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MNOACHUTEJIBHASA 3AITMCKA

MogenpHass CHHXpPOHHM3UpPOBaHHAs pabodasi mporpamma mo ¢usuke (0a30BbIA U
yrayOneHHbI ypoBHH) ais oOywaromuxcsi 10-11 kimaccoB cocTaBieHa Ha OCHOBE
CJIEIYIOIINX HOPMATUBHO-TIPABOBbIX IOKYMEHTOB:

1. ®enepanbubiit 3ak0HOT 29.12.2012r.Ne273-d3 «O600pa3zoBanuu B Poccuiickoi
denepanum»

2. ®enepalibHbIN rOCYIapCTBEHHBIN 00pa30BaTEIbHBIN CTaHIAPT CPEIHETO OOIIETr0o
obpazopanus (ITpuka3z MunucrepcTa 06pazoBanus u Hayku Poccuiickoit denepanuu ot
17 mas 2012 1. Ne413»).

3. ®denepanbHaspaboyasnporpaMMacpeHeroo01erooopa3oBaHUsApeMeETa
«Dusuka» (mns 10-11 xnaccoB oOpa3zoBaTenbHbIX Opranuszainuii). ba3oBblil ypoBeHb. —
Mocksa, ICMO. - 2025.

4. denepanbHas paboyast mporpaMMa cpeHero ooiero oopa3oBaHus IpeaMera
«Duzukay (asa 10-11 knaccoB 0Opa3oBaTeNbHBIX OpraHU3alMii). YTIIyOJIeHHbIN YPOBEHb.
— Mocksa, UCMO. — 2025.

C yu€rom DenepanbpHOi pabodeil mporpaMMbIBOCIIUTAHMUS.

JlanHasi mporpamMma CIy>KUT OCHOBaHUEM [UJIsl yUMUTENs MO pa3paboTke padoueii
nporpaMmbl 1Mo (pu3uKe B Kiaccax, /i€ peaau3yloTcss MYJIbTUIPO(HUIbHBIN y4eOHbIN
wiad. B pasnene «Temarnueckoe IuiaHUpoBaHUE)» Y4eOHOTO Kypca COJAepKaHue
00y4EeHUSICUHXPOHU3UPOBAHOIJIIOCBOCHUS 00 yJaIOTUMUCATIPEAMETaKaK Ha0a30BOM,
TaK U yriay0JeHHOM YPOBHE.

Kypcusom 6 mexcme npocpammot evidenenwvt rnemenmut: Llenu u 3adauu,
Ilpeomemnvie pesynomamot u Coodeprcanue yuyedHo20 mamepuana, KOmMopbvle
npeocmaenensvl 014 U3y4eHus moabKo Ha y21yO1EéHHOM YPOBHe.

JlanHast mnporpamMma ompenernseT o00s3aTeNbHOe MPEAMETHOE COJepkKaHHe,
yCTaHABJIMBACTIPUMEPHOEpACTIPEIeICHIEYyYeOHBIXYaCOBIOTEMATHUECKIUMPa3iesiaM
Kypca ¥ PEKOMEHIIYEMYIO TMOCIIEI0BATEILHOCTh U3YUYCHUSI TEM M Pa3/IesioB y4eOHOTO
npenMeTa ¢ Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, TOTUKH y4eOHOTO
npolecca, BO3pacTHhIX ocobeHHocTer oOyuatomuxcs. [Iporpamma gaét npencraBieHue
0 MeNAX, cooepicaHuu, obujel CTpaTeTHH OOy4YeHUs, BOCIUTAHUS € Pa3BUTHUSA
oOyyaroumxcs cpeicTBaMu yuyebHoro npeamera «®dusmnka» Ha yriryOJ€HHOM ypOBHE U
06a30BOM YpOBHE.

H3zyuenue xypca uauxu yemyOnénHo2o YpoeHs No380Jiem peanu308amsv 3a0aiu
npogeccUoHaNbHOU OpUeHmayul, HanpasieHo HA CO30aHue YCI08Uli OJisi NPOSGIeHUs
CBOUX UHMENNIEKMY AbHBIX U MEOPYECKUX CNOCOOHOCMEN KANCObIM YUAUWUMCL, KOMOPble
He0OX00UMbL OJisl NPOOOINCEHUSL 0OPA308AHUSL 8 BbICUUUX VHUEOHbIX 3A8€0CHUSX NO
PA3IUYHBIMPUIUKO-TNEXHULECKUMUUHICEHEPHBIMCHEYUATbHOCMAM.

B mporpamme omnpeaensitorcst IIaHupyeMbIe pe3yabTaThl OCBOEHUS Kypca (GU3NKH
Ha YpPOBHE CpenHero oOmiero o0pa3oBaHUsA: JHMYHOCTHBIE, METaIlpeIMETHbBIE,
npeaMeTHele (Ha yriyon€éHHoOM U 0a30BoM ypoBHe). HaydHo-meromosormueckoi
OCHOBOMH 117151 pa3pabOTKH TPEOOBAHUI K TMYHOCTHBIM, METAIIPEIMETHBIM U IPEAMETHBIM
pe3yabpTaTaM 00y4YarolInuXcsi, OCBOUBIIMX MIPOTPaMMy CpeaHEro o01iero oopa3oBaHus Ha
yrayOJaE€HHOM YPOBHE, SIBJISIETCSI CUCTEMHO-/IESITEIbHOCTHBINA MOAXO/,.

IIporpammaBkiIrOUYaeT:

[Inanupyemsble pe3yabTaThl OCBOEHUS Kypca (PU3UKU Ha yrayOJaEéHHOM U 0a30BOM
YPOBHE, B TOMYUCIJIE:

o [IpenMeTHbIE pe3yNbTaThl 110 roaM 00y4YeHHUS;



» Cogeprxanue yueOHoro npeameta «Pu3nka» Mo rogam o0y4yeHus;

« TemaTruyecko ermIaHupOBaHUE MO TOJaM O0y4EHUs

e nepeyens (Kooughuxkamop) npogepsiemvlx mpebo8anHull K pe3yibmamam 0C80eHUs
OCHOBHOU 00paA308amenbHOU NPOZPAMMbL CPeOHe20 0bujeco 00pa308anUsl U IJIeMEHMO8
cooepaicanus no gusuxe.

[TporpamMmMmanMeeTIpUMEPHBIHXapaKTEPUMOKETOBITHICTIONH30BAHAY YU TEISIMHU
(U3HMKY I COCTaBJICHUS CBOMX PaO0OUYUX MPOrpPaMM.

[Iporpammarno ¢u3nKe MpeAOCTaBIsIET BO3IMOKHOCTH ISl PeaTu3alliupa3IMuHbIX
METOJUYECKHX TOAXOM0B K MpemnofaBaHUi0 (UKW HA YTIIyOJEHHOM YpPOBHE MpHU
YCIIOBHH COXpaHECHMsI 0053aTEIbHOM YaCTH COJepKaHMs Kypca.

dusnka Kak Hayka oHanbojee OONIMX 3aKOHAX MPHUPOJIbI, BBICTYMash BKAuECTBE
y4eOHOTomnpeIMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJaJ B CHUCTEMY 3HAaHHUH 00
okpyxkatorieM wmupe. IlkonpHBIT Kypc OGU3MKH — CcHCTEMOOOpa3yronun s
€CTEeCTBEHHO-HAYUYHBIX YUYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3UYECKHE 3aKOHBLICIKATB
OCHOBE TIPOIIECCOB M SIBJICHWH, HM3y4aeMbIX XHUMHEH, Ouosioruei, (GuU3nIecKoit
reorpadueii u actpoHomuei. Mcmonap30BaHMEHAKTHBHOCTPUMEHEHUE(PUZNIESCKUX
3HaHMHMOIIpeeNnIoXapakTep U OypHOEe pa3BUTHE PAa3HOOOPA3HBIX TEXHOIOTUH B cdepe
SHEPreTUKH, TPAHCIIOPTa, OCBOCHMUSI KOCMOCA, TIOJYYEHUs] HOBBIX MATEpPHAJIOB C
3aIaHHBIMU  CBOMCTBaMU U Jip. M3yueHune ¢U3HMKM BHOCUT OCHOBHOW BKJIaJ B
dbopMHUpOBaHUE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa ydaluxcsi, B (OpMHpPOBAHUE
YMEHHUI TNPUMEHATh HAYYHBIA METOJl TO3HAHUS TPHU BBIMIOJIHEHUH HMHU Yy4eOHBIX
HCCJIIEIOBaHUM.

B ocHOBY kypca ¢u3MKu CpelHEed IIKOJIBI MOJ0XKEH psAll UAeH, KOTOpble MOXKHO
paccMaTpuBaTh KaK MPUHLHUIIBI €0 MOCTPOEHHUS.

Hoea wuenocmunocmu. B COOTBETCTBUHM C HEW KypC SABJISAETCA JIOTHYECKHU
3aBepIIEHHBIM, OH COJEPXHUT MaTepHall M3 BCEX pasleloB (U3UKU, BKIIOYACT Kak
BOIIPOCHI KJIIACCMYECKOM, TaK ¥ COBPEMEHHOHN (hU3UKH.

Hoesazenepanuzayuu.BcooTBeTCTBUUCHENMaTEpHANTKYPCcahU3UKHOOBETUHEH
BOKpYr ¢usuyeckux Teopuil. Beaymmum B Kypce sBusieTcs  (QopMUpOBaHUE
MPEJICTABIEHUN O CTPYKTYPHBIX YPOBHSIX MAaT€pHH, BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peamuzanus TMpeanosaracT MCIOJb30BAHUE
T'YMaHUTApHOTO MOTeHIMANa (HPU3NIECKON HAYKU, OCMBICIICHHUE CBSI3U Pa3BUTHS (PU3UKH
C pa3BUTHEM OOIIECTBA, a TaKXKE C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMU W
AKOJIOTUYECKUMHU MPOOIEeMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc (usuku yriayOnaéHHOTO ypoBHS
MPEIINOaaraeT 3HAKOMCTBOC IHIUPOKUM KPYIrOM TEXHUYECKMX M TEXHOJOTMYECKUX
MPUJIOKEHUN M3YYEHHBIX TEOPUH W 3aKOHOB. [Ipn 3TOM paccmaTpuBaroTcs Ha YpOBHE
OOIUX MPEACTABICHUN U COBPEMEHHBIC TEXHUYECKNE YCTPONUCTBA U TEXHOJIOTHH.

HoearkonozuzayuupeannsyercamnocpeCTBOMBBEICHUANIEMEHTOBCOACPKAHMS,
MOCBAIIEHHBIX JKOJOTHYECKUM TMpo0JIeMaM COBPEMEHHOCTHU, KOTOpPbIE CBSI3aHBI C
pa3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKke 00CYXACHHUS MpoOieM palloOHAIbHOTO
MIPUPOJIONOIB30BAHUS U SIKOJOTHUECKON O€30MaCHOCTH.

OcBoeHKEe coJiepKaHUs MPOrPaMMbl JIOJHKHO OBITh MOCTPOCHO Ha MPUHIHUIAX
CUCTEMHO-JEATEeNIbHOCTHOTO mnonaxoaa. Jnsg Qusuku peanuzamnusi 3TUX NPUHIUIIOB
0a3upyeTcss Ha HCMOJIb30BAaHUU CaMOCTOSATENIBHOIO SKCIEPUMEHTA KaK IMMOCTOSHHO
nercTByroMero hakropa yueOHOro mpoieccea.

Jna yemybnénnozo ypoemsi — 3mo cucmema camoCmoOAmMeNbHO20 YYEeHUUECKO20
IKCNnepuMenma, 6KIouaoue20 GpoHmanvbtvle YueHuyeckKue onvlmsl npu usy4eHuu



HO8020 Mamepuana, aabopamopuvle pabomel u pabomsi npaxkmukyma. Ilpu smom
803MOJiCHbI 08a cnocoba peanuzayuu @GusU4YecKko2o npakmukyma. B nepeom cayuae
npakmukymnposooumcs aubo exouyelOullknaccos, aubo nocrenepgoco u 6mopozo
NOY200Uli 8 KAMCOOM U3 dMUX Kiaccos. Bmopou cnocob —omounmezpayuspabom
NPAKMuKyma 6 cucmemy 1abopamopHulx padom, KOmopble Npo8OOAmMCs 8 Npoyecce
usywenus pasoena (memot). llpu s3mom noo pabomamu npakmuKyma HOHUMAEMCSL
camocmosmenvbHoe Ucciedo8anue, KOmopoenpogooOUumcs o pyKo8OOCME)Y CEEPHYMO20,
0000WéHHO20 8UOa De3 NOwa2080U UHCMPYKYULL.

B mporpamMme cuctemMa YYEHHYECKOTO SKCICPUMEHTA, JIA0OPAaTOPHBIX PaboOT H
MPaKTUKyMa TIPEJICTAaBICHA CIWHBIM IepeyHeM. BpIOOp TeMaTWKW Il 3TUX BHJIOB
YUYCHUUYECKHX TPAKTUYCCKUX PadOT OCYIIECTBIACTCS YYaCTHHKAMHUOOPA30BaTEIBHOTO
nporiecca UCXo/Is U3 0COOCHHOCTEH MOYypOYHOTO TUTAHWPOBAHUS M OCHAIICHUAKaOWHEeTa
¢usuku. [Ipu 3TOM obecrieunBaeTCs OBIAICHUE OOYYAIOIIUMHUCS YMEHUSMHU TIPOBOJIUTH
NpsIMbIC ¥ KOCBEHHBIEC U3MEPEHUS, UCCIICA0BAHUS 3aBUCUMOCTEN (DU3UUICCKUXBEITMYNH U
IIOCTAHOBKY OIBITOB I10 TIPOBEPKE MPEIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHUE yIeIsSeTCsl peIICHUIOPAaCYETHRIX W Ka4eCTBEHHBIX 3a1a4. [lpu
ATOM JIJISl PacUETHBIX 3a]1a4 IPUOPUTETOM SIBIISIFOTCS 3a]1a4M C SBHO 3aJIaHHOU U HEs8HO
3a0anHou (U3MYECKON MOJETBIO, IMO3BOJISIIOIINE TPUMEHSATh HM3YUYCHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jieia Kypca, Tak ¥ HHTETPUPYS IPUMEHEHNE 3HAHUH
U3 pa3HbIX pasneioB. JIJIS KaueCTBEHHBIX 3aJlay MPUOPUTETOM SIBIISIOTCS 3aJlaHus Ha
oOBsiCHEHHE / TIpelcKa3aHue NpOTeKaHus (U3NUECKUX SBICHUNW M TPOIECCOB B
OKpYXarolenl >KU3HU, TpeOyrole BbIOOpa (HU3MYECKON MOJenu [JIsi CHUTyalluu
IPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa.

B cootBetctBUM ¢ TpeboBaHmsiMu PI'OC COO k maTepuanbHO-TEXHUYECKOMY
oOecrieueHuIo yuyeOHoro mpoiiecca Kypc Gu3uku yriayOia€éHHOro u 06a30BOrO YpOBHS B
CpeIlHEel IIKOJIe TOJKEH U3ydaThCsl B YCJAOBHUSX MpeIMeTHOro kadunera. B xabunere
bu3uKH TOHKHO OBITH HEOOXOIUMOE JIabopaTopHOE O00OpYAOBaHWE JJISi BBIMOJIHEHUS
yKa3aHHBIX B TpOorpaMMe YYE€HHUYECKHX OIBITOB, Ja0OpaTOpHBIX paboT U pabdor
NPAaKTUKyMa, a TaKXKe JEMOHCTPAIMOHHOE 000pYyI0BaHHUE.

JlemoHcTpanmonHoe obopyaoBaHue (GpopMUPYETCs B COOTBETCTBUU C MPHHIIUIIOM
MUHUMAIBHON JOCTAaTOYHOCTH UM 00ECIEeYMBAET TIOCTAHOBKY TEPEYUCICHHBIX B
MporpaMMe KIIOYEBBIX JEMOHCTPAIMA JUIS WCCIEAOBAHMS HW3Y4aeMBIX SIBICHUN U
MPOLIECCOB, OMIUPUYECKUX U (YHIAMEHTAJbHBIX 3aKOHOB, WX TEXHHYECKHUX
MIPUMEHEHU.

JlabopatopHoe oOopydoBaHWE [JII  YYCHHUYECKHUX  MPAKTUYECKUX  padoT
dbopMupyETCIBBUIETEMATHIECKUXKOMITTIEKTOBHOOECTICUNBACTCSIBPACUETEOTHOTO
KOMITJIEKTa Ha JBYX OOydYarommxcsa. TemMaTH4ecKue KOMIUIEKTHI JIabopaTOpHOTO
000pyA0BaHUSJOIKHBIOBI THIIOCTPOCHBIHAKOMIUIEKCHOMHCTIONF30BAHUHAHAIOTOBBIX U
mu(pPOBBIX TPHOOPOB, a TaKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CHUCTEM B BHIIC
U (QPOBBIX JTAOOPATOPHIA.

OCHOBHBIMH LIEJISIMU U3y4eHHS (DU3UKHU B 00IIEM 00pa30BaHU U SIBISIIOTCS:

e (opmupoBaHHe HHTEpECa U CTPEMIICHHS O0YUYAIOIMINUXCS K HAYYHOMY U3YUYCHUIO
MPUPOBI, PA3BUTHE NX MHTEIIEKTYAThHBIX U TBOPYECKHUX CITIOCOOHOCTEH;

e pa3BUTHE TPEIACTABICHUI O HAYIHOM METOICTIO3HAHUSI(OPMHUPOBAHUE
MCCJIEI0BATEILCKOTO OTHOIIEHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJbTaTa N3y4eHUs] OCHOB
CTpOEHUS MaTepuuH (YHIAMEHTAIBHBIX 3aKOHOB (DU3HKU;



e (¢opMupoBaHUE YMEHHUU OOBSACHSITH SBJICHUS C MCHOJIb30BaHUEM (DUIUUYECKUX
3HAHWWH HAYYHBIX JOKA3aTEIbCTB;

e (QopmMupoBaHHEe TPEACTABICHHH O POIU (UIHKU IS  Pa3BUTHSA JPYTUX
€CTECTBECHHBIX HAayK, TEXHUKU U TEXHOJIOTHUI;

e pazgumue NpeocmasieHull 0803MONCHLIX cghepax Oyoyweu npogheccuoHaIbHOU
0esimebHOCMU, CBA3AHHBIX C (PUSUKOL, NOO20MOBKA K OalbHelulem)y 00YUeHUI08
9MOM HanNpasleHuu.

JocTrkenue 3TUX Lened o0ecrneyrBaeTCsl pEelIeHUEM CIEAYIOIMX 3a7ady B
mpoiiecce u3yueHus Kypca (U3uKu Ha YPOBHE CPeIHET0 00111ero 00pa3oBaHus:

e TMpuoOpeTeHue cHUCTeMbl 3HAHUU 00 O0mMX (U3MUECKHX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHsX,  BKIOYas  MCXAaHWKY,  MOJICKYJSpHYH  (u3uky,
AIIEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI acTPOPH3NKHY;

e (opmMupoBaHHe yMEHUH TPHUMEHAITh TEOPETHUYCCKUE 3HAHUS IS OOBSICHCHHSI
(U3HYCCKUXSBICHHA B TPUPOAC W JUIS TPHHITHS TPAKTUYCCKUX PEIICHUA B
MIOBCETHCBHOM JKU3HM,

e OCBOEGHHE CMOCOOOB PEIICHMs PA3TUYHBIX 3a]a4 C SBHO 3aJaHHOW (DU3UUECKOi
MOJIENIbIO, 3aJ1a4, MOJIPa3yMEBAIOIINX CAMOCTOSITEIBLHOE CO3AaHue (U3MUECKOU
MOJICNIH, aJeKBATHOM YCJIOBUSAM 3aJa4d, B TOM YHCIIC 3aJlad HHXEHEPHOTO
Xapakrepa;

e [OHUMaHUE (PU3NYECKUX OCHOB W MPUHIIUIIOB JCHCTBUS TEXHUYCCKUX YCTPOHCTB
U TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO CPEAY;

e OBJAQJCHUE METOJAMU CaMOCTOSITEIBHOTO IUIAHUPOBAHUS U  TMPOBEACHUS
¢u3MUecKnuX SKCIEPUMEHTOB, aHalu3a M UWHTEpIpeTanuu uHbopMaIuu,
OTIpEeJIEIICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O Pe3yiibTaTa;

e CO3JIaHHE YCJOBUH [UIsl Pa3BUTHS yMEHUN MPOEKTHO-HCCIIETOBATEIHCKOM,
TBOPYECKOM JEITEIbHOCTH;

e passumue unmepeca K cghepam npogheccuoHanbHOU 0esimeIbHOCMU, C8A3AHHOU C
Qusuxoil.

B cootBerctBuu ¢ tpeboBanusimu ®I'OC COO yrnyOnéHHBIN ypOBEHb U3yUYEHUS
yaeOHoro npeaMera «du3rka» Ha ypoOBHE CpeHEro 00IIero oopa3oBaHusl BIOUpaETCs
OoOy4YaromMUMHCS, TUIAHUPYIOIMIUMH MPOAOIKEHHE O00pa3oBaHUS MO CIENUATbHOCTIM
(M3UKO-TEXHUIESCKOTO TPODHIIS.

VY4eOHbIM TJIaHOM MPETyCMOTPEHO u3ydeHne GpuznknBoObEMe 340 4 3a nBa roga
obydenus: 5 u B HememoB 10 u 11 kmaccax.

Ha 6a3oBoMypoBHE 00111€€ YHCIIO YaCOB, PEKOMEHIOBAHHBIX IS U3YYCHUS (PU3HKH,
—136uacoB:B1 Okitacce—68uacoB(2uacaBHenento),B 1l 1 kinacce—68uacos (2 yaca B HEZIEIIO).

B nporpamme mo ¢usrke Kaxoro Kiacca rmpearactcsi pe3eps B pEMEHH, OTBOIUMBIN Ha
BapUATHUBHYIO YacTh MPOTPAMMBI, COJAEpKaHWE KOTOpO (opmupyercs ydacTHHKaAMU
00pa30BaTeIbHOTO MpOIIEecca.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPEIMETA
«PU3UKA» HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

OcBoenue yueOHoro npeamera «@u3nka» Ha YpoBHE CpeHero o0umero o0pa3oBaHus
AOJIKHO 00eCleYuTh JOCTHKeHHE CJeIYIIIMX JUYHOCTHBIX, MeTallpeAMETHbIX H
NpeIMeTHBIX 00Pa30BaTeNbHbBIX Pe3yJIbTaTOB.

JIMUHOCTHBIEPE3YJIBTATHI

JIn4HOCTHBIC PE3yIbTaThl OCBOCHUS yueOHOro npeamera «duznkay» TOKHBI OTPaKaTh
FOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCA C(HOPMUPOBAHHOM
BHYTpPEHHEH TO3UIHUEH JTUYHOCTH, CUCTEMOM ILIEHHOCTHBIX OPUEHTALUM, MO3UTHUBHBIX
BHYTPEHHUX YOEXKJICHHM, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO
oO1iecTBa, paclIMpPEeHUE KUZHEHHOTO OIbITa W OMNbITa JCATEIBHOCTH B MPOIECCe
peanu3alii OCHOBHBIX HAINpaBJICHUN BOCIUTATENIBHON JEATEIbHOCTH, B TOM YHUCJE B
YacTH:

1) rpaskIaHCKOTOBOCTIMTAHMSI:

c(hOPMUPOBAHHOCTh TPAKIAHCKOW TO3UIMM OOYYAloOIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUMUCKOTO OOIIECTBa;

NPUHSATHE TPATUITUOHHBIX O0IIEYETIOBEUECKUXTYMAHUCTUUCCKUX U JIEMOKPATHUECKHIX
IICHHOCTEH;

TOTOBHOCTHBECTHCOBMECTHYIOJEATEILHOCTHB HHTEPECAXTPAKIAHCKOT000IIECTBRA,
y4acTBOBATh B CAMOYIIPABJIICHUH B 00pa30BaTEIbHONM OpraHu3allum;

yMEHHE B3aMOJIEHCTBOBATH C COIMATBHBIMA MHCTUTYTaAMHU B COOTBETCTBUU C UX
(GYHKIUSAMU U Ha3HAYCHHUEM;

TOTOBHOCThH K TYMaHUTAPHOUN U BOJIOHTEPCKOM JESITETbHOCTH;

2) NaTPHOTHYECKOTOBOCTIHTAHMSI:

c(hOpMUPOBAHHOCTh POCCUUCKOMN TPaKTaHCKON UACHTUIHOCTH, TATPHOTH3MA;
[IEHHOCTHOE OTHOIIEHUE K TOCYJaPCTBEHHBIM CUMBOJIAM, IOCTHXKCHHSIM POCCUMCKHUX
YUCHBIX B 00J1aCTH (DU3UKH U TEXHHUKE;

3) IyXOBHO-HPABCTBEHHOT OBOCIIMTAHMSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHNUS;

CIIOCOOHOCTD OIEHWBATH CUTYAIMIO U IPUHUMATH OCO3HAHHBIC PEIICHHUSI, OPUECHTUPYSICh
HaMOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YUCJIE B I€SITEJIbHOCTH YUYEHOTO;
OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TEeTHYECKOTrOBOCTINTAHMS :

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOUasi 3CTETUKY HAYYHOTO TBOPUYECTBA, IPUCYILETO
dusznueckoi HayKe;

5) TPyA10BOTOBOCTIMTAHUSI:

WHTEpPEC K pa3audabiM cdepam npodecCHOHATBHONW JCSITEIBHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DPU3MKOI M TEXHUKOU, YMEHHE COBEpIIaTh OCO3HAHHBIN BbIOOp Oynyuien
npodecCUr U peain30BbIBATh COOCTBEHHBIE JKU3HECHHBIC TIJIAHBI;

TOTOBHOCTh U CLIOCOOHOCTh K 00Pa30BaHUIO U CAaMOOOPa30BaHUIO B 00JacTh U3UKH HA
MPOTSHKEHU U BCEU KU3HU;

6) 3K0JOrNYeCcKOroBOCTINTAHHUSI:

c(hOpMUPOBAHHOCTh SKOJIOTMYECKON KYJIbTYphl, OCO3HaHUE TIJIO0AJBHOTO XapakTepa
AKOJIOTUYECKUX TTPOOIIEM;

IJIAHUPOBAHHUE W OCYILIECTBICHUE JIEMCTBUI B OKPYXKAIOLIECH CpEele HA OCHOBE 3HAHUS
1enel yCTOMUnBOrO pa3BUTHUS YETIOBEUYECTBA;



pacHIMpeHre OmbITa JEATENbHOCTH 3KOJIOIMYECKOW HANpaBICHHOCTH Ha OCHOBE
MMEIOIUXCS 3HAHUM 110 (PU3HKE;
7) HIEeHHOCTHHAYYHOTO MO3HAHUS
c(OpPMHPOBAHHOCTh MHMPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HUECKON HAYKU;
OCO3HAHME LIEHHOCTH HAYYHOH JIeATeIbHOCTH, TOTOBHOCTH B IIPOLIECCE U3yUYeHUs (PU3UKU
OCYHIECTBIISITh MPOEKTHYIO U HMCCIIEIOBATEIbCKYIO ACSATENbHOCTh MHAUBUIYAIBHO U B

rpymnre.

B nponecce nocTHKEHHS TUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOrPaMMbl 10 (U3UKE
JUISL YPOBHS CpeaHero ooOmero oOpa3oBaHUs y OOYYarOIIUXCS COBEPIICHCTBYETCS
AMOIMOHATBHBIN UHTEUICKT, MPENoJIaraloiuii cOpMUPOBAHHOCTD:
® CaMOCO3HaHMS, BKIIIOUAIONICTO CIIOCOOHOCTH ITOHMMATh CBOE 3MOIMOHAJIBHOC
COCTOSIHUE, BUJIETh HAIMIPABJICHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHOU Cephl,
OBITh YBEpEHHBIM B cele;
® CaMOpEryJIMpOBaHUs, BKJIIOYAIONIET0 CAMOKOHTPOJIb, YMEHHWE MPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ IIOBEJICHHE, CIIOCOOHOCTh aJanTHUPOBAThCA K
AMOITMOHATBLHBIM U3MEHEHHSIM U TIPOSIBISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;
® BHYTPECHHEH MOTHUBALIMM, BKJIIOYAIOUIECH CTPEMJIEHHUE K JOCTHXKCHUIO ILEIU U
yCIexy, ONTUMU3M, WHHUIIMATUBHOCTb, YMEHUE JEHCTBOBATh, UCXOMIs U3 CBOMX
BO3MOXKHOCTEMH;
® HMIIATHM, BKIIOYAIONICH CIIOCOOHOCTh MOHHMMATH 3MOIIMOHAJILHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 TPHU OCYIISCTBIEHUMU OOIICHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHMUIO;
® COLMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAaMBaTh OTHOIICHHUS C
JIPYTUMU JIIOIBMH, 3a00TUTHCSI, TIPOSBIISITE HHTEPEC U pa3peniaTh KOHPIUKTHL.

METAIIPEJIMETHBIEPE 3YJIbTATBI

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUS

ba3oBble JJornuyeckue JelcTBUA:

CamocTosaTennbH 0pOpMYJIUPOBATh U AKTyaTM3UPOBATH MPOOJIEMY, pacCMaTPHBATh €€ BCE
CTOPOHHE;

ONPEICIIATh LENU CATECIBbHOCTH, 3aJaBaTh NapaMEeTPhl U KPUTEPUU UX TOCTUKECHUS;
BBISBIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B pPAcCMATPHBACMBIX (DH3MUYCCKHUX
SIBJICHUSAX;

pazpadaThIBaTh IJIaH PEIICHUS MPOOJIEMBI C YIETOM aHAIH3a UMEIOIIMXCS MaTepHUaTbHbBIX
1 HEMATEPUATBHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBBI B JICATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM,
OLICHUBATh PUCKU MOCIECACTBUH JICATCIBHOCTH;

KOOPJMHHUPOBATH M BHITIOJHATH PA0OTy B YCIOBUSIX pPEaTbHOT0, BUPTYaJIbHOTO U
KOMOMHHUPOBAHHOT'O B3aUMOICHCTBUSI;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUHN KU3HCHHBIX MPOOJIEM.

ba3oBble U ciiegoBaTe/IbCKHE AeHCTBHS.

BJIaJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOYEBBIMU MOHATHUAMU M MeToaaMu (U3NUECKOU
HAYKH;

BJIaJIETh HABBIKAMU YUEOHO-HMCCIIEI0BATENHCKONW U MMPOSKTHOU JESATEILHOCTH B 00JIaCTH
(bu3uKH, CTOCOOHOCTHIO K TOTOBHOCTBIO K CAMOCTOSITETILHOMY MOUCKY METOJIOB PELICHUS
3a7a4  (DU3MYECKOr0 COAEpKaHMUsS, TPUMEHECHHUIO Pa3IWYHBIX METOJOB ITO3HAHUS,



OCYIIECTBIIITh Pa3IMYHbIC BUJIbI JACATEILHOCTH MO MOJYYCHUIO HOBOT'O 3HAHUS, €ro
HMHTEpIpETALUU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYyAIUAX, B
TOM YHCJIE TIPU CO3[JaHUU YUYE€OHBIX MPOEKTOB B 00JACTH (PU3HKHU;

BBISIBJISITh TIPUYUHHO-CJICACTBEHHbIC CBSI3M U aKTyaJlU3UpPOBATh 3a/lady, BBIJBHUIATh
TUNIOTE3yee PEIICHUS, HAXOUTh apryMEHTHI JIJIsl JOKa3aTeIbCTBA CBOUMX YTBEPIKICHUI,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TMOJYUYCHHBIE B XOJAE pEUICHUs 3a7adydl pPe3yJbTaThl, KPUTHUUYECKU
OIICHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH U3BMEHEHHUE B HOBBIX YCIIOBUSX;
CTaBUTH U (OPMYJIHUPOBATH COOCTBEHHBIC 3a/1aul B 00pPa30BaTEIbHON JIEATEIILHOCTH, B
TOM YHCJI€ TIPU U3YICHUHU (DU3UKHU;

JIaBaTh OLICHKY HOBBIM CUTYyallUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;,

YMETh MEPEHOCUTDH 3HAHUS MO (PU3HUKE B MPAKTUYECKYIO 00JIACTh KU3HEICATCIILHOCTH,
YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTHHAIIbHBIE TTOX0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIE PEIICHUSI.

Pab6ora ¢ undgopmanmeii:
BJIaICThHABBIKAMUTION YYCHUSUH(POPMAITUU (PU3UUECKOTOCOICP)KAHUSIU3UCTOUHHKOB
Pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIATH MOUCK, aHAIM3, CUCTEMATH3AIMIO U
UHTEPIPETAIMIO HH)OPMAILIMK PA3TMYHBIX BUIOB M ()OPM MPEICTABICHUS;
OIICHUBATHI0CTOBEPHOCTHUH(OPMAIINH;

UCIIOJIb30BaTh CpeJCTBA MHGOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHUU B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpraHU3aI[MOHHBIX 33/1a4 C COOJII0/IEHUEM
TpeOOBaHUN HSPrOHOMHKH, TEXHHKH O€30MAaCHOCTH, TUTHEHBI, PecypcocOepekeHus,
IPABOBBIX M ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€30MacHOCTH;

co3laBaTh TEKCThl (DU3UYECKOTO COJEpKAaHMS B pa3NUYHBIX (QopMarax € ydeToMm
Ha3Ha4YCHUS HMHQPOPMAIMKU M IIEJICBOM ayJIWTOPUHU, BBIOMpas ONTHMaIbHYIO (GopMy
IPEACTABICHUS U BU3Yyaln3alUu.

KoMMmyHuKaTHBHBbIEyHHBeEpPCAJIbHbIEC Y4eOHbIe 1eHCTBHUS

Oo0menmue:

OCYIIECTBIISITH OOIIEHUE Ha YPOKax (PU3MKHU U BO BHEYPOUHOU €SI TEIIbHOCTH;
pacno3HaBaTh MPEANOCHUIKY KOH(MIUKTHBIX CUTYaIlui U CMSATYaTh KOH(DIIUKTHI;
Pa3BEPHYTOWIIOTMYHOU3IAraThCBOIOTOUKY3PEHUACUCIIONb30BAHUEM3BIKOBBIX CPEJICTB.
CoBMecTHas/iesl TeJIbHOCTD:

MOHUMATh ¥ UCTIOJIB30BATh MPEUMYIIIECTBA KOMAHIHOW U WHIUBUyaIbHON PaOOTHI;
BBIOMPATh TEMAaTUKy U METO/Ibl COBMECTHBIX JACHCTBUHN C YU4ETOM OOIINX UHTEPECOB, U
BO3MOKHOCTEM Ka)XJJOT0O WIeHA KOJUIEKTUBA;

MPUHUMATh LEJTU COBMECTHON JEeATEeNbHOCTHU, OPraHU30BBIBATH U KOOPJIWHUPOBATH
JIEVCTBUS 10 €€ TOCTHKEHUIO: COCTABJISITh IJIaH JIEMCTBUH, PACOPENECIATH POJIM C YYETOM
MHEHHI Y4aCTHUKOB, 00CYK/J1aTh PE3yJbTaThl COBMECTHOUM pabOTHI;

OLICHUBATh KAY€CTBO CBOETO BKJIA/IA U KaXKJIOTO YYACTHUKA KOMaH/Ibl B OOIIUH pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

npejJiaratb HOBbIE MPOEKTHI, OIEHUBATH UJIEU C MO3UIIMU HOBU3HBI, OPUTHUHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIISITh TMO3UTHUBHOE CTPATErMUYECKOE IIOBEJICHHE B PAa3JIMYHBIX CUTYaIHSX,
MPOSIBIISITh TBOPUYECTBO U BOOOPAKEHUE, OBITh HMHUIIUATUBHBIM.

PeryasiTuBHBbIe YHUBEpPcAJbHbIe YUueOHbIE AeiCTBUS

Camoopranu3anus:



CaMOCTOSITENIBHO OCYHIECTBIIAThH TO3HABATENIbHYIO IEATEIbHOCTD B 00JaCTH (PU3UKUU
aACTPOHOMMUH, BBIABIISITH MPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTABIIATH IIJIaH PEIIEHUS PACUETHBIX U KAUECTBEHHBIX 3a]1ay, IJIaH
BBINIOJIHEHUS PAKTUYECKON pabOThI C YYETOM MMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOXXHOCTEU U IIPEAIIOYTECHUM;

JlaBaTh OLICHKY HOBBIM CUTYAaIIHSIM;

PacuupsTe paMku yueOHOT0O IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a
pelIeHNe; OLEHUBATh MPUOOPETEHHBIN OIBIT;

cnoco0cTBOBaTh (OPMHUPOBAHUIO W MPOSBIEHUIO SPYIULIUU B 00JIACTH (UBHKH,
NOCTOSIHHO MOBBILIATH CBOM 00pa30oBaTENbHBIN U KYJIbTYpPHBIN YPOBEHb.
CaMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CUTYAaIlMsIM, BHOCUTh KOPPEKTUBBIB JI€ATEIbHOCTh, OLIEHUBATh
COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJa/JIeTh HaBBbIKAMM TO3HABATENLHOM peQIEKCMH KaK OCO3HAHMSI COBEPIIAEMBIX
JEHUCTBUM U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

UCIIOJIb30BaTh MPUEMbI PEIIEKCUU JJI OLEHKH CUTYalluy, BIOOpA BEPHOTO PEIICHUS;
OLICHMBATh PUCKHU U CBOEBPEMEHHO MPUHUMATD PEIICHUS 10 UX CHUXKEHHUIO;
NPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX MPU aHATU3E PE3YNIbTATOB JEATEILHOCTH.
IlpunsiTHe cedst M APyrux:

[TpuHUMaTh cebs1, MOHUMAasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIpyHUMATE MOTHBBI U ApIYMEHTHI APYTHUX [IPU aHAJIU3€E PE3YyJIbTaTOB ACSATEIBHOCTH;
IpU3HABATh CBOE MPABO U MPABO JPYIHMX Ha OLIUOKY.

HNPEAMETHBIE PE3YJIBTATDBI

B mporiecce uzydenus kypca ¢uzuku yriayosieHHoro ypoHsaB 10kjacce oOydarommiics
HAYYUTCS:

NOHUMAMb  pOb  QU3UKU 8 DKOHOMUYUECKOU, MEXHOL02UYECKOU, IKOI0SUYECKOL,
COYUANbHOU U IMUYECKOU chepax OeamelbHOCmU 4el08eKd, POolb U Mecmo QU3UKU 8
COBPEMEHHOLL HAYYHOU KapmuHe MUpa,3HayeHue ONUCAmeibHou, CUCIeMamu3upyoweti,
00bACHUMENbHOU U NPOSHOCMUYECKOU @YHKYul Quuueckol meopuu — MexaHuKu,
MONEKYNAPHOU PUIUKU U MEPMOOUHAMUKU, POTb PUUYECKOU Meopul 8 opmMuposanuu
npedcmasiieHull 0 u3uYecKou Kapmune Mupa;

pa3nu4aTh yCIOBUS MPUMEHUMOCTH MOJIENeH (PU3NYEeCKUX Tell U MPOIECCOB (SBJICHHH):
WHEpIMAIbHAST CHCTeMa OTCYeTa, a0COJIIOTHO TBEPAOE TEJNO, MaTepualbHas TOYKa,
PaBHOYCKOPEHHOE JBMXKEHHUE, CBOOOTHOE TajeHue, abCOIIOTHO ympyras jaedopMaius,
a0COIOTHO YIIPYToe 1 a0COIFOTHO HEYNPYTO€ CTOJIKHOBEHHS, MOJICIIHN Ta3a, JKUJIKOCTH U
TBEPAOTO (KPUCTAINTMYECKOTO) Tella, WACANbHBIN Tra3, TOYEYHBIA 3apsjl, OJHOPOITHOE
ANEKTPUYECKOE TOJIe; pa3iaudaTh YCJIOBUS (TpaHUIbl, OOJACTH) MPUMEHHUMOCTH
¢u3nuecknx 3aKOHOB, MMOHMUMATh BCEOOIMMI XapakTep (DyHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYCHHOCTh WCIIOJIb30BAHUSI YACTHBIX 3aKOHOB; AaHAIM3UPOBATH M OOBSICHATH
MEXaHUYECKUE TIPOIECChI W SBJICHUS, WCIIONB3YS OCHOBHBIC IIOJOXKEHUS M 3aKOHBI
MEXaHUKA (OTHOCHTEIBHOCTh MEXaHUYECKOTO JBIDKEHUS, (POpPMYyIbl KHHEMATHKU
PaBHOYCKOPEHHOTO JIBWDKCHHsI, TMpeoOpa3oBaHus [amuies [ CKOPOCTH U
MepeMenieHusi, 3akoHbl HBIOTOHA, TPUHIUII OTHOCHTEIBHOCTH [ anmmes,3aKoH
BCEMUPHOTO TATOTCHUS, 3aKOHBI COXPAHEHUS UMITYJIbCa U MEXaHUYECKON YHEPTUH, CBSI3b
paboOThI CHJIBI C U3MEHEHUEM MEXaHWYECKON SHEPTHH, YCIOBHS PAaBHOBECHS TBEPIOTO
Tena), MPU STOM HCMOJIB30BaTh MaTEMAaTUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBAaTh



YCJIOBUSI MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB: MpeoOpazoBanuil ['amuies,BToporo u
TPEThEro3 aKOHOB HbIOTOHA, 3aKOHOB COXPAaHEHUS UMITYJIbCA U MEXAHUYECKOU DHEPTHUH,
3aKOHA BCEMUPHOTO TATOTEHUS;, aHAJIU3UPOBATh U OOBSACHSITH TEILJIOBBIC MPOIECCHI U
SIBJICHUSI, UCIIOJIb3Ysl OCHOBHBIE ITOJIOXKEHUS MOJEKYJISPHO-KMHETUYECKON TEOPUH U
3aKOHBI MOJICKYJISIPHOU (PU3MKK U TEPMOJUMHAMHKHU (CBSI3bJIABJICHUS UJICAJILHOTO rasa
COCpEIHEH KHMHETUYECKOW JHEpPruer TEIUIOBOTO JBWKEHUS W KOHUEHTpALMEHW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPHI BELIECTBA CO CPEAHEN KHHETUUECKOW SHEPTUEN TEILIOBOTO
JIBUKECHUS €T0 YaCTHULl, CBA3BJAABICHUS HIACAJIBbHOIO raza c KOHIIEHTpaLen
MOJIEKY]l U €ro TeMIEepaTypou, ypaBHEHHE MenneneeBa—Knaneiiposna,
MEePBbIN 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHS SHEPIUU B TEIUIOBBIX MPOIECCax),
IIPA 3TOM MCIIOJIb30BaTh MAaTEMATHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaThb YCIIOBUSA
OpUMEHUMOCTU ypaBHeHUs MenneneeBa—Knaneiipona; awanusuposamo u ob6wsAcHAmMb
NeKmMpudecKue s6J1eHUsl, UCNOIb3YSI OCHOBHbIE NOJIONHCEHUS U 3AKOHbL INIEeKMPOOUHAMUKY
(3aKOH  COXpaHeHusi djleKkmpuyeckoz 03apada, 3akoH Kynowa, nomenyuanbHocms
9NIEKMPOCMAMU4ECcKo20 NoJis, NPUHYUN — CYNepnosuyu 31eKmpudeckux noiet,
npu 3MomM yKaswuleas ycioeus npumeHumocmu 3akona Kynouna, a maxoice npaxmuuecku
8adiCHble CcoomHowleHus: 3akoHvl Oma Onsa yuacmka yenu u ONAZAMKHYMOU
anekmpuyeckou yenu, s3axou /Jocoyna—/lenya, npasunra Kupxeogha, 3axonvr @apaoes ons
9NIeKMpoauU3a);
OMUCHIBATh (DU3NUECKUE MPOIIECCHI U SIBIICHUSI, UCIIOJIb3Ysl BEITUUYUHBI: TIEPEMEIIICHHE,
CKOpPOCTb, YCKOPEHHUE, UMITYJIbC TE€Ja U CUCTEMBI TEJl, CUJIa, MOMEHT CHUJIbl, 1aBJICHUE,
NOTEHIUATbHASIHEPT Usl, KHHETUYECKASIIHEPT U, MEXaHNUECKasIIHEPT U1, pad0TaCHIIbI,
LIEHTPOCTPEMUTEIIBHOE YCKOPEHHUE, CWIa TSKECTH, CWia YIPYTrOCTH, CHJIa TPEHUs,
MOIIHOCTh, SHEPTUS B3aUMOJICUCTBHS Tena ¢ 3emiield BOJIM3U ee TTOBEPXHOCTH, DHEPTHUs
ynpyroiaehopMauunpyKUHbL,KOJINYECTBOTEIIOTHL, a0CONIOTHAsITEMIIEpaTypaTea,
paboTaBTEpMOIMHAMUKE, BHYTPEHHASAIHEPTHAU1€aIbHOT00JHOATOMHOI0ra3a, padora
UJCAIIBHOTO Ta3a, OTHOCUTENIbHAS BIAXHOCTh BO31AyXa, KOI(PPHUIMEHT IMOJIE3HOTO
JNEUCTBUS UICAIBHOIO TEIUIOBOIO JBUTAaTENIsA; AJIEKTPUUECKOE I10JIe, HAIPSKEHHOCTH
AJIEKTPUYECKOT OIT0JIS, HAIIPSKEHHOCTHIIOIATOUCUHOr 03apsiJaniin3apsoKkeHHOromapa B
BaKyyM€ M B JUAJIEKTPUKE, IIOTEHLMAJ JSJIEKTPOCTATUUYECKOIO IIOJS, pPa3HOCTH
MIOTEHIIMAIOB, J3JEKTPOABMKYIIAs CUia, CHJIa TOKA, HaIpsHKEHWE, MOIIHOCTh TOKa,
DJIEKTPUUYECKAsl €MKOCTh INIOCKOI0 KOHJEHCATOpa, CONPOTHUBICHUE YYacTKa LENMUA C
[IOCJIEAOBATEBHBIM U [AapajuIeJbHBIM  COECIUHEHUEM  PE3UCTOPOB,  BHEPIrus
3JIEKTPUUYECKOTO IO0JIsI KOHAEHCATOPa,
OOBSCHATh OCOOCHHOCTH MIPOTEKAHMS (DU3UYECKUX SBICHUIN: MEXaHUYECKOE JBUKEHUE,
TEIJIOBOE JBMYKEHHUE YaCTHUIl BEUIECTBA, TEMJIIOBOE PABHOBECHE, OPOYHOBCKOE JBUKEHHUE,
mubdy3us, ucnapeHue, KUMCHHWE W KOHJICHCAIWs, IUTABICHHE W KPHUCTAILTU3AINS,
HaNpaBJICHHOCTh  TEIUIONEPEAAu,  AJEKTpU3alus  TeJl, OSKBUINOTECHUHAIbHOCTH
IIOBEPXHOCTH 3aPSYKEHHOIO ITPOBOIHUKA;
MIPOBOJINTh HCCIICIOBAHME 3aBUCHMOCTH OJHOW (DU3WYECKOW BEIWYUHBI OT JIPYTOd C
WCMOJIb30BAHUEM MPSIMBIX HW3MEPEHHH, 0OpPU OTOM KOHCTPYUPOBATH YCTAHOBKY,
(buKCUpOBaTh PE3yJAbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3UYECKUX BEIUYUH B BUJIEC
rpaMKOB C Y4YeTOM aOCOJIIOTHBIX MOTPEIIHOCTEN H3MEpEeHM, JieNlaTh BBIBOJBI IO
pe3yJibTaTaM UCCIIEIOBAHUS,



MPOBOJIUTh KOCBEHHbIE HW3MEpeHUsi (U3UYECKUX BEIWYUH, MPU OSTOM BBIOMPATH
ONTUMAlIbHBI METOJI M3MEPEHHUs, OIICHUBATh aOCOJIIOTHBIE W OTHOCUTEIbHbBIC
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIA;

npoeooums  Onvlmvl N0  NpOBepKe  NPEeONIONCEHHOU  2UNOme3vl.  NIAHUPOB8AMb
IKCNepumMenm, cobupams 3KCNEPUMEHMATLHYIOYCMAHOBK), AHATUSUPOBAMbNOYYEeHHbLE
pe3yivmamul U 0eiams 8bl800 0 CMAmMyce NPeOIOHCEeHHOU 2UNOme3bl,

coOiroaTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEIACHUU HCCICAOBAaHUN B pamMKax
y4eOHOI'0 JKCIIEPUMEHTA, MPAKTUKyMa U Y4eOHO-HCCIIEIOBATEIbCKOW W MPOCKTHOU
NEATeIbHOCTH C MCIIOJIb30BAHHEM H3MEPUTEIbHBIX YCTPOWCTB U J1aOOPaTOPHOTO
o0opy0BaHus;

peraTbpacyeTHhIC3a1auNCABHO3aIAHHOUHN  HesA8HO3A0aHHOUDU3NIECKOMMOIENIbIO:  Ha
OCHOBAHUU aHAJIM3a YCIOBUSI 0OOCHOBBIBAThH BHIOOP (hU3MUECKOM MOJCIIH, OTBEYAIOIIEH
TpeOOBaHUsM 3aJau, MPUMEHSITh (HOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTU M TOCTYJIAThl
bU3UYECKUX TEOpHUM MPU HUCTIOJIBb30BAHUM MATEMAaTUUYECKUX METOJIOB pEelIeHUs 3ajad,
IPOBOJIUTH pacyeTsl Ha OCHOBAHUU UMEIOITUXCS JTAHHBIX,
aHAJTM3UPOBATHPE3YIHTATBIMKOPPEKTUPOBATHMETOIBIPEIIIEHUSCYUETOMITOTYYEHHBIX
PEe3yIbTaTOB,;

peraTh Ka4eCTBEHHBIC 3a/1a4M, TPEOYIONMe MPUMEHEHHs 3HaHUN U3 pa3HbIX Pa3JielioB
Kypca (U3MKH, a TaKkKe HHTETpAllMM 3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAyYHOTO IIMKJIA: BRICTPAUBATh JJOTUUECKYIO IIETIOUKY PACCYXKJICHHUM C UCTIOIb30BaHUEM
M3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3NUECKUX SIBICHUI;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA JIJIs1 00BSICHEHHSI OCHOBHBIX TPUHITUIIOB paOOThI
U3MEPUTEITBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOMCTB M TEXHOJIIOTMUECKUX MPOIIECCOB;
PUBOJUTH MIPUMEPHI BKIIaJIa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKUHU
TEXHOJIOTHif;aHATM3UPOBATH U OIICHUBATH MOCJIEICTBUS OBITOBOM U MPOU3BOACTBEHHOM
JESTEIHbHOCTH YEJI0OBEKa, CBI3aHHOMN ¢ (PM3HUUECKUMU MPOIECCaMU, C TIO3UIUI
HKOJIOTUYECKOM 0€30MacHOCTH, MPEICTABICHUIN O PAllMOHAIIBHOM MPUPOOIOIH30BaAHUH,
a TAK)K€ pa3yMHOM MCIIOJIb30BAHUU JTIOCTUKCHUN HAYKU U TEXHOJIOTUH I JAJIbHEUIIIETO
Pa3BUTH YETIOBEUYECKOTO O0IIECTBA;

MPUMEHSTH Pa3IMYHbIE CIOCOOBI pabOTHI ¢ HHPpOpMaNUel (HU3NIECKOTO CONIEPIKAHHS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH()OPMAIIMOHHBIX  TEXHOJIOTHiA, TPH  ITOM
MCITIOJIb30BaTh COBPEMEHHBIC MH(DOPMAITMOHHBIC TEXHOJIOTHUH JIJIsl TIOUCKA, TIEPepadOTKH
UTIPENBABICHUSYYCOHOM U HAYIHO-TTOMYIIPHOMHMH(POPMAIINH, CTPYKTYPHUPOBAHUSIH
WHTEpIpETany U nHOOPMAIUH, TIOTYISHHON U3 Pa3InYHBIX UCTOUHUKOB, KPUTHUECKH
aHaJM3UPOBATHIIOIYYaEeMYIOMH(GOPMALIUIOMOIIEHUBATHEEJOCTOBEPHOCTHKAKHA OCHOBE
MMEIOIINXCS 3HAHUM, TaK U HA OCHOBE aHAJIN3a UCTOYHUKA UH(GOPMALIUU; TTPOSIBIISATh
OpraHU3alMOHHbIE u MO3HABATEJIbHbIE YMEHHUS  CaMOCTOSATEIbHOTO
MPUOOPETEHNsT HOBBIX 3HAHWW B TIPOIECCE BBITIOJIHEHUS TMPOCKTHBIX H y4eOHO-
HCCIIEI0OBATENBCKUX paloT;

paboTaTh B Tpymme C MCIOJHEHUEM pa3JIMYHBIX COIMAJbHBIX POJICH, MJIAHUPOBATH
paboTy TpyImIbl, palMOHAIBHO PACOPEACNSITh JESITENIbHOCTh B HECTaHAAPTHBIX
CUTyallusiX, OILICHMBAaTh BKJAJ KaXJIOr0 W3 YYaCTHUKOB TPYMNIbI B PEIICHUE
paccMaTpuBaeMoi poOJIEMbl;

MNpOSIBISAITH  MOTHUBAMIO K  Oyaymed npodecCHoHaNbHOM — JIESITENBHOCTH IO
CHENUATIBHOCTAM (U3UKO-TEXHUUYECKOTO TPOQuIs.



B npouecc ensyuenus kypca pusuku yriryosneHHoro yposHs B 11 kiacce oOywarouuiics
HAy4YUTCH:
MOHUMATHPOIB(HU3NKUBIKOHOMHUYECKOU, TEXHOJIOT MYECKOM, COITUAIbBHOMUATUYECKON
chepax AEATENBHOCTU YEJIOBEKa, POJb U MECTO (U3UKM B COBPEMEHHON Hay4dHOU
KapTUHE MHpa, pOJb AaCTPOHOMHUHM B MPAKTUYECKOH JEATENbHOCTH 4YEJIOBEKa U
JanbHeueM HAy4YHO-TEXHUYECKOM pa3BUTHUH, 3HaYeHUe OMKCaTeNbHOM,
CUCTEMATU3UPYIOIEeH, OOBSICHUTENBHON M MPOTHOCTHUYECKOW (YHKUMI (U3HUeCKO
TEOPUU — DIIEKTPOAMHAMUKH, CHELUUATbHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOWU
¢u3uku, ponb (U3MUECKOW Teopud B (GOPMHUPOBAHUU MPEACTABICHUN O (pu3nyeckoin
KapTUHE MHpa, MECTO (PU3NYECKOM KApTUHBI MHUpa B OOLIEM pSAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEJICTABIICHUN O TIPUPOJIE;

pasnuyarh yCcJIOBUS MPUMEHUMOCTU MoJieell (GU3NYECKUX Tell U MPOLIECCOB (SABJICHUM ):
OJIHOPOJTHOE JJIEKTPUYECKOE U OJHOPOAHOE MArHUTHOE TOJis, TapMOHUYECKHUE
KoseOaHus, MaTeMaTHYeCKHUl  MasTHUK, MACAJNbHBIM  NPYXKUHHBIA  MasTHUK,
rapMOHUYECKUE BOJIHBI, WJCATbHBIA KOJeOaTeNbHbII KOHTYpP, TOHKas JIMH3a, MOJeNen
aToMa, aTOMHOTO Siipa U KBAHTOBOM MOJIENIU CBETA;

paznuyarh ycioBuUS (TpaHHUIbl, 00JIaCTH) TNPUMEHUMOCTH (PU3UYECKUX 3aKOHOB,
NOHMMATh BCEOOIIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB W OrPAHMYEHHOCTh
UCIIOJIb30BaHMS YaCTHBIX 3aKOHOB,;

aHANMM3UPOBATh U OOBSICHATH SJEKTPOMATHUTHBIE MPOILIECCHl U SIBJICHUS, HCIONb3YS
OCHOBHBIE TIOJIOKEHUS M 3aKOHbl JJIEKTPOAUHAMHUKHA W CIEIUAIbHON TEOpHUH
OTHOCHUTEJIBHOCTH (3aKOH COXPAaHEHHUs JJIEKTPUYECKOro 3apsia, cuia Amrmepa, Cuia
JlopeHnia, 3aKOH JJICKTPOMArHUTHOW WHAYKUUM, mnpaBwio Jlenua, cBi3p IC
CAMOMHIYKIIMH B AJIEMEHTE AJIEKTPUUYECKON LEMHU CO CKOPOCThIOM3MEHEHHUSI CUIIbI TOKA,
MOCTYJAThI CIIEUATBLHON TEOPUH OTHOCUTEIHHOCTH DUHILITEHHA);

aHAM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCHI U SIBICHHS, UCTIOIb3YS MOIOKCHUS
KBaHTOBOW (u3uku (ypaBHeHHe OuHIITeHHA 11 doTodddexTa, MepBHId U BTOPOM
oCTyJIaThl bopa, IpHHITMIT COOTHOIICHUST HeompeaeeHHocTel [ eizenOepra, 3aKOHBI
COXpaHEHHMs 3apsAI0BOIO U MAaCCOBOI'O YUCEN U DHEPIUU B SJIEPHBIX PEAKIUAX, 3aKOH
PaauoOaKTUBHOTO pacnajia);

OIKCHIBATh (PU3UUYECKHE MPOLIECCHl U SIBICHUS, UCIOJB3YsS BEIMUYUHBI: HAMPSHKEHHOCTD
ANEKTPUYECKOTr OO, MOTEHIUA 3JIEKTPOCTATUYECKOr0 MO, pa3HOCTh MTOTEHIUAJIOB,
ANEKTPOABIIKYILAS CHUJIA, MHAYKIMS MArHUTHOTO I10JII, MATHUTHBIN ITOTOK, cuia AMriepa,
WHIYKTUBHOCTb, 3JEKTPOJBIDKYIIAs CHJIA CAMOMHIYKLWHU, SHEPTUs MATHUTHOTO IOJIA
IIPOBOJHUKA C TOKOM, PEJISITUBUCTCKAW WMIIYJbC, IOJIHAs SHEPIHs, 3HEPrUsl MOKOS
CBOOO/IHOIM YaCTHIIBI, SHEPTUsi U HUMITYJIbC (OTOHA, MACCOBOE YMUCIO U 3apsal sjapa,
SHEPIrus CBSI3U A1pa;

OOBSCHATH OCOOEHHOCTH NPOTEKAaHUS (UBUUYECKUX SIBICHUH: 3IIEKTPOMAarHUTHas
WHAYKINSA, CAMOMHAYKIINSA, pe30HaHC, UHTepdepeHIs BoIH, Tudpakius, TUcrepcus,
MOJIHOE BHYTpPEHHEE oTpaxeHue, horornekrpudeckuid apdekrt (pororddekr), anvda- u
Oeta-pacnaabl A1ep, raMMa-u3IydeHUe sSAep, pU3nYecKue MPUHUUIBI CIEKTPATBHOIO
aHanu3a u paboThl Ja3epa;

ONpEENITh HAIpaBICHUE WHIYKLIUU MATHUTHOIO IOJISI MPOBOJHUKA C TOKOM, CHJIBI
Awmnepa u cuiibl Jlopenna;

CTPOUTh M300pa)K€HUE, CO3/1aBAaEMOE IUIOCKMM 3€pKajOM, TOHKOM JIMH30M, H
pPacCUMTHIBATH €T0 XapaKTEPUCTUKU;

MPUMEHATH OCHOBOIIOJIATAIOIIME ACTPOHOMUYECKUE MOHSITHUS, TEOPUHU U 3aKOHBI JJIS
aHanu3a u o0bsACHEHUS (PU3NYECKUX MPOLECCOB, IPOUCXOIAIINX B 3B€34aX, B 3BE3IHBIX



CHUCTEMAaX, B MEXTaJlaKTUYECKON cpeJie; JBUKEHUSI HEOECHBIX TEJ, DBOJIOIMU 3BE3] U
Bcenennoii;

MIPOBOJIUTH KCCJICIOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH C HCIOJIB30BAHUEM
MPSIMBIX U3MEPEHUM, MPU ITOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCUPOBAThH PE3YJIbTAThI
MOJIyYEHHOM 3aBUCUMOCTH (U3MYECKUX BEIUYMH B BHUAE TpadUKOB C YyUYETOM
aOCOJIFOTHBIX ~ TOTPENTHOCTEH M3MEPEeHWH, JeflaTh BBIBOABI IO  pe3yjbTaTaMm
HCCIIEIOBAHMS;

MPOBOJIUTh KOCBEHHBbIE H3MEpeHUs] (U3MYECKUX BEIWYMH, TMPU OSTOM BBIOUPATH
ONTUMAJIbHBI METOJT W3MEpPEHHUs, OIICHUBATh aOCOJIIOTHBIE W OTHOCUTEIbHbBIC
MOTPENTHOCTHU MPSAMBIX U KOCBEHHBIX U3MEPEHUN;

MPOBOAUTDH OMBITHI IO MPOBEPKE MPENJIOKECHHON TUIIOTE3BI: JIAHUPOBATH YKCIIEPUMEHT,
coOHMpaTh IKCIEPUMEHTATbHYIO YCTAHOBKY, aHAIM3UPOBATh MOJYYCHHBIE PE3yJIbTaThl U
JI€NIaTh BBIBOJ O CTATYCE MPEIIOKEHHON TUIOTE3HI;
OMUCHIBATBMETO/IBINONYYEHUSHAYYHBIXaCTPOHOMUYECKUX3HAHUI;

coOro1aTh MpaBuia 0€30MacHOTO TPyJla MPU MPOBEACHUU HCCIEAOBAaHUN B pamMKax
y4eOHOT'0 JKCIIEPUMEHTA, MPAKTUKyMa M Y4eOHO-HCCIIEIOBATEIHCKOW W TMPOCKTHOMU
NEATeIbHOCTH C MCIIOJIb30BAHHEM HW3MEPUTEIBHBIX YCTPONCTB M J1a0OpaTOPHOTO
o0opy0BaHus;

peraTbpacye THbIC3a/1auMCIBHO3a/IaHHOMMHESIBHO3AJaHHON (DU3NUECKOMMOIENIbIO:  Ha
OCHOBaHWW aHajgu3a YCJIOBUSA BbIOMpaTh (U3WYECKHE MOJICNH, OTBEYAOIINE
TpeOOBaHUAM 3a7auM, MPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTU U TOCTYJIaThl
duznueckux TEOpud MpPHU UCIOIH30BAHUM MATEMATHUYECKUX METOJIOB PEIleHUs 3ajad,
IPOBOJIUTHPACUETHIHA0CHOBAHUMUMEIOIINXCS JAHHBIX,aHAIU3UPOBATHPE3YIbTAThIN
KOPPEKTUPOBATh METO/IBI PEMIEHUS C YUETOM MOJIYUEHHBIX PE3YyJIbTATOB;

pemiaTh KauecTBEHHBIE 3a/1au, TpeOyIolue MPUMEHEHUSI 3HaHUIM U3 Pa3HBIX Pa3fesioB
Kypca (GU3MKH, a TaKKe HMHTErpalld 3HAHUN W3 APYTHX MNPEIMETOB €CTECTBEHHO-
HAy4HOT'O IMKJIA: BEICTPAUBATh JJOTHUECKYIO [IEMOYKY PACCYKIECHHUMN ¢ UCTI0JIb30BAHUEM
M3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3HUECKUX SBIICHUM;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA JIJIs1 OOBSICHEHUS OCHOBHBIX TPUHITUIIOB paOOThI
U3MEPUTEITBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIIOTMUECKUX MPOIIECCOB;
MIPUBOJIUTH MIPUMEPHI BKJIAJIa POCCUMCKUX U 3apPYOC)KHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B 00BSICHEHHE MPOIIECCOB OKPYkKAIOIIET0 MUPA,BPA3BUTHETEXHUKUH TEXHOJIOTHIA;
aHATM3UPOBATHUOIICHUBATHIIOCIIECTBUIOBITOBOUUIIPON3BOACTBEHHOMICSITEIILHOCTH
YelioBeKa, CBSI3aHHONW C (U3HUYECKHUMH TIPOIECCaMU, C TO3HIMK 3KOJIOTUYECKOU
0e30MacHOCTH, TPEACTABICHUN O pPAIMOHAIBFHOM MPHUPOAONOIL30BAHUM, a TaKKe
PasyMHOM MCIIOJIb30BaHUM JOCTMIKCHUM HAyKW WM TEXHOJOTHM ISl JallbHEHIIEro
Pa3BUTHA YETOBEYECKOr0 OOIIECTBA;

MPUMEHSThH Pa3IMYHbBIE CTIOCOOBI pabOTHI ¢ HHPOpMaNel (HU3UIECKOTO COMIEPIKAHMS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  WH(OPMAIIMOHHBIX  TEXHOJIOTHA, TPH  ITOM
MCITIOJIb30BaTh COBPEMEHHBIC MH()OPMAITMOHHBIC TEXHOJIOTUH ISl TIOUCKA, TTIepepadOTKH
UIPENbSABICHUS y4eOHON U HayYHO-TIONYJISIpHOMUH(OpPMALINU, CTPYKTYPUPOBAHUSIU
MHTEpIpeTaluuHGOpPMAaIU, 101y4eHHOUU3PA3IUYHBIXUCTOYHUKOB, KPUTHYECKH
aHAJTM3UPOBATHIIOIYYaEMYIOMH(GOPMAIIUIOMOIIEHUBATHEEIOCTOBEPHOCTEKAKHA OCHOBE
MMEIOIIUXCS 3HAHUH, TaK U HA OCHOBE aHAJIN3a UCTOYHUKA UH(GOPMAIIMU; TTPOSIBIISTH
OpraHu3alHOHHbIC 151 ITO3HABATEIIbHbBIC YMEHHUSI  CaMOCTOSITEJIbHOIO
NpuoOpeTEeHNsT HOBBIX 3HAHUM B TMPOIIECCE BBHIMIOJHEHUS] MPOEKTHBIX W Y4eOHO-
HCCIIeIOBATEILCKUX padoT;



paboTaTh B TpyIIE€ C UCHOJHEHUEM pa3IMYHBIX COLMAJIBHBIX PpOJIEH, IUIAHHMPOBATH
paboTy TIpynmbl, pPALMOHAIBHO pACHpPEEisaTh JEATEIbHOCTh B HECTAHJAPTHBIX
CUTyallUsX, OLEHMBATh BKJIAJ KaXKIOTO M3 YYaCTHUKOB TpPYNNbl B pELICHUE
paccMaTpuBaeMoi poOJIEMBbl;

NpOSABIATH MOTUBALMIO K Oyaymed mnpodecCHOHaIbHOM — JeATEIbHOCTH IO
CHENUATIBHOCTAM (PU3UKO-TEXHUUYECKOTO TTPOQuIIs.



COAEP/KAHUE YYEBHOI'O IIPEJIMETA «®U3UKA»

10 kiaacce

basoBslii ypoBeHb(24aca)

VYri1yOnenHsli ypoBeHb(54acoB)

Paznenl.®u3nka u MeTOIbl HAYYHOTO MO3HaHMsI(24aca)

Pa3znenl.HayuHnblit MmeTo 1 mo3HaHUS IPUPO A6l (6 4acoB)

®usuka—Haykaonpupoe. Haydnsie MeToAbI MO3HAHKS OKPYKAKOLIEro MUpa.
Ponb skcniepuMeHTa ¥ TEOpUHU B NPOLIECCE MMO3HAHUS IPUPOJIbl. DKCIIEPUMEHT
B (pusuke. MonenupoBanue GU3NUECKUX SIBJIECHUN U MPOLIECCOB.
Hayunblernnore3pl. PU3H4ECKUE3aKOHBIM TEOPUH. | paHUIBITPUMEHUMOCTH
¢usnueckux 3akoHOB. [IpuHimn coorsercTBus. Pons u Mecto Qu3uku B
(hopMHUpPOBaHMM COBPEMEHHON HAy4yHOM KapTHHBI MHUpA, B MPAKTUYECKOU
NEeITeNbHOCTH JIONIEH.

Hemonctparuu 1. AHanoroBble U HU(GPOBBIE H3MEPHUTENbHBIE TPHUOOPHI,
KOMIBIOTEPHBIE TaTYUKN

duznka—q@pyHIaMeHTaabHas HayKa o npupojie. HayuHslil MeTo1 mo3HaHusAN
METOJIbI UCCIICIOBaHUS (U3NICCKUX SIBJICHUU. DKCIICPUMEHT W TEOpHUsS B
npoliecce Mmo3HaHus npupoasl. HabmrogeHue u s5KkCepuMeHT B (pU3MKe.
Cnocobvl uzmepenuss Quzuueckux 6eiuduHr (amanocoevie U yugpposwvie
usmepumenbHvle NpudOPvl, KOMNbIOMEPHbIE OAMYUKOBbIE CUCMEMbL).
Hoepewnocmu uzmepenuti  ¢usuveckux eenuyun (abOConOmHas u
OMHOCUMENbHASL).
MoaenmnpoBanue GprU3NUECKUX SBJICHUI U IPOLECCOB (MaTepHalibHas TOUKA,
aOCOJIOTHO TBEPIOE TENO, HJAeANbHAS IKUIKOCTh, WJCATBHBIA Ta3,
ToueyHbld 3apsin). [umoreza. dusmueckuil 3aKOH, TpaHULBI €ro
npuMeHuMocTu. Dusmueckas Teopus. Pomb w  mecto (QU3NKKA B
(GbOpMHUPOBAHNH COBPEMEHHON HAYYHOW KapTHHBI MUpPA, B MPAKTUUECKON
NEeATEIbHOCTH JIOCH.
Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomsi, n(PAKMUKYM

1. MUsmepenue cunvl moxa u HanpsdiceHus 8 yenu NOCMOSHHO20 MOKA

npuU NOMOWU AHATI0208bIX U YUDPOBIX U3MEPUMENbHBIX NPUOODOS.

2. 3unakomcmeo c¢ yughposoil nabopamopuetl no gusuxe. Ilpumepni
UMepeHUAPUIULeCKUXBETULUHNPUNOMOUUKOMNBIOMEPHBIXOAMYUKOS.

Paznen2.Mexannka(184yacoB)

Paznen2.Mexanuka(354acoB)

Temal Kunemaruka(54acoB)

Temal .Kunematuka(104uacoB)




Mexannueckoe ABHKeHHe. OTHOCUTEIbHOCTh MEXaHUUECKOTO IBUKECHMUSL.
Cucrema orcuéra. Tpaekropusl.

Ilepemenienue, ckopocTh (CpeiHsAs CKOPOCTb, MTHOBEHHAsi CKOPOCTh) U
yCKOpEHUEMATEPUAIbHON TOUYKH, UX MPOEKLUUHAOCH CUCTEMBIKOOPIUHAT.
CrnosxeHune nepeMelieHni U CII0KEHNE CKOPOCTEH.
PaBHOMEpHOEHPABHOYCKOpEHHOCTIPsIMOJIMHEHHOeiBrkeHHE. [ paduku
3aBUCHUMOCTHU KOOPJAMHAT, CKOPOCTH, YCKOPEHHUSI, ITyTHU U NIEPEMELLIEHUS
MaTepUAIbHON TOUKHU OT BPEMEHHU.

CBoboaHoe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuneiiHoe nBmxeHue. [[BrmkeHne MaTeprualbHOM TOYKH 1O
OKPYXHOCTH C TIOCTOSIHHOM IT0 MOJIYJIFO CKOPOCTBIO. YTJIOBast

CKOPOCTB,

JIuneitnas ckopocts. Ileproa u yacrota obpamenus. LleHTpocTpemurenbHoe
yCKOpeHUE. Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue:
CIIHJIOMETD,

Mexanudeckoe ABuxkeHUE. OTHOCUTEIBHOCTh MEXAHHUECKOTO JBUKEHUSI.
Cucrema orcuéra.

Ipamaauobpamuasazadauumexanuxu.

Paouyc-eexmop mamepuanvnoii mouxu, e2o npoekyuu Ha OCU CUCHEMbI
Koopounam. TpaekTopus.

[lepemenienue, ckopocTh (CpedHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHUE MAaTepUaIbHON TOUKH, UX MPOESKIIUK HA OCH CUCTEMBI KOOPJAUHAT.
CrnoxeHue nepeMenieHnii U CI0KeHUe CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE  MPSIMOJMHEHHOE  JBUKCHHE.
3aBUCHUMOCTh KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS M IYyTH MaTepuaIbHOMN
TOYKH OT BPEMEHHU U MX TpaQUKH.

CBobOoaHOE TIazieHue. Y CKOpeHue CBOOOIHOTO MaeHus. /Jeudcenue mena,
Opouwlenno20 noo  yenom K 20puzoHmy. 3asucumocms  KOOpOUHAm,
cKkopocmu




JIBM)KEHHE CHApSAOB, LICIIHbIE U PEMEHHBIE TIEPEIayH.

Jemoncmpayuu
1. Mopgenp cucremMbl OTCYETa, HILIIOCTPALIUA

KMHEMAaTHUYECKUX XapaKTEPUCTUK JBUKECHUS.

2. IlpeoOpa3oBaHueIBUKECHUHCUCTIONE30BAHUEMITPOCTEIXMEXaHU3MOB.
3. IlanenneTenBBO3/IyXeHBPA3PEIKEHHOMITPOCTPAHCTBE.
4. HaOmoneHue IBIKEHUS Tella, OPOIIEHHOTO 0T YTIIOM K
TOPU30HTYH TOPU3OHTAIBHO.
5. 3mepenneyckopeHnsicBOOOTHOTOa ICHUSI.
6. HarpaBiieHHeCKOPO CTHITPHIBHKECHUNTIOOKPY>KHOCTH.

Vuenuueckuii ykcnepumenm, n1abopamopmuvie paGomol’
1. W3yyeHue HEpaBHOMEPHOIO JBWXEHHUS C LEJIbI0 ONpEesICHUs
MI'HOBEHHOM CKOPOCTH.
2. MHccrnemoBanue COOTHOMICHUSI MEXK/TY ITYTSIMH, IPOHICHHBIMHI TEJIOM
3a  TOCJeloBaTelbHbIE  paBHblE  MPOMEXKYTKM  BpPEMEHH  IpU
PaBHOYCKOPEHHOM JBIKEHUHU C Ha4aJIbHON CKOPOCTHIO, PaBHOW HYJIIO.
3. 3yyeHne ABWKEHUS MAapUKa B BA3KOH KUAKOCTH.
4. VI3ydeHue IBWKEHHS Teia, OpOIIEHHOTO TOPU30HTAIBHO.

U yckopenmus mamepuanvbHol  MOYKU OM  BPEMEHUU UX  2paguxiL.
KpuBonuneiiHoe IBrkeHue. [[BikeHre MaTepUAIbHONM TOYKH II0 OKPYKHOCTH.
YrioBass W JwMHEWHas CKOpocTh. llepmom wu  wactora oOpalieHus.
LentpocTpemutenbHoe (HOpMabHOE), KacaTelbHOE (TaHTCHIMAIbHOE) U
[I0JIHO€ YCKOPEHUE MaTepUaIbHON TOUKH.

Texnuueckue ycmpoucmea u MmMexHOA02UYecKue Hpoyeccyl: CHUAOMETD,
JIBIDKEHHUE CHApSOB, IEMHBbIC, IIECTEpEHUAThIE W PEMEHHBIC TEpeayw,
CKOpPOCMHbLE TUPMUL.

Hemoncmpayuu

Mogenb cucTemMbl OTCUETA, UIUTFOCTPAINS KHHEMATHUYECKIX XapaKTEPUCTHK
JIBIDKEHUSI.

Cnocobwiuccnedo8anus08UHCeHUI.
HnnrocmpayuanpedenvrozonepexooauusmepenuemMeHo8eHHOUCKOPOCU.
[IpeoOpazoBanmeIBIKEHUICUCTIONB30BAaHUEMMEXaHU3MOB. [1afnenne

TEJ B BO3/yX€ U B Pa3peKEHHOM MIPOCTPAHCTBE.

Habmonenue aBmxenus teia, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

Hanpasnenue ckopocTH NpH ABMKEHUU TOOKPY>KHOCTH.
IIpeobpazosanueyenosolickopocmugpedykmaope.

Cpasnenue nymetl, mpaekmopuil, CKOpOCmMetu08UICEHUIOOHO20UMO20HCe
meja 6 pasHvlX CUCMeMax omcuéma.

Yuenuueckuit Ixcnepumenm, nadopamopuvie pabomvl, NPAKMUKYM
W3ydeHrne HepaBHOMEPHOTO JBHKEHUS C LENbI0 ONpeAeTIeHUS] MTHOBEHHOM
CKOPOCTH.

Hzmepenue yckopenus npu npAamouUHeHoM PA8HOYCKOPEHHOM OBUNCEHUUNO
HAKJIOHHOU NIOCKOCU.

HUccnedosanue 3asucumocmu nymu om 6pemeHU HpU PAGHOYCKOPEHHOM
OBUICEHUU.

Usmepenue yckoperus c60600H020 nadenus (peKoOMeHO08AHO UCNONIb308AHUE
yugposoii 1abopamopuu,).

W3yuenue [BWKEHUS Tena, OpOUICHHOTOTOPU3OHTAIBHO. [Iposepka
2Unomesvl 0 NPAMOU NPONOPYUOHATILHOU 3ABUCUMOCTNU MEHCOY OAIbHOCTBIO
nOAEMA U HA4aIbLHOU CKOPOCMbIO Med.

23 pecbuaneenpuBoamTCAPacIMpeHHblIinepedeHbNabopaTopHbIXPaboTMONbLITOB,M3KOTOPOrOYYUTEIbAENAEeTBbIGOPNOCBOEMYYCMOTPEHMIOCYYETOMBbIBPaHHOrOY MKummetoLerocaobopyaoBaHus.




H3yyenuedsudiceHuamenanooKpyHcHOCMUCHOCMOAHHOUNOMOOYIIO
CKOPOCMbBIO.
HccneoosanuezasucumocmunepuooaodpayeHUAKOHULeCKOSOMAMHUKA
om e2o napamempos.

Tema2./Ilunamuka(74acoB)

Tema2. [Ilunamuka(104gacoB)

[Ipunnun  otHocurensHOCTH — [anmires. 3ak0oH  Hsrorona.
NHepuuanpHble CHCTEMBI OTCYETA.
Maccarena.Cuna.llpunmuncynepnosurmucui. BropoizakonHeroToHa st
MaTtepuanbHOM TOUKHU. TpeTnid 3akoH HproTOHA [17151 MaTepUaIbHBIX TOYEK.
3akoHBceMupHOTOTATOTeHUS. CHmatsokectu. [ lepBasikocMHUeCKasCKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Buabl Tpenus (mokosi, CKoJabkeHus, kauenus). Cuia tperus. Cyxoe
TpeHue. Cuna TpeHUs CKOJBKEHUs U cuiia TpeHus nokos. Kosdduuuent
TpeHusi. Cuiia COnpoTUBIIEHUS NP ABMKEHUH TeJla B )KUJIKOCTH HIIU Ta3e.
[TocTynarenpsHoenBpalaTeIbHOEABIKEHNEA0COTIOTHOTBEPAOTOTENA.
MoOMEHT cuJibl OTHOCUTENBHO OcH BpateHus. [lnedo cumbl. YcenoBus
paBHOBECHS TBEPIOTO TEJIA.
Texnuuecku eycmpoucmea u npaxmu4ecko enpumereHue: OAILNITHUKY,
JBUKEHHUE NCKYCCTBEHHBIX CITyTHUKOB.
Hemoncmpayuu
. SIBneHnenHepLUnH.
. CpaBHEHUE Macc, B3aUMO/IEHCTBYIOIINX Tell.
. BropoiizakonHeroToHa.
. U3amepenuecun.
. Cro>xxeHuecu.
. 3aBUCUMOCTHCUJIBIYITPYTOCTUOTACPOpPMALIUH.
. HeBecomocTs.BecTenanpnyckopeHHOMIOIbEMENTIAICHUH.
. CpaBHEHHE CU JITPEHUANIOKOS, KAUEHHUSIMCKOJIbKEHUSI.
. YcnoBusipaBHOBecUATBEp1oroTesna. BuipipaBHOBECHS.
Yuenuueckuii sxcnepumenm, nadopamopnvie padbomot

1. I3y4yenue nBuxkeHHs Opycka Mo HaKJIOHHON IJIOCKOCTH.
HccnenoBaHne3aBUCUMOCTHCHITYITPYTOCTH, BO3HUKAIOIUXBIPYKHHEN
PE3UHOBOM 00pa3siie, OT ux Aedopmaruu.
HccnenoBanneycnoBuiipaBHOBECUATBEPIOTOTENA, MIMEIOIIETO0ChBPAILIEHHS.

[IepBb1it

OO0 ~NOO O WN -

IIepBbiii 3akoH Hprorona. MHepuuanbHble cucTeMbl oTcuéra. IIpuHimn
oTHOocuTenbHOCTH l'amunes. Heunepyuanvuvlie cucmemvl omcuéma
(onpedeneHnue, npumepni).
Macca tena. Cuna. [TpyHIMI CyNepno3UIMH CHJL.
BropoiizakonHproToHay1siMaTepuabHOMTOUKH.
TperniizakoHHbpIOTOHAUISIMATEPUAIBHBIXTOYEK.
3aKoH BCEMUPHOTO TATOTEHUA. IJKGUBANEHMHOCHIb

2pasuUmMayUOHHOU U UHEPIMHOU MACCHL.
Cuna tsxecTH. 3asucumocms ycKopeHus c60600H020 NAOeHUsl ON 8blCOMbl
HAao0 NOBEPXHOCMbIO NIAHembl U Om 2eocpaghuyeckou wupomul. Jleusxicenue
HebecHbIx men u ux cnymuuxos. 3axousl Kennepa. Ilepas kocmuyeckas
CKOPOCTBb.
Cuna ympyroctu. 3akoH ['yka. Bec tema. Bec mena, osudcywezocs c
VCKOpeHuem.
Cunarpenus. Cyxoerpenue. CUunaTpeHHs CKOJIbKEHUAUCUIIATPEHUSTIOKOSL.
Kosddunuent tpenus. Cuiia CONMpOTUBICHUS MNpPHU JABMKEHUU Tella B
KUJKOCTU WJIM Ta3e, e€ 3a8UcUMOCmb Om CKOPOCMU OMHOCUMENbHO2O
0BUIICEHUS.
Jasnenue.l' uopocmamuuecxkoeoasnenue. CunaApxumeoa.
Texnuueckue ycmpoiicmea u mexnHojlo2udecKue npoyeccol: NOALINITHUKY,
JBUKEHHUE UCKYCCTBEHHBIX CIIyTHUKOB.
Hemoncmpayuu
Habnooenueosusicenusamensunepyuanib HoIXUHeUHePYUAIbHbIXCUCTEMAaX
omcuéma.
Ipunyunomnocumenvsrnocmu.
Kauenueosyxyununoposunuuiapo8pasHoimaccolcOOUHAKOBbIMYCKOPEHUEeM
OMHOCUMENbHO HeUHEPYUATbHOU CUCEMbl OMCUéma.
CpasHenue pasroodelicmsyrowell NPUiLONHCEHHbIX K mesty CUTL C
npoussedeHuem Maccyl meid Ha e20 YCKopeHue 8 UHePYUAIbHOU cucmeme
omcuéma




Pasencmeocun, eosnuxarowuxepeszynomamessaumooeticmsusmen. Mzmepenue
Macc no 83aumMo0elucmeauio.

Hesecomocme.

BecrenanpuyckopeHHOMIIOIbEMECHITAICHHH.

Lenmpobeosicnvlemexarusmbi.
CpaBHEHUECHIITPCHUSITIOKOS, KAUCHUS M CKOJTBKCHUSL.

Yuenuueckuit sxcnepumenm, nabopamopuvie padomwvl, nPAKMUKYM
N3mepenue paBHOAECHCTBYIOIIEH CUIT ITPHU IBUKEHUH OpyCKa 110 HaKJIOHHOM
TUTOCKOCTH.
IIposepkazunomesvlone3a8ucumMocmu8pemMeHUOBUNCEHUAOPYCKANO
HAKAOHHOU NIOCKOCMU HA 3A0AHHOe PACCMOAHUE ON €20 MACCHI.
HccnemoBanue 3aBUCUMOCTHCHITYIIPYTOCTH, BOSHUKAIOIIUXB MPYKHHCH
pe3uHOBOM 00pa3siie, 0T ux jJaeGopMaluu.
H3zyuenueosudicenuscucmemvimen, C853aHHbIXHUMbIO, NEPEKUHYMotiuepe3
né2kuil 6JI0K.
Hsmepenuexosghpuyuenmampenuanoseruduney2io8020k03¢hpuyuenma

sasucumocmu F(N).

mp
HccnedosanuedsudiceHus6pycKanoHakI0HHOUNIOCKOCIMUCHEP eMEHHbIM
KO3 puyuenmom mpenusi.

H3yuenueosuorcenusepy3anasanycmpeHuem.

Tema3CratukaTBepaororena(54acoB)

AobcomotHO TBEpHoe Teno. IlocTymarenbHOe W BpamiaTeabHOE JIBUKEHUE
TBEPAOTO Teaa. MOMEHT CHJIbI OTHOCUTEIBHO OCH BpanieHusl. [lnedo cubl.
Clio)xeHue cuji, IpUIOKEHHBIX K TBEpIoMy Temy. LleHTp Tskectu Tena.
VcnoBusa paBHOBecHs TBEPAOro Tena. YCTOWYMBOE, HEYCTOMYMBOE,
0e3pa3IMyHOe paBHOBECHE.

Texnuueckue ycmpoiicmea u MeXHONOSUYECKUE NPOYeccyl: KPOHIITEHH,
CTPOMTEIIbHBIN KpaH, peléTyaTble KOHCTPYKIUU.

Hemoncmpayuu

YcnoBuspasHOBecHs. BuibipaBHOBECH .

Yuenuueckuii sxkcnepumenm, nadopamopusie padomolt, npaKmuxKym
Hccnenoanue yciioBui paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh
BpaLLEHUSI.

KoncTpyrpoBaHMEKpOHIITEHHOBUPACUETCUITYITPYTOCTH.




N3yuenneycToM4uBOCTUTBEPIOIOTENA, UMEIOIIEr OO IbOIIOPHI.

Tema3 3akoHbl cOXpaHEHUsI B MeXaHUKe(64acoB)

Tema4.3akoHbl coxpaneHus B Mexanuke(10yacoB)

NMnynscmaTrepraabHONTOUKH (TEJIa),CUCTEMbI MaTEPUATIbHBIX TOUEK.
Nmiynbsc cuiibl 1 USMEHEHHE UMITYJIbCa Tela.
3aKOHCOXpaHEHUSUMITYJIbCa. PeakTuBHOEIBMKEHUE.
PaboTa cuspl. MOITHOCTH CHJIBI.
KunernueckassHeprusimarepuanbHONTOUKU. TeopemaoOn3MeHeHnn
KMHETUYECKON SHEPIUHU.
[loTenumaneHas sHeprus. [loTeHIMaTBEHAS SHEPTHS YIIPYTO
nepopMUpoBaHHON MpYXUHBI. [loTeHIManbHAas SHEPTUs Tena BOIU3H
MTOBEPXHOCTU 3eMJIN.
[ToTeHnmanpHpIENHENOTEHIINATBHBIECUIIBL. CBSI3bPa00THIHENOTEHIINATIbHBIX
CHJI C UBMEHEHUEM MEXaHUYECKOW SHEPTHH CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOMN IHEPTUN.
YupyruenHeynpyruecTolIKHOBEHHSL.
TexnuueckueycmpoticmeaunpakmuieckoenpumeHenue :BoJOMET,KONEp,
MPYKWUHHBIN MTACTOJIET, IBUKEHUE PAKET.
Hemoncmpayuu

1. 3aKOHCOXpaHEHUSIUMITYIIbCA.

2. PeakTuBHOEABIKEHHE.

3. [lepexoamoTeHITMATLHONIHEPT HUBKUHETHYECKYFONOOPATHO.
Yuenuueckuit 3xcnepumenm, nadopamopnvie padomeol

1. HM3ydeHneabCONIOTHOHEYNIPYTOroy1apacoMOIIbIOIBYX

OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

2. HccnenoBaHuecBs3U paOOTHICUIIBICU3MEHEHUEMMEXaHNUECKOM

SHEPrUM Tejla Ha IPUMEPE PaCTSKEHUSI PE3UHOBOTO KIyTa.

HNmnynbecmaTepruanbHOMTOUKY, CHCTEMBIMATEPUAIIBHBIXTOUEK. [[enmp
macc cucmemuvl mamepuanohvlx movek. Teopema o 0gudicenuu

yenmpa macc.

NmMnynbccunpinn3MeHeHueUMITyIbcaTena. 3aKOHCOXPAHECHH S

VMITYJIbCA.

PeaktuBHOCIBUKEHHE.

Momenmumnynoca mamepuanvrot mouku.lIpedcmasnenue ocoxpanenuu
MOMEHMA UMNYAbCA 8 YEHMPANbHBIX NOJIAX.
PaboTacunsiHamanioMuHaKOHEUHOMIIEpEMEIICHUH. ] paguueckoe
npeocmasnenue pabomsi cuibl. MOITHOCTb CHIIBI.

Kunernueckas sHeprusimarepraibHON TOUKH. TeopeMaoOru3MeHeHNN
KMHETHUYECKOM SHEPIMU MaTEPUAIBHON TOYKH.

[ToTeHManbHBIEMHENO TEHIIMAIIBHBIECUIIBL. [ [omenyuanbHasasnepusi.
Ilomenyuanvhas snepaus ynpy2o 0eghopmupo8anHHOU NPYHCUHDBL.
Ilomenyuanvnas snepaus mena 8 0OHOPOOHOM 2PABUMAYUOHHOM NOJIe.
Ilomenyuanvhas snepaus mena 6 2pasumayuOHHOM nojie 00HOPOOHO20
wapa

(6HympuusHewiapa). Bmopasxocmudeckasckopocms. Tpemvaxocmuyeckast
CKOpOCMb.

CBsi3p pabOThl HEMOTEHLHUATIBHBIX CHUJI C M3MEHEHHUEM MEXaHWYECKOM
SHEPTHM CHUCTEMBI Tell. 3aKOH COXPAHEHUS MEXaHWYECKON HHEpruu.
Ynpyeue u neynpyaue cmonxnoeenus.

Ypasnenue Bepnynnu onsa udeanbHoll sHcuoKoCmu Kaxk ciedcmesue 3aKoHd
COXPAHEeHUsl MEXAHUYECKOU SHePIULU.
Texnuueckueycmpoucmeaumexnoi02UdecKUenpoyeccol: IBUKCHUEPAKET,
BOJIOMET, KONIEP, IPY>KUHHBIN MUCTOJET, 2UPOCKON, (hucypHoe KamaHnue Ha
KOHbKAX.

Hemoncmpayuu

3aKoH coXpaHEHUs UMITyJibca. PeakTuBHOEIBUKEHUE. M3Mepenue
MOWHOCMU CUTTBL.

UsmenenuesnepeuumenanpucosepuleHuUpabomol.

B3aumHble npeBpallieHuss KWHETUYECKON U TOTEHLMAJIBHOW SHEPTUN IIPU
JIECTBUM HA TEJIO CUJIbI TSDKECTU U CUJIbl ynpyroctu. CoxpaneHnue
SHEPUUNPUCEOOOOHOMNAOCHUU.




Yuenuueckuit sxcnepumenm, nadopamopmnsie padomot, nPaKMUKym
1. U3mepenueumnyibcamenianomopmo3HOMYnYmu.
2. H3mepenuecunvimszu, CKOpOCMUMOOEAUINEKMPOMOOUNAU
MOWHOCMU CUTILL MARU.
3. CpasHeHueusMeHeHUAUMNY1bCamenacuMnyibCOMCUDL.
4. HccnedosanuecoxpaneHusumMnyibca npuynpyeome3aumooeicmeuu.
5. UsmepenuekunemuyeckousIHepeUuUmenanomopmMo3sHOMynymu.
6. CpasneHueusmeHeHUANOMeHYUANbHOUIHEPSUUNDYHCUHBIC
Ppabomotl cuivl mpenus.
7. OnpeoenenuepadbomulCUILIMPEHUANPUOBUNCEHUUMENANO
HAKIOHHOU NIOCKOCHU.

Pa3znen3.MounekynsapHas ¢pusuka u TepMouHamMuka(244aca)

Paznen3.MonekynsipHast pusuka u TepmoauHaMuka(494acoB)

Temal.OCHOBBI MOJIEKYIISIPHO-KHHETHIECKOW Teopru(94acoB)

Temal.lOcHOBBI MOJIEKYISIPHO-KUHETHUECKON Teopuwr(159acoB)

OCHOBHBIE MTOJI0KEHUS MOJIEKYIISIPHO-KUHETHYECKON TEOPUH U UX OTIHITHOE
obocHoBanue. bpoyHosckoe neuxenue. Juddysusa. Xapakrep ABMKEHUS U
B3aMMOJICMCTBHS YaCTHI BemlecTBa. MoIesd CTpOEHUS Ta30B, KUAKOCTEH
1 TBEPJIBIX T U 00BACHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJIEJEH.
Maccau pazmepsl MoJiekyn. KonnuectBo BemiectBa. [loctosiHaas ABoraapo.
TennoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remnepatyp
Lenbcusi. Moaens naeanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYIISIPHO -
KMHETUYEeCKOMTeopunuIeaibHOTora3a. AGCooTHasTeMIIepaTypakakmepa
CpeHEe KUHETUYECKON PHEPTUU TEIUIOBOIO JIBHKEHHUS YaCTHIL ra3a.
[lIxanatemneparypKensBuHa.l'a30Bbie3akoHbL. Y paBHeHUEMeHaee-
eBa—Kunaneipona.3akon/{ansToHa. 30nponecchBUAEaIBHOMI a3€C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe npeacTaBieHne
M30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.
TexnuueckueycmpoucmeaunpakmuieckoenpumeHenue. TEPMOMETP,
OGapomerTp.
Hemoncmpayuu

1. OmnbIThLAOKA3bIBAIOIINETUCKPETHOCCTPOCHUEBEIIECTBA, (HOTO-

rpadun MOJIEKYIl OPraHUYECKUX COCTUHEHUI.

2. OnbIThINO AN GG Y3UHKUIKOCTEHUTA30B.

3. Mozens0poyHOBCKOT O/IBU)KEHHSI.

4. MogenvonbiTalllTepHa.

OcHoBHbIE TIOJIOKEHUS MOJIEKyIsipHO-KuHeTHueckoi Teopun (MKT), nx
onbITHOE 0O00ocHOBaHue. nddy3us. bpoyHoBckoe aBUKeHHE. XapaKTep
JBU>KEHUSIMB3aUMO/ICHCTBUYACTUIIBEIIECTBA. MOACIHCTPOCHUATA30B,
KUAKOCTEH U TBEPIBIX TN U OOBSICHEHHE CBOICTB BEIllECTBA HA OCHOBE
ATUX Mojeneil. Macca u pa3mepsl MoJiekyn (atomoB). KomraecTBo
BemiecTBa. [locrosunas ABoraapo.

TennoBoepaBHoBecue. Temneparypauncnocoosieénsmepenus. [1kana
temnepatyp Llenbcus.
MonensuneansaororazaBMK T yacTuiibirazaiBuxyTCIXaOTHYECKUH HE
B3aMMO/ICHCTBYIOT APYT C APYTOM.
I"azoBbIe3akoHbl. Y paBHeHHeMenaeneeBa—Kianeiipona.
AblcosotHasTeMiieparypa(mkainaremneparypKenssuna).3akon/lampToHa.
H3omporieccsl B MeanbHOM raze ¢ IOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA.
['padmyeckoernpencTaBIeHUEH30IPOIIECCOB: N30 TEPMa, U30X0Pa, U30-
Oapa.

CBsi3b  MEXIy [aBJIICHUEM M CpeJHEHd KHUHETUYECKOW SHeprueu
MOCTYIATENbHOTOTEIIIOBOTOIBUKEHUSMOIIEKYTHI€ATbHOTOTa3a(0CHOBHOE
ypaBaenne MKT uaeanpHOro rasza).
CeszbabcontomuotimemnepanmypblmepmMoOUHaAMU4ecKoUCUCEMbLCOCPe0-Hell
KUHemu4eCKOUsIHep2UetinocmynameibHO20meni0802008UNCEeHUsIeE




5. OmnbIThl, 10Ka3bIBAIOLIUE CYILIECTBOBAHUE
MEXMOJIEKYJISIPHOTO B3aUMOJIEHCTBHUS.
6. Moenb, HWIUTIOCTPHUPYIOIIAs IPUPOLY AABJIECHUS ra3a Ha CTCHKH COCY/a.
7. OmnbIThl, WJUTIOCTPUPYIOIINE YPABHEHNUE COCTOSHUS UAEATIBLHOTO
rasa, U30-IIpOLIECCHI.

Yuenuueckuit 3xcnepumenm, nabopamopmusie padomoi
1.  Omnpenenenue Macchbl BO3/1yXa B KJIACCHOW KOMHATE Ha OCHOBE
U3MepeHuil 00bEMa KOMHATBL, JABJICHUS U TEMIIEPATypbl BO3/lyXa B
HEN.
2.  HccnenoBaHue 3aBUCUMOCTH MEXKY apaMeTpaMu
COCTOSIHUS Pa3pEKEHHOr0 Tas3a.

yacmuy.
Texnuueckue ycmpoticmea u mexHoi02uvecKue

npoyeccvl:TEPMOMETP, OAPOMETP, noIYUeHUe HAHOMAMEPUATOS.
Hemoncmpayuu

Mo ienu IBM>KEHUSTYaC TUIIBEIIECTBA.

Monenb OpOyHOBCKOTO JIBHXKCHHUSI.
BuoeoponuxczanucbropeanibHo200p0yHOBCKO20 0BUNCEHUSL.

Juddys3ust sxuaKocTei.

Mo nensonbiTalllTepha.

[IpuTsrkeHne MONEKYII.

Moienn KpUCTaTHNYECKUX PEIIETOK.

Habmnronenrenucerie 10BaHIEen30POIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopuvie pabdomvl, npPAKMUKYM
Hccneoosanue npoyecca ycmauoenienus menniogo2co pagHoGecusi npu
menyioooMeHe mexcoy opsadeli U X0N00HOU 8000l
H3zyuenueusomepmuueckoconpoyecca(pekomeno08aHOUCnONb308aAHUE
yughposoii 1abopamopuu).

H3zyuenueusoxopnozonpoyecca. Uzyuenueusobaprozonpoyecca.

IIposepka ypagnenus cocmosiHus.

Tema2.OcHoBbeITepMogrHAMUKH( 1 04acoB)

Tema2. Tepmouramuka. TeroBpiemamuabi(209acoB)

TepmoanHamuyeckas cucreMa. BHyTpeHHss SHEprusi TEpMOIMHAMUYECKOU
CHCTEMBI U c1I0coObI €€ n3MeHeHus. KomuecTBo TemoTsl U paboTa.
BHyTpeHHAAHEPr U0 AHOATOMHOT OMicabHOrOoraza. BupIrennonepenayn:
TEIUIONPOBOJHOCTD, KOHBEKIUS, U3JIy4eHUE. Y IebHas TEINIOEMKOCTh
BelecTBa. KoimuecTBo TEIIOTH pHU TEILIONEpeaye.

[lonsitue 06 agmabatHoM mporecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumeneHnne 1nepBOro 3akoHa TEPMOJUMHAMMKM K H30IIpoOLEccaM.
I'paduueckast uHTEpIIpeTays paboThI rasa.

Bropoii 3akoH TepmoauHamuku. HeoOGpaTuMOCTh POLEccoB B IPUPOJE.
Tennossiemamusbl. [IpuHuunsiaelicTBusTemoBbIxMamH. I IpeoGpazoBanus
sHepruu B TemoBblx MamnHax. KII/] remmosoit mammnsl. [ukn Kapro u ero
KII. Dxonoruyeckue mpoodaemMbl TEII0IHEPT €TUKH.

Texnuueckue ycmpouicmea u npakmuieckoe npuMeHeHue. IBUraTellb
BHYTPEHHETO CrOpaHHsl, ObITOBOM X0JI0AUIBHHUK, KOHAUIIMOHED.
Jemoncmpayuu

Tepmoounamuuecxas (T/) cucmema. 3adanue enewnux ycrosuti ons T/
cucmembvl. Bnewnueusnympennuenapamempuwi. llapamempor T/]cucmemoi
KaK cpeoHue 3Ha4eHUs 8elUYUH, ONUCHIBAIOWUX €€ COCMOAHUE HA
MUKDOCKONUYECKOM YPOBHE.

Hynesoenauano mepmoounamuxu. CamonpouseonvraspenaxcayusaT/]
cucmemvl K menio8oMy PaAGHOBECUIO.

Mojens uaeanbHOrO raza B TEPMOJMHAMHKE — CHCTEMa YpaBHEHUM:
ypaBHeHue MenaeneeBa—Knaneiipona u BbIpaKeHUE Ui BHYTpPEHHEH
SHEPruu. YCIOBUS MPUMEHHUMOCTH 3TOW MOJENU: HHU3Kas KOHILEHTPALUS
YacTHll, BBI-COKHE TEMIEpaTypbl. BripakeHue A BHYTpEHHEH SHEpruu
OJIHOATOMHOTO HWJealbHOTO Ta3a. Keazucmamuueckue u Hecmamuyeckue
npoyeccul.

DnemeHTapHas paboTa B TepMoIMHAMUKe. Brruucnenue padboTsl o rpaguxy
npoiiecca Ha pV-auarpaMme.
TemnonepenadakakcrnocoOn3MeHeHUsIBHyTpeHHeHeprun T Jlcuctembl




1.  V3meHeHue BHYTpEHHEH SHEPIUU TeJla IPU COBEPLICHUU
paboThI:
BBUICTIPOOKUN30YTHUIKHUITOIICHICTBHEMCIKATOTOBO3 Ty Xa, HAarpeBaHNE
s¢upa BIaTyHHOU TpyOKe MyTEM TpeHHS (BUAC0IEMOHCTPAIIHS).
2. N3meHeHneBHyTpeHHEHEpr UK (TeMIIepaTyphbl)Teaanpu
TEIUIo-TIepe-aaye.
3. OnpITrioaabaTHOMYypacIIMPEHUIOBO31yXa( OTIBITC
BO3/IYIIIHBIM OT-HUBOM).
4. Mo ienunapoBOUTYpOUHBL, IBUTATENIIBHYTPEHHETOCTOPaHNS,
peaxk-THUB-HOTO JBUTATEIIS.
Yuenuueckuit 3xcnepumenm, nabopamopmusie padomoi
1.13MepeHney1enbHOUTENII0EMKOCTH.

6e3 coBepuieHus: paboTel. KOHBEKIINS, TEIIIONPOBOTHOCTD, N3Ty4YEHHE.
KonuuectBo TemnoTel. TemnoéMkocTs Tena. Yoenvrasn u monsapuas
mennoémkocmu eewjecmea. YpasnenueMartiepa. Y nenbHast TEIJIOTACTOPAHUS
ToTuBa. Pacuér konmuecTBa TeIIOTH npu Tertonepenaye. [lonsarue 06
aauabaTHOM npouecce. [lepBblil 3ak0H TepMOIMHAMUKU. BHYTpeHHsIs
sHeprus. KonndecTBo TemIoThl 1 paboTa Kak Mepbl U3MEHEHUS! BHYTPEHHEN
sHepruu T]] cucremsl.
BTopoii 3aKOH TEPMOAMHAMUKY JUIsl PABHOBECHBIX MTPOLECCOB: YEPE3
3aJlaHHOepaBHOBECHOECcOCTOAHHUE T JIcMcTeMBbl MPOXOIUT €IMHCTBEHHAS
anguabara. AOcooTHasTeMieparypa. BropoiizakoHTepMo IMHaMUKU IS
HEPAaBHOBECHBIX MTPOLIECCOB: HEBO3MOXHO MEpeIaTh TEIIOTYOT OoJiee
XOJIOJHOTO Tela K Oosiee HarpeTroMy 0e3 komrieHncanuu (Knaysuyc).
HeobpaTumocTteipupoasbixipoeccoB. [ [puHINNBIAEHCTBUATEINIOBBIX
MaIIuH.
KIT. Makcumansnoe 3nauenne KITJI. [ukn Kapro. Dkonoruueckue
ACMEeKTHIMCIIONb30BaHUATEIIOBBIX IBUTaTeNel. TernoBoe3arpsizneHue
OKpY>KaloIle Cpeibl.
Texnuueckue ycmpoucmea u mexHoao2uieckue npoyeccyl: X0JI0INIbHUK,
KOHUIIMOHED, TU3eIbHBINNKAPOIOPAaTOPHBINIBUTATEINN, nAPOBAAMYPOUHA,
NONYYeHUEeC8EPXHUSKUX MeMNepamyp, YmMuIu3ayus «meniossixy omxo008 ¢
UCNONb308AHUEM
MeNn108020HACOCA, YMUIUZAYUAOUOOP2AHUHECKO2OMONIUBAONABIPAOOMKU
«mennogouyudiekmposnepeuu./[emoncmpayuu

1. VI3ameneHueTeMieparypoinprainadaTtniecKoMpaciiipeHuu.

2. Bo3aymniHoeornuso.

3. CpaBHEHHEYIEIbHBIXTEINIOEMKOCTEH BEIIECTB.

4. CnocoObIn3MeHeHU BHYTPEHHEHIHEPTUH.

5. UccnenoBanue agquabaTHoronpoiecca.

6. Komnvromepuviemooenu meniogvixosueamenell.
Yuenuuecxkuiiakcnepumenm,nabopamopnviepadbomut, npaKmukym

1. I3MepeHneynenbHONTEINIOEMKOCTH.

2. Hccnedosanuenpoyeccaocmoiganusnseujecmaa.

3. Uccnedosanueadouabamuozonpoyecca.

4. H3yyeHues3aumocesasu dHepeun MedCMONeK)IAPHO20
83AUMOOCLICMBUSL U MeMNepamypvl KUNEHUsL HCUOKOCHELL.

Tema3.ArperaTtasie cocTosiHUS BelecTBa. DazoBblenepexoapl(5S4acoB)

Tewma3.ArperatnaeiecocTosiHUsBemIecTBa. @a3oBbienepexoibi( 144acoB)




[TapooOpazoBanuen koHaeHcamus. Vicnapenue nkuneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHAsBIAKHOCTHBO31yxa. HacklieHHbIap. Y nenpHasTenioTa
napooOpazoBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhI KUIIEHHUS OT JIaBJICHUS.
Teépnoereno.Kpucrannmuueckuenamopuoierena. AHU30 TPOIUSICBONCTB

kpuctauioB.  JKuugkue — kpuctauiel.  COBpEMEHHBIE — MaTepHaJIbl.
[lnaBnenvien  KpucCTauM3aunus.  YIelbHas  TEIUIOTa  IUIABJICHHMS.
CyOnmumarus.

YpaBHEHUETEIIIOBOTOOAIAHCA.
TexuuueckueycmporicmeaunpakmuieckoenpumeHenue: TArpOMeTpu
MICUXPOMETP, KAJOPUMETP, TEXHOJIOTUH MOTY4YEHUsI COBPEMEHHBIX
MaTepHajIoB, B TOM YMCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH.
Jlemoncmpayuu

1. CBoiicTBaHACHITIIECHHBIXIIAPOB.

2. KuneHnenpumoHmKeHHOM/TaBIICHUH.

3. CrtocoObIM3MepEHHSIBIIXKHOCTH.

4. HaGnroneHneHarpeBaHus UIUIaBJIEHUSIKPUCTAIIIMYECKOT OBEIIECTBA.

5. JleMOHCTpaIMsIKPUCTAILIIOB.
Yuenuuecxkuiiakcnepumenm,nabopamopnwviepadomsot
1.I3MepeHne0 THOCUTEIIbHOMBIIAXKHOCTUBO3/TyXa.

[Tapoo0Opa3zoBanuen konaeHcanus. Mcnapenuenkunenue. Y ienbHadTeIioTa
napooOpa3oBaHusl.

Hacpliennsie 1 HeHaChIIEHHBIE TTapbl. KauecTBEeHHAs 3aBUCUMOCTh
IUIOTHOCTH U JIaBJICHUS HACBHIIIEHHOTO Mapa OT TEMIIEPaTyphl, UX
HE3aBUCHMOCTHOTOObEMAHACKHIIIIEHHOTONIapa. 3aBUCUMOCThTEMIIEPaTyPhI
KUTICHUS OT JABJICHUS B KUIKOCTH.

BnaxHnocTbBO31yXa. AOCONIOTHASIMOTHOCUTEIbHASBIAXKHOCTD. T BEpHOE
teno. KpucrammmaeckuenamopubieTesia. AHU30 TPOTIHSICBOMCTB
kprctayuioB.[ ImaBneHnenKpucTam3anys. Y AeIbHas TeTUIO TATUIABIICHHS.
Cyb6numanus.

Jlepopmayuumeépoocomena. Pacmscenueucxcamue. Cosue. Mooy

FOnea. Ilpeoen ynpyaux oeghopmayuii.

Tennosoe pacuiupenue sxcuokocmei u meeépovlx mei, 00vbEMHOE U
JuHelHoe pacuupenue. AH2apMOHUIM MEeNI08bIX KONeDaHUl Yyacmuy
8ewecmeaKaknpuiuHamen108020pacuupeHusmesn(HaKkaiecmeeHHoM
yposHe).

IIpeobpasosanuesnepeuu eghazosvixnepexooax. Y pasnenuemenniogo2o
banamuca.

llosepxnocmnoe  namsowcenue.  Koagpgpuyuenm — nosepxnocmuozo
Hamsaxcenus.. Kanunnapnvle senenus. Jlaénewue noo UCKpUBIEHHOU
nosepxuocmoio xcuoxocmu. Qopmyna Jlannaca.
TexnuueckueycmpoticmeaumexHol02UiecKuenpoyeccol KU IKUEKPUCTAILIbI,
COBPEMEHHbIE MaTePHAJIBL.

Hemoncmpayuu

TemnoBoepacimupenne. CBOMCTBaHACHIIIEHHBIXTApOB. Kunenue.

Kurnenve npy moHM>KEHHOM JIaBJICHHUH.
Usmepenuecunvinogepxnocmuozonamsicenuss. OnvimulCMblIbHbLMU
NAEHKAMU.

Cmauusanue. Kanunnapuvieasnenus. MooenunenbromoHo8CKOU HCUOKOCTIU.
CrocoObl  W3MepeHus BIaXHOCTH. VccnenoBaHue HarpeBaHus U
TUTABJICHUS KPUCTAIITUYECKOTO BEIIECTBA.

Buowioepopmayuii. Habnooenuemanvixoegpopmayuii. Yuenuueckuii
IKcnepumenm, nadopamophvie padomol, npaxmuxym Hzyuenue
3aKOHOMepHOCMelU UCNAPEHUs. HCUOKOCTELL.
H3zmepenueyoenvrotimeniomeiniasienusanvoa. zyyenueceoiicme
HACHIWEHHBIX NAPO8.




N3mepenneadbconoTHOWBIAXKHOCTUBO3/1yXaHOLIEHKaMaCChITapOBB
MIOMEIIIEHUH.

H3zmepenue ko3¢ puyuenma nogepxHocmmo20 HAmANCeHUs.
HzmepenuemooynatOnea. Hccnedosanuezagucumocmu degpopmayuu
Pe3uUn068020 00pa3ya Om NPUIONCEHHOU K HeMY CUJbL.

Paznend.Dnexrpomnamuka(224aca)

Paznend.Dnexrponnnamuka(S4yaca)

Temal.Onexrpocratuka(104acos)

Tema.1.9nexTpuueckoenosie(24uaca)

OnekTpu3aiusl Tell. DJEeKTpUUecKuil 3apsan. [[Ba Buaa 3JIEKTpUUECKHX
3apsnoB. [IpoBOOHMKH, JAWAPNEKTPUKM U MOJIYNIPOBOJHUKHU. 3aKOH
COXPAHEHUS EKTPUUECKOTO 3aps/a.
Bsaumoneiictuesapsanos.3akonKynona. ToueunbliidnekTpuaeckuizaps.
Onextpuueckoe nojue. Hanpspk€HHOCTH 3ekTpuyeckoro nojs. [Ipunimn
CYNEPHO3UIUU ANEKTPUUECKUX MOoJIeH. JINHNY HaNpsyKEHHOCTH
AIIEKTPUYECKOTO OIS,
PaboTacumnexkrpocratudyeckoromnoss.[lorenmnman. Pa3HOCTEIOTEHIINATIOB.
[TpoBOTHUKUUANIIEKTPUKUBAJIEKTpOCTaTHYeCKOMITOIE. [{uanekTprudeckast
MIPOHULIAEMOCTb.
DnexkTpoéMKocTh. KoHAeHCaTOp. DNEKTPOEMKOCTD IIJIOCKOTOKOHIEHCATOPA.
OHeprus 3apsyKEHHOTO KOHJEHCATOPA.
Texnuueckue ycmpoucmea u npaxmuyeckoe npumeHeHue. 3EKTPOCKOI,
ANEKTPOMETP, ANEKTPOCTAaTUYECKas 3alluTa, 3a3eMJICHUE
ANEKTPONPUOOPOB, KOHJCHCATOP, KOMHMPOBAIBHBIM ammapar, CTPYHHBIH
IIPUHTED.
Jlemoncmpayuu

1. YerpolicTBOM NMPUHITUIACHCTBHSIICKTPOMETPA.

2. B3anmoelicTBUEHAIEKTPHU30BAHHBIXTET.

3. DIEKTPUYECKOLIO0JIe3apsKECHHBIXTE.

4. TTpoBOJHUKHUBIJIEKTPOCTATHUECKOMIIOIE.

5. DIeKTpocTaTuyecKas3aluTa.

6. IMdNeKTpUKHUBIIEKTPOCTATHYECKOMIIOIE.

7.  3aBUCHUMOCTD ANEKTPOEMKOCTH TJIIOCKOTO KOHAECHCATOpa

oT

MJIOIIATUTIIIACTUH,PACCTOAHUSIMEK TYHUMU U TUAIEKTPUUECKO M

ITPOHUIIAEMOCTH.

8. DHeprus3apsLKeHHOTO KOHJIGHCaTopa.
Yuenuueckuiiakcnepumenm,nadbopamopnviepadomot
1.M3mepennennieKTpoEMKOCTUKOHICHCATOPA.

DnekTpuzaius Tel U e€ MpOsBIEHUA. DJeKTpuueckuil 3apsa. JlBa Buma
NEKTPUYECKUX 3apsioB. [[pOBOIHUKH, IUANEKTPUKU U MOJTYIIPOBOIHUKH.
DneMeHTapHBIN AEKTPUUECKUN 3apsil. 3aKOH COXPaHEHHUS DIIEKTPUUECKOTO
3apsja.
B3aumoneiictBuesapsnos. Toueunbiezapsipl. 3akoHKynoHa. DnekTpuyeckoe
none. Ero pelictBue Ha JieKTpuyeckHe 3apsabl.  HanpsxkéHHOCTh
anektpudyeckoro mons. [IpoOueiif  3apsan. JluHum  HanpsHKEHHOCTH
3neKTpudeckoro nojis. OTHOPOIHOE INEKTPUUYECKOE MOJIE.
[ToTeHumanbHOCTD AJIEKTPOCTATUYECKOTO TOJIS. Pa3znocth
NOTEHUMANOBU HampspkeHue. [loTeHnmaneHas »5Heprus 3apsaa B
3JEKTpOCTaTHUYEeCKOM moJjie. [loTeHnunan sneKTpoCcTaTHYecKoro IMoJs.
CB3b HAPSHKEHHOCTH
MoJIA U Pa3HOCTH TOTEHUHUATIOB JUIsI 3JIEKTPOCTATUYECKOro TOoJs (Kak
OJIHOPOJHOTO, TaK U HEOJHOPOIHOTO).
[IpuHIMIICYNEPIO3ULIMUINEKTPUYECKUXIIONEH.
Ilone moueunozo 3apsoa. Ilone pasnomeprno 3apsicenuou cepol. [lone
PABHOMEPHO 3aPANCEHHO20 o 00véMmy wapa. Ilone pasnomepHo 3apsadcenHou
beckoneunoul niockocmu. Kapmurvl 1uHUIHANPAHCEHHOCMU IMUXNOJIEU
UDKBUNOMEHYUATLHBIXNOBEPXHOCELL.
[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3apsI0B.
JusnekTpuku B 3JE€KTpocTaTHyeckoM — moje.  Jlusnektpuueckas
IIPOHUIIAEMOCTb BEIIECTBA.
KonzneHcarop. ONeKTpOEMKOCTb KOHJEHCATOpa. JIEKTPOEMKOCTb
IUIOCKOTrO KOHJIEHCATOPa.
Iapannenvroecoedunenuexonoencamopos.llociedoeamenvHoecoedunetue
KOHOeHCcamopos. JHEPTUS 3apsSKEHHOTO KOHACHCATOpA.
HeuoicenuezapsiceHHOUUaACMUYb1800HOPOOHOMINIEKMPULECKOMNOJIE.
TexnuueckueycmporicmeaumexHo102u4ecKUenpoyeccyl :3IEKTPOCKOIL,
NIEKTPO-METP, IMEKTPOCTATHUECKAs! 3aIUTA, 3a3eMJIEHUE 3IEKTPOIIPHOOPOB,




KOHJICHCATOpbl,ecenepamopBanoe I paaga.

Hemoncmpayuu

YCeTpoicTBO M MPUHIIUI IEHCTBUSL SJIEKTPOMETPA. DIEKTPUUYECKOE OJIe
3apsHKEHHBIXIIIAPUKOB. DJICKTPHUECKOCTIONEIBYX3aPsIKEHHBIXTUIACTHH.
Mooenv snexmpocmamuyeckozo eenepamopa (Ban oe [ paagha).
[TpoBOTHUKH B AIIEKTPUIECCKOM TI0JIC. DICKTPOCTATHYCSCKAS 3aIUTA.
YempoticmeoudeticmsuexonoencamopanocmosauHouunepemerHou
emMKocmu.

3aBUCHMOCTBAIEKTPOEMKOCTHITIIO CKOTOKOHICHCATOPAO TILUIONIA TUTUTACTHH,
PACCTOSIHHSI MKy HUMH H JUDJICKTPHUSCKON TPOHUIIAEMOCTH.
DHEPrusIEKTPUICCKOTOIONIA3aPsKEHHOTOKOHIEHCATOPA.
3apsaokaupa3psaokakoHoencamopaiepe3pe3ucmop.
Yuenuueckuiiakcnepumenm,nabopamopnviepadomuol,npaKkmuKym
Oyenkacungzaumooetcmeus3apsaiNCceHHbIXmell.
HabniooenuenpespawenuasnepuusapaniceHHo20KOHOEHCAMopagIHep2Uulo
U3NyYeHusl

ceemoouooa. 3yuenuenpomexaHusimoKasyeni, Co0epHcauetikoHOeHcamop.
Pacnpeoenenue pasnocmu nomenyuanos (Hanpscenus) npu
noCne008amenbHOM COOUHEeHUU

KOHOeHcamopos. lccrnedosanuepaspsaoakoHoeHcamopayepe3pesucmop.

Tewma2.IlocrossHHBIHANEKTpHYEeCKUITOK. ToKMBpa3HbIxcpenax(124acoB)

Tema2.IlocTossHHBIHANEKTpUYECKUHTOK(249aca)

DIIEKTPUUECKUNTOK. Y CIIOBUSCYILIECTBOBAHUAAIEKTPUYECKOTOTOKA.
Hcrtounukm Toka. Crita Toka. [locTOSIHHBIN TOK.
Hanpsioxenue.3akoHOMaaisyqacTKameny.

DJIEKTPUYECKOE CONMPOTUBIICHUE. Y ACIbHOE CONTPOTUBJICHUE BEIIECTBA.
[TocnenoBarenbHOE, TapaJIEIbHOE, CMEIIAHHOE COCIMHEHHUE MMPOBOHUKOB.
PaGora snexrpuyeckoro Toka. 3akoH J[xoyns—Ilenna. MomHocts
3JIEKTPUYECKOTO TOKA.

O /1CuBHYTpEHHEECONIPOTUBICHUEUCTOUHUKATOKA. 3aKOHOMAJIATIOTHOM
(3aMKHYyTOH) 2nekTprueckoi nenu. KopoTkoe 3aMbIkaHue.
DNeKTpOHHas MPOBOAUMOCTETBEPIBIXMETAIIIOB. 3aBUCUMOCTD
CONPOTHUBIICHUSMETAITIOBOTTEMIIEPATYPHI. CBEPXITPOBOAUMOCTb.
DneKTpuYeCKUuil TOK B BakyyMe. CBOMCTBA 3IEKTPOHHBIX MTYYKOB.

Cuna toka. [TocTosHHBIN TOK. Y CIOBHUS CYIIECTBOBAHUS TOCTOSTHHOTO
anekTpuieckororoka.crounnkuroka. Hanpsokenne Un 3 JICE . 3akon
Oma a1 ydacTka IeIu.

DJIEKTPUYECKOE COMTPOTUBJICHHE. 3aBUCUMOCTb COITPOTUBJICHUS OJTHOPOHOTO
MPOBOJIHUKA OT €r0 JUIMHBI U TUIOMIA/IX MONEPEYHOTI0 CCUCHMUSI.

YV nenbHOeCOnpOTUBICHUEBEILIECTRA.

[locnenoBarenbsHOE, napajuiejbHOe, CMeEIIaHHOE COCIMHEHUE
MIPOBOIHUKOB.
PacuérpasserBnénnbIxanekTpuueckuxuenent./IpasuraKupxeogha.Pabora
3IEKTPUUECKOTO ToKa. 3akoH [xoyns—Ilenna.

MOIIHOCTB 2NMEKTPHUUECKOTO TOKa. 1ennogas MowHoCms, gvloensemas Ha
pesucmope.

OJIC u BHyTpeHHEe CONPOTUBIIEHWE HMCTOYHHMKA ToKa. 3akoH Oma amis
MOJIHOM (3aMKHYTOM) AJIEKTPUYECKOM 1Ienu. MOIIHOCTh HCTOYHUKA TOKA.




[TonynpoBoanuku. CoOCTBEHHAsI U IPUMECHASI TPOBOJUMOCTh
IOJTyIIPOBOAHUKOB. CBolicTBa p—N-nepexoa. IlomynpoBotHUKOBbIE
pUOOPBL. DIEKTPUUECKUI TOK B paCTBOPAX M PaCIUIaBaX JIEKTPOIUTOB.
DNEeKTPOIUTHYECKAS IUCCOLUALINA. DIEKTPOIIU3.

OnexTpuyecKuiToKBrazax.CaMocTosTeIbHBIMMHECAMOCTOATEIbHBIN P3PS,

Momnnus. ITnazma.
Texnuueckue ycmpouicmea u npaKmuyeckoe npumeHenue . aMInepmMerp,
BOJILTMETP, PEOCTaT, ICTOYHUKH TOKA, JJIEKTPOHArpeBaTeIbHbIE
puoOOoPHI,
AJIEKTPOOCBETUTEIBHBICTTPUOOPHI, TEPMOMETPCONIPOTHBIICHH S, BAKYYMHBIN
JTNOJ1, TEPMUCTOPHI U (POTOPE3UCTOPHI, TTOJTYITPOBOTHUKOBBIN JTHO/I,
rajibBaHuKa. /[emoncmpayuu

1. V3mepeHunecuIbITOKanHATIPSHKEHUS.

2. 3aBHUCHUMOCTHCOTTPOTUBJICHHUSIIMITMHIPUIECKUXTTPOBOTHUKO

B OT JUIMHBI, TUTOIIA/IA TTONIEPEYHOTO CEUEHUS U MaTepHuaa.

3. CMenraHHO€COeTMHEHHETTPOBOHUKOB.

4.  Tlpsmoemsmepenned/]C.KopoTkoe3aMbikaHHEr aTbBAaHUUECKOTO

3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

5. 3aBUCUMOCTHCONPOTUBICHUSIMETANIOBOTTEMIIEPATYPHI.

6. I[IpoBOAMMOCTHANEKTPOIUTOB.

7.  HckpoBoipa3psaunpoBOIUMOCThBO3TyXa.

8.  OIHOCTOPOHHSSTPOBOIUMOCTHANO/A.
Yuenuuecxkuitaxkcnepumenm,nabopamopuviepadomut

1. 3ydyeHnecMenIaHHOr0COEAMHEHUAPE3UCTOPOB.

2. Nameperned JICHUCTOYHMKATOKAW €rOBHYTPEHHETOCOTIPOTUBIICHHSL.

3. Habmronenueanexkrposunsa.

KopoTtkoe3ambikanue.

Komnoencamopeyenunocmosnno2o moxka.
TexnuueckueycmporicmeaumexHoI02u4ecCKUenpoyeccol :aMInepMerp,
BOJILTMETP, PEOCTAT, CYETUUK NIEKTPUIECKOU SHEPTUM.
Hemoncmpayuu

N3mepenunecunbITOKauHANPSHKEHUS.
HccnedosanuesagucumocmucunblmokaomuanpsiceHusoIsApe3ucmopa,
JIAMNbl HAKATUBAHUS U C8EMOOU0OA.
3aBUCHMOCTHCOTTPOTUBIICHUSIIIIUHIPUIECKUXITPOBOTHUKOBOTJIUHBI,
IUIONIA/I NIOTIEPEYHOT0 CEeUEHUs U MaTepHraa.
HccnedosanuesagucumocmucunbimokaomconpomueieHUANPUnOCmoaHHOM
HAanpsACeHUuU.
[Tpssmoen3mepenned J1C. KopoTkoe3aMbIKaHHETaJIbBAHUYECKOT0JIEMEHTA
U OLIEHKa BHYTPEHHETO conpoTuBieHusl. Cnocodwvl coeouHenus
ucmoynuxos moka, 3/C 6amapeil.

Hccneoosanuepasznocmu nomenyuanoemexncoynonocam UCmo4HuKd
MOKa om Cuibl MoKa 6 yenu.
Yuenuueckuiiakcnepumenm,nadopamopnviepadomut, npaKmuKym
Hccneoosanuecmeuanno2ocoeOurenuspesucmopos.
H3zmepenueyoenbHo2oconpomueneHuanpo8ooOHUKO8.
HccnedosanuesagucumocmucunbimokaomanpsiceHus0AIaMnbl
HAKATUBAHUSL.
Yeenuuenuenpeoenausmepenusamnepmempa(gorommempa). Usmepenue
OJIC u BHyTpEHHETr0 CONMPOTHUBJICHHS KICTOYHUKA TOKA. HMccredosanue
3asucumocmu I/{C canveanuyecko2o snemenma om epemeHu npu
KOPOMKOM 3AMbIKAHUU.

HUccnedosanuepasnocmu nomeHyuano8mexcoynoiocamuy UCMoyHuUKa
MOKA OM CUlbl MOKA 8 YEenu.
HUccnedosanuesasucumocmunonesHoumMowHOCMUUCMOYHUKAMOKAOM
CUTIbI MOKA.

HaGmonennesnexrponusa

Tema3.TokuBpasHeixcpenax(64acon)

3HeKTpI/I‘leCKaﬂ MMPOBOAUMOCTL Pa3JIMYHBIX BCHICCTB. SJIGKTpOHHaH
MpOBOANMOCTD TBépI[LIX METaJIJI0B. 3aBHCHUMOCTH COIIPOTUBJICHU A
MCTAJIJIOB OT TEMIICPATYPHIL. CBCpXHpOBOI{I/IMOCTB.




Onekrpuueckuid TOK B Bakyyme. CBOHCTBa 3JEKTPOHHBIX ITYYKOB.
[omynpoBognuku.  CoOCTBEHHass HW  HpPUMECHAas  MPOBOJUMOCTh
noJIynpoBoHUKOB. CBolictBa p—Nn-niepexona. [losynpoBoaHUKOBBIE
npuOOpsl. DIEKTPUYECKUH TOK B 3JEKTPOJHUTAX. OJIEKTPOIUTHYECKAs
JTUCCOIManus. DIEeKTposn3. 3akoHbl Dapajes s AJIEKTPOIu3a.
DneKTpuYecKuii TOK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSI TEIBHBIN
pa3psan. Paznuynble TUIIBI CAMOCTOATENBHOTO paspsana. Moinus. [nasma.
Texnuueckue  ycmpoticmea u  npakmuyeckoe  NpUMeHeHUue:
razopaspsiHbie JIaMIIbl, AJIEKTPOHHO-JIyueBas TpyOKa,
MOJIYTIPOBOJIHUKOBbIE ~ MPHOOpPBI:  TMOJ, TPaH3UCTOp, (POTOIMOL,
CBETO/IMO; TallbBaHUKA, pa)MHUPOBAHNWE MENH, BHIIUIABKA aTIOMUHUS,
JNEKTPOHHAs! MUKPOCKOIIHSI.
Hemoncmpayuu
3aBUCHUMOCTHCONPOTHUBIICHUAMETAIIIOBOTTEMIIEpaTyphl. [IpoBoiMOCTD
3JIEKTPOJIUTOB.
3axonvianekmponuzaDapades. UckposoupazpsounposooumMocmseo-0yxd.
CpasHenue npogoouMocmu Memaios U NOIynpo8oOHUKOS.
OOHOCTOPOHHSSIIPOBOJUMOCTBINOIA.
Yuenuueckuit skcnepumenm, nabopamopnuie pabomot, npaKmuKym
HaGmronenne osnextponusa. HMzumepenue 3apiaoa  00HOBANEHMHOZO
UOHa.
HccnedosanuesagucumocmuconpomusieHusmepmopesucmopaommem-nepa-

Mypol.
CHAmMuUEe8oIbmM-aMnepHotXapakmepucmukuouood.

OU3NYECKUUITPAKTUKYM(164acos)

Cnocobul usmepenus puzuyecKux 8e1utuH ¢ UCNOIb308aHUEM AHATI0208bIXU
YUpPosvIX UIMEPUMENLHBIX NPUOOPOS U KOMNBLIOMEPHBIX 0AMYUKOBbIX ClU-
cmem.  Abcomommuvle U OMHOCUMETbHBIE — NOSPEUHOCU — USMEPEHUl
Qusuueckux geruuun. Oyenka spanuy nocpeutHocmetl.
IIposedenuexoceennvixuzmepenull, Uccie008aHUU3ABUCUMOCMENPU3U-
YeCKUX 8eIUYUH, NPOBEPKA NPeONONCEHHbIX cunomes (8b100p uz pabom,
ONUCAHHBIXBMEMAMUYECKUXPAZ0ENaX« Y UeHUUeCKUUIKCnepUMEeHM, 1a-
bopamopnubie pabomvl, NPAKMUKYM»).

PezepB(2uyaca)

Pezeps(10uacoB)




TemaTn4veckoe INIAHUPOBaHUE 10knace

ITporpammHoOe cozepxaHue

Kon- Pa3znen 1: Hayunsble MeTOAbI MO3HAHUA 2/54 Kon-o
BO 9acoB
4acoB Ha
Ha yriyomn
6a3OB €H HOM
OM YPOBHE
YPOBH
e
1 dusnka—Hayka o mpupoje. Haydasie MeTo1bI MO3HAHUS OKpYXKaroiiero Mmupa. Poib skcriepuMenTa U TEOpUH B MPOIIECCE TTOZHAHUS 1
MPUPOAbL. DKCIIEPUMEHT B pusnke. MoaenupoBanue GuU3NUECKUX SBICHUN U MPOLIECCOB.
JlemoucTparmu 1. AHamoroBbie U ITU(POBBIE H3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TaTIUKH.
1 Hayunsie runoressl. ®usndeckue 3aK0HbI U T€OpUU. ['paHUIIBI IPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB. 1
[Tpunnun coorBeTcTBUA. Ponbu MecTo ¢usnku B GOPMUPOBAHUHM COBPEMEHHOW HayYHOU KapTUHBI MUPa,B MTPAKTUUECKON
NEeITENbHOCTH JTIOIEH.
CnocobviuzmepenusauzuiecKkuxeeruyuH (aHai0208bleuyudh)posie 1
usMepumenbHvlenpubOpbl, KOMNbIOMEPHHLIEOAMUUKOBbIECUCTIEMDBL).
Toepewnocmuusmepenutichuzuyeckuxeenruyun(adcontomuanu
OMHOCUMENbHAS).
MooenuposanueguzuneckuxasieHUUUNpoyeccos(MamepuatbHas 1
MOYKa, abCoNOMHOMBEP DOEMEN0, UOEAbHAANCUOKOCHb, UOCAIbHBIISA3,
MOYeUHbIU3APSLO0).
Jlabopamopuaspaboma: MzmepeHuecunblmoKauHanpajceHus8yenu 1
HOCMOAHHO20MOKANPUNOMOUUAHATIO208bIXULUPDOBLIX
usMepumenbHvlX NpUbOpPOas.
Tema: Mexanuka  18//354
2.1 Kunematuka4/104
1 Mexannueckoe aBrxeHre. OTHOCUTEIBHOCTh MEXaHUYECKOTO

neukeHus. Cucrema orcuéra. Tpaektopus. [lepemenienue,
CKOPOCTb (CpeAHsIsi CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHHE MaTEepUAIIbHON TOYKH, UX IPOEKIMU HA OCH
CHUCTEMBIKOOP/IMHAT.




CrnosxeHue nepeMelieHni U CII0KEHNE CKOPOCTEM.
PaBHOMEpPHOEHPABHOYCKOPEHHOECIIPSAMOJIUHENHOEIBUKEHHE.
I'paduky 3aBUCUMOCTH KOOPIUHAT, CKOPOCTH, YCKOPEHHS,
IIyTU U IEPEMELIEHHS] MAaTePHaIbHON TOUKH OT BPEMEHHU.
CBoboaHOE MazieHue.

Y ckopeHrecBo00 THOTOTIaICHI

a1,

Heusicenuemena,6poueHHO20n00Y 210 MKSOPUZOHMY.

3asucumocmovroopouHam, cKOpoCcmuu YCKOpeHUus MamepuaibHou
MOYKUOM 8peMeHU U UX 2paghuru

Pewenue 3a0aunomeme «/{susicenue mena,opoueHno2o nooy2iom K
20PU3OHMY»

KpuBoimHeliHOenBM)EHNE. [[BUKEHNEMAaTEpHATbHOUTOUKH
10 OKPYKHOCTH € IOCTOSTHHOW IO MOAYIIIO CKOPOCTBIO.
VYrioBast CKOpoCTh, TMHENHAs CKOpocTh. [leprosa u yactora
oOpamieHus. LleHTpocTpemMuTeIbHOE YCKOPEHHE

JlabopaTtopHas pabota: M3yueHneHne paBHOMEPHOTO
JIBYDKEHUS C LIENBIO OTIPEICIICHUs] MTHOBEHHOM
CKOPOCTH.

LlenmpocmpemumenvHoe (HopmanvHoe), KacamenbHoe
(maneeHyuanIbHOe)UnoIHOeyCKOPEeHUEMAMEPUATbHOUMOYKU

Pewenuezaoau

Jlabopamopnaspaboma: Hccredosanue3agucumocmunepuooa
00paweHUsi KOHUYeCK020 MAsIMHUKA OM €20 napamempos

2.2 Iunamuka 7/104 2.3 CraTuka

[TpununotHocurenbHocTul anunes. [ lepBoiiizakoH
Hrrotona.MlHep1inanbHbIECUCTEMBIOTCUETA.

Maccarena.Cuna. Ilpuanuncynepnosununcui. Bropoi
3akoHHbIOTOHAIIMaTepUaIbHONTOUKU. TpeTuii3akox
HeroTona a1 MaTepuanbHbIX TOUEK

Heunepyuanvnviecucmemviomcuéma(onpeoenenue,npumepsi). Bec
mena, O8UNCYUe20Csl C YCKOPEeHUEeM




Cratuka( 1u34)Crnoowcenuecun, npuiosHceHHbIXKMEEPOOMYmery.

Craruxa(2uz4)lJenmpmsocecmumena.

3akoHM BceMHpHOTro Tsrorenus. Cuna tsoxectu. [lepBas
KOCMHYECKasi CKOPOCTh

Cunaynpyrocru.3akosl yka.Becrena.

IKBUBANEHMHOCMbEPABUMAYUOHHOUUUHEPMHOUMACCHL. 3A8UCUMOCTL
YCKOpeHUsi cC60000H020 NAOEHUsL OM 8bLCOMbL HAO NOBEPXHOCMbIO
nianemvl U 0m 2eocpaguyeckou wupomsl. [leudsxcenue HebecHvlx mei
u

uxcnymnuxos.3akonwviKennepa.

Jlaenenue. I uopocmamuuecrkoeoasnenue. CunaApxumeoa

PemeHue3a0au0meme«ﬂuuamuka»

Tpenue.Bunsitpenust (mokosi, CKOIbXeHUs, kaueHus ).Criia
Tpenusi. Cyxoe TpeHue. Cuiia TpeHUs CKOJIbKEHUS U CUJia
Tpenus nokos. Koapdumnment

TpeHus.Cuina conpoTUBIICHUS NP IBKEHUH TEJa B
AKUJKOCTU WM Trase.

[TocTynaTenbHOE M BpalaTelibHOE IBHKEHUE a0COIIOTHO
TBEPJIOTO TeNa.

MOMEHT CUJIbl OTHOCHUTENBHO OCH BpanieHus. [lnedo cuibl.
YcioBus paBHOBECUS TBEPIOTO TeENA.

(Craruxa3uzd) Vcemouuusoe, neycmotiuugoe, 6e3paziuiHoe
pasHosecue. Jlabopamoprnas paboma: Hzmepenue kospduyuenma
MpeHUANogeIUdUHey2108020k03P puyuenmaszasucumocmuFmp(N).

Ipakmuxym« M3mepenuepasrnooeiicmayoueticunnpuo8u’ceHuu
OpycKka no HAKIOHHOU NIOCKOCUY

Ipakmuxym«M3mepenuepasrnooeiicmayoueticunnpuo8u’ceHuu
OpycKka no HAKNOHHOU NJIOCKOCMUY




JlabopaTopuasipabora «/ccnenoBanue yeIoBHIPABHOBECHUS
TBEPAOTO TeJIa, UMEIOLIETO OCh BPAILICHUSY.

(Crarukaduz4)JlaboparopHaspadboTa«3ydeHneycTONYHMBOCTH
TBEPJIOTO TEJIa, UMEIOUIETO TUIOIIAAb OTIOPHIL.)»

2.4 3akoHbIcoOXpaHeHUsIBMexaHuke6/10uac

Nmnynsc MaTepuanbHOU TOUKHU (Tella), CHCTEMBI Ma-
TepHaJIbHBIX TOYeK. MIMIysIbC CUJIBI U UBMEHEHUE UM-
mynbcaTesna. 3aKOHCOXpaHEeHUAUMITYJIbca. PeakTuB-Hoe
JIBUOKEHUE

Momenmumnynvca mamepuanvrou mouxu.llpeocmaesnenueo
COXpaHeHUU MO-MEeHMa UMNYIbCA 8 YEHMPATIbHBIX NOJSX.

Lenmpmacc. Teopemaoosudrcenuuyenmpamacc.

PemeHue3a0alm0meMe«3a1<0HcoxpaHeHuﬂuMnyﬂbca»

PaGoracuinsr. MOIIIHOCTH CHITEL.

KunetnueckassneprusiMmarepuanibHOUTOUKH. Teo-pema 00
W3MEHEHUH KUHETUYECKOW SHEPTHH.

Pabomacunvinamanomunaxoneynomnepemewjenuu.l paguvecxkoe
npeocmasiieHue pabomsi CUbl.

Tpakmuxym« Hzmepenueumnynbcamena nomopmMo3HOMYNYmu. »

Tpakmuxym« Hamepenueumnynbcamena nomopmMo3HOMYNnymu. »

[ToTenumanpHas sueprud. [loTeHunanpHast SHEPTUs yIpyro
neGpopMUpOBaHHOM npy)uHBL. [loTeHIIManbHAas SHEPTUS TeNa
BOIM3U noBepxHOCTH 3emin. [loTenuuanbHbie U
HEMOTEeHUHUATbHbIeCUIIBL. CBA3bPA0OTHIHENOTEHI[UATbHBIXCHUIT
C U3MEHEHHEM MEXaHUUECKON YHEPTHH CUCTEMBI Tell

3aKOHCOXPaHEHUSMEXaHUUYECKONAHEPIUU. Y IPYTHen
HEYNpYyrue CTOIKHOBeHUs. JlaboparopHas
paboTa«l3yueHreadCcoIOTHOHEYIPYTOro yaapac MOMOIIBIO
JIBYX OJIMHAKOBBIX HUTSHBIX MAsITHUKOB)




HomenuuaﬂbHaﬂaHepeuﬂmeﬂaeo()HopO()HOszaeumaquHHOMnOﬂe.
HOmeHlxﬂlaﬂbHCl}ZSH€p2uﬂmeﬂCZ@ZpaGumaI/[MOHHOMI’IOJZ€00H0p0aH020

wapa(enympuugnewiapa). Bmopaskocmuueckasckopocmo. Tpemos
KOCMUYECKASICKOPOCHb.




YpasnenuebepryinuonaudeanbHOUMCUOKOCMUKAKCIeOCMEUE3AKOHA
COXpaHeHUs MEXAHUYECKOU IHEPIUU.

Jlabopamopnaspaboma«OnpedeneHuepabomulcuniblmpeHusnpu
08UdICeHUU meld NO HAKTOHHOU NIOCKOCHU. »

Pa3nen3: Mousiekyasipuasi Gpu3uka u repmoanHamMuka 24/49

3.10cHOBBI MOJIEKYJISIPHO-KMHETHYeCKOH Teopuu9/15

OCHOBHBIEIIOJIOKEHUSMOJIEKYIIIPHO-KUHETUUECKONTEOPUUHI
WX OIMBITHOE 000CHOBaHUE. BpoyHOBCKOE JBUKEHHE.
Hudpdy3us. Xapakrep IBUKEHUS U B3aUMOAEUCTBUS YaCcTHUIL
BelecTBa. MoAenuCcTpOeHUATa30B, KUAKOCTEUUTBEP IBIXTEIN U
00BSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE dTHX MOJEIEH.

Macca u pazmepsl Mosekyi. KosimuecTso BenecTsa.
[TocrossanasABoraapo. TemtoBoepaBHoBecue. T emnepaTypau
e€ m3mepenue. [llkana remneparyp Llenscus

Pewenues aoau

Pewenue 3a0au

Jlabopamopuas paboma: Hccnedosanue npoyeccaycmanosietiist
MeN08020PABHOBECUANPUMENTIO0OMEHEMENCOY2OPAUEUUXOIOOHOU
800011

Monens uneanbHoro raza. OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-
KMHETUYECKOUTEOPUHUICATbHOTOTa3a.

AOGconroTHas TeMIieparypa Kak Mepa cpeiHell KHHETHYeCKOM
SHEPTrUU TEIUIOBOTO ABUKEHUS YaCTHI]
ra3a.lllkana remneparyp KenbBuna.

MooenvuoeanvruozocazasMKT:yacmuyvleazadgudicymes xaomuiecku
U He 83auMO0eticmeyiom opye ¢ Opy2om

CesazvabcontomuotimemnepamypolmepmoouHaMU4eCKOUCUCMEMbICO
cpeonell KUuHemu4eckoll sHepeuell NoCmynameibHo20 menio8o2o
08UdICEHUsL €€ uacmuy




Pewenuesaoaunomeme« OcnognoeypagneHuemonekyiapHo-
KUHEeMUYecKol meopuuy

I"azoBeIe3akoHbl. Y paBHeHHEMeH enieeBa—KianeipoHa.
3akoH JlanpTOHA

I/I3OHpOHCCCI)IBI/IIICELHI)HOMFa3€CHOCTOSIHHI:IMKOJIH‘IGCTBOM
BCIICCTBA

Tpaxmuxym« M3yuenueusomepmureckoeonpoyecca (pekomeHoo8aHo
UCNOIbL308aAHUE YUDPOBOTU 1abopamopuL) »

Ipaxmuxym« M3yuenueusomepmureckoeonpoyecca (pekomeHoo8ano
UCNonb308aHUe YUppoasol 1abopamopuu)y»

Pewenuezaoaunomeme«l azo8vlezaxonvy

I'paduueckoe mpeacTaBiIeHHE H30MPOIIECCOB:M30TEPMA,
M30X0pa,n300apa.

JlaGoparopraspabora: OnpeneeHIeMacChIBO3TyXa B
KJIACCHOM KOMHATe Ha OCHOBE M3MepeHuil 00bEéMa
KOMHATBI, JaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

Jlabopatopraspabora«l3yuenne nzoo6apHoromnpoeccar

Pewenue 3a0au no meMe«Hsonpoueccweu()eaﬂbﬂomeme C
NOCMOAHHbIM KOJzuttecmeomeeu;ecmea.Fpaqbuttecxoenpedcmaeﬂeﬂue
uszonpoyeccos. usomepma, u3o-xopa, u306apa»

Pewenue 3a0au no meme «H30np0ueccw 6 UdeanbHoOM 2aze ¢
NOCMOAHHbIM KOJIU4YeCcmeom eeuiecmed. Fpacj)uqecme npedcmaeﬂeﬁue
usonpouyeccos. usomepma, uzoxopa, u306apa»

Oboowarowuitypoxnomeme« OCHOBLIMONEKYAAPHO-KUHEMUUECKOT
meopuuy

3.2 Tepmoaunamuka. TensioBbie MammHbI(20)

OcHoBbl TepmoguHamuku (10)

TepMOI[I/IHaMI/I‘{eCKaH CHUCTCMA. BHYTpeHHSISI QHCPIuAa
TCpMOI[I/IHaMI/I‘{eCKOI‘/'ICI/ICTeMBII/ICHOCO6BIeéI/13MeHeHI/I$I.
KonmuecTBo TEIIIOTHI U pa60Ta.

BHy’Tp CHHAAOHCPI A0 JHOATOMHOT O ICAJIbHOT'OI'a3a.

3aoanuesnewnuxycnoeui onal/[cucmemol. Bhewnueugnympennue
napamempuwi. Ilapamempul T/[cucmemvikakcpeonue3naueHuaseuduH,
ONUCHLIBATOWUX €€ COCMOAHUE HA MUKPOCKONUYECKOM YPOGHE.




Hynesoenauano mepmoounamuru. Camonpouseonvraspenaxcayusal]]
cucmemvl K menio8oMy pasHOBECUIO.

Mooenv udeanvrozo 2aza 8 mepmooOuHamuke — CUCeMAa YPAGHEHULL:
ypaeuenue Menoeneesa—Knanetipona u evipascenue 01 6HympeHHetl
9HepauuU. Y cro8uanpumMenumMocmudsmoumooenu. HU3KAAKOHYEeHMpayus
yacmuy, 8blCOKUe memMnepamypol

Buapr TCIIonepeaavyun: TCrjIonpoBOJHOCTb, KOHBCKIHA,
I/I3J1y‘-IeHI/Ie.YIICJII)HaﬂTCHJIOéMKOCTI)BGHICCTBa. KomunuecTtBo
TCIIOTBIITPUTCILIONICPCAAYC.

[Tonsarueobaanadbarnommporiecce.llepBriiizakoH
TEPMOANMHAMHUKN

Ksazucmamuueckueunecmamuieckuenpoyeccoi.
Dnemenmapuaspabomasmepmoouramuxe. Boruucienuepabomuino
epaghuxy npoyecca na pV-ouacpamme

Yoenvnasumonapnasmennoémxocmusewecmsa. YpasuenueMaiiepa

Yoenvnasamennomaczopanusmonnusa. Pacuémronuuecmsameniomoi
npu menyonepeoaue

[TpuMeHeHHe epBOTO 3aKOHA TEPMOIMHAMUKH K
m3omnporeccam.l padpuueckassuaTEepIpeTannsIpadOTHITa3a.

Bropoiizakontepmoannamuku. HeobparuMocThIIpoIiecCOBB
MIPUPO/IE.

PemeHuew()attnomeme«ﬂpumenenuenepeoeomxona
mepmoduHamuKu K Uzo-npoyeccamy

KonuuecmsomennomuviupabomaxakmepviuzmeneHUABHYMpeHHell
anepeuuT/[cucmembl

BmopouzakonmepmoOuHamMuKuoIsAHepasHO8ECHbIXNPOYECCO8:
HeBO3MOJICHO
nepeoamvmenyiomyomooieexosio0Ho2omenaxkboieenazpemomyoes
xkomnencayuu (Knaysuyc).




DKOJIOTUYECKHE MTPOOIEMBITEINIO HEPT e THKH.
JIabopaTopuasipabora«l3mMepeHneyneIbHOUTEIIO-EMKOCTIY

JIaboparoprasipaboTa: M ccienoBaHUepoIeccaoCThIBAHU I BEIECTRA.

Ipaxmuxym«.Hccnedosanueaouabammozonpoyecca»

Ipaxmuxym«Hccneoosanueaouabammnozonpoyeccay

Oboo6warowuiiypoxknomeme« OCHOBbIMEPMOOUHAMUKUY

3.3Arperatubie cocTosiHusI BemecTBa. ®a3zoBbie nepexonbis/14

ITapoo6pa3zoBannenkoHaeHcanys. VicnapeHnenKuIeHue.
AOCOIIOTHAs M OTHOCHUTENbHAS BIAKHOCTh BO3yXA.
Hacprimennsiiinap

VY nenpHagTEIIIOTAIapooOpa3oBaHusl. 3aBUCUMOCTh
TEMIICPATYPBIKUIICHUAOTAABIICHUS.

Hacwviwyennvie u nenacviuyennvie napvl. Kauecmsennas zasucumocms
HIOMHOCMUU OA8IeHUs. HACLIWEHHO20 Napa Om memnepamypol, ux
He3a8UCUMOCb OM  00béMA HACBIWEHHO20 napd. 3a8ucumocmb
memnepamypbl KUneHusi om 0asileHus 8

JHCUOKOCTIUL.

Pewenuezaoaunomeme« A6coniomuasuomuocumenbHasenadCcHOCby

Jlabopamopnasapaboma«H3yuenuecsolicmeHacbiuyeHHbIXNAPOs. »

Tsépnoereno.Kpucrammnueckue namopdueierena.
AHU30TPOMUACBONCTBKPUCTAILIIOB. JKUAKUEKPUCTAIIIBI.
CoBpemeHHbIE MaTepHaIbI.

[TnaBneHrenKprcTaIIU3aUs. Y ISTbHAATEIIOTAILIaBIICHU .
Cybnumanus. YpaBHEHHE TEIJIOBOTO OalaHca.

Hepopmayuumeépoozomena. Pacmsicenueucocamue. Cogue. Mooy
FOnea.Ilpeoenynpyauxoegpopmayuii.

Tennogoepacuiupenuexrcuokocmenumeépovixme,00bEMHoeu
JIUHetiHoepacuiupetue.




AHeapMOHuammenfz06bzxKOJze6aHuL?uacmuueemecmeaxaknpuqmta
menjo6020 pacutupeHus meil (Ha Ka4iecmeeHHOM ypoeHe).

JIabopatopaspabdoTa «3MepeHHEOTHOCUTEIHHOM BIAXKHOCTH
BO3JIyXa.»

Jlaboparopasipadbota«zmepenre moaynstFOHra»

O06001IarIUIYPOKITOTEMEKATPETaTHBIECOCTOSTHUS
BEIIECTBA»

IIpeobpazosanuesnepeuuspasosvixnepexooax. YpasHerue
mensi06020 banauca.

Tosepxnocmuoenamsaxcenue. Kosgpgpuyuenmnosepxnocmnoz2o
Hamsaxcenus. Kanunnapnvle senenus.

Jlasnenuenoouckpusiénuounosepxnocmoroxcuokocmu. Popmyna
Jlannaca.

Pa3nend Daexrpoaunamuka 22/55

4.1 JaexkrpocraTuka 10/

4.1 DaexrpuyeckoenoJe 25

DJNeKTpu3alus Tell. OJEeKTpUYecKud 3apsa. [IBa Buma
ANEKTPUYECKUX 3apsaoB. [IpOBOTHUKH, TUANIEKTPUKH U
MOJIYTIPOBOAHUKH. 3aKOHCOXPAaHEHUSAAIEKTPHUUECKOTO
3apsaa.B3anmoneiicteuesapsanos.3akonKymnona. ToueunbIit
AIEKTPUYECKUI 3apsil.

Dnekrpudeckoenosie. HanpsxkEHHOCThAIEKTPUUECKOTOTIONS.
[TpunIMn cynepno3uiuu 31eKTpudecKux nojieu. Jinauu
HaMPsLKEHHOCTH JIEKTPUYECKOTO TOJIS.

Tonemoueunocosapsoa.llonepasHomeprosapsidicennoiicgheput.Ilone
PABHO-MEPHO 3APANCEHHO20 N0 00bEMY wapa

Ilone pasHomepro3apsaiCceHHOUOECKOHEUHOUNIO0CKOCIU

Pewenuezaoau

Pa6OTaCI/IJ'I3J'IeKTp0CTaTI/I‘-IeCKOFOHOJ'IH.HOTGHL{H&H.P&SHOCTL
IIOTCHIIMAJIOB

HpOBO,[[HI/IKI/II/II[I/IBJ'ICKTPI/IKI/IBBJICKTPOCTaTI/I‘{eCKOM noJe.
Z[I/IC-)J'ICKTpI/ILIeCKaH IMPOHNUIACMOCTh.




Homenuuaﬂbyocmb ANEKMpocmamudecKoco noJjiA. HomeHL;ucwbHaﬂ
IHep2us 3ap;zda 6 JdjleKkmpocmamuiecKom noJie.

KapmunvinunutinanpascénHocmusmuxnoneuuskeunomeHyuaibHuix
NOBEPXHOCMEI.

Oonopoonoesnekmpuueckoenoe. C653bHaANPAHCEHHOCMUNONAU
PA3HOCMU NOMEHYUANO8 OIS DIEKMPOCMAMUYEcK020 noas (Kaxk
00HOPOOHO20, MAKU HEOOHPOOHO20).

OnexrpoéMkoctb. Konaencarop.

OneKTpOEMKOCTBIIOCKOTOKOHIEHCATOpa. DHEPIrUs
3apsHKEHHOTO KOHJIEHCATOpa

Ilapannenvnoecoedunenuekonoencamopos

TlocnedosamenvroecoeOuneHueKoHOeHCamopos

Jlabopamopnas paboma: Pacnpedenenue paznocmu nomenyuanos
(HanpsaICeHUs) NPUNOC1e008amenbHOMCOEOUHEHUUKOHOEHCAMOPO8.

JlaGopatopraspaboTa«lizmepeHnesTeKTPOEMKOCTH
KOHJICHCATOPA.»

O06o0maromuii ypoKnoTeMe«JIeKTPOCTATUKA

O0600mamMUypOKIOTEMEC IIEKTPUICCKOCTIONE)

ﬂ@quceHu%apﬂcheHHOlzllacmul/;bl600H0p00HOM3JZ€Kmpull€CKOMl’l0ﬂ€.

Jlabopamopnaspaboma«Habnooenuenpespawenusisnepeuu
3aPSANCEHHOLOKOHOCHCAMOPABIHEPSUIOUTIYYEHUACEEMOOUOOA. »

Pewenuezaoau

TexHuueckue ycTpoiicTBa U NpaKTHYECKOE TPUMEHEHHE:
AIIEKTPOCKOIL,AIEKTPOMETP,dIEKTPOCTaTHIECKAS3AIIHTA,
3a3eMJICHHE AIIEKTPONPUOOPOB,

TexHuueckue yCTpOMCTBA U IIPAKTUYECKOE
IIPUMEHEHHE: KOHIEHCATOP, KONMMPOBAIbHBIN
anmnapar, CTpyWHbIN IIPUHTED

Texnuueckue ycmpoucmea u NPaKmuyeckoenpumeHenue; KOHOeHCamop,
KONUPOBATIbHBIL annapam, cmpyuHslil npunmep, 2eHepamop Ban Oe
I'paacgha.




PemeHueaadaltnome:zwe(GJzeKmpuqeamenOﬂe»

PemeHueaadaltnome:zwe(GJzeKmpuqeamenOﬂe»

Oboowarowutiypoknomeme« eKmpudecKkoenoney
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DNEKTPUUECKUNUTOK. Y CIIOBUSCYIIECTBOBAHUS
AJIEKTPUYECKOTro Toka. MIcTOUHMKH TOKa.

Cunaroxka.lloctosunsliitok. Hanpsokenue.

HanpsocenueUu3/{CE

UpaxmuKyM«Hccvzedoecmue3a6ucu/vzocmucwzblmOKaom
Hal’lp}ZcheHuﬂaflﬂJlaMl’lblHaKaJZMSCZHM}Z. »

HpaxmuKyM«Hccvzedoecmue3a6ucu/vzocmucwz bIMOKAONMHANPAINICEHU
0151 JIAMNbL HAKAAUBAHUS. »

3akoHOMaIIs1yqacTKALIeH.

DJEKTPUYECKOE COMTPOTHUBIICHUE. 3aBUCUMOCTHCONPOTHUBIICHUS
OJIHOPO/THOT OIIPOBOAHUKAOTET OUTHHBIUTIIONIAIUIIOTIEPEYHOTO
CeUeHUsL.

Y AenbHOECONPOTUBIICHUEBEILIECTBA.

Ilo CJICA0BATCIIBHOE, IMapaJlZICIIbHOC COCANHCHUC ITPOBOIHUKOB.

CmMmenianHoe COCAUHCHHE IIPOBOJHNKOB

KOHOeHcamopeuenunocmo;mnoeomom

Te)CHM‘l€CKM€yC‘mpOﬁC‘m661um€XHOﬂ02MUeCKM€np0L;€CCbZ.'aJI/lnepMemp,
soJlbmmenmp, peocmam, C4emiuKk 3JZ€KmpM1l€CKOZZ IHepcuu

Pewenuesadaunomeme«3axonOmaonsyuacmrayenuy

Pabotasnexktpudeckororoka.3akon/xoyns—IleHua.
MOIHOCTB 2JIEKTPUYECKOTO TOKA.




O /1CuBHYTpEHHEECOPOTUBICHUEUCTOUYHUKATOKA. 3aKOH
OmMa 1t TOJTHOM (3aMKHYTOM) 3JIEKTPUUYECKOM 1IEMH.
Kopotkoe3ambikanue.

Pacuémpaszeemenénnvixonekmpuuecxkuxyeneil. [ IlpasunaKupxeogha

Pacuémpaszeemenénnvixonekmpuueckuxyeneil. [ IlpasunaKupxeogha

Pacuémpaszeemenénnvixonekmpuueckuxyeneil. [ IlpasunaKupxeogha

Toxu B pa3nn4HbIX cpenax 6/15

DNEeKTPOHHAATIPOBOIUMOCTETBEPIBIXMETAIIIOB.
3aBUCUMOCTHCOMTPOTUBIICHUSIMETAINTIOBOTTEMIIEPATYPHI.
CBepXnpoBOANMOCTb.

DnexTpuyeckuiToKkBBaKyyme. CBOHCTBadIEKTPOHHBIX
ITy4KOB.

3asucumocmsbconpomusneHusMemanio8ommemMnepamypbl.
Csepxnposooumocmo.

PewenuepacuemnvixzadaucasnozadanHouuHes8HO3a0aHHOU
Gu3zu1ecKoliMO0enbIOCUCNONb308AHUEMOCHOBHBIX3AKOHOBUDOPMYIL
HOCMOSIHHO20 MOKA.

PeweHuekayecmeeHHb1X3a0a4, mpebyouwuxnpumerHeHUA3HaHuiu
3aKOHO8 NOCMOSHHO20 MOKA.

[MonynpoBo qarku. Co6CTBEHHASIMITPUMECHAS TPOBOIUMOCTh
MOJTYITPOBOAHUKOB. CaoiicTBa p—n-
niepexoa. [lomynpoBoAHUKOBBIE TPHOOPEI.

DNEeKTPUYECKUUTOKBPACTBOPAXUPACIIABAXIIEKTPOIUTOB.
DIEeKTPONUTHYECKAs JUCCOLMALIMS.
DIEeKTPOIIH3.

3akonviDapadesonadnekmponusa.

Jlabopamopunasapaboma: HccrneoosanuezagucumocmuIC
2ANbBAHUYECKO209TEMEHMAOMBDPEMEHUNPUKOPOMKOM3AMBbIKAHUU




TexnuueckueycmpocmeaunpakxmuieckoenpumeHeHue: 2a30paspsonsie
JIaMnbl, 2NeKMPOHHO-TYHe8dst mpyoKa,

DneKkTpuyecKUuToKBrazax. CaMoCcTosTeIbHbINN
HECaMOCTOATEIbHBIN pa3pan. Moisnus. [Inazma.

Jlabopatopraspadora:smeperneld |CuBHyTpeHHETO
COMMPOTHUBJICHUANCTOYHHNKATOKA.

Jlabopamopnasapaboma:HccrnedosanuepaznocmunomeHyuanos
MeAHCOYNONIOCAMUUCTNOYHUKAMOKAOMCULBIINOKAGY ENU.

PCZS’JZLMHblemul’lblCClMOCl’l’IOilmeJZbHOZOpClS’p}Zaa

TexnuueckueycmpoucmeaunpakmuiecKoenpumeHeHue:
NOYNPOBOOHUKOBbLE NPUOOPDL. OUOO, MPAHIUCTIOP, POMOOUOO,
€6emoouoo

TexHuuecxueycmpoﬁcmeaunpakmuuecmenpwweHeHue.'eaﬂbeaHuKa,
paqbuuupoeauuemedu, 6blNIAGKAANIIOMURUA, DNIEKMPOHHAAMUKPOCKONUU

Pe3epBHOe Bpems 1

duzuvecknii npaktukym 10

Tpaxmuxym« M3mepenuepagrnooeticmayioweicuinpuoguICeHuubpyckano
HAKJOHHOU NJIOCKOCTU. »

Tpaxmukym«Mzmeperue pasgHoOelicmayiomeicunnpuo8UXceHUuOpyckano
HAaKJIOHHOUNLIOCKOCU. »

Tpaxmukym« Mzmeperuexkospuyuenmano8epxHoCcmuo2oHAMANCEHU)

Tpaxmuxym« Mzmeperuexospuyuenmano8epxHocmuo2oHAMANCEHU)

Tpaxmuxym« Hzmepenuexodaghguyuenmanogepxrocmmo2oHamaiceHus
H3mepenueabconiomuoignaicHoCcmug030yxXauoyeHKamacculnaposs
HOMeWujeHuU »

Ipaxmuxym « 3mepenuexosphuyuenma nogepxHocmmo2o HamsiceHus
H3mepenueabconiomuoii 1axiCHOCmu 6030yXa UOYEHKA MACCbl NAPO6E
nOMeujeHuu»

IHpaxmuxym» Hccnedosanuecmeutanno2ocoeourenuape3ucmopog«




Hpaxmuxym« Hccnedosanuecmeuanno2ocoeo0urenuape3ucmopos«

Tpaxmuxym« Pacnpedenenuepaznocmunomenyuanos(Hanpixcenus) npu
HOCIE008AMENLHOMCOCOUHEHUUKOHOCHCAMOPO8)»

Ilpakmukym«PacnpeneseHue pa3HOCTH MOTEHINATOB (HANPSIsKEHUs1) NPU
MOCJIeI0BATEIbHOM COeIMHEHUN KOHAEHCATOPOB)




COIAEPKAHME YYEBHOI'O IPE/IMETA «®U3UKA» 11kinace

Ba3oBblii ypoBenb(2uaca)

Yriy0/1eHHbIl YPOBeHb(54acoB)

PA3IEJI4. DJIEKTPOMHAMUKA(1 14)

PA3JIEJI4.DJIEKTPOIMHAMUKA(27 1)

Tema4. Maznummnoenone.Inekmpomacnumnuaaundykyusa(11y)

Temad.Maznumnoenone(14u)

IlocTostHHBIE MarHUTBL. B3auMo1eCTBUE TOCTOSIHHBIX MArHUTOB. MaruutHoe
nose. Bexrop MarHUTHOM MHAYKIMH. [[pUHIMI CylIepro3uIIMA MAarHUTHBIX
nosei.JInHnMMarHU THOMMH TyKIMU. KapTHHaTMHUIMAar HUTHO MTMH Ty KITU U

B3anMopnelicTBrE IOCTOSTHHBIX MarHUTOB U IIPOBOTHUKOB C TOKOM.
MaruutHOE€ noJe.
BekxropmarautHOMHHyKIMU. [ [puHIATICYIEPIIO3UIIUMMArHUTHBIX
110J1e1.JIMHNMarHU THOMMH KU MarHU THO €1I0JIENIPOBOJHUKACTOK




MOJIANIOCTOSIHHBIXMarHUTOB. (mpsAMOTONIPOBOAHUKA,KaTYIIKMMKPYroBoroBurka). Oneirlpcerena. Cuna

MarHutHOEnoJIenpoOBOAHUKACTOKOM. Kap THHAIIMHUMH Y KIIUK Awmriepa,eénarnpaBieHuenMoayib. CunaJlopeniia,e€HanpaBieHUEUMOTYJIb.
MAarHUTHOIO JIBuKeHME 3apsHKEHHON YacTUIIBI B OJHOPOTHOM MarHUTHOM 1osie. Pabora
MOJIS JUTMHHOTONIPSIMOT OITPOBO,THUKAU3aMKH yTOTOKOJIBLIEBOT OITPOBO,IHHKA, cuibl JIopeHna. MarauTtHoe nose B Beuiectse. Peppomaznemuxu, napa- u
KaTywku ¢ TokoMm. OneIT Opcerena. BzaumoaeiictBre npoBOJHUKOB C TOKOM. | duamacHemuku
Cuna Amniepa, €€ MOyJIb U HallpaBJICHUE. Texnuueckue ycmpoiucmea u mexHoao2u4ecKue npoyeccvl: NPUMEHEHHE
CunaJlopenua,eémonyapuHanpasieHue. | BikeHue3apsskeHHOMUacTUIBIB MOCTOSTHHBIX MAarHuTOB, AJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
OJIHOPOJHOM MarHuTHOM mosie. PaboTa cuiisl AJIEKTPOIBUraTeNb SIKoOU, yCKOPUTEIU 3JIEMEHTaPHBIX YaCTHULL.
JlopeHiia. SIBneHnesnekrpoMarHu THOMMH YK MK, [ [oTOKBEKTOpaMarHu THOM Hemoncmpayuu
uHaykiun. DJ1C uHAyKIMH. 3aKOH JE€KTPOMarHuTHON MHAYKIN Dapases. 1. KapTuHanmMHUNHHIYKIIMAMAr HUITHOT OTIOJISITIOJIO COBOTOUITO IKOBO-
Buxpeoeanexkrpuueckoenose. 3 {CHHAYKINNBIPOBOTHUKE, ABHKYILIEMCS 00pa3HOTO MOCTOSIHHBIX MarHUTOB.
IIOCTYIATEIbHO B OJHOPOJHOM MarHuTHOM noJie. [Ipasuno Jlenna. 2. Kaprtuna nuHMII MarHUTHOW WHIYKIWHU TIOJS JJTHHHOTO TMPSIMOTO
NunyktuBHOCTS. SIBNeHnecamonnaykuud. D J1CcaMOnHIyKIIU K. MPOBOJHUKAN3aMKHYTOTOKOJIBIIEBOTOITPOBOTHNUKA,KATYIITKIC
DHEPrusi MarHUTHOTO TOJISI KATYIIKA C TOKOM. TOKOM.
DJIEKTPOMAar HUTHOETIOJIE. 3. BzauMmoeiicTBHEIBYXITPOBOTHUKOBCTOKOM.
Texnuueckue ycmpoucmea u NpaKmuyeckoe HnpumeHeHue: TIOCTOSHHBIE 4. CumaAwmmepa.
MAarHuThl, IEKTPOMArHUTHI, 3JEKTPOIBUTATENb, YCKOPUTEIN AJIEMEHTAPHBIX 5. /[eiictBuecmiblJlopeH1IaHanOHBIAIEKTPOIIUTA.
YaCTHUL, UHAYKIIMOHHAS NI€Yb. 6. HaOmoneHunenBrKeHUATyIKadIEKTPOHOBBMAr HATHOMIIOJIE.
7. Tlpurnmm JIEACTBUS AIEKTPOU3MEPUTEITHHOTO
Hemoncmpayuu npudopa MarHUTOAIEKTPUUECKON CHCTEMBI.

1. OmbrrOperena. Yuenuueckuitakcnepumenm,nadvopamopnviepadomul,npaxmukym

2. OTKJIOHEHHEIEKTPOHHOI OITyYKaMar HATHHIMITOJIEM. 1. HccnenoBaHneMarHUTHOTOMOISIIOCTOSSHHBIXMAarHUTOB.

3. JIMHMUWHIYKIIMMMArHATHOT OTIOJISL. 2. HWccnenoBanue cBOHCTBGEppOMarHeTHKOB.

4. B3anMoneiCTBUENBYXIIPOBOIHUKOBCTOKOM. 3. MHccnenoBaHueaeCTBUAIIOCTOTHHOTOMAar HUITAHAPAMKYCTOKOM.

5. CunaAwmrmepa. 4. WsmepenuecunsiAmiepa.

6. /[lelictBuecunbl/IopeHIIaHANOHBIZIEKTPOIIUTA. 5. M3yueHne3aBUCHMOCTHCUIBIAMIIEPAOTCUIIBITOKA.

7. ﬂBHeHHeSHeKTPOMaFHHTHOﬁHHIIYKHI/II/I- 6. OHpez[eneHHeMarHI/ITHoﬁI/IHL[yKuI/IHHaoCHOBeH3MepeHH;ICHnLI

8. IIpaBunoJlenna. Amrepa.

9. 3aBucuMocTbIICUHAYKIIMMOTCKOPOCTUN3MEHEHUSMATHUTHOTO

MOTOKA.

10. SIBneHMECaMOMHIYKIIHN.
Yuenuueckuiiakcnepumenm,nadoopamopnviepadomsot
1. HM3y4eHHeMarHUTHOTrONOJSKATYIIKUCTOKOM.
2. HccnenoBaHneneicTBUANIOCTOSIHHOTOMAarHUTAHAPAMKYCTOKOM.
3. HccnenoBaHuesBIEHNS IEKTPOMArHUTHOMUHTYKIIUH.




Tema5.Inekmpomacnumnaaunoykuyus (134)

SIBneHMEdNIEKTPOMArHUTHOM UHAYKUINU. [ [OTOKBEKTOpaMarHUTHOM MHTyKIUH.
OACunaykuuu. 3aKoH 37IeKTpoMarHuTHoi uHaykiuu @apanes. Buxpesoe
anekrpuueckoenoe. Toku®yko.3 J{CHHyKINUBIIPOBOIHUKE, ABUKYIIIEMCS
IIOCTYIIATEJIbHO B OJHOPOIHOM MarHuTHOM noJe. [Ipaswito Jlenna.
NunyktuBHOCTH. KaTylKanH1yKTHBHOCTUBLIEIIUIIOCTOSIHHOTOTOKA. SIBIICHHE
camouHaykuuu. 9J1C caMOMHAYKIIMU. DHEPrusi MAarHUTHOTO T10JI KaTyILKU
CTOKOM.DJIEKTPOMArHUTHOETIOJIE

Texnuueckue ycmpoucmea u mexHonro2uyecKue npoyeccsvl: AHIyKIMOHHAsS
neyb, COJECHOU/I, 3allUTa OT IEKTPU3ALUU TeJl MPU JIBUKEHUU B MarHUTHOM
noJie 3eMiIn.

Hemoncmpayuu
1. HaGmroneHuesBIeHUSAIEKTPOMAar HATHOMHH TYKITUH.
2. Uccnenosanue 3aBucumMoctu I 1C HHAYKIIMUOT CKOPOCTH
M3MEHEHHUS MAarHUTHOTO TTOTOKA.

3. IlpaBumnoJlenmna.
4. TlapmeHuemarHWTaBATIOMUHHUEBOW(METHOMN )TpyOe.
5. SIBiaeHMECaMOWHIyKITUH.
6 UccnenoBanne  3aBucumoctd  JJIC  caMOMHIYKIHMH
OT CKOPOCTH U3MEHEHUS CHJIBI TOKA B
LIETIH.

Yuenuueckuitaxcnepumenm,nabopamopnviepadomol,npaKmuKym
1. UccnenoBanuesBieHUs IEKTPOMArHUTHOMUHTYKIIUH.
2. OmnpeneneHrenHAyKIIMMBUXPEBOTOMArHUTHOTOTIOJIS.
3. HccnenoBanuesBieHUsICAMOWH TKIIUH.
4. CO0opKamMoIenudIIeKTPOMarHuTHOrOreHepaTopa.

PA3JIEJIS.KOJIEBAHU A MBOJIHBI(244)

PA3JIEJIS.KOJIEBAHMANBOJIHBI(60 1)

Temal.Mexanuueckuexonebdanuauiiekmpomaznummuslexonedoanus( 9

%)

Temal.Mexanuueckuexoneoanusn(10u)




Konebarenbnas cucrema. CBOOOJHbIE MEXaHUYECKUE KOJICOAHUSI.
I"apmonnueckuexonebanus. [ lepuon,uacrora,aMmrummTynandazaxoacOaHuii.
[IpyxuHHBIA MaATHUK. MaTeMaTUYECKUNA MASITHUK. Y paBHEHUE
rapMOHUYECKUX KojeOanwmii. [IpeBpaiienne s3Hepruu npu rapMOHUYECKUX
KOJICOAHHSIX.
KonebarenbupritkoHTyp. CBOOO IHBICIIEKTPOMATr HHTHBIEKOJICOAHUSB
UJ€alIbHOMKOJIE0aTEIbHOMKOHTYpPE. AHAIOTUAMEXKTyMEXaHUUECKUMUU
ANIEKTPOMArHUTHBIMU KoJieOanusiMu. Popmyna ToMcoHa. 3aKOH COXpaHEeHUS
SHEPTUH B UICATILHOM KoJebarenbHOM KoHType. [IpeacraBnenue o
3aTyXarlux KojebaHusax. BeIHy)KIeHHbIE MEXaHUYeCKue KoueOaHusl.
Pe3onanc. BeIHyX 1€eHHBIE3IEKTPOMarHUTHBIEKOJICOAHU .
Ilepemennsblit Tok. CHHYyCOUJaNIbHBIN IEpEMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOTO TOKa. AMIUTUTYAHOEHU JAeHCTBYIOIIEe3HAaUeHUECUIIBITOKAN
HanpspkeHus. Tpanchopmarop. [IponsBoacTso, nepegaya u norpedieHue
ANEKTPUYECKOMN SJHEPIUU. DKOJOTUYECKHE PUCKH MPU ITPOU3BOJCTBE
aneKTposHeprun. KyapTypancnois30BaHHUS3IEKTPOIHEPrUMBIIOBCE THEBHOM
AKU3ZHU
TexnuueckueycmpoucmeaunpakxmuieckoenpumeHenue: JNEKTpUIeCKUN
3BOHOK, T€HEpATOP NEPEMEHHOI0 TOKA, IMHUM JIEKTponepesay.

Hemoncmpayuu
1. HccnenoBanue mapaMeTpoB KoyieOaTeIbHON CUCTEMBI
(IpY>KMHHBIN WJIM MaTEMaTUYECKUH MasTHUK).
Habmonennesaryxaronmxkoae0anu.
HccenenoBannecBOMCTBBBIHYK ICHHBIXKOJICOAHU.
Habmonenuepe3onanca.
CB00OTHBICIEKTPOMAr HUTHBIEKOJICOaHUSI.
OcuumiorpaMmbI(3aBUCUMOCTHCHIIBITOKAMHATIPSDKSHUSIOT
BPEMEHH ) JUTsI DJIEKTPOMArHUTHBIX KOJICOaHHA.
7. Pe3onaHcnpumnocneaoBaTeIbHOMCOEINHEHUNPE3UCTOPA, KATYILIKH
WHJYKTUBHOCTU U KOHJIEHCATOPA.
8. MoenbIMHUNANIEKTPOIEpEIauH.
Yuenuueckuiiakcnepumenm,nadbopamopnviepadomsot
1. HccnenoBanue 3aBUCHMOCTHIIEPHO/IA MAJIBIXKOJIEOaHUH Tpy3a Ha
HUTH OT JAJIMHBI HUTH U MacChl Tpy3a.

o 0k w

Konebarenpnascuctema.CBo0O0 JHBIEKOIEOAHUS.

I'apmonnueckue xonedbanus. Kunematnueckoe M TMHAMUYECKOE OMTUCAHUE.

DHePreTHYECKOCONMMCaHNE(3aKOH COXPAaHCHUIMEXaHUIECKOH dHEprun ). Bb1i6od

OUHAMUYECKO20 ONUCAHUS 2APMOHUYECKUX KONeOAHU U3 UX

9Hep2emu4ecKo2o

UKUHEMAMUYECKO200NUCAHUAL.

Amnaumyoaugpazarxonebanuit. Ce536aMNIUMYObIKOICOAHUUUCXOOHOU

BEIUYUHBL C AMNAUMYOAMU KOIeOAHUll eé CKOPOCMU U YCKOPEHUS.

[Tepuoanuacrorakonedanuii.[leproamanbixcBOOOTHBIXKOICOAHM I

MaTeMaTHyecKoro MasTHHUKa. [lepruos cBoOOIHBIX KosieOaHHi P YKUHHOTO

MasiTHHUKA.

[HonsTueoszaryxatoninxkonedanusax. Beinyx ienHpiekoae0anys. Pesonanc.

Pe3onancHas kpuBas. BiausiHue 3aryxaHus Ha BUJ pe30HAHCHOW KPUBOM.

ABTOKOIEOAHUS
TexnuueckueycmpoucmeaumexHo102u4ecCKUenpoyeccobl:MeTpOHOM,

yachl, Ka4yellu, My3bIKaJIbHble HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu

1. 3ammcekose0aTeIbHOTO IBYKEHUS.

2. HaOmroneHne HE3aBUCUMOCTHIICPHUOIa MATBIXKOJICO0aHUUTPY3a
Ha HUTH OT aMIUIATYIbI.

3. MHccnenoBanue 3aTyxaromux KoJieOaHUW M 3aBUCUMOCTH IepUOa
CBOOOJIHBIX KOJICOAHUN OT CONMPOTHUBIICHHMS.

4. HccnenoBaHue KojaeOaHMM rpy3a HA MACCUBHOM NPYKUHE C IENTBIO
(hopMUPOBAHMATIPEICTABICHUIOOMACATbHO MO ICTTUTIPY>KUHHOTO
MasITHHKA.

5. 3aKoHCOXpaHEHHUSPHEPTUUTPUKOTICOaHUIX Tpy3aHAPYKUHE.

6. HccnenoBaHHEBBIHYKICHHBIXKOTIEOAHHIA.

7. HaOmoneHuepe3oHaHca.

Yuenuueckuitaxcnepumenm,nadopamopuuviepadomvl, npaKmMuKym

1. Usmepenue nepuoja CBOOOIHBIX

KoJieOaHUi HUTSHOTO U IPY>KMHHOTO
MAasITHHUKOB.

2. H3yyeHHe3aKOHOBBHKECHHUSATEIABX0IeKOIeOaHNHA

yIpyrom mojiBece.
W3yueHne BUKECHUSHUTIHOTOMAsSTHHKA.
ITpeoOpazoBaHNEIHEPTUUBIIPY)KUHHOMMASTHHKE.
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2.

HccnenoBaHuenepeMeHHONOTOKaBLEIUU3IIOCIEI0BATEIHO
COEIMHEHHBIXKOHIEHCATOPa, KaTyIIKUUPE3UCTOPA

5. HccnenoBanneyObIBaHUAAMIDTUTYABI3aTYXAIOMIMXKOICOaHU .
6. HccnenoBaHUEBBIHYXICHHBIXKOJICOAHUH.

Tema2.Inekmpomaznummusviekonedanusn(15u)

KonebarenbubliikonTyp.CBOOOIHBIEIEKTPOMAr HUITHBIEKOJICOaH NS
BUIeaIbHOMKOIe0aTenbHOMKOHTYpe. DopmynaTomcona. Cesazvamnaumyov
3aps0aKOHOEHCAMOPACAMNIUMYOOUCUNBIMOKABKOICOAMENbHOMKOHMY .
3aKOH COXpaHEHMsI SHEPTUHU B UACATLHOM KOJI€0aTeIbHOM KOHTYDE.
3aryxarolue 3eKTpOMarHuTHbIe KoeOaHusl.
BoIHyX 1€HHBIE3IEKTPOMar HUTHBIEKOJIEOaHu 1.
[lepemeHHBINTOK. MOIITHOCTBIIEPEMEHHOTOTOKA. AMITJIUTYIHOE
UACHCTBYIONIEe3HAaUeHUECHIIBITOKanHATIPSDKEHUATIPUpA3TUYHO hopMe
3aBHCHMOCTH IIEPEMEHHOI0 TOKa OT BPEMEHH.
Cunycoudanvhwiii nepemennviii mok. Pesucmop, konoencamop u kamywka
UHOYKIMUBHOCIMUBYENU CUHYCOUOATIbHO2ONEPEMEHHO20MOKA. Pe30HancmoKos.
Pezonanc nanpsoicenuii.
Wneanbubrittpancdopmarop.lIponsBoacTBo,nepeaadan morpedicHme
3JIEKTPUYECKON SHEPTHUU.

OKOJIOTUYECKUE PHUCKA TPH MPOU3BOJCTBE DJIEKTPOIHEPTHUH.

KynbTypancnosib30BaHUsSAIEKTPOIHEPTHH B

MOBCEIHEBHOM JKU3HH.

Texnuueckue ycmpoticmea umexHolo02uiecKkue npoyeccsl:
ANEKTPUYECKUII3BOHOK,T€HEPATOPIIEPEMEHHOTOTOKA, JINHUN
3JeKTpoIepeay.

Hemoncmpauyuu
1. CBoOomaHBIEIEKTPOMAr HUITHBIEKOICOAHUSI.
2. 3aBUCUMOCTHLYACTOTEICBOOO THBIXKOIEOaHUIOT

HHAYKTUBHOCTHUU €MKOCTHU KOHTYpa.
OCLII/IJ'IJ'IOF paMMBIBJ'IeKTpOMal"HI/ITHLIXKOJ'Ie6aHI/II71.
FeHepaTopHe3aTyxa}ome3neKTpOMar HUTHBIXKOJICOAHUI.
MOI[CJ'IBBJ'ICKTpOMaF HUTHOT'OI'CHEpATOPA.
BBIHY)K)IGHHBICCI/IHYCOI/I,Z[aJ'ILHLICKOJ'Ie6aHI/IH.
PC3I/ICTOp, KaTyIlaKa HHAYKTUBHOCTU
HKOHACHCATOP B LCTIN NEPCMCHHOT'O TOKA.
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8. Pe3onancnpunocie1oBaTeIbHOMCOEMHEHUUPEZUCTOPA,
KATYIIKWA UHYKTUBHOCTH U KOHJIEHCATOPA.
9. VcrpolicTBounpuHIMIACHCTBUITpaHCHopMaTopa.
10. MoaenbIMHUMAICKTPOIIePEIauH.
Yuenuueckuitaxcnepumenm,nabopamopmnviepadomol, npaKkmuxKym

1. Wsyuenmerpanchopmaropa.

2. HccnenoBanue NEPEMEHHOTO  TOKa  4epes
MO CIIEI0BATEIBHOCOEIMHEHHBICKOH IEHCATOP,KAaTYIITKYH
pesucrop.

3. HabGnroneHnesneKTpoMarHiTHOrOpE30HAHCA.
4.  HccnedosanuepadomvlucmouHuKo6ceemas uenu nepemenHozo
moka.

Tema?2. Mexanuyeckueus1eKmpomazHumnwvleaoinvl(5u4)

Tema3.Mexanuueckueusiekmpomaznumuvteaoinvl(10u)

MexaHnueckre BOJIHBI, yCI0BUs pacnpoctpanenus. [lepuoa. Ckopocth
pacnpocTpaHeHus U AJUHA BOJHbL. [lonepeunblie U Mpo0JIbHbBIE BOTHBI.
WnTtepdepenius u nudpakuus MexaHndeckux BoJH. 3ByK. CKOpOCTh 3BYyKa.
I'pomkocTh 3ByKa. BeicoTa ToHa. TeMOp 3Byka. DIEKTPOMarHUTHBIC BOJTHBI.
YcnoBust n3mydeHus 3JIeKTPOMAarHUTHBIX BOJIH. B3aumHas opueHTanus
BeKTOPOBE,B,VBanekTpomarautHOHBOIHE. CBOMCTBAdIEKTPOMArHUTHBIX
BOJIH: OTpa)KeHHE, MpeIOMIICHHE, TOosIpu3aus, Judpakuus, uHTepdepeHus.
CkopocTb ameKTpoMarHuTHBIX BoJH. [llkaa seKTpoMarHuTHBIX BOJIH.
[IpMeHeHHEeaTeKTPOMAarHUTHBIX BOJIH BTEXHUKEHOBITY. [IpuHIIUIIBI
paauocBszunTeneBuaeHus. Paqnonokanus. D1eKTpoMarHUTHO €3arpsi3HEHHE
OKPY’KaIOIlel CPeJIbl.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHeHue: MY3bIKalbHbIE
WHCTPYMEHTHI, YIbTPAa3BYKOBas IMAarHOCTHKA B TEXHUKE U MEAMIIMHE, pajaap,
paauonpuEéMHUK, TEICBU30D, aHTeHHA, TeiaedoH, CBU-neys.

Hemoncmpayuu

1. OO6pa3oBaHHEHPACTPOCTPAHEHUETONEPEUHBIXUTTPOIOTBHBIX
BOJIH.
KoneoGmromeecsTeI0kakuCTOUHUK3BYKA.
HabmoneHneorpakeHUsIMIpeIOMICHUIMEXaHUIECKUXBOITH.
HabmonernenntepdepeHunu udpakiinuMeXxaHuIeCKUXBOJTH.
3BYKOBOMpE30HAHC.
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MexaHn4eCcKHUEeBOJIHBL yCI0BUsIUXpacnpocTpaneHus.l lonepeunsie
UIPOJ0JIbHBIEBOIHBL. [ Ieproa,ckopocThpacnpoCTpaHeHUA U IJTMHA
BOJIHBI. CBOMCTBA MEXAHUYECKHUX BOJIH: OTPAKECHHE, MPEIIOMIICHHE,
uHTephepeHIus U JudpaKIus.
3Byk.Ckopocth3Byka.l pomkocTh3ByKa. BeicoTaTona. TemOp3ByKa.
[IlymoBO€ 3arpsA3HEHHE OKPYKAIOIIECH Cpebl.
DIIEKTPOMArHUTHBIEBOJIHBI. Y CIIOBUSAU3TYYEHUSAIIEKTPOMAr HUTHBIX
BOJIH.B3auMHas0pHeHTalIMSBEKTOPOBBIJIEKTPOMArHUTHOMBOJIHE.
CBoiicTBa  DJIEKTPOMArHUTHBIX ~ BOJIH:  OTPa)K€HHE,  IPEJOMIICHUE,
NOJIApU3aL s, untepdepenipsudppaxuus. lkana’neKTpoOMarHuTHBIX
BoJIH. I [ppuMeHeHre A1eKTpOMarHuTHBIX BOJH B TEXHUKE U ObITY. [IpuHIIUIIBI
pPaaroCBsI3U
ureneBuieHus. Pagronokaiysa. OneKTpoMarHUTHOe3ar pi3HEHU EOKPYKaroe i
cpebl

Texnuueckue ycmpoﬁcmea u npakmudeckoe npumeHerue:. MY3bIKAJIbHBIC
UHCTPYMEHTBHI, pajiap, paAuoNpuEMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-
neyb, yIbTPA3BYKOBAs JMATHOCTUKA B TEXHUKE U MEJIULIMHE.

Hemoncmpayuu
1. OOpa3oBaHHENPACTPOCTPAHEHUETIONEPEUHBIXUTIPOJOTBHBIX
BOJIH.

2. KOJ'IC6J'IIOH_[CCC}ITCJIOKaKI/ICTO‘-IHI/IK3BYKa.
3. 3aBI/ICI/IMOCTL)IJ'II/IHLIBOJ'IHLIOT‘{aCTOTLIKOJlC6aHHI>'I.




6. HaOmroneHneCBA3UTPOMKOCTU3BYKAUBBICOTHITOHACAMILIUTYI0UN
4aCcTOTOM KOJIeOaHMIA.
7. MHccimemoBaHne  CBOMCTB
AIICKTPOMArHUTHBIX BOJIH:
OTpaKEHUE,TPETIOMIICHHUE,
TIOJISIPH3ALIHS,
madpaxus, tHTEphEpEHITHS.

Ha6JIIOI[GHI/IGOTpa)KeHI/ISII/IHpGJIOMJIGHI/ISIMGXEIHI/I‘-IGCKI/IXBOHH.
HabmronennennrepdepeHunnn i pakimuMexaHn4eCKUXBOJIH.
AKYCTHUYECKHI pEe30HAaHC.
CBoiicTBaysIbTpa3ByKauerolpuMeHEHHE.
Habuto1eHnecBA3UrpoOMKOCTH 3BYKauBBICOTHI TOHACAMILIUTYI0M
Y 9acTOTOH KOJICOaHUM.

9. MHccrnenoBanme
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CBOMCTBJIEKTPOMArHUTHBIXBOJI
H: OTpa)K€HUE, NIPEIOMIIEHUE, MOJspU3alys,
T paKys,
untepdepentus. 10.O6HapyxeHuenHppaKpacHoro u
YIBTPaPHOIETOBOIOU3ITyUYEHUH.
10. Yuenuueckuiiakcnepumenm,naboopamopHslepadomul, nPaKmMuKym
11. M3yueHnenapaMmeTpoB3BYKOBOMBOJIIHBI.
12. Uzyuenue pacrpoCTpaHeHUs] 3BYKOBBIX
BOJIH B 3aMKHYTOM IIPOCTPaHCTBE.

Tema3.Onmuxa(10u)

Temad.Onmuxa(25y4)




I'eomerpuueckas ontuka. [IpsmMosnHENHOE pacIpOCTpaHEHUE CBETA B
OHOPOHOM cpene. Toueunblid HICTOYHUK CBeTa. JIyd cBeTa.
Otpaxenuecsera.3akoHbloTpaxeHusiceeta. I loctpoennen3zoOpakeHHB
IJIOCKOM 3€pKajie.

[Ipenomiienne cBeTa. 3akOHBI TMPEIOMJICHUS CBeTa. AOCOJIIOTHBIN
nokasarenb npesnomienus. llonHoe BHyTpeHHee oTpaxenue. lIpenenbHblii
YTOJ1 MOJHOTO BHYTPEHHETO OTPAKEHUS.
Hucnepcusiceera.CrnoxusbiiicocraBoenorocsera.lset. Coouparommen
pacceuBaroIIye JTUH3BI.

TonkasymH3a. DOKyCHOEpPaCCTOTHUENONTHYECKAICUITATOHKOMITUH3BI.
[TocTpoenune n3oOpakeHU B COOMPAIONINX M PACCEUBAIOIIUX JINH3AX.
DopMyIaTOHKOWIMH3EL. Y BEIMYEHHE, TaBAEMOCITNH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBasontuka. MaTepdepennmsicBera. KorepeHTHbIENCTOUHHUKH. Y CIIOBHSI
HaO0JI0IEHUSIMAaKCUM YMOBUMUHIUMYMOBBUHTEPPEPEHIITMOHHON KapTUHE OT
JBYX CHH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuuscsera. ludpakimonHaspeneTka.

VY croBreHa0II0/IeHUATIaBHPIXMAaKCUM YMOBIIPUIIAZICHUH
MOHOXpPOMAaTHYE€CKOTOCBETaHAAU(PPAKIIMOHHYIOPEUIETKY.

[Tongpuzanus cBera

Texuuueckue ycmpoiicmeéa u npakmuyeckoe npumeHeHue: OYKH, ITyIa,
¢doToanmapar, NPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsS
ONTHKA, TUGPAKIIMOHHAS PEIETKA, TOISIPOUI.

Jlemoncmpayuu
1. TIpssmonmHEHHOEpacnpoCcTpaHEeHNEe,0TPAKEHUCHITPEIIOMIICHHE
cBera. ONTUYECKUEe MPUOOPHI.
2. TlomHoeBHyTpeHHeeoTpaxkeHue.Mo1e1bCBETOBO1a.
3. HccnenoBaHuecBONCTBU300paKCHUHBIMH3AX.

[IpssMonMHENHOEPACTIPOCTPAHEHUECBETABOJHOPOAHOKCpee.JIyucsera.
Toueunblit HCTOUHMK cBeTa. OTpa’keHUE CBETA. 3aKOHBI OTPAYKEHUS CBETA.
[Toctpoenue nzobpaskeHuii B rockoM 3epkaine. Chepuueckue zepkana.
[IpenomnennecBeTa.3aKOHBINPETOMIICHUACBETA. AOCOTIOTHBIMIIOKA3aTEb
npenomiieHusi. Omuocumenvhwili nokazamensb npenomienus. Ilocmosncmeo
yacmomel ceema u COOmMHouleHue ONUH 80JIH NPU nepexooe
MOHOXPOMAMUYECK020Cc8emayiepe3cpanuyypazoeiad8yxonmuideckuxcpeo.
Xoonyuetisnpuzme.Jlucnepcusicera. CnoxxHeiiicocraBoenorocsera.l[Ber.
[TosnHO€ BHYTpeHHEe oTpakeHue. [IpenenbHbIi yroa nNoJIHOrO BHYTPEHHETO
otpaxenus. Coouparowueupacceusarowuenunsvl. Toukasnuaza. DoxkycHoe
pacCcTOSIHME U ONITUYECKasi CUJIa TOHKOM JIMH3BI.
3asucumocmobdoKycHo2opaccmosHUAMOHKOUCH epUYECKOTUH3bIOMeE
2eomempuu U OMHOCUMENbHO20 NOKA3ZAMENA NPEeNOMIEHUS.
DopMyITaTOHKOWINH3BL. Y BEIMYEHUE,TaBAEMOEITHH30H.
Xo0 nyua, npoweouie2o 1uH3y NOO NPOU3BOJILHBIMY2IIOM K €€ 21A6HOU
onmuueckotiocu.llocmpoerueuzoopaxcenHutimouKuuompe3Kanpsamou 6
coouparowux U pacceusaowjux IUH3ax U Ux CUCmemax.
Onmuyeckuenpubopwi. Paspewarowaicnocoonocms. I nazskakonmuueckas
cucmema.
[IpenenbInpuMeHNMOCTUT€OMETPUUECKOMOTITHKHY.
Bonnosasontuka.aTepdepennuscrera. KorepeHTHbICUCTOUHUKH. Y CIIOBUS
HAOJIOICHHUS] MAKCUMYMOB U MUHUMYMOB B UHTep(hEPEHIIMOHHOMN KapTUHE
OT
JIBYXKOT€PEHTHBIXUCTOUHHUKOB. [ [prMepbIkiiaccudecKuXuHTephepeHITMOHHBIX
CXEM.
Hudpakuusceera. JudpakuuonHaspeniéTka. Y ciioBUeHa0t0ICHUSATJIaBHBIX
MaKCHMYMOBIPUTIAACHUUMOHOXPOMATHYECKOTOCBETaHAAU(PPAKIIMOHHYIO
PELIETKY.
[lonapuzauusceera
TexnuueckueycmpoucmseaumexHoi02U4ecKUenpoyeccyl:0uKN,IIyIa,




Mo aenMMuKpOCKOIIa, TEJIECKOIIA.
HabmoneanennTepdepeHurncpera.
Habmonernenudpakiuuucsera.
HabmonerneiucepcuncBeTa.
[MonyueHrecneKTpacnoMOIIbIOTIPH3MBL.
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10 Habmoiernenonispu3auiucBera.
Yuenuuecxkuiiakcnepumenm,nabopamopnwviepadomsot
1. H3mepeHHenoKazaTensmpeIOMICHUSICTEKIIA.
2. HccnenoBannecBONCTBU300paKCHUNBINH3AX.
3. HaOmronenuenucnepcumncaeTa.

[TonyuenuecnekTpacnoMoboAnPpaKInOHHOUPEIIETKY.

MePUCKOIL, (hOTOAMTAPAT, MUKPOCKOIL, ITPOCKIIMOHHBIAAIIIAPAT, IPOCBETICHHE
OTITHKH, BOJIOKOHHAS ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.
Hemoncmpayuu
1. 3akoHblOTpa)KEHUSCBETA.
2. HccnenoBaHuenpenoMIICHUSICBETA.
3. HaOmoneHnenorHOroBHYTPEHHET 00 TpasKeHI . MOJIeTbCBETOBO/IA.
4 HcciienoBaHNEX0,/1aCBETOBBIXITYYKOBUYEPE3
TUTOCKOTIAPAJUISIEHYIO IIACTHHY U TIPU3MY.
5. MHccnenoBanmecBoicTBU300paKEHUUBIIMH3AX.
6. MoaemMMHIKpPOCKOTIa, TEJIECKOTIa.
7. HaGmonenuennrepdepeHIurucBeTa.
8. HaOironeHnenBeTOBTOHKUXIUIEHOK.
9. HaOmoaeHneaudpakucBeTa.
10. UzyuennemudpakunOHHOWPEIIETKH.
11. HaGmronennenudpakiimOHHOTOCIIEKTPA.
12. HaOGnroeHueMcnepcrurcBeTa.
13. HaOmiroaeHuenoasipu3aurcBeTa.
14. [IpumMeHeHHEenoIIPOUA0BUIAN3YICHUSIMEXaHUUECKUX HATTPSHKEHU T
Yuenuuecxkuitaxcnepumenm,nadopamopnwviepadomol,npaKkmuxKym
1. U3mepeHue nokaszaremisnperoMiIeHUsICTEKIa.
2. HccnenoBanne3aBUCUMOCTH(OKYCHOTOPACCTOSHUSIOTBEIECTBA
(Ha mpUMepe KUIKUX JIUH3).
H3mepennedoKyCHOropaccTosIHUSPACCENBAIOITUXIINH3.
[Tonyuennen306pax e HUSIBCUCTEMEHU3IIOCKOT03ePKaIan TNH3BL.
[TonyueHnen306paxeHUSIBCUCTEMEU3ABYXJINH3.
KoHncTrpynpoBanueTeneckonu4ecKuXCHCTEM.
Habmonenneudpakium, uatepGepeHInUUIONIPU3aMICBETA.
Uzyuenue MOJISIPU3ALIUU CBETa,0TPAKEHHOTOOT
MOBEPXHOCTHU AUIJICKTPUKA.
9. UsyuenuenHtepdepeHIMIIa3epPHOrOU3ITYYCHUTHA/IBY XIIIETISIX.
10. Habmronenuenucnepcuu.
11. HabmoneHuenuceneoBanne 1M ppakiimOHHOTOCTIEKTPa.
12. N3mepeHneNTMHBICBETOBONBOJIHBIL.
13. Iloxyuenue  cmekTpa U3ITy4ECHHUS
CBETOIMOIANIPHU TOMOIIH TUDPAKITHOHHOM
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PELIETKA.




PA3JIEJI6.0CHOBBICITEIIMAJTbBHOUTEOPUI
OTHOCHTEJIBHOCTHU (4 u)

PA3JIEJI6.0CHOBBICIIELMAJIBHOUTEOPUMOTHOCUTEJILHOCTHU
1)

Temal.OcnoeviCTO(4u)

Temal.OcnosviCTO(5u4)

['panuLIBI TPUMEHUMOCTH KJIIACCUYECKOW MEXaHUKH. [TocTynaTel
CIIELIMAIBHOM TEOPUU OTHOCUTEIBbHOCTH: HMHBAPUAHTHOCTH MOIYJIS
CKOpOCTH

CBETaBBaKyyMe,IPUHIIUTIOTHOCUTEIbHOCTU DUHINTTEHHAOTHOCUTENHHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJIEHUE BPEMEHU U COKPAILEHUE JJTUHBI.
DHEPrUsSHUMITYJTbCPEIATUBUCTCKOMYACTHIIHI.
CBs13bMaCCHICOHEPTUEHUUMITYIIECOMPEIIATUBHUCTCKOMYACTUIIBI. DHEPT UST
MOKOSA

I'pannnbImprMeHnMOCTH KilaccudeckoiMexanuku. I locrynareicnenansHOM

TEOPUHU OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM uHTepBal. [IpeoOpazoBanus Jlopenia.

YcnoBue npudMHHOCTH. OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMe IEHNE

BPEMEHHU

MCOKpAIICHUE UINHBL.

OHEPrusiMUMITYJIbCPEISITUBUCTCKOMYACTHULIBL.

CBs13pMacChICOHEPTUENNUMITYIBCOMPETSITUBUCTCKOMYACTHUIIBI. DHEPTUS

MTOKOSI

Texnuueckue ycmpoucmea U MexHON02UYecKue Mnpoyecchbl:

CIyTHUKOBBICITPUEMHHUKH, yCKOPUTENU3APAKEHHBIXUACTHUI]

Yuenuueckuitykcnepumenm,nabopamopnviepadomul, nPaKmuKym
OnpeﬂeneHI/Ie HUMITYJIbCa H DOHCPIruun PEIATUBUCTCKUX
gactuil (1o ¢poTorpadusM TPEKOB
3apsDKEHHBIX YacTHIL B
MarHUTHOMIIOJIC).

PA3JIEJI7.KBAHTOBASDU3NKA(154)

PA3/IEJI7. KBAHTOBASA®U3NUKA(25 u)

Temal. . Inemenmoixkeanmosoionmuku(6u)

Temal.Kopnyckynapno—eonnosoudyanuzm(154)

®dotonbl. opmynallmankacBsa3udHEprunGoToHACErOYaACTOTON. DHEPTUAN
UMITYJIBC POTOHA

OTtkpeiTuennccienoBanuedorodpdexra. OnbiTeiA.I.CToeToBa. 3aKOHBI
doTorddekra. YpaBHenue DiiHmTeina s Gotoaddekra. «Kpachas
rpanuta»doroddpdexra. JJaBnenue ceera. Onwitel [1. H. Jlebenena.
XHUMUYECKOEACHCTBUECBETA.

Texuuueckueycmpoticmeaunpakmuieckoenpumenenue: pPOTodIEMEHT,
¢doTosaTuMK, coaHEeyHas 0aTapest, CBeTOIHO.

Jemoncmpayuu
doTordpexkTHayCTaHOBKECITUHKOBOUTLIACTHHOIA.
HccnenoBanue3akoHoBBHeIHerogoroaddexra.
Ceerommon.
ConneunasOarapes.

b

PaBHOBecHOeTeI0BOCU3TyUeHHE(U3ITydEHUEa0COTIOTHOUEPHOTOTENA).
3akoH cMmemennsa Buna. ['nnoreza M. Ilnanka o kBaHTax.

®DOoTOHBL. DHEPTUAUUMITYILCPOTOHA.
®otoaddext.OnbIThIA.I.CToneroBa. 3akonbipoTorddekra. YpaBHeHne
OiinmreitHa g gotoaddekra. «Kpacnas rpanuna» Gotorddexra.
JlaBieHue cBeta (B YaCTHOCTH, JIaBJICHHE CBETa HA a0COJIFOTHO
MOTJIOIAIOITYIOMA0COMOTHOOTPAXKAIOLTYIONTOBEPXHOCTH ). OnbIThI [ 1. H.
JleOenena.
BouHoBbIecBoNicTBavacTull. Bonueinebpoitns. JnmnnaBoaneliebpoiins u
pa3Mepsl 001aCTH JIOKATU3ALMK IBIDKYILIEHCS YaCTUIBL.
KopmyckynspHo-BosHOBOHAYann3M. [{udpakinssiekTpoHOBHA
KpHUCTaJLIax.
CrnenuduxansmepenuitBMukpomupe. CoOOTHOLICHUSAHEOPEIeTEHHOCTEH
I'eiizenbepra




Texnuueckue ycmpouicmea u mexHoI02u4ecKue npoyeccuvl. CIEKTPOMETP,
¢dorosnemMenT, (HOTOAATINK, TYHHENBHBI MHUKPOCKOII, COJHEYHas Oarapes,
CBETOUOI.

Hemoncmpayuu
1.®oTo3dhekTHayCTAaHOBKECIIMHKOBONTTACTUHOM.

2. HWccnenoBannezakoHoBBHeENTHEroGoTodhdekTa.
3. MHccrenoBanne3aBUCHMOCTHCOTIPOTHBIICHUSATIONYIIPOBOIHUKOB
OT OCBEMIEHHOCTH.
4. Cseromuon.
5. Conneunasibarapes.
Yuenuueckuitakcnepumenm,nabopamophnviepadomul, npaKmuKym
1. HUccnenoanuedoropesncropa.

2. Uzmepenwue nocrostHHoi  ITnanka
HAOCHOBE MCCIICTOBAHMS
dboTorpdexra.
3. MHccnenoBanne 3aBHCUMOCTUCHIIBI  TOKa
4epe3 CBETOANOT OTHANPSHKCHHUSL.

Tema?2.Cmpoenueamoma(4u)

Tema?2. @usuxkaamoma(5u)




MonensaromaTomcona. OnbiTeiPe3epdopaanopaccestHUIO0-9aCTHII.
[Lmanerapnas monens aroma. [loctynater bopa.
W3ny4yennennorioneH1nepoToHOBIPHUIIEPEX0I€aTOMACOAHOTOYPOBHS
SHEpruu Ha apyroi. Buapl cnextpoB. CrieKTp ypoBHEN SHEPIUH aToMa
BOJOpPO/A.
BousnoBbiecBolicTBavacTuil. Bosmmubiaebpoiiia. KoprycKyisspHO-BOJTHOBOM
JyaJu3M.
CrOHTaHHOEUBBIHYKICHHOCU3ITyUYEeHUE
Texnuueckue ycmpoucmea u npakmu4eckoe
npumeHeHue: CIEKTPATbHBIN aHau3 (CIIEKTPOCKOIT), JIa3ep,
KBAaHTOBBII KOMITBIOTED.
Jlemoncmpayuu
1. MonensonsiTaPesepdopaa.
2. OmnpezneneHue IMHBIBOJIHBLIA3EPA.
3. HaOmoneHuennHeuaTbIXCIIeKTPOBU3TYYSHHUS.
4. Jlazep.
Yuenuueckuiiakcnepumenm,nabopamopnviepadomor
1. HaGmronenue TMHEHYATOrOCIIEKTpa.

OmnsITIONCCIEIOBaHUIOCTpOeHUsIaToMa. [ [maneTapHasimo iesis aroma
Pesepdopna.
[ocrynatsibopa. M3ny4yennenmorionieHnehoTOHOBIIPUIIEPEX01€aTOMa C
OJIHOTO YPOBHSI SHEPIUU Ha JPYrou.
BuneicniektpoB.CrieKTpypOBHENIHEPrMMATOMaBOI0PO1a.
CrnoHTaHHOEGUBBIHYKIEHHOEU3TydeHuecBeTa. Jlazep
TexnuyeckueycmporicmeaumexHoi02u4ecKUuenpoyeccyl :ClieKTpaibHbIA
aHaJIn3 (CIIEKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMIIBIOTED.
Hemoncmpayuu
1. MonenrsonsiTaPesepdopna.
2. HaOnroneHneMHEHYaThIXCIIEKTPOB.
3. YcTpolcTBONICHCTBUECUETINKANOHN3UPYIOIITUX YaCTHIL.
4. OmnpeneneHue TUHBIBOIHBLIIA3€PHOTOU3TYUSHHUSL.
Yuenuuecxkuitaxcnepumenm,nabopamopnviepadomol,npaKkmuxym
1. HaGmroneHnenmHeHyaTorocneKTpa.
2. HWccnenmoBanue criekTpa
pa3peKeHHOT0aTOMapHOTO BOIOPOAA U
M3MEpPEeHHE MOoCTosTHHOM Punbepra.

Tema3.Amomnoesaopo(5u)

Tema3. Duzukaamomnozosopauiiemenmapuvixuacmuy(5u)

DKCTIepUMEHTHI, JOKA3bIBAIOIINECT0KHOCTbCTPOCHUAAAPA. OTKpHITHE
paguoaktuBHOCTU. OnbITE Pe3epdopaa o onpeneneHuto cocraBa
paanoakTuBHOTrOM3My4YeHus. CBolicTBaanbda-,0eta-,raMmMa-u3nydeHusl.

Hyxnonnas monens siapa I'eiizen6epra—ILlBanenko. 3apsin sapa.
MaccoBoe uucio sapa. M30Tomnsl.
PagnoaktuBHOCTB. AJTb(ha-pacia. DIeKTpOHHBIMHUIIO3UTPOHHBINOETa-pachai.




BnusiHue paguoakTUBHOCTH Ha KUBbIE OpraHu3Mbl. OTKpBITHE IPOTOHA U
Heiitpona. Hyknonnas mozens sapal elizenOepra—lBanenko.3apsiy spa.
MaccoBoe uncio siapa. Mzotonsl. Anbda-pacnan. DIeKTPOHHbIN U
MO3UTPOHHBIN OeTa-pacnaj. ['aMMa-u3nyuenne. 3akoH paarOaKTHBHOTO
pacraga. DHeprusiCBA3UHYKIOHOBBAApe. S nepHbiecwbl. [lepekTmaccsl sapa.
Snepubie peakuuu. JleneHue u CUHTE3 aaep. AnepHbIA peakTop.
TepmosinepHslii cunTes3. [Ipobiembl U IEPCIEKTUBDI SAEPHON SHEPTETUKH.
DKOJIOTUYECKHE aCHEKTHI SIIEPHON SHEPreTUKHU. DIIEMEHTapHbIE YaCTHUIIbL.
OTtkpbITHE TO3UTPOHA. METO bl HAOMIOAEHUS U PErUCTPaLK AIEMEHTAPHBIX
yactull. DyHaMeHTanbHbleB3auMoieicTBUA. E TuHCTBO pr3HuecKoKapTHHbI
Mupa
Texnuueckue ycmpoucmeéa U NPAKMUYecKoe npumMeHeHue:
J03UMETp, KaMepa BuiibcoHa, s/1epHbIN peakTop, aTOMHast
oomoOa.
Hemoncmpayuu
1. CY€TUNKNOHN3UPYIOLUXYACTHUII.
Yuenuueckuiiakcnepumenm,nadoopamopnuviepadomsot
1. HccnenoBanneTpeKoBUaCTHIN(TIOTOTOBBIM(OTOTpadusim).

lNamma-u3snydenue.3akoHpaanoakTHBHOTropacnaia. PainoakTHBHBIEN30TOIIBI
B nipupoe. CBONCTBAa MOHU3UPYIOLIETO U3TyueHus. Bnusiaue
pPaZMOaKTUBHOCTH Ha KUBBIE OpraHu3Mbl. EcTecTBeHHBIN (DOH U3ITydeHHUS.
Hosumerpus.
DHeprus CBS3M HYKJIOHOB B siipe. SlnepHbie cuutbl. JledekT Macchl spa.
SAnepusiepeaxkuuu.Jlenenuencunressaep. Iaepusiepeaktopsl.l Ipodaembl
YIPaBJISIEMOTO TEPMOSIIEPHOTO CUHTE3a. DKOJIOTMYECKUE acTIEKThl Pa3BUTHUS
AJICPHONIHEPTeTUKU. METOABIPETUCTPALIMUUUCCIIE0BAHUSIDIEMEHTAPHBIX
yacTull. DyHTaMEHTaJIbHBIEB3aUMOACCTBIA. BapHOHBI,ME30 HBIMIICTITOHBI.
[IpencraBnenneoCrangapTHoiimMoienu. KBapk-Tir0oHHasIMOI€TbaJpOHOB.
®dusuka 3a npeaenamu CtangapTHo Mojenu. TéMHas MaTepus U TEMHas
sHeprus. EnuHCcTBO pu3nueckoit KapTHHBI MUpA.
TexnuueckueycmpoucmeaumexHoa02uiecKkuenpoyeccol:103MMeTp,KkaMmepa
Bunbcona, siiepHbIi peakTop, TEPMOSIEPHBIH peakTop, aromMHas OomoOa,
MarHUTHO-PE30HaHCHAasi ToMorpadus.
Yuenuueckuinaxcnepumenm,nabopamopuviepadomol, npaKmuKym
1. HccnenoBaHWETPEKOB YaCTHUI(TIOTOTOBBIM(POTOTpAdHsIM).
2. HccnenoBanuepaaroakTUBHOTO (hoHAC
UCIOJIb30BAHUEM JIO3UMETPA.
3. HzydenuenornomneHnsOeTa-4acTUIIATIOMIUHIEM.

PA3IEJI8. OJIEMEHTBIACTPOHOMUWNNUACTPODUIUKI(74)

PA3JIEJI8. OQJIEMEHTBIACTPOHOMUWNNACTPODUIUKI(12y)

OTtanblpazBUTUAACTPOHOMHUHU. | [pHKIIaTHOEUMUPOBO33PEHUECKOEC3HAUEHUE
actpoHoMuu. Bun 3B€3mHor0 Heba. Co3Be3us, spKue 3BE3IbI, IUIAHETHI,
nxsuguMoenpkenne. ComaeunascucreMa. Connie. ComHeUHass aKTHBHOCTb.
UctoununksneprunConHan3BE3 1. 3BE3/1b1, UXOCHOBHBIE

XapaKTepUCTUKU. J[narpaMmMa«CreKTpaIbHbINKIIACC—CBETUMOCTbY. 3BE3 b
TJIaBHOM IMOCJIEIOBATEILHOCTH. 3aBUCHMOCTD «Macca — CBETHUMOCTh)

JUIst 3BE3]] TJIaBHOM MOCIIEI0BATENbHOCTU. BHYTpeHHEEe CTpoeHue 3BE3 L.
CoBpeMeHHbBICPEICTABICHUSIOMPOUCXO0K ACHUUUABOTFOMUCOTHIIAU3BES .
OTansl JKM3HU 3BE3].

Muneunsiii [1yre — Hama ["anaktuka. [Tosnoxxenue u npmxenue CoJiHia B
lNanaxtuke. Tuneiranaktuk. Paguoranaktnkurksasapbl. HEpHbIEIBIPBIB
aapax ranakTuk. Beenennas. Pacuupenue Beenennoil. 3akon Xa60ma.

OraneipazBuTusiacTpoHoMun. I [prukiiagHOEMMUPOBO33pEHUECKOE3HAUCHUE
actpoHOoMUHU. [IpMEHUMOCTH 3aKOHOB (PU3UKHU AJIs1 OOBSICHEHHSI IPUPOIbI
KOCMHUYECKHX 0OBEKTOB.

MertonpiactpoHoMudeckuxuccieqoBannil. CoBpeMeHHbICONITHYECKHE
TEJIECKOTIbI, PaAHOTEIECKOIIbI, BHEATMOC(EPHAs aCTPOHOMHUS.
Bunzséznnoroneba. Co3Be3aus, apKrue3BE3abl, ITAHETHI, UXBUIHMOE
JBUO)KECHUE.

ConneyHascucreMa.

Connne.ConHeuHassakTUBHOCTh. icTOUHMKAIHEprunCoMHIIan3BE3 .

3BE3/1b1, UXOCHOBHBIEXAPAKTEPUCTUKH. JMarpaMMa«cieKTpaibHbIMKIacC—
CBETUMOCTb).3BE3IBITTIABHOMIIOCIIEI0BATENHOCTH. 3aBUCUMOCTh«MAacCca—
CBETUMOCTb»JIA3BE3ATTIaBHONIIOCIIEIOBATEILHOCTH. BHyTpEeHHEeecTpoeHNE




Paz6eranme ramaktuk. Teopust Bonbmioro B3peiBa. PennkroBoe u3imyudeHwue.

MacmrabHasicrpykrypaBcenennoii. Metaranaktuka. HepeméaasienpooieMbt

ACTPOHOMMUH.

Yuenuuecxuenaoniooenusn
1. HalOmioneHus HEBOOPYKEHHBIM TIJIa30M C  HCIIOJIb30BAaHHEM

KOMIIbIOTEPHBIXIIPHIIOKEHU I TISOTIPE1EIIEH USATI0I0KEHUSHEO0ECHBIX
00BEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIC co3Be3usi CeBEpHOTO
MOJIYLLIAPUS U SIPKUE 3BE3/BL.

HabmonenussreneckonJlynsl,mianer, Mueunorollyru.

3B&31. COBpEMEHHBIETIPEACTABIEHUAONPOUCX 0K ICHUMUABO IO COJIHIA U
3BE3/. DTambl )KU3HU 3BE3L.
Mneunslii [1yrs — nHama 'anaktuka. Ilonoxenue u neuxenue ComHia B
lNanmaxtuke. Tunsiranaktuk. Pagporanaktukuuksasapbl. YEpHBIE IBIPBIB sIpax
ranaktuk. Becenennas. Pacimpenne Beenennoit. 3akon Xa606ma.
Paz0eranueranaxruk. Teopusbombioros3psisa. PenkroBoensinyueHue.
Macmtabnas ctpykrypa Beenennoit. Meraranakruka.

HepeménupienpobiemMbpiacTpOHOMUN

Yuenuueckuenaoniooenua:

1. Habmroiennsa3BE31HOTOHEOAHEBOOPY>KEHHBIMTTIA30MC
MCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUHN ISl OTIpeAeTICHUS
M0JIO’KEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbBIE
co3Be3iusi CeBepHOTro MOMyIIapus U SIPKUE3BE3 DI

Hab6monenusasreneckonJlyHbl, I1aHeT, TyMaHHOCTEHH3BE3 THBIX CKOTITICHHIA.

®U3NYECKUUITPAKTUKYM(164acoB)

CnocobviuzmepenuaghusuyeckuxeeruyuHCUCnoNb308AHUEMAHANO208bIX UYU
@DposbIXUIMEPUMENLHBIXNPUOOPOBUKOMNBIOMEPHBIXOAMYUKOBIXCUCTNEM.
AbcontomuvleuomHocumenbHblen02peUtHOCMUUIMepeHUNpUIULECKUXEETUYUH.
Oyenka epanuy nozpewHocmell.

IIposedenue Koceenublx uzmepeHull, UCCiIe008aHUL 3A8UCUMOCTMEL
QusuyeckuxeeruyUH, NPOBEPKAnpedNoNHCeHHbIXeUnome3 (8b16opu3 pabom,
ONUCAHHBIX 8 MeMAMUYecKUx pazoenax « Yuenuueckuil skcnepumenm,
1abopamopHuvle pabomoi, NPAKMUKYMY).

OBOBIIAIOINEEIIOBTOPEHUE(4u)

OBOBIIAIOIEEIIOBTOPEHUE(15y)

Ponb ¢usuky u acTpOHOMUU B 5KOHOMUYECKOMN, TEXHOJIOTMUECKOMH,
COLIMANIbHOMMATHYECKOHc(hepaxaesi TeNbHOCTHUEIOBEKA;POJILUMECTO
(U3HUKHN ¥ aCTPOHOMHH B COBPEMEHHOM HAYYHON KapTHUHE MUPA; POJIb
¢buznueckoit Teopun B GopMHUPOBAHUH MPEACTABICHUMA O (PU3NUECKOM
KapTHUHE MHpa, MECTO (PU3NYECKON KapTUHBI MUPA B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEJICTABICHUI 0 IpUpoIe

O6o0mennerncrucTeMaTH3aIMACOAepKAHUApa3AeTI0BKypca«MexaHukay,
«MomnekynspHasPpU3HKaUTePMO JUHAMU KA,  DIEKTPO JUTHAMUKAY,
«KonebanusanbonHb»,«OCHOBBICTICUATHBHOUTEOPUHOTHOCUTEIEHOCTIY,
«KBanToBaspuzuka»,«1eMeHTHIACTPOHOMUUUACTPO (PUBUKI.

Ponp ¢usuku M acTpoHOMHUHM B SKOHOMHYECKOH, TEXHOJOTHYECKOH,
COILIMANILHOM M 3TUYeCKOol cepax NesTeNbHOCTH YeJIOBEKa; POJb U MECTO
(U3NKHUHACTPOHOMUUBCOBPEMEHHOMHAYUHOMKaPTUHEMHPA;3HAYCHHE
OTHCaTebHON, CHCTEMATU3UPYIOIIEH,00bICHUTETbHOMUTTPOTHOCTUYECKO T




byHKIHIPH3HIEeCKONTEO pUH;pOIIb(PHU3HUECKONTEOPUNB(HOPMUPOBAHIH
npeCcTaBICHUNHOPU3NUECKOMKAPTHHEMHUPA,MECTOPU3NUECKONKAP THHBI
MHUPaBOOIIEMPSTyCOBPEMEHHBIXECTECTBEHHO -HAYUHBIXIIPEICTABICHUH O

PHPOJIC
Peseps(3 u) Pesepn(10u)
TemaTuueckoe mianupoBanue Kypca 11 kiacca
ITporpammHoe coep:kanue
Paznenl DiaexkTpoauHaMuKa (npopomkenne) 12/28

Koun- 1.1 MarnuTtHoe noJie6/15
BO
94acoB
Ha
6a30B
oM
YpOBHE

1 BzanMoieiicTBHEIOCTOSTHHBIXMar HAITOBUITPOBO JTHUKOBC 1

TOKOM. MaruutHoe 1noJjie. Bekrop MarHuTHOM WHAYKIIUH.
[IpuHIUIICYNIEpNIO3UIIMUMAT HUTHBIXITOJICH. JInHII
MAarHuTHOUM MHIYKIIHH.

1 MarauTHOEenoaenpPOBOAHUKACTOKOM(IIPSMOTOIPOBOIHUKA, 1
KaTYIIKUUKpYroBoroButka).OneitOpcerena. Kaprunanuuuit
MarHUTHON MHIYKIMH OIS TIOCTOSIHHBIX MarHUTOB.

Onpeodenenueycnosuti NPUMEHUMOCHU MOOeNU 0OHOPOOHO20 1
MAZHUMHO20 NOJIAL.

OnpeoenenueHanpagieHUAUHOYKYUUMACHUMHO2ONONANPO080OHUKa | 1
CMOKOM

Maenumnoenonessewecmee. PeppomazHemuru, napa-u- 1
ouamazHemuKu




CunaAmnepa,e€HanpaBieHUEH MOAYJIb.

CunaJlopeHiia,e€HanpaBieHUeUMO Ty b, | BUKeHHE
3apsHKEHHOMYACTUIBIBOJHOPOJHOMMAr HUITHOMIIOJIE.
Pa6ora cuibl Jlopena.

Ilposedenue koceennvix usmepenuti cunvl Amnepa, npoeedenue
UCCc1e008aHUs 3a8UCUMOCTEN MeNHCOY PUULECKUMU BENTUUUHAMU U
ONbIMO8 NO Nposepke NpPeodloHCeHHOUSUNOmME3bl NpU  U3VYeHUU
oeticmeust NOCMOSIHHO20 MACHUMAHA PAMKY C MOKOM

O0vsCHeHUe0CHOBHBIX NPUHYUNOBOCUCMBUSL MEXHUYECKUX
ycmpoucme

Ipumepvipewenusazaoaunomeme« CunaAmnepay

TexHuyeckne yCcTpoMCTBa U TEXHOJOTHYECKUE
MIPOLIECCHI: TPUMEHEHHE MOCTOSIHHBIX MarHUTOB,
AIIEKTPOMArHUTOB,
TECTepMYIbTUMETP,IEKTPOABUTaTeNb KOO, yCKOPUTET
Y 3JIEMEHTAPHBIX YaCTHIL.

JlaGoparopraspaboraNel «HabmroneHueaeiicTBrst
MarHUTHOTOTIOJISTHA TOK»

Ipumepvipewenuazadaunomeme« Cunalopenyay

Pewenue pacuémmuvix 3a0au ¢ 1610 3a0aHHOU U HESBHO
3a0aHHOUPDUIULECKOUMOOENLIOCUCNONB308AHUEMOCHOBHBIX
3aKoH08 u hopmyn no meme «Maznumnoe noney.

Pewenuexauecmsennvixzaoay, mpedyrowuxnpumeHeHus 3SHaHuii no
meme «Macrnummnoe nouey.

DJIEKTPOMATrHUTH
ast HHayKnus 6/13




SIBneHnesneKTPOMarHUTHOMMHAYKIMU. [ JoTOKBEKTOpa
MarHutHOM uHaAykiuu. IC uHayKImIu.

3akoHanekTpoMarauTHonuHAykuu®apanes. Buxpesoe
anekrpudeckoe noie. Toku dyko.

I/[CunoykyuuenposooHuKe, 08UNCYUWEMCANOCIYNAMENbHO8
0OHOPOOHOM MACHUMHOM NOJe.

Ipumepvipewenuazadaunomeme« 3aKOHINEKMPOMACHUMHOU
UHOYKYUUY

Pewenue pacuémmuvix 3a0au c 1610 3a0aHHOU U HESGHO
3A0AHHOUPUIULECKOUMOOENbIOCUCNONIL308AHUEMOCHOBHBIX
3aKOHOBUGD OpMYINOMeMe« NeKMPOMASHUMHAAUHOYKYUSLY.

[IpaBunoJlenna. MU nyktuBHOCTE. Katyika
VHJIYKTUBHOCTH BIIEUIIOCTOSIHHOTO TOKA.

SBnennecamonnaykunn. 3 J{CcaMOMHTyKIIHH.

PemeHueKaqecmeeHHbzmadalt,mpe6y;0muxnpwvzenenuﬂ 3HAHUL NO
meme ((SﬂekmpOMaenumHaﬂ uHayKI/;uﬂ)).

Aneopummucnonvzosanusanpasunallenyaonsonpedenenus
Hanpaejienuss Mmoka  KOHmype npu anaiuze 2papuieckux u
9KCNEPUMEHMATIbHBIX 3A0aY

CbopramodenusnekmpomacHUmHo202eHepamopa

9HepFI/IHMaFHI/ITHOFOHOJUIKaTYH_IKI/ICTOKOM.
9J'IeKTpOMaFHI/ITHOC II0JIC

JlabopaTtopnaspaboTtalNe2
«3ydeHunesBIeHUs HIEKTPOMArHUTHON HIYKIIUN




ObvscHerue 0CHOBHBIX NPpUHYUNOs oeticmeust MmexHUYecKux
yCﬂ’lpOI/VlCI’l’lG U mexHojocudecKux npoyeccos, makKux Kaxk.:
MHoyKL;MOHHCl}Zne'{b, COﬂeHou(),3au;uma0m3/zel<mpu3auuumeﬂ
npu O08UdICCHUU 8 MACHUMHOM noe 3emu.

Obobwarowe-nosmopumenvHoe3aHsmuenomeme
«DNeKmpoMacHUMHAAUHOYKYUSL)

3auemnomeme« IneKmpoMacHUMHAAUHOYKYUSL

Pazneni?2 KoueOanus u Bosib 60/24

2.1Mexanuueckue kosedanus 4-/10

KonebarensHasgcucrema.CBo0OO THBIEKOIEOAHM.

INapmonnueckue konedbanus. Kunematuueckoe u
JMHAMHYECKOEONHCcaHne. JHepreTHYecKOeoNcaHme
(3aKOH COXpaHEHUSI MEXaHUUECKOU SHEPTHH ).

Buisooounamuueckoeo onucanus 20pMOHM'~l€CKLIXKOJZ€5aHuZZu3uX
IHep2emuU4eCKO2OUKUHeMamuieCKocoOoOnucCanusl.

Buinyoicoennviekonebanus. Pezonarc. Pezonancuaskpusast.
Brusanue samyxanus na 610 pe3oHaHcHOU KpUBo.
Aemoxkonedanus.

Pewenue pacuémmuoix 3a0au ¢ 16H0 3a0aHHOU U HESBHO
3a0aHHOUPDUIULECKOUMOOENLIOCUCNONB308AHUEMOCHOBHBIX
3aKoH08 u hopmyn no meme «Mexanuueckue Konredanusy.

Amnmrynandasaxosnedanuii. CBA3baMILTUTY b1
K0JIe0aHUHNCXOTHOMBETNUNHBICAMILTUTYIaMHU
KoJIe0aHUH €€ CKOPOCTH M YCKOPEHHSI.

IepronnuactoTtakonedanuil.l leproamanbIxcBO6OIHBIX
KoJieOaHMMaTeMaTHuecKoro MasTHHKa. [lepros cBOOOTHBIX
KOJICOAHUHMITPY>KUHHOTO MasiTHUKA.




PemeHueKaqecmeeHHbzxaadau,mpe6yi0u;uxnpumeHeHuﬂ 3HAHUL NO
meme «Mexanuueckue Konrebanusy.

Ob6vsCHEeHUe0 CHOBHBIXNPUHYUNOBOCUICMBUAM EXHUYECKUX
VCMPOUCM S, MAKUXKAK. MEMPOHOM, YACbL, KAUenu, MY3bIKATbHbIE
uHCmMpymenmol, ceticmozpadg.

JlabopamopuasipabomalNe3«Onpedenenueyckoperusi c60600H020
naoexus npu NOMOWU MAasiMHUKA

2.29/1eKTpOMarHuTHBIE KoJiebanus 6/15

KonebarenbHbliikoHTYp.CBOOOIHBIENEKTPOMAr HUTHBIE
KoJie0aHus B MACAILHOM K0JIeOaTeIbHOM KOHTYpE.

®opmynaTomcoHa.

Cssa3pamniumyovi3aps0aKoHOeHCamopacamniumyoou CUbl
MOKa 8 KOJlebamenbHOM KOHMYype

Pewenue pacuémmuvix 3a0au ¢ s16H0 3a0aHHOU U HELBHO
3A0aHHOUPUUUECKOUMOOETLIOCUCNONb308AHUEMOCHOBHBIX
3aKOHOBUDOPpMYINOMeEMEe« DNeKMPOMASHUMHbLE
KoJleOanusy

Pewenuexauecmeennvixszaoa u, mpe6y10u;uxnpuMeHeHu;BHaHuﬁno
meMe«QJzeKmpomaenumnbz exonebanusny

3aKOHCOXpaHEHHIPHEPrUUBH 1€aIbHOMKOJIe0aTeIbHOM
KOHTYpE.

3aTyXﬂIOH_II/ICSJ'ICKTpOMaFHI/ITHbICKOJIC6aHI/I${.BBIHY)K,I[CHHBIG
3J'I€KTpOMaFHI/ITHbICKOJ'Ie6aHI/I$I.HepeMeHHBIﬁTOK.

Cpa@HeHueMexaHMlteCKMXMSﬂeKmPOMCIZHMWIHbl.XKOJZe6aHMlZ

ObvsacHeHue 0CHOBHbIX NPpUHYUNoOs oelicmeus mexHu4ecKux
yCWlpOlZCWl& maKuxKak. 9]Z€Kmpull€CKu12 360HOK,ceHepamop
nepemenHnoco moka, JTuHUU 3Jzel<mp0nepedalt

OnpeoenenueycnoguinpumeHUMoCmumoOenuuoeanbHo20
K01e0amenbHO20KOHMYpa




MOIIHOCT ~ HEPEMEHHOr0  TOKAa.  AMIUIUTYJHOE U
JEUCTBYIOLIEE 3HAYCHUE CHJIBI TOKAa M HAIPSHKCHUS IIPH
pasnuuHON (opmMe 3aBUCHUMOCTH HEPEMEHHOIO TOKa OT
BpeMeHU. CUHYCOUIaJIbHBIN IEPEMEHHBIN TOK.

Uneansupiii Tpancpopmarop. IlpousBonctso, nepenaya u
notpebieHne  dieKTpuueckoi  sHepruu.  Kynprypa
HCIIOJIb30BAHUA J3JICKTPOSHCPIruu B HOBCGI[HGBHOﬁ KHU3HU.
TexHuueckre yCcTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI:
NEKTPUYECKUN3BOHOK,T€HEPATOPIIEPEMEHHOTOTOKA, TMHUU
JJIeKTponepe1ay

Pesucmop, konoencamopuxamywkaunoyKmueHocmusyenu
CUHYCOUOATILHO20 NEpeMEeHH020 moKa. Pe3onanc mokos.
Pezonancnanpsioicenuil.

JlemoncmpayusaakmueHo2o, emMKoCmHO20UUHOYKIMUBHO2O
CONPOMUBIIeHUU

Pemenuemuecmeeum;zxs’adalt,mpe6y}owuxnpumeHeHuﬂ 3HAHULL NO
meme ((SﬂekmpOMaenumeze KoneOanusy.

MexaHnuyecKre HJIEKTPOMATrHUTHbIE BOJIHBI4/10

MexaHW4YecKUe BOJIHBI, YCJIOBHS WX PaclpOCTPAHCHHS.
ITonepeunsle W TPOJOJBHBIC BOJIHBL. Ilepwon, CKOpPOCTh
pacipocTpaHeHUANUTMHABOIHBL. CBOMICTBAMEXaHMUECKUX
BOJH: OTpPaKCHHE, NpPEJIOMIICHUE, HHTepPEPEeHIUsS H
T paKIms.

3Byk.CkopocTb3ByKa.l poMkocTh3ByKa. BeicoTarona. TemOp
3ByKa. lllymoBoe 3arpsi3sHeHHe OKpyXKarolen cpebl.

H3zyuenuepacnpocmpaneHusa36yK06bIX60NIHE3AMKHYMOM
npocmparncmee.

Pewenuezaoau




ObvscHeHue 0CHOBHBIX NPUHYUNOSE OCUCBUSL MEXHUYECKUX
YCmpOUCme U mexHoI02U4eCKUX NPoYeccos, Makux Kax:
MY3bIKAIbHbIE UHCMPYMEHMbl, paoap, paoUOnpPUEMHUK,
menesuzop,anmenna,menegon, CBY-neus, ynompaseykosas
OUACHOCMUKA 8 MeXHUKe U MeOUuyuHe.

DONEeKTPOMarHUTHbIE  BOJIHBI. VYcnoBus — u3ilyueHus
AJIEKTPOMArHUTHBIXBOJIH. CBOWCTBA3IEKTPOMAr HUTHBIXBOJIH:
OTpaKeHHeE, MPEIOMIICHHE, MOJIIPU3aLUs, HUHTePPEPEHIIHS U

TU(pakiys. B3aMMHasi OpUEHTALMs BEKTOPOB
B3JIEKTPOMAarHUTHOMBOJIHE.

[IIxanasmekTpoMarHUTHEIXBOJH. [ [pumenenne
AJIEKTPOMArHUTHBIX BOJIHB TEXHUKE U OBITY.
TexHnueckneycTponCTBauIpakKTHIECKOECTIPUMEHEHHNE:
MY3bIKAJIbHBIE HHCTPYMEHTBI, pajiap,
paauonpuEéMHUK, TEJIEBU30p, aHTEHHA, TeledoH,
CBY-neusb, ynpTpa3ByKoBas IUArTHOCTHKA B TEXHUKE
1 MEJIMLINHE

[ IpyHIMIBIpaMOCBs3UNTENEBU IeHU . Paqonokanyst.

PemeHueKaqecmeeHHbzmadalt,mpe6yiomuxnpwvzenenuﬂ 3HAHULL NO
meme «Mexanuueckue u IJIEKMPOMACHUNHbLE BOJIHbL)

PemeHueKauecmeeHHbzmadalt,mpe6yiomuxnpuMeHeHuﬂ 3HAHULL NO
meme «Mexanuueckue u JJIEKMPOMACHUNHbLE BOJIHbLY

YempoticmeounpunyunpabomuinpocmetiwiecopaouonpuemMHura

2.4 Onruka 10/25

[IpsmonmHetHOepacIpoCTpaHEHUECBETABO THOPOIHOM
cpene. Jlyud cBeta. ToueuHblli HCTOYHHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
ITocTpoeHnen3o0pax e HUIHBIIOCKOM3EpKaJIE.




Habnooenue onmuueckux sagnenutl, npogeodenue KOC8eHHbIX
usMepeHull, UCCIe008aHUAZABUCUMOCTEUDUIULeCKUXBENULUHU
ONbIMOG NO NPOBEPKe NPEOLONCEHHOU SUNOMme3vl Npu U3y4eHuu
A6NEHUL NPEeNOMACHUs C6ema HA 2paHuye pazoeid 08yx cpeo,
nperomMaeHus: ceema 6 coouparowetl

upacceusaoueltiuH3ax, B0IHOBbIXCEOUCMECEENd.

Tlocmpoenueupacuémuzodpadicenuil,co30a8aembix NIOCKUM
36PKANIOM

Cohepuueckueseprana

ITpenomiiennecBeTa. 3aKOHBIIPEIOMICHUSACBETA.
AOCOIOTHBIN MMOKa3aTeab NPEIOMIICHHUS.

Hucnepcusiceera.CioxHsliicoctaBoenorocsera.llper.
[TonHoeBHyTpeHHEeeoTpakeHue. I [peiebHbIN yroJmoIHOTO
BHYTPEHHETO OTPaKEHHUS.

JlabopamopnaspabomaNed « Uzmepenuenoxkazamens
NPenloMIeHUACTNEKNAY

Omuocumenvhviiinokazamenvnpenomienus. I locmosncmso
YACmMomul C6ema U COOMHOULeHUue OIUH 80IH NPU NEPexooe
MOHOXPOMAMUYECKO20 C8ema uepe3 epanuyy pazoena 08yx
ONMUYECKUX Cpeo.

Xoonyuevienpuzme.

C06Hpaloume " paCCCUBArOIINEC JTUH3GI. Tonkas nuH3a.
CDOKyCHOepaCCTOHHI/ICI/IOHTI/I‘ICCKaHCI/IJ'IaTOHKOﬁHHHSLI.

DopMyJIaTOHKOWIMH3BL. Y BETMUEHUE,1aBAEMOEIIMH301

JlabopamopnaapabomalNe5«OnpedenenueonmuyecKoucuIblu
Goxycrno2o paccmosiHus coouparowel 1uH3blL»

3asucumocmupoKycHo2opaccmosHUAMOHKOUCHepULecKoli TUH3bl
om e€ 2eomempuu U OMHOCUMENTbHO20 NOKA3AmeJis

NnpeiloMIIEHUA.




Xo0 nyua, npoweouie2o 1UH3Y NOO NPOU3BOTILHBIM V2TIOM K €€
enasnovonmuueckouocu.IlocmpoenueuzoopaxceHuimouxu u
Ompe3Ka npamMol 8 COOUPAIUWUX U PACCEUBATOUUX TUH3AX

U UXCUCEMAX.

OnTuueckuenpudopsl. PazpemaromascrnocodHocts. I mazkax
ONTMYECKasi CUCTEMA.
[IpenenpmpruMeHNMOCTUT €OMETPUUECKONOIITHKHY.

TexHnYeCKNeyCTPONCTBANTEXHOJIOTMYECKUXITPOLECCHI:
OYKH, JIyNa, epucKom, poToamnmnapar, MUKPOCKOII,
MIPOEKIMOHHBIN anmnapar, IpoCBETIEHNE ONTUKH,
BOJIOKOHHASIOTITUKA, TU (PpaKIMOHHASPEIIETKA.

HpoceemﬂeHueonmuKu

Tlocmpoenueupacuémuzodpasxicenuil,cCo30a8aemvix NI0CKUM
3epKanomM, MOHKOU TUHZOU.

Pewenuexauecmeennvixzaoa u, mpe6y}owuxnpumeHeHuﬂ3HaHud
nomeme« Onmuxay

Bonnosas ontuka. Untepdepentus ceera. KorepeHTHbIE
MCTOYHHKH. Y CIIOBUSHAOIIOIEHUSIMAKCUMYMOBUMUHUMYMOB
B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX KOTE€PEHTHBIX
UCTOYHUKOB. [IprMepsl Ki1accuueckux
MHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuus ceeta. JudpakimonHas pemérka. Y cioBue
HaOJIO/ICHUS TJIAaBHBIX MAaKCUMYMOB IIPH M ICHUN
MOHOXPOMAaTHYECKOTO CBETaHAIU(PAKIIMOHHYIO PEIIETKY.
[Tonspuzanusiceera

JlabopamopnasapabomalNe6« HzmepenueonunviceemogoteonHvLy

Obwacrhernue ocobennocmei npomeKkarnusl onmu4ecKkux SAGNeHUN.:

unmepepenyuu, ougppaxyuu, Oucnepcul, NOJTHO208HYMpeHHe20
OMPAdHCEHUS.

Pewenuepacuémnuvix3aoaucsaeno3a0aHHOUUNHESBHO




3A0aHHOUPUULECKOUMOOEILIOCUCNONb30BAHUEMOCHOBHBIX
3aKoH08 U Ghopmyn no meme « Onmuxay

Pa3nen3 OcHOBBI crieNMAJILHONH TEOPHH OTHOCHTEIbHOCTHA/6

3.10cHOBBICTICIIMATBHONTEOPUHUOTHOCUTEIILHOCTHA/6

I'paHn1IBI TPUMEHUMOCTH KJIACCUYECKON MEXAHUKHU.
[TocrynaTeicienuanbHONTEOPUNOTHOCUTEIIBHOCTH.

OTHOCHUTENHHOCTHOTHOBPEMEHHOCTH. 3aMe IJICHUEBPEMEHUU
COKpAICHUE JJINHBI.

IIpocmpancmeenno-epemennoti unmepsar. Ilpeoopasosanus
Jlopenya. Ycnosue npuuunnocmu.

Ilpakmuxym
Ilpakmuxym
DHEprusi MMMITYJIbCPEIATUBUCTCKONYACTUIIBI. CBSI3b
MAaCCBICOHEPTHEMUUMITYIbCOMPETATUBUCTCKON
YaCTHUIbl. DHEPTUs OKOS
TexHnueckne ycTpoiucTBa U TEXHOJOTUUECKHE MPOLECCHI:
CIYTHUKOBBICITPUEMHUKH, yCKOPUTEIN3APSIKEHHBIXUACTHI]
Ipaxmuxym
Ipaxmuxym

Jlabopamopuasapaboma«IIpoeedeniekoceennbIXuzMepeHUIUMNY IbCall
SHEPUUPETAMUSUCICKUXLACTUY (NOPOMOSP ADUAMMPEK083APAINCEHHBIX
yacmuy 6 MazHUMHOM noie). »




Pa3nend Kanromas pusmka 15/25

4.1 KopnycKy/I1sipHO-BOJIHOBO# Tyaam3m 6/15

PaBHOBecHOETEIIOBOCH3ITYYCHUE(U3ITYICHIEA0COTIOTHO
yépHoro tena). ['unoreza M. [1nanka o kBaHTax.

@DOTOHBL DHEPTUAUUMITYTHCHOTOHA.

3axoncmewenuaBuna.

ObvsicHenue 0CHOBHBIX NPUHYUNOB OeiCIEUs. MEXHUYECKUX
YCMPpOUCmMe, MaKux Kaxk. Cnekmpomemp, ¢homosiemeHm,

G omooamyux, myHHeIbHbIUMUKDPOCKON, COTHeYHasbamapes,
€c6emoouoo.

Pewenue pacuémmuvix 3a0au c 1610 3a0aHHOU U HESEHO
3a0anHOUPUIULECKOUMOOENLIOCUCNONB308AHUEMOCHOBHBIX
3aKoH08 u hopmyn no meme «Keanmoavie a6neHuUs.

®o1o3ddext.OnbITeIA.I . CToneroBa. 3akoHbIpoTOIPPEKTA.

VYpasuenuednnmreiHaaadorosrpdexra.«KpacHasrpanuia
dhoTtorddexra.

OnpeodenenueycrosuinpumeHUMOCMUK8AHMOBOUMOOeNUCEemA.

AHANU3K8AHMOBLIXNPOYECCOBCUCNONLI0BAHUEMYPAGHEHUS
Dunwmetina onst gdomosghpexma, npuHyuna
coomuouenutl Heonpedenénnocmu I etizenbepea.

PemeHueKaqecmeeHHbzwa()att,mpe6yiomuxnpumeﬂeﬂuﬂ 3HAHUL NO
meme «Keanmosuvie s6/1enusy.

JlaBneHue cBeTa (B YaCTHOCTH, IaBJICHHE CBETA Ha
a0COTFOTHOMOTIIOMIAIOITYIOUa0COTIOTHOO TPAKAOIITY O
noBepxHocTh). OnbiTh I1. H. JleGenena.




TexHn4eCcKneyCTpONCTBAUTEXHOJIOTMYECKUEIIPOLIECCHI:
crieKTpoMeTp, GOTOANEeMEHT, (POTOAATUUK, TYHHETHHBIN
MHUKPOCKOTI, COJIHEYHasl OaTapesi, CBETOUO

Bonnosviecsoiicmeauacmuy. Bonnvioebpotins. /[nunagonnvioe
bpoiinsa u pazmepol odracmu roxaruzayuu
osuicywericsauacmuysl. Kopnyckyisapuo-60iH080UOyanusm.

Juppaxyus s1ekmpoHo6 Ha KpUCmaiiax.
Cneyuguxauzmepenutiemuxpomupe. CoomuouieHus
Heonpeodenénnocmeiil etizenbepea

PeweHueKauecmeeHHbzxs’aOaq,mpe6y}0u;uxnpuMeHesz 3HAHUL NO
meme «Keanmosguvle s61eHusy.

4.2 ®u3uka aroma 4/5

OmnsITEITONCCIICTOBaHUIOCTpOeHUsIaToMa. [ [taneTapHast
Mo/ienb atoma Pesepdopna.

[Toctynarsibopa. M3nydaenneunmnorionieHuehoOTOHOB
MpHUIepexoearoMa ¢ OJHOTO YPOBHS SHEPTUU Ha

JIPYTOi.

AHANU3KEAHMOBLIXNPOYECCOBHAOCHOBENEPBOLOUBINOPO20
nocmynamos bopa

Tlpaxmuxym

Ipaxmuxym

Buner ciektpoB. CiekTp ypoBHEH 3HEPTHH aToMa
BOJI0po1a. CIOHTAHHOEUBBIHYKICHHOCU3ITyYCHUE
CBeTA.

TexHHnueCKHeyCTPONCTBAUTEXHOIOTHYECKUETPOLIECCHI:
CHEKTpaTbHbIHaHATN3(CIEKTPOCKOM ),J1a3eP,KBAHTOBBII
KOMITBIOTEP

Ipakmukym




Ipakmukym

Jlabopamopuas paboma

4.3 du3uka aTOMHOIO0 S/

Pa 4 3JIeMeHTapHbIX YacTul 6/6

Hyxnonnasmonenbsapal eitzenOepra—Banenko.3apsaspa.
Maccosoe unciio sapa. M3otomsl.

PannoaxktuBHOCT. Anba-pacnan. DNeKTPOHHbBIIHN
MO3UTPOHHBIN OeTa-pacna. ['aMMa-uznydeHue.

Tpaxmuxym
Ilpakmuxym
Pewenuesaoau

DHEPrusiCBI3MHYKIOHOBBsIpE. A nepHbiecuibl. J[ledhekT macch

sapa. SlnepHsie peakuuu. JlereHue u CuHTe3 saep

Anepusiepeaktopsbl. [IpobieMbIynpaBiIsieMOroTEPMOSIEPHOTO

CHUHTE3a. DKOJIOTUYECKUE ACTIEKThI Pa3BUTHUS SIACPHOM

SHEPreTUKH.
Tlpaxmuxym
Tlpaxmuxym

Pewenuezaoau




Merozaps! perucTpaly U UCCIEI0BAHUS JIEMEHTAPHBIX
yacTul. PyH1aMEHTaIbHbIEB3aUMOICHCTBUSA. bapuoHsl,
ME30HBI U JICITOHBI.

[Ipencrasnenue o CranaaptHoit moaenu. Kpapk-ritoonHas
MoienbaapoHoB. DusnkazanpeaenaMuCran apTHOMMOIEIIH.
Témuas marepus u TéMHas sHeprus. EnnHcTBO (hmsnveckoit
KapTUHBI MUDA.

TexHnuecKkneyCcTpoONCTBAUTEXHOJIOTMYECKUETPOLIECCHI:
NO3UMETp, KaMepa BuiibcoHa, IepHBIN peakTop,
TEPMOSIJIEPHBIA PEAKTOP, aTOMHass b0M0Oa, MAarHUTHO-
pe3oHaHCHast ToMorpadust

Ilpakmuxym

Ilpakmuxym

Pewenuezaoau

Paznens DyieMeHTBI aCTPOHOMUM U acTpopu3uku 8/12

5.19meMeHThIaCTPOHOMUNHACTPO Hu3nKn8/12

MeTombl aCTpOHOMHUYECKHX HccienoBannii. CoBpeMEHHBIC
OIITUYECKUETEIECKOIBL, PAINOTENECKOITBI, BHEATMOC(h epHAs
ACTPOHOMHUSL.

Bunzeésnnoroneba. Co3Be3aus, ipKre3BE3 Abl, IIIaHEThI, X
BUJIMMOE JIBMYKEHUE.

Omanwl pazeumusi acmporomuu.llpuxiaornoe u
MUPOBO33peHUecKoesHaueHueacmponomuu. [lpumenumocmso
3aKOHO08 PU3UKU OJ1 00BACHEHUSL NPUPOObL KOCMUYECKUX
006beKmos.

Ocnosnulecosse3ousaCesepHo2ononyuapuauspKue36e30bl




Ponb acmponomuu 6 cospemennoli kapmute mupa, 6
NPAKMuYecKouOesimelbHOCMUYe108eKaudaIbHeluuem
HAYYHO-MeXHU4eCKOM pa3eumui.

ComueyHasicucreMa.

Comnnue.ConaednasiakTuBHOCTb. MicTrounukaHeprurComHIIan3BE3 .

3BE3/1b1, IXOCHOBHBIEXapaKTEPUCTHKH. [larpamma
«CTEKTPATBHBIMKIIACC—CBETUMOCTH Y. 3BE3IBITIIABHOM
[OCJIE0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTb»IJISI3BE3INIABHOUIIOCIIEA0BATENBHOCTH. BHyTpeHHEe
CTPOECHUE3BES .

CoepemennvlenpedcmasieHusionpoOUCXOHCOCHUUUIBOTIOYUU
Connya u 36e30.

Ilpakmuxym

Ilpakmuxym

CoBpeMeHHBICITPEICTABIICHUAOPOUCX 0K ICHUUUIBOTFOLIH
ComHia u 38631, DTambl )KU3HA 3BE3]I.

Muneunsiitl [yre—nHamal amaktuka.llonoxxennennpmxenneComnHIa
Bl anmakTuke. Tunel rajakTuk. PagyuoransakTuku U kBa3apbl. UepHbie
IBIPHI B SIAPAX TaaKTHK.

0606w enueucucmemMamu3ayusco0epIHCAHUAPaA30enl08Kypca
«Mexanuxay

ObobwenueucucmemMamuzayusico0epHcanHusapas0enos8Kypca
«MonexynapuasaguzukaumepmoouHamuray,

Bcenennas.PaciupenneBcenennoii. 3akon Xa06na. Pasoeranue
ranakTuk. Teopus bonbiioro B3peiBa. PenmkToBoe u3mydeHue.




MacirabHast ctpykrypa Beenennoii. Meraranakruka. Hepeménasie
MPOOJIEMBIACTPOHOMUHU

Paznen7 O6oomarmiee nosropenne 4/15 (114acoB-B mpeabIAyIINX pa3jiesiax)

0606w enueucucmemMamu3ayusco0epIHCAHUApPa30enl08Kypca
«dnexmpoounamuxay

0606w enueucucmemamu3ayusco0epIHCAHUApPa30enl08Kypca
«dnexmpoounamuxay

0606w enueucucmemMamu3ayusco0epIHCAHUApPa30enl08Kypca
«dnexmpoounamuxay

O06001eHnencucTeMaTH3aIUACoAepKaHusIpa3AeIOBKypca
«Mexanukay,«MomnekyaspHasiPU3NKauTepMOIMHAMUKAY,

O06o001ennencucTeMaTH3aIusACoAepKaHusIpa3AeIOBKypca
«ONEKTPOAUHAMUKA

0606w enueucucmemMamu3ayusico0epIHCAHUAPaA30enl08Kypca
«Konebanuausontvi »

0606w enueucucmemMamu3ayusco0epIHcAHUAPaA30enl08Kypca
«Konebanuausontvi »

0606w enueucucmemMamu3ayusco0epIHCAHUAPaA30enl08Kypca
«Keanmosasigpusuxay

O60061eHrnerncucTeMaTH3aIMICOAepKaHUIPa3AeI0OBKypca
«KBanToBaspuzuka

O60061eHrnerncucTeMaTH3aIICoIepKaHUIPa3IeI0BKypca
«KonebaHusuBOIHBI

Pe3zepr0

Pe3epB7




IHOYPOYHOE INIVNIAHUPOBAHHUE
10 KVIACC (0a30Bblii YPOBEHb)

KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka
n/n yp Bcero KO; TPOJBHbIC HpﬁaKTquCK“e u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsI padoThbI pecypebi
®du3nKa — Hayka O MPUPOJIE.

1 Hayunrie MeTg;bl HO?lj)Hal,:)HI/JIISI 1 bubmorexa [IOK

ye https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u MecTo pusnku B
(hopMUPOBaHUHN COBPEMEHHON bubmuotexa [JOK

2 . 1 _

Hay4YHOW KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATeTLHOCTH JIFOICH
MexaHn4decKkoe ABMKCHUE.

3 OTHOCHTENBHOCTh MEXaHUYSCKOTO 1 bubmuorexa [JOK
nBrokenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE

4 PaBHOMEpHOE MpAMOJIMHENHOE 1 bubnuoreka [IOK
IBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOTTMHEWHOE 1 bubnuoreka [JOK
NIIBHKEHHE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHue. Y cKopeHue 1 bubmuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonuneitHoe nBUXKEHUE.

7 [[I];I/DKeHI/Ie Mare f/IaJILHoﬁ TOYKH I10 1 brbmorexa [JOK

p https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
[IpuHIUIT OTHOCUTEIBHOCTH
8 FEE)J'II/IJ'IHGSI NHepuuanbHBIE CHCTEMBI 1 bubmiorexa HOK
' p " https://m.edsoo.ru/ff0c3be8
orcyerta. IlepBblii 3akoH HproTOHA
Macca tena. Cuia. [TpuHnun bubnuoreka [IOK

9 . 1 .

CyNEepHo3uIMuU cuil. Bropou 3akoH https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

HproToHna a1 MaTepuaibHOU TOYKH

Tperun 3akon HetotoHa ju1st bubmuorexa [IOK

10
MaTEPHUATbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroteHus. Cuma

11 TsxectH. Ile pBaa KOCMUYECKas bubnmorexa LIOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunenrt

13 TpeHust. Cuiia COpOTUBIICHUS TPU bubnuorexa [JOK
JIBIDKEHUH TEJIa B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[TocTymarensHOE U BpaIliaTeIbHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6moreka [IOK
tena. MomeHT cuiibl. [liiewo cuiel. https://m.edsoo.ru/ff0c41a6
YcnoBusi paBHOBECHUS TBEPAOTO Tesla
Nmnynbc maTepuanbHON TOYKH,

15 CHUCTEMBbI MaTEpUAIIbHBIX TOYECK. bubnuoreka [IOK
Nmnynbc cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOLITHOCTD CHIIBIL.

16 Kunernueckas sneprust bubnuoreka [JOK
MarepuaibHO Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOW SHEPTUU
[ToTeHnmanpHas YHEPrUs.

[ToTeHnmanpHas sHEpPrUs 0
17 nedo II\-I/[I/I OBaHHon“rli) ;’EEIYF bubanorexa LIOK
PMUP Py ’ https://m.edsoo.ru/ff0c461a
[loTennmanpHas sHeprus Tena
BOJIM3U TIOBEPXHOCTH 3eMIIH
[loTreHunanpHbIE U
18 HEMOTEHIMaNIbHbIEC CHIIbI. CBSI3b bubnmuoreka [JOK

pa6OTLI HCIMMOTCHIMAJIbHBIX CUJI C
M3MEHEHHEM MEXaHUYSCKON OHCPTHUU

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKOU YHEPTUH

19

Jlaboparopuas paboTa
«MccnenoBanue CBsi3u pabOTHI CHITBI
C U3MEHEHUEM MEXaHUYECKOU
SHEPTUH TeJia Ha IPUMEPE
PACTSDKEHUS PE3UHOBOTO JKI'yTa»

20

KonTponsHas pabora o teme
«Kunemaruka. Jlunamuka. 3akOHBI
COXPAHEHHUS B MEXAHHUKE)

bubmmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKOU
Teopun. bBpoyHOBCKOE JBHKEHHE.

Andpdysus

bu6moreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep ABUKECHUS U
B3alMO/ICHCTBHS YaCTHI] BEIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTE
W TBEPHBIX TEI

23

Macca monekyn. KonnuectBo
BeniectBa. [locrosHHas ABoraapo

24

TermnoBoe paBHOBecue. Temneparypa
u e€ uzmepenue. [llkana temneparyp
Lenscns

25

WUneanpusrii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak Mepa
cpeaHel KHHETUYECKOM SHEPruun
JBUKEHUSI MOJIEKYI. Y paBHEHHE
MenneneeBa-Knanelipona

bubmuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlampToHa. ['a30BEIC 3aKOHBI

28

JIaGoparopHas paboTa
«MccnenoBanue 3aBUCUMOCTH



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

MEX1Y ITapaMeTPAMU COCTOSTHUS
Pa3peKEHHOTO ra3za»

H3omporiecchl B U1€alIbHOM ras3e u

bubmmoreka [{OK

29 uX rpaduuecKoe MpeICTaBICHIE https://m.edsoo.ru/ff0c570e
Bnyrpennssa sHeprus
TEPMOAMHAMUYECKOU CUCTEMBI U

30 criocoObl e€ m3Menenust. KommyuecTro bubnuoreka [JOK
TEIUTIOTHI U paboTta. BHyTpeHHsis https://m.edso0.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO HUJI€aTFHOTO
rasa

31 Buaer Tenonepenaun bubmorexa [JOK

https://m.edsoo.ru/ff0c5¢c36
VY enpHast TEMI0EMKOCTh BEILIECTBA.

30 KonmuecTBo TemnoTel npu bubnuoreka [IOK
Teruionepenade. AnnadaTHbIN https://m.edsoo.ru/ffoc5¢c36
poLecc
[IepBblii 3aKOH TEPMOAMHAMUKH U bubnuoreka [IOK

33 :
€ro NPUMEHEHHUE K U30Tpolieccam https://m.edsoo.ru/ff0c5efc
Heo6

o | B g o 10K

PHPOZIC. p https://m.edsoo.ru/ff0c6230
TEPMOIUHAMHUKHU

35 [Tpunmun nevicreus u KII1/ bubnuoreka [JOK
TETIOBOUM MaIluHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapro u ero KITJ]

37 DKOJOTHYECKHE MPOOIEMbI
TEIUIOOHEPTETUKHI

0606 i
38 SM(())J'I]:I? I?II;JIIHIE;}IIP (1§)I/II<3I/IKa OcHOBBI bubmiorexa [IOK
yIp ’ https://m.edsoo.ru/ff0c6938
TEPMOAMHAMHUKU»
KonTtponsHas pabota o teme
39 «MonekynspHas ¢pusuka. OCHOBBI bubmiorexa LIOK

TCPMOJUHAMUKU

https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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[TapooOpa3zoBaHue 1 KOHICHCAITHS.

bubmuoreka [JOK

40 Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
A
1| omeeoers sossyea. Hossmom BuGanorexa LIOK
ap Ayxa. m https://m.edsoo.ru/ff0c64d8
Teepnoe Teno. Kpucrannmueckue u
amopdHbIe Tej1a. AHU30TPOIIHS
42 CBOI/IIzS”)FB KpUCTAJUIOB X(Hljmne bubumorexa LIOK
) https://m.edsoo.ru/ff0c65f0
kpuctaibl. CoBpeMeHHbIE
MaTepuabl
IInaBneHnE M KpUCTALIA3AISL.
43 VY nenbHas TeHJ'II())Ta nnaBﬂe}IIIHsI bubunorexa LIOK
) https://m.edsoo.ru/ff0c6708
CyO6mumariust
bu6moreka [IOK
44 VYpaBHeHUe TEIIOBOTO OaaHca https://m. edsoo,ru/ff0c6820
One 3a el1. D11e eCKUU
15 | sapwn Jsa mma srexrpieokis Bummorexa L1OK
DAL a p https://m.edsoo.ru/ffOcébcc
3aps0B
I1
o | Moo, me B LOK
YHPOBOI ) https://m.edsoo.ru/ffOcébcc
COXPAaHEHUS IEKTPUUECKOIO 3apsiia
g | Dmoreiemme mon S o LOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsij
Hanps:k€HHOCTB 3IIEKTPUUECKOTO
48 noJist. [IpuHiun cynepno3unuu bubnnoreka [JOK
3JIEKTpUUYECKUX nojieu. Jlunuu https://m.edsoo.ru/ff0c6df2
HaNPsHKEHHOCTH
PaboTa cui1 3JIEKTpOCTaTUUECKOTO
49 nons. [Toren I/IaJ'IpPa3HOCTB Bubmzorexa LIOK
' HHaL. https://m.edsoo.ru/ffOc6f00
MOTEHIINAIOB
50 IIpoBOTHUKY M TUAJIEKTPUKH B bubnuorexa [IOK

QJICKTPOCTATUYCCKOM IIOJIC.

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c63b6
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I[I/IBHCKTpI/I‘-ICCKaH IMPOHHULIACMOCTb

51

OnexrpoeéMkocTts. Konnencarop

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHcaTopa. DHeprus
3apsHDKEHHOTO KOHIEHCATOpa

bubmmoreka [{OK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHnast pabota "N3mepenue
ANIEKTPOEMKOCTH KOHJeHcaTopa"

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
anmapara, CTpyWHOT0 IPHUHTEpa.
DneKTpocTaTU4ecKas 3aluTa.
3a3eMiIeHHe AIEeKTPOIpruOOpOB

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBaHus. [IoCTOSTHHBIN TOK.
Cuna toka. Hanpspkenue.
Conportusnenue. 3akon Oma Jyist
y4acTKa LHEeNnu

56

[TocnenoBarensHOE, TapauieIbHOE,
CMEIIAaHHOE COEMHEHHE
poBOAHUKOB. JIaboparopHas
paborta «/3yueHrue CMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTH AJIEKTPUUECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 7151 IOJTHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopartopHas pabora
«M3mepenne 3/1C nctouHnka TokKa u
€ro BHYTPEHHET'O COIPOTHUBIICHUS

0.5

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

PesepBHbiit ypok. KonTponbHast
paboTa no Teme "DyeKTpoANHAMUKA"
/ Beepoccuiickasi mpoBepoyHast

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

pabota

60

O6o06maromuii ypok
«ONEKTPOANHAMUKAY /
Bcepoccuiickas mpoBepoyHas paboTa

bubmmoreka [{OK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHas IPOBOAUMOCTb
TBEPABIX METAJJIOB. 3aBUCUMOCTD
COIIPOTUBIICHUS METAJIJIOB OT
Temneparypbl. CBEpXIpOBOAMMOCTh

62

DNEeKTpUUYECKUU TOK B BaKyyMe.
CBouCTBa JIEKTPOHHBIX TYYKOB

63

[TonympoBoAHHMKH, X COOCTBEHHAS
Y IpUMECHasi TPOBOAUMOCTb.
CBowucTBa p—N-mepexofa.
[TonynpoBOAHUKOBBIE PUOOPHI

bu6moreka [IOK
https://m.edsoo.ru/ff0c84ae

64

DIEKTPUYECKHUH TOK B PACTBOpaX U
pacIuIaBax 3JI€KTPOJIUTOB.
ONEKTPOIUTHYECKAs JUCCOLUALU.
DIIEKTPOJIN3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

65

DIIEKTPUYECKUHU TOK B ra3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSTEIbHBIN Pa3psil.
Momanus. I1ma3zma

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

66

DeKTprYecKrue MPHOOPHI U
YCTPOMCTBA U UX TPAKTUYECKOE
npuMeHenue. [IpaBuiia TeXHUKH
0€e301acHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0c86fc

67

KounTponbHas pabora o teme
«Qnekrpocraruka. [locTosHHbIN
JNEKTpUUECKuid TOK. Toku B
pPa3IMYHBIX CPEAAX»

bubnuoreka [JOK
https://m.edsoo.ru/ff0c8a8a

68

PesepBHbIit ypok. O600aromuii
ypok no teMam 10 kmnacca

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc8féc



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB ITO

[TPOTPAMME 68 S 4
10 KJTACC (yriry0JieHHbIH YPOBEHb)
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
T
u/n eMa ypokKa Beero KO;TpOJILHbIe HpﬁaKanecm/le WiydeHust | 0GPA30BATENBHBIE
padoThI padoTsI pecypesI
®duszrka — pyHIaMeHTaJIbHas HayKa O bubnuoreka [IOK
1 1
IIpupoJie https://m.edsoo.ru/1beef346
Hayunb1ii MeTO MO3HAHUS U METOIBI bu6moreka [IOK
2 L 1
rccaeaoBaHusl GU3UIECKUX SBICHUI https://m.edsoo.ru/3a7fde29
OKcHepuMEHT U TEOPHS B IIpPOIlecce
3 nosHaII{)Hﬂ MIPUPOIbI pHa6m<f elime 51 1 bubmiorexa LIOK
PHPOJIBL. A https://m.edso0.ru/34c49931
AKCIIEPUMEHT B (hH3HKE
4 Crioco6b1 u3MepeHus GPU3NIECKUX 1 bubnuoreka [JOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AOCOoIIIOTHAS. ¥ OTHOCHUTEIIbHAS
5 MOTPEILTHOCTA U3MEPEHUI 1 Bubmzorexa LIOK
P P https://m.edsoo.ru/7f18fda3
(DUBUYECKUX BETHMYHUH
MopenupoBanue B ¢pusuke. Ponb u
MecTO (DU3UKU B GOPMUPOBAHUHA
6 COB qu;HHoﬁ Ha(b 1?0171 Ea THUHBI 1 bubmiorexa HOK
p YHHOM kap https://m.edsoo.ru/eabbdedl
MHpA, B IPAKTUYECKON JEATETHHOCTH
mronei
Mexanundeckoe nBmkenue. Cucrema
7 orcueta. OTHOCUTEIIHFHOCTD 1 bu6mmoreka [JOK

MCXaHHUYCCKOI'O IBUXKCHU . HpSIMaH u
o6paTHas[ 3aJa4 MCXaHUKHU

https://m.edsoo.ru/e9a52f02



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

Pangnyc-BexkTop MarepraibHOM TOUKH,
€ro NPOEKLUHUH Ha OCU KOOpJAUHAT.

bubmuoreka [JOK

8 Tpacxropus. Ilepemernierte. https://m.edsoo0.ru/30a108a5
Ckopoctb. X mpoekuuu Ha ocu
KOOpJAMHAT
PaBHOMEpPHOE ITPAMONIMHENHOE

9 nBuxkeHue. ['paduyeckoe onvcanue bubnuorexa [JOK
PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.edso00.ru/89ba7190
JIBUKCHUS

10 CrnosxeHue nepeMerieHnii u bubnuorexa [JOK
ckopocrei. Pemienne 3agau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BMKEHME.

11 MrHoBeHHass CKOPOCTb. Y CKOPEHHE. bubnuoreka [IOK
[IpssmonrHeNHOE TBUKEHUE C https://m.edsoo.ru/a99549a7
MTOCTOSTHHBIM YCKOPEHUEM
I'paduueckoe onmcanme

12 MPSIMOJIMHEHHOTO JBUKEHUS C BH6J_IHOTeKa HOK

https://m.edsoo.ru/b7560bbf
MTOCTOSIHHBIM YCKOPEHUEM
CBoboaHoOe majieHre. Y CKopeHue

13 CBOOOIHOTO ITaJIEHUS. 3aBUCUMOCTD bu6mmoreka [JOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BpEMEHU U UX rpaduku

14 JIBmxeHue Tesa, OpOIIeHHOTO MO/ bubnmuoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuHneitHoe nBUXKEHUE.

JIBr>KeHure 1o OKpyKHOCTHU. YTJ10Bas

15 U JuHelHas ckopocTb. [lepuoa u ngﬁﬁ?ﬁ:{ﬁ)gﬁgs 196fbe
yacTtoTa. LleHTpocTpeMuTeNbHOE U T '
MOJIHOE YCKOPEHHE

16 KonTponeHas paboTa o teme bubnuoreka [IOK
"Kunemartuka" https://m.edsoo0.ru/1242f32e

17 IlepsrIif 3akoH HproTOHA. bubnuoreka [IOK

HNHepumanbHble CUCTEMBI OTCUETA.

https://m.edsoo.ru/5a9e4a64



https://m.edsoo.ru/30a108a5
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[IpuHnun otHOCUTENBHOCTH ['anunest.

HewnnepuuanpHble CUCTEMBI OTCYETA

18 Cuna. PaBHoielicTByIOIIAs CUJIa. bubnuorexa [JOK
Bropoii 3akon HeroTona. Macca https://m.edso0.ru/141d3837

19 B3aumopeiicteue Ten. Tpernii 3akoH bubnuorexa [JOK
Hprotona https://m.edso0.ru/57dba505
I1 .

20 | Pomcine satat na npuverere bumoterca LIOK

& p https://m.edsoo.ru/bdf997fb
3akoHOB HbroTOHA
3aKoH Bce OTO TATOTEHHS.
21 BKI;HI;:nerTI/I}?OHCTl; r;z;HTT;[PII/IZHHOI‘/’I u bubmrorexa [TOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOU MacChI

29 Cuna TSKeCTH U YCKOPEHHE bubmuorexa [JOK
CBOOOIHOTO ITaCHU https://m.edso0.ru/22757f26
JIBmkeHne HeOECHBIX TeJl U UX

23 HMCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubnuoreka [JOK
KOCMHUYECKasi CKOPOCTh. 3AKOHBI https://m.edsoo.ru/11abfa0a
Kennepa

o4 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/O0ae2cd84
Cuna tpenus. [Ipupoaa 1 BUabI CUIl
TpeHI/ISII.) I[BH}KerHepB i[KHnKofTH u Bubmzorexa LIOK

25 R https://m.edsoo.ru/1fa86499
rasze ¢ yuéToM CHJIbI COTIPOTHUBIICHUS https://m.eds0o.ru/2ch29676
cpeibl T '

26 Hasnenue. ['mapocraruyeckoe bubnuoreka [JOK
napienune. Cuia Apxumena https://m.edsoo.ru/a28aa7ad
AGCOTIOTHO TBEpIOE TEIO. bubnunoreka [JOK

27 [TocTynarensHo€E U BpalaTeIbHOE bubnuoreka [IOK
JBUKEHUE TBEPJOIO Tena https://m.edsoo.ru/2b95d57¢e

o8 MoOMEHT CHJIBI OTHOCHTEIBHO OCH bu6mmoreka [JOK
BpateHus. [lineyo cumel https://m.edso0.ru/653d3459

29 CrnoxeHue cuil, MIPUIIOKEHHBIX K bu6mmoreka [JOK
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TBEpAOMYy Teny. LleHTp TsxkecTu Tena.
YcnoBus paBHOBECHS TBEPIOTO TeEJA.
Bunsl paBHOBECHS

https://m.edsoo.ru/9aa79a7d

30 Pemenue 3amau BH6J_IHOTeKa HOK
https://m.edsoo.ru/dclcaacO

31 KonTtposnsHas paboTa o teme bubmmoreka [IOK
"Munamuka. CtaTtuka TBEpIOTO Tena" https://m.edsoo.ru/9f5a574c
NMnynsc maTeprallbHOM TOYKH,
CUCTEMBI MaTepUATBHBIX TOYCK.

32 Lentp Macc crucTeMbl MaTepHAIbHBIX Et?ﬁs?;;T:;iggﬁbbszg Ab
Touek. Teopema o ABUKEHUH IIEHTPA — :
Macc
NMITyIbC CHITBI 1 BI3MEHEHHE

33 HUMITYJIbCa TeJla. 3aKOH COXPaHCHUS ngg?ﬁgggggﬁlﬁ3 f04221
UMITYJIbCa. PeakTHBHOE TBYKEHHE o '
MoMeHT uMnysibca MaTepuaIbHON

34 toukd. [IpeacraBnenne o coxpaHeHUH bubnuoreka [IOK
MOMEHTa UMITYJIbCa B IIEHTPAIbHBIX https://m.edso0.ru/d6532eb9
MOJISIX

bu6mmoreka [JOK

35 Peenne 3azas https://m.edso0.ru/f7706d63
PaGora cuibl Ha ManoM U Ha

36 KOHEYHOM TEePEMEIIICHUH. bubnuoreka [JOK
I'paduaeckoe npeacraBaeHne padbOTHI https://m.eds00.ru/913974c7
CHJIbl. MOIIIHOCTh CHJIBI
Kunernueckas sneprus. Teopema 00

37 W3MEHEHUH KMHETUYECKOU SHEPTUU BH6J,IHOTeKa HOK
MaTepHATEHOH ToTKH https://m.edsoo.ru/9a5e2e74
[ToTeHnManpHbBIC U HEIOTEHIUAIBHBIE

38 cuibl. [loTeHIIManbHas SHEPTUsl. Egg?ﬁﬁf:{ﬁ)gﬁ}% Abafee
Bropas kocMu4eckas CKOpoCThb T '

39 Tperbsa kocMudeckast CKOpocTb. CBsI3b bubnuoreka [IOK

paGOTH HCIMMOTCHIMAJIbHBIX CUJI C

https://m.edsoo.ru/f57b4e01
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M3MEHEHUEM MEXaHUYECKON DHEPTUn
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON IHEPTrUun

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

bubmmoreka [{OK

40 YPABHCHUE bEpHYILIH JUIs HICAIIBHOH https://m.edso0.ru/f30f43b6
KUJIKOCTH
a1 KonTponsnas pabora no teme bubnuorexa [JOK
"3aKOHBI COXpaHEHUsI B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3BuTHe npencraBieHuii 0 Ipupoie
42 Tetu1oThl. OCHOBHBIC TIOJIOKCHHUS bubmmoreka [{OK
MKT. Iuddyzus. bpoynosckoe https://m.edsoo.ru/b0a4445f
JIBIKCHUE
C 0
P/IBIX TEI. AapaKtep A https://m.edsoo.ru/c44d02e2
B3aWMOJICHCTBUS YACTHI] BEIECTBA
M .
o | e e (o Busorea 10K
m ) https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemioBoe paBHOBECHE. bubnuoreka [IOK
IlIkama Ienbcus https://m.eds00.ru/0070d493
bu6mmoreka [JOK
46 Pemenue sanas https://m.edsoo.ru/1531aba5
N bubnmuoreka [JOK
47 WneanpHbiii ra3. ['a30BbIe 3aKOHBI https://m.edsoo.ru/1deb2367
48 YpaBHenue Menzeneena- bubnunoreka [JOK
Knaneiipona. Pemienue 3amau https://m.edso0.ru/8d12c328
49 AbGcoumoTHas TeMieparypa. 3aKoH bubnuoreka [IOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 N3ompoueccsl B HAcaIbHOM rase ¢ bubnuoreka [IOK
MOCTOSIHHBIM KOJIMYECTBOM BEIIlECTBA https://m.edso0.ru/68878d51
51 I'paduueckoe mpeacraBieHue bubnuoreka [IOK

H30IIPOICCCOB: N30TCPMaA, U30X0pa,

https://m.edso0.ru/1344327b
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n3obapa

bubmuoreka [JOK
52 OcnopHoe ypasnenne MKT https://m.edso0.ru/c8094721
bubmmoreka [{OK
53 Pemerme sanad https://m.edso0.ru/10265a05
CBs13b a0COJIIOTHOM TeMIepaTyphl
TEPMOAMHAMHUYECKON CUCTEMBI CO
54 CpelHel KHHETHYECKON dHEpruei https://m.edsoo.ru/c38af875
MOCTYMATEILHOTO TEIJIOBOTO
IBIDKEHUS €€ YaCTHIL
55 O0600611eHre U crucTeMaTu3anus bubnuorexa [JOK
sgagui mo teMe "OcHoBel MKT" https://m.edsoo.ru/09d12fd8
56 KonTponbnas paborta no teme bubnuoreka [IOK
"OcHoBEI MKT" https://m.edsoo.ru/13adad59
TepmoanHaMuueckas cucrema.
3aganue BHEIHUX ycimoBui juist T/1
cUCTEMBIL. BHeIHNE U BHYTPEHHNE
57 mapameTpsl. [TapameTpsr }”}TII[) CHCTEMBI bubmorexa LIOK
P PeL. 11ap P https://m.edsoo.ru/5f8d38a3
KaK CpeIHUE 3HAYCHUS BEITUYHH,
OIMCKIBAIOIIMX €€ Ha
MHKPOCKOTTMYECKOM YPOBHE
HyneBoe Hauano TepMOIMHAMUAKH.
58 CE}IIMOH OI/I3BOJ'II>Ha}Ip enﬂaKcauI/I}I T Brbmaoreka LJOK
P p https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO
Monenp uaeajibsHoTo ra3a B
59 TE f/[o I/IHEMI/IKC VYcenoBus bubmiorexa HOK
PMOZL T https://m.edso0.ru/29355001
MMPUMEHUMOCTH 3TON MOJIEITH
Vpasuenue Meunneneesa-Kianeiipona
60 I/II;LI axeHue J'Ijll BHYTPEHHEHN b Bubmzorexa LIOK
P a yIp https://m.edsoo.ru/bal178d0
SHEPTUU
Bripaxxenue 111 BHyTpeHHEN SHEPTUN
p ! TP P bubnmuoreka [JOK
61 0JITHOATOMHOI'O HJIeaJIbHOTO Ta3a.

KBasucrarndyeckue u HeCTaTUUCCKHE

https://m.edsoo.ru/ac5cacl5
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MIPOLIECCHI

OnemenTapHas paboTa B
TCPMOJUHAMHKE. Brerauciienne

bubmmoreka [{OK

62 paboTsI 1o rpaduKy mporecca Ha PV- https://m.edsoo0.ru/741d5738
TarpaMme
Temnonepenaua kak croco0
63 W3MCHCHHS BHyTpeHHel saeprun T]] BH6J.IHOTeKa HOK
https://m.edso00.ru/3d734561
CUCTEMBI 0€3 COBepIIIeHUs pabOThI
64 KonBekuus, TEmIonpoBOIHOCTD, bubmmoreka [IOK
W3JIy4eHUE https://m.edsoo.ru/157b54cd
KommuectBo Temiorsl. TenmnoéMKoCTh
65 Tena. YIeapHas U MOJIsipHas bubmuorexa [JOK
TEIUIOEMKOCTH BellecTBa. Y IejIbHas https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHMS TOTIJIMBA
66 Pacuér xonuuecTBa TEMIOTHI TPU bubmuorexa [JOK
Terionepeaaye https://m.edsoo.ru/1db5ad4e
67 [Tonsarue 06 annabaTHOM TIpoIIECcCe. bubnuoreka [IOK
[TepBrIil 3aKOH TEPMOAMHAMUKHI https://m.edso0.ru/d8098824
o | Moo Tt o e 10K
P yIp https://m.edsoo.ru/b047alcd
sHepruu T/l cuctemsl
BTopoii 3ak0oH TepMOAMHAMUKY IS
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuoreka [JOK
nporieccoB. HeoOpaTumocTh https://m.edsoo.ru/c6f4f464
MIPUPOJTHBIX MTPOIIECCOB
70 [TpuHIUIIBEI AEHCTBUS TEMIOBBIX bu6mmoreka [JOK
mamuH. KT https://m.edso00.ru/2e945513
71 MaxkcumanbHoe 3Hauenue KITJ. Iukn bu6mmoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmoreka [JOK
2 Pemmenne sanau https://m.edsoo.ru/b3efal8b
73 OKOJIOTUYECKHE aCIICKTHI bu6nmoreka [JOK
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HNCITIOJIb30BaAHUS TCIIJIOBBIX
nsurareneil. TennoBoe 3arpsa3HeHne
OKpYKarOLIEH CpeJibl

https://m.edsoo.ru/9867aaa7

74 Pemenune 3anau bubnmorexa LIOK
https://m.edsoo.ru/c8c70432
O00011IeHNE ¥ CUCTEMATH3AIMS
75 3HaHI/IH”1; o teMe "Tepmo I/IHI;MI/IKa Bubmaorexa LJOK
P A ' https://m.edsoo.ru/28d62b3f
TerioBble MaIINHEI
Kourpoasnas pabora 1o teme
76 "Te 130 I/IHaMII/)IKa Teroseie bubmorexa [IOK
P H,, ) https://m.edsoo.ru/1b6e26¢5
MAIUHBI
ITapooOpa3zoBaHue U KOHICHCAIHA.
77 I/Icfla eII{)I/Ie WU KUIICHUE 32’1 enLIIJIaﬂ bubmmorexa LLOK
P - https://m.edsoo.ru/6f8e6777
TEIJI0Ta MapooOpa30BaHUsI
HacelmeHHble U HEHACBINEHHBIE
napel. KauecTBeHHas 3aBUCUMOCTh
IUTOTHOCTHY U aBJIEHUS HACBIIIEHHOTO
78 rmapa OT TeMIEPaTyphl, UX bubnuoreka [JOK
HE3aBUCHUMOCTE OT 00BhEMa https://m.edsoo.ru/f5c17d02
HACBIIIIEHHOTO TIapa. 3aBUCUMOCTh
TEMIIepaTyphbl KUTICHHS OT JaBJICHUS B
SKUIKOCTH
79 Bnaxxnocts Bo3myxa. AGCONIIOTHAS U bubnuoreka [JOK
OTHOCHUTEJIbHAS BIAKHOCTH https://m.edsoo.ru/30ebbb79
bubmuoreka [JOK
80 Pemenne 3anad https://m.edsoo.ru/18e95ff3
Tsépnoe teno. Kpucrammueckue u
81 aMOpf[bHLIe Tela 1EI)AHI/ISOT OITUS bubanorexa [IOK
P i P https://m.edsoo.ru/20a88a03
CBOMCTB KPHCTAJIOB
[1naBneHue U KpUCTALIA3ALSL.
82 VnenbHasg Termlg)Ta HJIaBJIe}IIlH;I bubmiorexa LHOK
A ’ https://m.edsoo.ru/6ee91e9f
Cybnumarus
83 Hedopmariuu TBEpAOTO TENA. bubnuoreka [IOK
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Pactsoxenue u cxxatue. Casur.
Monyne FOnra. Ilpenen ynpyrux
nedopmaruit

https://m.edsoo.ru/dalaabl0

TermoBoe pacmmpeHue KUIKOCTEN U
TBEPABIX TEJI. AHTAPMOHHU3M

bubmmoreka [{OK

84 TEIUIOBBIX KOJE€OaHUI YacTHIl https://m.edsoo.ru/7babedf2
BEIIECTBA
85 [IpeoGpa3oBanue s3Hepruu B pa3oBbIX bubnuorexa [JOK
nepexonax https://m.eds00.ru/97a0672f
bubmmoreka [{OK
86 VPaBHEHHC TEILIOBOTO Oananca https://m.edsoo.ru/ab1521fb
bu6moreka [IOK
87 Pemenue sazias https:// m.edsoé.I ru/8ab7f40d
[ToBepXHOCTHOE HaTsIKEHUE.
88 Kanunnspueie saBnenus. [lapienue bu6moreka [IOK
MOJT UICKPUBJIEHHOM MMOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. @opmyna Jlannaca
O06o01enre U cucTeMaTru3arus
89 3HaHUM Mo Teme "ArperaTHbie bubnuoreka [IOK
cocTosHus BellecTBa. a3oBbIe https://m.edso0.ru/0b52575c¢
nepexomnl"
KonTtponpHas padoTa o teme
90 "Al"pé)l"aTHBIe SOCTO}IHI/I}I BEILIECTBA. bubnorexa LIOK
" https://m.edsoo.ru/7dc2a739
dazoBbIe IEPEXOIbI
DnekTpu3anus Tei U €€ MPOosBICHUS.
DnekTpudeckuil 3apsa. /[Ba Buaa
91 BHCKT[FI/I‘ICCKI/IX 3ap1;ﬂIi)BI.[ g Eubmorexa TOK
https://m.edsoo.ru/laff445f
[IpoBOAHMKH, TUIIEKTPUKH U
MOJTYITPOBOAHUKHU
DJIeMEHTapHbIN ANEKTPUUECKUI
92 3aps. 3a1<12)H coxpaHel:m;I bubmorera [JOK
https://m.edsoo.ru/f49afd24
AIEKTPUYECKOT 0 3apsia
93 BsaumonelictBue 3apsiioB. Toyeunsie bubnuoreka [IOK
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3apsabl. 3akoH Kynona

https://m.edsoo.ru/445b7746

bubmuoreka [JOK

94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edso0.ru/08fc19bc
95 Dnekrpuyeckoe nose. Ero neiictue bubnuorexa [JOK
HA 3JICKTPUYECKUE 3aPsiJIbl https://m.edso0.ru/05c6bfal
Hanpssk€HHOCTB IEKTPUYECKOTO
niosst. [IpoGnsii 3apsia. Jlnanm
96 Haprl)KgHHOCTI/I BJII)GKJ"IFpI/I‘IeCKOFO bubmiorexa HOK
https://m.edsoo.ru/3dac6957
nossi. OMHOPOTHOE AIIEKTPUUECKOE
rnoJsie
[ToreHumanbHOCTH
97 SHGKTij)CTaTI/I‘—IeCKOFO noJisi. PazHocTh bubmorera [JOK
) https://m.edsoo0.ru/80021447
TTOTEHITNAJIOB ¥ HAMPSDKEHUE
[TorenumansHas SHEpTUS 3apsiaa B
098 AJIEKTPOCTATHYECKOM IIOJIE. bubnuoreka [IOK
[ToreHman 3MeKTpOCTaTUYECKOTO https://m.edsoo.ru/af5fa389
oJIst
o | oo mopneEmcn o Bumorera 0K
p a https://m.edsoo.ru/df7a6838
3NEKTPOCTATUYECKOTO MOJIS
[TpunIMn cynepno3uiuu bubnuoreka [JOK
100 . .
AJIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfeda6c
bubnuoreka [JOK
101 Pemmenne sanad https://m.edsoo.ru/5a582263
102 ITone Toueunoro 3apsaa. [lome bubnunoreka [JOK
PaBHOMEPHO 3apsHKEHHOM cepbl https://m.edsoo.ru/b297b5c3
Bumorera LOK
y mapa. PaBHOMED https://m.edsoo.ru/f7a665ee
3apsHKEHHONW OECKOHEYHOM MII0CKOCTH
104 IIpoBOIHUKH B 3JIEKTPOCTATUYECKOM bubnuoreka [IOK

mnojie. YCiaoBue PaBHOBCCHUSA 3apsa10B

https://m.edsoo.ru/32405eab
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105 JIMBIEKTPUKHU U MOIYIPOBOAHUKH B bubmuoreka [IOK
3JIEKTPOCTATHYECKOM I10JIE https://m.edso0.ru/060ebab5
Konpencarop. DnexkrpoéMkoc

106 Koril;e;caTTo;?a anﬂécl;rfpoé\ﬁ(l(osfb bubmorexa HOK

' https://m.edso0.ru/845b4f73
TJIOCKOTO KOHJIEHCATOPa

107 [TapamiensHOE cOeTMHEHNE bubnuorexa [JOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7

108 ITocnenoBaTenbpHOE COCAMHEHUE bubmmoreka [{OK
KOHJEHCAaTOPOB https://m.edso00.ru/1e992920

109 DHeprus 3apsHKeHHOTO KOHJIEHCATOpa bubmorexa [JOK

https://m.edsoo.ru/73a34f18
bu6moreka [IOK

110 Pemienne 3amau https://m.edsoo.ru/5fb2ach5

https://m.edsoo.ru/27434040

111 JIBr>keHue 3apsSKEHHOW YaCTHIIbI B bu6moreka [IOK
OJHOPOTHOM 3JIEKTPUUYECKOM TOJIE https://m.edsoo.ru/8341d6ac

112 Pemtenue 3amay

PR I —— Biutmoraxs LIOK

" p https://m.eds00.ru/5752603f
rnosie

114 KonTtponpHas padoTa o teme bubnuoreka [JOK
"Dnexkrpuueckoe noie" https://m.edsoo.ru/cefe90e9
C ! i .

115 | Venomns cymecraonain Bu6miotexa LIOK

ym https://m.edso0.ru/233311b5
MTOCTOSIHHOTO 3JICKTPUUYECKOTO TOKa

116 Hcrounnku Toka. Hanpspkenue u bubnunoreka [JOK
DJ1C https://m.edso00.ru/0839a115

117 3akon OMa [u1d ydacTKa [enu. bu6mmoreka [JOK
DIIEKTPUYECKOE COPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTb COMPOTUBIICHUS Bubmiorexa 1IOK

118 OJIHOPOJIHOTO MTPOBOJIHUKA OT €ro

JUIMHBI U TJIOIAaAU IMOIMCPECUHOT'O

https://m.edsoo.ru/95fcdf51
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CCUCHU A

YaenpHOE COIMPOTUBJICHUEC BCIICCTBA.

bubmuoreka [JOK

119 Pemenne 3amau https://m.edso0.ru/437f8300
I Buorera LOK
o https://m.edso0.ru/236f7e07
MIPOBOJIHUKOB
Pacud -
121 SJ?SII::TP?;;:I?;EJE;T};;IXH aBmIa bubmmorexa [JOK
p P https://m.eds00.ru/1794cf37
Kupxroga
bubmmoreka [{OK
122 Pemenne sanad https://m.edso0.ru/3881b469
123 PaboTa anekTpuueckoro Toka. 3akoH bubmuorexa [JOK
Jlxoyns —Jlenna https://m.edso0.ru/a3605c5¢c
bu6moreka [IOK
124 Pemenne sanad https://m.edso0.ru/6761bfOf
MontHOCTB di1e €CKOT'0 TOKa.
125 Te:nunl(l){]sal;[r ;OJIIHEI)I():I;I: B:IHI;H;IrehIflaﬂ Ha bubmorexa LIOK
’ https://m.edso0.ru/99750a6f
pesucTope
bu6mmoreka [IOK
126 Pemexne sazad https://m.edsoo.ru/eb72fc24
197 OJIC 1 BHyTpEeHHEE CONTPOTUBJICHUE bubnuoreka [JOK
HCTOYHHMKA TOKa https://m.edsoo.ru/72d453af
198 3akon OMa 1 MOJTHOM (3aMKHYTOM ) bubnmuoreka [JOK
AJIEKTPUYECKOM LIeTH https://m.edsoo.ru/221f40fb
bubmuoreka [JOK
129 Pewenne sanas https://m.edso0.ru/35800679
bubmuoreka [JOK
130 MomHOCTE HCTOTHIKA TOKA https://m.edsoo.ru/a0ae51d8
bu6mmoreka [JOK
131 Koporkoe saMbIkaHue https://m.edso0.ru/546f5632
132 KonneHcarop B 11enu NOCTOSSHHOTO bu6mmoreka [JOK

TOKa

https://m.edsoo.ru/35368f3e
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bubmuoreka [JOK

133 | Pemenne sanaq https://m.eds00.ru/4410cef0
134 Pemenue 3amau o reme bubmmoreka [{OK
"[1oCTOSIHHBIN 27EKTpUUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amau mo reme bubmmoreka [{OK
"[1oCTOSIHHBIN 37€KTpUYECKUM TOK" https://m.edso0.ru/744261b8
136 Pemenue 3amaq mo reme bubmmoreka [{OK
"[1oCTOSIHHBIN 37eKTpUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O060061eHre u cucTeMarusa
137 3HaHI/IHUI; :(:/I Teilqepf'&ongfHHgflﬁﬂ bubmmorexa LIOK
o " https://m.edsoo.ru/bfd7a050
AIEKTPUYECKUIN TOK
138 KounTponbHas paborta o teme bubnuoreka [IOK
"[ToCTOSHHBIN 3JIEKTPUYECKHUI TOK" https://m.edso0.ru/1885ddf1
One ecka OBOJMMOC
139 p;nI;TEII{/I;x ]I:eI;IIIS(I:)TBB C;IJI;IeI\chpE:IeCKHﬁ bubmorexa [JOK
) https://m.edsoo.ru/da794295
TOK B MeTay1ax. CBEpXIpOBOIMMOCTD
One €CKHU TO acTBopa
140 p;]c;;g; 3JI§ZIII;ITI)OIJ<1;TIC))B T;alfogbfl bubmorexa LIOK
) https://m.edso0.ru/4b423491
®dapajes 1S AIEKTPOIn3a
N bubnmuoreka [JOK
141 DNeKTpUYECKHUid TOK B razax. [lmasma https://m.eds00.ru/92d92f76
142 DIIEKTPUYECKHUI TOK B BaKyyMe. bubmuorexka [JOK
BakyymHuble mpuOopbI https://m.edso0.ru/2E+160
143 DIEKTPUYECKUI TOK B bubnunoreka [JOK
MOJTYITPOBOAHUKAX https://m.edsoo.ru/ab61c660
bubmuoreka [JOK
144 Tomynposouiossic npubopE! https://m.edso0.ru/83622200
DuU3NYEeCKUN PAKTUKYM I10 TEME
HH
3MEPEHHUE CHIIBI TOKA U BuGmorexa LIOK
145 HaIPsDKEHUS B LIENHU MIOCTOSIHHOTO

TOKa IIpH IMOMOIIIN aHAJIOTOBLIX U
LII/I(I)pOBLIX HU3MCPHUTCIIbHBIX

https://m.edsoo.ru/5643ea56
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npubopoB" wiH "3HAKOMCTBO C
u¢poBoii 1aboparopueii mo Gpusmke.
[Tpumeps! u3mMepeHust Gpru3nIecKux
BEJIMYUH MTPH MOMOIIN
KOMITIBIOTEPHBIX JTaTYUKOB"

146

@u3N4EeCKU IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO
JBUKEHUS C LIEJIbIO ONPEIEeTCHUS
MTHOBEHHOM ckopocTH"

bubmmoreka [{OK
https://m.edsoo.ru/f6292f5f

147

@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus Ipu
MPSMOJTMHEHHOM PaBHOYCKOPEHHOM
JIIBM>KEHHWH 110 HAKJIOHHOM MI0CKOCTH"
niu "HccnenoBaHue 3aBUCUMOCTH
MyTH OT BPEMEHH TpH
PaBHOYCKOPEHHOM JIBMOKEHUH"

bu6moreka [IOK
https://m.edso0.ru/6960b6ef

148

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue yckopeHusi CBOOOJHOTO
nanenus" win "M3ydenue nBUKEHUS
Tesa, OPOIIEHHOTO TOPU30HTAILHO"

bu6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

149

DuU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHue NBUKEHUS TeJla 1O
OKPY>KHOCTH C IIOCTOSIHHOH 110
MOJIYJIFO CKOPOCTBIO" WIIH
"UccneqoBaHue 3aBUCUMOCTH
nepuoja o0panieHus: KOHUYECKOTOo
MasiTHUKA OT €ro MapameTpoB"

bu6mmoreka [JOK
https://m.edsoo.ru/bcf53514

150

dusnueckuil NpakTUKYM 10 TEMe
"N3mepeHne paBHOJAECHCTBYIOLIEH
CHJIBI ITPU JBMKEHUH OpycKa 1o
HAaKJIOHHOM IUIOCKOCTH" WIN
"[IpoBepka runoTessl 0
HE3aBHCHUMOCTH BPEMEHHU JBU)KCHHUSI

bu6mmoreka [JOK
https://m.edsoo.ru/0b34db84



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84

OpycKa 10 HaKJIOHHOH IJIOCKOCTH Ha
3a/IaHHO€ PACCTOSIHUE OT €ro Macchl”

151

PuU3NYECKU IPAKTUKYM 110 TEME
"NccnenoBanue 3aBUCUMOCTH CHJT
YIIPYTOCTH, BO3HUKAIOIINX B MPYKUHE
Y PE3MHOBOM 00paslie, OT UX
nepopmanuun" nmm "M3yuenue
TIBVKEHUS] CHUCTEMBI TeJI, CBA3aHHBIX
HUTBIO, IEPEKUHYTON uepe3 JIErKuit
6510K"

bubmmoreka [{OK
https://m.edsoo.ru/b55b81al

152

@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue ko3ppuirieHTa TpeHus
10 BEJIMYUHE YTIOBOTO

k03 durmenta 3asucumoctu Frp(N)"
nnn "VccieqoBanne IBIKEHUS
Opycka 1o HaKJIOHHOM TUTOCKOCTH C
TepeMEeHHbBIM KOA(hOUITHECHTOM
Tpenus" win "M3ydeHne ABUKEHUS
rpy3a Ha BaJy ¢ TpeHUEM"

bu6moreka [IOK
https://m.edsoo.ru/b83b1607

153

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBaHue yciaoBHUl paBHOBECHS
TBEPOTO Tela, UMEIOIIEr0 OCh
BpaieHusa" unm "KoncrpyrpoBanue
KPOHIITEHHOB U PacuéT CHUJI
ynpyroctu" win "U3yuenue
YCTOHYMBOCTHU TBEPIOTO TEa,
HMMEIOIIETO TJI0IIab ONOphI"

bu6mmoreka [JOK
https://m.edsoo.ru/4a04f4f7

154

dusnueckuil NpakTUKYM 10 TeMe
"U3mepeHue uMmilyibca tena mno
TopMo3HOMY nyTu" nnu "M3mepenune
CHJIBI TSITU, CKOPOCTH MOJIENH
3JIEKTPOMOOMIISL U MOIIHOCTHU CHJIBI
Taru" nim "CpaBHEHUE H3MEHEHUS
HMITyJIbCa TeJla C UMITYJIbCOM CUJIbI"

bu6mmoreka [JOK
https://m.edsoo.ru/856fb28e



https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e

unu "VccrienoBanue coxpaHeHus
HMITyJIbCa IPU YIIPYTOM
B3auMoeiicTBun" win "M3mepenue
KMHETUYECKON YHEPTUU TeJIA 110
TOpPMO3HOMY IIyTH"

155

Pu3N4EeCKU IPAKTUKYM 110 TEME
"N3y4ueHne u30TepMHUUECKOro
nporecca (peKOMEeH/10BaHO
WCIIOJIb30BaHUEe UG POBOH
naboparopun)" unu "Nsyuenue
M30XOPHOTO Tporiecca" uiu
"N3yuenne nzobapHoro mporecca"
niy "[IpoBepka ypaBHEHUS
cocTostHUS"

bubmmoreka [{OK
https://m.edsoo.ru/e0fe7e07

156

®u3N4eCKUil IPAKTUKYM IO TEME
"U3mepenue yaeabHoi
temwtoéMkocTu" nin "UcciaenoBanue
MpoIecca OCThIBAaHUSA BEIIECTBA" WUIH
"HccnenoBanue aqnadaTHOTO
npouecca" unu "N3yuenne
B3aMMOCBSI3U SHEPTUU
MEKMOJIEKYJIIPHOT'O B3aUMOJECHCTBUS
U TeMIIepaTypbl KUIIEHUSI )KUAKOCTEH"

bu6mmoreka [IOK
https://m.edsoo.ru/2f2faa6l

157

DU3NYECKUH TPAKTUKYM 10 TEME
"N3yueHue 3akOHOMEPHOCTEN
UcnapeHus KUJIKoCTen" nim
"U3mepeHue yaenbHOM TerIoThI
naBieHus apaa" unum "M3yuenue
CBOMCTB HACBHIIIEHHBIX APOB' WU
"N3mepenne aOCOIOTHOM BIaXKHOCTH
BO3/1yXa U OLIEHKa MaccChl apoB B
nomenieHuun". Mamepenue

KO3 pHILIMEeHTa TOBEPXHOCTHOTO
HATSKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/6b1a23b5



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5

158

®u3NYEeCKUN IIPAKTUKYM 110 TEME
"HabmtoieHue mpeBpaIieHust SHEPTuu
3apsHKEHHOr0 KOHJEHCAaTopa B
SHEPTUIO U3TyYEHUs CBETOAMOA" UITH
"N3ydyeHue npoTeKaHus TOKa B LEMH,
cojiepKariei KoHjaeHcaTop'" win
"Pacnipenenenue pasHoCTH
MOTEHIMAJIOB (HANPSDKEHUs) IPU
MIOCJIEJOBATEILHOM COE€IMHEHUU
KOHJIEHCaTOpoB"

bubmmoreka [{OK
https://m.edsoo.ru/ec424377

159

@uU3NYECKU IPAKTUKYM I10 TEME
"HccmeqoBanne CMENTaHHOTO
COEJIMHEHUS PE3UCTOPOB" MIH
"U3mepenue yaenbHoro
CONIPOTHUBIICHHUS TPOBOJHHUKOB" HIIN
"HccneqoBanue 3aBUCUMOCTH CHIIEI
TOKa OT HANPSHKEHUS 1S JTaMITbI
HaKaJauBaHus"

bu6moreka [IOK
https://m.edsoo.ru/2b179d98

160

DU3NYECKUH TPAKTUKYM 10 TEME
"Habmnronenune anektponusa" nim
"U3mepenue 3apsiia 0 THOBAICHTHOTO
noHa" wiu "HccnenoBanue
3aBUCHMOCTH COTPOTUBJICHUS
TepMOpE3UCTOpa OT TeMnepaTypsl"
nnu "CHsATHE BOJIbT-aMIIEPHOU
XapaKTePUCTUKH Aroaa"

bu6mmoreka [JOK
https://m.edsoo.ru/64b6e901

161

PesepBuslit ypok. O6001IeHE U
CUCTEeMaTH3allMsl 3HAaHHI 110 TeMe
"Kunemaruka"

bubnuoreka [JOK
https://m.edsoo.ru/ed017d93

162

PesepBHslit ypok. O600IeHE U
CUCTEeMaTH3allHsl 3HAHHI 110 TeMe
" lmnamuka"

bu6mmoreka [JOK
https://m.edso0.ru/3149956b

163

PesepBHbiit ypok. O6001IeHNE U

bu6mmoreka [JOK



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b

cucremMatTu3sanus 3HAHHUH 110 TEME
"Cratuka TBEpJ0TO0 Tesa"

https://m.edsoo.ru/0f9752ac

PesepBHeIit ypok. O600IICHNE 1

bubmmoreka [{OK

164 SHCTeMaTmaum{ 3HAHUH 110 TEME . 1 https://m.edsoo.ru/6c0df9ce
3aKOHBI COXpPAaHEHUSI B MEXaHUKE
PesepBHeIit ypok. O600IICHNE 1
165 CHUCTEeMaTH3alMsI 3HaHUH 10 TeMe 1 bubmmoreka [{OK
"OCHOBBI MOJIEKYJISIPHOKUHETUUECKOM https://m.edsoo.ru/de148976
teopun"
PesepBubiit ypok. O60011eHIE 1
166 CHCTEeMaTH3alMs 3HaHUH 10 TeMe 1 bubmmoreka [{OK
"TepmoanHamuka. TermoBbie https://m.edsoo.ru/0bcc77cl
MAaIlIuHBL"
Peseprubrit ypok. O6001IeHNE 1
167 CHCTEMAaTH3alMsI 3HaHUH 10 TeMe 1 bu6moreka [IOK
"ArperatHbie COCTOSIHUS BEILIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBbIie Iepexoabl"
Pese i1 ypok. O6001meHne
168 CI/ICTIG)I?/II:;II/EZP I/II; 3HaHPII>I'Iu ngpielxyflle 1 bubmnorexa [JOK
" H " https://m.edsoo.ru/f2381c0c
DJIEKTPUYECKOE T10JIe
Pese i . O6006mmeHue
SCPBHBIM YPOT. LIDOLIMCHHC 1 bubnmuoreka [JOK
169 CUCTEMATHU3ALNA 3HAHUA I10 TEME 1 ]
" o N " https://m.edsoo.ru/3cae6dal
[TocTOSIHHBIIN ATEKTPUUECKHUI TOK
P i . 06006
o | Fopmnrer Otmemer | B LOK
" H " https://m.edsoo.ru/cc7681d4
Toku B pa3IMyHBIX Cpeaax
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
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11 KVIACC (0a30Bblii YPOBEHBb)

n/n

Tema ypoka

KoaudecTBO 4acoB

Be
ero

Kontp
0JIbHBI
e
padot
bl

IIpak
THYeC
KHe
pa6oTt
bl

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

ITocTOosTHHBIE MATHUTEI M UX
B3auMoJicicTBHEe. MarauTHoe
nose. Bexrop marauTHOM
WHAYKIUY. JIMHUM MarHUTHOM

WHIYKIINU

bubmmoreka [{OK
https://m.edsoo.ru/ff0c9778

MarauTHO€ 10Jie MPOBOIHHUKA C
TokoM. OneIT Dpcrena.
B3anmopeiicTBre mpoBOHUKOB
C TOKOM

bu6moreka [IOK
https://m.edsoo.ru/ff0c98fe

JlabopaTtopHnast pabota
«I/I3yquHe MAar"HmTHOTI'O I10JIA
KaTyIIKA C TOKOM»

bu6moreka [IOK
https://m.edsoo.ru/ff0c98fe

JleiicTBue MarHUTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia
Awmriepa. JlabopaTtopHas pabora
«Hccaenosanue nelcTBU
MMOCTOSTHHOTO MarHuTa Ha paMKy
C TOKOM»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9ac0

JlelicTBME€ MarHUTHOTO TOJISI Ha
JBUKYIIYIOCS 3apSKEHHYIO
gactuiy. Cwia Jlopenma. Pabora
cuibl JlopeHia

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9df4

DNEeKTpOMarHuTHask UHIYKIIHS.
[ToTox BeKTOpa MarHUTHOM
uHaykuuu. DJ1C uHAyKIHH.
3aKOH 3JIEKTPOMarHUTHOM
unaykuuu Papanes

JlaGopaTopHas pabota
«UccnenoBanue sSBICHUS
AIIEKTPOMArHUTHOW MHIYKIIHUH»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTH. SIBIEHUE
camonHaykuuu. IJ1C
CaMOMHIYKIIMHU. DHEPIUs
MAarHUTHOTO TOJIA KaTYIIKHU €
TOKOM. DJIEKTPOMAarHUTHOE MOJIe

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHUE: IIOCTOSTHHBIE
MAarHUThI, DJIEKTPOMAarHuTHI,
JJIEKTPOJIBUIaTEellb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHII,
MHJYKIMOHHAs [1eYb

10

Oo6o06maromuit ypok
«Mar»uuTtHoe noiJie.

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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3HeKTpOMaFHI/ITHa$I HWHIAYKIOHWA»

11

KonTtponsHas pabota o Teme
«MarsaurtHoe 1noue.
3JIGKTpOMaFHI/ITHa$I HWHIYKOHWSI

bubmuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBOOOTHBIC MEXaHUYECKUE
Kosebanus. ['apMoHHUYECKHe
Kosie6aHus. YpaBHEHHE
rapMOHHYECKHX KOJIeOaHUH.
[IpeBpatienue sHEepruu

bubmmoreka [{OK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHnast pabota
«MccnenoBanue 3aBUCUMOCTH
Mepuo1a MaJibIX KoJieOaHui
rpy3a Ha HATH OT JUTMHBI HUTH U
MacChI Tpy3a»

14

KonebatenbHbIW KOHTYP.
CBOOOIHBIE EKTPOMArHUTHBIE
KoJie0aHus B UI€aILHOM
KoJie0aTeIbHOM KOHTYpE.
AHanorus Mexuny
MEXaHUYECKUMHU U
JIEKTPOMarHUTHBIMU
KoJIe0aHUAMU

bu6moreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHna. 3aKoH
COXpaHEHUs SHEPTHH B
AIeILHOM KOJIe0aTeIbHOM
KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[IpeacraBnenue o 3aTyxaronmx
KoJieOaHusAX. BeIHYX/ICHHBIC
MeXaHUUYECKHE KOoJieOaHus.
Pe3onanc. BeinyxieHHbIe
AJICKTPOMArHUTHBIC KOJICOAHMS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

[TepeMeHHBIN TOK.
CuHycouaIbHBIH IEPEMEHHBIA
TOK. MOIITHOCTh TEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JEUCTBYIOLIEE 3HAUYECHUE CUJIBI
TOKA W HANPSDKCHUS

bubnuorexka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop.
[TpousBoacTBO, Nepeaaya u
NOTpeOIeHNE IEKTPUIECKOM
SHEpPTrun

19

YCTpOUCTBO U MIPAKTUYECKOE
IIPUMEHEHHUE IIEKTPUIECKOTO
3BOHKA, T€HEPATOPA
[IEPEMEHHOT0 TOKA, TUHUI
JJIEKTpoIepesayd

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKUE PUCKHU TTPU
MIPOU3BOACTBE JIEKTPOIHEPTUH.
KynbTypa ncnonp3oBanus
3JIEKTPOSHEPIUU B
MOBCEIHEBHOM KHU3HU

21

Mexannueckne BOJIHEI, YCIIOBUA
pacnpocrpanenus. [lepuo.

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0ccab4



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
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https://m.edsoo.ru/ff0cca54

CkopocTb pacnpoCcTpaHEHUS U
JuIMHa BOJIHBL. [lonepeynsie u
IIPOJIOJIbHBIE BOJIHBI

22

3ByK. CKOpOCTH 3BYKa.
I'poMkocTs 3ByKa. BeicoTa TOHA.
TemOp 3ByKa

bubmmoreka [{OK
https://m.edsoo.ru/ff0cccOc

23

3JIGKTpOMaFHI/ITHI)IC BOJIHBI, UX
CBOHMCTBA U cKOpoCTk. [IIkana
OJICKTPOMAIrHUTHBIX BOJIH

bubmmorexa [{OK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHHI/IHBI paJII/IOCBﬂSI/I nu
TCIICBUACHUS. PaSBI/ITI/IC CpeI[CTB
cBa3u. Pagnonokanus

25

KonTtponsHas pabora
«Komebanust 1 BOJIHBI»

bubmmoreka [IOK
https://m.edsoo.ru/ff0cc6f8

26

[IpssMmonuHeHOE
pacnpocTpaHEeHHUE CBETa B
OJHOPOHOM cpene. ToueuHblid
HWCTOYHHK cBeTa. JIyd cBera

bu6moreka [IOK
https://m.edsoo.ru/ff0cd350

27

OTtpaxeHue cBeta. 3aKOHBI
oTpakeHus ceeta. [loctpoeHue
M300paXKeHUH B TIOCKOM
3epKaje

bu6moteka [IOK
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomnenue cera. [loaHoe
BHYTpPEHHEE OTpaKeHUE.
[IpenenbHbIW yroJ1 MOJHOTO
BHYTPEHHETO OTpaKeHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd7f6

29

JlaGopaTopHas pabota
«M3mepeHne nokazaress
MIPEJIOMIICHHUS CTECKIIa»

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcd67a

30

JIunzel. [loctpoenue
M300paxxeHHil B IMH3E.
®dopmyna TOHKOH JIMH3HI.
YBenuueHue JIMH3bI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcddle

31

JlaGopaTopHas pabota
«HccnenoBanue CBOMCTB
M300paKEHUIT B JIMH3aX»

32

Hucnepcus cBera. CroxxHbIN
cocTaB Oenoro cBera. L[BeT.
JIaGoparopHas paboTa
«HabmoneHnue nucnepcuu
CBETa»

33

WnTepdepeniys ceera.
Hudpaxius ceera.
JudpaxironHas pemeéTka

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ced22

34

HOHepe‘{HOCTB CBCTOBBIX BOJIH.
HOJBIpI/IBaI_[I/IH CB€Ta

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf02e

35

Onrudeckre npudops! 1
YCTPOWCTBA U YCIOBHS X
0€3011aCHOTO MPUMEHEHUS

36

['panuLiBl TPUMEHUMOCTH
KJIACCUYECKOU MEXAHUKH.
[ToctynaTel cneqUaJibHOU

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0cf862
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TCOPHUH OTHOCUTCIIbHOCTU

OTHOCHUTEIBHOCTD

37 OJIHOBPEMEHHOCTH. 3aMe/IJIeHre bubmorexa LIOK
https://m.edsoo.ru/ff0cfa42
BPEMEHH U COKpAICHUE JJTUHBI
DHeprus u UMIYJbC

38 PENATUBUCTCKOU YaCTHULIBI. bubnuorexa [JOK
CBsi3b MacChl C SHEPTUEH U https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUsl IOKOS
KonTponsHas padora «OnTuka.

39 OCHOIl:I)I CHeHPII)aJIBHOﬁ TeopUn bubmorexa LIOK

https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEITLHOCTHY

40 ®otonbl. opmyna [Tnanka. bubnuoreka [JOK
DHeprusi ¥ UMIyasc HoToHa https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHNE Enbmiorexa [IOK

4l porosdpexra. Omprrst A. T https://m.edSO(])_.I ru/ffOcffc4
CroinieroBa
3akoHb! poTodPPexTa.

42 YpaBHeHre DWHIITEHHA TS bubmuorexa [JOK
dboTtorddexra. «KpacHas https://m.edsoo.ru/ff0d015e
rpaauiay Gpororddexra

aBnenue ceera. Oneite [1. H.
43 §e6eneBa. XuMuueckoe Bubmiorexa LIOK
- https://m.edsoo.ru/ff0d04a6
JICHCTBHE CBETa
TexHuueckue ycTpoiicTsa u

44 MPaKTUYECKOEe MPUMEHEHHE:
dhoToseMeHT, (OTOIATIHK,
coJiHe4yHasi OaTapesi, CBETOIUO/T

45 Pemenne 3agay mo teme bubmuoreka [JOK
«JI€MEHThI KBAHTOBOW ONITUKHU» https://m.edsoo.ru/ff0d0302
Mopens atoma ToMcoHa.

16 OmneiTer Pe3epdopaa mo bubnuoreka [JOK
paCCesTHUIO Oi-4aCTHII. https://m.edsoo.ru/ff0d091a
[1nanerapHast MoJeNb aToMa

bubmuoreka [JOK

47 Hocrynatsi bopa https://m.edsoo.ru/ff0dOafa
W3nyuenue u nornouieHue

48 (hOTOHOB MpH MEPEX0JIe aTOMa C bubnnoreka [JOK
OJIHOTO YPOBHS SHEPIUU Ha https://m.edsoo.ru/ff0dOafa
Apyroii. Buasl criekTpos
BonHOBBIE CBOMCTBA YaCTULI.

Bounsl e bpowis.
49 Kopnyciyﬂﬂl;Ho-BonHOBOH“ bubmorexa LIOK
https://m.edsoo.ru/ff0d0ca8
nyanu3M. CloHTaHHOE U
BBIHY)KJICHHOE H3JIy4€HHE
OTKpbITHE PAIUOAKTUBHOCTH.

50 OmnsiTe Pesepdopaa mo bubnmoreka [JOK
OIPENEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3TYYCHHUS
CsoucrBa anb(a-, 6eTa-, raMma-

51 u3JlydyeHus. BiausHue

PagOAaKTUBHOCTU HA KUBBIE
OpraHU3Mbl



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anba-pacma.
DNEKTPOHHBIM U MO3UTPOHHBIW
Oera-pacmaj. ["aMma-uznydeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBS3H HYKIOHOB B
sanpe. SInepHsle peakuuu.
Snepusir peaxkrop. [Ipodaemsr,
MEPCIIEKTUBBI, IKOJIOTHUCCKHE
ACIICKTHI SIICPHOU SHEPIeTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIE YaCTUIIHI.
OTtkpbITHE IO3UTPOHA. METO 1Bl
HaOJIIOICHUS ¥ pEerrCTpaIiuu
2JIEMEHTaPHBIX YaCTHII.
Kpyrusiit cTon
«DyHIaMeHTaIbHbIE
B3auMOJaeuCTBUI. EquHCTBO
(bu3nyecKou KapTUHBI MUpa»

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

Dransl pa3BUTHS ACTPOHOMHHU.
[Tpuxknagnoe u
MHPOBO33PEHUYECKOE 3HAUCHUE
acTpoHOMUHU. Buj 3B€31HOTO
Heba. Co3Be3nus, IpKUe 3BE3/IHI,
IUTAHETHI, NX BUIUMOE
nBrokeHue. CoaHeyHas cucTeMa

56

Couuite. CotHeunast
aKTUBHOCTbH. VICTOUHUK SHEpPTUH
CouHIIa ¥ 3BE311

57

3BE3/1bI, NX OCHOBHBIC
XapaKTePUCTUKU. 3BE3bI
[JIABHOU MOCIEA0BATEIIbHOCTH.
Buyrpennee crpoeHue 3BE3/1.
CoBpeMeHHbIE TPEACTABICHUS O
MIPOUCXOKACHUH U 3BOJIFOLINU
CoJHIIa U 3BE3]

58

Mineunsn [Iyre — Hama
lNanakruxka. [Tosnoxenue u
neukenue ConHua B ["anakTuke.
l'anaktrku. YUepHbie ABIPHI B
siIpax rajJakTUK

59

Bcenennas. PasOeranue
rajnakTtuk. Teopus bosbiioro

B3phbIBaA. PemukToBOE H3JIYYCHHUC.

MeraranakTuka

60

Heperennsie mpo6iaembl
aCTPOHOMHH

61

KonTtponsHas padora
«NeMEeHThI aCTPOHOMUH U
acTpou3uKm»

62

O6o6maromuit ypok. Posb
(GU3UKU ¥ ACTPOHOMUH B
3KOHOMMYECKOH,
TEXHOJIOTMYECKOM, COIMaIbHOM
U 3TUYECKOH chepax



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

JACATCIBHOCTH 4YCJIOBCKA

63

O6o06maromuit ypok. Posb u
MecTO (PM3UKU U ACTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
MuUpa

64

O6o06maromuii ypok. Poib
¢bu3nveckoit Teopun B
(bopMHPOBaHHH TPEICTABICHUI
0 (hu3HYeCcKOl KapTHHE MUPA

65

O6o06matomuii ypok. Mecto
(bu3HUYECKO KapTHHBI MHpA B
00111eM psi;Ty COBPEMEHHBIX
€CTECTBCHHO-HAYTHBIX
MPEJICTABIICHUN O IPUPOJIE

66

PesepBHbIil ypok. MarauTtHOE
noJie. DJIEKTPOMarHuTHast

WHIYKIHS

67

PesepBHbIil ypok. OnTuka.
OcCHOBBI cIeUaNBHON TEOPUHU
OTHOCHUTEJIbHOCTH

68

Pesepubiii ypok. KBantoBas
¢uznka. DIeMeHThl aCTPOHOMHHU
1 acTpoPpU3UKU

bu6mmoreka [IOK

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68 4 7

11 KJIACC (yriy0JieHHbIii YPOBEHb)

KoanuecTBo 4acos

N Kontp Ipak Nara 3:::;)1(1(‘)[:;}:;{51&:
B Tema ypoka Bc OJLHBI riuec H3YyYeHHU pp
n/n e KHe a o0pa3oBaTe/ibHbIE
ero padort padot pecypcol
bl bl
B3auMoelicTBre MOCTOSHHBIX
MarHI/IT(f[B Y TIPOBOJTHUKOB C bubnnorexa LIOK
1 1 https://m.edso00.ru/487a85
TOKOM. MarHuTHoe€ II0JIE. 93
I'nnore3za Amnepa o
BekTop marauTHO MH UH.
HpI/IHLlle/IH CyHepH03I/II_IIfI?I]K : bubmnorexa LIOK
2 N 1 https://m.edsoo.ru/4clabc
MAarHuTHBIX HoJeH. JInuun cb
MarHUTHON MHAYKIIUH -
bu6nmoreka [JOK
3 MarHuTHOE NOIIE IPOBOIHUKA 1 https://m.edsoo.ru/d35d52
¢ TokoM. OnbIT Opcrena 62
.. bu6nmoreka [JOK
4 Crna Amniepa, e€ 1 https://m.edsoo.ru/26d9c5
HalpaBJieHUE U MOAYJIb ba
Bbu6mmoreka [JOK
5 Pemermne sa a4 1 https://m.edsoo.ru/a37a0c



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/487a8593
https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21

21

[Ipumenenue 3akoHa Amnepa.

bubmuoreka [JOK

6 DNEKTPOU3MEPUTETHHBIE https://m.edsoo.ru/ad7718
nprOOPHI dz
Cuna Jlopenua, eé
HaIlpaBJICHUE U MOLYJIb. bubnuorexa [JOK
7 JIBrKeHME 3apsyKeHHON https://m.edsoo.ru/c97afaa
YaCTHUIIBI B OJJHOPOIHOM 1
MAarHUTHOM II0JIe
bubmmoreka [{OK
8 Pemenwue 3amau https://m.edsoo.ru/504e98
c7
bubmmoreka [{OK
9 Pa6ora cunbl Jlopenia https://m.edsoo.ru/d518be
4b
bu6moreka [IOK
10 Pemienne 3amau https://m.eds00.ru/93617b
d9
MarsuTtHoe 10Ji€ B BEIIIECTBE. bu6moreka [IOK
11 deppoMarHeTuky, napa- u https://m.edso0.ru/30ff960
JUaMarHeTHKH 8
o o
s e Bumorea 10K
12 pp ’ https://m.edsoo.ru/0b5819
[Ipumenenne 0a
(heppoMarHeTHKOB T
Pemenne 3agau mo teme Bubmaorexa LIOK
13 " " https://m.edsoo.ru/5b55¢3
MarunurHoe 1oJe 07
Pemenne 3agau mmo teme Bubmzorexa LIOK
14 " " https://m.edsoo.ru/41c4ae
MarunurtHoe 1oJe 82
SIBneHne AMEKTPOMAarHUTHOM bubmuoreka [JOK
15 nHaykuuu. Ilotok BekTopa https://m.edsoo.ru/b3efa0c
MarHuTHOW MHAYKIIUU 1
bubmuoreka [JOK
16 O/C nnnykunu https://m.edsoo.ru/48150b
ds
3aKOH AIEeKTPOMarHUTHOM Bubmzorexa LIOK
17 https://m.edsoo.ru/a6decl
unaykuuu Papanes 88
Buxpesoe anextpuueckoe bubmorexa LJOK
18 https://m.edsoo.ru/15abel
noJie. Toku dyko 40
bu6mmoreka [JOK
19 IJC urpyKimu B https://m.edsoo.ru/0235cc
JBUKYIIUXCS TTPOBOJHUKAX 02
bu6nmoreka [JOK
20 Pemenue 3amau https://m.edsoo.ru/4dfda6
18
Bbu6mmoreka [JOK
21 IIpaBuno Jlenua https://m.edsoo.ru/bbc227
26
29 WNunykruBHOCTh. KaTymka bubnuoreka [IOK

HHAYKTUBHOCTHU B IICTIN

https://m.edsoo.ru/621eae



https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d

IIOCTOAHHOI'O TOKa

9d

SAsnenue camounaykiuu. J/C

bubmuoreka [JOK

23 https://m.edsoo.ru/7ee60c
CaMOWHTyKIINH a8
DHeprus MarHUTHOTO TOJIS bubnuorexa [JOK
24 KaTYILKHU C TOKOM. https://m.edsoo.ru/b3cOad
DJIEKTPOMArHUTHOE TI0JIE 11
bubmmorexa [{OK
25 Pemenue 3amau https://m.edsoo.ru/88f69d
2b
O06o06meHne n bubmmoreka [{OK
26 CHCTEMAaTU3alMs 3HAHUH I10 https://m.eds00.ru/764840
TeMe "DneKTpoiMHaMuKa" 25
KonTtponsHas padoTa o teme Bubmrorexa OK
27 " " https://m.edsoo.ru/8ae09b
DIeKTpoAHAMUKA 98
KonebarenpHas cucrema. bu6moreka [IOK
28 CBoOoHbBIE KOJICOAHHS. https://m.edsoo.ru/7c1db3
["apmoHnueckue Koyie0aHus 85
KunemaTtuueckoe u bu6mmoreka [IOK
29 JTUHAMUYECKOE OIMMCaHNe https://m.edso00.ru/87ce94
KoJIeOaTeIIbHBIX JBMKCHUI 98
DHEPreTU4ecKoe OMUCaHUE.
BriBo a €CKOTO
Busorea 0K
30 rap https://m.edso0.ru/e3c996
KOoJICOAaHUHW U3 UX 92
SHEPTEeTUYECKOTO 1 —
KHHEMaTHYCCKOTO OTIUCAHHMS
bu6mmoreka [JOK
31 Ammunryaa u $asa konedanui https://m.edsoo.ru/7a0c43
9a
[Tepuona u yacToTa KoJleOaHUH.
[Teproa ManbIx CBOOOHBIX
KOJ£)6621II[-II/II7I MaTeMaTI/I‘feCKOFO Bubmzorexa LIOK
32 https://m.edsoo.ru/e03993
MasTHuKa. [lepuon 19
CBOOOIHBIX KOJIeOaHUI -
MPYKUHHOTO MasATHUKA
3aryxaromue KojebaHus. bubnuoreka [IOK
33 BoiHyx/1eHHbBIE KOJIeOaHus. https://m.edsoo.ru/72e93d
Pe3onanc 09
bu6nmoreka [JOK
34 ABTOKOJICOaHUS https://m.edsoo.ru/6add26
44
bu6nmoreka [JOK
https://m.edsoo.ru/addeec
35 Pemenne 3amau 71
https://m.edso00.ru/756123
c5
Ypok-koHpepeHus bubnuorexa [IOK
36 "MexaHn4eCcKHE KOoJeOaHus B https://m.edsoo.ru/8ef587
MY3bIKQJIbHBIX HHCTpYMEHTaX" be
37 O0o0061IeHNE 1 Bbu6mmoreka [JOK

cHUCTeEMAaTU3alus 3HaHUH 110

https://m.edsoo.ru/eb8418



https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f

Teme "MexaHnyecKue

2f

KoJieOanus"
DNEeKTpOMarHUTHbIE bubnmoreka [JOK
38 konebanus. KoyebaTenpHbIit https://m.edsoo.ru/d4adab
KOHTYD de
®opmyna Tomcona. CBs3b
aMILIUTY 1Bl 3apsija bubnuorexa [JOK
39 KOH/ICHCATOPa C aMILUTATYI0U https://m.edsoo.ru/093f9af
CHUJIBI TOKA B KOJICOATCIIBHOM 1
KOHTYype
3aKoH COXpaHEHMsI SHEPTUU B bubnuorexa [JOK
40 HJcaibHOM K0JIe0aTeIbHOM https://m.edsoo.ru/d1e2d5
KOHTYpE 43
3aTyxatromue
3JIEKTPOMAarHUTHBIE bubmuorexa [JOK
41 KoJiebaHus. BerHyXieHHBIC https://m.edsoo.ru/5e6686
JJIEKTPOMArHUTHbIE 19
KoJieOaHms
[Iepemennslii TOK. Pesucrop u bubnuoreka [IOK
42 KOHJICHCATOP B LIEMHU https://m.edso0.ru/848361
MIEPEMEHHOTO TOKa 52
Karymka "HIyKTUBHOCTH B Bubmaorexa LIOK
43 https://m.edsoo.ru/cfa307a
LIETIA TIEPEMEHHOTO TOKa f
3axkon Oma st bubmuorexa [JOK
44 ANEKTPUYECKOM LIenu https://m.edsoo.ru/8bae38
MIEPEMEHHOTO TOKa e6
MOoITHOCTh TIEPEMEHHOTO
TOK]af AMHJ‘II/IT?Z[HOC u bubmiorexa LHOK
45 . https://m.edsoo.ru/lcac6c
JEHCTBYIOIEE 3HAYCHNUE CHJIBI Ac
TOKA W HaINPSHKEHUS —
Pe3onaHc B ayiekTpuyUecKoi Bubmzorexa LIOK
46 https://m.edso0.ru/087506
LeTH df
bubmuoreka [JOK
47 Pemenne 3agau https://m.edso0.ru/a16836
a4
WneansHbiif TpanchopmaTop.
[IpousBoicTBO, Eepenaya u Bubmzorexa LIOK
48 ’ - https://m.edso0.ru/f97418
MOTpeOJIeHNE IEKTPUIECKOMA a6
SHEPrUu -
DKOJOTUYECKHE PUCKHU TIPH
MIPOU3BO/ICTBE
BJII)eKTpofHepl“I/II/I. Kynberypa Bubmzorexa LIOK
49 https://m.edsoo.ru/a6f74d
HCIIOJIb30BAHMS 03
ANIEKTPOIHEPTHH B =
TOBCEIHEBHOM KHU3HU
bu6nmoreka [JOK
50 Pemenue 3amau https://m.edsoo.ru/ee6677
ed
Bbu6mmoreka [JOK
ol Pemenue 3amau https://m.edsoo.ru/7cab59

8



https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/7cab59f8

O06o00611IEHNE U
cUCTEMAaTHU3alus 3HaHNUU 110

bubmuoreka [JOK

52 W https://m.edsoo.ru/401024
Teme "DJIeKTpOMarHuTHbIE 29
Kosnebanus" _
MexaHn4eCcKHe BOJTHBI. bu6mmoreka [{OK
53 XapaKkTepUCTHKI https://m.edsoo.ru/a58e10
MEXaHUYECKUX BOJIH of
bubmmorexa [{OK
o4 CBoiiCcTBa MEXaHUYECKUX BOJIH https://m.edsoo.ru/d9ael0
00
bubmmoreka [{OK
55 3ByK. XapaKkTepUCTHUKU 3BYKa https://m.edsoo.ru/138b6f
09
WHudpa3Byk u yabTpas3BykK. bubnuorexa [JOK
56 [IymoBoe 3arpsi3HEHUE https://m.edso0.ru/738003
OKpY)Karolen CpeJibl 8f
bu6moreka [IOK
57 Pemenne 3amau https://m.edsoo.ru/cfd918
bf
DIIEKTPOMAarHUTHBIE BOJIHBI. bubnuoreka [IOK
58 N3ny4yenune https://m.edsoo.ru/714e5d
AIIEKTPOMArHUTHBIX BOJIH bl
DHeprus AMEKTPOMArHUTHBIX bubnuoreka [IOK
59 BoJiH. CBOlicTBa https://m.edsoo.ru/d01b81
AIIEKTPOMArHUTHBIX BOJIH 8c
[Ikana 3MeKTpOMarHUTHBIX
BOJIH HpI/IMeII;CHI/IC Brbmaorexa LJOK
60 ' https://m.edsoo.ru/49belf
3JIEKTPOMArHUTHBIX BOJIH B %
TEXHUKE U OBITY —
[IpuHIMIBI pagUOCBI3U U
TeneBuAcHU. Paguonokaus. bubmuoreka [JOK
61 DIIEKTPOMarHuTHOE https://m.edso0.ru/9f96f1f
3arpsi3HEHUE OKpYKarolei 8
Cpelbl
bubnuoreka [JOK
62 ,ISOHTPOHLHM pabora ,,HO reme https://m.edsoo.ru/4f7985
Konebanus u BOJIHBI 20
Caer. 3aKOH NPAMOJMHENHOTO Eubmiorexa LTOK
63 ) https://m.edsoo.ru/f95664
pacnpoCcTpaHeHus CBETa 06
Pemenue 3amau Ha
HpHMeHeHH? 3aKOHa Eubmiorexa TOK
64 . https://m.edsoo.ru/ea32d4
MPSMOJIMHEHHOTO 55
pacipoCTpaHeHHUs CBETa =
Ortpaxenue csera. [1nockoe bubnuorexa [IOK
65 3epkano. Cepudeckoe https://m.edsoo.ru/a005d2
3€pKajo bb
[Ipenomnenue crera.
A6 i
B LOK
66 https://m.edsoo.ru/bc2e55

npenomiieHus. [lonnoe
BHYTPECHHEE OTpaKECHUE.
[IpenenbHbli yroj moJHOTO

cd



https://m.edsoo.ru/401024a9
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/bc2e55cd
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HeOa HEeBOOPYKEHHBIM TI1a30M le
C UCIIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHH
JUTSL OTIPEICIICHUS TTOJIOKCHHS
HeOECHBIX 00OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3usi CeBepHOTro
MOJTyILIApHs U sIpKHe 3BE3/bI"
niu "HaOmaro1eHus B TEJIECKOIT
JlyHBI, IIaHET, TYMAHHOCTEN U
3BE3HBIX CKOIJIECHUI"
O06o00mmenue u
cucTreMaTu3anus 3HaHui. Poib
W3UKHA U aCTPOHOMUHU B
S)K;HOMI/I‘-I:EKEI(;I ° bubumorexa [IOK
146 . https://m.edsoo.ru/adédde
TGXHOJ‘IOFI/I':IIGCKOI/I, } ed
COIIMAJIBHOM M DTHYECKOM
chepax nesTeaTbHOCTH
gyeJioBeKa
O06o0menne u
cucTreMaTu3anus 3Hanui. Poib bubGnuorexa IIOK
147 1 MeCTO (PM3HKHU U https://m.edsoo.ru/18f19f7
ACTPOHOMHUHU B COBPEMEHHOMU c
HAy4YHOM KapTHHE MHUpA
O0o00menue u
cucTeMarusanus 3Haguii. Poiab
(bu3uYecKoit Teopuu B
OPMHMPOBAHUU
gpfﬂCTEBneHHﬁ 0 GuU3HIECKOU Bubmzorexa LIOK
148 https://m.edsoo.ru/e7d400
KapTUHE MHPA, MECTO fa
(hu3HYeCKO KapTHHBI MUPA B -
0011IeM psi;Ty COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MIPEACTABJICHUI O IPUPOJIS
O060011IEHNE U bu6mmoreka [JOK
149 CHCTEMAaTH3aLMs 3HAHUH 110 https://m.edsoo.ru/b032fc
teMe "Kunemaruka" 4b
O6o0menue u bubmuoreka [JOK
150 cHCTeMaTH3aIys 3HaHu| 110 https://m.edsoo.ru/4e31b5
teMe "Kunemaruka" 07
O06o06mIeHNEe 1 bubnmoreka [JOK
151 cHCTeMaTu3aIus 3HaHu| 110 https://m.edsoo.ru/2dfbafc
teme "IuHamuka" 5
O06o061IeHNEe U
cncreﬁmmaunﬂ 3HAHUH 10 brbanorexa [IOK
152 " https://m.edsoo.ru/3cca48
Teme "CraTuka TBEpAOro 26
Tena" -
O06o061mIeHNEe 1
cncreﬁmmaunﬂ 3HAHUH 110 brbanorexa [IOK
153 " https://m.edsoo.ru/32a4d1
TeMe "3aKOHBI COXpaHEHUS B 20
MexaHuke" -
154 O6oOmeHue u bubmuoreka [JOK

cHUCTeEMAaTU3alus 3HaHUH 110

https://m.edsoo.ru/ed440c
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TeMe "OCHOBBI MOJICKYIISIPHO-
KMHETH4YecKoi Teopun"

a8

O06o0011IEHNE U
cUCTeEMAaTHU3alus 3HaHUH 110

bubmuoreka [JOK

155 " https://m.edsoo.ru/c63f7c
teMe ""TepmoauHaMuKa. 10
TemmoBsie MamHb" -
O06o00611EHNE U
cUCTEeMaTH3alus 3HaHUH T10 bub6mmoreka [{OK

156 Teme "ArperaTHble COCTOSTHUS https://m.edsoo.ru/1d36b5
BemecTBa. Ma3oBbIe bl
nepexo/ipl"”
O06o06mmenne u bubmmoreka [{OK

157 cucTeMaTu3anys 3HaHuH 110 https://m.edsoo.ru/3bf0def
TeMe "DIeKTpHYECKOE 110JIe" 9
O06001IeHne n
CI/ICTeIl\I/IIaTI/ISaHI/ISI 3HAaHUH 110 brbmiorexa [IOK

158 " . https://m.edsoo.ru/71453e
TeMme "TloCcTOSHHEIN o6
ANEKTPUYECKUH TOK" o
O0600mIeHne n
cUCcTeMaTU3anys 3HaHuH 110 brbmiorexa LIOK

159 \ https://m.edso0.ru/3d4007
Teme "TOKHM B pa3IM4HbIX 7a
cpenax" —
O06o06meHne 1 bubmuorexa [JOK

160 cHCTEMAaTH3aIMs 3HaHUH 110 https://m.edsoo.ru/3b4c06
TeMme "MaruurtHoe nose" ae
PesepBueblil ypok. O0001IEHNE
u CI/I(I:)TeMaTHyfauH;I 3HaHI;IIfI 110 bubmnorexa LIOK

161 " https://m.edso00.ru/053e22
TeMe "DIeKTpoOMarHuTHAs 48
UHAYKIUA" T
PesepBueblil ypok. O0001IEHNE
u CI/I(I:)TCMaTI/Iy?Iy)aI_[I/I}I 3HaHI;IIfI 110 bubmnorexa LIOK

162 " https://m.edsoo.ru/d6310b
teMe "MexaHndecKue fd
KoJicOanusa" -
PesepBueblil ypok. O000IEHNE
u CI/I(I:)TeMaTIifaLII/IH 3HaHI;Iﬁ 110 bubnnorexa LIOK

163 " https://m.edsoo.ru/5e2bb8
TeMe "DIeKTpOMarHUTHBIC 34
KoJicOanusa" -
PesepBurlii ypok. O0001IEHE
u CHETeMaTI/g)aum 3HaH11f11171 o bubmnorexa LIOK

164 " https://m.edsoo.ru/96a7a2
TeMe "MexaHn4ecKUe U dd
3JIEKTPOMAarHUTHbIE BOJIHBI" -
PezepHblit ypok. O0o01meHne bubnuoreka [IOK

165 U CUCTEMATH3aIMs 3HAHUHN 110 https://m.edsoo.ru/52ad16
teMe "OnTuka" 03
PezepBHblit ypok. O0oOmmeHne bubnuorexa [IOK

166 U CUCTEMATH3aIM 3HAHUHN 110 https://m.edsoo.ru/5beclc
teme "OcnoBrl CTO" 65
PesepBurlii ypok. O000II€HIE
" CI/IETeMaTszaL[I/ISI 3HaHII{I_II7I o bubnnorexa LIOK

167 " https://m.edsoo.ru/f7c59d
teme "KopnyckynspHo- 38
BOJIHOBOM Jyanu3m" o

168 PesepBHblii ypok. O0o01IeHne bubnuoreka [IOK
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U CUCTEMAaTHU3alMs 3HaHUI 110 https://m.edsoo0.ru/1f5116
teMe "®u3nka atoma" 54
PesepBHrlil ypok. O0001IEHNE
" CH(I:)TeMaTIi]?I,)auHﬂ 3HaHLII_III\/'I o brbsmorexa LHOK
169 " 1 https://m.edsoo.ru/905¢5c
teme "du3nka aTOMHOTO sApa €0
Y 3JIEMEHTAPHBIX YaCTUIL" =
PesepBusblii ypok. O0001IEHTE
" CI/I(IB)TeMaTIZ?I;)aHI/IH 3HaHIIfIII71 o bubsmorexa LLOK
170 " 1 https://m.edsoo.ru/2bffb94
Teme "DIIEMEHTHI c
acTpopuzuxu” B
OBIIEE KOJIMYECTBO YACOB I10 4 16
T[TPOTPAMME 170

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJBHOMN

IMPOI'PAMMBI
10 KJIACC
Kon .
npoBepsieMo IIpoBepsiembie HPEI[MCTHBIE pe3yabTaThl 0CBOEHHUsI OCHOBHOM
ro 0o0pa3oBaTeJIbHOM MPOrPpaMMBbI CpeHero 001ero 0oOpa3oBaHus
pe3yJbTara
JleMOHCTpHpOBaTh Ha TNpHUMEpPax poJib U MecTo (GU3UKA B
101 (hopMUPOBaHUHU COBPEMEHHON HAYYHOW KapTUHBI MUPA, B Pa3BUTHH
' COBPEMEHHOM TEXHMKM M  TEXHOJOTHMWA, B  IPAKTUYECKOU
EeITEILHOCTH
Jronei
Y4uuThIBaTh TpPaHULBl TMPUMEHEHHS M3YYEHHBIX (DU3HUECKUX
MOJICNICH: MaTepuaibHas TOYKa, MHEPIMAIbHAS CHCTEMa OTCYETA,
10.2 a0COJIIOTHO TBEPI0€ TEJI0, UACAbHBIN Ia3; MOJCIIA CTPOSHUS ra30B,
YKUJIKOCTEH U TBEPMABIX TEJ, TOUCUHBIN AICKTPUUYCCKUIN 3apsI—TIPH
peleHny pU3NUECKUX 3a1a4d
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10.3

PacrioznaBate gusndeckuie SBICHUS (POLIECCHI) K OOBICHATH UX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KUHETHUUECKON TEOpPHUH
CTpPOEHHUS BEIIECTBA U DJIEKTPOJMHAMUKU: DPABHOMEPHOE U
PaBHOYCKOPEHHOE IIPSIMOJIMHEMHOE IBUKEHHE, CBOOOJHOE MaJICHHUE
TeN, JBWKEHHE IO OKPYXHOCTH, MHEpLUS, B3aUMOJEUCTBUE TEI;
muddy3usi, OpPOYHOBCKOE JBIDKEHUE, CTPOCHHE IKHIKOCTCH W
TBEPABIX Te€J, H3MEHEeHHWEe o00bEMa Tel NpU HArPEeBaHUU
(oxnaXkIeHUH ), TEIJIOBOE paBHOBECHE, UCMApPEHUE, KOHIACHCAIHS,
IJIaBJIEHUE, KPUCTAJUIM3AlUs, KUIEHHE, BIAXHOCTh BO3YyXa,
MOBBIILIEHUE JABJIEHUS raza MpH €ro HarpeBaHUM U B 3aKPBITOM
cocyle, CBA3b MEXJy IapaMeTpaMu COCTOSHMSL Ta3a B

M30IPOLIeccax; dICKTPU3ALIMS TEJ, B3aUMOJACHCTBUE 3apsI0B

10.4

OnuceiBaTh MEXaHUYECKOE JBWKEHHE, HCIOJB3Ys (U3HUIECKUE
BEJIMYMHBI:  KOOpJAMHATA, MYyTh, MEPEMENICHHE, CKOpPOCTb,
YCKOpEHHE, Macca Tejla, CHJIa, UMIIYJIbC TeJla, KHHETHYECKas
SHEPTHs, TOTCHIMAJIbHAS DJHEPrus, MeXaHWdeckas padora,
MEXaHMYECKasi MOIIHOCTh; MPU OMUCAHUM MPABUIBHO TPAKTOBATh
(bMBUYECKUN CMBICIT HCIIOJIB3YEMbIX BEJIUYHH, UX 0003HAYEHUS U
EIUHUIBI, HAaXOOuTh  (GOPMYJBI,  CBSA3BIBAIOIIUME  JIAHHYIO

(bu3MYeCKyI0 BEIUYUHY CAPYTUMH BEIMYUMHAMU

10.5

OnuceiBaTh HN3Y4YCHHBIC TCIIJIOBEBIC CBOMCTBA TEIIMTEIIOBHIE
SABJICHUs, HCIIOJIb3Yys @HSHHCCKHG BCIIMYUHBI. OAaBJICHHEC
rasa, TéMIi€parypa, CpCaHsdsa KHHETHYCCKas SHCPIUsi

Xa0THYECKOI'O




JBIDKEHUS  MOJIEKYJ, CpEIHEKBaJpaTHU4YHas CKOPOCTb  MOJICKYJ,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPIHs, paboTa ra3a, KO3 pUIHEeHT
MOJIE3HOTO JEHCTBHSI TEIJIOBOTO ABHUTrATENsl; IPU OMUCAHUU MPABUIIHHO
TPAaKTOBaTh (U3UYECKUH CMBICT HCIOJIB3YEMbIX BEIMYUH, HX
0003HaUEHHSI U eTUHHIIBI, HAXOAUTh (POPMYJIBI, CBS3BIBAIOIINE TAHHYIO

(U3NYECKYIO BEIMYMHY C IPYTUMHU BEIIMYNHAM

10.6

OnuceiBaTh M3y4EHHBIE JJIEKTPUYECKHE CBOICTBA BeELIECTBA U
ANIEKTPUYECKHE SBJICHHUSA (TIPOLIECCHI), HWCHONB3YS (PU3HUECKHE
BEJIMYMHBL:  DJIEKTPUYECKUM  3apsl, OJIEKTPUYECKOE  TOJE,
HaIpsDKEHHOCTD TI0JIA, MOTEHIMAJ, Pa3HOCTh INOTEHIMAJIOB; IPU
ONMMCAaHUM M TMPAaBWIBHO TPAaKTOBaTh  (PU3MYECKHI  CMBICI
WCHOJIb3yEMbIX BEIMYUH, UX 0003HAYEHUS U €AUHUIIBI; YKa3bIBATh
(GbopMyIbl, CBS3bIBAIOUINE JAaHHYIO (U3NYECKYI0 BEIMYUHY C

APYrumMu BEJIMUYMHAMU

10.7

aHATM3UPOBATh (U3MUECKHE TMPOIECChl U SIBICHHS, HCIIOIb3Ys
(bu3uYecKre 3aKOHBI ¥ TPUHITUIIBI: 3aKOH BCEMUPHOTO TATOTECHHS, |,
IT mw II 3akonsl HBIOTOHA, 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPIUM, 3aKOH COXPAHEHUs HUMIYJIbCa, IPUHUMUI CYNEPIO3UINU
CWJ, NPUHLIMUI PaBHONPABUS HHEPUUAIBHBIX CHCTEM OTCUYETA;
MOJIEKYJIIPHO- KHHETHYECKYI0 TEOPHUIO CTPOEHUS BEIEeCTBa,
ra3oBbI€ 3aKOHBI, CBA3b CPEAHEN KHHETUYECKON SHEPTUH TETIOBOTO
JBUKEHHS MOJIEKYJ ¢ a0COJIFOTHOM TeMIlepaTypoil, MepBblii 3aKOH
TEPMOJAVNHAMUKH; 3aKOH COXPAHEHHUs DSIEKTPUUYECKOro 3apsja,
3akoH KynoHa; mpu 3TOM pasznuyarh CIOBECHYHO (DOPMYIHPOBKY
3aKOHAa, €r0 MaTeMaTHu4ecKoe

BBIpQ)KEHUE U YCIIOBUS (TpaHMIIbl, 00JIaCTH) IPUMEHUMOCTH

10.8

OOBICHATH OCHOBHBIE IMIPHUHIUIIBI HeﬁCTBHH MalllvH, HpI/I60p0B u
TCXHUYCCKHX YCTpOﬁCTB; pas3iimiaTb ycioBug HX 0e30macHoro

Hcnonn3oBanus B HOBCGI[HGBHOﬁ KHN3HU

10.9

BBHIMOMHATE  AKCIIEPUMEHTBI 0 UCCIEIOBAaHHIO  (DU3NYECKUX
SBJICHUHM M MPOIIECCOB C MCIIOJB30BAaHUEM MPSAMBIX M KOCBEHHBIX
uU3MepeHuil; nmpu 3ToM (GopmynHupoBaTh mpoliemy(3agauy) Hu
TUNOTEe3y Yy4eOHOTO OSKCIEpUMEHTa, COOMpaTh YCTaHOBKY U3
OpPEJIOKEHHOT0  00Opy/lOBaHMUs,  HPOBOJUTH  ONBIT U

(hopMynTHUpOBaTh BBHIBOJIBI

10.10

OCYH_[CCTBJ'IHTL MMPAMBIC U KOCBCHHLIC U3MCPCHUA (I)I/ISI/I‘{CCKI/IX
BCJIMYUH, IPHU 5TOM BBI6I/IpaTL ONTHMAJbHBIN CIIOCO0 HU3MCPCHUS U
HCIIOJb30BaTh U3BCCTHHIC MCTOAbI OLICHKNU HOFpCIJ.IHOCTCﬁ

HU3MEpEHUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXTy (PU3NUECKUMU BEIUYMHAMU C
HCIIOJIb30BAHUEM NIPSIMBIX U3MEPEHUN; IIPU STOM KOHCTPYUPOBATH

YCTaHOBKY, (PMKCHPOBATh PE3YJIbTAThl MOJYYEHHOM 3aBUCUMOCTH




DuU3NYECKUX BEITUYHH B BHJIC TaOIUI] U TpaUKOB, JIENIaTh BBIBOIBI
110 pe3y/bTaTaM HCCIIEI0BaHUs

10.12

Cobnronate mpaBuia 0O€30IacCHOTO TpyJda TpPU  MPOBEACHUHU
UCCIIEIOBaHUII B pamMKax y4eOHOro OJKCIepHMEHTa, y4eOHO-
VICCIIC/IOBATEIHCKOM u POCKTHOM JCATCIIbHOCTH c
WCIIOJIb30BAHUEM HU3MEPHUTENBHBIX YCTPOUCTB M JIAOOPATOPHOTO

000pynOBaHUA

10.13

Pemate pacu€rHpie 3amaun ¢ SBHO 3aJaHHOW (HU3HYECKOMH
MO/JIENIBIO, HCTIOJB3Ys (PU3NYECKHE 3aKOHBI M IPUHIIMITBI; HA OCHOBE
aHaJv3a YCIIOBUS 3aJayd  BbIOMpaTh (U3NYECKYIO MOJEIIb,
BBIACIATh (PU3NYECKUE BEIUYMHBI U (POPMYIIbI, HEOOXOAUMBIE JUIS
e€ peuleHus, IPOBOAUTH pacy€Tbl U OLEHMBATH PEAIBLHOCTH

MOJTyYEHHOT'0 3HaUYeHUs] PU3NUECKON BEITMUNHbI

10.14

Pemares  kauecTBeHHBIC  3aJaud:  BBICTPAWBATH JIOTHYECKH
HEMPOTHUBOPEUYHMBYIO LIETIOYKY PACCYKICHUIN ¢ OTTIOPOM Ha

HU3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U q)HSHLIeCKI/Ie SIBJICHUA

10.15

Wcnonb3oBath mpu pemieHHH y4eOHBIX 3ajjad COBPEMEHHBIE
nH(OpPMaLMOHHBIE TEXHOJOTUHU Ui MOUCKA, CTPYKTYpPUpPOBAHUS,
WHTEpIpEeTaINH U MPEeACTaBICHUS Y4eOHOM 1 HayYHO-TIOMYIIPHOM
nHpopmanuy, MOJyYeHHOM W3 Ppa3lUYHbIX HCTOYHHUKOB;

KPUTHUYECKU aHAJTM3UPOBATH MOJIy4aeMyro HHGOPMAIIHIO

10.16

[IpuBOAMTE MpUMEPHI BKJIaa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-
(U3HMKOB B pa3BUTHE HAYKH, 0OBSICHEHHE ITPOLIECCOB OKPYKAIOLLETO

MHpa, B pasBUTUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnons30BaTh TCOPCTUYCCKHUEC 3HAHUA 10 (1)I/ISI/IK6 B HOBCGHHGBHOﬁ
KU3HHN ]I obecnieyeHnss 0E30MACHOCTHU 1810)51 O6paH_[eHI/II/I C
npn6opaMH Hn TCXHHUYCCKHMMU YCTpOﬁCTBaMH, IJIs1 COXpAaHCHUA
300POBbA U CO6J'IIO,Z[€HI/IH HOPM 3KOJIOTHYCCKOI'O ITOBCACHUS B

OKpYyXarolei cpeze

10.18

PaGotate B Tpymme ¢ BBINOJIHEHUEM PA3IUYHBIX COIUATBHBIX
poJiel, TUTAaHUPOBATh PadOTy TPYIIIbI, PAIIUOHATBHO PACIPENENIATh
00S3aHHOCTH U TUIAHUPOBATH JIEATEIBHOCTh B HECTaHJIAPTHBIX
CUTYaIUsIX, aJleKBaTHO OLIEHWBAThH BKJIAJ KaXKJIOTO U3 YIaCTHUKOB

I'pynmsl B penieHne paccMaTpuBaeMoil mpooaeMsl

11 KUIACC

Kon
NnpoBepsieMo
ro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3y/IbTAThl 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero 00uero 00pa3oBaHus

11.1

JleMOHCTpUpOBaTh Ha TpHUMEpPax poJib M MeCTO (U3UKH B




(hopMHUPOBaHMN COBPEMEHHOW HAYYHOU KapTHUHBI MUPA, B PA3BUTHH
CoBpeMEHHON TEXHUKHU U TEXHOJIOTUM, B IPAKTUYECKOM
NEATENbHOCTH JIIOJEH, IIEJIOCTHOCTh U €IUHCTBO (DU3HUECKOM

KapTHUHBI MUpa

11.2

Y4uTHIBaTh TPAHUIIBI IPUMEHEHUS H3Y9E€HHBIX (PH3HUECKIX
MOJEJIEN: TOUEUYHBIN dJIEKTPUUIECKUI 3aps, AAEPHAst MOJEIb aToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTO $JIpa P pelIeHUH (PU3HUECKUX

3aaa4

11.3

Pacnio3naBate puznueckue siBieHus (IPOLECCH) K OOBACHATH UX HA
OCHOBE 3aKOHOB DJJIEKTPOJMHAMMKHA U KBAHTOBOM (PU3UKHU:
3NIeKTpuYecKasi MPOBOAUMOCTb, TEIUIOBOE, CBETOBOE, XUMUUYECKOE,
MarHuTHO€  JIEHCTBUSL ~ TOKa, B3aUMOJIEWCTBUE  MAarHUTOB,
ANIEKTPOMArHUTHasE WHIYKLHS, JEHCTBUE MAarHUTHOTO IIOJII Ha
MIPOBOJHUK C TOKOM M JIBUXKYIIMICS 3apsii, 3JIEKTPOMAarHUTHBIE
KoJjeOaHus M BOJHBI, MPSAMOJUHEIHOE paclpoCTpaHEHHE CBETa,
OTpak€HHe, TMpeNoMJIeHHe, WHTeppepeHuus, Tudpakuus u
MoJIsIpU3alis  CBETa, JUCHepcHust cBeTa, (OTOAIEKTPUUECKUMA
abdext (pororddexr), cBeToBOE MaBICHHE, BO3HHUKHOBEHHE
JMHENYAaTOro CIEeKTpa aToMa BOJOPOJA, €CTECTBEHHas H

HNCKYCCTBCHHAas paalOAKTUBHOCTDb

11.4

OnuceiBaTh HM3y4EHHbIE CBOWCTBA BEIECTBA (DJIEKTPUUECKUE,
MarHuTHbIE,  ONTHYECKHE,  DJIEKTPUYECKYI0  IPOBOJAUMOCTH
Pa3IUYHBIX Cpel) U DBJICKTPOMArHUTHBIC SIBJIEHUS (IIPOLIECCHI),
UCTIOJIB3YSl (PU3UYECKHE BETUYHMHBI: AJIEKTPUUYECKUM 3apsn, cuia
TOKa, JNEKTPUYECKOE HanpsLKEeHHUe, AIIEKTPUYECKOE
COMPOTHBIIEHUE, pa3HOCTh mnoTeHiuanoB, DJIC, pabora TOKAa,
UHAYKIMS MarHuTHOro moJjisi, cuiaa Awmmnepa, cuna Jlopenia,
UHAYKTUBHOCTh KaTYIIKU, SHEPTHUS AIEKTPUIECKOTO0 U MArHUTHOTO
noJiel, Iepruoja U 4acToTa KoyiebaHHuil B KoieOaTeIbHOM KOHTYpE,
3apsi/] U CUJIa TOKA B MPOLECCE FTAPMOHUYECKHX JIEKTPOMArHUTHBIX
Kose0aHuil, POKYCHOE paccTOsSIHUE U ONTHYECKAas Cujla JIMH3bI; PU
OTMHMCAHWU  TPABWJIBHO  TPaKTOBaTh  (DU3MUECKUH  CMBICI
UCTIOJIb3YEMbIX BETUYHMH, X 0003HAUYCHUS U €IUHUIIBI;, YKAa3bIBATh
(GbopMyIbl, CBSI3BIBAIOIIME JaHHYIO (PU3MYECKYI0 BEIUYUHY C

APYIruMH BCIIMYNHaAMHA

11.5

OnuceiBaTh M3y4CHHBIE KBAaHTOBBIE SIBJIEHUS W  IPOLECCHI,
UCTOJNB3Yys (PU3NYECKHE BEITUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JUTMHA BOJIHBI M YaCTOTa CBETA, SHEPTUs U UMIYIIbC (OTOHA,
Iepuoj Iojypacmaja, OJHEPrus CBS3U AaTOMHBIX sIep; IIpHU
ONMMCAaHUM  TPAaBUJIBHO  TPAKTOBaThb  (pU3MUYECKUid  CMBICH
UCTOJIb3yEMBIX BEJIMUUH, UX 0003HAUECHUS U €MHHULIBI;, YKa3bIBaTh
(GopMynbl, CBS3BIBAIOLIME JaHHYIO (DU3MYECKYI0 BEIMYUHY C

Apyrumu BCINYHNHaAMHU, BBIYUCIATH 3HAa4YCHUC (I)H3PI‘I€CKOI>'I




BCIINYHMHBI




11.6

AHaHI/ISI/IpOBaTb (bPISI/I‘ICCKI/IC npouecCol U SABJICHUA, HCIIOJIb3Y:d
(1)I/ISI/II-ICCKI/IC 3aKOHbI W  [IPUHIUIIBIL: 3aKOH OMa, 3aKOHBI
MIOCJIEAOBATEIBHOTO U MapAJIJIEIbBHOTO COEIUHEHMSI IPOBOIHUKOB,
3aKkoH /[xoyisa—JIenna, 3aKk0H 3J1€eKTpOMarHUTHOM MHAYKIIMY, 3aKOH
MPSIMOJIMHENHOTO PACIpPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS
CBETAa, 3aKOHBI MPEJIIOMJICHHUS CBETA, YpaBHEHUE DWHINTEWHA IS
doTorddekra, 3aKOH COXpaHEHHUS DHEPTHH, 3aKOH COXPAHCHHUS
UMITyJIbCa, 3aKOH COXPAHEHHs 3JEKTPUUECKOIo 3apsia, 3aKOH
COXpPAaHEHHsS MaccoBOIO 4ucia, HocTyiaaTsl bopa, 3akoH
PaAMOaKTUBHOIO pacnaja; MpU 3TOM pas3inyaTh CIOBECHYIO
(OpMyIUPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOe BBIpAXKEHUE U

ycnoBus (TpaHuUllbl, 0071aCTH ) MPUMEHUMOCTH

11.7

OHpeI[eJ'ISITI) HaIlpaBJICHUEC BCKTOPA MHAYKIIMU MArHUTHOTO TIOJIA

[TpoBoaHMKa ¢ TOKOM, CHITBI AMTiepa U crutbl JIopeHiia

11.8

CtpouTh ¥ ONHUCHIBaTHh H300paKEeHHE, CO3/1aBaeMOE TUIOCKUM

3€pKajoM, TOHKOM JIMH3011

11.9

Brimomaare OKCIICPUMCHTBI 1O HMCCICIOBAHUIO (1)I/ISI/I‘ICCKI/IX
SIBJICHUA U IMpoHECCOB € UCIOJB30BAHUEM IPAMBIX U KOCBCHHBIX
W3MEpeHui; mpu SToM (opMyIHpoBaTh NpodieMy(3amady) u
TUTIOTE3y y4eOHOTO OKCIIEPUMEHTa, COOWpaTh YCTAaHOBKY W3
MPEUIOKEHHOTO o0opynoBaHu, OPOBOJIUTH  OMBIT W

(hopMynupOBaTh BBHIBOJIBI

11.10

OCYIJ.[CCTBJ'IS[TB IIPSMBIC 1 KOCBEHHBIC N3MECPCHUA (1)I/ISI/I‘I€CKI/IX
BCJIMYHMH, ITPU 5TOM BBI6I/IpaTB ONTHUMAJIBHBIN CIIOCO0 HU3MCPCHUS U
HCIIOJIB30BaTh U3BCCTHBIC METO bl OLICHKHU HOI"pCIHHOCTGfI

M3MEPEHUI

11.11

I/ICCJ'IGI[OBaTB 3aBUCHUMOCTHU (1)I/I3I/ILICCKI/IX BCJIIMYHH C
HCIIOJIb30BAHUEM IIPAMBIX I/I3MepeHI/II>'I; IIpru 9TOM KOHCTPYUPOBATHb
YCTaHOBKY, (bHKCPIpOBaTB PE3YJIbTAThI HOHy‘lGHHOﬁ 3aBUCUMOCTH
(1)I/ISI/I‘IGCKI/IX BCJINYHH B BUJC Ta6J'II/II_I u Fpa(bI/IKOB, JCJIaTh BBIBOJBI

I10 pE3yJibTaTaM UCCIICAOBAHUSA

11.12

Cobnronate mpaBuia Oe€30MacHOrO TpyAa TMpU  MPOBEACHUHU
UCCIIEIOBAaHUM B paMKax YueOHOro SKCIEepHMEHTa, Y4eOHO-
MCCIIEJOBATENIBCKOMN U POEKTHOM JEATEIBHOCTH C UCIIOJIb30BaHUEM

U3MEPUTENIBHBIX YCTPOMCTB U 1TAOOPAaTOPHOTO 000PYI0BAHUS

11.13

Pemats pacu€rHple 3agauyud C SBHO 3aJaHHON (PU3WYECKOM
MOJIEIBI0, UCTIONB3YS (PU3MUECKHUEe 3aKOHBI U TIPUHITUIIBI, HA OCHOBE
aHalM3a YCIIOBUSA 3aJaydl  BBIOMpATh (PU3UYECKYIO MOJEIb,
BBIZICTIATh (PU3UYECKUE BEIUYUHBI U (POPMYIIBI, HEOOXOIUMBIE IS
€€ peuieHus, MNPOBOAUTH PACUYETBl M OLICHMBATh PEATBLHOCTH

MOJIYYCHHOT'O 3HAYCHUA (1)H3H‘-I€CKOI71 BCIIMYUHBI

11.14

Pemars Ka4CCTBCHHBIC 3aJa4u. BBICTPpAUBATh
JJOTUYCCKHU




HENPOTHUBOPEUHMBYIO LIETIOYKY PACCYKICHUI C ONIOPO Ha
HU3YUCHHBIC 3aKOHBI, 3dKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/IG SABJICHU S

Hcnonp3oBaTh mNpH peHIeHWH Y4eOHBIX 3aJa4 COBpPEMEHHBIC
WH(GOPMAIIMOHHBIE TEXHOJOTHU JUISA MOMCKA, CTPYKTYPHPOBAHMSA,
11.15 MHTEPIIPETALMU U NTPEACTABICHUS Y4€OHOM 1 HaAy4YHO-TIOMYJIIPHOM
UHPOpMALIMK, TOJYYEHHOW W3  PA3IMYHBIX  HCTOYHHUKOB;

KPUTHUYECKH aHAJIU3UPOBATH MOTYyYaeMyI0 HH(POPMAIHIO

OOBACHATH NPUHLMIIBI ACHCTBUS MALINH, IPUOOPOB U TEXHUUECKUX
11.16 YCTPOMCTB; pa3anyarh ycJI0BUS UX O€30I1aCHOTO UCIOJIb30BaHUs B

NOBCEIHEBHOU KU3HU

[IpuBOINTE pUMEpPHI BKJIAa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
11.17 (hU3HMKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MTPOLIECCOB

OKPYKAIOUIEr0 MHUPA, B PA3BUTHUE TEXHUKHU U TEXHOJIOTHIA

Hcnonb3oBaTh TeopeTHUecKre 3HaHUS M0 (PU3UKE B IOBCETHEBHOM
KU3HU JUIsi  oOecriedeHus O€30MacHOCTH Tpu  OOpalieHun ¢
11.18 npubopaMu M TEXHUYECKUMH YCTPOMCTBAMM, JUIsI COXPAHEHHUS
3I0pOBbsI M COOJIIOIEHUST HOPM D3KOJIOTUYECKOTO TIOBEICHUS B

OKpYy»Kalolleu cpee

PaGotaTh B TpymIe C BBIMOJHCHHEM Pa3IMYHBIX COLMATBHBIX
poJIeHi, MIaHUPOBaTh PabOTy TPYIIILI, PAlIMOHAIBLHO PACTIPEACIIITh
11.19 00SI3aHHOCTH W TUIAHUPOBATH JICATEIIBHOCThL B HECTAHJIAPTHBIX

CUTyallMiaX, aACKBAaTHO OLICHMUBATH BKJIAJ KaXXJ10Ir0 N3 YY4aCTHHUKOB

TPYIIIBI B pellIeHHE paccMaTpuBaeMoi poOi1eMbl

ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA
10 KIJACC

Kox Kox npoBepsiemoro

T IIpoBepsiemMble 3JIeMeHTHI COAEPKAHUS

OU3NKA 1 METOAbBI HAYYHOI'O [TIO3HAHUA

dusuka — Hayka o npupoje. Hayunble MeTo1bl HO3HAHUS
1.1 OKpy’KaroIero Mupa. Posb skcnepuMeHTa U TEOpuu B
npoliecce MO3HaHUs PUPOJIbl. DKCIEPUMEHT B (PU3UKE

1 MonenupoBanue (GU3NYECKUX SBICHHH M IMPOLIECCOB.
Hayunple runorespl. @u3nyeckue 3aKOHbI U TEOPHH.
19 I'paHuibl  MPUMEHUMOCTH  (PU3MYECKHX  3aKOHOB.
' [Mpunuun cootBercTBus. Ponb um Mecto ¢u3MKH B
(opMHUpPOBaHUN COBPEMEHHON HAayYHOU KapTHUHBI MUDA,
B [IPAKTUYECKOHN AEATEIbHOCTH JIFOJIEN

2 MEXAHUKA
KMHEMATHUKA
MexaHn4eckoe JIBHOKCHUE. OTHOCUTENBHOCTh
21 2.1.1 MEXaHUYECKOTO  JBMKCHUS. Cucrema  otrcuéTa.
Tpaekropust
21.2 [Tepemerenue, CKOPOCTh (cpenusis CKOPOCTb,
MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE MaTepUaIbHOMI




TOYKHM, WX IPOEKIHH HAa OCHU CHCTEMBI KOOPAUHAT.
CrnosxeHre nepeMelieHU U CII0KEHNE CKOPOCTEN

2.13

PaBHOMEpHOE M PaBHOYCKOPEHHOE IIPSIMOJIMHEHHOE
nBkeHue.  I'paduku  3aBUCHMOCTH  KOOpPIHMHAT,
CKOpPOCTH, YCKOpPEHHUS, IyTM U  IEPEMEILCHUS
MaTepUaIbHOU TOYKU OT BPEMEHU

214

CBoOogHOE MajieHue. Y CKOpeHue CBOOOTHOTO MaACHHS

2.15

KpuBosmmueiinoe nBmxkeHne. PaBHOMEpHOe IBHXKEHUE
MaTepUalIbHOM TOYKM II0 OKPYKHOCTH. YTJIOBas
CKOpOCTb, JIMHEWHas ckopocTh. Ilepumon m wyacrora.
IIeHTPOCTPEMUTENBHOE YCKOPCHHE

2.1.6

TexHuueckue yCTpOWCTBA: CIIMIOMETP, JABWKCHHUE
CHaps 0B, LIEMTHBIE ¥ PEMEHHBIE NepeIaun

2.1.7

[IpakTnueckue pabGoTel. M3MepeHne MIHOBEHHOM
ckopocTtH. MccnenoBane COOTHOIIEHUS MEK Ty Iy TSIMU,
IIPOMJICHHBIMH TEJIOM 32 MOCIEOBATEIIbHBIC PaBHBIE
IIPOMEXKYTKA ~ BPEMEHM  IIPU  PABHOYCKOPEHHOM
JBWKCHUM C Ha4daJlbHOM CKOPOCTBIO, PAaBHOM HYIIIO.
WN3yueHne IBWKEHHMS IIapuKa B BSI3KOW JKHMJIKOCTH.
W3ydenue aBmxeHus Tena, OpolIeHHOro TOPU30HTAIBLHO

2.2

JMHAMUKA

221

[IpuHnnn otHocuTensHOCTH ['amunes. IlepBeiii 3akoH
Hprorona. IHepimanbHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHImMn cynepno3uium cri

2.2.3

Bropoii 3akoH HbloToHa i MarepuasbHOM TOYKUA B
uHeprmanbHoi cucreme otcuéra (MCO). Tpetuit 3akoH
HrploToHa 17151 MaTepuanbHBIX TOYEK

2.2.4

3akoH BcemupHoro TsaroreHusa. Cuia Tsokectu. [lepBas
KocMuYeckasi ckopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIbKEHUS
u cuna tpenus nokos. Kosbounument tpenus. Cuna
CONPOTHBIICHUS MPU IBIXKEHUU Tella B JKUJIKOCTU WU
rase

2.2.7

HOCTYHaTCHBHOC n BpallaTeJIbHOC JBHOXKCHHUC
a0COJIFOTHO TBépI[Ol"O TCI1a

2.2.8

MoOMEHT cuJIbI OTHOCHUTENIBHO OCH BpaimieHus. llnedo
cuibl. ¥YcnoBus paBHoBecus TBEpaoro tesna B UCO

2.2.9

Texanuueckue YCTpOﬁCTBaZ HNOAIMUITHUKH, JABHXKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuyeckue pabotel. M3yueHue apukeHus Opycka mo
HAKJIOHHOM INIOCKOCTH MO/, IEHCTBUEM HECKOJIBKUX CHIL.
HccnenoBanne  3aBUCUMOCTH  CHJ  YIIPYTOCTH,
BO3HHUKAIOIIKUX B  AedopMupyeMoil  mOpyxuHe H
pEe3sMHOBOM o00paslie, OT BEJIWYMHBI HX JedopMaluu.
HccnenoBanue yciaoBuil paBHOBecus TBEPAOIrO Tea,
MMEIOLIETO OCh BpallleHUs

2.3

3AKOHbI COXPAHEHIA B MEXAHUKE

231

HNmnynsc MaTepuaIbHON TOYKH, CUCTEMBI
MaTepUalbHBIX TOYEK. MMIynbC Cuibl U U3MEHEHHUE
UMITyJIbCA TEJla

2.3.2

3akoH coxpaHeHuss umnyinbca B HMCO. PeaxtuBHOE
JIBUKCHHE




2.3.3

PaGora cunel

2.34 MOIIIHOCTb CHJIBI

235 Kunerndeckass  sHepruss  MarepUaJIbHOM  TOYKH.
TeopemMao KWNHETUYECKOM SHEPIUU
IlorenunaneHas sHeprusa. IloreHnmanbHas >Heprus

2.3.6 yrpyro aehopMupoBaHHON NpyKuHBL. [loTeHIManbHas
SHEprus Teja BOJU3H MOBEPXHOCTU 3eMJIU
[loTeHnmaneHple ¥ HeENOTEHUUANbHbIE CUJbl. CBS3b

237 paboThl  HEMOTEHLMAJIbHBIX CHJI C  HM3MEHEHHEM
MEXaHWYECKOM  SHEpPruM  CHCTEMbl  Te€l.  3aKOH
COXPAHEHHUs MEXaHUUYECKOH SHEPTUu

2.3.8 Ynupyrue v Heylpyrue CTOJIKHOBEHHS

239 Texanueckue yCTpUOﬁCTBa: JIBUKECHUE PAKET, BOJOMET,
KOIep, NPY>KMHHbBIN UCTOJET
[IpakTuueckue padbotel. M3yuenue cBsizu ckopocteit Ten

2.3.10 npu Heynpyrom ynape. MccnemoBanue cBsi3HM paOOTHI

CHIIBI C M3MCHECHHEM MEXaHMISCKOM OHECPruu Tjia

3 MOJIEKVYJISAPHAS ®U3UKA U TEPMO/IMHAMUKA
OCHOBBI MOJIEKYJISSPHO-KUHETUYECKOU TEOPUU
OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO-KHUHETUUECKON
31.1 teopuu. bpoynosckoe asmxenue. Juddys3usa. Xapakrep
JIBYKEHUS M B3aNMOJCHCTBUS YaCTHI] BEIIECTBA
31.2 Mogenu cTpoeHus ra3oB, KUJIKOCTEH W TBEPIBIX T U
00BICHEHHE CBOMCTB BEIICCTBA HA OCHOBE 3TUX MOENEH
313 Macca monekyn. KonmdectBo BemectBa. IlocrosiHHas
ABoraapo
314 TemnoBoe paBHOBecue. Temmneparypa u €€ U3MEpPEHHUE.
IlIxana temnepatyp Llenbcus
315 Mopenbs uIeaabHOTO l"a?)fl. OcHOBHOE ypaBHEHHUE
31 MOJICKYJISIPHO-KMHETUYECKOM TEOPUU UJEATBLHOIO raza
AOcomroTHass ~ TeMIepaTypa Kak Mepa  CpeaHei
3.1.6 KHHETHYECKOW SHEPTUM TEIUIOBOTO JBHKEHUS YaCTHI]
ra3a. [llkana remneparyp KenbBuna
31.7 VpaBuenne Knanelipona — MenaeneeBa. 3akoH
JlaneTOHA
l'azoBbie 3akoHBI. M30mponiecchl B HlI€aIbHOM rase ¢
3.1.8 MOCTOSSHHBIM ~ KOJIMYECTBOM  BEIIECTBA:  HM30TEpPMa,
H30x0pa, nu3obapa
3.1.9 TexHudyeckne yCTpoucTBa: TEpMOMETp, OapoMeTp
[IpakTuueckue pabotel. M3MepeHne macchl BO3Iyxa B
3.1.10 KJIacCCHOM KoMHare. lccnenoBanue 3aBUCUMOCTH MEXY
napamMeTpamMu COCTOSIHHSI pa3pEKEHHOTO Tra3a
OCHOBbBI TEPMOJMHAMUWKNA
321 TepmonuHamuueckass cucremMa. BHYTpeHHsS SHeprus
TEPMOIMHAMHYECKON CHCTEMBI U CTIOCOOBI €€ M3MEHEHHUSI
329 KonuuectBo Temnotel u pabota. BHYTpeHHssI sHeprUs
0JIHOATOMHOI'0 HCaJbHOTO ra3a
3.2 Buapl Tennonepenaun: TEIONPOBOIHOCTb, KOHBEKIHSA,
323 U3Jy4YEHUE. TenmoéMkocTh Tena. VY nenbHasa
TEMIOEMKOCTh BellecTBa. PacuéT KoJmyecTBa TEILIOTHI
MpH TeIuionepeaaye
324 IlepBblii 3aK0H TepMoavHAMUKU. [IpuMeHeHne nepBoro

3aKOHA TEPMOJMHAMHUKH K u3omnpoueccaMm. ['papuueckas




UHTEpIpeTanus padoThl ra3a

TemmoBble MamuHbl. [IpUHUMIIBI IEUCTBUSI TEILIOBBIX
mamH. [IpeoOpa3oBaHusi 3HEPTUM B  TEIUIOBBIX

3.2.5 .
mamnHax. Koadunuent noneznoro neiicteus (nanee —
KII[I) rermosoit mammusl. [{uki Kapuo u ero KI1/]
Bropoit 3akon TtepmoauHamuku. HeoOpatumocTtb

3.2.6 NPOIECCOB B Tpupojie. TemioBble  JBUTATEIH.
DKoJ0THYeCKHe TPOOIEMBI TETUIOHEPTETHKH

327 TexHu4eckue yCTpOWCTBA: [JBHUraTellb BHYTPEHHETO

o Cropanus, ObITOBOM XOJIOAUIIbHUK, KOHJAUIIMOHED
328 [Ipaktnueckue  pabotel.  M3mepenue  yaenpHOM

TEIUIOEMKOCTH

3.3

AT'PETATHBIE COCTOSAHNMA BEILECBA. ®A30BBIE [IEPEXO/IbI

3.3.1

[TapooOpazoBanne u KoHjaeHcauus. Vcmapenue u
KAMEHUEe.  YJaenpHas  TeoTa  HapooOpa3oBaHHUS.
3aBUCHMOCTb TEMIIEPATyPhl KUTICHUS OT JaBJICHUS

3.3.2

AOconroTHasT ¥ OTHOCHUTENbHAs BIAXHOCTH BO3/yXa.
Hacpiiennsrii map

3.3.3

TBépnoe Teno. Kpucramnuyeckue u amopdHble Tena.
AHuzoTponus CBOMCTB KPUCTAJIOB. Kunkue
Kkpuctajibl. CoBpeMeHHbIE MaTepHalIbl

3.3.4

IlnaBnenne wm KpucTauM3anus. YJeiabHas TEIIoTa
maBiaeHus1. CyomuManus

3.3.5

YpaBHEHHE TEIIOBOTO OalaHca

3.3.6

TexHuyeckue ycTpoOMCTBAa: TUTPOMETP U TMCHUXPOMETP,
KaJOpPUMETpP, TEXHOJIOTMM TMOJyYE€HUSI COBPEMEHHBIX
MaTepuajgoB, B TOM 4HCI€ HAHOMAaTepuajoB, H
HAHOTEXHOJIOTUU

3.3.7

[TpakTrueckue paboTsl. 3MepeHue BlIaXXHOCTH BO3/1yXa

OJIEKTPOIMHAMUKA

4.1

OJIEKTPOCTATHUKA

411

DJIeKTpu3anus Tesl. OJIEKTpUYecKuil 3apsia. [Ba Buaa
AIICKTPUYECKUX 3apsI0B

41.2

HpOBO)IHI/IKI/I, AUSJICKTPUKHU U IMTOJTYITPOBOJHUKN

4.1.3

3akoH COXPAaHCHHUA IJICKTPUICCKOI'O 3apsga

414

B3anmoneiictBue 3apsinoB. 3akoH Kynona

4.1.5

:‘)HGKTpI/I‘leCKoe IIoJIC. HaHpﬂ)KéHHOCTB QJICKTPUYCCKOI'O
I10JIA. HpI/IHHI/IH CYIICPIIO3UTIHH. JInaun HaHpH)KéHHOCTI/I
QJICKTPHUYICCKOT'O T10JIA

4.1.6

PaGora cun QJICKTPOCTATUYCCKOI'O TI0JIA. IloTenmuan.
PazHocTh moTeHIMAIOB

4.1.7

HpOBO)IHI/IKI/I n AUIJICKTPUKHA B IIOCTOAHHOM
OJICKTPUYCCKOM oJIC. I[I/IBJ'ICKTpI/I"IeCKaH
IMPOHUITACMOCTDH

4.1.8

OnextpoéMkocTs.  KonzeHcaTop.  DIIEKTPOEMKOCTH
IUIOCKOTO  KOHJEHCAaropa. OHEpPrus  3apsHKEHHOTO
KOHJIEHCAaTopa

4.1.9

TexHuueckue ycTpoucTBa: dJIEKTPOCKOI, IEKTPOMETP,
JJIIEKTPOCTaTHYECKAst 3alluTa, 3a3eMIICHUE
ANEKTPONPUOOPOB, KOHIECHCATOP, KCEPOKC, CTPYHHBIH
IIPUHTED

4.1.10

[Ipaktuyeckue paboThl. M3MepeHue 3IeKTpoEMKOCTH
KOHJICHCATOPa




IOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

42.1

VYcnoBus CymecTBOBAHUS MOCTOSIHHOTO JIEKTPUYECKOTO
toka. Uctounuku Toka. Cwia Toka. [locTOSITHHBIN TOK

4.2.2

Hanpspkenne. 3akon Oma ai1s ydacTka Lienu

4.2.3

DJeKTpu4ecKoe CONPOTHUBIICHHE. VY nensHOE
COIPOTHBJICHUE BEIIECTBA

4.2.4

HOCHGILOB&TGHBHOC, mapaJijiCJIbHOC, CMCIIaHHOC
COCAMHCHUC ITPOBOAHUKORB

4.2.5

Pabota anextpuueckoro Toka. 3akon Jxoynsa — Jlenna

4.2.6

MOIIHOCTB JIEKTPUUYECKOTO TOKA

4.2.7

anexTpoaBmwxkymas cuna (nanee — 3/1C) u BHyTpeHHee
CONIPOTUBIICHUE MCTOYHUKA Toka. 3akoH Oma s
MOJIHOM (3aMKHYTOM) anekTpuueckoil menu. Koportkoe
3aMbIKaHHE

4.2.8

ONEeKTpOHHas MPOBOAMMOCTh TBEPIBIX METAJIOB.
3aBUCUMOCTh CONPOTHUBIICHUS METaJUIOB oT
teMreparypbl. CBEpXIpOBOINMOCTh

4.2

4.2.9

DIIeKTpUYECKUM TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX
ITy4KOB

4.2.10

[MonympoBoaauku.  CoOcTBeHHass ©W  TpUMECHas
IPOBOAMMOCTE  MOJIYIPOBOJHUKOB. CBoiicTBa  p-Nn
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI

4.2.11

DIIEKTPUUYECKHI TOK B 3JIEKTPOJIUTAX.
DJIEKTPOJIUTUYECKAS JUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

DJIEeKTpUYeCKUl TOK B razax. (CamMOCTOSITENIbHBIA U
HECAMOCTOSITENIbHBIA  pa3psiA.  Pasnuunble  TUIBI
CaMOCTOSITEIBLHOTO pa3psiaa. Mosnus. [1nazma

4.2.13

TexHuyeckue ycTpoiicTBa: aMIepMeTp, BOJIBTMETD,
peocTaT, MCTOYHHUKH TOKa, JJIEKTpOHArpeBaTelbHbIC
puOOPBI, SIEKTPOOCBETUTENIbHBIE TIPUOOPHI, TEPMOMETP
CONPOTHBJICHUS, BAKyyMHBIH JIMOJA, TEPMHUCTOPHI U
boTOpe3uUCTOpHI, HOJTYITPOBOIHUKOBBIH IO/,
rajbBaHHKa

4.2.14

[Ipaktnueckne pabotel. M3ydenue  cMemaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne D3/IC ucTOYHMKA TOKA U €r0 BHYTPEHHETO
conpoTuBieHus. Habmonenue snekTpoinsa

11 KIIACC

Kox
pa3nena

4

Koanposepsiemoro

3JIEMEHTa

IIpoBepsiemMble 3JIeMEHTHI COAEPKAHUS

SJIEKTPOAMMHAMUKA

MAT'HUTHOE I1OJIE. 9JIEKTPOMATI'HUTHA S MHAYKINA

43.1

IlocTtosiHHBIE MarHuThHl. B3auMoaelcTBUE ITOCTOSHHBIX
MAar"HuToB

4.3

4.3.2

MarauTtHoe 1one. BexkTop MarHUTHOM WHIYKIUU.
IIpuHnun  cynepnosuuuu.  JluHuM ~ MarHUTHOMU
uHaykuu. KapTuHa nuHUNA MarHUTHOM WHAYKIIMU
1OJIS IOCTOSIHHBIX MarHUTOB

4.3.3

MarautHoe 1OJ€ NpPOBOJHMKA C TOKoM. KapTtuna
JUHUWA TI0JS JJIMHHOTO IIPSMOIO IPOBOJAHMKA U
3aMKHYTOTO KOJIBLIEBOI'O IIPOBOJHMKA, KATYILIKHA C
TokoM. OnbIT Opcrena. BzaumonelicTBUE NIPOBOAHUKOB




C TOKOM

434 Cuna Amnepa, €€ MOAYNIb U HaIlPaBJICHUE
Cuna Jlopenna, e€ Moayib 1 HanpaBjieHue. JBrkeHue

4.3.5 3apsKEHHOM YaCTULIBI B OJTHOPOJHOM MarHUTHOM II10JIE.
Pabora cuibl Jlopenia

4.3.6 SIBJICHHE AIEKTPOMArHUTHOW WHIYKIIUN

437 IToTok BekTOpa MarHUTHOW MHIYKLIMU

438 OC nnaykuuu. 3aK0H IEKTPOMArHUTHOW MHAYKLUUU
®dapanes
Buxpesoe anexrpuueckoe mosie. DJC wHAYKIHN B

4.3.9 IPOBOJAHMKE,  JBWXKYILEMCA  IOCTYNATEIbHO B
OJIHOPOJAHOM MarHWTHOM I0JI€

4.3.10 [TpaBusio Jlenma

4311 WunykrtuBHocTh. SBnenue camomuaykmuu. J[C
CaMOMHIyKIIMH

4.3.12 OHeprusi MarHUTHOTO NOJIsl KATYHIKU C TOKOM

4.3.13 DJIEKTPOMArHUTHOE TT0JIE
TexHn4ecknue yCTpOWCTBA: ITOCTOSIHHBIE MAarHWTHI,

4.3.14 3JIEKTPOMArHuThl,  AJIEKTPOJBUIATENIb, YCKOPUTEIU
JJIEMEHTapHBIX YaCTHI, UHIYKIIMOHHAS MeYb
[IpakTnueckue paboThl. M3yueHne MarHUTHOTO MOJIS

4315 KaTyllKu C TOkoM. HccnenoBanwe — JIEUCTBUS

MOCTOSTHHOTO ~ MarHUuTa Ha pPaMKy C  TOKOM.
WccnenoBanue sSIBIEHUS SICKTPOMArHUTHON UHAYKITHH

KOJIEBAHM 1 BOJIHBI

5.1

MEXAHUYECKHUE U ODJIEKTPOMAI'HUTHBIE KOJIEBAHUS

5.1.1

Konebarensuas cucrema. CBoOOIHBIE KOJIEOAHUS.
lapmonuueckue  konebanws. [lepmonm, wacroTa,
aMIIuTyna u (asza koaedbaHmit

5.1.2

[Ipy>XuHHBIA MasTHUK. MaTeMaTHYeCKUN MasSTHUK

5.1.3

VYpaBHuenue rapMOHHUYECKUX KOJIeOaHUH.
Kunemaruyeckoeu JTMHAMHUYECKOe onHcaHue
K0J1€0aTeIbHOTO JIBHKEHUS

5.1.4

[IpeBpamienne  ’HEpruM  NpU  TaAPMOHUYECKUX
koseOaHusx. CBsI3b aMILTUTYAbl KOJIEOAHUN NCXOAHON
BEJIMYMHBI C aMIUTUTYAaMU KoJieOaHul €€ CKOPOCTH U
YCKOpEHUs

5.1.5

KonebarenpHbrii KOHTYP. CBobOoanble
JNIEKTPOMArHUTHbIE ~ KoJebaHus B HUACATBbHOM
KoJIe0aTeIbHOM KOHTYpE. AHanorus MEXY
MEXaHHYECKUMH u ANEKTPOMArHUTHBIMU
kosiebanusiMu. Popmyna TomcoHa

5.1.6

3akoH COXpaHCHUA OHEpPTUun B nacaJlbHOM
K0JiIe0aTeIbHOM KOHTYpPC

5.1.7

BBIHY)KILGHHLIC MeXaHMYecKrue KojeOanus. Pe3oHaHc.
Pe3onancnas KpuBad. BBIHY)K,Z[eHHLIC
OJICKTPOMAIrHUTHLIC KoJIeOaHMsI.

5.1.8

Ilepemennbiii TOk. CHHycOMIANbHBIA IEPEMEHHBIN
TOK.

5.1.9

MouiHOCTh TEPEMEHHOTO TOKa. AMIUIMTYJHOE U
JEHCTBYIOIIEE 3HAUYCHUE CUJIBI TOKA U HATIPSHKEHUS

5.1.10

Tpanchopmarop.  [lpousBoacTtBo, mepegada U
noTpedieHue SIEKTPUUECKOM SHEPTUH.




DKOJIOTUYECKHE pUCKH pu IIPOU3BOJICTBE
UIEKTPUUECKOW HHepruu. KylbTypa HCIOIb30BaHUSA
NIEKTPOIHEPI MU B MIOBCETHEBHOM JKU3HU

5111 Texuuueckue } yCTpOICTBa: ceiicMorpad,
AJIEKTPUYECKUM 3BOHOK, JIMHUM 3JIEKTpoIepe1ad
[IpakTnueckue pabotsl. MccnenoBanue 3aBUCHMOCTH
nepro/ia MallbIX KoJIeOaHUH rpy3a Ha HUTH OT JJIHMHBI

5.1.12 HATH M Macchl rpy3a. MccnepoBaHue NepeMEHHOIO

TOKa B LEOH M3 MOCICAOBATCILHO COCAUHEHHBIX
KOHACHCATOpA, KATYIIKH 1 PE3UCTOPA

5.2

MEXAHUWYECKUE U O5JIEKTPOMATI'HUTHBIE BOJIHbBI

521

MexaHudeckrue BOJIHBI, YCJIOBHUS PacHpoCTpaHEHUSI.
[Tepuon. CxkopocTh pacipoCTpaHEHUs U JIJIMHA BOJIHBI.
[Toniepeunsbie U TPOI0JTHHBIEC BOJTHBI

5.2.2

WHuTepdepennus u audpakiys MexaHH4eCKUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. ['pomkocTh 3ByKa. Bricora
toHa. TemOp 3ByKa

524

ONEeKTPOMAarHUTHbIE BOJHBI. YCIIOBUS M3JIy4€HUS
JJIEKTPOMArHUTHBIX BOJIH. B3auMHas opueHTanus
BeKTOpoB E, B M v B 3/eKTpOMarHUTHONW BOJIHE B

BAKyyMe

5.2.5

CBolicTBa 3JEKTPOMATHUTHBIX BOJIH: OTPaKECHHE,
MpeIOMIIEHHUE, NoJIsipu3anus, mudpakius,
uHTepdepeHimsa. CKOpOCTh AMEKTPOMATHUTHBIX BOJTH

5.2.6

[llxana SIEKTPOMArHUTHBIX BOJH. [IpumeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIIATIEI pPagroCBsI3U u TEJIEBUICHUSL.
Pamnonokamusa.  DIEKTPOMarHUTHOE  3arpsi3HEHHE

OKpYKarolen cpeibl

5.2.8

Texanueckue YCTpPOMCTBA: MY3bIKaJIbHbBIC
WHCTPYMEHTHI,  yJAbTpPa3ByKOBas  JMAarHOCTHKA B
TeXHUKE © MEIUIMHE, panap, paguonpuEMHUK,
TeJIEBU30p, aHTeHHA, TesedoH, CBY-meun

5.3

OIITHUKA

5.3.1

[IpsimonuHueiiHoe pacrnpocTpaHeHHe cBeTa B
oJIHOpoAHOM cpene. JIyd cBeta

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTpPAXKEHHUS  CBETA.
[TocTpoenne n300pakeHuil B IIIOCKOM 3epKaje

5.3.3

HpCHOMHeHI/Ie CcBeTa. 3aKOHBI MMPpECJIOMJICHUA CBCTA.
AOCOIIOTHBIN TTOKa3aTellb IMPECJIOMIICHU S

5.3.4

ITonmxnoe BHyTpeHHee oTpaxkeHue. lIpenenapHblii yroi
IIOJIHOI'O0 BHYTPEHHETO OTPAKECHUS

5.3.5

I[I/ICHepCI/ISI cBeta. CIOXHBIM cocTaB 0Oe€lloro CBETa.

IIBet

5.3.6

Cobwupatoliue 1 pacceuBaroIIue JTUH3bL. TOHKas JIMH3A.
DOKYCHOE pacCTOSIHUE U ONTHUYECKas CUJla TOHKOU
nuH3bl. [locTpoeHne u3o0pakeHHd B COOMpArOMIUX U
paccenBaromux JauH3ax. dopMmyna TOHKOW JIMH3BIL.
YBenuuenue, 1aBacMoe JUH30M

5.3.7

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH

5.3.8

Wntepdepennus  cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HabMIOAEHUS! MAKCUMYMOB M MUHHUMYMOB B
UHTEpPEPEHIIMOHHON KapTUHE OT JBYX CHH(]A3ZHBIX




KOTCPCHTHBLIX HCTOYHUKOB

Hudpakmus  cera.  JudpakuwoHHass — pemiérka.
VYcnoBue HAOMIOACHUS TIABHBIX MAaKCHUMYMOB IIpHU

5.3.9 najacHuu MOHOXPOMAaTHUYECKOTO CcBeTa Ha
T(QPAKIIMOHHYIO PEHIETKY
5.3.10 [Tonsipuzanus ceeta
TexHu4eckre ycTpOMCTBA: OYKH, Jyma, (hoToammapar,
5311 IPOEKLMOHHBIA  amnmapaTr, MHKPOCKOI, TEJECKOII,
BOJIOKOHHAsI ~ ONTHKA, JAW(PAKIMOHHAS  PpeIéTKa,
HOJISIPOU T
[IpakTnueckue pabotel. WM3mepenue mnoxazareins
5.3.12 npenomieHus. MccrienoBanue cBOMCTB N300paKeHUH B
nuH3ax. Habmonenue nucnepcun cpera
BJIEMEHTHI CITIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH
I'paHuIbl TPUMEHUMOCTH KIJIACCHUYECKONW MEXAHMKHU.
6.1 [HocTynatet TEeopUn OTHOCHUTEJIbHOCTH:
WHBApHUAHTHOCTh MOJYJISi CKOPOCTH CBETa B BaKyyMe,
MIPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA
6 6.2 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJIeHue
BPEMEHH U COKpaIlleHUE JTUHBI
6.3 DHeprusi ¥ UMIYIILC CBOOOTHOW YaCTHIIBI
6.4 CBs13p Macchl C dHEprued U UMIYIbCOM CBOOOAHOMN
) YaCTHUIIbI. DHEPTHsI IIOKOSI CBOOOAHON YACTHIIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOM OITUKHU
711 ®dotonbl. Dopmyna [lnanka cBs3u sHEprun (HOTOHA C
€ro 4acToToi. DHeprus ¥ UMnynbsc (GoToHa
OtkpbiTue U uccineaoBanue ¢otodrpdexra. ONBITH
7.1.2
A.T'. CroneroBa. 3akoHsl GpoTorddexra
7.1 713 VYpauenue DiHmTelHa s portodddexra. «KpacHas
o rpanuiay Gororddexra
7.1.4 Hasnenue ceera. Onbitel I1.H. JIeOGenena
7.1.5 XHUMHUYECKOE JEIUCTBUE CBETA
716 Texuuyeckue ycTpoicTBa: GoTO3IEMEHT, (OTOTATUHK,
coJiHe4yHast OaTapesi, CBETOIUO/T
CTPOEHHME ATOMA
Mogpens atoma Tomcona. OnbiTel Pesepdopaa mo
7.2.1 HCCIICI0BaHUIO CTpOCHMS aToMa. [ImanetapHas
MOJEIb aTOMa
[Toctynatsl bopa. M3nyuenue u norsomieHrne GoTOHOB
799 IIpU IIEPEXOJIE aTOMa C OJHOTO YPOBHS JHEPrMM Ha
apyroi. Bugsl cniektpoB. CHeKTp ypOBHEH SHEPIHH
aToMma BoAopoJa
7.2 BoisHoBBIE cBOlicTBa uactuu. Bomnel ge  bponms.
7.2.3 KopnyckymnsipHo-BonHOBOM  ayanusm.  Judpakuus
NIEKTPOHOB Ha KpUCTAJIJIaX
7914 CroHTaHHOE U BBIHY)X/IEHHOE U3JIy4€HHE. Y CTPOHCTBO
U IIPUHIIMI pabOTHI J1a3epa
705 TexHuueckue YyCTpOMCTBA: CIIEKTPAIBHBIA aHAJIN3
(crieKTpocKoI), 1a3ep, KBAHTOBBINM KOMIBIOTEP
726 [Ipaktuyeckue pabotel. Habmiogenue nuHEHuaTOro
CIIEKTpa
7.3 ATOMHOE A1PO




7.3.1

Metoapl HaOMIOACHUS U PETHCTPALUK AIIEMEHTAPHBIX
YaCTUIL

7.3.2

OtkpsiTue pamuoakTuBHOCTH. OnBITEI Pesepdopaa mo
ONPE/ICTICHUIO COCTaBa PATUOAKTUBHOIO H3ITYUCHHUSI.
CpoiictBa anba-, 6era-, raMMa-u3nydeHus. BiusHue
PAAOAKTUBHOCTH HA KUBBIC OPraHU3MbI

7.3.3

OtkpbiTHE TpOoTOHA U HelTpoHa. HyknoHHas mozaenb
anpa ['elizenOepra — Banenko. 3apsa sapa. MaccoBoe
yucao sanapa. M3oromnsl

7.3.4

Anbda-pacniaa. DIEKTPOHHBIH M TMO3UTPOHHBIN OeTa-
pacman. ['amMma-msiydenune. 3akOH pPaarOaKTHBHOTO
pacmaga

7.3.5

OHeprusi CBA3M HYKIOHOB B sape. SlnepHble CHIIBI.
Hedekt macchl siipa

7.3.6

SnepHble peakuuu. [lenenue U CHHTE3 sAep

7.3.7

Snepubiit peaktop. Tepmosinepusiii cuaTes. [Ipobremsl
Y MEPCIIEKTUBBI SAJIEPHON IHEPTETUKHU. DKOJIOTUYECKUE
ACIEKTHI SIAEPHOM SHEPTETUKHU

7.3.8

OneMeHTapHble 4YacTUIpl. OTKpBITHE TO3UTPOHA.
@DyH/1TaMEHTAIIbHBIE B3aUMOICHCTBUS

7.3.9

TexHuueckue  ycTpoWcTBa:  JO3UMETP,  Kamepa
Bunbcona, siiepHbIil peakTop, aToMHas bom0a

7.3.10

[IpakTrueckue paboTel. MccnenoBanue TPEKOB YaCTHI]
(1o rotoBbIM (hoTOTpadUsiM)

OJIEMEHTBI ACTPOOU3MKU

8.1

Bun 3B&mnoro nHeba. Co3Besnmus, spKue 3BE3BI,
IJTAHETHI, UX BUAUMOE JIBYDKEHUE

8.2

CosiHeuHast cuctema. IlnaHeTel 3€MHOM TpyNIIbL.
[InaHeThI-TUTaHTBl W MX CIIyTHUKH, KapJIHUKOBBIE
maneTsl. Masbie Tena CoTHeYHON CUCTEMBbI

8.3

Comnne, ¢dortochepa u armochepa. CoaHeuHas
AKTHBHOCTh

8.4

Nctounnk sHeprun CoJiHila v 3BE311

8.5

3Bé3)1]51, HUX OCHOBHBLIC XAapaKTCPHUCTHUKH: MacCcCa,
CBCTUMOCTD, paJuyC, TCMIICPATYypa, UX B3aHUMOCBA3b.
I[I/Ial"paMMa ((CHCKTpaHLHLIﬁ Kj1aCcC — CBCTHMOCTD).
3BéSI[BI rJIaBHOM IIOCJICO0OBATCIIBHOCTH. 3aBHCHMOCTH
«mMmacca — CBCTHUMOCTBH» JJIA 3BE3/1 rJIaBHOM
MMOoCJaCIJ0BATCIIbHOCTHU

8.6

Bnyrpennee CTpPOEHHE 3BE3I. CoBpeMeHHbIE
NPEACTABICHUS] O TPOUCXOXKIECHUUM U  HBOJIIOLUHU
CouHiia ¥ 386311, DTamnbl )KU3HU 3BE3

8.7

Mneunsiii Ilyte — nama I'anaktuka. CrnupanbHas
CcTpyKTypa l'amakrtuku, pacnpeneneHue 3BE3M, raa u
nbelu. [lonoxenne u nsmwxenne CosHua B ['anmaktuke.
[Tnockas u chepuyeckas nmoacucteMsl [ anakTHKu

8.8

Tunsl ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHblie
JBIPHI B IIpaX TaJIaKTHK

8.9

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa66ma.
Paszberanue ramaktuk. Bo3pact u paauyc Beenennoii,
teopuss bosbmoro  B3peiBa. Mognens  «ropsuyen
Bcenennoi». PenukroBoe usiyueHue

8.10

MacmrabHasi ctpyktypa BcenenHoil. MerarajiakTuka.




‘ Hepeménnbie mpoOiaeMbpl aCTpOHOMUU

MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K PE3YJIbBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOMN ITPOI'PAMMObBI
CPEJJHET O OBIIIETO OBPA3OBAHMUS

Kon
MpoBepPsIEMOro
TpeOoOBaHMs

IIposepsiemble TPeOOBAHUSI K NMPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHO¥i 00pa30BaTe/ILHOI MPOrPaMMBbI CPeHEro 061ero 0opa3oBaHusI

1

CpopMHpPOBAaHHOCT, ~ YMEHHUM  pacrmo3HaBaTh  (U3UYECKUE  SIBICHUS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3yUEHHBIX 3aKOHOB

BHa}IeHI/Ie OCHOBOIIOJIararoImmumMHu (I)I/ISI/I'—ICCKI/IMI/I IIOHATHUAMHA U BECINYHUHaAMU,

XapaKTEPHU3YIONUMU (PU3UIECKHE TTPOIIECCHI

CdopMHUpPOBAaHHOCTH YMEHHUI TMPUMEHSITH 3aKOHBI KJIACCHUECKOW MEXaHUKH,
MOJICKYJISIDHOW (PU3UKH M TEPMOJIUHAMHKH, SJICKTPOJMHAMUKH, KBAHTOBOM
¢bu3MKN JUIS aHaJM3a U OOBSICHEHUWS SIBJICHUW MHKPOMHpPA, MakKpoMupa U
MeraMupa, pa3jauvarh YCJIOBHS (TpaHUIbl, 00JacTH) NPUMEHUMOCTH
(bU3UYECKUX 3aKOHOB, TIOHMMAaTh BCEOOIUH XapakTep (yHIaMEHTAIbHBIX
3aKOHOB M  OrPaHMYEHHOCTh  HMCIOJB30BAaHUS  YACTHBIX  3aKOHOB;
aHAJIM3UPOBATh (PU3UUYECKHE MPOLIECCHI, UCIOJb3YsI OCHOBHBIE MOJIOKEHUS,

3aKOHbI U 3dKOHOMCPHOCTHU

ChopmupoBaHHOCTh YMEHUSI pa3inyaTh YCIOBUS MPUMEHUMOCTU MOJIENen

(bUBUYECKUX TEJT U MPOIIECCOB (SIBJICHUM )

ChopmupoBaHHOCTH YMEHHS pelllaTh pacu€THBIEC 33Ja4U C SIBHO 33JJaHHOU U
HESIBHO 3a/IaHHOM (hM3MUECKON MOJENbI0: Ha OCHOBAaHMM aHAJIM3a YCIOBHS
BbIOMpaTh (u3MUeckue MoJeNH, OTBevaroniue TpeOOoBaHUSAM 3a/Jayd,
IPUMEHSTHh (DOPMYJIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3UUECKUX
TEOpUN MPHU HUCHOJIB30BAHUU MATEMaTHUYECKUX METOJIOB pEIleHUs 3ajad,
IPOBOAUTH PACUYEThl Ha OCHOBAHMM HMEIONIMXCS JaHHBIX, aHAIM3HPOBATH
pe3yNnbTaThl U1 KOPPEKTUPOBATH METOJbI PEIICHHS] C YYETOM MOIYYEHHBIX

pE3yNbTaTOB

Pemate kauecTBEHHEIE 3aga4du, Tpe6y}oume IMPUMCHCHU 3HAHUM U3 Pa3HbIX
Ppa3aciioB HIKOJIBHOI'O Kypca (bH3HKH, a TAKIXKC€ MHTCIrpallun 3HAaHUM U3 Apyrux
npeaAMETOB CCTCCTBCHHOHAYYHOT'O [HUKIIA: BBICTpAUMBATL  JIOTUYCCKYIO
OETIOUKY paCCY)K,Z[eHI/Iﬁ C 01'I0p0171 Ha U3YYCHHBIC 3aKOHBI, 3dKOHOMCPHOCTU U

(I)I/I3I/I‘-ICCKI/IC SABJICHHUA

Bnanenne OCHOBHBIMM METOJAaMU HAYYHOTO IO3HAHUsS, MCIOJIb3YEMBIMU B
(u3HKe: MPOBOIUTH MPSMBIE U KOCBEHHBIE U3MEPEHUST PU3NIECKUX BEITHYMH,
BBIOHpAsi ONTUMAJIBHBINA CIIOCO0 U3MEPEHUS M UCIIOJIb3YS N3BECTHBIC METOIbI
OLICHKU MOTPEITHOCTEN U3MEPEHU, TPOBOAUTH UCCIIEI0BAHUE 3aBUCUMOCTEN

(I)I/I3I/I‘-IGCKI/IX BCJIMYHUH C HUCIHOJIb30BAHUCM IPSAMBIX H3MepeHHﬁ, 00BACHATH




MOJIydeHHBIE PE3YJIbTaThl, HCHOIb3yd (HU3UUYECKUE TEOPHH, 3aKOHBI U
MOHATHUS, U JIeNaTh BBIBOJBI; COOMIONATh NpaBuia 0€30MacHOro Tpyaa Hpu
MPOBEACHUHU MCCIIEOBAHMI B paMKax y4eOHOTO SKCHEpUMEHTa M y4yeOHO-
HCCIICIOBATENIbCKOM  JESATEIbHOCTH € HCIOJB30BAaHHEM  ITUPPOBBIX

M3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PyIOBaHUS

ChopmupoBaHHOCTE YMEHUU aHAIM3UPOBATH W OLCHUBATH TOCIICACTBUS
ObITOBOM M TPOU3BOJCTBEHHOHN JEATEIBbHOCTH 4YEJIOBEKA, CBSI3aHHOW C
(u3HYeCKUMHU TpoIeccaMu, C TO3WIUH DKOJIOTHYECKON Oe30MacHOCTH;
MPEICTABICHUH O PallMOHATLHOM MPUPOOTIOIH30BAHUH, a TAKKE PA3yMHOM
HCMOJIb30BAHUM JIOCTHKCHUN HAyKW M TEXHOJOTMH JUIA JaJdbHEUILIEro

Pa3BUTHS YEIOBEUECKOTO OOIIECTBA

OBnazneHue pa3au4HbIMU crioco0amu paboThl ¢ HHGopManKen GU3NIeCKoro
COJIEp)KaHUA C  HUCIOJIb30BAaHHEM  COBPEMEHHBIX  HH(OPMALMOHHBIX
TEXHOJIOTHIl; pa3BUTHE YMEHMM KPUTHUECKOTO aHajlin3a M OIEHKHU

JIOCTOBEPHOCTH MOJIy4aeMoi HHGOopMaluu

10

CdopMupoBaHHOCTH YMEHHI MPUMEHSITh OCHOBOTIOJIArAr0IINE
ACTPOHOMUYECKHUE TIOHSATHS, TEOPUH U 3aKOHBI ISl aHaIu3a U OOBSICHEHUS
(bM3UYECKUX TTPOIIECCOB, TPOUCXOIAIMINX Ha 3BE3/aX, B 3BE3IHBIX CUCTEMAX,
B MEXTaJIaKTUYECKOH cpelie; ABMKEHHs] HEOECHBIX TeJ, SBOJIOLUU 3BE3I U

Bcenennoin

HEPEYEHBOJIEMEHTOBCOIEP KAHUSITPOBEPAEMBIXHAEI 2110

OU3UKE
Kon Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
pasaejia/re Jjeme
MBI HTa
1 MEXAHUKA
1.1 KNHEMATUKA
111 Mexanndeckoe nBuxeHre. OTHOCUTETLHOCTh MEXaHUUECKOTO
o JBwxenus .Cucrema orcuéra




MarepuanbHas TOUKA.

TpacKTOpPHI

Eé& pamyc-BeKTop:

Ft)=(xcle) e ) (1)),

TpaeKTopIIs,
nepeMenlieHIe: ? -;-_
1.1.2 ﬂ}_-:?_-('fz)_;_-(fl:]:fz _;—.1: X
= (Ax, Ay, A7),
TyTb.
CroxKeHIe nepemememli’l:
Ny =4 +40,
CkopocTb MaTepHalbHOM TOYKU:
. AF .,
U=— =T =[U1_.U1_.U__].
At |, :
Ax , . .
v.=—/| =x/. aHAIOTHYHO v, =), U.=Z,.
T A, T
1.1.3
CroxeHHe CKOpocTell: ¢, =0, + 0, -
Berunciienne nepeMerieHns 1 IMyTH MaTepUalIbHOW TOYKH TIPH
IPSIMOJIMHEIHOM JIBV>KEHUH BJIOJIb OCH X IO TpaduKy
3aBHCUMOCTH Vx(t)
. _ Ao .,
VekopeHHe MaTepHalIbsHOI TOUKIL: d = v =0/ = [aﬁ
I
1.1.4 =0
Au . . -
a =—7= =(u,),". aganormaro a, =(v, ', a.=(v.)’
A |y '
PaBHOMepHOE MPSIMOJIMHEHHOE BHKCHHUE:
x(t)=x¢+v,,t
1.15 o

Vy(t) —voy=const




PaBHOYCKOpEHHOE NPAMOJIMHENHOE IBUKCHUE:

2

¥(t)=x,+uv, r+ﬂr*'r
- ] Ox S

v (f)=u, +at

1.1.6 a, = const
UJJ.T - L’ﬁl'r = 2{'.'1_ [""2 - ""1]
U+,
IIpH IBILKeHHII B OJHOM HATpPAaBIeHMH IyTb S = 1 52t
CBoOoiHOE majsieHue. Y CKopeHue CBOOOTHOTO MaIeHus!.
¥ Jll; UO
=3
Yo o
0 Xo (
JIBrkeHue Teaa, OPOIICHHOTO IO YIJIOM 0. K TOPH30HTY:
[.‘r{f} =X, + Uyt =X tU,cosa-t
g.r . 2
1.1.7 v(£) = v, +u, f+=2 :.1'c+Uc51ﬂ‘1'f—£
: 2 2
v, (f)=u,, =v,cosa
v (t)=v,, +g 1 =y,sino— g
g.=0
g, =—8g= const
KpuposmmHeiitHoe nBrKeHUe. [IBHKEHUE MaTepUaTbHOW TOYKU
0 OKPY>KHOCTH.
VYrnoBas WIMHEHHAs CKOPOCTb TOYKH:
v=wR
[Ipu paBHOMEPHOM ABM>KEHUU U TOUKH 1O OKPYKHOCTH
1.1.8 21
w= —=2mv
T
LleHTpOoCTpeMHUTETHFHOE YCKOPEHUE TOUKH:
v? )
Qye= == R
[TonHOE yCKOpEeHHE MaTepHaIbHOM TOUKU
1.1.9 TBépnoe teno. [loctynarensHoe U BpamareabHOE ABIKEHUE




TBépnoro Tena

1.2 JANHAMUKA
121 HNuepumansubie cucrembl otcuéra. [lepBoiii 3akoH HeroToHa.
o [Tpunnun oTHocuTenbHOCTH [anues
Macca tena. IInoTHOCTS BelecTBa:
1.2.2 m
p= V_
1.2.3 . _
Cuua. IIpyHIMII CYIEPIIO3ULMN CHIL:F pagpopeiicre=F 11+ F2+...
124 Bropoi zaxoE HetoToHA: ama MatepHansHoHE Togke B HCO Fl = ma,;
o AF=F At pu F = const
8
£y Fy
1.2.5 T 9 .
perunii 3akoH HproTOHA 711 MaTepUalIbHBIX TOYEK:
F=-F
12 21
3aKOH BCEMUPHOTO TATOTEHHS: CHJIBI TPUTHKEHUS
MEXIy TOUCYHBIMH MacCaMH PaBHBI
F=¢ ™2
R2
1.2.6
Cuna tsixectu. LlenTp TsKxecTu Tena. 3aBUCUMOCTD CHIIBI
TSDKECTH OT BBICOTHI h HaJl TOBEPXHOCTHIO IIAHETHI PATUYCOM
RO:
GMm
mg= ————
(Rot+h)?
127 Cuna ynpyroctu .3akoH ['yka:
F,=—kx
Cuna tpenus. Cyxoe TpeHuUe.
Cua TpeHus CKOJIbKEHUS:
Fro=uN
1.2.8
Cua TpeHus MOKOs:
Fro<uN
Koaddurment tpenus
JlaBnenne:
1.2.9 F,
p="_
S
1.3 CTATUKA
.
13.1 ol

MOMEHT CUJIBI OTHOCHUTEIILHO OCH BpalllCHUA:

IM|=Fl,rael-mne4o cuibl OTHOCUTENBHO OCH, TIPOXOISIICH




Yepes Touxy O neprneHauKyIsipHO PUCYHKY

LenTp macc tena. LleHTp Macc cucTemMbl MaTEpUAIbHBIX TOYEK:

- -

Qr _murit+mera+..
o mF m+...
1 2

1.3.2

B oaHOpOIHOM TT07IE TSHKECTH

>

(g=const)

(LIeHTp Macc Tesa COBMAJAET C €ro HEHTPOM TSKECTU

VYcnosus paBaoBecust TBEporo Tena B MCO:
[M;+M, +...=0

133 e
|E+Fy+...=0

1.3.4 3akoH [lackans

135 JaBnenue B xxuakocTu, nmokosmeiics BUCO:

p=potpgh

3akoH Apxumena:

-
>

FApX=_PBbITeCH
,€CIIM TEJIO M KHUAKOCTh nokosATcsa B 1CO, to
FApxngVBblTeCH
VYcnoBue miaBagus Tel

1.3.6

3AKOHbI COXPAHEHUS B MEXAHHUKE

141 Nmnynbc MarepuaibHON TOUKH:

p=mv

Hmnynbe cucteMsl Tei:
1.4.2 ...

p=pi1t+p2+..

3aK0H U3MEHEHHUS U COXpaHCHUA

umnynsca: B UCO

- - -

Ap=A(p1+p2+"-)=FlBHeLUHAt +FZBHeLUHAt+"-;

- -

>
- -

1.4.3 B NCO, ecnuA =A( + +..)=0,ecinu +
p P1 P2 FlBHeLLIH

-

FZBHeLUH+---=O
PeaktuBHoe JBUXCHUEC

14.4




F
%

PabGoTa cuiibl Ha MajoOM NepeMeIleHUN:

d11=|}?'|-|.-'l'-.f'|-c05 a=F, - Ax

1.4.5

o F

()]
MouHoOCTh CHIIBL:

Ecnu 3a Bpems At t paboTa cuiibl U3MEHSIETCS Ha, TO MOILITHOCTh

CHJIbI

Ad
P=— =F-vu-coso

Ay

1.4.6

Kunernueckasi sHeprus MaTepuagibHON TOUKHU:

muv2 pZ
Evun= =

2 2m
3aKOH U3MEHEHUSI KHHETUYECKOW SHEPTUN CUCTEMbI MaTEpUATIbHBIX

touek: B UCOAExuu = A1 +A2 + ...

1.4.7

HOTCHLII/IaJ'IBHaﬂ OHEPIusi:
Z[J'IH INOTCHIHAJIBHBIX CHUJI

A12:E1n0TeHu,_E2n0TeHu,_ :AEI'IOTEHLI,

ITorenuuanpHas OHCPIusia MaTepHaHBHOﬁ TOYKHU B OAHOPOAHOM
I10JIC TAXKCCTHU:

EnoreHu,:mgh

[ToTenumansHas 3Heprus ynpyroaeGopMHUpOBaHHOTO Tela:

kx?
E _

I'IOTEHLI,=2

1.4.8

3aKOH U3MEHEHUS U COXpaHCHUA MeXaHU4YeCKOou SHEPIruu:
Euex = Exin T+ Enoresns
B IICO AEyex = Agcex senorern. cun,
B IICO AE,x =0, eCMI Agcex menoresn. cax = 0




15

MEXAHUWYECKUE KOJIEBAHUA 11 BOJIHBI

151

I"apmonndeckue Kosiebanusi MaTepuaibHON TOUKUA. AMIUIMTYIA
U ¢aza konebanuii. Kunematnueckoe onucaHue:
x(f) = Asin| @t +o, ).
v =x/.
a(d=(v, ), =—o'xf) =a +a’'x=0,
I'ne x-cmemenue u3
paBHOBecus. J[MHaAMHUYECKOE
OTIMCaHHE:

ma,=—kx, raek=maw?
DTO3HAYUT, YTOF,= —kx.

DHepreTMyecKkoe ONHCaHUuE (3aKOH COXpPaHEHHS

MEXaHHYeCKON YHEPTHH):

2 2 2 2

CBs13b aMIUIMTY/IbI KOJIEOAHHM CMEIIeHHUs] MaTepHaIbHOM TOUKU

C aMIUIUTyJaMH KoJieOaHH €€ CKOPOCTH U YCKOPEHHUS:

U =04, a__ =04

15.2

[Tepuoa u yacToTa KoJaeOaHU:

2m 1
T = —_— =
@ W
[leprionr MaybIX CBOOOJHBIX  KOJICOAHHI

MaTEeMaTHUYCCKOT'O MasATHHKA.

.T=2?EJI
g

Hepnoz[ CBOGOI[HBIX KoJIeOaHMuH MNPY>KUHHOI'O MasATHUKA:

m
T=2m]—

k

1.5.3

BBIHY)KILGHHLIG koJieOanms. Pesonanc. Pe3onancHas KpuBas

154

HOHepe‘IHLIeI/I PO AOJIbHBIC BOJIHEI. CKOpOCTB

PacIpoOCTpaHCHUA U JAJIMHA BOJIHBI:

v
A=vT= —
v
WnTepdepeniys u qudpakusaBoIH

1.5.5

3Byk. CKOpOCTh 3ByKa

MOJIEKYJISIPHAS ®U3UKA. TEPMOJANHAMUKA




2.1

MOJIEKVJIAAPHAS ®U3UKA

Mopenu cTpoeHus rasos, )KMAKOCTeH W TBEpAbIX Tel. IlycTh
TEPMOJIMHAMHUECKas cucTeMa (Teno) cocTOUT U3 N OJJMHAKOBBIX

MOJICKYIIL. Torma KoIm4uecTBO BelIeCTBa

211 N m
V= =
Ny u
,rieN 4—aucio ABorajapo ,Mm-mMacca CUCTEeMHI (Tena), pu
—MOJISIpHAsi Macca BEIIeCTBa
212 TennoBoe IBIKEHHE aTOMOB U MOJIEKYJ BEIIECTBA
2.1.3 BsaumoneiicTBue yacTull BelecTsa
2.14 Huddy3us. bpoyHoBckoe nBMXKEHUE
2.15 Moaens naeanbaoro raza B MKT
CBsi3b MEXIy JaBJICHHEM M CPeIHEH KMHETUYECKOW 3Hepruei
MOCTYNATEIBHOTO TETUIOBOTO JBIDKEHUS MOJIEKYN HJICATBHOTO
raza (ocHoBHoe ypaBHeHne MKT):
218 p Lmno?=2n IFHL“U‘ iz
= - o = — - = — - oo
3 3 1 2 3
. N
I'me mO—macca oHO# MOJIEKYJIBI, n= =KOHIICHTPAINS MOJICKYJI
v
2.1.7 AoOcomoTHas Temreparypa: T=t+273K
CBs3b TeMIEpaTyphl raza co CpeIHEl KUHETUYECKOUN SHEprueit
MOCTYIATEIbHOTO TEIJIOBOTO JIBHXKEHUS €r0 MOJIEKYI:
218
{ 2
— (my 3
Epee=| —— | =2 kT
L2 2
2.19 VYpasuenue p=nkT
Mopenb uieanbHOTo ra3a B TepMOJIMHAMUKE:
| VpaBHexse Menzeneesa — Kianeiiposa
| BolpaskeHH e 1A BHYTPSHHEH SHEPTHH
VpaeHeHHNe MeHneneesa — KianeiipoHa (IpHMeHIMEIE (OPMEI
3aIIICH):
7 =""RT =vRT =NkT, p=PFL
1 1
2.1.10 ‘ ‘

BEIpakeHIe 1A BHyTpeHHell 3Heprim oJHOATOMHOTO IMIIealbHOTo
raza (IpIMeHIIMEBIe (HOPMEI 3aIIICH):

U=3vrRT=2mr=3Mpr_ ve, T= 3w
2 2 2 2




2.1.11

3akoH /lanbToHa 15 1aBIEHUSI CMECH PA3pPEKEHHBIX T'a30B:

p=pi1+p2+..

2.1.12

N3omporieccrl B pa3peKeHHOM Ta3e ¢ HOCTOSHHBIM YHACIOM
MoJieKyll N (C MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA V):
uzorepma(T=const):pV=const, uzoxopa

(V = const):

p—=COTlSt

u3obapa(p= const):

|4
—=const
T

I'padmaeckoe npencrasienue uzomnporieccoBHa pvV-,pT-uVT-
JrarpaMmax.

OOBEeaMHEHHBIN Ta30BbIA 3aKOH:

%
p_=const

,Z[J'IH IIOCTOSIHHOT'O KOJIMYECTBA BEIICCTBA V.

2.1.13

HaCBIH_[eHHBIe n HCHAaChIIICHHBIC Iapel.
KadgecTBenHast 3aBHCUMOCTD IJIOTHOCTH U
JaBJICHUS HACBINICHHOTI'O Mapa OT TEMIIEpaTyphl, UX

HE3aBHCHUMOCTE OT 00BbEMA HACBIIICHHOI'O I1apa

2.1.14

BrnaxHocth BO3ayXa.
OtHOcUTenbHAas BIAXKHOCTD:
p= Prae@ - Poapa(D)
Pracoinapa(T)  Pracoiynapal(T)

2.1.15

N3menenue arperaTHbix COCTOSIHUM BCIICCTBA: UCIIAPCHUC U

KOHACHCa s, KUIICHUEC ) KNJIKOCTH

2.1.16

N3menenue arperaTHbIX COCTOSIHHM BEIIECTBA: IUIABIICHUE U

KpUCTaAJUIM3alusd

2.1.17

[IpeobpazoBanue 3Hepruu B (pa3oBbIX MEPEXOAAX

2.2

TEPMO/MHAMUKA

221

TenmoBoe paBHOBECUC U TCMIICpATypa

222

BHyTpenHs soHeprus

2.2.3

Temnonepenaua kak crnoco0 M3MEHEHUSBHYTPEHHEH dHEprun
6e3 coBepiieHust pabotel. KOHBEKIMS, TEIUIONPOBOIHOCTD,
U3ITyYeHue
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KommuecTBo TEMIOTEL.
VY nenpHas TEMI0EMKOCTD BEIIISCTBA C:
Q=cmAT

2.2.5

YaenwHas TeruioTa mapooodpazoBanus L:Q=Lm.
VY nenbHas Temiora miaBieHus A Q = Am.

VY aenpHas TEIIOTa Cropanus TommBaqg:Q=gm

2.2.6

DneMeHTapHas paboTa B TEPMOIMHAMHKE:
A=pAV

Boruncnenue pabotsl no rpaguky npoiecca Ha PV-auarpamme

2.2.7

[IepBblii 3aKOH TEPMOAVHAMUKH:

Q12=AU12+A1,=(U—U1)+A1>
Anunabara:

Q12=0=A41,=(U,1—U,)=AU1,

2.2.8

Bropoii 3akon TepmoauHamuku. HeoOpaTumbie mporiecchl

2.2.9

[Tpunnuner aeicTBusTeioBbix MamuH. KIT/I:

AS‘.E.]:I;HII'I: _*-HaI‘p_|*-xcm| |-xcm|

@) o, o

ZUHATD ZOHATD X HATD

'r]:

2.2.10

Makcumansnoe 3Hadenue KII/I. [uxn Kapno:

maxT T = HKM =

2211

YPaBHeHHe TeIUIoBOrodansaHca:

Q1+Q2+ Q3+...:0

SJIEKTPOJJMHAMUKA

3.1

OJIEKTPUYECKOEIIOJIE

3.11

OnexTpu3anus Tell U €€ NposBICHU. DIEKTPUUECKUN 3aps./(Ba
Buna 3apsna. DneMeHTapHBIN 2JEKTPUYECKUI 3apsil. 3aKOH

COXPAHCHUS IJICKTPHUICCKOTO 3apsaia

3.1.2

Biaumonericteue 38.p$[,[[0B.TO‘Ie‘IHLIe3ap$II[LI.3aKOHKy.]'IOHaI
B OJJHOPOJHOM BCHICCTBEC C I[HBJICKTpPI‘-ICCKOﬁ MMPOHHUIACMOCTBLIO

&

6

Fek |*?1 1 |‘?1| '1
g1 4"[88 i




3.1.3

Onexrpuueckoe nojue. Ero neiicTBre Ha IEKTPUUECKUE 3apsbl

3.14

Hanpssk€HHOCTD IEKTPUYECKOTrO MOJIS:

i F
E=
qnpo6Hbu7|

ITosie Toueunoro 3apsiaa:

OnHopoaHOE Toe:

>

E=const.

Kapruasl nuHuN HanpsKEHHOCTH 3TUX MOJIEH

3.15

[ToTeHIIMaTbHOCTH AIIEKTPOCTATUYECKOTO
noJis. Pa3HOCTh MMOTEHIIMAJIOB U

HaIpsDKEHUE:

A12=q(Pp1—p2)=—qAd=qU.

HOTGHHI/IaHBHaH OHEPTHUA 3apsAaa B OJICKTPOCTATUUCCKOM II0JIC:

W=q¢
HOTGHHI/I&J’I 3J'I€KTpOCTaTI/I‘IeCKOFO TI10JI.

CBsi3b  HANpPsDKEHHOCTH TOJII W PA3HOCTU  IMOTEHIMAJIOB
TUTIst

OpHopoaHOTO 3IeKTpocTaTnyeckoro noJsi: U=Ed

3.1.6

[TpuHIMI CyIepHIO3UIIUH STIEKTPUUECKUX TTOJICH:

- -

E:E1+E2+...,¢:¢1+ (l)2+...

3.1.7

HpOBO,Z[HI/IKI/I B SJICKTPOCTAaTHYCCKOM IIO0JIC.
YcnoBue paBHOBECHUA 3apsiA0B: BHYTPHU
IMPpOBOAHHKA

E1=0, BHYTpU U Ha IOBEPXHOCTHU MPOBOJHUKA () = CONSt

3.1.8

I[I/I3J'I6KTpI/IKI/I B 3JICKTPOCTAaTUYCCKOM HOHC.I[HBJICKTPH‘{CCK&H

HpOHI/ILIaeMOCTL BCIICCTBAE

3.1.9

KOH)IGHC&TOp. 3HeKTp0éMKO CTb KOHJACHCATOpA:

C= q_

U

3HeKTpOéMKOCTL IJIOCKOT'O KOHJCHCATOpPA:

sspS
C=""=¢C
d 0

3.1.10

HapannenLHoe COCIUHCHHUEC KOHACHCATOPOB:

q=q1+q2+"-'U1=U2="-'Cnapann_cl+62+-"

IlocnenoBaTenpHOE COSIMHEHNE KOHJACHCATOPOB:




1 1 1
nocn Cl C 2

U=U1+U2...,q1:q2:...,C

OHeprus 3apsHKEHHOIO KOHIEHCaTopa:

3.1.11 qu CU?  ¢q?
Wc_z_z “2C

3AKOHBI [TIOCTOAHHOI'O TOKA

Cunia Toka:

3.2.1 At |y o

TTocTosauubiii Tok: I = const

Hnst mocrossHHOTO TOKaq=It

VY cnoBus CyIIEeCTBOBAHHS SIEKTPUYECKOTO TOKA.
Hanpsokenne UnDJ1CE

3.2.2

3akon OMa 1S ydacTKa LEeMnH:
3.2.3 U

DIIEKTPUUYECKOE COMPOTUBIICHUE. 3aBUCUMOCTh COITPOTUBJICHHS
OJHOPOJTHOTO MPOBOJHUKA OT €0 JUTMHBI U CEUCHHUS. Y IeThHOE

3.24 COTIPOTHBIICHUE BEIIECTBA.

R:p —
S

Hctounuku Toka. 3/]C ncrounmka Toka:

ACTOpOHHVIXCVIﬂ

3.2.5 q

BHYTpeHHCC COIMPOTHUBJICHUC UCTOYHHUKA TOKA

3akon OMma i OJTHOM (3aMKHYTOM) SIEKTPUYECKOU LIeTu:
E=IR

+Ir,oTkyna

E.r»
R

3.2.6
E

Rr

I=

[TapamiensHOE COEIMHEHUE IPOBOIHUKOB:
I=11+12+...,U1=U2=..,,

3.2.7




1 1 1
_ =+ —+..
Rnapann Rl RZ

IlocnenoBaTenbHOE COCIUMHEHHE

npoBoxuuko: U =Ul+ U2+ .. 11 =12=

Rnocn=R1+R2+---

3.2.8

Pabora snexrpuyeckoro Toka: A=[Ut.
3akon Jxoyns — Jlenma:
Q=I*Rt

Ha pesucrope

U2
R:Q=A=I?Rt=[Ut= _t
R

3.2.9

MOIIHOCTB 3JIEKTPUUYECKOTO TOKA:
AA
P=—0 =1IU
Ar Ar—(
TermmoBast MOITHOCTB, BbIJIEsIEMasi HA PE3UCTOPE:

P=PR=2 =1
R

MoIHOCTE UCTOYHHUKA TOKA:

3.2.10

CBO60,Z[HBI€ HOCHUTCIIN JICKTPHYCCKHUX 3apsAa0B B IIPOBOJHHUKAX.
MexaHu3MbI IIpOBOANMOCTHU TBépI[I)IX MCTaJlJIOB, PaCTBOPOB U
paciiaBoB 3JICKTPOJIMTOB, I'a30B. HOJ'IyrIpOBO,I[HI/IKI/I.

[TosrynpoBOTHUKOBBII IO/

3.3

MAT'HUTHOEIIOJIE

3.3.1

MexaHndeckoe B3aUMOIENCTBHE MAarHUTOB. MarHuTHOE IOJIE.
Bexktop ™arnuTHOW wuHAyKnuu. [IpuHIMI Cyneprno3unuu

MarHuTHBIX ITOJICH:

B=Bi+By+..
JInaun HWHAYKIIUU MAroiuTHOI'O IIOJIs. KapTI/IHa JIAHUA HHAYKIUU
MArdmTHOTO I1OJIA ITOJIOCOBOI'O U HOI[KOB006pa3HOl“

OIIOCTOSAHHBIX MarHuTOB

3.3.2

OngIT 9pCTe,ua. MarHuTHOE€ 10Jjie MMPOBOJHHUKA CTOKOM.
KapTI/IHa JIMHUAM WHAYKIUA MAarsmuTHOI'O IO0JIA
JJIMHHOT'O npsaMoro

HpOBOI[HI/IKa 1 3aMKHYTOTI'O KOJIbIICBOT'O MPOBOAHWKA, KATYIIKNC




TOKOM

Cuna Amnepa, e€ HarpaBJI€HHE U BEJIMYMHA!

333 F 4= IBlsina
,TJ1€0—YyT0JI MEKly HAIIPAaBJICHUEM IIPOBOJHUKA U BEKTOPOM
Cuna Jlopenua, e€ HarpaBJI€HHE U BEJIMYMHA!
Frop=IqlvBsina
334 .-
IZIE0—YTOJ1 MEXAY BEKTOPaMHU U B
%
JBr>KeHre 3apsSKEHHOW YaCTHUIIbI B OJJTHOPOJHOM MarHMTHOM I10JI€
3.4 DJIEKTPOMAT'HUTHASA UHAYKIA
[ToTox BEKTOpa MarHMTHON MHIYKIUU:
®=B,S=BScosa
34.1
3.4.2 SBnenue snexTpoMarHuTHOM nHAYKIMK. DJ]C HHIYKIUU
3aKoH AMEKTPOMAarHUTHOM MHAYKIMH Dapases:
AD
Af i
Af—0
<3 'n'
\% v,
i .
344
3C HEIVEITHH E IpAMOM IPOBOJHHKES NIHHOH |, JBEAYIIEMCE CO
cHOpoCTEID ¥ (V L f} E OJHOPOTHOM MarHHTHOM Iome B:
|£;] = Blveosa
. [Je 0. — YTOJI MeXIy BekTopoM B H HOpManEeio K IIOCKOCTH, B
KOTOPOH JIeKaT BekTopsl /v (ecmn | L B, uv 10 |E| = Blv
345 [IpaBuiio Jlenia
NHayKTUBHOCTS:
L=m,_I/IJ'II/I(D =Ll
I
3.4.6 Camounnaykuus. 3/1C camonHayKIuu:
AT
E,=-L—| =-II,
At —
3.4.7 OHeprust MarHUTHOTO MOJIs1 KATYIIKH C TOKOM:




LI?

WL:2_

3.5 DJIEKTPOMAT'HUTHBIE KOJIEBAHU A 11 BOJIHBI
Konebarenpubiii  koHTYp.  CBOOO/HBIE AIEKTPOMArHUTHbBIE
Kosie0aHus B UA€aJIbHOM KOJe0aTeIbHOM KOHTYpE:
[0(1) = Guesin{ ot + )
3.5.1 g " r g 3 ; 3
1}'[ t)=q,=wg__cos|of+q,)=I__cos|wt+q,)
®opmynaTomcoHa:
21
T=2nVLC, oTkKylaw="=_ ___
T  VIC
CBs13b aMIUTUTY/IBI 3apsifia KOHJEHCATOPa ¢ aMIUTUTYION CHUTBI
TOKA MPHU CBOOOIHBIX 3JIEKTPOMArHUTHBIX KOJICOAHUAX B
UJCaTbHOM KOJIeOaTeIbHOM KOHTYpeE:
— Im
qmax -
o
352 3aKOH COXpaHEHHsI HHEprud B HUICATHLHOM KOJeOaTeIbHOM
- KOHTYpeE:

3.5.3 BriHyXIeHHBIC 27IEKTPOMarHuTHBIE KoJjieOanust. Pesonanc
[Tepemennsbiit Tok. [Ipon3BoicTBO,IEpeIauanIioTpeOIcHIE
ANEKTPUYECKOM SHEPTUU

35.4 PHACCROM SHepTY i

cus LIT CU- LI
+ = e = EE — const.
2 2 2 2
3 5 5 CeoHCTEA JIEETPOMATHHTHREIX BOJIH. Ezamvimas OPHEHTANHA EEZKTIOPOE
e E 3MIEKTPOMATHHTHON EOMHE EEakyyMe: £ L B 1L ¢
356 [Mkana ANEKTPOMArHUTHBIX BouH. [IpuMenenue
o DNEKTPOMAarHUTHBIX BOJH B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpsiMonHENHOE pacIpOCTPaHEHHE CBETA B OJTHOPOJIHOM Ccpe/ie.
o TodeuHbIi HCTOYHHUK. JIyd cBeTa
3aKOHBI OTPaKEHUS CBETA.
3.6.2

a=p




alP

S S

3.6.3 [TocTpoeHme M300paKeHUH B TUIOCKOM 3epKaje
3aK0HH OpeIOMISHHT CBETA.
[IpemoyneHBe CBETA: My 5 = msing. .
- c
ADCOMOTHEIH MOKAZATENE OPETOMICHHET. Hage = — .
¥
w Mz W
OTHOCHTEIEHEI I0KA23TENE IPEIOMISHE: My = Pl
1 Wz
m
3.6.4 n.
]
Xom mydel B mpHIME.
1"1 = 1'2 - .”1}.1 = I?}}.z
CooTHomeHHe 4acToT H COCTHOIIEHHE JIHH EBQIH NPH [epexofe
MOHOXPOMATHISCKOTO CEETA 9epes TPaHHIy pazlena JBVE OITHYeCKHR
cpem:
ny,<n, n,
n
3.6.5 Op !
[TonHOE BHYTpEHHEE OTpasKEeHUE.
[IpenenbHbBIN YToJ1 MOTHOTO BHYTPEHHETO OTPAKECHHUS:
1 np
Sina,,= = —
" n oth N 1
CoOwuparorue 1 paccerBaroye JuH3bl. TOHKas JIMH3A.
DOKYCHOE pacCTOSHUE U ONTHYECKAsl CUJIa TOHKOM JIMH3BI:
3.6.6 1
D= _
F
dopmyrna TOHKOH JINH3BI:
1 1 1
—+ = —_
d f F
3.6.7 YBenuueHue,1aBaeMoe JIMH30M:
h If1
[=—= —
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B cnyuae paccenBaroniei JMH3bI:

1
DO0=F= 0,
D
hIfl
3.6.8 r:'f{:di
Xox Jyya, MPOIIENUIETO JIMH3Y MOJI MPOU3BOJBHBIM YIJIOM K €€
riaBHOM ontuueckoil ocu. IlocTpoeHune n300pakeHUN TOUKU M
OTpe3Ka MPsAMOil B COOMPAIOLIUX U PACCEUBAIOIIUX JTUH3AX U UX
cucremax
36.9 doroannapaT Kak onTHUecKuil mpubop. I'ma3 kak onruyeckas
cucrema
WNurtepdepenius cBeta. KorepeHTHbIE HCTOYHUKH. Y CIOBHUS
HaAOIIOICHUS MaKCUMyMOB u MHHHMYMOB B
uHTepEpPEHIIMOHHOW  KapTHHE OT  JBYX  CHH(A3HBIX
3.6. KOT€pPEHTHBIX UCTOUYHUKOB:
I
MAaKCIIMYMET — A=2m—, m=0,£1.+2.+3
MITHIIMYMET — A={2m+l)i, m=0,£1,+2,+3, .
2
Hudpakums cBera. Judpakmuonnas pemérka. YciaoBue
HAOIIOICHHSI TJIABHBIX MAKCUMYMOB MPU HOPMAJIBHOM HaJICHUU
MOHOXpPOMAaTHYECKOT0 CBETa C JUIMHOM BOJHBI A HA PEHIETKY C
3.6.11
nepuoom d:
3.6.12 Hucnepcus csera
4 KBAHTOBAS ®U3NKA
4.1 KOPITYCKVJISIPHO-BOJIHOBOU Y AJIN3M
411 I'unote3a M.I1InankaokBanrax. @opmyna [Inanka: E= hv
®oToHbI. DHeprus GpoToHa:
41.2 he
E=hv= _—=pc

A




Nmnynec dpoToHa:

4.1.3

®dortoaddexr. OmbrTel A.I'.CroneroBa. 3akoHbl hoToddderra

41.4

VYpapHenue DitHmTelHa 115 poTodrddexra:

Ed)OTOHa =Asbixoga+E yumaxT' 1€,

hc

E¢’0T0Ha =h17=/,l,_

hc

ABbIXOAa=thp=A
Kp

2
MV~ max

E

KVIHmaX= 2 :eU3an

415

[laBiienue cpera.
JlaBneHue cBeTa Ha MOJHOCTHIO OTPAXKAOUIYIO0 IOBEPXHOCTh U

Ha MOJHOCTHIO MOTJIOIIAOITYHO ITOBEPXHOCTH

4.2

OU3NKA ATOMA

421

[InanerapHas MoJeIL aTOMa

4.2.2

[Toctynater bopa. U3nydenne u noriomnieHrue GoToHOB mpu

Hepexo/Jie aToMa ¢ OJJHOTO YPOBHS PHEPIUH Ha JPYTroil:

hv, = he =|E” —Em|

mn - .
Y

4.2.3

JluHeiyaTeie CIIEKTPHI.

CriekTp ypoBHE# HEpPTUU U aTOMa BOJIOPOJIa:

_ —13,69B

e

E

" , =123, _.

1

4.3

®U3HUKA ATOMHOTIO SIJIPA

431

Hyknonnas monens siapa I'eitzendepra—Banenko. 3apsin sapa.

MaccoBoe uucio siapa. 3otomnsl

4.3.2

PannoaktuBHOT

Tb. Anb(a-

pacmazn:
A A4 4
ZX—>,Y+;He

bera-pacnan.




DJeKTpOHHBIN -pacna:

A A 0 —_—
zX2z Y + qe+v,

[MosurponnsIii B-pacnan:

AX-AY+ Je+v

-]

lNamma-uznyyenue

3aKOH paJiMOaKTUBHOIO pacrnaja:

=t
N(t):No* 2T

4.3.3 [Iycth m—macca pangnoakTuBHOTO BemiecTsa. Torna
=t
m(t)=mo*2T
434 SnepHble peakunu. [lenenue u CUHTE3 saep

YUYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA

» dusuka; 10 knacc. yrinyonennoe ooyuenue KacosinoB B.A. O61iecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKInoHEepHOE 00IIECTBO
«M3parenscTBO «lIpocBemenue

» Gusuka; 11 kiace. yrnmyonennoe ooyuenue Kacssino B.A. O6mecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»; AKIIMOHEpHOE 0OIIIECTBO
«M3parenscTBO «lIpocBemenue

METOANYECKHUE MATEPHUAJIBI JJISI YUUTEJIA

KoHTponbHBIE B CaMOCTOSTENBHBIE PAOOTHI

[ToypouHOe muiaHupoBaHUE

JlnnakTHYecKuili MaTepualn

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://lesson.edu.ru/
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