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INOACHUTEJIBHASA 3AITMCKA

MonenbHasi CHHXpOHH3UpPOBaHHAsT pabodas mporpamMma 0a30BOro M yriiyOJEHHOTO M3Y4EHHUsS NpeaMeTa
«Dusuka» B 10-11 knacce pazpaborana Ha ocHOBe Pabouux mporpamm cpeaHero oomero oopazoBanus 1o gusuke (6a30BbIi ypOBEHb, YIIIYOJIEHHBI YPOBEHB),
0JI00pEHHBIX perieHrueM (heepaibHOTO yueOHO- METOJHUECKOro 00bheIMHeHHS 110 001IeMy o0pa3zoBanuio oT 29.02.2022r., npoTtokoi 7/22.

B pazgene «Temarnyeckoe IJIaHUPOBaHUE» YU4EOHOTO Kypca CoJlepyKaHHe OOYYEHUsS CHHXPOHU3UPOBAHO JUISI OCBOCHUSI OOYYAIOMIMMUCS MpeaMeTa Kak Ha
0a30BOM, TaK M YTiIyOJIECHHOM ypOBHE.

JlaHHas mporpamMma onpezeNnsieT 00s3aTeNIbHOS MPEIMETHOE COJICpKAHNE, YCTAaHABIMBACT pACIpeIeiiCHHE YIeOHbBIX YacOB 110 TEMAaTHYECKUM pa3jieiiaM Kypca
U PEKOMEHAYEMYIO TOCIEIOBATEIPHOCTh M3YUYCHUS TEM U PA3IENIOB y4eOHOro MpeaMeTa ¢ y4€TOM MEKIIPEIMETHBIX M BHYTPUIIPSIMETHBIX CBSI3€H, JTOTHKHU
y4eOHOTo TpoIiecca, BO3pAcTHBIX OCOOEHHOCTeH oOyuaronmmxcs. [Iporpamma na€r mpencTaBlieHHE O LENSX, COOepicanuu, odujeti CTpATerHd OOydeHUs,
BOCIIUTAHMSI U PA3BUTHUS O0YUAIONINXCS CpeicTBaMU yueOHoro npeaMera «Du3nkay Ha yriryOJIEHHOM YpOBHE B 0a30BOM YpOBHE.

H3yuenue xypca ¢usuxu yenyoiénHo2o YpOo8HA NO380IAEN peanu308ams 3a0ayu NpogheccuoHarbHOU OpUeHmayuy, HanpasieHo Ha co30aHue Yciosuil Ol
NPOsGIEHUSL CBOUX UHMENIEKMYATbHBIX U MEOPUECKUX CHOCOOHOCMEN KAHCObIM YUAWUMCH, KOMOpble HeoOX00UMbl Olisl NPOOONHCEHUs. 0OPA308AHUS 6 GbICULUX
VUEOHBIX 3A8€0eHUSX NO PA3TUYHBIM DUIUKO-MEXHULECKUM U UHIHCEHEPHBIM CReYUAIbHOCHISM.

B mnporpamme ompenensroTcs IUTAHUPYEMBIE Pe3yIbTaThl OCBOCHHS Kypca (HU3WKM HaA YpPOBHE cpeaHero ooOmero o0pa3oBaHUS: JTHUYHOCTHBIC,
METaINpeIMETHbIC, TpeAMeTHbIe (Ha yrIyOJa€HHOM u 0a30BOM ypoBHE). HaydHO-meTomosiormveckoil OCHOBOWM s pa3paboOTKuM  TpeOoBaHUM K
JUYHOCTHBIM,  METANpPEAMETHBIM H TPEAMETHBIM pe3yJibTaTaM OOYYaroIIMXCsl, OCBOMBIIUX IMPOrPaMMy CPEIHEro oO0IIero oO0pa3oBaHHS Ha YrITyOJIEHHOM
YPOBHE, SIBJIICTCS] CHCTEMHO- IS TSIIbHOCTHBIN ITOIXO/I.

IIporpamma BRJIOYAET:
naaHupyemble pe3yibmamsl OCBOSHHs Kypca (HU3MKM Ha yriayOn€HHOM M 0a30BOM YPOBHE, B TOM YHCIIE
npeomemHule pe3yibmamsl 0 ToJjaM 00yUYeHHUs;
cooepacanue yuebHo2o npeomema « Duzuka» no 200am 00yuerus,;
memamuieckoe NJIAHUposaHue C YKa3aHHEM KOJIMYECTBA YacOB Ha H3yYEHUE KaXKIOW TEMBIH Xapakmepucmukou y4eOHou OesamenibHOCmU Y4auuxcs,
peanu3yeMoi py U3y4eHUH ITUX TEM.
KypcuBoMm B TekcTe mporpaMmbl BblAeneHbl dneMeHThl Llenu u 3amaun, [Ipenmernbix pesynbraroB u CopaepikaHus ydeOHOro MaTepualia, KOTOpbIE
MIPEJICTaBIICHBI IS U3yUEHHSI HA YTIIyOJIEHHOM ypOBHE

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IPEJMETA «®U3UKA»

Odu3nka Kak Hayka O HambOosee OOMIMX 3aKOHAX MPUPOJBI, BBICTYNAas B KadecTBe Y4eOHOTO IMpeaMeTaB IIKOJE, BHOCHT CYIIECTBEHHBIM BKIIAJ B
cucreMmy 3HaHUW 00 okpyxaromeM wmupe. llIkonpHBIH Kypc GU3HKH — CHCTEMOOOPA3yIOIIUN JUISi €CTECTBEHHO-HAYUHBIX Y4€OHBIX TMPEIMETOB, MOCKOIBKY
(hU3UYEeCKre 3aKOHBI JIe)KaT B OCHOBE TPOIIECCOB U SBJICHUM, M3y4aeMbIX XHMHEH, Ouosiorueit, gpusznueckor reorpadueitn actponomueit. lMcnonb3oBanue wu
aKTUBHOE TMpPUMEHEHHE (U3MUECKUX 3HAHWNA ONpEAENUIO XapakTepu OypHOE pa3BUTHE PAa3HOOOPA3HBIX TEXHOJOTHH B chepe SHEPreTHKH, TPAHCIOPTa,
OCBOEHMSI KOCMOCA,



MOJTyYCHUsT HOBBIX MAaTEepHAJIOB C 3aJlaHHBIMH CBOMCTBaMH W Jp. M3ydeHuwe (U3MKM BHOCHUT OCHOBHOW BKJIaJ B (DOPMUPOBAHHE E€CTECTBEHHO-HAYYHOU
KapTUHBI MUpaA y4anmxcs, B GopMHpOBaHNE YMEHUHN MPUMEHSATh HAyYHBIA METO/] ITO3HAHUS MIPH BHITIOJTHEHUH UMHU Y4EOHBIX UCCIICIOBAHUM.

B ocHOBY Kypca GpHU3UKN CpeTHEH MIKOJIBI ITOJIOKEH PsiJl UICH, KOTOPhIE MOKHO pacCMaTPUBATh KaK MPUHIIUITBI €70 TOCTPOCHHUSI.

Hoea yenocmuocmu. B cOOTBETCTBUU C HEH KypC SIBISETCS JOTMUYECKH 3aBEPLIEHHBIM, OH COAEPIKUT MaTepHajl U3 BCEX pa3fiesioB (pU3HMKH, BKIIOYAET Kak
BOTIPOCHI KJIACCHYECKOH, TaK U COBPEMEHHOW (hU3UKH.

Hoes zenepanuzayuu. B cooTBEeTCTBUY C HEW MaTepuall Kypca Gu3nku o0beIMHEH BOKPYT Gpu3nuecKkux Teopuid. Bexymum B kypce siBisiercs popMupoBaHue
MPEJCTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEPUH, BEIIECTBE U TOJIC.

Hoea cymanumapuzayuu. EE peanuszanus mpeanoyaraeT UCHOIb30BaHWE T'YMAaHUTAPHOTO MOTEHLMANA (PU3UYECKOM  HAYKH, OCMBICIICHUE CBSI3H
pasBuTHs ~ (QU3MKH  C pa3BUTHEM  OOIIECTBA, a TaK)KeC MHUPOBO33PEHYECKUMH, HDABCTBECHHBIMU U 3KOJIOTHYECKHUMH MPOOIeMaMHU.

Hoen npuknaonou nanpasnennocmu. Kypc Gu3uky yriayOol€HHOTO YPOBHS MPEAIONiaraeT 3HAKOMCTBOC HIMPOKHM KPYTOM TEXHHUYECKUX H

TEXHOJIOTUYECKUX MPUIOKEHUIN U3yYSHHBIX TEOpUil U 3aKOHOB. [Ipu aTOMpaccMaTpuBaroTCs Ha ypOBHE OOLIMX MPEICTABICHUI U COBPEMEHHBIE TEXHUUECKUE

ycTpoicTBa U TexHooruu. Moes IKON02U3AYUU PEATNZYETCS TIOCPEJICTBOM BBEJICHUS JJIEMEHTOB  COJICPIKaHUs, MOCBAIMIEHHBIX
HKOJIOTUYECKUM MPOOIEMaM COBPEMEHHOCTH, KOTOPBIE CBS3AaHBI C PAa3BUTHEM TEXHUKU U TEXHOJOTHH, a TAKKE
00CYXIeHUS TPOOJIEM PAIMOHAIBHOTO TPUPOAOIOIB30BAHUS U SKOJIOTHYECKON OE30MacHOCTH.

OcBoeHHe colepKaHUs MPOrPaMMbl JOJKHO OBITh MOCTPOEHO Ha MPUHILMUIAX CHUCTEMHO-IEATEIBHOCTHOrO mnoaxona. Jlns ¢usuku peanusanus 3THX
MPUHIUIIOB 0a3upyeTcs Ha UCIOIB30BaHUH CAMOCTOSTENIEHOTO SKCIIEPHUMEHTA KaK MOCTOSIHHO JIeHCTBYIOmIEro (gakropa yueOHOro mpouecca. /s yenyonénnozo
VPOBHSL — 9MO CUCMeMAa CAMOCMOAMENIbHO20 YYCHUYECKO20 IKCHEePUMEHMA, GKII0UAWe0 QpPOHmMAaibHble YYEHUYECKUe ONbIMbl NpU U3VUeHUU HOBO2O
mamepuana, 1abopamopHule pabomsl u pabomuvl npakmuxkyma. Ilpu smom 603modxcusvl 06a cnocoba peanusayuu usuiecko2o npakmuxkyma. B nepeom cuyuae
npakmuxym nposooumcs aubo 6 xonye 10 u 11 xnaccos, 1ubo nocne nepsoco u 6mopo2o nonyeooull 8 KaicoomM u3z 3mux Kiaccos. Bmopoti cnoco6 — smo
unmezpayus pabom NPAKmuKyma 6 cucmemy J1abopamopHulx pabom, Komopwle npo8oosIMcse npoyecce usyienus pazoena (memot). Illpu smom noo pabomamu
NPAKMUKYMA NOHUMAEMCS CaMOCMOsIMeNbHoe UCCIe008anue, KOMopoe NpPOoBOOUMCS NO PYKOBOOCMEY C8EPHYMO20, 0000wénHo20 euda 6Oe3 nouiacosoll
UHCIMPYKYUU.

B mporpamme cructema y4eHHYECKOTO SKCIEPUMEHTA, Ja00paTOpHBIX padoT M MpakTHKyMa MpPEICTaBIeHa €IWHBIM MepedyHeM. BhIOOp TeMaTHKH IS 3THX
BUJIOB YUEHHUYECKUX MPAKTHUECKUX PabOT OCYIIECTBIISCTCS yJYaCTHHKaMH 0Opa30BaTENbHOTO  MpoIecca HMCXOAS W3 OCOOCHHOCTEH  TIOypOYHOTO
TUTAHUPOBAHUS M OCHalleHus kaOuneta ¢usuku. [Ipu 3ToM oOecrmeunBaeTcs OBIageHUE OOYYAIOUTUMUCS YMEHUSMHU MPOBOAMUTH TMpPSMbIE U KOCBEHHBIE
WU3MEPEHUs, HCCIIEIOBAaHUS 3aBHCUMOCTEH (PU3MUECKUX BEIMYMHU TIOCTAHOBKY OIBITOB 110 TIPOBEPKE MPEATIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHUE yAEISEeTCs PEUICHHWI0 PAcYETHBIX M KauyeCTBEHHBIX 3amad. Ilpu 3ToM [uist pacy€THBIX 3a1ad MPHOPUTETOM SIBISIOTCS 3aJadd C SIBHO
3aJJaHHOU U HesA6HO 3a0aHHOl HU3NIECKON MOEIBIO, TO3BOJISIOIINE TMPHUMEHSATh HW3YUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaKk W3 OJHOTO pasjena Kypca,
TaK M WHTETPUPYS MPUMEHEHHE 3HAHWN M3 Pa3HBIX pa3nenioB. J[Is KaueCTBEHHBIX 3a/ad MPHOPUTETOM SIBIIIOTCS 3aJaHUs Ha OObsACHEeHHe | TMpeacKa3zaHue
poTeKaHus (PU3MUECKUX SBJICHUN U MPOIIECCOB B OKPYKAIOMIEH KU3HH, TPEOYIOIIHe BEIOOpa PU3MUECKON MOJIENHN ISl CHTYalluy PaKTHKO-OPUEHTHPOBAHHOTO
Xapakrtepa.

B cootBerctBun ¢ tpeboBanusmMu GI'OC COO k mMaTepuanbHO-TEXHUYECKOMY 00ECIEYeHHI0 y4eOHOro mpolecca Kype GU3MKu yriryOn€HHOTO U 0a30BOTO
YPOBHS B CpeJHEH NIKOJIE JODKEH HM3Yy4aThCs B YCJOBHSAX IpeIMeTHOro kadomnHera. B xabunere (hu3uKku MOMKHO OBITH HEOOXOAMMOE J1abOpaTOpPHOE
00OpynOBaHUE sl BHITIOMHEHUS YKa3aHHBIX B MPOTpaMMe YUYEHHMYECKHX OMBITOB, Ja0OpaTOPHBIX paboOT W pabdoT MpaKTUKyMa,a TakkKe JEeMOHCTPAIMOHHOE
obopyaoBaHue.



JlemoHcTpanoHHOE 060pyAoBaHHE (GOPMHUPYETCS B COOTBETCTBUU € MPUHLIUIIOM MUHUMAIbHONAOCTATOYHOCTH M 00ECTIeYnBaET OCTAHOBKY MEPEUUCICHHBIX
B MMPOTpamMMe KITFOYEBBIX JEMOHCTPALUN JIJIsI UCCIICIOBAHMS N3Y9aeMbIX SBICHHUH M TIPOIECCOB, SMITMPHUUECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
MPUMEHEHUH.

JlaboparopHoe o0OpymOBaHWE JUISI YYCHHYECKHX IMPAKTUYECKHX paboT (opMUpyeTCs B BUAEC TEMATUYCCKUX KOMILJICKTOB M OOCCIIEUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha ABYX oOywarommxcs. TemaTuueckue

KOMIUIEKTBI J1Ta0OpaTopHOro 00OpyAOBaHUS TOJIKHBI OBITH MOCTPOCHBI HAa KOMIUIEKCHOM HCIOJB30BaHHWU AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPHUTEIHHBIX CHCTEM B BUJIE IIU(PPOBBIXJIA00PATOPHIA.

HEJN U3YYEHUA YYEBHOI'O ITPEJIMETA «®PU3UKA»

OCHOBHBIMU LETSIMH U3Yy4eHUS (PU3UKH B 00IIEM 00pa30BAHUU SIBIISIOTCS:

(dhopMUpOBaHHE UHTEPECA U CTPEMIICHHSI O0yUYAIONINXCS K HAYIHOMY W3YYCHHIO TIPUPOJIBI, PA3BUTHE UXUHTEIUICKTYaIbHBIX H TBOPUYECKUX CIIOCOOHOCTEI;
pa3BUTHE TMPEICTABICHUA O HAYyYHOM METOJAC TO3HAaHWS U (OPMUPOBAHHE HWCCIICIOBATEIIECKOTOOTHOIIICHHS K OKPYKAIOIUM SIBJICHHSIM;
(dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHHSI KaK pe3yjbTara HM3Y4YCHHsS OCHOB CTPOCHHS MaTepuuu (yHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
(dbopMHpOBaHUE YMEHUN OOBSCHSATH SBJICHUS C UCIOJIb30BaHUEM (DM3MYCCKHX 3HAHUIM W HAyYHBIXJIOKA3aTCIIbCTB;

(dbopMHpOBaHUE MPEICTABICHHUN O pOJU (DU3MKU U PA3BUTHUS JAPYIHMX €CTCCTBEHHBIX HAYK, TEXHUKUU TEXHOJIOTHIA;

pazeumue npeocmaegienuli 0 803MOACHLIX chepax 6yoyuell npogeccuoHaIbHOU essmelbHOCMU, C8A3AHHbIX C (PUBUKOL, NOO20MOBKA K OdlbHeluemy
00YyYeHUI0 8 9MOM HANPABIEHUU.

JIoCTIKEHHE ITHX IeJIel 00eCTIeYMBACTCS PEIICHUEM CIICIYIOIIUX 3a/1a4 B MPoIecce U3yYeHHs Kypca GU3UKU Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus:
NpUOOPETEHUE CUCTEMbI 3HaHHWK 00 OOmMX (U3MYECKHX 3aKOHOMEPHOCTSX, 33aKOHAX, TEOPHSAX, BKIIOYas MEXaHHKY, MOJEKYJSPHYIO (HU3HKY,
AJIEKTPOJMHAMUKY, KBAHTOBYIO (DU3UKY H JIEMEHTHI aCTPODU3UKH;

(GhOpMHUPOBaHHE YMCHHH MPHUMEHITh TEOPETUYCCKUE 3HAHWS IS OOBSICHEHUS (U3HUSCKUX SIBJICHHUN B TPUPOJEC W JUIS TPHHITHS TPAKTHUECKUX
pELIECHH B MOBCEAHEBHOW JKU3HU,

OCBOEHHUE CIOCOOOB pEUICHHsS Pa3MUYHBIX 3a/lad C SBHO 3a/JlaHHOM (U3MYecKold MOJeiblo, 3a/1ay, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3/IaHue
(bu3MYECKO MOJIeNH, aJIeKBATHOW YCIIOBHUSM 33JIa4H,B TOM YHUCIIC 33]]a4 HHKEHEPHOTO XapaKTepa;
MOHUMaHKUe (PU3UUECKUX OCHOB M MPUHITUIIOB JEHCTBHS TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPEY;
OBIIaJICHHE METOJaMHU CaMOCTOSITENBHOTO IUIAHUPOBAHHUS M TMPOBEACHUA (PU3MUECKHX HKCIEPUMEHTOB, aHalHM3a M HHTEpHpeTanud HHQOpMalu,
OTpeieNIeHUs IOCTOBEPHOCTH MOTYYSHHOTO Pe3yIbTaTa;

CO3/IaHM€ YCIIOBUU JUIS Pa3BUTHUS YMEHUUN MPOEKTHO-HCCIEN0BATENIbCKON, TBOPUYECKON NeATeIbHOCTH;

pazeumue unmepeca K cghepam npopeccuoHarbHol 0esimeIbHOCmU, C83aHHOU C YUIUKOLL.

MECTO YYEBHOI'O IPEAMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC COO yrnyOonéHHBIA YpOBeHb U3ydeHUs ydeOHoro npeamera «Du3nkay Ha ypoBHE CpeaHETO OOIIero oOpa3oBaHUs BHIOMpAETCS
00y4aroIUMUCS, IUNTAHUPYIOIIUMHE MPOI0JDKEHUE 00pa30BaHUs MOCHEIMATBHOCTIM (PH3UKO-TEXHUYECKOTO TPOduUIIs.



YueOHBIM TUTAaHOM TpeaycMOTpeHo u3ydeHue pusuku B 00béMe 340 4 3a aBa ronma oOyuenus: 5 u B HeaemoB 10 u 11 knaccax, Ha 0a30BOM ypOBHE B
o0béme 136 u 3a aBa roma oOyuenust mo 2 4 B Henmemo B 10 m 11 kmaccax. B remarndeckom mnanupoBanuu it 10 u 11 kimaccoB npearonaraoTcst pe3eps
BPEMEHH, KOTOPBIA yYUTEIh MOKET UCIIOJIB30BaTh IO CBOEMY YCMOTPEHUIO, U TIOBTOPUTEIIEHO-0000IAIOIINE YPOKH.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O INIPEJIMETA «®PU3UKA» HA YPOBHE CPEJJHEI'O OBIIET'O OBPA30BAHMUA

OcBoenne ydeOHOro mpenMera «Du3nkay Ha YpOBHE CpeqHEro odOimiero obpa3zoBaHus (yrayOnE€HHBIA M 0a30BBI  ypOBEHB) JIOJDKHO  00ECIEYHBATH
AOCTHXKCHUC CICAYIOINHUX JIMYHOCTHBIX, MCTAIPCAMCTHBIX U IMPECAMCTHBIX O6p330BaTeHBHBIX PC3YJIbTATOB.

JIMIHOCTHBIE PE3YJIbTATbI

I'pasicoanckoe 6ocnumanue:
¢ chopMHPOBAHHOCTH TPAKIAHCKOM MO3UIIMU OOYYAIOMIErOCs KaK aKTUBHOTO W OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTBA;
® [PUHATUE TPAJAULUOHHBIX OOIIEYETIOBEUECKUX TYMAHUCTUYECKUX U IEMOKPATUYECKUX [IEHHOCTEH;

® TOTOBHOCTb BECTH COBMECTHYIO JAESTEIBbHOCTh B MHTEPECAX TI'PakJaHCKOIO OOIIECTBA, y4yacTBOBATbB CAaMOYNPABIEHUH B IIKOJE U JETCKO-FOHOIIECKUX
OpTaHU3aIMIX;
® YyMEHHE B3aMMOJEHCTBOBATh C COLMAIBHBIMM HHCTUTYTAMH B COOTBETCTBUM C MX (QYHKUUSIMHUU Ha3HAUCHHUEM;
® TOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOM NESATETBLHOCTH.
Ilampuomuueckoe éocnumanue:
e c(hOpMHUPOBAHHOCTb POCCUICKOM Ipa’kIaHCKON HAEHTUYHOCTH, TATPUOTU3MA;
® [[EHHOCTHOE OTHOIIEHHUE K TOCYIapCTBEHHBIM CUMBOJIaM; IOCTHKEHUSAM Poccun B pU3UKe U TEXHHKE.
/lyxoeno-upagcmeennoe ocnumanue:
e cpopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUECKOIO MIOBEICHUS;
® CrHOCOOHOCTH OLIEHMBATh CUTYAllMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
NESATENIBHOCTH YYEHOTO;
®  OCO3HAHHWE JIMYHOTO BKJIA/IA B IOCTPOEHNE YCTOMYMBOIO OYAYILETO.
Acmemuueckoe 6ocnumanue:
® HCTETUYECKOE OTHOLIEHHE K MUPY, BKIIOYasl 3CTETUKY HAYyYHOTO TBOPUECTBA, MPUCYLIETO (PU3NYECKOHHAYKE.
Tpyoosoe éocnumanue:
® UHTEpeC K pa3IMuHbIM cdepaM NpoecCHOHATBHON AEATENIbHOCTH, B TOM YHUCIIE CBA3aHHBIM C (PM3MKON M TEXHUKOW, yMEHHE COBEpILIaTh OCO3HAHHBIN
BbIOOp Oynyiieit nmpodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE dKU3HEHHbIE TIaHBI;
® TOTOBHOCTb U CIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPA30BaHUIO B 00JIaCTH (DM3HUKHU HA MPOTSHKEHUH BCEH KUBHU.
AKonocuueckoe gocnumanue:
e chopMHPOBAHHOCTBH HKOJIOTUYECKOM KYIbTYphl, OCOZHAHUE ITI00ATFHOTO XapaKTepa 3KOJIOTHYECKUXIPOOIIEM;
¢ [UIAHMPOBAaHHWE W OCYIIECTBIICHHE JCHCTBUH B OKPYXAIOLIEH Cpele Ha OCHOBE 3HAHUSA LENEHYCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA;



paciiupC€HUE OIbITa ACATCIIBHOCTHU 9KOJIOTHYECKOM HaIpaBJICHHOCTU Ha OCHOBC UMCIOIIUXCA 3HAHUM HO(i)I/ISI/IKe.

IIEHHOCI’”M HAYYHO020 NO3HAHUA:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3UYECKON HAYKU;
OCO3HAaHHE IIEHHOCTU HAyYHOW JEeSATENbHOCTH, TOTOBHOCTH B TpOIlecCe M3YyYeHHUS (PU3UKH OCYIIECTBISTh IMPOCKTHYIO U HUCCIEI0BATEIbCKYIO
NEeSATEeIbHOCTh UHAUBUIYAIBHO U B TPYIIIIE.

B mporecce 1oCTHKEHUSI IMYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS MPOrpaMMBbl cpeiHero oliiero oopasoBanus o (Gusmnke y oOydarouuxcsi COBEPILIEHCTBYETCS
IMOYUOHATLHBIL UHMELLeKM, TIPEATIONATAIOIINN c(hOPMUPOBAHHOCTH:

CaMOCO3HAaHUs1, BKIIIOYAIOLIET0 CIIOCOOHOCTh IOHUMATh CBOE AIMOLMOHAIILHOE COCTOSTHUE, BUJIETh HAIIPABICHUS Pa3BUTHs COOCTBEHHON SMOLIMOHAIBHOM
cdepsl, OBITh YBEpEHHBIM B ce0e;

camope2ynuposanys, BKIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEACHUE, CIOCOOHOCTh AAaNTHPOBATHCA K
HMOIMOHAIBHBIM U3MEHEHHSIM U TPOSIBIISATH THOKOCTH, OBITH OTKPBHITHIM HOBOMY;,

BHYmMpeHHell MOmueayuu, BKIOYAKOIIEH CTPEMIICHUE K JOCTHDKCHHUIO IEJIM U YCIeXY, ONTUMU3M,HHUIIMATHBHOCTh, YMEHUE JICHCTBOBATh, UCXOJIS U3
CBOUX BO3MO>KHOCTEH;

omMnamuy, BKIIOYAIOMEH CITOCOOHOCTh TOHUMATh AYMOIMOHAIBHOE COCTOSIHUE JIPYTHX, YUUTBHIBATH €TONPH OCYIIECTBICHUU OOIIEHHS, CIOCOOHOCTH K
COYYBCTBUIO M COTICPEIKUBAHUIO;

COYUANbHBIX HABLIKOG, BKIIOYAIONTNX CIIOCOOHOCTh BBICTPAMBATH OTHOIICHUS C JPYTUMU JIFOJBMH,3a00TUTHCS, IPOSIBIIATH UHTEPEC M pa3peniaTh
KOH(JIUKTBI.

METAIIPEIMETHBIE PE3YJIBTATbBI

YHuBepcaibHbIe MO3HABATEIbHbBIE JIeiicTBUsIBa3oBbIe JlornuecKkue a1ecTBHS:

CaMOCTOSITENIbHO (POPMYJIUPOBATH U aKTyaJIU3UPOBATh IPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

ONPEIEATh LUEIH IEATEIbHOCTH, 3a7aBaTh IapaMeTPbl U KPUTEPUH UX JOCTHUKEHNS,

BBISIBJIATH 3AKOHOMEPHOCTH U IPOTUBOPEYHNS B pACCMATPUBAEMBIX SIBICHUSIX;

pa3pabaTbiBaTh IUIaH peIIeHUs NpoOJeMbl ¢ yyéToM aHalM3a MMEIOUIMXCS MaTepUallbHBIXM HEMaTepHaIbHBIX PECYpPCOB;
BHOCUTH KOPPEKTUBBI B IEATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YNILTATOB LIENIAM, OLIEHUBATh PUCKUIIOCIECACTBUN ACATEIBHOCTH;
KOOPJIMHHUPOBATh U BBINOJHATH pabOTy B YCIOBHUSAX PEAJbHOT0, BUPTYaJbHOTO M KOMOMHUPOBAHHOTOB3aWMOAECHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBILUICHHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEM.

ba3oBble uccienoBaTeabCcKue AeiicTBHUS:

BJIaJIeTh HAYYHOI TEpMUHOJIOTHEH, KIFOUEBBIMU MOHATHIMU U METO/IaMU (PU3NYECKON HAyKH;

BJIaJIeTh HaBBIKAMH y4eOHO-MCCIIE0BATEIbCKOW U MPOEKTHON JESITENbHOCTH B 00JacTU (PU3MKH; CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY
MIOUCKY METOJIOB pelIeHHs 3a/1a4 (PU3UYECKOT0 COep KaHusl, IPUMEHEHHUIO pa3IMYHbIX METOI0B MTO3HAHUS;

BJIQ/IETh BHUJAMU JI€ATEIbHOCTH MO TOJYYEHHIO HOBOTO 3HAHUS, €ro WHTEpIpeTaluH, NMpeoOpa3oBaHUI0 M MPUMEHEHUIO0 B Pa3IMUHBIX Y4eOHBIX
CUTYyalusiX, B TOM 4YHCI€ IPU CO3JaHUU Y4EOHBIX MPOEKTOBB 00JacTH (PU3MKU;

BBISBJIATH IPUYMHHO-CIICJICTBEHHBIE CBS3M U aKTyaJlM3UpOBaTh 3a/auy, BbIIBUTaTh TUIIOTE3Yy €€ PELEHUs, HAXOAUTh apryMEHTHl Ul JOKa3aTelbCTBa



CBOMX YTBEP>KJIECHMM, 3a/aBaTh IapaMeTpbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBAThH MOJYUYECHHBIE B XOJ€ PEUICHHS 3aJaud Pe3yJbTaThl, KPUTUUYECKU OLIEHMBATh MX JOCTOBEPHOCTb, TPOTHO3UPOBATh M3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3314l B 00Pa30BaTEIbHON 1EATEIbHOCTH, B TOM UUCIIE IPU U3yYECHUHN (PU3UKU;

JTaBaTh OLICHKY HOBBIM CUTYaIlMsM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETb MIEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUIECKYIO 001aCTh )KU3HEACITEIHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1aCcTeM;

BBIJIBUTaTh HOBBIE WJEH, IpearaTb OPHUTHHAJIBHBIC IOJXOJbl W PEIICHUS; CTaBUTh MPOOJIEMBIN 337a4H, JOMYCKAIONIUE abTePHATUBHBIC
pelIeHus.

Pabora ¢ nndgopmanmeii:

BJIAACTb HABBIKAMU ITOJTYUCHUSA I/IH(bOpMaI_[I/II/I (1)I/I3I/I‘-ICCKOI‘O COACPpIKaHUA U3 NCTOUYHHUKOB PA3HBIX TUIIOB, CAMOCTOATCIIBHO OCYHICCTBJIATH IMOUCK, aHAJINU3,
CHCTEMATHU3aLMI0 U HHTEPIIPETAUI0 HHPOPMALIUHN Pa3IMYHBIX BUJOB U ()OPM IMPECTABICHHS;

OIICHUBATh JOCTOBEPHOCTH HH()OPMAIIUH;

HCIIOJIb30BaTh CPEICTBA WH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOIMH B PEIICHHMH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX M OPTraHU3aI[MOHHBIX
3a7a4 ¢ COONIOJCHUEM TpeOOBaHUN JPrOHOMHKH, TEXHHUKHA OE30MACHOCTH, TMTHEHBI, PEeCypcoCOEpe)KeHHs, MPABOBBIX M STHYECKUX HOPM, HOPM
nH()OPMAMOHHOK 0E30MMaCHOCTH;

CO371aBaTh TEKCThI (PM3MYECKOTO COJACPKAHUSA B pa3IMYHbIX (opmarax ¢ yd€ToM Ha3HA4YeHUS HWH(POpMAIMK ¥ IIEJIEBOW ayAMTOPHH, BHIOHpas
ONTHUMAJIbHYIO POPMY MPEICTABICHUS U BU3YyaIH3allH.

yHHBepcaJIbeIe KOMMYHHUKAaTHBHbIC I[EﬁCTBPIH

Oourenue:

OCYIIECTBJISTH OOIIEHNE HA YPOKaX (PU3HKU U BO BHEYPOUHOH JACSATEIHHOCTH,
pacrmo3HaBaTh MPEANOCHUTKYA KOH(MIMKTHBIX CUTYAINI U CMSTYaTh KOH(MIUKTHI;
Pa3BEPHYTO U JOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIIOIH30BAHUEM SI3BIKOBBIX CPEJICTB.

CoBMecTHAA NeATEJbLHOCTD:

MIOHUMAaTh U UCTOJIb30BATh IPEUMYILECTBA KOMAaHAHON U HHIAMBUTyalbHOM paboThI;

BbIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JIEHCTBUI C yU€TOM OOIMX MHTEPECOB U BO3MOXKHOCTEH Ka)/10T0 WieHa KOJIJIEKTHBA,

IIPUHUMATH LIEJIM COBMECTHOM JESATEIBHOCTH, OPraHW30BbIBaTh M KOOPAMHMPOBATh ACUCTBHUS MO €€ JOCTHIKEHHUIO: COCTAaBJIATh IUIaH JEHCTBUM,
pacrpesiesiaTh poJid ¢ y4€TOM MHEHUH yYaCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOThI;

OLICHUBATh Ka4yecTBO CBOETO BKJIaJia U KaXJ10T0 yyacTHMKa KOMaHAbl B  OOWMH  pe3ynbTar IO
pa3pabOTaHHBIM KPUTEPHSIM;

IpejiaraTb HOBbIE POEKTHI, OLIEHUBATH UJIEH C MMO3UILIUU HOBU3HBI, OPUTUHAIBHOCTH, MPAKTUIECKOW 3HAUMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMYECKOE MOBE/ICHUE B PA3IMYHBIX CUTYAIUSIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHUE, ObITh HMHUIIMATUBHBIM.

YHuBepcaabHbIe peryJassTUBHbIe JeiicTBUACaMoopraHu3anus:



® CaMOCTOSITENIbHO OCYLIECTBIATh MO3HABATENBHYIO JESATEIbHOCTh B 00JACTH (PU3MKH U aCTPOHOMHHM, BBIABIATH IMPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIE 3aa4H;

®  CaMOCTOSITENIFHO COCTABJIATH IJIaH PELICHUS PACUETHBIX U KAUeCTBEHHBIX 3aJ1ay, IJIaH BBHITIOJIHEHUS MPAKTHUECKOW  pabOTBhl € yYETOM  MMEIOIIUXCS
pecypcoB,  COOCTBEHHBIX  BO3MOKHOCTEH M IPEAINOYTEHU;

® J1aBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

® paclMpATh paMKU Y4€OHOIO peiMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHUH;

e JiesaTh OCO3HAHHBIN BHIOOD, ApryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEILICHUE;

®  OILICHUBATh IPUOOPETEHHBIN OIIBIT;

® CcrIocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IMPOKOM 3PYIUIMU B 00JIACTH (PU3HKH, TOCTOSHHOTIOBBIIIATH CBOW 00pa30BaTeNbHBINA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

® J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B 1€ TEIbLHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIETIM;

e BJAJCTb HAaBbIKAMU IIO3HABATEJIHOM peduieKCMH KaK OCO3HaHMS  COBEpIIAEMBIX  JEHCTBUIM MBICIUTEIbHBIX IIPOLECCOB, UX PE3YIbTATOB U
OCHOBAHUH; MCIIOJIb30BATh MPUEMBI Pe(PIEKCHH I OIICHKH CUTYAIlHH, BBIOOpPA BEPHOTO PEIICHUS;

® yMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIIEHUS 110 UX CHWKEHUIO; - MPUHUMATh MOTHBBI M apTyMEHTBI APYTUX IPU

aHaJ3e pe3yabTaToB aeaTesnbHocTy. IIpuHsATHE ceds u Apyrux:

® [IpUHUMATH ceOs, MOHNMAsi CBOM HEJOCTATKH U JIOCTOMHCTBA;

® [IPUHUMATh MOTUBBI M APTYMEHTHI IPYTUX MIPH aHATHU3€E PE3YJIbTATOB ICATEIbHOCTH;

e [pHU3HABATh CBOE MMPABO U MPABO JAPYTHX HA OLIHOKH.

INPEAMETHBIE PE3YJIbTATBI

10 kaace

B npouecce n3yuenus kypca pusnku yriyonéaHoro u 6a3oBoro ypoBHs B 10 kiacce yueHuk Hayuutcs: [loHUMaTh (IeMOHCTPUPOBATEL) posib (PU3UKU B
9KOHOMHMYECKOM, TEXHOJIOTHUECKOM, YKOJIOTHICCKOM,
COLIMAJILHOW U 3THYECKOHN cdepax AESITENbHOCTH YeJIOBEKa; POjb U MeCTO (PM3UKH B COBPEMEHHOW HAay4yHOU KapTUHE MHpA; 3HAYEeHUe
ONUCAMENLHOU, cucmemMamusupyrouei, 00vbACHUMeNbHOU

U npocHocmuyeckol QyHKyull puzuieckou meopuu — MexaHuKu, MONeKYIAPHOU QUUKU U MEPMOOU-HAMUKU, POIb Pusuieckol meopuu 8
Gopmuposanuu npeocmagieHull 0 huuecKol Kapmure Mupa,; pazanyaTh (YIUTHIBATE) YCIOBHS NIPUMEHHUMOCTH MoeNel (u3nYecKux Tenl
IpoIeccoB (sIBJIEHUH ):MHEpLUaNbHas cUcTeMa 0TcuéTa, abCOIIOTHO TBEPAOE TENI0, MaTepUalIbHas TOUKA, PABHOYCKOPEHHOE JBM)XKEHUE, CBOOOIHOE
najienre, abCoM0OTHO yrpyTast aedgopManiusi, abCOTIOTHO YIIPyroe U abCco-TI0THO HEYMPYroe CTOJKHOBEHHUS, MOJIETH Trasa, >KHIKOCTH U TBEPIIOTO
(KpHuCTaUIMYECKOro) Tena,
WJICaNIbHBIN ra3, TOYEYHBIN 3aps]l, OAHOPOTHOE AINEKTPUUECKOE MOJIE;

pa3nuyarh yciaoBus (TpaHHIIbL, 00JIaCTH) TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHMMATh BCEOOIIHI Xa-pakTep (HyHIaMEHTAbHBIX 3aKOHOB U

OrPaHUYEHHOCTH MCIIOJIB30BAHMUS YaCTHBIX 3aKOHOB; aHAIN3UPOBATh U OOBSACHATH MEXaHHYECKUE ITPOIIECCHI U SIBICHHS, HCIIOIb3Ys! OCHOBHBIE ITOJIOKEHUS



3aKOHBI MEXaHUKH (OTHOCUTEILHOCTh MEXaHHMYECKOTO ABMKECHUS, (DOPMYIIBI KHHEMATHUKH PABHO- YCKOPEHHOTO JIBWXKCHUS, npeodpazosanus I anunes
0nsl ckopocmu u nepemewjeHus, 3akoHbl HbroTOHa, npunyun ommuocumenvrocmu I anunes, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS
UMITYJIbCAU MEXAaHUYECKOW DHEPIUH, C8513b pabombl CUNbL C USMEHEHUEeM MeXAHUYeCKoU dHepaul, YCI08Us pas- HOBeCuUsi MeépO020 mena);, Ipu TOM
UCIIOJIb30BaTh MAaTEMaTHYECKOE BHIPAKEHUE 3aKOHOB, YKA3bI- 6AMb YC08US NPUMEHUMOCIU (DU3ULECKUX 3aKOH08: npeobpazosanull I anunes, 6mopoco
u mpemue203axkoHos Hviomona, 3axon06 coxpanenus uMnyibca u MeXaHu4eckol SHepeult, 3aKOHa CEMUPHO20 MALOMEHU,

aHAIN3UPOBATh U OOBSICHATH TEIUIOBBIE IPOLECCHl M SBIECHUS, UCIONB3Ys OCHOBHBIE mosiokeHHs MKT u 3aKOHBI MOJIEKYJISPHONH (GH3MKH |
TEPMOJIMHAMUKHU (CBSI3b JABJICHUS UJI€aJIbHOTO ra3a co CpeIHeM KUHETUYECKOW SHEPTHel TemIOBOro ABMKEHUS U KOHIIEHTPALIMEH ero MOJIEKYJ, CBA3b
TeM- TepaTy- pbl BELIECTBA CO CPEeIHEN KHHETUUECKOM SHepruel TerI0BOro JBUKEHUS €ro YaCcTHULI, CBSI3b J1aBjie- HUSUACATbHOr0 ra3a ¢ KOHIEHTpaluei
MOJIEKYJI U €ro TemrepaTypoil, ypaBHenue MenneneeBa— Kia- meiipoHa, nepBblii 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAaHEHUS! YHEPIHU B TEIUIOBBIX
npoueccax); MpU ITOM HCIOJIb30BaTh MAaTEMATHUUECKOE BBIPAXKEHHE 3aKOHOB, VKA3bI6AMb YCA06US NPUMEHUMOCMU ypasHeHus Menoeneesa—
Knaneupona;

AHATM3UPOBATh U OOBICHATH (ONMUCHIBATL) AJIEKTPUYECKUE SIBIICHUS, HMCIOJB3Yys OCHOBHBIC IOJIOXKE- HHUA M 3aKOHBI AJIEKTPOJWHAMUKH (3aKOH
COXpaHEHUs SJIEKTPUUYECKOTo 3apsiaa, 3akoH KynoHa, nomen- yuanrbHOCms 31eKMpoCcmamuiecKko2o nojis, NPUHYUNn CYNepno3uyuu 21eKmpuyecKux
noneu, npu IMOMYKA3bl8dsl YCI08Us npumeHumocmu 3axoua Kynona; a Taxke NpakTUUYECKHU BaKHbIE COOTHOLLIEHUS: 3a-KOHbI OMa /1 ydacTKa LNy U
JUTSL 3AMKHYTOH 3JIEKTpUYECKOl 1enn, 3akoH Jxxoyns—IJlenna, npa- suna Kupxeogha, 3axonvt @apadesi 0ns snekmponusa);

onucvieams husulecKue npoyeccyl U s6l1eHUs, UCNONb3Ys GeIUUUHbL nepemeljeHue, CKOpOCmb, YCKO- peHue, UMNYIbC meid U CUCmeMbvl mei, Cuild,
MOMeHm CUlbl, OasileHue, NOMEHYUANbHAS dHePeUsl, KU- HeMUYeCKds dHepeusl, MeXaHudeckds dHepeus, paboma Cuibvl, YeHMpoCmpemMumenbHoe
VCKOpeHUe, CUNa mAXCecmu, CUild ynpy2oCcmu, cuia mpenus, MOWHOCMb, SHEP2Us 83AUMO0elCmaUs meia ¢ 3em- 1€ 60U3U eé N08epXHOCMU, IHepIUsl
YIpy20u Oegopmayuu NPYHCUHbl, KOAUYEeCmEo Mmeniomsl, adco- II0OmHas memnepamypa menda, paboma 6 mepMoOUHAMUKe, SHYMPEHHS SHepaus
UO0eanbHo20 00HO- AMOMHO20 2a3d, paboma UoedalbHO20 2a3d, OMHOCUMENbHAA 6ladcHocmb 6030yxa, KII/[ udeanvnozo mennosozo osucamers,
NEeKMPU4ecKoe noie, HaAnPANCEHHOCMb INIEKMPUYECKO20 NOJISl, HANPANCEH- HOCMb NOJISL MOYEYHO20 3apA0ad Ul 3apSANCEHHO020 Wapa 8 8aKyyme u 6
OusieKmpuKe, NOMeHYUAal 21eKmpoCmamuyecko2o nojis, pasHocms NOMEHYUAI08, INeKMPOOBUICYWAs CUNA, CULA MOKA, HANPS- HCeHue, MOUHOCD
MOKa, 21eKMpUYecKas éMKOCmMb NI0CKO20 KOHOEHCAmopd, CONpOMUBIeHUe YU4acmKa Yenu ¢ nocled008amenbHblM U NApailelbHbIM COeOUHeHUeM
Pe3UCmopos, 3Hepausi INeKMpuU-4ecKkoeo nojs KOHOeHcamopa;

O0OBACHITH OCOOCHHOCTH MPOTEKaHUsI (PU3MUECKUX SBJIICHUM: MEXaHUUYECKOE JIBIDKCHHE, TEIJIOBOE JBHU-KEHHUE YACTHIl BEIIECTBA, TEINIOBOE PaBHOBECHE,
OpoyHOBCKOe JBWKeHHe, nudGy3us, UCapeHue, Kule- HUe W KOHJEHCAllWs, TUIaBJICHHEe W KPUCTAJUIM3AIUs, HAMPaBICHHOCTh TEIUIONEpeaayH,
ANEKTPUZALUSTEN, IKEUNOMEHYUATILHOCHL NOBEPXHOCTNU 3APAHCEHHO20 NPOBOOHUKA;

MIPOBOAMTH MCCIEAOBAHNE 3aBUCIMOCTH OJHOM (PM3MUECKON BEIHUMHBI OT IPYTOM C UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHHIA: PU STOM KOHCTPYHUPOBATh
YCTaHOBKY, (PUKCUpPOBATh pe3yJIbTaThl MOJYYEHHOW 3aBHCUMOCTH (DU3HUECKUX BEIUYUH 6 8ude 2papukos ¢ yuémom abcoromublx nocpeuHocmel
usme- peHuu,  JenaTh BBIBO/IbI 1o pe3yibTaTam WCCJICIOBAHMS,;

HpOBO,Z[I/ITB KOCBCHHLIC HU3MCPCHUA (I)I/I3I/I‘-IGCKI/IX BCJIMYHH, TIpHU 3TOM BLIGI/IpaTL ONTUMANBHEIN Me- TOJI HU3MCPCHUA, OLUCHHUBATH aOCOJIIOTHBIC H
OTHOCHUTEIIBHBIC TOTPECIIHOCTH MTPAMBIX H KOCBECHHBIX HSMCPC-HI/Iﬁ;

B nposoOums onvimvbl NO NpPOGepKe NPEONONCEHHOU 2UNOme3bl. NIAHUPOBAMb IKCHEPUMEHM, COOU- Ppamov SKCHEPUMEHMANbHYIO VYCHAHOBKY,
AHANU3UPOBAMb NOJYYEHHblE Pe3YIbmambl U 0e1ambs 8bl- 600 O CIA-Myce NPeoONHCEHHOU 2UNOmMe3bl,

coOioiaTh MpaBwiia 0e30MacHOro Tpyda MpHU TMPOBEICHUM HCCIEAOBAHMM B paMKax y4eOHOro JKC- II€- pUMEHTA, NpaKmukyma W y4eOHo-
HCCJIEIOBATEIbCKOM U MPOEKTHON AESITETLHOCTH C HCIIOJb- 30Ba-HUEM U3MEPUTEIBHBIX YCTPOUCTB U J1a00paTOpPHOTO 000pYI0BaHUS;



pemath pacu€THbIe 3a/a4u C SBHO 33JJaHHOW U Hes8HO 3a0aHHOlU (PU3MYECKON MOJENBIO: Ha OCHO- Ba- HUU aHalIM3a yCJOBHS OOOCHOBBIBATH BHIOOD
buznyecKoil MOIeNH, OTBEYAIOIICH TpeOOBaHU- SIM 3a- Ja4d, TPUMEHSTH (DOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U NOCMYIAMbl PUUYECKUX MeOPUUTIPU
UC- TOJIb30BAaHUM MAaTeMAaTUYECKUX METOJIOB peIICHHs 3aJad, MPOBOAMUTH PACYEThl HAa OCHO- BAaHUU HMMEIO- HIMXCSA JAaHHBIX, aHAJTU3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATH METO/IbI PEILICHUS CY4YETOM MOJIYyYEH-HbBIX PE3YJIbTAaTOB;

peliaTh KaueCTBEHHBIC 3a/1aull, mpebyrowue npuUMeHeHus 3HAHUL U3 PA3HbIX PA30eslo8 WKOIbHO20 Kypca (PU3UKU, a makice unmezpayuu 3Hanuti u3
opyeux npeomemos ecmecmeeHHO-HAYYHO20 YUKIA: BBHICTPAUBATh JIOTMYECKYIO IEMOYKY PAacCYKJIEHUH C OMOpoil Ha H3y4yeHHBbIE 3aKOHBI, 3aKO-
HOMCPHOCTHUU (I)I/I?;I/I‘ICCKI/IC SBJICHHA,

uUcnovL308amsb meopemudeckue 3Hanus Ojisi 00BACHEHUS OCHOBHBIX NPUHYUNOS paOOmMbl UMepu- Meib-HblX Npudbopos, MeXHUUECKUx yCcmpoucme u
MEeXHON02UYEeCKUX NPOYECccos;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PM3MKE B MOBCEJHEBHOM >KM3HM Ul oOecredeHus Oe3- OIac- HOCTU IpU oOpallleHuH ¢ npubopamu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJISi COXPAHEHHUS 310POBbs U COOIIOACHHSI HOPM IKOJIOTMYECKOTO MOBECHUS B OKPY KaIOIIEH cpefie;

NPUBOJMTH MPUMEPhI BKJIAZa POCCHUICKUX U 3apyOSKHBIX yYEHBIX-(HM3MKOB B Pa3BUTHE HAyKH, B OOB-ICHEHHE MPOLIECCOB OKPYXKAMOIIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

araiusupoeamsv U oyeHueambsv nocieocmeus 6bimoeou u npous*eodcmeeHHoﬁ OesamenvbHOCmu Yelo- 6€Kd, CESA3AHHOU C @MS’MHQCKMMM npoyeccamu, c
n03ub;uﬁ IKOI0CUYECKOU 6e3onaCHocmu, nped- cmae- JleHull o PAUUOHATITBHOM npupodonOﬂbsoeaHuu, a makxkokce pas’yMHOM UCNOTb306AHUU 0o-
CMUNICEHUL HAYKU U MEeXHONI02Ull 0151 OAbHelue20 pa3eumus 4el08eyeckoeo oouecmsd,

OPUMEHSTh pPa3IM4YHbIe CIOCOOBI paboThl ¢ HMHQOpMalHe (QU3NYECKOro coAepk aHUs C HCIOJIb30Ba- HUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHIl: TPU 3TOM HCIIOJIb30BaTh COBPEMEHHbIE MH- (Op- MAIMOHHBIE TEXHOJOTUU JIsl MOHCKA, MEepepadOoTKU U MPEIbsIBICHUS Y4eOHOU H
HAYYHO- TOIMYJISIPHOM MH(OpPMAaLWHU, CTPYKTYPUPOBAHUS W MHTEPIIPETAMH WHPOPMALUHU, TOTYICHHOW M3 PAa3TUYHBIX HUC- TOYHHKOB; KPUTUYECKU
AHAJIM3UPOBATh IMOJIYy4aCMYHO I/IH(I)OpMaI_II/IIO u oyerueantob eé docmoeepﬂocn% KAK HA OCHO6€ UMEnWUXCA 3HClHl/llZ, makK U HA OCHOoee aHaaiusa
UCMOYHUKA UH- qbopMab;uu;

npoAe6iAmb Op2anuU3aAyuUOHHRble U NO3HABAMENIbHbIE YMEHUA CAMOCMOAMENIbHO2C0 npu06pemeHuﬂ HO- 8bIX 3HAHULL 8 npoyecce 6blNOJIHEHUA NPOEKMHbIX U
YuebHOo-ucciedosamenvbckux pabom, paboTaTh B TPYIIE C BBHIOJHEHUEM PA3IUYHBIX COLMATIBHBIX POJIEH, TMIIAHUPOBATh pabOTy TPYII- MBI, PalKo-
HAJIBHO PACHpCACIATE ACATCIbHOCTh B HCCTAHAAPTHBIX CHUTyalUAX, aJICKBATHO OLICHH- BaTb BKJIAJ KaX-AOT'O M3 YYACTHUKOB TPYIIIbI B PCUHICHUC
paccMarpuBaeMoi poOJIEMBI,

NPOAGIAMb MOMUBAYUIO K OYOYUeli nPpohecCUOHATbHOU 0essmeNlbHOCU N0 CREeYUATbHOCHIAM (U3UKO-MEXHUYECK020 NPOPDUIIAL.

11 kaace
B nporecce nzyuenus kypca Guznku yrayOoia€HHOTro u 0a30B0oro ypoBHA B 11 kiacce yd4eHUK HayduTCS:

MOHUMATh (JEMOHCTPUPOBATH) POJb (PU3UKHU B SKOHOMHUYECKOH, TEXHOJOTHYECKOW, COLMATbHON U ATHUECKOH cdepax AesTeNbHOCTU YEIOBEKa; POIlb
U MecTo (U3UKH B COBPEMEHHOH HAay4YHON KapTHHE MUpPA; POJb ACTPOHOMHH B IMPAKTUYECKOW AEATEIbHOCTH 4YeJIOBeKa W JajbHeHIIeM Hay4HO-
TEXHUYECKOM Ppa3BUTHH;, 3HAYEHUe ONUCAMENbHOU, Ccucmemamusupyoueli, 00bACHUMENbHOUU NPOCHOCMUYECKOU OYHKYUL (u3uieckol meopuu
— 2JIeKMPOOUHAMUKU, CNEYUATbHOU MeopUuu OMHOCUMENbHOCMU, K8AHMO80U Qu3uku, poib (pusndeckoil Teopuu B HOPMHUPOBAHUU

HpC,Z[CTaBHCHHf/'I 0 (1)I/I3I/IHCCI(OI‘/’I KapTUHC MHpa, MECTO (pHSH‘ICCKOfI KapTUHBI MUpa B O6H_ICM pAAy COBPEMCHHLIX CCTCCTBCHHO-HAYYHBIX Hpe[[CTaBJ'IeHI/Iﬁ 0

MIPUPOJIE;
pa3nuyarh (Y4WTHIBATH) YCIOBHS NMPUMEHUMOCTH Mojened (U3NYEeCKUX Tel U TPOLECCOB (SIBICHUMN): OJHOPOIHOE 3JIEKTPUYECKOE U OJHOPOJIHOE



MarHuTHOE IO, TApMOHHYECKHE KojeOaHusl, MaTeMaTUYEeCKUl MAasTHUK, WICAbHBIM MPYXUHHBIA MasTHUK, FTApMOHUYECKHE BOJIHBI, WJCalIbHBII
KoJeOaTeNbHBINA KOHTYD, TOHKAS JIMH3a; MOZIEeeH aToMa, aTOMHOT'O siipa i KBAHTOBOUM MOJIEITH CBETA;

pasnuyath ycloBHUS (TpaHHIlbl, 00JacTH) HMPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB, HOHUMAMb 6CeoOwuti xapakmep QyHOAMEHMANbHbIX 3AKOHO8 U
02PAHUYEHHOCMb UCNOTb308AHUSL YACTIHBIX 3AKOHO8,

AQHAIM3UPOBATh U OOBACHATH DJIEKTPOMArHUTHBIE MTPOLIECCHI U SIBJICHMUS, UCIOJIb3Ys] OCHOBHBIE TIOJIOKEHHUS U 3aKOHBI 3JIEKTPOUHAMUKU U CIIEIUATIbHON
TEOPUU OTHOCUTEJIBHOCTH (3aKOH COXpPaHEHHs SJIEKTPUUYECKOro 3apsijaa, cuia Ammepa, cuia JlopeHna, 3aKOH 3JIEKTPOMarHuTHOM MHIYKIIUH, TPaBUIIO
Jlenna, cBs3p DJIC caMOMHIYKIMM B 3JEMEHTE JJIEKTPUYECKOW LENH CO CKOPOCTBbIO HM3MEHEHHUS CHIIBI TOKa; IMOCTYJaThl CHENHaTbHON Teopuu
OTHOCHUTEIIbHOCTU DUHINTECHHA);

aHAM3UPOBATh U OOBSICHATH KBAaHTOBBIE MPOLECCHI U SABICHUS, UCIIONB3YsI TIOJI0KEHUSI KBAHTOBOW (m3uKu (ypaBHeHHE DiHIITEHHA 11 GoTodddexTa,
NEepBBIA U BTOPOM MoCTyNaThl bopa, MpuHIMNI cooTHOIIEHUs HeompenenéHHocTeil ['eisendepra, 3aKkoHbl COXpaHEHUs 3apsiIOBOT0 U MacCOBOTO YHCEN U
SHEPTHUU B SIIEPHBIX PEAKLUAX, 3aKOH PaIMOAKTUBHOTO pacraja);

OMKCHIBATh (PU3UYECKUE MPOIECCHl U SBJICHUS, UCTOJIb3Ys BEIMYMHBI: HAMPSHKEHHOCTD 3JEKTPUUYECKOTO MOJIs, MOTEHIMA 3JIEKTPOCTATUYECKOrO MO,
pPa3HOCTh MOTEHLHUAIOB, JEKTPOABUKYIIAs CUjla, MHAYKIIUS MAarHUTHOTO IOJIs, MATHUTHBIN MOTOK, cujla AMIlepa, HHAYKTUBHOCTD, JJIEKTPOABIKYIIAS
CHJIa CaMOWHJIYKIIWW, SHEPTHsi MAarHUTHOTO TIOJIS HPOBOJHHKA C TOKOM, PEIATUBUCTCKHHA HMMITYIIBC, TOJHAsI DHEPTHs, SHEPrHsi MOKOS CBOOOIHOM
YaCTHUIIBI, SHEPTUS U UMITYJIbC (OTOHA, MACCOBOE YHCIIO U 3aps sApa, SHEPTHUs CBSA3H sIIpa;

OOBSICHATh OCOOCHHOCTH NPOTEKaHUs (UIUUECKUX SIBICHHUNA: DIEKTPOMArHUTHAS HMHIYKIWS, CAaMOWHIYKIHWS, PE30HAHC, WHTep(GEpEeHINs BOJH,
T paKIus, TUCIIEPCHs, TTOJIHOE BHYTPEHHEE OTpaxeHue, (hoTodnekTpudeckuit g ekt (hororddexr), anbda- u 6eTa-pacnagbl saep, raMMa- H3TyICHHE
anep; pusndeckre NPUHIMIIBI CIIEKTPAIbLHOTO aHAIKM3a U paboThI J1a3epa;

onpeoensime Hanpagienue UHOYKYUU MasHUMHO20 NOJs NPOBOOHUKA C MOKOM, culbl Amnepa u cunvl Jlopenya,

cmpoums uzodpasicenue, co30asaemoe NI0CKUM 3epKanioM, MOHKOU JTUH3OM, U PACCUUMBIEAMb €20 XAPAKMEPUCMUKU,

NPUMEHAMb  OCHOBONOAA2AIOWUe ACPOHOMUYECKUe NOHAMUS, Meopuu U 3aKOHbl Ol AHAIU3A U OOBACHEeHUSs Qu3UYecKux  npoyeccos,
APOUCXO0AWUX 8 36E30aX, 6 36E30HbIX CUCMEMAX,8 MEHCANAKMUUECKOU Cpede; O8UNHCeHUsl HeDeCHbIX mei, 280110YuU 36630 u Beenennot;
IPOBOJUTH MCCIIEOBAHUE 3aBUCHUMOCTEH (PU3MYECKMX BEIMYMH C HCIOJb30BAHUEM MPSAMBIX HM3MEPEHHH: NMPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(UKCUpPOBATh pPe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (U3UYECKUX BEIWYMH B BUAE TpauKOB ¢ y4éTOM aOCOJIOTHBIX TOTPEIIHOCTEH W3MEpeHUi,
JieNaTh BBIBOJIBI IO PE3y/IbTaTaM HUCCIIEIOBAHUS;

IIPOBOJUTh KOCBEHHBIE HM3MEpPEHHS (PU3UYECKUX BEIWYHH, TPU STOM BBIOMPATh ONTHMAIBHBIA METOJ H3MEPEHHS, OICHHBATh Aa0COIIOTHBIE M
OTHOCHTEJIbHBIE TOTPENTHOCTH MPSIMBIX U KOCBEHHBIX H3MEPEHU;

IPOBOJUTH OIBITHI 10 MIPOBEPKE MPEATOKEHHOM TUIOTE3bI: IUIAHUPOBATh SKCIIEPUMEHT, COOUpaTh SKCIEPUMEHTAIBHYIO  YCTaHOBKY, aHAJTU3UPOBATh
NOJydeHHBbIE pe3yJbTaThl U JIeNIaTh BBIBOJ O CTATyCe MPEATIOKEHHOMN TMIOTE3bl;

ONUCHIBAMb MEMOObL NOTYYEHUs. HAYYHBIX ACMPOHOMUYECKUX SHAHUL,

coOuoiaTh IpaBmiIa 0e30MacHOro TpyJda MpPU NMPOBEJCHUM HMCCIEIOBAHUN B paMKax y4eOHOro 3KCIepHMEHTa, MPaKTUKyMa U y4eOHO-
UCCJIEIOBATEIbCKOM M MPOEKTHOM  JAESITEIbHOCTHU C MCIIOIb30BAaHHEM U3MEPUTENBHBIX YCTPOICTB U 1aOOPaTOPHOro 000pyI0BaHUS;

pemiatb pacu€THbIE 337aYdl C SIBHO 33aJaHHON u HesA6HO 3a0aHHOU Qu3uyecKkol Mooenvlo. Ha OCHOBAHMM aHAIM3a YCIOBMS BBIOMpaTh (pu3nuecKue
MOJIENTH, OTBEYAIOINe TPEOOBAHUAM 3a/1aud, TIPUMEHITH (POPMYITBI, 3aKOHBI, 3AKOHOMEPHOCTH M TIOCTYJAaThl (PU3NYECKUX TEOPHH MPH HUCIOIH30BAHUU
MaTeMaTHYECKUX METOJIOB pelIeHHs 3a/1a4, IPOBOIUTH pacu€Thl HA OCHOBAaHUH



UMEIOITUXCS JTAHHBIX, aHATH3UPOBAThH PE3YJIbTaThl K KOPPEKTHPOBATh METOIBI PEIICHHS ¢ YUETOM TOJYyYSCHHBIX PE3y/IbTaTOB;

peliaTh KaueCTBEHHBIC 3a/1a4H, TpeOYIomue MPUMEHECHHS 3HAHWK M3 Pa3HBIX Pa3/IeiioB IIKOJLHOTO Kypca (GDHM3UKH, a makxdce unmeepayuu 3HAHUL U3
opyeux npeomMemos ecmeCmeeHHO-HAYUHO20 YUKIA: BbICIPAUBAMb JIOSUYECKVIO YENOYKy PACCYNHCOeHUll ¢ Onopol HA U3YYeHHble 3AKOHb,
3AKOHOMEPHOCMU U (puzuuecKue s8ieHus.;

UCNOIbL306aMb Meopemuyeckue 3Hanus 0/l 00bACHEeHUs. OCHOBHBLIX NPUHYUNOE pPAabOmvl UMEPUMENbHbIX NPUOOPOs, MeXHU4ecKux yYCmpoucme u
MEXHON02UYECKUX NPOYECCO8;

HMPHUBOJUTH MPUMEPHI BKJIAJa POCCHHCKUX M 3apYOCIKHBIX YUYEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B OOBSICHCHHE MPOIECCOB OKPYKAIOMIETO MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

AHAUBUPOBAMb U OYEHUBAMb NOCAeOCHEUs ObIMOBOU U NPOU3BOOCEEHHOL OesIMENbHOCMU Y4el08eKd, C8A3AHHOU C (QuU3UYecKUMU Npoyeccamu, ¢
nO3UYUL IKOJI02UUECKOU 0e30NacHOCmu, NPeoCmasienull 0 payuoHAIbHOM NPUPOOONONb308AHUY, A MAKHCE PA3ZYMHOM UCHONb30GAHUU OOCMUNCEHUL
HAYKU U MexHOoI02ull 0Jis1 OANIbHelue20 Pa3eumusl 4eloeeuecko20 0ouecmea;

MPUMCHSITh pa3InyYHbIC CII0COOBI paboTsI ¢ uHpOpManHe (buzHIeCcKoro COJIEp’KaHUs C HCIIOJIH30BAaHUEM COBPEMEHHBIX
WH(OPMAIMOHHBIX TEXHOJIOTHNA: TIPYU 3TOM HCIOJIH30BaTh COBPEMCHHBIE MH(POPMAIIMOHHBIC TEXHOJIOTUU JUISI TIOMCKA, MEPepaOdOTKH W MPEAbSIBICHUS
y4eOHOM M Hay4HO-TIONMYJSPHON WHGPOpPMAIMU, CTPYKTYPHPOBAHUS M HMHTEPIPETAUH WH(POPMALIUH, MOJIYYCHHOH W3 pa3IMYHBbIX HCTOYHHUKOB,
KPUTHYCCKH aHAIM3UPOBATH MOTy4aeMyl0 HH()OPMAIIMIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMECIOIIMXCS 3HAHUI, TaK U HAa OCHOBE aHAJIN3a
HUCTOYHHKA HH(POPMAIIUH;

NPOSIGIIAMb OPeAHUZAYUOHHBIE U NO3HABAMENIbHbLE YMEHUsT CAMOCMOAMENbHO20 NPUOOPEemeHUsl HOBbIX 3HAHULL 8 NPoYecce 8bINOJIHEHUS. NPOEKMHbIX U
YyuebHo-uccredosamensbckux pabom, paboTaTh B TPYIIE C UCIIOJHEHHEM PA3JIMYHbIX COIUAIBHBIX POJICH, TNIAHKPOBATh PA0OTY TPYIIIBI, PAIMOHAIBHO
pacnpeneNaTh IeATeIbHOCTh B HECTAHIAPTHBIX CHTYAIHSIX, aJlCKBATHO OIEHUBAThH BKJIAJ KAXKIOTO M3 YYACTHUKOB TPYIIIEI B PEIICHUE PacCCMATPUBAEMOM
poOJIEeMBlI;

NPOSGIANb MOMUBAYUIO K OYOyujell npoghecCUOHATbHOU OesIMeIbHOCIU N0 CNEYUATbHOCHIAM (DU3UKO- MEXHUYECKO20 — NPohusl.



COJAEPKAHUE YYEBHOI'O IIPEIMETA «®U3UKA»

10 knace

ba3oBblit ypoBeHb (2 uaca) YraybneHHslit ypoBeHb (5 yacoB) KonuuecTBo yacos DIIEKTPOHHBIE

Bcero | Konrponpabie | [IpakTuueckue (uudpoBbIe)
paboThI paboThl o0Opa3oBaTenbHbIC
pecypcesl

Tema 1. ®usuka u metojpl HayaHoro | Tema 1. @u3uka U METO/IbI HAYYHOTO MO3HaHUs (6 6

no3Hanus (2 yaca) JacoB)

®u3nka — Hayka O IIpUPOJIE. Ousuka — (QyHIaMEeHTaIbHAs HayKa O IPUPOJE. 1 bubnunorexa HOK:

HaydHbie MeTOIbI TO3HAHUS Hay4Hb1i1 MeTO/T TO3HAHUSY METOIBI UCCIICIOBAHUS https://lesson.edu.ru

OKpyKaroriero mupa. Posb (bU3nUeCKUX SBICHHUIA. DKCIICPUMEHT U TEOPUS B /lesson/79d7ab78-

HKCIEPUMEHTA U TEOPUH B nporiecce mo3HaHus npupoasl. Habmoaenne u 1e77-4faf-9158-

IIPOLIECCE MMO3HAHUS TPUPOJIBIL. 9KCIIEPUMEHT B (DHU3HKE. 68a140cled867bac

DKCIIEpUMEHT B (PU3HKE.
MonenupoBanue GpU3NIECKUX
SIBJIEHUW U MTPOLECCOB.

Hayunsblie runoressl. ®usnyeckue
3aKOHBI ¥ TeOpHH. [ paHUIIbI
MPUMEHUMO- CTU (PU3HUUECKUX

3aKOHOB. [[pHHIIUIT COOTBETCTBUS.

Ponb 1 MecTo usuku B
(hopMHUPOBAHUH COBPEMEHHOMN
Hay4YHOU KapTUHBI MUPA, B
MPaKTUYECKON AEATEIHHOCTH
JOAEH.

JHlemoncTpanuu 1. AHamoroBsie u
u(poBbIE U3MEPUTEITHHBIC

prOOPHI, KOMITBIOTEPHBIE TaTUYHKU

Cnocobvl  usmepenuss  uauyeckux — BeIUYUH
(ananocosvie  u  yugposvie - uzMepumenbHble
npudOpsl, KOMNBLIOMEPHLIE OAMYUKOBbIE CUCTEMDL).
THoepewnocmu  usmepenuil Quauueckux 6eluduH
(abcontomuas u OMHOCUMENbHAS).

MogenupoBanue (PU3NUYECKUX SBJICHUA U MPOIECCOB
(MaTrepuanipHas TOYKa, aOCOIIOTHO TBEPIOE TEJO,
uaeanbHas >KUAKOCTb, WICANbHBIM a3, TOYEYHBII
3apsin). ['unore3a. @u3znueckuii 3aK0H, TPAHUIIBI €T0
npuMeHuMocTu. dusndeckas teopus. Ponb u Mecro
¢u3uk B (POpPMHPOBAHUM COBPEMEHHOM Hay4dHOMH

KapTUHBl MHpA, B TMPAKTUYECKOM JIESATEIbHOCTH
JIIOJIEH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomeol,
NPAKMuKym

1. Usmepenue cunvl moka u HaAnpsdiceHus 8
yenu - NOCMOSHHO20 — MOKA NpuU  NOMOWU
AHANIO208bIX U YUPPOBLIX  UIMEPUMETbHBIX

kUrl1=%2F03%2F1
0
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npubopos.

2. 3nakomemeo ¢ yughposoii nabopamopueri
no ¢usuke. Illpumepvl usmepenus Gusuueckux
BeNUHUH NPU NOMOWU KOMNbIOMEPHBIX OAMYUKOS.

Tema 2. Mexannka (18 gacoB)

Tema 2. Mexanuka (35 dacoB)

2.1 Kunemaruka (5 9acoB)

Mexanunueckoe JIBUKEHUE.
OTHOCHUTENBHOCTD
MEXaHUYECKOTO JBIKEHUSL.
Cucrema otcuéra. TpaekTopusi.
[Iepemenienue, CKOPOCTb
(cpeaHsisi CKOpOCTb, MTHOBEHHAas
CKOPOCTbD) u YCKOpEHHE
MaTepualtbHOU TOYKH, ux
MPOCKIIMA HAa OCH  CHUCTEMBI
KOOpPJIMHAT. Cnoxenue

MepeMEICHU I 51 CIIOKEHHE
CKOpPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE
MPSMOJIMHEITHOE IBUKEHUE.
I'padmku 3aBUCIMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHUS, IyTU U
nepeMenieHus] MaTePUAIbHON TOUKH
OT BPEMEHH.

CBo0OoHOE najieHne. Y cCKopeHue
CBOOO/IHOTO MaJICHUSI.
KpuBonnHeliHOE ABUXKEHUE.
JIBr>keHMEe MaTepUaIbHOM TOUKH 10
OKPY’KHOCTH C IIOCTOSIHHOH 110
MOJIYJIFO CKOPOCTBIO. YTIIOBas
CKOPOCTb, TUHEHHAsA CKOPOCTb.
[Tepuon u wacTora oOpamieHus.
LleHTpocTpeMUTENBHOE YCKOPEHHE.
Texnuueckue ycmpoiicmea u
npakmuyecKoe npumMeHeHue:
CIIUJIOMETP, JBMYKEHUE CHAPSIOB,

2.1 Kunematuka (10 wacoB) MexaHuueckoe
JIBIDKEHUE. OTHOCHUTENBHOCTD MEXaHUYECKOTO
nBuxkeHus. Cucrema oTcuéra.

Ipsmas u obpamuas 3a0a4u MexaHuxu.
Paouyc-eexmop mamepuanvnoii mouku, e2o npoexyuu
Ha ocu cucmemvl koopounam. TpaekTopus.
[lepememienne, ckOpocTb  (CpeAHsisi  CKOPOCTb,
MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE MaTepUaIbHOM
TOYKH, MX MPOCKIMU HAa OCH CHUCTEMBbl KOOPAMHAT.
CrnosxeHue nepeMeleHni U ClI0)KeHNEe CKOPOCTEH.
PaBHOMEpHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOE
IBUKEHHE. 3aBUCHUMOCTh KOOPAMHAT, CKOPOCTH,
YCKOpPEHUS U MyTU MaTepUaIbHOM TOYKH OT BpEMEHHU
U uX TpaduKmy.

CBoOonmHoe  maaeHue.  YCKOpeHHE  CBOOOJIHOTO
najneHus. /leusicenue mena,

OpOUWEeHH020 NOO Y2lI0M K 20PU30OHMY. 3A8UCUMOCTb
KOOPOUHAM, CKOPOCMU U YCKOPEHUS MAMepUaibHOU
mouxu om épemenu u ux epaguxu. Kpuonuneitnoe
IBIDKEHHE. J[BrKeHue MaTepuanbHON TOYKH O
OKPYKHOCTH. YTJIOBasl ¥ JIMHEWHas CKOpocTh. Ilepron
1 yacTtoTa oOparienus. LleHTpoctpeMurenbsHoe
(HOpMalbHOE), KacaTeabHOE (TAaHTCHIIMAILHOE) U
MOJHOE YCKOPEHHE MaTepUaIbHOM TOUKH.
Texnuyeckue  ycmpoucmea U  mMeXHOLO2UYECKUE
npoyeccel: CIUIOMETp, IBIKEHHE CHAPSIOB, IICTTHHIEC,
mecTepéHuaTele W peMEHHBIE Iepefadd, CKo-
pocmubie augmoi.

Hemoncmpayuu

Mojenb CUCTEMBI OTCUETA, UILTIOCTPALIUS
KMHEMaTUYECKUX XapaKTePUCTUKIBIKEHUSI.

35

but6mmoreka [IOK:
https://lesson.edu.ru

/lesson/6eb9444f-
cda8-4f7c-988b-
08577ab1bb06?bac
kUrl=%2F03%2F1
0
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[[EMTHBIC ¥ pEMEHHBIE TTepEeIayun.
Jemoncmpayuu

1.  Mopaens cucremsl

OTCUY€Ta, WILIIOCTPALIUS

KMHEMaTU4YEeCKUX XapakK-

TEPUCTUK JIBHIKEHUSI.

2. IIpeobpazoBaHue IBIKCHHI C
UCTIOJIb30BAHUEM MPOCTHIX
MEXaHHU3MOB.

3. [Tanenue Ten B BO3ayXe U B
pa3pekeHHOM MTPOCTPAHCTBE.

4, HaOmroneHue nBUKEHNS

Tena, OpOIIEHHOTO MO YTJIOM K

TOPU30HTY U TOPU3OHTAIBHO.

5. U3mepenue yckopeHus
CBOOOHOTO TTa/ICHUS.

6. HampaBiienue ckopoctu npu
JBUKEHHUH IO OKPY>KHOCTH.

Yuenuueckuit sxcnepumenm,
Jaabopamopuble paﬁombz2

1. Usyuenwue

HEPABHOMEPHOTO JBW)KCHHS C

HENbI0 OMpPEeIeHUs] MIHOBEH-

HOW CKOPOCTH.

2.  HWccnenoBaHue

COOTHOIIICHUSI MEXKIY IYyTSIMH,

MPONICHHBIMU TEeIOM  3a

MOCIIeI0BATEIHbHBIC paBHBIC

NPOMEXKYTKH BPEMEHHU TpHU

PaBHOYCKOPEHHOM JIBUKCHHH C

Ha4yaJbHOW CKOPOCTBHIO, PAaBHOM

HYJTIO.

3. M3yuenne nBWKEHUS IIapuKa B

BSI3KOM JKUIKOCTH.
W3y4eHue nBuxeHus Tena,
OpOILIEHHOTO FOPU30HTAIIBHO.

Cnocobul uccnedosanus 08UNHCEHUII.

Hnnrocmpayus npedenvroeo nepexoda u usmepenue
MEHOBEHHOU CKOPOCMU.

[IpeoOpa3zoBanue TBUKEHUI C

UCTIOJIb30BaHUEM MEXaHU3MOB.

ITanenue Ten B BO3AyXe U B

pa3peKCHHOM MPOCTPAHCTBE.

Habmtonenue apmwkeHns Tena, OpOIIeHHOT0 MO YITIOM
K TOPU30HTY ¥ TOPU3OHTAIBHO.

Hampasiienue ckopocTy Tpy IBUKCHUU 110
OKPYXHOCTH.

Ilpeobpaszosanue y2n0601i ckopocmu 6 pedykmope.
Cpasenenue nymetl, mpaekmoputi, cKOpocmeti
OBUIICEHUSL 0OHO20 U MO20 JCemend 6 PA3HbIX
cucmemax omcuéma.

Yuenuueckuit 3xcnepumenm, n1abopamopnvie
pabomot, npakmukym VI3yde-Hue HEpaBHOMEPHOTO
JIBIDKCHUS C 1IEIIBI0 OIPEJICIICHIsSI MTHOBEHHOWCKOPO-
CTH.

Hsmepenue yckopenust npu npsamMoIuHettHoM
PABHOYCKOPEHHOM OBUNCEHUUNO HAKIOHHOU
NIOCKOCMU.

Hccnedosanue 3agucumocmu nymu om epemenu npu
PABHOYCKOPEHHOM OBUNCEHULL.

Hzmepenue yckopenus c60000H020 nadeHus
(PeKOMEHO08AHO UCNONb308AHUE YUPDPOBOL
nabopamopuu).

N3yuenue aBuxeHus tena, OpoIeHHOTro
TOPHU3OHTANIBHO. [Iposepka eunomesvl 0 npsAmMou
NPONOPYUOHATLHOU 3AGUCUMOCTIU MENCOY
O0aIbHOCMBIO NO- IEMA U HAYATNLHOU CKOPOCMBIO
mena. M3yuenue 08udicenus mena no OKPYICHOCMU C
NOCMOSHHOU NO MOOYIIO CKOPOCMBIO.
HUccnedosanue 3asucumocmu nepuooa obpaweHus
KOHUYECKO020 MAAMHUKAOM €20 Napamempos.




2.2 Jlunamuka (7 9acoB)

2.2 Jlunamuka (10 gyacoB)

[IpuHIMn OTHOCHUTEIIBHOCTH
lNanunes. [lepBblii 3akoH HproTOHA.
Nueprmans- HBIE CHCTEMBI
OTCY€Ta.

Macca Ttena. Cuna. Ilpunnun
cynepno3unuu cuii. Bropoii 3akoH
Hprorona s marepuanbHOU
Touku. Tperuit 3akoH HproToHa
JUIS. MaTEPUATIbHBIX TO- YEK.
3aKOH BCEMHUPHOIO  TATOTEHHS.
Cuna TSYKECTH. IlepBas
KOCMHYECKasi CKO- POCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec
Tena.
Tpenue. Buapl Tpenus (mokos,
CKOJIbKeHus, Kauenus). Cuia
tperus. Cyxoe Tpenue. Cuia
TPEHUsT CKOJBbXEHUS M  CHIIa
Tpenus nokosi. Koagumnuent tpe-
Husa. Cuna CONPOTUBIICHMS IIpU
JIBUKEHUM Tella B KUJIKOCTH WU
rase.
[TocTynarensHOE 1
BpallaTebHOE JBUKEHUE
abCoMIOTHO TBEPIOTO TeNa.
MOMEHT CuJIbl OTHOCUTEIBHO OCH
BpameHus. [1meyo cuibl.
YcioBust paBHOBECHST TBEPIOTO
Tena.
Texnuueckue ycmpotiicmea u
npakmuyeckoe npumeHeHue:
MOALINITHUKY, IBU)KEHNE
HCKYCCTBEHHBIX CITyTHHUKOB.
Hemoncmpayuu

1. SIBneHue nHepUUN.

ITepBoiii 3akoH HproToHa. MHepuuanbHbIE CUCTEMBI
orcuéra. IlpuHuun orHocuTensHOCTH [ ammies.
Heunepyuanvuvie cucmemvr omcuéma  (onpede-
JleHue, npumepbl).
Macca tena. Cuna. [IpuHIun cynepno3uiuu Cui.
Bropoii 3akon HeroToHa 117151 MaTepralibHON TOUKH.
Tperuii 3akoH HpI0TOHA U1 MaTEPUAIIBHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHUSI.

IKeusaneHmHocmo

2pasUMayUOHHOUU UHEPMHOU MACCHL.
Cuna TSKECTH. 3a8UCUMOCMb YCKOPEHUSL C80D00HO20
naoeHusi Om 8blCOMbvL HAO NOBEPXHOCTbIO NIIAHEMbL U
om eeoepaguueckoli wupomul. /eudxicenue HebeCHbIX
men u ux cnymuuxos. 3akonvl Kennepa. Ilepsas
KOCMHUYECKasi CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec mena,
0BUINCYULE20CSL C YCKOPEHUEM.
Cuwia Ttpenus. Cyxoe Tpenue. Cuna TpeHHUs
CKOJIBXKCHHUSI U CWJIa TpeHus mo- kos. KoadduumeHt
Tpenusi. Cusa COMpOTHUBIICHUS MPU BUKEHUH Tela B
KUJKOCTU WJIU Tas3e, eé 3asucumocms om CKOpOCmu
OMHOCUMENbHO20 OBUNCEHUS.
Jlaenenue. I'uopocmamuueckoe  Oasenenue. Cuna
Apxumeoa.
Texnuyeckue ycmpoicmea U  MeXHONI02UYECKUe
npoyeccyl. MOIUIUITHUKH, TBUKEHHUE UCKYCCTBEHHBIX
CITyTHUKOB.
Hemoncmpayuu
Habnooenue 0sudicenus men 8 uHepyuaibHoIX U
HeUHEePYUATIbHBIX CUCEMAX OMCcYéma.
Ipunyun omnocumenvsnocmu.
Kauenue 08yx yununopoe unu wapos pazmoii maccul ¢
0OUHAKOBLIM YCKOPEHUEM OMHOCUMETILHO
HeUHEPYUATbHOU CUCTNEMbL OCYEMA.
Cpasnenue pasnooelicmsayoujeil NPUIOHCEHHbIX K

but6mmoreka [{OK:
https://lesson.edu.ru
/lesson/f6508c25-
0043-4e51-8eed-
371cab4d8f13?back
Url=%2F03%2F10
%3Fterm%3D
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N

. CpaBHEHHE Macc,

B3aMMO/JICUCTBYIOIIHNX TEJI.

. Bropoii 3akox HeroTOHA.

. U3mepenue cuil.

. CioxeHue cui.

. 3aBUCHUMOCTb CHUJIBI YIIPYTOCTH
ot aedopmanmm.

7. HeBecomoctb. Bec Tema mpu
YCKOPEHHOM IOABEME U
NaJCHUH.

8. CpaBHEHHUE CUJI TPEHUS MTOKOS,
KaueHUS U CKOJIbXKEHUSI.

9. YcnoBust paBHOBECHS TBEPAOTO
Tena. Buael paBHOBeCH.

Yuenuueckuit sxcnepumenm,
aadopamopubvle padomuol

1. N3yuenue nBuxeHus opycka mno
HAKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCHUMOCTH CUIT
yIPYrOCTH, BO3HUKAIOIIUX B
MPYXUHE U PE3UHOBOM 00pasIie, OT
ux JaeGpopMaIiuH.

3. UccnenoBanue ycmoBHid
paBHOBECHSI TBEPAOTIO TENA,
MMEIOIIETO OCh BPALECHUS.

o O Ww

meny cuil ¢ npou3gedeHuem Maccbl mena Ha e2o
VCKOpeHUe 8 UHePYUATbHOU cucmeme Omc4éma.
Pasencmeo cun, 6o3nuxarowux 6 pesyismame
e3aumooeticmeusi men. Mzmepenuemacc no
83AUMOOEUCMBUIO.

Hesecomocmo.

Bec Tena npu yckopeHHOM NOABEME U TTAJICHHH.
LlenmpobesicHvle mexanusmol.

CpaBHeHUE CHIT TPEHUS MTOKOS, KAUCHUS i CKOJIbKCHHUS.
Yuenuueckuiit  rxkcnepumenm,  nabopamophbvie
pabomot, NPAKMUKYM N3mepenne
paBHOJCICTBYIOIIEH CHJI IIpU JABMKEHUM Opycka Io
HAKJIOHHOM MJIOCKOCTH.

IIposepka eunomeswvi 0 HezasucumMocmu

8pemenU 08UdICeHUs1 OPYCKA NOHAKIIOHHOU

NIOCKOCMU HA 3A0AHHOe PACCMOSAHUE ON €20

maccol.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIINUX B TPYKHUHE U PE3HHOBOM 00pasiie, OT
ux nedopmanuu.

H3yuenue osudicenusi cucmemul mej, C8s3AHHbIX
HUMbI0, NePeKUHYmou ye-pe3né2Kuti OJ10K.

Hzmepenue xosghgpuyuenma mpenus no eeruduHe
yenoeozo xoaghpuyuenma sagucumocmu Fup(N).
Hccneoosanue 0sudicenus opycka no HaK10HHOU
NJIOCKOCMU C NePeMEeHHbIMKOIuyueHmom

MpPeHUsL.

H3yuenue dsusicenus epyza Ha 8ay ¢ mpeHuem.

2.3 Cratuka tBepaoro tena (5 yacos)

AbcomotHo TBEpHoe Teno. lloctymarenbHoe U
BpalllaTeIbHOE IBMXKEHHE TBEPAOro Tejaa. MOMEHT
CHJIBI OTHOCHUTEIIbHO OCH BpamieHus. [lnedo cuibl.
CrnoxxeHue cwil, IPUIOKEHHBIX K TBEPIOMY TeEIy.
[lenTp TsKECTH TEna. Y CIOBUS PAaBHOBECHS TBEPAOTO
Tena. YCTOMUMBOE, HEYCTOHYMBOE, Oe3pa3nyHoe
paBHOBECHE.

bu6auoreka IOK:
https://lesson.edu.ru
/lesson/6184a622-
d203-479d-bd27-
0513086¢55d9?bac
kUrl=%2F03%2F1
0%3Fterm%3D
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Texnuueckue ycmpoticmea U — MEXHOLOSUYECKUE
npoyeccvl:  KPOHIITEHWH, CTPOUTENIbHBIM  KpaH,
pemeryarbie KOHCTPYKIIUH.

Hemoncmpayuu

VYcnoBus paBHOBecHs. Buapl paBHOBeCH .
Yuenuueckuii sxkcnepumenm, nadbopamopuvie
paoomot, npakmukym ViccienoBanue ycaoBUid
paBHOBECHsI TBEPJOTO Tejla, UMEIOLIET0 OCh Bpa-
LICHUS.

KoncTpynpoBanue KpOHIITEMHOB U pac4€T CUII
ynpyrocty. 3yuyenune ycToiunuBoCTH TBEPAOTO TENA,
MMEIOUIETO IIJI0LIA/1b ONOPBI.

2.3 3aKOHBI COXPAaHEHHS B MEXaHUKE
(6 gacon)

2.4 3akoHbl coxpaneHus B Mexanuke (10 gacoB)

Nmnynbc maTepuanbHON TOUKU
(Tena), cuCTeMbl MaTEPHATBHBIX
To4eK. Ummyinbe cumel u
M3MEHEHUE UMITYJIbCa TEea.
3aKOH COXpaHEHMs UMITYJIbCA.
PeaxtusHoe nBmxenue.Padbora
CUJIbl. MOIIHOCTH CHUJIBI.
Kunernueckas sneprus
MarepuanbHOU ToUuku. Teopema
00 M3MEHEHUU KNHETUYEeCKON
SHEPIUU.

[loTeHnumanpHas >Heprusi.
[ToTennuanpHas SHEPTHUsS YIPYTo
neOopMUPOBAHHOM MPYKUHBI.
[ToreHimanpHas 3Heprus Tena
BOIM3U MOBepXHOCTH 3emud. [loTeH-
[AATBHBIE U HETIOTEHIIUATBHEIE
cuibl. CBsI3b pabOTHI HEMTOTEHIIUATh-
HBIX CHJI CU3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI
TeN. 3aKOH COXpaHEHHs MeXa-
HUYECKOW SHEPTUH.

HmMnynbc MaTepuanbHON TOYKH, CUCTEMBI
MaTepUaIbHbIX TOYEK. [lenmpmacc cucmemul
MamepuanvHvlx moyek. Teopema o 0gudiceHuu
yenmpa macc.

HMMnynec cuibl 1 M13MEHEHUE UMITYJIbCA TEJIA.

3aKOH COXpaHEHMsI UM-ITyJIbCa.

PeakTuBHOE IBUKEHUE.

Momenm umnynvca MamepuanrbHoOl MOYKU.
IIpedcmasnenue o coxpaHeHUUMOMEHMA UMNYIbCA 6
YEHMPAanbHbIX NOJIAX.

PaboTa cuibl Ha MajloM U Ha KOHEUHOM
nepemenieHuu. I paghuueckoenpedcmasinenue
pabomul cunvl. MOIHOCTD CUJIBIL.

Kunernueckas sHeprus MarepuanbHoi Touku. Teopema
00 MU3MEHEHUH KMHETUYECKOM SHepruy MaTepraabHON
TOUKH.

[ToTeHnManbHBIE M HETIOTEHIIMAJIBHBIE CUIIBI.
Ilomenyuanvnas snepeus. [lomenyuanvnas snepeus
YApY20 0ehOpMUPOBAHHOU NPYIHCUHBI.
Iomenyuanvnas snepeusi meaia 8 0OHOPOOHOM
epasumayuonnom none. [lomenyuanvnas snepaus
mena  2pasumayuOHHOM nojie 0OHOPOOHO20 Uapa

bubmuoreka IIOK:
https://lesson.edu.ru
/lesson/7085bd71-
8064-4cel-abe7-
132b92a518f2?back
Url=%2F03%2F10
%3Fterm%3D
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Ynpyrue v Heynpyrue
CTOJIKHOBEHHUSI.

Texnuueckue ycmpotiicmea u
NpaKmuyeckoe npumeHeHue:
BOJOMET, KONEDP,PYKUHHBIN
MACTOJIET, IBUKEHUE PAKET.
Jemoncmpayuu

1. 3akoH coxpaHeHus UMITyJIbCa.

2. PeakTuBHOE JIBIKEHHE.

3. [lepexox moTeHIUATHHON
SHEPrUU B KHHETUYECKYIO U
o0OpaTHo.

Yuenuueckuii 3xcnepumenm,
Jaabopamopusle padomul

1.  Usyuenue abCcoONMOTHO

HEYIPYToro yaapa ¢

MOMOIIBIO IBYX OJIMHAKOBBIX

HUTSHBIX MAsTHHKOB.

2.  HccnenoBaHue cBsi3u

paboThI CHIIBI C ©BMEHEHHEM

MEXaHMYECKOM YHEPTHH Tea

Ha MPUMEPE PACTHKEHUS

PE3UHOBOTO KI'yTa.

(6nympu u éne wapa). Bmopasa kocmuyeckas
ckopocms. Tpemuvs Kocmuueckas cKOpocmb.
Cesi3b  pa®OTBl HE TOTEHIMAIBHBIX CHI C
W3MEHECHUEM MEXaHHUYECKON YHEPTHH CHUCTEMBI TEll.
3aKOH  COXpaHCHHS MEXaHWYEeCKOH JHEprum.
Ynpyeue uneynpyaue cmoaknosenus.
Ypasnenue Bepuynnu ons udeanvHOU HCUOKOCHU
KaK criedcmeue 3aKOHAd COXPAHEeHUs Mexanuieckou
SHepauU.
Texnuueckue ycmpoiucmea U MeXHONIO0SUYECKUe
npoyeccvl: JBUKCHHUE paKeT, BOJOMET, KOmEp,
OPYKUHHBIA ~ MHUCTONET,  2UPOCKON,  qhucypHoe
KamaHue Ha KOHbKAX.
Hemoncmpayuu
3aKOH COXpaHEHHs MMITyJbca. PeakTHBHOE JBUKCHUE.
Hzmepenue mowpocmu cuibi.
Hsmenenue snepeuu mena npu cogepuieHuu pabomal.
B3anmMHuble npeBpanieHuss KHHETUYECKON U
MOTEHIMAIBHON SHEPTrUd IpHU
JEHCTBUM Ha TEIO CHJIBI TSHKECTH W CHIIBI YIIPYT'OCTH.
CoxpaneHnue 3Hepauu npu c60000HOM NAOEHUU.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel,
RPAKMUKym
1. Usmepenue umnynvca meia no mopmMo3HOMY NYymu.
2. U3mepenue cunvl mseu, CKOpOCMuU MOOenu
INEKMPOMOOUTIAL U MOUHOCMU CUTLLL MALU.
3. CpasHenue usMeHeHUss UMNYIbCa meid ¢
UMNYTIbCOM CUTDL.
4. Hccnedosanue coXpaneHus UMNYIbca npu ynpy2om
83aUMOOCUCMBUU.
5. H3mepenue KuHemuyeckoll sHepauy meua no
MOPMO3HOMY NYMU.
6. CpasHnenue uzmeHeHUss NOMEHYUATbHOU
SHepaUU NPYHCUHBL C pAOOMOUCUTILL MPEHUSL.
Onpeoenenue pabomul Cuiibl mperus NPu OBUNCEHUU
meJjia no HaKIOHHOUNIOCKOCTIU.




Tema 3. MonexynsapHas pusnka u
TepMoiMHamMuKa (24 daca)

Tema 3. MonekyisipHas ¢pusnka U TepMoanHamuka (49
4acoB)

3.1 OCHOBBI MOJIEKYIISIPHO-
KHHETHUYECKOM Teopuu (9 4acoB)

3.1 OcHOBBI MOJIEKYJIIPHO-KHHETHYECKOH Teopun (15
YacoB)

15

OcHoBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON

TEOpUHU u 170:¢ OIBITHOE
000CHOBaHUE. BbpoyHnoBckoe

newkenue. Juddysusa. Xapakrep
JNBIKEHUS U B3aUMOJCHCTBUSA
yacTUl]  BewectBa.  Mogenu
CTPOECHUSI Ta30B, KUJIKOCTEH U
TBEPABIX TE€d U OOBACHEHUE
CBOWCTB BENIECTBA HA OCHOBE
3TUX MOJIEJIEN.

Macca u pa3Mepbl MOJIEKYIL.
KonnuectBo BeniecTna.
[Tocrosnnas ABoraapo.TemnnoBoe
paBHOBecue. TemnepaTtypa u €€
n3mepenue. [llkana temneparyp
Lenscusi. Moaenb uaeaabHOTO
raza. OCHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO- KUHETUYECKOM
TEOPHUH UICATBHOTO Ta3a.
AOcomtoTHas TemiepaTrypa Kak
Me-pa CpeaHeld KHHETUYECKON
SHEPTUH TETJIOBOTO JIBHKECHUS
YacTHI] Trasa.

[IIxana remneparyp KenbBuHa.
["a30BbI€ 3aKOHBI. Y paBHEHUE
MenneneeBa—KunarneiipoHa.
3axoH [lanprona. M3ompoueccsl

B HJICAILHOM Ta3e C I0o-
CTOSIHHBIM KOJINYECTBOM
BemiectBa. ['padguueckoe
MPEJCTaBICHUE U30IPO- LIECCOB:

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-

kuHeTHndeckort Teopuu (MKT), nxomnbeiTHOE
obocHoBanue. Jluddysus. bpoyHosckoe

JIBUXKEHHE. XapaKTep

JBUKCHHS M B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mogenu cTpoeHus Ta30B,KUAKOCTEN U TBEPIBIX

Ten U 00BsCHEHUE CBOMCTB BEIIECTBA HA OCHOBE

3TUX Mozenel. Macca U pa3Mepbl MOJIEKYIT

(aromoB). KonnuectBo BemecTBa. [locTosnnas
ABorazpo.

TemnnoBoe paBHOBecue. Temmneparypa u

cnocoOb! e€ n3mepenus. lllkanaremneparyp
Lenbcus.

Mogenb naeansaoro raza B MKT: wactunel raza
JBUKYTCS XaOTHUECKUUHE B3aUMOJICHCTBYIOT IPYT

C IpyrOM.

I"az0oBbI€ 3aK0HBI. YpaBHEHUE MeHieneeBa—
Knaneiipona.

AOGcomoTHas TemrepaTypa (IIKaiza TeMneparyp
KenbBuna). 3akon /lanb-ToHa.

N3omporeccsl B uAealbHOM r'a3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BelecTBa.l paduueckoe mpencraBieHne
M30IIPOLECCOB: N30TEPMA, U30X0Pa, U30-

Oapa.

CBs3p MEXIy JaBICHUEM U CpPEAHEH KHHETHUYECKOU
SHEPTUe TMOCTYNaTENIbHOTO TEIJIOBOTO JABUKECHUS
MOJIEKYJT HJIeaTbHOTO Tra3a (OCHOBHOE YpaBHEHHE
MKT wuneansHoTrO Ta3a).

Ces13b abCOMOMHOU MeMnepantypbl mepmMoOUHAMUYECKOL
cucmemvl co cpeoHell KUHemu4ecKou sHepaueti
HOCIYNamenbHO20 MeNNI08020 OBUNCEHUSL €€ Yacmuly.
Texnuueckue ycmpotcmeda u mexHoa02uiecKue

bubnunoteka LHOK:
https://lesson.edu.ru
/lesson/3ae96¢60-
646f-449b-93d5-
736acd86bdad?bac
kUrl=%2F03%2F1
0%3Fterm%3D
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M30TepMa, U30X0pa, u306apa.
Texnuueckue ycmpotiicmea u
npaKmuyecKoe npumMeHeHue:
TepMOMETp, 6apo-MeTp.
Jemoncmpayuu

1. OnbITHI, TOKA3LIBAIOIINEC
JTUCKPETHOE CTPOEHHUE BEIICCTRA,

dororpaduu MoneKyI
OpPraHUYECKUX COCTUHEHHIH.
2. OnbiTh 10 UG GYy3UH
JKUJIKOCTEN U ra3oB.
3. Moaens OGpOyHOBCKOTO
JIBUKCHHUSI.
5. Mopeinb onbiTa
[Hrepna. OnbIThI,
JTOKa3bIBAIOIIHE
CYIIIECTBOBAHHE
MEXXMOJIEKYISIPHOTO
B3aUMO/JICUCTBUA.

6. Moenb, WILTIOCTpUpPYIOLIas

MIPUPOJTY TABIICHUS Ta3a Ha
CTCHKH COCy/ia.
7. OnbITHI,

HWJUTIOCTPUPYIOIIUC YPABHCHUEC

COCTOSTHUS HJICATBHOTO Ta3a,
U30-TIPOLIECCHI.

Yuenuueckuit sxcnepumenm,

Jaabdopamopusle padomul
1. Onpenenenue Macchbl
BO3/yXa B KJJaCCHOM KOMHAaTe
Ha OCHOBE M3MEPEeHUI 00BhEMa
KOMHATBI, JTABJICHUS U
TEMIEPaTyphl BO3/1yXa B HEH.

4. UccnenoBanue 3aBUCUMOCTH
MEX]Ty ITapaMeTpaMu COCTOSTHUS

Pa3pCIKCHHOTO I'a3a.

npoyeccol: TEPMOMETP, OAPOMETP, HoLYUeHUe
HaHOMAamepuaios.

Hemoncmpayuu

Mopnenu qBUKEHHS 9acTHUII BemecTBa. Moienb
OpOYHOBCKOTO JTBH)KCHUSI.

Buoeopoauk ¢ 3anucwo peanbHo2o OpoyHO8CKO20
08UIICEHUS.

Huddyszus xuakocreit. Monens onbita LlTepHa.
[TpuTskeHnEe MOJIEKYII.

Mozenu KpUCTaUIMIECKUX PEIIETOK.

Habmionenue u uccineoBanne n30MpoIeccoB.
Yuenuueckuit  sxcnepumenm,  nabopamopmvie
pabomst, npakmukym Hccredosanue npoyecca
YCMAHOBNIEHUsL MEeNI08020 PABHOGeCUs. Npu  Mmen-
1000 MeHeMmeHcAY 2opsadell U X0N00HOU 8000II.
H3zyuenue uzomepmuueckozo npoyecca
(PeKOMEHO0BAHO UCNOIL30BAHUECYUDPOBOTL
nabopamopuu).

Uzyuenue  uzoxoprozo  npoyecca.  H3zyuenue
uzobaprnoco  npoyecca. Ilposepka  ypasHenus
COCMOANUAL.




3.2 OcHoBbl TepmoanHamuku (10
4acoB)

3.2 OcHoBbI TepMoarHaMHKH (20 gyacoB)

20

TepmonunamMudeckas cucTema.
BryTtpenusis sHeprus
TEPMOTUHAMHYECKON CHCTEMBI 1
CIocOOBI €€ U3MEHEHNS.
KonuuecTBo TemnoTs! u padora.
BuyTpenHss sHeprus
OJHOATOMHOI'0 HJCaIbHOTO
rasa. Bunp! Teruionepenaun:
TEIUIONPOBOIHOCTh, KOHBEKITHS,
U3JIydyeHue. Y aenbHas
TEIMIOEMKOCTh BEILIECTBA.
KonuyecTBo TEIIoTHI IpH

TeIIonepeaye.
Iloustue 00 anuadaTHOM
rnpouecce. ITepBoIit 3aKOH

tepMoguHamuku.  [Ipumenenue
[IEPBOr0 3aKOHA TEPMOAMHAMHUKHU
K wu3ompoueccaM. ['paduyeckas
UHTEpIIpeTanys padoThl rasa.
Bropoii 3akoH TepMOAMHAMUKH.
HeoOpatumocTs nporieccoB B
npupoae. TemnoBple MallIuHEIL.
[TpuHIMIIBI 1EMCTBUS TETIOBBIX
maiuuH. [IpeoOpa3oBanus 3Hepruu B
TeraoBbIX MamuHax. KITJI TermoBoit
Mammesl. [ukn Kap-no n ero KIT/.
DKoJ0ru4ecKue npooaeMbl
TEIJI09HEPTETUKU.
Texnuueckue ycmpotiicmea u
npakmuyecKoe npumeHeHue:
JIBUTATEb BHYTPEHHETO
cropaHusi, ObITOBOI
XOJIOJIUIIBHUK, KOHTUIIOHED.

1.  Jemoncmpayuu

Tepmoounamuuecxas (T/]) cucmema. 3adoanue snewHux
yenosutl 01 T/ cucmemvl. Buewnue u snympennue
napamempuwi. [lapamempor T/] cucmemol

KAk cpeOHue 3Ha4eHUs 8elUYUH, ONUCHIBAIOUUX

eé cocmosHue Ha MUKPOCKONUYECKOM YPOBHE.
Hynesoe nauano mepmoounamuxu.
Camonpouseonvnas peraxcayus T/ cucmemul k
Meni080My PAGHOBECUIO.

Mopnenp uneanbHOro raza B TEpMOIMHAMUKE —
CHCTeMa ypaBHEHMI: ypaBHeHUE MeHieneeBa—
Kitaneiipona u BeIpaskeHHE JUIsl BHYyTPEHHEW SHEPIHUH.
VYcnoBust IPpUMEHUMOCTH 3TOW MOJEIIN: HU3KAast
KOHIICHTpAIMs YaCTHIl, BLICOKHE TEMIIEPATYPHI.
BolpaxxeHue 111 BHyTpEHHEH S3HEPrur 0JJHOATOMHOTO
UJEAIbHOTO ra3a.

Keasucmamuueckue u necmamuyeckue npoyeccuwl.
DeMeHTapHas paboTta B TEPMOJIMHAMUKE.
Brraucnenue pabotsl mo rpaduky mpormecca Ha pV-
JuarpaMme.

Temnonepenaya kak cnocod N3MEHEHUS! BHYTPEHHEH
sHepruu T]l cucteMbl 6€3 cCoBepilieHUs paOOTHI.
KoHnBekuus, TenaonpoBoAHOCTb, u3nyueHue. Ko-
JUYECTBO TEIUIOTHI. TermIoéMKOCTh Tena. YoenvHas u
MOJAPHAS MeNnoEMKOCMU gewjecmed. Ypasnenue
Matiepa. Y nenpHast TEIJI0Ta CrOPAHUS TOIJIMBA.
Pacuér xonuuecTBa TEMIOTHI MPU TEIUIONEPEaAAUE.
[Tonsatue 06 anuabatHom mporiecce. [lepBriii 3akoH
TepMoAMHAMUKH. BHyTpeHHss sneprusi. KonnuecTBo
TETJIOTHI U pab0Ta KaKk Mepbl N3MEHEHUsI BHYTPEHHEH
sHepruu T/l cucremsl.

BTopoii 3aKk0H TEpMOAMHAMUKH 711 PABHOBECHBIX
IIPOLIECCOB: Yepe3 3a/laHHOE PABHOBECHOE

cocrosaue T/] cuctembl MPOXOAUT €IMHCTBEHHAS
aauabata. AOcomnoTHas Temneparypa. Bropoii

but6mmoreka [{OK:
https://lesson.edu.ru

/lesson/ec7675d9-
6af4-4ee6-bbfe-
51a0a1d0ff87?back
Url=%2F03%2F10
%3Fterm%3D
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H3meHeHne BHYyTpeHHEN
SHEPTrUH TeJa MPU COBEPIICHUN
paboThI: BBUIET MTPOOKH M3
OYTBUIKHM TIOJ1 ACHCTBUEM
CKaToro BO3/1yXa, HarpeBaHUe
a¢upa BIaTyHHOH TpyOKe
MYTEM TPEHHUS
(BuICOIEMOHCTpAITHS ).
2.  V3meHenwue
BHYTPEHHEH YHEPTUHN
(TeMmieparypsl) Tejia pu
TEeIUIo-Tiepe-/aye.
3. OmnpIT o agnabaTHOMY
pacIIMpeHHIo Bo3ayXa (OMBIT C
BO3JIYIIIHBIMOT-HUBOM).
4, Mopenu napoBoi
TypOUHBI, IBUTATEIIS
BHYTPEHHETO CTOpaHus, peak-
TUB-HOTO JIBUTATEIs.
Yuenuueckuii 3xcnepumenm,
aadopamopubvle padomul
1. smepenue ynenbHOU
TETUIOEMKOCTH.

3aKOH TePMOJUHAMUKH JJI1 HEPABHOBECHBIX
MIPOLIECCOB: HEBO3MOXKHO MEpelaTh TEIIOTY OT
0oJee XOIOHOTOTENA K OoJiee HarpeTomy 0e3
komrieHcanuu (Kmnaysuyc). HeoGpatumocTsb
MPUPOAHBIX ITpoueccoB. [IpuHIUITBI AENCTBUS
TEIUIOBBIX MaIIHH.

KIIJA. Makcumansnoe 3Hauenue KII/I. [ukn Kapno.
DKOJIOTUYECKHUE ACTIEKThI UCTIOIb30BAaHUS TETLIOBBIX
nsurareneil. TernoBoe 3arps3HEHNUE OKPYKAIOIIEH
CpEIBL.

Texnuueckue ycmpotcmea u mexHoa02udecKue
npoyeccol: XOMOIMIbHUK, KOHIUIIUOHED, JU3eIbHBINA
U KapOIOpaTOpHBINA JBUTATENH, naposas mypouna,
NONYYeHUe CGEPXHUSKUX MeMNnepamyp, YmMuiusayus
«Menjlo8blX» 0MX0008 C UCNOIb308AHUEM MENI08020
Hacoca, ymuauzayus 61uoopeaHuiecKko20 monausd
07151 8bIpAOOMKU «MENTIOBOUY U DNIEKMPOIHEPSUL.
Hemoncmpayuu

1. 3MmeHeHue TeMIiepaTypbl py ainadaTHuecKoM

pacimmpeHu.

2. Bo3nymiHoe orHuBo.

3. CpaBHEHHE yICTBHBIX TEIIIOEMKOCTEH BEIIECTB.

4. CriocoObl U3MEHEHHsI BHYTPEHHEH SHEpIrUu.

5. UccnenoBanue aguabaTHOro mpoiecca.

6. Komnsvromepmvie moodenu meniogulx oguzameinell.
Yuenuueckuit sxkcnepumenm, nabopamopnuvie pabomot,
NPAKMUKym

1. 3mepeHue yAeIbHON TEIUIOEMKOCTH.

2. Hccredosanue npoyecca ocmvl8anisl 6eujecmad.

3. Uccneoosanue aduabammnoeo npoyecca.
H3zyuenue 63aumocesasu suepeun MexdcMoNeKyIApHO20
83auMooelcmeus — u memnepamypol KUneuus
HrcuoKocmell.

3.3 ArperaTHbl€ COCTOSIHHS
BemectBa. ®azoBbie nepexoast (5
9JacoB)

3.3 ArperaTtHbie cocTOsIHHS BetiecTBa. DazoBbie
nepexobl (14 yacos)

[TapoobpazoBanue u

Hap006pa30BaHHe 1 KOHJCHCaIus. I/IcnapeHHe n

14

bubnunoteka LIOK:




KoHJeHcauus. Mcmapenue u
KHUIICHUE. AoOcomoTHas u
OTHOCHUTEJIbHAS BJIQ)KHOCTb
Bo3ayxa. HacelmeHnHsini —nap.
VY nenpHas TEeIUIoTa
napooOpa3oBaHus. 3aBUCUMOCTH
TEMIEPATYPbl  KUIECHUS  OT
JaBJICHHUS.

TBépnoe teno. Kpucrannuueckue
u amop(Hble Tena. AHU30TPOIUS
CBOWCTB KpuCTaIOB. Kuukue

KpUCTaJLIbIL. CoBpeMeHHbIE
MaTEpUAIIBL. [lnaBnenue u
KpUCTAJUIU3aLUA. VnenbHas
TEIIoTa ILJIABJICHMUSI.
Cybnumarus.

VYpaBHeHuUE TEIIOBOro OaaHca.
Texnuueckue ycmpoﬁcmea u

npakmuieckoe npumeHeHue:
TUTPOMET] u TICUXPOMETP,
KaJIOpUMETD, TEXHOJIOTUH
MOJTy4YeHUs COBPEMEHHBIX
MarepuajioB, B TOM  YHCIE
HaHOMaTepHaJoB, u
HAHOTCXHOJIOTHUU.
Hemoncmpayuu

1. CBoiicTBa HAaCBILIIEHHBIX MAPOB.

2. Kunienvie mpu moHMKEHHOM
JIaBJICHUHU.

3. CriocoOb! n3MepeHus
BJI&KHOCTH.

4. HaGnroneHue HarpeBaHus u

IUTAaBJICHUS KPUCTAJIMICCKOI'O

BEIECTBA.
5. JleMOHCTpalusi KpUCTAILIIOB.
Yuenuueckuii 3xcnepumenm,

KHUIICHUE. Y IebHAS TEIJIOTa MapooOpa3oBaHusl.
HaceblmeHHbie 1 HEHACHIIIIEHHBIE MAPHI.
KauecTBeHHast 3aBUCUMOCTb IUIOTHOCTH U

JIaBJICHUS HACBHIIICHHOTO Mapa OT TEMIEPATYPhI, UX
HE3aBHCHUMOCTh OT 00BhEMAa HACBIILIEHHOTO Mapa.
3aBUCHUMOCTD TEMIIEpATyphl KUTICHUS OT JaBJICHUS

B KUJKOCTH.

BnaxxnocTs Bo3nyxa. AOCONIOTHASI U OTHOCUTEIbHAS
BIIaXXHOCTb. TBEpHoeTeno. Kpucraumueckue u
amop(HbIe Teraa. AHU30TPONHSI CBOUCTB KPUCTAJLIOB.
[InaBnenue u kpucrauMzanys. Y 1enbHas TEIIoTa
riaBieHus. Cyomumanusi.

Hepopmayuu meépoozo mena. Pacmscenue u
corcamue. Cosue. MooyneFOnea. Ilpeden ynpyaux
degopmayuil.

Tennosoe pacuiupernue dcuokocmeti u meeépovix

mein, 00bEMHOEe U JTUHElIHOe paCuUupeHuUe.
Aneapmonuzm menyogwix Koiebanuii yacmuy
8ewjecmearkax nPUYUHa menio8o2o pacuiupenus

mejl (Ha KayecmeeHHOM YPOsHe).

IIpeobpaszosanue suepeuu 6 (hazosvix nepexooax.
Ypasuenue mennosozobananca.

llosepxnocmnoe  namsowcenue.  Kosgpgpuyuenm
NOBEPXHOCMHO20 HAMANCEHUSL. Kanunnapnwie
SA61eHUSI. Jlasnenue noo UCKPUBNIEHHOU
nosepxnocmoio scuoxocmu. Qopmyna Jlannaca.
Texnuueckue ycmpoucmea u mexHoaro2uiecKue
npoyeccyl: KUJKUE KPUCTAIIbI, COBPEMEHHBIE
MaTepHuabl.

Hemoncmpayuu

TennoBoe pacmmpenue. CBONCTBA HACKHIIIEHHBIX
napoB. Kunenue. Kunenue npu noHM>XeHHOM
JTaBJICHUU.

H3mepenue cunbt n06epxHOCMHO20

Hamsadcenust. Onvimol ¢ MblIbHLIMUNIEHKAMU.
Cmauusanue. Kanunnsapuvle aenenus. Mooenu

https://lesson.edu.ru
/lesson/e5a85fa8-
8c32-4481-a750-
c4ab6d1b5eb5?bac

KUrl=%2F03%2F1

0%3Fterm%3D
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aadopamopuvie padomaul
1. I3mepenre OTHOCUTEIBHOM
BJIQ)KHOCTH BO3/1yXa.

HeHbIOMOHOBCKOU Hcuokocmu.CriocoObl H3MEPEHHUS
BJIOKHOCTH. VccrieioBaHNe HArpeBaHUS U TIJIABJICHUS
KPHUCTaJUTHYECKOTO BEIIECTBA.

Buovr  degpopmayuii. Habniodenue manwvix
oehopmayuii. Yuenuueckuii IKcnepumenm,
nabopamopuble paodomot, NPAKMUKyM
Uzyuenue  3akoHOMepHOCMEl — UCNAPEHUS.
aHrcuoxkocmetl.

Hsmepenue yoenvbHoU meniomul niasieHus 1vbod.
H3yuenue ceolicms nacviuyenHvix napos. Iamepenne
a0COITIOTHOM BIIAXKHOCTH BO3/yXa H OIICHKA MaCChI
MapoB B TOMEIICHUHU.

Hzmepenue kosgpuyuenma nogepxHocmmozo
HaAMANCEHUSL.

Hsmepenue mooynsa FOnea. Hccneoosanue
3aeucumocmu deopmayuu pe3uHo8020 0Opa3ya om
NPUNONHCEHHOU K HeMY CUJIbL.

Tema 4. DnektpoanHamuka (22 yaca)

Tema 4. Dnextpoannamuka (54 yaca)

54

4.1 Dnextpocratuka (10 yacos)

4.1 Dnexrpudeckoe mose (24 yaca)

24

11

DnexTpusanus TeJL
Dnektpuueckuit 3apsa. JlBa Buma
ANMEKTPUICCKUX 3aps/ioB.
[TpoBOAHWKY, JUIICKTPUKH W
MOJYTPOBOIHUKH. 3akoH
COXpaHCHHSI ANEKTPUIECKOTO
3apsia.

B3anmoneiicTBre 3apsioB.
3akoH Kynona. ToueuHnsblit
IIEKTPUYECKUN 3apsI.
DNEKTPUUYECKOE MOJIE.
HanpsioxkénnocTthb
AJIEKTPUYECKOTO MOJIA.
[IpuHIu cyneprno3unumn
AJIEKTPUUECKUX MOoJer. JInHnn
HANPSKEHHOCTH
AJIEKTPUYECKOTO MOJIA.

DJeKTpU3anus Tea U €€ MpOosIBICHUS.
DneKkTpuueckuil 3apsj. [[Ba Buma anekTpuyecKkux
3apsaa0B. [I[pOBOOHUKY, AUINEKTPUKHU U
MOJIYTIPOBOHUKH. DIIEMEHTAPHBIN 3IEKTPUUECKUI
3apsa. 3aKOH COXpaHEHUs SJIEKTPUUECKOro 3apsja.
BsaumopeiictBue 3apan0B. Todyeunsie 3apsabl. 3aKOH
Kynona. Dnexrpudeckoe nosne. Ero aeiicteue Ha
AJIEKTpUYecKue 3apsapl. Hanpspk€HHOCTD
anekTpudeckoro nosis. [IpoOusiii 3apsia. Jlnauu
HaNpPsDKEHHOCTH JIEKTpUUecKoronoist. OnHoponHoe
AIEKTPUYECKOE TTOJIE.

[ToTeHIManbHOCTD  DJIEKTPOCTATHUECKOTO  IOJIS.
PaznocTth IIOTCHIIAJIOB n HaIps>KCHUC.

ITorenunaneHas JHEprus 3apsia B
DJIEKTPOCTATHYECKOM oJe. ITorennnan
JIEKTPOCTATHYECKOTO I1OJIA. Cas13p
HaIPsKEHHOCTH

bubnuoreka IIOK:
https://lesson.edu.ru

/lesson/e7f8c786-
2334-4998-8bc0-
82c84a3115867bac
kUrl=%2F03%2F1
0%3Fterm%3D
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PaGora cun
3IEKTPOCTATUYECKOTO MOJISI.
[Torenuuman. Paznocts
noreHuuanos. [IpoBoaHuky u
TUDJIEKTPUKU B
AIEKTPOCTATUYECKOM II0JIE.
JusnexTpudeckast
MIPOHUIIAEMOCTb.
DnektpoéMkocTb. KoHnencarop.
DNEeKTPOEMKOCTH TIOCKOTO
KOH/IeHCcaTopa. JHeprus
3apsHKEHHOT0 KOHJIEHCATOPA.
Texuuueckue ycmpoticmea u
npakmuyeckoe npumeHenue:
ANEKTPOCKOTI, ANEKTPOMETP,
AJIEKTpOCTaTUUECKass  3alluTa,
3a3eMJIEHHE 3JIEKTPOnpUOOpOB,
KOHJIEHCAaTOp, KOIMPOBAJIBHBIN
amnmnapar, CTpyWHBIN IPUHTEP.
Hemoncmpayuu
1. YerpoiicTBO M IPUHITUIT
JEHCTBHS SICKTPOMETPA.
2. BzanMmoeiictBue
Ha’3JIeKTPU30BAHHBIX TEJI.
3. DieKTpudecKoe moje
3apsSKEHHBIX Tell.
4. TIpOBOHUKH B
3IEKTPOCTATUUECKOM I10JIE.

ol

6. JIM3IEeKTPUKY B
ANEKTPOCTATUYECKOM IIOJIE.
7. 3aBUCUMOCTH
ANEKTPOEMKOCTH IJIOCKOTO
KOHJIEHCATOpa OT IJIOLIAAH
TUTACTHH, PACCTOSIHUS MEXTY
HHUMU U TUDJIEKTPUUYECKOM

. DIIEKTpOCTAaTUYECKAs 3allHTA.

MOJISL ¥ Pa3HOCTH MOTEHIMANIOB JIJIs
AIEKTPOCTATUYECKOTO MOJIs (KaK OJJHOPOIHOTO,

TaK U HEOJHOPOHOTO).

[TpuHIMI CYyNEPIIO3ULIUU SJICKTPUUECKUX MOJICH.
Tlone moueunoeo 3apsoa. Ilone pagnomepro 3apsicennou
cpepwi. Ilone pasHomepHo 3apsarHcenHO20 NO 00bEMY
wapa. Ilone pasHomepHo 3apaxceHHOl 6eCKOHeUHOU
naockocmu. Kapmunol TuHuil HANPA®CEHHOCMU IMUX
noneti

U OKEUNOMEHYUATILHBIX NOBEPXHOCTEII.

[IpoBogHMKM B DJIEKTPOCTAaTUYECKOM  IIOJIE.
YcnoBue paBHOBecus 3apsnoB. [ludnektpuku B
AIIEKTPOCTAaTUYECKOM  moiie.  Judnmekrpuueckas
MIPOHUIIAEMOCTh BEIIECTBA.

Konpnencarop. DnekTpo€MKOCTh KOHIEHCaTopa.
ONeKTPOEMKOCTb IJIOCKOT0 KOH/IEHCATOpa.
Ilapannenvroe coeounenie KOHOeHCamopos.
Ilocnedosamenvhoe coeOuHeHUeKOHOEHCAmopos.
DHeprus 3apsHKEHHOTO KOHACHCATOPA.

Heuoicenue 3apsascenHot yacmuyvl 8 00HOPOOHOM
anekmpuueckom none. Tex-

HU4ecKue yCmpoucmea u mexHojio2uieckue npoyeccol.
3IIEKTPOCKOII, 3JIEKTPO-METP, TEKTPOCTaTUIECKas
3alUTa, 3a3eMJIEHHE AIEKTPOIIPUOOPOB, KOHIEHCATOPBI,
eenepamop Bam oe I paagha.

Hemoncmpayuu

YCTpoUCTBO U IPUHIIUI JEHCTBUS DJIEKTPOMETPA.
DJIEKTpUIECKOe MOoJIe 3apsHKEHHBIX MAPUKOB.
DNeKTpUUECcKOe MoJie ABYX 3apsHKEHHBIX TIACTHH.
Mooenv anekmpocmamuyeckozo eenepamopa (Bawu oe
I'paagpa).

IIpOBOJTHHUKY B 3JIEKTPUUIECKOM II0JIE.
DneKTpocTaTHuecKas 3aiuTa.

Yempoticmeo u Oeticmeue konoencamopa
NOCMOAHHOU U NePeMEeHHOU EM-KOCMU.

3aBUCUMOCTb JIEKTPOEMKOCTH IIIOCKOTO




IIPOHUIIAEMOCTH.
8. DHeprust 3apsHKEHHOTO
KOHJIEHCaTopa.
Yuenuueckuit sxcnepumenm,
aadopamopuvie padomaul
1. IsmepeHnue 31eKTpoEMKOCTH
KOHJIEHCATOopa.

KOHJICHCATOpa OT IJIOMIAN TUIACTHH, PACCTOSHUS
MEXTYy HUMHU U TUAJICKTPUIECKOM

IPOHHIIAEMOCTH.

DHeprus AJIEKTPHUECKOTO OIS 3aPSHKEHHOTO
KOHJIeHCaTopa.

3apsoka u paspsaoxa KOHOeHcamopa wepes pe3ucmop.
Yuenuueckuit 3xcnepumenm, nabopamopusie
padomol, NPAKMUKYM

Oyenka cun 3aumo0eticmeust 3apsiCeHHbIX meil.
Habnooenue npespawienus sHepeuu 3apsicenHozo
KOHOEHCamopa 6 SHePeUr0 U3LyYeHuUsl

ceemoouooa. Hzyuenue npomexanus moka 8 yenu,
cooepoircawell Konoencamop.Pacnpedenenue paznocmu
NOMEHYUAN08 (HANPSACEHUsL) NPU NOCIe008AMENbHOM
coeouneHuu

KoHOeHncamopos. Hccredosanue paspsaoa
KOHOEHCamopa uepes pe3ucmop.

4.2 TTIoCTOSIHHBIN AJIEKTPHYCCKUI
ToK. Toku B pa3HbIx cpenax (12
4acoB)

4.2 TToCTOSIHHBIH DIIEKTpUYECKHii TOK (24 daca)

DNeKTpUYECKUil TOK. Y CIIOBUSA
CYILLIECTBOBAHUS 3JIEKTPUYECKOTO
Toka. Mcrounnku Toka. Cuia Toka.
[TocTossHHBIN TOK.

Hanpsokenune. 3akon Oma aiis
y4acTKa IeMnH.

DneKTpuuecKoe

COIIPOTUBIIEHUE. Y [CIIBHOE
COIPOTHBIICHUE BEILIECTBA.
ITocnenoarenbHOE,
napajuiesIbHOE, CMEIIaHHOE
COEJMHEHHE ITPOBOJHUKOB.
PaboTa snekTpuueckoro Toka.
3axoH [xoyns—Jlenna.
MOUIHOCTB 3JEKTPUIECKOTO
TOKA.

Cuiia Toka. [TocTosiHHBIN TOK. Y CIOBHS
CYIIECTBOBAHUS MIOCTOSIHHOTO AJIEKTPUYECKOTO
toka. Mcrounuku Toka. Hanpsixenne U u 9/]C E.
3akoHOMa Juisl ydacTKa [enu.

DIIEKTPUUYECKOE COMPOTUBIIEHUE. 3aBUCUMOCTh
COTPOTHUBIICHUS OJJHOPOJAHOTO MPOBOJAHUKA OT €T0
JUTMHBI U TUIOLIAU MOTIEPEYHOTO CEUEHHUS.

VY nenpHOE CONMPOTHBIICHHE BEIIECTRA.
[locnenoBarenbHOE, TMapaieNbHOE, CMEIIAHHOE
COEMHEHHUE MPOBOJHUKOB. Pacuér pa3BeTBIEHHBIX
aneKTpuueckux ueneu. Ilpasuna Kupxzoga. Pabora
3JIEKTpUYECKOro Toka. 3akoH [xoyns—Ilenua.
MomHoCTh  JIEKTPUUECKOTO0  TOKa.  Iennosas
MOWHOCMb, 8blOeseMas Ha pe3ucmope.

OJ1C 1 BHyTpEeHHEE CONPOTUBIIEHHE UCTOYHUKA TOKA.
3axon OMa AJANONHON (3aMKHYTOH ) DIIEKTPUYIECKOM

bubnuoreka IIOK:
https://lesson.edu.ru

/lesson/0e6e5112-
edf6-4d1c-bed3-
2149d0e7daba?bac
kUrl=%2F03%2F1
0%3Fterm%3D



https://lesson.edu.ru/lesson/0e6e5112-edf6-4d1c-bed3-2149d0e7daba?backUrl=%2F03%2F10%3Fterm%3D
https://lesson.edu.ru/lesson/0e6e5112-edf6-4d1c-bed3-2149d0e7daba?backUrl=%2F03%2F10%3Fterm%3D
https://lesson.edu.ru/lesson/0e6e5112-edf6-4d1c-bed3-2149d0e7daba?backUrl=%2F03%2F10%3Fterm%3D
https://lesson.edu.ru/lesson/0e6e5112-edf6-4d1c-bed3-2149d0e7daba?backUrl=%2F03%2F10%3Fterm%3D
https://lesson.edu.ru/lesson/0e6e5112-edf6-4d1c-bed3-2149d0e7daba?backUrl=%2F03%2F10%3Fterm%3D
https://lesson.edu.ru/lesson/0e6e5112-edf6-4d1c-bed3-2149d0e7daba?backUrl=%2F03%2F10%3Fterm%3D

O/1C u BHyTpeHHEE COPOTUBIICHHE
UCTOYHHKA TOKA. 3akoH OMa a1
MTOJTHOW (3aMKHYTOM ) SJIEKTPUUYECKON
uenu. Kopotkoe 3aMbIKaHueE.
DeKTpOHHAs! TPOBOAUMOCTh
TBEPBIX METAJJIOB. 3aBUCUMOCTH
COINPOTHUBIICHUSI METAJIOB OT
Temrepatypbl. CBEpXIIPOBOIUMOCTD.
DJIEKTPUYECKUH TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB.
[TonynpoBoaauku. CoOCTBEHHAs U
MpuMecHas MIPOBOJIUMOCTH
MOJIypoBOJI HUKOB. CBolicTBa p—
n-nepexona. IlomynpoBogHUKOBBIE
npuOOpPHI. DJIEKTPUUYECKUN TOK B

pacTBopax u pacraBax
AJIEKTPOJIUTOB.
DNeKTpOoIUTHYECKAs

JUCCOIIHAITUS. DIEKTPOIIU3.
DNEeKTPUYECKUM TOK B Ta3ax.
CamocTosTenbHbIN 1
HECaMOCTOSTENbHBIA pa3psl.
Monnus. [Tnazma.
Texuuueckue ycmpoticmaa u
npakmuyeckoe npumeHeHue:
aMIepMeTp, BOJIbTMETP, peocTar,
HMCTOYHHKH TOKA,
3JIEKTPOHArpeBaTENbHBIE
MPUOOPHI, STEKTPOOCBETUTEIIbHBIC
puOOPHI, TEPMOMETP
COTPOTHUBIICHUS, BAKYYMHBII
JMO0J1, TEPMUCTOPHI U
(hoTOpE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN MO,
rajibBaHuka./[emoncmpayuu

1. V3mepenue cuiibl TOKA U

1enu. MOIHOCTh HCTOYHUKA ToKa. KopoTkoe
3aMBbIKaHUE.

Konoencamop 6 yenu nocmosinnoz2o moxa.
Texnuueckue ycmpoticmea u mexHoaro2udecKue
npoyeccyl: aMIepMeTp,BOJILTMETP, PEOCTaT,
CYETUHK IEKTPUUECKOU DHEPIUH.
Hemoncmpayuu

W3mepenre cuitbl TOKa U HaPsDKCHMUS.
Hccneoosanue 3agucumocmu cuibl moxa om
Hanpsicerusi i pe3ucmopa,lamnvl HaKAIUBAHUSL U
c6emoouooa.

3aBUCHMOCTD COTIPOTUBIICHUS TUIUHIAPUICCKIX
MIPOBOJHHUKOB OT JIJTUHBI,IUTOIIA/IA TIOTIEPEIHOTO
CEUYCHHS U MaTepuaa.

Hccneoosanue 3aeucumocmu Cuitbl moka om
COnpomueieHusi NPu NOCMOSIHHOM HANPSHCEHUL.
[Tpsimoe uzmepenue 2J1C. KopoTkoe 3aMbikaHue
rajqbBaHUYECKOIO 3JIe- MCHTA M OlICHKA
BHYTpPEHHET0 colpotusieHus. Cnocooul
coeduneHnust ucmoyuruxos moka, I/C bamapeil.
Hccneoosanue pasnocmu nomeHyuano mexicoy
NONIOCAMU UCTOYHUKAMOKA OM CUTbL MOKA 8 Yenu.
Yuenuueckuii sxcnepumenm, nabopamopnsie pabomeli,
nPaKmMuKym

Hccneoosanue cmewannozo

COEOUHEHUsL Pe3UCTNOPO8.

Hzmepenue yoenbHoeo

conpomueneHusi NPOBOOHUKOB.

Hccneoosanue 3aeucumocmut Cuitbl moka om
Hanpsaxcenusi 0 IAMNbIHAKAIU-BAHUSL.
Yeenuuenue npeoena uzmepenus amnepmempa
(6onommempa). Iamepe- aue 3J1C u BHYTpEeHHETO
COTPOTUBIICHUS UCTOYHUKA TOKA. Mcciedosanue
sasucumocmu I/]C eanveanuuecko2o snemeHma
om 8pe-MeHU NPU KOPOom-KOM 3AMbIKAHUU.
Uccnedosarnue pazHocmu nomeHyuanios mexicoy




HaTPSDKCHUS.

2.  3aBHCHUMOCTH

COIPOTHUBIICHUS

[IAHIPUIECKIX

MIPOBOHUKOB OT/IMHBI,

TUIOMIA/IA TTONIEPEYHOTO

CCUCHUS M MaTepHaa.

3. CmenianHoOE COeIMHEHUE
IIPOBOIHHKOB.

4. Tlpsamoe nzmepenue D/1C.

Kopotkoe 3ambikaHue

rajbBaHHYECKOIO dJIe-MEHTa U

OLIEHKA BHYTPEHHETO

COIIPOTHUBIICHUSI.

5. 3aBHCUMOCTb CONPOTHUBIICHHUS
METAJIOB OT TEMIIEPATYPBI.

6. IIpoBoguMoCTh

JIEKTPOJIUTOB.
7.  HckpoBoii pa3psia u
MIPOBOJAMMOCTH BO3/IyXa.
8. OZIHOCTOPOHHSS
MPOBOAMMOCTb JTHOA.
Yuenuueckuii 3xcnepumenm,
Jaabopamopusle padomul

1. N3y4eHue cMemaHHOoTo
COCJTMHEHUS PE3UCTOPOB.

2. N3mepenne D/1C ncrouynnka
TOKa M €r0 BHYTPEHHETO
COIPOTHBIICHUSI.

HaGnronenue snexkrposnnsa.

HOMIOCAMU UCMOYHUKAMOKA OM CUbL MOKA 8 Yenu.
Hccneoosanue 3asucumocmu noie3Hou
MOWHOCMU UCTOYHUKA MOKA OMCUTIbL MOKA.
HabGmronenue snexkrponunza

4.3 Toku B pa3HbIX cpenax (6 yacos)

DJIeKTprYeCcKasi NPOBOAUMOCTD PA3JIMYHBIX
BEILECTB. DIJIEKTPOHHAs TPOBOUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIIEHUSI METAJIJIOB
ortemMiiepatypbl. CBEpXIpOBOIUMOCTb.
DneKkTpuuecKuil TOK B BakyyMe. CBoMCTBa

but6mmoreka [IOK:
https://lesson.edu.ru

/lesson/1d7e7df6-
Oe8f-4b7a-8358-
a674c98a93bb?bac



https://lesson.edu.ru/lesson/1d7e7df6-9e8f-4b7a-8358-a674c98a93bb?backUrl=%2F03%2F10%3Fterm%3D
https://lesson.edu.ru/lesson/1d7e7df6-9e8f-4b7a-8358-a674c98a93bb?backUrl=%2F03%2F10%3Fterm%3D
https://lesson.edu.ru/lesson/1d7e7df6-9e8f-4b7a-8358-a674c98a93bb?backUrl=%2F03%2F10%3Fterm%3D
https://lesson.edu.ru/lesson/1d7e7df6-9e8f-4b7a-8358-a674c98a93bb?backUrl=%2F03%2F10%3Fterm%3D

AJIEKTPOHHBIX ITy4KoB. [lonynpoBoaHUKH.
CoOcTBeHHas U PUMECHAst IPOBOIUMOCTb
NoJynpoBoJHUKOB. CBOMCTBa p—N-Tiepexoa.
[omynpoBoAHUKOBBIE TPUOOPHI. DIEKTPUUESCKHIA
TOK B DJIEKTPOJIUTAX. DJICKTPOIUTHYECKAS
quccouuanus. JnekTponns. 3akoHsl Papazest s
ANEKTPOIIN3A.

DJIEKTpUUYECKHH TOK B ra3zax. CaMOCTOATENbHBIN U
HECaMOCTOSITENIbHBIN pa3psl. Pa3inuHblie TUIIBI
CaMOCTOSITENILHOTO pa3psna. Monuus. [1na3ma.
Texnuueckue ycmpoticmea u npakmuieckoe
npumeHeHue: Ta30pa3psaHbIeIaMIIbl, 3JEKTPOHHO-
JTy4eBas TpyOKa, HOJyIPOBOIHUKOBBIE IPUOOPBI:
JTUOJT, TPAH3UCTOP, POTOAUOM, CBETOIUO;
rajpBaHNKa, paQUHUPOBAHUEME T, BBITUIABKA
ATIOMUHUS, SJIEKTPOHHAS MUKPOCKOITHSI.
Hemoncmpayuu

3aBUCUMOCTb COIIPOTUBIICHUS METAIIJIOB OT
Temneparypsbl. [IpoBOAMMOCTE AJIEKTPOJIUTOB.
3axonwl anexmponuza Papades. Hckposoti
paspso u npo8ooUMOCHb 8030YXd.

CpasHenue npogooumMocmu Memaiios u
HOTYNPOBOOHUKOS.

OaHOCTOPOHHSIS TPOBOAUMOCTD AUOAA.
Yuenuueckuit sxcnepumenm, nabopamopnuie
paoomul, nPAKMUKYM

Habmronenue snexrponusa. Msmepenue 3apsoa
00HO8ANIeHMH020 UOHA. Mccredosanue 3a8ucumocmu
CONPOMUBTIEHUS. MEPMOPE3UCTNOPA OM
memnepamypbi.

CHamue B0bM-AMNEPHOU  XAPAKMEPUCTIUKU
ouooa.

kUrl=%2F03%2F1

0%3Fterm%3D

®OUBNYECKUH ITPAKTUKYM (16 uacos)

Cnocobul USMEPEHUA gbuauuecxux 6elUYUH C
Ucnojlb3oeaHuem aAHAN10206blX u uuqbpoeblx
UIMepumesbHovlx npu6op06 u KOMNbIOMEPHHLIX



https://lesson.edu.ru/lesson/1d7e7df6-9e8f-4b7a-8358-a674c98a93bb?backUrl=%2F03%2F10%3Fterm%3D
https://lesson.edu.ru/lesson/1d7e7df6-9e8f-4b7a-8358-a674c98a93bb?backUrl=%2F03%2F10%3Fterm%3D

0amyuKo8bIX cucmenm. Abcomommsbie u
OMHOCUmMeNbHble nozpeuwHocmu uzMepeHutl
Quzuueckuxeeruuun. Oyenka epanuy nocpeuHocmell.
IIposedenue Koc8eHHbIX usMepeHull, UCCIe008aAHUU
3asucumocmell QU3UYECKUX BeTUYUH, NPOBEPKA
NPeolodCeHHbIX eunomes (8b100p u3 pabom,
ONUCAHHLIX 8 MEMAMUYEeCKUX PaA30enax
«Yuenuueckuu sxcnepumenm, nrabopamopHovie
pabomul, NPAKMUKYMY).

Pe3eps (2 yaca)

Peseps (10 gacoB)




11 Knace

Ba3oBblii ypoBens (2 yaca)

Yriyo6JieHnblii ypoBeHb (5 yacoB)

KommuectBo yacos

Bcero

DnekTpoHHbIC (IU(PPOBHIE)
o0pazoBaTeNIbHBIE PECYPChI

PA3JIEJT 4. QJIEKTPOAMMHAMUKA
(11 9)

PA3/IE] 4.
DIEKTPOIMHAMUKA (27 u)

Tema 4. Maznummnoe nove.
Anekmpomaznumnasn unoyxkuus (11

“)

Tema 4. Macnummnoe none (14 u)

[TocTOosITHHBIE MATHUTHIL.
B3anmopeiicTBre NOCTOSHHBIX
MarHutoB. MarautHoernosne. Bekrop
MarHuTHOW UHAYKUUH. [IpuHumn
CYMEPIIO3UIIUN MAarHUTHBIX TOJICH.
JIuHMM MarHUTHOW MHIYKLUU.
Kapruna nuHuil MarHUTHON MHAYKIIUU
OJISI TIOCTOSIHHBIX MarHUTOB.

MarsuTHO€ 1oJie TPOBOJHUKA C
ToKOoM. KapTuHa TMHUN MHIYKIHT
MarHuTHOTO

TIOJISI JNTMHHOT'O TPSIMOTO TIPOBOTHUKA
Y 3aMKHYTOT'O KOJIBIIEBOTO
MIPOBOJIHUKA,KATYIIKH C TOKOM. OTIBIT
Opcrena. Bzanmopeiicteue
MIPOBOJIHUKOB C TOKOM.

Cuna AMrmepa, €€ MOAYIb U
HalpaBJieHUE.

Cuna Jlopenua, €€ MoyJIb U
HarpaBjeHue. [[BHKeHne 3apsKeHHON
YaCTUIIBIB OJJHOPOJHOM MarHUTHOM
nosie. Pabota cuibl

Jlopenua. SIBnenue
3JIEKTPOMAarHUTHOM MHAYKIMH. [ToToK

B3anmopeiicTBre MOCTOAHHBIX
MarHuTOB U IPOBOJJHUKOB C TOKOM.
MaruautHoenone. Bekrop
MarHuTHOM uHaAykuuu. [IpuHuun
CYNEPIIO3UIIUU MAaTrHUTHBIX TTOJICH.
JIuHMY MarHUTHOM MHIYKUUU.
MarauTHoO€E noJie TPOBOJAHUKA C
TOKOM (IIPSIMOTO MTPOBOJTHHKA,
KaTYILIKU U KPyroBoro BUTKa). OnsIT
Opcrena. Cuna Amriepa, e€
HanpasiieHue U Moaynb. Cuiia
Jlopenua, e€ HanpaBieHue u
MOAYJb. JIBUKEHNE 3apSKEHHON
YaCTUIIbl B OJTHOPOJJHOM MAarHUTHOM
nosie. Pabora cunsiJlopenria.
MarsuTHoe 1noJje B BEUIECTBE.
Deppomaznemuxu, napa- u
ouamazHemuKu

Texnuueckue ycmpoiicmea u
MexXHOI02u4ecKue npoyecchwl.
MIPUMEHEHNE TTOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB,
TeCTep-MyJIbTUMETD,
aneKTpoaBuraTens Axodwu,

bubnunoreka LHOK:

1.https://lesson.edu.ru/lesson/fdccd9bl-
85d5-4b89-bc99-
132b7125f5ab?backUrl=%2F03%2F11

2.https://lesson.edu.ru/lesson/1b3b26f8-
8de2-4bf9-84dc-
d973299f7555?backUrl=%2F03%2F11

3.https://lesson.edu.ru/lesson/ec908c2f-
7c98-4e5¢c-8a78-
00776a0ae99a?backUrl=%2F03%2F11

4 https://lesson.edu.ru/lesson/96ee8397-
4381-4c44-8ch0-
d05ced38e562?backUrl=%2F03%2F11

5.https://lesson.edu.ru/lesson/2f8a2dd3-
0df2-489c-8668-
30f2336b2c43?backUrl=%2F03%2F11



https://lesson.edu.ru/lesson/fdccd9b1-85d5-4b89-bc99-132b7125f5ab?backUrl=%2F03%2F11
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https://lesson.edu.ru/lesson/96ee8397-4381-4c44-8cb0-d05ced38e562?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/96ee8397-4381-4c44-8cb0-d05ced38e562?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/96ee8397-4381-4c44-8cb0-d05ced38e562?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/2f8a2dd3-9df2-489c-8668-30f2336b2c43?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/2f8a2dd3-9df2-489c-8668-30f2336b2c43?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/2f8a2dd3-9df2-489c-8668-30f2336b2c43?backUrl=%2F03%2F11

BEKTOpa MarHUTHOMMHAYKIMU. DJ1C
WHIYKIIMU. 3aKOH 3JICKTPOMarHuTHOM
nHaykuun Papanes.

Buxpesoe anekrpudeckoe nose. J1C
WHIYKIMU B IPOBO/IHUKE,
JBUKYIIEMCSIOCTYATENbHO B
OJIHOPOJIHOM MarHUTHOM II0JI€.
IIpaBuiio Jlenna.

NuaykTuBHOCTB. SIBIICHNE
camounaykiuu. JJ1C
CaMOMHIYKIMHU. DHEPrus
MarHUTHOTO TOJIS KaTYIIKH C
TOKOM.

DIEeKTpOMarHuTHOE IOJIE.

Texnuueckue ycmpoticmea u
npakmuyeckoe npumMeHeHue:
MOCTOSITHHBIE MArHUTHI,
AIEKTPOMATrHUTBI, SJIEKTPOABUTATENb,
YCKOPHUTEIN JIEMEHTAPHBIX YACTHII,
WHAYKIIMOHHAS TIeYb.

Hemoncmpayuu
1. OmeiT Opcrena.
2. OTKJIOHEHHUE NEKTPOHHOTO
My4Ka MAarHUTHBIM TIOJIEM.
3. JIuHUM MHAYKIIUYA MarHUTHOTO
OIS
4. B3aumojeicTBUE IBYX
MIPOBOJHUKOB C TOKOM.
5. Cuna Amrmepa.
6. JleiictBue cwibl JlopeHIia Ha
HOHBI 3JIEKTPOJIUTA.
7. SIBneHue 3MeKTpOMarHuTHOU
WHIYKIHH.
[TpaBuino Jlenna.
9. 3aBucumocts DJIC uHAYKIMH
OT CKOPOCTU U3MEHEHHUS

oo

YCKOPHUTENH JIEMEHTAPHBIX YACTHII.
Hemoncmpayuu
1. Kapruna nuHuii ”HAYKIIUU
MAarHUTHOTO I10J15 IT0JI0COBOr0 U
M0JIKOBOOOPAa3HOTO MOCTOSIHHBIX
MAarHuToB.
2. Kaptuna TuHMI MarHUTHOR
WHIYKITAW IO JUTMHHOTO
MPSIMOTO MTPOBOJHUKA U
3aMKHYTOTO KOJIBIICBOTO
MPOBOJHMKA, KATYIIKUC
TOKOM.
3. BzammopeiicTBue 1ByX
MIPOBOJIHUKOB C TOKOM.
4. Cuna Awmrmepa.
5. JleiicrBue cuiibl JIopeHiia Ha
MOHBI JIEKTPOJINTA.
6. HaOmroneHue nBuxeHus
My4YKa 3JIEKTPOHOB B MArHUTHOM
moJje.
7. Tlpunnun gercTBus
AIIEKTPOU3MEPHUTETHLHOTO
prOOPaMarHUTOIICKTPUICCKOM
CHCTEMBI.
Yuenuueckuii s3xcnepumenm,
Jaabopamopuwle padbomeul,
NPAKMUKyM
1. WccnenoBaHue MarHUTHOTO
I1OJIST TOCTOSTHHBIX
MAarHMTOB.
2. MHccnemoBaHue CBOWCTB
(heppoMarHeTuKoB.

3. MHccnenoBaHue neiicTBUA
IMOCTOSIHHOTO MarHuTa Ha
paMKy ¢ TOKOM.

N3mepenue cunsl Ammepa.
5. HM3yueHue 3aBUCUMOCTH

&




MarHMTHOTOIIOTOKA.

10. SIBmeHue caMOMHAYKITHH.

Yuenuueckuit 3xcnepumenm,
Jaabopamopusle padomul

1. HM3yyeHwe MarHUTHOTO IOJIS
KATYIIKH C TOKOM.

2. HUccnenoBanue neicTBus
ITIOCTOSIHHOT'O MarHuTa Ha
paMKy C TOKOM.

3. MHccnenoBanue siBICHUS

ANEKTPOMATHUTHON MHAYKIUH.

CHJIbI AMIIEpa OT CHJIBI
TOKA.

6. OmnpeneneHre MarHUTHON
HMHAYKIUM Ha OCHOBE
U3MepeHus CuiIblAMIIEpa.

Tema 5. Inexkmpomaznumnas
unoykyus (13 u)

SIBneHune 3neKTpOMarHuTHOM
nHaykuu. [loTok BekTopa
MarHuTHOM nHaykuuu.2J[C
MHAYKIHU. 3aKOH
AIEKTPOMArHUTHOW UHYKITHH
®dapanes. BuxpeBoe anekTpudyeckoe
nosie. Toku @yko. /1C nunayKIMu B
MIPOBOJTHUKE, JBUKYIIIEMCS
MOCTYINATEIbHO B OJTHOPOJIHOM
MarHuTHOM nosie. [IpaBuio Jlenua.

NupyktuBHOCTH. Karymika
WHYKTUBHOCTH B IIENTH
IIOCTOSIHHOT'O TOKa. SIBIIeHNE
camounaykiuu. IJ1C
CaMOMHAYKIUU. DHEPTHs
MarHUTHOTO MOJIsl KaTyIIKH

C TOKOM. DJI€KTPOMarHuTHOE MOJIe

Texnuueckue ycmpoticmea u
MexXHOI02UudecKue npoyeccywl.
WHIYKIIMOHHAS T1€4Yb, COJICHOUI,
3allMTa OT BJIEKTPU3ALUU TeJ NPU
JIBOKEHUH B MArHUTHOM IT0JI€
3emiH.

bubnuoreka IIOK:

1.https://lesson.edu.ru/lesson/874074f3-
62d6-449b-9f1b-

9fe9a3e79f52?backUrl=%2F03%2F11

2.https://lesson.edu.ru/lesson/89a6d494-
6156-4bbd-a65a-

c0a8aa04c418?backUrl=%2F03%2F11

3.https://lesson.edu.ru/lesson/43eb8d8b-
£435-4dd5-8b52-
1c3a9ef8defl?backUrl=%2F03%2F11

4 https://lesson.edu.ru/lesson/4746062d-
9a97-4d96-a74b-
c81be734b70b?backUrl=%2F03%2F11

5.https://lesson.edu.ru/lesson/f23298be-
0540-4f53-bb41-
b216b3402c0b?backUrl=%2F03%2F11



https://lesson.edu.ru/lesson/874074f3-62d6-449b-9f1b-9fe9a3e79f52?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/874074f3-62d6-449b-9f1b-9fe9a3e79f52?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/874074f3-62d6-449b-9f1b-9fe9a3e79f52?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/89a6d494-6156-4bbd-a65a-c0a8aa04c418?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/89a6d494-6156-4bbd-a65a-c0a8aa04c418?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/89a6d494-6156-4bbd-a65a-c0a8aa04c418?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/43eb8d8b-e435-4dd5-8b52-1c3a9ef8def1?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/43eb8d8b-e435-4dd5-8b52-1c3a9ef8def1?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/43eb8d8b-e435-4dd5-8b52-1c3a9ef8def1?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/4746062d-9a97-4d96-a74b-c81be734b70b?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/4746062d-9a97-4d96-a74b-c81be734b70b?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/4746062d-9a97-4d96-a74b-c81be734b70b?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/f23298be-0540-4f53-bb41-b216b3402c0b?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/f23298be-0540-4f53-bb41-b216b3402c0b?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/f23298be-0540-4f53-bb41-b216b3402c0b?backUrl=%2F03%2F11

Hemoncmpayuu

1. HaOmronenue siBiaeHUs

AIIEKTPOMATrHUTHOU MHIYKITUH.

2. UccnenoBanue 3aBUCHMOCTH
OJC uHAYKIUU OT CKOPOCTH
W3MEHEHUSMArHUTHOT'O TTIOTOKa.
IIpaBuno Jlenna.
[Tagenue maruura B
IIOMUHUEBON (MEIHOI) TpyOe.
SIBieHure caMOUHTYKITHH.
HccnenoBanve 3aBUCUMOCTH
3/1C caMOMHIyKIIUH OT
CKOPOCTHH3MEHEHHSI CHITBI TOKA
B IICTIH.

»w

o o

Yuenuueckuii 3xcnepumenm,
aabopamopubvie padomot,
RPAKMUKYM
1. UccnenoBanue ABICHUS
AIIEKTPOMArHUTHOM HHTYKITUH.
2. OnpenerneHne HHITYKITUH
BHUXPEBOT'0 MATHUTHOTO TOJISI.
3. UccnenoBaunue aBieHUA
CaMOUHTYKITUH.
4. Coopka Mojenu
AIIEKTPOMArHUTHOTO
reHepaTopa.

PA3JIEJI 5. KOJIEBAHU A U BOJIHbBI
(24 9)

PA3JIEJ 5. KOJIEBAHUS U
BOJIHBI (60 u)

Tema 1. Mexanuueckue Koeoanus u
IIeKMPOMAZHUNIHbLE KOJ1eOAHUS

(CR)

Tema 1. Mexanuueckue Ko1e0anus
(10w

KosnebarensHasg cucreMa.
CB0OOIHBIE MEXAHUYECKUE

KoinebarenpHas cucrema.
CB00OOTHBIE KOJIEOaHUS.

bu6auoreka 1OK:




Kosiebanus. ['apMoHMUecKue
konebanwus. [lepuon, yacroTa,
amMIuMTya u ¢asa KoaeOaHui.
[Ipy>XuHHBIA MasTHUK.
MaremaTuuecKkuii MasiTHUK.
VYpaBHEHHE rapMOHUYECKUX
konebanuii. [IpeBpaienue sHeprun
IIPU FApMOHUYECKHUX KOJIeOaHUIX.

Konebarenbusiit KoHTYp. CBOOOJHBIE
3JIEKTPOMArHUTHBIE KOJICOaHUsI B

U7cabHOM KOJIeOaTeTbHOM KOHTYPE.
AHAJIOTHS MEX1y MEXaHUUYECKUMU U
JIEKTPOMATHUTHBIMH KOJICOAHUSIMH.
®opmyina TomcoHa. 3aKOH COXpaHEHUS
SHEPTUU B UJICATTLHOM KOJIe0aTeTbHOM
koHType. [Ipeacrasnenue o
3aTyXaloluX KOJIeOaHUSIX.
BriHyX1€HHBIE MEXaHUYECKUE
KoJieOaHusl.

Pe3onanc. BeinyX1eHHbBIE
3JIEKTPOMarHUTHBIE KOJICOaHUsI.

[Iepemennsblit Tok. CUHYCOMAABHBIN
MIEPEMEHHBIN TOK. MOITHOCTh
MEPEMEHHOT0 TOKA. AMIUTUTYJHOE U
JICACTBYIOIIEE 3HAYEHNUE CHIIBI TOKA U
HanpspkeHus. Tpancdopmatop.
IIpousBoacTBo, nepenaya u
noTpedIeHue MEKTPUIECKON YHEPTUH.
DKOJIOTUYECKUE PUCKU TTPU
MPOU3BOJICTBE ANEKTPOIHEPIHHU.
KyneTypa ucnons3oBanust
3JIEKTPOIHEPTUU B IOBCETHEBHOM
KU3HU

Texunuueckue ycmpoticmea u
NpaKmuieckoe npumeHeHue:
3JIEKTPUYECKUI3BOHOK, T€HEPATOP
MePEMEHHOTO TOKAa, TUHUHU

lapmonmnueckue KoneOaHusl.
Kunemaruyeckoe u AMHAMUYECKOE
onucaHue. JHEPreTUIecKoe
ornucaHue (3aKOH COXpaHEHUs
MEXaHUYECKOM dHEprun). Bvigoo
OUHAMUYECKO20 ONUCAHUSL
2apPMOHUYECKUX KOLeOAHUL U3 UX
9Hepeemu4ecKo2o

U KUHEMAMUYECKO20 ONUCAHUSL.

Amnaumyoa u ¢aza xonebanuil.
Cea3b amnaumyost Koiebanuil
UCXOOHOUBETUYUHBL C AMNIUMYOAMU
Kolebanull eé ckopocmu u
YVCKOpeHUsl.

[Tepuon u yacrora KoeOaHMIA.
[Teproa MamnbIx CBOOOIHBIX
KoJicOaHMi MaTEMaTUIECKOTO
MasiTHUKa. [Tepro cBOOOAHBIX
KoJIcOaHMI MTPY>)KHHHOTOMASITHHKA.

[TonsiTHe 0 3aTyXarOMIMX
KosieOaHusX. BeIHY X IeHHBIC
konebanus. Pesonanc.Pezonancnas
KpuBas. BiusiHue 3aTyXaHus Ha BUJT
PE30HaHCHON KPUBOM.

ABTOKONE0AHUS

Texnuueckue ycmpoticmea u
MexHOoN02U4ecKUue npoyeccy.
METPOHOM, Yachl,Kavyelu,
MY3BIKQJIbHBIC HHCTPYMEHTBI,
ceiicmorpad.

Jemoncmpayuu
1.3anuck K0ae0aTeNHLHOTO
IBIKEHUS.
2.Ha0OiroieHne He3aBHCHUMOCTH
Meprojia MalbIX KoieOaHui
rpysa HAHWUTH OT aMHJ’II/ITy,I[I)I.

1.https://lesson.edu.ru/lesson/77d9c8d3-
5836-41cf-8e55-

790f5afc433e?backUrl=%2F03%2F11

2.https://lesson.edu.ru/lesson/ed0b9ecc-
eb45-479d-be06-
687b2bb9a4f1?backUrl=%2F03%2F11

3.https://lesson.edu.ru/lesson/caa2c82a-
£669-401a-92f5-
d0d111030d4a?backUrl=%2F03%2F11

4 .https://lesson.edu.ru/lesson/18a57765-
9616-4f71-98h6-
9ca3316fdeb0?backUrl=%2F03%2F11

5.https://lesson.edu.ru/lesson/aa36¢c07a-
£593-4a53-a546-
009187ba6ff4?backUrl=%2F03%2F11

6.https://lesson.edu.ru/lesson/a6b012h2-
f5a7-422c-8894-
a015b59671d6?backUrl=%2F03%2F11

7.https://lesson.edu.ru/lesson/72b23327-
172d-4acf-bbe4-
87384daab8c6?backUrl=%2F03%2F11



https://lesson.edu.ru/lesson/77d9c8d3-5836-41cf-8e55-790f5afc433e?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/77d9c8d3-5836-41cf-8e55-790f5afc433e?backUrl=%2F03%2F11
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https://lesson.edu.ru/lesson/caa2c82a-e669-401a-92f5-d0d111030d4a?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/18a57765-9616-4f71-98b6-9ca3316fdeb0?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/18a57765-9616-4f71-98b6-9ca3316fdeb0?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/18a57765-9616-4f71-98b6-9ca3316fdeb0?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/aa36c07a-e593-4a53-a546-009187ba6ff4?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/aa36c07a-e593-4a53-a546-009187ba6ff4?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/aa36c07a-e593-4a53-a546-009187ba6ff4?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/a6b012b2-f5a7-422c-8894-a015b59671d6?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/a6b012b2-f5a7-422c-8894-a015b59671d6?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/a6b012b2-f5a7-422c-8894-a015b59671d6?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/72b23327-172d-4acf-bbe4-87384daab8c6?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/72b23327-172d-4acf-bbe4-87384daab8c6?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/72b23327-172d-4acf-bbe4-87384daab8c6?backUrl=%2F03%2F11

AJIEKTpoIepeaay.

Hemoncmpayuu

1. UccnenoBanue napameTpoB
KoJIe0aTeIbHON CHCTEMBI
(Ipy>KUHHBIMWIN
MaTeMaTUYECKHI MasTHUK).

2. Habmonenue 3aTyxaronmx
KoJIeOaHMiA.

3. Hccaenosanue cBOICTB
BBIHY/ICHHBIX KOJIEOaHUII.

4. HaGmroieHue pe3oHaHca.
CB00O/IHBIE 2JIEKTPOMAarHUTHBIC
KoJIe0aHuUsL.

6. OcummtorpaMMsl (3aBUCUIMOCTH
CHUJIBI TOKA W HAIIPSKEHUS OT
BpPEMEHM) IS
AJICKTPOMArHUTHBIX KOJICOaHMA.

7. Pe3onaHc npu
IOCJIENOBATEILHOM COEIMHEHUN
pe3ncTopa, KaTylIku
WHIYKTUBHOCTH H
KOHJIEHCATOpA.

8. Mopenp nTnHun
AJIEKTPOTIepEIauH.

Yuenuueckuii 3xcnepumenm,
Jaabopamopusle padomul

1. UccnenoBanue 3aBUCHMOCTH
Mepuoia MajblX KoJieOaHUM
rpy3a HaHWUTH OT JUIUHBI HUTH U
MaccChl Tpy3a.

2. HccnenoBaHue MepeMEHHOTO
TOKa B IIENH U3
MOCIEA0BATEILHO COSAUHEHHBIX
KOHJICHCATOPA, KaTyIIKH |
pesucropa.

o

3.HccnenoBanue 3aTyxaronmx
Kose0aHuil U 3aBUCHMOCTHU
repro/ia CBOOOHBIX
KoJIcOaHui OT
COTIPOTHBIICHUSI.
4.UccnenoBanue KoaeOaHui
rpy3a Ha MaCCUBHOM MPYKUHE
C LIebI0 (POPMUPOBAHUS
MpeACTaBICHUIN 00 UacaTbHON
MOJICIIH MPY>KUHHOTO
MasITHHKA.
5.3aKk0H coXpaHEHHS YHEPTUU
MIpH KOJIeOaHUsX rpy3a Ha
MpY>KUHE.
6. UccnenoBanue BEIHYXKICHHBIX
KoJIe0aHMuiA.
7.Habmronenue pe3oHaHca.
Yuenuueckuii sxkcnepumenm,
JaabopamopHsle padomeul,
NPAKMUKYM

1. Uzmepenue nepuoaa
CBOOOIHBIX KOJICOaHUI
HUTSHOTO U TIPY>KHHHOTO
MAasiTHHUKOB.

2. N3yueHne 3aKOHOB
JBMOKCHUS Tella B XOZC
Koje0aHuil Ha yopyrom
IoJIBece.

3. UsydeHwne nBYKEHUS
HHUTSHOTO MasTHHUKA.

4. IlpeoOGpa3oBaHuEe SHEPTUU B
MPYXUHHOM MasiITHHKE.

5. UccnenoBanue yObIBaHUs
aAMIUTUTY/IBI 3aTYXaIOIINX
KoJIeOaHMiA.

6. Uccinenosanue
BBIHYKJICHHBIX KOJIeOaHUH.




Tema 2. InekmpomazHummsle
xonebanus (15 u)

KonebarenpHbIil KOHTYP.
CB0OOOIHBIE 3JIEKTPOMAarHUTHbBIE
Kosie0aHus B UJeabHOM
KosiebarenbHOM KoHType. Dopmyra
Tomcona. Cés3b amnaumyovizapsaoa
KOHOeHCcamopa ¢ AMnaumyoou Cuibl
MoKa 6 Ko1ebamenbHOM KOHmype.
3aKOH COXpaHEHUS YHEPTHH B
U/IeaTbHOM KOJIe0aTeIbHOM
KOHTYpE.

3aryxarolue 1eKTPOMarHUTHbIE
KosebOanus. BelHyxIeHHBIC
AJIEKTPOMArHUTHBIC KOJICOaHUsI.

IlepemenHbIl TOK. MOIIIHOCTH
MEePEMEHHOTO TOKAa. AMIUTUTYIHOE

U JICHCTBYIOIIIEE 3HAYCHHUE CHIIbI
TOKA ¥ HAIPsDKCHUS PU PA3THIHON
(dbopMe3aBUCUMOCTH IEPEMEHHOTO
TOKa OT BPEMEHHU.

Cunycouoanvhwiii nepemeHHbil
moxk. Pezucmop, konoencamop u
KamyuwkKa UuHOYKmMUueHOCmu 8 yenu
CUHYCOUOATLHO20 NEPEMEHHO20
moxa. Pezonanc mokos. Pezonanc
HAnpsHCceHul.

WneanbHblil Tpancopmatop.
IIpowusBoacTBO, nepegaya u
NOTPEOICHUEITEKTPUIECKOM
SHEPTHH.

DKOJIOTUYECKUE PUCKHU TTPU
MIPOU3BOJICTBE AJIEKTPOIHEPTHH.
KynbrypancnonbzoBanus
3JIEKTPOIHEPTUHU B TOBCETHEBHOM
JKU3HHU.

Texnuueckue ycmpoticmea u

but6mmoreka [HOK:

1.https://lesson.edu.ru/lesson/18a57765-
9616-4f71-98h6-

9ca3316fdeb0?backUrl=%2F03%2F11



https://lesson.edu.ru/lesson/18a57765-9616-4f71-98b6-9ca3316fdeb0?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/18a57765-9616-4f71-98b6-9ca3316fdeb0?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/18a57765-9616-4f71-98b6-9ca3316fdeb0?backUrl=%2F03%2F11

MexXHOoN02UecKue NPoYeccyl.
JICKTPUYECKUH3BOHOK, TEHEPATOP
MIEPEMEHHOTO TOKA, JINHUU
3JIeKTponepeay.
Jemoncmpayuu

1. CBoOoxHbIE
AJIEKTPOMATrHUTHBIC KOJICOAHHUS.

2. 3aBUCUMOCTb YacCTOTHI
CBOOOJHBIX KOJCOaHUN OT
WHAYKTUBHOCTHU EMKOCTHU
KOHTYpA.

3. OcruiorpamMmbl
AJIEKTPOMATrHUTHBIX KOJICOAHUH.

4. T'eHeparop He3aTyXaloIHX
AJIEKTPOMArHUTHBIX KOJICOAHUH.

5. Mojienb 371eKTPOMarHi THOTO
reHeparopa.

6. BeiHyX/IeHHbIC
CHUHYCOUAJIbHBIC KOJICOaHHMS.

7. Pesucrop, KaTylmka

WHAYKTUBHOCTH H
KOHJICHCATOPB IETUIIEPEMEHHOTO
TOKa.

8. Pesonanc npu
MTOCJICA0BATEILHOM COCIUHEHUU
pe3ucTopa, KaTyIku
WHAYKTUBHOCTH M KOHJIEHCATOPA.

9. VcTpoiicTBO M MPUHITUTT
neicTBus Tpanchopmaropa.

10. Monenps nuHUA

AIIEKTpOTIepeIayu.

Yuenuueckuii sxcnepumenm,

Jaabopamopuwle padbomeul,

NPAKMUKYM

1. M3y4enue Tpanchopmaropa.

2. WccrnenoBanue MepeMEHHOTO
TOKa Yepe3 MOoCIeI0BaTeIbHO




COEAMHEHHBIE KOHAEHCATOD,
KaTyIIKy ¥ PE3UCTOP.

3. HabGmonenue
3JIEKTPOMArHUTHOTO
pe3oHaHca.

4. VccnenoBanue pabOThI
HCTOYHHUKOB CBETA B LIEIIH
MIEPEMEHHOT'0 TOKA.

Tema 3. Mexanuueckue u
anekmpomazuummuole 6onnot (5 u)

Tema 3. Mexanuueckue u
anekmpomazuummwle ¢oannvt (10 u)

MexaHnyeckue BOJHBI, yCIOBHS
pacnpoctpanenus. [lepuon. Ckopocthb
pacrpoCcTpaHeHHs U JIMHA BOJIHBI.
[Toniepeynblie ¥ MPOIOJIBHBIC BOJTHBIL.
Hurepdepennus u qudpakius
MEXaHUYECKUX BOJH. 3BYK. CKOPOCTh
3ByKa. ['pomKkocTh 3ByKa. Bricora
toHa. TemOp 3ByKa.
DNEeKTPOMarHUTHBIE BOJIHBL. Y CIIOBUS
U3ITy4eHUS 3JICKTPOMArHUTHBIX BOJIH.
B3aumnas opuenranus Bektopos E, B,
V B 3JIEKTPOMAarHUTHOW BOJIHE.
CBolicTBa 31IeKTPOMArHUTHBIX BOJIH:
OTpakeHUe, PEIOMIICHHE,
noJsIpU3aIus, U paKIus,
unTepdepenius. Ckopoctb
AMEKTpOMarHuTHeIX BosH. [1kana
AIEKTPOMArHUTHBIX BOJIH.

[IpumeHneHne >1eKTPOMarHUTHBIX
BOJIH B TEXHHKE U ObITY. [TpuHIHAITEI

PaZUOCBSI3H U TEJICBUACHHUS.
Paaunonokanus. D1eKTpoMarHuTHOE
3arps3HEHUEOKPYKAIOIICH CPe/Ibl.

Texnuueckue ycmpoticmea u
npakmuyeckoe npumMeHeHue:
MY3BIKaJIbHbIE HHCTPYMEHTHI,

MexaHudecKkre BOJIHBI, YCIOBUS UX
pacnpoctpanenus. [lonepeunsie

Y IIpOoJ10JibHbIE BOJIHEL. [lepuon,
CKOPOCTb pacIpOCTPaHEHUs U JUIMHA
BOJIHBL. CBOMCTBA MEXaHUYECKUX
BOJIH: OTpaX€HHE, IIPEIOMIICHUE,
uHTephepeHIus U qudpakius.

3Byk. CkopocTh 3ByKa. [ poMKOCTh
3ByKa. BricoTta ToHa. TemOp 3ByKa.
[ITymoBoe 3arpsi3HeHHE
OKPYXKaroILEe Cpebl.

ONEeKTpOMarHuTHbIE BOJIHBI.
VYcenosus u3nydeHus
AJIEKTPOMAarHUTHBIX BOJIH.B3aumHas
OpHEHTALUs BEKTOPOB B
AIEKTPOMATrHUTHOUN BOJIHE.

CBolicTBa IIEKTPOMAarHUTHBIX
BOJIH: OTpaX€HHE, IPEIOMIICHUE,
HoJsipu3aLus, UHTepPepeHIns 1
mudpaxnus. [lkana
AJIEKTPOMArHUTHBIX BOJIH.
[TprMeHeHnes1eKTPOMarHUTHIX
BOJIH B TEXHUKE U OBITY. [I[pUHIIUTIBI
paanoCBs3U

U TeneBuaeHus. Paguonokamus.
DNEeKTpOMarHUTHOE 3arpsi3HEHUE
OKpYyXarolencpeasl

but6mmoreka [IOK:

1.https://lesson.edu.ru/lesson/7478748d-
21d9-4510-9794-
4e342559f3c3?backUrl=%2F03%2F11

2.https://lesson.edu.ru/lesson/d9c24dda-
4db0-4680-a468-
54ad904d3597?backUrl=%2F03%2F11

3.https://lesson.edu.ru/lesson/52ea79ad-
2fe2-40f9-al1f0-
9d97c6bf7a0e?backUrl=%2F03%2F11

4 https://lesson.edu.ru/lesson/40078189-
df39-4175-9fbb-
629936aa6007?backUrl=%2F03%2F11

5.https://lesson.edu.ru/lesson/0d409867-
9c5e-45dd-829f-

794cb728760a?backUrl=%2F03%2F11

6.https://lesson.edu.ru/lesson/7dbe3376-
2511-4792-b66b-

ea6dbd02d20b?backUrl=%2F03%2F11
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yIbTPa3BYKOBasi JMATHOCTHUKA B
TEXHUKE U MEIIUIIUHE, paaap,
paaroNpUEMHHIK, TEICBU30p, aHTCHHA,
tenedon, CBU-nieusp.
Jemoncmpayuu
1. O6pa3oBanue u
pacTipoCcTpaHEeHUE TOMEePEUHBIX
1 TIPOJIOJIBHBIXBOJTH.
2. Koneoroneecs Tejio Kkak
HMCTOYHUK 3BYKa.
3. HabGmonenue oTpakeHus 1
TIPEIOMJICHHUST MEXaHHYCCKHUX
BOJIH.

4. HaOnronenue naTephEpeHIINN U
TudpaKIMi MEXaHUYECKUX
BOJIH.
3BYKOBOM pE30HAHC.

. HalOromenne cBsI3u rpOMKOCTH
3BYKa U BBICOTHI TOHA C
aMIUTATYJOMH 4aCTOTON
KoJIeOaHUH.

7. WccnenoBaHue CBOMCTB
ANEKTPOMArHUTHBIX BOJIH:
OTpaKeHHE,IIPETIOMIICHHE,
noJsipu3anus, Tupaxius,
uHTepPepeHIus.

o v

Texnuueckue ycmpoticmea u
npakmuieckoe npumeHeHue:.
MYy3bIKaJIbHBIE HHCTPYMEHTHI, pajiap,
paauoNpUEMHHUK, TEIICBH30D,
anTeHHa, Tenedon, CBU- meun,
YIIBTPa3BYKOBas TUarHOCTHKA B
TEXHHUKE U MEIUIIIHE.

Hemoncmpayuu

1. O6pa3oBanue u
pacrpocTpaHeHHe
MOTICPEYHBIX U TPOJIOBHBIX
BOJTH.

2. KonebGmromnieecs Teno Kak
HCTOYHUK 3BYKA.

3. 3aBUCHMOCTb JITHHBI BOJHBI OT
4aCTOTHI KOJICOAHUH.

4. HaOmroneHne oTpakeHus U
MPETOMIICHUS MEXaHUICCKUX
BOJTH.

5. HaGmronenue unTepdepeHm
1 mudpakuy MEXaHUISCKUX
BOJTH.

6. AKycTH4eckuil pe3oHaHC.

7. CBolicTBa yIbTpa3ByKa U €ro
MIPUMCHCHHE.

8. HabGmronenue cBsi3u
TPOMKOCTH 3BYKa H BBICOTHI
TOHA C AMILTUTYJIOUH
4aCTOTON KOJIeOaHMil.

9. HccnenoBaHue CBOWCTB
JNIEKTPOMArHUTHBIX  BOJIH:
OTpakeHHE,TPeIOMIICHHE,
noJsispu3anus, 1udpakuus,
UHTEephEpEHIIHS.

10. OOHnapyxeHue
UH(PPAKPACHOTO U
YIbTPa(PHOIETOBOTO




U3JIy4CHUH.
Yuenuueckuii sxcnepumenm,
Jaabopamopusle padomeul,
NPAKMUKYM
1. Uzyuyenue mapameTpoB
3BYKOBOM BOJIHBI.
2. V3yuyeHue pacnpocTpaHeHHS
3BYKOBBIX BOJIH B 3aMKHYTOM

OPOCTPAHCTBE.
Tema 4. Onmuxa (10 u) Tema 4. Onmuxa (25 u)
I'eomerprueckas onTuka. [IpssmonuneiHoe

[IpsimonmHENHOE pacIpOCTpaHEHNE
CBETa BOAHOPOAHOM cpene. ToueuHsblit
UCTOYHUK cBeTa. JIyd cBera.

OTtpaxeHue cBeTa. 3aKOHBI
oTpaxxeHus ceera. [loctpoenue
M300paXECHUI BILIOCKOM 3€pKalle.

[Ipenomiienne cBera. 3aKOHbBI
MpEJIOMJICHUS CBETa. AOCOIIFOTHBIN
nokaszarensnpenomMienus. [lonnoe
BHYTpEHHEE oTpakeHue. [IpenenbHbii
yToJI TOJIHOTOBHYTPEHHETO
OTpaKEHHUS.

Hucnepcus cBera. Cl0OXKHBIN COCTaB
6enoro ceera. Lser. Cobupatoiue u
paccenBaroIIye JTUH3BI.

Tonkas nmua3a. POKyCcHOE
paccTOsIHUE U ONITUYECKAs CUJIa TOHKOU
nun3bl.IlocTpoeHne n3obpaxeHuil B
COOMPAIOIINX U PACCEHBAIOIINX
JNH3aX.

®DopMyJ1a TOHKOM JIMH3BI.
VBenuduenue, 1aBacMoe JIMH30M.
[Ipenens! npuMEHNMOCTH
r€OMETPUYECKON ONTUKH.

BonnoBas ontuka. atepdepennns

pacrpocTpaHeHHE CBETa B
OAHOPOJHOM cpexe. JIyu cBera.
TodeuyHbIit HICTOYHUK CBETA.
OTtpakeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [locTpoenue
N300paXEHU B IJIOCKOM 3€pKaJe.
Copepuueckue 3eprana.
[Ipenomnenue cBera. 3aKOHBI
IPEJIOMIIEHUS CBETA.
AGCOTIOTHBIN MMOKa3aTelb
npenomiieHus. OmuocumenvHblll
noKazamenb npeioMIeHUs.
Ilocmosncmeo uacmomsi céema u
coomuoulenue OIUH GONH NPU
nepexooe MOHOXPOMAMUUECKO20
ceema uepes epaHuyy pasoend
08yx onmuyeckux cped.Xoo nyyeu
6 npuzme. Jlucnepcus cBerta.
CrnoxHbIl cocTaB 0el10ro cBeTa.
[[Bet.IlonHOE BHYTpEHHEE
otpaxkeHue. [IpenenbHblil yroiu
MOJIHOTO BHYTPEHHETO
orpaxkenus. Coouparowue u
pacceusaiowjue aun3vl. TOHKas
nuH3a. PokycHOepaccTOsHUE U

Bbubnunoreka LIOK:

1.https://lesson.edu.ru/lesson/5dae2074-
3342-4730-87c4-
bab7902220a4?backUrl=%2F03%2F11

2. https://lesson.edu.ru/lesson/fea8001c-
36db-41b4-8cb2-
£96f51b6e65c?backUrl=%2F03%2F11

3. https://lesson.edu.ru/lesson/de4d3ff8-
al5b-4de0-a7ec-
32a172453bad?backUrl=%2F03%2F11

4 https://lesson.edu.ru/lesson/Oeadc9bc-
df68-4d88-a8ff-
bc70bf2ed341?backUrl=%2F03%2F11

5.https://lesson.edu.ru/lesson/8d43b657-
17b4-4db2-9d58-
dbb2e29a862c?backUrl=%2F03%2F11

6.https://lesson.edu.ru/lesson/27¢714e0-
chda-48b1-84b3-
4f6754fe6413?backUrl=%2F03%2F11

7.https://lesson.edu.ru/lesson/72a49497 -
5374-4c2e-8e9e-
027eb25721d67backUrl=%2F03%2F11

8. https://lesson.edu.ru/lesson/fa28ea3a-
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cBeta. KorepeHTHbIE HCTOUHUKH.
YciioBus HAOMIOIEHUS] MAKCHMYMOB 1
MUHUMYMOB B UHTEP(HEPEHIIMOHHOM
KapTHUHE OT IBYX CHH(}a3HBIX
KOT€PEHTHBIX HCTOYHUKOB.

Hudpakius cBera. udpakimonHas
peLIETKa.

YcnoBue HaOMIOACHUSI TJIABHBIX
MaKCUMYMOB TP TIaJICHUN
MOHOXPOMATHYECKOTO CBETa Ha
TUPPAKIIUOHHYIO PEHIETKY.
[Monsipuzanus ceera

Texnuueckue ycmpodcmea u
npakmu4eckoe npumeHeHue: O4Ku,
nyna, ¢poroannapar, MPOSKIIMOHHbBIN
anmnapar, MUKPOCKOII, TEIECKOIL,
BOJIOKOHHAS OINTUKA, TU(paKIInOHHASL
pemETKA, MOJISTPOULL.

Hemoncmpayuu

1. Ilpsmonuneiinoe
pacmpocTpaHeHHE, OTPAKEHHUE U
npesnoMieHuecBera. OnTuueckue
pUOOPBHI.

2. [lomHoe BHYTpEHHEE OTPAKECHHE.
Moienb CBETOBO/IA.

3. UccnemoBanue CBOUCTB
n300pakeHui B TuH3ax. Monaenu
MHUKPOCKOIIa, TeJIECKOIIA.

4. HaGmonenne narephepeHImm
CBETA.

5. HaGmronenue qudpakunuu cBera.

6. HabGmronenue qucnepcuu cBera.

7. Tlonmyyenue cekTpa C MOMOIIbIO
MIPU3MBI.

8. INosydeHne CrieKTpa ¢ IMOMOIILIO

ONTHYECKasi CUJla TOHKOU JTMH3BI.
3asucumocms ¢hokycnozo

PAcCmosiHus MOHKOU

cghepuyeckoll TUH3bl Om eé

eeomempuu u

OMHOCUMENbHO20 NOKA3AME]IS

npenroMIeHUs.

dopmyJsia TOHKOU JIMH3BHI.
YBennuenue, 17aBacMoe THH30M.

Xo0 nyua, npowedutezo
JIUH3Y NOO NPOU3BOTLHBIM
Venom K eé 21asHou
ONMUYecKou ocu.

Ilocmpoenue uzobpasicenuti
MOYKU U OMPe3Ka NPAMOUS
coouparowux u
pacceusaowux TUH3ax u ux
cucmemax.

Onmuueckue npubopbi.
Paspewarowas cnocobnocme.
Ina3 kax onmuueckasacucmema.

[Ipenensl npUMEHUMOCTH
T€OMETPUYECKOUN ONTHKH.

BonnoBas onTuka.
WnTepdepennus ceera.
KorepeHTHbIE HCTOUYHUKH.
VYcnoBusaHaOMI0ACHUS
MaKCUMYMOB U MUHUMYMOB B
uHTEepEPEHITMOHHOM KApTUHE OT

JIBYX KOT€PEHTHBIX HUCTOUHHUKOB.
[IpumepsI K1acCU4YECKUX
UHTEP(EPEHITMOHHBIXCXEM.

Judpakxius ceera.
JudpakumonHas pemerka.
YcioBue HAOMIOAEHUS TT1aBHBIX
MaKCUMYMOB MU MaJI€HUN
MOHOXPOMATHYECKOTO CBETa Ha

b816-48d7-863d-
fcdc060b6165?backUrl=%2F03%?2F11

9.https://lesson.edu.ru/lesson/2d219692-
8259-4faf-blla-
2e48d8b487e1?backUrl=%2F03%2F11
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9.

T(PPaKIUOHHON PEIIETKH.

Hab6mronenue monsipu3anuu cBera.

Yuenuueckuit 5xcnepumenm,
Jaabopamopusle padomul

1.

2.

W3mepenue nmokaszarens
MPEJIOMIJICHUS CTEKJIA.
UccnenoBanue cBOKCTB
M300paKeHUI B JINH3aX.
Habmoienue qucnepenu cBera.

TUQPPAKIUOHHYIO PEIIETKY.
[Tonspuzanus cBera
Texnuueckue ycmpoucmea u
MmexHoI02udecKue NPoyeccol. OUKH,
nepucKor, ¢oroarmnapar,
MHUKPOCKOII, TTPOSKIIMOHHBIN
anmapar, MpoCBETICHUEONTHKH,
BOJIOKOHHAS OITHKA,
TU(paKIMOHHAS PelIETKa.
Hemoncmpayuu
1. 3axoHbI OTpaXkeHUs CBETA.
2. HccrnemoBaHue mpeioMIeHUs
CBETA.
3. HaOmronenue moiaHoro
BHYTPEHHETO OTPaKEHUSI.
Monens CBETOBOAA.
4. HccienoBaHue Xo1a
CBETOBBIX ITYYKOB Uepe3
IJIOCKOTAPAIUICIIbHYIOTUTACTUHY
U IpU3MYy.
5. MHccnemoBaHue CBOMCTB
M300paKeHUH B JTMH3aX.
6. Mojenu MUKpPOCKOIIA,
TeJIeCKOIA.
7. HaOmroneuue
uHTep(EepeHIH CBeTa.
8. HaOmroneHue 11BETOB TOHKUX
IIEHOK.
9. HaGmronenue nudpaxum
CBeTa.
10. Msydenue mudpakinoOHHON
pELIETKY.
11. HaOmronenue
TG PAKIIMOHHOTO CIIEKTPA.
12. HaOmroneHue qucniepcuu
CBeTa.
13. HaOumroneHue mosipu3aiuu




CBeTa.
14. TIpumeHeHwue MOSIPOUIOB
JUTSI U3YYEHUSI MEXAaHUYECKHUX
HanpsH>KeHUH
Yuenuueckuii sxcnepumenm,

Jaabopamopusie padomel,

HPAKMUKYM

1.

2.

N3mepenue nokasarens
MPETIOMJICHHUS CTEKJIA.
HccnenoBanue 3aBUCUMOCTH
(hOKYCHOTO PacCcTOSTHUS OT
BelecTBa(Ha MpuMepe
KUJKUX JTUH3).

N3mepenue pokycHoro
PacCTOSIHUS PACCEHBAOIINX
JIUH3.

[lonyuyenne nzo0paxxeHus B
CUCTEMeE U3 IUIOCKOTO 3epKalia
Y JINH3BI.

[Tonyuenue nzoOpakeHus B
CHCTEME U3 JABYX JIMH3.
KonctpyupoBanue
TEJIECKOTTMYECKIX CHCTEM.
Ha6monenue nudpakuumy,
UHTEpPEpEeHINH U
MOJISIPU3ALIUY CBETA.
N3yuenne nonsipusanuu cBera,
OTPaKEHHOT'O OT MOBEPXHOCTH
TIDJICKTPUKA.

. 3yuenue unrepdepeHiym

JIA3EPHOTO U3IIy4ECHUs Ha IBYX
HIETX.

10. HaOmroneHue quctiepcuy.
11. HaGmroneuue u

UCCIIEIOBAaHHE
TU(PPAaKLHOHHOTO CIIEKTpa.

12. VI3smepeHwue IIMHBI CBETOBOM




BoJHBL. [lonyyenue cnekrpa
U3JIy4EHUs CBETOJUOIA TIPU
MTOMOITU AN PPAKITHOHHOM

pEIETKMY.
PA3JIEJI 6. OCHOBBI PA3JIEJI 6. OCHOBBI
CIIELTMAJIBHOU TEOPUH CIIELTAJIBHOM TEOPUH
OTHOCUTEJIBHOCTU (4 u) OTHOCHUTEJIbBHOCTH
(CRY)

Tema 1. Ocnoswvt CTO (4 u)

Tema 1. Ocnosvrt CTO (5 u)

['panu1pl MpUMEHUMOCTH
KJIacCM4eCKor MexaHuku. [locTynarsl
CIIELUAJILHON TEOpUHU
OTHOCUTEJILHOCTHU: THBAPUAHTHOCTh
MOJIYJIsl CKOPOCTHUCBETA B BaKyyMe,
MPUHIIMI OTHOCUTEIbHOCTH
Oninmreiina OTHOCUTEIBHOCTD
OJHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHU U COKPAIICHHUE JJTUHBI.

DHeprusi 1 UMITYJIbC
PEIATUBUCTCKOMN YaCTHUIIBI.

CBs13b MacCChI C SHEPTUEH U
HUMITYJIbCOM PEJISITUBUCTCKOM
YaCTHULbl. DHEPTHUs TOKOS

FpaHI/ILU)I MNPUMCHUMOCTHU

KJIACCUYECKON MEXaHUKH.
[TocTynarsl criennanbHON TEOPUHU
OTHOCHUTEJIBHOCTH.

[IpocTpaHCcTBEHHO-BPEMEHHOU

untepBall. [IpeoOpa3oBanus
JlopeHna. YciioBre NpuYMHHOCTH.
OTHOCHUTENBHOCTH
OJIHOBPEMEHHOCTU. 3aMe]ICHUE
BPEMEHU U COKpAIIEHUE JUTUHBI.

DHeprus U UMITYJIbC

pCHHTHBHCTCKOﬁ YacCTHUIbI.

CBs13b Macchl ¢ SJHEpruen u

HUMITYJIbCOM peHHTHBHCTCKOﬁ
HaCTHUIIHBI. 3H€pFI/I$I IIOKOsA

Texnuueckue ycmpoucmeéa u

mexHono2uyecKue npoyeccol.
CITYTHHUKOBBIC IIPUCMHUKH,
YCKOPUTEIHA 3aPAKCHHBIX YaCTHII.

Yuenuueckuii 3xcnepumenm,

Jaabopamopusvie padomel,
NPAKMUKYM

Omnpenenenue  UMIylIbca U
SHEPIHU PEISITUBUCTCKUX YaCTHI
(mogororpadusm TpekoB
3apsDKEHHBIX YacTUI] B MATHUTHOM
noJje).

bu6nunoteka LHOK:

1.https://lesson.edu.ru/lesson/42e25f5d-
3e4b-4090-80b3-
2cca2fae90aa?backUrl=%2F03%2F11

2.https://lesson.edu.ru/lesson/88254104-
5413-40fc-beba-
ab865e7fad28?backUrl=%2F03%2F11

3.https://lesson.edu.ru/lesson/893de7ca-
67a1-479d-9a60-
bf7153bf0e95?backUrl=%2F03%2F11



https://lesson.edu.ru/lesson/42e25f5d-3e4b-4090-80b3-2cca2fae90aa?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/42e25f5d-3e4b-4090-80b3-2cca2fae90aa?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/42e25f5d-3e4b-4090-80b3-2cca2fae90aa?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/88254f04-54f3-40fc-be6a-ab865e7fad28?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/88254f04-54f3-40fc-be6a-ab865e7fad28?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/88254f04-54f3-40fc-be6a-ab865e7fad28?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/893de7ca-67a1-479d-9a60-bf7153bf0e95?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/893de7ca-67a1-479d-9a60-bf7153bf0e95?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/893de7ca-67a1-479d-9a60-bf7153bf0e95?backUrl=%2F03%2F11

PA3JIEJ 7. KBAHTOBA S| ®U3UKA
(15 1)

PA3JIEJI 7. KBAHTOBAS
DU3UKA (25 u)

Tema 1. Dnemenmot keanmoegoii
onmuxu (6 u)

Tema 1. Kopnyckynapno —
601n060u Oyanusm (15 u)

®otonbl. Popmyna [Iimanka cBsa3u
3HEpruu (poToHa C €ro YacTOTOH.
DHeprusii UMIyibe GoToHa
OTKpbITHE U HCCIIEI0BAHUE
dotorpdekra. OnbiTel A. T
CroneroBa. 3akoHbIpoTOIPdEKTA.
VYpaBHeHue DUHIITEHHA 15
dororddekra. «KpacHas rpaHuma
dotorddekra. J[aBneHue cBera.
Omnprte [1. H. JIeGenena.
XUMUYECKOE JICHCTBUE CBETA.

Texnuueckue ycmpoucmea u
npakmuyecKoe npumMeHeHue:
dboTo3EMEHT,(HOTOTATUHK,
COJTHEYHas Oarapesi, CBETOIUO/I.

Hemoncmpayuu
1. ®oro3dpdexT Ha ycTaHOBKE C
I[IUHKOBOU IIJIACTUHOM.
2. HccnenoBaHue 3aKOHOB
BHemHero GoTodddekra.
3. Cseroauos.
4. ConneuHas O6aTapes.

PaBHOBecHOE TENIOBOE U3JIyUYEHUE
(u3myuyeHne abCoMOTHO YEPHOTO
Tena).3akoH cMenleHus Buna.
I'mnoresza M. I1nanka o KBaHTax.

DOTOHBI. DHEPTUS U UMITYJIHC
¢doTtoHa.

dotordpdext. Onbiter A. T
Croneroa. 3akonsl potodddekra.
YpaBHeHUEe DUHIITEHA 1J1s1
dororddekra. «KpacHas rpaHuIa»
doTtoarddekra.

JlaBneHue cBeta (B 4aCTHOCTH,
JIaBJICHHUE CBETa Ha a0COIIOTHO
MOTJIONIAIOITYIOU aOCOTIOTHO
OTPaXKAIOIIYIO TOBEPXHOCTB ).
Omertet 1. H. JIeGenena.

BouiHOBBIE CBOMCTBA YaCTULI.
Bounbl ne bpoisna. InuHa BoJHBI
ne bpoiins u pazmeps obaactu
JIOKAJIU3ALHAH JBUKYILEHCS
yactuilsl. KopnyckymnsipHo-
BOJIHOBOM yanusm. Judpakius
3JIEKTPOHOB HA KpUCTAJIIAX.

Crneuunduka nsmepeHui B
Mukpomupe. COOTHOUIEHUS
HeonpeaenénHocreil eitsendepra

Texnuueckue ycmpoticmea u
MexHoN02UecKue npoyeccyi.
CIEKTPOMETP, (POTODIIEMEHT,
(boTOIaTYNK, TYHHEIHHBINA
MUKPOCKOII, COTHEYHas OaTapes,
CBETOJIUO/I.

Jlemoncmpayuu

bu6nunoteka LHOK:

1. https://lesson.edu.ru/lesson/7fe7dc51-
3ceb-4c2c-b167-
£6990568868a?backUrl=%2F03%2F11

2.https://lesson.edu.ru/lesson/f3823c52-
d4d5-4445-82¢ea-
67241847dcc3?backUrl=%2F03%2F11

3.https://lesson.edu.ru/lesson/98b3f99b-
dbcd-4h8a-b1b1-
830692788e89?backUrl=%2F03%2F11

4. https://lesson.edu.ru/lesson/a799bcf0-
0a3c-44aa-8985-
840db0f02a78?backUrl=%2F03%2F11



https://lesson.edu.ru/lesson/7fe7dc51-3ceb-4c2c-b167-e6990568868a?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/7fe7dc51-3ceb-4c2c-b167-e6990568868a?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/7fe7dc51-3ceb-4c2c-b167-e6990568868a?backUrl=%2F03%2F11
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https://lesson.edu.ru/lesson/f3823c52-d4d5-4445-82ea-67241847dcc3?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/f3823c52-d4d5-4445-82ea-67241847dcc3?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/98b3f99b-dbcd-4b8a-b1b1-830692788e89?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/98b3f99b-dbcd-4b8a-b1b1-830692788e89?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/98b3f99b-dbcd-4b8a-b1b1-830692788e89?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/a799bcf0-0a3c-44aa-8985-840db0f02a78?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/a799bcf0-0a3c-44aa-8985-840db0f02a78?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/a799bcf0-0a3c-44aa-8985-840db0f02a78?backUrl=%2F03%2F11

1. ®otordhdexT Ha ycTaHOBKE €
I[IMHKOBOH ITIACTUHOM.
HccnegoBanue 3aKOHOB
BHemHero hoTodddexra.

2. UccnenoBanue 3aBUCHMOCTH
COTIPOTHBIICHUS
MTOJTYITPOBOJTHUKOB OT
OCBEIIIEHHOCTH.

3. Ceeroauon.

4. Conneunas O6atapes.
Yuenuueckuii 3xcnepumenm,

JaabopamopHsle padomeul,

NPAKMUKyM
1. Uccnenosanue
dboTopesucropa.

2. W3mepeHune mocTosTHHON
[Tnanka Ha OCHOBE

uccienoBanusiporodpdekra.

3. HccnenoBanue 3aBUCUMOCTHU
CHJIBI TOKA 4€pE3 CBETOANO/
OTHAITPSIPKCHU .

Tema 2. Cmpoenue amoma (4 u)

Tema 2. @uzuka amoma (5 u)

Mogens atoma TomcoHa. OMBITEI
Pezepdopaa no paccessHuio 0-4acTHIL.
[Lmanerapnas Mozenp atoma.
[Tocrynars! bopa.

W3nyuenue u nornormienne GoToHOB
[P MIEPEXOE aTOMa C OJJTHOIO YPOBHS
SHEPIuM Ha Apyroi. Buael cnekTpos.
CnekTp ypoBHEH PHEPrUU aTroma

BOJIOPO/IA.

BonnoBele cBoiicTBa yacTuil. BoJHBI
ne bpoitns. KopnyckynsipHo-BOITHOBOM
Jyaii3M.

CrioHTaHHOE M BBIHYXJICHHOE

W3JIy4YECHHUE

OnBITHI 11O UCCIIETOBAaHUIO
crpoeHus aroma. [limanerapHas
Moenb aromaPesepdopa.

ITocrynatel bopa. U3nyuenne
U orJ1omieHue (OTOHOB MpH
IIEPEX0/Ie aTOMac OJHOrO
YPOBHSI SHEPTUU Ha JAPYTOH.

Buasl cnexktpoB. CniekTp ypoBHE#
SHEPruu aTomMa BOAOPO/a.

CroHTaHHOE U BBIHYKIEHHOE
u3iydeHue ceera. Jlazep

Texnuueckue ycmpoucmea u
MexXHOI02U4ecKue Npoyeccyl.
CIEKTpaJIbHbIaHAIIN3

bubnmoteka LIOK:

1.https://lesson.edu.ru/lesson/970660f2-
c31e-48f5-b2f6-
ebc59cabf826?backUrl=%2F03%2F11

2. https://lesson.edu.ru/lesson/e1799a2f-
ac92-44e7-a484-
2abcafa47281?backUrl=%2F03%2F11

3.https://lesson.edu.ru/lesson/a33f0289-
fc13-475c-9003-
611ac290d0b5?backUrl=%2F03%2F11

4 https://lesson.edu.ru/lesson/4edd0754-
9b4f-459b-acc2-
221a6d76e9d2?backUrl=%2F03%2F11



https://lesson.edu.ru/lesson/970660f2-c31e-48f5-b2f6-ebc59cabf826?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/970660f2-c31e-48f5-b2f6-ebc59cabf826?backUrl=%2F03%2F11
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https://lesson.edu.ru/lesson/e1799a2f-ac92-44e7-a484-2abcafa47281?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/e1799a2f-ac92-44e7-a484-2abcafa47281?backUrl=%2F03%2F11
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https://lesson.edu.ru/lesson/a33f0289-fc13-475c-9003-611ac290d0b5?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/a33f0289-fc13-475c-9003-611ac290d0b5?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/4edd0754-9b4f-459b-acc2-221a6d76e9d2?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/4edd0754-9b4f-459b-acc2-221a6d76e9d2?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/4edd0754-9b4f-459b-acc2-221a6d76e9d2?backUrl=%2F03%2F11

Texnuueckue ycmpoiicmea u
NpaKmuyeckoe npumMeHeHue:
CIEKTPAJIbHBIMAHAIIN3
(cmexkTpockom), Jia3ep, KBAHTOBBIN
KOMIIBIOTEP.

Hemoncmpayuu
1. Mopuenb onbita Pezepdopna.
2. OnpeneneHue ATUHBI BOJIHbI
Jasepa.
3. HaOmronenue nuHeiyaThIx
CIIEKTPOB U3JIY4YECHHUS.
4. Jlazep.
Yuenuueckuii 3xcnepumenm,
aadopamopuvle padomul

1. HaGumronenue auHeuaToro

cnekTpa. Binusnue
PaAMOAaKTUBHOCTH Ha KUBBIE
opranu3mbl. OTKpbITHE NPOTOHA U
HelTpoHa. HykiloHHas Mozens siapa
[eiizen6epra—ILlBanenko. 3apsia
anpa.MaccoBoe uucino spa.
N3otonsl. Anbda-pacna.
DNEKTPOHHBIA U MO3UTPOHHBIN
6era-pacnaj. ['aMma-u3znyueHue.
3aKOH paJIM0aKTUBHOTO pacnaja.
OHeprus CBA3M HYKJIOHOB B sIJIpe.
SAnepusie cuibl. [ledext maccsl
anpa. Sinepusie peakuuu. Jlenenue
U CUHTE3 sAnep. SInepHslii peakTop.

Tepmosinepusbrit cuaTes. [Ipodaembr
Y MIEPCIIEKTUBBI SIACPHON SJHEPIrEeTUKH.

DKOJIOTUYECKHE ACTIEKTHI SAEPHOM

OHCPICTHUKU. 3JICMCHTapHBIC JaCTUIlbI.

OTKpbITHE TO3UTPOHA. METO B
HAOIIO/ICHUS U PETHCTPAIIN
AJIEMEHTAPHBIXYACTHII.
DyH/IaMEHTAJIbHbIE B3aUMO/ICHCTBUSI.

(ciexkTpockon), Ja3ep, KBAaHTOBBIN
KOMITBIOTED.
Jemoncmpayuu

1. Mognens onbita Pesepdopna.

2. HabGnronenue nuHeiyaThIX
CIIEKTPOB.

3. YCTpo#CTBO U IeCTBUE
CYE€TUMKA HOHU3UPYIOLIUX
YacTHLI.

4. OnpeneneHue ATUHBI BOJTHBI
JIA3€pHOT0 U3ITyYEHHUS.
Yuenuueckuii sxkcnepumenm,
Jaabopamopusie padomel,

NPAKMUKYM

1. HaOnronenue JIMHENYATOTO
CIEKTpa.

2. WccnenoBaHue criekTpa
pa3pekeHHOr0 aTOMapHOI 0
BOJOPOJAU U3MEPEHUE
noctostHHoOM Punbepra.

I'amma-uzmyuenue. 3aKoH
PaAMOaKTUBHOIO pacnajia.
PannoakTUBHBIE U30TOIBI BOPUPOJIE.
CBolicTBa HOHU3UPYIOIIETO
u3nydeHus. BausHue
pPaIuoOaKTUBHOCTU HA KUBBIE
opranusMel. EcrecTBeHHblI (hoH
n3nydyenus. Jlozumerpusi.

DHeprus CBA3U HYKJIOHOB B SIpE.
SAnepusie cuibl. Jlepext maccsl
anpa.

Snepubie peakunu. Jlenenue u
CUHTE3 siiep. S iepHbIe peaKkTopBhl.
[TpoGuiemblyTipaBisieMoro
TEPMOSIAEPHOTO CUHTE3a.
DKOJIOTUYECKUE aCTIEKThl Pa3BUTHS
SIEPHON SHEPreTUKU. MeTo bl




EnuncTBO M3nveckoil KapTHHBI MUpa
Texnuueckue ycmpoucmsa u
npakmuyeckoe NpuMeHeHue:
JIo3UMETp,Kamepa Bunibcona, siaepHbIit
peakTop, aToMHasi 6oM0a.
Hemoncmpayuu
1. Cuéruuk HOHU3UPYIOLIUX
YacTHII.
Yuenuueckuii sxcnepumenm,
aadopamopuvle padomaul
1. MUccnenoBaHue TpeKOB YaCTHII
(10 roToBEIM (hoTOrpadusim).

pPErUCTpPaLUU U UCCIIEIOBAHUS
3JIEMEHTapPHBIXYACTHII.
DyHIaMEeHTAIbHBIE
B3auMOJIecTBUsI. BapnoHbl, ME30HBI
u nenronsl.IIpencrasinenue o
CrangaptHoil Mmosenu. KBapk-
[JIFOOHHASI MOJIENb aIpOHOB. PU3nKa
3a npeaenamu CtaHgapTHOM
Mozenu. TémHas Marepus U TEMHas
sHeprus. EnnHcTBO hrzndeckoit
KapTUHBI MUDA.

Texnuueckue  ycmpoiicmea — u

mMexHono02UecKue npoyeccol.
IO3UMETp,  Kamepa  Buibcona,
AIEPHBIM  PEAKTOp, TEPMOSIECPHBIN
peakTop, aTOMHas O6omOa,
MarHUTHO-PE30HAHCHAas
Tomorpadus.
Yuenuueckuit  3xcnepumenm,
aabopamopuvie paoompul,
HPAKMUKYM

1. WccnenoBaHue TPEKOB YACTHUI]
(1o roToBbIM (hoTOrpadusim).

2. HccnenoBanue
PaaMoaKTUBHOIO OHA C
WCIOJIb30BaHUEM JI03UMETPA.

3. Nzydenwue noromenus oera-
YACTHUII ATFOMUHHEM.

PA3JIEJI 8. DJIEMEHTBI
ACTPOHOMUU U
ACTPO®U3UKU (7 1)

PA3JIEJI 8. DJIEMEHTbI
ACTPOHOMMU 1
ACTPO®U3UKU (12 1)

Tema 1. Dnemenmut acmpogusuxu

(7u)

Tema 1. Inemenmut acmpogusuxu
(12u)

DTarel Pa3sBUTHA aCTPOHOMMUHU.
[pukiagHOE U MEPOBO33PEHUECKOE
3Ha4YEeHHEeacTpOHOMUU. Buj 3BE31HOrO
Heba. Co3Be3aus, SpKue 3BE3IBI,

OTanbl pa3BUTHSL ACTPOHOMHUH.
ITpuknagHO€ U1 MEPOBO33PEHUECKOE
3HAYEHUEACTPOHOMMUMU.
[TprMEeHUMOCTh 3aKOHOB (PU3UKHU

bu6auoreka IOK:

1.https://lesson.edu.ru/lesson/ddb84c9c-
1a43-4e9e-9973-



https://lesson.edu.ru/lesson/ddb84c9c-1a43-4e9e-9973-4fea2ed3d72a?backUrl=%2F903%2F11
https://lesson.edu.ru/lesson/ddb84c9c-1a43-4e9e-9973-4fea2ed3d72a?backUrl=%2F903%2F11

IJIAHETEI,

X BUAUMOE ABrkeHue. CojlHeUHas
cucrema. Comnnue. CoHeuHast
AKTUBHOCTbh. VICTOYHUK 3HEprun
Connua u 3B€37. 3BE3/bI, X OCHOBHBIC
XapakTepucTuku. J{narpamma
«CTIEKTPAJIbHBIN KJIACC —
CBETUMOCTDY. 3BE3IBITTIaBHOMN
MOCJIE0BATEILHOCTH. 3aBUCUMOCTD
«Macca — CBETHMOCTbY

JUTS 3BE3]] TJIAaBHOM
1oCJIeI0BaTeIbHOCTH. BHYyTpeHHee
cTpoenue 3B€311. CoBpeMeHHbIE
MIPEJICTABIICHUS O IPOUCXOXKICHUU U
sBosroruy CoJHITa N3BE3. DTarbl
JKU3HU 3BE3]I.

Muneunsiii [1yte — Hama ['anakTuxa.
Ilonoxenue u amxenne CoJHIA B
T'amakTuke. Tulpl rarakTUk.
Panuoranaktuku u kBazapsl. YEpHEIE
JBIPHI Bpax TalakTUK. Beenennas.
Pacmmpenune Beenennoil. 3akon
Xab0ma.

Pazberanue ranaktuk. Teopus
bonsmioro B3peiBa. PennkroBoe
usnydeHue.MacuitabHas CTpyKTypa
Bcenennoii. MeTaramakTuka.
Hepeménnpie mpo6ieMbl aCTPOHOMHUH.

Yuenuueckue naonwoenusn

1. HaOmoneHust ~ HEBOOPYKEHHBIM

rJ1a3oM c HCTIOJIb30BAHUEM
KOMITHIOTEPHBIX MPUIIOKESHHUHN TSI
onpeneneHus TTOJIOKEHUS
HeOeCHBIX 00BEKTOB Ha
KOHKPETHYIO  JaTy: OCHOBHBIE
co3Be3ausi CeBepHOTo MOMyHIapus
U SIpKHE 3BE3/IBL.

TUTSE OOBSICHEHU ST IPUPO,IBI
KOCMHYECKHX 00BEKTOB.

MeTto1bl aCTPOHOMUYECKUX
uccinenoBanuii. CoBpeMEHHbIE
OIITHYCCKUCTCICCKOIIEL,
paaroTeNeCKOIbl, BHEaTMOChepHas
ACTPOHOMHUS.

Bun 3sé3qnoro Heoa. Co3pe3aus,
SIpKHE 3BE3/1bl, IUTAHETHI, UX
BUJIMMOEIBHKECHHE.

ConHeyHas cucTema.

Comune. ConHeuHas akTUBHOCTb.
Wcrounuk sneprun ComHia u 3BE31.

3BE3/bI, X OCHOBHEBIE
XapakTepUCTUKHU. [luarpamMmma
«CHEKTPAJIbHBIN KJ1acc —
CBETHUMOCTB). 3BE3]IbI TTIABHOH
MMOCJICIOBATEILHOCTH. 3aBUCHMOCTD
«Macca — CBETHMOCTEY JIJIS 3BE3 ]I
IJ1aBHOH ITOCJIEIOBATEIILHOCTH.
BnyTtpenHee cTpoeHue 3B€31.
CoBpeMeHHbIE PEJICTABIICHUS O
MIPOUCXOKIECHUH U SBOTIOLIUN
Connua u 3BE31. DTaMbl )XKU3HU
3BE3/I.

Mneunsiii [yt — Hama
T'amaxTuka. Ilomoxenne u
nmkenue Connna B ['amakTuke.
Tune! ramakTuk. PagunorajakThuky u
KBa3apbl. YEpHBIE ABIPHI BAAPAX
rajnakTuk. Becenennas. Pacmpenue
Bcenennoii. 3akon Xa00i1a.

Pas0eranue ranaktuk. Teopus
bousbiioro B3peiBa. PenukroBoe
u3nydenre.MacmradHas CTpyKTypa
Bcenennoii. MeraramakTuka.

Hepewménnrie npobdiemsl

4fea2ed3d72a?backUrl=%2F903%2F11

2. https://lesson.edu.ru/lesson/105a304c-
1932-45b4-b157-
65522b21cc30?backUrl=%2F903%2F11

3. https://lesson.edu.ru/lesson/42ff7164-
3f90-4322-aeh8-
£3eb85bdb260?backUrl=%2F903%2F11

4, https://lesson.edu.ru/lesson/c48a2bb0-
ecdd-4aa8-9489-
c744d78651a6?backUrl=%2F903%2F11
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https://lesson.edu.ru/lesson/42ff7f64-3f90-4322-aeb8-f3eb85bdb260?backUrl=%2F903%2F11
https://lesson.edu.ru/lesson/42ff7f64-3f90-4322-aeb8-f3eb85bdb260?backUrl=%2F903%2F11
https://lesson.edu.ru/lesson/42ff7f64-3f90-4322-aeb8-f3eb85bdb260?backUrl=%2F903%2F11
https://lesson.edu.ru/lesson/c48a2bb0-ecdd-4aa8-9489-c744d78651a6?backUrl=%2F903%2F11
https://lesson.edu.ru/lesson/c48a2bb0-ecdd-4aa8-9489-c744d78651a6?backUrl=%2F903%2F11
https://lesson.edu.ru/lesson/c48a2bb0-ecdd-4aa8-9489-c744d78651a6?backUrl=%2F903%2F11

2. Habmonenust B Teneckon JIyHBI,
manet, Maueunoro [lytu.

aCTPOHOMUU

Yuenuueckue naonooenusn:

1. HaOmronenus 3BE3THOTO
HeOa HEBOOPYKEHHBIM
r1a3oM C  HCIIOJb30BaHUEM
KOMITHIOTEPHBIX TPUIIOKEHUN
JUISL OIIPE/ICNICHUs TOJIOKEHUS

HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIC
CO3BE3 AU CeBepHOro

IOJTyLIApHs U SIPKUE 3BE3IBL.
2. HaGnronenuss B TeliecKOm

JIyHBl, U1aHET, TYMAHHOCTEN U

3BE3IHBIX CKOIUICHUN.

OUBNYECKHUU ITPAKTUKYM
(16 gacoB)

Cnocobvl  uzmepenus
Qusuueckux enuuuH ¢
UCNONb306AHUEM — AHATIO208bIX U
YUGPOBLIX UIMEPUMETLHBIX
npudbopo8 U KOMNLIOMEPHHIX
oamuuxoewix cucmem. Abconromuule
U omHocumenbHvle NOSPeUHOCU
UBMepeHUtl (Pu3U4eCKUX GeTUUUH.
Oyenxa epanuy nozpeuwiHocmeil.

IIposedenue koceeHHbIX
usMeperutl, Ucciedo8aHull
3aeucumocmeil huuUecKux
8eIUYUH, NPOBEPKA NPEOTIOHCEHHBIX
aunomes (8v100p uz pabom,
ONUCAHHBIX 8 MeMAMUYEeCKUX
paszdenax « Yuenuueckuul
9KCnepumeHm, 1aOopamopHbie
pabomwl, NPAKMUKYMY).

OBOBIIAIOLIEE [TIOBTOPEHUE
(44)

OBOBILIAIOIIEE [TOBTOPEHUE
(15 1)




Poib ¢pu3uky 1 acTpOHOMHH B
SKOHOMHYECKOM, TEXHOJIOTHISCKOM,
COILIMAJIEHOW M 3THYECKOM cepax
JEATENLHOCTH YeJIOBEKA; POJIb U MECTO
(U3MKK ¥ aCTPOHOMHHU B COBPEMEHHOMN
Hay4YHOU KapTHHE MUPA; POJIb
(bu3ruecKoit Teopruu B POPMUPOBAHUH
IpeACTaBICHUN 0 (PU3NIECKONKAPTHHE
MHUPa, MECTO (PU3UYECKON KapTUHBI
MHpa B 00IIEM PsIly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NPEACTaBICHUN O IPUPOJE

O600111eH1Ee U CUCTEMAaTH3alUs
coJiep’KaHusl pa3JiesioB Kypca
«MexaHukay, «MoJekyapHas
¢u3uKa u TEpMOTMHAMHKA,
«QnexrpoauHamukay, «Konebanus
Y BOJIHBI», «OCHOBBI CIIELIMAJIBHON
TEOPUHU OTHOCUTEIHHOCTH,
«KBanTtoBas puzukay, « IJIEMEHTHI
ACTPOHOMHMH M aCTPOPU3UKIY.

Ponb pusuku u actpoHomuu B
3KOHOMUYECKOM, TEXHOJIOTHISCKOM,
COLIMATILHOW U ATHYECKOH cepax
JeSITEJIbBHOCTH YEJI0BEKa; pOJib U
MeCTO (PM3UKHU U aCTPOHOMUU B
COBPEMEHHOM HAy4YHOU KapTUHE
MUpa; 3HAUE€HUE OMUCATENbHOM,
CHUCTEMAaTU3UPYIOLIEH,
OOBSCHUTENBHON U
NPOTHOCTUYECKOHN (PYHKITHIA
buznyeckoil Teopun; poib
¢uznueckoil Teopun B
dbopMUPOBAHUUTIPEACTABIICHUI O
¢buznyecKkoil KapTHUHE MHUpa, MECTO
bu3nyecKoil KapTHHBI MHUpa B
o01IeM psy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX
MIPEJCTABICHUIO TPUPOJIE

Peseps (3 u)

Peseps (10 u)







		2024-09-02T10:06:57+0400
	Абашкина О.Н.




