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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o pusuke Ha ypoBHE CpeHEro o0Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
MOJIOKEHUN U TpeOOBaHUM K pe3ylibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMBI,
npencrapieHHsix B @I'OC COO, a Ttakke ¢ yu€toM (enepasnbHOil paboueil mporpamMmsl
BocniuTanusa u KoHnenuuu mpernoaaBanus ydeOHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX
opranm3auusax Poccuiickoit ®exeparmu, peanaM3yIOIIMX OCHOBHBIE —00pa3oBaTeNIbHbIC
IPOrpamMMBl.

[IporpaMmMa 10 ¢usuke omnpenenser o0s3aTeNbHOE TMPEAMETHOE COJepXKaHHe,
YCTaHABIIMBAET PEKOMEHIYEMYIO IOCIIeIOBATEIbHOCTh M3YUEHUS TEM U Pa3fesioB y4yeOHOro
rpeaMeTa ¢ y4€TOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTHMKU yueOHOTo mpoliecca,
BO3pPAcTHBIX 0co0eHHOcTeH oOydaronuxcs. [Iporpamma no gusnke gaét npencraBieHue o LENsX,
coJepXKaHUH, oOIIel cTpaTeruu oOyueHus, BOCIUTAHUS U PAa3BUTUS 00YYaOLIUXCS CPEJICTBAMU
yueOHoro npenmeta «Pusnka» Ha yriayOlIEHHOM ypOBHE.

WN3yuenune kypca @u3uku yriiyOJE€HHOrO YypOBHS TIIO3BOJISIET peaju30BaTh 3aJlayul
npodeccuoHaIbHON OpUEHTAlUK, HAIpPaBJIEHO HA CO3/IaHUE YCJIOBHUM ISl MPOSBICHUS CBOMX
WHTEJJICKTYallbHBIX U TBOPYECKHX CIIOCOOHOCTEW KaXIbIM OOy4arouumcsi, KOTOpbIe
HEOOXOIMMBI NSl TPOAODKEHHS o00pa3oBaHUSl B OpraHu3alusax MNpodecCHOHATBHOTO
00pa3oBaHus MO PA3IUYHBIM (PU3UKO-TEXHUYECKUM U HHXKEHEPHBIM CIEIIMATbHOCTSM.

B mporpamme mno Qusuke ompenenstoTcsl IUIaHHpYEMbIE pe3yNbTaThl OCBOEHHUS Kypca
(hU3HMKYU HA YPOBHE CPEJIHETr0 00111ero 00pa3oBaHus: TMYHOCTHBIE, METAIPEIMETHBIE, IPEIMETHBIE
(1a yrmyonéaHoM ypoBHe). HayuyHO-MeTO1010THYeCKOi OCHOBOM 711 pa3paboTKu TpeOOBaHUMN K
JUYHOCTHBIM, METAlpPEeJIMETHbBIM U MpPEIMETHBIM pe3yiabTaTaM OO0YYarolIUXcCsi, OCBOUBIIUX
nporpaMmy 1o (u3MKe Ha YpOBHE CpelHero oluiero oopa3oBaHHs Ha YrIyOJIEHHOM YPOBHE,
SBJISICTCS] CUCTEMHO-/IESITEIbHOCTHBIM MOIXO.

[Iporpamma no pusuke BKIIOYAET:

IUTAHUPYEMBbIE Pe3YNIbTaThl OCBOCHUS Kypca (PU3UKH Ha YriIyOJEHHOM YPOBHE, B TOM
yyclie TpeIMEeTHbIe pPEe3yNbTaThl MO ToAaM OOY4eHHS; COJAEpKaHHE

yueOHoro npeamera «Puznka» Mo rojgaM oOydeHusl.

[Iporpamma 1o Qu3MKE HMEET MPUMEPHBIA XapakTep M MOXET OBITh HCIOJIb30BaHA
YUUTENSIMHU (PU3UKH JUISI COCTABJICHUS CBOMX Pab0OUMX MPOTPamMM.

[lporpamma 1O (HU3MKE HE CKOBBIBA€T TBOPUYECKYI0 WHUIMATUBY YUUTENIeHd U
MPEJOCTaBIsIET BO3MOXKHOCTH JUIsl PEANIM3ALMU  PA3JIUYHBIX METOAMYECKUX MOJIXOAO0B K
MIPEero1aBaHuio (PU3UKHU HA YTIYOJIEHHOM YPOBHE IPH YCIOBUU COXPAaHEHHUs 005S3aTEIbHON YaCTH
coJiep>KaHus Kypca.

®du3uka Kak HayKka 0 Haubosee OOIMIMX 3aKOHAX MPUPOIBI, BHICTYIAsl B KaueCTBE yueOHOTro
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHHUN 00 OKpY)KaIOLIEM MHpE.
HIkonbHBIH Kypc (HU3MKH — CHCTEMOOOpa3yIoUMid il €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MIOCKOJIBKY (pU3MUYECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBICHUHN, H3yUaeMbIX
XuUMueH, ouonorueit, pusmueckoii reorpapueit u acrpoHomueil. Vcrnonp3oBaHue W aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUN OMpPEAeNHIO XapakTep U OypHOE pa3BUTHE Pa3zHOOOPa3HBIX
TEXHOJIOTHH B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, TIIOJyYEHHsS] HOBBIX
MaTepuaJoB C 3aJaHHbIMM CBoOWcTBaMH. M3yueHue (U3MKM BHOCUT OCHOBHOM BKJIaJ B
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(hopMHpOBaHNE €CTECTBEHHO-HAYYHOM KapTHHBI MUpa o0yyaromerocs, B GOpMUpOBaHUE YMEHUN
MIPUMEHSATH HAYYHBIH METOJI TO3HAHUS MPH BBITOJIHEHUN UMHU Y4EOHBIX UCCIIETOBAHUM.

B ocHOBY kypca ¢u3MKK Ha ypOBHE CpEIHEro OOIIero o0pa3oBaHUs MOJIOKEH Psj HICH,
KOTOpBIE MO’KHO pacCMaTpHUBaTh KaK MPUHIUIIBI €r0 TOCTPOCHHUSI.

Hoen yenocmuocmu. B cooTBETCTBUU C HEN KypC SIBISAETCS JIOTUYECKU 3aBEPLIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX Pa3lesioB (PM3UKH, BKIIOYAET KaK BOMPOCHI KIIACCHYECKOH, TaK H
COBPEMEHHOU (PU3UKH.

Hoen zenepanuzayuu. B cooTBEeTCTBUY ¢ HEell MaTepuan Kypca pU3HKH 00beAUHEH BOKPYT
¢usnyeckux Tteopuil. Bexymmm B Kypce sBuseTcs (OpPMUpPOBaHHME TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U IOJIE.

Hoen cymanumapuzayuu. EE peanuzanus npeanoiaaracT UCIoIb30BaHuE T'YMaHUTApPHOTO
MoTeHIrana pU3n4eckoil HayKu, OCMBICIICHHE CBSI3U Pa3BUTHUS (PU3UKH C pa3BUTHEM OOIECTBA, a
TaK)Ke C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMH M SKOJIOTHUECKUMHU MTPOOIeMaMH.

Hoesa npuknaonoii nanpasnennocmu. Kypc puznuku yriry0JIEHHOTO YpOBHS MPEIOIaraet
3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHHUYECKUX U TEXHOJOTHYECKHX MPHIOKEHUN H3Y4YEHHBIX
Teopuii M 3akoHOB. llpu 5TOM paccMaTpuBalOTCS Ha YpPOBHE OOIIMX TMPEICTAaBICHUNA H
COBpPEMEHHBIE TEXHHUYECKHUE YCTPOUCTBA, M TEXHOJIOTHUH.

Hoea 3konocuzayuu peanusyercs IOCPEICTBOM BBEIACHMS 3JIEMEHTOB COJEp)KaHUs,
MOCBAMIEHHBIX KOJOTHYECKUM MpPOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pPa3BUTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKICHHUS TPo0IeM palmoOHaIBLHOTO TIPUPOIOTIONH30BAHUS U
9KOJIOTMYECKON 0€30MacHOCTH.

OcBocHHE coAepKAHMS MPOTPaMMbI TI0 (PU3HKE JOHKHO OBITh MOCTPOSHO HA MPUHITUIIAX
CHUCTEMHO-/ICATEIBHOCTHOTO noaxoxaa. st pu3uky peanuzanus 3TUX IPUHIUIIOB 0a3upyeTcs Ha
WCIOJIb30BAHUU CAMOCTOSITEIBHOTO HSKCHEPUMEHTa KaK IOCTOSHHO JICHCTBYOIIEro (akTopa
ydeOHoro nporecca. s yriryba€HHOTO ypOBHS — 3TO CHCTEMA CAMOCTOSITEIFHOTO YUEHHUECKOTO
HKCIEPUMEHTA, BKIIOYAIOMIETO (POHTAJIBHBIE YYEHUYECKHE OIBITHI TP H3YYECHHUH HOBOTO
Martepuana, JabopaTopHble paboThl U paboThl MpakTukyma. Ilpu 3TOM BO3MOXKHBI ABa criocoba
peanuzanuu Gpu3n4ecKoro NpakTUKyma. B nepBom ciydyae npakTUKyM MPOBOJUTCS JINOO B KOHIIE
10 u 11 xmaccoB, 1100 MOCIIE MEPBOTrO U BTOPOTO MOJMYTOANH B KaXKIOM U3 ATUX Ki1accoB. Bropoi
crocobd — 3TO MHTerpamnus paboT MpakTHKyMa B CHCTEMY JabOpaTOpHBIX paboT, KOTOpPbHIE
MPOBOAATCS B Tpolecce u3ydeHust pasnena (tembl). [Ipu sTom mox paboTramMu mpakTHKyMa
MOHUMAETCS CaMOCTOSITENIbHOE UCCIEOBaHHME, KOTOPOE TMPOBOJUTCS IO PYKOBOJCTBY
CBEPHYTOr0, 0000IIEHHOr0 BUa O€3 MOIIAroBOi HHCTPYKIIKU.

B nporpamme no pusuke cuctemMa yIeHHUYECKOTO DKCIIEPUMEHTA, JTA0OPAaTOPHBIX padoT U
MpaKTUKyMa MpeJCTaBlIeHa eIMHBIM epeuHeM. BriOop TeMaTHKu Uil 3TUX BUJOB YYEHUUECKHUX
MPAKTUYECKUX PabOT OCYIIECTBISETCS yYaCTHUKAMU 0Opa30BaTENBHOIO Ipoliecca UCXOAs U3
0COOCHHOCTEl MOYPOYHOrO TUIAHUPOBAaHMA M OCHamleHusi kabunera ¢usuku. [Ipu sTOM
o0ecrieunBaeTcs OBJIAJICHUE OOYYAIOUIMMHCA YMEHUSIMH IPOBOAUTH TNPSMbIE U KOCBEHHBIE
U3MEpEHHUs, UCCIEeNOBaHMUs 3aBUCHUMOCTEN (PU3NYECKMX BEJIMYMH M TOCTAHOBKY OIIBITOB IO
MIPOBEPKE MPEIOKEHHBIX THUITOTE3.

Bbonbiioe BHUMaHME yAENsSETCS PEIIeHUI0 Pacu€THBIX M KaueCTBEHHBIX 3a1ay. [Ipu sTom
JUIsL pacu€THBIX 3a7]ady MPUOPUTETOM SIBISIOTCS 3a/laydl C SBHO 3aJ]aHHOW W HESIBHO 3aJaHHOU
(bu3MUeCKOi MOJIEINbIO, TTO3BOJISIIOIINE TPUMEHSATh U3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK U3
OJIHOTO paslena Kypca, TaK U HHTETpUpYs NMPUMEHEHHE 3HaHWM W3 pa3HbIX paszjaernos. s
KAueCTBEHHBIX 3aJad TMPUOPUTETOM SIBISIOTCS 3aJaHusl Ha OOBsSICHEHHE/MpeacKa3aHue
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poTeKaHus (U3NYECKUX SBJICHUH M MPOLIECCOB B OKpYXAroIeH >XKU3HH, TpeOyromue BbIOOpa
(bu3n4YecKoi MOIETH [T CUTYalluU PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBunm ¢ TpeboBanmsiMu PI'OC COO Kk MaTepuaabHO-TEXHHUUECKOMY
obecrieyeHHI0 y4eOHOro mpouecca Kypce (pu3Mku yriayOoJ€HHOrO ypOBHS Ha YPOBHE CPEIHEro
obmiero o0Opa3oBaHUs JOJDKEH H3y4yaTbCs B YCJIOBUSAX IpEeIMETHOro kabuHera. B xaOunere
(bu3MKN TOIKHO OBITh HE00X0AUMOE Ja00paTOpHOE 000PYIOBAHKE /JIS BBIIIOJHEHUS YKa3aHHbBIX
B IIporpamme 1o (pu3uKe y4eHUYECKHX OIBITOB, JaOOPaTOPHBIX paboT U padoT MpakTUKyMa, a
TaKXe JeMOHCTPAIlMOHHOE 000pyI0BaHHUE.

JleMOHCTpallMOHHOE 000pyI0BaHHE (OPMHUPYETCS B COOTBETCTBUM C IPHHLIUIIOM
MUHMMAJIBHON JOCTATOYHOCTH U OOECHEUMBACT MOCTAHOBKY NEPEYMCICHHBIX B MPOrpaMMme Mo
(Gu3nKe KIOYEBBIX JAEMOHCTpPALMH Al MCCIEJOBAHUS H3y4aeMbIX SIBJIEHMH M IIPOLIECCOB,
SMIMPHUYECKUX U (HYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlabopatopHoe 000pyAOBaHHE Uil YUEHHYECKUX IPAaKTHUECKUX paboT (opmupyercs B
BHUJI€ TEMAaTUYECKUX KOMIUIEKTOB M OOecreuuBaeTcsi B pacuére OAHOIO KOMIUIEKTa Ha JBYX
oOyvaronuxcsi. TeMaThyeckre KOMIUIEKTHI J1Ta0OpaTOpHOro OOOpYIOBaHUS JOJKHBI OBITh
[IOCTPOEHBl Ha KOMILJIEKCHOM HCIOJIb30BAHUU AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKXKe
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJIE LU(POBBIX 1abopaTopuil. OCHOBHBIMU LIETSAMU
n3yueHus: GU3MKU B 00IeM 00Opa30BaHUU SBJSIOTCS: (OPMUPOBAHUE MHTEPECA U CTPEMIICHHS
o0yyaromuxcs K HayYHOMY U3Y4EHHIO PUPOJIbI,
pa3BUTHE WX HMHTEJUIEKTYQJIbHBIX U TBOPYECKHUX CIOCOOHOCTEH; pa3BUTHE MPEICTaBICHUN O

Hay4YHOM METO/I€ MT03HAHUS U (OPMUPOBAHUE
WCCIIEZIOBATENIbCKOTO OTHOUIICHUS K OKPYXKAIOIIUM SBJICHUSAM; (HOPMUpPOBAHHE HAYYHOTO

MHPOBO33PEHHUS KaK pe3y/bTaTa U3y4eHUs: OCHOB CTPOEHUS
MaTepuy U (pyHIaMEHTaJIbHBIX 3aKOHOB (pU3MKH; (POPMUPOBAHUE YMEHUN OOBACHATH SIBJICHHUS C

UCIOJIb30BaHUEM (PU3NUECKUX 3HAHUH U
HAyYHBIX JTOKa3aTeIbCTB; (POPMHUPOBAHNE MIPECTABICHUN O POJIM (DU3HUKH IS PA3BUTHUS APYTUX

€CTECTBEHHBIX
HayK, TEXHHUKH WM TEXHOJIOTHIA, pa3BUTHE TPEJCTABICHUH O BO3MOXHBIX cdepax Oymyrieit
npodecCHOHANBHON JEATENbHOCTH, CBS3aHHBIX C (DU3MKOH, MOATOTOBKA K JajbHEHUIIEMY
00y4YEeHHIO B ITOM HAIPABICHHH.

JlocTikeHre 3THX Lesell o0ecrneunBaeTcsl pelleHHeM CIEAYIOIMX 3a7ad B Ipolecce
n3yudeHHs Kypca (PU3MKH Ha YPOBHE CPETHET0 001Iero oopa3oBaHms:

MPUOOpPETEHNE CHUCTEMBbI 3HAHUN 00 OOmMX (QU3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOPHSIX, BKIIOYAsi MEXaHUKY, MOJIEKYIISPHYIO (DU3UKY, JIEKTPOJAUHAMUKY, KBAHTOBYIO (DU3UKY U
JIEMEHTBl acTpOPU3UKH; (HOPMUPOBAHME YMEHUH HPUMEHATh TEOPETUYECKHUE 3HAHUS Ui
00BbsIcHEHUS HU3UIECKUX
SIBJICHUI B IPUPOJIE U JUIsI IPUHATHS IPAKTUYECKUX PEILIEHUHN B IIOBCEHEBHOM KU3HU; OCBOEHUE
CIIOCOOOB pelIeHMs pa3IuYHbIX 337ad C SBHO 3aJlaHHOM (U3NYECKOM MOJenblo, 3ajaad,
M0/Ipa3yMEBAIOIINX CaMOCTOSTENbHOE CO37aHue (U3NYECKON MOJENH, aJeKBaTHOM YCIOBUAM
3alayd, B TOM 4YHCIE 3aJad HHKEHEPHOIO XapakTepa; MOHHMaHue (U3MYECKUX OCHOB U
MPUHIIMIIOB AEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOIMYECKHUX IPOLIECCOB, UX BIMAHMS Ha OKPY)KAIOIIYI0 CpEAY; OBJIAJECHHE METOAAMHU
CaMOCTOSITENIFHOTO TUIAHUPOBAHHUSA W TIPOBEINCHHS (DU3MUYECKHX OSKCIIEPHUMEHTOB, aHalM3a M



UHTepIIpeTaluu HHHOpMAIHU, OTIPEIEICHUS TOCTOBEPHOCTH MOMyYEHHOTO pe3yNbTaTa; CO3JaHue
YCIOBHH JIJIs1 pa3BUTHsI YMEHHUI MPOESKTHO-UCCIIEIOBATEIbCKON, TBOPUECKON
NeSITETFHOCTH;, pa3BUTHE WHTEpeca K chepam mpodhecCHOHATEHON A TeTPHOCTH, CBSI3aHHOH C

(bU3uKOH.

B cootBerctBum ¢ TpedoBanusMu @I'OC COO yrinyOnéHHbIN ypOBEHb H3yUeHUs Y4eOHOTO
npeamera «Pu3nKa» Ha YpoBHE CpeaHero olmiero oopa3oBaHMs BIOMpAETCs 00y4aromUMUcH,
IUTAHUPYIOIIAMA  TIPOJOJDKCHHE O00pa3oBaHUs 110  CHCIHAIBHOCTAM  (DH3UKOTEXHHUYECKOTO
npodus.

Ha u3ydenue ¢pusuku (yriryOIE€HHBIA YPOBEHb) HA YPOBHE CPEIHETO OOIIET0 00pa30BaHUS
otBoauTcsa 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B Henento), B 11 kmacce — 170 gacos (5
4acoB B HEJIETIO).

[Ipennaraemelii B mporpaMme mo Gpu3uKe rnepeueHs 1a00paToOpHbIX U MPAKTHUYECKUX padoT
SIBJIIETCS PEKOMEHIOBAHHBIM, YYHTENb JelaeT BBIOOP IMPOBEIEHHUS JaOOPaTOpHBIX paboT u
OTIBITOB C YYETOM UHIUBUAYATHHBIX OCOOCHHOCTEH 00yUatomuXcs.

COJAEPXAHUE OBYUYEHUA

10 KJIACC

Pa3nes 1. Hay4nblili MeTOA NO3HAHMSA NPHPOABI.

®usnka — ¢yHIaMEHTaNbHAs Hayka o mpupoje. HaydHblii MeTon MO3HAHHUS U METOMbI
WCCIeI0OBaHUS (PU3NICCKUX SIBICHUH.

DKCIIepUMEHT U TeOpHus B Mpoliecce Mo3HaHus npupoabl. HabmoaeHne u sKkCepumMeHT B
¢buzuke.

Crioco0b1 m3MepeHust (PM3NYECKUX BEITUYMH (QHAIOTOBBIE M HU(POBBIE W3MEPHTEIBHBIC
prOOPHI, KOMIIBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[MorpermnocTu n3mMepenuit pusnueckux BeIuYuH (a0COMOTHASI U OTHOCUTEIIbHAS).

MopenupoBanue (HU3UIECKUX SIBJICHUN M MPOIECCOB (MaTepuaibHas TOYKa, aOCOJTIOTHO
TBEPIOE TEJ0, UJeallbHas )KUAKOCTh, UJI€aNIbHBIN a3, ToueuHbIH 3apsan). [ unoreza. Guznueckuii
3aKOH, I'PAaHULIBI €0 MIPUMEHUMOCTH. Pu3ndecKkas Teopusl.

Ponb m mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHON HaydyHOH KapTUHBI MHpa, B
MPaKTUYECKON AESITENbHOCTHU JIIOCH.

Yuenuueckuit 3xcnepumenm, nadbopamopnvie pabomut, npaKkmuKym.

N3mepenue cuibl TOKa U HAIPSKEHUS B LU TIOCTOSSHHOTO TOKA IPY ITOMOIIY aHAJI0IOBbIX
1 I (PPOBBIX U3MEPUTEIIBHBIX TPHOOPOB.

3HakoMCTBO ¢ LM(ppoBOil aboparopueit no ¢usuke. Ilpumepsl u3mepeHus GU3NIECKUX
BEJIMYMH IPYA NOMOLIY KOMITBIOTEPHBIX JATYUKOB.

Pa3nes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKEHHE. OTHOCHUTENBHOCTh MEXAHMYECKOTro JABMkKEeHMA. Cuctema
OTCYETA.

[Ipsimast 1 oOpaTHas 3374l MEXaHUKH.

Panuyc-BekTop MaTepuanbHOM TOYKH, €Tr0 MPOEKIUM Ha OCH CHCTEMbl KOOPJWHAT.
Tpaexropus.



[lepemerienue, CKOpocTh (CpeaHssi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTEPUAIILHOM TOYKHM, UX MPOEKIMU HA OCH CUCTEMbI KoopAuHAT. ClI0KEHHE NMEPEMEIICHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE ABMKEHUE. 3aBUCUMOCTh KOOPJIHMHAT,
CKOPOCTH, YCKOPEHUS U MyTU MaTepUaIbHON TOYKU OT BPEMEHH U UX IpadUKu.

CBobosHoe nasienue. Y cCKOpeHrne cBoOOHOTo naeHus. [IBikenue tena, OpomeHHOro Mo
YIJI0M K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MAaTEPUATIbHOW TOYKU OT
BPEMEHH U UX rpapuKu.

KpuBonuneiinoe nBuxeHue. J[BuKeHHEe MaTepUAIBHON TOUKH 10 OKPYXHOCTHU. YTJIOBas U
nuHenHas ckopocTh. Ilepron m wactora obOpamenus. LleHTpocTpemuTtenbHoe (HOpMalbHOE),
KacaTeabHOE (TaHM€HIIMAIBHOE) U IIOJTHOE YCKOPEHUE MAaTEPHAIbHOM TOUKH.

TexHuueckue ycTpoMCTBA U TEXHOJOTMYECKHUE IPOLECCHl: CHUAOMETp, ABUKECHUE
CHapSIJIOB, LICTIHbIE, IIeCTepEHYAThIE U PEMEHHBIE MepeIayl, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mopeinb cucteMsl OTCUETA, MIUTFOCTPALMS KHHEMAaTHYECKUX XapaAKTEPUCTUK JBUKEHUSI.

CriocoObl uccne0BaHus IBUKEHUH.

Nnroctpanus npeieabHoro nepexoaa 1 i3MEepeHne MrHOBEHHOM CKOPOCTH.

[Ipeobpa3oBanue ABUKECHUI C UCTIOTH30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmroienue aBM>xeHus Tena, OpOIIEHHOro MO/ YIII0M K TOPU30HTY M TOPU30HTANIBHO.
HampaBnenue ckopocTy npu ABUKEHUU MO OKPYKHOCTH.
[IpeoOpazoBanme yriioBoi CKOPOCTH B PEYKTOPE.

CpaBHeHue myTell, TPAa€KTOPUM, CKOPOCTEW IBHUKEHHSI OJHOTO M TOTO K€ TENla B Pa3HbIX
CUCTEMAax OTCUETA.

Yuenuueckuit 3xcnepumenm, nadbopamopnsvie pabomut, npakmuxym.

N3yueHnne HepaBHOMEPHOTO IBUKEHUS C LIEJIbIO ONPEIEICHUSI MTHOBEHHON CKOPOCTH.
N3mepenne  yckOpeHMsT  IpU  NPSMOJIMHEHHOM PaBHOYCKOPEHHOM

IBIDKCHAU 10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JABH>KEHHUU.

N3mepenue yckopeHust cBOOOAHOIO najeHus (peKOMEHJ0BaHO KCI0JIb30BaHKE HU(POBOH
nabopaTopun).

N3yuenne nBUKeHUsS Tea, OpOIIEHHOTO TOpU3OHTAIBHO. [IpoBepka runore3sl 0 mpsmMon
MPONOPLUMOHAIBHON 3aBUCUMOCTH MEXKAY JaJIbHOCTBIO NIOJIETA M HAYAJIIBHOW CKOPOCTBIO TEJIA.

N3yuyenue aBuKeHUs Teja M0 OKPYKHOCTH € ITOCTOSTHHOM 110 MOIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NEpHOAa 00OpalleHNss KOHHYECKOT0 MasgTHUKA OT €ro
napametpoB. Tema 2. /lunamuxka.

IlepBb1it 3akoH HproroHa. MHepunanbHbie cuCTEMBI OTCUETA. I[pUHIIMIT OTHOCUTEIIBHOCTH
lNanunes. HennepuuanpHble CUCTEMBI OTCUETA (ONpEAEIIEHUE, IPUMEDBI).

Macca Tena. Cuna. [IpuHumn cynepno3uiuu Cuil.

Bropoii 3akon HeroTOHA 17151 MaTepuanbHON TOYKH.

Tpernii 3ak0oH Hpr0TOHA 1J1s1 MaTepUaIIbHBIX TOUYEK.

3aKOH BCEMHPHOTI'O TATOTEHUsI. DKBUBAJIECHTHOCTh IPAaBUTALIMOHHON 1 MHEPTHON MacChl.



Cuna TsDKecTH. 3aBUCHUMOCTb YCKOPEHHs CBOOOJHOTO TaJeHUs OT BBICOTHI HaJ
MOBEPXHOCTHIO IIJIAHETHI M OT reorpaduueckoil MmuUpoThl. J[BIkKeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMudeckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXXyIIErocst ¢ yCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUS CKOJBXKEHUS M CHJIA TPEHUS ITOKOS.
Koapduuuent tpenns. Cunia CONpOTUBICHHUS NPU ABIKCHHM Tella B JKUJIKOCTH WM Tase, e
3aBUCHUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO ABUKECHHUS.

HMasnenue. I'mapocratnueckoe nasnenue. Cuna Apxumena.

TexHuueckne yCTpONCTBa M TEXHOJOTMYECKHE TMPOLECCH: MOJAIIUITHUKH, JIBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaGnroneHne NBHXEHUS Tell B MHEPIMAIbHBIX 1 HEUHEPIIMATbHBIX CUCTEMaX OTCUETA.

[IpyHIMIT OTHOCUTENBEHOCTH.

Kauenne AByx HMIMHIPOB WM LIApPOB Pa3HOM Macchl C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPIHAIbHOM CHUCTEMBI OTCUETA.

CpaBHEHHME PaBHOIECUCTBYIOIIEH NPUITOKEHHBIX K TNy CHJI C IPOU3BEIEHUEM MacCChl Tella
Ha €ro YCKOPEHHUE B UHEPLUAIBHONU CUCTEME OTCYETA.

PaBeHCTBO cuiI, BOBHHMKAIOIINX B PE3YJITATE B3aUMOICHCTBUS TEI.

N3mepenne macce no B3auMOIEMCTBHIO.

HesecomocTts.

Bec Tena nmpu yckopeHHOM NoAbEME U Na/IEHUN.

LlenTpOoOEKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit 3xcnepumenm, nadopamopnvie padbomut, npakmuKym.

M3mepenue paBHOJEHCTBYIOIIEH CHUJI TP JBMXKEHUH OpyCKa 110 HAKJIOHHOM MJIOCKOCTH.

[IpoBepka THIOTE3bI O HE3aBHUCHUMOCTH BPEMEHHU [BIKEHHS Opycka MO HaKIOHHOM
IIJIOCKOCTH Ha 33JJaHHOE PAaCCTOSIHUE OT €r0 MacChl.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYrOCTH, BO3HHMKAIOIIMX B IPYKMHE M PE3UHOBOM
oOpasiie, oT ux aedopmaruu.

W3ydeHue NBMKEHUS CUCTEMBI Tell, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 NErKuil OJIOK.

W3mepenue koa¢pdunmenta TpeHus 1Mo BEIMYMHE YIIIOBOro KO3 pUineHTa 3aBUCUMOCTH
Fip(N).

HccnenoBanue nBuKeHUsT  Opycka 1o HAaKJIOHHOM  IUIOCKOCTH  C

MEePEMEHHBIM KO3(PPUIIEHTOM TPEHUSI.

N3yuenue nBukeHus rpysa Ha Bally ¢ TpeHueM. Tema

3. Cmamuka meépoozo mena.

AbcomtotHO TBEpAOe Teino. [locTynaTenbHoe U BpalaTesibHOE JIBH)KEHUE TBEPJOrO Tea.
MoMeHT cuiibl OTHOCUTENBHO Ocu BpamieHus. [lmeuo cunpl. CriokeHue Cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TskecTH Tena.

VYcnoBus paBHOBECUS TBEPAOTO TeNa.

YcTolunBoe, HeyCTOMUMBOE, 0e3pa3InYHOE paBHOBECHE.

TexHuueckne ycTpoONCTBA M TEXHOJIOTMYECKHE IPOLECCHl: KPOHUITENH, CTPOUTEIbHBII
KpaH, peréryaTble KOHCTPYKIMH.

emoncmpayuu.



VYcnoBust paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomul, npaKmuKym.

HccnenoBanue ycioBui paBHOBECHUS TBEPAOTO TEJA, UMEIOIIETO OCh BPAILCHUS.

KoHcTpynpoBaHne KpOHIITENHOB U PacU€T CUIJI YIIPYTOCTH.

N3yyenue ycTOWYMBOCTH TBEPAOTO TEJIA, UMEIOIIETO IUIOAAb ONopsl. Tema

4. 3akonbl coxpanenusn 6 mexanuxe.

HNmnynbc MaTepuanbHOW TOUYKH, CUCTEMBI MaTEpHajbHBIX TOYeK. LleHTp macc cucremsl
MaTepHAIBHBIX TOYeK. Teopema 0 IBUKEHUH LIEHTPA Macc.

NMItynbC cuiibl 1 ”3MEHEHUE UMITYJIbCA TENa.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

MomeHT umnyibca MarepuanbHOM TO4kM. IIpencrtaBieHue O COXpaHEHMM MOMEHTa
HMMITYJIbCA B LIEHTPAJIbHBIX MOJISIX.

Paborta cwibl Ha MajaoM W Ha KOHEYHOM IepemernieHuu. ['padudeckoe mpencraBieHne
paboThI CUITBIL.

MoOIIHOCTB CUIIBL.

Kunernueckass sHeprus MaTepuajbHOM TOuku. Teopema 00 M3MEHEHUM KHHETHYECKOU
SHEPIUM MaTEPUAIILHON TOUYKH.

[loTeHunanpHble W HeMOTEHIMANBHbIE cuibl. lloTeHnumanbHas sHeprus. llorennuansHas
SHeprus ynpyro nehopMHpOBaHHOM NpyXuHBL. [loTeHLManbHas SHEPrusl Tena B OJAHOPOIHOM
rpaBUTallMOHHOM nosie. [loTeHnmanpHas sHeprus Tejla B TPaBUTALMOHHOM I10JI€ OAHOPOJHOTO
mrapa (BHYTpH U BHe 11apa). Bropast kocMuueckas CKopocTh. TpeThsi KocMU4ecKast CKOPOCTb.

CB#3b pabOThI HEMOTEHIMAIBHBIX CHJI C ©3MEHEHHEM MEXaHNYECKOI 3HEPTrUU CUCTEMBI Tell.
3aKOH COXpPaHEHMsI MEXaHUYECKON YHEPIHH.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymnu ans uaeanbHOM JKMIKOCTH Kak CIEACTBHE 3aKOHA COXPaHEHUs
MEXaHUYECKON SHEPIUH.

TexHu4eckne ycTpOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: JBUIKEHHUE PAKET, BOJIOMET,
KONEp, NPYKUHHBIA MHCTOJIET, TUPOCKOI, (PUIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMIyJiabca. PeakTuBHOE

JBUKEHHE.

W3mepenre MOLHOCTH CHUJIBI.

W3MeHeHune 3Hepruu Teja Mpu COBEPIICHNU pabOoThI.

B3aumnble npeBpaleHnss KHHETUYECKON U MOTEHIIMAJIBHOM YHEPTUH ITPU ACHCTBUU HA TEJIO
CHUJIBI TSDKECTHU M CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEpruy Ipu CBOOOJHOM MaCHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padbomuot, npaKkmuKym.

N3mepenne umnyinbca Teaa 110 TOPMO3HOMY ITyTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJEIH 3JEKTPOMOOUIIS M MOIITHOCTH CHJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUIIBI.

HccnenoBanue coXpaHeHUs! UMITYJIbCA IIPU YIPYTOM B3aUMOZCHCTBUM.

N3mepenne KNHETHYECKON YHEPTUH TeJla IO TOPMO3HOMY ITyTH.
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CpaBHeHHE U3MEHEHUS MOTEHLIMAIBHONW YHEPTUN NPYKHUHBI ¢ pab0TOH CHIIBI TPEHHUS.
Omnpenenenue paboThl CHIIbI TPEHUS NPHU JBHXKEHUU TeJa 10 HAKJIOHHON INIOCKOCTH.
Pa3nes 3. MoJsiekynsipHas (pM3MKA M TePMOAMHAMHKA.

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopul.

OcCHOBHBIE TIOJIOXKEHUS MOJIeKyIsipHO-KuHeTndeckod Teopun (MKT), ux ombiTHOE
obocHoBanue. uddysus. bpoyHoBckoe nBmkenue. XapakTep ABMKEHHS M B3aUMOJCHCTBUSA
YacTuI] BeniecTBa. MoJienu CTpOeHHs Ta30B, KUJIKOCTEH U TBEPABIX Tel U OOBSCHEHUE CBOMCTB
BELIECTBA HAa OCHOBE 3TUX Mozeield. Macca u pasmepsl Moiiekyn (atomoB). KonmgecTtBo
Bemectna. [locTtostnHas ABoraapo.

TennoBoe paBHoBecue. Temmepatypa u crocodbl e€ u3mepenus. lllkama temmepatyp
Ilenbcus.

Monenb uaeanbHOIO Ta3a B MOJIEKYJIIPHO-KMHETUYECKOM TEOpUH: YaCTULIBI Fa3a ABHKYTCS
XA0TUYECKHU U HE B3aMMOJCHCTBYIOT APYT C APYTOM.

I'a3oBbie 3akoHBl. YpaBHeHue MennaeneeBa—Knaneiipona. AOcomoTHas TemmepaTypa
(wkana Ttemnepatyp KenbBuna). 3akon [anbrona. M3ompomecchl B HI€albHOM Tra3e C
MIOCTOSIHHBIM KOJIMYECTBOM BeliecTBa. ['paduueckoe npeacTaBieHne U30IPOLIECCOB: U30TEPMA,
n30x0pa, n3obapa.

CBs13p MEXKy IaBJICHUEM U CPEHEN KNHETUYECKON YHEPIUEN MTOCTYaTEIbHOTO
TEIUIOBOT'O ABM)KEHUS MOJIEKYJI HECAJIBHOTO Ta3a (OCHOBHOE YpaBHEHUE
MOJIEKYJISIPHOKHHETUYECKON TEOPUH UJEAIIBHOTO Ta3a).

CBs3b  aOCONIOTHON TeMmIepaTypbl TEPMOIMHAMUYECKON CUCTEMBI co

CpeHEN KNHETUYECKON S3HEPTHEN TOCTYNAaTENbHOIO TEMJI0OBOIO ABMKEHUS €€ 4acTull.

TexHuuyeckue yCTpoilcTBa U TEXHOJIOTMUECKHE IIPOLECCHl: TEPMOMETp, OapomeTp,
IIOJIy4E€HUE HAHOMATEPHUAJIOB.

Hemoncmpayuu.

Mojenu 1BUKEHHS YaCTHUL] BEILIECTBA.

Mozenb 6pOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuceio peanbHOro OpOyHOBCKOTO JIBUKEHHUSI.

Huddyszus xuaxocreil.

Mognens onbita lTepHa.

[IpuTsxeHue MOJIEKYIL.

Mogeny KpACTaNINYECKUX PEIIETOK.

HabGmoieHue u viccnie1oBaHNEe U30TPOIIECCOB. YueHuueckuil

IKCnepumenm, 1ad6opamopHvie padomol, NPAKMUKYM.

HccnenoBanue mporecca yCTaHOBJICHHS TEIUIOBOTO PAaBHOBECHS TIPU TETNIOOOMEHE MEXITY
ropsiuei U XOJ0THON BOAOM.

N3yuenne wu3oTepMHUyecKoro mporecca (PeKOMEHJ0BAaHO MCIIONb30BaHUE IH(PPOBOI
nabopaTopun).

W3y4eHne n30XOpHOro mpouecca.

N3yuenne n300apHOTo mnporuecca.

IIpoBepka ypaBHeHus cocrtosinus. Tema 2.

Tepmoounamuxa. Tennoevie mawiunsi.
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Tepmonunamuueckast (T1) cuctema. 3aaHue BHEIIHUX YCIIOBHM /17151 TEPMOIMHAMHYECKON
cuctembl. BHeltHMe 1 BHyTpeHHHE napaMeTpsl. [lapameTpsl TepMOIMHAMUYECKON CUCTEMBI KaK
CpElIHUE 3HAUCHMsI BEJIMYMH, ONMCHIBAIOLIMNX €€ COCTOSIHUE HA MUKPOCKOIINYECKOM YPOBHE.

Hynesoe Havano tepmoguHamMuku. CaMONIPOU3BOJIbHAS pelaKcals TEPMOIUHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Monens uaeanpbHOr0 rasa B TEPMOJMHAMUKE — CHUCTEMAa YPAaBHEHMH: YypaBHEHHE
MenneneeBa—Kianeipona u BbIpaK€HHE Il BHYTPEHHEW SHEpPruu. Y CIOBHS NPUMEHUMOCTH
9TOW MOJeNU: HM3Kasg KOHIIEHTpAlMsl 4YacTHll, BBICOKHME TeMIeparypbl. Belpaxenue s
BHYTPEHHEHN 3HEPIMH OJHOATOMHOI'O UI€aIbHOIO rasa.

KBa3ucraTuueckue u HECTATUYECKUE TIPOLIECCHI.

DneMeHTapHas paboTa B TepMoaArHaMuKe. Berancnenue paboThl 1o rpaduky mpolecca Ha
pV-nuarpamme.

Temnomnepenadya kak cHnoco0 HM3MEHEHUS BHYTPEHHEW HHEPIMH TEPMOJUHAMUYECKOMN
cucTembl 0e3 coBepiieHus paboTsl. KOHBEKIHS, TEMIONPOBOIHOCTD, U3ITYyUECHHUE.

KonmuuectBo Temnorbl. Temno€MKOCTh Tena. YAenbHass U MOJSIpHAs TEIUIOEMKOCTHU
BelllecTBAa. YpaBHeHUe Manepa. YienpHas TeluioTa cropaHus ToluMBa. Pacyér kosnmuecTsa
TEIUIOTHI TpH Terutonepenaye. [lonstre 06 anuadbaTHoOM mporiecce.

IlepBblii 3aKk0H TepMOAUHAMUKU. BHYTpeHHsIs1 sHeprus. KonndecTBo TenaoTh! 1 paboTa Kak
MEPBI U3MEHEHUSI BHYTPCHHEW YHEPIrUU TEPMOJINHAMUYECKON CUCTEMBI.

Bropoii 3ak0H TepMOIMHAMUKH ISl PABHOBECHBIX MPOIIECCOB: Yepe3 3a/JaHHOE
PaBHOBECHOE COCTOSTHHE TEPMOJIMHAMUYECKON CUCTEMbI IIPOXOAUT €JUHCTBEHHAs aquabara.
AOGcoitoTHas TeMneparypa.

Bropoil 3aKk0oH TepMOJIMHAMUKU 111 HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXKHO INEpeaaTh
TEIJIOTY OT 00Jiee XOJIOAHOTO TeJia K Oosiee HarpeTomy 6e3 komrnencaruu (Kmaysuyc).
Heo6paTUMOCTb MPUPOIHBIX MTPOLIECCOB.

[TpuHMne! neiictBus TermnoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenue KII/I. ukn Kapho.

OKOJIOTUYECKHUE ACTIEKTHI MCIOJIb30BaHUS TEIUIOBBIX JBHUrartesei. TeruioBoe 3arps3HeHHe
OKPY’KAaIOIIEeH Cpenbl.

TexHuuyeckue ycTpoilcTBa U TEXHOJIOIMUECKHE MPOLECCHI: XOIOAMIbHUK, KOHIUIIMOHED,
TU3eTbHBIA M KapOIOpaTOpHBIM JBUTaTeNd, MapoBas TypOMHA, NOJYyYEHUE CBEPXHU3KHUX
TEMIEpaTyp, YTUIU3aLUs «TEIUIOBBIX» OTXOJOB C MHCIIOJIb30BAHMEM TEIJIOBOIO Hacoca,
yTUIH3aLKs OMOOPTaHUYECKOT O TOIIMBA JIsl BEIPAOOTKHU «TEMJIOBOM» M 3IEKTPOIHEPIHH.

Hemoncmpayuu.

W3MeHeHune TemnepaTypsl IpH aquadaTHYECKOM paclIMpPEHUH.

BoznymHoe oruuso.

CpaBHeHHE YACIbHBIX TETUIOEMKOCTEH BEIIECTB.

CrniocoObl H3MEHEHUs] BHYTPEHHEH SHEPrui.

HccnenoBanue annabaTHOro mporecca.

KoMmnbrorepHble MOJENM TEIUIOBBIX ABUTATENCH. Yuenuueckuii

IKCnepumenm, 1a0opamopHvie padomsl, NPAKMUKYM.

N3mepenne ynenbHOU TEI0EMKOCTH.

HccnenoBanue npouecca OCTHIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro mporecca.
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N3yueHne B3aMMOCBSA3M HPHEPTUHM MEKMOJEKYISIPHOIO B3aUMOJIEHCTBUS U TEMIIEPATYPbI
KUIEHUS KUIAKOCTEH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoowl.

[TapooGpa3zoBanne u kKoHaeHcanus. Vcmapenwe wu kumeHwe. YenpHas TeIuioTa
napoo0OpazoBaHusl.

Hacebiiiennble 1 HeHacblIEHHbIE Mapbl. KadecTBEHHAass 3aBUCHMOCTh IUIOTHOCTH U
JIABJICHUS HACBIIIEHHOTO Tapa OT TEeMIIEpaTyphl, UX HE3aBUCUMOCTb OT 00BbEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTh TEMIEPATYPbl KUTICHUS OT JABJICHHUS B KUKOCTH.

BnaxxnocTh Bo3ayxa. AOCOTIOTHAS M OTHOCUTEIbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrammmyueckue n amopdHbie Teaa. AHU30TPOTHS CBOMCTB KPUCTAILIOB.
[InaBnenue u kpuctamuM3anus. Y aenbHas TerioTa miasieHus. Cyonumarnusi.

Hedopmarnuu tBEpAOro Tenma. Pactsokenwe u cxatue. Chnsur. Monynes FOnra. Tlpenen
yInpyrux aedopmaruii.

TemoBoe pacmupeHue KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U JIMHEWHOE pacIIupeHHeE.
AHTapMOHH3M TEIUJIOBBIX KOJIEOaHUI YacTHIl BEIIECTBA KaK MPUYUHA TEIUIOBOTO PACIIUPEHHS TN
(Ha Ka4eCTBEHHOM YpPOBHE).

[IpeoOpazoBanue 3Heprun B (ha30BBIX MEPEXOaaxX.

YpaBHEHHE TEIUIOBOTO OanaHca.

[ToBepxHocTHOE HaTshKeHHE. KoadduimeHT nmoBepXHOCTHOTO HaTsbkeHus. KanumspHeie
siBNIeHUs. J{aBiaeHue o MCKPUBIEHHOM MMOBEPXHOCTHIO xKuAKkocTh. Dopmyna Jlannaca.

TexHuueckne yCTpOMCTBA H TEXHOJOTUYECKHE  TMPOLECCHI:  KHJIKHE

KpHCTaJIbl, COBPEMEHHBIE MAaTEPUAJIBI.

Hemoncmpayuu.

TemnnoBoe pacmupeHue.

CBoiicTBa HACHIIIEHHBIX MapOB.

Kunenne. Kunenue rnpu nmoHnKEHHOM JIaBJIEHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUS.

OMnBITH C MBUTBHBIMU TIEHKAMH.

CmauuBanue.

Kanunnsipuele siBneHus.

Mopnenu HEHbIOTOHOBCKOM KUIKOCTH.

CriocoObl U3MepeHus! BIaKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTAUIMYECKOTO BELIECTBA.

Bunsr nedopmanuid.

Hab6nronenue maneix gedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopusie padbomot, npaKmuKym.

N3yuenune 3akOHOMEPHOCTEN UCTTAPEHHUS )KUIKOCTEM.

N3mepenne yaenbHON TEIIOTHI IUIaBICHUS JIbJA.

N3yuyeHue CBOMCTB HACHIICHHBIX IIAPOB.

N3mepenne abCOIIOTHOM BIaKHOCTH BO3/yXa U OIIEHKA MacChl TApOB B IOMELICHUH.

N3mepenne ko3 dummenTa noBepXHOCTHOTO HATSIKCHHUS.

N3mepenne monyns FOwra.

HccnenoBanue 3aBUCHMOCTH AedOpMaIIN PE3UHOBOTO 00pa3iia OT MPHUIOKEHHOW K HEMY
CHUJIBI.
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Paznen 4. Danexkrpoaunamuka. Tema

1. Dnexmpuueckoe noe.

Onexrpuzauus Tea U €€ NMpOsIBICHUA. DIIEKTpUUEeCKUi 3apsn. [Ba Buaa ayIeKTpUUECKUX
3apsi1oB. [[poBOAHUKY, TUAAEKTPUKU U TOJTYITPOBOJHUKH. DJIEMEHTAPHBIN AIEKTPUUECKUM 3apsil.
3aKOH COXpaHEHUsI ANEKTPUIECKOTO 3apsia.

B3aumoneiictue 3apsnoB. Toueunsie 3apsaabl. 3akoH Kynona.

Onexrpuueckoe nojie. Ero nelictBue Ha 3J€KTpUUECKUE 3aPSIbL.

Hamnpsoxk€aHocTh  dekTpudeckoro mojisi. [IpoOHbid 3apsa. JluHuum HanpsokEHHOCTH
3JEKTpUYECcKOro nossi. OTHOPOJHOE IEKTPUUECKOE TOJIE.

[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh MOTEHUMAIOB M HAMNPSHKEHUE.
[ToTeHumanpHas 3HEPrus 3apsAaa B 3JEKTPOCTATHUECKOM ITosie. [loTeHnman 351eKTpocTaTuyecKoro
nosst. CBsA3b HANPSKEHHOCTH MOJS M PA3HOCTU MOTEHLUMATIOB ISl 3JEKTPOCTATUYECKOTO ITOJIS
(KaK OJTHOPOJIHOTO, TaK U HEOTHOPOIHOTO).

[TpuHIUTT CYNIEPIIO3UITNH DIIEKTPUUECKUX MOJICH.

[Tone ToueuyHoro 3apsma. Ilonme paBHOMepHO 3apspkeHHOU cdepwl. [lone paBHOMepHO
3apsHKEHHOTO 1Mo 00bEéMyY mapa. [lone paBHOMEPHO 3apsiKEHHON OECKOHEYHON TIOCKOCTH.
KapTune! 1uHUN Hanps>KEHHOCTH ATUX TOJIEH U DKBUITOTEHIIMAIBHBIX OBEPXHOCTEM.

[IpoBOAHUKY B 3JIEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECHS 3aps/10B.

JIMDIIEKTPUKY B 3IEKTPOCTATUUECKOM MOJ€e. J(u3neKkTpuyeckas NpoOHUIAaeMOCTh BELIECTBA.

Kongencarop. DnekTpo€MKOCTb KOHJEHCATOPa. DIEKTPOEMKOCTD IIJIOCKOTO KOHJIEHCATOpa.

[lapannenbHoe  coenMHEeHHE  KOHJeHcaTtopoB.  IlociemoBarenbHOE — COEQUHEHUE
KOHJIEHCATOPOB.

DHeprus 3apsHKeHHOTO KOHIEHcaTopa.

JIBr>KEeHUE 3apsKEHHOM YaCTULIBI B OJJTHOPOJHOM JIEKTPUUYECKOM TTOJIE.

TexHuueckue ycTpoiicTBa M TEXHOJOTMYECKHE MPOLECCHI: 3JEKTPOCKOI, 3JIEKTPOMETP,
ANEKTPOCTaTUYECKAs 3alllTa, 3a3eMJICHUE 3JIEKTPOIIPHOOPOB, KOHAEHCATOPhI, reHepatop Ban ne
I'paada.

Hemoncmpayuu.

YCTpOHUCTBO M MPUHIUN IEUCTBUS AIEKTPOMETPA.

DIIEKTPUYECKOE T0JI€ 3apSIKEHHBIX LIAPUKOB.

DIEeKTPUYECKOE TT0JI€ IBYX 3aPSKCHHBIX TUIACTHH.

Mogens snekTpocTatuueckoro reueparopa (Ban nge ['paada).

[IpoBOIHUKY B 3JIEKTPUUECKOM MOJIE.

DNeKTpocTaTUIYeCKas 3alluTa.

YCTpORCTBO U IEUCTBUE KOHAEHCATOPA ITIOCTOSSHHOW U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCAaTopa oT

IJIOIA N IJJACTUH, PACCTOSHUSA MEKy HUMH U TUIJIEKTPUUIECKON IPOHULIAEMOCTH.

DHeprusi EKTPUUECKOT0 MOJIs 3apsS>KEHHOT0 KOHIEHCATOpA.

3apsaKa ¥ paspsiika KOHIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuit 3xcnepumenm, nadbopamopnuvie pabomeul, npakmuKym.

OreHka cui1 B3auMOACHCTBUS 3apsSyKEHHBIX TEJI.

Habmonenue mpeBpalieHust SHEPTUu 3apsDKEHHOTO KOHIGHCATOpa B DHEPTHIO M3ITyYeHUs
CBETOAMO/A.

N3ydenune npoTekaHusi TOKa B UEMH, COAEPKAIIEH KOHIEHCATOP.
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Pacnpenenenue pa3HOCTH MOTEHIUANOB (HAMPSHKEHUS) npu
MIOCJIEZIOBATEILHOM COEIMHEHNHN KOHIEHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlTocmoannwlit IneKmpuyecKuil mox.

Cuna Toka. [TocTosiHHBIHN TOK.

VY cn0Bus CylIECTBOBAHMS IOCTOSIHHOIO 3JIEKTPUYECKOT0 TOKa. MIcTOuHMKH TOKA.
Hanpsoxenue U u DJ1C é.

3akoH OMa 111 yyacTKa LElu.

DneKTpuuecKoe CONPOTHUBIICHHUE. 3aBUCUMOCTb COIPOTUBIICHUS
OJTHOPOJTHOT'O ITPOBOJIHMKA OT €r0 JIMHBI U IUIOMAY OIEPEYHOTO CEYEHUS. Y IETIbHOE
CONPOTHUBJICHUE BEILIECTBA.

[locnenoBarenbHOE, IApaJUIEIbHOE, CMEIIAHHOE COEIWHEHHE IPOBOJAHMKOB. Pacuér
pa3BeTBIEHHBIX MeKTpuUeckux nenei. [Ipasumna Kupxrodga.

Pabota anexrpuueckoro Toka. 3akoH Jxoyns—JIenma.

MOIHOCTB NEKTPUIECKOro TOKa. TernoBas MOLHOCTb, BBIJEIIEMAs HA PE3UCTOPE.

O/1C v BHyTpeHHEe CONPOTUBICHUE UCTOYHHUKA TOKa. 3aKkoH OMa J1Jist MOTHOH (3aMKHYTOH)
3JIEKTPUYECKOM Lenu. MOIHOCTh UCTOUHUKA TOKA. KOpOTKOE 3aMbIKaHuE.

KoHneHcarop B 11enu NOCTOSSHHOTO TOKA.

TexHuuyeckue yCTpoCTBA M TEXHOJOTMYECKHE TMPOLECCHI: aMIEepMETP, BOJBTMETD,
peocTaT, CUETUUK IIEKTPUIECKON SHEPTUH.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HAIPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CWJIBI TOKAa OT HANpsDKEHUS Ui PE3UCTOpa, JIAMIIBI
HaKaJIMBaHUS U CBETOAUO/A.

3aBUCUMOCTb CONPOTHUBIICHUS LWIMHIPUYECKUX IPOBOAHUKOB OT JUIMHBI, ILIOILAIU
MIONIEPEYHOI0 CEYEHUSI U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS IPU TOCTOSIHHOM HaNPSKEHUH.

[Ipsimoe u3mepenue DJIC. KopoTkoe 3aMbIkaHUE TajJbBaHUYECKOTO 3JEMEHTa U OLEHKa
BHYTPEHHETO CONIPOTUBIICHHUS.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJ{C GaTapeii.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEX1Y MOJOCAMU UCTOYHHKA TOKA OT CHJIbI TOKA B
LIETIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomeul, npakmuxym.

HccenenoBanue cMEMIaHHOIO COEIMHEHHUS PE3UCTOPOB.

W3mMepenne yaeapHOro COpoTUBIEHHS IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSKEHUS JJIs1 JIAMITBI HAKaJIMBaHMUS.

VYBenuueHue npejena n3MepeHus amrnepMeTpa (BoJbTMETPA).

N3mepenne 3/IC u BHYTpEHHET0 CONPOTUBICHHS UCTOYHUKA TOKA.

Uccnenoanue 3aBucumocty DJ1C raibBaHUUECKOIO AJIEMEHTA OT BPEMEHU NPU KOPOTKOM
3aMBbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHLIUATIOB MEXY MOJIOCAMU UCTOUYHUKA TOKA OT CUJIbI TOKA B
LIETIH.

HccnenoBanue 3aBUCUMOCTH MOJE3HON MOIIIHOCTH NCTOYHHMKA TOKA OT CWIIBI TOKa. Tema

3. Toku 6 paznuunvix cpeoax.
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OnexTpuuyeckas IPOBOAMMOCTb pA3JIUYHBIX BEIIECTB. OJEKTPOHHAs IMPOBOJUMOCTD
TBEP/BIX METAJNIOB. 3aBUCUMOCTD COIPOTHUBIIEHUSI METAJIJIOB OT TEMIIEPATYPHI.
CBepXIpOBOIUMOCTb.

DnexTpuueckuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

IlonynpoBonHuku. CoOCTBEHHass M IpPUMECHas MPOBOAMMOCTb IOJYIPOBOJHUKOB.
CoiictBa p—N-niepexona. [losynpoBoAHUKOBbEIE TPUOOPBHI.

DNEKTPUUECKU TOK B 3JIEKTPOIMTAX. DJIEKTPOIUTUYECKAs JUCCOLMALMS. DIEKTPOJIU3.
3akonsr Dapajes A SIEKTPOIIN3A.

OnexTtpuueckuid TOK B raszax. (CaMOCTOSTENBHBI M HECAMOCTOATEIbHBIA pasps.
PasznuuHbIe THIIBI CAMOCTOSATENBHOTO paspsaa. Monnus. [hiasma.

TexHnyeckne yCTpPONCTBA M NPAKTHUYECKOE NPUMEHEHHWE: Ta30pa3psiHble JIaMIIBL,
3JIEKTPOHHO-JIyueBasi TpyOKa, MOJIYHPOBOJHUKOBBIE MPUOOPHI: TUOJ, TPAH3UCTOP, (OTOIUOL,
CBETOAMOM, TajbBaHMKa, pPaQUHUPOBAHHE MEAM, BBIJIABKA ANIOMUHMS, 3JIEKTPOHHAS
MUKpocKonus. lemoncmpayuu.

3aBUCUMOCTB COIIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHbI 3J1eKTpoau3a Papajes.

HckpoBoit pa3psa ¥ IpOBOAUMOCTb BO3yXa.

CpaBHEHHE IPOBOJUMOCTH METAJIOB U NOJIYIIPOBOHUKOB.

OAHOCTOPOHHSS MPOBOUMOCTD JHO/IA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padbomul, npaKkmuKym.

HabGnronenue snextpoinusa.

W3mepenue 3apsiia 0THOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH CONPOTUBIIEHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH Auoaa. DU3ndecKuii

NPaKTUKYM.

CrniocoObl n3MepeHust (U3HUECKUX BEJTUYMH C MCIOIb30BaHUEM aHAJIOIOBBIX U IIU(PPOBBIX
W3MEpPUTENIbHBIX TMPUOOPOB M  KOMIIBIOTEPHBIX JATYUKOBBIX CUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BeiauuunH. OlleHKa TrpaHHuIl
MOTPENTHOCTEM.

[IpoBeneHne KOCBEHHBIX U3MEPEHUH, HCCIIETOBAHNN 3aBUCUMOCTEH (DU3MUECKUX BEIIUYHH,
MpOBEPKa TMPEAJIOKEHHBIX THIIOTE3 (BBHIOOp M3 paboT, OMMCAHHBIX B TEMAaTHYECKUX pasfenax
«Y4YeHNUECKUI IKCTIEPUMEHT, 1a00paTOpHbIE pabOThl, MPAKTUKYM»). MeknpeaMeTHbIE CBSA3H.

N3zyuenne kypca ¢pusuku yray6néHHoro ypoBHs B 10 kiacce ocCyliecTBIsIETCS ¢ yYETOM
COJEpXKATEIbHBIX MEXIIPEIMETHBIX CBSI3€H C KypcaMd MaTeMaTHKH, OHOJIOTUH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemmnvie nonamus, C6A3aHHbIE C UYUEHUEM MEMOO06 HAYYHO20 NO3ZHAHUA:
sBJICHHE, Hay4yHbIM (akT, rumoresa, (usnueckas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOJICHUE,
9KCIIEPUMEHT, MOACIUPOBAHUE, MOJENb, U3MEPEHUE, IOTPEIIHOCTH U3MEPEHNN, U3MEPUTEIIbHBIC
npubopsl, nudposas sadoparopusi.

Mamemamuka: pelieHue cucCTeMbl ypaBHeHUU. JluneliHas ¢yHknus, mnapabona,
runep6ona, ux rpaduku u cBoiicta. Tpuronomerpuueckue GyHKIUN: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpBI M HMX NPOEKUUH HA OCHU
KOOpPJUHAT, CII0KEHUE BEKTOPOB.
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Buonozua: mexannueckoe ABMKEHUE B )KHUBOM mpupoje, auddysus, ocMoc, Teoo0MeH
KUBBIX  OpPraHM3MOB, TEIJIOBOE  3arpsA3HEHHE  OKpYXalolled  cpeapl,  yTWIM3auus
OMOOPraHUYeCcKOro TOIJIMBA Ul BBIPAOOTKH «TEIJIOBOM» M 3JIEKTPOIHEPIHH, MOBEPXHOCTHOE
HaTSKEHUE U KallWUIPHBIE SBJIEHUS B IPUPOJIE, SJIEKTPUUECKUE SIBJICHUS B )KUBOM IPUPOJE.

Xumua: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHAsl Macca, MOJy4YeHUEe HAHOMAaTePHaJIOB, TEIUIOBBIE CBOMCTBA TBEPABIX TEII, KUAKOCTEH U
ra3oB, JKHJKHE KPUCTAJUIBI, DJEKTPUUECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAs
JYCCOLMaus, TajJbBaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

TI'eozpaghua: BnaxxHOCT BO3/lyXa, BETPbI, 0apOMETP, TEPMOMETD.

Texnonozua: npeodbpa3zoBaHue ABWKEHHUN C UCTIONB30BAHUEM MEXaHU3MOB, YUET CYXOTO U
XKHUJIKOTO TpPEHHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKUMU (KpOHIUTEHH, pemeéTrdarsie
KOHCTPYKLUH), UCTIOJIb30BAaHUE 3aKOHOB COXPAaHEHUSI MEXAaHUKU B TEXHUKE (TMPOCKOI, BOJAOMET
U JApyrue), IBUTaTe]lb BHYTPEHHETO CropaHus, napoBasi TypOuHa, OBITOBOM XOJOJWJIbHUK,
KOHIUIIMOHEP, TEXHOJOTUU TIOJYYEHHMsS] COBPEMEHHBIX MaTepHaJioB, B TOM 4YHUCIE
HAaHOMATEPUAJIOB, W  HAHOTEXHOJOTWH,  DJIEKTPOCTAaTHYECKass  3aliuTa,  3a3¢MJICHHE
JIEKTPOIIPUOOPOB, Ta30pa3psAHbIE JAMIIbL, IIOTYIPOBOJHUKOBBIE IPUOOPHI, FaIbBAHUKA.

11 KJIACC

Pa3znea 4. DiekTpoauHaMuka.

Tema 4. Maznummnoe none.

B3aumopneicTBue MOCTOSIHHBIX MAarHUTOB M NPOBOJHUKOB C TOKOM. MarsnutrHoe moje.
Bexrop marauTHOM MHAYKIMU. [IpyHIMIT Cynepno3uiuy MarHUTHBIX MOJEH. JINHUM MarHUTHOM
VUHAYKIHH.

MarautHoe 1ojie MPOBOJAHHMKA C TOKOM (IPSIMOTO MPOBOJHUKA, KATYIIKH M KPYTOBOI'O
BuTKa). OmbIT DpcTea.

Cuna Amrniepa, €€ HalIpaBJIEHUE U MOAYIIb.

Cuna Jlopenua, e€ HampaBieHME M MOAYJb. J[BM)KEHME 3apsyKEHHOM 4YacTULBl B
OJTHOPOJTHOM MarHUTHOM mojie. PaGora cunsl Jlopenuna.

MarnuTHOe nosue B Bemectse. PeppoMarHeTHKHY, apa- U THaMarHeTHKH.

TexHudeckue yYCTpPOMCTBA U TEXHOJIOTMYECKHE IIPOLECCH: INPUMEHEHHE ITOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JEKTPOABHUraTesb SIkoOu, yCKOpHUTEIH
3JIEMEHTapHBIX YacTull. /Jemoncmpayuu.

KaptuHa nuHMH HMHAYKIMM MarHUTHOTO IIOJI IIOJIOCOBOTO M MOAKOBOOOPA3HOIO
MIOCTOSIHHBIX MarHuTOB.

Kapruaa nvHHMA MarHUTHOM WHAYKUMHM MO JUIMHHOTO NIPSIMOTO IIPOBOJHHKA U
3aMKHYTOI'0 KOJIBIIEBOTO IIPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumMozencTeue qByX MPOBOJIHUKOB C TOKOM.

Cuia Ammnepa.

JerictBue cuiibl JIopeHIa HA MOHBI SJIEKTPOJIUTA.

HaOnroneHue nBUKeHUs MydKa 3J€KTPOHOB B MArHUTHOM IOJIE.

[TpuHUMI KEHCTBUS AIIEKTPOU3MEPUTEIHLHOTO NPUOOPa MAarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit 3xcnepumenm, nabopamopmnsie pabomoi, nPAKMUKYM.

HccnegoBanue MarHUTHOTO MOJIS TOCTOSIHHBIX MATHUTOB.
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HccnenoBanue cBOWCTB (heppOMarHeTUKOB.

HccnenoBanue neiCTBUSA TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuinel Amnepa.

N3yuyenue 3aBUCUMOCTH CUIIbI AMIIEpa OT CHJIbI TOKA.

OrnpenesieHrie MarHUTHOM MHIYKIIMU HA OCHOBE U3MepeHus cuiibl Amnepa. Tema

5. Dnekmpomacnumnan unoykyus.

SIBneHue 31EKTpOMarHUTHOM MHAYKIMM. [loTOk BekTOopa MarHuTHOM MHAYKiuu. JC
WHIYKIUU. 3aKOH 3JIeKTpoMarHuTHo nnaykuun @apajes. BuxpeBoe anekTpuyeckoe moie.
Toxku dyko.

O/J1C uHayK1IMK B MPOBOAHUKE, JBUXKYILIEMCS] B OJTHOPOJIHOM MarHUTHOM IIOJI€.

[TpaBuiio Jlenna.

NunyktuBHocTh. Karymika HWHAYKTMBHOCTH B IIEMM TMOCTOSHHOTO TOKa. SIBieHuUE
camonHaykiuu. J/1C caMOMHAYKIMY.

DHeprusi MAarHUTHOTO MOJIsl KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue ycTpocTBa U TEXHOJIOTMYECKUE MTPOLIECCHl: UHAYKIIMOHHAS TI€4b, COJICHOU/I,
3alUTa OT JIEKTPU3ALMHU TN MPU JBUKEHUU B MATHUTHOM TOJI€ 3EMIIH.

Hemoncmpayuu.

Habmtoienue siBIeHUs 3J€KTPOMAarHUTHON UHTYKITHH.

Uccnenoanue 3aBucumocty DJIC MHIYKIIUKA OT CKOPOCTH U3MEHEHUSI MarHUTHOTO TIOTOKA.

IIpaBuiio Jlenna.

[Tanenne MaruuTa B aJIIOMMHHEBOM (METHO) TpyOe.

SIBneHre caMOMHIYKIUU.

Hccnenoanue 3aBucumoctd J/1C caMOMHIYKIMK OT CKOPOCTH M3MEHEHUs CHUJIbI TOKA B
LIETIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomel, npakmuKym.

UccnenoBanue siBeHUs 3IEKTPOMArHUTHON UHAYKITUH.

Onpenenenre HHAYKIMNA BUXPEBOTO MAarHUTHOTO TOJISA.

UccnenoBanue siBneHUs CAaMOWHTYKITHH.

COopka Mozienu 3NIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3znen 5. KosieGanusi u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KoneodarensHas cucrema. CBOOOIHBIE KOJIEOAHN.

lMapmonnueckue konebanus. KunemaTtmueckoe u JTHUHAMUYECKOE
onucaHue. JHEPreTUUECKoe OIKUCAHUE (3aKOH COXpaHEHUsT MEeXaHWUYeCKOU
SHEPTHH). BriBOA 1TMHAMHUYECKOTO ONMCAHUS TapMOHUYECKUX Koyie0aHui
u3 ux SHEPreTUYECKOr0 Y KHUHEMATHYECKOTO OITMCaHMS.

Ammmutyna u ¢asza konebGanuil. CBA3b aMIUIUTYIbI KOJI€OAHMH HMCXOAHON BETUYMHBI C
aMIUTUTyIaMU KoJie0aHui €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon n yacrora xkonedanuii. Ilepuon Manbx cBOOOAHBIX KoeOaHUM MaTeMaTHYECKOIO
MasiTHUKa. [lepuon cBOGOHBIX KosleOaHU NPY>KUHHOTO MAasITHUKA.

[lonsTue o 3atyxarmux Kojaedanusx. BeinyxeHHble koneOanus. Pezonanc. PezonancHas
KpuBas. BiausiHue 3aTyxaHusi Ha BUJ pe30HAHCHOM KpUBOil. ABTOKOJIE0aHUS.
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TexHuueckne ycTpONCTBA M TEXHOJOTMYECKHE MPOLIECCHl: METPOHOM, Yachl, Kadelld,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anucek K01edaTeILHOrO ABMKEHUS.

Habmtoienne He3aBUCHMOCTH TIEPHOIa MAJIBIX KOJICOaHM rpy3a HA HUTH OT aMIUTHTY/bI.

HccnenoBanue 3aTyxammux KojaeOaHui U 3aBUCUMOCTHU Mepruoia CBOOOAHBIX KoseOaHui
OT COIPOTHUBIICHHUS.

HccnenoBanue kosiebaHuil Tpy3a HAa MacCHUBHOW MpPYXHHE C ILEJIbl0 (OPpMUPOBAHUS
npeAcTaBiIeHU 00 UaeanbHOU MOJIEIH MPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHEHHs YHEPTUU NIPU KosleOaHUIX rpy3a Ha MpYyKHUHE.

HccnenoBanue BEIHYKIEHHBIX KOJICOAHUH.

HaGnronenue pezonanca. Yuenuueckuii 7kcnepumenm,

nabopamopusle padomol, NPAKMUKYM.

N3mepenue nmepuoia CBOOOIHBIX KOJICOAHUH HUTSHOTO U MPY>KUHHOTO MAasITHHKOB.

N3ydeHne 3aK0HOB ABM)KEHUS TeNa B X0/1¢ KoJieOaHUI Ha yIIPyroM MojBece.

N3yuenune aBUKEHUST HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue YHEPTUU B IPY>KUHHOM MASTHHUKE.

HccnenoBanue yObIBaHUS aMIUTATYIBI 3aTYXAOMIMX KOJIEOAHUH.

HccnenoBanue BeIHYXIESHHBIX KoseOanuil. Tema

2. Dnekmpomaznumnusle Koaedbanu.

KonebarenpHblit kOHTYp. CBOOOIHBIE 3IEKTPOMArHUTHBIE KOJeOAaHHUA B UIACATLHOM
kosnebarenpHOM KOHType. Dopmyna Tomcona. CBs3p aMIUIMTYIBI 3apsija KOHAEHcaTopa ¢
aMIUTMTYION CUITBI TOKA B KOJIeOaTeIbHOM KOHTYpE.

3aKk0oH COXpaHEHHUs YHEPTHH B HJICATbHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxaromue JJIeKTPOMAarHuTHbIe KoyieOaHus. BBIHYXICHHBIE AJIEKTPOMArHUTHBIC
KOJIeOaHuUS.

ITepemennbiii TOK. MOIIHOCTh TNEPEMEHHOTO TOKA. AMIUIUTYAHOE U JACHCTBYIOIIECE
3HAUEHUE CUJIBI TOKA M HAMPSHKEHUS IPU Pa3andHoil hopMe 3aBUCUMOCTH IEPEMEHHOTO TOKa OT
BPEMEHH.

CunHyconaaIbHBINA IEPEeMEHHBIN TOK. Pe3nucTop, KOHeHCATOp U KaTyIIKa HHAYKTUBHOCTHU B
[IETI CUHYCOHMIAJILHOTO MTEPEMEHHOT0 TOKa. Pe30oHaHC TOKOB. Pe3oHaHC HampsyKeHUH.

Wneansubiii Tpanchopmatop. [IpousBoacTBo, nepenada M MoTpedICHUE AIIEKTPHYECKON
SHEPTHH.

DKOJIOTUYECKUE PUCKU MPU TPOU3BOJACTBE 3IEKTpOdHEpruu. KynbTypa HCNONb30BaHMS
3JIEKTPOIHEPTUU B TOBCEHEBHOM )KU3HU.

TexHu4ecKre yCTpoMCTBa U TEXHOJIOTUYECKHE MPOIECCHI: dJIEKTPUIECKUIA 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKa, IMHUU JJIeKTponepeaad. /Jemoncmpayuu.

CBOOOIHBIC IEKTPOMArHUTHBIC KOJICOaHUS.

3aBUCUMOCTb YaCTOThI CBOOOAHBIX KOJIeOaHUN OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuuiorpaMmsbl 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyXawIIUX dIEKTPOMArHUTHBIX KOJIeOaHUH.

Mopeinb 37eKTpOMarHuTHOrO0 reHepaTopa.

BrIHyX/1IeHHBIE CHHYCOHIaTbHBIE KOJICOAHUSI.

Pesucrop, karymika MHAYKTUBHOCTH U KOHJEHCATOP B LIEMHU EPEMEHHOIO TOKA.
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Pe3oHaHC mpu mociie0BaTEIbHOM COEAMHEHUM PE3UCTOpA, KaTYIIKH WHIYKTUBHOCTH H
KOHJIEHCaTopa.

YcTpoilcTBO M NpuHIMT AelcTBUS TpaHchopmarTopa.

Mojienb TMHUY 3IEKTPOIIepeIayun.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomel, npakmuxym.

Nzyuenue tpanchopmaropa.

HccnenoBanue nepeMeHHOro TOKa 4epe3 MOCIe0BATENbHO COCAUHEHHBIE KOHJEHCATOp,
KaTyILKY U pE3UCTOP.

HaGnroneHue 31eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIEMU NIEPEMEHHOT0 ToKa. Tema

3. Mexanuueckue u 31eKmpomMazHumHvle 60JIHbl.

MexaHnuyecKre BOJIHBI, YCIOBHA UX pacipocTpaHeHus. [lonepeunbie ¥ po10JIbHbIE BOJIHBI.
[lepuon, ckopocTh pacrpocTpaHEHMsI U JUIMHA BOJIHBL. CBONCTBA MEXAaHUYECKUX BOJIH:
OTpa)KeHHe, peIoMIIeHUe, HHTephepeHIMs U AUdpaKIHsL.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBoe 3arpsi3HEHNE OKPYXKAIOLIEH CPEbI.

OJIEKTPOMAarHUTHBIE BOJHBL. YCIIOBHSI M3JIYy4EHUS JJIEKTPOMAarHWTHBIX BOJIH. B3anmHas
OpHEHTALMS BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  3JIEKTPOMAarHUTHBIX BOJH: OTpPa)XX€HHE, MPEIOMIICHUE, MOJsSpU3alys,
nHTepdepeHus u 1udpakuus.

[[Ixana 371€KTPOMAarHUTHBIX BOJH. [IpuMEHEHHE 3JIEeKTPOMAarHUTHBIX BOJH B TEXHHUKE U
OBITY.

[TpuHIMIIBI pagroCBsA3U U TeneBuaAeHUA. Paanonokanus.

DNEeKTpOMarHUTHOE 3arpsi3HEHUE OKPY)KAIOIIEH Cpeibl.

TexHuueckue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHNE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
pazap, paauonpuéMHUK, TEJIEBU30p, AHTEHHA, TenedoH, CBY-neup,
yJIBTPa3ByKOBas AMATHOCTUKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

O0bpazoBaHue U pacIpOCTPaHEHNE ONEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Kone6umomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJI€OaHUH.

HabntoieHne oTpakeHHs U IPETOMIICHUS] MEXaHUYECKUX BOJIH.

HaGnronenue unrepdepeHunu u Audpakimy MeXaHH4eCKUX BOJIH.

AKYCTHYECKUI PE30HAHC.

CBolicTBa yJibTpa3ByKa U €ro IpUMEHEHHUE.

HaGmronenue CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOH M YacTOTOM
KoJIeOaHU.

HccnenoBanne  CBOMCTB  3JIEKTPOMAarHUTHBIX  BOJIH:  OTPAKE€HUE, IMPEJIOMIICHUE,
noJsipu3anus, Tupakuus, HHTepQepeHIus.

OOHapyxeHue HH(PPAKPACHOTO U YIBTPa(PHOIETOBOTO U3ITyYSHHH.

Yuenuueckuit axcnepumenm, nadbopamopnsvie pabomel, npakmuxym.

N3yuenue napameTpoB 3BYKOBOM BOJIHBI.

N3ydeHne pacpocTpaHEeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTpaHCcTBe. Tema

4. Onmuka.
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[IpssMonuHEHOE paclIpOCTpaHEHHE CBETa B OJHOPOMHOM cpene. JIyu cBera. TodeuHbIn
HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpa)keHHsl cBeTa. [locTpoeHune H300pa’k€HUN B IIOCKOM
3epkane. Cepudeckue 3epkaa.

[Ipenomnienue cBeTta. 3aKOHBI IpeJoMIICHHUS cBeTa. AOCOIIOTHBIM TOKa3aTesb
npesomiieHus1. OTHOCUTENBHBIN M0Ka3aTesb npenoMiaeHus. [1ocToSHCTBO YacTOThI CBETA U
COOTHOLIEHHE JIJTMH BOJIH MPH MEPEX0e MOHOXPOMATHUECKOIO CBETA Yepe3 IT'paHully pasjena
JIBYX ONTUYECKUX CPEJI.

Xon myueit B npusMme. Jucnepcus ceeta. CioxkHbli cocTaB Oesoro ceera. Lger.

ITonHoe BHyTpeHHEee oTpaxkeHue. IIpenenbHblil yroi MoJIHOro BHYyTPEHHETO OTPaKEHUS.

CoOuparoniue M pacceuBarouiye JHUH3bl. ToHKass JuH3a. DOKYCHOE pACCTOSHUE U
ONTHUYECKasl CUJIa TOHKOM JMH3BL. 3aBUCUMOCTh (DOKYCHOT'O PacCTOSIHUSI TOHKOW cepruecKoi
JUH3BI OT €€ TeOMETPUU U OTHOCUTEIILHOTO MOKa3aTess IPeIoMIICHUS.

@opMyiia TOHKOU JIMH3BI. Y BEJIMYECHUE, 1aBAEMOE JIMH30M.

Xon my4a, NpOIIEAUIETO JIMH3Y O/ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOU OCH.
IlocTpoenne n300pakeHU TOUKU U OTPe3Ka NPSAMOM B COOMPAIOIIMX U PACCEUBAIOIINX JIHH3AX U
UX CUCTEMAX.

OnTuueckue nmpudopsl. Pa3pemaromnias cnocoOHOCTh. ['1a3 Kak onTHYecKasi CUCTEMA.

IIpenensl IPUMEHUMOCTH F€OMETPUUECKON ONTHKH.

BonnoBass ontuka. HWuTtepdepenuus cBera. KorepeHTHbIE HMCTOYHUKH. Y CJIOBUSA
HaOJII0JICHNsI MAKCUMYMOB U MUHUMYMOB B HHTEP(GEPEHIMOHHON KapTUHE OT JIBYX KOT€PEHTHBIX
UCTOYHUKOB. [IprMepsl Kiaccndeckux MHTEp(EPEHIINOHHBIX CXEM.

Hudpakmus cBera. JudpakumoHHas peméTka. YcloBHe HaONIOICHHUS TJIaBHBIX
MaKCHMYMOB IIPH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha JU(PPAKINOHHYIO PEIIETKY.

ITonspuzanus ceerta.

TexHuyeckue yCTpoiiCTBA M TEXHOJOTMUECKHE IPOLECCHl: OYKH, JIyHa, MEepHUCKOIL,
¢doroannapat, MUKPOCKOII, IPOEKLIMOHHBIN annapaTt, IPOCBETIEHUE ONITUKH, BOJIOKOHHAsSI ONITHKA,
TU(QPaKLIUOHHAs PeHIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpenoMieHus CBETA.

Habmroienne noaHoro BHyTpeHHEro oTpakeHus. Mojienb cBeToBo1a.

HccnenoBanue xo/1a CBETOBBIX IIYYKOB UEPE3 IUIOCKONAPaUIEIbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue cBONCTB M300pakeHUH B JIMH3aX.

Moenn MUKpOCKOIa, TEIECKOTA.

Hab6mronenue natepdepeHImm crera.

HaGnroneHne BETOB TOHKUX TUIEHOK.

Habmronenue nudpakuuu ceeta.

N3ydenne 1uppakMOHHON PEIIETKHU.

Habmoienne nudpakiimOHHOTO CIIEKTpa.

Hab6nronenue qucnepcun cBeTa.

Habmrotenue nonsipu3anuu cBera.

IIpuMeHeHne NoaIponu0B IS U3YYEHHS] MEXaHUYECKUX HAIIPSKCHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomeol, npakmuKym.
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M3mMepenue nokasateis MpeaoMIICHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOT'O pacCTOSIHUA OT BelllecTBa (Ha MpUMEpPEe KUAKUX
JIUH3).

N3mepenue pOKyCHOTO pacCTOSTHHS PACCEUBAIOIINX JIHH3.

[Tonmyuenue n300pakeHUs B CUCTEME U3 TUIOCKOTO 3€pKalia U JIMH3HI.

[Tony4yeHnue n300pakeHHs B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TEIECKONMUYECKUX CUCTEM.

Habmonenue nudpakunu, nHTEpGEepeHIMN U MOISpU3aIH CBETA.

N3ydeHne nonaspu3aluy CBETa, OTPAXKEHHOTO OT TOBEPXHOCTU AUDJIEKTPUKA.

N3yuenue nnTepdepeHIm Ja3epHOro U3TydeHus Ha IBYX HIEIsX.

Habmonenue nucrepcum.

Habmronenue u uccnenoBanue 1upakiiuOHHOTO CIEKTPA.

N3mepenne 1iiMHBI CBETOBOM BOJIHBI.

[TonydyeHue cmekTpa M3JIydeHHs CBETOAMOAA IMPH MOMOIIM JU(PAKIMOHHON PpeIETKH.

Pa3nes 6. OcHOBBI cieUAJIbLHON TEOPUH OTHOCHTEJIBbHOCTH.

['panuubpl NpUMEHUMOCTH KJlacCMYeCKOW MexaHuku. [locTynaTel crienuanbHON TEOpUHU
OTHOCHUTEILHOCTH.

[IpocTpaHCTBEHHO-BpEMEHHOM WHTEpBaI. [IpeobpaszoBanus Jlopenua.
VYcnoBue npuunHHOCTU. OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMeJIEHUE BPEMEHU U
COKpAIlIEHUE JITTUHBIL.

DHeprus U UMIYJbC PENSITUBUCTCKON YaCTULIBI.

CBsi3b MacChl C YJHEPTHEH U UMITYJILCOM PENSTUBUCTCKOMN YaCTHUIIBI. DHEPTHUs MOKOS.

TexHuueckue yCTpOCTBA M TEXHOJOTMYECKHE MPOLIECCHI: CIYTHUKOBBIE NPUEMHUKH,
YCKOPUTEINHN 3aPSKEHHBIX YACTHII.

YueHnuecKuit 3KCIIEpUMEHT, Ja00opaTOpHbIe paboThI, TPAKTUKYM.

OnpeneneHrie UMIyabca U YHEPTHUH PENISITUBUCTCKUX 4YacTull (1Mo QororpadgusiMm TpekoB
3apsKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pa3nes 7. KBantoBas ¢usuka.

Tema 1. Kopnyckyaaphno-60nnoeoit oyanusm.

PaBHOBecHOE TemIOBOEe U3IyueHHE (M3ydyeHHe aOCoJIIOTHO UEPHOro Tena). 3aKoH
cMmeieHus: Buna. ['unoresa Ilnanka o kBaHTax.

DOTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

®oroadpdext. OnbiTel A. I'. CroneroBa. 3akoHbl poToapdexra. YpaBHeHue DiHIITEHHA
s hotorpdexra. «KpacHas rpanuia» ¢potodrddekra.

JlaBnenue cBeTa (B YacTHOCTH, IaBJIEHHME CBETa Ha aOCONIOTHO MOIVIOIIAIOIIYI0 U
abCoIIOTHO OTpaskarollyto moBepxHocTh). OnbiThl I1. H. JleOenena.

BonHoBbIe cBoiicTBa yactull. Bonubl ae bpoitnsa. Jlnuna BonHbl ne bpoitns u pazmepsl
00JacTH JTOKaJIU3aluy ABMXKYIIelcs yacTullbl. KopnycKynsipHO-BOJTHOBOM Jyaan3M.
Judpaxius 3JeKTPOHOB HAa KpUCTaIaX.

Crnenuduka n3mepenuit B Mukpomupe. CooTHoleHus: HeonpeaenéHuoctei I eitzendepra.

TexHuyeckue ycTpoWcTBa U TEXHOJOTUYECKUE IMPOLECCHI: CIEKTPOMETP, (POTOIIEMEHT,
(dhoToaTUMK, TYHHEIBHBI MUKPOCKOII, COJTHEUHas OaTtapes, cBeToauo. Jemoncmpayuu.

®oTo3(deKT Ha YCTAaHOBKE C TUHKOBOM MJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddekTa.
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HccnenoBanue 3aBUCUMOCTH CONPOTUBIIEHUS TMOJIYIIPOBOJAHUKOB OT OCBEIIEHHOCTH.

CBeToanoI.

Conneunas Oatapest.

Yuenuueckuit 3xcnepumenm, nadbopamopnsvie pabomul, npaKkmuxKym.

Hccnenosanue Goropesucropa.

N3mepenue nocrossaaol [Inanka Ha ocHOBE HccnenoBanus Gorodrddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETONUO/ OT HAIIPSIKCHHUS.

Tema 2. @usuxa amoma.

OMnBITHI IO WCCIICOBAHMUIO CTPOCHUs aToMa. [lmanerapaas Mmoaens atoma Pesepdopna.

Ioctynatsl bopa. U3nydyenune u noriomeHue (OTOHOB MpH MEpexojie aToMa ¢ OJHOI0
YPOBHS SHEPI'MH Ha APYTOil.

Bunel criektpoB. CriekTp ypoBHEH 3HEPIHH aToMa BOJOPO/Ia.

CrioHTaHHOE M BBIHYXICHHOE U3TyueHue cBeTa. Jlazep.

TexHnyeckue yCTpPONCTBA M TEXHOJIOTMYECKHE IIPOLECCHL: CHEKTPAJIBHBIM aHAIU3
(ciekTpockor), 1a3ep, KBaHTOBBIM KOMIBIOTEP.

Hemoncmpayuu.

Monens oneita Pesepdopra.

Habmroienne nuHedvaThIX ClIeKTPOB.

YCTpOHUCTBO U AEHCTBHE CYETUMKA HOHU3UPYIOLIUX YACTHIL.

Onpenenenye JIMHBI BOJIHBI JIA3EPHOTO U3IY4YECHHUS.

Yuenuueckuit axcnepumenm, nadbopamopnvie pabomel, npakmuxym.

Hab6nronenue nuHeHyaToro CrexkTpa.

HccenenoBanue CrieKTpa pa3peKEHHOIO aTOMapHOro BOJOPOJA U MU3MEPEHUE IOCTOSHHOM
Punbepra. Tema 3. @u3uxka amomHozo A0pa u INEMEHMAPHBIX YACMUY,

Hyknonnas mozens sinpa ['eiizen6epra—tBanenko. 3apsn siapa. MaccoBoe 4MciIo sipa.
N3oronsl.

PagnoaktuBHOCTh. Anbda-pacnan. OJIEKTPOHHBIM W TMO3UTPOHHBIN OeTa-pacmal.
I'ammansnyuenue.

3aKOH paJlMOaKTUBHOIO pacnaja. PaqnoakTuBHbIE H30TONBI B Tpupoae. CBOMCTBA
MOHM3UPYIOLIETO U3JIy4YeHUs. BiusHue paguoakTUBHOCTH HA KUBbIE OpraHu3Mbl. EcTecTBEHHBIN
¢doH uznydenus. Jlozumerpus.

DHeprus cBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl siapa.

Snepubie peakuuu. Jlenmenme u cuHTEe3 sAnep. SnepHble peakTophl. IIpoGiembl
yIpaBIsIEMOr0 TEPMOSJAEPHOTO CHUHTE3a. OKOJOIMYECKHE AaCMEKThl pa3BUTUS  sIEPHOMU
SHEPreTHKU.

MeTopl perucTpaly U UCCIIEJOBAHMSI 3JIEMEHTAPHBIX YaCTHLI.

@yHIaMEHTAJIBHBIE B3aUMOJACUCTBHUA. bapnoHbl, Me30HBI U JienToHbl. lIpencraBienune o
CrangaptHoit Moaenu. KBapK-Tiit0OHHAsi MOJIENb aAPOHOB.

®dusuka 3a npenenamu CtanaapTHoi moaenu. TEmHas Matepust U TEMHas SHEPIUsL.

EnuHCcTBO (DM3nuecKoi KapTUHBI MUpA.

TexHuyeckue ycTpoiCcTBa U TEXHOJIOTUYECKHUE MPOLIECCHI: 1I03UMETp, Kamepa BuibcoHa,
SIepHBIN peakrop, TEPMOSIEPHBII peakrop, aTOMHas 6oM0a,
MarHUTHO-pE30HaHCHAs ToMorpadus. Yuenuueckuii Ikcnepumenm, 1adopamopnsie padomel,
npaKmuKym.
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HccnenoBanue TpeKOB 4acTHIL (TI0 TOTOBBIM (OTOrpadusim).

HccnenoBanue paanoakTUBHOTO (OHA C UCTIOIB30BAaHUEM JI03UMETPA.

W3yuenue nornomeHus 0eTa-4yacTULl aTFOMUHHEM.

Paspnen 8. DiieMeHTBHI ACTPOHOMHMM M ACTPOPHU3UKH.

Oransl pa3BuTHs acTpoHoMuH. [IprkiagHoe 1 MUPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMHUH.
[TpuMeHUMOCTh 3aKOHOB (PU3UKHU AJi11 OOBACHEHUS TPUPOJIBI KOCMUYECKUX 0OBEKTOB.

Metoapl acTpoHOMUYECKMX uccienoBaHuil. COBpEeMEHHbIE ONTHYECKHUE TEJIECKOIIbI,
paznoTeNIecKOIbl, BHEATMOC(hEepHas aCTPOHOMHSI.

Bun 3Bé3anoro neb6a. Co3Be3nus, spkue 3BE3/bl, IUTAHETHI, X BUIUMOE JABHKEHHE.

ConHeyHas cucrema.

Connne. Conneunas akTuBHOCTh. Mctounuk sHepruu ConHila v 3BE311.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[narpamMmma «CeKTpanbHbIA KJIaCC — CBETUMOCTBY.
3BE31bI TVIABHOM NOCJIE0BATENBHOCTH. 3AaBUCUMOCTD «Macca — CBETUMOCTbY» Ui 3BE3]] IVIaBHOU
MIOCJIEIOBATEIbHOCTH. BHyTpeHHee cTpoeHue 3BE€3n. COBpEMEHHBIE NPEIACTABICHUSA O
IIPOUCXOXKACHUN U 3Boonnu CoslHIA U 3BE311. DTallbl )KU3HU 3BE3I.

Mneunsiii [IyTs — Hama Nanaktuka. [lonoxxenne u nemwxkenne Connia B ['anaktuke. Tums
rajnakTuk. Paguoranaktuku u kBazapbl. UEpHBIE ABIPHI B SIPAX TAIAKTHK.

Bcenennas. Pacmpenue Bcenennoil. 3akon XaO6sa. PasOeranme ramaktuk. Teopus
Bonbuioro B3psiBa. PenukTOBOE M3IyUYEHHE.

MacmrabHas ctpyktypa Beenennoii. Metaranaktuka.

Hepeménnsie mpobieMbl acTpOHOMUU. Yuenuueckue

Haobnwoenus.

HabGmntonenus 38€31H0ro HeGa HEBOOPYKEHHBIM TJ1a30M C HCIIOIB30BAHUEM KOMIIbIOTEPHBIX
MPUIIOKESHUH IS ONPEACTICHUS TTOJI0KEHUsI HEOECHBIX 0O BEKTOB HA KOHKPETHYIO 1aTy: OCHOBHBIE
co3Be3usi CeBepHOro NoiyIapus 1 sipkue 3BE3/bI.

HaGmronenus B Teneckon JIyHbI, TUIaHET, TYMaHHOCTEH U 3BE3NIHBIX CKOIUICHUH.

Du3uvYeCcKuid NPAKTHKYM.

CrniocoObl n3MepeHust (U3MUECKUX BEJTUYMH C MCIOIb30BAaHUEM aHAJIOIOBBIX U IIU(PPOBBIX
W3MEpUTENIbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE  MOTPEIIHOCTH  M3MepeHud  ¢usznueckux BenuyuH. OlleHKa TpaHuUIl
MOTPENTHOCTEM.

[IpoBeneHne KOCBEHHBIX U3MEPEHUH, UCCIIEIOBAHUI 3aBUCUMOCTEN (PU3UUECKUX BEJIMUMH,
MIPOBEpPKa MPEIJIOKEHHBIX TUIOTe3 (BBIOOP M3 padoT, OMMCAHHBIX B TEMAaTHMYECKUX pasjenax
«YUEeHUUYECKH  JKCIEPUMEHT, JiabopaTopHble paboOThl, MpakTUKym»). (O6obaroee
NOBTOPEeHHe.

O6obOmenne W cucTeMaTuU3alusl COAEp)KaHUS — pasfenoB  Kypca  «MexaHHUKay,
«MonexynspHas pu3nKa U TEpMOJIMHAMUKA», «IJINEKTpoIUHAMUKa», «KonebaHus U BOJIHBI»,
«OCHOBBI CIEIMATBHON TEOPHUH OTHOCHUTENbHOCTHY, «KBaHTOBas ¢u3uka», «IJIEMEHTHI
ACTPOHOMHH U aCTPOPUIUKID.

Ponp u3MKM M acTPOHOMUM B 3KOHOMHYECKOW, TEXHOJIOTMYECKOH, COLMaIbHOH H
THYECKOU chepax NesITeTbHOCTH YEI0BEKa, POJIb U MECTO (PU3UKH M aCTPOHOMHHU B COBPEMEHHOM
Hay4YHOI KapTUHE MHpa, 3HAUYEHHE OIUCATEIbHOH, CHCTEeMAaTU3UPYIOIIEH, OOBSICHUTEIBHOW U
MPOTHOCTUYECKON (YHKUUH (U3NUECKON Teopuu, posib Hu3ndeckor Teopuu B HOpMUPOBAHUH
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HpeCTaBIeHUN 0 PrU3nUecKol KapTHUHE MHpa, MECTO (PU3UYECKON KapTUHBI MUpa B O0IIEM PSTy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEACTABIECHUN O Ipupoe. MesKknpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢uzuku yriyonéHHoro ypoBHs B 11 kiacce ocyliecTBiseTcs ¢ y4€TOM
COJepXKATEIbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTHKH, OWOJIOrMH, XUMHH,
reorpauu U TEXHOJIOTHH.

Meosicnpeomemnvle nOHAMUA, CEA3AHHBIE C UZYUEHUEM MENO006 HAYYHO20 NO3ZHAHUA:
SBJIEHUE, Hay4yHbI (akT, rumoresa, (usmyeckas BeJIMUYMHA, 3aKOH, TEOpus, HaOIIOJEHUE,
9KCIIEPUMEHT, MOJIETUPOBAHUE, MOJIENb, U3MEPEHUE, TOTPEIITHOCTH U3MEPEHUN, U3MEPHUTEIbHBIE
npuOopsl, udpoBas 1adopaTopwsl.

Mamemamuka: penieHre cUCTeMbl ypaBHeHUH. Tpuronomerpuueckue (GyHKIUU: CHHYC,
KOCHUHYC, TAHI'€HC, KOTaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO. BeKTopbl M uX
NPOCKIIMM HAa OCH KOOPIHMHAT, CIIO)KEHHE BEKTOPOB. [Ipom3BOgHBIC 3IIeMEHTAPHBIX (DYHKITHIA.
[pu3Haku o 00U TPEYTOIBHUKOB, OTIpeAeSICHHE TUIOMAAN IUIOCKUX (GUTyp 1 00bEMa Ted.

Buonozua: >nextpudeckue sBICHUS B )KUBOI pUpoie, KoieOaTenbHbIE ABUKEHHS B )KUBOM
IIPUPOJIE€, DSKOJOTMYECKHE PHUCKM IPHU IPOU3BOACTBE SJIEKTPOIHEPIUH, 3IIEKTPOMATHUTHOE
3arpsi3HEHUE OKPYXKAIOIIEW cpeabl, YIbTPa3BYKOBas JAMATHOCTHKA B MEIUIMHE, ONTHUYECKUE
SIBJIEHUSI B KUBOW MPUPOJIE.

Xumua: CTPOGHUE ATOMOB M MOJIEKYJ, KpUCTaJUIMUECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00PAa30BaHUs KPUCTAIUIMUECKOHN PEIIETKH, CIIEKTPAIbHbBIN aHAIN3.

T'eozpaghua: MarHuTHBIE TOIIOCA 3€MIIM, 3aJ€KU MAarHUTHBIX pyl, (poTochEMKa 3eMHOMN
MMOBEPXHOCTH, cericMorpad.

Texnonozusa: NpUMEHEHUE NTOCTOSHHBIX MarHUTOB, 3JIEKTPOMArHUTOB, AJIEKTPOJIBUrATEIb
SlkoOu, reHepaTOp TMEPEMEHHOrO0 TOKA, WHAYKIMOHHAs Te4yb, JUHHM JJIEKTpoIepesady,
AJIEKTPOJBUTATENb, panap, paguoONpuéMHHK, TEJeBU30p, aHTeHHa, TenedoH, CBU-meus,
yIbTpa3ByKOBasi JMarHOCTHKa B TEXHUKE, MPOEKIMOHHBIM amnmapar, BOJIOKOHHAsl OITHKA,
COJIHEYHast OaTapesi, CHyTHUKOBBIE IPUEMHUKH, sII€pHAsi SHEPreTHKA U SKOJIOTMYECKHUE acTIeKThl
€€ pa3BUTHS.
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IUTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOIT'PAMMEBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHMAJIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJbTAaThl OCBOCHHS ydeOHOTro mpeaMera «DU3nKa» JTOJDKHBI OTPaXaTh
TOTOBHOCTh U CIOCOOHOCTH OOYYaIOIIUXCSI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
MO3UIUEN IMYHOCTH, CUCTEMOM [IEHHOCTHBIX OPUEHTAIU, TO3UTUBHBIX BHYTPECHHUX YOCKICHMUIA,
COOTBETCTBYIOIIUX TPAJAMIMOHHBIM I[EHHOCTSM POCCHIMCKOro OOIIecTBa, paclIupeHue
KU3HEHHOTO OTBITAa M OMbITA JEATEIILHOCTH B MPOIECCEe pealn3allid OCHOBHBIX HaIpaBJICHUN
BOCIHUTATEILHOU JEITCILHOCTH, B TOM YHUCJIC B YACTH:

rpakIaHCKOr0 BOCTIMTAHUSA:

c(OPMHUPOBAHHOCTH TPAKIAHCKOH MO3UIIMK O00YUAIOMIETOCsI KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUHCKOT0 OOIIEeCTBA;

MPUHITHE TPAIUIMOHHBIX OOIIEYEIOBCUSCKIMX TI'yMAaHUCTHYECKHMX M JIEMOKPATHYECKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [IEATEIHOCTh B MHTEpPEcax TpakJIaHCKOro OOIIecTBa,
y4acTBOBaTh B CAaMOYIIPaBJIECHUN B 00pa30BaTEIbHON OpTraHU3aIliu;

YMEHHE B3aUMOJICHCTBOBATh C CONMATBHBIMU HHCTHTYTAMH B COOTBETCTBHH C X (DYHKITUSIMU U
Ha3HAYECHHUEM;

TOTOBHOCTh K TYMaHUTAPHOMN U BOJOHTEPCKOM JESTEIBHOCTH.

NATPHUOTHYECKOT0 BOCTIMTAHMS |

c(OpMHPOBAHHOCTh POCCUMCKON T'Pa)/1aHCKON HIEHTUYHOCTH, IaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHE K TOCYIapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSM POCCHMCKHUX YUEHBIX B
obnacTu (pU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMA:

c(hOopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTh OICHUBATh CUTYAIlMI0 M MPUHUMAThL OCO3HAHHBIC PEIICHHS, OPHUCHTUPYSACH Ha
MOpaJbHO-HPABCTBCHHBIC HOPMBI U IICHHOCTH, B TOM YHUCJIC B JCSATSIBHOCTH YUEHOTO;
OCO3HAHHWE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMUMBOTO OYIYIIETO.

3CTETHYECKOr0 BOCITHTAHUSA:

ACTETHYECKOE OTHOIICHHE K MUPY, BKIIOUYas 3CTETUKY HAYyYHOTO TBOPYECTBA, IMPHUCYIIETO
¢u3nueckoil HayKe.

TPY/I0BOT'0 BOCTIMTAHUSA:

MHTEpEC K pa3IudHbIM cepaM mpodhecCHOoHaATbHON AESTENIbHOCTH, B TOM YHUCIIEe CBA3aHHBIM C
¢bu3MKONW M TEXHUKOW, yMEHHE COBeplIaTh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccun wu
peann30BBIBATH COOCTBEHHBIC KIU3HEHHBIC TUIAHEI;

TOTOBHOCTh M CIIOCOOHOCTh K 0OOpa30oBaHHIO U caMOooOpa3oBaHHIO B oOJlacTh (U3WKKA Ha
MPOTSHKCHUH BCEH KU3HHU.

IKO0JIOrHYeCKOr0 BOCIIUTAHHS:

c()OPMUPOBAHHOCTh  JKOJOTHYECKOW KYJIbTYphl, OCO3HAHHWE TJOO0AJTBHOTO  XapaKTepa
9KOJIOTMUYECKUX NPOOIIeM;

TUTAHUPOBAHKUE U OCYIIECTBICHUE NEWCTBUN B OKPYXAIOIIEH Cpelle Ha OCHOBE 3HAHMS Ieei

yCTOI\/'IqI/IBOI“O Pa3sBUTHA YCIIOBCYCCTBA,
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*  pacUIMpeHHEe OMbITa AESITEIBHOCTH HKOJOTMUECKOM HANpaBICHHOCTH HA OCHOBE MMEIOLIMXCS
3HaHUi 1o pusuke.
HEHHOCTH HAYYHOI'0 MO3HAHMS:
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C(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3MUECKON HAYKH;
OCO3HAHWE IEHHOCTH HAyYHOH JEATENbHOCTH, TOTOBHOCTh B IIPOIECCE H3YUCHUS
GU3UKKM  OCYIIECTBIATH  TMPOEKTHYIO M HCCIENOBATEIBbCKYIO  JESTEILHOCTh
WHIMBUIYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATbHI

ITo3HaBaTeIbHbIEC YHUBEpPCAJIbHbIE YUeOHbIe nelicTBusi ba3oBbie
JIOTHYECKHUE NeHCTBUSA:

CaMOCTOSITENIbHO (OPMYIUPOBATh W AKTyaIM3UpPOBaATh MpoOIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPENENATh UEIH IESITEIbHOCTH, 3a1aBaTh TapaMeTPbl U KPUTEPUHU UX JOCTHKECHMUS;
BBISBIISITh 3aKOHOMEPHOCTH M NPOTUBOPEYHMS B PAacCMaTPUBAEMBIX (PU3MUECKHX
SIBJICHUSIX;

pazpabarbiBaTh IUIAH peLIEHUs MpoOieMbl ¢ Y4€TOM aHajiu3a HMEIOIUXCS
MaTepualbHbIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIBbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEJISAM,
OLICHUBATh PUCKU MOCIEACTBUN AESITENBHOCTH;

KOOPAMHHUPOBATh M BBIMOJIHATE PA0OTy B YCIOBHUSIX PEANTbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOT'O B3aMMOICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIIJIEHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEM.

Ba3oBrbIe ncciienoBareiLCKHe AeiiCTBUA.

BJIa/IETh HAYYHONH TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHU U MeToAamMu (pusndeckon
HaYyKH;

BJIQJICTh HABBIKAMH YI€OHO-HUCCIICI0BATEIILCKOM U MPOCKTHOW JCSITEILHOCTH B 00JIaCTH
(GU3HKK, CIIOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSITCIIBHOMY IIOMCKY METOJIOB
permieHus 3aaad  (PU3MYECKOro COJCP)KAHUS, TNPUMCHCHHIO pPA3JIMYHBIX METOIOB
TIO3HAHMS;

BJIQJICTh BUJIAMHU JIEATEIHLHOCTH IO MOJYYEHUIO HOBOTO 3HAHMSI, €T0 WHTEPIPETAIHH,
peoOpa30BaHUIO M MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX CHTYAIMSIX, B TOM YHCIIE TIPH
CO3/ITaHWHU Y4EOHBIX MPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITH TIPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyalU3UpOBaTh 3aj]ady, BBIIBUTaTh
TUNOTE3y €€ pelIeHus], HAXOIUTh apTYMEHTBI JIJIs I0Ka3aTeIbCTBA CBOUX YTBEPKIACHHIA,
3a/1aBaTh MapaMeTPbl U KPUTCPUU PEIICHUS;

AQHANIM3UPOBATh TMOJYYCHHBIE B XOJ€ pEIICHUs 3aJaud pe3yiabTaTbl, KPUTUYECKU
OILICHMBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;
CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIC 3a/1a4M B 00pa30BaTEIHHON JIEATEIBHOCTH, B
TOM YHUCJIC TIPH H3yICHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CHUTYAIIHUSIM, OIICHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh MTEPEHOCUTH 3HAHUS TI0 (PU3HKE B MPAKTUICCKYIO 00JIACTh KH3HEACSITSILHOCTH;
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YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX oOacTei; U BbIIBUraTh HOBbIE

HnJacu, npeajaratb OpuruHaJIbHbIC ITOAXOAbI U PCUICHUS O ctaBuThH HpO6J’ICMI)I H 3aJa4u,
AOITyCKAromue aJlIbTCPHATUBHBIC PCILICHU.

Pabora ¢ undgopmaumeii:

BJIQJICTh HABBIKAMH ITOJTYYCHHS HHPOPMAIUH (U3HIECKOTO COIePIKAHUS U3 HCTOUHHUKOB
pa3HBIX THIIOB, CAMOCTOSITEILHO OCYIICCTBIIATh MOKWCK, aHaIW3, CHCTEMATH3AlUI0 U
HUHTEPIPETALMIO HHPOPMALIMK Pa3IUYHbIX BUIOB U (DOPM IPEICTABICHUS;

OIICHUBATH JOCTOBEPHOCTH HH(DOpMAIIHH;

UCTIONIb30BaTh CPEJCTBA WH(POPMAIMOHHBIX UM KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B
pEIIeHNd KOTHUTUBHBIX, KOMMYHHKATHUBHBIX ¥ OpPraHU3alMOHHBIX 3a7a4 C
coOmofeHreM TpeOOBaHUN HDPrOHOMHUKH, TEXHHUKH O€30MaCHOCTH, THTHEHBI,
pecypcocOepexeHns, MpPaBOBBIX M OTHYECKUX HOPM, HOPM HH(POPMAIMOHHON
0e30I1aCHOCTH;

cO37aBaTh TEKCThl (U3MUYECKOTO COJEpXKaHUS B pPa3iHuHBIX (opmarax ¢ y4€ToM
Ha3HayeHUs WH(OpMAalUd M IeNIeBOM ayauTOpPHH, BbIOMpas ONTUMAIbHYIO (OopMy
MPEJICTABICHUS U BU3YaTH3AIlIH.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aelicTBUS:

OCYIIECTBIIATH OOIICHHE HA ypoKaX (PU3UKH U BO BHEYPOUHO €ATEIbHOCTH;
pacrno3HaBaTh MPEANOCHUTKH KOH(MIUKTHBIX CUTYAIlUi U CMATYATh KOH(DIUKTHI,
pPa3BEPHYTO U JOTUYHO H3JIaraTh CBOK TOYKY 3PEHHUS C MCIOJb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW U MHIUBUTYaIbHON PabOTHI;
BbIOMpaTh TEMAaTUKY U METOJIbI COBMECTHBIX NEHCTBUI ¢ yU€TOM OOIIMX WHTEPECOB U
BO3MOYKHOCTEH Ka)KJ0r0 4Je€HA KOJUIEKTUBA;

MPUHUMATh IIEJIM COBMECTHOM JEATEeIThHOCTH, OPraHW30BBIBATH M KOOPAMHHPOBATH
JNEUCTBHUSI TIO €€ JOCTHMIKEHHUIO: COCTaBISATH IUIAH JEWCTBHUM, PACIPEACIATH POJIH C
y4€TOM MHEHHUHN yYaCTHUKOB, 00CYX/1aTh pe3yabTaTbl COBMECTHOI paboThI;

OIICHMBATh KAa4YeCTBO CBOEr0 BKJIAJia M KaXJOr0 y4aCTHHKA KOMAaHJIbI B OOIIMA
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

IpeaJiaraTh HOBbIE MTPOEKTHI, OLIEHUBATh UAEH C MO3UIIMH HOBU3HBI, OPUTMHAIBLHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh IMO3UTHBHOE CTPATETHMYECKOE IIOBEICHHE B PAa3IUYHBIX CUTYyalUsX,
IPOSIBIISATE TBOPYECTBO M BOOOpa)keHHE, OBbITb HHHUIMATUBHBIM. PeryasiTuBHbIE
YHUBepcaJbHbIe YueOHble AeiicTBUsA CaMoOpranu3amus:

CaMOCTOSITEIIEHO OCYIIECTBIISThH MMO3HABATEIBHYIO NIEATEIHHOCTh B 00JacTH (PUHUKH U
ACTPOHOMHH, BBISIBJISTH ITPOOJIEMBI, CTABUTH U ()OPMYIUPOBATH COOCTBEHHBIC 33/1a4H;
CaMOCTOSITEJIBHO COCTABJIATH IUIAH PEIICHUS] paCUETHBIX M KAYECTBEHHBIX 3a/1a4, IUJIaH
BBITMIOJTHEHHSI TIPAKTUYECKONW pabOThl ¢ YYETOM HMMEIOIIUXCS PECypPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANIOYTEHHM;

JIaBaTh OIEHKY HOBBIM CHTYaIlHsM;

pacuIMpsATh paMKH Y9€OHOTO MPEAMETa HAa OCHOBE JIMYHBIX MPEATIOYTCHUN;
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JieJlaTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32
pelLIeHHE;

OLICHUBATh MIPHUOOPETEHHBIN OIIBIT;

crocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSBICHUIO JPYIUIMU B 00JACTH (DUBHKH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIBTYPHBIH YPOBEHb.

CﬂMOKOHTpOJ’[L, IMOIMOHAJbHBIA HHTEJLJIEKT:

JIaBaTh OLEHKY HOBBIM CHTYallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LIECIISM;

BJIAJIETh HABbIKAMHM IIO3HABATEIBHOM peQIEeKCHH KaK OCO3HAHUS COBEpIIAeMbIX
JEHCTBUM U MBICIIUTENIBHBIX IPOLECCOB, UX PE3YIbTaTOB U OCHOBAaHUN;

UCIIOJIb30BaTh MPUEMBI peIeKCHUH ISl OUEHKH CUTYallMH, BBIOOpa BEPHOT'O PELICHNUS;
YMETH OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHUKEHUIO;
IIPUHUMATh MOTUBBI U apI'yMEHTHI APYTUX [IPU aHAIU3€ PE3YJIbTATOB AEATEIbHOCTH;
INPUHUMATh ce0sl, MOHMMasi CBOM HEJOCTATKHU U JOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX MPU aHAJINU3€ Pe3yNIbTaToB AedaTenbHocTy; U

MIPU3HABATH CBOE MPABO U MPABO JPYTrUX Ha OMIMOKH.

B npomnecce gocTtukeHHs] JTUYHOCTHBIX PE3YJIbTaTOB OCBOCHMSI MPOrpaMMbl MO (DU3HKE IS

YPOBHSI CpeIHEr0 00IIero 00pa3oBaHus y 00yYaIOMUXCsl COBEPIICHCTBYETCS SMOITMOHAIBHBIN

HHTCIICKT, npez[nonarafonmﬁ CCI)OpMPIpOBaHHOCTLZ

CaMOCO3HAHUS, BKIIIOYAIOIIET0 CHOCOOHOCTh IOHMMAThb CBOE HAMOLMOHAIBHOE
COCTOSIHWE, BUJICTh HAIIPABIICHHUS PAa3BUTHSI COOCTBEHHOH YMOLIMOHAIBHOM Cephl, OBITh
YBEPEHHBIM B cele;

CaMOpEryJIMpOBaHMs,  BKJIIOYAIOUIETO  CAMOKOHTPOJIb,  YMEHME  IPUHHUMATh
OTBETCTBEHHOCTb 32 CBOE IMOBEICHUE, CTIOCOOHOCTD aJalTHPOBATHCS K IMOIIMOHAIBHBIM
M3MEHEHUSM U NPOSBIATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAlMM, BKJIIOYAIOUIEH CTPEMJIEHUE K JOCTH)KEHHIO LENH U YCIIEXY,
ONTHMHU3M, HHUIIUATUBHOCTb, YMEHUE EUCTBOBATh, UCXO/I U3 CBOUX BO3MOXKHOCTEN;
SMIIATHH, BKJIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOLMOHAIBHOE COCTOSIHUE JPYTruX,
YUUTBHIBaThb €ro IpPU OCYLIECTBICHHWU OOILEHUs, CIHOCOOHOCTh K COYYBCTBUIO H
COIEPEKUBAHMUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAWBATh OTHOIIEHUS C
JIPYTHUMH JHOJbMU, 3a00TUTHCS, IPOSIBIISITh HUHTEPEC U pa3peliaTb KOH(PIUKTHI.

IMPEAMETHBIE PE3VYJIbTATBI

K xonny oOyuenus B 10 knacce npeMETHbIE pe3ylbTaThl HA YIIIYOJIEHHOM YpOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOLIHXCS YMEHHIA:

INOHUMATh pOJIb (U3UKM B HKOHOMHUYECKOW, TEXHOJOTHYECKOH, HKOJIOTHYECKOM,
COLIMAIBHOM M 3THYECKON chepax NesTeIbHOCTH YEeJIOBEKa, POJIb U MEeCTO (PU3HUKU B
COBPEMEHHOM HayYyHOW KapTUHE MUPA, 3HAYEHUE ONUCATENIBHOM, CUCTEMATU3UPYIOIIEH,
OOBSICHUTEIBHOM W TPOTHOCTUYECKON (PYyHKIMI (u3nueckoil Teopuu — MEXaHHKH,
MOJICKYJISIPHOM (PU3UKHU ¥ TEPMOJIUHAMHKH, POJIb (PU3NYECKON TEOPHH B (POPMHUPOBAHUN
NpeCTaBICHUN 0 (PU3NIECKON KapTHHE MUPA;
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pa3nanyaTth YCIOBUSA MPUMEHUMOCTH MoJieNiel (PM3UYECKUX Te U MPOIECCOB (SBICHHI):
WHEpLHaIbHas CUCTeMa OTCYETa, aOCOMIOTHO TBEPAOE TeJIO0, MaTepHualbHas TOYKa,
PaBHOYCKOPEHHOE JIBUKEHHE, CBOOOIHOE MaJieHHe, aOCOIMIOTHO yrpyras aedopmarius,
a0COIIOTHO YNPYyroe U a0COJIIOTHO HEYNPYTroe CTOJIKHOBEHHS, MOJICIIH Ia3a, KHUIKOCTU
U TBEPAOTO (KPUCTANIMYECKOT0) Tea, WACaIbHbIA Ta3, TOUCUHBIN 3apsi/l, OJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

pa3nuyath yciaoBuUsS (TPaHUIBL, O0JACTH) NPUMEHUMOCTH (DU3HUECKHX 3aKOHOB,
MOHUMATh BceoOlmMil xapakTep QyHIAMEHTANbHBIX 3aKOHOB W OTPAaHMYEHHOCTH
MCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh M OOBACHATH MEXAHHUYECKHUE MPOLECChl U SBJICHHS, HCIOIB3Ys
OCHOBHBIE TIOJIOKEHHSI M 3aKOHBl MEXaHHUKH (OTHOCUTEIBHOCTh MEXaHHYECKOIO
IBUXKEHHSI, (POpMYJIbl KMHEMAaTUKU PaBHOYCKOPEHHOTO ABM)KEHHUSA, MPeoOpa3oBaHUS
lanunes ayist ckopocTH U nepeMelieHus, 3aKkoubl HploToHa, MPUHLIKAIT OTHOCUTEIbHOCTH
lanunest, 3akoH BCEMHPHOIO TATOTEHHUS, 3aKOHBl COXpPAaHEHUS HMIYyJIbCa U
MEXaHHUYECKON IHEPTHUH, CBSI3b paOOTHI CHIIBI C U3MEHEHHEM MEXaHHMYeCKOW IHEpPIruu,
YCIIOBUSI paBHOBECHS TBEPAOIO Teja), MPU 3TOM HCIOJb30BaTh MAaTEMaTHYECKOE
BBIPKEHUE 3aKOHOB, YKa3bIBaTh YCIOBHS MPUMEHUMOCTH (DU3MYECKHX 3aKOHOB:
npeoOpazoBanuii ['anmuiesi, BTOPOro W TPeThero 3akoHOB HbIOTOHA, 3aKOHOB
COXpaHEHMsI UMITYJIbCa U MEXaHUYECKOW IHEPrUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
AQHATM3UPOBATh U OOBSACHATH TEIUIOBBIE MPOIECCHl U SBICHUS, UCTOIB3YsI OCHOBHBIE
nonoxkeHuss MKT u 3akoHBI MOJTEKYISIPHON (DU3UKHU U TEPMOAMHAMHUKHY (CBSI3b JaBICHUS
HJCaJbHOTO Ta3a CO CPENHEM KUHETUYECKOM DSHEpruel TEIUIOBOIO JBHKEHUS U
KOHIIEHTPALUEHN €ro MOJIEKYJ, CBA3b TEMIIEPATYPHI BEIIECTBA CO CPEIHEN KUHETUUECKOMN
SHEprued TEeIUIOBOTO JBMKEHMSI €ro YacTHll, CBA3b JaBJICHUS HACAJbHOIO Ta3a C
KOHIIEHTpALUE MOJIEKYJ U €ro TeMIepaTypou, ypaBHeHue Menaeneesa—Knaneiipona,
MepBBIN 3aKOH TEPMOJIMHAMUKHU, 3aKOH COXPAHEHMs SHEPTUH B TEIUIOBBIX Mpoleccax),
IIPY 3TOM HCIIOJIb30BATh MATEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS
NPUMEHUMOCTH ypaBHeHUs MenaeneeBa— Knanelipona;

AQHAIM3UPOBATh M OOBACHATH DJIEKTPUYECKUE SIBICHMS, HCIOJb3Yysl OCHOBHBIE
MIOJIO’KEHUSI M 3aKOHBI 3JIEKTPOJIMHAMUKH (3aKOH COXPaHEHUsI AJIEKTPUYECKOro 3apsaa,
3akoH KyloHa, IOTEeHIMaIbHOCTh AIEKTPOCTATUYECKOTO MOJISA, IPUHIUI CYIIEPIO3ULIUU
AIEKTPUYECKUX MOJEH, IPH 3TOM YKa3biBas YCIOBUS MPUMEHUMOCTH 3akoHa KyioHa, a
TaK)K€ MPAKTUYECKH BAKHBIE COOTHOLIEHUS: 3aKOHbI OMma Uil ydacTKa Lenu U Ui
3aMKHYTOM 2JICKTpUUECKOU 1ienu, 3akoH J[xoyns—Jlenna, npaBuna Kupxroda, 3akoHbI
QDapanes A5 3IEKTPOIU3a);

OTUCHIBATh (PM3UYECKHE MPOLECCH U SBICHUS, MCIOJIB3YsI BEJIMYUHBI: IIEPEMEIICHHUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI Tell, CHJIa, MOMEHT CHJIbI, JaBJICHUE,
MOTCHITMAIbHAS DHEPTUs, KUHETHYECKash JHEPrus, MeXaHW4ecKas SHEeprus, padora
CHJIBI, IEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHIIa TSXKECTH, CHIIa YIIPYTOCTH, CHUJIa TPEHUS,
MOIIIHOCTb, SHEPTHUS B3aUMOEHCTBHS Tena ¢ 3eMiIEi BOIU3U e€ TOBEpXHOCTH, SHEPrUs
yrnpyroil nedopmanuu MNpy>KUHBL, KOJIMYECTBO TEIUIOTHI, aOCONIOTHAsl TeMIieparypa
Tena, paboTa B TepMOJAMHAMUKE, BHYTPEHHSISI SHEPT s UCAIbHOTO OHOATOMHOTI'O Ta3a,
paboTa uaeadbHOrO ra3a, OTHOCHTEIbHas BIaXKHOCTH Bo3ayxa, KIIJ wmaeanmpHOrO
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TEIUIOBOTO JBHUTaTENs;, SJICKTPUUYECKOE TMOJIe, HANPSHKEHHOCTD ANIEKTPUYECKOTO MO,
HaHpH)KéHHOCTB OJIsI TOYCUHOTO 3apsijia WU 3apsAKCHHOI'O IIapa B BAKYyMC U B
JIUAJIEKTPUKE, TMOTEHLIHUAN 3JIEKTPOCTATUUYECKOTO I0Js, Pa3HOCTh IOTEHIMAJIOB,
AIEKTPOJIBIIKYILASI CUJIA, CHJIa TOKA, HAIPSKEHUE, MOLIHOCTh TOKA, 3JEKTpUYECKas
E€MKOCTb IIJIOCKOT'0 KOHAEHCATOPa, COPOTUBJIEHUE YYACTKa LIENH € IIOCIEA0BATEIbHBIM
Y TIapaJUIeJIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTH

AIEKTPUYECKOTO MOJIS KOHIEHCATOPa;

00BSACHATH OCOOCHHOCTH MPOTEKaHUs (PU3MUYECKUX SIBICHUI: MEXaHUYECKOE IBUKEHUE,
TEIUIOBOE JBM)KEHHE YaCTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBUKEHUE,
muddy3us, ucnapeHue, KUINeHHe M KOHACHcallMs, IUIaBJICHHE U KpHUCTaJUIM3allus,
HANPaBIEHHOCTh  TEIUIONepeaauu, OJCKTpU3alus Tel, JKBUIOTCHUIHATBHOCTh
MOBEPXHOCTH 3aPsKEHHOTO TIPOBOIHUKA,

MIPOBOJIUTH UCCJIEAOBAaHUE 3aBUCHUMOCTH OJHOW (DM3UYECKON BEIMYMHBI OT APYTOH C
UCIIONIb30BAaHUEM TMPSMBIX HU3MEPEHHH, NpU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
¢bukcUpoBaTh PE3yibTAThl MOJYYCHHON 3aBUCUMOCTH (U3NYECKUX BEJIMYMH B BUJE
rpaukoB ¢ y4ETOM aOCONIOTHBIX MOTPEIIHOCTEH H3MEpEeHHi, NenaTh BBIBOABI IO
pe3yabTaTam HCCIeA0BAHNUS;

MMPOBOJAWUTL KOCBCHHBIC HW3MCPCHUA (1)I/ISI/I‘ICCKI/IX BCJIMYMH, IpPHU OTOM BBI6I/IpaTI)
ONTUMAIbHBIN MCTOA HU3MCEPCHHA, OLCHHUBATDH abCOJIOTHBIE M OTHOCHUTEIILHBIE
MOrp€IIHOCTHU MMPAMBIX U KOCBCHHBIX HSMGPGHHﬁ;

IMPOBOJAUWTDH OIBITHI IO IPOBCPKE HpGI[J'IO)KGHHOfI TUIOTE3bI: IINIAHUPOBATDL SKCIICPUMCHT,
coOupaTh IKCIIEPUMECHTAILHYIO YCTAHOBKY, aHAIIM3UPOBATH ITOJIYICHHBIC PE3YIIbTAThI U
JleJIaTh BBIBOJI O CTaTyCe MPEAJIOKEHHON TUTIOTE3bI;

cobmrofaTh mpaBuiaa 0e30MacHOro TpyJaa MpH MPOBEICHUU WCCIENOBAaHUM B paMKax
y4e0OHOT0 IKCIIEPUMEHTA, MPAKTUKYMAa U yUeOHO-HUCCIIeI0BATENBCKON U TPOSKTHOM
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JESTEBHOCTH C MHCHOJb30BAHUEM H3MEPUTENBHBIX YCTPOWCTB M J1aOOPAaTOPHOTO
000pynoBaHus;

* pemath pacyETHbIE 3a/1a4H C SIBHO 3aJJaHHON U HESIBHO 3aJaHHOMN (PU3MUECKON MOIEIIBIO:
Ha OCHOBAaHWM aHaJlM3a YCJIOBHS OOOCHOBBIBATH BBIOOp (DHU3HUYECKON MOJIENH,
OTBeuarollell TpeOOBaHUSIM 33/1a4u, IPUMEHATH GOPMYJIbL, 3aKOHbI, 3aKOHOMEPHOCTHU U
NOCTyNaThl (PU3NYECKUX TEOpUH NpPHU HCMIOJIH30BAHUU MaTEeMaTHYECKUX METOOB
pemieHuss 3ajad, MPOBOAUTH pPAcuy€Tbl HAa OCHOBAaHMM HMMEIOIIMXCS JIaHHBIX,
AQHAJM3UPOBATh PE3yJabTaTbl U KOPPEKTUPOBATh METOAbl PELICHUS C Y4ETOM
MOJIyY€HHBIX PE3yJIbTATOB;

* pemaTth Ka4eCTBEHHbIE 33aJa4M, TPEOYyIOIIe NPUMEHEHNS 3HAaHUHM U3 pa3HbIX pa3zeiioB
Kypca (u3ukd, a TakKe UHTerpalud 3HAaHUM U3  JOpYruX MpeIMEeTOB
€CTECTBEHHOHAYYHOI'O IMKJIA: BBICTPAWBATh JIOTMYECKYIO IEMOYKY PaCCYXIACHUH C
OTOPOM Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBICHUS;

*  HUCHOJB30BATH TEOPETUUYECKHUE 3HAHHS IS OOBSICHEHUS] OCHOBHBIX TPUHIIUIIOB PAOOTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX ITPOLIECCOB;

*  MPUBOJUTH IPUMEPHI BKIIaJIa POCCUHCKUX U 3apyO0eKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOLIECCOB OKPYXAIOIIEro MHUpPA, B Pa3BUTHUE TEXHUKU U
TEXHOJIOTHi;

* aHaNU3UPOBATb M OIEHUBATh IMOCJIEACTBHS OBITOBOM W  MPOM3BOJCTBEHHOM
NESTENbHOCTH YeJOBEKa, CBSI3aHHOW ¢ (U3MYECKHMMH TMpolLlecCaMU, C TO3HIIMMA
3KOJIOTUYECKOU 0e30MmacHOCTH, MpeACTaBICHUI 0 palMOHAILHOM
MPUPOJONOIB30BAHIM, a TAKXKE Pa3yMHOM HCIIOJIb30BAaHUU JOCTH)KEHHM HAyKu M
TEXHOJIOTUH [Tl JaIbHEHIIIEro pa3BUTHSI YeIOBEYECKOTo 00IIEeCTBa;

* MPUMEHSATH PA3IUYHBIE CIIOCOOBI pabOThI ¢ MHPOPMAIHEeH PUINIECKOr0 COACPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH(DOPMAIIMOHHBIX  TEXHOJOTUH, TIpPU ITOM
UCIIOJIb30BaTh COBPEMEHHbBIE HHPOPMAIIMOHHBIE TEXHOJIOTUH JIJIs IOUCKA, TepepadoTKu
U TIpeAbSBICHUS Y4eOHON U HAYYHO-TIOMYJISIPHON WH(GOPMAIIUU, CTPYKTYPUPOBAHUS U
UHTEpIpeTallui UHPOPMAIUH, TTOTYYEHHOW M3 Pa3IMYHbIX HCTOYHHUKOB, KPUTUYECKU
AHAM3UPOBATh MOTyYaeMyl0 HH(QOPMAIUIO U OICHHBATHh €€ JIOCTOBEPHOCTh KaK Ha
OCHOBE UMEIOIINXCS 3HAHUM, TaK ¥ Ha OCHOBE aHAJIM3a HCTOYHUKA WH()OPMAIINH;

* QpPOSABIATH OPraHU3alMOHHBIE W IIO3HABATENIbHBIE YMEHHUS CaMOCTOATEIbHOIO
npuoOpeTeHusT HOBBIX 3HAHWKW B TpoIlecCe  BBIMOJHEHUS  MPOEKTHBIX U
yueOHOMCCIIe10BaTeIbCKUX PadoT;

* paboTraTh B IpYIIE C HCIOJHEHUEM PpAa3IMYHBIX COLUAIBHBIX POJEH, MIaHUPOBATh
paboTy Tpymmbl, palUoOHAIbHO paCIpeAesaTh JeATEIbHOCTh B HECTaHAAPTHBIX
CUTYyalUsX, aJl€KBATHO OLICHUBATh BKJIAJ KaXJOr0 W3 YYaCTHUKOB I'PYIIIbI B PEIICHUE
paccmaTpuBaeMoil mpoOIeMbl;

* TMpOSIBIATH MOTHBAallMIO K Oyaymedl npoecCHOHaIbHOW  JEATENbHOCTH 10
CIIEIUATTBHOCTAM (PU3UKO-TEXHHUUECKOTO MPOUIIS.

K xonny oOyuenust B 11 knacce npeiMeTHbIE pe3ylbTaThl Ha YIIyOIEHHOM YpOBHE JOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHA:

* TIOHMMaTh pPOJb (PU3UKK B DKOHOMHYECKOW, TEXHOJIOTHYECKOH, COIMATBHOU |

3THYECKOU cepax HesTENIbHOCTH YeJIOBEKa, Poiib U MECTO (DU3MKU B COBPEMEHHOM
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HayYHOU KapTHHE MUPA, POJIb ACTPOHOMUHU B MPAKTUYECKOH 1eITeTbHOCTH YelIOBEKa U
JaNbHEWIIEM  HAayYHO-TEXHHMYECKOM  pa3BUTHM,  3HAUYEHHE  OIHKCATENBHOM,
CHUCTEMaTH3UPYIOLIECH, OOBSICHUTENIBHOM M MPOrHOCTHYECKOW (GyHKUMi (uznueckoi
TEOPHUH — DIIEKTPOAMHAMUKH, CIEIMAIbHONH TEOPUH OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢u3uky, ponb GU3NUECKON Teopuu B GOPMUPOBAHUM NPEACTABICHUN O (PU3NUYECKOI
KapTUHE MHUpPA, MECTO (PU3MUECKOW KapTHHBI MHUpa B OOIIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEICTABICHUI O IPUPO/IE;

pa3ianyaTth YCIOBUS MPUMEHUMOCTH MoJieNiel (PM3NUYECKUX TeJ U MPOLECCOB (SBICHHI):
OJTHOPOJHOE 3JIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE IIOJsl, TapMOHUYECKHE
KoneOaHus, MaTeMaTHUYECKUH MAasATHUK, HACANbHBIA MNPYXKUHHBIA  MasTHUK,
rapMOHUYECKHUE BOJHBI, UICANbHBIA KOJIeOaTEIbHBIN KOHTYp, TOHKAs JIMH3a, MOJEIeH
aToMa, aTOMHOTO s/jpa ¥ KBAHTOBOW MOJIEIH CBETA;

pa3nuyath yciaoBuUA (TpaHUIBl, 00JacTH) NPUMEHUMOCTH (U3MUYECKUX 3aKOHOB,
MOHMMAaTh BceoOlMil xapakTep ¢yHIAMEHTANbHBIX 3aKOHOB U OTPaHMYEHHOCTH
MCTIONIb30BaHUS YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh U OOBSICHATH 3JCKTPOMArHUTHBIE IMPOLECCHl U SIBICHUS, UCIOJIb3YS
OCHOBHBIE TOJOXEHHUSI M 3aKOHBl JJEKTPOAMHAMHMKU M CHELHaIbHOM Teopuu
OTHOCHUTENILHOCTH (3aKOH COXpPaHEHHUs S3JEKTPUUYECKOro 3apsna, cuia AmIepa, cuia
Jlopenuia, 3akOH »BJIEKTPOMArHUTHOW WHAYKUMM, mnpaBuio Jlenma, cBsa3p JJIC
CaMOMHJIYKIIMH B JIEMEHTE DJICKTPHUECKOH 1IETIH CO CKOPOCTHIO M3MEHEHUS CHJIBI TOKA,
MOCTYIATHI CIICIUATBHON TEOPHH OTHOCUTEIBHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBACHATH KBAHTOBBIE MTPOLIECCHI U SBICHUS, UCTIOIB3YsI MOJIOKESHUS
KBaHTOBOM (m3uku (ypaBHeHHE OWHITEHHA Mg (HoTodddekTa, MepBbIi U BTOPOU
noctynatel bopa, mpUHIKIT COOTHOIIEHUS HeompeaenéHHocTel [ eiizenOepra, 3aKOHbBI
COXpaHEeHHMS 3apsIOBOTO M MAacCOBOTO YHCEN W SHEPTUU B SAEPHBIX PEAKIUAX, 3aKOH
PaZIMOAaKTUBHOTO pacrajia);

OMHCHIBATh (PU3MUECKHE TPOIIECCHl U SIBICHUS, UCTIONb3Ys BEJIMYMHBI: HANPSKEHHOCTD
AIEKTPUYECKOTO TOJISL, TOTEHIIHAI 3JIEKTPOCTATHUECKOTO MOJIsI, Pa3HOCTh MOTEHIIUAJIOB,
AMIEKTPOABIDKYILAS CHJIa, WHAYKIHMS MarHUTHOTO TIOJIsl, MAarHUTHBIA TOTOK, CHIIa
Amrniepa, HHIYKTUBHOCTb, OJJIEKTPOJBIDKYIIAS CHJIa CAMOMUHIYKIIMH, DSHEPIHs
MarHUTHOTO TOJISl IPOBOJHMUKA C TOKOM, PENIATUBUCTCKUNA UMITYIBbC, MOJTHASI SHEPTHUS,
9HEprus MOKosi CBOOOJHON YaCTHILIbI, SHEPTUS U UMITYJILC (POTOHA, MACCOBOE YHUCIIO U
3apsn SApa, SHEPTUs CBS3H SJIpa;

OOBSACHATH OCOOCHHOCTH TPOTeKaHUs (UIMYECKUX SIBICHUM: D3IEKTpOMarHUTHas
WHAYKIIWSA, CAMOMHIYKIIHS, pe30HaHC, HHTepdepeHIus BOIH, Tudpakius, TUCIIepPCUs,
MOJITHOE BHYTPEHHEE OTpakeHue, hotosnekrpudyeckuii 3pdext (pororddexr), anbda- u
OeTa-pacmanbl sAep, raMMa-u3iydyeHue saep, pu3ndeckre MPUHIUIBI CIEKTPaIbHOTO
aHanuza u paboThl J1azepa;

OTIpeNIeNATh HalpaBIeHUEe WHAYKIIUH MAarHUTHOTO TOJISI TIPOBOAHHUKA C TOKOM, CHIIBI
Awmnepa u cuibl Jlopenna;

CTpOUTh W300pakeHHEe, CO3/aBaeMOe TUIOCKMM 3€pKalioM, TOHKOW JHH30H, U
pacCUUTHIBATh €r0 XapaKTePUCTUKH;
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IPUMEHATH OCHOBOIIOJIAraOUINE ACTPOHOMHUYECKHE IOHATHSA, TEOPUU U 3aKOHBI JJIA
aHanu3a 1 o0bACHEHUS PU3NIECKUX MPOIIECCOB, MPOUCXOASIINX B 3BE31aX, B 3BE3THBIX
CUCTEMaX, B MEXTAIaKTHUECKON cpefie; NBUKEHHsI HEOECHBIX Tell, IBOJIOIUU 3BE3M U
Bcenennoi;

MPOBOJIMUTH HUCCIIEIOBAaHUE 3aBUCHUMOCTEH (DM3MUYECKUX BEJIIMYMH C HCIOJIb30BaHHUEM
IPSIMBIX U3MEPEHUIA, ITPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBAThH PE3yIbTaThl
MOJTyYEHHOW 3aBHCHUMOCTH (PHU3MYECKUX BEJIMYMH B BHUAE TIpadukoB ¢ Yy4ETOM
a0COIOTHBIX MOTPEUTHOCTEN H3MEPEHUH, 1eTIaTh BBIBOABI IO Pe3yabTaTaM
UCCJIEIOBaHMUS;

MPOBOJIUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIMYUH, TPHU 3TOM BBIOHPATH
ONTHMAJbHBI METOJl M3MEPEHHs, OLEHUBATh AaOCOJIOTHBIE U OTHOCHUTEIIbHBIE
MOTPEUTHOCTH MPSAMBIX M KOCBEHHBIX U3MEPEHUI;

MIPOBOJIUTH OIBITHI IO TPOBEPKE MPEITI0KEHHON TUIIOTE3bI: IJIAHUPOBATh SKCIIEPUMEHT,
coOupaTh SKCIIEPUMEHTANFHYIO0 YCTAHOBKY, aHAIM3UPOBATH MOJYY€HHBIE PE3YIbTaThl U
JIeJaTh BBIBOJI O CTAaTyCe IPEJI0KEHHON THIIOTE3BI;

ONUCHIBATh METOJIbI MIOJYYEHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUU;

co0moaTh npaBuia 0€30MacCHOr0 TpyAa MPH MPOBEJICHUM HCCIIEOBAHUI B paMKax
y4eOHOT0 S3KCIEPUMEHTa, NMPAaKTUKyMa W y4eOHO-MCCIIECOBATEILCKOM U IPOEKTHOM
NEATENbHOCTH C UCHOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOWCTB U J1aOOPaTOPHOIO
000pyI0BaHNUS;

peliaTh pacu€THBIC 3a]]a41 C SIBHO 33JJaHHON U HESIBHO 33IaHHOMN (DU3MUECKON MOJIEIIBIO:
HAa OCHOBAaHMM aHalW3a YCJIOBUA BBIOUpaTh (UIMYECKHUE MOIENIH, OTBEUAIOIINE
TpeOOBaHUSAM 3a/1au, TPUMEHATh (POPMYJIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJATHI
(buU3MYECKUX TEOPHI MPU UCHOIB30BAHUU MAaTEMAaTHUYECKUX METOJOB PEUICHUS 3ajad,
IIPOBOMUTH pacYEThHl HA OCHOBAaHUH UMEIOLUXCSl JaHHBIX, aHAIIU3UPOBATh PE3YIbTaThl U
KOPPEKTHPOBATh METO/IbI PEIICHUS ¢ YUYETOM NOJYUYEHHBIX PE3YJIbTAaTOB;

peliaTh KaueCTBeHHBIE 3a7aui, TpeOyroIe MPpUMEHEHUs 3HAHUI U3 Pa3HbIX pa3/elioB
Kypca (u3ukd, a TakKe UWHTerpald 3HAHUH W3  JIPYrHMX [OpeIMETOB
€CTECTBEHHOHAYYHOI'0 IIMKJA: BBICTPAUBATh JIOTUYECKYIO ILIETNOYKY PaCCYKIEHUH C
OTIOPOi Ha U3yYECHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHE SBICHUS;
HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS JIJIs1 OOBSICHEHUS! OCHOBHBIX MPUHIUIIOB pabOThHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKHUX YCTPOHUCTB M TEXHOJIOTUYECKUX MTPOLIECCOB;
IMPUBOJUTH IPUMEPHI BKJIaJa POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE NPOLECCOB OKPYKAIOLIEr0 MHpA, B pPA3BUTHE TEXHUKU U
TEXHOJIOTHi;

AHAMM3UPOBATh M  OIICHUBAaTh TIOCIEJICTBUS OBITOBOH ©  MPOWU3BOACTBEHHOMN
JeSITEIbHOCTH YeNOBeKa, CBA3aHHOW C (U3MUYECKUMHU IPOLECCaMM, C TO3UIHH
JKOJIOTUYECKOU 0e30MmacHOCTH, IIPEACTaBICHUI 0 palOHAIBHOM
IPUPOJIONOIb30BAHUH, a TAaKXKE Pa3yMHOM HCIOJb30BAaHUU JIOCTH)KEHUH HAYKH U
TEXHOJIOTHH JIJIS TaTbHEHUIIEro pa3BUTHS YEIIOBEYECKOTO OOIIECTBa;

OPUMEHSTH pa3ianyHble ClIOcOO0bl paboThI ¢ MH(OpMaIel Gu3nyecKoro coaepKaHus ¢
UCTIONb30BAHUEM  COBPEMEHHBIX HMH(DOPMAIIMOHHBIX  TEXHOJOTWUH, TMPU ITOM
UCTIOJIb30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTUH I TIOUCKA, TepepadoTKu

35



U MIPEIbSIBICHUS YUeOHOM U HayYHO-TIONYJISIpHON MH(DOPMAaLUK, CTPYKTYpUPOBAHUS U
UHTEpIpeTauuu HHPOpMAIMU, MOJYYECHHON U3 pa3IM4YHbIX MCTOYHUKOB, KPUTHUECKU
aHAJIM3MPOBATh IMOJIy4aeMyl0 WH(GOPMAIMIO U OLICHHWBATh €€ JTOCTOBEPHOCTh KaK Ha
OCHOBE MMEIOIIMXCS 3HAHNH, TaK ¥ Ha OCHOBE aHaJIM3a UCTOUYHUKA HH(opMaIuuy;
NPOSIBJIATE OpraHU3allUOHHbIE M  II03HABATENbHbIE YMEHMS CAMOCTOSITEILHOIO
npuoOpeTeHus] HOBBIX 3HAaHMW B IPOLECCE  BBINOJHEHHS  MPOEKTHBIX U
yueOHOMCCIIe10BaTeIbCKUX PadoT;

paboTtaTh B TpyIIE C HUCIOJHEHHWEM DA3JIMYHBIX COLHUAIBHBIX DPOJEH, MIaHUPOBAThH
paboTy Tpynmbl, palUoOHAIbHO pACIPEAesATh JEATEIbHOCTh B HECTAHIAPTHBIX
CUTYalUsiX, aJleKBaTHO OLICHUBATH BKJIAJ KaXKJ0I0 U3 YYaCTHUKOB TPYIIIbI B PEILIEHUE
paccMaTpuBaeMoi TPOOIIEMBI,

OpOSIBIATE MOTHBaLMIO K Oyaymedl mnpodeccuoHanbHOM — AESATENBHOCTH — TI0
CHEIHUAIBHOCTIM (PU3UKO-TEXHUYECKOI0 IPOpUIIs.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuyecrBo yacos JIeKTPOHHBIE
(undposbie)
Ne KOHTpOHLHBIe HpaKTH‘leCKI/Ie 06p330BaTeJ1])Hble
n/n HaumeHoBaHue pa3iesioB U TeM NporpaMmmsl | Bceero padoThbI padoThbI pecypchl
Pazznea 1. HAYUYHBI METO/] IO3HAHWS ITPUPO/IbI
11 Hay4nblii MeTO MO3HAHUS TTPUPOIBI 6 bubmiorexa LOK
' i CTOATOS PHPOA https://m.edsoo.ru/f16b68d7
Hroro no pazueny 6
Pa3nen 2. MEXAHUKA
bubmuoreka [JOK
21 | Kumemarixa 10 L https://m.eds00.u/f16068d7
but6mmoreka [IOK
22 Hurammica 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [IOK
23 Crarika TBEprOrO TENA > ! https://m.edsoo.ru/f16b68d7
bub6anoreka LIOK
2.4 3aKOHBI COXPAHEHHUS B MEXaHUKE 10 1 hitps://m.eds00.ru/f16068d7
Hroro no paszneny 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
b K
3.1 OCHOBBI MOJIEKYIISIPHOKMHETHIECKON TCOPUHU 15 1 nomorexa LIO

https://m.edsoo.ru/f16b68d7
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but6mmoreka [IOK

3.2 Tepmonunamuka. TenaoBbie MaIIMHbI 20 1 https://m.eds0o.ru/fL6b68d7
33 ArperaThble cocTosiHUS BeliecTBa. da3oBbie 14 bu6mmoreka LIOK
' EPEXOIbI https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. DJJIEKTPO/IMHAMMKA
4.1 DJIEKTPUYECKOE T0JIE 24 1 bu6mmoreka [JOK
https://m.edsoo.ru/f16b68d7
. . but6mmoreka [IOK
4.2 [TocToSsTHHBIN 3IEKTPUUECKUN TOK 24 1 hitps://m.eds00.ru/f16068d7
bubnunorexa LIOK
4.3 Toku B pasiuHHbix cpenax 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Pa3znen 5. DUBNUECKUUN [IPAKTUKYM
. but6mmoreka [IOK
>1 Pu3HeCKHit IPAKTHEYM 16 16 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 16
bubmunorexa LIOK
Pesepsroe Bpems 10 https://m.edsoo.ru/f16b68d7
OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 170 10 16
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11 KJIACC

KonuuecTBo yacoB DIeKTPOHHBIE
HanmeHnoBanue pas3jiesioB H TeM Konrposbubie | IIpakTudeckue | (uudposbie)
Ne o/ NporpaMMsl Bcero padoTsbI padoThbI o0pa3oBaTesibHbIE
pecypcsl
Paznea 1. JIEKTPOANHAMUKA
bu6nuoreka [IOK
11 MarnutHoe roze 14 https://m.edsoo0.ru/39859ef1
bubnuoreka [IOK
1.2 DneKTpOMarHuTHAasE UHAYKIHS 13 1 hitps://m.e ds:.)-f) (1/39859¢ef1.
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUS U BOJTHBI
2.1 Mexannueckue KoneOaHus 10 Eﬁggﬁ;ﬁiﬁiﬂﬁm 9859¢f1
2.2 DNeKTpOMarHuTHBIC KoJieOaHus 15 ﬁﬁgg?lﬁe;jiiﬂljlw%ge f1
23 MexaHndeckue U 31€KTPOMarHUTHBIE 10 1 bubnuorexa [IOK
' BOJIHBI https://m.edsoo.ru/39859¢f1
bu6nuorexa [IOK
24 Onrika 25 L https://m.edsoo0.ru/39859ef1
Hroro no pasneny 60

Pasznea 3. OCHOBBI CIIEIITMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuoser CTO

5

1

bu6numoreka [IOK
https://m.eds00.ru/39859ef1
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Hroro no pazneny

Pasznen 4. KBAHTOBASA ®PU3UKA

4.1 Kopmyc 0-BOJIHOBOH Ayanu3 15 bubmmorexa [IOK
' PIYCKYIAPHOBOIHOBOM AyalH3M https://m.edsoo.ru/39859ef1
4.2 ®dusuka aToma 5 bu6mmorexa [IOK
https://m.edso0.ru/39859ef1
43 ®du3uKa aTOMHOTO fA/Ipa Y AJIEMEHTAPHBIX 5 bubmuorexa [IOK
' JaCTHUII https://m.edsoo0.ru/39859¢f1
Hroro mo pasneiny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUWHU U ACTPODPU3IUKHU

bubmuorexa [IOK
5.1 DJeMEeHTBI aCTPOHOMHH M aCTPODUIUKH 12 https://m.edsoo.ru/39859ef1
Hroro no paszueny 12
Paznea 6. PUSHUYECKHUIN MPAKTUKYM
. bubmmnorexa LIOK
0.1 Dusiieckiil NpaKTiikym 16 16 https://m.edso0.ru/39859ef1
Hroro no paszneny 16
Paznen 7. OBOBILIAIOLIEE IOBTOPEHUE
Cucremaru3zanus u 00001IeHNe Bu6muorexa LIOK
7.1 MIPEIMETHOTO COEPKAHMS U OIbITa 15 https://m.edso0.ru/39859ef1

JeSITETLHOCTH, IPUOOPETEHHOTO TPU
n3zyueHuu kypca ¢usuku 10 — 11 kimaccos
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Hroro no pasaeny

15

bu6mmorexa [IOK

PesepBHOE BpeMms 10 https://m.eds00.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I1O0 170 6 16
[MPOI'PAMME
INOYPOYHOE INITAHUPOBAHHUE
10 KJIACC
KonnuecTBo yacos
DJIeKTPOHHBIE M (pOBLIE
Ne Kourpoabubie  Ilpakruueckue | [larta o0pa3oBaTe/bHbIE
n/m | Tema ypoka Bcero padoTbI padoTbI H3YYEHHUS | pecypcChl
1 dusnka — pyHAaMeHTalIbHas HayKa O 1 bubmmorexa LIOK
PUPOIC https://m.edsoo.ru/1beef346
9 Hayunb1ii MeTO TO3HAHUSA U METObI 1 bu6nmoreka [IOK
uccie0BaHus (PU3UUCCKHUX SBICHUN https://m.edsoo.ru/3a7fde29
, | e e |
PHPOARL. A https://m.edsoo0.ru/34c49931
SKCTIIEPUMEHT B QU3HKE
. BxoaHoit koHTpOJIh 3HAHUHN.. CITOCOOBI . . Bubmorexa [IOK
M3MEPEHNA (PH3MUCCKIX BETHIHMH https://m.edsoo.ru/ca2def03
AbcountoTHas 1 OTHOCI/ITGj‘IBHaH Bu6morexa 1IOK
5 MOTPENTHOCTH U3MEPEHUHN 1

(GU3HYECKUX BEITMINH

https://m.edsoo.ru/7f18fda3
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MopenupoBanue B pusuke. Ponb u
MecTo GU3UKH B (POpMUPOBAHIH

bubnunorexa LIOK

6 COBPEMEHHOM Hay4HOU KapTHUHBI
P YAHOH Kap https://m.edsoo.ru/eabbdedl
MUpa, B TPAKTHICCKON JCSITCILHOCTH
100 (337
Mexanunueckoe asuxenue. Cucrema

7 orcueta. OTHOCUTEIIBHOCTD bu6nunorexa LIOK
MeXaHH4IeCKOTo ABmkeHus. [Ipsmast u https://m.edsoo.ru/e9a52f02
oOpaTHast 3a/1a4M MEXaHUKU
Paanyc-BekTop MaTepuaibHON TOYKH,

3 €ro IpOoeKLUH Ha OCU KOOpAMHAT. bubmmorexa [IOK
Tpaexropus. [lepemernienue. https://m.edsoo.ru/30a108a5
CxopocTts. X npoekuuu Ha ocu
KOOpJIUHAT
PaBHOMEpHOE ITPAMOJIMHEHOE

9 newkeHue. [ padudeckoe onvucanue bubmuoreka [IOK
PaBHOMEPHOTO MPSMOJIHHEHHOTO https://m.edsoo.ru/89ba7190
JIBUKCHUS

10 CrnoxxeHue nepeMenieHuit u bubnuorexa [IOK
ckopocreii. Perienue 3amau https://m.edso0.ru/761d18aa
HepaBHoMepHoe ABMXEHUE.

11 MrHoBeHHasi CKOPOCTh. Y CKOpEHHE. bubnnorexa [IOK
[IpssMonuHeitHOe TBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanwue

pa¢ . bu6nuorexa [IOK
12 MPSIMOJIMHEIHOTO IBUKEHHUSI C

IIOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru/b7560bbf
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CBoOogHoe majieHne. Y CKopeHue
CBOOOJIHOTO ITaJIEHUS. 3aBUCUMOCTD

bubnuorexa [IOK

13 KOOPIHHAT, CKOPOCTH, YCKOPEHUSI OT https://m.edsoo.ru/f738109c
BPEMEHH U UX rpapuKu

14 JIBmxeHue Tena, OpOIIEHHOTO O] bubmuorexa [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonmHeliHOE nBUXKEHUE.

5 | e o o v

pOCTD. HIChHON https://m.eds00.ru/33196fbe
yacTtota. LleHTpocTpeMurensHoe U
MIOJIHOE YCKOPEHUE

16 Konrtponsnas pabota o teme 1 bub6mmorexa LIOK
"Kunemaruka" https://m.edso0.ru/1242f32e
[Tepssiif 3akoH HeroTOHA.

17 HNHuepuumanbHble CUCTEMBI OTCYETA. bub6mmoreka LIOK
[MpuHuumn oTHOCHTENBHOCTH ["anuiiest. https://m.edsoo.ru/5a%e4a64
HeunepuuanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHOEHCTBYIOIIAS CHTIA. bu6nunorexa [IOK
Bropoii 3akon HeroToHa. Macca https://m.edsoo0.ru/141d3837

19 Bzaumoneincteue ten. Tpernit 3akoH bu6nunorexa LIOK
Hetotona https://m.edsoo.ru/57dba505

20 Pememe sute i penen buomotexa LIOK

5 P https://m.edsoo.ru/bdf997fb
3akoHOB HproTOHA
3aKOH BCEMUPHOIO TATOTEHUS. ) Butmorexa LIOK
21 OKBUBAJIEHTHOCTb IPABUTALIMOHHON U

MHEPTHOU MacChbl

https://m.edsoo.ru/9aba2b0a
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Cuita TSKeCTH U yCKOPEHHE

bu6mmoreka [IOK

22 CBOOOAHOIO MaJeHUs https://m.eds00.ru/22757f26
JIBm>keHre HEOECHBIX Te U UX

23 HMCKYCCTBEHHBIX CITyTHHUKOB. [lepBas bubmuorexa [JOK
KOCMHUYECKasi CKOPOCTh. 3aKOHbI https://m.edsoo.ru/11abfa0a
Kemnnepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmnorexa [JOK
Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipuposaa u BUIsI cui BuGmuorexa LOK

25 TPCHHSL. JIBUKCHHE B KHAKOCTH 1 rase https://m.edsoo.ru/1fa86499
¢ YHCTOM CHUIBT COTPOTHBICHIA CPE/IbT https://m.eds00.ru/2cb29676

26 Hasnenue. I ' uapocraruueckoe bub6mmorexa LIOK
nasienue. Cruaa Apxumesa https://m.edsoo.ru/a28aa7ad
AOCOIJIFOTHO TBEPJI0€ TEIIO. bubmuorexa [JOK

27 [loctynarensHoe U BpaliaTeabHOE bubmmorexa [IOK
JIBH)KEHHE TBEPIOTO TeJla https://m.edsoo.ru/2b95d57¢e

28 MOMEHT CHJIBI OTHOCHUTEIBHO OCH bubmuorexa [IOK
BpamieHus. [1nedo cuisl https://m.edso0.ru/653d3459
CnoxxeHue cuil, MPUIOKEHHBIX K

29 TBepAOMY Teny. LleHTp TskecTH Tena. bubnunorexa [IOK
Ycnosus paBHOBECHS TBEPOTO TelIa. https://m.edsoo.ru/9aa79a7d
Buasl paBHOBECHS

bu6nuorexa LIOK
30 Pemterne sazas https://m.edsoo.ru/dclcaacO
31 KontpomnbHas pabota o teme bubnmorexa LIOK

"Nunamuka. CTaTuka TBepaOTO Tena"

https://m.edso0.ru/9f5a574c
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NmMnynbe MaTepruanbHOM TOUYKH,
CHUCTEMBbI MaTEPHAIIbHBIX TOYCK.

32 LleHTp Macc cucTeMbl MaTEPUATBLHBIX bubmorexa LOK
P p https:/m.eds00.ru/4bb8294b
To4ek. Teopema o0 IBHKEHUU LIEHTPA
Macc
33 E;:[;[ Y;I;’;aCTI’;III: P;:IfgdHe if)l){(HzHeHHH buGmorexa [IOK
Y ) P https://m.edsoo.ru/13f0a221
UMITyJIbca. PeakTHBHOE JBMKCHHE
MoMeHT uMItysibca MaTepUAIbLHON
touk. [IpencraBiaeHue o coxpaHeHUn bubnnorexa [IOK
34
MOMEHTA UMITYJIbCa B IICHTPATBHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
bu6nunorexa LIOK
35 Pemerue sanas https://m.edso0.ru/f7706d63
Pabora cuiabl Ha MaJloM U Ha
36 KOHEYHOM TepeMELICHHUH. bubmmorexa [IOK
I'paduueckoe mpeacTaBieHUue padOTHI https://m.edso0.ru/913974c7
CHUJIIBI. MOIITHOCTE CHUIIBI
57 | uomtnconm mecosolt mepm BuGnorera LIOK
. p https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKU
| Do e o 10K
) b privL. https://m.edsoo.ru/554bafcc
Bropas kocMudeckasi CKOpOCTh
Tperbst KOcMUYECKasi CKOPOCTh. CBSI3b
39 paboThI HEMOTEHIIUATBHBIX CHJI C bu6nunorexa LIOK

HU3MEHEHHEM MEXaHUUYECKOW IHEPruu
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS

https://m.edsoo.ru/f57b4e01
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MeEXaHWYEeCKOH OHEPIrun

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

bubnunorexa LIOK

40 VYpasuenue bepuymnu st uneanbHON https://m.edsoo.ru/f30f43b6
KUIKOCTH
41 KonrtponsHas pabota o teme 1 bub6mmorexa [LIOK
"3aKOHbBI COXpAaHCHHUS B MEXaHHUKe" https://m.edsoo.ru/474e7c4a
PazBuTune npeacraBieHuid 0 Ipupoie
42 Ter1oThl. OCHOBHBIC TTOJIOKCHUS bu6mmoreka [IOK
MKT. quddysus. BpoynoBckoe https://m.edsoo.ru/b0a4445f
JBUKECHHE
PABIX TEIL AaPaxtep A https://m.edsoo.ru/c44d02e2
B3aMMOJICHCTBHUS YaCTHUI] BELIECTBA
o | s sty o) BiGmoroa 10K
B ' https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemioBoe paBHOBECHE. bubmmorexa LIOK
[Ikana Henbcus https://m.edso0.ru/0070d493
bu6mmoreka [IOK
46 Pemterie saza https://m.edsoo.ru/1531aba5
. bubmuorexa [IOK
47 WneanpHelii ra3. ['a3oBble 3aKOHBI https://m.eds0o.ru/ldeb2367
48 YpaBHenue Menpeneena- bu6nuorexa [IOK
Knaneiipona. Pemenue 3aqau https://m.edsoo.ru/8d12c328
49 AOcoiroTHas TeMIiepaTypa. 3akoH bubmuorexa [IOK

JanproHa

https://m.edsoo.ru/14e02d1f
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I/Isonpoueccm B HACAJIBHOM rase €

bu6nmmorexa LIOK

50 IIOCTOSIHHBIM KOJIMYECTBOM BEIECTBA https://m.edso0.ru/68878d51
S | meeoneecen: veeows maxops BuGmorexa LIOK
port ’ pMa, pa, https://m.edso00.ru/1344327b
n3obapa
bubmuorexa [IOK
52 Ocuosuoe ypasnenue MKT https://m.edsoo.ru/c8094721
bu6nuorexa [IOK
53 Pemerue sanas https://m.edso00.ru/10265a05
CBs13b aOCOMIOTHOM TEMIIEPATYPHI
TEPMOJAUHAMUYECKON CUCTEMBI CO
54 CpeaHel KHHETHUCCKOU dHEePTruei https://m.edsoo.ru/c38af875
MOCTYMATEIHLHOTO TEIMJIOBOTO
JIBIDKEHUS €€ YaCTHI]
55 O060011eHNe U CCTeMAaTH3aIINs bubnmoreka [JOK
3HaHuii o reme "Ocnossl MKT" https://m.eds00.ru/09d12fd8
56 KontponbHas paboTa o teme 1 bubmuorexa [IOK
"OcuoBsl MKT" https://m.edsoo.ru/13adad59
TepmonnHamMuueckas cucTeMa.
3ananue BHEIIHUX ycsoBui s T /1
cucTeMbl. BHenHMe 1 BHyTpEHHNE
b K
57 napametpsl. [lapamerpst T/l cuctemsl nommorexa [0

KaK CpeIHUE 3HAUYCHUS BEJINYHH,
ONHUCHIBAIONINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3
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HYJ'IGBOG HadaJlo TCpMOJUHAMUKH.

bu6mmoreka [IOK

58 CamonpoussobHas pexaxcaius T/1 https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PABHOBECHIO
59 | repommmne, Yononmn bu6aorexa LIOK
pMOa e https://m.eds00.ru/29355001
MIPUMEHUMOCTH ATOU MOJIETN
" YpaBHe;He MeHneneeBa-KnaljenpOHa Butmorexa [IOK
11 BHIPDICHHE U BHYTPEHHCEH https://m.edsoo.ru/bal178d0
SHEPIruun
o | Cemmmeme e yennch oo Bumorea 10K
A g ) https://m.edsoo.ru/ac5cac15
KBa3sucraruueckue U HeCTaATHYECKHE
MPOIIECCHI
DOnemeHTapHas padoTta B
62 TepMoInHaMuKe. Beruucnenue paboTbl bubmmorexa [IOK
o rpaduky mporecca Ha https://m.edsoo.ru/741d5738
pVaunarpamme
63 | umoncms snyrpanet oeprn TA bu6moterca LIOK
YIP p https://m.edsoo.ru/3d734561
CHUCTEMBI 0€3 COBEPIIICHHSI pabOTHI
64 KonBek1usi, TETIONpOBOIHOCTD, bu6nunorexa [IOK
U3JTyueHHe https://m.edsoo.ru/157b54cd
KommuectBo TennoTel. TemIoéMKOCTD
65 Tea. Y IeIbHas U MOJIsIpHas bu6nunorexa LIOK

TEINIOEMKOCTH BelllecTBa. Y HeabHast
TEIUIOTa CTOPAHUS TOTLITUBA

https://m.edso0.ru/7ba67355
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66 Pacuér konuyecTBa TEIIOTHI IpH bu6mmoteka LIOK
TeIUIonepeaye https://m.edsoo.ru/1db5ad4e
67 [Nonsitue 06 aguabaTHoOM mporiecce. bubnmnoreka [JOK
IlepBhlii 3aKOH TEPMOHHAMUKI https://m.edso0.ru/d8098824
. KonnuecTBo TemioTs! u pa6ora KaK Butmorexa [IOK
MEPET MSMEHEHIA BIyTpeHicH https://m.edsoo.ru/b047alcd
sHepruu TJ[ cuctembl
Bropoii 3ak0H TepMOJUHAMUKY AJIs
69 PaBHOBECHBIX U HEPABHOBECHBIX bubmuorexa [JOK
nporeccoB. HeobpaTumocTh https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MPOLIECCOB
70 [IpyrHIMIIBI IENCTBUS TEIIIOBBIX bubnnoreka [JOK
marmud. KITJ] https://m.edso0.ru/2e945513
71 MaxkcumansHoe 3uadenue KIIJI. [{ukr but6mmoreka [IOK
Kapno https://m.edsoo.ru/fe3857b9
79 [IpoMe)KyTOUYHBIM KOHTPOJb 3HAHUM. bubnmnoreka [JOK
Pemenue 3anau https://m.edsoo.ru/b3efal8b
73 DKOJOTHYECKUE aCTEKThI bubmuorexa [JOK
WCIOJIb30BaHUS TEIUIOBBIX https://m.edso00.ru/9867aaa7
nBuratenei. TennoBoe 3arps3HEHUE
OKpY>Karolleu cpebl
bu6mmoreka [IOK
& Pemere safa- https://m.edso0.ru/c8c70432
0606LEICHHG u CI/{'CTeMaTI/BaLII/IH BuGnorexa LIOK
75 3HaHu# 1o TeMe "TepMoauHaMuKa.

TenoBeie MaIIUHBL"

https://m.edso0.ru/28d62b3f
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KonTponbhas pabota o Teme

bu6mmoreka [IOK

76 TepMOH?HaMHKa' Terossie https://m.edsoo.ru/1b6e26¢5
MaIlIUHBI
| oot s 5o 0K
p A https://m.eds00.ru/6f8e6777
TETI0Ta TapooOpa3oBaHUs
HaceplmeHssie 1 HeHACBIIEHHBIE
napsl. KauecTBeHHas 3aBUCHMOCTh
IUIOTHOCTHU Y JABJICHUS HACKIIIEHHOTO
78 Iapa OT TEMIICPATypPhI, UX bu6mmoreka [JOK
HE3aBUCUMOCTE OT 00BEMaA https://m.edsoo.ru/f5¢17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIEPATYPhI KUTICHHSI OT 1aBIICHUS B
KUIAKOCTHA
79 BraxxnocTs Bo3ayxa. AOCOIIOTHAS U bu6nmorexa [IOK
OTHOCHUTEJIbHAS BIAXKHOCTH https://m.edso0.ru/30ebbb79
bubmuorexa [IOK
80 Pemmenue sanad https://m.edso0.ru/18e95ff3
| e e B 10K
P ' P https://m.edsoo.ru/20a88a03
CBOMCTB KPUCTAJIIOB
IIn .
82 | Vnensmas renora nramreris BuGmorexa LIOK
) https://m.edsoo.ru/6ee91e9f
Cyb6numarus
Hedopmanuu TBEPAOTO TENA.
83 Pactsxenue u cxxatue. CoBur. bu6nuorexa [IOK

Mopyns FOnra. [Ipeaen ynpyrux
nedopmanuii

https://m.edsoo.ru/dalaab10
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TermnoBoe pacuIupeHue KUIKOCTEN U
TBEPJBIX TEJI. AHTAPMOHU3M

bubmuorexa [IOK

84 TETUIOBBIX KOJIEOAHUI YaCTHI] https://m.edso0.ru/7ba5edf2
BEIICCTBA
85 [IpeoOpazoBanue 3HEpruu B (Ha30BBIX bubnnoreka [JOK
nepexoaax https://m.edso00.ru/97a0672f
bu6mmoreka LIOK
86 YpaBHEHHE TEIUIOBOTO OanaHca https://m.edsoo.ru/ab1521fb
bu6nunorexa LIOK
87 Pemterne sazat https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSIKEHUE.
88 Kanwmiapusle senenus. [laBienue bubmmorexa [IOK
10]1 KICKPUBJIEHHOU TTOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. @opmyna Jlamiaca
O000111eHHE U cCUCTEMATU3ALML
89 3HaHU# 10 TeMe "ArperaTHbie bubnuorexa [IOK
coctosiHus BerecTtBa. Da3oBbie https://m.edso0.ru/0b52575c
nepexoasl"
?aMOTOHTeHBHaH paboTa mo Teme BuGmorexa LIOK
90 ArperaTHbI€ COCTOSTHUSI BEIIECTBA.
| https://m.edsoo.ru/7dc2a739
@da30BbIE IEPEXOBI
OnexTpuzanus Tel U €€ MposBICHUS.
P PRIOB. https://m.edsoo.ru/1aff445f
[IpoBOHUKHN, TUBTEKTPUKHU U
MOJTYTIPOBOJHUKHU
92 DJIeMEHTAPHBIN 3JIEKTPUUECKUI bubnmnoreka [JOK

3aps. 3aKoH COXpaHCHHA

https://m.edsoo.ru/f49afd24
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QJICKTPHUYCCKOI'0 3apsaa

93 Bzaumonerictue 3apsnoB. Toueunsie bu6nunorexa [IOK
3apsabl. 3akon Kymona https://m.edso0.ru/445b7746
bu6mmoreka [IOK
94 Pemrenue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Dnektpuueckoe none. Ero nelicteue bubnmnoreka [JOK
Ha JJICKTPUIECKHE 3aPs/Ib https://m.edsoo.ru/05c6bfal
Hanpsx€HHOCTB 2JIEKTPUUIECKOTO
T i .
o | monn Tootmtonn T
p P https://m.edsoo.ru/3dac6957
niosisi. OMHOPOTHOE DIIEKTPUUECKOE
noJse
I1
97 3JIOeTI<eHI(I)I/(I:iZIT)Egz(T:II:0ro mosi. PasHocTh bubmorexa LIOK
P ) https://m.edso00.ru/80021447
TTOTEHITMAJIOB W HAMPSHKEHUE
[ToTenmanpHas SHEPTH 3apsiaa B
98 3JIEKTPOCTATUYECKOM TI0JIE. bubnuorexa [IOK
[ToTenuuan 3neKTPOCTATHIECKOTO https://m.edsoo.ru/af5fa389
OJISt
o | St s Bismorra LK
p 1 o https://m.edsoo.ru/df7a6838
3JIEKTPOCTATHUECKOTO TOJISt
100 [Ipunuun cynepno3zunuun bubnnorexa [IOK

JJIEKTPUYECKUX MOJIEN

https://m.edsoo.ru/Ocfe4a6c

52



https://m.edsoo.ru/445b7746
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/80021447
https://m.edsoo.ru/80021447
https://m.edsoo.ru/80021447
https://m.edsoo.ru/80021447
https://m.edsoo.ru/80021447
https://m.edsoo.ru/80021447
https://m.edsoo.ru/80021447
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/0cfe4a6c

bu6nmmorexa LIOK

101 Pemrerme sazat https://m.edso0.ru/5a582263
102 Ilone Toueunoro 3apsna. [lone bubmmorexa [IOK
PaBHOMEPHO 3apsKEHHOM chepbl https://m.edso0.ru/b297b5c3
Y mHapa. PaBHoNMep https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEUHOM TIIOCKOCTH
104 [IpoBOHUKY B 3JIEKTPOCTATUHYECKOM bubmuorexa [IOK
noJjie. YCIIoBHe PaBHOBECHS 3apsi/IOB https://m.edsoo.ru/32405eab
105 JIMDIEKTPUKY U TIOJIYIIPOBOJHUKH B bubmmorexa [IOK
AJIEKTPOCTATHYCCKOM TIOJIC https://m.edso0.ru/060ebab5
106 xomencatops. Snexipotusoots bGmmorexa LIOK
A pa. JICKIP https://m.eds00.ru/845b4f73
IJIOCKOTO KOHAEHCATOpa
107 [TapannenpHOE coeqMHEHUE bubnmoreka [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 TlocnemoBaTensHOE COeqUHEHNE bu6mmoreka [IOK
KOHJICHCATOPOB https://m.edso0.ru/1e992920
109 5 bubmuorexa [IOK
HEeprus 3apsKeHHOT0 KOHJIeHcaTopa https://m.eds00.ru/73a34f18
but6mmoreka [JOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2acb5
https://m.edso0.ru/27434040
111 JIBr>keHue 3apsyKeHHOU 4acTULBI B bub6mmorexa LIOK
OJTHOPOTHOM 3JICKTPUYECKOM I10JIE https://m.edso0.ru/8341d6ac
112 Pemienue 3amau
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O0001IeHNEe U CUCTEMATU3AIIL

bu6mmoreka [IOK

113 3HaHI'/'II/I 10 TeMe "DIJIEKTPUIECKOE https://m.eds00.ru/5752603f
noie
114 KonrtponbHas pabota o teme bubmmorexa LIOK
"DaekTpudeckoe mose" https://m.edsoo.ru/cefe90e9
Bismore 10K
ym https://m.edso0.ru/233311b5
MOCTOSIHHOTO 3JIEKTPHUYECKOr0 TOKa
116 Hcrtounuku Toka. Hanpsokenne u 31C bubmmorexa [IOK
https://m.edso0.ru/0839a115
117 3akoH OMa 171 yyacTKa IeTH. bubmmorexa [IOK
DIEKTPHUYECKOE COMPOTHUBICHHE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTB CONPOTUBICHUS
118 OJTHOPOJIHOT'O MPOBOJIHUKA OT €ro bu6nunorexa [IOK
JUTMHBI ¥ TIOIIA/TU MTOTIEPEYHOTO https://m.edso0.ru/95fcdf51
CCUYCHHUS
119 Y enpHOe CONPOTUBIICHUE BEILIECTBA. bu6nunorexa [IOK
Pemenue 3amau https://m.edso0.ru/437f8300
20 [locnenoBarenbHOE, napannenLHoe,K Bubmorexa [OK
CMCHIATHOE COCMHCHHE HPOBOMTHIOB https://m.edsoo0.ru/236f7e07
121 saexmpmacesan uenen, Tpasua biGonera LIOK
P teren. b https://m.eds00.ru/1794cf37
Kupxroga
122 Pemenue 3amau buGmorexa [IOK

https://m.eds00.ru/3881b469
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123 Pabora snexTpuieckoro Toka. 3aKoH bubnnorexa [IOK
Jlxxoyns —Jlenna https://m.edsoo.ru/a3605c5c¢
but6mmoreka [IOK
124 Pemerre safas https://m.edso0.ru/6761bfOf
125 | Tommonar wonmoors, masorsenes s Bumorera LIOK
H > BRI https://m.edso0.ru/99750a6f
pe3ucTope
but6mmoreka [JOK
126 Pemerre 3a1as https://m.edsoo.ru/eb72fc24
197 OJIC u BHYTpEHHEE CONPOTUBIICHHE bubnuorexa [IOK
WCTOYHMKA TOKA https://m.edso0.ru/72d453af
128 3axon OMa A5 TOJTHOM (3aMKHYTOM) bubmuorexa [IOK
JJIEKTPHUYCCKOM ICTTH https://m.edso0.ru/221f40fb
bu6nmoreka [IOK
129 Pemerre 3a1as https://m.edso0.ru/3580b679
bu6mmoreka [IOK
130 Mom{HOCTE HCTOHHKA TOKa https://m.edsoo.ru/a0ae51d8
bu6mmoreka [IOK
131 Koporkoe sambikanue https://m.edso0.ru/546f5632
132 Konnencarop B 11enu NoCTOSSHHOTO bubnmnoreka [JOK
TOKa https://m.edso0.ru/35368f3e
bu6nuorexa [IOK
133 Penterne sazat https://m.edsoo.ru/4410cef0
134 Pemienue 3agay o reme bubmuorexa [IOK

"IIoCTOSIHHBIN NEKTPUYECKUHN TOK"

https://m.edso0.ru/a7340a29
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135 Pemenue 3ama4 no teme bubmuorexa [IOK
"TTOCTOSTHHBI SJICKTPHUUESCKHIA TOK" https://m.edso0.ru/744261b8
136 Pemenue 3agau no reme but6mmoreka [IOK
"TIocTOSIHHBIN 3JEKTPUIECKHUN TOK" https://m.edsoo.ru/eb5d4687
137 s no rewe “Tlocrommmt bitGnotexa LIOK
. https://m.edsoo.ru/bfd7a050
ANEKTPUYECKUHN TOK
138 Konrtponsnas pabota o teme bubmmorexa LIOK
"TTOCTOSTHHBIH SJICKTPHUCSCKHIA TOK" https://m.edsoo.ru/1885ddf1
139 prsmm semecrn, mocmsces bromorexa LIOK
p HHEeTB. P https://m.edsoo.ru/da794295
TOK B MeTautax. CBEpXMpPOBOAUMOCTD
140 pacnmasas snexaponton. ot BiGonera LIOK
pactLt HCRIPOT ' https://m.edsoo.ru/4b423491
®dapanes A 3MEKTPOIU3a
. bubmuorexa [IOK
141 DIIeKTpUYECKHUil TOK B razax. [Imasma https://m.edso0.ru/92d92f76
142 DIIEKTPUUYECKUI TOK B BaKyyMe. bubnnoreka [JOK
BakyymHbIe ipuOopsI https://m.edsoo.ru/2E+160
143 DIIEKTPUUECKUI TOK B bubnuotexa [IOK
MOJIYTIPOBOTHUKAX https://m.edsoo.ru/ab61c660
b K
144 [ToryripoBOTHUKOBBIE PUOOPHI nomiorexa LO

https://m.eds00.ru/83622200
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@u3nYECKUil NPAKTUKYM IO TEME
"N3mepeHue cuiibl TOKa U
HaNpsKEHUs B LIENIH OCTOSHHOTO
TOKa MPH MOMOIIIM aHAJIOTOBBIX U
IU(PPOBBIX U3MEPHUTEIBHBIX
puOopoB" uiu "3HAKOMCTBO C
uudpoBoii 1abopaTtopueit Mo Gu3uKe.
[Ipumepsl n3mMepenus Gu3nyecKux
BEJIMYHMH MIPU TTOMOIIA
KOMITbIOTEPHBIX JATYUKOB"

bubnunorexa LIOK
https://m.edso0.ru/5643ea56

146

DuU3HYECKU IPAKTUKYM 110 TEME
"N3y4yeHrne HepaBHOMEPHOTO
JBUKEHUS C LIEJbIO OIIpeIETICHUS
MIHOBEHHOH CKOPOCTH"

bu6nuorexa [IOK
https://m.edsoo.ru/f6292f5f

147

@U3HYECKUN NPAKTUKYM 110 TEME
"N3mepeHue yckopeHus mpu
MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JBUKEHUU 110 HAKJIOHHOM MJI0CKOCTH"
nin "UccienoBanue 3aBUCUMOCTHU
MyTH OT BPEMEHHU NPHU
PaBHOYCKOPEHHOM JIBUKEHHUH"

bubmuorexa [IOK
https://m.eds00.ru/6960b6ef

148

Du3HYECKU NPAKTUKYM 110 TEME
"N3mepeHue ycKOpeHHst CBOOOIHOTO
najgenus" win "N3yyenue ABUKEHUS
TeJa, OpOIIEHHOT0 TOPU30HTAIIBHO"

bu6mmoreka [IOK
https://m.edsoo.ru/d1ea2402
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@u3nYECKUil NPAKTUKYM IO TEME
"N3y4yenue IBUKEHMS TEA 110
OKPY>KHOCTH C ITIOCTOSIHHOM 110
MOJIYJII0 CKOPOCTBIO" WK
"HccnenoBanue 3aBUCUMOCTH
neproia ooparieHnss KOHUIeCKOro
MasTHUKA OT €ro NapameTpoB"

but6mmoreka [JOK
https://m.edsoo.ru/bcf53514

150

@uU3HYECKU NPAKTUKYM 110 TEME

bu6mmoreka LIOK

"N3mepeHue paBHOACHCTBYIOIEH
CHWJIBI TIPU ABMXKEHUHU OpycKa 1o
HaKJIOHHOM TUIOCKOCTU" WiIH
"IIpoBepka runoTe3sl 0
HE3aBUCUMOCTH BPEMEHHU JBUKECHUS
OpycKa 1o HaKJIOHHOM IMIIOCKOCTH Ha
3aJJaHHOE PACCTOSHUE OT €ro Macchl”

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

151

Du3HYECKU IPAKTUKYM 110 TEME
"UccnenqoBanue 3aBUCUMOCTH CHIT
yIPYTrOCTH, BOZHUKAIOIIUX B IIPYKUHE
U pe3MHOBOM 00paslie, OT UX
nepopmanun win "N3yuenue
JBUKECHMSI CHCTEMBI TEJ1, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON yepe3 NErKuit
6510K"

bu6mmoreka [IOK
https://m.edsoo.ru/b55b81al
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DU3NYECKUN TPAKTUKYM I10 TEME
"N3mepenne kodhHuImenTa TpeHus
10 BEJINYMHE YIII0BOTO
kod(durmenta zasucumoctu Frp(N)"
nnn "HccienoBadne IBUKEHUS
OpycKa Mo HaKJIOHHOM MJIOCKOCTH C
TIepeMEHHBIM KOA(DPHUITHEHTOM
TpeHus" win "M3yuenue nBUKEHUSA

rpy3a Ha Bayly C TpeHuem"

bu6nunorexa LIOK
https://m.edso0.ru/b83b1607
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@U3HYECKUN NPAKTUKYM 110 TEME
"UccnenoBaHue ycaoBUA paBHOBECHS
TBEPAOTO TEJA, UMEOIIETO OCh
BpaieHus" ninm "KoHnctpynposanue
KPOHILTENHOB U PacyET CUJIT
ynpyroctu" win "M3yuenue
YCTOMYMBOCTH TBEPAOIO TeENA,
HMMEIONIETO TUIOMAAb OMOpPHI"

bu6nunorexa LIOK
https://m.edsoo.ru/4a04f4f7

154

DU3NYECKUI TPAKTUKYM I10 TEME

bu6nmoreka LIOK

"N3mepeHune ummynbca Teia 1o
TopMO3HOMY nyTH" niu "M3mepeHue
CHUJIBI TSTH, CKOPOCTH MOJIETU
AJIEKTPOMOOWIISL U MOIITHOCTH CHJIBI
Taru" wim "CpaBHEHUE U3MEHEHUS
HMITyJIbCa TeJla C UMITYJIbCOM CHJIBI"
nnu "HccnenoBanue COXpaHEeHUs
UMILYyJIbCa IIPU YIIPYTOM
B3aumozeicTeuu" i "M3mepenue
KMHETHYECKOW PHEPTUU Teja 110
TOPMO3HOMY ITyTH"

https://m.edso0.ru/856fb28e
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@u3nYECKUil NPAKTUKYM IO TEME
"N3y4yeHne n30TepMHUUECKOro
nporecca (peKoMeH0BaHO
WCIOJIb30BaHue ITUGPOBOI
nabopatopun)" wnu "U3yuenue
HU30XOPHOTO Mpornecca” uiu
"N3yuenne uzobapHoro mporecca"
nmu "lIpoBepka ypaBHEeHUs
coctosiHus"

bubmuorexa [IOK
https://m.edsoo.ru/e0fe7e07

156

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue ynenbHON
temtoéMmkoctu" win "Ucciaenosanue
TpoIriecca OCTHIBAHUS BeIlecTBa" UITH
"UccnenoBanue ainabaTHOTO
npouecca" unu "U3zyuenue
B3aMMOCBSI3U SHEPTUU
MEXMOJIEKYIIIPHOTO B3aUMOICHCTBUS
U TeMIEpaTypbl KUIIEHUS KUAKocTen"

bu6nunorexa LIOK
https://m.edsoo.ru/2f2faab1

157

@u3nYeCKUil NPaKTUKYM IO TEME
"N3y4yeHue 3akoHOMEpHOCTEN
HcTHapeHus KUIKOCTEN" mimn
"N3mepenue yaenbHON TETI0Th

bu6mmoreka [IOK
https://m.edso0.ru/6b1a23b5

maBieHus apaa” i "Uzyuenue
CBOMCTB HAaCBIIICHHBIX TApOB" WU
"N3mepenne abCoMOTHOM BIAYKHOCTH
BO3]1yXa U OLIEHKA MACChl I1apOB B
nomenienun". Usmepenue

KO3 pHUIHEHTa TOBEPXHOCTHOTO
HATSKECHUS

60
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@u3HYECKUil NPAKTUKYM IO TEME
"HabutoieHre npeBpamieHust SHEPTruu
3apsKEHHOr0 KOHJIEHCcaTopa B
SHEPTUIO U3ITyYeHHs cBeToanoaa"
iy "M3ydeHne npoTeKaHus TOKa B
LIeTH, COJIepIKaIleil KoHaeHcarop"
nnu "Pacnpenenenue pasHoCTH
MOTEHITUAIOB (HAIMPSDKEHUS ) TIPH
MIOCJIEIOBATEILHOM COEIMHEHNUN
KOHJIEHCAaTOpOB"

bubnunorexa LIOK
https://m.edsoo.ru/ec424377
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@uU3HYECKUN PAKTUKYM 110 TEME
"UccnenoBaHue CMEIIAHHOTO
COEJIMHEHUS PE3UCTOPOB" UITN
"N3mepeHune yaenbHoro
CONPOTHUBJICHUS TPOBOIHUKOB" MJIH
"HccnemoBaHue 3aBUCUMOCTH CUIBI
TOKa OT HANPSKEHUS 1151 JTaMIIbI
HaKaJIUBaHUA"

bu6nunorexa LIOK
https://m.edso0.ru/2b179d98

160

DU3NYECKUI TPAKTUKYM I10 TEME
"HaGmronenue snexrponuza" win
"U3mepenue 3apsaa 0HOBAJIEHTHOTO
noHa" miu "UccnenoBanue
3aBUCUMOCTHU COMPOTUBIICHUS
TEPMOpPE3UCTOPA OT TeMIepaTyphl”
unu "CHsITHE BOJBT-aMIIEPHOU
XapaKTepUCTUKU auojaa”

bu6mmoreka [IOK
https://m.edsoo.ru/64b6e901
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Hrorosas npoMexyrouHas
atrectanusa. O6o0uieHne u

bubnunorexa LIOK

161
CHCTEMATH3ALMS 3HAHUH 10 TEME https://m.edsoo.ru/ed017d93
"Kunematuka"
P i .
162 ciiigiziz;zp ;( 3(132?1251;1 sziee;le bubmmorexa LIOK
" ”u https://m.edso0.ru/3149956b
Jlmnamuka
163 cuomonmsains snans no renc buGmorera LOK
" . " https://m.edso0.ru/0f9752ac
CraTtuka TBEpIOro Teia
164 | corenamisaios snas o roue buGmmorera LIOK
" 1 " https://m.edsoo.ru/6¢c0df9cc
3aKOHBI COXpaHEHUS B MEXaHHUKE
Peseprubriil ypok. O6001eHue u
165 CHUCTeMaTH3alMs 3HAHUH 110 TEME bubnmoreka [JOK
"OCHOBBI MOJICKYISIPHOKHHETUIECKON https://m.edsoo.ru/de148976
Teopun"
Peseprubriit ypok. O6001enue u
166 CHUCTeMaTH3alMs 3HAHUH 110 TEME bubnmoreka [JOK
"Tepmoaunamuka. TermaoBbie https://m.edsoo.ru/Obcc77cl
MaIIHHBI"
PesepBuelit ypok. O60011eHNE U
167 CHCTEMAaTH3alMs 3HAHUH 10 TeMe bubmuorexa [IOK
"ArperaTHble COCTOAHHUS BELIECTBA. https://m.edso0.ru/59ca5c91
®a3oBble Nepexoabl"
PesepBHbIit ypok. O606£H€HI/IC u BuGmorexa LIOK
168 CUCTeMAaTH3AIMsI 3HAHHUH 110 TeMe

"Dnexrpuueckoe noiue"

https://m.edsoo.ru/f2381c0c
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PeseprubIil ypok. O6001eHNE U

169 . 1 bu6mmoreka [IOK
sHCTeMaTHSaIfM SHAHHI TO TEME " https://m.edsoo.ru/3cae6dal
ITocTOSIHHBIN JIEKTPUUYECKHUI TOK
170 PezepBHblit ypok. O6o0mIeHNE U 1 bubmmorexa LIOK
CHUCTEMATH3alMsI 3HAHHUH 10 TEME https://m.edsoo.ru/cc7681d4
"Toku B pa3nIn4HbIX cpepax”
OBUIEE KOJIMYECTBO YACOB I10 170 8 16

[TPOTPAMME
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11 KJIACC

KoaudecTBo 9acoB

Ne Kourpoabubie | IMpakruuyeckue = /[laTa DJIeKTPOHHBIE U(PPOBbIE
n/n Tema ypoka Bcero padoThI padoThbI U3y4YeHUsl | oOpa3oBaTe/bHbIC PeCypChl
R buomotexa LIOK
POBOL ' https://m.eds00.ru/487a8593
MarunutHoe noje. ['unoreza Ammnepa
BexTtop MarHuTHOM MHAYKIIHAH.

5 IIpuHuun cynepno3sunun 1 bubmmorexa LIOK
MarHUTHBIX TOJIei. JInHUH https://m.edsoo.ru/4clabcch
MarHUTHOW UHAYKUIHH

3 MaruaurtHoe 1ose NpoBOJAHUKA C 1 bubnnorexa [IOK
tTokoM. OmbIT Dpcrena https://m.edso0.ru/d35d5262

4 Cuna AmMniepa, €€ HalpaBJIEHUE U 1 bubmmorexa [IOK
MOJIYJIb https://m.edsoo.ru/26d9c5ba

5 BxonHolt koHTpoIb 3HaHU. Pemenue 1 1 bu6nmoreka LIOK
3a1a4 https://m.edsoo.ru/a37a0c21

5 [Ipumenenue 3akoHa Ammnepa. 1 bubnunorexa [IOK
DNEeKTPOU3MEPHUTEIILHBIE TPUOOPEI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HampaBiIeHUE U

7 MOJyJIb. JIBUKEHHE 3apIKEHHOMN 1 bubmuorexa [JOK
YACTHIIBI B OJTHOPOTHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
noJie

bu6nunorexa LIOK
8 Peruterme sagas 1 https://m.edsoo.ru/504e98c7
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bu6nmmorexa LIOK

9 Pabora cunpt Jlopenna https://m.edsoo.ru/d518be4b
bubmuorexa [IOK
10 Pemerye sanad https://m.eds00.ru/93617bd9
11 MarauTHoe 110JI€ B BEIIESCTBE. bu6nunorexa [IOK
deppomarseTuky, napa- u https://m.edso0.ru/30ff9608
TUaMarHeTHKH
" $CHOBHHC CBOI/ICTBE}I Bubmorexa LOK
CPPOMATHCTHIOB. LIPHMCHCHIC https://m.edso00.ru/0b58190a
(beppOMarHeTUKOB
13 Penrenue 3agad mo reMme bubmmoreka [IOK
"MaruuTtHoe mnoJje" https://m.edso0.ru/5b55¢307
14 Pemenue 3anay 1o teme bubnuorexa [IOK
"MaruuTtHoe mnoje" https://m.edsoo.ru/41c4ae8a
5 | e meronoumon Bmrers LOK
AYKIL . p https://m.edsoo.ru/b3efalcl
MarHuTHON UHIYKIIUH
bubnunorexa LIOK
16 IAC menyKIH https://m.eds00.ru/48150bd8
17 3aKOH JIEKTPOMATrHUTHON MHIYKITUH bubnuorexa [IOK
dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexkrpuyeckoe nose. Toku bubmmorexa LIOK
dyxko https://m.edsoo.ru/15abel140
19 OJIC MHAYKIMY B IBUKYIIAXCS bu6mmoreka [IOK

MIPOBOTHUKAX

https://m.edsoo.ru/0235cc02
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bu6mmorexa [IOK

20 Penterme sana- https://m.edsoo.ru/4dfda618
bubnunorexa LIOK
21 Hpasiio Jletia https://m.edsoo.ru/bbc22726
’? NunyktuBHOCTh. Katymka Butmorexa [IOK
MHAYRTUBHOCTH B fIelH https://m.edsoo.ru/621eae9d
MOCTOSIHHOTO TOKa
23 SBnenne camonnaykuuu. J1C bubmmorexa LIOK
CaMOUHIYKIHH https://m.edsoo.ru/7ee60ca8
24 DHeprus MarHuTHOTO TIOJIST KaTYITKH bubnuotexa [IOK
C TOKOM. DJIEKTPOMArHUTHOE T10JIe https://m.edsoo.ru/b3c0ad11
25 Pemenwne 3agau bu6nunorexa LIOK
https://m.edsoo.ru/88f69d2b
N " https://m.edso0.ru/76484025
DNeKTpoAMHAMUKA
97 KonTponbHas pabota mo Teme bubnuotexa [IOK
"DnexTpoauHamMuka" https://m.edsoo.ru/8ae09b98
| S s Busmore 10K
i https://m.edsoo.ru/7c1db385
["apmonuueckue Konedanus
KunemaTtnueckoe U TMHAMHYECKOE ) Bubmorexa [IOK
29 OMHCcaHue KoJaeOaTeTbHBIX JTBUKCHHM

https://m.edsoo.ru/87ce9498
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DHepreTuyeckoe onucanue. BeiBos
JMHAMHYECKOTO OTMCAHMS

30 rapMOHUYECKUX KOJICOaHUN U3 UX bubmiorexa [IOK
P https://m.eds00.ru/e3c99692
I-)HCpI‘eTI/I‘-IeCKOFO "
KHHCMATHUYCCKOI'O OITMCaHUA
. bubnmoreka [JOK
31 Amnuntya u gasa koneoannii https://m.edsoo.ru/7a0c439a
[lepuon 1 gyacTora KoJIeOaHUM.
2 | xonsbumdl mevesmeororo BuGworexa LIOK
https://m.edso0.ru/e0399319
MasTHHKA. [lepros cBOOOIHBIX
KoJIeOaHUN TPY>KUHHOTO MAasgTHUKA
3| Duoaetnme coneGana BuGmorera LIOK
YA ’ https://m.edso0.ru/72e93d09
Pe3onanc
bu6nmoreka LIOK
34 ABTOKO/ICOaHNUA https://m.edsoo.ru/6add2644
bubmuorexa [IOK
35 Pemenue 3anau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
% | oo ronsGsann s BuGmorera L1OK
y https://m.edsoo.ru/8ef587be
MY3BIKQJIbHBIX HHCTPYMEHTaX
37 | oumundi n0 rents "Monmmmcenne BuGamorera LOK
" https://m.edsoo.ru/eb84182f
KoJIeOaHus
38 DneKTpOMarHuTHBIC KOJIeOaHusI. bubmuorexa [IOK

KonebarenbHbli KOHTYp

https://m.edsoo.ru/d4adabde
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®opmyna Tomcona. CBs3b
aMIUTUTY/IbI 3apsiia KOHAEHCcaTopa C

bubnunorexa LIOK

39 aMILTUTYI0M CHJIBI TOKA B https://m.edso0.ru/093f9afl
KoJIe0aTeIbHOM KOHTYpE
40 3aK0oH COXpaHEHUs SHEPTHUH B bubmuoreka [IOK
UJ/ICATEHOM K0J1e0aTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
o | e e
- DRIHYAIL https://m.eds00.ru/5¢668619
AIIEKTPOMArHUTHBIC KOeOaHus
o | D e B 10K
OHACHCATOP B HE CPEMEHHOTO https://m.eds00.ru/84836152
TOKa
43 Kartyiika nHIYKTUBHOCTH B IIENH bu6nuorexa [IOK
NEPEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
m 3akon OMa Jist 3JIEKTPUYECKON bubnmoreka [JOK
[eNH TIEPEMEHHOTO TOKa https://m.edso0.ru/8bae38e6
o | oo e o 10K
e g yromt https://m.edsoo.ru/lcacéc4c
3HAYEHUE CHJIbI TOKA M HAMIPSKCHHUS
46 Pe3oHaHC B IEeKTpHUUYECKON 1EIH bubmmorexa [IOK
R H https://m.edso00.ru/087506df
but6mmoreka [JOK
47 Pemenue 3ana4 https://m.edso0.ru/al6836a4
48 WneanbHsiif TpancopmaTop. bubnmoreka [JOK

[IpousBoacTBo, nepegaya u
NOTpeOICHUE IIEKTPUUECKON
SHEPTHH

https://m.edso0.ru/f97418ae
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DKOJIOTUYECKNE PUCKU TIPU
IIPOU3BOJICTBE JIEKTPOIHEPTUH.

49 Kynerypa ncrnonb3oBaHus bubmiorexa [IOK
YIRTYP . https://m.edso0.ru/a6f74d93
AJIEKTPOIHEPTUU B TOBCEAHEBHOM
JKU3HU
bubmuorexa [IOK
50 Pemerye sanad https://m.edsoo.ru/ee6677ed
bu6mmoreka [IOK
o1 Pemerye sanau https://m.edsoo.ru/7cab59f8
O606HvleHI/Ie U CUCTEMATHU3ALNAS BuGorexa LIOK
52 3HAHUH I10 TEME
" " https://m.edso0.ru/401024a9
DNeKTPOMAarHUTHBIC KOJICOAHHMSI
5 | Xessoopommen momsaicorx Buamorera LIOK
P p https://m.edso0.ru/a58e109f
BOJIH
54 Croii bubnuorexa [IOK
BOHCTBA MCXQHUHCCKUX BOJH https://m.edsoo0.ru/d9ae1000
bu6mmoreka [IOK
55 3ByK. XapaKTepucTHKH 3ByKa https://m.edso0.ru/138b6f09
56 NudpazByk u ynbrpassyk. lllymoBoe bubmmorexa LIOK
3arpsA3HCHUE OKPYKAFOIICH Cpeibl https://m.edso0.ru/7380038f
bu6mmoreka [IOK
57 Peuernue aniay https://m.edsoo.ru/cfd918bf
g | oo Bmorea 10K
e JICKTP https://m.edsoo.ru/714e5db1
BOJIH
59 DHeprus MeKTPOMArHUTHBIX BOJIH. bubnmoreka [JOK

CsoilicTBa QJICKTPOMATrHUTHBIX BOJIH

https://m.edso0.ru/d01b818c
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[[Txana 31eKTPOMarHUTHBIX BOJIH.

bu6mmoreka [IOK

HpI/IMeHeHI/Ie SJICKTPOMATrHUTHBIX
BOJIH B TCXHUKE U 6BITy

https://m.edso0.ru/49bel1f9e

HpI/IHIII/IHI)I paarocCBA3U U
TCICBUACHUA. PaI[I/IOJ'IOKaI_II/ISI.

bubmuorexa [IOK

61 DJIEKTPOMAarHUTHOE 3arps3HEHNE https://m.edso0.ru/9f96f1f8
OKpYXaroIIEH Cpeasbl
62 KontponbHas paboTa mo teme bubmuorexa [JOK
"Konebanus u BOIHbI" https://m.edsoo.ru/4f7985a0
63 CaeT. 3aKOH MPSIMOJIMHENHOTO bubnnoreka [JOK
pacrnpocTpaHeHHs CBETa https://m.edso0.ru/f9566406
o | oo o B 0
P https://m.edsoo.ru/ea32d455
pacnpoCcTpaHEHus CBETa
65 Otpaxenue csera. [lnockoe bubmmorexa LIOK
3epkanio. Cepuueckoe 3epKaio https://m.edsoo.ru/a005d2bb
[Tpenomiienue cBeTa. AOCOTIOTHBINA U
6 | mpenowena. Moo myrpertice biGorera LIOK
P : YD https://m.edsoo.ru/bc2e55cd
oTpaxkeHue. [IpenenbHbIi yroiu
MOJIHOTO BHYTPEHHETO OTPaXKEHHS
57 saxonon ompamenn n mperownen bitbotexa 10K
p P https://m.edsoo.ru/49d830a9
cBeTa
Xop ydeit B nprMe. Jucnepcus Butmorexa [IOK
68 cBeta. COXHBIN cocTaB 6e10ro

cBeta. LBet

https://m.edsoo.ru/d8elc3be
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69 JIun3el. @OKyCHOE pacCTOsTHUE U bubmuorexa [JOK
OIITHYECKAs CHJIa TUH3BI https://m.edso0.ru/60441359
70 [TocTpoeHue n300paxxeHuii B TUH3AX bubnmnoreka [JOK
U MX CHCTEMax. YBeJIMUCHHE JIMH3bI https://m.edsoo.ru/bb53b1d5
71 Pemienue 3agay  HA TOCTpOEHUE bubmmoreka [JOK
U300paKEHUIA, TT0JTy4aeMBbIX C https://m.edso0.ru/5a868f09
MTOMOIIIBIO JINH3
72 I bubmuorexa [IOK
713 KAK OnTHACCRaR cHetema https://m.edsoo.ru/ecd480a2
1 Pemenue 3agau. [penesnst . Butmorexa [IOK
TPHMEHHMOCTH TEOMETPHHACCKOM https://m.edsoo.ru/cd174a10
ONTHKH
74 CKOpOCTh CBETa U METO/BI €€ bubnmnoreka [JOK
U3MEpeHHs https://m.edsoo.ru/f32aab06
e [TpomexyTOYHBIN KOHTPOJIb 3HAHUIA. Bu6motexa [IOK
Aucnepcus ceera https://m.edsoo.ru/lel6cc6e
bu6mmoreka [IOK
76 Hrrepdeperus ceera https://m.edso0.ru/5fc0c638
| Mmoo Yoo BuGaona LOK
https://m.edsoo.ru/c6416d48
MUHUMYMOB
bubmmoreka [JOK
8 Penterme sana- https://m.edsoo.ru/3061de2b
79 [Tpumenenne uaTepHEpEeHITUN bubamorexa LIOK

https://m.edso0.ru/668edbc8
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bu6mmoreka [IOK

80 Jluppaxims caera https://m.edsoo.ru/12ed04b5
81 Judpakumonnas pemeérka. YciaoBue bubmmorexa [IOK
HaOJTIOIEHUS TJIaBHBIX MAKCHMYMOB https://m.edso0.ru/f998d964
bu6muoteka [IOK
82 Pemterme saa https://m.edS(IJlo.ru/d580411a
83 IloniepedyHOCTh CBETOBBIX BOJIH. bubmmorexa LIOK
[Monstpuzarus cBera https://m.edsoo.ru/e9890fe9
bubmuoteka LIOK
84 Penterme sana- https://m.edscl)lo.ru/056c8158
85 CBeToBbI€ SIBIICHUSI B IPUPOJIC bubnmnoreka [JOK
https://m.edso0.ru/0b36363d
86 O06oOmeHne ©W  CUCTEMaTU3AIMS bubmuorexa [IOK
3HaHuii mo reme "Onruka" https://m.edsoo.ru/8a14748b
87 KontponbHas paboTa mo Teme bubmuorexa [JOK
«OnTHKa» https://m.edso0.ru/82315dd4
['panu1ibl TPUMEHUMOCTH
88 KJIAaCCUYECKOM MEXaHUKH. 3aKOHBI bu6mmoreka [JOK
JIEKTPOMHAMUKN U IPUHIIATT https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIILHOCTH
89 IlocTynaTel cieMalIbHON TEOPUH bubmmoreka LIOK

OTHOCUTCJIBHOCTHU

https://m.edso0.ru/c56f05ch
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[IpocTpancTBEHHO-BPEMEHHOM
unTepBal. [IpeoOpazoBanus

90 Jlopenua. YcinoBue npu4MHHOCTH. bubmuoreka [IOK
OTHOCHUTEIBHOCTh https://m.edsoo.ru/d83742bb
OJTHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHHU U COKpAICHUE JTTHHBI

91 DHeprusi U UMIYJIbC bubmuorexa [JOK
PEIATUBUCTCKON YaCTHIIBI https://m.edsoo.ru/853a64fc

2| mecon s Bubmorexa LIOK

Y P https://m.edsoo.ru/b6258ffa
JACTHIIBI. DHEPTHUS TIOKOS
93 p bubmmoreka [IOK
ABHOBECHOE TEIIIOBOC HITYHEHHC https://m.edsoo.ru/f54035a5
bubnunorexa LIOK

%4 3akoH cMewenns Bura https://m.edsoo0.ru/1c5ff752

95 I'umoTtesa M. Ilmanka o kBaHTax. but6mmoreka [IOK
dotoHbI https://m.edsoo.ru/a5ffa218

bubmuorexa [IOK

% DHEpIIA M MMITYIC (pOTOHA https://m.edsoo.ru/7fb307ec

97 dororddext. OnbiTer A. T bubmuorexa [JOK
CroneroBa. 3akoHbl poToddderra https://m.edso0.ru/8c68e5b9
VYpaBHeHue DiHIITEHA 17151

98 dororddekra. "KpacHas rpanuma" bubamorexa LOK

P parll https://m.edsoo.ru/01ef4556
dororddekra

99 Jasnenue cBera. OnbiThl I1. H. bubmmoreka [IOK

Jlebenesa

https://m.edso0.ru/64b4f966
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bu6nmmorexa LIOK

100 BosHOBEIE CROHCTEA YaCTHIL https://m.edsoo.ru/f59cfcec
o1 | e st s s Bumorea 10K
p p P . https://m.edsoo.ru/5df8bafl
JIOKAJIN3aIinuu HBH)KyIIIﬁI/ICSI qacTuubl
102 KopnyckynapHO-BOJIHOBOM IyaIn3M bubmorexa [OK
PIYCKY AP oy https://m.edsoo.ru/8ccab62a

103 Judpaxuus 31eKTpOHOB Ha bubnnorexa [IOK
KpHUCTAIITIaxX https://m.edsoo.ru/30dbal8c

108 | mxponame. Coormomenna Buanorexa 110K

POMHP N https://m.edso0.ru/65783dec
HeomnpezaenénHocrel ['elizendbepra
bu6nmorexa [IOK
105 Pemenne rpaduicckux 3anad https://m.edsoo.ru/e70195bd
N bubnmoreka [JOK

106 Pemerue pacueTHpIX 3aza4 https://m.edso0.ru/ee9b3182
KOHTpOJ’IBHaH pa60Ta 10 TEMaM.

107 "OCHOBBI CTO", bu6mmoreka [IOK
"KopmycKyIsspHOBOJIHOBOM https://m.edsoo.ru/c3de891a
nyanusm"

108 | sous. Ivmorapnan woters aronts BuGmorera L1OK

: p a https://m.edso0.ru/312b750a
Pesepdopna
bubmmoreka [JOK
109 Hoctynater bopa https://m.edsoo.ru/404dfa9a
110 Bunpl ctiektpoB. CriekTp ypoBHEN bubmmorexa LIOK

OHCPIur aToOMa BOAOpOaa

https://m.edsoo.ru/cf74h1la
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111 CrioHTaHHOE U BBIHYKIEHHOE bubmmorexa [IOK
U3JIy4YEeHUE CBETa https://m.edso0.ru/f945d85c
bubmuorexa [IOK
112
Jlasep https://m.eds00.ru/2288a0c4
Hyxnonnas moneins sapa
113 I'eitzenOepra-MBanenko. 3apsia u bubmuoreka [IOK
MacCOBOE YHCIIO sjipa. M30ToIbI. https://m.edsoo.ru/34adabde
PannoaktuBHOCTH
3aKOH paJIMOaKTUBHOTO pacmaja.
YHCHITL https://m.edso0.ru/aab98bef
PaIMOAKTUBHOCTH Ha KHUBBIC
opranu3Msl. Jlozumerpust
OHeprus CBsI3U HYKJIOHOB B SIJpE.
Anepubie cuibl. JlehekT Macchl
. A
P PR P https://m.edsoo.ru/ff1758d0
YIPaBISIEMOT0 TEPMOSIIEPHOTO
CHHTE3a. DKOJOTrHYECKUE aCIEeKThI
pa3BUTHUSA SIEPHOIN SHEPTETUKU
MeTob1 perucTpalyu u
HCCIICIOBAHUS dJIEMEHTAPHBIX
YJACTHIL. q)vyHIIaMeHTaJIbHBIe Bu6morexa LIOK
116 B3auMO/ieiicTBUsA. bapnoHbl, Me30HbI

u nentoHsl. llpencrasinenne o
CranapTHO¥ MOJEemH.
KBapkritooHHas MO aJIpOHOB

https://m.edsoo.ru/lac08a5hb
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®usuka 3a npeaenamu CTaHIapTHOU
Moaenu. TéMHas MaTtepust U TEMHas

bubmuorexa [IOK

117 sHeprus. EquHCcTBO Qu3HuecKoit https://m.edsoo.ru/c026fd37
KapTUHBI MUpPA
118 OTarnbl pa3BUTHUS aCTPOHOMHUH. bubmuorexa [JOK
3HavYeHNe aCTPOHOMUH https://m.edsoo.ru/ad73e145
[TpumMeHnMOCTh 3aKOHOB (PUBUKH IS
119 00BSICHEHUS IPUPOJIBI KOCMUYECKUX bubnmoreka [JOK
00BEKTOB. MeTo bl https://m.eds00.ru/39c44028
ACTPOHOMHUYECKUX UCCIETOBAHUI
B orea 10K
> Pall ’ https://m.edsoo.ru/4877aale
BHeaTMOC(epHasi aCTPOHOMHUS
B & .
| D e G, B orea 0K
P ARL ’ A https://m.edsoo.ru/aac588eb
JIBUKEHUE
122 ggiizgiz ZE;ZI\I;[;:TCLOJ}/II{CH;I{HHK bubmmorexa [IOK
. https://m.edsoo.ru/22748eb4
sHepruu CoJiHIa U 3BE3]T
3BE3bI, NX OCHOBHEIC
123 XapakTEepUCTUKHU. Jlnarpamma bubnnorexa [IOK
"CIeKTpallbHBIN KIacc — https://m.edso0.ru/42169944
CBETUMOCTB"
124 3Be3 bl IIIaBHOU bu6nuorexa [IOK

OoCICa0BATCIIBHOCTH

https://m.edsoo.ru/b3ch766¢
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BryTpeHnHnee cTpoeHne 3BE3 .
CoBpeMeHHBIE NPEACTABIECHUS O

bubnuorexa [IOK

125 TIPOHCXOMICHUI M SBOJIOLHMH https://m.edsoo.ru/d09da494
CounHua u 3B€3/1. DTanbl KU3HU 3BE3]1

126 Tumt ranacns, Gepme mopt 5 BiGorera LIOK

F P ARP https://m.edsoo.ru/7cd10a0a

AJIpax raJakTUK
Bcenennas. Pacimupenue

197 Bcenennoit. 3akon Xa66mna. Teopus bubmuoreka [JOK
Bonbioro B3peiBa. PenrkroBoe https://m.edsoo.ru/3dbdf0d2
U3ITy4eHHUe

128 MacmtaGHas ctpyktypa Beenennoil. bubmmorexa [IOK
Meraranakrtuka https://m.edsoo.ru/ce234633

129 Hepeménnsie mpoOieMbl bub6mmoreka LIOK
aCTPOHOMHHU https://m.edsoo.ru/d37d9ffe
@U3NYECKUM MPAKTUKYM II0 TEME
"HccmeqoBaHue MAarHUTHOTO ITOJIST
MTOCTOSIHHBIX MAarHUTOB" MU

130 "HccnenoBanre CBOMCTB bu6mmoreka [IOK

(dheppoMarHeTHKOB" WK
"UccnenoBanue AeicTBUS
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

https://m.edso0.ru/67361aef
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PU3NYECKUI PAKTUKYM TI0 TEME
"N3mepenue cuiibl Amnepa" win
"N3y4yeHue 3aBUCUMOCTH CHJIbI
Am1iepa oT cuiibl ToKa" WK
"OnpeneneHne MarHUTHOM
MHIYKIMY HAa OCHOBE U3MEPEHUS
cuibl Ammnepa”

but6mmoreka [JOK
https://m.edsoo.ru/fcae91e9

132

@U3NYECKUI MPAKTUKYM II0 TEME
"HccmenoBaHue IBIEHUS
AJIEKTPOMArHUTHON MHAYKIUU" WU
"OnpeneneHne MHAYKIIMA BUXPEBOTO
MarHUTHOTO HOJIs"

https://m.edsoo.ru/c36658da

133

Ou3nyeCcKuil MPaKTUKYM I10 TEME
"HccnenoBaHue siBICHUS
camomuykiu" wim "COopka
MOJIEJIH 3JIEKTPOMAarHUTHOTO
reHeparopa"

bubmuorexa [IOK
https://m.edsoo.ru/b8fh6391

134

@U3NYECKUI IPAKTUKYM TI0 TEME
"N3mepenue nepruoaa CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U TIPYKUHHOTO
MasTHUKOB"

bubnunorexa LIOK
https://m.edso0.ru/5d159d35

135

PU3NYECKUI IPAKTUKYM I10 TEME

bu6mmoreka [IOK

"IIpeoOpa3oBaHue 3HEPTUH B
MPY>KUHHOM MasiTHUKE"

https://m.edsoo.ru/a28026hd
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DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue nepeMeHHOT0 TOKa
Yyepes3 MocCiIeI0BaTeNIbHO
COE€TMHEHHBIE KOHJEHCATOD,
KaTyILIKY ¥ pe3ucTop’ uiu
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B IIENH [IEPEMEHHOIO TOKA"

but6mmoreka [IOK
https://m.edso0.ru/89dc2d90
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@U3NYECKUI MPAKTUKYM II0 TEME
"N3y4yeHne napameTpoB 3ByKOBOM
BOJIHBI"

bu6mmoreka LIOK
https://m.edsoo.ru/b100661a
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@U3NYECKU IPAKTUKYM 110 TEME
"U3mepenue nokazaress
MpEJIOMJICHHUS CTeKIIA" WK
"Tlony4yeHue n3o0paxkeHus B
CHUCTEME M3 IJIOCKOTO 3epKajia U

JTUH3EL"

bu6nuoreka [IOK
https://m.edso0.ru/42569eal
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@U3NYECKUI IPAKTUKYM II0 TEME
"HccneqoBanue 3aBUCUMOCTH
(OKYCHOTO pacCcTOSTHUS OT BEIIECTBa
(Ha mpuMepe KUJIKUX JIMH3)" UiIu
"N3mepenue GOKyCHOTO paCCTOSHUS
paccenBaronuX JUH3"

bu6mmoreka [IOK
https://m.edsoo.ru/b879fb3f
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PU3NYECKUI IPAKTUKYM II0 TEME
"Habmonenue nudpakuuu,
UHTEPQEPEHINH U MOIAPU3ALUH
ceera"

bub6nuorexa [IOK
https://m.edsoo.ru/8b7ac737
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OU3NYECKHUI TPAKTUKYM I10 TEME
"OnpeneneHue UMITyJIbCa U SBHEPTUU
PENATUBUCTCKUX YacTUIl (110
dororpadusiM TPEKOB 3apHKEHHBIX
YaCTHI] B MArHUTHOM I10J1¢)"

bu6nunorexa LIOK
https://m.edso0.ru/63756¢47
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@U3NYECKUI IPAKTUKYM I10 TEME
"N3mepenue nocrosHHou [Inanka Ha
OCHOBE UCCJIEIOBaHUS
dororddexra" unu "UccnenoBanue
3aBUCUMOCTH CHJIBI TOKA Yepe3
CBETO/IMO/ OT HAINpPSKEHUS"

bu6mmoreka [IOK
https://m.edsoo0.ru/eb916f82
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PU3NYECKUI MPAKTUKYM II0 TEME
"UccnenoBanue criekrpa
pa3peKeHHOT0 aTOMapHOI0
BOJIOPOJIa U U3MEPEHUE TOCTOSTHHOU

Punbepra"

bubmmoreka [JOK
https://m.edsoo.ru/ec651eb8
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@U3NYECKUM PAKTUKYM I10 TEME
"UccnenoBanue painoaKTUBHOTO
(¢hoHa C UCTIOJIb30BaHUEM
nosumertpa" uinn "Uzydenue
MOTJIOIIEHUS OeTa-4acTHI]
aJroMHuHHEM"

bub6mmoreka [IOK
https://m.edsoo.ru/c3dabebe
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DU3NYECKUI TPAKTUKYM I10 TEME
"HaOmroaenus 3B€31HOr0 Heba
HEBOOPY>KEHHBIM TJIa30M C
HCIIOJIb30BaHUEM KOMITBIOTEPHBIX
MIPHJIOKEHUH JIJIsl OTIpeAeTICHUS
MOJIOKEHHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHEIC
co3Be3ausi CeBepHOro Moaymapus u
spkue 3BE€3a61" win "HabmroneHus B
Teneckor JIyHsl, miaHer,
TYMaHHOCTEH | 3BE3THBIX
CKOITJICHHI"

but6mmoreka [IOK
https://m.edso0.ru/1072021e
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O0001IEeHrEe U CHCTEMATH3AIIHS
3HaHui. Pone Qu3uKy 1 acTpoHOMUH

bu6nunorexa LIOK

146 N
B DKOHOMUYECKOH, https://m.edsoo.ru/ad6ddeed
TEXHOJIOTHYCCKOM, COLMAJIEHON B
THYECKOM cepax IesTeIbHOCTH
YyeJoBeKa
O06001IEHNE U CUCTEMATHA3AIHS
3HaHuil. Pons 1 MecTo Gpu3uKU U bubmmorexa LIOK
147 N
aCTPOHOMHH B COBPEMEHHOM https://m.edsoo.ru/18f19f7c
Hay4HOM KapTUHE MUpa
O00011eHNE U CUCTEMATH3AIHS
3HaHuil. Ponps Qusnueckoil Teopun B
(hOpMHUPOBAHUY MPEICTABICHUH O
(hU3UIECKO KapTHHE MUPA, MECTO but6mmoreka [IOK
148 N
(bu3nUecKoil KapTHHBI MUpPA B https://m.edsoo.ru/e7d400f4
00IIIeM PsITy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
NPEICTABIICHHI O IPUPOJIC
149 O0001IeHHEe U CHCTEMAaTH3aIUs bubmuorexa [IOK
3"HaHuil o reMe "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011IeHNE U CUCTEMATU3ALAL bu6nuorexa [IOK
3Hanui o reMme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o001IeHne U cCUCTEMAaTU3aIUS bubnuotexa [IOK
3HaHui 1o Teme "JluHamuka" https://m.edsoo.ru/2dfbafc5
O0001eHre U CUCTEMAaTH3AIIHASL
Hul " a bu6nunorexa LIOK
152 3HaHu# o TeMe "CTaTuka TBEp0TO

Tena"

https://m.edso0.ru/3cca482e
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O00011eHE U cUCTEMATU3ALHL

bu6mmoreka [IOK

153 SHAHHI TIO TEME 3aKOHB,I, https://m.edsoo.ru/32a4d1a0
COXpaHEHHS B MEXaHHUKE
O06o001IeHIEe U CUCTeMATU3AIIHS
154 3HaHU 1o Teme "OCHOBBI bu6mmoreka [IOK
MOJIEKY I PHO-KHHETHYECKOM https://m.edsoo.ru/ed440ca8
Teopun"
155 O00011eHNE U CUCTEMATH3AIHS bu6mmoreka [IOK
3HaHu# 110 Teme "TepMoarHaAMHUKA. https://m.edsoo0.ru/c63f7c10
TermioBble MaIMHBL"
O06o001IeHre U CUCTeMATH3AIIHS
156 3HaHUH 1o TeMe "ArperaTHbie bubmmorexa LIOK
cocTostHus BerecTBa. Pa3oBbie https://m.edsoo.ru/1d36b5b1
nepexonnl”
157 | v o v momerrprcorce BuGmmorera LIOK
" P https://m.edsoo.ru/3bf0def9
moJie
158 | swoami moewe "hoenommmt BrGmmorera LIOK
G https://m.edsoo.ru/71453ee6
ANEKTPUIECKUI TOK
159 21621(:1?4?:1; :eIIIVI(e:I/'I'CTT(E):rIj TI;HSZ;IJ?I/SIIHHLIX bubmorexa OK
" P https://m.edsoo0.ru/3d40077a
cpenax
160 O0001IeHne U cucTeMaTH3aIus bubmuorexa [IOK

3HaHUM 110 TeMe "Marautaoe noJje"

https://m.edsoo.ru/3b4c06ae
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PesepBubIil ypok. O6001cHIE 1

161 cUCTeMaTHU3allMsl 3HAHUN 110 TEME bubmorera [IOK
" 5 " https://m.edso00.ru/053e2248
DneKTpoOMarHuTHas UHIYKIIHS
162 | cnercwmmen nans no e Bubmiorera 10K
,, B . https://m.edso0.ru/d6310bfd
MexaHndeckue KojaeOaHus
63 PesepBHBI ypOK. 06061116Hne u BuGmorexa LIOK
SHCTeMaTmaHM SHAHMI TO TeMi https://m.edsoo.ru/5e2bb83d
DneKTpOMarHUTHbIE KOJIEOaHHUSI
PesepBHeIit ypok. O600IICHHE 1
164 CHCTEeMAaTH3aI1s 3HAHUHW 110 TEME bubmuorexa [JOK
"MexaHU4eCKHe U https://m.eds00.ru/96a7a2dd
3JI€KTPOMArHUTHbHIE BOJIHBI"
165 | cnoremmmsanen el v Batmonesa LIOK
" " . https://m.edsoo.ru/52ad1603
Onrtuka
HNotrosas npoMexyroyHas
166 aTrTecTaius. bubmuorexa [IOK
O0001IEeHNE U CUCTEMATU3 AL https://m.edsoo.ru/5beclc65
3HaHuii o teme "OcHoBbl CTO"
PesepBHelii ypok. O60011eHNE U
167 CUCTEMaTH3alUs 3HAHUM 110 TEME bubnnorexa [IOK
"KopmycKynsspHO-BOJIHOBO https://m.edsoo.ru/f7¢59d38
ayanu3m"
P i .
€3epBHBIN YPOK O606111€Hne u BuGiorexa LIOK
168 cUcTeMaTH3alvs 3HaHUH 110 TeMe

"®uszuka atoma"

https://m.edsoo.ru/1f511654
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PesepBHelit ypok. O600IICHNE 1

169 CHCTEMaTH3alMs 3HaHUH 110 TeMe 1 but6mmoreka [IOK
"®du3nka aTOMHOTO S1/Ipa U https://m.edso0.ru/905c5ce0
3JIEMEHTapHBIX YaCTHIL"
170 coerevmisagin swami o reve 1 BiGamorera LIOK
" . " https://m.edsoo.ru/2bffb94c
DIeMeHTHI aCTPODU3UKH
OBLIEE KOJIMYECTBO YACOB I10 170 6 16

[NPOIT'PAMME
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MPOBEPSEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI 10 KJIACC

Kon
MpoBePsSIEMOr0
pe3yJibTara

IIpoBepsieMble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHOI POrpaMMbl CpelHero 001ero 00pa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha MpUMEpPaxX poiib U MECTO (PU3UKH B (POPMUPOBAHUU
COBPEMEHHOIN Hay4YHOW KapTHUHBI MHPA, B Pa3BUTHH COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHH, B IPAKTHUYECKOU AEATEIBHOCTH JIFOIEU

10.2

YYUTHIBATh TPAHUIBI MPUMEHEHUS HW3YYCHHBIX (PU3NYECKUX MOJICIICH:
MaTepuagbHas TOUKa, MHeplualbHas CUCTeMa OTCUYETa, aOCOMIOTHO TBEPI0E
TEJO0, UACAITBHBIN Ia3; MOJCIIN CTPOCHUS ra30B, )KUIAKOCTEH U TBEPIBIX TET,
TOUYCYHBIN NIEKTPUUECKUM 3aps]l — PU pelieHnH HU3HNUECKUX 3a1a4

10.3

PacnioznaBatek pusnueckue siBieHUs (IIPOIECChl) U OOBICHATH MX Ha OCHOBE
3aKOHOB MEXAaHWKH, MOJEKYISIPHO-KHHETHUECKOH TEOPHUH  CTPOCHHUS
BEIIECTBA M DJIEKTPOJMHAMMKH: PABHOMEPHOE M PaBHOYCKOPEHHOE
NpsIMOJIMHEHOE JBMKEHHE, CBOOOJHOE TMAaJeHUE TeJ, JABI)KEHUE IO
OKpPY>KHOCTH, WHEpLus, B3aumojeiictBue Tten; aupdysus, OGpoyHOBCKOE
JBUKEHHE, CTPOCHHE KHUJIKOCTEH U TBEPABIX TEN, U3MEHEHUE 00BEMa Tem
MpU HarpeBaHuu (OXJIAXKIEHUHU), TEIUIOBOE pPABHOBECHE, WCIAPEHUE,
KOHJCHCAIINS, TNIABJICHHUE, KPUCTAJUIU3AIMS, KATICHUE, BIaXKHOCTh BO3AyXa,
MOBBIIICHHE IaBJICHUS ra3a MPHU ero HarpeBaHUM B 3aKPBITOM COCY/E, CBSI3b
MEXIy mapaMeTpaMH COCTOSHHS ra3a B M30IPOIeccax; IEKTPU3AUS Tel,
B3aMMO/ICHCTBUE 3apsI10B

104

OnuceiBaTh MEXaHUUYECKOE JABUKEHUE, UCIIONIb3Ys (PU3UUECKHE BEIUYUHBI:
KOOpJMHATa, MyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUa,
UMITYJIbC ~ Tella, KUHETHUYECKas »SHEprus, NOTCHLIHAIbHAS JHEprus,
MexaHHuyecKas paboTa, MEXaHUYECKasi MOIIIHOCTb; ITPH ONMHMCAHUU IPABUIIBHO
TPaKTOBATh GU3MUYECKUN CMBICIT UCTIONB3YEMbBIX BETTUYUH, UX 0003HAUCHUS U
€AMHULIBI, HaXOAWThb (OPMYJbl, CBS3BIBAIOIINE JIaHHYIO (U3HUYECKYIO
BEJIMYUHY C JIPYTUMU BETUUYMHAMU

10.5

OnuceBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€JI U TEIUIOBLIC SIBJICHUSA,
UCTIONB3Ysl (U3NYECKHE BEIMYMHBI: JaBIICHHE ra3a, TeMIepaTypa, CpeIHss
KHHETHUYCCKasd OHCPIrus Xa0THUYCCKOI'O ABHUXKCHUSA MOJICKYII,
CpeIHEKBaIpaTUYHAsI CKOPOCTh MOJICKYJI, KOJIMYECTBO TETUIOTHI, BHYTPEHHSIS
sHeprusi, pabora raza, KOAXQ(HUIMEHT IMOJIE3HOTO IEHUCTBUS TEIJIOBOTO
JBUTATENS; NPU ONUCAHUM NPABWIBHO TPAKTOBAaTh (PU3MUECKUI CMBICIT
UCTIOJIb3yEMBIX BEJTMUUH, UX 0003HAUCHUS U IUHUIIBI, HAXOAUTH OPMYJIBI,
CBA3BIBAIOIIUC TAHHYIO (1)I/I3I/I‘-I€CKyIO BCJIMYMHY C APYIr'UMHU BCIIMUMHAM

10.6

OnuceiBaTh  M3yYEHHBIE  DJIGKTPUYECKHE  CBOMCTBAa  BEIECTBA WU
AJIEKTPUYECKHUE SIBICHUS (TIPOLECCHI), UCHONb3Yysl (DU3UYECKHE BETUUMHBI:
ANEKTPUYECKUN 3apsifl, JJEKTPUYECKOE II0JIe, HAMPSKEHHOCTh IOJIS,
IIOTEHIMAJ, PA3HOCTh ITOTEHIMAJIOB; IIPX ONIMCAHNUHU NPABWIBHO TPAKTOBATH
(bu3MYECKUN CMBICI UCTIONIB3yEMbIX BEJIMYMH, UX 0003HAUCHUS U €TUHUIIBL;
yKa3bIBaTh (DOPMYIbI, CBSA3BIBAIOIINE JaHHYIO (PU3UYECKYI0 BEIMYUHY C
JpYrUMU BeJIMYMHAMU
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10.7

aHATM3UPOBATH (PU3UUECKUE MPOLIECCHI U SIBICHUS, UCTIONB3Ys (pU3udecKue
3aKOHbl M TMPUHIUIBLI: 3aKOH BceMHupHOro TtsaroreHus, I, II u III 3axkoHbI
HrroTOHa, 3aK0H COXpaHEHHUsI MEXaHUYECKON YHEPTUH, 3aKOH COXPAHCHHUS

UMITYJIbCA, TPUHLMUI CYNEPNO3ULUU  CHJI, MPUHLOUI PaBHOIPABUSA
MHEPLMAIBHBIX CHCTEM OTCUETA; MOJIEKYJSIPHO-KHUHETHYECKYIO TEOPHIO
CTPOCHMsI BELIECTBA, Ta30BBIE 3aKOHBI, CBS3b CPEOHEH KHHETUYECKOU
SHEPIHU TEIUIOBOTO JIBWKEHHS MOJIEKYJ C aOCONIOTHOH TeMIepaTypoi,
IIEPBBIN 3aKOH TEPMOJUHAMMKY; 3aKOH COXPAaHEHUs 3JIEKTPUUECKOr0 3aps/ia,
3akoH KyroHa; mpu 3ToM pa3indarth CJI0BECHYIO (OPMYIHPOBKY 3aKOHA, €T0
MaTeMaTU4eCKOe  BBIpaXEHHWE M ycloBHi  (TpaHMIbI,  00IacTH)
IIPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC NPUHIMIBI JIEHCTBHS MAallWH, NPUOOPOB U
TEXHUYECKHX  YCTPOWMCTB;  pa3jinyaTh yCJIOBUS HUX  0O€30MacHOro
HCIIOJIB30BAaHNUs B [IOBCEITHEBHOM KU3HU

10.9

BrimmonasaTs OKCIICPUMCHTBI IO HCCICAOBAHHIO (1)I/I3I/I‘-I€CKI/IX SIBJICHUU U
mponeccCoB € UCIOJB30BAHUCM IIPAMBIX U KOCBCHHBIX I/ISMepeHI/II\/'I; IIpu 5TOM
dbopmynupoBaTh podemMy (3a1ady) U TUIIOTE3Y Yy4eOHOTO SKCIEPUMEHTA,
coOupaTh YCTAHOBKY M3 MPEII0KEHHOTO 000PYI0BAHHSI, TPOBOJAHUTH OIIBIT U
(bopMyYITHPOBAThH BHIBOJIBI

10.10

OCYH_[CCTBJ'ISITB IIPsAMBIC 1 KOCBCHHBIC U3MEPCHUA (1)I/I3I/I‘ICCKI/IX BCJIMYUH; ITPU
9TOM BI>I6I/IpaTL ONTUMAJIBHBIH  CIIOCO0 U3MCPCHHUA U HUCIOJb30BATH
HU3BCCTHBIC MCTOJbI OICHKH HOFpCIlIHOCTGfI HSMepeHI/Iﬁ

10.11

HccnenoBaTh  3aBUCUMOCTH  MEXAY (U3MYECKUMH  BEJIMYMHAMH  C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUN; TIPH ITOM KOHCTPYMPOBATH
YCTaHOBKY, (UKCUPOBATh  PE3YNbTaThl  IMOJTYYEHHOH  3aBHUCUMOCTH
(GU3UYECKUX BETWYMH B BUJIE TaOIUI] M TpaduKOB, AENaTh BBIBOJBI IO
pe3ynbTaTam UCCIe0BAHUS

10.12

CobmroiaTh mpaBuia 6€30MacHOro TpyAa MPU NPOBEACHUH UCCIEAOBAHUN B
paMKax y4eOHOTr0 IKCIIEPUMEHTa, YUeOHO-HCCIIeIOBATEILCKON M MMPOSKTHON
NEATETHbHOCTH C  HWCIOJB30BAaHUEM  HM3MEPHUTENBHBIX  YCTPOUCTB |
J1a00paTOPHOTO 00OPYTOBAHUS

10.13

Pemate pacu€rtHBle 3amaun ¢ SABHO 3aJaHHOM (PU3UUYECKOW MOJEIbIO,
I/ICHOJIB?)ySI (I)I/I3I/I‘-IGCKI/IC 3aKOHBI U HpI/IHI_[I/IHBI; Ha OCHOBC aHaJIn3a YCJIOBI/IH
3a/1a4¥ BEIOUpATh (PU3UUECKYIO0 MOJIETb, BELICTSATH PU3NIECKUE BEIUYMHBI U
(hopmysbl, HEOOXOIUMBIE JIJIsl €€ PeIIeHUsI, POBOAUTH PACUETHI U OLICHUBATH
peaJIBHOCTb HOHY‘IGHHOF O 3HAYCHUA (I)I/ISI/I‘-IQCKOI\/'I BCJIMYMHBI

10.14

Pemate Ka4eCTBEHHBIC 3a/1a4M: BBICTpanBaTh JIOTUYECKHU
HEMPOTUBOPEUMBYIO IEMOYKY PACCYXICHHI C OMNOpOM Ha H3YYEHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SABICHUS

10.15

Hcnonp3oBaTh  mpu  pemieHHMH  y4yeOHBIX  3aJad  COBPEMEHHBIC
MH(GOpMAlIMOHHBIE  TEXHOJOTHMU  JUIsl  TIOUCKAa, CTPYKTYpPHUpPOBaHUS,
UHTEpIpeTallud M MpeJICTaBIeHUs] Y4eOHOW M  HAy4YHO-TIOMYJSPHOM
uHbOpMallMK, TOJIYYEHHON U3 PA3JIMYHBIX MCTOYHUKOB; KPUTHUYECKH
aHaTM3UPOBATh MOJTYyIaEMYIO HH(OPMAIHIO
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10.16

[TpuBOANTH MPUMEPHI BKJIaZIa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, 00BICHEHHE MPOLIECCOB OKPYXKAIOILEr0 MUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUI

10.17

Hcnons30BaTh TEOpETUYECKHUE 3HAHUS MO (PU3UKE B TIOBCEIHEBHOM JKU3HH
nast obecrieueHuss OE€30MACHOCTH TpH  OOpalieHHH ¢ TpudopaMu U
TEXHUYECKHUMH YCTPOWCTBAMH, JJISI COXPAHCHHS 370POBbSI H COOJIOJCHUS
HOPM DKOJIOTUYECKOTO TIOBEJICHUS B OKPY>KaIoIIeH cpesie

10.18

PaGorate B rpymnme C BBINOJIHEHWEM pPa3IUYHBIX COIMABHBIX POJIeH,
MJIAHUPOBATH PabOTY TPYIIIIBI, PAIIMOHATBHO PACTIPEACIISATh 00SI3aHHOCTH U

IJIaHUPOBATh JACATCIBHOCTH B HCECTAHAAPTHLIX CHUTyallUAX, aACKBATHO
OLICHHMBATh BKJIAQJ KaXJOr0 M3 YYaCTHUKOB TPYMONbl B pEIICHUE
paccMaTpuBaeMoi poOIeMbl

11 KIIACC

Kon
MpoBePsSIeMOro
pe3yJibTara

IIpoBepsieMble MpeIMeTHbIE Pe3y.JIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpamMMbl CpeHero 001ero 00pa3zoBaHus

111

JleMOHCTpHpOBaTh HA MPUMEPAX POIb U MeCTO (PU3UKU B (HOPMHUPOBAHHUH
COBPEMEHHOIN Hay4YHOW KapTUHBI MHUPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU
U TEXHOJOTHM, B NPAKTHUYECKOW JEATEIBHOCTH JIOJEH, LIEJIOCTHOCTh M
€AMHCTBO (PU3NYECKOM KapTUHBI MUpa

11.2

Y4uThIBaTh TpaHUIBl TPUMEHEHUS HW3YUYEHHBIX (U3MUYECKUX MOJENICH:
TOYEYHBIN JIEKTPUUECKUN 3apsif, sAepHas MOJEIb aTOMa, HYKJIOHHAs

MOZCJIb aTOMHOTI'O siApa MMpHu pCLIICHUN (1)I/I3I/IIICCKI/IX 3aJga4

11.3

Pacnio3znaBats pusndeckne siBeHus (IPOIiecchl) 1 OOBSICHATH UX HA OCHOBE
3aKOHOB JJIGKTPOJMHAMUKA W KBAaHTOBOW (DU3WKU: DIEKTpUYECKas
POBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSA
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAS MHAYKIHA, eiicTBUE
MarHWTHOTO TOJIi Ha TPOBOJAHMK C TOKOM U JBIDKYIIUICS 3apin,
AIIEKTPOMArHUTHBIE KOJICOAHUs M BOJIHBI, IPSIMOJIMHEHHOE PacIpOCTPaHEHUE
CBETa, OTpaXeHWe, TMpelioMIieHHe, uHTephepeHuus, audpakuus Wu
NOJISIpU3aLUsl  CBETa, JUCHEpCHs CBeTa, (OTOIIEKTpUUeCKud 3PPext
(botoaddexT), cBeTOBOE NaBICHNE, BOSHUKHOBEHNUE JTUHEHYATOTO CTIEKTpa
aToMma BOJOpPOJA, ECTECTBEHHAS U MICKYCCTBEHHAs PaJHOaKTHBHOCTb
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11.4

OnuceBaTh HN3YYCHHBIC CBOMCTBA BCIIIECTBA (BJIGKTpI/I‘-IGCKI/Ie, MAar"HuTHBIC,
ONTUYECKUE, OJIEKTPUUECKYI0 TMPOBOJMMOCTb pPa3IUYHBIX Cpel) H
AJIEKTPOMArHUTHBIE  SIBICHUS  (NIPOIECCHI), HCIONB3YyS  (pu3mueckue
BEJIMYMHBI: JIEKTPUUECKUI 3apsif], CUiIa TOKa, SJIEKTPUUECKOE HANIPSKEHUE,
AIEKTPUIECKOE COMMPOTUBIICHNE, Pa3HOCTH MoTeHIanoB, J/[C, paboTa Toka,
HHAYKIOHUA MAaraHuTHOI'O I10JIsA, CHUJIa AMHepa, cujia HopeHua, HHAYKTUBHOCTDH
KaTYILIKH, SHEPT U SJICKTPUUECKOTO U MAaTHUTHOTO TMOJIeH, IEPUO]T U YacTOTa
KoJieOaHui B KOJeOATEIPHOM KOHTYpE, 3apsii M CHJa TOKa B MPOIECCe
TapMOHHYECKHUX DJIEKTPOMArHUTHBIX KoJieOaHUW, POKYCHOE pacCcTOsSHUE U
ONTHUYECKass CWia JHMH3bL, TpPHU ONHCAHWU TPABUIBHO TPaKTOBATh
(1)I/I3I/I‘{€CKI/H>'I CMBICJI UCITIOJIB3YCMBIX BCIIMYHUH, UX 0003HaueHusa u CAUHUIIBI,
yKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BEIHUUHY C
APpYruMu BCJIMUYMHaAMU

115

OnuceiBaTh M3Y4YEHHbIE KBAHTOBBIE SIBJIEHHUS W IPOLECCHI, HCIOJIB3YS
¢u3nvecKkre BEJIMYUHBL: CKOPOCTh 3JEKTPOMATrHUTHBIX BOJIH, JITMHA BOJIHBI
1 4acTOTa CBETA, SHEPTUsl U UMITYJIbC (POTOHA, IEPUO/T [TOJIypaciiaja, dHeprus
CBSI3M aTOMHBIX SiI€p; IPU OMMCAHUM NMPABUIBHO TPAKTOBATh (PU3MUECKHIA
CMBICJI MCIIOJIb3YEMBIX BEJIMYUH, UX 0003HAYEHUs M €IMHUIIbI;, yKa3blBaTh
(bopMyInbl, CBS3BIBAIOIINE MAHHYIO (U3NYECKYIO0 BEIMYUHY C JIPYTUMHU
BEJIMYMHAMH, BBIYUCIIATh 3HAaYEHUE (PU3NUECKOM BETMUUHbI

11.6

AHaJ'II/I3I/IpOBaTB (bl/ISI/ILICCKI/Ie MMpOUCCChI U SABJICHUA, UCIIOJIb3YA (1)I/ISI/ILIeCKI/IC

3aKOHbl W MNpUHUMIBL: 3akoH Owa, 3aKOHBI MOCJIENOBATEIbHOIO MU
HapajieNIbHOrO0 COEAMHEHUs TPOBOIHUKOB, 3aK0H Jlxoyins — JleHna, 3akoH
3JIEKTPOMArHUTHOM MHAYKIUH, 3aKOH MPSIMOJIMHEHHOIO pacripoCTpaHeHHs
CBETa, 3aKOHBI OTPAa)KEHUSI CBETA, 3aKOHBI MPEJIOMIICHHS CBETA, YpaBHEHUE
OiHmTeiiHa a1 QoTodPdeKTa, 3aKOH COXPAHEHUS SHEPruH, 3aKOH
COXPAHEHMs MMITYJIbCA, 3aKOH COXPAHEHMs 3JIEKTPHUUECKOro 3apsja, 3aKOH
COXpaHEHMs MacCOBOIO 4YMCJA, MOCTynIaTshl bopa, 3aKOH pagHOaKTHBHOIO
pacmaja; Ipu 3TOM pPa3jInyaTh CJIOBECHYI (HDOPMYIHUPOBKY 3aKOHA, €ro
MaTeMaTUYEeCKOE  BbIpaX€HHWE UM YCJIOBUA  (FpaHULbI,  00JIACTH)
IIPUMEHUMOCTH

11.7

OnpenendaTb HampaBlIeHHME BEKTOpAa HMHIYKUMM  MArHUTHOTO  MOJS
MIPOBOJIHUKA C TOKOM, CHJIBI AMIiepa u cuiibl JlopeHia

11.8

CrpouTh M ONHMCHIBATH H300pakeHHE, CO3/1aBa€MOE IJIOCKUM 3€pKalioM,
TOHKOU JIMH30H1

11.9

BBIMONHATE AKCIIEPUMEHTHI 10 HCCIICOBAHUIO (DH3MUECKUX SIBICHUH W
MIPOIIECCOB C MCIIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHUI; TIPH STOM
dbopMynupoBath mpodiemy (3afady) U TUIOTE3Y Y4eOHOT0 SKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIOKEHHOTO 000PYI0BaHUSs, TPOBOIUTH OIIBIT U
(bOpMyITUPOBATH BHIBOIBI

11.10

Ocy1ecTBIATh MPSIMble M KOCBEHHBIE H3MEPEHUS (PU3MUECKUX BETTMUUH; IPU
TOM BBIOMPAaTh ONTUMAJbHBIM CcHOCOO M3MEpeHHs U HUCIOJIb30BaTh
U3BECTHBIE METO/IbI OLICHKH IIOTPEIIHOCTEN U3MEPEHUI

88




11.11

HccnenoBaTh 3aBUCUMOCTH (DU3MYECKHX BEIHYMH C HCIOJIH30BAaHUEM
MPSIMBIX U3MEPEHHI; MPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH
PE3yIbTaThI MOTYYCHHON 3aBUCUMOCTH (DH3NIECKUX BEIIMYMH B BHJIC TAOJIHIIT
U TpauKOB, IeNaTh BBIBOABI IO pe3yabTaTaM HCCIEI0BaHUS

11.12

Co0uroaTh paBmiia 6E30MacHOTO TPY/Ia MPU MPOBEICHUH HCCIICIOBAaHU B
paMKax y4eOHOTr0 IKCIIEpUMEHTa, YUeOHO-HCCIIeI0BATEILCKON M MMPOSKTHON
NEATETHbHOCTH C  HWCIOJNB30BAaHUEM  HM3MEPHUTENBHBIX  YCTPOICTB H
J1a00paTOPHOTO 0OOPYTOBAHUS

11.13

Pemate pacuéTtHBle 3amauM ¢ SBHO 3aJaHHON (U3UYECKON MOJIETBIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MIPHUHIIMIIBI; HA OCHOBE aHANN3a YCIOBUS
3a/1auu BEIOMpATh (PU3UIECKYIO MOJIEITb, BBIICIATh (DU3NUECKUE BETUIUHBI U
(bopMyITbl, HEOOXOAMMBIE JUTSI €€ PEeIICHUS, TIPOBOIUTE PACUETHI 1 OIICHUBATH
PEaNbHOCTH MOTYYEHHOTO 3HaYeHUS (PU3NIECKOM BETUIUHBI

11.14

Pematp KauyeCTBEHHbBIC 3aJauu: BBICTpauBaTh JIOTUYECKHU
HEMPOTHUBOPEUYUBYIO IIETIOYKY PACCYXKICHHM C OMOpod Ha H3yYEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHUE SIBICHUS

11.15

Hcnonb3oBaTh  IpU  pelIeHUH  y4eOHBIX  3aJad  COBPEMEHHBIC
MHPOPMALIMOHHBIE  TEXHOJIOTMM  JJIi  TOWCKA, CTPYKTYpHUPOBAHMUS,
UHTEpIpEeTallud M MpeJCTaBlIeHUs] Y4eOHOW M  HAy4HO-TIOMYJSPHOM
uH(bOpMallMY, TMOJYYEHHONM U3 PA3JIMUYHBIX MCTOYHUKOB; KPUTHYECKH
aHaJM3UPOBATh MOJTYyIaEMYIO HH(OPMAIHIO

11.16

OOBSICHATh TPHUHILMUIBI JCHCTBUS MAIIUH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB; pa3iaudaTh YCIOBUS WX OE30MacHOTO WCIOIb30BaHUS B
HOBCEIHEBHOU KU3HU

11.17

[TpuBOANTE MpUMEpPHI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHHE IPOIECCOB OKPYXKAIOUIETO MHUpA, B
pa3BUTHE TEXHUKU U TEXHOJIOT Ul

11.18

Hcnons30BaTh TCOPCTUUCCKUC 3HAHUA 110 (bI/I3I/II(e B IIOBCEIHEBHOM KHU3HU

g obecrieyeHuss 0O€30MACHOCTH MpH  OOpallleHMd ¢ OpubopamMu |
TEXHUYECKUMHU YCTPOMCTBAMHU, AJI COXpPaHEHHs 37A0POBbsi U COOJIOICHUS
HOPM DKOJIOTMYECKOTO TIOBEJICHUS B OKPY’KAIOLIEN cpefie

11.19

PaGorate B rpymnme ¢ BBHIMOTHEHHEM PAa3IHYHBIX COLMUATBHBIX POJICH,
IJIAHUPOBATH PabOTy TPYNIIBI, PAITMOHAIIBHO PAaCHPENesATh 00sI3aHHOCTH U
MJIaHUPOBATh JACATCIBHOCTH B HCECTAHAAPTHBIX CUTyalUAX, aJCKBATHO
OLICHMBATh BKJIQJ KaXXJOTO M3 YYACTHUKOB TPYyNNbl B PEIICHHUE
paccMaTpuBaeMoi poOIeMbl
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
pa3nena

Kox nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

1

OU3NKA U

METO/IbIl HAYUHOI'O [IO3HAHUA

1.1

duzuka — HaykKa O HIpHUpOAC. HayLIHBIC MCTOAbI
IIO3HAaHUWA OKPYKAroMEro Mrupa. Pons OKCIICPUMCHTA
" TCOpHUU B IPOLECCC MO3HAHUA ITPUPOJEI.

DKCHepUMEHT B PU3UKE

1.2

MoaenvupoBanue (bU3UIECKUX SIBJICHUN Hu
npoueccoB. Hayuynele rumoressl. @usznueckue
3aKOHBl M TEOpUU. ['paHUIBl NPUMEHUMOCTH
¢usnyecknx 3akoHoB. [Ipuniun coorBercTBUs. Poib
u MecTo (pU3MKM B (POPMHUPOBAHUM COBPEMEHHON
HAay4YHOW KapTUHBI MUPA, B

HpaKTquCKOﬁ JIEATEIbHOCTH TI0ASH

MEXAHHWKA

2.1

H#iHPar#t##KUHEMATHUKA

211

Mexanuueckoe JIBYDKEHUE. OTHOCHUTEILHOCTh
MEXAaHUYCCKOT'O ABUXXCHUS. CI/ICTeMa OTC‘IéTa.

TpaekTopus

212

[lepememnienue, CKOpOCTh (CpeAHsisi  CKOPOCTb,
MTHOBEHHAs CKOPOCTh) U YCKOPEHHE MaTepUaIbHOMN
TOYKH, UX MPOEKIMH HA OCH CHUCTEMBI KOOpPJIUHAT.
CrnosxeHue nepeMenieHni U CI0KEHUE CKOPOCTEH

2.1.3

PaBHOMEpHOE M PAaBHOYCKOPEHHOE IMPSIMOJIMHENHOE
nBwkeHue. I'papuku  3aBUCUMOCTH  KOOpPJMHAT,
CKOPOCTH, YCKOpPEHHs, NyTH M MepeMelleHus
MaTepPHUAILHOU TOUKHU OT BpEMEHU

214

CBoOogHoOe majieHne. Y CKopeHrue CBOOOTHOTO
HaJxeHus

2.15

Kpusonunelinoe JIBUJKECHHE. PaBHOMEpHOE
JBUKEHHE MAaTepPUAIbHON TOYKU IO OKPY>KHOCTH.
VYrioBas CKOpOCTb, JIMHEHHAsT CKOpOCTh. [lepuon u
yacToTa. LleHTpocTpeMUTEIBbHOE YCKOPEHUE

2.1.6

TexHuueckue YCTpOﬁCTBaI CIIMAOMETpP, ABHUIKCHUC
CHapsAa0B, HCIIHBIC U pCMEHHBIC IIE€pCaAaAIN

2.1.7

[Ipaktuueckue paboTel. M3MepeHue MrHOBEHHOMN
ckopocTH. MccieoBaHHEe COOTHOILIEHUSI MEXIY
IIyTSIMH, PO IEHHBIMU TEJIOM 3a
MOCJIeI0BATENIbHBIE PABHBIE MPOMEKYTKH BPEMEHH
IIpU PABHOYCKOPEHHOM JIBMDKEHUM C HavaJbHOU
CKOPOCTBIO, paBHOW Hym0. M3ydeHue NBMKCHHS
mapukKa B BA3KOW XKUAKOCTH. V3ydeHue NBMKEHUS
Tesa, OpOIIEHHOTO TOPU30HTAITEHO
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2.2 JMHAMUKA

221 [Tpunuun otHocuTenbHOCTH ['anmiesd. [lepBrlii 3aK0oH
HeroTona. MHepunanpHble CUCTEMBI OTCUETA

2.2.2 Macca tena. Cuna. [IpuHIUTT CYyTIEPIIO3UITIN CHUIT

2.2.3 Bropoii 3akon HetoToHa 1151 MaTepHaIbHON TOYKH B
uHepuuanpHoil cucteme orcuéra (MCO). Tpetwit
3akoH HploTOHA 1711 MaTepHaIbHBIX TOYEK

2.2.4 3akOH BCEMHUPHOro TAroteHus. Cuiia TSHKECTH.
[TepBas kocMu4eckasi CKOpocTb. Bec tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka

2.2.6 Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHus
CKOJIB)KEHUS U cuiia TpeHus mnokos. Koapduument
TpeHus. Cusa COpoTHBIICHUS IPU IBUXKEHUU TENa B
KHUJIKOCTH WJIU Ta3e

2.2.7 IloctynarenpHOE W BpallaTeIbHOE  JIBHIKEHUE
a0COJIIOTHO TBEPIOTO TeJa

2.2.8 MoMEHT CHJIBl OTHOCUTEIBFHO OcH BpareHus. [neuo
cuibl. YcnoBus paBHoBecHs TBEpaoro tena B MCO

2.2.9 TexHu4eckue ycTpoicTBa: MOAMUITHUKY, JBUKEHUE
MCKYCCTBEHHBIX CITyTHHKOB

2.2.10 [lpaktuyeckne paboTbl. M3ydeHue  JIBUXKEHUS
Opycka M0 HAaKJIIOHHOHM TUIOCKOCTH IO/ JeHCTBHEM
HECKOJIBKUX CHII. VMccienoBanne 3aBUCHMOCTH CHIT
yIOpPYrocTH, BO3HUKAOUIMX B jAedopMupyemoit
NpY)XWHE W PE3MHOBOM 00pasie, OT BEIHMYHHBI HX
nepopmanuu. VccienoBanue ycioBUl paBHOBECHS
TBEPJIOrO TeJa, UMEIOLIETr0 OCh BPALLICHHS

2.3 3AKOHbI COXPAHEHUNA B MEXAHUKE
2.3.1 Nmnynec  mMatepuanbHOM TOYKH,
CHUCTEMBbI MaTepUAIbHBIX TOUEK. IMITyIIbC CHITBI

U U3MEHEHUE UMITyJIbca Tela

2.3.2 3akoH coxpanenus ummynbca B UCO. PeaktuBHOE
JBU)KEHUE

2.3.3 Pabota cuibl

234 MouHoCTb CrIbI

2.35 Kunerndeckass »Heprusi MaTepuanbHONM  TOYKH.
TeopemMao KHHETUYECKOI SHEPrUH

2.3.6 IlorenunansHas sHeprus. [loTeHunanbHas sHeprus

yrapyro 1e(GopMHUpPOBaHHON MPYKHUHBI.
[ToTeHumanbHast HEPTHs TeNa BOIN3U TTOBEPXHOCTH

Semin
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2.3.7

[loreHunanpHble U HENOTEHLMAIbHBIE CUJIbL. CBS3b
paboOThl HENOTEHUMAJIbHBIX CHI C W3MEHEHUEM
MEXaHUYECKOM HHEPruu CUCTEMBI TeJ. 3aKOH
COXpaHEHMs MEXaHUYECKOI SHepruu

2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHHUS

2.3.9 TexHuueckne  yCTpOMCTBa:  JBUJKEHHE  PAaKeT,
BOJIOMET, KOTIEp, MPYKUHHBIH MUCTOJIET

2.3.10 [IpakTueckue pabotsl. M3yueHue cBsi3u ckopocTen

Ten npu HeynpyroMm ynape. MccnenoBanue cBs3u
paboOTHI CHIIBI C UBMEHEHUEM MEXaHUIECKOM

SHEpPruu Tena

MOJIEKYJISIPHASA ®U3UKA 1 TEPMOJIMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

3.11

OcHoBHbIE ITOJIOKEHUA MOJIEKYIIIPHO-
KHHETUYeCKOW Teopuu. BpoyHOBCKOE IBUKEHHE.
Hudbdy3usa. Xapakrep ABHKCHHS U B3aUMOJICHCTBUS
YACTHII BEIIECTBA

3.1.2

Mopenu cTpoeHus ra30B, KUIKOCTEN U TBEPABIX TEI
U OOBICHEHME CBOICTB BELIECTBA HA OCHOBE ATHX
Mojeneu

3.1.3

Macca MOJIEKYJL. KomuuectBo BeIleCTBa.
[Tocrosinnast ABoranpo

3.14

TermoBoe  paBHOBecue. Temmeparypa u €€
n3Mepenue. [kana remneparyp Llenscus

3.15

MO)IGJ'IB nacaJbHOI0O Trasa. OcHOBHOE YpPaBHCHHUC
MOHCKYHﬂpHO'KHHGTH‘ICCKOﬁ TCOpHUU HACAIBHOTO
rasa

3.1.6

AOconroTHas TeMIeparypa Kak Mepa cpeaHen
KMHETUYECKOM HHEPruu  TEIUIOBOTO  JBM)KEHUS
yactul rasa. [llkana remneparyp KenbBuna

3.1.7

Vpasnenue Knaneiipona — Menneneena. 3aKoH
JanbToHa

3.18

I"a3oBble 3aK0HBI. M30Mporieccs! B HAEAIbHOM Ia3e C
MIOCTOSTHHBIM KOJIMYECTBOM BEILECTBA: H30TEPMa,
n30xopa, u3obapa

3.19

TexHUYeCKUe yCTpOCTBA: TEPMOMETP, OAPOMETP

3.1.10

[IpakTuaeckue paboTsl. I3MepeHue mMacchl BO3ayxa
B KJIacCHOH koMHate. McciienoBaHue 3aBUCHUMOCTH
MEXKy MapaMeTpaMu COCTOSIHUS Pa3peKeHHOT0 ra3a

3.2

OCHOBbI TEPMOJIMHAMUKA
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3.2.1

TepmonuHamuueckas cucTeMma.
BryTpeHHss SHEprus TepMOIUHAMUYECKON
CHUCTEMBI U CIIOCOOBI €€ U3MEHEHUS

3.2.2

KomnyectBo Temnmotel u  pabora. BryTpeHHAS
SHEprus 0JJHOATOMHOI'O UJEaJbHOI0 rasa

3.2.3

Bunnr TEIUIONEPEeIauH: TEIJIONPOBOJHOCTb,
KOHBEKIHMA, U3JIydyeHHe. TermtoéMKOCTh  Tela.
VYnenbHas TEIUIOEMKOCTE BellecTBa. Pacyér

KOJIMYCCTBA TCIUIOTHI IIPHU TCILJIONEpEaaUC

3.24

IlepBbi  3ak0H TepMoauHaMuku. lIpumenenue
IIEPBOr0 3aKOHA TEPMOJHMHAMUKH K M3OIPOLIECCAM.
I'padmuueckas unTepnperanus padboThl ra3a

3.2.5

Tenioswie MAaIlIUHBI. [TpuHIMTIBL NeucTBUA
TEIUIOBbIX MamuH. [IpeoOpa3zoBaHusi SHepruu B
TEIJIOBBIX MammHax. Ko3puuueHt mosie3Horo
nenictBus (nanee — KIIJI) treruioBoit Mmammnbl. [{uki
Kapno u ero KII/|

3.2.6

Bropoii 3akon Tepmonunamuku. HeobpatumocTts

MpoLeccoB B npupoje. TeruioBble JABUTaTENH.
DKojorudeckue npoOaemMbl TEMIOIHEPIETUKH

3.2.7

TexHuueckrue yCTpOMCTBA: JBUTraTElb BHYTPEHHETO
CropaHusi, OBITOBOM XOJOIUILHUK, KOHTUIIUOHED

3.2.8

[IpakTrueckue paboTHI. N3mepenue
YAEIBHOMN TEMIIOEMKOCTH

3.3

AT'PET’ATHBIE COCTOAHMA BEILECBA. ®A30BbIE IIEPEXO/IbI

331

[NapooOpazoBanre W KoHAeHcanws. VcmapeHue u
KATIEHWE. YJenpHas TemioTa MapooOpa3oBaHMUS.
3aBUCHUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS

3.3.2

AOCOIIOTHAS ¥ OTHOCUTENbHAS BIAXXHOCTh BO3JyXa.
Haceiennslii map

3.3.3

TBépnoe teno. Kpucrannnyeckue u amopdHsbIe Tena.
AHM30TpONIUSL  CBOWMCTB  KpHUCTauioB. Kujakue
kpuctasibl. COBpeMEHHbIE MaTEepUAIbI

3.34

[InaBnenue u Kpucramusauus. YenbHas TEILIOTa
miasneHus. Cyonumanus

3.35

VYpaBHeHue TerioBoro 6ananca

3.3.6

TexHuueckue YCTPOUCTBA: TUTPOMETP u
NCUXPOMCTP, KAJIOPUMETP, TCXHOJIOTHU ITOJIYYCHHUA
COBPEMEHHBIX MaTepUajoB, B TOM YHUCIIE

HaHOMAaTCprajaIoB, 1 HAHOTCXHOJIOTHHU

3.3.7

HpaKTI/ILICCKI/Ie pa6OTBI. HBMCpeHI/Ie BJIA)KHOCTHU
BO3ayXxa

SJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA
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411

DrnekTpusanus Tei. DIeKTpuueckuit 3apsa. /Isa suaa
AJNEKTPUUYECKUX 3apsIIOB

41.2 [IpoBOIHMKY, TUBIEKTPUKH U ITOTYTIPOBOAHUKA

4.1.3 3aK0oH COXpaHEHHUs IEKTPUIECKOTO 3apsiaa

414 B3aumopeiictBue 3apsinioB. 3akoH Kynona

4.1.5 DneKkTpuuecKoe ToJie. HanpspokéHHocTb
aNeKTpudecKoro noJis. [IpuHun cyneprno3uuu.
JlvHMH HATTPSHKEHHOCTH AJICKTPUYECKOTO TTOJISI

4.1.6 PaGora in AIEKTPOCTATHUECKOTO TOJISl.
[Torenuman. PazHocTe noTEeHIIMAIOB

4.1.7 [IpoBOOHUKM W  JOUAJIEKTPUKH B  MOCTOSSHHOM
AJIEKTPUUECKOM TToJie. JluanekTpuueckas
MIPOHHUIIAEMOCTh

4.1.8 OnexkTpoéMkocTh. KonaeHcaTop. DIEKTPOEMKOCTH
IUIOCKOTO KOHJEHCATOpa. DHEPrusl 3apsKEHHOTO
KOHJIeHcaTopa

4.1.9 Texauueckue YCTpOMCTBA: 3JIEKTPOCKOTI,
JEKTPOMETP, AIIEKTPOCTATUYECKAS 3aIuTa,
3a3eMJICHHE  JJIEKTPONpPUOOpPOB,  KOHJEHCATOD,
KCEPOKC, CTPYWHBIN IIPUHTEP

4.1.10 [Ipaktruueckue paboTHI. N3mepenue

NIEKTPOEMKOCTH KOH/IEHCATOPA

4.2

IIOCTOSTHHBIM SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJJAX

42.1 Vcnosus CYILIECTBOBAHMS IIOCTOSIHHOTO
ANEeKTpUYecKoro Toka. Mcrounuku Toka. Cuna Toka.
[TocTosiHHBINM TOK

4.2.2 Hanpspxenue. 3akon Oma 1715 yyacTka ey

4.2.3 DnexTpuyeckoe COIIPOTUBJICHUE.

VY aenpHOE CONPOTHBIIEHHE BELIECTBA

424 [TocnenoBarenbHOE, MapaJIEIbHOE, CMEIIAHHOE
COEJIMHEHUE NTPOBOIHUKOB

4.2.5 Pa6ora anexTpudeckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6 MONIHOCTB ANEKTPUIECKOTO TOKA

4.2.7 anekTponaBkymas cuna (mamee — OC) wu
BHYTPEHHEE CONPOTUBIIEHNE UCTOYHHUKA TOKA. 3aKOH
Oma jy1st ToJTHOM (3aMKHYTOM )
anekTpuueckoil nenu. Koporkoe 3ambikanue

4.2.8 DNIeKTpOHHAs TPOBOIUMOCTh TBEPIBIX METAILIOB.
3aBHCHMOCTh  COTPOTUBJICHHS  METAJUIOB  OT
Temrnepatypbl. CBepXIpOBOIUMOCTb

4.2.9 DNeKTpUYECKU TOK B BaKyyMe.

CBoliCcTBa 3JIEKTPOHHBIX ITY4YKOB
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4.2.10

[onynpoBonuuku. CoOCTBEHHAasE | TNPUMECHAs
MIPOBOAMMOCTh TOJYIPOBOAHUKOB. CBoMCTBa p-N
niepexoja. [lomynmpoBogHUKOBBIE TPHOOPHI

4211

DNEeKTpUYECKUM TOK B ANEKTPOJINTAX.
DNEKTPOIUTHYECKAS] JUCCOLUALINSA. DIEKTPOIIN3

4.2.12

DNeKTpUUYECKuil TOK B razax. CamMoCTOSATEIbHBIA U
HECAMOCTOSITENbHBI  pa3psin. Pa3znuunHble THITBI
CaMOCTOSTENBHOTO pa3psana. Monuus. [lnazma

4.2.13

TexHUuecKkrue yCTpOMCTBA: aMIEPMETP, BOJIBTMETP,
peocTaT, UICTOYHHUKU TOKA, IJICKTPOHAT'PCBATCIILHBIC
puoopHI, 3EKTPOOCBETUTEIHHBIE puOopHI,
TEPMOMETP CONPOTHUBIICHMs, BaKyyMHBIM JHOZ,
TEPMHCTOPHI ¥ POTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBBII\/'I JHUOJ, raJilbBaHHUKa

4.2.14

[Ipaktuueckue paboTel. M3ydeHue cmenaHHOTO
COEJIMHEHUS PE3UCTOPOB.

N3mepenne O/IC ncTouHNKA TOKA U €70 BHYTPEHHETO
conpotusnenusi. Habmonenue

QJICKTPOJIM3a

11 KJIACC

Kon
pa3aena

4

Koanposepsiemoro
3JIEeMEHTAa

HpOBepﬂeMbIe IJIEMEHTHI COACPKAHUSA

SJIEKTPOAMHAMUKA

MATI'HUTHOE ITOJIE. SJIEKTPOMATHUTHAS UHAYKIUA

4.3

43.1

TTocTostHHEBIE MAaTrHHUTEI. Bsaumogelicteue

IIOCTOSAHHBIX MAarHuTOB

4.3.2

MaruautHoe 1nose. BekTop MarHUTHOW WHIYKIIMH.
[Ipynnun cynepno3uunu. JIMHMM  MarHUTHOM
uHaykuuu. KaptuHa AMHUN MarHuTHON MHIYKUUU
IIOJIST IOCTOSIHHBIX MarHUTOB

4.3.3

MarnuTHoe 1oJsie MpoBoJHUKA ¢ TokoM. Kaptuna
JUHUM TOJNS JUIMHHOTO MPSIMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKHU C
tokoM. OnbIT Dpcrena. Bzaumoneiicteue

IMPOBOAHUKOB C TOKOM

434

Cuna Amnepa, €€ MOIYJb U HallpaBlieHUE

435

Cuna JlopeHua, €€ Moaynb M HampaBlICHHE.
JIBro>keHue 3apsyKeHHOM 4YacTHIbl B OJHOPOIHOM
MarHuTHOM noje. Pabota cuisl Jlopenia
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5.1

4.3.6

SIBnenue BHGKTPOMaFHHTHOﬁ UHAYKOHUH

4.3.7 [ToTok BekTOpa MarHUTHON MHAYKLIUU
438 OJIC wuHaykuumu.  3aKOH 3JEKTPOMArHUTHOU
o uHaykimn Papages
Buxpesoe anexrpudeckoe mose. 1C uHAYKINHN B
4.3.9 IIPOBOJAHMKE, JBMXKYIIEMCS IOCTYyIAaTEeIbHO B
OJTHOPOJHOM MarHUTHOM II0JIe
4.3.10 [IpaBuno Jlenua
4311 NunyktuBHOCTh. fBNenne camonnaykuun. IC
e CaMOWHTYKIMH
43.12 OHeprus MarHUTHOT'O TOJISl KATYHIKU C TOKOM
4.3.13 DNEeKTPOMarHUTHOE T0JIe
TexHnyecKkue yCTpOMCTBA: OCTOSIHHBIE MArHUTHI,
4.3.14 AJICKTPOMATHHTHI, JJICKTPOJBUTATENh, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TIeYb
[IpakTueckue paboThl. M3yueHue MarHUTHOIO
IoJIsl KaTylKu ¢ TOKOM. MccnenoBanue nencTBus
4.3.15 MMOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue SIBJICHUS AJIEKTPOMArHUTHOM
WHAYKINH
KOJIEBAHIS Y1 BOJIHBI

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEFAHMA

5.11

Komnebarensnas cucrema. CBOOOIHBIE KOJIEOAHMS.
I'apmonunueckue konebanust. Ilepuon, wyactoTa,
aMIIuTya 1 asza KoneOaHuid

5.1.2

IIpy>xuHHBINA MagTHUK. MaTeMaTH4ECKUN MasgTHUK

5.1.3

YpaBHeHHE rapMOHUYECKHX KOJIEOaHUIA.
Kunematnueckoen  OUHAMHYECKOE  OINHCAHUE
KOJIE0ATEILHOTO ABUKCHUS

5.1.4

[lpeBpamieHre SHEPrUM IMPH TAPMOHHYECKUX
konebanuax. CBA3b  aMIUIUTYAbl  KoJeOaHHA
MCXOHOH BEJIMYHMHBI C aMIUTUTYIaMH KOJICOaHU

€€ CKOPOCTH U YCKOPEHHUS

5.15

KomnebarenpHbIit KOHTYP. CB00OOIHBIE
3JNICKTPOMArHUTHbIC KOJeOaHHWS B  HACATHHOM
Koue0aTeIbHOM  KOHTYype. AHANOTHUS  MEXITy
MEXaHUYECKUMH U AJIEKTPOMArHUTHBIMH

kosnebanusamu. @opmyna TomcoHa

5.16

3aKOH COXpaHEHHs OJHEPruM B  HACAITBHOM
K0J1€0aTeIbHOM KOHTYpE
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5.1.7

BeiHyX1€eHHBIE MEXaHUYECKUe Kosie0aHusl.
Pesonanc. Pe3onaHcHas KpuBas. BbIHY>XKIEHHBIE
3JIEKTPOMAarHUTHbIE KOJeOaHUs.

5.1.8

Ilepemennslil Tok. CuHYCOUAANIBHBIN IE€PEMEHHBIN
TOK.

5.19

MOIHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYJHOE U
JEUCTBYIOLIEE 3HAYEHUE CUIIBI TOKA U HATIPSIKEHUS

5.1.10

Tpanchopmarop. [IpousBoacTso,
nepeaayda U oTpebieHue
3JIEKTPUYECKON SHEPIHUH.
DKOJ0rn4ecKue PUCKU IIPU  IPOU3BOACTBE
BJIEKTPUYECKON SHEPIHUU. Kynberypa
HCIIOJIb30BaHUs AJIEKTPO3HEPTUU B IOBCEIHEBHOMN
KU3ZHU

5.1.11

Texnuueckue YCTPOMCTBA: ceiicmorpad,
SHCKTpI/I‘ICCKI/Iﬁ 3BOHOK, JIMHHUHU 3JICKTPOICpCaaqd

5.1.12

[IpakTrueckue paboThL. Hccnenosanue
3aBHCHUMOCTH MEPHOA MaJIbIX KoJieOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTH W MacChl Tpy3a.
HccnenoBanne mnepeMEHHOTO TOKa B IEMH U3
IIOCJIEJIOBATENbHO COEAMHEHHBIX KOHJEHcaTopa,
KaTYILIKH U PE3UCTopa

5.2

MEXAHUYECKUE N SJIEKTPOMAI'HUTHBIE BOJIHbBI

521

Mexanuyeckue BOJIHBI, YCJIOBHS
pacripoctpanenus. Ilepuon. Ckopoctb
pacrpocTpaHeHus U JjInHa BOJIHbL. [lonepeyunsie u
MIPOJI0JIbHBIE BOJIHBI

5.2.2

##HPar###  Vnrepdepenuns "
nudpaxys MEXaHHIeCKUX BOJTH

5.2.3

3Byk. CkopocTh 3ByKa. ['poMKOCTh 3ByKa. BricoTa
toHa. TemOp 3ByKa

524

ONEKTPOMAarHUTHHIE BOJIHBL. Y CJIOBHSI M3ITy4EHUS
JJIEKTPOMArHUTHBIX BOJH. B3auMmHas opueHTanus
BeKTOpoB E, B 1 v B 21€KTpOMarHuTHON BOJIHE B
BAKyyMe

525

CBolicTBa 3J€KTPOMarHUTHBIX BOJIH: OTpa)XCHUE,
MIpEIOMJIICHHUE, noJIsIpu3aIus, IuQpaKis,
untepdepenus. CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH

5.2.6

[Ixana 35eKTpOMarHuTHBIX BOJIH. IIpumeHeHune

QJICKTPOMAIrduTHLIX BOJIH B TCXHUKEC U 6LITy
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5.2.7

[IpuHIIMTIBI  paAWoOCBSI3M W TEJCBHUICHHUS.
Pannonokanusi. DNEeKTpOMarHUTHOE 3arpsi3HEHUE
OKpYKaroIen cpeibl

5.2.8

TexHuueckue yCTpOWCTBA: MY3bIKaTbHbBIE
HHCTPYMCHTDLI, YJIbTPAa3BYKOBasgd JUArHOCTHKa B
TEXHUKE W MEIULHHE, pajap, paauoOlpPUEMHHUK,
TeNneBU30p, aHTeHHa, Tenedon, CBY-neun

5.3

OIITHUKA

531

[IpsimonuHeiiHOEe  pacmpocTpaHeHHEe CBeTa B
oHOpoaHOM cpexe. JIyu cBera

5.3.2

Otpaxenue cBeTa. 3aKOHbI OTPAaKEHUS CBETA.
[TocTpoeHne M300pakeHHii B IIIOCKOM 3epKaje

533

IIpenominenue cBeTta. 3aKOHBI IPEJTOMIIEHUS CBETA.
AOCOIIOTHBIN NTOKa3aTeNb PEIOMIICHUS

5.34

[TonHoe BHyTpeHHEE OTpaxkeHue. [IpenenbHbii yron
MIOJIHOTO BHYTPEHHETO OTPAKEHUS

5.3.5

Jucnepcust cBera. CloXKHBINA COCTaB OEJIOTO CBETA.

[Ber

5.3.6

Cobwuparonue ¥ pacceuBaronIue JUH3bI. TOHKas
nuH3a. POKyCHOE pacCTOsSIHUE U ONTHYECKas cuja
ToHKOM muH3bI. [locTpoeHune wu300paxeHUt B
COOMpArOIIMX U pacceuBarONNX InH3ax. Popmyna
TOHKOM JIMH3BI. Y BEIMYCHUE, JaBAEMOE JIMH30U

5.3.7

Hp CACJIbI IMPpUMCHUMOCTU FCOMeTquCCKOﬁ
OIITUKH

5.3.8

HNuTtepdepennus ceeta. KorepeHTHBIC HCTOYHHUKH.
YcnoBust HabIIOAEHNST MAKCUMYMOB U MUHUMYMOB
B MHTEpPEpEeHIMOHHOW KapTUHE OT JBYX
CI/IH(1)a3HI>IX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakaust cBera. JludpakupoHHas pemiéTka.
YcnoBue HaOIIOACHUS TIIaBHBIX MaKCUMYMOB IpU
majeHu  MOHOXPOMAaTHYECKOro  CBeTa  Ha
TUGPAKIUOHHYIO PEHIETKY

5.3.10

[onapusanus ceera

5.3.11

Texnuueckne YCTPOMCTBA: OYKHU, ayma,
¢doroanmnapar, IIPOCKLIUOHHBIN arnmapar,
MHUKPOCKOII, ~TEJIECKOIl, BOJIOKOHHAs  OIITHKA,
TU(paKkIuOHHAS PEIETKA, TOJIIPOUT

5.3.12

[TpakTrdeckue padboTel. Mi3MepeHue mokaszarens
MIPETOMIICHUSI. HccnenoBanue

CBOMCTB M300pakKeHUH B JIMH3AX.
Hab6nronenue qucnepcun ceeta

BJIEMEHTAI CITELITUAJIBHOM TEOPMH OTHOCUTEJILHOCTH
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['pannns MIPUMEHUMOCTH KIJIACCUYECKON
6.1 MexaHUKH. [locTynarsl TeOpur OTHOCUTEIBHOCTH:
MHBAPUAHTHOCTb MOAYJSl CKOPOCTH CBETA B

BaKyyMe, IPUHIIUI OTHOCUTEILHOCTH DUHIITEIHA

6.2 OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH.
' 3amMe/IeHHe BPEMEHU U COKPALICHUE JITTHHBI
6.3 DHeprusi U UMITYJILC CBOOOTHON YaCTHIIBI
CBsi3b Macchl C SHEPTUEH U UMITYILCOM CBOOOTHOM
6.4 YacTULIbL. DHEPrusl MOKOs CBOOOAHON YaCTHUIIbI
KBAHTOBAS ®U3UKA
JIEMEHTBI KBAHTOBOU OITTUKN
®dotonsl. Dopmyia [Inanka cBsizu sHEpPTrUM HOTOHA
711 C €ro 4acTOTON. DHEPrusi U UMIYJIbC (OTOHA
OtkpeiTue u uccnenoBanue porodddexra. ONbITHI
7.1.2
A.T'. Cronerosa. 3akoHbl poTordpdexra
713 VYpapaenne OiiHmrteiHa s GoTodddekra.
o «Kpacnas rpanuia» Gotosddexra
7.1.4 Hasnenue cBeta. OnbiTel [1.H. JIeOGenena
7.1.5 XHUMHUYECKOE IeUCTBUE CBETA
716 Texuuyeckue yCTpoiicTBa: ¢dboTorIeMeHT,

dboTomaTunK, coHeYHAast OaTapes, CBETOANO]]

CTPOEHUE ATOMA

Mopens atoma Tomcona. OnbiTel Pe3zepdopna mo
7.2.1 HCCIIEIOBAHUIO CTpOEeHUS aToMa. [Inanerapnas
MOJEeJb aTOMa

Iloctynater bopa. HM3nmyueHue U IOIIIOLLIECHME
(OTOHOB IpU IEpexoAe aToMa C OAHOIO YPOBHS
sHepruu Ha JApyroil. Bunel cnektpoB. Cnextp
YPOBHEW SHEPIUM aTOMa BOAOPOAa

7.2.2

BosHoBBIE CcBoOMicTBa yactul. BonHbl ae bporns.
7.2.3 KopnyckynsipHo-BostHOBOM ayanusm. Judpakmms
AJIEKTPOHOB Ha KpUCTAJLIAX

794 CrnoHTaHHOE ¥ BBIHY)KICHHOE  HU3JIyUYCHHE.
o YCTpoiicTBO U MpUHIUT paboTHI 1azepa
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7.25

TexHuueckne yCcTpoWCTBA: CHEKTPAIBHBIA aHAIU3
(cexTpockon), 1a3ep, KBAHTOBBIN KOMIIBIOTED

7.2.6

[IpakTueckue paboThI. HaGnronenue
JINHEYaTOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtoapl Ha6JIIOI[eHI/I}I n perucTpanuun
OJICMCHTAPHBIX YaCTHUI]

7.3.2

OTtkpeiTHE paguoakTuBHOCTH. OnBITH Pezepdopaa
M0 ONpEACNICHUIO COCTaBa  PaTUOAKTUBHOIO
W3IIY4EHHUS. CBolicTBa anbda-, Oera-,
raMMam3iIydeHus. BiausiHue paauoakTUBHOCTU HA
YKUBbIE OpraHU3Mbl

7.3.3

OTkpbITHE IPOTOHA U HEWTpoHA. HykiioHHast

Mmozensb siapa ['eitsenOepra — Banenko. 3apsiy siapa.
MaccoBoe uucino siapa. M3oTomnsl

734

7.3.5

Anbba-pacnaz. ODJEKTPOHHBIH H TO3UTPOHHBIN
Oeta-pacmas. ['amma-uzmydeHue. 3akKoH
pPaauoaKkTUBHOIO pacrnaja

DHeprusi CBsI3U HYKJIOHOB B siipe. SIepHbIe CUIIBI.
JedexT macch sapa

7.3.6

7.3.7

Anepusle peakuuu. JleieHre U CUHTE3 SAEP

Anepublii  peakrop.  TepMmosnepHbli  CHHTES.
[IpoOaembl ¥ NEPCHEKTUBBI SACPHON SFHEPTETHKH.

DKOJIOTUYECKHUE ACTIEKTHI SIIEPHON SHEPTEeTUKHI

7.3.8

OnemeHTapHble yacTULbl. OTKpPBITHE IO3UTPOHA.
OyHIaMEHTaIbHbIE B3aUMOCHCTBUSA

7.3.9

TexHuyeckue yCTpoHCTBa: HO3UMETp, Kamepa
Bunbcona, sinepHsiii peakTop, aToMHast 6omba

7.3.10

[Ipaktnueckue pabotel. HMccienoBanue TpekoB
gacTull (1o TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mnoro neba. Co3Besnus, spKue 3BE3IHI,
IIJIaHEThI, X BUAUMOC IBUXKCHUC

8.2

Conneunas cucrema. IlnaHeTsl 3¢MHOW TpyIIIbL.
IInaHeTbI-TUraHTbl U HUX CIyTHUKH, KapIMKOBBIE
11aHeTsl. Manble Tesna ColHeYHON CUCTEMBI

8.3

Comnnrie, porocdepa u atmochepa. ComHedHast
aAKTUBHOCTb
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8.4

Hctounuk sHeprum CosiHIAa U 3BE31T

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, ux
B3aUMOCBsA3b. [[narpaMma «CrneKkTpagbHbIA KJIacc —
CBETUMOCTB. 3BE3 MBI TJIaBHOM
MOCJIEAOBATCILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB» JJIs 3BE3]] TIIaBHOM

IIOCICA0BATCIIbHOCTH

8.6

Buytpennee ctpoenue 3BE3n. CoBpeMEHHbIE
NPEJCTAaBICHU O NPOMCXOXKAECHUU U SBONIOLUU
ConHua u 3B€37. DTaIibl )KU3HU 3BE3]

8.7

Mneunsiii Ilyte — Hama T'anaktuka. CnupanbHast
cTpykTypa ["anakTuku, pacnpeneneHue 3B€371, raza
n nbuid. llonoxenne u aBuwxkenune CosHOA B
IanakTuke. [Tnockas u cepudeckas mMoACHCTEMBI
lanaktuku

8.8

Tunel rajmaktuk. PaavoramakTuku W KBa3apbl
UéEpHble ObIPBI B Apax TaJakTUK

8.9

Bcenennas. Pacmupenue  Bceenennoi.  3akoH
Xab06mna. Pazberanue ramaktuk. Bo3pact u paguyc
Bcenennoit, Teopusi bosbmioro B3pbeiBa. Mojenb
«ropsiuer Beenennon». PennkroBoe u3nyueHue

8.10

MacmtaOHas CTPYKTypa Bcenennori.
Meraranakruka. Hepeménnsie poOIeMBbl
aCTPOHOMHU

101




ITPOBEPAEMBIE HA EI'D 11O ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHSI OCHOBHOM OBPA30OBATEJIbHOM MNPOT'PAMMBI CPEJITHEI'O
OBILIEI'O OBPA30BAHUA

Kon
NpoBepsieMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHMS K NMPEJIMETHBIM Pe3yJbTaTaM OCBOCHHS
OCHOBHO# 00pa30BaTeJIbHOM POrPaMMBbI Cpe/IHero o01ero
o0pa3zoBaHmusi

1

ChopmupoBaHHOCT, yMEHHH pacro3HaBaTh (U3MUECKHUE SIBICHUS
(Iportecchl) U OOBACHATH UX HA OCHOBE M3YYCHHBIX 3aKOHOB

Brnanenne ocHoBomosmararomuMu  QU3HYECKUMU  TIOHATHSMH |
BEITMYMHAMU, XapaKTEPU3YIOMUMHU PU3NIECKUE TIPOIECCHI

ChopmupoBaHHOCT, yMEHHUW TPHUMEHSTh 3aKOHBI KIACCUYECKOU
MEXaHHKH, MOJIEKYJISIPHOM buzuku u TEPMOJUHAMUKH,
AJIEKTPOJIMHAMUKHY, KBAaHTOBOW (PU3MKHU Il aHaln3a M OOBICHEHUS
SBIICHUA MHUKPOMHpa, MakKpoOMHpa U MeraMupa, pa3indaTh YCJIOBHUS
(rpanuIbl, 06J1aCTH) MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB, IOHUMATh
BceoOmui xapakrep (QyHIaMEHTAIBHBIX 3aKOHOB M OTPAHHYEHHOCTH
UCIONIb30BAaHMSl YaCTHBIX 3aKOHOB; aHAJIM3HPOBaTh (DU3MUECKHE
MIPOLIECCHI, UCIIOJIB3YSI OCHOBHBIE TIOJIOKEHUS, 3aKOHBI U

3aKOHOMCPHOCTH

ChopmupoBaHHOCT, YMEHHS pa3inyaTh YCIOBUS MPUMEHHUMOCTH
Mozene PU3NIECKHUX TN U MPOIIECCOB (SIBJICHHIA)

ChopMUpOBaHHOCTH YMEHHsI pemiaTh pacué€THhIE 3a7a4yd C SBHO
3aJJaHHOW W HESIBHO 33JJaHHOU (U3MUYECKOW MOJIETbIO: Ha OCHOBaHUHU
aHajM3a yCIOBHUS BBIOMpATh (U3MUECKHE MOJENH, OTBEYAIOIINe
TpeOOBaHUAM 33Jja4uH, IPUMEHSTH (POPMYIIbI, 3AaKOHBI, 3aKOHOMEPHOCTH
M TOCTynaThl  (pU3MYECKHX  TEOpWid  TpU  HCIOIH30BAHHUH
MaTeMaTHYECKUX METOJOB PEIICHHUS 3aJay, MPOBOAUTH PACUETHI Ha
OCHOBAaHUHU HMCHOMUXCA [JaHHBIX, QaHAJIMU3UPOBATH PC3YJIbTAThI U
KOPPEKTUPOBATh METO/IbI PELIEHUS C YUETOM MOIYYEHHBIX pPE3yJIbTaTOB

Pematp xauecTBeHHbIE 3a7aud, TPeOylOIIME MPUMEHEHHs] 3HAHUU U3
pPa3HBIX PA3ACIOB INKOJIHHOTO Kypca (DH3UKH, a TakKKe HHTETPaIiH
3HAHUA W3 JPYI'HMX TMPEAMETOB €CTeCTBEHHOHAYYHOTO IIMKJIA:
BBICTPAWBaTh JIOTUYECKYIO LEMOYKY pAacCCyKICHUH C ONOpod Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHUS
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Bnanenue OCHOBHBIMHU MeToAaMu Hay4HOI0 [IO3HAHH,
UCTIONB3yeMbIMH B  (HU3UKE: TPOBOAMTH NpPSAMbIE U KOCBEHHBIC
U3MepeHus: (U3NYECKUX BEJIMYMH, BBIOMpas ONTUMAJBHBIA CIIOCOO
U3MEPEHUS U HCIIONb3YS M3BECTHBIE METOJABI OLEHKH MOrPEIIHOCTEN
U3MEPEHUH, TMPOBOAUTH MCCIEIOBAHNWE 3aBUCHUMOCTEH (U3NUECKUX
BEJIMYMH C HCIOJIb30BAaHHEM TMPSMBIX HU3MEPEHHH, OOBICHATH
MOJTy4YEHHBIE PE3YNbTaThl, UCHOJB3Yd (U3NYECKHE TEOPHUHU, 3aKOHBI U
MOHATHS, U JIeNaTh BBIBOJBI, COOJIIOJATh MpaBuiia 0€30IacHOTO Tpyzda
IIpU NPOBEICHUN UCCIIEIOBAaHUI B paMKaxX y4eOHOro 3KCIEpUMEHTa U
y4eOHO-UCCIIEIOBATENbCKON  JESITEIBHOCTH C  HCIOJIb30BaHUEM
1M(POBBIX U3MEPUTENBHBIX YCTPOUCTB U 1a00PAaTOPHOTO

obopynoBaHus

ChopMHpOBaHHOCT,  YMCHHMH  aHAJIWM3HPOBaTh M OLICHUBATH
MOCJICICTBHSI OBITOBOM M TPOM3BOJICTBEHHOW JEATEILHOCTH YEJIOBEKA,
CBSI3aHHON C (PM3MUYECKUMHU MPOILIECCaMH, C TO3HUIMHA SKOJIOTHYECKOU
0e30MMacHOCTH; MIPEJICTaBICHHUM 0 parMoHaILHOM
MPUPOJIONIONB30BAHNU, a  TakKe  pPa3yMHOM  HCIIOJIb30BAHHH
JOCTHXKCHUH HAyKH W TEXHOJOTMH IS JallbHEHINEero pa3BUTHS
YeJIOBEYECKOr0 00IIECTBA

OBnazeHue pa3Iu4HbIMU croco0amu paboTel ¢ HHpoOpMaruen
(GU3NYIECKOTO  CONEpXKaHHWA C  HCIOJIb30BAHMEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOIMH; pPa3BUTHE YMEHUH KpUTHUECKOTO
aHaJIM3a U OIIEHKH JIOCTOBEPHOCTHU MOJyyaeMoi nHdopmanuu

10

ChopMHUpPOBAaHHOCTL ~ YMEHHMH  TNPUMEHATH  OCHOBOIIOJATArOIINe
aCTp0HOMHq€CKHe TIOHATHAA, TeOpI/II/I U 3aKOHBbI dJId aHaJIn3a U
00BsicHEeHUs] (PU3UYECKUX MPOIECCOB, MPOUCXOMAAIIMX Ha 3BE3NAX, B
3BE3IHBIX CUCTEMAX, B MEXXTaJJaAKTHUECKOU CPeJIe; IBIKCHUSI HEOCSCHBIX
TeJI, DBOJTIONNH 3BE3/1 1 BeereHHomn
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INEPEYEHbB 2JIEMEHTOB COJAEPKAHUS, ITIPOBEPAEMBIX HA EI'D 110 ®PU3UKE

Kon
pasaeJa/T
eMbl

Kon
JJjIemMe
HTA

IIpoBepsieMblii 271eMeHT colepKAHUS

1

MEXAHUKA

11

KMHEMATHKA

111

Mexanuueckoe aBmkeHue. OTHOCHUTEILHOCTh MEXAHHUYECKOI'O
nemxenua. CucreMa orcuéra

1.1.2

MarepuanbHas TOUKa.

7 TpacKTOopHa
E& pamryc-gekTop:
Fr)=(x(z) Mz ) =(z)),

— |
L=
~

TpaeKTOpILA, 7

IIEpEeMEeIICHIIE! 1
AF =F(ty)—F(t,) =1, T, = | #x
— (&t‘&‘1!‘&:)‘ ..........................

IOV TE.
CrnoxeHNe nepeMelTeHmii:

Ny =0, + 0

1.1.3

CkopocTh MaTepUaIbHOU TOYKHU:

v, =—L =X, aHATOTHYHO v, =y,, U.=Z,.
r—=0

CroxeHIe CKopocTeil: o, =0, + 0, -

Beruncrnenue nepemMereHys 1 MyTd MaTepUaIbHON TOUKH IPH
NPSMOJTMHEHHOM JIBM)KCHUH BIIOJIb OCH X TI0 TpaduKy
3aBrCUMOCTH Lx(t)

1.14
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=

- . AvD
YCKOPE‘-HIIe MaTepHaIbHOII TOYKII: d = &— =Uv, = (01.‘
L [P

Ay,
a.
Ar Ar—0

=(v,),". amanormmo a, = (v, )", a.=(v,)

1.1.5

PaBHOMEpHOE IIPAMOJIMHEMHOE IBUKECHHUE:

X(t) = X0+ Voxt

vx(t) — vox= const

1.1.6

PaBHOYCKOpeHHOC HpﬂMOJ’IHHCﬁHOG JABHMOXXCHUC!

a, I
P

x(t)=x,+uy,t+

v (t)=v, +at
a, = const

~ ']
L

U;:r - Ul.'r = Bax (‘\"—2 - xl )

Ul--U2

HpII IBIDKCHIIII B O[THOM HAIIPABICHHII IIVIE S =

e

1.1.7

CBobOoaHOe majeHue. Y CKOpeHne CBOOOIHOTO TaCHHS.

A v

.1}0 o

o Xo X

ZIBI/I)KGHI/IG TCIAa, 6p0H_ICHHOFO nmox yrjiiom o K rOpu3oHTY:
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x(f) =x, + Uyt =x, +U,cosa-f

11{ =y +Unr+g1T—1 + Uy sina- i

v )=y, =v,cosa

v.(f)=v,, +g r=y;sino— gt

1.1.8

Kpusonnnelinoe nBrxeHue. [IBukeHre MaTEPUAIbHON TOUKH
10 OKPYKHOCTH.
VYrioBas ¥ JIMHEWHAs: CKOPOCTh TOUKHU:

v=wR

IIpu paBHOMEPHOM
OKPY>KHOCTH w=—=2nv

JABMOKCHHUU TOYKH I10

LlenTpocTpemMuTenbHOE 5 YCKOPEHME TOUKU:
v
— 2
Aye = F = w“R

[lonHOE ycKOpeHne MaTepHaIbHON TOUKHU

1.1.9

TBépnoe teno. IlocTynarenbHOE U BpallaTeIbHOE IBUKEHUE
TBEPJIOTO TENA

1.2

JTMHAMUKA

121

Nuepunansubie cucrembl otcu€ra. [lepBwiii 3axkoH HbroToHA.
[TpuHumn orHOCUTENBHOCTH ['anunes

1.2.2

Macca Temna. IIimoTHOCTE BeEIIleCTBA:

PZV

1.2.3

Cuna. [Ipuaumn CYIEPIIO3ULIY CUIL:

- -
== Fl + F2+
F paBHOJEHCTB.
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124

Bropoii 3axkon HeroToHa: ayig MatepuansHoit Touku B UCO

.

Fl - mal
Ap = FAt
F = const
Fy Fy Tperuii 3aKOH Hrrorona s
1.25 MaTepUalbHbIX TOYEK:
F12=—F21
3aKOH BCEMHUPHOIO TATOTEHUS: CHJIbI TPUTSHKEHHUS MEXAY
TOYCUHBIMU MacCCaMH mym, DaBHbI
F=aG Rz
1.2.6 Cuina tsoxectu. LleHTp TskecTH Tena. 3aBUCUMOCTh CHITBI TSXKECTH
OT BBICOTHI h HaJl MOBEPXHOCTHIO IJIAHETHI PAIIYCOM
RO:
GMm
m I e——
Y= R, + h)?
Cuna ynpyroctu. 3akoH ['yka: Fx=
1.2.7
—kx
Cuia tpenusi. Cyxoe TpeHHe.
Cuita TpeHUsl CKOJIbKEHUS:
1238 Fro=uN
Cuiia TpeHus OKOos:
Fip< uN
aBJICHHE:
A F,
1.3 CTATHUKA
.
131 -
F

MOMEHT CHJIIBI OTHOCHTEIBHO OCH BpalICHUsA:
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M| = Fl, rae | — nnevo cubl
OTHOCHUTEIIBHO ocu, mpoxoxsamen uepe3 Touky O
NEPIEHANKYISIPHO PUCYHKY

Lentp Macc Tena. LleHTp Macc cucTeMbl MATEPHAIBHBIX TOYEK:

mqr + m2T2+. .
M

my + my+...
1.3.2
B onHOpoaHOM TOJIE TSIKECTH
(g = const)
LIEHTP Macc Teja COBIMAAET C €r0 LEHTPOM TSKECTH
VYcnosus paBHoBecus TBEpaoro tena B MCO:
JrM.ﬁM: 4=
1.3.3 i
1 F+F,+...=0
3.4 3akoH [lackans
35 JaBnenue B *)uakocTH, nokosueiics B UCO:
- p=po+ pgh
3akoH Apxumena:
F Apx = — Psrirecn
3.6 €CJIH TeJIOo M KUAKOCTh nokosaTcsd B UCO, To  FApx
=pg V Bbitecn
VYcnoBue miaBaHus TE
14 3AKOHbBI COXPAHEHUMS B MEXAHUKE
Nmnynbsc maTepuaibHOW . TOYKH:
4.1 p =mv
Nmnyinbe cucremsl . . . TEII:
4.2 p=p;+p:t..
3aKOH U3MEHEHUS U COXPAHEHUS UMITYJIbCA: B
NCo
4.3

Ap = A(pl + p2+. ‘. ) = F1suemnAt + F2puemnAt+. ..
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B CO , ecnin Pat..)=0

- =+

+ F

F 1suemn

BHemH Y. .. = O

PeakTtuBHOE ABHKEHHE

4.4

F

Ar X
PaGora cuibl Ha Maniom repe  [CLLEHUU:

;1:|f*:|-|if|-+:05 a=F -Ax

145

o F

D
MOIIIHOCTb CHUJIBL:
€CJI1 3a BpEMsL

paboTa CUIIbI U3MEHSETCS Ha , TO MOLTHOCTb CHJIBI
A4

P=— =F-p-cosa
ﬂhf Ar—

1.4.6

Kunernueckas SHEprus MaTepUaIbHOM
TOYKH: — -
EKP[H

3aKOH U3MEHEHUS! KHHETUUECKOW SHEPTUH CUCTEMBbI
MatepuanbHbIX Touek: B UCO AExkun = Al + A2 + ...

1.4.7

HOTGHIII/IaJ'II)HaSI OHEPIUA: 4j1d

INOTCHLIHAJIBHBIX CHUJI

HOTCHHI/IaJ'II)HaH QHCPIruAa MaTepHaHBHOﬁ TOYKHU B OTHOPOAHOM
IIOJIC TAXKCCTH.

EHOTeHu = mgh

[loTeHunanbpHast 3HEPTUsl YIIPYTo 1e(pOpPMHUPOBAHHOIO TeJa:

x2

2

E TTOTEHI]
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1.4.8

3aKOH U3MCHCHUS U COXpPaHCHUA MEXaHUYECKOMH SHCPTHUHU:

Euex = Esen + Enoresn,
B HCO AEy:x = Ascex nenoresn cum,
B IICO AE,ex = 0, eClI Azcex menoresm cax = 0

1.5

MEXAHUYECKUME KOJIEBAHUA 1 BOJIHBI

151

I"apmoHnueckue KoebaHuss MaTepUaTbHON TOUKH. AMIUTATYAA U
¢aza konebanuii. KunemaTrueckoe onvcaHue:
x(f) = Asin( ot +o0,)

v.(0) =x/.

a(d=(v.),=—'x)=a +ax=0.
IZI€ X - CMEILICHUE U3 PABHOBECHSL.
JInHAMUYECKOE ONHUCAHUE:
max= —kx,

DHepreTHYecKoe ONnrcaHue (3aKOH COXPaHEHHUS MEXaHUYECKOM
SHEPIun):
)

nw‘_g_i_rmﬁm_k& _

2 2 2 2

CBs3b aMIUIUTY/IbI KOJIEOAHUH CMELIEHUS] MaTepUaIbHOM TOUKH C
aMIUIUTYyJ1IaMU Kosie0aHui e€ CKOPOCTU U YCKOPEHHUS :

Upe =0, a_ =04

152

[lepuon n yactoTa KoJICOAHHA:
2 1

T R
)] v
HepI/IO,Z[ MaJIbIX CBO60I[HI:>IX KoJieOaHUI MaTeMaTHYCCKOro

MasiTHHKA:

T=2?[\/I
E

[lepuoxa cBOOOIHBIX KONeOAHUH MPYKUHHOTO MasiTHUKA!

Ir'"=2:IIJE
k

153

Breinyxnennsie konebanus. Pesonanc. PesonancHas
KpuBas

1.54

[lonepeunbie u IIPOJOJIbHBIE BOJIHBI. CkopocTh
pacIpoCTpaHEeHUs U vy JUIMHA BOJIHBI:

v
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HNurtepdepennus u qudpakius BOJIH

155 3ByK. CKOpOCTh 3BYyKa

MOJIEKVJIAPHAA ®U3UKA. TEPMOAMHAMUKA

MOJIEKYJISAPHAA ©U3UKA

Mogenu cTpoeHus ras3oB, >KMAKOCTEH W TBEpHbIX Teua. Ilycth
TepMOJAMHAMUYECKas CUCTeMa (TeI0) COCTOUT u3 N OJMHAKOBBIX

MOJICKYIIL. Tor;[a N m KOJIHNYCCTBO BCHICCTBA

211 VEN, T 1

— 4HUCcI0 ABOTaIpo, M — Macca CUCTEMBI (Tena),
— MOJISIpHasi Macca BellecTBa

212 TemnnoBoe NBUKEHHE aTOMOB U MOJIEKYJ BEIIECTBA
2.1.3 B3auMogeiicTBre yacTuIl BeliecTBa

214 Juddysus. BpoyHoBCcKOe ABHKEHHE

2.15 Mopenb uneanstoro raza B MKT

CBsi3p MEXIY JaBJICHUEM M CpPEIHEU KUHETHYECKOW SHEPrueu
MOCTYNATEIbHOTO0 TEIUIOBOTO JIBUYKEHUS MOJEKYJ HJI€aIbHOIO
ra3a (ocaoBHoe ypaBHeHrne MKT):

#

P—lm,‘nu:—zni‘.m“vl A
3 3. L .2 3
2.1.6
rae m0 — mMacca oiHOU y  MOTCKYIIEL
n= V

- KOHLIEHTPALUS MOJIEKYJ

2.1.7 AblcomoTHas Temriepatypa: T =t +273K

Cpsi3p TeMIepaTypbl I'a3za CO CpelHEH KMHETHYECKON 3Hepruent
IIOCTYIATEJIBbHOTO TEIJIOBOT'O IBUKEHUSI €70 MOJICKYIL:

2.1.8 L
Tyt

2

£ =

T

Il

[ ST
o
™~

2.19 Vpasuenue p = nkT

2.1.10 Mojenb uaeanbHOTO Ta3a B TEPMOIUHAMHUKE:
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| Vpagser#e Merreeesa — Krarefpora

| BEIpaKeHHE /U1 BHYTPSHHEH SHEPTHH

VpaeHeHIle MeHzneneepa — KilameiipoHa (IpHMeHHMEBIe (OPMEI
3aIHCI):

¥ =""RT=vrRT =NkT, p=PEL
B B

BEIpakeHHe JUI7 BHYTPeHHell SHepIT 0HOaTOMHOIO HJIealbHOTO
raza (IIpIMeHIMEIe OPMEI 3aIIICH):

U=3vkr=3mr =32 gr=ve v=3 pr
2 2 2 2

3aKoH I[aJII)TOHa JJI1 JaBJICHUA CMECH PA3SPCIKCHHBIX I'a30B:

2111
p=p1+ p2+..
N3ompornieccyl B pa3peKEeHHOM ra3e € MOCTOSHHBIM YHCIOM
MoJieKyJ N (C TOCTOSIHHBIM KOJIMYE€CTBOM BEIECTBA V):
uzotepma (T = const): pV = const , u3oxopa
(V = const): p
— = const
T
%4
2.1.12 — = const
I'pacdmuueckoe npeacraBiaeHue uzomnpoieccos Ha pV-, pT-u VT-
JIrarpaMmax.
OObenuHEHHBIH Ta30BbIiI v 3aKOH:
— = const
T
Hacpiuennsle M HeHacwlllleHHble  mapbl.  KadecTBeHHas
2113 3aBUCUMOCTh IJIOTHOCTA M JIABJICHUS] HACBIIIEHHOTO Tapa OT
o TEMIIEPaTyphl, UX HE3aBUCUMOCTH OT 00BEMA HACKIIIIEHHOTO TTapa
Brnaxxnocts Bo3myxa.
(f) _ pnapa(T) _ pr[apa(T)
2.1.14 OTHOCHUTENIbHAS BIAXKHOCTb:
pHacmmnapa(T) pHacmmnapa(T)
2115 W3MeHeHne arperatHblX COCTOSIHMW BEILIECTBA: HUCIAPEHUE U

KOHJACHCaAnus, KUIICHUC ) KUAKOCTHU
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HN3meneHne arpe€raTHbix COCTOSTHHM BCIICCTBA: IIJIaBJICHUC U

2.1.16
KPUCTAILTU3AIUS
2.1.17 [IpeoOpazoBanue YHEPTUU B Pa30BBIX MEPEX0ax
2.2 TEPMOJIMHAMUKA
221 TemnnoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BuyTpenuss sHeprus
Termnonepenaya kak crocod U3MeHeHHUsI BHyTpEHHEH sHepruu 0e3
2.2.3 coBepuieHuss  paborel.  KOHBEKIMs,  TEIUIONPOBOJHOCTH,
U3ITy4eHHUE
KosnuecTBO TEMNOTHL.
294 VY aenbHas TEIUIOEMKOCTH BEILIECTBA C:
Q = cmAT
Y nenpHas Temiora napooopazosanus L: Q = Lm.
2.25 VY aenpHas TerioTa miaBiaeHus A: Q = Am.
VY aenbHas TEIIOTa cropanus Toruea q: Q =qgm
DnemeHTapHas padoTa B TEPMOANHAMHUKE:
20g |A=DAV.
Brruncnenue pabotsl o rpaduky mnpoiecca Ha pV-auarpamme
IlepBbIil 3aKOH TEPMOJIVHAMUKH :
Quz=AU12+ A12= (U2 —U1) + A12
2.2.7
Anunabara:
Q12=0= A12=(U1— U2) =AU1r2
2.2.8 Bropoii 3akoH Tepmonunamuku. HeoGpatumele npoiecchbl
[TpuHnMne! neiictus TemnoBbix MamuH. KITJI:
n:Anm :*-'HEI‘P_l‘-ECH'I:| Jo |.._Hm|
Maxkcumansnoe 3Hauenue KII. [ukn Kapno:
2.2.10 : Ty ~Toon Tion
MAX T = Miggyy = =1-
T T
YpaBHeHue TerioBoro 6ananca: Q1+ Q2
2.2.11
+Q3+...=0
3 OJIEKTPOANHAMUKA
3.1 OJIEKTPUYECKOE TIOJIE
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3.11

DJIeKTpu3anus Tel U e€ NposBICHUs. DJICKTpruUecKuii 3apsia. [[sa
BUJA 3apsja. OJEMEHTapHBbIM JJIEKTPUUECKUM 3apsl. 3aKkoH
COXpaHEHHUsI STEKTPUUYECKOTO 3apsiia

3.1.2

B3aumoneiictBue 3apsnoB. Toueunsie 3apsaabl. 3akoH Kynona: B
OJTHOPOJIHOM BEIIIECTBE C JUAICKTPHUUECKON MPOHUIIAEMOCTHIO

poplalnl 1 lale

:
o dmeg, 17

3.1.3

BHSKTpI/I‘IeCKOC noie. Ero HeﬁCTBHe Ha SJICKTPUYCCKHC 3apPsAJbl

3.14

Hanpsx€HHOCTB 3JIEKTPUYECKOTO IOJIA:
) F
E=—7"—
(npoGHbIit

KapTuns! nMHAN HANPSHKEHHOCTH ITHX MOJIEN

3.15

HOTGHHI/I&J’ILHOCTB OJICKTPOCTATUYCCKOTO ITOJIA.
Pa3HocTh IMMOTCHIIMAJIOB U HAIIPSAKCHUC!

Aiz= q(p1— ¢p2) = —qAp =qU.

IToTeHnmanbHast SHEPIUA 3apsAaa B ICKTPOCTATHYECKOM I10JIC:
W =qd

qb_ﬂ
T q

CBs13b HaHpH)KéHHOCTI/I moji1 1 PasHOCTH IOTCHUHUAJIOB JIA
OIAHOPOAHOI'O JJICKTPOCTATUYCCKOT'O ITOJIA: U=Ed

3.16

[TpuHLIMDT . R

CYUCPHOSHIMN - F = E, + Ey+...,¢p = ¢y + ¢ +..
AJIEKTPUYECKUX TTOJIEH:

3.1.7

[IpoBOAHMKY B 3JIEKTPOCTATHUECKOM TOJIE.

VYcnoBue paBHOBECHs 3apsii0B: BHYTpU IIPOBOJHMKA E+
=0

3.18

JWpAeKTpuKkd B 3JIEKTPOCTATUYECKOM IoJie. JludnekTpuyeckas
MIPOHUIIAEMOCTD BELIECTBA €

3.1.9

Konaencarop. DIIEKTPOEMKOCTh

q
KOHJIEHCaTOopa: C= I

BHeKTpOéMKOCTb IJIOCKOI'0O KOHACHCATOpa:
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C_eeoS_ C
= p = &(y

HapannenLHoe COCAUHCHUC KOHACHCATOPOB:

q= q1+ q2+ vy Ui=Uz=. vy Cnapann— Ci1+ Ca2+. ..
1 1 1
3.1.10 U=U +Uy..,qy =Gy =..,—— =—+—+..
[TocnenoBarensHOE COETMHEHUE KOHICHCATOPOB:
Criocn C1 C2
DHeprus 3apsIKEHHOTO
2 2
o N 2 2C
3.2 3AKOHBI ITTOCTOAHHOI'O TOKA
Cuna Toka:
=5
321 At |50
[TocTosiubii TOK: I = const
s mocrossHHOTO TOKA = It
399 VYcnoBust CymecTBOBaHUS JIEKTpUUeckoro Toka. Hampsoxenue
o Uu3JICE
3akon Oma 1t yyacTka g em:
[ ==
3.2.3 R
DNEeKTPUYECKOE COMPOTUBIEHUE. 3aBUCUMOCTh CONPOTUBICHUS
OJIHOPOAHOTO MPOBOJIHUKA OT €ro JJUHBI U CeUeHUs. Y IeNbHOe
324 CONPOTHBIICHUE BEIIIECTBA. J
R=p=
Ps
Uctounnku Toka. 3J1C ucTOYHMKA TOKA:
ACTOpOHHI/IXCI/IH
3.2.5 E=
q
BHyTpeHHee conpoTUBIEHNE UCTOUHHUKA TOKA
3.2.6 3axon OMa a1l IOJTHOM (3aMKHYTOM) 3JeKTpuueckoi uenu: E =

IR + Ir, oTkyna
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E.r
"= R

HapannenLHoe COCAUHCHUC ITPOBOIHUKOB!

3.2.7 I=11+12+..,Ul=U2=..,
Pabora anexrpuyeckoro Toka: A = [Ut.
3akoH J[>xoyns — Jlenna:
= I?Rt
3.2.8 Q
U2
R:Q=A=[?Rt =1Ut =—t
R
MOIHOCTh ANEKTPUUECKOTO TOKA:
Ad
e =1l
TemnnoBast MOIIIHOCTD, BBIICNISIEMAst HA PE3UCTOPE:
2
25 U "
3.2.9 P=IFR=—2=JU
R
MomHoCTh UICTOYHUKA TOKA:
AA
_ CT. CHIT e
v
Ar—sll
CB0OOOIHBIE HOCUTENH ANEKTPUIECKUX 3apsIOB B MPOBOTHUKAX.
3210 MexaHu3Mbl TPOBOJAMMOCTH TBEPJBIX METAIOB, PAaCTBOPOB M
o pacIIaBOB IEKTPOIUTOB, ra3oB. [lonynpoBoHUKA.
[TonynpoBOAHUKOBBIN TUO/T
3.3 MAT'HUTHOE I1OJIE
MexaHudueckoe B3aUMOAEHCTBHE MAarHUTOB. MarHuTHoe IOJIE.
Bektop wmarnutHOM wuHaykuumu. [lpuHuumn cynepno3unuu
MATHUTHBIX ITOJIEH: . 5 R
B =B, + B,+..
33.1 R
JIMHUY MHOYKIMU MAarHUTHOTO noJig. KapTuHa TMHUI MHAYKIA
MarHuTHOTO  TIOJIA  TOJOCOBOTO W TOJKOBOOOPA3HOTO
IIOCTOSIHHBIX MAarHUTOB
OnbIT Opcrena. MarauTHoe moJie mpoBOAHMKA ¢ TOkOM. KapTruHa
3.3.2 JUHUM MHAYKIMM MarHUTHOTO TIOJIsS  JUIMHHOTO IIPSIMOTO

MMPOBOAHUKA U 3aMKHYTOT'O KOJIBLICBOI'O IIPOBOAHHKA,

KaTylIK1 ¢ TOKOM
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Cuna Amriepa, e€ HaIpaBJIeHUE U BEJINYNHA:

3.3.3 Fa= IBlsina
, TJIE 0L — YTOJI MEX/1y HalpaBiIeHUEM IIPOBOJHUKA U BEKTOPOM
Cuna JlopeHua, e€ HampaBiIeHHE U BeJIMYMHA:
Fnop =1 q | vBsina
3.34 .
[qlvBsina rae o — yroi Mexay
BEKTOpaAMH

I[BI/I)KGHI/IC Sapﬂ)I(eHHOfI YaCTHULIbI B OJTHOPOJAHOM MAarHuTHOM IT0JIC

3.4

OJIEKTPOMAT'HUTHAA MHAYKIMA

[ToTox BEeKTOpa MArHUTHON MHIYKLIMH:
® = BnS = BScosa

34.1 . _
n B
4
G2

34.2 SBnenue 3nexkTpoMariuTHOW UHAYKIMU. DJ1C uHayKImu

3aKOH AJIEKTpOMarHuTHOM nHAykuuu Papanes:
3.4.3 E .y

At A= :
=L/
I

34.4

SJ1C MHAYKLIMY B IPSIMOM NMPOBOAHUKE JUIMHOM 1, IBIOKYyILIEMCS

CO CKOPOCTBIO

B OJIHOPOJAHOM MarHUTHOM nosie B:
| Ei|= Blvcosa

345 [TpaBuno Jlenna

NHyKTUBHOCTB:

o L = —
I
3.4.6
nmm © = LI

Camounnykuus. 9JIC caMOMHAYKIINH:

et

Al
B o= | =[P
At —0
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:‘)HCpFI/IH MAar"auTHOI'O IT10JIsA KaTyHIKHU C TOKOM:

LI?
3.4.7 W, =—
2
3.5
Konebarenbubiii  koHTYp. CBOOOIHBIE  AJIEKTPOMAarHUTHBIE
KoseOaHus B UACaTbHOM KOJieOaTeTbHOM KOHTYpE:
[4(1) = Gumesin ot +,)
3.5.1 1.,. _ : . .
[I[ t|=qg,=wg__cos|wf+q,|=I__cos|wf+q,)
®opmyna TomcoHa:
T =2nvLC
CBsi3p aMIUIUTY/IBI 3aps/ia KOHAEHCATOpa C aMIUIUTYJ0M CHJIbI
TOKa MpH CBOOOJHBIX D3JIEKTPOMATHUTHBIX KOJICOAHUSX B
UeaIbHOM KOJIeOaTeTbHOM KOHTYpE:
_ Tmax
qma.x -
35.2 3aKOH COXpaHEHUS YHEPTUU B UACATLHOM KOJeOaTeIbHOM
e KOHTYpE:

3.5.3 BbIHyX/1€HHBIE 3JIeKTpOMarHUTHbIE KosieOaHus. Pesonanc
Ilepemennsbrii Tok. I[Ipow3BoacTBo, Tepegaya W TMOTpeOICHUE
AIEKTPUYECKON SHEPTUU

B4\ e 1P ot I

+ = TR = TEE = const.
2 2 2 2
CBoifcTBa 3JEKTPOMAarHUTHBIX BOJH. B3anMmHass opueHTanus
BEKTOPOB B - - AIIEKTPOMArHUTHON

3.5.5 BOJIHE B BaKyyMe: ElBlc

3.5.6 [xana ANIEKTPOMAarHUTHBIX BOJIH. IIpumenenne
AJIEKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY

3.6 OIITUKA
36.1 [IpsimonnHeHOe pacpocTpaHEeHHE CBETa B OJJHOPOJIHOI cpeje.

Toueunsiii uctounuk. Jiyd ceera
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3.6.2

3aKOHBI OTPAKEHMS CBETA.

a=p
alB

VO PP Ao

3.6.3

ITocTpoenune n300paxeHuii B IJIOCKOM 3epKajie

3.6.4

3aKOHBI PETOMIICHHSI CBETA.
IIpenomnenue ceera:

nisina = nz2sinf.

OTHOCUTENBHBIN HOKa3aTelb
HpETOMIICHHMS: Mgy = — = —

XoJ nydeit B Ipu3Mme.

1"1 = 1'2 - ”1}.1 = ”'2}. 5

F

CooTHoIIEHNE YacTOT U COOTHOLIEHUE JIMH BOJIH IIPU [IEPEXOE
MOHOXPOMAaTHYECKOTO CBETa Yepe3 TpaHUIly pasjenia JBYyX
ONTUYECKUX CPEA:

3.6.5

nH,<mn 1y

n

anp

ITomnoe BHYTPCHHCC OTPAKCHUC.

[IpenenbHBIN yrou MOIHOrO BHYTPEHHETO OTPaKEHUS:
1 nz

Sinan, = =
Nomn N1

3.6.6

Cobuparonue ¥ paccewBarolve JUH3bL. TOHKas JWH3a.
DoKyCHOE PaCCTOSTHUE M ONTUYECKAs CHJIa TOHKOM JIMH3BI:

bl
T F
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dopmysia TOHKOM JIMH3bL:

1 . 1 1
d f F
VBeandeHre, 1aBaeMoe
S
H d
JIMH30M:
h
r
3.6.7
d T
[ ]
H F
AN\
k3
B ciyuae pacceuBaroniei JMH3bI:
DO F ! 0
— = —
D
[ f1 h
= — = — 1
3.6.8 r g d
Xox ny4a, OpOUIEANIErO JIMH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€
rnaBHOW ontudyeckod ocu. [loctpoeHune n300pakeHU TOUKH |
OTpe3Ka MpsIMON B COOMpAIOIIMX U PACCEMBAIOIIUX JIMH3AaX U UX
CUCTEMax
36.9 doTtoanmapaT Kak onTHYeckuil mpudop. ['1a3 kak onruyeckas
e cucTema
WNutepdepeniiuss  cBera. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS
HaAOJI0/IEHNs] MAKCUMYMOB U MUHUMYMOB B MHTEp(EPEHIIMOHHON
KapTHHE OT JIBYX CHH(]A3HBIX
KOT'€pEHTHBIX UICTOYHHUKOB
3.6. A
MAaKCIIMYMBI — &-.=2m;; = F Lt R0
A
MITHIIMYMBI — .-i={2m+1_];, m=0,+1+2 +3 .
3.6.11 Hudpakmuss  cBera. JudpaknumonHas pemérka. YcioBue
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HAOJIIOZICHUS TJIABHBIX MAKCUMYMOB MPH HOPMAJILHOM TaJICHUH
MOHOXPOMAaTHUYECKOTO CBETA C JUIMHOM BOJHBI A Ha PEIIETKY C
nepuoaom d:

dsinpm=mA,m=0,+/-1,+/-2,+/-3,... dsing

3.6.12

Hucniepcus ceera

KBAHTOBAS ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOM JIY AJIN3M

411

['unore3za M. [Tnanka o kBantax. @opmyna IInanka: E = hv

41.2

®oToHBI. DHEPTUs ¢orona:

hc_
7 Pe

Nmnynbse ¢poToHa:
hv
c

4.1.3

dorordpdext. Onwitel A.I'. CroneroBa. 3akonsl hoTodPdexra

414

VYpasuenue DitHmreiHa 115 GoTodddekra:

E ¢dorona = ABbixona + E KHHMAXx,

B hc
= v =—
E (oroHa A )

hc
ABLIXOI[a = hUKp = ___
A](p

mv max _ o7 2

Evusmax = 5
3a1t

415

JlaBneHue cBera.
JlaBieHue cBeTa Ha MOJHOCTHIO OTPAYKAIOIIYIO TIOBEPXHOCTh U HA
MTOJIHOCTBIO MOJIOMIAOITYIO TOBEPXHOCTh

4.2

OU3NKA ATOMA

421

IInanerapuas moxens aroma

422

[Toctynatel bopa. M3mydenue u moryomeHue (GOTOHOB NpU
IEPEXO0/I€ aTOMa C OJHOTO YPOBHS SHEPIMH Ha APYToOM:

- _|E,-E

mr .

hv

m
“mn

4.2.3

JIuHeityaThie CIEKTPHI.
CriekTp ypOBHEW SHEPrUU aTOMa BOJIOPOAA:

_ -1363B

e

E

= s L

Iy

4.3

OU3NKA ATOMHOI'O AJIPA
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Hyxnonnas monens siapa [eiizenOepra — MBaneHko. 3apsn sjapa.

43.1
Maccosoe uuciio sapa. M3oronsl

PanuoaktuBHOCTE. Anb(a-pacma:
A Advr, 4

bera-pacnan.
DJIeKTPOHHBIN B-pacna:

43.2 A A 0_

zX2>znY + _je+v,

[To3utpoHHsIi B-pacnan:
Axouhyg D sy

a8

I'amma-usnyuenue

4.3.3 3aK0H paJIMOAKTHBHOTO _, Dbacmana:
N(t) = Ng*2T

4.3.4 SAnepusle peakuuu. JleleHre U CHUHTE3 sAEp
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