noJis KOHOeHCamopa,

OOBSCHITH OCOOCHHOCTH MPOTEKAHUS (PU3NIECKUX SBICHUNA: MEXaHUIECKOE JIBUKEHUE, TEIUIOBOE JBH-
’KEHHE YaCTHIl BELIECTBa, TEIIIOBOE paBHOBECHE, OPOYHOBCKOE JBMKEHHE, U (y3Us, UCTIapeHHe, KUTle-
HHE U KOHJEHCAlUsl, IUIaBIE€HUE W KPUCTAUIM3ALMS, HAIIPABICHHOCTh TEIUIONEpeaayt, dJIeKTpU3alus
T€J, IKEUNOMEHYUATLHOCTb NOBEPXHOCMU 3APANCEHHO20 NPOBOOHUKA,

MIPOBOJUTH UCCIIEOBaHUE 3aBUCUMOCTH OJHOM (U3UUECKOM BETUUMUHBI OT IPYrOM C MCHOIb30BAHUEM
MPSIMBIX U3MEPEHUH: TP STOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YIbTATHI TOTYICHHON
3aBUCUMOCTH (PU3UUECKUX BEIIUUUH 8 8Ude epapuKros ¢ y4émom abCcoNomHuiX nocpeutHocmen usme-
peHutl, JienaTth BBIBOJIbI o pe3yibpTatam WCCIIeIOBAHMS,



MPOBOJIUTH KOCBEHHBIC MU3MEPEHUST (PU3UUECKUX BEIWYHMH; IPU 3TOM BHIOMPATh ONTHMAJIbHBIN Me-
TOJI U3MEPEHHUS, OLICHUBATh A0COJIIOTHBIE U OTHOCUTENIbHBIE NTOTPELTHOCTH MPSAMBIX U KOCBEHHBIX
U3Mepe-HUi;

npoooUmMb ONbIMbL NO NPOGEPKe NPEONIONCEHHOU 2UNOme3bl. NIAHUPOBAMb IKCHEPUMEHM, COOU-
Pamo 5KCNEPUMEHMANbHYIO YCMAHOBKY, AHATUUPOSAMb NOJYYEeHHble pe3ylbmambsl U Oeldmb 6bl-
800 0 cma-myce npeonoAHCeHHOU 2UNOMme3ol,

co0Jro1aTh npaBuila 6e3011acHOrO TPyAa MPU MPOBEICHUM MCCIIEJOBAaHUHN B paMKax y4yeOHOro 3Kc-
IIe- pUMEHTA, NPpaKkmuKkyma 1 y4eOHO-UCCIIE0BATEIbCKON U MPOEKTHON 1E€ATEIbHOCTH € UCIIOJIb-
30Ba-HUEM M3MEPUTEIbHBIX YCTPOUCTB U T1a0OpaTOPHOTO 000PYAOBAHMS;

pemaTh pacyE€THbIE 3a/1a4M C SBHO 3aJlaHHOM U HesaHo 3a0anHol HU3NIYECKON MOJEINBIO: HA OCHO-
Ba- HUM aHAJIM3a YCIOBUS 0OOCHOBBIBATH BHIOODP (PM3NYECKON MOJENH, OTBEYAIONIel TpeOoBaHu-
SIM 3a- 1a4M, IPUMEHATH (POPMYJIbL, 3aKOHBI, 3aKOHOMEPHOCTH U HOCMYIambl hU3U4ecKux meopuii
IIPU UC- TI0JIb30BAHUM MAaTEMATUYECKUX METOJOB PELICHMs 3ajjay, IPOBOAUThH PacuéThl HA OCHO-
BaHUU UMEIO- IIUXCS JaHHBIX, aHAIU3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METOABI PELLIEHUS C
y4€TOM TOJyUEH-HBIX PE3YJIbTaTOB;

pelIaTh KaueCTBEHHbIE 3a1a4l, mpebylowjue npuMeHeHUs. 3HaHUll U3 PA3HbIX Pa30esos UKOIbHO20
Kypca Quauku, a makdice uHmezpayuu 3HAHUN U3 Opyeux npeomemos eCmecmeeHHO-HAYYHO20
YUKIa: BBICTPAUBATh JIOTUYECKYIO LIETIOUKY PACCYKACHHUM C ONOPOM Ha M3yUEHHBIE 3aKOHBI, 3aKO0-
HOMEPHOCTUH (DPU3HYECKHE SBICHUS;

UCNONIb308aMb MeopemuiecKue 3Hanus O 00bACHEHUS OCHOBHBIX NPUHYUNOE PabOmbl UsMepu-
mejb-HblX NPUOOPOB, MEXHUYECKUX YCIMPOUCME U MEXHOI0SULECKUX NPOYECCOos;

WCIOJI30BATh TEOPETUUYECKHUE 3HAHUS MO (U3MKE B MOBCEIHEBHOHN JKM3HU Ui obecrieueHus 0e3-
oIlac- HOCTH NpHU OOpaLEHUH ¢ MPUOOpaMU M TEXHUYECKUMH YCTPOICTBaMH, JUIsl COXPaHEHUS
3JI0pOBbsI U COOJIIOJICHHUSI HOPM KOJIOTHYECKOI'0 MOBEICHUS B OKpYXKarollel cpere;

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

AHATUUPOBAMb U OYEHUBAMb NOCIE0CMEUs ObIMOBOU U NPOU3BOOCMEEHHOU 0esIMeNbHOCMU Yelo-
8eKa, CA3AHHOU C pu3uuecKuMU npoyeccamu, ¢ NO3UYUL IKOI02UUECKOU 6e30nacHocmu, npeo-
cmas- eHull 0 PayuoOHATbHOM NPUPOOONONL306AHUU, A MAKICE PA3YMHOM UCHONb3OBAHUU OO0-
CMUMNCEHULl HAYKU U MEeXHON02Ull 0Jis OAIbHeUue20 pa3sumisl 4ei08euecko2o ooujecmea;

MIPUMEHSTh Pa3InyHbIe CIIOCOOBI pabOThI ¢ HHPOpMaIUeil (HU3NIECKOTr0 COAEpkKaHUs ¢ UCIIOIb30Ba-
HUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJOTHIA: TIPU 3TOM HMCIIOJIb30BaTh COBPEMEHHBIC MH-
(dop- MallMOHHBIE TEXHOJIOTUH JJISl MTOUCKA, MepepadoTKU U NMpeabsBICHUS Y4eOHOH U Hay4HO-
NOMYJSAPHOIN HH(pOpMAIMY, CTPYKTYPUPOBAHMS U UHTEpIpeTaunu HH(GOpMaIuu, NoJyd4eHHOH U3
Pa3IMYHbIX MC- TOYHUKOB; KPUTUUYECKN aHAIM3UPOBATh MOJydyaeMyto HH(OPMALUIO U OYeHUBAMb
€€ 00CMo8epHOCMb KaK HA OCHOBE UMEIOWUXCS 3HAHUL, MAK U HA OCHO8E aHANU3A UCMOYHUKA UH-
Gopmayuu;

NpoAGIAMb 0P2AHU3AYUOHHbIE U NOZHABAMENbHbIE YMEHUSI CAMOCMOAMENbHO20 NPUOOpemeHUs HO-
6bLX 3HAHUL 8 Npoyecce GbINOJIHEHUS NPOEKMHBIX U YYUEOHO-UCCAe008amMeNbCKUX — padoom,
paloTaTh B TpyIIe ¢ BHIIOJHEHUEM Pa3IMYHBIX COLUAIIBHBIX POJIeH, MJIaHUPOBaTh paboTy rpyn-
IIbl, palo- HAJIIBHO PaclpeeNsiTh AeATEIbHOCTh B HECTAHJAPTHBIX CUTYALUsAX, aI€KBATHO OLIEHU-
BaTh BKJI4/1 KaXK-/10T0 U3 YUACTHUKOB I'PYIIIBI B PELLICHUE PacCMAaTPUBAEMOIl TPOOIIeMBI;

NPOAGIAMb MOMUBAYUIO K OYOyweli npoghecCUoHantbHoOU 0essmenbHOCmU o CReYUATbHOCMAM PUUKO-
MEeXHUYecK020 NPoQpu.is.

11 kaace

10

B npouiecce nzydenus kypca pusuku yrimyonénHoro u 6azoBoro ypoBHs B 11 kiiacce yyeHUK HayduTCS:

MOHUMATh (JIEMOHCTPUPOBATH) POJb (PU3UKU B SKOHOMUYECKOM, TEXHOJIOTMYECKOH, COLMAIbHON
U 3TUYECKOH cdepax AedaTeIbHOCTH 4YeJOBeKa; pojib M MECTO (PU3UMKHU B COBPEMEHHOM Hay4HOM
KapTHUHE MHUPA; POJIb aCTPOHOMUU B MPAKTUYECKON JEATEIbHOCTH YEJIOBEKAa U JAJIbHEHUIIEM Hay4YHO-
TEXHUYECKOM DPAa3BUTUU; 3HAUeHUe ONUCAMENbHOU, cucmemamusupylowel, O00bsACHUMENbHOU
U npocHOCMUYecKou @yHKyutli usudeckol meopuu — 31eKMPOOUHAMUKY, CHEeYUATbHOU Meopuu
OMHOCUMENbHOCMU, — K8AHMOGOU  Qu3uky, poib (U3NYECKOW Teopuu B GOPMHUPOBAHUU
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npeACTaBlIeHu 0 PU3NYecKoil KapTHHE MHUpPA, MECTO (U3NYECKOM KapTHHBI MHpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHHI O PUPOJE;

paznuyarh (YUUTHIBATH) YCIOBUS MPUMEHUMOCTH MOfeNeld (U3NYEeCKUX TNl M MPOLECCOB (SBICHHMN):
OHOPOJHOE  JJIEKTPUYECKOE U OJHOPOAHOE MAarHUTHOE IIOJis, TapMOHHYECKHEe KoyieOaHUs,
MaTreMaTHu4eCKUl MAasTHUK, WICAIBHBIA IPYKUHHBIM MAasTHUK, TapMOHMYECKUE BOJHBI, HICAJIbHBIN
KosieOaTeNbHbIN KOHTYp, TOHKAs JIMH3a; MOJIENIel aToMa, aTOMHOT0 S/Jpa U KBAaHTOBOM MOZIEJIH CBETA;
pa3nuyath ycloBUs (TPaHUIBI, OOJIACTH) TPUMEHUMOCTH (PU3NYSCKUX 3aKOHOB, HOHUMAMb
gceobwutl xapakmep @GYHOAMEHMANbHBIX 3AKOHO8 U O2PAHUYEHHOCMb UCHOIb308AHUS YACHHBIX
3aKOHO8;

aHAJIM3UPOBATh U OOBACHATH DJIEKTPOMArHUTHBIE TMPOLECCHl U SIBICHHUS, MCIOJIb3Ysl OCHOBHBIE
MOJIOKEHUSI Y 3aKOHBl JJIEKTPOJMHAMUKU U CIIEUUAJIbHOW TEOPUM OTHOCUTENBHOCTH (3aKOH
COXpaHEHUsl 3JIEKTPUUECKOro 3apsja, cuia Ammepa, cuwia JlopeHna, 3aKOH 3JIEKTPOMarHUTHOMN
UHAYKIMY, npaBuio Jlenua, cBsa3p DC caMOMHAYKIMHM B 3JIEMEHTE 3JIEKTPUYECKOM LEMH CO
CKOPOCTBIO HW3MEHEHHMS CHJIbl TOKA; TIOCTYJIAThl CHENHMaJbHOH TEOPHUH OTHOCHUTEIBHOCTHU
DOWHINTEHHA);

aHAJM3UPOBATh U OOBSACHATH KBAHTOBBIC NMPOLIECCHI U SBJICHUS, HCIIONB3YS IOJIOKEHUS KBAHTOBOM
¢usuku (ypaBHenue DiHmTeHa 11 porodddekra, mepsoiii U BTOpoit nocTynarsl bopa, mpuHIUI
COOTHOLIEHHsS HeompenenéHHocteil [eitlzenOepra, 3aKOHBI COXPAHEHHUs 3apsSIOBOTO M MacCOBOTO
YHCeN U DHEPTUU B SIIEPHBIX PEAKIUAX, 3aKOH PAJHOAKTUBHOTO pacIaja);

ONMHCHIBaTh  (DU3MUECKHE TMPOLECChl U SBIEHUS, HCIOJb3yd BEJIUYMHBI:  HANPsSHKEHHOCTh
AIIEKTPUYECKOTO  TOJs, [MOTEHLHANT 3JIEKTPOCTATUYECKOro TMOJis, pPa3HOCTh MOTEHIUAJIOB,
ANIEKTPONBUKYIAs CWJIA, WHAYKIUS MarHUTHOTO TIOJS, MAarHUTHBI TIOTOK, CcHiia AMIepa,
MHIYKTUBHOCTD, SJEKTPOJBIKYINAS CUJIa CAMOMHAYKIMHU, SHEPTUs MArHUTHOTO IMOJISI TPOBOJHUKA
C TOKOM, PEJIATUBUCTCKHIA MMITYJIbC, ITOJTHASI SHEPTHUsI, SHEPTHsI TIOKOSI CBOOOTHON YaCTHUIIBI, SHEPTHS
1 UMIynbe (POTOHA, MACCOBOE YHCIIO U 3apA SApa, SHEPTUS CBA3H sI/Ipa;

OOBACHATH OCOOCHHOCTH TPOTEKAaHUS (U3WYECKUX SBICHUI: SIEKTPOMAarHUTHAS WHIYKIUS,
CaMOMHIYKIIHS, PE30HAHC, MHTEePPEpEHIHS BOJH, AUQPAKIUSA, AUCHEPCHUs, TOJHOE BHYTPEHHEE
orpaxenue, (oroanekrpuyueckuii dhdext (porodrddekr), ampda- u Oera-pacnansl AAEp, ramMma-
U3Iy4YeHHUe siiep; pru3ndeckre NPUHIUITBI CHEKTPATBHOTO aHAIM3a U pabOTHI Jla3epa;

onpedensams HanpasieHue UHOYKYUU MAHUMHO20 NOJIsi NPOBOOHUKA C MOKOM, CUlbl Amnepa u cuivi
Jlopenya,

cmpoums uzodpasicenue, cozoagaemoe NIOCKUM 3€PKAIOM, MOHKOU JUH30U, U PACCHUMbIBAMb €20
Xapaxkmepucmuxu,

NPUMEHAMb OCHOBONONA2AIOWUE ACMPOHOMUYECKUe NOHAMUS, Meopuu U 3aKOHbl Ol aHAlu3a
U 00BACHeHUsL  QU3UYUECKUX NPOYeccos8, HNPOUCXOOSAUUX 6 36€30aX, 6 36E30HbIX CUCMEMAX,
8 MedHC2AaKMUYEecKoll cpeoe; 08UNCEeHUS HeDEeCHbIX mell, I80MI0YUL 36630 U BcenenHoll,

MPOBOAMTH HCCIIEOBAaHUE 3aBUCHMOCTEH (M3UYECKUX BEJIWYMH C MCIIOJB30BAHUEM MPSIMBIX
W3MEPEHUil: TpH O5TOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHUPOBATH PE3YJIbTATHl IONYYCHHON
3aBUCUMOCTH (U3MYECKUX BEJIUYMH B BUAE TIpapUKOB C y4€TOM aOCOJIOTHBIX HOIPEHIHOCTEH
M3MEpPEHUHi, IeNaTh BEIBOIBI 110 PE3YIIbTaTaM HCCIIeIOBAHUS;

MIPOBOANTH KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEITMUYMH; IPU 3TOM BBIOMpPATh ONTHUMAJIbHBIN METO
U3MEpEHUs, OLIEHMBaTh a0COJIIOTHBIE U OTHOCUTENbHbIE IOTPEIIHOCTH MPSMBIX M KOCBEHHBIX
U3MEPEHN;

MIPOBOAMTD OIBITHI MO MPOBEPKE MPEAJOKEHHONW TMIIOTE3bl: MJIAHUPOBATh IKCIIEPHUMEHT, cOOMpaTh
HKCMIEPUMEHTAIbHYIO YCTaHOBKY, aHAJM3MPOBATh IOJYYCHHBIE pPE3YJAbTaThl U JeJaTh BBIBOJ
0 cTaTyce NpPeI0KEHHOM THIOTE3bI;

ONUCHIBAMb MEMOObL NOTYYEHUSI HAYUHBIX ACMPOHOMUYECKUX SHAHULL,

cobmoarh mMpaBmiia 0€30MAaCHOTO Tpyla HpU IPOBEAECHUH HCCIEOBAHUN B paMKax y4eOHOro
OKCTIEPUMEHTa,  TMPAKTHKyMa ¥ Y4eOHO-MCCIENOBATENIbCKOW ¥ MPOEKTHOW  JICATEIbEHOCTH
C UCIIOJIb30BAHNUEM U3MEPUTENBHBIX YCTPOMCTB U 1ab0OpaTOPHOro 060pyA0BaHMS;

pemarb pacy€THbIE 3a7jadydl C SIBHO 3aJaHHON U HEsABHO 3a0aHHOU @QU3UYECKOU MOOenblo. Ha
OCHOBAHMHU aHajM3a yCJOBUS BBIOMpaTh (PU3UUYECKHE MOJENH, OTBedaroliue TpeOOBaHUAM 3aJlauH,
MPUMEHSTh  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOCTYJAarhl (QU3UYECKHX TEOpUH TpH
UCTOJIb30BAaHUM MAaTeMaTHMYECKUX METOJ0OB PELICHMs 3a/ady, MPOBOAUTH PacuéThl HA OCHOBaHUU
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UMEIOIIUXCSl TaHHBIX, aHAIM3UPOBATh PE3YJbTaThl U KOPPEKTHPOBATH METONbI PEHICHUS C y4ETOM
MOJTy4EHHBIX PE3yJIbTaTOB;

peliaTh KaueCTBEHHBIE 3aJjauu, TPeOyromue MPUMEHEHHs 3HAaHUN U3 Pa3HBIX Pa3JeioB IIKOIBLHOTO
Kypca GU3UKH, a makdce uHmezpayuu 3HAHUL U3 Opyeux npeomemos eCmecnmeeHHO-HaAyYH020 YUKIA.!
BLICIIPAUBAMY  JIOCUYECKYIO  YENOUKY  PACCYHCOCHULl  C ONOpOl  HA  U3YYEeHHble  3AKOHb,
3AKOHOMEPHOCMU U (puzuuecKue s8ienusl,

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

MPUBOANTh NMPHMEPHI BKJIAJa POCCUHUCKHUX H 3apyOC)KHBIX YUYEHBIX-(DU3UKOB B pa3BHTHE HAyKH, B
00BSICHEHHE TTPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHanu3UpoBamsb U OYeHU8amsv MNOCLe0CmeUs OblMOBOl U NPOU3BOOCMBEHHOU  OesImelbHOCIU
YenoseKd, CEA3AHHOU C u3uYecKUMU Npoyeccamu, ¢ NO3UYULL IKONLO2UYECKOU 0e30nacHoCmu,
npeocmasieHull 0 PAYUOHAIbHOM NPUPOOONONb308AHUY, A MAKICe PASYMHOM  UCHONb30BAHUU
OOCMUIICEHUL HAYKU U MEXHOI02Ull 051 OAIbHele20 Pa3umus 4eil08e4eckoco 0ouecmaed,
MIPUMECHSTh pasjaudHbie  CrocoObl  paboThl ¢ MHpOpManuend (U3HYECKOrO  COACPIKAHHS
C WCITIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJOTHH: TPH O3TOM HCIIOJIB30BaTh
COBpeMEHHbIC MH()OPMAIMOHHBIC TEXHOJOTHH JIJIs TIOMCKA, TIepepadOTKHU U MPEIbSIBICHUS y4eOHOU
Y HAyYHO-TIONMYJISIPHOW ~ WH(OpMAaIMK, CTPYKTYPUPOBAHHS U WHTEpIpeTanuu  WHGOpMAIUH,
MOJYYCHHOW W3 Pa3IMYHBIX MCTOYHUKOB; KPUTHUYCCKH aHAIU3UPOBAThH IMMOJIyY4aeMYI HH(OPMAIIHIO
Y OIICHMBATh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE HMMCIOIIMXCSI 3HAHWM, TaK M HA OCHOBE aHAIIM3a
HMCTOYHHMKA MH(POPMALINH;

NPOSIGNIAMb  OP2AHU3AYUOHHbBLE U NO3HABAMENbHbIE YMEHUs. CAMOCMOSIMENbHO20 NpUuodpemenus
HOBBIX 3HAHUIL 8 NPOYecce BbINOTHEHUsL NPOSKMHbIX U Y4eOHO-UCCIed08amenbeKux pabom, padboTarb
B TPYIIEC C MCIIOJHCHHEM pPa3IMYHbIX COIUAIBHBIX pPOJICH, IUTAHUPOBaTh paboOTy TPYIIIIBL,
paIMOHATILHO PACIIPENEITh JCATCIBHOCTh B HECTAHIAPTHBIX CHUTYAllUAX, aJeKBaTHO OICHUBAThH
BKJIQJI K&XKJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBL;

nposGIANb MOMUBAYUIO K OVOVueli npoghecCUOHaIbHOU 0esimelbHOCHU N0 CHeYUATbHOCMSM (DU3UKO-
MeXHUYECKO20 npoghuns.



COAEPKAHUE YYEBHOI'O ITPEIMETA «®PU3UKA»

10 kaace

bazoBsIii ypoBenb (2 yaca)

YrayOnenusiii ypoBeHs (5 4acoB)

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

Tema 1. ®usnka U METOIbI HAYYHOTO MMOo3HaHKs (6 4acoB)

Du3uka — Hayka o npupoze. Hayunbie METOBI MO3HAHUS OKPYKAKOLIETO MU-
pa. Posib sKcIiepuMeHTa U TEOpUH B MPOLIECCE MO3HAHUS MPUPOJIbI. JKCIe-PH-
MeHT B (pu3uke. MojenupoBanre (GU3NIECKUX SBICHUN U TIPOIIECCOB.
HayuHnble runore3sl. PU3nyecKue 3aKOHbI U TEOPHUH. | paHULIbI IPUMEHUMO-
cTH (U3UYECKUX 3aKOHOB. [IpuHIMI cooTBeTCTBUSA. POJIb M MECTO (DU3HKHU B
(bopMHpPOBaHNY COBPEMEHHOW HaAyYHOW KapTUHBI MUpPA, B IPAKTUIECKOM Jes-
TEJILHOCTH JTIOACH.

JlemoHcTpanuu 1. AHanoroBsie U U(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOM-
[MbIOTEPHBIC JATYUKHU

dusnka — (pyHIaMeHTanbHas HayKa o mpupoje. Hay4unslii MeTos mo3na- Hus
1 METO/IbI MCCIICAOBAHUS (PU3MUECKUX SBJICHUN. DKCIIEPUMEHT U TEOPHUSB
[Ipoliecce Mmo3HaHus npupoibl. Habmonenre u s3kCciepuMeHT B (pU3HKeE.
Cnocobul usmepenus Quzudeckux seauyul (AHaI02o8vie U Yyugdposuvle usme-
pumenvuvie npubOpsl, KOMIBLIOMEPHBIE damyuKossle cucmemvl). [locpewiro-
cmu usmepenull puzuLecKux eIuduH (aOCOIOMHAsL U OMHOCUMENbHASL).
MonenupoBanue (HU3UYECKUX SBICHUH U IPOIIECCOB (MaTepHaIbHas TOUKa,
A0COIOTHO TBEPIOE TEJIO, UACaTbHAS )KUJIKOCTh, UJCAbHBIN a3, TOUeUHbII
Bapsin). ['unoresa. dusnueckuii 3aK0H, TPaHULIBI €TI0 IPUMEHUMOCTU. PU3U-
ueckas Teopusi. Poib u Mecto pusuku B GOpMUPOBAHUN COBPEMEHHOM Hayu-
HOM KapTUHBI MUPA, B IPAKTUYECKOU IEATEIbHOCTH JIFOJICH.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul, NPAKMUKYM
1.  Hsmepenue cunvl moka u Hanpsaxicenus 8 yenu NOCMOSIHHO20 MOKa

NPUNOMOWU AHATIO208bIX U YUDPOBLIX USMEPUMETLHBIX NPUOOPOS.

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

Mepe-HUsl QU3UYeCKUX 8eIUUH NPU HOMOUU KOMNLIOMEPHBIX OaMUYUKO8.

Tema 2. Mexanuka (18 gacoB)

Tema 2. Mexanuka (35 yacos)

2.1 Kunemaruka (5 yacoB)

2.1 Kunematuka (10 gacoB)
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Mexannyeckoe JBHKeHHE. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBHXKCHMSL.
Cuctema otcuéra. TpaekTopus.

[lepemerieHue, CKOPOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTb) M YCKO-
[pEHNE MaTepualbHON TOYKH, UX IMPOEKIUU HA OCH CHUCTEMBI KoopauHar. Cio-
PKEHUE IIEPEMELLEHUN U CJI0KEHHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOpEHHOE MpsiMoJinHeitHOe aBrkenue. ['paduxu 3a-
BHCHMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U IIEPEMEIIECHUS MaTe- pU-
QIbHOM TOYKU OT BPEMEHH.

CBoOoHOE TTaieHre. Y CKOpeHHe CBOOOHOrO MaICHHUS.

KpusosmHeliHOe ABMKeHUE. [[BU)KEHUE MAaTEPUAIIBHOM TOYKH 110 OKPY’KHO-
CTH C OCTOSIHHOM 11O MOJYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTb, JIMHEIHAs
ckopocTb. [lepron u yactora oOpaieHus. LleHTpocTpeMUTENBHOE YCKOpE-

Mexanuueckoe aBmkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
CucreMa oTcuéra.

[ [psimas u obpamuas 3a0a4u MexaHuKu.

Paouyc-6ekmop mMamepuaibHol mo4KU, e20 NPoeKyuu Ha OCU CUCmeMbl KO-
opounam. TpaekTopus.

[lepemerienue, CKOPOCTh (CPEHsAS CKOPOCTh, MTHOBEHHAs CKOPOCTb) U YCKO-
[pEHIE MaTePHALHOW TOYKH, UX TPOCKIIMHM Ha OCH CUCTEMBbI kKoopauHat. Cio-
PKEHHE MTEPEMEILICHUIN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJMHEIHOE IBUXKEHHE. 3aBHCH-
MOCTh KOOPAHMHAT, CKOPOCTH, YCKOPEHHUS W IMYTH MaTepUaTbHOW TOYKH OT
BpEMEHH U UX TpadUKU.

CBoOoaHOE majgeHue. YCKOpeHue CBOOOAHOTO MaAeHUs. /[eudiceHue mena,

Hue. Texnuueckue ycmpoucmea u npakmuyeckoe npumereHue. CIuaoMeTp,

OpouieHH020 N00 y2i0M K 20pU30HMY. 3a8UCUMOCTb KOOPOUHAM, CKOPOCMU
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IBUKEHUE CHAPSIOB, LIETIHBIE U peMEHHBIE TIEPEeIayn.
/lemoncmpayuu
1.  Mopaenb cUCTEMBI OTCUETA, MIUTFOCTPALMS KHHEMAaTHUECKUX XapaK-
TEPU-CTUK JIBUXKECHUS.
2. IIpeoOpazoBaHue NBMXKCHHH C UCITOIB30BAHUEM ITPOCTHIX MEXaHU3MOB.
3. [lagenue Ten B BO3yXe U B pa3pesKEHHOM ITPOCTPAHCTBE.
4.  HaOGmoneHue IBHKCHHs TeJla, OPOIICHHOTO MO/ YIJIOM K TOPU30HTY U
rO-pU30HTAIIBLHO.
5. 3mepenue yckopeHust CBOOOHOTO MaICHUS.
6. HammpaBnienue ckopocTu mpu ABUKEHUU IO OKPYKHOCTH.
Yuenuueckuii skcnepumenm, nabopamopuvie pabomol’

1.  U3yuyeHue HEpaBHOMEPHOTO JIBHKEHUS C IIENBIO OMPEIeNIeHUs MIHO-
BEH-HOM CKOPOCTH.
2.  HccnemoBaHue COOTHOLICHUS MEXKIY MYTSAMH, TPOUICHHBIMU TEIOM

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

3. zydyeHnne nBMKCHUS MIApUKa B BI3KOH KUIKOCTH.

4. N3yuyeHne IBUKEHHS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

U YCKOPEHUsl MAmepUuanbHol mouky om epemenu u ux epaghuxu. KpuBonunei-
Hoe JBIbKeHHeE. J[BIKeHre MaTepraibHOM TOUKH 10 OKPY>KHOCTH. YTIIOBask U JIH-
HeiiHast ckopocTh. [lepros u yacrora obpamenus. LleHTpocTpe-MuTenpHOe
(HOpMaJIbHOE), KacaTeIbHOE (TAaHTCHITHAIBHOE) U TIOJTHOE YCKOPEe-HUE MaTepH-
AJIbHOM TOUYKHU.

Texuuueckue ycmpoiicmea u mexnHoio2uyecKue npoyeccwyl: CIuIOMETp, IBU-
PKCHHE CHApSIOB, IEMHBIC, IIecTepéHYaTbie U PEeMEHHBIC Iepelayu, CKo-
pocmuvle 1ugmot.

/lemoncmpayuu

Mojienb CUCTEMBI OTCUETA, MILTIOCTPAII KUHEMATHYECKUX XapaKTePUCTHK
ITBUKCHISL.

Cnocobwi ucciedosanus 08UNCEHUIL.

U nntocmpayus npedenvho2o nepexooa u usmepeHue MCHO8EHHOU CKOPOCU.
[IpeoOpa3oBaHue ABUKEHHM ¢ UCTIOIB30BAHUEM MEXAHU3MOB.

[TageHre Ten B BO3IyXe U B pa3peKCHHOM IPOCTPAHCTBE.

Haburoienue nBM>KeHus Tea, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPH-
3OHTATBHO.

HamnpaiieHne CKOpOCTH MPH IBUKEHUH 110 OKPY>KHOCTH.

/ Ipeobpazosanue y210801l CKOpOCmu 8 pedyKmope.

CpasHenue nymeiti, mpaekmopuii, CKOpoCmeti 08UNCEHUS 0OHO20 U MO20 Hce
mena 6 pazuvix cucmemax omcuéma.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, npakmuxym 3yde-
HUE€ HEPAaBHOMEPHOTO JBIKEHUS C IIENIbI0 ONpeAeNeHNs] MTHOBEHHONCKOPO-
CTH.

3 mepenue ycKopeHus npu NpAMOJIUHEUHOM PABHOYCKOPEHHOM O8UNCEHUU
10 HAKJIOHHOU NIOCKOCMIU.

Vccnedosanue 3a8UcuMoOCmuy nymu om 8pemeHu npu pasHoyCKOPEHHOM O8U-
DICeHUU.

/3mepenue yckopenus c80000H020 NAdeHusi (PeKOMEHOOBAHO UCHONb306A-
Hue yugposoti 1abopamopuu).

3ydyeHune ABMXKEHUS Tela, OpPOLIEHHOTO TOPH3OHTalIbHO. [Iposepka euno-
mesvl 0 NPAMOU NPONOPYUOHANLHOU 3A8UCUMOCIU MeHCOY OAbHOCMbIO NO-

1éma u HAuaIbLHOU CKopocmbio meild.

2 3pecb U fanee NPUBOAMUTCA PACLUMPEHHDIN NepedeHb 1abopaTopHbIX PaboT M OMbITOB, U3 KOTOPOTO yYUTENb AeaeT BbIGOP N0 CBOEMY YCMOTPEHMIO € y4EToM BbiGpaHHoro YMK 1 umetolierocs o6opyaoBaHus.
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/13yuenue 08udiCeHUs mena no OKPYHCHOCIU C NOCMOAHHOU HO MOOYIIO CKO-
pocmuio.

Vccnedosanue 3a8ucumMocmu nepuooa 0opaujeHus KOHU4ecko2o0 MAasmHuKkd
om e2o napamempos.

2.2 Jlunamuka (7 4yacoB)

2.2 lunamuka (10 gacoB)

[IpuHiun otHocuTenbHoCcTH ["anunesd. IlepBoiii 3akon HetoTona. Muepuuans-
HbIC CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ilpunuun cynepnosunuu cui. Bropoit 3akon HeroToHa
JUIsl MaTepuaibHOM TOYKU. Tpetuil 3akoH HproTOHA 11 MarepuanbHBIX TO-
YECK.
3akoH BcemupHoro taroreHusa. Cuna tspkectu. IlepBas kocMuueckast cko-
[POCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenue. Bunbl Tpenust (mokos, ckonbxeHus, kaueHus1). Cumna tpenus. Cyxoe
Tpenue. Criia TpeHUsI CKOJIBKEHUS U cuita TpeHus nokosi. Koaddurment tpe-
Hus. Cuiia CONPOTUBIICHUS NPU ABUKEHUU TEJIa B AKUIKOCTH WM rase.
[locTynarenbHoe U BpallaTeabHOE ABMKEHUE aOCOIIOTHO TBEPIOTO TeNa.
MOMEHT CUJIBI OTHOCUTENIBHO OcH BpaleHus. [limeuo cubl. YcioBus paBHO-
BeCUs TBEPIOIO Tea.
Texnuueckue ycmpoiicmea u npakmuieckoe npumenerue: MOIIUITHUKY,IBU-
PKEHNE UCKYCCTBEHHBIX CITyTHHKOB.
/lemoncmpayuu
. SIBrIeHMEe nHEpUUH.
. CpaBHEeHUE Macc, B3aUMOJIEHCTBYIOIUX TEl.
. Bropoii 3akoH HeroToHa.
. U3mepenue cuil.
. Croxenue cui.
. 3aBUCHUMOCTH CHIIBI YIIPYTOCTH OT JIe(hopMaIinu.
. HeBecomocTth. Bec Tena npu yCKOpEeHHOM MOABEME WM MAJICHUMU.
. CpaBHEHUE CUII TPEHUS TIOKOSI, KAUEHUS M CKOJIb)KEHUS.
. YcnoBus paBHOBecus TBEpAOTO Tena. Buabl paBHOBecusl.
Yuenuueckuit sxcnepumenm, nabopamopnwvie pabomot

1. V3ydenue nBrxeHus Opycka 1o HaKJIOHHOM MIIOCKOCTH.

2. UccrnenoBanue 3aBUCHMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIIUX B MIPYKHHE

O©oOo~NOoO Ok WNBEF

[TepBriii 3akoH HeroToHa. MHeprmanbuble cucTeMbl orcuéra. [IpuHuun ot-
HocutenbHOCTU ['anmunes. Heunepyuanvhvie cucmemvl omcuéma (onpede-
1enue, npumepol).

Macca tena. Cuina. [IpuHuun cyneprno3uiuuu cuil.

Bropoii 3akoH HetoTOHA 1151 MATEpUAIBHON TOYKH.

Tpernii 3akoH HpI0TOHA 1J11 MaTepuaibHbIX TOYEK.

3aKOH  BCEMHUPHOTO TSITOTEHUS. IKGUBANEHMHOCMb  2PAGUMAYUOHHOU
U UHEPMHOU MACCHI.

Cuna TsDKeCTH. 3a8UcUMOCmb YCKOpeHUs c860000H020 NAOEHUsL OM BblCOMbl
HaO nogepxHOCMbIO NiaHemvl U om 2eocpaguueckol wupomol. Jleudsxicenue
HeOecHblx men u ux cnymuukos. 3akonvl Kennepa. llepBas xocmuueckas
CKOPOCTb.

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

Cuina tpenus. Cyxoe TpeHue. Cuiia TpeHHUs! CKOJIbKEHUS U Cuila TPEHUs MOo-
kosi. Koaddumument tpenus. Cuna COnmpOTUBIECHUS TPH JIBMIKEHUU TeEJa B
PKUJIKOCTU WM Ta3e, eé 3asUcuMoCcmy Om CKOPOCHU OMHOCUMENbHO20 O8U-
biceHus.

/[asnenue. [ uopocmamuuecxkoe oaenenue. Cuna Apxumeoa.

Texuuueckue ycmpoucmea u mMexHONO2UYecKue npoyeccovl: TOAINIHUKHY,
IIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

/lemoncmpayuu

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

[/ [punyun omHocumenrbHOCmu.

[Kauenue 06yx yunuHopoe unu wapos pasHol Maccvl ¢ 0OUHAKOBbIM YCKO-
peruem omnocumenbHo HeUHepYUaIbHOU CUCeMbl OMCYEéma.

CpasHenue pasnooelicmayroujeli NPUIONCEHHbIX K Mmely CUll ¢ npouszsede-
HUeM MAcCbl mena Ha e20 YCKOpeHUue 8 UHEPYUATbHOU cucmeme Omc4éma.
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1 pe3MHOBOM 00pasIie, OT Ux Je(opMaIuy.
3. MccnenoBanue ycaoBuii paBHOBECHS TBEPOIO Tella, UMEIOIIEro OCh Bpa-Iiie-
HIA.

[Pagerncmeo cul, 03HUKArOWUX 8 pe3yibmame e3aumooeticmeus mei. zmepenue
lwacc no ezaumooeticmeuio.

Hegecomocmep.

Bec Tena nmpu yCKOPEHHOM MOIBEME U TTaJICHHN.

[ [enmpobedicHble MexaHu3Mbl.

CpaBHEHUE CHJI TPEHUSI TIOKOSI, KAYCHUS U CKOJIbKCHHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, npakmuxym V3me-
[PCHIE PAaBHOICHCTBYIOIICH CHII ITPH IBHXKEHUU OpycKa 110 HaKJIOHHOUIIIIOCKO-
CTH.

/Iposepka cunomesvl 0 HE3ABUCUMOCTIU BPEMEHU OBUINCEHUsL OPYCKA NO
HAKIOHHOU NIOCKOCMU HA 3A0AHHOE PACCMOsIHUE 0N €20 MACCHL.
ccnenoBane 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKHHEH
[PE3MHOBOM 00pasiie, oT uX JnehopManuu.

U3yuenue 08UdICEHUsL CUCTIEMbL e, C8S3AHHbIX HUMbIO, NEPEKUHYMOUL Ye-pe3
né2Kuti O10K.

H3mepenue koaghghuyuenma mpenus no eeiuyune y2no6020 kodghguyu-
enma 3asucumocmu Fup(N).

Vccnedosanue 0sudicerust OPYCKa no HAKIOHHOU NAOCKOCMU C NePeMeHHbIM
Koo huyuenmom mpenusi.

U3yuenue 08udCeHUsl 2py3a HA 8ALY C MPEHUEM.

2.3 Craruka tBepaoro tena (5 yacos)

AOcomoTHO TBEpHmoe Teno. IlocTymarenbHOoe W BpallaTEIbHOE JIBHXKCHHE
TBEPAOro Tena. MOMEHT CUiIbl OTHOCUTENIBHO OCH BpaileHus. [linedo cuibl.
CnojxeHue Cwil, NPUIIOKEHHBIX K TBEpHoMy Teny. LleHTp Tsbkectu Tena.
YcinoBus paBHOBecusl TBEPAOro Tejia. Y CToiuMBOe, HEycTounBOe, Oe3pas-
ITNYHOE PAaBHOBECHE.

Texnuueckue ycmpoticmea u mexHOI02UYEeCKUe npoyeccovl. KPOHUITEHH,
CTPOMTENBHBIN KpaH, pelE€TuaThle KOHCTPYKIUH.

/lemoncmpayuu

Y cnoBus paBHOBecus. Bupl paBHOBeECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npakmuxym Vccne-
TOBaHME YCIIOBHUI paBHOBECHs TBEPAOIO Tella, UMEIOIIEro OCh Bpa-IlEeHUs.
KoHCTpyHpoBaHHE KPOHIITENHOB M PACYET CHJI YIPYTOCTH.
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3yueHre yCTOMYMBOCTH TBEPIOTO TEJa, MMEIOIIETO TIJI0MIA b OTIOPHI.

2.3 3aKoHbI cOXpaHeHHs B MexaHuKe (6 yacoB)

2.4 3akoHbl coxpaneHust B MmexaHuke (10 yacos)

MIMIysibC MaTepuanibHON TOUKH (T€a), CUCTEMbI MaTepHAIbHBIX TOUeK. 1Mm-
[1yJIC CUJIBI U U3MEHEHHUE UMITYJIbCa TEJIA.
3aKOH COXpaHEHMsI UMITYJIbCca. PeakTHBHOE IBUKEHUE.
Pabota cuibl. MOIHOCTD CHIIBL
KuHeTnueckas sHeprust MaTepuaibHOM Touku. Teopema 00 U3MEHEHUU KU -
HETHYECKOM SHEPIUU.
[TorennuansHas sHeprus. [loTeHnuanpHas sHeprus ynpyro 1eopMupoBaH-HON
npyxuHel. [loTeHnManbpHas sHeprus Tena Boim3u nosepxuHoctu 3emin. [loren-
[[1aJIbHbIE M HENOTEHIMAIbHbIE CUIbl. CBsI3b PAaOOTHI HEMOTEHLIUAIb-HbIX CHUJI C
I3MEHEHNEM MEXAHWYECKOM SHEPIruu CUCTEMBI TeJl. 3aKOH CO- XpaHEHHS MeXa-
HUYECKOW SHEPTUU.
Ypyrue u Heynpyrue CTOJIKHOBEHUS.
Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHerue. BOIOMET, KONEp,
[IPY>KUHHBIN TUCTOJIET, JBUKEHUE PAKET.
Vlemoncmpayuu
1. 3akoH coxpaHEeHUs UMITYJIbCA.
2. PeakTHBHOE JIBUXKEHUE.
3. Ilepexo mOTEHIMATBHOM SHEPTHH B KWHETUYECKYIO M 00OpaTHO.
Yuenuueckuit sxcnepumenm, nabopamopnvie padomot
1.  H3yuenue aOCOIIOTHO HEYNPYIOro yJaapa ¢ HOMOIIBIO IBYX OJUHA-
KOBBIXHUTSHBIX MasiTHUKOB.
2.  HccnenoBaHue cBS3U pabOThI CHIIBI C U3MEHEHHEM MEXaHUUYECKON
SHEP-THUH TeJla Ha IIPUMEPE PACTSHKEHUS PE3UHOBOTO XKIyTa.

MIMITyibC MaTEepUAIIBHONW TOYKH, CUCTEMBI MATEPUAIbHBIX TOYEK. [[enmp
lvacc cucmembl MamepuanbHulx mouek. Teopema o 0udiceHuu yeHmpa
lmacc.

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

PeakTBHOE NBHIKEHUE.

(Momenm umnynvca mamepuanorot mouku. Ilpedcmasnenue o coxpaneruu
MOMeHmMa UMNYIbCA 8 YEHMPATbHBIX NOJIAX.

PaGoTa critbl Ha MaJIOM U Ha KOHEYHOM TiepeMemieHu. [ paguueckoe
npeocmasienue pabomsi cuibl. MOITHOCTD CHIIBI.

Kunernueckast 3Heprusi MaTepuaabHOU Touku. Teopema 00 M3MEHEHUUKUHE-
TUYECKOM SHEPTrUU MaTepUAIbHON TOUKH.

[loTeHManbHbIE U HEMOTEHIUMANIbHBIE CUJIbl. [lomenyuanvras suepeus. 1lo-
meHyUaNbHAas SHEpeUs Ynpy20 0edhopmupo8anHou npyicutnsl. Ilomen- yu-
anvHas sHepeus mena 6 0OHOPOOHOM 2pasumayuornom noe. [lomenyu-ano-
Has SHepeus mena 8 2pasumayuOHHOM nojie 0OHOPOOHO20 Wapa (6HYmpu u
eHe wapa). Bmopas kocmuueckas ckopocmo. Tpembvs kocmuie-ckas cKo-
pocmo.

CBs3b paOOTHI HEMTOTEHIIMAIBHBIX CHJI C U3MEHEHUEM MEXaHU4eCKOH sHep-
TUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON SHepTUu. Ynpy-eue u
Heynpyaue cmoKHOBEeHUs.

Ypasnenue bepnynnu 015 udeanvbHou H#CUOKOCMU KAK Cle0CmEue 3aKOHACO-
XpaneHus MexanuyuecKkol IHepeuu.

Texuuueckue ycmpoticmea u mexHojo2udeckue npoyeccuvl: ABIKEHUE pa-
KeT, BOJOMET, KONEP, MPYNKUHHBIM MUCTOJET, eUpocKon, guayproe kama-
HUe Ha KOHbKAX.

/lemoncmpayuu

3aKOH COXpaHEHUs UMIylibca. PeakTuBHOE ABMKeHUE. M3mepenue mouy-
HOCMU CUbL.

3 menenue snepauu mena npu cogepuienuu pabomeol.

B3anMHble npeBpalieHnss KUHETUUECKOW U MOTEHUUATbHON SHEPTUil mpu
NeiCTBUM Ha TEJIO CHJIbI TSDKECTH U CUilbl yrpyroctu. Coxpanenue sHep-
euy npu c60600HOM NAOEHUU.
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Yuenuueckuii sxcnepumenm, nabopamopnuie padomoi, npakmukym
1. U3mepenue umnynvca mena no mopmMo3HoMy nymu.
2. Usmepenue cunvl msaeu, ckopocmu Mooenu 21eKmpomoouns u MOuHo-
cmu Cubl mszu.
3. Cpasnenue uzmeneHus UMNYabca meaa ¢ UMNYIbCOM CUTbL.
4. Hccnedosanue coxpaneHus UMNYibCa Npu ynpy2om 63aumooeticmeuul.
5. U3mepenue Kunemuueckou sHepeuu meia no mopmo3HoMy nymu.
6. CpasHnenue usmeHeHUss NOMEHYUATbHOU IHEPSUU NPYICUHBL C pAOOMOL
CUTIbL MPEeHUs.
7. Onpeoenenue pabomvl cUbl MPeHUsi NPU O8UNHCEHUU MeJld NO HAKIOHHOU
NJI0CKOCMU.

Tema 3. MonekyssipHas hpusuka u TepMoanHaMuka (24 gaca)

Tema 3. MonekysisipHast ¢pusuka u TepMoauHaMuka (49 gacos)

3.1 OCHOBBI MOJICKYJISIPHO-KHHETHYECKO# TeopuH (9 yacoB)

3.1 OCHOBBI MOJICKYJIIPHO-KHHETHYECKO# Teopuu (15 gacon)

(OCHOBHBIE TOJIOXKEHUSA MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
ob6ocHoBaHue. bpoyHoBckoe nBuxenue. Juddysus. Xapakrep ABHKEHHUS U
B3aMMOJECHCTBHUS YacTHL] BelecTBa. Moenu CTpoeHus ra3os, JKUIAKOCTEH U
TBEPABIX TEJI U 00BICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJEIIEH.
Macca u pazmeps! Mosiekyil. KonndectBo BemectBa. [locrossHHas ABoraapo.
TerutoBoe paBHOBecue. Temneparypa u e€ nzmepenue. lllkana temneparyp
[lenbcust. Monens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-
KMHETUYECKOW TeOpuH HiealbHoro raza. AOCoIt0THas TeMneparypa Kak mMe-
[pa cpeHel KMHETUYECKOW SHEPTUH TEIJIOBOIO ABM)KEHNUS YaCTHULL rasa.
[[Ixana remneparyp KensBuna. ['a30BbIe 3akOHBL. Y paBHeHNE MeHaemne-
eBa—Kuaneiipona. 3akoH /lansToHa. M30mpouecchl B HealnbHOM Iase ¢ Mo-
CTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacraBieHue n3omnpo-
[1IeCCOB: M30TEpMa, U30X0pa, H300apa.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHerue: TepMOMeETp, 6apo-

MeTp.
/lemoncmpayuu
1. OMBITHI, JOKA3BIBAIOIINE TUCKPETHOE CTPOEHUE BEIeCTBa, GOTO-

rpaduUMOJIeKyJl OPraHUYECKUX COSAMHEHUM.
2. OnpbITh! IO U QY3UH KUAKOCTEH U Ta30B.
3. Mozenb GpOyHOBCKOTO IBUKEHHUS.

4. Monens onbita lllTepHa.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYIIApHO-KHHeTHuueckoil Teopun (MKT), nx
orbITHOE 00ocHOBaHue. [{uddy3us. bpoyHoBckoe JBrKeHHEe. XapakTep
TBUOKSHMS U B3aMOJICHCTBHS YaCTHI] BellecTBAa. MoJenu CTpOeHHs ra30B,
PKUJIKOCTEH U TBEPIBIX TN M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
bTHX Mojeneil. Macca u pa3Mepsl MoJiekyn (aTomoB). KonudectBo Berie-
ctBa. [locrossHHas ABoraapo.

TerioBoe paBHOBecue. Temmneparypa u criocoOs! €€ n3mepenus. [lkana
remneparyp Llenbcus.

Monens uaeanbHoro raza B MKT: yacTuiisl raza IBHKYTCS XaOTUYECKUU

HE B3aUMOJICHCTBYIOT APYT C IPYTOM.

["a30BbIe 3aKOHBI. YpaBHeHUe MeHnaeneeBa—KianeiipoHa.

AOcomtoTHas TemnepaTypa (1kaia remneparyp Kenbsuna). 3akon Jlans-
TOHA.

30mporiecchl B U1€aTbHOM Ta3e ¢ MOCTOSTHHBIM KOJTMYECTBOM BEIIECTRA.
['pacduueckoe mpencTaBiIeHHE U30MPOIIECCOB: U30TEPMa, U30X0Pa, U30-

Oapa.

CBs13b MEX]1y JaBJICHUEM U CPEIHEN KHHETUYECKOM YHEprue mocTyna-Teib-
HOTO TEIJIOBOTO JBMXKCHHS MOJICKYJT HACATBHOTO ra3a (OCHOBHOE YpaBHEHHE
MKT uneanbHOrO rasa).

Ces13b abconromuot memnepamypvl mepMOOUHAMUYECKOU CUCTEMbL CO CPeO-Hell

KUHEMU4ecKol 3Hep2ueﬁ nocmynamelbHoco menjiloo2co osudiceHus eé

19




S. OnbITHI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3alMO-JCHCTBHUS.
6. Mozenb, WILTIOCTPUPYIOIIAsk IPUPOAY AaBJICHUS ra3a Ha CTEHKU COCY/Ia.
7. OnbIThI, WIUTIOCTPUPYIOLINE YPaBHEHHUE COCTOSIHUS UJI€AbHOIO T'a3a,
U30-TIPOLIECCHI.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomal

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

PCKEH-HOTO rasa.

yacmuy.
Texuuueckue ycmpoticmea u mexHono2uyecKue npoyeccol: TepMOMeTp, Oa-
[POMETP, noIyUeHUe HAHOMAMEPUAos.

/lemoncmpayuu

Mosenu IBUKEHHS YaCTHII BELIECTBA.

Moiens OpOYHOBCKOTO JBUKCHHS.

B110eoponuk ¢ 3anucsio peaibHo20 OpOYHOBCKO20 OBUINCEHUS.

Jlnddy3us sxuaKocTeit.

Monenb onbiTa LlTepHa.

[ IpuTsykeHnEe MOJIEKYIL.

Moieny KpUCTaNTNYECKUX PEIIETOK.

Habutoienue u uccieoBaHue U30MpOIECcCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomut, npakmuxym Hcce-
Dosane npoyecca yCmaHo8/eHUss Menjio8020 pasHo8ecUs npu men-1000mexe
Leorcoy eopsueti U X0100HOU 80001

U3yuenue uzomepmuieckoeo npoyecca (PeKomeH008aHo UCNOIb30BAHUE
yughposoil 1abopamopuu).

3yuenue uzoxoprozo npoyecca. M3yuenue uzobapHozo npoyecca.

/Iposepka ypasHenus: COCMOsHUSL.

3.2 OcHoBBI TepMouHaMUKH (10 gacoB)

3.2 OcHoBbl TepmoauHamMuKH (20 yacos)

TepmonnHamu4deckas cucteMa. BHyTpeHHsIS SJHEprus TEPMOJUHAMAYECKON
CUCTEMBI U cr1oco0bl €€ n3MeHeHus. KonnyecTBo TemioTsl U padora. BHyT-
[PEHHsI DHEPrUsl OJHOATOMHOIO MIEAIIbHOIO ra3a. Buabl remionepenauu:
TeIIONPOBOIHOCTh, KOHBEKIMS, U3TyYEHHE. Y IeJIbHAs TEIUNIOEMKOCTh Be-
iectBa. KonuuecTBo TEIIOTHI IPH TEIJIONEpEAAYE.

[lonstre 06 agnabatHoM mpouecce. [lepBbiif 3aKoH TepMoauHaMuku. [lpu-
MEHEeHHEe MEPBOTo 3aKOHAa TEPMOAMHAMHUKHU K HM3omporeccam. ['padudeckas
MHTEpIpeTalys paboThl rasa.

Bropoii 3akoH TepmoanHamMuKu. HeoOpaTuMocTh Mpo1eccoB B pUPOJIE.
TennoBsie MamuHbl. [IpuHIIATIBEI 1eCTBUS TETUIOBBIX MammH. [Ipeodpazo-
BaHUs SHEPrUM B TeroBbix MammHax. KIIJI TemoBoi Mmammssl. [ukn Kap-
HOo u ero KII/I. Dxonornyeckue npo0daemMbl TEMIOIHEPTETUKH.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHerue: IBUraTteib BHyT-
[pPEHHETo cropaHusi, ObITOBOI XOJIOAUIBHUK, KOHIULIUOHED.

/lemoncmpayuu

Tepmoounamuuecxas (T/]) cucmema. 3aoanue enewnux ycnosuti ons T/] cu-
cmembl. Buewinue u snympennue napamempuni. Ilapamempor 1/] cucmemol
Kak cpeOHUe 3HaA4eHUsl BeUYUH, ONUCHIBAIOUUX e€ COCOsHUE Ha MUKDO-
CKONUYECKOM YpOGHe.

[Hynesoe nauano mepmoounamuxu. Camonpouseonvras peraxcayus T/] cu-
cmembl K menjio8oMy pagHo8ecuio.

Mopenp uaeaqTbHOTO Tra3a B TEPMOJMHAMHUKE — CHUCTEMa ypaBHEHUH: ypaB-
HeHne MenneneeBa—KnanelipoHa ¥ BbIpaKEHUE JIJII BHYTPEHHEH SHEPTUH.
Y cnoBus MPUMEHUMOCTH 3TOM MOJIENIM: HU3Kas KOHIICHTPAIlUS YaCTHUII, BBI-
COKHE Temrneparypbl. BeipaxkeHue 11 BHYTpEHHEW >HEPruu OJHOATOMHOIO
1ealIbHOTO Ta3a. Keazucmamuueckue u necma-
muyeckue npoyeccul.

DnemeHTapHas paboTa B TepMoauHaMuKe. Boraucnenue paboTsl 1o rpaduky
Mporiecca Ha pV-auarpamme.

Temnonepenava kak cnoco0d U3MEHEHUs! BHYTpeHHeH sHeprun T/ cuctemsr
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1.  l3MeHeHue BHYTPEHHEH SHEPrHM Tela IPU COBEPLICHUN PaOOTHI:
BBUIET IPOOKH U3 OYTBUIKH 110/ AEHCTBUEM CKAaTOrO BO3yXa, HarpEeBaHUE
a¢upa BIaTyHHOU TpyOKe MyTEM TpeHuUs (BHICOIEMOHCTPALIHS).
2.  V3MeHeHMe BHYTpEHHEH 3HEpruu (TeMIeparypsl) Teaa pH TeIio-
nepe-gave.
3. OmnsIT N0 anabaTHOMY PACIIMPEHUIO BO3/yXa (OIBIT C BO3AYIIHBIM
Or-HUBOM).
4. Mopenu napoBoil TypOUHBI, ABUraTeNsl BHYTPEHHETO CTOPaHUs, peak-
TUB-HOT'O JIBUTaTEJIA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot

1. I3mepeHue yeabHOU TEIIOEMKOCTH.

0e3 coBepieHus: paboTsl. KoHBek1s, TEIONPOBOIHOCTH, n3ny4yeHue. Ko-
ITuecTBO TemIoThl. TermnoémMKkocTs Tena. Yoenvnas u monsapnas menio- ém-
Kocmu eewjecmsa. Ypaeuenue Maiiepa. Y ienbHast TENI0Ta CTOPAHUS TOM-JIU-
Ba. Pacuér konnyecTBa TenaoTel npu Temonepenaye. [louarue 06 agua-
OatHOM TIporiecce. [1epBrlil 3aKOH TEPMOJMHAMUKY. BHYTpeHHSs SHEprusl.
KonnyecTBo TEIIIOTHI U paboTa Kak Mepbl U3MEHEHUs BHyTpeHHel sHeprun T /]
CHUCTEMBI.
BTopoii 3aK0H TEpMOIMHAMUKH JJI1 PABHOBECHBIX IIPOLIECCOB: Yepe3 3a/1aH-
HOe paBHOBecHOe cocTostHue T/I cucteMbl MPOXOAUT €AMHCTBEHHAS a/ina-
0ara. AGCONIOTHAs TeMIieparypa. BTopoii 3aK0H TepMOIMHAMHKH [T HEPaB-
HOBECHBIX IPOLIECCOB: HEBO3MOXKHO IepeslaTh TEIUIOTY OT 00Jiee X0- JIOJAHOTO
rena k 6osee HarperoMy 6e3 kommneHcanuu (Knaysnyc). HeoOparu-mocts
[IpUPOJHBIX IporieccoB. [IpuHIUMBI 1eHCTBUS TEMIOBBIX MAILIUH.
KII. Makcumanbsuoe 3nauenue KIIJI. [{ukn Kapno. Dxonoruueckue ac-
[IEKThI UCIIOJIb30BaHMS TEIUIOBBIX JiBUTaTenel. TemnoBoe 3arps3HeHne OKpy-
PKArOIIEN Cpedbl. Texnuueckue ycmpoti-
Ccmea u mexHono2cuiecKue npoyeccul: X0JIOAUIbHUK, KOHTUIIMOHED, TU3EIIb-
HbI 1 KapOIOPATOPHBII IBUTATEINHU, NAPOBAs MYPOUHA, NOJYUEHUE CEEPXHU3-
Kux memnepamyp, ymunuzayus « menioevixy» 0mxo008 ¢ UCNONb308aHUEM
Imenno06o2o Hacoca, ymuauzayus OUOOp2aHUuuecKko20 monauea O evlpa-
OomKu «mennogouy u snekmposnepeuu. lemoncmpayuu

1. I3meHeHue Temneparypsl pH a1nadaTHYecKoM paclIMpeHIH.

2. Bo3aymiHoe orHUBO.

3. CpaBHEHUE YIETHHBIX TETNIOEMKOCTEH BEIIIECTB.

4. CriocoObl U3MEHEHUS BHYTPEHHEN SHEPTUu.

5. UccnenoBanue aanabaTHOTO MIpoiiecca.

6. KomnvromepHovie MoOdenu meniogulx ogueamernetl.
Yuenuueckuii sxcnepumenm, nabopamopnsie pabomot, npakmukym

1. 3mepeHue yAeIbHON TEMI0EMKOCTH.

2. Uccneoosanue npoyecca ocmviéanus eeujecmsa.

3. Uccneoosanue aouabamnoeo npoyecca.

4. H3yuenue 63aumocesn3u SHepeuu MeNCMONEKYIAPHO0 83AUMOOEUCBUS
1 memnepamypol KUNEHUsI HCUOKOCME.

3.3 ArperaTtHbie cocTostHus BerectBa. Pa3opbie mepexoas! (5 yacos)

3.3 ArperartHbie cocTosiHus BemecTBa. Pa3oBbie nepexopl (14 yacos)

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kunenue. AOCOTIOTHAS U

[TapooOpa3zoBanue u KoHAeHcanus. Micnapenue u kumnenue. Y neabHas
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OTHOCHUTEIIbHAs BJIAKHOCTH BO3ayxa. HacwllleHHBIN nap. YnaenbHas Tel-
mota mapooOpazoBaHus. 3aBUCUMOCTh TEMIEPAaTyphl KUIIEHUS OT JaBle-
HUS.
TBépnoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIHS CBOMCTB
KpucTtaoB. Kuakue kpucramisl. CoBpeMeHHble MaTepuaisl. [1naBienue u
KpucTayuM3anus. Y 1eibHas Temiora miasineHus. Cyonuma-1us.
YpaBHEHHE TemI0BOro OajiaHca.
Texnuueckue ycmpoucmea u npaxmuyeckoe npumereHue: TArpOMETP U IMCH-
XPOMETP, KaJJOPUMETP, TEXHOJIOTUHU MOJYyUYEHHUS] COBPEMEHHBIX MAaTEPHU-aJIOB,
B TOM YKCJI€ HAHOMAaTEpPHAJIOB, U HAHOTEXHOJIOTUH.
/lemoncmpayuu
1. CgoiicTBa HaCHILIIEHHBIX MTAPOB.
2. Kunenue npu MOHMKEHHOM JIaBJICHUH.
3. CriocoObI M3MEpEHUs BIAKHOCTH.
4. HabmoneHre HarpeBaHus U IUIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.
5. JleMoHCTpanys KpUCTAIIIOB.
Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot
1. VI3mepeHne OTHOCUTENBHOM BIIaXKHOCTH BO3/1yXa.

TEIUIOTa apooOpa3oBaHusI.

Haceimennplie 1 HeHachIIeHHbIE apbl. KauecTBeHHAs 3aBUCUMOCTS IJI0T-
HOCTH U JIaBJICHHS HACBILIEHHOTO Mapa OT TEMIIEpaTyphl, UX HE3aBUCHU-
MOCTb OT 00bEMa HACBILIEHHOTO Mapa. 3aBUCUMOCTh TeMIIepaTyphl KHUIIe-
HUSI OT JABJICHUS B )KUJIKOCTH.

BraxHocTs Bo3ayxa. AOCONIIOTHASA U OTHOCUTENbHAS BIAKHOCTb. TBEpHOE
reno. Kpucranmueckue u aMmopHbIe Tena. AHU30TPOIHSI CBOMCTBKPHUCTAI-
moB. [11aBnenue u kpuctamm3anus. Y aenbHas Teriora riasienus. Cyonu-
Marusl.

/[echopmayuu meépoozo mena. Pacmsoicenue u cocamue. Cosue. Mooynw
FOnea. Ilpeden ynpyeux degpopmayuii.

Tennosoe pacuiupenue scuokocmetl u meepovix mei, 00bEMHOE U TUHEll-
Hoe pacuiupenue. AH2apMOHU3M MEno8blX KOLEeOAHUL Yacmuy euecmea
KaK npuyuHa mensio8o2o pacuiupenus mei (Ha KaiecmeeHHOM YPOBHe).

[ Ipeobpazosanue snepeuu 8 hazosvix nepexodax. Ypasnenue meniogozo
bananca.

/logepxnocmuoe nHamsicenue. Koagguyuenm nogepxnocmnozo namsoice-
Hus. Kanunnsapuele senenus. /lagneHue noo UCKPUBIEHHOU NOBEPXHOCMbIO
breuoxocmu. @opmyna Jlannaca.

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

Ulemoncmpayuu

TermoBoe pacmmpenue. CBOMCTBA HACHIIIEHHBIX MapoB. Kunenne. Kune-
HU€ [TPU TOHWKEHHOM JIaBJICHUU.

/3 mepenue cunvl nogepxHocmuo2o Hamsxcenus. Onvimol ¢ MbLIbHbIMU
naénkamu.

Cmauueanue. Kanunnapuoie aenenus. Mooenu HenblomoHo8CKoU HUOKO-Cmu.
CriocoObl U3MepeHus BIaKHOCTH. VccenoBanre HarpeBaHus U TUIaBIie-
HUSI KPUCTALTUYECKOTO BEIIECTRA.

Buowvl dechopmayuil. Habnrooenue manvix depopmayuti. Yuenuueckuii
hKcnepumenm, 1adopamopnsle padomol, npakmukymlizyuenue 3axo-
HOMepHoCcmell ucnapenus HeuoKocmell.

U3 mepenue yoenvhoti meniomol N1AGNEHUs TbOd.

/13yuenue ceoucme HacbleHHbIX Napos.
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3MepeHue aOCOMOTHOM BIAYKHOCTH BO3/1yXa U OIIEHKA MaCChl TApPOBB
[TOMEIICHUH.

I 3mepenue Koaghpuyuenma nosepxHOCMHO20 HAMANCEHU.

3mepenue mooynsa FOnea. Uccrnedosanue 3asucumocmu degpopmayuu pe-3u-
H06020 0OpA3Ya OM NPUTLOINCEHHOU K HEMY CUTBL.

Tema 4. Dnextponunamuka (22 yaca)

Tema 4. Dnexrpoaunamuka (54 vaca)

4.1 Dnexrpocraruka (10 gacoB)

4.1 Dnextpuyeckoe mose (24 yaca)

DneKTpu3anusl Teia. DJIEKTPUYEeCKUi 3apsi. [IBa BHAa AJIEKTpUYECKUX 3a-
psinoB. [IpoBOOHUKH, OUAIIEKTPUKH M IMOIYIPOBOJHUKU. 3aKOH COXpaHe-
HUS QJIEKTPUYECKOTO 3apsja.
BsaumopeiictBue 3aps10B. 3akoH Kynona. ToueuHbll 35eKTpUUecKuii 3a-
psin. Dnexkrpudeckoe noje. Hanpspk€HHOCTh anekTpudeckoro nosst. [Ipun-
(U1 CYNIEPIIO3ULIMN NIEKTPUUECKUX MOJIeH. JINHUY HaNpsyKEHHOCTH DJIEK-
TPUYECKOTO MOJIS.
PaboTa cui anekrpoctaruyeckoro noist. [Torennuan. Pasnocts norenmua-
10B. [IpOBOHUKY M TUANIEKTPUKU B AIEKTPOCTATUYECKOM Moiie. Juamex-
TpUYecKasi IPOHULIAEMOCTb.
JnekTpoéMkocTb. KonneHcaTop. D1eKTpo€MKOCTh INIOCKOr0 KOH/IEHCa-TOPa.
DHEeprus 3apsHKEHHOI0 KOHAEHCATOopa.
Texnuueckue ycmpoticmea u npakmuyeckoe npumeHeHue. SIEKTPOCKOIL,
PIIEKTPOMETP, DJIEKTPOCTATHUECKas 3alllMTa, 3a3eMJIEHHE 3JIeKTponpHoo-
[POB, KOHAECHCATOP, KONUPOBAJIBHBIN anmapar, CTpyWHbINA IPUHTED.
/lemoncmpayuu

1. YcrpoiicTBO M pUHIMI ASHCTBUS 3JIEKTPOMETPA.

2. BzaumopeiicTBre HadIeKTPU30BAHHBIX TeEJL.

3. DieKTpuvecKoe MmoJsie 3apsHKEHHBIX TeJl.

4. TIpOoBOTHUKY B JIEKTPOCTATUYECKOM TI0JIE.

5. DnekTpocTaTuyecKast 3ammTa.

6. JIMDIIEKTPHUKH B DJIEKTPOCTATHUECKOM TIOJIE.

7. 3aBUCUMOCTb JIEKTPOEMKOCTH TIOCKOTO KOHJIEHCATOpa OT IO 1

ITIaCTUH, paCCTOAHHUA MCXKIY HUMU U }IHSHeKTqueCKOﬁ IIPOHUIIACMOCTH.

8. DHeprus 3apsHKEHHOTO KOHACHCATOPA.
Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot
1. MI3mepenue 351eKTpoEMKOCTH KOHIEHCAaTOpa.

DNIeKTpr3alus Tel U €€ MPOsIBICHUS. DJIEKTpUUeCKui 3apsa. JlBa Buaa
PIEKTPUYECKUX 3apsAoB. [[pOBOAHUKH, TUANEKTPUKN U TOIYIPOBOJHUKH.
DNIeMEHTAPHBIN ANEKTPUYECKUH 3apsil. 3aKOH COXPAHEHHUS JIEKTpUYe- CKO-
o 3apsija.

B3anmopeiictBue 3apsanoB. Toueunsie 3apsnbl. 3akoH Kynona. Dnexkrpuye-
ckoe nosie. Ero feiictBue Ha anekTpuueckue 3apsapl. Hanps:k€HHOCTD 3iiek-
Tprueckoro noJst. [IpoOusiii 3apsn. JIMHUN HaPS-KEHHOCTH AIIEKTPUUECKOTO
rosi1. OJHOPOIHOE NEKTPUUECKOE MOJIE.

[loTeHIMATBHOCTD 3JIEKTPOCTATUUECKOIO MoJs. Pa3HOCTh MOTEHLIMAIOB U
HarnpsbkeHue. [loTennmanbHas 3Heprus 3apsaa B 3J1€KTPOCTATHUECKOMIIO-

ne. [loTenuuan anexTpocraTiueckoro nojsi. CBs3b HaPsHKEHHOCTH

[10JIS1 ¥ Pa3HOCTH MOTEHITUAIOB AJIsl DJIEKTPOCTATUYECKOTO MOJs (KaK Of1-
HOPO/JHOI'0, TAK U HEOJHOPOJAHOTIO).

[ IpyHIMI CYTIEPIO3UIIMH MIEKTPUIECKUX MOJIEH.

[/ lone moueunoeo 3apsioa. [lone pasnomepro 3apsixcennoti cghepwi. Ilone pas-ro-
lMepHo 3apsicenHo2o no 0o6vémy wapa. Ilone pasHomepHo 3apsaxicentol 6ecko-
Heunou niockocmu. Kapmunvl aunuii nanpsisxcénnocmu omux noneu

U DKBUNOMEHYUATILHBIX NOBEPXHOCMELL.

[IpOBOAHUMKHN B 3JEKTPOCTATHUECKOM I0J€. Y CIOBHUE paBHOBECHUS 3apsi/IOB.
JIUPIIEeKTPUKU B 3JEKTPOCTATUUECKOM ToJie. [(uanexkTpudeckas mpoHHIlae-
MOCTbH BEILIECTBA.

KonzaeHcarop. D1eKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTb TNIOCKOTOKOH-
eHcaropa.

I lapannenvroe coedunenue konoencamopos. [lociedosamenvhoe coeoune-Hue
KoHOencamopos. JHEPrus 3apsHKEHHOr0 KOHIGHCaTopa.

/[guoiceHue 3apAXHCeHHOl Yacmuybl 8 0OHOPOOHOM 2NleKmpuyeckom noe. Tex-
HUYecKue yCmpoucmea u mexHoa02udecKue npoyeccsl: SIEKTPOCKOII, AIEKTPO-
METp, AJIEKTPOCTATHUECKAs 3aIMTA, 3a3EMJICHHE AIEKTPONIPHOOPOB,
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KOHICHCATOPHI, 2eHepamop Ban de I paaga.

/lemoncmpayuu

Y CTpOHCTBO M MPUHITUIT ACHCTBUS JIEKTPOMETpa. DJICKTPUUYECKOE TOJIE 3a-
[PSKCHHBIX [APUKOB. DIEKTPHUECKOE MOJIE ABYX 3apsSKCHHBIX IJIACTHH.
IMooenv snekmpocmamuyeckozo eenepamopa (Bawu oe I paaga).
[IpOBOAHUKH B SJCKTPHUECKOM IOJIC. DICKTPOCTATHUSCKAS 3aIUTA.
Yempoticmeo u Oeticmeue koHOencamopa NOCMOSIHHOU U NepeMeHHOU EM-
Kocmu.

3aBUCUMOCTH 3JIEKTPOEMKOCTH TIOCKOTO KOHJIEHCATOpa OT IUIOIAIH TJia-
CTHH, PACCTOSTHUS MEKy HUMH M TUAJICKTPUICCKON MTPOHUIIAEMOCTH.
DHEprus AJIEKTPUIECKOTr0 MOJIs 3apsHKEHHOT0 KOHIEHCATOPA.

3apsoka u pazpsioka KoHOeHcamopa uepe3 pe3ucmop.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomot, npaxmuKym
Oyenka cu 83auMo0eticmeus 3apsAHCeHHbIX mell.

[Habno0enue npespawjenus s3Hep2uu 3apsrHCeHH020 KOHOeHCamopa 6 SHep-
U0 U3TTYYeHUs

ceemoouooa. Hzyuenue npomeKkanus moka 8 yenu, cooeparcaujeli KOHOeHca-mop.
[Pacnpeoenenue pasHocmu NOMeHYuanos (HanpsaiceHus) npu nociedosd-
menbHoM coeouHeHuu

KonOencamopos. Hccnedosanue paspsioa konoeHcamopa uepes pe3ucmop.

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

4.2 TToCTOSTHHBIH dIIeKTpHUECKHii TOK (24 yaca)

DNEKTPUYECKHUM TOK. Y CIIOBHSI CYIIECTBOBAHUS IEKTPUIECKOTO ToKa. Mc-Tou-
HuKkU Toka. Cua Toka. I1ocTOSHHEIN TOK.

Hamnpspkenue. 3akod Oma Jj1s1 yyacTKa LEeTH.

DJIEKTPUYECKOE CONMPOTUBIICHUE. Y AETBHOE CONPOTUBIIEHNUE BEIIECTBA.
[TocnenoBarenbHOE, MapAIIEIBHOE, CMEIIAHHOE COEIMHEHNE IPOBOIHU-

KOB.

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

/1C 1 BHyTpeHHEE CONPOTUBIEHUE UCTOYHUKA TOKA. 3aKkoH OMa /1715 oJI-HOU
(3aMKHYTOM) 25IeKTpuueckoi renu. KopoTkoe 3aMbIKaHue.

DNEKTPOHHAsE POBOJUMOCTh TBEPJIBIX METAJIOB. 3aBUCUMOCTh COMPO-THUB-
TeHrsT METauIoB OT TemmepaTypsl. CBEpXIPOBOAUMOCTb.

DJIEKTPUUECKUN TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

Cuna toka. [TocTossHHBIN TOK. Y CI0BHS CyIIECTBOBAHUS IIOCTOSIHHOTO
biexkTpudeckoro Toka. Mcrounuku Toka. Hanpspkenne U u DJ1C E. 3akon
OMa 1)1 yyacTKa LIETIH.

DIIEKTPUUECKOE COMTPOTUBIIEHHE. 3aBUCUMOCTh COITPOTHUBIIEHUS OJJTHOPOI-
HOTO MPOBOJIHUKA OT €0 JJIMHBI U TUIOIIAIU TIONIEPEUYHOT0 CEUEHUS.

Y nenbHOe COMPOTUBIICHNE BEIIECTBA.

[locnenoBarenbHOE, MapalieIbHOE, CMEIIAHHOE COEIWHEHUE IPOBOJHU-
KoB. Pacu€r pasBeTBIEHHBIX nekTpuueckux nene. [lpasuna Kupxeoga.
PaboTa snexkrpuueckoro Toka. 3akoH Jxoyns—Ilenna.

MOIIIHOCTD JIEKTPUYECKOTO TOKA. Tennogas mowHocms, @vlioensemas Ha
pesucmope.

OJIC u BHyTpeHHEe CONPOTHUBIICHHE HMCTOYHMKA TOKa. 3akoH Oma yist
[MOJTHOM (3aMKHYTOM) 3JIEKTpUUECKON 1enu. MOIHOCTh UCTOYHUKA TOKA.
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[TonmynpoBoauuku. COOCTBEHHAS U TPUMECHASI TPOBOAMMOCTH TIOTYIIPO- BO-
HuKOB. CBolicTBa p—N-niepexoaa. [1omynpoBoHUKOBBIE PUOOPHI. DIEKTPH-
UECKUM TOK B PACTBOpAX M paciuiaBax 3JEKTPOJIHUTOB. DIEKTPOIH-TUUECKAs
mcconuanus. JIeKTPOIIn3.

DIEKTPUUECKUN TOK B razax. CaMOCTOSATEIbHBINA U HECAMOCTOSTENIbHBIAPA3PSLL.

Mounnus. [lnazma.
Texuuueckue ycmpoucmea u npaKmuyeckoe npumeHenue . aMinepMeTp, BOJb-
TMETP, PEOCTaT, UICTOYHUKH TOKA, JJIEKTPOHArpeBaTeIbHbIE TPUOOPHI, IIEK-
TPOOCBETUTENBbHBIE IPUOOPHI, TEPMOMETP CONPOTUBIIEHHUS, BAKYYM- HbIH JH-
0[1, TEPMUCTOPHI ¥ (POTOPE3UCTOPHI, TOTYIPOBOJHUKOBEIH MO/, TaJIbBAHUKA.
/lemoncmpayuu

1. VI3smepeHue CHITbI TOKA U HATTPSKEHHSL.

2.  3aBUCHMOCTH CONPOTHBICHHS NUIHMHIPUYECKUX MPOBOTHUKOB OT

JUIMHBI, TUIOIA/IM MTONIEPEYHOro CEYEeHUsl U MaTepuaa.

3. CMemnranHo€ COeIMHEHHUE MTPOBOIHUKOB.

4. ITpsamoe uzmepenue DJ]C. KopoTkoe 3aMbIkaHHE TalbBAHUYECKOT'O 3J1€-

MEHTa U OIIEHKa BHYTPEHHETO COIPOTHBIICHUSI.

5. 3aBHCHUMOCTb CONPOTUBIICHUS METAJIIOB OT TEMIIEPaTyphI.

6. IIpoBOAMMOCTB DIIEKTPOJIUTOB.

7. VckpoBoii pa3psii M MPOBOJUMOCTb BO3TyXa.

8.  OnHOCTOPOHHSAS MPOBOJMMOCTD JHOAA.
Yuenuueckuit sxcnepumenm, nabopamopnusie padomut

1. VI3y4yeHune cMeIIaHHOTO COeMHEHUS pE3UCTOPOB.

2. N3mepenne D/1C ucToyHMKA TOKA U €T0 BHYTPEHHET'0 COMPOTHUBIICHHUS.

3. HabOurotenue anexTposmsa.

KopoTkoe 3aMbIkaHue.

[Konoencamop 6 yenu nocmosiHHO20 MoKa.

Texnuueckue ycmpouicmea u mexHoa02uiecKue npoyeccsvl: aMIepMerp,
BOJIbTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

/lemoncmpayuu

3MepeHue cuiibl TOKa U HAIPSKEHUS.

Vccnedosanue 3a6ucumocmu cuibl moKa Om HaAnps*CeHus 0 pe3ucmopad,
1aMnbl HAKATUBAHUSL U C8EMOOUOOA.

3aBHCHMOCTH COMPOTHBIICHHS HMIMHAPUIECKUX POBOJIHUKOB OT JITHHBI,
1011211 MTOTIEPEYHOr0 CEUEHHUs U MaTepuasa.

Vccnedosanue 3a8UCUMOCmU CUNbl MOKA OM CONPOMUBLEHUS NPU NOCMO=5H-
HOM HanpsdceHUU.

[Ipsimoe n3mepenue DJIC. KopoTkoe 3aMbIkaHuE raibBaHUUYECKOIO AJIe-
MEHTa M OIICHKa BHYTPEHHETO CONMPOTUBIeHU. Cnocobsl coeouHnenus uc-
mounuxos moka, /[C bamapeil.

Vccnedosanue pazHocmu nOMeHYUanio8 mexcoy noocamu UCMoYHUKA
moxa om cuibl moka 6 yenu.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym

[ ccnedosanue cmeuanno2o coeouHenus pe3ucmopos.

U3 meperue yoenbHo2o conpomueieHus npo8oOHUKOS.

Vccnedosanue 3a8UCUMOCmuU CUlbl MOKA OM HANPANCEHUS 015 IAMNbIHAKAIU-
GamLsL.

Yeenuuenue npeoena usmepenus amnepmempa (6orommempa). Uamepe-
Hue DJ]C u BHYTpeHHEro COnpoTUBIIEHUSI HICTOUHUKA TOKa. Mccredosanue
zasucumocmu I/]C eanveanuuecko2o snemeHma om epe-meHu npu Kopom-
KOM 3aMbIKaHUU.

U ccnedosanue paznocmu nomeHyuano8 mexcoy noaocamu UCMoYHUKA
moxa om cuibl Moka 6 yenu.

[ ccnedosanue 3asucumocmu nOae3HOU MOWHOCMU UCMOYHUKA MOKA OM
CUlbl MOKA.

HabmtoneHue anekTpoiausa

4.3 Toxu B pa3HbIX cpenax (6 yacoB)

DIIEKTpHUYECKasi MPOBOAUMOCTh PAa3JIMYHBIX BEIIECTB. DJIEKTPOHHAS IPO-
BOAMMOCTB TBEPBIX METAJIOB. 3aBUCUMOCTh COITPOTUBIIEHUS! METAJIOB OT
reMieparypbl. CBEpXIIPOBOAMMOCTD.
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DNEeKTpUUECKUH TOK B BakyyMe. CBOICTBaA 3JIEKTPOHHBIX ITyykoB. [Toiy-
rpoBoAHUKH. COOCTBEHHAs U MPUMECHAS POBOUMOCTD MOJIYTPO- BOJHH-
KoB. CBoiicTBa p—N-niepexonaa. IloxynpoBoHIKOBEIE TPUOOPHI. DIEKTPH-
YEeCKUI TOK B 3JIEKTPOIUTAX. DIIEKTPOIUTHYECKAs TUCCOLHUALUA. DIIEKTPO-
mu3. 3akonbl Dapanes 11 ANEKTPOIN3a.

DIIEKTPUYECKHI TOK B ra3zax. CaMOCTOSATENbHBIN U HECAMOCTOSATEIbHBII
[pa3psAn. PasinuHble TUIIBI CAMOCTOATENBHOIO paspsaa. Monnus. I1nazma.
Texunuueckue ycmpoticmea u npakmuyeckoe npumeHenue: ra3opaspsiHble
TaMITbl, SJIEKTPOHHO-JTy4eBasi TpyOKa, MOIyIPOBOAHUKOBBIE IPUOOPHI:
1O/, TPAH3UCTOP, POTOAUO, CBETOINO/; TaIbBaHUKA, padMHUPOBAaHUE
Me/1, BHIIUIABKA aJIFOMUHUS, JIEKTPOHHASI MUKPOCKOIIHSL.

Vlemoncmpayuu

3aBUCUMOCTB COITPOTUBIIEHUS] METAJLIOB OT TeMIepaTypsl. [IpoBonuMocTsb
PIIEKTPOJIUTOB.

3akonvl anexmponuza @apades. Uckposotl pa3psao u nposoouMocnsv 603-
0yxa.

CpasHenue npogooumocmu Memaiios u noaynpo8oOHUKOS.
OAHOCTOPOHHSIS TPOBOAMMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomol, npakmuxym
Habmtonenue snextponusa. Mzmepenue 3apada 00Ho8aneHmHo20 uona. Hc-
c1e006anue 3a8UCUMOCMUY CONPOMUBIIEHUS] MEPMOPE3UCOpA Om meM-nepa-

mypoi.
CHamue 8onbm-amnepHol Xapakmepucmuku ouooa.

OU3NYECKHUU ITPAKTUKYM (16 yacoB)

Cnocobvl uzmepenus Gusuyeckux GeluyuH ¢ UCHONb308AHUEM AHATIO208bIX U
UUPDPOBLIX  UIMEPUMETLHBIX NPUOOPOE U KOMNBIOMEPHbIX OAMYUKOBbIX ClU-
cmem. Abcontommuvle U OmMHOCUMENbHBIE NOZPEUHOCIIU USMEPEHU (OUBUYECKUX
senuyun. Oyenka epanuy nocpeuHocmell.

/IposedeHue KOCBEHHBIX U3MepeHUll, UCCIe008aHull 3a8ucumocmelt Qusu-
YeCKUX BeIUYUH, NPOBEPKA NPeOlONHCEHHbIX 2unome3 (8blOop u3z pabom,
ONUCAHHBIX 8 MEeMaMU4ecKux pas0enax « Yuenuueckuil sxcnepumenm, Ja-
Oopamophbvie pabomol, NPAKMUKYM»).

Pe3seps (2 vaca)

Peseps (10 yacoB)
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TemaTnveckoe niaanupoBanue kKypcalO kiacc

bazoBsIii ypoBeHb (2 yaca)

Yray6nenusiii ypoBeHs (5 4acoB)

HUUecKoro aBmkeHus. Cucrema orcuéra. Tpaekro-
pust. [lepemenienne, CKOPOCTh (CPEIHSSI CKOPOCTh,
MIHOBCHHAsI CKOPOCTh) M YCKOPEHUE MaTepUATbHOM

[TOYKH, UX IIPOCKIUH HAa OCH CUCTEMBI KOOPAHWHAT.

Koi-B0 [Tema: ®@u3uKa M MeTOAbI HAYYHOT0 MO3HAHUS 2/54 Koi1-BO
4acoB yacoB
1 du3nka — Hayka o npupone. Hayunsie MeToas! 11o-
3HAHUS OKpYyXkaromiero Mupa. Posib skcepumenTa u
TEOPHH B MIPOIIECCE MIO3HAHUS MPUPOJIBL. DKCIIEpU-
MeHT B pusuke. MoaenupoBanue GuU3ndecKux sipiie-
HU 1 IPOLIECCOB.
JlemoHcTpanuu 1. AHajIoroBbie U HU(PPOBBIE U3Me-
pUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIC ATYHKH.
1 Hayunsle runore3pl. Gu3ndeckue 3aKOHBI U TEOPUU.
["paHUIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[Tpunanmn coorBercTBUs. Posb 1 Mecto pusuku B
(bopMUPOBaHUN 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-
lMepenull husuueckux senuyut (abCoOMHas U OMHOCUMETbHAS).
Mooenuposanue usuyeckux asieHutl u npoyeccos (MamepuanvbHas mouxa, ao- |1
CONIIOMHO MBEPAOe Meno, UOEAIbHAS HCUOKOCMb, UOeAbHbI 2a3, MOYeUH bl 3d-
D510).
Ulabopamopnas paboma: Hzmepenue cunvt moka u Hanpsaxcenus 6 yenu nocmo- |1
SIHHO20 MOKA NPU NOMOWU AHANI0208bIX U YUDPOBBIX USMEPUMENbHBIX NPUOO-
pos.
Tema: Mexanuka  18//354
Kunemaruka 4/104
1 Mexaandeckoe aBmkeHne. OTHOCHUTENEHOCTE MeXa-
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CnoxeHne epeMEIEHUH U CII0KEHUE CKOPOCTEN.
PaBHOMEpHOE U PaBHOYCKOPEHHOE NMPSMOJIMHENHOE
nBIoKeHue. I'paduky 3aBUCUMOCTH KOOPAUHAT, CKO-
DOCTH, YCKOPEHUS, IyTH U IepEMELICHUs MaTepH-
QIbHOI TOYKH OT BpeMeHu. CBOOOJIHOE NaJIeHNE.

Y ckopeHre CBOOOHOTO T ICHHUS.

/[suoicernue mena, OpouleHHO20 oo YoM K 20PU3OHMY.. 1
Basucumocms Koopounam, ckopocmu u YCKOpeHusi Mamepudaivbhot mouku om |1
Bpemenu U ux epaghuxu
Pewenue 3aoay no meme «/leusicenue mena, 6poutenno2o noo yeaom kK eopu- |1
30HmMY. »

KpuBonuneitnoe nqrxeHue. [[BuxkeHne MaTepuaib-

HOM TOUKH 10 OKPYXHOCTHU C IIOCTOSIHHOM 10 MOJTYJIIO

CKOPOCTBIO. YTJIOBast CKOPOCTbh, INHEHHAs! CKOPOCTb.

[lepron u yactora oOpaienus. LlenHTrpocTpemuTens-

HOE YCKOpEHUe

UlaGopaTopHas pabota: M3yueHue HepaBHOMEp- HOTO

[TBUKEHUS C LIEJIBIO ONPEIEICeHUSI 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+

[IpuHIMIT OTHOCUTENBbHOCTH ["anunes. [lepBslii 3a-

KoH HproToHa. IHEepImanbHble CHCTEMBI OTCYETA.

Macca tena. Cuna. [IppHIMn cynepnosuuuu cui.

Bropoii 3akoH HproTOHA 111 MaTepUaIbHOM TOUKH.

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

DICYULECOCA 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. Cuina tspkectu. Ilep-
Basi KOCMUYECKasi CKOPOCTh

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

IKBUBAIEHMHOCb 2PABUMAYUOHHOU U UHEPMHOU MACChl. 3A8UCUMOCTb YCKOpe-
HUs C60000H020 NAOEHUsL OM 8bLCOMbL HAO NOBEPXHOCBIO NIIAHEMbL U OM 2e02Pa-
huueckoii wupomul. /lgudsicenue HebecHvlx men u ux cnymiukos. 3akonvl Kennepa.

/[asnenue. [ uopocmamuyeckoe dagnenue. Cuna Apxumeoa

Peutenue 3a0a4 o meme «,ZZuHamuka»

Tpenue. Buabl TpeHus (IOKOs, CKOJIbKEHUS, Kade-
Hus1). Cuna Tpenus. Cyxoe Tpenue. Cuia TpeHus
CKOJIbKEHUS U cuiia TpeHus nokos. Koapunuent
TpeHust. Cuila CONpOTUBIIEHUS TP JBUKEHUH TENa
B KMJIKOCTH WJIU Ta3e.

[locTynaTenbHO€E U BpalllaTelbHOE ABHKEHUE adco-
ITFOTHO TBEPIOTO TENA.

MOMEHT CUJIBI OTHOCUTENIBHO OCH BpalleHus. [lieuo
CUJIBL. Y CIIOBHSI pABHOBECHS TBEPIOTO TENA.

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

[ Ipakmukym «H3mepenue pasnodeticmayroujeti cui npu 08uxceHuu bpycka no
HAKIOHHOU NAOCKOCTUY

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

UTaGopaTopHnas pabota «lccnenoBanue ycioBHii pas-
HOBECHsI TBEPAOTO Tella, HMEIOIIETO OCh BPAIIICHUS.

(Cratuka 4 u3 4) JlaboparopHast pabora «/3ydeHue yCTOWYMBOCTH TBEPIOTO

[TCJIa, UMCIOIICTO IJIOIIAaJlb OIOPHL.»

3aKoHbI cOXpaHeHus1 B MexaHuke 6/10
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MIMIysibc MaTEpUaIbHOU TOUKH (TENA), CHCTEMBI Ma-

TepUabHbIX TOYEK. IMIyNIbC CUiIbl U N3MEHEHHUE UM-
[yJbca Teaa. 3aKOH COXpaHEeHUs uMnyibca. PeakTus-
HOE JIBUKCHHE

Momenm umnynvca mamepuanvrou mouxu. Ilpeocmasnenue o coxpamneruu mo-
Menma uMnyioca 6 YeHmpanibHblX NOJAX.

/[enmp macc. Teopema o 0sudiceHuu yenmpa macc.

Peuienue 3a0a4 no meme «3axKomu COXPAHEHUSL UMNYlibCca»

[PaGoTa cribl. MOIIIHOCTE CHITBL.

KuHetndeckas Heprus MaTepuaibHol Touku. Teo-
peMa 00 M3MEHEHUN KUHETUYECKOM SHEPTHH.

Paboma cuivl Ha MaioM U Ha KoHeuHoMm nepemewjenuu. I paguyeckoe npedcmag-
neHue pabomsl CUTbL.

/ [pakmukym « M3mepenue umnyioca mena no mopmMo3HoOMY nymu. »

[/ Ipakmukym «H3mepenue umnynvca mena no mopmo3HOMY NYMU.»

[loreHunanpHas sHeprus. [loTeHnHanbHas SHEPTrUs
yrpyro nedopMupoBaHHOM NpykuHbL. [loTeHITHAB-
Hast SHEprus Tesa BOIM3M noBepxHocT 3emiu. [lo-
TEeHI[MAIbHbBIE U HEMOTEHIMaIbHbIE CHIIbl. CBS3b pa-
0OTHI HETIOTEHIIMAJIBHBIX CUJI C U3MEHEHHEM MeXaHU-
UECKOM YHEPTUH CHCTEMBI TEIl

3aKOH COXpaHEHUsI MEXaHUYECKOM SHEPTUu. Y Ipyrue
1 HEeYIIpyrue cToNKHOBeHus. JlabopaTopHas

pabota «3ydyeHne abCOIIOTHO HEYNIPYToro yaapa ¢
MOMOUIBIO IBYX OAMHAKOBBIX HUTSHBIX MasiTHUKOB)

[ lomenyuanvHas snepeusi meia 8 0OHOPOOHOM cpasumayuonHom noae. Ilomen-
YuanbHas JHepeUs mena 6 2pasumayuoOHHOM noie 0OHOPOOHO20 Wapda (HYmMpU u

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

Tema: MoaekysipHasi pusnka u TepMoauHaMuka 24/49

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

(OCHOBHBIE TIOJIOKEHUST MOJIEKYJISPHO-KUHETUYECKON

TEOPHUH U UX OINBITHOE 000ocHOBaHUE. bpoyHOBCKOE

nBrkenue. uddysus. Xapakrep IBHKEHUS U B3au-

MOJICMCTBUS 4aCcTHI] BelecTBa. Mozenu cTpoeHus ra-

30B, KHUJIKOCTEH U TBEPABIX TN U OObICHEHUE CBOICTB

BEIIECTBA HA OCHOBE 3TUX MOJEIIEH.

Macca u pazmepsl MoJiekyl. KonnuecTBo BelecTna.

[loctosinHas ABoragpo. TennoBoe paBHoBecue. TeM-

reparypa u e€ usmepenue. lllkana remneparyp Llens-

cust
Peutenue 3aday 1
|Peuterue 3aday 1
Ulabopamopnas paboma: Hccrnedosanue npoyecca ycmanosieHus meniogo2opas- |1
HOGecUsl Npu Men000MeHe MeHcOy copauell U X0100HOU 8000U

Mogenb naeanbHoro raza. OCHOBHOE ypaBHEHHE MO-

MK yISIPHO-KMHETHIECKOM TEOPUH HI€aTLHOTO Ta3a.

AOCOITIOTHAs TeMIIepaTypa Kak Mepa CpeHei KuHe-

TUYECKON YHEPTUU TEIIOBOIO JBUKEHUS YACTHUIL

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

Kunemuueckou aHepeueﬁ nocmynamejlbHo2o menjloeoco 08uUdICeHUs eé uacmuy
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Pewenue 3a0ay no meme « OcHosnoe YpaeHeHue MOJZBKyJZﬂpHO-KUH€muV€CK012
meopuuy

["a30BbIe 3akOHBI. YpaBHeHHEe MenaeneeBa—Kiia-
neiipona. 3akoH JlanbToHa

I/I30npoueccm B nJ€aJIbHOM ra3c€ € riIOCTOAHHBIM KO-
JTHYCCTBOM B€IICCTBA

[ Ipakmuxym « M3yuenue uzomepmuyeckoeo npoyecca (PeKkomMeHo08aHo UCHONb30-
sanue yugposoul rabopamopuir). »

[ Ipakmuxym « M3yuenue uzomepmuyeckoeo npoyecca (PeKoMeHo08aHO UCHOIb30-
sanue yughposoil 1abopamopuu). »

Peuwenue 3a0ay no meme «l azoevie 3aKOHbLY

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

JlaGopatopHas pabota: OnpezeneHre Macchl BO3yXaB
KJIACCHOM KOMHATe Ha OCHOBE M3MEpPEeHHI 00bhEMa
KOMHATBI, 1aBJICHUS U TeMIepaTypbl BO3/lyXa B HEll.

UlaboparopHas padora «3ydenue nzo0apHOro mporecca

Peutenue 3a0ay no meme «H3onpoyeccuvl 6 udeanbHom eaze ¢ NOCMOAHHbIM KOLU-
uecmseom eewecmsa. I paghuueckoe npedcmasierue u30nPoOYeccos: U30mepma,uzo-
xopa, uzobapay

Pewenue 3a0ay no meme «H3zonpoyeccwvl 6 udeanvHom eaze ¢ NOCMOAHHbIM KOU-
uecmeom ewjecmea. I paguueckoe npedcmasnenue U30Npoyeccos: uzomepma,
u3oxopa, uzobapay

Ob6o6warowuii ypox no meme «OcHOBbL MONEKYIAPHO-KUHEMUUECKOU MeOPUL»

OcHoBbI TepmoauHamuku 10/20

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

BHyTpeHHSsI SHEprusi 0IHOATOMHOTO UJI€aTbHOTO
rasa.

3aoanue enewnux ycanosuii ons T/ cucmemol. Buewnue u énympennue napa- mem-
poi. Ilapamempor T]] cucmemvl kak cpeonue 3HAYEHUs BeIUYUH, ONUCLIBAIO-UYUX €€

COCMOsIHUE HaA MUKDOCKONUYECKOM YPOBHE.
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Hyneeoe nauano mepmoounamuxu. Camonpouseonvhasn peraxcayus T/ cucmemvik |1
mensi060My pasHosecuro.
Mooenv uoeanvHozo 2asa 6 mepmoouHamuke — cucmema ypasHenuii: ypaguerue |1
Menoeneesa—Knanetipona u evipasxcenue 011 enympenuell dHepauu. Ycnosus
NPUMEHUMOCTNU DTNOL MOOENU. HU3KAs KOHYEHMPAayus 4acmuy, 8blcoKue memne-
pamypui

Bupl Teruionepeiayn: TemIonpoBOJHOCTh, KOHBEK-

L1151, U3JIydEHHUE. Y 1eJIbHAs TEIIOEMKOCTD BEILECTBA.

KonruecTBO TEIIOTHI MIPH TeIUIonepeiaye.

[Tonsitue 06 agunabaTHOM mporiecce. [1epBbiit 3akoH

TEPMOJIMHAMUKH
Keazucmamuueckue u Hecmamuieckue nPpoyecchyl. 1
Dnemenmapuas paboma 6 mepmoounamuxe. Boiuucnenue pabomeol no epaghuxy
npoyecca na pV-ouacpamme
Yoenvnas u monapras mennoémxocmu eewecmesa. Ypasnenue Maiiepa 1
Yoenvnaa mennoma ccopanus monnusa. Pacuém konuuecmea meniomol npumen- (1
nlonepedaue

[ [puMeHeHre NepBOro 3aKOHAa TEPMOIUHAMUKHU K

n3omnporieccam. ['padudeckas uHTepripeTanus pa-

0OTHI raza.

Bropoii 3akoH TepmouHamMuku. HeoOpatuMocThb

[TPOLIECCOB B MPUPOJE.
Pewenue 3a0au no meme «lIpumenenue nepeo2o 3aKona mepmooOuHamMuku K uzo- |1
npoyeccam»
[Konuuecmeo mennomsl u paboma Kaxk mepol usmeneHus: enympenueti onepeuu 1/ |1
cucmemul
Bmopotl 3aKoH mepMoOUHAMUKU 01 HEPABHOBECHBIX NPOYECCOB: HEBOZMONCHO 1

nepedams menyiomy om bojee X0J00H020 mena K boiee Hazpemomy be3 KOMNeH-
cayuu (Knaysuyc).

TeroBble MaMHbL. [[pUHIMIBI IEHCTBUS TETIOBBIX
MaruH. [IpeoOpazoBaHus YHEPTUH B TETIJIOBBIX Ma-
muHax. KIT/] tenmoBoit Mamunsl. [ukn Kapao u ero
KIIJI.
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DKOJIOTUYECKHE MTPOOIEMBI TeTIIIOIHEPTETHKH.
UlaGopaTopHnas paborta «3mMepeHue yneabpHON TeIio-
EMKOCTI)

UlaGopatopHas pabota: VccrnenoBanue mpoliecca OCThIBAaHHS BEIIECTBA.

[ Ipaxmukym «. Mccrnedosanue aouabamnozo npoyeccay

[ Ipakxmukym « Hccneoosanue aouabamuozo npoyecca»

Obobwarowuti ypok no meme « OCHOB8bL MEPMOOUHAMUKUY»

ArperaTHbie cocTOsiHUsI BemecTBa. @a3zoBbie nepexoanl 5/14

[TapooOpa3oBanue U KOHACHCANMs. MicnapeHue u Ku-
nenne. AOCOMIOTHAS U OTHOCUTENbHAA BIIAXKHOCTD
BO31yxa. HacellieHHslil nap

Y nenpHas Teruiora napoodpazoBaHusi. 3aBUCUMOCTD
TEMIIePaTypPhbl KUIICHUS OT JIaBJICHUSI.

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

Pewtenue 3a0ay no meme «A6conomuasn u OmHOCUMENbHAS BAANCHOCIb Y

/labopamopnas paboma «H3yuenue c8oticme HaACbIWYEHHbIX NAPO8. »

TBEpnoe Teno. Kpucraminueckue u aMmopgHbIe TeNa.
AHN30TPOIUS CBOMCTB KpUcTajuioB. JKuaknue kpu-
ctajuibl. COBpEMEHHBIE MaTEPUAIIBI.

[1naBneHue u Kpuctaymsanys. Y 1eiabHas TEIoTa
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 Menio8o20
pacwupenus men (Ha KauecmeenHoOM yposHe).

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

Ulaboparopas padora «M3mepenne momynst KOHray

O000maromuid YpokK 1Mo TeMe «ATrperaTHbIe COCTOS-
HUS BEILIECTBA

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

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

/[asnenue nood uCKpusiIéHHolU nosepxHocmoio scuokocmu. @opmyna Jlannaca.

Tema: DiexkTpoaunamuka 22/54

DaexkTpocraTuka 10/ DinexTpuyeckoe moJie 24

DnexTpusanus Teil. JNEeKTpudecKuil 3apsan. JBa Buna
DIIEKTPUYECKUX 3apsaoB. [I[poBONHMKY, AU- dIIEKTpU-
KU U TIOJyIIPOBOJHUKU. 3aKOH COXPAHEHHUS JICKTPH-
ueckoro 3apsaa. Bzaumonelictue 3apsiioB.3aKkoH
Kynona. ToueuyHslil 2JIEKTPUUECKUI 3apsl.

DnexkTpudeckoe nose. HanpsEHHOCTD ayieKTpuye-
ckoro nosst. [TpuHIun cynepno3unym IeKTpUIECKUX

nosiel. JInHuM HanpsHKEHHOCTH AJIEKTPUUYECKOTO TOJISL.

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

[lon1e pagnomepHo 3apadriceHHOU OeCKOHeYHOU NI0CKOCU

|Pewienue 3a0au

PaGota cui sanekTpocTaruueckoro nois. [lotenmuan.
[Pa3sHOCTH ITOTEHIINAIOB

HpOBOHHI/IKH " IUBJICKTPUKHU B DJICKTPOCTATUYUC-CKOM
I1OJIC. I[I/ISJICKTpI/I"ICCKaﬂ IMPOHUITACMOCTD.
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/lomenyuanbHocmy dnekmpocmamuyeckozo noas. Ilomenyuanonas snepeus 3a-ps- |1
0a 8 H1eKMpPOCMaAMu4ecKom noie.
[Kapmunbl TUuHULL HANPANCEHHOCMU IMUX N0l U IKEBUNOMEHYUATbHBIX N08epXHO- |1
cmetl.
OoHopoonoe snekmpuueckoe noie. Cesizb HANPAHCEHHOCMU NOJIA U pazHocmu no- |1
menyuanoe OJisl 21eKmpoCmamuyecKo2o nois (Kak 00HOpoOOHO20, MAK U HeOOHO-
poonoco).

DnexkTpoéMkocTs. Konngencarop.

DIEKTPOEMKOCTD ITOCKOT'O KOHJICHCATOPA. DHEPTHSI

3apsHKEHHOTO KOHJIEHCATopa
[ lapannenvroe coeounerue KOHOeHCAmopos 1
[locnedosamenvhoe coeouneHue KOHOCHCAmopos 1
Ulabopamopnas paboma: Pacnpedenenue pasHocmu nomenyuanos (nanpsoicenus) |1
npu nociedoeamenbHoOM coeOUHeHUU KOHOEeHCamopos.

UlaboparopHas pabota «3mepeHne 3MeKTpPOEMKOCTH

KOHICHCATOPA.»

O060061amUN yPOK MO TeMe «INEKTPOCTATUKAY O0600amuUN ypOoK Mo TeMe «ITEKTPUUECKOE MOJIEH»
/[6udicenue 3apsidceHHOl Yacmuybl 8 00HOPOOHOM 2NeKMPULECKOM HOJLe. 1
labopamophas paboma « Habniooenue npespawenus snepeuu 3apssfceHHoco kon- |1
Oencamopa 6 anep2uio U3Yy4eHus C6emoouood. »
Pewenue 3a0au 1

TexHu4YecKre yCTpOCTBa U MPAKTUYECKOE MPUMEHE-
HUE: 3JIEKTPOCKOI, SJIEKTPOMETP, dIEKTPOCTaTHIE-
CKasl 3alluTa, 3a3€MJICHHE DIIEKTPOIIPUOOPOB,

TeXHU4YeCKHue yCTPOMCTBA U IPAKTUYECKOE IPUMEHE-
HUE: KOHJIEHCAaTOp, KOIHMPOBAIBHBIN aImapar, CTpyi-
HBII [IPUHTED

TexHMYeCKHEe YCTPOICTBA U MMPAKTUIECKOE MPUMEHEHHE: KOHJIEHCATOP, KOMTUPO-Ballb-
HBII anmapar, CTpyWHBINA PUHTEP, eeHepamop Ban oe I paaga.
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Peuienue 3a0au no meme « 3ﬂ€Kmpu’-l€CKO€ nozue)

Pewerie 3a0ay no meme « 9/167{77’1[?1/[’{601('06 no.ne))

Obobwarowuil ypox no meme « dneKmpuieckoe noiey

IMocTosHHBII 3JIeKTpUYecKHii TOK. Toku B pa3HbIx cpexax 12/30

DJIEKTPUUYECKUIM TOK. Y CJIOBUA CYIIECTBOBAHUS AJICK-
TPUYECKOTO TOoKa. MicTouHMKM TOKA.

Cuita Toka. [locrosunbiii Tok. Hanpsbkenue.

Hanpsocenue U u 3/]C E

HpakmuKyM «Hccneoosanue 3agucumocmu cuivbt moka om HANDANCEHUA onsa
VIAMNbl HAKAJIUBAHUA. »

deKmuKyM «HUccnedosanue 3a8ucumocmu Cuibl moxka om HANpANCEeHUs ONSANAMNDL
HAKAJTUBAHUA. )

3axkon Oma Jis ydacTka Iemnu.
DIIEKTPUYECKOE CONPOTUBIICHHE. Y IETHHOE COIPO-
THUBJIEHHE BEIIECTBA.

HOCHGI[OB&TGHI)HOG, napajjiCJbHOC COCAUMHCHUE IIPO-
BOJIHHUKOB. CMmemranHoe COCAUHCHHNEC TPOBOJHUKOB

Kom)encamop 6 yenu noCmoAHHO020 moka

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

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

PaGota snekTpuyeckoro Toka. 3akoH Jxoyms—
UleHiia. MOIIHOCTB 3JIEKTPUYECKOTO TOKA.

OJ1C 1 BHyTpeHHEe CONPOTHUBIICHHE UCTOYHUKA
Toka. 3akoH OMa JuIsl OJTHOM (3aMKHYTOM ) AJ1eK-
Tpuyeckoi 1ienu. Kopotkoe 3aMmbikanue.
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Pacuém pazeemenénnuix snekmpuveckux yeneu. Ilpasuna Kupxeoga

Pacuém pazeemenénuvix anexmpuueckux yeneu. Ilpasuna Kupxeogha

Pacuém pazeemenénnuix snekmpuveckux yeneu. Ilpasuna Kupxeogpa

(OJIEKTPOHHAs MPOBOJAMMOCTb TBEPABIX METAJUIOB.
3aBUCUMOCTh COTIPOTUBIICHUS METAJIJIOB OT TEM-TIe-
patypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUH TOK B Bakyyme. CBONCTBA DJIEK-
TPOHHBIX IIyYKOB.

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

|Pewienue 3a0au

|Pewienue 3a0au

[TonynpoBonHuku. COOCTBEHHAs U MPUMECHAs Mpo-
BOJMMOCTB IOJIYIPOBOAHUKOB. CBolicTBa p—N-T1e-
pexona. [TomynmpoBoIHUKOBBIE TPHOOPHI.

DJIeKTpUYECKNi TOK B paCTBOpax M PacIiaBax 3JIeK-
TPOJIUTOB. DJIEKTPOIUTUYECKAS TUCCOLIMALIUS.
DIIEKTPOIIH3.

Baxonvr @apades 015 s1eKmMpoau3a.

Ulabopamopnas paboma: Hccneoosanue 3agucumocmu 3/C eanveanuueckocose-
lvenma om épemeHu npu KOPOMKOM 3AMbIKAHUU

|Pewenue 3a0au

DJIEKTPUUYECKUH TOK B razax. CaMOCTOSTENbHBIN U
HECAMOCTOSTENBHBIN pa3psan. Monnus. [Lazma.

UlaGopaTopHas paborta: U3mepenune DJIC u BHYT-peH-
HETro COMPOTUBIICHUS UCTOUYHHKA TOKA.

UlabopatopHas pabora: MccnenoBanue pa3HOCTH MOTECHIIMATIOB MEK/IY MOJFO-Ca-
MU HCTOYHHMKA TOKA OT CHJIBI TOKA B LICITH.
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Paznuunvie Munvi CAMOCMOoImenbHo20 paap;zc)a 1

[ [pakmuxym « CHAmue 8016m-amMnepHoll Xapakmepucmuxky ouood. » 1
[/ Ipaxmukym « Cusmue 6016m-amnepHou Xapakmepucmuxu ouood. » 1
1 [loBTOpEeHME TeMbI «MexaHuKa»
1 [ToBTOpeHUE TeMbI «MeXaHHuKay [ Ipakmuxym «M3mepenue pasHooeticmsayroweli cui npu 08uUdHceHuy 6pycka no
HAKIOHHOU NIOCKOCMUL. »
/ Ipakxmuxym « M3mepenue ko3 puyuenma nosepxHoCmHo20 HAMANCEHUL) 1
/ Ipakmuxym « M3mepenue ko3 puyuenma nosepxHoCmHO20 HAMANCEHUSL) 1
1 [ToBTOpEeHHE TeMBI «ATperaTHble COCTOSHUS BEIlle-
CTBa»

[loBTOpEHNE TEMBI «ATpEraTHble COCTOSHUS BEIlle-

CTBa»
I3 mepenue Kodghpuyuenma nosepxHocmuo2o Hamsxicenus Msmepenue abco-nom- |1
HOU 61AJICHOCMU 8030YXA U OYEHKA MACCHl NAPO8 8 NOMeujeHUU
/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
[ba3oBblil ypoBeHb (2 yaca) Yruy0JieHHbIH ypoBeHb (5 4acoB)
PA3JIEJI 4. DJIEKTPOIMHAMUKA (11 q) PA3JIEJT 4. QJIEKTPOAMUHAMMUKA (27 u)
Tema 4. Mazuummnoe none. Inexkmpomaznumnan unoykyus (11 ) Tema 4. Macnumnoe none (14 u)

[locTossHHBIE MAarHUTHI. B3auMoAeCTBUE TOCTOSIHHBIX MarHUTOB. MarHutHoe [B3auMoneiicTBre NOCTOSSHHBIX MArHUTOB U ITPOBOJIHUKOB C TOKOM. MarHuTHOE
rosie. Bektop MarHuTHOM MHAYKIUK. [[pyHIMI Cynepno3uIui MAarHUTHBIX ~ [1osie. BeKTop MarHuTHOM MHAYKUIUK. [[puHIMIT Cyneprno3uIui MarHUTHBIX
nosield. JInanm maruuTHOM MHAYKIMU. KapTHa TMHUI MArHUTHON MHAYKIMU [osieid. JIMHuM MarHuTHOM MHAYKIMK. MarHuTHOE 1oJje NpOBOIHUKA C TOKOM
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[1OJIS IOCTOSIHHBIX MarHUTOB.
MarautHo€ 1moJie MPOBOJAHUKA C TOKOM. KapTuHa TUHUI MHIYKIIHA
MarHUTHOTO
M0JIST ITTAHHOTO MPSMOTO ITPOBOAHMKA U 3aMKHYTOTO KOJIBIIEBOTO IMPOBOTHUKA,
KaTylku ¢ TokoM. OnbIT OpcTena. BzanmoaeiicTBue mpoBOAHUKOB C TOKOM.
Cwita Amriepa, €€ MOIy/Ib U HalpaBJICHHE.
Cuita Jlopenna, e€ MOAy/b U HarpapiieHue. JBuxKeHNE 3apsSKEHHOM YaCTUIIbI
B OJIHOPOJTHOM MarHUTHOM mojie. PaGoTra cuibl
Ulopenna. SIBiieHne 31eKTpOMarHuTHOM MHAYKIMK. [I0TOK BEKTOpa MarHuTHOM
mHaykiuy. JJIC nHaykiuu. 3aKoH 3JIeKTpoMarHuTHOW uHAykuuu dapanes.
Buxpeoe anekrpuueckoe nose. 9]C MHAYKIMY B TPOBOJAHUKE, IBHXKYIIIEMCS
MOCTyNareIbHO B OMHOPOJHOM MarHuTHOM mnose. [IpaBuno Jlenma.
MHaykTuBHOCTD. SBneHne camounaykuuu. 3/1C caMouHIyKIIUH.
DHEpPrusi MArHUTHOTO TOJISI KaTYIIKU C TOKOM.
DIIEKTPOMArHUTHOE TI0JIE.

Texnuueckue ycmpoicmea u Npakmuyeckoe npumeHenue: TOCTOSHHBIC
MarHUThI, AJIEKTPOMArHUTHI, JEKTPOJIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
4acTUll, UHAYKIIMOHHAS TeYb.

Hemoncmpayuu
OmneIT Opcrena.
OTKJIOHEHHUE 3JEKTPOHHOTO MyYKa MarHUTHBIM ITOJIEM.
JInHUM MHYKIIMY MarHUTHOTO TOJIS.
B3anMoneiicTBue 1ByX MPOBOIHHUKOB C TOKOM.
Cuna Amnepa.
HevictBue cuiibl JIOpeHIIa Ha HOHBI AIEKTPOIUTA.
SIBneHNE DIIEKTPOMAarHUTHON MHIYKIUH.
IIpaBuno Jlenna.
3aBucumocth JJIC MHOYKIMKM OT CKOPOCTH M3MEHEHUS MarHUTHOTO
ITOTOKA.
10. SIBIeHNE CAMOMHIYKIIUH.
Yuenuueckuit sxkcnepumenm, nabopamopnuie padomut
1. HM3ydeHue MarHMTHOTO MOJI KaTyLIIKH C TOKOM.
2. HccnenoBanne neiCTBUS MOCTOSTHHOTO MArHATA HA PAMKY C TOKOM.
3. HccnenoBanue siBI€HUS AIEKTPOMAarHUTHON MHIYKLMH.

W Nk WN e

(mpsiMOTO NMPOBOAHMKA, KaTYIIKU M KpyroBoro BuTka). OnsIT Opcreaa. Cuna
Amrepa, e€ HanpaBiieHre U MoayJib. Cuna JlopeHiia, €€ HanpaBiIeHUE U MOJYJIb.
JIBIoKEHIE 3apsHKEHHON YaCTHIIBI B OTHOPOAHOM MarHuTHOM mosie. PaGora cuibl
Ulopeniia. MaruutHoe mose B BellecTBe. PeppomazHemuku, napa- u
ouamazHemuKu

Texuuueckue yCMpOﬁCWlGG U mexHoaocuyeckue npoyeccovl. IPHUMEHECHUEC

I[IOCTOSAHHBIX MAarHuToOB, SJICKTPOMArHUTOB, TCCTCP-MYIIBTUMETP,
PIIEKTPOABUTATEIH SIKOOM, YCKOPUTEIH AJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu

1. Kapruna nuHuil MHIYKIIUU MarHUTHOTO IOJISL TOJIOCOBOTO M MOAKOBO-
00pa3HOro MOCTOSTHHBIX MarHUTOB.

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

3. BsammoneiicTBre ABYX MPOBOJHUKOB C TOKOM.

4. Cuna Amrepa.

5. JleiictBue cunbl JIopeHIia Ha MOHBI AJIEKTPOJIHUTA.

6. HaOmronenue nqBUKEHHs MMydKa SJIEKTPOHOB B MArHUTHOM IOJIE.

7. IpuHiun JEUCTBUSA 3JIEKTPOU3MEPUTEIBHOTO pubopa)

MarHUTO3JIEKTPUYECKON CUCTEMBI.
Yuenuueckuit 3xkcnepumenm, nabopamopnsie padomol, npakmukym
WccnenoBanre MarHUTHOTO TOJIS TOCTOSIHHBIX MAarHUTOB.
UccnenoBanne cBOMCTB eppOMArHeTUKOB.
HccnenoBanue AeCTBYS MOCTOSHHOTO MarHUTa Ha PaMKy € TOKOM.
N3mepenue cuiibl Amnepa.
W3ydeHne 3aBUCHMOCTH CHJIBI AMIIEpa OT CHUJIBI TOKA.
OmnpeneneHne MarHUTHOM MHAYKLIMKM Ha OCHOBE H3MEPEHHUS CHJIBI
Awmrnepa.

ook wdE
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Tema 5. Inexkmpomaznumnan undykyusn (13 u)

SIBIIEHUE BIIEKTPOMArHUTHON MHAYKUUU. [I0TOK BEKTOpa MarHUTHOW MHIYKIIMH.
OJIC uHayKIMU. 3aKOH AJIEKTpOMarHUTHON nHAyKIu Papazaes. Buxperoe
priekTpuueckoe noie. Toku @yko. 3/1C nHAYKIMY B TPOBOAHMKE, JBUKYIIEMCS
[TOCTYIATEIbHO B OJHOPOAHOM MarHuTHOM nosie. [IpaBuio Jlenua.
M HaykTuBHOCTS. KaryIika MHAYKTUBHOCTH B LIENU ITOCTOSIHHOTO TOKA. SIBieHue
camonHAyKuu. IJIC caMOMHIYKIIMU. DHEPTysi MATHUTHOTO TOJISI KaTYIIKH
C TOKOM. DJIEKTPOMArHUTHOE 110JIe

Texnuueckue ycmpoiicmeéa u mexHonro2udeckue npoyeccvl: WHAYKIMOHHAS
[e4b, COJICHOWJ, 3allUTa OT 3JEKTPU3ALMHU Tel IPU ABMXKEHUU B MATHUTHOM
rosie 3eMiIu.

[emoncmpayuu

HaGmoieHue sBJICHMSI IEKTPOMArHUTHON WHIYKITHH.

Uccnenosanue 3aBucumoctu J1C MHAYKIHUU OT CKOPOCTH WM3MEHEHUSs
MarHUTHOTO ITOTOKA.

3. Ilpaswio Jlenma.

4. Tlajmenuwe MarHuTa B allIOMUHUEBOM (MeIHOM) Tpyoe.

5

6

-

SIBneHne caMOUHIYKIIMH.
Uccnenosanne 3aBucumoctu JJIC caMOMHAYKUIMH OT CKOPOCTH
U3MEHEHHUs CHJIbI TOKA B IIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomut, npakmuxkym
1. WccnenoBanue sSIBIEHUS AIEKTPOMArHUTHON MHIYKIIHH.
2. OmpexneneHue MHIAYKIIUU BUXPEBOTO MATHUTHOTO TOJIS.
3. HccnenoBanue sIBIICHUS CAMOWHTYKITHH.
4. COopka MOJENH ANIEKTPOMAarHUTHOTO TeHEpaTopa.

PA3JIEJI 5. KOJIEBAHW A 1 BOJIHBI (24 v)

PA3JIEJI 5. KOJIEBAHI 1 BOJIHBI (60 )

Tema 1. Mexanuueckue Ko1e0anus u 31eKMpPoOMazHumHsle Koneoanus

(94

Tema 1. Mexanuueckue xoneoanus (10 u)
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KoneGarenpHas cuctema. CBOOOTHBIE MEXaHUYECKUE KOJIeOaHUSI.
["apmonmnueckue konebanus. [lepuon, gactora, amrumutyaa u ¢gasa KkoineOaHuid.
[Ipy>KMHHBII MassTHUK. MareMaTu4eCKUii MassTHUK. YpaBHEHUE
rapMoHHUYecKHuX Kojebanuil. [IpeBpalienre s3Heprun Npu rapMOHUIECKUX
KOJICOAHUSX.
KonebarenbHblil KOHTYp. CBOOOHBIE AIEKTPOMArHUTHBIE KOJIeOaHUs B
1/1eaJIbHOM KOJIeOaTeTbHOM KOHTYpe. AHAIOTHS MEXYy MEXaHHUECKUMU U
brieKTpoMarHUTHBIMU KoseOaHusiMu. @opmyna TomcoHa. 3akoH coxpaHeHUs
HPHEPTUU B UJICAJIbHOM KojiebarenbHOM KoHType. [Ipeacrasnenue o
3aTyXarolux KojeOaHusx. BelHyKIeHHbIE MEXaHUYEeCKUE KOIeOaHusl.
Pe3onaHc. BeiHyX1€eHHBIE 2IEKTPOMAarHUTHBIE KOJIEOaHUSI.
[lepemenHbIil TOK. CUHYCOUIAIbHBIN IEPEMEHHbIN TOK. MOITHOCTH
[EPEMEHHOI0 TOKa. AMIUTUTYHOE U JAEMCTBYIOIIEE 3HAYCHUE CUJIbI TOKA U
HanpsokeHus. Tpancdopmarop. [IpousBoacTBo, nepegaya u norpedieHue
PIIEKTPUYECKON 3HEPTUU. DKOJIOTUYECKUE PUCKH ITPU IPOU3BOJICTBE
bieKkTpo3Hepruu. KynpTypa UCob30BaHMs 3JEKTPOIHEPTUU B TIOBCEHEBHOM
PKU3HU

Texnuueckue ycmpoiicmea u npaKmuyeckoe npumeHeHue. SIEKTPUYECKUi]
3BOHOK, T€HEPATOp NEPEMEHHOI0O TOKA, IMHUU IEKTpoIepeay.

Hemoncmpayuu
1. HccnenoBanue mapameTpoB KoyieOaTeabHOW CUCTEMBI (IIPYKUHHBIN
WJIM MaTeMaTU4eCKUN MasiTHUK).
HaGmronenue 3aryxarommx Kojie0aHuH.
HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHHIA.
HaGmronenue pezonanca.
CB0OOAHBIE DTIEKTPOMArHUTHBIE KOJICOaHUSI.
OcuumiorpaMmbl - (3aBUCHUMOCTHA  CHJIBI TOKAa W HANPSDKEHUS  OT)
BPEMEHH ) JUIS AIEKTPOMArHUTHBIX KOJIeOaHHIA.
Pe3onanc npu nmociie1oBaTeIbHOM COSTMHEHUH PE3UCTOPA, KaTYIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.
8. Mogenb TMHUN AIEKTpOIIepeaadn.
Yuenuueckuii skcnepumenm, nabopamopnuie padomut
1. HccnemoBanue 3aBUCUMOCTH TIEpHOAA MaJIbIX KoJieOaHWUW Tpy3a Ha
HUTHU OT JJTMHBI HUTU U MAcChl rpy3a.

o u .k wnN

2.

Konebarenbnas cuctema. CBOOOTHBIC KOEOAHMUS.
["apmonunyeckue konedanus. Kunemarnyeckoe u JMHAMUYECKOE OMIMCAHHUE.
(DHEPTreTUYECCKOE ONMUCAaHNE (3aKOH COXPaHEHUSI MEXaHUYECKON dHeprun). Buisod
OUHAMUYECKO20 ONUCAHUS 2APMOHUYECKUX KOLeOAHULL U3 UX IHEP2emu4ecko2o
U KUHEMAMUYECKo20 ONUCAHUAL.
Amnaumyoa u ¢aza konebanuil. Ces3b amnaumyobl KoaeOAHUll UCXO0OHOU
BENUYUHBL C AMNAUMYOAMU KOLEOAHUL € CKOPOCU U YCKOPEHUSL.
[lepron u yacrora konedanuid. [Tepron MasTbIx CBOOOIHBIX KOJICOAaHUIH
MaTreMaTHYeCcKOro MasiTHUKA. [lepruoa cBOOOMHBIX KOIeOaHU TIPYKHHHOTO
MasITHUKA.
[TonsiTHe 0 3aTyxaromux KojaeOaHusaX. BeiHyxkaeHHble konebanus. Pezonanc.
PesonancHas kpuBasi. BiusiHue 3aTyxaHus Ha BUJ pe30HAHCHOW KPUBOIA.
|ABTOKOJICOAHUS

Texnuueckue ycmpoucmea u mexHolo2udecKue npoyeccvl: METPOHOM, Yachl,
KadeJIv, My3bIKaJIbHBIE HHCTPYMEHTBI, ceiicMorpad.

Jemoncmpayuu
1. 3anwuch konedarenbHOrO ABHKEHUS.

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

3. UccrnenoBanme 3aryxarommx KojeOaHWH W 3aBUCMMOCTH TIepHOa)
CBOOOIHBIX KOJ€OaHUH OT COMPOTUBIICHHUS.

4. HccnenoBanue koiie0aHWU Tpy3a Ha MACCUBHOM TPYKHHE C IIEINIbIO
(dbopMHpOBaHUS TPEACTaBICHUN 00 MIeaNbHOM MOJENN MPYKUHHOTO)
MasITHUKA.

5. 3aKoH COXpaHEeHHUs SHEPIUH MPH KOJIeOaHUSAX TPpy3a Ha MPYKUHE.

6. HccrnenoBanue BBIHYKICHHBIX KOJICOAHUH.

7. HaGnroneHue pesoHaHca.

Yuenuueckuit 3xkcnepumenm, nabopamopnsie padomol, npakmukym

I/ICCJ'IGJIOBaHI/Ie ONEPEMEHHOIO TOKa B LEIH M3 IMOCICIO0BATCIIBHO,

1. Wsmepenme  mepuoma  CBOOOJHBIX  KoJeOAHMM  HHUTSIHOTO
U TIPY>KUHHOTO MasiTHUKOB.

2. V3yueHue 3aKOHOB JIBM)KEHHUS Tella B XOJ€ KoleOaHWN Ha yIpyrom
HoJBECE.

3. HM3yuenue nBMKEHUS HUTSHOTO MasiTHUKA.

4. Tlpeobpa3zoBaHue SHEPTUU B IPY>)KUHHOM MasiTHUKE.

5. HccnenoBanue yObIBaHHS aMIUIUTYIIBI 3aTYXaIOIMX KOJTeOaHUH.
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COEMHEHHBIX KOHIEHCATOPa, KaTyLIKU U PE3UCTOPA.

6. HccnenoBaHue BBIHYKACHHBIX KOJICOAHUH.

Tema 2. Inekmpomaznummnwie Koneoanus (15 u)

KonebarenbHblit KOHTYp. CBOOOTHBIE AIIEKTPOMArHUTHBIE KOJIeOaHUs
B HcILHOM KosiebarenbHOM KoHType. Dopmyna Tomcona. Cesszs amniuniy vl
Bapsioa konOencamopa ¢ amnaumyoou Cuibl MoKd 8 KoieOameibHOM KOHNype.
3aKOH COXpaHEHUS SHEPTUU B UJCATBHOM KoJIeOaTeIbHOM KOHTYpE.
3aryxaromiye JeKTPOMarHuTHbIe KojeOanus. BeiHyX1eHHbIe
PIIEKTPOMATHUTHBIE KOJICOaHUsI.
[lepemeHHBIN TOK. MOITHOCTH MEPEMEHHOTO TOKA. AMIUIUTYIHOE
1 JICHCTBYIOIIEE 3HAYCHNE CHIIBI TOKA M HAMPSIKCHUS [IPH Pa3TUIHON opme
3aBHCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHHU.
CunycouoanbHwili nepemerHblll mok. Pesucmop, konoencamop u kamywka
UHOYKMUBHOCMU 8 YeNU CUHYCOUOATbHO20 nepeMeHHo20 moka. Pesonanc moxos.
[Pe3onanc HanpsceHul.
M neanbHblil Tpanchopmarop. [IpousBoacTBo, nepeagaya u norpedieHue
PIIEKTPUYECKON YHEPTHH.
DKOJIOTUYECKHUE PUCKH TIPU MPOU3BOACTBE dleKTpodHepruu. KymbTypal
MCTIOJTB30BaHMSI QJIEKTPOIHEPTUN B TIOBCETHEBHOW KH3HH.
TexHuueckue ycmpoiicmea u mexHono2UuecKue npoyeccyl: SIEKTPUYECKUH]
3BOHOK, T€HEPATOP TIEPEMEHHOTO TOKA, TUHUH JICKTpOTIepeaad.
Jemoncmpayuu
CB0OOAHBIE PTIEKTPOMArHUTHBIE KOJIEOaHMUS.
3aBHCHUMOCTh YacTOTHl CBOOOMHBIX KOJNEOAHUNW OT HHIYKTUBHOCTH
1 EMKOCTH KOHTYPA.
OcmiorpaMMBI 3JICKTPOMArHUTHBIX KOJIeOaHUH.
I'eneparop He3aTyxaronx AMEeKTPOMAarHUTHBIX KOJIeOaHUH.
Mopenb JIeKTpOMarHUTHOTO TeHEPaTopa.
BrinyxaeHHbIE CHHYCOUIaTbHBIE KOJIeOaHusl.
Pesucrop,  karymka  WHAYKTUBHOCTH W KOHJCHCATOp B IICTH
MEPEMEHHOTO TOKA.
8. Pe3oHaHC mpH MMOCIEIOBATEIIFHOM COCAMHCHHH PE3UCTOPA, KaTYIIKH
WHAYKTUBHOCTHU U KOHJEHCATOpa.
9.  YcrpoiicTBO M MPUHITUI ISHCTBUS TpaHchopmaropa.
10. Mopnenb TUHUY IEKTpONepeaadH.

™=

Nookow

Yuenuueckuit 3xcnepumenm, nabopamopnwie pabomol, npaKkmuKym
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1. Uyuenwue Tpanchopmaropa.

2. HccnenoBanwe  TNEpPEeMEHHOTO  TOKAa  4Yepe3  IIOCIENOBATEIbHO
COEIMHEHHBIC KOHACHCATOP, KaTYIIKy U PE3UCTOP.

3. HaOmronenue »neKTpOMAarHUTHOTO Pe30HAHCA.

4. WccnenoBanue paboOThl HCTOYHUKOB CBETA B LIEMH IEPEMEHHOTO TOKA.

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

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

MexaHnuecKue BOJIHBI, yciaoBus pacnpoctpanenus. [lepuoa. Ckopoctb
pacrpoCTpaHeHus U AjMHa BOJHBL. [lonepeunbie U Mpo10JIbHbBIE BOIHEI.
MuTepdepenius u qudpakiius MEXaHHIeCKUX BOJIH. 3ByK. CKOPOCTB 3ByKa.
[‘pomKocTh 3ByKa. Bricota ToHa. TeMOp 3Byka. DNEeKTpOMAarHUTHbIC BOJIHBI.
[VcaoBus H3JTY4YCHUS SJICKTPOMAriuTHBIX BOJIH. Bzaumnas OpuCHTalIWA
BekTOpoB E, B, V B anekrpoMarautHo# BoiaHe. CBOKCTBA 3IEKTPOMArHUTHBIX
BOJIH: OTPaKCHUE, TIPEIIOMIICHHE, TIOJISIpH3aIius, TUPPAKIUs, HHTePPEPEHIIU.
CKOpOCTB 3NIEKTPOMarHuTHbIX BoJH. [1Ikana sneKTpoMarHUTHBIX BOJIH.
[IprMeHeHre HEKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY. [IpuHIHITBI
PaIUOCBS3H U TelNeBUACHUA. Paauronokanus. DIeKTpOMarHuTHOE 3arps3HEHHE
OKPYKAIOLIEH CPEebI.

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

Hemoncmpayuu
1. OOpa3zoBaHWe ¥ PACIPOCTPAHEHUE TMOMEPEUYHBIX M TMPOIOTHHBIX
BOJIH.
2. KomneGmomeecs Tesno Kak UCTOYHUK 3BYKa.
3. HaGmroneHue oTpaykeHUs ¥ IPEIOMIICHUS] MEXaHUYECKHUX BOJTH.
4. HaGmonenue natepdepeHuy u AuGpakiud MEXaHUIeCKUX BOJIH.
5. 3BYKOBOW pe30HaHC.
6. HaOmromeHue CBS3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMILTATYIOU

U 4aCTOTOU KOJIeOaHUIA.
HccnenoBanne CBOMCTB 3JEKTPOMArHUTHBIX BOJIH:  OTPaXKEHHE,
MIpesIoMIICHUE, TIONsApU3alus, TuGpaKus, HHTepPepeHIIHS.

MexaHndecKkie BOJHBI, YCIOBUS UX pacnpocTpaHenus. [lonepeunsie
1 IPOJI0JIbHBIE BOJIHBL. [leprosn, CKOpOoCTh paclipoCTPaHEHHs U JUIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKUX BOJIH: OTPAXXEHUE, TPETIOMIICHUE, HHTEPPEPEHIIH
1 TudpaKIms.
3ByK. CkopocTh 3ByKa. ['pomkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.
[[TymoBOE 3arpsi3HEeHNE OKPY’Karollel cpeibl.
(DJIEKTPOMArHUTHBIE BOJHBL. YCIOBUS M3ITy4EHUS IEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTalMs BEKTOPOB B AJIEKTPOMArHUTHOM BOJIHE.
CBOIiCTBa SJIEKTPOMAarHUTHBIX BOJIH: OTPaXCHUE, IPEIOMIICHHUE, MO pU3aLus,
uHTepdepeniys u audpaxnus. [llkana aneKkTpoMarHUTHEIX BoJH. [Ipumenenue
PIIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U ObITY. [IpuHIMIBI pagnocssi3u
1 TeneBuieHus. Paguonokanys. DeKTpOMarHUTHOE 3arpsi3HEHNE OKPYKAIOLIEH
Cpembl

Texnuueckue ycmpoucmea U npaKxmuieckoe npumeHeHue. MY3bIKaIbHbIe
MHCTPYMEHTBI, pajap, paJuoNpuéMHUK, TEJIEBU30p, aHTEHHa, TeiedoHn, CBY-
[eyb, YAbTPa3BYKOBas IUArHOCTHKA B TEXHUKE U METULIMHE.

Jemoncmpayuu

1. OOpa3oBaHue U paCIPOCTPAHCHHUE MOMEPEUHBIX U MPOJIOTHHBIX BOJIH.

2. KoneOmomeecs Teno Kak MICTOYHUK 3BYKa.

3. 3aBHCHMOCTD JJTMHBI BOJHBI OT YaCTOTHI KOJIEOAHUIA.

4. HabmoneHue oTpakeHHs U IPeTOMIICHHUS] MEXaHUUECKHUX BOJIH.

5. HaOGmonenue nnrepdepeHnu 1 1udpakiuu MeEXaHUN4eCKIX BOJIH.

6. AKYyCTHYECKHIl pe30HaHC.

7. CBoiicTBa yabTpa3ByKa U €ro IpUMEHEHHE.

8. HaGnronenue cBs3M IPOMKOCTH 3BYKA M BBICOTHI TOHA C aMIUIUTYJOU
Y 4acTOTOH KoJieOaHuil.

9. UccnenoBaHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH: OTpakEHUE,

IpesioMJIeHUe, osigpu3anus, tudpakuus, HHTephepeHIusl.
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10. O6HapyxeHne nHPPAKPACHOTO U YIBTPA(UOIECTOBOTO HU3ITYUCHHH.
Yuenuueckuit 3xkcnepumenm, nabopamopnvie pabomut, npaKmuxKym
1. U3ydeHue napameTpoB 3BYKOBOI BOJIHBI.
2. V3yueHwe  pacnpoCTpaHEHHs  3BYKOBBIX
MIPOCTPAHCTBE.

BOJIH B 3dMKHYTOM

Tema 4. Onmuxa (10 u)

Tema 4. Onmuxa (25 u)

[ eomeTpuueckas ontuka. [IpsMonrHeiiHoe paclipoCTpaHEeHHE CBETa B
OIHOPOIHOM cpene. ToueuHblid HCTOYHUK cBeTa. JIyu cBera.

OTpakeHHe CBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n3o0paxeHuil B
[IJIOCKOM 3€pKalle.

[TpenomneHue cBeta. 3aKOHBI MIPEIOMIICHUS CBeTa. AOCONIIOTHBIN MOKa3aTelb
npesiomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroi nojJIHoro
BHYTPEHHEIO OTPAKEHUSI.

Jlucniepcus ceeta. CIIOKHBIN cocTaB Oenoro cBera. L{setr. Cobuparomue u
[PACCEUBAOIINE JINH3BI.

Tonkast muH3a. @OKYCHOE PacCTOSIHUE U ONTUYECKAask CUJIa TOHKOM JIMH3HI.
[TocTpoeHune n300pa>keHNil B COOMPAIOIIUX U PACCEUBAIOIIUX JTMH3AX.
DopMysa TOHKOH JIMH3bI. YBEIUYEHHUE, 1aBAEMOE JIMH30M.

[ [penenbl NpUMEHMMOCTH T€OMETPUUECKON ONTHKHU.

Bonnosas ontuka. MaTepdepennus cera. KorepeHTHbIE HCTOUHUKH.
YcnoBus HaOII0IeHN MAKCUMYMOB 1 MUHUMYMOB B UHTE€P(EPEHIIMOHHOMN
KapTUHE OT JBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Jlndpaxuus ceera. JnppakunonHas pererka.

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

[lonsipusanus cBera

Texnuueckue ycmpoiicmea U Npakmuyeckoe npuMeHeHue. OYKU, IyIa,
(doToanmnapar, MPOEKIMOHHBIA ammapar, MHKpPOCKOI, TEJIECKOI, BOJOKOHHas
OITHKA, TU(PPAKIINOHHAS PEIIETKA, TTOJIIPOHI.

Hemoncmpayuu

1. IlpAMonuHENHOE pacHpOCTPAHEHUE, OTPAKEHUE U IIPEIOMIICHHE
cBeta. Onrtuyeckue Npudopsl.
ITonHoe BHyTpeHHee oTpaxeHue. Mozenb cBeToBoAA.

[ [psMosHEITHOE pacpoCTpaHEHHUE CBETA B OJIHOPOIHOM cpene. JIyu cBera.
ToueuHbIi HCTOUYHUK cBeTa. OTpakeHUEe CBEeTa. 3aKOHBI OTPAKEHHUS CBETA.
[TocTpoenue uzoOpaskeHuil B miockoM 3epkaie. Cehepuueckue 3eprana.
[TpenomiieHne cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCONIOTHBINA TTOKa3aTellb
npenomieHus. OmuocumenvHblil nokasamensv npeiomienus. Ilocmosancmeo
uacmomol ceema u COOMHoOUleHue OJIUH 80IH NPU Nepexooe
[MIOHOXPOMAMUYecKo20 ceema yepes 2panuyy pazoena 08yx onmuyeckux cpeo.
X00 nyueti 6 npusme. [lucniepcus cBera. CioxHbIM cocTaB Oenoro cera. L[BeT.
[TonHoe BHYTpeHHEe oTpakeHue. [IpeaenbHblil yros moJIHOro BHYTPEHHETo
orpaxenus. Codbuparowue u pacceusarowjue 1unzol. Tonkas nunza. PokycHoe
[PACCTOSIHHE U ONTHYECKasl CUJIa TOHKOM JIMH3HI.

3asucumocms hoKyCHO20 paccmosiHusl MOHKOU CheputecKoll TUH3bL Om eé
ceomempuu u OMHOCUMENbHO20 NOKA3AMesi NPEIOMLeHUSL.

DopMyra TOHKOH JIMH3bI. YBEIUYEHHE, 1aBAEMOE JIMH30M.

X00 nyua, npoweduie2o 1un3y noo npou3BoIbHbIM Y2lloM K €€ 21a8HOU
onmuuecxoul ocu. Ilocmpoenue uzoopasxiceHuti mouku u ompe3Ka npsamou

6 COOUPAIOWUX U PACCEUBAIOWUX TUH3AX U UX CUCTNEMAX.

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

[[penensl npUMEHUMOCTH T€OMETPUYECKON OMTHUKH.

BonnoBas ontuka. MaTepdepenius ceera. KorepeHTHbIE HCTOYHUKHU. YCIOBUS
Ha0JIIO/IEHN I MAKCUMYMOB 1 MUHUMYMOB B UHTEP()EPEHIIMOHHON KapTUHE OT
TBYX KOT€PEHTHBIX HCTOUHUKOB. [IpriMephI KilacCu4eCcKuX HHTEPPEPEeHIINOHHBIX
CXEM.

[Tudpaxius ceeta. dudpakimonnas pemeTka. YciaoBrue HabI0NeHUs TIIaBHBIX
MaKCUMYMOB TIPH TIaJICHUH MOHOXPOMAaTUYECKOTO CBETa Ha TU(PAKIIOHHYIO
PELIETKY.

[Tonsipusanus cBeta

Texuuueckue yCWlpOIZCI’I’lBCl u mexunoaocuveckue npoyeccwvl. OYKHU,

ayna,

WccnenoBanne cBOWCTB M300paXeHUH B JTIMH3AX.
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Monenu MUKPOCKOTIA, TEIECKOTIA.
HaGmronenue narepdepeHImu ceera.
Habmonenue audpakiuu cBeta.
HaOnronenue aucnepcun cBeTa.
[TomyueHue CIeKTpa ¢ TOMOIIBIO PU3MBI.

© o N U e

10. HabmroeHue nonsipu3aiiiy CBeTa.
Yuenuueckuii sxkcnepumenm, nabopamophuvie padomut
1. HM3Mepenue nmokasaressi IpeOMIICHHS CTEKIIa.
2. HccnenoBanue CBOWCTB U300paKeHUH B JIMH3AX.
3. Habmronenue aucnepcuu cBeTa.

[Tomyuenue crekTpa ¢ HOMOIIBIO TU(PAKIIMOHHON PEIIETKH.

nepuckor, (oroanmnapar, MUKPOCKON, MPOCKIIMOHHBIN ammapar, MpoCBeTICHHE
OITUKH, BOJIOKOHHAsI ONTHKA, TU(PAKIIMOHHAS PELIETKA.

Jemoncmpayuu
1. 3akoHBI OTpaXeHUs CBETA.
2. HccrnenoBaHnue mpeIoMIICHHS CBETA.
3. HaOGmoneHue moaHoro BHyTPEHHETO OTpaykeHus. MoJienb CBETOBO/A.
4. MHccrnenoBaHue xoAa CBETOBBIX IYYKOB 4Yepe3 ILIOCKOMApaIeNIbHYIO

IUTACTHHY U IPU3MY.
HccnenoBanue cBOMCTB M300pakeHUH B JIMH3AX.
Mopenu MUKPOCKOIIa, TEIECKOIA.

HaOironesue nBETOB TOHKUX IUIEHOK.

5
6
7. Habmtonenue nHTEpdEPECHIINN CBETA.
8
9

HabGmronenue nudpakuuu cera.
10. U3yuenue nudpakinoHHON PEIIETKY.
11. HaGmronenue qudpakiiMOHHOTO CIEKTpa.
12. HaGmromeHue qucriepcuu CBETa.
13. HaOnronmeHue mossipu3anyuy CBeTa.
14. TlpumeHeHHE TOISIPOUIOB JIsl U3YYCHUST MEXaHHMUYCSCKUX HAIPSHKCHUI
Yuenuueckuit sxkcnepumenm, nabopamopnsvie pabomut, nPAKMUKYM

1.

no

LN AW

10.
11.
12.
13.

W3mepenue nokasaress NpeoMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUSI OT BEIIECTBA
(Ha mpuMepe XUIKUX JIUH3).

W3mepenne poKyCcHOro pacCTOSHUS PaCCEUBAIOIINX JIMH3.
[Tony4yeHnne n300paxeHus: B CUCTEME U3 TUIOCKOTO 3epKajia U JIUH3bI.
[Tomyuenue n3o00pakeHus: B CUCTEME U3 JIBYX JIMH3.
KoHcTpynpoBaHue TEIECKOMMYECKUX CUCTEM.

Habnronenue audpakuuu, nuaTepdEepeHIINM U MOJISIPU3aLUU CBETA.
W3ydyeHne mnonsgpu3aliid CBETa, OTPAXEHHOIO OT IOBEPXHOCTH|
JTUAJIEKTPHKA.

N3yuenne naTepepeHInH JIa3epHOro M3Ty4eHHsI Ha IBYX ILENsX.
HaGnronenue nucnepcum.

HaGmonenue u uccrienoBanue AMQPpPaKkIMOHHOTO CIIEKTpa.
N3mepeHne 1iMHbI CBETOBOM BOJIHBI.

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

PA3JIEJT 6. OCHOBBI CITIELTUAJIBHOW TEOPUM OTHOCUTEJIbHOCTH
(59)

Tema 1. Ocnosvt CTO (4 u)

Tema 1. Ocnoswvlt CTO (5 u)

I'paHuLIBI MPUMEHUMOCTH KJIACCHYECKON MeXaHUKH. [locTymnarsl
CIEMAJIbHOM TEOPUU OTHOCUTEIBHOCTU: NHBAPUAHTHOCTh MOAYJISL CKOPOCTH
CBETa B BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTU DWHIITEHA
OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpAIllCHHE
UTMHBI.

OHEpPrusi U UMITYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C 3HEpruel U UMITYJIbCOM PENTUBUCTCKOM YaCTULIbI. DHEPTHUS
MTOKOS

[ paHuIIbI IPUMEHUMOCTH KJIACCUYECKON MeXaHMKU. ITocTynarel cienuanbHOM
TEOPUU OTHOCUTEILHOCTH.
[TpocTpancTBeHHO-BpeMeHHOM nHTEepBai. [IpeodpasoBanus Jlopenia. YeiaoBue
IPUYUHHOCTH. OTHOCUTEIBHOCTH OTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU
1 COKpAILCHUE JIIUHBI.
(DHEPIUs U UMITYIIBC PEIATUBUCTCKOM YaCTHUIIBI.
CBs13b Macchbl C SHEPIrUel U UMIIYJIbCOM PENIITUBUCTCKOM YaCTULIbl. DHEPTHUs
[TOKOSI
Texnuueckue ycmpoucmea u mMexHoi02U4ecKue npoyeccol:
[IPUEMHUKH, YCKOPUTEIH 3aPSKEHHBIX YacTHULL.
Yuenuueckuit sxkcnepumenm, nabopamopnsie padomol, npaKmuKym
OnpeneneHne HMMIyIbCa YW DHEPIMM  PEISATUBUCTCKUX  YacCTHUI]
¢dororpadusM TPEKOB 3apsHKEHHBIX YaCTHUI] B MATHUTHOM TI0JIE).

CITYTHUKOBBIC

(o

PA3JIEJI 7. KBAHTOBA S ®U3UKA (15 u)

PA3/IEJI 7. KBAHTOBA S ®U3UKA (25 )

Tema 1. Inemenmot keanmoeou onmuxu (6 4)

Tema 1. Kopnyckynapno — eonnoeoii dyanuszm (15 u )

Dotonbl. Dopmyna [lnanka cBs3M s3HEpruM (HOTOHA C €ro YacTOTON. DHeprus
1 UMITYJIbC (POTOHA

OTtkpbiTHE U UccnenaoBanue Gorodddexra. OnbiTel A. I. CroneToBa. 3aKOHbI
doroapdexra. YpaBHenue DitHiureiiHa s poroaddexra. «KpacHas
rpanuna» Gororddexra. laBnenue ceera. Onbitel I1. H. Jlebenena.

(X MMHUYECKOE ACHCTBHE CBETA.

Texnuueckue ycmpoticmea u npakmuieckoe npumeHenue: (HOTOIIEMEHT,
(oToaaTurK, cCoaHeuHas Oarapesi, CBeTOANO/I.

Hemoncmpayuu

®oTto3(pexT Ha ycTaHOBKE C IIMHKOBOW MJIACTHHOM.

HccnenoBanne 3akoHOB BHeNIHEro ¢porodddexra.

Cseronuon.

Conneunas G6arapest.

AW

PaBHOBECHOE TEIUIOBOE U3Iy4YeHUE (M3IydeHrne abCOIOTHO YEPHOTO TeEla).
3akoH cmeneHus Buna. ['unoresza M. [1nanka o kBaHTax.

@®OoTOHBI. DHEPrus U UMITYNIbC (POTOHA.
dororddext. OnbiThl A. I. CToneroBa. 3akonsl hoTodrddekra. YpaBHeHue
DitHIITeHA 115 poTorddexTa. «KpacHas rpanuna» Gororddexra.
/laBiieHre cBeTa (B YaCTHOCTH, /IaBJIEHUE CBETA HA a0COJIFOTHO MOIVIOLIAIOIIYIO
1 a0COJIOTHO OTpaxkarolyto nmosepxHoctsb). Omnpitel [1. H. JleGenena.
BonHoBeIe cBoMcTBa yacTull. Bonnsl ne bpoiuts. [{nvnHa BonHb! 1e bpoins
1 pa3Mepbl 001aCTH JIOKaTU3aMK JBIOKYILEics yacTuisl. KoprnyckynspHo-
BOJIHOBOM Jyanu3Mm. [{udpakius >eKTpoOHOB Ha KpUCTaJUIaX.
Criermuduka n3mMepenuit B Mukpomupe. COOTHOIIEHUS HEONpeAeIEHHOCTEN
[ citzenOepra
Texnuueckue ycmpoucmeéa U mexHoI02UYecKue npoyeccvl: CHEKTPOMETD,
dorornemMeHT, (QOTOAATUMK, TYHHEJIbHBII MHKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.
Jemoncmpavyuu

1. ®otorddexT Ha yCTaHOBKE C IMHKOBOM MIACTUHOM.
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2. HWccnemoBaHue 3aKOHOB BHEMIHETO (OTOAPdEKTA.
3. HccrnenoBanue 3aBUCHMOCTH CONPOTHBIICHUS TMOTYIMPOBOAHUKOB OT
OCBEIIEHHOCTH.
4, CaeTomauo.
5. Conneunas 6arapes.
Yuenuueckuit 3xcnepumenm, nabopamophsvie padomut, RPAKMUKYM
1. HccnenoBanue GpoTope3ucTopa.

2. Usmepenue mocTtosiHHOW [lgaHka Ha OCHOBE  HCCICIOBaHHS
dororddexra.
3. Hccnenosanue 3aBUCUMOCTH CHJIBI TOKa Yepe3 CBETOMHOA  OT|

HaIPSKCHUS.

Tema 2. Cmpoenue amoma (4 u)

Tema 2. @uzuxa amoma (5 u)

Monens aroma Tomcona. OnbiTsl Pezepdopaa mo paccestHUIO o-4acTuil.
I lmanerapnas monens aroma. [loctynarsr bopa.
M31ydeHue 1 nomoieHrue (pOTOHOB MPU NEPEXOE aTOMa C OJTHOTO YPOBHS
bHepruu Ha Jpyroil. Bunael ciektpoB. CHekTp ypOBHEH 3HEPruu aroMma
BOOPOAA.
BonHoBeie cBoiicTBa yactull. Bonuel e bpoitns. KopnyckynspHo-BoIHOBOM
Tyasm.
CHOHTAaHHOE U BBIHYKJEHHOE U3JIyY€HHE
Texnuueckue ycmpoucmea u npakmuyeckoe npumeHerue. CrieKTpaabHbINA
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBBIN KOMITBIOTED.
Hemoncmpayuu

1. Mopnens onsita Pesepdopna.

2. OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

3. HaOmronenue nuHeYaThIX CIEKTPOB U3IyUEHHUS.

4. Jlasep.
Yuenuueckuit sxkcnepumenm, nabopamopnuie padomut

1. HabmroneHue MTMHEWYATOTO CIIEKTpa.

OnBITHI 0 UCCIIEOBAHUIO CTPOEHHU aTtoMa. [1nanerapHas Mozaens aroma
Pe3epdopna.
[Toctynarsl bopa. U3ny4yenne u nmoromeHue (OTOHOB MPH MEPEXOJIe aToMa
C OZIHOTO YPOBHSI SHEPIUU Ha IPYroi.
Buel criektpoB. CeKTp ypOBHEH dHEpruu aroma Bo10po/ia.
CrioHTaHHOE U BBIHY)KJIEHHOE H3JIydyeHue cera. Jlasep
Texnuueckue ycmpoucmea u mexHoNocUYeCcKUue npoyeccovl: CIEKTPaIbHBIN
AHaN3 (CIIEKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Jemoncmpayuu
1. Monens onbita Pezepdopaa.
2. HaGnronenue nuHEHYATHIX CIIEKTPOB.
3. YcTpoHCTBO M ACHCTBHE CYETIYNKA HOHU3UPYIOIINX YACTHII.
4. OrmpeneneHue JUIMHBI BOJIHBI JIA3EPHOTO U3ITyUECHHUS.
Yuenuueckuit 3xkcnepumenm, nabopamopnsie padomol, npakmukym
1. HaGmrogenue TMHEHUATOro CIEKTpA.
2. HccrnenmoBanme CHekTpa pa3pekeHHOTO
U U3MepeHue nocrossHHon Punbepra.

aroOMapHOTO  BOJOPO/A

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

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

(DKCTIEPUMEHTBHI, I0Ka3bIBAIOIINE CI0KHOCTh CTpOeHus sapa. OTKpbITHE
panuoaktuBHOCTU. OnbITEl Pe3epdopna no onpeneneHuio cocraBa
panroakTuBHOro n3nydenus. CpoiicTa anb(a-, 0eTa-, raMMa-u3JIy4yeHusl.

Hyxnonnas monens siapa [eizenoepra—INIBanenko. 3apsa sapa. MaccoBoe
qrcio spa. M30Tormsl.

PamroakTiBHOCTE. AJb(ha-pactiaz. DIEKTPOHHBIN M MO3UTPOHHBIN OeTa-pacna.
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BiusiHue paqnoakTUBHOCTU HA KUBbIE OpraHu3Mbl. OTKpPBITHE MPOTOHA U
HeliTpoHa. Hykmonnas monens simpa [elizenoepra—lMBanenko. 3apsn sapa.
MaccoBoe uncio sapa. 3otonsl. Anbda-pacnaz. DIeKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacnajl. ['amma-u3iydenue. 3akoH paMOaKTUBHOTO
pacmaa. DHEprus CBSA3U HYKJIOHOB B sizipe. SnepHbie cuibl. JledekT macchr
spa. SlnepHsie peakuuu. Jlenenue u cunrtes saep. SAaepHslil peakrop.
TepmosinepHslii cuaTes. [IpobiaeMbl 1 NEepCIEKTHBHI SIIEPHOI SHEPTETUKH.
(DKOJIOTUYECKHE ACTIEKTHI AI€PHON SHEPreTUKU. DJIEMEHTAPHbIE YACTULIBI.
OTKpbITHE TO3UTPOHA. MeTOo bl HAOIIONEHUS U PETUCTPALIMH 3JIEMEHTAPHBIX
wacTull. @yHaaMeHTalbHBIE B3auMOoeicTBUS. EnqnHCTBO (hr3mdeckoit
KapTUHBI MUpa
Texnuueckue ycmpoticmea U npaKmuieckoe npumeHeHue:
Kamepa BuiibcoHa, siiepHbIi peakTop, arToMHast bomOa.
[emoncmpayuu
1. CY€TYMK MOHH3UPYIOIIUX YACTHII.
Yuenuueckuii sxkcnepumenm, nadopamopnuie padomut
1. HccnemoBanue TpekoB 4acTHIl (IO TOTOBBIM (oTOTrpadusim).

JAO3HUMCETP,

["aMMa-u31ydeHue. 3aKOH paJloaKTUBHOIO pacnaaa. PaguoakTHBHbBIE H30TOIIBI B
npupoe. CBOMCTBAa MOHU3ZHUPYIOIIETO U3NTy4eHus. BiusiHue painoakTHBHOCTH
Ha JKUBBIE OpraHu3Mbl. EctecTBeHHbIN (OH n3mydeHus. JJo3umerpus.
(OHEeprus CBA3M HYKJIOHOB B sizipe. SlnepHble cuibl. Jledekt macchl sapa.
SInepubie peakuuu. Jlenenue u cuntes suep. Anepusie peaktopsl. [Ipobaembl
YIIPaBIIsIEMOTO TEPMOSIAEPHOTO CUHTE3a. DKOJIOTHUECKHUE ACIIEKTHI Pa3BUTHS

51 1epHOM SHEPreTUKU. MeTo/bl perucTpanu U NCCIeJ0BaHMsI SIIEMEHTAPHBIX
yacTull. DyHAaMEeHTaIbHbIE B3aUMOACUCTBHS. bapuOHbI, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtanaapTHol Moaenu. KBapk-IitooHHast MOJIENb aJIPOHOB.
duzuka 3a npeaenamu CrangapTHoil Mmojenu. TéMHas Matepus U TEMHas
pHeprus. EquHCTBO (pr3nyeckoil KapTHHBI MUpA.

Texnuueckue ycmpoucmea u mexHoni0cudecKue npoyeccuvl: J03UMETp, Kamepa)
BunbcoHa, SIEPHBIA peakTop, TEPMOSACPHBI peakTop, aroMmHas OomoOa,
MarHUTHO-pE30HaHCHAast ToMOTrpadus.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npakmuKym

1. HccnenoBanue TPeKOB YacTull (110 TOTOBBIM doTorpadusim).
2. HccnenoBanue paguoakTUBHOTO (OHA C MCIIOIB30BAHUEM JO3UMETPA.
3. H3yuenue nomnouieHus 6eTa-4yacTHIl ATFOMUHUEM.

PA3JIEJI 8. OQJIEMEHTBI ACTPOHOMUU 11 ACTPODU3UKMU (7 u)

PA3JIEJI 8. OQJIEMEHTBI ACTPOHOMUU 11 ACTPODU3NKMU (12 u)

Tema 1. dnemenmut acmpoguzuku (7 u )

Tema 1. dnemenmot acmpogpuzuru (12 u )

OTanbl pa3BUTHs acTpoHOMUHU. [IpUKiIaiHOe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHoMuu. Bun 3Bé3mHoro Heba. Co3Be3nus, spKue 3BE3/1bl, IIAHETHI,

nx Bugumoe asrxeHne. Comneunas cuctema. Comaie. ConHeuHas
AKTUBHOCTH. McTounuk sHeprun ComHna 1 3BE371. 3BE3/1bI, HX OCHOBHBIE
XapakTEepUCTUKU. J[MarpamMmma «CreKTpanabHbIM KIACC — CBETUMOCTBY. 3BE3/IbI
MIABHOM IOCJICOBATEILHOCTH. 3aBUCHMOCTD «MAacca — CBETUMOCTD)

7151 3BE3/1 NIAaBHOM NTOCIIEN0BATEIbHOCTU. BHYTpeHHEE CcTpoeHUE 3BE3 .
CoBpeMEeHHBIE TTPEICTABIICHUSI O TIPOUCXOXKICHUH 1 dBOTIOIMK CoTHIA U
3BE3. DTaIlbl J)KU3HHU 3BE3]I.

Muteunbiii [1yte — Hama ["anaktuka. [Tonoxenne n aukenne CoHIA B
["anaxtuke. Tunel ramakTuk. PaguoranmakTuku U kBazapbl. YEpHbIE IbIPHI B
sapax ranaktuk. Beenennas. Pacimpenue Beenennoit. 3akon Xa606:ma.
Pazberanue ramaktuk. Teopust bonbioro B3peiBa. PennkroBoe usnydeHue.
MacmrabHas ctpyktypa Beenennoil. Meraranaktuka. Heperménnnie

JTarnbl pa3BUTHs acTpoHOMHH. [IpuKiIamHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHOMUU. [[pUMEHUMOCTh 3aKOHOB (DM3UKH JIJIsI OOBSICHEHUS IPUPOIBI
KOCMHYECKHUX O0OBEKTOB.

MeToabpl acTpOHOMHUYECKUX HcclieqoBaHui. COBpEMEHHBIE ONTUYECKHE
TEJIECKOTIBI, PAJIMOTEIECKOBI, BHEATMOC(EPHASI ACTPOHOMHS.

Bun 38€3nH0T0 HeOa. Co3BEe3 M, SIpKHE 3BE3bI, INIAHETHI, UX BUTUMOE
IBIKEHHE.

CoaHeuHas cucTeMa.

Comriie. ConHeuHast akTUBHOCTb. MIcTouHuK sHeprun CoJHIa U 3BE37.
3BE3/IbI, UX OCHOBHBIE XapaKTEPUCTUKU. [lnarpaMma «CneKkTpaabHbIi Kilacc —
CBETUMOCTB». 3BE3/bI NIABHOM IOCIIEIOBATENILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTbY IS 3BE3]1 IJIABHOM MOCIeI0BaTeIbHOCTH. BHYyTpeHHee cTpoeHue
3BE37. COBpeMEHHBIC MPEACTABICHUS O MPOUCXOXKICHUH U dBoJtoriK CoJTHIIA U
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po0IEeMbI ACTPOHOMHUH.
Yuenuueckue naonwoenun
1. HaOmromenus HEBOOPYKEHHBIM TIJA30M C  HCIIOJIb30BaHHEM
KOMIIBIOTEPHBIX ~ NPWIOKEHUN NIl OIPEIENICHHS  IOJIOKEHUS
HeOeCHBIX OOBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3IUS
CeBepHOro nosymapus U spKue 3BE31b1.
2. HabGmronenus B teneckon JIyHsl, utanet, Mieanoro [lytu.

3BE3/. DTalbl )KU3HU 3BE3/.
Mneunsiii [Iyte — Hamia ["anaktuka. [Tonoxxenue u nuxenue ColHIa B
["amaktuke. Tumnsl ramaktuk. Paguoranaktuku u kBazapbl. YEpHbIE AbIpEI B
siipax rajgakTtuk. Beenennas. Pacimmpenne Beenennoii. 3akon Xab0ma.
Paz6eranue ranaktuk. Teopust bonbiioro B3peiBa. PenukroBoe uzinyueHue.
MacimtabHas cTpykTypa Beenennoit. MeraranakTuka.
Hepeménnsie npobiaemMbl aCTpOHOMUH

Yuenuueckue nabnwoenusa:

1. HaGmropmenust  3BE3THOTO He0a  HEBOOPYKEHHBIM  IIIA30M|
C MCIIOJIb30BAHUEM KOMITBIOTEPHBIX TMPHIIOKCHUN ISl OTPE/ICICHUs
MOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ust CeBEepHOTO MONyIIapusl U IPKUE 3BE3JIBI.

2. HaGmronenus B teneckon JIyHBI, IUIAaHET, TyMaHHOCTEH W 3BE3THBIX

CKOIUICHHUM.

OU3NYECKUU ITPAKTUKYM (16 yacoB)

Cnocobvl  uzmepenust  QUUYECKUX —BEIUYUH  C UCNIONL30BAHUEM — AHANIOCOBbIX
U YUPDPOBLIX UIMEPUMENLHBIX NPUOOPOE U KOMNBIOMEPHBIX OAMYUKOBbIX CUCHIEM.
Abcomommuvie u OMHOCUMETbHbLE NOSPEUHOCHIU USMEPEHUT (DUBUUECKUX BETUYUH.
Oyenka epanuy nocpeuHocmetl.

IIposedenue KoceeHHbIX UMePEHUl, UCCTeO08AHULL 3A8UCUMOCTIEl
Qusuueckux seIUdUH, NPOBEPKA NPEOTIONCEHHBIX 2unomes3 (8blOop uz pabom,
ONUCAHHBIX 8 MEMAMUYECKUX PA30enax « Yuenuueckuil 3Kcnepumenn,
JabopamopHbsie pabomvl, NPAKMUKYMY).

OBOBIIAIOIIEE ITOBTOPEHMUE (4 )

OBOBIIAIOIIEE ITOBTOPEHME (15 u)

Ponb Gu3uku 1 acTpOHOMHH B IKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMATILHOM U ATHUYECKOU chepax MesTEILHOCTH YeIOBEKa; pOIb U MECTO
(hU3UKH U ACTPOHOMHUHU B COBPEMEHHON HAYYHOW KapTHHE MUPA; POIh
¢busnueckoii Teopuu B GOPMUPOBAHUY MPEACTABICHUHN O GU3NYECKON
KapTUHE MUPa, MECTO (PH3NUYECKOI KapTHHBI MUpa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABIEHUN O IPUPOJIE

O600111eHNE U CUCTeMaTH3alusl COAepKaHUs pasesioB Kypca «MexaHukay,
«MonekynsipHas (pu3uka U TEPMOAMHAMUKAY, « DTEKTPOAMHAMHKA,
«Komnebanus 1 BOHBI, «OCHOBBI CIIEIMATIBHON TEOPUH OTHOCUTEIIBHOCTHY,
«KBanTOoBas usmkay, «MeMEHThI aCTPOHOMUU U aCTPOPUIUKI.
Pomp  ¢Qusukm  w acTpoHOMHHM B SKOHOMHYECKOH,  TEXHOJIOTHYECKOH,
COLIMANILHOM W ATHUYECKOW cdepax IesTEIbHOCTH YelIOBEKa; POJb M MECTO
(U3UKM ¥ aCTPOHOMHUHU B COBPEMEHHOW HAyYHOM KapTHHE MHpa; 3HAYCHHUE

OHHC&TCHLHOﬁ, CI/ICTeMaTI/BI/Ip}IIOH_[eI\/'I, 0OBSICHUTEIILHOU PIHpOI’HOCTH‘-ICCKOfI
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¢byHkuuit ¢puzndeckoil Teopuu; posb (puznyeckoil Teopun B HOPMHUPOBAHUU
MIPEACTABICHUN O (U3UYECKONH KapTHMHE MHpa, MECTO (PU3MUYECKON KapTHHBI
MHpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEICTaBICHUM
0 MpUpoJie

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 B3anmMopeiicTBuE NOCTOSHHBIX MAarHUTOB U MTPOBOJHUKOB C TOKOM. MarHutHoe
rosie. Bektop MarHuTHOM MHIYKUMH. [IpUHIAII CyIIepIIO3UIIMY MATHUTHBIX [TOJIEH.
UIiHMY MarHUTHOW MHAYKLUH.
1 MarnuTHOE 10JIe TPOBOJAHHUKA C TOKOM (TIPSMOTO MTPOBOAHUKA, KaTYIIKH U
KpyroBoro BuTka). OneIiT Dpcrena. KapTrHa muHUNA MAarHUTHON MHTYKITUU TIOJISI
MOCTOSTHHBIX MarHUTOB.
1 Onpeoenenue ycioutl NPUMEHUMOCMU MOOenU OOHOPOOHO20
M acHUmHo20 nous.
1 Onpedenenue Hanpasienus UHOYKYUU MACHUMHO20 N0
NPOBOOHUKA C MOKOM
1 Maenummnoe none 6 ewjecmee. PeppomazHemuru, napa- u -
ouamazHemuKu
1 Cuna Amriepa, e€ HampaBiieHUe U MOIYJIb.
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Cuna JlopeHna, €€ HanpaBiIeHUE U MOIYIb.
JIBro>KeHUE 3apsHKEHHON YacTUIBI B OTHOPOAHOM
MarHuTHOM mose. PaGora cuiet Jlopenma.

IIposedenue koceenHvIX UsMepeHull cuivl Amnepa, npogeoderue
uccie0osanuss  3aeucumocmeli  mexcoy  usuvecKkumu
BEIUYUHAMU U ONBIMO8 N0  Npo8epKe  NpPeodlONCEHHOU
eunomesvl Npu U3y4eHuu Oeucmeus NOCMoOSHHO20 MAa2HUmMA
HA paMKy ¢ MOKOM

Obvscnenue 0CHOBHBIX NPUHYUNOSE OeUCMBUSI MEXHUYECKUX
yCmpoucme

Ilpumepwl pewenus 3a0au no meme «Cuna Amnepa»

TexHuyeckue YCTpOﬁCTBa " TCXHOJIOTHYCCKHUEC ITPOUCCChI: IIPUMCHCHUC
MMOCTOAHHBIX MArHUTOB, DJICKTPOMAIrHUTOB, TCCTCP-MYJIILTUMETP, JICKTPOABUTATCIIb
HKO6I/I, YCKOPUTCJIN SJICMCHTAPHBIX YaCTUII.

JlaboparopHas padorta Nel «Habmronenne qeiicTBUsI MArHUTHOTO TIOJIS Ha TOK)

IIpumepvwl pewenus 3a0au no meme « Cuna Jlopenya»

Peuwienue pacuémuulx 3a0ay ¢ s36HO 3a0AHHOU U HESIBHO
Ba0anHoll huzuyecKol MOOenbo ¢ UCHONb308AHUEM OCHOBHBIX
3akono6 u popmyn no meme «Maznumnoe noney.

[Pewienue kauecmeennvix 3a0ay, mpeoyrouux npumeHeHus
sranull no meme « Maznumnoe noney.

JIeKTPOMATHUTHASA UHAYKIHA 5/13

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

3aKoH 3JIEKTpOMarHuTHOM HHAyKIuu dapanes.
Buxpesoe anekrpuueckoe noise. Tokn Pyko.

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

[ Ipumepwvl peutenus 3a0ay no meme « 3aKoH
1eKmMpoOMacHUMHOU UHOYKYUU»

Pewienue pacuémnulx 3a0ay ¢ s16H0 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 camonnaykiuu. IJ{C caMOMHAYKLUH.

PeuieHue KauecmeaeHHblX 361@62‘!, mpe6y}0u4ux 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 MOJIS KaTyIIKU C TOKOM.
DNEeKTPOMAarHUTHOE TIOJIe

JlaGoparopHas pabota Ne2
«/3yueHne SBICHUS SJICKTPOMAarHUTHON MHTYKIIHN)

ObwvsicHenue 0CHOBHbIX NpUHYUnNoe oelicmeust MmexHU4ecKux
)/CI’I’ZPOZZCWIG U mexHoaocuvecKux npoyeccos, makux Kak:
uHayKl/;UOHHa}Z neuv, cwzenoud, 3awiuma om daeKmpuzayuu
meijl npu O0BUIICEHULU 8 MACHUMHOM noJle 3emu.

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

3auem no meme ((SﬂQKmPOMGZHMmHClﬂ Z/lHayKLﬂ/lﬂ
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Konebanusi u BostHbI (60 1)
Mexanuuyeckue Kojaedoanusi 5-/10

KonebarensHaas cucrema. CBOOOIHBIE KOJI€OAHMS.

I'apmonnyeckue xonedbanus. Kunemarnueckoe u
JUHAMHYECKOE OIIMCaHUE. DHEPreTUYECKOe
OIMCaHUE (3aKOH COXPAHEHUSI MEXaHUYECKON
SHEPTHH).

Buisoo ounamuueckoco onucamnus CapMOHUYECKUX Konebanuil u3
Ux dHepeemu4ecKoco U KUuHemamu4eCcko2co OnucCanusl.

Buinyoicoennvie konebanus. Pesonanc. Pe3onanchnas Kpusast.
Brusinue samyxanust na 610 pe30HAHCHOU KPUBOL.
Aemoxonebanus.

Pewenue pacuémnuix 3a0au ¢ 610 3a0aHHO U HEA8HO
3a0aHHOU PuU3UUECKOU MOOENbIO C UCNONb308AHUEM OCHOBHBLX
3aK0H08 u popmyn no meme «Mexanuyeckue konebanusy.

Awmruutyna u ¢gaza kosnedanuii. CBsi3b aMIUIUTYABI KOJIEOAHUN MCXOTHON
BEJIMUMHBI C aMIUTUTYAaMH KoieOaHUil €€ CKOPOCTH U YCKOPEHHUS.

[Tepuon n gacrora konedbanuid. [Tepron MaTbIx CBOOOIHBIX KOJIeOaHUH
MareMaTH4ecKoro MasiTHUKa. [leprnoa cBOOOMHBIX KoeOaHUH MPY>KUHHOTO MasTHHKA.

Pewenue xauecmeernnbvix 3a()aq, mpe6y10u;ux NpUMEHEHUA
3HaHUull no meme «Mexanuueckue KoneOanusy.
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ObvsacHeHue 0CHOBHBIX NPUHYUNOG OeUCBUS MEXHUYECKUX
YCMPOUICM8, MAKUX KaK: MempOoHOM, Yacwl, Kaden,
MY3bIKAIbHbIE UHCIMPYMEHMbL, CeticMoepad.

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

JJIeKTPOMATHUTHBIE KoJie0anus 7/15

Konebarenpubiit KOHTYp. CBOOOIHBIC TEKTPOMArHUTHBIC KOJICOAHUS B HI€aTHbHOM
KOJIeOATEIIbHOM KOHTYPE.

®opmyna TomcoHa.

Cea3b amnaumyovl 3apsa0a KOHOEHCamopa ¢ AmMnaIumy oot
CUbL MOKA 8 KOLeOAMENbHOM KOHNYpe

Pewenue pacuémmuvix 3a0au ¢ A6HO 3a0AHHOU U HESIBHO
3A0AHHOU PU3UYECKOU MOOETbIO C UCNONIb308AHUEM OCHOBHBIX
3aKOHO8 U PopMYIL nO meme « DNeKmpomacHUmHble
Konebanusy

Pewenue kauecmeennuix 3a0au, mpedyrowux npumeHeHus
3HAHUI N0 meme « DNeKMPOMAZHUMHbIE KOeOaHUs»

3aKkoH COXpaHCHUA SHEPTHUU B UACATTIbBHOM K0J1€0aTeIbHOM KOHTYpC.

3aryxarolye JeKTPOMarHuTHbIe KojeOaHus. BbIHYXICHHbIE 3IeKTpOMarHUTHbIE
kosiebanus. [lepeMeHHbI TOK.

CpaeﬂeHue MEXAHUYUECKUX U ITIEeKMPOMACHUNHbBIX Konebanuil

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

Onpedenenue yciouti NPUMEHUMOCHU MOOeNU UOEdIbHO20
KonebamenbH020 KOHmypa
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MOLWHOCTb NEePEeMEHHOr0 TOKa. AMNINTYAHOE W AECTBYIOLLEE 3HAYEHUE CUNbI
TOKA M HAaNpAXKeHUA Npu pasinyHom G¢opme 3aBUCUMOCTM NEPEMEHHOIO TOKa OT
BpemeHn. CUHYCOMIaJIbHBIN IEPEMEHHBIN TOK.

WneanbHblit Tpancopmatop. IIponsBoactso, nepeaada u norpediacHue
AIEKTPUYECKON 3HEPrur. KylbTypa HCIIOJIb30BaHMS JJIEKTPOIHEPTHH B
ITIOBCEHEBHOM KU3HU. TEXHUYECKHUE YCTPOUCTBA U TEXHOJIOTMYECKUE IIPOLIECCHI:
IIEKTPUYECKUI 3BOHOK, TEHEPATOp NIEPEMEHHOIO TOKA, JIMHUY 3JIEKTponepenady

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

Jemoncmpayus axmueHozo, eMKOCMHO20 U UHOYKMUBHO2O
conpomuenenuil

Pewenue xauecmeernnbvix 361()61% mpe6y}0mux NpUMEHEHUA
3HAHUU NO meme ((afleKmPOMaZHun’IHble KONeOaHus».

Mexannueckue M 3JIeKTPOMATHUTHbIE BOJIHBI 5/10

MexaHnndeckue BOJIHBI, YCIOBHS UX pacnpocTpaHenus. [lonepeunsie

Y TIPOJI0JIbHBIE BOJIHBI. [lepros, CKopoCTh pacipOCTPaHEHUsI U TUHA BOJIHBI.
CBoiicTBa MEXaHUYECKHUX BOJH: OTpakeHHUe, IpeIoMIIeHHEe, HHTeppepeHIINs
U AUQpaKims.

3Byk. CxopocTsb 3ByKa. ['pomkocThb 3Byka. BeicoTa ToHa. TemOp 3ByKa.
[ITymoBoe 3arpsi3HEHNE OKPYKAIOILEN CPEBI.

H3yuenue pacnpocmpanenus 36yKo8bix 601H 8 3AMKHYNOM
npocmpancmee.
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Pewenue 3a0au

ObvscHenue 0CHOBHBIX NPUHYUNOE OellCEUS MEXHUYECKUX
VCMPOUCM8 U MEXHOI02UYECKUX NPOYECCO8, MAKUX KAK:
MY3bIKANbHbLE UHCIMPYMEHMbL, PAoap, paouonpuémuux,
menesusop, aumenna, menepon, CBY-neus, ynompasgykosast
OUACHOCMUKA 8 MEXHUKe U MeOUlyUuHe.

OJNEKTPOMAarHUTHBIC BOJIHBL. YCIIOBUS U3JIYy4CHHS JIEKTPOMArHUTHBIX BOJIH.
CBolicTBa 271€KTPOMAarHUTHBIX BOJIH: OTPaKEHUE, IPEJIOMIICHUE, MTOJISIpU3ALUs,
uHTephepeHys U Audpakiys. B3auMHasi OpUEHTAllUsl BEKTOPOB

B DJIEKTPOMAarHUTHOM BOJIHE.

IIIxaa 21€eKTPOMAarHUTHBIX BOJIH. [IpuMeHEHNE STIEKTPOMAarHUTHBIX BOJIH
B TEXHUKE U ObITY. TeXxHUYeCKHEe yCTPONCTBA U MPAKTUYECKOE IPUMEHEHUE:
MY3bIKaJIbHBIE MHCTPYMEHTBI, pajap, paguolnpuEéMHUK, TEIEBU30D, aHTCHHA,
tenedon, CBU-nieus, yapTpa3ByKoBasi TMarHOCTHKA B TEXHUKE U METUIIMHE
IIpuHLUIIBL paguOCBA3U U TeneBUACHUA. Paguonokanus.

Pewenue kxauecmsennwix 361061'{, mpe6yi0u4ux NPpUMEHEHUA
3uanuil no meme «Mexanuueckue u NleKmpomacHunttvle
BOJIHbLY

Pewenue kxauecmeenHvix 361061’{, mpe6yiou4ux npumerneHusl
3Hanul no meme «Mexanuueckue u INNEKMPOMACHUNTHbLE
BOJIHbL)

Yempoiicmeo u npunyun pabomul npocmetiuie2o
paouonpuemMHuKa

Ontuka 10/25

[IpsamonrHETHOE pacIpOCTPAHEHUE CBETA B OMHOPOIHOMU cpene. JIyu ceera.
TouyeyHbI1 UCTOYHHK CBETA.

OTpa)KCHI/Ie cBeTa. 3aKOHBI OTpaXXCHUA CBCTA. HOCTpOCHI/Ie 1/1306pa>1<eH1/1ﬁ
B IIJIOCKOM 3CpKaJIC.
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Habnooenue onmuyeckux sagnenull, npogeoerue KOCGeHHbIX
usMepeHutl, UCcie008aHus 3a8UCUMOCMEN PUBUYECKUX
BENUYUH U ONBIMOSB NO NPOBEPKE NPEOTONCEHHOU CUNOMe3bl
npu U3yyeHuU s181eHUll NPeloMIeHUs. C8ema Ha Spanuye
pasoena 08yx cpeo, NpellomiieHus ceema 8 coouparoujeti

u pacceusarowell 1UH3AX, BOIHOBIX CBOUCME C8eMmd.

Ilocmpoenue u pacuém uzobpasicenuii, co30a8aemulx
NIOCKUM 3ePKALOM

Copepuueckue 3epxana

[Tpenomienue cBeta. 3aKOHBI MPEJIOMIICHHUS CBeTa. AOCONIOTHBIH OKa3aTeNlb
HPETIOMIICHUSL.

Hucnepcus ceera. CiioxxHbIi cocTaB 6enoro ceera. L{ser.
[TonHOE BHYTpeHHEE OTpakeHHe. [IpeaenbHbIi yroll MOJHOTO BHYTPEHHETO
OTPaAKECHUS.

Jlabopamopnas paboma Ned «Hzmepenue nokaszamens
NpeloMIeHUs CIEeKAa)

OmmnocumenvHuill noxazamensv npeiromaenus. [locmosncmeo
Yacmomul ceema u COOMHOuEHUe OJIUH B0JIH 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.

dopMyra TOHKOH JIMH3bI. YBEIUYEHHUE, 1aBAEMOE JIMH301

Jlabopamopnas paboma Ne5 « Onpedenenue onmuyeckoi
CUNLL U POKYCHO20 PACCMOSIHUSL COOUPAIOWEll TUH3bI»

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

Xo0 nyua, npowedwieco 1unH3y noo NPOU3BOIbHLIM Y2lOM K €€
2nasHol onmudeckou ocu. Ilocmpoenue uzobpasicenuti mouxku
U ompesKa npsiMotl 8 COOUPAIOWUX U PACCEUBAIOUSUX TUH3AX

U UX CUCeMaXx.

OnTuueckue npudopsl. Pazpemaromnias cnocodHocTh. [11a3 kak onTuueckas
cUCTEMA.
IIpenenbl NPUMEHUMOCTH T€OMETPUUYECKOM ONTHKHU.

TexHuueckue ycTpoiicTBa U TEXHOJIOTMYECKUX MPOIECChI: OYKH, JIyMa, IEPUCKOIL,
(doroarmapar, MUKPOCKOII, TPOSKIIMOHHBIH armapar, IpOCBETIICHUE ONTHKH,
BOJIOKOHHAsI ONTHKA, JU(PPAKIIMOHHAS PEHIETKA .

Hpoceemﬂ E€HUue onmuku

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

Pewenue kxauecmeennvix 361061’{, mpe6yr0u;ux NPUMEHEHUA
3uanutl no meme « Onmuxay

Bonnosas ontuka. MaTepdepenius ceera. KorepeHTHbIE HCTOYHUKH. YCIOBUS
HaOJI0/IeHN MAaKCUMYMOB U MUHUMYMOB B MHT€P(GEPEHIIMOHHON KapTUHE OT ABYX
KOTePEHTHBIX UCTOYHHUKOB. [IprMephl KilacCHuecKuX NHTEP(EPEHIIMOHHBIX CXEM.

Hudpaxmus ceera. udpakunonHas pemérka. YcioBue HaOM0eHUS TJIaBHBIX
MaKCHUMYMOB TpH MaJJ€HUH MOHOXPOMAaTHUYECKOTO CBETa Ha AU(PPAKIUOHHYIO
pem€Tky. [lonsipusanusa ceera

Jlabopamopnas paboma Ne6 « Uzmepenue onunvt c6emogoti
BOJIHbBI »

Obvsicnenue ocobennocmetl NPOMeKaHusi ONMUYECKUX
A61eHull: uHmeppepenyuu, ougdparyuu, oucnepcuu, HOIHO20
BHYMPEHHE20 OMPANCEHUSL.

Pewenue pacuémuuix 3a0ay ¢ 1610 3a0AHHOLL 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'panuIBl IPUMEHUMOCTH KJIACCHYECKON MeXaHMKU. ITocTynarel cienuanbHOM
TEOPUU OTHOCUTEIIBHOCTH.

OTHOCHUTEIBLHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHU U COKpAIICHUE
JUIAHEL.

IIpocmpancmeenno-epemennoli unmepeal. Ilpeobpasosanus
Jlopenya. Ycnosue npuuunnocmu.

Ilpakmuxym
Ipakmuxym
DHeprus U UMIYIbC PENATUBUCTCKON yacTUlbl. CBSI3b MAcChl C IJHEPrUen
Y UMIYJIBCOM PEJIITUBUCTCKOM YaCTHUIIbl. DHEPIUsl OKOSI
TexHuyeckne yCTpolcTBa U TEXHOJIOTMYECKUE TIPOLIECCHI: CITyTHUKOBBIE
MIPUEMHUKH, YCKOPUTEIU 3apSKEHHBIX YaCTHL]
[IpakTukym
[IpakTHKy™m

UlaGoparopHas pabota

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

PaBHOBecHOE TeTIOBOE M3NTydeHHE (M3TydeHHE aOCOTIOTHO YEPHOTO TETa).
I'unore3a M. I1naHka o0 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, CONHEYHAs bamapest,
€6emoouo0.

Pewenue pacuémuuix 3a0au ¢ A6HO 3a0AHHOU U HEA8HO
3a0anHOU PU3UYECKOU MOOENbIO C UCNONb308AHUEM OCHOBHBIX
3aKoH08 u opmyn no meme «Keanmosvie a61eHUsA».

®otoaddext. OnpiTol A. I. Cronerosa. 3akoHbsl hoTodPdeKTa.

VYpaBuenue DiinmreriHa s Goroaddexra. «Kpacnas rpannna» poroaddexra.

Onpeodenenue ycnosuti NPUMEHUMOCMU K8AHMOBOU MOOelU
ceema.

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

Pewenue xauecmeernnbix 361()61% mpe6y}0u;ux NPpUMEHEHUA
3nanul no meme «Keanmoasnle s6ienusy.

JlaBneHue cBera (B YaCTHOCTH, AAaBJICHHE CBETA Ha aOCOIIOTHO MOMIONIAIOIILYIO
1 abCONIIOTHO OTpaskarolyto noepxHocth). Oneitel I1. H. JleGenena.

TexHuyeckne yCTpolcTBa U TEXHOJIOTMYECKUE TIPOLIECCHI: CIIEKTPOMETD,
¢doroanemenT, HoToNaTUNK, TYHHEIBHBIH MUKPOCKOII, COTHEUHas Oarapes,
CBETOHON
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Bonnosvie ceoticmea uacmuy. Bonnwl 0e bpoiina. [{huna
801Hbl Oe Bpoiinsa u pasmepsi 0b1acmu 10KATU3AYUY
osudcyuetics yacmuysl. Kopnyckynsaprho-601H080U OVaAIUIM.

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

Pewenue kauecmeennvix 3a0au, mpeodyrowux npumeHenus
3Hanuti no meme «Keanmosvie aenenusy.

duzuka aroma 4/5

OmnBITH IO MCCIIEIOBAHUIO CTPOCHUs aroMa. [ImanerapHas Mozenp aroma
Pezepdopna.

IToctynarsl bopa. U3nyuenue u nomoieHue (OTOHOB MpH MEPEXo/ie aToma
C OJJHOTO YPOBHS SHEPTUU Ha APYToi.

AHanus KeaHMOBLIX NPOYECCO8 HA OCHOBE NEPBO2O U BMOPO20
nocmynamos bopa

Ipaxmuxym
Ipaxkmuxym
Bunel criektpoB. CiekTp ypoBHEH 3HEPTUU aTomMa BOAOPOAA.
CIIOHTaHHOE ¥ BBIHY)KJIEHHOE U3JIyYEHHUE CBETA.
TexHHYeCcKre yCTPOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: CIIEKTPAJIbHBIA aHAJIN3
(criekTpocKoI), Ja3ep, KBAaHTOBBIN KOMITBIOTED
[IpakTukym
[IpakTukym

JlaGoparopHast paboTta
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du3nka aTOMHOTO SIAPA M JIeMEeHTaApPHbIX YacTul 5/5

Hyxnonnas moznens sigpa I'eitzendepra—lBanenko. 3apsa sapa. MaccoBoe 4uciio
siapa. M3oTormbl.

PannoaktuBHOCTB. Anb(a-pacmnaj. IIEKTPOHHBIA U TO3UTPOHHBIN OeTa-pacma.
["amMMma-u3nydenue.

Ilpakmuxym

Ilpaxkmuxym

Pewenue 3a0au

DHeprus CBs3HM HYKJIOHOB B siipe. Snepubie cuibl. Jledekt maccel saapa. SnepHbie
peakuuu. JleneHue u CUHTE3 saep

SAnepusbie peakTopsl. [Ipodiaemsl yripaBisseMOro TepMOsSIEPHOTO CUHTE3A.
OKOJIOTHYECKUE aCIIEKThI PA3BUTHUSA SIACPHOU SHEPIETHKH.

Ilpaxkmuxym

Ipaxmukym

Pewenue 3a0au

MeTobl perucTpanu U UCCIEA0BAHUS MIEMEHTAPHBIX YaCTHLL.
@yH/1aMEHTAJIbHBIEC B3aUMOJICHCTBHS. baprOHBI, ME30HBI U JIEITOHBI.
[IpencraBnenne o CranmaptHoil Mmogenu. KBapk-Imr0OHHAs MOZIEIb apOHOB.
®uzuka 3a npenenamu CrannapTHOM Moaenu. TéMHas MaTepus U TEMHAs SHEPTHsL.
EnuncTBO Qusnueckoi KapTUHBI MUPA.
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TexHHYEeCKHE YCTPOKUCTBA U TEXHOJIOTMYECKUE MTPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, simepHblii peakTop, TEpMOsICpHBINA peakTop, aToMHass bomoa,
MarHUTHO-PE30HAHCHAs TOMOTpadus

Tpakmuxym

Ipaxkmuxym

Pewenue 3a0au

JJIeMeHThI ACTPOHOMMH U acTpodusuxu 7/12

Mertonp! acTpoHOMHYECKHX HccnenoBaHui. COBpeMEHHBIE ONITHYECKUE TEIECKOIIH,
paaHOoTeNeCKOIbl, BHEaTMOC(hepHas aCTPOHOMUSL.

Bun 38é3mH0T0 HeOa. Co3Be3 s, ApKUE 3BE3MBI, INTAHETHI, UX BHIUMOE JBIKCHHUE.

Omanvt pazeumus acmpornomuu. Ilpukiaonoe u
MUPOBO33PEHUecKoe 3HaueHue acmpornomuu. Ilpumenumocmo
3aKOH08 (hu3uKU OJis1 00BACHEHUSL NPUPOOLI KOCMUYECKUX
00beKMOo8.

OcHosnvie cozse30us CesepHo2o nomyulapus u apKue 36e30bl

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

ColHeuHas cUCTEMa.

Comare. Conmaednas akTuBHOCTh. VlcTounuk sHeprun CoiHIa U 3BE3.
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3BE31BI, X OCHOBHBIC XapaKTePUCTHUKH. J(marpaMma «CreKTpaabHBIA KJIace —
CBETUMOCTB». 3BE3/IbI INIABHOU MOCJIEIOBATEILHOCTH. 3aBUCUMOCTD «Macca —
CBETHIMOCTB» JUIS 3BE3]I TIIABHOH MOCIEIOBATENHHOCTH. BHyTpeHHee cTpoeHune 3BE3 .

Ilpakmuxym

Tlpaxmukym

Obobwenue u cucmemamuzayus COOEPHCAHUsL pa30eios
Kypca «Mexanuxay,

CoBpeMeHHbIE MPEACTABICHUS O TIPOUCXOKICHUH U 3BoIoNnK CoNHIIA U 3BE3M. DTarbl
JKU3HHU 3BE3I.

Mnieunslii [1yTe — Hama 'anaktuka. [lonoxxenue u npuwxenue Connuna B ['anaktuke. Tumsl
rajakTuK. PaguoranakTuky u kBasapsl. UEpHbBIE ABIPHI B ApaxX FAIAKTHK.

Obobwenue u cucmemamu3ayusi COOEPAHCAHUsi pazoenos
Kypca «Mexanuxkay,

Obobwenue u cucmemamu3ayusi COOEPHcaAnUs paz0enos
Kypca «Mexanuxay,

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

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Pa3zberanne ramaktuk. Teopus
Bonbiioro B3peiBa. PennkToBoe n3nyueHue.

MacmrabHast cTpykTypa Beenennoii. Meraranaktuka.
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Hepeménnsie mpodiaeMbl aCTPOHOMUH

Obobwenue u cucmemamuzayus COOEPHCAHUsL pa30eios
Kypca «Monexynsapuas gpusuka u mepmoOUHAMUKAY,

Obobwenue u cucmemamu3ayus COOePIHCAHUs pa30enos
Kypca «Monexynsapuas (pusuka u mepmoOUHAMUKAY,

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

O0001IeHrE U CUCTEMAaTH3aIMs COJEpKaHus paszelia Kypca « MexaHuKa»

O060011eHre U cHCcTEeMaTH3allus COJIEpKaHus paszieia Kypca «MosekynspHas pusuka
" TCPMOJNHAMUKAY

Obobwenue u cucmemamu3ayusi COOEPHcaAnUs paz0enos
Kypca « DneKkmpoouHamMuray

ObobWenue u cucmemamu3ayusi COOePAHCAHUsi pazoenos
Kypca « DneKkmpoouHamMuKa

ObobWenue u cucmemamu3ayusi COOEPAHCAHUsl pazoenos
Kypca « neKkmpoouHamuray

Pe3zepn

Peseps
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