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IHHOACHUTEJIBHAA 3AIINCKA

MonenbHasi CMHXpOHU3UpPOBaHHAsE paboyas mporpamma 0a30BOro M yriayOJEHHOrO M3Y4YEHUs IpeaMeTa
«Dusukay» B 10-11 kmacce pazpaborana Ha ocHOBe Pabouux mporpamm cpeaHero oomero oOpa3oBaHHs IO
¢us3uke (0a30BBIA ypOBEHb, YINIYONEHHBIM  YPOBEHB), OJOOPEHHBIX pelieHHuEM QeaepaabHoro y4eOHo-
METOAMYECKOTO 00BEAUHEHUS 10 001IeMy 00pa3oBaHuto oT 29.02.2022r., mpotokon 7/22.

JlaHHast TIporpaMma CIIy)KUT OCHOBAaHUEM [UISl YYHUTENsl 10 pa3paboTke pabodveil mporpammel 1o ¢Gusuke B
KJaccax, TAe peallM3yroTcss MyabTUIPOGIIBHBINA yueOHbIi miaH. B pasnene «Temarndeckoe IIaHUPOBAHUE)
y4e0HOro Kypca CoaepKaHue 0OydeHUs] CHHXPOHU3UPOBAHO ISl OCBOCHHS OOyJYarOIIMMUCS MPEAMETa Kak Ha
0a30BOM, TaK M yriIyOJEHHOM YPOBHE.

JlanHas mporpamMMa ompenensieT 00sg3aTelibHOe MPEAMETHOE COJACp)KaHWEe, YCTAHABJIMBACT INPHMEPHOE
pacnpezeneHie y4eOHBIX YacoB MO TEMAaTHYECKUM pasfesiaM Kypca M PEeKOMEHIYEMYIO IOCIeI0BATEIbHOCTh
M3yYEHHS] TEM W Pa3/IeloB Y4eOHOTO TpeaMeTa ¢ y4ETOM MEKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH,
JIOTHKH y4eOHOTO Tporiecca, BO3PAaCTHBIX 0coOeHHOCTel oOywarommxcs. [Iporpamma maér mpencraBieHue o
HENSAX, COoOepicaHuu, odujeri CTpaTerud OOYYCHHS, BOCIHUTAHUS M PAa3BUTHA OOYYAIOIIUXCS CpPEACTBAMHU
yaeOHoro npeamera «Pusnkay» Ha yrIyOJIEHHOM YpOBHE U 0a30BOM YPOBHE.

Uszyuenue xypca @uszuku yenybOnéHHO20 YPOGHs NO380JS€M  Peanru3068ams 3a0ayu NpopeccuoHaibHOl
opueHmayuu, HAnpasieHo HAa cOo30anue YCi08ull O/l NPOSGIEeHUS. CEOUX UHMENIeKMYAIbHbIX U MEOPHUEeCKUX
CnOCcOOHOCmeEll KaXCObIM YYaAWUMCsl, KOmopble Heo0Xo0umbsl Ol NPOOONNCeHUs 00pA308aHUS 6 BbICUIUX
VUeOHbIX 3A6€0CHUSIX NO PAZTUYHBIM (DUSUKO-MEXHUYECKUM U UHHCEHEPHBIM CReYUalbHOCHSM.

B nporpamMme onpenensioTcs IUIaHUpYEMble Pe3yibTaThl OCBOCHMS Kypca (U3MKH HAa YPOBHE CPEIHEro
ob1iero o0pazoBaHMs: JTUYHOCTHBIE, METaNpeIMeTHbIE, PeMETHbIe (Ha yriyOJa€HHOM U 0a30BOM YpPOBHE).
HayuHo-meroionoruueckoii OCHOBOM Ui pa3paboOTKM TpeOOBaHMN K JIMYHOCTHBIM, METalpPeIMETHBIM U
MPEIMETHBIM pe3yJbTaTaM OOyYarolnuXCs, OCBOMBIIMX MPOTpaMMy cpeaHero oOmiero oOpa3oBaHUs Ha
yriyOaE€HHOM YPOBHE, SIBJISIETCSI CUCTEMHO-/1€ATEIbHOCTHBIM MOAXO/I.

IIporpamma BKIIOYACT: niaHupyemvle pe3yibmamsl OCBOEHUS Kypca (U3UKU Ha YriyOJ€HHOM U 0a30BOM
YPOBHE, B TOM YHCIIE

npeomemuule pe3yibmamyl 0 To1aM 00yUeHHUS;
cooeparcarue yuebno2o npeomema « Pusuxa» no 200am obyueHus;, npumepHoe memamuieckoe niaHUposanue
C YyKa3aHHEM KOJIMYECTBA YacOB HAa H3yUEHHME KaXJIOW TEMbl U HPUMEPHOU XAPAKMEPUCMUKOU YUeOHOU
OesamenbHOCmU Y4auuxcs, Pealn3yeMoi IpH N3y4YEHNHU dTHX TEM.

[Iporpamma uMeeT NPUMEPHBIH XapakTep M MOXeET ObITh HCIOJb30BaHA YUYUTEIAMH (UMK 7S
COCTaBJICHHsI CBOMX Pa0OYMX MPOTpaMM.

Pabouas nporpamMmma HC CKOBBIBACT TBOPUYCCKYIO HHUIIUATUBY y‘{HTCHCﬁ U IpeAOCTaBJISICT BO3SMOXKHOCTH JJIA
peam3aniun pa3jIndHbIX MCETOAUYCCKHUX IMOAXOJ0B K IIPCIIOJaBaHHUIO (bI/ISI/IKI/I Ha yTJ'Iy6J'IéHHOM H 0a30BOM
YPOBHE IIpU YCIIOBUU COXPAHCHUSA 00s13aTeNBbHON  YacTH COACPpIKaHUA KYypcCa. KoauuectBo yacoB B
TEMATUYCCKOM INNIAHUPOBAHWKU Ha U3YUYCHHC Ka)XXI0l TEMbI SBIISETCS OpPUCHTUPOBOYHBIM U MOXKET OBITh
HN3MCHCHO KaK B CTOPOHY YMCHBUICHHUSA, TaK WU YBCIIMYCHUSA B 3aBUCHUMOCTH OT PCAIMU3YCMBIX MCTOANMYCCKUX
MoAXOJ0B Y YPOBHA IMMOATOTOBJICHHOCTH YUallIUXCs.



KypcuBoM B TekcTe mporpaMMbl BbiaeneHbl 3aeMeHThl Llenn m 3amaum, IlpenmeTHbIX pe3ysiabTaToB H
Coneprxanust yueOHOTO MaTepuana, KOTOpble IPECTaBICHbI U H3Y4YEHUS Ha yriIyOJIEHHOM ypOBHE

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O IIPEJIMETA «®U3UKA»

@du3nka Kak Hayka O HamOosiee OOLIMX 3aKOHAX MPHUPOJBI, BBHICTYIAs B KauecTBE y4eOHOTO INpeaMmera B
IIKOJIE, BHOCHUT CYIIECTBEHHBII BKJIJl B CUCTEMY 3HAHHU 00 OKpyxatomeM mupe. LlIkonbHbIi Kype pu3uku —
CHCTEMOOOPAa3yIOMINH [T €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEMETOB, OCKOJIBKY (DPM3UUECKHE 3aKOHBI JIeXKAT
B OCHOBE IIPOLIECCOB U SIBICHUH, N3y4aeMbIX XUMHEH, Onomorue, puzndeckoil reorpadueii 1 aCTpOHOMHEH.
Vcnonp30oBaHne W aKTUBHOE MPHUMEHEHHE (U3MUECKUX 3HAHUK OMPEAETHIIO XapakTep M OypHOE pa3BUTHE
pa3sHOOOpa3HBIX TEXHOJIOTUH B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOSHHS KOCMOCA, MOJIYYEHHS HOBBIX
MaTepHaJioB C 33aJJaHHBIMHU CBOMCTBaMHU W Jp. M3yueHue (U3MKKM BHOCHT OCHOBHOW BKJIaJ B (POPMHPOBAHUE
€CTECTBEHHO-HAyYHOH KapTHHBI MHUpa Yy4Yaliuxcs, B (OPMUPOBAHHWE YMEHUH NPUMEHSTH HAy4YHBIA METOJ
MIO3HaHMS TPH BBITIOJIHEHUU UMH YUEOHBIX UCCIIEIOBAHHH.

B ocHoBy kypca ¢u3MKM CpelHEW IIKOJBI TOJOXKEH pPsij HIeH, KOTOpPhle MOKHO paccMaTpHBaTh Kak
IIPUHLIUIBI €70 TOCTPOECHUS.

Hoea uenocmuocmu. B COOTBETCTBUM C HEM KypC SBISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COJEPIKUT
MaTepHall U3 BCeX pa3/esioB (PU3HMKH, BKIIOYAET KaK BOMPOCH KJIACCHYECKOH, TaK U COBPEMEHHON (PH3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBHM C HEW Marepuai Kypca (Gu3uku oOBeIWHEH BOKPYT (PU3MUECKUX
Teopuil. Bexymum B Kypce siBisiercs (OPMHpPOBAHHE TPEACTABICHUH O CTPYKTYPHBIX YPOBHSIX MaTepHH,
BEILIECTBE U MOJIE.

Hoea zymanumapuzayuu. EE peamusanus NpeanonaracT HUCIONb30BAHUE T'yMaHUTAPHOIO IOTEHLHANA
¢u3nuecKoil HayKH, OCMBICIIEHUE CBSI3U pa3BUTUA (QU3MKU C pa3BUTHEM oOIIecTBa, a Takke C
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TPOoOIeMaMHu.

Hoea npuxnaonon nanpasnennocmu. Kypc Gusuku yriyOiE€HHOTO ypoBHS IpPEANOaraeT 3HaKOMCTBO C
LIIMPOKUM KPYrOM TEXHUYECKHMX M TEXHOJIOTMYECKUX MPUIOKEHUN M3y4eHHBIX TEOpHH U 3aKkoHOB. [Ipu 3Tom
paccMaTpUBAIOTCS HA YPOBHE OOIIUX MPEICTABICHUA U COBPEMEHHbIE TEXHUYECKHE YCTPOHCTBA U TEXHOJIOTHH.

Hoes IKorocuzayuu peaainulyerCia IMoCpEACTBOM BBCACHUA JOJIICMCHTOB COIACPIKaHUA, MOCBAIIEHHBIX
9KOJIOTHYCCKUM HpO6J'ICMaM COBPEMCHHOCTH, KOTOPLBIC CBA3AHLI C Pa3BUTHEM TCXHUKH U TGXHOHOFHﬁ, a TaKXKe
O6C}’)KI[€HI/I$I HpO6J'IeM pallMOHAJIBHOT'O TPHUPOAOIIOJIb30BAHUA U 9KOJIOTHYECKOM 0€30IaCHOCTH.

OcBoeHUE CoJiepKaHUS TPOTPAMMBbI JOJDKHO OBITh MOCTPOCHO HA MPHHIUIIAX CHCTEMHO-ACSTEIbHOCTHOTO
noaxoma. s Gusuky peamusaius STHX NPHHIKAIOB 0a3MpyeTcss Ha HCIOJb30BAHHHA CaMOCTOSITEIHHOIO
HKCHEPUMEHTa KaK MOCTOSHHO JeicTBYOMEro (hakropa yueOHOro npouecca. /s yenyonénnozo yposHs — 2mo
cucmema CamMOCMOSMENbHO2O YYEHUYECKO20 IKCNEPUMEHMA, BKIIYAoujeco @QpoHmanbHule YieHudecKue
ONbIMbL NPU U3YYEeHUU HOB020 Mamepuana, 1abopamopHvle pabomsl u pabomsi npakmuxyma. Ilpu smom
B03MOJICHBL 08A CNOCOOA pearusayuu GuU3UYecKoeo npakmuxyma. B nepeom ciyuae npakmuxym nposooumcs
au60 6 konye 10 u 11 knaccos, 1ubo nocie nepeoco u 6mopo2o NOAY200Ull 8 KANCOOM U3 IMUX Kiaccos. Bmopou
Ccnocob — smo unmezpayus pabom NPaKmMuKyma 6 cucmemy 1abopamopHuix pabom, Komopule npo8oOAMcs 8
npoyecce usyyenus pasoeia (memwt). Ilpu smom noo pabomamu npaKmuKyma NOHUMAEmcst CAMOCMOSMeENbHOe
ucciredosanue, KOmMopoe HnpoBOOUMCs NO PYKOBOOCMBY C8EPHYMO20, 0000wéHHo20 6uda 0Oe3 nouiazosol
UHCIMPYKYUU.



B mporpamMme cuctemMa y4eHHUECKOTO SKCIEPUMEHTa, JTAaOOpaTOPHBIX PabOT M MpakTHKyMa IpecTaBlIcHA
eMHBIM TepeuyHeM. BpiOOp TeMaTukH Al 9TUX BHJIOB YUYEHHUECKUX MPAKTUYECKUX PabOT OCYIIECTBISAETCA
yYaCTHMKaMH 00pa30BaTeNIbHOTO TIpolecca HCXOAs W3 OCOOCHHOCTEH IMOYPOYHOrO IUIAHHUPOBAHUS U
ocHaieHus kabunera gusuku. IIpu 3Trom obecrieunBaercst oBlIaJeHUE 00Y4AOIUMKCA YMEHUAMHU IIPOBOAUTH
IpsIMble M KOCBEHHbIE U3MEPEHMsI, MCCIEIOBAHUS 3aBUCUMOCTEN (PU3MUECKUX BEJIMYUH U ITOCTaHOBKY OIBITOB
10 IIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHuE yaensieTcs PelIeHUI0 Pacu€THBIX U KayeCTBEHHBIX 3aaay. [Ipu sTom 1uisi pacuéTHBIX
3a/lad MPUOPUTETOM SBIIAIOTCS 3aJauyd C SIBHO 3aJaHHOW u HeséHo 3adanHol  (HU3NYECKON MOJEIbIO,
MO3BOJISIIOIIME MPUMEHSTh HW3Y4YEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak M3 OJHOrO paszjenia Kypca, Tak M
UHTErpUpysl NPUMEHEHUE 3HAHUW W3 pa3HbIX pas3zfenoB. J[Js KayecTBEHHBIX 3aJad MPUOPUTETOM SIBIISIFOTCS
3aJjaHusg Ha OOBSCHEHHE / Mpe/CKa3aHue MPOTEeKaHWs (PU3MUYECKUX SBICHUNA M MPOLECCOB B OKPYXKAroIIEi
KHU3HH, TpeOyrommue BbIoopa (pu3nueckoil MO ISl CUTYalluH MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpedoBanusimu ®I'OC COO k MarepHalbHO-TEXHUYECKOMY O0€CleYeHHI0 Y4eOHOTo
nporiecca Kypc GU3MKH yriyOnéHHOro U 0a30BOI0 YPOBHS B CPEIHEH IIKOJIE JOJDKEH U3YyYaThCsl B YCJIOBHAX
npeaMeTHoro kadbuHera. B xabunere Qpusuku 10KHO OBITH HEOOXOIUMOE J1A0OpaTOPHOE 0OOPYIOBAHHE IS
BBINOJIHEHUS YKAa3aHHBIX B MPOrpaMMe YYCHHYECKHX OIBITOB, JTa0OPaTOPHBIX paboT M pabOT MpaKkTHUKyMa, a
TaKXe JEMOHCTPallMOHHOE 000pyI0BaHUE.

ILCMOHCTpaHHOHHOC 060py,Z[OBaHI/Ie (1)OpMI/IpyeTC${ B COOTBCTCTBHHM C IIPUHIOHUIIOM MHHMMaJILHOMN
JOCTAaTOYHOCTH H obecreunBaeT MMOCTAHOBKY IICPCUHCIICHHBIX B IPOIpaMME KIIHOYCBBIX I[CMOHCTpaI_II/Iﬁ JJIA
HCCIICOOBaHUA M3Yy4YaCMbIX SIBIICHUH W mponecCcoB, HSMIMPHUYCCKUX U CI)YHIIaMeHTaJH)HI)IX 3aKOHOB, HX
TCEXHUYCCKUX HpHMeHeHHfI.

JlaGopaTtopHoe 000pyI0BaHUE JUIsl YUEHHUUECKUX MPAKTHUYECKUX padoT ¢popMupyercs B BUJE TeMaTHYECKHX
KOMIUIGKTOB M oOecreuynBaeTcss B pacuéTe OJHOrO KOMIUIEKTAa Ha JBYX oOydarommxcs. TemaTuueckue
KOMIUIEKTBI JIA0OPaTOPHOTO OOOPYHAOBAaHUS JOJDKHBI OBITH IMOCTPOSHBI HAa KOMILJIEKCHOM HCIOJIh30BAHUU
AHAJIOTOBBIX W IM(POBBIX MPHOOPOB, a TAK)KE KOMITBIOTEPHBIX HM3MEPHUTEIBHBIX CHCTEM B BUAE HU(MPOBBIX
na0opaTOpHid.

HOEJN U3YYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

OCHOBHBIMU TIENIAMU U3YYeHUS (PU3UKU B 00IIEM 00pa30BaHUU SBISIOTCS:

* (QopmupoBaHUEe UHTEpECA U CTPEMIICHUS 00YJAIOIMINXCS K HAYIHOMY M3yUYSHUIO MTPUPOJIBI, Pa3BUTHE HX
MHTEIJIEKTYaTbHBIX ¥ TBOPUECKHUX CIIOCOOHOCTEN;

* pa3BUTHE TPEACTABICHUNA O HAYYHOM METOJE IMO3HaHUsA M (POPMHUpPOBAHHE HCCIEIOBATEIHCKOTO
OTHONICHHS K OKPYKAIOIITUM SIBJICHUSIM;

* (QopmupoBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3yabTaTa HM3yUEHHUS OCHOB CTPOCHHSI MAaTepUU U
byHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

* (QopmupoBaHue yMEHHMH OOBSICHATH SIBICHUS C HCIIOJB30BaHHEM (PU3NYECKUX 3HAHUN W HayYHBIX
JIOKA3aTeNIbCTB; * (hOpMHUpPOBAHHE TIPECTABICHUNA O POJIM (PU3UKH JIJIsT PA3BUTHS IPYTHUX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTHIA;

pazeumue npeoCmasieHuti 0 B03MONCHBIX cghepax OyOyweu npopeccuoHarbHou OesmelbHOCHU,
CBA3AHHBIX C PUUKOLL, NOO2OMOBKA K OdIbHelueMy 00VUeHUI0 8 SMOM HANPAGIeHUU.

* JloCTIKeHHE ITHX IIeNiell o0ecreunBaeTcs pelieHHeM CIEAYIONNX 3a7a4d B MPOIECCe M3YYEHUsT Kypca

(U3UKY Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus:



* mpuoOpeTeHue cUCTeMbl 3HaHMKA 00 OOmHMX (QU3MUECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHUSX,
BKJIIOYasi MEXaHHKY, MOJEKYISAPHYIO (DH3HKY, DJIEKTPOJHMHAMHKY, KBAaHTOBYIO (M3UKY M SJIEMEHTHI
acTpopu3uKy;

* (opMupoBaHHE YMEHHMI NMPUMEHSATh TEOPETUUYECKUE 3HAHUS I OOBSCHEHUs (PU3MUYECKUX SIBICHUH B
NPUPOJIE U JJISl IPUHATHS IPAKTUYECKUX PEIICHHUH B IIOBCEJHEBHON JKU3HH;

* OCBOGHHME CHOCOOOB pEUICHUS Ppa3lWYHBIX 3a1ad C SBHO 33/JaHHON (HU3MYECKOl MOjenblo, 3an1ad,
HOAPa3yMEBAOIINX CAMOCTOATENILHOE CO3/1aHNe (PU3NIECKON MOJEIH, a/ICKBaTHOW yCIIOBHSIM 3aa4H, B
TOM YHCJIE 33]]a4 MH)KEHEPHOTO XapaKTepa;

* TOHMMaHHE (PU3MYECKHX OCHOB WM MPHUHIUIIOB JCHCTBUS TEXHUYECKUX YCTPOHCTB M TEXHOJIOTHYECKUX
IPOIIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPELY;

*  OBJIQJICHHWE METOJAaMHU CaMOCTOSITEIILHOTO IJIAHUPOBAHUS M MPOBEACHHUS (PU3HMUECKUX IKCIEPUMEHTOB,
aHaJIM3a U UHTEPIpeTauy HHHOPMALIUH, ONIPEAETICHUS TOCTOBEPHOCTH MOIYYEHHOTO PE3YIIbTaTa;

CO3JJaHNE YCIIOBUH JUIsl pa3BUTH YMEHHI IPOEKTHO-MCCIIEA0BATEIbCKOM, TBOPYECKOM AECATEIFHOCTH;
pazsumue unmepeca K cgpepam npogeccuonanrbHoll 0esmenrbHOCMU, C8A3AHHOU C PUSUKOLL.

MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC COO yriybnéHHblil ypoBeHb U3ydeHHs yueOHoro npenmMera «du3uka» Ha ypoBHE
cpenHero o01ero oopa3oBaHus BEIOMPAETCs 00yJarOIIMMHUCS, IUTAHUPYIOIIMMH IPOJO0IDKEHNE 00pa30BaHUs 10
CTIEIUANTBHOCTAM (PU3UKO-TEXHUIECKOTO MPO(HIISL.

VY4eOHBIM TUTaHOM MPEeTyCMOTPEHO n3ydeHue ¢pusnuku B 00béMe 340 4 3a 1Ba roga 0Oy4eHHUs: 5 4 B HENEINIO
B 10 u 11 knaccax, Ha 6a30BOM ypoBHE B 00béMe 136 u 3a 1aBa rona oOyuenus mo 2 4 B Hemento B 10 u 11
kjaccax. B rematnueckoM mianupoBanuu 1 10 u 11 kinaccoB mpenmnosiaratoTcsl pe3epB BpeMEHHU, KOTOPBIH
YUUTEb MOXKET MCII0JIb30BaTh 110 CBOEMY YCMOTPEHHUIO, M TOBTOPUTEIBHO-00001IaI0IINE YPOKH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O IIPEJMETA «®PU3UKA» HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne yuebHoro mpeamera «®Pu3uKa» Ha ypOBHE CpeHEro oOIiero odpazoBaHMs (YriayONEHHBIA U
0a30BBIl YpOBEHB) JOJDKHO OO0ECIIEYMBATH JIOCTHIKCHHE CIEAYIONINX JIMYHOCTHBIX, METAlpEeIMETHBIX H
IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI
I'pasicoanckoe 6ocnumanue:

*  c(hOPMHUPOBAHHOCTh TPAKIAHCKOMN MO3MIIMK OOYYAIONIETOCs KaK aKTMBHOTO U OTBETCTBEHHOT'O WiieHA
poccuiickoro o0IIecTBa;

*  NPHUHATHE TPATUIIMOHHBIX OOIICYETIOBEUSCKUX TYMAHUCTHUCCKUX U JIEMOKPATHUECKUX [ICHHOCTEH;

* TOTOBHOCTb BECTH COBMECTHYIO JICATEIIBHOCTh B MHTEpPECAX I'PaXKIAHCKOTO OOIIECTBa, yU4aCcTBOBAThH B
CaMOYIIPABIICHUH B IIKOJIE U JETCKO-FOHOIIECKUX OPraHU3aIUsX;



* yMCHHE B3aUMOJICHCTBOBATh C COIUATBHBIMU HHCTUTYTaMU B COOTBETCTBHH C HX (QYHKIUSIMH U
Ha3HAYCHHEM;
* TOTOBHOCTb K T'YMAHUTApPHOU U BOJIOHTEPCKOM J1€ATEIBHOCTH.
Ilampuomuueckoe éocnumanue:

*  copMUPOBAHHOCTH POCCUNCKON IpaskJaHCKON UICHTUYHOCTH, TATPUOTH3MA;
* I[IEHHOCTHOE OTHOIIICHUE K TOCYJapCTBEHHBIM CHMBOJIAM; TOCTIKEeHUsIM Poccun B pu3nke U TEXHUKE.
/Jlyxoeno-upascmeennoe eocnumanue:

*  c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBECHHUS;
* CcIOCOOHOCTH OLICHMBAThb CHUTYallMl0 M [PUHUMAThb OCO3HAHHBIE PELIEHUS, OPUEHTUPYACh Ha
MOPAJIbHOHPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCIIE B IE€ATEILHOCTH YYEHOIO;
*  0CO3HaHME JMYHOI'O BKJaJa B IOCTPOEHUE YCTOHUNBOro Oy yIIero.
Acmemuueckoe 6ocnumanue:

* JCTETHYECKOE OTHOIIECHHE K MUPY, BKJIIOYAS 3CTETHUKY HayYHOTO TBOPYECTBA, MPUCYIIETO (PU3HMUECKON
HayKe.

Tpyooeoe eocnumanue:

* HMHTEpEC K pa3indHbIM cdepam mpodecCHOHATBHOMN AeITeILHOCTH, B TOM YHCIIE CBSI3aHHBIM C (DU3UKOMA
U TEXHHUKOW, YMEHHE COBEpIIaTh OCO3HaHHBIA BBHIOOpP OyAymieil mpodeccuu U pealn30BHIBATH
COOCTBEHHBIE )KU3HEHHBIE IIaHEI;

*  TOTOBHOCTb W CIIOCOOHOCTH K 00pa30BaHHMIO M CaMOOOpa30BaHUIO B 00JacTH (DU3UKH HA MPOTSHKCHUU
BCEH JKU3HU.

Ixonozuueckoe eocnumanue:

*  CcOpPMHUPOBAHHOCTH IKOJIOTUYECKOW KYJIbTYpBl, OCO3HAHHE TIIOOAIBHOIO XapakTepa IKOJOTHYECKUX
npobiuewm;
* IUIAHMPOBAaHHME M OCYIIECTBICHUE [CWCTBHI B OKpYXalOUIeH cpene Ha OCHOBE 3HAHMS IleJiel
YCTOMUYMBOIO pa3BUTHUS YEIIOBEUECTBA;
*  pacIIMpeHHE OIBITa JeITEIbHOCTH YKOJOTMYECKOM HAPaBICHHOCTH Ha OCHOBE MMEIOIUXCS 3HAHUH 110
¢duzuke.
IJennocmu nayunozo nosnanus:

*  cOopMHPOBAHHOCTH MHPOBO33PEHMUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHA HU3NUECKON HAYKU;
* OCO3HaHWE IIEHHOCTHM HAay4YHOW JeSTeJbHOCTH, TOTOBHOCTh B Ipoliecce HU3Y4YeHHsS (U3HUKU
OCYIIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENIbCKYIO EATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.
B nporecce nocTikeHus: TMYHOCTHBIX PEe3yIbTaTOB OCBOCHUSI MPOrpaMMbI CpEIHEro olIiero oOpa3oBaHus
mno buzuke y o0yy4aronmxcs COBEPILEHCTBYETCS  OMOYUOHATbHBIU uHmesn1exKm,
npeJnoiararouii ¢OpMUPOBAHHOCTD!
CAMOCO3HAaHUs, BKIIOYAIOIIET0 CIIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBLHOE COCTOSIHHE, BUJIETH
HaIpaBJIEHUS Pa3BUTHS COOCTBEHHON IMOLIMOHAILHOM chephl, ObITH YBEPEHHBIM B ce0€;

camopezyniuposanus, BKIFOYAIOIEr0 CaMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTD 3a CBOE
MOBE/IEHNE, CIIOCOOHOCTh aJanTHPOBATHCS K 3MOIMOHAIBHBIM H3MEHEHHUSIM U MPOSBIATH T'MOKOCTbD,
OBITH OTKPBITHIM HOBOMY;

6Hymp€HH€ZZ momueayuu, BKJ'IIO'—IaIOHIeﬁ CTPEMIICHHUEC K AJOCTHXKCHUIO LECIN U YCIIEXY, OIITUMU3M,
WHUIUaTUBHOCTb, YMCHHC ,I[CﬁCTBOBﬂTI), UCcxXoasa u3 CBOux BO3MO)KHOCT€I>1;



oMuamuu, BKIIIOYAIOMEH CIOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSIHHE JPYTUX, YUYUTHIBAThH
€ro MpH OCYIIECTBICHUH OOIIECHHS, CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COYUAIbHBIX HABBLIKOE, BKIIIOYAOIIHNX CIIOCOOHOCTh BBICTpanBaTh OTHOLICHUSA C APYT'UMU JIFOJAbMU,

3a00TUTHCA, TPOSABISATH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

METAIIPEIMETHBIE PE3YJIbTATbBI

y}II/IBepcaJILHbIe NO03HABaTeJbHbIE AelCTBHUSA

Ba3oBble JJornueckue aeicTBus:

CaMOCTOSITENILHO (DOPMYITUPOBATh U aKTYAJIM3UPOBATh MPOOIEMY, pacCMATPUBATh €€ BCECTOPOHHE;
OTIPEICIIATH IENH JeATEIIbHOCTH, 33]]aBaTh MapaMeTPhl M KPUTEPUH UX TOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTHU M MMPOTUBOPEUHS B PACCMAaTPUBAEMbIX SIBICHUSX;

pa3pabaTeiBaTh IUIAaH pEHICHUS NPOOJIEMbI ¢ YYE€TOM aHalUM3a HMEIOIIUXCS MAaTePUAIBHBIX U
HEMaTepUaAIbHBIX PECypCOB; * BHOCHUTh KOPPEKTHUBBI B JESITENBHOCTb, OIICHMBATh COOTBETCTBUE
PE3yJIBTATOB IICJISIM, OLICHUBATh PUCKU TOCIICICTBUIN ACITEITLHOCTH;

KOOPJMHHUPOBATh U BBINOJIHATH padOTy B YCIOBHSX peajbHOr0, BUPTYAIBHOTO M KOMOMHHPOBAHHOTO
B3aMMO/ICICTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3oBble ncciaenoBarebcKue AeiicTBUA:

BJIaACTh Hay‘IHOﬁ TepMI/IHOJIOFHCfl, KIIFOUEBBIMU IMTOHATHUAMHA U METOJaMU (bH3I/I‘-I€CKOI>i HAYKH,

BJIaZICTh HABBIKAMH Y4EOHO-HCCIIEIOBATEILCKON M MPOEKTHOM JEATENbHOCTH B 00JIACTH (DH3HKH;
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY IOMCKY METOJIOB peIleHHs 3a/1ad (pru3ndeckoro
COACPpIKaHUA, TPUMCHCHUIO PA3JIMYHBIX MCTOJOB ITO3HAHWA,

BJIAJICTh BUAAMU JIEATEILHOCTH MO MOJIYYEHUIO HOBOTO 3HAHMSI, €r0 MHTEPIIPETALH, TPE0OPa30BaHHIO
U IIPUMCHCHHUIO B Pa3JIMYHBIX y‘-I€6HI>IX CUTyalusaXx, B TOM YUCJIC MPHU CO3OaHUN y‘I€6HBIX IIPOCKTOB B
obnactu pusuKy;

BBbIABJIATE TMPUYUHHO-CIICACTBCHHBIC CBA3WM W AKTYaJIW3UPOBATH 3aJiavdy, BBIABUIaTb THUIIOTE3Y eé
PCIICHMA, HAXOJUTH apryMCHTBI IJI JOKa3aTCJIbCTBA CBOUX yTBep)KI[eHPIﬁ, 3a1aBaTh MapaMCETPbl U
KPUTEPHUU PELICHHUS;

aHAJTM3UPOBaTh IMOJYYEHHbIE B XOJ€ pEIIEeHUs 3aJaud pe3yJbTaTbl, KPUTHUECKH OLIEHHWBATh HUX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh H3MEHEHNE B HOBBIX YCJIOBUSX;

CTaBUTh M (HOPMYIUPOBATh COOCTBEHHBIE 337a4l B 00pa30BaTENbHON 1€ATELHOCTH, B TOM YHUCIE MPH
U3y4yeHUH (PU3MKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLIEHUBATh IPUOOPETEHHBIN OMBIT;

YMETDH IIEPCHOCUTH 3HAHUA 10 (1)I/ISI/IKG B IPAKTUYCCKYIO 00J1aCTh KHU3HEACATCIBHOCTH,

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BbIZIBUI'aTb HOBBIC HACH, NpCjiaraTb OPUTHHAJIBHBIC IMOAXOAbI W PCIICHHA, CTABUTH HpO6HeMBI nu
3aJauu, JIOMyCKaloII1e albTepHATUBHbIE PEIICHHUS.

Pabora ¢ nnopmanmeii:

BJIa/IETh HAaBbIKaMU NOJTy4eHus: HHGopMauu GU3NYECKOTO COJAEP>KaHUs U3 HCTOUHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITENIbHO OCYIIECTBIATh IMOMCK, aHAU3, CUCTEMAaTH3alMI0 W HHTEpIpeTanuio UHbopMauu
pa3IMYHbIX BUJOB U (DOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

UCMOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PpEIICHUH
KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OpraHM3allMOHHBIX 3aJa4 C COOJIOJCHHEM TpeOOBaHUIA



SPrOHOMUKH, TEXHUKH OE30MaCHOCTH, TUTHEHBI, PEeCypcoCOepeKEHHsI, TIPAaBOBBIX U ITHYECKUX HOPM,
HOPM MH(POPMAIIMOHHOMN 0€30TaCHOCTH;

CO3/1aBaTh TEKCTHl (DU3MUYECKOTO COAEp)KaHUS B pasIMYHBIX (opMaTax ¢ y4E€TOM HA3HAYCHHS
uHOPMALIUHU U LIEJIEBOH ayTUTOPHH, BEIOMPAsi ONTUMAIBHYIO ()OPMY IPEACTABICHUS U BU3yaIU3alllH.

y}II/IBepcaJILHbIe KOMMYHUKATHBHBIC JeHCTBUA

Oonrenue:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH JIEATEIBbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(MIMKTHBIX CUTYallMid U CMATYaTh KOH(IMKTHI;

pa3BEPHYTO M JIOTMYHO M3JaraTh CBOK TOYKY 3pEHHUS C MHCIIOJIb30BAHMEM S3BIKOBBIX CPENICTB.
CoBMecTHasl 1eITeJIbHOCTh:

IIOHUMAaTh U UCII0JIb30BaTh IPEUMYIIECTBA KOMAHIHOW U MHIUBH1yaIbHON paboThI;

BBIOMPATh TEMAaTUKy U METOJbl COBMECTHBIX JIEHCTBUU C Y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)JI0T'0 WIeHa KOJUIEKTUBA,;

NPUHUMATDH LIEJIM COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATH M KOOPAMHHPOBATH JEHCTBHUS IO €€
JOCTH)KEHUIO: COCTaBJIATh IJIaH JEHCTBUH, paclpelesiTh poiad C Y4ETOM MHEHUH YYaCTHHKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOU paldoTHI;

OLICHUBaTb  KadyecTBO CBOETO BKJIaJla U KaXJ0r0  Y4acTHHKa KOMaHJbl B
o0uMii pe3ynbTar no pazpaboTaHHBIM KPUTEPUSM;

npejiaraTb HOBbIE MPOEKTHI, OLEHUBATh UJEH C MO3ULUU HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKON
3HAUYUMOCTH;

OCYIIECTBJISATh IO3UTHUBHOE CTPATErMUYECKOE IIOBEJIIEHUE B PA3JIMYHBIX CHUTYalUsX, HPOSBIATh
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

YHuBepcaabHbIe peryJsaiTUBHbIE 1eHCTBUA

Camoopranu3anusi:

CaMOCTOSITENIbHO OCYIIECTBIIATh TO3HABATENBHYIO JEATENBHOCTh B 00NAacTH (PU3UKU M aCTPOHOMHUH,
BBISBJISITH MPOOJIEMBI, CTABUTH U (HOPMYIUPOBATh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIbHO COCTAaBIISATh IUIAH PEIIECHUs PACUETHBIX M KAYECTBEHHBIX 3aJlay, IUIaH BBIOJHEHHUS
MPaKTUYECKON pabOThI C YIETOM UMEIOIINXCS PeCypCOB, COOCTBEHHBIX BO3MOXKHOCTEM

U TIPEANOYTEHUH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;

pacumpsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;

JienaTh OCO3ZHAHHBIA BHIOOP, apTyMEHTHUPOBATH €T0, OpaTh Ha Ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;
OIICHUBATh MTPUOOPETEHHBIN OTIBIT;

Croco0CcTBOBaTh (HOPMHUPOBAHHUIO U TIPOSBICHUIO ITUPOKOW SPYAUIIMH B 00acTH (UMK, MOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYallHsIM, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBHE

pe3yJbTaTOB LIETSIM;

BJIQJIETh HaBbIKAMU  TO3HaBaTEJIbHOU pediekcu  KaKk ~ OCO3HaHUS  COBEPIIAEMBIX
JEHCTBUI U MBICIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUM; MCIOIb30BaTh MPUEMBI

pedexcun Ui OLIEHKH CUTYallud, BBIOOpa BEPHOTO PEILICHHUS,

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELIEHUS MO MX CHUXKEHWIO; °  MPUHUMATh

MOTHUBBI U apTYMEHTBI JPYTUX MPH aHAIN3E PE3YJIbTATOB JAEATEIbHOCTH.

IIpunsiTue cedst U APyrux:



* [pUHUMATH ceOs, TOHUMAsI CBOM HEAOCTATKH U JIOCTOMHCTBA,;
* [IPUHUMATh MOTHBBI U APIYMEHTHI APYTHUX IIPU aHAJIU3E PE3YJIbTATOB AEATEIbHOCTH;
* IpU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

HNPEAMETHBIE PE3YJIBTATHBI 10 kaace

B mpouecce uzyuenus kypca ¢uszuku yray0néHHoro u 6azoBoro ypoBHs B 10 kjacce yueHUK HaydUTCS:

[ToruMatp (1eMOHCTPUPOBATE) POJTh (PU3UKU B DIKOHOMHYECKOM, TEXHOJIOTUUECKOU, IKOJIOTHICCKOM,
COLIMAJIbHOW M 3THUYECKOU cdepax NesATeNbHOCTH YeNOBEKa; POojb U MECTO (U3UKH B COBPEMEHHOM
HAy4YHOU KapTUHE MUPA; 3HAUEHUEe ONUCAMENbHOU, CucmemMamusupyoujeli, 00bACHUMeNbHOU



U NPOCHOCMUYECKOU PYHKYUL DUUYECKOU Meopul — MeXAHUKU, MOJEKVAAPHOU (U3UKU U mepmoou-

HaMUKU, poib uzuyeckol meopuu 6 popmuposaruy npedcmagieHull 0 huuieckol KapmuHe Mupa,
paznuuaTh (yIUTHIBATE) YCIOBUS MPUMEHHUMOCTH MOJENEeH (U3HYECKUX Tel U MPOIIECCOB (SIBICHUH):
MHepIUaibHas cucTeMa 0Tcuéra, abCOMOTHO TBEPJOE TENo, MaTepHalibHasl TOUYKA, PABHOYCKOPEHHOE
JIBUKCHHE, CBOOOIHOE TajeHue, abCONOTHO ympyras aedopmamms, aOCOTIOTHO ympyroe u abco-
JIOTHO HEYIPYroe CTOJIKHOBEHHUS, MOJENHU ra3a, KUAKOCTH M TBEPAOTO (KPUCTAJUIMYECKOrO) Tela,
UjIeaIbHbII ra3, TOYCHYHBINH 3apsil, OJHOPOIHOE AIEKTPHUECKOE TI0JIC;
pa3nuyarh yciaoBus (TPaHUIBI, O0JIACTH) TPUMEHUMOCTH (U3UYECKUX 3aKOHOB, MOHUMATh BCEOOIIHIA
Xa- pakTep QyHIaMEHTAIbHBIX 3aKOHOB U OI'PAaHMYEHHOCTh UCIIOIb30BAHUS YACTHBIX 3aKOHOB;
aHAJIM3UPOBATh U OOBSICHATH MEXaHHUYECKHUE MTPOIECCHI U SBJICHUS, HCIIOJIb3YS] OCHOBHBIC MOJIOKCHHS U
3aKOHBl MEXaHHKH (OTHOCHUTEIBHOCTh MEXAaHWYECKOTO IBW)KEHUS, (HOpMyJbl KWHEMATUKUA PaBHO-
YCKOPEHHOTO JIBHXKEHHSI, npeobpazosanus I anunes 0ns ckopocmu u nepemewjenusi, 3aKoHbl HproToHa,
npunyun omuocumenvHocmu I anunes, 3aKOH BCEMHUPHOTO TATOTECHUS, 3aKOHBI COXPAaHEHHS UMITYJIbCa
U MEXaHHUYECKOW DHEPTHUH, C653b pabombl CUNbL C UBMEHEHUEM MeXAHUYeCKOU IHepeull, YCiosus pas-
Hogecusi meépoo2o mena); TPU STOM HCIOJIb30BATh MAaTEMAaTHUYECKOE BBIPAKEHHE 3aKOHOB, VKA3bl-
8amb YCl08USL NPUMEHUMOCMU (PUULECKUX 3aKOHO8: npeobpazosanuil I anunes, 6mopo2o u mpemve2o
3aKoH08 Hviomona, 3aKoH06 CcoXpanenus umMnyibca U MEXaHUYecKol 3Hepeull, 3aKOHA BCeMUPHO2O
MAOMeHUsl,
aHAJM3UPOBATh M OOBSCHATH TEIUIOBBIC MTPOIECCHI U SIBICHUS, HCIIONIBb3Ysl OCHOBHBIE To0keHnss MKT
Y 3aKOHBI MOJIEKYJISIPHOW (PM3MKH M TEPMOJMHAMHKH (CBS3b JABJICHUS UACATHHOTO Ta3a CO CpeaHei
KHHETHYECKOW SHEPTUCH TEIIOBOTO JIBMYKCHHS M KOHLIEHTPAIMEH €ro MOJICKYII, CBS3b TEM- IEePaTyphI
BEIIECTBA CO CPEJHEH KMHETUYECKOW SHEPrHel TEIIOBOI'O JIBM)KCHUSI €r0 YaCTHII, CBS3b JaBlie- HHS
WUJICAJIBHOIO ra3a C KOHIEHTpPAaUMEeW MOJIEKYJl M €ro TeMIepaTypoil, ypaBHeHHE MeHnaeneeBa—
Knaneiipona, mepBblii 3aKOH TEPMOJMHAMHKH, 3aKOH COXPAHEHUS YHEPIHU B TEIUIOBBIX MpPOIEccax);
IIPHU 3TOM HCIIOJIb30BaTh MaTEMAaTUYECKOE BBIPAKEHHE 3aKOHOB, YKA3bl8AMb YCA08USL NPUMEHUMOCMU
ypasnenus Menoeneesa—Knanetipona;
AHAJTM3UPOBATh U OOBSCHATH (OIKCHIBATE) JICKTPUYCCKUAE SBJICHUS, UCIOJIb3YsS OCHOBHBIE IOJIOKE-
HUS ¥ 3aKOHBI DJIEKTPOJMHAMUKY (3aKOH COXpPAHEHUS IEKTPHUECKOTO 3apsaa, 3akoH Kymnona, nomen-
YUATLHOCMb INEKMPOCAMUYECKO20 NOJisL, NPUHYUN CYNEPRO3UYUU ITIeKMPULECKUX NOoael, NPU IMoM
VKA3b16dsl YCI0BUA NpUMEeHUMOcmu 3akoHa Kynona, a Takxke MpakTHYeCKHA BaKHBIE COOTHOUICHUS: 3a-
KoHBl OMa JUTsl yuacTKa IeTd M JUTsl 3aMKHYTOM dJIeKTpuyYeckoi 1ienu, 3akoH J[xoyns—IJlenna, npa-
suna Kupxzoga, saxonst @apades ons snekmponusa);
ONUCHIBAMb Pu3UUecKUe NPOYeccvl U SIGNEHUS, UCNOb3YSL 6EIUYUHBL: NepeMeujeHue, CKOpoCb, YCKo-
PpeHue, UMnYIbC mead U cucmemvl mei, CUuld, MOMEHm CUlbl, OdgleHue, NOMEHYUANbHAS dIHEPeUs, Kil-
HemuyecKkast dHepeusl, MEexaHuyecKkasi 3Hepeus, paboma Cuibl, YEeHMpOoCmpeMumenbHoe YCKOpPeHue,
CUna maxcecmu, Cuid ynpy20cmu, CUuia mpeHus, MOWHOCMb, IHepeUus 83aumodelicmsus mena c 3em-
NE1l 80U3U €€ NOBEPXHOCMU, IHEP2UsL YAPY2Oll 0ehOPpMAYUU NPYHCUHBL, KOIULECMBO MenIomvl, abco-
JIOmHas memnepamypa mend, paboma 6 mepmMOOUHAMUKE, GHYMPEHHSS IHEP2Usl UOedANbHO20 OOHO-
amomMHO20 2aza, paboma UdearbHO20 2a3d, OMHOCUMENbHASL 81AX*CHOCMYb 6030yxa, KII/] udeanvrnoco
Mennoeoco 0suecames, 21eKmMpudecKoe noie, HANPAXCEHHOCMb NIeKMPUIecKo2o NOoJs, HANPANCEH-
HOCMb NOJIL MOYEYHO20 3apsA0a Ul 3aPANCEHHO20 Wapa 6 8aKyyme U 8 OUdieKmpure, NOMeHYual
NEKMPOCMAMUYECKO20 NOJIA, PAZHOCIb HOMEHYUANO08, INeKMPOOSUNCYWAs CULA, CULA MOKA, HANPSL-
JHcenue, MOWHOCMb MOKA, JJeKMpUdeckds EMKOCMb NIOCKO20 KOHOEHCamopda, CONpOMmusieHuUe
yuacmka yenu ¢ nocie008amenbHbiM U NaApauileibHblM COeOUHEHUeM Pe3Ucmopos, IHepeus 1eKmpu-
4ecKo20 noJis KOHOeHCamopa,
O0BSICHATH 0COOEHHOCTH MPOTEKaHMsI (PU3MYECKHX SBICHUI: MEXaHUUYECKOE JIBUYKEHHE, TETIJIOBOE JIBU -
KEHHE YacTHUIl BEIIEeCTBA, TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBMXKEHHE, MU(PQY3usi, UCHapeHue,



KUIIEe- HHUE€ W KOHACHCAIMs, IUIABJICHUE W KPUCTAUIM3AllMs, HAMPaBICHHOCTh TEIUIONEpeaayu,

ANIEKTPHU3ALHUSA TEIl, IKGUNOMEHYUATLHOCb NHOBEPXHOCTNU 3APAHCEHHO20 NPOBOOHUKA,

MIPOBOAUTH UCCIIEJOBAHUE 3aBUCUMOCTU OJHOW (PM3MUYECKOI BETMYMHBI OT JPYTOi ¢ MCMOIb30BaHUEM

MPSIMBIX U3MEPEHUI: MPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YNbTAThI MOTYy4YEHHOM

3aBUCUMOCTH (PU3MUECKUX BEIUYHH 6 8UOe 2paADUKOE C YUEMOM abCONIOMHbIX NOSPEULHOCMeEl Ume-
penull, JeNaTh BBIBO/IbI o pe3yabTaTam HCCIIEI0BAHUS;
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NpOBOAUTL KOCBCHHBIC H3MCPCHUSA (I)I/IBI/I‘-IGCKI/IX BCJIIMYHH, TIPpHU 3TOM BI:IGI/IpaTL ONTHUMAIbHBIN
METOJl M3MEpPEHHUs, OLEHUBaTh aOCOJIOTHBIE KM OTHOCUTENIbHBIE MOTPEIIHOCTH MPSAMBIX H
KOCBEHHBIX U3MEpe- HUM;

npo8oOUMb ONbIMbL NO NpOBepKe NPeOdlONHCEHHOU 2UNomesvl: NIAHUPOBAMb IKCHEPUMEHM,
cobupame IKCNepUMEeHmanibHyio YCMaHo6Ky, aHalu3upo8ams noiyyeHHble pe3yibmamsl U 0e1ams
8bI600 0 CA- MYce NPeOSIOHCEHHOU cUNOMe3bl;

coOmogaTh mpaBuia OE30MaCHOTO TPyAa IpPU NMPOBEACHUM HCCIEIOBAaHMNA B paMKax y4eOHOTro
JKCIIe- PUMEHTA, NPAKmukyma W Yy4eOHO-UCCIIENOBATENbCKOM M IMPOEKTHOW JEATENbHOCTH C
HCIOJIb30Ba- HUEM U3MEPUTENbHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

pemiate pacu€THble 3a7aud C SIBHO 3aJaHHON U Hes6HO 3a0anHol (HU3MUECKON MOJENbIO: Ha
OCHOBa- HHM AaHAJM3a YCIOBHS OOOCHOBBIBATH BHIOOP (DHM3MUECKON MOJENN, OTBEYAIOIICH
TpeOOBaHUSAM 3a- Ja4yd, OPUMEHATH (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH U HOCMYIambl
@u3zuneckux meopuil IPU UC- MOJIB30BAHIHA MAaTEMAaTUICCKUX METOJOB PEIICHHSI 3a7a4, IPOBOIUTH
pacuéThl Ha OCHOBAaHMM HMMEIO- IIUXCS JAaHHBIX, aHAJIU3UPOBATh PE3YyIbTAThl U KOPPEKTUPOBATH
METO/IbI PEIICHHUS C YYETOM MOyUeH- HBIX PE3YJIbTaTOB;

peliaTh KayeCTBEHHbIC 3a7]auu, mpeoyrouue npuMeHeHus: SHaHUtl U3 PasHblxX pazoenos WKoIbHO20
Kypca Qusuku, a makce uUHmMezpayuu 3HAHUU U3 Opyeux npeomemos ecmecmeenHO-HAYYHO20
YuKkaa: BBICTPAUBATh JIOTMUECKYIO IIEMOYKY PACCYXKICHHM ¢ OMOpod Ha H3y4yeHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUe SIBICHHUS;

UCNnoIbL306ams  meopemuyeckue 3HAHUs Ol  OOBACHEHUS OCHOBHBIX NPUHYUNOS pabOombl
usmepumeliib- Hblx l’lpl/l60p08, mexHu4ecKux yCMpOﬁCWZG‘ U MEexXHOJI0c2UHYECKUX npoyeccos,
HCIIOJIB30BAaTh TCOPCTHYCCKUC 3HAHUA I10 (1)H31/IK6 B HOBCGIIHGBHOﬁ KU3HU I oOecrieueHus
6e3omac- HOCTU Mpu O0pallleHuu ¢ MPUOOpaMu M TEXHUYECKHMMH YCTPOMCTBAMH, AJII COXPAHEHUS
3JI0pOBbS U COONIOICHUS HOPM IKOJIOTUUYECKOTO MMOBEACHHS B OKPY>KaIOIIEH cpeie;

MPUBOANTH MIPUMEPHI BKJIaJa POCCUHUCKUX M 3apyOeKHBIX y4EHBIX-(DH3UKOB B pPa3BUTHE HAYKH, B
00Bb- ICHEHHE TIPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA;
AHATUZUPOBAMb U OYEHUBAMb NOCIe0CMEUs ObIMOBOU U NPOU3BOOCMBEHHOU 0eamMeNbHOCIU Yello-
6eKda, CES3AHHOU C gbu3u%cr<wwu npoyeccamu, ¢ n03uuuﬁ 9KOJI02UYECKOU 6630naCHocmu,
npe()cmae- JIeHUIL O PAyUOHAIbHOM npupodonOszoeaHuu, a makoice pa3yMHOM UCHOTb306AHUU
O00CMUdCEHUU HAYKU U MEXHON02Ul 011 0ANbHeUue20 pa3eumusl 4elogeyecko2o oowecmaea;
MPUMEHATh PA3JIMYHBIE CHOCOOBI paboThl ¢ wuHpOpManKer (U3NUECKOTO CONepKaHus ¢
HCIIOJIb30BA- HHUEM COBPEMCHHBIX I/IH(l)OpMaHI/IOHHI)IX TEXHOJIOTHH: npru STOM HCIOJIB30BaTh
COBpEeMEHHBIE HMH(OP- MAIMOHHBIE TEXHOJOTHUHU Ui TOWCKA, MepepadOTKH M TPEIbsIBICHUS
y4eOHOW U HAyYHONOMYspHON WH(GOpPMaIIUU, CTPYKTYPHUPOBAHUS U MHTEpIpeTalni HHbOopMaIu,
MOJIYyYEHHOW M3 Ppa3NUYHBIX HC- TOYHUKOB; KPUTHUECKH aHAJIM3UPOBATh IMOIYyYaeMYIO
MH(OPMALIUIO U OYeHUsamv e€ 00CMOBEPHOCMb KAK HA OCHO8E UMEIOWUXCS 3HAHUL, MAaK U Ha
0CHOBe AHAU3A UCMOYHUKA UHGopMayuu;

NposAGIAMb OP2AHU3AYUOHHbIE U NO3HABAMENbHbIE YMEHUS CAMOCHMOAMENbHO20 NPUOOpemeHus
HOBbIX 3HAHUL 8 npoyecce BbINOJIHEHU NPOEKMHLIX U Y4eOHO-UCCIe008ameNbCKUx —pabom;
paboTaTh B TPYIIIE C BBIMOJIHEHUEM Pa3IMUHbIX COLUAIBHBIX pOJieH, TUIaHUPOBATh paboTy TPYMIIHI,
panyro- HAJIBHO pacCnpeacisiTb ACATCIIBHOCTD B HECTAHAAPTHRIX CUTYyallUAaX, aICKBATHO OLICHUBATH
BKJIJ] KaX- JIOTO U3 YYaCTHUKOB I'PYIIIBI B pEIIEHHE pacCMaTpuBaeMoi MpoOIeMbl;

NposGNAMbs Momusayuio K Oyoyweu npogheccuoHanrbHol 0eamenlbHOCmuU Nno CReyudibHOCHAM

@usuxo- mexuuyeckozo npoguns. 11 kaace B nponecce uzyueHus kypca Gu3nku yriyoaéHHOTo U

6a30Boro ypoBHs B 11 ki1acce yd4eHUK HAyIUTCS:
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NOHUMATh (JIEMOHCTPUPOBATH) PONb (PU3MKM B 3KOHOMHUYECKOH, TEXHOJIOIMYECKOW, COLUAIBHOW W

ATUYECKON cdepax ACSITEIHPHOCTH YeNIOBEeKa; pOJib U MECTO (M3MKH B COBPEMEHHOW HAy4HOMH
KapTUHE MHUpPA; POJb AaCTPOHOMHMHM B TNPAKTUYECKOM MAESITEIbHOCTH YeJOBeKa W JajbHeiIieM
HAyYHOTEXHUYECKOM Pa3BUTUU; 3HAUEHUE ONUCAMENbHOU, cucmemMamusupyrouetl, 00bAcHUmenbHOU
U npocHocmu4eckol GyHKyull gusuyeckol meopuu — 31eKMPOOUHAMUKY, CHEeYUAbHOU meopuu
OMHOCUMENbHOCY,  K8AHMOBOU  u3zuku, ponb (usnyeckod Teopun B  (HOPMUPOBAHUU
NpeACTaBIeHUN 0 (PU3NYECKON KapTHHE MHpa, MECTO (PU3UYECKON KapTHHBI MHUpa B OOLIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUIN O IPUPOJIE;

pa3nuyath (y49UTHIBATH) YCIOBHS MPUMEHHMOCTH MoOjeNeH (U3MYeCKHX Tel W IMPOIEeCCOB
(sBJ€HUI): OJHOPOJHOE SJIEKTPUUYECKOE M OJHOPOJHOE MAarHUTHOE TIOJIA, TapMOHHYECKHUE
KoJie0aHusl, MaTEMaTUYCCKUI MasTHUK, HICATbHBIN MPYKUHHBIA MasTHUK, TAPMOHUYCCKUE BOJHBI,
UJCaNbHBIN KoJeOaTenbHbI KOHTYpP, TOHKAs JIMH3a; MOJIEJIe aToOMa, aTOMHOTO Si[jpa U KBaHTOBOM
MO/ICIIH CBETA;

pa3iuyath yclIoBUsl (TpaHHULBI, 00JacTH) MPUMEHHUMOCTH (DU3MUYECKUX 3aKOHOB, MOHUMAMDb
gceobwuil xapakmep @QYHOAMEHMANLHLIX 3AKOHO8 U O02PAHUYEHHOCMb UCHONb308AHUS UYACHBIX
3aKOHO8;

aHAJIM3UPOBATh M OOBSACHATH 3JIEKTPOMATHUTHBIC ITPOLECCHl M SBICHHS, WCIONIB3Ys OCHOBHBIC
NOJIOKEHUS W 3aKOHBI DJIEKTPOJAWHAMHUKH M CHEIHAJbHOH TEOPUH OTHOCHTEIBHOCTH (3aKOH
COXpaHEHHsI JJCKTPUYECKOTO 3apsana, cuia Amrmepa, cwia JlopeHna, 3aKOH 3JIEKTPOMAarHUTHON
UHIyKIuY, npaBwio Jlenna, cBs3p DJIC caMOMHIOYKIIMM B 3JI€MEHTE DJIEKTPHUUYECKOH e CO
CKOPOCTBIO HW3MEHEHHsI CHJIBl TOKA; IIOCTYJaThl CIEUUAIBHOH TEOPUHM OTHOCHTEIBHOCTH
OUHIITeHA);

AQHAJTM3UPOBATh U OOBSCHITH KBAaHTOBBIC MPOIIECCHI U SIBJICHUS, HCIIOJB3Ys TMOJI0KEHUSI KBAHTOBOM
¢u3uku (ypaBHeHune DiHImTeHHA U1 HoTOd(deKTa, MepBhIii 1 BTOPOH MocTynaTsl bopa, mpuHIHI
COOTHOILIEHUsS HeomnpenenéHHocTe ['elizenHOepra, 3aKOHbBI COXpaHEHHs 3apsJOBOIO MU MacCOBOIO
YrCes ¥ DHEPTUU B SIEPHBIX PEaKIUIX, 3aKOH PaIMOAKTUBHOTO PacIaia);

ONKCHIBATh  (PM3MYECKHE TMPOIECCHl W  SIBICHUS, WCIONB3YS BEIUYMHBL: HANpsHKEHHOCTH
AJIEKTPUYECKOTO  MOJS, TOTEHLUUAT 3JIEKTPOCTATUYECKOro TOJsl, pa3HOCTh MOTEHIIMANOB,
ANIEKTPOABIDKYIIAsE CUIa, WHAYKIMS MarHUTHOIO TOJs, MarHuUTHBIM IOTOK, cuja AMiepa,
WHIYKTHBHOCTb, JJIEKTPOABIDKYIIAS CHUJIa CAMOWHAYKIIUH, SHEPTHSI MArHUTHOTO TIOJISI TIPOBOJHUKA C
TOKOM, PEIATUBUCTCKHUIA UMITYJIbC, TIOJTHASI DHEPTHUS, SHEPTHS IOKOSI CBOOOTHOM YaCTHUIIBI, SHEPTHUS U
UMITYJIbC (POTOHA, MACCOBOE YHCIIO M 3apsi SApa, SHEPTHS CBI3H AIpa;

OOBSICHATH OCOOCHHOCTH TPOTEKaHUs (U3MYECKUX SIBJICHUN: DIIEKTPOMArHUTHAS WHIYKIUS,
CaMOMHIYKIIMS, pPEe30HaHC, WHTep(EpeHIUsT BOJH, MUQPPAKIUs, NUCIEPCHs, MOJHOE BHYTPEHHEE
oTpaxkeHue, ¢orodnekTpuueckuii sddexr (doroaddekr), anpda- u Oera-pacmaabl suep,
raMMau3iydeHue sijep; pusnueckue MpUHLIUIBI CIIEKTPAILHOTO aHaIu3a 1 paboThI Ja3epa;
onpeodenams HanpaesieHue UHOYKYUU MACHUMHO20 NOJSl NPOBOOHUKA C MOKOM, CUlbl AMnepa u cuivl
Jlopenya,

cmpoums u30opadicenue, co30asaemoe NIOCKUM 3ePKANOM, MOHKOU TUH3OU, U PACCUUMBIBAMNb €20
Xapakxmepucmuxu,

NPUMEHAMb OCHOBONONA2AIOWUe ACTPOHOMUYECKUEe NOHAMUS, Meopuu U 3aKOHbl Ol AHANU3A U
00bACHeHUs. (uU3UYeCKUX Nnpoyeccos, NPOUCXOOAWUX 6 38E30aX, 6 38E30HbIX CUCMEMAX, 8
MedHc2anaKmu4ecKkoll cpeoe; 08U CeHUs HeDeCHbIX meJl, I60a0yul 36¢30 U Bcenennoii;

NPOBOJUTHh HCCIIEOBAHNE 3aBUCUMOCTEH (PU3MUYECKMX BEIMYMH C HCIOJIB30BAHUEM MPSIMBIX
U3MEPEeHUI: MpHU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHUPOBATh pE3yJbTaThl MOJYyYECHHOMH
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3aBUCUMOCTH (PU3MYECKMX BEIMYMH B BUAE TpaUKOB C Y4ETOM aOCONIOTHBIX MOTPEUIHOCTEH
U3MEpPEHUH, IeNaTh BBIBO/BI IO PE3YJIbTaTaM UCCIIEA0BaHMS;
IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEJIMUMH; IIPU 3TOM BBIOUPATH ONTUMAIBHBIA METOJ
U3MEpPEHUs, OLEHUBATh AOCONIOTHBIE M OTHOCUTENbHBIE MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX
U3MEPEHHU;
IPOBOJUTH OIBITHI 110 MPOBEPKE NPEJIOKEHHON T'MIIOTE3bl: IIJIAHUPOBATh 3KCIIEPUMEHT, COOUpaTh
HKCIEPUMEHTAIBHYIO YCTAaHOBKY, AHAJIM3MPOBATh MOJYYCHHBIC pE3yJbTaThl W JeNaTh BBIBOJ O
cTaryce NpeyIoKEHHON THIIOTE3bI;
ONUCHIBAMb MEMOObl NOLYYEHUsL HAYUHBIX ACMPOHOMUYECKUX SHAHULL
coOuoiaTh MpaBwila OE30I1aCHOrO Tpyda HpU IPOBEACHUM HUCCIEIOBaHMNM B pamMKax y4eOHOro
JKCHEPUMEHTa, MPaKTUKyMa M Yy4eOHO-MCCIENOBATENbCKOM M IPOEKTHOM JEATEIIBHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 00OPYAOBaHUS;

peurate pacy€THBIC 3a/la4U C SBHO 3aJaHHON U HeAGHO 3A0AHHOU PU3UYECKOU MOOelblo: Ha
OCHOBAHMHU aHAJIM3a yCJIOBUS BbIOMpATh (pU3MUECKHE MOJEIH, OTBEUaroIIUe TPeOOBaHUAM 3a1auH,
OPUMEHATh (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U IOCTYJaThl (PU3MUECKUX TEOpuil IpH
UCIIOJIb30BAaHUM MAaTEMaTHUYECKUX METO/0B PpEIIeHUs 3ajad, MPOBOAUTH pacyéThl Ha OCHOBAHUU
UMEIOIIUXCS JaHHbIX, aHAJU3UPOBATh PE3yJIbTaThl U KOPPEKTUPOBATh METOJIbl PEIICHHs C Y4ETOM
MOJIyYEHHBIX PE3yJIbTaTOB;

pemiaTh KadyeCTBEHHBIC 3ajayd, TpeOylolue NPUMEHEHHUS 3HAHUM U3 Pa3HBIX pa3/esioB
IIKOJILHOTO Kypca (DU3HKHU, a makce uHmezpayuu 3HAHUU U3 Opyeux npeomemos ecmecmeeHHo-
HAYYHO20 YUKIA: BblCMPAUams J02UYEeCKYI0 YENouKy pacCyicOeHull ¢ Onopou Ha u3yieHHvle
3AKOHbl, 3aKOHOMEPHOCMU U (U3UiecKue AGNIeHUs,
UCNONIbL306aMb  MeopemuyecKue 3HaHUus Oas  O0OBACHEHUSsl OCHOBHLIX NPUHYUNO8 pabombl
UsMepUmMenbHuIX NPUOOPO8, MEXHUYECKUX YCMPOUCME U MEXHOI02UYEeCKUX NPOYECCos;
MIPUBOJIUTEH MPUMEPHI BKJIAJIa POCCHUCKUX W 3apyOeHBIX YUYECHBIX-(PU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHE TPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHU;
AHATUBUPOBAMb U  OYEHUBAMb NOCIe0CmEUs Oblmo6oU U NPOU3BOOCMBEHHOU OesimelbHOCmU
yeno6eKda, C6A3aHHOU C (UUYECKUMU NpoYyeccamu, ¢ NO3UYULl IKOJI02UYecKou 0e30nacHocmu,
npeocmasieHull. 0 PAyUuOHAIbHOM NPUPOOONONb3068AHUU, A MAKHCe DPA3ZVMHOM UCNONb30BAHUU
00CMUdICeHULl HAYKU U MexXHON02Ull 0715 OATbHelue20 pa3eumusi yeno8euecko2o oouecmaa,
NPUMEHATh  pa3lIMyHble CHOCOOBI paboThl ¢ wuHpOpMaIMeld (QU3NYECKOTO COJEpPKAHUSI C
UCIIONIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH: TPH OSTOM HCIOJIb30BaTh
COBpeMeHHbIe NH(POPMAITMOHHBIE TEXHOJIOTHH 7S TOMCKA, EPepabOTKH U MPeIbsIBICHUS yueOHOU
U HAyYHO-TIOMYJISIPHOH WHQPOpMAIMU, CTPYKTYPUPOBAaHUS W WHTEpIpeTanuu HHpOpMammH,
MOJIYYCHHOU M3 Pa3IMYHBIX UCTOUHUKOB; KPUTHUYECKU aHATU3UPOBATH MOTyYaeMyr0 HH(OpMAIUIo U
OIICHMBAaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWW, TaK U HA OCHOBE aHAIIM3a
HCTOYHUKA UH(POPMAIINH;

NpOAGIAMb OP2AHUZAYUOHHbIE U NO3ZHABAMENbHbIE YMEHUS CAMOCHMOAMENbHO20 NPUOOpemenus
HOBbIX 3HAHULL 8 NpoYecce 8bINOJIHEHUS NPOEKMHbBIX U YUeOHO-UCCTIe008ameNbCKUX pabom, paboTaTh
B TpyHIe C WCIOTHEHHUEM pAa3IMYHBIX COIMAIBHBIX pOJIEH, IUIAHUPOBaTh pabOTy TPYIIIBI,
paIMOHANBHO PACTIPENEIATh AESITEIBHOCTh B HECTAHJAPTHBIX CUTYAIHMSIX, aJ€KBaTHO OIICHUBATH
BKJIQJT KQKJIOTO U3 YIACTHUKOB I'PYIIIIBI B PEIICHUE pacCMaTPUBAEMOM TTPOOIIEMBI;

NPOAGNAMb MOMUBAYUIO K Oyoywel npogpeccuonanvHol 0esamenrbHOCmu no CHeyuarbHOCMAM
Guzuxomexnuueckozo npoghu.



COAEPXXAHME YYEBHOIO NPEAMETA «®U3IUKA»

10 kaace

Ba3oBbIli ypoBeHb (2 yaca)

Yrny6neHHbIl ypoBeHb (5 YacoB)

Tema 1. P13mKa U meToapl HAy4HOro No3HaHmA (2 Yaca)

Tema 1. dM3MKa U meToApbl HAy4HOro No3HaHus (6 Yacos)

Pun3mMka — Hayka o npupoge. HayyHble MeToAbl NO3HAHUA OKpY*Katowero mupa. Ponb
SKCNEPUMMEHTA U TEOPUM B NPOLLECCE NMO3HAHWUA NPUPOAbI. IKCME- PUMEHT B GU3MKeE.
MogennpoBaHue GU3NYECKUX ABNEHUI U NpoLeccoB. HayyHble runoTesbl.
dur3nyeckne 3akoHbl M Teopumn. MPaHULbl NPUMEHMUMO- CTU GU3UYECKMUX 3aKOHOB.
MpuHuMn cooTBeTCTBUA. PoNb M MecTo dM3MKKN B POPMUPOBAHUM COBPEMEHHO
HAy4YHOM KapTWHbI MMPA, B MPAKTUYECKON AeA- TeNbHOCTU Ntogei.

SlemoHcTpaumm 1. AHanorosble U LMbpoBble U3MepUTENbHbIE MPUOBOPbLI, KOM-
NblOTEPHbIE AATYMKM

dusnka — pyHAameHTanbHan Hayka o npupoae. HayyHblii MeTo/ No3Ha- HUA U
MeToAbl MCcCneaoBaHUA GU3UYECKUX ABEHMIA. IKCMEPUMEHT U Teopus B npoLecce
no3HaHuA npupoabl. HabaoaeHune n akcnepumeHT B pusmke. Crnocobsl usmepeHus
husuyeckux senuyuH (aHaM0208ble U Uugpossie udme- pumesbHble npubopsl,
KOoMMblomepHble 0amyuKosble cucmembsl). [ToepewHo- cmu usmepeHuli husuvecKux
senu4uH (abcontomHas u omHocumesnsHas). MogennpoBaHue GU3UYECKUX
ABJIEHMIA U NpoLeccoB (MaTepManbHas ToUKa, abCcoOTHO TBEPAOE Teo, naeanbHas
MKMAKOCTb, MAEeaNbHbIN ra3, ToyeuHblid 3apaa). FmnoTtesa. PM3nMUecKuin 3aKoH,
rpaHuLUbl ero NpUuMeHMmocTu. Pusm- yeckasa Teopua. Posib U mecTo PU3UKK B
bOpPMMPOBAHNN COBPEMEHHOW Hayy- HOM KapTUHbI MMpPa, B MPaKTUYECKOM
lneaTenbHOCTU Ntogen. YueHuveckuli skcriepumeHm, nabopamopHsie pabomel,
MPAKMUKym

1. U3mepeHue cusbl moKa U HanpsaxceHus 8 yernu rnocmosHHo20 MmoKa rnpu

MOMOWU GHAM0208bIX U YUMPOBLIX U3MepumesbHbIX Npubopos.

2. 3Hakomcmeo ¢ yugposoli nabopamopueli no gusuke. lMpumepsi usmepe-
HUSA ¢hu3u4ecKux 8eauYvUH Mpu NoMouu KOMnbomepHsix 0amyuKos.

Tema 2. MexaHuKa (18 yacos)

Tema 2. MexaHuKa (35 yacos)

2.1 KuHematuKa (5 yacos)

2.1 KnHematmka (10 yacos)
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MexaHu4yeckoe asukeHne. OTHOCUTENBHOCTb MEXAHUYECKOTO ABUKEHMUS.

Cuctema oTcyérta. TpaekTopuma.

MepemelLeHNe, CKOPOCTb (CPeaHAA CKOPOCTb, MFTHOBEHHAA CKOPOCTb) U YCKO- peHne
MaTePUANbHOMN TOYKK, UX NPOEKLMM Ha OCU CUCTEMBI KOOpAMHAT. CNo- XeHune
nepemeLLeHNN N CNOXKEHUE CKOPOCTEN.

PaBHOMepHOE U paBHOYCKOPEHHOE NPAMOJIMHEHOE ABUXKeHUe. [paduKm 3a-
BMCMMOCTU KOOPAMHAT, CKOPOCTU, YCKOPEHUA, NYTU U NepemeLLeHNA MaTe- pUasbHOM
TOYKW OT BPEMEHMW.

CBoboAHOE NageHne. YcKopeHue cBo60AHOro nageHums.

KpusonuHeliHoe asuxkeHue. BuxKeHNE MaTepunaibHON TOUKM MO OKPYXKHO- CTU C
NOCTOAHHOM MO MOAY/I0 CKOPOCTbIO. YrN10BasA CKOPOCTb, IMHEWHaA CKopocTb. Mepuog,
M YacToTa obpalweHun. LleHTpocTpeMnTenbHoe ycKope- Hue. TexHuYeckue
ycmpolicmea u npakmuveckoe npumMmeHeHue: CiNgoMeTp,

MexaHn4yeckoe agueHne. OTHOCUTENbHOCTb MEXaHUYECKOro ABUMKEHUS.
Cuctema oTcyéTa.

Mpamas u obpamHas 3a0a4u MexaHUKU.

Paduyc-sekmop mamepuanbHOU MOYKU, e20 MPOEeKYUU Ha OCcuU cucmemsl KO-
opOuHam. TpaeKTopuA.

MepemelleHMe, CKOPOCTb (CpeaHAN CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKO- peHune
MaTepnasbHON TOYKK, UX NPOEKLMMN Ha OCU CUCTEMbI KoopamHaT. Cno- XKeHune
nepemeLLeHNn 1 CI0XKEHNE CKOPOCTEN.

PaBHOMepHOE 1 paBHOYCKOPEHHOE NPAMOJIMHENHOE ABUXKEHUE. 3aBUCU- MOCTb
KOOPAMHAT, CKOPOCTU, YCKOPEHUA U MYTU MaTEPMAIbHOM TOYKN OT BPEMEHU N UX
rpadpukn.

CBobogHoe nageHue. YckopeHue cBoboaHOro nageHusa. JsuxceHue mena,
bpoweHHO20 rod ya2a0M K 20pU30HMY. 3a8UCUMOCMb KOOPOUHAM, CKOpocmu
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ABUXEHWE CHapAO0B, UenHble n peMéHHbIe nepegadun.

nocsea0BaTe/ibHble PaBHble MPOMENKYTKN BPEMEHW NPU PaBHOYCKOPEHHOM
OBVXEHUN C HauyaIbHOWM CKOPOCTbIO, PaBHOMW HY 0.

3.
4,

V|3y‘-IEHVIe ABUNXKEHNA WAPUKa B BA3KOM KNOKOCTH.
M3yyeHne gBuXKeHUA Tena, 6p0UJeHHOI'O FTOPU30OHTANbHO.

U YCKOpeHUs mamepuanbHOU MoYKu om epemeHU U ux 2paguku. KpusonmHeliHoe

JemoHcmpayuu nBuxeHue. IBuxKeHNe MaTepmaibHON TOUKM MO OKPYHKHOCTU. YIN0Bas N INHEKHan
1. Mogenb crcTembl OTCHETA, ANIOCTPALMA KUHEMATUYECKUX XapaKTepu- CTUK  [cKopocTb. MNepuog v yactota obpalieHus. LeHTpocTpe- muTenbHOe (HopmanbHoe),
OBVXKEHUA. KacaTesibHOe (TaHTreHLMaNbHOE) U MNOJIHOE YCKOPEe- HUE MAaTeEPUAIbHOMN TOUKMW.

2. MNpeobpasoBaHMe ABUKEHUIN C UCNOIb30OBAaHMEM MPOCTbIX MEXAaHWU3MOB. TexHu4ecKue ycmpolicmea u mexHoso2uyecKue npoyeccsl: CNIUAOMETP, ABU- KeHue
3. MNapgeHue Ten B BO34yXe U B pa3peeHHOM NPOCTPaHCTBE. CHapALO0B, LENHbIe, LUECTEPEHYATbIE U PEMEHHbIE Nepesiadn, CKo- pocmHele
4, HabnogeHune ABUKEHUA Tena, BPOLIEHHOro NoJ, Yr1oM K rOPU3OHTY U ro- y1uhmbl.
PU30HTaNbHO. flemoHcmpayuu
5 MamepeHue yCKOpeHNa cBoBOAHOr0 NageHus Mogenb cuctembl OTCHETA, UNNOCTPALMA KUHEMATUYECKUX XapaKTEPUCTUK
BUMKEHWA.
6. HanpasneHune cKOpoCTU NPU ABUNKEHUMN MO OKPYHKHOCTY. B .
- 1 Criocobs! uccnedosaHus 0suxceHuUd.
YuyeHuyecKuii skcnepumeHm, nabopamopHsie pabomoi .
. Mnnocmpayus npedenbHozo nepexoda u usmepeHue M2HO8EHHOU cKopocmu.
1. MN3yyeHne HepaBHOMEPHOTO ABMXEHUA C Le/iblo onpeaesieHUA MrHOBEH- HOM o
MpeobpazoBaHue ABUKEHWUI C UCMOIb30BAaHUEM MEXAHM3MOB.
CKOpOCTH.
MapeHwe Ten B BO34yXe U B pa3peXeHHOM NPOCTPaHCTBe.
2. WccnenoBaHWe COOTHOLLEHMA MeEXKAY NYTAMW, NPONAEHHBIMW TEIOM 33

HabnioaeHue aBuxKeHns Tena, OpoLIEHHOTo NoA, Yr/IOM K FOPU3OHTY U ropu-
30HTa/IbHO.

HanpasneHne CKOPOCTN NPU ABUMKEHUWN NO OKPYIKHOCTU.

MpeobpazosaHue y2n080li ckopocmu 8 pedykmope.

CpasHeHue nymel, mpaekmopuli, ckopocmeli 0suxceHuUAa 00HO20 U MO20 (e mena 8
Ipa3HbIX cucmemax omc4éma.

YyeHu4vecKuli akcnepumeHm, nabopamopHseie pabomesl, npakmuKkym V3yyeHune
HepaBHOMEPHOTO ABUMKEHMA C LieIblo onpeaeneHna MrHOBEHHOM CKOPOCTH.
M3mepeHue yckopeHUA npu NPAMOsAUHeiHOM pasHOYCKOPEHHOM O8UXEHUU MO
HaKA0HHOU raockocmu.

ViccnedosaHue 3asucumocmu rnymu om epemeHu npu pasHOYCKOPeHHOM 08U-
bHceHuu.

M3mepeHue yckopeHus c80600H020 NadeHuUs (PeKomMeHO0B8AHO UCMOMb308d- HUE
yugposoli nabopamopuu).

MN3yueHne aBuKeHUA Tena, 6POLLIEHHOrO rOPU30oHTaNbHO. [IposepKa 2uno- me3ol O
npamol NponopyuoHanb6HoU 3a8UcuUMocmu Mmexcoy 0as1bHOCMbIO Mo- 1€ma u

1 o "
3pecb M fanee NPUBOAMTCA PACLLUMPEHHDIV NepeveHb 1abopaTopHbIx PaboT M OMNbITOB, U3 KOTOPOTO yUYUTENb AENAET BbIGOP NO CBOEMY YCMOTPEHUIO C y4ETOM Bbib6paHHoro YMK u umetouwterocs o6opynosaHus.
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HavyasnbHoU CKoOpoCcmbro merna.
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M3yueHue dsuMceHUA mesa Nno OKPYHHOCMU C MOCMOSAHHOU o Mmodynto CKo-
lpocmeto.

VMccnedosaHue 3asucumocmu nepuodd obpauwieHus KOHUYeCcKo20 MasmHUKA om e20
napamempos.

2.2 AnHamuKa (7 yacos)

2.2 OuHamuKa (10 yacos)
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MpuHLUMN oTHocuTenbHocTU Fanunes. MepBbii 3aKoH HbloToHa. MHepLManb- Hble
CUCTEeMbl OTCYETA.

Macca Tena. Cuna. NMpuHUMN cynepnosuumm cun. Bropoii 3akoH HbloToHa ana
MaTepuanbHOM TOUKN. TpeTuii 3aKoH HbloTOHa A1 MaTepUasbHbIX TO- YeK.

3aKOH BcemMupHOro TaroteHunaA. Cuna taxkectu. Nepsaa KOCMUYECKaA CKO- POCTb.
Cuna ynpyroctu. 3akoH lN'yka. Bec Tena.

TpeHue. Buabl TpeHUs (NOKOSA, CKONIbXKeHUSA, KaueHus). Cuna TpeHusa. Cyxoe TpeHue.
Cnna TPEHUA CKONbXKEHMA U cuna TpeHua nokosa. KosdoduuneHT Tpe- HMA. Cnna
COMPOTUBNAEHUA NPU ABUKEHUU TENa B XXUAKOCTU MU rase. [loctynaTesibHoe u
BpaLLaTesIbHOE ABUKeHMe abCoNOTHO TBEPAOro Tesla. MOMEHT CU/bl OTHOCUTENBHO
ocu BpaLLeHua. MNneyo cmunbl. YCNoBUA paBHO- BecuA TBEPAOro Tena.

TexHuUYeckue ycmpolicmea u npaKkmu4eckoe rnpumeHeHue: NOAWNNHUKN, ABUKEHMWE
MCKYCCTBEHHbIX CNYTHUKOB.

LemoHcmpayuu

flBneHve nHepuun.

CpaBHeHMe Macc, B3aMMOLENCTBYOLMX TeN.

BTopoii 3aKoH HbloToHa.

N3mepeHune cnn.

CnoxxeHue cun.

3aBMCUMOCTb CUbI YIIPYFrOCTU OT AedopmaLmu.

HesecomocTb. Bec Tena npm ycKopeHHOM Nogbeéme 1 NageHuu.

© No s wDNE

CpaBHeHme CUN TPEHUA NOKOA, Ka4eHNA U CKOJIbXKeHUA.

©w

Ycnosus paBHoBecuA TBEpAOro Tena. Buapl paBHoBecun. YueHuyeckuli
3kcnepumeHm, nabopamopHsie pabomei 1. N3yueHne asuxkeHns Bpycka no
HaK/NIOHHOM NIOCKOCTM.

2. NccnepoBaHune 3aBUCUMOCTU CUAN YNPYTOCTU, BO3HUKAIOLWLNX B NPYXKUHE

MepBblit 3aKOH HbloTOHa. MHepunanbHble cucTembl OTCYETa. MPUHLMN OT-
HocuTenbHocTn Manunen. HeuHepyuansHsie cucmemsl omc4éma (onpede- neHue,
npumepeol).

Macca Tena. Cuna. NpuHuMn cynepnosnumnm cmn.

BTopoW 3aKkoH HbloTOHa Ana maTepuanbHOM TOUKM.

TpeTunit 3aKoH HbloTOHa A1 MaTepuasibHbIX TOYEK.

3aKOH BCEMMWPHOIO TATOTEHUA. IKBUBA/IEHMHOCMb 2pasuUMAyUoHHOU U uHepmHoli
maccel.

Cuna TAXKeCTU. 3a8Ucumocms ycKkopeHus ceob600H020 nadeHus om 8bICOMbl HAO
nosepxHOCMbIO rsiaHemMsl U om eeoepaguyeckoli wupomel. euxceHue HebecHbIx
mes1 u ux cnymHukos. 3akoHsl Kernsiepa. lNepBas KOCMUYECKaAa CKOPOCTb.

Cuna ynpyrocTtu. 3akoH 'yka. Bec Tena. Bec mesa, 08uUxyu,e2ocs ¢ YyCKO- peHUeM.
Cuna TpeHua. Cyxoe TpeHne. Cnna TPEHUA CKObKEHMNA U CUNA TPEHMA MO- KOA.
KoaddunumneHT TpeHma. Cuna conpoTUBAEHMA NPU ABUKEHUM TENA B HUAKOCTU UK
rase, eé 3a8UCUMOCMb OM CKOPOCMU OMHOCUMeIbHO20 08UMCEHUS.

asneHue. lTudpocmamuyeckoe dasneHue. Cuna Apxumeoa.

TexHuUYeckue ycmpolicmea u mexHos02u4ecKue Mpoyeccsl: NOAWUNHUKKN, ABUKEHNE
NCKYCCTBEHHbIX CMYTHUKOB.

\demoHcmpayuu

Habo0eHue 08uMdeHUs mesa 8 UHEPUUAAbHbIX U HeUHepUUAsabHbIX cucme- Mmax
omcyéma.

MpuHyUN omHocumesbHoCMU.

KavyeHue 08yx UuAuHOPO8 uau Wwapos paszHoli Maccel C 0OUHAKOBbIM YCKO- peHUeM
OMHOCUMeAbHO HeUuHepyuanbHoU cucmemsl omcyéma.

CpasHeHue pasHodelicmeytowieli MPUAOXEHHbIX K mesy Cus ¢ npoussede- Huem
IMaccbl mena Ha e20 ycKopeHue 8 UHepyuasasHol cucmeme omc4éma.
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1 pe3anHoBom obpasue, oT ux gepopmauum.
3. MccnepoBaHue ycnoBuiA paBHOBECUS TBEPLOIO Te/la, UMEIOLEro OCb BPa- LLEHUS.

PaseHCMB0 cus, 803HUKAKOUIUX 8 pe3ysibmame 83aumodelicmausa mesn. MamepeHue
macc no ezaumoodelicmesuto.

Hesecomocme.

Bec Tena npu ycKkopeHHOM nogbeéme M nageHumn.

LleHmpobexHble MexaHu3meol.

CpaBHEHME CUN TPEHUS MOKOSA, KAYEHUS U CKONbKEHMUA.

YuyeHuyecKuli sKcnepumeHm, nabopamopHbie pabomsl, NPAKMUKym UN3mepeHne
paBHOAEMCTBYOLWEN CUA NPU ABUKEHUN BPYCKA NO HAKAOHHOM NJAOCKOCTMU.
posepKa euriomessbl 0 HE3ABUCUMOCMU 8peMeHU 08UMXCEHUS BPYCKA 0 HAKAOHHOLU
m10CcKOCMU HA 3a0aHHOe PacCMOoAHUE Om e20 MAcCbl.

NccnepoBaHue 3aBUCMMOCTU CUAT YNPYTOCTU, BO3HUKAIOLWLMX B MPYKUHE U
pe3nHoBOM obpasLe, oT nx gedbopmaumiu.

M3yueHue 0sureHUa cucmembl mes, C8A3AHHbIX HUMbIO, nepeKkuHymol Yye- pe3
1éakuli 6s10K.

U3mepeHuUe KoaghghuyueHma mpeHus o sesaudyuHe yen08020 Koagguyu- eHma
3asucumocmu Fp,(N).

MccnedosaHue 0suxceHUs BpYcKa nNo HAKAOHHOU NaA0CKOCMU C nepemeHHbIM
KoaghhuyueHMom mpeHus.

M3yueHue 0suXeHUA 2py3ad Ha 8asy C MPEHUEM.

2.3 Ctatuka TBepaoro Tena (5 yacos)

IA6coNtoTHO TBEpAOe Teno. [MocTynateibHOe M BpalLaTeNbHOE ABUXKEHNE TBEPLOIO
Tena. MOMEHT cu/ibl OTHOCUMTENBHO OcK BpaLeHua. Maeyo cunbl. CroxeHWe cu,
MPUNOMKEHHDBIX K TBEpAOMY Teny. LleHTp TaxecTu Tena. Ycaosusa paBHoBecus
TBEpAOro Tena. Yctonumsoe, HeycTonumeoe, 6e3pas- IMYHoe paBHOBECHE.
TexHu4eckue ycmpolicmea u mexHosn02u4ecKuUe MNPoyeccsi: KPOHLWTENH,
CTPOMTENbHbIN KpaH, peléTyaTbie KOHCTPYKUUN. JemoHcmpayuu

Ycnosua pasHoBecuaA. Buapl pasHoBecus.

YuyeHuyecKuli akcnepumeHm, nabopamopHselie pabomesl, NPAKMUKYM
NccnepoBaHuWe ycioBUii paBHOBECUA TBEPAOTO TENA, MMEIOLLETO OCb BPa- LWEHUA.
KoHcTpynpoBaHWe KPOHLUTEMHOB M PACYET CUA YNPYrocTHu.
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M3yuyeHne ycToMYMBOCTM TBEPAOrO Tea, MMEIOLLEro NioLWwaab onopbl.

2.3 3aKoHbI COXpaHeHMA B mexaHuKe (6 YacoB)

2.4 3aKOoHbI coxpaHeHuAa B mexaHuKe (10 yacos)
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Mmnynbc maTepuanbHOM TOUKM (Tena), cucteMbl MaTepuanbHbIX ToYeK. Mm- nynbe
CUAbl U U3BMEHEHME MMNYbCa Tena.
3aKOH COXpaHeHMA UMNybca. PeakTMBHOE ABUXKEHME.
PaboTta cunbl. MoOLWHOCTb CUAbI.
KnHeTnuyeckan aHeprma matepuanbHoi Touku. Teopema 06 M3MEHEHUN KK-
HETMYECKOM IHEpPIUN.
MoTeHumManbHan aHeprua. MNoTeHuWanbHaa 3Heprusa ynpyro AepopmmpoBaH- HOM
Npy*uHbl. MoTeHUMaNbHaAnA 3Hepr1a Tena B611M3M NOBEPXHOCTU 3emMAun.
MoTeHuManbHble M HENOTEHLMANbHbIE CUAbl. CBA3b PAabOTbl HEMOTEHLUMA/b- HbIX CUA C
N3MEHEHMEM MEXAHNYECKOI SHEPTUMN CUCTEMBI TEN. 3aKOH CO- XpaHeHUA
MeXaHWYeCKOM aHepruu.
Ynpyrvue n Heynpyrme CTONIKHOBEHUS.
TexHu4yeckue ycmpolicmea u npakmuyeckKoe rnpumeHeHue: BOAOMET, KONép,
NPYXUHHbIM NMUCTONET, ABUNKEHME pPaKeT. JJemMoHcmpayuu

1.3aKoH coxpaHeHua nmnybea.

2.PeakTuBHOE ABUNKEHMe.

3.Mepexos NOTEHLUMANbHOW 3HEPrMM B KUHETUHECKYIO M 0BpaTHO.
YueHu4vecKuli akcnepumeHm, nabopamopHeie pabomeoi

1. M3yyeHne abCONIOTHO Heynpyroro yzapa C MOMOLLbIO ABYX OAMHAKOBbIX
HUTAHbIX MAATHWUKOB.
2. WNccneposaHune cBA3M paboTbl CU/bI C UISMEHEHMEM MEXAHWUYECKOW 3HEpP- rmn

TeNa Ha Nnpumepe pactaXeHna pe3snHOBOro XKryTta.

Mmnynbc maTepranbHOM TOYKM, CUCTEMbI MaTepUanbHbIX ToYek. LleHmp macc
cucmembl MamepuanbHeix moyek. Teopema o 08uUMIEHUU yeHmpa macc.

MMNynbc cUbl U UI3MEHEHME MMNY/IbCa TeNla. 3aKOH COXPaHeHUs UM- My/bca.
PeakTnuBHoOe ABUXKEHME.

MomeHm umnynbca mamepuansHol moyku. lpedcmasneHue o coxpaHeHUU
MOMeHMa UMyneca 8 UeHmMpPasbHbLIX MNOAAX.

PaboTa cuibl Ha MaIOM M Ha KOHEYHOM NepemeLLeHUn. Mpaguyeckoe
npedcmasneHue pabomeoi cusbl. MOLWHOCTb CUIbI.

KnHeTuyeckas aHeprua matepuanbHoli TOUKN. Teopema 06 N3mMeHeHUK
KMHETMUYECKON IHePrMn MaTepranbHOM TOUKM.

MoTeHUManbHble N HENOTEHLMA/IbHbIE CUAbI. [TOMEHUUANbHAA IHEP2UA.
MomeHyuanbHasA sHepausa ynpy2o 0edopmuposaHHoUl npyxcuHel. llomeH- yuaabHaAA
SHepausa mesaa 8 00HOPOOHOM 2pPA8UMAYUOHHOM nose. [TomeHyu- anbHasA IHepausA
mesna 8 2pasUMAUUOHHOM rose 00HOPOOHO20 Wapa (8Hympu u eHe wapa). Bmopas
KOoCMUuYecKas ckopocme. Tpembs KOCMuYe- CKAs CKOPOCMb.

CBA3b paboTbl HEMOTEHLMAbHbIX CUJT C USMEHEHUEM MEXAHNYECKOWN SHEeprnm
CUCTEMbI TeN. 3aKOH COXPAaHEHUA MEXaHUYECKOM SHEPIUI. Yripy- aue u Heynpyaue
CMO/IKHOBEHUS.

YpasHeHue bepHynnu 001 udeanbHoli MUOKOCMU KAK cnedcmaue 3aKoHA
COXpaHeHUsA MexaHu4eckol aHepauu.

TexHu4eckue ycmpolicmea U mexHos102u4ecKUe npoyeccsl: ABUKEHNE pa- KeT,
BOAOMET, KONEP, NPYKUHHbIN NUCTONET, 2UPOCKON, (hucypHOe Kama- Hue Ha
KOHbKGAX.

emoHcmpayuu

3aKOH COXpaHeHMsA UMNY/ibca. PeakTUBHOE ABUKEHWE. M3mepeHuUe Mow- Hocmu
cusel.

M3meHeHUe 3Hepauu mesa npu cosepuieHuu pabomel.

B3anMHble npeBpaLLeHMA KUHETUYECKOM N NOTEHLMANbHOM SHEPTUIA NpU
0eACTBUM Ha TENIO CUJbI TAXKECTU U CUAbI yNpyrocTu. CoxpaHeHue SHep- 2uu npu
ce80600HOM nadeHuu.
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YuyeHuyecKuli akcnepumeHm, nabopamopHoelie pabomesl, NPAKMUKYM

1. UsmepeHue ummnyasbca meaa no mopmo3HomMy nymu.

2. U3mepeHue cunbl mazu, CKopocmu moodesnu 31eKmpomobusnsa u MouwHo- cmu
cusnel maeau.

3. CpasHeHue UsMeHeHUs UMIYAbCa mesaa ¢ UMITYAbCOM CUsbI.

4. UccnedosaHue coxpaHeHUsA UMyb6Ca npu yrnpy2om eaumooelicmeauu.

5. UN3mepeHue KuHemuyeckol aHepauu mesa rno MopmMo3HOMY nymu.

6. CpasHeHue UusMeHeHUs nomeHyuasabHol aHepauu npyxcuHel ¢ pabomodli
CuUsbl mpeHus.

7. OnpedeneHue pabomei CuUsbl MpeHUs NpuU 08UXEHUU Mesa Mo HaKAOHHOU
naockocmu.

Tema 3. MonekynsipHas ¢13MKa n TepmoanHammka (24 yaca)

Tema 3. MonekynapHan ¢13nKa n TepmognHammka (49 yacos)

3.1 OCHOBbI MOJIEKYIAPHO-KMHETUYECKON Teopun (9 yacos)

3.1 OcHOBbI MONEKYNIAPHO-KMHETMYECKOWN Teopun (15 yacoB)
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OCHOBHbIE MNOIOXKEHUA MONEKYNAPHO-KUHETUYECKOM TEOPUU U UX OMbITHOE
obocHoBaHMe. bpoyHoBcKkoe asukeHue. Juddysuna. Xapaktep ABUKEHNA U
B3aMMOAENCTBUA YacTuL, BewecTBa. Moaenu cTpoeHuA ras3os, KULKoCTen 1
TBEPAbIX TeN N 06bACHEHWE CBOMCTB BELLECTBA Ha OCHOBE 3TUX Moaeneit. Macca u
pasmepbl monekyn. Koanyectso sewectsa. lNoctoAaHHaa Asoragpo. Tennosoe
paBHoBecue. TemnepaTypa 1 e€ usmepenue. LLikana temnepatyp Llenbcna. Mogenb
naeanbHoro rasa. OCHOBHOE ypaBHEHWE MOIEKYNAPHO- KUHETUYECKON TEOPUM
naeanbHoro rasa. AbcontoTHas TemnepaTypa Kak mepa cpegHei KUHETUYECKOM
SHeprum TenJI0BOro ABuXKeHua Yyactuu, rasa. LLikana remnepatyp KenbBuHa.
la30Bble 3aKOHbI. YpaBHeHMe MeHaene- eBa—KnanenpoHa. 3akoH [lanbToHa.
MN3onpouecchl B naeanbHOM rase € No- CTOAHHbIM KONMYECTBOM BeLLecTBa.
lpadmyeckoe npeacTaBieHMe U30MPO- LLECCOB: N30TEPMa, N30Xopa, nsobapa.
TexHu4yeckue ycmpolicmea u npakmu4yeckoe rnpumeHeHue: TepmomeTp, 6apo- meTp.

demoHcmpayuu
1. OnbITbl, IOKa3blBalOLME AMCKPETHOE CTPOEHME BelecTBa, poTorpadum
MOJIEKY/1 OPraHUYECKNX COeANHEHMA.
2. OnbiTbl No gnddY3nNN HKUAKOCTEN U ra3os.
3. Mogenb 6pOYHOBCKOro ABUMKEHUA.
4. Moaenb onbita LLTepHa.

OCHOBHbIE MOJIOXKEHMUA MONERYNSPHO-KNHETUYecKon Teopumn (MKT), nx onbiTHoe
obocHoBaHue. Anddy3unsa. BpoyHOBCKOE ABUNKEHME. XapaKTep ABUKEHUSA U
B3aMMOAENCTBUA YacTuUL, Belectsa. MoLenun CTpoeHUs rasos, *KUAKOCTEN U
TBEPAbIX TEN N 06 bACHEHNE CBONCTB BELLECTBA Ha OCHOBE 3TMX Mogenei. Macca u
pa3mepbl Monekyn (aTomoB). KonnyecTso Belle- cTBa. [locToaHHas ABoraapo.
TennoBoe paBHoBecue. TemnepaTtypa U cnocobwl eé nsmeperus. LLkana
Temnepatyp Llenbcus.

Mogenb ngeanbHoro rasa 8 MKT: yacTmubl rasza gBUMKYTCA XaOTUYECKU U He
B3aMMOAENCTBYIOT APYT C APYFOM.

la30Bble 3aKOHbI. YpaBHeHMe MeHaeneeBa—KnanenpoHa.

IABCoNtoTHaA TemnepaTypa (WKana Temnepatyp KenbBuHa). 3akoH [anb- ToHa.
M3onpoueccol B naeasbHOM rase ¢ NOCTOAHHbIM KOJIMYECTBOM BELLLeCTBa.
Ipadumyeckoe npeacTaBaeHMe N30MNPOLLECCOB: N30TEPMA, N30X0pa, N30- bapa.
CBA3b MeXKAY AAaBNEHNEM U CPeAHEN KMHETMYECKOW 3HEprMeit NocTyna- TeNbHOro
Ten0B0ro ABUXKEHNS MOJIEKYN MAeanbHOro rasa (ocHoBHoe ypaBHeHUe MKT
naeanbHoOro rasa).

CeA3b abcontomuoli memnepamypsi mepmoouUHAMUYEeCcKol cucmemsl co cped- Hel
KUHemu4eckoli aHepeaueli nocmynamesibHo20 Mernsa08020 08UM(EHUSA eé
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5. OnbITbl, AOKa3bIBatOWME Cyw,eCtBOBaHME MEXMONTIEKYNAPHOIo B3aMO-

aencrsus.

6. Mogaenb, UANOCTPUPYIOLWLANA NPUPOAY AaBNEHUA ra3a Ha CTEHKM cocyaa.
7. OnbITbl, UANKOCTPUPYIOLLME YPaBHEHNE COCTOAHUA UaeanbHOro rasa, U3o-
npoueccsl.

YuyeHuvecKuii akcnepumeHm, nabopamopHoie pabomeoi
1. OnpegfeneHne maccbl BO34yxa B K1acCHOW KOMHATE Ha OCHOBE M3MepPEeHUI
06bEMa KOMHaTbI, AABNEHUA U TeMNepaTypbl BO34yxa B HEM.

2. NccnepoBaHne 3aBUCMMOCTM MeXAY NapameTpamm COCTOAHUA pPa3perkeH-
HOro rasa.

wacmuy,.

TexHu4eckue ycmpolicmea u mexHos102u4ecKUe rnpoyeccsl: TepMoMeTp, 6a- pomeTp,
nosyvyeHUe HOHOMamMepuasos.

LlemoHcmpayuu

Mogenn aBuKeHMA YacTuL, BeLL,ecTBa.

Mogenb 6pOyHOBCKOrO ABUMKEHMA.

BuOeoposuK ¢ 3anucbro peasnbHo20 6poyHOBCKO20 O8UM(EHU.

Anddysns Kuakocren.

Mogenb onbiTa LTepHa.

MputarkeHWe monekyn.

Mogenun Kpuctannmyeckmnx peLléTok.

HabntogeHue u nccnefosaHme M30NpoLECCOB.

YyeHuyecKkuii skcnepumeHm, nabopamopHsie pabombsi, NPAKMUKYM
MiccnedosaHue npouecca ycmaHosneHuUs mernao8020 pagHo8ecus npu meri-
l1oobmeHe mexoy eopayeli u xon00Hol 8odoll.

M3yyeHUe usomepmu4ecKo20 Npoyecca (PeKomeHO0B8AHO UCMOMAb308aHUE UUPpPOoBoli
lnnabopamopuuy).

Mi3yyeHuUe u30xopHoO20 npouyecca. M3yyeHue Uu3obapHo20 npoyecca.

lposepKa ypasHeHUs COCMOAHUA.

3.2 OcHoBbI TepmogmMHamuKkuy (10 yacos)

3.2 OcHOBbI TepMoauHamMuUKK (20 yacos)
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TepmogmMHammyeckan cuctema. BHyTpeHHAA sHeprna TepMoaAnHaAMNYECKON CUCTEMDI
1 cnocobbl eé nameHeHus. Koanyectso TennoTbl 1 paboTta. BHYT- peHHAA aHeprua
04HOATOMHOTIO UaeanbHOro rasa. Buapl tennonepenaym: TenaonpoBoAHOCTb,
KOHBEKUMA, n3nyveHue. YaenbHaa TeNN0EMKOCTb Be- WecTBa. Koanmyectso TenaoThbl
npu Tenaonepenave.

MoHsaTue 06 agmabatHom npouecce. MNepBblit 3aKOH TEpMOANHAMUKN. Mpu-
MeHeHWe NepBOro 3aKOHa TEPMOAMHAMMKM K n3onpoueccam. Mpaduyeckan
MHTepnpeTauma paboTbl rasa.

BTopoi 3akoH TepmogmHamnkm. HeobpaTumocTb npoueccos B npupoae. Tennosble
MaLLNHbI. MTPUHUMNbI AEACTBMA TENAOBbIX MaWWH. MNpeobpas3o- BaHMA 3Heprun B
TennoBbIx MawwnHax. KN4 tennoson mawmnHbl. Uykn KapHo v ero KA.
DKonornyeckme npobaembl TENIOSHEPTETUKMN.

TexHu4eckue ycmpolicmea u npakmu4ecKoe npumMeHeHue: ABUraTe/ib BHYT- PEHHEro
CropaHus, 6bITOBOM XONOANABbHUK, KOHAULMOHED.

demoHcmpayuu

TepmoduHamuueckas (TA) cucmema. 3a0aHue sHewHuUXx ycaoeuli a4 T/ cu-
cmemeobl. BHewHue u sBHympeHHue napamempesl. [lNapamempeol T cucmemesl Kak
cpedHue 3Ha4YeHUs 8esIUYUH, OMuCbIBArOWUX €€ COCMOAHUEe Ha MUKPO- CKOMUYECKOM
yposHe.

Hynesoe Ha4yasno mepmoouHamuku. CamornpouseosnbHas peaakcauus T cu- cmemol
K mernsno0eomy pagHo8ecuro.

Mogaenb ngeanbHOro rasa B TEpMOANHAMUKE — CUCTEMA YPABHEHUIA: ypaB- HEHME
MeHaeneesa—HKnaneipoHa 1 BblparkeHne ANA BHYTPEHHEN aHepruun. Ycaosus
NPUMEHUMOCTM 3TOM MOAENN: HU3Kas KOHLUEHTPALMA YacTuUL, Bbl- COKME
TemnepaTtypbl. BbipaxeHue Ana BHYTPEeHHe SHepPrumM 04HOAaTOMHOTO UAEAbHOTO
rasa. Keasucmamudeckue u Hecma- mu4yeckue rpoyeccsi.

DnemeHTapHas paboTta B TepMmoAnHaMMKe. BbluncneHne paboTbl Mo rpaduky
npotecca Ha pV-guarpamme.

Tennonepesaya Kak cnocob M3MeHeHUA BHYTPeHHeW aHeprum T, cuctembl
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1.

Npo6KK 13 ByTbINKKM NoA, AeNCTBMEM CKATOro BO3A4yxXa, HarpeeaHue adupa B

N3meHeHWe BHYTPEHHE 3HEPrUn Tela NP CoBepLIeHnK PaboTbl: BbINeT

NAaTYHHOM TPy6Ke NyTEM TpeHus (BUAeoAeMOHCTPaLMSA).

2. MN3meHeHWe BHYTPeHHeN sHeprnn (TemnepaTtypbl) Tena npu Tenaonepe- aave.
3. OnbIT No aanabaTHOMY pacliMpeHnto Bo3ayxa (onbIT C BO3AYLIHbIM Or-
HMUBOM).

4, Moaenu napoBoi TypbUHbI, ABUraTeNs BHYTPEHHEro CropaHuns, peakTns- HOro
auraTens.

YuyeHuvecKuii akcnepumeHm, nabopamopHseie pabomoi 1.
N3mepeHune yaenbHOM TeNI10EMKOCTH.

6e3 coBeplleHns paboTbl. KOHBEKLUMA, TENNONPOBOAHOCTb, U3/1yYeHMe. KonnyecTso
TennoTbl. TeNJIOEMKOCTb TeNa. YoenbHas U MOAAPHAA mernso- EMKOCMU 8euw,ecmead.
YpasHeHue Maliepa. YaenbHaa TenaoTa cropaHma Ton- nvea. PacuéT Konnyectsa
TenaoTbl Npu Tennonepegaye. NMoHATMe 06 agna- 6aTHOM npouecce. MNepBblit 3aKOH
TepPMOAMHAMMUKN. BHYTpeHHAA sHeprua. KoamnyecTso TennoTbl M paboTa Kak mepbl
N3MEHEHMUA BHYTPEHHel saHeprun T, cuctemsi.
BTopoW 3aKOH TepMOAgMHAMMKM ANA PABHOBECHbIX MPOLLECCOB: Yepes 3aZaH- Hoe
paBHOBeCHOe cocTosiHMe T/, cMcTemMbl NPOXOAUT eAMHCTBEHHAn aaua- baTa.
IAGCONtOTHAA TemnepaTypa. BTopoit 3aKoH TepMOAMHAMUKK AN1A HEPABHOBECHbIX
NPOLECCOB: HEBO3MOXKHO NepeaaTtb TENIOTY OT 6onee xo- NoAHOro Tena K bonee
HarpeTomy 6e3 KomneHcaunu (Knaysunyc). HeobpaTtu- MocTb NPUPOAHbLIX
npoueccos. MpuHUKMNbI AecTBUA TennoBbiX MawnH. KM4. MakcumanbHoe
3HaueHune KMNA. Llukn KapHo. dKonornyeckme ac- NeKTbl MICNOb30BAHUA TEMNIOBbIX
inBuratenen. TennoBoe 3arpAsHeEHMNE OKPY- XKatowen cpeabl.  TexHu4yeckue
ycmpol- cmea u mexHosno2u4ecKue npoyeccsl: XONoAUNbHUK, KOHANLMOHED,
[An3enb- Hbl 1 KapblopaTopHbIN ABUraTenn, naposas mypbuHa, nosayyeHue
C8EPXHU3- KUX meMmrepamyp, ymunu3ayusa «mersossix» 0mxo0oe ¢
LCr0/16308AHUEM MENA08020 HACOCA, ymuau3ayus buoopaaHU4YecKko2o monauea
014 8bipa- bomKu «menaosoli» u anekmposHepauu. emoHcmpayuu

1.M3meHeHne TemnepaTypbl NP aamMabaTMyecKOM paclunpeHnm.

2.Bo3ayLwHoe OrHmBoO.

3.CpaBHeHMe yaebHbIX TeNN0EMKOCTEN BeLLecTs.

4.Cnocobbl M3MEHEHMA BHYTPEHHEN 3HEepruun.

5.Uccneposanmne agnabatHoro npouecca.

6.KomneromepHbie modenu mennossix dsuzamenel.
YueHuuecKuli akcnepumeHm, nabopamopHsie pabomol, NPAKMUKYM

1. N3mepeHue yaenbHoM TENN0EMKOCTHU.

2. UccnedosaHue npoyecca ocmoi8aHus seujecmaa.
3. UccnedosaHue aduabamHozo rnpoyecca.
4, M3yyeHue 83auMoCBA3U 3Hep2UU MEXMOEKYAAPHO20 83aumodelicmsus u

memnepamypel KuneHua xuokocmed.
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3.3 ArperaTHble cocTosiHMA BelecTBa. PasoBble nepexoabl (5 yacos) 3.3 ArperaTHble cocTonaHuA BelwecTBa. PasoBble nepexoabl (14 yacos)

MapoobpaszoBaHune n koHaeHcauus. MicnapeHune n kuneHmne. AbcontoTHasa n MapoobpasoBaHne n KoHaeHcauma. MicnapeHune n kuneHue. YaenoHas
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OTHOCUTENbHASA BAAXKHOCTb BO34yXa. HacbIWeHHbI nap. YaenbHas Ten- oTa
napoobpa3oBaHuMA. 3aBUCUMOCTb TEMMNEPATYPbl KUMEHWUA OT AaB/e- HuA.

TBépaoe Teno. Kpucrananyeckme n amopdHole Tena. AHU30TPONMA CBOMCTB
Kpuctannos. Kuakue Kpuctannbl. CoBpemeHHble matepuansbl. [hasneHue u
KpucTannumsaums. YaenoHas tennota naasneHus. Cybamma- yus.
YpaBHeHKe Tennosoro banaHca.
TexHuUYecKue ycmpolicmea u npaKkmu4yeckoe rnpumeHeHuUe: TMrpoMeTp u
NCUXPOMETP, KaJSIOPUMETP, TEXHOJIOTUM MOJIYYEHMA COBPEMEHHbIX MaTepu- anos, B
TOM YMCe HAHOMATepPUanoB, U HaHOTEXHONOMMK. JleMOHCMpayuu
1.CBoiicTBa HaCbILWEHHbIX NapOB.
2.KuneHune npu NOHUNKEHHOM AaB/IEHUMN.
3.Cnocobbl U3mepeHna BNaXKHOCTY.
4 HabntoaeHne HarpeBaHMA U NNABAEHUA KPUCTANIMYECKOrO BELLLeCTBa.
5.[emoHcTpauma KpUcTannos.
YueHuuecKuli sKcnepumeHm, nabopamopHsie pabomei 1.
N3mepeHne OTHOCUTEIbHOM BNAYXKHOCTM BO3AyXa.

TennoTa napoobpasoBaHus.

HacbiweHHble U HeHACbIWEeHHble Napbl. KauecTBEHHaA 3aBUCMMOCTb MIOT- HOCTU U
aB/IeHNA HACbIWEHHOro Napa oT TemMnepaTypbl, UX HE3aBUCU- MOCTb OT 06bEMaA
HaCbILLEHHOrO Napa. 3aBMCUMOCTb TEMNEPATYPbI KUMe- HUA OT AaB/IEHUA B
MKUAKOCTH.

BnaxHoCTb Bo3ayxa. AGCOMOTHAA M OTHOCUTENIbHAA BAAXKHOCTb. TBEpAOE Teno.
Kpuctanaunueckne n amopoHble Tena. AHM30TPONMA CBOMCTB KPUCTANOB.
MnasneHne n Kpuctannmsauma. YaenbHana tennota nnasneHma. Cybanmaums.
eghopmayuu meépooeo mena. PacmsaxceHue u cxcamue. Cosue. Modynb fOHaa.
peden ynpyaux deghopmayudi.

Tennosoe pacwupeHue xuokocmel u meépobix mes, 06bEMHoOe U nuHeli- Hoe
lpacwupeHue. AH2apPMOHU3M merino8six KoaebaHuli Yyacmuy seujecmasa Kax
MpUYUHA Mena08020 PACUUPEHUSs mes (Ha Ka4ecmeeHHOM YposHe).
lpeobpazosaHue 3Hepauu 8 (ha308bIx nepexodax. YpasHeHue mersno8020
banaHca.

MosepxHocmHoe HamsaxceHue. KoaghguyueHm nosepxHoCMHo20 HaMsAxce- HUA.
KanunnapHele asneHus. [JasneHue nod UCKpusaéHHol nosepxHoOCMeoto #UoKocmu.
dopmyna Jlannaaca.

TexHu4eckue ycmpolicmea u mexHo102U4YecKUe nMpoyeccsl: XUaKme Kpu- cTanbl,
COBpPEMEHHble MaTepuansbl.

\demoHcmpayuu

Tennosoe paclwmperHne. CBOMCTBA HacbIWeHHbIX NapoB. KuneHune. Knune- Hue npu
NOHWUMKEHHOM AaBNEHUN.

M3mepeHue cusnbl MOBEPXHOCMHO20 HamsaXeHUs. Ornbimbl C MblbHbIMU MAEHKAMU.
CmavusaHue. KanunnsapHsle AsneHus. Moodenu HeHbromoHO8CKoU #UdKo- cmu.
Cnocobbl n3smepeHus BAaXKHOCTU. MccnegoBaHMe HarpeBaHUA M naas/e- HUs
KPUCTaN/IMYECKOrO BELLEecTBa.

Buodbl 0epopmayuli. HabarodeHue manbix 0ecpopmayuli. YueHuvecKulii
9KCcrnepumeHm, aabopamopHsie pabomel, NPAKMUKYM V3y4yeHue
3aKoHoMepHocmell ucrnapeHusa xuokocmed.

U3mepeHue ydenbHolU menaomel naaeneHus n60a.
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M3yquue csolicme HACbIWEHHbIX 1apos.
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N3mepeHne abCcoOTHOM BAaXKHOCTU BO34yXa M OLEHKa MacCbl NapoB B MOMELLEHWUHN.
M3mepeHue KoagguyueHma nosepxHoCmMHo20 HOMAXEHUS.

M3mepeHue modynsa OHaa. UccnedosaHue 3agucumocmu degopmayuu pe- 3UH08020
06pa3ya om rpusioHeHHol K Hemy cusnsl.

Tema 4. dnekTpoamMHamumKa (22 yaca) Tema 4. dnekTpoamHamumKa (54 yaca)

4.1 dnekTpocTaTmka (10 yacos) 4.1 dnekTpuyeckoe none (24 yaca)
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DneKkTpusauma Ten. dNeKTpPUYecKmii 3apaa. [lBa BUAa 31EKTPUYECKNX 3a- PAO0B.

MpPOBOAHUKK, AUINEKTPUKM U NONYNPOBOAHUKN. 3aKOH COXPaHe- HUA

BNEeKTPUYECKOoro 3apsaaa.

Bsammogericteme 3apagoB. 3akoH KynoHa. ToueyHbllh 31eKTpUYecKknii 3a- pag,.

DnekTpuyeckoe noae. HanpAaXEHHOCTb 3AeKTpuYeckoro noas. NpuH- umn

Cynepnosnumm snekTpuYeckux nosiei. JIMHUM HanpsKEHHOCTU 3N1eK- TPUYECKOro

nons.

PaboTa cun anekTpocTatuyeckoro nons. NoreHuman. PasHocTb NoTeHUMa- /10B.

MPOBOAHUKN N AU3INEKTPUKM B 3NEKTPOCTATUHECKOM none. uanek- Tpudeckan

NPOHMLLAEMOCTbD.

DnekTpoémKocTb. KoHaeHcaTop. DNeKTPOEMKOCTb NOCKOro KOHAEHCA- Topa.

DHeprva 3apsarKeHHOro KoHAeHcaTopa.

TexHu4eckue ycmpolicmea u npakmu4ecKoe rnpumMmeHeHue: SNeKTPOCKon,

B/1eKTPOMETP, SNEKTPOCTAaTUYECKanA 3alLMTa, 3a3eMJIEHME INeKTponpunbo- pos,

KOHAEeHCATOP, KOMMPOBa/IbHbIM annapart, CTPYMHbIN npuHTep. JemoHcmpayuu
1.  YcTpoicTBo v NpuHUMN AeNCTBUA 31EKTPOMETPA.

B3anmopaencTeme HasNEKTPU30BAHHbIX Tesl.

dNeKTpMUYecKoe NoJsie 3apAXKeHHbIX Ten.

MpPOBOAHMKN B 3/IEKTPOCTATUYECKOM MOJIE.

dneKTpoCcTaTUYECKan 3alumTa.

[OM3NEeKTPUKM B 3NEKTPOCTATUYECKOM NOe.

N o ok w

3aBMCUMOCTb 3N1EKTPOEMKOCTM MNOCKOFO KOHAEHCATopa OT nJowaau
NAACTUH, PACCTOAHUA MEXAY HUMU U AUINEKTPUYECKON NPOHMULLAEMOCTM.
8.  DHeprua 3apAMKeHHOro KoHAeHcaTopa.

YueHuuecKuli saKcnepumeHm, nabopamopHsie pabomei 1.

M3mepeHune aNeKTPOEMKOCTM KOHAeHcaTopa.

DneKkTpusauma Ten 1 eé NpoaBaeHUA. INeKTpudeckuii 3apag. [sa suaa
S/IEKTPUYECKNX 3apAL0B. NPOBOAHUKN, OUINEKTPUKM U NONYNPOBOAHUKN.
DnemeHTapHbIV 3NEKTPUYECKUI 3apAs,. 3aKOH COXPaHEHUA SNEKTPUYE- CKOTro
3apAaja.

Bsanmopgencteume 3apagoB. ToueyHble 3apaabl. 3aKoH KynoHa. dneKkTpuyeckoe
none. Ero aencrTene Ha anekTpmyeckume 3apaapl. HanpaxKEHHOCTb 3N1eKTPUYECKOro
nons. Mpo6bHbIN 3apas. JIMHUM Hanps- })KEHHOCTU 3/IEKTPUYECKOTO Nos.
O4HOpPOAHOE 3N1EeKTPUYECKOE MOe.

MoTeHUMaNnbHOCTb 31EKTPOCTAaTUYECKOTO NoAA. Pa3HOCTb NOTEHUMANOB U
Hanps»KeHue. MoTeHUNaNnbHasA SHEPrna 3apaaa B 3/IEKTPOCTATUYECKOM None.
MoTeHumMan anekTpocTaTM4ecKoro noas. Ceasb HaNPAXEHHOCTM NOAA N PAa3HOCTU
NOTEHLMANOB A1 3/1IEeKTPOCTaTUYECKOro Nnosa (Kak o4- HOPOAHOro, TaK U
HEeoA4HOPOAHOrO).

MpUHLMN Cynepnosnumm snekTpuYeckmx noien.

Nosie moye4yHoe2o 3apAda. lNosne pasHomepHo 3apsaxceHHol ceepeol. lNone pas-
HOMEPHO 3apAXEHHO20 Mo 06véMy wapa. lose pasHOMeEPHO 3apAHEHHOU
beckoHe4YHoli naockocmu. KapmuHsl AuHUl HanpaxéHHocmu amux noael u
I9K8UNOMeEHYUAAbHbIX nosepxHocmed.

MpPOBOAHUKUN B SNEKTPOCTAaTUUYECKOM NoJe. YCN0BME PaBHOBECUA 3apALOB.
IM3NEKTPUKN B 3NEKTPOCTAaTUYECKOM nosie. JnaneKkTpuyeckan NpoHMLae- MOCTb
BELLEeCTBa.

KoHaeHcaTop. IN1eKTPOEMKOCTb KOHAEHCATOPA. IEKTPOEMKOCTb NNOCKOro
KoHAeHcaTopa.

MapannensHoe coeduHeHuUe KoHOeHcamopos. locaedosamensHoe coeduHe- HUe
KOHOeHcamopos. IHeprus 3apAKEHHOTo KOHAEeHcaTopa.

V1guxceHue 3apaxeHHol Yacmuybl 8 0OHOPOOHOM 3/1eKMpPUYECKOM rosie.
TexHU4Yeckue ycmpolicmea u mexHoao02udecKue mpoueccsl: SN1eKTPOCKon,
B/1EKTPOMETP, 3NEKTPOCTATUYECKAA 3aLLMTa, 3a3eMeHMe 31eKTponpnbopos,
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KOHAeHcaTopbl, 2eHepamop BaH de Mpaaga.

lemoHcmpayuu

YCTPOMCTBO M NPUHLUMN AENCTBUA N1EKTPOMETPA. INEeKTpUYecKkoe nose 3a-
PAMKEHHDbIX LAPWUKOB. DNEKTPUYECKOE Moe ABYX 3apPAXKEHHbIX NIacTUH.

MoOesnb anekmpocmamu4ecko2o eeHepamopd (BaH de Mpaagha).

MpPOBOAHUKK B 3NEKTPUYECKOM MOE. INEKTPoCTaTUYecKas 3almTa.
Ycmpolicmeo u delicmeue KOHOeHcamopa NOCMOoAHHOU U nepemeHHol ém-
Kocmu.

3aBMCMMOCTb 3/IEKTPOEMKOCTM NJIOCKOTO KOHAEHCaTopa OT NJIOLWaam Naa- CTUH,
PaCCTOAHUA MeXKAY HUMWN N ANINEKTPUYECKON NPOHNLAEMOCTH.

DHeprua aNeKTPUYECKOro Nons 3apAKEHHOro KoHAeHcaTopa.

3apsAdKa u paspAa0Ka KOHOeHcamopa Yepes pe3ucmop.

YueHuyecKuii sKcnepumeHm, nabopamopHsie pabomeol, npakmukym OueHKa cusn
83auUMOOelicmeus 3apaXeHHbIX mesl.

Habnrod0eHue rnpespaweHus 3Hep2uU 3apAHEeHHO20 KOHOeHCamopa 8 3Hep- 2utko
u31y4YeHus ceemoouoda. VizyueHue npomeKaHus mokKa 8 yernu, cooepxcawieli
KoHOeHca- mop. PacnpedeneHue pazHocmu nomeHUuuan08 (HanpameHus) npu
nocnedosa- mesnbHOM coeduUHeHUU KOHOeHcamopos. MiccnedosaHue pa3psaoa
KOHOeHcamopa Yyepes pe3ucmop.

4.2 TOCTOAHHbIV 3/1EKTPUYECKMI TOK. TOKM B pa3HbIX cpeaax (12 yacos)

4.2 MOCTOSAHHbIN 3N1eKTPUYECKUiA ToK (24 yaca)

DneKTpuYecKui ToK. YCN0BUA CyLLLECTBOBAHMA 3/1EKTPUYECKOr0 TOKa. Mc- TOYHUKHK
TOKa. Cuna ToKa. NoCTOAHHbIN TOK.

HanpsaxeHue. 3akoH Oma gna yyacTka uenu.

DnekTpuyeckoe conpoTusieHue. YaenbHoe conpoTUBIEHME BeLecTBa.
MNocnepoBartenbHOe, NapananenbHoe, CMeLllaHHoe coegMHeHME NPOBOAHN- KOB.
PaboTa anekTpuyeckoro Toka. 3akoH Axkoyna—J/leHua. MOLWHOCTb 3/1eK- TPUYECKOTO
TOKa.

3/C 1 BHYTpeHHee CONPOTUB/IEHME UCTOYHMKA TOKA. 3aKoH OMa a/1a No- Ho
(3amKHyTOWM) aneKkTpmyecko uenu. KopoTkoe 3ambIKaHuMeE.

DneKTpoHHaa NPOBOAMMOCTb TBEPAbIX MeTaNN0B. 3aBUCMMOCTb CONPO- TUB/IEHUA
MmeTannos ot Temnepartypbl. CBEPXNPOBOANUMOCTb.

DNeKTpUYecknin ToK B Bakyyme. CBOCTBA 3/1€KTPOHHbIX NYYKOB.

Cuna ToKa. MoCTOAHHbIM TOK. YCN0BMA CYLLLECTBOBAHUA NOCTOAHHOIO 3/1EKTPUYECKOTO
TOKa. MMcTouHMKM ToKa. Hanpaxkenne U n 9C E. 3akoH Oma Ana yyactka uenu.
SnekTpuyeckoe conpoTuBaeHne. 3aBUCMMOCTb COMPOTUB/IEHNA OAHOPOA- HOTO
NPOBOAHWKA OT €ro A/IMHbI U N0LWAAN MOMEPEeYHOro ceYeHus.

YaenbHoe conpoTusieHune BelwecTsa.

MNocneposartenbHOe, MapaanesbHoOe, CMeLaHHOe coegMHEHME NMPOBOAHN- KOB.
PacuyéT pa3BeTBNIEHHbIX 3/IEKTPUUECKUX Leneit. Mpasuna Kupxzoga. PaboTa
DIEKTPUYECKOro TOKa. 3akoH [Ixoyna—J/leHua.

MoOLLHOCTb 3N1eKTPUYECKOTO TOKa. Terns108aa MOWHOCMb, 8bldeasemas Ha
lpesucmope.

2/4C v BHYTpeHHee conpoTUBAEHNE UCTOYHUKA TOKA. 3aKoH OMa g5 NOSIHOM

(3aMKHYTOW) aneKTpmuyeckon Lenu. MowWwHOCTb MCTOYHMKA TOKa.
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MonynpoBoaHUKKN. COBCTBEHHAA M NPUMECHAA NPOBOAMMOCTb NOJYNPO- BOAHWUKOB.
CsoiicTBa p—n-nepexosa. MonynposoaHMKOBbIE NPMBOPbLI. INEKTPUYECKUI TOK B
pacTBOpPax M pacn/iaBax 3/IeKTPOUTOB. DIEKTPON- TUHECKaa AUccoumaums.
DneKTpoauns.

DneKTpUYecKnit ToK B rasax. CamocTOATENbHbIN U HECAMOCTOATENbHbIN PaspAa,
MonHua. MNnasma.

TexHu4yeckue ycmpolicmea u npakmuyeckoe npumeHeHue: amnepmeTp, BOSbTMETP,
PeoCTaT, UCTOYHUKM TOKA, 3/IEKTPOHarpeBaTeibHble NprMbopbl,
SN1EKTPOOCBETUTENIbHBIE MPUOOPLI, TEPMOMETP CONPOTUBNAEHMUA, BaKYYM- HbIA AMOA,
TepMuncTopbl n GOTOPE3NCTOPbLI, NONYNPOBOAHMKOBBIN ANOA, raIbBAHUKA.
demoHcmpayuu

1.

V|3ME|DEHVIE CUNbl TOKA U HaNpAXeHUA.

2.  3aBMCMMOCTb COMPOTMB/IEHMA LUIMHAPUHECKUX NPOBOAHUKOB OT ANMHbI,
njaowaam nonepeyHoro ce4eHma n matepmana.

3. CmelwaHHOe coeiMHeHWe NPOBOAHNKOB.

4.  Npamoe nsmepenue 3C. KOpoTKoe 3aMblKaHWNE raibBaHNYECKOro 3/1e- MeHTa
M OLLeHKA BHYTPEHHEro ConpoTMBAEHUA.

5. 3aBMCMMOCTb CONPOTMB/IEHMA METaNN0B OT TEMNEPaTYpPbI.

6. MpoBOAYMOCTb 3/1EKTPONNTOB.

7. WcKkpoBoii pa3psAa v NPOBOAMMOCTb BO3AyXa.

8. OAHOCTOPOHHAA NPOBOAMMOCTb AMOAa.

YuyeHuveckuli skcnepumeHm, na6opamopHsie pabomel
1.U3yueHmne cmelnaHHOro coeAvHEHNA Pe3NCTOPOB.
2.U3mepeHmne IC UCTOYHMKA TOKa U ero BHYTPEHHEro CONpPOoTMBAEHMA.
3.HabnwoaeHune anekTponmsa.

KopoTKkoe 3amblKkaHue.

KoHOeHcamop e yenu nocmosHHO20 MOKA.

TexHu4Yeckue ycmpolicmea u mexHon02u4YecKue npoyeccsl: amnepmeTp,
BO/IbTMETP, PEOCTaT, CYETUMK SEKTPUYECKOIM sHeprun. JemoHcmpayuu
N3mepeHne cuibl TOKa U HaNPAMKeHUs.

ViccriedosaHue 3a8UCUMOCMU CUsbI MOKA OM HAMPAXEHUS 0415 pe3ucmopa, Aamribl
HOKa/UBAHUA U c8emoouoda.

3aBMCMMOCTb COMPOTUBAEHUA LUANHAPUYECKUX MPOBOAHUKOB OT AJ/IMHbI, NAoWaan
nonepeyHoro ceyeHMsa U matepuana.

ViccriedosaHue 3a8UCUMOCMU CUsbI MOKA OM COMPOMUBAEHUA npu nocmo- AHHOM
HanpAXeHuU.

Mpamoe namepeHme d[C. KopoTKoe 3amblKaHMe rafibBaHUYECKOro 3/1e- MeHTa U
OLLeHKa BHYTPEHHero conpoTtusaeHnsn. Crnocobsl coeduHeHUS UC- MOYHUKO8 MOKQ,
3/1C 6amapeli.

MccniedosaHue pazHocmu MoMeHyUan08 Mexoy nosaocamu UCMOYHUKA MOKA om
CU/IbI MOKa 8 yenu.

YueHuuecKuli sakcnepumeHm, nabopamopHsie pabomol, npakmukym VicciedosaHue
CMewaHHo20 coeduHeHUsA pe3ucmopos.

M3mepeHue yoenbHo20 cOnpomueseHus npPo8ooOHUKOS.

VccnedosaHue 308UCUMOCMU CU/bI MOKA OM HAMPAXEHUSA 075 AAMMTbI
HaKaAUBAHUS.

YeenuyeHue npedena usmepeHus amnepmempa (8onsmmempa). Uamepenne 3C
N BHYTPEHHEro conpoTMBAEHUA UCTOYHMKA TOKA. MccnedosaHue 3asucumocmu
9/1C 2a/168aHUYECKO20 31EMEHMA OM 8pe- MEHU rpuU KOPOMKOM 3aMbIKAHUU.
ViccniedosaHue pazHocmu MoOMeHyUano8 Mmexoy noaocamu UCMOYHUKA MOKA om
CU/IbI MOKQ 8 yenu.

ViccniedosaHue 3a8ucumocmu rnosae3Hol MoWHOCMU UCMOYHUKA MOKA Om Cusbl
moka.

HabntogeHune anekTposmsa

4.3 ToKkK B pa3HbIx cpeaax (6 yacos)
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DneKTpuyecKkas NPOBOAMMOCTb Pas3/IMYHBIX BELLECTB. DNeKTPOHHasA Npo-
BOAMMOCTb TBEPAbIX METANN0B. 3aBUCMMOCTb CONPOTUBAEHNA METANN0B OT
TemnepaTypbl. CBEPXNPOBOAUMOCTb.

DnekTpuyeckmin Tok B Bakyyme. CBOICTBA 3NEKTPOHHbIX My4KOB. MoaynpoBOAHUKN.
CobcTBEHHAA U NPUMECHAA NPOBOAMMOCTb NOAYNpPO- BOAHMKOB. CBOMCTBA p—n-
nepexoaa. MoaynpoBoAHUKOBbIE NPUOOPbLI. DNEKTPUYECKMIA TOK B 3NEKTPOAUTAX.
DneKkTpoanTUYeCcKaa auccoumauma. dnekTpoans. 3akoHol Papagen ana
DNEeKTpon3a.

DNeKTPUYECKM TOK B raszax. CamocToATeNbHbIA U HECAMOCTOATE/IbHbIN pa3paa.
PasnunyHbie TUNbl CAMOCTOATENBHOTO paspAaaa. MonHua. MNnasma. TexHuvyeckue
ycmpolicmea u npakmu4eckoe npumMmeHeHue: ra3opaspagHble TaMMbl, 31EeKTPOHHO-
nyyeBan TpybKa, NoaynpoBoOAHUKOBbIE MPUOOPLI: A0, TPaH3UCTOp, poToamoa,
CBETOAMOA; ra/ibBaHMKA, padMHUPOBAHME MeM, BbiM/1aBKa aNlOMUHUA,
S/IEKTPOHHAA MUKPOCKOMMA.

\demoHcmpayuu

3aBNCMMOCTb CONPOTUB/IEHMA METaII0B OT TemnepaTtypbl. [IPOBOAMMOCTb
2/1EKTPO/IUTOB.

3aKoHbl anekmponuza @apaded. Uckposol pa3psad u nposodumocms 803- Oyxd.
CpasHeHuUe nposoouMocmu Memassoe U rnosaynposooHUKOS.

O4HOCTOPOHHAA NPOBOANUMOCTb ANOAA.

YueHuuyecKuii skcnepumeHm, nab6opamopHsie pabombl, MPAKMUKYM
HabnoaeHune anektTponmsa. M3mepeHue 3apa0a 00HO8AAEHMHO20 UOHA.
ViccnedosaHue 3a8UCUMOCMU CONPOMUBeHUs mepMope3ucmopa om mem-
nepamypel.

CHAMue 8oabm-amrepHol xapakmepucmuKu 0uooa.

OU3NYECKUIM NMPAKTUKYM (16 uacos)
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Crocobbi usmepeHus (pu3u4ecKux 8eaU4UH C UCMOoAb308AHUEM AHAM0208bIX U
LUpPOBbIX U3MepumMesibHbIX NPUOBOPOB8 U KOMIbIOMEPHbIX OAMYUKOBbLIX CU- CMEM.
IAGCO/1IOMHbIEe U OMHOCUMeEsbHbIE Mo2peuwHocmu usmepeHuli husuveckux 8enuyuH.
OueHKa 2paHuy noepewHocmed.

posedeHue KocseHHbIx uamepeHuli, uccaedosaHuli 3agucumocmeli pu3u- YecKux
BeNUYUH, NposepKa npedaoxceHHbIX aunomes (8b160p U3 pabom, ornuUCAHHbIX 8
memamuyeckux pasdenax «YyeHuyecKuli skcrnepumeHm, aa- 6opamopHsbie
lbabomel, MPAKMUKYM»).

Peseps (2 yaca) Peseps (10 yacos)

Tematuuyeckoe naaHMpoBaHue Kypca 10 Knacc

Ba3oBbIN ypoBeHb (2 Yaca) | YrnybneHHbIl ypoBeHb (5 YacoB)

Kon-so [Tema: ®usnka n metoabl HAyYHOro No3HaHua 2/5u Kon-Bo
yacos Yacos
1 dunsmKa — Hayka o npupoge. HayuHble meToabl No-

3HaHWA OKpYy»Katowero mupa. Ponb skcnepumeHTa u
TeopuM B NpoLecce No3HaHMA NPUPoAbl. DKCNepU- MEHT B
dusnke. MogenmposaHme GU3NYECKUX ABAE- HUI U
npoL,eccos.

lemoHcTpauun 1. AHanorosble 1 LMdPpoBble U3Me-
puTenbHble NPUBOPbI, KOMMbIOTEPHbIE AATYUKM.

1 HayuHble runoTesbl. PM3nyeckne 3aKoHbl U TEOPUN.
IpaHMLbl NPUMEHUMOCTU PU3NYECKUX 3aKOHOB.
MpuHuMn cooTBeTcTBMA. PoNb U MecTo GU3MKKN B
bopmMUpoBaHMM COBPEMEHHOM HAYYHOWN KapTUHDI
MWPa, B NPAKTUYECKON AeATeNbHOCTU Nt04EN.

Criocobbl UusmepeHUA (hu3uYecKux eenuyuH (aHano2o8esie U yugpposasie usmepu- messHsie (1
npubopbl, KOMMNblOMepPHbie dam4yuKosslie cucmemsi). [ozpewHocmu U3- mepeHuli
huzuYecKux eenuYvuH (abCOMOMHAA U OMHOCUMEeNbHAs).
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MooenuposaHue ghusudecKkux aeaeHuli u npouyeccos (MamepuasbHAs MOYKa, ab-
contomHo meépooe meno, udeasbHAs HUOKOCMb, UBeasbHbIl 2a3, moyeyHsil 3a- pso).

VlabopamopHasa paboma: ViamepeHue cusbl MOKA U HANPAXEHUSA 8 yenu nocmo- AHHO20
Imoxa npu NoMouwU aHA10208bIX U LUMPOBLIX U3MepumesibHbIX Npubo- pos.

Tema: MexaHuKka 18//35u

KuHemaTtuka 4/104

MexaHu4yeckoe agukeHue. OTHOCUTENbHOCTb MeXa-
HU4Yeckoro asuxkeHua. Cuctema oTcyéTa. TpaeKkTto- pus.
MepemeleHne, CKOPOCTb (CpeaHsANA CKOPOCTb, MTHOBEHHAA
CKOPOCTb) M YCKOPEHME MATEPUASIbHOM TOUKK, UX
NPOEeKLUM Ha OCN CUCTEMbI KOOPAUHAT.

CrioXeHue nepemeLL,eHnin 1 CIoXKEeHME CKOPOCTEN.
PaBHOMepHOE M PaBHOYCKOPEHHOE NPAMOJIMHEHOE
nsukeHune. FpadmKm 3aBUCMMOCTU KOOPAMHAT, CKO-
POCTH, YCKOPEHUSA, MYTU U NepeMelLeHNA MaTepu-
aNbHOM TOYKM OT BpemeHU. CBoboaHoe NaaeHue.
YckopeHue cBoboaHOro nageHmsn.

/lguxceHue mesna, 6PoWeHHOo20 No0 yaa0M K 20pU30HMY..

3asucumMocme KOOPOUHAM, CKOPOCMU U YCKOPEHUS MamepuasasHoli moyku om spemeHu
U Ux 2pagpuxu

PeweHue 3a0ay4 no meme «/suxeHue mena, 6pPoOWeEHHO20 100 y270M K 20pU- 30HMY. »

KpuBonvHeHoe aABuKeHue. [ BUXKeHMEe maTepuasib- HOM
TOYKM NO OKPYKHOCTM C MOCTOSHHOM NO MOAY/IO
CKOPOCTbIO. YI/10Basi CKOPOCTb, IMHENHasA CKOPOCTb.
Mepunog, v 4acToTa obpaleHms. LleHTpocTpemuTenb- Hoe
YCKOpeHue
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NlabopaTopHasa paboTa: M3yueHne HepaBHOMEP- HOrO
IBUXKEHUA C LLe/1blo onpeaeneHns MrHoBeHHOW CKOpOCTH.

. LleHmpocmpemumesnsHoe (HopmasbHOe), KacamesbHoe (maHaeHyuanasHoe) u nosa- Hoe |1
yCKOpeHue mamepuansbHol movku
PeweHue 3a0a4 1
VlabopamopHas paboma: UccnedosaHue 3asucumocmu nepuooa obpauieHus KoHU- 1
YecKo20 MAAMHUKA 0m e20 napamempos

NuHamuka 7/10u+

MpuHLMN oTHOCUTeNbHOCTU Manunen. MepBbl 3a- KOH

HbtoTOHA. MHepumanbHble CMCTEMbI OTCYETA.

Macca tena. Cuna. MpuHUMN cynepnosuumm cun.

BTopoit 3aKOH HbloTOHa 419 MaTepuaibHOM TOYKM.

TpeTuii 3aKoH HbloTOHa 418 MmaTepuasibHbIX TOYEK
HeuHepuyuansHele cucmemMsl omcyéma (onpedeneHue, npumepsl). Bec mena, 08u- 1
HYyUWe20CA ¢ yCKopeHuem
CtatuKa (1 u3 4) CrroxceHue cus, npusaoxceHHoix K meépoomy mesny. 1
CTaTuKa (2 u3 4) LleHmp maxecmu mena. 1

3aKOH BCeMUpPHOro TAroteHuA. Cuna Taxkectu. MNep- Bas

KOCMMWYECKan CKOPOCTb

Cwna ynpyrocTtu. 3akoH lN'yKa. Bec Tena.
9KeUBANEHMHOCMb 2PABUMAUUOHHOU U UHepmMHOoU mMaccel. 3agucumocms yckope- Hua |1
c60600H020 NadeHUA oM 8bICOMbI HAO MOBEPXHOCMbIO MNAAHEeMbl U 0M 2eo2pa-
huyeckoli wupomel. [leuxeHue HebecHbIX mes U ux crymHukos. 3akoHel Kernepa.
lasneHue. ludpocmamuyeckoe 0asneHue. Cuna Apxumeda 1
PeweHue 3a0a4 0 meme «JuUHaMuKa» 1
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TpeHue. Bugbl TpeHUs (NOKOS, CKOJIbXKEHUSA, Kaye- HUS).
Cuna TpeHua. Cyxoe TpeHue. CUNa TPEHWUA CKOSIBKEHUSA U
cuna TpeHna nokos. KoaddpnumneHt TpeHmna. Cnna
COMPOTUBNEHUA NPU ABUKEHUN TENA B HKULKOCTU UAN
rase.

MocTynaTenbHoe U BpawaTenbHoe AsuKeHue abco- NTHO
TBEPAOro Tena.

MOMEHT CMAbl OTHOCUTENBbHO OCK BpaLLeHuA. MNaeyo cunol.
Ycnosua paBHoBecua TBEPZOro Tena.

(Cratuka 3 us 4)Ycmoliyusoe, Heycmoliyueoe, be3pasznuyHoe pasHosecue.
VlabopamopHas paboma: ViamepeHue KoagguyueHma mpeHus ro 8esauquHe yeno-
8020 KoaghgpuyueHma 3asucumocmu Fmp(N).

Mpakmurkym «M3mepeHue pasHoOelicmayrouweli cun npu dsuxceHuUU bpycka no
HaKA0HHOU rnaockocmu»

Mpakmurym «M3mepeHue pasHoOelicmayroweli cun npu 0suxceHuu bpycka rno
HaKA0HHOU rnaockocmu»

labopaTtopHana paboTta «MccnegoBaHue ycnoBuii pas-
HoBecuAa TBEPAOro Tesa, MMEIOLLEro oCb BPaLLEHMAY.

(Ctatuka 4 u3 4) labopaTtopHana paboTa «MN3yyeHune ycTonunsocTn TBEPAOro Tena,
MMELOLLLEro n/oLlaab onopbl.»

3aKoHbI cCOXpaHeHUA B mexaHuKe 6/10

MMnynbc maTepranbHOM TOUKK (Tena), cucTembl Ma-
TEPMANbHbIX TOYEK. IMMNY/IbC CUAbI U USMEHEHNE NM-
Ny/nbca Tena. 3aKoH CoXpaHeHUs nmnynbca. PeakTue- Hoe
ABUKEHUE

MomeHm umnyneca mamepuasnbHOU MmoYku. [TpedcmasseHue o0 COXpaHeHUU Mo- MeHma
UMIYAbCa 8 UeHMPAsbHbIX MOAAX.

LleHmp macc. Teopema o0 A8uUMEHUU yeHmpa macc.

PeweHue 3a0a4 1o meme «30KOH COXpaHeHuUA umnyaseca»

PaboTta cunbl. MOLWHOCTb CUAbI.
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KnHeTnyeckasn Hepruna N\aTepmaanoi/'l TOYKK. Teo- pema
06 U3MEHEHUWN KMHETUYECKOMN Heprun.

Paboma cusbl HA MAsI0OM U HO KOHeYHOM rnepemelyeHuu. Mpaguyeckoe npedcmas- AeHue
lbabomeol cusel.

Mpakmukym «M3mepeHue Umnyasca mesd o Mmopmo3HOMY nymu.»

[Mpakmuxkym «M3mepeHue umnysasca mesd rno Mmopmo3HOMY nymu.»

NoTeHuManbHadA sHeprua. [loTeHUManbHaa aHeprua ynpyro
nedopMmnpoBaHHOM NPYXKMHbI. MoTeHUMaNb- Has SHEPTUa
Tena B61M3M noBepxHocTM 3emaun. Mo- TeHUMaNbHbIe U
HenoTeHLUManbHble cubl. CBA3b pa- 60TbI
HenoTeHUMaNbHbIX CU1 C UBMEHEHUEM MEXAHU- YECKOM
DHeprum cuctemol Ten

3aKOH COXpaHeHMA MexaHUYeCcKoM aHepruu. Ynpyrue u
Heynpyrue CToNKHOBeHUA. JlabopaTopHas paboTa
«M3yyeHne abcontoTHO HeYNpPYroro yaapa ¢ NomoLLbo
1BYX OAMHAKOBbIX HUTAHbIX MAaATHUKOBY

MomeHyuanbHaA aHepaus mena 8 00HOPOOHOM 2pA8UMAUUOHHOM none. [TomeH-
yUabHAA SHepauUa mena 8 2pasUMAayUOHHOM Mose 0OHOPOOHO20 Wapa (8HyMpU U 8He
wiapa). Bmopas KOCMUYecKas ckopocms. Tpembs KOCMUYECKASA CKOPpOCMeb.

YpasHeHue bepHynnu 001 udeanbHol MUOKOCMU KAK cnedcmaue 3aKOHA COXPaHe- HUs
mexaHu4yeckol sHepauu.

VlabopamopHasa paboma «OnpedesneHue pabomesl Cusabl MpPeHUs Npu 08UXCeHUU mend no
HaKAOHHOU rnsockocmu. »

Tema: MoneKkynapHaa ¢pusmka n repmoguHamuka 24/49

OCHOBbI MOIEKYNIAAPHO-KMHETUYECKOW Teopum 9/15+3 (npakTnkym)
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OCHOBHbIE MO/IOXKEHUA MONEKYNAPHO-KUHETUYECKOM
TEoOPUM N NX ONbITHOE 0boCcHOBaHMe. bpoyHoBCKoe
insuxkeHne. uddysuna. Xapaktep gBUKEHUS U B3an-
MOAEeNCTBUSA YacTum, BewecTsa. Moaenum CTpoeHus ra- 308,
PKMOKOCTEN M TBEPAbIX TeN U 06bsICHEHWE CBOMCTB
BELLECTBa Ha OCHOBE 3TUX MOAE/EN.

Macca v pasmepbl mosiekyn. KonnyecTso BeLLecTBa.
MocTtoaHHaa Asoraapo. Tennosoe paBHoBecue. Tem-
nepatypa u eé namepeHue. LLikana temnepatyp Llenb- cua

PeweHue 3a0ay4

PeweHue 3a0ay4

ViabopamopHasa paboma: UccriedosaHue npouecca ycmaHosaeHUs menaoeo20
lpasHoeecus rnpu mennoobmeHe mexody 2opsaveli u xon00Hol 8odoli

Mogenb ngeanbHoro rasda. OCHoBHO€ ypaBHEHME MO-
NEeKYNAPHO-KMHETUYECKOMN TEOPUM UAEA/IbHOTO rasa.

IAGCONOTHAA TemnepaTypa Kak Mepa cpesHein KuHe-
TMYECKOWM SHEPrMM TENIOBOTO ABUMKEHMA YacTuL, rasa.
LLIkana Temnepatyp KenbBuHa.

Mooenb udeanbHo2o eaza 8 MKT: yacmuuybl 2a3a 08UXCYMCA XAOMUYECKU U He
e3aumodelicmsyrom Opya c Opyaom

CaAa3b abcontomHoli memnepamypsl mepmoOuUHamu4eckoli cucmemsi co cpedHel
kuHemu4eckol sHepauell TocmynamesibHO20 Merna08020 08UXEHUA eé Yacmuy

PeweHue 3a0ay no meme «OCHOBHOE ypaBHEHUEe MOAEKYAAPHO-KUHemu4YecKol meopuu»

a30Bble 3aKoHbI. YpasHeHue MeHaeneesa—Kna-
nempoHa. 3akoH [JanbToHa

M3onpouecchl B naeanbHOM rase € NOCTOAHHbIM KO-
nm4yeCcTBom BeLLECTBA
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Mpakmuxkym «M3yyeHue usomepmu4eckozo npoyecca (PeKomeHO08aHO UCM0b30- BAHUE
yugposoli nabopamopuu).»

Mpakmukym «M3yyeHue usomepmu4eckozo rnpoyecca (PeKoMmeHO08AHO UCMOMb30- BAHUE
yugposoli nabopamopuu).»

PeweHue 3a0a4 o meme «a308bie 30KOHbI»

Mpaduyeckoe npeacTas/ieHNe M30MNPOLECCOB: U30- TEPMA,
nsoxopa, nsobapa.

TabopaTopHan paboTa: OnpeaeneHne maccbl Bo3ayxa B
KNacCHOM KOMHaTe Ha OCHOBE M3MepeHuii 06bEMa
KOMHaTbI, IaBIeHUA U TemnepaTypbl BO3AyXa B HEM.

TabopaTopHas paboTa «M3yyeHne n3o0bapHOro npouecca»

PeweHue 3a0a4 no meme «M3onpouyeccel 8 uGeanbHOM 2a3e C MOCMOAHHbIM KOsU-
yecmeom seuecmsa. [paguyeckoe npedcmassneHue U30NpPoyeccos: U3omepma, U3oxopd,
uzobapa»

PeweHue 3a0a4 no meme «M3onpouyeccel 8 udeanbHOM 2a3e C MOCMOAHHbIM KOsU-
yecmeom eeujecmsa. [paguyeckoe npedcmassneHue U30npoyeccos: U3omepma, U3oxopd,
uzobapa»

O606warowuli ypok no meme « OCHOBbI MOAEKYAAPHO-KUHEMUYEcKol meopuu»

OcHoBbI TepmoguHamukmn 10/20

TepmoguHammyeckan cuctema. BHyTpeHHAA sHeprua
TEPMOAMHAMUYECKOMN CUCTEMBI U CNOCODbI €€ U3me- HEHWUA.
Konunuyectso TennoTbl 1 paboTa.

BHYTPEHHAA 3HEpPr1ua 04HOaTOMHOIO MAEaNbHOrOo rasa.

3adaHue sHewHux ycnosuli 0aa T/l cucmemsl. BHewHuUe u 8HympeHHue napa- mempeil.
Mapamempeoi T[] cucmemsl KOK cpedHUe 3HaYeHUs 8eAUYUH, ONUCLIBAIO- WUX eé
cOCMOosAHUEe HO MUKPOCKOMUYECKOM ypOo8He.

Hyﬂeeoe Ha4ano0 mep/VlO()UHGMUKU. CGMOﬂpOU360/7bHOH penakcayua T cucmemeol K
meriszioeomy paeHoeecuto.
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Modesnb udeanbHO20 203a 8 MePMOOUHAMUKe — cUCmema ypasHeHul: ypasHeHue
MeHOeneesa—KnanelipoHa u ebipaxceHue 0718 sHympeHHeli aHepauu. Ycnosus
npumeHuUMocmu smoli MoOesu: HU3KAA KOHUeHmMpayusa 4yacmuu, 86ICOKUe memiie-

lpamypel

Buabl Tennonepegayn: TeNA10NPOBOAHOCTb, KOHBEK- LUuA,
nsnyyeHue. YaenbHaa TeNN10EMKOCTb BEL,ecTBa.
Konn4yectso TennoTbl Npu Tensaonepeaaye.

MoHATMe 06 agmMabaTtHom npouecce. MepBbiii 3aKOH
TepPMOAMHAMMUKN

Keazucmamuyeckue U Hecmamuy4ecKue rmpoyeccsl.
SnemeHmapHaa paboma 8 mepmoOuHaMuUKe. BoiqucneHue pabomel no 2paguxy
npouecca Ha pV-ouazpamme

YOenbHaa u MoaapHas menaoémrocmu eewecmaa. YpasHeHue Maliepa

YOenvbHaA merisioma czcopaHusa monausd. Pacyém Koauvecmea menaomel npu
imennaonepedaye

MprmeHeHWe NepBoro 3aKoHa TEPMOANHAMMKN K
nsonpoueccam. Mpapuyeckan MHTepnpeTaums pa- 60Tbl
rasa.

BTopoit 3aKOH TepmoguHaMnUKn. HeobpaTumocTb
npoueccos B NpMpoae.

PeweHue 3a0a4 no meme «[TpumeHeHuUe nepeo2o 3aK0HA MepMOOUHAMUKU K U30-
npoueccam»

Konuuecmeo mensaomel u paboma Kaxk mepbl UsMmeHeHUA 8HympeHHel aHepauu T/
cucmemsi

Bmopoli 3aK0H mMepMOOUHAMUKU 015 HEPABHOBECHbIX MPOUECCO8; HEBO3MOMHO
nepedame mernsomy om 6os1ee x0100H020 mena K bonee Hazpemomy 6e3 KomrneH-
cayuu (Knay3suyc).

Tennosble MawuHbI. MpUHLKUNBI AEACTBUA TENOBbIX
MalUuH. Mpeobpa3oBaHUA SHEPrMM B TEMIOBbLIX Ma-
WwnHax. KMNA tennoson mawmnHbl. Uukn KapHo m ero KMNA.
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SKonornyeckune npobiembl TENOIHEPTETUKN.
/TabopaTopHas paboTa «M3mepeHne yaenbHOM Tenio-
EMKOCTU»

NabopaTopHana paboTa: MiccneaoBaHue NpoLLecca OCTbiBaHNA BeLLecTBa.

Mpakmukym «. UccnedosaHue aduabamHoeo npouecca»

Mpakmuxkym « MiccnedosaHue aduabamHo20 npoyecca»

0606warowuli ypok no meme «OCHO8bI MepPMOOUHAMUKU»

ArperaTHble cOCTOAHUA BewecTBa. Pa3osble nepexoabl 5/14

MapoobpasoBaHMe U KoHAeHcaUmA. MicnapeHune u Ku-
neHve. ABCONOTHaA N OTHOCUTE/IbHAA BAAXKHOCTb
BO34yxa. HacblWeHHbI nap

YaenbHaa tennoTa napoo6pa303aHMﬂ. 3aBUCMMOCTb
TemnepaTtypbl KKNeHnA OT AaBAeHUA.

HacbiujeHHbIe U HeHAcbIWeHHbIe napsl. KauecmeeHHas 3a8Ucumocms naA0mHocmu u
OaesieHUA HACLIUEHHO20 NAPa om Memnepamypsl, Ux He3a8UCUMOCmMb om 06b- Ema
HacbiweHHo20 napd. 3a6UcUMOCMb MeMIepamypbl KUneHusa om 0aeneHusa 8 ¥udxKocmu.

PeweHue 3a0a4 1o meme «AbCOMOMHAA U OMHOCUMESIbHAA 8IAXHOCMb»

VlabopamopHasa paboma «M3yyeHue c8olicme HaCbIUeHHbIX Mapoe. »

TBEépaoe Teno. Kpucrananueckme n amopdHole Tena.
AHM30TPONKUA CBOMCTB KPUCTaNNoB. Kuakme Kpu-
cTannbl. CoBpemeHHble matepuansl.

MNnasneHne n Kpuctannmsauma. YaenbHaa tennota
n1aBAEeHUA. Cy6nmmau,14ﬂ. YpaBHeHme TennoBoro 6anaHca.

lechopmayuu meépoozo mena. PacmsaxceHue u cxcamue. Cogua. Modynb OHza. Mpeden
ynpyeux degpopmayudl.

Tennoeoe pacuiupeHue xcudkocmeli U meépobix mes, 06bEMHOe U AuHeliHoe pac-
wupeHue.
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AH2aPMOHU3M Mennso08bix KonebaHuli 4acmuy 8ewecmead KaxK Npu4uHa mernao8020
pacwupeHus mesn (Ha Ka4ecmeeHHOM yposHe).

labopaTtopasn paboTa «M3mepeHne oTHOCUTENIbHOM
BNAXXHOCTU BO34yXa.»

abopaTtopas pabota «M3mepeHne moayna FOHra»

0606WaroLmin ypoK No Teme «ArperaTHble COCTOS- HUSA
BellecTBa»

MpeobpazosaHue sHepauu 8 (ha308bix nepexodax. YpasHeHue merisoeo20 6a- naHca.

MosepxHocmHoe HamaxceHue. KoaghguuyueHm nosepxHoCmHo20 HamsaxceHus. Ka-
nunasapHoie AeAeHuUs.

/lasneHue nod uckpuenéHHoli nogepxHocmoto xudkocmu. dopmyna flanaaca.

Tema: dnekTpoauHamuka 22/54

Dnektpocratuka 10/ dneKrpuueckoe none 24

DneKkTpusauma Ten. INeKTpuyeckmnii 3apag. [ea smaa
DNEeKTpPUYeCcKMx 3apAnoB. [POBOAHMKM, AN- SNIEKTPUKM U
NONYNPOBOAHUKMN. 3aKOH COXPAHEHUA 3TIEKTPUYECKOTO
3apaga. Bsaumogelicteme 3apsaaos. 3akoH KynoHa.
'ToYeYHbIN 3N1EeKTPUYECKU 3apAaa.

SnekTpuyeckoe nose. HanpaxEHHOCTb 3NEKTpUYe- CKOro
nondA. MpuHLMN cynepno3numm SAeKTPUYECKUX NONEeN.
UTMHWUN HanPAXEHHOCTU SNEKTPUYECKOro NoNsA.

losie moyeyHo2o 3apsada. [one pagHoMepHO 3apAaxceHHol cgepel. Mone pasHo- MepHO
3apANCEeHHO20 M0 06bEMY Wapa

Mose pagHoMepHO 3apaxceHHol 6ecKkoHeyHol nao0cKkocmu

PeweHue 3a0ay4

PaboTa cun 31EKTPOCTATUYECKOTO NOAA. MoTteHumnan.
Pa3sHoCTb NoTeHUManos
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MpOBOAHMKN U OANINEKTPUKN B INEKTPOCTATUYE- CKOM
none. ﬂ,MaﬂeKTle‘-leCKaﬂ NMPOHNLLaEMOCTb.

MomeHyuaa6HOCMb 371eKMpPocmamu4yeckozo noa. lNomeHyuansHas aHepaus 3a- pada e |1
91eKMpOCcmMamu4yeckom rnose.
KapmuHel AuHUl HanpaxéHHocmu amux roaell U 3K8UnomeHyuasbHoix nosepxHo- cmeli. (1
O0HOpOOHOe aniekmpuveckoe nose. Cesa3b HANPAMEHHOCMU M0aA U pa3HOCMU rno- 1
ImeHyUA108 0718 371eKMPOCMAMUYECKOo20 1045 (KaK 00HOPOOHO20, MAK U HEOOHO-
lpoOHO20).

DnekTpoémKocTb. KoHgeHcaTop.

9N1eKTPOEMKOCTb NMOCKOro KoHAeHcaTopa. IHeprus

3apAXKEeHHOro KoHAeHcaTopa
MapannensHoe coeduHeHUe KOHOeHcamopos 1
MocnedosamersibHoe coeduHeHUe KOHOeHCamopos 1
VlabopamopHasa paboma: PacnpedesneHue pazHocmu nomeHyuanos (HanpaxceHusa) npu |1
nocnedosamensHoM coeduHeHUU KOHOEHCamopos.

TabopaTopHas paboTta «M3mepeHne 3NeKTPOEMKOCTH

KOHAEeHcaTopa.»

O606LLatoWwuii ypoK No Teme «INeKTpocTaTUKa» 0606Watownin YpoK no Teme «dieKTpuyeckoe none»
lgunceHuUe 3apAarceHHol yacmuybl 8 0OHOPOOHOM 3/1€KMPUYECKOM MosIe. 1
VlabopamopHasa paboma « HabarodeHue rnpespawieHUs sHepauU 3apAHEeHHO20 KOH- 1
OeHcamopa 8 sHepauto U3ny4yeHuUs caemoouoda. »
.PeweHue 3a0ay4 1
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TexHUYecKMe yCTPOMCTBa 1 NPaKTUYECKoe NPUMEHe- HUE:
5/1EKTPOCKOM, 3/1EKTPOMETP, 3/1eKTpOCTaTMYe- CKan
3alLMTa, 3a3eMNeHNE INEKTPONPUBOPOB.,

TexHMYeCKMe yCTPoMCTBa U NpaKTUYECcKoe NpUMeHe- Hue: [TeXHUYecKue YCTPOMCTBA M NPaKTUYeCcKoe NPUMeEHEHME: KOHAEHCAaTOp, KOMMPO- BaslbHbIN
KOHAEeHCcaTop, KONMPOBa/IbHbIM annapart, CTPyM- Hbil annapat, CTPYMHbIN NpuHTEp, 2eHepamop BaH de Mpaadha.
npuHTEp

PeweHue 3a0a4 10 meme « 371eKmpu4ecKoe nose»

PeweHue 3a0ay o meme « 3ﬂ€KmpU‘4€CKO€ rnose»

0606warowuli ypoK rno meme «37eKmpu4yecKoe rose»

MocToAHHDbINM 3NeKTprUUecKuii ToK. TOKM B pasHbIX cpegax 12/30

3/'IeKTpVIHECKVIVI TOK. Ycnosua CywecCtBOBaHUA aNneEK-
TPNUYeCKOoro Toka. MCTOYHMKM TOKa.

Cuna ToKa. MNocTosAHHbIV TOK. HanpsxeHue.

HanpaxceHue U u 3/CE

[pakmuKym «WccnedosaHue 3a8ucuMocmu cussl MoKa om HArnNpAaXeHuAa 015 namnol
HAOKAsueaHUA. »

[pakmuKym «WccnedosaHue 3a8ucuMocmu cussl MoKa om HArnNpAaXeHuAa 015 namnol
HAOKAsueaHUA. »

3akoH Oma an1a yyacTka uenm.
DneKTpuyeckoe conpoTnsaeHue. YaenbHoe conpo-
TMBJIEHME BELLEeCTBA.

NMocneposatenbHoe, NapannenbHoe coegnHeHme npo-
BOAHMKOB. CmellaHHOe coegmnHeHne nposo4aHNKOB

KOH@EHC(JmOp 8 uernu riocmoAHHO20 MOKa

PeweHue 3a0a4 no meme «3axkoH OMa 0714 y4acmKa yenu»
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PeweHue 3a0a4 no meme «3akoH OMa 0719 y4acmKka yenu»

PaboTa aneKkTpMyeckoro Toka. 3akoH [koyna— JleHua.
MOLLHOCTb 3N1EeKTPUYECKOTO TOKA.

2C n BHyTpEeHHee CONPOTMB/IEHNE UCTOYHMKA TOKA.
3akoH Oma 419 NONHOM (3aMKHYTOM) aNeK- TpUYecKomn
Luenun. KopoTKkoe 3ambikaHue.

Pacyém pazsemenéHHbIx aniekmpu4eckux uenell. Mpasuna Kupxzogpa

Pacuém pazeemenéHHbIx anekmpuyeckux yenel. Mpasuna Kupxzoga

Pacuém pazeemenéHHbix anekmpudeckux yenel. Mpasuna Kupxzogpa

DNeKTPOHHaA NPOBOAMMOCTb TBEPALIX METAN/IOB.
33aBMCMMOCTb CONPOTUB/IEHNA METAITIOB OT TEM-
nepatypbl. CBEPXNPOBOANMOCTb.

DIeKTPUYECKNI TOK B BakKyyme. CBOMCTBA 3/1€K- TPOHHbIX
Ny4KOB.

ViabopamopHasa paboma «YsenuuyeHue npedesana usmepeHus amnepmempad (8oaem-
mempa)»

PeweHue 3a0ay4

PeweHue 3a0ay4

MonynposoaHukn. CobCTBEHHan M NpUMecHas Npo-
BOAMMOCTb NONYNpoBoAHMKOB. CBOWCTBa p—n-ne-
pexoaa. MonynpoBogHMKOBbLIE NPUBOPLI.

DneKTpUYecKuMii TOK B pacTBOpax M pacnnaBax snek-
TPONNTOB. DNEKTPONUTUYECKAA AMCCOLMALMA.
DneKTpoaus.

3akoHbl @apaden 018 3neKmponu3a.
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VlabopamopHasa paboma: UccnedosaHue 3asucumocmu 3/C 2an68aHUYECKO20
57eMeHma om spemeHuU npu KOPOMKOM 3aMbIKAOHUU

PeweHue 3a0a4

DNeKTpUYecKuin Tok B razax. CamocTonaTebHbIN U
HecamocToATeNbHbIN pa3pas. MonHua. NMnasma.

labopaTtopHana paboTa: MamepeHune IAC n BHYT- peHHero |labopaTopHas paboTa: MccneaosaHme pasHOCTU NOTEHLUMANOB MEXAY NO0- CaMu
CONPOTUBAEHUNA UCTOUYHMKA TOKa. MCTOYHMKA TOKa OT CM/bl TOKA B Lienu.
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Pa3nu4Hble murnbsl CAMOCMOAMENbHO20 p

Mpakmukym «CHAMue 80abm-amnepHol

Mpakmurkym «CHAMue 8oabm-amnepHol

1 MNosTopeHne Tembl «MexaHUKa»

1 MosTopeHne TeMbl «MexaHUKa» Mpakmuxkym «M3mepeHue pagHooelicmeay
HOKAOHHOU r10CKOCMU. »
Mpakmukym «MamepeHue KoagpguuueHm
Mpakmukym «MamepeHue KoagpguuueHm

1 NMoBTopeHne Tembl «ArperaTHble COCTOAHMA BeLe- CTBa»

NosTOpeHue Tembl ((Al'peI'aTHbIe COCTOAHWA Belle- CTBa»

MzmepeHue KoaghguyueHma nosepxHocn
B8/1aXCHOCMU 8030YXa U OUEHKa Maccsl a,

U3mepeHue KoaghghuyueHma rnoeepxHocr
8r1axHOCMU 8030yXa U OUEeHKA Maccbl Nd

O606warowuli ypoK

68 Peseps 2/10

11 kaace

ba30Bblii ypoBeHb (2 yaca)

YrnybneHHbI ypoBeHb (5 ¢

PA3EN 4. SNEKTPOAMHAMMKA (11 u)

PA3AE/ 4. SNEKTPOANHAL

Tema 4. MazHUmMHoe nose. 3neKmpomazHUMHan uHOyKyus (11 4)

Tema 4. MazHUmHoe nosne

MoCTOAHHbIE MarHuTbl. B3anmogencrTene NOCTOAHHbIX MAarHUTOB. MarHUTHOe nose. [BsaMmogencTeme NocToAHH
BEKTOP MAarHUTHOM MHAYKUMK. MPUHLMN CYyNepno3nLMmM MAarHUTHbIX Nonen. JIMHUK  [BEKTOp MarHMTHOM MHAYKL
MarHUTHOM MHAYKUMWU. KapTUHA IMHUIA MAarHUTHOM MHAYKLUK

MarHUTHOM MHAYKUMK. Mar
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NoaA NOCTOAHHbIX MArHUTOB.
MarHuTHoe nose NPoBOAHMKA C TOKOM. KapTUHA AMHUIA MHAYKUUU MarHUTHOTO
noaa AJAVHHOIO NPAMOTO NPOBOAHMKA U 3aMKHYTOrO KONbLEBOro NPOBOAHMKA,
KaTyLWKK c TOKom. OnbIT pcTeaa. Bsanmoaelictene NnpoBOAHMKOB C TOKOM.
Cuna Amnepa, eé moaynb U HanpasaeHue.
Cuna JlopeHua, eé moaynb 1 HanpasaeHue. [lBUxKeHWE 3apAKEHHON YacTULbl B
0AHOPOAHOM MarHMTHoOM none. Pabota cmabl
NlopeHua. ABNeHME 3NEKTPOMArHUTHOM MHAYKLMN. [TOTOK BEKTOPA MarHUTHOM
nHAyKuMn. 30C NHAYKUMU. 3aKOH SNEKTPOMArHUTHOM MHAYKUunK Papages.
Buxpesoe anektpuyeckoe none. 34C MHAYKUUM B NPOBOAHUKE, ABUXKYLLEMCA
NoCTynaTesbHO B O4HOPOAHOM MArHMTHOM none. MNpasuno JleHua.
MHAYKTMBHOCTb. ABNeHne camonHayKuum. 34C camomHayKUUN.
DHeprna MarHUTHOrO NOA KaTYLWKM C TOKOM.
SneKTpomMarHMTHoe none.

TexHu4eckue ycmpolicmaa u npakmu4ecKoe npumeHeHue: NOCTOAHHbIE MArHUTbI,
S/IEeKTPOMArHUTbI, 3N1EeKTpoaBUraTe/ b, YCKOPUTENU d1eMeHTapPHbIX YacTuL,
MHAYKUMOHHAA neyb.

AdemoHcmpayuu
1. OnbIT dpcTeaa.
OTKNOHEHWE 3NEKTPOHHOTO NyYKa MarHUTHbIM NONEM.
JINHWUM MHAYKLMW MArHUTHOrO Nons.
B3aumopencremne AByx NPOBOAHUKOB C TOKOM.
Cuna Amnepa.
[OelictBue cmnbl JIopeHLa Ha MOHbI SN1EKTPOUTA.
fiBNeHMe 3N1eKTPOMArHMTHOM MHAYKLNMN.
Mpasuno MleHua.
3asucumocTtb 34C MHAYKUMKN OT CKOPOCTU U3MEHEHMA MArHUTHOTO NOTOKaA.
10. ABNEHNE CaMOUHAYKLUN.
YueHu4ecKuli akcnepumeHm, nabopamopHeie pabomel
1. N3yyeHWe MarHUTHOro NOAA KaTYLIKN C TOKOM.

W e Nk WD

2. WccnepoBaHue AeiACTBMA NOCTOAHHOMO MarHWTa Ha PaMKy C TOKOM.
3. WccnepoBaHue ABAEHUA SNEKTPOMATHUTHON MHAYKLMM.

(ﬂpﬂMOI’O NPOBOAHUKA, KaT

HanpasaeHne n moayab. Cv

[ BMXKeHWNE 3apAKEHHOM Yal

JlopeHua. MarHntHoe none

TexHu4eckue ycmpolicms
NMOCTOAHHbIX MarHUTOB, 3/1€
AKOOM, yCKOpUTENU INEMEL
AdemoHecmpayuu

1.

No ok~ w

KapTuHa nvHWnin nt
noaKoBoobpasHor
KapTuHa nMHUIR m:
M 3aMKHYTOTO KO/
B3aumopeiicteue,
Cuna Amnepa.

Jeincreune cunbl Jc
HabnopeHue asu;
MpuHUMN neu

MarHUTO31EKTPUY

YueHuuecKuii skcnepume

1.

ook~ wDN

NccnepoBaHue ma
NccnepoBaHme CB
NccneposaHue ae
N3mepeHune cnnbl
N3yyeHune 3aBucHr
OnpepeneHune mai

Tema 5. dnekmpomazHumM#
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ABNEHWE 31eKTPOMArHMTHO
MHAYKLMW. 3aKOH 3N1EKTPON
none. Tokn ®yko. 34C nHA)
0AHOPOAHOM MArHUTHOM N
MHAYKTMBHOCTb. KaTyLwKa u
camonHaykumm. 34C camov
DnekTpomarHMTHoe none
TexHu4yeckue ycmpolicms
coneHouna, 3amTa OT /1eKT

JemoHcmpayuu
1. HabnopeHue asnex
2. WccneposaHue 3aBu
MArHUMTHOroO NOTOKa.
Mpasuno fleHua.
MNageHue marHuTa B
fAlBneHne camonHAyK

©o 0k w

UccneposaHme 3aBu
TOKa B Uenu.

YuyeHuueckuli akcnepumeH
1. WUccneposaHue ABn
2. OnpepeneHune MHA)
3. Uccneposanue sBn
4. C6opka mogenu an

PA3EN 5. KONEBEAHNA N BONHDbI (24 v)

PA3OEN 5. KOJITEBAHUA N E

Tema 1. MexaHu4yecKue KonebaHusa u /1IeEKMpomMacHUMHsIe KonebaHusa

(94)

Tema 1. MexaHu4ecKue Ko
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KonebatenbHas cuctema. CBob6oaHbIE MeEXaHUYECKMe KonebaHus.
FapmoHuYeckue konebaHusa. MNepurog, yactota, amnantyaa n pasa KonebaHui.
MPYKUHHBIN MAATHMK. MaTeMaTUYECKUI MAATHUK. YpaBHEHUE rapPMOHUYECKUX
KonebaHui. MpespalleHne IHePrUN NPU raPMOHUYECKUX KoNebaHUAX.
KonebatenbHbli KOHTYp. CBOBOAHbIE 3N1EKTPOMArHUTHbIE KoNebaHWA B UAeabHOM
KoNnebaTeNlbHOM KOHTYpe. AHaNoMUA MeXKay MEXaHUYECKUMU U
SNEKTPOMArHUTHbIMU KonebaHnammn. Popmyna ToMcoHa. 3aKOH COXpaHeHUsA
SHepruu B uaeanbHoMm KonebaTenbHOM KOHType. [MpeacTaBaeHne 0 3aTyxatowmx
KonebaHuAX. BbIHYXAEHHbIE MEXaHNYeCKMe KonebaHus.
Pe3oHaHC. BbIHYXAeHHbIE 3/1EKTPOMArHUTHbIE KolebaHuA.
MepemeHHbIN TOK. CUHYCOMAANbHbIA NepeMeHHbIN TOK. MOLHOCTb NepeMeHHOro
TOKa. AMNANTYAHOE U AeNcTBYoWEee 3HAaYEHNE CUJIbl TOKA M HAMPAXKEHUS.
TpaHcpopmaTop. MponssoacTBo, Nepegayda  NnoTpebeHne aNeKTpPUYecKom
SHeprum. IKONOrMYecKne PUCKM NPU NPOU3BOACTBE 3NEKTPOIHeprnn. KyabTypa
MCMNO/Ib30BaHUA 3/1EKTPOIHEPTUMN B NOBCEAHEBHOMN KU3HU

TexHuuYeckue ycmpolicmea u npakmuyeckoe rnpumeHeHUe: SNeKTPUYECKNIA 3BOHOK,
reHepaTop NepeMeHHOro ToKa, IMHUM 371eKTponepeaay.

AdemoHcmpayuu

1. UccneposaHMe napaMeTpoB KonebaTebHOM cnucTembl (NPYXKUHHBIA UK
MaTEMaTUUYECKUI MAATHUK).
HabntoaeHue 3aTyxarowmx KonebaHuii.
NccnepoBaHue CBOMCTB BbIHYKAEHHbIX KOiebaHUA.
HabnoaeHue pe3oHaHca.
CBo6OAHbIE 3N1EKTPOMArHUTHbIE KoNebaHus.
Ocuunnorpammel (3aBUCUMOCTU CUJIbl TOKA U HANPAXKEHUA OT BPEMEHU) ANA
3/1eKTPOMArHUTHbIX Kos1lebaHni.
Pe3oHaHC Npu nocnenoBaTe/lbHOM COeAMHEHUN PE3NCTOPA, KaTyLIKK
MHOYKTUBHOCTU U KOHOEHCAaTopa.

8. Mogenb NMHUM 3NeKTponepeaayn.
YueHuyecKuli akcnepumeHm, nabopamopHeie pabomel

1. UccnepoBaHMe 3aBUCMMOCTM Nepuoaa mMasbix KonebaHuii rpysa Ha HUTK OT
O/IHBI HATW N Maccbl rpy3a.
NccnepoBaHWe nepeMeHHOro ToKa B Lienu 13 nocneoBaTesibHo

o vk wN

KonebatenbHan cucrema. C
FapMoHUMYECKMNE KoNebaHus
DHepreTMyecKkoe onmcaHune
OUHAMUYECKO20 ONUCAHUA :
KUHemMamuyecKo20 OMUCAH!
AmMnaumyoa u ¢haza Koneb
8eAUYUHbI C aMIAUMyoamu
yacToTa KosiebaHuit. MNepuo
manTHMKa. Nepuog ceobop,
MoHATWME 0 3aTyxatoWwmX KoJ
Pe3oHaHCHaA Kpueaa. Bauma
ABTOKONEOaHUA

TexHu4eckue ycmpolicms
MY3bIKa/IbHbl€ MHCTPYMEHTI

AdemoHcmpayuu
1.
2.

3anucb KonebaTern
HabntopeHue Hes:
amMmnAnTyabl.

UccnepoBaHue 3a1
KonebaHuit oT con
NccneposaHue Ko.

bopmMpoBaHUA N
ManTHMKa.

5.
6.

7. HabnoaeHue pesc
YueHuyeckuii 3kcnepume

3aKOH COXpaHEeHMUs
UccneposaHue Bbl

1. N3mepeHune nepuoaa

NPYXMHHOFO MAaATHWUKOB
N3yyeHne 3aKOHOB ABUH
Msyqume ABUXKeHNA HN

MNpeobpasoBaHue sHepr!

ok wbd

NccnepnosaHue ybbiBaHK

COeAMHEHHbIX KOHAEHCaToPa, KaTyLWKN U pe3uncTopa.

6. cchepoBaHue Bbll

Tema 2. IneKmpomazHUM
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KonebatenbHblit KOHTYp. CE
KonebaTtesibHOM KOHTYype. g
KOHOeHcamopa ¢ ammnaumy
3aKOH COXpaHeHUA aHepruy
3NEeKTPOMarHMTHble Koneba
MepemeHHbIN TOK. MOoLLHOC
3Ha4YeHMe CMbl TOKA M Hanmj
nepemMeHHOro ToKa OT BpeN
CuHycouOasbHbIl nepemeH
UHOYKmMU8HOCMU 8 yernu cu
Pe3oHaHCc HanpaxeHud.
NaeanbHbIN TpaHchopMaTo
SNEKTPUYECKON SHEPTUN.
SKON0rMYecKkue pUCKn Np
NCNONb30BaHMUA 3/TIEKTPOIH

TexHu4eckue ycmpolicms
reHepaTop NepemMeHHOro Tc
AdemoHcmpayuu

1. CsoboaHble anekTpom
2. 3aBMCMMOCTb HacTOTbl
M EMKOCTU KOHTYypa.

Ocumnnorpammel 31
lFeHepaTop He3aTyxa
Mogenb anekTpomar
BbIHY»XAEHHbIe CUHY
Pe3nctop, KaTyLKa v

O N O~ w

Pe3oHaHc npu nocne
NHAYKTUBHOCTU U KO
9. VYcTpoicTso 1 npuHL

10. Moaenb AMHUM 3nekK
YuyeHuyecKuli akcnepume

1. W3yueHue TpaHchop
2. WccneposaHue nepe

KOHAEHcaTop, KaTyLl
3. HabnwopeHne snekTy
4. WccneposaHue pabo

Tema 3. MexaHu4YecKue u 31eKmpoMa2HUMHbIe 80sHblI (5 4)

Tema 3. MexaHu4ecKue u .
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MexaHun4yeckune BoNHbI, ycnoBUA pacnpocTpaHeHus. Mepuoa. CKopocTb
pacnpocTpaHeHusa U AJnHa BOAHbI. [lonepeyHble 1 NPOoAO0AbHbIE BOHbI.
NHTepdepeHLma n andpakuma mexaHM4ecknx BosH. 38yK. CKOPOCTb 3BYKa.

poMKOCTb 3BYyKa. BbicoTa ToHa. Tembp 3ByKa. 3/1€KTPOMArHUTHbIE BOJIHbI. YCN0BUA
M31y4YeHMA SINEKTPOMArHUTHbLIX BOH. B3amHaa opueHTauma

BEKTOPOB E, B, v B 3/1IeKTPOMarHnTHo BosiHe. CBOMCTBA 3/1€KTPOMArHUTHbIX BOJIH:
OTpaXKeHue, NpenomaeHue, nonapmusauma, andpakuma, nHtepdepeHuma. CKopocTb
9N1EeKTPOMATHUTHbIX BOJH. LLIKana aneKTpomarHuTHbIX BOJH. [pumeHeHne
3/IEKTPOMArHUTHbIX BOJIH B TEXHUKE U ObITY. [PpUHLMNLI PAANOCBA3M U TEeIEBUAEHUA.
Pagmonokaums. INeKTpOMarHUTHOE 3arpA3HEHNE OKPYKatoLLen cpeabl.

TexHuUYeckue ycmpolicmea u npaKkmu4yeckoe rnpumeHeHue: My3blKa/ibHble
MHCTPYMEHTDbI, YIbTPa3BYKOBaA ANArHOCTUKA B TEXHUKE U MeguLnHe, paaap,
paaMonpUEMHUK, TENEBU30P, aHTeHHa, TenedpoH, CBY-neysb.

AemoHcmpayuu

1. ObpasoBaHMe U pacnpoCTpaHeHUe NonepeYHbIX U NPOAOAbHbIX BOJH.
Konebntowieeca TeN0 Kak UCTOYHUK 3BYKa.
HabnogeHue oTparkeHMaA U NPENoMIEHUA MeXaHUUYECKUX BOJH.
HabntogeHue nHtepdepeHunmn n agudpakumm mexaHM4ecknx BOJH.
3BYKOBOI pe30HaHC.
HabnogeHne cBA3U rPOMKOCTM 3BYKa W BbICOTbl TOHA C aMMNJIUTYA0MN U
yacToToi KonebaHui.
7. WUccnepoBaHme CBOMCTB 9N1EKTPOMArHUTHbBIX BOJTH: OTPAXKEHUeE,

npenomneHue, nonapusauma, audpakuma, nHTepdpepeHyms.

o vk wN

MexaHn4YecKne BOHbI, YA
BOJIHbI. Mepunoa, CKOpOoCTb |
MeXaHUYECKUX BOH: OTpa
3BYK. CKOpOCTb 3BYKa. [poN
LLlymoBoe 3arpAa3HeHne OKf
DNeKTPOMarH1THbIE BOJIHbI
B3anmHan opueHTauma BeK
CBOICTBA 3/1€KTPOMArHUTHL
nHTepdepeHLma N andpakt
3/1EKTPOMArHUTHbIX BOJIH B
Pagmonokauma. dNeKTpoma
cpeapl
TexHuyeckue ycmpoticmea
WHCTPYMEHTbI, pajap, paau
VbTPa3BYKOBaA ANArHOCTM
AdemoHcmpayuu

1. ObpaszoBaHuWe U pq
Konebnioweecs Te
3aBncUMMOCTb 4NuI
HabnoaeHue otpe
HabnoaeHue nHTe
AKyCTUYECKnin pes
CBolicTBa y/1bTpas

©® N o A W

HabntopeHue cBA3
YyacToToM KonebaH
9. UccnepoBaHue CB(
nonspusaums, anc

10. O6HapyXeHne 1H
YueHuuecKuii skcnepume

1. M3yuenne napame
2. UsyyeHune pacl
NpOCTpaHCTBe.

Tema 4. Onmuka (10 4)

Tema 4. Onmuka (25 u)

56



FeomeTpuryeckas onTuKa. NpamoanHeliHoe pacnpocTpaHeHMe cBeTa B 04HOPOAHOM
cpege. TouyeyHbl UCTOYHMK cBeTa. Jlyd cBeTa.

OTpaxkeHue cBeTa. 3aKOHbl OTpaXKeHus ceeTa. MocTpoeHne n30bpakeHnin B NI0CKOM
3epKane.

MNpenomneHune ceeTta. 3aKOHbI NpenoMaeHNn ceeTa. ABCONIOTHbIM NoKasaTenb
npenomnenusn. NonHoe BHyTpeHHee oTpaxkeHue. MNpeaenbHbli yron NoaHoOro
BHYTPEHHErO OTPaXKEHUA.

Oucnepcus ceeta. CNoXKHbIM cocTaB 6enoro ceeta. LiseT. Cobupatowwme u
paccemBatowme AnH3bI.

TOHKasa nMH3a. POKyCHOE pacCToAHUE M ONTUYECKas CUJla TOHKOM IMH3bI.
MocTpoeHune nsobparkeHunii B COOMpPaKOLLMX U pacCemBatoWMX NH3AX.

dopmyna TOHKOM NNH3bI. YBENMYEHME, aBaeMOe JIMH3O0M.

Mpeaenbl NPUMEHUMOCTN FEOMETPUUYECKON ONTUKU.

BosiHoBas onTuKa. MHTepdepeHuuns ceeta. KorepeHTHble UCTOYHUKN. YC10BMA
HabnAEeHMA MAaKCUMYMOB U MUHUMYMOB B MHTEPdEPEHLMOHHON KapTUHE OT ABYX
CMHA3HbIX KOTEPEHTHbIX MCTOYHUKOB.

Ondpakuma ceeta. AndpakumoHHana peLléTka.

Ycnosue HabnoAeHMA F1aBHbIX MAaKCMMYMOB NPU NageHUK

MOHOXPOMATMYECKOro CBeTa Ha ANPPAKLNOHHYHO PELLETKY.

MonAapusauma ceeta

TexHuUYeckue ycmpolicmea u rnpakmu4yeckKoe rnpumeHeHue: 04Ku, yna,
boTOannapaT, NPOEKLMOHHbIN annapaT, MMKPOCKON, TeZIeCKOM, BOJIOKOHHAA OMNTHKa,
oMb paKLMOHHaA peléTka, NoNaApouna.

AdemoHcmpayuu
1. MpamonnHenHoe pacnpocTpaHeHUe, OTpaXKeHMe U NPeoMIEHME CBETa.
OnTtnyeckune npmbopsl.
lNonHoe BHyTpeHHee oTpaxkeHne. Moaenb cBeTOBOAA.
NccnepoBaHue cBOMCTB M306paXKeHU B INH3aX.

MpsamonnHenHoe pacnpocT
ToYeUHbIN UCTOYHMK CBETa.
MocTpoeHue n3obpaxkeHui
cBeTa. 3aKOHbl NpenoM/IEH)
OmHocumesnbHbIl NoKasarn
CoomHouwieHue O/1UH 80H T
pazoesna 08yx onmu4ecKux
cocraB 6enoro ceeTa. Liger.
NMOSIHOrO BHYTPEHHEro oTpa
NMH3a. PoKycHOe paccToAH
3asucumocms (hOKYCHOR20 [
2eomempuu U omHocumenrnt
dopmyna TOHKOM ANH3bI. Vi
X00 ny4a, npowedwezo Aut
onmudyeckol ocu. lMocmpoe
cobuparouwux U pacceusaro
Onmuyeckue npubopesl. Pas
cucmema.

Mpeaenbl NPUMEHUMOCTH T
BosHoBas onTuKa. UHTepde
HabAo4eHMA MAaKCUMYMOB
KOrepeHTHbIX UCTOYHUKOB. |
CXEM.

Oudpakuma ceeta. Andpak
MaKCMMYMOB NpW NageHum

PEeLIETKY.
MNonapusauma ceeta
TexHu4YecKl
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Mogaenu MMKpocKkona, Tesieckona.
HabntogeHue nHtepdepeHLnmn ceeTa.
HabntopgeHune audpakumm ceeTa.
HabntopeHne aucnepcmmn ceeTa.
MonyyeHue cneKkTpa ¢ MOMOLLbIO NPU3MbI.
MonyyeHne cnekTpa ¢ NOMOLLbIO ANPPAKLUOHHON PELLETKN.
10. HabntopeHne nonspmsaymm ceeTa.
YyeHuuecKuli akcnepumeHm, nabopamopHoie pabomesl
1. M3mepeHune noKasaTtena NpesoMAeHmaA CTeKNa.
2. WccnepoBaHWe CBOICTB M300OparKEHWUI B NH3aX.

w e Nk

3. HabnwogeHue gucnepcun ceeTa.

nepuckon, potoannapart, m
BOJIOKOHHAA ONTUKa, Andp:
AdemoHcmpayuu

1.

Ao

© o Nou

3aKOHbI OTPaAXKEeHMUA (
UccneposaHue npen
HabntogeHue nonHo
UccnepoBaHume xoaa
npusmy.

NccnepoBaHue cBoit
Mogaenu mmkpockon
HabnioaeHue nHtep«
HabntogeHue LBeTOE
HabnogeHue andpa

10. NayueHne andpakuy

11. HabnopeHne audpa

12. HabnopeHne aucne

13. HabnopeHue nonap

14. NpumeneHne nonap
YyeHuueckuli akcnepume

1. N3mepeHme nokas
2. UccneposaHme 3at
npumepe XKNaK1Ux

. M3mepeHne dokyc

. NMonyyeHue n3obp
. MonyyeHue n3obp

. Habnopenue ano

3
4
5
6. KoHcTpympoBaHue
7
8. U3yueHmne nonsapm:
9

. M3yyeHune nHtepd

10. HabnoaeHs
11. HabnoaeHy
12. N3mepeHue
13. MonyyeHwne

noMoL Ay

PA3/E/1 6. OCHOBbI CNELUMANBHOW TEOPUN OTHOCUTE/IbBHOCTU (4 u)

PA3E/1 6. OCHOBbI CIMELL

Tema 1. OcHosgbl CTO (4 4)

Tema 1. OcHoebl CTO (5 u)
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[paHULbI NPUMEHNMOCTH KNACCUYECKOM MEXaHMKMW. MoctynaTol

BaKyyMe, MPUHUMN OTHOCUTENbHOCTM JAHLWTEMHA

OTHOCUTENBHOCTb OAHOBPEMEHHOCTHU. 3aMe/IEHNE BPEMEHU U COKpaLLeHMne
OJIVHDI.

DHeprMa n UMNybC PENATUBMUCTCKON YacTULbI.

cneu,maanoﬁ TEOPUN OTHOCUTENBHOCTU: NHBAPUNAHTHOCTb MOA4YyNA CKOPOCTK CBETA B

CBA3b MaccCbl C SHEPTUEN U UMMYNBCOM PENATUBUCTCKOM YacTuLbl. IHEPIrUA NOKOA

IPaHULbI NPUMEHUMOCTH K.
OTHOCUTENIbHOCTMU.
MpocTpaHCTBEHHO-BPEMEHLH
npUYnHHOCTU. OTHOCHTENbI
COKpalleHne AJNHbI.
DHeprua n MNynbC PenaTu
CBsi3b MacChbl C 3HEpruen n-

TexHu4eckue ycmpolicms
NPUEMHUKN, YCKOPUTENU 3¢
YueHuuecKuii sKcnepume

OnpegeneHne MMnynbce
TPEKOB 3aPAMKEHHbIX Ya(

PA3E/1 7. KBAHTOBAA ®U3NKA (15 u)

PA3AEN 7. KBAHTOBAA ®U

Tema 1. 3nemeHmeol KeaHmMoeoli onmuku (6 4)

Tema 1. KopnyckynapHo —

doToHbI. Popmyna MNnaHKa cBA3M 3Heprum GOTOHA C €ro YacToToM. dHeprua u
nmnynbc poToHa

OTKpbITUE U uccnegoBaHme ¢potoadpdekTa. OnbiThl A. . CToNeToBa. 3aKOHbI
boToapdekTa. YpaBHeHUE IHWTENHa gna doToaddekTa. «KpacHaa rpaHumLa»
dboToaddekTa. JaBneHue ceeta. OnbiThl . H. Jlebegesa. Xummyeckoe aeincreune
cBeTa.

TexHuuyeckue ycmpolicmea u npakmuyeckoe rpumeHeHue: GOTOINEMEHT,
doToAaTUMK, CONHeYHan baTapes, ceeToamoa.
AdemoHcmpayuu
1. ®oTo3ddeKT Ha ycTaHOBKE C LMHKOBOM NAACTUHOI.
2. UccnepoBaHue 3aKoHOB BHelwHero ¢potoaddekTa.
3. CseTtoauoga.
4. ConHevHas batapes.

PaBHOBeCHOE TeMn/I0BOE U3/
3aKOH cmeLeHua BuHa. Tur
®OoTOHbI. IHEprna N uMnys
doToapdekT. OnbiTbl A. T. C
lona potoadpdekrta. «KpacHze
[laBneHune ceeTa (B YacCTHOC
abCONOTHO OTPArKAOLLYHO T
BosHOBbIE CBOMCTBA YacTwL
pa3smepbl 06/1aCTH IOKaNU3
ayanusm. Audpakums anek
CneumduKa M3mepeHnin B v
leizeHbepra

TexHu4Yeckue ycmpolicms
doTO3NEMEHT, POTOAATUMK,
AdemoHcmpayuu

1. ®oT03dPeKT Ha yC

2. UccneposaHue 3at
3. UccneposaHme 3at
OCBELLEHHOCTH.

4, Csetogmogp,

5. ConHeuHan 6aTape
YueHuuecKuii akcrnepume

1. Uccneposanue ¢o
2. U3smepeHne noc
doToadpdekTa.

3. UccneposaHme 3at

Tema 2. CmpoeHue amoma (4 4)

Tema 2. dusuka amoma ("
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Mogenb aToma TomcoHa. OnbITbl Pesepdopaa no paccesHio a-4acTuLl,
MnaHeTapHaa moaenb atoma. Moctynatbl bopa.
M3nyyeHne n nornoweHne GOTOHOB NpU Nepexoe atoma C 04HOTO YPOBHA IHEpPrum
Ha gpyroi. Buabl cnekTpoB. CNeKTp YpOBHeN 3HeprumM aToma BoAopoaa.
BosiHOBbIe CBOMCTBA YacTuu, BonHbl ae Bpoiina. KopnyckynapHoO-BONHOBOM
\yannsm.
CnoHTaHHOE U BbIHYXXAEHHOE U3Jy4yeHune
TexHuyeckue ycmpolicmea u npakmuyeckoe rnpumeHeHue: CNeKTpaabHblii aHaAu3
(cnekTpockon), nasep, KBAaHTOBbI KOMMbIOTEP.
AdemoHcmpayuu
1. Mogenb onbiTa Pesepdopaa.
2. OnpepeneHune AVHbI BOHbI 1a3epa.
3. HabnoaeHue nMHeNYaTbiX CNEKTPOB U3NYYEHUS.
4. Nazep.
YyeHuyecKuii sKcnepumeHm, nabopamopHsie pabomoi
1. HabntogeHne nMHeYaToro cnexkTpa.

OnbITbl N0 NCCNEA0BAHUIO C
MocTynatbl bopa. N3nyvenu
O4HOrO YPOBHA 3HEPrNM Ha
Bunabl cnekTpos. CneKkTp ypc

CrnoHTaHHOE 1 BbIHYXAeH

TexHu4yeckue ycmpolicme
(cnekTpockon), nasep, KBaH
AdemoHcmpayuu

1. Mopenb onbita Pe
2. HabnwogeHue nnH
3. YcTpolicTso 1 gei
4. Onpepgenexune gnv
YueHuuecKuii akcnepume
1. HabnogeHne NnH

2. WUccneposaHue
BOZOpOAa

Tema 3. PusuKa amomHo20 A0pa u InemeHmMapHuix Yyacmuy, (54 )

Tema 3. Pu3uKa amomHoe

PDKCNepuMMeHTbI, JOKa3blBatoLMe CIOKHOCTb CTPoeHUs agpa. OTKpbITUE
pagunoaKkTuBHocTM. OnbiThl Pesepdopaa no onpeaeneHuio cocTaBa pagnoakTMBHOMO
n3nyyeHua. CeoicTea anbda-, 6eTa-, ramma-nsnyyeHms.

HyKknoHHaa mogenb aapa le
aapa. N3otonel.

PagnoakTMBHOCTb. Anbda-p

BanaHWe paanoakTMBHOCTU Ha KMBble opraHmn3mbl. OTKPbITUE NPOTOHA U HENTPOHa.
HyknoHHasa moaens sgpa leiizeHbepra—MBaHeHKo. 3apaa aapa. MaccoBoe 4ncio
Aagpa. M3otonbl. Anbda-pacnag. INeKTPOHHbIM U NO3UTPOHHBLIN 6eTa-pacnag.
FaMma-usnyyeHue. 3aKOH pPagMOaKTMBHOrO pacnaga. IHeprua CBA3U HYKJIOHOB B
Agpe. AnepHole cunbl. JedeKT maccol agpa. AaepHble peakumn. [leneHve n cuHTes
Anep. AnepHblii peakTop.
TepmosaepHbI cuHTe3. MNpobaembl U NepcneKkTUBbI A4EPHON SHEPTETUKM.
SKonorMyeckne acnekTbl AAEPHOM SHEePreTUKU. nemeHTapHble YacTuubl. OTKpbITHE
nosuTpoHa. MeToabl HABNIOAEHUA U PErUCTPALLUM SIEMEHTAPHbIX YacTUL,
dyHAamMeHTabHble B3aMMoZeNCcTBMA. EQUHCTBO PM3MUYECKON KapTUHbI MUpa
TexHuveckue ycmpolicmea u npaKkmu4veckoe npumeHeHue: [O3NMETP, Kamepa
BunbcoHa, AaepHbIN peaktop, aTomHaa 6omba.
AemoHcmpayuu
1. C4ETYMK MOHU3UPYIOLLMX HaACTUL,.
YueHu4ecKuli akcnepumeHm, nabopamopHeie pabomel
1. UccnepoBaHue TPEKOB YacTuL, (Mo rotoBbimM poTorpadusam).

Famma-nsnyyeHune. 3aKoH p
npupogae. CBOMCTBA MOHU3Y
*KMBble opraHn3mbl. Ectecre
HYKJIOHOB B Agpe. AJepHble
M CUHTE3 agep. AaepHble pe
CMHTe3a. DKO10rMyeckune ac
perncTpauum u uccienosar
B3aumogencreuna. bapnoHb
MNpeacTtasneHune o CraHpap
3a npegenamun CTaHAapTHO
bur3nyecKon KapTUHbI MUPE
TexHuvyeckue ycmpoticmsa
BunbcoHa, AfepHbIN peakTc
pe3oHaHCHaa Tomorpadua.

YueHuyecKuii s3Kcnepume
1. WccneposaHue Tpekos u
2. WccnepoBaHue pagmoak
3. M3yyeHune nornouieHua ¢

PA3AEN 8. SNEMEHTbI ACTPOHOMWU N ACTPODPU3INKHU (7 u)

PA3SOEN 8. 2/IEMEHTbI ACT

Tema 1. 3nemeHmebl acmpogu3suku (7 4 )

Tema 1. InemeHmeol acmp
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STanbl pa3BUTUA aCTPOHOMMUMU. [TPMUKNAZHOE U MMPOBO33PEHYECKOE 3HAUYEHME
acTpoHOMMU. Bua 3Bé3gHoro Heba. Co3sesans, spkue 38€34bl, NAaHETbI, UX
Bugmnmoe agsmxeHue. ConHevyHana cmctema. ConHue. ConHeYyHana aKTUBHOCTb.
UcToYHMK aHeprmn ConHua v 38é34,. 38€34bl, UX OCHOBHbIE XapaKTEPUCTUKN.
[Marpamma «CneKTpasbHbIA KNacc — CBETUMOCTbY. 3BE3 bl I1aBHOM
nocsenoBaTe/IbHOCTU. 3aBUCMMOCTb «Macca — CBETUMOCTb» AJ151 3BE3/, r1aBHOM
nocnenosBatenbHOCTU. BHyTpeHHee cTpoeHue 38€34. CoBpemeHHble npeacTaBieHns
0 NPOMUCXOXKAEeHNN M 3BoAoLMM CONHLA 1 3BE34. DTanbl *KU3HU 3BE3L,

MneuHbiii MyTb — Hawa ManakTuka. MonoxeHue n asuxkeHne ConHua B NanakTuke.
Tunbl ranakTuK. PagmuoranakTuku v KBasapbl. YEpHble Ablpbl B AAPaX ranakTUK.
BceneHHas. PacwupeHune BceneHHoM. 3akoH Xabbna.

PasberaHue ranaktmk. Teopus bonblioro B3pbiBa. Pennkrosoe nsnyyeHue.
MacwTtabHas cTpyKTypa BceneHHon. MeTaranaktuka. HepelwéHHble

STanbl pa3BUTUA aCTPOHOMI
acTpoHOMMWN. MNpnuMeHnMOC
KOCMUYECKMX OO BEKTOB.
MeToabl aCTPOHOMUYECKUX
pagnoTeneckonbl, BHEATMO
Bupa 38é3aHoro Heba. Co3Be
ConHeyHana cuctema.
ConHue. ConHeYyHasa akTMBH
OCHOBHbIE XapaKTePUCTUKN
3BE3bl rNaBHOMN NOCNEA0B:
3BE3/ rNaBHOM Nocnenosar
npeacTaBieHNA O NPOUCXO?

npobaembl aCTPOHOMUM.
YueHuvecKkue HabnooeHus
1. HabnoaeHa HEBOOPYIKEHHBIM r1a30M C UCNONb30BAHMEM KOMMbIOTEPHbIX
NPUNOXKEHUIN oA onpeseneHns noaoKeHna HebecHblx 06 bEKTOB Ha
KOHKPETHYIO AaTy: OCHOBHble co3Be3ana CeBepHOro Nosywapusa n apkue
3BE34bl.
2. HabnwoaeHna B Teneckon JlyHbl, nnaxet, MaeuHoro Mytu.

3B€34. JTanbl XM3HWN 3BE3A,

ManeuHbiii Nyt — Hawa lMas
TUNbl ranakTuK. Pagnoranat
BceneHHan. PacwunpeHune B

PasberaHue ranakTtuk. Teof
MacwTabHas cTpyKTypa Bce
HepewéHHble npobiembl ¢
HabnaooeHuA:

1. HabnopeHna 3863
KOMMbIOTEPHbIX MY
06BEKTOB HA KOHK
W ApKMe 3BE3Abl.

2. HabnoaeHus B Te.
CKOMJIEHUMN.

DU3NYECKUI NPAKTUKYM

Cnocobbi usmepeHus ¢usL
uupossIx UsmepumesbHe
AbcosntomHele U omHocum
OueHKa 2paHuy no2pewHa
MposedeHue KOC8EHHbIX U:
8es1U4UH, NposepKa npeosn
memamuyecKux pazoenax
MPAKMUKYM»).

OBOBLLAOLLEE MOBTOPEHME (4 u)

OBOBLLAOLLEE MOBTOPE
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Ponb pU3NKM M aCTPOHOMUM B SKOHOMUYECKOW, TEXHONOTMYECKOMN, coLManbHOM U |0606LeHne 1 cucTtemaTmse
3TUYeCKOoM chepax AeATeNbHOCTU YeNoBEKa; POIb U MeCTO GU3MKM M aCTPOHOMUMN [« MonekynapHaa usmKa u-

B COBPEMEHHOM Hay4YHOW KapTUHe M1pa; poab GpU3nYecKon Teopum B «KonebaHus v BoNHbI», «Of
dopmupoBaHNK NpeaCcTaBNEHNI O GU3NUECKON KapTUHE MMPa, MECTO PU3NYECKOM |«KsaHToBas du3nKay, «INe
KapTWHbI MMpa B 06LemM paay COBPEMEHHbIX eCTECTBEHHO-HaYUHbIX Po/b GU3MKM 1 aCTPOHOMI
npeAcTasnenyn o npupoae 3TUYecKol chepax geaten

COBPEMEHHOM Hay4yHOM Ka
cucTemaTtusmpyowen, oo

bYHKUMIA dU3MYECKON Teof
npeacTaB/eHnin o pusmnyec
obLem paay CoBpeMeHHbI

Peseps (3 u) Peseps (10 u)

TemaTtuueckoe niaHUpoBaHUe Kypca

11 knacc
Basoevliii yposeHsb (2 yaca) ‘yany6nem-.
Kon-Bo dnekTpoanHammuKa(npogonkenune) 11/27 MarHutHoe
Yacos
1 B3anmopaeinctame NOCTOAHHbIX MarHUTOB M NMPOBOAHMKOB C TOKOM. MarHuTHoe nose.
BeKTOp MarHUTHOM MHAYKLUMW. MPUHUMN Cyneprno3nLnMmnM MarHUTHbIX nonein. JInHum
MarHUTHOM MHOYKUNM.
1 MarHuTHoe nosae NPOBOAHUKA C TOKOM (MPAMOro NPoBOAHMKA, KaTyLWKN U KPYyroBoro
BUTKA). OnbIT IpcTeaa. KapTMHa AMHUIA MarHUTHON MHAYKLMMW NOIA NOCTOAHHbIX
MarHuTOB.
1 Oripederet
IMO2HUMHO
1 Onpedernet
MpPoB0OOHUK
1 Ma2HUMHC
duamazHer
1 Cvna Amnepa, e€ HanpaBaeHne n Moay/b.
1 Cuna JlopeHua, eé HanpaBieHWe U MoayNb. [BUKeHue

3apAKEHHON YacTULLbl B OAHOPOAHOM MarHUTHOM nose. Pabota
cunbl JlopeHua.
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MposedeH!
uccnedosa
onbIMos I
delicmeus

ObvAacHer
ycmpolicr

lpumepel

TeXHMYeCKMe yCTPOMCTBA N TEXHOIOMMYECKUE NPOLLECCHI: NPUMEHEHNE NOCTOAHHbIX
MarHMTOB, 31EKTPOMArHUTOB, TECTEP-MYNIBTUMETP, 3NeKTpoaBuraTenb AKobu, yckoputenm
SNeMeHTaPHbIX YacTuLL,.

NabopatopHasn paboTta Nel «HabnopeHme fencTBUA MarHUTHOTO NOAA Ha TOK»

lpumepel |

PeweHue p
chusuyecko
chopmyn ric

PeweHue K
no meme «

dNeKTPoOMarHMTHasa MHAyKuma 5/13

fAABNEeHUE 3N1eKTPOMArHMTHOM MHAYKLUMK. NOTOK BEKTOPA MAarHUTHON MHAYKuumK. 34C
MHAYKLMN.

3aKOH 3/1eKTPOMarHMTHOM MHAYKumMM Gapagen. Buxpesoe
bnekTpuyeckoe none. Tokn Pyko.

3/1C uHOYK

8 00HOPOO

pumepel [
UHOYKUUU»

PeweHue p
husuyecko
chopmyn rc

Mpasuno NleHuya. MHAYKTMBHOCTb. KaTywKa MHAYKTUBHOCTU B Lenu
NOCTOAHHOrO TOKa.

fisneHne camonHayKumn. 3AC caMonHAYKLMM.

PeweHue K
no meme «
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Asn120pumm
HarnpassneH
SKCrepume

Cbopka mo

3Hepl'l4ﬂ MarHMTHOro NoJsiA KaTywKn C TOKOM.
3}'IEKTpOMaI'HVITHOE none

NabopaTtopHana pabota Ne2
«M3yyeHne ABNEHNA SNEKTPOMArHUTHOM MHAYKLNNY

Ob6bACHEHL
ycmpodlicm
UHOYKUUOH
npu 0suxe

0Ob6obujax
«3Inekmpq

3ayem no

Koneb6aHusa u BonHbl (60 4) MexaHuyecKkue Konebat

KonebartenbHan cuctema. CBobogHble KosiebaHus.

lFapMoHMYecKme KonebaHuA. KuHemaTtmyeckoe U AMHaMUYeCcKoe
onucaHue. IHepreTMYecKoe oOnucaHue (3aKOH COXpaHeHMUs
MEXaHWYECKOM IHeprum).

Bbi800 Our
3Hepazemu!

BoiHyHcOer
BnusaHue 3

ABMmoKore
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PeweHue [
huzuyeckc

ghopmyn e

Amnantyaa un ¢asa konebaHuin. CBA3b amnNANTYAbl KoNebaHWIA UCXOLHOWN BENUUUHDI C
aMAAUTYAaMK KonebaHuii eé CKOPOCTU U YCKOPEHUA.

Mepuog n yactota KonebarHuii. Nepunoa manbix cBOH6OAHbIX KONEBAHUI MaTeEMATUYECKOTO
MasiTHUKA. MNepuosa cBob6oaHbIX KonebaHUit NPY>KUHHOTO MaATHUKA.

PeweHue |
no meme ¢«

ObvacHeH
ycmpodicn
UHCMPYME

Jlabopam
c80600HO

dneKkTpomarHuTHble Konebauua 7/15

KonebaTenbHbii KOHTYp. CBO6OAHbIe 3/1EKTPOMaArHnTHbIE KonebaHuna B naoeaibHoOm
KonebatesibHOM KOHTYype.

dopmyna TomcoHa.

Cesa3b amr
MOKa 8 Ko

PeweHue |
hu3uYecK(

dopmyn n

PeweHue
no meme ¢

3aKoH COXpaHeHWNA aHEPTrnn B naeaibHOM KonebaTeslbHOM KOHTYypeE.

3aTyxatoLme 3/1eKTPOMArHUTHble KosiebaHus. BbIHYKAEHHbIE 3/1eKTPOMArHUTHbIE
KonebaHua. NMepemMeHHbIN TOK.

CpasHeHU(
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ObvAcHeH

ycmpoldicr
nepemeHH
Onpedene
Konebame

MoLHOCTb NepeMeHHOro Toka. AMAIUTYAHOE U AeNCTBYIOLLEE 3HAYEHME CUJIbl TOKA U

HanpAXeHUsA Npu pasnnyHon Gopme 3aBUCUMOCTU NEPEMEHHONO TOKA OT BPEMEHM.

CvHyconzanbHbI NepemeHHbIN TOK.

NaeanbHbit TpaHchopmatop. MNpounssoacTso, nepegaya u notpebaeHne snekTpuyYeckom

sHepruun. KynbTypa NCNO/1b30BaHWUSA 31EKTPOSHEPTUM B NOBCEAHEBHOM KU3HMU.

TexHMYEeCKMne yCTPOMCTBA N TEXHONOTMYECKME NPOLLECChI: 3/IEKTPUYECKMIA 3BOHOK,

reHepaToOp NepemMeHHOro ToKa, IMHUKU 3AeKTponepesay
Pezucmop,
CUHycouoa.
Pe30HaHC F
LdemoHcmp
conpomues
PeweHue K
no meme «.

MexaHuyeckune 1 31eKTPOMarHUTHbIE BOJIHbI 5/

MexaHuUYecKne BO/IHbI, YCI0BMA UX pacnpocTpaHeHus. MonepeyHble U NPoAo /bHble
BOJIHbI. Meproa, CKOPOCTb PacNpPOCTPaHeHNa U AANHA BOHbI. CBOMCTBA
MeXaHMYECKMX BOJIH: OTParKeHWE, NPeNoMAEHNE, UHTEpdEpPeHLMA U AndpaKkuma.

3ByK. CKOpOCTb 3ByKa. FPOMKOCTb 3BYKa. BbicoTa ToHa. Tembp 3ByKa. LLlymoBoe
3arpsAsHeHne OKpyrKatoLLLen cpeabl.

U3yyeHue |
pPoCMpaH

PeweHue 3
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Ob6bACHeHL

ycmpolicm
MY3bIKA/1bt
mesnesusoy
ouazHocmt
DNeKTPOMarHMTHbIEe BOJIHbI. YC/I0BUSA U3yYEHMA 31IEKTPOMArHUTHbIX BOH. CBOMCTBa
3/1eKTPOMarHUTHbIX BOJIH: OTPaXeHne, npeomieHune, Noaapusaums, nHTepbepeHums
n audpaKkums. B3aMMHas OpMeHTaLMA BEKTOPOB B 3/IeKTPOMarHMTHOM BONHe.
LLIKana aNeKkTpoMarHmUTHbIX BOJIH. [pUMeHeHue 3/1eKTPOMArHMUTHbIX BOJIH B TEXHUKE
M 6bITy. TeXHUYECKMEe YCTPOMCTBA U NPAKTUYECKOE NPUMEHEHUE: My3blKa/lbHble
WHCTPYMEHTbI, Paaap, PaanonpuémHuK, TeNeBnsop, aHTeHHa, TenedpoH, CBY-neus,
Y/NbTPa3BYKOBan AMarHOCTMKa B TEXHUKE U MeanumHe NMpuHUUNbI pagmMoCcBa3un U
TenesngeHua. Pagmonokauusa.
PeweHue K
3HaHUl o
PeweHue k
3HaHUl no
Ycmpolicm
paouonpue
OnTtuka 10/25
MpsamonuHeHoe pacnpocTpaHeHWe CBeTa B 04HOPOAHOM cpee. Jlyd cBeTa. TouyeyHbli
MCTOYHMUK CBeTa.
OTpakeHue cBeTa. 3aKOHbl OTpaXKeHus ceeTa. MocTpoeHne n3obpakeHnn B
NJ0CKOM 3epKane.
Habroodel
usmepeHu
U OMbiMOE
usy4yeHuu
dsyx cpeo
pacceusatr
lMocmpoer
3epKasaom
Copepuyec

NMpenomneHue ceeTa. 3aKOHbI npenomneHumA CceeTa. ABCONIOTHBIM NOKasaTe b
npenomneHuAa.
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Oucnepcus ceeta. CnoxHbIN cocTas 6enoro ceeta. Ligert.
MonHoe BHyTpeHHee oTparKeHue. MpeaenbHbli Yyroa NoAHOIO BHYTPEHHETO OTPANKEHUS.

Jlabopam
npesomsie

OmHocum
yacmome
MOHOXPON
onmuueck

Xo0 nyyel

C06Mpa+ou.|,v|e 1 paccenBarouine nH3bI. TOHKaA AnH3a. (DOKyCHOE pacctoAHne n
ONTHYECKan cuaa TOHKOM JINH3bI.

dopmyna TOHKOW INH3bI. YBENMYEHME, JaBaeMOe JINH30M

Jlabopam
¢oKycHo2

3asucumo
/IUH3bI OM

rnpesomsier

X00 nyua, 1
2nasHol or

ompesKa
cucmemax.

OnTtnyeckne npmbopbl. Paspelatowsas cnocobHOCTb. 133 Kak onTMYecKas cuctema.

Mpeaenbl NPUMEHUMOCTU FEOMETPUYECKON ONTUKMK.

TexHMUYecKne yCTPOMCTBA M TEXHOMOTMYECKMX NPOLLECCHI: OYKM, SIyna, Nepmuckon,

¢dboToannapaT, MMKPOCKOM, NPOEKLMOHHbIN annapaT, NPoCBeT/IeHNe ONTUKMU, BONOKOHHas

ONTUKA, ANPPAKLNOHHAA peLlETKa .
lpoceemas
locmpoeH
3epKanom,
PeweHue K
no meme «

BonHoBasA ontuka. UHTepdepeHLms ceeTa. KorepeHTHble UCTOYHMKU. YcnoBua
HaboAEHUSA MAaKCMMYMOB U MMHUMYMOB B MHTEPdEPEHLMOHHON KapTUHE OT ABYX
KOrepeHTHbIX UCTOYHWUKOB. Mprmepbl KNacCcuYecknx MHTepdEepPEeHUMOHHDBIX CXEM.
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Oundpakuma ceeta. AndpakumoHHas pelwéTKa. Ycnosme HabaoaeHMA rNaBHbIX
MaKCMMYMOB NpW NageHMM MOHOXPOMATUYECKOro cBeTa Ha AUDPAKLMOHHYIO PELLETKY.
MonAapusauma ceeta

Jlabopamo
80/IHbI»

Ob6bACHEHL
UHmMepep
ompaxceHL

PeweHue p
¢husuyecko

30KOHOo8 U

OcHoBbI CﬂeLl,MaﬂbHOVI Teopuun OTHOC

UTENbHOCTI

paHUUbI NPUMEHNMOCTH KNACCUYECKOM MEXAHUKMW. MoctynaTol cneu,maanoﬁ Teopun
OTHOCUTE/IbHOCTU.

OTHOCUTENBHOCTL OAHOBPEMEHHOCTU. 3amepnneHue BpeEMEHWN N COKpalleHNe AMNHbI.

lpocmpat
JlopeHya.
lpakmuk)
lMpakmuky
3Heprva n UMNyAbC PENATUBUCTCKOM YacTuubl. CBA3b MacChbl C SHEPren u
UMMY/IbCOM PENATUBUCTCKOM YacTULbl. IHEPrna NOKoA
TexHMYecKme yCTpoMCTBa U TEXHOOTMYECKME MPOLLECChI: CMYTHUKOBbIE MPUEMHWMKM,
YCKOPUTENU 3aPAXKEHHbIX YacTuUL,
MpaKTUKYA
MpaKkTUKym
TabopaTor

KsaHToBasA ¢pusmka 15/25 KopnycKynsapHo- BONHOBOI Ay

PaBHOBeCHOE Tenn0Boe nsnyyeHue (u3nyyeHme abcontoTHO YépHoro Tena). M'mnotesa M.
MnaHKa 0 KBaHTax.
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®OTOHbI. IHEPrUA U UMMYAbC GOTOHa.

3aKOH cmel

ObvAcHeHL
ycmpolicm
gdomodam
€8emooduoc

PeweHue p
¢husuyecko
gopmyn ric

®oToaddekT. OnbiThl A. . CTonetoBa. 3akoHbl poToadPeKTa.

YpaBHeHWe dHWTeHa aAna poToadpdekTta. «KpacHaa rpaHuua» potoadpdekTa.

Onpedenet
ceema.

AHQU3 KB(
SiliHWmelir
Heonpeoder

PeweHue k
no meme «

[asneHune cBeTa (B YaCTHOCTW, AaBNeHMe CBeTa Ha abCo/IIOTHO MOM/IOWAIOLLYIO U

abcontoTHO oTparkatoLLyto NoBepxHOcCTb). OnbiThl M. H. Jlebeaesa.

TexHnyeckue YCTpOﬁCTBa N TEXHO/IOrN4YeCKmne npoLecchbl: CNEKTPOMETP, ¢OT03/'IEMEHT,

d)OTO[l,aTLIMK, TYHHeﬂbeIP’I MUKPOCKOM, CONTHEYHaA 6aTapeﬂ, cBeToamnon

BonHosblie
bpolina up
yacmuusl. |

JAupparuu
Cneyughurc
Heonpeoder

PeweHue K
3HaHuUl no

dusuka atoma 4/5
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OnbITbl NO UCCNELOBAHMIO CTPOEHUA aToMa. [naHeTapHaa mogenb atoma Pesepdopaa.

MocTynatbl bopa. N3nyyeHne n nornoueHne GoOTOHOB NpPU Nepexoae aToma ¢ 04HOrO

YPOBHA 3HEPIr1UM Ha APYroN.
AHQAU3 KBC
nocmynam
Tpakmukyi
Tpakmukyi

Buabl cnekTpoB. CnekTp ypoBHEN sHeprumn atoma sogopoaa. CnoHTaHHoe u

BbIHYXAEHHOe U3nyyeHue ceeTa.

TexHMYecKne yCTpOMCTBA M TEXHONOIMYECKME MPOLLeCChl: CNEeKTPabHbIM aHaAn3

(cnekTpockon), nasep, KBaHTOBbI KOMMbOTEP
MpaKTUKyN
MpaKTnKyn
NabopaToy

®dun3nKa aTOMHOro AApa U 31eMeHTapPHbIX YacTUl,

HyknoHHasa mogenb aapa leliseHbepra—MBaHeHKo. 3apag agpa. Maccosoe uncnio agpa.
N3oTonsl.

PagnoakTMBHOCTb. Afbda-pacnag,. INeKTPOHHbIM U NO3UTPOHHLIN 6eTa-pacnag. lamma-
n3nyyeHwue.

lpakmukyi

lMpakmukyi

PeweHue 3

JHeprus cBaA3u HYKJOHOB B Agpe. AaepHble cunbl. JedeKT maccl Agpa. AgepHble
peakumu. leneHue u cuHTes agep

AnepHble peakTopbl. Mpobaembl yNpaBAseMoro TepMosAepPHOro CMHTE3a. DKOIoTUYecKme
acneKTbl Pa3BUTUA ALEPHON SHEPTEeTUKMN.
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lpakmukyi
lpakmuky
PeweHue 3
MeToapl peructpaumm n nccneaoBaHNA 3NeMeHTapHbIX YacTuu,.
dyHaameHTanbHble B3aMMOAENCTBMA. BapnoHbl, Me3OHbI U IENTOHbI.
MpeacTtaBneHne o CtaHAapTHOM mogenn. KBapK-rntooOHHaA MoaeNb a4POHOB.
®u3umka 3a npegenamm CTaHaapTHOM Mogenn. TEMHasa maTepusa N TEMHAA SHepPrus.
EanHCTBO PU3MYecKo KapTUHbI MUpa.
TexHMYecKme yCTPoMCTBa U TEXHOIOTMYECKME MPOLLECCDI: 4O3MMETP, Kamepa BuabcoHa,
AOEPHbIN peakTop, TEpMOAAEPHbIN peakTop, aToMHana 6omba, MarHUTHO-Pe30HaHCHas
ToMmorpadus
lMpakmuky
lMpaKmMuK)
PeweHue .

dnemeHTbl acTpOHOMUM M acTpodusmnkmu 7/1

MeToabl aCTPOHOMMYECKNX MCCI'Iep,OBaHMﬁ. COBpeMeHHbIe onTnyeckue Teneckonol,
pagunoTeneckonsl, BHeaTMOCd)epHaH aCTPOHOMMA.

Bupa 38é3aHoro Heba. Co3Be3aus, Apkue 38€3apl, NAaHETbI, UX BUAUMOE ABUNKEHUE.

Smaneol pc
MUpoB8o33
30KOHO8 ¢
06BEKMO¢

OCHOBHbI¢

Ponb acm,
MPaKmMuYe
mexHuyec
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ConHeyHas cuctema.

ConHue. ConHeyHaa akTMBHOCTb. NCTOYHMK aHeprum ConHua n 3B€34,

3BE3/4bl, UX OCHOBHbIE XapPaKTEPUCTUKU. JMarpamma «CneKTpasibHblli KNacc — CBETUMOCTbY.

38€34bl F1TAaBHOM NOCNEA0BATENBHOCTU. 3aBUCMMOCTb «Macca — CBETUMOCTb» ANA 3BE3 L,

rNaBHOM NOCNeA0BATENbHOCTU. BHYTpeHHee cTpoeHMe 3BE3y,
[TpaKMUKy
lpakmuky
0606uweHU
«MexaHUK(

CoBpemeHHble npeacTaBAeHUA 0 NPOUCXOXKAEHUU 1 3Bontounmn ConHua un 38é34. 3Tanbl

PKU3HW 3BE3N,

MneyHbl MyTb — Hawa ManakTuka. MonoxeHune n asuxkenme ConHua B ManakTunke. Tunol

ranakTuK. PagmMoranakTMku v KBasapbl. YépHble Ablpbl B A4PAX ranaKkTUK.
0606ueHL
«MexaHUK(
0606ueHL
«MexaHUK(
0606uweHU
«MosieKys

BceneHHas. PacwmnpeHue BceneHHol. 3akoH Xab6na. PasberaHue ranaktuk. Teopusa

bonbLloro B3pbiBa. Pennkrosoe nsnyyeHue.

MaclwTtabHas cTpykTypa BceneHHoli. MeTaranaktuka.

HepelwéHHble npobaembl aCTPOHOMUM

060o6uwier

«MorneKys
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0Ob606wer
«MorneKys

lpumeHei
30KOHO8 U
rpoyeccot
Mex2anat
38630 U Bc

0606LeHMe M CUCTEMATU3ALMA COAEPIKAHNA pa3aena Kypca «MexaHuKa»

0606L1eHMe 1 cUCTEMATU3ALMA COAEPKaHNA pa3aena Kypca «MonekynspHasa ¢pusmka
N TEPMOAMHAMMKA»

0606uwer
«3Inekmpc

0b6obuier
«31eKkmpc

060o6uwer
«3Inekmpc

Peseps

Peseps
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