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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma no gu3uke Ha ypoBHE CpeAHEro oo1ero oopazoBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHMM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeiIbHON MPOTrPaMMBL,
npeacraBieHHblx B ®I'OC COO, a Ttakke ¢ ydérom denepanbHOW pabodeid MporpaMmbl
BocriuTanus u Konnenuuu npenonaBanus yueOHoro npenmera «Pusnka» B 00pa3oBaTeIbHbBIX
opranmzanusax Poccuiickoit  ®exepanuu, peaqu3yOUIMX OCHOBHBIE  0Opa3oBaTeibHbIC
IIPOrPaMMBI.

IIporpamma 1o ¢Qu3uke ompeaenser 0043aTebHOE INPEIMETHOE — COJCpIKAHUE,
YCTaHABJIMBACT PEKOMEHIYEMYIO IOCIIEJ0BATEIFHOCTh M3YYEHHS TeM W Pa3leioB y4eOHOTO
npeaMeTa ¢ y4€TOM MEeKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH Y4eOHOTr 0 Iporecca,
BO3pacTHBIX 0OcOOeHHOCTEH oOydatomuxcs. [Iporpamma o ¢pusuke gaét npencTaBiIeHue o UesX,
coJiepKaHnu, OOIIeH cTpaTeruu oO0ydeHus, BOCIUTAHUS U Pa3BUTUS 00yUaIOMIUXCS CPEACTBAMHU
yueOHoro npenmera «Ou3nka» Ha yriayOJaEHHOM YpOBHE.

N3ydyenne kypca Gu3MKM yriayOlnEHHOIO YpOBHSI IO3BOJISIET pPEATU30BaTh  3aJa4uu
npodecCHOHAIBbHON OpPHEHTAIMM, HAlpaBJIEHO HA CO3JlaHHE YCIOBMH Ul MPOSBICHUS CBOMX
HHTCJUICKTYAJIbHBIX W  TBOPYCCKHUX criocodoHocTeR KaXXJIbIM O6y‘IaIOHII/IMC$I, KOTOPBIC
HEOOXOIUMBI I NPOJNOJDKEHUs OOpa3oBaHMs B  OpraHM3alusAX MpodecCHOHATBLHOrO
06pa3013aH1/191 110 pPa3jInMYHbIM (1)I/I3I/IKO-T€XHI/I‘-IGCKI/IM N MHXXCHCPHBIM CIICHUAJIBHOCTAM.

B mporpamme mo ¢usmke onpenensioTcs IUIAaHHUpPYEMbIE pe3yJbTaThl OCBOCHHS Kypca
(GU3UKK HA YPOBHE CPEHET0 00IIETr0 00pa30BaHUsI: JIMYHOCTHBIC, METAIPEIMETHBIE, IIPEIMETHBIE
(Ha yrmy6néHHOM ypoBHE). HaydyHO-METOM0I0rHYeCcKOi OCHOBOM IS pa3paboTKu TpeOOBaHUH K
JMYHOCTHBIM, METANPEJIMETHBIM M TPEIMETHBIM pe3yJibTaTaM OOyYaroIIUXCs, OCBOMBIIUX
nporpaMMmy 1o (GHU3UKE Ha YpOBHE CPEAHEro oOIIero oOpazoBaHHs Ha YriyOJIEHHOM ypOBHE,
SIBIISICTCS CUCTEMHO- A TEIbHOCTHBIH MOIX O],

[Tporpamma 1o ¢pu3uKe BKIOYAET:

IUTAHUPYEMBIE Pe3ysIbTaThl OCBOCHUSI Kypca (PU3UKU Ha YIIIyOJIEHHOM YpOBHE, B TOM UHCIIE
IpeMETHBIE Pe3yJIbTaThl M0 T0/1aM 00YUYEHHUS;

COJACPpIKaHUC yqe6H0ro npeameTa «®u3uka» o rogaM O6y‘leHI/I}I.

[TporpamMa mno ¢u3uke MUMeeT NPUMEpPHBIH XapakTep M MOXKET OBITh MCIIOJIb30BaHA
YUUTETSIMU (PU3UKU JUISl COCTABIIEHUSI CBOMX pabOUUX MPOrpaMM.

[Tporpamma o gu3uKe He CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTEJEH U TPeI0CTaBISIET
BO3MOXKHOCTH JUIsl peali3alluy Pa3InYHbIX METOJAUYECKUX MMOAXO0JI0B K MPENoIaBaHuI0 (PU3UKU
Ha yriayOJIEHHOM YpOBHE NPH YCIOBUH COXPAaHEHUs 00s3aTeIbHOM YacTu coiep KaHus Kypca.

dusmka Kak Hayka o HanOoJiee OOIUX 3aKOHAX MPHUPOJIBL, BBICTYIAs B KAUeCTBE y4eOHOTrO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc (QHU3MKH — CHCTEMOOOPA3YIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH, N3y4aeMbIX
XUMHeEH, Ouonorueit, gusnueckoil reorpadueit u actpoHomueil. VMcnonab3oBaHHe W aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHWM OMPENeNIUIo XapakTep M OypHOe pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IIOJyYeHHs] HOBBIX



MaTepuaJioB C 3aJaHHBIMH CBOWCTBamMH. M3yueHune ¢GU3MKA BHOCUT OCHOBHOM BKJIaa B
(dopMHpOBaHUE €CTECTBEHHO-HAYYHON KapTHHBI MUpPa 00yYaroerocs, B popMHUpOBaHUE YMEHUN
MPUMEHSTh HayYHbI METO/1 MO3HAHUS MPY BBIMOJIHEHUH UMHU YUEOHBIX HCCIIeI0BaHUI.

B ocHoBy kypca ¢u3uKu Ha ypoBHE CpeqHEero odiero o0pa3oBaHUs MOJOXKEH PSA HACH,
KOTOpPbIE MOXKHO pacCMaTPUBATh KaK MPUHIUIIBI €0 MOCTPOCHHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM C HEW KypC SABISAETCS JIOTUUECKU 3aBEPUIEHHBIM, OH
COJEPKUT MaTepuall U3 BCeX pa3fiesioB (pU3MKH, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (DU3UKH.

Hoes zenepanuzayuu. B cooTBeTCTBUU ¢ HEW MaTepHuall Kypca (pU3MKH 0ObeAUHEH BOKPYT
¢usnueckux Teopwil. Bemymmm B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaTE€PHUH, BEUIECTBE U IOJIE.

Hoea zymanumapuzayuu. EE peanuzanus npeanonaraeT UCIoJib30BaHUE TYMaHUTAPHOTO
noTeHnuana GU3NIeckoi HayKH, OCMBICIICHUE CBSI3U Pa3BUTHS (PU3UKH C pa3BUTHEM OOIICCTBA, a
TaK)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU M SKOJIOTHUYECKUMHU MTPOOIeMaMHu.

Hoen npuxknaonoit nanpaenennocmu. Kypc pusuku yriyOn€HHOTO YPOBHSI IPEATIONIAraeT
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKMX U TEXHOJIOTMYECKUX MPUIIOKCHUH H3YYEHHBIX
Teopuid U 3akoHOB. [Ipu 3TOM paccmarpuBalOTCs Ha ypOBHE OOIIMX MPEICTaBICHUNA U
COBPEMEHHBIC TEXHUYECKHUE YCTPOUCTBA, U TEXHOJIOTHUH.

Hoesn IKo1ocuzauuu pCalnulyCcTcsa IOCPpCACTBOM BBCIACHHA JJICMCHTOB COJICPIKaHUA,
MOCBAIIEHHBIX AKOJOTHYECKUM HpO6JI€MaM COBpPCMCHHOCTH, KOTOPLIC CBA3aHbI C PA3BUTHEM
TCXHHUKHU U TeXHOHOFI/Iﬁ, a TaKXKC O6CY)KI[CHI/I$I HpO6J’I€M paluoOHaJIbHOI'O IIPUPOAOIIOJIB30BAHUS U
JKOJIOrHYECKOM 0€30IaCHOCTH.

OcBoeHHUE COMEpKAaHUS MPOrpaMMBbI 10 (PU3UKE TOHKHO OBITH MOCTPOCHO Ha MPUHIIMIIAX
CHCTEMHO-AEATEILHOCTHOTO NoAxo/a. [ GU3uKM peann3anus STHX MPUHIUIIOB Oa3upyeTcs Ha
VICTIOJIB30BaHUH CAMOCTOSITEIIFHOTO AKCIIEpPHMEHTa KaK IOCTOSHHO JAeicTByrommero Qakropa
yueOHoro npouecca. s yrimyOnéHHOTo ypoBHS — 3TO CUCTEMa CaMOCTOSATEIbHOTO Y4EHUYECKOTO
SKCIICPUMCHTA, BKIIOYAIOIICTO q)pOHTaJ'II)HI)IC YUYCHUUYCCKHUE OIBITbl IpPpU HU3YYCHUH HOBOI'O
Marepuaa, JadopaTopHble padOThl M PadOTHI MPAaKTUKyMa. [Ipr 5TOM BO3MOXKHEI JjBa CIOCO0a
peanuzanuu GpU3NIEeCKOro NpakTUKyMa. B mepBoM citydae mpakTUKyM MPOBOJUTCS JTUOO B KOHIIE
10 u 11 kmaccoB, OO MocIIe IMepBOTO U BTOPOTO MOTYTOAMH B KaXKIOM M3 3TUX KJ1accoB. Bropoit
crocod — 3TO HMHTerpanusi paboT NpakTHKyMa B CHCTEMY JIa0OpaTOpPHBIX paboT, KOTOpBIE
NPOBOJAATCS B Tpolecce M3ydeHus: paszgena (temsl). [Ipu sTom mon paboramu HpakTHKyMma
IIOHMMAeTCs CaMOCTOSITENFHOE HCCIEJOBaHUE, KOTOPOE IPOBOMUTCS 10 PYKOBOJCTBY
CBEPHYTOr0, 0000IIEHHOTO BUa O€3 MOIIaroBOi HHCTPYKIIHH.

B nporpamme no ¢u3nke cucremMa y4eHHUECKOro SKCIEPUMEHTa, TaOOpaTOpHBIX paboT U
NpaKkTUKyMa MpecTaBieHa eAUHBIM NepeyHeM. BIOop TeMaTuKH IS 3TUX BHJIOB YUYEHHUYECKHX
INPAaKTUYECKUX Pa0OT OCYLIECTBISETCS y4aCTHHUKaMHM 0Opa30BaTEIbHOIO Ipolecca UCXOIsd U3
0COOEHHOCTEH TMOYpOYHOTrO IUTAHUPOBAaHUS M OCHalleHus KabunHera ¢usuku. Ilpu sTOM
oOecrieunBaeTcs OBJaJleHHe OOy4YaloIMMHUCS YMEHHUSIMH TPOBOJUTH MpSMble U KOCBEHHBIE
U3MEpPEHUs, MCCIeIOBaHUs 3aBHUCUMOCTEH (M3NYECKUX BEIWYMH M TOCTAHOBKY OIIBITOB IO
MPOBEPKE MPEIOKEHHBIX TUIIOTES.



bonbiioe BHUMaHMe yaenseTcs pellieHr0 pacu€THBIX U KaueCTBEHHBIX 3an1ad. [Ipu sTom
JUISL pacu€THBIX 3a/1ad MPUOPUTETOM SBISIOTCS 3aJaud C SBHO 3a/IaHHOM M HESBHO 3a/IaHHOMU
buznyecKoil MOIEIBIO, TIO3BOJISIONINE PUMEHSATH H3yUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KakK U3
OJIHOTO pazliesia Kypca, TaK MU HUHTETPUPYs MPUMEHEHHE 3HAHWU M3 pa3HbIX pasnenoB. [ns
KaueCTBEHHBIX 3aJjauy IMPUOPUTETOM SBIAIOTCS 3aJaHusl Ha OOBsICHEHHE/NpeICcKa3aHue
npoTeKaHuss (GU3NYECKUX SBICHUH U TPOIECCOB B OKPYKAIOIIEH >KU3HH, TPEOYIOIHe BhIOOpa
buznyecKoil MoAenu Al CUTyalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanmsaimMu PI'OC  COO Kk  MaTepHaIbHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kype (pu3uku yriyOnEHHOro ypoBHS Ha YPOBHE CpPEIHEro
o0mero o0pa3oBaHMS JOJDKEH H3ydaThbCs B YCIOBHSX HpEAMETHOro kaOuHeta. B kaOunere
($u3UKN T0JKHO OBITH HEOOX0IMMOE JTAd0PaTOpHOE 000PYIOBAHUE ISl BHITIOTHEHUS YKa3aHHBIX
B IIporpamMMe 1o (U3UKEe YUCHHYECKUX OIBITOB, Ja0OPAaTOPHBIX paboT M paboT MpaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JemMoHCcTpaniioHHOe 00opyaoBaHue (HOPMHUPYETCS B COOTBETCTBUU C IPUHIIUIIOM
MUHUMAJIBHON OCTaTOYHOCTU M 00ecrevnBaeT MOCTAHOBKY MEPEYHCICHHBIX B MpOrpaMMme Io
(1)I/I3I/IK€ KJIFOUYCBbIX I[CMOHCTpaIII/If/'I A1 UCCIICAOBAHUA H3YYaCMbIX SIBJICHUN U mponeccos,
SMIIUPHUUECKUX U (PYHIAMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopatopHoe 000pyAOBaHHE ISl YYCHUIECKUX PAKTUIECKUX paOboT OpMHUPYETCS B BULIC
TEMaTHYECKHX KOMIUIEKTOB M O0ecneynBaeTcs B pPacuy€Te OJHOTO KOMIUICKTa Ha JBYX
oOyyaromuxcs. TemMaTndeckue KOMIUIEKTHI JIaOOpaTOPHOTO OOOpyIOBaHHUSA JIOJDKHBI OBITH
HOCTPOEHBl Ha KOMIUICKCHOM HCIOJIb30BAaHWU AHAJIOTOBBIX WM IU(POBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPHUTEIIBHBIX CUCTEM B BUJIE HU(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU TIETISIMU U3YYEHUS (PU3UKU B 00IIEM 00pa30BAHUU SBIISIOTCS:

(dbopMUpOBaHNE UHTEpPECA U CTPEMJICHHUS 00YyYaIOIIKXCS K HAyUHOMY M3YUYEHHIO TPUPO/BDI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJICTaBICHMM O HAy4yHOM METOJE€ TMO3HaHHid U  (OPMHUPOBAHUE
UCCIIEI0BATEIBCKOrO OTHOLICHUS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMUpOBaHHE HAy4YHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa W3YYEHHS OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMHUpOBaHNE YMEHUM OOBSCHATH SIBJICHHUS C HCIOJIB30BaHUEM (PU3MUECKUX 3HAHUU U
Hay4HbIX JI0Ka3aTeJIbCTB;

(bopMupOBaHUE IPEICTABICHUN O POJIU (PU3UKHU AJISl pa3BUTHS IPYTHX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTUA;

pa3sBUTHE TIPEACTaBICHUH O BO3MOXHBIX cdepax Oyaymeil mnpodeccHoHaIbHOM
NESTENIbHOCTH, CBSI3aHHBIX C (U3MKOM, MOArOTOBKAa K JalbHEWIIEMy OOY4YeHHMIO B 3TOM
HaIpaBJICHUU.

Joctmkenne STUX Ielell oOecrmeunBaeTCsl peIieHueM CISAYONIMX 3a1ad B IPOIecce
M3y4eHHs Kypca (pU3UKU HA YPOBHE CpPEIHEro o0IIero o0pa3oBaHuUs:



npuoOpeTeHne CUCTEMbI 3HaHUN 00 oOmUX (PU3NUYECKHX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYJSIPHYIO (PU3UKY, SJIEKTPOAMHAMHUKY, KBAHTOBYIO (PU3UKY H
AJIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHE YMEHUIN MPUMEHATh TEOPETUUECKUE 3HAHUS AJIs1 OOBSICHEHUS (HU3UUECKUX
SBJICHUM B IPUPOJIC U JJIsI IPUHSITHUS MPAKTUYECKUX PEIICHUN B MOBCETHEBHON KU3HU,

OCBOCHHE CIIOCOOOB PEICHUs Pa3IMYHBIX 33Ja4 C SIBHO 33/1aHHON (PU3UUECKON MOJEIBIO,
3aja4, MOAPa3yMEBAIOUINX CaMOCTOSITENIbHOE CO3JaHHe (PU3MYECKOM MOJAENu, aJeKBaTHON
YCIIOBHSM 33J]au¥, B TOM YHCJIE 3a]1a4 HHKEHEPHOTO XapaKTepa;

MOHMMAaHUE (PU3UYECKHX OCHOB M NPHUHIIUIIOB JCHCTBUS TEXHUYECKUX YCTPOWCTB H
TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPELLY;

OBJIAJICHUE METOJAMHU CaMOCTOSITEIBHOTO IUIAHUPOBAHUS M TPOBEIACHUS (DU3MUECKHX
SKCIIEPUMEHTOB, aHaJIW3a M UWHTEpIpeTanuu WH(OpManuu, OmnpeAeNeHus JIOCTOBEPHOCTU
MOJIy4YE€HHOT'O pe3yJbTara;

CO3/IaHUE YCJIOBHM I Pa3BUTHS YMEHHUH MPOECKTHO-HUCCIIEIOBATEIIBCKOW, TBOPYECKOU
JIeATEIbHOCTH;

pa3BuTHE HHTEpeca K cepaMm MpodecCHOHATHHOM e TeTbHOCTH, CBA3aHHOM ¢ (PH3UKOM.

B cootBercTBuu ¢ TpedoBanusamu ®I'OC COO yrny06n€HHbIH YPOBEHb U3YUCHUS YUeOHOTO
npenmMera «Du3nKay Ha YpOBHE CpelHEro ooimiero oopazoBaHus BbIOMpaeTcs 00ydaroluMucs,
IUTAHUPYIOIIUMHU TMPOJIOJDKEHUE OOpa30BaHUS 10 CIHEMUATBHOCTIM  (DHU3UKO-TEXHHUIESCKOTO
npodus.

Ha u3yuenue gusuku (yriayOnEHHBIN YPOBEHB) Ha YPOBHE CPEAHEr0 001Iero oopa3oBaHus
otBoautcs 340 gacos: B 10 kimacce — 170 vacoB (5 yacoB B Heento), B 11 kimacce — 170 yacos (5
9JacoB B HEJIEIIO).

[Tpennaraemslii B mporpaMme o ¢pu3uke nepeyeHb J1a00paTOPHBIX U MPAKTUYECKUX padboT
SBJISIETCS PEKOMEHIOBAaHHBIM, YUYHMTENb JejaeT BbIOOp MpoBeAeHUs 1a0OpaTOpHbIX paldoT U
OTBITOB C YUYETOM MHIUBUAYAIbHBIX 0COOEHHOCTEN 00yYarOIUXCsl.



COJAEPKAHUE OBYYEHUA

10 KUIIACC
Pasnen 1. HayuHblii MeTO O3HAHUS MPUPOABI.

Omsuka — QyHmaMeHTaIbHAS Hayka O mpupoje. HayuHblii METO/a MO3HAHWS M METOJIbI
UCCIICTIOBaHMS (PU3NICCKUX SBIICHUH.

DKCTIEpUMEHT M TEOpHs B IMpoliecce Mo3HaHus mpuposl. HabmoaeHne u SKCIepruMeHT B
buzuke.

Crioco0b1 u3MepeHust (pU3MUECKUX BEIMYMH (aHAJIOrOBble U LU(PPOBbIE W3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu nu3MepeHuil pusnueckux BeJnYuH (aOCOIIOTHAS U OTHOCUTEIIbHAS).
MogenupoBanue (U3NYECKUX SBICHUM U MPOLECCOB (MaTepualibHas TOYKA, aOCOJOTHO
TBEPOE TEJI0, UJIeaIbHAsl )KUJKOCTh, UJI€ANIbHBIN T'a3, TOUEUHBIH 3apsn). ' unoresa. ®uznueckuit

3aKOH, I'paHUIbI €TO0 IPUMCHUMOCTH. duznyeckas TCOPHUA.

Ponp u mecto ¢u3uku B (QOPMUPOBAHMU COBPEMEHHOW HAy4yHOM KapTUHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopusie padbomst, nPAKMUKYM.

M3mepeHue cuiibl TOKa U HAIPSKEHUS B LIETIU TOCTOSIHHOT'O TOKA ITPY MOMOLIY AaHAJIOTOBBIX
U IIU(PPOBBIX U3MEPUTENBHBIX IPUOOPOB.

3HakoMcTBO ¢ 1u(poBoi nadoparopueit no ¢usuke. [Ipumepsl n3mepeHuss GU3NYECKUX
BEJIMYMH [TPU MOMOIIM KOMIBIOTEPHBIX 1aTYNKOB.

Pa3gen 2. MexaHnuka.
Tema 1. Kunemamuka.

Mexannueckoe naBrkeHue. OTHOCHUTEILHOCTH MeXaHuueckoro aBmkenusd. Cucrema
oTcuéTa.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Paguyc-BeKTOp MaTepHAIbHOM TOYKH, €r0 IPOEKIUU Ha OCH CHUCTEMBI KOOPIMHAT.
Tpaexropus.

[Tepemenienne, cKOpocTh (CpelHsisi CKOPOCTb, MTHOBEHHasi CKOpPOCTb) U YCKOpPEHHE
MaTepUaibHONW TOYKH, UX NMPOEKIMH Ha OCH CUCTEMBI KOOpAHHAT. ClioKeHue NepeMeleHU 1
CJII0’KE€HHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSMOJIUHEHHOE NBI)KCHHUE. 3aBUCUMOCTh KOOP/JIMHAT,
CKOPOCTH, YCKOPEHHUS U MYTH MaTepuaIbHONW TOUYKHA OT BpEMEHH U UX TpauKu.



CBobomHoe majenre. Y cKkopeHue cB00OHOTO maaeHus. [[Bikenne tena, OpomeHHOro Mo/
YTJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJIUHAT, CKOPOCTH U YCKOPECHHSI MaTepUaIbHOU TOYKU OT
BpEMEHU U UX rpaduKH.

KpuBonunelinoe aBukeHue. J|BrkeHne MaTepruaibHONM TOYKH M0 OKPY>KHOCTH. YTJIOBas U
nuHeHass ckopocTh. llepuon m wacrora obOpamienus. LleHTpocTpeMuTenbHOe (HOPMAIBHOE),
KacaTeJibHOE (TaHTCHIIMAIBHOE) U TIOJTHOE YCKOPEHHE MaTePHATbHOM TOYKH.

TexHnyeckue yCTPOHMCTBA M TEXHOJIOTMYECKHME IIPOLECCHI: CHUAOMETP, JBHIKEHUE
CHapsI0B, LIETIHBIE, IECTepEHYATHIC U peMEHHBIE MTepeJaul, CKOPOCTHBIEC TH(THI.

Hemoncmpayuu.

Monenb cucteMbl 0TCU€Ta, MIUTFOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.
CrniocoObI uccae10BaHus ABIKEHUN.

NnnrocTparnus nmpenensHoro nepexoaa 1 u3MepeHue MrHOBEHHOM CKOPOCTH.
[IpeoOpazoBanue NBHKEHHUI C UCTIOIB30BAHIUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Habmtonenue nmxenus Tena, OpoleHHOro Mo/ yrioM K TOPU30HTY U TOPU30HTAIBHO.
Hanpapnenue ckopocTu MpH IBUKEHUH 110 OKPY>KHOCTH.

[IpeoOpazoBaHue yriioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTeH, TPAaeKTOPUM, CKOPOCTEH NBMKEHHS OJHOTO M TOTO K€ Tella B Pa3sHBIX
CHUCTEMax OTCUYETA.

Yuenuueckuit 3kcnepumenm, nabopamopmsie padomut, RPAKMUKYM.
M3yueHne HepaBHOMEPHOTO JIBHXKSHHS C IIEITBIO OMPEIeNICHIS] MTHOBEHHON CKOPOCTH.

N3mepeHne yckopeHus npy NpSIMOJIMHENHOM PaBHOYCKOPEHHOM JABHKEHHUH MO0 HAKJIIOHHOM
IJIOCKOCTH.

HccnenoBaHnue 3aBUCUMOCTHU IMYyTHU OT BPEMCHU IIPU PABHOYCKOPCHHOM JIBUKCHHUU.

H3mepeHne yckopeHus cBOOOTHOTO MafeHusl (PEeKOMEHIOBAHO HCIIOJIb30BaHUE IUPPOBOI
nabopaTopun).

N3yuenune NBUKEHHUS Tena, OPOIIEHHOTo ropH30HTaIbHO. [IpoBepka runoTessl o mpsmMoi
MIPOMOPLUOHAIEHON 3aBUCIMOCTH MEXy JalIbHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTHIO TeJa.

N3ydeHue nBuKEeHUs Teja M0 OKPY>KHOCTH € MTOCTOSTHHOM 1O MOAYJIIO CKOPOCTHIO.



HccnenoBanue 3aBUCMMOCTH Iepuojia OOpalleHHs] KOHMYECKOro MasTHHKAa OT €ro
IapaMeTpoB.

Tema 2. /lunamuxa.

Ilepssiit 3akoH HproTtoHa. MHepuuanbsHble cucTeMbl oTcyéTa. [IprHIMI OTHOCUTEIBHOCTH
[Nanunes. HemnepruanbHble cucTeMbl OTCUETA (ONpeIeNIeHUe, IPUMEPBI).

Macca tena. Cuia. [lpuHuun cynepnosuiuu cui.

Bropoii 3akoH HproToHa 11711 MaTepUaAIbHON TOYKH.

Tperuii 3akoH HproTOHA [71s1 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh I'PABUTALIMOHHON M HHEPTHON MacCCBI.

Cuna TsDKeCcTH. 3aBUCHUMOCTb YCKOPEHHMS CBOOOJHOIO TMaJeHHs OT BBICOTHI HAaj
MOBEPXHOCTHIO TUIAHETHI W OT reorpaduueckoil MmHpOThL. J[BHKEHHE HEOECHBIX Tel U HX
cnyTHHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuueckast CKOpOCTb.

Cuna ynpyrocrtu. 3akoH I'yka. Bec tena. Bec tena, IBHXKYIIErocsi C yCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHHS CKOJBXKEHHMS W CHJIA TPEHHUS TIOKOS.
Koadduuuent tpenus. Cuna conpoTUBICHUs NPU JBUKECHUU Tela B JKUIKOCTU WJIM rasze, eé
3aBUCHUMOCTB OT CKOPOCTH OTHOCHUTEIBHOIO JBUKECHHUSL.

Hasnenue. ['unpocraruueckoe nasinenue. Cuiia Apxumena.

Texundeckue yCT‘pOﬁCTB& U TCEXHOJIOTHYCCKUEC IMPOLCCChI: IMOAMMWITHUKH, IABUKCHUC
HCKYCCTBCHHBIX CITYTHHUKOB.

Hemoncmpayuu.
Habmronenne ABM>keHUs TeN B HHEPIHAIbHBIX U HEMHEPIHMAIBHBIX CUCTEMAX OTCYETA.
IIpyHIUIT OTHOCHTEIBHOCTH.

Kauenune ABYX HNWIWMHAPOB WM IHTapOB pa3H0171 MacCCbl C OAWHAKOBBIM YCKOPCHUEM
OTHOCHUTCIIBHO HGHHCpHI/IaHBHOfI CHCTEMBI OTCUETA.

CpaBHEHHE PaBHOACHCTBYIOIIEH MPUIIOKEHHBIX K T€Ty CHJI C IPOU3BEIEHUEM MacChl TeJa
Ha €ro yCKOPEHHE B MHEPLHAIBHONU CUCTEME OTCUETA.

PaBeHCTBO CHJl, BO3HUKAIOIIMX B PE3yIbTaTe B3AUMOEHCTBUS TEIL.
N3MmepeHne macc 1o B3auMOJICUCTBUIO.
HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOABEME U MMAICHUU.



IleHTpOOEKHBIE MEXaHU3MBI.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKkmuKym.

W3mepenune paBHOJCHCTBYIOIIEH CHUJI TP IBMYKEHUH OpyCKa 110 HAKIIOHHOM TIOCKOCTH.

[TpoBepka THUIIOTE3BI O HE3aBUCUMOCTH BPEMEHHU JIBWKECHUS OpycKa IO HaKJIOHHOM
IUIOCKOCTH Ha 33JJaHHOE PACCTOSHUE OT €r0 MacChl.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHKAIOUIMX B MPY)KUHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

W3ydeHnue qBUKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 NErkuit O6JIoK.

Uzmepenune xkodduirienTa TpeHus Mo BeJTUYHUHE YIIoBOro KodduireHTa 3aBUCUMOCTH
FTP(N)-

HccrnenoBanuwe JABWXKEGHUS Opycka TI0 HAKJIOHHOW TUIOCKOCTH C  TIEPEMEHHBIM
K03 PUIMEHTOM TpEHHUS.

W3ydeHne IBUKCHHS TPy3a Ha BATY C TPCHHEM.
Tema 3. Cmamuxka meépoozo mena.

AbcomoTtHO TBEpHOE Teno. IlocTynarenbHoe M BpallaTeIbHOE JBUXKEHUE TBEPAOIO Tena.
MoMEHT criibl OTHOCUTENBHO ocu BpauieHus. Ilnedo cumbl. CnoxeHue cuil, IPHUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu Tena.

VYcnoBus paBHOBECHUS TBEPIOIO TeEIA.
YcroitunBoe, HeycTOUMBOE, O€3pa3NuYHOE paBHOBECHE.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE IPOLIECCHI: KPOHIUTEWH, CTPOUTEIIbHBIN
KpaH, peméryaTble KOHCTPYKIIMH.

Hemoncmpayuu.

VYcnoBus paBHOBECH.

Bunael paBHOBecHs.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomeol, npaKmuKym.
HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALCHUS.
KoHcTpynpoBaHye KpOHIITERHOB U PACYET CUIT YIIPYTOCTH.

I/ISYI-ICHI/IC yCTOI>'I‘{I/IBOCTI/I TBépI[Ol"O TCJ1a, UMCIOLLICTO IJIOIIaJlb OIMOPHI.



Tema 4. 3akonsvl coxpanenusn 6 mexanuke.

I/IMHy.]'IBC MaTepHaHBHOﬁ TOYKH, CUCTEMbI MAaTCpHUaJIbHBIX TOYCK. HGHTp MacC CHCTCMBbI
MaTCpHAJIbHBIX TOUYCK. TeopeMa O JIBMKCHHH LICHTPA MacCC.

I/IMHy.]IBC CHJIbI 1 UISMCHCHUC UMITYJIbCA TECJIa.
3aKoH COXpaHCHUA UMITYJIbCA.
PeaktuBHOE JABUKCHUC.

MomeHT HMITYJIbCa MaTepHaﬂbHOfI TOYKH. HpeI[CTaBJ'IeHI/Ie 0 COXpaHCHHHM MOMCEHTA
HMITYJIbCa B ICHTPAJIBHBIX IMOJIAX.

PaboTa cuiel Ha MajaOM M Ha KOHEYHOM MepemerneHuu. [ padudeckoe mpeacraBicHHue
paboTHI CHUJIBI.

MoHoOCTE CHUJIBL.

Kunernueckass sHeprus MarepuaibHOM TOUkH. Teopema 00 M3MEHEHMM KHUHETUYECKOU
SHEPruu MaTepUuaJbHON TOUKHU.

[ToTenmanbHbie ¥ HENMOTECHIMANbHBIE CcUiibl. [loTeHnmanbHas ’Heprus. [loTennumanpHas
SHEpPrusl ynpyro AeGpopMUpOBaHHOW MpyXUHBL. [loTeHIManbHas HEpPrusi Teiaa B OJHOPOIHOM
rpaBUTalMOHHOM ToJie. [loTeHnuanbHast SHEeprus Tejia B TPABUTALMOHHOM I10JI€ OJHOPOJIHOTO

nrapa (BHyTpH U BHe 11apa). Bropast kocMuyeckasi CKOpoCcTb. TpeThbsi KOCMUYECKasi CKOPOCTb.

CBs13b pPaOOTHI HEMTOTEHIIMATILHBIX CUJI C U3MEHEHNEM MEXaHUUECKOM 3HEPTruH CUCTEMBI Tell.
3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIHH.

Ynpyrue v Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHyiu s WAEANbHOM JKUJIKOCTH Kak CIEACTBUE 3aKOHA COXPaHEHHUs
MEXaHUYECKON YHEPTUU.

TexHu4YecKkue yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLECCHI: IBUKEHUE PAKET, BOJIOMET,
KOMNEp, MPYKUHHBIN MUCTONET, THPOCKOTI, (PUTYPHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxkTnBHOE ABIKEHHE.

W3mepeHrie MOITHOCTH CHJIBI.

M3MeHeHue sHepruu Teja Mpyu COBEPIIEHUH PadOoThI.

Bzaumnrie MMpeBpalICHUA KUHETHYECKON U HOTCHHH&HLHOﬁ 3Hepr1/1171 npu HeﬁCTBHH Ha TCJI0
CHJIBI TSAKECTU U CUJIbI YIIPYT'OCTH.



CoxpaHeHue 3Hepruu nIpu cBOOOIHOM MaJACHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym.

W3mepenue uminynbca Temna mo TOPMO3HOMY ITYTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJIEITH 3JICKTPOMOOUIISI U MOITHOCTH CHIIBI TATH.
CpaBHeHUE U3MEHEHUS UMITYJIbCa Tejla C UMIYJIbCOM CHJIBL.

HccnenoBanue coxpaHeHHsI UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUM.

H3mepeHne KHHETUYECKOM HEePTUu Tella 0 TOPMO3HOMY MYTH.

CpaBHeHUE U3MEHEHHS MOTEHINAIBHOM SHEPTUU NPYKUHbBI C pabOTOM CUJIBI TPEHUSI.
Omnpenenenne pabOTHI CHIIBI TPEHUS MPU ABMKCHUU TeJla 0 HAKIIOHHOW TIOCKOCTH.

Pa3nes 3. MoJsiekyasipHas pu3nKa ¥ TEepMOAUHAMHUKA.
Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOU MEOPUU.

OCHOBHBIE TOJIOKEHUSI MOJEKyJsIpHO-kuHeTnyeckoil Teopun (MKT), ux ombiTHOe
obocuoBanue. uddysus. bpoyHoBckoe nBmkeHue. XapakTep ABIKEHHS M B3aUMOACHUCTBUS
YacTHI] BellecTBa. MoAenu CTpOeHUs Ta30B, KHUJIKOCTEH U TBEPABIX Teld U OOBSICHEHUE CBOMCTB
BElIECTBA HAa OCHOBE A3TUX Mojenell. Macca u pasmepbl Monekyd (aromoB). KommuecTBo
BemecTBa. [locrosinHas ABorapo.

TennoBoe paBHOBecue. Temreparypa u crmocoObl e€ m3mepenus. lllkana temrepatyp
enbcus.

Mopaeinb neanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH: YaCTULIBI T'a3a ABUXKYTCA
XaO0THYECKHU U HE B3aUMOJECHCTBYIOT IPYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kmnaneiipona. AOcoNOTHash TeMIieparypa
(mkanma temmepatryp KensBuna). 3akon JlanmpTona. M3omporecchl B HOealbHOM Trase C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBieHre U30IPOLIECCOB: N30TEPMa,
u30xo0pa, n3obapa.

CBs13b MEXy JABJICHUEM U CPEJHEN KNHETUYECKOW DHEPIHEN IOCTYNAaTEIbHOTO TEMIOBOTO
JBUKEHHS MOJIEKYJI UJI€aIbHOTO ra3a (OCHOBHOE YPaBHEHHE MOJIEKYJIIPHO-KUHETUYECKOM TEOpHH

WJICaJIbHOTO Ta3a).

CBsi3p  aOCOMIOTHOM — TeMIlepaTypbl TEPMOJWHAMUYECKOW CHCTEMBI CO CpeaHei
KMHETUYECKON IHEPTUEN ITOCTYNATEIBHOIO TEMIOBOTO ABUKEHUS €€ YaCTHILI.

TexHUuecKue yCTpOWCTBA M TEXHOJOTHMUECKHE IMPOLECCh: TEPMOMETp, Oapomerp,
NOJy4YeHHE HAHOMATEepHaJIoB.

Hemoncmpayuu.



Monenu IBHKEHHUS 4aCTHUL] BEIECTBA.

Mozens OpOyHOBCKOTO IBUXKEHUS.

Buneoponuk ¢ 3anuchio peaabHOro OpOyHOBCKOTO JBUXKEHUS.
Juddysus xKumkocTen.

Mogens onbita LlTepHa.

IIpuTsxeHue MOJIEKYI.

Mogenu KpuCTaNIn4eCKUX PEETOK.

HaOnronenue u ucciieoBaHie H30IpOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKmuKym.

HccenoBanue mporiecca YCTaHOBIICHHUS TEIIJIOBOT'O PABHOBECHS TIPH TEILNIOOOMEHE MEXKTY
ropsiyeil ¥ XoJI0AHOM BOJIOM.

H3ydeHne WM30TEPMUYECKOro IMpolecca (PEeKOMEHIIOBAHO HCIIOJb30BaHHE IUPPOBOI
nabopaTopun).

N3ydeHue n30XopHOTo mnpouecca.

N3yuenne n306apHOro mnporecca.

ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunboi.

Tepmonnnamuueckas (Tl) cucrema. 3ajaHue BHEITHUX YCIOBUM U1 TEPMOAMHAMUYECKOM
cuctembl. BHelmHue n BHyTpeHHHe napaMeTpsl. [lapameTprel TEpMOAMHAMUYECKON CUCTEMBI KaK

CpCAHUC 3HAYCHH A BEJIMYUH, ONMMCBIBAIOIINX €€ COCTOSIHME Ha MHKPOCKOITMYECKOM YPOBHE.

Hynesoe nauano trepmoanHamuku. CaMONpoOU3BOJIbHAS PETaKCallds TEPMOIUHAMUYECKOMN
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mognenp uaeanpHOro rasa B TEPMOAMHAMHMKE — CHCTEMA YPaBHEHMI: ypaBHEHUE
MenneneeBa—Knanelipona ¥ BbIpaK€HUE JUIsl BHYTPEHHEW SHEPrUH. Y CIOBUS NMPUMEHUMOCTH
OTOW MOJENN: HM3Kasg KOHLIEHTpAlMs YacTULl, BBICOKME TeMIepaTypel. BrlpaxeHue nis
BHYTpPEHHEH SHEPTUH OJIHOATOMHOTO MJI€aIbHOIO rasa.

KBasucrarnyeckue u HECTaTHYSCKHE IMPOLCCCHI.

OnemeHTapHas paboTa B TepMOAMHAMUKE. Beruucnenue paboTsl 1o rpaduky mnporecca Ha
pV-auarpamme.



Tennonepenaya kak crnoco® HW3MEHEHHsS BHYTPEHHEH OSHEPTHMHM TEPMOIWHAMUYECKOU
CHUCTCMbI 663 COBCPIHICHUA paGOTLI. KOHBGKL{I/ISI, TCIUIONPOBOJHOCTD, U3JITYUCHUC.

KommuectBo Ttemnorel. TermnoémkocTs Tena. YaenbHas M MOJSPHAs TEIUIOEMKOCTH
BelllecTBA. YpaBHeHUe Maiiepa. YenbHas TeIIOoTa CropaHus ToIluiMBa. Pacuér kommyecTBa

TEIIOTH pH Temonepenaye. [lonsTue 06 annadbaTHOM Ipoliecce.

[TepBbIii 3aKk0H TepMOTUHAMUKH. BHYTpeHHss sHeprus. KonauuecTBo TemnoTs! U paboTa Kak
MEpPbI U3MEHEHUS! BHYTPEHHEW SHEPIrUU TEPMOJANHAMUYECKON CUCTEMBI.

Btopoii 3akoH TepMOIWHAMUKMA I PAaBHOBECHBIX TMPOIECCOB: Hepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOIMHAMHUYECKON CHUCTEMbl MPOXOIUT EIUHCTBEHHasl aauadata.
AOcoutoTHas TeMIiepaTypa.

BTtopoii 3ak0H TepMOIUHAMUKH ISl HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO TEPEIaTh
TEIJIOTY OT OoJyiee XOJIOAHOrOo Teja K Oosee Harperomy Oe3 kommneHcaruu (Knaysumyc).
HeobpaTuMoCcTh IPUPOTHBIX TPOIECCOB.

[TpuHMne! AeiicTBrs TernoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenune KIIJI. [ukn Kapno.

DKOJIOTMYECKHUE aCIEKThl MCIOJb30BaHUs TEIJIOBBIX JBUraresneil. TemnoBoe 3arps3HeHue
OKPYXaIoIIEH CpeabL.

TexHnyeckue ycTpolcTBa U TEXHOJIOTMUYECKUE IPOLECCHI: XOJOAUIbHUK, KOHIUIUOHED,
MU3ETbHBIA W KapOIOpaTOpHBIM JBUraTeNd, MapoBas TypOWHA, MOJNyYEeHHUE CBEPXHU3KHUX
TEMIEpaTyp, YTWIN3alUS «TEIUIOBBIX» OTXOJ0B C HCIOJb30BaHUEM TEIUIOBOTO HAacoca,
YTUIU3ALMs OMOOPIaHUYECKOr0 TOIUTUBA JUISl BEIPAOOTKHU «TETIOBOM» U 3JIEKTPOIHEPTHH.

Hemoncmpayuu.

W3meHeHne TemnepaTypsl IPH ainadaTHueCKOM PacIIMpEHUH.

BosgymHoe oruuso.

CpaBHeHUE yJEIbHBIX TEIUIOEMKOCTEH BEILIECTB.

CriocoObl U3MEHEHUs BHYTPEHHEH SHEepIuu.

HccnenoBanue aanabaTHoro mporecca.

KomnbroTepHble MOJEN TEIUIOBBIX ABUTATECH.

Yuenuueckuit sxcnepumenm, nabopamopusvie padomot, npaKmuKym.

N3mepenne yaenbHOU TeMT0EMKOCTH.

HccnenoBanue nponecca OCTbIBaHUS BCUICCTBA.



HccnenoBanue aquabaTHOTO MpoIiecca.

N3yueHnne B3aMMOCBSI3M SHEPTHH MEXKMOJICKYJISIPHOTO B3aUMOJACHCTBUS U TEMIIEPATYPhI
KUIEHUS KUJIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eewyecmea. Pazosvle nepexoowl.

[TapooOpazoBanne u KoHAeHcanus. VcmapeHue u KHUIEHHE. YenbHas TeIUIoTa
napooOpa3oBaHusl.

HaCBIH_[eHHHe 1 HCHACBIIICHHBIC ITaPbI. KauecTtBeHHas 3aBUCUMOCTD IJIOTHOCTHU U JaBJICHUA
HACBIICHHOI'O IIapa OT TEMIICpaTypbl, UX HE3aBUCUMOCTH OT 00BéMa HACBIIICHHOI'O I1apa.
3aBHCHMOCTD TEMIICPATYPbI KUIICHUA OT AABJICHUA B JKUAKOCTH.

Brnaxxnocts Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrannuyeckue u amopdHbie Tena. AHH30TPONHS CBOMCTB KPUCTAIIOB.
[TnaBnenue u kpucramunzanus. ¥ aeapHas TemioTa miasnenus. Cyonumanus.

Hedopmaruu tBEpAoOro tena. Pactsokenme u cxxarue. Crnur. Monyns FOnra. Ilpenen
yOpyrux aedopmaruii.

TennoBoe pacIIMpeHHE KUJIKOCTEH W TBEPIBIX TN, 00BEMHOE M JIMHEWHOE pacIIupeHue.
AHrapMOHHM3M TEIUIOBBIX KOJIEOAaHUM YaCTHUIl BEIIECTBA KAaK IPUYMHA TEIIJIOBOTO PACIIUPEHHUS TEJ
(Ha KaUECTBEHHOM ypPOBHE).

[TpeoOpa3oBanue sHEprUn B (ha30BBIX MTEPEXOIAX.

YpaBHeHHE TEIUIOBOTO OalaHca.

[ToBepxHocTtHOEe HatspkeHHE. KoadduimeHT moBepxXHOCTHOrO HaTshKeHUs. KanuinspHbie
ABJEHU. [{aBleHne 110 UCKPUBIEHHOM MTOBEPXHOCTHIO xKuaKkocTH. Dopmyna Jlaraca.

Texundeckue yCT’pOﬁCTB& H TCXHOJOIMYCCKHUE TIPOLCCChI: JKHUAKHE KpPHUCTAJIIBI,
COBPCMCHHBIC MaTCPUAJIbI.

Hemoncmpayuu.

TeroBoe pacmpeHue.

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenne. Kunenue npu nOHUKEHHOM J1aBIEHUU.
N3Mepenne cuiibl MOBEPXHOCTHOTO HATSKEHHUS.
OMNBITEI C MBUILHBIMHA IJIEHKAMH.

CMmayuBaHHUe.



Kanwsipusle sABieHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

CrniocoObl U3MepeHus BIKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTBA.
Bunsr nedopmanuid.

Habmonenne mansix nedopmanui.

Yuenuueckuii sxkcnepumenm, nabopamopnvie padbomot, npaKmuKym.
N3ydeHune 3akOHOMEpPHOCTE UCTIAPEHUSI )KUAKOCTEH.

N3mepenue yaenbHOM TEIIOThI IJIaBJIEHUS JIbJA.

M3yueHune CBOMCTB HACBIICHHBIX IIaPOB.

N3mepeHne abCoMIOTHOM BIIaXKHOCTH BO3/yXa U OLIEHKA MacChl IAPOB B IIOMELICHUH.
W3mepenne ko3 ummenTa moBepXHOCTHOTO HATSKCHHUS.

N3mepenne moayis FOnra.

HccnenoBanue 3aBUCUMOCTH ,I[e(bOpMaI_[I/II/I PE3UHOBOI'O 06pa3ua oT HpHJ’IO)KGHHOﬁ K HEMY
CHIJIBI.

Pasnen 4. DaekTpoanHaMuka.
Tema 1. dnexmpuueckoe noe.

OnekTpuzanus Tea U e€ NposBICHUS. DIIEKTpUUEeCKUi 3apsn. [[Ba Buaa 31eKTpUUYECKHX
3aps0B. [ IpoBOIHUKY, TUANEKTPUKH U TIOIYTIPOBOJHUKN. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsi.
3aKOH COXpaHEHMsI dJIEKTPUUECKOTO 3apsiia.

B3aumopeiictBue 3apsinoB. Toueunsie 3apsiabl. 3akoH KynoHa.

Onekrpuueckoe nojie. Ero aelicTBrue Ha 31€KTpUUECKUE 3apsbl.

Hanpsok€HHocTh  2nekTpudeckoro mois. IIpoOHeiii 3apsa. Jlunum HanpspkEHHOCTH
JIeKTpUYeCcKOoro nojst. OZHOPOIHOE NIEKTPUUYECKOE TOJIE.

[ToTeHIMaTbHOCTh AIEKTPOCTATUUECKOTO TOJIsSI. Pa3HOCTh MOTEHIIMANIOB W HAMPSIKEHHE.
[ToTenuumanbHas SHEPrus 3apsiga B JIEKTpocTaTudeckoM noie. [loTennuan 351eKTpocTaTuuecKoro
nosist. CBsI3b HANPSHKEHHOCTH TMOJIST U PA3HOCTH MOTEHIMATIOB ISl 3JIEKTPOCTATHYECKOTO TTOJIS
(KaK OJTHOPOJHOTO, TaK ¥ HEOJHOPOIHOTO).

[TpyHIMI CyneprO3ULIUH DJIEKTPUUECKUX MOJIEH.



[Tone Toueunoro 3apsiga. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome paBHOMEPHO
3apsbkeHHOro mo oOvémy mapa. [lonme paBHOMEpHO 3apsDKEHHON OECKOHEYHOM IUIOCKOCTH.
KapTuns! TMHHAN HAIPSYKEHHOCTH ITUX IOJIEH U SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEMN.

ITpOoBOAHMKY B 3JIEKTPOCTATUYECKOM IOJIE. Y CIIOBHE PABHOBECHS 3aps10B.

JIM3IIEKTPUKH B JIEKTPOCTATUYECKOM IoJIe. J{MaIeKTpruecKas IPOHULAEMOCTb BEIECTBA.

Konpnencarop. D1eKTpo€MKOCTh KOHIEHCATOPa. DIEKTPOEMKOCTb TIOCKOTO KOH/ICHCATOPA.

Hapannenbﬂoe COCAUHCHUC KOHACHCATOPOB. IlocnenoBaTenbpHOE COCIUMHCHUC
KOHACHCATOPOB.

DHeprus 3apsKEHHOr0 KOHIAEHCATopa.

JIBr>KeHUE 3apsiKEHHOW YaCTULIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM TI0JIE.

TexHuyeckue ycTpoWcTBa M TEXHOJIOTMYECKHE IPOLIECCHI: BJIEKTPOCKOI, AIEKTPOMETP,
JNIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE SJIEKTPONpHOOpOB, KOHAECHCATOPHI, T'EHEPaTOp
Ban ne I'paada.

Hemoncmpayuu.

YCTpONCTBO U MIPUHIIUIT ACHCTBUS SIEKTPOMETPA.

DIEKTPUUECKOE MOJie 3apsXKEHHBIX IaPHKOB.

DNEKTPUUECKOE MOJIe IBYX 3apSKEHHBIX IITACTHH.

Mogenb snekTpocTaTiudeckoro reneparopa (Ban ne ['paada).

IIpOBOTHHUKY B JIEKTPUYECKOM II0JIE.

DIIeKTpOCTaTUYECKas 3allIHTa.

YCTpoKCTBO U AENCTBUE KOHEHCATOPA IMOCTOSHHOW U IIEPEMEHHON EMKOCTH.

3aBUCHMOCTD BHGKTpOéMKOCTI/I IJIOCKOT'O KOHACHCATOPA OT IJIomMaau IJIaCTUH, PACCTOSIHUA
MCKIAY HUMHU U )IHBHGKTpI/I‘{eCKOﬁ IMPOHUITACMOCTH.

DHeprust IEKTPUIECKOTO OIS 3aPSHKEHHOTO KOHACHCATOPA.

3apsika U pa3psiaka KOHACHCATopa 4epes Pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, RPAKMUKYM.
Or1ieHKa CUJT B3aUMOJICHCTBHS 3apsHKEHHBIX TEIL.

Habnronenue mpeBpalieHus: SHEPTUN 3apsHKEHHOTO KOHISHCATOpA B DHEPTHIO M3TYUYEHUS
CBETOJINO/1A.



N3ydeHue nmpoTekaHusi TOKa B LEMH, COAEPKAIIEH KOHAECHCATOP.

Pacnpenenenne pa3HOCTH MOTEHLIMANIOB (HAampsDKEHHs) MpU  IOCIIENOBATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHJIEHCATOPA Y€pe3 Pe3UCTOP.
Tema 2. Ilocmoannulit I1eKmpuyecKuili mok.
Cuna Ttoka. [locTosiHHBIN TOK.

VcnoBusL CyIIECTBOBaHMS MOCTOSHHOTO 3JEKTPUYECKOTO TOKa. VICTOUHUKHM TOKa.
Hamnpsoxkenne U u 31C é&.

3akon Oma 1S ydacTKa Lernu.

SJIGKTpI/ILICCKOG COIIPOTUBJICHHC. 3aBHCUMOCTh COIIPOTUBJICHHA OAHOPOAHOI'O IIPOBOJHUKA
OT €TI0 JIMHBI U IJI0Iaau IMOoncpeyYHOro CCUCHUs. Y aenpHoE COIIPOTUBJICHHUEC BCUICCTBA.

[TocnenoBarenbHOe, TapalieIbHOE, CMENIAHHOE COCAMHEHUE TMPOBOJAHHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux nenei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jlxoyns—Jlenna.
MOIIIHOCTB 3IEKTPUYIECKOro TOKa. TenioBasi MOITHOCTb, BIAEIIEMAas Ha PE3UCTOPE.

O/1C u BHyTpEeHHEE CONPOTUBIEHUE UCTOUYHUKA TOKa. 3akoH OMa /17151 TOJTHOM (3aMKHYTOH )
3JIEKTPUUECKON 1enu. MOIHOCTh UCTOUYHUKA TOKa. KopoTkoe 3aMbIkaHMe.

KOHI[GHCaTOp B IICITH IIOCTOSHHOI'O TOKA.

TexHu4eckue yCTporucTBa U TEXHOJIOITMYECKHUE ITPOLIECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
CYETUHK DIIEKTPUUECKOU DHEPIUM.

Hemoncmpayuu.
H3MepeHHe CHUJIBI TOKAa W HAIIPSIKCHU .

I/ICCJ'IGI[OBaHI/Ie 3aBUCUMOCTH CHJIBI TOKa OT HAIPAKCHUA A PE3UCTOpPA, JIaMIIbI
HaKaJIMBaHHA U CBETOAMOAA.

3aBUCHMOCTD CONIPOTUBJICHUA NWIMHAPHUYCCKUX IIPOBOAHUKOB OT [JIMHBI, IUJIOINAAU
IMONEPECUYHOTO CCUCHUA U MaTCpUaa.

HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA OT COIIPOTUBJICHUS ITPU MTOCTOAHHOM HAITPAKCHHUU.

[Tpsimoe m3mepenue DJIC. KopoTkoe 3aMplKkaHME TalbBaHUYECKOIO JIEMEHTA U OLICHKA
BHYTPEHHETO CONPOTUBIICHUS.

Cnioco0OnI coeqrHEHUsT ICTOYHUKOB Toka, JJ1C GaTapeii.



I/ICCJ'IG,I[OBaHI/Ie Pa3HOCTHU MOTCHIHAIOB MEXKY IMOJIOCAMU NCTOYHHUKA TOKA OT CUJIbI TOKA B
OCIIN.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomsl, npaKkmuxym.
HccnenoBanue CMEIaHHOIO COEIMHEHUS PE3UCTOPOB.

H3mepenue yaenabHOro COpOTUBICHHSI IPOBOTHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HaNPsDKEHUS JJIs JIaMITbl HAKaJIUBaHMUSL.
YBenuueHue npezena u3MepeHus amrepmerpa (BoJbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO CONMPOTUBIICHUS HCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu DJ]C ranbBaHMUECKOI0 3JIEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMBIKaHUH.

HccnenoBanue Pa3HOCTH IMOTCHIHUAJIOB MCKIY ITOJHOCAMU UCTOYHHUKA TOKA OT CHUJIbI TOKa B
OCIIN.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOIITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvlx cpeoax.

DJIeKTpUYeCcKas: NPOBOJUMOCTh PA3JIMYHBIX BEIIECTB. JIEKTPOHHAs IPOBOJAMMOCTD
TBEPIABIX ~ METAUIOB.  3aBUCUMOCTH  COINPOTHBJICHUS  METAUIOB  OT  TEMIEPaTyphl.
CBepXIpoOBOAUMOCTb.

DneKTpuueckuil Tok B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TomynpoBonnuku. CoOcTBeHHass M TpHUMECHas TPOBOJUMOCTb TMOJIYIPOBOJHUKOB.
CgoiicTBa p—Nn-nepexoaa. I1oaynpoBoJHUKOBbBIE TPHOOPHI.

DJIEKTPUUYECKUI TOK B AJEKTPOJUTAX. DJIEKTPOJIUTHYECKAs AUCCOLMAIMSA. DIEKTPOIIU3.
3akonsl dapajes A AIEKTPOIIN3A.

DNEKTpUYECKUH TOK B ra3ax. CaMOCTOSATENbHBIN U HECAMOCTOSITENBHBIN pa3psal. Paznuunbie
THIIBI CAMOCTOATENBHOIO pa3psanaa. Monunus. [1nazma.

TexHudeckue yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHUE: Ta30pa3psAIHbIE JaMIIbl,
AIIEKTPOHHO-JIy4YeBast TPyOKa, MOJYINPOBOJAHUKOBBIE MPHUOOPHI: WO, TpaH3UCTOp, (poTomuon,
CBETOAUOMI, raJJbBaHUKa, pa(l)I/IHI/IpOBaHI/Ie MeIu, BBITIJIaBKa AJIJFOMHHUA, OJICKTPOHHAsA
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBHCHMOCTD COIMPOTUBJICHUA METAJIJIOB OT TEMIICPATYPHI.

HpOBO}II/IMOCTI) OJICKTPOJIHUTOB.



3akoHbI 3eKTpoan3a Papazes.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3yXa.

CpaBHEeHHME NPOBOJUMOCTH METAJIJIOB U MOJYIPOBOAHUKOB.

OaHOCTOPOHHSIS POBOIMMOCTD JTUOJIA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKkmuxym.

Hab6monenue anexrpoinusa.

N3mepenue 3apsaa OJHOBAJIEHTHOIO HOHA.

HccenenoBanue 3aBUCUMOCTH COITPOTUBIICHHS] TEPMOPE3ZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3nYecKuil MPAKTUKYM.

Crioco0b1 n3MepeHust PU3MUECKUX BETMYMH C MCIIOJIb30BAHHEM aHAIOTOBBIX U HHU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTeM. AOCOIIOTHBIE U
OTHOCUTEJIbHbIE  IOTPEIIHOCTH  M3MEpeHUuM  ¢u3nuyeckux BeauyuH. OLeHKa TIpaHuUll
MOTPEIIHOCTEH.

[TpoBeneHNe KOCBEHHBIX H3MEPEHUIA, CCIIEIOBAHHM 3aBUCUMOCTEN (DU3HUECKUX BEIUYUH,
NPOBEpPKA IMPEUIOKEHHBIX TUIMOTE3 (BBIOOp M3 padOT, ONMMCAHHBIX B TEMATHUYECKHX pa3jenax
«Y4eHUYECKHI SKCIIEPUMEHT, J1a00paToOpHbIe paOOThI, TPAKTHUKYM)).

Me:knpeameTHbie CBSI3H.

Nzyuenue kypca ¢puszuku yriayOn€HHOro ypoBHs B 10 Kjacce oCyIIECTBISIETCS € yU4ETOM
COJIepKATENbHbIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHWOJOrMH, XUMHH,
reorpadyu U TEXHOJIOTHH.

MesicnpeOmemnovle noHaAmuUA, C6A3AHHBIE C U3YYEHUEM MEmMOO006 HAYYHO20
no3HaHuA: SBIEHUE, HayuyHbId (akT, Tunores3a, (uanyeckas BEIUYMHA, 3aKOH, TEOpHs,
HaOJII0/IeHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, MOJIENb, U3MEPEHHUE, MOTPEIIHOCTH U3MEPEHUH,
U3MepUTeNbHBIE TPUOOPHI, LU poBas 1abopaTopusl.

Mamemamuka: penieHue CcUCTeMbl ypaBHeHHMW. JluneiliHas @yHkuus, mnapabona,
runepoona, ux rpaduku u cBoiicTa. TpuroHomerpudeckue GyHKIHUN: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOphl M MX MPOEKIMH Ha OCU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

Buonozua: mexanuueckoe IBMXEHUE B JKHMBOH mpupoae, auddysus, ocMoc, Termioo0MeH
KUBBIX  OPraHM3MOB, TEIJIOBOE  3arpsi3HEHHE  OKpYyXKarolled  cpenbl,  YTUIM3ALUs

6I/IOOpFaHI/I‘-ICCKOFO TOIINIMBA IJId BBIpa6OTKI/I «TEIIOBOI» U QJICKTPOOHCPIUHU, MMOBEPXHOCTHOC
HaATAXCHUC U KAlTUJUIAPHBIC SABJICHUSA B IIPUPOAC, SJICKTPUICCKUC SABJICHUSA B JKUBOH mnpuponae.



Xumus: AUCKPETHOC CTPOCHUC BCIIECCTBA, CTPOCHHUE aTOMOB UM MOJICKYJI, MOJIb BCIICCTBA,
MOJISApHAs Macca, MOJTYyYCHUC HAHOMATCPUAJIOB, TCIIJIOBBIC CBOMCTBaA TBépIILIX TCI, JKUIKOCTEH U
ra3oB, JKUIAKHUC KPUCTAIbI, OJJICKTPUUYCCKHE CBOIMCTBa MCTAJlJIOB, JJICKTPOJIMTHYCCKAA
aucconuanus, raJibBaHuKa, 3JICKTPOHHAsA MUKPOCKOIIHA.

T'eocpagpua: BnaxxHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUe IBHKCHUN C UCTIOIB30BAHUEM MEXaHU3MOB, YUET CyXOro
KHUJIKOTO TPEHUS B TEXHHMKE, CTAaTHYECKUE KOHCTPYKUMH (KPOHIUTEIH, pemérdarsle
KOHCTPYKIIMH ), UCIIOIH30BAHUE 3aKOHOB COXPAHEHUS MEXaHUKHU B TEXHUKE (THPOCKOII, BOJIOMET
U JIpyrue), IBUraTellb BHYTPEHHEro CropaHus, napoBas TypOHHA, OBITOBOH XOJIOAWIBbHUK,
KOHAWIIUOHED, TCXHOJIOI'MH MOJIyUYCHHA COBPCMCHHBIX MarepuaioB, B TOM YHUCJIC
HaHOMAaTEepHaJOB, U  HAHOTEXHOJOIWH,  DJEKTpOCTATHYeCKas  3alluTa,  3a3eMIICHHE
AIIEKTPOTIPUOOPOB, Ta30pa3PsTHBIC JTAMITBI, TOTYITPOBOHUKOBBIC IPUOOPHI, TAIbBAHUKA.

11 KUIIACC

Pa3znea 4. diekTpoguHaMuUKAa.
Tema 4. Maznummnoe noae.

B3aumoneincTBue MOCTOSHHBIX MarHUTOB U IIPOBOJAHMKOB C TOKOM. MarmurHoe moJe.
Bexrop marauTHOM MHAYKIMY. [IpyHIUI Cynepno3uuyu MarHUTHBIX 1oJIeH. JINHUY MarHUTHOU

WHAYKIIHU.

MarsnutHoe 1ojie MpPOBOAHMKA C TOKOM (IIPSIMOTO NMPOBOJHHMKA, KATYIIKHM M KPYTrOBOTO
BUTKa). OnbIT Dpcrena.

Cwita Amriepa, e€ HanpaBJICHUE U MOJTYJIb.

Cuna JlopeHua, €€ HampaBieHHME W MOIYJb. JIBU)KEHME 3apsDKEHHOM 4YacTHLBI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

MarsuTHoOe I0JIC B BCIICCTBCE. q)eppOMaFHeTI/IKI/I, napa- 1 1MaMarHCTUKHU.

Texuuueckue YCTpOﬁCTBa U TCEXHOJIOTHYCCKUC IIPOLECChI: IMPUMCHCHHUEC IMOCTOSAHHBIX
MAarauToB, OSJCKTPOMArHUTOB, TCCTCP-MYJIbTUMETP, OSJICKTPOABUTATEIIL HKO6I/I, YCKOPUTEIIN
SJICMCHTAPHBIX YaCTHII.

Hemoncmpayuu.

KapTI/IHa JIMHUN HHAYKOUW MArHiuTHOrO IMoJisl II0JIOCOBOTO U HOI[KOBOO6pa3HOT0
IIOCTOAHHBIX MarHuTOB.

KapTI/IHa JIMHUM MarHUTHOM HWHAYKIWH ITOJI JJIMHHOT'O ITPAMOTI0 ITPOBOAHHKA U 3aMKHYTOT'O
KOJIBLICBOI'O ITPOBOAHMKA, KATYIIKKW C TOKOM.



B3anmoneiicTBre A1ByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuiibl JIopeHila Ha HOHBI JIEKTPOJIUTA.

HabGnronenue nBukeHus MmydKa 3JI€KTPOHOB B MATHUTHOM TIOJIE.

[IpuHuun qeHCTBUSA 3IEKTPOU3MEPUTEIHHOTO MPUOOPa MarHUTORIIEKTPUUECKOM CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomot, npaKMUKyMm.

HccnenoBanne MariuTHOTO MOJIS IIOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOMCTB (heppOMarHeTUKOB.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

N3mepenue cunsl AMmepa.

N3ydeHune 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OrnpezesieHre MArHUTHON WHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMITepa.

Tema 5. dnexkmpomazHumnan UHOYKYUs.

SIBiieHue SIEKTPOMarHUTHOM HMHAYKIUHU. [loTok BekTopa MarHuTHOM uHAYyKuuU. I[C
MHAYKIHMU. 3aKOH JIeKTpoMarHuTHo! nHaykuuu @apanes. Buxpesoe anexkrpuueckoe none. Toku
Ddyxo.

OJ1C uHAYKIIMU B TPOBOJHUKE, IBUIKYIIEMCS] B OJTHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

WuayktuBHocTh. Karymika MHIYKTMBHOCTM B LIE€MM IOCTOSIHHOTO TOKa. JSIBieHHe
camonHaykiuu. 9J1C caMOMHAYyKIHN.

DHeprusi MarHuTHOTO TOJIsl KATYLIKH C TOKOM.
DIIeKTPOMarHuTHOE TOJIE.

Texundeckue yCT‘pOﬁCTB& N TEXHOJIOTHYCCKHUC IMTPOUCCChl: MHAYKIWOHHAA I€Yb, COJICHOW I,
3aluTa OT JJICKTpU3aluu TCII NPHU ABUKCHUNU B MAarHUTHOM I10JIC 3eMin.

Hemoncmpayuu.
Habmroienue siBieHus 31eKTpOMarHuTHOM WHIYKITHH.

UccnenoBanue 3aBucumoctd DJIC HHAYKIIMH OT CKOPOCTH U3MEHEHHUSI MAarHUTHOTO TIOTOKA.



IIpaBuio Jlenua.
[Tanenne MarauTa B aIIOMUHAEBOM (MEHOW) TpyOe.
SIBiieHUEe CaMOMHYKIINH.

Hccnenoanue 3aBucumoctu DJIC caMOMHAYKIIMUA OT CKOPOCTH M3MEHEHMSI CUJIbI TOKA B
LETH.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomst, npaKmuKym.
HccnenoBanue sBIIeHUS JIEKTPOMArHUTHONW MHAYKIIHU.

OnpeneneHre WHIYKIIMA BUXPEBOTO MArHUTHOTO TIOJISI.
HccnenoBaHue SIBIICHUS CAMOWHTYKITHH.

COopka MOemH IEKTPOMArHUTHOTO TeHEepaTopa.

Pa3pean 5. Kojie0anus v BOJIHBI.
Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cucrema. CBOOOHBIE KOJTEOAHMS.
['apmonnueckue  konebanuss.  KuHemarnueckoe M JUHAMHYECKOE  OIKCAHUE.
OHepreTUyecKoe oNnucaHue (3aKOH COXpaHEHHs MEXaHUYEeCKOM SHeprun ). BeiBo tuHaMu4yeckoro

OIMUCaHusg TapMOHUYCCKUX KoJeOaHul U3 UX OHEPTrCTUUCCKOTO U KHHEMATHUYCCKOI'0 OITMCaHM .

Ammuintyna u ¢asza kosnebanuit. CBA3b aMIUIMTYJIbl KOJ€OAHMH MCXOJHON BEIWYHMHBI C
aMIUIMTYAaMU KoJjieOaHui €€ CKOPOCTU U YCKOPEHHS.

[Tepuon u vactora konebanuil. [lepros Manbix cBOOOJHBIX KOJIEOAHUNH MaTEeMAaTUYECKOTO
MmasTHUKA. [leprnos cBOGOAHBIX KOJIEOAHUH NPY>KUHHOTO MAasTHUKA.

[TonsTHE 0 3aTyxaroUmXx Konedanusx. BeiHyx1eHHbIe koneOanus. Pe3onanc. Pe3onancHas
KpuBas. BiausHue 3aTyxaHusi Ha BUJ pe30HAHCHOW KpUBOMl. ABTOKOJIE0aHUs.

TexHudeckue yCTpPOHMCTBA M TEXHOJIOTMYECKHE IPOLECCH: METPOHOM, Yachl, Kayelw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.
3anuch KonedaTeIbHOro ABMKEHUS.
Habmronenne He3aBUCHMOCTH TIePHO/Ia MaJIbIX KOJIeOaHU rpy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanue 3aTyXaromux KOJICOAHHMI ¥ 3aBUCUMOCTH nepuoga CBO60,Z[HBIX KoJIeOaHM
OT COIIPOTUBJICHUA.



WccnenoBanne kosebaHWN Trpy3a Ha MACCUBHOW MPYXKHHE C IEIbI0 (POPMUPOBAHUS
npecTaBiIeHNut 00 HaeaTbHONU MOJICNTH MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs PHEPTUH MPH KOJIEOaHUAX Ipy3a Ha IPY>KUHE.

HccnenoBanue BEIHYKICHHBIX KOJICOAHUH.

Habmonenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomst, npaKmuKym.

H3mepenue nepuoia cBOOOAHBIX KOJIeOaHUN HUTSHOTO U IPYKHMHHOTO MasiTHUKOB.

N3ydeHne 3aKOHOB ABM)KEHHUS TENa B X0/I€ KOJIeOaHUH Ha yIIPYyroMm IOJABECE.

N3ydeHue qBUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue F3HEPTUH B IPYKUHHOM MAasSTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYAbI 3aTyXaOLMX KOJIeOaHUH.

HccnenoBaHue BBIHYKICHHBIX KOJICOAHHIHA.

Tema 2. dnexkmpomazHumnuole Ko1edanus.

Konebarenbupiii  kOHTYp. CBOOOJHBIC JJICKTPOMArHUTHBIC KOJICOAHWS B WJICATHLHOM
kosnebaTenbHOM KOHType. Popmyna Tomcona. CBsA3b aMIUIMTYIbl 3apsjia KOHAEHcaTopa C
aMIUIUTYA0M CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYpE.

3aKOH COXpaHEHMsI SHEPTUHU B UACATLHOM KOJe0aTelbHOM KOHTYpE.

3aryxammuye 3JeKTPOMAarHUTHBIE KOJIeOaHWs. BBIHYXICHHBIE 3JICKTPOMArHUTHBIC
KOJIeOaHUs.

[lepemenHbIil TOK. MOIIHOCT TNEPEMEHHOIO TOKa. AMIUIUTYJHOE M JEUCTBYIOIIEe
3HaYeHHE CUJIbI TOKA U HAINIPSDKEHUS TPU PA3IMYHON (popMe 3aBUCUMOCTH IIEPEMEHHOTO TOKa OT
BpPEMEHH.

CuHycouianbHbIN IepeMEHHbIN TOK. Pe3ncTop, KOHAEeHCAaTOp U KaTyllIKa MHAYKTUBHOCTH B
LMY CUHYCOUJAIIBHOIO IIEPEMEHHOT0 TOKA. Pe30HaHC TOKOB. Pe30HaHC HANPSIKEHUH.

Wneanbublii Tpancdopmatop. IIpousBoacTBo, nepenaya U MoTpedICHHE IIEKTPUUECKOM
SHEPIHH.

DKOJIOTUYECKUE PUCKU TPHU MPOU3BOJCTBE 3JEKTpodHepruu. KynbTypa uCnosib3oBaHUsA
AIEKTPOIHEPTUU B MOBCEIHEBHOM )KU3HM.

TexHudeckne yCTpPOHWCTBA M TEXHOJIOTMYECKUE IPOLECCHI: JJIEKTPUYECKHI 3BOHOK,
TeHepaTop MEPEMEHHOI0 TOKA, JIMHUHU JJIEKTpoIiepeaay.



Hemoncmpayuu.

CB00OOHBIE IEKTPOMArHUTHbBIE KOJIEOaHMS.

3aBUCUMOCTb YaCTOThl CBOOOJHBIX KOJI€OaHUH OT MHYyKTUBHOCTHU U EMKOCTH KOHTYpa.
OcumsuiorpaMMbl 3I€KTPOMArHUTHBIX KOJIEOaHHH.

['enepaTop He3aTyXalOMKX JIEKTPOMAarHUTHBIX KOJIEOaHHH.

Mogienb 371eKTpOMarHuTHOTO TeHepaTopa.

BhIHyX1IeHHBIE CHHYCOMIAJIbHBIE KOJIEOaHHUS.

PesucTop, karyika MHIYKTUBHOCTU M KOHAEHCATOP B LIEMH IEPEMEHHOI0 TOKA.

Pe3onaHc mpu mocCienoBaTeIbHOM COCAMHEHUHM PE3UCTOPA, KATYIIKA WHIYKTHBHOCTH W
KOHJICHCATOpA.

VY CTpoiCTBO M MPHHITUIT ACHCTBUS TpaHCchopMaTopa.

Moienb JTUHUH SIIEKTPOIIePEIaUn.

Yuenuueckuit 3kcnepumenm, nabopamopnvie padomot, RPAKMUKYM.
Nzydenne Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4Yepe3 MOCIENI0BATEIbHO COCIAMHEHHBIE KOHAEHCATOP,
KaTyIIKy U PE3UCTOP.

HaGnroneHue 31eKTpOMarHUTHOTO Pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOT0 TOKa.

Tema 3. Mexanuueckue u 31eKmMPOMAHUNHbBIE GOIHbI.

MexaHnuecKkre BOJIHbI, yCIOBUS UX pacripocTpaHeHus. [lonepeunblie 1 mpo0IbHbIE BOJIHBI.
Ilepuon, CKOpPOCTh pacHpoOCTpPaHEHHs W JAiIuHA BOJHBL. (CBOICTBA MEXaHMYECKHMX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymoBoO€ 3arpsi3HEHHUE OKPYKAKOLIEN CPEBI.

SJ'ICI(TPOMal" HUTHBIC BOJIHBI. Y CIIOBHS HU3JTy4YCHUS DJICKTPOMArHUTHBIX BOJIH. Bzaumuas
OopueHTaluus BEKTOPOB B BHCKTpOMaFHHTHOﬁ BOJIHE.

CBolicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:  OTPaXCHHWE, NPEJIOMIIEHHE, MOJsIpU3aLus,
uHTepdepeHus 1 Tudpaxus.



[lkana >7eKTPOMarHUTHBIX BOJH. IIpMMeHEHHE >IEeKTPOMArHUTHBIX BOJH B TEXHHUKE W
ObITY.

IIpuHIMIIBI pagnOCBA3U U TeleBuaeHUs. Pagnonokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEH cpeibl.

TexHnYyeckue yCTpONCTBA M IIPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTSI,
pamap, paauMonpuéMHHK, TeJNeBHU30p, aHTeHHa, Tenedon, CBY-meub, yabTpa3zByKoBas
JUArHOCTHKA B TEXHUKE U MEIULIUHE.

Hemoncmpayuu.

OO0pa3zoBaHue U paclpoCTPAHEHHUE NIONIEPEUHBIX U MPOJOIbHBIX BOJIH.

Kounebmomieecst Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJI€OaHUI.

Habumonenue otpaxkeHus U IpeaoMIICHUS! MEXaHUYECKUX BOJIH.

HaGnronenue unrepdepeHunu u Audpakiuy MEXaHH4eCKUX BOJIH.

AKYyCTHUYECKUI PE30HAHC.

CBolicTBa YJIbTpa3ByKa U €ro NIpUMEHCHUC.

HaGmroneHne cBsi3u TPOMKOCTH 3ByKa W BBICOTBI TOHA C aMIUIMTYAOW M YacTOTOU
KOJIeOaHWiA.

HccnenoBanne  CBOMCTB — DJIEKTPOMATHUTHBIX  BOJIH:  OTPaKEHHE, IPEIIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepepeHIns.

O6Hapy>xeHrue HHPPaKPACHOTO U YIbTPAPHOIECTOBOTO U3TyUCHUIH.
Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, RPAKMUKYM.
W3ydeHne mapamMeTpoB 3ByKOBOW BOJIHBI.

W3ydenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.
Tema 4. Onmuka.

[IpsamosninHETHOE paclpoCTpaHEHHE CBEeTa B OJHOpPOAHOUN cpene. JIyu cBera. ToueuHbri
MCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHue U300pakeHWil B IIIOCKOM
sepkaiie. Chepudeckue 3epkaa.



[Ipenomnenne cBera. 3akOHBI TIPEIOMJICHUS CBeTa. AOCONIOTHBIM  TOKa3aTelb
MMPCJIOMJIICHUA. OTHOCHUTENILHBIA II0KA3aTelb IMMPCIIOMJICHUS. IlocTosIHCTBO YacTOTHI CBeTa H

COOTHOHICHUE IJIMH BOJIH IIPH MEPEXOAC MOHOXPOMATHYECKOI'O CBETA 4YCPE3 I'paHULY pas3aciia
ABYX OIITUYCCKUX CPCI.

Xon nyueit B nmpusme. ucnepcus csera. CliokHBbINH coctaB Oenoro ceera. L[Ber.

ITonHoe BHyTpeHHEe oTpaxeHue. IIpenenpHblil yroil oJIHOro BHYTPEHHETO OTPAKECHMUS.

CoOuparomiue U pacceuBarolive JuH3bl. ToHKasg JsnH3a. DOKYyCHOE pacCTOsHUE U
ONTUYECKasi CHJa TOHKOHM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHHUS TOHKOH chepudeckoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO I0KA3aTelIs IPEIOMIICHUS.

®dopmyIia TOHKOHM JIMH3BL. Y BEIMYEHHUE, JaBAEMOE JIMH30M.

Xona Jtyda, IpouIieIuero JUH3Y M0 IPOU3BOJIBbHBIM YIJIOM K €€ INIABHON ONTHYECKOM OCH.
ITocTpoenue N300paxeHui TOYKHU 51 OTpe3Ka IpsIMON B coOmparommx
Y PacCeuBAIOLINX JMH3aX U UX CUCTEMAX.

Onrtuueckue npubopsl. Pazpemraromnias cnoco6HoCTh. [71a3 Kak onTryeckasi CUCTeMa.

IIpenenbl IpUMEHUMOCTH N€OMETPUYECKON ONITHUKH.

Bonnosast ontuka. WHTepdepenuus cBera. KorepeHTHble HMCTOYHHMKH. Y CIIOBUS

HAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTeP(GEPEHIIMOHHOM KapTHHE OT ABYX KOTEPEHTHBIX
UCTOYHUKOB. [IprMepsl KiIaccuuecKkux HHTePEPCHIIMOHHBIX CXEM.

Hudpakmus cera. JudpakuuonHas pemérka. YciaoBue HaONMIOIEHUS TIIABHBIX
MaKCHUMYMOB TpH MaJIeHUA MOHOXPOMATHYECKOTO CBETa Ha TUPPAKIIUOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHuueckue YCTpOMCTBA M TEXHOJOTMYECKHE MPOIECChl: OYKH, JIyla, MEPUCKOI,

¢doroamnmapat, MUKpPOCKOII, IPOEKIIMOHHBIH anmapar, IpOCBETIEHHUE ONITUKU, BOJIOKOHHAS ONTHKA,
T paKMOHHAs PEIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHHSI CBETA.

HccnenoBanue npenomMiIeHus CBETa.

Hab6nronenne mosiHOro BHYTpEeHHETO OTpaykeHus. Moienb CBeTOBO/IA.

HccnenoBanue xoa CBETOBBIX MTyYKOB Yepe3 ITOCKOMApAIIIEIbHYO TUIACTHHY U TTPU3MY.
UccnenoBanue CBOMCTB N300paKeHHM B JIMH3AX.

Mogenn MHKpPOCKOIIa, TCICCKOIIA.



Hab6nronenue natepdepeHIinm cBeTa.

Habmtoienue 1BETOB TOHKUX IMJIEHOK.

Hab6nronenue nudpakuuu cBera.

N3yuenne qudpakinOHHON PEIIETKH.

HaGmronenne nudpakiimOHHOTO CIIEKTpa.

HabGnronenue qucnepcuu certa.

Habmroienue nonsipusaiuu cBera.

[TprmeHeHre noISPOUIOB ISl U3yUYEHUSI MEXaHUYECKUX HAIPSKEHUH.
Yuenuueckuit 3xcnepumenm, nabopamopusie padomot, nPAKMUKYM.
N3mepenne mokazaresst mpeioMIICHUS CTEKJIA.

HccenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHHSI OT BEHIECTBA (HA MPUMEPE JKUIKUX
JIUH3).

H3mepenne pOKyCHOTO pacCTOSHUS PACCEUBAIOIINX JIUH3.

[TosryuyeHnue n300pakxeHUs B CUCTEME U3 INIOCKOTO 3€pKajla U JIMH3bI.
[TomyueHnue n300paskeHUst B CUCTEME U3 JABYX JIUH3.

KoHcTpynpoBanue TeecCKOMMUeCKIUX CUCTEM.

Habmonenue nudpakuuu, nHTepdEpeHIINN U TONSPU3AIIH CBETA.
N3yueHue nonsipuszauu cBeTa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIECKTPHKA.
Nzydenne nutepdepeHIny 1a3epHOro U3IIyUYeHUs Ha IBYX LIEIAX.
Hab6mronenue nucniepcum.

HabGmonenue u uccienoBanne 1upakiimoOHHOTO CIIEKTpa.

N3Mmepenne 1iMHbI CBETOBOM BOJIHBI.

[TomydeHue ciekTpa U3My4eHuUs] CBETOIMO 1A TIPU TOMOIIH TU(PAKIIMOHHON PEIIETKH.
Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUH OTHOCHTEJIBHOCTH.

rpaHI/II_IBI MMPUMCHUMOCTHU KJIaCCUYECKON MEXaHHKHU. HOCTy.HaTBI CIICLMAIbHOM TCOpHUUn
OTHOCHUTCIIBHOCTH.



[IpoctpancTBeHHO-BpeMeHHOW  uHTepBal.  [IpeoOpaszoBanust  Jlopenma.  YcioBue
MPUYIUHHOCTHU. OTHOCHUTEIHLHOCTD OTHOBPCMCHHOCTHU. 3aMeI[JICHI/IC BpPpEMCHU H COKpaIlICHUC
JUTUHBI.

:‘)HepFI/IH H UMITYJIbC peHHTHBHCTCKOﬁ qaCTUILIbI.
CBsI3b MacChI ¢ 3HepI‘I/Ief/'I H UMITYJIbCOM peHHTHBI/ICTCKOﬁ qaCTUILIbI. BHGPFI/Iﬂ IIOKO4.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHME IIPOLECCHI: CIIyTHUKOBBIE IIPUEMHUKH,
YCKOPHUTENH 3apsKEHHBIX YaCTHII.

Y4eHUYECKUH IKCIIEPUMEHT, 1TaO0paTOpHbIE pabOThI, IPAKTUKYM.

Onpenenenue UMITyJIbCa U DHEPTUU PENIATUBUCTCKUX 4YacTull (1o ¢ororpadusiMm TPEeKOB
3apsKEHHBIX YaCTUIL B MATHUTHOM T1OJIE).

Paznen 7. KBantoBasi pusuka.
Tema 1. KopnyckynapHuo-601H086011 Oyaausm.

PaBHOBecHOE TeIUIOBOE W3NIy4YCHHE (M3IydeHHE aOCONIOTHO UYEPHOrO Tena). 3aKOH
cMmentenusa Buna. I'mnore3a Ilimanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMIYJILC POTOHA.

®otordpdexr. Onbitel A. I'. CroneroBa. 3akonsl ¢porodddexra. YpaBHeHue DHHIITEIHA
s potodpdexra. «KpacHas rpanua» horodddekra.

JaBnenue cBeTa (B YaCTHOCTH, JIaBJICHHE CBEeTa Ha aOCOJIOTHO MOMIOIIAOIIYIO |
a0COJIIOTHO OTpakarolyto nmosepxHoctsb). OmnbrTel [1. H. JleOenena.

BosHoBBIE cBoOMicTBa wactul. Bomnel ae bpoinsa. [nuHa BosHBI 1€ bpoisis U pazmepsl
00J1aCcTH JIOKaU3auK ABIKYIIeics yacTuipl. KopmyckynspHo-BoaHOBOM gyanusm. Judpaxims
DJIEKTPOHOB Ha KPUCTAJUIAX.

Criermnduka n3mepenuit B Mukpomupe. CootHoleHus HeonpeaenéuHoctei I elizendepra.

TexHHuecKkue ycTpOHCTBa M TEXHOJOTHMUECKHE IMPOLECCHI: CHEKTPOMETpP, (POTOIIEMEHT,
¢doTonaTuuK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBETOANO/I.

Hemoncmpayuu.

D010 deKT Ha YCTAaHOBKE C IIMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo GpoTorddexra.

HccnenoBanue 3aBUCUMOCTH COIIPOTUBIIEHUS TIOJIYTIPOBOJHUKOB OT OCBEILIEHHOCTH.
CBeToano.

Conneynas Oarapes.



Yuenuueckuit s3xcnepumenm, nabopamopnsie padomst, npaKkmuxym.

Hccnenosanue poropesucropa.

W3mepenne noctosuHoil [Inanka Ha ocHoBe uccnenaoBanus Gotosddexra.
HccnenoBanue 3aBUCUMOCTU CUJTBI TOKA Y€PE3 CBETOMO/ OT HAIIPSHKCHHUS.

Tema 2. @usuka amoma.

OMBITHI O UCCIIEZIOBAHUIO CTpOeHUs aToma. [manerapHas moaens atoma Pesepdopra.

[Toctynarsl bopa. W3znyuenue u mornomeHue (GOTOHOB IIPU MEPEXOAE aToMa C OJHOI0o
YPOBHS 3HEPTUU Ha APYTOU.

Bunp! ciektpoB. CrekTp ypoBHEH 3HEPIHUHU aToMa BOJOPO/Ia.
CrnioHTaHHOE U BBIHYKJIEHHOE M3JTyueHue ceera. Jlazep.

TexHnyeckue ycTpoWCTBa M TEXHOJOTMYECKHE IIPOLIECCHI: CHEKTPAJIBbHBIN aHaJIN3
(crieKTpocKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Monuens onbita Pesepdopra.

Hab6nronenne nuHeHvaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLINUX YaCTHII.
Ornpeznenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITyYEHUSI.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomel, npAKMUKyM.
HabGmronenue nuHeRyaToro crexkTpa.

HccnenoBanue CrieKTpa pa3peKeHHOTO aTOMAapHOTO BOAOPO/A U U3MEPEHHE MOCTOSTHHOM
Punbepra.

Tema 3. Duzuka amomnozo }wpa U JJieMEeHmapHsulx uacmuuy.

Hyxnonnas monens siapa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe 4ucio sjpa.
N3oTomnsl.

PagnoaktuBHOCTh. Anbda-pacnan. DIeKTpOHHBIN U MO3UTPOHHBIN Oera-pacman. ['amma-
U3IIy4YeHHUE.

3aKoH paJuMOaKTUBHOrO pacnajga. PaanoakTuBHble u30TOmbBI B mpupone. CBoiicTBa
MOHU3HUPYIOIIETO U3IIyYeHHs. BiusHue painoakTHBHOCTH HA JKMBBIE OpraHu3Mbl. EcTecTBeHHBIN
¢don uznydenus. Jlozumerpus.



DHeprus CBSI31 HYKJIOHOB B sizipe. SnepHbie cuibl. [ledekT macchr sapa.

Snepuple peaknuu. Jlemenue wu cuHTe3 sAnep. SxepHeie peakTopbl. [IpobGieMbl
YIOPaBISIEMOTO TEPMOSIIEPHOTO CHUHTE3a. KOJOTMYECKHE aCMEKThl pPa3BUTUS  SJEPHOMU
SHEPreTHKU.

MGTOI[BI pEerucTpau U UCCICAOBAHUA JICMCHTAPHBIX YaCTHII.

DyHIaMEHTAIBHBIE B3aUMOACUCTBUA. bapHoHbI, Me30HBI U JenToHbl. lIpeacrasnenue o
CranpaprtHoil Mogenu. KBapk-TirooHHast MOJEINb aApOHOB.

®dusuka 3a npenenamu CrangaptHol Mojenu. TéMHas matepust U TEMHas SHEPrusl.

EnuncTBO n3nueckoil KapTUHBI MUpA.

TexHnyeckue ycTpoiCTBa M TEXHOJIOTMYECKUE IPOLIECCHI: JO3UMETP, kKamepa BuibcoHa,
SJICpHBIA  PEaKTOp, TEPMOSIEPHBbIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HaHCHas
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomol, NPAKMUKYM.

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOJIb30BAaHUEM J03UMETpA.

N3yuenue nornoeHus 0eTa-4yacTull aTlOMUHHEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMUM U ACTPOPU3MKH.

Oransl pa3BUTUs acTpoHOMUU. [IpukiagHOe 1 MUPOBO33pPEHUECKOE 3HAUEHNE aCTPOHOMUM.
[TprMeHUMOCTb 3aKOHOB (PU3UKH U1 OOBSICHEHUS IPUPOJIBI KOCMUUYECKUX OOBEKTOB.

Metoael acTpoHOMHYECKMX HccaenoBaHui. COBPEMEHHBIE ONTHYECKHE TEJIECKOIIBI,
pasnoTeNeCKOIbl, BHEATMOC(EpPHAs aCTPOHOMMSI.

Bup 38é3aH0r0 HeOa. Co3Be3us, sipKue 3BE3/IbI, INIAHETHI, KX BUIUMOE JBUKEHUE.

ConHeu”as cucreMa.

Connue. ConHeunast akTUBHOCTh. McTounuk sHeprun CosHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. /[narpaMmma «CreKkTpaibHbI KJ1acC — CBETUMOCTB.
3BE35I TIIaBHOM ITOCIIENOBATEILHOCTH. 3aBUCUMOCTE «Macca — CBETUMOCTE) JUIS 3BE3]T IIIaBHOMI
MOCJIeIOBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHBIE MPEACTABICHUS O

MPOUCXO0XKICHUU U 3BOMOIMU CoJIHIIA U 3BE3/1. DTaMbl )KU3HU 3BE3].

Mnineunsiii [1yTe — Hama [Nanaktuka. [Tonoxxenue u nprxenne Connua B ["anaktrke. Tumnbl
rajakTuk. PagmorasakTuku u kBazapbl. YEpHBIE OBIPHI B SAPAX TaTaKTHK.



Bcenennas. Pacmmpenue Bcenennoi. 3akon Xa0606ma. PaszOeranue ramaktuk. Teopwust
bonbmoro B3peiBa. PennkroBoe usiydeHue.

MacimrabHas ctpykrypa Beenennoit. Meraranaktuka.
Hepeménnsie npobiaemMbl aCTpOHOMUH.
Yuenuueckue nabniooenus.

Habmronenus 38E€31H0r0 HeOGa HEBOOPYKEHHBIM IU1a30M C UCOJIb30BAaHUEM KOMITBIOTEPHBIX
MIPHIIOKEHUH JUTSI OTIPEICITICHHSI TIOJIOKEHU ST HEOSCHBIX 00BEKTOB HA KOHKPETHYIO IaTy: OCHOBHBIC
co3Be3iusi CeBepHOro Moymiapus 1 sipkue 3BE3/bI.

Hab6nronenus B Teneckon JIyHbI, TUIAHET, TYMAaHHOCTEH U 3BE3THBIX CKOTUICHHH.
Du3nYecKuil MPaAKTUKYM.

Crioco0b1 n3MepeHust PU3MUECKUX BETUYMH C MCIIOJIb30BAHNEM aHAJOTOBBIX U IH(POBBIX
U3MEPUTENIBHBIX NPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTENIbHBIC  TIOTPEIIHOCTH  HM3MEpeHHH  (u3udeckux BenmuunH. OleHKa TpaHuIl
MOTPEIIHOCTEH.

[TpoBeneHNe KOCBEHHBIX H3MEPEHUM, UCCIICIOBAHUM 3aBUCUMOCTEH (DU3MUECKUX BEIUYUH,
NPOBEpPKa IMPEUIOKEHHBIX TUMOTE3 (BBIOOp M3 padOT, ONMMCAHHBIX B TEMAaTHUYECKHX pa3/enax
«Y4eHUYECKHI SKCIIEPUMEHT, J1a00paToOpHbIe paOOThI, TPAKTHUKYM)).

O0o0maroniee NnoBTOpPEeHHeE.

O6obmeHnne M cucTeMaTH3alus  COAEpKaHMSI  pa3zenoB  Kypca  «MexaHukay,
«MonexynspHas Qu3MKa ¥ TepMOIUHAMUKA», «DIEKTpoauHaMHKa», «KoneGaHus U BOJHBI»,
«OCHOBBI  CIIEIMAJIBHOW TEOPUU OTHOCHUTEIBbHOCTHY», «KBaHTOBas ¢usuka», «IJIEMEHTHI
ACTPOHOMMH U aCTPODUIUKI.

Ponp (u3MKM M acTpOHOMHH B SKOHOMHYECKOM, TEXHOJOIMYECKOW, COLMaIbHOH H
ATHYECKOH chepax esaTeIbHOCTH YeI0BEKa, pOJib U MECTO (DU3MKU U aCTPOHOMUU B COBPEMEHHOMN
Hay4YHOH KapTHHE MHpa, 3HauU€HHE OMHMCATENbHOM, CHCTeMaTH3UpYIolleH, 00bICHUTEIbHON U
NpOrHocTU4Yeckor (pyHKUMN pu3nueckoil Teopuu, posib PU3NYECKOW TeOpUr B (OPMUPOBAHUU
npezcTaBieHuit o pru3nYecKoi KapTUHE MUpa, MECTO (PU3NUECKOI KapTHHBI MHUpa B 00LIeM psiiy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIEHUIN O IPUPOIE.

MexnpeameTHble CBA3H.

N3yuenune kypca Gu3nku yriyoaéHHoOro ypoBHs B 11 kiacce ocyuiecTBisieTcs ¢ y4&éToM
COJIep’KaTeNbHBIX MEXIPEIMETHBIX CBA3€M C KypcaMu MaTeMaTUKH, OWOJIOTMH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

MesicnpeOmemnsvle  NOHAMUA, C6A3GHHbBIE C  UZYYEHUEM  MEmMO006  HAYYHO20
no3HanuA: SIBJICHUE, Hay4dHbIM ¢akT, rumnore3a, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpUs,
HaOJII0/IeHUe, SKCIIEPUMEHT, MOJAEIUPOBAHUE, MOJIENb, U3MEpEHUE, TOTPEUIHOCTH HU3MEPEHHUI,
U3MepUTENbHBIE TPUOOPHI, U poBast 1abopaTopusl.



Mamemamuka: penieHre CUCTeMbl ypaBHeHHH. Tpuronomerpuyeckue (QyHKIMH: CHHYC,
KOCHHYC, TaHI'€HC, KOTAaHI€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOKIECTBO. BeKTophl M HX
MPOEKIIMA Ha OCU KOOpAHMHAT, CJIOKEeHHE BEKTOpOB. [Ipou3BojHBbIE 371eMEHTapHBIX (DYHKIUM.
[Tpu3Haku o100 TPEYTOJILHUKOB, OTNPEACICHNE TUIOMAAN TUIOCKUX (GUTyp U 00BEMa Tell.

buonozua: rnekrpuyeckue BICHUS B )KUBOM NIPUPOJIE, KOJIeOATEIbHbIE IBUKEHUS B )KUBOU
IPUPOJE, SKOJOTMYECKHE PHUCKH IPU HIPOU3BOACTBE DIEKTPOIHEPIUHU, SIEKTPOMArHUTHOE
3arpsi3HEHUE OKpPYXKarolled cpenbl, YIbTpa3BYKOBas AMArHOCTHKA B MEAMILIMHE, ONTUYECKUE
SBJICHHS B )KMBOM MPUPOJIE.

Xumusa: CTpOEHHME aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAIUIMUECKOHN pEelIETKH, CIIEKTPAJIbHBIN aHAIU3.

Teozpagpus: marHuTHBIC TIONMIOCA 3€MJIH, 3aJISKH MArHUTHBIX Py, POTOCHhEMKA 3eMHOM
MOBEPXHOCTH, celicMorpad.

TexHnonocua: NIPUMEHEHNE MOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JIEKTPOJBUTATENb
Sxobu, reHepaTop TMEPEeMEHHOTO TOKa, WHAYKIMOHHAs Tiedb, JIMHHUHM DJIEKTpoliepenad,
AJIEKTPOJIBUTATEb, pajap, paguonpuéMHUK, TEIeBU30p, aHTeHHa, Ttenedon, CBY-meus,
YJIbTPAa3BYKOBAsl JAMArHOCTUKA B TEXHHUKE, IMPOCKLUMOHHBIM amnmapar, BOJOKOHHAas ONTHKA,
COJTHEYHas Oarapesi, CITy THUKOBBIC TIPUEMHUKH, SIICPHASI JHEPTETHKA U SKOJIOTUICCKHIE aCTICKThI
€€ pa3BUTHSL.

ITNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOTPAMMBI 110 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yabTaThbl OCBOEHUS yueOHOro npeamera «Dusuka» JOKHBI OTPaXXaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIUXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlMi, IO3UTHUBHBIX BHYTPEHHHUX
yOeXIeHU, COOTBETCTBYIOIIMX TPAJUIHMOHHBIM IIEHHOCTSM POCCHHMCKOro  OOILEeCTBa,
paciIvpeHue >KU3HEHHOTO OMbITa M OIbITa JESATEIHOCTH B MPOIECCEe peain3allid OCHOBHBIX
HarpaBJIeHUH BOCIUTATEIbHOMN JeSITeIbHOCTH, B TOM YUCIIE B YACTH:

IpaxKIaHCKOI0 BOCIIUTAHUA:

e c(OPpMHPOBAHHOCTh TpAXJAHCKOM TMO3MIMM OOydarollerocs Kak aKTHMBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOr0 00IIeCTBa;

e TPUHATHE TPAJULIUOHHBIX OOIIEYETOBEYECKUX T'YMAaHUCTHUYECKHX M JEMOKpPATHUYECKHX
IIGHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JI€TEIBHOCTh B MHTEpECAX IPaKAaHCKOTo OOIIecTBa,
y4acTBOBATh B CAMOYIPABJICHUU B 00pa3oBaTeIbHON OpraHU3aly;

e YMEHHME B3aWMOJECHCTBOBATh C COLMAJIBHBIMM HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKUIMAMU M Ha3HAUECHUEM;

e TOTOBHOCTb K TYMaHUTAPHON M BOJIOHTEPCKOM JEATEIBHOCTH.



MATPUOTHIECCKOI'O BOCIIUTAHUSA:

e c(hOpMHUPOBAHHOCTH POCCUNCKOMN IpaskJaHCKON UICHTUYHOCTH, NATPUOTH3MA;
e IICHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTH)KCHHUSM POCCHUICKHUX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHHUSA:

e chopMHpPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHYECKOTO TIOBEICHUS;

e  CIIOCOOHOCTDH OLIEHHWBATH CUTYAIUIO M MIPUHUMATh OCO3HAHHBIEC PEUICHUS, OPUEHTHPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B JEATEIHLHOCTH YUEHOTO;

e OCO3HaHME JUYHOI'O BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO Oy IyILIEro.

ICTETUYECKOIro BOCIIMTAHUA:

e OHCTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAsi 3CTETUKY HayYHOI'O TBOPUECTBA, IPUCYIIETO
¢duznyecKoil HayKe.

TPYAOBOI0 BOCIIUTAHUA:

e HHTEpPEC K pa3iuuHbIM cdepaM MNpodeccuoHANbHON IEsITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PM3UKON M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp Oymymiei
npodeccuu 1 peann3oBbIBATE COOCTBEHHBIC KU3HEHHBIC TIAHBI;

e TOTOBHOCTHh M CIIOCOOHOCTH K OOpa30BaHUIO U CaMOOOpa30BaHUIO B 00acTH (QU3HKH Ha
MPOTSHKEHUH BCEH KU3HU.

IKOJOI'HYEeCKOro BOCIIMTAHUA:

e c(hOPMHUPOBAHHOCTb HKOJOTMYECKOM KyJIbTYphbl, OCO3HAHHE IJI0OAIBHOIO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;

e IUIAHMPOBAHHME M OCYILECTBIICHHE NEHCTBUM B OKPY’KAIOIIEH Cpele Ha OCHOBE 3HAHUS
L[eJIed yCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

e pacIIMpeHHE OIbITa JAEATEIbHOCTH OSKOJOTMYECKOM HaIpaBIEHHOCTH Ha OCHOBE
UMEIOIUXCs 3HaHUM 1o (pu3HKe.

IMEHHOCTH HAYYHOI'O ITO3HAHUSA:

e c(hOPMHPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3MUECKON HAYKH;

e 0CO3HaHHE LIEHHOCTH HAyYHOU JesITeIbHOCTH, TOTOBHOCTh B IIpoIiecce U3yUeHHs (PU3NKH
OCYILECTBIIATh IPOEKTHYK) M HCCIEA0BATENIBCKYHO NEATEIbHOCTh MHAMBUAYAJIBHO U B
rpyIIIE.



METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble JJoruuyeckue JeiicTBUA:

e CaMOCTOATENbHO (OPMYJIMPOBATh U AaKTyaJH3UPOBaTh MpoOIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

e  OMNpPENENATh LENH IEATEIbHOCTH, 33aBaTh IapaMeTPbl U KPUTEPUHU X JOCTHIKECHHUS;

e BBIIBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B pACCMAaTPUBAEMBIX (PU3NYECKHX SBICHUAX;

e paspabarbIBaTh IUJIAH PEIICHUS TPOOJIEMBI C YUETOM aHAIN3a UMEIOIINXCSl MaTePUATIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

e BHOCUTb KOPPEKTHBBI B JIESITEIIBHOCTh, OLICHUBAThb COOTBETCTBUE PE3YJIbTATOB LEISM,
OLICHUBATh PUCKU IOCIIEACTBUN JESATEIBHOCTH;

e KOOPJIMHUPOBATH U BBIMOJIHATH, PabOTy B YCJIOBHSIX pPEAlbHOTO, BUPTYaJIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHS;

e pa3BHBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIEeM.

Ba3oBbie uccienoBarejbcKue 1eliCTBUA.

e BIIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIFOUYEBBIMU MOHATHSAMH M METOAaMH (pU3NUeCKOn
HayKU;

e BIIQJICTh HABBIKAMH Y4EOHO-HCCIIEI0BATENbCKOW U MPOCKTHON AESITENLHOCTA B 00JIACTH
(Gu3UKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOMCKY METO/IOB PEIICHUS
3a1a4 (PU3UUECKOro CoNIepKaHusl, IPUMEHEHUIO PA3IMYHBIX METOJIOB MO3HAHUS;

e BJAACTh BUJAMH JIEATEIHLHOCTH IO TOJYYCHHIO HOBOT'O 3HAHUS, €r0 HMHTEPIIpPETalluH,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX CHUTYallUiX, B TOM YHCIE IpU
CO3JITaHUHU YYE€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKH,

e BBIABIATH INPUUYUHHO-CICJCTBEHHBIE CBSI3W U AKTyaJIM3UpOBaTh 3aJadyy, BBIJBUTaTh
TUTIOTE3y €€ pelieHus, HaXOUTh apTyYMEHTHI I JTOKa3aTeJIbCTBA CBOMX YTBEP KICHHM,
3a/1aBaTh NapaMeTPbl U KPUTEPHUH PELICHUS;

e AQHAIM3UPOBATh TMOJYYEHHBIE B XOJAE PEIICHMUS 3a/ladyd Pe3ybTaThl, KPUTHUYECKU
OIIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

e CTaBUTH U GOPMYITUPOBATH COOCTBEHHBIC 3a7]a41 B 00pa30BaTEIIbHON IEATETLHOCTH, B TOM
qrclie MpU U3YYeHUH (DU3HKY;

e JIaBaTh OIICHKY HOBBIM CUTYAIlUsM, OIICHUBATH MPUOOPETEHHBIH OIBIT;

e yMETh MEPEHOCUTDH 3HAHUSA MO PU3UKE B MPAKTHUECKYIO 00aCTh KU3HEACATEIHbHOCTH;

e YMETh HHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIaCTEH;

e  BBIJIBUTATh HOBBIC UJIEH, MPE/JIaraTb OPUTMHAIIbHBIE TIOJIXO/IbI M PEIICHNUS,

e  CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHHUS.

Paborta ¢ nnopmanmeii:

e BJAJETh HABBIKAMU MOJYy4YeHUsI MH(POpMAIK (U3NIECKOTO COJIEPKaHHUSI U3 UCTOUHUKOB
pa3HbIX THIIOB, CAaMOCTOSITEILHO OCYILIECTBIIATH IMOWCK, aHalIW3, CUCTEMATH3aLUI0 U
UHTEpIpeTalrio HHPOPMALIUU PAa3TMYHBIX BUJIOB U (GOPM IMpe/ICTaBICHHUS;

e  OLEHUBATh JIOCTOBEPHOCTh MH(OPMALINH;

e HCMOJB30BATh CPEACTBA HH(POPMALMOHHBIX W KOMMYHHUKAI[MOHHBIX TEXHOJOTMHA B
pelIeHnN KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3allMOHHBIX 3a/1a4 C COOJII0IEHUEM



TpeOOBaHUI JPrOHOMHKH, TEXHHKH OE€30MaCHOCTH, TUTHUEHBI, PEeCcypcocOEpeKeHHUs,
IPaBOBBIX U ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€301MacHOCTH;

e CO37aBaTh TEKCTHl (HU3MYECKOTO COJCpKAHUS B pa3M4HBIX (opmarax ¢ ydéroMm
Ha3HaueHUs WHGOpMAIMKM M UEJIEBOM ayJUTOpUHU, BHIOMpas ONTUMAIBHYIO (opMmy
IPE/ICTaBICHUS U BU3YaJIH3aLlUH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

e  OCYILIECTBIISITH OOIIEHUE HA YPOKaX (PU3UKU U BO BHEYPOUHOU JEATEIBHOCTH;

e pacno3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTyalluid U CMSATYaTh KOH(IJIMKTHI,

e pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB;

e TOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUIyaJIbHOU paboThI;

e BbIOMpATh TEMAaTHKy U METOJbl COBMECTHBIX JIEHCTBHH C y4E€TOM OOIIMX MHTEPECOB H
BO3MOXKHOCTEH Ka)kJIOT0 4ieHa KOJUIEKTHBA,

e T[pUHUMATh LI COBMECTHOM J€ATENbHOCTH, OPraHU30BbIBaTb U KOOPAUHUPOBATH
JEeNCTBUS 1O € JOCTH)KEHUIO: COCTABIIATh IJIaH ACUCTBUMN, PACIIPEEsATh POJIU C yUETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOU pabOThI;

e OIEHUBATh KaYECTBO CBOETO BKJIAJa M KAXKJIOTO YYACTHUKA KOMaH/Ibl B OOIINIA pe3yJbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

e TMpeasiaraTb HOBBIE MPOEKTHI, OIEHUBATh HJIEU C MO3UIUU HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

e OCYLIECTBJISITh IO3UTUBHOE CTPATErHUECKOE TIOBEJACHHE B PA3NIUYHBIX CHUTYaIHUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbBIE YHHBEpPCAJIbHbIE Y4eOHbIE e CTBUSI
Camoopranu3anus:

e  CaMOCTOSITEIHHO OCYIIECTBIISITh MO3HABATENBHYIO JEATENHHOCTh B O0NacTu (pU3MKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a1a4H;

e  CaMOCTOSITENILHO COCTABJIAThH IUIAH PEUIEHUs PACUETHBIX M KAYECTBEHHBIX 3ajJad, IJIaH
BBITIOJIHEHHSI TIPAKTUYECKONM pabOThI C y4E€TOM MMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHN;

e JIaBaTh OIICHKY HOBBIM CUTYaIUsIM;

e  pacHIUPSATH paMKH Y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHIA;

e JIeNIaTh OCO3HAHHBIA BBIOOP, APrYMEHTHPOBATH €r0, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pelIeHue;

e  OILICHUBATH MPUOOPETEHHBIN OIBIT;

e crnocoOCTBOBaTh (OPMUPOBAHUIO M TPOSBICHUIO HPYAULMH B oOJacTh (PU3UKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

CﬂMOKOHTpOJ’Ib, IMOLMOHANbHBbII HHTEJJIEKT:

e JIaBaTb OLICHKY HOBBIM CUTyaAlUsIM, BHOCUTH KOPPCKTHUBBI B JACATCIBbHOCTH, OLICHUBATH
COOTBETCTBHUEC PE3YJIbTATOB LECIAM;

e BIIAACTh HaBBIKAMHU II03HABATEILHOM pe(bHeKCI/II/I KaK OCO3HaHUs COBECPIIACMBIX JencTBuit
N MBICJIUTCIIBHBIX MTPOIECCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ;

e HCIIOJIb30BaThb HpI/IéMBI pe(bHeKCI/II/I IJI1 OLICHKU CUTyaluu, BLI60pa BCPHOTI'O PCIICHUA,

e YMCTb OLICHUBATh PUCKHU U CBOCBPEMCHHO IPUHUMATD PCUICHUA 110 UX CHUKCHUIO,

e MPUHHUMATh MOTHBBI U APTYMCHTBI JAPYTUX IIPHU aHAJIN3C PC3YJIbTATOB ACATCIBHOCTH,



e IIPUHUMATH ceOs, IOHUMAs CBOM HEJOCTATKU U IOCTOMHCTBA;
e IPUHUMATbh MOTHUBBI U APTyMEHTHI IPYTUX [IPH aHAJIU3€ PE3YJIbTAaTOB JEATEIBHOCTH;
e IIPU3HABATH CBOE MPABO U IPABO JPYTUX HA OLIMOKH.

B nporiecce nocTrKeHUs TMYHOCTHBIX PE3YJIbTaTOB OCBOSHUS IIPOrPAMMBI IO (PU3UKE JIJIs1 yPOBHS
cpeaHero o6mero o6Opa3oBaHus y OOYyYarOIIMXCS COBEPLICHCTBYETCS 3MOIMOHAIBHBIN
WHTEJJIEKT, MPEANoaraonuil chopMUpOBaHHOCTD:

e  CaMOCO3HaHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh IIOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHUE,
BUJICTHh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHOUW AMOIMOHAIBLHOMN c(ephl, ObITh YBEPEHHBIM
B cebe;

e  CaMOpETYJIUPOBAHUS, BKJIFOYAFOIICTO CaMOKOHTPOITb, yMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJCHUE, CIIOCOOHOCTh aIallTUPOBATHCS K AMOLMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBISATh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

e BHYTPCHHECH MOTHBAIIMH, BKJIIOYAIOIICH CTPEMJICHHE K JOCTHIKCHHIO LIEIH U YCIEXY,
ONITHUMH3M, HHUITMATUBHOCTh, YMEHHUE JICHCTBOBATh, UCXO/ISI U3 CBOMX BO3MOXHOCTEH;

e OMIIATHH, BKJIIOYAIOIIECH CIHOCOOHOCTh MOHHUMATh SMOI[MOHAIBHOE COCTOSHHE IPYIHX,
VYHUTHIBATh €r0 MPH OCYIICCTBICHUH OOIICHMS, CIIOCOOHOCTh K COYYBCTBHUIO U
COIEePESIKUBAHHMIO;

e  COIMAIBHBIX HABBIKOB, BKIFOYAIONINX CIIOCOOHOCThH BBICTPANBATh OTHOIICHHSI C IPYTUMHU
JIOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliath KOHQIUKTHL.

I[MPEAMETHBIE PE3YJIbTATBI

K xoHuy oOyuenus B 10 knacce npeIMeTHbIE pe3yJbTaThl Ha YINIyOJEHHOM YPOBHE JOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTb y OOYHAOLINXCS YMEHUH:

e TMOHMMAaThb pOJb (U3UKK B HSKOHOMHYECKOM, TEXHOJOTHYECKOH, HSKOJIOTHYECKOil,
COLIMAJILHOM M 3THYECKOM cepax AESITETbHOCTH YEJIOBEKa, pOojib U MECTO (PU3HMKHU B
COBPEMEHHON Hay4YHON KapTHMHE MMpA, 3HAYCHHE ONHUCATEIbHOM, CHCTEMATU3UPYIOLIEH,
OOBSCHUTENBHON W MPOTHOCTUYECKOW (QYHKIUN (U3HMUECKON TEeopun — MEXaHUKH,
MOJIEKYJIIPHON (DU3UKU U TEPMOAMHAMUKH, POJIb (PU3NYECKON TeoprH B (POpMUPOBAHUU
IpeJICTaBICHUN 0 PU3NYECKON KapTHHE MUPA;

e pa3InyYaTh yCJIOBUS MPUMEHMMOCTH MoJeNel (pU3NUECKUX TeJl U MPOLECCOB (SIBICHUIN):
MHEepLMajgbHas cuctemMa OTcuéra, abCONIOTHO TBEPIOE TeEJIO0, MaTepuajbHas TOUKa,
PaBHOYCKOPEHHOE JBI)KEHHE, CBOOO/JHOE MajieHne, aOCOIITHO yrpyras aedopmanus,
a0COIOTHO YIIpYroe U adCOJIFOTHO HEYNPYroe CTOIKHOBEHHS, MOJIENH Ta3a, )KUAKOCTU U
TBEPAOro (KpUCTAIIIMYECKOI0) Tela, HJealbHBbIA a3, TOUEUHBIH 3apsl, OJHOPOJHOE
AIIEKTPUYECKOE T0JIE;

e pa3nMyaTh yCIOBUS (TPAHULIBI, 00JIACTH) MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB, TOHUMATh
BCEOOIMi XapakTep (QyHIaMEHTAJIbHBIX 3aKOHOB M OrPAaHMYEHHOCTb MCIOJIb30BaHMSA
YaCTHBIX 3aKOHOB;

e  AHAJIM3UPOBATh U OOBSICHATH MEXaHUYECKUE MPOIECCHI U SIBIICHUS, UCIIOb3YysI OCHOBHBIE
MOJIO’KEHHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIbHOCTh MEXaHUYECKOTO IBUKEHUS, HOPMYJIbI
KWHEMAaTHKH PaBHOYCKOPEHHOTO JIBUKEHUs, peoOpa3oBaHus anumes uis CKOPOCTH U
nepeMenieHusi, 3akoHbl HpIOTOHA, MNPUHIMII OTHOCUTENbHOCTH [anuies, 3aKoH
BCEMHUPHOI'O TATOTEHUS, 3aKOHBI COXPAaHEHUS UMILYJIbCa U MEXaHUYECKOW SHEPIUH, CBA3b
paboThl CUJIBI C U3MEHEHHEM MEXaHWYECKOW 3HEpruu, yCJIOBHsS PaBHOBECHUS TBEPIOTO
T€na), NpU AITOM MCIOJIb30BaTh MAaTEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh



YCIOBHUS NPUMEHUMOCTH (U3MYECKUX 3aKOHOB: IpeoOpa3oBaHuil ['anuies, BToporo u
TPEThETO 3aKOHOB HbIOTOHA, 3aKOHOB COXPAHEHUS UMILYJIbCa U MEXAHUYECKOW 3HEPIUH,
3aKOHAa BCEMUPHOTO TATOTEHUS;

aHATM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHl W SIBICHUS, HMCIOJB3Ys OCHOBHBIC
nonoxeHus MKT u 3akoHbI MOJIEKYJIIpHON GU3UKU U TEPMOJMHAMUKHU (CBA3b JaBJICHUSA
UJCAIBHOIO Ta3a CO CpeJHEHd KUHETMYECKOM DJHEpruer TEeIIOBOTO JABUXKECHUS U
KOHIIEHTpALUel ero MoJeKy, CBsI3b TEMIIEPATyphl BEIIECTBA CO CpeHEel KMHEeTUYECKON
SHEPrueil TEIUIOBOTO [BMKEHHUSI €r0 YacTUll, CBA3b JABJICHMS HJCAIbHOTO rasa C
KOHIIEHTpallUe MOJIEKYJI M €ro TeMIleparypoil, ypaBHeHue MenaeneeBa—KnamneipoHna,
NEePBbIN 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUs SHEPTUHU B TEIIOBBIX IIpOLieccax), IpH
9TOM HCIMOJb30BaTh MAaTEMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBMS
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KnaneipoHa;

aHAJIM3UPOBATh U OOBACHATH JIEKTPUUECKUE SABJICHHUS, UCIIONb3YsI OCHOBHBIE MOJIOKEHUS
Y 3aKOHBI JIEKTPOJANHAMUKH (3aKOH COXpaHEHUS 3JIEKTPUUECKOro 3apsia, 3akoH Kyiona,
HOTEHIMAIBHOCTb IEKTPOCTATUYECKOIO I10JIs1, IPUHLUI CYNEPIO3ULIUN HIEKTPHUUECKUX
noJjiel, IMpU OSTOM YyKa3blBas YCIOBUA NIPUMEHMMOCTH 3akoHa Kyiona, a Takxke
NPAaKTUYECKH BaXKHbIE COOTHOIIECHUS: 3aKOHbI OMa JUIsl yyacTKa L€ U JJs 3aMKHYTOH
AIIEKTPUUYECKON 1enH, 3akoH Jxoyns—Jlenna, npasuna Kupxroda, 3akonst @apajes s
3JICKTPOJIN3A);

OTKCHIBATh (PM3MUYECKUE MPOIECCHl M SIBICHUS, WCIOJB3Ysl BEIWYHHBI: MEpeMeIleHHe,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC T€Jda U CUCTEMbI TE€J, CHJIa, MOMEHT CHJbI, JaBJICHUE,
NOTEHLMATIbHAs SHEPIHsl, KUHETHYECKasi SHEPI s, MEXaHUYECKasi SHEprusi, padoTa CHUJIbI,
LEHTPOCTPEMUTEIBHOE YCKOPEHHME, CHJa TSDKECTH, CHJla YIPYrocTH, CWiIa TPEHHS,
MOIIIHOCTb, SHEPrUsl B3aUMOJEHCTBUS Tena ¢ 3eMIEN BOINM3H €€ MOBEPXHOCTH, SHEPTHUS
ynpyroi neopmManuu npy>KUHbI, KOJIMYECTBO TEIUIOTHI, a0COIOTHAs TeMIlepaTypa Teja,
paboTa B TEpMOJIMHAMUKE, BHYTPEHHSS1 SHEPIHs UJI€AIbHOIO OJIHOATOMHOIO ra3a, pabora
U/IealbHOTO Tra3a, OTHOCUTEIbHAs BIaXHOCTh Bo3ayxa, KIIJ[ mpeanbHOro TemsiaoBoro
JIBUTATENIS; SJIEKTPUUECKOE 110JI€, HAIPSXKEHHOCTD 3JIEKTPUUECKOTO M0JIsI, HAPSKEHHOCTh
I10JIs1 TOUEYHOT'0 3apsiia Ui 3apsDKEHHOTO 11apa B BAKYYME U B IUAJIEKTPUKE, TOTEHIIAAI
AJIEKTPOCTATUYECKOTO MOJIsl, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOIBUKYIAs CUJIA, CUJIA TOKa,
HaIpsDKEHUE, MOLIHOCTh TOKa, DJJIEKTPUYECKas EMKOCTh IUIOCKOTO KOHJEHCATopa,
COMPOTHBIIEHUE YyYacTKa LIENU C IOCJIEI0BaTeNbHBIM U NapajuleIbHbIM COEIUHEHUEM
PE3UCTOPOB, SHEPTUS NIEKTPUUECKOTO OIS KOHIEHCATOPA;

OOBSACHATH OCOOEHHOCTH MPOTEKAHUS (PU3NYECKUX SIBICHUN: MEXaHUYECKOE JIBHIKEHUE,
TEIUIOBOE JIBUKEHUE YaCTHUIl BELIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBH)KEHUE,
mubdy3usa, ucnapeHue, KHUIIEHWE M KOHJEHCAllMsl, IUIaBJIeHHWE M KpUCTAJUIM3aIus,
HAIpPaBJIEHHOCTh  TEIUIONEPENauM,  IEKTpU3alMs  Teld,  OKBUIIOTEHIUAIBHOCTb
MOBEPXHOCTH 3apsKEHHOT0 IPOBOJIHUKA,

IPOBOJUTH HCCIIEIOBAaHUE 3aBHCUMOCTH OJHON (PU3MUECKOW BEIMYMHBI OT JPyroil c
UCIIOJIb30BAaHUEM TMPSMBIX HW3MEPEHHH, MpU STOM KOHCTPYHpPOBAaTh YCTaHOBKY,
(buKCUpoBaTh pPe3yibTaThl MOJTYYEHHOW 3aBUCHUMOCTH (DM3MYECKHX BEJIUYMH B BHJIE
rpadukoB ¢ y4€ToM aOCONIOTHBIX MHOTPEIIHOCTEW H3MEPEHUMN, [eNaTh BBIBOABI I10
pe3yJibTaTaM MCCIIEA0BaHNus;

MPOBOJANTH KOCBEHHbIE HW3MEpEHUs (PU3NYECKUX BEJIMYMH, MpPU ITOM BBIOUPATH
ONTUMAJILHBIA METOJl M3MEpEeHHs, OLIEHUBaThb aOCONIOTHBIE M  OTHOCHUTENIbHBIC
MOTPENIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIl;

IIPOBOAMTD OMBITHI IO MPOBEPKE MPEJIOKEHHON TUIIOTE3BI: IJIAHUPOBATh dKCIIEPUMEHT,
coOuparh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY, aHAJM3UPOBATH MOITYUYEHHbIE PE3YJbTaThl U
JIENIaTh BBIBOJI O CTaTyCE MPEJI0KEHHON THIIOTESI;

coOnrofaTh mpaBuiia OE30MACHOTO TpyJa NpU TMPOBENECHUU HCCIIEOBAaHUN B pamMKax
y4eOHOTO HKCIEpUMEHTa, NPaKTUKyMa M Y4eOHO-HCCIIEOBATENbCKOM M MPOEKTHOM



JESTENIbHOCTH C HCIOJb30BaHUEM HM3MEPUTEIbHBIX YCTPOHCTB M JabOpaTOpHOTO
000pyaOBaHNUS;

e pemath pacu€THBIC 33J]a4U C SIBHO 33JJaHHOW U HESIBHO 33/1aHHON (hPHU3MUECKOI MOJIENbIO:
HA OCHOBAaHWY aHAJIM3a YCIOBHSI 00OCHOBBIBATH BHIOOP (PH3UUECKON MOIEITH, OTBEUYAIOIICH
TpeOOBaHUSAM 3aJa4uu, MPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M IMOCTYJAThl
(GUBHYECKUX TEOPUH MPH UCIOIH30BAHUU MAaTEMAaTHYECKUX METOIOB DEHICHHS 3a/ad,
MPOBOAUTH PACUETHl HA OCHOBAHUU UMEIOIIMXCS JaHHBIX, AaHATU3UPOBATh PE3YJIbTaThl U
KOPPEKTUPOBATh METO/IbI PELICHUS C YUETOM MOJIYYEHHBIX PE3YyJIbTATOB;

e pemaTh KayeCTBEHHbIE 3a/1ayM, TpeOyrollue MPUMEHEHUsl 3HAHUI W3 Pa3HbIX pa3felioB
Kypca (U3MKH, a TaKKe WHTErpalud 3HAHUN W3 JAPYTUX MPEAMETOB E€CTECTBEHHO-
HAyYHOTO IIMKJIA: BBICTPAaWBATh JIOTUYECKYIO LIETIOYKY PpACCY>KICHHM C Omopoil Ha
W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBIICHHUS,

e HCIOJIb30BAaTh TEOPETUYECKHE 3HAHUA i1 OOBSCHEHHS OCHOBHBIX MPHHIIMIIOB PaOOThHI
WU3MEPUTEIIbHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIIOTUYECKUX MTPOIIECCOB;

e TPUBOAUTH MPUMEPHI BKJIAJa POCCUNUCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IIPOLIECCOB OKPYKAIOIIETO MHpPA, B PA3BUTHE TEXHUKU U
TEXHOJIOT UM,

e AHAJIM3WUPOBATH U OICHUBATH MOCJICICTBUS OBITOBOW M MPOU3BOJICTBEHHOM IEATEIHHOCTH
YeNOBeKa, CBS3aHHOW C (DU3MUECKUMU TPOIECCaMU, C TO3UIMA HIKOIOTUYECKOM
0€30MacHOCTH, NPEACTABICHUM O palMOHAIBLHOM MPHUPOJONOIB30BAHUM, a TaKkKe
pa3yMHOM HCIIOJIb30BAHUU TOCTH)KEHUH HAYKU U TEXHOJIOTHH ISl JAaNbHEHIIEro pa3BUTUs
YeJIOBEYECKOT0 OOIIECTBA;

e TMPUMEHSATH pa3inyHble cocoObl paboThl ¢ MH(popManuend GU3NIECKOro COAepKAHUS C
UCIIOJIb30BAHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOIOTHI, TIPH 3TOM HCIIOJIH30BATh
COBpeMeHHbIe HH(POPMAIIMOHHBIE TEXHOJIOTHHU JIJIS IOMCKA, TepepabOTKU U TPEIbABICHUS
y4eOHOM W HAy4YHO-TIOMYJSIPHON HH(OpMAIHMH, CTPYKTYPUPOBAHUS W HHTEPIPETAIIUU
uH(pOpMalIMK, TMOJYYCHHON W3 Pa3NUYHBIX HCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH
MOJTy9aeMyr0 HH(DOPMAIIHIO U OIICHUBATH € IOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIUXCS
3HAHM, TaK ¥ Ha OCHOBE aHaJIM3a HCTOYHHKA HH(POPMAIINH;

e TIPOSABISATH OPTaHU3AIMOHHBIE W  TIO3HABATENbHBIE YMEHHS  CaMOCTOSTEIHLHOTO
NpPUOOpETEeHUs HOBBIX 3HAHUI B TPOIECCE BBIMIOJHEHUS NPOEKTHBIX U Y4eOHO-
HCCIIEIOBATEIbCKUX paboT;

e paboTaTh B IPyMIE C UCTIOJTHEHHEM PAa3IMUHBIX COIMANBHBIX POJIEH, IUTAHUPOBATh PaboTy
TPYIIBI, PAIMOHAIBHO pPACHpPEeisaTh IeATEIbHOCTh B HECTAHIAPTHBIX CHUTYaIlUsX,
aJIeKBaTHO OIIGHMBAaTh BKJIAJ KaXJIOTO W3 YYaCTHHUKOB TPYIIbI B pEUICHHE
paccMatpuBaeMoi poOJIEMBI,

e TMPOSIBISATH MOTHUBALMIO K Oyaymiedl mpodecCHOHAmbHOM — ACSITETbHOCTH  TI0
CIENUATBEHOCTSAM (DPU3UKO-TEXHHUECKOTO MPODUIISL.

K koniy oOyuenust B 11 knacce npeIMeTHbIE pe3yJbTaTbl HAa YIIyOJEHHOM YPOBHE JOJKHBI
oTpaxaTb c(HOPMHUPOBAHHOCTh Y O0YHAIOIINXCSI YMEHUI:

e TOHHUMATh POJIb (PU3UKU B SKOHOMHUYECKOM, TEXHOIOTHYECKOH, COIIMATbHON 1 3THYECKOM
cdepax J1eaTenbHOCTH YeI0BeKa, poJib U MECTO (PU3UKU B COBPEMEHHOM Hay4yHOI KapTUHE
MHpa, pOJb ACTPOHOMHUU B IIPAKTUYECKON MCATENBHOCTH YEIOBEKA M JajbHEUIIEM
HAay4YHO-TEXHUYECKOM pa3BUTHH, 3HAYECHHE ONUCATEIbHOW, CHUCTEMATU3UPYIOLIEH,
OOBSICHUTENIbHOM M NPOTHOCTHYECKOM  (GyHKuMH  usnuecko  Teopum  —
JNEKTPOAUHAMUKH, CIEHUAIBHON TEOPHUH OTHOCUTEIBHOCTH, KBAHTOBOM (U3UKH, POJIb
¢u3nueckoil Teopun B GOPMHUPOBAHUU TNPEACTaBICHUN O (PU3NUECKON KapTHHE MHUpa,



MecTO (pu3nuecKoi KapTUHBI MHpa B OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX
MPEIACTABICHUN O IPUPOJE;

pasnyaTh ycJIOBUsS NPUMEHMMOCTH MoJesiel (U3UYECKUX TeJl U MPOLECCOB (SIBJIECHUIN):
OJTHOPOJTHOE NMEKTPHUECKOE U OAHOPOAHOE MATHUTHOE TOJIsI, TApMOHUYECKHE KOJIeOaHus,
MaTEMaTUYECKUN MasTHUK, MICAJIbHBIN MPYKUHHBIA MasTHUK, FTapMOHUYECKHE BOJIHBI,
U/IeabHBIN KONeOaTeIbHBIA KOHTYpP, TOHKAs JIMH3a, MOJEJIEH aroMa, aTOMHOTO siipa |
KBaHTOBOM MOJIEJIN CBETA;

pa3nn4arth ycioBus (TPaHULBL, 00JaCTH) IPUMEHUMOCTH (PU3UIECKUX 3aKOHOB, TIOHUMATh
BCEOOIMI XapakTep (QyHIAMEHTAIbHBIX 3aKOHOB M OIPaHMYEHHOCTb MHCIOJIb30BaHMS
YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSACHATH 3JIEKTPOMArHUTHBIE IPOLIECCHl U SIBJICHUS, HUCIOJb3Ys
OCHOBHBIE IIOJIO)KEHUSI M 3aKOHBl DJJIEKTPOJUHAMUKUA M CIHELHMAIBHOM TEOpPHUH
OTHOCHUTEJIBHOCTU (3aKOH COXPAaHEHMs 3JIEKTPUUYECKOro 3apsja, cuia AMiepa, cuia
JlopeHnia, 3aKkOH JJEKTPOMArHUTHOM WHAyKUWHU, TmpaBuino Jlenma, cBsa3p JIJC
CaMOMHIYKIMU B JIEMEHTE JIEKTPUYECKON LU CO CKOPOCThIO M3MEHEHUS CHUJIBI TOKa,
MOCTYJIAThI CIICIIMAIIBHONW TEOPUH OTHOCUTEIIBHOCTH DUHINTEHHA);

aHaAJU3UPOBaTh U OOBSCHATH KBAHTOBBIE NPOLIECCHI U SBJICHMS, UCIOJb3Ys MOJIOKEHUS
KBaHTOBOM (u3uku (ypaBHeHHEe OWHIITEHHA M1 (poTodddexTa, mepBbid U BTOPOI
noctyiarsl bopa, nmpuHUMII cOOTHOLIEHUsI HeompenenéHHocTel I'eiizenOepra, 3aKOHBI
COXPAaHEHHUs 3apsIOBOTO M MAacCOBOTO YMCEI U DHEPIHMM B SACPHBIX PEAKLUAX, 3aKOH
PalMOaKTUBHOIO pacraja);

OTKCHIBATh (PM3UYECKUE TMPOIECCHl U SIBICHUS, UCIOJIB3Ys BEIWYHHBI: HAIPSHKEHHOCTD
JNEKTPUYECKOTO MO, MOTEHIUAN IEKTPOCTATUYECKOTO MO, Pa3HOCTh IOTEHIUAJIOB,
AJIEKTPOJIBMIKYILAs CUJIA, MHAYKLMS MarHUTHOTO 110JIsl, MArHUTHBIN IOTOK, cujla AMIiepa,
MHAYKTHUBHOCTb, JJIEKTPOABIIKYIIAs CUJIa CAMOMHIYKLUHW, DHEPIrUs MarHUTHOTO IOJISA
IPOBOJAHMKA C TOKOM, PEISTUBUCTCKUI HMIIYJIbC, TOJHAs SHEPrus, SHEPrus IOKOs
CBOOOTHOM YaCTHUIIbl, SHEPTUS U UMITYJIBC (POTOHA, MACCOBOE YUCIIO U 3apsil A1pa, SHEPIUs
CBSI3H s171pa;

OOBSICHATE OCOOEHHOCTH MpOTeKaHHWs (U3NYECKUX SBICHMHA: HIIEKTPOMAarHUTHas
UHAYKIMS, CAMOMHAYKIMS, pe30HaHC, MHTepdepeHlrsl BOJH, TUGPAKIUs, AUCIEPCHS,
MIOJTHOE BHYTPEHHEe OoTpakeHue, (oTodnekTpudeckuil a3¢pdext (hotorddexr), anvda- u
Oera-pacnajpl saep, raMMa-u3ilydeHue saep, PU3NYecKue MPUHIUIBI CHEKTPATIbHOTO
aHanu3a ¥ paboThI J1a3epa;

ONpEeNATh HalpaBlIeHWEe WHAYKIMM MarHUTHOTO MOJIS MPOBOJHHKA C TOKOM, CHJIBI
Awmrniepa u cuinbl JlopeHna;

CTPOUTHh HW300paKEHHE, CO37aBaeMOe€ IUIOCKMM 3€pKaJioM, TOHKOW JIMH30H, U
paccUMTBIBATH €r0 XapaKTEPUCTHUKH;

NPUMEHSTh OCHOBOINOJArarolue acTPOHOMMUYECKHE TMOHATHS, TEOPUHM M 3aKOHBI JUIS
aHanmu3a U O0BSICHEHUS (PU3MUECKUX MPOLIECCOB, MPOUCXOAIINX B 3BE3/1aX, B 3BE3IHBIX
CUCTEMAaX, B MEKTaJIaKTHUECKON Cpe/e; JBM)KEHUS HEOECHBIX Tel, SBOJIIOLMU 3BE3T U
Bcenennoi;

IPOBOAMTH HCCIIEJOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYMH C HCHOJIb30BAaHUEM
OPSMBIX W3MEPEHUH, IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yJIbTAThI
MOJTy4YE€HHOM 3aBUCHMOCTH (PU3NYECKUX BEIMUUH B BUI€ TPAPUKOB C YIETOM aOCOTIOTHBIX
NOTPEIIHOCTEN N3MEPEHU, IENIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEOBAHMS,

IPOBOAMTH KOCBEHHbIE H3MEpeHUs (U3NYECKUX BEJIMYMH, MpPH OSTOM BHIOMpATh
ONTUMAJILHBIA METOJl M3MEpEeHHs, OLIEHUBaThb aOCONIOTHBIE M  OTHOCHUTENIbHBIC
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIl;

IIPOBOAMTD OMBITHI IO MTPOBEPKE NPEIOKEHHON TUIIOTE3BI: MIJIAHUPOBATh dKCIIEPUMEHT,
coOuparh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY, aHAJM3UPOBATh MOJyYEHHbIE PE3yNbTaThl U
JIENIaTh BBIBOJI O CTaTyCE MPEJI0KEHHON THIIOTESHI;



OTMKCHIBATh METObI OTyUEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;

coOnrofaTh mpaBuia OE30MACHOTO TpyJa NpHU TMPOBEICHUU HCCICIOBAaHUN B paMKax
y4eOHOro HKCIEpPUMEHTa, MpaKTUKyMa U Y4eOHO-HCCIEIOBaTENbCKOM U IMPOEKTHON
JeSITEIbHOCTH C HCIHOJb30BAHUEM H3MEPHUTEIBHBIX YCTPOMCTB M J1a00OpaTOpHOTO
000py10BaHMUS;

pemarb pacu€THBIC 3a]auu C SBHO 33/1aHHON U HESBHO 33/IaHHON (pU3MUYECKON MOJIENbBIO:
HAa OCHOBaHMM aHajW3a YCJIOBHUS BbIOMpATh (UINYECKUE MOJENH, OTBEYAIOLINe
TpeOOBaHUAM 3a/laud, MPUMEHATh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThI
busznyecKux TEOpUil MPH HCIOIB30BAaHUU MaTEMaTHYECKMX METOJOB pEeLIeHHs 3ajad,
IIPOBOAMTH PACUETHI HA OCHOBAHWH UMEIOIIMXCS JaHHBIX, AHAJM3UPOBATh PE3YJIbTaThl U
KOPPEKTUPOBATh METO/IbI PEIICHUS C YYETOM MOyYEHHBIX PE3YJIbTaTOB;

pelaTh KaueCTBEHHbIE 33JauM, TpeOYIolue NPUMEHEHUS 3HAaHUM U3 pa3HbIX Pa3/eiioB
Kypca (U3MKH, a TakKe HHTErpaluy 3HAHUM M3 JAPYTruX MPEAMETOB E€CTECTBEHHO-
HAay4YHOT'O LHMKJA: BBICTPAauMBATh JIOTMYECKYIO ILIENOYKY PACCYKICHUH C ONOpPOMl Ha
M3YYCHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3UYECKHUE SIBICHUS,

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS JJIsl OOBSICHEHHS OCHOBHBIX IPHUHLUIIOB padOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MPOLIECCOB;
MIPUBOJIUTH TIPUMEPHI BKIIAJIa POCCHICKUX H 3apyOCKHBIX YUECHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B OOBSICHEHHE IIPOIECCOB OKPYKAIOIIET0O MHUpPA, B pa3BUTHE TEXHUKU H
TEXHOJIOTHI;

aQHAJIM3UPOBAThH U OLIEHUBATH MOCIEACTBHS OBITOBOM U MPOU3BOJICTBEHHON JESTENbHOCTH
YeJIOBEKa, CBSI3aHHOM C (U3MYECKMMM @poLeccaMH, C IO3ULUN SKOJIOrMYECKON
0e30MacHOCTH, TMPEACTABICHUI O paloOHaIbHOM MPHUPOAOINOIB30BAHUU, a TaKXKe
Pa3yMHOM HCIIOJIb30BaHUM JOCTHXKEHUI HayKU U TEXHOJIOTUH AJis labHEUIEro pa3BUTUs
YeJI0BEYeCKOro 00IIeCTBa;

MPUMEHSTh Pa3IMYHBIE CIIOCOOBI PabOThI ¢ MHPOPMAIHECH (HU3HUECKOTO COJEPIKAHUS C
UCIIOJIb30BaHNEM COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOIOTH, IPU 3TOM HCIIOIb30BATh
COBpPEMEHHBIE HH(POPMAITMOHHBIE TEXHOJIOTUH JJIS TIOUCKA, TepepaboTKH 1 PEAbIBICHHS
y4eOHOM W Hay4YHO-TIOMyJISIpHON HMH(OpMAalMU, CTPYKTYpPUPOBAHUS U HHTEPHpPETAIIUU
uH(OpMaIMK, MOJYYEHHONW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUUYECKH aHAJIU3UPOBATH
NOoJy4YaeMyro HH(GOPMAIHIO U OLIEHUBATh €€ JI0CTOBEPHOCTh KaK Ha OCHOBE MMEIOIUXCS
3HaHMM, TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHHUKA UH(OpMALINH;

NpOSIBIATh  OPraHU3allMOHHBIE M [I03HABATEJIbHBIE YMEHHUS  CaMOCTOSATEIbHOIO
NpUOOpPETEHUs] HOBBIX 3HAHUI B TIPOLECCE BBINOJHEHUS MPOEKTHbIX U y4eOHO-
UCCIIEI0BATEIbCKUX PA0OT;

paboTaTh B rpymIe ¢ UCIIOIHEHUEM PAa3IMYHBIX COLMANIBHBIX POJIEH, IUIaHUPOBATh PAbOTyY
TPYIIbI, PALMOHAIBHO pACHpPEensaTh IEATEIbHOCTh B HECTAHJAPTHBIX CHUTYalUsX,
aJIeKBaTHO OILIGHMBAaTh BKJIAJ KaXJIOr0 W3 YYaCTHUKOB TPYNNbl B pELIEHUE
paccMaTpuBaeMoii MPOOIEMBI;

OpOSBIATE  MOTHBaMIO K  Oyaymed nOpoecCHOHaNbHOW — JIEATENbHOCTH IO
CHEIHNAIBHOCTIM (PU3UKO-TEXHUYECKOTO TPOdUIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne HawnmenoBanwme pasneinoB B TEM IPOTPaMMBI KommgecTBo gacoB OnekTpoHHBIE (ITUGPOBHIE)

i Bcero| KontponsHsie |IIpaktuueckue 00pazoBaTeNbHEIE PECypChI

paboTHI paboTHI

Pasnen 1. HAYUYHBIA METO/ ITIO3HAHUSI ITIPUPOIbI
1.1 |Hay4Hblil METOJ] IIO3HAHHUSI TPHPOIBI 6 bubnuoreka IHOK https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Pazgen 2. MEXAHUKA
2.1 |KunemaTuka 10 1 bubaunoreka I{OK https://m.edsoo.ru/f16b68d7
2.2 |JluHamMuKa 10 bubaunoreka I{OK https://m.edsoo.ru/f16b68d7
2.3 |Craruka TBEPAOTO TEIa 5 1 bubmuorexa IHOK https://m.edsoo.ru/f16b68d7
2.4 |3aKOHBI COXpPAHEHUS B MEXaHUKE 10 1 bubamorexa IJOK https://m.edsoo.ru/f16b68d7
Hroro mo pazneny 35

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1 |OcHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHU 15 1 bubmunoteka [IOK https://m.edsoo.ru/f16b68d7
3.2 |Tepmomunamuka. TemnaoBbie MaIIUHBI 20 1 bubmunoteka [IOK https://m.edsoo.ru/f16b68d7
3.3 | ArperatHbie COCTOsIHUS BelecTBa. dDa3oBbie 14 1 bubmuorexa IJOK https://m.edsoo.ru/f16b68d7

TIePEXOIBI
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Ne HawnmenoBanwme pasneinoB B TEM IPOTPaMMBI KommgecTBo gacoB DnekTpoHHBIE (ITUGPOBHIC)
i Bcero| KontponsHsie |IIpaktuueckue 00pazoBaTeNbHEIE PECypCEI
paboTHI paboTHI

Hroro no pazneny 49
Pazngen 4. DJIEKTPOAUHAMUKA
4.1 |DnexkTpuuecKkoe moJje 24 1 bu6mmoreka LIOK https://m.edsoo.ru/f16b68d7
4.2 |TloCTOSTHHBIN IEKTPUICCKUN TOK 24 1 bu6mmoreka L{OK https://m.edsoo.ru/f16b68d7
4.3 |ToKH B pa3IMYHBIX Cpelax 6 bubaunoreka I{OK https://m.edsoo.ru/f16b68d7
Wroro mo pazneny 54
Pa3zaen 5. PU3HYECKUM TIPAKTUKYM
5.1 |®usnyeckuii MPakTUKYM 16 16 bubmmoreka LIOK https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
Pe3epBHoe Bpemst 10 bu6mmoreka LIOK https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 8 16
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11 KJIACC

No HaunmenoBanue pasenos v TeM IPOrpaMMBbl KonnuecTtBo yacos OnexrpoHHble (HUQPPOBLIC)
n/m 00pa3oBaTeIbHBIC PECYPCHI
Bcero| Kontponbueie | Ilpaxtuueckue
paboThI paboThI

Pazpnen 1. JIEKTPOAUHAMUKA

1.1 |MaruuTHOE 1oJje 14 bubmuoreka [JOK
https://m.edso0.ru/39859ef1

1.2 |DnekTpomMarHuTHAS WHAYKIIHS 13 1 bubmuoreka [JOK
https://m.edso0.ru/39859ef1

Wroro no pazneny 27

Pazpnen 2. KOJIEBAHUSA U BOJIHbI

2.1 |MexaHndecKkue KojeOaHus 10 bubmuorexa [JOK
https://m.edso00.ru/39859ef1

2.2 | DNeKTpOMarHUTHBIE KOJICOAHUS 15 bubmmoreka [JOK
https://m.edso0.ru/39859ef1

2.3 |MexaHUYeCKHUe U 3JIEKTPOMAarHUTHBIE BOJIHBI 10 1 bubnuoreka [IOK
https://m.edso0.ru/39859ef1

2.4 |OnTHuka 25 1 bubnmuorexa [JOK
https://m.edso0.ru/39859ef1

Hroro no pasneny 60

Pa3zaen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1 |OcnoBsl CTO 5 1 bubmmoreka [IOK
https://m.edso0.ru/39859ef1

Hroro mo pazneny S

Pasnesa 4. KBAHTOBAS ®U3UKA
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Ne HawnmenoBanwme pasneinoB v TEM IPOTPaMMBI KommdectBo yacor OnekTpoHHBIE (ITUGPOBHIC)
/1 o0pa3oBaTebHBIE PECYPCHI
Bcero| Kontponbubie | Ilpaktudeckue
paboTHI paboTHI
4.1 |KoprnycKy/sIpHO-BOJHOBOM Jyaiu3M 15 bubnroreka [JOK
https://m.edso0.ru/39859ef1
4.2 |duzuka aTomMa 5 bubmorexa LIOK
https://m.edso0.ru/39859ef1
4.3 |®usnka aTOMHOTO Sapa U JIEMEHTAPHBIX YaCTHUI 5 bubnuorexa [JOK
https://m.edso0.ru/39859ef1

Wroro no pazneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 |DnemMeHThI aCTPOHOMHUM U aCTPOPU3UKH 12 bubnuoreka [IOK
https://m.eds00.ru/39859ef1

Hroro no pazneny 12

Paszen 6. DUSMUYECKUI MPAKTUKYM

6.1 |®usnyeckuii IPaKTUKyM 16 16 bubnnoreka [JOK
https://m.edso0.ru/39859ef1

Htoro no pazneny 16

Pasznen 7. OBOBHIAIOIIEE IIOBTOPEHUE

7.1 |CucremaTtu3aius 1 0000IIeHNE TPEIMETHOTO COACPKAHUS U OTIBITA 15 bubnmoreka [JOK
JEATeILHOCTH, TPHOOPETEHHOTO TIPU M3ydeHHn Kypcea pusuku 10 — 11 https://m.edso00.ru/39859ef1
KJIACCOB

Htoro no pazneny 15

PesepBHOE BpeMs 10 bubnuroreka [JOK

https://m.edso0.ru/39859ef1
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Ne HawnmenoBanwme pasneinoB v TEM IPOTPaMMBI KommdectBo yacor OnekTpoHHBIE (ITUGPOBHIC)
/1 o0pa3oBaTebHBIE PECYPCHI
Bcero| Kontponbubie | Ilpaktudeckue
paboTHI paboTHI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16
IMOYPOYHOE IIVTAHUPOBAHMUE
10 KJIACC
No Tema ypoka KonuuectBo yacos Hata DNeKTpOHHBIE IU(PPOBBIC
/i M3y4YCHHS 00pa3oBaTesbHbIe PeCypChl
Bcero| Kontponrhsie | [IpakTuueckue
paboThl paboTsI
1 | ®wusuka — ¢pyHIamMeHTanbHas HayKa O IpUpojie 1 bubnuoreka [IOK
https://m.edsoo.ru/1beef346
2 |Hayunslii MeTO/ TO3HAHUS ¥ METOJIBI UCCIIEIOBAHHS (PU3NIECKUX 1 bubnnorexka [JOK
SBJICHUI https://m.edsoo.ru/3a7fde29
3 | DKCIEpUMEHT U TEOpHs B POLIECCE TTO3HAHUS TIPHUPO/IHI. 1 bubnuoreka [IOK
HaOmroieHne 1 SKCIIepUMEHT B (pu3nKe https://m.edso0.ru/34c49931
4 |CriocoObI m3MepeHus (PU3HUSCKUX BEITMIUH 1 bubnuorexa [JOK
https://m.edsoo.ru/ca2def03
S | AGCOdIOTHAsA U OTHOCUTEbHAS MOTPEITHOCTH U3MEPEHUI 1 bubnuoreka [IOK
(bU3NUSCKUX BETMYMH https://m.edsoo.ru/7f18fda3
6 |MopaenmupoBanue B pusuke. Pois u MecTo pu3nku B 1 bubnuorexa [JOK
(bopMHpPOBaHUN COBPEMEHHON HAYYHOM KapTHHBI MUDA, B https://m.edsoo.ru/eabbdedl
MPaKTUYECKON JESITeIbHOCTHU JTI0AeH
7 |Mexanunueckoe apmxeHue. Cucrema orcuera. OTHOCUTEILHOCTh 1 bu6mmorexa [IOK
MEXaHHYECKOTO NBIKeHus. [Ipsmas u oOpaTHas 3a1a4i MEXaHUKU https://m.edsoo.ru/e9a52f02
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Ne Tema ypoxa KommdectBo yacor Jata DIIeKTpOHHBIC TH(DPOBBIC
/1 W3Y4YEHUS o0pa3oBaTeIbHBIE PECYPCHI
Bcero| Koutposbhsie | [IpakTuueckue
paboThI paboTHI
8 |Paguyc-BeKTOp MaTepHAILHOM TOYKH, €r0 MIPOSKIIMK Ha OCH 1 bubmuorexa [JOK
koopauHat. Tpaektopus. [lepememenue. Ckopocts. X mpoekiun https://m.edsoo.ru/30a108a5
Ha OCU KOOpAHHAT
9 | PaBHOMepHOE npsiMONIMHEIHOE NBMKeHUE. [ paduueckoe onucanue | 1 bubnnoreka [JOK
PaBHOMEPHOTO TPSMOJIMHEHHOTO JIBHKCHUS https://m.edso00.ru/89ba7190
10 |Croxenue nepemerneHuii U ckopocteid. Pemrenue 3ana4 1 bu6mmoreka [IOK
https://m.edso0.ru/761d18aa
11 |HepaBHOMEpHOE nBHKEHHE. MTHOBEHHAs! CKOPOCTh. Y CKOPEHHE. 1 bubnnorexa [HOK
[IpsimonuHEitHOE ABMYKEHUE C IIOCTOSSHHBIM YCKOPEHHEM https://m.edso00.ru/a99549a7
12 |I'pacdmueckoe onrcanne NPSIMOIHHEHHOTO ABHKESHUS C 1 bubnuoreka [IOK
MOCTOSTHHBIM YCKOPEHHEM https://m.edso0.ru/b7560bbf
13 |CBobGoaHOe masieHne. Y CKOpeHUe CBOOOTHOTO A ICHUS. 1 bubmuoreka [JOK
3aBUCHUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT BPEMEHH U UX https://m.edsoo.ru/f738109c
rpaduxu
14 | JIpmwxenue Tena, OpOMICHHOTO MO/ YTIIOM K TOPU30HTY 1 bubnuoteka [JOK
https://m.edsoo.ru/71cbb4f5
15 |KpuBonuneiinoe nBmxeHue. J{BUXKEHHE O OKPY>KHOCTH. YTIIOBas 1 bubnuoreka [IOK
U JTMHEHHas: ckopocTh. [lepuon u yactota. [lenTpocTpemuTensHOE https://m.edso0.ru/33196fbe
Y TIOJTHOE YCKOPEHHE
16 |KontponpsHas padbota no teme "Kunemarnka" 1 1 bubnuoreka [IOK
https://m.edsoo0.ru/1242f32e
17 |Tlepssbiif 3akoH HetoToHa. HEpLManbHble CUCTEMBI OTCUETA. 1 bubnuoreka [IOK
[MpuHimn otHocuTenbHOCTH ["anues. HenHepimaabHbIe CHCTEMBI https://m.edsoo.ru/5a9e4a64
oTCuUéra
18 |Cuna. PaBHOnelicTBYIOIIAs cuia. Bropoit 3akon HetoToHa. Macca 1 bubnmoreka [JOK

https://m.edso0.ru/141d3837
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Ne Tema ypoxa KommdectBo yacor Jata DIIeKTpOHHBIC TH(DPOBBIC
/1 W3Y4YEHUS o0pa3oBaTeIbHBIE PECYPCHI
Bcero| Koutposbhsie | [IpakTuueckue
paboThI paboTHI
19 |BzaumopneiictBue Ten. Tperuii 3akon HeroToHa 1 bubmuoreka [JOK
https://m.edsoo.ru/57dba505
20 |IIpuHIumn cyneprno3unuu cuil. Penenne 3a1a4 Ha pUMEHEHHE 1 bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/bdf997fb
21 |3akoH BCEMHPHOTO TATOTCHHUS. DKBUBAJICHTHOCTh IPAaBUTAIIMOHHOM | 1 bubnnorexa [HJOK
Y UHEPTHOM MacChl https://m.edsoo.ru/9aba2b0a
22 |Cwuiia TSDKECTH U YCKOPEHHE CBOOOIHOTO Ta/ICHUS 1 bubnnoreka [JOK
https://m.edso0.ru/22757f26
23 | JIBmxeHne HEOECHBIX Tl M UX UCKYCCTBEHHBIX cyTHUKOB. [lepBas| 1 bubnnorexa [HOK
KOCMMYecKasi CKopocTb. 3akoHbl Keruepa https://m.edsoo.ru/11abfa0a
24 | Cwuna ynpyroctu. 3akoH ['yka. Bec Tena 1 bubnmnorexa [JOK
https://m.edsoo.ru/0ae2cd84
25 |Cuna tpenwus. [Ipupoaa v BUIBI cvil TpeHUs. [[BHKeHHE B 1 bubnuotexa [JOK
AKHJIKOCTH U Ta3e C y4ETOM CHJIbI COTTPOTUBIICHUS CPEJIbI https://m.edso0.ru/1fa86499
https://m.eds00.ru/2cb29676
26 |laBnenue. ['mapocrarnyeckoe navienne. Cuiia Apxumena 1 bubmmoreka [JOK
https://m.edsoo.ru/a28aa7ad
27 | AbcomroTHO TBepzoe Teno. [locTymarensHoe U BpalaTeIbHOe 1 bu6mumoreka [IOK bubnuoreka
JIBMDKCHHUE TBEPJIOTO TeJia IIOK https://m.edsoo.ru/2b95d"
28 |MOMEHT CHJIBI OTHOCHUTENBLHO OCH BpamieHus. [1nedo cub 1 bubnuorexa [IOK
https://m.eds00.ru/653d3459
29 |CnosxeHue CHII, IPUIOKEHHBIX K TBepJoMy Tely. LleHTp TshkecTH 1 bubnmuorexa [JOK
Tera. Y CIOBUS paBHOBECHS TBEPAOTO Tena. Buabsl paBHOBECHS https://m.edsoo.ru/9aa79a7d
30 |Pemenue 3agay 1 bubmuoreka [JOK

https://m.edsoo.ru/dclcaacO
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Ne Tema ypoxa KommdectBo yacor Jata DIIeKTpOHHBIC TH(DPOBBIC
/1 W3Y4YEHUS o0pa3oBaTeIbHBIE PECYPCHI
Bcero| Koutposbhsie | [IpakTuueckue
paboThI paboTHI
31 |KonTtponbHas padota o teme "J{uHamuka. CTaTuka TBEPIOTO 1 1 bubnroreka [JOK
Tena" https://m.edsoo.ru/9f5a574c
32 |MMrrynibC MaTepuanbHON TOUYKH, CHCTEMBI MAaTEPUATBHBIX TOYEK. 1 bubnnorexa [JOK
I{eHTp Macc cUCTEMbI MaTepUAIBbHBIX TOUEK. Teopema o IBHIKEHUN https://m.edsoo.ru/4bb8294b
[EHTpa Macc
33 | MMITysibC CHIIBI M KI3MEHEHHE UMITYJIbCA TeJa. 3aKOH COXPaHCHHSI 1 bubmmoreka [IOK
UMITyJIbca. PeakTHBHOE IBHKCHUE https://m.edso0.ru/13f0a221
34 | MoOMEeHT UMITyJIbca MaTepUuanbHON Touku. [IpencraBnenue o 1 bubnnorexa [HOK
COXPAaHEHWH MOMEHTA UMITYJIbCa B IICHTPAIBbHBIX MOJIIX https://m.edso00.ru/d6532eb9
35 |Pemenue 3agay 1 bu6nmoreka [JOK
https://m.edsoo.ru/f7706d63
36 |Pabora cuisl Ha MaJOM M Ha KOHEYHOM ITEPEMEIICHUH. 1 bubnnoreka [JOK
I'paduueckoe npescraBiaeHne paboThl CHIIbl. MOIIHOCTD CHIIBI https://m.eds00.ru/913974c7
37 |Kunerndeckas sHeprusi. Teopema 00 H3MEHEHUN KHHETHYECKOM 1 bubmmnorexa LIOK
SHEPTrUH MATEPUATLHON TOUKH https://m.edsoo.ru/9a5e2e74
38 |IloreHIMaNbHBIE U HEMTOTEHIIMAIBHBIE CUIIBL. [loTeHIIMaIbHast 1 bu6mmoreka [IOK
sHeprus. Bropas kocmuueckas CKOpoCTb https://m.edsoo.ru/554bafcc
39 | TpeTbs KOcMUYECKast CKOPOCTh. CBSA3b PadOTHI HEMOTEHIIUATBHBIX 1 bubnmoreka [JOK
CHJI C I3MEHEHHEM MEXaHUYECKON SHEPTHU CUCTEMBI TeJl. 3aKOH https://m.edsoo.ru/f57b4e01
COXpaHEHHS MEXaHUYECKOW YHEPTHH
40 |Ympyrue v HEYNIpyrue CTOIKHOBEHHs. Y paBHeHHE bepHyum muis 1 bubnmuorexa [JOK
AACATHLHON KUIKOCTH https://m.edsoo.ru/f30f43b6
41 |KoutponbHas paboTa 1o Teme "3aKOHbl COXpaHEHHs B MEXaHUKe" 1 1 bubnuorexa [IOK
https://m.edsoo.ru/474e7c4a
42 |Pa3BuTHE NMPEACTABICHHUI O IPUPOJIE TEIIOTH. OCHOBHBIC 1 bubnmroreka [JOK

nonoxerns MKT. Jluddyzus. bpoynosckoe npmxenne

https://m.edsoo.ru/b0a4445f
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Ne Tema ypoxa KommdectBo yacor Jata DIIeKTpOHHBIC TH(DPOBBIC
/1 W3Y4YEHUS o0pa3oBaTeIbHBIE PECYPCHI
Bcero| Koutposbhsie | [IpakTuueckue
paboThI paboTHI
43 |CtpoeHHe ra3000pa3HbIX, KHUIKUX U TBEPJBIX Tel. XapakTep 1 bubmuorexa [JOK
JIBUKEHUSA U B3aUMOJIEMCTBUSA YaCTHI[ BEILECTBA https://m.edso0.ru/c44d02e2
44 |Macca u pa3mepsl MoJIeKys (aTomoB). KonmuecTBo BemecTsa. 1 bubmmoreka [IOK
[TocrosinHas ABoraapo https://m.edsoo.ru/c5b72ab7
45 |Temnepatypa. TermmoBoe paBHoBecue. [llkana Lenbcus 1 bubnnorexa [HJOK
https://m.eds00.ru/0070d493
46 |Pemenue 3amau 1 bu6mmoreka [IOK
https://m.edsoo.ru/1531aba5
47 |Npeanbublii ra3. 'a30BbIe 3aKOHBI 1 bu6mmoreka [IOK
https://m.edsoo.ru/1deb2367
48 |YpaBHenue MenneneeBa-Knaneiipona. Pemenue 3a1au 1 bubnmnorexa [JOK
https://m.edso0.ru/8d12c328
49 | AGcomoTHas Temneparypa. 3akoH JlanpToHa 1 bubmmorexa [IOK
https://m.edsoo.ru/14e02d1f
50 |M3omporiecchl B HACaIbHOM ra3e ¢ MOCTOSHHBIM KOJHYECTBOM 1 bubnmnorexa [JOK
BEIIICCTBA https://m.eds00.ru/68878d51
51 |I'padmyeckoe npencTaBieHHE H30MPOIIECCOB: U30TEpMa, H30X0pa, 1 bubnnorexka [JOK
n3zobapa https://m.edso0.ru/1344327b
52 |OcHoBHOe ypaBHeHHEe MKT 1 bubnuorexa [JOK
https://m.edso0.ru/c8094721
53 |Pemenue 3agay 1 bubmuorexa [JOK
https://m.edso0.ru/10265a05
54 | CBs3b aOCOIOTHOM TEMITEPATYPhI TEPMOTUHAMHYCCKON CHCTEMBI 1 https://m.edsoo.ru/c38af875

CO CpefHEN KMHETUYECKOW SHEPIUEH IMOCTYIaTENbHOTO TEILIOBOTO
JIBIDKEHUS €€ 4aCTHII
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Ne Tema ypoxa KommdectBo yacor Jata DIIeKTpOHHBIC TH(DPOBBIC
/1 W3Y4YEHUS o0pa3oBaTeIbHBIE PECYPCHI
Bcero| Koutposbhsie | [IpakTuueckue
paboThI paboTHI
55 |O0o00menue u cucreMaru3aius 3HaHui mo reme "OcuoBsl MKT" 1 bu6mmoreka [IOK
https://m.edso0.ru/09d12fd8
56 |KonTponbhas padota mo teme "OcnoBst MKT" 1 1 bubmmoreka [IOK
https://m.edsoo.ru/13adad59
57 | TepmonnHamuueckas cuctemMa. 3ajanue BHEIHUX ycnosuid g T/ 1 bubnnorexa [HJOK
cucreMbl. BHemHue n BHyTpeHHUe napameTpsl. [lapamerpst T/] https://m.edsoo.ru/5f8d38a3
CHCTEMBI KaK CPEHHE 3HAYCHUS BEIIMYHH, OMUCHIBAIOIINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
58 |HyneBoe Hauano TepmoaguHaMuku. CaMOITPOU3BOJIbHAS 1 bubnnoreka [JOK
penakcarust TJ[ cHCTeMBbI K TEIUIOBOMY PaBHOBECHIO https://m.edsoo.ru/8ec512f0
59 |Mojenb ueaIbHOTO Ta3a B TEPMOUHAMUKE. Y CIIOBHS 1 bu6mmoreka [IOK
MPUMEHUMOCTH 3TOI MOzenu https://m.eds00.ru/29355001
60 |YpaBHenne MenneneeBa-KianeiipoHa u BeIpakeHHE JIIS 1 bubnuoreka [IOK
BHYTPEHHEW SHEPTHU https://m.edso0.ru/bal178d0
61 |BeipaxkeHue A1l BHYTPEHHEH SHEPTHH OTHOATOMHOTO HueanpHoro | 1 bubnnorexka [JOK
raza. KBasucratuueckuie 1 HeCTaTHUECKUE TIPOIECCHI https://m.edsoo.ru/ac5cacl5
62 |DnemeHtapHas pabora B TepMoAMHaMuKe. Boruncienue padotei o | 1 bubnmoreka [JOK
rpaduky mporiecca Ha pV-auarpaMme https://m.edso0.ru/741d5738
63 | Terutonepenava kak crocod M3MeHeHHs BHyTpeHHeH sHeprun T /1 1 bubmmoreka [IOK
CUCTEeMBI 0€3 coBepIIeHHUsI pPa0OThHI https://m.eds00.ru/3d734561
64 |KoHBekusi, TEIUIONPOBOJHOCTD, N3TYUCHNE 1 bubnnorexka [JOK
https://m.edso0.ru/157b54cd
65 |KomuuectBo Temorsl. TemnmoémkocTs Tena. Y aenbHas u Mossipaas | 1 bubnuorexa [IOK
TEIUTOEMKOCTH BEIIECTBA. Y IC/IbHAS TEIJIOTa CrOPaHUs TOILIHBA https://m.edso0.ru/7ba67355
66 |Pacuér KonmuecTBa TEILIOTHI IPH TEILIONEpeIaue 1 bubnmroreka [JOK

https://m.edsoo.ru/1db5ad4e
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Ne Tema ypoxa KommdectBo yacor Jata DIIeKTpOHHBIC TH(DPOBBIC
/1 W3Y4YEHUS o0pa3oBaTeIbHBIE PECYPCHI
Bcero| Koutposbhsie | [IpakTuueckue
paboThI paboTHI
67 |ITonstue 00 aguadaTHOM Mporecce. [IepBblit 3aK0H 1 bubnroreka [JOK
TEPMOTUHAMUKHU https://m.edso0.ru/d8098824
68 |KommuecTBo TEmI0TH M paboTa Kak Mepbl U3MEHEHHS BHYTPEHHEH 1 bubnnorexa [JOK
snepruu T/] cucrembl https://m.edsoo.ru/b047alcd
69 | BTopoii 3aK0H TePMOIUHAMUKH JJIs1 PABHOBECHBIX H 1 bubnnorexa [HJOK
HEPaBHOBECHBIX IpolieccoB. HeoOpaTMMOCTh IPUPOTHBIX https://m.edsoo.ru/c6f4f464
MIPOIIECCOB
70 |ITpuHIMIEI HeicTBUS TeTUTOBBIX MamuH. KIT1]] 1 bu6mmoreka [IOK
https://m.edso0.ru/2e945513
71 |Maxcumanbroe 3nadenne KI1JI. Lukn Kapuo 1 bubmuorexa [JOK
https://m.edsoo.ru/fe3857b9
72 |Pemrenue 3amau 1 bubmuoreka [JOK
https://m.edsoo.ru/b3efal8b
73 | DKOJIOTHYECKUE aCTIEKThI UCTIOIB30BaHUS TEIUIOBBIX JIBUTATEIICH. 1 bubnmnorexa [JOK
TerutoBoe 3arpsi3HEHHE OKPYKAIOIICH Cpeibl https://m.edsoo.ru/9867aaa7
74 | Pemrenue 3amau 1 bubmuoreka [JOK
https://m.edso0.ru/c8c70432
75 |O06o0menue U cucreMaTu3anus 3HaHui mo reme "Tepmoaunamuka. | 1 bubnuorexa [IOK
TemmoBsie MaMHb" https://m.edso00.ru/28d62b3f
76 |KontponpHas padora o Teme "Tepmonunamuka. TertoBsie 1 1 bubnuorexa [IOK
MalfHbI" https://m.edsoo.ru/1b6e26¢5
77 |ITapooOpa3oBanue U KOHIeHcanus. VcrapeHue u KureHwue. 1 bubmmoreka [JOK
VY aenbHas TETIOTa MapooopazoBaHus https://m.edso0.ru/6f8e6777
78 |HacslleHHbBIC U HEHACBIIICHHBIC Mapbl. KauecTBeHHas 1 bubmuoreka [JOK

3aBUCUMOCTSD INIOTHOCTHU M JABJICHUA HACBIIICHHOT'O Iapa OT

https://m.edsoo.ru/f5¢17d02
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Ne Tema ypoxa KommdectBo yacor Jata DIIeKTpOHHBIC TH(DPOBBIC
/1 W3Y4YEHUS o0pa3oBaTeIbHBIE PECYPCHI
Bcero| Koutposbhsie | [IpakTuueckue
paboThI paboTHI
TEMIIEPaTyphl, UX HE3aBUCUMOCTb OT 00bEMa HACKILIIEHHOTO Mapa.
3aBHCHMOCTh TEMIIEPATYPBI KATICHHSI OT JABJICHUS B KUIKOCTH
79 | BnaxHOCTh BO3yxa. AOCOMIOTHASI U OTHOCUTEINIbHAS BIAYKHOCTD 1 bubnnorexa [JOK
https://m.edso0.ru/30ebbb79
80 |Pemrenue 3amau 1 bubmuoreka [JOK
https://m.edsoo0.ru/18e95ff3
81 | Teépmoe Teno. Kpucrammnueckue u amopgHsbie Tena. Auusorpornusi| 1 bubnnoreka [JOK
CBOMCTB KPHCTAJLIOB https://m.edso0.ru/20a88a03
82 |IInaBieHue U KpUCTAILTH3AIM. Y IeIbHAS TEIJIOTA IJIaBJICHUS. 1 bubnnorexa [HOK
CyOnumarnus https://m.edsoo.ru/6ee91e9f
83 | lepopmanuu TBEpAOTO Tena. PactsokeHue u cxkature. CIOBur. 1 bubnmnorexa [JOK
Moayie FOwra. [penen ynpyrux aedopmanuit https://m.edsoo.ru/dalaabl0
84 | TerutoBO€ pacmIMpeHne )KUIKOCTEH 1 TBEPABIX Teln. AHrapMoHm3M | 1 bubnnoreka [JOK
TEIUIOBLIX KOJI€0aHMil YaCcTHI] BEIECTBA https://m.edsoo.ru/7ba5edf2
85 |IIpeoOpa3oBanue YHEPrUH B (ha30BbIX MMEPEXoax 1 bubnuoreka [IOK
https://m.eds00.ru/97a0672f
86 |YpaBHEHHE TEIUIOBOTO OanaHca 1 bubmmoreka [JOK
https://m.edsoo.ru/ab1521fb
87 |Pemrenue 3amau 1 bubmuoreka [JOK
https://m.edsoo.ru/8ab7f40d
88 |I[ToBepxHOCTHOE HaTsDKeHHE. KansipHble siBieHus. [laBinenue 1 bubnuorexa [IOK
0] ICKPUBJICHHOM MOBEPXHOCTHIO xuaKocTH. Dopmyra Jlammaca https://m.edsoo.ru/b42f1f97
89 |O000IIeHre U cCHCTeMaTH3alns 3HaHUH 110 TeMe "ATrperaTHble 1 bubnuorexa [JOK
cocrostHUS BemiecTBa. Da3oBbie mepexo s https://m.edso0.ru/0b52575¢
90 |KontposbHast paboTa 1o TeMe "ArperatHble COCTOSIHUS BEIIECTBA. 1 1 bubmuoreka [IOK

®da3oBele epexo bl

https://m.edsoo.ru/7dc2a739
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No Tema ypoxa KommdectBo yacor Jata DIIeKTpOHHBIC TH(DPOBBIC
/1 W3Y4YEHUS o0pa3oBaTeIbHBIE PECYPCHI
Bcero| Koutposbhsie | [IpakTuueckue
paboTs paboTsI
91 |DaekTpu3anys Tl U €€ IPOsABICHUS. DIICKTPUICCKHi 3apsi. JBa 1 bubmuorexa [JOK
BH/JIA DJICKTPUYECKHX 3apsiioB. [[pOBOTHUKH, TUIEKTPUKU U https://m.edsoo.ru/laff445f
MOJTYIPOBOIHUKH
92 |DneMeHTapHBII AIEKTPUUCCKUH 3apsi/l. 3aKOH COXpaHCHUS 1 bubnnoreka [JOK
AJIEKTPUUYECKOTO 3apsiia https://m.edsoo.ru/f49afd24
93 |B3aumogeiictBue 3apsnoB. Todeunbie 3apsabl. 3akoH Kyiona 1 bu6mmoreka [IOK
https://m.edso0.ru/445b7746
94 |Pemienue 3amau 1 bubmuoreka [JOK
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 |Dnexrpuueckoe moie. Ero gelicTBre Ha SJEKTPUYSCKUES 3aPsiIbl 1 bubmmoreka [JOK
https://m.edsoo.ru/05c6bfal
96 |Hampsox€HHOCTh 3nekTpryeckoro nois. [IpoOuslii 3apsia. Jlnnun 1 bubnuoreka [IOK
HaNpPsLKEHHOCTH AJeKTprdeckoro nosst. OTHOpoaHOe https://m.edso0.ru/3dac6957
AIEKTPUUYECKOE TOJIe
97 |TToTeHIMANTBHOCTD AJIEKTPOCTATUIECKOTO MOJIst. Pa3HOCTH 1 bubnmnorexa [JOK
MOTEHIIMAIOB U HANPSKCHHUE https://m.edso00.ru/80021447
98 |[ToTeHnMaNbHas SHEPTHUS 3apsia B AIEKTPOCTATUIECKOM TIOJIE. 1 bubnnorexka [JOK
[ToTeHnman >3MeKTPOCTATHIECKOTO OIS https://m.edsoo.ru/af5fa389
99 | C#3b HAMPsHKEHHOCTH TIOJIS U PA3HOCTH TIOTSHITUAIOB JIJIS 1 bubnmnoreka [JOK
AIEKTPOCTATUYECKOTO TIOJIS https://m.edsoo.ru/df7a6838
100 [[TpuHIMT Cyneprno3uIuy AIEKTPUIECKUX TTOJIEH 1 bubnuoreka [IOK
https://m.edsoo.ru/Ocfe4a6e
101 |Pewenune 3amau 1 bubmuoreka [JOK

https://m.edso0.ru/5a582263
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No Tema ypoxa KommdectBo yacor Jata DIIeKTpOHHBIC TH(DPOBBIC
/1 W3Y4YEHUS o0pa3oBaTeIbHBIE PECYPCHI
Bcero| Koutposbhsie | [IpakTuueckue
paboThI paboTHI
102|ITone Toueunoro 3apsa. [loje paBHOMEPHO 3apsHKEHHOM chepsl 1 bubnroreka [JOK
https://m.edsoo.ru/b297b5c3
103 | [Tose paBHOMEPHO 3apsHKEHHOTO 110 00BEMY m1apa. [lome 1 bubnnorexa [HOK
PaBHOMEPHO 3apsHKEHHONW OCCKOHEYHOM IJIOCKOCTH https://m.edsoo.ru/f7a665ee
104 | [TpoBOIHUKH B DJEKTPOCTATHUECKOM IOJIE. Y CIIOBHE PABHOBECHS 1 bubnnorexa [HOK
3apsI0B https://m.edso00.ru/32405eab
105| TnanexTpuKy ¥ MOJIyIIPOBOJHUKH B DJIEKTPOCTATUIECCKOM I10JIE 1 bubnnoreka [JOK
https://m.edso00.ru/060ebab5
106 | KongencaTtop. D1eKTpOEMKOCTh KOHACHCATOPA. DIEKTPOEMKOCTD 1 bubnnorexa [HOK
MJIOCKOTO KOHAEHCATOpa https://m.edso0.ru/845b4f73
107 |TTapamensHOE COeTMHEHNE KOHICHCATOPOB 1 bubnuoreka [IOK
https://m.edsoo.ru/d11e8ce7
108 | [TocnenoBarenpHOE COETMHEHNE KOHICHCATOPOB 1 bubnnoreka [HJOK
https://m.edso0.ru/1e992920
109 | DHeprus 3apsHKEHHOTO KOHJCHCATOpa 1 bubnmnorexa [JOK
https://m.edsoo.ru/73a34f18
110 |Pemienue 3amau 1 bubnuoteka [JOK
https://m.edsoo.ru/5fb2acb5
https://m.edso0.ru/27434040
111 JIBmxeHue 3apsyKEHHOM YaCTHUIIBI B OJHOPOJAHOM 3JIEKTPHUECKOM 1 bubnuorexa [IOK
nose https://m.edsoo.ru/8341d6ac
112 | Pemenne 3amau 1
113|O60061eHe U crucTeMaTU3alus 3HAaHHI 110 TeMe ""DIIEKTPHUYECKOe 1 bubnmoreka [JOK

noje"

https://m.edso0.ru/5752603f
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No Tema ypoxa KommdectBo yacor Jata DIIeKTpOHHBIC TH(DPOBBIC
/1 W3Y4YEHUS o0pa3oBaTeIbHBIE PECYPCHI
Bcero| Koutposbhsie | [IpakTuueckue
paboThI paboTHI
114|KontposbHas paboTa 1o Teme "DiekTprudeckoe moie" 1 1 bubnroreka [JOK
https://m.edsoo.ru/cefe90e9
115|Cuna toxka. [TocTostHHBIN TOK. Y CIIOBUS CYIIIECTBOBAHHUSI 1 bubmmoreka [JOK
MTOCTOSIHHOTO 3JICKTPHUECKOI0 TOKA https://m.edso00.ru/233311b5
116 | UcTounnku Toka. Hanpsoxenne u D/1C 1 bubnnorexa [HJOK
https://m.edso00.ru/0839a115
117|3akon Oma Juis yyacTka 1enu. DISKTPUIECKOe COMPOTUBIICHHE 1 bu6mmoreka [IOK
https://m.edsoo.ru/f14f251e
118|3aBrcUMOCTB COMTPOTHBIICHHS OJHOPOIHOTO TPOBOTHHUKA OT €T0 1 bubnnorexa [HOK
JUTMHBI ¥ TJIOMAIA TTOTIEPEYHOTO CeUeHUs https://m.edsoo.ru/95fcdf51
119| Y aenpHOE conpoTHBIicHHE BellecTBa. Perenue 3anau 1 bubnmnorexa [JOK
https://m.edso0.ru/437f8300
120|[TocnenoBarenpHOE, MapaIeIbHOE, CMEIIAHHOE COSTMHEHHE 1 bubnuotexa [JOK
MIPOBOHUKOB https://m.edsoo.ru/236f7e07
121 |Pacuér pa3BeTBIEHHBIX 1eKTpuyeckuX nenei. [Ipasuna Kupxrogpa| 1 bubnuoreka [IOK
https://m.edso0.ru/1794cf37
122 |Pemienue 3amay 1 bubnmuorexa [JOK
https://m.edso0.ru/3881b469
123|Pabota snekTpudeckoro Toka. 3akoH [xoyns —Jlenmna 1 bubnuorexa [JOK
https://m.edsoo0.ru/a3605c5c
124|Pemenue 3amau 1 bubmuorexa [JOK
https://m.edso0.ru/6761bfOf
125|MonHOCTE AJIEKTPUIECKOro TOKa. TerioBast MOIIHOCTD, 1 bu6mmorexa [IOK
BBIZIETISIEMAasi HA PE3UCTOpe https://m.eds00.ru/99750a6f
126 | Pewmienue 3amau 1 bubmuoreka [JOK

https://m.edsoo.ru/eb72fc24
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No Tema ypoxa KommdectBo yacor Jata DIIeKTpOHHBIC TH(DPOBBIC
/1 W3Y4YEHUS o0pa3oBaTeIbHBIE PECYPCHI
Bcero| Koutposbhsie | [IpakTuueckue
paboThI paboTHI
127|5J1C u BHYTpEeHHEE CONMPOTHUBIICHUE UCTOYHHKA TOKA 1 bubnroreka [JOK
https://m.edsoo.ru/72d453af
128|3akon Oma 115 OTHOM (3aMKHYTOM ) DJIEKTPUIECKON T[N 1 bubmmoreka [JOK
https://m.edsoo.ru/221f40fb
129 | Perienue 3anau 1 bu6mmoreka [IOK
https://m.eds00.ru/3580b679
130 | MoOLIHOCTh UICTOYHHUKA TOKA 1 bu6mmoreka [IOK
https://m.edso0.ru/a0ae51d8
131|KopoTkoe 3ambIKaHHE 1 bubnnorexa [HOK
https://m.edso0.ru/546f5632
132 |KonaeHcaTop B IeNH MOCTOSHHOTO TOKa 1 bubnmnorexa [JOK
https://m.edso0.ru/35368f3e
133|Peruenue 3anau 1 bu6mmoreka [IOK
https://m.edsoo.ru/4410cef0
134 |Pemenue 3amad o reme "I10CTOSIHHBIN 2JIEKTPHYECKUI TOK" 1 bubnuoreka [IOK
https://m.edsoo.ru/a7340a29
135|Pemenne 3ama4d o teme "I10CTOSIHHBIN 37€KTpUYECKUI TOK" 1 bubnnorexka [JOK
https://m.edso0.ru/744261b8
136 | Pemenne 3ama4d o teme "I10CTOSIHHBIN 37€KTpUYECKUI TOK" 1 bubnnorexka [HOK
https://m.edso0.ru/eb5d4687
137|0O06006menue u cucremaruzaiys 3HaHui 1o teme "[locTosHHbIIH 1 bubnuorexa [IOK
AIIEKTPHUYECKHU#T TOK" https://m.edsoo.ru/bfd7a050
138 | KonTponpHas padota mo Teme "[locTOSHHBIN 37eKTpUIECKUi TOK" 1 1 bubnnorexka [JOK
https://m.edso0.ru/1885ddf1
139 | Dnekrpuyeckasi MPOBOIUMOCTh PA3IMYHBIX BELICCTB. 1 bubmuoreka [IOK

DJIEKTpUYECKUH TOK B MeTasuiax. CBEpXIPOBOIUMOCTD

https://m.edsoo.ru/da794295
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Ne Tema ypoxa KommdectBo yacor Jata DIIeKTpOHHBIC TH(DPOBBIC
/1 W3Y4YEHUS o0pa3oBaTeIbHBIE PECYPCHI
Bcero| Koutposbhsie | [IpakTuueckue
paboThI paboTHI

140| DnekTpuyeckuii TOK B pacTBOpaxX M paciiiaBax JICKTPOIMTOB. 1 bubnnoreka [HOK
3akonbl apajest TSt SICKTPOITH3a https://m.edsoo.ru/4b423491

141 | Dnexrpuueckuii Tok B razax. [Imazma 1 bubmmoreka [JOK

https://m.edso0.ru/92d92f76
142| SnekTpuyeckuii TOK B BaKyyMme. BakyyMHbIe pruOOpHI 1 bubmmoreka [JOK
https://m.edsoo.ru/2E+160

143 | DnexTpuyeckuii TOK B MOTYIIPOBOIHUKAX 1 bubnnoreka [JOK

https://m.edso0.ru/ab61c660

144 | [TomynpoBOAHUKOBBIE IPUOOPHI 1 bubnnorexa [HOK

https://m.eds00.ru/83622200

145 | ®uznueckuit mpakTUKyM 1o Teme "V3mMepeHne Cuilbl ToKa U 1 1 bubnuoreka [IOK
HAINpPSDKEHHS B IS MTOCTOSHHOTO TOKA TPU MOMOIIH aHAJIOTOBBIX https://m.edso0.ru/5643ea56
U IIU(PPOBBIX U3MEPUTENBHBIX MPHUOOPOB" MK "3HAKOMCTBO C
uupposoii tabopatopueit no ¢usuke. [Ipumeps! u3mepeHus
(GU3NYECKNUX BETMYUH MPH MOMOIIN KOMITbIOTEPHBIX JIaTYUKOB"

146 | Guznyeckuii mpakTuKyM 1o Teme "M3ydyeHne HepaBHOMEPHOTO 1 1 bubnuoreka [IOK
JIBMDKCHUS C 1[SITBIO OMpe/IeNICHHSI MTHOBEHHO# ckopocTH" https://m.edso0.ru/f6292f5f

147 | ®duznvecknii mpakTUKyM 10 TeMme "V3mMepeHne yCKOpeHus pu 1 1 bubnnorexka [JOK
NPSIMOJINHEITHOM paBHOYCKOPEHHOM JIBM)KEHUH 110 HAKJIOHHOM https://m.edso0.ru/6960b6ef
mockocTn" nny "MccnenoBanne 3aBUCUMOCTH IIyTH OT BPEMEHU
MIPU PABHOYCKOPEHHOM JIBHKEHUU"

148 | ®usuyeckuit mpakTukyM 1o Teme "M3mepeHue ycKopeHust 1 1 bubnuorexa [IOK
cBoOoHOTO TageHus" win "M3ydenue IBHKEHUS Tea, https://m.edsoo.ru/d1ea2402
OpOILIEHHOTO TOPU30HTAIBHO"

149 | ®duznveckuit mpakTUKyM 1o Teme "V3yueHue ABMKEHHs Tesa 1o 1 1 bubnuoreka [IOK

OKPYKHOCTH C ITOCTOSIHHOM 10 MOJTYJIK0 CKOPOCThIO" MITH

https://m.edso0.ru/bcf53514
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Ne Tema ypoxa KommdectBo yacor Jata DIIeKTpOHHBIC TH(DPOBBIC

/1 W3Y4YEHUS o0pa3oBaTeIbHBIE PECYPCHI

Bcero| Koutposbhsie | [IpakTuueckue
paboThI paboTHI
"HccnenoBaHue 3aBUCUMOCTH NEpHOAA 00paLeHUss KOHUYECKOTO
MasiTHUKA OT €ro napamerpos”

150 | ®duznvecknii mpakTukym 1o teme "M3mepenue 1 1 bubnnorexa [JOK
PaBHOCHUCTBYIOIIEH CHJIBI IPU IBUKCHUU OpYCKa M0 HAKJIIOHHOM https://m.edsoo.ru/0b34db84
mmockocTu" unu "IIpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHU
JBMKEHUS OpyCKa 110 HAKJIOHHOM IJIOCKOCTH Ha 3aJJaHHOE
paccTositHue OT ero Macch”

151 | ®uznyeckuii mpakTukym 1o teme "MccaenoBanne 3aBUCIMOCTH 1 1 bubnnorexa [HJOK
CHJI YIIPYTOCTH, BO3HHKAIOIIUX B MIPYKUHE H PE3MHOBOM 00pasIie, https://m.edsoo.ru/b55b81al
ot ux nepopmanun” unm "M3ydeHue IBUKEHUS CUCTEMBI Tell,

CBSI3aHHBIX HUTbHIO, IEPEKUHYTOI uepe3 NE€rkuit Ook"

152 | ®uznveckuii mpakTukym 1o teme "M3mepenne koddummeHTa 1 1 bubnnoreka [JOK
TPEHHUs 10 BEIMYMHE YTIIOBOrO KO3(ppUIlneHTa 3aBUCUMOCTH https://m.edso0.ru/b83b1607
Frp(N)" nnu "UccnenoBanue 1BuxkeHus: Opycka 1o HaKJIOHHOU
IUIOCKOCTH C MePEMEHHBIM KO3((PUIIMEHTOM TpEeHUs" Win
"N3yueHne nBUKEHMS rpy3a Ha Baly C TpEHUEM"

153 | ®duznvecknit mpakTuKyMm 1o teme "VcciaemoBanue yciuoBuit 1 1 bubmmorexa [IOK
paBHOBECHsI TBEPAOTO TENIa, UMEIOIIETO OCh BpalleHus" Wiu https://m.edsoo.ru/4a04f4f7
"KoHCcTpynpoBaHue KpOHIITEHHOB U PacU€T CUJI YIIPYTOCTU'" WIH
"H3ydeHue ycTOHUMBOCTH TBEPAOTO TEA, UMEIOLIETO IJIO0MIAIh
onops1"

154| ®duznvecknii mpakTUKyM 10 TeMme "V3mepeHre nMIyJsIbca Tela 1mo 1 1 bubmmoreka [IOK

TOpMO3HOMY IyTH" win "M3MepeHue Cuibl TATM, CKOPOCTA MOJENH
AJIEKTPOMOOHJISI ¥ MOIITHOCTH CHITBI TATH" 1 "CpaBHEHHE
M3MEHEHUS UMITyJIbCa TeJla C UMITYJIbCOM CUJIBI" MU
"MccnenoBaHue COXpaHEHHS UMITYJIbCA PU YIIPYTOM
B3aumojeiicTBun" nin "M3MepeHne KUHETHYECKOM SHEPruy Tea
10 TOPMO3HOMY TTyTH"

https://m.edso0.ru/856fh28e
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Ne Tema ypoxa KommdectBo yacor Jata DIIeKTpOHHBIC TH(DPOBBIC

/1 W3Y4YEHUS o0pa3oBaTeIbHBIE PECYPCHI

Bcero| Koutposbhsie | [IpakTuueckue
paboThI paboTHI

155 | dusnyeckwuii npakTUKyM 1o Teme "M3ydueHne n30TepMUIECKOro 1 1 bubnnoreka [HOK
mporecca (PEKOMEHI0BAHO HCIIOJIb30BaHHE ITU(POBOI https://m.edsoo.ru/e0fe7e07
naboparopun)" unu "M3ydeHne n30XopHOro npouecca uin
"U3yuenne nuzobapuoro npouecca" wim "[IpoBepka ypaBHEHHS
COCTOSIHUSA"

156 | @usznveckuii mpakTukyMm 1o teme "M3MepeHue yaenbHoi 1 1 bubnuorexa [IOK
terioéMkocTi" uin "VcciienoBanue mporecca OCTHIBAaHHS https://m.edsoo.ru/2f2faa61
BemecTBa" win "Mccnenopanue aauadbaTHoro npomecca’ uiu
"N3yueHne B3auMOCBSI3U S3HEPTUHU MEXMOJIEKYIJIIPHOTO
B3aUMOJICCTBUS U TEMIIEPATYPhI KUIICHUS KUJKOCTEI"

157 | ®uznyeckuit npakTUKyM 1o teme "M3yueHne 3akoHOMepHOCTEH 1 1 bubnuoreka [IOK
ucrapenus xuakocrei" mwim "M3amepenne yaeapHOM TeIoThl https://m.edsoo.ru/6b1a23b5
naBieHus Jpaa" uiam "M3ydeHne cBOMCTB HACBIIIEHHBIX MapoB"
unu "V3mepenue abCoMOTHON BIAXXHOCTH BO3/[yXa U OIICHKA
Macchl apoB B noMeleHun". Msmepenue korgdunmenta
MTOBEPXHOCTHOTO HATSHKEHUS

158 | dusnveckuii mpakTukyMm 1o teme "Habmoaenne npeBpamieHus 1 1 bubnuoreka [IOK
SHEPTUH 3apPSHKCHHOTO KOHJICHCATOpA B YHEPTUIO U3ITYUICHUS https://m.edsoo.ru/ec424377
ceetoauona" uiny "M3yueHue npoTekaHus TOKa B LIETH,
cojepikaileit kouaencarop' uinm "Pacnpenenenue pa3HoCTH
MOTEHIMAJIOB (HANPSHKEHUS ) IPU TIOCIIEJ0BATEIbHOM COSTUHEHUN
KOHJIEHCATOPOB"

159 | ®duznveckuii mpakTukym 1o teme "McciaenoBanne CMEIIaHHOTO 1 1 bubmmoreka [IOK
coequHeHus pe3nctopoB” unu "M3mepenue yaensHOro https://m.edso0.ru/2b179d98
CONPOTHUBIICHUS MPOBOAHUKOB" min "HcciienoBanne 3aBUCUMOCTH
CHWJIBI TOKA OT HAIPSDKCHUS JUIS JIaMIThl HaKaTHBaHUS"

160 | dusnyeckuii mpaktukym 1o teme "Habmronenue snekrponmsa” wm| 1 1 bubmuoreka [IOK

"N3mepenue 3apsiia ofHOBaIeHTHOTO HOHA" uinu "MccnenoBanue

https://m.edso0.ru/64b6e901
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Ne Tema ypoxa KommdectBo yacor Jata DIIeKTpOHHBIC TH(DPOBBIC
/1 W3Y4YEHUS o0pa3oBaTeIbHBIE PECYPCHI
Bcero| Koutposbhsie | [IpakTuueckue
paboThI paboTHI

3aBHCUMOCTH COTPOTUBIICHUS TEPMOPE3UCTOPA OT TeMITepaTyphl"”

niu "CHATHE BOJIBT-aMIIEPHOIN XapaKTEpUCTUKU quoaa"
161 | Pe3zepBHblii ypok. O600IICHHE 1 CHCTEMAaTH3aIMsI 3HAHUH 110 TeMe 1 bubnnorexa [JOK

"Kunemaruxa" https://m.edsoo.ru/ed017d93
162 | PezepBHbIii ypok. O000IIEeHNE 1 CHCTEMaTH3aIMsI 3HAHUH 110 TeMe 1 bubnnorexa [HJOK

"Iunamuka" https://m.eds00.ru/3149956hb
163 | PeszepBHblii ypok. O000IICHHE ¥ CUCTEMAaTH3aIMsI 3HAHUH 110 TeMe 1 bu6mmoreka [IOK

"CraTuka TBeporo tena' https://m.edsoo.ru/0f9752ac
164 | Pe3zepBHblii ypok. O000IIEHNE ¥ CHCTEMAaTH3aIMsI 3HAHUH 110 TeMe 1 bubnnorexa [HOK

"3aKOHBI COXpaHEHMsI B MEXaHUKe" https://m.edsoo.ru/6¢0df9cc
165| PeseprHblii ypok. O000IICHNE ¥ CHCTEMAaTH3aIUs 3HAHUH 110 TeMe 1 bubnmnorexa [JOK

"OCHOBBI MOJIEKYJIIPHOKUHETHUECKOU Teopun" https://m.edsoo.ru/de148976
166 | PezepBHBIit ypok. OO00IIEHNE M CHCTEMaTH3aIMsI 3HAHUH 110 TeMe 1 bubnnoreka [JOK

"TepmoanHamuka. TeniaoBbie MATUHBI" https://m.edsoo.ru/0bcc77cl
167 | PezepBHblii ypok. O000IICHNE ¥ CUCTEMAaTH3aIHsI 3HAHUH 110 TeMe 1 bubnmnorexa [JOK

"ArperatHble cOCTOsIHUS BeriecTBa. Pa3oBbie mepexo bl https://m.edsoo.ru/59ca5c91
168 | PezepBHbIii ypok. O000IICHNE 1 CHCTEMaTH3aIMsI 3HAHUH 110 TeMe 1 bubnnorexka [JOK

"DnexkTpudeckoe nomue" https://m.edso0.ru/f2381c0c
169 | PezeprHbIii ypok. O000IICHNE 1 CHCTEMaTH3aIMsI 3HAHUH 110 TeMe 1 bubnnorexka [HOK

"[ToCTOSIHHBIN TEKTPUUECKUI TOK" https://m.edsoo.ru/3caebdal
170| PesepBHblii ypok. O00OIICHNE ¥ CUCTEMAaTU3aIUs 3HAHUH 110 TeMe 1 bubnmnoreka [JOK

"Toku B pa3inuHbIX cpeaax” https://m.edsoo.ru/cc7681d4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16
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11 KJIACC

Ne Tema ypoka KonnuecTtBo yacos [ara DNeKTpOHHBIE HU(PPOBEHIE
n/m HU3y4YCHUS 00pa3oBaTeIbHBIC PECypPCHI
Bcero KOHTpOJlLHBIe HpaKTI/ILICCKI/Ie
paboThl paboThl
1 |BzaumopeiicTBHE MOCTOSHHBIX MATHUTOB M IPOBOJHUKOB C TOKOM. 1 bu6mmoreka [IOK
MaruutHoe nosne. ['unore3a Ammepa https://m.edso00.ru/487a8593
2 | BekTop MarHMTHOW MHAYKIMH. [IpUHIMIT CyTIepro3uIinm 1 bu6mmoreka [IOK
MarHUTHBIX 1oJIeH. JINHUY MarHUTHOM MHYKIUH https://m.edsoo.ru/4clabccb
3 |MarHuTHOE I0JIe IIPOBOJAHMKA ¢ TOKOM. OIBIT DpcTea 1 bu6mmoreka [IOK
https://m.edsoo.ru/d35d5262
4 |Cumna Ammepa, e€ HanpaBJIeHHE U MOIYJIb 1 bubmmoreka [IOK
https://m.edso0.ru/26d9c5ba
5 |Pemenue 3amau 1 bu6mmoreka [JOK
https://m.edsoo.ru/a37a0c21
6 |IIpumenenue 3akoHa Amriepa. IIEKTPOU3MEPHUTEIBHBIE TPHOOPHI 1 bubnnorexka [JOK
https://m.edsoo.ru/ad7718d7
7 |Cwuna JlopeHua, e€ HanpaBieHue U MOy ib. JIBikeHue 3apsokeHHom | 1 bubnuoreka [IOK
YACTHIIBI B OJJHOPOTHOM MAarHUTHOM TIOJIE https://m.edsoo.ru/c97afaal
8 |Pemrenue 3amau 1 bubmuoreka [JOK
https://m.edso0.ru/504e98c7
9 |Pabota cunsl Jlopenna 1 bubnuorexa [IOK
https://m.edsoo.ru/d518be4b
10 |Pemrenue 3amau 1 bubmuoreka [JOK
https://m.eds00.ru/93617bd9
11 |MaruuTHOe one B BemecTBe. PeppoMarHeTHKy, napa- u 1 bubanorexka [JOK
IMaMarHeTUKA https://m.edso0.ru/30ff9608
12 |OcHoBHbIC cBO¥iCcTBA (heppoMarHeTHKOB. [IpuMeHeHMe 1 bubnmoreka [JOK

(heppoMarHeTUKoOB

https://m.edso0.ru/0b58190a
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Ne Tema ypoxka KommdectBo yacor Jata DIIeKTPOHHBIC TU(PPOBEIC
/T W3yYeHUS o0pa3oBaTenbHBIE PeCypPCHI
Bceero| Kontponshbie | [IpakTuueckue
paboThI paboThI
13 |Pewenue 3amau no teme "MarautHoe moie" 1 bubmuoreka [JOK
https://m.edsoo.ru/5b55¢307
14 |Pemenue 3ama4 no teme "MarauTtHoe mose" 1 bu6mmorexa [IOK
https://m.edsoo.ru/41c4ae8a
15 | SIBnenue snekTpoMarHuTHOM MHAYKIMHU. [I0TOK BekTopa 1 bubnnorexa [JOK
MarHMTHON MHIYyKIIUU https://m.edsoo.ru/b3efalOcl
16 |D/IC unaykmuu 1 bu6mmoreka [IOK
https://m.edso0.ru/48150bd8
17 |3akon anekrpomarauTHOM uHAyKIMH Dapaes 1 bubmmoreka [JOK
https://m.edsoo.ru/a6dec188
18 |BuxpeBoe anektpuueckoe mose. Toku yko 1 bubnuoreka [IOK
https://m.edsoo.ru/15abe140
19 |5/IC maayknuy B ABMOKYIIMXCS TIPOBOTHUKAX 1 bu6mmorexa [IOK
https://m.edsoo.ru/0235cc02
20 |Pemenue 3amay 1 bu6mmoreka [JOK
https://m.edsoo.ru/4dfda618
21 |ITpaswiio Jlenma 1 bubmmoreka [JOK
https://m.edsoo.ru/bbc22726
22 |MuenykTrBHOCTH. KaTyIka WHAYKTUBHOCTH B IIE€MTH TOCTOSTHHOTO 1 bubnnoreka [JOK
TOKa https://m.edsoo.ru/621eae9d
23 |SIBnenune camonHaykuuu. 31C caMOMHIYKIUH 1 bubnuorexa [IOK
https://m.edsoo.ru/7ee60ca8
24 |DHeprus MarHATHOTO TIOJIS KATYIIKHA C TOKOM. DJIEKTPOMAarHuTHOE 1 bubnuorexa [JOK
nosue https://m.edsoo.ru/b3c0ad11
25 |Perenue 3amau 1 bubarorexka [JOK

https://m.edso0.ru/88f69d2b
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Ne Tema ypoxka KommdectBo yacor Jata DIIeKTPOHHBIC TU(PPOBEIC
/T W3yYeHUS o0pa3oBaTenbHBIE PeCypPCHI
Bceero| Kontponshbie | [IpakTuueckue
paboTs paboTs
26 |O000IIeHNEe U CHCTEMATH3alMs 3HAaHUH 110 TEMe 1 bubmuoreka [JOK
"DnexTporuHaMuKa” https://m.edso0.ru/76484025
27 |KonTponpHas paboTa 1o teme "DneKTpoguHaMuKa' 1 1 bubmmoreka [IOK
https://m.edso0.ru/8ae09b98
28 |KonebatenpHas cuctema. CBoOoHBIC Konebanus. [lapmonnveckne | 1 bubmmoreka [IOK
KoJIeOaHHs https://m.edsoo.ru/7c1db385
29 |KuneMaTHueckoe U IMHAMHYECKOE OIMCAHHUE KOJIeOATEIbHBIX 1 bubmmoreka [IOK
JBYKECHHUI https://m.edsoo.ru/87ce9498
30 |DHepreruyeckoe onrcaHue. BBIBO JMHAMHYECKOTO OMUCAHUS 1 bubmmoreka [JOK
rapMOHUYECKUX KOJIeOaHUH U3 UX SHEPTeTUUECKOro U https://m.edso0.ru/e3c99692
KHHEMATHYECKOTO OITUCAHWS
31 |Ammatyna u ¢asa konebaHuit 1 bubmmorexa [IOK
https://m.edsoo.ru/7a0c439a
32 |Ilepmox n yacrora konebdanuii. [leprnoa Masix cBOOOHBIX 1 bubnuoreka [IOK
KOJIeOaHMII MaTeMaTHIECKOro MasiTHUKA. [leprno cBoOOTHBIX https://m.edso0.ru/e0399319
KoJIeOaHUH TIPY>KUHHOTO MasTHUKA
33 |3aryxaromue konebanus. BeiHyXIeHHbBIC KoeOaHus. Pe3oHaHc 1 bubnmoreka [JOK
https://m.edso0.ru/72e93d09
34 | ABTOKOJIEOAHNUS 1 bu6mmorexa [IOK
https://m.edsoo.ru/6add2644
35 |Pemrenue 3amau 1 bubmuoreka [JOK
https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
36 | Ypoxk-koH(pepeHus "MexaHn4ecKre KoJIcOaHHs B My3bIKATbHBIX 1 bubnuroreka [JOK

UHCTpyMeHTax"

https://m.edsoo.ru/8ef587he
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Ne Tema ypoxka KommdectBo yacor Jata DIIeKTPOHHBIC TU(PPOBEIC
/T W3yYeHUS o0pa3oBaTenbHBIE PeCypPCHI
Bceero| Kontponshbie | [IpakTuueckue
paboThI paboThI
37 |O0600uEeHue U cucTEMAaTU3alUA 3HAHUM 110 TeMe "MexaHuyeckue 1 bu6mmoreka [IOK
KoJsiebanus" https://m.edsoo.ru/eb84182f
38 |DnekTpoMarHuTHBIE KoJieOanus. KonebaTembHBIN KOHTYD 1 bubmmoreka [JOK
https://m.edsoo.ru/d4adabde
39 |®opmyna Tomcona. CBs3b aMIUTUTY/IBI 3apsiia KOHJAEHCATOpa C 1 bubnnorexa [JOK
aMILTATY/I0M CHJIbI TOKA B KOJIeOATEIbHOM KOHTYpE https://m.edso0.ru/093f9afl
40 |3akoH cOXpaHEHUs SHEPTHH B UACATBHOM KojeOaTeIbHOM KOHTYpe | 1 bubnnoreka [JOK
https://m.edsoo.ru/d1e2d543
41 |3aryxaromue IeKTPOMarHuTHbIC KoieOaHus. BeIHYKIeHHBIC 1 bubnuorexa [JOK
9JIEKTPOMArHUTHBIE KOJIeOaHHs https://m.edsoo.ru/5e668619
42 |TlepemeHHBIN TOK. Pe3ucTop u KOHIEHCATOP B LIEMH EPEMEHHOTO 1 bubnuoreka [IOK
TOKA https://m.edso0.ru/84836152
43 |Katymika HHAYKTUBHOCTH B LIEITH TEPEMEHHOTO TOKa 1 bubnnoreka [JOK
https://m.edsoo.ru/cfa307af
44 |3axon OMa AJis SNEKTPUYECKON 1IeMU EPEMEHHOT0 TOKa 1 bubnmnoreka [JOK
https://m.edsoo.ru/8bae38e6
45 |MoOmHOCTh IEPEMEHHOTO TOKA. AMIUTUTYTHOE M ISHCTBYIOIIIEe 1 bubanorexka [JOK
3HAYEHUE CUITBI TOKA M HAMPSHKCHUS https://m.edsoo.ru/lcac6c4c
46 |Pe3oHaHC B JIEKTPUYECKON HETTH 1 bubmmoreka [IOK
https://m.edso0.ru/087506df
47 |Pemenue 3a1a4 1 bubmuoreka [JOK
https://m.edsoo.ru/al6836a4
48 | neanpHblif TpanchopmaTop. [Ipon3BoacTBO, epeiaya u 1 bubnuorexa [JOK
noTpedsieHne NEKTPUIECKONH YIHEPTHH https://m.edso00.ru/f97418ae
49 | DKOJIOTUYECKHE PUCKHU TIPU MPOU3BOJICTBE AJICKTPOIHEPTHH. 1 bubnmoreka [JOK

KynbTypa ncnonb3oBaHus 31€KTPOIHEPTHH B TOBCEAHEBHOMN KU3HU

https://m.edso0.ru/a6f74d93
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Ne Tema ypoxka KommdectBo yacor Jata DIIeKTPOHHBIC TU(PPOBEIC
/T W3yYeHUS o0pa3oBaTenbHBIE PeCypPCHI
Bceero| Kontponshbie | [IpakTuueckue
paboThI paboThI
50 |Pemenue 3amau 1 bubmuoreka [JOK
https://m.edsoo.ru/ee6677ed
51 |Pemrenue 3amau 1 bubmuoreka [JOK
https://m.edsoo.ru/7cab59f8
52 |O06001IeHrEe U CHCTEMAaTU3allvsl 3HAHUH TI0 TeMe 1 bubmmoreka [JOK
"DNeKTpOMarHUTHBIE KosieOaHus " https://m.edso00.ru/401024a9
53 |MexaHu4eckue BOJTHBI. XapaKTEPUCTUKH MEXaHUYECKUX BOJIH 1 bubnnoreka [JOK
https://m.edso0.ru/a58e109f
54 |CpolicTBa MEXaHUYECKUX BOJH 1 bubnuorexa [JOK
https://m.edsoo.ru/d9ae1000
35 |3ByK. XapaKTepUCTUKU 3ByKa 1 bubnuoreka [IOK
https://m.edso0.ru/138b6f09
56 |MHu(pa3Byk u ynpTpassyk. lllymMmoBoe 3arpsizHeHIE OKpYKatoIeH 1 bubnnoreka [JOK
cpeabl https://m.edsoo.ru/7380038f
57 |Permenne 3amau 1 bu6mmoreka [JOK
https://m.edsoo.ru/cfd918bf
58 |DneKTpOMarHWTHBIE BOJHBL. M3TydeHne 3JeKTPOMarHUTHBIX BOJTH 1 bubnuorexa [JOK
https://m.edsoo.ru/714e5dbl
59 | DHeprus AIEeKTPOMarHUTHBIX BOJTH. CBOMCTBA AIEKTPOMArHUTHBIX 1 bubnnoreka [JOK
BOJIH https://m.edsoo.ru/d01b818c
60 |[Ikama 37eKTpOMarHUTHBIX BOJH. [IpumMeHeHne 1 bubnuorexa [IOK
3JIEKTPOMATHUTHBIX BOJIH B TEXHHUKE U OBITY https://m.edsoo.ru/49belf9e
61 |[TpuHIHIIBI paHOCBS3U U TEICBUICHUS. Pagronokarms. 1 bu6mmorexa [IOK
DNEKTPOMAarHUTHOE 3arPsi3HEHNE OKPYKAIOIIEH CPEIbI https://m.edso0.ru/9f96f1f8
62 |KonrtposbsHas padora o Teme "Konebanus 1 BOTHBI" 1 1 bubnuoreka [IOK

https://m.edso0.ru/4f7985a0
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Ne Tema ypoxka KommdectBo yacor Jata DIIeKTPOHHBIC TU(PPOBEIC
/T W3yYeHUS o0pa3oBaTenbHBIE PeCypPCHI
Bceero| Kontponshbie | [IpakTuueckue
paboThI paboThI
63 |CBeT. 3aKOH MPSAMOJUHEHHOTO PacIpOCTPaHCHHS CBETa 1 bubmuorexa [JOK
https://m.edso0.ru/f9566406
64 |Pemenue 3a7ay Ha MPUMEHEHHUE 3aKOHA MPSIMOJIMHEITHOTO 1 bubnnorexa [HOK
pacnpocTpaHeHHUs CBETa https://m.edsoo.ru/ea32d455
65 |Otpaxenue cera. [lnockoe 3epkano. Chepudeckoe 3epKaio 1 bubmmoreka [JOK
https://m.edsoo.ru/a005d2bb
66 |IIpenomiieHue cBeTa. AOCOIIOTHBIM U OTHOCHTEIbHBIN ITOKA3aTeb 1 bubnnoreka [JOK
npenomienus. [lonmHoe BHyTpeHHee oTpaxenue. [IpenenbHbIi yroi https://m.edsoo.ru/bc2e55cd
MIOJIHOTO BHYTPEHHETO OTPaXKECHHUS
67 |Pemenue 3a71a4 Ha IPUMEHEHHUE 3aKOHOB OTPKEHHUSI U 1 bubnunoreka [JOK
MPEJIOMJICHHUS CBETa https://m.edso0.ru/49d830a9
68 | Xox myueii B mpusme. [Jucniepcus cBera. ClI0XKHBIN cocTaB 6em0ro 1 bubnnoreka [JOK
cera. [[Ber https://m.edsoo.ru/d8elc3be
69 |JTun3el. DoKyCHOE PacCTOSIHUE M ONITUYECKAsT CHIIA JIMH3BI 1 bubnunoreka [JOK
https://m.edso0.ru/60441359
70 |TToctpoenue n300pakeHUH B TMH3aX M UX CUCTEMaX. Y BeIMUCHUE 1 bubnnorexka [JOK
JIMH3BI https://m.edsoo.ru/bb53b1d5
71 |Pemenue 3a7ay Ha HOCTPOCHHUE N300paKEHHMH, MTOITy4YaeMbIX C 1 bubnuorexa [IOK
TIOMOIIIBIO JIMH3 https://m.edsoo.ru/5a868f09
72 |I'ma3 KaKk onTUYecKasl cucTemMa 1 bubmuoreka [JOK
https://m.edsoo.ru/ecd480a2
73 |Pemenwne 3amau. [Ipenerbl (pUMEHUMOCTH TEOMETPUIECKOM 1 bubanorexka [JOK
ONTHKH https://m.edsoo.ru/cd174a10
74 |CkopocThb CBETa 1 METOJIBI €€ U3MEPEHUS 1 bubnmoreka [JOK

https://m.edso0.ru/f32aab06
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Ne Tema ypoxka KommdectBo yacor Jata DIIeKTPOHHBIC TU(PPOBEIC
/T W3yYeHUS o0pa3oBaTenbHBIE PeCypPCHI
Bceero| Kontponshbie | [IpakTuueckue
paboThI paboThI
75 |Jlucriepcusi cBeTa 1 bubmuoreka [JOK
https://m.edsoo.ru/lel6cc6e
76 |MuTepdepenuus crera 1 bubnnorexa [HOK
https://m.edso0.ru/5fc0c638
77 |KorepeHTHbIE HCTOYHHUKH. Y CIIOBHS HAOIIOACHUS MAKCUMYMOB U 1 bubnnorexa [JOK
MHHHMYMOB https://m.edsoo.ru/c6416d48
78 |Pemenue 3amau 1 bu6mmoreka [IOK
https://m.edsoo.ru/3061de2b
79 |IIpumenenue naTephepeHum 1 bubnnorexa [JOK
https://m.edso0.ru/668edbc8
80 | Iudpakuus cBera 1 bubnuoreka [IOK
https://m.edsoo.ru/12ed04b5
81 | IudpakunonHas pemérka. Y caoBrue HAOIIOICHHS TJIAaBHBIX 1 bubnnoreka [JOK
MaKCUMYMOB https://m.edso0.ru/f998d964
82 |Pemenue 3amay 1 bu6mmoreka [JOK
https://m.edsoo.ru/d58c411a
83 |ITonepeunocTs cBeTOBBIX BOJNH. [lomsipu3arus cBera 1 bubanorexka [JOK
https://m.edso0.ru/e9890fe9
84 |Pemrenue 3amgau 1 bubmuoreka [JOK
https://m.edso0.ru/c56c8158
85 |CBeTOBBIC SIBJICHUS B IPUPOJIC 1 bubnmoreka [JOK
https://m.edso0.ru/0b36363d
86 |O00OIIeHNe U CHCTeMaTH3aus 3HaHu 1o TeMe "Onrrka” 1 bubmmoreka [JOK
https://m.edso0.ru/8al14748b
87 |KontposbHas padoTa no reme «OnThka» 1 1 bubnuoreka [IOK

https://m.edso0.ru/82315dd4
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Ne Tema ypoxka KommdectBo yacor Jata DIIeKTPOHHBIC TU(PPOBEIC
/T W3yYeHUS o0pa3oBaTenbHBIE PeCypPCHI
Bceero| Kontponshbie | [IpakTuueckue
paboThI paboThI
88 |I'paHUIBI IPUMEHUMOCTH KJIACCHYECKOW MEXaHUKH. 3aKOHBI 1 bubmuorexa [JOK
ANEKTPOAMHAMUKH U TIPUHIIAIT OTHOCUTEILHOCTH https://m.edsoo.ru/c9bd77cb
89 |IToctynatsl ciennanbHON TEOPHUH OTHOCHTEIBHOCTH 1 bubnnorexa [HOK
https://m.edsoo.ru/c56f05ch
90 |IIpocTpancTBeHHO-BpeMeHHOI nHTepBal. [IpeoOpasoBanus 1 bubnnorexa [JOK
Jlopenna. YcnoBue npuunHHOCTH. OTHOCUTENIBHOCTD https://m.edsoo.ru/d83742bb
OJTHOBPEMEHHOCTH. 3aMeIJICHIE BPEMEHU M COKPAIICHUE JITHHBI
91 |DHeprus U UMITYJIBC PENATUBUCTCKON YaCTHIIBI 1 bubnnorexa [HOK
https://m.edso0.ru/853a64fc
92 |Cs3b Macchl ¢ PJHEPTUEH U UMITYIIBCOM PEIIATUBUCTCKOM yacThipl. | 1 bubnunoreka [JOK
DHeprusi MoKost https://m.edsoo.ru/b6258ffa
93 |PaBHOBECHOE TEIIOBOE U3ITYUYCHUE 1 bubmmorexa [IOK
https://m.edso0.ru/f54035a5
94 |3akoH cMmerieHus Buna 1 bubmuorexa [JOK
https://m.edsoo.ru/1c5ff752
95 |T'mnote3a M. Ilmanka o kBaHTax. @OTOHBI 1 bu6mmoreka [IOK
https://m.edsoo.ru/a5ffa218
96 |DHeprus U UMITYJIbC POTOHA 1 bubnmoreka [JOK
https://m.edsoo.ru/7fb307ec
97 |®otoaddext. OmbiTel A. I'. CroneroBa. 3akonsl hoToddhdexTa 1 bubnuorexa [IOK
https://m.edsoo0.ru/8c68e5b9
98 |VYpaBuenwue DiiHmTeiHa 1 hoTodddekTa. "KpacHas rpanumna” 1 bubmmoreka [JOK
dorodddexra https://m.edsoo.ru/01ef4556
99 |laBnenue ceeta. Omnbithl I1. H. JIeGenena 1 bubmuorexa [JOK

https://m.edso0.ru/64h4f966
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Ne Tema ypoxka KommdectBo yacor Jata DIIeKTPOHHBIC TU(PPOBEIC
/T W3yYeHUS o0pa3oBaTenbHBIE PeCypPCHI
Bceero| Kontponshbie | [IpakTuueckue
paboThI paboThI
100 | BosiHOBBIE CBOICTBA YACTUL] 1 bu6mmoreka [IOK
https://m.edsoo.ru/f59cfcec
101|Bonnsl ne Bpoiins. [{nuna Boxns! ne bpoiins u pazmepsr obiaactu 1 bubnnorexa [HOK
JIOKAJIM3AIMK JIBUXKYIIEHCS YaCTHIIBI https://m.edsoo.ru/5df8bafl
102 | KoprmyckynsipHO-BOJTHOBOH JTyali3M 1 bubnnorexa [JOK
https://m.edsoo.ru/8ccab62a
103| Inudpakiiys 3JIeKTPOHOB Ha KPUCTAILIAX 1 bubnnoreka [JOK
https://m.edsoo.ru/30dbal8c
104| Cneunduka nzmepenuit B Mukpomupe. COOTHOIICHUS 1 bubnnorexa [JOK
HeonpeaenénHocrel [ elizendepra https://m.edso0.ru/65783dec
105| Pemmenune rpaduueckux 3amaay 1 bubnuoreka [IOK
https://m.edso0.ru/e70195hd
106 | Penrenne pacu€THBIX 3a/1a4 1 bubnnoreka [JOK
https://m.edsoo.ru/ee9b3182
107 |KonTponbsHas padota o remam: "OcuoBsl CTO", 1 1 bubnuoreka [IOK
"KoprycKyJsipHO-BOJIHOBO# JTyan3m" https://m.edsoo.ru/c3de891a
108 | OmreITHI TTO MCCITEIOBAHUIO CTPOSHHSI aToMa. [ImanerapHas MoJenb 1 bubanorexka [JOK
atroma Pezepdopaa https://m.edso0.ru/312b750a
109|IToctynater bopa 1 bubmmoreka [IOK
https://m.edsoo.ru/404dfa9a
110|Bugp! cnexktpoB. CekTp ypoBHEH SHEPrHU aTOMa BOZOPOA 1 bubnuorexa [IOK
https://m.edsoo.ru/cf74b11a
111|CrionTaHHOE M BBIHYKICHHOE U3TYYCHHE CBETA 1 bubnnoreka [JOK
https://m.edso0.ru/f945d85c
112 | JTazep 1 bubnuoreka [IOK

https://m.edso0.ru/2288a0c4
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Ne Tema ypoxka KommdectBo yacor Jata DIIeKTPOHHBIC TU(PPOBEIC
/T W3yYeHUS o0pa3oBaTenbHBIE PeCypPCHI
Bceero| Kontponshbie | [IpakTuueckue
paboThI paboThI
113 | Hykionnas mozens siapa I'eiizenoepra-lMBanenko. 3apsia u 1 bubnunoreka [HOK
MaccoBoe 4ncio sapa. M3oromsl. PaanoakTMBHOCTH https://m.edsoo.ru/34adabde
114|3akon paguoakTUBHOTO pacmaaa. CBOMCTBA HOHU3UPYIOIIETO 1 bubmmoreka [JOK
W3Iy4YCeHUs. BiusHue painoaKTHBHOCTH Ha KUBBIC OPraHU3MBI. https://m.edsoo.ru/aab98bef
Jlosumerpus
115|DHeprus cBsi3u HYKJIOHOB B sifipe. Snepubie cuibl. [ledekt Macchl 1 bubnnoreka [JOK
sapa. SnepHbie peakiuu. SnepHsie peakTopsl. [Ipodiiembl https://m.edsoo0.ru/ff1758d0
YIPaBISIEMOTO TEPMOSIIEPHOTO CUHTE3a. DKOJIOTHYECKHE ACTIEKTHI
pa3BUTHUSA AEPHOIN SHEPTETUKH
116 |MeTop! peruCTpaLluy U UCCIICAOBAHUS 3JIEMEHTAPHBIX YaCTHII. 1 bubnnoreka [JOK
dyHaamMeHTanbHbIe B3auMOo/ieiicTBUs. baprnoHbl, ME30HBI 1 https://m.edsoo.ru/1ac08a5h
nentoHsl. [IpencraBnenue o CtangaptHoi Mozaenu. KBapk-
TJIFOOHHAs. MOJIEIb a/IPOHOB
117| ®usuka 3a npeaenamu CrannaptHoit Mosenu. TéMHas matepus U 1 bubnuoreka [IOK
TéMHas dHeprus. EauHCTBO r3ndeckoii KapTHHBI MUpa https://m.edso0.ru/c026fd37
118|Dramsr pa3BUTHSA aCTPOHOMHU. 3HAUYEHUE aCTPOHOMHH 1 bubnnoreka [JOK
https://m.edsoo.ru/ad73e145
119 |TTpumeHUMOCTb 3aKOHOB (PU3UKH TS OOBSICHEHUS TIPHPO/IBI 1 bubmuorexa [IOK
KOCMHYECKUX 00BEKTOB. METO/ bl aCTPOHOMHUYECKHX MCCIICTOBAHUI https://m.eds00.ru/39c44028
120| CoBpeMeHHBIC ONTHYECKHE TEIECKOIIBI, PaJIHOTEIICCKOIIBI, 1 bubnuorexa [JOK
BHeaTMoc(epHasi aCTPOHOMUS https://m.edsoo.ru/4877aale
121|Bun 38é3mH0TO HebOa. Co3Be3nus, sipKue 3BE3/bI, MJIAHETHI, KX 1 bubmuoreka [JOK
BUJIIMOE JIBU)KCHHE https://m.edsoo.ru/aac588eb
122 |Conneunas cucrema. Connne. ConHedHasi akTUBHOCTb. McTOYHMK 1 bubnuorexa [IOK

sHeprun CoJiHLA U 3BE3]

https://m.edso0.ru/22748eb4
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Ne Tema ypoxka KommdectBo yacor Jata DIIeKTPOHHBIC TU(PPOBEIC
/T W3yYeHUS o0pa3oBaTenbHBIE PeCypPCHI
Bceero| Kontponshbie | [IpakTuueckue
paboThI paboThI
123|3B&3 161, KX OCHOBHBIC XapaKTepUCTHKH. [uarpamma 1 bubnunoreka [HOK
"CIIeKTPaIbHBIN KJ1acC — CBETUMOCTH" https://m.edso0.ru/42169944
124|3Be3 bl TIIaBHOM MTOCIIEOBATEILHOCTH 1 bubmmoreka [JOK
https://m.edsoo.ru/b3cb766¢
125|Buytpennee crpoenue 38€31. COBpeMEHHBIE NIPEJICTABICHUS O 1 bubnnorexa [JOK
MIPOMCXOXKACHUH | 3BoJronrK CoJIHIIA U 3BE3/T. DTaIlbl )KM3HU 3BE3T https://m.edsoo.ru/d09da494
126 | Mneunstii [Iyts — nama ["anaktuka. Tunsl ragaktuk. Y€pHble 1 bubnuoreka [IOK
JBIPBI B SIIPAX rajJakTUK https://m.edsoo.ru/7cd10a0a
127|Bcenennas. Pacimpenne Beenennoit. 3akon Xao6ma. Teopust 1 bubnnorexa [JOK
Bbosbiioro B3pbsiBa. PennkToBoe n3nyyeHue https://m.edsoo.ru/3dbdf0d2
128 |MacmtabHast cTpykTypa Beenennoit. Meraranaktika 1 bubnuoreka [IOK
https://m.edso0.ru/ce234633
129| Hepeménnpie mpoOaemMbl acCTpOHOMUHT 1 bubnnoreka [JOK
https://m.edsoo.ru/d37d9ffe
130 | ®usnveckuii mpaktukyMm 1o teme "MccnenoBanue MarHUTHOTO 1 1 bubnuoreka [IOK
MOJIsl TOCTOSTHHBIX MarHuToB" i "VccnenoBanue CBONCTB https://m.edsoo.ru/67361aef
beppomarnetukoB" unu "HccnenoBanue 1eHCTBUS TOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM"
131| ®duznvecknii mpakTukyMm 1o teme "M3mepenue cunbl Ammepa” i | 1 1 bubnnoreka [JOK
"H3ydeHue 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIbI TOKa" WK https://m.edsoo.ru/fcae91e9
"OnpeneneHne MarHUTHOM MHAYKIIMA HA OCHOBE U3MEPEHUSI CUITBI
Amrniepa"
132 | dusuveckuii mpaktukym 1o teme "MccnenoBanue sBiICHUS 1 1 https://m.edsoo0.ru/c36658da

JIEKTPOMarHuTHOW MHAYKIMK" win "OnpeneneHne UHIyKIUU
BUXPEBOI'0 MAarHUTHOT'O MO
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Ne Tema ypoxka KommdectBo yacor Jata DIIeKTPOHHBIC TU(PPOBEIC

/T W3yYeHUS o0pa3oBaTenbHBIE PeCypPCHI

Bceero| Kontponshbie | [IpakTuueckue
paboThI paboThI

133 | dusnueckwuii npakTUKyM 1o Teme "VcciienoBaHue sBICHUS 1 1 bubnunoreka [HOK
camouHaykiun" wim "COopka MOIEIH SJIEKTPOMArHUTHOTO https://m.edsoo.ru/b8fb6391
reHeparopa"

134| ®duznyeckuii npakTukyMm 1o teme "M3mepenue nepuoaa cBoOO HbIX| 1 1 bubnnoreka [JOK
KOJICOAHHI HUTSHOTO M TIPYXMHHOT'O MasTHUKOB" https://m.eds00.ru/5d159d35

135| ®usnyeckuii npaktukym 1o teme "[IpeoOpazoBaHue SHEPTHH B 1 1 bubnnoreka [JOK
NPY>KUHHOM MasiTHUKE" https://m.edso0.ru/a28026bd

136 | ®uznueckuii mpakTuKyMm 1o teme "MccaenoBanne NepeMeHHOTO 1 1 bubmmoreka [IOK
TOKa Yepe3 MOCIeA0BaTeIbHO COSTMHEHHBIC KOHICHCATOP, https://m.edsoo0.ru/89dc2d90
Katymky u pesucrop" wim "Mccnenoanne paboTbl HCTOYHUKOB
CBETa B LIENIH IEPEMEHHOT0 TOKA"

137 | ®usnveckuii mpakTukyMm 1o teme "M3ydeHne nmapamMeTpoB 1 1 bubnuoreka [IOK
3BYKOBO# BOJTHBI" https://m.edso0.ru/b100661a

138 | ®duznveckuii mpakTUKyM 1o Teme "V3mepeHne mokasarens 1 1 bubmmorexa [IOK
npenomiienus crekia” win "[lomyuenne n3o0pakeHus B CUCTEME https://m.edsoo0.ru/42569eal
M3 TUIOCKOTO 3epKaja v JIUH3HI"

139 | ®duznveckuii mpakTukyMm 1o teme "MccnenoBanue 3aBUCUMOCTH 1 1 bubmmoreka [IOK
(OKYyCHOTO PacCTOSHUS OT BellecTBa (Ha MpUMepe )KUIKUX JTHH3)" https://m.edsoo.ru/b879fb3f
i "M3mepenne pokycHOro pacCTosHUS pacCenBaIOIIUX JTUH3"

140 | ®duznvecknii mpakTukym 1o teme "HaOmronenne qudpakmuy, 1 1 bubnnorexa [JOK
uHTEephEpEeHIINH U TOJISIPU3aIK cBeTa" https://m.edsoo.ru/8b7ac737

141 | ®uznyeckuit mpakTUKyM 1o Teme "OmnpeneneHrne UMITyJIbca 1 1 1 bubnuorexa [IOK
SHEPTUH PEISITHBUCTCKUX YacTHUIl (10 GpoTorpadusM TPEeKOB https://m.edso0.ru/63756¢47
3apsDKEHHBIX YacTUI B MArHUTHOM ToJie)"

142 | ®uznveckuit mpakTUKyM 10 Teme "V3mMepeHne MoCTOsTHHON 1 1 bubnuoreka [IOK

[Tnanka Ha ocHOBe uccnenoBanus Gportodrddexra" wim

https://m.edso0.ru/eb916f82
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Ne Tema ypoxka KommdectBo yacor Jata DIIeKTPOHHBIC TU(PPOBEIC

/T W3yYeHUS o0pa3oBaTenbHBIE PeCypPCHI

Bcero| Konrponbhsie | IIpakTuueckue
paboThI paboThI
"HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Ye€pe3 CBETOIUO]T OT
HanpspkeHus"

143 | ®duznveckuii mpakTuKkyMm 1o teme "MccaenoBanue crekrpa 1 1 bubmmoreka [IOK
Pa3peKEHHOT0 aTOMApPHOI'0 BOJIOPOa U U3MEPEHHUE ITOCTOSTHHOMN https://m.edsoo.ru/ec651eb8
PunGepra"

144| ®duznyeckuii npakTukyMm 1o teme "McciaenoBanue paauoaktuBHoro | 1 1 bu6mmoreka [IOK
¢oHa ¢ ucnoab3oBaHueM ro3umMeTpa" win "M3ydeHune noraoneHus https://m.edsoo.ru/c3dabe6e
OeTa-4acTuIl ATFOMUHHEM"

145| ®duznyeckuii npaktukyMm 1o teme "HaOmroneHus 3BE31HOTO HEOa 1 1 bu6mmoreka [IOK
HEBOOPYKEHHBIM TJIa30M C HCIIOIB30BAaHUEM KOMITBIOTEPHBIX https://m.edso0.ru/1072021e
MIPUIIOKCHUHN JIJIS1 ONIPEICIICHHSI TTOJIOKEHHSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3Be3/1ust CEeBEPHOTO MOTyIIApUs U
sapkue 3BE37b1" unu "Habmonenus B Teneckon JIyHbI, TUIaHET,

TYMaHHOCTEH ¥ 3BE3THBIX CKOTIJICHUM"

146|O600menue u cucreMaTH3alus 3HaHUH. Poibs pusnkn u 1 bubmmoreka [JOK
ACTPOHOMHUU B YKOHOMUYECKOM, TEXHOJIOTHUECKOH, COITMAIbHOMN U https://m.edsoo.ru/ad6ddeed
ATHYECKON cepax AeITeTLHOCTH YeIOBeKa

147|00600menue u cucTeMaTH3aIys 3HaHui. Poss 1 MecTo GH3uKu 1 1 bubmmoreka [JOK
aCTPOHOMMHU B COBPEMEHHOW HayYHOI KapTHHE MUpa https://m.edsoo.ru/18f19f7c

148|O6001eHe U crucTeMaTu3anus 3HaHuid. Poib gusuueckoii teopun | 1 bubnmoreka [JOK
B ()OPMHUPOBAHUY MPEICTABICHHI 0 (PU3NUECKON KapTHHE MHUDA, https://m.edsoo.ru/e7d400f4
MeCTO (PU3UUECKON KAPTHHBI MUPA B OOIIIEM PSTY COBPEMEHHBIX
€CTECTBECHHO-HAYYHBIX MPEICTABICHHUH O MIPUPOJIE

149/ O6006menue u cucreMaTu3alys 3HaHui 1o Teme "Kuaemarnka" 1 bubmmoreka [JOK

https://m.edso0.ru/b032fc4b

150 |O6o00menue u cucremaru3aiys 3HaHui 1o teme "Kunemaruka" 1 bubnuoreka [IOK

https://m.edso0.ru/4e31b507
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Ne Tema ypoxka KommdectBo yacor Jata DIIeKTPOHHBIC TU(PPOBEIC
/T W3yYeHUS o0pa3oBaTenbHBIE PeCypPCHI
Bceero| Kontponshbie | [IpakTuueckue
paboThI paboThI
151|06001meHne U cucTeMaThu3alus 3HaHui o TeMe "J{nHamuka" 1 bubmuoreka [JOK
https://m.edsoo.ru/2dfbafc5

152|O6006menue u cucremaTu3anus 3HaHui 1o Teme "Cratuka 1 bubmmoreka [JOK

TBepaoro Tena' https://m.edsoo.ru/3cca482e
153|O600menue u cucTemMaTH3aIys 3HaHUH 110 TeMe "3aKOHBI 1 bubmmoreka [JOK

COXPaHEHHUS B MEXaHHKe" https://m.edsoo.ru/32a4d1a0
154| 06001menue u cucreMaTu3anys 3HaHui o TeMe "OCHOBEI 1 bu6mmoreka [IOK

MOJICKYJIIPHO-KMHETUYECKOM Teopun" https://m.edsoo.ru/ed440ca8
155|O6006menue u cucremaTu3aius 3Hanui mo teme "Tepmoaumaamuka. | 1 bubmmoreka [JOK

TennoBsie MamuHb" https://m.edso0.ru/c63f7c10
156 | O600menne 1 cucremaTu3alys 3HaHuH 1Mo Teme " ArperaTHbie 1 bubnuoreka [IOK

cocTosiHus BemiecTBa. Ma3oBbie mepexoap” https://m.edsoo.ru/1d36b5b1
157|O600menue u cucTeMaTH3aIus 3HAHUH 110 TeMe "DIEKTPHIECKOe 1 bubmmoreka [JOK

noje" https://m.edsoo.ru/3bf0def9
158| O60061menue 1 crucremaru3anus 3HaHui o Teme "TlocTosTHHBIN 1 bubnmnoreka [JOK

AJIEKTPUUYECKHU#T TOK" https://m.edsoo.ru/71453ee6
159|O600menue u cucTemaTH3aIys 3HaHui 1Mo Teme "Toku B 1 bubmmoreka [JOK

pa3nu4HbIX cpenax” https://m.edso0.ru/3d40077a
160|O600menue u cucTeMaTH3aIUs 3HaHUH 110 TeMe "MaraHuTHoe 1 bubmmoreka [JOK

noze" https://m.edsoo.ru/3b4c06ae
161|PesepBHblii ypok. O00OIICHHE M CUCTEMAaTH3aIsI 3HAHUH 110 TeMe 1 bubnmoreka [JOK

"DIEKTPOMAarHUTHAS HHTYKIHs" https://m.edso0.ru/053e2248
162 | PezepBHbIii ypok. O000IICHNE 1 CHCTEMaTH3aIMsI 3HAHUH 110 TeMe 1 bubnnoreka [JOK

"Mexaunueckue konedanus" https://m.edso0.ru/d6310bfd
163 |Pe3epBHblil ypok. O000IIEHHE ¥ CUCTEMATU3AlHs 3HAHUH 110 TEMe 1 bubnuoreka [IOK

"DIeKTpOMarHuTHEIE KoeOanus"

https://m.edso0.ru/5e2bb83d
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Ne Tema ypoxka KommdectBo yacor Jata DIIeKTPOHHBIC TU(PPOBEIC
/T W3yYeHUS o0pa3oBaTenbHBIE PeCypPCHI
Bceero| Kontponshbie | [IpakTuueckue
paboThI paboThI

164 | Pe3epBHblii ypok. O000IIEHHE B CHCTEMATH3AIUs 3HAHUH 110 TEMe 1 bubnroreka [JOK

"MexaHH4YeCKre U JIEKTPOMATHUTHBIE BOJTHBI" https://m.edsoo.ru/96a7a2dd
165| Pe3zepBHblii ypok. O600IIeHNE 1 CHCTEMaTH3aIMsI 3HAHUH 110 TeMe 1 bubnnorexa [HOK

"Onrtuka" https://m.edsoo.ru/52ad1603
166 | PezepBHBIii ypok. O000IIeHNE 1 CUCTEMaTH3aIMsI 3HAHUH 110 TeMe 1 bubnnorexa [JOK

"OcnoBbl CTO" https://m.edsoo.ru/5bec1c65
167 | PezepBHblii ypok. O000IICHHE ¥ CUCTEMAaTH3aIUsl 3HAHUH 110 TeMe 1 bu6mmoreka [IOK

"KopmycKyJsIpHO-BOJIHOBO# Jyain3m" https://m.edso0.ru/f7c¢59d38
168 | PezepBHbIii ypok. O600IICHNE 1 CHCTEMAaTH3AIMsI 3HAHUH 110 TeMe 1 bubnnorexa [JOK

"®uzuka aroma" https://m.edsoo.ru/1f511654
169 | PezeprHbIii ypok. O000IICHNE M CUCTEMAaTH3aIMsI 3HAHUH 110 TeMe 1 bubnunoreka [JOK

"®du3KKka aTOMHOTO 5i/Ipa U 3JIEMEHTAPHBIX YacTHIl" https://m.edso00.ru/905c5ce0
170|Pe3epBHbIii ypok. OO00IIEeHNE ¥ CHCTEMAaTH3aIMsI 3HAHUH 110 TeMe 1 bubnnoreka [JOK

"OnemMeHTh! acTpodu3uku” https://m.edsoo.ru/2bffb94c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16
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MPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHMSI OCHOBHOM OBPA30OBATEJIBHOM

MMPOI'PAMMBI

10 KJIACC

Kox
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsieMble npeaMeTHBIE pe3yJIbTaThl 0CBOEHHS OCHOBHOM 00pa3oBaTeIbHOM
NMPOrpaMMbl CpeHero oo1ero 00pa3oBaHusi

JleMOHCTpUpPOBaTh Ha MIPUMEPax poiib U MecTO (PU3UKU B HOPMUPOBAHUHU COBPEMEHHOM HAyYHOU
KapTUHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHWKH WU TEXHOJOTMH, B NPAKTUYECKOH maes-
TEJILHOCTH JIIOIEN

10.2

Y4auTHIBaTh TpaHUNbl MPUMEHEHHS W3YYCHHBIX (DU3MYECKHX MOJENCH: MaTepHalbHas TOYKa,
WHepIHAaIbHAs CUCTeMa OTCUETa, aOCONMOTHO TBEPAOE TEJO, WACANBHBIN ra3; MOJCIH CTPOCHHUS
ra30B, KXUIKOCTEH 1 TBEPABIX TeJl, TOUCUHBIH JIEKTPHUCSCKUN 3apsi/T — IPH PEIeHIN (PU3NIECKUX
3a1a4

10.3

Pacnio3HaBath (husznyeckue spieHus (IPOLEcChl) U OOBSICHATH UX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIAPHO-KHHETUYECKONH TEOPUH CTPOSHUS BEIIECTBA U SJIEKTPOJAUHAMUKHU: PABHOMEPHOE U
PaBHOYCKOpEHHOE TIPSMOJIMHEHOE JBIKEHHE, CBOOOIHOE TMaJeHHue Tel, JBIKEHHE II0
OKPYXXKHOCTH, WHEPIW, B3amMoneiicTBue Ten; aud¢ysus, OpOyHOBCKOE ABIKCHUE, CTPOCHHE
XKHUIKOCTEH M TBEPABIX TeN, N3MEHEHNEe 00BhEMa TEll P HarpeBaHUM (OXJIAXKICHUH), TETIOBOE
paBHOBecue, UCHapeHue, KOHJAEHCalus, IUIaBJIE€HUE, KPUCTAJUIM3alus, KUIEHHE, BIAXKHOCTb
BO3/yXa, TIOBBILLIEHUE JABJICHUS Ia3a MPU €ro HarpeBaHUM B 3aKPbITOM COCYHE, CBA3b MEXIY
mapaMeTpaMu COCTOSIHUS ra3a B U30IPOLIECCAX; ANEKTPU3ALMS TEll, B3aUMOACHCTBHE 3aps 0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBIDKEHHE, UCTONb3Ys (U3NYECKHe BEIUYMHBI: KOOPJIUHATA, MYTh,
nepeMeleHne, CKOpoCTh, YCKOPEHUE, Macca Tella, CUiIa, UMITYJIbC Tejla, KHHeTHYecKas SHeprus,
MOTEHIIMAJIbHAS HEPTUsl, MEXaHu4YecKas paboTa, MeXaHn4ecKas MOIIHOCTh; IPY ONMCaHHH ITpa-
BIJIHHO TPAKTOBATh (PU3UUECKUIA CMBICI HCIOIB3YEMBIX BEIMYIHH, MX 0003HAUCHUS W CIMHUIIH,
HAXOIUTH (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DM3HMUCCKYIO BEIMUUHY C IPYTHMH BETHIMHAMHU

10.5

OmnceIBaTh U3y4YEHHBIE TEIUIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SBICHNUS, HCHONB3Ys (pu3Hueckne
BEJIMYMHBL J[ABJICHHE Tra3a, TEeMIepaTypa, CpPedHssd KHHETHYecKas JHEPrHs XaoTHYECKOTo
JBIDKCHMS MOJIEKYJ, CPEOHEKBAApaTHYHAs CKOPOCTh MOJIEKYN, KOJIMYECTBO TEMJIOTHI,
BHYTPEHHSI SHEprusi, padoTa ra3a, Ko3(pQUIIMEHT MOIe3HOro ACHCTBUS TEIUIOBOTO JBUTATENIS;
IpY OMMCAHWM IPABWIBHO TPAKTOBATh (DU3WYECKUH CMBICT HCIOIB3YEMBIX BEIHYHH, HX
0003HAYEHUSI ¥ eTUHHUIIBI, HAXOIUThH (DOPMYIIBI, CBS3BIBAIOIINE JAHHYIO (QH3UUECKYIO BEIUYUHY
C IPYTHMH BEITMIMHAM

10.6

OnuceiBaTh H3YYEHHBIE JJIEKTPUYECKHE CBOICTBA BEIIECTBA M JJEKTPUUECKUE SIBICHUS
(Iporieccer), UCTIONB3YsT (PU3MICCKUE BEIWIUHBL: DIEKTPUICCKUN 3apsp, dJIEKTPHUECKOE MOJIe,
HanpsDKEHHOCTH MOJIA, MOTEHLHMAll, Pa3HOCTh MMOTEHUHUANIOB; IPU ONKCAHUM INPABHIBHO Tpak-
TOBaTh (PM3MUECKUI CMBICT MCIIOIB3YEMBIX BEMYMH, X O0O3HAYCHHS U CJIUHUIIBI; YKa3bIBATh
(hopMyITBI, CBSA3BIBAIOIINE TAHHYIO (PU3UUYECKYIO BEJTMUUHY C IPYTHMHU BEIMYMHAMUA

10.7

aHAIIM3UPOBATh (PU3MUYECKHUE TIPOIIECCHI U SIBJICHUS, UCTIONB3YS (PU3NIECKHE 3aKOHBI U TPUHITUTIBL
3akoH BceMupHoro Tsrotenus, I, I u Ill 3akonsl HeloTOHA, 3aKOH COXpaHEHHS MEXaHHMUYECKOU
SHEPTUH, 3aKOH COXPaHCHUsI UMITYJIbCA, MPUHITUI CYNEPIIO3UIIUN CHJI, TTPUHIIUIT PABHOIIPABUS
WHEPIUAIBHBIX CHUCTEM OTCYETA; MOJICKYJSIPHO-KHHETUYECKYI0 TEOPHIO CTPOCHHS BEIIECTBA,
ra3oBbI€ 3aKOHBI, CBS3b CPEJIHEH KHHETHYECKOW JIHEPIHH TEIUIOBOTO JIBIKEHUS MOJIEKYJ C
aOCOJIOTHOM ~ TeMIlepaTypod, TepBbI 3aKOH TEPMOJAMHAMHKH; 3aKOH  COXPaHCHHS




Kon
MPOBEPSIEMOro
pe3yiabTarTa

IIpoBepsieMble MpeIMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOI 00pa30oBaTeIbHOM
NMPOTrPaMMBbI CPeTHEro 00Iero 0opa3oBaHusi

AIIEKTPUYECKOTO 3apsizia, 3akoH KyJioHa; mpu 3TOM pa3iinyarh CIOBECHYO (GOPMYIHPOBKY 3aKOHA,
€r0 MaTeMaTHUYECKOE BBIpAKCHUE U YCIOBYS (TPaHMIIBI, 00JaCcTH) MPUMEHUMOCTH

10.8

OOBICHATH OCHOBHBIE TIPUHINTIBI AEHCTBHS MAIIH, IPHOOPOB U TEXHUYECKHUX YCTPOHCTB; pas-
JIMYaTh YCIOBUS MX O€30MAaCHOTO MCIIOJIb30BaHUS B TOBCEIHEBHON )KU3HU

10.9

BBINONHATE 3KCHEPUMEHTHI [0 HCCIEA0BAaHUI0 (PU3UYECKUX SIBICHUH M MPOLECCOB C HCIONb-
30BaHMEM IPSIMBIX U KOCBEHHBIX U3MEpPEHUH; NMpHU 3TOM (OPMYIUPOBATH NMpobiaeMy (3anady)
U TUNOTE3Y Y4eOHOTO HKCIEpPUMEHTa, COOMpaTh YCTAHOBKY U3 NMPEUIOKEHHOTO 000pyN0BaHUS,
MIPOBOJUTS OTIBIT U (POPMYITHPOBATH BEIBOJBI

10.10

OCyIIeCTBIATE MpSIMBIE W KOCBEHHBIE M3MEpEHHS (PU3MIECKUX BEIHYHH; IPH 3TOM BHIOMpAThH
ONITIMAJBHBINA CIIOCO0 M3MEPEHUS M UCIIONB30BATh M3BECTHHIC METOABI OLICHKH MTOTPEITHOCTEH
H3MEpPEHUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKIAY (I)I/I3I/I‘{€CKI/IMI/I BCJIMYMHAMU C HUCIOJIb30BAHUEM IIPSAMBIX
I/ISMepeHI/II‘/‘I; IIpx 3TOM KOHCTPYHUPOBATh YCTAHOBKY, Q)HKCHpOBaTL pe3yIbTaThI nonyquHoﬁ
3aBUCHUMOCTH (1)I/ISI/I‘IGCKI/IX BCJIMYHMH B BUJIC Ta6J'[I/IH u Fpa(l)I/IKOB, JCJIaTb BBIBOABI IO pE3YyJIbTaTaM
HUCCICAOBAaHUA

10.12

CoOmonate mpaBria 0€30MaCHOTO TpyJa MPH MPOBEICHHH HCCIICAOBAHUI B paMKaxX ydeOHOTO
9KCIIEPUMEHTa, Y4eOHO-HCCIIe0BATENBCKON U MIPOCKTHOW [EeSTeNbHOCTH C HCIOJIb30BAaHUEM
HM3MEPHUTEIBHBIX YCTPOHUCTB H J1a00paTOPHOTO 000PYAOBaHUS

10.13

Pemarp pacuyétHble 3a7aun ¢ SBHO 33JaHHOH (PH3MUECKOW MOJENBIO, UCTIONB3Ys (HU3NICCKHE
3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHalM3a YCIOBHS 3aJaddl BHIOMpATh (PU3UUECKYI0 MOJIEINb,
BBIJICISITh (PU3MUECKHE BEIUYMHBI U (POPMYJIBI, HEOOXOAUMBIE IJIsi €€ pEIIeHHs, NPOBOIUTH
pacqéTm 1 OICHUBATH PCAJIbHOCTD IMOJTYYEHHOI'0 3HAYCHHUA (I)I/ISI/I‘IGCKOIZ BCJIIMYHHBI

10.14

Pemarp KkauecTBEHHBIE 3aJa4d: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEUYMBYIO IIETIOYKY
paccyKAeHHi ¢ ONOPOi Ha M3yUeHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PH3HUYCCKUE SIBICHUS

10.15

Hcnionb30Bath npu pelieHnH yueOHbIX 3a/1a4 COBPEMEHHbIC HHPOPMAIMOHHBIE TEXHOJIOTHHU JUTS
MOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETALUH U MPEACTABICHHUS yUeOHOH U HAYYHO-TIOMY ISIPHOM
uHpOpMAIMK, TOJYYEHHOW U3 pa3MYHBIX HCTOYHHKOB;, KPUTHYECKH aHAIN3UPOBATH
MOJTy4aeMyto HH(POPMAITHIO

10.16

ITpuBoIUTH MpHMEPHI BKJIAJa POCCUIICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BSCHEHHE NPOIIECCOB OKPYKAIOILIETO MHUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHI

10.17

Vcnonp3oBaTh TeopeTHYeCKUe 3HAHUS MO (DU3UKE B MOBCEAHEBHOHN XM3HM Al 0OECTIeUEeHUs
0€30MacHOCTH IpY 0OpaIIeHH! C IPUOOPaMU M TEXHUYECKUMH YCTPOHCTBAMH, JJISI COXpaHEHHS
3JI0pPOBBS M COOJTIOJICHHUSI HOPM 9KOJIOTHYECKOTO TIOBEIEHUS B OKpY Karollei cpese

10.18

PaboTate B Tpymme C BBIIONHEHHEM Pa3IUYHBIX CONHMAIBHBIX POJEH, IUIaHHPOBATh PadOTY
TPYIIIBL, PAIOHATIBHO PACIPENENATh OOS3aHHOCTH W IUTAHUPOBATH JACATCIHLHOCTh B HECTaH-
HapTHBIX CUTyaluAX, aJICKBATHO OIICHMBATDH BKJIAJ] KAXXAOT0 U3 YYaCTHHUKOB I'PYIILI B PEHICHUC
paccMmaTpuBaeMoil mpooIeMBbI




11 KJIACC

Kox
MPOBEPSIEMOT0
pe3yJjbTaTa

111

IIpoBepsieMble MpeIMeTHbIE pPe3yJbTAThHI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOM
NMPOrpaMMbl CpeHero oo1ero 00pa3oBaHusi

JleMoHCTpUpPOBAaTh Ha MPUMEpPaX POJIb U MecTO (PU3MKH B (POPMUPOBAHUN COBPEMEHHOW HAYYHON
KapTUHBl MHpPa, B Pa3BUTHUM COBPEMEHHON TEXHUKH M TEXHOJOIWH, B IPAKTUUECKOU
JESITENbHOCTH JI0JICH, IIETIOCTHOCT U €AUNHCTBO (PU3UUECKON KapTHHBI MUpa

11.2

YYuTHIBaTh TPpaHULBI IPIMEHECHUS N3YUSHHBIX (PH3HUECKUX MOIETICH: TOUYSTHBIH JIeKTPHYSCKIN
3apsn, saepHas MOAETh aToMa, HyKJIOHHAs MOJENb aTOMHOTO SIpa IpH PelIeHnH (PU3NIeCKuX
3a1a4

113

PacrosnaBath Qu3sndeckne sBICHHA (NPOIECCHI) W OOBSACHATH HMX Ha OCHOBE 3aKOHOB
JJIEKTPOIMHAMUKN M KBAHTOBOW (DM3UKU: JICKTPHUECCKAs MPOBOAUMOCTb, TEILIOBOE, CBETOBOE,
XMUMHAYECKOe, MAarHUTHOE JCHCTBHS TOKA, B3aUMOJCHCTBHE MArHUTOB, 3JIEKTPOMArHHUTHAS
UHIYKIWS, JCHCTBAE MAarHUTHOTO IIOJIA HAa TPOBOMHHUK C TOKOM U JBWKYINUHACS 3apsil,
2JIEKTPOMArHUTHBIE KOJICOAHUS M BOJHEI, IPSIMOJIMHEHHOE PaclpoCTpaHEHHE CBETa, OTPAXKCHHE,
npenomiiene, wuHTepdepeHiys, Audpakius ¢ [OONApHU3alMsA CBeTa, IUCIEpCUs CBeTa,
(dhoToanekrprueckuii 3pdekt (GoTorddexr), cBeToBoe AaBiicHUE, BOSHUKHOBEHHE JTHHEHYATOTO
CIIEKTpa aToMa BOAOPOa, €CTECTBEHHAS U UCKYCCTBEHHAs PaJIMOAKTUBHOCTh

114

OnwuceBaTh H3YYECHHBIC CBOHCTBA BEIISCTBA (AIEKTPUUECKUE, MATHUTHBIE, ONITHYECKHE, DIEKT-
PUYECKYIO MPOBOIMMOCTh PA3IMYHBIX CpPEA) U DJIEKTPOMArHUTHBIE SBIEHHS (IIPOLECCHI), HC-
MOJB3YS (PUBNYECKHE BETUUMHBL: IIEKTPUUECKHUH 3apsl, CHIIa TOKa, SJEKTPUIECKOe HalpsKeHNUE,
3MEKTPUYECKOE CONPOTHUBICHUE, Pa3HOCTh NoTeHnuanoB, DJIC, paboTa TOKa, HHAYKIHA
MarHUTHOTO TMOJIA, cwia Awmrmepa, cuia JlopeHIa, WHIYKTHBHOCTb KaTYIIKH, O3HEPrus
ANEKTPUIECKOTO M MATHUTHOTO TIOJIEH, TIEPHO/ U 9aCTOTa KOJIeOaHui B KOe0aTeIbHOM KOHTYPE,
3apsAm M CHIa TOKa B IIPOIEcCe TAPMOHHUYECKUX DJICKTPOMATHUTHBIX KOJIEOaHWH, (OKYyCHOE
paccTosHIE W ONTHYECKas CHJIa JIMH3BI; TPH ONMHCAHWW TPABHIBHO TPAKTOBATh (DHU3UUCCKUIA
CMBICIT HCIIONB3yEMBIX BEIMYMH, WX OOO3HAYEHWs] W CIWHUIIBI; YKas3bIBaTh (POPMYIIBL,
CBSI3BIBAIONINE JAHHYIO (PH3HUYECKYIO BETUYHUHY C APYTUMH BETHUYUHAMHA

115

OnucelBaTh W3yYE€HHBIC KBAHTOBBIC SIBIICHUS W MPOIIECCHI, MCIONB3YsS (hU3HUYECKUE BEIUYHHBI:
CKOPOCTb DIIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M 4aCTOTa CBETA, SHEPTHSI M HMITYJILC OTOHA,
MEpUOJI TIoNypachaja, SHepTrus CBA3M aTOMHBIX sJIep; MPHU OMHMCAaHUM MPABUIBLHO TPAaKTOBATh
(hM3UIECKUI CMBICI UCTIONIE3YEMBIX BETUYNH, UX 0003HAYCHUS 1 €JMHUIIB]; YKA3hIBATH (DOPMYIIBL,
CBSI3BIBAIONINE TAHHYIO (DU3MYECKYIO BENUUHHY C IPYTUMH BEIIMYWHAMU, BEIYUCILITE 3HAUCHIEC
(m3MIecKor BEITMIUHEI

11.6

AHanu3npoBaTh (PU3NYECKHE TPOIECCH M SBICHUS, HCIONB3YA (H3MYECKHE 3aKOHBI H
OpUHIMIBEL  3akOH OMa, 3aKOHBI TIOCIENOBATENFHOIO W MAapajyIebHOTO  COCIMHEHHMS
MPOBOJHUKOB, 3akoH JDxoynst — JleHma, 3akoH 5SJE€KTPOMAarHUTHOM WHIYKIUH, 3aKOH
IPSMOJIMHEHHOTO paclpOCTPaHEHHs CBETA, 3aKOHBI OTPAKCHMS CBETA, 3aKOHBI MPETOMIICHHUS
CBETa, ypaBHeHHE OWHIITEHHa i (QoTodddekra, 3aKOH COXpPAHEHHS DHHEPTHH, 3aKOH
COXPaHEHUs UMITYJIbCA, 3AKOH COXPAHEHHS 3JEKTPUUECKOT0 3apsfa, 3aKOH COXPAHEHHs MaCcCOBO-
ro 4ucia, NOCTynaTshl bopa, 3aKoH paJuoakTHBHOIO pacnaja; MpU 3TOM pa3ndaTh CIOBECHYIO
(hOpMYIIMPOBKY 3aKOHA, €T0 MaTeMaTHYEeCKOEe BBIPAKEHHE M YCIIOBHUS (TpaHUIIbI, 00NAcTH) MpH-
MEHHMOCTH




Kon IIpoBepsieMble MpeIMeTHbIE pPe3yJbTATHI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOM
MPOBEPsIeMOro NPOrpaMMbl CpeHero oomero 00pa3oBaHus
pe3yabTaTa
117 Omnpenenats HanpaBieHHE BEKTOPa MHAYKIIMH MAarHUTHOTO TIOJS NMPOBOJHHUKA C TOKOM, CHJIBI
' Awmmnepa u cunsl Jlopenna
11.8 CTpouTh U ONUCHIBATh U300paKEHHE, CO3aBAEMOE IUIOCKUM 3€PKaJIOM, TOHKOW JIMH30H
BEITIONHATE 3KCIIEPUMEHTHI TI0 HCCIICAOBAHUIO (PU3NYECKUX SBICHUI U MPOLIECCOB C UCIOIB30-
119 BaHHEM MPSIMBIX U KOCBCHHBIX U3MEPEHHH; MpH 3TOM (hopMyampoBaTh mpodiieMy (3agady) u
' THIIOTE3y Y4eOHOTO DKCIEePUMEHTa, COOMpATh YCTAHOBKY M3 MPEIJIONKEHHOTO 000pYyIOBaHUS,
MPOBOAMTE OMBIT U POPMYITHPOBATH BEIBOJIEI
OCyIIECTBIATE MPSIMbIE W KOCBEHHBIE M3MEpeHns (DM3UUSCKUX BENUYMH; IPU 3TOM BHEIOHpPATH
11.10 ONTHMAJTBHBIN CITOCO0 W3MEPEHHUS M HCIONb30BaTh M3BECTHBIC METOJBI OICHKH IOTPEITHOCTEH
M3MepeHnN
HccnenoBath 3aBUCUMOCTH (DU3UUECKUX BEIUYHMH C UCIOJB30BAHUEM MPSIMBIX U3MEPEHHI; MTPH
1111 9TOM KOHCTPYHPOBAaTh YCTAHOBKY, (HKCHPOBATh pPE3yJbTaThl IONYYECHHOW 3aBUCHMOCTH
' (u3MYeCKUX BEJIMYMH B BHUAE TaOiaWi W TpadUKoOB, JeiaTh BBIBOABI IO pe3yjIbTaTaM
HCCIICTOBAHUSI
CoOmoaarh mpaBuiia 6€30MacHOTO TpyAa MPH MPOBEACHUH UCCIICIOBAaHUA B paMKax y4eOHOTO
11.12 AKCIIEPUMEHTA, YYeOHO-UCCIIEIOBATEILCKON W MPOSKTHOW AEATEIBHOCTH C HWCIOJB30BaHHUEM
HU3MEPUTEIIBHBIX YCTPOHCTB U 1a00paTOPHOTO 000PYAOBAHUS
Pematp pacu€THbBIC 3a7aud ¢ SBHO 33aJaHHOH (DH3MUYECKOW MOJEIBIO, WCIIONB3Ys (PH3MUSCKUE
1113 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHAIM3a YCJIOBHS 3a7a4yl BBHIOMpPATh (PU3UYCCKYIO MOIEIb,
' BBIJICNISITh (PU3MUYCCKUE BEIUYMHBI U (POPMYJIBI, HEOOXOAUMBIEC Uil €€ pPEeIICHUs, NPOBOIUTH
paC‘léTLI 1 OLICHUBATH PCAJIbBHOCTD MMOJIYUYCHHOT'O 3HAYCHU (1)1/131/1‘1601(017[ BCIINYUHBI
11.14 Pemate kauecTBEHHbIE 3a/1a4M: BHICTPAUBATh JIOTHUECKU HEPOTUBOPEUHUBYIO LIEMOYKY PaCCyK-
' JICHHH C OTTOPOH Ha M3yUEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH B (PU3UUCCKHE SBICHUS
Hcnonp30Bath py pelieHnH YIeOHBIX 33124 COBPEMEHHBIE HH(POPMAIIOHHEBIE TEXHOIOTHH JUIS
1115 MIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINN H MIPEICTABICHIS yaeOHON U HAyYHO-TIOMYIIPHON
' HHPOPMAINH, TIONYYCHHOH W3 pA3NUYHBIX HWCTOYHHKOB; KPUTHYECKH AaHAIN3UPOBAThH
MOJTy4aeMy o HH(POPMAIIHIO
11.16 OOBSICHATh NPUHIUIBI JACHCTBUS MAIINH, NPHOOPOB M TEXHUYECKUX YCTPOMCTB; pa3nuyaTh
' yCIIoBHUs MX OE30MAaCHOTO UCIOIL30BAHUS B TOBCEIHEBHOM KHU3HU
1117 IIpuBoIMTE MpUMEpPHI BKJIAJa POCCUIICKHUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
' B 00BSICHCHHUE MPOIIECCOB OKPYKAIOLIETO MHUPA, B PA3BUTUE TEXHUKH U TEXHOJIOTHIA
Hcnonp30BaTh TeOpeTHUYECKUE 3HAHUS MO (DM3MKE B MOBCETHEBHOM JKHU3HHU UL O00CCHICUCHHUS
11.18 0e30MacHOCTH MPH 0OPANICHUH ¢ MPHOOPAMU M TEXHUIECCKUMHU yCTPOHNCTBAMH, JJISI COXPAHCHHUS
3I0POBBS M COOTIOZCHUS HOPM SKOJIOTHYECKOTO MOBEACHUS B OKPYXKAFOIIEH cpejie
11.19 PaboraTe B rpynme ¢ BBIOJHEHHEM pa3UYHBIX COIHUAIBHBIX POJICH, TUIAHUPOBATH paboTy

TPYINBl, PAalMOHAIBHO paclpeneNsiTh OOS3aHHOCTH M IUIAHHPOBATh JEATEIFHOCTH B




Kon IIpoBepsieMble MpeIMeTHbIE pPe3yJbTATHI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOM
NPOBEPAEMOro NPOrpaMMbI Cpe/iHero 001ero 06pa3oBaHus
pe3yJbTaTa

HECTaHAAPTHBIX CHTYaIMsAX, aJeKBaTHO OIIEHMBATh BKIA Ka&XIOr0 M3 YYaCTHHUKOB IPYIIIHI B
pelleHie paccMaTpruBaeMoil IpooIeMbl




MHNPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kox
pa3jiena

Konx nmposepsiemoro
3JIeMeHTa

ITpoBepsieMble DJIEMEHTHI COAEPKAHUS

OU3NKA 1 METO/Ibl HAYYHOI'O [TO3HAHUA

11

®dusuka — Hayka o mpupofe. HayuHble MeTOnbl IO3HAaHUS OKPYKaIOLIETO
mupa. Ponp skcnepumMeHTa M TeopuM B Ipolecce NO3HAHUA IPHUPOLBL.
OKCIEPUMEHT B (hU3UKE

1.2

MonenupoBanue (U3NUECKUX SIBICHUH M mporeccoB. HayuHble rHMOTE3BI.
Ousznyeckne 3aKOHBI W Teopud. ['paHUIBI MPUMEHUMOCTH (HU3MUECKIX
3akoHOB. [Ipuanmn cootBercTBHA. Poib 1 Mecto ¢usnkn B (HopMHpPOBAHHU
COBpPEMEHHOH HAYYHOU KapTUHBI MUPA, B IPAKTHUECKOM I TENLHOCTH JIIOIei

MEXAHUKA

KMHEMATHKA

2.11

Mexanuueckoe jpxeHre. OTHOCHTEIBHOCTh MEXaHHYECKOTO JIBHIKCHHSL.
Cucrema otcuéra. TpaekTopus

2.1.2

[Tepemerienne, CKOpOCTh (CpeiHssA CKOPOCTh, MTHOBEHHAs CKOPOCTb)
¥ YCKOPCHHE MAaTepUAIBHOW TOYKH, WX TPOCKIIMM Ha OCH CHUCTEMBI KOOP-
nuHaT. CloXeHne IepeMEIIeHAN U CIIOKEHNE CKOPOCTEN

2.13

PaBHOMEpHOE ¥ pPaBHOYCKOpEHHOE MpsiMOJIMHEWHoe aBmwkeHue. | padukn
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHs, MyTH W TepeMelleHus
MaTepUaNbHOI TOUKHU OT BPEMEHU

2.1

2.1.4

CB000IHOE MajicHHe. Y CKOPEHHUE CBOOOTHOTO TIaICHUS

2.15

Kpusonuneiinoe npuxkeHue. PaBHOMEpHOE IBUXKEHUE MAaTEpUAIbHOW TOUKH
II0 OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHas CKopocTh. Ilepuos u yacrora.
LenTpocTpeMUTENBHOE YCKOPEHHE

2.16

TexHuueckne yCTPOMCTBA: CIHAOMETDP, JABI)KCHHE CHApPSIOB, IICTTHBIC

1 pEMCHHBIC I€peaaIn

2.1.7

IIpaktudeckue paboTsl. i3MepeHre MrHoBeHHOI ckopocTH. MccienoBanue
COOTHOLIECHUS] MEXy MyTAMH, MPOIICHHBIMU TEIOM 3a IOCJIEA0BATENbHBIE
paBHbIE IPOMEXYTKHM BPEMEHM IpPU PaBHOYCKOPEHHOM IBMXKCHUU C
HA4albHOU CKOPOCTHIO, paBHOM Hyt0. M3yueHne ABMKEHUS MIapUKa B BSI3KOU
XKUIKOCTH. M3yueHne IBIkeHNs Tea, OpOIEeHHOTO TOPU30HTAIBHO

JNHAMUKA

2.2

221

IIpmamun  otHocutensHOcTH  ['ammes.  Ilepselit  3akoH  HproToHa.
MNHeprymanbHble CUCTEMBI OTCUETA




Kon nposepsiemoro

Kon [IpoBepsieMbIe Y1eMEHTHI COIEPKAHMS
3JIeMeHTa
pa3nena
2.2.2 Macca tena. Cuita. [IpuHIHIT CYTTEPIIO3UITH CHIT
923 BTtopoii 3axon HeroToHa 111 MaTepuanbHON TOUYKHA B MHEPITUAIBHON CUCTEME
o orcuéra (MCO). Tpetwnii 3axoH HeroTOHA 111 MaTepHAIIbHBIX TOYEK
vy 3akoH BcemupHOro Tarotenus. Cumnma Tsokectn. IlepBas kocMmHYeckas
- ckopocThb. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe Tpenue. Cuiia TpEHUS CKOJBKEHUS U CHIIa TPEHUS TIOKOS.
2.2.6 Kospdumment tpenus. Cuna CONpOTHBICHMS TIPH JBIKEHHH Tela B
KUIIKOCTH WM Taze
2.2.7 [ToctynarenpHOE B BpamaTeabHOE IBIKEHHE a0COFOTHO TBEPIIOTO TeIa
228 MoOMEHT CHIIBI OTHOCHTENBHO OCH BparieHus. [liedo cuibl. YcnoBus
o paBHOBecHs TBEpaOro Tenna B UCO
229 Texuuyeckne  yCTpOMCTBA: MONIIMITHUKH, IBIDKEHHE  HMCKYCCTBEHHBIX
o CITyTHUKOB
[Ipaktudeckue paboTel. M3yueHne JBIKeHHs Opycka IO HAKIOHHOU
IUIOCKOCTH O] ACHCTBUEM HECKOJBKUX CHJI. McclieToBaHNE 3aBUCUMOCTH CHIT
2.2.10 YIPYTOCTH, BO3HUKAIONIMX B JeOPMUPYEMOH NPYKHHE W PE3MHOBOM
o0pasiie, OT BeTHIHHHI uX Aedopmannu. McenenoBanne ycnoBrii paBHOBECHS
TBEPIOTO TEJa, MMEIOIIET0 OCh BPAIICHHSI
3AKOHbBI COXPAHEHU S B MEXAHUKE
231 Wmnynbe MaTepHaabHOM TOYKH, CHCTEMBI MaTepUANBHBIX TOYEK. MMIymibe
h CHIIBI U U3MEHEHHE UMITyJIbCa Tela
2.3.2 3axoH coxpaHeHust ummyibca B ICO. PeakTuBHOE ABMXKEHUE
2.3.3 Pabora cuis
234 MOIIHOCTH CUJIBI
2.3
935 Kunernaeckas SHEprus MaTepHATbHOU TOYKH. Teopema
o 0 KUHETHYECKON SHEPIUH
236 [Morennmanshast sueprust. [loTeHIMaTbHAS dHEPTHS YIPYro AehOopMHPOBaH-
o HOW Tpy>HHEL [loTeHIanbpHAs SHEPTUs Tena BOIM3H MOBEPXHOCTH 3EMITU
[oreHumaneHple ¥ HENOTCHUOWANBHBIE  cWiibl.  CBs3b  pabOTHI
2.3.7 HEMOTEHIIMAJIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOM SHEPTUH CUCTEMBI Tell.

3aKoH COXpaHEHUSI MEXaHUUECKON SHEPTUN




Kon nposepsiemoro

Kon [IpoBepsieMbIe Y1eMEHTHI COIEPKAHMS
3JIeMeHTa
pa3nena
2.3.8 Yrupyrue u Heynpyrue CTOJKHOBSHHS
939 TexHuueckne yCTpONCTBA: ABM)KCHHUE PAKET, BOJOMET, KOIEp, NPy KUHHBINA
A HHCTOJNET
[paktudeckue paboThl. M3ydeHue CBS3H CKOPOCTEH TNl MPH HEYIPYyroM
2.3.10 ymape. MccnenoBanue cBsi3M paOOThI CHIIBI C M3MEHEHHEM MEXaHWYEeCKOH
SHEPTUH Tena
3 MOJIEKYJISIPHA S ®U3UKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKYJIAIPHO-KMHETUYECKOU TEOPUU
OCHOBHBIC TIOJIOKEHHUS MOJIEKYIISIPHO-KHHETUIEeCKOU Teopuu. bpoyHOBCKOE
3.1.1 newkenne. Juddysus. Xapakrep IBUKSHHS M B3aMMOJCHUCTBUS YACTHII
BeIIeCTBa
312 Mogenu CTpOSHHUs T'a30B, XKUAKOCTEH U TBEPIBIX Tel U 00BICHEHUE CBOMCTB
o BEIeCTBA HAa OCHOBE ITHUX MOIEJICH
3.1.3 Macca monexyit. KommdectBo Bemectsa. [locTosHHass ABOraapo
314 TemnoBoe paBHOBecue. Temmepatypa u e€ usmepenue. lllkana temmeparyp
o Llenbcus
315 Mogens wunmeampHOro ra3za. OCHOBHOE ypaBHEHHE MOIEKYJISPHO-KHHETH-
31 o 4eCKOH TEOPUM MIEAITBHOTO Ta3a
316 AOGCOMIOTHAsT TeMIiepaTypa Kak Mepa cpeqHell KUHETHYECKOW JHEpruu
o TEIJIOBOTO JIBWKEHUs yacTull raza. [llkana remnepatyp KensBuna
3.1.7 VYpasuenue Kianeiipona — Mennaeneepa. 3akoH J{anprona
318 lazoBeie 3akoHBI. M3omporeccsl B HWAEANEHOM Tra3e C IOCTOSHHBIM
o KOJIMYECTBOM BEIIECTBA: H30TEPMA, U30X0Pa, u300apa
3.1.9 TexHuveckue ycTpoicTBa: TEpMOMETP, OapoMeTp
[paktudeckue padoThl. M3mMepeHne macchl BO3AyXa B KIACCHONM KOMHATe.
3.1.10 HccnenoBanne 3aBUCUMOCTH MEXTy TTapaMeTPaMHU COCTOSTHUSI pa3perKeHHOTO
rasza
OCHOBbI TEPMOAVNHAMUKHU
321 TepmoarHamMudeckasi cucTeMa. BHYTpEHHsIST DHEprusi TEPMOIUHAMUYECKOMN
3.2 o CHCTEMBI ¥ CIIOCOObI €& H3MEHEHHS
399 KomnuectBo TemnoTsl u paborta. BHyTpeHHSST 3HEprust OIHOATOMHOTO

HACaJIbHOIO rasa




Kon nposepsiemoro

Kona IIpoBepsieMble 3J1eMeHTHI CO/IeP:KAHUSA
3JIeMeHTa
pa3jiena
Bunel  Terutonepemaun:  TEIJIONMPOBOIHOCTh, KOHBEKIHSA, HW3IYUYCHHE.
3.2.3 TemnoéMKoCTh Tena. Y nenbHas TEINIOEMKOCTh BemecTBa. Pacuér konnuecTsa
TEIUIOTHI IIPH TeTuIonepeaaye
3904 IlepBbrii  3akoH  TepMoauHaMuKW. lIpuMeHeHHWe mHepBOro  3aKoHa
- TEPMOJIMHAMUKH K r3omporeccaM. I padudeckas naTepIipeTarys padoThl raza
TermoBble  mammHbl.  [IpuHOUNBI  AGMCTBUS  TEIJIOBBIX  MAIIWH.
3.25 [IpeoOpa3zoBanus SHEPTUU B TEILUTOBBIX MammuHax. Kos¢huimeHT mone3noro
neiictus (nanee — KI1/1) rermoBoit mamunbl. Hukn Kapuo u ero KITJ{
326 Bropoit 3akoH TepMoamHamMuKH. HeoOpaTHMMOCTh TPOIIECCOB B TMPHUPOJIE.
o TeroBble NBATATEIH. IKOJIOTHICCKUE ITPOOJIEMBI TETIOIHEPTETHKH
397 TexHuveckue YCTPONCTBA: ABUTATENIb BHYTPEHHErO CropaHus, OBITOBOM
- XOJIOAMIILHUK, KOHTHI[MOHED
3.2.8 [IpakTrueckue paboThl. MI3MepeHue yenbHO#H TEIIOEMKOCTH
AT'PETATHBIE COCTOSHMA BEIIECBA. ®A30BBIE [TIEPEXO/IbI
331 [TapooOpa3oBanue u koHAeHcalusa. VcnapeHue W KureHHe. YelbHas Te-
o J10Ta MapooOpa3oBaHusl. 3aBUCUMOCTb TEMIIepaTypbl KUTICHUS OT AaBJICHUS
3.3.2 AOCOJFOTHAS U OTHOCHTEIIbHAS BIYKHOCTH BO3yxa. HachIeHHbIN ap
333 Teépnoe teno. Kpucrammmdeckue u aMmopgHble Tela. AHU30TPOIHS CBOWCTB
o KpuCTaLIoB. JKuakue kpuctamibl. COBpEMEHHBIE MATEPUAITBI
3.3
3.34 [TnaBnenue u kpuctau3anys. Y aenbHas TerioTa iasinerus. CyOaumanus
3.35 YpaBHEHHE TEIIIOBOTO OaiaHca
TexHUYeCcKkHe  YCTPOMCTBA: THTPOMETP M TCHXPOMETP, KaJIOPUMET,
3.3.6 TEXHOJIOTMU IIOJY4YEHHs COBPEMEHHBIX MaTepualoB, B TOM YHUCIE
HaHOMATEePHAJIOB, U HAHOTEXHOJIOTHH
3.3.7 [IpakTrueckue padboThl. M3MepeHue BIaXXHOCTH BO3IyXa
4 SJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA
4.1.1 DnekTpu3anus Tell. DIeKTpuiIecKui 3aps. JIBa Buia 3JeKTPUUECKHUX 3apsiioB
4.1 412 [IpoBOTHUKH, TUBIEKTPUKH U IOTYTIPOBOIHUKH
413 3aKOH COXpaHEeHHs IEKTPUUECKOTO 3apsiia
414 Bzanmoneiictue 3apsnoB. 3akoH Kynona




Kon nposepsiemoro

Kona [IpoBepsieMbIe Y1eMEHTHI COIEPKAHMS
3JIeMeHTa
pa3nena
415 Onektpudeckoe mone. Hampspk€HHOCTH anmekTpudeckoro mois. [IpuHnumm
- Cymnepno3uiiy. JIMHNN HanpsHKEHHOCTH SJIEKTPHUYECKOTO OIS
4.1.6 Pa6ota cun anekrpocratiueckoro mois. [lorennuan. PazHocTs moTeHIMANIOB
417 [IpoBOAHHUKY ¥ AMAICKTPUKH B IIOCTOSIHHOM 3JeKTpudyeckoMm mone. [lu-
o 5IEKTpHYECKask IPOHHUIIAEMOCTh
418 OnexkrpoémrocTh. KongeHcarop. DneKTpoEMKOCTh TIIOCKOTO KOHIEHCATOPA.
o DHeprus 3apsSsKEeHHOr0 KOHAEHCAToOpa
TexHuyeckrue yCTpoHCTBa: AMEKTPOCKOII, DIIEKTPOMETP, IIEKTPOCTATHICCKAs
4,19 3alUTa, 3a3eMJICHHE DIICKTPONIPHOOPOB, KOHIIEHCATOP, KCEPOKC, CTPYHHBIN
MIPUHTEP
4.1.10 [TpakTuueckue paboThl. M3MepeHue 3eKTpoEMKOCTH KOHACHCATOpa
MOCTOSHHBIU SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHLIX CPEJAX
421 YCrnoBHsL CYIIECTBOBAHHS MOCTOSHHOTO AJIEKTPUYECKOTO TOKa. McToyHHMKH
- Toka. Cuna Toka. [TocTOSHHBI TOK
422 Hampspkenue. 3akon Oma A5 yyacTka Henu
423 DNEeKTpUYECKOE COMPOTUBIICHHUE. Y IETbHOE COMPOTHBIICHUE BEIIECTBA
4.2.4 [TocnenoBaTensHOE, MapalIeIbHOE, CMEIIIAHHOE COSTMHCHHIE TTPOBOTHUKOB
4.2.5 Pa6ora snektpruyeckoro Toka. 3akoH J[xoyins — Jlenna
4.2.6 MOMIHOCTE 3JIEKTPUYECKOTO TOKA
anekTpoaBxkymias cuna (manee — DJIC) W BHyTpeHHee CONPOTHBIICHHE
4.2 4.2.7 HCTOYHMKA TOKa. 3akoH OMa 115 OJIHOH (3aMKHYTOM ) 3JIEKTPUUECKOH 1IeTH.
KopoTtkoe 3ambikanme
428 DNEeKTpOHHAs MPOBOJAUMOCTh TBEPABIX METAJUIOB. 3aBHCHMOCTH COIPO-
o TUBIIEHUS METAIUIOB OT TeMIepatypbl. CBepXIpPOBOAUMOCTh
429 OnexTpudeckuil TOK B Bakyyme. CBOMCTBa 3JIEKTPOHHBIX ITyYKOB
4210 HonynpoBogauku.  CoOCTBeHHass ©W ~ HpPUMECHAs  MPOBOJMMOCTH
o MoJypoBoAHUKOB. CBo¥icTBa P-N mepexona. [loaynpoBoaHuKoBEIE TPHOOPHI
4211 ONEKTPUYECKUN TOK B BJIEKTPOJUTaX. DIEKTPOJUTHYECKAs AMCCOIUAIIMS.
o DIIEKTPONIH3
4212 Onektpudeckuii TOK B TazaX. CaMOCTOATENBFHBIH W HECAMOCTOSTEIBHBIN

paspsa. Paznuunble TUIIBI caMOCTOATENBHOIO paspsaaa. Mounnus. [nazma




Kon nposepsiemoro

Kon IIpoBepsieMble JIEMEHTHI COEPKAHNUS
3JIeMEeHTA
pa3nenaa
TexHUYeCKHe YCTPOWCTBA: aMIIEPMETP, BOJBTMETP, PEOCTAT, HCTOYHUKH
4213 TOKa, JJIEKTPOHArpeBaTelIbHbIE TPUOOPHI, SJIEKTPOOCBETHTEIBHEIC TPHUOOPHI,
o TEPMOMETpP  CONPOTHBICHUS, BaKyyMHBIA  JWON, TEPMHCTOPBHl U
(hoTOpE3UCTOPHI, MOTYIPOBOTHUKOBEIN JHOJ, TATbBAHUKA
[IpakTrueckue paboTsl. M3ydeHne cCMEeIaHHOTO COeAMHEHUS PE3UCTOPOB.
4.2.14
Wsmepernne D/IC MCTOUHMKA TOKa M €ro BHYTPEHHErO COMPOTHUBIICHUS.
Habmonenve snekrponmsa
11 KJIACC
Kox
Kox MPOBEPSIEMOT0 IIpoBepsieMble 3JIeMEHTHI COIeP:KAHUS
pa3jaena 3JIeMEHTA
4 DJIEKTPOJJUHAMUKA
MATHUTHOE ITOJIE. DJIEKTPOMATHUTHAS MHIYKL A
43.1 ITocTtossHHBIE MarHuThl. B3auMoneiicTBUE MOCTOSHHBIX MArHUTOB
MarnutHoe none. Bekrop marantHO#M nHAYKIMH. [[prHIATT CymTepno3UIim.
43.2 JIunun marauTHOM MHAYKUMU. KapTHHA NTMHUNA MarHUTHON MHIYKIUH TOJIS
[MOCTOSIHHBIX MAarHUTOB
MarauTHOe Tojie TIPOBOJHHMKA ¢ TOKOM. KapTHHa JTHMHHHA TOJS JJTHHHOTO
4.3.3 MPSIMOTO TIPOBOJHWKA M 3aMKHYTOT'O KOJIBIIEBOTO TMPOBOIHHKA, KATYIIKU
¢ TokoM. OnbIT Dpcrena. BzanmonelcTBie MPOBOJTHUKOB C TOKOM
4.3.4 Cua Amniepa, e€ MOy b U HallpaBJICHUE
4.3 435 Cuna JlopeHua, e€ MOy b U HallpaBJieHUE. J[BHKeHHE 3apsyKEHHON YacTUIIbI
e B OTHOPOJJHOM MaTrHUTHOM Toie. Pa6ota cusl Jloperna
4.3.6 SIBeHUE 2NEKTPOMArHUTHOW HHAYKIIUU
4.3.7 IToTok BekTOpa MarHUTHON MHIYKIIUH
4.3.8 OJIC uHIyKIMU. 3aKOH AJIEKTPOMAraHuTHON nHayknun Dapajes
439 Buxperoe oamektpudyeckoe mone. IJC WHAYKIMU B MPOBOJHUKE,
JIBIKYIIEMCSI TIOCTYTATEIbHO B OJIHOPOTHOM MarHUTHOM TIOJIE
4.3.10 [Tpasuio Jlenma
4311 NunyxtuBHOCTS. SIBnenne camonnaykunu. J/]C caMmonHayKmm




Kon

Kon MpPOBepPsIeMOro IIpoBepsieMble 3JIeMEHTHI COTeP:KAHMS
pasiena 3J1eMeHTa
43.12 DHeprusi MarHUTHOTO OIS KaTYIIKHA C TOKOM
43.13 DIeKTPOMarHuTHOE TI0JIe
4314 TexHuueckne  yCTpOWMCTBA: IOCTOSHHBIE ~ MAarHUTHL,  3JEKTPOMarHHTHI,
o 9NIEKTPO/IBUTATEIIb, YCKOPUTEINHN 3JIEMEHTapHbIX YaCTHII, HHAYKIINOHHAS 1IeYb
IlpakTryeckne paboTel. M3yueHHe MarHUTHOTO MONA KaTYyIIKH C TOKOM.
4.3.15 HccnenoBanue JIeiCcTBUS TIOCTOSHHOTO MarHUTa Ha pPaMKy C TOKOM.
HccnenoBanue siBISHUS 3JIEKTPOMAarHUTHON WHITYKIIH
5 KOJIEBAHI A 11 BOJIHBI
MEXAHUWYECKHUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHW S
511 KonebarenpHast cucrema. CBoOomHble KoneOaHWs. ['apMoHUYeckHe
konebanus. [lepuon, yacrora, aMmuTya ¥ hasa KojaeOaHui
512 ITpy>xuHHBIH MasTHUK. MaTeMaTHUeCKHi MasTHUK
513 YpaBHeHue TapMOHUYECKUX KOJICOaHHH. Kunematudaeckoe
¥ TUHAMHIYECKOe ONHCAaHNUE KOoJIeOaTeNbHOTO ABHKEHHS
I[NpeBpamieHue SHEPruX MPU TAPMOHHYECKUX KoJieOaHusIX. CBSA3b aMILIUTY b
514 KOJIeOaHUM NCXOTHOM BETHUUHBI C aMIUTUTYIaMH KoJleOaHuil e€ CKopocTH U
YCKOpPEHUS
KoneGarensHbii kOoHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAaHWA B
515 UCaNbHOM KOJIeOATETbHOM KOHTYpE. AHANOTUSI MKy MEXaHUYECKUMH U
5.1 3JIEKTPOMAarHUTHBIMU KoJeOanusmu. @opmyina Tomcona
5.1.6 3aKOH COXpaHEHHs SHEPTHH B UIeaTHbHOM KOJIeOATSIIbHOM KOHTYPE
517 Briayxnennsie Mexannueckue Konebanusi. Pesonanc. PezonancuHas kpusas.
o BrIHyX€HHBIE 3JICKTPOMAarHUTHBIC KONEOaHuUs.
518 ITepemennsIit Tok. CHHYCOUIANBHBIN IEPEMEHHBIN TOK.
519 MoIIHOCTE TTePEMEHHOT0 TOKa. AMIUIMTYIHOE W ACHCTBYIOIIEE 3HAUCHHE
- CHJIBI TOKA M HANPSKEHHS
Tpancdopmarop. [IpousBoacTBo, nepenada u NOTPEOICHNE ITEKTPUICCKOM
5.1.10 SHEPruM. OKOJOTMYECKUE PHUCKU IIPU IPOU3BOJACTBE DIIEKTPUUECKOU
sHeprun. KynbpTypa HCIonb30BaHNs 37I€KTPOIHEPTHH B TOBCEAHEBHOM KHU3HU
5111 TexHnueckne ycTpolcTBa: ceicMorpad), 3JIEKTPUYECKHH 3BOHOK, JIMHUH

JICKTponepeaad




Kon

Kon MpPOBepPsIeMOro IIpoBepsieMble 3JIeMEHTHI COTeP:KAHMS
pasiena 3J1eMeHTa
[Mpaktuueckne paboTel. McciienoBanne 3aBHCHMOCTH —IIE€pUONA MaJbIX
5112 KoJIeOaHMii Ipy3a HAa HUTH OT JJIMHBI HUTH W Macchl Tpy3a. MccnenoBanme
o NEepeMeHHOr0 TOKa B IEeMd U3  II0CIEA0BATeNIbHO  COeIMUHEHHBIX
KOHJIEHCATOPa, KaTYIIKH U Pe3UcTopa
MEXAHUWYECKUE U 5JIEKTPOMAT'HUTHBIE BOJIHbI
591 Mexanudeckrue BOJHBI, ycioBus pacmnpocTpanenusi. I[lepumon. Ckopocts
o pacnpocTpaHeHus U JUIMHA BOJIHEL. [lomepedHble U Mpo10IbHBIE BOJHEI
522 HuTtepdepentms u tudpaxnus MeXaHHUeCKUX BOIH
5.2.3 3Byk. CkOpocTh 3ByKa. [ poMKOCTH 3BYyKa. BeicoTa Tona. TemMOp 3Byka
DJEeKTpOMarHUTHBIE BOJHEL. Y CIIOBHS M3IIyYCHHUS HJIEKTPOMATHUTHBIX BOJH.
524 B3aumHas opueHTaus BeKTOpoB E, B v B 3JeKTpOMarHWTHOW BOJIHE B
BaKyyMe
5.2 CgoiicTBa AIIEKTPOMATHUTHBIX BOJIH: OTpakeHHE, TIPEIOMIICHHE,
5.2.5 noJisipu3anys, Judpakmnus, naTepdeperus. CKopocTh 3JEKTPOMarHUTHBIX
BOJIH
526 [lIkana 37eKTpOMarHUTHHIX BOJH. [IpuMeHeHNe 2J1eKTpOMarHuTHBIX BOJIH B
TEXHHKE U OBITY
597 [TpuHIHITEL pagnoCBsA3Y U TeICBUACHUS. Pagnonokanms. DIeKTpOMarHuTHOE
3arps3HEHHE OKPYIKaIOILEeH CpeIbl
TexHuueckre yCTpOWCTBA: My3bIKaJbHbIE MHCTPYMEHTHI, YJIbTPa3ByKOBas
5.2.8 IUarHOCTHKA B TEXHUKE M MEOUIUHE, pamap, PaAHONPHEMHUK, TEICBU30D,
aHnTeHHa, Tenedon, CBY-neun
OIITUKA
531 IIpsimonuHeliHOE pacipocTpaHEeHUE CBeTa B OJHOPOAHOM cpene. JIyu cBera
532 OtpaxeHne cBera. 3aKOHBI OTpaskeHms cBeta. [loctpoeHne nzo0pakeHuil B
o TIIIOCKOM 3epKajie
533 [Ipenomnenue cBeTa. 3aKOHBI MIPEIOMIICHUS cBeTa. AOGCONIOTHBIM
5.3 o TIOKA3aTelb MPETOMIIEHHS
534 ITonHoe BHyTpeHHEe oTpaxkeHHe. [IpenenbHbINH yTroil MOJHOTO BHYTPEHHETO
o OTpakeHHs
535 Hucniepcust cBeta. CrioxkHBIH cocTaB Oenoro ceera. Liper
536 Cobuparomue M pacceuBaronivie JIWH3bl. ToHKas JnH3a. DokycHoe pac-

CTOSIHME€ M OIITMYECKas CHJIa TOHKOM JIMH3BI. HOCTpOCHI/Ie I/1306pa)KeHI/Iﬁ




Kon

Kona NPOBePseMOro IIpoBepsieMble 3J1eMeHTHI CO/IeP:KAHUSA
pa3jiena 3JIeMeHTa
B COOMpAONIMX ¥ paccemBaromux JmH3aX. DopMyna TOHKOW JIMH3EL
VBennuenne, gaBaeMoe JUH30H
5.3.7 [Ipenenbl NPUMEHUMOCTH TEOMETPUUYECKON OTITUKU
Wnrepdepenuns cBera. KorepeHTHbIe MCTOUYHUKHU. YCIOBHUsS HaOIIOACHUS
5.3.8 MaKCHMyMOB W MHHUMYMOB B HHTep(EpPCHIIMOHHON KapTHHE OT IBYX
cHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB
Hudpakmus  cera. ndppakunonHas pemérka. YcioBue HaOJIIOACHHSA
5.3.9 TJIaBHBIX MaKCUMyMOB TMIpU TaJeHUM MOHOXPOMAaTHYECKOTO CBeTa Ha
TUQGPAKITHOHHYIO PEIIETKY
5.3.10 [Monspu3anus ceta
TexHuyeckne yCTPOWCTBA: OUKH, Jyma, ¢oToanmapar, MTPOEKIIUOHHBINA
5.3.11 amnmapaT, MHKPOCKOI, TEJIECKOIl, BOJOKOHHAas ONTHKA, IU(PpaKIUOHHAS
peIéTKa, NOJIAPOUL
[IpakTuueckue paboTsl. M3mepenue TOKa3aTens MIPETOMIICHUS.
5.3.12 UccnenoBanue cBoiicTB M300pakeHuit B nuH3ax. HabnroneHue mucrnepcuu
cBeTa
BJIEMEHTHI CIIEHUMAJIBHOU TEOPHUM OTHOCUTEJIBHOCTU
I'panumpl MPUMEHNMOCTH KIIacCHYecKod MeXaHukH. llocTymaTel Teopun
6.1 OTHOCHUTEJILHOCTH: WHBAPUAaHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHIMIT OTHOCUTENIFHOCTH DHHIITEHHA
6 6.2 OTHOCHUTETFHOCTh OTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMCHH U COKpAIICHHE
' JUTHHBI
6.3 OHeprus ¥ UMITYJIbC CBOOOTHOMN YaCTUIIBI
6.4 CBs13b MacChI C SHEPTUEH U UMITYIILCOM CBOOOTHOM YaCTHIIBI. DHEPTHSI TOKOS
' CBOGOIHOM YaCTHIILI
7 KBAHTOBAS ®U3UKA
DJIEMEHTHI KBAHTOBOU OIITUKHA
711 ®oronbl. Dopmyina [1nanka cBs3u SHEpTHH HOTOHA C €r0 YaCTOTON. DHEPrus
o U UMITYJIbC (POTOHA
7.1
712 OTtkpoiTHE 1 uccnenoBanue Gororddexra. OmbiTel A.I'. CtoneroBa. 3aKOHBI
doroaddexra
713 VYpaBHenune OiHmTeiHa s doroaddexra. «KpacHas rpanuna» ¢oro-

s¢dekra




Kon

Kon NpOBEPsSIeMOro IIpoBepsieMbIe 31eMEHThI CO/lePKAHUS
pasaena 3J1eMeHTa
714 Hasnenue ceeta. Onbitel I1.H. JleGeneBa
7.1.5 XHUMHAYECKOE IENCTBUE CBETA
716 TexHnueckne yctpoiicTBa: (oTodeMeHT, (OTOAATINK, COTHEUHas OaTapes,
o CBETOANON
CTPOEHUE ATOMA
791 Monenb atoma Tomcona. OmbeiTel Pe3epdopia 1o uccieaoBaHuio CTpOSHUS
o aroma. [lnanerapHas MojieIb aToMa
IToctynats! bopa. M3nydenue u noriomeHue (POTOHOB NPH MEpexojie aToMa
7.2.2 C OJTHOTO YpOBHS SHEpruM Ha Jpyrod. Bumel criektpoB. CHekTp ypoBHeEH
SHEPTUH aToMa BOIOPOJa
7.2 793 Bonnosslie cBoiicTBa yactull. Bonusl ne bpoiind. KopyckynsipHO-BOIHOBOU
qyanusM. Jludpaxnus 3JeKTPOHOB Ha KpHUCTa/lIax
794 CroHTaHHOE W BHIHY)KICHHOE H3ITydeHHE. Y CTPOHCTBO W MPUHIUN PaOOTHI
nazepa
795 TexHUueckue YCTPOWCTBA: CIIEKTPAJIbHBIM aHAIM3 (CHEKTPOCKOI), Jasep,
o KBAaHTOBBII KOMIIBIOTED
7.2.6 [IpakTrueckue padboTel. HabmoneHre THHEHYAaTOro CIIeKTpa
ATOMHOE A4PO
7.3.1 Mertonb! HaOMIOACHUS H PETUCTPAIIMY 3JIEMEHTAPHBIX YaCTHIL
OTtkpbiTHE paaroakTUBHOCTH. OnbITH Pe3epdopaa mo onpeneneHrio cocraBa
7.3.2 paaroakTHUBHOTO M3nydeHus. CBolcTBa anb(da-, Oera-, raMMa-H3ITydeHHs.
BnmsiHME pagrioaKTHBHOCTH HA YKHUBBIE OPTaHM3MbI
733 OTkpeITHE TIPOTOHA U HeifTpoHa. HykioHHast Mozxens siipa Ieiizenbepra —
73 WBanenko. 3apsia sapa. MaccoBoe uucio sapa. M3otonst
734 Annda-paciafi. DJCKTPOHHBIM W TIO3UTPOHHBIA Oerta-pacman. ['amma-
o M3ITydeHne. 3aKOoH paIHoaKTHBHOTO paciaa
7.35 OHeprus CBsI3M HYKJIOHOB B siipe. Snepusie cwibl. JledekT Macchl sapa
7.3.6 Snepusle peakuuu. JleqeHne U CUHTE3 aep
737 Snepusiit peaxtop. TepmosnepHslii cunre3. IIpoGneMbl UM MEPCIEKTUBBI

SIZ[epHOI\/'I OHCPICTUKU. DKOJOTrHYCCKHE aCTICKTHI ﬂI[epHOI‘/JI OHCPICTHUKHU




Kon

Kon NPOBePseMOro IIpoBepsieMble 3J1eMeHTHI CO/IeP:KAHUSA
pa3jiena 3JIeMeHTa
738 OneMeHTapable  4dacTUIbl. OTKpbITHE T03UTpoHA. DyHIaMEHTaIbHBIE
B3auMOJENCTBUA
739 TexHuueckue yCcTpoucTBa: 103UMETp, kaMmepa BuiibcoHa, siepHbIi peakTop,
aToMHasi bomba
2310 [Tpaktuueckne paboThl. MccnenoBanne TPEeKOB 4dacTUI] (IO TOTOBBIM
dororpadusim)
OJIEMEHTBI ACTPO®U3NKN
8.1 Bupn 3Bé3mHoro Heba. CosBe3nus, sipkue 3BE3bI, IUIAHETHI, UX BHIUMOE
JIBIKEHHE
8.2 Conneunas cuctema. Ilmaners 3eMHON rpymibl. [1aHeThI-TUTAaHTBI U WX
' CIyTHUKH, KapJIUKOBBIE MIaHeThl. Maiibie Tesia COTHEUHOU CUCTEMBI
8.3 Counntie, poTtochepa u atmochepa. CoHeuHass aKTHUBHOCTh
8.4 Ncrtounvk snepruu ConHIA U 3BE3]]
3BE31bl, UX OCHOBHBIE XapaKTEPUCTHKU: Macca, CBETUMOCTb, paanyc,
8.5 TeMIepaTypa, X B3aUMOCBs3b. JluarpaMma «CHeKTpaIbHBIN K1acc — CBETH-
MOCTbY». 3BE3/bI TJIABHOW TOCJIENOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTb» AJIS1 3BE3]] TIIaBHOM IOCIIE0BATEIbHOCTH
8
8.6 Buytpennee ctpoenue 3B€31. COBpeMEHHbIE NMPEJCTABIEHUS O MPOUCXOXK-
nenun ¥ 3Bomroruy CotHIA 1 3BE311. DTAaIlbl )KU3HU 3BE3]T
Mneunsnii Ilyte — nama [Mamaxktuka. CnmpansHas cTpykTypa ['amakTukwy,
8.7 pacnpenenenude 3BE3d, raza v nbUIM. [lonoxeHue u aBukeHue ConHua
B ['anakTuke. [Tnockas u cheprueckas moacucTemsl [ anakTuku
88 Tunel ramaktuk. PaguoramakTuku MU KBazapbel. UEpHBIE IBIPHI B sOpax
raJlakTHUK
Bcenennas. Pacmupenune Beenennoi. 3akon Xa00ma. Pazberanue rajiakTuk.
8.9 Bo3spact u pagnyc Beenennoi, teopus bonpmoro B3peiBa. Monens «ropsiaeit
Bcenennoiiy». PenukroBoe usnydeHue
8.10 MacmrabHass crpykrypa BceenenHoil. Meraranaktuka. HepeméHnHbie

HpO6J’ICMBI aCTPpOHOMUU




MPOBEPAEMBIE HA EI'3 11O ®U3UKE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI CPETHEI'O OBIIIET'O OGPA30BAHUA

Kon IpoBepsieMble TpeGOBaHNS K MPEeIMETHBIM Pe3yJbTATAM 0CBOEHHUSI 0CHOBHOM
TIPOBEPHEMOTO o0pa3zoBaTeJIbHON MPOrpaMMBbI CpeIHero 001Iero 00pa3oBaHusi
TpeOoOBaHHS
ChopMUpOBaHHOCTE YMEHHH PACIIO3HABATH (PU3MUYECCKUE SBJICHUS (IIPOIECCHI) U OOBSICHATH
1 HNX Ha OCHOBE N3YYCHHBIX 3aKOHOB
2 BJ'IaIICHI/Ie OCHOBOIIOJIararomuMun (1)I/I3I/I'-IGCKI/IMI/I IIOHATUAMHA u BCIMYHNHaMU,

XapaKTEPH3YIOMUMH (HU3HIECKUE MPOIECCHI

ChopMUpPOBaHHOCTE YMEHHUI MPUMEHSATH 3aKOHBI KJIACCUYECKOW MEXaHHWKU, MOJIEKYIIPHON
GU3MKM U TEPMOIUHAMHKH, 3JEKTPOJMHAMHUKH, KBAaHTOBOM (M3WKU JUIS aHauu3a H
0OBsICHEHHs! SIBJICHUI MUKPOMHPA, MAKPOMHpPA M MEraMHpa, pa3indarh yCIOBHs (IPaHHIIBL,
3 o0acTv) TPUMEHUMOCTH (PH3WYECKHX 3aKOHOB, IIOHMMATh BCEOOINUI  XapakTep
(yHIaMEHTANBHBIX 3aKOHOB M OrPAHHYCHHOCTh WCIONB30BAHHMS YACTHBIX 3aKOHOB;
aHAM3UPOBaTh (PU3MYECKUE TIPOLIECCHI, HCIONB3Ysl OCHOBHBIC IOJIOXKCHUS, 3aKOHBI
Y 3aKOHOMEPHOCTH

CdopMHUpOBaHHOCTH YMEHHS PA3IUYATh YCIOBHUS MPUMEHUMOCTH Mojesel (GU3NIEeCKUX Tel
Y TIPOLIECCOB (SIBJICHUI)

CdopMHUpOBaHHOCTH YMEHHUS PEIIATh PACUETHBIE 3aa4H C SIBHO 3aJIaHHON U HESBHO 331aHHOM
(busznuecKkol MOJAENBbIO: HA OCHOBAaHWM aHAJM3a yCJIOBHUA BBIOMpaATh (DU3UYECKHE MOJEIH,
OTBEYAIOMIME TPEOOBAHMAM 3aJadd, IPUMEHSITH (OPMYIIBL, 3aKOHBI, 3aKOHOMEPHOCTH U
MIOCTYJATHl (PU3UYECKAX TEOPUH IPH HCIOIH30BAHUH MAaTEMATHUYCCKHX METOAOB PEIICHUS
3a[ad, MPOBOJUTH PACUETH HA OCHOBAHNH UMEIOIINXCS JAHHBIX, AaHAIN3UPOBATE PE3yIBTATHI
1 KOPPEKTHPOBATH METOJIBI PEMICHUSI C YIETOM ITOTyYSHHBIX PE3yIhTaTOB

Pemrate kadecTBeHHBIC 3a7add, TPeOYIOIIHME NPUMEHCHHS 3HAHUHA W3 pPa3HBIX pa3ienoB
IIKOJBEHOTO Kypca (HM3WKH, a TAKKe HMHTETpAllid 3HAHWH W3 JAPYIHX MPEeIMETOB ec-
TECTBEHHOHAYYHOTO IIMKJIA: BRICTPAUBATh JIOTHUYECKYIO IIETIOUKY PACCYKICHUN C OMOpPOH Ha
W3YYEHHBIC 3aKOHbI, 3AKOHOMEPHOCTH M (hU3HUECcKUe SBICHHS

BHa}]eHI/Ie OCHOBHBIMH MCETOJaMU HAYYHOI'0 IIO3HAHUs, HCIOJB3YEMbIMUA B (1)I/I3I/IKCZ
IIPOBOAUTH MPSAMBIC 1 KOCBECHHBIC U3MCPCHUA (I)I/I?)I/IIICCKI/IX BCJIIMYHH, BI)IGI/IpaH ONTHUMAaIbHBIN
CroCo0 M3MEPEHUs] M HCIONb3Ysl M3BECTHBIE METOJbI OLCHKH MOTPEIIHOCTEH HM3MEpEHHIA,
[POBOUTH UCCIICAOBAHUE 3aBUCHMOCTEN (HU3UUECKUX BEIHMUYHMH C UCIIOIb30BAHUEM MPSIMbBIX
7 U3MEpeHHH, OOBSICHATH TOJIYYECHHBIE PE3yIbTATHI, HCIONB3YS (DU3MUCCKHE TEOPUH, 3aKOHBI
Y MOHSTHUS, U JeJaTh BBIBOJBI;, COOIONATH MpaBuiia 0E30MaCHOro TPyJAa MpU MPOBEICHHU
UCCIICZIOBAHUI B paMKax y4eOHOrO OKCIepHMEHTa H  y4eOHO-HCCIEHA0BATEIbCKOM
JIESITETFHOCTU C UCTIOJIh30BAHUEM IM(PPOBBIX M3MEPHUTEIBHBIX YCTPOHUCTB U JT1A0OPATOPHOTO
000pyIoBaHMs

CdopMHUpOBaHHOCTh YMEHH aHATWU3UPOBAaTh M OLIEHUBATh MOCICICTBUS OBITOBOH H
MIPOU3BOJICTBEHHON JEATEIHHOCTH YENIOBEKa, CBA3AHHOW C (DM3MYECKHUMH IPOIECCAMH, C
8 MMO3ULAN SKOJIOTUUYECKON 0€e30I1aCHOCTH; Mpe/ICTaBIEHU I 0 palMoHaIbHOM
MIPUPOJIOIIONIE30BAHUH, a TAKXKE Pa3yMHOM HUCIOJIb30BAHUHU JOCTHXKEHU I HAYKHU U TEXHOJIOTHiA
JUISL JaJIbHEHMIIEro pa3BUTHUS YEJIOBEYECKOTr0 00IIecTBa

OB.]'IaZ[eHI/IC Pa3INIHbIMHA criocobamu pa6OTBI C I/IH(l)OpMaI_II/Ieﬁ (bHSI/I‘-IeCKOl"O COACPIKAHUA C
9 HCIIOJIb30BAHUCM  COBPEMEHHBIX I/IH(I)OpMaI_II/IOHHBIX TCXHOHOFHﬁ; pPa3sBUTUC yMeHI/Iﬁ
KPUTHYCCKOT'O aHAJIM3a U OIICHKHU JOCTOBCPHOCTHU nonyqaeMoﬁ I/IH(i)OpMa]_II/II/I

C(i)OpMI/IpOBaHHOCTB YMCHI/Iﬁ MNPUMCHATH OCHOBOIIOJIAraromne aCTPOHOMUUYCCKUE TMOHATHSA,

10
TCOPHU M 3aKOHBI IJI aHAaJIM3a U 00bsACHEHUS (I)I/ISI/I‘-ICCKI/IX IIPOLECCCOB, MPOUCXOAAIINX Ha




Kon

IIpoBepsieMble TPeGOBaHMS K MPeAMETHBIM Pe3yJbTaTaM OCBOCHHSI OCHOBHOM
NPOBEPSIEMOT0

o0pa3zoBaTeIbHOM MPOrpaMMBbI CpeIHero 001ero 00pa3oBaHusi
TpeOoOBaHHS

3BE3/1axX, B 3BE3NHBIX CHUCTEMAaX, B MEXKTaJIAKTUYECKOW cpeje; ABIKEHUs HEOECHBIX Tel,
SBOJIFOIINH 3BE31 U BeeneHHoit




HNEPEYEHDB 3JIEMEHTOB COJAEPXKAHUS, IPOBEPAEMBIX HA EI'D 110 ®U3UKE

Kon Kon
pa3fesia/TeM  3JieMEHT IIpoBepsieMblii 31€MEHT COAEPKAHUS
bl a
1 MEXAHUKA
1.1 KNHEMATUHKA
111 Mexanuueckoe nBmxeHHe. OTHOCHUTENIBHOCTh MEXaHUUYECKOro ABrkeHus. Cucrema
- orcuéra
MatepuanbHas TOUKa.
g | TpasKTOpHA
Eé€ pamryc-BekTop:
Fle)=(xle) vle ) =(2)).
TpaeKTopILd,
HepeMelleHne: bl
112 - ~ - . '
Ar=r(t,)—1r(t)=r,—n= '
= (Ax, Ay, Az),
IYTh.
CroxeHIe HEPEMEII[EHIIﬁ!
CKopocTh MaTepHAIbHOM TOUKH:
. AT .,
Lb=— =T :(U,,.LJT.LJ_).
At Ar— . S )
Ax , .
U = Al T X, aHAIOTHYHO v, =Y, U.=Z,.
¢ n .
1.1.3 =

CroxeHHe CKOpocTeil: o, =0, + 0, .

BrruncrieHre nepeMerieHus u Iy TH MaTepPHaIbHOM TOYKH PH MPSIMOTHHSHHOM
JIBI)KCHUH BIIOJTb OCH X TIO TPadKy 3aBUCHMOCTH Ux(t)




Kon Kon

pa3jena/TeM  3JieMeHT IIpoBepsieMblii 3J1eMEHT cOdepKAHMUS
bl a
. . AD _,
YCKD[JEHIIE MATCPHAIBHOII TOYKIL: a = T =u = (G:- - .0 )
Pl . ¥aie
1.14
Au P . -
a, =—2= =(uv,) . aHamormiHo a, = (v, ', a.=(v.)"
At ) .

PaBHOMepHOC l'[pﬂMOJ'IHHCfIHOC JABHIKCHHC!

= + =X0+
115 X(t)=x0+voxtx(t)=xo+voxt

vx(t)—v0Ox=constvx(t)—vox=const

PaBHOYCKOpEHHOE TPSIMOJIMHEWMHOE TBHIKCHUE:

at’
Xir)=x, +uwu r+——
(1) =X, + U, 1 +—

v (t)=u, +at
116 | a, =const

-

vy, —ul =2a (x,-x,)

1T L 4 1

U _U-.

HPII IOBIDKEHINI B OJHOM HAIIPABICHIH IIVIE & = T* -T

CBobOojHOE majieHne. Y CKOpeHne CBOOOTHOTO TaIeHusl.

117




Kon Kon
pa3jena/TeM  3JieMeHT IIpoBepsieMblii 3J1eMEHT cOdepKAHMUS
bl a
JBmkeHue Tena, OpOIICHHOTO O YIJIOM 0, K TOPU30HTY:
x(f) = X + Uyt =3 +U,cosa-f
J g £ . o
‘ vy =y, tu, f+ =y, + U, sine - F—=—
T 2 o 2
I’u,, (t)=uv,_ =uv, cosa
v, (1)=v,, + g1 =v,sino— gt
fg _ D
| =X
g =—g=const
Kpuponuneitnoe npmxenue. J[BimkeHne MaTepUaIbHON TOUYKH 110 OKPYKHOCTH.
YrnoBas U JMHEHHAA CKOPOCTh TOUKU: V=ORV=wR .
1.1.8
[Ipu paBHOMEpPHOM JBW)KEHWH TOYKH IO OKPYKHOCTH 0=2TT=2m00=T27=270 .
LenTtpocTpemMutenbHOoe  ycKOopeHHe  TOYkH: anc=v2R=m2Ranc=Rv2=w2R . IloaHoE
YCKOPEHUE MAaTEPHATBLHON TOUKU
1.1.9 Teépnoe Teno. [TocTymarenbHOE W BpaniaTeabHOE IBHKCHAE TBEPIOTO Telia
1.2 JUHAMUKA
121 HNuepumnansueie cuctembl orcuéra. IlepBeiii 3axkoH Herotona. IIpuniun oTHOCH-
o tenbHOCTH anumes
1.2.2 | Macca tena. [InmoTHOCTB BemecTBa: p=mVp=Vm
123 Cuna. Ilpunmun cynepnosunun cun: F paBrHomeictB=F17+F27+...Fpasnogeiicrs=F1+F2
B +..
194 Bropoii 3akoH HeloToHa: s MaTepuanbHOi Touku B MICO F17=mal Fi=ma1
o ; Ap”=F AtAp=FAt npu F =constF=const
F‘IE F 21
1.2.5
Tperuii 3akon HploToHa 1151 MaTepuanbHbIX Tovek: F127=—"F21F12=—F21
3akoH BCECMHUPHOT'0 TATOTCHUA: CHJIbI NPUTSHKCHUSA MEXKIAY TOYCYHBIMU MacCaMU
paBabl F=Gm1m2R2F=GR2mimz2 .
1.2.6
Cuita TSOKECTH. HeHTp TSDKECTH TeJia. 3aBUCHMOCTD CHIIBI TSKECTH OT BBICOTHI h Hang
MOBEPXHOCTHIO MaHeThl pamuycom Ro: mg=GMm(RO+h)2mg=(Ro+h)2GMm
1.2.7 | Cuna ynpyrocrtu. 3akon I'yka: Fx=—kxFx=—kx




Kon Kon

pa3jena/TeM  3JieMeHT IIpoBepsieMblii 3J1eMEHT cOdepKAHMUS
bl a
Cuna tpenus. Cyxoe TpeHue.
Cuna tpeHus ckonbkeHus: FTp=puNFmp=uN .
1.2.8
Cuna tpenus nokosi: FTp<uNFmp<uN .
Kos¢pdument tperus
1.2.9 | HaBnenue: p=FLSp=SF.
1.3 CTATUKA
Pt
F
1.3.1
MOMEHT CHJIBI OTHOCHTEIIBHO OCH BPAILleHHUS:
M| = FI, tme | — nnewo cunst F'F 0OTHOCHTENIBHO OCH, IPOXOAAILEH yepe3
To4Ky O NEepHeHANKYISIPHO PUCYHKY
LlenTp macc Tena. LleHTp Macc CUCTEMBI MaTEPUAIBHBIX TOUECK:
132 LM =ML ™+m2r27+ m1+m2+.. row =mi+ma+...miri+mara+....
B ogrOpoaHOM 1osie TskecTH (g =Const)(g=Const) meHTp Macc Tena COBNANAET C €ro
LEHTPOM TSKECTH
VYcnoBus paBHoBecus TBEpaoro tena B MCO:
M, +M, +...=0
133 [ 1& . =
\Fi+Fy+...=0
1.3.4 | 3axon [Tackams
1.3.5 | HaBnenue B xuakoctH, nokosmieiics B UCO: p=p0+pghp=po+pgh
3akon Apxumena: F"Apx=—"PBbiTecHF Apx=—Pserrecn ,
1.3.6 | ecnu teno u xuakocts nokositest B MICO, To FApx=pgVBbITecHF Apx=pgVasrrecn
VYcnoBue miaBaHus Tl
1.4 3AKOHBI COXPAHEHN B MEXAHUKE
1.4.1 | UMnynbe MatepuaabHOM TOYKH: p_=Mv_p=mv
1.4.2 | Nmnyssc cucremsl Tent: p =p1 +p27+...p=p1+p2+...




Kon
pa3jaena/Tem
bl

Kon
3JIEMEeHT IIpoBepsieMblii 3J1eMEHT cOdepKAHMUS
a
3aKOH H3MEHEHUSI U COXPAHCHUS UMITYJIbCA:
B ICO Ap =A(p1~+p27+...)=F 1leuemuAt+F 2BHemnAt+... Ap=A(p1+p2+...)=Fisneun
At+F2suemmAt+...;
143 | BUHCO, ecnu Ap =A(p1 +p27+...)=0Ap=A(p1+p2+...)=0,
eciv F-1enemn+F 2uemn+...=0F tsnenm+F2snemm+...=0
PeakTuBHOE ABMKEHHE
Ar X
1.4.4
Pabora cuiibl Ha MAJIOM MEPeMEICHUH:
,-1=|f‘:|-|.-i'-.f|-cc|5 a=F, - Ax
o F
D
MouHOCTh CUIIBL:
1.4.5

ecnu 3a BpeMs AtAt paboTta cuiibl U3MEHsIETCS Ha , TO MOIIIHOCTD CHJTBI

AA4

p==
Az Ar—3l)

=F-p-cost

1.4.6




Kon Kon
pa3jena/TeM  3JieMeHT IIpoBepsieMblii 3J1eMEHT cOdepKAHMUS
18 a
Kunernueckast sHEpTUs MaTepralibHON TOUKH: EkuH=mv22=p22mExmm=2mv2=2mp2
3aKoH M3MEHEHUST KHHETHUYECKOM SHEPTUH CUCTEMBI MaTepHalbHbBIX Touek: B UCO
AExm = A1+ A2 + ...
[ToTennmanpHast SHEPTUS:
Ut moreHnuanbHbIX ¢l A 12=Elnorenn—E2norenn—=AEnoreniA12=FE 1norenu
—E2noresn—=AEnorenu .
1.4.7 .
[oreHumanpHast SHEPTUS MAaTEPHATIHHON TOUKH B OTHOPOTHOM ITOJIE
msokecT: Emorenii=mghEnoresu=mgh .
[ToTeHnmanbHas 3HEprus ynpyro aedopmupoBaHHoro tena: EnmoreHn=kx22Enorenn
=2kx2
3aKoH U3MEHEHUS U COXPAHEHUS MEXaHNYEeCKON YHEPTUH:
Euex = Exum = Enoresm,
1.4.8 B IICO AEjex = Azcex menorenmn. cun,
B IICO AE,ex =0, eClIH Agcex renoresn cax = 0
1.5 MEXAHUWYECKHWE KOJIEBAHUW S 11 BOJIHBI
lapMoHMYeckue KoJieOaHWs MaTepHaIbHOW TOYKH. AMILITUTYAa U (a3a KoyeOaHW.
Kunemaruuaeckoe onmcanue:
w(f) = Asin( of +9, ).
v =x/.
a(H=(v.),=—x(H)=a +0'x=0,
151

e X - CMCIICHHUE U3 PaABHOBECHS.

Jlunamuyeckoe — ommcaHue: max=—kx,max=—kX, rae k=mw2k=mw2. D10
3HaunT, yT0 FX="kX.Fx=—kX.

aHepPeTI/I‘{CCKOG OIIMCaHHUEC (SaKOH COXPAaHCHUA MEXaHHUYECKOI 3HepFI/II/I)Z




Kon Kon
pa3jena/TeM  3JieMeHT IIpoBepsieMblii 3J1eMEHT cOdepKAHMUS
18 a
muT kg, k4 o
2 2 2 2
CBs3b aMIUTUTYZBI KOJICOAHWIA CMEIICHHS MATEePUANBHON TOYKH C aMIUIATYIaMU
KosieOaHuil e€ CKOpOCTH U YCKOPEHUSI:
Upee =04, @ =04
[Nepron u yactoTra KoJIeOaHUIA:
2n 1
T = =
iy v
[Nepron ManbIx cBOOOIHBIX KOJIeOaHNI MaTeMaTHYECKOTO MasiTHHKA!
T'=2xn /
152 - P
[Teproa cBOOOIHBIX KOJICOAHUH MPYKUHHOTO MATHUKA!
i
T=2n]—
Ik
1.5.3 | BemnyxnaeHnsie kosieOanus. Pesonanc. PesonancHas kpuBas
[lomepeunsie u mpomonbHBIE BONHBL CKOPOCTH PAacHpOCTpAaHCHWS ©  JJIHHA
BOJIHBL: A=vT=0vA=VT=vp
154
WnTepdepenimst n nudpakist BOIH
1.5.5 | 3Byk. CkopocTh 3ByKa
2 MOJIEKYJISIPHAS ®U3UKA. TEPMOJIMHAMUKA
2.1 MOJIEKYJISIPHA S ®U3UKA




Kon
pa3jaena/Tem
bl

Kon
3JIEMEeHT IIpoBepsieMblii 3J1eMEHT cOdepKAHMUS
a

Mopenu cTpoeHusi Ta3oB, KUAKOCTEH W TBEPABIX Tenl. IlycTh TepmommHaMudeckas
cucreMa (temo) coctouT u3 N omMHAKOBBIX  MoJiekysl. Torma  KOJIMYECTBO
BemectBa V=NNA=mpuv=NaN=um ,

211
rae NANA — gmcno ABoraapo, M — macca CHUCTeMBI (Tena), iy — MOJIApHas Macca
BEIICCTBA

2.1.2 | TemioBoe MBIKCHUE aTOMOB M MOJICKYJI BELIIECTBA

2.1.3 BsauMoeiicTBrE YyacTHLl BELIECTBA

2.1.4 | Juddysus. BpoyHOBCKOE MBIDKEHHE

2.1.5 Mozens uneansHoro raza 8 MKT
CBsi3p MEXIy [aBICHHEM W CpedHEell KHHETHYECKOH HHEprued MOCTyMmaTeIbHOTO
TETIOBOTO ABIDKCHUS MOJIEKYJ HAEaTbHOTO Ta3a (ocHoBHOe ypaBHeHHe MKT):
D Ly o L L I

— L =St =T fpae
3 300 2 ) 3

2.16
rzie mo — macca ogHoit Monekyisl, '=NVN=VN - konuenTpanus monexyn

2.1.7 | AbcomotHas Temnepatypa: T =t +273K
CBs3p TeMIepaTyphl Ta3a CcO CpeJHEeH KHHETHYECKOH HSHEprue HOoCTyHaTelbHOTro
TEIUIOBOTO JIBIKCHHUS €T0 MOJICKYJI:

218 | —— _|m@w | 3
£ =|——|==kT

l 2 ) 2
2.1.9 | Ypasuenue p =nkT

2.1.10

Monenb uaeanbHOTro Ta3a B TEepMOJIUHAMHUKE:




Kon
pa3aena/tem
bl

Kon
3J1EMEHT
a

ITpoBepsieMblii 3JIEMEHT COAEPKAHUS

(Vpaprerme Merreeera — Krareifpona
| BEIpeuKeHHE /U1 BHYTPEHHEH SHEPIHH

VpaBHeHNe MeHueneera — KiameiipoHa (IIpIMeHHMBIE (OpME

3AMNCI):

oV =""RT =vRT = NkT, p=PRL

K H

BripakeHne 1114 BHYTPeHHell 3Hepril 0JHOATOMHOIO HIealbHOT
raza (IpHIMeHIIMEIe (DQOPMBI 3aIIIICH ):
3 im

L‘=—1JRT=£‘-"~.FI(T=——RT=vcuT=£pV
2 2 2 2

2111

3akoH I[aJ'ILTOHa U JaBJICHUS CMECH Pa3peiKCHHBIX Ia30B!:

p=pl+p2+...p=p1+p2+...

2.1.12

W3zomporiecchl B pa3peskeHHOM Ta3e ¢ TOCTOSHHBIM YHCIOM MoJIeKyl N (¢ TOCTOSHHBIM

KOJIMYECTBOM BEIICCTBA V)Z

usotepma (T = const): pV = const ,

u3oxopa (V = const): pT=constTp=const ,

u300apa (p = const): VT=constTV=const.

I'padmaeckoe npencrarienne n3omnporiecco Ha PV-, pT- u VT- auarpammax.

OOBerHeHHBIN Ta30BbIH 3akoH: PV T=constTpV=const

JJI1 TTIOCTOSTHHOI'O KOJIMYCCTBA BCHICCTBA V.

2.1.13

Haceimennsle ¥ HeHachlllleHHbIE mapbl. KayecTBeHHas 3aBHUCHMOCTb IIJIOTHOCTH
U IaBJICHUSI HACBHIIICHHOTO Iapa OT TEeMIIEpaTyphbl, MX HE3aBHCUMOCTH OT 00BEMa

HAaCBIIICHHOTI'O Iapa

2.1.14

Brnaxnocts Bo3ayxa.




Kon Kon
pa3jena/TeM  3JieMeHT IIpoBepsieMblii 3J1eMEHT cOdepKAHMUS
18 a
OTHOCUTENbHAS
BrnaxHoctb: ¢p=pmapa(T)puaceimmapa(T)=pnapa(T)puaceimnapa(T)d=Pracsmmapa
(T)pnapa(T)=pHaClenapa(T)pnapa(T)
9115 N3menenue arperaTHbIX COCTOSTHUH BEIECTBA! HcTrapeHne
o Y KOHJICHCAIWs, KUIICHHUE KUIKOCTH
2116 W3menenue arperaTHbIX COCTOSTHUI BELIECTBA: IUIaBJICHUE
o U KpUCTAJLIU3aLHsA
2.1.17 | IlpeoOpa3oBaHue sHEPrHUH B (Pa30BBIX MEPEX0Iax
2.2 TEPMOJMHAMUKA
2.2.1 | TemioBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 | BayTpeHHss 3HEPTHSA
923 Temnonepenaua Kak croco6 HU3MEHEHUSI BHYTpEHHEH SHEPruu
o 6e3 coBepieHus paboTel. KOHBEKIWA, TEIUIONPOBOTHOCTD, H3ITyUCHIE
KosnunuecTBo TenaoTsl.
224
VY nenbHas TemnoéMKocTh BemecTBa ¢: Q=cmATQ=cmAT
VY aenpHas TemioTa nmapoodpazosanus L: Q = Lm.
2.25 | YpenpHas Temnora miasneHus A Q = Am.
Y enpHas TEIIoTa CropaHus Tommmsa ¢: Q = gm
DnemeHTapHas padoTa B TepMoanHaMuke: A=pAVA=pAV.
2.2.6
Brrurcnenne paboTsl 1o TpaduKy nporecca Ha PV-nquarpaMmme
Iepesiit 3akoH TepMmoanHamuku: Q12=AU12+A12=(U2-U1)+A12Q12=AU12+A12=(U2
—U1)+A12
2.2.7 )
Annabara: Q12=0=A12=(U1-U2)=AU12Q12=0=A12=(U1-U2)=AU12
2.2.8 | Bropoii 3akoH TepmoanHaMuku. HeobpaTumeie nporeccs
[Mpunumne! nefictBus TeruioBbix Marid. KITJT:
229 'r]_ EEW:QHM_|Q’;{:I|:1—M
- Quarp Quarp Qua.rp

2.2.10

Makcumansroe 3Hauenue KI1JI. [ukn Kapho:




Kon
pa3jaena/Tem
bl

Kon

3JIEMEHT

a

ITpoBepsieMblii 3JIEMEHT COAEPKAHUS

Tire —Tia T
Max M = Migapee = — =] _F=

T,

2.2.11

YpasHenue temnoBoro 6ananca: Q1+Q2+Q3+...=0Q1+Q2+Q3+...=0

SJIEKTPOAMHAMUKA

3.1

SJIEKTPMYECKOE I1OJIE

3.1.1

OnexTpuzanus Ten u e MPOSIBIICHHSI. OnekTpudeckuit 3apsi.
lBa BU/IA 3apsja. OneMeHTapHBIN ANEKTPUICCKUI 3apsi.
3aKkoH COXpaHeHHs HICKTPUIECKOro 3apsiia

3.1.2

BzanmopneiictBue 3apsanoB. Toueunsie 3apsasl. 3akoH Kymona:

B OAHOPOJHOM BCUICCTBE C )I[HBJ'IeKTpH‘IeCKOﬁ IMPOHUIIAEMOCTBIO €&

'|G’3 _ 1

o dmes, 17

!

[

il

F=k

3.1.3

Onektpudeckoe mone. Ero pelicTBrue Ha 3IEKTPUUIECKUE 3aPsiIbl

3.14

HanpskéHHOCTB dneKTprueckoro 1mojist: B =F qrupoOHbIiE=(nposusiiF .
IToste Toueunoro 3apsima: Er=kqr2Er=krzq ,
oxHopoxaHoe none: E'=const.E=const.

KapTuns! 1uHU HanpsXKEHHOCTH ITUX T0JIEH

3.15

HOTGHL{I/IaﬂbHOCTL AJICKTPOCTATUYCCKOTO TOJIA.

Pasnocts moteHnmanioB u  HanpsokeHue: Al2=q(¢1-¢2)=—qAd=qU.A12=q(h1—¢2
)=—0A¢=qU.

[ToTeHnMaIbHAs HEPTHS 3apsjia B dJeKTpocTaTuaeckom moie: W=gqdW=qg,

A=—AWA=—AW

[Torennuan snextpocratuueckoro noist: ¢=Wqgp=qW

Cpsi3p  HamNpsOHKEHHOCTH TOJII W Pa3HOCTH  TOTCHIMAJIOB JUII  OJHOPOJHOTO
anekTpocratrueckoro moisi: U = Ed

3.1.6

[TpuHIMI CYNEPTIO3UILIMH dIEKTPUUEeCKUX Tosiei: E"=E 1+E 2+...,0=01+¢2+...E=E1+E2

+...,p=prtPot...




Kon Kon
pa3jena/TeM  3JieMeHT IIpoBepsieMblii 3J1eMEHT cOdepKAHMUS
bl a

[IpoBOIHUKY B 3TEKTPOCTATHYECKOM IIOJIE.

3.1.7
YcmoBue paBHOBeCHs 3apsuoB: BHYTpH mnpoBogHuka E1=0E1=0 ,BHyTpm u Ha
MOBEPXHOCTH IPOBOIHUKA (¢ = CONSt

318 JIMDNIEKTpUKH B AJIGKTPOCTATHYECKOM IoJie. JlupiiekTpuueckas IPOHUIIAEMOCTh
BEIIECTBA €
Konnencartop. Dnexrpoémkocts kouaeHcaropa: C=qUC=Uq .

3.1.9
OnextpoéMrocTs miockoro konaeHcaropa: C=ge0Sd=eC0C=dec0S=¢Co
[TapannensHOE coenuHeHne
KoHAeHcaTopoB: q=ql+q2+...,Ul1=U2=...,Cnapami—C1+C2+...q=g1+q2+...,U1=U2
=...,Cnapan—C1+C2+...
[ocnenoBaTenpbHOE COSANHEHUE KOHICHCATOPOR:

3.1.10
U=U1+U2...,q1=q2=...,1Cnocn=1C1+1C2+...U=U1+U2...,q1=02=...,Cnocn1=C11+C21
+...

3.1.11 | DHeprus 3apspkeHHOro KoHaeHcatopa: We=qU2=CU22=022CWc=2qU=2CU2=2Cq2

3.2 3AKOHBI [TOCTOJAHHOI'O TOKA

Cuna Toka:
=2

3.2.1 Ao
ITocrosnnsi TOK: I = const
JI1st mocTostHHOTO TOKa g = It
Y CoBHs CYIIECTBOBAHUS SJICKTPHUSCKOTO TOKA.

3.2.2
Hampsoxkenne U u DJIC E

3.2.3 3akon Oma mist yuactka nenu: I=URI=RU
DJIeKTPUYECKOE  COMPOTHBIICHHE. 3aBUCHMOCTh  COIMPOTHUBJICHUS  OJHOPOIHOTO

3.24 MPOBOJHUKA OT €ro JUIMHBl W CEYEHHs.  YJENbHOE  COIPOTHUBICHUE
BemiecTBa. R=pISR=pSI
Ucrounnku toka. 9/IC ucrounuka toka: E=ActoponanxcuiqE=0gAcroponmmxcun

3.25

BHYT‘peHHee COIMPOTHUBJICHUEC UCTOYHUKA TOKaA

3.2.6




Kon Kon

pa3nesa/TeM  3JIEeMEHT

bl a

ITpoBepsieMblii 3JIEMEHT COAEPKAHUS

3akoH Oma JUTST TIOJTHOM (3aMKHYTOI1) 3IEKTPUIECKON
= IR + Ir, otkyna I=ERrI=RrE

E.r
"= R

memu: E

3.2.7

[NapaniensHOe COeTMHEHHE TPOBOIHUKOB!
I=li+12+..,U1=U2=., IRHapaJ'[J'Ile1+1R2+...Rnapann].:Rll+R21+... .
IMocne10BaTeNbHOE COCAUHEHHE TPOBOTHUKOB:

U=Ui1+U2+ .. I1=12= .., Romocn=R1+R2+...Rnocn=R1+R2+...

3.2.8

Pa6ora snektpryeckoro Toka: A = [Ut.
3akon [Ixoyns — Jlenna: Q=12RtQ=I2Rt .

Ha pesucrope R:Q=A=I12Rt=1Ut=U2RtR:Q=A=I2Rt=1Ut=RU2t

3.29

MoIHOCTh QJICKTPUYCCKOI'O TOKa:

_Ad

At Ar—ll

P =IU

TeroBast MOIITHOCTS, BhIIENIsIEMast HA PE3UCTOPE:

ka2

p=rr=Y -
R

MOIIHOCTh UCTOYHHKA TOKA:




Kon Kon
pa3jena/TeM  3JieMeHT IIpoBepsieMblii 3J1eMEHT cOdepKAHMUS
18 a
CBoOomHBIE HOCHTENN JICKTPHUECKHX 3apsigoB B IIPOBOTHHUKAX. MeXaHH3MBI
3.2.10 | mpoBoAMMOCTH TBEPIBIX METAJUIOB, PACTBOPOB M PACIIABOB 3JICKTPOJHUTOB, T'a30B.
[TonynpoBoguuky. I1omynpoBOAHUKOBBIN AMOL
3.3 MATHUTHOE I10JIE
Mexanuveckoe B3aMMOCHCTBHE MarHMUTOB. MarHutHoe Tmone. Bektop MarHUTHOM
HHOYKIWU. [[puHIUI CyIepno3uui MarHUTHBIX TOJIEH: B =B 1+B 2+...B=B1+B2+...
3.31
JluHUM WHAYKOUM MarHUTHOTO moist. KapThHa MMHWN WMHIYKIUH MarHUTHOTO ITOJIS
MOJIOCOBOTO U IOJIKOBOOOPA3HOTO IIOCTOSIHHBIX MATHUTOB
OmnbiT JOpcrena. MarautHOe mojie MPOBOAHUKA ¢ TOKOM. KapTwHa JIWHUN WHIYKIWAU
339 MarHUTHOTO TIOJI1 [UIMHHOTO MPSMOTO TPOBOJHHWKA W 3aMKHYTOTO KOJBLIEBOTO
h HPOBOIHUKA, KaTyLIKH
C TOKOM
333 Cuna Amrepa, e€ HanpaBieHnue U BenuunHa: FA=IBlsinaFA=[Blsino. , Tie o — yron
o MEXKTy HalpaBJIeHHEM POBOHUKA U BeKTopoMm B'B
Cuna Jlopenma, e€ HampaBinenwe u BenmuuHa: FJlop=|qlvBsinaFiop=|q|vBsina
334 |rme o — yron Mexmy BekTopamu vV M BB . JIBWKeHHE 3apSKCHHON YaCTHIIBI
B OJTHOPOJIHOM MAarHUTHOM I1OJIC
3.4 SJIEKTPOMATHUTHAS MHAYKIWA
[ToTok BekTopa MmarauTHOM HHAYKINK: ®=BnS=BScosa®=BnS=BScosa
ﬁ 4 / B
a
341 3
3.4.2 SIBnenue snexrpomMarautTHON MHAYKIMH. DJC HHIYyKIINN
3aKoH IIeKTpOMAarHuTHOW MHAYKIN Dapanest:
3.4.3 AD

3.4.4




Kon Kon
pa3jena/TeM  3JieMeHT IIpoBepsieMblii 3J1eMEHT cOdepKAHMUS
bl a

DJIC MHIYKIUK B TIPAMOM MPOBOJHUKE UTHHOM |, IBMKYLIEMCS CO CKOPOCTBIO V V
(v"LI")(vLl) B omHOpOaHOM MaruuTHOM T1071€ B: |Ei|=BlvcosalEil=Blvcosa

, TJIE 0L — YTOJI MEXy BEKTOPOM B 1 HOpMaibio NN K IIOCKOCTH, B KOTOPOI JIexkar
Bektopsl 'uv luv ; eciu 'l LL BB, uv'v 1o |Eil=BIVIEi|=Blv

3.45 [Ipasuio Jlenna

WNunyktusHOCTE: L=®IL=1D , mm ® = LI.

Camonnnykius. 3[1C caMOMHIYKIIHH:

3.4.6

Al
E,=-L—| =-LI

al d
i

A —)

3.4.7 | DHeprus MarHUTHOTO MOJIS Karyiku ¢ Tokom: WL=L122WL=2LI2

3.5 SJIEKTPOMATHUTHBIE KOJIEBAHUW A 11 BOJIHBI

351

Konebatensubiii KOHTYp. CBOOOJHBIC AJIEKTPOMArHUTHBIE KOJICOAHWS B WACATHHOM
KOJIEOATETFHOM KOHTYpE:




Kon Kon
pa3jena/TeM  3JieMeHT IIpoBepsieMblii 3J1eMEHT cOdepKAHMUS
18 a
i 5 . P ._
|9(7) =G g sin( o + )
, . J
l‘l - ¥ P \ P W
|{(1) =g, = coq, cos( et +@, ) =1 cos(cot +q)
®opmyina Tomcona: T=2aL.CT=27LC , otxyna 0=2nT=1LCw=T272=LC1.
CBsI3p aMIUIATYZIBI 3apsga KOHACHCATOpa C aMIUINTYAOH CHJIBI TOKAa IPH CBOOOIHBIX
ANIEKTPOMATHUTHBIX KOJEOAHUAX B HICATBHOM KOJIeOaTeIHbHOM KOHTYPE:
i _ In‘l.a.x
fﬂla}&
o0
3aK0H COXpaHeHHs PHEPTUH B HCATEHOM KOJIe0aTeIbHOM KOHTYpe:
3.5.2
3.5.3 | BuiHYXICHHBIC 2JIEKTPOMArHUTHBIE KojieOaHus. Pe3oHnaHc
[TepemennsIid TOK. [Ipon3BOACTBO, IEpenaya 1 NOTPEOICHUE SJICKTPUIESCKON SHEPTUU
cu® L’ cu’ LI’
354 / /
+ = M = =X — const.
2 2 2
355 CBoiicTBa 2JIEKTPOMAarHUTHBIX BOJH. B3amMmHas OpHeEHTaIMs BEKTOPOB B DIEKTPO-
- MarHUTHOI BOJIHE B Bakyyme: E"1B Lc"ELBLc
356 [Ikana AIeKTpOMarHUTHEIX BOJH. [IprMeHeHne aeKTPOMarHUTHBIX BOJTH B TEXHUKE U
h OBITY
3.6 OIITHUKA
36.1 IIpsamonuHeitHOEe pacpOCTpaHEHUE CBETA B OJHOPOIHOM cpene. ToueuHbIil HCTOYHUK.
- Jlyu cBeTa
3aKOHBI OTpaXKCHUS CBETA. 0=Pa=F
alp
3.6.2
A AAAEAAAA
3.6.3 | ITocTpoeHne n300paxKeHMiA B TNIOCKOM 3€pKaJIe

3.6.4

3aKOHBI NIPEJIOMJIEHHSI CBETA.




Kon
pa3jaena/Tem
bl

Kon
3J1EMEHT
a

ITpoBepsieMblii 3JIEMEHT COAEPKAHUS

[penomnenne cBera: nlsina=n2sinf.nisina=n2sing. .
AOCOJFOTHBIH ITOKa3aTellb MPETOMIICHHUS: Na0C=CVNa6c=VC .

OTHOCUTENBHBIH MOKa3aTeNb NPeIoMIeHHU: NOTH=n2n1=v1v2Nors=N1N2=V2V1 .

n

n,

Xon nydei B IpuU3Me.

1"1 = \"2 5 .”1}.1 = .”2}.2

COOTHOIIIEHHE YaCTOT ¥ COOTHOIICHHUE JJTHH BOJIH IPH MEPEX0JIe MOHOXPOMATHYECKOTO
CBETa Yepe3 IPaHuUILy paszesa ABYX ONTHUCCKHUX CPE:

3.6.5

n,<n, 1,

-

ny

o'up

ITonHOE BHyTpEHHEE OTPAKEHUE.

[penenpHBIA yroN MOJHOTO BHYTPEHHEro OTpakeHUs: Sinorp=I1notH=n2n1Sinomp=Noral
=nin2

3.6.6

CoOuparoipe W paccenBaronive JIMH3bL. ToHKas JuH3a. MDOKYyCHOE paccTOsHUE
M OIITHYECKas cwia ToHKoH JimH3bel: D=1FD=F1

3.6.7

®opwmyina ToHkoi muH3e:  1d+1f=1Fd1+f1=F1

Vennuenne, nasaemoe aunzoi: I'=hH=|f|dI'=Hh=d|f]|




Kon Kon

pa3jena/TeM  3JieMeHT IIpoBepsieMblii 3J1eMEHT cOdepKAHMUS
bl a
d T
]
H .
F
L
PN\ h
b

B cirydae paccenBaroleil JTMH3bL:

D<0=F=1D>0,D<0=F=D1>0,

3.6.8 I'=hH=|f|d<1I'=Hh=d|f|]<1

Xop my4a, TIPOIICIIETro JUH3Y O] MPOU3BOJIBHBIM YITIOM K €€ TJIAaBHOM ONTHYECKON
ocu. IlocTpoeHne u300paKeHHH TOYKH U OTpe3Ka MPSMOW B COOMPAOIIUX U
paccerBaOIIMX JINH3aX U UX CHCTeMax

3.6.9 | doroanmapar kak ontuyeckuii mpubop. ['1a3 kak onTuyeckas cuctema

Wntepdepenmst cBeta. KorepeHTHBIE HCTOYHUKH. Y CIIOBUS HAOMIOACHIS MAKCHMYMOB

U MUHHMYMOB B HMHTEP(EPCHLMOHHON KapTHHE OT JIBYX CHH(]A3HBIX KOTE€PEHTHBIX

HUCTOYHHUKOB:
A
36. | MakcIIMyMET — A=2m—, m=0,£1,+2.+3,
v
MITHIIMYMBET — A=(2m+ 1_]:_. m=0,£1+2 +3 .

Hudpaknus cBera. Jludpakunonnas pemérka. YcIoBue HAOMIOACHUSA TIaBHBIX
MaKCHUMYMOB IIPU HOPMAJIbHOM MaJ€HUH MOHOXPOMATHYECKOTO CBETA C JITMHOM BOJIHBI
3.6.11 | A ma pemmérky ¢ nepuonom d:

dsingm=mA,m=0,+/—1,+/-2,+/=3,...dsingm=mA,m=0,+/—1,+/-2,+/-3,...

3.6.12 | ducmepcus cBeta

4 KBAHTOBA OM3UKA

4.1 KOPITYCKVJISIPHO-BOJTHOBOW JIYAJIM3M

4.1.1 I'umoresa M. [Tnanka o kBanrax. @opmyina [Inanka: E = hv




Kon Kon
pa3jena/TeM  3JieMeHT IIpoBepsieMblii 3J1eMEHT cOdepKAHMUS
bl a
dotonsl. Dueprus ¢porona: E=hv=hcA=pcE=hv=Ahc=pcC .
412
Nmnynece dortona: p=Ec=hvc=hAp=cE=chv=14
413 dotoaddexr. OmbiTel A.I'. CroneToBa. 3akonbl hoTodddexra
VYpasuenue DiiHmTEHHA U1 poTOdIDdeKTa:
Edotona=ABsixoga+Exuamax,Eporona=ABbIxoaa+Exusmax,
rae , E(i)OTOHa:hV:hCX,EQJOTOHa:hV:/U’lC, ABLIXOI[a:hVKp:hC}LKpABLIXOHa:hVKp:iKphC
414
Exnamax=mv2max2=eUszanExummax=2mvamax=eUszan
[aBnenue cpera.
4.1.5
JaBneHue cBeTa Ha TMOJHOCTHIO OTPAKAIOUIYIO IMOBEPXHOCTh M HA MOJHOCTHIO
MOTJIOMIAIOLIYIO TIOBEPXHOCTD
4.2 OU3NKA ATOMA
42.1 [TnanerapHas MoOJelIb aTOMa
[Moctynatel bopa. U3nydyenue u nornomieHre GOTOHOB MPH MEPEXojie aToMa C OJHOTO
YPOBHS HEPrUM Ha IPYroOM:
122 | by, =€ _
e WV e = 7 - |Err _‘Em
S
JInHeyaTeie CIEKTPEI.
CriekTp ypoBHEH SHEprUH aToMa BOJIOPOJIa:
4.2.3
—-1363B
E,=——"_""" n=1,2,3, ..
i
4.3 OU3NKA ATOMHOI'O A JIPA
431 Hyxnonnast mogens siipa I'eiizen6epra — UBanenko. 3apsn sapa. MaccoBoe 4HCIIo spa.

M3oTtomsl




Kon
pa3jaena/Tem
bl

Kon
3JIEMEeHT IIpoBepsieMblii 3J1eMEHT cOdepKAHMUS
a

PaanoakTHBHOCTB.

Anbda-pacnan:

A A 4

bera-pacnan.

DNeKTPOHHBIH B-pacma:
4.3.2 A A 0 =

zX2zaY + je+v,

[To3uTponHsIii B-pacman:

AXoAY+ Je+v,

lamma-uznyuenue

3akon pagnoaktueHoro pacmnaaa: N(f)=NO*2—tTN(t)=No*2r- .
4.3.3

ITycte M — Macca paauoakTHBHOTO BeriecTBa. Torma m(t)=mO0=2—tTm(t)=mox*2r-
434 SnepHble peakiuu. JleieHre U CHHTES SAEp
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