TocynapcTBeHHOE OIOIKETHOE YUPEKICHHE
JIOTIOTHUTEIBLHOTO MPodecCHOHaTLHOTO 00pa3oBanus CamapcKoi 00IacTi
«KpacHosipckuil pecypCHBIN HEHTP»

PerunonanpHoe yueOHO-METOANYECKOE OOBEAMHEHNE
yuutenei Gpuznku

MonenbHas CHHXpOHU3UPOBaHHAs paboyasi  mporpaMmma

0a30BOr0 U yIIIyOJICHHOTO U3YYEHUSI TTPEAMETA
OU3NKA
(10-11 kmacc)

Ilpoepamma paspabomarna Ha ochose
DedepanvHol 00pazoeamenbHOLL NPOSPAMMbL
cpedHe2o obuje2o obpazosamnus, ymeepicoeHnou npukazom Munnpoceeuenus Poccuu

om 18.05.2023 noo Ne 371

ABTOpBI:

[TerpykoBuu I.I', cT. npenoxasaresnb
KMuEHO TI'AY 110 CO UPO
Crpounosa B.®., meToguct

I'bY AIIO «Kpacuosipckuit PL»

2023



HHOACHUTEJIBHASA 3AIIMCKA

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

JlanHasi mporpaMMa CIy)KUT OCHOBAHHEM Il YUHTENs MO pa3paboTke padoyeil mporpaMMel 1o (hU3HKE B
KJlaccax, I1e peanu3yroTcs MyIbTHIpouiIbHbINA yueOHbli TiaH. B pasnene «Temarnyeckoe miiaHUPOBAaHUE
yueOHOTo Kypca conepkaHue 00y4eHus: CHHXPOHU3HPOBAHO JUIsi OCBOCHHS 00yJaroIMMUCS MpeaMeTa Kak Ha
0a30BOM, TaK M YIJ1yOJICHHOM ypOBHE.

JanHass mporpamma oOmpeAenseT o00s3aTelnbHOe NPEIMETHOE CONIEp)KAHWE, YCTAHABIMBACT INPHUMEPHOE
pacripefieieHue y4yeOHBIX 4YacoB IO TEMAaTHYECKHM pasfesiaM Kypca U PEeKOMEHIYeMYIO IOCIIEN0BaTeIbHOCTh
W3YUYCHHSI TEM H PA3JIEIOB YIEOHOTO MpeIMEeTa ¢ YUETOM MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3CH, TIOTHKU
y4eOHOro mpoliecca, BO3PACTHBIX OCOOEHHOCTel oOywaromuxcs. I[Iporpamma naér mpenacraBieHHE O LETSX,
cooepycanuu, obugeri CTpaTerud OOYYCHMs, BOCHHMTAHHS M Pa3BUTUS OOYYAIOUIMXCS CPEICTBaMH yueOHOTro
npeamera «dPu3nka» Ha yrIyOIEHHOM ypOBHE U 0a30BOM YpOBHE.

H3yuenue Kypca @usuku yenyOnéHHo2o YpOoSHs NO36OIAEM  pPeanu308amb  3a0auu  NpohecCUOHATbHOU
OpueHmayuy, HAnNpasieHo Ha co30auue Ycio08ull OJil NPOAGIEHUs CE0UX UHMENLLEKMYIbHbIX U MEBOPUecKUX
CNOCOOHOCMEN KANCObIM V4AWUMCS, KOMOpble HeoOX00UuMbl O0Jisi NPOOOINCEHUSL 00PA308AHUS 8 BbICULUX VHEOHbIX
3a6e0eHUsX N0 PANUYHBIM (PUIUKO-MEXHUYECKUM U UHIHCEHEPHBIM CEeYUATbHOCSM.

B mporpammMe ompenenstoTcs ITUTAHHPYEMbIC PE3yNIbTaThl OCBOCHUS Kypca (M3WKU HAa YPOBHE CPEIHETO
o0miero oOpa3oBaHus: JUYHOCTHBIC, METANpEeAMETHbIE, MpeIMeTHbIe (Ha YriIyOnéHHOM U 0a30BOM YpPOBHE).
Hay4Ho-MeTomoornueckoii OCHOBOM JIsi  Pa3pabOTKM  TpeOOBaHWUN K JTUYHOCTHBIM, METAIpPEAMETHBIM
U IPEIMETHBIM pe3ylibTaraM OOydaloluXCs, OCBOUBIIUX MPOTpaMMy CpeaHero oOmiero oOpa3oBaHHs Ha
yI1yO€HHOM YPOBHE, SIBISIETCSI CHCTEMHO-/IEATEIbHOCTHBIN MOJIXOI.

IIporpamma BKJIIOYaeT:

naaHupyemvle pesyibmamsl OCBOCHHA Kypca (U3MKHM Ha YDIyOn€HHOM M 0a30BOM YpOBHE, B TOM YHCIE
npeomemmuble pe3yivmamsl 1o rogam 00y4eHus;

cooepoicanue yuebnozo npeomema « Duzuxay no 2o0am obyuenus;

npumepHoe memamuyeckoe HNIAHUpPOSaHue C yKa3aHWEeM KOJMYECTBa YacOB Ha HM3yYeHHUE KaKJO0M TeMbl

U NPUMEPHOU XAPAKMepUCmuKot y4ebHol 0eamenbHOCMU Y4auuxcs, pealn3yeMoi IpyU U3y4eHUN 3TUX TEM.

[IporpaMma uMeeT mNpUMEpHBIA XapakTep U MOXET ObITh HCIOJb30BaHA YUUTEISAIMH (U3UKU Ui
COCTABJIEHUS CBOMX PabOYMX MPOTPaMM.

PaGouas mporpaMMa He CKOBBIBAE€T TBOPUECKYIO MHHUIIMATUBY YUMUTEJIEH U MPEIOCTaBIAET BOSMOXKHOCTH IS
peanu3aiy pa3IMYHBIX METOJUUYECKUX IOAXOJ0B K MPENnoJaBaHui0 (pU3MKM Ha yrimyOnéHHOM M 0a30BOM
YpPOBHE TIPH YCIOBUM COXPAaHEHHS 0O0s3aTelbHOM 4YacTH coxepxkaHusi Kypca. KommuectBo yacoB
B TEMAaTHUYECKOM IIJIJAHUPOBAHUM HA HM3Y4YEHUE KaKIOH TEMBl SBISIETCS OPUEHTUPOBOYHBIM U MOXKET OBITh
U3MEHEHO KaK B CTOPOHY YMEHBIICHHS, TaK M YBEIWYEHHUS B 3aBHCHUMOCTU OT pPEalU3yeMbIX METOJUYECKUX
MIOJXO/I0B M YPOBHS IIOJTOTOBIEHHOCTH YYaIlIUXCA.

KypcuBoM B TekcTe mporpaMmbl BbIAENEHbI 31eMeHThl Llenn u 3amaun, [IpenqmeTHbIX pe3ynbTaTtoB U
ConepxaHus yueOHOTO MaTepuana, KOTOpbIe MPeACTaBICHbI Ul H3yUeHHs! Ha YITyOJIEHHOM ypOBHE

OBILIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «®PU3UKA»

du3nKa Kak Hayka O HamOosee OOIIMX 3aKOHaX MPUPOABI, BBICTyINAas B KauyecTBE Y4EOHOTo Mpeamera
B IIIKOJIE, BHOCHUT CYIIECTBCHHBIH BKJIaJl B CUCTEMY 3HaHHM 00 okpyxkawmem wMupe. IIkompHBIA Kypc
¢u3nKU — cucTeMooOpa3yomuil Ui €CTECTBEHHO-HAYYHBIX YU4EOHBIX HMPEAMETOB, MOCKOJIBKY (H3UYECKHE
3aKOHBI JIEKAT B OCHOBE TMPOIIECCOB U SBJICHUM, M3Y4aeMbIX XUMHUEH, Ouosoruent, gpuzndeckon reorpadueit
u acTpoHomuell. lcrnonb30BaHHE W aKTHBHOE TNPUMEHEHUE (HU3UUYECKUX 3HAHMWA OINpeNeNniIo XapakTep
1 OypHOE pa3BUTHE Pa3HOOOPa3HbIX TEXHOJIIOTUH B cepe HSHEPreTHKH, TPaHCIOpPTa, OCBOEHHUS KOCMOCa,



MOJTyYCHHUSI HOBBIX MaTEpUasoOB C 3aJJaHHBIMH CBOMCTBaMHU U Ap. V3ydeHne (U3MKKM BHOCHT OCHOBHOW BKJIA]
B (hOpMUPOBAaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa ydyalluxcs, B (popMHUpOBaHWE yMEHUN TPHUMEHSTH
HayYHBI METOJI TO3HAHUS ITPH BHIITOJTHEHUN UMY YI€OHBIX UCCIICIOBAHUIMA.

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

Hoea uenocmunocmu. B COOTBETCTBUU C HEH KypcC SBISIETCS JIOTMYECKU 3aBEPLIEHHBIM, OH COIECPKUT
Marepuai U3 BcexX pas3zienoB GU3NKH, BKIFOYAET KaK BOIPOCHI KJIIACCHYECKOH, TaK U COBPEMEHHOW (DU3HKH.

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

Hoea zymanumapuzayuu. EE peanuszanus npeAnosiaracT HCIOIb30BaHUE T'yMaHUTAPHOTO ITOTEHIHAIIA
¢u3nveckoii  HAyKH, OCMBICIIGHHE CBS3M  pa3BUTUS (PHU3UKH € pa3BUTHEM OOIIECTBA,  a TaKXKe
C MUPOBO33PCHUYECKUMHU, HPABCTBEHHBIMH U YKOJIOTUYECKUMU TIPOOTIeMaMH.

Hoesn npuknaououi nanpaenennocmu. Kypc uzuky yrimyOn€HHOTO YPOBHSI MPEANONAracT 3HAKOMCTBO
C IIUPOKUM KPYrOM TEXHHUYECKUX U TEXHOJIOTUYCCKHUX MPHIIOKCHUH M3YUYECHHBIX TEOpPHUH | 3aKOHOB. [Ipu aTOM
paccMaTpuBarOTCS Ha YPOBHE OOILIMX MPEACTABICHUI U COBPEMEHHbIE TEXHUYECKHE YCTPOHCTBA U TEXHOJIOTHH.

Hoes IKonocuzayuu peanusyercss TOCPEICTBOM BBEACHHUS DIIEMEHTOB COJICPIKaHUS, ITOCBAIIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPHIE CBS3aHbI C Pa3BUTHEM TEXHHKH U TEXHOJIOTHH, a TAKKe
00CYXJIEHHS ITPOOIIEM PAIMOHAIBHOTO MPHUPOIOIIONB30BAHMUS M SKOJIOTHUECKON 0€30IacHOCTH.

OcBoenue cofepx aHusl MPOrPaMMBbl JOKHO OBITH MOCTPOCHO HA MPHUHIMIIAX CUCTEMHO-IEATEIBHOCTHOTO
noaxoxa. Jlns ¢u3mku peanmzanus STHUX NPUHIUIIOB Oa3HpyeTcs HAa HCIOJIB30BAHUU CaMOCTOSTEIBHOTO
IKCIIEPUMEHTA KaK IMOCTOSHHO JICHCTBYIOIETO (pakTopa yueOHOTOo mpouecca. /st yenyonénnozo yposHs — 3mo
cucmema camoCmoAmMeNbHO20 YYEHUYECKO20 IKCNEPUMEHMA, BKIIUaAoue20 @poHmanibHvle YueHudecKue
ONbIMbL NPU UZVHEHUU HOB8020 Mamepuana, 1abopamopuvie pabomvl u pabomei npaxmuxkyma. Ilpu smom
B03MOJICHbL 08a Cnocoba peanuzayuu GU3UYECKo20 Npakmuxyma. B nepsom ciyuae npakmukym npogooumcs
au60 6 konye 10 u 11 knaccos, 1ub0o nocie nepoco 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 nod pabomamu  NPAKMUKYMA ~ NOHUMAEMCS
camocmosimenbHoe Ucciedo8anue, KOmopoe npo8oOUmcst Ho pyKo8oOCmM8y C8EPHYMo20, 0000weénH020 6uda de3
nOUa2080t UHCMPYKYUU.

B mporpamme cucremMa y4eHHYECKOTO SKCIEPUMEHTA, JIAOOPATOPHBIX padOT W MpaKTHKyMa IMpercTaBieHa
CIMHBIM TepeyHeM. BbIOOp TEeMaTHKH Ui 3TUX BUJIOB YUYCHHUYECKHUX MPAKTUYECKUX PaOOT OCYIIECTBIIACTCS
YYaCTHHKaMH  00pa30BaTENIbHOTO TPOLECCAa HCXOA W3 OCOOCHHOCTEH IMOYpOYHOTO TUIAHWPOBAHHS
U OcHalleHus: kabunera @usuku. Ilpu s3ToM oOecrneuynBaeTcs OBIAJAEHUE OOYYAIOUIMMUCH YMEHUSIMHU
MPOBOAWTH TPSMbIE U KOCBEHHBIE WM3MEPEHHS, WCCIECIOBAHUS 3aBUCHUMOCTEH (PU3MUECKUX BEIHYHH
Y TIOCTAHOBKY OIBITOB MO MPOBEPKE MPEATIOKEHHBIX THIIOTES.

Bonprioe BHUMaHUE YIENAETCS PEHICHUIO PAcYETHBIX M Ka4eCTBEHHBIX 3aaad. [lpum 3ToM 1isl pacu€THBIX
3ajja4 TPUOPUTETOM SBISAIOTCS 33Ja4d C SIBHO 3aJaHHOM u HesasHo 3adannoii  (HU3NYECKOW MOJIENbIO,
MO3BOJISIFOINME TMPUMEHSITh W3y4YCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OJHOTO paslena Kypca, Tak
Y MHTErpUpys MpUMEHEHHe 3HAHUN W3 pa3HbIX paszfenoB. /[ kadecTBEHHBIX 3a/iau MPUOPUTETOM SIBIISIOTCS
3aJjaHusg Ha OOBSICHEHHE / TIpelcKa3aHhe IMPOTeKaHWs (U3NYECKHUX SBICHUH U MPOIECCOB B OKPYXKAFOIIEH
KHU3HH, TpeOyromue BIOOpa (PU3NYECKO MOJENN IJIsl CUTYaIMH TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum c¢ tpedoBanusmMu PI'OC COO k MarepHalbHO-TEXHHUECKOMY OO0ECIEUEeHUI0 YyueOHOro
npouecca Kypc U3nMku yrryOia€HHOTO U 0a30BOTO YpOBHS B CpellHEH IIKOJIE JOJIKEH M3ydarbCs B YCJIOBHUSX
NnpeMeTHOro kadunera. B kabuHere GpU3MKU JOIKHO ObITH HEOOXOAMMOE JTabopaTropHOe 00OPYIOBAHUE IS
BBITIOJIHEHHSI YKa3aHHBIX B MPOTpaMMe YYEHHUYECKUX OIBITOB, JIAOOPATOPHBIX PadOT H paboT MpaKTHKyMa,
a TaKk)Ke IEMOHCTPAIMOHHOE 000pY/IOBaHUE.

JemoHcTpanimoHHOe  00opyrmoBaHWe  (OPMHPYETCS B COOTBETCTBHHM  C MPHHIUIIOM  MHHHMAJIBHOM
JOCTAaTOYHOCTH U OOECIEeYMBAET MOCTAHOBKY IMEPEYHMCICHHBIX B IIPOrpaMMe KIIIOUEBBIX JIEMOHCTpALUM s
WCCIICIOBAHNS W3y4aeMbIX SBICHUH W MPOIECCOB, SMIUPUYECCKUX | (YHIAMEHTAJIbHBIX 3aKOHOB, WX
TEXHUYECKUX PUMEHEHUH.

JlaGoparopHoe o0opynoBaHUE IS YICHUYECKUX MPAKTUUECKUX padoT (GopMHUpYyeTCs B BUIEC TEMAaTHUECKUX
KOMIUIEKTOB U oOeclieunBaeTcsi B pacyére OJHOTO KOMIUIEKTa Ha JByX oOydaromuxcs. Temarndeckue



KOMIUIEKTHI J1Ta00paTopHOTo 00OpYyIOBaHUS IODKHBI OBITH TOCTPOSHBI HAa KOMILIEKCHOM HCIOJIb30BaHUH
aHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX HM3MEPUTENBHBIX CHCTEM B BHIE IH(PPOBBIX
nabopaTopui.

HEJIN U3YYEHUSA YYEBHOI'O ITIPEMETA «®U3UKA»

OCHOBHBIMH IIETISIMHU U3Yy4eHUS (PU3UKHU B 0011IEM 00pa30BaHUU SIBIISIOTCS:

¢ (opmupoBaHMe UHTEpeca U CTPEMIICHHUSI O0YHAIOIIUXCS K HAYyYHOMY M3yUYEHHIO MPUPOJIBI, Pa3BUTHE UX
MHTEJUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEI;

® Da3BUTHE TMPEICTABICHUIA O HAyYHOM METO/AE TO3HaHUS U (OPMHPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOIICHUS K OKPY)KAIOIIHUM SIBIICHUSIM;

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

e (opmupoBanre yMeHUN OOBSCHATH SBJICHUS C HCIOJB30BAHUEM (PU3NYCCKUX 3HAHUNA W HAYYHBIX
JI0Ka3aTeIbCTB;

e (opmupoBaHMe NPEICTABICHUN O POJIM (PU3MKHU ISl PA3BUTUS APYTUX €CTECTBEHHBIX HAyK, TEXHUKH
M TEXHOJIOTHI;
passumue NpeocmasieHull 0 803MONCHBIX cepax Oyoyuel npopeccuoHatvbHol  dessmenbHOCmU,
CBA3AHHBIX C PUBUKOTU, NOO20MOBKA K OalIbHeliuleMy 00yUeHUI0 8 IMOM HaANPAGIeHUU.

e JlocTmkeHHE STHX Iiesiell o0ecreunBaeTCsi peleHneM ClIeayIoInX 3a1ad B IMpolecce U3y4eHnus Kypca
(bu3KMKN HAa YPOBHE CpeHEro 001Iero 0opa3oBaHus:

e npuoOpeTeHHe CUCTeMBbl 3HaHMKA 00 OOmHUX (QHU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIFOYas MEXaHUKY, MOJCKYIAPHYIO (HU3HKY, DJICKTPOJUHAMUKY, KBAHTOBYIO (U3UKY U AJIEMEHTBI
acTpou3uKy;

e (opmupoBaHHEe yMEHUH MPUMEHSATH TCOPETUUYCCKUE 3HAHUS I OOBSICHEHUS (PU3UUCCKUX SIBICHHIA
B IIPUPOJIC U JIJISl IIPUHSATHUS IPAKTHYECKUX PEIICHUIA B IIOBCEAHCBHON KHU3HU;

® OCBOCHHME CIIOCOOOB pelIeHMs] Pa3jMyYHBbIX 3a7ad C ABHO 3aJaHHOW (U3UYECKOW MOJENblo, 3ajad,
MOJPa3yMEBAIOIINX CaMOCTOSITENIbHOE CO3/1aHre (PU3NYECKON MOJENH, aJeKBaTHOM YCIOBHUSM 3a/1auH,
B TOM YHCJIE 33/1a4 MH)KEHEPHOTO XapaKTepa;

e T[OHUMaHHE (PU3NYECKUX OCHOB U MPHUHIIMIIOB JEHCTBUS TEXHUYECKUX YCTPONCTB U TEXHOJIOTUYECKUX
MIPOLIECCOB, UX BIMSIHUSI HA OKPYXKAIOIIYIO CPENY;

® OBJQJICHUE METOIAMH CaMOCTOSITEIFHOTO IUIAHUPOBAHMS M MPOBEACHUS (PU3MUECKUX IKCIIEPHMEHTOB,
aHaJM3a ¥ HHTePIpETaIli HHPOPMAITUH, OTIPEIEIICHUS TOCTOBEPHOCTH TIOIYYEHHOTO PE3yIbTara;
CO3/laHWE YCJIOBUU NJISi Pa3BUTHUS YMEHUN MPOEKTHO-HUCCIEN0BATEIbCKON, TBOPUECKON NIEATEIbHOCTH;
passumue unmepeca K cgpepam npogheccuoHanbHou 0esimenbHOCMU, C8A3aAHHOU C QUUKOU.

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

B cootrBerctBuu ¢ ®I'OC COO yrinyGnéHHbIN ypoBEeHb U3ydeHUs yueOHoro npeamera «Pusnka» Ha ypoBHE
cpeaHero obiero oopazoBaHus BbIOMpaeTcst 00ydaroUMHUCS, IIIaHUPYIOIIKUMHU NPOJOKeHnE 00pa30oBaHUs 1O
CMELUATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOQUIIS.

Y4eOHbIM IIJIaHOM MpeAyCMOTpeHO u3ydeHue pusuku B o0béMe 340 u 3a 1Ba roga oOydeHUs: 5 4 B HEAEIIO
B 10 u 11 kiaccax, Ha 0a3oBoM ypoBHE B 00bEMe 1364 3aaBa roma oOyueHus mo 24 B Hememo B 10
u 11 xnaccax. B remarnueckom rianupoBanuu it 10 u 11 kiiaccoB nmpeznonaraiorcs pe3eps BpeMeHH, KOTOPbIT
YUHUTENb MOXKET UCTIONIB30BaTh TI0 CBOEMY YCMOTPEHHUIO, U TTOBTOPUTEIHHO-0000IIAI0IINE YPOKH.

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




OcBoenue ydeOHOro mpenmera «®usnMka» Ha YpOBHE CpefHero odbmero oOpa3oBaHHs (yrIyONEHHBIA H
0a30BBIIl  YpPOBEHB) MOJDKHO OOECIEYMBATh JOCTHIKEHHE CIEAYIOIMX JIMYHOCTHBIX, METalpeIMETHBIX
U TIPEIMETHBIX 00pa30BaTeIbHbBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbI

I'pascoanckoe éocnumanue:
¢ Cc(hHOpMUPOBAaHHOCTh TPAXKIAHCKOW MO3ULIHMH OOYYAIONErocss KaK aKTUBHOTO W OTBETCTBEHHOTO
YJI€Ha POCCUICKOro o0IIEeCTBA;
® [IPUHATHE TPATULMOHHBIX OOIIEYETIOBEYECKUX T'YMAaHUCTUYECKUX U IEMOKPAaTHUECKUX LIEHHOCTEH;
® TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECAX TI'PaKIaHCKOro OOIIecTBa, y4aCTBOBAThH
B CaMOYIIPABIICHUH B LIKOJIE U JETCKO-IOHOLIECKUX OPraHU3alUsAX;
e YyMEHHE B3aUMOJICHCTBOBATH C COUMAIBHBIMA HHCTUTYTAMH B COOTBETCTBHM C MX (DYHKIHMAMHU
U Ha3HAYCHUEM,;
® TOTOBHOCTb K 'yMaHUTapHOHN U BOJIOHTEPCKOM NEATEIBHOCTH.
Hampuomuuecxoe eéocnumanue:
e c(hOpPMHPOBAHHOCTH POCCHICKON IPakJaHCKOM WACHTUYHOCTH, MTATPUOTHU3MA;
® [ICHHOCTHOE OTHOUIEHUE K FOCYAapCTBEHHBIM CUMBOJIaM; TOCTHXKeHUIM Poccuu B pU3UKe U TEXHUKE.
ﬂyxoeuo-npaecmeeunoe eocnumanue:
¢ c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;
® CrOoCOOHOCTH OLEHMBATH CUTYALMIO ¥ IPUHUMATh OCO3HAHHBIE PEUICHHUs, OPUEHTHUPYSICh Ha MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YUCJIE B ACATEIBHOCTH YYEHOIO;
® 0CO3HaHME JJMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUMBOTO OyIyIIero.

Dcmemuueckoe ocnumanue:
® OSCTETHYECKOE OTHOILIEHUE K MUPY, BKJIIOYas 3CTETUKY HAyYHOIO TBOPYECTBA, MPUCYILIETO (U3HUECKON

HayKe.
Tpyooeoe éocnumanue:
® UHTEpEC K pa3snuIHbIM chepaM npohecCHOHATBHON NeATENbHOCTH, B TOM YUCIIE CBS3aHHBIM C (PU3UKOU
Y TEXHUKOW, yMEHHE COBepIlaTh OCO3HAaHHBIA BbIOOp Oyaymiel mpodeccuu U pealn30BHIBATH
COOCTBEHHBIE )KU3HEHHBIC TIAHBI;
® TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHUIO B 00JACTU (U3MKU Ha MPOTSKEHUU
BCEM KU3HU.

DKonozuueckoe eocnumanue:

e c(hOpPMHPOBAHHOCTh 3JKOJOIMYECKOH KYNBTYPbI, OCO3HaHHME II00AJBHOTO XapakTepa 3KOJIOTHYECKUX
npobiem;

® [UIAHUPOBAHHME U OCYIIECTBICHUE JICMCTBHI B OKPY)KAIOLIEH CpeIe Ha OCHOBE 3HAHUS IIeNied
YCTOMUYMBOTO pa3BUTHUS YEIOBEUECTBRA,

® pacIIMPEHHE ONBITA JEATEIBHOCTH 3KOJIOTMYECKONW HAIPABJIEHHOCTH HA OCHOBE MMEIOLINXCS 3HAaHUM 110
busuke.

Llelmocmu HAY4YHO020 NO3HAHUA:

e c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BUTHS
¢bu3nveckoil HayKH;

® O0CO3HaHME IIEHHOCTH HAy4YHOW JEeATEJbHOCTH, TOTOBHOCTb B IIPOLECCE€ HU3YYEHUS (PUBUKU
OCYIIECTBIIATh IPOEKTHYIO U MCCIIEA0BATENbCKYIO ASSITEIbHOCTh UHIMBUYaIbHO U B TPYTIIIE.

B mporecce 1ocTukKEHUS IMYHOCTHBIX PE3YJIBTaTOB OCBOEHUS MPOTPAMMBI CPEIHETO O0IIero oOpa3oBaHUs
no (¢u3uke Yy oOydalolUXcs COBEPLICHCTBYETCS  OMOYUOHANbHLIL — UHMeELLeKm, TPeanoiaraloumi
c(OpPMHUPOBAHHOCTH!

Ccamoco3nanusl, BKIIOYAIOIIETO CIOCOOHOCTh TOHHMMAaTh CBOE SMOIIMOHAIBHOE COCTOSIHHE, BHJIETh
HarpaBJIEHUS pa3BUTH COOCTBEHHOM SMOLIMOHATIBHOM cepbl, ObITH YBEPEHHBIM B cebe€;
camope2yiuposanusl, BKIIOYAIOUIET0 CAMOKOHTPOJIb, YMEHHE INPUHHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHHE, CMOCOOHOCTh aJalTUPOBAThCA K SMOLMOHAIBHBIM H3MEHEHUSM U MPOSABIATh TMOKOCTb,
OBITH OTKPBHITHIM HOBOMY;



GHYmMpeHHell Momueayuy, BKIIOYAIONICH CTPEMJICHHE K JOCTI)KEHHIO IIETH M YCIIeXy, ONTHMH3M,
WHUIMATUBHOCTh, YMEHUE IEHCTBOBATh, HCXO/S U3 CBOMX BO3MOXKHOCTEH;

amMnamuu, BKIIOYAIONIeH CIOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATh €0
IIPU OCYILECTBICHUH OOLICHHS, CIIOCOOHOCTh K COYYBCTBHUIO M COTEPEKUBAHUIO;

COYUANbHBIX HABBLIKOG, BKIIOYAIOUIMX CHOCOOHOCTH BBICTPAMBATh OTHOIICHHS C JIPYTHMHU JIFOIBMH,
3a00TUTHCA, IPOSIBIISITH UHTEPEC U pa3peniarb KOHPIUKTHL.

METAIIPEJMETHBIE PE3YJIBTATbBI

YHuBepcajibHble O3HABATEIbHbIE 1eHCTBUSA

Ba3oBble Jiornueckue JelicTBUA:

CaMOCTOSTENIbHO (DOPMYJIMPOBATh U aKTyalIM3UPOBaTh IPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPENCIIATH UEIU AEATEIbHOCTH, 3a/1aBaTh NapaMETPbl U KPUTEPUU UX JOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH U POTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3zpabarTeiBaTh IUTAH peHICHHS MpoOieMbl ¢ yud€TOM aHajaW3a HWMEIONUXCS MaTepUuaIbHBIX
1 HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B ACSATEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YIbTATOB 1IEJISIM, OLICHUBATh PUCKHU
IMOCEACTBUI JICSITEIbHOCTH;

KOOPJMHUPOBATH U BHIMIOJHATH Pa0bOTy B YCIOBHUSAX PEAIBHOIO, BUPTYAJIbHOTO M KOMOMHHUPOBAHHOTO
B3aHMMOCHUCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH YKU3HEHHBIX MPOOJIEM.

ba3oBble uccienoBareabCcKue AeiicTBHS:

BJIaJI€Th HAYYHOU TEPMHUHOIOIUEH, KIIFOUEBBIMUA NOHATUSAMH U METOIaMH (PU3MUECKON HAYKH;

BJIAJ€Th HaBBIKAMHM Yy4€OHO-UCCIIEAOBATENbCKOM M MPOEKTHOW JEATENBHOCTU B 001acTH (DU3UKH;
CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY ITOMCKY METOJOB pelleHUs 3ajhad (hU3MYECKOro
COZIepKaHUs, IPUMEHEHHIO Pa3IMYHBIX METO/IOB ITO3HAHMS;

BJIAJICTh BUAAMU JIEATEIBHOCTH 110 MOJTYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALUH, IpeoOpa3oBaHHIO
Y IPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CHUTYyalUsX, B TOM YMCJE NPU CO3JaHMM Y4YEOHBIX IPOEKTOB
B o0sacTv (hU3HKH;

BBISIBJISATh TIPUUMHHO-CIIEICTBEHHbIE CBSI3U M aKTyalM3UpOBaTh 3ajlady, BBIABMIaTb THUIOTE3y €&
pelleHMs], HaXOJUTh apryMeHTbl AJIs JO0Ka3aTelbCTBA CBOMX YTBEP)KICHMH, 3aJaBaTh HapaMeTphl
Y KPUTEPHUU PEUICHUS;

aHAM3UPOBaTh T[IOJIyYEHHBIE B XOJI€ pELICHHUs 3a7aud pe3yibTaTbl, KPUTUYECKH OLIEHUBAaTh WX
JI0CTOBEPHOCTh, TPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIE 3aa4ll B 00pa30BaTENbHON JACATEIBHOCTH, B TOM YHUCIIE TIPU
M3Y4EHUHU (PU3HKHY;

JlaBaTh OLICHKY HOBBIM CUTYallUsSM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh TIEPEHOCUTH 3HAHUS N0 (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEACATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHHS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE HWJIEHM, TMpeIlaraTh OPWUTHHAIBHBIC ITOIXOJbl M PEIICHHUS; CTaBUTh IPOOJIEMBI
W 33/1a4H, JIOITYCKAIOIINE alIbTEPHATHBHBIC PEIICHHUSI.

Pabora ¢ nnopmanmeii:

BJIaACTh HABBIKAMU IOJTYUCHUA I/IH(l)OpMaHI/II/I (1)PI31/I‘~IGCKOFO COACPIKAHUA U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITEIIFHO OCYIIECTBIISITh TMOWCK, aHajiW3, CHCTEMAaTH3aIlMi0 W WHTEPIPETAIUI0 HHPOPMAIHN
Pa3IMYHBIX BUJOB U (POPM MIPEICTABICHHUS;

OIICHHUBATH JIOCTOBEPHOCTHh HH(POPMAIINH;

HUCITIOJIB30BAaTh CpeacTBa I/IH(i)OpMaI_[I/IOHHI)IX W KOMMYHHUKAIIUOHHBIX TEXHOJIOTUI B PCIICHUHA
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX ¥ OPTaHM3AIlMOHHBIX 3a7ad  C COONMIOIEHHEM TpeOOBaHMIA
SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TMTHUEHBI, pecypcocOepeKeH s, MPaBOBbIX M ATHUECKUX HOPM,
HOpM MH(POPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOT0 COJEp)KaHUS B pa3NuyHbIX (opmaTax ¢ y4éToM Ha3HAYECHUS
nH(pOpMaIUK U LIEJIEBON ayTUTOPUH, BBIOMpPas ONTUMAJIbHYIO (POPMY IPEICTABICHUS U BU3YaJIU3AlUH.



YHuBepcajibHble KOMMYHUKATHBHbIE 1€ CTBUS

Oo01menue:

OCYILECTBIIATH OOIEHUE HA YPOKaX (PU3UKU U BO BHEYPOUHOU JEATEIbHOCTH;
pacro3HaBarh NPEANOCHUIKH KOH(IMKTHBIX CUTYAllUi U CMATYaTh KOH(IUKTHL;
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOXO TOUKY 3PEHHUs C UCIIOIb30BAHUEM SI3BIKOBBIX CPEICTB.

CoBMecTHAasA JACATCJIBHOCTD:

MMOHMMATh U KCIIOJIb30BaTh MPEUMYIECTBA KOMAaHAHON ¥ MHAUBHIYaJbHOU paboThI;

BBIOMpATh TEMAaTUKy U METOIbl COBMECTHBIX JEHCTBHM C y4€TOM OOIIMX HHTEPECOB M BO3MOMXHOCTEH
Ka)KJI0ro 4ieHa KOJUIEKTUBA,

MPUHUMATh 1I€JId COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH WM KOOPAMHHPOBATH ACUCTBHS MO €€
JNOCTIKEHHUIO: COCTaBIIATh IUIAH JIEHCTBUM, pacHpeleNarTh pojd C YYETOM MHEHHMH Y4aCTHUKOB,
00CyXIaTh Pe3yJIbTaThl COBMECTHOM paOOTHI;

OLICHUBATh KauecTBO CBOETO BKJIaJia U KaXKJI0TO y4acTHUKA
KOMaH/Ibl B OOLIHI1 pe3ysbTaT Mo pa3padoTaHHBIM KPUTEPHSIM;

npeJiaraTb HOBbIE MPOEKTHI, OLEHUBATh UJCH C MO3UIUU HOBHU3HBI, OPUTHHAIBLHOCTH, MPAKTHUYECKON
3HAYUMOCTH;

OCYUIIECTBIIATh [O3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3IUYHBIX CHUTYalUAX, HPOSIBIATH
TBOPYECTBO U BOOOPaKEHUE, OBITH HMHUIIUATUBHBIM.

YHI/IBepcaJII)HI)Ie PEryJISiTUBHLIC JecTBUA

Camoopranuzanmusi:

CaMOCTOSITEJIbHO OCYULIECTBISATh IO3HABATEIbHYIO JAEATENBHOCTh B 00JaCTU (DPU3MKH M aCTPOHOMMH,
BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYNIHPOBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSATENIBHO COCTABJIATh IUIAH PELICHUs PACYETHBIX M KAYECTBEHHBIX 3a/ad, IJIaH BBITOJIHEHUS
MIPaKTUYECKOM  paboThl € yuéTOM  HMEIOLIUXCA  PECYpPCOB,  COOCTBEHHBIX  BO3MOXKHOCTEM
U IIPEIIOYTECHUN;

JIaBaTh OLICHKY HOBBIM CHUTYALUIM;

paciiupsaTh paMKH y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX [IPEANIOUTEHUI;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHUPOBATh €ro, Oparh Ha ce0sl OTBETCTBEHHOCTb 3a PELCHHE;
OLIEHUBATh NPUOOPETEHHBIH ONBIT;

crocoOCTBOBaTh (POPMUPOBAHMIO U MPOSIBICHUIO LIMPOKOH 3pyAMLIMU B 00MacTu (PU3UKHU, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJABTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb:

AaBaTrb OLCHKY HOBBIM CUTYyallUsAM, BHOCUTH KOPPCKTUBBLI B ACATCIILHOCTb, OLICHUBATL COOTBCTCTBUC
PE3YIBbTATOB LICIISIM,

BJIaJACTh HaBbIKaMH M03HAaBaTCIIHLHOM pe(i)J'ICKCI/II/I KaKk OCO3HaHHUA COBEPIIACMBIX I[GI\/'ICTBI/II\/JI
1 MBICIIUTCIIBHBIX IMPOLECCOB, UX PE3YJIbTATOB U OCHOBaHI/IfI; HCII0JIb30BaTh HpI/IéMI)I peq)J'IGKCI/II/I JUTS
OLICHKHU CHUTYyalluH, BBI60pa BCPHOTI'0 pCHICHUS;

YMETb OLICHUBATH PUCKU U CBOCBPCMCHHO MMPUHUMATDh PCUHICHUA 110 UX CHUKCHUIO,

MPUHUMATb MOTHUBBI U apIr'YMCHTBI JPYI'UX IIPH aHAJIN3C PE3YIIbTATOB JACATCIbHOCTH.

IIpunsTHe ceds1 m Apyrux:

MIPUHUMATH ce0sl, TOHUMAasi CBOM HEAOCTATKU U JOCTOMHCTBA;
IIPUHUMATh MOTHBBI U ApTyMEHTHI APYTHUX MPHU aHAIU3€ PEe3yNIbTaToB 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 HAyUUTCS:

[ToHumarsp (1IeMOHCTPUPOBATE) POJIb PU3UKH B IKOHOMUYECKOM, TEXHOIOTHUECKOH, IKOIOTUYECKOMH,

COLIMAJIbHOM U ATUYECKOH C(I)ean ACATCIIbBHOCTH YCJIOBCKA; POJIb U MECTO (I)I/I3I/II(I/I B COBpCMGHHOfI



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



U NPOSHOCMUYECKOU YyHKYULl (husuieckoli meopuu — MexXaHuku, MOAeKYJIAPHOU PUIUKU U MePMOOU-
HaMuKu, poib guzuieckou meopuu 8 popmMuposanuu npedcmasieHull 0 u3uyecKol Kapmune Mupa,

pasnuyath (YIUTHIBATH) YCIOBUS MPUMEHUMOCTH MOJeNe (PU3MYeCKUX TN W MPOIECCOB (SBICHMUIA):
WHEepIHaIbHAs CHCTeMa 0TCu€Ta, aOCOTIOTHO TBEPAOE TENI0, MaTepHalibHASI TOUKA, PABHOYCKOPEHHOE
JBIKEHUE, CBOOOJHOE TajieHue, abCOMIOTHO yrpyras aedopmaiius, abCONMIOTHO yrpyroe u abco-
JIIOTHO HEYIPYro€ CTOJIKHOBEHMS, MOJIEIM Ia3a, UAKOCTU U TBEPAOro (KpUCTAJUIMYECKOrO) TENa,
WJICAIIbHBIN a3, TOUCUHBIN 3apsij, OHOPOAHOE ICKTPUUYECKOE MOJIE;

paznuyaTth ycioBus (TPAaHUIIBI, 00JIACTH) MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, TOHMMATh BCEOOUIHI Xa-
pakTep (hyHIaMEHTAIbHBIX 3aKOHOB U OTPAHUYEHHOCTD MCII0JIb30BaHMSI YaCTHBIX 3aKOHOB;

aHATM3UPOBATH M OOBICHATH MEXaHUYECKUE TIPOIIECCHI U SIBJIICHUSI, UCTIOIB3YsI OCHOBHBIC TIOJIOKEHUS 1
3aKOHBI MEXAHHWKHU (OTHOCHUTEIHLHOCTh MEXaHWYECKOTO IBWKCHHS, (POPMYIbl KHHEMATHKU PaBHO-
YCKOPEHHOT'O IBMXKEHHUSL, npeoopazosanus I anunes 0us ckopocmu u nepemeujenus, 3aKkonbl HproToHa,
npuHyun omuocumenvrocmu I anunes, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCca
Y MEXaHUYECKOU SHEPTHH, C83b padOOmbl CUNbL C USMEHEHUEM MEXAHUYECKOU IHepeUll, YClo8us pas-
Hogecus meépooeo mena); TIPU ITOM HCIIOIb30BaTh MAaTEMATUYECKOE BBIPAXKEHUE 3aKOHOB, YKA3bl-
8amb yC108UsA NPUMEHUMOCIU PU3UYECKUX 3aKOHO08: npeobpazosanuti I anunes, 6mopo2o u mpemvbe2o
3axon08 HvlomoHa, 3aKOH08 COXpaHeHUs: UMNYIbCAd U MEeXAHUYeCKOU dHepeul, 3aKOHA B8CEeMUPHO20
Ms20meHusl;

aHAJIM3UPOBATh U OOBSCHATH TEIUIOBBIE MPOLIECCHI U SIBJICHMUS, UCIIONb3YysI OCHOBHBIE MonoxeHust MKT
Y 3aKOHBI MOJICKYJISIPHON (PU3UKK U TEPMOJMHAMUKHU (CBSI3b JABJICHUS UIC€ATBHOTO T'a3a CO CpelHen
KUHETHUYECKON HEPTHEN TEIIOBOTO ABUKEHUS M KOHLIEHTPALMEN €ro MOJIEKYJI, CBSI3b TEM- Mepary-
pbI BEIIECTBA CO CpelHEeN KMHETUYECKON SHEPruel TeIIoBOro JBMXKEHUS €ro 4acTull, CBSI3b JaBjie- HUA
UJealIbHOTO ra3a ¢ KOHIIEHTpalueil MOJIEKYJI U ero TeMIepaTypoil, ypaBuenue MenaeneeBa— Kiia-
el poHa, TePBHIN 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAaHEHUS YHEPTHH B TCIUIOBBIX MPOIECCax); MPU
STOM HCIOJIb30BATh MATEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, VKA3bI6AMb VCIA08US NPUMEHUMOCU
ypaeuerus Menoeneesa—Knaneiipona,

AQHAIM3UPOBATh U OOBSICHITH (ONHCHIBATEL) AJICKTPUUYCCKUE SIBIICHUS, MCIIOJIB3Ys OCHOBHBIC TOJIOXKE-
HUS U 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXpaHEHUS AIEKTPUUYECKOTr0 3apsa, 3akoH Kynona, nomen-
YUATILHOCIb 2NeKMPOCMAMUYEcKo20 NoJs, NPUHYUN CYREPRO3UYUL INeKMPUYECKUX Noell, npU SMOM
VKA3b18asl YC08UsL npuMeHumocmu 3akona Kynona; a Takxe NpakTUYECKU BaXKHBIE COOTHOILICHUS: 3a-
KoHbl OMa JJIg yyacTKa IeNu U JJIs 3aMKHYTOM 3J1eKTpUYecKou 1enw, 3akoH Jxoyns—IJlenua, npa-
suna Kupxecoga, 3axonst @apades 015 31eKkmpoau3a);

onucvleams QusulecKue npoyeccyl U AGNeHUs, UCNONb3YA GeIUYUHbL: nepemeujeHue, CKOpoCmb, YCKO-
peHue, UMnYIbe meia u CUcmemuvl mej, CUld, MOMEHM CUlbl, OagleHue, NOMEeHYUAIbHAs IHePeUsl, Kul-
Hemuueckas 3Hepeusl, MexaHuyecKas SHepeus, paboma cuivl, YeHmpocmpemumenbHoe YCKoOpeHue,
Cuna maxcecmu, Cuia Ynpy20Ccmu, CUuia mpenusl, MOWHOCMb, IHePeUsl 63auMoOeticmeuss meia ¢ 3em-
NE1 8OIU3U €€ NOBePXHOCIU, SHEPeUs YRPY 20U 0edhopMayu NPYICUHBL; KOAUYECMB0 meniomvl, abco-
JIIOMHAsL memnepamypa meina, paboma 6 mepmMoOUHAMUKe, GHYMPEHHSSL IHEPIUs UOeAIbHO20 OOHO-
amoMHO20 2a3a, paboma udeaibHo20 2a3d, OMHOCUMENbHAA B1aHCHOCMb 8030yxa, KII/[ udeanvnozo
Mensio8020 0sucamens; NeKmpuiecKkoe noie, HanpsAHCEHHOCMb NeKMPULECKO20 N0, HANPAHCEH-
HOCMb NOJI MOYeYH020 3apa0d Ul 3APANCEHHO20 wapa 6 eaxKyyme u 6 Oudiekmpuxe, NOMeHyua
INEeKMPOCMAMUYECK020 NOJIsl, PA3HOCIb NOMEHYUANO08, DTIEKMPOOBUNCYUAs CULA, CUNA MOKA, HANPS-
JHceHue, MOWHOCMb MOKA, JNIeKMPpUYecKds EMKOCMb NI0CK020 KOHOeHCamopd, Conpomueierue yya-
CMKa yenu ¢ nociedo8amenbHulM U NAPALLelbHbIM COCOUHEHUEeM Pe3UCIOpPO8, SHEP2Us deKmpu-
4eck020 NoJisk KOHOeHcamopa,

OOBSICHATH OCOOCHHOCTH MPOTEKAHUS (PU3NUYCSCKUX SIBJICHUH: MEXaHHUYECKOE JIBIDKEHHE, TEIIJIOBOE JBH-
YKEHHUE YaCTHII BEIIECTBA, TEIMJIOBOE paBHOBECHE, OPOYHOBCKOE BMKeHHUE, U (y3us, UCTIapeHue, Kure-
HUE W KOHJCHCAIIMs, TUIABJICHUE W KPHUCTAJUIM3AIMS, HAMPABICHHOCTh TEIUIONepeIadn, dIeKTPH3alus
TEJ, IKEUNOMEHYUATLHOCTb NOBEPXHOCMU 3APANCEHHO20 NPOBOOHUKA,

MIPOBOJIUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIMYUHBI OT APYTOH C MCMOIB30BaHUEM
MPSAMBIX U3MEPEHUI: TIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTATHI MOTYyICHHON
3aBUCUMOCTH (PU3UUECKUX BEIIUUUH 8 8Ude epapuKros ¢ y4émom abCcoNomHulx nocpeuHocmen usme-
peHutl, JieNath BBIBOJIbI 1o pe3yabTaTam HCCIIeI0BaHUS;
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MIPOBOJIUTH KOCBEHHBIC N3MEPEHUsI (PU3UUECKUX BEIWYHMH; IPU 3TOM BbIOMpPATh ONTHUMAIbHBIN Me-
TOJl U3MEPEHHUS, OLICHUBATH a0COTIOTHBIE U OTHOCUTEIBHBIEC MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX
U3Mepe-HUi;

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

co0Jro1aTh MpaBuiia 6e3011aCHOTO TPyAa MU MPOBEACHUH UCCIIEJOBAaHUN B paMKax y4yeOHOro 3Kc-
IIe- pUMEHTA, NPAKMUKYyMAa U y1eOHO-HUCCIeI0BATEIILCKONW B MIPOEKTHOM AEATETLHOCTH C HCIOMb-
30Ba-HUEM M3MEPUTEIbHBIX YCTPOUCTB M Ta0OpaTOPHOTO 000PYAOBAHHS;

pemaTh pacy€THbIE 3a/1a4M C SABHO 3aJlaHHOHN U HesaHo 3a0anHol HU3NIECKON MOJEINBIO: Ha OCHO-
Ba- HUM aHAJIM3a YCIOBUS 0OOCHOBBIBATH BHIOODP (DPM3NYECKON MOJEIH, OTBEYAIOLIEH TpeOOBaHU-
SIM 3a- 1a44, IPUMEHATH (POPMYJIbL, 3aKOHBI, 3aKOHOMEPHOCTH U HOCMYIambl hU3U4ecKux meopuil
IIPU HC- MOJb30BAaHUM MAaTEeMaTHYECKUX METOJOB PEUICHUS 3aj]ad, IPOBOANUTH PacdEThl HA OCHO-
BaHUM MMEIO- LIUXCS TaHHBIX, aHATU3UPOBATh PE3YIbTATHl U KOPPEKTHPOBATH METOBI PEIICHUS C
y4€TOM IOJTy4eH-HBIX PE3YIIbTaTOB;

pelIaTe KaueCTBEHHbIE 3a1a4H, mpebylowjue npuMeHeHus. 3HaHUll U3 Pa3HblX pa3oenos uKOJIbHO20
Kypca puauku, a maxce uHmMeSpayuu 3HAHUUL U3 Opyeux npeomemos eCmecmeeHHO-HAYYHO20
YuKa: BEICTPauBaTh JIOTHYECKYIO IETIOUKY PACCYXICHUI C ONOPOH HA W3yYEHHBIE 3aKOHBI, 3aKO-
HOMEPHOCTHH (PU3UUYECKHE SBICHHS;

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

WCIIOJIh30BATh TEOPETHUECKUE 3HAHUS MO (PM3MKE B IOBCEAHEBHOM KHU3HM /IS oOecnieueHus 6e30-
11aC- HOCTH TpU OOPAIICHUH ¢ TPUOOPAMHU U TEXHUYECKUMH YCTPOMCTBAMHU, JIJIsl COXPAHEHHUS 3110~
POBBS M COOJTIOICHUS] HOPM IKOJIOTMYECKOT0 NOBE/ICHHS B OKPY)KaIOIIEH cpefe;

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

AHATU3UPOBANb U OYEHUBAMb NOCIE0CMEUs ObIMOBOU U NPOU3BOOCMEEHHOU 0esiIMeNbHOCMU Yelo-
8eKd, CEA3AHHOU C (uU3UYeCKUMU NPOYeCcamu, ¢ NOZUYULL IKOIO2UHeCKOl Oe30NacHOCmU, npeo-
cmag- neHutl 0 payuoHaIbHOM NPUPOOONONIL30BAHUY, A MAKHCE PAZYMHOM UCNONb308AHUU OOC-
MUNCEHUT HAYKU U MEXHON02ULL 0151 OAIbHelue20 pa3sUumus 4ei08e4eckoeo 0ouecmsda,

MPUMEHSTH Pa3InyHbIe CIIOCOOBI pabOoThI ¢ HHPOpMaIUeil (GU3NIECKOTro CoAepk aHMs ¢ UCIIOIb30Ba-
HUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJOTHIA: TIPU STOM HCIIOJIb30BaTh COBPEMEHHBIC MH-
(dop- MallMOHHbBIE TEXHOJIOTUH JJIS MTOUCKA, MepepadoTKU U NMpeabsBICHUS Y4eOHOH M Hay4HO-
NOMYJSAPHOI HH(pOpMAIMY, CTPYKTYPUPOBaHHUS U MHTEPIPETALUU UH(OPMAIMH, TOTYYeHHOH U3
Pa3IMYHBIX MC- TOYHUKOB; KPUTHUECKU aHAJTM3UPOBATH MOTydaeMyI0 HH(POPMAIIHIO U OYeHUBAMb
€€ 00CmoBepHOCHb KAK HA OCHO8E UMEIOWUXCS 3HAHUU, MAK U HA OCHO8e AHANU3A UCTNOYHUKA UH-
Gopmayuu;

NPoANAMb OP2AHUSAYUOHHbBLE U NO3HABAMENbHbIE YMEHU CAMOCHOAMENbHO20 NPUOOpemeHus Ho-
6bIX 3HAHUL 6 NpoYyecce GbINOIHEHUs NPOEKMHbIX U YYeOHO-UCCIe008aMeNbCKUX — pabom;
paboTaTh B Tpymme ¢ BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH, MIaHUPOBATh paboTy rpym-
IBI, PAIMO- HAIBHO PACTIPEICISITh ACATEIFHOCTh B HECTAHIAPTHBIX CUTYaIUsX, aJIeKBATHO OIICHU-
BaTh BKJIA/ KaXK-/10T0 U3 YUACTHUKOB IPYIIIBI B PEIICHUE PaCCMAaTPUBAEMOIl TPOOIIEMbI;

NPOAGIAMb MOMUBAYUIO K OYOyweli npoghecCUOHanbHOU 0essmenbHOCmU O CReYUATbHOCIAM PUUKO-
MeXHU4ecKo20 nPoPuJi.

KJ1accC

B npouiecce nzydenus kypca pusuku yrmyonénHoro u 6azoBoro ypoBHs B 11 kiacce yyeHUK HaydnUTCS:

MOHUMATh (JIEMOHCTPUPOBATH) POJb (PU3UKU B SKOHOMUYECKOM, TEXHOJIOTUYECKOH, COLMAIbHOM
U OTHYECKOU cdepax AesITeNTbHOCTH YeJIOBEKa, pOJIb U MECTO (DU3UKH B COBPEMEHHON Hay4YHOU
KapTHUHE MHUPA; POJIb aCTPOHOMUU B MPAKTUYECKON AEATEIbHOCTH YEJIOBEKAa U JAJIbHEHIIEM Hay4YHO-
TEXHUYECKOM Ppa3BUTUH; 3HAYEHUE ONUCAMENbHOU, Ccucmemamusupyioujeli, 00vACHUMENbHOU
U npocHOCMUYecKou @QyHKyutli usudeckol meopuu — 31eKMPOOUHAMUKY, CHEeYUATbHOU Meopuu
OMHOCUMENbHOCIY, — K8AHMOGoU  u3uxu; ponb  (pusnueckod Teopun B GOPMHUPOBAHUU



11

npeAcTaBiIeHu 0 PU3nYecKoil KapTHHE MHUpPA, MECTO (U3NYECKOM KapTHHBI MHpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX [IPEJCTABICHUN O IPUPOJE;

paznuyarh (YUUTHIBATH) YCIOBHUS MPUMEHUMOCTH MOJeNeld (U3NYEeCKUX TeNl M MPOLECCOB (SBICHHMN):
OIHOPOJHOE  IEKTPUUYECKOE U OJHOPOIHOE MArHUTHOE IHOJIs, TapMOHWYECKHE  KojleOaHMs,
MaTreMaTHu4eCKUl MAasTHUK, WICAIBHBIA IPYKUHHBIM MAasTHUK, TapMOHMYECKUE BOJHBI, HICAJIbHBIN
KoJleOaTeNIbHbIA KOHTYp, TOHKAas JINH3a; MOZIEJIEeH aroMa, aTOMHOT'O 51/1pa U KBAaHTOBOIM MOJIENH CBETA;
pas3nuyath ycloBUs (TPaHUIBI, OOJIACTH) TPUMEHUMOCTH (DH3UYECKUX 3aKOHOB, HOHUMAMb
gceobwuti xapakmep QYHOAMEHMANbHLIX 3AKOHO8 U 02PAHUYEHHOCMb UCHONb308AHUS UACTIHBIX
3aKOHO8;

aHAJM3UPOBaTh U OOBSCHATH JIEKTPOMATHUTHBIE IPOLECCHl MU ABJIEHUSA, HCIOJb3Ysl OCHOBHBIE
MOJIOXKEHUSI W 3aKOHBl JIEKTPOAMHAMHMKHM U CIIELUAJIBHOW TEOPUM OTHOCUTENIBHOCTH (3aKOH
COXpaHEHUsl 3JIEKTPUUECKOro 3apsja, cuia Ammepa, cuwia JlopeHna, 3aKOH 3JIEKTPOMarHUTHOMN
UHAYKIMY, npaBuio Jlenua, cBsa3zp OC caMOMHAYKIMHM B 3JIEMEHTE 3JIEKTPUYECKOM WEMH CO
CKOPOCTBbIO H3MEHEHHs CHJIBI TOKA; IIOCTYJIaThl CHELMAIBHOM TEOPUU OTHOCHUTEIBHOCTHU
DUHIITeHA);

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

ONUCHIBaTh  (U3MYECKHE IPOLECChl U SBJICHMS, MCIOIb3ysS BEIMYUHBL:  HANPSKEHHOCTD
ANMEKTPUYECKOTO  MOJs, IOTEHLIMAaNd 3JIEKTPOCTaTUYECKOTO MOJsl, Pa3HOCTb IOTEHIIMAJIOB,
ANIEKTPOJABMKYIIAsl CWJIA, WMHAYKUUS MarHUTHOTO IIOJI1, MarHUTHBIA IOTOK, cuia Awmmepa,
MHAYKTUBHOCTb, 3JIEKTPOJBIDKYILAS CUJIa CAMOMHJYKIIMH, SHEPIHsl MarHUTHOIO MOJIS MPOBOIHUKA
C TOKOM, PEJIATUBUCTCKUM UMIYIIbC, IIOJHAS SHEPTHsl, JHEPTHSI ITOKOSI CBOOOJHON YaCTHUIIbl, SHEPTUs
U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsij AApa, SHEPTHUsl CBA3M A1pa;

OOBSICHATH OCOOEHHOCTH MpPOTEKAaHUS (PU3NYECKUX SBJIEHUI: 3JIEKTPOMArHUTHAs WHJIYKIUS,
CaMOMHJIYKIUS, PE30HAHC, MHTepepeHIuss BOJH, NUpakuus, TUCHEpPCHUs, MOJHOE BHYTPEHHEE
oTpaxkeHue, (orosnekrpuueckuil 3¢dext (potordpdext), anbda- u Oera-pacnalasl sjuep, ramma-
U3JIy4yeHue siiep; Gu3nyeckue NPUHIIUIBI CIIEKTPaIbHOTO aHaJIu3a U paboThl J1a3epa;

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

cmpoums uzobpasicenue, cozo0asaemoe NiIOCKUM 3epPKANOM, MOHKOU JIUH30U, U PACCHUMbBIBAMNb €20
Xapakxmepucmuxu,

NPUMEHAMb OCHOBONONA2AIOWUE ACMPOHOMUYECKUE NOHAMUSA, Meopuu U 3aKOHbl Ol AHAIU3A
U 00BsACHeHUsL  QU3UUECKUX NPOYeccos8, NPOUCXOO0AUWUX 6 36€30aX, 6 36E30HbIX  CUCMEMAX,
8 MedHC2aNaKmuyeckoll cpeoe;, 08UICEHUs HeDeCHbIX meil, I680m0YUU 36€30 U Beenennotl,

MIPOBOJIUTh MCCIIEIOBAaHUE 3aBUCHUMOCTEH (PU3MYECKUX BEIMYMH C HCIOJIb30BAHUEM MPAMBIX
U3MEpPEHUI: MpPH 3TOM KOHCTPYHpPOBAaTh YCTAHOBKY, (UKCHPOBATH pE3yibTaThl MOTYyYEHHON
3aBUCUMOCTH (U3MYECKHX BEIMYMH B BUAE TpapuKOB C y4éTOM aOCOJIOTHBIX MOTPEHIHOCTEN
W3MEpEHU, 1eN1aTh BBIBOJIBI 110 PE3YJIbTaTaM HMCCIIEOBAHMUS;

MIPOBOAMTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIMUMH; IPU STOM BBIOMPATh ONTHUMAJIbHBIN METO
U3MEpEeHUus, OLICHMBaTh a0COJIIOTHBIE U OTHOCUTENbHbIE IOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX
U3MEPEHN;

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

ONUCHIBAMb MeMOObl NOTYYEHUs HAYYHBIX ACIPOHOMUYECKUX 3HAHULL

cobmoath mnpaBmiia O€30MaCHOTO Tpyla HpU IPOBEAECHUH HCCIENOBAHUN B paMKax y4eOHOro
JKCIEPUMEHTa,  MPaKTHUKymMa M y4eOHO-MCCIEeOBATEILCKOM M MPOEKTHOW  JEATEIbHOCTU
C UCTIOJIb30BAHMNEM U3MEPHUTENBHBIX YCTPOMCTB U 1a00paTOpHOro 000PyA0BaHMS;

pemiatb pacy€THbIE 3a7add C SIBHO 3aJlaHHOM U HeA6HO 3A0aHHOU (HU3UYECKOU MOOenblo: Ha
OCHOBAHMHU aHAJM3a yCJOBUS BHIOMpATh (PU3UUYECKHUE MOJENH, OTBEYAIoIIue TPeOOBAHUAM 3a/lauH,
IPUMEHATh (OPMYJIbI, 3aKOHBl, 3aKOHOMEPHOCTH M MOCTYJarTbl (U3MUECKUX TEOopudl Impu
HCIIOJIb30BaHUM MareéMaTHYeCKUX METOJOB PEUICHMs 3ajad, INPOBOJUTH PAacUE€Thl HA OCHOBAHUU
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UMEIOIIUXCSl TaHHBIX, aHAIM3UPOBATh PE3YJAbTaThl U KOPPEKTHPOBATH METONbI PEUICHUS C y4ETOM
MOJTy4EHHBIX PE3yJIbTaTOB;

peliaTh KaueCTBEHHBIE 3a/auu, TPeOyromue MPUMEHEHHs] 3HaHUN U3 Pa3HBIX Pa3IelioB IIKOJIBHOTO
Kypca GU3UKH, a makce uHmezpayuu 3HAHUll U3 Opyeux npeomemos ecmecmeeHHo-HaAyYH020 YUKIA.!
BLICIIPAUBAMY  JIOCUYECKYIO  YENOUKY — PACCYICOCHULl  C ONOpOl  HA  U3YYEeHHble  3AKOHbI,
3AKOHOMEPHOCMU U (puzuuecKue s8ienusl,

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

MPUBOANTh NMPHMEPHI BKJIAJa POCCUHUCKHX H 3apyOC)KHBIX YUYEHBIX-(DU3UKOB B pa3BHTHE HAyKH, B
0O0BSICHEHHE TTPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHanu3UpoBamsb U OYeHU8amsv MNOCLe0CmeUs OblMOBOl U NPOU3BOOCMBEHHOU  OesImelbHOCIU
YenoseKda, CEA3AHHOU C u3uuecKUMU Npoyeccamu, ¢ NO3UYULL IKONLO2UYECKOU 0e30nacHoCcmu,
npeocmasieHull 0 PAYUOHAIbHOM NPUPOOONONb308AHUY, A MAKICe PASYMHOM  UCHONb30BAHUU
OOCMUIICEHUL HAYKU U MEXHOI02Ull 0151 OAbHele20 Pa3sumus 4el08e4eckoco 0ouecmaed,
MIPUMEHSTh pasjaudHbie  CIocoObl  PabOThl ¢ MHpOpManuerd (U3MYSCKOrO  COACPIKAHHS
C WCIIOJIb30BAHUEM COBPEMEHHBIX HMH(DOPMAIMOHHBIX TEXHOJOTHH: TIPH O3TOM HCIIOJIB30BaTh
COBPEMEHHBIC WH(POPMAITMOHHBIC TEXHOJIOTHHU IS TIOUCKA, NEpepadOTKU U MPEIbSIBICHUS YIeOHON
Y HAYYHO-TIONYJSIPHOW ~ WH(OpMAaIMu, CTPYKTYPUPOBAHHUS U WHTEpIpeTanuu  WHOOpMAIUH,
MOJYYCHHOM W3 Pa3IMYHBIX MCTOYHUKOB; KPUTHUYECKH aHAIU3UPOBATH IMOJy4aeMY HH()OPMAIIHIO
Y OIICHMBATh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE HMMECIONIMXCS 3HAHWM, TaK W HA OCHOBE aHAIIM3a
HMCTOYHHMKA MH(POPMALINH;

NpPOSIBNAMb  OP2AHU3AYUOHHbBIE U NO3HABAMENbHbIE YMEHUs. CAMOCMOSIMENbHO20 NpUuobpemenus
HOBBIX 3HAHUIL 8 NPOYecce BbINOTHEHUsL NPOESKMHbIX U YUeOHO-UCCIe008amenbeKux pabom, padboTarb
B TPYIIC C MCIOJHCHHEM pPa3IMYHbIX COIHUAIBHBIX POJICH, IUIAHUPOBATh paboTy TPYIIIHI,
paIMOHATILHO PACIIPENEIATh JCATCILHOCTh B HECTAHIAPTHBIX CHUTYAlUAX, aJeKBAaTHO OICHUBATH
BKJIAJ] KQXKJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIIEHNE pacCMaTprUBaeMoil MpoOIeMbl;

NposBIANMb MOMUBAYUIO K OVOVUeli npoghecCUOHaNbHOU 0esimelbHOCMU N0 CReYUATbHOCHSM (DU3UKO-
MEeXHUYECKO20 npoguss.



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 Mo3HaHus (6 YacoB)

Du3uka — Hayka o npupoze. Hayunbie METOIBI MO3HAHUS OKPYKAKOLIETO MU-
pa. Posib sKCIieprMeHTa U TEOpUH B MPOLIECCE MO3HAHUS MPUPOJIbI. JKCIEe-pH-
MeHT B (pu3uke. MojenupoBanre (GU3NIECKUX SBICHUN U TIPOIIECCOB.
HayuHnble runore3sl. PU3nyecKue 3aKOHbI U TEOpHUH. | paHUIbl IPUMEHUMO-
cTH U3UIECKUX 3aKOHOB. [IpuHITMI cooTBEeTCTBUSA. PONIb M MecTO UMK B
(hopMHpPOBaHNY COBPEMEHHOW HayYHOW KapTUHBI MUPA, B IPAKTUIECKOM Jes-
TCJILHOCTH JTIOACH.

JlemoHcTpanuu 1. AHanoroBsie U U(POBLIC U3MEPUTEIIBHBIC 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. Habmonenue u sKciepuMeHT B (pU3HKeE.
Cnocobul usmepenus Quzudeckux seauyur (AHaI02o8vie U Yyugdpoasvle uzme-
pumenvuvie npubOpsl, KOMIBLIOMEPHBLE damyuKossle cucmemvl). [loepewro-
cmu usmepenull puzuuecKux eauduH (aOCOIOMHAsL U OMHOCUMENbHASL).
MonenupoBaHue (HU3UYECKUX SBICHUHN U IPOIIECCOB (MaTepHaIbHas TOUKa,
AOCOIOTHO TBEPIOE TEJI0, UACaTbHAS )KUIKOCTh, UJCANbHBIN a3, TOUeYHbIN
Bapsin). ['unoresa. dusnueckuii 3aK0H, TPAHULIBI €70 IPUMEHUMOCTU. DU3H-
ueckas Teopusi. Poib u Mecto puszuku B GOpMUPOBAHUN COBPEMEHHOM Hayu-
HOM KapTUHBI MUPA, B IPAKTHYECKON JEATEIbHOCTH JIFOJICH.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomvl, NPAKMUKYM
1.  Hszmepenue cunvl moka u Hanpsaxicenus 8 yenu NOCMOSIHHO20 MOKa

NPUNOMOWU AHATIO208bIX U YUDPOBLIX USMEPUMETLHBIX NPUOOPOS.

2. 3naxkomcmeo ¢ yughposotui nabopamopueii no guzuxe. Ipumepwvl u3z-

Mepe-HUsl (hU3UYeCKUX 8eTUUH NPU NOMOUU KOMNLIOMEPHBIX OAMUYUKO8.

Tema 2. Mexanuka (18 gacoB)

Tema 2. Mexanuka (35 yacoB)

2.1 Kunemaruka (5 yacoB)

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

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

PaBHOMEpHOE U PaBHOYCKOpEHHOE MpsiMoJinHeitHOe aBrkenue. ['paduxu 3a-
BHCHUMOCTHU KOOPAHHAT, CKOPOCTH, YCKOPEHUS, TyTH U NEpEMEIICHUsI MaTe- PH-
QIbHOM TOYKU OT BPEMEHH.

CBoOoHOE TaieHre. Y CKopeHHe CBOOOIHOTO MaIeHHUS.

KpuBonuHeliHoe 1BHkeHUE. [[BHKeHNE MaTepUaIbHOM TOUKH IO OKPYKHO-
CTH C IOCTOSIHHOM 11O MOJYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTb, JIMHEMHAs
ckopocTb. [lepron u yactora oOpaiieHus. LleHTpocTpemMuTenpHOE yCKOpe-

Mexanuueckoe aBmkeHHe. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBHYKEHUSI.
CucreMa oTcuéra.

[ [psimas u obpamuas 3a0a4u MexaHuKu.

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

[lepemerienue, CKOPOCTh (CPEelHsAS CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKO-
[pEHIE MaTepPHATLHOW TOYKH, UX MPOCKIIMHN Ha OCH CUCTEMbI koopauHat. Cio-
PKEHHE MTEPEMEILICHUHN U CIIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJMHEIHOE IBUXKEHHE. 3aBHCH-
MOCTh KOOPAHMHAT, CKOPOCTH, YCKOPEHHUS W IYTH MAaTCPUAIBHOH TOYKH OT
BpEMEHH U UX TpapUKU.

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, MIUTFOCTPAIMS KHHEMAaTHUECKUX XapaK-
TEPU-CTUK JIBUIKECHUS.
2. IIpeoOpazoBaHue NBMKCHHH C UCITOIB30BAHUEM ITPOCTHIX MEXaHU3MOB.
3. [lagenue Ten B BO3yXe U B pa3pesKeHHOM IIPOCTPAHCTBE.
4.  HaOGmoneHue IBHXKECHUs TeJa, OPOIISHHOTO MO/ YIJIOM K TOPU30HTY U
rO-pU30HTAIIBHO.
5. 3mepenue yckopeHust CBOOOHOTO MaICHHUS.
6. HammpaBnienue ckopocTu mpu ABUKEHUU IO OKPYKHOCTH.
Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomaol

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

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

3. zydyeHnne nBMKCHUS MIApUKa B BI3KOH KUIKOCTH.

4. N3yuyeHne IBUKEHHS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

U YCKOPEHUs. MamepuanbHoll mouky om epemenu u ux epaghuxu. KpuBonunei-
Hoe JBIbKeHHe. J[BIKeHre MaTepraibHOM TOUKH 110 OKPY>KHOCTH. YTIIOBask U JI-
HeiiHast ckopocTh. [lepros u yacrtora obpamenus. LleHTpocTpe-MuTenpHOe
(HOpMaJIbHOE), KacaTeNbHOE (TAaHTCHITHAIBHOE) U TIOJTHOE YCKOPEe-HUE MaTepH-
AJIbHOM TOYKH.

Texuuueckue ycmpoiicmea u mextHoio2uyecKue npoyeccwyl: CIUIOMETp, IBU-
PKEHHE CHApSIOB, IIEMHbBIC, IIeCTepEHYAThIC U PEMEHHBIC MEepeIadu, CKo- po-
cmHble Tugdmeol.

/lemoncmpayuu

Mojienb CUCTEMBI OTCUETA, MILTIOCTPAIIH KHHEMAaTHYECKUX XapaKTePUCTHK
ITBUKCHISL.

Cnocobwi ucciedosanus 08UNCEHUIL.

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

[TageHre Ten B BO3IyXe U B pa3peKCHHOM IPOCTPAHCTRBE.

Habutoienue nBM>KeHus Tena, OpOIIEeHHOTO MO/ YIJIOM K TOPU30HTY U TOPH-
3OHTAIBHO.

HamnpaiieHrne CKOpOCTH MPH IBUKEHUH 110 OKPY>KHOCTH.

/ Ipeobpazosanue y210801l CKOpOCmu 8 pedyKmope.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomut, npakmuxym N3yuye-
HU€ HEPAaBHOMEPHOTO JBIKEHUS C IIENIbI0 ONpeaeNeHIs] MTHOBEHHONCKOPO-
CTH.

/3mepenue yckopeHus npu npamMOIUHeliHOM PABHOYCKOPEHHOM OBUNCEHUU
10 HAKIOHHOU NIOCKOCMIU.

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

/3mepenue yckopenus c80000H020 NnadeHusi (PeKOMeHOO08AHO UCNOIb306A-
Hue yugposoti 1abopamopuu).

3ydyeHune ABMXKEHUS Tella, OpPOIIEHHOTO TOpPH3OHTalIbHO. [Iposepka euno-
mesvl 0 NPAMOU NPONOPYUOHANLHOU 3A8UCUMOCIU MeHCOY OAbHOCIbIO NO-

1éma U HAYaIbLHOU CKopocmbio mella.

2 o .
3pecb U ganee NPUBOAUTCA PaCLIMPEHHBbIN nepeveHb N1abopaTopHbiX PAabOT 1 OMNbITOB, U3 KOTOPOTO YYUTENb AenaeT BbiIGop Mo CBOEMY YCMOTPEHMIO ¢ Y4ETOM BbibpaHHoro YMK 1 umetowerocs o6opyaosaHms.
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/13yuenue 08udiCeHUs meia no OKPYHCHOCIU C NOCMOAHHOU NO MOOYIIO CKO-
pocmuio.

Vccnedosanue 3a8ucumocmu nepuooa 0opaujeHus KOHU4ecko20 MAasmHuKd
om e20 napamempos.

2.2 Jlunamuka (7 4yacoB)

2.2 lunamuka (10 gacoB)

[IpuHimn otHocuTenbHoCTH ["anunesd. IlepBoiii 3akoH HetoTona. Muepuuans-
HbIC CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunuun cynepnosunuu cwi. Bropoi 3akon HerotoHa
U1 MaTepuaibHOM TOYKU. Tperuit 3akoH HbroTOHA m1si MaTepuanbHbIX TO-
YECK.
3akoH BcemupHoro taroreHus. Cuna tspkectu. IlepBas kocMuueckast cko-
[POCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenue. Bunbl Tpenust (mokos, ckonbxeHus, kaueHus1). Cumna tpenus. Cyxoe
rperne. Criia TPEeHUs! CKOJIBKEHUS U crila TpeHus mokost. Koaddumment tpe-
Hys. Cuiia CONpOTUBIICHUS NPU ABUKEHUU TeJa B AKUIKOCTH WIH rase.
[locTynarenbHoe U BpallaTeabHOE ABMKEHUE aOCOIIOTHO TBEPIOTO TeNa.
MOMEHT CUJIbI OTHOCHUTENIBHO OCH BpaleHus. [limeuo cumnel. YcinoBus paBHO-
BecUs TBEPIOIO Tea.
Texnuueckue ycmpoiicmea u npakmuieckoe npumenerue: MOIIUITHUKY,IBU-
PKEHNE UCKYCCTBEHHBIX CITyTHHKOB.
/lemoncmpayuu
. SIBrIeHMEe nHEpUUH.
. CpaBHEHUE Macc, B3aUMOJICHCTBYIOIIUX TEN.
. Bropoii 3akoH HeroToHa.
. U3mepenue cuil.
. Croxenue cui.
. 3aBUCHUMOCTH CHIIBI YIIPYTOCTH OT JIehopMaIinu.
. HeBecomocTth. Bec Tena npu yCKOpEeHHOM MOABEME WM MAJCHUMU.
. CpaBHEHUE CUII TPEHUS IOKOSI, KAUEHUS M CKOJIb)KEHUS.
. YcnoBust paBHOBECHs TBEPJOTO Tena. Buibl paBHOBECHS.
Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot

1. VI3yyeHnue nBuxeHus OpycKa Mo HAKIIOHHOM MIIOCKOCTH.

2. UccrnenoBanue 3aBUCHMOCTH CHJT YIIPYTOCTH, BOSHUKAIONTUX B MIPYKHHE

O©Coo~NOoO Ok WN PR

[lepBriii 3akoH HproToHa. MHepimanbuble cucTeMbl oTcuéra. [IpuHuun oT-
HocutenbHOCTU ['anmunes. Heunepyuanvhvie cucmemvl omcuéma (onpede-
1enue, npumepol).

Macca tena. Cuia. [IpuHuun cyneprno3uiumuu cuil.

BTopoii 3akoH HeloTOHA /114 MaTepuaibHOM TOUYKH.

Tpernii 3akoH Hpr0TOHA 1J11 MaTepuaibHbIX TOYEK.

3aKOH  BCEMHPHOTO TSTOTEHUS. IKEUBANEHMHOCMb 2PAGUMAYUOHHOU
U UHEPMHOU MACCHI.

Cuna TSDKECTH. 3a8UCUMOCMb YCKOpeHUsl C860O00H020 NAOEHUsL OM BblCOMbL
HAO nogepxHocmvlo NiaHemvl U om 2eozpaguieckou wupomsl. /leudxcenue
HeOecHblx men u ux cnymuukos. 3akoHvl Kennepa. TlepBas xocmuueckas
CKOPOCTb.

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

Cuina tpenusi. Cyxoe TpeHue. Cuiia TpeHHUs! CKOJIbKEHHUS U Cuila TPEHUs MOo-
kosi. Koaddumment tpenusi. Cuna COnMpOTUBIEHUS TPH JBMIKEHUU TeJa B
PKUJIKOCTU WM Ta3e, eé 3a8UcUMOChb Om CKOPOCHU OMHOCUMENbHO20 O8U-
biceHus.

/[asnenue. [ uopocmamuueckoe oaenenue. Cuna Apxumeoa.

Texuuueckue ycmpoucmea u mexHolo2U4ecKue npoyeccuvl: TOAINIHUKY,
IIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

/lemoncmpayuu

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

[/ [punyun omHocumenbHOCmu.

[Kauenue 06yx yununopoe unu wapos pasHol Maccvl ¢ 0OUHAKOBbIM YCKO-
peruem omnocumenvbHo HeUHepYUaIbHOU CUCEMbl OMCYEéma.

CpasHenue pasnodelicmayroujeri NPUNONCEHHbIX K Mmery CUll ¢ npouszsede-
HUleM MAcCCbl mena Ha e20 YCKOpeHUue 8 UHEPYUATbHOU cucmeme omc4éma.
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1 pe3MHOBOM 00pasIie, OT Ux Je(opMaIuy.
3. MccnenoBanue ycaoBuil paBHOBECHS TBEPOIO Tella, UMEIOIIEro OCh Bpa-Iiie-
HIA.

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

Hegecomocmep.

Bec Tena nmpu yCKOPEeHHOM MOIBEME U TTaICHHN.

[ [enmpobedicHble MexaHu3Mbl.

CpaBHEHHUE CHJI TPEHUSI TIOKOSI, KAYCHUS U CKOJIbKCHUSI.

Yuenuueckuit sxcnepumenm, nabopamopmusie pabomot, npakmuxkym Visme-
[PCHIE PAaBHOICHCTBYIOIIEH CHII ITPH IBHYKSHUU OpycKa 110 HAaKJIOHHOUIIIIOCKO-
CTH.

[ Iposepka cunomesvl 0 HE3ABUCUMOCTIU BPEMEHU OBUINCEHUsL OPYCKA NOHA-
KIOHHOU NIOCKOCMU HA 3A0AHHOE PACCMOSIHUE 0N €20 MACCUHL.

ccnenoBaHe 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKHHEH
[PE3MHOBOM 00pasiie, oT uX JaehopManuu.

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

H3zmepenue koaghguyuenma mpenus no eeiuyune y2no6020 kodghguyu-
enma sasucumocmu F,,,(N).

Vccnedosanue 0sudicerust 6PYCKa no HAKIOHHOU NIOCKOCMU C NePeMeHHbIM
Koo huyuenmom mpenusi.

U3yuenue 0sudCeHUst 2py3a HA 84y C MPEHUEM.

2.3 Craruka tBepaoro tena (5 yacos)

AOcomoTHO TBEpmoe Teno. IloctymarenpbHoe W BpamiaTeIbHOE JBUKCHUE
TBEPAOrO Tena. MOMEHT CUiIbl OTHOCUTENIBHO OCH BpailieHus. [linedo cuibl.
CiiojkeHue cui, IpUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTu Tena. Yc-
TOBHS paBHOBECHS TBEPAOTO Tea. Y CTOIUNBOE, HEYCTONYHMBOE, O€3pa3-Iny-
HOE paBHOBECHE.

Texuuueckue ycmpoiicmea u mexHOIO2UYeCKUe HNpoyeccyl. KPOHIITEWH,
CTPOUTENBHBIN KpaH, pelETyaTble KOHCTPYKIUU.

/lemoncmpayuu

Y cnoBus paBHOBecus. Bubl paBHOBeECH .

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npakmuxym Vccne-
TOBaHME YCIIOBHI paBHOBECHs TBEPAOIO Tela, UMEIOIIEro OCh Bpa-IlEHUS.
KoHcTpyrpoBaHuEe KPOHIITEHMHOB U PaCUYET CHIT YIIPYTOCTH.
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3yueHre yCTOMUYMBOCTH TBEPIOTO TEJa, HMEIOIIETO TII0MIA b OTIOPHI.

2.3 3aKoHbI cOXpaHeHusI B MexaHuKe (6 yacoB)

2.4 3akoHbl coxpaneHust B MmexaHuke (10 yacos)

MIMIysibC MaTepuaibHOM TOUKH (T€a), CUCTEMbI MaTepHaAIbHBIX TOUeK. 1m-
[1yJIC CHJIBI U U3MEHEHHE UMITYJIbCa TEJIA.
3aKOH COXpaHEHMsI UMITYJIbca. PeakTUBHOE IBUYKEHUE.
PaboTa cuibl. MOITHOCTD CHITHIL.
KnHeTnueckas sHeprust MaTepuaibHOM Touku. Teopema 00 U3MEHEHUU KU -
HETUYECKOM SHEPIUU.
[TorennuansHas sHeprus. [loTeHnuanpHas sHeprus ynpyro 1eopMupoBaH-HON
pyxuHbl. [loTeHnnanbHas sHeprus Tena BOiIn3M noBepxHoctu 3emiu. [loren-
[[1aJIbHbIE M HEMOTEHIMAIbHbIE CUIbl. CBsI3b PAaOOTHI HEMOTEHLIUANIb-HbIX CHUJI C
I3MEHEHNEM MEXAHUYECKOM 3HEPIruu CUCTEMBI TeJl. 3aKOH CO- XpaHEHHS MeXa-
HUYECKOW SHEPTUU.
Ypyrue u Heynpyrue CTOJIKHOBEHUS.
Texnuueckue ycmpoiicmeéa u npakmuyeckoe npumeHerue. BOIOMET, KOIEp,
[IPYKUHHBIN TUCTOJET, ABH)KEHNUE PAKET.
/lemoncmpayuu
1. 3akoH coxpaHEeHUs UMITYJIbCA.
2. PeakTHBHOE JIBUXKEHUE.
3. Ilepexo mOTEHIMATBHON SHEPTHH B KWHETUYECKYIO 1 0OpaTHO.
Yuenuueckuit sxcnepumenm, nabopamopnvie padomot
1.  H3yuyeHue aOCOIIOTHO HEYNPYIOro yJaapa ¢ HOMOIIBIO IBYX OJUHA-
KOBBIXHUTSIHBIX MasiTHUKOB.
2.  HccnenoBaHue cBS3U pabOThI CHIIBI C U3MEHEHHEM MEXaHUUYECKON
SHEP-THUH TeJla Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO XKIyTa.

MIMITyibC MaTEpUAIBHONM TOUYKH, CUCTEMBI MATEpUAIbHBIX TOYEK. [[enmp
lvacc cucmembl MamepuanbHulx mouek. Teopema o ogudiceHuu yeHmpa
wacc.

MIMITyJIbC CHIIBI M U3MEHEHHME UMITYJIbCA TEJIA. 3AKOH COXPAHEHUS UM-
[1yJibca.

PeakTBHOE NBHIKEHUE.

(Momenm umnynvca mamepuanorot mouku. Ilpedcmasnenue o coxpaneruu
MOMEHMa UMNYIbCA 68 YEHMPATbHbIX NOJIAX.

PaboTa critbl Ha MaJIOM 1 Ha KOHEYHOM TiepeMereHun. [ paguueckoe
npeocmasienue pabomsi cuibl. MOITHOCTD CHIIBI.

Kunernueckast s3Heprusi MaTepuaabHOU Touku. Teopema 00 M3MEHEHUUKUHE-
TUYECKOW SHEPTUH MATEpUaIbHON TOUKH.

[loTeHManbHbIE U HEMOTEHIMANIbHBIE CUIbl. [lomenyuanvuas suepeus. 1lo-
meHyUaNbHas SHepeUs Ynpy2o 0eghopmupo8antou npyxcutnsl. Ilomen- yu-
anvHas dsHepeus mena 6 0OHOPOOHOM 2pasumayuorHnom noe. [lomenyu-ano-
Has SHepeus mena 8 2pasumayuOHHOM nojie 0OHOPOOHO20 Wapa (6Hympu u
eHe wapa). Bmopas kocmuueckas ckopocmo. Tpembvs kocmude-ckas cKo-
pocme.

CBs3b pabOTHI HEMOTEHIMATIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOM 3Hep-
TUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEpTUH. Ynpy-eue u
Heynpyaue cmoiKHOBEHUs.

Ypasnenue bepnynnu 015 udeanvbHotl H#CUOKOCMU KAK Cle0CmEue 3aKOHACO-
XpaneHus MeXanuuecKkol sHepeuu.

Texuuueckue ycmpoticmea u mexHoio2udeckue npoyeccuvl: NBIKEHUE pa-
KeT, BOJOMET, KONEpP, MPYNKUHHBIM MUCTOJET, cUpOCKon, guayproe Kama-
HUe Ha KOHbKAX.

/lemoncmpayuu

3aKOH COXpaHEHUs UMIysibca. PeakTuBHOE nBMKeHUE. M3mepenue mouy-
HOCMU CUbL.

3 menenue snepauu mena npu cogepuienuu pabomeol.

B3anMHbIe NpeBpaleHuss KUHETUYECKOW U IOTEHIUAIbHON SHEPTUM IIPU
NIEHICTBUM Ha TEJO CHUJIBI TSKECTH W CUiibl ynpyroctu. Coxpanenue snep-
euy npu c60600HOM NAOEHUU.
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Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym
1. U3mepenue umnynbca meia no mopmo3HOMY NYynmu.
2. Usmepenue cunvl mseu, ckopocmu Mooenu 1eKmpomoouis u MOuWHo-
cmu cuibl mseu.
3. CpasHeHue usmeHeHUs UMRYIbCA Mea ¢ UMNYIbCOM CUTHL.
4. Hccrnedosanue coXpaneHust UMNYIbCca npu ynpy2om 63aumoo0eiicmaull.
5. Usmepenue Kunemuueckou sHepeul meia no mopmo3HOMy nymu.
6. CpasneHue usmeHeHUuss NOMEHYUANbHOU IHEPSUU NPYHCUHBL C PAOOMOU
CUbL MPEHUs.
7. Onpeoenenue pabomvi cUbl MPeHUsi NPU O8UNHCEHUU MeJld NO HAKIOHHOU
NIOCKOCMU.

Tema 3. MonekyssipHas pusuka u TepMoanHaMuka (24 gaca)

Tema 3. MonekyssipHast pusuka u TepMoauHamuka (49 gacos)

3.1 OCHOBBI MOJICKYJIIPHO-KHHETHYECKO# TeoprH (9 yacoB)

3.1 OCHOBBI MOJICKYJIIPHO-KHHETHYECKO# Teopun (15 gaco)

(OCHOBHBIE NOJOXKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
ob6ocHoBaHue. bpoyHoBckoe nBuxenue. Auddysusa. Xapakrep ABHKEHUS U
B3alMOJCICTBHUS YacTHL BenlecTBa. MoJenn CTpOeHMsI ra3oB, KUAKOCTEN U
TBEP/IBIX TET U OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJIEIIEH.
Macca u pasmeps! Mosiekyil. KonndectBo BemectBa. [loctosiHHas ABoraapo.
TennoBoe paBHOBecue. Temmeparypa u e€ uzmepenue. lllkana remneparyp
[lenbcust. Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-
KMHETUYECKOW TeOpuH HealbHOoro raza. AOCoIt0THas TeMIeparypa Kak mMe-
[pa cpeHel KMHETUYECKOW SHEPTUH TEIJIOBOIO ABM)KEHNUS YaCTHULL rasa.
[[Ixana remneparyp KenbBuHa. ['a30BbIe 3akOHBL. Y paBHeHHE Menaerne-
eBa—Kuaneiipona. 3akoH /lansToHa. M30mpouecchl B HaeaIbHOM Tase ¢ Mo-
CTOSIHHBIM KOJIMYECTBOM BellecTBa. [ padudeckoe mpencraBieHne U30mpo-
[1IeCCOB: M30TEpMa, U30X0pa, H300apa.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHerue: TepMOMETp, 6apo-

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

rpaduUMOJIeKyJl OPraHUYECKUX COSAMHEHUM.
2. OnbITh! 10 U QY3UH KUAKOCTEH U Ta30B.
3. Monienb OpOyHOBCKOTO IBHKEHUS.

4. Monens onbita lllTepHa.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYIIApHO-KHHeTHuueckoil Teopun (MKT), ux
orbITHOE 00ocHOBaHue. [{uddys3us. bpoyHoBckoe JBrKeHHE. XapakTep
TBUKCHMS U B3aMOJICHCTBUS YacTHI] BellecTBa. MoJenu CTpOSHHS Ta30B,
PKUJIKOCTEN U TBEPBIX TEJl U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
bTHX Mojeneil. Macca u pazMepsl MoJiekyn (atomoB). KonudectBo Bere-
ctBa. [locrostHHas ABoraapo.

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

Mogpeinb naeanbHoro raza B MKT: yacTuilbl raza ABUKYTCS XaOTHUECKUU

HE B3aUMOJICHCTBYIOT APYT C IPYTOM.

["a30BbIe 3aKOHBI. YpaBHeHne MeHneneeBa—KianeiipoHa.

AGcomtoTHas TemrnepaTypa (mkaia remneparyp Kenbuna). 3akon Jlass-
TOHA.

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

CBs13b MEX]1y JaBJICHUEM U CPEIHEN KHHETUYECKOMN YHEprue mocTyna-Telb-
HOTO TEIJIOBOTO JBMXKCHHS MOJIEKYJI HICAIbHOTO ra3a (OCHOBHOE YpaBHEHHE
MKT uneanbHOrO rasa).

Cés3b abconomHnol memnepamypvl MepMOOUHAMUYECKOU CUCTNEMbL CO CpeO-Hell

KUHEMU4ecKol 3Hep2ueﬁ nocmynamelbHoco menjloeo2co osudiceHus eé
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S. OnbITHL, JOKA3bIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3alMO-CHCTBHUS.
6. Mozenb, WILTIOCTPUPYIOIIAsk IPUPOAY AaBJICHUS ra3a Ha CTEHKU COCY/a.
7. OnbIThI, WUTIOCTPUPYIOIINE YPaBHEHHUE COCTOSIHUS UJI€AbHOIO T'asa,
U30-TIPOLIECCHI.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomal

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

PCKEH-HOTO rasa.

yacmuy.
Texuuueckue ycmpoticmea u mexHono2uyecKue npoyeccol:. TepMOMeTp, Oa-
[POMETP, noIyUeHue HaHOMAmepuaios.

/lemoncmpayuu

Mosienu IBUKEHHS YaCTHI BELIECTBA.

Moiens OpOYHOBCKOTO JBUKCHHS.

B110eoponuk ¢ 3anucsio peaibHo20 OpOYHOBCKO20 OBUINCEHUS.

Jlnddysus sxuaKocTeit.

Monenb onbiTa LlTepHa.

[IpuTsykeHnEe MOJIEKYIL.

Mojenu KpUCTaIINYEeCKUX PEMIETOK.

Habutoienue u uccieqoBaHue U30MPOILECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomut, npakmuxym Hcce-
0osane npoyecca YCmaHo8e st Menjio8020 pasHo8ecUs npu men-1000mexe
Lveorcoy eopsueti U X0100HOU 80001

U3yuenue uzomepmuiecko2o npoyecca (peKkomeHO008aHo UCNOIb308AHUE
yughposoil 1abopamopuu).

3yuenue uzoxoprozo npoyecca. M3yuenue uzobapHozo npoyecca.

/Iposepka ypasHenus: COCMOsHUSL.

3.2 OcHoBBI TepMouHaMuKH (10 gacoB)

3.2 OcHoBbl TepMoauHamMuKH (20 yacos)

TepmonnHamMu4deckas cuctemMa. BHyTpeHHsIS SJHEprus TEPMOJUHAMUYECKON
CUCTEMBI U cr1oco0bl €€ n3MeHeHus. KonnyecTBo TemoTs! U pabora. BHyT-
[PEHHsI DHEPrUs OJHOATOMHOI'O MIEAIBHOIO ra3a. Buabl remionepenayuu:
TeIONPOBOIHOCTh, KOHBEKIMS, U3TyYEHHE. Y IeJIbHAs TEIIOEMKOCTh Be-
iectBa. KonnuecTBo TEIIOTHI IPH TEIJIONEpEAAYE.

[lonstre 06 agnabatHoMm mpouecce. [lepBblil 3aKkoH TepMoauHamMuKu. [Ipu-
MEHEeHHEe MEePBOT0 3aKOHAa TEPMOAMHAMHUKHU K M3omporeccam. ['padudeckas
MHTEeprpeTalys paboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpatumocTs npoiieccoB B npupoae. Te-
[I0BBIC MAITUHBL. [[pUHIINATIBI TeMCTBUS TETUIOBBIX MatuH. [IpeoOpa3o-Ba-
HUs SHepruu B TeruioBbix MamnHax. KIIJ] ternoBoit mamunsl. [Hukn Kapao
1 ero KIT/I. Oxonorudeckue npoOiaeMbl TEMIOHEPTETUKH.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHenue: 1BUraTteinb BHyT-
[PEHHETO CropaHus, ObITOBOM X0JIOAMIBHUK, KOHAULIMOHED.

/lemoncmpayuu

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

Hyneeoe nauano mepmoounamuru. Camonpoussonvuas peraxcayus T/ cu-
cmembl K menio8omy pagHo8ecuio.

Mosenb uaeaabHOro raza B TEPMOJUHAMHUKE — CHCTEMa ypaBHEHUH: ypaB-
HeHne MenneneeBa—KnanelipoHa ¥ BbIpaKEHUE NIl BHYTPEHHEH SHEPTUH.
Y cnoBus MPUMEHUMOCTH 3TOM MOJIENIM: HU3Kash KOHIICHTPAIIUS YaCTHUII, BBI-
COKHE Temmeparypbl. BeipaxkeHue 11 BHYTpEHHEH SHEPrUM OJHOATOMHOTO
1ealIbHOTO Ta3a. Keazucmamuueckue u necma-
muyeckue npoyeccul.

JnemeHTapHas paboTa B TepMoIMHAMUKe. Brrurcienue padboTsl o rpaduky
rpoiiecca Ha PV-auarpaMmme.

Temnonepenaya kak cnoco0 U3MEHEHUs! BHyTpeHHeH sHeprun T/ cuctemsr
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1.  l3MeHeHue BHYTpEHHEH SHEpruU Tela MpH COBEPIICHUH paObOTHI:
BBUIET IPOOKH U3 OYTBUIKH 110/ AEHCTBUEM CKAaTOrO BO3yXa, HArpEeBaHUE
a¢upa BIaTyHHOU TpyOKe MyTEM TpeHHUs (BHICOIEMOHCTPALIHS).
2.  V3MeHeHMe BHYTpEHHEH sHEpruu (TeMIieparypsl) Teaa py TeIulo-
nepe-gave.
3. OmnsIT N0 amabaTHOMY PACIIMPEHUIO BO3/yXa (OIBIT C BO3AYIIHBIM
Or-HUBOM).
4. Mojenu napoBoil TypOMHBI, ABUraTelsi BHYTPEHHETO CTOPaHUs, peak-
TUB-HOT'O JIBUTaTEIs.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot

1. I3mepeHue yeabHON TEIIOEMKOCTH.

0e3 coBepiieHus: paboTsl. KoHBeKk1us, TEIIONPOBOIHOCTD, n3nyueHue. Ko-
mTyecTBO TEIIOTHl. TernoéMKOCTh Tena. YoenvHas u MonapHas menio- ém-
Kocmu eewjecmsa. Ypaenenue Maiiepa. Y ienbHast TENI0TA CTOPAHUS TOM-JIU-
Ba. Pacuér konmuecTBa TeIIOTH Npu Terionepenaue. [loustue o6 anua-
OatHOM Tporiecce. [1epBrlil 3aK0H TEPMOJMHAMUKY. BHYTpeHHSS SHEprusl.
KonmnuecTBO TEIIOTHI M paboTa Kak Mepbl M3MEHEHUsI BHyTpeHHel sHeprun’ T /]
CHUCTEMBI.
BTopoii 3aK0H TepMOIMHAMUKH JJI1 PABHOBECHBIX IIPOLIECCOB: Yepe3 3a/1aH-
HOe paBHOBecHOE cocTosiHue T/l cucTemMbl MPOXOAUT €IUHCTBEHHAS a/lua-
Oata. AGcontoTHas TeMiieparypa. BTopoii 3aKoH TepMOAMHAMMKY J1JIs1 HEpaB-
HOBECHBIX IMPOILIECCOB: HEBO3MOXKHO MEPEAATh TEIUIOTY OT 0oJiee XO- TOTHOTO
rena kK 6osee HarperoMy 6e3 kommneHcanuu (Knaysnyc). HeoOparu-mocts
[IPUPOAHBIX MTporieccoB. [IpHHIMITBI 1eHCTBUS TEMIOBBIX MAIIIKH.
KII. Makcumansuoe 3nauenue KIIJI. [{ukn Kapno. Dxonoruueckue ac-
[IEKTHI HCIIOIb30BaHMsI TEIJIOBBIX ABUTaTeNell. TernnoBoe 3arpsa3HeHne OKpy-
PKArOIIEH CpebL. Texnuueckue ycmpoti-
cmea u mexHoo2uyecKue npoyeccsvl: XONOAUIbHUK, KOHAUIIUOHED, TU3eIIb-
HbI 1 KapOIOPATOPHBII IBUTATENH, NAPOB8As MYPOUHA, NOJYUEHUE CEEPXHU3-
Kux memnepamyp, Vmuiu3ayus «meniogulx» omxo008 ¢ UCNOIb308AHUEM
mensi06020 Hacoca, ymuausayusi OUoOp2aHuiecKko2o moniuea 0is evipa-
OomKu «mennogouy u snekmposnepeuu. lemoncmpayuu

1. I3meHeHue Temneparypsl pH aa1nadaTHYecKoM paclIupeHHH.

2. Bo3aymiHoe orHUBO.

3. CpaBHEHUE YICTHHBIX TETNIOEMKOCTEH BEIIECTB.

4. CriocoObl U3MEHEHUS BHYTPEHHEN SHEPTUu.

5. UccnenoBanme aanabaTHOTO TIpoIiecca.

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

1. 3mMepeHue yAeIbHON TEIIIOEMKOCTH.

2. Uccneoosanue npoyecca ocmviéanus eeujecmsa.

3. Uccneoosanue aouabamnoeo npoyecca.

4. U3yueHue 83aumocsesa3u IHepUU MEHCMOTIEKVIAPHO20 83aUMOO0eUCEUs.
1 memnepamypsl KUNEHUs: HCUOKOCHE.

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

3.3 ArperaTHbie cocTOsiHHS BemiectBa. Pa3opbie mepexosl (14 gacon)

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kunenue. AGCOIIOTHAS U

[TapooOpa3zoBanue u KoHAeHcanus. Micnapenue u kumnenue. Y neabHas
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OTHOCHUTEIIbHAs BJIAKHOCTh BO3ayxa. HacwlllleHHBIN map. YaenbHas Ten-
mota mapooOpazoBaHus. 3aBUCHUMOCTh TEMIEpaTyphl KUIEHUS OT JlaBje-
HUS.
TBépnoe Teno. Kpucrammmaeckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB
Kpuctaios. Kunakue kpucramuibl. CoBpeMeHHble MaTepuasl. [1naBienue u
KpucTayuM3anus. Y IeibHas Teriora miasineHus. Cyonuma-1usi.
YpaBHEeHUE TemI0BOro OajiaHca.
Texnuueckue ycmpoucmea u npaxmuyeckoe npumereHue: TArpOMETP U MCU-
XPOMETP, KaJIOPUMETP, TEXHOJOTUH MOJTYyUEHHUS] COBPEMEHHBIX MAaTEPHU-aJIOB,
B TOM YKCJI€ HAHOMAaTEpPHUAJIOB, U HAHOTEXHOJIOTUH.
/lemoncmpayuu
1. CgoiicTBa HACHIIIEHHBIX MTAPOB.
2. Kunenne npu MOHMWKEHHOM JIaBJICHUH.
3. CriocoObI M3MEpEHUs BIAKHOCTH.
4. HabmoneHre HarpeBaHus U IUIaBJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.
5. JleMoHCTpaLus KpUCTAILIIOB.
Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot
1. VI3mepeHne OTHOCUTENBHOM BIIaXKHOCTH BO3/1yXa.

TEIUI0Ta NapooOpa30BaHMUA.

Haceimiennblie u HeHachIeHHbIE Taphl. KauecTBeHHAas 3aBUCUMOCTD TJIOT-
HOCTH U JIaBJICHUS HACBILIIEHHOTO Mapa OT TEMIIEpaTyphl, UX HE3aBUCHU-
MOCTb OT 00bEMa HACBILIIEHHOTO Mapa. 3aBUCUMOCTh TeMIIepaTyphl KHUIIE-
HUSI OT JABJICHUS B KUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCONIIOTHASA U OTHOCUTENbHAS BIKHOCTb. TBEpHOE
reno. Kpucranmueckue u aMmopHbIe Tena. AHU30TPOIUSI CBOMCTBKPHUCTAI-
moB. [11aBnenue u kpuctamm3anus. Y aenbHas Teriora riasienus. Cyonu-
Marusl.

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

Tennosoe pacuwupenue scuokocmetl u meepovix mei, 00bEMHOE U TUHEll-
Hoe pacuupenue. AHeapMOHU3M MEN08bIX KOAeOAHUU Yacmuy eeujecmea
KaK npuyuHa mensio8o2o pacuiupenus mei (Ha KauecmeeHHOM YPOBHe).
/Ipeobpazosanue snepeuu 8 hazosvix nepexodax. Ypasnenue meniogozo
Oananca.

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

Texuuueckue ycmpoticmea u mexHoao2uyecKue npoyeccyl: KuaKue Kpu-
CTaJUIbI, COBPEMEHHBIE MaTEPHAIIBI.

Ulemoncmpayuu

TermoBoe pacmupenue. CBOMCTBaA HACHIIIEHHBIX MapoB. Kunenne. Kune-
HU€ [TPU TOHWKEHHOM JIaBJICHUU.

U3 mepenue cunvl nogepxHocmuo2o Hamsxcerus. Onvimol ¢ MbLIbHbLMU
naeHKamu.

Cmauueanue. Kanunnapuoie asnenus. Mooenu HenblomoHo8CKOU HCUOKO-CMU.
CriocoObl U3MepeHus BIaKHOCTH. McclienoBanne HarpeBaHus U TUIaBlie-
HUSI KPUCTALTNYECKOTO BEIIECTRA.

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

3 mepenue yoenbHoll menaiomsl niasieHus ivod.

13yuenue ceoucme HacbleHHbIX Napos.
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3MepeHue abCOMOTHOM BIAYKHOCTH BO3/IyXa U OLIEHKA MacChl TapOBB
[TOMEIICHUH.

I 3mepenue Koaghduyuenma nosepxHOCMHO20 HAMAICEHUS.

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

Tema 4. DnextponuHamuka (22 yaca)

Tema 4. Dnexrpoaunamuka (54 vaca)

4.1 Dnexrpocraruka (10 gacoB)

4.1 Dnextpuyeckoe mose (24 yaca)

DneKTpu3anus Tea. DJIEKTPUYEeCKUi 3apsaf. [IBa BHAA 2JIEKTpUYECKUX 3a-
psinoB. IIpoBOOHUKH, OUAIIEKTPUKU M MOJIYIPOBOAHHMKH. 3aKOH COXpaHe-
HUS QJIEKTPUUYECKOrO 3apsja.
B3aumoneiictBue 3aps10B. 3akoH Kynona. ToueuHbli 35eKTprUUecKuii 3a-
psin. Dnexkrpudeckoe noje. Hanpspk€HHOCTh anekTpudeckoro nosst. [Ipun-
(U1 CYNIEPIIO3ULIMN NIEKTPUUECKUX TOJIeH. JINHUN HAaNPsyKEHHOCTH DJIEK-
TPUYECKOTO MOJIS.
PaboTa cui anekrpoctaruyeckoro nosist. [lorennuan. Paznocts norenmua-
10B. [IpOBOHUKY M TUAIEKTPUKU B 3IEKTPOCTATUYECKOM Moiie. Juamex-
TpUYecKasi IPOHULIAEMOCTb.
DnekTpoéMkocTb. KongeHcaTop. D1eKTpo€MKOCTb INIOCKOr0 KOH/IEHCa-TOpA.
DHEeprus 3apsHKEHHOI0 KOHAEHCATopa.
Texnuueckue ycmpoticmea u npakmuyeckoe npumeHeHue. SIEKTPOCKOIL,
PIIEKTPOMETP, DJIEKTPOCTATHUECKas 3alllMTa, 3a3eMJIEHHE 3JEKTponpHOo-
[POB, KOHAECHCATOP, KONUPOBAJIBHBIN aIlllapaT, CTPYWHBIA IPUHTED.
/lemoncmpayuu

1. YerpoiicTBO ¥ pUHIMI JEHCTBUS 3JIEKTPOMETPA.

2. BzaumopeiicTBre HadIeKTPU30BAHHBIX TEIL.

3. DAeKTpuvecKoe MmoJie 3apsHKEHHBIX TeJ.

4. IIpOBOTHUKY B JIEKTPOCTATUYECKOM T0JIE.

5. DnekTpocTaTuyeckas 3amuTa.

6. JIMDIIEKTPHUKH B DJIEKTPOCTATHUECKOM TIOJIE.

7. 3aBUCUMOCTb JIEKTPOEMKOCTH TIIOCKOTO KOH/IEHCATOpa OT TUIOMIAAN

ITIaCTUH, paCCTOAHHUA MEXKIY HUMU U }IHSHeKTqueCKOﬁ IIPOHUIIACMOCTH.

8. DHeprus 3apsHKEHHOTO KOHACHCATOPA.
Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot
1. MI3mepeHue 351eKTpoEMKOCTH KOHIEHCATOpa.

DNeKTpU3alus Tel U €€ MPosIBICHUS. DJIEeKTpUYeCKUid 3aps. JlBa Buia
PIEKTPUYECKUX 3apsaoB. [[pOBOAHUKH, TUAIEKTPUKU U TOJTYIPOBOJHUKH.
DNIEMEHTAPHBIN ANEKTPUYECKUH 3apsil. 3aKOH COXPAHEHHUS JIEKTpUYe- CKO-
o 3apsija.

B3anmopeiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kynona. Dnexkrpuye-
ckoe nosie. Ero feiictBre Ha anekTpuueckue 3apsapl. Hanps:k€HHOCTD 3iiek-
Tpryeckoro noJst. [IpoOusiii 3apsn. JIMHUN HanPS-KEHHOCTH AIIEKTPUUECKOTO
rosi1. OqHOPOIHOE NEKTPUUECKOE MOJIE.

[loTeHIMATBHOCTD 3JIEKTPOCTATUUECKOIO MoJjsl. Pa3HOCTH MOTEHLIMAIOB U
HarnpsbkeHue. [loTennanbHas 3Heprus 3apsia B 3J1€KTPOCTATHUECKOMIIO-

ne. [loTenuuan anexTpocraTuueckoro nojs. CBs3b HaNPSHKEHHOCTH

[10JIS ¥ Pa3HOCTH MOTEHITUAIOB AJIs DJIEKTPOCTATUYECKOTO MOos (KaK of-
HOPO/JHOI'0, TAK U HEOJHOPOJAHOTIO).

[ IpyHIMI CYNIEPIO3UIMH AIEKTPUIECKUX MOJIEH.

[/ lone moueunoeo 3apsioa. [lone pasnomepro sapsixcennoti cghepwi. Ilone pas-ro-
lMepHo 3apsicenno2o no oo6vémy wapa. Ilone pasHomepHo 3apsaxicentoll 6ecko-
Heunou niockocmu. Kapmunvl iunuii nanpsisxcénnocmu omux noneu

U SKEUNOMEHYUATLHBIX NOBEPXHOCMEI.

[IpOBOAHMKHN B 3JEKTPOCTATHUECKOM I0J€. Y CIOBUE paBHOBECUS 3apsi/IOB.
JIUJIEeKTPUKU B 3JEKTPOCTATHUECKOM ToJie. JudnekTpuyeckas mpoHHUIIae-
MOCTbH BEILIECTBA.

KonzaeHcarop. D1eKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTb TNIOCKOTOKOH-
eHcaropa.

[/ lapannenvroe coedunenue konoencamopos. [lociedosamenvroe coeoune-Hue
KoHOeHcamopos. JHEPrus 3apsHKEHHOr0 KOHIEHCaTopa.

/[6uoiceHue 3apAHCeHHON Yacmuybl 8 0OHOPOOHOM deKmpuyeckom nose. 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 MIJIACTHH.
IMooenv snekmpocmamuyeckozo eenepamopa (Bawn oe I paaga).
[IpOBOAHUKH B SJCKTPHUECKOM IOJIC. DICKTPOCTATHUSCKAS 3aIUTA.
Yempoticmeo u Oeticmeue koHOeHcamopa NOCMOSHHOU U NEPeMEeHHOU EM-
Kocmu.

3aBHCUMOCTH 3JIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOPa OT IUIOIA/H IJia-
CTHH, PACCTOSTHUS MEKTy HUMH M TUAJICKTPUICCKON MTPOHUIIAEMOCTH.
DHEprus JIEKTPUIECKOTro MOJIs 3apsHKEHHOT0 KOHIEHCATOPa.

3apsoka u paspsioka KoHOeHcamopa uepes pe3ucmop.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomot, npaxmuKym
Oyenka cu 83auMo0elcmausl 3apsdHCEeHHbIX Mmei.

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

ceemoouooa. M3yuenue npomexkanus moka 6 yenu, cooeparcaujeli KOHOeHca-mop.
[Pacnpeoenenue pasHocmu NOMeHYuanos (HanpsaiceHus) npu nociedosa-
menbHOM coeOuHeHuU

KonOencamopos. Hccnedosanue paspsioa KoHoeHcamopa uepes pe3ucmop.

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

4.2 TToCTOSTHHBIIH dIIeKTpHUECKHii TOK (24 yaca)

DIEKTPUYECKUM TOK. Y CIIOBHSI CYIIECTBOBAHUS IIEKTPUIECKOTO Toka. Mc-Tou-
Huky Toka. Cuna Toka. [locTosHHBI TOK.

Hanpsokenne. 3akoH Oma 1 ygacTKa LETH.

DJIEKTPUUYECKOE CONMPOTUBIICHUE. Y AETBbHOE COTPOTUBIICHNUE BEIIECTBA.
[TocnenoBarenbHOE, MAPAIIIETBHOE, CMEIIAHHOE COEAMHEHNUE IIPOBOIHH-

KOB.

PaGora snektpudeckoro Toka. 3akoH J[xoyns—IIeniia. MoHoOCTh Jiek-
TPUYECKOTO TOKA.

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

DNEKTPOHHAsE TPOBOJUMOCTH TBEPJBIX METAJIOB. 3aBUCUMOCTb COMPO-THUB-
neHnss MeTauioB OT Temneparypsl. 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 COMPOTUBIICHHE. 3aBUCUMOCTh COITPOTHUBIIEHUS OJJTHOPOI-
HOTO MPOBOJIHUKA OT €0 JJIMHBI U TUIOIIAIU TIONEPEUYHOTO CEUEHUS.

Y 1enpHOE COPOTHUBIIEHHUE BEILIECTBA.

[locnenoBarenbHOE, MapalieIbHOE, CMEIIAHHOE COEIWHEHUE MPOBOJIHU-
KoB. Pacu€r pasBeTBIEHHBIX 2ekTpuueckux nenei. [lpasuna Kupxeoga.
PaboTa snexkrpuyueckoro Toka. 3akoH Jxoyns—Ilenna.

MOIIIHOCTD AJIEKTPUYECKOTO TOKA. Tennogas mowHocms, 8vlioensemas Ha
pezucmope.

DJIC ¥ BHyTpeHHEE CONPOTUBIICHHUE UCTOYHMKA TOKa. 3akoH Oma mist
[MOJTHOM (3aMKHYTOM) 3JIEKTpUUECKON 1enu. MOIIHOCTh UICTOYHHKA TOKA.
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[TomynpoBonHuku. CoOOCTBEHHAs M TPUMECHAsI TPOBOIUMOCTH TOIYIPO- BO-
HuKOB. CBolicTBa p—N-niepexoaa. [1omynpoBoHUKOBBIE PUOOPHI. DIEKTPH-
UECKUI TOK B pacTBOPAax M pacijiaBax EKTPOIUTOB. DIIEKTPOIU-THUECKAS]
nucconuanus. JIEKTPOIIN3.
DIEKTPUUECKUN TOK B razax. CaMOCTOATEIbHBINA U HECAMOCTOSTENIbHBIAPA3PSIL.
Mounnus. [lnazma.
Texnuueckue ycmpoucmea u npakmuyeckoe npumeHenue . aMinepMerp,
BOJIETMETP, PEOCTAT, UCTOYHUKH TOKA, JICKTPOHArpeBaTeIbHbIC TPHOOPHI,
HJIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYM- HBIN
101, TEPMUCTOPBI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN AUOJ, raibBa-
HUKA.
Vlemoncmpayuu

1. VI3mepeHue CHIIbl TOKA U HAIIPSKEHMSL.

2.  3aBUCHMOCTb COIPOTHBICHMS LMUIMHIPUYECKUX HPOBOJHUKOB OT

JUIMHBI, TJIOIAN ONEPEYHOT0 CEYEHUs U MaTepuaa.

3. CMenIaHHO€ COeIMHEHUE ITPOBOIHUKOB.

4. Ilpsmoe nzmepenue DJ1C. KopoTkoe 3amblkaHHE T'aJIbBaHUYECKOTO HJIe-

MEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

5. 3aBUCUMOCTb COTIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

6. IIpoBOAMMOCTB DIIEKTPOJIUTOB.

7. VckpoBoi pa3psi ¥ IPOBOJIUMOCTh BO3TyXa.

8.  OmHOCTOPOHHSS MPOBOJUMOCTD JHO/A.
Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot

1. I3yueHue cMemaHHOro COeIMHEHNUs PE3UCTOPOB.

2. Nsmepenne DJ]C ncTouyHNKA TOKA U €70 BHYTPEHHETO COTIPOTHRBIICHUS.

3. Habmronenue snextpomsa.

KopoTkoe 3aMbIkaHue.

[KoHOencamop 6 yenu nocmosHHo20 moKa.

Texnuueckue ycmpouicmea u mexHoai02uiecKue npoyeccsvl: aMIepMerp,
BOJIETMETP, PEOCTAT, CUETUMK IICKTPHUUECKON SHEPTHUH.

/lemoncmpayuu

3MepeHne CriIbl TOKa M HATIPSKCHUS.

Vccnedosanue 3a8UcUMOCU CUTbL MOKA OM HANPANXCEHUs i pe3ucmopa,
1aMnbl HAKATUBAHUSL U C8EMOOUOOd.

3aBUCHMOCTB COMPOTUBIICHUS IMJIMHAPUYECKUX MPOBOJHUKOB OT JJINHBI,
[UTOIIA/IH MTOTIEPEYHOr0 CCUCHHSI U MaTepHala.

Vccnedosanue 3a8ucumocmu CUbl MOKAa Om CONPOMuUGIeHUs Npu NoCMo-sH-
HOM HaANpsICEHUU.

[Ipsimoe n3mepenue 3/[C. KopoTkoe 3aMblkaHne TajbBaHUUYECKOIO AJIe-
MEHTa 1 OIICHKa BHYTPEHHETO CONMPOTUBIEHU. Cnocobsl coeounerus uc-
mounuxos moka, /[C bamapeil.

Vccnedosanue pasHocmu NOMEHYUANL08 MewHcoy NOIICAMU UCTIOYHUKA
moxa om cuibl moka 6 yenu.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomot, nPAKMUKYM
Hccnedosanue cMeuanto2o coeOuHeHUs: pe3ucmopos.

I3 mepenie yOenbH020 COnpOmMuUBieHUs NPOBOOHUKOS.

Vccnedosanue 3a8UcUMOCmu CUIbL MOKA OM HANPAXCEHUsL OJisL IAMNbIHAKAIU-
GaHus.

Veenuuenue npedena uzmepenus amnepmempa (6orommempa). Namepe-
Hue DJ1C u BHYTpEeHHETO COMPOTUBIICHUS UCTOYHUKA ToKa. HMccredosanue
zasucumocmu 3/[C eanveanuueckozo snemenma om epe-meHu npu Kopom-
KOM 3aMbIKAHUU.

Vccnedosanue pasHocmu NOMEHYUAI08 MexHcoy NOTIOCAMU UCHOYHUKA
moxa om cuiibl moKa 6 yent.

Hccnedosanue 3a8UcumMoCmu nOIE3HOU MOWHOCMU UCIOYHUKA MOKA OM
CUnbl MOKA.

HaluroieHune anekTponusa

4.3 Toxu B pa3HbIX cpenax (6 yacoB)

DIIEKTpUYECKasi MPOBOAUMOCTh PAa3JIMYHBIX BEIIECTB. DJIEKTPOHHAS IPO-
BOJMMOCTB TBEPABIX METAJJIOB. 3aBUCUMOCTb CONPOTUBJIEHUS METAJIIOB OT
reMieparypbl. CBEpXIIPOBOANMOCTD.
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DIEKTpUUECKHUH TOK B BakyyMe. CBOICTBA 2JIEKTPOHHBIX ITyykoB. [Tomy-
rpoBoAHUKH. COOCTBEHHAs U MPUMECHAs IPOBOUMOCTD MOJIYIIPO- BOTHH-
KoB. CBolicTBa p—N-niepexoxaa. IloxynpoBoHIKOBEIE TPUOOPHI. DIEKTPH-
YEeCKUI TOK B 3JIEKTPOIUTAX. DIEKTPOIUTHUECKAS TUCCOLMALINS. DIIEKTPO-
mu3. 3akonbl Dapanes A ANEKTPOIN3a.

DIIEKTPUYECKHM TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSTEIbHBIN
[pa3psn. PasinuHble TUIIBI CAMOCTOSATENBHOIO paspsaa. Monnus. I1nazma.
Texunuueckue ycmpoticmea u npakmuyeckoe npumeHenue: ra3opaspsiHble
TaMIIbl, SJIEKTPOHHO-JIy4eBasi TpyOKa, MOJIyIPOBOAHUKOBBIE IPUOOPHI:
T1OJ1, TPAH3UCTOP, (POTOAUOM, CBETOINO/; TAIbBaHUKA, padMHUPOBAHUE
MeEIH, BHIIUIABKA aJIFOMUHUS, JJIEKTPOHHASE MUKPOCKOIIHSL.

Vlemoncmpayuu

3aBUCUMOCTb COITPOTUBIIEHUS] METAJIOB OT Temiieparypsl. [IpoBoiuMocTts
PIIEKTPOJIUTOB.

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

CpasHenue npogooumocmu Memaiios u noaynpo8oOHUKOS.
OAHOCTOPOHHSISI TPOBOAUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomol, npakmuxym
Habmtonenue snextponusa. M3mepenue 3apada 00HO8aNeHMHO20 uona. Hc-
c1e006anue 3a8UCUMOCMUY CONPOMUBIIEHUS] MEPMOPE3UCOpA Om meM-nepa-

mypoi.
CHamue 8o1bm-amnepHoli XapaKkmepucmuku ouooa.

OU3NYECKUU ITPAKTUKYM (16 gacoB)

Cnocobwl uzmepenust usuyecKux GenuuuH ¢ UCHOIb30BAHUEM AHANO208bIX U
UUPDPOBLIX  UIMEPUMETLHBIX NPUOOPOE U KOMNBLIOMEPHBIX OAMYUKOBbIX CU-
cmem. Abcontommuvle U OmMHOCUMENbHBIE NOZPEUHOCIIU USMEPEHU (DUBUYECKUX
senuyun. Oyenka epanuy nocpeuHocmell.

/IposedeHue KOCBEHHBIX U3MepeHUll, UCCIe008aHull 3a8ucumocmelt Qusu-
UECKUX BEUYUH, NPOBEPKA NPEONONCEeHHbIX 2unomes (6bl00p uz pabom,
ONUCAHHBIX 8 MEeMaAMU4ecKux pas0enax « Yuenuueckuu sKkcnepumenm, na-
Oopamophbvie pabomol, NPAKMUKYM»).

Pe3seps (2 vaca)

Peseps (10 yacos)
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TemaTnveckoe niaanupoBanue kKypcalO kiacc

bazoBsIii ypoBeHb (2 yaca)

Yray6nenusiii ypoBeHs (5 4acoB)

HUYecKoro aBmkeHus. Cucrema orcuéra. Tpaekro-
pust. [lepemenienue, CKOPOCTh (CpemHsIst CKOPOCTh,
MITHOBEHHAsl CKOPOCTh) U YCKOpEHHE MaTepUaIbHOM

[TOYKH, UX IIPOCKIUH HA OCH CUCTEMBI KOOPAHWHAT.

Koi-B0 [Tema: ®@u3uKa M MeTOAbI HAYYHOT0 MO3HAHUS 2/54 Koi1-BO
4acoB yacoB
1 du3nka — Hayka o npupone. Hayunsie MeTozs! 11o-
3HAHUS OKpYXkaromiero Mupa. Posib sxkciepumenTa u
TEOPHH B MIPOIIECCE MO3HAHUS MPUPOJIBL. DKCIIEpU-
MeHT B (pusuke. MoaenupoBanue GU3NIecKux sipiie-
HU U IPOLIECCOB.
J/lemoHcTpanuu 1. AHajgoroBbie U HU(PPOBBIE U3Me-
pUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIC JATYHKH.
1 Hayunsle runore3pl. Gu3ndeckue 3aKOHBI U TEOPUU.
["paHUIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHiun coorBercTBus. Poib n Mecto gpusuku B
(bopMUPOBaHUN COBPEMEHHOW HAyYHOW KapTHHBI
MUpa, B TPAKTHYECKOHN JCATEILHOCTH JIFOJICH.
Cnocobul uzmepenus usuieckux eeauyun (AHaI0208bie U Yu@dposvle usmepu- 1
menbHble NPUOOPLI, KOMNLIOMeEPHble 0amuUKossie cucmemsl). Iloepewnocmu u3-
lMepenull husuueckux sequyut (abCoOmMHas U OMHOCUMETbHAS).
Mooenuposanue usuyeckux asieHutl u npoyeccos (mMamepuanvbHas mouxa, ao- |1
CONIIOMHO MBEPA0e Meno, UOEAIbHASL HCUOKOCMb, UOeAIbHbIU 2a3, MOYeYH bl 3d-
D510).
Ulabopamopnas paboma: H3mepenue cunvt moka u Hanpaxcenus 6 yenu nocmo- |1
SIHHO20 MOKA NPU NOMOWU AHANI0208bIX U YUPDPOBBIX U3MEPUMENbHBIX NPUOO-
pos.
Tema: Mexannka  18//354
Kunemaruka 4/104
1 Mexaandeckoe aBmkeHne. OTHOCHUTENFHOCTh MeXa-

27




CnoxeHHe epeMEILEHU U CII0)KEHUE CKOPOCTEM.
PaBHOMEpHOE U PaBHOYCKOPEHHOE NMPSMOJIMHENHOE
nBIoKeHue. I'paduky 3aBUCUMOCTH KOOPAUHAT, CKO-
DOCTH, YCKOPEHUS, IyTH U NepEMELICHUs MaTepU-
QIIbHOM TOYKM OT BpeMeHu. CBOOOJIHOE Ma/ieHue.

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 nrxeHue. [IBukeHne MaTepuaib-

HOI TOYKH 10 OKPYKHOCTH C TIOCTOSTHHOH 110 MOJTYJTIO

CKOPOCTBIO. YTJIOBast CKOPOCTh, INHEHHAs! CKOPOCTb.

[lepron u yactora obOpaieHus. LlenHTtpocTpemMuTesns-

HOE YCKOpEHUE

UlaGopaTopHas pabota: M3yueHue HepaBHOMEp- HOTO

ITBUKEHHS C LIENBIO ONPE/IeNIeHNsI MTHOBEHHOM

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 Ttena. Cuna. [IppHIMn cynepnosuuuu cui.

[Bropoii 3akoH HproTOHA 111 MaTepUaabHOW TOYKH.

Tpetuii 3akoH Hpr0TOHA 17151 MaTepUaIbHBIX TOYEK
Heunepyuanvhvle cucmemuvl omcyéma (onpedenenue, npumeput). 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 NIAHEMblL U OM 2e02Pa-
buueckoii wupomul. /lgudsicenue HebecHvlx men u ux cnymuukos. 3akonvl Kennepa.

/[asnenue. [ uopocmamuyeckoe dagnenue. Cuna Apxumeoa

Peutenue 3a0a4 o meme «,ZZuHamuka»

Tpenue. Buapl Tpenust (IOKOsI, CKOJIbXKEHUSI, Kadye-
Hus1). Cuita TpeHus. Cyxoe Tpenue. Cuiia TpeHus
CKOJIbJKEHUS U cuiia TpeHus nokost. Koappunuent
TpeHust. Cuila CONpOTUBIIEHUS TP JBUKEHUH TENa
B KMJIKOCTH WJIU Ta3e.

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

MOMEHT CUJIbI OTHOCUTENIBHO OCH BpalleHus. [lineuo
CUJIBL. Y CIIOBMSI pABHOBECHS TBEPIOTO TEINA.

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

[/ Ipakmukym « H3mepenue pagnodeticmayroujeti cui npu 08uUxiCeHuu Opycka noHa-
KIOHHOU NAOCKOCMUY

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

UTaGopaTopHnas pabora «lccnenoBanue ycioBuii paB-
HOBCCHS TBépI[OFO TCJI1a, UMCIOILCTO OCh BPALICHU).

(Cratuka 4 u3 4) JlabopartopHas pabora «M3ydeHne yCTOWYMBOCTH TBEPIOTO

TCJIda, UMCIOIICTO IJIOIIAaAb OIOPHL.»

3aKoHbI cOXpaHeHus1 B MexaHuke 6/10

29




MIMIysibc MaTEpUaIbHOW TOUKH (TEJa), CHCTEMBI Ma-

TepUabHbIX TOYEK. IMITyNIbC CUIIB U N3MEHEHHUE UM-
MyJbca Tela. 3aKOH COXPAHEHUs UMITyJbca. PeakTus-
HOE JIBUKCHHE

Momenm umnynvca mamepuanvruou mouxu. Ilpeocmasnenue o coxpanenuu mo-
Menma uMnyioca 6 YeHmpanibHblX NOJAX.

/[enmp macc. Teopema o d0sudiceHuu yenmpa macc.

Peuienue 3a0a4 no meme «3aKomu COXPAHEHUSL UMNYIbCa»

[PaGoTa cribl. MOIIIHOCTE CHITBL.

KuHerndeckas dHeprus MmaTepuainbHol Touku. Teo-
peMa 00 M3MEHEHUN KMHETUIECKOM SHEPTHH.

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

[/ [pakmukym « M3mepenue umnyioca mena no mopmMo3HoOMYy nymu. »

[ Ipakmukym «H3mepenue umnynvca mena no mopmo3HOMY NYMU. »

[loreHunanpHas sHeprus. [loTeHnHanbHas SHEPTrUs
yrpyro nedopMupoBaHHOM NpykuHbL. [loTeHITHAB-
Hast SHEprus Tesa BOIU3u noBepxHocTH 3emiu. [lo-
TEeHI[MAIbHbIE U HEMOTEHIMaIbHbIE CUIIbl. CBS3b pa-
0OTHI HETIOTEHIIMAIBHBIX CHJI C U3MEHEHHEM MeXaHH-
UECKOM YHEPTUH CHCTEMBI TEIl

3aKOH COXpaHEHUsI MEXaHUYECKOM SHEPTUu. Y Ipyrue
1 HEYIIpyrue CToNKHOBeHus. JlabopaTopHas

pabota «3ydyeHne abCOIOTHO HEYIIPYToro yaapa ¢
MOMOUIBIO IBYX OJAMHAKOBBIX HUTSHBIX MasiTHUKOB)

[ lomenyuanvHas snepeusi meia 8 0OHOPOOHOM epasumayuonHom noae. Ilomen-
YuanvHas sHepeUs meia 68 2pasumayuOHHOM noie 0OHOPOOHO20 Wapa (HYmMpU u

GHE wapa). Bmopaﬂ KoCMUuvecKkasl 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 TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOM

TEOPHUH U UX OINBITHOE 000CcHOBaHUE. bpoyHOBCKOE

nBrokenue. uddysus. Xapakrep IBUKEHUS U B3au-

MOJECMCTBUS 4acTHI] BelecTBa. Mozenu cTpoeHus ra-

30B, KHUJIKOCTEH U TBEPABIX T€T U OObICHEHUE CBOICTB

BEIECTBA HA OCHOBE 3TUX MOJEIIEH.

Macca u pazmepsl MoJiekyi. KonruecTBo BeliecTna.

[loctosinnas ABoragpo. TemnoBoe paBHoBecue. TeM-

neparypa u e€ usmepenue. lllkana remneparyp Liens-

cust
Peutenue 3aday 1
|Peuterue 3aday 1
Ulabopamopnas paboma: Hccrnedosanue npoyecca ycmanosieHus meniogo2opas- |1
HOGecUs NpU MeNn1000MeHe MeHcOy 2opsaUell U X0N00HOU 8000U

Monens naeanbHoro raza. OCHOBHOE ypaBHEHUE MO-

Ky pHO-KMHETUYECKOW TEOPUU UJICAIbHOTO Ta3a.

AOCOIIOTHAs TeMIiepaTypa Kak Mepa cpeHei KuHe-

TUYECKON YHEPTUU TEIIOBOIO JBUKEHHUS YACTHUIL

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

Kunemuyeckou 3Hep2ueﬁ nocmynameijlbHo2o menjlioeoco 08UdICEeHUS €€ uacmuy
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Pewenue 3a0ay no meme « OcHosnoe YpaeHerRue MOJleKyJZﬂpHO'KMHemUIlBCKOI;i
meopuuy

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

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

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

[ [pakmukym « M3yuenue usomepmuuecko2o npoyecca (PeKomeno08ano UCnoib30-
sanue yughposoil 1abopamopuu). »

Pewenue 3a0ay no meme «l azoevie 3aKOHbLY

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

JlaGopatopHas paboTa: OnpezeseHre Macchl BO3yXaB
KJIACCHOM KOMHATe Ha OCHOBE U3MEpEeHH 00bEMa
KOMHAaTBI, 1aBJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

UlaboparopHas padora «3ydenue nzo0apHOro mporecca

Peutenue 3a0ay no meme «H3onpoyeccuvl 6 udeanbHom 2aze ¢ NOCMOAHHbIM KONU-
uecmeom eewecmsa. I paghuueckoe npedcmasierue U30nNPoOYeccos: U30mepma,uzo-
xopa, uzobapay

Pewenue 3a0ay no meme «H3zonpoyeccwvl 6 udeanvHom eaze ¢ NOCMOAHHbIM KOU-
uecmeom gewjecmea. I paguueckoe npedcmasienue u30npoyeccos: uzomepma,
u3oxopa, uzobapay

Oboowarowuii ypox no meme « OCHOBbL MONEKYIAPHO-KUHEMUYECKOL Meopuuy

OcHoBbI TepmoauHamuku 10/20

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

BHyTpeHHSsI SHEprusi 0THOATOMHOT'O UJI€aIbHOTO
rasa.

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

COCMOsIHUE HaA MUKDOCKONUYECKOM YPOBHE.
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Hyneeoe nauano mepmoounamuxu. Camonpouszeonvhasn peraxcayus T/ cucmemvik |1
mensi060My pasHogecuro.
Mooenv uoeanvHozo 2asa 6 mepmoouHamuke — cucmema ypasHenuii: ypaguerue |1
Menoeneesa—Knanetipona u evipasxcenue 015 6HympeHuetl dHepauu. Ycnosus
NPUMEHUMOCTNU DTNOL MOOENU. HU3KAs KOHYEHMPAayus 4acmuy, 8blcoKue memne-
pamypui

Bupl Teruionepeiayn: TemIonpoBOJHOCTh, KOHBEK-

(151, U3JIydEHHUE. Y IeJIbHAs TEIUIOEMKOCTD BEILECTBA.

KonuecTBO TEIUIOTHI MIPH TeIIonepeiaye.

[Tonsitue 06 agunabaTHOM mporiecce. [1epBriit 3akoH

TEPMOJIUHAMUKH
Keazucmamuueckue u Hecmamuieckue nPpoyeccyl. 1
Dnemenmapuas paboma 6 mepmoounamuxe. Boiuucnenue pabomeol no epaghuxy
npoyecca na pV-ouacpamme
Yoenvnasn u monapras mennoémrxocmu eewecmesa. Ypasnenue Maiiepa 1
Yoenvnas mennoma ceopanus monnusa. Pacuém xkonuuecmea meniomol npumen- (1
nlonepedaue

[ [puMeHeHre nepBOro 3aKOHAa TEPMOIUHAMUKHU K

n3omnporeccam. ['padudeckas uHTepripeTanus pa-

0OTHI raza.

Bropoii 3akoH TepmouHamMuku. HeoOpatuMocTh

[TPOLIECCOB B MPUPOJE.
Pewenue 3a0ay no meme «llpumenenue nepeozo 3aKkoHa mepmMoOuHamuxu K uzo- |1
npoyeccamy
[Konuuecmeo mennomsl u paboma Kax mepul usmeneHus: enympenneti onepeuu 1/ |1
cucmemul
Bmopotl 3aKoH mepMoOUHAMUKU 01 HEPABHOBECHBIX NPOYECCOB: HEBOZMONCHO 1

nepedams menyiomy om bosee X0J00H020 mena K Ooiee Hazpemomy be3 KOMNeH-
cayuu (Knaysuyc).

TeroBble MaMHbL. [[pUHIMIBI IEWCTBUS TETIOBBIX
MaruH. [IpeoOpazoBanust SHEPTUH B TETIJIOBBIX Ma-
muHax. KIT/] tenmoBoit Mamunsl. [ukn Kapao u ero
KIIJI.
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DKOJIOTUYECKHE MTPOOIEMBI TETIIIOYHEPTETUKH.
UlaGopaTopHas paborta «l3mMepeHue ynenbpHON Tero-
EMKOCTH)

UlaGopatopHas pabota: VccrnenoBanue mpolecca OCThIBaHHS BEIIECTBA.

[ Ipaxmukym «. Mccrnedosanue aouabamnozo npoyeccay

[ Ipakxmukym « Hccneoosanue aouabamuozo npoyecca»

Obobwarowuti ypok no meme « OCHOB8bL MEPMOOUHAMUKUY»

ArperaTtHbie cocTOsiHUsI BemecTBa. @a3zoBble nepexoanl 5/14

[TapooOpa3oBanue U KOHACHCANMs. MicnapeHue u Ku-
nenne. AOCOIMIOTHAS U OTHOCUTEIbHAA BIIAXKHOCTD
BO31yxa. HacellieHHslil nap

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

Hacviwennvle u Henacoluyennvle napvl. Kauecmeennas 3a8ucumocms niomHoOCmuu
0asieHuss HACLIWEHHO20 Napa om MemMnepamypbl, Ux He3asUCUMOCHb 0m 00b- éma
HacvlyeHHo20 napa. 3asucumocms memnepamypuvl KuneHus om 0ae1eHus 8
brcuoxocmu.

Pewtenue 3a0ay no meme «A6conomuasn u OmMHOCUMENbHAS 6AANCHOCTb Y

/labopamopnas paboma «H3yuenue c8oticme HaACbIWYEHHbIX NAPO8. »

TBEpnoe Teno. Kpucrammueckue u aMmopgHbIe TeNa.
AHN30TpOIUS CBOMCTB KpucTaiuioB. JKuakue kpu-
ctajuibl. COBpEMEHHBIE MaTEPUAIIBI.

[1naBneHue u kpuctaymsanys. Y 1eiabHas TEIoTa
ruiaByieHus. CyonuMmanusi. Y paBHEHUE TEIIOBOTO
OanaHca.

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

Tennosoe pacuupenue sHcuokocmetl u meépovix mei, 00bEMHOE U TUHEUHOoe Pac-
wupenue.

34




AHeAPMOHUIM MENNI0BbIX KOIeOAHU YACTNUY 8eujeCm8a KaK NPUYUHA Menio8020
pacwupenus men (Ha KauecmeenHoOM yposHe).

UlaGopaTopas pabota «M3MepeHne OTHOCUTEIHHOM
BIIQYKHOCTH BO3/yXa.»

Ulaboparopas padota «M3mepenne momynst KOHray

O000maromuid YpokK 1Mo TeMe «ATperaTHbIe COCTOS-
HUs BEILIECTBA

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

/losepxHocmuoe namsicenue. Koaghduyuenm nosepxnocmuoeo namsicenus. Ka-
NULIAPHBLE AGTICHUSL.

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

Tema: DiexkTpoaunamuka 22/54

JaexTpocraTuka 10/ DiaexTpuyeckoe moJie 24

DnexTpusanus Tei. JJIeKTpudecKuil 3apsan. JBa Buna
DIIEKTPUYECKUX 3apsaoB. [I[poBONHMKY, AU- dIIEKTpU-
KW U TIOJyTIPOBOJHUKHU. 3aKOH COXPAHEHHUS dJIEKTPHU-
ueckoro 3apsna. Bzaumonelictue 3apsiioB.3aKkoH
Kynona. ToueuyHslil 2JIEKTPUUECKUI 3apsl.

DnexTpudeckoe nose. HanpsE€HHOCTD ayiekTpuye-
ckoro nosst. [TpuHIun cynepno3unym 3IeKTpUIECKUX

nosiel. JInHuM HanpsHKEHHOCTH JIEKTPUUYECKOTO TOJISL.

[lone moueunoezo 3apsoa. Ilone pasnomepro sapsdicennoil cgpepui. Ilone pasho-
(MepHO 3apadceHn020 no 00veéMY wapa

[lon1e pagnomepHo 3apadiCeHHOU OeCKOHEYHOU NA0CKOCMU

|Pewienue 3a0au

[PaGota cui anekTpocTaruueckoro mojis. [loTeHmman.
[Pa3sHOCTH ITOTEHIINAIOB

[TpoBOAHMKY U AUDIEKTPUKHU B SJEKTPOCTATUYE-CKOM
nosie. J{usnekrpuueckasi IpOHULIAEMOCTb.
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I lomenyuanbHocms 21ekmpocmamuyecko2o nois. Illomenyuanvuas snepeus 3a-ps- |1
0a 6 271eKmpocmamuyeckom noie.
[Kapmumbl 1unutl HanpsjicEHHOCMU 3Mux noael U IKUNOMEHYUATIbHbIX N08EPXHO- |1
cmell.
Oonopoonoe snexkmpuueckoe noie. Cesizo HanpsicéHHocmu nojisi u paswocmu no- |1
menyuano 0Jisi 21eKMmpoCmamuyecko2o nois (Kak 00HOpPOOHO20, MAK U HeOOHO-
poonoco).

DnexkTpoéMkocTs. Konngencarop.

DK TPOEMKOCTD ITOCKOT'O KOHJICHCATOPA. DHEPTHSI

BapsHKEHHOT0 KOHICHCATopa
[ lapannenvroe coeounerue KOHOeHCAmopos 1
[locnedosamenvhoe coeOuneHue KOHOCHCAmopo8 1
Ulabopamopnas paboma: Pacnpedenenue pasHocmu nomenyuanos (nanpsoicenus) |1
npu nocredosamenbHoOM coeOUuHeHUU KOHOEHCAmopos.

UlaboparopHas pabota «3mepeHue 3MeKTpoEMKOCTH

KOHICHCATOPA.»

O60061amui ypoK Mo TeMe «INEKTPOCTATUKA O0600amuUN yPOK MO TeMe «ITEKTPUUECKOE MOJIEH»
/[6u0i1ceHUe 3apAdNCEHHOU YaCmUYbl 8 0OHOPOOHOM 2JIeKMPUYECKOM NoJle. 1
Ulabopamopras paboma « Habnrooenue npespawenus snepeuu 3apsanicenio2o kon- |1
OeHCcamopa  IHepeUio U3YyUeHUs: C8emoouood. »
Pewenue 3a0au 1

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

TexHuueckne ycTpoiCTBa M IPAKTHUECKOE MpPUMEHE-
HUE: KOHJEHCATOP, KONMUPOBAJIBHBIN ammapar, CTpyu-
HBII [IPUHTED

TexHu4eckre yCTpoCcTBa U MPAKTUIECKOE TPUMEHEHHUE: KOHIEHCATOp, KOMMPO-Bajlb-
HBII anmapar, CTpyWHBINA PUHTEP, cenepamop Ban de [ paaga.
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Peuienue 3a0au no meme « 3ﬂ€Kmpu’-l€CKO€ nozue)

Pewerie 3a0ay no meme « 3/167{7’1’1]?1/[’-[66'1('06 no.ne))

Obobwarowuil ypox no meme « dneKmpuieckoe noiey

IMocTostHHBII 3JIeKTpUYecKHii TOK. Toku B pa3Hbix cpeaax 12/30

DJIEKTPUUYECKUI TOK. Y CJIOBUA CYIIECTBOBAHUS AJIEK-
TPUYECKOTO TOoKa. MicTouHUKM TOKA.

Cuiia Toka. [locrosunsliii Tok. Hanpsbkenue.

Hanpsocenue U u 3/]C E

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

HpaKmuKyM «HUccnedosanue 3a8ucumocmu Cuibl moxka om HAnpAsCeHusl ONSANAMNDL
HAKAJTUBAHUA. )

3akoH OMa /1715 yyacTKa IIeTH.
DIIEKTPUIECKOE COMPOTUBIICHHE. Y IEIBHOE COIPO-
TUBJICHUE BELECTBA.

HOCHGI[OB&TGJ'H)HO@, napajajaCJbHOC COCAMHECHUE IIPO-
BOJIHHUKOB. CMmemranHoe COCAUHCHHNEC TPOBOJHUKOB

Kom)encamop 6 yenu noCmoAHHO20 moka

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

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

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

O/1C u BHyTpeHHEE CONMPOTUBICHUE UCTOYHUKA
Toka. 3akoH Oma J1J1s TOJIHOM (3aMKHYTOM) dJ1eK-
Tpudeckoit nenu. KopoTkoe 3aMbIKaHueE.
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Pacuém pazeemenénnuix snekmpuveckux yeneu. Ilpasuna Kupxeoga

Pacuém pazsemenénuvix anexkmpuueckux yeneu. Ilpasuna Kupxeogha

Pacuém pazeemenénnuix snekmpuyeckux yenei. Ilpasuna Kupxeogpa

(ONIEKTPOHHAs MPOBOJAUMOCTb TBEPABIX METAJLIOB.
3aBUCUMOCTD COTIPOTUBIICHUS METAJIJIOB OT TEM-TIe-
patypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUN TOK B Bakyyme. CBONCTBA DJIEK-
TPOHHBIX ITyYKOB.

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

|Pewienue 3a0au

|Pewienue 3a0au

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

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

Baxonvr @apades 015 s1eKmpousa.

Ulabopamopnas paboma: Hccneoosanue 3agucumocmu 3/]C eanveanuueckoeose-
lMenma om épemeHu npu KOPOMKOM 3AMbIKAHUU

|Pewenue 3a0au

DJIEKTPUUYECKUH TOK B razax. CaMOCTOSTENbHBIN U
HECaMOCTOATENbHbIN pa3psan. Monnus. 1lna3zma.

UlaGopaTopHnas pabora: U3mepenune DJIC u BHYT-peH-
HCT'O COIMMPOTHUBJICHUS NCTOYHUKA TOKA.

UlaGopatopHast pabota: VcciienoBanue pa3HOCTH MOTEHIIMAIOB MEXTy TTOJTFO-Ca-
MKW UCTOYHHUKA TOKA OT CHUJIbI TOKA B LICIIN.
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Paznuunvie Munvl CAMOCMOIMeNbHo20 paap;zc)a 1

[ Ipaxmuxym « Cusamue 801bm-amnepHol XapaKkmepucmuru ouood. » 1
[/ Ipakmukym « Cuamue 016m-amnepHou XapaKkmepucmuxu Ouood. » 1
1 [loBTOpEeHME TeMbI «MexaHuKa»
1 [ToBTOpEeHME TeMbI «MexaHuKa» [ Ipakmuxym «M3mepenue pasHooeticmsayroweli cui npu 08uUdHceHuy 6pycka no
HAKIOHHOU NIOCKOCMU. »
/ Ipakmuxym « M3mepenue ko3 puyuenma nosepxHoCmnHo20 HamaNCeHUsL» 1
/ Ipakmuxym « M3mepenue ko3 puyuenma nosepxHoCmHo20 HamaNCeHusL» 1
1 [ToBTOpEeHHE TeMBI «ATperaTHble COCTOSHUS BEIlle-
CTBa»

[ToBTOpEHME TEMBI «ATperaTHble COCTOSHUS BEIlle-

CTBa»
/3mepenue koaghuyuenma nogepxrnocmnozo namscenusi Hsmepenue abco-nom- (1
HOU 61aJICHOCMU 8030YXA U OYEHKA MACCbl NAPO8 8 NOMeueHUU
U3 mepenue koaghguyuenma nogepxnocmnozo namsicenus Msmepenue abco-nom- (1
HOU 61AXCHOCMU 8030YXA U OYEHKA MACCHl NAPO8 8 NOMeujeHUU
Obobwarowuti ypox 1
68 Peseps 2/10 170
11 kJaacc
ba3oBblii ypoBeHb (2 yaca) [Yruy0JieHHbIH ypoBeHb (5 4acoB)
PA3JIEJI 4. DJIEKTPOIMUHAMUKA (11 q) PA3JIEJT 4. DJIEKTPOAMUHAMMUKA (27 u)
Tema 4. Maznummnoe none. Inexkmpomaznumnan unoykyus (11 u) Tema 4. Macnummnoe none (14 u)

[locTossHHBIE MAarHUTHI. B3auMoeCTBUE TOCTOSIHHBIX MarHUTOB. MarHuTHOE [B3auMoieiicTBHE MOCTOSIHHBIX MATHUTOB U ITPOBOJHUKOB ¢ TOKOM. MarHuTHOE
rosie. Bektop MarHuTHOW MHAYKUWH. [[pUHIUIT CynIepno3UIIMM MarHUTHBIX  [1os1e. BeKkTop MarHuTHOM MHAYKUIUK. [[puHIMI Cynepno3uiui MarHUTHBIX
nosield. JInanu maruuTHOM MHAYKIMU. KapTuHa TMHUI MAarHUTHON MHAYKIMU [osiei. JInHun MarauTHONW MHAYKIKMKA. MarHuTHOE 1oJie TPOBOAHUKA C TOKOM
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[0JIsSI TOCTOSTHHBIX MAarHUTOB.
MarnuTtHoe 1oJie MpoBOIHUKA ¢ TOKOM. KapTuHa JIMHUN UHAYKIUN
MarHUTHOTO
MOJIs1 JJTMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHHKA,
KaTylku ¢ TokoM. OnbIT OpcTena. BzanmonaeiicTBue mpoBOAHUKOB C TOKOM.
Cuna Amrnepa, €€ MOIy/Ib U HallpaBJICHUE.
Cuita Jlopenna, e€ MoAy/b U HarpapieHue. JBuxkeHne 3apsiKeHHOU YaCTHUIIBI
B OJTHOPOJTHOM MarHUTHOM IoJie. PaboTa cuisl
Ulopenna. SIBiieHne 2IEeKTPOMarHUTHOM MHAYKIMK. [I0TOK BEKTOpa MarHUTHOM
mHaykiuy. JJIC nHaykiuu. 3aKoH 3J1eKTpoMarHuTHOW uHAykuuu dapanes.
Buxpeoe anekrpuueckoe nosie. J]C MHAYKINY B TPOBOJAHUKE, IBHKYIIIEMCS
MOCTyNareIbHO B OMHOPOIHOM MarHuTHOM mnose. [IpaBuno Jlenma.
MuaykTuBHOCTD. SBNeHne camonHAykuuu. 31C caMouHyKIU Y.
DHEpPrusi MArHUTHOTO TOJISI KAaTYIIKU C TOKOM.
(DIIEKTPOMArHUTHOE T0JIE.

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

Hemoncmpayuu
OmneIT Opcrena.
OTKJIOHEHHUE 3JIEKTPOHHOTIO My4YKa MarHUTHBIM TOJIEM.
JInHUY MHIAYKIUU MarHUTHOTO ITOJIS.
B3anMopneiicTBue 1ByX POBOIHUKOB C TOKOM.
Cuna Amnepa.
HevictBue cuiibl JIopeHIa Ha HOHBI AJIEKTPOIUTA.
SIBneHuE 3IIEKTPOMarHUTHON MHIYKIUU.
IIpaBuio Jlenna.
3aBucumocth JJ{C MHAYKIMKM OT CKOPOCTH MU3MEHEHUS MarHUTHOTO
ITOTOKA.
10. SIBeHUE CaMOMHIYKIUU.
Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut
1. H3ydeHure MarHUTHOIO IOJIS KaTYIIKU C TOKOM.
2. MHccnenoBanue neiCTBHS MOCTOSSHHOIO MarHUTa Ha paMKy € TOKOM.
3. MHccnenoBaHue sBJICHUS 3JIEKTPOMATHUTHON UHIYKIUU.

© N A LDdDRE

(mpsiMOTo NMPOBOAHMKA, KaTYIIKU M KpyroBoro BuTka). OneiT Opcrena. Cuna
AMmnepa, e€ HarpasieHue U Monyib. Cuia JlopeHia, e€ HanpaBiIeHUue U MOJYIIb.
/IBIKEHIE 3apsHKEHHON YaCTHIIBI B OTHOPOAHOM MarHuTHOM mosie. PaGora cuibl
Ulopenia. MaruuTHoe nosie B BewecTse. Peppomazhemuxu, napa- u
ouamazHemuKu

Texuuueckue ycmpoﬁcmea U mexHoaocuyeckue npoyeccovl. IPHUMEHECHUEC

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

1. Kapruna nuHuil ”HAYKIMYA MarHUTHOTO T0JIS ITOJIOCOBOTO M MOAKOBO-
00pa3HOro MOCTOSHHBIX MarHUTOB.

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

3. BzaummoneiicTBre AByX MPOBOJAHUKOB C TOKOM.

4. Cuna Amrepa.

5. JleiictBue cuibl JlopeHiia Ha MOHBI AJIEKTPOIHUTA.

6. HaOmronenue nBUKEHHS IMyYKa AJIIEKTPOHOB B MAarHUTHOM IIOJIE.

7. Ipuniun JEUCTBUSA 3JIEKTPOU3MEPUTEIBHOTO npuodopa)

MarHUTO3JIEKTPUUYECKON CUCTEMBI.
Yuenuueckuit 3xkcnepumenm, nabopamopnuie padomol, nPAaKmMuKym
HccnenoBanre MAarHUTHOTO TOJISL TOCTOSIHHBIX MarHUTOB.
UccnenoBanne cBOMCTB (peppOMarHeTUKOB.
HccnenoBanue AecTBYS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.
N3mepenue cuiibl Amnepa.
W3ydeHne 3aBUCHMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.
OmnpeneneHne MarHUTHOM MHAYKLIHMHM Ha OCHOBE HM3MEPEHHUS CUJIBI
Awmrnepa.

Sk wdE
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Tema 5. Inexkmpomaznumnuasn undykyus (13 u)

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

C TOKOM. DJIEKTPOMAarHuTHOE MOJIe

Texnuueckue ycmpoiicmea u mexHonro2udeckue npoyeccvl: WHAYKIHMOHHAs]
Me4b, COJICHOW, 3alllUTa OT JJICKTPU3ALUU Tel MPHU JBKCHHH B MAarHUTHOM
[moJie 3eMIIH.

lemoncmpayuu

1. HaOGnronenue siBIEHUS JIEKTPOMArHUTHON MHIYKIIUH.

Uccnenosanue 3aBucumoctu 3/1C MHAYKUMU OT CKOPOCTH M3MEHEHUS

MarHUTHOTO MOTOKA.

3. Ilpaswuio Jlenna.

4. Tlagenuwe MarHuTa B aTIOMUHUEBOM (MEIHON) TpyOe.

5. SlBneHue caMOMHIYKIIHMH.

6. MHWccnenosanme 3aBucumoct JIJ[C  caMOMHAYKIMH OT CKOPOCTH
M3MEHEHHUS CHITBI TOKA B IICTIN.

no

Yuenuueckuit skcnepumenm, nabopamopnsvie padomut, RPAKMUKYM
1. HccnenoBanue siBIEHUS dJIEKTPOMArHUTHOW MHIYKIIHH.
2. OmnpexneneHne MHIYKIIMA BUXPEBOTO MATHUTHOTO TIOJISL.
3. HccnenoBanue sIBICHUS CAMOWHTYKITUH.
4. COopka MOzenHu AIIEKTPOMAarHUTHOTO T€HEPATOpa.

PA3JIEJI 5. KOJIEBAHW A 1 BOJIHBI (24 )

PA3JIEJI 5. KOJIEBAHWA 1 BOJIHBI (60 u)

Tema 1. Mexanuueckue Ko1e0anus u 31eKmMpPoOMazHumHsle Koneoanus

(94

Tema 1. Mexanuueckue xoneoanus (10 u)
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KoneOarenbHas cuctema. CBOOOAHBIC MEXaHUYECKUE KOJICOaHus.
["apmonnueckue konebanus. [lepuon, gacrora, amruutyaa u ¢gasa KoseOaHui.
[Ipy>KMHHBII MassTHUK. MareMaTH4eCKUi MassTHUK. YpaBHEHUE
rapMOHHUYECKUX KoseOanuii. [IpeBparenue s3Hepruu Ipu rapMOHHYECKUX
KOJICOAHUSIX.
KonebarenbHplii KOHTYP. CBOOOAHBIC AMEKTPOMAarHUTHBIE KOJieOaHusI B
M7ICATbHOM KOJIeOaTeIbHOM KOHTYpE. AHAJOTHSI MEXKTy MEXaHUYECKIUMHU U
PbIIeKTpOMarHuTHEIME KosieOanusimu. @opmyna TomcoHa. 3akoH COXpaHEHUS
PHEPrUH B HIeaTbHOM KojiebaTenbHOM KoHTYpe. [IpencraBienue o
3aTyXaloIux KojieOaHusX. BeIHY K IeHHbIC MEXaHUYECKUE KOJICOaHHUS.
Pe3onanc. BeiHYXIeHHBIC JIEKTPOMArHUTHBIE KOJICOAHUSI.
[TepemenHblil TOK. CHHYCOUAANBHBIN TepeMEeHHbIN TOK. MOIIHOCTH
MIEPEMEHHOTO TOKa. AMILTUTYIHOE U JCHCTBYIOIICE 3HAYCHUE CHUIIBI TOKA U
HanpsokeHus. Tpanchopmarop. [TpousBoncTBo, nepenada u morpediacHue
PIIEKTPUIECKON SHEPTUH. DKOJIOTUICCKUE PUCKH TTPH IMPOU3BOJICTBE
biiekTpodHeprun. KyneTypa UCronb30BaHus SIEKTPOIHEPTUU B TIOBCETHEBHOM
PKA3HU

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue. SICKTPUUCCKUH
3BOHOK, TeHEPATOP MEPEMEHHOTO TOKA, JIMHUU AJIEKTPOINepe/ay.

Hemoncmpayuu
1. HccnenoBanue mapamMeTpoB KoyieOaTeIbHOW CUCTEMBI (IIPYKUHHBIN
WM MaTeMaTHYeCKUN MasiTHUK).
HaGmronenue 3aryxarmmmx kojie0aHu.
HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHHIHA.
HaGmronenue pezonanca.
CB0OOAHBIE PTIEKTPOMArHUTHBIE KOJIEOAHMS.
OcnumiorpaMmbl - (3aBUCUMOCTA  CHJIBI TOKAa W HAMPSDKEHUS  OT)
BPEMEHH ) JUIS AIEKTPOMArHUTHBIX KOJICOaHHIA.
Pe3onanc mpu mociie1oBaTeIbHOM COSTMHEHUH PE3UCTOPA, KaTYIIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.
8. Monenb TUHUM IEKTPOIIepEaadn.
Yuenuueckuii skcnepumenm, nabopamopnuie padomut

o0k wn

KonebarenbHas cuctema. CBOOOTHBIC KONIEOAHMUS.
["apmonunyeckue konebanusi. Kunemarnyeckoe U JMHAMHYECKOE OMHCAHHE.
(DHEPTreTUYECCKOE ONMUCAaHUE (3aKOH COXPaHEHUSI MEXaHUYIECKOHN dHeprun). Buisod
OUHAMUYECKO20 ONUCAHUS 2APMOHUYECKUX KOIeOAHULL U3 UX IHEP2emu4ecko2o
U KUHEMAMUYECKO20 ONUCAHUL.
Amnaumyoa u ¢aza konebanuil. Ces3b amnaumyosbl KoaeOanul Ucxo0OHOU
BENUYUHBL C AMNAUMYOAMU KOLEOAHUL € CKOPOCTU U YCKOPEHUSL.
[lepuron u yacrora konedanuid. [Tepron MasTbIx CBOOOIHBIX KOJICOAaHUIH
MaTreMaTH4ecKoro MasiTHUKa. [leprnoa cBOOOMHBIX KoeOaHUH MPYKUHHOTO
MasITHUKA.
[TonsTHE O 3aTyxaromux KojaeOaHusIX. BeiHyxneHHbIe Konebanus. Pe3onaHc.
PesonancHas kpuBasi. BiusHue 3aTyxaHus Ha BUJ pe30HAHCHOW KPUBOIA.
|ABTOKOJICOAHUS

TexHuueckue ycmpoucmea u mexHolo2UuiecKue npoyeccvl: METPOHOM, Yachl,
KadesIi, My3bIKaJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu
1. 3anwuch konedarenbHOrO ABHKEHUS.

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

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

4. HccnenoBanue kojieOaHWN Tpy3a HAa MAaCCUBHOM MPYXKHHE C IIENBIO
(dbopMHUpOBaHUS TPEACTABICHUN 00 M€aTbHON MOJENH MPYKUHHOTO
MasITHUKA.

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

6. HccrnenoBanue BBIHYKICHHBIX KOJICOAHUH.

7. HaGnroneHue pesoHaHca.

Yuenuueckuit 3xkcnepumenm, nabopamopuuie padomol, nPaKmuKym

1. HccnenoBanue 3aBHCHUMOCTH TepuoJia MaJibIX KosieOaHUMl rpy3a Hal
HUTH OT JAJTUHBI HUTH U MAcChI Tpy3a.
2. HWccnenoBaHue mepeMEHHOro TOKa B LENU M3 IOCIEIOBATEIbHO

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

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

3. UzyueHue ABMKEHUS] HUTSIHOTO MasiTHUKA.

4. Tlpeobpa3zoBaHue SHEPTrUU B IPY)KUHHOM MasTHUKE.

5. HccnenoBanue yObIBaHUS aMIUTMTY/IbI 3aTyXalOIUX KOJIeOaHHH.
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COEIMHEHHBIX KOHAEHCATOpa, KaTyIIKH U PE3UCTOpa.

6. HccrnenoBaHue BBIHYKACHHBIX KOJICOAHUH.

Tema 2. dnekmpomazcnummnuie koneobanus (15 u)

KonebarenbHblit KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHUs
B HUCILHOM KosieOarepHoM KoHType. Dopmyna Tomcona. Cesnzb amnaumyovt
zapsioa konOencamopa ¢ amnaumyoou Cuibl MoKd 8 KoJieOameibHOM KOHnype.
3aKOH COXpaHEHMS SHEPTUHU B HICATHHOM KOJIe0aTeIbHOM KOHTYPE.
3aryxaromiye JeKTPOMarHuTHbIe KojeOaHnus. BeiHyk1eHHbIe
PIIEKTPOMArHUTHBIEC KOJIEOaHMUS.
[lepemeHHbIN TOK. MOITHOCTH MEPEMEHHOTO TOKA. AMIUTUTYIHOE
1 JICHCTBYIOIIIEE 3HAYCHNE CHIIBI TOKA M HANIPSDKEHUS TIPU PA3ITUIHON (hopme
3aBHCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHHU.
Cunycouoanbhwiii nepemerHblll moK. Pesucmop, konoencamop u kamyuwka
UHOYKMUBHOCMU 8 YeNU CUHYCOUOATbHO20 nepeMeHHo20 moka. Pesonanc moxos.
Pe3onanc HanpsiceHull.
M neanbHblil Tpanchopmarop. [IpousBoacTBo, nepeaada u noTpedieHue
PIIEKTPUYECKON YHEPTHH.
DKOJIOTUYECKHE PUCKH TIPH MPOU3BOACTBE dIEKTpodHepruu. KynbTypal
MICTI0JIb30BaHMSI AJIEKTPOIHEPTUN B IIOBCEIHEBHOM KU3HHU.
Texnuueckue ycmpoiicmea u mexHoLocUuecKue npoyeccyl: SIEKTPUIECKUH]
3BOHOK, T€HEPATOp MEPEMEHHOTI0 TOKa, TMHUU IEKTporepeaay.
Jemoncmpayuu
CBoOOAHBIE PTIEKTPOMArHUTHBIE KOJIEOaHMS.
3aBUCUMOCTh YacCTOTBl CBOOOJAHBIX KOJ€OaHMH OT HHIYKTUBHOCTH
A EMKOCTH KOHTYDA.
OcunorpaMMbl SJIEKTPOMArHUTHBIX KoJeOaHuH.
['eneparop He3aTyxaroUMX EKTPOMAarHUTHBIX KOJIEOaHUH.
Mozenp 71eKTpOMarHUTHOTO TeHEpaTopa.
BoinyxkaeHHble CHHYCOU IaIbHbIE KOJeOaHus.
Pesucrop,  Karymika  WMHAYKTUBHOCTM U KOHJEHCATOp B LIETH
MEPEMEHHOTO TOKa.
8. Pe3onaHc mpu mocienoBaTeIbHOM COEJUHEHUH PE3UCTOpa, KaTYIIKH
MHAYKTUBHOCTHU U KOHJEHCATOpa.
9. VYcTpoiicTBO M NPUHIMII ACHCTBUS TpaHchopMaropa.
10. Mopueis IMHUY IEKTPOIepeIadn.

™=

Nookow

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, NPAKMUKYM
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1. Uyuenwue Tpanchopmaropa.

2. HccnenoBanwe  MEpeMEHHOTO  TOKAa  4Yepe3  IIOCIIENOBATEIbHO
COEIMHEHHBIE KOHACHCATOP, KaTyIIKy U PE3UCTOP.

3. HaOmronenue »1eKTpOMAarHUTHOTO PE30HAHCA.

4. HccnenoBanue paboOThl HCTOYHUKOB CBETA B LIEMH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKkmpomazHummnsle 60aHul (5 u)

Tema 3. Mexanuueckue u 3n1ekmpomazuumnsie 6oanwt (10 u)

MexaHnuecKue BOJIHBI, yciaoBus pacnpoctpanenus. [lepuoa. Ckopoctsb
pacrpoCTpaHeHus U AJuHa BOIHBI. [lonepeyHsie U IpoI0JIbHbIE BOIHBI.
MuTepdepenus u qudpakiius MEXaHHIeCKUX BOJIH. 3ByK. CKOPOCTB 3ByKa.
[‘pomKocTh 3ByKa. Bricota ToHa. TeMOp 3Byka. DNeKTpOMAarHUTHbIEC BOJHBI.
YcnoBus M3My4eHus SJEKTPOMAarHUTHBIX BOJIH. B3anMHast opreHTanus
BekTOpoB E, B, V B anekrpoMarauTHo# BojHe. CBOKCTBA 3IEKTPOMArHUTHBIX
BOJIH: OTPaKCHUE, TIPEIIOMIICHHE, TIOJISIpH3aIlus, TUPPAKIUS, HHTePPEPEHIIU.
CKOpOCTB 3NIEKTPOMArHuTHBIX BOJH. [1Ikana 3neKTpoMarHUTHBIX BOJIH.
[IprMeHeHre HEKTPOMAarHUTHBIX BOJIH B TEXHHUKE U ObITY. [IpuHIHIIBI
PaIMOCBS3H U TeNeBHIeHU. Pagnonokanus. DNeKTpOMarHUTHOE 3arpsa3HeHHe
OKPYKAIOLIEH CPEbI.

Texnuueckue ycmpolicmeéa u npaKkmuyeckoe npumeHeHue: MY3bIKAJIbHbIE
MHCTPYMEHTBI, YJIBTPa3BYKOBasi AMArHOCTHKA B TEXHHUKE M MEIULMHE, pajap,
pauoNpUEMHUK, TEJIEBU30D, aHTEHHA, TenedoH, CBY-neus.

Hemoncmpayuu
1. OOpa3oBaHue M pacHpOCTpPaHEHHE MONEPEYHBIX U TMPOJOIbHBIX
BOJIH.
2. KoneOmromieecs Teno Kak MICTOYHUK 3BYKa.
3. Habmonenue oTpakeHHs U MPETOMIICHNS MEXaHUUECKUX BOJIH.
4. Habmonenune naTepdepeHnn U 1 paKud MEXaHUUECKUX BOJIH.
5. 3BYKOBOM pE30HAHC.
6. HabmroneHue cBA3M IPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYIOU

1 4acTOTOH KosieOaHMii.
HccrnenoBanre CBOWCTB 3JI€KTPOMAarHUTHBIX BOJIH:  OTPAaXXEHHE,
MIpesoMIIeHUE, OJsIpr3anus, Tuppakus, HHTepPepeHIIHs.

MexaHn4yecKke BOJHBI, YCIOBUS HX pacnpocTtpaHenus. [lonepednsie
1 IPOJI0JIbHBIE BOJIHBL. [lepuos, CKopoCcTh pacipoCTpaHeHHs U JUIMHA BOJIHBIL.
CBoiicTBa MEXaHWYECKHX BOJH: OTPaKEHHE, IPEIOMIICHHE, HHTEep(EepEHIINS
1 Tudpakims.
3ByK. CkopocTh 3ByKa. ['pomkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.
[[IymoBOE 3arpsiz3HEHNE OKPY’Karollel cpeibl.
(DJIEKTPOMArHUTHBIE BOJHBL. YCIOBHUS U3TYYE€HUS IEKTPOMArHUTHBIX BOJH.
B3anMHas opueHTalMs BEKTOPOB B AJIEKTPOMArHUTHOM BOJIHE.
CBoiiCcTBa IIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, TPEIOMIICHHUE, TIOJISPU3aINs,
mHTepdepenys u audpaxnus. [llkana snekTpoMarHUTHEIX BoJH. [Ipumenenue
PIIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U ObITY. [IpuHIMIBI pagnocssi3u
U TeneBuieHus. Paguronokanys. DIeKTpOMarHUTHOE 3arps3HEHNE OKPYKaoLIEH
Cpemabl

Texnuueckue ycmpoucmea u npaxmuieckoe HnpuMeHeHue. MY3bIKaIbHbIe
MHCTPYMEHTHI, pajap, paJluonpUEMHUK, TEJIEeBU30p, aHTeHHa, Tenedon, CBY-
[eyb, yAbTPa3BYKOBasi IMArHOCTHKA B TEXHUKE U MEJTUIIMHE.

Jemoncmpayuu

1. OO0pa3oBaHue U PaCIPOCTPAHEHHE MONEPEYHBIX U MPOJOIbHBIX BOJH.

2. KoneOmromeecs Teno Kak HCTOYHUK 3BYKA.

3. 3aBMCHMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUIA.

4. HabGmoneHune oTpakeHHsI U IPEITOMIICHHSI MEXaHUYIECKHUX BOJIH.

5. Habmronenue unrepdepeHny 1 Tuppakiud MEXaHUYECKUX BOJIH.

6. AKYCTHYECKHI pe30HaHC.

7. CBoMCTBa ynbTpa3ByKa U €ro NpruMeHEHHeE.

8. HaOnronenue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTATYION
¥ 4acTOTOH KoJieOaHuii.

9. MHccrmemoBanme CBOWCTB OJJEKTPOMArHMUTHBIX BOJH: OTpakKeHUE,

npejgoMIIeHUe, NoJsipu3aiys, Iudpakius, nHTephepeHIHsl.
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10. O6HapyxeHne HHPPAKPACHOTO U YIBTPA(YUOIECTOBOTO HU3ITYUCHHIA.
Yuenuueckuit sxkcnepumenm, nabopamopnvie pabomut, npakmuxym
1. WU3ydeHue napameTpoB 3BYKOBOI BOJIHBI.
2. V3yueHwe  pacnpoCTpaHEHHs  3BYKOBBIX
IPOCTPAHCTBE.

BOJIH B 3dMKHYTOM

Tema 4. Onmuxa (10 u)

Tema 4. Onmuxa (25 u)

['eomeTpuueckas ontuka. [ IpsMonnHeHoe pacnpoCTpaHEHUE CBETA B
OJIHOPOHOM cpefie. ToueuHblid UCTOYHUK cBeTa. JIyu cBera.

OTtpaxkeHue cBera. 3aKOHbI OTpaXkeHus cBeta. [locTpoenue n3oopakeHuit B
[JIOCKOM 3€pKalie.

[Tpenomienue cBera. 3aKOHBI MPEIOMIICHHS CBETa. AOCOIIOTHBIN MTOKa3aTeb
npesnomieHus. [lonHoe BHyTpeHHee oTpaxkenue. [IpeaenbHblil yroi nojJHOro
BHYTPEHHET0 OTPa’KEHUSI.

Jlucniepcus cBeta. CiioxkHbIi coctaB 6enoro cBeta. Lset. CobOuparomue u
[paccerBaroIINe JTUH3bI.

Tonkast 1uH3a. POKYCHOE paCcCTOSIHUE M ONTUYECKAs CHJIa TOHKOW JIMH3BI.
[TocTpoenune n300pakeHuii B COOMPAIONINX M PACCENBAIOIINX JIMH3AX.
DopMyna TOHKOU JIMH3bI. YBETUYEHHE, 1aBAEMOE JIMH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKON ONTHUKH.

Bonnoas ontuka. MHTepdepenuus ceera. KorepeHTHbIE HCTOYHUKH.
YcrioBust HaOIIOIEHUST MAKCUMYMOB U MUHUMYMOB B UHTEp(EPEHIIMOHHOM
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Tudpaxius ceeta. JudpakiimonHas pemeérka.

'YcnoBue HaOMOIeHNS TIIAaBHBIX MAKCUMYMOB TIpH MaIeHUH
MOHOXPOMATHUYECKOTO CBETa Ha JUPPAKLIMOHHYIO PEIIETKY.

[Tonsspu3zanus ceeTa

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue: OYKH, IIyIa,
(oToanmapar, NMPOEKUHMOHHBIN ammapar, MHKPOCKOIN, TEJEeCKOI, BOJIOKOHHA]
OIITHKA, TU(PPAKIINOHHAS PENIETKA, TTOJIIPOU.

Hemoncmpayuu

1. IlpssmonuHENWHOE pACIPOCTPAaHEHUE, OTPAKEHHE H IPEIOMIICHUE
csera. OnTuyeckue NpuOOpHI.
[Tonnoe BHyTpeHHEe oTpaxkeHue. Mozennb cBeTOBOAA.
VccnenoBanue CBOWCTB M300pakeHU B JIMH3AX.

[ [pssMOJIMHEHOE pacIIPOCTPAaHEHHE CBETa B OJHOPOAHOMU cpene. Jlyd cBera.
ToueuHblll NCTOUHUK cBeTa. OTpakeHHUE CBEeTA. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenue n3obpaxkeHuit B miockoM 3epkaie. Cihepuueckue sepkana.
[Ipenomienue cBera. 3aKOHBI MIPEIOMIICHUS CBETa. AOCONIIOTHBIN MMOKa3aTeb
rpenomieHusi. OmuocumenvHulii nokasamens npenomnenus. Ilocmosancmeo
uacmomuvl ceema u COOmMHouleHue OJIUH 80IH NPU nepexooe
[MOHOXpOMamMuyecko20 ceema uepes 2panuyy pazoena 08yx onmuyecKux cpeo.
Xo0 nyueti 6 npuzme. Jlucniepcust ceera. CiaoxHbIN cocTaB Oenoro csera. L[Bet.
[TonHOE BHYTpeHHEE OTpakeHHeE. [IpenesbHbIi yroi MoJIHOTO BHYTPEHHETO
orpaxkenus. Codbuparowue u pacceusarowjue 1un3ol. Tonkas nunza. DokycHoe
[PACCTOSIHME U ONITUYECKAsl CHJIA TOHKOM JIMH3BI.

3asucumocms oKycHo20 paccmosnnus MOHKOU chepuyecKol 1uH3bl om eé
ceomempuu U OMHOCUMENbHO20 NOKA3AMEIISL NPEIOMAEHUSL.

DopMyna TOHKOW JIMH3bI. YBEIUYEHUE, JaBAEMOE JIMH30M.

X00 nyua, npoweouieco 1un3y noo npou38oNbHLIM Y2lIoM K €€ 21a6HOU
onmuyeckotl ocu. [locmpoenue uzoopasxicenuti mouxku u Ompe3Ka npsamou

6 COOUPAIOWUX U PACCEUBATOWUX TUH3AX U UX CUCTNEMAX.

Onmuuyeckue npubopul. Paspewarowas cnocoonocms. I1a3 kak onmudeckast
cucmema.

[ [penensl NPUMEHUMOCTH FEOMETPUUECKON ONTHKHU.

Bonnosas ontuka. MaTepdepennns ceera. KorepeHTHbIC HCTOUHUKH. YCIOBHS
HAOTIOICHN S MAKCUMYMOB M MUHIMYMOB B HHTEP(EPEHIIMOHHON KapTUHE OT
TBYX KOT€pEHTHBIX UCTOUYHUKOB. [IpriMepshl KilaccuuecKux HHTEpPEepEeHINOHHBIX
CXEM.

ludpaxus ceera. udpakinuonHas pemeTka. YcinoBrue HabaoIeHus TIIaBHbIX
MaKCUMYMOB TIPU MAJCHHH MOHOXPOMAaTHYECKOTO CBeTa Ha JUDPAKIMOHHYIO
[PELIETKY.

[lonsipusanus ceera

Texuuueckue ycmpoﬁcmea u mexHojaocuueckue npoyeccwvl. OYKH,

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

© o No ks

10 Habmonenue nonsipu3aiiu cBeTa.
Yuenuueckuii 3xcnepumenm, nabopamopuvie padomuot
1. H3mepeHue nmokasaress MpeJIOMICHHUS CTEKJIA.
2. HccnenoBanue cBOWCTB M300paKECHUH B JIMH3AX.
3. HalGmonenue qucnepcuu cBera.

[Tomyuenue criekTpa ¢ HOMOILBIO TU(PAKIIMOHHON PEIIETKH.

nepuckorn, (oroanmnapar, MUKPOCKON, MPOCKIIMOHHBIN ammapar, MpoCBeTICHHE
OITUKH, BOJIOKOHHAsI ONTHKA, TU(PAKIMOHHAS PEIIETKA.

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

IUTACTHHY U IIPU3MY.
HccnenoBanue cBOMCTB N300pakeHUH B JIMH3AX.
Mopnenu MUKPOCKOIIa, TEIECKOA.

HaOironesue nBETOB TOHKUX IUIEHOK.

5
6
7. Habmronenue naTEphEPCHIINN CBETA.
8
9

. HaGmronenue nudpakuuu cera.
10. U3yuenue nudpakiinoHHON PEIIETKY.
11. HaGmronenue nudpakiiMOHHOTO CIIEKTpa.
12. HaGnromeHue qucIiepcuu CBETA.
13. HaOnronmeHue mossipu3anyy CBeTa.
14. TlpumeHeHHE TOISPOUIOB JJIsl H3YYCHUST MEXaHUYCSCKUX HAIPsHKCHUI
Yuenuueckuit sxkcnepumenm, nabopamopnvie pabomut, nPAKMUKYM

1.
2.

N AW

10.
11.
12.
13.

N3mepenue nokasaress MNpesoMIICHUs CTEKIA.

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

W3mepenne poKyCcHOro pacCTOSHUS PaCCEUBAIOIINX JIMH3.
[Tony4yeHnne n300paxeHus: B CUCTEME U3 IUIOCKOTO 3epKajia U JIUH3bI.
[Tomyuenue n3o0pakeHusi B CUCTEME U3 JIBYX JIMH3.
KoHcTpynpoBaHue TEIECKOMMYECKUX CUCTEM.

Habmronenue audpakuun, nuaTepdEepeHINy U MOJISIPU3aLUU CBETA.
W3ydyeHne mnonsgpu3aliid CBETa, OTPAXEHHOIO OT IOBEPXHOCTH]
JTUAIIEKTPUKA.

W3yuenne naTepepeHInH JIa3epHOro M3Ty4eHHs Ha IBYX IHENsX.
HaGnronenue nucnepcum.

HaOmonenue u uccienoBanue AU(PpPaKkIHOHHOTO CIIEKTpa.
N3mepeHne 1iMHbI CBETOBOM BOJIHBI.

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

PA3JIEJT 6. OCHOBBI CITIELIUAJIBHOM TEOPUM OTHOCUTEJIbHOCTH
(59)

Tema 1. Ocnosvt CTO (4 u)

Tema 1. Ocnoswvlt CTO (5 u)

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

OHEpPrusi U UMITYJIbC PEIATUBUCTCKON YaCTULIBI.

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

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

CITYTHUKOBBIC

(o

PA3JIEJI 7. KBAHTOBA S ®U3UKA (15 u)

PA3/IEJI 7. KBAHTOBAS ®U3UKA (25 )

Tema 1. Inemenmot keanmoeoi onmuxu (6 4)

Tema 1. Kopnyckynapno — eonnoeoui dyanuszm (15 u )

Dotonbl. Dopmyna [1naHka cBs3u S3HEPrUM (HOTOHA C €r0 YACTOTON. DHEprus
1 UMITYJIbC (POTOHA

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

Texnuueckue ycmpoiicmeéa u npaxmudeckoe npumenenue: (POTOIIEMEHT,
(oTomaTunk, comHeuHas Oarapesi, CBETOANO].

Jemoncmpayuu

®otordh(dHeKT Ha YCTAaHOBKE C IIMHKOBOM TUIACTUHOM.

HccnenoBanue 3akoHOB BHEHIHETO (oTodddekra.

CBeToaHnoI.

Conneunast 6arapes.

el R

PaBHOBECHOE TEIUIOBOE U3JIydyeHHUE (M3TydeHrne a0COIIOTHO YEPHOTO Tela).
3akoH cmenieHus Buna. ['unoresza M. [Inanka o kBaHTax.

@®OTOHBI. DHEPrus U UMITYNIbC (POTOHA.
dororddext. OnbiThl A. I. CToneroBa. 3akoHbl poTodPdekra. YpaBHeHUE
DitHInTeHa 115 poToaddexra. «KpacHas rpanuna» Gotorddexra.
/laBiieHue cBeTa (B YaCTHOCTH, /IaBJIEHUE CBETA HA a0COJIFOTHO MOIVIOLIAIOIIYIO
11 a0COIOTHO OTpaxarolryto nosepxHoctsb). Onbitel [1. H. JleGenena.
BonHoBeIe cBOMcTBa yacTull. Bonnsl ne bpoiura. [nnaa BoaHs! e bpoitns
1 pa3Mepbl 001aCTH JIOKATU3aiK JBYOKYIIEics yacTuisl. KoprnyckynspHo-
BOJTHOBOH Jyanu3Mm. [{udpakius 371eKTpoHOB Ha KPUCTAJIAX.
Crnenuduxa namepenuii B Mukpomupe. COOTHOILIEHHS HEONpeeIEHHOCTEeH
[ citzenOepra
Texnuueckue ycmpoucmeéa U MmexHONO2UYeCKUue npoyeccvl: CHEKTPOMETD,
borosnemMeHT, (QOTOAATUMK, TYHHENIBbHBIII MMKpPOCKOII, COJHEYHas Oarapes,
CBETOAMO/.
Jemoncmpayuu

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

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

HaITPsAKCHUS.

Tema 2. Cmpoenue amoma (4 1)

Tema 2. ®uzuka amoma (5 u)

Monens aroma Tomcona. OnbiTEl Pezepdopa mo paccessHuIO 0-4acTHIl.
I lmanerapHas monens aroma. [loctynarsr bopa.
31ydeHne u momionieHne GOTOHOB MPHU MEPEXOIE aTOMa C OHOTO YPOBHS
bHepruu Ha Jpyroil. Bunael ciektpoB. CHekTp ypOoBHEH SHEPruu aroMa
BOIOPOAA.
BonHoBbie cBolicTBa yactull. Boinsl e bpoitns. KopnyckynsapHo-BoHOBOM
Tyasm.
CHOHTaHHOE U BBIHYKJEHHOE U3JIyY€HHE
Texnuueckue ycmpoiucmea u npaKmuyeckoe npumeHenue. CrieKTpalbHbINA
aHanu3 (CIEeKTPOCKOI), 1a3ep, KBAHTOBBIN KOMITBIOTED.
Hemoncmpayuu
1. Monens onbita Pezepdopaa.
2. Ompenenenue JUIMHBI BOJHBI J1a3epa.
3. HaOmroneHue nuHENYaTHIX CIEKTPOB U3TYUCHHUS.
4. Jlazep.
Yuenuueckuit sxcnepumenm, nadopamopnuie padbomut
1. HaOmroneHue JIMHEHYaToro CIeKTpa.

OnbITHI 110 UCCIIEA0BAaHUIO CTpOeHus aroma. [lnanerapHas Mmoznens aroma
Pesepdopna.
[Toctynarsl bopa. U3ny4yenne u moromenne (OTOHOB MPH MEPEX0JIe aToMa
C OJTHOTO YPOBHS SHEPTUU HA JPYTOM.
Bubl criektpoB. CEKTp ypOBHEHN 3HEpPruu aroma Bo10po/ia.
CrioHTaHHOE M BBIHY)KJIEHHOE H3JIydyeHue ceta. Jlasep
Texnuueckue ycmpoucmea u mexHoNo2UYecKUue nNpoyeccovl: CIEKTPaJIbHBIN
aHaJIN3 (CIIEKTPOCKOIN), Ja3ep, KBAHTOBBIH KOMITBIOTED.
Jemoncmpayuu
1. Monens onbita Pezepdopaa.
2. HaGmroneHue TUHEHYATHIX CIIEKTPOB.
3. YcTpo#cTBO U AeCTBHE CUETUYMKA HOHU3HPYIOIINX YaCTHII.
4. OrnpeneneHue JUIMHBI BOJIHBI Ja3€PHOTO U3ITYyICHUSI.
Yuenuueckuit sxkcnepumenm, nadopamopmsie padomol, nPaKmMuKym
1. HabGmronpeHue IMHEHYATOTO CIIEKTpA.
2. UccnenoBaHue CHeKTpa pa3pekeHHOTO
Y U3MepeHue nocrostaaon Puabepra.

aTOMapHOTO  BOZIOPOA

Tema 3. Duzuka amomno2o a0pa u Inemenmapuvix yacmuy (5 4 )

Tema 3. Duzuxka amomno2o a0pa u InemeHmapuvix yacmuy (5 4 )

(DKCTIEpPUMEHTBHI, T0KA3bIBAIOIINE CI0KHOCTh CTpOeHuUs sapa. OTKpbITHE
panuoaktuBHOCTU. OmbITEl Pe3epdopna no onpeneneHuio cocraBa
panroakTuBHOro n3nydenus. CpoiicTBa anb(a-, 6eTa-, raMMa-u3JIy4yeHusl.

Hyxnonnas monens siapa [eizenoepra—Banenko. 3apsa siapa. MaccoBoe
qrcio sipa. M30Tomsl.

PasnoakTHBHOCTH. Anb(a-pacrnajl. DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna.
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BinstHue painoakTUBHOCTU HA KUBbIE OpraHu3Mbl. OTKpPBITHE IPOTOHA U
HeriTpoHa. Hykmonnas monens siapa [eiizenoepra—lBanenko. 3apsn sapa.
MaccoBoe uncio siapa. Mzoronsl. Anbda-pacnan. DIeKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacnajl. ['amma-u3iydenue. 3akoH paMOaKTUBHOTO
pacrtianga. DHeprus CBA3U HYKIOHOB B spe. Snepubie cuibl. Jledekt macch
sipa. SlnepHsie peakuuu. Jlenenue u cuurtes anuep. AnepHblil peakTop.
Tepmosinepuslii cunTes. [IpobiaeMbl 1 TEepCIEKTHBHI SIIEPHOI SHEPTETUKU.
JKOJIOTUYECKUE aCTIEKThI SCPHOI SJHEPTeTUKU. DJIeMEHTaPHbIC YaCTHUIIBL.
OTKpBITHE IO3UTPOHA. MeTOobI HAOIIOAEHUS U PETUCTPALIMU 3JIEMEHTAPHBIX
wacTull. @yHaaMeHTalbHbIE B3auMoeHcTBUA. EquHCTBO usnueckoi
KapTUHBI MUPA
Texnuueckue ycmpoicmea U npaKmuyeckoe HpUMeHeHue:
Kamepa BuiibcoHa, siiepHbIi peakTop, arToMHast bomOa.
[emoncmpayuu
1. CY&T4MK MOHU3UPYIOIIUX YACTHII.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomut
1. HccnemoBanue TpeKoB yacTuil (10 rOTOBBIM (oTorpadusim).

JAO3UMCETP,

["aMMa-u31ydeHue. 3aKOH paJuOoaKTUBHOIO pacnaaa. PaguoakTuBHbIE H30TOIBI B
rpupoe. CBOMCTBA HOHU3UPYIOLIETO U3JTydeHus. BiusiHue paiuoakTUBHOCTH
Ha JKUBBIE OpraHu3Mbl. EcTecTBeHHBIN (QOH M3mydeHus. JJo3umerpus.
OHeprust CBA3U HYKJIOHOB B sJipe. SlaepHble cuibl. JledexT maccsl sapa.
SInepubie peakuuu. Jlenenue u cunres suep. Anepusie peaktopsl. [Ipodaembl
YIIPaBIIsiEMOTO TEPMOSIAEPHOTO CUHTE3a. DKOJIOTHUECKHUE ACIIEKTHI Pa3BUTHS

51 1epHOM SHEPreTUKU. MeTobl perucTpanu U UCCIeI0BaHMsI JIEMEHTAPHBIX
yacTull. DyHAaMEHTaIbHbIE B3aUMOACUCTBHSA. bapuOHbI, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtanaapTHoN Moaenu. KBapk-ImitoOHHAst MOJIENb aIJPOHOB.
dusuka 3a npeaenamu CrangapTHoil Mmojenu. TéMHas Matepus U TEMHas
pHeprus. EnuHCcTBO (pr3nueckoil KapTUHBI MUpA.

Texnuueckue ycmpoucmea u mexHoai0cudecKue npoyeccvl: T03UMETp, Kamepa)
BunbcoHa, sAEepHBIM pPEaKToOp, TEPMOAJAEPHBI peakTop, aroMHas OomoOa,
MarHUTHO-pE30HaHCHAast ToMOTrpadus.

Yuenuueckuit 3xkcnepumenm, nabopamopnvie pabomut, nPAaKMUKym

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

PA3JIEJI 8. OQJIEMEHTBI ACTPOHOMUU 11 ACTPODU3UKMU (7 u)

PA3JIEJI 8. OQJIEMEHTBI ACTPOHOMUU 11 ACTPODU3NKMU (12 u)

Tema 1. dnemenmut acmpoguzuku (7 u )

Tema 1. Inemenmot acmpoguzuku (12 u )

Otanbl pa3BUTHs acTpoHOMHHU. [IpUKiIaiHOe 1 MUPOBO33PEHYECKOE 3HAUECHHE
acTpoHoMuu. Bun 3Bé3mHoro Heba. Co3Besnus, spKue 3BE3/IbI, MIIAHETHI,

nx Bugumoe asrxkeHne. Comneunas cuctema. Comaie. ConHeuHas
AKTUBHOCTH. McTounuk sHeprun ComHia u 3BE371. 3BE3/1bI, HX OCHOBHBIE
XapakTEepUCTUKU. J[MarpamMmma «CreKTpaabHbIM KIacC — CBETUMOCTBY. 3BE3/1bI
TIaBHOM IOCIIEAOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTE)

17151 3BE3/1 NIAaBHOM NOCIIEA0BATEIbHOCTU. BHYTpeHHEE CTpOEHHE 3BE3.
CoBpeMEeHHBIE TTPEICTABIICHUSI O TIPOUCXOXKICHUH 1 dBOTIOIMK CoTHIA U
3BE3. DTallbl JKM3HHU 3BE3].

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

DTarnbl pa3BUTHs acTpoHOMHH. [IpuKiIagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHOMUU. [[puMEHUMOCTD 3aKOHOB (PU3UKHU I OOBSICHEHHS TPUPOIBI
KOCMHYECKHUX O0BHEKTOB.

MeTopl aCTPOHOMHUYECKUX HcciieqoBaHuM. COBpEMEHHBIE ONTUYECKHE
TETIECKOTIBI, PAJIMOTEIECKOTIBI, BHEATMOC(EpHAst aCTPOHOMHS.

Bun 38é3nH0T0 HeOa. Co3Be3 U, SIpKHE 3BE3MbI, INIAHETHI, UX BUTUMOE
IBIDKEHUE.

CollHeUYHas cUCTeMa.

Connue. ConHeuHast akTUBHOCTb. lctouHuk sHeprun CoiHIa u 3BE37.
3BE3/IbI, UX OCHOBHBIE XapaKTEPUCTUKU. [lnarpaMma «CreKTpaabHbIN KjIacc —
CBETHMOCTB». 3BE3/IbI NIABHOM IOCIIEIOBATENLHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTbY IS 3BE3]1 IJIABHOM MOCIeI0BaTeIbHOCTH. BHyTpeHHee cTpoeHune
3BE3. COBpEeMEHHBIC MPEACTABICHUS O MPOUCXOKIECHUHN U IBOIOIMN COoNHIIA 1
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po0IEeMbI ACTPOHOMHUH.
Yuenuueckue naonrwoenun
1. HaOmronenus HEBOOPYKEHHBIM IJA30M C  HCIIOJIb30BaHHEM
KOMIIBIOTEPHBIX ~ NPUWIOKEHUH s ONpENeNeHus IOJIOKEHUs
HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3IUS
CeBepHOro NoJyuIapus U sipkue 3BE3/bl.
2. HaGmronenwus B Teneckon Jlynsl, miianet, Mieanoro Ilyrtu.

3BE3/. DTalbl )KU3HU 3BE3/.
Mineunsiii [lyte — Hamia ["anaktuka. [lonoxxenue u nuxenue ColiHIa B
[ amaxktuke. Tunsl ramaktuk. Paguoranaktuku v kBazapsl. UEpHbIE ABIPHI B
siipax rajnakTuk. Beenennas. Pacimpenne Beenennoii. 3akon Xa60ma.
Paz6eranue ranaktuk. Teopust boibiioro B3psiBa. PenukroBoe uznyueHue.
MacmrabHas cTpykTrypa Beenennoit. Meraranaktuka.
Hepeménnsie npobiaemMbl aCTpOHOMHUH

Yuenuueckue nabnwoenusa:

1. HaGmromenust  3BE3THOTO He0a  HEBOOPYXKEHHBIM  IIIA30M|
C MCIIOJIb30BAHUEM KOMITBIOTEPHBIX TPHIIOKCHUN ISl OTPE/ICICHNUs
MOJIOXKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3nusi CeBEepHOTO MONyIIapusl U IPKUE 3BE3IBI.

2. HaGmronenus B teneckon JIyHBI, IUIaHET, TyMaHHOCTEH WU 3BE3MHBIX

CKOIUICHHUM.

OU3UUYECKUN [TPAKTUKYM (16 uacos)

Cnocobvbl  uzmepenusi  Quu4ecKux GelUHUH C UCNONb30BAHUEM — AHALO208bIX
U YUPDPOBbLIX UIMEPUMETLHBIX NPUOOPOE U KOMNBIOMEPHBIX OAMYUKOBLIX CUCHIEM.
Abcomommvie u OMHOCUMETbHBLE NOSPEUHOCHIU USMEPEHUT (DUBUUECKUX BETUYUH.
Oyenka epanuy nocpeutHocmetl.

IIposedenue KoceeHHbIX UMePEeHUll, UCCIeO08AHULL 3A8UCUMOCTEl
Qusuueckux seIUdUH, NPOBEPKA NPEOTIOHCEHHBIX 2unomes3 (8blOop uz pabom,
ONUCAHHBIX 8 MEMAMUYECKUX pazienax « Yuenuueckuil SKcnepumenm,
J1a60pamopHvle pabomvl, NPAKMUKYM»).

OBOBIIAIOIIEE ITOBTOPEHMUE (4 u)

OBOBIIAIOIIEE TOBTOPEHMUE (15 1)

Ponb pu3uku 1 acCTpOHOMHH B IKOHOMHUYECKOM, TEXHOIOTHUECKOH,
COLIMATILHON M ATHUYECKOU c(hepax NesTeNbHOCTH YeIOBEKa; POJb U MECTO
(hU3UKH U aCTPOHOMHUHU B COBPEMEHHON HAYYHOU KapTHHE MUPA; POIh
¢busnueckoii Teopuu B GOPMUPOBAHUY MPEACTABICHUHN O HU3NYECKON
KapTHUHE MUpPa, MECTO (PU3NYECKOIN KapTHHBI MHUpa B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABIEHUN O IPUPOJIE

O6001IeHNe U CUCTEMATH3aIINS COIEPKAHUS Pa3/IeioB Kypca «MexaHuKkay,
«MonexynsipHas (pU3MKa U TEPMOAUHAMUKAY, « ITEKTPOAUHAMUKA,
«Konebanus v BOHBI, «OCHOBBI CIIEIMAIBHON TEOPUH OTHOCUTEIIBHOCTHY,
«KBanToBas pusnkay, «IMEMEHTH aCTPOHOMUU U aCTPOPHUIUKI.
Pomp  ¢Qusukm  u acTpoHOMHHM B SKOHOMHYECKOH,  TEXHOJIOTHYECKOH,
COLIMANILHOM W ATHUYECKOW cdepax IesTENbHOCTH YEeNIOBEKa; POJb H MECTO
(U3UKM W aCTPOHOMHUHU B COBPEMEHHOW HAyYHOM KapTHHE MHpa; 3HAYCHHUE

OHHC&TGHLHOﬁ, CHCTCM&THBprIOHleﬁ, OOBSICHUTEILHOU H HpOFHOCTH‘-ICCKOfI
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¢byHKUIMi (U3NYECKOi TEOpHH; poiib (PU3NUYECKOW Teopuu B (POPMHPOBAHUHU
IpEICTaBICHUI O GU3MYECKOW KapTUHE MHUpPa, MECTO (PU3NYEeCKON KapTHHBI
MHUpa B OOLIEM psy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX MPEACTaBICHUIN
0 Ipupose

Peseps (3 1) Peseps (10 u)

TemaTudeckoe IJIAHUPOBAHUE KypcCa

11 kaace
bazoeuvtit yposens (2 uaca) ‘meﬁﬂeunbtﬁ yposens (5 uacoes)
Komn-Bo DJIeKTPOIMHAMUKA(nponokenne) 11/27
4acoB MarnuTtHoe noJie 6/14
1 B3anmoelicTBrE MOCTOSHHBIX MAarHUTOB U IIPOBOJTHUKOB C TOKOM. MarHutHoe
rosie. BekTop MarouTHOM MHIYKUIMHK. [IpUHIAII CyTIepIIO3NIIMM MATHUTHBIX ITOJIEH.
UIiHMM MarHUTHOW MHAYKLUH.
1 MaruuTHOE T0JIe TPOBOHUKA C TOKOM (TIPSMOTO MTPOBOAHUKA, KaTYIIIKH U
KpyroBoro BuTka). OneiT Dpctena. KapruHa muHU MarHUTHON MHTYKITUH TTOJIS
MOCTOSTHHBIX MarHUTOB.
1 Onpeoenenue ycioutl NPUMEHUMOCMU MOOenU OOHOPOOHO20
MacHUMHO20 NOJIA.
1 Onpedenenue HanpasieHus UHOYKYUU MACHUMHO20 O
NPOBOOHUKA C MOKOM
1 Maenummnoe none 6 sewecmee. Peppomaznemuru, napa- u -
ouamacHemuku
1 Cuna Amrnepa, €€ HanpaBiIeHUE U MOIYIb.
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Cuna Jlopenna, €€ HanpaBiIeHUE U MOIYIb.
JIBM>KeHHE 3apsKEHHOM YacTHLBI B OJHOPOJHOM
MarHuTHOM mnose. PaGora cuier Jlopera.

IIposedenue Koc8eHHbIX UsMepeHUll culbl Amnepa, npogedeHue
uccie0osanuss  3a8ucumocmeli  mexcoy  QusuvecKkumu
BEIUYUHAMU U ONBIMOE N0 NPOBEPKE  NPEONONCEHHOU
eunomesvl Npu U3yueHuu Oelcmeus NOCMOSAHHO20 MA2HUMA
HA PAMKY C MOKOM

ObvacHenue 0CHOBHBIX NPUHYUNOE OEUCMEUS MEXHUUECKUX
ycmpoucme

Ilpumepwl pewenus 3a0au no meme «Cuna Amnepa»

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

JlaboparopHas padota Nel «HalOmronenne qeiicTBISI MArHUTHOTO TIOJIS Ha TOKY

IIpumepuol pewenus 3a0au no meme « Cuna Jlopenya»

Peuwienue pacuémuulx 3a0ay ¢ 1610 3a0aAHHOU U HESABHO
Ba0anHoll huzuyecKol MOOenbo ¢ UCHONb308AHUEM OCHOBHBIX
3akono6 u popmyn no meme «Maznumnoe noney.

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

DJIeKTPOMATHUTHASA UHAYKIMA 5/13

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

3aKoH 3JIEeKTpOMarHuTHOM nHaykuu dapanes.
Buxpesoe anekrpuueckoe nose. Tokn Pyxo.

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

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

PeuieHue pacuémuulx 3a0ay ¢ s16HO 3a0aAHHOL U HEABHO
3a0aHHO u3UUECKOl MOOENbIO C UCNONIb308AHUEM OCHOBHBIX
3aKOH08 U PopMYIL nO meme « DNeKMmpPOMACHUMHASL UHOYKYUSLY.

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

SBnenue camounaykiuu. J{C caMOMHAYKLUH.

Peuierue KauecmeeHHblX 3a0au, mpe6yi0u4ux NPpUMEHEHRUA
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 MOJISL KaTYIIKU C TOKOM.
DNEeKTPOMAarHUTHOE TI0JIe

JIaGoparopHast pabota Ne2
«/3yueHne SBICHUS SJICKTPOMAarHUTHON MHTYKIIHN)

ObwvsicHenue 0CHOBHbIX NpUHYUnNoe oelicmeust MmexHU4ecKux
ycmpochme U mexHojlocud4ecCKux npoyeccos, makux Kak.
uHayKI/;uOHHa}Z nevo, COJleHOLla, sauwiuma om anekmpusayuu
meijl npu O0BUICEHUU 8 MACHUMHOM noJle 3emu.

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

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

KonebarensHas cucrema. CBOOOIHBIE KOJI€OaHMS.

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

Buisoo ounamuueckoco onucamnus CapMOHUYECKUX Konebanuil u3
Ux dHepeemu4ecKozco U KUuHemamu4eCckozco OnucCanusl.

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

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

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

Iepron u yactora konebanuii. [lepron MasbIx CBOOOIHBIX KoIeOaHUI
MaremMaTHyeckoro MasitTHuka. [leprnoa cBoOOIHBIX KoieOaHUH MPY>KUHHOTO MasTHHKA.

Pewenue kauecmeennvix 3a0au, mpeoyrowux npumeHenus
3HaHUl no meme «Mexanuueckue Konebarusy.
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ObvsacHeHue 0CHOBHBIX NPUHYUNOG OeUCBUS MEXHUYECKUX
YCMPOUICM8, MAaKUX KaK: MempoHOM, Yacwl, Kadeu,
MY3bIKATIbHBIE UHCIPYMEHNbL, CeliCMO2pag.

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

JJIeKTPOMATHUTHBIE KoJie0anus 7/15

Konebarenpubiit KOHTYp. CBOOOIHBIC EKTPOMArHUTHBIC KOJICOAHUS B HI€aTHHOM
K0JIeOATEILHOM KOHTYDE.

®opmyna TomcoHa.

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

Pewenue pacuémmuwix 3a0au ¢ A6HO 3a0AHHOU U HESLBHO
3A0AHHOU PU3UYECKOU MOOETbIO C UCNONIb308AHUEM OCHOBHBIX
3aKOHO8 U (hopmyn no meme « NeKMPOMaAHUMHbLE
Konebanusy

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

3aKkoH COXpaHCHUA SOHEPTHUHU B UACATIbBHOM K0J1€0aTeJIbHOM KOHTYpC.

3aryxarolye JeKTPOMarHUTHbIe KojaeOaHus. BbIHYKIeHHbIE AIeKTpOMar HUTHbIE
kosiebanust. [lepeMeHHbII TOK.

CpaeHeHue MEXAHUYECKUX U ITIeKMPOMACHUNHbBIX Konebawnuil

ObvsicHerue 0CHOBHbBIX npuHyuUnoes oelicmeuss mexHu4ecKux
ycmpoﬁcme, maKkux Kak. 3]Z€Kmp1/l1l€CKUZZ 360HOK, cenepamop
nepemeHHoco moka, JuHuu 3Jl€Kmp0n€p€()(lll

Onpeodenenue ycio8uti NPUMEHUMOCIU MOOeNU UOedAIbHO2O
KonebamenbHo20 KOHmypa
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MoIlHOCTh EPEMEHHOT0 TOKa. AMIUTUTYIHOE U JIEHCTBYIOIIEE 3HAYCHUE CHUIIBI
TOKA W HAPSDKEHUS MPU pa3InIHON (hopMe 3aBUCUMOCTH MEPEMEHHOTO TOKA OT
BpeMeHu. CuHycouAaabHbIN ITEPEMEHHBIN TOK.

Wneanbueiit Tpanchopmatop. [IpousBoacTso, nepegada u norpedieHue
AJIEKTpUYECKOl 3Heprun. KynbTypa HCIoyib30BaHus AIEKTPOIHEPT U B
ITOBCEHEBHOM KU3HU. TEXHUYECKHE YCTPOMCTBA U TEXHOJIOTMYECKUE ITPOLIECCHI:
AJIEKTPUYECKUI 3BOHOK, FEHEPATOp NEPEMEHHOI0 TOKA, IMHUU JIEKTpoIepeay

Pesucmop, konoencamop u kamywxa uHOYKMugHOCMuU 8 yenu
CUHYCOUOAILHO20 NepemMeHH020 moka. Pezonanc moxos.
Pezonanc nanpscenuil.

Jlemoncmpayusi akmuno2o, eMKOCMHO20 U UHOYKMUBHO20
CONpPOMuUBIeHUlL

Pewenue kauecmsennuix 3a0ay, mpebdyrowux npumeHeHus
3HAHU N0 meme « DNeKMPOMASHUMHbIE KONEeOAHUs».

Mexann4eckne H 3JICKTPOMATHUTHBIE BOJIHBI 5/10

MexaHn4YecKue BOJIHBI, YCIOBUS HX pacnpocTtpaHenus. [lonepednsie

U TIPOJI0JIbHbIE BOJHBL. [lepro, CKOpOCTh paclipoCTpaHEHUs U UIMHA BOJIHBI.
CBoiicTBa MEXaHWYECKUX BOJH: OTPAKEHUE, MTPEJIOMIICHUE, HHTEPPEPEHITHS
U 1udpaxus.

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

H3yuenue pacnpocmpanenus 36yKo8bixX 80IH 8 3AMKHYMOM
npocmpancmee.
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Pewenue 3a0au

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

OJEKTPOMAarHUTHBIEC BOJIHBL. YCIIOBUS U3IYyYCHHsI IIEKTPOMATHUTHBIX BOJIH.
CBoliCTBa 271€KTPOMArHUTHBIX BOJIH: OTPA’KEHUE, [IPEIOMIIEHUE, MTOJISIPU3aLUs,
uHTephepeHys U AudpaKiys. B3auMHasi OpUEHTAallHsl BEKTOPOB

B DJICKTPOMAarHUTHOM BOJIHE.

[IIxana 2neKTPOMAarHUTHBIX BOJIH. [IpuMeHEeHNE 31IEKTPOMArHUTHBIX BOJIH
B TEXHHKE U ObITY. TeXxHHYEeCKHe yCTPONCTBA U MPAKTUUYECKOE IPUMEHEHHUE:
MY3BbIKaJIbHBIE MHCTPYMEHTBI, pajap, paaAuonpruEéMHHUK, TEIEBU30D, AaHTCHHA,
tenedon, CBY-nieus, yiabTpa3ByKoBasi TMarHOCTUKA B TEXHUKE U MEUIIMHE
[IpuHIUIB pagrocBs3u U TeneBuaeHusA. Pagunonokanus.

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

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

Yempoiicmeo u npunyun pabomul npocmetiuie2o
paouonpuemHuxa

Ontuka 10/25

[IpssMonuHEITHOE pacIpOCTpaHEHNE CBETa B OMHOPOAHOU cpene. JIyu cBera.
ToueyHbI UCTOUHHK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI OTpakeHUs cBeTa. [locTpoenne n300paxeHuit
B IUIOCKOM 3€pKaJie.
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Habnooenue onmuyeckux sagnenull, npogedenue KOCEeHHbIX
usMepeHutl, UCcie008aHUs 3a8UCUMOCMEN PUZUYECKUX
BENUYUH U ONBIMOSB NO NPOBEPKE NPEOTONCEHHOU CUNOMe3bl
npu U3yyeHuU s181eHUll NPeloMIeHUs. C8ema HA SPpanuye
pasoena 08yx cpeo, NpellomiieHus ceema 8 coouparoujeti

u pacceusarowell TUH3AX, BOIHOBbIX CGOUCME C8emd.

Ilocmpoenue u pacuém uzobpasicenuii, co30a8aemblx
NIOCKUM 3ePKALOM

Copepuueckue 3epxana

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

Hucnepcus ceera. CiioxxHbI cocTaB 6enoro ceera. L{ser.
[TonHoe BHYTpeHHEe oTpakeHHe. [IpeaenbHbIid yroi MoJHOro BHyTPEHHETO
OTPaAXKECHUS.

Jlabopamopnas paboma Ned «Hzmepenue nokaszamens
NpeloMIeHUs CIEeKAa)

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

Xoo nyueti 6 npusme.

Cobuparoiue u paccenBaromye JUH3bL. ToHKast TuH3a. @OKYCHOE pacCTOsIHUE
Y ONITUYECKAs! CHJIa TOHKOM JIMH3BI.

dopMyrna TOHKOM JIMH3bI. YBEIUYEHHUE, 1aBAEMOE JINH30U

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

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

58




npeilomMilEeRUA.

Xo0 nyua, npowedweco 1uH3y no0 NPOU3BOIbHLIM YelOM K €€
2nasHol onmuyeckou ocu. Ilocmpoenue uzobpasicenuti mouxku
U ompesKa npsiMoll 8 cCOOUPAIOWUX U PACCEUBAIOUSUX TUH3AX

U UX CUCeMaXx.

OnTuueckue npudopsl. Pazpemaromnias cnocodHocTh. [11a3 kak onTuueckas
cCUCTEMA.
[Ipenensl NPUMEHUMOCTH T€OMETPUUECKOM ONTHKHU.

TexHuyeckne ycTpoicTBa M TEXHOJIOIMYECKUX IIPOLECCHI: OUKH, JIyTa, IEPUCKOII,
(doroarmapar, MUKPOCKOII, IPOSKIIMOHHBIHN arapar, IpOCBETIICHUE ONTHKH,
BOJIOKOHHAsI ONTHUKA, JU(PPAKIIHOHHAS PEHIETKA .

Hpoceemﬂ E€HUue onmuku

Ilocmpoenue u pacuém uzodpasicenuii, co30a8aemulx
NAOCKUM 3€PKAIOM, MOHKOU JIUH3OMU.

Pewenue kxauecmeenHvix 361061’{, mpe6yiou;ux NPpUMEHEHUA
3uanutl no meme « Onmuxay

Bonnosas ontuka. MaTepdepenius ceera. KorepeHTHbIE HCTOYHUKH. YCIOBUS
Ha0JI0IeHN MAaKCUMYMOB U1 MUHUMYMOB B MHT€P(EPEHIIMOHHON KapTUHE OT ABYX
KOTepEHTHBIX UCTOUYHHUKOB. [IprMeph! Kilaccuueckux MHTEP(HEPEHLIMOHHBIX CXEM.

Hudpakius ceera. udpakironHas pemérka. YcioBue HaOMIOIEeHUS TIIaBHBIX
MaKCUMYMOB TIpHU NaJCHUU MOHOXPOMAaTHUECKOTO CBETA Ha TU(PAKIINOHHYIO
pewérky. [lonsgpusanus ceera

Jlabopamopnas paboma Ne6 « zmepenue Onumnvl c6emoasoti
BOJIHbBI »

Obvsicnenue ocobennocmetl NPOMeKaHus ONMULECKUX
A61eHull: unmeppepenyuu, ougdparyuu, oucnepcuu, HOIHO20
BHYMPEHHE20 OMPANCEHUSL.

Pewenue pacuémmuvix 3a0ay c 2610 3a0aHHOU U HEABHO
3a0aHHOU Pu3U1LecKoli MOOENbIO C UCNONb308AHUEM OCHOBHBIX
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3aKoH08 u popmyn no meme « Onmuxay

OcCHOBBI CIeNUAIBHON TEOPUH OTHOCUTEJIbHOCTH 4/5

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

OTHOCHUTEIBLHOCTh OJJHOBPEMEHHOCTH. 3aMeJIJIEHUE BPEMEHU U COKPAIICHUE
JUIAHEL.

IIpocmpancmeenno-epemennou unmepean. Ilpeobpaszosanus
Jlopenya. Ycnosue npuuunnocmu.

Ilpakmuxym
Ipakmuxym
DHeprus U UMIYIbC PENSATUBUCTCKON yacTUlbl. CBSI3b MAcChl C IJHEPrUen
Y UMIYJIBCOM PEJISITUBUCTCKOM YaCTHUIIbI. DHEPIUs OKOSI
TexHuyeckne yCTpoucTBa U TEXHOJIOIMYECKUE ITPOLIECCHI: CITyTHUKOBBIE
MIPUEMHUKH, YCKOPUTEIH 3apSKEHHBIX YaCTUL]
[IpakTukym
[IpakTHKyM

UlaGoparopHas pabota

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

PaBHOBecHOE TeTuIO0BOE M3NTydeHHE (M3TydeHHE a0COMOTHO YEPHOTO TEA).
I'unore3a M. I1naHka o KBaHTax.
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@DOTOHBI. DHEPTHs U UMITYITBC (POTOHA.

3axon cmewenusn Buna.

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

Pewenue pacuémmuwix 3a0au ¢ A6HO 3a0AHHOU U HESIBHO
3A0AHHOU PU3UYECKOU MOOETbIO C UCNONIb308AHUEM OCHOBHBIX
3aKoH08 u gopmyn no meme «Keanmosvie a61eHUsA».

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

VYpaBuenue DitnmreriHa s Goroaddexra. «Kpacnas rpannna» pororddexra.

Onpeodenenue ycnosuti NPUMEHUMOCMU K8AHMOBOU MOOelU
ceema.

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

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

JlaBrienue cBeTa (B YaCTHOCTH, JIaBJICHHE CBETa Ha a0COOTHO MOTIOMIAOIIYIO
1 abCOJTIOTHO oTpaxaronryro nmosepxHocts). Onwitel [1. H. JleGenena.

TexHuyeckne ycTpoucTBa M TEXHOJIOTMYECKUE MTPOLIECCHI: CIIEKTPOMETP,
¢doroaneMeHT, HOTONATUNK, TYHHEIBHBIH MUKPOCKOII, COJIHEUHas Oarapes,
CBETOMON
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Bonnosvie ceoticmea uacmuy. Bonnwl 0e bpoiina. [{huna
sosHbL Oe Bpoilns u pazmepvl 0bracmu 10KaAIU3ayUY
osudicyupelics wacmuysl. KopnycKynsapHo-601H0B0U OYAIU3M.

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

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

duszuka aroma 4/5

OmnbITH IO UCCTIEIOBAHUIO CTPOCHHUs aroMa. [ImanerapHas Moaeb atoma
Pezepdopna.

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

AHanus KeaHMOBHIX NPOYECCO8 HA OCHOBE NEPBO2O U BNOPO20
nocmynamos bopa

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

JlaGoparopHast paboTta
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du3nKa aTOMHOTO SIAPA M JIeMEHTAPHBIX YacTul 5/5

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

PagnoaktuBHOCTB. Anb(a-pacnaa. DNEKTPOHHBINA U MO3UTPOHHBIN OeTa-pacna.
I'amma-u3nydenue.

Ilpakmuxym

Ipaxmuxym

Pewenue 3a0au

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

Snepusie peakropsl. [Ipo0neMsl yrpaBisieMoro TepMOsIIEPHOTO CHHTE3A.
DKOJIOTUYECKUE aCEKThl Pa3BUTHUS SAEPHON SHEPIreTHKU.

Ipaxmukym

Ilpaxkmuxym

Pewenue 3a0au

MeTtoabl perucTpanuu U UCCIEA0BAaHUS DIEMEHTAPHBIX YaCTHULL.
@yH1aMEHTAJIbHBIEC B3aUMOJEHUCTBYS. baprOHbI, ME30HBI U JICIITOHBI.
IIpencrasnenne o CrannapTHoi Moaenu. KBapk-nitoOHHas MOJEINb apOHOB.
®usuka 3a npenenamu CrangapTHoi Mozenu. TéMHas Marepust U TEMHasi SHEPTHUs.
EnuncTBO (hM3myeckoil KapTUHBI MUpA.
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TexHHYEeCKHE YCTPOKUCTBA U TEXHOJIOTMYECKHUE ITPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHbIil peakTop, TEpMOSAEPHBIN peakTop, aroMHast boM0a,
MarHUTHO-PE30HAHCHAs TOMOTpadus

Tpakmuxym

Ipaxkmuxym

Pewenue 3a0au

JJIeMeHThI ACTPOHOMMH U acTpodusuxu 7/12

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

Bun 38é3mH0T0 HeOa. Co3Be3 s, SpKUe 3BE3MBI, INIAHETHI, HX BUIUMOE JBHUKCHUE.

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

OcHosnvie cozse30us CesepHo2o noayuwapus u sipKue 36e30bl

Ponv acmponomuu 6 cospemennoii kapmune mupa, 6
NpAaKmMuyecKkou 0essimenbHOCMU Yelo8eKd U OalbHeltuem
HAYYHO-MEXHU4eCcKoM pa3eumui.

ColnHeuHas cucTeMa.

Comare. Comaednast akTuBHOCTh. VlcTounuk sHeprun CoTHITa U 3BE3 .
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3BE31bI, UX OCHOBHBIC XapaKTePUCTHKH. JlmarpaMma «CreKTpaabHBIA Ki1ace —
CBETUMOCTBY. 3BE3/IbI INIABHON MOCJIEIOBATEILHOCTH. 3aBUCUMOCTD «Macca —
CBETHMOCTB» JUISA 3BE3]I TIIABHOH TOCIEeI0OBATEIHHOCTH. BHyTpeHHEee cTpoeHne 3BE3 .

Ilpakmuxym

Tlpaxmukym

Obobwenue u cucmemamuzayus COOEPHCAHUsL pa30e108
Kypca «Mexanuxay,

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

Muieunslii [1yTe — Hama 'anaktuka. [lonoxxenue u npuwxenue Connuna B ['anaktuke. Tumsl
rajgakTvk. PagnoranakTuku u kBasapel. YEpHBIE OBIPHI B iApaX rajJaKkTUK.

Obobwenue u cucmemamu3ayusi COOEPHcAnUs paz0enos
Kypca «Mexanuxay,

Obobwenue u cucmemamu3ayusi COOEPHcaAnUs paz0enos
Kypca «Mexanuxay,

ObobWenue u cucmemamu3ayusi COOePHCAHUsi pazoenos
Kypca «Monexynapuas gusuka u mepmoOUHAMUKAY,

Bcenennas. Paciiupenne Beenennoii. 3akon Xa66:ma. Pa3beranue ranakruk. Teopus
Bonpuioro B3peiBa. PeslnKkTOBOE U3ITy4YeHHE.

MacurabHas ctpykrypa Beenennoil. MeraranakTuka.

65




Hepeménusie mpodiaeMbl aCTPOHOMUH

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

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

Ilpumenenue ocHosononazarOwux acmpoHOMUYECKUX
NOHAMUL, 3AKOHO8 U Meopull 0 AHAAU3A U 0ObACHEHUS
@usuneckux npoyeccos, NPOUCX0OAUWUX 8 36E30AX, 8 36E30HbIX
cuUCmemax, 8 MeNceaiaKmuiecKkoll cpeoe, O8UNCEHUs.
HebecHbIX mell, 28010yuUU 36¢30 U Beenennoti

OO6o61eHne u cucTeMaTH3alys coaep kaHus pasziena Kypca «MexaHukay

O60011eHre 1 cHCcTeMaTH3allus COJIEpKaHus pasziena Kypca «MosekynspHas Gpuzuka
U TCPMOJNHAMUKAY

Obobwenue u cucmemamu3ayusi COOEPHcaAnUs paz0enos
Kypca « DneKkmpoouHamMuray

ObobWenue u cucmemamu3ayusi COOePAHCAHUsi pazoenos
Kypca « DneKkmpoouHamMuKa

ObobWenue u cucmemamu3ayusi COOePAHCAHUsl pazoenos
Kypca « neKkmpoouHamuray

Pe3zepn

Pezeps
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