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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPeOOBAHMM K pe3ylbTaTaM OCBOCHHS
OCHOBHOM oOpa3oBareipHON mnporpammsel, npenacrtaBieHHsix B ®I'OC COO, a
Takke ¢ yu€rtom (enepanbHON pabouel mporpamMmbl BocnuTaHus u KoHuenmmu
npenojaBanus yueOHoro npeamera «Pusrka» B 00pa3zoBaTEIbHBIX OPraHU3ALUAX
Poccuiickoit ~ depeparuu,  peaJM3yOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUSI TEM U pa3/esoB
y4eOHOT'0 MpeaMeTa ¢ Y4ETOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKK  y4eOHOTO TMpOIECcCa, BO3PACTHBIX OCOOEHHOCTEH  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpencTaBieHUWE O MEJsAX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npenmMera «dusukay Ha yriayOJIEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKK YriiyOJIEHHOTO YPOBHSI IO3BOJISIET PEATM30BAThH
3a/layu MPO(ECCUOHATLHON OpPUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUU JUIs
NPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
o0ydJaromumcsi, KOTOpPhIe HEOOXOMUMBI JJII TPOJOJDKCHHS O0O0pa3oBaHUsS B
OpraHu3aIusgax MNpoPecCUOHATBHOTO O00pa30BaHWSA IO Pa3IMYHBIM  (PU3UKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme mo (QusMke ONpENeNsioTCS IUIAHUPYEMBbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO 00Iero oOpa3oBaHus: IMYHOCTHEIE,
MeTanpeJMeTHbIe, TpeIMeTHble (Ha  yriayonéaHoMm  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOM [IJIsi pa3pabOTKH TpeOOBaHUN K JUYHOCTHBIM,
METalpeJMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOy4YaroIMUXCs, OCBOMBIIUX
mporpaMmy 10 (QU3MKE HAa YpOBHE CpeaHero oOmiero oOpa3oBaHus Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma no gpu3uKe BKIIOYAET:

IUTAHUPYEMBIE PEe3yJbTaThl OCBOEHHUS Kypca (GU3UKH HA YIIIYyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJbTAThI 10 TOJJaM O0yUEHHS;

cojiepkanue yueOHoro npeamera «Pu3nka 1o rojiaMm oOy4eHusl.

[Iporpamma no ¢u3uke HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
MCIIOJIb30BaHa YUUTENSIMU (DU3UKH 1JISI COCTABJICHUSI CBOUX PA0OUUX MPOTPaMM.



[Iporpamma no u3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUUTENICH U
MPEIOCTABISICT BO3MOXHOCTH JUIA  pealu3alldd  Pa3JIUYHBIX METOJMYECKHX
MOAXOJ0B K TMpenojaBaHui0 (PU3NKKW Ha YriayOJIEHHOM YpOBHE MPH YCIOBUU
coxpaHeHHs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.

du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MPHUPOABI, BBICTyIas B
KadyecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBINA BKJIaJ B CUCTEMY
3HaHMM 00 okpyskatomeMm Mupe. IKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yIOIUi
JUISl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (GU3UYECKUE 3aKOHBI
JeXKaT B OCHOBE IIPOIIECCOB U SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbusnueckort reorpaduert u actpoHomueid. Hcmonw3oBaHME U aKTUBHOE
npuMeHeHne (GU3NYECKUX 3HAHUU ONpeeio XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTHMH B cdepe HHEPreTHKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, TMOJIyYEHHUs] HOBBIX MAaT€pHaOB C 3aJaHHBIMU CBOMCTBamMu. M3yueHue
GbU3MKM BHOCUT OCHOBHOW BKIaJg B (HOPMUPOBAHHWE €CTECTBEHHO-HAYYHOUN
KapTHHBI MHUpa 00ydaromierocs, B (GOpMUpPOBAHUE YMEHHUN MPUMEHSTh HAYYHBIN
METO/ TIO3HAHUSI TIPH BBIMOJTHEHUH UMY YY€OHBIX UCCIICIOBAaHUM.

B ocHoBy Kkypca (hu3uKku Ha ypoBHE CpeIHEr0 00111ero 06pa3oBaHus MOJ0KEH
PAI Uael, KOTOPbIe MOYKHO PacCCMaTpPUBaTh KaK MPUHIIUAIIBI €T0 MOCTPOSHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypcC SIBISIETCA JIOTUYECKHU
3aBEpIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUAET Kak
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoen cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (U3HKA
o0ObeMHEH BOKpYr (Qu3nmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
(dbopMuUpoOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peanuzanus NpPEeAnonaracT MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHMANa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢usuku ¢ pa3BuTMeM OOIEecTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJIOTHUYECKUMH MPOOIeMaMH.

Hoesa npuknaonon nanpasnennocmu. Kypc buzuku yromyOon€HHOTO ypOBHS
MpeAINoJiaraeT 3HakOMCTBO C ITUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sTOoM paccmarpuBaroTcs Ha
YpPOBHE OOIIMX MPEICTABICHUNA U COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, U
TE€XHOJIOTHU.

Hoea 3Ixonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
CONlepKaHMs, TOCBAMIEHHBIX DKOJIOTHYECKAM TIpoOJieMaM  COBPEMEHHOCTH,
KOTOpPbIE€ CBSI3aHbl C PAa3BUTHEM TEXHHKUW W TEXHOJOTHUM, a TaKKe OOCYXKICHHS
po0JieM palMOHABHOTO NPUPOAONOIB30BAHUS U IKOJIOTHYECKONU 0€30MacHOCTH.



OcBoeHue cojiepKaHusl MPOrpaMMbl M0 (PU3UKE JOKHO OBITH MMOCTPOCHO Ha
MPUHIIMAIIAX CUCTEMHO-AESATEILHOCTHOTO Mmoaxoaa. Jns Gu3nku peanusaiust 3TUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCIOJIb30BAaHUHM CaMOCTOATEIBLHOIO SKCIIEPUMEHTA Kak
MOCTOSIHHO JielicTBytomero ¢aktopa ydeOHoro mpoiecca. s yriayO0iaéHHOTO
YPOBHS — DOTO CHUCTEMa CaMOCTOATENBbHOTO YYEHHUYECKOTO HSKCIEPUMEHTA,
BKJIIOYAIONIETO (POHTAIBHBIE YYEHUYECKHE OIbITHI MPU H3YYEHUH HOBOTO
Marepuaia, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JBa crocoba peanuzanuu (U3MYECKOro MpakTukyma. B mepBoM ciydae
OpakTUKyM npoBoautcs nubo B koHie 10 u 11 kmaccos, 1100 mociie nepBoro u
BTOPOTrO TMOJYroAMM B KaXIOM H3 3TUX KiaccoB. Bropoit cmocod — 310
UHTErpamusi padoT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX pabOT, KOTOpPHIC
IPOBOJATCS B Tpoliecce u3ydeHus pasjaena (temsl). [Ipu stom mon paboramu
NPaKTUKyMa MOHMMAETCS CaMOCTOSATENbHOE HMCCIEOBaHUE, KOTOPOE MPOBOIUTCSA
10 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOT0 BUAa 0€3 MOIaroBoi HHCTPYKIIUH.

B nmporpamme mo (QusMke cucTeMa yYEHHYECKOTO HDKCIEPUMEHTAa,
7a00paTOpPHBIX pabOT M MPaKTUKyMa MpeACTaBlIeHa €AUHBIM MepeuyHeM. Bridop
TEMAaTUKU JIJI1 3TUX BUJOB YUCHUYECKHX MPAKTUUECKUX PAOOT OCYIIECTBISCTCS
y4aCTHHKaMU 00pa30BaTeNIbHOTO MPOLecca UCXOAS U3 OCOOCHHOCTEN MOYPOUYHOTO
IUTAHUPOBAHUS W OcCHamleHus: kabuHeta ¢(usuku. Ilpu 3TOM oOOecneunBaercs
OBJIaJIcHHE OOYyYaloOUIMMUCS YMEHHSIMHU TPOBOJUTH TMpPSAMbIE U KOCBEHHBIE
U3MEpEHUs, MCCIEAOBAHMS 3aBUCUMOCTEH (DU3MYECKUX BEIMYUH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIJIOKEHHBIX THIIOTE3.

bonblioe BHUMaHHE YIEISETCS PEIICHUI0 PAcUYE€THBIX M KayeCTBEHHBIX
3anau. [Ipu 3TOM A pacu€THBIX 3a/7a4 MPUOPUTETOM SIBISIOTCS 3a7a4d C SIBHO
3QITAaHHOW W HESBHO 3aJIaHHOW (DU3WYECKOW MOJENbIO, TIO3BOJISIONINE TTPUMCHSTH
U3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTM KaK W3 OJIHOTO paszfiena Kypca, Tak |
UHTETPUPYs MIPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. [[1s kauecTBEHHBIX 3a7a4
MPUOPUTETOM SBIIAIOTCS 3aJaHUsl Ha OOBSICHEHHE/TpeICcKa3aHue MPOTEKAHUS
(bu3nUecKuX SBICHUN U MPOIIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyroiue BpIOOpa
buznuecKkoi MOACIN JUTIsl CUTYaIluU MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO & MaTepualbHO-
TEXHUYCCKOMY OOECIICUYeHHUI0 ydeOHOro mporecca Kypc (HU3UKH YyriayOJEHHOTO
YPOBHS Ha YPOBHE CPETHEr0 OOIIET0 00pa30BaHMsl JOJIKEH N3Y4aThCsl B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHUE [JIsl BBIMOJHEHUS] YKa3aHHBIX B MPOrpaMme M0
¢u3MKe YYCHHYECKUX OIBITOB, JA0OPATOPHBIX pabOT W paboT MpaKTUKyMa, a
TaK)Ke JEMOHCTPALIMOHHOE 000pYyI0BaHNUE.

JleMoHcTpanimoHHOE 00opyAoBaHue (GOPMUPYETCS B COOTBETCTBUU C
MNPUHIUIIOM MHUHHUMAJIbHOM JOCTATOYHOCTH W  OOECIEUHUBAET IOCTAHOBKY



MEPEUNCIICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JEMOHCTpAIMil s
WCCJICIOBAHUS  W3Y4YaeMbIX SIBICHHH ©  TPOILECCOB, OMIHUPUYECKUX |
(GyHIaMEeHTaIbHBIX 3aKOHOB, NX TEXHHUYECKUX MTPUMEHEHUH.

JlaboparopHoe 00opyJoBaHUE ISl YYEHUUYECKUX MPAKTUUYECKUX pPadoT
dopMupyeTCsl B BHAC TEMaTHYECKUX KOMILUIEKTOB M OOECIICYMBACTCS B pacuéTe
OJTHOTO KOMIUICKTa Ha JBYX OOydJarmmuxcs. TeMaTHYeCKHE KOMIUICKTHI
71a00paTOPHOTO O00OPYMOBAaHUS JOJDKHBI OBITH TIOCTPOCHBI HAa KOMILJICKCHOM
WCITOJIb30BAaHUU AaHAJIOTOBBIX MU ITU(PPOBBIX MPHUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE ITUPPOBBIX J1a00pPaTOPHIA.

OCHOBHBIMH IIEJISIMHA U3y4CHUS (PU3NUKH B 00IIIeM 00pa30BaHUU SIBIISFOTCS:

dbopMHpOBaHUE HHTEpECAa M CTPEMIICHHS OOyYaIOIIMXCA K HAYYHOMY
U3YYCHHWIO TPUPOJBI, Pa3BUTHEC WX HHTEUICKTYaJbHBIX M  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHTHE TPEACTABICHUNA O HAyYHOM METOJC IMO3HaHUS W (POpMUPOBaHHE
MCCJICIOBATEIHLCKOTO OTHOIICHHUS K OKPY)KAIOIIUM SIBJICHUSM;

dbopMHpOBaHUE HAYYHOTO MHUPOBO33PCHHUS KaK pe3yjIbTaTa M3y4YeHHUS OCHOB
CTPOCHUS MaTEepPUH M PyHIAMEHTAIbHBIX 3aKOHOB (DH3UKH;

dbopMHUpOBaHUE YMEHUN OOBSICHATH SBJICHHS C UCIIOIB30BAaHUEM (PU3HUCCKHX
3HAHWM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU JJs Pa3BUTUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npeICTaBIeHU N 0 BO3MOXHBIX  cdepax  Oymymiei
npodeccCUOHaTbHON JIESTENIbHOCTH, CBA3aHHBIX C (PU3MKOW, MOATOTOBKAa K
JanbHeIeMy OOy4eHHIO B ’TOM HAlpaBICHUU.

JlocTkeHue ITUX 1eNiel 00ecTeurnBaeTcs peleHueM CIIeAyIomuX 3a1a4 B
Ipoliecce U3ydeHus Kypca GU3MKHA Ha YPOBHE CPEHEr0 00Iero 00pa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HAHUN 00 OOmMX (PU3UIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOPHUSAX,  BKIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acTPOPH3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznuecknx SBICHUA B TPHUPOAEC W JUISI TPUHATHS TPAKTUYECKUX DPEIICHUN B
MOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHUS pa3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
duznueckor MoIenblo, 3a/ad, MOAPa3yMEBAIOIIMX CAMOCTOSATEIHLHOE CO3/IaHHE
dusnueckor Mojenu, aaeKBaTHOW YCIOBHSIM 3aJadd, B TOM 4YHCJE 3a7ad
WHKXEHEPHOTO XapaKTepa;

NOHWMaHWe (PU3NYECKUX OCHOB M TPHUHIIUIIOB JCHCTBUS TEXHHYECKHUX
YCTPOUCTB Y TEXHOJIOTUIECKUX TPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENy;



OBJIaJICHUE METOJaMU CaMOCTOSITEIbBHOIO IUIAHUPOBaHUS U MPOBEICHUS
GuU3NYeCKNX OSKCIEPUMEHTOB, aHaIM3a W HUHTEpOpeTanuud  uHOpMaIuH,
OIpEJIENCHHs] TOCTOBEPHOCTHU MOJYYEHHOI'O pe3yibTaTa;

CO3JaHUE YCJIOBHM [JIs1 pPa3BUTUS YMEHHUU IMPOEKTHO-UCCIIEI0BATENBCKOM,
TBOPYECKOM JAEATEIBHOCTH,

pa3BuTHE uHTEpeca K chepaM MpodpecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu OI'OC COO yrnyOnéHHbIA YpOBEHB
u3ydyeHus: ydyeOHoro nmnpeamera «®Pu3MkKa» Ha YpPOBHE CpEAHEro OO0IIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAOIMIMMUCSH, I[UIAHUPYIOIIUMU —TPOJOIKEHHE
0o0pa3oBaHus M0 CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIIS.

Ha u3ydenne ¢puszuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEAHETO OOLIETO
obOpazoBanus orpoautcs 340 gacos: B 10 kimacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 knacce — 170 yacoB (5 4acoB B HEJZEIIO).

[lpennaraemerii B mporpamMme 1o (GU3MKE TMEpeueHb Ja0OpaTOpHBIX |
NPaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JCNAeT BBIOOD
NPOBEACHHUS JIA0OPATOPHBIX pabOT W ONBITOB C YYETOM HHIUBUAYATBHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunsiii MeToa mo3HaHuUs U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

DKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIHLHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPJOEC TENO0, HWeadbHas KUAKOCTb, HACANIBHBIM Ta3, TOYEUHBIN
3apsin). 'unoreza. @U3MYECKuil 3aKOH, TPAHUIIBI €r0 MpuMeHUMOCTH. dDusnueckas
TEOpHs.

Pons u mecto ¢uzuku B GOpMUPOBAaHUN COBPEMEHHON HAyYHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cwibl TOKAa M HAaNpsKEHWS B LEMU MOCTOSHHOTO TOKa TMpH
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. Tpaexkrtopus.

ITepemernienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAasl CKOpPOCTb) H
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUATIBHOU TOYKU OT BPEMEHU U UX
rpaduxu.

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOpPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnuentnoe  nBukeHue. J[BMKEHHE  MATEPUAIIBHOW  TOYKH IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
IBWKCHHE CHApsAIOB, LEMNHbIE, MIECTEPEHYATHIE W PEMEHHBIE INEPENAyH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenune naBwkeHUs Tena, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHuE TyTEH, TPACKTOPHl, CKOPOCTEW IBHKEHHUS 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 NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHUH
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCITIOJIb30BaHUE UG POBOIA TaOOpaTOPUN).

N3yuenue pBmXeHHs Tena, OpOIIEHHOTO Topu3oHTanbHO. IIpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3yueHne IBHKEHMSA Tella IO OKPY)KHOCTH C IIOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH Teproaa OOpallleHHs KOHMYECKOTO MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproTOHA 111 MatepraibHOM TOUYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

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

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT Treorpaduyeckod MmUpPOTHL. J[BHKeHHe
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Keruepa. [lepBas kocmMuyeckas CKOPOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koapdunuent tpenus. Cuina CONpOTUBICHUS TPU ABUKEHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO IBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CIITyTHUKOB.

Jemoncmpayuu.

HaGmronenue aBMKEHUS T€Jl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

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

CpaBHeHME  PaBHOJCHCTBYIOIIEH  MOPUIOKEHHBIX K  Tely CHI ¢
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAJACHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCMMOCTH BPEMEHHU JIBIKEHHS Opycka Io
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydeHnne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
NErKkuii OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. I[locTtymatenbHOe M BpamaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ycioBUl paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmiynibc MaTepruaibHOM TOYKHM, CUCTEMBI MaTepHaIbHbIX TOUEK. LleHTp Macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMITYJIbCAa B EHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANIbHBIE CWibl. lloTeHIManbHas >Heprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iiapa (BHYTpHU W BHE 1apa). Bropas
KOCMHUYECKasd CKOPOCTh. TpeThsi KOCMUUECKAS] CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI TEJl. 3AKOH COXPAaHECHUSI MEXaHUYECKON IHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHnue bepHyuM A WOEaTbHOM KUJIKOCTH KakK CIEACTBHE 3aKOHA
COXpPAaHEHUSI MEXaHUYECKON YHEPTUU.

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

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHne sHepruu Teia Mpu COBEPIICHUU PAOOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NOTEHUMAJIBHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenune nMmnyiibca Teia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOITHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KUHETUYECKOW SHEPTUM TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOI MeopUl.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH M TBEPABIX TEA U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THUX



Mozeneil. Macca u  pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTsa.
[ToctostnHass ABorajpo.

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

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

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
UjealbHOM Ta3e C TIOCTOSSHHBIM KOJHUYECTBOM BellecTBa. [ 'paduueckoe
npeJICTaBIEHNE U30ITPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEN
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABVMKCHUS €€ YaCTHII.

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

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO ABUKEHHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u uccnegoBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomol, npaKmuKym.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPAaBHOBECHS IMpU
TEIUIO0OMEHE MEX]Ty TOpsiueid U XOJI0THON BOIOH.

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro rmnporuecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHMe 1 BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJAMHAMUYECKON CHUCTEMbl KaK CPEJHUE 3HAUYCHMS BEJIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. (CamMOnpoW3BONIBHAS — pelaKcauus
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJAMHAMHMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpa)KEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJENN: HU3Kash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypsl. BelpakeHUe i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnueckue 1 HECTaTUYECKUE TTPOLIECCHI.

DOnemeHTapHasi pabota B TepMOAMHAMKKe. Beruncnenue paboTtsl o rpaduky
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cnocod  WM3MEHEHUs  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepiueHuss pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo TtemnoTel. Tenmno€MkocTh Tena. YAenbHas M MOJISIPHAs
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1 3aKk0H TepMoAMHAMUKU. BHyTpeHHsas odHeprusd. KomnmnuecTso
TEIUIOTBI W paboTa Kak  Mepbl HW3MEHEHHS  BHYTPEHHEW  DHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbI IPOXOAUT
eAMHCTBeHHAas aanabdara. AOCOMIOTHAS TeMIepaTypa.

Bropoii 3akOH TEPMOJMHAMUKHA JJIi HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJKHO TIepeaaTh TEIJIOTY OT O0Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoOGpaTuMoCcTh MPUPOIHBIX ITPOIIECCOB.

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

DKOJIOTHMYECKHE ACIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHUrareineil. TeroBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, NM3EIbHBIH M KapOIOpAaTOpHbI JBUraTeiau, napoBas TypOuHa,
IIOJIy4YEHNE CBEPXHM3KUX TEMIEpaTyp, YTHUIM3ALUsA «TEIUIOBBIX» OTXOIOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

BosnymiHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

HccnenoBanne nporecca OCTBIBAHMS BEILECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcaiusa. lcnapeHue W KumneHue. Y JielbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

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

Hedbopmanuu TBEpHOro tena. Pactsokenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimpeHrue. AHTAQPMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEPTrUU B (Pa30BBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

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

TexHuuecknue yCTPOMCTBA M TEXHOJOTMYECKHME IPOLECCHI:  JKUIKHE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Mojienn HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKESHUS.

N3mepenne moayns FOHra.

UccnenoBanne 3aBucuMOCTH jaedopMallid PE3UMHOBOro oOpasia  oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTtpu3auust Tell U €€ MpOsBIEHUA. OJJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsfaoB. I[IpoBOINHMKH, NOHAIEKTPUKA U TMOJYIPOBOJHHKHU.
DNEeMEHTapHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsja.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KymnoHa.

Dnektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HamnpspbkéaHocts  anekTpudeckoro  mosis.  [IpoOubit  3apsn.  JluHum
HAIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan anexrpocTaTuyecKoro mojst. CBsA3b HANPSKEHHOCTH TMOJS U Pa3HOCTHU
MOTEHIMANIOB Il  3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lose
PAaBHOMEpPHO 3apsKeHHOro mo o0béMy mapa. Ilome paBHOMEpHO 3apsKeHHOM
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOHMKH B 3IEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEILIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbsHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrmKeHue 3aps>KEHHOM YaCTULBI B OHOPOIHOM BJIEKTPUUECKOM IIOJIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3aPSKECHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

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

N3ydenne npoTekaHus TOKa B LEIMH, COJAEpXKAIlel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HaTIpsKEHUS) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CyleCcTBOBaHHS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixxenue U u DJ1C é.

3akon Oma [ yyacTKa IeTH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnemoBaTenpHOE, MapajlieIbHOE, CMEIIAHHOE COEAWHEHUE MPOBOIHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH /[xoyns—JleHua.

MONIHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOM 1enu. MOIIHOCTh MCTOYHHUKA TOKAa.
Kopotkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJITMETP, PEOCTAT, CYUETUUK IIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cuiibl TOKa U HAMPSDKEHUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HANpPSDKEHUS Ui PE3UCTOpA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COTPOTHUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOT0 CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTU CHJIBI TOKA OT COITPOTUBJICHUS MPU MMOCTOSHHOM
HaIPSKEHHUU.

[Tpsimoe m3mepenne DJ]C. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanne pa3HOCTH MOTEHIMATIOB MEXKAY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CUJIbI TOKA B IIEIIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsOKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pazHOCTH MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHMKA TOKA
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh CONPOTUBIEHUS METAIJIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTD
oJIynpoBOoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUA TOK B JJIEKTPOJIATAX. JIEKTPOJUTHYECKAS IUCCOLMALINS.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: TIa30pa3psiIHbIC
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYNPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snekrpoinusa.

N3mepenue 3apsiga 0JHOBAJICHTHOTIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
¢u3nuecknx BEIMYMH, TPOBEpPKa MPEIJIOKEHHBIX THMoTe3 (BbIOOpP U3 padoT,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUYECKUHM  SKCIECPHUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYILIECTBIIIETCS ¢ YYETOM COJEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypcaMu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, HaydHbId (DaKkT, rumnoresa, (pusmyeckas BeJIWYMHA, 3aKOH,



TEOpus, HAONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEPEHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. Tpuronomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUYECKOE TOXKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpebl,
yTUIM3aluss OHOOPraHMYECKOro TOIUIMBA JUJIi  BBIPAOOTKH  «TEIUJIOBOM» U
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JHUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILECTBA, MOJSpHAas Macca, IMOJy4eHHEe HAHOMAaTepHalioB, TEIUIOBbIE
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBa METAJUIOB, JIEKTPOJIUTUYECKAS AUCCOLIMALINS, TabBAHUKA, JIEKTPOHHAS
MUKPOCKOTHSI.

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

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JIpyrue), IBUTATEIb BHYTPEHHETO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHble JIAMIIbI, TOJYTIPOBOJHUKOBBIE TPUOOPHI, T'aJIbBAHUKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTtHoe 1oJie TPOBOJAHUKA C TOKOM (MPSAMOTO MPOBOJIHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHa.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKH, Iapa- U JHaMarHETUKH.



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

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

Kaptuna  nuHMIIT  MHAYKIMM ~ MAarHUTHOTO  MOJA  IOJOCOBOTO  H
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO MOJIsI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKYy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomacHumnan uHOYKYusL.

SIBiieHne DJIEKTPOMAarHUTHOM MHAYKUMM. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKUMU Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKUMU B NMPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH TOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAS
MeYb, COJICHOMU], 3al[UTa OT JIEKTPU3ALUU T MPHU JIBUKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

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



ITpasuno Jlenua.

[TaneHne MarauTa B aJlOMUHUEBOM (MEeIHOMN) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC cCaMOMHIYKIIMM OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne UHAYKIMU BUXPEBOTO MArHUTHOTO TIOJISI.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCaHUE (3aKOH COXPAHEHUS] MEXAaHUYECKON sHepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmntyna u (dasza kosjeOanuil. CBs3b aMIUTUTYAbl KOJEOAHWW HCXOIHOM
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wactora koneOanuid. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarmux Kojaebanusax. BeinyxeHHsle Konebanus. PezonaHnc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuyeckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuck KojebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaronux KojaeOaHuil 1 3aBUCUMOCTH IEPHOJIa CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHuWi rpy3a Ha MAacCUBHOW MPYXKHUHE C LEIbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

3aKOH COXpaHEHUS SHEPTUM P KOJIEOAHUAX I'Py3a Ha MPY>KUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



N3mepenue mnepuona CBOOOJHBIX KOJEOAHWH HUTSAHOTO M HIPYKHUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tea B X0O/€ KOJIEOaHUI Ha YIIPYTroM MOJIBECE.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIMTYbI 3aTyXaOMUX KOJIEOaHUM.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCAaTopa ¢ aMIUIMTYAON CUJIbl TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAUYCHHE CHJIbl TOKAa M HANpsDKEHUS TPU pasinyHOM (opme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycousianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpousBonctBo, mnepegadya U MOTpedIeHHE
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TUHUHU 3JIEKTpoNepeaay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOHBIX KOJI€OAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxarOUIUX JIEKTPOMATHUTHBIX KOJICOaHU.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U PUHLIUIT IEUCTBUSA TpaHchopmaropa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue 31eKTpOMarHiTHOIO pe30HaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
npojoJibHbIe BOJIHBL. llepuosa, CKOPOCTh paclpoCTpaHEHUs U JJIMHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnast opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTpPa)XXEHUE,  MPeJIOMJICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIus.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TeNEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEAUIIUHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiini MeXaHHIeCKUX BOJIH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHMIA.

HccnenoBaHnue  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpa’KeHHUE,
MpeIOMIICHHE, TTOISpu3aIus, udpakius, UHTephepeHITHs.

O6Hapy:xeHue nHHPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmonHEelHOE paclpoCTpaHEeHUE CBETa B OAHOPOIHOU cpene. JIyu csera.
To4yeyHbIli HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

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

Xona nyueit B mpusMme. [ucnepcusi cBera. CioxHBIA cocTaB 0enoro cBera.
[Ber.

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

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOM C(EepUYecKOr JUH3bI OT €€ T€OMETPUH U OTHOCHUTEIIBHOTO
I10Ka3aTelis IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMparoUUX U PACCEMBAIOIINX JIMH3AX U UX CUCTEMaX.

OnTuueckue nmpubopsl. Paszpemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOT€PEHTHBIX HWCTOYHHUKOB. IIpuMepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cseta. JudpaximoHHas peméTka. YcCiIoBHEe HAOIIOIACHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnuecknue yCTpOMCTBA W TEXHOJOTHMYECKHE MPOLECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HabmroneHre moiaHoro BHyTPEHHET0 OTpakeHusl. Moienb CBETOBOJA.

HccnenoBanne xXoxa CBETOBBIX NYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

UccnenoBanne 3aBucuMOCTH (DOKYCHOTO pAcCCTOSIHMSI OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

N3yuyenue nnTepdepeHnm 1a3epHoro U3ayuyeHus Ha IBYX IIETIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

'pannupl  NpUMEHMMOCTHM  KJIacCMYECKOM  MexaHuku.  [loctynatsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaa. lIpeoOpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHUe
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPTUs
ITOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJIOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUM  PEIATHUBUCTCKUX 4acTull (IO
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

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

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl ¢hoTodddexTa. YpaBHEeHUE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONIYI0O U aOCOMIOTHO OTpaKarollyrd mnoBepxHocTh). OmbiTer [1. H.
JleOenena.

BonnoBbie cBolicTBa yactuil. BonHbl ne bpoiins. JlnuHa BosiHb! ne bpound u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

Crneunduka uzmepennit B Mukpomupe. COOTHOIICHHS] HeonpeaenEéHHOCTeN
I'eiizenbepra.

TexHuuyeckre yCTpPONCTBA W TEXHOJIOTMYECKUE TPOIECCHI: CIEKTPOMETD,
dotornemMeHT, GOTONATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOJIUO/.

Jemoncmpayuu.

®dotor(pdeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIACTHHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCHUMOCTH  CONPOTUBICHUSA  MOJYNPOBOJAHUKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiuaoi [Inanka Ha ocHOBe nccienoBanus GoTodddhexTa.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOUO/ OT HAMPSIKEHHUS.

Tema 2. @usuxka amoma.

OneITEl MO HCCIENOBAHHUIO CTpOeHHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Toctynarsl bopa. U3nydyenue u norjoiienue (GOTOHOB MPH MEPEXOAe aToMa
C OJHOTO YPOBHSI DHEPTUU HA APYTrOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITbIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevyaToro cekTpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia supa. MaccoBoe
yucio sapa. M30tomnsl.

PannoakTuBHOCTh. Anb(da-pacnan. DJNEKTPOHHBIM W TO3UTPOHHBIN Oerta-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Msbl. EcrecTBeHHbid oH uznydenus. Jlozumerpus.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozasl perucTpaluyy U UCCIEI0BaHUS AIEMEHTAPHBIX YaCTHII.

dyHAaMEHTaJbHbIE B3aUMOJCUCTBUs. bapuoHBI, ME30HBI U JICNITOHBL.
[IpencraBnenne o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEPIHUsl.

EnunctBo pusndeckoit KapTHHBI MHPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: JO3UMETpP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (10 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHH. [IprUMEHUMOCTh 3aKOHOB (U3UKUA JJIsi OOBSICHEHUS MPUPOJbI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJAMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

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

Conneynas cucrema.

Connue. ConHeunasi akTUBHOCTb. McTounuk sHepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM MOCJIEA0BATEIbHOCTU. BHYTpeHHee CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranakTuk. Paguoranaktuku v kBazapbl. YEpHbBIE IBIPBI B sSApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYXKEHHBIM TIJIa30M C MCHOJIB30BAHHEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

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

Du3YeCKUH MPAKTHKYM.

CniocoOb1 n3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOJIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEPECHUN (DU3UIECKUX BEIIUMUYHUH.
OueHka rpaHul] HOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O600uIeHne 1 cucTeMaTU3alus COJAEpkKaHUS pa3liesoB Kypca «MexaHHukay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponr ¢u3ukm w  acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJOTUUYECKOM,
COLIMAJIBHOM U A3THUYECKOM cepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBLHOU,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
(duznueckoit Teopuu, poiib GU3MUECKONW TeOpur B (POPMUPOBAHUM MPEACTABICHUM
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kjacce
OCYLIECTBIISIETCS. ¢ YUYETOM COJIEPIKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcamH
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4HbIH (DakT, runoresa, (GuUMveckas BeIWUYMHA, 3aKOH,
Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEib, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoansle 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nogoOUS TPEYroJIbHHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuyueckue SIBICHUS B KUBOW NpuUpOE, KojieOaTelbHbIE
JIBVOKEHUS B JKUBOW IIPUPOJE, DKOJIOIMYECKUE PHUCKM IIPpU IPOU3BOJCTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JIMArHOCTMKA B MEIMIHMHE, ONTHYECKHE SBIECHUS B JKUBOU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEeJI, MEXaHU3Mbl OO0pa30BaHUS KPUCTANIMYECKONW PEIMIETKH, CIEKTPaJIbHBIHN
aHaIN3.

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

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUraTeNlb SJKoOU, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIMOHHAs Ie4b,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpHUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKOBas JUAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHKH, SIICPHAsI SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHUA.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA [TPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKJAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
Opra’Hu3anuy;

e YMEHHE B3aMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOILICHUE K T'OCYJAPCTBEHHBIM CHUMBOJIAM, JIOCTHXKEHUAM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHHBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKOMN HAyKe.

TPYAOBOI'0 BOCIIUTAHUA:



WHTEPEC K Pa3IUYHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peanru30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
00JacTH (UMK Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYUIECTBIICHUE JIEMCTBUI B OKPYXXAKOUIECH Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PUBHKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA
Bba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

OTIPENICTISATh METN NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH WX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIEHUBATH PUCKHU MOCJIEICTBHIA IEATEILHOCTH,
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUCH, KITFOYEBHIMHU MOHITHSIMUA U METOJaMU
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
COJIep>KaHMsl, TPUMEHEHHIO Pa3TUYHbIX METOJIOB IMO3HAHUS,

BJIaJE€Th BHJIAMM JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IMPOEKTOB B 00JIaCTH
buzuky;

BBISIBIIATh MPUUYUHHO-CJICJACTBEHHBIC CBSI3M W aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTDH, TPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TEPEHOCUTh 3HAaHUSA N0 (PHU3UKE B TNPAKTUUYECKYIO O00JacTh
KU3ZHEEATEIHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IeTh HABBIKAMU TMOJTYy4YeHUs MHPOpMalUu (PU3NYECKOTO COAECp>KaHUA
U3 HCTOYHHMKOB DPA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpPEeACTBA HWH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKaHMUS B PA3NHYHBIX (popmaTtax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOIIEHHE Ha Yypokax (U3MKKU U BO BHE-YpPOUHOU
NeSATENbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYaTbHON pabOThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JCUCTBUH C y4y€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)/I0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh II€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JIEUCTBUS MO €€ JAOCTHKEHHUIO: COCTaBISATh IUIaH
NEUCTBUH, pacnpeesiTh pojid ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXKAATh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJIa M KAXKIOTO y4aCTHHKA KOMaH[bl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE MPOEKTHI, OLIEHUBATh HJAEH C TMO3UIMH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJEHUE B PAa3IMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYLIECTBIIATh  IMO3HABATEIBHYIO JIE€ATEIIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH 1 MPEATIOYTCHHM;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TMpeiAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEILCHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAWIMH B 00JacTH
(Gu3UKHM, TOCTOSTHHO TOBBINIATH CBOW 0OpA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEISAM;

BJIAJ€Th HABBIKAMU I[IO3HABaTEIbHOM pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedJIeKCUU [JIsi OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHMBATh PUCKU U CBOCBPEMEHHO NPUHUMATH PELICHUA MO HX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTHOKH.

B mporecce AOCTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
dusuke Uil ypoBHS cpeAHero ooOmiero oOpa3oBaHUsS Yy  00ydarouImxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHUA,  BKJIIOYAIONIETO  CIHOCOOHOCTh  TOHMMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

CaMOpETyJTUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEICHUE, CIOCOOHOCTh AMaNTHUPOBATHCS K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 11U
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH CIOCOOHOCTh TMOHMMATh  AMOIMOHAJIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTh KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI



K koniy oOyuenuss B 10 knacce mpeaMeTHbIE pPe3ysibTaThbl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUM:

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOMH,
AKOJIOTHYECKOM, COLMANbHOM M OATUYECKOM cdepax AesTeIbHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTUYECKOM  (YHKIUN  (QuU3MUecKO TEeOopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKUA U TEPMOJUHAMUKHU, POJIb (PU3MUECKON TEOPUHU B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
npoLeccoB (sIBJIEHUMN): HHepLUHalbHAsg CcHCTeMa OTCYETa, abOCOJIIOTHO
TBEPAOE TENO, MaTepuajbHas TO4YKa, PABHOYCKOPEHHOE [IBU)KEHUE,
CBOOOJHOE majeHue, alOCONOTHO ymopyras jaedopmalus, aOCOIOTHO
yIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIro (KpUCTAJUIMYECKOT0) Tella, UeaJbHblid ra3, TOUYCUHBINA 3apsi,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

pasnuuath yCJIOBHS (TpaHUIbI, 00JacTH) MNPUMEHUMOCTU (HUINUECKUX
3aKOHOB, IMOHMMAaTh BCEOOIMMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMUYECKHE TMPOLECCHl U SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBsI3b PabOTHI CUJIBI C M3MEHEHHEM MEXaHHYECKOW JHEprud,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHUS UMIIYJIbCA U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOI'O TSATOTEHUS;

aAHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueM TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHENM KHHETUYECKOU
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACATIBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpaHEHHMsI PHEPIHM B TEIUIOBBIX MpPOIECcCax), TP ITOM HUCIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aQHAJU3UPOBATH U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCHOJb3Yys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAUMHAMUKH (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsja, 3aKOH KynoHna, MOTEHIINATBbHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Il ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTpUYECKOW Lenu, 3akoH Jlxoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI TEJI, CUIIa,
MOMEHT CHJIbl, JaBJICHUE, TMOTEHIMAIbHAs HHEpPrusi, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrusl B3aWMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEprus ynpyrol jgedopmanuyd MPYKUHBI, KOJIUYECTBO TEIIOTHI,
aOCcoJIIoTHasl Temreparypa Teja, paboTra B TEPMOAWHAMUKE, BHYTPEHHSS
SHEPrusl HJCAIBPHOTO OJHOATOMHOTO rasza, paboTa HIeallbHOTO Tasa,
OTHOCHUTEJIbHAasi BJIAXXHOCTh Bo3ayxa, KIIJI wuaeansHOro TEmiIoBOIO
JIBUTATEJS; DJIEKTPUUECKOE MOJIe, HAMPSHKEHHOCTD 3JIEKTPUYECKOTO MOJIs,
HanpsHKEHHOCTh TOJIST TOYEYHOT'O 3apsifla WIM 3apsHDKEHHOro Iapa B
BaKyyM€ W B JUDJICKTPUKE, MOTEHUMAT D3JIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTECHIMAJIOB,  DJJICKTPOABIIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKA, DJIEKTpUUYECKass €MKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHUBJICHHE Yy4yacTKa LIENU C IOCJIeI0BaTEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMUECKUX  SIBIICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTHUL[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE NBHKeHHE, nu(dy3us, ucrapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABICHHOCTD
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (DH3NYECKON BETUYMHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOIBI IO pe3ybTaTaM
HCCJICTIOBAHMS,;

MPOBOJUTh KOCBEHHBIC HM3MEPCHHS (U3UYCCKUX BEIMYHUH, TMPU OTOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTH OIBITHI IO MPOBEPKE MPEIITI0KECHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh PKCIIEPUMEHTAJILHYIO YCTAHOBKY, aHAJIM3UPOBATh
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

co0roIaTh TpaBwiia 0€30MacHOTO TPy/la pU MPOBEIACHUH HCCIIeTOBAaHUN
B paMKax y4eOHOTO DJKCINEpPUMEHTAa, MpPaKTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH M TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 33JaHHOWM W HESABHO 3aJaHHOM
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil Mojenu, OTBeyarollel TpeOOBaHUSAM 3aadu,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU MCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTYYEHHBIX PE3yJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErpallMd 3HAHUM U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
[IEMOYKY PACCYKJIEHUH C OTIOPOI Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1 OOBACHEHHS OCHOBHBIX
IPUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHl BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJECACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTENHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TMPOIECCAMH, C
MO3UIUHN PKOJOTHIECKON 0€30MacHOCTH, MPEACTABICHUI O palliOHATHBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH I JadbHEUIIETO pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3inyHble crocoObl padboThl ¢ MHpopMalueil (Hu3nIecKoro
CollepKaHUsI C MCIOJb30BAHMEM COBPEMEHHBIX HMH()POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHAJIM3UPOBATh  MOJYy4YaeMylo  HMH(OpManMi©O M  OLEHUBAaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC YMEHUS
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBITMIOJTHEHUS TPOCKTHBIX U yU4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIINbI B PEIIEHHE paccMaTpUBaeMOM TPOOIEMBbI;

NPOSIBIATh MOTHBALIMIO K Oyaymieil mpogecCuOHAIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xouny oOyuenust B 11 knacce mpenMeTHble pe3yJbTaThl Ha YIIIyOJIEHHOM
YpPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUMN:

NOHUMATh PpOJIb (U3UKK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKH B COBPEMEHHOW HAay4YHOH KapTHMHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATCIIbHOCTH YEJIIOBEKAa MW  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTHUH, 3HAYCHUE OMUCATEIbHOW, CHCTEeMATU3UPYIOIIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOANHAMUKH, CIICIUATBLHON TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponab GU3NIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
dusznueckor KapTUHE MHpa, MECTO (HU3MYECKOM KapTUHBI MUpa B 00IIEeM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Tea U
IPOLIECCOB  (SBJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE M  OJHOPOIHOE
MarHuTHOE TOJIsl, FTAPMOHUYECKHUE KOJIEOAHUs, MATEMAaTUUECKUN MasSTHHK,
UJCAIBHBIN TPY>KUHHBIM MAasITHUK, TAPMOHHYECKHE BOJIHBI, HUACAJIbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

paszinyath YyCJIOBHUS (TpaHULbI, 00JacTH) NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTtep (yHIAMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE IMPOILECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl DJJIEKTPOJAMHAMHUKUA H
CHEUUalbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHHUS
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
DNEKTPOMArHUTHOM  WHAYKUMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHMs] ~ CWJIbl  TOKa,  IMOCTYyJaThl  CIEUHUAIBbHONM  TEopuu
OTHOCHUTEJIBHOCTH DUHIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli U  BTOpod moctynatel bopa, mnpuHUUMI
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAJI0BOTO U MAacCOBOTO YMCENl M SHEPTrUU B SIACPHBIX PEAKIUSAX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SBJICHUS, HMCIOJIb3Yys BEIMYHHBI:
HANPsHDKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTATUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOT'O TIOJII, MarHUTHBIA MOTOK, cujia AMIepa, UHIYKTHUBHOCTbD,
AJIEKTPOJIBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOTO IOJIs
IOPOBOJIHUKA C TOKOM, PEISITUBUCTCKUM MMITyJIbC, IIOJHAs SHEprus,
SHEpPrusi MOKOsi CBOOOJHOM 4YacTULbl, PHEPIUs U HUMIYJIbC (POTOHA,
MacCcOBO€ YHCJIO U 3apsij s/ipa, SHEPTUs CBSI3U Apa;

OOBSICHATHL  OCOOEHHOCTHM  NPOTEKaHUs  (U3NYECKUX  SIBICHHI:
AJIEKTPOMArHUTHAsI MHAYKLUS, CAMOUHIYKIUS, PE30HAHC, HHTEphEpEeHLINs
BOJIH, Judpakuusi, JIuUCHepcus, IOJIHOE BHYTPEHHEE OTpaKeHUe,
dbotoanektpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacrabl
a1ep, TaMMa-u3iydyeHue sjep, (u3nyecKkue MNPUHIUNBI CIEKTPATbHOI'O
aHanu3a u paboThI Ja3epa;

ONpENENATh HaIpaBiI€HUE WHIAYKLIWHW MarHUTHOTO IIOJS NPOBOJHHKA C
TOKOM, cuiibl Amrnepa u cuisl JlopeHna;

CTPOUTH U300pakeHHe, CO3aBaeMOe INIOCKUM 3€pKajioM, TOHKOM JIMH30,
U PACCUUTHIBATH €70 XaPAKTEPUCTUKH;

OPUMEHATh OCHOBOIIOJIAralIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
OPOUCXOIAIIMX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEXIaJaKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, SBOJIIOIIMH 3BE3/ U BeeneHHol;
OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (DUKCHUPOBATH  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nuecKuX BEJIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTe  M3MEpPeHWH, JenaTb  BBIBOABI IO  pe3yibTaram
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJIUTE OTBITHI MO MPOBEPKE MPEJIOKEHHON THIIOTE3bI: MIIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUA;
co0roIaTh TpaBmiia 6€30MacHOTO Tpyla MpU MPOBEACHUH HCCIIET0BAaHUN
B pamMKax y4eOHOro DOKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYIOBaAHMS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3a/IaHHOM
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PAcYETHl HA OCHOBAHMM MMEIOLIUXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOyloulue NpUMEHEHUs 3HAHUNA U3
pa3HBIX pa3zenoB Kypca (QU3UKH, a TAaKKE WHTETpallM 3HAaHUN U3 IPYrUX
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBaTh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

UCMOJb30BaTh TEOPETUYECKUE 3HAHMUA [UIsI OOBSICHEHHS OCHOBHBIX
HOPUHIUIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

IOPUBOAMUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHaAJIM3UPOBATh M OLIEHHWBATh MOCJIEACTBUS OBITOBOM M MPOU3BOACTBEHHON
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
00IIIeCTBa;

MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMaluel (Hu3nIecKkoro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U TPEeAbsBICHUS y4eOHOW U
HAYy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALIUU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHGOpMAlNMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

MIPOSIBIISTH OpraHU3aIMOHHbIE u IO3HaBaTEJILHBIE yMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C KCIOJHEHHEM pa3IMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTY TPYIIIHI, PAIMOHATBLHO PACHPEACSITh ACATEIbHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

IIPOSIBJISATh MOTUBAIIMIO K OyayIiei npodecCHOHATbHONU NeATeIbHOCTH T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.
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OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznea 1. DJIEKTPOJINHAMUKA
bubmmoreka [{OK
1.1 M 14
ATHITTHOC Hoxe https://m.edso0.ru/7f41bf72
bu6moreka [IOK
1.2 1 1
IICKTPOMATHHTHAS HHAYKIHS 3 https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [IOK
21 Mexaruieckne kosebatis 10 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 htts://m.edsoo.ru/7fALbF72
MexaHW4ecKUe U JIEKTPOMArHuTHbHIC bubnuoreka [JOK
2.3 10 1
BOJIHBI https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
24 25 1
Onritia https://m.edsoo.ru/7f41bf72
Utoro no pazneny 60
Pazzea 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
bu6mmoreka [JOK
3.1 T 5 1
Octosst CTO https://m.edsoo.ru/7f41bf72
Wtoro mo pazneny 5
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Pa3zgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckymsipHO-BOTHOBOH Ayaiini3m 15 bubmiorexa LIOK
' PHyCKYIHP e https://m.edso0.ru/7f41bf72
bubmmoreka [{OK
4.2 o
HBHKa atoma ° https://m.edso0.ru/7f41bf72
43 ®u3MKa aTOMHOTO s/Ipa U 3JIEMEHTaPHBIX 5 bubnuoreka [JOK
' YaCTHII https://m.edso0.ru/7f41bf72
Wroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
A 12
5 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU httos://m.edsoo.ru/ 74172
Hroro mo pazgeny 12
Paznen 6. PU3HUYECKHAIN MPAKTUKYM
. bu6mmoreka [IOK
0.1 Dusirieckuit IPAKTHIYM 16 16 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 16
Pazgen 7. OBOBIIAIOLIIEE IOBTOPEHHUE
Cucremaruzanus 1 00001eHne
MIPEIMETHOTO COJCPKAHUS U OTbITa bubnnoreka [JOK
7.1 R 15
NESATETBHOCTH, PUOOPETEHHOTO TIPU https://m.edsoo.ru/7f41bf72
n3yueHuu kypca ¢pusuku 10 — 11 kmaccos
Utoro no pazneny 15
PesepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Kontposbusbie | IIpakTnueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl

1 ®duzrka — pyHIaMeHTaJIbHas HayKa O 1 bubnuorexa [JOK
npupoae https://lesson.edu.ru/03/10

9 Hayunb1ii MeTO1 MO3HAHUS U METOIbI 1 bubmorexa [IOK
nccaenoBaHus GU3NIECKUX SBICHUI https://lesson.edu.ru/03/10
DKCIIEPUMEHT U TEOPHUA B MPOIIECCE bubnuorexa [JOK

3 no3HaHus npupoapl. Habmonenne u 1 https://lesson.edu.ru/03/10
JKCIIEPUMEHT B QU3UKE

4 Crioco6bI H3MepeHns PU3MIECKNX 1 brbmotexa LIOK
T — https://lesson.edu.ru/03/10
AOCOIIIOTHAS K OTHOCHTEIIbHAS bu6mmoreka [JOK

5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1 https://lesson.edu.ru/03/10
BEJTUYMH
MopenupoBanue B ¢pusuke. Ponb u bubnunoreka [JOK

5 MecTo (PM3UKU B GOPMUPOBAHUHU 1 https://lesson.edu.ru/03/10
COBPEMEHHOM Hay4yHOU KapTUHBI MHPA,
B MPAKTUYECKON JCSITENLHOCTH JIOACH
Mexanndeckoe aBmkeHne. Cucrema bu6mmoreka [JOK

7 oTcuera. OTHOCUTENBHOCTD 1 https://lesson.edu.ru/03/10
MexaHudeckoro aBuxkeHusd. [Ipsamas u
oOpaTHast 3a/1a4ll MEXaHUKHU
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Pangnyc-BexkTop MarepranbHOM TOUKH,
€ro NPOEKLUHUH Ha OCU KOOpJAUHAT.

bubmuoreka [JOK
https://lesson.edu.ru/03/10

8 Tpaexropus. [lepememenue.
Ckopoctb. X mpoekuuu Ha ocu
KOOpAHMHAT
PaBHOMEpHOE NpAMOIMHENHOE bubnuorexa [JOK

9 nBuxenue. ['paduyeckoe onvcanue https://lesson.edu.ru/03/10
PaBHOMEPHOTO MPSIMOJTMHEHHOTO
TIBYKEHUS

10 Crio)KeHme TIepeMeIeHIH 1 fg@”OTeKa HOK
ckopocTeil. Pemrenue 3amau ps://lesson.edu.ru/03/10
HepaBHOMepHOE 1BMKEHME. bubnuoreka [IOK

1 MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE. https://lesson.edu.ru/03/10
[IpsimonrHENHOE TBUKEHUE C
MIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanme bubmuorexa [JOK

12 MPSMOJIMHERHOTO JBUKEHUS C https://lesson.edu.ru/03/10
IIOCTOSTHHBIM YCKOPEHUEM
CBoOoaHoe majieHre. Y CKoOpeHue bu6mmoreka [JOK

13 CBOOOHOTO ITaJIEHU. 3aBUCUMOCTD https://lesson.edu.ru/03/10
KOOpAMHAT, CKOPOCTH, YCKOPEHHSI OT
BPEMEHHU U UX Irpaduku

14 JIBr>xkeHue Telia, OpOIIeHHOTO MO E:tl@I‘HOTeKa HOK
YIJIOM K TOPH3OHTY ps://lesson.edu.ru/03/10
KpuBonuHeliHOE BUXKEHUE. bubnuoreka [IOK

15 JIBUKEHME [0 OKPYXHOCTH. YTJIOBas U https://lesson.edu.ru/03/10

JIMHEWHas cKopocTs. Ilepuon u
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yactota. LleHTpocTpemMuTesbHoe U
MI0JIHOE YCKOPEHUE

KonTtposnsHas paboTa o teme

bu6mmoreka [{OK

16 "KHeMaTHKA" https://lesson.edu.ru/03/10
[TepBriif 3axoH HproToHA. bubnuorexa [JOK

17 HNuepumanbHble CHCTEMBI OTCUETA. https://lesson.edu.ru/03/10
[Tpunnun oTHOCUTENBHOCTH ["anumest.
HeuneprinansHbie CUCTEMBI OTCUETA

18 Cuna. PaBHoeifcTByIOmAs CHIIa. brbmotexa LIOK
Bropoit 3akon Hetotona. Macca https://lesson.edu.ru/03/10
B3aumopericteue Ten. Tpetnii 3akoH bubnmorexa LIOK

19 HeloToHa https://lesson.edu.ru/03/10
[IpuHIUIT Cynepno3uiuu CUll. bubmuorexa [JOK

20 Pemenne 3a1a4 Ha mpuMeHeHHE https://lesson.edu.ru/03/10
3akoHOB HproTOHA
3aKOH BCEMHUPHOTO TATOTCHUSI. bubnuorexa [JOK

21 DKBUBAJICHTHOCTh TPABUTALIMOHHON U https://lesson.edu.ru/03/10
WHEPTHOW MacChl

29 Cuia TSKeCTu U yCKOPEHUe brbmorexa [IOK
CBOBOIHOTO MAICHHS https://lesson.edu.ru/03/10
JIBr>keHre HeOECHBIX TEI U UX bubmuoreka [JOK

23 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas https://lesson.edu.ru/03/10
KOCMHYECKasi CKOPOCTb. 3aKOHBI
Kemnnepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnunoreka [JOK

TCIIa
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https://lesson.edu.ru/03/10

Cuna tpenus. [Ipupona u BUsbl cui

bub6mmoreka [{OK

25 TpeHus. [IBUKEHUE B KUAKOCTH U rase https://lesson.edu.ru/03/10
C y4€TOM CHUJIBI COIIPOTUBIICHUS CPEIbI
2% Jasnenue. I'mapocTaTiyeckoe brbmorexa LIOK
nasienue. Cria ApxiMesna https://lesson.edu.ru/03/10
AOCOJIFOTHO TBEPJIOE TEJIO. bubnuoreka [JOK
27 [ToctynarenbHOE M BpamaTeibHOE https://lesson.edu.ru/03/10
JBIKEHHUE TBEPJIOTO Teya
9 MOMEHT CHUJIbI OTHOCHTEJIBHO OCH brbmiorexa LIOK
8 pparenns. [l1edo cumbt https://lesson.edu.ru/03/10
CroxxeHue cuil, NPUIOKEHHBIX K bubmuorexa [JOK
29 TBEpAOMY Teny. LleHTp TsxecTu Tena. https://lesson.edu.ru/03/10
YcnoBus paBHOBECHSI TBEPJIOTO TEJA.
Bunasl paBHoBecHs
bu6mmoreka [JOK
30 Peurenne 3anau https://lesson.edu.ru/03/10
31 KounTponbnas pabora o teme brbmorexa [IOK
" Tunamuka. CTaTHKA TBEPIOTO Tena" https://lesson.edu.ru/03/10
Nmnynbc MmaTepraibHOM TOUKH, bubnuoreka [IOK
32 CHCTEMBI MaTepHUaIbHbIX TOUEK. LleHTp https://lesson.edu.ru/03/10
Macc CUCTEMbl MaT€pUATbHBIX TOUEK.
Teopema 0 ABMKEHUU LEHTPA Macc
33 NmMnynbe cuiibl 1 U3MEHEHUE bubnuorexa LIOK

HUMITyJIbCa TCJIA. 3akoH COXpaHCHUA

https://lesson.edu.ru/03/10
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HUMITYyJIbCa. PeaktuBHOE JABHXKCHHUC

MoMeHT uMIrysibca MaTepUAILHON
To4ku. [IpencraBienne o coxpaHeHUn

bubmuoreka [JOK
https://lesson.edu.ru/03/10

34 MOMEHTA UMITYJIbCA B IIEHTPAIBbHBIX
TOJISAX
bu6mmoreka [{OK
35 Pemenue 3ana4 https://lesson.edu.ru/03/10
PaboTa cuibl Ha MajIOM U Ha KOHEYHOM bubnuorexa [JOK
36 nepemeneHuu. ['padpuueckoe https://lesson.edu.ru/03/10
MPEACTaBICHUE PaOOThI CUJIBI.
MOIIHOCTh CHIIBI
Kunernueckas sneprus. Teopema 00 bubnuoreka [IOK
37 W3MEHEHUH KHHETHYECKOW SHEPTHH https://lesson.edu.ru/03/10
MaTepuaabHON TOUKHU
TloTeHnmanprHBIE U HETOTEHIIMATILHEIE bu6mmoreka [IOK
38 cuibl. [ToTeHManpHas SHEPTHSL. https://lesson.edu.ru/03/10
Bropas kocMuueckasi CKOpoCTh
TpeTbst KocMHuuecKas CKOpocThb. CBA3b bubmuoreka [JOK
paboTHl HEMTOTEHITUATBHBIX CHIT C https://lesson.edu.ru/03/10
39 M3MEHEHHEM MEXaHUYECKON dHEPTUHU
CUCTEMBI TeJ. 3aKOH COXPAaHEHUS
MEXaHUYECKOU dHEepruu
Yrpyrue u Heylpyrue CTOJIKHOBECHHUS. bubnuoreka [IOK
40 VYpaBuenue bepuynnu st uaeanbHoOU https://lesson.edu.ru/03/10
AKUJTKOCTH
41 KonTponpHas pabota o Teme "3aKoHsbI bubnnorexa LIOK

COXpaHEHUs B MeXaHUKe"

https://lesson.edu.ru/03/10
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Pa3BuTune npenacraBieHuii 0 npupoie
Ter10Thl. OCHOBHEIE TOJIOKEHUS

bubmuoreka [JOK
https://lesson.edu.ru/03/10

42
MKT. duddysus. bpoyHosckoe
JBUKEHUE
CrpoeHune ra3000pa3HbIX, )KHJIKAX H bubnuorexa [JOK
43 TBEPABIX TEJN. XapakTep JABUKEHUS U https://lesson.edu.ru/03/10
B3aMMOJICHCTBUS YACTHUI] BEI[ECTBA
Macca u pazMepsl MOJIEKYIT (AaTOMOB). bubnuoreka [JOK
44 KonunuecTtBo BemecTBa. [locrosnnas https://lesson.edu.ru/03/10
ABoraapo
45 Temmneparypa. TemnoBoe paBHOBECHE. brbmiorexa LIOK
[llkana [embcus https://lesson.edu.ru/03/10
bu6mmoreka [IOK
46 Pemrenne 3anau https://lesson.edu.ru/03/10
bu6mmoreka [IOK
47 WneanpHblii ras. ['a3oBbie 3aKOHBI https://lesson.edu.ru/03/10
48 VYpaBuenue MenpaeneeBa-Knanelpona. brbmorexa [IOK
Pemenue 3axay https://lesson.edu.ru/03/10
49 AbcoumoTHas TeMieparypa. 3aKkoH bubnuorexa LIOK
JlanbToHa https://lesson.edu.ru/03/10
50 W3omporieccsl B uaeanbHOM rase ¢ brbmiorexa [IOK
MOCTOSTHHBIM KOJIMYECTBOM BEIECTBA https://lesson.edu.ru/03/10
I'paduueckoe npeacraBieHue bubnuoreka [IOK
51 M30TIPOIIECCOB: U30TEpMa, U30X0Pa, https://lesson.edu.ru/03/10

nuzobapa
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bubmuoreka [JOK

52 Ocuosroe ypaBaenne MKT https://lesson.edu.ru/03/10
bub6mmoreka [{OK

53 Pemenne 3anau https://lesson.edu.ru/03/10
CBs13b aOCOTIOTHOM TEMIIEPATYPHI bubnuorexa [JOK
TEPMOJIMHAMUYECKON CUCTEMBI CO https://lesson.edu.ru/03/10

o4 CpeIHeN KHHEeTHYECKOM IHepruen
MOCTYIMATEIHFHOTO TEIJIOBOTO
JIBIDKEHUS €€ YaCTHIL

- OGOOIIeHNE U CHCTEMATH3aIHS fg@”OTeKa HOK
3Hauwui mo teme "OcuoBel MKT" ps://lesson.edu.ru/03/10
KoHTponbHas paboTa o Teme brbmotexa LIOK

56 "Ocrossr MKT" https://lesson.edu.ru/03/10
TepMoauHaMuyeckasi cuctema. bu6moreka [IOK
3aganue BHeIHUX ycnoBui juist T/ https://lesson.edu.ru/03/10
cucTeMbl. BHenHre 1 BHYTpEHHNE

57 napametpsl. [Tapamerpsr T]] cuctemsr
KaK CpeIHUE 3HAYCHUS BEJIUYHH,
OIIMCHIBAIOIINX €€ Ha
MHUKPOCKOTIMYECKOM yYPOBHE
Hynesoe Hauasio TepMOIMHAMUKH. bu6mmoreka [JOK

58 CamonpousBosibHas penakcauus T[] https://lesson.edu.ru/03/10
CUCTEMBI K TEIJIOBOMY PAaBHOBECHUIO
Mopaens naeanbHOTO raza B bu6mmoreka [JOK

59 TepMOJAUHAMUKE. Y CIOBUS https://lesson.edu.ru/03/10

NPpUMCHUMOCTHU 3TOM MOJAEIH
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VYpaBHenue MeHneneesa-Kiamnelpona

bubmuoreka [JOK

60 U BBIpKEHUE I BHYTPEHHEH https://lesson.edu.ru/03/10
SHEPTUH
BeIpaxenue 11 BHyTpEHHEN SHEPrUn bubnuorexa [JOK

61 OJHOATOMHOTO HJeaJIbHOI'O I'a3a. https://lesson.edu.ru/03/10
KBasucrarnueckue u HeCTaTHYECKUE
MIPOLIECCHI
DneMeHTapHas padoTa B bubnuoreka [JOK

62 TepMoIMHaMuKe. Beruncnenue paboTsl https://lesson.edu.ru/03/10
o rpaduky mporecca Ha PV-

TuarpaMme
Tennonepenaya kak croco6 bubmuorexa [JOK

63 W3MCHECHHS BHyTpeHHeH sHeprun T/1 https://lesson.edu.ru/03/10
CUCTEMBI 0€3 COBEpIICHUS PaOOThI

64 KoHBEeKIHs, TEIIONPOBOIHOCTb, E;IE:T/C:Z:joanLiSuKru/oza/lo
W3JIy4eHUE : =
KonnuecTBo TemnoTel. TennoéMKoCcTh bubnuoreka [JOK

65 Tena. YIeapHas U MoJIsipHas https://lesson.edu.ru/03/10
TEIJIOEMKOCTH BEUIECTBA. Y JeJIbHAs
TEIJIOTa CTOPAHMS TOILJIMBA

66 Pacuér xonuuecTBa TEIOTHI ITpU ]s:tlgzl;/(:::ianljdouﬁu/o.%/lo
TerJionepeaaye : —

67 [Tonsarue 06 anrabaTHOM TIpoIIecce. BH6H.HOTeKa HOK
[IepBrIil 3aKOH TEPMOAUHAMUKHU https://lesson.edu.ru/03/10
KonnuectBo TemnoTs! ¥ paboTa Kak bubnuoreka [IOK

68 Mepbl U3MEHEHNS BHYTPEHHEN SHEPTUH https://lesson.edu.ru/03/10

T]I cuctemsl
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BTopoii 3aKOH TEpMOAMHAMUKY IS
PAaBHOBECHBIX M HEPABHOBECHBIX

bubmuoreka [JOK
https://lesson.edu.ru/03/10

69
nporeccoB. HeoOpaTtumocthb
MIPUPOIHBIX MTPOIIECCOB

70 [TpuHIUITBI AEHCTBUS TEMIOBBIX E;I@I.HOTeKa LHOK
wmanmis, KIIJT ps://lesson.edu.ru/03/10

71 MaxkcumanbHoe 3HaueHue KIT. [ukn E:t@IiHOTeKa LOK
KapHo ps://lesson.edu.ru/03/10

bu6mmoreka [IOK

72 Pemenne 3anaq https://lesson.edu.ru/03/10
DKOJIOTHYECKUE aCTIEKThI bubnuorexa [JOK

73 HUCIIOJIL30BaHUS TEIJIOBBIX IBUTaTENEH. https://lesson.edu.ru/03/10
TermoBoe 3arpsi3HEHUE OKPYKAOIIEH
cpebl

bu6mmoreka [IOK

74 Pemenne 3anau https://lesson.edu.ru/03/10
O000111eHNE U CUCTEMATU3 AL bu6mmoreka [JOK

75 3HaHu# 1o TeMe ""TepmMouHaMuKa. https://lesson.edu.ru/03/10
TennoBeie MalIUHBL"
KonTtponbHas padoTa o teme bubnunoreka [JOK

76 "TepmoauHamuka. TeraoBbie https://lesson.edu.ru/03/10
MaIIuHBI"
[TapooOpazoBanue 1 KOHIEHCAITHSI. bubnunoreka [JOK

77 Ucnapenue u kunenue. Y aenpHas https://lesson.edu.ru/03/10
TEIUIOTa MapooOpa3oBaHUs

78 HacsliieHHbie 1 HEHACHIIICHHBIE TTaphI. bubmuoreka [JOK
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KagecTBeHHas 3aBUCHMOCTD
IUIOTHOCTHU M JIJaBJICHHUS HACBIIICHHOIO
rapa oT TeMIIepaTyphl, UX
HE3aBUCUMOCTh OT 00bEMA
HACBIIIIEHHOTO Tapa. 3aBUCUMOCTh
TEMIIEpaTyphbl KATICHHS OT JaBJICHUS B
JKUIKOCTH

https://lesson.edu.ru/03/10

Braxxnocts Bo3ztyxa. AGCOIIOTHAS U

bubmmoreka [{OK

7 OTHOCHTEIIbHAS BIaKHOCTD https://lesson.edu.ru/03/10
bu6moreka [IOK

80 Pemenne 3ayaq https://lesson.edu.ru/03/10
Trépnoe Teno. Kpucramnmueckue u bubnuorexa [JOK

81 amopdHbIe Tena. AHU30TPOITHS https://lesson.edu.ru/03/10
CBOMCTB KpPHUCTAJJIOB
[naBnenue U KpUCTATUIU3ALMSL. bubmuorexa [JOK

82 VY aenpHas TemioTa MJIaBJICHHUSL. https://lesson.edu.ru/03/10
CyOnumariust
Jedbopmaruu TBEpAOTO TENA. bubnmuoreka [JOK

83 Pactsoxenue u cxxatrne. CaBur. https://lesson.edu.ru/03/10
Monayns FOunra. [Ipeaen ynpyrux
nedopmanui
TermoBoe pacuimpeHue KUIKOCTeN 1 bubnunoreka [JOK

84 TBEPABIX TEJI. AHTAPMOHU3M TEIMIOBBIX https://lesson.edu.ru/03/10
KoJieOaHUi YacTHUIl BEIIeCTBa

85 [IpeoOpazoBanue sHEpruu B Ha30BBIX EH6H‘HOTGKa HOK
Mepexomax ttps://lesson.edu.ru/03/10

86 YpaBHEHHE TEIUIOBOTO OamaHca bubnmoreka [JOK
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https://lesson.edu.ru/03/10

bub6mmoreka [{OK

87 Pemenue 3ana4 https://lesson.edu.ru/03/10
[ToBepXHOCTHOE HATSKEHUE. bubnuorexa [JOK

88 Kanwmisapueie snenus. JlaBineHue nox https://lesson.edu.ru/03/10
HCKPUBJIEHHON TIOBEPXHOCTHIO
*)unkoctu. @opmyna Jlamnaca
O06o01enre U cucTeMaTu3arus bubnuorexa [JOK

89 3HaHMM 10 TeMe "ArperaTHbie https://lesson.edu.ru/03/10
cocTosiHus BemiecTBa. Pa3oBbie
nepexonl”
KounTponbnas paborta o teme bubnuoreka [IOK

90 "ArperatHble COCTOSIHHSI BEIICCTRA. https://lesson.edu.ru/03/10
®dazoBbIe Iepexoab"
DIIeKTpU3aus Tell U €€ MPOSBICHUS. bubmuorexa [JOK

o1 DIeKTpUYeCcKuil 3apsa. /[Ba Buaa https://lesson.edu.ru/03/10
ANEKTpUYECcKUX 3apsaaoB. [IpoBoaHuKH,
JTUDJIEKTPUKHU U TIOTYIPOBOJHUKU
DJIeMEHTapHbIN ANEKTPUUECKUI 3apsijl. bubnuoreka [JOK

92 3aKOH COXpaHEHUS AIEKTPUUECKOTO https://lesson.edu.ru/03/10
3apsiaa

03 BsaumoneiictBue 3apsinoB. Toueunbie ]r?tI/tI6H-HOT6Ka HOK
sapsiter. 3akon Kymona ps://lesson.edu.ru/03/10

bu6mmoreka [JOK
94 Pemenue 3ana4 https://lesson.edu.ru/03/10
95 Onexrpuueckoe nojie. Ero aelicteue Ha bubnuoreka [IOK
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QJICKTPUYCCKHUC 3aps/ibl

https://lesson.edu.ru/03/10

Hanpssk€HHOCTB 2IEKTPUYECKOTrO
noJist. [IpoGubIit 3apsan. Jlnanu

bub6mmoreka [{OK
https://lesson.edu.ru/03/10

96 HaANPSHKEHHOCTHU DIIEKTPUIECKOTO
nojsi. OMHOPOIHOE AIIEKTPUUECKOE
rnoJje
[TorenmaabHOCTD bubmmoreka [{OK

97 3IEKTPOCTATUYECKOTO NOJIsl. Pa3HOCTH https://lesson.edu.ru/03/10
MOTEHIIMAJIOB M HAMPSKEHNE
[ToTenumanpHas 3Heprus 3apsia B bubnuoreka [IOK

98 AJIEKTPOCTATHYECKOM IIOJIE. https://lesson.edu.ru/03/10
[Torenuman 3MeKTpOCTaTUYECKOTO
OISt
CBs3b HANPSHKEHHOCTH OIS U bubmuorexa [JOK

99 Pa3HOCTHU MOTEHITUAJIOB JIJIs https://lesson.edu.ru/03/10
AJIEKTPOCTATUYECKOTO TOJISI

00 | P DOy e eduru/03/1
AJIEKTPUYECKUX TOJIEH - -

bu6mmoreka [JOK

101 Pemenne 3anau https://lesson.edu.ru/03/10

102 ITone Toueunoro 3apsaa. [lome BH6H.HOTeKa HOK
PABHOMEPHO 3apsKEHHOM chephi https://lesson.edu.ru/03/10
ITone paBHOMEPHO 3apsKEHHOTO 110 bubnuoreka [IOK

103 00bEéMy mapa. [Tone paBHOMEpHO https://lesson.edu.ru/03/10
3apsKEHHON OECKOHEUHOM MII0CKOCTH

104 [IpoBOAHUKH B 31EKTPOCTATHYECKOM bu6mmoreka [JOK
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mojie. YCiaoBue PaBHOBCCHUA 3apA10B

https://lesson.edu.ru/03/10

I[I/IBJICKTPI/IKI/I " IIOJYIIPOBOAHHUKHU B

bub6mmoreka [{OK

105 )
MEKTPOCTATHHECKOM TTOJIe https://lesson.edu.ru/03/10
Konpnencarop. D1nekTpoéMKOCTh bubnuorexa [JOK

106 KOHJICHCATOpa. DIEKTPOEMKOCTh https://lesson.edu.ru/03/10
TJIOCKOTO KOHCHCATOPA

107 [MapannensHOe coeIMHEHHE brbmotexa LIOK
KOH/ICHCATOPOB https://lesson.edu.ru/03/10

108 [MocenoBaTeIbHOE COSINHEHUE bu6mmoreka [IOK
KOH/IEHCATOPOB https://lesson.edu.ru/03/10

bu6mmoreka [IOK

109 DOHeprus 3apsHKeHHOTO0 KOHAEHCaTopa https://lesson.edu.ru/03/10

bu6mmoreka [IOK

110 Pemrenne 3amau https://lesson.edu.ru/03/10

111 JIBro>keHue 3apsiKEHHOM YacTHUIIbl B but6miorexa [OK
OJTHOPOJIHOM 3JICKTPHYECKOM TI0JIe https://lesson.edu.ru/03/10

bubnuoreka [JOK

112 Pemenne 3anau https://lesson.edu.ru/03/10
O00011IeHNE U CUCTEMATHU3ALIUS bu6mmoreka [JOK

113 3HAHMUU 10 TeMe "DIIEKTPUUECKOE https://lesson.edu.ru/03/10
none"

114 KonTponbHas paborta o teme bub6morexa [OK

"Onexrpuueckoe noie"”

https://lesson.edu.ru/03/10
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Cuia toka. [locTtossHHBII TOK. Y CII0OBUSI

bubmuoreka [JOK

115 CYILIECTBOBAHUS IIOCTOSHHOTO https://lesson.edu.ru/03/10
MEKTPUIECKOTO TOKA
bubmmoreka [{OK
116 Wcrounuku Toka. Hanpsoxenue u 9/1C https://lesson.edu.ru/03/10
117 3axkon OMa JUIsl yJacTKa IeTH. brbmotexa LIOK
DIEKTPUUECKOE CONPOTUBIICHUE https://lesson.edu.ru/03/10
3aBUCUMOCTb COITPOTUBJICHUSI bubnuorexa [JOK
118 OJHOPOJTHOTO MPOBOJIHUKA OT €r0 https://lesson.edu.ru/03/10
JUTMHBI ¥ TIOMIA/IA TOTICPEIHOTO
CCUYCHUS
119 VY ienbpHOe CONPOTHBIIEHHE BEIIECTBA. bubmmorexa IIOK
Pelrrenne 3anayu https://lesson.edu.ru/03/10
120 ITocneoBaTenbHOE, MapaIETbHOE, bubmoreka [IOK
CMEIIAHHOE COeIMHEHNE MTPOBOTHUKOB https://lesson.edu.ru/03/10
191 Pacuér pa3BeTBIEHHBIX HIEKTPUUECKIX Bubnmorexa IOK
neneit. [Tpasmia Kupxroba https://lesson.edu.ru/03/10
bubmuoreka [JOK
122 Pemenne 3ana4 https://lesson.edu.ru/03/10
123 PaboTa s1eKTpruyecKoro Toka. 3aKoH Bubnmorexa IOK
Tlxoyns —Jlenna https://lesson.edu.ru/03/10
bu6mmoreka [JOK
124 Pemenue 3amau

https://lesson.edu.ru/03/10
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MOILIHOCTD 3JIEKTPUYECKOTO TOKA.

bubmuoreka [JOK

125 TemnoBast MOIITHOCTh, BRIACIICMAs Ha https://lesson.edu.ru/03/10
pesucrope
bubmmoreka [{OK
126 Pemenne 3anau https://lesson.edu.ru/03/10
127 O/1C u BHyTpeHHEE CONPOTUBIICHNE bubnuorexa LIOK
HCTOYHHKA TOKA https://lesson.edu.ru/03/10
198 3axon Oma Ju1sl HOMHOM (3aMKHYTO#) brbmotexa LIOK
MEKTPHYECKO HierH https://lesson.edu.ru/03/10
bu6mmoreka [JOK
129 Pemenne 3amau https://lesson.edu.ru/03/10
bu6mmoreka [IOK
130 MoIIHOCTh HCTOYHHMKA TOKA https://lesson.edu.ru/03/10
bu6mmoreka [IOK
131 Kopotkoe 3ampikanme https://lesson.edu.ru/03/10
132 KonnaeHncarop B 11enu NOCTOSTHHOTO brbmotexa LIOK
ToKa https://lesson.edu.ru/03/10
bubmuoreka [JOK
133 Pemenne 3anau https://lesson.edu.ru/03/10
134 Pemenne 3amau no teme "IlocTosTHHBII bubmorexa IIOK
MeKTpHHeCKHii TOK" https://lesson.edu.ru/03/10
135 Pemenue 3agau no reme "llocTosiHHBIN bubmuoreka [JOK

ANEKTPUUECKUH TOK"
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https://lesson.edu.ru/03/10

Pemenue 3amag mo reme "TlocTosSHHBIH

bub6mmoreka [{OK

136 SIEKTPHICCKHH TOK" https://lesson.edu.ru/03/10
O06o01IeHre U CHCTeMAaTH3aINS bubnmoreka [JOK

137 3HaHui o Teme "TlocTosTHHBII https://lesson.edu.ru/03/10
ANEKTPUIECKUHN TOK"

138 KonTponbHas paboTa ro Teme brbmiorexa LIOK
"TToCTOSHHBIH SMeKTpHHueCcKHii TOK" https://lesson.edu.ru/03/10
DneKTpruYecKas MpOBOJIUMOCTh bubnuorexa [JOK

139 Pa3IUYHBIX BEMIECTB. DIICKTPUICCKHIMA https://lesson.edu.ru/03/10
TOK B MeTaiuiax. CBepXIpoOBOIUMOCTh
DJIEKTPUYECKHUI TOK B paCTBOpax U bubmuorexa [JOK

140 pacriaBax 3JeKTPOJIUTOB. 3aKOHBI https://lesson.edu.ru/03/10
®dapazes 1S AIEKTPOIU3a

bu6mmoreka [IOK

141 DnexTpuueckuil Tok B razax. [lnazma https://lesson.edu.ru/03/10

142 DIEKTPUYECKUN TOK B BAKyyMe. brbmorexa [IOK
Bakyymubie npuOopbl https://lesson.edu.ru/03/10
DNEeKTPUYECKUI TOK B brbmorexa [IOK

143 MOJTYTIPOBOTHAKAX https://lesson.edu.ru/03/10

bu6mmoreka [JOK

144 HosynpoBo AHHKOBBIE MPUOOPE https://lesson.edu.ru/03/10

145 DU3NYECKU TPAKTUKYM I10 TEME bubnunoreka [JOK

"M3mMepeHune CUIIbl TOKA U HATIPSKEHUS
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B LI€NIM IOCTOSTHHOTO TOKA MpHU
MTOMOIIIM aHAJIOTOBBIX M HU(POBBIX
M3MEpUTENbHBIX TPUOOPOB" UIU
"3HaKOMCTBO C IIH(PPOBOI
nabopatopueii o ¢pusuke. [pumepsr
M3MEepeHUs: (PU3NIECKUX BEITHUUH TPH
MTOMOIIY KOMITbIOTEPHBIX JaTYUKOB"

https://lesson.edu.ru/03/10

146

®uU3NYEeCKU IPAKTUKYM I10 TEME
"N3y4ueHre HepaBHOMEPHOTO
JBUKEHUS C LIEJbIO ONPEIEICHMS
MTHOBEHHOM ckopocTh”

bubmmoreka [{OK
https://lesson.edu.ru/03/10

147

®u3NYeCcKUil IPAKTUKYM IO TEME
"N3mepenue yCKOpeHHUs IpH
MPSMOJIMHENHOM PAaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOM IIoCcKOoCcTH"
nin "ccnenosanue 3aBUCUMOCTH
IIYTH OT BPEMEHH NpHU
PaBHOYCKOPEHHOM JIBMOKEHUU"

bu6moreka [IOK
https://lesson.edu.ru/03/10

148

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenune ycKopeHusi CBOOOHOTO
nagenus" win "M3ydenue nBUKEHUS
Tesa, OPOIIEHHOTO TOPU30HTAIILHO"

bu6mmoreka [JOK
https://lesson.edu.ru/03/10

149

Ou3nyecKuil MPakTUKyM 10 TEME
"N3yueHue IBUKEHUS TeJa 10
OKPY>KHOCTH C IMIOCTOSIHHOH 1O
MOJYJIIO CKOPOCTBIO" MK

"HCCJ’IGI{OB&HI/IC 3aBUCHUMOCTH II€pUOaa
O6paH_leHI/I$[ KOHHYCCKOI'O MassTHHUKA OT

€ro napaMmeTrpos"”

bubmuoreka [JOK
https://lesson.edu.ru/03/10
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150

Du3N4EeCKUN IIPAKTUKYM 110 TEME
"U3mepeHue paBHOACUCTBYIOIIEH
CHWJIBI IIPU JABMXKEHUU OpycKa 1o
HaKJIOHHOM TJIOCKOCTH" WK
"[IpoBepka runoTessbl 0
HE3aBUCUMOCTHU BPEMEHU JBMXKECHUS
Opycka 1o HaKJIOHHOM MIOCKOCTH Ha
3a/IaHHO€ PACCTOSIHUE OT €ro Macchl”

bubmuoreka [JOK
https://lesson.edu.ru/03/10

151

®uU3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH CHIT
YIIPYrOCTH, BOSHUKAIOUINX B MPYKHHE
U PE3NHOBOM 00pasIle, OT UX
nepopmanun” nmm "M3yuenue
JBYDKEHUST CHCTEMBI TeJI, CBA3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JErKHUil
6moK"

bubmmoreka [IOK
https://lesson.edu.ru/03/10

152

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue korhduirieHTa TpeHus mno
BEJIMYMHE YIII0BOTO KO3 PHUIIHCHTA
3aBucumoctu Frp(N)" nimun
"UccnenoBanue OBMKEHUS OpycKa 1Mo
HAKJIOHHOM TUIOCKOCTH C TIEPEMEHHBIM
ko3 durmenToM TpeHus" uiIu
"N3ydyeHne IBUKEHUS Ipy3a HA Baly C
TpeHuem"

bu6mmoreka [IOK
https://lesson.edu.ru/03/10

153

DuU3NYEeCKU IPAKTUKYM I10 TEME
"HccnenoBanue yciuoBHi paBHOBECHS
TBEPAOTO TeENA, UMEIOIIETO OCh
Bpamenus" win "KoHctpynposanue

bu6mmoreka [JOK
https://lesson.edu.ru/03/10
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KPOHIUTEHHOB U pacy€T CUII
ynpyroctu" wnu "U3yuenue
YCTOMYMBOCTH TBEPJOTO TEIIA,
HMMEIOLIETo IUIOIIA b ONoph!"

154

PuU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue ummynbca Tena 1no
TopMo3HOMY nyTu" uin "M3mepenue
CHWJIBI TSITU, CKOPOCTH MOJIENH
AIEKTPOMOOUJISI ¥ MOIITHOCTH CHJTBI
Taru" i "CpaBHEHUE U3MEHEHUS
HMITYJIbCA TeJIa C UMITYJIbCOM CHJIBI"
nmu "HccnenoBanne COXpaHeHUs
HMITYJIbCa TIPU YIIPYTOM
B3aumoaeicteun" win "M3mepenue
KMHETUYECKOM DHEPTUU Tella 10
TOPMO3HOMY ITyTH"

bubmmoreka [{OK
https://lesson.edu.ru/03/10

155

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHne u30TepMUUECKOTO
nporecca (peKOMEeH/10BaHO
UCIO0JIb30BaHKe TU(POBOI
naboparopun)" win "N3ydeHue
n30X0pHOro npoiecca” uinu "N3yuenue
n3obapHoro nporecca” wim "IIpoBepka
ypaBHEHUs COCTOSIHUSA"

bu6mmoreka [IOK
https://lesson.edu.ru/03/10

156

Ou3nyecKuil MPakTUKyM 10 TEME
"N3mepenue yaenpHON TemIoEMKocTH"
nnu "HccnenoBanue mpoiecca
OCTBLIBaHHMS BEIeCTBA" WM
"UccnenoBanue agnabaTHOTO

bubmuoreka [JOK
https://lesson.edu.ru/03/10
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nporiecca" unu "M3yuenue
B3aUMOCBSI3U YHEPIUU
MEXMOJIEKYJISIPHOTO B3aUMOJIEHCTBUS
U TEMIEPATypbl KUIIEHUS )KUAKOCTEH"

157

PuU3NYECKU IPAKTUKYM 110 TEME
"N3yueHne 3akoHOMEpHOCTEN
HCIIapEeHUs KUAKOCTEN" Wi
"N3mepenue yaenbHON TeIOThI
raBieHus apaa" unu "M3yuenue
CBOMCTB HACBIILIEHHBIX apoB" WU
"N3mepenue abCOIOTHOM BIaKHOCTH
BO3JlyXa M OLIEHKa Macchl MapoB B
nomMenieHun". 3mepenue

ko3¢ duLMeHTa TOBEPXHOCTHOTO
HaTSKEHUS

bubmmoreka [{OK
https://lesson.edu.ru/03/10

158

DU3NYECKUH TPAKTUKYM 10 TEME
"Habnroienne mpeBparieHust SHEPTuu
3apsHKEHHOTO KOHIEHCATOpa B
SHEPIHUI0 U3JIYYEHUS! CBETOAMOAA" WU
"N3ydyeHue npoTekaHus TOKa B LIEMH,
coJieprKallel KoHaeHcaTop' uim
"Pacnipenenenue pasHOCTH
MMOTEHIIMAJIOB (HAIPSDKEHUS) TIPH
MOCJIEIOBATEILHOM COCIMHEHUU
KOHJEHCAaTOpOB"

bu6mmoreka [IOK
https://lesson.edu.ru/03/10

159

Du3NYECKUN IPAKTUKYM I10 TEME
"HccnenoBanue CMEILIaHHOTO
COEIMHEHUS PE3UCTOPOB' UIIU
"N3mepenue yaeapHOro

bu6mmoreka [JOK
https://lesson.edu.ru/03/10
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COINPOTHBIICHUS IPOBOJAHUKOB'" WK
"WccnenoBanue 3aBUCHMOCTH CUIIBI
TOKA OT HAIPSDKEHUS 115 JTAaMITBI
HakaiuBaHus"

PuU3NYECKU IPAKTUKYM 110 TEME
"HaOumroteHue amekTposnsa’ win
"N3mepenue 3apsiia 0AHOBAJIEHTHOTO
noHa" wnu "Mccnenosanue

bubmmoreka [{OK
https://lesson.edu.ru/03/10

160 3aBUCHMOCTH COIPOTHUBIICHHS
TEPMOPE3UCTOpa OT TEMIEPATYPHI" WK
"CHsiTHE BOJIBT-aMIIEPHOU
XapaKTEpPUCTUKHU quoaa”
Peseprubrit ypok. O6001IeHNE 1 bubmuorexa [JOK

161 CUCTEMATHU3ALINA 3HAHUH I10 TEME https://lesson.edu.ru/03/10
"Kunematuka"
Peseprubrit ypok. O6001eHNE 1 bubmuorexa [JOK

162 CUCTEMATHU3ALINA 3HAHUH I10 TEME https://lesson.edu.ru/03/10
"Jlmnamuka"
PesepBubIit ypok. O6001eHEe 1 bubnmuoreka [JOK

163 CUCTEMATHU3ALNA 3HAHUN I10 TEME https://lesson.edu.ru/03/10
"CraTtuka TBEp10ro Tena"
PesepBusiit ypok. O6001IeHE U bu6mmoreka [JOK

164 CUCTEMATHU3alHA 3HAHUN T10 TEME https://lesson.edu.ru/03/10
"3aKOHbI COXpaHEHUs1 B MEXaHUKe"
PesepBusiit ypok. O6001IeHE U bu6mmoreka [JOK

165 CHCTEMAaTHU3alMs 3HAHUH 110 TEME https://lesson.edu.ru/03/10
"OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

166 PesepBHriit ypok. O600IIeHE 1 bubnmoreka [JOK
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CUCTEMAaTH3alMsl 3HaHUM 110 TeMe
"TepmoauHamuka. TernaoBbie
MaluHb!"

https://lesson.edu.ru/03/10

PesepBHeIit ypok. O000IICHNE 1
cCucremMaru3sanus 3HAHUH 110 TEME

bubmmoreka [{OK
https://lesson.edu.ru/03/10

167 " 1
ArperaTHble COCTOSIHUS BEIIECTBA.

®dazoBble Iepexoan"
PesepBHblit ypok. O6001IeHNE U bubnnorexa [JOK

168 CUCTEeMAaTH3aI¥sl 3HAHWIA 110 TeMe 1 https://lesson.edu.ru/03/10
"DnexTpudeckoe moje"
PesepBHblit ypok. O6001IeHNE U bubnuoreka [IOK

169 CUCTEMAaTH3aI¥s 3HAaHHUH 110 TeMe 1 https://lesson.edu.ru/03/10
"[ToCTOSHHBIN 3JIEKTPUYECKHUN TOK"
Peseprubrit ypok. O6001eHNE 1 bubmuorexa [JOK

170 CUCTEMATHU3ALINA 3HAHUH I10 TEME 1 https://lesson.edu.ru/03/10
"Toku B pa3nuyHbIX cpenax"

OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KVIACC

KoauyecTBO yacoB DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Kontpoabusbie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoTsbI
pecypcbl
BzanmoielicTBrE MTOCTOSTHHBIX
Bubnnoteka LLOK
1 MAarHuTOB U TTPOBOJTHUKOB C TOKOM. 1
https://lesson.edu.ru/03/11
MarnutHoe nojie. ['unoreza Ammnepa
BekTop MarHuTHON MHIYKIIAU.
2 ITpun pI/Il'I CYIIEPIIO3HU SZK MarHUTHBIX 1 bubamoreka LIOK
P \,H oeP B . https://lesson.edu.ru/03/11
nosiei. JIMHUM MarHuTHOM MHITYKIIUH
3 MarauTHO€ 10Jie MPOBOJIHUKA C 1 Bubnnoteka LLOK
TokoM. OnbIT Dpcrena https://lesson.edu.ru/03/11
4 Cuna Amriepa, e€ HanpaBJICHUE U 1 Bubnnoteka LIOK
MOIYJb https://lesson.edu.ru/03/11
5 Pemenne 3amau 1 bubanorexa LIOK
a https://lesson.edu.ru/03/11
6 [IpumeHeHnue 3akoHa Amiepa. 1 BubnnoTeka LIOK
DIEeKTPOU3MEPUTEILHBIE TPHOOPHI https://lesson.edu.ru/03/11
Cuna JlopeHua, e€ HanpaBJIeHUE U
7 MOJyJb. JIBUXKEHUE 3apsKEHHON 1 Bubnnoteka LLOK
YacTUIIBI B OJHOPOJTHOM MarHUTHOM https://lesson.edu.ru/03/11
mnoJje
8 Pemrenne 3amau 1 bubanorexa LIOK
a https://lesson.edu.ru/03/11
Bubnmoteka LLOK
9 Pa6ota cunel Jlopeniia 1
peHIl https://lesson.edu.ru/03/11
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Bubanoteka LLOK

10 Pemenne 3amau
A https://lesson.edu.ru/03/11
MarauTHOE MoJIe B BEIIIECTBE.
11 deppomarueTuky, napa- u bubamoreia LIOK
pp - 11ap https://lesson.edu.ru/03/11
YaMarHeTUKU
OCHOBHBIE CBOICTBA
12 (beppomarerxos. IT CHOHME Bubnnoteka LLOK
MargeTukoB. [IpuMenenn
pp p https://lesson.edu.ru/03/11
(heppoMarHeTHKoB
13 Pemenne 3amaa no teme "MarautHoe Bubnnoteka LIOK
moJe" https://lesson.edu.ru/03/11
14 Pemenne 3amau o teme "MarautHoe Bubnnoreka LIOK
moJe" https://lesson.edu.ru/03/11
SIBneHue ANEeKTPOMAarHUTHON
15 oToK BeKTOba Ma oif Bubnnoteka LLOK
WH nH. ITOoTOK BEKT MarduTHOM
AYKH p https://lesson.edu.ru/03/11
WHIYKIINU
Bubnnoteka LLOK
16 9J1C un 15071
A YRR https://lesson.edu.ru/03/11
17 3aKOH 3JIEKTPOMAarHUTHON MHIYKIIUH Bubnnoteka LIOK
®dapanes https://lesson.edu.ru/03/11
18 Buxpesoe anekrpuueckoe nosue. Toku BubnnoTeka LIOK
dyko https://lesson.edu.ru/03/11
19 OJIC uHAYKUMH B ABMXKYIIUXCS BubanoTeka LIOK
MPOBOJHUKAX https://lesson.edu.ru/03/11
Bubnnoteka LLOK
20 Pemtenue 3amay
https://lesson.edu.ru/03/11
Bubnmoteka LLOK
21 IIpaBuino Jlenna
p H https://lesson.edu.ru/03/11
22 WNupykruBHOCTH. KaTymika Bubnunoteka LIOK
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WHAYKTUBHOCTH B LIEMH NTOCTOSTHHOTO https://lesson.edu.ru/03/11
TOKa
23 SABnenne camounaykuuu. I1C Bubaunoteka LIOK
CaMOMHAYKIINHU https://lesson.edu.ru/03/11
24 DHeprusi MarHuTHOTO TOJISA KaTYIIKU C Bubnunoteka LIOK
TOKOM. DJIEKTPOMArHUTHOE I0JIe https://lesson.edu.ru/03/11
25 Pemrenne 3amau bubanorexa LIOK
A https://lesson.edu.ru/03/11
26 O06o001Ienye ¥ cucTeMaTu3aIus BubnnoTeka LLOK
3HaHMM 10 TeMe "DIeKTpoAuHaMuKa" https://lesson.edu.ru/03/11
27 KonTponbHas paborta o teme Bubanoteka LLOK
"OnexTpoauHamMuka" https://lesson.edu.ru/03/11
Konebarennuas cucremMa. CBoOOIHEIE
Bubnnoteka LLOK
28 KoJsiebanus. ['apMoHnueckue
https://lesson.edu.ru/03/11
KoJeOaHus
29 Kunemarnueckoe u TMHAMHYECKOE Bubnnoteka LLOK
OIMMCaHKE K0JIeOaTEIbHBIX IBUKECHUN https://lesson.edu.ru/03/11
DHepreTuyeckoe onucanue. Boioa
JTHMHAMHAYECKOTI'0 OIMMCAHUS
. Bubnnoteka LLOK
30 rapMOHHYECKUX KOJICOAaHUW U3 UX
https://lesson.edu.ru/03/11
SHEPreTUYECKOTO U KHHEMAaTHYECKOTrO
OIMCaHUS
. Bubnnoteka LUOK
31 Awmmunrynaa u $asa konebanui 4
https://lesson.edu.ru/03/11
[Tepron 1 yacToTa KoJIeOaHHIA.
32 Hepnoz[ MaJbIX CBOOOIHBIX KOJIEOAHUH Bubnmoteka LLOK
MaTeMaTU4eCKOro MasTHUKa. [lepruon https://lesson.edu.ru/03/11

cBOOOJIHBIX KOJI€0aHUH MPY>KUHHOTO
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MasATHHKaA

3aryxaromue KojaeoaHusl.

Bubnmoteka LOK

33
Breinyxnennsie koebanus. Pesonanc https://lesson.edu.ru/03/11
Bubnunoteka LIOK
34 ABTOKOICOAHUS H
https://lesson.edu.ru/03/11
35 Pemenwue 3amau bubnmorexa LOK
A https://lesson.edu.ru/03/11
VYpok-koHpepenuus "MexaHuueckue
36 KOJIeOaHUsI B MY3bIKaJIbHBIX bubamorexa LIOK
3]3 https://lesson.edu.ru/03/11
WHCTPYMEHTaX
O06o01enre U cucTeMaTru3arus
. " Bubnmnoteka LIOK
37 3HaHUH 1o TeMe "MexaHnueckue
" https://lesson.edu.ru/03/11
KoJieOaHus
38 DNeKTpOMarHUTHBIE KOJICOaHusI. Bubnunoteka LIOK
KonebaTenpHbIi KOHTYD https://lesson.edu.ru/03/11
®opmyna TomcoHa. CBsi3b aMIUTUTYIbI
39 3apsijia KOHJIEHCATopa C aMILTUTYAO0N bubnmorexa LIOK
PAA A P A https://lesson.edu.ru/03/11
CHJIBI TOKA B KOJIeOaTEIbHOM KOHTYpE
40 3aKOH COXpaHEHUs YHEPIUU B Bubnunoteka LIOK
HJIcaTbHOM K0JIe0aTEIbHOM KOHTYPE https://lesson.edu.ru/03/11
3aryxarolue J1eKTpPOMarHuTHbIE
yx P Bubnnoteka LLOK
41 kosnebanus. BeiHyX/1eHHBIE
https://lesson.edu.ru/03/11
AJIEKTPOMArHUTHBIE KOJIeOaHus
[Tepemennsbiii TOK. PesucTtop u
42 Bubnnoteka LLOK
KOHJIEHCATOP B IIENHU IEPEMEHHOTO
s pEI P https://lesson.edu.ru/03/11
TOKa
43 Karymka HHIyKTUBHOCTH B LIENTU Bubnnoreka LIOK
IIEPEMEHHOTO TOKA https://lesson.edu.ru/03/11
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3axoH Oma Juis 3IEeKTPUYECKOM Lienn

Bubnmoteka LOK

44
IIEPEMEHHOTO TOKA https://lesson.edu.ru/03/11
MoniHOCTh IEPEMEHHOTO TOKA.
45 AMIIIUTYIHOE U JEUCTBYIOIIEE bubanorexa LIOK
Y yro https://lesson.edu.ru/03/11
3HAYEHHE CHJIBI TOKA M HATPSHKEHUS
46 Pe3oHaHC B DIeKTPHUECKOH IEH bubamoreia LIOK
p H https://lesson.edu.ru/03/11
Bubnnoteka LLOK
47 Pemenne 3amau
https://lesson.edu.ru/03/11
WneansHeni TpanchopMaTop.
48 HHOI/BBO CTBE ne(be paqa I/Ip bubanorexa LIOK
P a > Hepelt 5 https://lesson.edu.ru/03/11
MOTPeOICHNE INEKTPUIECKOI SHEPT U
DKOJIOTUYECKHE PUCKU TTPH
MPOU3BOJCTBE DIEKTPOIHEPTHH.
P s P P Bubnnoteka LLOK
49 KynbTypa ncnoaszoBanus
o https://lesson.edu.ru/03/11
3JIEKTPOSHEPTUHU B MOBCETHEBHOM
JKU3HU
Bubnnoteka LLOK
50 Pemtenue 3amay
https://lesson.edu.ru/03/11
Bubnnoteka LLOK
51 Pemtenue 3amay
https://lesson.edu.ru/03/11
O00011IeHIE U CUCTEMATU3ALIUS
. " Bubnnoreka LIOK
52 3HAHUM MO TeMe "DJIEKTPOMArHUTHBIE
" https://lesson.edu.ru/03/11
KoJie0anus
53 MexaHn4ecKue BOJIHEI. Bubnnoteka LLOK
XapakTepUCTUKU MEXAaHUYECKUX BOJIH https://lesson.edu.ru/03/11
. Bubnmoteka LLOK
54 CBoMcTBa MEXaHUYECKUX BOJH
https://lesson.edu.ru/03/11
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Bubanoteka LLOK

55 3ByK. XapaKTEpUCTUKH 3ByKa
Y- Aap P K https://lesson.edu.ru/03/11
56 WudpasByk u ynerpassyk. LllymoBoe Bubaunoteka LIOK
3arpsI3HEHUE OKPYKAOLIEH CpeJIbl https://lesson.edu.ru/03/11
Bubanoteka LLOK
o7 Pewrenne 3anau
https://lesson.edu.ru/03/11
58 DNEeKTPOMarHUTHBIE BOJIHBI. Bubnunoteka LIOK
N3nydeHne 3JIeKTPOMarHUTHBIX BOJTH https://lesson.edu.ru/03/11
59 DHeprus MEKTPOMArHUTHBIX BOJIH. Bubnunoteka LIOK
CBoOiICTBa DJIEKTPOMArHUTHBIX BOJTH https://lesson.edu.ru/03/11
[[Ixana 3MeKTPOMAarHUTHBIX BOJIH.
Bubnnoteka LLOK
60 [TpuMeHeHre IIeKTPOMArHUTHBIX BOJIH
https://lesson.edu.ru/03/11
B TEXHHKE U OBITY
[IpuHUHMNIBI pagnOCBA3U U
61 TeneBumeHus. Pagnonokams. Bubnnoteka LLOK
DIJIEKTPOMArHuTHOE 3arpsi3HEHUE https://lesson.edu.ru/03/11
OKpY)KaroIllen cpeibl
62 KonTtponpHas padoTa o teme Bubnunoteka LLOK
"Konebanus u BosiHbI" https://lesson.edu.ru/03/11
63 Caert. 3aKOH NPAMOJIMHENHOTO BubnnoTeka LIOK
pacnpoCTpaHEHUs CBETa https://lesson.edu.ru/03/11
Pewienue 3aga4 Ha mpuMeEHeHUe
. Bubnnoteka LLOK
64 3aKOHA MPSIMOJIUHEITHOTO
https://lesson.edu.ru/03/11
pacrpoCTpaHeHHs CBETa
65 OTtpaxenue cera. [1nockoe 3epkano. Bubnnoteka LLOK
Cdepuueckoe 3epkaio https://lesson.edu.ru/03/11
66 IIpenomnenue ceeta. AGCOTIOTHBIN U Bubnnoteka LIOK
OTHOCHUTEJIbHBIN IT0KA3aTENb https://lesson.edu.ru/03/11
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npenomieHus. IlonHoe BHyTpeHHee
oTpaxkeHue. [IpenenbHbIil yron
IIOJIHOTO BHYTPEHHETO OTPaXXKEHUS

Pemenue 3aga4u Ha npuMeHEHUE

Bubanoteka LLOK

67 3aKOHOB OTPAKEHUS U IPEITOMIICHHUS
p p https://lesson.edu.ru/03/11
cBeTa
Xon nyden B mpusmMe. Jlucnepeust
. Bubnnoteka LLOK
68 cBera. CII0KHBIA coCcTaB 0EJI0TO CBETA.
https://lesson.edu.ru/03/11
LBer
69 JInnzel. DoKycHOE paccTOSHHUE U BubnnoTeka LIOK
OIITHUECKAs CUJIA JIMH3EI https://lesson.edu.ru/03/11
70 [TocTpoenue n3o0paxeHuil B TMH3aX U Bubnnoteka LIOK
HUX CUCTEMaX. YBEINUEHUE JINH3EI https://lesson.edu.ru/03/11
Pemenue 3aga4 Ha mocTpoeHue
. Bubnnoteka LLOK
71 M300pakKeHUH, MOTyJaeMBbIX C
https://lesson.edu.ru/03/11
MOMOIIBIO JINH3
Bubnnoteka LLOK
12 I'ma3 kak onTudeckas cucTeMa
https://lesson.edu.ru/03/11
Pemenue 3anau. [Ipeaesnst
. Bubnnoteka LLOK
73 MIPUMEHUMOCTH T€OMETPHUUICCKOM
https://lesson.edu.ru/03/11
ONTHKH
74 CKOpOCTh CBETa U METObI €€ Bubnnoteka LLOK
U3MEPEHUS https://lesson.edu.ru/03/11
Bubnnoteka LLOK
75 Jlucnepcus cBera
https://lesson.edu.ru/03/11
Bubnmoteka LLOK
76 HNurepdepennus ceeta
pdepenn https://lesson.edu.ru/03/11
77 KorepeHTHbIE HCTOUHUKU. Y CIIOBUS Bubnnoreka LIOK
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HaOIIO/ICHUSI MAKCUMYMOB U https://lesson.edu.ru/03/11
MHUHHUMYMOB
78 Pemenne 3amau bubnvorexa LIOK
https://lesson.edu.ru/03/11
79 [Ipumenenne naTEpHEpeHIINN bubnuorexa LIOK
https://lesson.edu.ru/03/11
Bubnnoteka LLOK
80 Jlucppaxiua caera https://lesson.edu.ru/03/11
81 JudpakuroHHas pemeTka. Y cioBue Bubnnoteka LIOK
HaOIIOZICHUS TJIABHBIX MAaKCUMYMOB https://lesson.edu.ru/03/11
82 Pemrenue 3amay bubanorexa LIOK
https://lesson.edu.ru/03/11
83 [TorepedHOCTh CBETOBBIX BOJIH. Bubanoteka LLOK
[Tongpuzanus cBera https://lesson.edu.ru/03/11
84 Pemtenue 3amay bubamoreka LIOK
https://lesson.edu.ru/03/11
85 CBeTOBBIC SIBJICHUS B IPUPOJIC bubnmorexa LOK
https://lesson.edu.ru/03/11
86 O00011IeHIE U CUCTEMATHU3ALIUS Bubnunoteka LLOK
3HaHui no teme "OnTtuka" https://lesson.edu.ru/03/11
87 KounTtponbHas pabota o teme Bubnunoteka LLOK
«OnTuka» https://lesson.edu.ru/03/11
['panu1ipl MpUMEHUMOCTH
88 KJ1aCCUYECKOM MEXaHUKH. 3aKOHBI Bubnnoteka LLOK
DIEKTPOINHAMUKHI U IIPUHIINII https://lesson.edu.ru/03/11
OTHOCHUTEIbHOCTH
89 ITocTynaTel cienuanbHON TEOPUU Bubnnoteka LIOK
OTHOCHUTEIBHOCTH https://lesson.edu.ru/03/11
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IIpocTpaHCTBEHHO-BPEMEHHOU
unTepBai. [IpeobpasoBanus JlopeHua.
VYcnoBue npU4UHHOCTH.

Bubanoteka LLOK

%0 OTHOCHUTENBHOCTHh OJTHOBPEMEHHOCTH. https://lesson.edu.ru/03/11
3ameyieHre BpeMEHH M COKpaIlleHre
JUTHHBI
91 DHEprusi U UMIYJbC PEISITUBUCTCKOU Bubnunoteka LIOK
YJACTHIIBI https://lesson.edu.ru/03/11
CBs13b Macchl ¢ SHEprueu u
92 HUMITYJIbCOM PEISTUBUCTCKOM YaCTUIIBI. bubnuorexa LOK
https://lesson.edu.ru/03/11
DHeprus MoKos
93 PaBHOBeCHOE TEIJIOBOE U3TYUICHHE bubnmorexa LIOK
https://lesson.edu.ru/03/11
Bubnnoteka LLOK
%4 3akoH cMemmerHA Buna https://lesson.edu.ru/03/11
95 I'mmote3a M. IInanka o kBaHTax. Bubnnoreka LIOK
DOTOHBI https://lesson.edu.ru/03/11
96 DHeprus ¥ UMIyJasc HoToHa bubnmorexa LOK
https://lesson.edu.ru/03/11
97 dotordpdext. OnbiTer A. T'. Bubanoteka LIOK
CronetoBa. 3akoHbl hoTodPdekTa https://lesson.edu.ru/03/11
YpaBHeHnue DUHIITEHHA J1sT
98 dbotorddexra. "KpacHas rpanuma" bubnmorexa LOK
https://lesson.edu.ru/03/11
dhoTorddekra
99 Jasnenue ceeta. Onbith [1. H. Bubnunoteka LLOK
JleGeneBa https://lesson.edu.ru/03/11
100 BonHOBEIE CBOMCTBA YaCTHIL bubnworexa LIOK
https://lesson.edu.ru/03/11
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Bounnsl e bpoiiiis. JlnmuHa BOJIHBL 1€

Bubanoteka LLOK

101 Bpoiins u pa3mepsl 001acTH
p p p B https://lesson.edu.ru/03/11
JIOKAJIM3aIK JABMKYIICHCS YaCTULIBI
102 Kopmye 0-BOJIHOBOM Jyajn3 bubnvorexa LIOK
MYCKYJIIPHO-BOJIHOBO HU3M
PHyCKYIHP Y https://lesson.edu.ru/03/11
103 Judpakmust 3JeKTPOHOB HA Bubnunoteka LIOK
KpHCTaiax https://lesson.edu.ru/03/11
Crienn¢urka u3mMepeHuii B MUKPOMUPE.
. o Bubnmoteka LLOK
104 CooTHolIeHHs HEOTIpeAeTEHHOCTEN
N https://lesson.edu.ru/03/11
I'eitzenbepra
Bubnnoteka LLOK
105 Pemenne rpaduueckux 3agad
pag a https://lesson.edu.ru/03/11
106 Pemenue pacuéTHbIX 3a1a4 bubavorexa LIOK
P A https://lesson.edu.ru/03/11
KonTtponbHas padoTa o TemMam: EuG LIOK
nbmMoTeKa
107 "Ocuosrel CTO", "KopnyckynspHo-
. " PHYCKYIAP https://lesson.edu.ru/03/11
BOJIHOBOM Iyalinu3m
OnbITHI IO UCCIAETOBAHUIO CTPOCHUS
Bubnnoteka LLOK
108 atoma. [lmtanerapnas Mojenp aroma
https://lesson.edu.ru/03/11
Pezepdopna
Bubnnoteka LLOK
109 IToctynatel Bopa
Y p https://lesson.edu.ru/03/11
110 Buapl cniektpoB. CriekTp ypoBHER BubanoTeka LIOK
3HEPTUU aTOMa BOJIOPOJa https://lesson.edu.ru/03/11
111 CrioHTaHHOE U BBIHYKJECHHOE Bubnnoteka LIOK
HU3JIyYEHHUE CBETA https://lesson.edu.ru/03/11
Bubnmoteka LLOK
112 Jlazep o

https://lesson.edu.ru/03/11
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113

Hyxnonnas mozeins supa
I'eiizen6epra-MBanenko. 3apsn u
MaccoOBOE YUCIIO sapa. M30TomsL.
PannoakTuBHOCTB

Bubanoteka LLOK
https://lesson.edu.ru/03/11

114

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

Bubnnoteka LLOK
https://lesson.edu.ru/03/11

115

OHeprus CBs3U HyKJIOHOB B siJIpe.
Anepubie cunbl. JledekT Macchl sapa.
SAnepHble peakuun. SAnepHeie
peakTopsl. [IpoGneMsl ynpapiseMoro
TEPMOSIAEPHOTO CHUHTE3A.
DKOJIOTMYECKHUE aCIEKThI PA3BUTHS
SAJIEPHON SHEPTEeTUKHU

Bubnnoteka LLOK
https://lesson.edu.ru/03/11

116

Mertoibl perucTpanuu u

HCCICA0BaHUA JICMCHTAPHBIX YaCTHLI.

DyHIaMEHTAIbHBIE B3aUMOJICHCTBUS.
bapuoHb1, ME30HBI U JIENITOHBI.
[IpencraBnenue o CtangapTHOM

Mo ienu. KBapk-rimirooHHas Moaelb
aZpOHOB

Bubnnoteka LLOK
https://lesson.edu.ru/03/11

117

®dwuzuka 3a npenenamu CTaHaapTHOU
mojenu. TémHast marepust U TEMHas
sHeprus. EnuHcTBO Qusnueckoi
KapTHUHBI MUpa

Bubnnoteka LLOK
https://lesson.edu.ru/03/11

118

OTansl Pa3BUTHA aCTPOHOMMUMU.
3HadeHUE ACTPOHOMUHU

Bubnmoteka LLOK
https://lesson.edu.ru/03/11
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[TpruMeHUMOCTh 3aKOHOB (PU3HUKH IS
00BsICHEHUS IPUPOJIBI KOCMHYECKHX

Bubanoteka LLOK

119
00BEKTOB. MeTOIbl aCTPOHOMUYECKUX https://lesson.edu.ru/03/11
HCCIICIOBAHMI
CoBpeMeHHbBIE ONITHYECKUE
Bubnnoteka LLOK
120 TEJIECKOIIBI, PAHOTEICCKOIIBI,
https://lesson.edu.ru/03/11
BHeaTMoc(epHasi aCTpPOHOMHUS
Bup 3Bé3nnoro nebda. Co3pe3nus,
.. Bubnmoteka LLOK
121 SIPKUE 3BE3/1bl, IUIAHETHI, UX BUINMOE
https://lesson.edu.ru/03/11
IBIKEHHUE
Conneunas cucrema. CoJHIE.
Bubnnoteka LLOK
122 ConHeyHast akTUBHOCTE. MICTOUHHK
. https://lesson.edu.ru/03/11
sHepruu CoJiHIA U 3BE3]T
3BE3/IbI, MX OCHOBHBIC
Bubnnoteka LLOK
123 XapakTepucTHKU. JlnarpaMmma
" . " https://lesson.edu.ru/03/11
CIIEKTpaJIbHBIN KJIACC — CBETUMOCTh
. Bubnnoteka LLOK
124 3Be3/1bI TJIaBHOM MOCIIEN0BATEILHOCTH
https://lesson.edu.ru/03/11
Buyrpennee crpoenue 3BE3/1.
195 CoBpeMeHHbIE ITPEACTABICHUS O Bubnunoteka LLOK
MPOUCXO0XKACHUHU U 3BoJItoIMK CoJIHIIa https://lesson.edu.ru/03/11
M 3BE311. DTaIbl )KU3HU 3BE3]
Muneunsiii [lyre — Hama ["anaktuka.
. Bubnnoteka LLOK
126 Tunel ranaktuk. Y€pHBIE TBIPHI B
https://lesson.edu.ru/03/11
sIIpax rajJjakTUK
Bcenennas. Paciumnpenvie BeeneHHOM. EG LIOK
nbMoTeKa
127 3akoH Xa06ma. Teopus bosbiioro
https://lesson.edu.ru/03/11

B3phbIBaA. PenmukToBOE H3JIYYCHHUC
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MacmralHas cTpykrypa Beenennoii.

Bubanoteka LLOK

128
MeraranakTuka https://lesson.edu.ru/03/11
.. Bubnmoteka LLOK
129 Hepeménnsie mpobaemMbl acCTpOHOMUHT
https://lesson.edu.ru/03/11
PuU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanne MarHuTHOTO TIOJIS
MMOCTOSTHHBIX MAarHUTOB' HITH
130 "HccnemoBaHue CBOMCTB Bubnunoteka LLOK
(dheppomMarHeTukoB" WK https://lesson.edu.ru/03/11
"UccneqoBanue IeUCTBUS
MOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM"
®u3N4eCKUil IPAKTUKYM IO TEME
"U3mepenue cuinbl Ammepa’ uiau
131 "N3ydyeHune 3aBUCUMOCTH CHJIbI Bubnnoteka LIOK
Amrepa OT CuJibl TOKa'" Win https://lesson.edu.ru/03/11
"OnpeneneHne MarHUTHOM MHIYKIIUH
Ha OCHOBE U3MEPEHU CHIIbl AMriepa"
DU3NYECKUH TPAKTUKYM I10 TEME
"UccneqoBanue IBICHUA
. " Bubnnoreka LIOK
132 ANEKTPOMArHUTHOW MHIYKITUU'" WIIH
" https://lesson.edu.ru/03/11
Onpeznenenre HHIYKIUHA BUXPEBOTO
MAarHUTHOTO OoJIs"
®u3NUecKuil IPAKTUKYM IO TEME
133 "HccmeqoBanue IBICHUS Bubnnoteka LIOK
camouHaykuuu" uiam "Coopka MoaeIH https://lesson.edu.ru/03/11
3JIEKTPOMarHUTHOIO reHeparopa’
134 DuU3NYECKUN IIPAKTUKYM I10 TEME Bubnnoteka LIOK

"N3mepenue neproaa CBOOOIHBIX

https://lesson.edu.ru/03/11
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KoJieOaHU HUTSHOTO U MIPYKMHHOTO
MasATHUKOB"

135

Pu3N4EeCKU IPAKTUKYM 110 TEME
"[IpeoOpa3oBaHme SHEPTUH B
MPYXKUHHOM MasiTHUKE"

Bubanoteka LLOK
https://lesson.edu.ru/03/11

136

Pu3N4EeCKU IPAKTUKYM 110 TEME
"UccnenoBanue mepeMeHHOT0 TOKa
yepes MoCiIeI0BaTeNIbHO COeTMHEHHBIE
KOHJICHCATOP, KaTyLIKY U pe3uctop"”
nin "HccnenoBanue paboThl
HMCTOYHUKOB CBETA B IIENH
MIEPEMEHHOTO TOKa"

Bubnnoteka LLOK
https://lesson.edu.ru/03/11

137

Pu3NYeCKUil IPAKTUKYM I10 TEME
"N3ydyeHune mapameTpoB 3ByKOBOM
BOJIHBI"

Bubnnoteka LLOK
https://lesson.edu.ru/03/11

138

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue nokazaresisi IpeoMICHHUS
crexina" unu "[lonyuenue
M300paKeHUs B CHCTEME U3 IIIOCKOTO
3epKaja v JUH3bI"

Bubnnoteka LLOK
https://lesson.edu.ru/03/11

139

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBaHue 3aBUCUMOCTH
(hOKYCHOTO paccTOsHUS OT BEIIECTBA
(Ha IpUIMEpE KUIKUX JIMH3)" UITN
"N3mepenue GOKYCHOTO paCcCTOSTHUS
paccenBaroIIMX JIUH3"

Bubnnoteka LLOK
https://lesson.edu.ru/03/11

140

DuU3NYECKUN IPAKTUKYM I10 TEME
"Habmronenue audpakuuu,
UHTepEPEHIINH U TOJSIPU3ALUH

Bubnmoteka LLOK
https://lesson.edu.ru/03/11
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ceera"

141

DuU3N4EeCKUN IIPAKTUKYM 110 TEME
"OnpeneneHyue UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTull (1o
boTorpadusiM TPEKOB 3apsIKESHHBIX
YaCTHI[ B MArHUTHOM T0Jie)"

Bubanoteka LLOK
https://lesson.edu.ru/03/11

142

@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue nocrosiHHoM [1nanka Ha
OCHOBe HcciienoBanus Gororddexra"
nimy "HccnenoBanne 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAUOJ OT
HaIpsKEeHUs "

Bubnnoteka LLOK
https://lesson.edu.ru/03/11

143

Pu3NYeCKUil IPAKTUKYM I10 TEME
"HccnenoBanue cekTpa
Pa3pe)EHHOT0 aTOMapHOI0 BOJIOPOJA
Y U3MEpPEeHHEe MoCcTosIHHOM Pundepra"

Bubnnoteka LLOK
https://lesson.edu.ru/03/11

144

DU3NYECKUH TPAKTUKYM 10 TEME

"UccnenoBanue painoakTUBHOTO (oHA

C MCIIOJIb30BAaHUEM JI03UMETpa" Uin
"N3yueHue MmoryomeHus: OeTa-4acTuil
alroMuHueM"

Bubnnoteka LLOK
https://lesson.edu.ru/03/11

145

du3nuecKuil MPaKTHKYM 110 TEMe
"Habaroneuus 38€31H0T0 HEDOA
HEBOOPYKEHHBIM TJIa30M C
HCII0JIb30BAaHUEM KOMITBIOTEPHBIX
MIPUIJIOKEHUHN TS OTIPEIeIIeHUs
MOJIO)KEHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3iusi CeBepHOTO MONTyIIAPHs U

Bubnnoteka LLOK
https://lesson.edu.ru/03/11
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spkue 3BE3b1" win "HabmoneHus B
teneckon JIyHbl, miiaHeT, TyMaHHOCTE!
Y 3BE3/IHBIX CKOTUICHUN"

O06o00uIeHne U cucTeMaTH3aIs
3HaHuil. Posib GU3MKK 1 aCTpPOHOMUH B

Bubnnoteka LLOK

146 9KOHOMMYECKOM, TEXHOJIOTHUISCKOM,
N N https://lesson.edu.ru/03/11
COLIMAJIBHOM M 3TUYECKOM cepax
JIESITEILHOCTH YEJIOBEKa
O00011IeHNE U CUCTEMATHU3ALIUS
147 3HaHui. Posib u MecTo (pu3nku u Bubnnoteka LIOK
aCTPOHOMHHU B COBPEMEHHOW HAYUYHOU https://lesson.edu.ru/03/11
KapTUHE MHUpa
O00011IeHNE U CUCTEMATHU3ALIUS
3HaHu#. Posib pusnueckoit Teopuu B
(hopMUPOBaHUH TPEICTABICHUN O
. Bubnnoteka LLOK
148 (bu3UYeCKO KapTHHE MUPA, MECTO
o https://lesson.edu.ru/03/11
(hM3UYeCKO KapTHHBI MUPA B 00IIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MMPEJCTABICHUNA O IPUPOJIC
O0001IeHrEe U cUCTEMATU3 AL Bubnunoteka LLOK
149
3HaHwui o teMme "Kunemarnka" https://lesson.edu.ru/03/11
150 O000I11IeHNE U CUCTEMATH3ALMSI BubnunoTteka LLOK
3HaHui o teMme "Kunemarnka" https://lesson.edu.ru/03/11
151 O000I11IeHNE U CUCTEMATH3ALMSI BubnunoTteka LLOK
3HaHui no teme "/uHamuka" https://lesson.edu.ru/03/11
O000I11IeHNE U CUCTEMATH3ALI[HSI Bt LOK
N nbanoTeka
152 3HaHu# no TeMe "CraTtuka TBEpAOTO
https://lesson.edu.ru/03/11

Tena"
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O0001IEeHUE U CUCTEMATU3ALIUS

Bubnmoteka LOK

153 3HAHMUN 110 TeMe "3aKOHBI COXPaHEHUs
IR— https://lesson.edu.ru/03/11
O00011IeHNE ¥ CUCTEMATH3ALIMS S6 oK
y nbanoteka
154 3gaHui 110 TemMe "OCHOBEI https://| 4 du.ru/03/11
N ps://lesson.edu.ru
MOJIEKYJIIPHO-KMHETHYECKOM Teopun"
O00011IeHNe U CUCTEMATU3 AL En6 oK
. nbanoTteka
155 3HaHu# no Teme ""TepmMouHaMuKa. 4
| https://lesson.edu.ru/03/11
TenmoBrle MaIIMHEI
O00011eHNe U CUCTEMATU3 AL
156 3HaHMM 10 TeMe "ArperaTHbie Bubnnoteka LIOK
cocTostHUS BemecTBa. Pa3oBble https://lesson.edu.ru/03/11
nepexonr"
O00011IeHNEe U CUCTEMATU3 AL EuG oK
N nbanoTeKa
157 3HaHUH 10 TeMe "DIEeKTPUUIECKOe 4
Hore" https://lesson.edu.ru/03/11
O00011eHNEe U CUCTEMATU3 AL Eu6 oK
N . nbanoTeKa
158 s3Hauuii mo teMe "IloCcTOSHHBIN 4
S EKTpIECKIii TOK" https://lesson.edu.ru/03/11
O0001IeHre U cUCTEMATU3 AL Eu6 LIOK
N nbanoTeKa
159 3HaHUH 10 TeMe "TOKH B pa3sIuIHBIX
cpenax” https://lesson.edu.ru/03/11
160 O000I11IeHNE U CUCTEMATH3ALIMSI BubnunoTteka LLOK
3HAaHUU 110 Teme "MaruurtHoe moJe" https://lesson.edu.ru/03/11
PesepBHsiit ypok. O600IeHE U EuG oK
. nbamnoTeka
161 CHUCTEMATHU3AaIHA 3HAHUH 10 TEME 4
" eKTPOMATHUTHAS HHTYKIIA" https://lesson.edu.ru/03/11
162 PezepBHblit ypok. O00O1IIEHNE U Bubnnoteka LIOK
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cucTeMaTu3alys 3HaHUH 110 TEME https://lesson.edu.ru/03/11
"Mexanndeckue koiaedanus"
PesepBHeIit ypok. O600IICHNE 1
. Bubnmnoteka LIOK
163 CHCTEMATH3ALMS 3HAHUI [0 TEME H
"y " https://lesson.edu.ru/03/11
JIEKTPOMATrHUTHBIC KOJICOAHMSI
PesepBHeIit ypok. O600IICHNE 1
164 cHCTEMAaTH3aInsI 3HaHUH 110 TeMe Bubnnoteka LLOK
"MexaHu4eCcKHUe U PJIEKTPOMArHUTHbHIC https://lesson.edu.ru/03/11
BOJIHBI"
Peseprubrit ypok. O6001eHNE 1
. Bubnnoteka LLOK
165 CHCTEMATHU3ALMS 3HAHUI [0 TEME ‘ 4
"Omrtixa” https://lesson.edu.ru/03/11
Peseprubrit ypok. O6001IeHNE 1
. Bubnmnoteka LLOK
166 CUCTEMATHU3ALINA 3HAHUH 10 TEME htts://| H du.ru/03/11
ps://lesson.edu.ru
"OcuoBrl CTO"
Peseprubrit ypok. O6001IeHNE 1
. Bubnnoteka LOK
167 CUCTEMATHU3ALNA 3HAHUH 10 TEME htts://| 4 du.ru/03/11
. ps://lesson.edu.ru
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"
PeseprubIit ypok. O6001IeHNE 1
. Bubnnoteka LLOK
168 CUCTEMATHU3ALNA 3HAHUA I10 TEME H
" " https://lesson.edu.ru/03/11
HW3UKa aToMa
PesepBusiit ypok. O600mIeHE U
169 CHCTeMaTH3aIus 3HaHUH 110 TeMe Bubnnoteka LLOK
"®du3nka aTOMHOTO si/Ipa U https://lesson.edu.ru/03/11
3JIeMEHTapHbIX YyacTul"
PesepBHrlit ypok. O6001IeHE U
. Bubnnoteka LOK
170 CHUCTEMATHU3AaIHA 3HAHUH 110 TEME httos://| H duru/03/11
ps://lesson.edu.ru

"OneMeHThl acTpoPpu3nKu"
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

170

16







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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






