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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJOKEHHUW U TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npeacrtaBieHHsix B GI'OC COO, a
Takxke ¢ yu€tom (enepanbHON paboueld mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npeamera «dusznka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  ®depeparuu,  pealM3yOMMX  OCHOBHbIE  00pa3oBaTeIbHBIE
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHe,
YCTAHABIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUSI TEM U pa3/eioB
y4eOHOro mnpeaMera ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO TMpOIEcca, BO3PACTHBIX OCOOEHHOCTEN  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpeacTaBieHUWE O MEJsAX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOiaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKd YriyOJIEHHOTO YpPOBHSI IMO3BOJSIET PEATU30BAThH
3a/layu MPO(ECCUOHATILHON OpPHUEHTAIMM, HANPABICHO HA CO3/IaHUE YCIOBUM JUIs
NPOSIBJICHUST CBOMX HWHTEJUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumcsi, KOTOpble HEOOXOAWMBI JUIsl TPOAOJKEHUS 00pa3oBaHUS B
opraHuzanuax MpodhecCUOHATBLHOTO O00pa3oBaHUS MO PA3TUYHBIM  (UBHKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUATIBHOCTSIM.

B nporpamme 1o (¢usuke ONpenensioTcs IUIAHUPYEMbIE Pe3yJbTaThl
OCBOCHHUS Kypca (U3HKU Ha YPOBHE CPEIHETO 00Iero o0pa3oBaHus: JUYHOCTHBIE,
METanpeIMeTHbIEe, TpeaMeTHble (Ha  yriayOonéHHoMm  ypoBHe).  HayuHo-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHWN K JUYHOCTHBIM,
METanpeIMETHBIM W TPEIAMETHBIM pe3yJibTaTaM OO0ydYaroluIuXxcsi, OCBOMBIIMX
nporpaMMmy 10 (¢GHU3HMKE Ha YpPOBHE CpeaHero oOmero ooOpa3oBaHHS Ha
yriayOJnEHHOM YPOBHE, SIBISIETCS CUCTEMHO-/IESITEIBHOCTHBIA MTOAXO,.

[Iporpamma o Gpu3MKe BKIIOYALT:

IUTAHUPYEMBIE pEe3yJbTaThl OCBOEHHUS Kypca (U3UMKH Ha YIIIYyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJIbTATHI 110 TOJaM O0yUEHHS;

cojiepkaHue yuyeOHoro npeamera «@u3nkay mo rogaM 00y4deHus.

[Iporpamma no ¢u3Mke HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCITIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UNX MPOTPAMM.

[Iporpamma no (pu3ruke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXHOCTH JUJISI  pealiM3alliid  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K IMpenojaBaHui0 (PU3NKKW Ha YTIyOJIEHHOM YpOBHE IMPU YCIOBUU
coxXpaHeHHs 00s13aTeNIbHOM YacTH COAEPKaHUS Kypca.



du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MPHUPOABI, BHICTyINas B
KauecTBe y4eOHOIo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKIIAJl B CUCTEMY
3HaHMM 00 okpy:xaromiem Mupe. LIKoabHBIN Kypc GU3HKH — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB M SBICHUM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckort reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHrue (U3MYECKUX 3HAHUN ONpefenusio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHUSI HOBBIX MAaTEpPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(U3MKKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOydyarouierocs, B OpMUpOBaHHE YMEHH MPUMEHSATh HAy4YHBIH
METO/I MO3HAHHUS NP BHIMOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMI.

B ocHOBY Kypca (hU3uKHM Ha ypOBHE CpeIHEr0 0011ero 0Opa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PAaCCMAaTPUBATh KaK MPUHIUIIBI €T0 MOCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUAET KaK
BOMPOCHI KJIIACCUUECKON, TaK U COBPEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca (PU3NKU
o0ObeUHEH BOKpYr (Qusumyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi TpeAnosaracT HUCIOJIb30BaHUE
IYMaHUTApHOTO TOTEHIMaNa (DU3UYECKON HAyKH, OCMBICICHHE CBSA3U PAa3BUTHUS
¢uzuku ¢ pa3BuTHeM OOIEeCTBAa, a TaKXKEe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUM H3YYEHHBIX TE€OpUM M 3akOoHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM MpobjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKM M TEXHOJOTMH, a TaKkKe OOCYXICHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BAHMS U SKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (U3MKE JOHKHO ObITh OCTPOEHO Ha
NPUHLUIIAX CUCTEMHO-JEATEIIBHOCTHOTO moaxonaa. s Gpusuku peammsanus 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOATEIBHOIO 3KCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytonlero ¢akropa ydeOHoro mpoiecca. st yrimyOa€HHOro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTANBHBIC YYCHUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Marepuana, JabopaTopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanu3zanuu (U3MYECKOrO0 TMpakTUkymMa. B  mepBoMm ciydae
MpakTUKyM npoBoauTtcs naubo B koHe 10 u 11 xnaccos, 1100 mociie nmepBoro u
BTOPOr0 TOJYTOAUN B KaXJIOM M3 3THX KilaccoB. Bropoil cmocod — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIC
MPOBOMSITCSL B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu stom mon paboramu
MPaKTUKyMa TTOHMMAETCSI CAMOCTOSITEIbHOE MCCIEI0BAaHUE, KOTOPOE MPOBOAUTCS
[0 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOTO BUAa 0€3 MOIAaroBOi HHCTPYKIIMH.

B nporpamme mno (Qusuke cucTeMa YYEHUYECKOTO HSKCIEPUMEHTa,
7abopaTOpHBIX pabOT M MpaKTUKyMa Mpe/CTaBlieHa €IUHbIM IepedHeM. Boioop
TEMATUKHA JIJI 3TUX BUJOB YYCHHUYECKHX MPAKTHYCCKUX PabOT OCYIIECTBISACTCS
y4acTHHKaMu 00pa30BaTeNIbHOIO MPOoLecca UCXOAS U3 OCOOCHHOCTEN MOYPOYHOTrO
IUIAHUPOBAHUS W OcHamleHus: kabuHeta ¢(usuku. Ilpu 3TOM oOOecmeunBaercs
OBJIaJICHUE OOYYalONIUMHUCS YMCHHSMHU IPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, MCCIEAOBAHMS 3aBUCHUMOCTEH (DU3MYECKUX BEIMYMH U TOCTAHOBKY
OTIBITOB T10 MTPOBEPKE MPEITIOKEHHBIX THIIOTES.

Bonpiioe BHUMaHWE yIENSAETCS PEHICHUIO PACUYETHBIX U KauyeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/ad MPUOPUTETOM SIBISIOTCS 3a7adyd C SIBHO
3aJlaHHON M HESBHO 3aJlaHHOW (PM3MUECKOW MOJIETBIO, MO3BOJISIONINE MTPUMEHSTD
U3Y4YEeHHbIE 3aKOHBl M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETpUpPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. /s kauecTBEHHBIX 3aja4
OPUOPUTETOM SIBIISIIOTCS 3aJlaHUsl Ha OOBbSICHEHHe/Npe/cKa3aHue MPOTEKAHUS
bU3UYECKUX SIBICHUN M MPOIIECCOB B OKPYXKAIOIIECH KU3HH, TPEOYIOIINEe BBIOOpa
buznueckoi MOACIHN JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusMu DPI'OC COO k maTepuanbHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH yriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPeIHEro 00Iero o0pa3oBaHus TOJKEH U3y4aTbCsl B YCIOBHIX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /I BBIMOJTHEHHUS YyKa3aHHBIX B MpOrpamme IIo
¢u3MKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke JIEMOHCTPAIIMIOHHOE 000pYy10BaHHUE.

JleMoHCTpalmoHHoe o0opynoBanue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MWHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 1O (U3HKE KIIYEBBIX JIEMOHCTpAIil s
WCCJICIOBAaHMUS ~ W3Y4YaeMBbIX  SBICHUW ©  MPOIECCOB, OMIHUPHUYECKUX U
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaboparopHoe o00opyaoBaHUE ISl YYEHUUYECKHUX MPAKTUYECKUX pPadoT
dbopMupyeTcsi B BHC TEMaTHYECKUX KOMILUIEKTOB M OOECIIEYMBACTCS B PacuéTe



OJTHOTO KOMIUIEKTa Ha JABYX oOydammuxcsi. TemMaTH4yecKue KOMIUIEKTHI
1a00paToOpHOTO OOOPY/IOBAHMS JIOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MNPHOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTETBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMHU U3y4€HUS PU3UKH B 00LIEM 00pa30BaHUU ABIISIOTCS:

(¢opMHUpOBaHUE HHTEpeca M CTPEMIICHUS OOydYalomMUXCi K HayYHOMY
U3YYEHUIO TPUPOABI, pa3BUTHE HUX HMHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHUA U (popmMupoBaHHE
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KaK pe3yjbTaTa M3y4YEHHUS OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(dopMHUpoBaHUE YMEHUN OOBICHATH SABJICHHS C UCIOIB30BAHUEM (PU3UUYECKUX
3HAHWM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (QU3MKK [ PAa3BUTUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHU N 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuoHaIbHOM NIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, NOJArOTOBKA K
JanbHeieMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHue 3TUX 1eliel 00ecreurnBaeTcs pelieHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca pU3MKu Ha YPOBHE CpeHEro 001iero oopa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHUK 00 OO0HUX (HU3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI acCTPOPHU3UKH;

dbopMHUpoBaHUE YMEHUN TPUMEHITh TEOPETHUECKUE 3HAHUS JJIs1 O0OBSICHEHUS
buznueckux SBICHUNA B TPHUPOAE W IS MPUHATHAA TPAKTHUECKUX PEHICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIEeHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3a1ad, MOAPa3yMEBAIOLIUX CaMOCTOSITEIbHOE CO3JaHUE
¢usnyeckold MojenH, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHUCIE 3aj]ad
WHXEHEPHOI'O XapaKTepa;

NOHMMaHuE (PU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPY>KAIOIIYIO CPENY;

OBJIaJICHUE METOJaMU CAMOCTOSITENBHOIO IUIAHUPOBAHUS M IPOBEICHHUS
¢u3nYecKuX OSKCIEPUMEHTOB, aHalIM3a M HUHTEpOpeTauud  HHPOpMAIH,
OIpPEJENICHHS] TOCTOBEPHOCTH MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTUA YMEHUW NPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOH JICATEIIbHOCTH;



pa3BuTHE uHTEpeca K chepaM MpoPpecCUOHATBLHON EeSITeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHus yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpeIHETO OOIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIIMMUCH, I[UIAHUPYIOIIUMHU TPOJOKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

Ha u3yuenue ¢usuku (yriyOn€HHbIH ypOBEHb) Ha YPOBHE CPEIHETO OOILETOo
oOpazoBanus orpoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMMe To (DHU3HMKE TMepeueHb JIaOOpaTOPHBIX U
NPaKTUYECKUX pabOT SBISETCS PEKOMEHAOBAHHBIM, YYHUTENb JIeJaeT BHIOOD
NPOBEACHHUS JITA0OPATOPHBIX pabOT W ONBITOB C YYETOM HHIUBUAYATBHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. HayuHnslit MeTOX HO3HAHUSI IPUPOABIL.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunbslii MeToa mo3HaHuUs U
METO/IbI UCCIIeIOBaHUS (PU3UUECKUX SIBICHUM.

OKCIIEpUMEHT M TEOpHusl B Mpollecce IMO3HaHusi npuponbl. Habmiogaenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MUYECKUX BEJIMYMH (aHAJIOroBble M IU(POBBIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[TorpemHoct  u3MmepeHuid  pusznueckux  BeauuyuH  (abCoyifoTHasE U
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBICHUN U MPOILIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPIOE TEIO0, WIeadbHas >KUAKOCTb, HJCaTbHBINM Ta3, TOUYCUHBIN
3apsin). 'unoreza. @U3WYECKHil 3aKOH, TPAHUIIBI €r0 MpUuMeHUMOCTH. Du3nueckas
TEOpHUs.

Pons u mecto dusuku B GOpMUPOBAHUM COBPEMEHHON HAy4YHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKmMuUKym.

N3mepenue cuiibl TOKa M HANpsOKEHHs B IE€NU IOCTOSSHHOTO TOKa MpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit nmo dusuke. [Ipumepsl uzMepeHus
bu3nUecKrX BETUYNH MPU MTOMOIIY KOMITBIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuMxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0o IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. Tpaexkrtopus.

ITepemerienne, CKOpOCThb (CpeliHssi CKOPOCTb, MIHOBEHHAs CKOPOCTb) H
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMWHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATIBHON TOYKM OT BPEMEHHU U UX
rpaduxmu.

CBobomHoe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHus. J[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOPEHHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnueintnoe  nBukeHue. J[BMKEHHE  MaTEpUAIBHOW  TOYKH  IIO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKopocTh. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTENbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJHOE
YCKOpPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JNBWKECHHE CHApsAI0B, LEMHbIC, MIECTEpEHYAThIE W PEMEHHBIE NEPENAYH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTeMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccie10BaHus JBUKEHUH.

Nnnroctpanuus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHON CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenue nABMkeHUs Tena, OpOIIEHHOTrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienre CKOpoCcTH IPH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHuEe TyTeH, TPAeKTOPHI, CKOPOCTEHN IBHXKEHHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpSIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

HN3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCIIOJIb30BaHuE HU(PpoBOM 1ab0paTopun).

N3yuenne naBWKEHUs Tena, OpPOIIEHHOrO ToOpu30oHTaidbHO. I[IpoBepka
TUIIOTE3Bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTBIO TeJa.

N3yueHne IBHKEHMS Tejla IO OKPY)KHOCTH C IOCTOSSHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanne 3aBUCHMOCTH Teproaa oOpalleHuss KOHHUYECKOTr0 MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuka.



IlepBeiii 3akoH HbroroHa. MHepumanpHble cucteMmsl orcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTeMbl OTCUETa (OmpenesneHue,
MIPUMEDPBI).

Macca tena. Cuna. [IlpuHumn cynepno3uunu CHil.

Bropoii 3akoH HproTOHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUSA. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUs CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IIJIAHEThI M OT reorpaduyeckod IMHPOTHL. JIBUKEHHE
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuyeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHHUS CKOJBXKEHHUS U CUJIa TPEHUS
nokost. Koadpduuuent tpenus. Cuna CONpPOTUBICHUS TPU ABUKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTbh OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: TMOJUIMITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmionenue aBMKEHUS TNl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHOM CUCTEMBI OTCYETA.

CpaBHEeHME  PaBHOJICHCTBYIOUIEH  MNPUIOKEHHBIX K Tely CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIil, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJACHCTBUS TEI.

HN3mepenne Mace no B3auMOACHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U NAJCHUU.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoi, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCMMOCTH BpPEMEHHU JIBHKEHHsS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHI.



UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXKHUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

N3yuyeHne ABUKEHUS CUCTEMBI TEIl, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU YEpPeE3
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIIIOBOro KoddhduimeHnrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEeHUS.

N3ydenune nBuxkeHHs Tpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mea.

AGcomtotHo TBEpHoe Teno. IlocTtymatenbHOe M BpamiaTeIbHOE JBUKCHUE
TBEpAOro Tesna. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3TMIHOE PABHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIBHBIN KPaH, pEII€TUYaThie KOHCTPYKIMH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBECHSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ycioBHil paBHOBECHS TBEPAOTO TeNa, HMMEIOLIEr0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmirynibc MaTepruaibHONM TOYKHM, CUCTEMBI MaTepHalbHbIX TOYEK. LleHTp Macc
CUCTEMBI MaTepUaIbHBIX TOUEK. Teopema 0 JBHKEHHUH IIEHTPa Macc.

NMiynbe cUitbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umITynbca MaTepUalbHOM TOYKM. [IpencraBieHne o coxXpaHeHUU
MOMEHTA UMITYJIbCA B EHTPAJIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduueckoe
MpeACTaBIE€HUE Pa0OThI CHUIIBI.

MOIIHOCTH CUITBI.

Kunernueckass sHeprusi MarepuaibHOM TOYkH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepHUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHbIE CUIbl. [loTeHIManbHAas >SHEPrHUs.
[loTenuuanbHast sHeprust ynpyro aedopMUpoBaHHON mpyxkuHbL. [loTeHumanbHas
SHEprus Tella B OJHOPOJHOM TpaBHUTAMOHHOM Tmosie. lloTeHumanbHass >HEprus
TeJaa B TPABUTALIMOHHOM I10JI€ OJHOPOAHOTO Iapa (BHYTpHU W BHE Iapa). Bropas
KOCMHUYECKasd CKOPOCTh. TpeThsi KOCMUUECKAs] CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHnue bepHyuM A WI€adbHOM KUJIKOCTH Kak CIEACTBUE 3aKOHA
COXpPAaHEHUS] MEXaHUYECKOUN YHEPTUU.

TexHuueckue ycTpoHCTBa U TEXHOJIOTMYECKHUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Tea Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHrs] KUHETHYECKOM W INOTEHUMAJIBHOM HDHEPruy IpU
JNEUCTBUU HA TEJO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TSITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOIUIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJNa C UMITYJIbCOM CHUJIBL.

HccnenoBanne cCOXpaHEHUsI UMITYJIbCA TIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KUHEeTUYECKOW SHEPTUU TEJIa 10 TOPMO3HOMY Iy TH.

CpaBHeHUE M3MEHEHHUS OTEHIIMAIBHON YHEPTUH MPYKUHBI C pabOTOI CUIIBI
TPEHUS.

Onpenenenue pabOThl CWIbI TPEHUSI MPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pazngea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYIsipHO-KMHeTHUeckoi Teopun (MKT), wux
ombITHOE oOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aWUMOJECHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpoeHus Ta3o0B,
KUJKOCTEH W TBEPABIX TEA U OOBSICHEHHE CBOMICTB BELIECTBA HA OCHOBE 3THUX



Mozeneii. Macca u pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTBa.
[ToctostnHass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3mepenus. lllkana
temneparyp Llenbcus.

Mogenb uaealbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBIKYTCSI XaOTUYECKH U HE B3aUMOJCHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Kmnaneiipona. AOcosoTHAS
Temreparypa (mkana temneparyp KenbBuna). 3axon Jlanerona. M3omporiecco B
UjeaTbHOM Ta3e C TIOCTOSHHBIM KOJUYECTBOM BellecTBa. [ 'paduueckoe
IpeJICTaBlIEHNE U30IPOLIECCOB: U30TEpMa, U30X0pa, N300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHeprueu
MOCTYMATEIBHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETHYECKON TEOPUU UJICaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TEMITEpaTyphl TEPMOJIUHAMUYICCKON CUCTEMBI CO CpeTHEeH
KMHETHYECKON dHEPTHEH MOCTYNaTeIbHOTO TEMJIOBOTO ABMKCHUS €€ YacTHII.

TexHudecknue yCTPOMCTBA U TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu IBUKEHUS YaCTUILL BEIIECTBA.

Mopenb GpOyHOBCKOTO JABUKEHHUS.

Buneoponuk ¢ 3anuchbio peasbHOro OpOYHOBCKOTO ABUKECHUSI.

Huddy3us xuakocTei.

Mogaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mogenu KpucTajuIM4ecKuX PemeToK.

HaGmonenne u nuccneoBaHne U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomoul, npaKkmukKym.

HccnenoBanne 1mpolecca YCTAHOBIICHHS TEIUIOBOIO pPABHOBECHS IMpU
TEMJI000MEHE MEXIY rOpsiueil U XOJI0IHOW BOJIOM.

N3ydeHne W30TEpMHUUECKOro Ipolecca (PEKOMEHAOBAHO HCIIOJIb30BaHUE
udpoBoii TabopaTopun).

N3yueHune n30XopHOro mnporuecca.

N3ydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHME 1 BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJAMHAMUYECKON CHUCTEMbl KaK CPEJHHUE 3HAYCHMS BEJIWYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. CamMONpoW3BOJNIBHAS — pelaKcanus
TEPMOJAMHAMUYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOAMHAMHUKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeiipoHa U BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJIENN: HU3KAash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypbl. BelpakeHue i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJIEAJIBHOTO
rasa.

KBa3zucratnueckue 1 HECTaTUYECKUE TTPOLIECCHI.

DOnemeHTapHas pabora B TepMoANMHAMUKe. Beruncinenue paboTsl mo rpaduky
npolecca Ha pV-auarpaMmme.

Temonepenaya  kak  cnocod  WM3MEHEHWS  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cUCTeMBbl  0e3  coBepuieHus pabotel.  KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo TtemnoTel. Tenmno€MkocTh Tena. YAenbHas W MOJIAPHAsS
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KkonmmyecTBa TEIIOTHI TMpH Teryonepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1 3ak0H TepMoAMHAMUKU. BHyTpeHHsas osHeprusa. KommuecTso
TEIUIOTBI W paboTa Kak Mepbl HW3MEHEHHS  BHYTPEHHEW  DHEpPruu
TEPMOJAMHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJMHAMHUKH [JI1 PABHOBECHBIX IPOILIECCOB: YEpPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHME TEPMOJMHAMUYECKOW CHUCTEMbI IPOXOAUT
eMHCTBEHHAs aguadara. AOCONIOTHAS TeMIepaTypa.

Bropoii 3ak0OH TEpMOJMHAMHUKHA JJII HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOXKHO TepelaTh TEIJIOTY OT 0oJiee XOJIOAHOro Tena K Oojiee HarpeToMy 0e3
koMmrieHcaruu (Knaysuyc). HeoGpaTuMocTh NpUPOTHBIX ITPOIIECCOB.

[TpuHumner gectBus TermnoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHUrareineil. TerioBoe
3arpsAA3HEHNE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOHJUIMOHEp, AM3EIbHBIA M KapOIOpaTOpHBIM JBUTaTeNld, HapoBas TypOuHa,
IIOJIy4YEHNE CBEPXHM3KUX TEMIEpaATyp, YTWIM3alUs «TEIUIOBBIX» OTXOIOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUsl OMOOPTaHMYECKOrO TOIIMBA [
BBIPAOOTKH «TETJIOBOW» U AIEKTPOIHEPIHUH.

Jemoncmpauuu.

W3menenue temnepaTypsl IpH aquadaTnyecKoM pacIlipeHHH.

Bosnyminoe orauso.

CpaBHEHME yAEIBHBIX TEINIOEMKOCTEMN BEIIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHW YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

HccnenoBanue mporecca OCThIBaHUS BEILIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TeMIEPaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazogvie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. VMcmapeHue W KumneHue. YJenbHas
TEIJI0Ta MapooOpa30BaHMUS.

HacepilieHHble W HeHachllleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH W JABJICHUSI HACBIIIEHHOr'O Tapa OT TEMIIEpaTyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AGCOTIOTHAS U OTHOCUTENIbHAS BIIAYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTtauM3anus. YJelapHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

JHedbopmanum TBEpAOTO Tena. PacTsokenue u cxarue. Casur. Moaynb FOnra.
[Ipenen ynpyrux nedopmariuii.

TemnoBoe pacumipeHre KUIKOCTeH W TBEPABIX TeJl, 00bEMHOE W JMHEWHOE
pacipenre. AHTAQpMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHI BEIIECTBA KaK MPUYHHA
TEIJIOBOT'O PaCIIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue s3Hepruy B Pa3oBBIX MEPEXOIax.

VYpaBHEeHME TENIOBOro OajaHca.

[ToBepxHocTHOEe HaTsmKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKHUE
KPHCTaJUIbl, COBPEMECHHBIE MATEPHUAJIBI.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACHILIEHHBIX MAPOB.

Kunenne. Kunenue npy noHM>K€HHOM J1aBJICHHM.

N3mepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OMNbITH C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspuslie siBneHus.

Mojienu HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEpEeHUs BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmonenne manbix gedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, PAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3mepenne yaenbHON TETUIOTHI MIABICHHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSIKEHUSI.

N3mepenne moayns FOHra.

UccnenoBanne 3aBucumMocTd jaedopMmaliid PE3UMHOBOro olpasia oT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auust Tel W €€ MpOsBIEHUA. JJNEKTpuyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsAfaoB. I[IpOBOJNHMKH, NHMAJIEKTPUKA U  MOIYHPOBOJIHUKHU.
DNeMEHTapHbIA 3JIEKTPUYECKUN 3apsAl. 3aKOH COXPAaHEHUs BJIEKTPUYECKOTO
3apsja.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KymnoHa.

Onektpuueckoe noiie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsibl.

HanpspbkéaHocts  anekTpudeckoro  moiis.  [IpoOubii  3apsn. JluHum
HAIPSKEHHOCTHU AJIEKTPpUUECKOro noiist. OZHOPOAHOE 3IIEKTPUUECKOE TOJIE.

[ToTeHUUaNnbHOCTh 3JEKTPOCTATUUECKOTO TMOJis. Pa3HOCTh MOTEHUHANOB U
HanpspkeHue. lloTeHnmanpHas sSHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan anexrpocTaTuyeckoro mojst. CBA3b HANPSKEHHOCTH OIS U Pa3HOCTH
MOTEHIMAIOB 1 3JIEKTPOCTAaTHUYECKOTO MoJig (KaKk OJHOPOAHOrO, TakK H
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU AIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsbkeHHOW cdepsl. [lore
PAaBHOMEpPHO 3apsbKeHHOro mo o0wvéMy mapa. Ilome paBHOMEpHO 3apsKeHHOU
OeCKOHEUYHON TUIOCKOCTH. KapTwHBI NHHUN HANPsHKEHHOCTH JTHX TONEH U
SKBUIIOTECHIUAIBHBIX ITOBEPXHOCTEM.

[IpOBOTHUKH B 3EKTPOCTATUUECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM ToJIE. Jnsnexrpudeckas
MPOHUILIAEMOCTH BEUIECTBA.



Konnencarop. DIEeKTpOEMKOCTh KOHAEHCATOPA. DNEKTPOEMKOCTD IIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE cCoeAMHEHUE KOHAEHCATOPOB. IlocnenoBarenbHoe COeTUHEHNE
KOHJICHCAaTOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: 3JIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3€MJICHHE JJIEKTPONpPUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOoNCTBO M IPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJIE JBYX 3apsIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTa.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TIUIOCKOIO KOHJEHcAaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKIY HUMH U TUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCATopa.

3apsiika U pa3psika KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cui B3auMOAEHCTBHS 3apSyKEHHBIX TEJl.

HaGmronenue npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIy4EHUsI CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COJAEpXKAIIE KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIUAJIOB (HampsKEeHUSA ) npu
MIOCJIEIOBATENILHOM CO€IMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannstii 31eKmpuiecKuii mok.

Cuina toka. [locTosHHBIN TOK.

VYcioBus CylIeCTBOBAaHMS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukun
toka. Hanpsixxkenune U u DJ1C é&.

3axkon Oma JiJig yyacTKa IeTH.

DNEeKTpUUECKOoe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO MPOBOJHUKA OT €ro JJWHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH /xoyns—Jlenua.

MONTHOCTh 3JEKTPUYECKOTO TOKa. TemgoBas MOUIHOCTb, BbIAeNseMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOM 1ernu. MOIIHOCTh MCTOYHHUKA TOKa.
KopoTtkoe 3ampikanue.

KonnencaTtop B 11enu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpMETp,
BOJITMETP, PEOCTAT, CYUETYUK IIIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cumbl TOKa U HAMPSHKCHMUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HAINpPSDKEHUS IS PE3UCTOPA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COTPOTHUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA N TTOTIEPEYHOTO CEYSHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHUU.

[Tpsimoe m3mepenne DJ]C. KopoTkoe 3amMbIkaHUE TaIbBAHUYECKOTO AJIEMEHTa
U OLICHKA BHYTPEHHETO COMPOTUBIIEHUS.

Crnioco0sI coenMHEHUsT HCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pazHOCTH MOTEHLUHMATIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBIICHUS TPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS MJISI  JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejesna u3MepeHus: amnepmMerpa (BOJbTMETPA).

N3mepenue D/1C 1 BHYTpEHHETO CONPOTUBJIEHUSI UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHMYECKOTO 3JIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanne pazHOCTU MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKkTpuueckass MPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJEKTPOHHAs
MIPOBOJIMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBIECHUSI METAUIOB OT
temneparypbl. CBEpXIPOBOAUMOCTb.



DIEKTpUYECKUH TOK B BaKyyMe. CBONCTBA AIEKTPOHHBIX ITYYKOB.

[lonynpoBOaHUKH. CobcTBeHHas U IIPUMECHAs IIPOBOJIMMOCTD
MOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexona. [lomynpoBogHUKOBbIE TPHOOPBI.

ONEKTPUYECKUHA TOK B JJIEKTPOJUTAX. DJEKTPOIUTHYECKAS IHCCOLMALMSL.
DnekTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DJIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monnus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TyueBass TpyOKa, MOJYIPOBOJHUKOBBIE TMPUOOPHI: U0,
TPAH3UCTOpP, (POTOAMON, CBETOAMOJN, TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA ATFOMHUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 5ekTpoausa Papanes.

HckpoBoli paspsa v MPOBOJAUMOCTb BO31yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktposnusa.

N3mepenue 3apsiga 0JHOBAJIECHTHOTIO HOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBIICHHUS  TEPMOPE3UCTOpA  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUIN MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE 1 OTHOCUTEINIbHBIE MOIPEIIHOCTH U3MEPEHUN (U3NYECKUX BEIUYMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne  KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
¢u3nuecKknx BENMYMH, MPOBEpPKA MPEJIOKEHHBIX THUIOTE3 (BBIOOp 3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  OKCIECPHUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM).

Me:xxnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIIAETCS ¢ YYETOM COIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnoie nonamus, C6A3AHHbIE C U3YUEHUEM MEMOO08 HAYUHO20
no3HanuA: SABIICHUWE, HaydHbId (DaKT, rumnoresa, (pusmyeckas BeJIWYMHA, 3aKOH,



TEOpus, HAONIOJCHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1ad0paTOpusl.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas ¢yHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. TpuroHomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIoIIEeH Cpessbl,
yTUIU3alusl OUMOOPraHMYECKOro TOIUIMBA [UIsi BBIPAOOTKH  «TEIJIOBOM» W
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSHKEHUE U KAMWUISIPHBIE SBJICHUS B IPUPOJIE,
AIIEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: HUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILeCTBA, MOJSpHAs Macca, MOJyYeHHEe HAHOMATepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJ, KUAKOCTEH U Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBa METAJUIOB, DJIEKTPOJIUTUYECKAS AUCCOLUALINS, TallbBAHUKA, AJIEKTPOHHAS
MUKPOCKOTHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M OKHMJIKOIO TpPEHUS B TEXHHKE, CTaTUUYECKUE KOHCTPYKLHHU
(KpoOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CropaHusi, napoBasi TypOHHa, ObITOBON XOJOJWJIBHUK, KOHIULMOHEP, TEXHOJIOIHH
IOJYyYEHUs] COBPEMEHHBIX MaTepHajlioB, B TOM UHCJIE€ HAHOMATEpUaJOB, U
HAaHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpuOOpoOB,
ra3opaspsAHble JIaMIIbI, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumonencTBUE MNOCTOSAHHBIX MAarHUTOB M MNPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmutHOM wHAyKuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTtHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOAHHWKA, KATYIIKHA U
KpyroBoro Butka). OneIT Opcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopennia, e€ HampaBjiIeHUE U MOJYJb. J[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl Jlopena.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeThKy, napa- u JUaMarHeTUKH.



TexHuyeckue YCTpOfICTBa N TCXHOJOTMYCCKHEC IIPOLCCChI: IMPHUMCHCHHC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMII  MHAYKIMKM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHuii MAarHUTHOM MHAYKUIMH N0 JNIMHHOTO MPSAMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenne nBukeHus my4yka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[Mpunnun NEeNCTBUS AIEKTPOU3MEPUTEITBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHuTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMarHeTUKOB.

HccnenoBanue AeHCTBUS MOCTOSIHHOTO MAarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Amiepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomacHumnan UHOYKYUsL.

SIBiieHMe DJIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAyKUMM. 3aKOH JJIEKTpOMarHuTHOW wuHAyKiuu Dapanges.
Buxpeoe snekrpuueckoe nosue. Toku Dyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH MOCTOSHHOTO TOKA.
SABnenue camonnaykuuu. J1C caMOUHIYKIUN.

DHeprusi MAarHUTHOTO TOJI KATYIIKU C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAS
Meyb, COJICHOU], 3alIUTa OT JEKTPU3ALUU TEJ MPHU JIBMKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS AIEKTPOMAarHUTHOW WHTYKITHH.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tanenne marauTa B aJJIOMUHUEBOM (MeIHOW) TpyOe.

SIBneHre caMOMHIYKITUH.

NccnenoBanne 3aBucumoctd DJIC cCaMOMHIYKIIMM OT CKOPOCTH MU3MEHEHUS
CHUJIbI TOKA B LECIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padbomol, NPaKmMuKym.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OrnpeneneHue MHIYKIMY BUXPEBOTO MAarHUTHOTO TOJIS.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarennnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonunueckue kosiebanus. Kunemarnueckoe M JTUHAMHYECKOE OMHUCAHUE.
DHEPreTUYecKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXaHWYECKOM sHepruu). BuiBoja
JTUHAMHYECKOTO OMUCAHMS TaPMOHUYECKHX KOJICOAHMM M3 MX SHEPreTUYeCKOro u
KMHEMATUYECKOTO OMUCAHUA.

Amvmnutyna u (dasza kosjebanuid. CBs3b aMIUTUTYJbI KOJIEOAHUN HCXOHOU
BEJIMYUHBI C aMIUIUTYJaMU KojieO0aHuii e€ CKOPOCTU U YCKOPEHHSI.

Ilepuon u uvactora koneOanuit. Ilepron Manabix CBOOOIHBIX KOJeOaHHI
MaTeMaTU4Yeckoro wmasTHuka. Ilepuon CcBOOOIHBIX KOJeOAHHUM MPYKUHHOTO
MasTHUKA.

[TonsTue o 3aryxatonux Konebanusx. BeinyxaeHHsle konebanus. Pezonanc.
PezonancHas xpuBas. BrnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHu4eckne ycTpoHCTBa U TEXHOJOTHYECKUE MPOLIECCHl: METPOHOM, YaChl,
KayeJu, My3bIKaJIbHbIE MHCTPYMEHTHI, cericMorpad.

Hemoncmpauuu.

3anuch KoIeOaTeNIHHOTO IBUKCHHUS.

HaGmronenrne He3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJEOaHW rpy3a HA HUTH OT
aAMILTUTY/IbL.

HccnenoBanue 3aTyXaromux KoieOaHUN U 3aBUCUMOCTH TEPU0J1a CBOOOTHBIX
KOJI€OAHHI OT COMPOTUBICHUS.

UccnenoBanne konebOaHui rpy3a Ha MAacCUBHOW MPYXKHUHE C UEJIbIO
dbopMupoBaHUS TIPEICTABICHUN 00 HI€aTbHON MOJIETTN Py KUHHOTO MasiTHUKA.

3aKOH COXpaHEHHs YFHEPTUH MPU KOJIEOAHUSAX Ipy3a Ha MPYKUHE.

NccnenoBanrie BRIHYKICHHBIX KOJIEOaHUM.

Habnronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomol, NpaKmMuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSAHOTO M MIPYKHUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tela B X0OJ€ KOJIEOaHUIM Ha YIIPYroM MOJIBECE.

N3yuenne nBukKEHUS HUTSHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

Hccnenosanue yObIBaHUS aMIUIMTYbI 3aTyXaOMUX KOJIeOaHUH.

HccnenoBanue BbIHYX/IEHHBIX KOJIEOaHUM.

Tema 2. dnekmpomacHumHubsle Ko1eO0AHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KOHType. Popmyna Tomcona. CBA3b aMIUTUTY[IbI
3apsjia KOHJEHCATopa C aMIUTUTYAO0W CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIEKTPOMArHUTHBIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHBIE KOJIeOaHUsI.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOTO0 TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAYEHHWE CWJIBI TOKAa W HANpsDKEHUs MpU pazIuyHoOu dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
UHIYKTUBHOCTH B LEMH CHUHYCOWUJAIBHOIO NEPEMEHHOIO TOKa. PEe30HAaHC TOKOB.
Pe3zonanc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mepemadya M MOTpeOieHHE
BJIEKTPUYECKOU SHEPTHH.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUU B IOBCEHEBHOM )KU3HH.

TexHU4YeCcKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeaay.

Jemoncmpayuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBUCUMOCTH YaCTOThI CBOOOIHBIX KOJI€OaHU OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcrumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

I'enepaTop He3aTyXarMIUX 3JIEKTPOMATHUTHBIX KOJIEOAHUN.

Mogenb 3JIeKTpOMarHuTHOrO TeHepaTopa.

BbiHyX€HHbIE CHHYCOUATbHbIE KOJIeOaHUs.

Pe3ucrop, karymika MHIYKTUBHOCTH M KOHAEHCATOp B IENU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTebHOM COEAMHEHUU PE3UCTOpPa, KaTYIIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoilcTBO U IpUHIIKIL IeUCTBUS TpaHc(popMartopa.



Mopaenb TMHUM 3JeKTponepeadH.

Yuenuueckuit 3xcnepumenm, nadopamopnvie pabomaol, npaKkmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMeHHOr0 TOKa 4Yepe3 IOCIEI0BATENIbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue 31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMAZHUNHbLE 60IHbL.

MexaHudeckue BOJHBI, YCIOBHUS HUX pacrnpocTpaHenus. llomepeunbie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOPOCTh pacHpOCTpaHEHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

[IIymoBoe 3arps3HeHUE OKPYKAIOIIEH Cpeibl.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)XXE€HUE,  MpeJIOMIICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIUs.

[IIkana 37€KTPOMAarHUTHBIX BOJIH. [[puMEHEHHE 3JIE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIKIIBI paguOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckre yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBAsi TUArHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpayuu.

OO6pa3zoBaHue U pacpoCTpaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneobiromeecs T€10 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJTHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHus ¥ MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUN PE30HAHC.

CaoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHUIA.

UccnenoBanre  CBOMCTB  AJEKTPOMArHUTHBIX ~ BOJIH:  OTpa)KEHHE,
MpeIOMJICHUE, TTOISpU3aIus, TUGpaKius, HHTEPPEPECHITHS.

O6Hapy:xeHue nH(PaKpacHOTO U yIbTPaPUOIETOBOTO U3TYUCHUH.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.



N3ydyeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHnne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpAmonHEHOE paclpOoCTpaHEHUE CBETa B OAHOPOIHOU cpene. JIyu cera.
To4yeuyHbIli HCTOYHUK CBETA.

OtpaxxeHue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzoOpaxeHuil B
1ockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [I0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEX0/€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xona nyueit B mpusMme. [ucnepcust cBera. CioxHbIA cocTaB 0enoro cBerTa.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeAenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpa’KEHUS.

CobOuparome W pacceuBaromiye JUH3bL. ToHkas juH3a. DoKycHOe
paccTosiHME M ONTHYECKas CHJIa TOHKOM JIMH3bL. 3aBUCHUMOCTb (DPOKYCHOIO
pPacCTOSIHUSI TOHKOM CcepUuecKoil JUH3bI OT €€ T€OMETPUH U OTHOCUTEIHHOTO
[10Ka3aTelIsi PEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 nyda, NMPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOU
ontudeckoi ocu. IlocTpoeHne uH300paKeHU TOYKHM M OTpe3Ka MpSIMON B
coOMparoUIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTeMaXx.

OnTuueckue mpubopsl. Paspemaromas cnoco6HocTh. [1a3 xak onTudeckas
cucTeMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON OTITUKH.

BonnoBass ontuka. WuTepdepenums cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOACHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHUKOB. IIpumepsl Kiiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBeta. JudpaximoHHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM MAaJAEHUM MOHOXPOMAaTHYECKOIO CBETAa HA
TUGPaKIOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE MPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapar, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccenenoBanne npenomMiaeHus CBETa.

HaGmroneHre noaHoro BHyTPEHHETo OTpakeHusl. MoJienb CBETOBOJA.

HccnenoBanne xXoma CBETOBBIX IIYYKOB 4YEpe3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

HaGmonenue nntepdepeHnn crera.

HaGnronenue 1BETOB TOHKUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiuinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HabGmonenue nucnepcuu cBera.

Ha6monenue noisipu3anuu cBeTa.

[TprMmeHeHue noasIpOU0B JIsl U3YUEHUS] MEXaHUYECKUX HANPKCHUM.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue nokazaress NpeJoMIIeHUs CTEKIA.

UccnenoBanne 3aBucuMOCTH (HDOKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
IpuMepe KUIKUX JTUH3).

N3mepenue GpokycHOro pacCTOSHUS pacCeUBAIOUTUX JTUH3.

[Tony4yenune n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKalia U JTUH3bI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOISIPU3AINH CBETA.

N3ydeHne nosipu3anuu CBETa, OTPAXKEHHOTO OT MOBEPXHOCTU TUAJIEKTPUKA.

N3yuenue nnTepdepeHnm 1a3epHoro U3aydeHus Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenopanue qudpaKkImOHHOTO CIIEKTpA.

N3mepenne qivHbl CBETOBOUM BOJIHBI.

[Tonmy4yeHune criekTpa U3Iy4YEHHUS] CBETOAMO]A TIPU TOMOIIN AU(GPAKIIUOHHON
PELIETKH.

Pa3znesn 6. OcHOBBI cienMAILHON TeOPUH OTHOCUTEJIbHOCTH.

I'pannnpl  NpUMEHMMOCTH — KJIacCMYeCKOM  mexaHuku.  [loctynatsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai. lIpeoOGpa3zoBanus  JlopeHua.
VYcnoBue npuunHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHHU M COKPALCHUE JJIUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBI.

CBsA3bp MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHULIbI. DHEPTUs
ITOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJOTMUYECKHE IPOILIECChl: CIYTHUKOBBIE
MPUEMHUKH, YCKOPUTEIH 3apPSIKEHHBIX YaCTHIL.

VYyeHnnueckuit SKCEPUMEHT, 1a0OpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusim TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyaiusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIO Tela).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMNTYJIbC (POTOHA.

dotorpdext. OnbiThl A. I'. CroneroBa. 3akoHbl GhoTodddexra. YpaBHEHUE
OiinmreitHa aist potoaddexra. «Kpacuas rpanuna» gororddekra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJMIOTHO OTpakarollyro mnoBepxHocTh). OnbiTer I1. H.
JleOeneBa.

BonnoBbie cBolicTBa yactul. Bonubl ge bpoiins. JlnuHa BosiHb! ne bpousd u
pasMmepsl 00JacTH JIOKAJIM3AlMU JABUXKYIIEWCsS dyactuibl. KopmyckymnspHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJIIax.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIICHHs] HEOoNpeaeaEéHHOCTEN
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTOAATUMK, TYHHEJIbHBIM MHKPOCKOMN, COJIHeYHas Oartapes,
CBETOIUO.

Jemoncmpauuu.

®dotor(deKT Ha YyCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTo3ddexra.

UccnenoBanne  3aBUCMMOCTH  CONPOTUBICHHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceeroguogn.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

HccnenoBanne ¢poTope3ucTopa.

N3mepenue nmocrosHHoM [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSIKEHHUS.

Tema 2. @u3uxka amoma.

OneITEl MO HCCIENOBaHUIO CTpoeHUsi aroMma. [lmaHerapHas mojenb aroMa
Pezepdopna.

[Moctynarsl bopa. U3nydyenue u norjoimieHue GOTOHOB MPHU MEPEX0/ie aToMa
C OHOTO YPOBHSI DHEPIUU HA APYTOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TeXHUYeCKHe YCTPOWCTBA M TEXHOJOTHYECKHUE IMPOLIECCHI: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

OnpeneneHue JIMHbBI BOJHBI JA3€PHOTO U3JTYUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanue crnekTpa pa3pekKeHHOr0 aTOMAapHOTO BOJAOPOJA M U3MEPEHUE
nocTtostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 31eMEHMAPHBLIX YACHUY,.

Hyxknonnas moznens siapa I'eitzenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucno sapa. M30Tomsl.

PanmnoaktuBHOCTh. Anb(da-pacnag. DNEKTPOHHBIM M TO3UTPOHHBIN OeTa-
pacnaj. 'amMa-uznydeHue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YeHHs. BiusHHE pagHMOaKTUBHOCTH Ha YKUBBIE
opranu3Msbl. EcrecTBeHHbid hoH uznydenus. Jlozumerpus.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

Snepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [IpoOiaemsr
YIOPABISIEMOTO0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKHE aCIEKThl Pa3BUTHS
SIAEPHOU SHEPIETUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHUII.

OyHAaMEHTaJIbHbIE B3aUMOJCUCTBUsS. bapuoHBI, ME30HBI M JICNITOHBI.
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHol Mojenu. TémHas maTepuss U TEMHas
JHEprus.

EnunctBO (hrzmdeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKUE MTPOLECCHI: TO3UMETP, Kamepa
Bunibcona, siaepHBIl  peakTop, TEPMOSACPHBIM peakTop, aroMHas Oomo0a,
MarHUTHO-PE30HaHCHAasi ToMorpadusi.

Yuenuueckuit sxkcnepumenm, nadopamopnsie pabomast, NPaAKmMuUKym.

HccnenoBanne TpekoB 4acTHI] (11O TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue normioiieHus: 6eTa-4acTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHUS acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpOHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJMOTENIECKOIbI, BHEATMOC(hEpHast aCTPOHOMHUS .

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSpKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeunasi akTuBHOCTh. MIcTounuk sHepruu CoJiHIla U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpalibHbIN KJIacc —
CBETUMOCTB». 3BE3/bl TJIABHOW IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Botonnu CojHLa U
3BE3/. DTaImbl )KU3HU 3BE3I.

Muineunbiii I[Iyts — nama T'amaktuka. [lonoxenue u aBukenue CoyHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku v kBazapbl. UEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xab66sa. Pazberanue ranakTuk.
Teopust bosibiioro B3peiBa. PemMkTOBOE H3ITydEeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iieMbl aCTPOHOMUMU.

Yuenuueckue nabnwoenus.

HaGmonenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCHOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsI OTPEeeHHs TOJI0KEHHsSI HEOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/uss CEBEpHOIro MONyIIapus U SIPKHE
3BE3/BI.

HaGmonenust B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEM H 3BE3THBIX
CKOIUICHUHU.

Du3nYeCKUl MPAKTHKYM.

Crioco0b1 m3Mepenus: GU3NIECKUX BEIMYUH C UCIIOJIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOIIOTHBIE M OTHOCUTEIIbHBIE TTOTPEITHOCTA U3MEPECHUN (DU3UIECKUX BEIUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHUMOCTEU
¢u3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  IKCIECPHUMEHT,
nabopaTopHbie padOThl, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O600uIeHne U cucTeMaTH3alus COJIEp KaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoauHaMuKay, «Konedanus
U BOJHBDY, «OCHOBBI CIELUUAJIBHON TEOPUU OTHOCHUTENbHOCTHY, «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHH U aCTPOPUIUKI.

Ponr ¢u3ukm w  acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U ATHUYECKOU chepax AesTENbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKU
Y aCTPOHOMMM B COBPEMEHHON HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBHOU,
CUCTEMATU3UPYIOIIEeH,  OOBSICHUTENIbHOM W  NPOTHOCTHYECKOM  (DYHKIIMIA
(uznueckoi Teopuu, poiib PU3NYECKON Teopuu B HOPMUPOBAHUM MIPEICTABICHUN
0 ¢u3MUECKOW KapTHUHE MHUpPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

WN3yuenue kypca ¢usuku yrioyonénHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS ¢ YYETOM COJIEPIKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypcaMmH
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C64A3aHHbBLE C U3YUCHUEM MEMOO006 HAYUHO20
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, rumnoresa, (puamyeckas BeIWYMHA, 3aKOH,
Teopus, HaONIOJCHUE, OKCIEPUMEHT, MOJCIUPOBaHUE, MOJEeib, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, U] poBast 1abopaTopusl.

Mamemamuxka: pelleHHE CUCTEMBbl YypaBHeHuM. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUIOHOMETPUYECKOE
TOKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoanble 31eMeHTapHBIX (yHKUUN. [Ipu3sHaku nogoOUs TPEyroJIbHHUKOB,
oTmpeieNICHHE TUIOIAIU TIIOCKUX GUryp u 00béMa Tell.

Buonozcua: snextpuueckue SBICHUS B KUBOW Npupoie, KojieOaTelbHbIE
JBVOKEHUS B JKUBOW IPUPOJE, DKOJIOIMYECKUE PHUCKM IIPU IPOU3BOJCTBE
EKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYKAIoLIEH  Cpelbl,
yJIBTPa3ByKOBasi JIMAarHOCTHMKAa B MEIULUHE, ONTUYECKUE SBICHUS B KUBOU
IIPUPOJIE.

Xumusn: CTPOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTYpa TBEPIBIX
TEJI, MEXaHM3Mbl OOpa30BaHHsA KPUCTAUIMYECKONM pEHIETKH, CIEKTPaJIbHBINI
aHaIN3.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKaA 3eMHOM MOBEPXHOCTH, cericmorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEeKTpoABUraTeNlb SIKOOU, reHepaTop MEPEMEHHOI0 TOKA, WHAYKIMOHHAs Ie4b,
JIMHUM 3JIEKTpONepead, 3IEKTPOABUraTeNb, pajap, paIuonpUEMHHK, TEJIEBU30p,
anteHHa, TtenedoH, CBY-meub, yIbTpa3ByKOBas JUArHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHKHY, SIICPHAsA SJHEPTEeTUKA U DKOJIOTNYECKUE aCIIEKThI €€ pa3BUTHA.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMSA ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHMAJIMHHOCTHDBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUS Yy4yeOHoOro mnpeaMera «Duzukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEHW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKICHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITa ACATEIBHOCTH B IMPOLECCE peanvu3alli OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEIBHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

IPAKAAHCKOT0 BOCIIUTAHMS:

e COOPMHUPOBAHHOCTH TPAXKIAHCKON MO3ZUIIMU 00YUYaAIOIIETOCSd KaK aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHCKOro 00IIECTBa;

e IPUHSATHE TPATUIMOHHBIX  OOIIEYETOBEYECKUX TYMAHUCTHYECKHX U
JIIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTH BECTHU COBMECTHYIO JIESATEIBHOCTh B MHTEPECAX I'PAXKIAAHCKOTO
oOmecTa, y4yacTBOBaTh B CaMOYIpaBiIeHUHM B 00pa3oBaTEbHON
Opra’u3anuy;

e YMEHUE B3aUMOJICMCTBOBATH C COLUAIIBHBIMA MHCTUTYTAMHU B COOTBETCTBUU
¢ UX QYHKIMSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K T'YMAaHUTApPHOU U BOJIOHTEPCKOU AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOPMHUPOBAHHOCTH POCCUHCKOM TrPaXKIaHCKOMN UJICHTUYHOCTH,
NIaTPUOTU3MA;

¢ [ICHHOCTHOE OTHOLIEHHWE K TOCYAAapPCTBEHHBIM CHMBOJIAM, JIOCTUXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e cC(hOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TTOBEACHUS;

¢ CIIOCOOHOCTh OIIEHWBATh CUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

¢ OCO3HAHUE JIMYHOTO BKJIaJIa B MOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETHYECKOr0 BOCIIUTAHUSA:

¢ 3CTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYAS HICTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOUN HAyKe.

TPYAOBOI'0 BOCIIUTAHUA:



e UHTEPEC K Pa3IUYHBIM cdepaM NpoPECCHOHATBHOM NeATEIbHOCTH, B TOM
YuClI€ CBSI3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAaHHBIN BBIOOp Oyayliel mpodeccuu U peanr30BbIBaTh COOCTBEHHbBIE
’KU3HEHHBIE TIaHBbI;

e TOTOBHOCTB U CITIOCOOHOCTh K 0O0OpPa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(U3HMKY HA TPOTSAKEHUU BCEU HKU3HU.

IKOJIO0TH4eCKOr0 BOCIUTAHUSA:

e CDOPMUPOBAHHOCTh 3KOJIOTMUECKOW KYJIBTYphl, OCO3HaHHE TIJI00aIbHOIO
XapakTepa SKOJOTHYECKUX POoOIIeM;

e IVIJAHUPOBAHUE U OCYIIECTBICHUE ACUCTBUM B OKPYXAKOUIEW Cpele Ha
OCHOBE 3HaHMS 1eJIe YCTOMYHUBOIO pa3BUTHUS YEJIOBEUECTBA;

e PACHIMPEHUE OMbITa JEATEIbHOCTH SKOJOTMYECKON HampaBI€HHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUM 1O (hU3UKe.

LHEHHOCTH HAYYHOT 0 MO3HAHMA:

e CQOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

e OCO3HAHUE IIEHHOCTH HAy4YHOW JEsTEeNIbHOCTH, TOTOBHOCTH B IIpoliecce
U3y4eHus (U3UKH OCYUIECTBIISITh MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeSTENBHOCTh MHIUBUYAIbHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbHI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AeMcTBUA:
¢ CAMOCTOSITEIEHO  (hopMynHMpoBaTH W aKTyaJW3UpoOBaTh  MpoOJeMy,
paccMarpuBaTh €€ BCECTOPOHHE,
¢ OTIPEJICIIATh TEH JIEATEIBHOCTH, 3a/JaBaTh IMapamMeTpbl U KPUTEPUH HX
JTOCTHKCHUS;
e BBISIBIIATH 3aKOHOMEPHOCTH H TMPOTUBOPEYHS B  PacCMaTPUBAEMBIX
(bu3HUECKUX SABICHUSIX;
e pa3pabaThIBaTh IJIAH PEIICHUS MPOOJEMBI ¢ YY4ETOM aHaln3a UMEIOIIHXCS
MaTePHAIbHBIX U HEMAaTePUATbHBIX PECYPCOB;
eBHOCUTH KOPPEKTHUBBI B  JIEATEILHOCTh, OIICHMBATh COOTBETCTBHE
PE3YNIBTATOB EJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEIHHOCTH;
e KOOPIMHUPOBATh H  BBIMOJHATH pabOTy B  YCIOBHUAX peajbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;
e Pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeabcKue IeiiCTBUS:
e BIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMH TOHSATHUSIMH U METOJAMHU
bu3nUYecKoN HAyKH;



e BIIAJICTh HABBIKAMHU YYCOHO-UCCIIEIOBATEILCKON U IPOSKTHON JCATEITHHOCTH
B 00iacTu (hpU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY
MOWCKY  METOJOB  pemieHUs  3a7a4  (PU3WYECKOro  CoAepKaHus,
MPUMEHEHUIO Pa3TUYHBIX METOIOB MTO3HAHUS,

e BIIAJICTh BUIAMHU JEATEIBHOCTH I10 TIOJYYCHHIO HOBOTO 3HAHUSA, €T0
UHTEPIIPETAIINH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IUYHBIX YUCOHBIX
CUTyallusIX, B TOM YHCJIE MPU CO3JaHUU YYCOHBIX IPOEKTOB B 00JIACTH
buzuky;

 BBISBIIATh TMPUYUHHO-CIICJICTBEHHBIC CBS3W W aKTyaJU3UpOBaTh 3ajJauy,
BBIIBUTATh THIOTE3y €€ penieHus, HaxOAuTh apryMEHTBl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUH, 3a7aBaTh MapaMeTpPbl U KPUTCPUU
pEIICHHSI;

e AHAJTM3UPOBATh IOJYYEHHBIE B XOJ€ pCEHICHUS 3aJa4ydl Pe3yJbTaThl,
KPUTHYECCKH OIEHUBATh MX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MCHCHHUE B
HOBBIX yCIIOBUSX;

eCTaBUTh W (OPMYJIUPOBATh COOCTBCHHBIC 3ajJaud B 0Opa30BaTEIBHOM
JESATEITBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (DU3UKU;

e 1aBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH IPHOOPETEHHBIN OTIBIT;

eyMETh TIEPCHOCUTh 3HAHUA 1O (U3UKE B MPAKTHYECKYIO 00JIaCTh
KU3ZHEEATEIHbHOCTH;

e YMETh UHTETPUPOBATH 3HAHUA U3 PAa3HBIX IPEIIMETHBIX 00JIaCcTel;

e BBIJIBUTATh HOBBIC UJIEH, IPEIJIaraTh OPUTMHAIBHBIC TOAXOAbI U PEIICHHUS,

e CTAaBUTH NMPOOJIEMBI U 337241, JOMYCKAIOIINE AIbTePHATUBHBIC PEIICHUSI.

PabGora ¢ undgopmaumeii:

e BIIAJICTh HABbIKAMHM MOJy4YeHUs: UHPOpMaAIUU (PU3NYECKOTO COACpPKAHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSTEIILHO OCYIIECTBISATh IOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M HHTEPHpETalnio UH(QOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

e OIICHUBATDH JOCTOBEPHOCTH MHGOPMAITNH;

* CTIOJIH30BaTh  CPEICTBa WH(MDOPMAIMOHHBIX M  KOMMYHHUKAIIHOHHBIX
TEXHOJOTUA B  PENICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHM3alMOHHBIX 3a7a4 C COOJIIOJCHUEM TpeOOBaHUN HPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM WH(DOPMAITMOHHON 0€30TTaCHOCTH;

¢ CO3/1aBaTh TEKCTHI (PU3UUYECKOTO COJEPKAHWS B Pa3TUYHBIX (opmarax ¢
ya€TOM Ha3zHadeHUS WHPOPMAIMA U IICJICBOM ayJIWTOPHUH, BHIOWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KoMMmyHHKAaTHBHBIE YHUBeEPCcAIbHbIE YUeOHbIe 1eiicTBUS:



¢ OCYILIECTBIIATh OOLIEHWE HAa ypoKax (U3MKK U BO BHEYPOUYHOM
NEATEIbHOCTH;

e paCIO3HaBaTh NPEANOCBUIKM KOH(MDJIMKTHBIX CHUTyalldd M  CMAr4arh
KOH(JIUKTBIL;

e pa3BEPHYTO M JIOTMYHO H3Jararb CBOKO TOYKY 3PEHHUS C MCIOJIB30BAHUEM
A3BIKOBBIX CPEJICTB;

e IOHUMATh U HCIOJb30BaTh NMPEUMYIIECTBA KOMAHAHOW M WHIWBUAYAIBHOU
paboThI;

¢ BHIOUPATh TEMAaTUKY M METOAbl COBMECTHBIX JACUCTBHI € y4y€TOM OOIMIMX
MHTEPECOB U BO3MOKHOCTEMN Ka)K0T0O WiIeHa KOJUIEKTUBA;

e IDUHUMATh LEIM COBMECTHOM JIESITENBHOCTH, OpPraHU30BBIBaTH U
KOOPIMHUPOBATh JCHCTBHS N0 €€ JOCTHKEHMIO: COCTaBIISITh IUJIaH
NEUCTBUH, pacnpelesiTh POJU ¢ YYETOM MHEHUN Y4aCTHUKOB, 0OCYXK1aTh
PE3yNbTaThl COBMECTHOM pabOTHI;

e OLICHUBATh KauyeCTBO CBOEro BKJaJa M KaXXIOr0 YYaCTHUKA KOMAaHAbI B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

elIpeJJIaraTh HOBBIE NIPOEKThI, OLIEHUBAThb HJAEH C TO3ULIHMH HOBHU3HBI,
OpUTMHAJILHOCTHU, MPAKTUYECKON 3HAUMMOCTH;

e OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B Pa3IMYHBIX
CUTyallUsX,  TMPOSIBISITH  TBOPYECTBO U BOOOpakeHue,  OBITh
VHULIMATUBHBIM.

PeryasiTuBHbIC YHUBepCAJIbHbIE y4eOHbIEe JeHCTBHS
Camoopranusanus:

¢ CAMOCTOSITEJIbHO OCYIIECTBIIATh MTO3HABATEIBHYIO JIEATEILHOCTh B 00JIACTH
(bU3UKH U aCTPOHOMUHU, BBISBIIATH MPOOJIEMBI, CTAaBUTh U (hOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

e CAMOCTOSITEIIBHO COCTAaBIIATH IUIAH PELICHUsS] PACUYETHBIX U KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUH;

e 1aBaTh OLICHKY HOBBIM CHUTYaIlUsIM;

e pacCIIUPATH PAaMKH y4eOHOTO MPEIMETa HAa OCHOBE JINYHBIX MPEANOYTEHHUI;

e JICJIaTh OCO3HAHHBIK BBHIOOpP, AapryMEHTHUpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILECHHUE;

e OLICHUBAThH MIPUOOPETEHHBIN OIBIT;

e CITIOCOOCTBOBATh (OPMUPOBAHUIO U TPOSIBICHUIO JPYAMLIHUH B 00IacTH
(¢u3HUKHM, TOCTOSTHHO TOBBHINIATH CBOW 00pA30BAaTENbHBIM W KYJIbTYpPHBIN
YPOBEHB.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:



e 1aBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEISAM;
eBJIAJICTh HABBIKAMM  TIO3HABaTENbHOW  pediiekcMu Kak  OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBAHM;
e ICTIOJIb30BaTh MPUEMBI pe(IeKCUM JIJIsl OLICHKU CUTYyalliu, BEIOOpa BEPHOTO
pelieHus;
e YMETh OLICHUBATh PHUCKU U CBOECBPEMEHHO IPUHUMATH PELIEHUS IO HX
CHWKCHHUIO;
e IPUHUMATh MOTHUBBI M APTYMEHTHl JPYIMX [PU aAHAIU3E PE3yIbTaTOB
JIEATEIILHOCTH;
e IPUHUMATH Ce0s1, TOHUMAsi CBOU HEJIOCTATKH U JIOCTOMHCTBA,
e IPUHUMATh MOTHUBBI M APTYMEHTHl JPYIMX [PU aAHAIU3E PE3yIbTaTOB
JIEATEIIbHOCTH;
e MPU3HABATH CBOE MIPABO M MIPABO JAPYTUX HA OMIUOKH.
B mpouecce nocTvKeHHST JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IPOrPaAMMBI 10
dbuzuke IS YpOBHS cpeaHero o0mero o0pa3oBaHUs Yy 00y4arOmMXCS

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATNOoJIararomnii
c(hOpMHPOBAHHOCTD:
e CAMOCO3HAHUS, BKJTIOUAIOIIIETO CIIOCOOHOCTD MOHUMATh CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHAILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

e CAMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIOCOOHOCTH AJaNTHPOBATHCS K
HMOIIMOHATBFHBIM W3MEHEHHUSIM U TMPOSIBISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEN MOTHBAIIUU, BKIIOUYAIOIIEH CTPEMIICHUE K TOCTHKECHUIO 1IENU U
ycIrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHUE JCHCTBOBATh, MCXOJs W3
CBOUX BO3MOKHOCTEH;

eOMIIATHUH, BKIIOYAIOMIEH  CHOCOOHOCTh  MOHMMATh  AMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

e COIMANBHBIX  HABBIKOB, BKIIOYAIOIIUX  CIHOCOOHOCTh  BBICTPAUBATH
OTHOMICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEPEC W
paspeniaTh KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI



K koniy oOyuenuss B 10 knacce mpenMeTHbIE pPe3ysibTaThl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUIM:

e IOHUMATh  POJb  (PU3UKK B  SKOHOMUYECKOW, TEXHOJIOTUYECKOM,
HKOJIOTHYECKOM, COLMAIbHOW M O3TUYECKOM cdepax AesTeIbHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAay4YHON KapTHHE MUpa,
3HAYEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENbHON U
NPOTHOCTUYECKOW  (YHKIUN  (Qu3MuecKkol Teopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKUA U TEPMOJUHAMHKHU, POJIb (HU3UUYECKON TEOPUHU B
dbopMupoBaHUU MPEACTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

e pa3NMYaTh YCIOBUS MPUMEHUMOCTH MoOjieNiel (PU3MUEeCKUX Tesl U MPOILIECCOB
(sBJIEHMIT): MHEpIMAJIbHASI cUCTeMa OTCYETa, aOCOJIOTHO TBEPJOE TEIIO,
MaTepHualibHas TOYKa, PaBHOYCKOPEHHOE ABMKEHHUE, CBOOOIHOE TajieHHe,
abcoyiroTHO yripyrasi jaedopmaius, aOCONIOTHO YIPYroe U abCONIOTHO
HEYIIPYro€ CTOJIKHOBEHHUs, MOJEIM Ta3za, >KUIAKOCTH M TBEPIOIO
(KpUCTAJUTMYECKOT0) TeJa, UACaIbHbIN a3, TOUCYHBINH 3apsij], OAHOPOIHOE
AIEKTPUYECKOE TOJIE;

epazMuaTh yCIOBHS (TPaHUIBI, 00JIACTH) TPUMEHUMOCTH (UIUIECKUX
3aKOHOB, NMOHMMAaTh BCEOOIMH xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

e AHATTU3UPOBATh M OOBSICHATH MEXaHUYECKHE TMPOIEeCChl U  SIBICHHUS,
UCIIOJIb3YSl OCHOBHBIE MOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpa3oBaHusi ['anmuiess ais CKOPOCTH U TEPEMEIICHUS,
3akOHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3aKkoH
BCEMHUPHOT'O TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBsI3b PabOTHI CUJIBI C M3MEHEHHEM MEXaHMYECKOW JHEpruu,
yCIOBUSl pAaBHOBECHsT TBEPAOrO Tena), MpPU HTOM HCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCIHOBUS
NPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHUS UMIIYJIbCA U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

e AHAIU3UPOBATh U OOBSICHATH TEIUIOBBIE MPOIECCHI U SIBJICHUS, UCIOJIb3YS
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (UBUKH U
TEpPMOAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHen
KUHETHUYECKOW DSHEPrHEed TEIUIOBOTO JBHMXKEHUS M KOHIIEHTPAlHMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BELIECTBA CO CPEIHENM KHHETUYECKOU
SHEPrueu TEMIOBOTO JBMKECHUS €r0 YacCTHIl, CBA3b JABJICHUS UACAIBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl W €ro TeMIepaTypoi, YpaBHEHHUE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH



COXpaHEHMS HPHEPIHM B TEIJIOBBIX MPOIECCaxX), IPU ITOM HUCIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHnneneeBa—Knaneipona;

e AHAIM3UPOBATH U OOBSACHSITH ANEKTPUUECKUE SBIICHHUS, UCIIOIb3Ys OCHOBHBIC
MOJIOKEHUSI W 3aKOHBl  DJIEKTPOJAMHAMUKU  (3aKOH  COXpPaHEHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIIMAJIbHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MOJIEH, MPU 3TOM YKa3blBas YCJIOBHUSI MPUMEHUMOCTU 3akoHa Kyrona, a
TaKX€ TMPAKTUUYECKHA BAXKHBIE COOTHONIIEHMS: 3aKOHbI Oma JJis ydacTka
Henu U JUIsi 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apazaes A 31eKTPOIN3a);

¢ ONIUCHIBATh (PU3UUECKUE TPOIECCHl U SBJICHHS, HCMOJB3YySI BEJIUYUHBI:
NepEMEILEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUIIA,
MOMEHT CHJIbl, JaBJICHUE, TMOTEHIMAJbHAsl JHEpPrus, KUHETUYECKas
SHEPrusi, MEeXaHW4yecKasi SHEprusi, padoTra CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHUE, CHJIa TSIKECTH, CUJia YNPYrOoCTH, CHJIa TPEHHUS, MOIIHOCTb,
SHEPrusl B3aMMOJICUCTBUA Tena ¢ 3emuéil BOMM3U €€ IMOBEPXHOCTH,
SHEpPrus ynpyroul aedopmalnid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
abcomioTHas TeMIiepaTypa Tena, paboTra B TEpMOIMHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paldoTa UACAJIbHOIO rasa,
OTHOCHUTENIbHAsI BIAXHOCTh Bo3ayxa, KIIJ[ wupeasibHOro TEmiIoBOTO
NBUTATENIS; DJIEKTPUUECKOE T0JIE, HAMPSIKEHHOCTD ANEKTPUUYECKOro MO,
HaIpPsOKEHHOCTh MOJs TOYEYHOrO 3apsiia WIM 3apsyKeHHOro Iapa B
BaKyyM€ U B JUDJIEKTPUKE, MOTEHUUAN AJIEKTPOCTATUYECKOIrO OIS,
pa3HOCTh  MOTEHLMAJIOB, JJEKTPOABMKYIIAs  Ccujia, CHJIA  TOKa,
HaIpSDKEHWE, MOIIHOCTh TOKA, JJIEKTPUYECKAs] EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTUBJIEHHUE YYacTKa LEMU C IOCIEHOBATEIbHBIM U
NapaJuIeIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUYECKOTO MOJIA
KOHJICHCATOPa;

¢ 00BSICHATH OCOOCHHOCTH TIPOTEKAHUS (PU3MUECKHUX SBICHUN: MEXaHMYECKOE
JIBH>KEHUE, TEIJIOBOE ABUKEHUE YACTHUIL BEIIECTBA, TEILNIOBOE PAaBHOBECHE,
OpoyHOBCcKOe  nBIKeHHMe, 1uddy3us, ucmapeHue, KUMEHUEe U
KOHJICHCAlMs, IUIABJICHUE W KPUCTAJUIM3ALMS,  HAIMpPaBICHHOCTH
TEIUIONIEPEIaut, 3JEKTPU3ALMs TEJ, IKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT0 ITPOBOJIHHKA;

o IPOBOJIUTH MCCJIEOBAHUE 3aBUCUMOCTH OJIHON (PU3MUECKOW BEITUYHHBI OT
OpYrol €  HCIOJb30BAHWMEM  MPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTAaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpaduUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUM, JIeJaTh BHIBOJIBI IO pe3yJbTaTaM
HCCJICIOBAHMSI,;

¢ IPOBOJIUTh KOCBEHHBIE W3MEpPEHUS (U3NUECKUX BEIWYHMH, TPH OTOM
BBIOMpATh ONTHUMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIOTHBIC U
OTHOCHUTEJIbHBIC MTOTPEITHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;

¢ IPOBOJIUTH OIBITHI IO MPOBEPKE MPEUTOKESHHON TUIOTE3bI: MIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAITBHYIO YCTAaHOBKY, aHAJTU3HUPOBAThH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3HI;

e COOJTFO/IATh TpaBUjIa OE€30MACHOT0 TPYJia MPH MPOBEACHUN MCCIICIOBAaHUN B
paMKax  y4eOHOro  JOKCIIEpUMEHTa,  TpaKTHKymMa ©  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBbHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYI0BaAHMS;

epeliaTh pacyCTHBIC 3aJa4d C SIBHO 3aJaHHOW W HESIBHO 3aJJaHHOM
¢u3nUecKkol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCJIOBHS OOOCHOBBHIBATH
BbIOOp (usnMueckoil MojaenH, OTBeuaroleld TpeOOBaHUAM 3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HYECKHX TEOpUH MPU KMCIOJB30BAHMM MAaTEMaTHYECKHX METOI0B
pelIeH s 3a/1a4, MPOBOJUTH PACUEThl HA OCHOBAHWU MMEIOUIUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNIbTaThl U KOPPEKTUPOBATH METOIbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX PE3YyJIbTaTOB;

e pEIIaTh KAYECTBEHHBIC 3a]]a4H, TPEOYIOIINe TPUMEHEHHS 3HAHUI U3 Pa3HBIX
paszmenoB Kypca (U3MKM, a TaKkKe HWHTErpallud 3HAHUW W3 JPYTruX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTUYECKYIO
[EMOYKY PACCYKJIEHUI C OTIOPOM Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHEC SBIICHNUS,

* CTIOJIH30BaTh TEOPETUYECKHWE 3HAHUS [JI1 OOBSCHEHUS OCHOBHBIX
IPUHIIMIIOB paOOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

o IPUBOJINTH MPUMEPHI BKJIAa POCCHUICKUX U 3apYOCKHBIX yUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYXKAIOIIETO MHUpa, B
pa3BHUTHE TEXHUKHU U TEXHOJIOTHIA;

e AHATTM3UPOBATH M OIIEHWBATH IMOCJECACTBHUSI OBITOBOM M MPOU3BOJICTBEHHOM
JESTETHPHOCTH 4YEJIOBEKA, CBS3aHHOW C (PU3NYECKUMH TMPOIECCAMH, C
MO3UIIUN IKOJOTUIECKON OE30MaCHOCTH, MPEACTABICHUHA O PAIlMOHATIBHOM
MPUPOAOIIONB30BAHNN, & TAK)KE€ PAa3yMHOM HCIIONB30BAHUU JOCTKCHUM
HAyKd W TEXHOJOTUW JUIA JajdbHEHIIeTO pa3BUTHUS YEIIOBEYECKOTO
o01IecTBa;



e IPUMEHATH PA3IMYHBIE CIMOCOOBI paboThl ¢ HMHPopMauuend (U3NYECKOro
ColepKaHUsI C MCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNPEeAbSBICHHUS Yy4eOHOU H
HAyYHO-TOMYJISIPHON MHGOPMALIMK, CTPYKTYPUPOBAHUS U MUHTEPIPETALINU
uHbOpMAaLMK, TOJYYEHHOW M3 Pa3JIMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O U  OLEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIKM3a UCTOYHUKA MH(POpPMALIUK;

o IPOSIBIIAITH OpraHu3allOHHbIE " MO03HABATEIIbHbIC yMEHUs
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipoliecce
BBITMIOJTHEHUS IPOCKTHBIX U yU4eOHO-UCCIEA0BATEIbCKUX padoT;

epaboTaTh B TpYINIE C HCIOIHEHUEM pa3JIMYHBIX COLMAJIBHBIX pOJeH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CHUTyallUAX, aJ€KBATHO OIICHMBATh BKJIAJ KaXKJIOTO U3
YYaCTHUKOB I'PYTIIBI B PEIICHHE paCCMaTpUBAEMOMN TPOOIEMBbI;

o IPOSIBJISITH MOTHBAIMIO K Oynyiied npodecCuOHaNbHOU NEeATeTbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPUIISL.

K xonny oOyuenust B 11 knacce mpenMeTHbIE pe3ylbTaThl Ha YIIIYOJIEHHOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e IOHUMATh POJIb PU3UKU B IKOHOMUUYECKOU, TEXHOJIOTHUECKOM, COIMaTbHOM
U ITHYECKOU cdepax AesTENbHOCTH YeIOBEeKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOM HAYYHOW KapTHUHE MHUPA, POJIb ACTPOHOMUHU B MPAKTUUECKOU
NEATEIbHOCTU YEJIOBEKA U JaJbHEHIIEM HAyYHO-TEXHUUYECKOM Pa3BUTHUU,
3HAYCHUE OIHUCATEIIbHOW, CHUCTEMATHU3MPYIOIICH, OOBSICHUTEIbHOU U
IPOTHOCTUYECKOW (DYHKIUK (U3UIECKOH TECOPUM — DJIEKTPOIUHAMHKH,
CHEIUANTbHOW TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOW (DU3UKH, PpOJIb
¢usnueckorr Teopuu B (POPMUPOBAHUHM TMPEIACTABICHUN O (PU3NUECKOU
KapTUHE MHpa, MeCTO (U3UYECKOM KApTUHBI MHUpA B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABICHUN O IPUPO/IE;

e PA3NTUYATh YCJIOBUS MPUMEHUMOCTH MOJIeNel (U3MUECKUX TeNl U MPOIIECCOB
(SIBJIEHUI): OJTHOPOJIHOE BJIEKTPUUECKOE U OJIHOPOJIHOE MAarHUTHOE OIS,
rapMOHMYECKHE KOJeOaHus, MaTeMaTHYeCKUM MAasITHUK, WIeaJbHbII
IPY>KUHHBIN MasITHUK, rapMOHUYECKHE BOJIHBI, ujeaabHbIN
Kosie0aTebHBIN KOHTYp, TOHKAs JINH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICIH CBETA;

epa3zinyuaTh yCJIOBHUS (TpaHUIbl, O00JACTU) NPUMEHUMOCTH (PUIHUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;



e AHATM3UPOBATh M OOBACHATH AIIEKTPOMATHUTHBIE TPOIECCHl M SIBICHUS,
UCIIONB3YSl OCHOBHBIC TIOJIOKECHHS M 3aKOHBI JJIGKTPOJWHAMHUKUA U
CHEIMaTbHOM  TEOpUHM  OTHOCUTENIBHOCTH  (3aKOH  COXpaHEHUS
DIIEKTPUYECKOTO  3apsiga, cuiaa Awmmepa, cuna JlopeHma, 3akoH
ANEKTPOMAarHUTHOM  MHAYKUWMH, npaBwio  Jlenma, cBa3p  OJIC
CAMOMHIYKIIMM B DJJIEMEHTE OJIIEKTPUYECKOW IEMH CO CKOPOCTHIO
U3MEHEHUS  CHJIBI  TOKa,  TOCTYJaThl  CHEIHaIbHOW  TEOpUU
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

 AHATM3UPOBATh U OOBSICHATH KBAHTOBBIC MPOIECCHI M SIBICHUS, HUCIOIB3YS
MOJIOKEHUSI  KBAaHTOBOW  ¢u3uku  (ypaBHeHHME  DWHINTEeHHA  AJs
dororddexra, mnepBbli U BTOpod moctynatel bopa, mnpuHIUMI
COOTHOILIEHUS HeonpeaenéHHocteil ['eiizenbepra, 3akOHBI COXpaHEHUs
3apsiI0OBOTO M MACCOBOTO YHCEN U DHEPTUH B SJACPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

¢ OMIMCHIBATh (DM3MUECKHE TPOLECCHl W SBJICHUS, HWCIIOJB3Ys BEIUYHHBI:
HaNPsHKEHHOCTD AJIEKTPUYECKOTO TOJISA, MOTEHIIUAT 3JIEKTPOCTATHIECKOTO
NOJIsi, Pa3HOCTh TOTCHIIMANOB, OJJICKTPOABIDKYINAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJISi, MAarHUTHBIA TIOTOK, CWiIa Amrepa, WHAYKTHBHOCTH,
AJIEKTPOJIBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MArHUTHOIO IOJIs
IPOBOJIHUKA C TOKOM, PEISITUBUCTCKUM MMITyJIbC, TIOJHAs SHEprus,
SHEpPrusi IMOKOsI CBOOOAHOM 4YacTHULIbl, PHEPrHsi W HMIYJIbC (OTOHA,
MacCOBO€ YMCJIO U 3apsizi Apa, SHEPT Ul CBSI3U SAPa;

¢ O0OBSCHSTH O0COOCHHOCTHU MPOTEKAHUS bu3uIecKux SIBJICHU ;
AJIEKTPOMArHUTHAsI MHIAYKLUS, CAMOUHIYKIUS, PE30HAHC, MHTEphEpEeHLINs
BOJIH, Ju(pakuusi, JIUCHEpCUs, TOJIHOE BHYTPEHHEE OTpa)XKCHHE,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
a1ep, TaMMa-u3iydeHue sjep, (u3nyecKkue MNPUHIUMBI CHEKTPATbHOI'O
aHanu3a u paboThI Jlazepa;

e OTIPE/ICNIATh HANpaBiICHUE MHIYKIMM MAarHUTHOTO TOJs MPOBOJHUKA C
TOKOM, cHJIbl Amriepa u cuibl Jlopeniia;

e CTPOUTH U300pakeHHe, CO3/JaBaeMOE INIOCKUM 3€pKajioM, TOHKOM JINH30H, U
pPaccUuTBIBATh €r0 XapaKTEPUCTUKH;

 IPUMEHATh OCHOBOIOJIATAIONINE ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JJII aHauu3a U OOBSICHEHHA (U3NYECKUX TPOIIECCOB,
OPOUCXOAAIINX B 3BE37aX, B 3BE3MAHBIX CHCTEMAaX, B MEXKTalaKTHUECKON
cpene; ABIKEHUs! HeOECHBIX Tell, DBOJIONUY 3BE311 U BeenenHoii;

¢ [IPOBOJINTH  HCCJIEIOBAaHUE 3aBUCUMOCTEH  (PU3MUECKMX BEJIMYUH C
WCIIOJB30BAaHUEM TPSMBIX HM3MEPEHHUH, TpPU ITOM KOHCTPYHMPOBATH
YCTaHOBKY, (DUKCHpOBAaTh pPE3yJAbTaThl TMOJYYCHHOH 3aBUCHMOCTH



(¢u3nuecKuX BEIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTe  W3MEpeHWH, JenaTh BBIBOABI IO  pe3yibTaTram
WCCIICIOBaHMS;

¢ [IPOBOJINTh KOCBEHHBIE M3MEPEHUsI (UINUECKUX BEIUYUH, MPH ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTENbHBIC MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHHI,

¢ IPOBO/INTH OMBITHI 1O TPOBEPKE MPEIONKESHHON TUIOTE3bI: MJIAaHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBATH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

¢ OTIMCHIBATH METOIBI TTOYUYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHU;

e COOMIONATH MpaBWiIa OE30MACHOTO TPyia MPH MPOBEJICHUH HUCCICIOBAaHUIN B
pamMkKax  y4yeOHOrO  OKCIEPHUMEHTa, MpakTUKyma W y4eOHo-
MCCIIEJIOBATEIILCKOM W TPOSKTHOH JIEATENBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OpaTOPHOTO 000PYIOBaAHMS;

epeIlaTh pacUY€THBIC 3aJa4ll C SBHO 3aJaHHOW W HESIBHO 3aJaHHON
¢u3ndyeckold MOJENBI0: HAa OCHOBAaHWW AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndyecKkue MOJENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSTH
(GopMysbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUECKUX TEOpUi
OpY  HCIOJIB30BAHMM MaTeMaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PAacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOJbI PELICHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaToB;

e pelIaTh KaYECTBEHHbIE 3a/jaul, TpeOyIoIe NPUMEHEHHsI 3HAaHUM U3 pa3HbIX
pa3fesnoB Kypca (QU3MKM, a TaKkKe HHTErpald 3HAHUN U3 JOpYyrux
IPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTHYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U GU3HYECKHe SBICHUS;

* CIIOJIb30BAaTh TEOPETUYECKUE 3HAHMUA Ui OOBSCHEHUS OCHOBHBIX
OPUHIUIOB PabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTHYECKHUX MPOLIECCOB;

e IPUBOJUTH NMPUMEPHI BKJIa/a POCCUNUCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOLIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

e AHAIM3UPOBATh U OLICHUBATH IMOCIEACTBUS OBITOBOM M IPOU3BOACTBEHHOMN
JESTeIbHOCTH YENIOBeKa, CBSI3aHHOM ¢ (PU3MUYECKUMHU TPOIECCAMH, C
MO3UIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PallMOHATIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIHOJIB30BAaHUHM JIOCTHKCHHM



HAYKA W TEXHOJOIMUA [ JAJbHEHIIETO Pa3BUTUSA YEIOBEYECKOIO
o0111ecTBa;

e IPUMEHATH PA3JMYHbIE CIOCOOBI paboThl ¢ HH(OpManuend (U3NYECKOro
COJICp’)KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TP 3TOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U NpPEeAbsBICHUS Yy4eOHOW U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTM3UPOBaTh  MMOJydyaemMyl  MHGOpMalIMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJu3a UCTOYHUKA WH(pOopMaIINH;

e IPOSIBIIATH OpraHU3aIMOHHbIE u MO3HaBaTEIbHbIE YMEHUS
CaMOCTOSITEJTLHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIllecce
BBITIOJIHEHUS TPOCKTHHIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

epaboTaTh B TPyNIlE C HKCIOJHCHHEM Pa3JIMYHBIX COIMAJIBHBIX POJICH,
IJIAHUPOBATh PaOOTyY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIIEHUBATh BKJAJ KaXKIOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE PacCMaTPUBAEMOM TPOOIEMBI;

o IPOSIBJISITH MOTHBAIMIO K Oynymieid npodecCuOHAIbHON AESITENIbHOCTH MO
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQHIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IlpakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3zaen 1. HAYYHBIA METO/I ITO3HAHUSI ITIPUPO/IBI
. bubnuoreka [JOK
1.1 Hay4Hnslil MeTO1 MO3HAHUS TPUPO B 6
https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1 Bubmmorexa [IOK
https://m.edsoo.ru/f16b68d7
2.2 Jnnamuka 10 bubmorera [IOK
https://m.edsoo.ru/f16b68d7
2.3 CraTtuka TBEpIOTO Tea 5 1 Eubmorexa HOK
https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHbBI COXpaHEHHUSI B MEXaHUKE 10 1 hitps://m.eds0o.ru/f16b68d7
Wroro no pazgeny 35
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
. bubmuoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 hitps://m.edsoo.ru/f16b68d7
3.2 TepMmoauHamuka. TermioBsie MallIMHbI 20 1 bubmorexa [IOK
https://m.edsoo.ru/f16b68d7
33 ArperatHble cocTosiHUS BeniecTBa. Da3oBbie 14 1 bubnmoreka [JOK




TepeX0 16l https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Paznen 4. QJIEKTPOJAUHAMUKA
4.1 DIEKTPUYECKOE TT0JIE 24 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
bubmmoreka [{OK
4.2 IT i i 24
OCTORHHBIH STICKTPHACCIII TOK https:/m.edsoo.ru/f16b68d7
4.3 Toxu B pa3nu4HbIX cpenax 6 brbmmorexa HOK
https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Pazaen 5. PU3NYECKUMN MPAKTUKYM
5.1 Du3nIeCcKuil MPaKTUKYM 16 16 bubmorexa OK
https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 16
Pe3epBHOE BpeMst 10 bubmorera [IOK
https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. DJIEKTPOJIUHAMUKA
1.1 MarunuTtHoe 1oJie 14 bubmmorera [JOK
https://m.edsoo.ru/39859¢f1
1.2 DIeKTpOMarHuTHask UHIYKIUS 13 1 Bubnmorexa [IOK
https://m.eds00.ru/39859¢f1
Hroro no pazneny 27
Pasznea 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHnudeckue KojieOaHus 10 bubmorexa OK
https://m.edsoo.ru/39859¢f1
2.2 DNeKTpOMarHUTHBIE KOJICOaHUs 15 bubmorexa OK
https://m.edsoo.ru/39859¢f1
)3 MexaHW4ecKue U JIEKTPOMArHuTHHIC 10 1 bubnnoreka [JOK
' BOJIHBI https://m.eds00.ru/39859¢f1
2.4 Onruka 25 1 bubmorera [JOK
https://m.edsoo.ru/39859f1
Wroro no pazgeny 60

Pazgen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

3.1

Ocuosel CTO

5

1

bu6mmoreka [JOK
https://m.edsoo.ru/39859f1

Hroro no pazaeny




Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmoreia OK
' PHYCKYIIAD a4 https://m.edsoo.ru/39859f1
bubmmoreka [{OK
4.2 (0)) 5
HsHka atoma https://m.edsoo.ru/39859f1
43 @du3MKa aTOMHOTO $/Ipa U 3JIEMEHTapPHBIX 5 bubnuoreka [JOK
' YaCTHUI] https://m.edso00.ru/39859¢f1
Hroro no pazgeny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMUU U aCTPOPU3UKU 12 Bubnmorexa [IOK
https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12
Paznen 6. ®U3HUYECKHUN MPAKTUKYM
. bu6mmoreka [IOK
6.1 DH3MIECKIH MPAKTHKYM 16 16 https:/m.edsoo.ru/39859%f 1
Hroro mo pazgeny 16
Pa3znen 7. OBOBHIAIOIIEE IOBTOPEHHUE
Cucremaruzanusa 1 00o01eHne
71 MPEAMETHOTO COJIEP>KaHMs U OIbITa 15 bubnunoreka [JOK
' NESATETBHOCTH, PUOOPETEHHOTO TIPU https://m.edsoo.ru/39859f1
n3yueHuu kypca ¢pusuku 10 — 11 kmaccos
Uroro no pazgeny 15
PesepBHOE Bpems 10 Bubmmorexa LIOK
https://m.edsoo.ru/39859%f1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuuyeckue op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
| ®dusznka — pyHIaMeHTaJIbHas HayKa o | bubnnoreka [JOK
IIpUpo e https://m.edsoo.ru/1beef346
) Hayunb1ii MeTO/1 MO3HAHUS U METOIbI 1 bu6mmoreka [IOK
UCCIeIOBaHUS PU3NYECKUX SBICHUN https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOPHUA B MPOILIECCE
3 no3HaHus npupoapl. Habmonenne u 1 Bubnmorexa [IOK
PHPOBL. A https:/m.edsoo.ru/34c49931
IKCIIEPUMEHT B (hH3HKE
4 Crioco6b1 u3MepeHus GPU3NIECKUX | bubnuoreka [JOK
BEIUYNH https://m.edsoo.ru/ca2def03
AGCOIOTHAS M OTHOCUTEIbHAS
. bu6mmoreka [JOK
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1
https://m.edsoo.ru/7f18fda3
BEJINYUH
MopenupoBanue B ¢pusuke. Ponb u
6 MecTo (PHM3UKU B POPMUPOBAHUHT | bubnunoreka [JOK
COBPEMEHHOU HAyYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B MPAKTUYECKOU EATEIbHOCTH JIIOACH
Mexanuueckoe apumxenue. Cucrema
7 orcueta. OTHOCUTEIIHLHOCTD | bu6mmoreka [JOK
MEXaHMYECKOro ABMKeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHasl 3a/1a4ll MEXaHUKHU
8 Pannyc-BexkTop MarepuanbHOM TOUKH, 1 bubnunoreka [JOK




€T 0 MPOCKIMHU HA OCHU KOOpAMWHAT.

Tpaekropus. [lepemenienue. CKopocCTb.

Nx npoekiuu Ha 0OCH KOOpAWHAT

https://m.edsoo.ru/30a108a5

PaBHOMEpPHOE ITPAMONIMHENHOE
nekenue. ['paduueckoe onrcanue

bubmmoreka [{OK

9
PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.edsoo.ru/89ba7190
JIBIKECHUS

10 CrnoxeHue nepeMeIeHnii U CKOPOCTEH. bubnuorexa [JOK
Pemenue 3amau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BMKEHME.

1 MrHoBeHHass CKOPOCTb. Y CKOPEHHE. bubnuoreka [IOK
[IpssMonMHENHOE NBMXKEHUE C https://m.edsoo.ru/a99549a7
MTOCTOSTHHBIM YCKOPEHUEM
I'paduaeckoe onmcanme

. bu6mmoreka [IOK
12 MPSAMOJIMHEHHOTO IBUKEHUSI C
https://m.edsoo.ru/b7560bbf
IIOCTOSIHHBIM YCKOPEHUEM
CBoboaHoOe masieHre. Y CKopeHue

13 CBOOOIHOTO ITaZieHUsI. 3aBUCUMOCTD bu6mmoreka [JOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUSA OT https://m.edsoo.ru/f738109¢
BpEMEHU U UX rpaduku

14 JIBmxeHue Tesa, OpOIIEHHOTO MO/ bubnuoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBosmuelinoe nBuxenue. JBrxenue
110 OKPYXHOCTH. YTJIOBas U JIMHEWHAas

bubnuoreka [JOK
15 ckopocts. [Iepuon u yacrora.
https://m.edsoo.ru/33196fbe
LleHTpoCTpeMUTENBHOE U MTOJHOE
YCKOPEHHUE
bubnunoreka [JOK
16 KonTponeHas paboTa o teme B

https://m.edsoo.ru/1242132e




"Kuuemartuka"

IIepBblii 3ak0H HproTOHA.
NHepupnanpHble CUCTEMBI OTCYETA.

bubmmoreka [{OK

17 [IpuHnmn otHOCUTENBHOCTH ["anmnest. https://m.edsoo.ru/5a9%4a64
HeunepuuanbHble cucTeMbl 0OTCUETA
13 Cuna. PaBHoielicTByIOIIIAs CUJa. bubnuoreka [JOK
Bropoit 3akon Herotona. Macca https://m.edsoo.ru/141d3837
19 Bzanmopeiicteue Ten. Tpetnii 3akoH bubnuoreka [JOK
Hprorona https://m.edsoo.ru/57dba505
[Tpuniun cynepno3unuu cui. Pemenne
20 3a11)1aq1i{a Hp}I’/IHMSHeHI/Ie 3aKOHOB bubmiorexa HOK
https://m.edsoo.ru/bdf997tb
HeroTona
3aKO0H BCEMHPHOTO TATOTEHUS.
21 DKBUBAJICHTHOCTh TPABUTALIMOHHOW U Bubnmorexa [IOK
. https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl
2 Cuna TSKeCTH U YCKOpPEHHE bubnuoreka [IOK
CBOOOIHOTO ITaCHUA https://m.eds00.1ru/22757126
JIBukeHre HeOECHBIX Te U UX
3 HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnuorexa [JOK
KOCMHUYECKasi CKOPOCTh. 3AKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubnuoreka [JOK
24 Cuna ynpyrocru. 3akoH I'yka. Bec tena hitps://m.edsoo.ru/0ac2cd84
Cuna tpenus. [Ipupoaa u BuabI cun bubnunoreka [JOK
25 TpeHus. [IBUKEHUE B KUAKOCTH U rase ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHIIBI COITPOTUBIICHUS CPE/IBI https://m.edsoo.ru/2cb29676
26 Hasnenue. ['mapocratnueckoe bubnuoreka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




AOGCOTIOTHO TBEPIOE TEIIO. bubnmoreka [JOK
27 [TocTynarenbHo€ U BpalaTeabHOE bubmuoreka [IOK
JBIDKEHUE TBEPAOIO TeIa https://m.edsoo.ru/2b95d57e
)% MOMEHT CHJIbI OTHOCUTEIBHO OCH bubmmoreka [{OK
BpaieHus. [linedo cumsl https://m.edsoo.ru/653d3459
CrnosxeHune cuil, IPUIOKEHHBIX K
29 TBepoMy Teny. LleHTp TskecTu Tena. bubnnorexa [JOK
VYcnoBust paBHOBECUS TBEPAOTO Tea. https://m.edsoo.ru/9aa79a7d
Bunasl paBHOBECHS
30 Pemenue 3agau bubmorexa LOK
https://m.edsoo.ru/dclcaacO
a1 KonTponbHas pabota o teme bubnuoreka [IOK
"Tunamuka. CraTtruka TBEpIOTO Tena" https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuanbHON TOYKH,
1 CHUCTEMBbI MaTepUAIIbHBIX TOUEK. LIeHTp bubmuorexa [JOK
MacC CUCTEMBI MAaTEPUAIIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema 0 ABMKEHUU LEHTPA Macc
NMnynbC cUilbl 1 U3BMEHEHUE UMITYJIbCa
33 Tena. 3aKOH COXpaHEHHUsI UMITYJIbCa. bubmorexa HOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE NBMXKEHUE
MoMeHT uMnysibca MaTepruaaIbHON
34 Touku. [IpencraBnenue o coxpaHeHuu bubnunoreka [JOK
MOMEHTA UMITYJIbCa B LIEHTPaJIbHbBIX https://m.edsoo.ru/d6532eb9
MOJISAX
bu6mmoreka [JOK
35 Pemenue 3azau https://m.edsoo.ru/f7706d63
36 PaboTa cuibl Ha MaJIOM U Ha KOHEYHOM bubmuoreka [JOK

nepemeneHuu. ['padguueckoe

https://m.edsoo.ru/913974c7




MpeCTaBICHUE PAOOTHI CHIIBIL.
MOIIHOCTD CHIIBI

Kunernueckas sneprus. Teopema 00

. bubnuoreka [JOK
37 W3MEHEHUU KHHETUYECKON SHEPTUHU
. https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKU
[ToreHumanpHbIE U HETIOTEHIIMAIBHBIE
bubmmoreka [IOK
38 cuibl. [loTeHnuaneHas sHeprus. Bropas
https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbst kocMuueckast CkopocTb. CBs3b
paboTHl HEMOTEHITUATBHBIX CHIT C
. bubmuorexa [JOK
39 W3MEHEHNEM MEXaHUYECKON YHEPTUU
https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJI. 3aKOH COXPaHCHUS
MEXaHUYECKON SHEPTUU
VYupyrue u He 1€ CTOJIKHOBEHHUSI.
YT YHpYE N bu6mmoreka [IOK
40 VYpaBHenue bepuynnu 115 uaeanbHOM
https://m.edsoo.ru/f30f43b6
KUJKOCTH
A1 KonTtponbHas padoTa o Teme "3aKoHbI bubnuoreka [IOK
COXpaHEHUs B MexaHUKe" https://m.edsoo.ru/474e7c4a
Pa3BuTue npenacraBieHuid o Ipupoie
bubnuoreka [JOK
42 Ter1oThl. OcHOBHBIE NoJI0keHUst MKT. 1
https://m.edsoo.ru/b0a4445f
Juddysus. BpoyHoBckoe nBrkeHne
CrpoeHue ra3000pa3HbIX, )KUJIKUX U
bubnuoreka [JOK
43 TBEPJBIX TeN. XapaKTep IBUKECHUS U
. https://m.edsoo.ru/c44d02¢e2
B3aMMOJICIICTBUS YACTHULl BELIECTBA
Macca u pazMepsl MOJIEKYI (AaTOMOB).
P P ya( ) bubmuoreka [JOK
44 Komunuectso Berecta. IlocTostHHAs
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemioBoe paBHOBECHE. bubnunoreka [JOK




IIkana Lenscus

https://m.edso00.ru/0070d493

46 Pemenue 3amau bubmmorexa [IOK
https://m.edsoo.ru/1531abas
. bubnuorexa [JOK
47 WNneansueiii ras. I'a3oBble 3aKOHEI hitps://m.edsoo.ru/1deb2367
43 VYpaBHenue MenpaeneeBa-KnanerpoHa. bubnuoreka [JOK
Pemenue 3amau https://m.edsoo.ru/8d12¢328
49 AOcosroTHas TeMIiepaTypa. 3akoH bubnuorexa [JOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 H3omporiecchl B UieaibHOM rase ¢ bu6mmoreka [IOK
MOCTOSTHHEIM KOJIMYECTBOM BEIIICCTBA https://m.edsoo.ru/68878d51
I'padpuueckoe npeacraBieHue
51 Mfog)poueccms: EISOTepMa, H30X0pa, buomorexa OK
https://m.edsoo.ru/1344327b
n3obapa
bu6mmoreka [IOK
32 Ocosroe ypasterne MKT https://m.edsoo.ru/c8094721
53 Pemtenue 3amay bubmmorexa [TOK
https://m.edsoo.ru/10265a05
CBs13b a0COJTIOTHOM TEMIIEPATYpPhI
TEPMOJIMHAMUYECKON CUCTEMBI CO
54 cpeaHel KUHETUYECKON dHepruei https://m.edsoo.ru/c38af875
MOCTYNATEIBbHOIO TEIJIOBOTO ABUKEHUS
€€ yacTull
55 O00011IeHNE U CUCTEMATHU3AIUS 3HAHUN bu6mmoreka [JOK
mo teMe "OcHoBelt MKT" https://m.edsoo.ru/09d12£d8
56 KonTtponsHas padota o Teme "OCHOBBI bubnuoreka [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonHaMuueckas cuctemMa. 3aJlaHue bubnunoreka [JOK




BHEIIHUX ycnoBui uis T/l cucreMsl.
Buemnue 1 BHyTpeHHUE ITapaMeTpBl.
[Tapamerpsr T/] cuctemsl Kak cpeHue
3HAQ4YEHMS BEJIUYHH, OIIMCBHIBAIOIINX €€
Ha MUKPOCKOIIHYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

HyneBoe Havano TepMoOIMHAMUKH.

bubmmoreka [{OK
58 CamonpowusBosibHas penakcarus T[] 1
https://m.edsoo.ru/8ec51210
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO
Mojens ujieabHOTO rasza B
59 TEPMOIMHAMUKE. Y CIIOBUS bubmorera [TOK
pMox 78 https://m.eds00.ru/29355001
MIPUMEHUMOCTH ITOW MOJIEIH
60 VYpaBuenue MenaeneeBa-Knanelipona u bubmuorexa [JOK
BBIpAKEHUE 11 BHYTPEHHEN SHEPrUn https://m.edsoo.ru/bal178d0
Bripaskenue st BHyTpeHHEN SHEPTrUn
61 OJHOATOMHOTO UJeaJILbHOIO rasa. bu6mmoreka [IOK
KBasucrarndyeckue u HeCTaTUUECKHE https://m.edsoo.ru/ac5cacl5
MPOLECCHI
DneMeHTapHas padoTa B
2 TepMoArHAMUKe. Brruncienre paboTsl bubnuoreka [JOK
1o rpaduky nporecca Ha pV- https://m.edsoo.ru/741d5738
JarpaMme
Tennonepenada kak croco0® M3MEHEHUS
. bubmuoreka [JOK
63 BHyTpeHHei sHeprun T]] cucremsl 6e3
https://m.edsoo.ru/3d734561
COBEPILICHHS pabOThHI
64 KonBekuus, TenaonpoBOJHOCTb, bu6mmoreka [JOK
HU3IIy4YEeHUE https://m.edsoo.ru/157b54cd
65 KoanuectBo Temnotsl. TenmmoéMKocTh bu6mmoreka [JOK

Tena. YaeabHas 1 MOJIIpHasA

https://m.edsoo.ru/7ba67355




TEIUIOEMKOCTH BellecTBa. Y AelibHas
TEIJIOTa CTOPAHUS TOTLJIMBA

66 Pacuér xonuuecTBa TENMIOTHI IPU bubnuorexa [JOK
TerJionepeaade https://m.edsoo.ru/1dbSad4e
67 [TonsTHe 00 amuabaTHOM Tporecce. bubnuorexa [JOK
[IepBblii 3aKOH TEPMOJMHAMUKH https://m.edsoo.ru/d8098824
KonuuecTBo TemIoTe 1 paboTa Kak
. bubnuoreka [JOK
68 Mepbl U3MEHEHHUS] BHYTPEHHEN dHeprun
https://m.edsoo.ru/b047alcd
T/l cuctemsbl
BTtopoii 3ak0H TepMOIMHAMUKH IS
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [IOK
nporieccoB. HeoOpaTumocTh https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
70 [TpuHIUIIBEI AEHCTBUS TEMIOBBIX bu6mmoreka [IOK
mamuH. KT https://m.edsoo.ru/2¢945513
71 MaxkcumanbHoe 3Hauenne KITJ. Iukn bu6mmoreka [IOK
Kapno https://m.edsoo.ru/fe3857b9
bub OK
72 Pemrenue 3agau nomorexa L
https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCIIEKThI
73 WCIIOJIb30BAHUS TEIIOBBIX JBUTATENECH. bubnunorexa [JOK
TennoBoe 3arpsi3HEHUE OKPYKaroLIei https://m.edsoo.ru/9867aaa7
cpenbl
bub K
74 Permrenue 3agau nommotexa [0
https://m.edsoo.ru/c8c70432
O06o001eHne u cucTeMaTu3anus 3HaHu’
| bu6mmoreka [JOK
75 o teme "Tepmoannamuka. Temnnossle

MaIuaer"

https://m.edsoo.ru/28d62b3f




KonTtponpsHas paboTa o teme

bubmuoreka [JOK

76
"TepmoauHamuka. TernaoBbie MaluHb" https://m.edsoo.ru/1b6e26¢5
[TapooOpa3zoBaHue ¥ KOHJICHCAITHS. But OK
HOINOT
77 Hcnapenue u kureHue. Y aenbHas amorexa I
. T —— https://m.edsoo.ru/6f8e6777
Hacebimennbie 1 HEHACHIIICHHBIE MTAPHI.
KauecTBeHHast 3aBUCUMOCTD INIOTHOCTH
Y JTaBJIEHUS HACBIIIIEHHOTO MMapa OT i OK
HOINOTEK:
78 TeMIIepaTypbl, UX HE3aBUCUMOCTb OT nnotexa 11
06bEMa HACHIIEHHOTO Mapa https://m.edsoo.ru/f5¢17d02
3aBUCUMOCTD TEMIIEPATypPhl KUTICHHS OT
JTABJICHUS B )KUIKOCTH
79 BraxxnocTts Bo3myxa. AGCOIIOTHAS U bubmuorexa [JOK
OTHOCHTEJIbHAS BIAYKHOCTh https://m.edsoo.ru/30ebbb79
80 Pemmenue 3agau bubmorexa LOK
https://m.edsoo.ru/18e95ff3
Trépnoe Teno. Kpucramnmyeckue u Bu6 OK
o HOIHOTEKA
81 amopdHbIe Tesa. AHU30TPOIHS CBOMCTB 1
KpHCTAIIOB https://m.edsoo.ru/20a88a03
[InaBnenue U KpUCTATUIU3ALMSL. Bu6 OK
HOIHOTEKA
82 VnenpHasg TEIUI0TA IUIABJICHUS. 1
CyGumars https://m.edsoo.ru/6ee91e9f
Jlebopmaruu TBEpAOTO TEA.
bubnuoreka
83 Pactsoxkenue u cxxarue. Cnpur. Moayib httos-//m.ed HO/IE 1aabl0
o S://Mm.edsoo.ru/dalaa
HOwnra. Ilpenen ynpyrux nedopmanuii P
TennoBoe pacuIMpeHHe KUJIKOCTEN U Bu6 OK
.. HOINOTEKA
84 TBEPJBIX TEJN. AHTAPMOHU3M TEIJIOBBIX 1

KoJIeOaHU I qacTull BEIICCTBA

https://m.edsoo.ru/7baSedf2




[IpeobpazoBanue suepruu B (HazoBBIX

bubmuoreka [JOK

85
rnepexonax https://m.edsoo.ru/97a0672f

bubmmoreka [{OK

86 VYpaBHeHHE TEIIOBOTO OanaHca

PABHCHHE TEILIOBOT . https://m.edsoo.ru/ab1521fb
bubnuorexa [JOK

87 Pemrenue 3amau nomorexa I

https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.

28 Kanunnspueie sapnenus. Jlapienue noma bubmmoreka [{OK
HCKPHUBJICHHON NTOBEPXHOCTHIO https://m.edsoo.ru/b42f1{97
*)unkoctu. @opmyna Jlamnaca
O06o01menre 1 cucTeMaTru3aus 3HaHUHA

89 1o Teme "ArperaTHble COCTOSIHUS Bubnmorexa [IOK

P ’ https://m.edsoo.ru/0b52575¢
BemecTBa. Da3oBeie epexo bl
KonTtponsHas padoTa o reme
" bubmuorexa [JOK

90 ArperaTHbl€ COCTOSTHUS BEIIECTBA.

" https://m.edsoo.ru/7dc2a739
@da3oBbIE IEPEXOIBI
DnekTpusanus Tei U €€ MpOosIBICHUS.

01 DIeKTpuyecKuil 3apsa. [IBa Buaa bubnuoreka [JOK
AJIEKTPUUECKHUX 3apsiioB. [IpoBogHUKH, https://m.edsoo.ru/1aff445f
JURJIEKTPUKHU U MTOJIYIIPOBOIHUKHU
DJIeMEHTapHbIN ANEKTPUUECKUHN 3apsijl.

bubnuoreka [JOK
92 3aKOH COXpaHEHUS AIEKTPUUECKOTO
https://m.edsoo.ru/f49afd24
3apsa

93 BzaumoperictBue 3apsiioB. Toueunbie bu6mmoreka [JOK
3apsasbl. 3akoH Kynona https://m.edsoo.ru/445b7746

bu6mmoreka [JOK

94 Permrenue 3agau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc




Dnektpuyeckoe nose. Ero neiictBue Ha

bubmuoreka [JOK

95
DIIEKTPUUYECKUE 3apsabl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB MEKTPUYECKOTO TOJIS.

96 [Ipo6uerit 3apsia. JInnum bubnuorexa [JOK
HANPSKEHHOCTH AJIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OAHOPOIHOE ANEKTPUUYECKOE T10J1€
[ToreHumanbHOCTH

bubmmoreka [{OK
97 ANEKTPOCTATUUECKOTO 1MoJsi. PasHOCTH
https://m.edsoo.ru/80021447
MOTEHIINAJIOB M HAMPSKEHUE
[TorenumansHas SHEpTUS 3apsiaa B
bu6moreka [IOK
98 aNeKTpocTaTuueckoMm mose. [lotennman
https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO OIS
CBs13b HANPSDKEHHOCTH TIOJISI U
bu6moreka [IOK
99 Pa3HOCTH MOTEHIHAIOB IS
https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO MOJIS

100 [TpunIMn cynepno3uiuu bubnuoreka [IOK
AIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfedabe

bu6mmoreka [JOK

101 Pewrenue 3anau

8 https://m.edsoo.ru/5a582263

102 [Tosie Toueuynoro 3apsiga. [lose bubnuoreka [JOK
PaBHOMEPHO 3apsHKEHHOU cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsSKEHHOTO 10

R bubmuoreka [JOK
103 00wrémy mmapa. [lone paBHOMEpHO
° . https://m.edsoo.ru/f7a665¢ee
3apsKEHHON OECKOHEYHOM MII0CKOCTH

104 IIpoBOJHUKH B 3JIEKTPOCTATUYECKOM bubnuoreka [IOK
roJje. Y CIoBUe paBHOBECUS 3apsAI0B https://m.edsoo.ru/32405¢eab

105 JIMBIEKTPUKH U TIOTYIPOBOAHHUKH B bubnuoreka [IOK

QJICKTPOCTATUYCCKOM II0JIC

https://m.edsoo.ru/060ebab5s




Konpnencarop. D1nekTpoéMKOCTh

bubmuoreka [JOK

106 KOHJIEHcaTopa. DIEKTPOEMKOCTh
https://m.edsoo.ru/845b4f73
MJIOCKOTO KOHJIEHCATOPa
107 [TapamiensHOE cOeTMHEHNE bubnuorexa [JOK
KOHJECHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBaTenbHOE COCAMHEHUE bubmmoreka [{OK
KOHJIEHCATOPOB https://m.edsoo.ru/1€992920
bubmmoreka [{OK
109 DHeprus 3apsKEHHOT0 KOHAEHcaTopa
https://m.edsoo.ru/73a34f18
bu6moreka [IOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIBr>KeHre 3apsiKEHHOM YacTHUIIbI B bu6moreka [IOK
OJTHOPOJHOM JJIEKTPUUYECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3agau
113 O06o00meHre B CHCTEMAaTH3alKs 3HAHUH bubmuorexa [JOK
1o teme "DnexkTpuueckoe nose" https://m.edsoo.ru/5752603f
114 KonTtponbHas padoTa o treme bubnuoreka [JOK
"Dnexrpuueckoe noie" https://m.edsoo.ru/cefe90e9
Cuna toka. [TocTossHHBIN TOK. Y CIOBUSA
bu6mmoreka [JOK
115 CYILLECTBOBAHUS IOCTOSHHOTO
https://m.edsoo.ru/233311b5
3NEKTPUYECKOTO TOKA
bub K
116 Hcrounuku toka. Hanpsbxenue u 3/1C uoamorexa O
https://m.edsoo.ru/0839al15
117 3akoH OMa AJ1s y4acTKa LETH. bubnuoreka [IOK
DNEKTPUUECKOE COITPOTUBIIEHHUE https://m.edsoo.ru/f14f251e
118 3aBHCHUMOCTB COITPOTUBIIEHUS bubnuoreka [IOK

OJHOPOJHOTO MPOBOAHUKA OT IO

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




JUIMHBI U TUI0IAaAU MOIMCPCUYHOTO
CCUCHUA

YaenpHOE COIMPOTUBJICHHUEC BCIICCTBA.

bubmmoreka [{OK

119
Pemenne 3amau https://m.edsoo.ru/437f8300
120 [TocnenoBarenbHOE, MapauIeIbHOE, bubmmoreka [{OK
CMEIIaHHOE COEIUHEHNE IIPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX bubnnorexa [JOK
uenei. [Ipasuna Kupxroda https://m.edsoo.ru/1794cf37
bubmmoreka [{OK
122 P
CHieHHe saat https:/m.edso0.ru/3881b469
123 PaGora snextpuyeckoro Toka. 3aKoH bubnuoreka [IOK
Hxoyna —Jlenna https://m.edsoo.ru/a3605¢c5¢
b K
124 Pemenue 3agau nomorexa O
https://m.edsoo.ru/6761bfOf
MOIIHOCTh 3JIEKTPUYECKOTO TOKA.
bu6mmoreka [IOK
125 TemnoBast MOIITHOCTh, BRIACIIEMAas Ha
https://m.edsoo.ru/99750a6f
pesucrope
126 Pemtenue 3amay Eubmrorexa OK
https://m.edsoo.ru/eb72fc24
127 OJIC 1 BHyTpEeHHEE CONTPOTUBIICHUE bubnuoreka [JOK
HMCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 1715 OJIHOM (3aMKHYTOM) bubnnorexa [JOK
AJIEKTPUYECKOHN LIeTH https://m.edsoo.ru/221f40fb
bu6 K
129 Pemienue 3agau nommorexa O
https://m.edsoo.ru/3580b679
130 MOITHOCTh UCTOYHHKA TOKA bubmmorexa [IOK
https://m.edsoo.ru/a0ae51d8
131 KopoTkoe 3ambikanune bubnunoreka [JOK




https://m.edsoo.ru/546£5632

bubmuoreka [JOK
132 KonzeHcarop B 11enu NOCTOSHHOIO TOKa
https://m.edsoo.ru/35368f3e
b K
133 Pemenue 3amau nommorexa 110
https://m.edsoo.ru/4410cef0
134 Pemenue 3agau o reme "[locTosHHBII bubnuorexa [JOK
ANEKTPUIECKUHN TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3amau o reme "l[locTosTHHBIN bubmmoreka [IOK
ANEKTPUIECKUHN TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agag nmo teMme "TlocToSTHHBIN bu6mmoreka [IOK
AIEKTPUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O060061eHre U cucTeMaTu3alus 3HaHu’
" N . bubmuorexa [JOK
137 1o Teme "[I0CTOSIHHBIN 3JIEKTPUYECKUN
" https://m.edsoo.ru/bfd7a050
TOK
138 KonTtponsHas padoTa o reme bubnuoreka [IOK
"IToCTOSTHHBIN ANEKTPUUECKUN TOK" https://m.edsoo.ru/1885ddf1
DnekTpruyeckas MNpoBOJUMOCTh
139 a3JIMYHBIX BEIIECTB. DIEKTPUUECKUI Bubmrorexa LIOK
P HHECTE. P https://m.edsoo.ru/da794295
TOK B MeTajiax. CBEpXIIpOBOAMMOCTD
DJIEKTPUYECKHUI TOK B paCTBOpax U
bu6mmoreka [JOK
140 paciuiaBax 3JeKTPOJIUTOB. 3aKOHbI
https://m.edsoo.ru/4b423491
Qdapanes 1S JIEKTPOIU3a
N bub K
141 DneKkTpuyeckuii Tok B razax. [lmazma uommorexa 110
https://m.edso0.ru/92d92f76
142 ONEKTpUUECKUI TOK B BaKyyMe. bubnuoreka [IOK
BakyymHble npu6opsl https://m.edsoo.ru/2E+160
143 DneKTpUUYECKUi TOK B bubnuoreka [IOK

MOJIYITPOBOAHHKAX

https://m.edsoo.ru/ab61c660




144

[TonynpoBoAHUKOBBIE TPUOOPHI

bubmuoreka [JOK
https://m.edsoo.ru/83622200

145

PuU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepeHue cuiibl TOKa U HANIPSKEHUSI
B LIENIH IOCTOSTHHOTO TOKA MPY NOMOIIH
aHAJIOTOBBIX U U (PPOBHIX
M3MEpUTENbHBIX TPUOOPOB" UIU
"3HaKOMCTBO ¢ IIUPPOBOIL
naboparopueii no gpusuke. [Iprumepsl
n3MepeHus (U3NYECKUX BETUYUH MIPU
ITOMOIIIM KOMIIBIOTEPHBIX JaTYUKOB"

bubmmoreka [{OK
https://m.edsoo.ru/5643ea56

146

®u3NYEeCKU IPAKTUKYM IO TEME
"N3yueHne HepaBHOMEPHOTO JABWKEHUS
C LICJIBIO OIIPEIEJICHNUS] MTHOBEHHO N
ckopocTH"

bu6mmoreka [IOK
https://m.edsoo.ru/f6292f5f

147

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepeHue yCKOpeHus npu
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
NBIDKEHUH 10 HAKJIOHHOU I1ocKocTH"
unu "HccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHH MPU PAaBHOYCKOPEHHOM
IBIKeHUN"

bu6mmoreka [JOK
https://m.edso0.ru/6960b6ef

148

dusnueckuil NpakTUKYM 10 TeMe
"M3MepeHune ycKopeHHusi CBOOOHOTO
najgeHus" win "U3ydenue qBuKeHus
TeJa, OpOIIEHHOTO TOPU30HTAIBHO"

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

149

DuU3NYECKUN IIPAKTUKYM I10 TEME
"N3ydyeHne qBUKEHUS Tea 110
OKPYXKHOCTH C IIOCTOSIHHOU I10 MOJTYJIIO

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




ckopoctbio" uiu "HccnenoBanue
3aBHCHUMOCTH TepHOAa 0OpaieHus
KOHHUYCCKOI'O MasATHHUKA OT €Iro
napameTpon"

150

PuU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue paBHOACHUCTBYIOMIEH CHJIIBI
MIpH IBKEHUU OpycKa M0 HAKIOHHOM
mockoctu" umu "IIpoBepka runoTessl o
HE3aBHCHUMOCTHU BPEMEHU JBUXKECHUS
Opycka 1o HaKJIOHHOM MIIOCKOCTH Ha
3aJJaHHO€ PACCTOSIHUE OT €r0 MacChl"

bubmmoreka [IOK
https://m.edsoo.ru/0b34db84

151

Pu3NYEeCKU IPAKTUKYM IO TEME
"HccmeqoBanne 3aBUCUMOCTH CHIT
YIOPYTrOCTH, BOSHUKAIOUINX B IPYKUHE U
pPE3UHOBOM 00pasIie, OT Ux
nedopmarun” wim "M3yuenne
JIBUKEHUS] CUCTEMBI T, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JErKuil
6moK"

bu6mmoreka [IOK
https://m.edsoo.ru/b55b81al

152

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue korhdumrieHTa TpeHus mno
BEITUYMHE YIIIOBOTO KO PHUIEHTA
3aBucumoctu Frp(N)" nnun
"HccnenoBanue IBMKEHUsI Opycka 1o
HAKJIOHHOM TUIOCKOCTH C TIEPEMEHHBIM
ko3 duUIIMeHTOM TpeHHs" WK
"N3ydueHne IBUKEHUS IPy3a HA Baly C
TpeHHeM"

bubmuoreka [JOK
https://m.edsoo.ru/b83b1607

153

Du3N4EeCKU IPAKTUKYM I10 TEME

bubnunoreka [JOK




"HccnenoBanue ycioBUi paBHOBECHS
TBEPJOTO TENA, UMEIOIIETO OCh
Bpamenus" win "Koncrpyuposanue
KPOHIUTEHHOB U pacuéT Cuil yrpyroctu"
niu "M3ydeHnue ycToiunBoCTH
TBEPJOTrO TeJa, UMEIOLIETO II0IAb
onops!"

https://m.edsoo.ru/4a04f4{7

154

@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue ummynbca Tena mno
TopMo3HOMY nyTu" unu "N3mepenue
CHWJIBI TSITH, CKOPOCTH MOJIENH
AIEKTPOMOOUJISI ¥ MOIITHOCTH CHITBI
Taru" i "CpaBHEHHE U3MEHEHUS
HMITYJIbCA TeJIa C UMITYJIbCOM CHJIBI"
nnu "HccnenoBaHue COXpaHeHUs
VMITyJIbCa TIPU YIIPYTOM
B3aumoaecTeun" uiu "M3mepenue
KMHETUYECKOM SHEPIuu Tella 1o
TOPMO3HOMY ITyTH"

bu6moreka [IOK
https://m.edsoo.ru/856fb28e

155

DU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHnrne U30TepMHUUECKOTO Mpolecca
(peKOMeHJOBaHO HCIOJIb30BaHHE
nudposoii 1abopaTopun)" uiu
"N3yueHue u30XopHOro npouecca’ uiu
"N3ydenne nu3obapHOro mpoiecca’ uiu
"[IpoBepka ypaBHEHUs COCTOSIHUA"

bubnuoreka [JOK
https://m.edsoo.ru/e0fe7e07

156

DuU3NYECKUN IIPAKTUKYM I10 TEME
"N3mepenue yaenpHON TemioéMKocT"
nnu "VccnenoBanue mpoiecca

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa61




OCTBIBaHHMS BellecTBa" HWiIn
"UccnenoBanue aquabdaTHOTO
nporiecca" unu "M3yuenue
B3aMMOCBSI3U YHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOICUCTBUS U
TEMIIEPATYPbl KUIIEHUS KUIKOCTEHN"

157

@uU3NYECKUI IPAKTUKYM I10 TEME
"N3ydyeHne 3akoHOMEpHOCTEN
WCIIApEeHUs KUAKOCTEN" HIn
"N3mepenue yaenbHON TemIOThI
riaByieHus apaa" win "M3ydenne
CBOWCTB HACBIIIEHHBIX TApOB" MU
"N3mepenue abCOIOTHOM BIaKHOCTH
BO3JlyXa M OLIEHKa Macchl MapoB B
nomMenieHuu". smepenue

ko3 duimeHTa moBEepXHOCTHOTO
HaTSKEHUS

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

158

DU3NYECKUH TPAKTUKYM 10 TEME
"Habnroienne mpeBpaieHust SHEPruu
3apsHKEHHOTO KOHEHCATOPa B SHEPTHI0
W3JIyYEHHUS CBETOAMO A" WU
"N3yueHue npoTeKaHus TOKA B LIETIH,
coJieprkallel KoHaeHcaTop' uim
"Pacnipenenenue pa3HOCTH
MOTEHIINAJIOB (HAMPSHKESHUS) TIPH
MOCJIEA0BATEILHOM COETMHEHUHN
KOHJIEHCAaTOpOB"

bubnuoreka [JOK
https://m.edsoo.ru/ec424377

159

DuU3NYECKUN IPAKTUKYM I10 TEME
"HccnenoBanue CMEILIaHHOTO

bu6mmoreka [JOK
https://m.edsoo.ru/2b179d98




COEJIMHEHUS PE3UCTOPOB" MU
"N3mepenue yaenpHOro CONpOTUBIICHUS
npoBoHUKOB" nin "HccienoBanue
3aBHCHUMOCTH CHJIBI TOKA OT
HaIPsDKEHUS JJTs1 JIaMITbl HaKaJIiBaHUs "

®uU3NYECKU IPAKTUKYM 110 TEME
"HaGmntonenue anexrpoauza" uimu
"N3mepenue 3apsiia 0AHOBAJIEHTHOTO
noHa" wnu "Mccnenosanue

bubmmoreka [{OK

160
3aBUCUMOCTH COIIPOTUBIICHUS https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" UIIN
"CHsTHE BOJIBT-aMIIEPHOU
XapaKTEepPUCTUKHU auoaa”
PesepBHEblil ypok. O000IIIEHNE U
P P . bu6mmoreka [IOK
161 cUCTEMAaTH3alys 3HaHUH 110 TEME
" " https://m.edsoo.ru/ed017d93
Kunemaruka
PesepBHEblil ypok. O000IIIEHNE U
P P N bu6mmoreka [IOK
162 cUcTeMaTu3alys 3HaHUH 110 TEME
" " https://m.edso0.ru/3149956b
Jnnamuka
PesepBusblil ypok. O000IIIEHHE U
P P . bu6mmoreka [JOK
163 cUcTeMaTu3alys 3HaHUH 110 TEME
" " https://m.edsoo.ru/0f9752ac
CraTtuka TBEpJOTO Tela
PesepBurlii ypok. O00011I€HIE U
P P . bubnuoreka [JOK
164 CHUCTEMATHU3AaIHA 3HAHUH 10 TEME
" " https://m.edsoo.ru/6¢0df9cc
3aKOHbBI COXpPAHEHHUS B MEXaHUKE
PesepBHsiit ypok. O6001IeHEe 1
165 cHUCTeMaTH3allMsl 3HaHUH 110 TEMe bubnmuoreka [JOK

"OCHOBBI MOJIEKYJIIPHOKUHETUYECKOM
Teopun"

https://m.edsoo.ru/de148976




PesepBHsiit ypok. O600IIeHNE 1

. bubnmoreka [JOK
166 CHCTEMAaTU3alMs 3HAHUH 110 TEME 1
" " https://m.edsoo.ru/Obcc77cl
Tepmoaunamuka. TenaoBble MaITUHBI
PesepBHeIit ypok. O600IICHNE 1
167 cCHCTEMaTH3alMs 3HaHUH 10 TeMe | bubmmoreka [{OK
"ArperatHble COCTOSIHHSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®da3oBbIe Mepexo bl
PesepBHrlii ypok. O00011I€HIE U
P P . bubnuoreka [JOK
168 CHCTEMAaTU3alMs 3HAHUH 10 TeMe 1
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUYECKOE TT0JIE
PesepBHrblii ypok. O000IIEHHE 1
P P N bubmuorexa [JOK
169 CHCTEMAaTHu3alys 3HaHUM 10 TeME 1
" N N " https://m.edsoo.ru/3caebdal
[TocTosIHHBIN TEKTPUUECKHI TOK
PesepBHEblil ypok. O000IIIEHNE U
P P o " bu6mmoreka [IOK
170 cucreMarusanys 3Haguil mo reme "Toku 1
" https://m.edsoo.ru/cc7681d4
B Pa3JIMYHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




11 KVIACC

KoaunyecTBO 4YacoB DJIeKTPOHHBbIE
Ne aTa uudpoBbIe
Tema ypoka Konrpoasubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcbl
BzanmoielicTBrE TOCTOSTHHBIX
bubmmoreka [{OK
1 MAarHUTOB U TTPOBOJTHUKOB C TOKOM. 1
https://m.edsoo.ru/487a8593
MarunutHoe noJie. ['unoreza Ammnepa
BekTop MarHuTHOM MHIYKIIAU.
P e Bu6mnorexa 1[OK
2 [IpuHIHN cyneprno3uuym MarHUTHBIX 1
. . https://m.edsoo.ru/4clabccb
nosei. JINHUM MarHuTHOM MHIYKIIUH
3 MarauTHO€ 10Jie MPOBOIHUKA C 1 bu6mmoreka [IOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amrepa, €€ HapaBJIE€HUE U | bubnuoreka [IOK
MOJYJIb https://m.edsoo.ru/26d9c5ba
bu6 OK
5 Pemtenue 3amay 1 nomorexa L
https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amriepa. | bubnuoreka [JOK
DIEeKTPOU3MEPUTEIILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, €€ HanpaBJIeHUE U
7 MOJyJb. JIBUXKEHUE 3apsyKEHHON | bubmuoreka [JOK
YaCTULBI B OJHOPOJHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
mnoJje
b K
8 Pemenue 3amau 1 nGmroTexa O
https://m.edsoo.ru/504e98c7
b K
9 PaGora cunel Jlopenia 1 nGmroTexa O

https://m.edsoo.ru/d518bedb




bubmuoreka [JOK

10 Pemenue 3anau
https://m.eds00.ru/93617bd9
MarsuTtHoe 110J1€ B BEIIIECTBE.
bubmmoreka [{OK
11 deppoMarHeTuky, rnapa- u
https://m.edsoo.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIE CBOHCTBA
bubmmoreka [{OK
12 ¢dbeppomaruetukos. [Ipumenenune
https://m.edsoo.ru/0b58190a
(heppoMarHeTHKoB
13 Pemenue 3agau mo reme "MarautHoe bubmmoreka [{OK
mose" https://m.edso0o.ru/5b55¢307
14 Pemienne 3aga4 mo reme "MarauTHoe bu6moreka [IOK
mose" https://m.edsoo.ru/41c4ae8a
SIBneHue ANEKTPOMAarHUTHON
. bu6mmoreka [IOK
15 uHAyKIMU. [I0TOK BEKTOpa MarHUTHOM
https://m.edsoo.ru/b3efalcl
WHIYKIIMU
bu6mmoreka [IOK
16 2]1C
JAC iy https://m.eds0o.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON MHIYKIIUH bubnuoreka [JOK
QPapanes https://m.edsoo.ru/a6dec188
13 Buxpeoe anektpuueckoe nosie. Toku bubnuoreka [JOK
dyko https://m.edsoo.ru/15abel140
19 OJIC uHAYKUIMH B ABMXKYIIUXCS bubnnorexa [JOK
MIPOBOIHUKAX https://m.eds00.ru/0235cc02
20 Pemrenue 3agau Bubmiorexa OK
https://m.edsoo.ru/4dfda618
71 Tpasusio Jenma bu6mmoreka [JOK
https://m.edsoo.ru/bbc22726
22 WNupykruBHOCT. KaTymika bubnuoreka [IOK




HHAYKTUBHOCTHU B LCIH ITOCTOSIHHOI'O

https://m.edsoo.ru/621eae9d

TOKa
3 SAsnenue camounaykiuu. J/C bubmmoreka [{OK
CaMOMHIYKIUN https://m.edsoo.ru/7ee60ca8
4 DHeprusi MarHuTHOTO TIOJIS KaTYIIKU € bubnuorexa [JOK
TOKOM. DJIEKTPOMAarHUTHOE TI0JIE https://m.edsoo.ru/b3cOad11
bubmmoreka [{OK
2 Petmerne sazat https://m.edsoo.ru/88£69d2b
26 O06o01enre U cucTeMaTu3arus bubnuorexa [JOK
3HaHUM N0 TeMe "DnekTpoaruHaMuka' https://m.eds00.ru/76484025
7 KonTponbHas pabota no teme bubnuoreka [IOK
"OnekTpoauHaMuka' https://m.edsoo.ru/8ae09b98
Konebarennuas cucreMa. CBoOOIHEIE
28 KoJsiebanus. ['apMoHnueckue bubmorexa OK
https://m.edsoo.ru/7c1db385
KoJieOaHus
29 KunemMaTtnueckoe 1 JMHAMHUYECKOE bubmuorexa [JOK
onrcaHue KojaedaTeIbHbIX IBUKEHUN https://m.edsoo.ru/87¢e9498
DHepreTudeckoe onvcanue. BoiBoa
WHAMHYECKOTO OIHCAHUS
30 lI“[apMOHI/I‘IeCKI/IX KOJICOaHUH U3 UX bubmmorexa [TOK
https://m.edsoo.ru/e3c¢99692
SHEPTreTUYECKOTO ¥ KHHEMATHYECKOTO
OTIMCaHUS
31 Awmmunrynaa u $asa konebanui Bubmiorexa OK
https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacToTa KoJIeOaHHIA.
3 [Tepro ManbIx cBOOOIHBIX bu6mmoreka [JOK

KoJIe0aHNil MAaTEMAaTHUECKOTO
MasTHUKa. [lepros cBoOOIHBIX

https://m.edsoo.ru/e0399319




KoJie0aHUN IPYKUHHOTO MasiTHUKA

3aryxaromue KojaeoaHusl.

bubmuoreka [JOK

33
Boinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/72¢93d09
34 ABTOKOICOAHUS bubmorexa HOK
https://m.edsoo.ru/6add2644
bubmmorexa [IOK
35 Pemrenne 3amau https://m.edsoo.ru/addeec7 1
https://m.edsoo.ru/756123c5
VYpok-koHpepenuus "MexaHnueckue
bubmmoreka [{OK
36 KoJieOaHus B My3bIKaJIbHBIX
o https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O06o01enre U cucTeMaTru3arus
37 3HaHU Mo Teme "MexaHnyeckue Bubnmorexa [IOK
" https://m.edsoo.ru/eb84182f
KojeOaHus
18 DNeKTpOMarHuTHBIE KOJIeOaHusI. bubnuoreka [IOK
KonebaTenpHbIM KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMIUIATYIbI
. bu6mmoreka [JOK
39 3apsia KOHJIEHCAaTopa ¢ aMILUIMTYy 101
https://m.edsoo.ru/093f9af1
CHJIBI TOKA B K0OJIeOaTEIbHOM KOHTYpE
40 3aKOH COXpaHEHUs SHEPTUH B bubnuoreka [JOK
HJIcaTbHOM K0JIe0aTeIbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aryxarouue 3J1eKTPOMarHuTHbIE
41 KOH}e/)gaHII;}lI Boin peHHBIe bubmmorexa [TOK
' YA https://m.edsoo.ru/5e668619
AJIEKTPOMArHUTHBIE KOJIeOaHus
IIepemeHnHsbli TOK. Pesucrop u
42 KOHJIEHCATOP B LIENIU [IEPEMEHHOIO bubmmorexa [TOK
a pBH p https://m.edsoo.ru/84836152
TOKa
43 Karyika nHIyKTUBHOCTH B LIENIU bubnuoreka [IOK




IIEPEMEHHOT0 TOKa

https://m.edsoo.ru/cfa307af

3axoH Oma Juis 31EeKTPUUYECKOM Lienn

bubmuoreka [JOK

44
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/8bae38e6
MoniHOCTh IEPEMEHHOTO TOKA.
. bubnuorexa [JOK
45 AMIUTUTYIHOE U JEHCTBYIOIIEE
https://m.edsoo.ru/1cacbcdc
3HAQYEHHE CHJIBI TOKA M HATPSHKEHUS
. bubnuorexa [JOK
46 Pe3oHaHc B anekTprueckoi nenu
https://m.eds00.ru/087506df
b K
47 Pemenue 3amau mommorexa T10
https://m.edsoo.ru/al6836a4
W neanpHerif TpanchopMaTop.
panchopMaTop Bu6mnorexa 1[OK
48 [IpousBoacTBO, nepenaya u
o https://m.edsoo.ru/f97418ae
MOTPeOICHNE IINEKTPUIECKOI SHEPT U
DKOJIOTUYECKUE PUCKH TIPH
MPOU3BOJCTBE JICKTPOIHEPTUH.
bu6mmoreka [IOK
49 KynbTypa ncnons3oBanus
. https://m.edsoo.ru/a6f74d93
3JIEKTPOSHEPTUHU B MOBCETHEBHOM
KH3HU
bu6 OK
50 Pemtenue 3amay nomorexa L
https://m.edsoo.ru/ee6677ed
bu6 OK
51 Permrenue 3agau nosmorexa L
https://m.edsoo.ru/7cab59f8
O00011IeHNE U CUCTEMATH3ALIMS
. " bubnnorexa [JOK
52 3HAHUM MO TeMe "DJIEKTPOMArHUTHBIE
" https://m.edsoo.ru/401024a9
KoJIeOaHMs
53 MexaHUYeCKHE BOJIHBI. bu6mmoreka [JOK
XapaKkTepUCTUKU MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJTH bubnmuoreka [JOK




https://m.edsoo.ru/d9ae1000

bubmuoreka [JOK
55 3ByK. XapaKTEepUCTUKH 3ByKa
https://m.edsoo.ru/138b6f09
56 WudpasByk u ynerpassyk. LllymoBoe bubnuorexa [JOK
3arpsi3HEHUE OKPYKaIOLIEH Cpeibl https://m.edsoo.ru/7380038f
b K
57 Pemenue 3amau nonHoteia LO
https://m.edsoo.ru/cfd918bf
53 ONeKTPOMarHUTHbIE BOJHBI. bubnuorexa [JOK
N3nydyenne 31eKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHEpPrus MMEKTPOMAarHUTHBIX BOJIH. bubmuorexa [JOK
CBoOICTBA DIIEKTPOMAarHUTHBIX BOJH https://m.edsoo.ru/d01b818c
[Ixayia >1eKTpOMarHUTHBIX BOJIH.
bu6moreka [IOK
60 [IpuMeHeHne 3neKTPOMarHUTHBIX
https://m.edsoo.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
[IpuHUHMNBI pagnOCBA3U U
61 TeJeBUACHUS. Paqnookanmsi. bubmuorexa [JOK
DJIEKTPOMArHuTHOE 3arpsi3HEHUE https://m.edsoo.ru/9f96f1{8
OKpYKarolen cpeJibl
2 KonTtponbHas padoTa o teme bubnuoreka [JOK
"Konebanus u BosHbI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH NPSAMOJIMHEHHOTO bubnnorexa [JOK
pacrpocTpaHeHus CBETA https://m.edsoo.ru/f9566406
Pewienue 3aga4 Ha mpuMEHeHUE
. bubmuoreka [JOK
64 3aKOHa IPSIMOJIMHEWHOTO
https://m.edsoo.ru/ea32d455
pacnpoCTpaHEeHHsI CBETa
65 Otpaxenue cera. [1nockoe 3epkaio. bubnunoreka [JOK
Cdepuueckoe 3epkaino https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBera. AGCOMIOTHBIN U bubnunoreka [JOK




OTHOCHUTEIbHEIN IOKa3aTelb
npenomiueHnus. [loiHOe BHyTpeHHEE
oTpaxkeHue. [IpenenbHbli yron
MOJIHOTO BHYTPEHHETO OTPAXEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3ana4 Ha npuMeHEHUE

bubmmoreka [{OK

67 3aKOHOB OTpaKe eJIOMJIE
KOHOB OTPANCHHA 1 HPCJAOMICHHA hitps://m.eds00.ru/49d830a9
cBeTa
Xon nyden B mpusmMe. Jlucnepeust
. bubnuoreka [JOK
68 cBeta. CIOXKHBIA coCcTaB OEJI0ro CBeTa.
https://m.edsoo.ru/d8elc3be
[Ber
69 JIunzel. DoKycHOE pacCTOSIHUE U bubnuorexa [JOK
ONTUYUECKAsA CUJIa JIUH3EI https://m.edsoo.ru/60441359
70 [TocTpoenue n3o0paxeHuil B TMH3aX U bubnuoreka [IOK
HUX CUCTEMAaX. YBEINUYEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 N300paKEHUI, HOJIYYaEMBIX C bubmmorexa ITOK
p > HOTIYH hitps://m.edsoo.ru/5a868109
HOMOIIBIO JIMH3
72 I'nas kak ontuyeckas cucTeMa bubnmorexa [IOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipeaesnst
. bu6mmoreka [JOK
73 MPUMEHUMOCTH I'€OMETPUUECKOI
https://m.edsoo.ru/cd174al10
OIITHKU
74 CkopocThb cBETa U METOBI €€ bubnnorexa [JOK
U3MEpPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [JOK
75 HCIEPCHUS CBETA
A P https://m.edsoo.ru/lel 6¢cche
b K
76 WnTepdepeniys ceera nomorexa LO

https://m.edsoo.ru/5fc0c638




KorepeHTHbIE ICTOUHUKH. Y CIIOBHS

bubmuoreka [JOK
77 HaOJI0IeHUS] MAKCUMYMOB U
https://m.edsoo.ru/c6416d48
MHUHHUMYMOB
b K
78 Pemrenue 3amau nommorera 11O
https://m.edsoo.ru/3061de2b
79 [Ipumenenue nateppepeHun bubmmorexa [HOK
https://m.edsoo.ru/668edbc8
20 Tnpasus ceera bubnuorexa [JOK
https://m.edsoo.ru/12ed04b5
81 JudpakuroHHas pemeéTka. Y cioBue bubnuoreka [IOK
HaOJI0/IEHUS TJIAaBHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
82 Pemenue 3agau bubmorexa LOK
https://m.edsoo.ru/d58c411a
23 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus cBera https://m.eds00.ru/e9890fe9
bu6mmoreka [IOK
84 P
CUHICHHC 3aat https://m.edsoo.ru/c56c¢8158
bu6mmoreka [JOK
85 CBeTOBbI€ SIBJICHUS B IPUPO/IE
https://m.edsoo.ru/0b36363d
26 O06o00mIeHNEe U CHCTEMAaTH3aIIHS bubnuoreka [JOK
3HaHui no teme "OnTuka" https://m.edsoo.ru/8a14748b
g7 KonTtponpHas padoTa o teme bubnnorexa [JOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panuLbl TPUMEHUMOCTH
28 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubmuoreka [JOK
DIIEKTPOAMHAMHUKHN U IIPUHIIUII https://m.edsoo.ru/c9bd77¢cb
OTHOCHUTEIbHOCTH
89 [ToctynaTel cnenraibHON TEOPUU bubnunoreka [JOK




OTHOCUTCIBHOCTHU

https://m.edsoo.ru/c56f05cb

IIpocTpaHCTBEHHO-BPEMEHHOU
uHTepBai. [IpeodpasoBanus Jlopenua.
VYcnoBue NIpU4UHHOCTH.

bubmmoreka [{OK

90
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameyieHre BpeMEHH M COKpaIlleHre
JUTHHBI
01 DHEprusi ¥ UMIYJbC PEISITUBUCTCKOM bubnuoreka [JOK
YaCTUILIbI https://m.edsoo.ru/853a64fc
CBs13b MaccChl ¢ SHEPTHEN U
. bubmuorexa [JOK
92 HMITYJIbCOM PEITUBUCTCKON YaCTHIIBI.
https://m.edsoo.ru/b6258ffa
DHeprus NoKost
bu6mmoreka [IOK
93 PaBHOBecHOE TeTUIOBOE M3ITyUYEHNE
https://m.edsoo.ru/f54035a5
94 3akoH cMmemeHus Buna bubmorexa LOK
https://m.edsoo.ru/1c5{f752
95 I'mnotesa M. [limanka o kBaHTax. bubmuorexa [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
96 DHeprus U UMNyibc GpoToHa bubmorexa HOK
https://m.edsoo.ru/7fb307ec
97 dotorpdext. OnbiTer A. T'. bubnuoreka [JOK
CroneroBa. 3akoHbl hoTodhdhekTa https://m.edsoo.ru/8c68e5b9
YpaBHeHnue DUHIITEHHA J1sT
P " 8 " bubnuorexa [IOK
98 doTorddekra. "Kpacnas rpanuna
https://m.edsoo.ru/01ef4556
¢dorordpdexra
99 Jasnenue ceeta. OnbiThl [1. H. bubnmuoreka [JOK
JleOeneBa https://m.eds00.ru/64b4f966
100 BonHoBBIE CBOMCTBA YaCTHIL bubnuoreka [JOK




https://m.edsoo.ru/f59cfcec

Bounnsl e bpoiins. JlnuHa BOJIHBL 1€

bubmmoreka [{OK

101 Bpoiins u pazmepst obnactu
. https://m.edsoo.ru/5df8bafl
JIOKAJM3aIK JIBIKYIICHCS YaCTULIBI
b K
102 KopryckyssipHO-BOTHOBOM Tyann3m nonxoteia LO
https://m.edsoo.ru/8ccab62a
103 Judpakuus 37€eKTPOHOB Ha bubnuorexa [JOK
KpHucTajuiax https://m.edsoo.ru/30dbal8c
Crnennduka u3mMepeHui B MUKPOMUPE.
¢ P N P vp bubmmoreka [{OK
104 CoOTHOLIEHHS HEOTTPEACIEHHOCTEN
. https://m.edsoo.ru/65783dec
I'eitzenbepra
105 Pemenue rpadguueckux 3amay Bubnmorexa [IOK
https://m.edsoo.ru/e70195bd
N bu6mmoreka [IOK
106 Peuterie pacuribix sajas https://m.edsoo.ru/ee9b3182
KonTtponbHas paboTa o Temam: Eu6 OK
107 "OcnoBbsl CTO", "KopnyckymnspHo- nommoreka L
. " https://m.edsoo.ru/c3de891a
BOJIHOBOM yaJIu3M
OMBITHI 110 UCCIIETOBAHUIO CTPOEHUS
bu6mmoreka [JOK
108 aroMa. [ltanerapHas Mojieinb aroMa
https://m.edsoo.ru/312b750a
Pezepdopna
109 ITocrynater bopa bubmmorexa [TOK
https://m.edsoo.ru/404dfa9a
110 Bunsl ciektpoB. CriekTp ypoBHE#R bubnunoreka [JOK
DHEPrUM aTtoMa BOIOpoJa https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYXIECHHOE bubnuoreka [IOK
HU3JIyYEHHUE CBETA https://m.edsoo.ru/f945d85¢
112 Jlazep bubnuoreka [IOK




https://m.edsoo.ru/2288a0c4

113

Hyxnonnas mozeins supa
I'eiizenOepra-MBanenko. 3apsa u
MaccoOBO€ YUCIIO sapa. M30Toms!.
PannoakTuBHOCTB

bubmmoreka [{OK
https://m.edsoo.ru/34adaSde

114

3aKoH paJHoaKTUBHOTO pacraja.
CBoiicTBa HOHU3UPYIOIIETO
n3inydeHus. BousHue
PaZvoaKTUBHOCTH HA KUBBIE
opranusmsl. /lozumerpus

bubmmoreka [{OK
https://m.edsoo.ru/aab98bef

115

OHeprus CBs3U HyKJIOHOB B si/Ipe.
SAnepubie cunbl. JledekT Macchl siapa.
SAnepHblie peakuun. SAnepHeie
peakTopsl. [IpoGneMsl ynpapiseMoro
TEPMOSIIEPHOTO CHUHTE3A.
DKOJIOTMYECKUE aCIEKThI PA3BUTHS
SAJIEPHOU SHEPTETUKHU

bu6moreka [IOK
https://m.edsoo.ru/ff1758d0

116

MeTopl perucTpanuu u
HCCIIEI0OBAHUS DJIEMEHTAPHBIX YaCTHII.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUS.
bapuoHbl1, ME30HBI U JICITOHBI.
[Ipencranenue o CtangapTHOM
MoJienu. KBapk-rimirooHHas Moaelb
aZpOHOB

bu6mmoreka [JOK
https://m.edsoo.ru/l1ac08a5Sb

117

®duzuka 3a npenenamu CTaHaapTHOU
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnuHcTBO Qusnueckoi
KapTUHBI MUpa

bu6mmoreka [JOK
https://m.edsoo.ru/c026£d37

118

OTaIsl Pa3BUTHA aCTPOHOMMUMU.

bubnunoreka [JOK




3HaueHue acCTpOHOMUU

https://m.edsoo.ru/ad73e145

[TpruMeHUMOCTh 3aKOHOB (PU3HUKH IS
00BSICHEHUS IPUPOJIBI KOCMHYECKHIX

bubmmoreka [{OK

119
00BEKTOB. MeTOIbI aCTPOHOMHYECKHX https://m.edsoo.ru/39c44028
HUCCIIE0BaHUMN
CoBpeMeHHbBIE ONITHYECKUE
bubmmoreka [IOK
120 TEJNIECKOTIbI, PaTMOTEIIECKOTIBI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpPOHOMHUS
Bup 3sé3nnoro nebda. Co3se3nus,
. bubnuorexa [JOK
121 SIPKAE 3BE3/bI, TIJIAHETHI, UX BUIUMOE
https://m.edsoo.ru/aac588eb
JBYKEHUE
Conueunas cucrtema. CoHIe.
bu6moreka [IOK
122 ComHeuyHast aKTUBHOCTE. VICTOUHUK
. https://m.edsoo.ru/22748eb4
sHepruu CoJiHIIa U 3BE3]T
3BE3bI, UX OCHOBHEIE
123 XapaKTepUCTUKHU. J(marpamMmma buomorexa OK
XAPARTCPHCTHIAL. AMATp . https://m.edsoo.ru/42169944
CIIEKTpaJIbHBIN KJIACC — CBETUMOCTh
124 3Be3/1bl IJIaBHOM ITOCIEIOBATEIBHOCTH bubmorexa HOK
s A https://m.edsoo.ru/b3cb766¢
Buyrpennee crpoenue 3BE3/1.
125 CoBpeMeHHbIE NPEICTABICHUS O bubnuoreka [JOK
MPOUCXO0XKACHUHU U 3BoJItoIMK CoJIHITa https://m.edsoo.ru/d09da494
M 3BE31. DTaIbl )KU3HU 3BE3]
Muneunsiii [lyre — Hama ["anaktuka.
N bubnuoreka [JOK
126 Tunel ranaktuk. YEpHble AbIPHI B
https://m.edsoo.ru/7cd10a0a
sIIpax rajJjakTUK
127 Bcenennas. Pacuupenvie BeeneHHOM. bubnunoreka [JOK

3akoH Xa06mna. Teopust bosbiioro

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




B3phbIBa. PenukToBoe H3JIYYCHHUC

128

MacmraGHas cTpykrypa Beenennoii.
MeraraiakTuka

bubmuoreka [JOK
https://m.edsoo.ru/ce234633

129

Hepeménnbie mpoOieMbl acCTpOHOMUU

bubmmoreka [{OK
https://m.edsoo.ru/d37d9ffe

130

®uU3NYECKU IPAKTUKYM I10 TEME
"UccmenoBaHnue MarHiTHOTO TTOJIS
MOCTOSTHHBIX MAarHUTOB'" MJIK
"UccnenoBaHue CBOMCTB
(dheppoMarHeTuKoB" WK
"UccneqoBanue IeUCTBUS
MMOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM"

bubmmoreka [{OK
https://m.edsoo.ru/67361aef

131

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue cuiibl Amrepa’ uinum
"N3ydyeHune 3aBUCUMOCTH CHJIbI
Amrepa OT CuJIbl TOKa'" Win
"OnpenesieHMe MarHUTHOM UHTYKIIUU
Ha OCHOBE U3MEPEHU CHIIbl AMriepa"

bu6mmoreka [IOK
https://m.edsoo.ru/fcae91e9

132

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue IBICHUSI
3JIEKTPOMArHUTHOW MHIYKIUU'" WIH
"Onpenenenrie MHAYKIIMU BUXPEBOTO
MarHUTHOTO HOoA"

https://m.edsoo.ru/c36658da

133

Ou3nyecKuil MPaKTUKyM 10 TEME
"UccnemoBanue sIBICHUS
camounHaykuuu" win "Coopka Moienu
3JIEKTPOMarHUTHOIO reHeparopa’

bu6mmoreka [JOK
https://m.edsoo.ru/b8fb6391

134

Du3N4EeCKUN IIPAKTUKYM I10 TEME

bu6nmoreka [JOK




"N3mepenue nepruoaa CBOOOHBIX
KoJieOaHU HUTSHOTO U IPY>KUHHOTO
MasiTHUKOB"

https://m.edsoo.ru/5d159d35

135

PuU3NYECKUH IPAKTUKYM 110 TEME
"[IpeoOpa3oBaHme SHEPTUH B
NPYXKUHHOM MasiTHUKE"

bubmmoreka [{OK
https://m.edsoo.ru/a28026bd

136

®uU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue nmepeMeHHOTO TOKa
yepes MoCiIeI0BaTeNIbHO COeIMHEHHBIE
KOHJIEHCATOP, KaTylIKy U pe3ucTop"
nin "HccnenoBanue paboThl
HCTOYHUKOB CBETA B IIENH
MIEPEMEHHOTO TOKa"

bubmmoreka [{OK
https://m.edsoo.ru/89dc2d90

137

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHune mapameTpoB 3ByKOBOM
BOJIHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/b100661a

138

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepenue nokasaresisi IpeoMICHUS
crexina" unu "[lomyuenue
M300paKeHUs B CHCTEME U3 TIOCKOTO
3epKaja v JUH3bI"

bu6mmoreka [JOK
https://m.edsoo.ru/42569eal

139

Ou3nyecKuil MPakTUKyM 10 TEME
"UccneqoBanue 3aBUCUMOCTH
(hOKYCHOTO paccTOsHUS OT BELIECTBA
(Ha IpUIMEpE KUIKUX JIMH3)" WITN
"N3MepeHne GOKyCHOTO pacCTOSTHHS
paccenBaroIIMX JIUH3"

bubnuoreka [JOK
https://m.edsoo.ru/b879fb3f

140

DuU3NYECKUN PAKTUKYM I10 TEME
"Habmronenue audpakuuu,

bu6mmoreka [JOK
https://m.edsoo.ru/8b7ac737




uHTepEPEHINH U TOJSPU3ALIH
ceera"

141

PuU3NYEeCKU IPAKTUKYM 110 TEME
"OnpeneneHyue UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTull (1o
doTorpadusiM TPEKOB 3apHKEHHBIX
YaCTHI[ B MArHUTHOM T0Jie)"

bubmmoreka [{OK
https://m.edso00.ru/63756¢c47

142

®uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue nocrosiHHoM [1nanka Ha
OCHOBe HuccienoBanus Gororddexra"
nny "HccrenoBanne 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAUOJ OT
HaIpsKEeHUs "

bu6moreka [IOK
https://m.edsoo.ru/eb916{82

143

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue cekTpa
Pa3peKeHHOTO aTOMapHOT0 BOJAOPOAA
Y U3MEpPeHHe MocTossHHOM Punbepra"

bu6mmoreka [IOK
https://m.edsoo.ru/ec651eb8

144

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue paii0aKTUBHOTO
(hoHa ¢ ucnosib30BaHUEM J03uMeTpa’
unu "V3ydeHue mnoryomnieHus oera-
YacTHUIl aJTIOMUHUEM"

bu6mmoreka [JOK
https://m.edsoo.ru/c3dabe6be

145

du3nuecKuil MPaKTHKYM 110 TEMe
"Habaroneuus 38€30H0T0 HEDOA
HEBOOPYKEHHBIM TJIa30M C
HCIOJIb30BaHUEM KOMIBIOTEPHBIX
MIPUJIOKSHUH I OTIPEIeIICHUS
MOJIOXKEHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE

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




co3Be3usi CeBepHOro MoJIylapus u
spkue 3BE361" win "HabmoneHus B
teneckorn JIyHbl, MIaHeT, TYMaHHOCTEH
Y 3BE3/IHBIX CKOTUICHUN"

O06001IeHNe U cUCTEMaTH3aIUS
3HaHUU. Poisib pu3KKM U acTpOHOMUM B

. . bubnuoreka [JOK
146 9KOHOMMYECKOM, TEXHOJIOTHISCKOM,
. . https://m.edsoo.ru/ad6ddeed
COLIMANIHON M ATUYECKOM cepax
ESITEILHOCTH YeJIOBEKa
O00011IeHNE U CUCTEMATH3ALIUS
147 3HaHui. Posib u MecTo pu3nku u bubnuoreka [IOK
ACTPOHOMHH B COBPEMEHHOM HAay4YHOU https://m.edsoo.ru/18f19f7¢c
KapTUHE MHpPa
O0001IeHrEe ¥ cCUCTEMAaTH3AIUS
3HaHu#. Posib pusnueckoit Teopuu B
(hopMUPOBaHUY TPEICTABICHUN O
. bu6mmoreka [IOK
148 (bu3UYeCKO KapTHHE MUPA, MECTO
. https://m.edsoo.ru/e7d400f4
(bM3UYeCcCKO KapTHHBI MUPA B 00IIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIC
149 O000111eHNE U CUCTEMATU3 AL bu6mmoreka [JOK
3HaHu# 1o teMme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011IeHNE U CUCTEMATH3ALMS bu6mmoreka [JOK
3HaHu# 1o teMme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O00011IeHNE U CUCTEMATH3ALIMS bu6mmoreka [JOK
3HaHui no Teme "J[uHamuka" https://m.edsoo.ru/2dfbafc5
O0001IeHNEe U CUCTEMATU3 AU
o " bubnunoreka [JOK
152 3HaHu# no TeMe "CraTtuka TBEpAOro

Tena"

https://m.edsoo.ru/3cca482e




O0001IEHUE U CUCTEMATU3 AL

bubmuoreka [JOK

153 3HaHMUU 110 TeMe "3aKOHbI COXPaHEHUs
B MexamKe" https://m.edsoo.ru/32a4d1a0
O00011IEHNE ¥ CUCTEMATH3AIMS Eut6 OK
. HOINOTEKA
154 3gaHui 110 TeMe "OCHOBEI 8
. https://m.edsoo.ru/ed440ca8
MOJIEKYJIIPHO-KMHETHYECKOM Teopun"
O00011eHNe U CUCTEMATU3 AL Bt OK
B HOINOTEKA
155 3HaHMi 1o Teme "TepMoIuHaMUKa. 1
" https://m.edsoo.ru/c63f7¢10
TenmoBrle MaIIMHEI
O00011IeHNEe U CUCTEMATU3 AL
156 3HaHUH N0 TeMe "ArperaTHbie bubnuorexa [JOK
cocTosHUS BerlecTBa. a3oBbIe https://m.edsoo.ru/1d36b5b1
rnepexonl"
O00011IeHIE U CUCTEMATHU3ALIUS Eu6 OK
. HOIHOTEKA
157 3HAHUM MO TeMe "DIEKTPUUECKOe 1
Hoe" https://m.edsoo.ru/3bf0def9
O00011IeHNE U CUCTEMATHU3ALIUS Bu6 1OK
. . HOIHnOoTEKA
158 3HaHUH 110 TeMme "TlocTOoSTHHBIN
SleKTpHHECKHii TOK" https://m.edsoo.ru/71453ee6
O00011IeHNE U CUCTEMATH3ALIUS Eu6 OK
. HOIHOTEKA
159 3HaHUM N0 TeMe ""TOKM B pa3Iu4HbIX 1
" https://m.edsoo.ru/3d40077a
cpenax
160 O00011IeHNE U CUCTEMATH3ALIMS bu6mmoreka [JOK
3HaHUU 110 TeMe "MaruurtHoe moJe" https://m.edsoo.ru/3b4c06ae
PesepBHrlit ypok. O6001IeHE U
N bubnunoreka IIOK
161 cucTeMaTu3alus 3HaHuH 110 TeEME 1
ek TpOMArHHTHAA HHAYKIUA" https://m.edsoo0.ru/053e2248
162 PesepBHriit ypok. O6001IeHE U bubnunoreka [JOK




CHCTEMATHU3ALMS 3HAHUMN 110 TEME
"Mexanudeckue kojaeoanus"

https://m.edsoo.ru/d6310bfd

PesepBHeIit ypok. O600IICHNE 1

. bubnuoreka [JOK
163 CHCTEMATHU3AINA 3HAHUN 10 TEME httos://m.ed 1562bb83d
ps://m.edsoo.ru/5¢
"JJeKTpOMarHuTHbIE KoseOanus"
PesepBHrIit ypok. O600IICHNE 1
164 cUCTEeMaTH3alMs 3HaHUH 10 TeMe bubmmoreka [{OK
"MexaHn4yecKue U 3JeKTPOMAarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
Peseprubrit ypok. O6001eHNE 1
. bu6moreka [IOK
165 CUCTEMATHU3AIINA 3HAHWUH 10 TEME hitos://m.ed 1 152941603
s://m.edsoo.ru/52a
"Ontuka" p
PeseprubIit ypok. O6001eHNE 1
. bu6moreka [IOK
166 CUCTEMATHU3AIINA 3HAHUH 10 TEME hitos://m.ed 1 ISbeclc6s
ps://m.edsoo.ru/Sbeclc
"OcuoBel CTO"
Peseprubrit ypok. O6001eHNE 1
. bubmuorexa [JOK
167 cUCTEMAaTH3alys 3HaHUH 110 TEME httos-//m.ed 1 705938
. ps://m.edsoo.ru/f7¢
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"
PesepBubiit ypok. O6001meHNE 1
. bu6mmoreka [JOK
168 cUcTeMaTU3alys 3HaHUH 110 TEME httos: /L ed 1 /16511654
ps://m.edsoo.ru.
"®du3uka aroma"
PesepBubiit ypok. O6001IeHE U
169 CHCTEeMAaTU3alMs 3HaHUH 10 TeMe bubnuoreka [JOK
"®du3rka aTOMHOTO si7Ipa U https://m.edso0.ru/905¢5ce0
3JIeMEHTapHbIX YyacTul”
PesepBHrlit ypok. O6o01IeHEe U
N bubnmuoreka [JOK
170 CHUCTeMaTH3allusl 3HAaHUH 110 TeMe 1

"OneMeHThl acTpoPpUu3nKu"

https://m.edsoo.ru/2bffb94c




OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpamMmabl CpeaHET 0 oﬁmero 06pa3013aﬂml

JleMOHCTpHpOBaTh HA TMPUMEpPaxX poib U MECTO (PU3MKH B (POPMHUPOBAHUH
COBPEMEHHON HAYy4HOW KapTHHBI MUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
U TEXHOJIOTHi, B TPAKTUYECKON JIEATEIIbHOCTH JIFOJEH

10.2

YuuThIBaTh TPaHUIBI TNPUMEHEHUS] HW3YYCHHBIX (U3UYECKUX MOJIENICH:
MaTepuagbHas TOUKa, MHepLHaibHas cucTeMa 0TCYETa, aOCOIIOTHO TBEPAOE
TEJI0, UICAJIBHBIN T'a3; MOJIETN CTPOCHHS Ia30B, KUJIKOCTEN U TBEPIBIX TEN,
TOYECUHBIN AIIEKTPUUECKHI 3apsi]] — MPU PelIeHUH (PU3NIECKUX 3a7a4

10.3

Pacnio3znaBate pusnueckue sBieHUs (IPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KHHETUYECKOW TEOpUHM CTPOCHUS
BEIIECTBA U JJIEKTPOAMHAMHMKH: pPABHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBIKEHHE, CBOOOJHOE TMaJieHUue Tel, JBUXKEHHE IO
OKPY)KHOCTH, WHepLus, B3aumojeictBue Tten; aud¢ys3us, OpoyHOBCKOE
JBYD)KEHUE, CTPOEHUE KUIKOCTEH M TBEPABIX TEJ, U3MEHEHUE 00BbEMaA Tel
IpU HarpeBaHUM (OXJIAXKJEHHM), TEIUIOBOE paBHOBECHE, HCIAPEHHUE,
KOHJIEHCAlMs, IJIaBJIEHUE, KPUCTAIIM3ALNs, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
MOBBIIIEHUE JABJICHUS ra3a IpU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBS3b
MEX]ly IapaMeTpaMy COCTOSHUS Ta3a B M30MpOLeccax; dIEKTpU3aLus Tell,
B3aMMOJICHCTBHE 3aPsI0B

10.4

OnuceBaTh MEXaHUYECKOEC JABYMKCHHUE, UCIIOJIb3Ys (bl/ISI/ILIeCKI/IC BCIINYUMHBIL:
KoopAauHaTta, IyTh, IEPEMECIICHUE, CKOPOCTh, YCKOPECHUE, MaccCa TC€jia, Cuiia,
HUMITYJIBC  TECJIa, KHHETUUYCCKAA OHEPIudA, IOTCHHUAJIbHAA  OHCPIUs,
MEXaHHU4YCCKasa pa60Ta, MCXaHW4YCCKass MOINHOCTb, IIpU  OIIMCaHUHU
IMPpaBUJIbHO TPAKTOBATb (bI/ISI/I‘ICCKI/Iﬁ CMBEICJI HCIIOJIB3YEMBIX BECIWYHH, HUX
0003HAUYEHUS U CAWHHNIIBI, HAaXOIUTbhb Q)OpMYHLI, CBA3BIBAIOIIUC HNAHHYHO
(I)I/ISI/I‘IGCKYIO BCIIMYNHY C APYTUMH BCIIMUNHAMU

10.5

OnuceiBaTh M3y4EHHBbIE TEIJIOBbIE CBOWCTBA TN M TEIJIOBBIE SIBJICHUS,
UCNOJb3Ys (U3NYECKHUE BEIMUYUHBL: JaBlIEHUE ra3a, TeMIepaTypa, CpeaHss
KUHETHYeCKast SHEprus Xa0THYECKOTO JIBYDKEHUS MOJIEKYII,
CpPEIHEKBAaApaTU4YHas  CKOPOCTb  MOJIEKYJd,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS SHeprus, pabora rasa, Ko3QQHUIMEHT MNOJE3HOro JeicTBUA
TEIJIOBOTO JIBUTATeNsl; MPU OMUCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUIL
CMBICJI MCIHOJIb3YEMBIX BEIWYHMH, UX O0O3HAUECHUS W €AWHUIBI, HaXOJUTh
(GopMynbl, CBSA3BIBAIOIIME JaHHYIO (DU3UYECKYI0 BEIMYMHY C JPYTUMHU
BEJIMYUHAM

10.6

OnuceIBaTh HU3YUYCHHBIC QJICKTPUYICCKUC CBOICTBaA BCIICCTBA n
QJICKTPUYCCKHUC SBJICHUA (HpOI_ICCCBI), HCIIOJIB3YyA (I)I/I3I/I‘-IGCKI/IC BCJIIMYHHBI:




JNIEKTPUYECKUN  3apsll, DJIEKTPUYECKOE II0JIe, HAIpPsHKEHHOCTh 10U,
IIOTEHLMAJl, PAa3HOCTh IIOTEHLIUAJIOB; IIPY ONMCAHUM NIPABUIIBHO TPAKTOBAaTh
(GU3NYEeCKUil CMBICT UCTIONB3YEMBIX BETMYMH, UX 0003HAYCHUS U €JMHULIBI,
yKa3bIBaTh (HOPMYJIbl, CBS3BIBAIOIIME JTAHHYIO (U3UYECKYIO BEIMYHMHY C
JPYTMMHU BETUYMHAMU

10.7

aHATM3UPOBATh (PU3MUYECKHE MPOLECCH U SABJICHHS, MCIOJB3YS (hPU3NYECKHE
3aKOHbl M IPHHLMIBL: 3aKOH BcemupHoro TsaroreHus, I, II m III 3akoHBI
HeloTOHa, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEPrHM, 3aKOH COXpPaHEHHS
UMIyJbCa, MPUHLUI CYNEPHO3ULMHM CUJ, MPUHIUI PaBHOIPABUS
MHEPUHUAIBHBIX CHUCTEM OTCYETA; MOJIEKYISIPHO-KMHETUUYECKYIO TEOPHIO
CTPOEHHUSI BEIIECTBA, Ta30BbI€ 3aKOHbI, CBSI3b CPEOHEH KHUHETUYECKOU
SHEPruu TEIUIOBOTO JBIKEHHUS MOJIEKYJ1 € aOCOJIOTHOW TemIepaTypou,
MEpBBIM 3aKOH TEPMOJMHAMUKU; 3aKOH COXPAHEHHS 3JIEKTPUYECKOTO
3apsna, 3akoH KyioHa; mpu 3ToM pasiauydarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAXKEHHE U YCJIOBUA (TpaHMILIbI, 00JaCTH)
MIPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE TPUHIUIBI JIEHCTBUS MalluH, NpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuyaTh yCJIOBUS UX  0€30MMacHOTO
HCIIOJIb30BAHNS B TIOBCETHEBHOM KU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI TI0 HCCICIOBAHUIO (U3NYECKUX SIBICHHHA H
MIPOIIECCOB C MCIOJF30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUM; TIPH 3TOM
dhopmynupoBaTh mpobaemMy (3a7ady) ¥ TUIOTE3y YUYEOHOTO AKCIIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEIOKEHHOTO 000PYIOBaHUS, MPOBOIANUTE OIIBIT
1 GOPMYIIUPOBATH BBIBOIBI

10.10

OCYH.[CCTBJ'IHTB IIpsAMBIC U KOCBCHHBIC HU3MCEPCHUA (bI/I3I/ILIeCKI/IX BCJIIMYHH,
IIpu 3TOM BBI6I/IpaTI) ONTUMAJILHBIA CIIOCO0 HN3MCPEHUA W HCIIOJIb30BATh
HN3BCCTHBIC METOAbI OLICHKHU HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

10.11

UccnenoBaTh  3aBUCHUMOCTH  MEXIYy (PU3MUYECKUMHU  BEJIMYMHAMHU C
UCIIOJIb30BAHUEM TPSMBIX H3MEpPEHUil; MpuU ITOM KOHCTPYHPOBAThH
YCTaHOBKY, (UKCHpPOBaTb  pE3yJIbTaThl  MOJYYEHHOW  3aBUCHUMOCTH
(¢u3nueckux BENWYMH B BUJE Tabnaul ¥ rpaduKoB, AeTaTh BBIBOJBI IO
pe3yapTaTaM HCCIeI0BaHUS

10.12

Cobmnronath npaBuiIa 6€30MaCHOrO TPya MIPU MPOBEJCHNUN UCCIIEI0BAaHUI B
paMKax  y4eOHOro  SKCIEpUMEHTa, Yy4eOHO-MCCIIEOBATENbCKONH U
IPOEKTHOM AEATENBHOCTU C UCHOJIb30BAHUEM U3MEPUTENBHBIX YCTPOICTB U
71a00paTOPHOTO 000PYIOBAHUS

10.13

Pemarp pacu€rHple 3agauu C SBHO 3aJaHHOW (PU3MYECKOW MOJENbIO,
UCTIONB3YS (PU3UYECKHE 3aKOHBI M MIPUHIIUIIBI; HA OCHOBE aHAlu3a YCIOBHUS
3a/lau BBIOMpaTh (PU3NYECKYIO MOJIENb, BBIACIATh (PU3UUECKHE BEIUYMHBI
u Gopmyibl, HeOoOXoAMMBIE ISl €€ pelIeHHs, MPOBOAUTH pPACUETHl U
OIICHUBATh PEAIbHOCTh MOJYU€HHOTO 3HAaYCHHS (PU3UIECKON BETUUHUHBI

10.14

Pemate Ka4C€CTBCHHBIC 3agadyun: BBICTPAaNBATh JOTUYCCKHU
HCTIPOTUBOPCUUBYIO ILICIIOYKY paCCY)K,Z[eHI/Iﬁ C OHOpOﬁ Ha HU3YYCHHBIC




3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-ICCKI/I€ SABJICHUA

10.15

Hcnonb3oBarh  mpu  pelleHUH  ydyeOHBIX  337ad  COBpPEMEHHbIE
WHPOpPMAIIMOHHBIE  TEXHOJOTMHM  JUIi  [OWCKA, CTPYKTYpPUPOBAHUS,
UHTEpIpEeTallMM M MPEACTAaBICHUS Y4YEOHOM U  Hay4dHO-NOIYJISPHOU
UHPOpPMALMK, TOJYYCHHOW U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUYECKH
aHAIIM3UPOBATH M0JIy4aeMYyI0 HH()OPMALUIO

10.16

[IpuBoUTE NpUMEpPHI BKJIa/la POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAayKH, OOBSCHEHUE IPOLIECCOB OKPYKAIOLIEro MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJOTHU

10.17

Hcnonb3oBaTh TeopeTnyeckue 3HaHUS MO (PU3HMKE B MMOBCEJIHEBHOM KU3HU
g obecriedyeHust Oe30MacHOCTH Npu  oOpallleHuu ¢ npudbopamMu U
TEXHUYECKUMH YCTPONCTBAMH, JUISI COXPAaHEHHs 3/J0POBBS M COOIIOIECHUS
HOPM 3KOJIOTHYECKOI'0 MOBEICHUS B OKPYKAIOLIEH cpene

10.18

Paborats B Ipynmne€ ¢ BBIIOJHCHHEM Pa3IMYHBIX COIHAJIBHBIX pOJ'IGfI,
MJIAHUPOBATh PabOTy TPYIIIBI, PAIIMOHATILHO PACIIPEACATh 00SI3aHHOCTH U
IIaHUPOBATh ACATCIIBHOCTL B HCECTAHAAPTHBIX CHUTYAllMAX, AaACKBATHO
OLCHUMBAThb BKJIaJ KaXJO0ro M3 Y4YaCTHUKOB TPYIIbBI B PCIICHHUC
paccMaTpuBaeMoi mpooOIeMbI

11 KIJACC

Kon
NpoBepPsieMoro
pe3yJabTarta

11.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero o0pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOM Hay4yHOUW KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHHUKHU
U TEXHOJIOTUH, B MPAKTUYECKOW NESATENbHOCTH JIOACH, LEIOCTHOCTh M
€IMHCTBO (PM3MYECKOM KapTUHBI MUpa

11.2

Y4UTHIBATh rpaHulbl TIPUMCHCHUA H3YUYCHHBIX (1)H3H“I€CKI/IX MOJICICH:
TOYCYHBIN SHeKTpI/I‘IeCKI/Iﬁ 3apsan, sAA€pHass MOICJIb aToOMa, HYKIIOHHasA
MOJACJIb aTOMHOI'O dA[pa IIpu pCIICHUH (1)I/I3I/I‘IGCKI/IX 3aJa4

11.3

Pacrio3naBath ¢pu3uueckue siBiieHus (MPOIEcChl) B OOBICHATh UX HA OCHOBE
3aKOHOB 93JIGKTPOJMHAMUKHA W KBAHTOBOM (U3UKH: 3JIEKTpUYECKast
IPOBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIECHCTBHS
TOKA, B3aUMO/JICHICTBHE MAarHUTOB, AIEKTPOMArHUTHAsT WHAYKIIHS, JCHCTBUE
MAarHUTHOTO TIOJIS HAa TMPOBOJHUK C TOKOM U JBIDKYIIMHCS 3apsi,
AJIEKTPOMArHUTHBIE KOJICOaHUs " BOJTHBI, PSIMOJIMHEHHOE
pacrpocTpaHeHHe CBETa, OTPaXKEHHE, TpeOMICHHe, HHTepdepeHus,
nudpakius U MoJIIpU3alvs CBETa, JUCIEPCUs CBeTa, (OTOICKTPUICCKUN
abdekt (poTodddexT), cBeTOBOE NaBieHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aroMa  BOJIOPOJA,  ©CTECTBEHHas W HMCKYCCTBEHHas




PaaOaKTUBHOCTD

114

OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BCIIECTBa (BHCKTpI/I‘-ICCKI/Ie, MAar"iuMTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOJUMOCTh Ppa3IMYHBIX Cpex) U
JJIEKTPOMArHUTHBIE  SIBIEHUS  (IIPOIECCHI), HCHOJB3yd  (hu3nyecKue
BCIIMYHNHBI: BHGKTpI/I‘IeCKI/Iﬁ 3apsan, CuJjia TOKaA, JICKTPUYICCKOC HAIIPSKCHUC,
JNIEKTPUYECKOE COMPOTHUBJIEHUE, pa3HOCTh mnoTeHmanos, IJC, paborta
TOKAa, WHIYKIIMS MarHuTHOTO ToJisg, cuia Awmmepa, cuna Jlopenia,
WHAYKTUBHOCTb KAaTYIIKHW, SHCPIUs SJICKTPHUYCCKOI'O U MAarHUTHOTI'O HOJ’IGﬁ,
IepuoJl U YacToTa KOJICOAHWH B KOJIEOATEIBHOM KOHTYpE, 3apsi M CHja
TOKa B TIPOILlECC€ TapMOHHMYECKHX OJECKTPOMArHUTHBIX KOJICOAHMIH,
(OKyCHOE pacCTOSHWE W ONTHYEeCKas CWIA JIMH3BI, TPH OIHMCAHUN
MpaBHUJIbHO TPAKTOBATbH @HSquCKHﬁ CMBICJI HCIIOJIB3YEMbBIX BECJIWYHH, HUX
0003HaYeHHs] U EQUHMIIBI; YKa3bIBaTh (DOPMYIbI, CBS3BIBAIOLIUE JIAHHYIO
(U3MYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU

11.5

OnuchiBaTh M3YYCHHBIE KBAHTOBBIE SIBJICHHS W TPOIECCHI, HCIOIB3YS
(bM3UYeCcCKre BETUYMHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JJTMHA BOJIHBI
U YacToTa CBEeTa, PHEPrus M HMIYJIbC (POTOHA, MEepHoJ] MoJypacrnana,
SHEPTHsl CBSI3W AaTOMHBIX SJIep; NMPH ONMUCAHWU TPABWIBHO TPAKTOBATH
(DMBUYECKU CMBICT HCTIONB3YEMbIX BETUYHH, UX 0003HAYCHHS U €IUHUIIBI;
yKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIMYUHY C
JOPYTMMHU BETMYMHAMU, BBIYUCIISTH 3HAU€HUE (PU3NIECKOM BETMUUHBI

11.6

AHanu3upoBath pU3NUECKHUE MPOIIECCHI U SBICHUS, UCTIONb3Ysa (PU3NUECKUE
3aKOHBl W TPHUHLOMIBL: 3akoH OMa, 3aKOHBl TOCJIEIOBaTENIbHOTO U
napajuieIbHOTO COEAMHEHUs MPOBOJAHUKOB, 3ak0H [[xoyns — Jlenma, 3akon
ANIEKTPOMArHUTHOM MHIYKIIUU, 3aKOH MPSAMOJMHEHHOTO pacipoCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEJOMJICHHUS CBETAa, YPaBHEHUE
OiiHmTeitHa i GoTtoddderra, 3aKOH COXpaHEHHUS DSHEPIUu, 3aKOH
COXPAaHEHHUS HMITYJIbCA, 3aKOH COXPAaHEHUs 3JIEKTPUUECKOTO 3apsja, 3aKOH
COXPaHEHHUs MacCOBOTO YHCIA, MOCTylaThl bopa, 3aKOH pajnOaKTUBHOTO
pacmazia; mpu 3TOM pa3iuyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXEHHWE U YCJIOBHsS  (TpaHMLBI,  00JIaCTH)
IPUMEHUMOCTH

11.7

OHpe,Z[CJ'ISITL HaIlpaBJICHUEC  BCKTOpAa HWHAYKOUHU  MAIrHUTHOTO  IIOJIA
IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

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

11.9

BbITIONHATE AKCHEPUMEHTHI M0 HCCIEA0BAHUI0 (DU3MUECKUX SIBICHUHA U
MPOIIECCOB C MCIIOJIB30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI; TPH STOM
dbopmynupoBaTh mpobraemy (3agady) ¥ THIIOTe3y Y4eOHOTO IKCIEPUMEHTa,
coOupaTh YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYAOBaHHUSI, MPOBOIUTH OTBIT
1 (OpPMYTUPOBATH BBHIBOIbBI

11.10

OCYH.[GCTBJ'IHTL MnpsAMBIC U KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘-IGCKI/IX BCJIIMYHH,
Ipru 5TOM BLI6I/IpaTB ONTUMAIIBHBIN CIIOCO0 U3MCPCHUSA U HUCIIOJIb30BATH




M3BECTHBIE METO/IbI OLICHKH IIOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCHUMOCTH  (DM3MYECKUX BEJIMYMH C HCIHOJIb30BAHUEM
NPSIMBIX M3MEPEHUH; P 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBAThH
pe3yabTaThl TOJNYYEHHOW 3aBHCUMOCTH (DU3NYECKUX BEIWYMH B BHUJE
TaOuIl U TPaUKOB, IETaTh BBIBOAKI 110 Pe3yIbTaTaM HCCIICIOBAHUS

11.12

CoGumroath npaBuiia 0€30MaCHOTO TPyl MPH MPOBEACHUH UCCIICIOBAHUI B
paMKax  y4eOHOrO  DKCIIEPUMEHTAa, Y4EeOHO-HMCCIICIOBATEIbCKOW U
HpOGKTHOﬁ ACATCIIBHOCTU C UCIIOJIB30BAHHUEM U3MCPUTCIbHBIX YCTpOﬁCTB u
1a060pPaTOPHOTO 00OPYIOBAHUS

11.13

Pemats pacu€rHble 3agauu C SBHO 3a/JlaHHOM (PU3MYECKOH MOJIENbIO,
HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/IC 3aKOHBI U ITPUHIMUIIBI; HA OCHOBC aHaJIN3a YCJIOBUA
3aJa4u BI)I6I/IpaTB (1)I/ISI/I‘~IGCKYIO MOAECIIb, BBIJCIIATH (1)I/ISI/I‘I€CKI/IC BCJINYHHBI
u ¢GopMynbl, HeoOXOquMbIe Al €€ pelleHus, NMPOBOJUTH pacuéTel U
OLCHUBATH PCAIbHOCTD MOJTYUCHHOI'O 3HAYCHU A (1)1/131/1‘1601(0171 BEINYHNHBI

11.14

Pemrate KaueCTBEHHbBIE 3a/1a4u: BBICTPANBATh JIOTUYECKU
HEMIPOTUBOPEUMBYIO IEMOYKY PpaCCY)KJCHUH C ONOpPOM Ha HW3Y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SABIICHUS

11.15

Ucnonb3oBarh  mpu  pemieHUHd  yuyeOHBIX  3a7ad  COBpPEMEHHbIE
nH(pOpPMallMOHHBIE  TEXHOJOTMU Ui  TIOUCKa, CTPYKTYpUpPOBaHUS,
UHTEpIpeTali M TMpeACTaBlIeHUs Yy4yeOHOW U HaydyHO-TOMYJISpPHOU
nHdopMalnuy, TMOJYYEHHOW U3 PA3IUYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIHIO

11.16

OOBSACHATH TPHUHIMIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBUS UX O€30MacHOr0 MCMHOJb30BaHHUS B
MOBCE/IHEBHOM JKU3HU

11.17

[IpuBOAUTE MpUMEpPHI BKJIa/1a POCCUMCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKH, B OOBACHEHHE IPOIECCOB OKPYXKAIOIIET0 MHUpPA, B
pPa3BUTHE TEXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTh TeOpETUYECKUE 3HAHUS N0 (PU3HMKE B TIOBCEIHEBHOW KU3HU
st obecrieueHuss OE€30MAaCHOCTH TpH  o0pallleHuH ¢ npubopamMu  u
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHHS 3JI0POBbsI M COOJIOICHUS
HOPM 3KOJIOTUYECKOTO IMOBEACHUS B OKPYKAIOIICH cpelie

11.19

PaGorate B rpymme C BBIOJHEHHWEM pPa3IUYHbIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PALMOHAIBLHO PACHpPEeNsaTh 00sI3aHHOCTH U
IUTAHUPOBATh JIEATENILHOCTh B HECTaHJAPTHBIX CHUTYallUsAX, aJeKBaTHO
OLIEHMBATh BKJaJ KaXJOr0 U3 YYACTHUKOB TpPYHIbl B pEUIEHUE
paccMaTpuBaeMoi mpoOiIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon Kox nmpoBepsiemoro

pasaejia 3JEMECHTA

HpOBepﬂeMble IJIEMEHTLI COACPKAHUSA

OU3NKA 1 METOABI HAYHYHOI'O [TO3HAHU A

1.1

®usuka — Hayka o npupozae. Haydnele meTonbl
IIO3HAHUS OKpyXKaromero Mupa. Pons skcriepumenta
U TEOpUM B IIPOLECCE TO3HAHUA MPUPOIBI.
OKCIepUMEHT B (U3HKE

1.2

MonenupoBanue (bu3rUecKux SIBJIEHUI u
npoueccoB. Hayunble rumote3sl. Pusznueckue
3aKOHBI W Teopuu. ['paHUIBI NPUMEHUMOCTH
¢usznyeckux 3akoHOB. IIpUHIUMII COOTBETCTBHUS.
Ponp u wMecto ¢usuku B popMHpOBaHHH
COBPEMEHHOM  HAyyHOM  KapTUHBI MHUpa, B
MPAKTHYECKOHN AESITEeIbHOCTH JII0IeH

MEXAHUKA

#H#Part#H#KUHEMATHUKA

2.1.1

Mexannueckoe NBIDKEHHUE. OTHOCHUTENBHOCTE
MexaHuyeckoro aBmwxkeHusa. Cucrema oTcdéra.
Tpaektopus

2.1.2

[lepememnienne, CKOpocTb (CpeAHssI CKOPOCTb,
MT'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOM
TOYKH, UX MPOEKIUU Ha OCU CHUCTEMBbI KOOPAMHAT.
Clio)xeHue nepeMeIeHU U CI0KEHUE CKOPOCTEH

2.1

2.1.3

PaBHOMepHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
IBUKEHHe. ['pa@uku  3aBUCHUMOCTH  KOOPAMHAT,
CKOPOCTH, YCKOpPEHHUS, MyTH U IepeMelIeHUs
MaTepuaIbHOU TOUYKU OT BpEMEHU

2.14

CBoOoaHOE MmajieHne. Y CKopeHue CBOOOTHOTO
maJcHus

2.1.5

KpuonuueitHoe JIBIDKCHHE. PaBHOMepHOE
JBU)KEHUE MaTE€pUAIIbHOW TOUYKU IO OKPYKHOCTH.
YrnoBast cKOpOCTb, JTUHEWHAs cCKOpocTh. [lepuon u
yacrora. LleHTpocTpeMuTensHOE yCKOPEHUE

2.1.6

Texanuueckue YCTpOﬁCTBaZ CIIMLAOMETDP, ABUKCHUC
CHapsA 0B, HCITHBIC U pCMCEHHBIC IIE€pCAavIn

2.1.7

[Ipaktnyeckue paboThl. l3mepeHHe MIHOBEHHOM
ckopoctd. MccnenoBaHue COOTHOLIECHHUS MEXIY




MyTSIMH, PO ICHHBIMU TEJIOM 3a
MOCJIeI0BATEIbHBIE PAaBHBIC MPOMEXKYTKH BPEMEHHU
IpyU PaBHOYCKOPEHHOM JBM)XKCHUU C Ha4YaJbHOU
CKOPOCTBIO, PaBHOW HYyJO. M3ydeHue IBHKEHUA
mapuka B BA3KOW KHUAKOCTU. M3ydeHue IBHKEHHS
Tesa, OPOIIEHHOTO TOPU30HTAIBLHO

2.2

###Par#H# JUHAMUKA

2.2.1

[Ipuanun  otHocurensHOocTH ['aymmnes. IlepBbiid
3akoH HprotoHa. HepuuanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuia. [TpyuHIMI Cynepno3uiyuu cuil

223

Bropoii 3akoH HproTOHa 1511 MaTepuanbHOM TOUKHU B
uHepuuanbHoi cucreme orcuéra (MCO). Tperuit
3akoH HploTOHA 171 MaTepuanbHbIX TOUEK

224

3akoH BceMHUpHOTO TsroTeHus. Cuia TKECTH.
[TepBast kocmMudeckasi CKOpocTh. Bec Tema

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenue. Cuna TpeHHS
CKOJIbKEHUS U cuiia TpeHus nokos. KoapdunueHt
Tperust. Cuina cOnpoTUBJICHUS MPU JBMKEHUU Tela
B )KMJIKOCTHU WJIU raze

2.2.7

[TocTymarenpHOe W BpalIaTSIIBHOE  JIBHIYKCHHE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MoMeHT cujabl OTHOCHUTEIIBHO OCH  BpalleHHs.
[1neyo cuibl. YcnoBusi paBHOBECHUS TBEPAOTO TeJa B
15(0(0)

229

Texandeckue YCTpOﬁCTBaI IIOAIMITHUKH, IBHXXCHHUEC
HCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTuueckue paboThl. V3ydeHuwe  JIBUKEHHS
Opycka MO HAKJIOHHOM IUIOCKOCTH MOJ JeiCTBHEM
HECKOJIbKUX cuil. MccnenoBaHue 3aBUCHMOCTH CHIT
VIOPYrOCTH, BO3HUKAWOIUX B nAehopMupyeMoi
NpYXHHE W PE3MHOBOM 00pasiie, OT BEJIUYUHBI UX
nepopmanuu. VccnenoBaHue yCIOBH paBHOBECHS
TBEPAOTO TeJa, UMEIOIIETO OCh BPAILECHHS

2.3

##H##Par#H##3AKOHDBI COXPAHEHNM B MEXAHUKE

23.1

I/IMHy.TIBC MaTepHaﬂLHOﬁ TOYKH, CHUCTEMBI
MaTCpHAJIbHBIX TOYCK. I/IMHy.]'ILC CHUJIbI 1 U3BMCHCHUC
HUMITYJIbCa TCJla

232

3akoH coxpaHeHus nMmiyiasca B MCO. PeaktuBHOE
JBUKEHHE

233

PaGora cunel




234

MouHoCcTE CHIIBI

235

Kunernyeckass »5sHeprus MaTepUAIBHOW  TOYKH.
Teopemao KWNHETUYECKOW SHEPIUU

2.3.6

[ToreHnnaneHasa sHeprus. [loTeHnuanbHas sHEprus
yIpyro nepOpMUPOBAHHOI MIPYXHUHBI.
[NoTenumansHas YHEPTUs Tesa BOIM3HM MOBEPXHOCTH
3eMiu

2.3.7

[loTennmanpHble 1 HEMOTEHIMAIbHbBIE CHIIbL. CBSI3b
paboThl HENOTEHLMAJIbHBIX CHUJI C HW3MEHEHUEM
MEXaHUYECKOM HHEpruu CUCTEMBbI Tel. 3aKOoH
COXPAaHEHHUS MEXaHUYECKOH SHEePruu

2.3.8

VYrpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHu4ecKkue  yCTpOMCTBA:  JBWIXKEHUE  PAKeT,
BOJIOMET, KOTIEp, NPYKUHHBIN MUCTOJIET

2.3.10

[IpakTuueckue paboTsl. M3yueHne cBA3u ckopocTeit
TeJI Mpu Heynpyrom ynape. MccnenoBanue cBs3u
paboThl CHJIBI C HW3MEHEHHEM MEXaHMYeCKOU
SHEpPruu Tena

3 MOJIEKVYJISIPHASA ®U3UKA U TEPMOJIMHAMUKA
##H#Par##H#OCHOBBI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKON Teopur. BpoyHOBCKOE IBUKEHHE.
Hudbdysus. Xapakrep ABUKEHUS U B3aUMOCHCTBUS
YaCTHI BEIL[ECTBA
Mopenu cTpoeHus Tra3oB, XUIAKOCTEH M TBEPABIX

3.1.2 Tell U OOBACHEHHE CBOMCTB BeEIIECTBA HAa OCHOBE
3THUX MOJEIIEN

313 Macca MOJIEKYIL. KonnuecTtBo BEILIECTBA.

o [MocTosiaras ABoraapo

31 314 TemmoBoe  paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Llenbcus
Mopenbs uaeanbHoro raza. OCHOBHOE YypaBHEHUE

3.1.5 MOJIEKYJISIPHO-KUHETUUECKOW TEOPUU HJI€aJTBbHOTO
rasa
AOcomoTHas TeMmrepaTypa Kak Mepa cpeaHei

3.1.6 KUHETUYECKONM DJHEPrMU  TEIUIOBOTO  JIBUIKEHUS
yacTtul rasza. [llkana remneparyp KenbBuna

317 VYpasuenune Kianeilipona — MenzaeneeBa. 3akoH
JlanbToHa

318 l"azoBble 3akoHbI. M30mpo1iecchl B HACAIBHOM Tas3e ¢

IMNOCTOSAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TCpMa,




u30Xxo0pa, u3obapa

3.1.9

TexHu4YecKre yCTPOUCTBA: TEPMOMETP, OApOMETp

3.1.10

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

3.2

OCHOBbI TEPMOAMHAMUWKN

3.2.1

TepmonnHamudeckas cucrema. Buyrpennss
SHEPrusi TEPMOJUHAMMUYECKON CUCTEMBI U CIIOCOOBI
€€ U3MEHEHUS

322

KonnuectBo Temmotsl u  pabota. BHyTpeHHss
SHEPrus OJHOATOMHOI'O UJEaIbHOIO rasa

323

Buant TeIJIoTepeIauHn: TETJIOMPOBOJHOCTb,
KOHBEKIIUS, W3IydeHue. TermnoéMKOCTh,  Tena.
ViaenrHasg  TemIOEMKOCTH  BellecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeave

3.2.4

IlepBblii  3akoH TepmoanHaMHKH. [IpumMeHeHne
IIEPBOTO 3aKOHA TEPMOJWHAMUKHM K HM30IIPOLIECCAM.
I'padmueckas nnTepnperanus padboTsl rasa

3.25

TenmoBnie MAaIIIUHEL. [TpunIUTIBEI NEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpazoBaHusi >HEpruu B
TEIJIOBBIX MamuHaxX. KoaddumueHnT moae3Horo
nevictus (nanee — KII/]) termoBoi#t mamunbl. [{uki
Kapno u ero KII/]

3.2.6

Bropoit 3akon TepmomuHamuku. HeoOpaTtumocTh
IpOLECCOB B Mpupoje. TerioBble JBUTATEIH.
DKoJorudeckue npoOiaeMbl TEIIOIHEPreTUKH

3.2.7

TexHuyeckue ycTpOMNCTBA: IBUraTellb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIHOHEP

3.2.8

[Ipaktnueckue pabotel. M3mepenue yaenbHOU
TEILUIOEMKOCTH

33

##HPar#H##AI' PEI'ATHBIE COCTOSHNMA BEILIECBA. ®A30BLIE

INEPEXO/IbI

3.3.1

[TapooOpazoBanue u koHaeHcauus. Vcmapenue u
KUMIEHUEe. YJeNnbHas TeroTa mMapooOpa3oBaHMUs.
3aBUCHUMOCTh TEeMIEPaTypbl KUIICHUS OT JIaBJICHHUS

3.3.2

AOComoTHAs ¥ OTHOCUTEIbHAS BIAKHOCTh BO3/1yXa.
Hacsiennsiit nap

3.33

Teépnoe Tteno. Kpucramnuueckue u amopdHbie
Tena. AHM30TPONUS CBOMCTB KpucCTayioB. JKuakue
Kpuctaiibl. CoBpEMEHHbBIE MaTEpHAIIbI




IInaBnaenue u KpucTaljin3alus. VaenpHas TemioTa

334
iassieHus. Cyonumanus
3.3.5 YpaBHEHHE TEIIOBOTO OanaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHUU TOJIYUYCHUS
o COBPEMCHHBIX  MarepuagoB, B TOM  YHCIIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUHU
337 [IpakTnueckue pabotel. l3mMepeHue BiaxHOCTU
o BO3JIyXa
4 DJIEKTPOJUHAMUKA
###Par### I JIEKTPOCTATUKA
411 OnekTpuzanus Tel. OneKkTpudeckuid 3apsa.  [[Ba
o BH/IA DJIEKTPUIECKUX 3aPSIIOB
4.1.2 [IpoBOHUKH, TUAIIEKTPUKHU U TIOJYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHHUs IEKTPUUYECKOTO 3apsiia
4.1.4 Bzaumonericteue 3apsinoB. 3akoH Kymnona
DIeKTpruyecKoe ToJIe. HanpsxénnocTts
4.1.5 AJIEKTPUYECKOTO TmoJsA. [IpuHumm cynepno3uiuu.
JIuHnK HanpsYKEHHOCTH SJIEKTPUUYECKOTO MO
416 Pabora cui ANEKTPOCTATUYECKOTO TOJIAL.
o [MoTennman. Pa3HOCTh OTEHIMAIOB
4.1 [IpoBOAHMKM ¥  JOUAJIEKTPUKM B  TMOCTOSSHHOM
4.1.7 3JIEKTPUYECKOM ToJe. JusnekTpudeckast
IIPOHUIIAEMOCTD
OnekTpoéMKocTh. KoHaeHcatop. DJIeKTPOEMKOCTh
4.1.8 IJIOCKOTO KOHJIEHCAaTOpa. JHEpPrus 3apsyKEHHOrO
KOHJIEHCaTopa
Texnuueckue yCTpOICTBA: 3JIEKTPOCKOII,
419 3IEKTPOMETP, 3JEKTPOCTaTHYECKAs 3allnTa,
o 3a3eMJICHHE  OJJIEKTpOonpuOOpoB,  KOHAEHCATOP,
KCEpPOKC, CTPYHHBIN IPUHTED
4110 IIpakTuueckue paboTHI. H3mepenne
o JIIEKTPOEMKOCTH KOHIEHCATOpa
###HPar###ITOCTOSTHHBIN DJIEKTPUYECKHIM TOK. TOKU B PASJIMYHBIX
CPEIAX
VYcenosus CYILECTBOBAHUS MIOCTOSIHHOTO
4.2.1 3IEKTpUUECcKOTo ToKa. McTounuku Toka. Cuia Toka.
4.2 [TocTostHHBIN TOK
4.2.2 Hanpsokenne. 3akon OMma ass ygacTka L€y
473 DIIEKTpUYECKOe COIIPOTUBJIICHHUE. VYaensHoE

COIIPOTHUBJICHUC BCIICCTBA




4.2.4

HOCH@I[OB&TGJIBHOG, mapaijiejibHOC, CMCIIAHHOC
COCANMHCHUC ITPOBOAHUKORB

4.2.5

Pabora snexrpuueckoro Toka. 3akoH Jkoyms —
Jlenna

4.2.6

MOILIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoBwKymas cuna (manee — OJC) wm
BHYTPEHHEE CONPOTUBJICHHE HCTOYHHKA TOKA.
3aKkoH Oma  pgus MIOJIHOM (3aMKHYTOH)
anekTpudeckoit rernu. Kopotkoe 3amMbIkaHue

4.2.8

DNEeKTpOHHAas MPOBOJUMOCTb TBEPJBIX METAJIOB.
3aBUCHUMOCTb  CONPOTUBIEHUS  METAJUIOB  OT
Temmeparypbl. CBEpXIpOBOIUMOCTh

4.2.9

OnekTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.10

[MonympoBoaauku. CoOCTBEHHass W TpPUMECHAs
MPOBOJIUMOCTh TIOJIYIPOBOIHUKOB. (CBOWCTBA p-n
nepexoma. [lomympoBoIHUKOBBIE TPHOOPHI

4.2.11

DIIEeKTpUYECKUN TOK B JJIEKTPOIUTAX.
DJIEKTPOJUTUYECKAS JUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

DJIEKTpUYECKUl TOK B razax. CaMOCTOSITENIbHBIA U
HECAMOCTOSITENIbHBIA ~ pa3psif. PasziuuHble THUIBI
CaMOCTOSITEIBHOTO pa3psiaa. Mosnus. [1nazma

4.2.13

TexHuueckue ycTpoucTBa: aMIEpPMETP, BOJIBTMETD,
peocTar, UCTOYHUKU TOKA, dJIEKTPOHArpeBaTeIbHbIe
npuOopHI, AJIEKTPOOCBETUTEIbHbIE puOopHI,
TEPMOMETP COINPOTUBJICHUS, BAKyyMHBIH THO/,
TEPMUCTOPBI u dboTope3ucTopsl,
MOJIYTIPOBOIHUKOBBIH JIMOJI, TaJIbBAaHUKA

4.2.14

[TpakTuueckue paboThl. M3yueHue cMemaHHOTO
COEJIMHEHUS PE3UCTOPOB.

U3smepenne OJIC wuCTOYHMKA TOKa M €ro
BHYTPEHHETO COTNPOTUBIICHUSI. Habmronenue
ANEKTPOJIN3a

11 KIJACC

Kon
pa3jiena

4

Koanposepsiemoro

3JEMEHTA

IIpoBepsiemMble 3JIeMEHTHI COAEPKAHUS

SJIEKTPOAMMHAMUKA

4.3

##H#PartH#H#MAI HUTHOE I10JIE. OJIEKTPOMAT'HUTHASA MHAY KN A




IlocTosHHbBIE MAarHuThl. B3aumoeiictsue

4.3.1
MOCTOSTHHBIX MarHUTOB
MarnutHoe nosie. BekTop MarHUTHOW MHIYKIUH.
432 [IpuHnun cynepno3unuu. JIMHUM  MarHUTHOMN
e MHAyKuuu. KapTuHa TuHHI MarHUTHOM MHAYKLIIUA
MOJIsl TOCTOSIHHBIX MAarHUTOB
MarauTtHO€E 1oJie MPOBOJHUKA C TOKOM. Kapruna
JUHUWA TOJs JJIUHHOTO TMPSMOrO IMPOBOJHUKA M
433 3aMKHYTOT'O KOJIBLIEBOTO IPOBOJHMKA, KATYLIKU C
TokoM. OmeiT  Opcrena.  B3aumopeiicTBue
MIPOBOJIHUKOB C TOKOM
434 Cunia AMmriepa, e€ MOIyJb M HAaIIPaBJICHHE
Cuna JlopeHua, e€ Moaynb W HamnpaBlEHUE.
4.3.5 JIBi>KeHME 3apsHKEHHOM YacTHUIbI B OJHOPOIHOM
MarHuTHoM moJie. Pabota cunet Jlopenia
4.3.6 SIBIIeHNE ANEKTPOMArHUTHOW HHAYKITUN
4.3.7 [ToTox BEeKTOpa MarHUTHOM MHAYKIIUN
438 OJIC wHaykuuu. 3aKOH  DJIEKTPOMArHUTHOM
o naaykinu Papanes
Buxpeoe anexkrpuueckoe nose. 3JC uHAYKIIMU B
4.3.9 IIPOBOJHUKE, JABIKYIIEMCS IIOCTYIATEIIbHO B
OJIHOPOJHOM MarHWTHOM I10JI€
4.3.10 ITpaBuio Jlenna
4311 NunyktuBHOCTH. SABNeHne camounaykiuu. JC
o CaMOMHIYKIIMH
4.3.12 DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM
4.3.13 DJIEKTPOMArHuTHOE I0Jie
Texnuyeckue ycTpoicTBa: MOCTOSHHbIE MarHUTHI,
4.3.14 3JIEKTPOMArHUThI, JEKTPOJIBUTaTENb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHII, UHIYKIIMOHHAS TIeYb
[IpakTnueckue paboTbl. M3ydeHHe MarHUTHOTO
MOJIS KaTyIIKH ¢ TokoM. MccnenoBanue neicTBus
4.3.15 MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.
UccnenoBanue  ABIEHUS  DJIEKTPOMArHUTHOM
UHAYKIAN
5 KOJIEBAHUA 1 BOJIHBI
#H#HPart#HHMEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHUA
Konebarenbnast cucrema. CBoOogHBIE KONIEOaHUSI.
5.1 5.1.1 I'apmonnueckue xonebanus. Ilepuon, wacrora,
amMIuuTyaa u ¢dasza KoiedaHui
5.1.2 [IpyxuHHbBIM MasgTHUK. MaTeMaTHYECKUN MAasiTHUK




YpaBHeHue TapMOHUYECKUX KoJieOaHuH.
Kunematnueckoen  IUHAMUYECKOE  OMHUCAHUE
K0JIe0aTEIILHOTO JIBHKCHUS

[IpeBpamienue 5SHeprud INpU  TapMOHUYECKUX
koneOaHusx. CBs3p  aMIUIMTYIbl  KOJICOAHMI
UCXOJHOW BEJIMUYMHBI C aMIUIUTyJaMu KoyieOaHMi
€€ CKOPOCTH U YCKOPEHU

Konebarenbublit KOHTYP. CBobomaHbIC
JNIEKTPOMArHUTHBIE KOJIEOaHHWS B  HJICATHHOM
KOJIe0aTeTbHOM  KOHTYpe. AHAIOTHUS — MEXIy
MEXaHHYECKUMH " AIIEKTPOMATHUTHBIMH
konebanusmu. ®opmyna TomcoHa

3akoH COXpaHCHUA OHEPTUH B nacaJlbHOM
K0J1e0aTeIbHOM KOHTYpE

BriyX1cHHBIE MEXaHUYECKHUE KoJe0aHusl.
Pe3onanc. Pe3onaHcHas kpuBas. BbIHyXIEeHHbIE
AJIEKTPOMArHUTHBIC KOJICOaHUSI.

[IepemenHsbIl TOK. CHHYCOUMAAIBHBIN ITIEPEMEHHBIN
TOK.

MOUIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYJIHOE U
JIEHCTBYIOIIEE 3HAUCHNUE CUJTBI TOKA U HATIPSHKEHUS

5.1.10

Tpanchopmatop. IIpousBoacTBo, mepegada u
notpedieHue ANEKTPUYECKOM SHEPTHUM.
OKOJIOTUYECKHE  PUCKU  TPU  IPOU3BOJICTBE
3JIEKTPUYECKON SHEPIUHU. Kynberypa
UCIOJIb30BaHUS 3JICKTPOIHEPTUH B MOBCEIHEBHOM
KU3ZHU

5.1.11

Texnuueckue YCTPOMCTBA: cericmorpad,
ANEKTPUYECKHI 3BOHOK, IMHUH 3JIEKTpoIepe1ad

5.1.12

[IpakTuueckue paboTHLI. UccnenoBanue
3aBUCHUMOCTH NIEpHO01a MajbIX KoJIeOaHuii rpy3a Ha
HUTH OT JJAUHBI HUTH W MacChl Tpy3a.
HccnenoBanue mnepeMeHHOr0 TOKa B IENU U3
MOCIIEZIOBATEIbHO COSAMHEHHBIX KOHJIEHCATOPa,
KaTyLIKHU U pe3ucTopa

5.2

##H#HPartHHMEXAHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHuueckue BOJIHBI, yCIIOBUS
501 pacrpoCcTpaHeHHUs. ITepuon. CkopocTb
pacrpocTpaHeHHs ¥ AJIUHA BOJIHBL. [lonepednslie u
IPOJOJIbHBIE BOJIHBI
59 ###Par###  Uutepdepenuus u  audpaxuus

MECXaHUYCCKHUX BOJIH




523

3Byk. Ckopoctb 3ByKa. I’ poMKocTh 3ByKa. BricoTa
ToHa. TemOp 3ByKa

524

ONEKTPOMAarHUTHHIE BOJIHBI. YCIIOBUS H3JIy4€HUS
NIEKTPOMATrHUTHBIX BOJIH. B3auMHasg opueHTanus
BEKTOpOB E, B 1 v B 3JI€KTPOMarHuTHO BOJIHE B
BAKyyMe

5.25

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpPa)KE€HUE,
IIPEJIOMJIEHUE, HOJIsIpU3aLus, TQpakius,
uHTeppepenms. CKOPOCTh 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

[[Ikama >1€KTpOMAarHUTHBIX BOJH. lIpumenenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHI)I PaanoCBA3U n TCICBUACHNA.
PaI[I/IOHOKaHI/ISI . 3J'I€KTpOMaFHI/ITHO€ 3arpsi3HCHUC

OKpYKalolleu cpeibl

5.2.8

TexHnueckue YCTpOMCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YyIbTPa3ByKOBasi JMATHOCTHKA B
TEXHUKE W MEIUIMHE, pajap, pPaJIuONpPUEMHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBY-neun

5.3

#H##Part##OIITUKA

5.3.1

[IpsamosnMHEeiHOE  pacnpoCTpaHEHUE CBETa B
onxHOpoIHOM cpene. JIyu cBeta

532

OtpaxkeHne cBeTa. 3aKOHbl OTPaXEHUsI CBETA.
[TocTpoenne n3o0pakeHUH B TIIOCKOM 3€pKajie

5.33

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOHBI IIPECJIOMIICHUA CBETA.
AOCOIIOTHEIN IMOKA3aTeNlb IMPECIOMIICHUA

534

[lonnoe BHyTpeHHee oTpaxkenue. [IpenenbHbli
YrOJI MOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.35

Hucnepcus cBeta. C0OXKHBIN cocTaB 6€J10TO CBETA.

IIBet

5.3.6

Coluparonue W pacceMBarolde JIMH3bL. TOHKas
nuH3a. DOKyCHOE pacCTOSHUE U ONTHYECKas CUjia
TOHKOW JH3BL. [locTpoeHne wu300pakeHW B
coOuparomux U paccenBaromux jguHzax. opmyna
TOHKOM JIMH3BL. Y BEIIMUEHHE, JaBaeMO€ JTUH30M

5.3.7

Hpez[em,l IMPUMECHUMOCTHU FCOMCTpH‘-ICCKOﬁ
OIITUKHU

5.3.8

WnTepdepennus cBera. KorepeHTHbIE HCTOUHUKH.
Ycnosus HaOTI0ICHUS MaKCUMYyMOB U
MUHHUMYMOB B HHTE€PPEpPEHIIMOHHON KapTHHE OT
JIBYX CUH(a3HBIX KOTEPEHTHBIX HICTOYHUKOB




HMudpakmus ceera. [ludpakinuonHas pemeéTka.
53.9 YcnoBue HaOMIOACHUS TJIABHBIX MaKCUMYMOB TIPH
e HaJCHAH  MOHOXPOMAaTHYECKOr0  CBeTa  Ha

T(QPaKIUOHHYIO PEHIETKY

5.3.10 [Honsipuzanus cera

Texanueckue yCTpOMCTBA: OYKH, Iynma,
5311 ¢doroanmapar, IIPOEKIIMOHHBIN amnrapar,

MHUKPOCKOII, ~TEJIECKOIl, BOJIOKOHHAsl ONTHKA,
T(pakMOHHAs PEIIETKA, TTOJISIPOUT

[IpakTnueckue paboTsl. M3mepeHue mnokazarens
5312 IPETOMIICHHUS. Uccnenosanue CBOIICTB
e n300pakeHuii B jauH3ax. HaGroneHue ITucrepcun

CB€Ta

3JIEMEHTHI CITIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

['panune MIPUMEHUMOCTH KIJIACCUYECKON
6.1 MexaHukd. [locTynaTsl TeOpUHM OTHOCUTEIIBHOCTH:
' MHBApHUAHTHOCTh MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA

6.2 OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH.
' 3amenyieHne BpeMEHH M COKPAIEHUE JUTUHBI

6.3 DHEprus U UMITYJIbC CBOOOTHOM YaCTHIIbI

CBA3pb MacChl € DJHEPrued MW  UMIIYJIbCOM
6.4 CBOOOJTHOM YaCTHIIBI. DHEPTUsl MOKOS CBOOOIHOM
YACTHIBI

KBAHTOBAS ®U3NKA

7.1

##H#PartH#H#JIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. @Dopmyna I[lmanka CcBs3M SHEpPruu
7.1.1 GboTOHA € €ro YacToTOW. DHEPrusi W HMITYJIbC
dboToHa

OtkpsiTue U uccnenoBanue Gporodddexra. ONbITHI
A.I'. CroneroBa. 3akonsl poTodddekra

VYpaBHenne OiHmTediHa a8 poTodddexTa.
«Kpacnas rpanuma» porosddekra

7.1.4 HaBnenue cBera. Onbitel I1.H. JIeOenena

7.1.5 XUMHYECKOe JeHCTBHUE CBETA

Texnuueckue yCTpOIiCTBa: ($OTO3EMEHT,
¢doToaTuuK, CONHEUHas OaTtapes, CBETOAUO

7.2

CTPOEHHME ATOMA

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo
7.2.1 HCCIIEIOBAHUIO CTpOeHMs aToma. [limanerapnas
MOJIENIb aTOMa




7.2.2

[Toctynatel bopa. M3myuenue u morsomieHue
¢$oTOHOB TpU TEepexoje aToMa C OAHOTO YPOBHS
3HEpruM Ha JApyroil. Buabl cnextpoB. Croekrp
YPOBHEW 3HEPIrUH aTOMa BOAOpOJA

7.2.3

BonHoBeie cBoiicTBa yactull. Bomubel ne bpoiis.
KopmyckynsipHo-BostHOBOK yanusm. Judpaxmms
NIEKTPOHOB HA KpHUCTAJIIAX

7.2.4

CronraHHoe nu BBIHYXXJICHHOC H3JTYyYCHHC.
YCTpoHCTBO M TPUHIIMIT PabOTHI J1a3epa

7.2.5

TexHn4ecKre yCTpOMCTBA: CIIEKTPAJIBHBIN aHAIN3
(CIeKTpOCKOM), J1a3ep, KBAHTOBBIA KOMITHIOTED

7.2.6

[IpakTnueckue paboTHI. Habnronenue
JIMHENYaTOro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtoabl HaOJIFOIEHUS Hu perucTpanuu
3JIEMEHTAPHBIX YaCTHII

7.3.2

OTtkpeiTue paanoaktTuBHOCTH. OmbITEI Pesepdopaa
M0  ONpPEACNICHUI0 COCTaBa  PAJUOAKTHBHOTO
n3nydenusi. CpoiictBa anbda-, Oera-, ramma-
U3JIydeHHs. BivsiHue paioaKTUBHOCTH HA KUBbIE
OpraHu3Mbl

7.3.3

OTkpbITHE TIpOTOHA U HeWrpoHa. HykionHas
Monenb siapa I'eiizenOepra — HMBaneHko. 3apsn
saapa. MaccoBoe uucio sapa. M3oTomsl

7.3.4

Anba-pacnaz. DNEKTPOHHBIA W TO3WTPOHHBIN
OeTa-pacrmia. ["'amma-uznydenue. 3akoH
paZoaKkTUBHOTO pacmajia

7.3.5

DHeprus CBS3M HYKJIOHOB B siipe. SIepHbIe CHIIBL.
Hedekt macchl spa

7.3.6

SnepHbie peakiuu. Jlenenue u CMHTE3 SAep

7.3.7

SAnepusiii  peaktop. TepMosimepHBIf  CHHTE3.
[IpoGaembl U MEPCIEKTUBLI SAIEPHON YHEPTETHKH.
DKOJOTUYECKHE aCTIEKTHI SIIEPHON SHEPTETHKU

7.3.8

:‘)J'IeMeHTapHBIC HYaCTHUIIbI. OTKpLITI/Ie MMO3UTPOHA.
CDYH)IaMeHTaHLHLIe B3aUMOJEUCTBUS

7.3.9

TexHudyeckue yCTpoOHCTBa: JO3UMETp, Kamepa
Bunbcona, snepHbii peakTop, aroMHas bom0a

7.3.10

[Ipaktnyeckue pabotel. HMccnenoBaHue TpPEKoB
yacTul] (10 roToBBIM (GoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nmHoro Heba. Co3Be3musi, sipKkue 3BE3DI,




IIJIaHCThI, UX BUAUMOC IBUXKCHHUC

8.2

Conneunas cucrtema. [lmaHeTbl 3eMHOIM TpyNIBL.
[InaneThl-ruranThl ¥ UX CHYTHUKH, KAapJIUKOBBHIC
mwia"eTsl. Masble Tesa COITHEYHON CUCTEMBI

8.3

Comnnme, ¢orochepa u armochepa. CoyHedHas
AKTUBHOCTH

8.4

Wcrounuk sueprun ConHua u 3BE311

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETHMOCTb, panuyc, TEeMIIeparypa, ux
B3aMMOCBsI3b. JlMarpaMMa «CreKTpaIbHbIN KIIAacc —
CBETHUMOCTB). 3BE3 b1 IJIaBHOM
MOCJIEZIOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB) JUTS 3BE3]1 TJIaBHOM
IIOCJIEI0BATEIILHOCTH

8.6

H##H#Par###BryTpeHHee CTPOEHHUE 3BE3.
CoOBpEMEHHBIE MPEJCTABICHUS O MPOUCXOKICHUN
n sBoarory CoJIHITA M 3BE3]1. DTAaIlbl )KU3HU 3BE3]T

8.7

Mneunsiid [lyre — Hama [Manaktuka. CrnimpanpHas
cTpykrypa ['anaktuku, pacnpenenenue 3BE3/, ra3a
n neui. Ilomoxenme m  aBmwxkenue CoiHIA B
["amaktuke. [1nockas u cepruyeckas moaCUCTEMbI
lNanaktuku

8.8

Tunsl ramakTuk. PanuoranakTMKu W KBas3apbl.
YEpHbIe OIPHI B SAPAX raJakTUK

8.9

Bcenennasa. Pacmupenue Bceenennoil.  3akoH
Xab0usa. Pa3zberanne ramaktuk. Bo3pact u paanyc
Bcenennoii, teopus bonbmoro B3peiBa. Mojenb
«ropsauei Beenennoit». PenukroBoe nzinydeHue

8.10

Macmrabnas CTPYKTypa Bcenennoii.
MeraranakTuka. Hepeménnsie POOIEMBI
aCTPOHOMHUHU




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

CpopMHpPOBAHHOCT, YMEHHUHW pacro3HaBaTh (U3UYECKHUE SIBIICHUSA

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3yUEHHBIX 3aKOHOB

Brnanenne  ocHoOBomoJararOImMMH  (PU3MUECKHUMH  MOHATUSIMH U

BEJIMYMHAMH, XapaKTEPU3yIOLIUMHU (PU3NUECKUE TPOLECCHI

ChopMHpPOBAHHOCT, yMEHHI MPUMEHATH 3aKOHBI KIACCHYECKOMN
MEXaHHUKH, MOJIEKYIISIPHOM ¢buznku u TEPMOIUHAMHKH,
ANEKTPOAUHAMUKH, KBAHTOBOM (M3MKHM A aHAIM3a U OOBSICHEHHUS
SBJIGHUN MHKPOMHpa, MaKpoMHpa M MeraMupa, pa3jinyaTh YCJIOBUS
(rpanuIpl, 006JaCTH) MPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB, TOHUMATh
BceoOmMi xapakTep (DyHIaMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh
UCIOJb30BAHUS YACTHBIX 3aKOHOB; AaHAJIM3UpPOBaTh (PU3UUECKUE
IIPOLIECCHI,  WCHOJBb3ysd  OCHOBHBIC  IIOJIOXKEHMS, 3aKOHBI H

3aKOHOMCPHOCTH

ChopmupoBaHHOCTh yMEHUS pa3idyaTh YCIOBUS MPUMEHHUMOCTH

MoJeNel (PU3NIECKUX TEIl U MPOIIECCOB (SIBJIICHUI )

ChopmMupoBaHHOCTh yMEHHS pellaTh pacy€THbIE 3a/aud C SBHO
3a/laHHOM W HEsIBHO 3aJaHHOU (hM3UYECKOM MOJENbI0: HA OCHOBAHHUHU
aHaJlu3a YCIIOBUS BbIOMpaTh (U3UYECKHE MOJEIH, OTBEYAIOIINE
TpeOOBaHUAM 3324, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
U TOCTynaTthl  (PU3MYECKHX  TEeOpUd  MpPU  HCIOJIH30BAHHUU
MaTeMaTHYECKUX METOJOB pEIIeHHs 3a7ad, IPOBOAUTH pacuéThl Ha
OCHOBAaHMU HMEIOIIMXCA JAaHHBIX, AaHAU3UPOBATh PpPE3YJIbTaThl U
KOPPEKTUPOBaTh  METOJbl  pEHIeHUuss C Y4ETOM  MOJY4EHHBIX

pE3yNbTaTOB

Pemate kauecTBEHHEIE 3aJga4du, Tpe6y}oume IMPUMCHCHUA 3HaHUM M3
pPa3HbIX pPa3[aCIOB HIKOJIBHOT'O KypcCa (1)1/13I/IKI/I, a TaKKC HHTCrpanuu
3HAaHUN U3 Apyrux MnpeaMeToB CCTCCTBCHHOHAYYHOT'O  IUKIJIA:
BBICTpAauBATh JIOTHYCCKYIO MCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha

HU3YUYCHHBIC 3dKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/I‘-IGCKI/IG SABJICHHUA




Bnanenue OCHOBHBIMH METOJaMHU HAy4YHOTO MO3HAHHUA,
UCTOJBb3yeMbIMU B (DM3MKE: MPOBOIUTH TMpPSMBIE M KOCBEHHBIE
U3MepeHus: (PU3NYECKUX BEIUYMH, BBIOMpAs ONTHUMAJbHBIA CIOCOO
MU3MEPEHUs] U HCIIOJIb3YsI M3BECTHBIE METOJBI OIICHKH ITOTPEIIHOCTEH
U3MEPEHUH, IMPOBOJIUTH HCCIEAOBAHUE 3aBHUCHUMOCTEH (PH3UIECKUX
BEJIMYMH C UCIOJBb30BAHHUEM TMPSAMBIX HM3MEPEHUH, OOBACHATH
HIOJTy9€HHBIC PE3YJIbTAaThl, UCHOJb3Yysd (PU3UUYECKUE TEOPUH, 3aKOHBI U
HOHATHSA, M JIeNaTh BBIBOJBI; COONIOAATh IpaBuia 0e30MacHOr0 Tpyaa
MIpH TIPOBEJICHUU HMCCIIEIOBAaHUN B paMKax Y4eOHOTO DKCIIEPUMEHTa U
y4eOHO-UCCIeI0OBAaTENbCKOM  EATETBHOCTH € HCIIOJIb30BAHUEM
OUQPOBBIX  U3MEPHUTENBHBIX  YCTPOHCTB W Ja0OpaTOpPHOTO

000pyI0BaHUS

ChopMHpOBAaHHOCT, ~ YMEHUW  aHAIM3UPOBaTH HM  OIICHUBATH
TOCJIEACTBUSL OBITOBOM M TIPOM3BOJICTBEHHOM NIEATETLHOCTH YEJIOBEKa,
CBSI3aHHOW € (PU3WUYECKUMH TIPOIIECCAMH, C TIO3HUITUN SKOJOTHUYECKOU
0€30MacHOCTH; MIPEACTABICHUI 0 paroHaIbHOM
MPUPOJIOTIONIL30BAaHUHM, a  TakKe€  pPasyMHOM  HCIIOJIb30BaHHUU
JOCTVMKEHUM HAyKM W TEXHOJIOTUW I JaJdbHEHIIEro pa3BUTHUS

4eJI0BEYECKOro 00IIecTsa

OBnageHue pa3IUYHBIMU  criocobamu  paboTel ¢ WHpOpMarmein
(GU3NYEeCKOTO  COJNEp)KaHWS C  HCIOJIb30BAaHHEM  COBPEMEHHBIX
WHPOPMAIIMOHHBIX TEXHOJOTHI;, pa3sBUTHE YMEHUH KPUTHYECKOTO

aHaJIn3a U OLICHKHU JOCTOBEPHOCTHU nonyqaeMoﬁ I/IH(l)OpMaHI/II/I

10

ChopmupoBaHHOCTH ~ YMEHHIl  NPUMEHSATH  OCHOBOIOJAraolne
ACTPOHOMUYECKUE TMOHATHS, TEOPUM M 3aKOHBl JJIs aHajiu3a Hu
00BsICHEHUS! (PU3NYECKUX IPOIECCOB, MPOUCXOAAIIMX Ha 3BE3/IaX, B
3BE3HBIX CHCTEMax, B MEXKIaJllaKTUYECKON cpefe; JABHXKEHUS

HeOECHBIX TeJI, DBOJIIOLMH 3BE311 1 Beennennoi




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D

Tpaek

11O ®U3UKE
Kon
Kon .
pasaena/r IIpoBepsieMblii 3J1eMEHT CO/Iep:KAHUSA
3JIeMEHTAa
eMbl
1 MEXAHUKA
1.1 KNHEMATHUKA
11 Mexannueckoe JBUKECHHE. OTHOCHUTENBHOCTh
o MexaHn4yecKoro aBrxkeHus. Crucrema orcyéra
MarepuanbHas TOUKa.
Y |
E& pamiryc-BekTop:
7(t)=(xle) p2) 2(2)),
TpaeKTopII,
IepeMeIneHIIE:
1.1.2 = _ 7 = 7 7
= (Ax,Ay,Az),
TyT5.
CroxeHIe HEPEMEII[EHIIfIZ
A =40, + 1A,
CkopocTh MaTepuagbHOM TOUKHU:
. AF _
b= :}rrz[l"}"‘UTU]
Al |y o -
Ax , .
1.1.3 v,=—| =X aHaNOIm4HO v, =Y/, U.=Z,
+50

=t

CroeHIe CKOpocTell: 0, =0, + 0, -

Brruncienue NEpCMECIICHUA U ITYyTU MaTCpHaHBHOﬁ TOYKH

pY IPSIMOJIMHEHHOM JIBH)KEHUH BJIOJIb OCH X MO TpauKy




3aBHCUMOCTH Vx(t)

. . Ao .,
YCKDPEHIIE MaTepHaNIBEHOI TOYKIL a4 = — =U =
At
1.1.4
Au . .
a, =—= =(uv,)'. aHAMOIM¥HO a, = (v, |', a.=(uv.))"
oAy o ' B h
PaBHOMEpPHOE TPAMONIMHENHOE IBUKECHHUE:
x(t) = xp+ v,,t
x(1)
X
0
+
1.1.5
%
ox
t

v,.(t) — Vg, = const

Q)




Ox

const

PaBHOYCKOpEHHOE IPSIMOJIMHEWMHOE JBUKEHUE:!

at
x(t)=x,+uv, 1t +-2

v(t)=u, +at

1.1.6 a. = const

UJE.T - U_ll.'r = EJ.T [IE _II]

L, 4+
TIpn DBIDKEHINI B OHOM HAIlpaBIeHHH IIYTh S = —L

L=

CBoOoaHOE majieHne. Y CKOpeHue CBOOOTHOTO TaACHHMS.
Vi

1.1.7

Yo o

O Xo ‘t'.r

I[BI/I)KGHI/IC TCIa, 6pOI_HCHHOFO noa yriioMm o K TOpu3oHTYy:




o) =x, +v,t=x +tU,cosa-t

-

vifi =y, +U,\r+g‘T—1 + Uy sina- r—%

v, (f)=u,, + g1 =y, sina— gt

=0

=—g =const

i
1
{u ()=uv, =u,cosa
{

o
o X
o
=]

¥

1.1.8

KpuBonuHueitHoe nBuxkeHue. [[BrkeHne MaTepraibHOM
TOYKH MO OKPYKHOCTH.
VYrnoBas v IMHENHHAS] CKOPOCTh TOUKH:

v = wh

R

[Ipu paBHOMEPHOM JABHKEHUU TOYKHU IO OKPY>KHOCTH

2T

2




2o
. LleaTpOCTpEeMUTETHPHOE YCKOPCHHUE TOYUKH:
e

G‘,qr_.:?:m R

c

R
. Ilonnoe YCKOpPECHUC MaTepI/IaJIbHOﬁ TOYKH

TBépnoe teno. [locTtynarensHoe U BpalareabHOe

1.1.9
JBUKEHUE TBEPAOIO Tena
1.2 JMHAMUKA
121 HNuepumaneuble  cucrteMbl  orcuéra. llepBeil  3akoH

Herorona. [Ipunnun otHocurensHOCTH [ anunes

1.2.2

Macca tena. IlmoTHOCTE BeliecTsa:




Cuna. [IpuHIUTT CYTIEpPIIO3UITNH CHUT:

Fpas:—:u,.:l;eﬁm = Fl + F2+"'

paBHOJEHCTB

1.2.3




1.2.4

Bropoii 3akon HeroTona: nist MarepuansHoii Touku B UCO

4

Fj_ = maq




Ap = FAt

At
npu

F = const

const

-———

—

‘Flj! Fj!l

125 Tperuii 3akoH HproTOHA U151 MaTE€pUaIbHBIX TOYEK:

4

F; =—F;




12

21

1.2.6

3aKoH BCEMUPHOI'O TATOTCHUA: CUJIbI IPUTSKCHUA MCKIY

TOYCUYHBIMHU MaCCaMH PABHBI

F= Gmim:
= FE
F
G




mg =

Cuna TSHKeCTH. ]_ICHTp TSKECTH Tejla. 3aBUCHMOCTH CHIJIBI

TSAXKECTH OT BBICOTHI

pannycom RO:
GMm
(Ro+ h)?

mg

(R

h

GMm

h Haa TOBCPXHOCTHIO IIIIAHCETHI




Cuna ynpyroctu. 3akoH ['yka:
. = —kx

F
1.2.7 !
—kx
Cuia Tpenus. Cyxoe TpeHHe.
Cuna TpeHUs CKOJIbKEHUS:
E‘rp = uN
F
™
128 | MN

Cuiia TpeHus OKOs:
Fp=pN

P

IA

uUN




Kosdduunent rperns

1.2.9

[aBiienue:

p==

S

1.3

CTATUKA

1.3.1

—

F

MoOMEHT CUIIbI OTHOCUTEIHLHO OCH BpalllCHUA:

M| = Fl, re 1 — medo cuibt

OTHOCUTEJIBHO  OCHM, HpPOXOJAIIEd  uepe3

NEPIEHIUKYIIPHO PUCYHKY

touky O




1.3.2

LenTp macc tena. LlenTp Macc cucteMbl MaTEpUAIbHBIX
TOYEK:

mn + m:'r:+. v
T =
e my +my+...




B OJHOPOJHOM II0JIC TAXKCCTH

(5;,' = const)




const)

LOEHTP MacC TCjia COBIAAACT C €ro HCHTPOM TAKCCTU

VYcnosus paBaoBecust TBEporo Tena B MCO:

[M,+M, +...=0
133 S
|F+Fy+...=0

H##H#Par##
3akon [lackans
1.3.4
JaBnenue B xuakoctu, nokosimeiics B UCO:
p=po+pgh

S

#HHPar## | p
1.3.5

pgh

3akoH Apxumena:

&5

FApu{ = _'PEE[TECH

HHHP arHH F
1.3.6

Apx




BBITCCH

€CIIH TeJIO0 U KUAKOCTh nokosarcs B UCO, To

FA‘px = P3Veerrec

F
Apx

rgv
YcnoBue miIaBaHus Tel

14 3AKOHBI COXPAHEHN A B MEXAHUKE

Nmnynbsc MmaTeprabHOM TOUKU:

P =mv

HHHPar###
1.4.1




HNMnynsc cuctemsl Teir:

p=p +Pr+.-

p
p
HHPar##
1.4.2 1
+




3aKOH M3MEHEHUS U COXpaHCHHA UMITYJIbCA:

B UCO

L] L]

"j'p = ﬁ(pi + p2+"'} = Fis:—:&n:l:—:ﬁt+ FEEHED:IH"I!I'I’--l_"'

A
p
HHHPar#H | A(
1.4.3
p
1
+




1 BHEIIH

At

2BHEIH

At

B CO , ecitm

Ap=Alp, + p+...0 =0




0
, €CITH

FlEHEIIIH + FEEHED:H+' e




1BHEITH

2BHEIIH

0
PeaktusHoe IBWKCHUC
F
HHPartH A7 X
1.4.4 Pa60Ta CUJIbI Ha MaJIOM IICPCMCIICHUU
;1=|}?'|-|$f'|-c05 a=F, -Ax
-{E
1.4.5 g
()]

MOIIHOCTh CHIIBI:




€CJIM 32 BpeMs

At

At

pa60Ta CHJIBI U3MCHACTCA Ha , TO MOIIHOCTDH CUJIBI

p-4

=F-vu-cosa
ﬁr Ar—

1.4.6

Kunerndeckast sHeprust MaTepruaIbHONM TOUYKH
muv? 2

1
B =3~ = o,
E
2
my

2m




3aKOH M3MECHCHUS KHUHETUYCCKOM SHECPTUU CUCTEMbI

matepuaibHbIX Touek: B UICO AEkun = A1 + A2 + ...

1.4.7

[TorenumanpHas HEPTHS:
JUIA ITIOTEHIIMAIBLHBIX CHUII

Aiﬂ = Einu're:—:u; - EZnu'r“EHu;_z ﬁEn:rrE:—m;

12

InoreHIy

210TeHIL

AE

TOTCHI]




[ToreHnmanpHas SHEPIUs MAaTEPUAIIBHOM TOYKU B
OJHOPOJHOM IIOJIE TSKECTH:

Enuﬁ:—:q = mgh

TOTEHI]

mgh

[TorennumansHas sHEpTUs ynpyro naehopMupoBaHHOTO

TCa:

kx!
Enu'na:—]u; = 2

IOTCHI|




3aKOH M3MCHCHUS U COXpaHCHHA MEXaHHYeCKOM OHCPIUH:

Enex = B + Emmm~

1.4.8 B IICO AEex = Ascex senorenm. cans
B IICO AE,:x = 0., eClH Azcex menoresm cu1 = 0
1.5 MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI
lapMonnueckue  kojebaHUs ~ MaTepUANbHONM  TOYKH.
Ammmtyna u Qasa  konebanmil. Kunemarmueckoe
OIIMCaHUE:!
(1) = Asin( ot +o, ).
v () =x/.
a(f)=(v ), =—w'x)=a +ox=0,
I7€ X - CMEIICHUE U3 PABHOBECHSI.
JmHaMuyeckoe OIMuCcaHue:
ma, = —kx,
ma
1.5.1
—kx,
rae
k = mw?
k

ma




. OTO 3HAYHT, YTO

= —kx.

—kx.

OHepreTuyecKoe OIHMCaHHE (3akoH COXpaHEHUs

MEXaHUYECKON PHEPTUHN):

-

nw‘+£_1m§m_kfi B

2 2 2 2

CBs3b aMIUTUTYZABI KOJICOAHWN CMEIICHUS] MaTepUaTbHON
TOYKA C AaMIUTUTyAaMu KojeOaHuil €€ CKOpOCTH H

YCKOPEHUSI:

Upe =M, @ =04

1.5.2

[Tepnoa u yacToTa KoJeOaHMI:

[Tepmoa ManbIX CBOOOJHBIX KOJICOAHUH MATEMaTHYECKOTO

MassTHHKA:

IF=2mn i

g
Hepnoz[ CBO60,Z[HLIX KoJebaHui MNPY>KUHHOI'O MadTHHUKA:

m
T =21 |—

k

1.5.3

Boinyxknennsle  konebanusi. Pesonanc. PesonaHcHas

KpHBast

1.5.4

HonepeqHLIe n IMpOAOJIbHBIC BOJIHBI. CKOpOCTB

PacCIpOCTpaHCHUA U JJIMHA BOJIHBI:




Hurepdepennius u nudpakius BOIH

1.5.5 3ByK. CKOpOCTh 3BYyKa
2 MOJIEKVJIAPHASA ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHAS ©U3UKA
Mopenu cTpoeHusi ra3oB, >KUIKOCTEH U TBEPABIX Tell.
[Iycth TepmonnHamuyeckas cucreMa (Tesno) cocTouT u3 N
OJIMHAKOBBIX MOJIEKYJI. Torja KOIU4ecTBO BEIIECTBA
N m
Na
2.1.1 v




— 4KcI0 ABOTaIpo, M — Macca CUCTEMBI (Tena),

K

u

— MOJIsSIpHasA Macca BCUICCTBA

2.1.2 TeroBoe NBMXKEHUE aTOMOB U MOJIEKYJI BEILIECTBA
2.1.3 B3anMoelicTBre 4acTuUll BellecTBa
2.14 Huddysus. bpoyHoBCckoe ABHKEHHE




2.1.5

Monens nneansuoro raza 8 MKT

CBsi3pb MEXIy JaBIE€HUEM U CpPEOHEN KUHETHYECKOU
DHEPrUed  IMOCTYNATEIIBHOIO  TEIUIOBOIO  JABHXKCHUS

MOJIEKYJ uaeaIbHOTO ra3a (ocHoBHOE ypaBHeHue MKT):

mn-| =—n-g,.
V2 3 ’

5 2 (mp?) 2. —
i o

rie m0 — Macca OJJHON MOJIEKYJIbI,

N
n=-
v
n
2.1.6 _
Vv
N
- KOHLIEHTpALHs MOJIEKYI
2.1.7 AoOcomroTHas Temrepatypa: T =t +273K
Cs3p TeMmIlepaTypbl Tra3a CcO CpeJHel KHHETHYeCKOU
SHEprueil TMOCTYMaTeNbHOIO TEIJIOBOTO MABUXKEHUS €ro
MOJIEKYII:
2.1.8 { 2
— my 3
£ _=|—|=2kT
L2 2
2.1.9 VYpaBuenue p = nkT

2.1.10

Mogens uaeaabHOIO ra3a B TCPMOJUHAMUKE:




(Vpaprerme Merreeea — Kareiipona
| BEpeCKeHH e U1 BHYTPeHHEH JHepIHH
VpaereHile Menneneea — KiameilpoHa (OpHMEHHIMEIS
3aIIICII):

pRT

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

EHpE.}KEHIIE 1A BH}’TPEHHEﬁ SHEPTIIH OIHOATOMHOI'O TLII

raza ([IpHIMeHHMEle (POPMET 3aIlIcH):

L‘=%vRT— NKT = iERT vCUT=%pV

2u

3aKkoH ,Z[a.]'H)TOHa JJIA JaBJICHHUA CMCCHU pa3pCKCHHBIX I'a30B:

p=p +p2+.-

2.1.11




2.1.12

N3omporieccrl B pa3pekeHHOM ra3e ¢ MOCTOSIHHBIM YUCIIOM
MoJ1eKyJl N (C MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA V):
u3zorepma (T = const): pV = const ,

uzoxopa (V = const):

E = const
T

const

b

n3obapa (p = const):

U— st
T—ccm

const




I'padmueckoe npencraBneHne n3omnporeccoB Ha pV-, pT- u
VT- muarpammax.

OO0beIMHEHHBIN ra30BbINA 3aK0H:

PV _ onst
T = COns

const

JJI1 ITIOCTOSTHHOTI'O KOJIMYECTBA BEILICCTBA V.

2.1.13

HaCBIH_[eHHBIe U HCHACBIICHHBIC IIapbI. KadgecTBeHnHas
3aBUCHUMOCTDH IINIOTHOCTH W JABJICHHS HACBIIICHHOI'O IIapa
OT TEMIICpaTyphl, X  HE3aBHCHMOCTbHb oT 00BéMa

HAaCBIIICHHOI'O I1apa

2.1.14

BHa)I(HOCTB B03,nya.
OTHOCI/ITeHBHaﬂ BJIAKHOCTB.
_ Pepe(D) (@)
(5 Rl

P

HacsImapa




vy

p
napa
(1)
p
HachlIIapa
(1)
p
napa
(1)

N3menenue arperaTHbIX COCTOSIHUI

BCIICCTBA: UCIIAPCHUC

211 Y KOHJICHCAUs, KUIIEHUE KUJKOCTH

5 116 W3MmeHeHne arperaTHbIX COCTOSIHMM BEILECTBA: IJIABJICHUE
o Y KpUCTAJUIU3ALHS

2.1.17 [Ipeo6pazoBanue sHepruu B (pa3oBbIX Mepexogax




2.2

TEPMOJINHAMUKA

2.2.1

TeroBoe paBHOBECHE U TeMIIepaTypa

222

Bnyrpennss sHeprus

223

Temnomnepenaya kak crmoco® W3MEHEHUS BHYTPEHHEH
sHeprun  0Oe3  coBepuieHMs ~ paboTel.  KonBekmwus,

TCIIOMIPOBOAHOCTD, U3JTYUCHUC

224

KonnuecTBo TEIIOTEL.

VY enpHast TEMIOEMKOCTh BEILIECTBA C:
@ = cmAT

cmAT

225

VnenbHas Temnora nmapoodpazoBanus L: Q = Lm.
VnenpHas TemaoTa miaBieHus A: Q = Am.

VY enpHas TemiaoTa Cropanus Tomimsa q: Q = gm

2.2.6

DnemeHTapHas paboTa B TEPMOIMHAMUKE:
A =pAV

pAV

Boruncnenue pabotel mo rpaduky mpoiiecca Ha pV-

JAuarpaMmme

2.2.7

ITepBolii 3aKOH TEPMOAUHAMUKH:
Q12 = Alyz + Ay = (U — U4) + 455

12




w

12

Annabara:
Q12 = 0= Ay; = (Uh —Uy) = Aly;




12

w

AU

12




2.2.8 Bropoii 3akon TepmoauHamuku. HeoOpaTtumsbie mpoueccs
[Tpunnumne! gerctBus TernoBbix mamuH. KIT:
]_]:AS‘J.]IH:EI'[ =‘-—HBI‘P_|‘-H.ELT[| |‘-—Kﬂ-.'|'[|
229 Orarp Orarp Oparp
MakcumanbHoe 3Hauenue KII. [ukn Kapho:
T .. —-T T
2.2.10 Mmax N =Ny = — e
Ty Taars
YpaBHEHUE TEIIOBOTO OajlaHca:
Q1 +Q;+ Q3+
0
1
+
0
2
2.2.11
+
0
3
+




OJIEKTPOAMMTHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

OnexTpuzanuss Tel U €€ MpOSBICHUS. DJIEKTPUUYECKUI
3apsan. JlBa Buaa 3apsiia. DieMEHTapHBIM 3JIEKTPUUECKUN

3apsii. 3aKOH COXPAHEHUS ANEKTPUIECKOTO 3apsia

3.1.2

BsaumopneiictBue 3apsi0B. Toueunsle 3aps/ipl. 3aKOH
Kynona:
B OJIHOPOJHOM BEUIECTBE C AUDICKTPHUECKON

IMPOHUITACMOCTBIO

1 ) |'f.?1|' q;

F=I |'l?1 | ) |1q1 — L
&1 4mes, 17

3.1.3

OnekTpuyeckoe mnoJie. Ero neicTBue Ha 3IEKTPUUYECKUE

3apsiibl

3.14

Hanpsok€HHOCTB 31IEKTPUYECKOro MOJIs:

F

4 rpofue

MPOOHBIN




[Tosie Toueunoro 3apsaa:

q
E, = k=

OJJHOPOJHOEC II0JIC:

E = const.




const.

Kaprunbl nuHUN HANPSHDKEHHOCTH 3TUX MTOJIEN

HOTGHHI/IaHBHOCTb QJICKTPOCTATUYCCKOI'O IOJIA.

Pa3zHOCTh NOTEHIIMATIOB U HAIPSIKEHUE:
Ayz = qldy — @) = —qAd = qU.

q(¢

3.1.5




HOTGHLII/IaJIBHaSI OHCPIrHd 3apsa B OBJIICKTPOCTATUYCCKOM

moJje:
W =qg¢

q¢

A=—-AW

-AW

HOTGHHI/I&J’I OJICKTPOCTATUYCCKOI'O I10JIA:

CBs3b HaHpH)KéHHOCTI/I OJIs1 U pa3HOCTH MOTCHIUATIOB UIA

OJHOPOHOTO AnekTpocraruueckoro nois: U = Ed

3.1.6

[IpuHIMNO cynepno3nuuy 3IEKTPUUECKUX MOJIEH:




E:E1+E2+J¢:d)1+¢?:+




[IpoBOIHUKY B AJIEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBECHS 3apsI0B: BHYTPU ITPOBOTHUKA

E-=10

E
3.1.7
1
0
, BHYTPHY U Ha MOBEPXHOCTH MPOBOJHHUKA ( = CONSt
318 JudnexTpuxku B AIIEKTPOCTATUYECKOM ToJie.
JusnexTpuueckas MPOHUIIAEMOCTh BEIIECTBA €
Kongencarop. DneKkTpoéMKOCTh KOHJIEHCATOPA:
q
C=—
v
C
3.1.9
U




DNEeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA:
%)

=20 _ o
a0

&€

S
eC

0

HapaHHeJILHoe COCIUMHCHUC KOHACHCATOPOB!
q=g1 +gz+....U0; =U; =.. '-'CI.'I:El'pEL"L"I:_ G+ 0o+

3.1.10




napaui




C
2
+
HOCHG}IOB&TCHBHOG COCIMHCHHUEC KOHACHCAaTOPOB:
U=0+U ! ! + ! +
=4 21 =42 =0, == T e
Cnuu:.r: Cl Cs
U
U
1
+
U
2
q




mocst




DHeprus 3apsHKeHHOTO KOHAEHcaTopa:
_qU _CU z 3 q°
€2 2 2

3.1.11

qU




cU

2C

3.2

3AKOHBI I[TOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:

Ag

ﬂtr_u_}ﬂ

[TocTosuubiii Tok: I = const

s moctostHHOrO TOKa = It

3.2.2

YcnoBus CYIICCTBOBAHUSA SJICKTPUUCCKOI'O TOKA.

Hanpsokenne U n DJIC E

323

3akoH OMa Juist y4acTKa LeMnu:




DneKTpuuecKoe CONPOTHUBIICHHUE. 3aBUCHMOCTH
COMPOTHBIIEHUS OJTHOPOJAHOTO IPOBOJAHUKA OT €T0 JJIUHBI U

CCUCHU. YI[GJ'IBHOG COIMIPOTUBIICHUEC BCUICCTBA.

l
R=p§

3.2.4 p

3.2.5 Hctounuku Toka. DJIC uctouHuka Toka:




A CTOPOHERNCAT

q

E =

A

CTOPOHHHUXCHIT

BuyTpennee conpoTuBiieHnEe UICTOYHHUKA TOKA

3.2.6

3akon OMa 1l TOJTHOM (3aMKHYTOM ) 2JIEKTPUIECKON TIETTH:

E =1IR + Ir, oTkyzna
E

I=—
Br

Rr




[TapamnensHoOe COSMHEHHUE TTPOBOIHUKOB!
I=I1+12+..,U1=02=...,

R

napaui

3.2.7 1




HOCHG,Z[OB&TCHBHOC COCAMHCHHE IIPOBOJHNKOB:
U=U1+02+.. 11=12=..,
RI.'I:I:IE."I: == Rl + R2+

noca




Pa6ora snexrpuueckoro toka: A = [Ut.
3akon JIxoyns — Jlenma:
Q = I°Rt

Rt

Ha pesucrope

-
s

) u
R:Q=A=I"Rt=1Ut =—1¢
3.2.8 R

Rt




1Ut

3.2.9

MOIIHOCTD 3JIEKTPUUYECKOTO TOKA:

AA )
P=— =JU
At |5 0
TeHJ'IOBaSI MOIIHOCTD, BBIACIACMAs HA pe3HCTope:
I S
P=I’R=—=]U
R

MOH_[HOCTB HMCTOYHHKA TOKaA:

3.2.10

CB060,Z[HLIC HOCHUTCIIN QJICKTPUYCCKUX 3apsA10B B
IMPOBOAHHKAX. MexaHu3Mbl IMPpOBOANMOCTH TBép)IBIX
MCTAJIJIOB, pAaCTBOPOB H PACINIaBOB J3JICKTPOJIMTOB, I'da30B.

[MonynpoBoanuku. [1o1ynnpoBOAHUKOBBIH 1O

33

MAT'HUTHOE ITIOJIE

3.3.1

Mexanndeckoe B3aUMOICHCTBHE MAarHuToB. MarauurtHoe
noie. Bexrop  MarHuTHOM — mMHaykuuu.  IIpuHnun

CYNECPNO3NIUH MAI'HUTHBIX MOJICH:;

B = Bl +B:+...




JInauu HHAYKIIUU MArduTHOr'0 II0JIA. KapTI/IHa JIMHUH
WHAYKIIUU MardimMTHOI'O I10JIA II0JIOCOBOTI'O n

HO,Z[KOBOO6p33HOl"O IIOCTOAHHBIX MarHuTOB

3.3.2

OnpIT 3pCTe)la. MarsuTHoe II0Jie MMPpOBOAHUKA C TOKOM.
KapTI/IHa JIMHUH HHAYKIIUU MAr"tuTHOI'O IIOJIA JIMHHOTO
mpsaMoro IIpOBOAHHKA n 3aMKHYTOTI'O KOJBLEBOTO

IMPOBOAHUKA, KAaTYIIIKH C TOKOM

3.33

Cuna Amniepa, e€ HanpaBJI€HUE U BEJIMUNHA:
F, = IBlsina




IBlsina
, TJIE 0 — YTOJI MEX/Iy HAIPaBJICHUEM ITPOBOJHUKA M BEKTOPOM

B

334

Cuta JlopeHna, €€ HanpaBJIeHUE U BEJIMYNHA:

Frop =! q | vEBsina

Jlop

| gl vBsina
TJIe 0 — YTOJI MEXAYy BEKTOpaMHU

'E_‘J




. I[BI/DKGHI/IC 3ap$DK€HHOI71 JaCTHULBI B OJHOPOJHOM MAariHuTHOM

I10JIC

34

OJIEKTPOMAT'HUTHAA MHAYKOUA

[ToTox BEKTOpa MarHUTHON UHAYKLIUHN:
& = F,5=FS5cosa

D
B
34.1
S
BScosa
7 B
5
G 73
342 SIBnenue snekTpomariutHOM MHAYKIMHU. D/(C nnayknuu
3aKoH JIeKTpoMarHuTHOM unaykuuu dapanes:
AD
34.3 E = :—(IJ‘}
Ar Af—)
34.4




O/1C nHayKUMU B IPSMOM ITPOBOJHUKE JJIMHOM I,

ABMIKYHIEMCS CO CKOPOCTBIO

'E_‘J

w1D

)

B OJIHOPOJIHOM MarHUTHOM TioJie B:
| E; |= Blvcosa

| E

Blvcosa

, TJIe 0. — yroJI MeXAy BEKTOpoM B 1 Hopmaiibio




K IINIOCKOCTH, B KOTOpOfI JIC)KAT BEKTOPLbL

-
a

lnv

; €CIIn




TO
| Ez' |= Blv

| E

Blv

3.4.5 [IpaBuiio Jlenma
NHAYyKTUBHOCTB:
- o]
1
L
3.4.6
1




,um O = LI

Camounaykuus. C caMOUHyKIUU:

Al
E. =— Et =—II
—l)

3Hepr1/151 MAar"dvTHOTI'O ITI0JIA KaTyHlIKHU C TOKOM:

—_— LI?
L=
w
L
3.4.7
2
LI
2
3.5 OJIEKTPOMAI'HUTHBIE KOJIEBAHUS 11 BOJIHbI
3.5.1

KoneGarenbubiit koHTYp. CBOOOIHBIE JIEKTPOMArHUTHBIE

KoJIeOaHHS B nACaJIbHOM K0JIe0aTeIbHOM KOHTYpEC:




[q[r) =qmsin(mt +::pﬂ]

11(1) =/ = 0q,cos( 0+0,) = I, cos(er +,)
®opmyna TomcoHa:

T = 2m/LC

2

LC

, OTKyJIa
2T 1
o =—=—
T JJIC

LC




CBsi3b aMILIUTYABI 3apsia KOHAEHCATOpa € aMIUIUTYIOMN
CWJIBI TOKa TpH  CBOOOJHBIX  AJIEKTPOMAarHUTHBIX

KOJe0aHUAX B nacaJIbHOM KoJ1e0aTeIbHOM KOHTYpC:

Ooax = —

£}

3aKOH COXpaHEHUS SHEPrUU B UJICATHHOM KojeOaTelIbHOM

KOHTYpE:
3.5.2
3.5.3 BriHyXI€HHBIC 2JICKTPOMAarHUTHBIC KoJieOanus. Pe3onanc
Ilepemennbiii  TOK.  [Ipom3BoacTBO, mepemaya U
noTpediieHue NEeKTPUUECKON SHEPTUU
354 . . ) .
cu- LI CU" Lr-
+ = e = X — const.
2 2 2 2
CaoiicTBa 3IEKTPOMATrHUTHBIX BOJIH. Biaumnas
OpHEHTAlMsl BEKTOPOB B JJIEKTPOMAarHUTHON BOJIHE B
BaKyyMe:
ElB1lc
3.5.5




356 [xama JJIEKTPOMAarHUTHBIX BOJIH. [Ipumenenune

OJICKTPOMArHUTHBIX BOJIH B TEXHUKE U 6I)ITy

OIITHUKA

361 [IpsimonuHElHOE pacnpOCTpaHEHHE CBETa B OJHOPOIHOU
cpene. Toueunslit uictounuk. Jyu cBeta

3aKOHBI OTPAXKEHHUS CBETA.

o=

3.6.2

ofp

Ve

3.6.3 [TocTpoenue n3o6pakeHuil B IIIOCKOM 3epKalie

3aKOHEBI IIpCIOMIICHHUA CBETA.

3.6.4 [Ipenomnenue cBera:

My 5ina = nasing.




sinp.

AGCOIOTHBIN MMOKa3aTeab NPEeIOMIICHHUS:

c
Mage = ;

abc

OTHOCUTENBHBIN MOKA3aTENb NPETOMIICHHUS:
ny 1

nI:ITH
ny L5




OTH




XoJ 1ydel B Ipu3Me.
1"1 = 1"2 5 I?1}.1 = HJ}'J
COOTHOIIIEHHE YacTOT U COOTHOIIEHHE JJIMH BOJIH IIpH

nepexoa€ MOHOXPOMATHUUCCKOTO CBETAa 4YCPE3 TIpPaHULY

pazzerna AByX ONTUYECKUX CPel:

3.6.5

nH,<mn 1y

oy E
[TonHOE BHYTpEHHEE OTPa’KEHUE.

[IpenenbHBIN Yroa MOJIHOTO BHYTPEHHETO OTPAKECHHUS:

o 1 Mg
ne.,, = =—

mp
Noree Hq

Sino.

p

OTH




3.6.6

C06Hpa10mne U pacCc€UBAIOIIMEC JIMH3BI. Tonkass nuH3a.

(DOKYCHOC PaCCTOAHUE U OIITHYCCKAsA CUJia TOHKOM JTUH3HI:




®opmysia TOHKOM JIMH3bI:

1+1_1
d f F
d
1
+
3.6.7
f




VBenuueHue, JapacMoe JIMH30M:

h 1fI
=—=—
H d
r
H
h
d




d AT

AN

F\ h

f

A
B cnyuae paccenBaroniei JuH3bI:

3.6.8

1
D0 = F=—=0,
D




Xox myda, IpOUIEANIETO JIMH3Y MO IPOU3BOJIBHBIM YIJIOM
K €€ rmaBHOU onTuueckoi ocu. [loctpoenne uzoOpaxeHui
TOUYKU U OTpe3Ka NpsSAMO B COOMPAIOLINX U PACCEHBAIOIINX

JJMH3aX U UX CUCTEMAx

3.6.9

doroanmapaT Kak ontudeckud nmpubop. Ima3z  kak

OIITUYCCKasa CUCTEMA

3.6.

Wntepdpepennuss  cBera.  KorepeHTHble  MCTOYHMKH.




VYcnoBuss HaOMIOACHUS MAaKCUMyMOB W MHUHUMYMOB B
UHTEpPEPEHIIMOHHONH KapTUHE OT JBYX CHH(A3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

A
MaKCHIMYMBI — A=2m—, m=0,£1,£2,

H
L

e

"
MITHIIMYMBI — i*-.:{zm+1_];, m=0,£1,+2 +3_|.

e

3.6.11

Hudpakuus cBera. [Judpakumonnas pemérka. YcioBue
Ha6J'IIOI[€HI/I$I TJIaBHBIX MAaKCHUMYMOB IIpyU HOPMaJIBHOM
MaaACHNHU MOHOXPOMATHYECKOTIO CBETA C }IHHHOﬁ BOJIHBI A

Ha peweéTKy ¢ nepuoaom d:

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

dsing




3.6.12

Hucnepcus ceera

KBAHTOBAS ®U3MKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOWU 1Y AJIU3M

4.1.1

I'mnote3a M. Ilnanka o kBantax. ®opmyna I[1nanka: E = hv

4.1.2

E=hv=

E hv h
p=—=—=

®oT1oHbl. DHeprus (HoToHa:

hr:_
2P

hc

Nmnynse ¢poToHa:

c c A




hv

4.1.3

®oroaddexr. Ompitet  A.I.  Cronerosa.

¢dororddexra

3aK0oHEI

4.14

VYpaBuenue DifHirelHa 111 GoTorddexra:




Eporona = ABBXOAA + Eopumane

¢dorona

ABEIX0Ja
+

KHUHmax

¢dorona

he




he

Asancqqa = |Pi.‘ll.?z,_-IJI = ﬂ,_
Ep

BBIXOJIA

hv

Kp

Kp

he




KUHmMax

eU

3an

JlaBlieHHE CBeTA.

I[aBJ'IeHI/Ie CBCTa Ha IIOJIHOCTBIO OTpaAXKaroUIyrO

1 IOBEPXHOCTh M Ha  TOJHOCTBIO  IOIJIOIIAOIIYIO
MIOBEPXHOCTH
4.2 OU3NKA ATOMA
4.2.1 [InanerapHas MOZA€ENb aTOMa
129 [Moctynatsl bopa. M3nyuenue u nornouienne GOTOHOB MpH

nepexoae atoma € OJHOTO YPOBHA SHECPTHUU HA I(pyTOﬁ:




hv —,g£=|E —-E

mn " m
“mm

4.2.3

JInHelyaTele CIEKTPBI.

CrexTp ypoBHEH SHEPIUU aTOMa BOJOPOJA!

_ —1363B

i

E

"

, =123 _.
n

4.3

OU3NKA ATOMHOI'O AJ1PA

4.3.1

Hyxnonnas monens sigpa I'eiizen6epra — MBanenko. 3apsin

anpa. MaccoBoe uncio saapa. M3oTonsl

4.3.2

PagnoakTUBHOCTE.

Annda-pacnam:
A A4 4
-X—>5Y+ ;He

bera-pacnan.

DNeKTPOHHBIN B-pacna:

A A 0~
XY+ je+v,

[TosutpoHHsIii B-pacnan:
A A 0=, .,
XY + JE TV,

["amma-uznydenue

433

3aKoH PaIUOAKTUBHOI'O paciiajia:

-t

N(?)




ITycth m — Macca paJroakTHBHOTO BelecTBa. Toraa
-t
m(t) =my+ 2T

m(t)




4.3.4

SnepHble peakuuu. Jlenenve U CUHTE3 sSAep




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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