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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢usuke Ha ypoBHE cpeaHero odmero oopazoBanus pazpadoTaHa Ha OCHO-
BE€ IOJIOXKEHUNW U TpeOOBaHUM K pe3yabTaTaM OCBOEHUS OCHOBHOI 00Opa30BaTeIbHOM IpOorpam-
MblI, npeacraBieHHbIx B PI'OC COO, a takxke ¢ yuéroMm ¢enepaibHON paboyeil nmporpammbl
Boctiutanus u KoHuenmmu npenogaBanust yaeOHoro npenmera «Dusnka» B 00pa3oBaTeIbHBIX
opranuzanusx Poccuiickoit denepannn, peaTnu3yronux OCHOBHbIE 00pa3oBaTelibHbIE MTPOrpam-
MBI.

[Iporpamma no ¢usuke onpezaenser o0s3aTebHOE IPEAMETHOE COJEep)KaHNE, YCTAaHABIIH-
BAa€T PEKOMEHIYEMYIO IOCJIEI0BAaTEIbHOCTh U3YYEHHSI TEM M pa3fesioB y4eOHOTo MpeaMeTa C
y4€TOM MEXKIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKU Y4eOHOTO MpoIecca, BO3pacT-
HBIX 0coOeHHOocTel oOyuaromuxcs. [Iporpamma no ¢usuke Aa€t mpencTaBlIeHUE O IENsIX, CO-
JepKaHUM, OoOIIel cTpaTernu oO0ydeHMsI, BOCIIUTAHUS U Pa3BUTHS OOYYarOIIMUXCS CPEACTBAMMU
yuebHoro npeamera «@u3nka» Ha yriy0J1éHHOM YPOBHe.

N3yuenue kypca Qu3uku yriyOoa€HHOTO YPOBHS MO3BOJISET peain30BaTh 3ajaun npodec-
CHOHAJIbHOW OpHEHTAaIlMH, HApaBJIeHO Ha CO3JaHUE YCIIOBUMN JUISl IPOSIBICHUSI CBOUX MHTEIJIEK-
TyaJIbHBIX U TBOPYECKHUX CIOCOOHOCTEH Ka)KIbIM OOydYarolMMCs, KOTOpble HEOOXOAWMBI st
MIPOJIOJKEHHST 00pa30BaHUs B OpraHU3alusax IpodecCHOHAIBFHOr0 00pa30BaHus M0 Pa3IuYHBIM
(UBUKO-TEXHUYECKUM U MHKEHEPHBIM CHEIMATbHOCTSM.

B nporpamme no ¢usrke onpenenstoTcs IIaHUpyeMble pe3yabTaThl OCBOEHUS Kypca (u-
3MKHM Ha YPOBHE CpEHEro o0uero oopa3oBaHus: JUYHOCTHbIE, METAIIPEMETHBIE, IIPEAMETHbIE
(1a yriryosniéHHOM ypoBHE). HaydHO-METO1010TH4eCKOi OCHOBOM IS pa3paOOTKU TPEOOBAHUM K
JIMYHOCTHBIM, METANPEAMETHBIM M IIPEJMETHBIM pe3ylbTaTaM OOyJaroluXcsi, OCBOMBILUX IIPO-
rpaMmy 1o (U3UKe Ha YPOBHE CpPeaHEro o0Iero oOpa3oBaHus Ha YriyOoJ€HHOM ypOBHE, SIBIIS-
€TCs CUCTEMHO-JESITEIbHOCTHBIN MOIXO.

IIporpamma no ¢usuke BKItOYAET:

IUTAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (U3UKU Ha YriayOJEéHHOM ypOBHE, B TOM YHC-
JIe IpeIMETHbIE Pe3ysIbTaThl 110 roJaM 00yUYeHMS;

cojiepxkaHue yueoHoro npeamera «Pu3ukay 1o rogaM oOydeHus.

[Iporpamma no ¢u3uke UMeeT NPUMEPHBIN XapakTep U MOXET ObITh MCIOJIb30BAaHA y4H-
TeNSAMHU (PU3HUKU AJIS1 COCTABIECHHS CBOMX Pab0UMX ITPOrpamMM.

IIporpamma no ¢u3uke He CKOBBIBAET TBOPUYECKYIO MHULMATHUBY YUUTeNeill U MperocTas-
JSIeT BO3MOKHOCTH JJISl peaJIn3aliy Pa3IMYHbIX METOIMUYECKUX MTOAX0/I0B K MPENnoAaBaHuio Gpu-
3MKM Ha yriyOlI€HHOM YpOBHE IIPH YCIOBUM COXPAHEHUS 0053aTeNIbHON YaCTH COAEPIKaHUs Kyp-
ca.

dusmka Kak Hayka o Haubosee OOIIKX 3aKOHAX MPHUPO/Ibl, BBICTYIAs B KaYeCTBE y4eOHOTO
npeaMeTa B ILIKOJIe, BHOCUT CYLLECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUH 00 OKpYXarolleM MUpe.
HIkoybHBINH Kypc (PU3UKH — CUCTEMOOOPa3yIOIIMiA [l €CTECTBEHHO-HAYYHbIX YU4EOHBIX IpeaMe-
TOB, TIOCKOJIbKY (PM3UYECKUE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJICHUMN, U3ydaeMbIX XUMHU-
eif, ouonorueit, pusznyeckoit reorpadueil u acrpoHomueil. VMcrnonb3oBanue U akTUBHOE MpUMe-
HeHHe (PU3MUECKUX 3HAHUI ONpenenuIo Xapakrep U OypHOe pa3BUTHE pa3HOOOpa3HBIX TEXHO-
JIOTHH B cdepe dHEPreTUKH, TPAHCIIOPTa, OCBOEGHHS KOCMOCA, MOJy4eHHs HOBBIX MaTepHalloB C
3aJJaHHBIMH CBoWcTBamMH. M3ydeHne (QU3MKM BHOCUT OCHOBHOM BKJaa B (POPMUPOBAHHUE €CTe-
CTBEHHO-HAay4HON KapTHHBI MUpa oOydarouierocs, B GopMupoBaHue yMEHHI NMPUMEHSITh Hay4d-
HBIA METO/1 MO3HAHUS P BBITIOJHEHUN MU Y4€OHBIX HCCIIEOBAHUM.



B ocHOByY kypca (pu3uku Ha ypOBHE CpeaHEro odiiero oOpa3oBaHUs MOJOXKEH PSJT HJICH,
KOTOPBIE MOKHO pPACCMaTPUBATh KaK MPUHIUIIBI €r0 TOCTPOCHHUS.

Hoen yenocmuocmu. B cooTBETCTBUM C HEN KypC SABJISAETCS JIOTMUECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3zesioB (U3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOM, TaK U
COBPEMEHHOU (PU3UKU.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEW MarepHall Kypca (pu3mku oObeIUHEH BO-
Kpyr ¢usmdecknx Teopuil. Bemymmm B Kypce sBisercss (OPMHUPOBAHUE IPEICTABICHHHA O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U TOJIE.

Hoen cymanumapuzayuu. EE€ peanuzanus npeanonaraeT uCHojab30BaHuEe T'yMaHUTaApPHOTO
MoTeHIaaa PU3NIeCKOd HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMH U SKOJIOTUYECKUMH MPOOIIEMaMH.

Hoea npuknaonoit nanpasenennocmu. Kypc dpusuku yriyOJI€HHOTO YPOBHSI Mperosiara-
€T 3HAaKOMCTBO C HTUPOKUM KPYTOM TEXHMUYECKHX U TEXHOJOTHYECKUX MPHUIIOKEHUN N3YUEHHBIX
Teopuil M 3akoHOB. [Ipu 3TOM paccMmaTpuBarOTCS Ha YpOBHE OOIIMX IMPEACTaBICHHUI U COBpe-
MEHHBIEC TEXHHUECKHE YCTPOINCTBA, U TEXHOJIOTHH.

Hoen rkonocuzayuu peanusyercsl MOCPEICTBOM BBEIEHUS 3JIEMEHTOB COJEp)KaHus, Mo-
CBAIMIEHHBIX DKOJIOTHYECKUM IMPOoOIEMaM COBPEMEHHOCTH, KOTOPhIE CBS3aHBI C Pa3BUTHEM TEX-
HUKH ¥ TEXHOJIOTHH, a Takke OOCYXJEHUS MpoOJeM PaIlMOHAIBHOTO MPHUPOIOTIOIL30BAHMS U
9KOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHnne coaepkaHus MPOrpaMMbl MO0 (U3HUKE JTOJDKHO OBITH MOCTPOCHO Ha MPHUHIMIIAX
CUCTEMHO-AEITEeIbHOCTHOTO NoaxoAa. [y Gu3uky peanusaus 3TUX NPUHIUIOB 0a3upyeTcs Ha
WCIOJIb30BAHUU CaMOCTOSITENIbHOTO SKCIIEPUMEHTa KaK IMOCTOSHHO JeHCTBYIOIIEro ¢akropa
yaeOHoro npoiecca. st yriayOn€HHOTo ypoBHS — 3TO CUCTEMA CAMOCTOSITEIHLHOIO YUEHUYECKO-
ro 9KCIEPUMEHTA, BKIIOYAIOLIEro (PpOHTaIbHbIE YYEHHUYECKHUE OMBITHI MPU HW3YYEHHWHU HOBOTO
Marepuaia, JJaboparopHbie paboThl U pabOTHI MpakTHKyMma. [Ipu 3TOM BO3MOXKHBI JBa criocoba
peannzanuu (PU3MYECKOTO MpaKTUKyMa. B mepBoM ciydae MpakTUKyM MPOBOJUTCS OO B KOH-
e 10 u 11 kmaccoB, mubo mocie nepBoro U BTOPOro MOJIYroJud B KaXKJIOM U3 3TUX KJIACCOB.
Bropoii crioco6 — 310 uHTErpanus padoT NpaKTHUKyMa B CHCTEMY JIaDOpaTOPHBIX padoOT, KOTO-
pBI€ MIPOBOJATCS B Ipoliecce u3ydeHus pasnena (temsl). [lpu aToM noa paboramMu mpakTHKyma
MMOHUMAETCS CaMOCTOSITEIbHOE UCCIIeI0BaHUE, KOTOPOE MPOBOIUTCS IO PYKOBOJCTBY CBEPHYTO-
ro, 0000mEHHOr0 BUa 6e3 MomaroBoi HHCTPYKIUH.

B nmporpammMe 1o ¢usnke cuctemMa y4eHHYECKOr0 IKCIEPUMEHTa, Tab0paTopHbIX padoT U
MIPaKTUKyMa MpPEeCTaBlIeHa eIUHBIM MepeuHeM. BoIOOp TeMaTHKu Ui 3TUX BUAOB YICHUUYECKUX
MPAKTUYECKUX PabOT OCYILECTBISETCS YYaCTHHKAMU 0Opa30BaTEIbHOTO IMpollecca MUCXOAS U3
0COOCHHOCTEH MOYPOYHOTO TUIAHUPOBAHMS U OCHalleHus: Kabunera ¢usuku. [lpu sTrom obecre-
YHBAETCs OBJAJIEHUE 00YJaAIOIIUMHUCS YMEHUSMHU MPOBOJUTH MPSIMBIE U KOCBEHHbBIE U3MEPEHUS,
HCCIIeIOBAHUS 3aBUCUMOCTEN (DM3MUYECKUX BETUYHH U MOCTAHOBKY OIBITOB MO MPOBEPKE Mpe/I-
JIO’KEHHBIX THIIOTES.

Bonpiioe BHUMaHKME yAenseTcs peUIeHUI0 PacyETHBIX M KaueCTBEHHBIX 3a1ad. [Ipu atom
JUIS pacu€THBIX 3a]1a4 MPUOPUTETOM SBIISIOTCA 3a/1a4M C SIBHO 3a/IaHHOM M HESBHO 3aJJaHHOU (pu-
3UYECKON MOJEINbI0, TO3BOJISIONINE MPUMEHITh U3YYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3
OJIHOTO pa3jelnia Kypca, Tak U HHTETpUpPYsS IPUMEHEHNE 3HAHUI U3 pa3HbIX pa3aenoB. Jlis kaue-
CTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIFOTCS 3a/laHUsl HA OOBSICHEHHE/TPEACKa3aHUuEe MPOTEKaAHUS
(bu3MUecKuX SBICHUI U MPOILIECCOB B OKPYXKAOIIEH >KU3HH, TpeOyromre BbiOopa (hu3mueckoit
MOJENH 7Sl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B cootBerctBuu ¢ Tpedoanmsimu GI'OC COO k MarepralibHO-TEXHUYECKOMY oOecrede-
HUIO0 y4eOHOTO mporiecca Kypce (GU3MKU yriayOIEHHOTO YPOBHS HA YPOBHE CpeIHEro o0imero oo-
pa30BaHus JOJDKEH U3Yy4aThCsl B YCIOBUX MpeAMETHOrO KabuHera. B kabunere Gpu3uku 10IKHO
ObITh He00X0AMMOE JTabopaTopHOE 000PYIOBAHKE /TSI BHITIOJHEHUS YKA3aHHBIX B IPOrPaMMe T10
¢bu3nKe yUSHHUECKUX ONBITOB, Ja0OPAaTOPHBIX paboT U paboT MPaKTHKyMa, a TAKKe JEMOHCTpa-
IUOHHOE 000PyAOBaHUE.

JemoHcTpamonHoe o0opyaoBaHue GopMUpyeTcs B COOTBETCTBUU C MPHUHITUTIOM MUHU-
MaJIbHOM TOCTATOYHOCTH M 00ECIIeYnBACT MOCTAHOBKY MEPEUYHCICHHBIX B IIPOTpaMMe 1o (pU3nKe
KIIFOYEBBIX JAEMOHCTpAIMKA Ui UCCIEIOBAHMS M3Y4aeMBIX SIBICHUI M IMPOIECCOB, SMITUpUYE-
CKUX ¥ (YHJIaMEHTAJIbHBIX 3aKOHOB, UX TEXHHYECKUX TPUMEHEHHH.

JlaGoparopHoe o0opynOBaHUE [UIsI YYEHHMUECKHUX INPAKTUYECKHX paboT Gopmupyercs B
BHJIC TEMAaTHYECKUX KOMIUIEKTOB ¥ 00ECIIEYMBAETCSI B pacu€Te OJHOTO KOMILIEKTa Ha JIBYX 00y-
qamuxcs. TemMaTHyecKre KOMILIEKTHI JJAb0paTOPHOTO 000PYIOBaHHS JOJDKHBI OBITH TIOCTPOE-
HBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUM aHAJIOTOBBIX W MU(POBBIX MPHOOPOB, a TAaKKE KOMITHIO-
TEPHBIX U3MEPUTEIBHBIX CHCTEM B BU/IE ITU(POBBIX JTAOOPATOPHUH.

OCHOBHBIMH LEJSIMU U3Yy4eHUs (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:

(dbopMupOBaHHE HHTEPECA U CTPEMJICHUS 00yJIarOIINXCS K HAYIHOMY U3YUSHHIO TIPUPOJIBI,
pa3BUTHE UX WHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

pa3BUTHE TIPEICTABICHUH O HAYyYHOM METOJE TO3HaHWS W (GopMUpOBaHHE HCCIEIOBA-
TEJBCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBJICHUSIM;

(hopMHpOBaHKNE HAYYHOTO MUPOBO33PEHHUSI KaK pe3ysbTaTa U3y4YeHHUs OCHOB CTPOEHUS Ma-
Tepuu U (yHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

(dbopMHpoBaHHEe YMEHUI OOBACHATH SBJICHUS C UCIOJb30BaHHWEM (U3NYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTeJIbCTB;

(¢bopMHpoBaHHE MpPEACTaBICHUN O poiu (U3MKK IJi Pa3BUTUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUH;

pa3BUTHE MPEACTABICHUI O BO3MOXHBIX cdepax Oyaymieil mpodeccnoHanbHOM nesTenb-
HOCTH, CBSI3aHHBIX C (PM3UKOMU, IOJrOTOBKA K AaJbHEHIIEMy 00YYeHHIO B 3TOM HalpaBICHHUH.

JlocTrxkeHne 3TUX 1eNeld o0ecrieunBaeTcsl pellieHueM CIeIyIoIuX 3a/1a4 B IMpoliecce u3y-
YeHHsl Kypca (U3UKU Ha YPOBHE CPEHEro 0011ero oopa3oBaHus:

MpUOOpETEHNE CUCTEMBI 3HAHHHM 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, T€O-
pUsiX, BKIIOYas MEXaHHUKY, MOJEKYISIPHYI0 (U3UKY, dJICKTPOIUHAMUKY, KBAHTOBYIO (DU3HKY U
AIIEMEHTHI aCTPO(PU3UKY;

(dhopMupoBaHHe YMEHUI MPUMEHSTh TEOPETUYECKUE 3HAHUS TSI OOBACHEHUST (PU3NUYECKUX
SIBJICHUW B IPUPOJIE U JUTSI PUHATHUS MPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HU;

OCBOEHME CIIOCOOOB pelIeHHs PA3IMYHBIX 33a]au C SIBHO 33/JlaHHON (pU3HUECKON MOJENbIO,
3ajJau, MOJIPa3yMEBAIOIIUX CAMOCTOSTENIbHOE CO3/1aHNe (HPU3NUECKOI MOJIeNH, aJIeKBaTHON ycio-
BUSIM 33J1a4M, B TOM YHCJI€ 3a/]a4 MH)KEHEPHOT'O XapaKTepa;

MOHUMaHUe (U3MUECKUX OCHOB M MPUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U TeX-
HOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPY)KAIOLIYIO CPELY;

OBJIaZICHUE METOJJAMH CaMOCTOSITEIILHOTO TUIAHUPOBAHUS ¥ IPOBEAECHUS (PU3NYECKUX IKC-
MEPUMEHTOB, aHAIM3a U WHTepIpeTaluu UH(GOPMAIMH, ONpeIesIeH!s] JOCTOBEPHOCTH MOJTy4eH-
HOTO pe3yJbTaTa;

CO3/IaHUE YCIIOBUH JJIs pa3BUTHUS YMEHUH MPOEKTHO-UCCIEN0BATENLCKOM, TBOPUECKOH Je-
ATENbHOCTH;

pa3BUTHE HHTepeca K chepaM npodecCHOHATBHOM NeITeNbHOCTH, CBA3aHHON ¢ (PU3UKOA.



B cootBerctBum ¢ tpedoanusmMu @I'OC COO yriay0néHHBINA yPOBEHb U3Y4eHHS YIeOHO-
ro npeamMera «Pu3nka» Ha ypOBHE CPEIHEr0 00IIero oopa3oBaHusl BHIOUPAETCS 00ydalONIMMHU-
Csl, TUITAHUPYIOLIUMH TPOJOJDKEHHE OOpa30BaHUS M0 CHEIHMAIBHOCTAM (HU3UKO-TEXHUYECKOTO
npouIIsL.

Ha usydenne pusuku (yriryOon€HHBIN ypOBEHB) Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 vacoB (5 wacoB B Heneno), B 11 kimacce — 170 gacos (5
4acoB B HECIIIO).

[Ipennaraemslii B mporpamme 1o Gpu3uKe rnepeueHs J1a00paTOPHBIX U IPAKTUUECKUX padoT
SBIISICTCSI PEKOMEHJOBAHHBIM, YUUTEINb JIENIaeT BHIOOP MPOBEICHHs Ja00paTOPHBIX PadOT U OTIbI-
TOB C Y4€TOM MHAMBHYyaJIbHBIX OCOOCHHOCTEH 00yUaromnxcs.



COJEP)KAHUE OBYYEHUA
10 KJIACC

Paznes 1. Hayunblii MeTo O3HAHUS NPUPOABI.

dwusuka — QpyHIaMeHTaIbHAs HayKa o0 Ipupoae. HaydHslii MeTo Mo3HaHUS M METOJIbI HC-
clieIoBaHUS (PU3NICCKHX SBICHUIM.

DKCIIEpUMEHT U TEOpHs B MpOLecce MO3HaHUs MpUpoabl. HabnroneHne n sKCriepuMeHT B
¢busuke.

CriocoObl n3MepeHus: GU3NYECKUX BETUYMH (aHAJOTOBBIE U IIU(PPOBHIE U3MEPUTEIbHBIE
pUOOPHI, KOMIIBIOTEPHBIE JATYUKOBBIE CHCTEMBI).

[TorpemnocT u3mMepeHuit Gpu3NYeCKUX BeITUUUH (a0COIOTHASL U OTHOCUTEIIbHASA).

MonenupoBanue (U3NYECKUX SIBICHUW U MPOLIECCOB (MaTepuaabHas TOYKa, aOCOJIIOTHO
TBEPIIOE TEJO, UIeATbHAS KUJIKOCTh, UACAIBHBIN ra3, TOUeUHBIN 3aps). [ unoresa. duznueckuii
3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. DU3ndecKasi TEOpHsl.

Ponp u Mecto puzuku B pOpMUPOBAHUU COBPEMEHHONW HAyYHOW KapTHHBI MUpA, B MpPaK-
THYECKOU AEITEILHOCTH JIIONIEN.

Yuenuueckuit sxcnepumenm, nabopamopunvie padomoi, npaKmuKym.

N3mepenue cuiibl TOKa M HANpPSHKEHUS B LEMU MOCTOSIHHOTO TOKa MPH MOMOIIU aHaJIoro-
BBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HakoMcTBO ¢ 1udpoBoit madoparopueit o ¢usuke. [Ipumepsl u3MepeHus GU3MIECKUX
BEJIMYMH IIPY MOMOIIY KOMIIBIOTEPHBIX JATYMKOB.

Pazgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannyeckoe ABmKeHHE. OTHOCUTEIBHOCTh MEXAaHMYECKOro ABMKeHus. CucreMa OT-
cyéra.

[Ipsimas u oOpaTHas 3aja4ul MEXAHUKU.

Paguyc-BexkTop MaTepuanbHON TOYKH, €r0 MPOEKIUU HA OCU CUCTEMBI KOOpAMHAT. Tpaek-
TOpHUSL.

[lepemerienue, ckopocThb (CpeHsIsl CKOPOCTb, MTHOBEHHAs! CKOPOCTb) M YCKOPEHUE MaTe-
pHAIBHON TOYKH, UX MPOEKIUHU HA OCU CUCTEMbI KOOpAMHAT. CII0KEHUE NEPEMELIEHUN U CIIO-
KEHHUE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPAMOJIMHENHOE JBIKCHHUE. 3aBUCUMOCTb KOOPJUHAT,
CKOPOCTH, YCKOPEHHUS U IIYTH MaTepUaIbHOW TOUKH OT BPEMEHU U UX TpapUKH.

CBobGosHOe majgeHue. YCKOpeHHe CBOOOAHOTO mHajeHus. J[BuxeHue Tesa, OPOLICHHOTO
IO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTU M YCKOPEHMSI MATEPHAIBHON TOUKH
OT BPEMEHH U UX IpapUKH.

KpuonuneliHoe nBuxeHue. J[BUKeHNE MaTepUaibHON TOUKH 0 OKPYKHOCTH. YTJIOBasi U
JTUHeWHas ckopocTh. [lepuona u yactorta oOparienus. LlenHTpocTpeMuTensHoe (HOpMaibHOE), Ka-
careibHOE (TaHT€HIMAJIBHOE) U TIOJTHOE YCKOPEHUE MaTepHaIbHON TOUKH.

TexHudeckue ycTpoHCTBAa U TEXHOJIOTMUECKNE MPOLIECCH: CIIUIOMETP, JABWKEHUE CHaps-
OB, IIETIHBIE, IIeCTepEHYAThIC U PEMEHHBIE ITepelaur, CKOPOCTHBIE JTU(THI.

Jemoncmpayuu.

Mopnenb cucTeMbl 0TCUETA, WILTKOCTPALs KHHEMAaTHYECKUX XapaKTEPUCTUK JBUKEHUS.

CrniocoObl Hccne0BaHus IBUKECHUH.

Nnmroctpanys npeenbHoro nepexoaa U N3MepeHre MTHOBEHHOM CKOPOCTH.



[IpeoOpazoBaHue NBIKEHUH C UCTIOIB30BAHUEM MEXaHH3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmoienue ABMKEHUS Tea, OPOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

Hamnpagnenue ckopocTH npy JBUKEHUHU IO OKPY>KHOCTH.

[IpeoOpa3oBanme YriI0BOH CKOPOCTH B PEAYKTOPE.

CpaBHeHHe TyTei, TPACKTOPHUI, CKOPOCTEH MBUKEHUS OJHOTO M TOTO K€ TeJla B Pa3HbIX
CHCTEMAaXxX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

N3yuenne HepaBHOMEPHOTO JABUKEHHUS C IIEJIBIO ONPECIICHUS] MTHOBEHHOM CKOPOCTH.

N3mepenue yckopeHus: pu MPSMOJIUHEHHOM PAaBHOYCKOPEHHOM JIBUXKEHUW TIO HAKJIOH-
HOM IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUKEHUU.

N3mepenue yckopeHusi CBOOOHOTO MafeHus (PEKOMEHI0BAHO MCIOJb30BaHUE TU(PPOBOi
nabopaTopun).

N3ydenue nBuxeHHs Tena, OPOLIEHHOTO rOpU30HTaIbHO. [IpoBepka rumoTessl o mpsiMoin
MPOTIOPITMOHATBHON 3aBUCHMOCTH MEXIY JATHOCTBIO TMOJETA U HAYAJIbHON CKOPOCTHIO Tela.

N3yuenune nBmKeHUs TeJa 0 OKPY>KHOCTH € TIOCTOSTHHOM TI0 MOJIYJTIO CKOPOCTHIO.

HccnenoBanue 3aBUCUMOCTH TIEpUOJa OOpaIlleHuss KOHUYECKOTO MasiTHUKAa OT €ro mapa-
METpPOB.

Tema 2. /lunamuxa.

[Tepsriit 3akoH Herotona. MHepumanbHbie cucTeMbl 0TCU€Ta. [IpUHIIMI OTHOCUTEIHLHOCTH
lNanunes. HennepuuanbHble CUCTEMBI OTCUETA (OTIpEACTICHUE, IPUMEPBI).

Macca tena. Cuna. [IpuHIMn cynepno3uiu Cui.

Bropoii 3akon HeloTOHA 1J11 MaTepuaIbHON TOUKH.

Tpetuii 3akoH HploTOHA 1719 MaTepUaibHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh I'PABUTAIMOHHOM U MHEPTHOM MacCBhl.

Cuna TsxecTd. 3aBUCUMOCTh YCKOPEHUSI CBOOOTHOTO MaieHUSI OT BBICOTHI HaJl IOBEPXHO-
CTBIO TUIAaHETHI U OT reorpaduueckoil mWupoThl. JBrkeHne HEOECHBIX T U UX CITYTHHKOB. 3a-
koHbl Kemiepa. IlepBast kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBMXyIEerocs ¢ yCKOpEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U cuiia TpeHus nokos. Koaddu-
uueHt TpeHus. Cuiaa CONpPOTHUBIICHHS MPU ABUKEHUU TENIAa B KUJIKOCTU WIM rase, e€ 3aBUCH-
MOCTb OT CKOPOCTH OTHOCHUTEIBHOTO ABUKECHUSI.

Janenue. ['ugpocrarnueckoe nasiuenue. Cuna Apxumena.

TexHnueckre ycTpoiCcTBa M TEXHOJOTMYECKUE IMPOILECCHI: MOIIMITHUKY, JBUKEHUE HC-
KYCCTBEHHBIX CIYTHUKOB.

Hemoncmpayuu.

Habntonenue ABMKEHUS TEN B MHEPIHUATBHBIX M HEMHEPIMAIBHBIX CUCTEMAaX OTCUETA.

[IpyuHUIKIT OTHOCUTENBHOCTH.

Kauenne nByx HMIMHAPOB WM MIAPOB Pa3HOM MAacChl C OJJMHAKOBBIM YCKOPEHHEM OTHO-
CUTEIBHO HEMHEPLUUAILHON CUCTEMBI OTCUETA.

CpaBHEeHME PaBHOACUCTBYIOIIEH MPUIIOKEHHBIX K TENY CHJI C MPOU3BEACHUEM MACChI Tesla
Ha €ro YCKOPEHHUE B UHEPIUAIBHOU CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHUKAIOIIUX B PE3YJbTAaTe B3aUMOICHCTBUS TEIL.

N3mepenune macc no B3auMOJEICTBUIO.

HesecomocTs.



Bec Tena npu yckopeHHOM NOABEME U Na/ICHUN.

[leHTpOoOEIKHBIE MEXaHU3MBI.

CpaBHEHHUE CUJI TPEHUS TIOKOSI, KAUEHUS U CKOJIb)KEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

W3mepenne paBHOICHCTBYOMIEH CHII TP IBMYKEHUH OpycKa 110 HAKJIIOHHOM IIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCHMOCTH BPEMEHU JIBUKECHHUS OpyCKa IO HAKIOHHOH TIOC-
KOCTH Ha 3a/IaHHO€ PacCTOSIHUE OT €r0 Macchl.

HccnenoBanue 3aBUCHMOCTH CHIT YIIPYTOCTH, BOSHUKAIOIINX B MIPY)KUHE M PE3MHOBOM 00-
pasiie, oT ux aedopmaluu.

N3yuenne nBUKEHMS] CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM Uepe3 JErkuii OJIoK.

N3mepenue kordduiirieHTa TpeHUs M0 BETWYUHE YTIIOBOTO KOY(PPHUIIMEHTA 3aBUCUMOCTH
Fip(N).

UccnenoBanue ABmxeHus Opycka M0 HAKJIOHHOM IUIOCKOCTH C MEPEMEHHBIM Ko3hduin-
€HTOM TPEHHS.

N3ydeHnue nBukeHUs rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHO TBEpAOE Teno. [locTynaTenbHoe U BpallaTelbHOE JBWKEHUE TBEPJOTO Tea.
MoMeHT cuiibl OTHOCHUTENBHO ocu BpauieHus. [lneuo cumbl. CroxeHue cuil, TPUIOKEHHBIX K
TBEpIOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECUS TBEPAOTO Tea.

YcroitunBoe, HEYCTOMYHMBOE, O€3pa3InNyHOE PAaBHOBECHE.

TexHuyeckne yCTpONCTBAa M TEXHOJOTMYECKHE MPOILIECChI: KPOHIITEWH, CTPOUTEIbHBII
KpaH, peméTdarbie KOHCTPYKIIMH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunsl paBHOBecCHSL.

Yuenuueckuii sxkcnepumenm, nadvopamopusvie padomut, RPAKMUKYM.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

KoncTpynpoBanue KpOHIITEHHOB U PACUET CUJT YIIPYTOCTH.

N3yuenue ycToOMYMBOCTH TBEPAOTO TEJIA, UMEIOILIErO IIONIA/Ib ONIOPHI.

Tema 4. 3akonwl coxpanenus 6 Mexanuke.

NmMnynbc maTepralibHOM TOYKH, CUCTEMBl MaTepHalIbHbIX TOuyeK. LleHTp Macc cucreMbl
MaTepuaibHbIX TOUeK. Teopema o IBUKEHHUHU LIEHTpa Macc.

NmMnynbe cuiibl 1 U3BMEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

MoMeHT umIyibca MarepuanbHOM Touku. lIperncraBieHne o COXpaHEHMHM MOMEHTAa WM-
MyJIbCA B IIEHTPAJIbHBIX MOJAX.

PaGota cunbl Ha MaioM M Ha KOHEYHOM TepeMenieHnn. ['padudeckoe nmpeacTaBieHue pa-
OOTBI CUJIBL

MOIIHOCTH CHUIIBL.

Kunernueckast sHeprus MaTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KUHETHYEeCKOU
SHEPTrUM MaTePUATLHON TOUKH.

[loreHunaneHble U HEMOTEHUMANIbHBIE cUibl. [loTeHumanbHas sHeprusi. [loTeHnuanbHas
SHeprusi ynpyro aeGopmMupoBaHHOW MpyXHHBL. [loTeHIMabHAsS HEPrUs Telda B OJHOPOJIHOM



rpaBUTAaMOHHOM ToJie. [loTeHIManpHas 3HEPrus Tena B FPAaBUTAMOHHOM I0JIE OJHOPOJIHOTO
mapa (BHyTpH U BHE 11apa). Bropas kocmuueckast ckopocThb. TpeTbst KOCMUYECKasi CKOPOCTb.

CBsi3b pabOTHI HEMOTCHIIMAILHBIX CHUJ ¢ U3MEHEHHUEM MEXaHWYECKOW DHEPTUU CHUCTEMBI
TeNl. 3aKOH COXPaHEHMsI MEXaHUYECKON SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHyinu Ui uaeanbHOM KUAKOCTU KaK CJIEACTBHUE 3aKOHA COXPAHECHUS Me-
XaHUYECKOUW SHEPIUHU.

TexHuyeckne ycTporuCTBa U TEXHOJIOTUYECKUE MPOLIECCHI: IBMKEHHUE PAKET, BOJOMET, KO-
nép, NPYKUHHBIA TUCTOJIET, THPOCKOI, (PUTYPHOE KaTaHUE Ha KOHbKAX.

emoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepenne MOIHOCTH CUIIBL.

N3menenue sHepruu Tena npu COBEPIICHUN PaOOTHI.

B3anMHble npeBpamieHuss KHHETUYECKON U MMOTEHIMAIbHON SHEPTUM MPU IEHCTBUM HA Te-
JIO CHUJTBI TSIKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHne SHepruu Ipu CBOOOHOM I1a/ICHUH.

Yuenuueckuit sxkcnepumenm, nadopamopnvie padomeol, nPAKMUKYM.

N3mepenue umnynsca Tena no TOpMO3HOMY IYTH.

N3mepenune Cutbl TATH, CKOPOCTH MOJICTTH SJIEKTPOMOOIIISI U MOIITHOCTH CHJIBI TATH.

CpaBHEHME U3MEHEHHS UMITYJIbCA TEJNA C UMITYJIbCOM CHUJIBL.

HccnenoBanue coxpaHeHUsI MMITYJIbCA NIPU YIIPYTOM B3aUMOIEHCTBUM.

H3Mepenne KUHETUYECKOW SHEPTUH TeJla 0 TOPMO3HOMY ITYTH.

CpaBHEHME U3MEHEHHS MIOTCHIIMAIEHON YHEPTUHU MIPYKUHBI C pa0OTON CHUIIBI TPEHUSI.

Omnpenenenre pabOTHI CHIIBI TPEHUS MPU ABMXKEHUU TeJla M0 HaKJIIOHHOW TJIOCKOCTH.

Pasznea 3. MoJieky/sipHasi pu3uKa 4 TEPMOAMHAMHUKA.

Tema 1. Ocno6bl MOIEKYAAPHO-KUHEMUYECKOU MEOPUU.

OcHOBHBIE TIOJIOKEHUS MOJICKYIsipHO-KuHeTnueckor Teopun (MKT), ux ombitHOoe oboc-
HoBanue. Juddysusa. bpoynosckoe nBmxeHune. Xapakrep ABHKEHUS U B3aUMOJACUCTBUS 4aCTHUI]
BelecTBa. MoJenu CTpOEHHs ra30B, )KUIKOCTEH U TBEPIBIX Tell U OOBsICHEHHE CBOMCTB Belle-
CTBa Ha OCHOBE 3TUX Mojenei. Macca u pa3mepsl MoJsiekyn (aromoB). KomudecTBo BelecTna.
[TocrosinHas ABoraapo.

TemoBoe paBHoBecue. TemmepaTypa u cmocoObl e€ u3Mepenus. lllkama Temmepatyp
Llenbcus.

Mogenb naeanbHOro ra3a B MOJIEKYISIPHO-KMHETUYECKON TEOPUU: YAaCTULIBI ra3a JBUKYT-
Csl XaOTUYECKH U HE B3aUMOJCHCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbBl. YpaBHeHne MenaeneeBa—Kmanelipona. AOcomroTHas TeMmIieparypa
(mkana remnepatyp KensBuna). 3akon [laneroHa. M3omporiecchl B UaealbHOM ra3e ¢ MOCTOS H-
HBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe mpeicTaBlIeHne U30MPOIIECCOB: U30TEpMa, H30X0Da,
nzobapa.

CBsi3b MEXY JaBJICHUEM U CpEIHEH KMHETUYECKON SHEpruen MocTynareaIbHOro TeMIOBO-
ro JABUXKEHHUS MOJIEKYJ HJEalIbHOTO ra3a (OCHOBHOE YpPaBHEHHUE MOJIEKYJSPHO-KMHETHYECKOM
TEOPUU UACATHHOTO rasa).

CBsi3b a0COMIOTHOM TeMIIEpaTyphl TEPMOJAUHAMUYECKOM CHCTEMBI CO CpEeIHEH KUHETHYe-
CKOM SHEprue MocTynareabHOro TEIIOBOTO ABMKEHUS €€ YaCTHII.



TexHudeckre yCTpOWCTBA M TEXHOJOTHYECKHE MPOIECCHl: TEPMOMETP, OapoOMeTp, MOIy-
YeHUE HAHOMATEPHAJIOB.

Jemoncmpayuu.

Mogenu IBUKEHUS YaCTHUIL BELIECTBA.

Moens OpOYHOBCKOTO JIBHYKEHUSI.

Buneoposuk ¢ 3amuceio peaabHOTO OPOYHOBCKOTO JABUKEHUS.

Huddysus xuaxocreit.

Monens onbita LlTepHa.

[IpuTsikeHne MOJEKYIIL.

Mogenu KpUCTAIITHYECKUX PEIIETOK.

Habmronenue u rccnenoBanne U30MpoIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npakmuxym.

WccnenoBanue npouecca yCTaHOBIEHUS TEIUIOBOTO PABHOBECHUS MIPH TEIJIOOOMEHE MEKTY
ropsiYeil ¥ XOJIOJHOM BOJOM.

N3ydyeHne n3oTepMHyUecKoOro mpoiecca (peKOMEHJI0BAaHO HCIOJIb30BaHUE LU(pPOBO Ja-
Oopartopun).

N3ydenune n30XopHOTO Mpoiecca.

N3yuenue nzobapHoro mpoiecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennogvie mauiunol.

Tepmonunamuuaeckas (TJl) cucrema. 3agaHue BHENTHUX YCJIOBHH IS TEpMOIMHAMUYEC-
CKOU cuctembl. BHemHre u BHyTpeHHHe napaMeTphl. [lapameTpsl TepMOIUHAMUYECKOW CUCTE-
MBI KaK CpEJHHME 3HAYEHUS BEJIMYUH, ONHCHIBAOIIMX €€ COCTOSIHUE HAa MHUKPOCKONNYECKOM
YpOBHE.

HyneBoe Hauano trepmoanHamMuku. CaMOIIPOU3BOJIbHAS PETAKCALNS TEPMOIMHAMUYECKOM
CUCTEMBI K TEIJIOBOMY PABHOBECHUIO.

Mogenp uaeanbHOro ra3a B TepMOJMHAMUKE — CUCTEMA YPaBHEHUI: ypaBHeHHEe Menaene-
eBa—KanelpoHa v BbIpaXKeHUE J11 BHYTPEHHEU YHEPTUU. Y CJIOBUSI IPUMEHUMOCTH 3TOM MO/JIe-
JI: HU3Kas KOHUEHTpAIUs YacTull, BBICOKHE TeMIepaTypbl. BrlpaxkeHue a1 BHYTPEHHEN SHEp-
MU OJTHOATOMHOTO MJI€aJIbHOTO Ta3a.

KBa3ucrarnueckue u HeCTaTUYECKUE MPOLIECCHI.

DOnemeHTapHas paboTa B TepMoauHaMuKe. Beruucienue paboTsl o rpaduky mpoiecca Ha
pV-nuarpamme.

Temonepenaua kak crnoco0 M3MEHEHHsS] BHYTPEHHEH JHEPruHM TEPMOIMHAMHUYECKOM CH-
cTeMbl 0e3 coBepieHus paboThl. KOHBEKIINS, TEIIOMPOBOIHOCTD, U3TyYCHHUE.

KonnuectBo TemnoTel. Tenno€MKOCTh Tena. YaenbHas U MOJISIpHAs TEIIOEMKOCTH Bellle-
cTBa. YpaBHeHue Maiiepa. Y ienpHas TemioTa cropaHus TOIMBa. Pacuér koimuecTBa TEIIOTHI
npu teronepenaye. [loustie 06 aquadbatHoM mpoiiecce.

[lepBrIif 3ak0H TepMoaAUHAMUKU. BHyTpeHHsis1 sHeprus. KonmnyecTBo TerioTsl u padoTa
KaK Mepbl U3MEHEHHUsI BHYTPEHHEN SHEPTUU TEPMOJIMHAMUYECKON CHCTEMBI.

BTtopoii 3ak0H TepMOJAMHAMUKHU AJI1 pABHOBECHBIX MPOIIECCOB: YEPE3 3aJaHHOE PaBHOBEC-
HOE COCTOSIHHE TePMOIUHAMHYECKON CUCTeMbI TPOXOUT eIUHCTBEHHAs anuadara. AOCOTIOTHAS
TeMIiepaTypa.

BTtopoii 3akoH TepMOJAMHAMUKHU JJIi HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOXKHO IEpeaaTh
TEIJIOTY OT OoJiee XOJOJHOTo Tena K Oojee Harperomy Oe3 komnencauu (Knaysuyc). HeoOpa-
TUMOCTb TPUPOTHBIX MTPOLIECCOB.



[Tpunnune! nericrBus TeroBbix mamuH. KIT/I.

MakcumansHoe 3Hauenue KII/. Hukn Kapho.

DKOJIOTHYECKHE aCHEeKThl UCIOJIb30BaHUS TEIUIOBBIX JABUTraTeneil. TemioBoe 3arps3HeHue
OKpYKaroLlEl Cpeibl.

TexHuueckre yCTpOMCTBAa M TEXHOJIOTHYECKUE MPOIECCHI: XOJOJAWIBHUK, KOHIUIIMOHED,
JU3ENIbHBIA U KapOIOpaTOPHBIN JIBUTATENH, MapoBasi TypOWHA, MOTYyYECHUE CBEPXHU3KUX TEMIIe-
paTyp, YTWIM3AIUsl «TEIUIOBBIX» OTXOJOB C HCIOJIB30BAHMEM TEIUIOBOTO HACOCA, YTUIIM3AIUs
OMOOPTraHMYECKOTO TOTLIMBA JIJISl BRIPAOOTKU «TETIJIOBOW» M AJICKTPOIHCPTHH.

Jemoncmpayuu.

N3menenue temiiepaTypsl py aquadaTHIECKOM PaCIIUPEHUH.

Bosgymnoe orauso.

CpaBHeHHE YIENbHBIX TETUIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUSI BHYTPEHHEHN 3HEPrUu.

UccnenoBanue agunabaTHOro mporiecca.

KomnbroTepHbie MOI€TH TETUIOBBIX IBUTATENICH.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomuvt, nPAKMUKyM.

N3mepenue ynenbHON TETIOEMKOCTH.

HccnenoBanue npouecca OCTbIBaHUS BEIIECTBA.

UccnenoBanue agunabaTHOTO mporiecca.

N3yuenne B3aMMOCBSI3UM DHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJCHCTBUS U TEMIIEPATYPHI
KHUIICHUS KUIKOCTEM.

Tema 3. Acpecammnsvie cocmosanusn eeuwecmea. Dazoevie nepexoowl.

[TapooOpazoBanue u KoHeHcanus. Mcnapenue u kunenue. Y aenbHas TerioTa mapooopa-
30BaHMUS.

Hacelimennbsie 1 HeHachIEHHbIE TTapbl. KauecTBeHHAas 3aBUCUMOCTD IJIOTHOCTH M J1aBJie-
HUS HACBIIIEHHOTO Mapa OT TEMIIEPaTyphbl, UX HE3aBUCHMOCTh OT 00bEéMa HACHIIICHHOTO Mapa.
3aBUCUMOCTb TEMIIEPATypbl KUTICHUS OT JaBJICHUS B )KUIKOCTH.

Bnaxxnocth Bo3yxa. AGCOJIFOTHAS 1 OTHOCUTEIIbHAS BIIAYKHOCTb.

Teépnoe Teno. Kpucrammuyeckue u amopdHbIie Tena. AHU30TPOIUS CBOMCTB KPHUCTAJIIOB.
[InaBnenue u KpucTauM3anus. Y AelbHas TerioTa riaBieHus. CyOaumanus.

Hedopmanuu TtBEpHOro Tenma. Pactskenwe u cxartue. Chosur. Moayns FOnra. Ilpenen
yrnpyrux aehopMarui.

TennoBoe pacIIMpeHHUE KUIKOCTEH M TBEPABIX Tel, 00bEMHOE M JTUHEHHOE pacUIupeHUE.
AHTapMOHHU3M TEIUIOBBIX KOJICOAHWH YaCTHI] BEIIECTBa KaK MPUYMHA TEIIOBOTO PACIIUPEHUS
Ten (Ha KaYeCTBEHHOM ypPOBHE).

[IpeoOpaszoBanue SHEPTHH B (Pa30BBIX MEPEXOAAX.

YpaBHeHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTshKeHHE. KoaduiimeHT moBepXHOCTHOTO HaTsKeHus. KanumspHbie
siBJIeHUs. J[aBieHue 1o UCKPUBIEHHOM MTOBEPXHOCTHIO xKuakocTh. dopmyia Jlamaca.

TexHnueckre yCTpOMCTBA M TEXHOJOTMYECKHUE MPOLIECCHI: KUAKUE KPUCTAJUIbI, COBpE-
MEHHbIE MaTE€pPHUAIbL.

Jemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HACBILLIEHHBIX MTAPOB.

Kunenue. Kunenue npu noHM>XEHHOM JIaBJICHUU.

N3mepenue cuibl MOBEPXHOCTHOTO HATSKEHUSI.



OMBITHL C MBUTBHBIMU TJIEHKAMHU.

CmauuBanue.

Kanunnsipuele siBneHus.

Mopnen HEeHbIOTOHOBCKOM KUAKOCTH.

CriocoObl I3MEpPEHUS BIQKHOCTH.

WccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTAIUIMUYECKOTO BELIECTBA.

Bunst nedopmaruii.

Habmoienne Maibix nqedopmartiii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3yuenne 3aKkOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3mepenue yaenbHOM TEIIOTHI IUIABJICHUS JIbA.

N3yuenune CBOKCTB HACBIIEHHBIX ITAPOB.

N3mepenue abCoOTHOM BIaKHOCTH BO3yXa U OIIEHKA MAacChl HapoB B IOMELICHHUH.

N3mepenue koa¢duiinenTa moBepXHOCTHOTO HATHKEHUS.

N3mepenue moayins FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMaIiiil pe3NHOBOr0 00pasiia OT MPHIIOKEHHOH K HEMY
CHUIBI.

Pasznesa 4. DiiekTpoaMHamMuka.

Tema 1. Dnekmpuueckoe none.

OnekTpu3anus Ten U €€ MPOSBICHUs. DJIEKTPUYECKUN 3apsan. J[Ba BUAA 3IEKTPUYECKUX
3apsa0B. [IpOBOAHMKH, TUAIEKTPUKA W TOJTYIMPOBOJHUKU. DJIEMEHTAPHBIM AJEKTPUUECKUN 3a-
psAl. 3aKOH COXPAaHEHHUSI SJIEKTPUYECKOIO 3apsiaa.

B3aumopericteue 3apsnoB. Toueunsie 3apsabl. 3akoH KyioHa.

DnekTpuyeckoe noJie. Ero neiictBre Ha 3JIEKTPUUYECKUE 3aPsIIbl.

HamnpspxkéanocTts amektpuyeckoro nosist. [IpoOHbrit 3apsia. JInHUM HanpsHKEHHOCTH DJICK-
Tpuyeckoro noysi. OTHOPOIHOE SIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh 3MEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHUMANOB U HAIpSKEHUE.
[ToreHunaneHas 3HEprus 3apsia B IEKTPOCTaTUYECKOM noJie. IloTeHman 351eKTpocTaTH4ecKo-
ro noJisi. CBsi3b HANPSHDKEHHOCTH TOJIS M PA3HOCTH NOTEHIIUAJIOB JUIS1 AIEKTPOCTATUYECKOTO MOJIs
(KaK OJHOPOJHOTO, TaK U HEOJAHOPOIHOTO).

[IpuHUHMI Cynepro3uIUu JIEKTPUYECKUX MTOEH.

[Tone touyeunoro 3apsnaa. [lone paBHOMepHO 3apsbkeHHOU cdepshl. [lone paBHOMEpHO 3a-
psikeHHOro 1o 00BEMY miapa. [lone paBHOMepHO 3apshKeHHOM OeCKOHEUHOH MiockocTu. KapTu-
HBI JIMHUI HANPSHKEHHOCTU 3TUX MOJIEH M SKBUIIOTEHIIMAIbHBIX TOBEPXHOCTEH.

[IpoBOAHMKY B 3IEKTPOCTATUUECKOM I10JI€. Y CIOBUE PABHOBECHUS 3apsIOB.

JIMDIIEKTPUKH B DIIEKTPOCTATUYECKOM IT0JIe. J(ManeKTprudeckas MpOHUIIAEMOCTD BEIIECTBA.

Konpgencarop. DieKTpo€MKOCTb KOHAEHCATOPA. DIEKTPOEMKOCTD IIIIOCKOTO KOHIEHCATO-
pa.

[TapannensHoe coennHeHue KoHJeHcaTopoB. IlocnenoBaTenbHOE coeMHEHNE KOHJIEHCa-
TOPOB.

OHeprus 3apsHKEHHOT0 KOHIEHCaTopa.

JIBrKEeHME 3apsyKEHHON YacTULIBI B OJJHOPOJHOM IEKTPUYECKOM IIOJIE.

TexHudeckne yCTpONCTBA M TEXHOJOIMYECKHE IPOLIECCHI: AIEKTPOCKOI, JJIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHUE AIIEKTPONPUOOPOB, KOHIEHCATOPHI, reHepaTop Ban e
I'paada.

Jemoncmpayuu.



YCeTpoUCTBO ¥ IPUHLUII JEHCTBHS DIIEKTPOMETPA.

DNEKTPUUYECKOE MOJIE 3aPSHKEHHBIX IAPUKOB.

DNEKTPUUECKOE TOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne I'paada).

[IpoBOAHUKH B 3IEKTPUYECKOM IIOJIE.

DNeKTpoCTaTUYECKas 3alluTa.

YCTpolCTBO M ACMCTBHE KOHJAEHCATOPA MOCTOSHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOPa OT IJIOLIAAM IUIACTHH, PaccTos-
HUS MEX]Ty HUMHU U IUAJIEKTPUICCKON TTPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTro MOoJIs 3aps’KEHHOTO KOHAEHCATOPA.

3apsaka u pa3psKa KOHIEHCATopa Yyepes pe3nucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

OneHka cu1 B3aMMOJICHCTBUS 3apsKEHHBIX Tell.

Habmronenue npeBpalieHnst SHEPruu 3apsKEHHOTO KOHJIEHCATOpa B DHEPTUI0 M3ITyYEHUs
CBETO/INO/1A.

W3ydeHnne nmpoTekaHus TOKa B LIEMH, COJIeprKalleil KOHIeHCaTop.

Pacrnipenienenne pa3HoCTH NOTEHIUANOB (HANPSHKEHUS) MPU TOCTIEI0BATEIIbHOM COEMHE-
HUU KOHJICHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPa Yepe3 pe3UcTop.

Tema 2. Ilocmoannsiil I1eKmpuyecKuil mok.

Cuna Toka. [IoCTOSIHHBIN TOK.

VYcnoBust CylecTBOBaHUS MOCTOSTHHOTO 3JIEKTPUYECKOro Toka. Mcrounuku Toka. Hampsi-
xkenne U u DJ1C é&.

3akon OMa Jyis yyacTKa IEeIH.

DNeKTpUYECKOe COMPOTUBIIEHHE. 3aBUCUMOCTh CONPOTUBIIEHUSI OJTHOPOJIHOTO MPOBOIHU-
Ka OT €ro JUIMHBI U IJIOLAH MTOTIEPEYHOT0 CEYeHUs. Y IeTIbHOE COMPOTUBIICHHE BELIECTBA.

[locnenoBarensHOE, MapaieNbHOE, CMEIIAHHOE COEIMHEHUE MPOBOTHUKOB. Pacuér pas-
BETBJIEHHBIX dJIeKTpuueckux 1enei. [IpaBuna Kupxroda.

PaboTa anekTpuueckoro Toka. 3akoH JIxoynsa—Jlenna.

MOIIHOCTB 31EKTPUUYECKOTO TOKa. TermoBasi MOIIHOCTh, BbIJE/II€Mas Ha PE3UCTOPE.

O/1C u BHyTpeHHEe COMpPOTHBICHHE MCTOYHMKA TOKa. 3akoH Oma i MOJHON (3aMKHY-
TOM) 2JEKTpUUYECKO 1enu. MOIIHOCTh UCTOYHHKA TOKa. KOpoTkoe 3aMbIKaHHeE.

Konpnencarop B 11enu NOCTOSTHHOTO TOKA.

Texuuyeckue yCTpONCTBA M TEXHOJOTHYECKHE MPOIECCHI: aMIIEPMETpP, BOJBTMETP, Peo-
CTaT, CYETYUK AIEKTPUUECKOM SHEPTHH.

emoncmpayuu.

N3mepeHue cuibl TOKa U HAPSHKEHUS.

HccnegoBanue 3aBUCUMOCTH CHIIBI TOKAa OT HAIPsDKEHUS U PE3UCTOpPa, JIAMITbl HAaKaJlu-
BAaHUS U CBETOAMOJA.

3aBUCHUMOCTb COMPOTHUBIICHUS HTUIMHAPUYECKUX MMPOBOJAHUKOB OT JJIMHBI, IUIOIIAIN MOIe-
PEYHOTr0 CEUYEeHHUs U MaTepuara.

HccnegoBanue 3aBUCUMOCTU CUJIBI TOKa OT COMPOTHUBIICHMS MPHU MOCTOSIHHOM HAIpsiKe-
HUH.

[Ipsimoe u3mepenne DJIC. KopoTkoe 3aMblKaHHE TaJIbBAHUYECKOTO AJIEMEHTa M OLIEHKa
BHYTPEHHETO CONPOTUBIICHUS.

Crnioco0bl coelMHeHHUsI ICTOYHUKOB Toka, DJ[C Garapeii.



HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEKY IOJIKOCAMH MCTOUYHUKA TOKA OT CHJIbI TOKa
B LICIIN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue CMEIaHHOTO COEIMHEHUST PE3UCTOPOB.

N3mepenue yaenbHOTro CONPOTUBIIEHUS IPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA OT HAIIPSDKEHUS JUIs JIaMITbl HAKaJIUBaHMSL.

YBenuueHue npezienia u3MEpeHus amnepmeTpa (BoJIbTMETPA).

N3mepenue 3/1C 1 BHYTPEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu D/1C rajibBaHUUECKOI 0 JIEMEHTAa OT BPEMEHU IIPH KOPOTKOM
3aMBbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEX/Y MOJIFOCAMU MCTOYHUKA TOKA OT CHJIBI TOKa
B LIETIN.

HccnenoBanue 3aBUCMMOCTH OJIE3HON MOITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunelx cpeoax.

DnexTpuyeckas MPOBOJUMOCTh Pa3IMUHBIX BEIIECTB. DJIEKTPOHHAS MPOBOJUMOCTh TBEp-
JIbIX METaJUIOB. 3aBUCUMOCTh COITPOTUBJICHHS METAJIIOB OT TeMrepaTypbl. CBEpXIpPOBOAUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBEHHAs! U MPUMECHAs TPOBOJUMOCTh HOJIYIMPOBOTHUKOB. CBOi-
cTBa p—h-nepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI.

DNeKTpUUYECKUi TOK B IJEKTPOJIUTAX. DJIEKTPOJUTUYECKAs JUCCOLUALUSA. DIEKTPOIIH3.
3akonsl Dapanes A1g SIEKTPOIIN3A.

DINIeKTpUYECKHil TOK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSTENbHBIN pa3psa. Pazmuu-
HbI€ THUITBI CAMOCTOSTENBHOTO pazpsiaa. Monnus. [1nazma.

TexHuueckre ycTpoHCTBA M MPAKTHYECKOE NMPUMEHEHHE: ra30paspsiAHbIE JIAMIIBI, JJIEK-
TPOHHO-JIy4eBasi TpyOKa, MOJYIIPOBOIHUKOBBIE TPUOOPHI: U0, TPAH3UCTOP, GOTOAUO, CBETO-
JIMO/1, TalbBaHUKa, pa@UHUPOBAHNE ME/IU, BbITUIABKA ATFOMUHUS, SJICKTPOHHAS MUKPOCKOIHSI.

emoncmpayuu.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

3akoHbI 371eKTpoun3a Papazes.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AYXa.

CpaBHEHME IPOBOJUMOCTH METAJIJIOB U MOJYIIPOBOJHUKOB.

OHOCTOPOHHSSE TPOBOJAUMOCTD AUOJA.

Yuenuueckuii 3xkcnepumenm, nadopamopuvie padomul, nPAKMUKYM.

Habmonenue snexrponusa.

W3mepenue 3apsiia OITHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH CONPOTHUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH IUOJA.

Du3u4ecKHil MPAKTUKYM.

Crnioco6bl u3MepeHus (PU3NYECKUX BEIUYHH C MCIIOJIb30BAaHHEM aHAIOTOBBIX M LIU(PPOBBIX
U3MEPUTENIbHBIX NPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCOJIOTHBIE U OTHOCH-
TEJIbHBIE MOTPEIIHOCTU U3MepeHuil puznueckux BenuunH. OLeHKa IpaHul] IOrpeIHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEpPEHUi, HcCleloBaHUN 3aBUCUMOCTEH (U3NYECKUX BEIH-
YHH, IPOBEpPKa MPEUIOKEHHBIX THIIOTE3 (BBIOOp M3 paboT, OMMCAHHBIX B TEMATUYECKUX pas3iie-
nax «Y4eHUYeCKUi SKCIIEpUMEHT, 1TabopaTOpHbIE PadOThI, TPAKTUKYM).

MexnpeamerHbie CBA3H.



Nzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kimacce ocymiecTBisieTcs ¢ y4éToM
COJIepKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMd MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpa-
(UM 1 TEXHOJIOTUH.

Meosrcnpeomemnsle NOHAMUSA, C6A3AHHBIE C UZYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
SBJICHHE, HAYYHBIN (aKT, TUIOTe3a, (pru3nyeckast BEIMYNHA, 3aKOH, TEOPHs, HAOII0IeHUE, dKCIIe-
PUMEHT, MOJICIIMPOBAHHE, MOJIENIb, U3MEPEHUE, MMOTPEITHOCTH U3MEPEHHI, N3MEPHUTEIIbHBIC ITPH-
00psI, TG poBas 1ad0paTopus.

Mamemamuxka: penieHUe CUCTEMbI ypaBHeHUH. JInnelinas GyHKIus, napabdosa, rumepoo-
na, ux rpaduKu U cBoicTBa. TpuroHoMeTpuyeckre QyHKIMH: CHHYC, KOCUHYC, TAHT€HC, KOTaH-
T'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKIIMHA Ha OCH KOOPJIWHAT,
CII0’KEHUE BEKTOPOB.

Buonozua: mexannueckoe ABWKEHHE B JKHUBOH mpupoje, auddysus, ocMoc, TermioooMeH
KHUBBIX OPraHU3MOB, TETIOBOE 3arpsi3HEHHE OKPYKAIOMIEH Cpelbl, yTHIM3anus OnoopraHuye-
CKOTO TOTUIMBA JUISi BEIPAOOTKH «TEIUIOBOW» M 3JEKTPOIHEPTHH, MOBEPXHOCTHOE HATSIKEHUE U
KalWUISIPHBIC SIBJICHUS B TIPUPOJIC, SJICKTPUIECKUE SIBICHUS B )KUBOU TIPUPOJIC.

Xumusn: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsI Macca, MOJydeHHe HaHOMAaTEPHUAJIOB, TETUIOBBIE CBOMCTBA TBEPABIX TEIl, KHUIKOCTEH U
ra3oB, XUJKHE KPUCTAIUIBI, SJICKTPUYECKHE CBOMCTBA METAIIOB, AJIEKTPOJIUTHIECKAs TICCOIIHA-
IUS1, TAJTbBAHUKA, SJIEKTPOHHAS MUKPOCKOTIHSL.

T'eozpaghua: BnaxxHOCTH BO3/1yXa, BETPHI, 0ApOMETpP, TEPMOMETD.

Texnonozus: npeoOpa3oBaHue IBUKCHHUIN C HCIOJIH30BAaHUEM MEXaHU3MOB, YUET CYXOT0 U
KHUJIKOTO TPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIUH (KPOHIITEHH, permérdaThle KOHCTPYK-
IIUH), UCTIOJB30BAHNE 3aKOHOB COXPAHECHUS MEXaHWKH B TEXHUKE (THPOCKON, BOJOMET U JPY-
T'He), IBUraTellb BHYTPEHHETO CrOpaHus, apoBas TypOuHa, OBITOBOW XOJIOIMIBHUK, KOHIHUIINO-
HEp, TEXHOJOTHH IMOJyYeHUs COBPEMEHHBIX MaTEepHajoB, B TOM YHCJIEC HAaHOMATEpHAIIOB, U
HAHOTEXHOJIOTUH, DJICKTPOCTATHYECKAs 3allUTa, 3a3€MIICHUE AJIEKTPOIIPHOOPOB, Ta30pa3psIHbIe
JIAMITBI, TTOJTYITPOBOIHUKOBBIC IIPUOOPHI, TaTbBAaHHKA.

11 KJIACC

Pa3znea 4. DiiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopeiicTBue NMOCTOSIHHBIX MAarHUTOB M MPOBOJHHMKOB C TOKOM. MarHuTHoe IOJI€.
Bekrop marautHOM nHAyKUMU. [I[puHImMn cynepno3uuuy MarHuTHBIX 1ojiei. JINHMM MarHUTHOM
WHIYKIUU.

MarautHoe Tojie TPOBOJAHHMKA C TOKOM (MPSIMOTO MPOBOJHHUKA, KATYIIKH M KPYrOBOTO
BUTKa). OmBIT Dpcrena.

Cuna Amriepa, e€ HanpaBJI€HUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBlieHHE U MOAY/b. [[BU)KeHUE 3apsSKEHHON YaCTULBI B OJTHOPOI-
HOM MarHuTHOM moJie. Pabota cumnsl Jlopena.

MarnuTHoe noJie B Beuectse. @eppoMarHeTHKy, napa- U JuaMarHeTUKH.

TexHnueckre yCcTpoucTBa U TEXHOJIOTHYECKUE MPOLECCHl: MPUMEHEHHE TOCTOSHHBIX Mar-
HUTOB, 3JIEKTPOMArHUTOB, TECTEP-MYIBTUMETP, IICKTPOABUTATENH SKOOU, YCKOPUTENIN dIIEMEH-
TapHBIX YaCTHII.

Hemoncmpayuu.



Kapruna nuHuii MHIYKIMY MarHUTHOTO MOJIsl TOJI0OCOBOI0 M TOJAKOBOOOPA3HOTO MOCTOSH-

HBIX MarHuToOB.

KaprrHa nmuHMNA MarHUTHOM MHIYKLIMM I10JIA JUIMHHOTO IPSIMOIrO IPOBOJHUKA U 3aMKHY-

TOI'O KOJIBLECBOI'O MMPOBOAHHKA, KATYIIKH C TOKOM.

B3anmopelictBrue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Awmrmepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

Habntonenue ABM>KEeHUS ITyYKa 2JIEKTPOHOB B MArHUTHOM TIOJIE.

[IpuHMn neicTBUS IEKTPOU3ZMEPUTEIBHOTO TPUOOPa MarHUTOSIEKTPUUECKON CUCTEMBI.
Yuenuueckuit sxcnepumenm, nabopamopuwie padbomoi, nPAKMuUKyM.

HccnenoBanne MarHUTHOTO MOJISL IOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBoiCTB (heppoMarHeTUKOB.

HccnenoBanue AeCTBUSA TOCTOSIHHOIO MAarHATa HA PaMKY C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTHU CHIIbI AMIIepa OT CHJIbI TOKA.

OnpeneneHre MAarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHMS CHIIBI AMITEpa.

Tema 5. dnekmpomacHumHnan UHOYKYUAL.

SBnenue 3nekTpoMarHuTHOW MHAYKUKH. [IoTok BekTopa MaruuTHOM MHAYKIMU. DJ[C nH-

TyKIUU. 3aKOH 3JIeKTpoMarHuTHOM nHaykunu ®apaznes. BuxpeBoe snexrpuyeckoe mose. Tokn
dyxo.

OJIC uHAYKIIMKA B TPOBOTHUKE, BIDKYIIEMCS B OJTHOPOTHOM MarHUTHOM IIOJI€.
[IpaBuno Jlenna.
NunyktuBHOCTh. KaTyiika HHIYKTUBHOCTH B IIENU MOCTOSIHHOTO TOKa. SIBJICHHE CaMOWH-

aykuuu. JJ{C caMOUHTYKIIMH.

9Hepr1/m MardavuTHOI'O IIOJIA KaTyHIKU C TOKOM.
BHCKTpOMaFHI/ITHOG I10JIC.
Texaudeckue YCTPOﬁCTBa U TEXHOJOIHYECKHUE IPOUCCChl: HHAYKIIMOHHAA II€4Yb, COJICHO-

HI, 3alIdTa OT 3JICKTPU3alluu TCJI IIPpU ABMKCHUKW B MArHUTHOM I10JI€ 3emiu.

Ka.

LIETH.

Jemoncmpayuu.
HaGnronenue siBieHUst 3JIEKTPOMArHUTHONW WHYKITHH.
Uccnenoanue 3aBucumocty J/1C MHAYKIMHU OT CKOPOCTH M3MEHEHUSI MarHUTHOTO MOTO-

IIpaBuno Jlenna.

[Tagenune MarauTa B alfOMUHUEBOH (MeAHOM) TpyOe.

SIBneHune caMOMHIYKIHH.

UccnenoBanue 3aBucumoctu DJIC caMOMHAYKIIMU OT CKOPOCTH M3MEHEHHS CHIIBI TOKa B

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npaKmuKym.
UccnenoBanue sBiICHUS SIEKTPOMArHUTHON UHIYKIIMH.

Omnpenenenre HHAYKIUYA BUXPEBOTO MarHUTHOTO TOJIS.
HccnenoBanue sBICHUS CAMOWHTYKITHH.

COopka MoIeTH SIIEKTPOMArHUTHOTO TeHepaTopa.

Pazgen 5. KoseoaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanusi.

Konebarensuas cucrema. CBoOOAHBIE KOJIEOAHHUS.



I'apmonnyeckue konebanus. Kunemarnueckoe U AMHAMUYECKOE OMHCAHUE. DHEpreThye-
CKO€ ONHCaHuE (3aKOH COXpaHEHMsI MEXaHUYECKOW 3Heprun). BoIBol TMHAMUYECKOTO ONTMCaHUS
rapMOHUYECKUX KOJeOaHH U3 UX SHEPreTHUECKOTO U KWHEMAaTHYEeCKOTO ONMCAHUSI.

Ammuntyna u ¢aza konebanuid. CBsi3b aMIUIMTYAbI KOJIEOAHUI MCXOJHON BEIMYUHBI C
aMIUIUTYy1aMU KoJie0aHui €€ CKOPOCTU U YCKOPEHUS.

[lepnon u wactoTa kosebanuii. [leprnon ManbIx cBOOOIHBIX KOJIEOAHUN MAaTEMAaTHYECKOTO
MasTHUKa. [lepros cBOOOIHBIX KOJIEOAHUN MTPYKMHHOI'O MasiTHUKA.

[MonsiTne o 3aryxarommx kKojebaHusX. BeiHykneHHsle konebanus. Pesonanc. Pe3onanc-
Has KpuBas. BiusHue 3aTyxaHusi Ha BUJ pe30HAHCHOW KPUBOU. ABTOKOJIEOaHMUSI.

TexHuyeckue ycTpoHWCTBa U TEXHOJIOTMYECKUE MPOLECCHl: METPOHOM, Yachl, Kayelu, My-
3bIKAJIbHBIE HHCTPYMEHTHI, celicMorpad.

Jemoncmpayuu.

3anuch KojaebaTenbHOro JBUKEHHUSL.

Habmronenne He3aBUCHMOCTH MepHoJia MajIbIX KOJIEOAHUH I'py3a Ha HUTU OT aMIUIMTY/IbI.

HccnenoBanue 3aTyxarmux KoyieO0aHWi W 3aBUCUMOCTH TIEPUO/Ia CBOOOIHBIX KOJeOaHMi
OT COMPOTHUBIICHUS.

HccnenoBanue xosiebaHuii Tpy3a HA MAaCCUBHOM TIPYKUHE C TENTbI0 (POPMHUPOBAHUS TIPE/I-
CTaBJICHUN 00 UAeaIbHON MOJETHU MPYKUHHOTO MasTHUKA.

3aKOH COXpaHEHHs PHEPTUU MPU KoJleOaHUsAX rpy3a Ha IPYKUHE.

HccnenoBanue BEIHYKJICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKYM.

N3mepenue neproaa cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MPYKMHHOTO MasiTHUKOB.

N3ydeHue 3aK0HOB ABUKEHUS TeJa B X0J1e KoJIeOaHHI Ha yIIpyroM MojBece.

N3yuenune nBUKEHNS HUTSHOIO MasiTHUKA.

[IpeoOpa3oBanue SHEPTUH B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY IbI 3aTyXaIONINX KOJIeOaHUM.

HccnenoBanue BHIHYKICHHBIX KOJICOAHU.

Tema 2. Inekmpomaznummnsle Ko1edanus.

Konebarenbublit koHTYp. CBOOOIHBIE 3IEKTPOMAarHUTHBIE KOJeOaHus B UICAIbHOM KOJie-
6arenpbHOM KOHTYpe. @opmyna Tomcona. CBs3b aMIUIUTY/IBI 3apsga KOHIEHCATOPA C aMIUIUTY-
JIOM CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEeHUsI SHEPTUU B UA€aIbHOM KOJebaTeIbHOM KOHTYpE.

3aryxaroiue 3eKTPOMarHuTHbIEe KosieOaHus. BbIHYKIEHHBIE AJIEKTPOMArHUTHBIE KOJIE-
OaHus.

IlepemenHbIl TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIMTYIHOE U JIEHCTBYIOIIEE 3HAYE-
HUE CHJIbI TOKA M HAIIPSDKEHUS TPU PasinyHON (hopMe 3aBUCUMOCTH MEPEMEHHOTO TOKa OT Bpe-
MEHHU.

CuHyconJanbHbIN IEPEMEHHBIN TOK. Pe3uCTOp, KOHAEHCATOp M KaTylllKa WHAYKTHUBHOCTHU
B LIENIM CUHYCOMJIAJIBHOTO NIEPEMEHHOTO TOKA. Pe30HaHC TOKOB. Pe3oHaHC HaNpsuKeHUI.

Wneanbublil Tpancdopmatop. IIponsBoacTBo, mepegaya v MoTpedIeHUE IEKTPUUYECKON
SHEPIruH.

DKOJIOTUYECKHE PHUCKH IPU INPOU3BOJCTBE 3JEKTpodHepruu. KynbTypa ucrnosb30BaHUs
JIEKTPOIHEPTUH B NOBCEAHEBHOMN KU3HHU.

TexHudeckue ycTpolcTBa M TEXHOJOTMYECKHE MPOLECCHI: NIEKTPUUECKHI 3BOHOK, T'€HE-
paTop MEPEMEHHOT0 TOKA, JINHUY JIEKTPOIIepeiad.



Jemoncmpayuu.

CB00OOHBIE AIEKTPOMArHUTHBIE KOJICOAHMS.

3aBUCUMOCTb YaCTOTHI CBOOOIHBIX KOJIEOAHNN OT MHAYKTUBHOCTH U EMKOCTH KOHTYpa.

OcuumiorpaMmsl 3JIEKTPOMArHUTHBIX KOJIEOAHUH.

I'enepaTop He3aTyXaroOMMX 3JIEKTPOMArHUTHBIX KOJIEOAHUH.

Monenb 31eKTpOMarHUTHOTO T€HepaTopa.

BrinyxeHHbIe CHHYCOUAAIbHBIC KOJICOAHMUS.

Pe3ucrop, kaTymika MHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH IIEPEMEHHOTO TOKA.

Pe3onanc npu mocnegoBaTeIbHOM COSIUHEHUN PE3UCTOpPa, KATYIIKH WHAYKTUBHOCTH
KOHJIEHCATOPA.

VYeTpoicTBO M MPUHIIUIL IeHCTBUS TpaHcopmaTopa.

Monenb TMHUY 3JIEKTPOIIepelauH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

Nzyuenue Tpanchopmatopa.

HccnenoBanue nepeMeHHOr0 TOKa 4epe3 MOCeA0BaTeIbHO COEAMHEHHBIE KOHIEHCATOD,
KaTyIIKY U PEe3UCTOP.

Habntoienne 3ekTpoMarHuTHOTO pe30HaHca.

WccnenoBanue paboThl HICTOUHHUKOB CBETA B MM MIEPEMEHHOTO TOKa.

Tema 3. Mexanuueckue u 31eKmpoMazHUmMHbsLe 60JIHbL.

MexaHu4eckre BOJHBI, YCIOBUS UX pacnpocTpanenus. [lonepednsie U mpoaobHBIE BOJI-
Hel. [lepron, ckOpoCTh pacpoCTpaHeHusl U JUIMHA BOJIHBL. CBOICTBa MEXaHMYECKHUX BOJIH: OT-
paxeHue, nperomieHue, nHTepdepeHus u audpaKims.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[IlyMmoBOE 3arps3HEHUE OKPYKAIOIIEH CPEIbI.

DNEeKTPOMarHUTHBIE BOJHBI. YCJIOBHS M3IyYEHHS SJIEKTPOMArHUTHBIX BOJH. B3aumuas
OpHUEHTAIIMS BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH: OTpakKeHUE, MPEJIOMIICHUE, MOsipru3anus, nuTepde-
peHIus ¥ TudpaKius.

[Mkana >MeKTPOMArHUTHBIX BOJIH. [IprMeHeHHe 3IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIMIBI paguocBs3u U TeneBuaeHus. Pagunonokanus.

DNEKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOIIEH CPeIbl.

Texnuueckre ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKalbHbIE WHCTPYMEHTHI,
pamap, paauonpuéMHUK, TEIEeBU30p, aHTeHHa, TenedoH, CBYU-neub, ynbTpa3ByKkoBas JUAarHo-
CTHKA B TEXHUKE U MEIUIIUHE.

Hemoncmpayuu.

OO0pazoBaHue U pacpoCTPaHEHUE TIOTIEPEUHBIX U MPOIOJIbHBIX BOJH.

Konebmntomieecs Teno kak HCTOYHHUK 3BYKa.

3aBUCHUMOCTH JAJTUHBI BOJHBI OT YaCTOTHI KOJIEOaHH.

Habmronenue oTpaxkeHus U mpeIoMIIeHUS MEXaHUYEeCKUX BOJIH.

Hab6monenue nnatepdepeHnnu u AuPpakiini MEXaHHUYECKUX BOJIH.

AXyCTHUECKHI pE30HaHC.

CBoiicTBa yiabTpa3ByKa U €ro IpUMEHEHHE.

Habmronenue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMITUTYAON M 9acTOTON KoJeba-
HUM.



HccnenoBanue cBOKWCTB AIIEKTPOMAarHUTHBIX BOJIH: OTPaXKEHHE, MPEIOMIIEHUE, NOJIApU3a-
s, Tudpakius, nHTepdepeHus.

OO6Hapyx)eHue HHPPAKPACHOTO U YIbTPAPHOIECTOBOTO U3ITyICHHIA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yuenue napameTpoB 3BYKOBO BOJIHBI.

N3yuenue pacripocTpaHeHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsimonuHelHOE pacnpoCTpaHEeHUE CBeTa B OQHOPOJIHOM cpene. Jlyd cera. ToueuHsblil
HCTOYHHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue n300pakeHuil B TNIOCKOM 3€p-
kane. Cpepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI IPETOMIIEHUSI CBETA. AOCOIIOTHBIN MOKa3aTeb MpeaoMIe-
Hus. OTHOCUTENbHBIN MOKa3aTesns npeinoMieHus. [1ocTosHCTBO YacTOThI CBETa M COOTHOILIEHUE
JUIMH BOJIH TPH IEPEX0/I€ MOHOXPOMATUYECKOTO CBETA 4Yepe3 I'paHuIly pasjiena JABYX ONTHYe-
CKHUX Cpes.

Xon mydeii B nmpusme. Jucnepcus csera. CioxHbIi cocTtaB Oenoro cseta. LIBer.

[TonHoe BHyTpeHHEe oTpakeHue. [IpeaenbHbIi yroJl MOJHOIO BHYTPEHHETO OTPAKEHHUSL.

Cobuparonye u paccerBaronye JUH3bl. ToHKas TuH3a. DOKYCHOE PacCTOSHUE U ONTHYE-
CKasi cujla TOHKOM JIMH3bI. 3aBUCUMOCTh (JOKYCHOTO PacCTOSIHUSI TOHKOM cpeprudecKoil TUH3bI OT
e€ reOMEeTpUU U OTHOCUTEIHHOIO MOKA3aTeNsl MPETOMIICHHUS.

dopmysia TOHKOH JUH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

XoJ Jiyda, OpOIIEANIEro JUH3Y MO/ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOU OCH.
[TocTpoenne n3o0pakeHUI TOYKKA U OTPE3Ka MPSIMONM B COOMPAIOIINX U PAacCEUBAIONTUX JIMH3AX
U UX CUCTEMAX.

Onrtuueckue nmpubopel. Pazpemaromias cnocoOHOCTh. [ 1a3 kKak onTuyeckas CucTema.

[Ipenenbr TpUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

Bonnosas ontuka. Mnrepdepenius ceera. KorepeHTHbIe HCTOUHUKU. Y CIOBUS HaOIIOE-
HUS MAaKCUMYMOB U MUHHUMYMOB B UHT€P(HEPEHIIMOHHON KapTHHE OT JIBYX KOT€PEHTHBIX HCTOY-
HUKOB. [IpuMeps! kitaccuueckux HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus ceera. Judpaknuonnas peméTka. Y cinoBue HaOMIOACHUS TJIaBHBIX MaKCUMY-
MOB MpHY NaJICHUA MOHOXPOMATHUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

Texuuueckue ycTpoicTBa M TEXHOJIOTUYECKUE MPOLIECCHI: OYKH, Jyla, MepUcKoI, (GpoTo-
anmnapar, MUKPOCKOII, IPOEKI[MOHHBIM amnmnapar, MPOCBETJIIEHUE ONTHUKH, BOJIOKOHHAs OITHKA,
nudpaKIOHHAs PEeIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeaoMIIeHHsI CBETA.

HabnroneHue noaHoro BHYTpEHHEro OTpakeHHus. MoJiesb CBETOBO/IA.

HccnenoBanue xo/1a CBETOBBIX IIYYKOB UY€pe3 INIOCKONIAPaUIEIbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue cBOWCTB M300pakeHUI B JTHMH3aX.

Monenn MUKpOCKOIIa, TEIECKOTIA.

Habmonenue naTepdepeHnn cera.

Habmroienne 11BeTOB TOHKUX TIIEHOK.

Habnronenue nudpakuuu ceera.

N3yuenue qudpakiimoOHHON peETKH.



Habmonenne nudpakiinoHHOTO CIEKTPA.

Habmonenue nucniepcun cBera.

Habnronenue nossipu3anum cBeTa.

[IpumeHneHue noysipou10B s U3y4EHHs] MEXaHUUECKUX HalpsyKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomui, npaKmuxKym.

N3mepenue nokaszaTesis IpeJoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUSL OT BEILIECTBA (HA MPUMEPE KUIKUX
JIUH3).

N3mepenne GOKyCHOTO pacCTOSHHS PACCEUBAIOIINX JIHH3.

[Tonyuenue n306paxxeHus B cCUCTEME U3 IUVIOCKOTO 3epKasia U JIMH3BL.

[Tonyuenue n300paxxeHus B cucTeME U3 ABYX JIMH3.

KoHcTpyrpoBaHue TeecKOnU4eCKUX CUCTEM.

Habmonenue nudpakuuu, nuaTepdepeHINN U NOISpU3aIH CBETA.

N3ydenue nonsipuzanuu cBeTa, OTPaXXxEHHOTO OT MOBEPXHOCTH JUAJIEKTPHKA.

N3ydenne nntepepeHIuu J1a3epHOro U3ITyYEeHUS Ha ABYX LIETSX.

Ha6nronenune nqucnepcum.

Ha6nronenue u nccnenoBanne nupakiimOHHOTO CIIEKTpa.

N3mepenne JIMHbBI CBETOBOW BOJIHBI.

[Tonyuenue cniekTpa U3MTy4eHUs! CBETOIMO/1a TPU MOMOIIH TU(PAKIIHOHHON PEIIETKH.

Pa3nen 6. OcHOBBI crieMAILHON TEOPUH OTHOCUTEJIBHOCTH.

['panuubl MPUMEHUMOCTH KJIACCHMYECKOM MeXaHWKH. [locTynmarel crnenuanbHOM Teopuu
OTHOCHUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBai. [IpeoOpazoBanust Jlopenma. YcioBue mpuyunH-
HOCTU. OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHHU U COKPAILICHUE JITUHBI.

DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIUsl IOKOSL.

TexHnueckre yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECChl: CIIyTHUKOBBIE MPUEMHUKH,
YCKOPHUTENH 3apSKEHHBIX YACTHII.

Y4eHUYeCKui IKCIIEPUMEHT, JIabopaTOpHbIE PadOThI, MPAKTUKYM.

Omnpenenenre UMIyabca U YHEPTUM PENATUBUCTCKUX yacThll (o QoTtorpadusiM TpexkoB
3apsSKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pasznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckynapno-601no0860ii oyanusm.

PaBHOBecHOE TemoBoe u3iyueHue (u3aydeHune abcoOTHO YEPHOTO Tena). 3aKOH cMelle-
Hus Buna. ['unoresa [lnanka o kBaHTax.

@®OTOHBL. DHEPrus U UMIYJIbC (POTOHA.

®otoadpdext. Onbithl A. I'. Crosnerosa. 3akoHbl GoTodddexra. YpaBHeHne DHHIITEHA
s porodrdpdexra. «Kpachas rpannna» Gotorddexra.

JlaBneHue cBeta (B YaCTHOCTH, JJaBJIEHHE CBETa Ha aOCOJIOTHO MOTJIOMIAIONIYI0 U abco-
JIOTHO OTpakarolyto nmoBepxHocTs). OnbiTel I1. H. JleGenena.

BonHoBbie cBoiicTBa yactuil. Bonnsl ne bpoitns. [lnvuna BonHb! Ae bpoiins u pasmepst 00-
JIacTU JIOKaNU3aluK ABIKYLIelcs dacTuibl. KopnyckynsspHO-BOIHOBON nyanusMm. Judpaxums
2JIEKTPOHOB Ha KpUCTaJlIax.

Crnenuduka n3mepenuit B Mukpomupe. CooTHolienus: Heonpeaenénuocrei I eitzendepra.

TexHuueckre ycTpoCTBA M TEXHOJIOTHYECKUE IMPOIECCHI: CIIEKTPOMETP, (POTODIEMEHT,
(boToaTUMK, TYHHETbHBI MUKPOCKOII, COJIHEYHasl 6aTapesi, CBETOIMO/.



Jemoncmpayuu.

D013 PeKT HA YCTAHOBKE C IIMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO (oTod(hheKTa.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIIEHUS MOJIYIIPOBOJHUKOB OT OCBELIEHHOCTH.

Ceeroauo.

Conneunas 6artapest.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

HccnenoBanue potopesucropa.

N3mepenue nocrosHaO# [T1anka Ha ocHOBe uccienoBanus Gortorddekra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOAMO OT HAMIPSKEHHUS.

Tema 2. @uzuka amoma.

OMBITHI 10 UCCIIEIOBAHMIO CTpOeHUs atoma. [lnanerapnas moens atoma Pesepdopra.

[loctynarel bopa. U3nydyenue u norsouieHne (GOTOHOB INpHU MEpPEXoe aroMa C OIJHOIO
YPOBHS DHEPTUHU HA JPYTOM.

Buner criektpoB. CriekTp ypoBHEH 3HEPTUM aTOMa BOAOPOIA.

CrioHTaHHOE M BBIHYXKICHHOE U3NTydeHue ceera. Jlasep.

TexHuueckne yCTpOMCTBA U TEXHOJOTUYECKHUE TPOIIECCHI: CIEKTPATbHBIA aHAIHU3 (CTEK-
TPOCKOTI), JIa3ep, KBAHTOBBI KOMITHIOTED.

emoncmpayuu.

Mogens ombiTa Pezepdopaa.

HaGnronenne nuHEHvYaThIX CIIEKTPOB.

YCTpoHCTBO M ACHCTBHE CUETUNKA HOHU3UPYIOIIUX YACTHII.

Onpenenenre JUIMHBI BOJHBI JJA3EPHOTO U3JIyYEHHUS.

Yuenuueckuit 3xcnepumenm, nadopamopusvie padomul, RPAKMuUKym.

Ha6nronenue nuHeHYaToro crexkTpa.

HccnepoBanue criekTpa pa3pexeHHOr0 aTOMapHOIro BOJOPOJA U U3MEPEHHE MOCTOSHHOMN
PunGepra.

Tema 3. Quzuxka amomHo20 A0pa u INEMEHMAPHBIX YACIUY.

Hyxnonnas mozaens snpa I'eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe 4HCIIO sapa.
N3oTtomsl.

PannoakTuBHOCTE. Anba-pacnaa. DNeKTPOHHBIA U MO3UTPOHHBIN Oera-pacnan. ['amma-
W3IIy4EeHHE.

3aKoH paJMOaKTUBHOrO pacnajaa. PagnoakTuBHbIe U30TOMBI B npupoje. CBoiicTBa HOHU-
3UPYIOIIEro U3TyueHusl. BiusHue panoakTUBHOCTH Ha KHBbIe opraHu3Mel. EcTecTBeHHBIN (hOH
n3nydenus. Jlozumerpus.

DHeprus CBS3U HYKJIOHOB B sifpe. AnepHblie cuibl. Jledekt Macchl siipa.

SAnepusie peakiuu. Jlenenue u cuntes siep. SAnepHsie peaktopsl. [Ipobnemsl ympasise-
MOT'O TEPMOSIAEPHOTO CUHTE3a. DKOJOTHYECKNE aCIIEKThl Pa3BUTHS SIACPHON YHEPTETUKH.

Mertoapl perucTpaluy U UCCIEA0BaHUS JIEMEHTAPHBIX YaCTHLI.

@yH/1aMeHTalIbHbIE B3auMOJCUCTBUS. bapnonsl, Me30HbI U JentoHsl. [IpencraBnenue o
CrannapTHoil Mosienu. KBapK-ritooHHas MOJEIb apOHOB.

®usuka 3a npeaenamu CtannapTHoi mojenu. TEMHaAss MaTepus U TEMHAs DHEPIUsL.

EnuncTBO (hr3mueckoit KapTUHBI MHpa.

TexHuueckre ycTpoWCTBa M TEXHOJOIMYECKUE MPOLECCHl: JO3UMETpP, Kamepa BuibcoHa,
STIEPHBINA PEAKTOP, TEPMOSICPHBIN peakTop, aToMHasi 60MOa, MarHUTHO-PE30HAHCHAsT TOMOTpa-

¢bus.



Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomot, PAKMUKYM.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoToTpadusm).

HccnenoBanue paauoakTUBHOTO (hOHA ¢ UCTIONB30BAHUEM JO3UMETpA.

N3yuenue nornomieHus: 6eTa-4yacTull aTlOMUHUEM.

Pa3nes 8. DiieMeHTHI ACTPOHOMMH U ACTPOPU3NKH.

Dtanbl pa3BUTHS acTpoHOMUHM. [IpuKianmHoe W MHUPOBO33PEHUECKOE 3HAYCHHE ACTPOHO-
mud. [I[puMEeHUMOCTb 3aKOHOB (DUBHKH ISl OOBSICHEHUS TPUPOIHI KOCMHUYECKUX 0OBEKTOB.

Meroapl acTpOHOMHYECKUX HccienoBaHuil. COBpEeMEHHBIE ONTHYECKHE TEIECKOIbI, pa-
JTMOTEJIECKOTIBI, BHEATMOC(EpHAst aCTPOHOMHSL.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, IIAHETHI, UX BUAMMOE JIBUKECHHUE.

Conneynas cuctema.

Comnnre. ConHeunast akTuBHOCTh. Mictounuk sHeprun CosHIla U 3BE3]T.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. JlmarpamMma «CIEKTpajJbHBIA KJIacC — CBETH-
MOCTBY». 3BE3/IbI TJIABHOM TMOCJIEI0OBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTDY IS 3BE3]T
IJIaBHOM TMOCJEN0BaTebHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE MPEICTABICHUS O
MPOUCXO0KACHUU 1 BOJIIOIMU COJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3].

Muneunsiii [IyTe — Hamra ["anmaktuka. [lonoxxenne u aukenne Connia B ["amaktuke. Turbl
rajakTuk. PaguoramakTuku u kBazapbl. UEpHBIE IBIPHI B sApax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaOb6na. Pasberanume ramaktuk. Teopus
Bosnemoro B3peiBa. PenmkroBoe uznydeHue.

Macmrabnas cTpykrypa BeenenHoii. MeraranakTuka.

Hepewménnpie npoOieMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.

Habmonenust 38€31H0r0 HebGa HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHHUEM KOMIIBIOTEP-
HBIX MPUJIOKEHUN JUTsl OTIpeAeNICHUs MOJI0KEHUSI HEOECHBIX O0BEKTOB Ha KOHKPETHYIO JaTy: OC-
HOBHBIE c03Be3/11s1 CeBEepHOTO MOIYIIAPHS U SIPKHUE 3BE3IBL.

Ha6mronenus B treneckorn JIyHbl, TUTaHET, TYMAHHOCTEH U 3BE3THBIX CKOILICHUH.

DuU3N4YecKNi NPaAKTUKYM.

CriocoObl n3Mepenust (U3MUECKUX BEIHUUH C HCIOIb30BAaHUEM aHAJIOTOBBIX U LIU(PPOBBIX
U3MEpUTENbHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYHMKOBBIX CUCTEM. AOCONIOTHBIE U OTHOCHU-
TeJbHbIC MOTPEIIHOCTH N3MepeHni Pu3nueckux BenuyuH. OLieHKa IpaHul] MOTPEIIHOCTEH.

[IpoBenenne KOCBEHHBIX H3MEPEHH, HCCIEAOBAHUN 3aBUCUMOCTEH (PU3NYECKUX BEJIU-
YHH, IPOBEpPKA MPEAJIOKEHHBIX TUIIOTE3 (BBIOOP M3 PadOT, OMMCAHHBIX B TEMAaTHUYECKUX pasjie-
nax «Y4YeHUYECKHI SKCIIEPUMEHT, Ta00PaTOPHBIE PAOOTHI, TPAKTHKYM ).

Oo6o0mamnee NoBTOpPeHUeE.

OO6o0menne 1 cUCTeMaTHU3alus COJEpKaHus pasfenioB Kypca «MexaHukay, «Momeky-
nspHast GU3MKa M TEPMOJUHAMHKAY, «IJIEKTpoauHamMukay, «Konebanus u BoIHBD), «OCHOBBI
CHeIHalbHON TEOPUU OTHOCUTENBHOCTH», «KBaHTOBas ¢u3uka», «INEMEHThl aCTPOHOMHH U
acTpo(UBHKI.

Ponp ¢usuku U acTpOHOMHUHM B IKOHOMUYECKOU, TEXHOIOTUYECKOM, COIUANBHON U dTHYe-
CKOH cdepax AESITENLHOCTH YENOBEKa, POJib U MECTO (PM3UKH M aCTPOHOMHUHM B COBPEMEHHOI
HAayYyHOW KapTHHE MHpa, 3HAYCHHE OIMCATENbHOM, CUCTEeMAaTHU3HPYIOIeH, 0O0BICHUTENBHON U
MIPOTHOCTUYECKOW (PYHKIUN (PU3NYECKON Teopuu, poib GU3NUYECKON Teopuu B (HOPMUPOBAHUN
MpeICTaBICHU 0 (PU3UUYECKON KapTUHE MUPA, MECTO (PU3NUECKON KapTHHBI MUpPa B 00IIEM PsiIy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJACTaBICHUN O IPUPOJIE.

MexnpeaMmerHbie CBA3H.



Nzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kimacce ocymiecTBisieTcs ¢ y4éTom
COoJIepKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMd MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpa-
(UM 1 TEXHOJIOTUH.

Mesicnpeomemnvle NOHAMUA, C6AZAHHBIE C UZYUEHUEM MEM 0006 HAYUHO20 NO3ZHAHUA:
SIBIICHHE, HAYYHBIN (aKT, THUIOTe3a, (pu3nyeckas BEIMYNHA, 3aKOH, TEOPHs, HAOII0IeHUEe, dKCIIe-
PUMEHT, MOJICIUPOBAHUE, MOJEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUM, U3MEPUTENIbHbBIE ITPU-
00psI, TG poBas 1ad0paTopus.

Mamemamuka: pemieHre CUCTeMbl ypaBHeHUH. Tpuronomerpuueckue GyHKIUU: CHHYC,
KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKJIECTBO. BEKTOpPHI 1 MX Mpo-
eKLMU Ha OCH KOOpPJUHAT, cIoXkeHHe BeKTopoB. [Ipou3Boanbie snemeHTapHbIX GyHKuMi. [Ipu-
3HAKH MOJO00MS TPEyroJIbHUKOB, ONpeeNIeHUe IIIOAAN MI0CKUX GUryp u oobéma Tel.

Buonozua: snextpuyeckue sIBICHUS B )KMBOW NMPUPOJIE, KoJeOaTenbHbIE ABIKEHUS B KHU-
BOM MpHUPOJE, SKOJIOTMUECKUE PUCKH MPHU MPOU3BOJACTBE AIEKTPOIHEPTUHU, DJIEKTPOMArHUTHOE
3arpsi3HEHUE OKpYXKarollel cpenbl, yAbTPa3ByKOBasi IMAarHOCTUKA B MEIULIMHE, ONTHYECKUE SB-
JIEHUs B )KMBOW IIPUPOJIE.

Xumusa: CTpoeHUE aTOMOB M MOJIEKYJI, KpUCTa/NInYecKasi CTPYKTypa TBEPIBIX Tell, MeXa-
HU3MBI 00pa30BaHMsI KPUCTAITNYECKON PEIETKH, CTIEKTPATbHBIN aHAIIN3.

T'eozpagpua: marauTHbIE TOTIOCA 3€MIIM, 3aJI€KH MAarHUTHBIX Py, (OTOCHEMKA 3eMHOM
MMOBEPXHOCTH, cericMorpad.

Texnonozusa: npuMeHeHNE MOCTOSHHBIX MarHUTOB, AIEKTPOMArHUTOB, 3JEKTPOABUTaTENb
SIko0u, reHepaTop NEPEMEHHOI0 TOKa, NHAYKIIMOHHAs 1eub, JUHUU 3JIEKTpoIepeay, dIeKTpo-
JBUraTellb, pajgap, paguonpuéMHIK, TEIEBU30p, aHTeHHA, TesedoH, CBU-neus, ynbTpa3BykoBas
JMarHOCTHKAa B TEXHHUKE, MPOEKIMOHHBIM anmapaT, BOJOKOHHAs ONTHKA, COJHEYHas Oarapes,
CIIyTHMKOBBIE TPUEMHUKHY, SJICpHasi S3HEPreTHKA U KOJIOTMUECKHE aCIEKThI €€ Pa3BUTH.



IUDIAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUHA [NIPOTPAMMBI 110 OU3UMKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIbTATHI
JInuyHOCTHBIE Pe3yabTaThl OCBOCHHS yueOHOTro mpeameTra «Du3nuka» TOJDKHBI OTPAXKATh

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JTMIHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIIWH, TIO3UTHBHBIX BHYTPEHHHUX YyOEKIe-
HUH, COOTBETCTBYIOIIUX TPAIWIIMOHHBIM IICHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIUPEHUE
YKU3HEHHOTO OTIBITA M OIBITA JCATCILHOCTH B TPOIECCE PEeaTU3allii OCHOBHBIX HAIPaBJICHUN
BOCITUTATEIILHOU JICATEIILHOCTH, B TOM YHUCJIC B YaCTH:

rPakKIaHCKOT0 BOCTIMTAHUS

¢ c(hopMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIUU OOYJAOIIETOCs] KaK aKTHUBHOTO M OTBET-
CTBEHHOTO 4YJICHA POCCUHCKOTO 00IIeCTBa;

® [PUHATHE TPAJAUIUOHHBIX OOIICUETOBEUSCKAX T'YMAHUCTUICCKUX M JIEMOKPATHUICCKUX
IIEHHOCTEMH;

® TOTOBHOCTHh BECTH COBMECTHYIO JCATEIHLHOCTh B HHTEPECAX TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABICHUHU B 00pa30BaTeIILHON OpraHU3aIlNN;

® yMCHHE B3aMMOJICHCTBOBATh C COIMAIBHBIMA HHCTUTYTAMH B COOTBETCTBHU C HX
(GYHKIMSMY ¥ HA3HAYCHUEM;

® TOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOM 1€ATEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMHUPOBAHHOCTh POCCHMCKOM TPaXTaHCKOHN HMICHTUYHOCTH, MAaTPUOTU3MA,

® I[IEHHOCTHOE OTHOIIEHHE K IOCYJapCTBEHHBIM CHUMBOJIaM, JTOCTHXKEHHUSM POCCHUCKHX
y4€HBIX B 007aCTH (PU3UKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

e chopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUHUECKOTO TIOBEICHUS;

® CIOCOOHOCTH OIICHHBATh CUTYAllMI0 U MIPUHUMATh OCO3HAHHBIE PEUICHUS, OPUCHTUPY-
sICb Ha MOpPaJbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCJE B JIEATEIBHOCTH
YYEHOTO;

® 0OCO3HAHHE JUYHOTO BKJIAJa B IOCTPOCHHUE YCTONYMBOTO OYIylIETo.

3CTETHYECKOr0 BOCTIMTAHMS:

® OSCTETHYECKOE OTHOIICHHE K MHUPY, BKIOYas 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCY-

iero pU3NYecKoil HayKe.
TPYAOBOr0 BOCIIMTAHMA:

e HHTEpec K pa3iuyHbM cepam mpodhecCHOHATBLHOU NESTEIbHOCTH, B TOM YHCIIE CBA-
3aHHBIM C (U3UKOW W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOP Oymymieit
npodeccuu U pearn30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

® TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00nacTu (pU3MKU
Ha TIPOTSKEHUH BCEH KU3HHU.

IKOJIOTHYECKOr0 BOCIIMTAHMS:

e chopMUPOBAHHOCTH SKOJOTHYECKON KyIbTYphI, OCO3HAHHE TIJIO00AILHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

® IJIaHUPOBaHWE M OCYIIECTBICHUE JIEHCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HAHUS
1[eei yCTOWYMBOTO PAa3BUTHS YEIIOBEUECTBA;



pacumpeHue OmnbiTa ACATEIbHOCTH YKOJIOTHUYECKONH HANpPaBICHHOCTH HA OCHOBE MMeE-
IOLIMXCS 3HAHUU IO (PU3HKE.

HEHHOCTU HAYYHOTO IMO3HAHUSA:

Cc(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHS (PU3HMUECKON HAYKH;

0CO3HAHME LEHHOCTH HAyYHOW AEATEIBHOCTH, TOTOBHOCThH B Tpoliecce M3y4deHus (u-
3MKH OCYIIECTBIIATH MPOEKTHYIO M MCCIIEIOBATEIbCKYIO ACATEIbHOCTh WHIAMBUYIEHO
U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHbIE YHUBEpPCAJTbHBIC y‘leﬁl—lble JedcTBUA
ba3oBble Jornveckue aelcTBUS:

CaMOCTOSITENIbHO (POPMYIUPOBATh U aAKTyaJIM3UpPOBATh MpPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENIETIATH 1EJH eI TEIIbHOCTH, 3371aBaTh MapaMeTPhl U KPUTEPUHU UX TOCTIDKCHUS;
BBISIBJISITH 3aKOHOMEPHOCTH W MPOTHBOPEUHUS B pacCMaTPUBAEMBbIX (PU3MUECKHX SIBJIC-
HUSX;

pa3pabaThIBaTh TUIAH PEIICHUS TPOOIEMBI C YUETOM aHAIHM3a UMEIOIITUXCS MaTepUaib-
HBIX U HEMaTepUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBHI B AEATEIbHOCTb, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB ILIEIISM,
OIICHUBATh PUCKU MOCIEACTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATH U BBITIOJHATE pabOTy B YCIOBUSAX PEAIbHOTO, BUPTYaJIbHOTO M KOM-
OMHMPOBAHHOTO B3aHMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

BJIQJICTh HAYYHOW TCPMHUHOJIOTHEH, KIIFOUEBBIMHU MOHATHAMHU U METOJAaMH (DHU3HUECKOM
HAYKH;

BJIaJICTh HaBBIKAMHU y4EOHO-HCCIICIOBATCIIbCKON M MPOCKTHOM JeATeIbHOCTH B 00Ja-
CTH (DU3HMKH, CIIOCOOHOCTHEO M TOTOBHOCTHIO K CAMOCTOSITEIILHOMY MOHMCKY METOJIOB
pelieHus 3a1a4 GU3HYSCKOro COJEPIKaHUs, MPUMEHEHHIO Pa3IMYHbIX METOOB IO3HA-
HHSL;

BJIQJICTh BUJAMHU JESATEIBHOCTH 10 MOJYYCHHIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAIUH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3IMYHBIX Y4EOHBIX CHTYAILUSAX, B TOM YUCIIE IPU
CO3JaHUH Y4EOHBIX IPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIISITh IPUYUHHO-CIIEJICTBEHHBIE CBA3U U aKTyaIM3UPOBATh 3a/1a4y, BBIIBUTATh TH-
noTe3y e€ pelieHusi, HaXOAUTh apryMEHTHI JJIsl JOKa3aTelbCTBA CBOUX YTBEPKACHUIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAJIM3UPOBATH MOJIyYEHHBIE B XOJIE PEIICHUS 3aauld Pe3ylbTaTbl, KPUTHUYECKU Olle-
HUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBHSIX;

CTaBUTH U POPMYITHPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbHON JIEATEIBHOCTH, B
TOM YHCIIE TIPH U3YICHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CHUTYAIIHsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KU3HEACITETbHOCTH;
yMeTb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeil;



BbLIBUI'aTb HOBBLIC UJICH, IIPCAJIaraTb OpUTrMHAJIbHBIC ITOAXO0AbI U PCHICHUS
CTaBHUTb HpO6JICMbI " 3ala4u, JOIMMYCKAI0IHUEC AJIbTCPHATUBHBIC PCIICHUA.

Pabora ¢ undopmanueii:

BJIQJICTh HABBIKAMH MOIy4eHHsI HHOpMaIuK (pU3MYECKOTO COJCpKAHUSA U3 UCTOUYHHU-
KOB pa3HbIX THIIOB, CAMOCTOSITEIIbHO OCYLIECTBIISTh MOUCK, aHAINU3, CUCTEMATH3AILIO
Y MHTEPIPETANNI0 HHPOPMALIUH PA3INIHBIX BUIOB U (OPM MPECTaBICHHUS;
OILICHUBATh JJOCTOBEPHOCTbh UH(OPMALIHH;

HCII0JIb30BaTh CPEICTBA MH(POPMALIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTUN B pe-
IIEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3a/1a4 C COOJII0JIEHUEM
TpeOOBaHUN SPrOHOMMKH, TEXHMKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
MIPaBOBBIX U ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON G€30MacHOCTH;

co37aBaTh TEKCThl (DU3MYECKOTO COJEpKaHUS B pa3iIMuHbBIX (opMarax ¢ y4éToM
Ha3HaueHus: MH(OPMAalMKM M IeJIEBOM ayIuTOpUH, BbIOMpas ONTHUMAIbHYIO (OpMYy
MIPE/ICTaBICHMS U BU3YyaIU3aliH.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

OCYIIIECTBJISITh OOIIEHNE HAa YpOKax (PM3UKU U BO BHEYPOUHOU JIEITEIHHOCTH;
paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX chyauHﬁ " CMATYaTh KOH(l)J'II/IKTBI;
Pa3BEPHYTO W JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

MMOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW U HHIUBHUIYaIbHON PaOOTHI;
BBIOMpATh TEMATHUKY U METOJbI COBMECTHBIX JIEUCTBHI C YUETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJI0TO YIeHa KOJIJICKTHBA;

MIPUHUMATH IIEJIM COBMECTHOHW JEeATEIbHOCTH, OPraHW30BbIBATH M KOOPAUHHPOBATH
JEUCTBUSA O €€ TOCTUKEHUIO: COCTABIIATH IJIaH JACWCTBHM, paclpeesiTh POJIA C YUéE-
TOM MHEHUH y4aCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHON PaOOTHI;

OIIEHUBATh KAYECTBO CBOETO BKJIAa/a M KaXKJIOTO YYaCTHUKA KOMAH/IbI B OOIINI pe3yiib-
TaT 10 pa3paboTaHHBIM KPUTEPHUSIM;

MpeJiaraTh HOBBIC MPOCKTHI, OIICHUBATh UJCH C IMO3UIIMM HOBHU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETUUYECKOE MOBEJCHHUE B PA3IMYHBIX CUTYAIHUIX, TPO-
SIBJISITH TBOPUYECTBO M BOOOpaKCHHUE, ObITh MHUITUATUBHBIM.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AeilicTBUS
Camoopranuszanmsi:

CaMOCTOSITENIBHO OCYILIECTBIISITh MO3HABATENBHYIO JIEATEIBHOCTh B 001acTu (PU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (GOPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSTENBHO COCTABJIATH IJIAH PELIEHUs PACYETHBIX U KaUYECTBEHHBIX 3aJa4, IUIaH
BBITIOJTHEHUS MPAKTUYECKON pabOThl ¢ YyUETOM HMEIOIIUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOYKHOCTEU U MPEANIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYAalLUsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JTUYHBIX MPEANIOYTCHUH;

JieNaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pelLIeHuE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO U TIPOSBICHHUIO DPYIUIIMU B 00JIaCTH (DPU3HKH, TOCTO-
STHHO TIOBBIIIIATH CBOM 00Pa30BaTEeNbHBIN U KyJbTYpPHBIH YPOBEHb.



CaMOKOHTPOJIb, AMOLUOHAJILHBIH HHTE/JIEKT:

JIaBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JCATEIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIaJICTh HAaBBIKAMM TO3HABATEIBHOM peaeKcHy Kak OCO3HAHHS COBEPIIAEMBIX JCii-
CTBHUM U MBICIIUTENIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

WCTIOIb30BaTh MPUEMBI pe(hIeKCHH ISl OLICHKH CUTYAIMH, BEIOOpA BEPHOTO PELICHHUS;
YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KEHUIO;
IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPH aHAIU3E PE3YyJIbTaTOB JACATEIbHOCTH;
MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;
MPU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIINOKH.

B nmpouecce AOCTHXKCHUSA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IPOTpaMMBbI 11O (1)I/ISI/IK€ JJIA
YPOBHS CpeHEero 00I1Iero o0pa3oBaHus y 0OyJarOIIUXCsl COBEPIICHCTBYETCS] SMOIIMOHATBHBIN
WHTEJUIEKT, TIPE/INOJIarafomui c)OpMUPOBAHHOCTD:

CaMOCO3HAaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOILMOHAIBHOE COCTOS-
HUE, BUJIETh HAIIPABJICHUS Pa3BUTHSA COOCTBEHHOM AMOITMOHAILHON Cdephl, OBITh yBe-
pPEHHBIM B cebe;

CaMOpEeryJIupoBaHus, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEH-
HOCTbH 3a CBOE IOBEJIEHUE, CIIOCOOHOCTh aJanTHPOBATHCS K SMOIMOHAILHBIM U3MEHE-
HUSM U TIPOSBIATH THOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEIl MOTHUBAIlMH, BKIIOYAIOUICH CTpeMJIEHHE K JOCTIKEHHUIO IENIU U YCIeXy,
ONTUMM3M, UHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXO/I U3 CBOUX BO3ZMOKHOCTEN;
SMIATHH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHUMATh 3MOLMOHAILHOE COCTOSIHUE IPYTHX,
YUUTBIBaTh €ro MpHU OCYIIECTBIEHUU OOIIEHUS, CIOCOOHOCTh K COYYBCTBHUIO M COIIE-
PEXKUBAHUIO;

COLIMANIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTH BBICTpaWBaTh OTHOIICHUS C JpPY-
TUMH JIOJIbMU, 3200 TUTHCS, POSIBIIATH HHTEPEC U pa3peiiaTh KOHQIUKTHL

INPEAMETHBIE PE3VYIJIbTATDI

K koH1y obyuenust B 10 knacce npeiMeTHbIE Pe3yabTaTbl Ha YriayOJEHHOM YpOBHE JIOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTD y OOyUAIOIUXCS YMEHHUI:

MIOHUMATh POJb (PU3UKU B S3KOHOMUYECKOH, TEXHOJOIMUECKOM, IKOIOIMYECKOMH, COLIU-
QJILHOM M 3TUYECKOH cdepax IesTeNIbHOCTH YeJIOBEKa, poJib U MECTO (PU3MKH B COBpe-
MEHHOM HayyHOW KapTHHE MHpa, 3HAUYE€HUE OIMCATENbHOW, CHCTEeMAaTU3UPYIOILEH,
OOBSICHUTENIBHON U MPOTHOCTUYECKON (DYHKIMH (PU3HUECKO TEOPUN — MEXaHUKH, MO-
JEeKYISIpHOH (PU3MKHM U TEPMOJMHAMUKH, POJIb PU3UUECKON TeopuH B (POpMUPOBAHUU
MIpeJCTaBICHUN O (prU3NUecKOl KapTUHE MUDA;

pa3nuyarh YCIOBUS HNPUMEHHUMOCTH Mojened (U3MYecKHX Tesl U NPOLECCOB (sBIe-
HUI): MHEepIMaJIbHAasA cUcTeMa OTCU€Ta, aOCOIIOTHO TBEPAOE TENIO, MaTepHaIbHast TOU-
Ka, paBHOYCKOPEHHOE JIBIKEHHE, CBOOOIHOE TMajieHne, abCoII0THO yrpyras aedgopma-
11Us1, a0COJIIOTHO YIIPYroe U a0COIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJIENHN ra3a, sKU/I-
KOCTH U TBEPIOTO (KPUCTAJUIMUECKOTO) TENA, UJICAIbHBIN ra3, TOUEUHBIH 3apsij, 0JHO-
POJIHOE DIEKTPUYECKOE I10JIE;



pa3nuyarh ycnoBus (TpaHULBI, 00JIACTH) IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB, TOHU-
MaTh BCeoOIHii xapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U OIPAaHHYEHHOCTH HMCIIOJIB30-
BAHHUS YaCTHBIX 3aKOHOB;

aHATM3UPOBATh U OOBSICHATH MEXaHUYECKHE MPOIECCHl U SBJICHUS, HCIIONIB3Yys OCHOB-
HbI€ TOJIO)KEHUSI U 3aKOHBl MEXaHUKH (OTHOCUTEIBHOCTh MEXaHHYECKOIO JBMKEHUS,
(bopMyIbl KHHEMATUKN PABHOYCKOPEHHOTO JBIKEHUS, peoOpa3zoBanus [ anmnes s
CKOPOCTH U IepeMelleHHs], 3aKkoHbl HbIOTOHA, MpUHIUI OTHOCUTENbHOCTH [ anuies,
3aKOH BCEMUPHOI'O TSATOTEHMSI, 3aKOHbI COXPAHEHUS UMITYJIbCa U MEXaHUYECKOU IHEp-
I'UH, CBSI3b paOOThI CUJIbI C U3MEHEHUEM MEXaHUYECKON SHEPTUH, YCIOBUS paBHOBECHUS
TBEPAOIO TeNa), MPU 3TOM HCIOJB30BAaTh MAaTEMaTUYECKOE BBIPA)KEHHE 3aKOHOB, yKa-
3bIBATh YCJIOBUS NPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: MpeoOpazoBaHuil ['amuies,
BTOPOTO U TPEThEro 3aKkOHOB HbIOTOHA, 3aKOHOB COXpaHEHUs MMITYJbCa U MEXaHHUYe-
CKOM 3HEpIuu, 3aKOHa BCEMUPHOTO TSITOTEHUS,

aHAJIM3UPOBATh M OOBACHATH TEIUIOBBIE MPOLECCHl U SIBICHUS, UCHOJb3YsI OCHOBHbBIE
nonoxxeHust MKT u 3akoHBI MOJIEKYISIpHON (DUM3HUKHU U TEPMOJUHAMUKH (CBSI3b JaBiie-
HHS UJICAJTBHOrO Ta3a CO CPeHEe KMHETUYECKOW DHEPTrUeu TEIJIOBOTO JIBUKEHUS M
KOHLIEHTpAallMel ero MOJIEKYyJl, CBsI3b TeMIlepaTyphl BELIECTBA CO CpelHEH KHUHeTHye-
CKOM 3Hepruei TemjaoBOro ABM)KEHHUS €ro YacTHII, CBS3b JIaBJICHUS UJEAIbHOTO rasa ¢
KOHIEHTpAIME MOJIEKYJ U €ro TeMnepaTypoi, ypaBHeHue Meneneesa—KaneiipoHna,
MepBBIA 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUs PHEPIUH B TEIUIOBBIX IMpOlieccax),
IIPY 3TOM HCIIOJB30BATh MATEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCIOBUS
MPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—Kianelipona;

aQHAJIM3UPOBATh U OOBSACHATH DJIEKTPUUECKUE SBIICHHS, UCIIOJIb3YSl OCHOBHBIE MOJIOXKE-
HUS U 3aKOHBI IEKTPOJAUHAMUKU (3aKOH COXpaHEHHs AJIEKTPUYECKOTO 3apsija, 3aKOH
Kynona, noTeHIMaJIBHOCTH 3JIEKTPOCTATUYECKOTO IOJIS,, MPUHIMII CYHNEPHO3ULIHH
JNEKTPUYECKUX TOJIEH, ITPU ITOM YKa3blBasl yCIOBUs IPUMEHUMOCTH 3akoHa Kynona, a
TaK)K€ MPAKTUYECKU BAXKHBIE COOTHOLIEHUS: 3aKOHbI OMa Ui ydacTKa LNy U JJIA 3a-
MKHYTOW AJIEKTpHUECKO# menu, 3akoH Jhkoyns—Jlenna, npasmna Kupxroda, 3aKoHBI
®dapanes 1715 IEKTPOIU3A);

OMHCHIBATh (PU3HUECKUE MPOLIECCHl U SIBJICHUS, UCIIOJIb3YSl BETUUYMHBI: IepeMelleHue,
CKOPOCTb, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJl, CUJIa, MOMEHT CUJIbl, JIaBJICHUE,
MOTEHIIMATbHAS SHEPrUs, KUHETUYeCKasi SHEPTusi, MeXaHU4ecKas SHeprusi, pabora cu-
JIbl, LIEHTPOCTPEMHUTENILHOE YCKOPEHHUE, CHIIA TSKECTH, CUJIa YIIPYTrOCTH, CUJIa TPEHHUS,
MOIIIHOCTh, SHEPTHUs B3aUMOJICHCTBHS Tena ¢ 3eMi€i BOMU3U e€ MOBEPXHOCTH, SHEPTHUs
ynpyroit gegopmManum Ipy>KUHbI, KOJIUYECTBO TEIUIOTHI, aOCOIIOTHAs TeMIepaTypa Te-
na, paboTa B TEpMOJMHAMUKE, BHYTPEHHSISI SHEPTHs HAealbHOTO OJJHOATOMHOTO Tasa,
paboTa uaeanbHOro ra3a, OTHOCUTENbHAs BIaXKHOCTh Bo3ayxa, KIIJI uaeansHoro Ten-
JIOBOTO JABUTIATENs; IEKTPUYECKOE TIOJIE, HANPSKEHHOCTh SJIEKTPUUECKOTO I0JI,
HaIpsHKEHHOCTH TMOJISI TOUEYHOTO 3apsA/ia WM 3apsyKeHHOTO 11apa B BaKyyMe U B M-
NIEKTPUKE, OTEHLUAN JJIEKTPOCTATHYECKOTO I0JIsI, Pa3HOCTh NOTEHLIUAJIOB, JJIEKTPO-
JBUKYILAs CUJIA, CHJIa TOKA, HAMPSKEHHE, MOIIHOCTh TOKA, JJEKTpUYEeCcKass EMKOCTb
IJIOCKOTO KOHJIEHCATOpa, CONMPOTHUBIIEHUE YYacTKa LENU C HOCIEA0BaTENbHBIM U Ia-
paJIENbHBIM COEIMHEHUEM PE3UCTOPOB, PHEPIHsl AIEKTPUUECKOIO MOJs KOHAEHCATO-
pa;

OOBSICHATE OCOOCHHOCTH MPOTEKaHUs (PU3MUECKUX SIBICHUN: MEXaHHYECKOe IBHKe-
HUE, TEIJIOBOE JBIKEHHE YacTUIl BELIeCTBAa, TEIJIOBOE PAaBHOBECHE, OPOYHOBCKOE



nBIoKeHue, nuddysus, uCapeHue, KUIeHne U KOHICHC A, IIaBICHUE U KPUCTAIIIU-
3alysl, HAIPaBJICHHOCTh TEIUIONEPENady, JJIEKTPU3ALMSA TeJl, SKBUIIOTCHIMAIBHOCTD
IIOBEPXHOCTH 3apPs’KEHHOIO ITPOBOIHUKA;

MIPOBOJUTH HCCJICIOBAHUE 3aBUCUMOCTH OJHOW (DM3MUYECKON BEIMYUHBI OT APYroH C
WCTIOJIb30BAHMEM TIPSIMBIX U3MEPEHH, IPH ATOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCH-
pOBaTh PE3yAbTATHI MOJTYYEHHOW 3aBUCUMOCTH (PH3MUECKUX BEIMYMH B BHJIE TPauKoB
¢ y4€ToM aOCOJIOTHBIX MOTPEITHOCTEH MU3MEPEHUi, J1eNaTh BBIBOJBI 110 Pe3yIbTaTaM
HCCIIE0BaHUS;

MPOBOJIUTH KOCBEHHBIE M3MEPEHUsT (PU3NYECKUX BEIMYMH, IPU ITOM BBIOMpPATH OITH-
MaJbHBIA METOJ1 U3MEPEHUS, OLIEHUBATh a0COJIOTHBIE U OTHOCUTENbHBIE TIOIPEUTHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;

IIPOBOJIUTH ONBITHl MO IPOBEPKE IPEUIOKEHHOM TMIIOTE3bl: INIAHUPOBATh JKCIEPH-
MEHT, COOMpaTh AKCHEPUMEHTAJIbHYIO YCTAHOBKY, aHAJM3MPOBATh IOJY4YEHHBIE pe-
3yJbTaThl U JI€JaTh BBIBOJ O CTaTyCEe IPEAI0KEHHOM TUITOTE3HI;

coOnrofaTh mpaBuia 0€30MacHOro TpyZa MpU MPOBEIEHUU HUCCIEIOBAHUNA B paMKax
y4eOHOT0 3KCIIEpUMEHTa, MPAKTUKyMa U y4eOHO-HCCIEI0BATEIbCKOM U MPOEKTHOM
NEeSITEeIbHOCTH C MCIIOJIb30BAaHUEM M3MEPUTEIbHBIX YCTPOICTB U J1abopaTopHOro 000-
PYlOBaHHS;

pemarh pacu€THbIe 33Ja4u C SBHO 33aJaHHOW M HESBHO 3a/laHHOM (Qu3Myeckoi Moje-
JIbI0: Ha OCHOBAHMH aHaJN3a yCIOBHUs 000CHOBBIBATH BHIOOP (PU3UUECKONU MOJIETH, OT-
Beyaromie TpeOoBaHUAM 3a/a4yM, TPUMEHSTh (GOPMYJbl, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNaThl (PU3NYECKUX TEOpPUH NpPU HCHOJIB30BAaHUU MATEeMAaTUYECKHMX METOJIOB pe-
LIEHUs 3a]1a4, MPOBOJUTH Pacy€Thl HA OCHOBAaHUU MMEIOLIMXCS JTaHHBIX, aHAJIU3UPO-
BaTh PE3yJbTAThl U KOPPEKTUPOBATH METO/IbI PEIICHUS ¢ YUETOM MOJYYEHHBIX PE3YIlb-
TaTOB;

peliaTh Ka4eCTBEHHbIE 3a/]auu, TpeOyIolre IPUMEHEHUsl 3HAaHUM U3 Pa3HbIX pa3/IesioB
Kypca (pU3MKH, a TaKKe WHTErpaliy 3HaHWM W3 JIPYTHX HPEeIMETOB €CTECTBEHHO-
Hay4HOT'O LMKJIA: BBICTPAUBATh JIOTUUECKYIO LIEMIOYKY PACCYKIAEHUHN C OMOPOil Ha U3y-
YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

HCII0JIb30BAaTh TEOPETUYECKUE 3HAHUSA 7151 00BSICHEHUSI OCHOBHBIX MPUHIIUIIOB PAOOTHI
M3MEPUTENbHBIX TPHUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MIPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKHX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE MPOILIECCOB OKPYXKAIOIIETO MHUPa, B PA3BUTHE TEXHUKU U TEXHO-
JIOTHUiA;

aHAJIM3UPOBATh U OLIEHUBATH MOCJIEICTBUS OBITOBOM M MPOU3BOJCTBEHHON JIEATEIBHO-
CTH YellOBEeKa, CBS3aHHOM ¢ (pu3MueckuMM IpoleccamMu, ¢ MO3UIMHA IKOJIOTHYECKOM
0€30I1aCHOCTH, TPEJICTABICHUN O palMOHAILHOM MPHUPOJIONONb30BaHIH, a TaKXKe pa-
3YMHOM HCIIOJIb30BaHUM JOCTHKEHUI HayKH M TEXHOJOTUHU AJIS AAJbHEHILEro pa3BU-
THS YEJIOBEYECKOro 00IIecTBa;

MIPUMEHSATH pa3IHyuHble CIOcOObl paboThl ¢ MH(opManHen HU3NIECKOTro coaepKaHus C
UCIOJIb30BAHUEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTHH, IPH 3TOM HCIIOJIB30-
BaTh COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJOTUU JUIA TOUCKA, NepepadOTKU U
NpeabsBICHUS YUeOHOH M HAy4yHO-TIOMYJISPHONW MH(POPMAaLUHU, CTPYKTYPUPOBAHUSA U
UMHTepHpeTanuu UHGOPMAIMY, MOJYYEHHON U3 Pa3InYHbIX MUCTOYHHKOB, KPUTHUECKU
aHAJM3UPOBATh IMOJIy4yaeMylo MH(GOpPMAIMIO U OLICHHWBATh €€ JIOCTOBEPHOCTh Kak Ha
OCHOBE MMEIOIIMXCS 3HaHUH, TaK ¥ Ha OCHOBE aHAJN3a HCTOUYHUKA HH(opMaIuy;



MPOSIBIATH OpPraHU3allMOHHBIC M MMO3HABATENIbHBIE YMEHHUS CAMOCTOSATEIBHOTO MPHOO-
peTeHusT HOBBIX 3HAHMU B TpoOIlecce BBINOJHEHHS TMPOEKTHBIX U y4eOHO-
HCCIIEI0BATENILCKUX PadoT;

paboTath B IpyIIe ¢ UCMOJHEHHEM PA3IMYHBIX COLMAIBHBIX POJICH, IIIAHUPOBAThH pa-
00Ty TpYNIIBI, pAIlHOHAIEHO PACHPEICIATh ASSITeIbHOCTh B HECTAHAAPTHBIX CHTYaIlH-
AX, aJJeKBaTHO OIIGHWBATh BKJIAJ Ka)KJOTO W3 YYACTHHKOB T'PYIIIBI B pPEIICHUE pac-
CMaTpUBaeMOU NpoOIEMBbI;

MPOSIBISATh MOTHBALMIO K Oyaymied npogeccuoOHaIbHON NeSTeIbHOCTH 10 CHEIHab-
HOCTSIM (PU3UKO-TEXHUIECKOTO TPOQHIISL.

K xoniy obyuenust B 11 knacce npeMETHbIE PE3YyNbTaThl HA YIIIYOJEHHOM YPOBHE JOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaAIOUIUXCS YMEHUM:

MMOHUMATh POJIb (PU3UKHA B SKOHOMHUYECKOM, TEXHOJOTUUYECKOU, COIMATIBbHON U dTHYE-
CKOM cdepax AesTeNbHOCTH YeJI0BeKa, poJib U MECTO (PM3UKU B COBPEMEHHOW Hay4yHOU
KapTUHE MHpA, POJIb aCTPOHOMHUHU B NPAKTUUYECKOM JESATENbHOCTH YeJIOBEKa M Jallb-
HEHIIeM Hay4YHO-TEXHHYECKOM PpPa3BUTHH, 3HAUEHUE ONMMCATEIbHOW, CUCTEMAaTU3Upy-
olel, 0OBSCHUTENBHON U MPOTHOCTHYECKON (DYHKUMN (U3NYECKOW TEOPHUH — DJIEK-
TPOJUHAMUKH, CIIEIUATbHON TEOPUH OTHOCUTENbHOCTH, KBAHTOBON (PU3UKHU, POJIb (hu-
3U4YECKOM Teopuu B (pOpMHpPOBaHUH MpEACTAaBIECHUN 0 GU3NYECKON KapTHHE MHUpa, Me-
CTO (PM3MYECKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPO/IE;

pa3nuyarh yCIOBUS INPUMEHHUMOCTH Mojened (pU3MUecCKHX Tell U NPOLECCOB (sBIe-
HUI): OJTHOPOJIHOE DJIEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE MOJIsl, TapMOHUYECKHE
Kosie0aHMs, MaTeMAaTUYECKUN MAasTHUK, UACAIbHBIA NPYKUHHBIM MasTHUK, FapMOHHU-
YECKHUE BOJIHBI, UACAIBHBIA KOJeOATeNbHBIN KOHTYpP, TOHKAs JMH3a, MOJEJNIeH aToMa,
aTOMHOTO 5ipa U KBAHTOBOW MOJIENIH CBETA;

pa3nuyarh ycioBuUs (FpaHULbI, 001aCTH) IPUMEHUMOCTH (U3NYECKUX 3aKOHOB, IIOHU-
MaTh BceoOLMil XxapakTep (yHIaMEeHTalIbHBIX 3aKOHOB M OTPaHMUYEHHOCTh HUCIOJIb30-
BAHHUs YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh M OOBACHATH SJIEKTPOMATHUTHBIE IIPOLIECCHI U SIBJIIEHUS, UCIIOJIb3Ys OC-
HOBHBIE ITIOJIOKEHUS M 3aKOHBl NIEKTPOJAMHAMUKUA M CIELUAJIBHON TEOPUU OTHOCH-
TEJIBHOCTH (3aKOH COXpaHEHHUs JIEKTPUUECKOro 3apsia, cuia Amiepa, cuia Jlopenua,
3aKOH AJIEKTPOMATrHUTHOW MHIyKUMH, npaBwio Jlenna, cBsazp O/1C camomHaykuuu B
JIEMEHTE NIEKTPUUYECKOU LIETIH CO CKOPOCTHIO U3MEHEHUS CUJIbI TOKA, IIOCTYJIaThl CIIe-
UATbHON TEOPUH OTHOCUTEIHHOCTH DUHINITEHHA);

aHAJIM3UPOBATh U OOBACHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, UCTIONb3YS MOJIOKEHHS
KBaHTOBOH (pu3uku (ypaBHeHHe DiHiTelHa A1 poTtodddekra, nepsblil 1 BTOPOH Mo-
crynathl bopa, mpuHIMI cooTHOIIEHUs HeonpeaenénHoctel I'eiizendepra, 3akOHbI CO-
XpaHEHUs 3apsA10BOTO0 ¥ MacCOBOTO YMCEN U DHEPTHUU B SJIEPHBIX PEAKLMSX, 3aKOH pa-
JIMOAKTUBHOIO pacraia);

OTMCHIBATH (PU3UYECKHE MPOLECCH U SABJICHMS, UCTOJb3YS BEIMUUHBI: HAPSHKEHHOCTD
IEKTPUYECKOTO TOJIS, MOTEHIMAN NIEKTPOCTaTUYECKOIO IOJIsI, Pa3HOCTh MOTEHIIMA-
JIOB, JIEKTPOJBIKYINAS CUJIA, MHAYKLIUS MAarHUTHOTO I0JIsl, MATHUTHBINA MOTOK, CUJa
Amnepa, HHIYKTUBHOCTb, JIEKTPOJABMKYILAS CHJIA CAMOMHAYKIMH, DHEPIUsl MarHuT-
HOTO MOJIsI TPOBOJHUKA C TOKOM, PEISTUBUCTCKUI UMITYJbC, TTOJIHASI SHEPT UL, SHEPTHUS



MOKOSI CBOOOIHOM YaCTHUILIBI, SHEPTHUS U UMITYJIEC (POTOHA, MACCOBOE YMCIIO U 3apsi sI-
pa, SHEeprus CBS3U SAAPa;

OOBSICHATE 0COOEHHOCTH MPOTEKaHHUA (DPU3UYECKHUX SBJICHHI: 3JEKTPOMArHUTHAs WH-
TOYKIHs, CaMOWHIYKIIUS, PE30HAHC, MHTEp(EepeHIUsT BOJH, TUDPAKIUS, IUCIEPCHUS,
MOJIHOE BHYTPEHHEE OTpakeHue, GoTodnekrpuueckuil sddext (dhotodrddekr), anbda-
u OeTa-pacmafpl siep, raMMa-u3ydeHue sjuep, GU3nIecKue MPUHIHUIBI CIIEKTPAIBHO-
ro aHaiu3a u padoThI Ja3epa;

ONpCACIIATL HAIIPAaBJICHUC WHAYKIHUHW MArHMTHOI'O IIOJIA IMPOBOAHHMKA C TOKOM, CHJIbI
Awmrniepa u cuisl Jlopenna;

CTPOHTH M300pakeHUEe, CO3AaBaEMOE IJIOCKAM 3E€pPKaJIOM, TOHKOW JIMH30HM, M pacCyH-
ThIBATh €I'0 XapaKTCPUCTHUKHU,

MNPHUMCHATE OCHOBOIIOJIAraronme aCTpOHOMHUYCCKUC INOHATHUA, TCOPUMU U 3aKOHBI JIA
aHanu3a U OOBSICHEHUS (PU3MUECKHUX MPOIECCOB, MPOUCXOIAIINX B 3BE37aX, B 3BE3M-
HBIX CHCTE€MaX, B MEXTaJIAKTHYECKON cpejie; JABUKEHUS HEOCCHBIX TeJ, IBOJIOLUU
3BE31 1 Becenennoi;

IMPOBOANUTE HCCICAOBAHHC 3aBHCHMOCTEHN q)HSquCKI/IX BCJINMYHUH C HCIIOJIb30BAHUEM
MPSIMBIX U3MEPEHUM, IPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHPOBAThH PE3YIbTATHI
MOJTYYCHHON 3aBUCHUMOCTH (PU3MUECKHX BEJIMYMH B BUAC TpadukoB ¢ yudé€Tom abco-
JIFOTHBIX HOFpeIHHOCTeI\/'I I/ISMepeHHﬁ, ACJIAaTh BBIBOJBI IO PE3yIbTaTaM HCCICI0BAHMA,
MIPOBOJIUTH KOCBEHHBIC M3MEPEHUsST (PU3NUECKUX BEIUYMH, TIPU ATOM BBIOMPATH OMTH-
MaJIbHBIF METO]T U3MEPEHUS, OIICHUBATh a0COJIIOTHBIE U OTHOCUTEILHBIE TIOTPEITHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPCHHUH;

MIPOBOJIUTH OTIBITHI MO TPOBEPKE TMPEITIOKESHHOW THUIOTE3bI: TUIAHUPOBATH JKCIICPH-
MEHT, COOMpAaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3MPOBATh MOJYYECHHBIC pe-
3YJIBTATHI M JIEJIaTh BHIBOJI O CTATyCE MPEATI0KEHHON TUIIOTE3HI,

OIIHMCBHIBATH METO/IbI MOJyYCHHUSI HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUN;

coOuoaTh npaBuiia 0€30MacHOTO TPyJa MPH MPOBEICHUH WCCIEIOBAHWIA B paMKax
y4eOHOTO SKCIIEPUMEHTA, NMPAaKTUKyMa M Y4eOHO-HUCCIIE0BATEILCKOW W TPOCKTHOM
JESTEIBHOCTH C UCIOJIh30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1a0OPaTOPHOTO 000-
pyAOBaHUS;

pemaTh pacu€THbIC 3a7ayil C SIBHO 33JJaHHOW M HESBHO 3aJaHHOW (pU3MUECKOW MOJie-
JbIO: Ha OCHOBAaHWU aHAJIM3a YCIOBUS BBIOMPATh (PU3MUECKUE MOJIECIH, OTBEYAIOIIHNE
TpeOOBAaHUAM 3aJay¥, IPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJIAThI
(U3NYECKUX TEOPU TPU UCIIOJIB30BAHUM MAaTEMAaTHYECKHX METOJOB PELICHHS 33jad,
MPOBOJIUTH PACUYEThl HA OCHOBAaHUM UMCIOIIUXCS TAaHHBIX, aHAJTHU3UPOBATh PE3YJIbTAThI
U KOPPEKTUPOBATh METO/Ibl PELICHUS C YUETOM MOJTYUYEHHBIX PE3yIbTaTOB;

pemaTh KaueCTBEHHbIE 33aJauu, TpeOyrolue MpUMEHEHHsI 3HaHUH U3 pPa3HbIX pa3/ieioB
Kypca (H3UKH, a TakKe MHTErpaluy 3HAaHUM W3 JAPYruX MHpeAMETOB €CTECTBEHHO-
HAy4YHOT'O LIMKJIA: BBICTPAWBATh JOTMUYECKYIO LIEMIOYKY PacCyX/I€HHUI ¢ onopoil Ha u3y-
YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBICHUS;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUSA JUISl OObSICHEHUS OCHOBHBIX MPUHIIUIIOB pabOThHI
M3MEPUTENIbHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOANUTH IMPUMEPHI BKJIaJa POCCUMCKUX U 3apYOEkKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B 00BSCHEHHE MPOLIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHE TEXHUKU M TEXHO-
JIOTHUH;



® aHaJIM3UPOBATHh M OLICHUBATH MOCIEICTBUS OBITOBON M MPOU3BOACTBEHHOMN JCSITEIHHO-
CTH YeJIOBEeKa, CBS3aHHOM C (PpU3MUYECKHMMHM IpoIeccaMH, C MO3UIMHA SKOJIOTHYECKOM
0€30MacHOCTH, TPEJCTABICHUN O palIOHATHHOM MPUPOJIONIOIB30BAHUH, a TAKXKE Pa-
3YMHOM HCIMOJIb30BAHUM JIOCTHKCHUN HAYKH M TE€XHOJIOTUW ISl JAJIbHEUILETO pa3BU-
THS YEJI0BEYECKOro 00IIeCTBa;

® PUMEHSATH PA3IMYHBIC CIIOCOOBI paboThl ¢ nHpOpManuel GU3NIECKOTO CONCPIKAHUS C
HCIIOJIb30BAHNEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJOTHH, PU 3TOM HCIIOJIb30-
BaTh COBpPEMEHHbIE HWH(POPMAIMOHHBIE TEXHOJOTHUU I TIOMCKA, MEpepadOTKu H
MPEeIbSIBICHUS YICOHOH W HAYYHO-TIONMYJISPHOW WHMOPMALUU, CTPYKTYPUPOBAHUS H
WHTEpIpeTauu UHPOPMAIIUY, TOTYYEHHON W3 Pa3MUYHBIX UCTOYHUKOB, KPUTHUECKU
aHAIM3UPOBATH TMOJTYYaeMyI0 WH(MOPMALMIO U OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIOIINXCS 3HAaHUM, TaK ¥ HA OCHOBE aHAIM3a UCTOYHHUKA HH(OPMAIIUH;

® TIPOSIBJISITH OPraHU3AIMOHHBIEC W TO3HABATEIbHBIE YMEHHS CaMOCTOSITEILHOTO TPHOO-
peTeHuss HOBBIX 3HAHUM B TIPOLIECCE BBHIMOJHEHUS TPOCKTHBIX H  y4eOHO-
HCCTIEI0BATEIBCKUX padoT;

e paboTaTh B IPYIE C UCTIOJHEHUEM PA3IUYHBIX COIMATIBHBIX POJIEH, MIIaHUPOBATh pa-
00Ty TpyIIBI, PAITMOHAIBHO PACTIPEEIATh ACSITEIBHOCTh B HECTAHIAPTHBIX CUTYaIlH-
X, aJCKBATHO OIIEHMBATh BKJIAJ KaXXJIOTO M3 YYaCTHUKOB TPYIIBI B pEHICHHE pac-
cMaTpUBaeMoi MpoOIeMbl;

® MPOSBJISTh MOTUBALIMIO K Oyayuieil mpodeccuoHalIbHON NeSTENIbHOCTH O CIenraib-
HOCTSIM (PU3UKO-TEXHHUUECKOTO TIPO(HIISL.

BOCIIUTATEJBHASA AESATEJBHOCTb YUUTEJISI HA YPOKAX MO MPEJ-
METY «®U3UKA» IPEANOJIATAET CJEAYIOUEE:

* YCTaHOBJICHUE JIOBEPUTEIHHBIX OTHOIICHUH MEXKIy YUUTEIIEM U €r0 YYeHHKaMH, CIoco0-
CTBYIOIIMX ITO3UTUBHOMY BOCIPHUATHIO yYaIlUMUCS TPEOOBaHUN M MPOCHO yUHUTEINs, IPHUBIIEYE-
HUIO UX BHUMaHHs K 00CY)KIaeMoil Ha ypoke MH(OpMaIuK, aKTUBU3AIlUN UX TO3HABATEIHLHOU
JeSTEIbHOCTH,

* MOOY)K/JICHUE YYCHHKOB COOJIIO/IaTh HA YPOKE OOIICTIPHHSATHIC HOPMBI ITOBEIICHHSI, TTPABH-
Ja OOIIEHMsI CO CTapIIMMH (YYUTEISIMH) U CBEPCTHHUKAMH (yUYCHUKAMH), TPUHITUIBI Y9eOHOU
JMCUUIUIMHBI U CAMOOPTaHU3aI|H, TIPUBJICUYCHHE BHUMAHUS K HOPMaM MOBEJICHUS U MOPAJIbHBIM
LEHHOCTSIM KYJIbTYPBI CTPaH U3y4aeMOTO S3bIKa;

* IPUBJICYCHUEC BHUMAHHS YYCHHKOB K IIEGHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha YpOKax siBJe-
HUH, OpraHu3anus uX padoThl ¢ MOJY4aeMO Ha YpOKE COLMAIbHO 3HAYMMOW MH(pOpMAIMen —
WHUIIMUPOBAHUE €€ OOCYXJICHUS, BBICKAa3bIBAaHHS YUYAIUMHUCS CBOETO MHEHHS IO €€ IMOBOY,
BBIPAOOTKHU CBOETO K HEW OTHOIIICHUS;

* HCIIOJIH30BaHKME BOCITUTATENHLHBIX BO3MOKHOCTEH CO/Iep KaHUs yueOHOT 0 MpeIMeTa Yepes
JIEMOHCTpAIIMIO JIETSM MPUMEPOB OTBETCTBEHHOTO, TPAXKJAAHCKOTO MOBEICHUS, MPOSBICHUS Ye-
JIOBEKOJIIOOUS U JOOPOCEPICUHOCTH, Yepe3 MoJ00p COOTBETCTBYIOIIUX TEKCTOB Ul YTCHUS, 3a-
Ja4 JUis perieHusl, MpoOIeMHBIX CUTyallui JUist 0OCYK/I€HHUs B Kiacce, BOCIUTAaHHE TOJIEPAaHTHO-
r'0 OTHOIICHHUS K JIPYTOi KYIbType U €€ 0COOEHHOCTSM;

* IPUMEHEHHE HA YPOKE MHTEPAKTUBHBIX (OPM PaOOTHI YUAITUXCS:

- UHTEIUICKTYalIbHBIX UTP, CTUMYIHPYIOIIUX MO3HABATEIHHYI0O MOTHUBAIMIO YUYEHUKOB;
JTUIaKTUYECKOTO TeaTpa, Te MOJydeHHbIE Ha YPOKE 3HAHUSI OOBITPHIBAIOTCS B T€ATPAIbHBIX IO-
CTaHOBKAaX;



- JIMCKYCCHUH, KOTOpbIE MAIOT YYallMMCS BO3MOXKHOCTb MPHUOOPECTH OMBIT BEJCHUS KOH-
CTPYKTUBHOTO JMAJIOra;

- TPYNIOBOM pabOTHI WK PabOTHI B Mapax, KOTOPbIE ydaT 00yJaroImuxcss KOMaHIHOH pa-
00Te 1 B3aUMOJICHCTBUIO C IPYTUMU JE€THMU;

¢ BKIIIOYCHHEC B YPOK UI'POBBIX IPOLCAYP, KOTOPBIC IMMOMOIarOT MOAACPKATH MOTHBALIUIO
I[eTef/'I K MOJYUYCHHUIO 3H3.HPII>1, HaJIAXKUBAHHUIO MO3UTUBHBIX MEKINYHOCTHLIX OTHOIIEHUN B KJIac-
ce, IOMOTAIOT YCTaHOBJICHHUIO JTOOPOKEIATEIHONH aTMOC(EphI BO BpeMsI YpOKa;

* UHULIMMPOBAHUE U TIOJIEPHKKA MCCIIEOBATEIBCKON AEITEILHOCTH 00yJaIOUXCs B paM-
Kax pcaiM3allui UMW WHAUBUAYAJIbHBIX W I'PYHNIIOBBIX HUCCICAOBATCIIbCKUX IMPOCKTOB, YTO HAaCT
IIKOJIBHUKAM BO3MOKHOCTbH HpI/I06p€CTI/I HaBBbIK CaAMOCTOSATCIBHOTO PCIICHHA TGOpGTH'—IGCKOﬁ
poOeMbl, HaBbIK T€HEPUPOBAHUS U OPOPMIIEHUSI COOCTBEHHBIX WM, HABBIK YBAaXKUTEIHLHOTO
OTHOIICHUA K YYKHUM HUACAM, O(l)OpMJ'IeHHBIM B pa60Tax Apyrux I/ICCJ'IC)IOB&TCJ'IGﬁ, HaBBbIK HY6-
JINYHOTO BBICTYIUJIEHUS TEpENl ay[IUTOPUEH, apryMEHTUPOBAHUS M OTCTAMBAHUSI CBOEH TOYKH
3peHusl.

OcymiecTBIsIETCS Yepes:

Ha pecuonansnom, MyRuyunanibHOM u 6CepOCCUIiCKOM YpogHe:

® Yy4JaCTHC B NPCIMETHBIX OJIMMIIMaaax (O'—IHBIX u SanHBIX), MNPpEAMETHBIX KOHKYpCax,
Hay4YHO-TIPAKTUYECKUX KOH(DEPEHIHIX, COPEBHOBAHMSIX.

Ha ypoene kopnyca:

e creuuanbHO pa3paboTaHHbBIC 3aHATUS — COOBITUIMHBIE YPOKH, MOCBALICHHBIE HCTOPUYE-
CKUM JlaTaM U COOBITUSIM, OHJIAWH-IKCKYPCUU KOTOPBIE, PACUIUPSIOT 00pa3oBaTelbHOE
MIPOCTPAHCTBO MPEIMETA, BOCIIUTHIBAIOT YBAKEHUE K UCTOPUUYECKUM JIMYHOCTSAM, JIOASIM
HayKH, JTI000Bb K IPEKPACHOMY, K MPUPO/JIE, K POJAHOMY Kparo;

® 3HAKOMCTBO C Pa3JIMYHBIMU JTOCTHKEHUSIMU HAyKU U TEXHUKH, 00CYKIEHHE dKOJIOTHYe-
CKUX Mpo0JeM, UccaeI0BaHus U BHECEHHUE MTPEIOAKEHHI 10 MUPOYCTPONCTBY;

e [poBeleHUE Y4eOHBIX (OJUMIIHNA/IbI, 3aHUMATENIbHBIE YPOKH U MSTUMUHYTKH, YPOK - Jie-
JI0Basi Urpa, ypoK — IyTEIIeCTBHE, YPOK MacTep-KJIacc, YpOK-HCCIeoBaHUE U JIp.) U
y4eOHO-pa3BIeKaTeIbHbIX, CIIOPTUBHBIX MeponpusiTuil (koHKypc-urpa «lIpeamerHbrit
KpoccBOpa», TypHUp «CBOsI Urpa», BUKTOPUHBL, JUTEpATypHash KOMIIO3HIIMS, KOHKYpC
ra3eT ¥ pUCyHKOB, SKCKypCHS U JIp.);

® ICIIOJIb30BaHHE BH3YaJIbHBIX O0pPa30B (MPEAMETHO-ICTETUYECKOW Cpebl, HaIIsIHas
aruTanys IIKOJbHBIX CTEHIOB, NMPEIMETHON HaNpaBJICHHOCTHU, COBMECTHO MPOU3BOJIH-
MbI€ BHICOPOJIUKH [0 TEMaM ypPOKa);

® ydacTue MeAaroroB-npeaMeTHukoB B CoBeTe MpoQuIakTUKe M0 BOIPOCaM HEyCeBaro-
X OOYyYaroUIUXCsl C LEeNBI0 COBMECTHOTO COCTaBIICHUS IJIaHA JIMKBUAALMU aKaJleMU-
YEeCKOU 3aJI0JIKEHHOCTH 110 TIPEeIMETaMm;

y4acTHE TMearoroB-MpeAMETHUKOB B POJAUTEIHCKUX COOPAHUSIX yIEOHBIX OTJEICHUN



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnen 1. HAYUHBIN METO/I TIO3HAHMS ITPUPO/IbI
1.1 HayuyHb1ii MeTO1 MO3HAHUS IPUPO LI 6 bubmorexa HOK
' oA A PHpoa https://m.edso0.ru/f16b68d7
Hroro mo pazgeny 6
Pazngen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 10 1
HHeMaTika https://m.eds00.ru/f16b68d7
bu6mmoreka [IOK
22 | Nmamika 10 https://m.eds00.ru/f16b68d7
. bu6mmoreka [JOK
2.3 Cratuia TBEpAOTO TENA > ! https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHbBI COXpAaHEHHUSI B MEXaHUKE 10 1 https-//m.edsoo.ru/f16b68d7
Hroro no pazgeny 35
Pazngen 3. MOJIEKYJISIPHASLI ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKHHETHYECKON TEOPHUHU 15 1 bubmorexa HOK
' YIBP P https://m.edsoo.ru/f16b68d7
b K
3.2 TepmoauHamuka. TerioBsie MallIMHbI 20 1 nommorexa O

https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

Arperartsble cocTosiHUS BelecTBa. da3oBbie

bubmuoreka [JOK

3.3 14
IIEpPEX0/IbI https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Paznea 4. DJJIEKTPOJANHAMUKA
bubmmoreka [{OK
41 Onexrpurieckoe nore 24 https://m.edsoo.ru/f16b68d7
. . bubnuotexa [JOK
4.2 [TocTOSIHHBIN 2IEKTPUYECKUN TOK 24 hitps://m.edsoo.ru/f16b68d7
43 T 6 bubmmoreka [IOK
' OICH B Pasiitiibmx cpesax https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Paznen 5. ®U3HUYECKHWIN MPAKTUKYM
. bu6mmoreka [IOK
1 PHSHICCKHT MpaKTHIyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 16
bu6mmoreka [JOK
Pesepetioe Bpens 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC

KoauuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Paznea 1. 9JIEKTPOJINHAMUKA
bubmmoreka [{OK
1.1 M 14
ATHITHOE HOTE https://m.eds00.ru/39859¢f1
bu6moreka [IOK
1.2 1 1
IICKTPOMATHHTHAS HHAYKIHS 3 https://m.edsoo.ru/39859¢f1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [IOK
2.1 MexaHnudeckue KojeOaHus 10 hitps-//m.cdsoo.ru/39859¢f1
bu6mmoreka [IOK
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 https-//m.eds0o.ru/39859%f1
)3 MexaHW4ecKUe U JIEKTPOMArHuTHbBIC 10 1 bubmuorexka [JOK
' BOJIHBI https://m.edsoo.ru/39859¢f1
bu6mmoreka [JOK
24 25 1
Orrritka https://m.eds00.ru/39859f1
Wroro no pazgeny 60

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

3.1

Ocuosel CTO

5

1

bu6mmoreka [JOK
https://m.edsoo.ru/39859ef1

Hroro no pasaeny
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Pa3znen 4. KBAHTOBAS ®U3UKA
bubmuoreka [JOK
4.1 K - 7 1
OPTYCKYIFIPHO-BOTHOBO AYATHSM > https://m.eds00.ru/39859f1
bubmmoreka [{OK
4.2 (6))
13HKa aroMa > https://m.eds00.ru/39859f1
43 ®u3uKa aTOMHOTO S1pa U JIEMEHTapHbBIX 5 bubnuorexa [JOK
' YaCTHI] https://m.edsoo.ru/39859ef1
Hroro no pazgeny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
A 12
5 DneMEeHThl aCTPOHOMHUU U aCTPOPHU3UKU hitps-//m.edsoo.ru/39859f1
Hroro no pazneny 12
Paznen 6. ®U3HUYECKHAIN MPAKTUKYM
. bu6mmoreka [IOK
61 DH3MHCCKH MpAKTIRyM 16 16 https://m.eds00.ru/39859f1
Hroro mo pazgeny 16
Pazgen 7. OBOBIIAIOHIEE TIOBTOPEHHUE
Cucremaru3zanus 1 0000IICHUE TIPEIMET-
HOTO COJIEpKaHUS U OMbITA JAATEIHHOCTH, bubnuoreka [JOK
7.1 N 15
MPUOOPETEHHOTO MPU U3yYEHUH Kypca du- https://m.edsoo.ru/39859¢f1
3uku 10 — 11 kiaccoB
Hroro no paszneny 15
bu6nmnoreka [JOK
PesepBHOE Bpems 10

https://m.edsoo.ru/39859¢f1
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OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAM-
ME

170

16




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koun4yecTBo yacos DJIeKTPOHHBbIE HU(PPOBHIE
Ne P unpp JonosHUTEIbHAS
Tema ypoka o0pa3zoBaTte/ibHbIE
n/n Bcero uHopmanus
pecypchl
| ®duszrka — pyHaaMeHTaJIbHas Hayka O pUpo- | bubnuoreka [JOK crp.5-11
ne.OxpaHna Tpy/Ja B kKabuHetre PU3nKu https://m.edsoo.ru/1beef346 | mnOBTOPUTH
) Hay4nblit MeTO1 TO3HAHUS U METO/IbI UCCIIe- | bubnuotexa [JOK OxpaHna Tpyna B
JOBaHUs (PU3NUECKUX SIBJICHUM https://m.edsoo.ru/3a7fde29 | xabunere Ppu3UKU
DKCIEPUMEHT U TEOPHS B MPOLIECCE TOZHAHUS MMOBTOPUTH MPOW-
; P e P B 1P 0 | Bu6morexa 1[OK pHTh 1P
npupoiel. Habmronenne u sxcriepuMent B (pu- JIEHHBIN MaTepHa
pup P https://m.edsoo.ru/34c49931 P
3UKE 3a 9 kiace
MTOBTOPUTH MPOK-
4 C 5 o | bubnuoteka [JOK pv P
OCcOOBI U3MepeHust GU3NYECKUX BETUUHH JCHHBIA MaTepuan
P https://m.edsoo.ru/ca2def03 P
3a 9 kiace
MTOBTOPUTH NPOK-
AOCOTIOTHASI U OTHOCHUTEIbHAS TTOTPEUTHOCTH bu6mmoreka [IOK pv p
5 . 1 JCHHBIA MaTepuan
M3MEpeHUH (PU3NUECKUX BEIMYNH https://m.edsoo.ru/7f18fda3
3a 9 knacc
MopenupoBanue B pusuke. Poiab u mecto ¢u- .
. . MOBTOPUTH MPOii-
3UKU B OPMUPOBAHUN COBPEMEHHON HAYIHOU bubnuorexa [JOK .
6 . 1 JICHHBIN MaTepua
KapTUHBI MUpPA, B MPAKTUYECKOU €SI TEIHbHOCTH https://m.edsoo.ru/eabbded 1
. 3a 9 Kiacc
Toei
Mexanuyeckoe nBuxkeHue. Cucrema oTcuera.
bubnuorexa [JOK
7 OTHOCHUTEIBHOCTh MEXaHUUECKOT'O JBIDKEHUS. 1 §1
https://m.edsoo.ru/e9a52{02
[Ipsimas 1 oOpaTHas 3a7]a41 MEXaHUKH
2 Pannyc-BexTop MaTepualbHON TOYKH, €TO 1 bubnuorexa LIOK §2

IMpOCKOHUU HAa OCHU KOOPAUHAT. TpaeKTOpI/IH.

https://m.edsoo.ru/30al108a5
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[Tepemenienue. Cxopoctb. VX mpoekiuu Ha
OCH KOOPJIMHAT

PaBHOMEpPHOE IPAMONIMHENHOE IBUKECHHE.

9 I'padmyeckoe onucanre paBHOMEPHOTO bubmiorexa LIOK §3
WYECKOE OMUCAHNE PABHOMEPHOTO TIpsi-
P . P P p https://m.edsoo.ru/89ba7190
MOJIMHEHHOTO JABUKECHUS
CrnoxeHue nepeMenieHnit u ckopocteil. Perre- bubnuotexa [JOK §5-6, 3amaun Ha
10
HUE 3a/1a4 https://m.edsoo.ru/761d18aa | ctp. 26
HepaBHoMepHoe nBmxeHne. MrHOBEHHas! CKO-
11 of V¢ : e g [IpssmonuHeitHOE e Bubnmorexa LHOK §11
Tb. Yckopenue. [IpsmonnHeiiHOe qBUKE-
P P P A https://m.edsoo.ru/a99549a7
HUE C MOCTOSIHHBIM YCKOPEHHEM
2 I'paduaeckoe onucanre MpSIMOTUHEHHOTO bubnuotexa [JOK §12
JBUKEHUSI C TOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoboaHoe masienne. Y cKkopeHue cBOOOTHOTO
13 ajie ; 3a 22 oc oop ar, ¢ oﬂoc bubnmorexa LOK 813
najieHust. 3aBUCUMOCTb K MHAT, CK TH,
! b P https://m.edsoo.ru/f738109¢
YCKOpPEHUs OT BPEMEHU U UX rpaduku
14 JIBmxeHue Tesna, OpoIIeHHOTO MO YTIIOM K bubnuoteka [JOK §14
TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiitHoe npuxenue. [[Brxenue mo
. MOATOTOBUTHCS
OKPY)KHOCTH. YTJIOBasi U IMHEWHAs! CKOPOCTb. bubnuorexa [JOK .
15 KOHTPOJIBHOM
[Tepuon u wacrora. LleHTpocTpeMuTenbHOE U https://m.edsoo.ru/33196fbe AGore
MIOJIHOE YCKOPEHHUE P
MOBTOPUTH
16 KontponbHas padota o teme "Kunemaruka" bubmuorexa IOK poit I;HHBIﬁ
P P https://m.edsoo.ru/1242f32e¢ pon
MaTepuan
[IepBeiif 3akoH Herotona. MHepumanbHble cu-
17 P st T1 P bubnuorexa [JOK §14-17
cTeMbl oTcuéta. [ [puHIMI OTHOCUTENBHOCTH -17 moBTOPUTH
pH . https://m.edsoo.ru/5a9e4a64 P
lNanunes. HennepuumanbHble CUCTEMBI OTCUETA
18 Cuna. PaBHozeicTByromas cuiia. Bropoii 3a- bubnuorexa LIOK §17-20
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koH HrroTona. Macca

https://m.edsoo.ru/141d3837

. . bubmunoreka LIOK
19 B3aumoneiictBue ten. Tperuit 3akon Herotona https://m.cdsoo.ru/57dbas05 §21
20 [Ipunnun cynepno3unuu cuil. Pemenue 3aqau bubnuoreka [JOK §22
Ha IpUMeHeHue 3akoHoB HproToHa https://m.edsoo.ru/bdf997fb
3aKOH BCEMHPHOTO TATOTCHUS. JKBUBAJICHT- bubnuotexa [JOK
21 . . §28-29
HOCTb I'PaBUTALIMOHHOW U MTHEPTHOM MaccChl https://m.edsoo.ru/9aba2b0a
2 Cuna TsKeCTH U yCKOpeHHUe CBOOOIHOTO Ta- bu6mmoreka [IOK §30 3amaun mmocie
JCHUS https://m.edsoo.ru/22757126 | mnaparpada
BIDKCHHE HEOECHBIX TEJT U X UCKYCCTBEH-
23 gmx cnyTHHUKOB. [lepBas KOCMquciaﬂ CKO- bubmiorexa LIOK §25-26, 31-33
https://m.edsoo.ru/11abfa0a
pocTtsk. 3akonbl Kemiepa
bu6mmoreka [IOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena hitps://m.cdsoo.ru/0ac2cd84 §34-35
Cuna tpenus. [Ipupoaa u BUIbI CUIT TPEHUS. bubnuoreka [JOK
25 JIBI>KEeHHE B )KUJIKOCTH U Ta3e C yIETOM CHITBI https://m.edsoo.ru/1fa86499 §36
COTIPOTHUBIICHUSI CPEIBI https://m.eds0o0.ru/2cb29676
26 Hasnenue. ['mapocrarnueckoe gaBienue. Cu- bu6mmoreka [IOK §53-54
Jla Apxumena https://m.edsoo.ru/a28aa7ad
AoGcoroTHO TBepaoe Teno. [loctynarenbHoe u bubnuoreia HOK bubano-
27 BpalllaTeIbHOE JIBH)KCHHE TBEPJIOTO Teia reta LIOK 351-52
https://m.edsoo.ru/2b95d57e
)3 MOMEHT CHJIbI OTHOCHTEIIBHO OCH BPAILICHUS. bubnuorexa [JOK §48-50
[Tneyvo cumsl https://m.edsoo0.ru/653d3459
CrnosxeHue CHll, IPUIOKEHHBIX K TBEPIOM
29 teny. LleHTp T}I)Kel:;TI/I Tena. yCJ‘IOBI/I}Ip;[aBH}(I)Be— bubamorexa LIOK §48-50
https://m.edsoo.ru/9aa79a7d
cHsl TBEpIOro Teja. Buabl paBHOBeCcHs
30 Pemenue 3amau bubmuorexa [JOK MOJATOTOBUTHCS
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https://m.edsoo.ru/dclcaacO | KOHTpOJIBHOM
pabote
MTOBTOPHUTh
31 KonTpomnsHas padora no Teme "JlmHamuka. bubnuotexa [JOK . P .
IIPOM ICHHBIN
Cratuka TBepaoro Tena" https://m.edsoo.ru/9f5a574c P
MaTepHa
NMnynsc MmaTeprabHOW TOYKHU, CUCTEMBI Ma-
TepHalibHbIX TOueK. LleHTp Macc cucteMsl Ma- bubnuoreka [JOK
32 §38
TepHaJIbHBIX TOUEeK. Teopema 0 ABMKEHUU https://m.edsoo.ru/4bb8294b
LIEHTpa Macc
HNMnynbC CHITBI M U3MEHEHUE UMITYJIbCa Tela.
33 3a 0y cOXpaHe ca Peay oe bubnmorexa LHOK §39
KOH COXpaHEHHs UMITYJbCa. KTHBH
P Y https://m.edsoo.ru/13f0a221
JIBIDKEHHE
MoMeHT uMmyJibca MaTeprUalbHON TOYKHU.
34 IIpencraBne ye 0 co ape OMEHTa Bubnmorexa LOK §39-38 moBTO
TaBJICHU XpaHeHUH MOMEHTA UM- -38 moBTOpPUTH
pet P https:/m.edsoo.ru/d6532eb9 P
MyJIbCa B IIEHTPAIBHBIX MMOJISIX
35 PerIeHIe 3ama bu6mmoreka [IOK HOMEpa 3aja4 B
IEHU q
a https://m.edsoo0.ru/f7706d63 TeTpaau
PaboTa cuibl Ha MajJOM M Ha KOHEYHOM TIepe-
36 erre I'paduaeckoe mpe CHHE . bubamorexa LHOK §40
MemeHu. ['padudeckoe npeacraBiaeHue pa-
B P pea P https:/m.edso0.ru/913974¢7
00THI CHJIBI. MOIIIHOCTH CHJIBI
Kunernueckas sueprus. Teopema 00 n3meHe-
37 up p . bu6mmoreka [IOK §41-43
HUM KUHETHYECKOM SHEPTUU MaTepPHAIbHON -
P P https://m.edsoo.ru/9aSe2e74
TOYKH
[ToTeHnanbHbIC ¥ HETIOTEHIIMALHBIE CHIIBI.
18 H i BH bubnuorexa [JOK §44-45
OTCHIMaNIbHAs dHeprus. Bropas -
i P P https://m.edsoo.ru/554bafcc
KOCMUYECKasi CKOPOCTh
39 Tpetbs kocMudeckasi ckopocTb. CBsi3b pabOTHI bubnuoreka [JOK §31-32

HCIMMOTCHIMAJIBHBIX CHUJI C U©BMCHCHUEM MCXa-

https://m.edsoo.ru/f57b4e01
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HUYECKOM dHEPruu CUCTEMBI TEJl. 3aKOH
COXPAaHEHHUSI MEXAaHUYECKOH 3HEpPTUn

Yupyrue u Heynpyrue CTOJIKHOBEHUS. Y paB- bubnuoreka [JOK HOHFOTOBHTBUCH
40 . KOHTPOJIBHOM
HeHue bepHymu 118 uaeasbHOM KUAKOCTH https://m.edsoo.ru/f30f43b6 paGore
A1 KonTponbHas pabora no teme "3akoHbI co- bubnuoreka [JOK EO:;IOI; I:IE;HZ
XpaHEHUs B MexaHuke" https://m.edsoo.ru/474e7c4a POt
Marepuail
P i .
o | o e s
) Y- https://m.edsoo.ru/b0a4445f
bpoyHOBCKOE ABMXKEHUE
C 0
5 ten Xapaxtep Asmixemun 1 mamoscicrann bbmorera LIOK 457
- 48P pA A https://m.edsoo.ru/c44d02e2
YacTHUIl BEIIeCTBA
M .
44 K: CcaencpasMZpL;y ogelg;c(iTOMzB) bubmiorexa LIOK §58
PITHBCTRO BEIECTRE. ZIOCTOMIHAA https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temnepartypa. TemioBoe paBHoBecue. [lIkana bubnuorexa [JOK §58-59
Henscns https://m.edso0.ru/0070d493
bu6moreka [IOK HOMeEpa 3a7a4 B
46 P
CHicHHe saAad https://m.edsoo.ru/1531abasS | TteTpaau
bubnuorexa [JOK
47 nu ira3. I’ 66
AICAIBHBI Ta3. & aS0BBIC SAOHE! https://m.edsoo.ru/1deb2367 3
43 VYpaBuenue Menneneena-Kinanelipona. Pemie- bubmuoreka [IOK §67
HHUE 3a1a4 https://m.edsoo.ru/8d12¢c328
bu6mmoreka [IOK
4 A . 68
9 OcoutoTHas TeMieparypa. 3akoH JlanbToHa https://m.edsoo.ru/14e02d 1f §
50 N3onponeccel B MA€aIbHOM Tra3e ¢ IOCTOSH- bubmmoreka [JOK §69
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HBIM KOJIMYCCTBOM BCIICCTBA

https://m.edsoo.ru/68878d51

I'padmyeckoe mpepcTaBaeHNE H30MPOILIECCOB: bubmunoreka LIOK
51 §70
M30TEepMa, U30X0pa, u300apa https://m.edsoo.ru/1344327b
bubmnoreka LIOK
52 OcHoBHoe ypaBaenue MKT 71
P https://m.edsoo.ru/c8094721 3
53 PelIerie 3ama bubmnoreka LIOK HOMEpa 3aja4 B
IIEHKE 3a1a4
https://m.edsoo.ru/10265a05 | TeTpagu
CBs13b a0COTIOTHON TeMIepaTypbl TEPMOIH-
HaMHYECKOU CHUCTEMBI CO CpelHEell KHHEeTHYe- HOMeEpa 3aJa4d B
54 . Ny peat https://m.edsoo.ru/c38af875 pa 3ail
CKOM SHEPTUEH MOCTYMATEeIbHOTO TETIOBOTO TeTpaau
JIBIDKEHUS €€ YaCTHIL
. IIOATOTOBUTHCS
55 O00011IeHne U cUCTEMATH3alMs 3HAHUHA 110 Te- bu6moreka [IOK 021 N
KOHTPOJBHOI
me "OcuoBer MKT" https://m.edsoo.ru/09d12{d8 P
pabote
IMOBTOPHUTH
56 KontponbsHnas pabora no teme "OcnoBsr MKT" bubmotexa OK ol I()e 7
HTPOIbHAs Ta IO TEM HOBBI PO IEHHBIN
P P https://m.edsoo.ru/13adad59 pouaL
Marepuail
TepMoauHamMuyeckas cucrema. 3alanue
BHemHuX ycnoBuit juist TJI cuctembl. Baeni-
HHE ¥ BHYTpeHHUE napameTpsl. [lapamerpsl bubnuorexa [JOK
57 §69
TJI cuctemsbl Kak CpeIHHE 3HAUCHUS BEJIMYHH, https://m.edsoo.ru/5{8d38a3
OTIMCBIBAIOIIUX €€ HA MUKPOCKOITMYECKOM
ypOBHE
Hynesoe nauano repmogunaMuku. CaMoIpo-
53 Y P J"IFI[ P bubmuoreka [JOK §70
HW3BOJIbHAS PEJIaKCaLUs CHUCTEMBI K TEIIO-
p H https://m.edsoo.ru/8ec512{0
BOMY PaBHOBECHIO
59 Monenb uieanbHOro ra3a B TepMOJINHAMUKE. bu6mmoreka [IOK §71

YcnoBus NMPpUMEHUMOCTU 3TOM MO

https://m.eds00.ru/29355001
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YpaBHenue MeneneeBa-Kiamneliposa u Bbl-

bubmunoreka LIOK

60 pakeHHe JUid BHYTPEHHEN 3Hepruu https://m.edsoo.ru/bal178d0 372
BeIpaxxenue 11 BHyTpEHHEN S3HEPTUU OJHO-
61 aTOMHOT0 MJICAIFHOTO Ta3a. bu6mmoreka [IOK §73
KBazucrarnueckue u HeCTaTHIECKUE https://m.edsoo.ru/ac5cacl5
MIPOIIECCHI
DnemeHTapHas paboTa B TEpMOIMHAMUKE.
62 BI)I‘H/ICJ'ICHI;C pa%on)l 1o rplzubniy mpoiiecca Ha bubnuoreia LOK §74
https://m.edsoo.ru/741d5738
pV-nuarpamme
Termonepenaya Kak croco0 U3MEHEHHS BHYT-
63 peHHen 3]§{ezfl)rm1 T/l cuctemsl 6e3 COBepIHe}I]{TI/ISI bubmiorexa LIOK §75
https://m.edsoo.ru/3d734561
paboThI
MTOBTOPHUTH
64 KonBekuus, TEmIonpoBOIHOCTb, U3TYYEHUE bubmorexa [IOK npoﬁnl;HHblﬁ
’ ’ https://m.edsoo.ru/157b54cd
Marepuail
KoanuectBo Temnotsl. TennoéMKOCTh Tea.
65 VY nenbpHas ¥ MOJISIpHAS TETJIOEMKOCTH BelIle- bubmorexa [IOK §77
https://m.edsoo.ru/7ba67355
CTBa. YeNbHAs TEIUIOTA CrOPaHUs TOTUIMBA
66 Pacu€t xonuuecTBa TEMIOTHI PU TEIUIONEPE- bubnuorexa [JOK §78
naue https://m.edsoo.ru/1db5ad4e
67 [Tonsarue 06 annabaTHOM Tiporiecce. IlepBrrii bu6moreka [IOK §84
3aKOH TE€PMOJIMHAMUKHI https://m.edsoo.ru/d8098824
68 KonnuecTBo TEIIOTH B paboTa Kak MEphI U3- bu6mmoreka [IOK §85
MEHEHMs BHyTpeHHel sHepruu T/ cuctembl https://m.edsoo.ru/b047alcd
Bropoii 3ak0H TEpMOAUHAMUKY JJI1 PaBHO-
69 BeCIfLIX u HepaBle)BeCHHBIX npoui[ccoi. bubmorexa LIOK §85-87
https://m.edsoo.ru/c6f4f464
HeobpaTumocTs TpUpOIHBIX TPOIIECCOB
70 [Ipunnune! aeiictBus TeninoBbix MamuH. KIT/] bu6mmoreka [JOK §88-89
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https://m.edsoo.ru/2e¢945513

bubmunoreka LIOK
71 MaxkcumansHoe 3Hauenune KITJ1. [uxin Kapao 88-89
AL P https://m.edsoo.n/fe3857b9 |
bubnuotexa [JOK HOMEpa 3aja4 B
72 Pemenne 3amau
https://m.edsoo.ru/b3efal8b | TeTpagu
DKOJIOTUUECKHE ACIIEKTHI UCIIOIBb30BAHUS TEII-
. bubnuotexa [JOK HOMEpa 3aj7a4 B
73 JIOBBIX ABHrareneil. TemmoBoe 3arps3HeHne
5 https://m.edsoo.ru/9867aaa7 TeTpaau
OKPYKAFOIIEH CpeIb
bubnuotexa [JOK HOMEpa 3aj7a4 B
74 Pemenne 3amau
https://m.edsoo.ru/c8c70432 | TeTpaau
. [MOATOTOBUTHCS
75 O06o01menre u cucTeMaTu3als 3HaHuH 10 Te- bubnuotexa [JOK 021 N
KOHTPOJBHOI
Mme "Tepmonnnamuka. TertoBbie MammHbI" https://m.edsoo.ru/28d62b3f pa 60p .
T
IMOBTOPHUTH
76 KonTtponsnas padota o teme "Tepmoauna- bu6moreka [IOK oi I; .
PO IEHHBIN
muka. Temnosble MaIuHb!" https://m.edsoo.ru/1b6e26¢5 poHaL
Marepuail
ITapooOpa3zoBanue u kouaencamus. Mcmapenue
77 P . p . Ve eH t p bu6moreka [IOK §71
U KUIIEHHE. JIbHAS TEINIOTA
A https://m.edsoo.ru/6f8e6777
napooOpa3oBaHHs
Hacreimmennsie 1 HeHachIeHHBIE Maphl. Kade-
CTBEHHAs 3aBUCUMOCTD INIOTHOCTHU U JABIIEHUS
73 HACBIIIEHHOTO Mapa OT TeMIIepaTypbl, UX He3a- bu6mmoreka [IOK §72
BHCHUMOCTh OT 00bEéMa HACHIIIIECHHOTO Tapa. https://m.edsoo.ru/f5c17d02
3aBUCHUMOCTh TEMIEPATyphl KUIIEHUS OT
JaBIIEHUS B )KUIKOCTH
79 BrnaxxHocTh Bo31yxa. AGCOTIOTHAS M OTHOCH- bu6mmoreka [IOK §73-74
TeJIbHAS BIAXKHOCTD https://m.edsoo.ru/30ebbb79
80 Pemenue 3amau bu6moreka [IOK HOMEpa 3a7a4 B
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https://m.edsoo.ru/18e95ff3 TETpau
21 Teépnoe teno. Kpucrammmueckue u amopgHbie bubnmoreka [JOK §75-76
Tena. AHU30TPOIUS CBOWCTB KPUCTAIIIIOB https://m.edsoo.ru/20a88a03
2 [InaBnenue u KpucrauM3anus. Y aeabHas bubnuotexa [JOK §75-77
TeroTa taBieHus. Cyonmumanus https://m.edsoo.ru/6ee91e9f
eopmaruu TBEpHOTO TeNa. PacTskenue u
83 fmfwfe. (IjII[BI/IF. 1\};(2)1}1}'.]15 IOnra. [Ipenen ynpy- bubnuoreia LOK §75-78
. https://m.edsoo.ru/dalaabl0
rux nedopmanuii
TennoBoe paciMpeHne KUIKOCTe!H U TBEPABIX
84 TeJ. AHFapII)VIOHI/ISII:/I Tel'IJ'IOBI})IIX K0H66aHHﬁp‘J—Ila- bubnuoreia LOK §75-79
https://m.edsoo.ru/7baSedf2
CTHII BEIECTBA
25 [Ipeobpa3zoBanue 3HEpTUU B (Ha30BBIX IEPEXO- bubnuotexa [JOK §75-80
max https://m.edsoo.ru/97a0672f
bu6mmoreka [IOK
86 VYpaBHeHuUe TEIIOBOro OanaHca hitps://m.cdsoo.r/ab1521fb §82
bu6moreka [IOK HOMEpa 3aj7a4 B
87 Petenne 3anas https://m.edsoo.ru/8ab7f40d TeTpaau
[ToBepxHocTHOE HaTshkeHue. KanwspHble
88 SIBJ'IeIfI/ISI. JaBnenne moxg I/ICKpI/IBJIeHHog o- bubmorexa [IOK HoMepa 3a1at B
https://m.edsoo.ru/b42{1197 TeTpau
BEpPXHOCTHIO kuakoctu. Gopmyna Jlamnaca
O06001eHne U cucTeMaTu3alysa 3HaHU| 1o Te- MOATOTOBUTHCS
89 Me "ArperaTHbl€ COCTOSIHUS BEILIECTBA. bubmmorexa IOK KOHTPOJIbHOM
https://m.edsoo.ru/0b52575¢
®dazoBbIe Iepexoab" pabote
90 KontponbHas padoTa o Teme "ArperaTHbie bubmuoreka [JOK Egzg;zif{;ﬁ
cocTOstHUS BenlecTBa. Pa3zoBbie nepexoas” https://m.edsoo.ru/7dc2a739
MaTepuan
01 OnexTpu3anus Tl U €€ MposBICHU. JIEK- bubnuorexa LIOK §90

TpI/ILIeCKI/Iﬁ 3apsan. I[Ba BHUJA SJICKTPUUICCKUX

https://m.edsoo.ru/1aff445f
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3apsa0B. [[pOBOAHUKH, TUDIIEKTPUKH U

MOJYITPOBOIHUKHU
DNeMEHTapHBIN JIEKTPUUECKUM 3apsia. 3aKoH bubnuotexa [JOK
92 §91
COXPAHEHHS AEKTPUUECKOTO 3apsa https://m.edsoo.ru/f49afd24
03 B3aumopericteue 3apsnoB. ToueuHslie 3apsbl. bubnuoteka [JOK §92
3akon Kymnona https://m.edsoo.ru/445b7746
bu6moreka [IOK HoMEDA 37T B
94 Pemenue 3amau https://m.edsoo.ru/6b87ecSa pa sai
TeTpaau
https://m.edsoo.ru/08fc19bc
DnekTpuyeckoe noJie. Ero neiictBue Ha 3Jiek- bubnuotexa [JOK
95 §93
TpUUECKUE 3apsbl https://m.edsoo.ru/05c6bfal
Hanpspk€HHOCTB AMEKTPUYECKOTO TOJIS.
[IpoOnelif 3apsa. Jlunun HanpsHKEHHOCTH bubnuoreka [JOK
96 §94
ANEKTPUIECKOTO T10J1s1. OTHOPOHOE IEKTPH- https://m.edsoo.ru/3dac6957
YeCcKoe I0JIe
97 [ToTeHmanbHOCTh 3JIEKTPOCTATUYECKOTO TTO- bu6moreka [IOK §95
Ji4. Pa3HOCTh MOTEHIIMAJIOB U HAMPSIHKEHUE https://m.edsoo.ru/80021447
| o e T —
] 1 https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO MO
CBs3b HANPSHKEHHOCTH TOJISL M PA3HOCTH MO- bubnuorexa [JOK
99 §100-101
TEHIUAJIOB IS BJIEKTPOCTATUYECKOTO TOJIS https://m.edsoo.ru/df7a6838
100 [IpuHIMT Cyneprno3uIuu IEKTPUUECKUX bubmuoreka [JOK §98
noJien https://m.edsoo.ru/Ocfe4abe
101 PereHie 3a1a4 bu6mmoreka [IOK HOMeEpa 3a7a4 B
a https://m.edsoo.ru/5a582263 | TeTpanu
102 ITone Toueynoro 3apsaa. [lone paBHOMEpHO bubnuorexa LIOK §96

3apsHKEHHON cdepsl

https://m.edsoo.ru/b297b5c3
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[Tone paBHOMEPHO 3apsKEHHOTO IO 00BEMY

bubmunoreka LIOK

1 ! i - -1
03 mapa I 0JIe PAaBHOMEPHO 3apsHKCHHOH 0ecko hitps://m.cdsoo.ru/f7a665ee §96-100
HEYHOU TUIOCKOCTH
104 [IpoBOAHMKHM B 3IEKTPOCTATHYECKOM TOJIE. bubnuoreka [IOK §100-101
VYcnoBue paBHOBECHS 3apsiOB https://m.edsoo.ru/32405eab
105 JIMBIeKTPUKU U TOJTYIPOBOJHUKH B AJIEKTPO- bubnuoreka [JOK EO:;;OI; i:;,n?l
CTATUYECKOM TIOJIe https://m.edsoo.ru/060ebabs POt
Marepuail
Konnencarop. D1eKTpoEMKOCTh KOH/IEHCATO- bubnuoteka [JOK
106 N §103-104
pa. DIeKTpoEMKOCTh MJIOCKOTO KOHACHCATOpa https://m.edsoo.ru/845b4{73
bu6mmoreka [IOK
1 I1 1
07 apajuiesIbHOE COeIMHEHNE KOHACHCATOPOB https://m.edsoo.ru/dl 1e8ce7 §103
108 TlocnenoBaTenpbHOE COETMHEHNE bu6moreka [IOK §105
KOHJEHCATOPOB https://m.eds00.ru/1€992920
bu6mmoreka [IOK
10 C) 103-105
? HEPTHA 3ap5DREHHOTG KoRAeHcaTopa https://m.edsoo.ru/73a34f18
bu6mmoreka [IOK HoMeDA 341 B
110 Pemrenue 3agau https://m.edsoo.ru/5fb2acb5 pa 3all
TeTpau
https://m.edsoo.ru/27434040
11 JIBr>keHue 3apsiKEHHON YaCTUIIbI B OJTHOPOI- bu6moreka [IOK HOMeEpa 3a7a4 B
HOM D3JIEKTPUYECKOM MO0JIe https://m.edsoo.ru/8341d6ac | TeTpanu
112 Permrenue 3agau HOMEpa 3aat B
TeTpau
113 O0600111eH1E U cCUCTEMATH3ALMs 3HAHUH 110 Te- bu6mmoreka [JOK E;)II{IZO(T)?;;I:IZ;CH
Me "Dnektpuyeckoe nosie" https://m.edsoo0.ru/5752603f P
pabote
114 KonTponpHas pabota o Teme "DnekTpude- bubnuoreka [IOK IIOBTOPUTH

ckoe moue"

https://m.edsoo.ru/cefe90e9

MIPONICHHBIN
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Marepual

Cuna Toxka. [locTostHHBIN TOK. Y CIIOBHS CyIlie- bubnmoreka [JOK
115 §106
CTBOBAHUS MOCTOSIHHOT'O AJIEKTPUYECKOI0 TOKA https://m.edsoo.ru/233311b5
bubnuoreka IIOK
116 Ucrounuku toka. Hanpsbxenue u 3/1C https://m.cdsoo.r/0839a1 15 §107
117 3akon OMa JuIst y4acTKa HEenu. DIEKTPUIECKOoe bubnuotexa [JOK §108
COTIPOTHUBIICHUE https://m.edsoo.ru/f14f251e
3aBHUCUMOCTbH COIPOTHUBIICHUS OHOPOIHOTO
118 MIPOBOJIHUKA OT erI:) JUTHHBI U nnlcl)mfmf o1Ie- bubmorexa [IOK §109
https://m.edsoo.ru/95fcdf51
PEYHOTO CEUCHHUSI
119 VYenpHO€ CONPOTUBIICHUE BelecTBa. Perne- bubnuotexa [JOK §110
HHE 33]1a4 https://m.edsoo.ru/437f8300
120 [TocnenoBarensHOE, MapajuieIbHOE, CMEIIaH- bu6mmoreka [IOK §111
HOE COCIMHCHHE MPOBOHUKOB https://m.edsoo.ru/236{7e07
121 Pacu€t pa3BeTBIEHHBIX IIEKTPUUECKUX LIETIEH. bubnuoreka [JOK §112
[TpaBuna Kupxroda https://m.edsoo.ru/1794cf37
bu6mmoreka [IOK HOMEpa 3aja4 B
122 Pemenue sanaq https://m.edsoo.ru/3881b469 | TeTpanu
PaboTa anekTpuueckoro Toka. 3akoH Jkoyis bubnuorexa [JOK HOMeEpa 3a7a4 B
123
—Jlenna https://m.edsoo.ru/a3605c5¢c TeTpaau
124 Permere sazas bu6mmoreka [JOK HOMEpa 3a]71a4 B
https://m.edsoo.ru/6761bfOf TeTpaau
125 MOoNTHOCTB 3EKTPUYECKOTO ToKa. TermnoBas bubmuoreka [{OK HOMEpa 3aj1a4 B
MOIITHOCTb, BBIJIETIIEMAsi Ha PE3UCTOPE https://m.eds00.ru/99750a6f | TteTpaau
126 Permere sazas bu6mmoreka [JOK HOMeEpa 3a7a4 B
https://m.edsoo.ru/eb72fc24 TeTpaau
127 O/1C 1 BHyTpeHHEE CONPOTUBIIEHNE UCTOUYHH- bubnmoreka [JOK HOMeEpa 3a7a4 B

Ka TOKa

https://m.edsoo.ru/72d453af

TeTpaanu
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3akon Oma Jyist IOJTHOM (3aMKHYTOM) 3J1eK-

bubmunoreka LIOK

HOMCpa 3aJia4 B

128
TPUUECKOH LIETIH https://m.edsoo.ru/221f40fb | TeTpagu
129 PellICHIe 3a1a4 bubnuotexa [JOK HOMEpa 3aj71a4 B
A https://m.edsoo0.ru/3580b679 | TeTpanu
130 MontHOCTh HICTOYHHKA TOKA bubnuoreia LOK HoMEpa sanadt B
- https://m.edsoo.ru/a0ae51d8 | Terpanu
bubnuoteka [JOK HOMEpa 3aj7a4 B
131 K
OPOTKOE SaMblkarie https:/m.eds00.ru/546f5632 | Ttetpamm
132 Konpaencarop B enu NoCTOSIHHOTO TOKa bubnuoreia LOK Homepa sazaft B
A pB Il https://m.eds00.ru/3536813¢ TeTpaau
33 | Pemmerme sama Bubmmorexa [IOK Hozfozmb .
IICHU q TIPOUICHHBIN
A https://m.edsoo.ru/4410cef0 pouA
Marepuail
Pemenue 3agay mo teMe "I10CTOSIHHEIN Di1€K- bu6mmoreka [IOK HOMeEpa 3a7a4 B
134 .
TPUUYECKUH TOK" https://m.edsoo.ru/a7340a29 | TeTpanu
135 Pemenue 3aga4y mo teMme "I10CTOSIHHEIN Di1€K- bu6moreka [IOK HOMeEpa 3a7a4 B
TPUIECKUH TOK" https://m.edsoo0.ru/744261b8 | TeTpanu
Pemrenue 3agag o teme "I1oCTOSIHHEIN D1€K- bu6mmoreka [IOK HOMeEpa 3a7a4 B
136 .
TPUYECKUH TOK" https://m.edsoo.ru/eb5d4687 | TeTpanu
O00011IeHre U cucTeMaTU3alus 3HAHUN 110 TeE- bu6moreka [IOK HOHFOTOBHTBUCH
137 . i KOHTPOJIbHOM
Me "[TocTOsTHHBIN ANEKTpUUECKU TOK" https://m.edsoo.ru/bfd7a050
pabote
MOBTOPUTH
138 KonTtponbHas padota o teme "IlocTossHHBIN bubmuoreka [JOK oo I;HHHﬁ
3JIEKTPUYECKUN TOK" https://m.edsoo.ru/1885ddf1 pon
MaTepuan
6)
NEKTpUYECcKas HpOBOI[I/I\I'\/IOCTB pa3IMYHBIX BuGmnorexa LIOK
139 BELLECTB. DJIIEKTPUUECKUI TOK B METaJlJIax. §114

CBepXnpoBOIUMOCTh

https://m.edsoo.ru/da794295
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DneKTpUUYECKUi TOK B pacTBOpPax U paciuiaBax

bubmunoreka LIOK

140 SJIEKTPOIUTOB. 3akoHbI Dapasnes s 115
P P hitps://m.edsoo.ru/4b423491
AJIEKTPOJIN3a
bubmnoreka LIOK
141 DekTpudecKuii TOK B rasax. [lima3zma 120-212
P hitps://m.edsoo.ru/92d9276
DNEeKTpUYECKU TOK B Bakyyme. BakyymHbie bubmnoreka LIOK
142 §117
PUOOPHI https://m.edsoo.ru/2E+160
bu6mmoreka [IOK
143 DIEKTPUYECKUI TOK B ITOJIYIIPOBOTHUKAX 118
P YHpoBoZ https://m.edsoo.ru/ab61c660 3
[MOATOTOBUTHCH K
| : Bu6miorexa [TOK g ¥
OJIVIIPOBOIHUKOBBIE ITIPUOOPEI MIPAKTAYECKOU
yip proop https://m.eds00.ru/83622200 | "D
pabote
®usndeckuil NpakTUKyM 1o reme "M3mepenue
CHWJIBI TOKA U HAIIPSHKEHUS B 1NN TTOCTOSTHHO-
r'0 TOKa MPH MOMOIIM aHAJIOTOBBIX U U (po-
\ "\ IIOATOTOBUTHCS K
BBIX U3MEPUTEIBHBIX TPHOOPOB" 1 "3Ha- bubnuoteka [JOK .
145 . . MPaKTUYECKON
KOMCTBO ¢ Iu(ppoBoii taboparopueii o Gpusu- https://m.edsoo.ru/5643ea56 BoTe
ke. [Ipumepbr namepenus Gpu3nIecKux p
BEJIMYMH TIPH IIOMOITH KOMITBIOTEPHBIX
TATYUKOB"
Ddusnyeckuii npakTUKyM o teme "N3yuenue HOATOTOBUTHCS K
146 p ™ yi bu6mmoreka [IOK a .
HEPABHOMEPHOI'O ABIKEHUS C LIEJIBIO OIpee- [IPAKTUYECKON
P PHOTO A ! pea https://m.edsoo.ru/f629265f | P
JIEHWUSI MTHOBEHHOH CKOPOCTH pabote
®usnueckuil NpakTUKyM 1o teme "M3mepenue
CKOPEHUS [IPU OPIMOJIMHENHOM PaBHOYCKO- [IOATOTOBUTHCS K
147 yerop prp vp Y " bu6mmoreka [IOK .
€HHOM JIBIDKEHHH 110 HAKJIOHHOH IIOCKOCTH MIPAKTUYECKON
PEHHOM A https://m.edsoo.ru/6960b6ef | 'V
win "HccnenoBaHue 3aBUCUMOCTH TTYTH OT pabote

BPEMEHU NPU PABHOYCKOPEHHOM JBUKEHUH"
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®uznyeckuil npakTukym 1o teme "M3mepenue
ycKopeHusi cBoboaHor0 naaenus” wim "U3y-

bubmunorexa LIOK

IIOATOTOBHUTHCA K

148 MPAKTUYECKOM
YeHUE JABUKEHUA Tejia, OPOIIEHHOTO TOPU30H- https://m.edsoo.ru/d1ea2402 P 5
abore
TajabHO" P
duznyeckuil npakTukym o teme "M3yuenue
JBUKEHMS T€JIa 110 OKPYKHOCTH C ITOCTOSIHHOM MOJTOTOBUTHCS K
p},’,)K " bubmmnoreka IIOK .
149 0 MOJIyJI0 cCKOpocThio" miu "MccnenoBanue MPaKTUYECKOU
https://m.edsoo.ru/bcf53514
3aBUCHMOCTH Mepro/ia oOpallieHus KoHu4e- pabote
CKOTO MasiTHUKA OT €ro napameTpos"”
®uznyeckuil npakTukym o teme "M3mepenue
PaBHOJICHCTBYIOIIEH CHIIBI IPU JBUKEHUN
. | " MOJTOTOBUTHCS K
Opycka 1o HakJIOHHOU ttockoctu'" miun "TIpo- bubnuotexa [JOK .
150 MPaKTHYECKOU
BEpKa I'MIOTE3bl 0 HE3aBUCUMOCTH BPEMEHH https://m.edsoo.ru/0b34db84 5
. abore
JBUKEHHS OpyCKa M0 HAKJIIOHHOW TJIOCKOCTH P
Ha 3aJJaHHOE€ PACCTOSIHUE OT €ro Macchl"
®duznyeckui mpakTukyM 1o teme "Hccneno-
BaHHE 3aBUCUMOCTH CHUJI YIIPYTOCTH, BO3HHKA-
MOATOTOBUTHCS K
IOIIKX B MPY)KHUHE U PE3MHOBOM 00pasIiie, OT bubmuoreka [JOK .
151 " | HPaKTHYECKON
ux nedopmanuun" uin "M3ydenue qBUKEHUSI https://m.edsoo.ru/bS5b81al 5
abore
CUCTEMBI TeJl, CBA3aHHBIX HUTHIO, IEPEKUHY- P
TOM vepe3 JErkuid 01oK"
®usnueckuil NpakTUKyM 1o teme "M3mepenue
Ko3(dulMeHTa TpeHus 0 BeJIUYUHE YTIIOBOTO
ko3 durmenta 3aBucumoctu Frp(N)" niam MTOJTOTOBUTHCS K
152 - 5 bubmuoreka [JOK .
CclleZIOBaHMe IBUKEHHS OpycKa 1o MPAKTUYECKOU
> by https://m.edsoo.ru/b83b1607 |+
HAKJIOHHOM TUIOCKOCTH € IEPEMEHHBIM KO3 (- pabote
¢unrenToM tpenus" wim "M3yuenue nqBuxe-
HUs I'py3a Ha Bally ¢ TpeHHEM"
153 ®usnueckuil npakTukym no reme "Hccneno- bubmmoreka [JOK IIOJATOTOBUTHCS K
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BaHUE yCJIOBHIl paBHOBeCUs TBEPAOIO TeNa,
uMerolero och Bpamenua" wim "Konerpyupo-
BAaHHE KPOHILUTEIHOB U pacy€T Cujl ynpyroctu"
niu "M3ydeHne ycToiuuBOCTH TBEPAOTO TENa,
HMMEIONIETO TUIOMIAb OMoph"

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

MPAKTUYECKOU
pabote

®uznyeckuil npakTukym 1o teme "M3mepenue
HMITyJIbCa TeJla IO TOPMO3HOMY IYTH" WU
"N3mepeHue cuiibl TATH, CKOPOCTU MOJIENH
AIEKTPOMOOUJISE ¥ MOIIIHOCTH CHJIBI TATH'" WITN

IIOATOTOBHUTHCA K

. bu6mmoreka [IOK .
154 CpaBHEeHHE U3MEHEHUSI UIMITYJIbCa TeJla C UM- MPAKTUYECKOU
" " https://m.eds00.ru/856fb28e
nynbcoM crutbl” unu "MccnenoBanue coxpaHe- pabote
HUS IMITYJTBCA TIPU YIIPYTOM B3aWMOIeH-
ctBun'" win "M3MepeHne KUHETUHYECKOU SHEp-
TUHU TeJla 0 TOPMO3HOMY ITyTH"
Du3nyecKril MpakTHUKyM 10 Teme "N3yuenne
M30TEPMHUUYECKOTO Tpoliecca (PeKOMEHI0BaHO
. | MMOATOTOBUTHCS K
155 HCIIOJb30BaHnEe UPPOBOH JabopaTopun)" uimm bu6mmoreka [IOK .
MPaKTUYECKOU
"N3yuenne nu3oxopHoro mporecca” uiu "M3y- https://m.edsoo.ru/eOfe7e07 5
aborte
yeHue nzobapHoro mpoiecca” uinu "IIpoepka p
YpaBHEHUS COCTOSHUS"
du3nyecKkui mpakTukyM 1o teme "M3mepenne
yaenpbHOU TeroémMkocT” uimm "MccnenoBanue
npoiecca octbiBanus Bemiecta" unu "Mccne- HOATOTOBUTHCS K
" Y bubmnuoreka IIOK .
156 noBaHue aguadatHoro mporecca” wiu "Uzy- MPaKTUYECKOU
https://m.edsoo.ru/2f2faa61
YEHUE B3aUMOCBSI3H SHEPTUU MEKMOJIEKYIISp- pabote
HOT'O B3aUMOJICHCTBUS U TEMIIEpaTyphl KUIIe-
HUS )KUIOKOCTEH"
157 ®u3nueckuil NpakTUKyM 1o teme "M3yuenue bubmmoreka [JOK MOATOTOBUTHCA K

3aKOHOMEPHOCTEN UCIIapeHus KUAKOCTEN"

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

[IPaKTUYECKOU
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niu "M3MepeHue yneiabHOM TEIIoThI IUI1aBiie-
Hus abpaa" uim "M3ydueHne cBONCTB HACHIIIEH-
HbIX napoB" uinu "M3mepenue abcostoTHON
BJIQYKHOCTH BO3/yXa U OLIEHKa MacChl 11apoB B
nomerennn". M3mepenue xodddummenra
MIOBEPXHOCTHOTO HATSKEHUS

pabote

®uznyeckuil npakTukym mno teme "Habmrone-
HUE MPEBPAIICHUS YHEPTUH 3apSHKEHHOTO KOH-
JIEHCATOPA B SHEPTHUIO U3ITYyYEHHs CBETOAHO A"
nin "M3ydeHne npoTekaHus TOKa B LIETH, CO-

bu6mmoreka [IOK

IIOATOTOBHUTHCA K

158 MPaKTUYECKOU
nepkanier konaeHcarop" wim "Pacnpenene- https://m.edsoo.ru/ec424377 P 5
abore
HUE Pa3HOCTU MOTEHIHAJIOB (HANPSHKEHUS]) P
MIPH MOCJIEeI0BATEIbHOM CO€AMHEHUN KOH/ICH-
caTopoB"
duznyeckui mpakTukyMm 1o teme "Hccneno-
BaHUE CMEIIAaHHOTO COCTMHEHUS PE3UCTOPOB"
" MOBTOPUTH
159 niu "M3MepeHne yaenbHOro COMPOTUBICHUS bu6mmoreka [IOK . .
MPONICHHBIN
npoBoIHUKOB" mim "MccnenoBanue 3aBUCH- https://m.edsoo.ru/2b179d98
MaTepuan
MOCTH CUJIbI TOKA OT HAMPSHKEHUS JUIsl JIAMITBI P
HakaJuBaHus"
dusnveckuit mpakTukym 1o teme "Habmroze-
Hue siekTposnsa’ win "M3mepeHue 3apsaga
Y Y MOBTOPUTH
onHoBaneHTHOro noHa" uinn "Hccnenosanue bubmuoreka [IOK . .
160 PO ICHHBIN
3aBUCUMOCTHU COIMPOTHUBIICHUS TEPMOPEZUCTOPA https://m.edsoo.ru/64b6e901
MaTepuan
oT Temueparypsl" win "CHATHE BOJIBT- P
aMIIEpHOM XapaKTEepUCTUKU auoaa"
. MTOBTOPUTH
PezepBHblit ypok. O00O01I€HNE U ccTeMaTH3a- bubnuorexa LIOK . P .
161 POV ICHHBIN

us 3HaHuH 1Mo TeMe "Kunemaruka"

https://m.edsoo.ru/ed017d93

MaTepurall



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

IIOBTOPUTH

PesepBHrIit ypok. O000IICHNE U CHCTEMAaTH3a- bubnmoreka [JOK . .
162 . " " 1 PO IEHHBIN
us 3HaHUH 1o Teme "Jlunamuka https://m.eds00.ru/3149956b
MaTepHa
[IOBTOPUTH
PesepBHblii ypok. O000IIEHNE U CCTeMaTH3a- bubnuoreka [JOK . P .
163 . " " 1 IPOWICHHBIN
1us 3HaHui 1o teme "CraTtuka TBEpAOro Tela https://m.edsoo.ru/0f9752ac
MaTepHa
PesepBueblil ypok. O000IIIEHNE U CUCTEMATH3a- IIOBTOPUTH
164 S a "ypo eMme "3aK0HBI COXpaHe 1 bubmorexa [IOK ol IZ 7|
LY 3HAHUU T10 TEM KOHBI COXPAHEHUS B OPOUAECHHBII
" P https://m.edsoo.ru/6¢0df9cc pon
MEXaHUKe MaTepuan
PesepBHeblil ypok. O000IIIEHNE U CUCTEMATH3A- IIOBTOPUTH
165 ?I,) a “ypo eme "OcHO oJie o) 1 bubmorexa [IOK oM I; 7
W 3HAHUI 110 TEM HOBBI MOJIEKVJISIPHO- PO IEHHBIN
B . " Yp https://m.edsoo.ru/de148976 pon
KHHETUYECKOW TeOpUHr MaTepua
Pesepsueblil ypok. O000IIIEHNE U CUCTEMATH3a- IIOBTOPUTH
166 S a pro € e"T:1 0 a a 1 bubmorexa [IOK o”r; 7|
WS 3HAaHWH 110 TEM MOJINHAMUKA. PO AEHHBII
4 - PMOA https://m.edsoo.ru/Obcc77cl | PO
TeruioBbIe MaIINHE] Marepuail
PesepBusblil ypok. O000IIIEHNE U CUCTEMATH3a- IIOBTOPUTH
167 S a pro eMe "Ame a € COCTO 1 bubmorexa [IOK oM I; 7|
WS 3HAHWH 110 TEM rperaTHel TOSHUS PO AEHHBII
B perati https://m.edsoo.ru/59ca5c91 | PO
BemecTBa. Ma3oBbIC MEPEXO/IbI Marepual
. [IOBTOPUTH
168 PesepBubIit ypok. O6001IEHNE U CCTEMaTH3a- | bu6mmoreka [IOK B I; .
N [IPONACHHBII
LM 3HAHUH 110 TeMe "DIIeKTpuyeckoe noJie" https://m.edsoo.ru/f2381c0c p
Marepual
PesepBurblii ypok. O000IIEHNE U CHCTEMATH3A- [IOBTOPUTH
169 p vyp "HIH . | bu6mmoreka [IOK . p .
W 3HaHUi 110 TeMe "T1oCTOSAHHBINA JIEKTPU- PO ACHHBII
B . P https://m.edsoo.ru/3caebdal pouA
YEeCKUI TOK Marepual
PesepBurblii ypok. O000IIEHNE U CUCTEMATH3a- [IOBTOPUTH
170 p vyp "Tm | bu6mmoreka [IOK . p .
W 3HaHUH 110 TeMe "TOKH B pa3IudHBIX Cpe- PO IEHHBIN
B " P P https://m.edsoo.ru/cc7681d4 pon
nax MaTepuan
OBILIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 170
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11 KJIACC

KoandecTBO 9acoB

DJIeKTpOHHbIe N (ppoBbIE

Ne JlonoJiHUTEILHASI
Tema ypoka o0pa3zoBaTte/ibHbIE
n/n Bcero uHopmanus
pecypchl
B o
| e meom o o meenor
poBoa ' ' https://m.edsoo.ru/487a8593
I'unore3a Ammnepa
B i T
> cynepmosmunt warmminax nosci. T | bitGnorera LIOK o
yrep UH ' https://m.edsoo.ru/4clabccb
MarHUTHON WHIYKITUU
3 MarauTHO€ 10Jie MPOBOIHUKA C TOKOM. 1 bubnuotexa [JOK $3
OmnsIT Dpcrena https://m.edsoo.ru/d35d5262
. bu6mmoreka [IOK
4 Cuna Amriepa, €€ HapaBJIE€HUE U MOYJb 1 hitps://m.edsoo.ru/26d9¢5ba §4, ynp.4
bu6moreka [IOK
> Pemmerme s ! https://m.edsoo.ru/a37a0c21 31-4, moroputs
I1
[Ipumenenue 3akoHa Amrepa. IIEKTPOU3- bubnuorexa [JOK OHFOTOBHTBS A
6 1 nabopaTopHO
MEpHUTEIbHBIE PUOOPHI https://m.edsoo.ru/ad7718d7
pabote
7| Homente sapeanmoh o o | bimorera LIOK 56, ymp
P t A https://m.edsoo.ru/c97afaal > Yip-
POJIHOM MarHUTHOM I10JIe
bubnuorexa [JOK
8 P 1 6
clieHie satat https://m.edsoo.ru/504e98c7 3
bu6moreka [IOK
P JL 1 6-
? abora ikt Joperiia https://m.edsoo.ru/d518bedp | 0+ TOBTOPHTE
10 Pemenue 3anau 1 bubmuoreka [JOK §8, ynp.7
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https://m.eds00.ru/93617bd9

1 MarnutHoe noJie B Bemectse. Peppomarse- Bbubmuotexa [JOK §8 g
THKH, TIapa- U JHaMarHeTHKH https://m.edsoo.ru/30ff9608 > YIIP-
OcCHOBHBIE CBOWCTBA (heppPOMArHETHKOB. bubnuoreka [IOK
12 §1-8, moBTOPUTH
[Tpumenenne heppoMarHeTHKOB https://m.edsoo.ru/0b58190a
13 Pemenne 3agau o reme "MarautHoe mose" Bubnmorexa LHOK 3aJlaud B TeTpaau
A https://m.edsoo.ru/5b55¢307 A pal
14 Pemenne 3agau o reme "MarautHoe mose" Bubnmorexa LOK 3aJlaud B TeTpagu
A https://m.edsoo.ru/41c4ae8a A pal
SIBneHune aneKTpoMarHuTHOM UHAYKIuu. 11o- bubnuoreka [JOK
15 . 3a/1a4 B TETPaaH
TOK BEKTOPa MarHUTHOM MHIYKIIUH https://m.edsoo.ru/b3efalcl
bu6moreka [IOK
1
6 DAL mnyxiun https://m.edsoo.ru/48150bd8 J3JatH B TeTpa
17 3aKOH 3JIEKTPOMAarHUTHON MHIYKIIUH bu6moreka [IOK §11, ynp.11
Ddapanes https://m.edsoo.ru/abdec188
bu6moreka [IOK
18 Buxpeoe anexkrpuueckoe noJse. Toku @yko hitps://m.edsoo.ru/l 5abe1 40 §12, ynp.12
19 OJIC MHAYKIMHU B IBHOKYLIAXCS MPOBOHU- bu6mmoreka [IOK §7-9
Kax https://m.edsoo.ru/0235cc02 - HORTOpHTE
bu6mmoreka [IOK
20 P .10
CHeHHe sajad https:/m.edsoo.ru/ddfda618 | 77
bubnuorexa [JOK
21 llpasio Jletia https://m.edsoo.ru/bbc22726 310, nostoputs
NunykrtuBHOCTh. KaTynika HHIYKTUBHOCTH B bubnuorexa LIOK
22 11
EeNH HOCTOSIHHOTO TOKa https://m.edsoo.ru/621eae9d 311 nosTopuTe
SABnenne camonnaykuuu. I1C bubnuorexa LIOK
23 §1-12, noBTOpuTH
CaMOMHAYKIUHU https://m.edsoo.ru/7ee60ca8
24 OHeprus MarHUTHOTO TOJISL KaTyLIKU € TO- bubnuorexa LIOK §1-12, noBTOpuTH
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KOM. DJIEKTPOMAarHUTHOE T10JI€

https://m.edsoo.ru/b3c0ad11

bubmunorexa LIOK

25 Pemerite saa https://m.edsoo.ru/88f60d2b | 112> IOBTOPHTE

26 O00011IeHNEe ¥ CHCTEMAaTH3aLMs 3HAHUH 110 bubmnoreka LIOK Eooj;:;?:j;;m
Teme "DieKTpoanHaMuKa” https://m.edsoo.ru/76484025

pabote
KontpoabHasg padorta o Teme "DIeKTPOaU- bubmuoreka IHOK

27 HaMHEa" ’ ’ https://m.edsi.ru/z;ae09b98 31-12. nosTopHTS

)% KoneobarensHas cucrema. CBOOOIHBIE KOJIE- bu6mmoreka [IOK §13. noBTOpHTS
Oanus. ['apMoHMYECKHE KOJIeOaHMs https://m.edsoo.ru/7c1db385 ’

29 KunemaTnueckoe u TMHAMHAYECKOE OMMMCAHUE bubnuotexa [JOK §14. HOBTOPUTE
KoJIeOaTeIIbHBIX JBHKCHUI https://m.edsoo.ru/87ce9498 ’
DHepreTuyecKoe onrcanue. BeBox qHHAMH-

YECKOT'O ONMMCAaHUS TAPMOHUYECKUX KoJieOa- bubnuoreka [JOK

30 B §14, noBTOpPUTH
HUM U3 UX SHEPTETHYECKOTO M KHHEMaTHJe- https://m.edsoo.ru/e3c¢99692
CKOT'O OTIMCAHMS

. bu6moreka [IOK §15-16,

31 AMILIHTYZ2 ¥ $asa Koneanuil https://m.edsoo.ru/7a0c439a | TOBTOPUTH
[Tepuon u yactora kosiebanuid. [lepuox ma-

0 JIBIX CBOOOIHBIX KOJIEOAaHMI MaTeEMaTUYECKO- bu6mmoreka [IOK sazaun B TeTpA
ro mastTHuKa. [Tepnoa cBOOOHBIX https://m.edsoo.ru/e0399319
KoJieOaHu MPYKMHHOTO MasiTHUKA

33 3aryxaromue konedanus. BeiHyx1eHHBIE bu6mmoreka [IOK §15-16,
koJiebanus1. Pesonanc https://m.edsoo.ru/72e93d09 | noBTOPUTH

34 ABTOKOIE0aHUS bubmorexa OK 3a7a4M B TETpaau

https://m.edsoo.ru/6add2644
bu6moreka [IOK
35 Pemenue 3amau 3a/1layy B TETpaau

https://m.edsoo.ru/addeec71
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Ypok-koHpepenus "MexaHndecKue KoJie- bubnmnoreka [JOK
36 | 3aJauyl B TETPaIU
0aHus B My3BbIKAJIbHBIX HHCTPYMEHTaX https://m.edsoo.ru/8ef587be
37 O00011IeHNEe ¥ CHCTEMAaTH3aLMs 3HAHUH 110 bubmnoreka LIOK AT B TeTOAN
Teme "MexaHndeckue KoyieOanus " https://m.edsoo.ru/eb84182f A pal
18 DNEKTPOMAarHUTHBIE KOJICOAHHUS. bubnuotexa [HOK §17, 10810
MIOBTOPHTH
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde ’ P
o T .C -
59| omtencatopa ¢ vy i Tora bitGnorea LIOK $18.20,
s A P A https://m.edsoo.ru/093f9af1 MTOBTOPUTH
KoJie0aTeIbHOM KOHTYpE
3aK0OH COXpaHEHHUs SHEPTUH B UACATHEHOM bubnuotexa [JOK §18-20,
40
KoJie0aTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543 | nOBTOPUTH
£ | e Beomyscnmnss nectpouaraImG 1 biorera LIOK $18.20,
' TR P https://m.eds00.ru/5e¢668619 | mOBTOPHUTH
nebaHus
4 [Tepemennsblii TOK. Pe3uctop u KoHAEHCATOP bubnuoteka [JOK §21. MOBTOPUTE
B IIETIH IIEPEMEHHOTO TOKa https://m.edso00.ru/84836152
43 Karyiiika HHIYKTUBHOCTH B LIETIH IIEPEMEH- bubnuorexa [JOK §20-28
HOTO TOKa https://m.edsoo.ru/cfa307af
m 3akoH OMa Jyisl 2JIEKTPUYECKOM 1enu nepe- bu6mmoreka [IOK §20-28, 3amaun B
MEHHOI'O TOKa https://m.edsoo.ru/8bae38e6 TeTpaau
M LA -
55 | oo acicrayiomee suaee ot roka biorera LIOK SE—
A YOI https://m.edsoo.ru/1cacbcdc A pal
HaMPsHKEHUS
46 Pe3oHaHc B anekTpruecKkoi 1enu bubmorexa LIOK 3aJla4uM B TeTpaau
P " https://m.edso0.ru/087506df | pat
bu6 OK
47 Pemienue 3agau nommoteka 1 3agayu ctp. 100

https://m.edsoo.ru/al6836a4
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Wneansublif Tpanchopmatop. [IponssoacTso,

bubmunorexa LIOK

4 7 2
8 nepeaaya u noTpediIeHne IEKTPUIECKO N hitps://m.cdsoo.ru/fO7418ac ynp.28
SHEPTUH
€]
49 ajfe(zcjiorc:;eeciiilpicii: pl/; I;i:ijf;iiz;ﬂ bubmmorexa LIOK §1-28, noBTOpPUTH
POSHEPTHHL TYILTYPA HEHO https://m.edsoo.ru/a6f74d93 > HOBTOP
JIEKTPOIHEPIHH B MOBCEAHEBHON KU3HU
bu6mmoreka [IOK
P 1-2
50 CHICHHE Saad https://m.edsoo.ru/ee6677ed 31-28, mosTopuTs
bu6mmoreka [IOK
1 P 1-2
> CHICHHE Sa1ad https://m.edsoo.ru/7cab598 31-28, mosToputs
50 O06o00meHre B CHCTEMAaTH3alHs 3HAHUHT 110 bu6moreka [IOK §1.28, HOBTOPUTE
Teme "DIeKTpoMarHuTHbIE KosieOaHus " https://m.edsoo.ru/401024a9 ’ P
53 Mexanndeckue BOJIHbI. XapaKTepUCTUKH bubnuoreka [JOK sanaTi co ¢1o.115
qu .
MEXaHUYECKUX BOJH https://m.edsoo.ru/a58e109f A ™
. bu6moreka [IOK
54 CBolicTBa MEXaHUYECKUX BOJIH hitps://m.edsoo.ru/d9ac 1000 §29-30,10BTOPUTH
bu6moreka [IOK
55 3ByK. XapaKTEPUCTUKHU 3BYKA https://m.edsoo.ru/1 38b609 §31,m10BTOPUTH
56 HNudpaszByk u y.]'II:TpaSB}:K. [IIymoBoe 3a- bubnuorexa [JOK T ——
TpSI3HEHUE OKPYKAIOIIEH CpeIbl https://m.edsoo.ru/7380038f
bubmuoreka [{OK
57 Pewrenue 3anau https://m.edsoo.ru/cfd918bf 3ajayu Ha cTp.139
53 DNeKTpOMarHuTHbIE BOJIHBL. M3nydeHue bubnuoreka [JOK §32-33,
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl | noBTOPUTH
59 OHeprus NeKTPOMarHuTHBIX BOJH. CBOii- bubnuorexa [IOK §34-38,
CTBA JJICKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c | moBTOPUTH
60 [IIxayia 3neKTpOMarHuTHBIX BOJIH. [IpuMene- bubnuorexa [IOK §39-43,

HUC SJICKTPOMArHUTHBIX BOJIH B TCXHUKEC U

https://m.edsoo.ru/49bel1{9e

MMOBTOPHUTH
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ObITY

[IpuHIHMIIBI paguOCBA3U U TeeBUACHUS. Pa- IToaroroButhes
61 JUOJIOKAIIHS. DJIEKTPOMArHuTHOE bubnuorexa LOK KOHTPOJIbHOM
. https://m.eds00.ru/9f961{8
3arpsi3HEHUE OKPYKaIOLIEH Cpeibl pabore
& KonTtponsnas padora no Teme "Konebanus u bubnuoreka [IOK §29-43,
BOJIHBI" https://m.edsoo.ru/4f7985a0 | mTOBTOPUTH
63 CaerT. 3aKOH MPSMOJIMHEHHOTO PacIpoCTpa- bubnuotexa [JOK §44
HEHUs CBeTa https://m.edsoo.ru/f9566406
Pemrenne 3a1a4 Ha npUMEHEHUE 3aKOHA MPsI- bubnuoreka [JOK
64 . 3a/1a4 B TETpaau
MOJIMHEHHOTO pacIpOCTpaHEHUs CBeTa https://m.edsoo.ru/ea32d455
65 OTtpaxenue cera. [1nockoe 3epkano. Coe- bubnuotexa [JOK §45-46
pUYECKOE 3epKaJIo https://m.edsoo.ru/a005d2bb
[Ipenomiienne cBeta. AGCOIOTHBIN U OTHO-
CUTEJIbHBII MOKa3aTesb MpeIoMIICHHUSL.
66 [TonHOE BHYTpEHHEE 0Tpa€KeHHe. bubnmorexa OK §47
N https://m.edsoo.ru/bc2e55cd
[IpenenbHBIN yroJl MOJHOTO BHYTPEHHETO
OTpaXKeHUS
67 Pemenue 3a1a4 Ha TpUMEHEHUE 3aKOHOB OT- bu6mmoreka [IOK T ——
paKEeHUS U MPETIOMJICHHUS CBETA https://m.edsoo.ru/49d830a9
Xop nmyyeli B npusmMe. Jlucnepcus cBera. bu6mmoreka [IOK
68 Cnom}{lzlﬁ COCTpaB oeoro CBCI”)[a. Lger https://m.edsoo.ru/d8elc3be 349, nioBTOpHTS
69 JIun3pl. DOKyCHOE PaCCTOSHUE U ONITUYECKAs bubnuorexa LIOK §50, IOBTOPUTS
cuJia JIMH3bI https://m.edsoo.ru/60441359 ’
70 [TocTpoenue n300paxxeHuil B TUH3aX U UX bubmuoreka [JOK §50-52,
cucTeMax. YBEIMYECHUE JINH3bI https://m.edsoo.ru/bb53bldS | mnoBTOPUTH
71 Pemienue 3a1a4 Ha MOCTpOEHUE U300paxe- bubnuorexa LIOK §50-52,
HUM, [TOJIy4aeMbIX C TIOMOIIBIO JINH3 https://m.edsoo.ru/5a868f09 | noBTOPUTH
72 I'na3 xak ontudeckas cucreMa bu6mmoreka [IOK §50-52,
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https://m.edsoo.ru/ecd480a2 | NOBTOPUTH
73 Pemenue 3anau. [Ipeaensl npuMeHUMOCTH Bbubmuotexa [JOK §50-52,
F€OMETPUYECKON ONTUKU https://m.edsoo.ru/cd174al0 | NOBTOPUTH
74 CKOpOCTh CBETa M METOBI €€ U3MEPCHUS Bubmrotexa LIOK Jalat fa c1p-
P 8 P https:/m.edsoo.ru/f32aab06 | 201
75 Jucnepcus cBeta Bubmrotexa LIOK 3a/71a9M B TeTpaIn
P https://m.edsoo.ru/lel6ccbe A pal
bu6mmoreka [IOK
4
76 HTephepeHIL CheTa https://m.edsoo.ru/5fc0c638 JAaTH B TCTpalH
KorepeHnTHble HCTOUHUKHU. Y CII0BUS HAOIMIO- bubnuoreka [JOK
77 3aJa4M B T€TPaIn
JEHHUS] MAKCUMYMOB U MUHHUMYMOB https://m.edsoo.ru/c6416d48
78 Pemenue 3ana bubmiorexa LIOK 3a1a eTpa,
HICHU q YU B TETPaaH
A https://m.edsoo.ru/3061de2b A pal
bu6moreka [IOK
7 Tpuvererne HHTepheperiin https://m.edsoo.ru/668edbc8 353-54
bu6moreka [IOK
80 Jlugpartis ceera hitps://m.edsoo.ru/12ed04b5 | -0
81 Judpakunonnas pemérka. Y cioBrue HaO0- bubnuorexa [JOK §59
JICHUSI TJIABHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bu6mmoreka [IOK
82 Pemterme saza https://m.edsoo.ru/d58c411a 360
23 ITontepednocTh cBETOBBIX BOJH. [lonspusa- bubnuoreka [JOK §57-59
A CBETA https://m.edsoo.ru/e9890fe9
bubmuoreka [{OK
84 P 57-60
cHicHHe safat https://m.edsoo.ru/c56¢8158 3
bu6nmnoreka [JOK
57-61
85 (BETOBbIC ABICHHS B MIPHPOAE https://m.edsoo.ru/0b36363d 357-6
86 O06o01eHre U cucTeMaTr3arys 3HaHUH 110 bubmuoreka [JOK [TonroToBuTHCS
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teme "OnTuka" https://m.edsoo.ru/8al14748b | KOHTPOJIBHOI
pabote
bubnuoreka IIOK
K 44-
87 OHTpOJIbHAS paboTa 1mo Teme «OnTHKa» https://m.cdsoo.rw/82315dd4 §44-58
r i Me-
55| xammon. Gaxons aaexrpouavnct i bitbnorera LIOK s61
' oA P https://m.edsoo.ru/c9bd77cb
[IATT OTHOCHUTEIIBHOCTH
29 [ToctynaTel cnennaibHON TEOPUHU bubnuotexa [JOK §62
OTHOCHUTEILHOCTH https://m.edsoo.ru/c56f05cb
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
o Hpeoffaaol(a)amiﬂc HoepeHL(I)'i. Y(;noine :pl:- BuGmorexa LIOK :
YUHHOCTH. OTHOCUTEIIEHOCTD OJJHOBPEMCH-
5 AHOBP https://m.edsoo.ru/d83742bb
HOCTH. 3aMeJIJICHUE BPEMEHHU U COKPAIIICHHE
JUTAHBI
01 DHEPrusi ¥ UMITYJIbC PEISITUBUCTCKOMN YacTH- bubnuoteka [JOK §64
1138 https://m.edsoo.ru/853a64fc
9 CBs3b MaccChl C SHEPTrUE U UMITYJILCOM Pe- bubnuoteka [JOK §65
JIATUBUCTCKOM YaCTUIIbl. DHEPIHS MMOKOS https://m.edsoo.ru/b6258ffa
bu6mmoreka [IOK
93 PaBHOBecCHOE TEMIOBOE M3ITydYEHHE https://m.edsoo.ru/f54035a5 §66
bu6mmoreka [IOK
4 B 67
? 3akoH cmemer Buka https://m.edsoo.ru/1c5ff752 3
bubmuoreka [{OK
95 I'unoresza M. I1nanka o kBantax. ®OTOHBI https://m.edsoo.ru/a5fa2 18 §68
bu6mmoreka [JOK
% DHEPIHs i HMIYJILC pOTOHA https://m.edsoo.ru/7tb307ec 369
97 ®ororddext. OnbiTel A. I'. CToneTosa. bubnuoreka [JOK §70

3akoHsb! poTodrddexra

https://m.edsoo.ru/8c68e5b9
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VYpaBuenue DiiHireliHa st GoTodddexra.

bubmunoreka LIOK

98 71
"Kpacnas rpanuna” gotosdpdexra https://m.edsoo.ru/01ef4556 3
bubmnoreka LIOK
. I1. H. 2
99 JlaBneaune cBeta. ONBITHI JleGenena hitps://m.cdsoo.ru/64bAO66 §7
bubmnoreka LIOK
1 B i
00 OJIHOBLIC CBOMCTRA HACTHIL https://m.edsoo.ru/f59cfcec 373
" pv MEPBT ODIIACTH JIOKATHSAIIH JBIDIY- https://m.edsoo.ru/5df8bafl
IIEHCS YaCTHITBI
bu6moreka [IOK
102 K - i 75
OPIYCKYIHPHO-BOIHOBOM AyAIsM https://m.edsoo.ru/8ccab62a 3
bu6mmoreka [IOK
1
03 Judpakuus 37eKTPOHOB Ha KpHUCTaJIax hitps://m.edsoo.ru/30dbal 8¢ §76
104 ocne: Hgmm HZ? ep: H: PLB hiiKzghglz;cgé bubnmorexa OK §77
r;H HHICHIA HEOTPCHCICHIOCTEN & BHICHOSP https://m.edsoo.ru/65783dec
bu6moreka [IOK
105 Pewene rpagueckux saxas https://m.edsoo.ru/e70195bd | ° 0
I1
106 Pemenue pacu€tHbix 3a1a4 bubnuorexa LIOK KOOIf; O;;:;I;;CH
P A https://m.edsoo.ru/ee9b3182 P
pabote
KonTponsHas paborta no Temam: "OCHOBBI
107 CTO", "KopnyckyJsipHO-BOJIHOBOH Jya bubmmorexa LOK §80
" PHyCRy P o https://m.edsoo.ru/c3de891a
JTU3M
108 OnBITHI MO UCCIIEOBAHHUIO CTPOCHHUS aTOMA. bubmmoreka [JOK §81
[Tnanerapnas mozaens aroma Pezepdopra https://m.edsoo.ru/312b750a
b K
109 ITocrynater bopa uomorexa L1O §82

https://m.edsoo.ru/404dfa9a
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110 Bunel ciektpoB. CieKTp ypoBHEHN 3HEPTUU Bbubmuotexa [JOK §66-75,
aToMma BOJOpOJia https://m.edsoo.ru/cf74blla | mnoBTOPUTH

11 CrioHTaHHOE U BBIHYKJEHHOE U3ITyYeHHE bubnuoreka [IOK §66-75,
cBeTa https://m.edsoo.ru/f945d85¢c | moBTOpPUTH

bubmnoreka LIOK

112 J 76

aep https://m.edsoo.ru/2288a0c4 376, IOBTOPHTE
H I'eiizeno -
YKJIOHHasi MoJienb siipa [ eiizenbepra Butnorexa LIOK $80-88,

113 NBanenko. 3apsa u MacCoOBOE YMCIIO sAJpa.

https://m.edsoo.ru/34adaSde | NOBTOPUTH
H3oTonel. PagnoakTMBHOCTH
3aKkOH paJMOaKTUBHOTO pacnaaa. CBoiicTBa

114 MOHU3UPYIOLIETO U3IydeHus. BinusHue pa- bubnuoreka [JOK §76. HOBTOPUTS
JMOAKTUBHOCTHU Ha KUBbIE OPraHU3MBI. https://m.edsoo.ru/aab98bef
Jo3nmerpus
DHeprus CBsSI3U HYKJIIOHOB B sjipe. SnepHbie
cuibl. Jledekt Macchl sapa. SaepHbie peak-

115 nuu. Snepusie peaktopsl. [IpobaemMbr yrpas- bubnuoreka [IOK §90-95,
JIIEMOTO TEPMOSIZICPHOTO CHUHTE3a. https://m.edsoo.ru/ff1758d0 MTOBTOPHUTH
DKOJIOTUYECKHE aCTIEKThl Pa3BUTHS sIIEPHON
SHEPreTHKU
MeTo1pl perucTpalnuy U UCCIe0BaHUs dJie-

MeHTa];‘)'HBIX yactull. OyHaaMeHTalbHbIE B3a- BuGmmnorexa LIOK §96-98.

116 HUMOJIEUCTBUS. bapuOHbI, ME30HBI U JICTITO-

. https://m.edsoo.ru/lac08as5b MOBTOPUTH
uel. [IpencraBnenue o CtangapTHOM MOAETH.
KBapk-rirooHHas Moienb aipOHOB
®usuka 3a npegenamu CTaHIapTHOU MOJe-

117 . Témuas hr/;afe usl U TéMHZ}IpBHe TUs " bubmorexa LIOK 399-109,

' P . Pt https://m.edsoo0.ru/c026fd37 | moBTOPUTH
EnuncTBO (hmznueckoit KapTUHBI MUpa
118 Oranel pa3BUTHS aCTPOHOMUHU. 3HAYECHHE bubnuorexa LIOK §99-109,
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ACTPOHOMHH https://m.edsoo.ru/ad73e145 | mnoBTOPUTH
[TpuMeHNMOCTh 3aKOHOB (PU3UKH 1151 0OBsIC-

119 HepHI/m IIPUPOBI KOCMI/IIIG(}:)KI/IX 06§eKTOB. bubmiorexa LIOK 399-109,

. https://m.eds00.ru/39c44028 | 1OBTOPUTH
MeTo /1l aCTPOHOMHYECKUX UCCIIET0BaHNUN
CoBpeMeHHbIE ONTUYECKUE TENECKOIbI, pa-

120 nnofenecxonm BHeaTMocdepHas aCTpOIII)O- bubnuoreia LOK 399-109,

’ https://m.edsoo.ru/4877aale | TOBTOPHUTH
MUS

121 Bun 3Bé31H0T0 HeOa. Co3Be3nus, spKue bu6mmoreka [IOK §99-1009,
3BE3/b1, INIAHETHI, HX BUAUMOE IBHKEHHUE https://m.edsoo.ru/aac588eb MTOBTOPUTH
Conneunas cucrema. Connue. CosHedHast

122 aKTUBHOCTb. MICTOUHUK 3He1113r1/11/1 Connua n bubmorexa LIOK 399-109,

N https://m.edsoo.ru/22748eb4 | NOBTOPUTH
3BE3 ]
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
123 Z[Hari)aMMa "cneKTpaﬂle;ﬁ KJfaCC — CBETH- bubmuorexa LOK 399-109,
" https://m.eds00.ru/42169944 | moOBTOPUTH
MOCTb
124 3Be3 bl TIIaBHOM OCIEN0BATEILHOCTH bubmorexa [IOK 399-109,
https://m.edsoo.ru/b3cb766¢c | moOBTOPUTH
Bnyrpennee ctpoenue 38é31. COBpeMEHHbIE

125 npe}];fTaBneHnﬂpo nponcxoxfneHmf U 3BOJIIO- bubmorexa LIOK 399-109,

. . https://m.edsoo.ru/d09da494 | noBTOPUTH
uuu CosHIa U 3BE€3/1. DTallbl )KU3HU 3BE3]

126 Muneunsbiii [Iyte — nama [Nanaktuka. Tumnbl bubnuorexa [JOK §99-1009,
rajakTuk. YEpHbIE ABIPHI B AJIpax rajlaKTUK https://m.edsoo.ru/7cd10a0a | HOBTOPUTH
Bcenennas. Paciumnpenne Beenennoit. 3akoH

127 Xaoboua. Teopust E(f)nbmoro B3pbIBa. Penuk- bubmmorexa IOK 399-109,

https://m.edsoo.ru/3dbdf0d2 | noBTOPUTH
TOBOE U3JIy4EHUE

128 MacmtaGHast cTpykTypa Beenennoit. bubnuorexa LIOK §99-109,
MeraraakTuka https://m.edsoo.ru/ce234633 | NOBTOPUTH

129 Hepeménnsie mpo6aemMbl acTpOHOMUU bubnuorexa LIOK §99-109,
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https://m.edsoo.ru/d37d9ffe IIOBTOPUTh
®uznyeckuil npakTukym 1o teme "Hccneno-
BaHHWE MAarHUTHOTO ITOJIS TOCTOSTHHBIX Mar- I
. OJTOTOBUTHCS
HuToB" i "VccnenoBanue CBOUCTB dep- bubnuoreka [IOK .
130 " " . _ MIPaKTUYECKOU
pomarneTukoB" win "HccnenoBanue nem- https://m.edsoo.ru/67361aef 5
abote
CTBUSI IOCTOSIHHOTO MarHuTa Ha paMKy C TO- P
Kom"
duznyeckuil npakTukym no reme "M3mepe-
Hue cuiibl AMnepa" nin "M3yuenue 3aBucu- Bu6 110K IToaroroBuThCs
noIMoTeKa .
131 MOCTH CHUJIbI AMIIEpa OT CUJIbI TOKA" MM IIPaKTUYECKON
" . https://m.edsoo.ru/fcae91e9
Omnpenenenre MarHUTHOM WHIYKIIMH HA OC- pabote
HOBE U3MEPEHUS CHIIBI Amriepa"
®usnueckuil NpakTUKym 1o reme "Hcecneno- m
. OATOTOBHUTHCS
BaHME SBJICHUS AIEKTPOMArHUTHON MHIYK- .
132 " " https://m.edsoo.ru/c36658da | npakTHYECKOi
nun" win "OnpeaeneHne HHIYKIIUA BUXpe- 5
abore
BOI0 MarHUTHOTO MOJIs" P
®duznyeckuil mpakTukyM 1o teme "Hccneno- Bi6 110K IToaroToBUTHCS
nonmmoTeka
133 BaHME sABJIeHUs caMonHAyKuu" uinu "Coop- MPaKTUYECKOU
https://m.edsoo.ru/b8fb6391
Ka MOJIETIH 3JIEKTPOMarHuTHOTO reHepartopa” pabote
®dusznyeckui mpakTukyM mno teme "M3mepe- Bu6 110K [ToaroroButThCs
. nonmoTeka .
134 HHUE Mepro/1a CBOOOHBIX KOJICOaHUN HUTS- ‘ MIPaKTUYECKON
| https://m.edsoo.ru/5d159d35
HOTO U NMPYXUHHOTO MasATHUKOB pabote
. IloaroroBurncs
135 Oduznyeckuil mpaktukym no teme "IIpeodpa- bubnuorexa [JOK .
MPaKTUYECKON
30BaHUE PHEPTUU B IPYKUHHOM MasATHHUKE" https://m.edsoo.ru/a28026bd P
pabote
®uznyeckuil npakTukym mno teme "Hccneno- n
OATOTOBUTHCS
136 BaHME MIEPEMEHHOTO TOKA Yepe3 MOCie10Ba- bubnuoreka [JOK .
N MPaKTUYECKOU
TEJIbHO COECIMHEHHBIE KOHIEHCATOP, KaTyIl- https://m.edso0.ru/89dc2d90 p6
pabore

Ky 1 pe3ucrop” uiu "HccnenoBanue paboThl
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HCTOYHUKOB CBCTA B LCIIH NICPEMCHHOI'O TO-

n

Ka

[TonroToBuThCs
137 dusndeckuit mpakTukym 1o teme "M3yuenue bubnuotexa [JOK .
. MPaKTUYECKON
[apamMeTpoB 3BYKOBOM BOJIHbI" https://m.edsoo.ru/b100661a
pabote
®duznyeckuil npakTukym no teme "M3mepe-
" IToaroroBuUTHCA
HUE TI0Ka3aTells MPeJIOMIICHUs CTeKIa" Win bubnuoreka [JOK .
138 " MPaKTHYECKOU
[Tonydenue nzobpaxeHus B cUCTEME U3 https://m.edsoo.ru/42569eal 5
abore
TJIOCKOTO 3€pKaJia U JTUH3bI" P
®uznyeckuil npaktukym no teme "Hccneno-
BaHME 3aBUCHMOCTH (DOKYCHOTO PACCTOSTHUS [ToaroroBuThCS
130 ( Qoxycroro p . Bubmmorexa LIOK ¢
OT BelIeCcTBa (Ha MpuUMepe KUAKUX JTNH3 MPaKTUYECKON
" PrMEP https://m.edsoo.ru/b879fb3f P
unu "M3mepenne (OKyCHOTO PacCTOSTHHS pabote
paccenBaroIMX JUH3"
dusndeckuit mpakTUKym 1o teme "Habmro- [TonroToBuThCS
140 o o bu6moreka [IOK .
neHue qupakiui, UHTepPepeHuu 1 MoJs- MPaKTUYECKOU
PATIUIH, HHTEPOED https://m.edsoo.ru/8b7ac737 = T
pu3aluy cBETa pabote
duznyeckui mpakTukyM o teme "Onpene-
IToarotoBUTHCS
JICHHE UMITYJIbCA U SHEPTUU PEISATUBUCTCKUX bubnuorexa [JOK .
141 MPaKTUYECKOU
gacTu1l (1o pororpadusiMm TpeKOB 3apsHKeH- https://m.eds00.ru/63756c47 5
abore
HBIX YaCTHUIl B MAarHUTHOM T10J1¢)" P
®usnueckuil NpakTUKyM no reme "M3mepe-
Hue nocrosiHHou [Tanka Ha ocHOBe uccie- [ToaroroBUTHCS
" | bubmnuoreka IIOK .
142 nosanus Goroaddexra" nnu "Hccnenoanue MPAKTHYECKOU
https://m.edsoo.ru/eb916{82
3aBUCHUMOCTH CHJIBI TOKA Yepe3 CBETOAUOM OT pabote
HanpsKeHus "
®usnueckuil npakTukym no reme "Hccneno- [ToaroroButhCs
143 p M bu6mmoreka [IOK .
BAaHME CIEKTPa pa3peKeHHOIO0 aTOMapPHOTO MPaKTUYECKOU
pa pasp . P https://m.edsoo.ru/ec651eb8 P
BOJIOpOJa U U3MEPEHUE NOCTOSAHHOM Puj- pabote
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oepra”

144

®uznyeckuil npakTukym 1o teme "Hccneno-
BaHUE PAJIMOAKTUBHOTO (JOHA C UCTIOIH30Ba-
HueM go3umMerpa" wiu "VM3yueHue noroiie-
HUs OeTa-4acTull amoMUHIEM "

bubmnoreka LIOK
https://m.edsoo.ru/c3dabebe

[TonroroBuThCs
MPAKTUYECKOU
pabote

145

duznyeckuil npakTukyM o teme "Habiro-
JIeHUsI 3BE3/1HOTO HE0a HEBOOPYKEHHBIM TJia-
30M C HCIOJIb30BaHUEM KOMITBIOTEPHBIX
MIPWJIOKEHUH IS ONPEIeNICHUS TTOJI0KEHUS
HEeOECHBIX 0OBEKTOB HA KOHKPETHYIO JaTYy:
OCHOBHbIE c0o3Be3/11s1 CeBEpHOro MOITyIIapHs
u spkue 38E3161" win "HabmoneHust B Tene-
ckor JIyHbl, TU1aHEeT, TYMAaHHOCTEW U 3BE3-
HBIX CKOIUICHUI1"

bu6mmoreka [IOK
https://m.edsoo.ru/1072021e

§10-20,

ITOBTOPUTH

146

O0o001Ienre ¥ cucTeMaTH3ays 3SHAHWH.
Ponb ¢pu3uku 1 acTpoHOMUM B SKOHOMHUYE-
CKOM, TEXHOJIOTHYECKOM, COIMAIBHON U TH-
4yeckoi cepax IesTeTbHOCTH YEIOBEeKa

bu6moreka [IOK
https://m.edsoo.ru/ad6ddeed

§21-30,
MOBTOPUTH

147

O00011eHre U cUCTEMATU3ALMS 3HAHUN.
Ponb 1 mecTo pu3MKK U aCTPOHOMHH B CO-
BPEMEHHOW HAYYHOH KapTHUHE MUpa

bu6moreka [IOK
https://m.edsoo.ru/18f19{7¢c

§31-40,
IMOBTOPUTDH

148

O06o001eHne u cucTeMaTu3anus 3HaHuH.
Ponp pusnueckoit Teopun B popMUpOBaHUT
MIpe/ICTaBICHHUM 0 (PU3NYECKOM KapTUHE MHU-
pa, mecto pU3NYECKOM KapTUHBI MUpPa B 00-
1IEM Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX MPEJCTABICHUNA O IPUPOJC

bubnuorexa [JOK
https://m.edsoo.ru/e7d400f4

§1-50, moBTOPUTH

149

O00011eHrE U cUcTEMAaTU3aLMs 3HAHUI IO
teme "Kunematuka"

bu6mmoreka [IOK
https://m.edsoo.ru/b032fc4b

§1-50, noBTOPUTH
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O00011IeHME U CUCTEMATU3ALMS 3HAHUM IO

bubmunoreka LIOK

150 1-50,
teme "Kunemartuka" https://m.edsoo.ru/4e31b507 3 HOBTOPHTE
151 O00011IeHNEe ¥ CHCTEMAaTH3aLMs 3HAHUH 110 bubmnoreka LIOK §1-50, HOBTOPUTE
teme "JuHamuka" https://m.edsoo.ru/2dfbafc5 ’ P
O06001IeHe U CUCTEMAaTH3aI|sl 3HAHUH 110 bu6mmoreka [IOK
152 §1-50, noBTOPUTH
teme "Craruka TBEpAoro remna" https://m.edsoo.ru/3cca482e
153 O06o0meHre 1 cHCTEMAaTH3alKs 3HAHUHT 110 bu6mmoreka [IOK §1-50, HOBTOPUTE
TeMme "3aKOoHbI COXpaHEHUs B MeXaHuKe" https://m.edsoo.ru/32a4d1a0 ’ P
R I bitGnorera LIOK $20.43
" P https://m.edsoo.ru/ed440ca8 | MOBTOPUTH
TEOPUHU
155 O06o01enre U cucTeMaTru3alus 3HaHUI 110 bubnuotexa [JOK §29-43,
teme "TepmoauHamuka. TernoBsle MauHbL" https://m.edsoo.ru/c63f7c10 | NOBTOPUTH
156 | moue "Arpérarmass conmomma sttsoTss biorera LIOK $20.43
P B B ' https://m.edsoo.ru/1d36b5bl | mOBTOPHTH
@da3oBbIE IEPEXOIBI
O06o00meHre B CHCTEMAaTH3alKs 3HAHUHT 110 bu6moreka [IOK §29-43,
157
Teme "Dnekrpudeckoe mnojie" https://m.edsoo.ru/3bf0def9 IIOBTOPUTH
158 O0o001mIeHNEe B CHCTEMAaTH3aLKs 3HAHUH 110 bu6mmoreka [IOK §29-43,
teme "TIoCTOSTHHBIN ANEKTPUUYECKUN TOK" https://m.edsoo.ru/71453ee6 | TOBTOPUTH
159 O00011IeHNE U cCUCTEMATH3AIMsI 3HAHUH 110 bu6mmoreka [IOK §29-43,
teme "Toku B pa3nuyHbIX cpegax" https://m.edsoo.ru/3d40077a | HOBTOPUTH
O00011IeHNE U cCUCTEMATH3AIMsI 3HAHUH 110 bu6mmoreka [IOK §29-43,
160
teme "MarauTtHoe noJie" https://m.edsoo.ru/3b4c0bae | MHOBTOPUTH
161 | s st 20 eve Omevmpomarormae biGmorera LIOK $20.43,
t " P https://m.edsoo.ru/053e2248 | TOBTOPUTH
WHIYKINS
162 PezepBHblit ypok. O00O1IEHNE U CUCTEMATH- bubnuorexa LIOK §29-43,
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3auus 3HaHUi o teme "MexaHn4decKkue Ko- https://m.edsoo.ru/d6310bfd | noBTOpPUTH
nebanus”
163 | satng snanat v ewe "OmermponrmtnG 1 biGmorexa LIOK 12043,
B : P https://m.eds00.ru/5e2bb83d | mOBTOPHTS
KoJIeOaHHs
PesepBHbIi ypok. O000IICHNE U CUCTEMATH-
164 3a1Us 3HaHWM 1Mo TeMe "MexaHu4YecKue u 1 bubnuorexa LIOK 329-43,
B " https://m.edsoo.ru/96a7a2dd | noBTOPUTH
AIIEKTPOMATrHUTHBIE BOJTHBI
165 PesepBubiit ypok. O60011EHNE U CHCTEMaTH- | bubnuotexa [JOK §44-68,
3auust 3HaHu 1o treme "Onrtuka" https://m.edsoo.ru/52ad1603 | HOBTOPUTH
166 PesepBHblit ypok. O6001IEHIE U CUCTEMATH- 1 bubnuoreka [JOK §61-69,
3auust 3HaHui o reme "OcHoBbl CTO" https://m.edsoo.ru/Sbeclc65 | NOBTOPUTH
|l O beaalok o
B . " PHYCKYP https://m.edsoo.ru/f7¢59d38 | mnoBTOPUTH
BOJIHOBOM Jyaii3M
Peseprubiit ypok. O6001IEHNE U CHCTEMaTH- bubnuoreka [IOK §74-94,
168 . 1
3anus 3HaHui 1o teme "dusmka aroma" https://m.edsoo.ru/1£511654 MTOBTOPHUTH
169 | sanon oot o T s romono 1 buGmoresa LIOK 8909,
B " https://m.eds00.ru/905¢5¢ce0 | mOBTOPUTHL
S7pa ¥ 3JI€MEHTapHbIX YaCTHIL
o PesepBHbiit va)01<. 0606"IgeHI/Ie u CI/ICTeMa”(;)I/I- 1 BuGmmnorexa LIOK §99-109.,
3anus 3HaHUH 1o Teme "DJIeMeHTHI acTpopu-
B " P https://m.edsoo.ru/2bffb94c IIOBTOPUTH
3UKH
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170



https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c




MMPOBEPAEMBIE TPEFOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

10.1

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa3o-
BaTe/JIbHOM MPOrpaMMbl cpeiHero o0mero o0pa3oBaHus

JleMOHCTpHpOBaTh HAa MpUMEpax pojib U MECTO (HU3UKU B (OPMHPOBAHUU
COBPEMEHHOM HAYy4HOW KapTHHBI MUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
U TEXHOJIOTHi, B TPAKTUYECKON JIEATEIIbHOCTH JIFOJEH

10.2

YYuThIBaTh TpaHUIBl IPUMEHEHUS M3YUYCHHBIX (DU3UUYECKUX MOJEJeH: ma-
TepUajbHas TOYKa, MHEpLUalIbHAs CHUCTeMa OTCUYE€Ta, abCOJIOTHO TBEpIOE
TEJI0, UICAJIBHBIN T'a3; MOJIETN CTPOCHHS Ia30B, KUJIKOCTEN U TBEPIBIX TEN,
TOYECUHBIN AJIEKTPUUECKHI 3apsi/] — MPU pelIeHNH (PU3NIECKUX 3a7a4

10.3

Pacnio3znaBate pusnueckue sBieHus (MpoIecchl) U OObICHATH UX HA OCHOBE
3aKOHOB MEXaHHKH, MOJEKYISIPHO-KHHETHUECKOW TEOPHUH CTPOCHUS BeIle-
CTBAa M DJIEKTPOJIMHAMHUKHU: PaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIU-
HelHOe NBW)KEHHue, CBOOOJHOE MaJeHUE Tel, JBUKEHHE MO0 OKPYKHOCTH,
WHEPIUs, B3auMoIecTBUE Tel; Auddy3us, OpOyHOBCKOE ABUKEHHUE, CTPO-
€HME XKHUJKOCTEH M TBEPABIX Tell, U3MEHEHHe 00bEMa Tell MPU HArpeBaHUU
(OxJaXkIeHUH), TEIUIOBOE paBHOBECHE, HCHApeHHe, KOHJCHcalus, IjaBlie-
HUE, KpUCTaNIM3alysl, KUIIEHUEe, BJIKHOCTh BO3/lyXa, MOBBIIICHUE JaBile-
HUS ra3a IpU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSA3b MEKIY MapaMer-
paMM COCTOSTHMSI ra3a B M30Ipolieccax; MIEKTPU3aLus Tell, B3auMoieiicTBHe
3apsioB

10.4

OnuceIBaTh MEXaHUYECKOEC JABVXKCHHUE, UCIIOJIb3Ys (bl/ISI/ILICCKI/IC BCIINYUHBIL:
KoopAuHaTta, IIyTh, IEPEMCIICHUE, CKOPOCTh, YCKOPEHUE, MaccCa TC€jia, CHUJIa,
HUMITYJIBC TE€Jla, KHHECTHYCCKAasd SHECPrus, INOTCHIHUAIbHAas 3HECPrusa, MCXaHH-
qyCCKas pa60Ta, MCXaHHUUYCCKasA MOINHOCTDL, IIPpHU OIIMCAHHUH IIPABHUIJIbHO TPaK-
TOBAaTb (1)I/I31/I‘16CKI/II71 CMBICJI HCIIOJIB3YCMbIX BCJIUYHH, HUX 0003HAYEHUS U
CAMHUIIBI, HAXOJUTh (1)0pMy.]'IBI, CBA3BIBAIONINUEC JAHHYIO (bHSH‘IeCKYIO BCIIN-
YUHY C APYI'UMH BCIINUNHAMUA

10.5

OnuceIBaTh U3y4EHHbIE TEIJIOBBIE CBOMCTBA TEJl M TEIUIOBBIE SBJICHUS, HUC-
noJb3ys (U3NYEeCKUe BEIMYHMHBI: JIaBJICHUE Trasza, TeMIepaTypa, CPeaHss
KWHETUYECKasl DHEPIUsl Xa0TUYECKOTO JIBUKEHUSI MOJIEKYII, CPEIHEKBaIpa-
TUYHAsE CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS DHEPrus,
paboTta rasza, KO3(pQUIUEHT MOJE3HOro JEHCTBUS TEIUIOBOTO IBHIaTEs;
IpY ONHCAHUU NPABUIBHO TPAKTOBATH (PM3UUECKUIN CMBICI HCIIOJb3YEMbIX
BEJIMYUH, UX 0003HAYEHUS U €MHHULIBI, HAXOJAUTh (POPMYIIbI, CBS3bIBAIOIINE
JAHHYIO (PU3MYECKYIO BEIUYUHY C JPYTUMHU BEIMUUHAM

10.6

OnuceIBaTh HU3YUYCHHBIC JJICKTPUYCCKHUC CBOICTBA BeIleCTBa U QJICKTPUIC-
CKHC SABJICHHA (npoueccm), HCIIOJIBb3Ys (I)I/I3I/I‘-IGCKI/IG BCJIIMYUHBI: 3JICKTPUUC-
CKHUit 3apsad, SJCKTPUYCCKOC II0JIC, HaHpﬂ)KéHHOCTB IoJis1, MOTCHIMAJI, pa3-




HOCTb MOTEHIIMAJIOB; NMPHU ONUCAHUU MPABUIBHO TPAKTOBATH (PU3MUECKHIA
CMBICJI UCIIOJIb3YEMbIX BEJIIMYHMH, UX 0003HAUCHHS U €AMHUIBI; YKa3bIBaTh
(opMyIbl, CBA3BIBAIOIINE JAHHYIO (DPU3WYECKYIO BEIIMYMHY C APYIHMMH Be-
JUYMHAMU

10.7

aHATM3UPOBaATh (PU3MUYECKHE MPOLECCH U SABJICHHS, MCIIONB3YS (hPU3NYECKHE
3aKOHbl M IPHHLMIBL 3aKOH BcemupHOro tsarorenus, I, II m III 3akoHBI
HeroToHa, 3aKk0OH COXpaHEHHsI MEXaHWYECKOW JHEPruH, 3aKOH COXPAHEHUS
VMITYJIbCA, ITPUHLAII CYNEPIO3ULIMM CHJI, IPUHLUII PAaBHOIIPABUS HHEPLIH-
AIBHBIX CUCTEM OTCYETA; MOJIEKYJSIPHO-KUHETUYECKYI0 TEOPHUIO CTPOCHUS
BEILIECTBA, I'a30BbIE 3aKOHBI, CBSI3b CPEJIHEN KMHETUYECKOW SHEPIUU TEIUIO-
BOTO JBMKEHMSI MOJIEKYJI C aOCOJIOTHOW TeMIlepaTypoi, HEepBbIA 3aKOH
TEPMOJMHAMMKH; 3aKOH COXPAaHEHMS DJICKTPUYECKOTO 3apsna, 3akoH Kymo-
Ha; IPU 9TOM pa3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €ro MaTeMa-
TUYECKOE BBIPAYKEHUE U YCIOBUS (TPaHUILIbL, 00J1aCTH) IPUMEHUMOCTH

10.8

OOBICHATH OCHOBHBIE NMPUHIIUIIBI JICUCTBUS MAIIWH, MPUOOPOB U TEXHUYE-
CKHUX YCTPOWCTB; Pa3IM4aTh YCIOBUS X O€30TIACHOTO MCITOJIH30BAHHUS B TIO-
BCETHEBHOM KU3HU

10.9

Brimonaare OKCIICPUMCHTBLI IO HCCICOOBAHUIO (1)I/I3I/II-IGCKI/IX SIBJIEHUN "
MPOIIECCOB C MCIIOJIL30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHIA; TPH ITOM
dhopmynupoBaTh mpobaemMy (3a7ady) ¥ TUIOTE3y YUYEOHOTO AKCIIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEIOKEHHOTO 000PYAOBaHUS, MPOBOAUTE OIIBIT
1 GOPMYIIUPOBATH BBIBOIBI

10.10

OcymiecTBidTh NpsiMble M KOCBEHHBIE M3MEpPEHHs] (DPU3MUECKUX BEITUYMH;
IIPU ATOM BBIOMPATh ONTUMANIBHBIN CIOCOO U3MEPEHHsI U MCIIOJIb30BaTh U3-
BECTHBIE METO/IbI OLIEHKU MOTPELIHOCTEeNH U3MEPEHUI

10.11

HccnenoBaTh 3aBUCUMOCTH MEXTy PU3NYECKMMH BEIHUYMHAMU C UCIIOJIB30-
BaHUEM MPSMBIX U3MEPEHHI; MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUK-
CUpPOBATh PE3yIbTAaThl MOJYYEHHON 3aBUCUMOCTU (U3UYECKUX BEITUYHMH B
BUJEe Ta0nuIl U TpaduKoB, AeTIaTh BBIBOJBI IO pe3yabTaTaM MCCIEI0BaAHUS

10.12

CobmonaTh mpaBuiia 6€30MacHOrO TPyAa MPHU MPOBEICHUU UCCICTOBAHUHA B
paMKax y4yeOHOro HSKCIEpPUMEHTa, Y4eOHO-HCCIEeI0BATEIbCKOM U MPOEKT-
HOU JESTENbHOCTH C UCHOJIB30BAaHUEM H3MEPUTEIbHBIX YCTPOICTB U 1abo-
paTopHOro 060pya0BaHUS

10.13

Pematp pacu€rHple 3amaun ¢ SIBHO 3a/laHHOM (H3WYECKOM MOJENbI0, HC-
noJib3ysl (U3MYECKUE 3aKOHBI U TPUHIUIIBI, HA OCHOBE aHajH3a YCIOBHS
3a/1au BBIOMpATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3NUECKHE BEIUYMHBI
u hopmyIbl, HeOOXOaUMBIE [T €€ pelleHHs], TPOBOAUTH PACUYETHI U OLICHU-
BaTh PEATLHOCTD MOJYYEHHOTO 3HaUCHUs (PU3MUECKOI BEITUYNHBI

10.14

Pemate kauecTBEHHBIC 3aJa4M: BBICTpanBaTh JIOTUYCCKU HCHIPOTUBOPCHUU-
BYIO ICIIOYKY paccyxc,ueHI/Iﬁ C OHOpOﬁ Ha U3YUYCHHBIC 3aKOHbI, 3aKOHOMCP-
HOCTHU U q)HBI/IquKI/IC SABJICHUSA

10.15

Hcnons30BaTh Ipu pCHICHUU y’-IC6HBIX 3ala4y COBPCMCHHBIC I/IH(I)OpMaI_II/I-




OHHBIE TEXHOJIOTMM IJIg IIOMCKA, CTPYKTYpPUPOBAHUSA, MHTEPIIPETALNU U
MpeACTaBICHUS Y4eOHOW M HAay4YHO-TOMYJSIPHOM WH(pOpMAalWu, MOTy4eH-
HOH 13 PAa3JINYHBIX UCTOYHUKOB, KPUTUYCCKH AHAJIM3UPOBATH MOJTYy4aCMYIO
uH(pOPMAIIHIO

10.16

[IpuBoaUTE NpUMEpPHI BKJIa/1a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MHpa, B pa3BU-
THE TEXHUKH U TEXHOJIOTUN

10.17

Hcnonp3oBaTh TeOpeTUYECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHOW JKU3HU
Juid o0ecrieueHus: 6€30MacHOCTH MpU 00palieHny ¢ IpubopamMu U TEXHHUYe-
CKUMHU YCTPOMCTBaMH, JJIsi COXPAHEHHUS 370pPOBbsi M COONIOAEHUS HOPM
9KOJIOTMYECKOTO OBEAEHHS B OKpY)KaloIeil cpene

10.18

PaGortate B rpyIie ¢ BBIIIOJIHEHWEM Pa3IMYHbIX COLMAIbHBIX pOJIEH, Iia-
HUpPOBaTh PAabOTy TpYMHIbl, PALHUOHAIBHO paclpeAesTh OOS3aHHOCTH U
IJIAaHUPOBATh JIEATEIbHOCTh B HECTAHJIAPTHBIX CUTYalUAX, a/IeKBaTHO OIle-
HUBATh BKJIAJ KaKJOTO M3 YYaCTHUKOB I'PYIIbI B peLICHHE paccMaTpuBae-
MOU TIPOOIIEMBI

11 KJIACC

Kon
NpoBepPsieMoro
pe3yJabTata

11.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI 00pa3o0-
BaTeJIbLHOM NMPOIrPaMMBbl CpeiHero ooero odpazoBaHus

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOU Hay4yHOUW KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOW TEXHUKHU
U TEXHOJIOTUH, B MPAKTUYECKOM MESATENbHOCTH JIOACH, LEIOCTHOCTh M
€IMHCTBO (PM3MYECKOM KapTUHBI MUpa

11.2

Y4YuUTEIBATH r'paHULIbl MPUMCHCHUA N3YUCHHBIX (1)H31/I‘{€CKI/IX MOJIEIeH: TO-
YEeYHBIN SHeKTpI/I‘IeCKI/Iﬁ 3apsan, AACpHaAA MOACIIb aTOMA, HYKJIOHHAsI MOJCIIb
dTOMHOTIO dJpa IIpu pCIICHUHA (1)I/I3I/I‘16CKI/IX 3aJa4

11.3

Pacrio3HaBath ¢Gu3uueckue siBiieHus (MPOIECcChl) B OOBICHATh UX HA OCHOBE
3aKOHOB 3JICKTPOJMHAMUKA U KBAHTOBON (DHU3WKH: SJICKTpUYECKAs MPOBO-
JMMOCTbh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHCTBUS TOKA,
B3aMMOJICHICTBHE MarHUTOB, 3JICKTPOMArHUTHAS WHAYKIIMS, JCHCTBHE Mar-
HUTHOTO T0JISI Ha MPOBOJIHUK C TOKOM M JBIDKYIIHICS 3apsii, 3JCKTpoMar-
HUTHBIE KOJICOAHMs ¥ BOJIHBI, IPSIMOJIMHEHHOE paclpOCTPaHEHUE CBETa, OT-
pakeHue, TpeoMIIeHHe, HHTepepeHIIns, TUPPaKIUs U TOJISPU3aIUs CBe-
Ta, nucnepcus cBera, porosnextpuueckuil d3Pdext (PporodddexT), cBero-
BOC JIaBJICHHE, BO3HUKHOBCHHE JIMHEWYATOTO CIIEKTpa aToMa BOJOPOJA,
€CTEeCTBEHHAs U MCKYCCTBEHHAs PaJMOAKTHBHOCTh

11.4

OnuceIBaTh HU3YUYCHHBIC CBOIMCTBaA BeEIIECTBA (BJ'IeKTpI/I‘-IeCKI/Ie, MAarduMTHBIC,
ONTHYCCKHUC, IJICKTPUUCCKYIO IMPOBOAUMOCTL PA3JIMYHBIX cpe,u) H 3JICKTPO-




MarHuTHbBIC SIBIICHUS (ITPOLIECCHI), UCTIONIB3YS (PU3MUECKUE BEITMUNHBI: IJICK-
TPUUYECKUH 3apsj, cuja TOKA, SJIEKTPUUYECKOE HAIPSLDKEHUE, DIIEKTPUUECKOE
COTIPOTHBIIEHUE, Pa3HOCTh moTeHnuanos, DJIC, paboTa TOka, WHIYKIUS
MAarHuTHOTO MOJIs, cuia Amrepa, cuna JlopeHna, HHIYKTUBHOCTh KaTYIIKH,
SHEPTHsl AIEKTPUYECKOTO U MArHUTHOTO TOJIEH, TIEPUOJT U YacToTa KoJjeba-
HUI B K0JIeOATEIILHOM KOHTYpE, 3apsi/i U CHJIa TOKa B IPOIlecce TapMOHUYe-
CKHUX 3JIEKTPOMAarHUTHBIX KOoJeOaHMid, OKYCHOE PACCTOSHUE U ONTHYECKAs
CuJia JIMH3BI; IIPU OINHCAHUU IMPABUJIBHO TPAKTOBATbH (1)I/I3I/I‘~I€CKI/II71 CMBICJI
HCITOJIb3YEMbBIX BCJIWYHH, UX 0003HaYeHus U CAVHUIIBI;, YKAa3bIBATb q)OpMy-
JIbI, CBA3BIBAIOIIUC JAHHYIO (1)I/IBI/I‘~I€CKyI-O BCIIMYMHY C APYTMMH BCJIMYHHA-
MHN

11.5

OnuceiBaTh M3y4YEHHBbIE KBAaHTOBBIE SBJIEHUS U HPOLECCHI, UCIOJB3YS (PU-
3UYECKUE BEIMYHMHBI: CKOPOCTh JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U
4acTOTa CBETA, SHEPrUsl U UMILYJbC (POTOHA, IEPHOJ NOJIypaclaa, SHEPrus
CBSI3M aTOMHBIX S/Iep; NP ONMHUCAHUU MPABUWIBHO TPAKTOBATH (PU3NYECKHUI
CMBICIT MCIIOJIb3YEMBIX BEJIIMYMH, UX 0003HAYEHMS U €IUHUIIbI; YKa3bIBaTh
(dhopMyIbl, CBA3BIBAIOIIME JTaHHYIO (PU3MUECKYIO BEIMUMHY C JPYTUMHU Be-
JUYMHAMU, BBIYUCIISTH 3HaUeHUE GU3NYECKOM BETMUHHBI

11.6

AHanu3upoBath pU3NUECKHUE MPOIIECCHI U SBJICHUS, UCIONb3Yd (PU3NUECKUE
3aKOHBI M MPUHLUIIBL: 3ak0H OMa, 3aKOHBI IMOCIIEA0BATEIHHOIO U IMapal-
JIeNIbHOTO COEAMHEHUS IPOBOJAHUKOB, 3aK0H [[xoyns — JleHla, 3ak0H 3iek-
TPOMarHUTHOM MHAYKLHHU, 3aKOH MPSMOJIIMHEHHOTO PaclpoOCTPaHEHUS CBe-
Ta, 3aKOHbI OTPAXEHMsI CBETa, 3aKOHBI TPEJIOMJICHHS CBETa, ypaBHEHHUE
DiiHmTeiHa s GoToddeKTa, 3aKOH COXpPaHEHHUSI YHEPTUH, 3aKOH COXpa-
HEHUSI HMITYJIbCA, 3aKOH COXPAHEHHUs 3JIEKTPUUYECKOTO 3apsja, 3aKOH CO-
XpaHEHUs] MacCOBOTO YHCIIa, MOCTYIaThl bopa, 3aKkoH paJuoakTUBHOTO pac-
naja; mpu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA, €ro Mare-
MaTHYECKOE BbIpaXEHUE U YCIOBUS (TPaHULIbI, 00JJaCTH) MTPUMEHUMOCTH

11.7

OHpe,Z[CJ'ISITL HaIIpaBJICHUEC BCKTOPAa HWHAYKIIMUM MArHUTHOI'O IIOJISA IIPOBO/J-
HHUKa C TOKOM, CHUJIBI AMnepa 1 CHJIBI HopeHua

11.8

CTpouTh M ONHCHIBATh H300PaKECHHUE, CO3/1aBaCMOE IUIOCKHM 3EPKaJIOM,
TOHKOHW JTUH30U

11.9

BBINONHATE 3KCIIEPUMEHTHI TI0 HCCICIOBAHUIO (U3NYECKUX SIBICHHHA W
MPOIIECCOB C MCIIOJIB30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI; TPH STOM
dbopmynupoBaTh mpobraemy (3agady) ¥ THIIOTe3y Yy4eOHOTO IKCIEPHUMEHTa,
coOuparh YCTaHOBKY M3 MPENJI0KEHHOTO 000PYAOBaHHUSI, IPOBOIUTH OTBIT
U GOPMYITUPOBATH BHIBOIBI

11.10

OCYH.[GCTBJ'IHTL psAMBIC U KOCBCHHBIC U3MCPCHUA (I)I/ISI/ILIGCKI/IX BCJIIMYHH,
IpHu 5TOM BLI6I/IpaTB ONTHMAJIBHBIN CII0CO0 N3MCPCHUSA U UCIIOJIB30BATh U3-
BCCTHBIC MCTO bl OLICHKH HOFpCHJHOCTCf/'I I/ISMCpCHHﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MYECKUX BEIWYHMH C UCHOJIb30BAHUEM IIpSi-
MBIX M3MEPEHHIi; IPU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCUPOBATH pe-
3yJIbTaThl OJYYEHHOW 3aBHCUMOCTH (PM3MYECKUX BEJIMUYMH B BHJIE TaOJIHUIL




U TpaduKOB, IeaTh BHIBOABI 110 PE3YJIbTAaTaM MCCIIEAOBAHUS

11.12

CoGumoath npaBuiia 0€30MacCHOTO TPyl MPH MPOBEACHUH UCCIICIOBAHUI B
paMKax y4eOHOTO SKCIIEPUMEHTa, y4eOHO-HCCIICHAOBATEIbCKOM M IPOCKT-
HOM JIEATEIbHOCTH C MCIOJIb30BAaHUEM HM3MEPUTEILHBIX YCTPOUCTB U J1a00-
paTopHOTO 000PYIOBAHMS

11.13

Pemate pacué€rHbie 3amaun ¢ SBHO 3aJaHHON (PU3MUECKOW MOJENbIO, HC-
IMOJIb3Yys (1)I/I3I/I'-IGCKI/IC 3aKOHBI M IMPUHOUIIBI; HA OCHOBC aHaIM3a YCJIOBUSA
3aJa4du BI)I6I/IpaTI) (1)I/I3I/I‘~I€CKYIO MOACIIb, BBIACIIATH (1)I/I3I/I'-I€CKI/IC BCJIMYHHBI
u GopMyIbl, HeOOXOIUMBIE /7S €€ peleHus], TPOBOAUTH PAacUEThl U OLIEHU-
BaThb pC€aJIbHOCTDH MMOJTYUCHHOTO 3HAYCHUA (1)H3H‘I€CKOI>1 BCINYNHBI

11.14

PemaTth xauecTBEHHbIE 3a/1a4M: BBICTpAMBaTh JIOTUYECKH HETMPOTHBOPEUH-
BYIO LIEMIOYKY PacCyKJIE€HUHN C OMOPOI Ha U3Y4YEHHbIE 3aKOHBI, 3aKOHOMEP-
HOCTH U (pU3HUYECKUE SIBICHUS

11.15

Hcnonb3oBath mpu pemieHUH y4eOHBIX 3ajad COBpeMEeHHble MH(OopMalu-
OHHBIE TEXHOJOTMH JUIA IIOMCKA, CTPYKTYpUPOBaHHUA, WHTEpIpPETAlUU U
Mpe/icTaBiIeHHUs] y4eOHOW M HAy4YHO-TIOMYJISIpHOM MH(OpMAalMU, MOTy4YeH-
HOM M3 PA3IMYHBIX UCTOYHUKOB, KPUTUUCCKH aHAJTU3UPOBATH IOJTYy4YaCMYIO
nHpopmMaLnio

11.16

OOBSCHATh MPUHIMIIBI JEWCTBUS MAIlUH, TPUOOPOB W TEXHUYCCKUX
YCTPOMCTB; pa3audaTh YCJIOBHUS MX O€30MMacHOTO MCIOJIb30BAaHUS B MOBCE-
JTHEBHOM XKU3HU

11.17

[IpuBoaUTE MpUMeEpHI BKJIa/1a POCCUMCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAayKH, B 00BSCHEHHUE MPOIIECCOB OKPYXKAIOIIETO MHUPa, B Pa3BU-
THE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp3oBaThk TeOpeTUYECKUE 3HAHUS N0 (PU3HMKE B TIOBCEIHEBHOW KU3HU
JUTsl oOecTiedeHnsi 0€30MTaCHOCTH MPU OOpaIIeHUH ¢ MPUOOpaMH U TeXHUYE-
CKUMH YCTPOMCTBaMH, JJISi COXPAHEHHUsS 3JIOPOBbS M COOJIOJCHUS HOPM
9KOJIOTUYECKOTO IMOBEICHUS B OKPYKAIOIICH cpeie

11.19

PaGoTaTh B TpyImIe ¢ BBHIIOJHCHHEM PAa3JIMYHBIX COIMAIBHBIX POJICH, IUIa-
HUPOBATh PabOTy TPYIIbI, PAIMOHAIBHO PACIPENeNATh OOS3aHHOCTH H
IUIAHUPOBATh JCSITEIBHOCTh B HECTAHIAPTHBIX CHUTYAIHUSX, aJICKBATHO OIle-
HUBaTh BKJIAJl KQXKJIOTO U3 YYACTHUKOB TPYIIBI B PEIICHUE paccMaTpuBac-
MO TIpoOIeMBI




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon Kox nmpoBepsiemoro

HpOBepﬂeMble IJIEMEHTDI COACPKAHUS
pasaejia 3JEMEHTA

OU3NKA 1 METOIbI HAYHYHOI'O [IO3HAHU A

®usuka — Hayka o npupoze. Hayunsle MeToasl mo-
11 3HaHUs OKpYyxarouiero mupa. Ponp skcnepumenTa u
' TEOpUU B Tpoliecce MO3HAHMS MPUPOJIbI. DKCIEepU-

MEHT B (U3HKe

1 MopenupoBanue (U3NYECKUX SBJIEHUN U Tpoliec-
coB. Hayunwie rumorte3pl. du3znyeckue 3aKOHBI U
12 TeOpuH. ['paHUIBI MPUMEHUMOCTH (PU3UIECKUX 3a-
) KOHOB. [IpuHnmn cootBerctBus. Ponbs u Mecto u-

3UKU B (POPMHPOBAaHUM COBPEMEHHOI Hay4yHOU Kap-

THHBI MUPa, B IPAKTUYECKOM IEATEIBHOCTH JIFOACH

2 MEXAHUKA

KMHEMATHKA

Mexagnueckoe aBrokeHue. OTHOCUTEILHOCTH Me-
2.1.1 XaHudeckoro  naBmwkeHnsa.  CucremMa — OTCUéra.
Tpaekropus

[lepemerienue, CKOpPOCTh (CpeAHsIsl CKOPOCTh, MTHO-
12 BEHHAsl CKOPOCTh) U YCKOPEHUE MaTepHaIbHONU TOY-
o KA, MX MPOEKIMU HAa OCH CHCTEMBI KOOPIWHAT.

Clio)xeHue NepeMEIeHUI U CII0KEHUE CKOPOCTEN

PaBHOMepHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE

13 nBuxkeHue. I'paduku 3aBUCUMOCTH KOOPAMHAT, CKO-
o pPOCTH, YCKOpPEHUS, MyTH U TIepeMelieHUs] MaTepu-

21 aJIbHOM TOYKH OT BpEMCHU

514 CBo0oHOE majieHue. Y CKopeHue cB0OO0IHOIO I1a-
o JICHUS

KpuBonuneiinoe newxkenue. PaBHoMepHOe nBHKe-
)15 HUE MaTEpUaIbHON TOUKH IO OKPYKHOCTHU. YTJIOBast
o CKOPOCTb, JMHEWHAs cKopocTh. Ilepnon m wactora.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

216 Texanuueckue YCTpOﬁCTBaZ CIIMAOMETDP, ABUKCHUC
o CHaps 0B, HCITHBIC 1 PEMCHHBIC IICPCAaYn

[Ipaktnyeckue paboTbl. M3MepeHHe MIHOBEHHOM

217 CKOPOCTH. HccnegoBanue COOTHOIIEHUS MCXKIAY IIy-
o TAMU, HpOfII[eHHLIMI/I TCJIIOM 3a MOCJICA0BATCIBbHBIC

paBHBIC ITPOMEIKYTKU BPECMCHHU IIPU PABHOYCKOPCH-




HOM JIBUKEHUHM C HaydyaJbHOM CKOPOCTHIO, PABHOM
HyIt0. M3yueHue NBUKEHUS LIapuKa B BA3KOW JKU-
KocTu. M3ydenue ABMKEHUS Tea, OpOLICHHOTO To-
PU30HTAJIBHO

2.2

JTMHAMUKA

2.2.1

[Ipunnun otHocurenbHOoCTH ['anunes. IlepBeiii 3a-
KoH HeproTona. MHepunanpHble CUCTEMBI OTCUETA

222

Macca tena. Cuia. [TpyuHUIun cynepno3unuu cui

223

Bropoii 3akoH HproTOHa 151 MaTepuanbHOM TOUKHU B
uHepuuanbHoil cucreme orcuéra (MCO). Tperuit
3akoH HploTOHA /171 MaTepuanbHBIX TOUEK

224

3akoH BceMupHoOTro TaroreHus. Cuna tsoxectu. [lep-
Basi KOCMHYECKasi CKOpOCTh. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tperue. Cuia TpeHHUS! CKOJIb-
JKeHUs W cujia TpeHus mokos. Koaddunuent tpe-
Husa. Cusja COMpPOTUBIIECHUS NMPU JBIDKCHHH Tella B
JKUJIKOCTH WJTH Ta3e

2.2.7

[TocTynarensHOE U BpalaTeIbHOE JBIKEHHE a0CO-
JIFOTHO TBEPJIOTO TeNa

2.2.8

MOMEHT CHJIbI OTHOCUTENIBHO OCH BparmieHus. [le-
40 CHUJBL. YCJIOBHS pPaBHOBECHS TBEPIOro Teia B
HUCo

229

Texandeckue YCTpOﬁCTBaI IIOAIMITHUKH, IBHXXCHHUEC
HCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTuueckue paboTsl. M3yuenue apmxeHus opyc-
Ka 10 HAKJIOHHOM IJIOCKOCTH IMOJ ACWCTBHEM He-
CKoNbKuX cwi. HccrienoBaHue 3aBHCHUMOCTH CHIT
YIPYTrOCTH, BOSHUKAIOUINX B AedopMUpyeMoil mpy-
JKUHE W PE3NHOBOM 00pasile, OT BEIMYHUHBI UX Je-
dopmanmu. VccnenoBanue YCIOBHM paBHOBECUS
TBEPAOTO TeJa, UMEIOIIETO OCh BPAILECHHS

2.3

3AKOHbI COXPAHEHUA B MEXAHUKE

2.3.1

I/IMHy.TIBC MaTepHaﬂLHOﬁ TOYKH, CUCTCMbI MATCPU-
AJIbHBIX TOYCK. I/IMHy.]'ILC CHUJIbI U U3MCHCHHC HM-
ITyJibCa TeEJIa

2.3.2

3akoH coxpaHeHus nMmiyiasca B MCO. PeakruBHOE
JBUKECHHE

233

PaGora cunel

234

MomHoCTE CHIIBI

235

Kunernueckas OHEPTHUiA MaTepHaHLHOﬁ ToukH. Teo-




PeMao KMHETUYECKON SHEPTUU

[ToreHnnaneHasa sHeprus. [loTeHnumanbHas >HEprus
yIpyro nedopMupoBaHHON MIPYKUHBI.

2.3:6 IMoTeHIMaNbHAsT SHEPTHS Teaa BOIU3HM MOBEPXHOCTH
3eMiu
[MoTeHIMANbHBIE U HETOTEHIMAIBHBIE CUIIBI. CBA3b
537 paboThl HEMOTEHIMAIBHBIX CHJI C M3MEHEHHEM Me-
o XaHMYECKOW  JHEPTHU  CHCTEMBI  TElL  3aKOH
COXPAHEHUS] MEXaHUIECKOM SHEPTUN
2.3.8 VYupyrue v Heylpyrue CTOJIKHOBEHHS
3.9 TexHu4ecKre yCTpOMCTBa: JBHKEHUE PAKET, BOJO-
o MET, KOTIEp, MIPYKUHHBII THCTOJIET
[IpakTuueckue padoTsl. M3yueHue cBa3u ckopocTeit
5310 TeJN TPU HEeynpyrom ymiape. McciemoBaHue CBS3U

paboThl CWJIBI C HW3MEHEHHEM MEXaHHYeCKOU
SHEPTHH Tella

MOJIEKVJISAPHASA ©®U3UKA U TEPMOAMHAMUKA

3.1

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPHUU

3.1.1

OcHoBHbIE TMOJIOXKEHUS MOJIEKYJIIPHO-
KMHETUYECKON Teopur. BpoyHOBCKOE IBUKEHHE.
Hudbdysus. Xapakrep ABUKEHUS U B3aUMOCHCTBUS
YacTHII BEIlleCTBa

3.1.2

Mopenu CTpoeHHUs Ta30B, XUIKOCTEH M TBEPIBIX
Te1 U OOBSCHEHUE CBOMCTB BEIIECTBA HAa OCHOBE
3TUX MOJEIIEN

3.1.3

Macca mousiekyn. KommnuectBo BemiectBa. I[locTosin-
Hast ABOraapo

3.14

TermnoBoe paBHOoBecue. Temmeparypa u e€ uzmepe-
Hue. llkana remneparyp Llenscus

3.1.5

Mojens upaeanbHOTO Trasa. OcHoBHOE YpaBHCHUC
MOHeKYHHpHO—KHHeTquCKOﬁ TCOPpUHU HACAIBHOI'O
rasa

3.1.6

AbGcomoTHas Temreparypa Kak Mepa cpeaHel K1He-
TUYECKOU DHEPIUM TEIUIOBOTO JBUKECHMS YACTHIL Ta-
3a. [lIxana temneparyp KenbBuna

3.1.7

VYpasuenne Kianeilipona — MenzaeneeBa. 3akoH
JlanbToHa

3.1.8

I"a3oBbIe 3akoHbl. M30mpo1ieccsl B HAEaIbHOM rase C
MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA: H30TepMa,
u30Xxo0pa, u3obapa

3.1.9

TexHudyeckne yCTpoucTBa: TEpMOMETP, GapoMeTp




3.1.10

[IpakTuueckue paboTsl. MI3MepeHre Macchl BO3ayXa
B KJIacCHOM KOMHarte. McciaenoBaHue 3aBHCHMOCTH
MEXIy TIapaMeTpaMu COCTOSIHUSI Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOAMHAMMUWKA

3.2.1

TepMoauHamuyeckass cucremMa. BHyTpeHHsA 3HEp-
Ul TEPMOJMHAMUYECKON CHUCTEMBI M CIIOCOOBI €€
WU3MEHEHUs

322

KonuuectBo TeroTel u padoTta. BHyTpeHHss 2Hep-
TUsl OJHOATOMHOTO UCAIbHOTO rasa

323

Buael Tennonepemaun: TEMIONPOBOJHOCTb, KOH-
BEKIMS, U3nydeHue. Tenno€MKocTh Tena. Y aenpHas
TEIIOEMKOCTh  BemlecTBa. Pacuér koaudecTBa
TEIUIOTHI IIPU TEILIONEpeaaye

324

[IepBblii 3aK0H TepmoauHaMuku. [Ipumenenue nep-
BOTO 3aKOHAa TEPMOJMHAMUKHA K H30IPOLECCaM.
I'padmueckas unTepnperanus padboTsl rasa

3.25

TemmoBble MammHbl. [IpUHIUIIBI AEHCTBUS TEIIIO-
BbIX MamuH. [IpeoOpa3oBaHust SHEPTUU B TEIIIOBBIX
MamrHax. KoaddunmeHT nonesnoro nerctBus (na-

nee — KITMI) TeroBoii mammnsel. [ukn Kapao u ero
KT/

3.2.6

Bropoit 3akon TepmomuHamuku. HeoOpatumocTts
MPOLIECCOB B Mpupoje. TerioBbie ABUTraTeian. JKo-
Joru4ecKue npoOIeMbl TEIIOIHEPTETUKH

3.2.7

Texnuyeckue ycTpONCTBA: IBUTraTellb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIHOHEP

3.2.8

[IpakTuueckue pabotel. 3mepenue ynenbHON Ter-
JJIOEMKOCTH

33

AT'PETATHBIE COCTOSHNA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapoobOpazoBanue u koHaeHcauus. Vcnapenue u
KUIIeHUE. YJellbHas TeIuioTa napoodpa3zoBaHus. 3a-
BHUCHUMOCTH TEMIIEpPaTyphbl KHTIEHUS OT AaBJICHUS

3.3.2

AOComoTHAs ¥ OTHOCUTENbHAS BIaYKHOCTh BO3IyXa.
Hacpiennsiin nap

3.33

Tsépnoe teno. Kpucramimueckue u amopdHbie Te-
Ja. AHM30TPONMS CBOMCTB KpHUCTALIOB. JKuakue
Kpuctaibl. CoOBpEMEHHbBIE MaTEpUAIIbI

334

[MnaBnenune u KpucTamm3ausa. YaelbHas TEIUIOTa
iasnenus. Cyomumanus

3.35

YPaBHCHI/Ie TEIIOBOro OajlaHca




TexHuyeckue yCTpPOMCTBA: TUTPOMETP M ICHUXPO-
METp, KAIOPUMETP, TEXHOJOTUH IOJYyYEHUS] COBpE-

3.3:6 MEHHBIX MAaTepUajoB, B TOM YHCJIC HaHOMAaTepHa-
JIOB, 1 HAHOTEXHOJIOTHH
337 [IpakTnueckue pabotel. l3mepeHue BiaXHOCTU
o BO3JIyXa
4 OJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
411 DnekTpuzanus Tel. DJIeKTpuueckuit 3apsia. [IBa Bu-
o J1a DIIEKTPUYECKUX 3aPS/I0B
4.1.2 [IpoBOHUKH, TUIIIEKTPUKHU U TIOJYIIPOBOJHUKH
4.1.3 3aK0oH COXpaHEHUs AINEKTPUIECKOTO 3apsiaa
4.1.4 B3aumoneiictue 3apsiioB. 3akoH Kymnona
Onektpruyeckoe mnose. Hanpsyk€HHOCTh yIeKTpHuue-
4.1.5 ckoro moss. IlpuHnun cynmepnosunmu. JInHMM
HaIPsKEHHOCTH JIEKTPUIECKOTO TTOJIST
416 Pabota cun snexrpocraruueckoro mojs. [lorenmm-
o aj1. Pa3HOCTh MOTEHITMAIOB
4.1 [TpoBOIHUKY U AMAIEKTPUKH B MOCTOSTHHOM 3JIEK-
4.1.7 TPUYECKOM ToJIe. Jwusnexrpuueckas
POHUIIAEMOCTh
OnekTpoéMKocTh. KoHaeHcatop. DJIeKTPOEMKOCTH
4.1.8 IJIOCKOTO KOHJIEHCAaTOpa. JHEpPrus 3apsyKEHHOrO
KOHJICHCAaTOpa
TexHuyeckne ycTpOWCTBA: 3IEKTPOCKOI, 3JIEKTPO-
419 METp, DJEKTPOCTAaTHYeCKasl 3alluTa, 3a3eMJICHHE
o ANEKTPONpUOOPOB, KOHIEHCATOP, KCEPOKC, CTPYH-
HBII IPUHTEP
4110 [IpakTuueckue pabotTel. M3mepenue >meKTPOEMKO-
o CTU KOHJIEHCATOpa
ITOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX CPEJJAX
VYcnoBus cyniecTBOBaHHSI MOCTOSIHHOTO AJIEKTpHYE-
4.2.1 ckoro Toka. Mcrounuku toka. Cuina toka. IloctosH-
HBII TOK
4.2.2 Hampsoxkenne. 3akon OMa 11 yyacTka LeTH
4.2 423 DJIEKTPUYECKOE COTPOTHUBJIEHHE. Y IETBHOE COTPO-
o THUBJIEHUE BEIIECTBA
424 [TocnenoBarenbHOE, NapaJieIbHOE, CMEIIAHHOE CO-
o €IMHEHHE TTPOBOHUKOB
425 PabGora snexrpuueckoro Toka. 3akoH JDxoymas —

Jlenna




4.2.6 MOIIIHOCTB IEKTPUUYECKOTO TOKA

anekTpoaBKyas cuna (nainee — IC) u BHyTpeH-
477 HEE CONPOTHUBIICHHE HCTOYHHMKA ToKa. 3akoH Oma
o IJIs. TOJIHOM (3aMKHYTOM) OJIEKTPUYECKOW  IIETIH.

KopoTtkoe 3ambikanne

DJEeKTpOHHAsT TPOBOJUMOCTh TBEPIBIX METAJIIOB.
4.2.8 3aBUCUMOCTb COIPOTUBIIEHUS] METAJUIOB OT TEMIIe-
patypbl. CBEpXIpOBOIUMOCTb

OnekTpuueckuil TOk B Bakyyme. CBoiicTBa 3ek-
TPOHHBIX IIy4YKOB

4.2.9

[NonynpoBoanuku. CoOcTBEeHHAsI U MPUMECHAsI IIPO-
4.2.10 BOJUMOCTh  IOJIyIpOBOJHUKOB. (CBoiicTBa p-n
nepexoja. [lomynpoBofHUKOBBIE TPHUOOPHI

DJIEKTPUYECKUA TOK B DJIEKTPOJIMUTAX. DJIEKTPOJIU-

4.2.11
THYECKasl TUCCOIUANSL. DIEKTPOIIU3

DneKkTpuyeckuii ToK B Ta3ax. CaMOCTOSTENbHBIN U
4.2.12 HECAMOCTOSITENbHBIM  pa3psia. PaszmuuHble  THIBI
CaMOCTOSITEIBHOTO pa3psiaa. Mosnus. [1nazma

TexHuueckue ycTpoicTBa: aMIIEpMETpP, BOJBTMETD,
peocTar, UCTOYHUKU TOKA, dJIEKTPOHArpeBaTeIbHbIe
MpUOOPHI, SIEKTPOOCBETUTEIBHBIC MPUOOPHI, TEp-
MOMETp CONPOTHUBIICHUS, BAKYYMHBII AHOJ, TEPMHU-
CTOPBI ¥ (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN JTH-

4.2.13

0ll, raJIJlbBaHHKa

[TpakTuueckue padoTsl. M3yueHue cMemaHHoOro co-
4214 €IMHEHUS PE3UCTOPOB.
o N3mepenne DJIC ucTOUHMKA TOKA U €r0 BHYTPEHHE-

'O COIIPOTHUBIICHUS. Ha6J'II-O,I[eHI/Ie QJICKTPOJIM3a

11 KJIACC

Kon Koanposepsiemoro
paszaesa  3jieMeHTa

4 SJIEKTPOAMMHAMUKA

IIpoBepsiemMble 3JIeMEHTHI COAEPKAHUS

MAT'HUTHOE IIOJIE. 9JIEKTPOMATI'HUTHA S MHAYKINA

IlocTosanubple MarHutel. B3amMoaencTBHE ITOCTO-
SIHHBIX MarHUTOB

4.3.1
4.3

MaruautHO€E noJie. BEKTOp MarHMTHOM MHAYKIIUU.
4.3.2 [IpuHnun cynepno3uuuu. JIMHUKM MarHUTHOU WH-

nyknuu. KapTuHa JIWHUNA MarHUTHOW WMHIYKIIUH




II0JIA IMIOCTOAHHBIX MaroHuToOB

MarnuTtHO€E 1ose NpoBOJHMKA ¢ TOKOM. Kapruna
JUHUW TIOJI JUIMHHOTO IPSAMOIO IIPOBOJHUKA M

433 3aMKHYTOTO KOJIBIICBOTO MPOBOJHUKA, KATYIIKU C
TokoM. OmeiT  Opcrema.  B3aumogeiicTBue
MIPOBOJIHUKOB C TOKOM
434 Cuna Amnepa, €€ MOAYNb U HallpaBJICHUE
Cuna Jlopenna, e€ Monyib U HampabieHue. JBu-
43.5 JKEHUE 3apsDKEHHOW YacTHIBI B OJHOPOJIHOM Mar-
HUTHOM Ti0Jie. PaGoTa cuiibl Jlopena
4.3.6 SIBieHME ANEKTPOMArHUTHOM MHAYKIIUN
4.3.7 [ToTok BeKkTOpa MarHUTHOM MHIYKLIUU
433 OJIC unaykuuu. 3aKOH SJIEKTPOMArHUTHOW WH-
e nykiun Oapajest
Buxpeoe snektpudeckoe nose. J1C nHAYyKIMU B
4.3.9 MPOBOJHUKE, ABWKYIIEMCS MOCTYNATEIbHO B OJI-
HOPOJHOM MarHUTHOM TI0JIE
4.3.10 ITpaBuio Jlenna
4311 NunyktuBHOCTH. SBNeHMe camounaykiuu. 2J1C
e CAMOMHIYKIIMU
4.3.12 DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM
4.3.13 DJIEKTPOMArHuTHOE TOJie
Texnuyeckne ycTpoCTBa: MOCTOSHHbIE MAarHUTHI,
4.3.14 3JIEKTPOMArHUTHI, IEKTPOJIBUraTENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHII, UHIYKIIMOHHAS MeYb
[TpakTuueckue paboTel. M3yueHue MarHUTHOTO
MoJis KaTyliku ¢ TokoM. MccnenoBanue aeiicTBus
4.3.15 MIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.
UccnenoBanue  gBieHUS  3JEKTPOMArHUTHOM
UHAYKIAN
5 KOJIEBAHU S 1 BOJIHBI
MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHUA
Konebarenbnast cucrema. CBOOOAHBIE KOJIEOAHMS.
5.1.1 I'apmonnueckue xonedanus. Ilepuoxa, dacToTa,
amMIuuTyAa u ¢asza konedaHuit
51 5.1.2 [IpyxuHHbBIM MasgTHUK. MaTeMaTHYECKUN MAasTHUK
' YpaBHeHHe TapMOHMUYECKUX KoseOanmii. Kunema-
5.1.3 TUYECKOCH JUHAMHUYECKOE OMHCAaHUE KoJebaTeb-
HOTO JIBIDKEHUS
514 [IpeBpaiienue SHEPruu MpPU TAPMOHUYECKHX KO-

nebanusx. CBs3b AMIIIUTYbI KoJieOaHMit HCxXona-




HOM BEIMYMHBI C aMIUIMTYyJaMU KoJjieOaHui eé
CKOPOCTH M YCKOpPEHUS

Konebarenpupiii  koHTYp. CBOOOJHBIE 3JIEKTPO-
MarHUTHBIE KOJeOaHUs B HUJICATLHOM KOJeOaTesb-
HOM KOHTpr. AHaJ'IOFI/ISI MC)KI[Y MEXaHNYCCKUMHN
U DJICKTPOMAarHUTHBIMH KoJieOanusmu. Dopmyra
Tomcona

3aKOH COXPaHEHUs PHEPTUU B UJICAIBHOM KoJieha-
TEJIbHOM KOHTYpE

BoinykneHHble MexaHudeckue kojedanus. Peso-
HaHC. Pe3onancHas kpuBas. BbIHyXJCHHBIC
AJIEKTPOMArHUTHBIEC KOJICOaHUSI.

[lepemennsiii Tok. CUHYyCOMIaNbHBIA IEPEMEHHBIH
TOK.

MOoOIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYIHOE W
JIEWCTBYIONIEE 3HAYEHNE CHIIBI TOKA M HAITPSIKEHUS

5.1.10

Tpancdhopmartop. IIpousBoacTBo, nepenavya u mo-
TpeOIeHHe AIIEKTPUUYECKONH IHEPruu. DKOJIOTHYe-
CKHE PHUCKU TpHU MPOU3BOJCTBE 3JIEKTPUUYECKOU
sHepruu. KynbTypa MCHONIB30BaHUS AJIEKTPOIHED-
TUH B IOBCEHEBHON KU3HU

5.1.11

Texaudeckue ycTpoucTBa: ceiicmorpad, IIeKTpH-
YeCKUI 3BOHOK, IMHUU DJIEKTpoIepead

5.1.12

HpaKTI/ILICCKI/Ie pa6OTBI. I/ICCJ'IGI[OBaHI/Ie 3aBUCHUMO-
CTH IIEpHUOJa MAJIbIX KoeOaHui rpy3a Ha HUTHU OT
JUIMHBI HUTH U MACChbI I'py3a. HCCJ’ICI{OB&HI/IC nepe-
MCHHOI'O TOKa B LCIIM M3 IIOCICAO0BATCIBHO CO-
€TUHEHHBIX KOHACHCATOPA, KaTYIIKH U pE3UCTOPa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

Mexanuueckue BOJIHBI, YCJIIOBHA PACHPOCTpaHEC-

5.2.1 Husd. [lepuoa. CkopocTh pacnipoCTpaHEHUs U JIJIH-
Ha BOJIHBL. [lonepednsle 1 NPONOJIbHBIE BOJIHBI
599 Wntepdepeniuss u  auppakuus MeXaHHUECKHX
o BOJIH
593 3Byk. Ckopoctb 3ByKa. [’ poMKocTh 3ByKa. BeicoTa
o toHa. TemOp 3ByKa
ONEKTPOMAarHUTHBIE BOJIHBI. YCIIOBUS H3JIy4EHUs
594 JJIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus
o BeKTOpOB E, B 1 v B 2II€KTpOMarHuTHOW BOJIHE B
BaKyyMe
505 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAXXECHHE,

npeIoMIIeHUE, MOJSpU3alus, TUPpaKLIus, UHTEpP-




depennus. CKOPOCTh NMEKTPOMATHUTHBIX BOJIH

5.2.6

[lIkama s1exTpoMarHUTHBIX BOJH. [IpuMeHeHue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHIMIBL paguocBA3Ku U TeseBuAcHUS. Paanomno-
Kanus. 3JI€KTpOMaFHI/ITHO€ 3arpsA3HCHHUC
OKpYKarollen cpeibl

5.2.8

TexHuyeckue ycTpoucTBa: My3bIKaJIbHbIE HHCTPY-
MEHTBI, YIbTPA3BYKOBas JUAarHOCTHUKA B TEXHUKE U
MEIUIMHE, pPajap, pPaguoNpUEMHHK, TEIEBU30D,
aHTeHHa, TeneoH, CBU-neun

53

OIITUKA

5.3.1

[IpssMonMHENHOE pacpOCTpaHEHHUE CBETa B OJIHO-
ponHo# cpexe. JIyu cBera

532

Otpaxenue cBeTta. 3akOHbI OTpakeHHs cBeta. Ilo-
CTpOEHHE U300paXKEeHNH B INIOCKOM 3€pKaje

5.33

IIpeomiienne cBeta. 3aKOHBI MPETOMIIEHUS CBETA.
AGCOIOTHBIN MMOKa3aTesab NPeIoMIICHHS

534

[TonmHoe BHyTpeHHee oTpaxeHue. I[lpenenbHbIin
yroJ1 MIOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.35

Hucnepcus cBera. ClI0kKHBIN cOCTaB 0€I0T0 CBETA.

Ber

5.3.6

Colwuparonue M paccewBaroONue JWH3BL TOHKas
nuH3a. DoKycHOE paccTOSTHUE U ONTUYECKasl CUIia
TOHKOU JuH3BL. [locTpoeHue m3obOpaxkeHuilt B Co-
Ouparonux M pacceuBarouux nuH3ax. dopmyna
TOHKOM JIMH3bI. Y BEJIMYCHHUE, JaBAEMOE JIMH301

5.3.7

[Tpenensr NPUMEHUMOCTH reOMeTPHUYECKOit
ONTHKHU

5.3.8

Nurepdepenmus creta. KorepeHTHbIE HCTOUHUKH.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB U MHHHMY-
MOB B HHTEpP(HEPEHIIMOHHOW KapTHHE OT JBYX
cuH(pa3HBIX KOTE€PEHTHBIX HICTOYHUKOB

5.3.9

Hudpakius cBera. JudpaknuoHHas peméTka.
VYcnoBue HabMIOAECHUS TIaBHBIX MaKCUMYMOB IpU
naJieHU MOHOXPOMAaTHUYECKOTo CBeTa Ha JU(paK-
LUOHHYIO PELIETKY

5.3.10

HOJ'ISIpI/ISaI_II/Iﬂ CBCTa

5.3.11

TexHuueckue ycTpoicTBa: OUYKH, Jyma, (poToamnmna-
paT, NMPOEKLMOHHBIN anmnapar, MUKPOCKOI, Telle-
CKOTI, BOJIOKOHHAs ONTHKA, TU(PPAKLUOHHAS pe-
IETKA, MOJISIPOU




5.3.12

[Ipaktuyeckue paboTel. M3Mepenue mokaszarens
npenomiienusi. MccnenoBanue cBOWCTB M300paxe-
HUM B nMuH3ax. Habmoaenue nucnepcuu cBeta

BJIEMEHTHI CIIEHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'panuubl MPUMEHUMOCTH KJIACCUYECKON MEXaHU-
k. [locTtynatel TE€OpUM OTHOCHUTEIIBHOCTH: MHBA-
PHUAHTHOCTh MOJYJS CKOPOCTHM CBETa B BaKyyMe,
MPUHIIUAIT OTHOCUTEILHOCTH DUHIIITEHHA

6.2

OTHOCHUTEIBHOCTh OJIHOBPEMEHHOCTH. 3aMe]iie-
HUE BPEMEHHU U COKPAICHUE IJTUHBI

6.3

DHeprus U UMITYJIbC CBOOOTHOM YaCTHUIIbI

6.4

CBs13b Macchl C SHEPrueil U UMITYJIbCOM CBOOOJ-
HOM yacTHIbl. OHeprus TMOKOos CBOOOJHOM
YaCTUILIbI

KBAHTOBAA ®U3MKA

7.1

BJIEMEHTBI KBAHTOBOM OIITUKHU

7.1.1

®ortonsl. ®opmyna [lnanka cBa3u 3HEprUn GoTO-
Ha C €ro 4acTOTOW. DHEPrus ¥ UMIyibCc (OTOHA

OtkpoiTue u uccneaoBanue Gotodpdexra. ONMbITHI
A.T'. CroneroBa. 3akonsl Gotorddexra

VpaBHenne OuHmTeitHa i Gororddekra.
«Kpacnas rpanuma» pororddexra

7.1.4

HaBnenue ceera. Onbitel I1.H. JIeOenena

7.1.5

XUMHYECKOE IEUCTBUE CBETA

Texuuyeckue ycTpoiicTBa: (GOTOIEMEHT, (HOTO-
JaTYUK, COJIHEYHas OaTapesi, CBETOINOT

7.2

CTPOEHUE ATOMA

7.2.1

Mogpens atoma Tomcona. OmbiTel Pesepdopaa mo
HCCJIEeI0BaHUIO CTpoeHUs aroMa. [1nanerapHas
MOJIEJIb aTOMa

7.2.2

[Moctynatel bopa. M3nyuenue u nornomenue ¢o-
TOHOB IIpU IIEPEXOJE aroMa C OJHOIO YpPOBHS
SHEpruu Ha Jpyrod. Buael cnektpoB. Cnekrp
YPOBHEH 3HEPrUU aTOMa BOJOPOJA

7.2.3

BonnHoBeie cBolicTBa yactull. BomHbel ne bpoiis.
KopnyckynsipHo-BonHoBo# ayanusm. Judpakuus
3JIEKTPOHOB Ha KpUCTAILIAX

7.2.4

CroHTaHHO€ M BBIHYKIEHHOE€  HM3JIy4YCHHE.
YcrpoiicTBO U pUHIMIT padoTHI Ja3epa

7.2.5

TexHuyeckue yCTpOWCTBA: CHEKTPAJIbHBIA aHAIN3

(CHCKTpOCKOH), Jlasep, KBAHTOBBIN KOMIIBIOTCP




7.2.6

[Ipaktuyeckue padotel. Habmonenue nunHeivaro-
ro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertoapl HaOMIOACHUS U PETUCTPAIIUU DIIEMEHTAp-
HBIX YaCTHIL

7.3.2

OtkpeiTue pagnoakTuBHOCTH. OMBITE Pe3epdopaa
M0 OMPEETECHUI0 COCTaBa PaJUOAKTUBHOIO U3ITY-
yenus. CpoiictBa anbda-, Oera-, ramma-
U3ITydeHUs. BiusHUe paqioakKTHBHOCTH HA KUBBIC
OpTaHU3MBI

7.3.3

OTtkpbiTHE POTOHA U HeWTpoHa. HykinoHHas mo-
nenb siapa ['eitzenOepra — MBanenko. 3apsiy siapa.
MaccoBoe uncio sapa. M3otorsl

7.3.4

Anbda-pacniaa. OJIEKTPOHHBIM U TMO3UTPOHHBIM
Oera-pacnian. ['amma-usnydenue. 3aKOH pajroak-
TUBHOTO pacraja

7.3.5

OHeprus CBs3U HYKJIOHOB B sjipe. SnepHble CHIIBL.
JedexT maccol sapa

7.3.6

Snepubie peakuuu. Jlenenue u CUHTE3 saEp

7.3.7

Snepuwiii peakrop. TepmosnepHbiii cunres. [Ipo-
OleMbl M TEPCIEKTUBBI SEPHON HHEPreTUKH.
DKOJIOTUYECKUE ACTIEKTHI SAI€PHON SHEPTEeTUKHU

7.3.8

:‘)J'ICMCHTapHBIe HYaCTHUIIBI. OTKpBITI/Ie MMO3UTPOHA.
(DyH,Z[aMeHTaHBHLIe B3aHMOHCﬁCTBHH

7.3.9

Texnuyeckue YCTpOWCTBa: JO3UMETp, Kamepa
Bunbcona, simepHblil peakTop, atTomMmHas 6omba

7.3.10

[Ipaktudeckue pabothl. MccnenoBanue TpekoB 4a-
ctull (110 roToBbIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&3mHoro Heba. Co3Be3mus, spKue 3BE3JBI,
IUIAHETHI, UX BUJAUMOE JBHKEHIE

8.2

ComHeyHast cucrtema. IlmaHeTrsl 3eMHOMH rpymIibl.
IImaHeThI-TUTaHTEl U HX CIIYTHUKH, KapJIMKOBBIC
m1adeTsl. Manbie Tena CoTHEYHOM CHCTEMBI

8.3

Connue, gotocdepa u armochepa. ConHeuHas ak-
TUBHOCTh

8.4

Ncrounuk sneprun CosHua u 3BE371

8.5

3B63I[BI, HUX OCHOBHBIC XapaKTCPUCTUKHU: Macca,
CBCTUMOCTBb, paJauycC, TEMIICpAaTypa, HX B3aHUMO-
CBA3b. I[HarpaMMa «CHCKTpaJ'ILHHﬁ Ki1aCC — CBC-
THUMOCTDB». 3Bé3,£[LI IJIaBHOM MOCJIEI0BATEIBHOCTH.




3aBHCHMOCTh «Macca — CBETUMOCTb) IJIsT 3BE3[
TJIaBHO MOCIEI0BATEILHOCTH

Buyrtpennee crpoenue 3B€3a. CoBpeMeHHbIE
8.6 IPEJICTaBICHUS] O MPOMCXOKICHUU U HBOJIIOLUU
ConHia u 3B€37. DTaribl )KU3HU 3BE3]

Mneunsiii I1yte — Hama 'anaktuka. CrnupanbHas
ctpykrypa ['anaktuku, pactpeneneHue 3BE€31, rasa
8.7 u nbu. [lonoxxenune u nBmwxenue Connna B [Ma-
naktuke. Ilnockas u cdepuyeckas MOIACUCTEMBI
lNanmakTukn

2.8 Tunsl ramakTuk. PaguoranakTMKd | KBa3apsbl.
' YeEpHbIe ObIPHI B S/Ipax TATAKTUK

Bcenennas. Pacmmmpenue Beenennoit. 3akon Xao-
2.9 6ma. PazOeranune ramaktuk. Bospact u pamguyc
' Bcenennoit, teopust bonsmoro B3psiBa. Monens

«ropsiueit Beenennoii». PenukroBoe nsimyuenue

2.10 Macmrabnas crpykrypa Beenennoil. Meraranak-

Tuka. Hepeménusie mpoOiieMbl aCTPOHOMUH

ITPOBEPAEMBIE HA EI'D 110 ®PU3UKE TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI CPETHET'O
OBILIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUA

IIpoBepsiemble TPeGOBaHUSI K NMPeIMETHBIM Pe3yJ1bTATAM OCBOEHHS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero oopa3o-
BaHUs

ChopmupoBaHHOCTh yYMEHMI pacro3HaBaTh (pU3HUECKUE SIBJICHUS

(HpOHeCCLI) 1 0OBICHATH UX Ha OCHOBE HN3YYCHHBIX 3dKOHOB

Bnagenue ocHoBomonararmomuMu (1)I/I3I/I‘ICCKI/IMI/I IIOHATHUAMUA U BCIINYH-

HaMH, XapaKTCPpU3yHOIHUMHU (1)14314%01(1/16 IMpOoLCCChI

ChopMupOBaHHOCTh YMEHHUM MPUMEHATh 3aKOHBI KJIIACCUYECKOW MeXa-
HUKH, MOJIEKYJIIPHOH (PU3MKH M TEPMOIMHAMUKH, SJIEKTPOAUHAMUKH,
KBAaHTOBOM (DM3UKHU /sl aHanM3a U OOBSICHEHUs SIBIEHUH MHKpOMMpa,
MakpoMHpa M Meramupa, pasiuuyaTh YCJIOBHs (IpaHMIbI, 001acTH)
NPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, MOHMMaTh BCEOOLIUI XapakTep
(yHJaMEHTAJIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh UCIIOJIb30BAaHUS YacT-
HBIX 3aKOHOB; aHAJIM3UPOBATh (PU3MUECKUE MPOILECCHI, UCIONIB3Ys OC-

HOBHBIC ITOJIOKCHUS, 3aKOHBI U 3aKOHOMCPHOCTHU

C(I)OpMI/IpOBaHHOCTB YMCHHA pa3jindaThb YCJIOBUSA NIPUMCHUMOCTU MO-




neneit pu3nyecKux Ten U MpoueccoB (SIBICHHIA)

ChopMUpOBaHHOCTh YMEHHUS peIIaTh PacUETHBIC 3a7a4l C SBHO 3a/1aH-
HOM M HESIBHO 3aJlaHHOM (PM3MYECKON MOJIENIbIO: HA OCHOBAHUHU aHAIIU-
3a YCJIOBHS BBIOMPAThH (hM3MUECKHE MOJICIH, OTBEYAOIIHE TpeOOBaHU-
M 3aJ]a4¥, IPAMEHATh (POPMYJIIBI, 3aKOHBI, 3AKOHOMEPHOCTH H TMOCTY-
7aThl (PU3UYECKUX TEOPHH HPU HMCIOJIB30BAHUM MaTEMAaTUYECKHX Me-
TOJIOB PELIEHMs 3a/1a4, IPOBOAUTH PAcYETHl HA OCHOBAHWU MMEIOIINX-
Csl JIaHHBIX, aHAJIM3UPOBATH PE3YNIbTAThl U KOPPEKTUPOBATH METO[IbI

peuieHus ¢ y4éTOM NOJIyYEHHBIX Pe3yJIbTaTOB

Pemath xadecTBeHHbIE 3aJaud, TPeOyrOIIME NMPUMEHEHUS 3HAHUN W3
pPa3HbIX pa3feNoB IIKOJbHOTO Kypca (PU3MKH, a TaKKe HHTErparuu
3HAHUM U3 ApPYTrux npeamMeToB €CTCCTBCHHOHAYUYHOI'O IIMKJIA: BBICTpau-
BaTh JIOTMYECKYIO LIETIOUKY PACCYKJECHHUM C OTIOPON HA U3Y4YEHHBIE 3a-

KOHBI, 3aKOHOMEPHOCTHU U ®H3qucxne SIBJICHUA

Branenrne 0CHOBHBIMU METOJIaMU HAyYHOTO TMO3HAHUS, UCIIOH3YEMbI-
MH B (U3HMKE: TPOBOJUTH MPSMbIe U KOCBEHHBIE U3MEpEeHUs (pr3mde-
CKUX BEJINYMH, BHIOMpAsi ONTUMAJIBHBIA CIIOCOO M3MEpPEHUsI U HCIOb-
3y U3BECTHbIE METOJbl OLEHKU MOTPEIIHOCTeH H3MepeHuil, MpoBO-
IUTh MCCIIeI0BaHUE 3aBUCUMOCTEN (PM3MUYECKUX BEJIMYUH C HCIOJb30-
BAaHHUEM TPSAMBIX U3MEPEHUHN, OOBSACHATH MOJyYEHHBIE PE3YJIbTaThl, HC-
MoJb3ysl (PU3UYECKHE TEOPUH, 3aKOHBI U TOHATHUS, U JIeNaTh BBIBOJBI;
coOiroAaTh mpaBuiia 6€30MacHOrO TpyJa MPU MPOBEACHUN UCCIIE0Ba-
HUH B paMKax yueOHOro SKCIEPUMEHTa U Yy4eOHO-HCCIe0BaATEIbCKOM
NESTeIbHOCTH C  HMCIOJb30BaHHEM IU(PPOBBIX  HU3MEPUTEIbHBIX

YCTPOMCTB U 1a00PaTOPHOTO 00OPYIOBAHUS

C(i)OpMI/IpOBaHHOCTb YMCHI/Iﬁ AHAJIIM3UPOBATh W OLCHHBATHL IIOCJICA-
CTBUS OBITOBOM U HpOPI?»BO,I[CTBGHHOﬁ ACATCIIBHOCTH 4YCIO0BCKaA, CBA-
3aHHOM C (bHSI/I‘IeCKI/IMI/I mnmponoeccamu, C MO3HUILIMHN SKOJIOTHUECKOM 0e3-
OITIaCHOCTH, Hpe,Z[CTaBJ'IeHI/Iﬁ O palOHAJIBHOM IIPUPOAOIIOJIL30BAHUH, d
TAaKXXC pa3yMHOM HCIOJIB30BAHUHN JIOCTHKEHUI HAayKUu U TEXHOJIOTHI

JUTS TATBHEUIIIET0 Pa3BUTHS YEIOBEYECKOTo 00IIecTBa

OBnajgeHue pa3nUUHbIMU criocobamMu paboTel ¢ uHpopMmaruen ¢Gpusu-
YECKOT'0 COJEp)KaHUS C HCIOJB30BAHUEM COBPEMEHHBIX MH(pOpMalU-
OHHBIX TEXHOJIOTHI{; pa3BUTHE YMEHUI KPUTUUECKOTIO aHAIM3a U OLIEH-

KU JJOCTOBEPHOCTH MOJy4aeMoi nHpopManuu

10

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ MNPUMCHATH OCHOBOIIOJIAraroniue acTpo-
HOMHYCCKUC IOHATUA, TCOPHUU U 3aKOHBI JJI aHalIn3a " O0OBsICHEHUS

(I)I/I3I/I‘-IGCKI/IX mpouecCoB, MPOUCXOAAIINX Ha 3Bé3,[[aX, B 3BE3JIHBIX CH-




CTeMaX, B MEKTAIAKTHUECKON cpesie; ABMKCHHUS HEOECHBIX Tell, 3BO-
JIIOIUU 3BE31 U BeeneHHoM

HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA EI'D 110 ®U3U-

KE
Kon Kon
pasnena/te JJjieMe IIpoBepsieMblii 3JIeMEHT COEePAKAHMS
MBI HTAa
1 MEXAHUKA
1.1 KNHEMATHUKA
111 Mexanuueckoe ABHUXKCHUC. OTHOCHUTEILHOCTHE MEXAHUYECKOTO
o nBmkennd. CucreMa oTcuéra
MarepuanbHas TOUKa.
Eé panmnyc-BekTop:
7(r)=(xle) p(z ) =),
TpaeKTopILd,
IIepeMeIleHIIe:
1.1.2 = _ = 7 T
= (Ax, Ay, Az),
TyTE.
CloxeHre HE[JEMEI_I]EHIIFIZ
A =40y + AT,
CkopocTh MaTepuaIbHON TOUKHU:
_ AT _
U=— =}‘r’=[u_.u1_.u_].
At o T
1.1.3

Ax .
v o=— =X, . aHAIOTNYHO v, =y, v_=Z/
At o :

CroeHHe CKOpPOCTell: G, =0, + 0, -




Brluncnenue nepemMenieHus 1 IyTd MaTepUalibHON TOYKU IIPU
PSMOJIMHEIHOM JIBU)KEHUH BJIOJIb OCH X MO TpadHKy 3aBUCH-

MOCTH Vx(t)

. _ Ao -,
‘VekopeHIle MaTepHanbHOIl TOIKIL: d = — =0 = [n
At
1.14
Au . .
a =—7= =(u,),". aganormIHo a, =(v, )’, a.=(v.)"
Af i ' T
PaBHOMEpPHOE TPAMOIMHENHOE IBUKEHHUE:
115 x(t) = x¢ + vyt
U, (t) — vo, = const
PaBHOYCKOpEHHOE MPSIMOTMHENHOE TBUKEHUE:
ats
x(t)=x,+uv, t +-2
vit)=u, +at
1.1.6 a. = const
U;.‘I.’ - U.l‘.'r = EJ.T [IE _II]
U, + U,
HPII IBILKCHINI B OTHOM HAIIPABICHHI IIVIE S = 1 <
CBoboaHOe najzeHue. Y ckopeHue cBOOOIHOTO MaieHHs!.
Vi o ﬁo
1.1.7 l
Yo o
(9] Xo ‘(.—

JIBukeHue Tena, OpOIIeHHOTO MO/ YTIIOM 0. K TOPU30HTY:




x(t) =x, + Uyt =x, +U,cosa-f

5 4

. .
11(?}— Vo + Ut + gJ: :.1'G+Usﬁinu-r—%

v (t)=uv, =uv,cosa

v (t)=v,, +g t=u,sino— gt

=0

o
o
g =—-g=const

¥

KpuBosmmHeliHoe nBuxkeHue. J[BHKeHe MaTEPUAIBHON TOUKHU
10 OKPYKHOCTH.
VYrnoBas u JIMHEWHAs: CKOPOCTh TOYKHU:

v = wR

v=wR .
[Ipu paBHOMEPHOM JIBU)KEHHU TOYKH TIO OKPY>KHOCTH

_27t_2
a)—T = 21V

. HeHnTpocTpeMuTenbHOE YCKOPEHHE TOUKH:

2

v
:—:wZR

Ay R

. [losiHO€ yCKOpeHME MaTepUaIbHOM TOUKH

TBépnoe teno. [locTymarensHOe U BpaliaTeIbHOS ABUKEHUE

1.1.9 i
TBEPAOIO Tena
1.2 JNHAMUKA
121 Huepruansubie cucteMbl oTcuéra. [lepBbiii 3akoH HproToHAa.
o ITpuHnun oTHOCUTENBHOCTH [ anumest
Macca tena. [ImoTHOCTE BeniecTBa:
1.2.2 p= m
|4
Cuna. [IpuHUUMI CyNeprno3UIMKU CHUIL:
1.2.3 FpaBHo,qei/'ICTB = Fl + F2+
Bropoii 3akon Hetotona: st marepuanbHoil Touku B ICO
1.24 | - ’ N

F; = ma, Ap = FAtnpu F = const




1.2.5

—_—{

‘FIE F21

Tperuit 3akoH HproTOHA 1711 MaTEpUAIIBHBIX TOYEK:

-

Fi; = —Fy

1.2.6

3aKkoH BCECMHUPHOI'0 TATOTCHHA: CHUJIbI HNPUTSKCHUA MCKAY TO-

YCYHBIMH MaCCaMU paBHbI

mim,
F=6—77

Cuna Tsoxectu. LleHTp TshxecTu Tena. 3aBUCUMOCTh CHUIBI Tsi-
KECTHU OT BBICOTHI h HazQ HOBerHOCTI)IO IIJIAHCTBI paI[I/IYCOM
RO:

GMm

9T R,y + h)?

1.2.7

Cuia ynpyroctu. 3akoH ['yka:
F, = —kx

1.2.8

Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHus CKOJIbKEHUS:

Frp = uN

Cuna TPEHUSA IIOKOA:
E, < uN

KoaddumumenT tpenns

1.2.9

JlaBieHue:

1.3

CTATUKA

1.3.1

—

F
MOMEHT CHITBI OTHOCHTENIBHO OCH BPAILICHHUSL:
IM| = Fl, rae 1 — muiedo cuutsl
OTHOCHTEIBHO OCH, Hpoxojsmieii depe3 Touky O mHepHeHIuKY-
JIIPHO PUCYHKY

1.3.2

]_[CHTp Macc Tia. HeHTp MacCC CUCTCMbI MaTCPpHUAJILHBIX TOYCK:




N myry + myr,+...
ru.M. =
my +my+...

B oaHOpOIHOM 1T0JIE TSKECTH
(g = const)

HOCHTP MacCC TCJIa COBIIAAACT C €ro HCHTPOM TAKCCTU

VYcnosus paBaoBecust TBEporo Tena B UCO:

[M,+M,+...=0

1.3.3 _ _
|F+Fy+...=0
1.3.4 3axoH Ilackains
JlaBnenue B )xuakocTH, mokosiieiics B UCO:
1.3.5
p =po +pgh
3akoH Apxumena:
FApx = _PBblTeCH
1.3.6 €CIIH TEJIO U KUIKOCTh ImokosTcs B UCO, To
FApx = ngBbITeCH
VYcioBue niiaBaHus Tell
14 3AKOHBI COXPAHEHNA B MEXAHUKE
Nmnynbc MaTepranbHONU TOYKHU:
14.1 > >
p =mv
NmMnynbc cuCTEMBI Tel:
1.4.2 > > >
p = pl + pz +...
3aKOH U3MEHEHUS U COXPaHEHUsI UMITYJIbCa:
B UCO
Ap = A(pl + p2+- ' ) = FlBHELLlHAt + FZBHemHAt+' -
14.3

B CO , ecitm

Ap = A(p; +pp+...) =0

FlBHeLLlH + FZBHeLLlH+- =0




PeaxkTuBHOE IBUXXEHUE

1.44

F

Ar X
Pabora cuibl Ha MasIOM MepeMeleHUH:

A=|F|-|$f'|-c05 a=F, -Ax

1.4.5

a F

()]
Mo1mHOCTE CUIIEL:

€CJIM 32 BpeMsi
paboTa CHIIbI U3MEHSIETCSI Ha , TO MOIITHOCTb CHJIBI
A4

P=— =F-vu-cosa
&f Ar—l

1.4.6

Kunernueckas OHEPIrus MaTepHaJ’IBHOfI TOYKH:
mv?  p?
EKI/IH = 2 = Zm
3aK0H M3MEHEHUS KHHETHUSCKOM OHCPIruu CUCTEMbI MaTCpHU-

anpHbIX Touek: B UCO AExun = A1 + A2 + ...

1.4.7

ITorenumanpHas OHCPIUsA:

JJIAA TIOTCHIMAJIBHBIX CHUJI

A12 = E1n0TeHu - EZHOTeHu_: AErm'reHu

IloTenumnanbHas OHEPIHUA MaTepI/IaJIbHOfI TOYKHU B OJHOPOJHOM
ITOJIC TAXKECTHU:

Erm'reHu = mgh

IloTenumanbHas OHEPTHUd yupyro IIC(I)OpMI/IpOBaHHOl"O TCIa:

kx?
EHOTeHu = T




1.4.8

3aKOH N3MCHCHUSA U COXpaHeHI/Iﬂ MexaHI/IquKOﬁ 3HeprI/II/I:
Enex = B + Emmm~
B IICO AFE,ex = Agcex HETIOTRHIL CE
B IICO AE,x = 0. eClM Agcex memoresn. cur = 0

1.5

MEXAHUYECKUE KOJIEBAHWA 1 BOJIHBI

1.5.1

I'apmonnveckue kojeOaHUsT MaTepHaIbHON TOYKU. AMILTUTY-
na ¥ (asa xosnebanuil. Kunemarnyeckoe onvcanue:

x(f) = Asin| @t +o0, ).

v () =x/.

a(f)=(v, ), =—o'x(f)=a, +0'x=0,
IJIe X - CMEIIEHUE U3 PaBHOBECHS.

JlnHamMuyeckoe onucaHue:

. OTO 3HAYHT, YTO

F, = —kx.

DHEpPreTUIECKOe ONKMCcaHue (3aKOH COXPAHCHHSI MEXaHHMYECKOM

SHEPTHH):

CBs13b AMIUIUTYObI KoJieOaHui CMCIICHUA MaTepHaJIBHOﬁ TOY-

KU C aMIUIMTYyIaMU KoJie0aHUI e€ CKOPOCTH U YCKOPEHHUS:

Upe =0, @ =04

1.5.2

[Tepuona u yacToTa KoJIeOAHUIA:

Hepnon MaJlbIX CBO6OI[HHX KoJIeOaHUH MaTeMaTHYECKOro Ma-

SITHHUKA:

T=2?EJI
g

[Tepron cBOOOIHBIX KOJEOaAHU IPYKUHHOTO MasiTHUKA!




T=2m|—
k
1.5.3 Breinyxknennsie konebanus. Pezonanc. Pesonancuas kpuBas
[Toniepeunsie u po10JIbHBIE BOJIHBL. CKOPOCTH pacmpocTpaHe-
HUS U JUTMHA BOJIHBIL:
1.5.4 A=vT =2
v
WNuTtepdepennus u nudpaxius BoJIH
1.5.5 3ByK. CKOpOCTb 3BYyKa
2 MOJIEKVYJIAPHAS ®U3UKA. TEPMO/IMHAMUKA
2.1 MOJIEKVYJISIPHASA ®U3MKA
Mopnenu cTpoeHus razoB, KUAKOCTEW U TBEpAbIX Teu. IlycTh
TepMOJAMHAMHUYECKasi cucTema (Teso) cocTouT u3 N oJuHaKo-
BBIX MOJIEKYI. Toraa KoJIM4ecTBO BEIIeCTBA
N m
2.1.1 VEN, T
rie
N, — uucno ABoraapo, m — Macca CUCTEMBI (Tena),
[ — MOJISIpHAs Macca BelIecTBa
2.1.2 TermnoBoe NBM>KEHHUE aTOMOB U MOJIEKYJI BEIIIECTBA
2.1.3 B3anMonelicTBre yacTuIl BelecTBa
2.1.4 HMuddy3us. bpoyHoBckoe ABUKEHHE
2.1.5 Mogens naeanpaoro raza 8 MKT
CBsi3b MEX/1y JaBICHUEM U CpEHEN KMHETHYECKOUN 3Heprueit
MOCTYMATEeIbHOTO TEIUIOBOTO JIBUKEHHUS MOJEKYJ UACaTbHOTO
ra3a (ocuoBHoe ypaBHeHue MKT):
p=-mgw’ =2, { Mo =2, &
2.1.6 3 302 3

rzae m0 — macca 0JTHON MOJIEKYJIBI,

Tl:V

- KOHIICHTpAalHA MOJICKYJI




2.1.7

AbcomotHas Temneparypa: T =t +273K

2.1.8

CBs13b TeMIlepaTyphbl ra3a co CpeHEN KHHETUUECKOM YHEprUen

MMOCTYNATCJIbHOTO TCIVIOBOT'O ABUIKCHUSA €TI0 MOJICKYJIL:

5

mgt

kT

()
b | L

2.1.9

VYpasuenue p = nkT

2.1.10

MOI[GJ'II) naCaJIbHOI'O ra3a B TCpMOJUHAMUKEC!

(Vpaprerme Merreeea — Kareiipona
| BEIpeCKeHHe U1 BHYTPeHHEH JHePIHH
VpaBueHne MeHeneeBa — KianeiipoHa (mpHMEHI)
JAINCH):
pRT

pV=%RT = vRT = NKT, p=E-

BripaxeHIile 115 BHyTpeHHell 3HepIiil 0JHOaTOMHOTO
ra3a ([IpIIMeHIMEIe (JOPMEI 3aIIIICH):

L‘=%vRT=%_?\rﬁcT = iﬂRT=xchT=%pV

2

2.1.11

3aKkoH Z[aJ'ILTOHa JJI1 JaBJICHUA CMECHU PA3PCKCHHBIX I'a30B:

P =D +p2+

2.1.12

H3omporiecchl B pa3pekeHHOM Ta3e € TOCTOSHHBIM YHCIOM
MoJiekys1 N (C MOCTOSTHHBIM KOJMUYECTBOM BEILECTBA V):
uzotepma (T = const): pV = const ,

u3oxopa (V = const):

P
== t
T cons

u3o0apa (p = const):

= const

N <




I'padugeckoe mpeacrapnenne u3omnporeccos Ha pV-, pT- u VT-
JarpaMmmax.

OO0beIMHEHHBIN ra30BbINA 3aK0H:

pV .
T = cons

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIIICCTBA V.

HaCBIIIIGHHI)Ie W HCHACBIICHHBIC IIapbl. KauecTtBenHas 3aBu-

2.1.13 CUMOCTH IUIOTHOCTU M JAaBJICHUSI HACHIIIEHHOTO TMapa OT TeM-
nepaTyphbl, UX HE3aBUCUMOCTh OT 00bEMa HACHIIIIEHHOTO Mapa
Brnaxunocts Bo3ayxa.

OTHOCHUTENBHAS BIAXKHOCTD:
2.1.14 b = Prapa(T) ~ Prapa(T)
pHacmmnapa (T) pHacmmnapa (T)
5115 M3MeHeHne arperaTHbIX COCTOSIHUM BEIIECTBA: UCIAPEHHUE U
o KOH/JICHCALlNs, KUTIEHUE )KUJIKOCTH
5116 M3meHeHne arperatHblXx COCTOSIHMM BEIIECTBA: IUIABICHUE U
o KpUCTaJUIM3aLUs
2.1.17 [IpeobpazoBanue 3HEprUH B (ha30BBIX MEPEX0aaX
2.2 TEPMO/IMHAMUKA

2.2.1 TernoBoe paBHOBECHE U TEMIIEpaTypa

2.2.2 Buyrpennsisa sneprust
Termonepenaua kak cnoco0® M3MEHEHUs BHYTPEHHEH SHEpruu

2.2.3 0e3 comepuieHUsT paboThl. KOHBEKIMS, TEMIONMPOBOAHOCTD,
U3JIy4EeHHE
KonnuecTBo TEMIOTHI.

Y nenpHas TEI0EMKOCTh BEIIeCTBA C:

224 0 = cmAT
VY nenbHas Temnora napoodpazosanus L: Q = Lm.

2.2.5 VenpHas TemaoTa miaBieHus A: Q = Am.

VnenbHas TemoTa cropanus TomiuBa q: Q = gm
DnemeHTapHas paboTa B TEPMOIMHAMUKE:
2.2.6

A = pAV




Brrancnenue paboTsl o rpaduky mporecca Ha pV-auarpamme

[IepBblii 3aKOH TEPMOJUHAMUKH:

Anuabara:
2.2.7
Q12 =0= Ay, = (U; - U,) = AUy
2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTtumble nporiecchbl
[Tpunnumner gerictBus TermoBbix mamuH. KIT:
2.2.9 n:‘dﬂm _ Qoary ~[Orcal _ ) _ O]
MakcumansHoe 3Hauenue KII/. [ukn Kapho:
.. —-T. T
2210 Max N = M g — _=r R _ | Imem
. .
VYpaBHeHHe TeII0BOro OanaHca:
2.2.11 Q1 +0Q2 + 05t
3 OJIEKTPOIMHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE
DJIeKTpu3aus TeJl U €€ MPOSIBICHUS. DJIEKTPUUECKUN 3apsi.
3.1.1 JBa Buaa 3apsga. OJEeMEHTApHBIN SJIEKTPUYECKUNA 3apsl.
3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsaa
B3anmoneiictue 3apsinoB. Toueunsie 3apsiabl. 3akoH Kynona:
B OJJHOPOJIHOM BEILIECTBE C TUAIIEKTPUUECKON MPOHUIIAEMO-
3.1.2 CTBIO
F=ﬁ.’|{‘?1 1l _ 1 _|"?1|'19':
&l 4mes, 17
313 Onekrpuyeckoe noje. Ero neiictBue Ha 3JIEKTpUYECKUE 3apsi-
o JbI
Hanps>k€HHOCTB IEKTPUYECKOTO TOJIA:
3.1.4 ) F

qnpo6Hbu>’l




[Tosie ToueuHoro 3apsiaa:

q
E, = kr—2
OJHOPOJTHOE TIOJIE:
E = const.

Kaprunsl nuHUN HAaNPsHDKEHHOCTH 3TUX MOJIER

HOTGHHI/IaHBHOCTb QJICKTPOCTATUYCCKOI'O IMOJIA.

PaSHOCTI) IIOTCHIINAJIOB U HaprDKeHI/IGI
Az = q(P1 — ¢2) = —qAdp = qU.
HOTGHHI/IaHBHaﬂ 3Hepr1/151 3ap51)1a B BJ'ICKTPOCTaTI/I‘IeCKOM I10JIC:
W =q¢
A=—-AW

HOTGHHI/IaJ'I QJICKTPOCTATUYCCKOI'O ITOJIA:

¢_K
T q

CBs13b HaprDKéHHOCTI/I IoJi1 U PasHOCTH IMOTCHUOUATIOB JJId

OJHOPOHOTO AnekTpocTtarnueckoro mois: U = Ed

3.1.6

[TpuHIMI CYTIEPIO3UIINH FIEKTPUUYECKUX MTOJICH:

E :E1+E2+,¢ :¢1+¢2+

3.1.7

HpOBO,Z[HI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIC.
YcnoBue PaBHOBECHS 3apAa0B: BHYTPH IIPOBOJHUKA

Et=0

, BHYTPH U HA IIOBCPXHOCTHU MMPOBOAHHUKA ( = const

3.1.8

I[I/I3J'I6KTpI/IKI/I B JICKTPOCTATHYCCKOM IIOJIC. I[I/IBJIGKTPI/I‘ICCKB.H

IMPOHUTTACMOCTDb BCHICCTBA €

3.1.9

KOH)IGHC&TOp. QHGKTpOéMKOCTB KOHACHCaTOpa:

q
C==
U

3HeKTpOéMKOCTL IIJIOCKOI'O KOHACHCATOpA:
£€9S

C: d —SCO

3.1.10

HapannenLHoe COCAMHCHHUEC KOHACHCATOPOB!




q =q1+q2+...,U1 = UZ =---;Cnapajm_Cl+CZ+-"

IlocnnegoBaTenpbHOE COCTMHECHNE KOHACHCATOPOB:

R s

VChoen €1 G

U=U1+U2...,q1 =(q; =..

OHeprus 3apsKEeHHOr0 KOHJAEHCAaTopa:

_qU_CUZ_q2

3.1.11 A > > =aC
3.2 3AKOHBI ITOCTOAHHOI'O TOKA
Cwnna Toka:
1-2q
3.2.1 Aty
ITocTostaawIi TOK: I = const
Jns mocrosHHOrO TOKA q = It
300 VYcnoBus cymecTBOBaHUS AIEKTPHUIECKOTO TOKA.
o Hanpsoxenue U u DJ1C E
3akon OMa Jy1s ydyacTKa LEeMnHu:
/- U
3.2.3 =R
DJIEKTPUYECKOE COIPOTHUBIICHHE. 3aBUCHUMOCTb COIIPOTHBIIC-
HUS OJHOPOJHOTO IPOBOJHHMKA OT €ro JUIMHBI W CCUYCHHS.
3.24 Y nenbHO€ COMPOTUBIIEHUE BEMIECTBA.
R l
Hcrounnku Toka. 3/1C ncTounnka Toka:
E — ACTOpOHHI/IXCI/IJI
3.2.5 a

BHYTpeHHee COIIPOTUBJICHUEC UCTOYHHKA TOKA

3.2.6




3akoH OMa 115 TOTHOW (3aMKHYTOM) 31eKTpuueckoil uenu: E

= IR + Ir, oTkyzna

[MapanmnensHOe COSMHEHHIE TTPOBOJHUKOB!
I=I1+12+..,U1=02=...,
1 1 1

=—+—+.
Rnapa}m Rl RZ

3.2.7
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:

U=U1+02+.,11=12=..,
Rnom = Rl + R2+ .-

Pabota anexrpuueckoro Toka: A = [ULt.
3akoH J[xoynsa — Jlenna:
Q =I?Rt

3.2.8 Ha pesucrope

2

U
R:Q=A=12Rt=IUt=7t

MouiHocTh QJICKTPHUYCCKOI'O TOKaA:

Ad
P=— =IU

AT a0
TemmoBas MOIIHOCTD, BhIACIIACMAd Ha PE3UCTOPC:

N e
3.2.9 P=lR=—=IU

MoOIIHOCTh HCTOYHHUKA TOKA:




CB00OOHBIE HOCHTENH SJIEKTPHUECKUX 3apsiioB B MPOBOJIHU-

Kax. MexaHu3Msl IIPOBOJAUMOCTH TBEPIBIX METAIIOB, PACTBO-

3.2.10
POB M pPAacCIUIaBOB AJIEKTPOJIMTOB, Ta30B. [loaynpoBOIHUKHU.
[TosrynmpOBOAHUKOBBIN AHOT
33 MAI'HUTHOE ITIOJIE
MexaHn4eckoe B3aMMOJACHCTBHE MAarHuTOB. MarHuTHOE MOJIE.
Bekrop marautHON MHAyKuuu. [IpuHnun cynepno3unuu mar-
HUTHBIX TTOJICH:
B = B1 + Bz +...
3.3.1
JIvHUM MHAYKUMW MarHUTHOTO nojia. KapThHa TMHUN HHAYK-
MM MarHUTHOTO TIOJISI TTOJIOCOBOTO M TMOJAKOBOOOPA3HOTO TIO-
CTOSIHHBIX MAarHUTOB
OnbiT Opcrena. MarHuTHOE MOJIe MPOBOIHMKA ¢ TOKoM. Kap-
330 THUHA JIMHUW MHAYKIAA MarHUTHOTO IOJIS JJIMHHOTO IPSIMOTO
IIPOBOJIHHUKA U 3AMKHYTOT'O KOJIBIIEBOTO TPOBOIHUKA, KATYILIKH
C TOKOM
Cuna Amrepa, e€ HanpaBJICHUE U BEJIUYNHA:
F, = IBlsina
333 .
IBlsina
, TJI€ 0. — yroJI MEK/ly HAaIPaBJIEHUEM POBOJHUKA U BEKTOPOM
Cuna JlopeHua, €€ HanpaBJI€HUE U BEJIMYNHA:
Frop =1 q | vBsina
| gl vBsina
TJI€ 0. — YroJI MEXK]ly BEKTOpamMu
334 .
v
. JIBmKeHue 3apspKEHHOW YacTUILBl B OJJHOPOJHOM MAarHUTHOM
rnoJje
3.4 DJIEKTPOMATHUTHASA MHAYKOUA
[ToTok BekTOpa MarHUTHOM MHIYKLIUH:
3.4.1

® = B,,S = BScosa




342

SIBnenue anexrpomaruutHOM UHAYKIMU. D/1C unmykiuu

343

3aKOH 3J1eKTpoMarHuTHo unaykuuu dapanes:

AD
E :—E :—(I:l'}
Af—A)

344

OJIC uHAYKIMH B IPSMOM MPOBOJHUKE UTMHOMU 1, TBIKYIIIEM-
Csl CO CKOPOCTBIO
vl)
B OJTHOPOJJHOM MarHuTHOM TmoJie B:
| E; |= Blvcosa

, TJIe 0. — yroJI MeX Ay BeKTopoM B 1 Hopmabio

-

n

K IINIOCKOCTH, B KOTOpOﬁ JICKAT BCKTOPbI

>
>

lnv

| E; |= Blv

345

[IpaBuno Jlenua

3.4.6

NHAyKTUBHOCTE:
[ = o
I

, nmn @ = LI
Camounnaykuus. 9/1C caMOMHIyKIIMY:




E=1] =11
Af —
DHeprust MarHUTHOTO TIOJISl KATYIITKU C TOKOM:
34.7 714 LI"
4. L=
3.5 OJIEKTPOMATHUTHBIE KOJIEBAHUSA Y1 BOJIHBI
Konebarenbubiit KoHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KO-
nebaHus B UICATHHOM KOJIEOATEIbHOM KOHTYpE:
[4(1) = Guesin{ 0t + )
L’ff] =g, =, cos| ot +qp) =1 cos(ct + )
351 ®opmyna Tomcona:
T =2nVLC
, OTKya
21 1
w=—=—
r 4JLC
CBsi3b aMIUTUTY/IBI 3apsia KOHAEHCATOpa C aMIUIUTYION CHUIIBI
TOKa MPH CBOOOJHBIX AJIEKTPOMATHUTHBIX KOJICOAHHSIX B HJIe-
aIbHOM KOJIe0aTeNIbHOM KOHTYpeE:
I
gm = ﬂ
o
3aKOH COXpaHEHUs SHEPruu B HACATBHOM KoJeOaTeIbHOM
KOHTYpE:
3.5.2
353 BriHyKIeHHBIE IIEeKTpOMAarHuTHBIE KojeOanus. PezoHanc
354 [Tepemennniii Tok. [IpousBoaCTBO, Mepenada U MOTpedIeHUE




IEKTPUYECKON SHEPrUuun

cuUt LI* cU*? LI’
+ = mE = =X — const.
2 2 2 2

3.5.5

CBoiicTBa OJICKTPOMArduTHBIX BOJIH. Bzanmnas OpUucCHTaAlUA

BCKTOPOB B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKYyMC:

- -

E1Bl1lc

3.5.6

[IIkaia 3JIEKTPOMAarHUTHBIX BOJIH. IIpuMeHeHue anekTpomar-

HUTHBIX BOJIH B TEXHUKE U 6BITy

3.6

OIITHUKA

3.6.1

[IpsimonuHelHOE pacpoCTpaHEHUE CBETa B OJIHOPOJHOM cpe-

ne. Toueunslit ucToyHUK. JIyd cBeta

3.6.2

3aKOHBI OTPaKEHUS CBETA.

a=p
alp

S

3.6.3

[TocTpoenue n300paxxeHuii B MIOCKOM 3epKaje

3.64

3aKOHBI IIpCIOMIICHHUS CBETA.

[Ipenomnenue cBera:

nysina = n,sinf.

AOCOIOTHBIN ITOKA3aTENb IIpCIIOMJICHUA:
Cc
Nage = —
abc v
OTHOCUTENbHBIN ITOKA3aTENb MMpECIOMIICHUA:

n, v

n =
OTH nl 172

XoJ 1ydel B IIpu3Me.




1"1 = 1"2 u H].}']. = Hli'l
COOTHOIIEHNE YaCTOT U COOTHOIIEHHE JJIMH BOJIH IpU 1CPEC-
X0JI€ MOHOXPOMATHYECKOTO CBE€Ta 4Yepe3 TpaHully pasjelia

ABYX OIITUYCCKUX CPCI:

3.6.5

ny,<n, n,

ny

Clnp

[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIi yroi OJIHOIO BHYTPEHHETO OTPAKEHUS:
1 _m

Sina,, = =
P Noru ny

3.6.6

Colwuparorue u paccenBaronie JUH3bL ToHKas nauH3a. Do-

KYCHO€ paCCTOSIHHE U OINITHYCCKAas CHUJia TOHKOM JIMH3HI:

D_1
F

3.6.7

®dopmysia TOHKOH JIMH3BI:

+

Q|
| =
| =

VBenuueHue, JaBacMoe JIMH30M:
R If
d

F

F\ h

f

k4

B ciydae pacceuBaromiei JIMH3LIL:

3.6.8

1
D0 = F =—-0,
D

| 1

h
H




Xoa jyda, MPOIIEIIEro JUH3Y O] MPOU3BOJIbHBIM YIJIOM K
e€ rimaBHOM onTuyeckoi ocu. Iloctpoenne nzoOpakeHuil Tou-
KU ¥ OTpe3Ka MpsSMOW B COOMPAIOIINX M PACCEUBAIOIINX JIMH-

3aX U UX CUCTEMax

doroannapaT Kak onTHYeCKUi mpubop. I'ma3 kak onTuueckast

3.6.9
cucrema
Wntepdepennus cBera. KorepeHTHbIe HMCTOYHHKH. Y CIOBUS
HaOIrOIeHNs] MAKCUMYMOB U MUHIMYMOB B WHTE€P(EPEHIIMOH-
HOM KapTHUHE OT IBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB!
3.6. )
MAKCHIMYMEI — A=2m—, m=0,£1,£2.£3 .,
v
MITHIIMYMBI — A=(2m+1)—, m=0,+1,+£2.+£3, .
2
Hudpakumst cBera. [QudpakumonHas pemérka. YCIOBUE
HaOIIOIeHNs TJIaBHBIX MAaKCUMyMOB IIpM HOPMAaJIbHOM IaJie-
HUM MOHOXPOMATHYECKOTO CBETa C JJIMHON BOJHBI A Ha pe-
36.11 mETKy ¢ nepuoaom d:
dsing,, =mA,m=0,+/-1,+/-2,+/-3,...
3.6.12 Hucnepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M
4.1.1 l'unotesa M. Ilnanka o kBantax. ®opmymna [1nanka: E = hv
®oToHbl. DHeprus GoToHa:
E=hv= he _
=hv=—=pc
4.1.2 Hmnynsc poToHa:
_E h h
P=C=0C 77
4.1.3 ®otoadpdext. OnpiTel A.I'. CtoneroBa. 3akonsl poTtodddexra




4.14

YpasHenue DitHmTeitHa 115 porodddexra:

Ec])OTOHa = ABbIXOﬂa + EKuHmaxJ

hc
A )
hc
y)

Kp

E(l)OTOHa =hv =

ABbIXOAa = thp =

2
mv max

Exm-xmax - 2 Usan

[laBiienue cpera.
JlaBneHue cBeTa Ha MOJHOCTHIO OTPaKArOUIYI0 MTOBEPXHOCTh U

Ha MOJIHOCTBIO MOTJION[A0IIYIO ITOBEPXHOCTDH

4.2

OU3NKA ATOMA

4.2.1

[InanerapHas MOJieIb aTOMa

4.2.2

[Toctynater bopa. M3nyuenue u moryomnieHue (GOTOHOB TPH
Hepexo/Jie aToMa ¢ OJJTHOTO YPOBHS SHEPIHH Ha JPYTroil:

e |, -E

mn - .

hv

m
Y

4.2.3

JluneiyaTeie CIIEKTPHI.

CriekTp ypoBHE# 3HEpruu aToMa BoJA0poa:

_13,63B
E, =_22% 4123, .

mn-

4.3

OU3NKA ATOMHOI'O AJIPA

4.3.1

Hyxnonnas moznens snapa ['eiizenOepra — MiBanenko. 3apsif sii-

pa. MaccoBoe uuciio sapa. M3otons!

4.3.2

PannoakTuBHOCTS.

Anba-pacnan:

A A 4
-X—>-Y+ 5He




bera-pacnap.

DNEeKTPOHHBIN B-pacma;

A A 1] -
X Y+ je+v,
[To3urponnsIii B-pacnan:
A A O . o,
X7 + g€ TV,

I'amma-n3inydenue

3aKOH paJiMOaKTUBHOTO pacnajia:

-t
N(t) = Ny % 2T

433 ITycTe m — Macca paMoakTUBHOTO BemiecTsa. Toraa

-t
m(t) =mgy* 2T

4.34 Snepubie peakuuu. Jlenenue u CUHTE3 a€p




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT O ITPO-
HECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Gusuka; 10 knacc. yriyonennoe o0ydenue KacbsinoB B.A. OO011ecTBO ¢ OrpaHMueHHON
O0TBETCTBEHHOCTHIO «[IPODA»; Axunoneproe obmiectBo «M3aarensctBo «IIpocBemnienue»
» ®uzuka; 11 kiace. yrnybnenHoe ooyuenue KacesanoB B.A. OOuiecTBo ¢ orpaHuYeHHON

OTBETCTBEHHOCTHIO «[IPODA»; Akuoneproe oodmiectBo «M3maarensctBo «IIpocBemnienues



