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+o500 yueOHoro npeamera «®@u3uka. YriyoJaEéHHbI YPOBEHb»
st ooyqaromuxcs 10 — 11 xkmaccos

MNOSCHUTEJIBHAS 3AITUCKA

[Iporpamma no ¢u3nKe Ha ypoBHE CpeAHero ooiiero oopazoBaHus pa3padboTaHa HA OCHOBE
MOJIOKEHUH U TpeOOBaHMM K pe3ylbTaTaM OCBOSHHSI OCHOBHOM 00Opa3oBaTeIbHON MPOTPAMMBL,
npeacraBieHHblx B PI'OC COO, a Ttakke ¢ yuérom denepanbHOW pabodeid MporpaMmbl
Bocriutanus 1 Konnenuuu npenonaBanus yueOHoro npeamera «®dusnka» B 00pa3oBaTeIbHBIX
opranmzaiusax Poccuiickoit  ®epepanuu, peaqu3ylOIIMX OCHOBHBIE  00pa3oBaTENbHbBIE
IIPOrPaMMBI.

[Iporpamma 1o ¢Qusuke ompegenser o0sA3aTeIbHOE IPEIMETHOE COJAEpIKaHUE,
YCTaHABJIMBAET PEKOMEHJIYEMYIO IIOCIIEI0BATEIbHOCTh M3YyYEHUS TEM U Pa3AeioB y4eOHOIo
npeaMeTa ¢ y4€TOM MeXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, TOTUKU Y4eOHOTO Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEH oOydaromuxcs. [Iporpamma o gu3uke 1aét npepacraBicHUe O HEsX,
coJlep>kaHuu, o01elt cTpareruy o0ydeHus, BOCOIUTAHUS U Pa3BUTHS OOYUYaIOLUXCS CPEICTBAMU
yaeOHoro npeamera «Pu3uka» Ha yriiyOnEHHOM YPOBHE.

Wzyuenne kypca (u3uKd yrayOJaEHHOTO YPOBHsSI IO3BOJIAET pealn30BaTh 3aJadyd
po(hecCHOHANBHOM OpPHEHTAllMU, HApaBiICHO Ha CO3JaHHME YCIOBUN JUIsl MPOSIBICHUSI CBOUX
WHTEJJICKTYadTbHBIX W TBOPUYECKHUX CIOCOOHOCTEH KaXIbIM OOYYarolIMMCS, KOTOpPbIE
HEOOXOAUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpPoQPEecCHOHATHLHOTO
00pa3oBaHus MO PA3TUYHBIM (PU3UKO-TEXHUUECKUM U UH)XEHEPHBIM CHEI[UATIbLHOCTSIM.

B nporpamme mno Qusuke ompenensroTcsl IUIaHUPYEMbIE Pe3ysIbTaThl OCBOCHHS Kypca
(Gu3uKK Ha YPOBHE CPETHETO0 001ero 00pa3oBaHMs: INYHOCTHbIE, METAlpeIMETHbBIE, IIPEIMETHBIE
(Ha yriyonéaHomM ypoBHe). HaydHo-MeTo10510rHuecKoif OCHOBOM U1l pa3pabOTKU TPeOOBAHMIM K
JUYHOCTHBIM, METalpeJMETHBIM M NPEIMETHBIM pe3ysibTaTaM OOy4aroIlUXcs, OCBOMBILHUX
nporpaMMmy no (U3MKEe Ha YpOBHE CPEJHEro o0Iiero oOpa3oBaHus Ha YIIIyOJEHHOM YpPOBHE,
SBIISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOJIXO/.

[Tporpamma o (pu3mnKe BKIIOYAET:

IUTaHUPYEMbIE Pe3y/IbTaThl OCBOCHUS Kypca (PU3UKH Ha YIITyOJEHHOM YPOBHE, B TOM YHCIIE
IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

coJiepkaHue yueOHoro npeamera «Pu3uKay o rogaM o0ydeHus.

[Iporpamma 1o ¢u3uke HMMeeT NPUMEPHBIH XapakTep U MOXKET ObIThb HCIOJIb30BaHA
YUUTENAMHU (PU3UKH JUTSI COCTABJIEHUS! CBOMX PabOYUX MPOTPaMM.

[IporpaMmMa 10 (u3MKE HE CKOBBIBA€T TBOPUECKYI0 HWHUIMATHBY YyUUTENEed U
IIPEIOCTABISAET BO3MOXHOCTH JUISI pEaju3alyd pPa3IMYHBIX METOAWYECKHMX TOIXOIO0B K
IpenojaBaHuio PU3UKU Ha YIiTyOJIEHHOM YpOBHE MPH YCIOBUU COXPAHEHHUs 00s3aTeIbHON YacTu
coJIepKaHus Kypca.

®dusnka Kak HayKa 0 HanOoJiee 00IMX 3aKOHAX MPUPOJIBI, BBHICTYIIAs B KAUe€CTBE YIEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpY’XKarolleM MUpe.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOIIUN JJisi €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEMETOB, MMOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SIBICHUH, U3y4aeMBbIX
XuMmHel, ouonoruel, ¢usmdeckoit reorpadueir u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM OMpEeAeHIoO XapakTep M OypHOE pa3BUTHE pa3HOOOpa3HBIX
TEXHOJIOTHIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHs] HOBBIX
MaTepHajoB C 3aJaHHBIMU CBOWcCTBaMH. M3ydeHune (U3MKM BHOCHUT OCHOBHOW BKJIAJ B
(dhopMHUpOBaHKE €CTECTBEHHO-HAYYHOW KapTUHBI MUPa 00yJaroIIerocs, B pOpMUPOBAHNE YMEHUH
IPUMEHSATh HAyYHBIH METO]I TIO3HAHUS MIPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIICIOBAHHM.

B ocHOBY Kypca pu3uku Ha ypoBHE CpeIHEro o0IIero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOpPbIE MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €r0 IOCTPOCHUS.



Hoen yenocmuocmu. B cOOTBETCTBUM € HEM KypC SBIISETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (DU3UKH.

Hoes zenepanuzayuu. B cooTBEeTCTBUY C HEMl MaTepuall Kypca GU3MKH 00beIMHEH BOKPYT
¢usnueckux Teopwil. Bemymum B Kypce sBusercs (OpPMHpPOBaHHWE IIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I10JIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanosaraet UCIoJib30BaHuE r'yMaHUTapHOTO
noTeHuana (pU3nYecKoi HayKH, OCMBICICHHUE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MEPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKUMH MPOOIEMaMH.

Hoesa npuxnaonoi nanpagnennocmu. Kypc Gusuku yriy6aE€HHOrO ypoBHS Npeaoaaraet
3HAKOMCTBO C IIUPOKAM KPYTOM TEXHHUYECKUX M TEXHOJOTMUYECKMX NPUIOKEHUH H3y4eHHBIX
Teopuil M 3akoHOB. llpm 3TOM paccMaTpuBarOTCs Ha YpOBHE OOLIMX NPEACTABICHUH WU
COBPEMEHHBIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea 3rxonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HIEMEHTOB COJEpKaHMs,
NOCBAUIEHHBIX 3KOJIOTMYECKHM Tpo0IeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkXke 00CyKAeHus Ipo0IeM palloHaIbHOTO IPUPOIONIOIb30BaHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.

OcBoeHnue cozepkaHusl MPOrpaMmbl 10 (PU3UKE JTOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHCTEMHO-AEATEIEHOCTHOTO moaxo/a. st GU3uKM peannzaius 3TUX MPUHIUIIOB Oa3upyeTcs Ha
UCIOJIb30BAaHUU CaMOCTOSTEIBHOTO AKCIEPUMEHTa KaK IOCTOSIHHO JeWCTBYOLIEro (akropa
yuebHoro npouecca. {11 yriy6n€HHOro ypoBHs — 3TO CUCTEMA CAMOCTOSITENIbHOTO YUEHUYECKOTO
9KCHEPUMEHTA, BKJIIOYAIOLIETr0 (PPOHTANbHbIE YUYEHUYECKUE OIBITHI NMPU HM3YyYEHUH HOBOI'O
MaTepuaia, JabopaTtopHble paboThl U pabOTHl MpakTukyma. [Ipu 3TOM BO3MOXKHBI /iBa criocoda
peanu3anuy GU3NYECKOro NMpakTUkyMa. B mepBom ciydyae npakTUKyM IIPOBOJUTCS MO0 B KOHIIE
10 u 11 xnaccoB, 1160 TIOCIIe IEPBOTO U BTOPOTO MOJTYTOAUM B KaXKIOM M3 3THX KJIaccoB. Bropoit
crnoco0 — 3TO HHTerpauus paboT NpPaKTUKyMa B CHUCTEMY JIabOpaTOpHBIX paldoT, KOTOpbIE
IPOBOASATCS B Mpoliecce M3ydeHus pasnena (temsl). Ilpu sToM mox paboTamu mpakTHKyMma
MIOHUMAETCs CaMOCTOATEIbHOE HCCIEIOBaHME, KOTOpPOE MPOBOJUTCS IO PYKOBOJCTBY
CBEPHYTOro, 00001EHHOT0 B11a O€3 MOIIAaroBOil HHCTPYKIIUH.

B nporpamme no ¢usuke cucremMa yueHHUECKOTo IKCIEPUMEHTa, 1a00paTOpHbIX paboT U
NPaKTUKyMa MPEJICTaBIeHA €NHBIM MTepedHeM. BBIOOp TeMaTuKH JUTst 3TUX BHIIOB YICHUYECKHX
NPAaKTUYECKUX PabOT OCYLIECTBISETCS Y4aCTHHKaMM 0Opa3oBaTelIbHOTO Mpoliecca MCXOns U3
O0COOEHHOCTENl MOYPOYHOrO IUIAHMPOBAHMUS M OCHauleHus kaOuHeta ¢usuku. Ilpu sToMm
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMUCA YMEHUSMH IPOBOJAUTH TNpPSIMbIE M KOCBEHHbBIE
U3MEpPEHUs, MCCICOBAHUS 3aBHUCUMOCTEH (M3NYECKUX BEIWYMH WM IOCTAHOBKY OIIBITOB IIO
IPOBEPKE MPEUIOKEHHBIX TUIIOTES.

Bornbiioe BHUMaHWE yAeNseTcs PeIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3amad. [Ipu aTom
JUI PacYETHBIX 3a/la4 MPUOPUTETOM SBISIOTCS 3aJauyd C SBHO 3aJaHHON M HESIBHO 3a/1aHHOU
(bu3nIeCcKoil MOIENBIO, TIO3BOJISIFOIINE PUMEHSTh H3YYCHHBIC 3aKOHBI H 3aKOHOMEPHOCTH Kak U3
OJTHOTO pazjiesia Kypca, TaK M MHTErpUpys NMpHUMEHEHHE 3HAaHUM U3 pas3HbIX pasnenos. s
Ka4eCTBEHHBIX 3a/la4 TMPHOPHUTETOM SIBISIFOTCA 3aJaHusi Ha OOBsICHEHWE/TpeacKa3aHue
NpoTeKaHUs (PU3UYECKUX SBJICHUH U MPOLIECCOB B OKpY)KAIOLIeH >KU3HM, TpeOyromue BbiOopa
(bu3NIeCKOil MOIeNH TSl CHTYalliy TPAaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsiMu PI'OC COO K MaTepHalbHO-TEXHUYECKOMY
obecrieueHnI0 ydeOHOTo Tporecca Kypce (Gpu3uku yriayOJa€HHOTO YpOBHS Ha YpOBHE CPEIHETO
o0miero o0pa3oBaHUs JIOJMKEH H3y4daThCs B YCIOBHSX NpeAMETHOro kabuHera. B kaOunere
(bU3UKY TOJDKHO OBITH HE0OX0aMMOe JabopaTopHOE 000PYIOBAHUE TSI BHIMTOTHEHUS YKA3aHHBIX
B IIporpaMMe 1o (pu3MKe Y4eHHUECKHUX OIBITOB, Ja0OpaTOPHBIX padOT M paboOT MpaKTUKyMa, a
TaKXe JJEeMOHCTPAallMOHHOE 000py10BaHHE.



JleMoHCTpamoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IMPHHLIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHeunBaeT MOCTAHOBKY MEPEUYHCIECHHBIX B IpOrpamme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsI WCCIEIOBAHUS HM3y4aeMbIX SBJICHHUH M IPOLECCOB,
SMIIUPHUUYECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHHUUECKUX MPUMEHEHUI.

JlaGopaTtopHoe 00OpYyAOBaHUE ISl YYCHHMUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacyére OJHOr0 KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1aOOpaTOPHOrO OOOpYJOBAaHUS JOJDKHBI OBITh
MOCTPOCHBI HAa KOMIUIEKCHOM HCIIOJIb30BAaHMHM aHAJIOTOBBIX U LHU(POBBIX MPHOOPOB, a Takke
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJE LM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU LEJIAMH U3Y4YeHUS PU3UKU B 001IIEM 00pa30BaHUU SBISIOTCS:

¢dbopMHpoBaHUE UHTEPECA U CTPEMIICHUS 00yYarOIUXCS K HAYYHOMY U3YyUEHHIO TIPUPO/IBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHHH O HAYYHOM METOA€ TMO3HaHUs U (HOPMHUpPOBAHHE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

¢dopMHEpoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa HM3Y4YCHHS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dopmupoBaHre YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MYECKHX 3HAHUU H
HAYYHBIX JI0Ka3aTEIbCTB;

(dbopmMEpOBaHUE MPEICTABICHHUH O POJIK (PU3UKH IJIst pa3BUTHS APYTHUX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHIi;

pa3BUTHE TIPEACTABICHUH O BO3MOXHBIX cepax Oyaymeld mnpodeccHoHaTbHON
NESTENIbHOCTH, CBSI3aHHBIX C (U3MKON, MOArOTOBKA K JalbHEWIIEMYy OOYYEHHIO B 3TOM
HaIpaBJICHUH.

JocTiwkeHnne 3TuX Lened oOecrneyrBaeTcss pelleHHeM CIEAYIONMX 3ajad B Ipolecce
n3y4deHus Kypca GU3NKUA Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHus:

npuoOpeTeHne cucTeMbl 3HaHHH 00 oO0mMX (PU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIIOYAsi MEXaHUKY, MOJIEKYISIPHYIO (GU3UKY, DJIEKTPOJANHAMUKY, KBAHTOBYIO (DM3HKY U
AJIEMEHTHI aCTPOPHU3UKU;

dbopMupoBaHHE YMEHUI PUMEHSITh TEOPETHUECKUE 3HAHUS TSI OOBSICHEHHST (PU3NIECKUX
SBIICHUY B TIPUPOJIE U JUISI IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HU;

OCBOCHHE CITOCOOOB PEIIeHUS Pa3IMYHBIX 3a/1a4 C SBHO 33JaHHOW (U3UYECKON MOJIEIBIO,
3aja4, MOJPAa3yMEBAIOLIUX CAMOCTOSATENBHOE CO3JaHuEe (QU3UUYECKOM MoOJeNnH, aJeKBaTHOU
YCIIOBHSIM 33J1a4¥, B TOM YHCJIE 3a]1a4 HH)KEHEPHOTO XapaKTepa;

NOHUMaHHe (PU3UYECKHMX OCHOB M TPHHLMUIIOB JEHCTBUA TEXHUYECKHUX YCTPOWCTB U
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHUS Ha OKPYXAIOIIYIO CPENY;

OBJIQICHUE METOJIaMH CAMOCTOSITEJIbHOTO IUIAHUPOBAHHUS M MPOBEACHUS (DU3NYECKUX
OKCTIEPUMEHTOB, aHaJM3a W WHTEpIpeTald WHPOPMALUU, ONPEACICHUS JTOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHWE YCIIOBHH JUIsl Pa3BUTHS YMEHHH INPOEKTHO-HCCIIEI0BATEIILCKOM, TBOPYECKOM
NeSITeTbHOCTH;

pa3BUTHE UHTEPEca K chepam nmpodhecCUOHATBFHOM NeITeIbHOCTH, CBA3aHHON ¢ (PU3UKOI.

B cootercTBum ¢ TpedoBanusmu @I'OC COO yrinyOnéHHbIN ypOBEHb U3YUSHHS yUeOHOTO
npeamera «du3ukay Ha YpoBHE CpeaHEro o0mero oOpa3oBaHMs BHIOMPAETCS OOYYArOITUMUCS,
IUTAHUPYIOIIMMH TIPOJIOJDKEHHE OOpa3oBaHMs 10 CIEHUANBHOCTAM (DU3UKO-TEXHUYECKOTO
npodus.

Ha u3yuenue ¢usuku (yrinyOaéHHbIN ypOBEHb) HA YPOBHE CPEHEro o0I1ero o0pa3oBaHus
otBoautcs 340 wacos: B 10 kmacce — 170 gacoB (5 gacoB B Hepenmto), B 11 kimacce — 170 gacos (5
4acoB B HEJICIIO).



[Ipennaraemslii B mporpamMme mo (pusmke nepeyeHs 1a00paTOPHBIX U MPAKTUYECKUX paboT
ABIISICTCS PEKOMEHIOBAaHHBIM, YYMTEJb JI€laeT BbIOOp IpPOBEAEHUs J1a0OpaTOpHBIX padoT U
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJaroIuXcsl.

COJAEP/)KAHUE OBYYEHUA
10 KUIIACC

Pazgen 1. Hayunblii MeTO/ O3HAHUSA NPUPO/bI.

Ousuka — (yHIaMeHTaNbHas Hayka o npupoje. HayuHblii MeTOA MO3HAHHUS U METOMbI
ucciieIoBaHus (PU3HYECKUX SIBICHUH.

DKCIIepUMEHT U TeOpus B Mpoliecce Mo3HaHus Npupoabl. HabmrogeHne u sKCriepuMenT B
buzuke.

Crioco6b1 u3MepeHus (U3NYECKUX BEITUYMH (QHAJIOTOBBIC U IU(PPOBBIE U3MEPUTEIHHBIC
npUOOPBI, KOMIIBIOTEPHBIE 1aTYUKOBBIE CUCTEMBI).

[MorpemnocTu nu3MepeHuit pu3nuecKux BeIUIrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MogenupoBanue (U3NYECKUX SBJICHUN U MPOLIECCOB (MaTepuaibHas TOYKA, aOCOIIOTHO
TBEPOE TEJI0, HlealbHasl )KUKOCTh, UJI€aIbHBIN I'a3, TOUEUHBIH 3apan). ' unoresa. ®uznueckuit
3aKOH, TPaHUIIBI €T0 IPUMEHUMOCTH. DU3ndecKas TEOpHUs.

Ponp u mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHOM HAay4YHOM KapTHHBI MHpa, B
IIPAKTUYECKOMN AEATEIbHOCTH JIIOIEH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

M3mepenue cuiibl TOKa M HaPsHKEHUS B LENH TOCTOSTHHOT'O TOKA IIPY IIOMOILH aHAJIOTOBBIX
U U(PPOBBIX U3MEPHUTEIBHBIX IPUOOPOB.

3HakoMCcTBO ¢ LUppoBoil naboparopueit no ¢usuke. IIpumepsl uzmepeHus Gu3NIECKUX
BEJIMYMH IIPU TOMOLIY KOMITBIOTEPHBIX JATYHKOB.

Pasznea 2. MexaHuKa.

Tema 1. Kunemamuka.

Mexannueckoe naBukeHUE. OTHOCUTENIBHOCTb MEXaHMYECKOro nBwkeHus. Cucrema
OTCUETA.

[Tpsmas 1 oOpaTHas 3a1a4l MEXaHUKU.

Pannyc-BekTOp MaTepHalbHONW TOYKHM, €ro IPOEKIMM HAa OCH CHCTEMBI KOOPJMHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHONW TOYKH, UX MPOEKIMH Ha OCH CHCTEMBI KOOpAHHAT. CIloKeHUE NepeMElIeHU U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE NBUKEHHE. 3aBUCUMOCTh KOOPJMHAT,
CKOPOCTH, YCKOPEHUS U MMYTH MaTepUalbHON TOYKU OT BPEMEHH U UX IPpaUKH.

CBobosaHoe najseHue. Y cKopeHue cBo00AHOro najieHus. J(Buxenue tena, OporeHHOro mo
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH M YCKOPEHMSI MATEPUAIbHON TOYKH OT
BpPEMEHH U UX IpaduKu.

KpuBonunerinoe nBuxeHue. J[BuxeHne MaTepruaaibHOM TOUYKH IO OKPYKHOCTH. YTJ0Bas 1
auHelHas ckopocTb. llepmon u wacrora obOpamenus. LlenTpocTpemutensHoe (HOpMaiIbHOE),
KacaTeJbHOE (TaHTeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHudyeckue yCTpOMCTBA U TEXHOJOTMYECKHE IPOLECCHI: CIIMAOMETP, IBHKCHHUE
CHapsJI0B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE Nepeay, CKOPOCTHBIE TUQTHI.

Hemoncmpayuu.

Mogens cucTeMsl OTCUETA, HIUTFOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTHUK JIBHKEHUS.

Crioco0bI HcceJOBaHuUs IBUKCHHM.

Hnmroctpanys npeAeabHOro nepexoaa i N3MEpeHNe MTHOBEHHON CKOPOCTH.

[TpeoOpazoBaHre ABMKCHUI C UCTIOIH30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3peKCHHOM IIPOCTPAHCTBE.

Habmionenue nBmwxeHus tena, OpoIIeHHOro MO/ YIJIOM K TOPU30HTY M TOPHU30OHTAIIBHO.



Hanpasnenue ckopocT mpu ABUKEHUU MO OKPYKHOCTH.

[Ipeobpa3zoBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHue NyTel, TPACKTOPHUI, CKOPOCTEN TBMXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
CHUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne yCKOpeHus Py MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JBUKEHUH 110 HAKIIOHHON
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKEHHUH.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEH0BaHO HCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHnue nBukKeHHs Tena, OPOUICHHOIO FOpU30HTaNbHO. [IpoBepka rumoTessl o mpsiMon
IIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXAY AAIBHOCTBIO TIOJIETA U HAYAJIBHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOW 11O MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Ie€pHOJa OOpalleHHs] KOHUYECKOrOo MasiTHHUKAa OT €ro
apamMeTpoB.

Tema 2. /lunamuxa.

IlepBsiit 3akoH HproTona. MHepunanbhbie cucteMsl oTcuéTta. [IpuHIMI OTHOCUTENBHOCTH
["anunes. HeunepunanbHble CUCTEMBI OTCUYETA (ONpEAETICHUE, IPUMEDHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui.

Bropoii 3akoH HeroToHa 117151 MaTepUAIBHON TOYKH.

Tperuii 3akoH HproTOHA i1 MaTe€pUaIbHbBIX TOUYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cuna TsoKecTH. 3aBHCHMOCTh YCKOPEHHS CBOOOAHOTO TAJE€HHsS OT BBICOTHI Hal
MOBEPXHOCTHIO TUIAHETHI M OT Teorpapuyeckod IMHPOTHL. JIBMKeHHWEe HEOECHBIX Tel U HUX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUXKyIIerocsi ¢ yCKOpeHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHUsT CKOJIbKEHHUS M CUJla TPEHUS TOKOS.
Koadpduuuent tpenus. Cuiia conpoTUBIEHUS NMPU ABMXKEHUU Tella B JKMJIKOCTH WM Trase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHMUS.

Hasnenue. ['unpocrarnueckoe nasienue. Cuna Apxumesna.

TexHuueckrue yCTpOMCTBA M TEXHOJOIMYECKHE ITPOLECCHI: MOALIUITHUKH, JIBUKECHHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUS TEN B HHEPIMAIBHBIX M HEMHEPIIUATBHBIX CHCTEMax OTCUETa.

[IprHIMIT OTHOCUTEIBHOCTH.

KaueHne nByX HMIMHIPOB WJIM WIAPOB PAa3HOW MacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLMAIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOICHUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM MACChl TN
Ha €r0 YCKOPEHHUE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOZHHMKAIOIINX B PE3YJIbTAaTe B3aUMOACHCTBUS TEI.

M3mepenne Macc 10 B3auMOJECUCTBUIO.

HesecomocTs.

Bec Tena nmpu yCKOpEHHOM NOABEME U NTAJECHUH.

[lenTpobOexkHbIE MEXaHU3MBI.

CpaBHeHME CHII TPEHUS TTOKOS, KaUEHUSI U CKOJIbKCHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

W3mepenue paBHOJCHCTBYIONIEH CUJI TP IBMYKEHUU OpyCKa 110 HaKJIOHHOM TIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCHMOCTH BpPEMEHHM IBMKEHMsSI Opycka IO HaKJIOHHON
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCBHI.



HccenenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIMX B INPYKUHE U PE3MHOBOM
obpasiie, oT ux nedopmaruu.

N3ydeHne ABUKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTBIO, IEPEKUHYTON Yepe3 JIErKui OJIoK.

Hzmepenne koddduirienTa TpeHus Mo BeIWYHHE YTI0BOro Kodd¢ulneHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWXeHUs Opycka [0 HAKJIOHHOM IUIOCKOCTH C IEPEMEHHBIM
K03(pPHULIMEHTOM TPEHHUS.

N3yuenue aBMXKEHUS Irpy3a Ha BaJly C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHOE Teno. [locTynarenbHoe U BpalaTelbHOE JIBUKEHUE TBEPIOTO Tea.
MoOMEHT cuiibl OTHOCHUTENBHO ocu BpaueHus. [lnedo cumbl. CrnoxeHue cuil, TPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcioBus paBHOBECHUS TBEPIOTO TEIA.

YcroitunBoe, HeycToUMBOE, O€3pa3InYHOe PaBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peléryaTble KOHCTPYKLIHMH.

Hemoncmpayuu.

VYcnoBust paBHOBeECHS.

Bunael paBHOBeCHS.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIA, UMEIOIIET0 OCh BPALCHUS.

KoHcTpynpoBaHue KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOTO TEJA, UMEIOIIETO MJIOMIA/b ONIOPHI.

Tema 4. 3akonvl cCOXpaneHun 6 MeXanukKe.

HNMItynsC MaTepHalbHONM TOYKH, CUCTEMBl MATEpHAIBHBIX TOYeK. L[eHTp macc cucremsbl
MaTepHalbHBIX TOUEK. Teopema O JBMKEHUHU LIEHTpa Macc.

HMITynbC CHIIBI M1 U3MEHEHHME UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MomeHT umnyibca MaTepuanbHOM TOYkU. IIpencraBiieHHE O COXpaHEHMHM MOMEHTA
MMITYJIbCA B [IEHTPAJIBHBIX MOJIAX.

PaGoTa cunbsl Ha MaJOM M Ha KOHEYHOM NepemenieHuH. ['padudeckoe mpejacraBieHue
paboTHI CHUJTBI.

MoOIHOCTb CUIIBL.

Kunernyeckass sHeprus maTepuanbHONW TOYKU. Teopema 00 W3MEHEHMHM KHHETHYECKOU
SHEPIrUU MATEPUATILHON TOYKH.

[loTeHumanbHple U HEMOTEHUHANBHBIE CWiIbl. lloTeHnmanbHas >Heprus. lloTeHnuanbHas
SHEPrus ynpyro neGopMHpOBaHHOW NpyKuHBI. [loTeHImanbHas SHEprus Teaa B OJHOPOJHOM
rpaBUTAaMOHHOM TToJie. [loTeHnmanbHass SHeprus Tena B TPAaBUTALIMOHHOM I10JI€ OJHOPOJHOIO
mapa (BHYTpHU U BHe 11apa). Bropas kocmuueckasi CKopocTh. TpeThsi KocMUYecKasi CKOPOCTb.

CBs3b pabOTHI HEMOTEHIMAIBHBIX CHJI C U3BMEHEHHEM MEXaHUYECKOW SHEPIHMH CUCTEMbI
TeN. 3aKOH COXPAaHEHHS] MEXaHUYECKON YHEPTHUM.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymum s UACANbHOM JKHUJIKOCTH Kak CIEACTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKOW SHEPTUH.

TexHu4yeckue yCTpOMCTBA U TEXHOJIOTMYECKUE IIPOLIECCHI: JIBHIKEHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIN MUCTOJIET, THPOCKOTI, (PUTYpPHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.



N3MepeHne MOILHOCTH CUJIBL.

M3MeHeHue 3Hepruy Teia Ipyu COBEPIICHUH PaOOTHI.

B3anmMHble npeBpaleHuss KHHETUYECKON U TOTCHIIMAIIbHON SHEPTUH IIPU IEHCTBUU HA TEJIO
CHUJIBI TSDKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHepTur Ipu CBOOOTHOM TAACHHU.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, nPAKMUKyMm.

W3mepenune uMiysbca Tena 1o TOpMO3HOMY ITYTH.

M3MepeHue cuiibl TATH, CKOPOCTH MOJIEIHU 3JIEKTPOMOOUIIS U MOLITHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CUJIBL.

HccnenoBanue coXxpaHEHHs UMITYJIbCA IIPU YIPYTOM B3aUMOJICHCTBHM.

M3mepeHre KHHETUYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHUS OTEHLUAIBHON SHEPIUU NPYKUHBI C paO0TOMN CUJIBI TPEHMUSL.

Omnpenenenue padbOThl CHIIBI TPEHUS IPU ABMXKEHUU TeJla IO HAKJIOHHOM IIOCKOCTH.

Pa3zpnen 3. Moaekyasipaasi Qu3uKa U1 TePMOAUHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUul.

OCHOBHBIE TOJIOKEHMSI MOJIeKyJIsspHO-KuHeTnuyeckoi Teopun (MKT), ux onsiTHOE
obocHoBanue. [uddy3us. bpoyHoBckoe NBrKEeHHE. XapaKTep IBIMIKCHHS W B3aMMOJICHCTBHS
YacTHI] BellecTBa. MoAenu CTpOeHUs ra30B, XKUJIKOCTEH U TBEPABIX Tel U 00BSICHEHUE CBOMCTB
BElIECTBA HAa OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTsa. [locrossHHas ABoragpo.

TermmoBoe paBHoBecue. Temmnepatypa u crocoObl e€ m3mepenus. lllkama temmnepatyp
Lenbcus.

Monenb uieanbHOro ra3a B MOJIEKYISIPHO-KUHETUUECKON TEOpUU: YaCTULIbI T'a3a IBUKYTCS
XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT € APYTOM.

['azoBbie 3akoHbl. YpaBHeHHe MenpaeneeBa—Knaneiipona. AOcomtoTHas Temmeparypa
(mkama Ttemnepatyp KenbBuna). 3akon J[lanerona. W3ompomeccsl B uHeadbHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduyeckoe npeacTaBieHre U30MPOoILECCOB: U30TEPMa,
u30xo0pa, nzobapa.

CBs13b MEXy TaBJICHUEM U CpeIHEN KUHETUYECKOM S3HEprHel MOCTYyNaTeNbHOI0 TEMI0BOI0
JIBIDKEHUS MOJIEKYJT MJI€aJIbHOTO ra3a (OCHOBHOE YpaBHEHHUE MOJIEKYJIIPHO-KUHETHYECKON TEOPHH
UJICATHHOTO Ta3a).

CBs3bp  aOCONIIOTHOM — TeMmmepaTypbl TEPMOJMHAMHMUYECKOW CHCTEMBI CO  CpeaHei
KMHETUYECKOW dHEPruei MOCTyNaTENbHOTO TEIIOBOTO ABMKEHUS €€ YaCTHII.

TexHuueckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPOIECChl: TepMOMeETp, Oapomerp,
MOJIy4eHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Monenu IBUKEHUS 4aCTHUI] BEIIECTBA.

Mopenb 6pOYHOBCKOTO JBHIKEHUSI.

Buneopomnuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO TBUKEHHUSI.

Juddyzus xxuakocTent.

Mognens onbiTa [lITepHa.

[TputsxeHue MOJIEKyII.

Mogenu KpucTasIn4ecKnuX peméToK.

Habmionenue u nccienoBanue U30MpoIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomul, npaKmuKym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHS IIPH TEIIOOOMEHE MEXKIY
ropsiyeil ¥ X0JIOJHOM BOJOM.

N3yueHne M30TEPMHUYECKOrO Tporecca (PEeKOMEHIOBAaHO HCIOIb30BaHUE IH(POBOI
nabopaTopun).

W3yuenue n30X0pHOro Iporecca.



N3yuenne n306apHOTo mporecca.

IIpoBepka ypaBHEHUS! COCTOSIHHUSI.

Tema 2. Tepmoounamuka. Tennoevie mauwiunoi.

Tepmonunamuueckas (T]I) cuctema. 3agaHue BHEIIHUX YCIOBUH JIJIs1 TEPMOAMHAMUYCCKOM
cucreMbl. BHelHre u BHyTpeHHHE napaMmeTpsbl. [lapaMeTpsl TEpMOAMHAMUYECKOW CUCTEMBI KaK
CpeIHME 3HAaUEHUS BEJIUYMH, OIMCHIBAIOIINX €€ COCTOSSHUE Ha MUKPOCKOITMYECKOM YPOBHE.

Hynepoe Havano tepmoauHamuku. CaMonpou3BoiibHas pejakcalus TepMOINHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mopnens uaeanpHOr0 raza B TEPMOJMHAMUKE — CHCTEMA YPAaBHEHMI: ypaBHEHME
MenneneeBa—KianeiipoHa U BbIpaX€HHE JJIsI BHYTPEHHEU >HEPTrUM. Y CJIOBUS MPUMEHHUMOCTH
TOW MOJENN: HM3Kasg KOHILIEHTpalMsl 4YacTULl, BBICOKHE TeMIepaTypbl. Belpaxenue mis
BHYTPEHHEHN 3HEPTrUy OJHOATOMHOTO UACAIIBHOTO rasa.

KBa3ucrtatnueckue u HECTaTUYECKUE MPOLIECCHI.

DOnemeHTapHas paboTa B TepMoArHaMUKe. Beruucienne padboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temnonepenadya kak crmoco® HW3MEHEHHUS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
CHCTEMBI Oe3 coBeplIeHus: padoThl. KOHBEKIHS, TETIIONPOBOIHOCTD, U3ITyYCHHE.

KonuuectBo Temnorel. Temno€MKocTh Tena. YAelbHass W MOJSpHas TEIIOEMKOCTH
BellleCTBA. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus ToIuiMBa. Pacuér kommyecTBa
TEIUIOTHI IpH Teruionepenaye. [lonstue 06 aguabaTHoM mpoiecce.

[TepBblii 3aKk0H TepMOAMHAMUKY. BHyTpeHH:s sHeprus. KoanuecTBo TemioTel 1 padoTa Kak
Mepbl U3MEHEHUS BHYTPEHHEN SHEPTrur TEPMOIUHAMUYECKONW CUCTEMBI.

BTopoil 3akOH TEpMOAMHAMUKM [UIi PAaBHOBECHBIX IIPOLECCOB: YEpe3 3aJlaHHOE
PaBHOBECHOE COCTOSHHUE TEPMOIMHAMHUYECKON CHCTEMBbl MPOXOIUT E€AMHCTBEHHAas aauabara.
AOcoroTHas TeMIiepaTypa.

BTtopoii 3aK0H TEpMOJMHAMUKH I HEPABHOBECHBIX IMPOILIECCOB: HEBO3MOXKHO IepeaaTh
TEIJIOTY OT OoJiee XOJOJAHOrOo Tela K Oojiee Harperomy 0Oe3 kommeHcaruu (Kmaysmyc).
HeoOpaTMOCTh MPUPOIHBIX MTPOLIECCOB.

[TpunMne! aeiictBrs TennoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenune KII/1. [ukn Kapho.

DKOJIOTUYECKHE ACTIEKThl UCIOJIb30BaHUs TEIUIOBBIX ABUTareieil. TemnoBoe 3arps3HeHne
OKPYXKarOILEeH Cpebl.

TexHuuyeckue ycTpoiiCcTBa M TEXHOJIOTMYECKHE MPOLECCHI: XOIOAMIbHUK, KOHAUIIMOHED,
MU3ETbHBIA W KapOIOpaTOpPHBIM JBUTATEeNW, MapoBas TypOWHA, TOTy4YeHHE CBEPXHU3KUX
TeMIEepaTyp, YTHIM3alUS «TEIUIOBBIX» OTXOJOB C HCIOJB30BaHHWEM TEIUIOBOTO Hacoca,
YTUIU3alUsS OMOOPTraHUYEeCKOTO TOTLTMBA AJISl BEIPAOOTKH «TETLTOBOIY M AJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemMrepaTypsl IPH aIiadaTHueCKOM PaCIIMPEHUH.

Bo3nyniHoe orauso.

CpaBHeHuE yAEIBHBIX TEINIOEMKOCTEN BELIECTB.

CnocoObl U3MEHEHUsI BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabaTHOro mporecca.

KomnbroTepHble MOJENN TEIUIOBBIX ABUTATENEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npaKmuKym.

N3Mmepenne yaenbHON TeMIOEMKOCTH.

HccnenoBanue mnpoiecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aguabaTHOTo mpoiiecca.

N3yueHnne B3aMMOCBS3M PHEPTUU MEXKMOJICKYJISPHOTO B3aUMOJACHCTBUSL U TEMIIEpaTyphl
KHUIICHUS KUIKOCTEM.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoowvl.



[TapooOpa3zoBanue u KoHAeHcanus. lcmapeHne u KuneHue. YJelnbHas TemoTa
napooOpa3zoBaHusl.

Haceiiennsie W HeHachlllleHHbIE mapbl. KadecTBeHHass 3aBUCUMOCTH IUIOTHOCTH U
JABJICHUSI HACBIIICHHOIO Mapa OT TEMIEpaTypbl, UX HE3aBUCUMOCTbh OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JaBJICHUS B KUKOCTH.

BnaxxnocTts Bo3ayxa. AGCOIIOTHAS U OTHOCUTENIbHAS BIAYKHOCTb.

Teépmoe Teno. Kpucramnmaeckrne u amopdHbie Tena. AHH30TPOIHS CBOWCTB KPUCTAJLIOB.
[InaBrnenue u kpuctauMzanus. Y aelbHas TerioTa miaasienus. Cyomumanusi.

Hedopmaruu tBEpHOro tena. Pactsokenme u cxatue. Chosur. Monyns FOnra. Tlpenen
yrnpyrux aedopmanui.

TemioBoe pacuiMpeHne KUAKOCTEH W TBEPABIX TeN, 00BEMHOE U JIMHEHHOE pacIIUpeHUE.
AHTrapMOHHM3M TEIJIOBBIX KOJI€OaHUI YacTUIl BEIIECTBA KaK MPUYMHA TEIIOBOTO PACIIUPEHUS Tell
(Ha KAYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue sHEpTUM B (Pa30BBIX MEPEXoax.

YpaBHeHHE TEIUIOBOTO OalaHca.

[ToBepxHocTHOE HaTsKkeHUe. KoadduiueHT noBepXHOCTHOrO HaTshkeHUs. KanunspHbie
saBieHud. /aBieHue noj MCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyia Jlamnaca.

TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKHUE MPOLECChl: KUIKHE KPHUCTAILIBL,
COBPEMEHHBIC MaTEPUAIBI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaChILLIEHHBIX M1APOB.

Kunenne. Kunenue npu nOHMKEHHOM J1aBICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OMBITHI ¢ MBUTBHBIMH TIEHKAMHU.

CmauuBanue.

Kanwnsipasie sBieHus.

Mopeny HEHbIOTOHOBCKOM JKHJIKOCTH.

Crioco0Ob1 U3MEpEeHUs BIAKHOCTH.

HccnenoBanue HarpeBaHusl U MIIABJIEHUS KPUCTAITMYECKOTO BELIECTBA.

Bune! nedpopmanuii.

HabGnronenue mManbix negopmanuii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHune 3aKk0OHOMEpPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenne yaenbHON TEITOTHI IJIaBJIEHUS JIbA.

N3yueHue CBONCTB HACBHIIICHHBIX ApOB.

H3mepeHne abCoMOTHOM BIIaXKHOCTH BO3yXa U OIIEHKA MacChl IAPOB B IIOMEIICHHUH.

W3mepenne ko uirenTa moBepXHOCTHOTO HATSIKEHUSI.

N3mepenne Moy FOHra.

HccnenoBanue 3aBUCUMOCTH AeQOpMaIiy pe3HHOBOTO 00pasiia OT MPHIOKEHHON K HEMY
CUJIBI.

Pa3nen 4. DaekTpoanHaMuka.

Tema 1. Dnexmpuueckoe noe.

OnexTpuzanus Tea U €€ MposBIEHUSA. DJIEKTPUUECKUM 3apsn. JIBa BHIa 3JIEKTPUUECKHUX
3apsiaoB. [I[pOBOHUKY, TUAIEKTPUKH U OJTYITPOBOAHUKHI. DIIE€MEHTAPHBIN SJIEKTPUUYECKHI 3apsi.
3aK0OH COXpaHEHUsI ANEKTPUUECKOTO 3apsia.

B3aunmoneiictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyioHa.

OnekTpuueckoe nose. Ero nefictBue Ha 31eKTpUUYECKUE 3apsi/Ibl.

Hamnpsox€anocTs  dnexkTpudeckoro mojs. [IpoOHsid 3apsna. Jluaunm Hanpsok€HHOCTH
ANIEKTpUYECKOro nosist. OqHOPOIHOE AINEKTPUUYECKOE TTOJIE.



[ToTeHIManbHOCTh 3IEKTPOCTATUYECKOTO MOJsA. PAa3HOCTh NOTEHIMANOB U HAINpPSKEHHE.
[ToreHnnanpHas SHEPrus 3apsAa B MEKTPOCTATUYECKOM I1oJie. [IoTeHIMal 31eKTpoCcTaTHIeCKOro
noJisl. CBsA3b HAPSDKEHHOCTU TOJS U Pa3HOCTH MOTEHLMAJIOB I 3JEKTPOCTATHYECKOIO MO
(KaK OHOPOAHOTO, TaK U HEOJTHOPOJHOI'0).

[TpuHIMI CYyNIEepHIO3ULIUH SJEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apspa. Ilonme paBHOMepHO 3apsbkeHHOM cdepsl. Ilone paBHOMEpPHO
3apspkeHHOro 1o oO0BEMy mmapa. Ilorme paBHOMEpHO 3apsKEHHOW OECKOHEYHOW TUIOCKOCTH.
KapTuns! TMHAN HAIPSYKEHHOCTH ITUX IOJIEH U SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEN.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM M0JIE. Y CJIOBHE PAaBHOBECHS 3aps110B.

JIM3IIEKTPUKH B JIEKTPOCTATUYECKOM MoJIe. JIM3NeKTpUIecKas IPOHULAEMOCTh BEIECTBA.

KonpneHncarop. ONeKTpOEMKOCTh  KOHJEHCATOopa. DONEeKTPOEMKOCTh  IJIOCKOIO
KOHJICHCATOPA.

[TapamnensHOoe  coeauHeHue  KoHAeHcaTopoB.  IlocnenoBarenbHoe — coeMHEHHE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHIAEHCATOopPa.

JIBrKkeHME 3apsyKEHHON 4acTULBI B OAHOPOJHOM IEKTPUYECKOM I10JIE.

TexHuueckue yCTpONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: 3JIEKTPOCKOIN, 3JIEKTPOMETP,
3JIEKTpOCTaTUYECKasl 3alllUTa, 3a3eMJICHHUE IEKTPOIpHUOOPOB, KOHIEHCATOPHl, reHepaTop Ban e
['paada.

Hemoncmpayuu.

VY CeTpoCTBO U MPUHLAII JEHCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE M0JIE 3apyKEHHBIX IIaPUKOB.

DNEeKTpUUECKOe MOJe IBYX 3apSKEHHBIX IJIACTHH.

Mogens anekTpoctaTuueckoro reueparopa (Ban ae 'paada).

IIpOBOTHHUKY B JIEKTPUYECKOM II0JIE.

DneKTpocTaTUIeCcKast 3allnTa.

YCTpolcTBO M ACMCTBUE KOHJEHCATOPA MOCTOSHHOW M IEPEMEHHONW EMKOCTH.

3aBUCHUMOCTB JIEKTPOEMKOCTH INIOCKOT0 KOHJEHCATOPA OT IUIOMAAH IUIACTUH, PACCTOSHUS
MEXy HUIMH U JUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus MMEKTPUYECKOTO OIS 3apsyKEHHOTO KOHIEHCATOPA.

3apsiaKa U pa3psiKka KOHAEHCaTopa 4epe3 pe3sucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPAKmuKym.

OrneHka cul B3auMOJIEHCTBUS 3apsKEHHBIX TeJl.

HabmioneHue npeBpalieHus SHEPTuu 3apsHyKeHHOT0 KOHAEGHCATOPa B SHEPTUI0 U3ITy4EHUS
CBETOJINO/IA.

N3ydeHne npoTekaHus TOKa B LIETIH, COJIEPKalel KOHEHCaToP.

Pacnpenenenne pa3sHOCTH TOTEHUUANOB (HANpsOKEHHs]) MPH  IOCIEA0BaTEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psia KOHIEHCATOpa Yepe3 pe3ucTop.

Tema 2. [locmoannwlil 3neKmpuyecKuil mox.

Cuna Toka. [TocTosSIHHBII TOK.

VYcnoBusa CyIeCTBOBaHHS IOCTOSIHHOTO AJIEKTPUYECKOrO0 TOKa. VICTOYHMKM TOKa.
Hanpsoxenue U u 9J1C €.

3akon OMa 11 yyacTKa LEMH.

DIEKTPUYECKOE CONIPOTUBIICHHE. 3aBUCUMOCTb COIPOTUBIICHUS OTHOPOJHOTO IPOBOJHUKA
OT €ro JUIMHBI U IJIOUIaId NONEPEYHOI0 CEUEHUs. Y 1€IbHOE CONPOTHUBIIEHUE BEILIECTBA.

[TocnenoBarenbHOE, NapaUIEIbHOE, CMEIIAHHOE COCIUHEHHE IPOBONHUKOB. Pacyér
pa3BETBIEHHBIX AMEeKTpHueckux nenei. [Ipasuna Kupxroda.

PaGoTa snekrpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MOIIHOCTb 3JIEKTPUUECKOT0 TOKA. TemIoBas MOLIHOCTb, BbIAEIAEMAas HA PE3UCTOPE.
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OJ1C 1 BHyTpeHHEE CONPOTUBIIEHUE UCTOYHHUKA TOKA. 3aK0H OMa JUisl MOJTHOM (3aMKHYTOM)
3JIEKTPUYECKOM 1lenu. MOIHOCTh UCTOYHUKA TOKA. KopoTkoe 3aMbIkaHue.

Konzaencarop B 11enu NOoCTOSIHHOTO TOKA.

TexHu4yeckne yCTpONCTBA M TEXHOJIOTMYECKHE IIPOLECCHl: aMIIEPMETpP, BOJBTMETP,
peocTaT, CYETUHK JIEKTPUUECKOM SHEPTUH.

Hemoncmpayuu.

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSDKEHUS I PE3UCTOPA, JIAMIIBI
HaKaJMBaHUS U CBETOAMOMA.

3aBUCUMOCTh CONPOTHUBIICHHUS] UWIMHAPUYECKUX MPOBOJHHMKOB OT JUIMHBI, IUJIOIIAIU
MIONEPEYHOI0 CEUEHUS U MaTepHuaa.

HccenenoBanue 3aBUCUMOCTH CHITBI TOKA OT COITPOTHUBIIEHUS IIPU MIOCTOSTHHOM HAIPSKEHUU.

[Tpsimoe u3zmepenune DJ1C. KopoTkoe 3aMblkaHUE rajibBaHUYECKOI'O 3JIEMEHTA M OLEHKa
BHYTPEHHETO CONPOTUBIICHUS.

Crioco0bI coeMHEHHsI ICTOYHUKOB ToKa, DJ{C Garapeii.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEX1y IMOJOCAMH UCTOYHUKA TOKA OT CHJIBI TOKA B
LEMH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue CMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COpOTUBIEHUS IPOBOJHUKOB.

HccnenoBaHue 3aBUCUMOCTH CHJIbI TOKA OT HAIIPSDKEHUS JJIs1 JIaMITbl HAKaJIMBAHHUS.

YBenuueHue npeena u3MepeHus ammnepmeTpa (BOIbTMETPA).

Nzmepenne D/IC v BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/[C ralbBaHUYECKOT0 2JIEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanne pa3HOCTH MOTEHIIMAJIOB MEX /1Y ITOJIKOCAMU UCTOYHMKA TOKA OT CHJIBI TOKA B
LEeMu.

HccnenoBanue 3aBUCMMOCTH TIOJI€3HOM MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

OnekTpuyeckas HNPOBOAMMOCTb pA3JIMYHBIX BEIIECTB. OJJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONPOTHBIEHUS  METaLIOB  OT  TEMIEpPaTyphl.
CBepxnpoBOIUMOCTb.

DneKkTpruuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNPUMECHAas MPOBOAMMOCTb IOJYIPOBOJIHUKOB.
CaoiicTBa p—Nn-nepexona. [lomynpoBogHUKOBBIE TPHUOOPHI.

ONEKTPUYECKUH TOK B JJIEKTPOJIMTAX. DJIEKTPOIMTHUECKAs AUCCOLMALNS. DJIEKTPOJIN3.
3axonbl Dapazes 1UIst 3JIEKTPOIH3a.

OnexkTpuueckuid TOK B ra3zax. (CaMOCTOSTENBHBIM M HECAMOCTOSITENIBHBIN pa3psi.
Paznuunblie TUIIBI caMOCTOATENbHOTO pa3pana. Monnus. [lnazma.

TexHuueckue yCTpPONMCTBA M IPAKTHUECKOE IPUMEHEHHWE: Ta30pa3psAHble JIaMIIbI,
AIIEKTPOHHO-JIy4eBasi TPyOKa, MOJIYIPOBOJHUKOBBIE MPHUOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BBIIUIABKA QIIOMHHHS, OSJCKTPOHHAS
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCUMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 3eKTpoan3a Papazes.

HckpoBo# pasps ¥ IPOBOAMMOCTb BO3AYXa.

CpaBHEeHHE NIPOBOJUMOCTH METAJIJIOB U MOJYIIPOBOJHUKOB.

OaHOCTOPOHHSIS MPOBOIMMOCTD JUOJA.
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Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

Habmroienue snektpomnusa.

N3mepenue 3apsia 0JHOBAJIEHTHOIO MOHA.

HccenenoBanue 3aBUCUMOCTH COITPOTUBIICHHS] TEPMOPE3ZUCTOPA OT TEMIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JTUOJA.

Du3nYeCKHil MPAKTHKYM.

Crioco6b1 n3MepeHus (HU3NYECKUX BEIMYUH C UCIIOIb30BAHUEM aHAJIOTOBBIX U LU (POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (Qu3uueckux BenuyuH. OlLeHKa TpaHuIl
MOTPEIIHOCTEH.

[TpoBeneHNEe KOCBEHHBIX U3MEPEHUH, UCCIIeIOBAaHUI 3aBUCUMOCTEH (PU3NICCKUX BEITUYHH,
MIPOBEpKa MPEAJIOKEHHBIX TMIOTe3 (BHIOOP M3 paboT, OMMCAHHBIX B TEMAaTHYECKUX pazJenax
«Y4eHUUYECKHUI IKCIIEPUMEHT, JIA0OPATOPHBIE PAOOTHI, TPAKTUKYM» ).

Me:xnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢pusuku yriayonéHHoro ypoBHs B 10 Kiacce OCYIIECTBISIETCS C YIETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTuKH, OWOJIOTUH, XHMHH,
reorpadu U TEXHOJIOTHH.

Mesrcnpeomemnule nOHAMUA, CEA3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, HAy4YHBIA (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
3KCHEPUMEHT, MOJEIUPOBAHNUE, MOJEIb, U3MEPEHNE, TOTPEITHOCTU U3MEPEHUH, U3MEPUTEIIbHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peunieHue cucTeMbl ypaBHeHuid. JluHeliHas ¢yHkuus, mnapadona,
runep6oia, ux rpaduky u cBoiicTa. Tpuronomerpuyeckue QyHKIMU: CHHYC, KOCUHYC, TAaHT€HC,
KOTaHT'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpBI M MX NPOEKUMH HAa OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannueckoe ABMKEHHE B JKHUBOM mpupojae, auddysus, ocMoc, TermoooMeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXarolled  cpeabl,  yTUIM3alus
OMOOPraHNYECKOro TOIJIMBA IS BBIPAOOTKU «TEIIOBOM» M 3JEKTPOIHEPTHH, MOBEPXHOCTHOE
HaTSHKEHUE U KallWJUIIPHBIE SIBJICHUSI B IPUPOJE, NEKTPUUECKUE SIBJICHUS B dKUBOU NMPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MoOJIIpHasi Macca, MoJy4eHue HaHOMaTepHUaoB, TEINIOBbIE CBOMCTBA TBEPABIX Tell, KHUAKOCTEH U
ra3oB, JKUIKHE KPHUCTAUIBI, DJJIEKTPUUECKHE CBOMCTBA METAJUIOB, DJJIEKTPOIUTHUYECKAs
JUCCOLMAIus, TalbBaHUKA, JIEKTPOHHAs MUKPOCKOIIHS.

T'eozpaghusa: BnaxxHOCTh BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonozusa: npeodpa3oBaHye ABUKEHUH C UCIOIB30BAHUEM MEXAHU3MOB, YUET CYXOro U
JKUAKOTO TPEHMsT B TEXHUKE, CTATUYECKUE KOHCTPYKIMM (KPOHIUTEWH, pemeéryaTbie
KOHCTPYKIIUH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHHS] MEXaHUKH B TEXHUKE (TUPOCKOI, BOJIOMET
U JIpyTue), ABUraTelb BHYTPEHHEro CropaHusi, napoBas TypOHHA, OBITOBOW XOJIOJWJIbHUK,
KOHIWIIMOHEP, TEXHOJOTHUU IIOJIyY€HUSI COBPEMEHHBIX MaTepuaioB, B TOM 4HCIE
HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYeCKas  3allluTa,  3a3€MIICHUE
AIIEKTPONPUOOPOB, ra30pa3psIHbIE JAMIIbI, TOJTYIPOBOAHUKOBBIE IPUOOPHI, FraJIbBAaHUKA.

11 KUIIACC

Pasznea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3auMopeiicTBUE NOCTOSHHBIX MAarHUTOB WU IMPOBOJHHUKOB C TOKOM. MarHuTHoe IMoOJe€.
Bekrop marauTHOM MHAYKIMU. [IpuHIMI Cynieprno3uuuy MarHUTHBIX TOJIEH. JIMHUKM MarHUTHOM
UHIYKIUU.

MarautHoe 1ojieé IPOBOAHMKA C TOKOM (IIPSIMOrO NMPOBOJHUKA, KATYIIKHM M KPYrOBOI'O
BuTKa). OmbIT Dpcrena.

Cuna Amnepa, e€ HalpaBJIEHUE U MOJYJIb.

12



Cuna Jlopenna, e€ HampaBleHHE M MOIYJb. J[BU)KEHHE 3apsyKEHHOW YacTUIBl B
OJIHOPOJJHOM MarHUTHOM noJie. Pabora cuibl Jlopenua.

MaruutHoe nosje B Beuectse. eppoMarHeTuky, napa- 1 1MaMarHeTUKH.

TexHHUYeCKHE yCTPOMCTBA M TEXHOJIOTMUECKHE IIPOLIECCHI: IPUMEHEHHE ITOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOH, YCKOpUTEIN
3JIEMEHTapHBIX YaCTHL.

Hemoncmpayuu.

KapruHa /AMHHMH MHAYKUMM MarHuTHOIO IIOJIA IIOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KaptuHa JMHUN MarHUTHOM MHIYKIUM TOJS JJIMHHOTO IIPSAMOrO IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBO/IHUKA, KATYILIKH C TOKOM.

B3aumopneicTeue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

JeiictBue cumbl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

Habumronenne ABM>KEHUS ITy4YKa JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIMN AeHCTBUS 3TIEKTPOU3MEPUTENIEHOIO IPUOOPa MAarHUTOIEKTPUUECKONH CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanye MarHUTHOTO TOJISL IOCTOSIHHBIX MArHUTOB.

HccnenoBanue CBOWCTB (heppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuinbl AMmepa.

W3y4eHne 3aBUCUMOCTH CHJIbI AMIIEPA OT CHUJIBI TOKA.

Omnpenenenne MarHUTHON MHIYKIIUU Ha OCHOBE M3MEpPEHUs CHIIbI AMIiepa.

Tema 5. dnexkmpomaznumnan UHOYKYUs.

SBnenue snexTpoMarHuTHOM MHAyKIMH. [loTOk BekTopa MarHuTHOM MHAyKIMH. DJIC
MHAYKIHMH. 3aKOH 2IEKTpOMarHuTHO! nHAykuu Papanes. Buxpesoe anexkrpuueckoe noie. Toku
dyxo.

O/1C nHAYKIMK B IPOBOAHMKE, IBUKYIEMCS B OJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktnBHOCTh. Karyllka WHAYKTUBHOCTM B LENHM IOCTOSHHOIO TOKa. fIBieHune
camouHaykiuu. 3J[C caMOMHAYKIINH.

OHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoicTBa U TEXHOIOTMYECKHUE IPOLECCHI: MHAYKLIMOHHAS [1€4Yb, COJICHOU,
3alUTa OT SJEKTPU3ALUH TeJ NP ABHKEHUN B MAarHUTHOM T10J1€ 3eMJIH.

Hemoncmpayuu.

Habmroienue siBieHus 31eKTpOMarHuTHOM WHIYKITHH.

Hccnenosanue 3aBucumocty DJ{C MHAYKINN OT CKOPOCTH U3MEHEHHUSI MArHUTHOT'O ITOTOKA.

ITpaBuio Jlenna.

[Tanenne MaruuTa B aJIOMHHHEBOH (MeIHOI) TpyOe.

SIBlieHME CAaMOMHIYKIIUH.

Hccnenosanue 3aBucumoctu J/]C caMOMHAYKIIMK OT CKOPOCTH MU3MEHEHMS CHJIbI TOKA B
LEeMu.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npaKmuKym.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Onpenenenne MHAYKIMA BUXPEBOI'O MarHUTHOT'O TOJIS.

HccnenoBanue sBICHUS CAMOUHYKIUH.

COopka MOEemH IEKTPOMAarHUTHOTO TeHepaTopa.

Paspnen 5. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.
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Konebatenbnas cuctema. CBOOOIHBIE KOJIEOAHHUS.

['apmonnueckue  konebanus. KunHemaTnueckoe M JAMHAMHUYECKOE  OMMCAHUE.
DHepreTUYecKoe onucaHue (3aK0H COXpaHEHUsI MEXaHUUECKOW SHEeprun ). BbIBOI TMHAMUYECKOTO
OMMCAHUS TAPMOHUYECKHUX KOJIeOaHHM U3 UX SHEPTeTUYECKOr0 U KWHEMaTHYeCKOTO OMMCAHMUS.

Ammuutyna u (asza konebGanuii. CBsi3b aMIUIMTYAbI KOJeOaHMH MCXOAHOM BEITHMYUHBI C
aMIUIUTYIaMU KosieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora konebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEMaTHYECKOTO
MmasiTHUKa. [lepron cBoO6OAHBIX KoNeOaHUN MPYKMHHOTO MasiTHUKA.

[TonsiTHe 0 3aTyxaromux KonedaHusx. BeiHyxneHusie koneOanus. Pezonanc. PezonancHas
KpuBas. BiusHue 3aryxanus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOaHUSI.

TexHuuyeckue yCTpONCTBA M TEXHOJIOTMUECKHE IPOLECChl: METPOHOM, Yachl, Kaueiw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch KojaebaTebHOr0 ABUKCHHUS.

Hab6mronenre He3aBUCMMOCTH TIEPHO/Ia MaJIbIX KOJIeOaHU rpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyxaromux KojaeOaHui ¥ 3aBUCUMOCTH MepHoJa CBOOOTHBIX KoJeOaHUu
OT COIIPOTHUBJICHHUS.

HccnenoBanue konebaHWl Tpy3a HAa MAacCCUBHOW IMpPYXKHHE C Ielbi0 (OPMUPOBAHUS
MPEJICTaBICHUA 00 UeaTbHON MOJICIN TIPY)KHHHOTO MasTHHUKA.

3aKOH COXpaHEeHHsI SHEPTUHU NpU KoieOaHusX rpy3a Ha MpYyKUHE.

HccenoBaHue BRIHYKICHHBIX KOJICOAHHIA.

Habmioienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenue nepuoia cBOOOAHBIX KOJEOaHUNH HUTSHOTO U IPY>KMHHOTO MasiTHUKOB.

N3yuenune 3aK0HOB JIBIXKEHHS Tella B X0/1€ KoJieOaHUH Ha YIIPyroM IoJiBece.

N3yuenue ABMKEHUS HUTSHOTO MAsITHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMILUIUTY IbI 3aTyXAOMINX KOJIeOaHUi.

WccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. dnexmpomazHumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJIEOAHUSI B HUJI€ATHHOM
konebatenbHOM KOHType. Popmyna Tomcona. CBs3b aMIUIUTYIBl 3apsaja KOHAEHcaTopa C
aMIUTUTYJION CHJIBI TOKA B KOJIEOATEIIHHOM KOHTYPE.

3aKOH COXpaHEeHHsI SHEPTUHU B HI€aTbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxaromuye DJIeKTPOMarHuTHbIE KojeOaHus. BBIHYXICHHBIE DJIEKTPOMArHUTHBIE
KoJie0aHusl.

[TepemenHbi TOK. MOIIHOCTh NEPEMEHHOrO TOKA. AMIUIUTYIHOE U JICHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSHKEHUS TP Pa3TUIHON (opMe 3aBUCIMOCTH TIEPEMEHHOTO TOKa OT
BpPEMEHU.

CunycouganbHbId IEPEMEHHBIN TOK. Pe3uCTOp, KOHIEHCATOP U KATYIIKA WHAYKTUBHOCTH
B IIEMY CHHYCOUJAJIBLHOIO MEPEMEHHOTO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHUH.

Wneanvubiii Tpanchopmatop. [Ipon3BoacTBo, mepeaadya U MOTpeOieHHuE IIIEKTPUIECKON
SHEPTHH.

DKOJIOTUYECKUE PUCKHU TPU TPOU3BOJACTBE 3JEKTpodHEepruu. KynbTypa HCMIOIb30BaHUS
AJIEKTPOIHEPTHH B MMOBCEAHEBHOMN KU3HU.

TexHuueckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHl: AJIEKTPUUYECKUNA 3BOHOK,
reHepaTop NepeMEHHOro TOKa, JIMHUU 3JIEKTpoIiepeiay.

Hemoncmpayuu.

CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

3aBUCHMOCTh YaCTOTHI CBOOOIHBIX KOJIeOaHU OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.
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OcuusuiorpaMMbl 3JI€KTPOMAarHUTHBIX KOJIEOaHHH.

['eHepaTop He3aTyXalIIUX IEKTPOMArHUTHBIX KOJIeOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BriHyxaeHHbIe CHHYCOUIaTbHbIE KOJIeOaHUsI.

Pesucrop, karymika HHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH [IEPEMEHHOIO TOKA.

Pe3onanc mpu mocneaoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM HHIYKTUBHOCTU U
KOHJIEHCATOopa.

YCTpoiCTBO U IPUHITUIT ACHCTBUS TpaHchopmaTopa.

Mogenb TMHAN 3IEKTPOIIepeadH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npAaKmMuKym.

Wzydenue tpanchopmaropa.

HccnenoBanre MepeMEHHOI0 TOKa 4epe3 MOCieI0BaTEeIbHO COSAMHEHHbBIE KOHIEHCATOD,
KaTyILKYy U PE3UCTOD.

Habmtoienue 3meKTpoMarHuTHOTO Pe30HaHCa.

HccnenoBanue padboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbLE 60JIHbL.

MexaHuueckue BOJIHBI, YCIOBHUS HX pacnpocTpaHeHus. [lonmepeuHble UM IpOJOJIbHBIE
BoJIHBL. [lepuon, ckopocTs pacrnpocTpaHeHHs U AJuHA BOJIHBI. CBONCTBA MEXaHUYECKUX BOJIIH:
OTpakeHHe, IpeIoMIICHUE, UHTephEPEHITHS U AU(PAKITHSL.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[IymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

DONEeKTPOMarHUTHBIE BOJHBI. YCJOBHSI M3ITy4eHHUS SJEKTPOMArHUTHBIX BOJIH. B3anMuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  JJIEKTPOMarHUTHBIX  BOJIH: OTPaXEHHE, IPEIOMIICHHE, IOJISIpU3ALNS,
uHTepdepeHus 1 TudpaKius.

[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHIMIIBI pagUOCBA3H U TeNEeBUACHUA. Pagronokanus.

DNeKTPOMarHUTHOE 3arpsi3HEHNE OKPYXKAroIIeH Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIBHBIE MHCTPYMEHTHI,
pagap, paauoNpuUEMHUK, TeEJIEeBU30p, aHTeHHa, TenedoH, CBY-meusb, ynbTpa3BykoBas
JMarHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U paclpoOCTPaHEHHUE ONEPEUHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIeOaHHHA.

Habmroienue orpaskeHus: U NpeioMIIeHHsS] MEXaHUUECKHUX BOJIH.

Habmonenue nnrepepeHnu 1 1uppakiiuu MEXaHHUECKUX BOJIH.

AKYCTHYECKHI1 pe3oHaHC.

CBolicTBa yabpTpa3ByKa U €ro IPUMEHEHHUE.

Habmroienue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJOM M YacTOTOU
KoJie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpakK€HUE, MpeIoMIICHHE,
noJsipuzanus, Tudpakuus, nHTepdepeHuus.

O6HapyxeHrne HHPPaKPaCHOTO U YIBTPA()HOIETOBOTO U3TyUCHUMN.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuKym.

N3ydenune napaMeTpoB 3BYKOBOIl BOJTHBI.

N3ydeHne pacrpocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.
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IIpssMOoNMHENHOE pacIpOCTpaHEHUE CBETa B OJHOPOMHOM cpene. JIyd cBera. TodeuHbIi
VCTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHne HM300pakeHUl B IIIOCKOM
3epkaiie. Chepuueckue 3epkaa.

[Ipenomnenue cBera. 3akOHBI MpEIOMJICHUS CBeTa. AOCOJIOTHBIM  IOKa3aTesb
npenomiieHuss. OTHOCUTENBHBIM IOKa3areiab NpesoMieHHs. IIoCTOSHCTBO 4acTOTHI cBeTa U
COOTHOLLIEHHUE JUIMH BOJIH IIPU MEPEXO0/IE€ MOHOXPOMATUYECKOTO CBETA YEpEe3 IpaHuUlly pas3zaeia
JBYX ONITHYECKUX CPEZ.

Xon nyueit B mpusme. ucnepcus csera. ClioxHBIH cocTaB Oenoro cera. Liger.

ITostHOE BHyTpeHHEe oTpakeHue. IIpenenbHbIi yroi MoMHOro BHYTPEHHETO OTPAKEHUS.

Cobuparomue M paccewBaromue JUH3bL. ToHKas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTUYECKasl CHUJa TOHKOM JIMH3bI. 3aBUCUMOCTb (DOKYCHOI'O PAaCCTOSHUS TOHKOH cepudeckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO IT0Ka3aTeNs IPEIOMIICHHS.

®opmysa TOHKOH JIMH3BIL. Y BEIMYECHHE, AaBAEMOE JIMH30M.

Xona syya, IpOoIIEIIIEro JIMH3Y IO/ IPOU3BOJIbHBIM YIJIOM K €€ IJIaBHOW ONTUYECKON OCH.
[TocTpoenne n300pa>keHU TOUKU U OTPE3Ka MPSAMO B COOMPAIOIUX U PACCEUBAIOLINX JIMH3AX U
UX CUCTEMaXx.

Ontuueckue npudopsl. Paspematomnias cnocoOHOCTh. [71a3 Kak onTUYecKasi CUCTEMA.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIIOBUS
HaOJII0IeHNSI MAKCHMYMOB 1 MUHIMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT IBYX KOTE€PEHTHBIX
UCTOYHUKOB. [Ipumeps! Ki1accuueckux UHTEP()EPEHLIMOHHBIX CXEM.

Hudpaxknus ceera. [udpaxuuonnas pemérka. YcioBue HaOMIOAEHHUS TJIAaBHBIX
MaKCHUMYMOB IIPH MaIEHUY MOHOXPOMAaTHYECKOT0 CBETa Ha NU(PAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHHuecKkne YCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHl: OYKH, JyIa, IEPUCKOI,
¢doToannapat, MUKPOCKOII, TPOEKIIMOHHBIN arnmapar, IpOCBETIECHUE ONTUKH, BOJJOKOHHAsl ONTHKA,
TU(pPaKIMOHHAS pelIéTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeioMIIeHUs CBETA.

HaG:roeHue nmoiHoro BHyTpeHHEro oTpakeHust. Mojiens cBeToBoIa.

HccnenoBanue xo/1a CBETOBBIX ITYYKOB YepPe3 IJIOCKONAPAIIIENbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6mronenue untepdepeHium cera.

HaOironenne nBETOB TOHKHUX TUIEHOK.

Habmonenue nugpakiuu ceera.

N3ydenne AuppakIIMOHHON PEIIETKH.

Habmonenne nudpakiimoHHOTO CIIEKTpa.

Hab6nronenue aucnepcun cBera.

Habmronenue nosisipu3anuu cBeTa.

[TprMeHeHre NoISPOUI0B ISl U3YUEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuxym.

H3mepeHnue nokasaress npeaoMIICHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHHSI OT BEIecTBA (HAa MPUMEPE KHUIKUX
JIUH3).

N3mepenue pOKyCHOTO pacCTOSIHUS PACCEHBAIOIIUX JIHH3.

[Tony4yenne n3o0paxeHus B CUCTEME U3 IUIOCKOTO 3epKaa U JINH3BI.

[Tony4yeHnue n300paxkeHus: B CUCTEME U3 JBYX JIMH3.
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KoHcTpyrpoBaHue TEIECKOMMYECKUX CUCTEM.

Habmonenue nudpakuuu, nHTepdEepeHNH U TOISpU3aIIH CBETA.

N3ydeHne noyasipu3aluy CBETa, OTPAXKEHHOIO OT NOBEPXHOCTU AUAJIEKTPHKA.

W3ydenue nnTepdepeHIiuu J1a3epHOro U3JIy4eHUs Ha ABYX ILIESIX.

Hab6mtonenue nucnepcuu.

Habmronenue u uccienoBanue nudpakiinoHHOTO CIEKTpA.

N3mMepenne 1iMHbI CBETOBOM BOJIHBI.

[Toyuenue criekTpa U3My4eHHUs] CBETOMO/IA TIPU TOMOIIH TU(PAKIIMOHHON PEerIETKH.

Pa3nes 6. OcHOBBI cienIUAJILHOM T€OPUH OTHOCUTEIbHOCTH.

['paHuLBl TPUMEHMMOCTH KIIACCMYECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW ~ uHTepBai.  IIpeoOpaszoBanms  Jlopenma.  YcioBue
OPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMe/IJIeHHUE BPEMEHU U COKpallleHue
JUTVHBL.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13b MacChl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKON YaCTULIBl. DHEPIHs OKOSI.

TexHuuyeckue yYCTpPOHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: CIYTHUKOBbIE NPUEMHUKH,
YCKOPUTEIHN 3apsHKEHHBIX YaCTHII.

Y4eHn4ecKnuid HIKCIIEPUMEHT, 1a00paTOpHBIE pabOThI, MTPAKTHKYM.

Onpenenenre UMIyabCa U SHEPTUU PEISITUBUCTCKUX 4YacTUIl (10 (ororpadusiM TPEeKoB
3apsKEHHBIX YAaCTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. KopnyckynapHuo-6011086011 Oyanausm.

PaBHOBeCHOE TeIUIOBOE M3JIyueHHE (M3TydyeHHe aOCOIIOTHO 4YEPHOro Tena). 3aKoH
cMemenust Buna. ['unoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPTHs U UMITYJIBC (POTOHA.

®oroaddext. Onpitel A. I'. CroneroBa. 3akoHs! poToddhdexra. YpaBHeHne DiHIITEHHA
s porodddexra. «KpacHas rpanuna» Gororddexra.

JlaBneHue cBeta (B 4YAaCTHOCTH, JaBJIEHHE CBeTa Ha aOCONIOTHO NOTJIOMIAIOIIYI0 M
abCoIIIOTHO OTpaskarollyto noBepxHocTh). OnbiTh I1. H. JleGenena.

BonHoBble cBoiicTBa yactun. Bonubl ne bpoiura. [InvnHa BosHBI e bpoinsg u pasmepsl
00J1aCcTH JIOKaU3aMK ABIKYIIeicsa yacTuibl. KopmyckynsipHo-BoHOBOM AyanusM. Judpakuus
AJIEKTPOHOB Ha KpUCTAJLIAX.

Criermnduka n3mepenuit B Mukpomupe. CootHoleHus HeomnpeaenéaHoctei I elizendepra.

TexHuuyeckue ycTpoWcTBa M TEXHOJIOTMYECKHE IMPOLECCHI: CIIEKTPOMETP, (POTOIIEMEHT,
¢doTonaTUnK, TYHHEITbHBIH MUKPOCKOII, COJIHEUHAas OaTapesi, CBETOIUO/.

Hemoncmpayuu.

D010 heKT Ha YCTAaHOBKE C IIMHKOBOH TIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdekTa.

HccnenoBanue 3aBUCUMOCTH COIIPOTUBIIEHUS MOIYIPOBOAHUKOB OT OCBEIIEHHOCTH.

CBeToauoI.

Conneunas Oatapes.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

Hccnenosanue poropesucropa.

N3mepenne nmocrosinHoil [lmanka Ha ocHOBe nccnenoBanus Gporodddexra.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA YEPE3 CBETOANO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

OnbITH IO UCCIEIOBaHUIO CTpOoeHUs aToMma. [Tnanerapuas mozaens atroma Pesepdopaa.

[Toctynatel bopa. U3nmyuenue u mornomieHrne GOTOHOB MPHU MEPEXoe aToMa C OJHOTO
YPOBHsI SHEPTUU Ha APYTOH.
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Bunel ciektpoB. CeKTp ypoBHEN 3HEPTUH aTOMa BOAOPOJA.

CnioHTaHHOE U BBIHY)KJEHHOE H3JlyueHue cera. Jlasep.

TexHudyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CIEKTPaJIbHbIM aHAJIN3
(criexTpockoI), 1a3ep, KBAHTOBBIM KOMIIBIOTEP.

Hemoncmpayuu.

Mopguenb onbiTa Pezepdopaa.

Habnronenne nuHeHyaThIX CIIEKTPOB.

VY CTpOICTBO U AEUCTBHE CUETYMKA MOHU3UPYIOIIUX YaCTHULL.

Onpenenenye JUIMHBI BOJIHBI JIA3€PHOTO U3JIY4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomul, nPAKMUKyMm.

Hablnronenue nuneiyaToro crexkTpa.

HccnenoBanue CreKTpa pa3peKEHHOr0 aTOMapHOIO BOJOPOAA U M3MEPEHUE NOCTOSTHHOU
Punbepra.

Tema 3. Qusuka amomHo20 A0Pa U J1EMEHMAPHBLIX YACHUY,.

Hyxnonnas moxens simpa I'eiizendepra—MBanenko. 3apsn sapa. MaccoBoe 4uciio sipa.
N3oTomnsl.

PaguoaxktuBHOCTE. Anb(a-pacnaj. DJIEKTPOHHBIM M NMO3UTPOHHBIN OeTa-pacnaia. ['amma-
U3JIy4EHUE.

3aKOH paJUMOaKTHBHOrO pacnaaa. PaavoaktuBHble u30TONbl B mpupoge. CoiicTBa
VMOHM3UPYIOLIETO U3JIy4eHHs. BiausHue pagroakTHBHOCTH HA KUBbIE OpraHu3Mbl. ECTECTBEHHBIN
¢don uznyuenus. [lozumerpusi.

OHeprus cBs3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl sapa.

Anepubie peakuuu. Jlenenne wu cuHte3 snep. SAnepHsle peaktopbl. IIpobGiemsl
YIPaBIAEMOr0 TEPMOSACPHOTO CHHTE3a. OKOJIOIMYECKHME AaCIEKThl pPa3BUTUS  sIEPHOMU
SHEPreTUKHU.

MeToapl perucTpaluy U UCCIEA0BAHNS SIIEMEHTAPHBIX YaCTHLI.

@yHIaMEHTAIBHBIE B3aUMOJCUCTBUA. bapnoHbl, Me30HBI U JenToHHI. [IpencraBnenue o
CranpaptHoil Moaenu. KBapk-TirooHHast MOJEINb apOHOB.

®usuka 3a npeaenamu CtannapTHON Mojenu. TEéMHast MaTepust U TEMHAs SHEPIHsL.

EnuncTBO u3nveckoil kKapTHHBI MUpA.

TexHuuyeckue ycTpoiicTBa M TEXHOJIOIMUYECKHE IMPOIIECCH: JO3UMETp, kamepa BuibcoHa,
SJIEpHBIA  PEaKkTop, TEPMOSIIEPHBIM peakTop, aromMHas Oom0a, MAarHHUTHO-PE30HaHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBanue TpekoB 4acTUll (110 TOTOBBIM doTorpadusim).

HccnenoBanue paJuoakTUBHOTO (DOHA C MCIIOJIB30BAHUEM JI03UMETPA.

N3yuenune normomenns 6eTa-4acTUI] ATFOMUHAEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Oranbl pa3BuTUs actpoHoMu. [IpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMUH.
[TpruMeHUMOCTb 3aKOHOB (PU3UKH 11 OOBSICHEHUS IPUPOJIEI KOCMUUYECKUX OOBEKTOB.

Metonbl acTpOHOMHYECKMX HccieoBaHui. COBpEMEHHBIE ONTHYECKHE TEJIECKOIIbI,
paIuoTeNecKonbl, BHEaTMOC(hEpHasi aCTPOHOMHUSI.

Bun 38€31H0r0 HeOa. Co3Be3nus, ipkue 3BE3/1bl, IAHETHI, UX BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Counniie. ConHeyHas akTUBHOCTh. Mictrounuk sHeprun CoHua u 3BE37.

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKU. JlarpaMma «CeKTpaJIbHbII KJIacc — CBETUMOCTb».
3BE3bI IIIaBHOM IMOCIIEIOBATEILHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTEY JUIS 3BE3]1 IJIaBHOU
NoCJeA0BaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHBIE MPEACTABICHUS O
IIPOUCXO0XKACHNN U 3Botonuu CosHIA U 3BE31. DTaIbl )KU3HU 3BE3 L.

18



Muneunsiii [Tyts — Hama I'anaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. YEpHbIE AbIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Paz6eranme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macimrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

Habmroienus 38€31H0ro He6a HEBOOPYKEHHBIM I1a30M C UCIIOJIb30BAHUEM KOMITbIOTEPHBIX
NPUIIOKESHUH JJ1s OTIPE/ICIICHUS TTOJIOKEHHU HEOECHBIX 00BEKTOB HA KOHKPETHYIO IaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moiaymapus 1 sipkue 3BE3/bl.

Habmonenus B Teneckon JIyHsl, IUIaHET, TYMaHHOCTEHN U 3BE3/IHBIX CKOIUIEHUH.

Du3nYeCKHl MPAKTHKYM.

Crioco0b1 n3MepeHus: GU3NYECKUX BEITHMYUH C UCTIONB30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCUTEJIbHbIE  IOTPEIIHOCTH  M3MEpeHUuN  ¢u3nueckux BeauyuH. OLEeHKa TIpaHUl
MOTPEIIHOCTEH.

[IpoBeneHre KOCBEHHBIX U3MEPEHUH, UCCIIEIOBAHUN 3aBUCUMOCTEN (PU3NUECKUX BEITUYMH,
MPOBEpKa MPEAIOKEHHBIX THIMOTE3 (BHIOOP M3 paboT, OMUCAHHBIX B TEMAaTHYECKHX pa3fenax
«Y4eHUUYECKHUI IKCIIEPUMEHT, JIA0OPATOPHBIE PAOOTHI, IPAKTUKYM).

O000maroniee NOBTOpEeHHUeE.

O6oOmerne W cUCTeMaTH3alMsl  COJIEp)KaHWsS — pa3/ieloB  Kypca «MexaHuKay,
«MonekynsipHas ¢u3MKa U TEPMOJUHAMHKA», «DIEKTpoauHamuKkay, «KoneOGaHus U BOJHBDY,
«OCHOBBI CHEIMAIbHON TEOpUU OTHOCUTENbHOCTHY», «KBaHTOBas (Qusuka», «IIEeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3uku u acTpOHOMUM B IKOHOMHYECKOM, TEXHOJOTMYECKOW, COIIMAIIBHOW U
TUYECKOH chepax AeaTeIbHOCTH Yell0OBeKa, pOJib U MECTO (PU3UKH M aCTPOHOMHUU B COBPEMEHHOM
HAay4YHOW KapTHHE MHpa, 3HAUYEHHE OIMHCATEIbHOW, CHUCTEeMAaTU3UPYIOIIEeH, OOBSICHUTEIHLHON U
IPOTHOCTUYECKON (YHKUUH (U3NYECKON Teopuu, poiib (GU3NYecKoil Teopuu B (POPMUPOBAHUU
MpEJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpPa B 001LEM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NPEACTABIECHUN O IPUPOJIE.

Me:xknpeameTHbie CBSI3H.

N3yuenne kypca ¢puzuku yriayonéHHoro ypoBHs B 11 kitacce ocymiecTBIseTcs ¢ yu4€ToM
COJIep)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnule noHAmMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIIEHUE, Hay4YHBIA (hakT, rumore3a, (Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HaOIOIaeHHE,
HKCIEPUMEHT, MOJIETUPOBAHUE, MO/IENb, U3MEPEHHE, TOTPEIIHOCTU U3MEPEHUH, U3MEPUTEIIbHbIE
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: penieHre cucteMbl ypaBHeHHH. Tpuronomerpuueckue QyHKIUU: CUHYC,
KOCHUHYC, TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOKIAECTBO. BekTopbl M HX
MPOEKIIMM Ha OCU KOOpAMHAT, CIOKE€HUE BEKTOpOB. [Ipou3BonHbIE 37eMEHTapHBIX (DYHKLIHH.
[Tpu3Haku Mo 00Ms TPEYTOJIbHUKOB, ONPEAeTICHHUE TUIOMAAN TUIOCKUX GUTYp U 00BEMa Tell.

buonozua: >nekTpudeckue sIBICHUS B )KUBOW MPUPOJE, KoJiebaTeabHbIe IBUKEHUS B )KUBOI
IPUPOZE, SKOJIOTMYECKHE PUCKM TpU IPOU3BOJACTBE DJIEKTPOIHEPTUH, HIIEKTPOMATHUTHOE
3arpsi3HEHUE OKPYXKAIOIIEW Cpelbl, yAbTPa3BYKOBash JUArHOCTHMKA B MEIULMHE, ONTHYECKHE
SIBJIEHUS B )KUBOU IPUPOJIE.

Xumua: CTpOEHHME aTOMOB M MOJIEKYJ, KpPUCTaJUIMYECKass CTPYKTypa TBEPIBIX Ted,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

T'eocpagpusa: marHUTHBIC TIOJIFOCA 3E€MJIH, 3aJIC)KHM MarHUTHBIX Py, POTOCHEMKA 3EMHOM
MOBEPXHOCTH, cericMorpad.
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Texnonocua: NPUMEHEHUE ITOCTOSTHHBIX MAarHUTOB, 2JIEKTPOMAarHUTOB, JJIEKTPOJABUIATEIb
SxoOu, reHepaTop MEPEMEHHOIO TOKA, HWHAYKIHOHHAs Ie4yb, JHHUM 3JIEKTpolepeaad,
AIIEKTPOABHUraTeNb, pajgap, paaAUONPUEMHHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
yJIBTPa3ByKOBasl IUArHOCTHKA B TEXHUKE, IPOCKLHMOHHBIM anmnapar, BOJIOKOHHAs OITHKA,
coJHeyHast OaTapesi, CIIyTHUKOBBIC IPUEMHHKH, SJIEpHAst YHEPTeTUKA U HKOJIOTUIECKUE ACTIEKThHI
€€ pa3BUTHSL.

IIVIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA INIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3y/abTaThl OCBOCHUs yuyeOHOro mpeamera «DU3uKay J0JKHBI OTpaXxaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULMUEH JMYHOCTH, CHCTEMOM ILICHHOCTHBIX OPHMEHTalUi, ITO3UTUBHBIX BHYTPCHHMX
yOexaeHU, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  pPOCCHIICKOro  oOIIecTBa,
paclIupeHre KU3HEHHOTO OIbITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3aLUNA OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEILHOU EATEIbHOCTH, B TOM YUCIIE B YaCTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:
e CcOpMHPOBAHHOCTh TPAKIAHCKOW MO3ULMK OOydYaroIlerocs Kak aKTHUBHOTO H
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;
® [IPUHATHE TPAJAULUOHHBIX OOIIEUYETOBEUECKUX I'YMAHUCTUYECKUX U JEMOKPAaTUYECKUX
IICHHOCTEIA;

® TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpEcax I'Pa’kJaHCKOIro OOILEeCTBa,

y4acTBOBaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHU3aluy;

e YMEHHME B3aUMOJCICTBOBATh C COLMAIBHBIMM HHCTUTYTAMU B COOTBETCTBHHM C HX

(GYHKIUSAMU 1 Ha3HAUEHUEM;
® TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOH EATEIBHOCTH.
NATPHOTHYECKOI0 BOCIIUTAHNSA:
e c(pOopMHPOBAHHOCTb POCCUNCKOMN IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTH3MA;
® [ICHHOCTHOE OTHOIIECHHE K I'OCYAApCTBEHHBIM CHMBOJIAM, JOCTHKEHHSM POCCUHCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBCHHOI0 BOCIIMTAHHUSA:
e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOI0 IIOBE/ICHUS;
e CrocOOHOCTH OLIEHMBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PELLICHUS, OPUEHTUPYSCh
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH, B TOM YHUCJIE B IEATEIBHOCTH YUEHOTO;
® OCO3HaHHE JUYHOI'O BKJIaJa B IOCTPOCHHE YCTOMYMBOTO Oy IyILETO.
3CTETHYECKOr0 BOCIIUTAHMS:
e HCTETHYECKOE OTHOLIEHHWE K MHPY, BKIHOYass DOCTETUKY HAy4YHOTO TBOPYECTBA,
npucyuiero Gpu3nyeckon Hayke.
TPYAOBOI0 BOCIIUTAHUA:
® [UHTEpeC K pa3nuyHbIM cepam MpodecCHOHATBHONW AEATeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (DU3MKON U TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOP OymyIeit
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

® TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPa30BaHUIO B 007IacTH (PU3UKHU Ha

IPOTSKEHUH BCEH KU3HU.
IKOJTOTHYECKOr0 BOCIIMTAHUA:

e Cc(hOPMHUPOBAHHOCTb HKOJIOTHYECKON KYIbTYphl, OCO3HAHHE TJIOOAIBHOTO XapakTepa

9KOJIOTUYECKHUX MPOOIIeM;

¢ IUIAHMPOBAHME U OCYLIECTBICHUE JCHUCTBUN B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HaHUSA

L[eJIe YCTOMYMBOIO Pa3BUTH YEIIOBEYECTBA;
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paciipCHUC OIbITa ACATCILHOCTU 3KO0JIOTHYeCKOM HaIpaBJICHHOCTU Ha OCHOBC
HUMCIOIIUXCA 3HAHWH 110 (bHSI/IKe.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HU3MUECKOI HAYKU;
OCO3HAHUE IIEHHOCTHM HAYyYHOM JEeATEIbHOCTH, T'OTOBHOCTH B MPOIECCE H3YUYCHUS
GU3MKK  OCYIIECTBISATh  NPOSKTHYKD U HCCIEAOBATENbCKYI)  JEATEIBHOCTh
WHJUBUIyaJIbHO U B IPYIIIIE.

METANPEAMETHBLIE PE3YJIbTATHBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
ba3zoBble Jjornueckue JeicTBUSA:

CaMOCTOSITENIbHO (POPMYIUpPOBaTh U AKTyaJIM3UpPOBaTh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPENENATh eI AESITEIBHOCTH, 331aBaTh IIAPAMETPbl U KPUTEPUU UX JTOCTUKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX (DU3MUYECKHX
SABJICHUSIX;

pa3pabaTeiBaTh IJJaH pelleHus npoOjeMbl ¢ Y4€TOM aHajau3a HMEIOLIUXCS
MaTepHaAIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPAWHUPOBATh W BBIOJIHATH pabOTy B YCIOBHSX pPEaJbHOTrO, BHPTYaJIbHOTO M
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHS;

pa3BUBATh KPEaTHUBHOE MBIIUIEHUE NTPH PEILICHUH )KU3HEHHBIX POOIIEM.

Ba3oBbIe ncciaenoBaTenLCKHe 1eliCTBUA.

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMHI U METOAaMH (DU3HIECKON
HayKH;

BJIa/IETh HAaBBIKAMH Y4€OHO-HCCIIEI0BATENBCKON U MPOSKTHON AESITENFHOCTH B 001aCTH
bu3KUKH, CIHOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITENILHOMY TIOMCKY METOJIOB
pemieHus 3aaad  (PU3MYECKOTO COJEPIKAHUS, MPUMCHCHHIO PA3JIMIHBIX METOJOB
MTO3HAHUS,

BJIQJICTh BUJIAMHU JICATEIHHOCTH IO MOJYYECHUIO HOBOTO 3HAHHUS, €r0 WHTEPIIPETAIIHH,
peoOpa3OBaHUIO0 U IPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYAIUsIX, B TOM YHCIIE PU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBS3W M aKTyaJIM3UPOBATh 3aJ]ady, BBIJIBHTATh
TUIOTE3Y €€ pelIeHus, HAXOIUTh apTYMEHTHI 1715 JJ0Ka3aTelbCTBA CBOUX YTBEPKICHU,
3aJ1aBaTh MapaMeTPhl M KPUTEPHUH PEIICHUS,

AHATM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7aud pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;
CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIC 3a7]a4l B 00pa30BaTEIbHOMN NIEATETLHOCTH, B
TOM YHUCJIC TIPH U3yICHUH (PH3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTH 3HaHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEACITEIbHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE HJICH, TPEJIaraTh OPUTHHAIBHBIE MTOIXObl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIONINE aTbTEPHATHBHBIC PEIICHUSI.

Patora ¢ undopmaunmeii:

BJIQ/ICTh HABBIKAMU MTOTYYCHHS HMHPOPMAITUHU (PU3MUECKOTO COACPKAHUS U3 UCTOUHHUKOB
pPa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBJISATh MOUCK, aHAIU3, CUCTEMATU3ALMIO U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IMYHbIX BUAOB U (HOPM MpE/ICTaBICHMUS,
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OIICHUBATH JOCTOBEPHOCTH HH(OpPMAIIHH;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTraHU3AlMOHHBIX 3aJa4 ¢
coOmrofcHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHUEHBI,
pecypcocOepeKeHusl, MPaBOBBIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (DU3MUYECKOTO COJEP)KAaHUS B pa3IMYHbIX (opmarax ¢ y4éToM
Ha3Ha4YeHUS WHGOPMAIMK W IIEJCBOM ayIUTOPUH, BBIOMpas ONTHMAIbHYIO (OpMY
MPEJICTABICHUS U BU3YATH3AIHIH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (DU3UKH U BO BHEYPOUHOMH JIEATEIBHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IUKTEHI;
Pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3PEHUS C MCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB;

IOHUMATh U UCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW U UHUBHUYyaIbHON paboThI;
BBIOMPATh TEMAaTHKY ¥ METOJbI COBMECTHBIX JACUCTBUI C Y4ETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATH L€ COBMECTHOM [JEATEIBHOCTH, OPraHU30BBIBaTh U KOOPAMHUPOBATH
JEUCTBUS N0 €€ JOCTH)KEHHIO: COCTAaBJIATH IUIAH JEWCTBUH, PACHPENEIATh POJIA C
y4€TOM MHEHUH yYaCTHUKOB, OOCYX/1aTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OLIGHMBATh KayeCTBO CBOEr0 BKJaJa M KaXJOr0 Y4YacTHUKA KOMaHIbl B OOIIUI
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUIM;

npeJiaraTb HOBbIE MIPOEKTHI, OLEHUBATh UJIEU C NO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIAITh IO3UTUBHOE CTPATETMYECKOE ITOBEACHHME B PA3JIMYHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranusanus:

CaMOCTOSITEIIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JACATEIHHOCTh B 00JACTH (PU3UKHU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTh U ()OPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIaH PEIICHUs] paCYETHBIX M KAYECTBEHHBIX 3aj1ay, IUIaH
BBITIOJIHEHHS MPAKTUYECKON pabOThl C YYETOM HMEIOLIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHNM;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacIIMpSTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUI;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €T0, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
pelIeHuE;

OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (HOPMUPOBAHMIO W TPOSIBICHUIO JPYAWINH B 00IacTH (PHU3UKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalldsIM, BHOCUTb KOPPEKTUBBI B ACATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;
BJIAJCTh HABBIKAMM IIO3HABATEIBHOM pEe(PIEeKCHM KaK OCO3HAaHUS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN;
UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU [T OLIEHKH CUTYallMH, BBIOOpa BEPHOT'O PEIICHUS;
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHU)KECHHUIO;
IIPUHUMATh MOTHBBI M apIYMEHTBI JPYTHUX IIPHA aHAJIA3€E PE3YJIBTATOB AEATEIbHOCTH;
NPUHUMATh ce0sl, TOHMMAsl CBOM HEJOCTATKU U IOCTOMHCTBA;
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IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;
IPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OLIMOKU.

B mporiecce MOCTHXKEHHs JTHYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS IMPOTPaMMbI MO (husmke s
YPOBHS CpeaHero ooimero oOpa3oBaHus y 00ydJaOIUXCs COBEPUICHCTBYETCS AIMOLMOHABHBIN
UHTEJICKT, MPEIoIaralonmii chopMHUpOBaHHOCTb:

CaMOCO3HaHUS, BKIIOYAIONIETO CHOCOOHOCTh IMOHMMATh CBOE 3MOIMOHAIBHOE
COCTOSTHUE, BUJICTh HAIIPABIICHUS PA3BUTUS COOCTBEHHOW 3MOIIMOHATILHOU Cephl, OBITh
YBEPEHHBIM B cebe;

CaMOpPETYJIMPOBaHMS,  BKIIOYAIONIETO  CAMOKOHTPOJb,  YMEHHE  IPUHUMATh
OTBETCTBEHHOCTH 33 CBOE MOBEJICHUE, CIOCOOHOCTH aAalTUPOBATHCS K IMOITMOHATIHHBIM
U3MEHEHHSM U MPOSBISTh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOMICH CTPEMIICHHE K JOCTHKECHHUIO IICIIH U YCIEXY,
ONITHUMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATh, MCXO/ISI U3 CBOMX BO3MOXKHOCTEH;
OMIIATHH, BKJIHOYAIONICH CITOCOOHOCTh MOHUMATh 3MOIMOHAILHOE COCTOSHHE JPYTHUX,
YUUTBIBATh €r0 MPH OCYIICCTBICHUU OOINEHUS, CIOCOOHOCTh K COYYBCTBHIO U
COTIEePESIKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKJIFOUYAIONIMX CIOCOOHOCTh BBICTPAWBATh OTHOIICHHS C
JIPYTHMH JIFOJIbMU, 3a00TUTHCS, MIPOSIBJIATh HHTEPEC U pa3peniaTh KOH(IUKTHL.

I[MPEAMETHBIE PE3YJIbTATBI
K xonuy oOyuenus B 10 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIyOJEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

NOHUMAaTh pPOJIb (U3UKH B HKOHOMHYECKOH, TEXHOJIOTUYECKOH, 3KOJIOTHMYECKOH,
COLIMAJILHOW M ATHYECKON cdepax AesITeNbHOCTH YEJIOBEKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOI HayYHO! KapTUHE MUPA, 3HAUEHUE ONIUCATEIBbHOU, CHCTEMAaTU3UPYIOILEH,
OOBSCHUTENIBHON M MPOTHOCTUYECKON (QYHKIMM (QU3NYECKOW TEOpurM — MEXAHUKH,
MOJIEKYJISIPHOM (PU3UKU U TEPMOJIMHAMUKH, POJIb (PU3NYECKOH TeOpUr B POPMHUPOBAHUU
NpEeJICTaBICHUNA 0 PU3NYECKON KapTHHE MUPA;

pas3nyaTh yCIOBUS IPUMEHUMOCTH MOieel (PM3NYECKUX TN U MPOLECCOB (SABICHUMN):
UHepIHalibHas CUCTeMa OTcuéra, abCONIIOTHO TBEPJOE TEJO, MaTepuanbHas TOYKa,
PaBHOYCKOPEHHOE JIBUKEHHE, CBOOOIHOE MajieHHne, a0COIIOTHO yrnpyras aedopmarus,
abCOJIIOTHO YNpPyroe U aOCOIIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJIEH ra3a, )KUJKOCTH
U TBEPAOro (KpUCTAJUIMYECKOTO0) Tella, UJIeaNIbHbBIN ra3, TOYEUHBIH 3apsi, 0JHOPOJAHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTh ycinoBUs (TpaHMIlBl, OOJACTH) NPUMEHHUMOCTH (PU3NYECKUX 3aKOHOB,
MOHMMATh BceoOUIMil xapakTep (QyHIAMEHTAJbHBIX 3aKOHOB W OrPaHUYEHHOCTh
MCII0JIb30BaHUS YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh M OOBACHATH MEXAHWYECKHUE TPOIECCHl M SIBJICHHUSA, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBl MEXaHUKU (OTHOCHTEIBHOCTh MEXaHHYECKOTO
JBYDKEHUS, (OpMyNbl KMHEMAaTHKH PaBHOYCKOPEHHOTO JBMXKEHUS, MpeoOpa3oBaHUs
["anunes A CKOPOCTH U EpeMeNeH s, 3aKoHbl Hpl0TOHA, MPUHIINIT OTHOCUTEIBHOCTH
['anunes, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHBl COXPaHEHMsI UMIyJIbca U
MEXaHUYECKOM 3HEpPruu, CBsA3b pabOThl CUJIbI C U3MEHEHHEM MEXaHWYECKOM dHepruu,
yCIIOBHUS paBHOBECUs TBEPJAOro Teja), MPU STOM HCIOIb30BaTh MaTeMaTHYecKoe
BBIPQ)KEHUE 3aKOHOB, YyKa3blBaTh YCIOBHMS NPUMEHUMOCTH (DU3MUYECKHX 3aKOHOB!
npeoOpa3oBanuii [anumes, BTOPOro M TpeTbero 3akoHOB HpIOTOHA, 3aKOHOB
COXPAaHECHHs UMITYJIbCA U MEXaHUYECKOW YHEPIUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
aHAJTM3UPOBATh U OOBACHATH TEIUIOBBIC NMPOLIECCHl U SBJICHUS, UCIOIB3YsI OCHOBHBIC
nonoxenus MKT u 3akoHbI MOJIEKYISIPHOM (PU3UKU U TEPMOJIMHAMUKH (CBS3b IaBICHUS
WJICaIbHOTO Ta3a €O CpeAHEW KUHETHMYECKOM HHEpPrued TEeIUIOBOrO JABUKEHHUS U
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KOHILICHTpaLMEN €ro MOJIEKYJI, CBSI3b TEMIIEPATYPBI BEIIECTBA CO CPEAHEN KUHETUYECKOU
SHEprueil TEeIIOBOrO JBHYKEHHUS €ro 4YacTHUll, CBA3b JaBJICHMS HACAIBHOrO raza ¢
KOHIIEHTpALUEN MOJIEKYJ U €r0 TeMIEPATypou, ypaBHeHue MenaeneeBa—Knanerpona,
NEePBBIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS YHEPTHH B TEIIOBBIX MPOIIECCaXx),
IIpU 3TOM HCIIOJIb30BaTh MAaTEMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS
MIPUMEHUMOCTHU ypaBHeHUs1 MenaeneeBa—Knanelpona;

AHATM3UPOBATh M OOBSACHATH DJIGKTPUYECKHE SIBIICHUS, WCIONB3ysS OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOAMHAMUKH (3aKOH COXPaHEHHsI JIEKTPUUYECKOro 3apsija,
3akoH KynoHa, mOTEeHIIMaIbHOCTD AIEKTPOCTATUYECKOTO TOJISA, MPUHIIMIT CYTIEPIIO3UIINHI
ANEKTPUUYECKUX MOJIEeH, IPU 3TOM YKa3blBas yCIOBUS MIPUMEHUMOCTH 3akoHa Kyrnona, a
TaK)Ke MPAKTUYECKU BaKHBbIE COOTHOLIEHUs: 3aKOHbI OMa JIsi ydacTka Uend U JUIs
3aMKHYTOM 3JIeKTpudecKoi menu, 3akoH Jlxxoynsa—Jlenua, mpasmia Kupxroda, 3axoHbl
®dapanes 1S JJIEKTPOIU3a);

OMKCHIBATh (PU3MUECKUE MPOLIECCHl U SBJICHUS, UCIONb3ysS BEJIUYUHBL: MEepEMEIleHuE,
CKOPOCTh, YCKOPEHUE, UMITYJIbC T€Ja U CUCTEMbI Tell, CHJIa, MOMEHT CHJIbI, JaBJICHHE,
MOTEHIIMAIbHAS DHEPTUs, KUHETHYECKash JHEpPrus, MeXaHWdecKas sSHeprus, padora
CHJIBI, IEHTPOCTPEMUTENILHOE YCKOPEHHE, CUJIa TSKECTH, CUJia YIIPYTrOCTH, CUJla TPEHUS,
MOIIIHOCTb, SHEPT U B3aUMOJICHCTBUS Tella ¢ 3eMIEN BOIM3U €€ TOBEPXHOCTH, IHEPTHUS
yrnpyroit aepopmanuu Mpy>KUHBI, KOJMYECTBO TEIUIOTHI, a0CONIOTHAs TeMIeparypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSS SJHEPTHUS UACATLHOTO OJHOATOMHOTO T'a3a,
paboTa wueanbHOrO Tra3a, OTHOCHUTEIbHas BIaXHOCTh Bozayxa, KIIJ wumeanbHOrO
TEIUIOBOTO JIBUTATElsl; JIEKTPUUYECKOE I10JI€, HANPSHKEHHOCTD 3JIEKTPUYECKOrO IO,
HaIpsOKEHHOCTh TOJII TOYEYHOrO 3apsija WIM 3apsHKEHHOTO Iapa B BaKyyMe€ U B
JTURJIEKTPUKE, MOTEHLMAN 3JIEKTPOCTaTUYECKOrO TMOJs, Pa3HOCTh MMOTEHIINAJIOB,
ANIEKTPOJIBIIKYIAsl CUJIa, CHUJIa TOKA, HANpsDKEHHE, MOIIHOCTh TOKa, 3JEKTpUYecKas
€MKOCTb IIJIOCKOTO KOHJEHCATOpa, COIPOTUBIICHUE YUacTKa IEMH € 0CIIe10BaTEIbHBIM
U TapajuIebHBIM COEAMHEHUEM PE3UCTOPOB, DJHEPTUsl DIEKTPUUYECKOrO MO
KOHJIEHCATOpa;

00BSACHATH OCOOCHHOCTH MPOTEKaHUS (U3MUECKUX SIBICHUIN: MEXaHUYECKOE ABMKECHUE,
TEIJIOBOE ABMKCHHE YACTHI] BEIIECTBA, TEIIJIOBOE paBHOBECHE, OPOYHOBCKOE JIBUKEHUE,
nuddy3usi, ucnapeHue, KUIMEHWEe U KOHJICHCAllMsl, IUIABJIEHWE W KPUCTAJUTH3aIlUs,
HaIlpaBJIEHHOCTh  TEIUIONEPENayu, dSJEKTpU3alusi Tel, HKBUIOTCHIHAIBHOCTh
MOBEPXHOCTH 3apsXKEHHOTO MTPOBOJTHUKA;

MPOBOANTH MCCIICOBAHNE 3aBHCHUMOCTU OJHOW (DPM3MUYECKON BETUYHHBI OT APYroi C
UCIIOJIb30BAaHUEM TMPSIMBIX H3MEPEHUH, MpU HTOM KOHCTPYHUPOBATh YCTAHOBKY,
(UKCUPOBATh PE3YNHTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3WYECKMX BEIMYUH B BUJIC
rpadukoB ¢ y4€TOM aOCONMIOTHBIX MOTPEIIHOCTeH H3MEPEeHUM, AeNaTh BBIBOJBI IO
pe3ysbTaTaM MCCIIeI0BaHus;

MPOBOANTH KOCBEHHBIE M3MEpPEHUs (PUINYECKUX BEIMYWH, TMPH ITOM BBIOHPATH
ONTUMANBHBIA METOJ W3MEPEHHUs, OIEHHBATh aOCONIOTHBIE W OTHOCHUTEIHHBIE
MOTPEITHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPECHHU;

MIPOBOJIUTH OTIBITHI IO MTPOBEPKE MPEAJIOKEHHON THIIOTE3bI: IJIAHUPOBATH SKCIIEPUMEHT,
coOUpaTh HIKCIIEPUMEHTATIFHYIO YCTAHOBKY, aHATTM3UPOBATh MOJIYUEHHBIE PE3yIbTaThl U
JIeNIaTh BBIBOJI O CTaTyce MPEI0KEHHON THITOTE3bI;

coOnronarh mpaBuia 0e30MacHOro TpyJaa IMpH MPOBEICHUU HCCICIOBAHHMA B paMKax
y4e0HOr0 SKCIIEPUMEHTA, MPAKTUKyMa U Y4eOHO-HCCIEIOBATENBCKOW W TPOEKTHOM
NESTEIbHOCTH C MCIOJb30BAaHUEM HM3MEPUTEIbHBIX YCTPOWCTB U J1AOOPATOPHOIO
000pyIOBaHUs;

pemaTh pacu€THHIC 331291 C SIBHO 33JJaHHOM W HESIBHO 3aIaHHON (PU3HUECKOM MOJICTIBIO:
Ha OCHOBAaHWM aHaliM3a YCJIOBHUS OOOCHOBBIBATH BBIOOp (U3UYECKOW MOJIEIH,

24



OTBEUAIoIIe TPeOOBAHUAM 33/1a4H, IPUMEHATH (OPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYJIaThl (PU3WYECKUX TEOpUH MPH HCIOJIb30BAHUM MAaTeMaTHYEeCKHX METOJI0B
pelieHuss 3ajady, IMPOBOAWTH pacu€Tbl Ha OCHOBAHUM UWMEIOIIUXCS JIaHHBIX,
AQHAJIM3UPOBATh pE3yJbTaTbl M KOPPEKTUPOBATh METOJBl pEUIEHUsT C Y4ETOM
MOJIYYeHHBIX PE3YJIbTATOB;

pelaTh KauecTBEHHBIE 3a7auu, TpeOyrolre NpUMEHEHUs! 3HAaHUI U3 Pa3HbIX pa3/IesioB
Kypca (DM3WKHM, a TakKe WHTETpPAlMH 3HAHWW U3 JPYTUX TPEIMETOB ECTECTBEHHO-
HAay4YHOI'O IMKJIA: BBICTPAMBATH JIOTMYECKYHO LIEMOYKY pACCYKICHHM C OIOpOl Ha
W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBIICHHUS,

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl OOBSCHEHUSI OCHOBHBIX MPUHIUIIOB PaOOThHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOAUTH MPUMEPHI BKJIAJ[a POCCUUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHWE TIPOLIECCOB OKPYXKAIOIIEr0 MHpPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

aHAJIM3UpPOBAaTh W  OLIGHUBATh TMOCIEACTBUS OBITOBOM M  MPOU3BOJICTBEHHOU
JEATETLHOCTH 4YeJIOBEKa, CBS3aHHOM C (DU3MYECKUMHU TMpOIECCaMH, C MO3UIUH
3KOJIOTUYECKOU 0e30MacHOCTH, MPEACTABICHUI 0 paluroHaIbHOM
MIPUPOIOTIONB30BAHUH, @ TAKXKE Pa3yMHOM HCIOJIb30BAaHUU JOCTWKEHUUW HAyKd U
TEXHOJIOTHH JIJIs TalbHEHUIIero pa3BUTHS YEI0BEYECKOT0 00IIeCTBa;

MPUMEHSTH Pa3INYHBIE CTIOCOOBI pabOTHI ¢ MHPOpMAIel (U3HIECKOTO COJIEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMCHHBIX  HH(POPMAIIMOHHBIX  TEXHOJIOTUW, TIPU  OTOM
UCIIOJIb30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOIOTHH I TIOUCKa, TIepepaboTKu
U TPEIbSBICHUS YU€OHON U HAYYHO-TIOMYJSIPHON UH(POpPMALIUU, CTPYKTYPUPOBAHUS U
UHTEPIPETAMU HHPOPMAIINH, TTOTYYeHHOW M3 Pa3TUYHBIX UCTOYHHKOB, KPUTHUYECKU
aHAJIM3UPOBATH TMOJTy4aeMyl0 MH(POPMAIMIO U OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIONINXCS 3HAHUMN, TaK M Ha OCHOBE aHAJIN3a UCTOUYHUKA WH(OPMALINK;
MPOSIBJIATh OPraHU3allMOHHBIE M TIO3HABATENIbHBIE YMEHHUS CaMOCTOATEIHBHOTO
MpuoOpeTEeHUsT HOBBIX 3HAHUN B TIPOLIECCE BBHITIOJIHCHHUS TPOEKTHBIX M Y4eOHO-
HCCIIEIOBATENLCKUX PadoT;

pabotath B TPyMIME C HCIOIHEHUEM pPa3IUYHBIX COLMAIBHBIX POJICH, TIIAaHUPOBATH
paboTy Tpynmbl, paIMOHAIBHO pPaCHpPENesaTh JACSITENBbHOCT B HECTaHIAPTHBIX
CUTyalUAX, aJIeKBaTHO OLIEHUBATh BKJIAJ KaXJOTO U3 YYaCTHUKOB IPYIIIbI B pELHICHUE
paccMaTpuBaeMoi TPOOJIEMBI,

OpOSIBIISATE MOTHUBALMIO K Oyaymed mpodecCHOHANbHOW — JEATENBHOCTH IO
CIENUATLHOCTSIM (DPU3UKO-TEXHHUECKOTO MPODUIISL.

K koumy oOyuenust B 11 knacce npeIMETHbIE pe3yabTaThl Ha YriyOJIEHHOM YpOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHHI:

NOHUMAaTh pOJb (U3MKKM B OSKOHOMHYECKOH, TEXHOJIOTMYECKOH, COLMANIbHOM U
TUYECKON cdepax IesTeIbHOCTH YeJOBEKa, POJib U MeCTO (PU3MKH B COBPEMEHHOMN
HAYYHOH KapTHHE MUPA, POJIh ACTPOHOMHUH B TIPAKTHIECKOH JIEATEITHHOCTH YEIIOBEKA
JanbHEHIIeM  Hay4YHO-TEXHHYECKOM  DPa3BUTHUH,  3HAUY€HHE  OMHUCATENbHOM,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENBHON M MPOTHOCTHYECKON (QYHKIMH (u3nueckoit
TEOPUH — OBIIEKTPOAMHAMHUKH, CIEIHATbHONH TEOPUH OTHOCHTEIBHOCTH, KBAaHTOBOU
busuky, ponb Gu3nYecKol Teopuu B (HOPMUPOBAHHMH TMPEACTABICHUN O (pu3nuecKoin
KapTUHE MHUpPa, MECTO (pu3Myeckod KapTHHBI MHUpa B OOIIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX MPEACTABIECHUIN O IPUPOJIE;

pas3nyaTh yCIOBUS IPUMEHUMOCTH MOieTiel (PM3NYECKUX TN U MPOLIECCOB (SABICHHN):
OJTHOPOJTHOE 3JIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE TOJs, TapMOHUYECKHE
KojeOaHusi, MaTeMaTU4YeCKUd MAasSTHUK, HACaIbHBIA MPYXUHHBIH  MAasTHUK,
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rapMOHUYECKHUE BOJHBI, HJICANIbHBIA KOJICOATENbHBIA KOHTYp, TOHKAs JIMH3a, MOJIeNIei
aTOMa, aTOMHOTO s1Ipa U KBAaHTOBOM MOJIEJIH CBETA;

pa3nuyarh YCJIOBUS (TpaHMIBI, OOJAaCTH) NPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
IOHUMAaTh BCEOOIIMH XapakTep (QyHJIaMEHTAIbHBIX 3aKOHOB M OIPaHUYEHHOCTb
MCII0JIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH AJIEKTPOMArHUTHBIE HMPOLIECCHl U SIBJIEHHS, HCIIOJIb3Ys
OCHOBHBIC TIIOJOXEHUS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELHUAJIbHONW TEOpUU
OTHOCUTEJIBHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOIo 3apsja, cujia Amrepa, cuia
Jlopenua, 3aKOH 3JIEKTPOMAarHUTHOW WHAYKUIUM, mpaBuio Jlenma, cBsizp DJIC
CaMOMHIYKIMH B AJIEMEHTE 3JIEKTPUUECKOM LIETIH CO CKOPOCTbIO U3MEHEHMSI CUJIBI TOKA,
MOCTYJIAThI CIICIIMAIBHONW TEOPUH OTHOCUTEIIBHOCTH DWHINTEHHA);

AQHAIN3UPOBATh U OOBACHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHUS, UCIIOJIb3YsI OJOKEHUS
KBaHTOBOH (m3ukm (ypaBHeHWe DiHIITEHHA A1 (HoTOdPdeKTa, MEepBBId U BTOPOI
noctynatel bopa, mpuHIUIT cooTHOIIEHUsI HeonpeaenéHHocTel [ 'eizendepra, 3aKOHbI
COXpaHEHHUs 3apsI0BOTO M MacCOBOTO YMCEN M SHEPrUU B AJIEPHBIX PEAKLUAX, 3aKOH
paJlMOaKTUBHOTO pacraja);

OTKCHIBAThH (PU3MUECKHE TPOLIECCHI U SBIICHHS, HCIIOIb3Ys BEIMYUHBL: HANPSHKEHHOCTH
AIIEKTPUYECKOTO OIS, TOTEHIIMAT AIEKTPOCTATUYECKOTO MOJIs, PA3HOCTh NOTEHIIMAJIOB,
JNEKTPOABIIKYIAs CHWJIa, WHAYKIMS MarHUTHOTO IIOJI, MAarHUTHBIA IIOTOK, CHJIA
AmMriepa, HMHAYKTUBHOCTb, OJJIEKTPOJBIDKYILAS CHJIa CAaMOMHAYKLIMH, DSHEPIus
MarHMTHOT'O IOJISl IIPOBOJHUKA C TOKOM, PEJIATUBUCTCKUAN UMITYJIbC, IIOJHASL SHEPIUs,
SHEPrusl MOKOosi CBOOOJHOM YaCTHIIbl, SHEPTUS U UMIIYJIbC (POTOHA, MACCOBOE YUCIO U
3apsi/ sapa, DQHEPTUs CBA3M s11pa;

OOBSACHATH OCOOEHHOCTH TPOTEKaHUS (U3NYECKUX SIBICHUN: 3JIEKTpOMarHuTHas
MHAYKIINS, CAMOUHIYKIIUS, pe30HaHC, MHTepdepeHIus BOJIH, TUpaKus, Jucnepcus,
MOJIHOE BHYTPEHHEE OTpaxkeHue, Ghotornekrpuueckuit apdext (poroapdekr), ansha- u
Oera-pacnajsl sep, TaMMa-u3aydeHue saep, GU3nuecKre MPUHIUIBI CIIEKTPATbHOIO
aHanu3a ¥ paboThI J1a3epa;

OTpe/eNATh HAlpaBJI€HUE WHIYKIUU MArHUTHOTO MOJI MPOBOJAHMKA C TOKOM, CHJIBI
Awmriepa u cuinbl JlopeHna;

CTpPOUTH M300paKEHHE, CO37aBaeMO€ IUIOCKUM 3€pKajoM, TOHKOW JIMH30H, U
paccUMTBIBATH €r0 XapaKTEPUCTHUKH;

MPUMEHSTh OCHOBOIIOJIAraloIIle aCTPOHOMHUYECKHE TOHATHS, TEOPUU U 3aKOHBI JJIS
aHanu3a 1 00bSICHEHUS (PU3MUECKUX MPOLIECCOB, MPOUCXO/AIINX B 3BE3/1aX, B 3BE3AHBIX
CUCTEMax, B MEKTaJIaKTUUECKOI cpesie; NBUKEHHUSI HEOECHBIX Tell, 3BOJIIOLUM 3BE3N U
Bcenennolii;

MPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (M3MYECKUX BEJIMYMH C HCIOJIb30BaHUEM
MPSIMBIX U3MEPEHUMN, TPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHUPOBATh PE3yJIbTAThI
NOJYYeHHOM 3aBUCHUMOCTH (M3WYECKUX BEJIMYUMH B BHUAE TpaduKoB C y4EToM
aOCONIOTHBIX ~MOTPEIIHOCTe M3MEPEeHUH, JenaTh BBIBOABI IO  pe3ysibTaTaM
MCCIIEIOBAHMSI;

MPOBOJANTHh KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEIMYUH, MPHU 3TOM BBIOMpATH
ONTUMAJBHBIA METOJ M3MEPEHHUs, OLEHUBaTh aOCONIOTHBIE W OTHOCUTEJbHbIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

IIPOBOAMTS OIIBITHI 110 TPOBEPKE NMPEAJIOKEHHON TMIIOTE3bI: IJIAHUPOBATh IKCIIEPUMEHT,
coOMpaTh SKCIEPUMEHTATIBHYIO YCTAHOBKY, aHAJIM3UPOBATh [10JIy4YEHHbIE PE3YIbTAThl U
JIENIaTh BBIBOJL O CTATyCe NMPEJI0KEHHON THIIOTESBI;

ONMCBIBATh METOBI IIOJyUYEHUSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;
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coOuoiaTh MpaBmiia 0€30MacHOro TpyAa MpH MPOBEACHUU HCCIENIOBAaHUN B paMKax
y4eOHOr0 SKCIIEPUMEHTa, MPaKTUKyMa U y4eOHO-HCCIEeI0BAaTENbCKOW M MPOEKTHOM
JESATEIbBHOCTH C MCIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOWCTB U J1IAODOPAaTOPHOIO
000opyI0BaHNS;

pemath pacu€THBIE 3aJ1a49u € IBHO 33JaHHOM M HESIBHO 33JJaHHOM (PU3NUECKON MOETIBIO:
Ha OCHOBAHMHU aHAJIM3a YCIOBHS BBIOMpATh (U3NYECKHE MOJENH, OTBEYaloIIne
TpeOOBaHUSAM 3a/la4yM, MTPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTU U MOCTYJaThl
($u3nUeCKUX TEOpUil MPHU MCIIOJIIB30BAaHINHM MAaTEMAaTHYECKUX METOJIOB pPEIICHHUs 3ajad,
MIPOBOJIUTH PACUETHI HA OCHOBAHUH UMEIOIINXCS JAHHBIX, aHAJIM3UPOBATH PE3YJIBTATHI U
KOPPEKTUPOBATh METO/IbI PEIICHUS C YYETOM I0JIyYEHHBIX PE3YJIbTaTOB;

pelaTh KauecTBEHHBIE 3a7auu, TpeOyrolre MpUMEHEHUs! 3HAaHUI U3 Pa3HbIX pa3/IesioB
Kypca (U3MKH, a TakKe HHTETrpallMd 3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAMBATh JIOTMYECKYIO LEMOYKY PACCYKICHUU C ONOpOi Ha
W3YYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHHUS,

MCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl OOBSCHEHUS! OCHOBHBIX IPUHIUIIOB PabOThHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX ITPOLIECCOB;
MPUBOJIUTH MPUMEPHI BKIIaJa POCCUNUCKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE TPOIIECCOB OKPYKAIOIIErO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHI;

AQHAIM3UPOBATh U  OLIEHUBATh TMOCJIEJACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NESTEIIbHOCTH YeJOBEKa, CBSI3aHHOW ¢ (PU3MYECKHMMH MpOIeccaMu, C TO3MIIHMA
9KOJIOTMYECKOM 0e301acHOCTH, IpeJICTaBICHUN 0 paloHaIbHOM
MPUPOJONOIB30BAHNM, @ TAKXKE€ Pa3yMHOM HCIOJIb30BAHUU JOCTUKEHUW HAyKu U
TEXHOJIOTHH JUIsl TalbHEUIEro pa3BUTHS YEI0BEYECKOr0 00IEeCTBa;

OPUMEHSATH pa3InyHble CIIOCO0BI PabOThl ¢ HH(pOpMaIel (HU3NYECKOTO COAepKAHUS C
UCIIONIb30BAHUEM  COBPEMEHHBIX  HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU ITOM
MCII0JIb30BaTh COBPEMEHHbBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH I TIOUCKa, IepepaboTKu
U TIpeAbABICHUS YIeOHON U HAYyYHO-TIOMYNSIPHON MH(GOPMAIIUHU, CTPYKTYPUPOBAHUS U
MHTEpIIpETallui UHPOPMAIMH, TOJYYEHHON M3 Pa3IMYHBIX HUCTOUYHUKOB, KPUTUYECKH
aHAIM3UPOBATh MONy4yaeMyl MHGOPMAIUIO U OIEHUBATh €€ JTOCTOBEPHOCTh KakK Ha
OCHOBE UMEIOUINXCS 3HAHUMN, TaK M Ha OCHOBE aHaJIW3a UCTOYHMKA HH(OPMaLINK;
MpOSIBJIAT OpPraHU3allMOHHBIE M [I03HABATENIbHBIE YMEHHUS CaMOCTOATEIbHOIO
NpUOOpETEeHUs] HOBBIX 3HAHWW B TPOIECCE BBHIMOJHEHHUS MPOEKTHBIX U Yy4EOHO-
UCCIIEIOBATEIbCKUX PadoT;

paboTaTh B IpyHIe C HCHOJHEHHEM pa3IMYHbIX COLIMAJIBHBIX pOJIEH, IIIAHUPOBATh
paboTy TpYMNIbI, palMOHAIBHO pACHpenesTh NEATEIbHOCTh B HECTaHJAPTHBIX
CUTYaIUsX, aJIEKBAaTHO OLIEHUBAThH BKJIAJ KaXJOTO U3 YYaCTHUKOB I'PYIIbl B PEUICHUE
paccMaTpuBaeMoi TPOOJIEMBI,

OpOSIBIATE MOTHBAaIMI0O K  Oyaymed mnpodeccHOHalbHOW — JAEATENBHOCTH  I10
CHEeUHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQHIIS.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmenoBanue K I (uudpossbie)
n/n NMPOrpaMmblI Bcero OHTPOILHBIC PaKTHieckue o0pa3oBaTte/ibHbIE
pecypchl
Pasnen 1. HAYUHBIA METO/I IO3HAHWSA ITPUPO/IbI
11 HayuHblii MeTOZT TO3HAHUS TPUPOIBI 6 bubsmorexa LOK
' v A PHPO https://m.edsoo.ru/f16b68d7
Wroro mo pazneny 6
Paznen 2. MEXAHUKA
bubnuoreka [HOK
21 Kunemaruka 10 https://m.edsoo.ru/f16b68d7
bubnuoreka [HOK
22 Hunamika 10 https://m.edsoo.ru/f16b68d7
N bubnuoreka LHOK
2.3 Cratuka TEEPAOTO TENA S https://m.edsoo.ru/f16b68d7
bubmmnoreka [HOK
2.4 3aKOHBI COXPaHEHUSI B MEXaHUKE 10 hitps://m.eds00.ru/f16b68d7
Hroro no paszneny 35

Paznea 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUH 15 BH6H_HOTeKa LOK
https://m.edsoo.ru/f16b68d7
3.2 TepmonnHamuka. TeninoBble MalTuHbI 20 ]i?tl/tIgSJ,I:I;I/?nTéelijasoo.ru /fleIé[SOdI;
33 ArperaTtHble cocTosiHusI BemecTBa. da3oBble 14 bubnuoreka [HOK
nepexoabl https://m.edsoo.ru/f16b68d7

Hroro no paszneny 49

Paznea 4. JIEKTPOJAMHAMUKA
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https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

bubnuoreka LHOK
41 DJIeKTpHECKOe 1oz 24 1 https://m.edsoo.ru/f16b68d7
4.2 [TocTOSIHHBIM 27EKTPUUECKUN TOK 24 1 ]f?tptlgg'l;llcr)rfe(;jasoo fu/fl Gbggllé
Bbubnuoreka OK
4.3 Toku B pasiniHbIx cpejiax 6 https://m.edsoo.ru/fleI(_SISd?
Hroro no pazneny o4
Paznen 5. PUBUUYECKHUU IPAKTUKYM
. bubnuoreka OK
>1 PH3HYECKHH NPAKTHKYM 16 16 https://m.edsoo.ru/f16bIé8d7
Wroro mo pazneny 16
PesepBHOE BpeMs 10 bubmiorexa HOK
p P https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16
11 KJIACC
KoanuectBo yacos JJIeKTPOHHBIE
. HaumeHoBaHue  pa3jaesioB TeM (uudposbie)
Ne n/m HpOrpaMMEL Beero KOﬁHTpOJIbHI)Ie HpﬁaKanecmle 0GPa30BATEBLHBIE
padoThI padoThI pecypesI
Paznen 1. JIEKTPOJIUHAMUKA
bubnnoreka [HOK
11 Marnutsoe nose 14 https://m.edso00.ru/39859ef1
1.2 DneKTpOMarHuTHasi MHAYKIIHS 13 1 Egg‘f_l;/%reezzoo U /3985%815
Uroro mo pazaeny 27
Pasznen 2. KOJJEFAHUS U BOJIHBI
2.1 Mexannueckue KojieOaHus 10 ﬁggg_?ﬁ;eezzoo " /3985%(6)5
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bubnuorexa LHOK

2.2 DNeKTpOMarHUTHBIE KOJICOaHUs 15 hitps://m.eds00.ru/398596f1
23 MexaHuyeckue M JIEKTPOMArHUTHBIE 10 1 bubnuoreka [HOK
' BOJIHBI https://m.edso0.ru/39859ef1
bubnuoreka LHOK
24 Onaka 25 . https://m.edso0.ru/39859ef1
Hroro mo pazneny 60
Pa3nen 3. OCHOBBI CIHIEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubnuoTeka [HOK
3.1 Ocross CTO > . https://m.edso0.ru/39859ef1
Hroro no pazgeny 3)
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuoteka LHOK
4.1 KopnyckynspHo-BOTHOBOH Ayain3m 15 https://m.eds00.ru/39859ef1
bubnuoTeka [HOK
4.2 Pusiica aroma > https://m.edso0.ru/39859ef1
43 @du3nuka aTOMHOIO siApa U IEMEHTAPHBIX 5 bubnuoreka [IOK
' YaCTHIL https://m.edso0.ru/39859ef1
Wroro mo pazneny 25
Paznen 5. 9JIEMEHTbI ACTPOHOMUU U ACTPODPU3UKHA
bubnnoreka [HOK
5.1 DeMeHTBl aCTPOHOMHUU U aCTPOPHU3UKU 12 https://m.eds00.ru/39859¢f1
Hroro no paszneny 12
Pa3znen 6. PUSHUYECKHM TIPAKTUKYM
. bubnuoteka [HOK
6.1 PH3HICCKNH IPAKTHKYM 16 16 https://m.edso0.ru/39859ef1
Hroro no paszneny 16
Pa3nen 7. OBOBIIAIOLIEE TIOBTOPEHUE
71 CucreMaru3zanus u 00001IeHNE 15 bubnuoreka [HOK

MpeaAMETHOTO COJCPIKaHHUA u OIIbITa

https://m.edso0.ru/39859¢ef1
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JCATCIIBHOCTH,

pUOOPETEHHOTO
n3yueHnu kypca ¢usuku 10 — 11 kmaccon

npu

Hroro no pazneny 15
PezepBHOE Bpemst 10 bubamotexa IOK
P P https://m.edso0.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB 1o 170 4 16
[TPOI'PAMME
HNOYPOYHOE INTAHUPOBAHHUE
10 KITIACC
N Kosaun4vecTBo 4acoB Mara JJekTpoHHbIe UH(pPOBHIE
n/_n Tema ypoka Beero Kontpoabubie IIpakTuueckue W3ydeHus o0pa3zoBaTe/bHbIe
padoThI padoThI pecypcbl
1 Omsuka — QyHIaMeHTaIbHAsS HayKa 1 bubnuoreka [HOK
0 IIPHPOJIE https://m.edsoo.ru/1beef346
2 weroms necneronamnn e 1 Bubmores LIOK
AL A https://m.edsoo.ru/3a7fde29
SIBIICHUI
3 nosmamin mpwporss Hagmogennen 1 ubmorera oK
DHDOJIBI. A https://m.edsoo.ru/34c49931
9KCIIEPUMEHT B (pr3uKe
4 CnocoObl  u3MepeHus: (U3MUECKUX 1 bubnuoreka HOK
BEJINYMH https://m.edsoo.ru/ca2def03
;| Mcomomsr u omoumenam| o 10K
P P https://m.edsoo.ru/7f18fda3
(bU3HYECKUX BETUYHH
MonenupoBanue B ¢pusuke. Poiab u
5 compewemoit mayaon xaprunn 1 Butmiorera LOK
p i PTHHP https://m.edsoo.ru/eabbdedl
MHupa, B MPAKTUYECKOUN
JIeATETbHOCTH JIIOAEH
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Mexanuueckoe nBrxenue. Cucrema
OoTCuYera. OTHOCUTENBLHOCTD

bubnuorexa HOK

! MEXaHHUYECKOro JIBMKEHUs. [Ipsmas https://m.edso0.ru/e9a52f02
¥ o0paTHas 3aJla4l MEXaHUKU
Pannyc-Bexkrop MaTepHaIbHOU

e oo 10k

' : https://m.edso0.ru/30a108a5
Ilepememenue.  Ckopocth.  Ux
MPOEKIIMU HA OCH KOOPAUHAT
PaBromepHoOe IIPSAMOJIMHENHOE

9 nBwkeHue. ['padudeckoe onucanue bubnnoreka LHOK
PaBHOMEPHOTO  TPSMOJHMHEHHOTO https://m.edso00.ru/89ba7190
JIBUYKECHHUS

10 CrnoxxeHue nepeMeIeHu u bubnuoreka LHOK
ckopoctei. Perienue 3amnaq https://m.edso0.ru/761d18aa
HepaBHomepHoe JIBUKCHHE.

11 MrHOBEHHas1 CKOPOCTb. Y CKOPEHHUE. bubnnoreka LHOK
[IpsimonuHeiiHOE ~ JBMXKCHHE  C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'paduueck MMUCaHU

12 ngzﬁomi;e%zoro I[BI/I)KZHI/I;a i bubmorexa 1OK

https://m.edsoo.ru/b7560bbf
MOCTOSTHHBIM YCKOPEHUEM
CBoOonHOE mazeHue. YCcKopeHue

13 CBOOOJIHOTO MaJicHHs. 3aBUCUMOCTh bubnuoTeka [HOK
KOOP/IMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edso0.ru/f738109c
BPEMEHH U UX rpaduku

14 JIBukeHne Tena, OpOIIEHHOTO O[T bubnuoTeka [HOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
Kpuonunerinoe IBV>KEHHUE.

15 JBrxeHue o OKPY>KHOCTH. bubnuoreka I[HOK
VYrioBass W JUHEWHas CKOPOCTb. https://m.edso0.ru/33196fhe
[lepuon u 4acToTa.
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LleHTpOCTpEMUTENTFHOE H  TOJHOE
YCKOpEHHE

16 KontponsHast pabotra mo Teme bubnmoreka LIOK
"KunemaTuka" https://m.edso0.ru/1242f32e
[TepBbIif 3aKOH HprotoHa.

g | D omen o oo 10K

https://m.edsoo.ru/5a9%e4a64
lNanuies. Hewnnepunansubie
CUCTEeMBbI OTCUETA

18 Cuina. PaBHOmelcTBYIOIIAs —CHIIA. bubnuoreka LHOK
Bropoii 3akon Hetotona. Macca https://m.eds00.ru/141d3837

19 B3anmoperictue Ten. TpeTuit 3akoH bubnuoreka [HOK
HproToHa https://m.edsoo.ru/57dba505
ITpunmun O3 AJL.

20 PSIHSII-III/IC 3a;£epH:1)3 l'ilpI/IMeHeCI-IIjIIe Brbmuozexa HOK

https://m.edsoo.ru/bdf997fb
3akoHOB HproTOHA

2 mmatemmiocns masimaonon BuGanorera LOK

N https://m.edsoo.ru/9aba2b0a
Y UHEPTHOM MaccChl

22 Cwia TSKECTH U YCKOpPEHHE bubnuoteka LHOK
CBOOOIHOTO MagCHUS https://m.eds00.ru/22757f26
JIBukenne HeOECHBIX Tel W HX

23 HCKYCCTBEHHBIX CITYTHUKOB. [IepBas bubnnoreka [HOK
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnnepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoteka LHOK
Tena https://m.edsoo.ru/Oae2cd84
Cwita tpenus. [Ipupona u BUIbI cui EuGimorexa ITOK

25 TpeHHA. JIBIKCHHE B JKIIKOCTH 1 https://m.edso0.ru/1fa86499

rase ¢ yu€ToM CHUJIbI CONIPOTUBIICHUS
cpelsl

https://m.edso0.ru/2ch29676
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26 JlaBneHue. I'mapocrarudeckoe bubnuoreka HOK
napnenue. Cuita Apxumena https://m.edsoo.ru/a28aa7ad
AOCOIIIOTHO TBEPJ0E TEJO. bubnmoreka HOK

27 [TocTymarensHOE W BpalaTeIbHOE bubnuoTeka LHOK
JIBIDKCHUE TBEPJIOTO Tela https://m.edso0.ru/2b95d57e

o8 MoOMEHT CHJIBI OTHOCHUTEJIBHO OCH bubnuoreka [HOK
BpaiieHus. [1neqo cusib https://m.edso0.ru/653d3459
CroxeHue Ccwil, NOPUIOKEHHBIX K

29 TBepaomy Tteny. lLleHTp TskecTn bubnmoreka [HOK
Tena. YcnoBus paBHOBECHSI https://m.edsoo.ru/9aa79a7d
TBEpPAOro Tesa. Buibl paBHOBECUS

bubnnoreka HOK

30 Pemenne saxa- https://m.edsoo.ru/dclcaac0
KontposnbHas Ta TI0 TEM

31 "I([)I/IHI;S/IJITIK; CpTil6T(I)/IKil ”;)Bepﬂf)r(e) bubmorexa HOK

" https://m.edso00.ru/9f5a574c¢
Tena
NmMmnynec  MarepuanbHOM  TOYKH,
p | Somes sapmn e oo o
https://m.edsoo0.ru/4bb8294b
MaTepualbHbBIX TOYeK. Teopema o
JBI>KEHUM LIEHTPa Macc
33 Eﬁgﬁsa T:JIH; I)gauc(l;IH cﬁiﬁggzgﬁi bubmmorexa LOK
' https://m.edsoo.ru/13f0a221
uMITyJibca. PeakTuBHOE MBUKEHUE
MoOMEHT uMIyJabCa MaTepHUATBHON

34 TOYKH. IIpencrasnenue 0 bubnuoreka I[MOK
COXpaHEHHMH MOMEHTa HMMITyJibCa B https://m.edso0.ru/d6532eb9
LEHTPAIbHBIX MOJIAX

bubnuoreka [HOK
35 | Pemenne satax https://m.eds00.ru/f7706d63
36 PaGora cumbl Ha MaaoM M Ha bubnuorexa LHOK

KOHCYHOM IEpEMEIICHUH.

https://m.edso0.ru/913974c7
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['paduueckoe Ipe/ICTaBICHUE
paboThl cuibl. MOIIHOCTD CHJTBI

Kunernueckas sneprus. Teopema 00

37 W3MEHEHUN KHHETHYECKOW YHEPTUu bubmotexa HOK
N https://m.edsoo.ru/9a5e2e74
MaTepuabHOU TOUKU
ITorennumanbHble u
38 HENOTCHIINATIbHEIE CHUJIBL. bubanoreka HOK
[MorenumaneHas sHeprus. Bropas https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tperbss KOCMHYECKast CKOPOCTb.
S — bubmiorera LOK
https://m.edsoo.ru/f57b4e01
SHEPrUM  CUCTEMBI Tel. 3aKOH
COXpaHEHHSI MEXaHUUYECKOM SHEPTUU
0 commonennn, | Vpusneme bubmotex LIOK
' . https://m.edsoo.ru/f30f43b6
bepHysuu 1715 uaeanbHoM )KUIKOCTH
a1 KontponbHas paGota 1o Teme bubnnoreka [HOK
"3aKOHBI COXpaHEHHUs B MEXaHHKe" https://m.edsoo.ru/474e7c4a
PazButue npencrasieHuii o npupoe
42 TerioTel. (OCHOBHBIE — TTOJOKCHUS bubnmoreka [HOK
MKT. Juddysus. BpoyHoBckoe https://m.edsoo.ru/b0a4445f
JIBI>KEHUE
3 roepuax ren. Xapakrep smcnman BuGamorera LOK
o https://m.edsoo.ru/c44d02e2
B3aUMOJICCTBUS YaCTHI] BEIIECTBA
PR R A — ubmiorex LOK
' : https://m.edsoo.ru/c5b72ab7
ITocrosinHast ABorazapo
45 Temneparypa. Tennosoe bubnuoreka [HOK

paBHoBecue. Illkana Llenscus

https://m.edso0.ru/0070d493
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bubnuoreka LHOK

46 Pemenne sanay https://m.edsoo.ru/1531aba5
. bubnmoreka LHOK
47 Wneanbupiii ra3. I'a30BbIe 3aKOHEI https://m.edsoo.ru/1deb2367
48 YpaBHeHue Menneneena- bubanoreka HOK
Knaneiipona. Perienue 3a1au https://m.edso0.ru/8d12c328
49 AblcomoTHas TeMreparypa. 3aKoH bubnmoreka LIOK
JlaneroHa https://m.edsoo.ru/14e02d1f
o | Moonponec » e e oo 10K
https://m.edso00.ru/68878d51
BEIIlECTBA
51 11;5(2)11? H: eg(f:oeB' I/I3OT: P;ECT;‘:;;: I/Iae bubmmorexa LOK
pol ' pMa, pa, https://m.edso0.ru/1344327b
n3zobapa
bubnnoreka [HOK
52 Ocnosnoe ypasrenne MKT https://m.edsoo0.ru/c8094721
bubnuoreka [HOK
53 Pemerue 3anay https://m.edso00.ru/10265a05
CBs3p  aOCOJIOTHOM TeMIEepaTypbl
TEPMOJMHAMHYECKON CHCTEMBI CO
54 CpelHeW KHWHETHUYECKOW DJHepruei https://m.edsoo.ru/c38af875
MOCTYMNaTeLHOTO TEIJI0BOrO
JIBYOKEHUS €€ YaCTHIL
55 O000meane ©W  cUCTEMAaTU3AIUA bubanoreka [HOK
3ga”ui mo reme "Ocuossl MKT" https://m.edso0.ru/09d12fd8
56 KontponbHas paGota 1o Teme bubnnoreka [HOK
"OcuoBsl MKT" https://m.edsoo.ru/13adad59
TepMmoanHaMuyeckas cHCTEMA.
3amanue BHEMHUX ycmoBuid st T/ Eu6amorexa ITOK
57 cucteMmbl. BHelIHUE U BHYTpEHHUE

MapamMeTpHL. [TapameTpsl T
CHCTEMBl KaK CpEIHUE 3HAYCHUS

https://m.edsoo.ru/5f8d38a3
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BCJIIMYHUH, OIIMCBIBAIOIINUX e€ Ha
MHKPOCKOIINYCCKOM YPOBHC

HyneBoe Hayamo TEpMOIMHAMUKHU.

58 Camonpou3sBosibHas penakcamnus T]] bubmotexa HOK
https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHUIO
59 IT\/e[;f/IZJ;IHa;fEZH P I?(?J?OBI/I? Bubmioreia HOK
T https://m.edso0.ru/29355001
MPUMEHUMOCTH 3TOU MOJIEIIN
60 S&:ﬁzgggza u BprEII\:IKeeIiIII[/IE;He?J?}I bubmotexa LIOK
. https://m.edsoo.ru/bal178d0
BHYTpPEHHEH YHEPruun
Belpaxxenue 11 BHYTpPEHHEH
61 SHEPrUU OJJHOATOMHOIO UI€AIbHOTO bubnuorexa LHOK
rasa. KBazucraruueckue u https://m.edsoo.ru/ac5cacl5
HECTATUYECKHUE ITPOLIECCHI
DnemeHTapHas pabora B
62 TEPMOJUHAMUKE. Brruucnenue bubnuoreka HOK
paboThl 1Mo TpaduKy Mpolecca Ha https://m.edso0.ru/741d5738
pV-auarpamme
5 | mmononmn saprpemeRonepran T Bumorera LIOK
https://m.edsoo.ru/3d734561
CUCTEeMBI 06€3 coBepIleHus pPadoThI
64 Konpexkius, TEIUIONPOBOJHOCTD, bubnuorexa HOK
U3JTyueHHE https://m.edso0.ru/157b54cd
Kommuectso TCIUIOTHI.
65 ommpaan semmobmroc memecrsa. Bumorexa LOK
) https://m.edso00.ru/7ba67355
VaennHas TEIIoTa CropaHus
TOILIMBA
66 Pacuér xonmdecTBa TEIUIOTHI IpU bubnuoreka [HOK

TCILIoNepeaaqyc

https://m.edsoo.ru/1db5ad4e
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[Tonsite 06 amuabaTHOM MpoIecce.

bubnuoreka LHOK

67 [lepBbIii 3aKOH TEPMOJIUHAMUKHI https://m.edso0.ru/d8098824
KonudectBo TemioTsl U pabora Kak
68 MEpbl ~ M3MCHEHHS  BHYTPCHHEH BH6H_HOTeKa HOK
https://m.edsoo.ru/b047alcd
sHepruu T/] cucremsl
BTopoiil 3aKOH TepMOAVHAMUKH IS
69 PAaBHOBECHBIX M  HEPABHOBECHBIX bubnuoTeka [HOK
HPOLIECCOB. Heob6patumocTsb https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
70 [IpuHIMIIBI  AEHCTBUS  TEIUIOBBIX bubnuoreka LHOK
maruH. KIT/] https://m.edsoo.ru/2e945513
71 MakcumansHoe 3uHadenue KIIJ. bubnuoteka LHOK
[{uxn Kaprao https://m.edsoo.ru/fe3857b9
bubnnoreka HOK
72 Pemenne sanas https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHE aCIIEKTHI
73 HCIIOIL30BaHUS TETJIOBBIX bubnmmoreka HOK
neurateneii. TermmoBoe 3arps3HeHNE https://m.edso0.ru/9867aaa7
OKPYKarOIIEi Cpebl
bubnnoreka [HOK
4 Pemmenne sanas https://m.edso0.ru/c8c70432
75 swammi o rewe oo, BuGmaorexa LOK
TeroBLIe MALMHL" PMOA ' https://m.edso0.ru/28d62b3f
76 Temmommam . Temonme buGanorera LOK
p H,, ’ https://m.edsoo.ru/1b6e26c5
MaITuHbI
| Db ¥ oo Bimorss 1ok
P e https://m.edsoo.ru/6f8e6777
TEIUI0Ta NapooOpa30BaHUs
78 Hackilienable W HEHACHIIICHHBIC bubnmoreka [HOK

Maphl. KauecTBeHHass 3aBHCUMOCTD

https://m.edsoo.ru/f5¢17d02
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TUIOTHOCTH u JTABJICHUS
HACBIIICHHOTO napa oT
TEMIIepaTyphl, UX HE3aBUCUMOCTb OT
00bEMa HACBIIIIEHHOTO napa.
3aBUCUMOCTh TEMIIepPaTyphI
KHUIICHUA OT AaBJICHUA B X KUAKOCTU

79 Brnaxxnocts Bo3yxa. AGcomoTHas U bubnmoreka LIOK
OTHOCHUTEJIbHAS BIAKHOCTb https://m.edso0.ru/30ebbb79
bubnuoreka LHOK

80 Pemerre 3axas https://m.edso0.ru/18e95ff3

o | e T Kpcrsmicsse x B 1ok

5 ) https://m.edso0.ru/20a88a03
CBOMCTB KpHUCTAJNIOB
B2 Viemwn temors . mrasenmn BuGmotex LIOK
' https://m.edsoo.ru/6ee91e9f
CyOnumarus
Hedbopmaruu TBEPJIOTO Tena.

83 Pactsokenme wu  cxarme. CaBwr. bubnmoreka [HOK
Mogyne IOmra. Ilpemen ynpyrux https://m.edsoo.ru/dalaabl0
nedhopmaruit
TennoBoe pacmIMpeHHE XKUIKOCTEH

84 U TBEPIABIX TeJI. AHIapMOHH3M bubnuoreka I[MOK
TEIUTOBBIX ~ KOJICOAHWM  YaCTHIL https://m.edsoo0.ru/7ba5edf2
BELIECTBA

85 [TpeoGpa3oBanue JSHEpruu B bubnuoreka I[MOK
Gba30BBIX Mepexoaax https://m.edsoo.ru/97a0672f

bubnmmoreka HOK

86 Ypasnenue Teniosoro banarca https://m.edsoo.ru/ab1521fb

bubnuoreka [HOK

87 | Pemenne satax https://m.edsoo.ru/8ab740d

88 IToBepxHOCTHOE HATSKCHUE. bubnuoreka I[HOK

Kanwuisipuele siBinenus. JlaBineHue

https://m.edsoo.ru/b42f1f97
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MO/l UCKPUBIIEHHOW IMOBEPXHOCTHIO
)kunkoctu. Popmyna Jlammaca

O06o0OmieHne ©  CUCTeMaTH3aIus
3HaHUW 1O Teme "ArperaTHble

bubnuoreka LHOK

89 cocTosiHUsl  BeriecTBa.  Pa3oBbie https://m.edso00.ru/0b52575c¢
nepexomnl"
G0 "Arperamie coctomun newcerse bubmiotex LOK
" ' https://m.edsoo.ru/7dc2a739
@dazoBble IEPEXOBI
DJeKTpU3anus Tell U €€ MPOosIBICHUSI.
91 ?;eii?;;eecc;fxﬂ e I[]:Zp:nﬂolllaa bubmuorexa HOK
i https://m.edsoo.ru/1aff445f
[IpoBogHMKH,  AUPTEKTPUKH U
MOJIYITPOBOJTHUKH
| s e oo 10K
: https://m.edsoo.ru/f49afd24
3JIEKTPUYECKOTO 3apsija
93 Bsaumoneiicteue 3aps0B. bubnnoreka [HOK
Toueunsrie 3apsapl. 3akoH KynoHa https://m.edso0.ru/445b7746
bubnuorexa HOK
94 Pemenue 3amau https://m.edso0.ru/6b87ec5a
https://m.edso0.ru/08fc19bc
95 OnekTpuueckoe noie. Ero peiicteue bubnuoreka HOK
Ha DJICKTPUICCKUE 3aPsi/Ibl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTE  2IIEKTPUYECKOTO
B mampmxmoens  necpicorors bubmiotex LIOK
https://m.edso0.ru/3dac6957
nosist. OAHOPOAHOE BIEKTPUUYECKOE
moJie
97 [ToTeHIMaTLHOCTH bubnmoreka [HOK
AIIEKTPOCTATUYECKOTO oJIsl. https://m.eds00.ru/80021447
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Pa3nocts MNOTEHINAJIOB u
HalpsDKEHUE

[loreHunaneHas 3Heprus 3apsaa B
3JIEKTPOCTATHYECKOM noJe.

bubnuoreka LHOK

%8 [MoTreHnman  AIEKTPOCTATUYECKOTO https://m.edsoo.ru/af5fa389
oJist
https://m.edsoo.ru/df7a6838
AIEKTPOCTATHYECKOTO OIS
100 [TpunImn CYIEepPIIO3ULINHI bubnuoreka LHOK
SIIEKTPUUYCCKHX TOJICH https://m.edsoo.ru/Ocfed4abe
bubnnoreka HOK
101 Pemenne saxa- https://m.edso0.ru/5a582263
102 [lone Ttoueunoro 3apsga. Ilone bubnuoreka [HOK
PaBHOMEPHO 3apsKEHHOM ChephI https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO T10
103 00bémy miapa. Ilonme paBHOMEpHO bubnuoteka LHOK
3apsKEHHOM OeCKOHEUHON https://m.edsoo.ru/f7a665ee
IJIOCKOCTH
104 [IpoBOIHMKY B 3JIEKTPOCTATHUECKOM bubnnoreka [HOK
noJie. Y CIIOBHE PABHOBECHS 3apsiI0B https://m.edsoo.ru/32405eab
105 JIM2IIEKTPUKH U MOJYIPOBOJAHUKU B bubnuoreka HOK
3IIEKTPOCTATHYECKOM IT10JIE https://m.edsoo.ru/060ebab5
106 xomencamops,  rexthoémkoen bubmiorex LIOK
‘ https://m.edso0.ru/845b4f73
IJIOCKOTO KOH/IEHCAaTopa
107 [TapamnensHoe COCIUHEHHE bubnuoreka I[HOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocaenoBaTenbHOE coeTUHEHNE bubanoreka [HOK
KOHJICHCATOPOB https://m.edso0.ru/1e992920
109 OHeprus 3apsKEHHOTO bubnnoreka HOK
KOHJICHCATOpa https://m.edso0.ru/73a34f18
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bubnuoreka LHOK

110 Pewienue 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JBr>keHue 3apsyKEHHOM 4YacTUIbI B bubnuoreka HOK
OJTHOPOJIHOM 3JICKTPHYECKOM I10JIC https://m.edsoo.ru/8341d6ac
112 Pemenue 3anau
13 v 1o Tewe "exmpmsccnoe i LOK
" https://m.eds00.ru/5752603f
noJie
114 KontponpHast pabora mo Teme bubnuoreka [IOK
"DnexTpudeckoe mose" https://m.edsoo.ru/cefe90e9
H TOoKa. IlOCTOSHHEBIM TOK.
115 ScfcigBI/mO ) OCC(})/IHGCTBOBaH(;/I}I bubmorexa LIOK
https://m.edso0.ru/233311b5
MIOCTOSTHHOT'O JJICKTPHYECKOTO TOKa
116 Hcrounuku toka. Hampsoxenue u bubnuoreka [HOK
SJIC https://m.edso00.ru/0839a115
117 3akoH Oma g ydacTka UElu. bubnuoreka [HOK
DEeKTPUYECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTh COIIPOTHBIICHUS
118 OJIHOPOJHOTO TMPOBOJHUKA OT €ro bubnnoTeka LHOK
JUITMHBI ¥ IUIOMIAJM IONEPEYHOTO https://m.edso0.ru/95fcdf51
CeUYCHUS
119 YeapHOE CONIPOTHUBJIEHUE bubnuoreka HOK
BelecTBa. Pemenue 3amau https://m.edso0.ru/437f8300
o | Lomiomrenaee, momennos Bimorss 1ok
https://m.edso0.ru/236f7e07
MIPOBOJIHHUKOB
121 fsnggnqemnx ueESI?'IBeTEIpe;:Ez bubmorexa HOK
' https://m.edso0.ru/1794cf37
Kupxroda
122 Pemenue 3amau bubmorexa HOK

https://m.edso0.ru/3881b469
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123 PaboTa snexkTpudeckoro Toka. 3akoH bubnuoTeka [HOK
Jlxoyns —Jlenna https://m.edso0.ru/a3605c5c
Bbubnuorexa HOK
124 Pemenne 3aza- https://m.eds00.ru/6761bfOf
125 Temtoses wotmoon, syt buGanorera LOK
’ https://m.edso0.ru/99750a6f
Ha PEe3UCTOpe

bubnuoreka LHOK

126 Peenne 3axa- https://m.edsoo.ru/eb72fc24
197 O/1C u BHyTpEeHHEE COIPOTHBIICHUE bubnuoreka [IOK
HCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3axon Oma J171s1 MOJTHOM (3aMKHYTOH ) bubnuoteka LHOK
SJIEKTPUUCCKOM LETTH https://m.edso0.ru/221f40fb
bubnuoreka [HOK
129 Pemenne saxa- https://m.eds00.ru/3580b679
bubnnoreka HOK

130 MougHOCTS HCTOUHHKA TOKA https://m.edsoo.ru/a0ae51d8
bubnuorexa HOK

131 Koporkoe samikariie https://m.eds00.ru/546f5632
132 KonneHncarop B menu nocTossHHOTO bubnnoreka [HOK
TOKa https://m.edso0.ru/35368f3e
bubnnoreka [HOK

133 Peenne 3axas https://m.edsoo.ru/4410cef0
134 Pemenne 3a7a4 o TeMe bubnuoTeka [HOK
"TIOCTOSIHHBIN 3JIEKTPHUCCKUI TOK" https://m.edso0.ru/a7340a29
135 Pemenne 3a71a4 o TeMe bubnmorexa [HOK
"TIoCTOSIHHBIN AJIEKTPUUYECKHI TOK" https://m.edso0.ru/744261b8
136 Pemenue 3a7a4 o TeMe bubnmoreka HOK

"TIoCTOSIHHBIN 2IEKTPUYECKUNA TOK"

https://m.edsoo.ru/eb5d4687
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O000mesne ©W  cucTeMaTu3alus

bubnuoreka LHOK

137 SHAMM HO  TEME Hocrostibiit https://m.edsoo.ru/bfd7a050
NIEKTPUUECKUI TOK
138 KoHTponbHast pabora 1o Teme bubnuoTeka [HOK
"TIOCTOSIHHBIN 3JICKTPHUYCCKUN TOK" https://m.edso0.ru/1885ddf1
OnexTpuyeckKast IIPOBOJUMOCTh
139 Pa3JIMYHBIX BEIIECTB. bubanoreka HOK
DJIEKTpUYECKU TOK B MeTaJlIax. https://m.edsoo.ru/da794295
CBepXITpOBOIMMOCTh
140 pacnaman snexrponmron, Jacons BuGmorera LIOK
' https://m.edsoo.ru/4b423491
@apajes 1715 37IEKTPOIU3a
. bubnuoreka LHOK
141 DnexTpuueckuil Tok B razax. [lnazma https://m.eds00.ru/92d92§76
142 ONEKTPUYECKUH TOK B BaKyyMe. bubnuoreka I[HOK
BakyymHbIe ipuOopsI https://m.edsoo.ru/2E+160
143 DIIEKTPUUECKUI TOK B bubnuoteka LHOK
HOJTYTIPOBOTHUKAX https://m.edsoo.ru/ab61c660
144 [TonynpoBoIHUKOBBIE TPHOOPHI ﬁgggl;llﬁ.eeﬁsoo.ru /83 6212l2001(<)
®u3n4ecKuil MPAaKTUKyM [0 TeMeE
"N3mepenne  cuwibl  TOKa U
HANpsDKEHUST B LEMU TOCTOSHHOTO
TOKa TpPU IOMOIIM AaHAJIOTOBBIX WU
145 U (POBBIX U3MEPUTEIIBHBIX bubnnoreka [HOK
npubopoB” wim  "3HaKOMCTBO C https://m.edsoo.ru/5643ea56
nugppoBoit  jaboparopueit o
¢usuke. Ilpumepsl  u3MepeHUs
(bu3nYeCKUX BEIMYUH MPHU MOMOIIH
KOMIIBIOTEPHBIX TaTYMKOB"
146 Du3nuecKuil MPAKTUKyM [0 TEME bubnuoreka I[HOK

"N3yuenue HEPaBHOMEPHOTO

https://m.edso0.ru/f6292f5f
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147

148

JIBIDKCHHSI C LEJBI0 ONpeeNICHUS
MI'HOBEHHOH ckopocTh"

®u3N4eCKuil MPAKTUKyM [0 TeME
"U3mepenue YCKOpPEHHUS npu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JBUKCHUU o HaKJIOHHON
mwiockoctn" wnmn  "HcecnenoBanue
3aBHCHUMOCTH IyTH OT BpPEMEHH IMPHU
PaBHOYCKOPEHHOM JIBM>KEHUU"

®u3N4ecKuil MPAKTUKyM [0 TeMe
"HN3mepenue yckopeHusi cCBOOOIHOTO
naaeHus" uiam "M3yuenue IBUKEHUS
TeJia, OpOIIEHHOT0 TOPU30HTAIBHO"

Bbubnuorexa HOK
https://m.edso0.ru/6960b6ef

bubnuoreka [HOK
https://m.edsoo.ru/d1ea2402

149

@usnuecKkuil NpakTUKyM IO TeMe
"N3ydyeHue JBUKEHHS Tejla IO
OKPY)XHOCTH C TIOCTOSHHOH 110
MOJIYJIIO CKOpOCTHIO" WJIn
"UccneqoBanue 3aBHCUMOCTH
nepuoga OOpalieHus KOHMYECKOTO
MasiTHUKA OT €ro napaMmerpos”

bubnnoreka HOK
https://m.edsoo.ru/bcf53514

150

®u3n4ecKuil MPAaKTUKyM [0 TeMeE
"N3MepeHue  paBHOJEHCTBYIOIIEH
CWJIBl TIpU JBUXKEHUM Opycka I10
HAaKJIOHHOM IJIOCKOCTH" WU
"ITpoBepka THUIIOTE3bI 0
HE3aBHUCHMOCTH BPEMEHH JBUKCHUS
Opycka 1o HaKJIOHHOW TJIOCKOCTH Ha
3a/laHHO€ PACCTOSIHUE OT €r0 Macchl”

bubnuorexa HOK
https://m.edso0.ru/0b34db84

151

Du3nUecKul MPAKTUKyM [0 TEME
"HccnenoBaHue 3aBHCHMOCTH  CHII
YIPYTOCTH, BO3HUKAIOIINX B
NpYyXHUHE U PE3UHOBOM 00paslie, OT
ux nepopmanun” unu "U3ydenue

bubnmoreka HOK
https://m.edsoo.ru/b55b81al

45



https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1

JIBYDKEHUS CUCTEMBI TeJ, CBA3aHHBIX
HUTBIO, IIEPEKUHYTON 4Yepe3 JIETKUI
610K"

152

153

®uU3MyYecKu NPaKTUKyM II0 TeMe
"U3mepenue kodpduureHTa TpeHus
o BEJIMYMHE yIJI0BOTO
Kod(puImeHTa 3aBUCUMOCTH
Frp(N)" WA "UccnenoBanue
JBIDKEHUS OpycKa IO HAKJIOHHON
IUIOCKOCTH c HEePEMEHHBIM
koopduureHTom  TpeHus" WK
"N3yueHune ABMKEHUS TPy3a HA BalLy
¢ TpeHuem"

®u3N4ecKuil MPAKTUKyM [0 TeMe
"UccneqoBanue YCIIOBHI
paBHOBECHS TBEPIOTO Tena,
MMEIOLIET0 OCh BpalleHus" Wiu
"KoHCcTpynpoBaHue KPOHIITEHHOB U
pacuéT cuaI  yOpYrocTu" — WIU
"N3y4yeHne ycTOMUMBOCTH TBEPAOTO
TeJa, UMEIOLIEro IMJI0Ialb OnophI"

bubnuoreka LHOK
https://m.edso0.ru/b83b1607

bubnuoreka [HOK
https://m.edsoo.ru/4a04f4f7

154

Du3nUecKuil MPAKTUKYM [0 TEME
"U3Mmepenne wummnyabca Tena IO
TopMO3HOMY ITyTH" niu "M3mepenune
CHWJIBI TSATH, CKOpPOCTH MOJEIHU
3JIEKTPOMOOMIISE U MOIIHOCTU CHJIBI
tarn" uin "CpaBHEHHE N3MEHEHUs
MMITyJIbCa TeJIa ¢ UMITYJIbCOM CHIIbI"
unn  "HccnenoBaHne COXpaHEHUS
UMITyJIbCca pu yIIpyrom
B3aumojieicTBun" unu "M3mepenue
KMHETUYECKOW DJHEPruM Tena II0
TOPMO3HOMY ITyTH"

bubnnoreka [HOK
https://m.edso0.ru/856fh28e
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®uU3MyYeCcKu NPaKTUKyM II0 TeMe
"U3yueHue HU30TEPMUYECKOIO
nporecca (pekoMeH0BaHO
HCII0JIb30BaHUE uudpoBoi
nabopatopun)' wunum  "H3yuenue
HU30XOPHOT0 npoiiecca" W
"N3yuenne wmzobapHOro mporecca"
WIIn "ITpoBepka YpaBHEHUS
COCTOAHMS"

bubnuorexa [HOK
https://m.edsoo.ru/e0fe7e07

156

157

158

Ou3nYecKuil MPaKTUKyM [0 TeMe
"U3mepenue yIeIbHOU
temoéMmkoctd" nnn "UccneqoBanue
mpouecca OCTbIBaHUS — BelecTBa'
nma "UcciaenoBanue ammabaTHOro
nporecca" W "Uzyuenue
B3aMMOCBSI3U SHEPTHH
MEXMOJIEKYJISIPHOTO

B3aMMOJICHCTBUSL W TEMIIEPATypPhl
KUMEHUS KUIKOCTEH"

®u3n4ecKuil MPAKTUKyM [0 TeMe
"N3yueHnune 3aKOHOMEPHOCTEN
HCTIapEeHUS KUJIKocTen" 1581071
"N3MepeHue yInenbHOM  TEIUIOTHI
miaBiaeHuss npna" wnm "M3ydenue
CBOWCTB HACBILICHHBIX MapoB" WU
"U3mepenue abCONIOTHOI
BJIQYKHOCTH BO3/1yXa U OLIEHKA MacChl
napoB B nomemnieHuun". M3mepenue
Kod(pduIIMEeHTa  MOBEPXHOCTHOTO
HATSDKEHUS

®u3NuecKuil MPAKTUKyM IO TeME
"Habmronenue MPEBPALLECHUS
SHEPruu 3apsSKEHHOTO

bubnuoreka [HOK
https://m.edsoo.ru/2f2faa61

bubnuorexa HOK
https://m.edsoo.ru/6b1a23b5

bubnuorexa LHOK
https://m.edsoo.ru/ec424377
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KOHJICHCATOpa B SHEPTrHUI0
W3JIyYEHUS ceeroaunoa” 1581051
"3yyeHue TpOTEKaHUs TOKa B
Lemny, cojaepamieil KouaeHcarop"
unu  "PacnpeneneHue  pasHOCTH
NOTEHLMAJIOB (HAOpsDKEHUs) IpU

ITOCJIEIOBATEILHOM COCTMHCHHUH
KOHJIEHCAaTOpoB"

®u3N4eCcKuil MPAKTUKyM [0 TeMeE
"UccneqoBanue CMEIIaHHOT'O
COCIMHEHUS  PE3UCTOpoB" WU
"U3mepenue YEIBHOTO

COINPOTHUBIICHUSI MPOBOJHUKOB" WIIU
"HccnenoBaHue 3aBUCUMOCTH CHJIBI
TOKa OT HANpsOKEHWs JJIS JIaMIIbl
HaKaJauBaHUs"

bubnuoreka [HOK
https://m.edso0.ru/2b179d98

160

161

162

Ou3nuecKkuil MPaKTUKyM IO TeMe
"HaGnronenue »snexrposmza’ win

"N3mepenue 3apsaaa
OJTHOBAJIEHTHOI'O roHa" I
"UccmenoBanue 3aBHCUMOCTHU

COIIPOTHBIIEHUS] TEPMOPE3UCTOPA OT
temneparypbl” win "CHsATHE BOJIBT-
aMIEpHOH XapaKTepUCTUKU Auoaa"

PesepBublii  ypok. OO6oOmieHue u
CUCTeMaTH3allisl 3HaHWA MO TeMme
"KunemaTtuka"

PeszepBubIit  ypok. O6oOmeHnue u
CUCTeMAaTH3aIis 3HAaHWA TI0 TeMe
" Inaamuka"

bubnnoreka [HOK
https://m.edso0.ru/64h6e901

bubnuorexa HOK
https://m.edsoo.ru/ed017d93

bubnuoreka [HOK
https://m.eds00.ru/3149956b

163

PeszepBublit  ypok. O6oOmeHue u
cUCTeMaTH3alus 3HAHWHA TI0 TeMe
"Craruka TBEepaoro tena'

bubnuorexa LHOK
https://m.edso0.ru/0f9752ac
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PesepBHbIil  ypok. OO0o0OmIeHHE U

164 CUCTEMaTH3alMsl 3HAaHUK 10 TeMe 1 bubmmorexa HOK
" u " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXpPAHCHHS B MEXaHUKE
PesepBHbIii  ypok. OO0o0OmIeHHE U

- f':g(;e(l)v;?maunﬁ 3HaHUK 10 TeMe . Eubimiorexa LIOK

. https://m.edsoo.ru/de148976
MOJICKYJISIPHOKHHETUIECKOU
Teopun"
PesepBHbIii  ypok. OO0o0OmIEHHE U

166 CUCTEMaTH3alMsl 3HAaHUN [0 TeMe 1 bubnmmoreka HOK
"TepMoguHAMUKA. TemnoBele https://m.edsoo.ru/0Obcc77cl
MaIITuHBL"

PezepBHbIit  ypok. O0oOmeHue u

167 CHUCTEMATU3alMsl 3HAHHU IO TEME 1 bubnuoreka LHOK
"ArperatHble COCTOSHHS BELICCTBA. https://m.edso0.ru/59ca5c91
®dazoBbie Iepexoab"

PeszepBublit  ypok. O6oOmenue u

168 CUCTEMATH3aIMs 3HAHUU II0 TEME 1 bubmorexa HOK
N " https://m.edso0.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIE
PesepBHBIil  ypOK. O60v6meHHe " EnbmoTeka [IOK

169 CHCTeMaTH3alldsl 3HAaHUU 10 Teme 1 )

" o . https://m.edsoo.ru/3cae6dal
[ToCTOSIHHBIH JEKTPHUSCKUN TOK

170 SSZiE;I:lITﬂHP;a yIE;(I) KQH;?—I?/I(;?H;GOHHTZMI: 1 bubmorexa LOK
" H " https://m.edso00.ru/cc7681d4
Toxu B pa3nuyHbIX cpenax

OBHIEE KOJIMYECTBO YACOB IIO 170 16

ITPOI'PAMME

11 KJIACC

No KounyecTBo 4yacoB JJeKTpoHHbIe UH(pPOBHIE

u/n Tema ypoka Beero Kontpoabubie IIpakTuueckue w3ydeHus o0pasoBaTejbHbIe

padoThI pecypcel
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BzaumoneiictBue MMOCTOSIHHBIX

1 MarHuTOB U IIPOBOJHUKOB C TOKOM. bubnmoreka [HOK
MarautHoe  mone.  I'mmoresa https://m.edso0.ru/487a8593
Awmrmepa
Bexktop MarHMTHOM  MHIYKIUU.

2 [TpunImn CyNEPHO3ULINI bubnuoTeka [HOK
MarHHTHBIX TOJIEH. JIuaun https://m.edsoo.ru/4clabcch
MarHUTHON UHIIYKIIUU

3 MaruutHoe TmoJie TPOBOJHHKA C bubanoreka HOK
tokoM. OnbIT Dpcrena https://m.edso0.ru/d35d5262

4 Cwia Ammnepa, €€ HampaBJIeHHE U bubnuoteka LHOK
MOJIYJTb https://m.edso0.ru/26d9c5ba

5 Pemenue 3amau bubsmorexa HOK

https://m.edsoo.ru/a37a0c21

6 [Ipumenenue 3akoHa  Ammepa. bubnuoreka HOK
DJIEKTPOU3MEPHUTEIbHBIC TPHOOPBI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HampaBieHUE U
MOAYJb. JIBHKEHHE 3apsyKEHHOMN bubnuoreka I[MOK

7 :

YaCTHIIBI B OJTHOPOJTHOM https://m.edsoo.ru/c97afaal
MarHuTHOM T10JIe
8 Pemrenue 3amau bubmmorexa HOK
https://m.edsoo.ru/504e98c7
bubnnoreka [HOK

9 Pabora et Jloperna https://m.edsoo.ru/d518be4b

bubnuoreka HOK

10 Pemerre 3a1as https://m.eds00.ru/93617bd9

o | e e a e oo 10

’ https://m.edso0.ru/30ff9608
JTMaMarHeTUKH
12 geppovarmericos,  Tpimencrne Bubmiorers LOK
' https://m.edso0.ru/0b58190a
beppoMarHeTUKOB
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Pentenue 3a1a4 o TEME

bubnuoreka LHOK

13 "MarauTHO€ moJe" https://m.edso0.ru/5b55c¢307
14 Pemienue 3aja4 o TeMe bubnuoreka HOK
"MarauTtHoe mnoJe" https://m.edsoo.ru/41c4ae8a
| Tareme e o 10K
AYKIUAK P https://m.edsoo.ru/b3efa0cl
MarHuTHOW MHIYKIIUH
bubnuoreka LHOK
16 OIACmuaykumm https://m.eds00.ru/48150bds
17 3akoH 3JIEKTPOMATHUTHOMN bubnuoteka LHOK
uHaykuuu Papanes https://m.edso0.ru/a6dec188
18 BuxpeBoe »snekTpuueckoe Iolie. bubnuoreka [IOK
Toku dyko https://m.edsoo.ru/15abel140
19 OJIC uHAYKUMH B JBHXKYLIUXCS bubnuoreka LHOK
HPOBOIHUKAX https://m.eds00.ru/0235cc02
bubnnoreka HOK
20 Pemenne sanas https://m.edsoo.ru/4dfda618
bubnuorexa HOK
21 Hpasrio Jlera https://m.edsoo0.ru/bbc22726
p | Bovmmor. | Kem Bmorers 110K
YK H https://m.edso0.ru/621eae9d
IIOCTOSIHHOT'O TOKa
23 SAsnenne camomnHaykiuu. OJIC bubnuoreka I[MOK
CaMOMHIYKITUH https://m.edsoo0.ru/7ee60ca8
Y ' https://m.edsoo.ru/b3c0ad11
DJIEKTPOMArHUTHOE MOJE
25 Pemenne 3amay bubmorexa LOK

https://m.edso0.ru/88f69d2b
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O000menrne W cUCTEMATU3ALU

bubnuoreka LHOK

26 3HaHUiH no Teme https://m.eds00.ru/76484025
:‘)J'IGKTpOI[I/IHaMI/IKa
27 Kontponbnas pabota 1o Teme bubnuoTeka [HOK
"JJIeKTpoIMHAMHKA" https://m.edsoo.ru/8ae09b98
p | R o oo 110K
A . https://m.edso0.ru/7c1db385
lapmonmnueckue KonedaHus
rp | emsace oot B L0
9 https://m.edso0.ru/87ce9498
JOBUXKXCHUHN
DHepreTuveckoe onvucanue. BeiBoj
0 rapommcor koncGammi m BuGmorexa LOK
P https://m.edso0.ru/e3c99692
OQHECPIrETHYCCKOIO n
KHHCMAaTHYCCKOT'O OITMCAaHUA
. bubnuoreka LHOK
31 AMIUIMTY 18 i (pa3a KoneOaHuid https://m.edsoo.ru/7a0c439a
[leppuon u wyactora KoJeOaHUM.
ITepuon } MaJIbIX CBOOOIHBIX Bubmiorexa TTOK
32 KoJiebanui MAaTeMaTUYECKOTO .
https://m.edso0.ru/e0399319
masitHuka. [lepuon  cBOOOIHBIX
Kosie0aHUM MPY>KUHHOTO MasiTHUKA
3| Darmoomme  xoretmm BuGmorexa HOK
YK ' https://m.edsoo.ru/72e93d09
Pesonanc
bubnmmoreka HOK
34 ApToKonebanys https://m.edsoo.ru/6add2644
bubnuoreka [HOK
35 Pemrenue 3anau https://m.edsoo.ru/addeec71

https://m.edso0.ru/756123c5
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VYpok-koHpepeHus

bubnuoreka LHOK

36 Mexanuteckue KOHe6aHHf B https://m.edso00.ru/8ef587be
MY3BIKaJIbHBIX HHCTPYMEHTAX
T ubmorera LOK
" https://m.edsoo.ru/eb84182f
KoseOaHus
38 DJIEKTPOMarHuTHhIE  KOJieOaHUsI. bubnuoTeka [HOK
KouebaTenbHbIi KOHTYP https://m.edsoo.ru/d4adabde
®dopmyna Tomcona. CBsi3b
39 aMIUTUTY/IbI 3apsijia KOHJIEHCATOpa C bubnnoreka LHOK
aMIUITMUTYJOH  CWJIBI  TOKa B https://m.edso0.ru/093f9af1l
K0J1Ie0aTEIbHOM KOHTYpE
0 e YorGaenmon bubmotex LIOK
A https://m.edsoo.ru/d1e2d543
KOHTYpE
p | e o oo o
' YA https://m.edsoo0.ru/5e668619
AJIEKTPOMATrHUTHBIE KOJIeOaHUsI
2 rxonmencarop s tem nepevennoro bubmotex LIOK
TOK: pBH P https://m.eds00.ru/84836152
43 Karymka WHAYKTMBHOCTM B LENU bubnnoreka [HOK
HepeMEHHOTO TOKa https://m.edsoo.ru/cfa307af
44 3akoH Oma myid SIEKTPUYECKOMN bubnuoreka HOK
IeNU IEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
| Mmmen ey T Bioros 10K
% g yrom https://m.edsoo.ru/1cac6c4c
3HAYCHUE CHJIBI TOKA U HATIPSKCHHS
46 Pe3onaHc B ayekTpUUECKO 11enH bubmorexa HOK
P t https://m.eds00.ru/087506df
47 Pemenue 3agau bubmorexa LOK

https://m.edsoo.ru/al16836a4
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N neanbHblil TpanchopmaTop.

48 [IpousBoxactso, nepeaaya u bubnmoreka [HOK
norpebienne DIIEKTPUYCCKOIR https://m.edso00.ru/f97418ae
SHEPTUU
OKOJOrn4ecKkue pUCKU pu

| mmosme anepeura Biomosa 1o

YILTYD . https://m.edsoo.ru/a6f74d93
9JICKTPOIHEPTHUH B ITOBCEIHEBHOM
JKU3HU
bubnnoreka HOK

50 Pemerue 3anay https://m.edsoo.ru/ee6677ed

bubnuoreka [HOK

o1 Pemenne sanau https://m.edso0.ru/7cab59f8

. g{zclf/llﬁeﬂne u H((:)I/ICTeMaTI/IS:IeII\I/;SeI EubmoTexa [IOK
" " https://m.edso00.ru/401024a9
DIEKTPOMAarHUTHBIE KOJICOAHWS

53 | Xapmtopomm  oxanmacoxmm BuGmitorexa LOK

https://m.edso0.ru/a58e109f
BOJIH
54 CBoiicTBa MEXaHUYECKUX BOJIH Bubmuorexa LOK
https://m.edso0.ru/d9ae1000
bubnnoreka [HOK

55 3ByK. XapaKTepHCTHKH 3BYKa https://m.edso0.ru/138b6f09

6 | Doyt ¢ g BuGmiorexa HOK

s . P https://m.edso0.ru/7380038f
OKPYKaroIIel cpebl
bubnuoTeka [HOK

57 Pemenue sanas https://m.edso0.ru/cfd918bf
DNeKTpOMarHUTHBIE BOJIHBI. E6imorexa LIOK

58 W3nydeHne  SIEKTPOMAarHUTHBIX

BOJIH

https://m.edsoo.ru/714e5db1
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9Hepm;1 OJICKTPOMAarduTHBIX BOJIH.

59 CoiicTBa AIIEKTPOMArHUTHBIX bubmorexa LIOK
https://m.edso0.ru/d01b818c
BOJIH
B0 pmenomme  srextpovarmy buGanorera LOK
https://m.edsoo.ru/49bel1fe
BOJIH B TEXHUKE U OBITY
[TpunHIMIIBI paanoCBs3U u
61 TEJICBUJICHUS. Panuonoxkanus. bubnuoreka [HOK
DJIEKTPOMAarHUTHOE  3arps3HEHHE https://m.edso00.ru/9f96f1f8
OKPYKarOIEH Cpebl
62 KontponbHas pabora mno Teme bubnuoreka [IOK
"Kosnebanus 1 BOJHbBI" https://m.edsoo0.ru/4f7985a0
63 CBer. 3akOH MNPSAMOJIMHEHHOTO bubnuoreka LHOK
pacrpocTpaHeHHsI CBETa https://m.edso0.ru/f9566406
o | e s i e
https://m.edso0.ru/ea32d455
pacrpocTpaHEHHs CBEeTa
65 OTtpaxenue CBeTa. [nockoe bubnuoreka HOK
3epkaio. Cepuueckoe 3epKaio https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBera. AGCOTIOTHBIN
6 nperouienms. Momioe miympenice bubmotex LIOK
' . https://m.edsoo.ru/bc2e55cd
orpaxkeHue. IlpeaenbHblid  yron
MOJIHOTO BHYTPEHHETO OTPAKEHUS
o | e st o oo 10K
https://m.edso0.ru/49d830a9
MIPEJIOMJICHUS CBETA
8 coera. Crommii coctan Geroro ubmiorex LOK
' https://m.edsoo.ru/d8elc3be
cBera. [{Ber
69 JIunsel. DOKyCHOE pacCTOSHHUE U bubnuoreka I[HOK

OIITUYCCKaA Cujia JIUH3bI

https://m.edso0.ru/60441359
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[Toctpoenne  m3o0pakeHWl B

bubnuoreka LHOK

70 fmHsax - u HMX  CHCTCMaXx. https://m.edsoo.ru/bb53b1d5
VBenunueHue TUH3bI
I o 10K
p ’ v https://m.edso0.ru/5a868f09
ITIOMOIIIBIO JIMH3
72 Fna3 KaK OIITHYCCKas1 CUCTCMa BI/I6JII/IOTCK3 HOK
https://m.edsoo.ru/ecd480a2
73 EeEJ;ZIIP{IfIMOCTEIaHa:éOMeT 1_1[413121(13‘13(}:; bubnorexa HOK
p p https://m.edsoo.ru/cd174a10
OIITUKHA
74 CkopocTh CBE€Ta W METOHBI €€ bubnuoteka LHOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bubnnoreka HOK
& Hucnepens ceera https://m.edsoo.ru/le16cc6e
bubnuoTeka [HOK
76 Wurepdepenuus ceera https://m.edso0.ru/5fc0c638
g | e s Moo 10K
https://m.edso0.ru/c6416d48
MaKCI/IMYMOB %1 MI/IHI/IMYMOB
bubnnoreka [HOK
8 Pemenne sanad https://m.eds00.ru/3061de2b
bubnuorexa HOK
9 IIprmenenne nHTepPepeHLM https://m.edsoo.ru/668edbcs
bubnuorexa HOK
80 Audpakus cera https://m.eds00.ru/12ed04b5
81 gg?(ia;: H(:{I;Ié?ljoxleﬂnﬁ 12511;1;;:3(. bubnmotexa LOK
https://m.edso0.ru/f998d964
MaKCUMYMOB
82 Pemenne 3amay bubmotexa LIOK

https://m.edsoo.ru/d58c411a
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HOHCpC‘IHOCTB CBC€TOBBIX BOJIH.

bubnuoreka LHOK

83 [Monsipu3zanus ceera https://m.edso0.ru/e9890fe9
bubnmoreka OK
84 Peenne 3aza- https://m.edsoo.ru/cSGcngS
85 CBeToBbI€ SBJICHUS B IPUPOJIE bubmorexa LIOK
https://m.edso0.ru/0b36363d
86 OO0o0mIeHrne ¥ CHUCTEMaTH3aIUs bubnmnoreka LHOK
3HaHuii mo teme "Onruka" https://m.edsoo.ru/8a14748b
87 KoHTponbHast pabGota 1o Teme bubnuoreka LHOK
«Omntuka» https://m.edso0.ru/82315dd4
['panuis! MPUMEHUMOCTH
88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubnuoteka LHOK
9JIEKTPOJMHAMUKA W TIPUHIIMII https://m.edsoo.ru/c9bd77cb
OTHOCUTEIIBHOCTH
89 [Toctynarel cnenuanbHOM TEOpUU bubnuoreka [HOK
OTHOCHUTEJILHOCTH https://m.edsoo.ru/c56f05ch
[TpocTpaHCTBEHHO-BPEMEHHO
WUHTEpBAJ. [Ipeo6pazoBanust
90 JlopeHna. YcioBue NpUYMHHOCTH. bubnuoreka I[MOK
OTHOCHTETBHOCTD https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH.  3aMeaJicHhe
BPEMCHH U COKPAIICHUE JITHHBI
91 DHeprus " AMITYJIbC bubnuoteka LHOK
PENSATUBUCTCKON YaCTHIIBI https://m.edso0.ru/853a64fc
2 mmymcon . penmmsorcrof buGanorera LOK
https://m.edsoo.ru/b6258ffa
YaCTHUIIBI. DHEPTHsl MTOKOs
93 PaBHOBeCHOE TEIJIOBOE M3TyUCHHE bubmorexa LOK
https://m.edsoo0.ru/f54035a5
94 3akoH cMmelennsa Buna Eubmiorexa HOK

https://m.edsoo.ru/1c5ff752
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I'unoreza M. Ilnanka o KBaHTax.

bubnuoreka LHOK

% ®otoHBI https://m.edsoo.ru/a5ffa218
Bbubnuorexa HOK
% Jueprus u uMIyILe Gotona https://m.edsoo.ru/7fb307ec
97 dotorpdexr. Onwviter A, T bubnuoTeka LHOK
Cronerosa. 3akoHbl poTodddekra https://m.edso0.ru/8c68e5b9
o | e Sk T
- °P rpanit https://m.edsoo.ru/01ef4556
dororddekra
99 Hasnenue cBera. Ombiter I1. H. bubnuoteka LHOK
Jlebenena https://m.edso0.ru/64b4f966
. bubnuoteka LHOK
100 BoHOBEIE CBOIICTBA YaCTHI https://m.eds00.ru/f59cfcec
Bousnbl ne bpoitns. [[nuHa BoJIHBI
101 ne bpoins u pasmepsl obnactu bubnuoreka [HOK
JIOKAJIW3alUuU JIBIDKYIIICHCSI https://m.edsoo.ru/5df8bafl
YACTHUIIbI
102 KopnyckynsipHo-BoaHOBOMI bubnuoreka [HOK
Jyaltu3m https://m.edsoo.ru/8ccab62a
103 Hudpaxius DJIEKTPOHOB Ha bubnuoreka I[MOK
KpHCTAILIaX https://m.edsoo.ru/30dbal8c
100 spovipe.  Coormouern BuGaorera LOK
POMHPE. L https://m.eds00.ru/65783dec
HeonpenenéuHocTeil 'elizeHoepra
bubnuorexa HOK
105 Pemenne rpadureciax sanas https://m.edso0.ru/e70195hd
N bubnuoteka LHOK
106 Pernerne pacuCrpix sanay https://m.edsoo.ru/ee9b3182
KonTtponpHas pabora mo Ttemam:
107 "OcnHossl CTO", "KopmyckynspHo- bubmmorexa LIOK

BOJIHOBOM1 yanu3m"

https://m.edsoo.ru/c3de891a
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OnBITHI 10 HCCICA0BAaHUIO

bubnuoreka LHOK
108 cTpoeHuss aroma. [lnmanerapHas httos://m.eds00.ru/312b750a
Mozelnb aroma Pesepdopaa — )
bubnuoreka LHOK
109 Hoctynatet bopa https://m.edsoo.ru/404dfa9a
110 Bunel criektpoB. CrnekTp ypoBHEN bubnmoreka [HOK
SHEPIHH aTOMa BOJAOPOIa https://m.edsoo.ru/cf74blla
111 CHoHTaHHOE€ M BBIHYXKJICHHOE bubanoreka HOK
U3JTy4CHHE CBETa https://m.edso0.ru/f945d85c
bubnnoreka HOK
112 Jlasep https://m.edso0.ru/2288a0c4
Hyxnonnas MO/JEIb anpa
113 ['eiizenbepra-liBanenko. 3apsn u bubnuoreka HOK
MaccoBO€ YHUCIIO sapa. M30Torbl. https://m.edsoo.ru/34adabde
PagunoakTuBHOCTH
3aKOH paJAMOaKTUBHOIO pacrmaja.
CaoiicTBa WOHU3UPYIOLIETO EuGmorexa ITOK
114 VIYHCHITL. Brusirne https://m.edsoo.ru/aab98bef
paIuOaKTUBHOCTA  HAa  JKUBBIC
opranusmsl. Jlozumerpus
DOHeprusi CBsI3U HYKJIOHOB B sIJIpe.
Anepusie cunbl. Jlepexkt macchl
anpa. slnepHele peakuuu. SnepHoie Bubmiorexa TTOK
115 DEAKTOPBI. Tpobnemer https://m.edsoo.ru/ff1758d0
YIPaBISIEMOTO TEPMOSIAEPHOTO
CHHTE3a. JKOJOTUYECKHE ACTICKThI
Pa3BUTHS SAEPHON SHEPTETUKHU
Mertonsl perucTpanuu u
WCCIICIOBAHUS AJIEMEHTapHBIX Eubimoreka ITOK
116 HactHil. - DyHAAMCHTAbHbIC https://m.edsoo.ru/1ac08a5b
B3aMOJICHCTBHSL. bapuonsl,
ME30HbI u JIENITOHBI.
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IIpencraBienue o CrangapTHOU
Mozend. KBapk-TiitoOHHAst MOJIeib
aJpOHOB

Odusuka 3a npeaesiaMmu
CranpaptHoit  monenu. Témuas

117 Marepuss ©W TEMHAs  DHEPrusl. bubimotexa HOK
o https://m.edsoo.ru/c026fd37
EnuacTBO (DM3MUecKodl KapTHHBI
Mupa

118 OTanbl  pa3BUTUS  aCTPOHOMMUH. bubnuoTeka [HOK
3HaYeHHE aCTPOHOMHHU https://m.edsoo.ru/ad73e145
[IpumMeHUMOCTh 3aKOHOB (hHU3UKHU

119 TUIS 00BsICHEHUS MIPUPOJIBI bubnuoreka LHOK
KOCMHYECKHX OOBEKTOB. MeTO bl https://m.edso0.ru/39c44028
ACTPOHOMUYECKUX HCCIEAOBaHUN

120 reresoms, - paorencoroms, buGanorera LOK

’ ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi acTpOHOMUS
Bun 3Bé3gHoro Heba. BE3US
121 }Iplill/leg eg?f;égnzl e(?fnagecfmegﬂ I/I); bubmorexa LOK
’ ’ https://m.edsoo.ru/aac588eb
BUJIUMOE JIBUKEHHUE
HEYHAsl  CHCTEMa. HIIE.
122 ggiHZqHzﬂ aKl(“:I/I]:H(e)C”?L I/ISTZJLHIII/ICK bubmorexa LOK
. https://m.edso0.ru/22748eb4
sHeprun CosHIA U 3BE3]
3BE3 I, 1704 OCHOBHBIC

123 XapaKTEPUCTUKH. Huarpamma bubnuoreka I[MOK
"CHeKTpaTbHBIN KJ1ace — https://m.edso00.ru/42169944
CBETUMOCTB"

124 3Be3/1bI TJIaBHOM bubnmnoreka HOK
[IOCJIEN0BATEILHOCTH https://m.edsoo.ru/b3ch766¢
BuyTtpennee  crpoeHne  3BE3N. I IIOK

125 CoBpeMEHHbBIE TIPEACTABIEHUS O

IMPOUCXOKIACHUN n 9BOJJIFOIITMH

https://m.edsoo.ru/d09da494
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126

127

ConHila W 3BE34. OTambl KU3HU
3BE3 ]

Mineynsii  Ilytb  —  Hama
I'amakTuka. Turner rajlakTHK.
UYéEpHble ABIPHI B sIpax TaJaKTHK

Bcenennas. Pacmmpenue
Bcenennoti. 3aKkoH Xabbna.
Teopus bonpsmoro B3pbIBA.
PennkroBoe nsimyueHue

bubnuorexa HOK
https://m.edsoo.ru/7cd10a0a

bubnuoreka LHOK
https://m.edsoo.ru/3dbdf0d2

128

129

Macmrabnas CTPYKTYpa
Bcenennoi. Meraraiaktuka
Hepewénnrie poOIEeMBI
aCTPOHOMUH

bubnuoreka [HOK
https://m.edsoo.ru/ce234633
bubnnoreka HOK
https://m.edsoo.ru/d37d9ffe

130

®u3n4eCcKuil NPAKTUKYM II0 TEME
"UccneqoBanue MarHUTHOIO IIOJIA
MMOCTOSTHHBIX MarauToB" AN
"UccneqoBanue CBOMCTB
dbeppoMarueTukoB" WU
"UccimenoBanue IEWCTBUS
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

bubnuoreka [HOK
https://m.edso0.ru/67361aef

131

Pu3NUeCKUul MPAKTUKYM IO TEME
"U3mepenue cunpl Ammepa" wiu
"N3ydeHne 3aBHCHUMOCTH  CHJIBI
AwMriepa oT cuibl TokKa" WU
"Onpenenenue MarHUTHOM
MHAYKIIMY HAa OCHOBE H3MEPEHUS
cuibl Ammnepa”

bubnuorexa HOK
https://m.edsoo.ru/fcae91e9

132

DuU3NYEeCKUN MPAKTUKYM II0 TEME
"Uccnemopanue SIBIICHUS
AIEKTPOMATHUTHOMU UHIYyKIUAN"
it  "OnpeneneHve  UHAYKIIMH
BUXPEBOI0 MarHUTHOTO MoJs"

https://m.edso0.ru/c36658da
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®u3nyecKuil MPakKTUKYyM IO TEeMeE

"UccnenoBanue SIBJICHUSI EubmoTexa ITOK
133 CaMoMHAyKUpH"  wn  "Cbopka https://m.edso0.ru/b8fb6391
MOJIENH AJIEKTPOMAarHuTHOTO
reHeparopa"
®u3nyecKuil MPaKTUKYM IO TEeMe
134 "N3mepenue mnepuona CBOOOTHBIX bubnmoreka [HOK
KoJicOaHMi HHUTSHOTO u https://m.edso0.ru/5d159d35
IPYXKUHHOI'O MasiTHUKOB"
®u3NYeCcKuil NPAKTUKYM II0 TEME Bubmorexa ITOK
135 "llpeobpasosanne  dHeprum B https://m.edsoo.ru/a28026bd
IPYXKUHHOM MasiTHUKE" — '
®u3n4eCcKuil NPAKTUKYM II0 TEME
"HccnenoBaHue IEPEMEHHOIO TOKA
yepes [0CJIEI0BATENBHO
136 COE€IMHEHHDIE KOHJIEHCATOD, bubnuoreka HOK
KaTymky ©  pesuctop"  win https://m.eds00.ru/89dc2d90
"UccneqoBanue paboThI
UCTOYHUKOB  CBeTa B  LENU
MEePEMEHHOT0 ToKa"
®u3nYecKuil MPAKTUKYM II0 TeMeE Eu6amorexa ITOK
137 "M3yuenne napamerpos. 3ByKOBOH https://m.edso0.ru/b100661a
BOJIHBI" — '
®u3nYecKuil MPAKTUKYM IO TeMeE
"N3mepenue IIOKa3aTelIs
138 MPETOMIICHUS crexna” Wi bubnnoreka [HOK
"Tlomyuenne  m300pakeHUs B https://m.edso0.ru/42569eal
CUCTEME U3 IUIOCKOTO 3epKajia M
JTUH3BI"
Du3NUeCKUN MIPAKTUKYM II0 TEME
139 "UccnenoBanue 3aBHCHUMOCTH bubnmoreka [HOK
¢dokycHOro paccTosiHus oT https://m.edsoo.ru/b879fb3f

BellecTBa (Ha MpUMEpPE KUIKUX
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uH3)" WIIH "U3mepenue
doxycHOTO paccTosiHus
paccenBaronUX JUH3"

140

141

®u3nyYecKuil MPaKTUKYM IO TEeMe
"Habnronenue TG PaKI,
uHTepEepeH U MOJSpPU3ALUU
ceera"

®u3NYeCcKuil NPAKTUKYM II0 TEME
"Onpenenenue UMITyJIbCca u
SHEPTUU PENATUBUCTCKUX YaCTHI]
(o dboTorpadusam TPEKOB
3apsHKEHHBIX YaCTUI[ B MAarHUTHOM
nosie)"

bubnuorexa [HOK
https://m.edsoo.ru/8b7ac737

bubnnoreka HOK
https://m.edso0.ru/63756¢47

142

@dusnueckuil MpakTUKyM IO TeMe
"U3mepenue nocrosiHHoW Ilnmanka
Ha OCHOBE UCCIIEI0BaHMS
dorordpdekra” WA
"HccnenoBaHue 3aBUCUMOCTHU CHIIBI
TOKa  4Yepe3  CBETOAMOA  OT
HanpspkeHus"

bubnnoreka HOK
https://m.edsoo.ru/eb916f82

143

144

®u3nYecKuil MPAKTUKYM II0 TeMeE
"UccmenoBanue CIIEKTpa
Ppa3peKEeHHOTO aTOMapHOTO
BOZIOpOJA u U3MEpPEHUE
nocTtostHHOM Punbepra”

®u3nYecKuil MPAKTUKYM II0 TeMeE
"UccnenoBanue paguoaKkTUBHOTO
dona c WCIIOIb30BAaHHEM
nosumerpa"  wim  "H3yuenue
MHOTJIOIIEHHUS OeTa-4acTHIl
amoMuHIEeM"

bubnuorexa HOK
https://m.edsoo.ru/ec651eb8

bubnmorexa HOK
https://m.edsoo.ru/c3dabebe

145

Du3NUEeCKUN MPAKTUKYM II0 TEME
"HaGaromeuus 3BE3mHOro Heba

bubnuorexa LHOK
https://m.edsoo.ru/1072021e
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146

HEBOOPYKEHHBIM r71a30M c
UCIIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUWIOKEHUW JUISl  ONPECIICHHS
MTOJI0KEHHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO  JIaTy:  OCHOBHBIC
co3Be3usi CEeBEpPHOIo MOJyIIApHs
u SApKHUeE 3BE35I" WA
"Habntonenust B teneckon JIyHbI,
MJIaHET, TYMAHHOCTEH M 3BE3IHBIX
CKoIIeHui"

O0o001IeHe H  CHUCTEMATH3aIIMs
3HAHUH. Poip [1)7637041 51
aCTPOHOMHUH B 3IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIIMAILHON H
ITHYECKON cepax IesTeTbHOCTH
YyeJjioBeKa

bubnnoreka HOK
https://m.edsoo.ru/ad6ddeed

147

148

O0001IeHNE H  CHUCTEMATHU3ALUS
3Hanuii. Poiap m mecto ¢usuku u
aCTPOHOMHU B COBPEMEHHOI
Hay4YHOU KapTHHE MHUpa

O000merne M cUCTEMATHU3ALN
3HaHuil. Ponp usnueckoit Teopun
B ()OpMUPOBAHUU NPEACTABIECHUN O
bu3nUecKoil KapTUHE MUPA, MECTO
¢u3nyeckol KapTUHBI MHpa B
o0miem pany COBPEMEHHBIX
€CTECTBEHHO-HayUHBIX
IIPEJICTaBICHUN O IPUPOAE

bubnnoreka [HOK
https://m.edso0.ru/18f19f7c

bubnuorexa HOK
https://m.edsoo.ru/e7d400f4

149

O000merne M CcUCTEMATH3ALNA
3gaHui o reMe "Kunemaruka"

bubnmorexa HOK
https://m.edsoo.ru/b032fc4b

150

O000meHrue W cUCTEMATU3ALU
3Hanui mo treme "Kunemaruka"

bubnuorexa LHOK
https://m.edsoo.ru/4e31b507
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O000menrne W cUCTEMATU3ALU

bubnuoreka LHOK

151 3HaHu# 1o Teme "JluHamuka" https://m.edsoo.ru/2dfbafc5
HU
152 im0 tewe "Crammes Bubmorera LIOK
" https://m.edsoo.ru/3cca482¢
TBEP/IOTO Tela
B 1ok
" https://m.edsoo.ru/32a4d1a0
COXPAHCHHS B MEXaHHUKE
O06o0mIeHrne ¥ CHUCTEMaTH3aIus
154 3HaHuii 1o  TemMe  "OCHOBBI bubnuoreka [HOK
MOJICKYJISIPHO-KHUHETUYECKOM https://m.edsoo.ru/ed440ca8
Teopun"
165 swanmi o rewe "Tepommanmte BuGumoresa LOK
o ‘ https://m.edso00.ru/c63f7c10
TennoBbie MalTUHBI
O06o0OmIeHrne ¥ cHUCTeMaTH3aIus
156 3HaHUM 10 TeMe "ArperaTHble bubnnoreka LHOK
cocrosiHust  BemectBa. dazoBrie https://m.edsoo.ru/1d36b5b1
nepexonl"
157 swami 1o Tewe “mexpmaecioe BubmoTeka LOK
" https://m.edsoo.ru/3bf0def9
noine
O06oOmeHne W CUCTEMaTH3AIMS
158 3HaHui 1o Teme "TlocTosHHBIN bubmorexa [OK
. https://m.edso00.ru/71453ee6
INEKTPUUYECKUN TOK
oo ok
" https://m.eds00.ru/3d40077a
pa3IMYHBIX Cpeaax
160 O06o0meHne ¥ CcUCTEeMaTH3aIUs bubnuoreka LHOK

3HaHU 110 TeMe "Maraurtaoe noJie"

https://m.edsoo.ru/3b4c06ae
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PezepBHbIil ypok. O06o0OmEeHne u

161 cucTeMaTu3alusl 3HAaHUU II0 TEMeE Bubmorexa HOK
: . : https://m.eds00.ru/053e2248
DJIeKTpOMarHuTHasE WHYKITUs

162 | e st n T BuGmorexa LIOK
" ! " https://m.edso00.ru/d6310bfd
MexaHn4deckue KojieOaHus

163 | e st n T Bumorexa 110K
" ! " https://m.edsoo.ru/5e2bb83d
DJIeKTpOMarHUTHBIE KOJIeOaHUs
PesepBublit  ypok. OO000mIeHUE U

164 CUCTEMaTH3alMsl 3HaHUW 110 TeMe bubnmmoreka HOK
"MexaHu4ecKue u https://m.edsoo0.ru/96a7a2dd
AJIEKTPOMArHUTHBIE BOJIHBI"

165 | oot auant no rovs BuGmorexa LIOK
" " t https://m.edso0.ru/52ad1603
Omruka
PesepBHBIl  ypoOK. O60§HICHI/Ie Hu Eubimorexa LIOK

166 CUCTeMAaTH3alys 3HAHUK TI0 TeMme )

" " https://m.edsoo.ru/5beclc65
OcnoBel CTO
PesepBublit  ypok. OO0o00mieHuEe u

167 CHUCTeEMaTHU3alusl 3HAaHUU II0 TEME bubanoreka [HOK
"KopmycKynsipHO-BOIHOBOI https://m.edsoo.ru/f7c59d38
nyanuzm"

160 | cormmirmmarne nann no Teve Buamorexa 10K
" H " https://m.edso00.ru/1f511654
dusznka atoma
PesepBubIit  ypok. OO0oOmenne u

169 cHUCTeMaTu3alus 3HAHUM IO TeMe bubnmnoreka HOK

"®uzuka aTOMHOTO  siApa U
3JIEeMEHTapHbIX YyacTull"

https://m.edso0.ru/905c5ce0
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PezepBHbIil ypok. O06o0OmEeHne u

bubnuoreka LHOK

170 SHCTGM&TI/IS&HI/IH 3HAHUU "l'[O TEeMe 1 https://m.eds00.ru/2bffb94c
DJIEMEHTHI aCTPODU3UKH
OBHIEE KOJIMYECTBO YACOB IIO 170 16

I[TPOTPAMME
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MMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHA OCHOBHOM
OBPA30BATEJIbHOI ITPOI'PAMMBI10 KJIACC

Ko .
I oie SEMOTO IIpoBepsiemble TmpeIMeTHbIE pe3yJabTAaTbl OCBOEHHSI OCHOBHOM
poBep 00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi
pe3yJibTara

JleMOHCTpHpOBATh HA MIPUMEPAX POJIb U MECTO (PU3UKHU B (hOpMUPOBAHUH
10.1 COBPEMEHHOM HayYHO! KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHON TEXHUKN
Y TEXHOJIOTHH, B IPAKTUYECKON AEATEIbHOCTH JIIOIEH

Y4YuTBIBaTh TPAaHUIBl MPUMEHEHHS H3YyYCHHBIX (PU3HMUECKUX MOMIEIICH:
MaTepuajbHas TOYKa, HHEpLUalbHasg cHcTeMa OTCcuéra, aOCOJIOTHO

10.2 TBEPAOE TEJO, UACAIbHBIN ra3; MOJEIU CTPOCHHUS ra30oB, KUIAKOCTEH U
TBEPIBIX TeJ, TOYEYHBIH AJIEKTPUUECKUN 3apsii — HpU PpeLICHUU
¢duznyecKux 3a1a4y

PacniosnaBare (usmyeckue sBieHHs (MPOIECChI) M OOBSACHATH HUX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYISIPHO-KHHETHYECKOH Teopuu
CTPOCHMSI  BEIIECTBA W DJCKTPOJAMHAMHUKH:  PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE TBUKEHHE, CBOOOJHOE MaJieHue Tel,
JIBUKCHHUE MO OKPYKHOCTH, WHEPIUsS, B3aUMOJCUCTBUEC Tell; MUPPy3us,
10.3 OpOYHOBCKOE ABMXEHUE, CTPOCHUE KUAKOCTEH 1 TBEPBIX TN, U3MECHEHHE
00béMa Ten mpu HarpeBaHuM (OXJIAXKICHHM), TEIUIOBOE PaBHOBECHE,
WCIIapeHue, KOHJEHCALMs, IUIAaBJICHUE, KPUCTAJUIM3ALUs, KHUIIEHUE,
BJIQYKHOCTh BO3]1yXa, MOBBIIICHUE JIABJICHUS Ta3a MPHU €ro HarpeBaHUH B
3aKpBITOM COCYZ€, CBSI3b MEXKAY IapaMeTpaMu COCTOSIHUSI rasza B
M30IpOLeCcCax; AIEKTPU3aLUs TeN, B3aUMOJEICTBHE 3apsI0B

OnuceIBaTh MEXaHUIECKOE JIBIKEHUE, UCTIONB3YsI (PU3MUCCKHUE BETNIMHBIL:
KOOpJMHATa, MyTh, MEpeMeIIeHHe, CKOpPOCTh, YCKOpEHHEe, Macca Telna,
CWJIa, UMITYJIbC TelNa, KMHETHYECKas JdHEPrus, NMOTCHIMAIbHAS DHEPIHS,

10.4 MeXaHu4yeckas paboTa, MeXaHW4YecKas MOIIHOCTh; TIPU OMHCAHUHU
MPABWJIBHO TPAKTOBATh (PU3NICCKUI CMBICI UCIOJB3YEMBIX BEIIMUUH, HX
0003HaYEeHHsS] W €IUHUIIBI, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE AAHHYIO
(UBHYECKYIO BEIMYUHY C JIPYTUMU BEIIMYUHAME

OnwuceBaTh M3y4YCHHBIC TEIUIOBBIE CBOWCTBA TEN W TEIJIOBHIC SIBICHUS,
UCTIONB3Ys (pU3MUEcCKue BETMUMHBI: JaBIEHUE ra3a, TeMIepaTypa, CpeIHss
KAHETHYECKAas ~ DHEPTUs  XAOTHYECKOTO  JIBIDKEHHS  MOJEKY,
CpeIHEKBaJpaTUYHasi CKOPOCTb  MOJEKYJI, KOJMYECTBO  TEIUIOTHI,

10.5 BHYTPEHHSIS dHEprus, padora rasza, Ko3(duuueHT moyie3Horo aeicTBUs
TETUTOBOTO IBUTATEIIST; TIPU OTIMCAHUH TPABUIIBHO TPAKTOBATH (PH3HUECKHIA
CMBICJI UCTIOJIb3YEMBIX BEJTMYMH, UX 0003HAUEHUS U €AMHUIbI, HAXOJUTh
(GOpMyITBI, CBSA3BIBAIONIME JAHHYIO (DU3MUYECKYI0 BEIHYUHY C IPYTUMHU
BEJIMYMHAM

OnuceiBaTh  W3YYEHHBIE DJIEKTPUUECKHE CBOWMCTBA BeIIeCTBA U
AJICKTPUYECKUE SBICHUS (IIPOIIECCHI), UCTIONB3YS (U3MUECKUE BETUUNHBI:
DIIEKTPUYECKUIN 3apsl, SJICKTPUUYECKOE II0JIe, HAMPSIKEHHOCTh TIOJS,

10.6 MOTEHITMAT, PA3HOCTh TOTCHIMAJIOB, TIPHU OMHUCAHWU TPABUIIBHO
TPaKTOBATh (PU3UUECKUI CMBICI UCIIOJB3YEMbIX BETUUMH, UX 0003HAYCHUS
W CIMHUIIBL, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3HUYECKYIO
BCJIIMYHUHY C APYTHUMHU BCIUYNHAMU
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10.7

aHAIM3UPOBaTh  (PU3MUECKHE TPOLECChl U SBJICHUS, HCIOIB3YS
¢du3nveckre 3aKOHBI U MPUHIMIIBL: 3aKOH BCeMUpHOTo Tsrotenus, I, Il u
Il 3akonb! HploTOHA, 3aKOH COXpaHEHHs] MEXaHUYECKON IHEPrUH, 3aKOH
COXpPaHEHMsI MMIIYJIbCA, MPUHLUI CYNEPHO3ULMU CHUJI, IPUHLUII
paBHONpaBUS  MHEPUUAIBHBIX  CHUCTEM  OTCYETa;  MOJEKYJSIpPHO-
KMHETUYECKYI0 TEOPUI0 CTPOEHHUs BELIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpenHel KUHETHYECKON OSHEpPruu TEIIOBOTO JBUKEHHS MOJIEKYT C
a0COJIIOTHOW TeMIepaTypor, TMEpBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXpaHEHHUS NEKTPUUYECKOT0 3aps/a, 3akoH KynoHa; npu 3ToM pa3nndarh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4YEeCKOE BBIPAKEHUE U
yCJIOBHS (TPaHUIlbI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MPUHLUIBI JEHCTBUA MAILIMH, NPUOOPOB U
TEXHUYECKUX  YCTPOMCTB; pa3iuuyaTh YCJIOBUS MX 0€301acHOro
UCIIOJIb30BaHUS B IOBCEIHEBHOM YKU3HU

10.9

BBINOJNHATE AKCHEPUMEHTHI 110 MCCIICIOBAHUIO (PU3MUECKUX SIBICHUHA U
MPOIIECCOB C HCIOJIh30BAaHUEM TPSIMBIX M KOCBEHHBIX W3MEPEHU; MpH
sToM (QopMmyaHpoBaTh MpodiieMy (3a7ady) U THUIOTE3Y Yy4eOHOro
IKCHEPUMEHTa, COOMPATh YCTaHOBKY W3 MPEIIOKEHHOTO 000pYIOBaHHSA,
IPOBOJIUTH OTIBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OcymiecTBIATh NpsIMble U KOCBEHHbIE U3MEPEHUs (PU3UUYECKUX BEJINYMH;
IpY 3TOM BBIOMPATh ONTUMAIBHBIA CIIOCOO M3MEpPEHHsI U HCIOIh30BATh
U3BECTHBIE METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

10.11

10.12

UccnenoBaTh 3aBUCUMOCTH  MeXAy (U3MUECKUMU BEJIMYMHAMHU C
WCIIOJb30BAHUEM TIPSAMBIX M3MEPEHUH; IPU OSTOM KOHCTPYHUPOBAaTh
YCTaHOBKY, (UKCHUPOBAaTh pPE3yibTaTbl MOJYYEHHOH 3aBHUCHMOCTH
(Gu3nUecKuX BETUYMH B BHJE TaONUIl U TrpadUKOB, JenaTh BBIBOABI 110
pe3yabTaTaM HCCIeI0BaHUs

ColmronaTh paBuia 6€30MacHOro TpyAa MpY MPOBEACHUH UCCIIEIOBAHUM
B paMKax y4yeOHOro OSKCHEpUMEHTa, Y4eOHO-HCCIEeNI0BATENbCKON H
MIPOEKTHOH AEATEIBHOCTH C UCTIOJIh30BAHUEM U3MEPUTEILHBIX YCTPOWCTB
U J1abOpaTOPHOTro 00OPYIOBAHUS

10.13

Pemare pacu€THble 3afaud C SBHO 3aJaHHON (DU3MYECKOH MOJEINbIo,
UCTIONB3Ysl (Pr3UUeCcKre 3aKOHBI ¥ MPUHITUTIBI; HA OCHOBE aHAJTN3a yCIOBHUS
3a/1a4¥l BEIOUpATh (PU3UIECKYIO MOJIENb, BBIIEIATH PU3NIECKIE BETUIUHBI
u GopMynbl, HEOOXOIUMBIE Il €€ pEeIIeHHs, MPOBOJIUTH PACUETHI U
OIICHUBATh PEAILHOCTh MOJIYYCHHOTO 3HAYeHUSI (PU3NUIECKON BETHUNHBI

10.14

Pemars Ka4yeCTBECHHbIE 3a7a4H: BBICTPAaNBaTh JIOTUYECKHU
HETPOTUBOPEUMBYIO IEMOYKY PACCYKAEHUW C OMOPOW HA H3YUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PH3UYECKHE SBICHUS

10.15

Hcnonp3oBaTh mpu  pemieHMHM — y4eOHBIX  3a7ady  COBPEMEHHBIC
MH(GOPMALIMOHHBIE TEXHOJIOTUM JUIsl TOUCKA, CTPYKTYypHUPOBAHUSA,
UHTEpIpeTallud W TPEeACTaBIeHUS y4eOHOW W HAyYHO-TIOMYJISPHOM
UHpOpMALMK, MOJYYEHHOH W3 pa3INYHbIX HMCTOYHHMKOB; KPUTUYECKH
aHAJIM3UPOBAThH MOJTy4aeMyro HH(pOpMAIUIO

10.16

[lpuBoaUTE TPHMEPHI BKJIAJAa POCCHHCKHX W 3apyOeKHBIX YYEHBIX-
(U3UKOB B pa3BUTHE HAYKH, O0BSICHEHUE MTPOIIECCOB OKPYKAIOILIET0 MUPA,
B Pa3BUTHE TEXHUKU M TEXHOJIOTHH
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10.17

10.18

Hcrons30BaTh TEOPETHUECKIE 3HAHUSA 110 (PU3HKE B TOBCEAHEBHOMN JKU3HH
s obecriedueHUs] OE30MAaCHOCTH MPH OOpalmleHHHu ¢ MpubdopamMu H
TEXHHYECKHMH yYCTPOUCTBAMHU, /ISl COXPAHEHHS 3/I0POBBS U COOIIOACHUS
HOPM 3KOJIOTHYECKOTO TIOBEICHUS B OKPY>KaloIlel cpee

Paborare B rpynme C BBINOJIHEHHEM Pa3JIMYHBIX COLMAIBHBIX pOJIEi,
IUTAHUPOBATh PabOTy TPYIIIBI, PAIIMOHAIFHO PACHPECIsTh 00sI3aHHOCTH
" IUIaHUPOBATh ACATCIIBHOCTH B HCCTAHAAPTHBIX CUTyallUAX, aACKBATHO
OLICHWBATh BKJAJ KaXIOr0 W3 YYaCTHUKOB TPYNIBI B PEIICHHE
paccMaTpuBaeMoid MPoOIeMbI

11 KJIACC

Kox
NpoBepPsIEMOro
pe3yJbTara

111

11.2

11.3

11.4

IIpoBepsiemble mpeAMeTHbIEe Pe3yJbTATHI OCBOEHHSI OCHOBHOI
o0pa3oBaTe/ibHOII MPOrpaMMbI CpeIHero o01ero 0opa3oBaHus

JleMOHCTpHpOBaTh HA IPUMEPAX POJIb U MECTO (PU3MKHU B (HOPMUPOBAHUU
COBPEMEHHOM Hay4YHO! KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU
U TEXHOJOTHH, B NPAaKTUYECKOW NEATEIbHOCTU JIOAEH, LEIOCTHOCTh U
€IMHCTBO (PM3NIECKON KapTHHBI MHpa

Y4uTBIBaTH TPAaHUIBl NMPUMEHEHHS H3YyYCHHBIX (PH3MUECKUX MOMIETICH:
TOYCYHBIN IEKTPUYECKUI 3apsij, AIepHas MOJENIb aTroMa, HYKJIOHHas
MO/JIeIb ATOMHOTO si/Ipa MPU peUIeHNH (PU3NUECKHX 3a]1a4

PacnioznaBate ¢usnueckue sBieHUs (Tpolecchl) U OOBSACHATh HMX Ha
OCHOBE 3aKOHOB 3JIEKTPOJAMHAMHUKHI M KBAaHTOBOW (DU3MKH: 3JIeKTpUUecKas
POBOAMMOCTh, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JENUCTBUS
TOKa, B3aUMOJICHICTBME MAarHUTOB, JJEKTPOMArHuTHas WHAYKIUS,
JeiCTBE MarHUTHOTO TTOJISI Ha TIPOBOIHUK C TOKOM H JIBMDKYIIHIACS 3apsi,
3JIEKTPOMAarHUTHBIE KoJIeOaHus u BOJIHBI, IpSIMOJINHEHOE
pacnpocTpaHEHUE CBETa, OTPa)KEHUE, MpPEOMIIEHUE, WHTep(epeHIus,
JUQpakius 1 MoJIipU3alus CBeTa, IUCHEePCHUsi CBEeTa, POTOINEKTPUUECKUI
abdext (poroaddexT), cBeToBOE NaBlIeHNE, BOSHUKHOBEHHE JTUHEHYATOTO
CIeKTpa  aroMa  BOJOpPOJa, €CTeCTBEHHass U  HCKYCCTBEHHas
pPaz0aKTUBHOCTD

OnuceIBaTh U3YYCHHBIE CBOWCTBA BEIIECTBA (NIEKTPUIECKIE, MATHUTHEIE,
ONTHYECKUE, DJIEKTPUYECKYI0 MPOBOJMUMOCTh PA3IMYHBIX Cpel) H
DIIGKTPOMArHUTHBIC SBJCHHS (MIPOIECCHI), HCIONB3Yysd (U3HUECKUE
BEITMYUHBI:  DJICKTPUYECKUW  3apsii, CHJIa TOKa, DJIEKTPHYECKOE
HANPSDKEHUE, AJIEKTPUYECKOE COMPOTUBICHHUE, PAa3HOCTh IMOTEHIIUAJIOB,
OJIC, pabora TOKa, MHAYKIIMS MAarHUTHOTO TIOJISA, CWja Amrepa, cujia
JlopeHna, WHAYKTUBHOCTh KATYIIKH, OJHEPTUS DJIEKTPHUECKOTO W
MarHUTHOTO TMOJIEH, MEpPHOJ W YacToTa KojebaHuil B KojebaTelbHOM
KOHType, 3aps] ¥ CHla ToKa B TpoIecce TapMOHHUYECKHX
AJICKTPOMArHUTHBIX KOJIeOaHWU, (DOKYCHOE PACCTOSHUE W OINTHYeCKas
CWJIa JTMH3BI; TIPU OMMCAHUU MPABUWIBHO TPAKTOBATH (DU3MYECKHI CMBICIT
WCIIOJIB3YEMBIX BEJWYMH, HMX OOO3HAUYECHUS W EIUHUIIBI; YyKa3bIBaTh
(GopMyITbI, CBSI3BIBAIOIINE JTaHHYIO (DU3UYECKYI0 BEIUYHHY C JPYTUMHU
BEIIMUMHAMU

115

OmnuceiBaTh N3YUYCHHBIC KBAHTOBLIC SABJICHUSA W IIPOLECCHI, HCIIOJIB3YA
q)HBHHGCKPIe BCJIIMYHHBI: CKOPOCTb JICKTPOMArHUTHLIX BOJIH, AJIMHA BOJIHBL
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11.6

11.7

U 4acTOTa CBETa, PHEPIUd U MMIYJbC (DOTOHA, MEpPHUOA MOJIypacnaza,
DHEpPrusl CBSI3U aTOMHBIX SJE€p; IPU ONKUCAHUU IPABUIBHO TPAaKTOBATh
(Gu3n4eckuil CMbICI MCHOJb3YEMbIX BEJIMYMH, HMX O0003HAuYEHUs U
€/IMHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIME JAHHYIO (DU3HUYECKYIO
BEJIMYMHY C JPYTMMHU BEJIMYMHAMH, BBIYUCIATH 3HAaYeHUE (PU3MUECKON
BEJIMYUHBI

AHanu3upoBath  (QHU3MUYECKHE TMPOLECCHl W SBJICHUS, HCHOJIb3YS
¢du3nyeckue  3aKOHBI M OpUHIMNBL  3akoH  Oma,  3aKOHBI
IIOCJIE0BATENIBHOIO U NapaJUIEIbHOTO COCIUHEHHS IIPOBOJHUKOB, 3aKOH
Jbxoyns — JleHua, 3aKOH SJEKTPOMArHUTHOM MHIYKLMH, 3aKOH
IPSIMOJIMHENHOIO pPacHpOCTPAaHEHUsl CBETA, 3aKOHBl OTPa)KEHUs CBETA,
3aKOHBI IPEJIOMIIEHUS CBETa, ypaBHeHHe DiHmTelHa U1t GoTorddexTa,
3aKOH COXPAaHEHHUS DSHEPruu, 3aKOH COXPAaHEHUS HUMIIYJbCa, 3aKOH
COXpaHEHMsI 3JIEKTPUYECKOro 3apsja, 3aKOH COXPAHEHUS MacCOBOIO
yucia, MOCTynarel bopa, 3aKOH pPaguMOaKTUBHOIO paclaja; IpU 3TOM
pa3inyarh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHuYecKoe
BBIPQXEHHE U YCIOBUS (TPAHULIbI, 00JIACTH) IPUMEHUMOCTH

Onpeaenﬂb HalpaBJICHUEC BCKTOpPAa MWHAYKIHWKW MArHuTHOTO IIOJIA
IMPOBOAHHKA C TOKOM, CHUJIbL AMnepa H CHJIBI HopeHua

11.8

11.9

CTpouTh M OINHUCHIBATh U300paKECHHUE, CO3aBAEMOE TUIOCKHM 3EPKaIoM,
TOHKOH JIMH30U1

BBINONHATE AKCHEPUMEHTHI 110 MCCIEIOBAHUIO (PU3MUECKUX SBICHUNA U
IPOIIECCOB C HCIIOJIb30BAaHUEM MPSIMBIX W KOCBEHHBIX W3MEPEHHUH; NpH
3TOM (QopMynupoBaTh mpoOieMy (3agady) W THUIIOTE3Y Y4eOHOTro
IKCIIEPUMEHTA, COOMPaTh YCTAaHOBKY M3 MPEATI0KEHHOT0 000pyI0BaHMUS,
POBOJUTH ONBIT U (POPMYIMPOBATH BHIBObI

11.10

OcymiecTBIATh NpsIMble U KOCBEHHbIE U3MEPEeHUs (DPU3MUECKUX BEIUYUH;
IpPU 3TOM BBIOMPATh ONTUMAIbHBIA CIIOCOO M3MEPEHHUS M HCIOJIb30BATh
U3BECTHBIE METO/bI OLIEHKH MOTPEIHOCTEN U3MEPEHUN

11.11

11.12

HccnenoBaTh 3aBHCUMOCTH (U3MYECKHUX BEIUYMH C MCIOJb30BaHHEM
IPSIMBIX U3MEPEHUI; IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCUPOBATH
pe3yibTaThl MOJIYYEHHOM 3aBUCUMOCTH (DPU3MYECKMX BEJIMYMH B BHUJIE
TabJIMI ¥ TpauKOB, Ie7aTh BHIBOJBI 10 PE3yIbTaTaM HUCCIIEI0OBAHUS

ColmronaThs paBuia 6€30MacHOro Tpy/aa MPY MPOBEACHUH MUCCIIEIOBAHUNA
B paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-HCCIEeI0BATENbCKON H
MIPOEKTHOM JESATETHHOCTH C UCTIOJIh30BAHUEM U3MEPUTEIFHBIX YCTPOWCTB
U 1abOpaTOPHOTr0 00OPYIOBAHUS

11.13

Pematp pacuéTHple 3amaud C SBHO 3aJaHHON (PU3MYECKON MOJEINbIo,
UCIIONB3Ysl (Pr3UUECKre 3aKOHBI ¥ PUHITUIIBI; HA OCHOBE aHAJTN3a yCIOBHUS
3a/1a4¥l BEIOMpATh (PU3UIECKYIO0 MOJIENb, BEIICTATh PU3NUECKIE BETHUIUHBI
u GopMynbl, HEOOXOIUMBIE Il €€ pEeIIeHHs, MPOBOJIUTH PACUETHI U
OIICHUBATh PEAILHOCTh MOJYYCHHOTO 3HAYeHHSI (PU3NIECKON BETHUHHBI

11.14

Pewatp Ka4eCTBEHHBIE 3a7a4M: BBICTPaNBaTh JIOTUYECKHU
HENPOTUBOPEUMUBYIO LEMOYKY PACCYXAEHUW C ONOpPOM Ha HU3YYEHHBIE
3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS

11.15

Hcnonp3oBaTh NOpuU  pemieHHMH  y4eOHBIX  3a7ad  COBpPEMEHHbBIC
UHPOPMALIMOHHBIE TEXHOJOTHHM JUIi TIOUCKA, CTPYKTYpUpPOBAaHMA,
UHTEpPIpPETAllUd U TPEACTaBICHUS y4eOHOW U Hay4HO-TIOMYJIAPHOM
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11.16

11.17

11.18

uH(pOpMalliK, TMOITYYEHHOH M3 Pa3IMYHBIX HCTOYHUKOB; KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyro HH(pOpMaInio

OOBSCHATh TPUHIUIBI JCHCTBHSI MAIIUH, NPHOOPOB M TEXHUYECKHX
YCTPOMCTB; pasinyaTh YCIOBUA WX O€30MMacCHOr0 HCIIOJIb30BaHUS B
HOBCE€IHEBHON XU3HU

[IpuBoauTh TpHUMEpPHI BKJIAaJa POCCUHUCKUX M 3apYOEIKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKH, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOILEIro
MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTUI

Hcnonb30BaTh TeOpETUIESCKHUE 3HAHUS 110 PU3UKE B TOBCETHEBHOM JKU3HH
U1l oOecrieyeHus: O€30MacHOCTH TpH OOpalieHuu ¢ MpudopaMu |
TEXHUYECKUMHU YCTPOUCTBAMHU, JJII COXPAHEHUS 3I0POBbSI M COOIIOICHIS
HOPM JKOJIOTUYECKOTO IOBE/ICHUS B OKPYXKAIOIICH cpelie

11.19

PaGoraTe B rpymme C BBINOJIHEHHEM PA3IUYHBIX COLMATBHBIX POJICH,
TUTAHUPOBATh PabOTy TPYIIBI, PAIIMOHAIBHO PACIPENEISITh 00S3aHHOCTH
U TUIAHUPOBATh JEATEIHbHOCTh B HECTAHJAPTHBIX CHUTYAIUsX, aJIeKBAaTHO
OIICHUBATh BKJIAJ KaXJOTO0 U3 YYAaCTHUKOB TPYNIbl B peIICHUE
paccMaTpuBaeMoii MpoOIeMbl
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IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KUIACC

Kox
pa3iena

Kon NMPoOBEPSAEMOro
3JIeMeHTa

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

OU3NKA 1 METOJbI HAYYHOI'O [IO3HAHU A

11

1.2

MEXAHHWKA
###Part##KNUHEMATUKA

211

Oduzuka — Hayka o mpupone. Hayunwie MeTonbl
MIO3HAHUS OKPY>KaIOIIETo Mupa. Ponb
JKCIIEPUMEHTa U TEOpUU B TIpoOIlecce MO3HAHUS
PUPOJIBI. DKCIEPUMEHT B (PH3UKE

MogenupoBanue  (U3MYECKUX  SBICHUH U
npoueccoB. Hayunele rtumnoressl. Puzndeckue
3aKOHBl M TEOpUHU. ['paHUIBl MPUMEHUMOCTH
¢usnueckux 3akoHOB. [IpuHIMI COOTBETCTBUS.
Pore u wmecto ¢usuku B (QOpPMHPOBAHUH
COBPEMECHHOW HAayyHOW KapTHHBI MHpa, B
MPAKTUYECKOHN JICATEIBHOCTH JIFOIeH

Mexannueckoe  ABuxkeHUE. OTHOCUTENIBHOCTH
MEXaHWYECKOro JBIKeHHs. Cucrema OTCU€Ta.
Tpaekropust

212

[lepememienue, cKopocTh (CpelmHsis CKOPOCTb,
MIHOBEHHAas CKOPOCTH) u YCKOpPEHHUE
MaTepUaIbHOM TOYKH, HX TMPOEKIMH Ha OCHU
cucteMbl koopauHaT. CloXeHue MepeMeleHu u
CIIO)KEHHE CKOPOCTEl

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JIBUKECHUE. I'paduku
3aBUCUMOCTH KOODJAMHAT, CKOPOCTH, YCKOpEHU,
IIyTH W IEepEeMElICHUs MaTEepUaJIbHOM TOYKH OT
BPEMEHHU

2.1

214

2.15

CBoOongHOoe mazeHue. YCKOpeHHEe CBOOOJHOTO
ImacHUuA

Kpusonnnueiinoe JBWKCHUE. PaBHOMEpHOE
JBUKEHHE MaTEpUAIbHON TOYKHU 10 OKPYXHOCTH.
VYrioBast CKOpOCTb, TUHENHHasA CKOpocTh. [lepuon u
yacToTa. LIeHTpoCTpeMUTEIbHOE YCKOPEHUE

2.16

TexHuuecknue yCTpOMCTBA: CIUIOMETP, IBUKEHUE
CHapsJI0B, LIETIHBIE U PEMEHHBIE ITIepeIaun

2.2

2.1.7

###Par## JUHAMUKA

[IpakTnyeckue paboThl. M3MepeHHe MIHOBEHHOM
ckopoct. HccnenoBaHue COOTHOLIEHUS MEXKIY
MyTSMH, IIPONCHHBIMU TEIIOM 3a
IIOCJIEI0BATEILHBIE PABHBIE TPOMEXKYTKH BPEMEHHU
IIpM PaBHOYCKOPEHHOM [BHXEHHM C HadaJbHOMN
CKOPOCTBIO, paBHOW Hymw. M3ydeHue nBMKEHUS
1IapuKa B BA3KOHN XKUAKOCTH. M3ydyeHne IBHKEHUS
Tesa, OPOIIEHHOTO TOPU30HTAIIEHO
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2.2.1

[Ipunmun otHocutenbHOCTH [anmmnes. IlepBsiit
3aKkoH HprotoHa. MHepruanbHble CHCTEMBI OTCUETA

2.2.2

2.2.3

224

Macca tena. Cuia. [lpuHuun cynepno3unuu cui

Bropoii 3akoH HproToHa 111 MaTEpUAIBHON TOYKU
B uHepuuaibHou cucreme orcuéra (MCO). Tpernii
3akoH HpIOTOHA 11 MaTepHaTbHBIX TOUEK

3aKkOH BCEMHPHOTro TAroteHus. Cuia TsHKECTH.
[TepBas kocMuueckasi CKOpocTh. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe tpenue. Cuna TpeHUsS
CKOJIBKeHHUS U cuiia TpeHus nokos. Kosddumnment
TPCHUA. Cuia COIIPOTUBJICHUS ITPU ABUXKCHUU TCJIa
B )KUJKOCTH HJIU ra3e

2.2.7

2.2.8

2.2.9

[TocTynarenbHOoe ¥ BpalaTeibHOE JIBHKCHHUC
a0COFOTHO TBEPIOTO TeTa

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpAIlCHHUS.
IInevo cuinbl. YcioBus paBHOBECHUS TBEPAOTO TEa
B UCO

Texanueckne YCTPOMCTBA: HOJIIUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue paboTel. M3ydeHue JBHKEHUS
Opycka 1o HaKJIOHHOW TUIOCKOCTH TOJ ACHCTBUEM
HeCKOJIbKuX cuil. MccnenoBanue 3aBUCUMOCTH CHIT
yOPYrocTH, BO3HHUKAIOUIMX B JeopmupyeMon
MIPYXUHE U PE3UHOBOM 00pasiie, OT BEIHUYUHBI UX
nepopmanuu. McenenoBanue ycinoBuil paBHOBECHUS
TBEP/IOTO Tella, HMEIOIIETO OCh BPAILCHUS

2.3

###Par#H#3AKOHBI COXPAHEHIMA B MEXAHUKE

NMmnynsc  MarepuanbHOM  TOYKHM,  CUCTEMBI

231 MaTepUaiabHBIX  ToueK. Mmmymec cuinbl H
M3MEHEHHE UMITYIIbCA TeJla

239 3akoH coxpaHeHusa umnyibsca B MCO. PeaktuBHOE
JIBIDKEHUE

2.3.3 Pabota cuibl

2.34 MOIIHOCTD CHIBI

235 Kunernueckast sHeprust MaTepUaIbHOM TOYKH.
TeopeMao KHHETHYECKOW SHEPTUH
[TorennmanesHas sHeprus. [loreHuManbHas SHEprus

236 yIpyro ne(pOopMUPOBAHHON MIPYKHUHBI.
[TorennuansHast SHeprus Tena BOJIN3U
MMOBEPXHOCTH 3E€MJIU
[ToreHmnmansHbIe ¥ HETTOTEHITMATBHBIE CHITBL. CBSI3b

237 paboThl HEMOTEHIHMAIBHBIX CHUJI C H3MEHEHHEM
MEXaHUYECKOH HHEPrMH CHCTEMBI Tel. 3aKOH
COXpaHEHMs MEXaHUYECKOM SHEpruu

2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHUSI

239 TexHuueckue ycTpoiicTBa: JBHXKEHHME pakerT,

BOJOMET, KONep, NPYKUHHBINA TUCTOJIET
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3.1

2.3.10

[Ipaktnueckue  pabotel.  M3ydeHwe  CBs3uM
CKOpPOCTEM  Tel  IpU  HEynpyroMm  ynape.
HccnenoBanue cBs3u pabOThl CUJIbI C U3MEHEHUEM
MEXaHUUYECKOHN 3HEPIUu Tela

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA
#iH#Par###OCHOBbBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUN

3.11

OcHOBHBIC MOJIOKEHHUSI MOJICKYJISIPHO-
KUHETHYECKOW TeopHuu. BpoyHOBCKOE IBHKEHHE.
Huddysus. Xapakrep JBYDKEHUS u
B3aMMO/ICHCTBHUS YaCTHI] BEIIECTBA

3.1.2

Mopenu CTpoeHUsl ra3oB, XUIKOCTEH U TBEPIBIX
TE€JI U OOBACHEHHE CBOMCTB BEIECTBA HAa OCHOBE
3TUX MOJETIEN

3.13

Macca  monekyn.  KomumuectBo — Bemiectsa.
[TocrosnHas ABoraapo

3.14

3.15

3.1.6

3.1.7

TermmoBoe paBHOBecue. Temmeparypa U e€
n3mepenue. [1lkana remneparyp Llenscus

Mogens uaeanpHoro raza. OCHOBHOE ypaBHEHUE
MOJICKYJISIPHO-KMHETUYECKOM TEOpHH HAEaTbHOTO
rasa

AOcomioTHas TemImepaTypa Kak Mepa cpeaHei
KMHETUYECKON SHEPruu TEIUIOBOTO JABUKEHUS
yactul rasa. lllkana remneparyp KenpBrna
VpaBuenue Knaneiipona — MenpaeneeBa. 3akoH
JansTOHA

3.18

3.1.9

3.1.10

I'a30BbIe 3aK0HBI. M30mpoLIecChl B HICAIBHOM ra3e
C ITOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: U30TEPMa,
n30x0pa, n3obapa

TexHu4eckue ycTpoicTBa: TepMOMETp, bapoMeTp
[Ipaktnueckne pabotel. M3mepenue  macchbl
BO3/lyXa B KJlacCHOM KomHare. VccnenoBanue
3aBUCUMOCTH MCXKAY MapaMEeTpaMu COCTOSHHA
pa3peKEHHOTro ra3a

3.2

OCHOBbI TEPMOJIMHAMMKN

321

TepMmoanHamMuueckas cucTeMa. Bnytpennss
SHEPrusi TEPMOIMHAMUYECKONW CUCTEMBI M CIIOCOOBI
€€ U3MEHEHUS

3.2.2

KonnyectBo Temnotel M paborta. BryTpeHHSS
9HEPrusl OJHOATOMHOIO HJEAJIBHOTO Ta3a

3.2.3

3.24

3.25

Bupl TEIUIONIEPEIauH: TEIUIONPOBOJHOCTD,
KOHBEKIUS, U3JIydyeHue. TemIioéMKOoCTh Tena.
ViaennbHas  TEIUIOEMKOCTL  BemlecTBa. Pacuér
KOJINYECTBA TEIJIOTHI IPH TEIUIONEpeaayde

[IepBelii 3akoH TepmoauHamukd. IIpumeHeHne
MIEPBOTO 3aKOHA TEPMOJMHAMUKHU K H30IPOLIECCAM.
I'padmueckas uHTepnperanus paboThl ra3a

TernoBsle  MammHbl.  [lpuHnuner  pecTBus
TEIJIOBBIX MamuH. IIpeoOpa3oBaHusl 3HEPruM B
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TeIJIOBBIX MamuHax. KoadduimeHt moae3Horo
nevictBus (nanee — KI11) TermoBoit mamuubl. [ukn
Kapno u ero KII/]

Bropoii 3akon TepmoamHamuku. HeobparumocTthb

3.2.6 IIPOLIECCOB B IpHUpoAe. TeruioBble JBUraTElH.
Dkosiornyeckue npoOaeMbl TEIIO3HEPTreTUKH
327 TexHuueckue ycTpoiicTBa: 1BUraTesib BHyTPEHHETO
CropaHusi, ObITOBOI XOJOAMIBHUK, KOHAUIIMOHEP
328 HpaKT.I‘/IlIeCKI/Ie pabotel. W3mepeHue ynenbHOU
TEMI0EMKOCTH
##H#Par### AT PETATHBIE COCTOSHUA BEIIECBA. ®A30BbIE
I[MTEPEXO/bI
[TapooOpazoBanue u koHjeHcauus. Mcnapenue u
331 KUIIEHUE. YJenbHas TemioTa MapooOpa3oBaHUs.
3aBUCUMOCTh TeMIEpaTypbl KUIICHUS OT AABJICHUS
332 AGcontoTHasT M OTHOCHUTENbHAs  BJIAXHOCTb
Bo3ayxa. HacelmeHHsbIi nap
Teépmoe Temo. Kpucrammmueckue u amopQHbie
3.3.3 Tena. AHU30TPOIHS CBOMCTB KpUCTAILIOB. JKuakue
3.3 Kpuctaibl. CoOBpeMEHHbIE MaTepHaIb
334 [InaBnenne n KpucTauM3anus. Y [ebHas TeIioTa
iasneHus. CyOnumanus
3.3.5 YpaBHeHHe TEMI0BOro 6amaHca
Texuuueckue YCTpOMCTBA: TUTPOMETP U
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJIOI MU MOTY4EHUS
COBPEMEHHBIX  MaTepUalioB, B TOM  YHCIE
HaHOMaTepHaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTuyeckue paboThl. I3MepeHHe BIAXKHOCTH
BO3yXa
4 SJIEKTPOANMHAMUKA
##HPar###OJIEKTPOCTATUKA
411 DnekTpu3aius Tel. DJeKTpuueckuil 3apsia. JlBa
BUJIA YIEKTPUUECKUX 3apsiJIOB
41.2 [IpoBOAHMKY, TUINEKTPUKH U TIOJTYIIPOBOJHUKU
4.1.3 3aKOH COXpaHEHUs IINEKTPUIECKOTO 3apsiaa
414 B3aumopeiictBue 3apsanoB. 3akon Kymnona
DnexTpuyeckoe ToJe. Hanpsok€HHOCTD
415 NMEKTpUYECKOro noJjs. [IpuHuun cyneprno3unuy.
41 JIvHUY HATIPSDKEHHOCTH AJIEKTPHYECKOTO OIS
416 PaGora  cun  2I€KTPOCTATHUECKOrO  MOJIS.
ITorenuuman. Pa3HOCTh IOTEHIMAIOB
[IpoBOTHUKM ¥ JIUANIEKTPUKH B TOCTOSTHHOM
4.1.7 JIEKTPUIECKOM noJIe. Hwusnexrpuueckas
IIPOHUIIAEMOCTh
OnekrpoémkocTs. KoHzeHcarop. D1eKTpoEMKOCTh
4.1.8 IJIOCKOTO KOHJIEHCATOpa. ODHEPIus 3apsKEHHOIO

KOHJICHCATOpa
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TexHnuueckue YCTPOMCTBA: 3JIEKTPOCKOTI,
3JEKTPOMETp,  BJEKTPOCTaTHUUECKass  3allluTa,

419 3a3eMJIGHHE  DJIEKTPONPHOOPOB,  KOHJAEHCATOP,
KCEPOKC, CTPYWHBIN ITPUHTED

4110 HpaKTHt{eCKne paboThI. Wzmepenue
ANEKTPOEMKOCTH KOHJIEHCATOPa

#H#HPar#HIIOCTOSSHHBI  DJIEKTPUYECKUN  TOK. TOKHN B

PA3JIMYHBIX CPEJJAX
YcnoBus CYIIECTBOBaHUS MOCTOSTHHOTO

421 IJIEKTPUYECKOTO ToKa. Mcrounukm Toka. Cuia
TOKa. [IoCTOSHHBIN TOK

4.2.2 Hanpsokenue. 3akon Oma 17151 yyacTka Lenu

423 DNEeKTpUUECKOe  COMPOTHBIICHUE.  YJEJbHOE
COITPOTHBIICHUE BEILIECTBA

424 [locnenoBarenbHOe, mMapajuieIbHOE, CMEIIAaHHOE
COETMHEHHE MPOBOTHUKOB

425 PaGora snextpuueckoro toka. 3akoH J[xoymsa —
Jlenna

4.2.6 MoIHOCTb 31EKTPUUYECKOTO TOKA
anekTpoaBmwkymas cuna (ganee — OAC) w

427 BHYTpEHHEE CONpPOTUBJICHHE HCTOYHHKA TOKA.
3akoH Oma s 1oJHOM  (3aMKHYTOM)
anekTpuyeckoit nenu. KopoTkoe 3amblkanue
DJNEeKTpOHHAs! TPOBOJUMOCTD TBEPIBIX METAJIIOB.

4.2.8 3aBUCUMOCTh  CONPOTHUBIIEHUS  METAUIOB  OT
temreparypbl. CBepXIIpOBOIMMOCTh

4.2 429 DnekTpuyecknuii TOK B Bakyyme. CBoiicTBa

ANEKTPOHHBIX MMYYKOB
[MonynpoBonuuku. CoOcTBeHHass U MpPUMECHas

4.2.10 MIPOBOAMMOCTh TMOIYNpOBOAHUKOB. CBolcTBa p-n
nepexoza. [loaynpoBoHUKOBBIE TPHUOOPEI

4211 DneKTpu4ecKuit TOK B AIEKTPONIUTAX.
DIEeKTPOUTHYECKAs AUCCOIMAIIHS. DIEKTPOIIU3
DneKkTpuyeckuii TOK B razax. CaMOCTOSTENbHBIA 1

4.2.12 HECaMOCTOSITENIbHBIN pa3psan. PasnuuHble THIBI
CaMOCTOATENIbHOTO pa3psana. Monuus. [lnazma
TexHu4eckue ycTpoucTBa: aMIepPMETpP, BOJIBTMETP,
peocrar, HUCTOYHUKHU TOKa,
ANEeKTpOHArpeBaTebHbIE puoOoPHI,

4.2.13 AJIEKTPOOCBETUTENIbHBIE  TIPUOOPBI, TEPMOMETP
COTMPOTUBIICHUS, BAKYYMHBINA U0/, TEPMUCTOPHI U
(GOTOpEe3nUCTOPHI,  TONYNPOBOJHUKOBEIA  JTHOJ,
raJibBaHUKa
[IpakTuyeckue paboTsl. M3yueHue cMeraHHOTo
COCIMHEHUS PE3UCTOPOB.

4.2.14 WN3mepenne OJIC uCTOYHMKA TOKa U €ro
BHYTPEHHET0  compoTuBiieHHs.  HaOmonenne
JIEKTPOJIM3a

11 KJIACC
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Kon
pa3nena
4

4.3

5.1

Koanposepsiemoro
IIpoBepsiemble 31€eMeHTHI COIePKAHMS
3JIeMEHTA
DJIEKTPOAMMHAMUKA
#H#HPar###MAT HUTHOE TT1OJIE. DJIEKTPOMAT'HUTHA A MHA YKL A
431 ITocTostHabIC MarHMThl. BzaumoneiictBue
MOCTOSIHHBIX MAarHUTOB
MaruauTHoe noJie. BeKTop MarHuTHOM MHITYKIIUH.
432 [IpuHnun cynepno3uuuu. JIMHUM MarHUTHOU
UHIYKIUH. Kaptuna  nunwmit MAarduTHOU
WHYKIIAH TTOJISI IOCTOSIHHBIX MAarHUTOB
MarunuTtHO€E 110JI€ IPOBOJHMKA ¢ TOKOM. KapTuna
JIUHUW TIOJS JUIMHHOTO TMPSIMOTO IMPOBOJHHUKA U
4.3.3 3aMKHYTOT'O KOJIBLIEBOT'O IPOBOJHUKA, KaTYIIKH C
TokoM. OmbiT  Opcrena.  BzaumopeiicTBue
MIPOBOTHUKOB C TOKOM
43.4 Cuiia Amriepa, €€ MOJIyJIb M HalpaBJICHHUE
Cuna JlopeHuma, e€ MOIyidb W HalpaBJCHHUE.
435 JIBr>KeHUE 3apsHKEHHOM YacTULBI B OJTHOPOJHOM
MaraHuTHoM noJie. Pabota cuiel Jlopenia
4.3.6 SIBieHHe ANEKTPOMArHUTHOW UHIYKIINH
4.3.7 [ToTok BeKTOpa MArHUTHOU MHAYKLIUU
438 OJC wuHAyKUMH. 3aKOH 3JIEKTPOMArHUTHOU
naaykuu dapanes
Buxpesoe anexkrpuueckoe nosie. 31C unaykuuu
439 B TIIPOBOJHUKE, ABMXKYIIEMCS MOCTYMAaTEeIbHO B
OJIHOPOJIHOM MarHUTHOM I10JI€
4.3.10 [IpaBuio Jlenma
4311 NunyktuBHOCTD. SBnenue camonnaykiuu. 3/C
CaMOWHTYKITUH
4.3.12 DHeprus MarHUTHOTO TOJISl KaTYLIKU C TOKOM
4.3.13 DNEeKTPOMArHUTHOE T0JIe
Texnuueckune YCTPOMCTBA: IIOCTOSIHHBIE
4314 MarHuThl, 3JEKTPOMArHUTHI, SIEKTPOABUTATENb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAs TIeYb
[IpakTuueckue paboTel. M3ydeHre MarHUTHOTO
MOJIs1 KaTYIIKU ¢ TOKOM. MccnenoBanue A1eiMcTBUS
4.3.15 IIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.
UccnenoBanue  sBIEHUSI  DJIEKTPOMArHUTHOM
WHIYKITAHA
KOJEBAHHMS U BOJIHBI

###PartH#MEX AHUYECKUE U OJIEKTPOMAT'HUTHBIE KOJIEBAHU A

5.11

5.1.2

KomnebarennHas CHCTEMA. CBoOoOgHbBIE
KoJeOaHusl. ["apmonnueckue KoseOaHusl.
[Tepuon, yactora, amrmutyaa u asza Koaedanmit

[IpyxnHHBIN MasITHUK. Maremarnueckuit
MasiTHUK
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5.2

5.1.3

YpaBHeHue TapMOHUYECKUX KoJIeOaHUH.
Kunematnueckoen OuUHAMHUYECKOE OIMCAHUE
K0J1e0aTeIbHOTO JBUKCHUS

5.1.4

5.15

5.1.6

[IpeBpamienne SHEPrUM TNPH TAPMOHUYECKUX
Konebanusax. CBA3b aMIUIUTYIbl KoJeOaHU
MCXOJHOH BEJTMYHMHBI C aMIUIUTY/IaMH KOJIeOaHUH
€€ CKOpOCTU U YCKOPEHHUS

KonebarenbHblit KOHTYP. CBobonHbIC
ANIEKTPOMArHUTHBIE KOJICOAHUS B HJCAIHHOM
KonebaTeIbHOM KOHTYpe. AHAIOTUA MEXIy
MEXaHMYECKUMHU " AIIEKTPOMAarHUTHBIMU
konebanusimu. @opmyna Tomcona

3aKOH COXpaHEHUsi »HHEPruhd B UIACAIHLHOM
KoJe0aTeIbHOM KOHTYpE

5.1.7

BbIHyXJIeHHbBIE =~ MEXaHM4YeCKHe  KoJeOaHHs.
Pesonanc. PesonancHas kpuBasi. BeIHyKIE€HHBIE
JIEKTPOMAarHUTHbIE KOJIeOaHUsL.

518

[IepemenHsbIi TOK. CunycouanbHbIN
IIEPEMEHHBIN TOK.

5.19

MomHOCTh EPEMEHHOTO TOKAa. AMILTUTYIHOE U
JICHCTBYIOIIEE  3HAYEHHWE  CHJIBI TOKa |
HaMpsHKEHUs

5.1.10

5.1.11

Tpancdopmarop. IIpousBoactBo, nepenaya u
norpebieHne IIEKTPUYECKOU SHEPIUH.
OKOJIOTUYECKME PHUCKM IIpU  NPOU3BOJCTBE
JIEKTPUIECKON DHEpIuu. KynbTypa
HCII0JIB30BAHHUS NIEKTPO3HEPTUH B
ITIOBCEITHEBHOM KU3HU

Texunueckue yCTpoiicTBa: ceifcmorpad,
JIEKTPUUYECKUI 3BOHOK, TMHUU JIEKTporepeiad

5.1.12

#HHPart#HMEXAHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

[IpaxTrueckue paboThI. HccnenoBanune
3aBHCUMOCTH IE€pHUOJia MaNbIX KoJeOaHUil rpy3a
Ha HUTH OT JJIMHBI HUTH M Macchl TIpy3a.
HccnenoBanne mnepeMeHHOr0 TOKAa B LENU U3
IIOCJIEIOBATEIbHO COECAUHEHHBIX KOHJIEHCATOPA,
KaTyLIKH U pe3ucTopa

Mexanuueckue BOJIHBI, yCIIOBHUS
521 pacmpocTpaHeHusl. Iepuon. CkopocTb
pacrpocTpaHeHus U AJuHa BoJHBL Ilonepeynsie
Y TIPOJIOJIbHBIE BOJTHBI
529 ###Par###  Uurtepdepenuus u  audpaxius
MEXaHUYECKUX BOJIH
523 3Byk. Ckopocte 3Byka. I'pomMkocTh 3BYyKa.
Bricora Tona. TemOp 3ByKa
DJEeKTPOMAarHUTHBIC BOJHBI. Y CIIOBHS W3ITyUCHUS
524 9JIEKTPOMArHUTHBIX BOJIH. B3aumuas opuenTanus

BeKTOpoB E, B 1 v B anexTpomaruutHoi BosiHE B
BaKyyMe
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CBolicTBa 3JEKTPOMArHUTHBIX BOJH: OTPa’KEHHUE,
IIPEIOMIIEHHE, HoJiIpu3anus, Iudpaknus,
untepdepeniusi. CKopocTh 3JIEKTPOMArHUTHBIX
BOJIH

5.25

[IIxama 31E€KTPOMArHUTHBIX BOJH. IIpumeHeHue

5.2.6
JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

[lpyuHIMOBL  pagMOCBA3M U TEJNEBUICHHUS.
5.2.7 Panuonokamnus. D1eKTpOMarHUTHOE 3arpsi3HEHUE

OKpY’Karollen cpeibl

Texuuueckue YCTPOMCTBA: MY3bIKaIbHBIC
HHCTPYMEHTEI, YIbTPa3ByKoBasg IHArHOCTHUKA B
TEXHUKE W MEIWIIMHE, paaap, paJuonpHEMHUK,
TEJEBU30p, aHTeHHA, Tenedon, CBY-neup

5.2.8

##HPar#H#OIITUKA

531 [IpsmonuHeiiHOE pacrpoCTpaHEeHHE CBETa B
e olHOpoiHOM cpene. JIyu cBera
Otpaxkenue cBeTa. 3aKOHBl OTPAXKEHUs CBETA.

5.3.2 .
[TocTpoeHne n300pakeHui B IIOCKOM 3epKaJie

HpeHOMHeHHe cBeTta. 3aKOHBI IMPCIOMJIICHHA

5.3.3 .
cBeTa. AGCOJIIOTHBIN OKA3aTelb MPETOMICHHS

[Tonnoe BHyTpeHHee oTpaxenue. [IpenenbHelin
yT'0JI IOJIHOTO BHYTPEHHETO OTPAKEHUS

5.34

Hucnepcusi ceta. CnoxHbI cocTaB 0enoro

5.35 cBera. [lBer

Coluparonyue U paccerBaromye JMH3bL. ToHKas
nrH3a. DOKYCHOE pacCTOSIHUE U ONITUYECKAs CUJla
TOHKOW JuH3bL. IlocTpoeHue wu300pakeHUH B
COOMpAOIMX W  PACCEUBAIONIUX  JIMH3aX.
dopmyJiia TOHKOM JIMH3BI. Y BEIUYEHUE, 1aBAEMOE
JIMH301

5.3.6

[Ipenensl  NPUMEHHMOCTH  I€OMETPUYECKOU
ONTHUKH

5.3.7

WnTepdepenius CBeETa. KorepenTtHeie
HCTOYHUKHU. YCIIOBUS HAOIIOEHUS MAaKCUMyMOB
U MUHMMYMOB B HMHTep()EpPEHLMOHHOW KapTHHE
OT JIBYX CUH(a3HbIX KOT€PEHTHBIX HCTOUHUKOB

5.3.8

Hudpakuus cera. udpakunoHHas pemérka.
VYcnoBue HaOMIOACHHS TIABHBIX MaKCHMYMOB
MpU TMaJeHUA MOHOXPOMATHYECKOTO0 CBETa Ha

TU(PPAKIUOHHYIO PEHIETKY

5.3.9

5.3.10 [Tonsipuszanus ceera

TexHudyeckue  yCcTpoWCTBa:  OYKHM,  JIyIa,
¢doroanmnapar, IIPOEKIMOHHBIN amnmapar,
MHKDPOCKOII, TE€JECKOI, BOJIOKOHHAs OITHKA,
TUQpaKLIUOHHAS PEIIETKA, MOJIIPOUT

5.3.11

[IpakTnueckue pabotel. 3mepeHue mokaszatens
MIPEIOMJICHUSI. UccnenoBanue CBOWCTB
n300pakeHui B TuH3ax. Habmroaenue nucnepcun
cBeTa

5.3.12
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DJIEMEHTHI CIIELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTH

I'panunbr MIPUMEHUMOCTH KJIaCCUYECKOM
MEXaHHUKH. [TocTynatet TEOPUH
6.1 OTHOCUTENIbHOCTH:  MHBAPUAHTHOCTH  MOJYJIS
CKOPOCTHM  CB€Ta B  BaKkyyme, [MPUHLUII
OTHOCUTEJIHOCTH DUHILITECHA
6 6.2 OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.
' 3ameIeHHEe BPEMEHU U COKPAILEHUE JJIMHBI
6.3 DHeprust 1 UMITYJIbC CBOOOTHON YaCTHIIBI
CBsi3b  Maccel € DSHEPrHe W HUMIYJIbCOM
6.4 CBOOOJTHOM YaCTHIIbI. DHEPTHUS IMOKOSI CBOOOHOM
YaCTHUIIbI
7 KBAHTOBAS ®U3NKA
#i#Par###JIEMEHTBI KBAHTOBOW OIITUKU
®otonsl. @Popmyna Ilmanka cBA3M dSHEpruu
7.1.1 ($hoTOHA C ero 4acToTOW. DHEprusi W HMITYIIbC
(dbortoHa
OtkpeiTue U wuccinenoBanue ¢Gotorddekra.
7.1.2
Omneitel A.I'. Cronerosa. 3akoHbl poTodddekTa
71 713 VYpaBHenune OinmreiHa s GoTodddekTa.
«Kpacnas rpanuma» ¢potodddexra
7.1.4 Hasnenne ceera. Onbitel [1.H. JIebenera
7.1.5 XHUMHUYECKOE JICHCTBUE CBETA
716 Texanuueckue YCTpOMCTBA: (hOTOAIeMEHT,
(dboTonaTuuk, conHevyHas 6aTapesi, CBETOIUOT
CTPOEHHME ATOMA
Mopnens aroma Tomcona. OnbiTel Pesepdopna o
7.2.1 HCCIIEIOBAHUIO CTpOeHMs aTtoma. llmaHeraphas
MOJIEJIb aTOMa
IToctynmatel bopa. M3mydeHune M TOTIIOILIEHHE
799 (hOTOHOB MpU TIEpeXo/ie aToMa ¢ OJHOTO YPOBHS
sHepruu Ha npyroil. Buasl cnektpoB. Cnektp
YPOBHEW 3HEPIrUH aToMa BOAOPOJa
7.2 BonHoBBIE cBoOMCTBA yacTull. BonHsl ne bpoins.
7.2.3 KopmyckynsipHO-BOTHOBOIM Ty aJii3M.
Judpakius 37eKTPOHOB Ha KpHUCTaJIax
794 CrnoHTaHHOE U  BBIHY)XKJCHHOE  M3JTy4€HUE.
YeTpoiicTBO U IPUHITUIT PabOTHI Jlazepa
705 TexHu4eckue yCTporuCcTBa: CIEKTPAIbHBIN aHAIU3
(criekTpocKoM), 1a3ep, KBAHTOBBIM KOMITBIOTED
726 HpaK}“I/I‘{eCKI/Ie paboTHI. Habmonenue
JIMHEWYATOTO CIIEKTpa
ATOMHOE A1PO
731 Meroasl HAOIOICHUS u perucTpanuu
73 AJIEMEHTAPHBIX YaCTHUII
OTkphITHE pPaarOaKTUBHOCTH. OnbITHI
7.3.2 Pezeppoprna 1o  ompeneneHur0  COCTaBa

paaroakTUBHOrO u3iyudeHus. CBoiicTBa anbda-,
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Oera-, ramMMa-u3iy4eHusl. Bnusinue
PaIMOAKTUBHOCTH HA )KUBBIE OPTaHU3MBbI

7.3.3

7.3.4

7.3.5

OtkpeiTue npoTOoHa U HeilTpoHa. HykinoHHas
Mozenb siapa I'eitzenOepra — MBanenko. 3apsy
sapa. MaccoBoe uncio sapa. M3oTomsl

Anbda-pacnaa. DIEKTPOHHBIA W MO3UTPOHHBIH
OeTa-pacnaj. 'amma-uznydenue. 3aKkoH
PaZlMOaKTUBHOTO pacraja

DHeprus CBsI3U HYKJIOHOB B sIpe. SAepHBIC CHITBI.
JledekT macchl sapa

7.3.6

S nepubie peakuuu. JleneHue u CUHTES Al1€p

7.3.7

7.3.8

Snepublii  peaktop. TepMOsAIEpHBIM CHHTES.
[Ipo6aembl ¥ IEPCHEKTUBBI IEPHOM SHEPTETUKU.
OKOJIOTMYECKHE aCIEKTHI sIIEPHON IHEPIETUKHU

OnemeHTapHble YacTullbl. OTKpPBITHE O3UTPOHA.
@dyHaMeHTaIbHbIC B3aUMOAECHCTBUS

7.3.9

7.3.10

TexHuueckue ycTpoiCTBa: IO3UMETp, Kamepa
Bunbcona, simepHblii peakTop, aToMHasi bomba
[Ipaktuyeckne paboTel. MccnenoBanue TPEKOB
yacTuI1l (110 TOTOBBIM (hoTOoTpadusim)

OJIEMEHTBI ACTPOPU3NKU

8.1

Bun 3Bé3nnoro Heba. Co3Be3nus, sipKue 3BE3NBI,
[JIAHETHI, UX BUIMMOE JIBHKEHHE

8.2

Conneunas cucrtema. Ilimanersl 3eMHOM T'pYIIIIBI.
IInaHETHI-TUTAaHTBI U HUX CIIYTHUKH, KapJIUKOBLIC
mnaHeTsl. Manble Tena CoJIHEYHOM CHCTEMBI

8.3
8.4

8.5

8.6

8.7

8.8

Connue, dorocdhepa u armochepa. ConHeuHas
AKTUBHOCTH

Ncrtounuk snepruu CosHua u 3BE311

3BE3/1bI, UX OCHOBHBIE XapaKTEPHUCTUKHU: Macca,
CBETHUMOCTb, panuyc, TeMmueparypa, ux
B3aUMOCBs3b. JlMarpaMma «CneKTpalibHbIN KJ1acc
— CBETUMOCTB). 3BE3 b1 rJIaBHOM
IOCJIEOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTDBY TS 3BE3/I rJIaBHOM
MOCJIEIOBATEILHOCTH

#H##Par###BryTpeHHee CTPOCHHE 3BE3L.
CoBpeMeHHbIE MpeACTaBICHUS 0
MPOUCXOXKACHUN U 3Boitoruu CoiHIa U 3BE3.
DTaIsl KU3HU 3BE3

Mnuneunsiii [IyTe — Hama [NamakTuka. CrimpanbHas
CTpyKkTypa ['anakTuku, pacnpenenceHue 3BE3J,
raza u nbutn. [lonoxenne n nrxenue ConHua B
lanaktuke. [Lnockas 51 chepuueckas
HOJICUCTEMEBI | aJlTaKTUKH

Tunel ramakTuk. PagporasiakTuku W KBasaphl.
UéEpHble AbIPHI B sipax rajJakTHK
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Bcenennas. Pacmmmpenue BceenenHoin. 3akoH
Xab6mna. Paz6eranue ranaktuk. Bo3zpact u paguyc
Bcenennoi, teopust bonbioro B3psiBa. Mojenb
«ropsiuer Beenennon». PenukroBoe usinydeHue

8.9

MacmtaOHast CTPYKTYypa Bcenennoil.
8.10 MeraranakTuka. Hepeménnsie  mpoOiemsl
aCTPOHOMHHU
MNPOBEPSIEMBIE HA EI'D9 1O ®U3UKE TPEBOBAHHUS K PE3YJIbTATAM
OCBOEHHSI OCHOBHOM OFBPA3OBATEJBHON ITPOIPAMMBI CPEJIHEI'O
OBLIEI'O OBPA30BAHUS

Kon IIpoBepsiemble TpeOOBaHUA K TMPeAMETHBIM pe3yJbTaTam

NpoBepPsIeMOro OCBOCHHMSI OCHOBHOII 00pa3oBaTe/IbHOW INPOrpaMMbl CpeIHero

TpeOOBaHMS 001ero ooOpazoBaHus

1 CdopmMupoBaHHOCTh YMEHUN pacro3HaBaTh (U3MUYECKUE SIBICHUS
(mportecchl) U OOBSCHATH MX HA OCHOBE M3YYEHHBIX 3aKOHOB

2 Brnanenne ocHOBomoyaralomMu  (pU3MYECKUMH TOHATHSAMH U

BCJIIMYMHAMHU, XaPAKTCPU3YIOIINUMU (1)I/ISI/I‘IGCKI/IG IMpOoIeCCChI

ChopMupoBaHHOCT yMEHUH MPHUMEHSATh 3aKOHBI KIIACCHUYECKOU
MEXaHUKH,  MOJIEKYJISIpHOM  (U3MKM M TEepMOAMHAMMKH,
AIIEKTPOAMHAMHUKY, KBAHTOBON (DM3WKM IIsl aHAM3a U OOBSCHEHUS
SBJICHUA MUKpPOMHPA, MAaKpOMHUpPA U MEraMupa, pa3jinyarh yCIOBUS

3 (rpanuLbl, 001aCTH) IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB, TIOHUMATh
BCeoOIMi xapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U OTPAHUYEHHOCTh
UCTIOJIb30BAaHUSI YAaCTHBIX 3aKOHOB; AaHAIM3HPOBATH (U3NYECKHE
IPOLIECChl, MCIOJB3Yysl OCHOBHBIC  IIOJIOKEHMs, 3aKOHBl U
3aKOHOMEPHOCTHU

CdopMUpOBaHHOCTh YMEHHUSI pa3jNyaTh YCIOBUS NPUMEHHUMOCTH
Mozeel GU3NYECKUX TEN U MPOIECCOB (SIBJICHUIA)

ChopMupOBaHHOCTh YMEHMs pellaTh pacu€THbIE 3aJaud C SIBHO
3aJIaHHOW W HESBHO 3aJ]aHHOW (hM3MYECKON MOJIENIbIO: Ha OCHOBAHHUH
aHalu3a YCIIOBUS BbIOMpaTh (U3MYECKHE MOJIeNH, OTBEYarollne
TpeOoBaHUAM 3a/1a4u, IIPUMEHSATH bopMyIbl, 3aKOHBI,

5 3aKOHOMEPHOCTH W  MOCTyJaThl  (U3MYECKUX TEOpud  mpu
UCIOJIb30BAaHUM  MAaT€MaTH4YEeCKMX METOJOB  pelIeHus  3ajad,
IIPOBOAMTH  pacdy€Tbl Ha OCHOBAaHMM HMMEIOIIMXCSA  JIaHHBIX,
AHAIM3UPOBATh PE3YJIbTAaThl U KOPPEKTUPOBATH METOABl PEIICHHUS C
Y4€TOM IOITYYEHHBIX PE3YJIbTaTOB

Pemarp kauecTBeHHBIE 33/1a4H, TPEOYIOIINE TPUMEHEHUS 3HAHUH U3
Pa3HBIX pa3lieJIOB IIKOJBHOTO Kypca (DU3UKH, a TaKKE MHTETpaIuu
6 3HAHUM M3 JPYyrux MOPeIMETOB €CTECTBEHHOHAYYHOI'O IMKJIA:
BBICTPAWBaTh JIOTUYECKYIO ILEMOYKY PACCYKICHUM C OMOpPOMl Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (DU3UYECKUE SIBICHHUS

BnageHue  OCHOBHBIMM ~ METOJaMU  HAy4YHOTO  IO3HAHUS,
UCTOJNb3yeMbIMU B (U3UKE: MPOBOAUTH MpPSIMble M KOCBEHHBIE
u3MepeHus: (U3NYECKUX BEJIMYUH, BbIOMpas ONTUMAalbHBIA CIIOCOO
WU3MEPEHUS U UCHOJb3Ysl U3BECTHBIE METO/IbI OLICHKU MOIPELIHOCTEN
M3MEpEeHUl, TPOBOAUTh HCCIIEJOBAHUE 3aBHUCUMOCTEH (hU3MUECKUX
BEIMYMH C UCIHOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBSACHITH
MOJIy4YEHHBIE PE3YNIbTAThI, UCIIONIb3Ys (PU3UUECKHE TEOPUU, 3aKOHBI 1
MIOHATHS, U JIeNaTh BBIBOJIbI;, COOMIOIATh MpaBuiia 0€301MacHOro Tpyaa
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NIPU TIPOBEICHUH UCCIICIOBAaHUI B paMKaX y4eOHOTO SKCTIEPUMEHTA U
y4e0HO-UCCIIEeIOBATENILCKONH  JIEATETHbHOCTH C  HCHOJIB30BAHUEM
MUQPPOBBIX ~ M3MEPUTEIBHBIX ~ YCTPOMCTB W JIAODOPAaTOPHOTO
000py10BaHUs

CdopMUpOBaHHOCTH YMEHHI  aHAIM3UPOBATh M OICHUBATH
MOCJIEACTBUS  OBITOBOM M IPOM3BOJACTBCHHON  JEATEIBHOCTH
YeJI0BEKa, CBS3aHHON ¢ (PU3MUECKUMH MpPOIECCaMH, C MO3HUIMN
HKOJIOTHYECKOM 0€30IacHOCTH; MPEACTABICHUH O palMOHAILHOM
OPUPOJIONIONB30BAHUN, a TaKKE Pa3yMHOM  HCIOJb30BaHHU
JOCTH)KEHUI HAyKd W TEXHOJIOTHH I JalbHCHIIEro pPa3sBHTHS
YEeJI0BEYECKOTO O0IIECTBA

OBnageHne pa3nu4YHBIME criocobamu paboTbl ¢ uH(popMaruen
(Gu3MYeCcKOro conepKaHUS C  HCIOJb30BAaHHEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHUH KPHUTUYECKOTO
aHaJIM3a U OIICHKU JIOCTOBEPHOCTH ITOJy4aeMOi HH(POPMALTUH

10

CdopMupoBaHHOCTb YMEHUH MPUMEHITh OCHOBOIOJAraolue
ACTPOHOMHUYECKHE TOHSTHS, TEOPUU W 3aKOHBI I aHaIu3a W
00BICHEHUST (PU3UIECKUX IPOLIECCOB, MPOUCXOANINX Ha 3BE3/aX, B
3BE3/IHBIX CHUCTEMax, B MEXTaJlaKTHUYEeCKOW Cpe/ie; JBHMKEHUS
HeOECHBIX TEJI, DBOJIOLIMY 3BE311 1 Beenennoi
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT' O
MMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

1.®usuka. Mexanuka, 10 kmacc/ Msakumes I.4., Cunskor A.3., O01ecTBO ¢ OrpaHUYEHHOMN
OTBETCTBEHHOCTHIO «JIPODAY»; Akumoneproe odmectBo «M3narensctBo «IIpocBenienne»
2.®usuka. MonekynsipHas pusuka. Tepmonnnamuka, 10 knacc/ Msakumies I'.5., Cunsiko A.3.,
OO011ecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO «[[PODA»; AKIIMOHEpHOE OOIIECTBO
«3marensctBO «lIpocBemenune»

3.®usmka. Onruka. KBanrosas ¢pusmka, 11 knacc/ Msikummes I'.5., CunsikoB A.3., O0miecTBo ¢
OTPaHUYEHHOU 0TBETCTBEHHOCTHIO «/[PODAY; AknimonepHoe o01mmecTBo «M31areascTBo
«IIpocseienne»

4. dusuka. Dnekrpoaunamuka, 10-11 xkmaccel/ Msikumes I'.51., CunsikoB A.3., OGIIeCTBO ¢
OTPaHUYEHHOU OTBETCTBEHHOCTHIO «/I[PODAY; Aknmoneproe odmiecTBo «M31aTeascTBO
«IIpocBemienue»

5.0usuka. Konebauns u Boiusl, 11 xnace/ Makumes I'.5., Cunsaxos A.3., O01iecTBo ¢
OTPaHUYEHHOU 0TBETCTBEHHOCTHIO «/[PODA»; AxnmonepHoe obmectBo «M3aarenbeTBo
«IIpocBemenune»

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

1.®usuka. Yraoyonennsiii ypoenb. 10—11 kiaccel : pabouas nporpaMma K

muann YMK B. A. KacesaHoBa: yuebHO-MeToanueckoe nocodue / B. A.

KacesiroB, U. I'. BracoBa. —M. : JIpoda

2.®Ouzuka. 10 k1. YrnyoneHHslii ypoBeHs : yueOHuk / B.A. KacbsHoB. — 5-¢

u3., crepeoruit. — M. : [lpoda

3.®usuka. 11 k. YraoyoneHsslil ypoBeHs : yuebnuk / B.A. KacbsiHOB. — 5-¢

u3 ., crepeoruit. — M. :[Ipoda

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. http://nsportal.ru - conuanbHas ceth pabOTHHUKOB 00pa30BaHMSI.

2. http://markx.narod.ru/pic/ - pusuka B mikoie.

3. http://festival.1september.ru/articles/ - pectuBanp negaroruuecKux uaei

«OTKPBITBII YPOK».

4. http://www.fizika.ru/ - caiit mist yaureneit pU3MKKA U UX YICHUKOB.

5. http://www.physics.ru/ - matepuasl o usuke.

6. www . ege .edu.ru - nadopmarronHsiii mopran EI'D.

7. http :// school - collection . edu . ru / - exunas xomrekuus IIOPoB
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