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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3uMKe HaA YpPOBHE CpeaHero oOmero ooOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IOJOKEHUH W TpeOOBaHUU K pe3ysibTaTaM OCBOCHHMS
OCHOBHOW 0O0Opa3oBarenbHON mporpammsbl, npeactaBieHHbix B @I'OC COO, a
TaKkKe ¢ y4€ToM (QenepaibHON paboueil mporpammbl BocnuTanus W KoHmenmmn
npenoaaBanus yaeoHoro mpeamMera «Pu3nuka» B 00pa30BaTEIbHBIX OPraHU3AIIHIX
Poccuiickoii ~ @enepauuu,  peaqu3yOIIMX  OCHOBHBIE  00Opa30BaTelIbHBIC
IPOrPAMMBI.

[Iporpamma no ¢usuke onpenensieT 00s13aTeabHOE MPEIMETHOE COACPIKAHNUE,
yCTaHABIMBAET PEKOMEHyEMYIO MOCIEI0BATEIFHOCTh U3YUEHHUS TEM M pa3ieioB
y4eOHOro mpeaMeTa ¢ y4ETOM MEXIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBS3EH,
JOTUKH y4eOHOTO TpOIecca, BO3PACTHBIX OCOOCHHOCTEH OOydYarOIIMXCA.
IIporpamMma no ¢u3uke Aa€T NpeACTaBIEHUE O MLENAX, COACpKaHUM, OOIIeH
CTpareruu OOydYeHHs, BOCHUTAHUS M Pa3BUTHS OOyYalOlIUXCS CpeACTBAMU
yaebHoro npenMera «Pusnka» Ha yrIyOJIEHHOM YpOBHE.

N3yuenne kxypca ¢usukum yriayOJE€HHOTO YPOBHS TO3BOJSIET PEATH30BATh
3ajau Npo¢eCcCUOHATbHON OPUEHTAIlMU, HAMpPaBJICHO HA CO3/IaHUE YCIOBUH AJIs
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH Ka)IbIM
oOydJaromuMcsi, KOTOpble HEOOXOAMMBI I TPOAODKEHHS O0O0pa3oBaHUS B
OpraHu3alusXx MNpo(ecCHOHATBbHOrO 00pa30BaHUd IO Pa3JIMYHBIM  (PU3KKO-
TEXHUYECKUM U WHKEHEPHBIM CITEIIUATBLHOCTSIM.

B nporpamme mno ¢Qusnke omnpenensroTcs IUIAHUPYEMBbIE pe3yJbTaThl
OCBOEHHMS Kypca (PU3MKU Ha YPOBHE CPEHEro 00Iero o0pa3oBaHusi: JIUYHOCTHBIE,
MeTanpeMeTHbIe, TMpeaIMeTHble (Ha  yrnyOnéHHoMm  ypoBHe). HayuHo-
METOJIOJIOTUYECKON OCHOBOWM JJisi pa3padOTKu TpeOOBaHMM K JIMYHOCTHBIM,
METAnpeJMETHBIM ¥ TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCsS, OCBOUBIIHUX
nporpaMmy 1o (QU3MKE HAa YPOBHE CpeAHero oOmiero oOpa3oBaHus Ha
yIriyOJIE€HHOM YPOBHE, SIBJISIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOXO/I.

[Iporpamma 1o Gpu3uKe BKIIOYAET:

IUIAHUPYEMbIE pe3yJIbTaThl OCBOCHHUS Kypca (GU3MKH Ha yriyOnéHHOM
YPOBHE, B TOM UYHCJI€ MPEAMETHBIE PE3YJIbTATHI [0 roj1aM 00y4EHUS;

cozepxkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[IporpaMmma 1o ¢Qu3uKke HMeeT NPUMEPHBIM XapakTep ¥ MOXKET OBITh
UCTIONb30BaHa YUYUTENSIMHU (DU3HUKH JIJIS1 COCTABJICHHS CBOMX PAOOYHMX MPOrpamMMm.

[IporpamMma o ¢u3nKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATHBY YUUTENECH U
MPEIOCTABISET BO3MOXHOCTH [UISl peaTu3allii  Pa3IMYHBIX METOJIUYECKHUX
MOJIXO/IOB K TMpernojlaBaHuio (U3MKU Ha YIIIYyOJIEHHOM YPOBHE MpPH YCIOBUHU
COXpaHEHHUs 0053aTeNFHON YaCTH COICPKaHUS Kypca.



®du3nka Kak Hayka o HaubOosiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTyMas B
KayecTBe y4eOHOIo MpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUi 00 okpy:xatonieM Mupe. LIkoapHbII Kypc GU3HKK — cuCTeMOOOpa3yroIui
JUISl €CTECTBEHHO-HAYUYHbIX YUEOHBIX MPEIMETOB, OCKOJIBKY (PHU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBIICHHMM, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuzmdeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW ONpEeNeInIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCa, MOJIyYEHHs] HOBBIX MaTepUajoB C 3aJaHHBIMH CBoiicTBaMu. M3yueHue
(U3MKM BHOCUT OCHOBHOM BKJaa B (OPMUPOBAHHE €CTECTBEHHO-HAyYHOMH
KapTUHBI MHUpa oOyuaromierocsi, B GOpMHUpPOBAHUE YMEHUN MPUMEHSATh HAYYHBIN
METO/1 TO3HAHUSI PY BBITIOJIHEHUH UMH Y4EOHBIX HCCIIEOBaHUM.

B ocHOBY Kypca pu3HMKN Ha YpOBHE CpEeIHET0 00IIero o0pa3oBaHus MOJI0KEH
pAI uaeh, KOTOPbIE MOKHO PacCCMaTpUBaTh KaK MPUHILIUIIBI €70 HOCTPOEHUS.

Hoea yenocmnocmu. B COOTBETCTBUU C HEM KypcC SBISETCS JIOTMUECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/iejoB (PU3MKH, BKIIOYAET KakK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoea cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuasl Kypca (pU3MKH
o0beMHEH BOKpYr (u3nueckux Teopuid. Bemymmm B Kypce sBisercs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanuzanus NOpeANoNaracT HUCIOJIb30BAHUE
TYMaHUTapHOTO TOTEHIMana (U3MUECKON HAayKH, OCMBICICHUE CBSI3H Pa3BUTHUS
¢u3zukn ¢ pa3BuUTHEM oOOWIecTBa, a TaKkKe C  MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTHYECKUMU ITpoOIeMamMu.

Hoea npuknaonou nanpaenennocmu. Kypc pusuku yriry0i1EHHOTO ypOBHS
IpeanoiaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHUYECKUX M TEXHOJOTMYECKHX
MPUJIOKEHUN H3YyYEHHBIX TEOpUM M 3akOoHOB. [Ipm 3TOM paccmarpuBaroTrcs Ha
ypOBHE OOIIMX NpPEICTaBICHUA W COBPEMEHHBbIE TEXHHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHUH.

Hoea 3konocuzayuu peanusyercs TMOCPEICTBOM BBEICHUS DJIIEMEHTOB
colepKaHUs, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXKe OOCYKIEHUS
po0JIeM palliOHATBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMUYECKON 0€30MMacHOCTH.

OcBoeHue cojiep>kaHusi MPOTrpaMMBbl MO (HU3HKE JOHKHO ObITh TOCTPOEHO Ha
OPUHIMIAX CUCTEMHO-AEATENbHOCTHOTO nmoaxoaa. s pusuku peanuzanus 3THX
IPUHIIMIIOB 0a3UpyeTCsl HAa UCIOJIb30BAHUM CAMOCTOATEIBHOIO 3KCIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoIEro ¢akropa ydeOHoro mporecca. s yrimyOnéHHOTO
YPOBHS — 3TO CHUCTEMa CAaMOCTOSITEIBHOTO YYEHHUYECKOrO OSKCIIEPUMEHTA,



BKJIIOYAIOUIETO (DpOHTAJIbHbIE YYEHMUYECKHE OIBITHI I[P H3YYEHUH HOBOIO
MaTtepuaia, JjabopaTopHble paboThl U pabOThl MpakTUkyma. [Ipu 3TOM BO3MOXKHBI
aBa cmocoba peanuzanuy  (QU3MYECKOro TpakTHKyma. B mepBoMm ciydae
IPAKTUKYM NpoBoAUTCs 100 B KoHue 10 m 11 kmaccos, 1Mb0 mocie nepBoro u
BTOPOTO TIONYTOAWN B KaXJIOM M3 O3TUX KiaccoB. BTopoit cmocod — 310
UHTErpanus padoT TpPaKTUKyMa B CHUCTEMY JabOpaTOpHBIX paboT, KOTOpbIE
MPOBOJATCS B Mpoliecce u3yudeHus paszzaena (temsl). Ilpu stom mojx paboTamu
NPaKTHKyMa TIOHUMAETCsl CaMOCTOATEIbHOE HMCCIET0BaHNE, KOTOPOE MPOBOAUTCS
0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BIIa O€3 TOLIAaroBO HHCTPYKIIHH.

B nporpamme 1o (¢u3Mke cuUCTeMa YYEHHYECKOrOo HSKCIEpUMEHTa,
7ab0paTOpHBIX pabOT W MpaKTUKyMa MpPEACTaBlieHa €IMHbIM mnepeuyHeM. Bridop
TEMATUKU JI1 STUX BUJOB YYCHUYECKUX MPAKTUYECKUX PadOT OCYIIECTBISAETCS
y4acTHUKaMHU 00pa30BaTeIHHOTO MpOoIecca UCXOAS U3 OCOOCHHOCTEH MOYpPOYHOTO
IUTAHUPOBAHUST W OCHaleHus kKaOuwHeta ¢usuku. [Ipm sTomM obecneymBaeTcs
OBJIaJICHUE OOYyYalOUIMMHCS YMEHUSMU TMPOBOJUTH TNPSAMbIE U KOCBEHHbIE
U3MEpPEHUs, UCCICAOBAHUS 3aBUCHUMOCTEH (DU3MYECKUX BEIUYMH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

bonbmioe BHUMaHHWE yAENsAETCS PEIICHUIO PAcUETHBIX M Ka4eCTBEHHBIX
3apad. [Ipu 3TOM Ans pacy€THBIX 3a7a4 MPUOPUTETOM SBIIAIOTCS 33Ja4M C SIBHO
3aJIaHHOM M HESBHO 3aJlaHHON (PU3MUYECKOW MOJIENbI0, TTO3BOJISIIOIINE MPUMEHSTD
W3yYCHHBIC 3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO paszjelia Kypca, Tak U
UHTETPHUPYS MPUMEHEHNE 3HAHUNA U3 Pa3HBIX pa3aenoB. J[1s KauecTBEHHBIX 3aad
OPUOPUTETOM SIBIISIOTCA 3aJaHusi Ha OOBACHEHHUE/TIpelcKa3aHhe MPOTEKaHUs
dbu3nuecKux SBJICHUN U MPOIECCOB B OKPYXKAIOUIEH KU3HH, TPpeOyrolue BrIOOpa
bu3HYecKoi MOJIENH JIJIsl CUTYalluH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO K MarepuanbHO-
TEXHUYECKOMY OOECIEUCHHI0 Y4eOHOTo TMpolecca Kypc (PU3NKUA yrIyOJIEHHOTO
YPOBHS Ha YPOBHE CpPeIHEro 001Iero oopa3oBaHus JOKEH U3y4aThCs B YCIOBHIX
npenMeTHoro kabunera. B kaOunere GU3HKKM JODKHO OBITH HE0OXOAMMOE
nabopaTopHoe OOOpyJOBaHUE JUIsl BBIMOJHEHHUS YKAa3aHHBIX B MPOrpaMme IO
bu3MKe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX pabOT M pabOT MpakTHKyma, a
TaKXKe IEMOHCTPAIMOHHOE 000pyI0BaHHE.

JleMoHCTpanlMoHHOE  000pyZoBaHHE (OpMHpPYETCSI B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECNEeYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TIporpaMmMe 1o (U3HKE KIIOUYEBBIX JEMOHCTpAIUi s
UCCIICJIOBAHMSI ~M3yYaeMbIX SIBICHHMA ©  TPOIECCOB, OMIMPHUYECKHX U
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 000pynOBaHHE I YYEHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIeunBaeTcsi B pacuére



OJIHOTO KOMIUIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4ecKHe KOMIUIEKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH MOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U HU(MPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JAOOPATOPHUIL.

OCHOBHBIMHU TIEJISIMU U3yYeHHS (PU3UKHU B 00111eM 00pa30BAHUH SIBIISTIOTCS:

dbopMHupoBaHHE UWHTEpeca M CTpEeMJICHUS OOydYarouuxcsi K HaydHOMY
U3YUYEHUIO TPUPOJBI, PaA3BUTHE HUX HMHTEIUIEKTyalIbHBIX H  TBOPYECKHX
CIIOCOOHOCTE;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJe MO3HaHus U (hopMHpOBaHHE
MCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYXKAIOLIUM SIBJICHUSIM;

dbopMHpoBaHKE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa M3y4YeHHs] OCHOB
CTpOEHHUA MaTepuu U QyHAAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopmupoBaHrue YMEHUN OOBSICHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKUX
3HAHUI U HAYYHBIX JOKAa3aTEIbCTB;

(¢opMupoBaHUE NPEACTABICHUNH O POIM (PUMKK AN Pa3BUTHS JPYrHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE pe/ICTaBICHUN 0 BO3MOXHBIX  cdepax Oynyuen
npo(ecCHOHaNBHON ACATEIBPHOCTH, CBS3aHHBIX C (U3UKOW, TIOATOTOBKA K
JalbHelIeMy oOy4eHHUI0 B 3TOM HaIlPaBIICHUU.

JlocTikeHue STUX 1enield obecreunBaeTcsl pelIeHueM CISAYIOIMMNX 3a/1ad B
npoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHuUs:

IpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHax,  TEOpHsX,  BKJIIOYas  MEXaHUKY,  MOJEKYJISpHYI0  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(YU3HUKY;

dbopMHUpOBaHUE YMEHHUM MTPUMEHSATH TEOPETUUECKUE 3HAHUSA I O0BSICHEHUS
bu3nyuecKux SIBICHUN B MPUPOJAE W JUISl HPUHITHS NPAKTUYECKUX DEIICHUN B
MMOBCEHEBHOM JKH3HHU;

OCBOEHHE CIIOCOOOB pEIICHHs Pa3IWYHBIX 3aJad C SBHO 3aJaHHOU
¢usnyeckoil Moneiblo, 3a/1ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/1aHue
dbu3nueckoil MOJENH, aJeKBaTHOM YCJIOBUSIM 3a/ladyd, B TOM YHCIE 3aJiay
UHKEHEPHOT'O XapaKTepa;

NOHUMaHUE (U3MYECKMX OCHOB M MPUHILMIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX IIPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPELY;

OBJIAJICHUE METOJAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS W MPOBEIACHUS
Gu3MUeCKMX HSKCIEPUMEHTOB, aHalIM3a W MHTEpHpeTanuud uH(opmanuu,
onpeaeneHus JOCTOBEPHOCTH MOITYYEHHOTO pe3yJIbTata;

CO3[JaHHE YCJOBUU JUISl PAa3BUTHS YMEHUN IPOEKTHO-UCCIEAOBATEIBCKOM,
TBOPUYECKOU JIESITEIBHOCTH;



pa3BUTHE UHTEpeca K chepaM npodheccCuoHATBHOM ASSTENbHOCTH, CBI3aHHON
¢ (hU3UKOI.

B cootBerctBun ¢ tpeboBanusiMu PI'OC COO yrinyOnéHHBIA YpPOBEHBb
u3ydeHus yuyeOHoro mpeamera «®Ddusmkay Ha ypOBHE CpEIHEro 00IIero
oOpa3zoBaHusi BbIOMpaeTcs OOYYAIOMIMMHUCS, IUIAHUPYIOMIMMHU TPOJIOJDKEHNE
00pa3oBaHusl MO CMENUATBLHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne pusuku (yriayOaéHHBIA ypOBEHB) HA YPOBHE CPEAHETO 0OIIEro
obpazoBanust orBoauTcs 340 yacoB: B 10 kmacce — 170 yacoB (5 4yacoB B HEIENIO),
B 11 kimacce — 170 yacoB (5 4acoB B HEJACIIO).

[Ipenyaraemprii B mporpamMme 1o ¢GuU3NKE TEpeueHb JTa0OpaTOPHBIX U
MPAKTUYECKUX palbOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
IPOBENCHUS JTA0OPATOPHBIX PabOT M OMBITOB € YYETOM HMHAWBUAYaIbHBIX
0COOEHHOCTEH 00yYarOIMUXCS.



COJEPXAHUE OBYUYEHUA
10 KITACC

Pa3znes 1. Hay4Hnblii MeTOA O3HAHUS IPUPOABI.

®duszuka — pyHIaMeHTanbHasd HayKa o npupoje. HayuHslii MeTo mo3HaHUA U
METO/IbI UCCIICIOBaHUS (PU3NUECKUX SBIICHUN.

DKCIIEpUMEHT U TEOpHsl B Ipolecce Mo3HaHus npupoisl. Habmionenue u
AKCIIEPUMEHT B (PU3HKe.

CnocoObl u3mepeHus GU3UMYECKUX BEIUYUH (AHAJOTOBBIE M LUQPOBBIC
U3MEpPUTEIIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TaATYNKOBBIE CUCTEMBI).

[TorpemHocTrt  w3MepeHwit  Qu3nyeckux BenwuuH  (aOCONMIOTHAs U
OTHOCUTEJIbHAS).

MopenupoBanue (GpU3NYECKUX SBJICHUM M MPOLIECCOB (MaTepuaibHas TOYKA,
a0OCOJIIOTHO TBEpPJIOE TEJO, HJealbHAsl KUJKOCTh, HWJCAIbHBIA Ta3, TOYECUHBIN
3apan). ['unore3a. @u3nyeckuii 3aKOH, TPaHULBI €ro NpUMEHUMOCTH. Du3nueckas
TEOPHS.

Pons u Mecto ¢uszuku B (HOPMHUPOBAHUM COBPEMEHHOW HAay4YHOW KapTHHBI
MHUpa, B MPAKTUYECKON 1€ATEbHOCTH JIFOICH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomeul, npaKmuKym.

N3Mepenue cuibl TOKa W HAOpPsDKEHUST B LENH TOCTOSIHHOTO TOKa MpHU
MOMOIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ HM(ppoBoi naboparopueit no ¢usuke. [Ipumepsl usmepeHus
(bU3UYECKUX BEJIMYUH MPU MOMOIIYA KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema otcuéra.

[Ipsimas u oOpaTHas 3a1a4u MEXaHUKH.

Pannyc-BekTop MaTepHaqbHOM TOYKH, €ro MIPOEKIMH Ha OCH CHCTEMBI
KoopauHat. Tpaekropus.

[lepemernienue, cKOpocTh (CpeAHsisi CKOPOCTb, MIHOBEHHAs CKOpPOCTh) U
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIHMH HAa OCH CHUCTEMBbI KOOpPJIMHAT.
CiioxeHne nepeMenieHui 1 CI10KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEWMHOE JBUKEHNE. 3aBUCUMOCTh
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUAIbHON TOUYKU OT BPEMEHHU U HX
rpaduKu.

CBobOosHOe majeHue. YCKopeHue cBOOOIHOrO majeHusd. J[BuxkeHue Tena,
OpOIIEHHOIO0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH M
YCKOPEHHS MaTepUabHON TOYKH OT BPEMEHU U UX TpauKu.



KpuBonuuennoe  nBuxkeHue. JIBMKEHHME  MaTrepualbHOM TOYKM 11O
OKPY>KHOCTH. YTJOBas M JIMHEWHas cKopocTh. llepuoa u yactora oOpaieHus.
[{enTpocTpeMuTeabHOe (HOPMAJIbHOE), KacaTelbHOE (TAHM€HUUAJIBLHOE) U IMOJHOE
YCKOPEHUE MATEPUATIBHOM TOUKHU.

TexHuyeckre yCTpPOICTBA W TEXHOJOTMYECKHE MPOUECCH: CHUIOMETD,
JNBIKEHUE CHApSAIOB, LIEMHbIE, MIeCTEpEHYATbIE W PpEMEHHBIE TEepeAayd,
CKOPOCTHBIE JIUPTHI.

Jemoncmpayuu.

Mogens cuctembl OTCYETA, WILTIOCTPAIUs KUHEMATHUYECKUX XapaKTEPUCTUK
JBHKCHUSL.

CniocoObl uccie10BaHusl IBHXKCHHM.

WnnmrocTpanyst npeaenbHOro nepexo/ia i \3BMEpeHne MrHOBEHHOM CKOPOCTH.

[IpeobpazoBanue ABUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3pEKEHHOM MMPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpPOIIEHHOrO MOJ yIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

Hanpapnenue ckopocTu npu ABMKEHUH MO OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUEe TyTeH, TPACKTOPUH, CKOPOCTEH NBUKEHUS OJHOTO U TOTO K€
TE€Ja B Pa3HBIX CUCTEMAX OTCUETA.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmMuKym.

N3yueHne HEpaBHOMEPHOIO ABUKEHHUS C LETbIO OMNpPEEICHUS MTHOBEHHOU
CKOPOCTH.

N3Mepenue yckopeHus Mpu NPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JBHKEHUU
110 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanve 3aBUCUMOCTA IYTH OT BPEMEHU IMPH PABHOYCKOPEHHOM
JBU>KCHUU.

N3mepenue YCKOpPEHUSA CBOOOTHOTO MaJICHUSA (pexoMeHI0BaHO
UCIOJIb30BaHuE IU(GPOBOIL Tab0OpaTOpUN).

WN3yuenune pABmKeHUs Tenla, OpOIIEHHOro Topu3oHTaidbHO. [IpoBepka
TUTIOTE3bl O TMPSMOW MPOMOPLUMOHATIBHOM 3aBUCUMOCTH MEXIY JaIbHOCTHIO
MOJIETAa U HAYAIIbHOM CKOPOCTBIO TENA.

N3ydenune IBHXKEHUS Tela MO OKPYXHOCTH C IIOCTOSSHHOM MO MOAYJIO
CKOPOCTBIO.

HccnegoBanue 3aBUCMMOCTH Tepuoja oOpalieHus: KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



[IepBpii 3akoH Hprorona. MHepumanbHble cuctembl oTcyéTra. [IpuHIMD
otHocuTenbHOCTH ["anmunes. HeunepuuanbHbie cucTeMbl OoTcuéra (OmpeneseHue,
IPUMEPHI).

Macca tena. Cuna. [IpuHuun cynepro3uiuu Cui.

Bropoii 3akoH HeroToHa 1151 MarepuaibHONU TOYKH.

Tpernii 3ak0oH HbproTOHA 1151 MaTepUanbHbIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUA. OKBHUBAJIEHTHOCTh TI'PABUTAMOHHOM H
WHEPTHON MacCCBI.

Cuna TskecTu. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO MAJEHUS OT BBICOTHI
Ha/J TOBEPXHOCTHIO IUIAHETBI W OT reorpapuyeckod IMHUPOTHL. JIBMXKEHUE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tenma. Bec Tenma, aBmxkymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TpEeHHSI CKOJBKEHHS W CUJIa TPEHUS
nokosi. Koaddunment tpenus. Cuiia CONpOTHUBICHUS TMPU JBWKEHUU Tejla B
KUJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO ABUKEHHS.

Hasnenune. ['mapocratnueckoe nasnenne. Cuna Apxumena.

TexHu4yeckne yCTPOMCTBA M TEXHOJIOTMYECKHE NPOLECCHI: IMOAIIMITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGnronenue nBu>keHUs Tl B MHEPUUAIBHBIX M HEMHEPIUAIbHBIX CHCTEMAaX
OTCYETA.

[IpuHIKT OTHOCUTENBHOCTH.

Kauenne pnByx OWIMHAPOB WM ILIAPOB PA3HOM MACChl C OJWHAKOBBIM
YCKOPEHHUEM OTHOCHUTEIIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHHE  PaBHOJCHCTBYIOLIEM  NPWIOKEHHBIX K TEIy CHI  C
IIPOU3BEACHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B NHEPLIHUAIIBHOW CUCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOIINX B PE3YJIbTATE B3aUMOICUCTBUSA TEIL.

H3mepenune macc o B3aMMO/ICMCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U aJCHUU.

[HenTpoOexKHbIE MEXaHU3MBI.

CpaBHEHME CHJI TPEHHMSI IOKOSI, KAUEHHSI U CKOJIbYKEHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKMUKyMm.

N3mepenne paBHOJEHCTBYIONIEH CUJI MPU JABUKEHUU OpycKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka TUIOTE3I O HE3aBHCHUMOCTH BpPEMEHHU [BIKEHHS Opycka IO
HAKJIOHHOM IIJIOCKOCTH HAa 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXUHE U
pPE3MHOBOM 00pasiie, OT X JAehopMaIii.

N3ydyeHne ABMKEHUSI CUCTEMBI TEJ, CBSI3AHHBIX HUTHIO, IEPEKUHYTON yepes
JErKuii OJIOK.

N3mepenne xoddduiineHta TpeHHs MO BEIWYUHE YTIIIOBOro Koddduimenta
3aBucuMoctu Fy(N).

NccnenoBanue aBm>xkeHUs: OpycKa M0 HAKJIOHHOW IMJIOCKOCTH C MEPEMEHHBIM
K03 PUIIMEHTOM TPEHUSI.

N3ydenue nBuKeHUs rpy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomoTHO TBEpHOe Teno. [locTymarenbHoe W BpallaTeIbHOE JBUXKEHUE
TBEPAOro Tena. MOMEHT CWIBI OTHOCUTENIBHO OCH BpaiueHus. I[liedo cuibl.
CrioxeHne cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LlenTp TskecTu Tena.

YcnoBus paBHOBECHs TBEPAOTO TeA.

YcroitunBoe, HeyCTOHYNBOE, Oe3pa3IMIHOE PaBHOBECHE.

TexHuyeckre yCTpOWCTBA W TEXHOJOTHYECKUE IMPOLECCH: KPOHILUTEWH,
CTPOUTEIIBHBIN KpaH, pelIETYaThie KOHCTPYKLIMH.

Jemoncmpayuu.

VY ci10BuUsL paBHOBECHUSL.

Bunsl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmMuKym.

UccnegoBanne ycinoBHil paBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpAILCHHUS.

KoncTpynpoBanue KpOHIITENHOB U PACYET CUII YIIPYTOCTH.

N3ydenune ycToMUnBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAIb OMOPBHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

Nmnynbc MmaTepuaabHOM TOUYKH, CHCTEMBI MaT€pUaAIbHBIX TOUeK. L{eHTp Macc
CHCTEMBI MAaTEPUAIBHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPa MacC.

Nmnynece cuiibl 1 ©'3MEHEHUE UMITYJIBCA TEA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE NBHXKEHHE.

MoMeHT umIlynbca MarepualbHOM TOuYkHW. IlpencraBiieHne 0 COXpaHEHUH
MOMEHTAa UMITYJIbCA B HEHTPAIBHBIX MOJISIX.

PaGora cunpl Ha MaJloM M Ha KOHEYHOM TniepemernneHuu. [ 'paduueckoe
pe/icTaBlIeHne padOThI CUIIBI.

MOIIHOCTH CHUJIBL.

Kunernyeckass sHeprusi MarepuaqbHOM TOUKH. Teopema 00 H3MEHEHHH
KUHETHYECKOW SJHEPTUU MATEPUATIBHOU TOUKHU.



[loreHnManbHBlE M HENOTEHUMAIbHbIE CWIBL. lloTeHUManbHas sHeEprus.
[ToTennmanbHas >Heprust ynpyro nepopmupoBaHHOM MpykuHbl. [loTeHInanbHas
JHEprus Tena B OJHOPOJHOM TIpaBUTALMOHHOM moJje. lloTeHuumanbHas sHeprus
Teda B TPAaBUTALIMOHHOM I0JI€ OJTHOPOJHOTO IIapa (BHYTpH U BHe miapa). Bropas
KOCMMYECKAasi CKOPOCTh. TpeThbsi KOCMUUYECKast CKOPOCTb.

CBsi3b pabOThl HEMOTEHIMAJIBHBIX CHJI C HM3MEHEHHEM MEXaHWYEeCKON
SHEPIUU CUCTEMBI TeJl. 3AKOH COXPaHEHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHeHue bepHyIUd [ WICAUIBHOM KUJIKOCTH KaK CIIEICTBUE 3aKOHA
COXPAaHEHUS MEXaHUYECKON IHEPTHH.

TexHUYecKre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: JBHKECHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHUCTONET, THPOCKON, (QUIypHOE KaTaHHE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE nBMXKEHNE.

HN3mepenne MOIHOCTH CUJIBL.

W3mMeHeHue 3Hepruu Tena Mpu COBEPIIEHUH PadOTHI.

B3auMHble mnpeBpanieHHs KMHETUYECKOW W ITOTCHIMAJIbHOW SHEPTHMl MHpPHU
JNEUCTBUU HA TEJIO CHIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPIruM NMpu CBOOOTHOM MaJCHHH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npaKmuKym.

N3mepenne nmnyiibea Tenna no TOpMO3HOMY ITyTH.

W3mepenue cuibl TIrM, CKOPOCTH MOJENIU 3JIEKTPOMOOMIIE M MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccnenoBanue coxpaHeHHs UMITYJIbCA ITPU yIIPYTOM B3aUMOJEHCTBUH.

N3mepenre KNHETHYECKON SHEPTUHU TEJIa IO TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHMsI TOTEHIIMAIbHOW YHEPTUH MPY>KUHBI C pabOTOM CHUIIBI
TPEHUS.

Omnpenenenue pabOThl CUJIBI TPEHUS MPU ABUKEHUU Tejla MO HAKIOHHON
IIJIOCKOCTH.

Pa3znen 3. MoJsiekyasipHas pu3uKa U TEPMOJAUHAMMKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU Meopul.

OCHOBHBIE TOJOXKEHUS MOJIEKYJIsIpHO-KMHeTnyeckon Teopun (MKT), ux
onbiTHOe oOocHOBaHue. Jluddys3us. bpoyHoBckoe naBmkeHHe. Xapakrep
JIBWKECHUS W B3aMMOJCHCTBUS YAaCTHUI] BellecTBA. Monenn CTpOEHHs TIa3oB,
KHUAKOCTEH M TBEPIBIX Tl U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mozeneil. Macca u pasMepbl Mosekyd (atomoB). KonuyecTBO BeliecTBa.
[TocrosinHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uzmepenus. lllkama
temneparyp Llenscus.

Mogenp uaeanbHOro ra3a B MOJEKYJSIPHO-KHHETUYECKONM TEOPUU: YaCTULbI
rasa JIBU>KYTCSl XaOTUUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOconOTHAs
temrneparypa (mkaia temneparyp KenbBuna). 3akon JlanpToHa. M3ompoiieccrl B

UJeaTbHOM Tra3e C IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe
IpeCTaBICHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, H300apa.

CBsi3p  MEXIy JaBICHUEM M  CpPEAHEH  KUHETUYECKOW  JHeprueu
NOCTYNATEIbHOTO TEIJIOBOTO JBHXKEHUS MOJIEKYJl HIE€abHOTO ra3a (OCHOBHOE
ypaBHEHHE MOJICKYJISIPHO-KUHETUUECKON TEOpUH UICAIBHOTO Ta3a).

CBs13b a0COFOTHOM TeMMEepaTypbl TEPMOJIMHAMUYECKONU CUCTEMBI CO CpeTHEN
KUHETHUYECKOU SHEPTUEH MTOCTYIIATEIBHOIO TEIJIOBOIO ABUKEHUS €€ YaCTHII.

TexHu4yeckre yCTpONCTBA W TEXHOJIOTMYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoIyYeHue HaHOMaTEPUaJIOB.

Jemoncmpayuu.

Mojenu 1BUKEHUS YaCTHL] BELIECTBA.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Buneoposnuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUXKEHUS.

Juddy3us xKUIKOCTEN.

Mopens onbita llTepHa.

[IputsxeHne MOIEKYJI.

Moaenu KpucTauInuyeCKuX pemeETOK.

HaGnronenue u vcciieqoBaHue U30MPOLIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeul, npaKmuKym.

UccnegoBanne mporecca yCTAHOBJIEHUS TEIUIOBOTO PABHOBECHS NP
TEMJI000MEHE MEXKTY TOPSYEH M XOJIOAHON BOJIOM.

N3yuenne wuzoTepMuueckoro mpouecca (PEeKOMEHJIOBAHO HCIOIb30BaHUE
rdpoBoii 1abopatopun).

N3yyeHnne n30xopHOTO Mporecca.

N3ydenune nzobapHOTO MpoIiecca.

IIpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmoaunamuueckass (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUM JJIs
TEPMOJMHAMHUYECKON CUCTEMBI. BHEIIHNE 1 BHyTpeHHHE napaMmeTpsl. [lapamerpsr
TEPMOJIMHAMHUYECKON CUCTEMBI KAK CPEIHUE 3HAYCHHS BEJIMYHUH, OINUCBIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauamo TepmoamHaMuku. (CaMONpOHW3BOJIbHAS — PEIAKCALIMS
TEPMOJUHAMHYECKON CUCTEMBI K TETUIOBOMY PABHOBECHIO.

Mopens wuaeampHOro ra3a B TEPMOJWHAMUKE — CHCTEMAa YpPaBHEHMIL:
ypaBHeHHe MenaeneeBa—KiianeiipoHa u BbIpaXEHUE UIsI BHYTPEHHEH JHEPTHM.
VYcIi10BUS TPUMEHUMOCTH 3TOW MOJICJIM: HU3Kasi KOHUEHTPALMs YACTHIL], BBICOKHE
TeMIeparypel. BeipaxkeHue 1uisi BHyTpEHHEW SHEPTrUr OJHOATOMHOTO MIEAJIbHOIO
rasa.

KBa3ucrarnueckue u HeCTaTHYECKUE MTPOLECCHI.

DneMeHTapHasi paboTa B TepMOauHAMUKe. Beraucienne paboTsl 1Mo rpadguky
npouecca Ha pV-auarpaMmme.

Teronepenaya  kak  cnoco0 — M3MEHEHUsT  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMMYECKON  cuUcTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIIONPOBOHOCTb, U3TyUYCHHE.

KomnuectBo Temmorel. TemnoéMmkocTs Tenna. YaenpHas H - MOJSPHAS
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUE Mailepa. YaenpHas TEIUIOTa CrOpPaHUs
ToruiuBa. Pacu€r konmMuecTBa TEIUIOTHI Mpu Temnonepenaye. [lonsrue o0
aauabaTHOM IpoIlecce.

IlepBblii 3aKOH TEpMOAMHAMMKH. BHyTpeHHsAs »dHeprusa. KommuecTtso
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMHYECKON CUCTEMBL.

BTopoii 3akoH TEpMOAMHAMUKHM Ui PABHOBECHBIX IPOLECCOB: YEpe3
3a1JaHHOE PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI IPOXOJUT
€AMHCTBEHHAs aguadarta. AOCONIOTHAS TeMIepaTypa.

Bropoil 3akOH TEpMOAMHAMHMKM Ui HEPABHOBECHBIX  IIPOLECCOB:
HEBO3MOYKHO TIEpe/IaTh TEIIOTY OT 00Jiee XOJIOJHOTO Teja K Oojee HarpeToMy 6e3
komneHcanuu (Knaysuyc). HeobpatumocTs IpUpOIHBIX MPOIECCOB.

[Tpunnune! neicteus TeroBbix MamuH. KII/I.

Makcumanbnoe 3HaueHue KII. [ukn Kapno.

DKOJIOTUYECKHUE ACTIEKThl UCIIOJIB30BAHUS TEIUIOBBIX ABUrarenei. TeruioBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEbI.

TexHnueckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: XOJIOJUIbHUK,
KOHJIUIIMOHEP, AW3EIbHBIM W KapOWOpaTOpHBIM ABUTraTENIM, MNapoBas TypOuWHA,
MOJIyYEHUE CBEPXHU3KUX TEMIEPATyp, YTWIM3ALUA «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMs OMOOPTaHUYECKOTO TOTIUBA JIJIst
BBIPAOOTKU «TETUIOBOM» U JIEKTPOIHEPTHUHU.

Jemoncmpayuu.

N3menenune Temmneparypsl pu aanadbaTtndecKoM paclIupEHUN.

Bo3znymHoe oruuso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.



Crioco0Obl U3MEHEHHS] BHYTPEHHEH SHEPTHH.

UccnenoBanue annadbaTHOTO Ipoliecca.

KomnbroTepHble MOAENH TEIIOBBIX JBUTATEICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, nPAKMUKyMm.

N3mepenue yaenpHOM TENI0EMKOCTH.

Hccnenosanue npoliiecca OCTbIBaHUS BEIIECTBA.

UccnenoBanue annadbaTHOTO Ipoliecca.

N3yuyeHne B3aMMOCBSI3M SHEPTUHM MEXKMOJIEKYJISIPHOTO B3aUMOJCHUCTBUS U
TEMIIEPATYPhI KUTICHUS KUTKOCTEH.

Tema 3. Acpecammnibie cocmoanus eéewyecmea. Pazosvie nepexoowvl.

[TapooGpazoBanue u kKouAeHcalus. VMcnapenwe u KumneHue. Y eiabHas
TeIJI0Ta mapooOpa3oBaHUsI.

Hacpiiennsle u  HeHachllleHHbIE mnapbl. KauecTBeHHass 3aBUCUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO apa OT TEMIIEPATYpPhl, UX HE3aBUCUMOCTH
0T 00bEMa HACKIINIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyphbl KATICHUS OT JaBICHUS
B KUJKOCTH.

BraxxnocTs Bo3yxa. AOCONIOTHASI U OTHOCUTEIIbHASI BIA>KHOCTD.

TBépnoe Teno. Kpucramnuyeckue u amopdubie Tena. AHU30TPONHMS CBOWMCTB
KpuctayyioB. [lnaBiieHne W KpucTau3anus. YJedbHas TEIUIOoTa IUIABJICHUS.
CyOauMmarus.

Hedopmanuu TBEpOTO Tena. Pactsbkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nehopmanuii.

TermoBoe pacmimpeHue KUAKOCTEH M TBEPABIX TeN, 00BEMHOE U JIMHEHWHOE
pacmpenre. AHTapMOHM3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPHUYUHA
TEIJIOBOTO paCUIUPEeHHUs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEPTUM B Pa30BbIX MEPEX0OIaX.

YpaBHeHuUE TEMIOBOTO OanaHca.

[ToBepxnocTHOE HaTsKeHHE. KO3(p(GUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanmuiapasie sBnenus. JlaBneHue noa UCKPUBIEHHOW MOBEPXHOCTHIO KUIKOCTH.
®opmyJia Jlamaca.

TexHuueckne yCTpOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHI:  KUIKHE
KPUCTAJUIbl, COBPEMEHHBIE MATEPHUATIBI.

Hemoncmpayuu.

TennoBoe pacunpeHue.

CBolicTBa HACBKIIICHHBIX TTAPOB.

Kunenue. Kunenue npu noHMKEHHOM JaBJICHUU.

N3mepenune cuiibl MOBEPXHOCTHOTO HATSIKEHUS.

OnbITHI C MBUIBHBIMU TUIEHKAMM.

CwmaunBaHue.



KanunnspHsie siBaeHus.

Monenu HEHbIFOTOHOBCKOM KHIKOCTH.

CnocoObI U3MEPEHUS BJIaKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJIEHUS KPUCTAUINYECKOTO BEIIECTBA.

Bunsr nedopmarimii.

Habmronenue mansix aedopmarmii.

Yuenuueckuit sxkcnepumenm, nabopamopnwie padomul, npaKmuKym.

N3ydenune 3aKOHOMEPHOCTEN UCTTAPEHNUS JKUIKOCTEM.

N3mepenne yaenpbHON TENIOTHI IIJIABJICHUS JIbAA.

N3yyeHne CBOKCTB HACBILIEHHBIX APOB.

N3mepennie aOCOMOTHON BIAXKHOCTHM BO3AyXa M OIIEHKAa Macchl MapoB B
NIOMEUIEHNUH.

N3mepenue kod¢duiineHTa moBepXHOCTHOTO HATSHKEHUS.

N3amepenue monyns FOnra.

UccnenoBanue 3aBUCMMOCTH  nedopmaiiud  pe3sHHOBOro oOpasma  oT
IIPUJIOKEHHOM K HEMY CHUJIBI.

Paznen 4. JaekTpoguHaMuKa.

Tema 1. dnekmpuueckoe none.

OnekTpu3anus Tel U €€ MpOosBICHUS. OJEKTpuueckuid 3apsa. [IBa Buaa
ANEKTpUYECKUX 3apsAnoB. [IpOBOOHWKHM, MAUDJIEKTPUKH U MOJYINPOBOIHUKH.
DJIEMEHTapHBIM JJIEKTPUYECKUNM 3apsifl. 3aKOH COXPAHEHHUs DIEKTPUYECKOIO
3apsaa.

B3aumopeiictBue 3apsanoB. Toueunslie 3apsasl. 3akoH KynoHa.

Onektpuyeckoe noJie. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpspk€anocts  anmekTpudeckoro  mons. [IpoOubeiii  3apsa.  JIuaum
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO MoJst. OJHOPOIHOE IIEKTPUUYECKOE MOJIE.

[IoTeHIMaNnbHOCTh JJIEKTPOCTATUYECKOIO IMOJA. Pa3sHOCTh NMOTEHIMATIOB M
HanpspbkeHue. [loTeHnumanpHas dSHeprus 3apsga B AJIEKTPOCTATUYECKOM IOJIE.
[ToTreHnman anexkTpocTaTnyeckoro nosist. Cesi3b HANPSYKEHHOCTHU MOJSA U PA3HOCTH
NOTEHIIMAIOB ISl AJIEKTPOCTATUYECKOro TMojis (Kak OJHOPOJHOTO, TaK U
HEOJHOPOHOTO).

[IprHIMI Cynepno3uLnN dJIEKTPUIECKUX TOJIEH.

[Tone toueunoro 3apsga. [lome paBHOMepHO 3apspkeHHOU cdepol. [lome
PaBHOMEPHO 3apsHKEHHOro mo o00béMy miapa. Ilome paBHOMEpPHO 3apsiKEHHOM
OECKOHEUYHOM TUIOCKOCTU. KapTuHbl JIMHUN HanpsHKEHHOCTH HJTHX TOJed U
SKBUIIOTEHIIMAIBHBIX IOBEPXHOCTEN.

IIpoBOOHMKH B AIEKTPOCTATUYECKOM IOJIE. Y CIIOBHE PABHOBECHUS 3aPsI0B.

JIMDNEKTpUKH B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
IIPOHUIIAEMOCTD BEIIECTBA.



Konpencatop. DneKTpoEMKOCTh KOHJAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coeTMHEHUE KOHIEeHCAaTOPOB. [locnenoBaTrenpsHoe coeqUHEHNE
KOHJICHCATOPOB.

DHeprus 3apsSKEHHOr0 KOHAEHcaTopa.

JIBM>KEHME 3apsSyKEHHOM YaCTULIBI B OJJTHOPOITHOM 3JIEKTPUUECKOM TOJIE.

TexHuueckre YyCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: 3JIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTATUYECKasl 3alllUTa, 3a3€MJICHHE 3JEKTPONpHOOpOB,
KOHJICHCATOpHhI, reHepaTop Ban ne ['paada.

Hemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICHCTBUS AJIEKTPOMETPA.

DIIEKTPUUECKOE T10JI€ 3aPSKEHHBIX IIIaPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX TUIACTHH.

Mopenb anekTpoctatudeckoro reaeparopa (Baun ae I'paada).

[IpOBOIHUKH B 3JIEKTPUUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAs 3aLIUTA.

YCTpONCTBO U IENCTBUE KOHAEHCATOPA IIOCTOSHHOW U IEPEMEHHOM EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT  IUIOLIAIH
IJIACTHH, PACCTOSHUS MEXKAY HUMH U IUIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3JIEeKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCaTopa.

3apsiaKa U pa3psiKa KOHJIEHCATOpa YEPE3 PEUCTOP.

Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npaKmuKym.

OueHka cuil B3auMOJICHCTBUS 3apsHKEHHBIX TElL.

HaGnronenue npeBpaiiieHust SHEPruM 3apsKEHHOTO KOHJEHCATOpa B SHEPTHIO
U3JIyYEHUS CBETOAMO/IA.

N3ydeHne npoTeKaHus TOKa B LIENH, COJCPIKAILIECH KOHIEHCATOP.

Pacnipenenenue pa3HoOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCJIEIOBATEILHOM CO€IMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsiaa KOHIEHCATOPA YEpe3 PE3UCTOP.

Tema 2. ITocmosannwlil 31eKmMpudecKuii mok.

Cuna Toka. [TocTosSIHHBIN TOK.

VYcioBusi CymecTBOBaHUSI MOCTOSHHOTO AJIEKTPUYECKOro TOKa. MCTOUHMKM
toka. Hanpsixenue U u DJIC €.

3akoH OMa 14 y4acTKa LEeTu.

DIIEKTPUIECKOE COIIPOTHUBIICHUE. 3aBUCUMOCTh COIIPOTHUBIICHUSA
OJHOPOJHOr0 NPOBOJAHMKA OT €ro JUIMHBI U IUIOIAAXA ITONEPEYHOrO CEYECHHS.
VY enpHOE CONPOTUBIIEHUE BEILIECTBA.

[TocnenoBarenbHOE, MapajlieIbHOE, CMEIIAHHOE COEJUHEHHE MPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX dekTpuueckux 1enei. [Ipasuina Kupxroda.



Pabota snexrpuyeckoro Toka. 3akon [xoyns—JIenna.

MOUIIHOCTh 3JIEKTPUYECKOTO TOKa. TemioBas MOIIHOCTb, BbIAENseMas Ha
pe3ucrope.

DOJIC m BHYTpEHHEE COIPOTUBICHHME HCTOYHHMKA TOKa. 3akoH Oma g
MOJTHON (3aMKHYTOM) 92JIEKTpUYECKOW I1enyd. MOIIHOCTh MCTOYHHUKA TOKa.
KopoTtkoe 3aMbikanue.

Konnencarop B 1ienu mocTOSTHHOTO TOKA.

TexHu4yeckre yCTpPOMCTBA W TEXHOJOTHMYECKHE TMPOIIECCHI: aMIepMETp,
BOJITMETP, PEOCTAT, CUETUUK IICKTPUUECKON SHEPTUU.

Hemoncmpayuu.

N3MepeHune cuiibl TOKa U HAPSHKEHUSL.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINpPSDKEHUS I PE3UCTOpa,
JIaMITbl HAaKaJIMBAHUS U CBETOUO/IA.

3aBUCUMOCTh COINPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIUHBI,
IJIOIA TN TTOTIEPEYHOT0 CEYEHHUS U MaTepuaa.

HccnenoBanune 3aBUCUMOCTH CUJIBI TOKA OT CONIPOTHUBIIEHUS MPU OCTOSTHHOM
HaIPSHKEHUH.

[Ipsamoe uzmepenue I/1C. KopoTkoe 3aMbIKaHUE TaIbBAHUYECKOTO DJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

Crnoco0bl coeTMHEHUsT UCTOYHUKOB Toka, DJIC OaTapeil.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKY IMOJIOCAMH MCTOYHMKA TOKa
OT CWJIbI TOKA B IIEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

Uccnenoanne cMEMaHHOTO COETMHEHUSI PE3UCTOPOB.

N3MmepeHune yaenpHOro COpOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTA CWJIBI TOKAa OT HANPSOKEHUS IS JIAMITBI
HaKaJIMBaHUSI.

VYBenuueHue npejesa u3MepeHus: amnepMeTpa (BoJIbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO COMMPOTUBJIEHUSI HCTOUHHUKA TOKA.

Uccnenosanne 3aBucumoctu DJ]C rampBaHUYECKOTO 3JIEMEHTAa OT BPEMEHHU
IPU KOPOTKOM 3aMbIKaHUH.

UccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKY MOJIOCAMH UCTOYHMKA TOKa
OT CWJIbI TOKA B LIEIH.

Hccnenoanne 3aBUCUMOCTHY MOJIE3HOM MOIIHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 pazinuuHbix cpeoax.

DNeKTpUYecKasi MPOBOJUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOJAMMOCTh TBEPABIX METAIIOB. 3aBUCHUMOCTh CONPOTUBIICHUS METAJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.



DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA ANIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKH. CobcTBeHHas u puMecCHast IPOBOJAUMOCTh
noynpoBoHUKOB. CBocTBa p—n-niepexoaa. [lomynpoBoHUKOBBIE TPHUOOPHI.

DIJIEKTPUYECKHM TOK B 3JIEKTPOJIUTAX. IJJIEKTPOJUTHUYECKAS IUCCOLIMALINS.
DnekTponus. 3akoHsl Dapajes s AIEKTPOIN3a.

DnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOATEIIbHBIN
paspsia. PaznuuHble TUIIBI CaMOCTOSTEILHOTO pa3psiaa. Monuus. [lna3ma.

TexHuyeckre yCTpPOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: Tra3opa3psiaHbie
JaMIIbl, DJIEKTPOHHO-TTydeBas TpyOKa, MOJYINPOBOJHUKOBBIE TMPUOOPHI: THO,
TpaH3ucTOp, (OTOAUOMA, CBETONMOMA, TalbBaHWKA, padUHUPOBAHWE MEJH,
BBIIIJIABKA JTIOMUHUS, SJIEKTPOHHAsE MUKPOCKOIIHSL.

Jemoncmpayuu.

3aBUCUMOCTH COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATyPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

3akoHsblI anekTponn3a Papajes.

HckpoBoil pa3psa 1 IpOBOAUMOCTh BO3/1yXa.

CpaBHeHHE MPOBOJUMOCTH METAIIJIOB U TTOTYTPOBOTHUKOB.

OHOCTOPOHHSISE TPOBOAUMOCTD JUO/A.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomuot, npaKmuKym.

HaGnronenue snektposnusa.

N3mepenue 3apsiga 0IHOBAJICHTHOTO MOHA.

UccnenoBanne  3aBUCMMOCTU  COMPOTHUBJIEHUS ~ TEPMOPE3UCTOpa  OT
TEMIIEPATYPHI.

CHsiTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU TUOJA.

DU3NYCeCKUI TPAKTUKYM.

CnocoObl u3mMepeHus: GU3NUecKux BEJIUYUH C HCIOJIB30BAaHUEM aHAJIOTOBBIX
U IUGPOBBIX UZMEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOIIIOTHBIC U OTHOCUTEIHHBIC TTOTPEITHOCTA U3MEPECHUI (DU3NYECKUX BEITHYMH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX  M3MEPEHHM, MCCIEAOBAHUN  3aBUCUMOCTEMN
(¢u3MUeCKUX BEIMYMH, NPOBEpPKA MPEIJIOKEHHBIX TMIoTe3 (BBIOOp M3 padorT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pasaeiax «YUYEHUYECKUM  SKCIEPUMEHT,
nabopaTopHbIe pabOThHI, TPAKTUKYM ).

Me:xxnpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢usuku yrayoméHHoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCSA C YYETOM COJACPKATEIbHBIX MEKIIPEIMETHBIX CBSI3E€H C Kypcamu
MaTEeMaTHUKH, OMOJIOTHH, XUMHUHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvie noHAmMUA, C6A3AHHbBIE C U3YYECHUEM MEMO008 HAYUHO20
no3HaHuA: SBICHHWE, HAay4YHbIA (akT, rumoresa, Gusmyeckas BEIUYMHA, 3aKOH,



Teopusi, HaONIOJCHHE, OSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, HU3MEpPEHHUE,
HOTPELIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IUPpOBast 1abopaTopusl.

Mamemamuka: pelieHHMe CUCTEMbl ypaBHEHUW. JIuHelHas QyHKIMS,
napabona, runepOona, ux rpaQuKu U CBOMCTBA. TpuroHomerpuyeckne QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.
BekTops! 1 MX IPOEKLNUK Ha OCU KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

Buonozua: mexannyeckoe JBUXKEHUE B KUBOU npupone, auddysus, ocMoc,
TEMJI000MEH JKHUBBIX OPraHM3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAaroUIEH Cpelsbl,
yTUIu3alus OMOOPraHMYEeCKOro TOIUIMBA Ui BBIPAOOTKH «TEIUIOBON» U
JIEKTPOIHEPT U, TOBEPXHOCTHOE HATSHKEHUE W KAITMJUISIPHBIE SIBJIEHUS B IIPUPOJIE,
AJIEKTPUYECKUE SIBICHUS B AKUBOU MPUPOJIE.

Xumuna: NTUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE ATOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IMOJIYyYEeHHUE HAaHOMATEpHAJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEJN, KUIKOCTEH U Ta30B, )KUJKUE KPUCTAILIbI, dJIEKTPUUECKUE
CBOMCTBA METAJIJIOB, MIEKTPOIUTHYECKAS TUCCOLMALMS, TalbBAHUKA, JIEKTPOHHAs
MUKPOCKOTIHS.

TI'eocpagpua: BnaxuHocTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHUE JBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOIO TPEHUS B TEXHHUKE, CTAaTHYECKHE KOHCTPYKUUU
(KpOHIUTENH, peméryarble KOHCTPYKLNHN), UCIOJIb30BAaHUE 3aKOHOB COXpPAaHEHUS
MEXaHUKA B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYrue), JBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObITOBOW XOJIOAWIBHHUK, KOHAUIMOHED, TEXHOJIOTUN
IOJIYYEHHUS] COBPEMEHHBIX MAaTepUaJoB, B TOM YHCJIE€ HAHOMATEpUaJoOB, U
HAaHOTEXHOJOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPHOOpOB,
ra3opaspsAHbIE JIAMIIbl, IOJYIPOBOIHUKOBbIE IPUOOPHI, raIbBaHUKA.

11 KITACC

Pa3znen 4. JinekTpoguHaMuKa.

Tema 4. Macnummnoe noe.

B3auMogencTBrEe TOCTOSHHBIX MAarHMTOB W MPOBOJAHUKOB C  TOKOM.
MaruutHoe mone. Bektop MarHuTHOW uWHAYKUMH. IIpuHIMO Cynepno3uuuu
MAarHUTHBIX NOJIEU. JINHUY MarHUTHOU MHIYKIIUU.

MarnutHoe 1oJie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHUKA, KATYIIKUA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna Amnepa, e€ HanpaBJIEHHE U MOJYJIb.

Cuina Jlopenua, €€ HanpaBJI€HUE U MOYJb. JIBUKEHHE 3apsSyKEHHON YaCTUIBI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuibl Jlopenia.

MarnautHoe nose B Bemectse. DeppoMarHeTruky, rnapa- U IMaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHMYCCKHC IIPpOLHCCChI: IIPHUMCHCHHUC

ITOCTOSIHHBIX MarHHMTOB, AIIEKTPOMArHuTOB, TeCTep-MYyJIbTUMETD,
AJIEKTpOABUTATENb SIKOOU, YCKOPUTENH 3JIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptnHa  nuHMM  WMHOYKOMA ~ MAarHUTHOIO  MOJIA  IIOJIOCOBOTO U
MO0JIKOBOOOPA3HOTO TOCTOSIHHBIX MAarHUTOB.

KapTrna nuHu MarHuTHOM MHIYKIUU MOJIS JJTMHHOTO MPSIMOTO MPOBOJHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiel JIopeH11a Ha HOHBI DJIEKTPOJIUTA.

Habnronenue aBMKeHUsI MyUyKa JIEKTPOHOB B MAarHUTHOM IIOJIE.

[Tpuauun JNEUCTBUS BJIEKTPOU3MEPUTEILHOTO npudopa
MAarHUTOJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmMuKym.

HccnenoBanne MarHUTHOTO OIS TIOCTOSIHHBIX MArHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue nercTBYSI IOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

N3mepenue cuiibl AMmnepa.

N3ydeHune 3aBUCUMOCTH CHIIBI AMIIEPA OT CUJIbI TOKA.

Onpenenenrne MarHuTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUS CHIIbI AMIIEpa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SIBneHne 3neKTpoMarHuTHOM HMHAYKIuU. [IOTOK BekTOpa MarHUTHOU
uaaykiuu. OJIC uHAyKIuu. 3aKoH SJEKTPOMAarHUTHOM HHAYKuuu Dapajnes.
Buxpeoe anexkrpuyeckoe nosie. Toku Dyko.

OJIC uHAYKUMM B MPOBOJHUKE, NBUXKYILIEMCS B OJHOPOJHOM MAarHUTHOM
oJIE.

[IpaBuno Jlenua.

NupyktuBHOCTh. KaTymika WMHIYKTMBHOCTM B LENM IOCTOSIHHOIO TOKAa.
Asnenne camonnaykuuu. IJ1C caMOMHAYKIUH.

DHEprusi MAarHUTHOTO TMOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMArHUTHOE MOJIE.

TexHnueckne yCTpOWCTBA W TEXHOJOTMYECKUE ITPOLECCHI: MHAYKIIMOHHAA
1€Yb, COJICHOU], 3alllUTa OT JIEKTPU3ALUH TEJ MPU ABUKEHUHU B MArHUTHOM MOJIE
3emiu.

JHemoncmpayuu.

HaOnronenue siBieHUs 3JIEKTPOMArHUTHON UHTYKIIUH.

Uccnenosanne 3aBucumoctd OJIC HHAYKIMH OT CKOPOCTH W3MEHEHHS
MarHuTHOr'O MOTOKA.



[Ipasuo Jlenua.

[Tanenne marauTa B alFOMUHHUEBOM (MEIHON) TpyOe.

SBneHne cCaMOMHAYKIIUU.

Hccnenosanune 3apucumoctu 3/JC caMOMHAYKIMHA OT CKOPOCTH W3MEHEHHMS
CHUJIbI TOKA B LIETIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKMUKyMm.

UccnenoBanue sBICHUS JIEKTPOMArHUTHON UHTYKIIUH.

Onpenenenre UHIYKIIMUM BUXPEBOTO MAarHUTHOTO TTOJIS.

UccnenoBanue sSiBIEHUS] CAMOUHTYKIIUH.

COopxka Mo1enH JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nea 5. Kosie0anus v BOJIHEI.

Tema 1. Mexanuueckue xoneoanus.

Konebarenbnas cucrema. CBOOOJHBIE KOJIEOAHUS.

lNapmonnyeckue konebanus. KnHemaTudeckoe ¥ TMHAMHYECKOE OIMCaHUE.
DHEpreTUuecKoe OMMCcaHue (3aKOH COXPAHEHHS MEXaHWYeCKOW sHepruu). BeiBon
JUHAMUYECKOTO OMUCAHUsI TAPMOHUYECKUX KOJeOaHUN U3 UX DHEPreTUYECKOro U
KMHEMATUYECKOTO OTTUCAHUSI.

AmMmutyna u ¢asza koneOaHuil. CBA3b aMIUIMTYJbl KOJEOAHU HMCXOMHOU
BEJTMYHMHBI C aMIUTUTYIaMU KOJieOaHUil €€ CKOPOCTH M YCKOPEHUSI.

Ilepuon m uyactora konebanuid. Ilepmom ManbIX CBOOOJHBIX KoJI€OAHMIT
MaTeMaTH4eCKoro wasiTHuka. Ilepuos CBOOOJHBIX KOJEOAHWUN MPYKUHHOTO
MasiTHUKA.

[TonsiTe o 3aTyxaromux KojaeOaHusx. BeiHykaeHHbIe Konebanus. Pe3oHaHc.
Pe3onancHas kpuBasd. BriusHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHBOM.
ABTOKOJICOaHMS.

TexHu4yeckre yCTPOMCTBA U TEXHOJOTMYECKHUE MPOIIECChl: METPOHOM, Yachl,
Kauely, My3bIKaJlbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuch K0ye0aTeILHOTO ABMKCHHUS.

Halnronenue He3aBUCUMOCTH MEPHOJIa MabIX KOJIeOaHUN Tpy3a HA HUTH OT
AMILTATYIBI.

HccnenoBanue 3aTyXammux KOaeOaHUA 1 3aBUCUMOCTH TIEpHOa CBOOOTHBIX
KOJI€OaHHI OT COMPOTUBIICHUSI.

UccnenoBanue kosnebaHui TIpy3a Ha MACCUBHOM TPYXHUHE C IEJbIO
dbopMupoBaHuUs MPEICTABICHUN 00 UICAIbHOM MOJIENN TIPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU MPU KOJeOaHUIX Ipy3a Ha MPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJTCOAHUIA.

Habmronenue pezonanca.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmMuKym.



N3mepenue mneprona CBOOOJHBIX KOJI€OAHUI HUTSHOIO U MPYXUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUKEHHUS Teja B XOJ€ KoJeOaHUl Ha yIPyroM MOJABECE.

N3ydenune ABMKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue 3HEPTUM B IPYKUHHOM MasiTHUKE.

NccnenoBanue yObIBaHUST aMITUTYIbI 3aTyXaIOMIMX KOJICOAHUIA.

HccnenoBanue BRIHYKIECHHBIX KOJICOAHUIM.

Tema 2. dnekmpomazcnumnuple KonedAHUA.

Konebarenbubiii koHTYp. CBOOOAHBIE 3JIEKTPOMATrHUTHBIC KOJEOaHUS B
uaeanbHOM KosiebarenbHOM KoHType. Popmyna Tomcona. CBsi3b aMILUIUTYIbI
3apsjia KOHJEHCATOpa ¢ aMIUIUTYI0M CUIIBI TOKa B KOJI€OATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs PHEPTUU B UACATBHOM KOJeOaTeIbHOM KOHTYPE.

3aTyxaromme AIEKTPOMArHUTHBIC KoJieOaHusl. BrinyxneHnbie
JIEKTPOMAarHUTHBIE KOJIEOAHUSI.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYJHOE U
JNEUCTBYIOIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHHs] TMPU Pa3IudyHON  (popme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHMU.

CunyconmanbHbId NEPEMEHHBIM TOK. Pe3nucrop, KOHAEHCAaTOp M KaTyllka
MHAYKTUBHOCTH B LIE€NU CHUHYCOWJAIBHOIO MEPEMEHHOIO TOKa. Pe30HAaHC TOKOB.
Pe3onanc HanpskeHUN.

WneansHbiii  Tpancpopmarop. IlpomsBoactBo, mepenaya u  morpediieHue
AIEKTPUYECKON YJHEPTHH.

DKOJIOTUYECKHE PHUCKM TMpU MPOU3BOACTBE 3JeKTpo3Hepruu. KynbTypa
VICII0JI30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HHU.

TexHuyeckre ycCTpOWCTBA U TEXHOJOTHMYECKHUE MPOLECCHI: IIEKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeay.

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUsI.

3aBUCHUMOCTb 4aCTOTBI CBOOOJHBIX KOJIEOAHUHM OT MUHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['enepaTop HE3aTyXarOMIMX JIEKTPOMATHUTHBIX KOJICOAHUIA.

Mopaeinp 31eKTPOMarHuTHOTO TeHEPaTopa.

BriHyX/1eHHBIE CHHYCOUIAIbHBIE KOJIeOaHUsI.

Pe3uctop, kaTymika MHAYKTUBHOCTH W KOHAEHCATOP B IIENHU MEPEMEHHOTO
TOKA.

Pe3onanc mnpu 1mocienoBaTeNbHOM COEAMHEHHHM PE3UCTOPa, KATYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

YcTpoicTBO M MIPUHINMN ASUCTBUS TpaHcpopmaTopa.



Mopeinp TMHUY 3JIEKTPOIIEPENAUN.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut, nPAKMUKyM.

N3yuenue Tpanchopmaropa.

HccnegoBanue MepeMEHHOTO TOKAa 4Yepe3 IOCIEN0BAaTEIbHO COEIHMHEHHBIE
KOHJIEHCATOp, KaTYyIIKy U PE3UCTOP.

HaGnronenue 35eKTpoMarHiTHOTO pe30HaHca.

NccnenoBanue paboThl MICTOUHUKOB CBETA B LIENU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMmpoOMazHUNIHbLE G0JIHbI.

MexaHuueckue BOJIHBI, YCIOBUSL HX pacnpoctpaHeHus. Ilonepeunble u
IpOJOJIbHBIE BOJHBL. llepuoa, cKOpocTh pacnpoCTpaHEHUsT W JUIMHA BOJIHBI.
CBoiicTBa MEXaHWYECKHUX BOJIH: OTpPa)K€HUE, IMpeJoMIIeHHe, MHTep(epeHuus u
nudpaxius.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

[IIyMoBO€ 3arpsA3HEHUE OKPYKAIOLIEH CPEIbI.

ONEKTPOMAarHUTHBIE BOJIHBI. Y CJIIOBHS U3JyYEHHs DJIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTalusi BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPAXKE€HUE,  MPEIOMIICHUE,
noJispu3anus, uHTepdepeHuns u quppakims.

[IIkana 3JIeKTPOMarHUTHBIX BOJIH. [I[puMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUUIIBI paguoCBsA3K U TeneBUaeHus. Paguonokanms.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAaroIIei Cpeibl.

TexHHuuecKrue YCTPONCTBA M MNPAKTUUYECKOE NPHUMEHEHHUE: MY3bIKAJIBHbIE
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeJIeBU30p, aHTeHHa, TeiaedoH, CBY-neus,
yJIBTPA3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

JHemoncmpayuu.

OO6pa3zoBaHue U pacpOCTPAHEHHE MMONEPEUHBIX U MPOJOIbHBIX BOJIH.

KoneObmromieecs Tei10 Kak HICTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHUH.

HaGnronenue orpakeHus: U NpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepenunu u qudpakiini MEXaHUYECKUX BOJIH.

AKYCTUYECKHM PE30OHAHC.

CBoiicTBa yabpTpa3ByKa U €ro IpUMEHEHHUE.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJION U
4acTOTOM KOJeOaHU.

HccnegoBanne  CBOWCTB ~ AJIEKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)KEHUE,
npeIoMIIeHUE, oNsgpu3anus, Audpakuns, nHTepdepeHIus.

Oo6Hapyxenue nHGHPaAKPaCHOTO U YIAbTPahUOIETOBOTO U3ITyUCHHM.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, nPAKMUKYM.



N3yuyenne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmMonHEHOE pacIpOCTPaHEHUE CBETa B OJHOPOAHOU cpene. JIyu cBera.
To4euyHbIN HCTOYHHK CBETA.

OTtpakenue cBera. 3akoHbI OTpaxkeHus cBeta. [locTpoeHue n3obpakeHui B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBeTa. 3aKOHBI IPEJIOMIICHUSI CBeTAa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHusi. OTHOCUTENBHBIN MOKa3aTeb npesoMieHus. [IocTosSHCTBO 4acTOThI
CBETa U COOTHOIIEHWE JUIMH BOJIH NPHU IEPEX0JE MOHOXPOMATHYECKOTO CBETA
Yyepes3 rpaHully pa3jesa AByX ONTHUYECKUX CPE.

Xox nydeit B mpusme. [ucnepcusi cBera. CloOXHBIM cocTaB Oenoro cBera.
[Ber.

[TomHOe BHyTpeHHEe oTpakeHue. [IpenenbHblil yroa NoJIHOrO BHYTPEHHETO
OTpaXkKCHHS.

CobOuparoriie u  pacceuBarouide JuH3bl. ToHkas nauH3a. DokycHoe
paccTosiHME U OINTHUYeCKas CWia TOHKOW JIMH3BL. 3aBUCUMOCTh (DOKYCHOTO
pacCTOSTHUSI TOHKOW C(EepUYecKOd JHMH3BI OT €€ TE€OMETPUU M OTHOCHTEIIBHOTO
IIOKa3aTeNs MPeIOMIICHUS.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIUH30M.

Xoa ayda, MPOILIEAINIErO JMH3Y IOJI MPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOM
ontuueckoil ocu. IloctpoeHne wu300paxkeHUH TOUKHM M OTpe3Ka MNpsSMON B
COOMPAIONIUX U PACCEUBAIOIIUX JIMH3AaX U UX CUCTEMAX.

OnTtuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak omTuueckas
cucTema.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON OIITUKH.

BonnoBas ontuka. Wurepdepenmusi cera. KorepeHTHblEe HCTOYHUKH.
YcaoBusi HaOMOIEHUS MaKCUMyMOB W MHHHMYMOB B WHTEphEpPEHIITMOHHON
KapTUHE OT [JBYX KOI€PEHTHBIX HCTOYHMKOB. IIpumepsl Krnaccruueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuoHHas pemérka. YCJIOBHE HaOII0ICHUS
[JIaBHBIX ~MAaKCMMYMOB TIpH NAJCHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckre YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckorn, Qoroamnmapar, MUKPOCKOI, MPOCKIMOHHBIN armapar, MPOCBETICHUE
ONTHUKH, BOJIOKOHHAS] ONTUKA, TU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



UccnenoBanue npeoMIIeHUs CBETA.

Halnronenue nosHoOro BHyTpEHHET0 oTpakeHusi. Mojienb CBETOBOIA.

HccnenoBanre xoJa CBETOBBIX IIYYKOB 4Yepe3 IUIOCKOMapauiebHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKOTa.

Habnronenue nuatepdepeHinm crera.

Habmronenne 1iBETOB TOHKUX TUIEHOK.

Ha6nronenue nudpaxium ceera.

Nzyuenune nudpakiinoHHON pEmETKH.

HaGnronenue nudpakiimoHHOTO CeKTpa.

Habnronenue aucnepcuu cBera.

Habnronenue nonsipuzanuu CBETA.

[TpumeHeHre MOISIPOUAOB JIJISl N3YUCHUS MEXAaHHYCCKUX HAIPSKEHUH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKMUKyM.

N3mepenne nmokazaTens NpeToOMICHHS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO PpAacCTOSIHUS OT BellecTBa (Ha
OpPUMEPE KUIKUX JIUH3).

N3mepenne poKyCHOTO pacCCTOSIHUS paCCEUBAIONTUX JIMH3.

[Tonyuyenue n300pa>keHrs B CUCTEME U3 TUIOCKOTO 3epKajia U JTUH3HI.

[Tonydenue nzo0pakeHus B CUCTEME U3 ABYX JIMH3.

KoncTpyupoBanue TeI€CKOMUYECKUX CUCTEM.

HaGnronenue nudpaximm, nHTEPPEPEHINN U MOISPU3AIIN CBETA.

N3yuenune nonspusamnuu cBeTa, OTPAXKEHHOTO OT TOBEPXHOCTH TUAJICKTPHUKA.

N3yuenune nuntepdepeHInm JIa3epHOro N3JIyYeHHs Ha IBYX IIEIIsX.

Habmronenue aucnepcum.

Habnronenue u uccnenoBanue TuPppakiiMOHHOTO CIEKTPA.

H3mepenune TMHBI CBETOBOM BOJIHBI.

[Tonmyyenue criekTpa U3Iy4YeHHUs CBETOAMOA MPH MOMOIIU IU(PPaKIIMOHHON

PELIETKHU.
Pa3znes 6. OcHOBBI CIeUAJBLHONH TEOPUU OTHOCUTEJIbHOCTH.
['pannnpl  NPUMEHHMMOCTHM  KJIACCHYECKOM  MexaHuku.  lloctynaTel

CIIEIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpaszoBanust  Jlopenma.
YcinoBue npudMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIJICHUE
BPEMEHU U COKPAILICHUE JJIUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacChl C SHEPrUei U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUs
MOKOS.



TexHuyeckre YCTpOHCTBA M TEXHOJOTHYECKUE IPOIECCHl: CIyTHUKOBBIC
NPUEMHHKHU, YCKOPUTEH 3aPKEHHBIX YACTULI.

YueHuueckuit SKCIEPUMEHT, 1a00paTOPHBIE paOOThI, MPAKTUKYM.

Onpenenenve UWMIMyJbca U DHEPrUU  PEJSITUBUCTCKUX  YacTull (1o
dboTorpadgusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Pa3nen 7. KBanroBas ¢pusuka.

Tema 1. Kopnyckyaaphno-601n060ii oyaausm.

PaBHOBecHOE TemiioBOe M3IyueHUE (U3TyuyeHHE aOCOJIOTHO YEPHOTO Tena).
3akoH cMmemienus: Buna. 'unoresa [1nanka o kBaHTax.

®oToHBI. DHEPTrUsl U UMITYJIbC (POTOHA.

dotorpdext. OnbiTel A. I'. CroneroBa. 3akonbl hoTtodddekra. YpaBHeHue
OiamreitHa s hotodddexra. «KpacHas rpanuiay gorodrddekra.

JlaBnenne cBera (B YAacTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyr MoBepxHocTh). Ombiter I1. H.
JleGenena.

BonHoBeie cBoiicTBa yactull. Bosiabl e bpound. [InuHa BomHbI ae bpoitnsa u
pasmepnsl o0JlacTU  JIOKaIM3allMM  JBWXKYIIeHcs dacTuiel. KopryckymnspHo-
BOJIHOBOM ayanu3M. J(udpakuus 31eKTpOHOB Ha KpUCTALIax.

Crnemnduka mamepeHuit B Mukpomupe. COOTHOIIEHUS HEOIpeaeTEHHOCTEN
I'efizenbepra.

TexHudyeckre YCTPONCTBA M TEXHOJOTMYECKHE TMPOLECChl: CIIEKTPOMETD,
¢doTosnemMeHT, (HOTONATUMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOIUO/.

Hemoncmpayuu.

dotor(pdekT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanuie 3akoHOB BHEIIHETO (poTodpdekTa.

Uccnenoanne 3aBUCUMOCTH  CONPOTUBIEHUSI  MOJYNPOBOJHUKOB  OT
OCBEILICHHOCTH.

Ceertonuon.

Conneunas Oarapesi.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomut, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenune nmocrossaHOM [limanka Ha ocHOBe nccienoBanus Gororddekra.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAUO] OT HAIIPSIKEHUS.

Tema 2. @u3zuka amoma.

OnbIThl MO HCCIIENOBAHUIO CTpoeHus artoma. [lmaHerapHas mojenb atroma
Pesepdopna.

[Toctynatel bopa. M3nyuenue u noryomieHrue GOTOHOB MpU MEPEXOe aToMa
C OJIHOTO YPOBHSI SHEPTUHU HA IPYTOM.



Buasl ciektpoB. CiekTp ypoOBHEN 3HEPTUH aTOMa BOJAOPOA.

CnoHTaHHOE M BBIHYKJIEHHOE U3Ty4YeHHUe cBeTa. Jlasep.

TexHUYecKre YCTPOMCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: CIIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBINA KOMIIBIOTED.

Hemoncmpayuu.

Monens onbita Pezepdopna.

Halnronenue iMHeyaThIX CIIEKTPOB.

Y CTpONCTBO 1 AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTULL.

Omnpenenenre JUIMHBI BOJHBI J1a3€PHOTO U3TYUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPaKmMuKym.

Habmronenue nuHEHYaTOr0 CriekTpa.

HccnenoBanne CreKTpa pa3peKEHHOr0 aTOMapHOTO BOJOPOAA U U3MEpPEHHUE
noctosiHHoM Pundepra.

Tema 3. Duzuka amomHo20 A0Pa u INEMEHMAPHBIX YACHIUY,.

Hyxnonnas mozens simpa ['elizen6epra—lBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tomnsl.

PanuoaktuBHOCTh. Anbda-pacnan. DNEKTPOHHBIM M MO3UTPOHHBIA OeTa-
pacnaj. ['amma-u3nydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaauoakTUBHBIE H30TOIBI B MPUPOJIE.
CBoiiCTBa MOHM3UPYIOLIETO U3Ty4YeHUs. BiMsHuE pagnoakTUBHOCTH Ha YKUBbBIC
opranusmbl. EctrecTBeHHBIN QoH n3nydeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sifpe. SnepHbie cuibl. JledexT maccel sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepueie peaktopsl. [Ipodnemsl
YIPABJISIEMOTO TEPMOSAEPHOIO CHHTE3a. OJKOJOTMYECKHE ACHEKThl PpPa3BUTHUSA
AJIEPHON SHEPTETUKH.

Mertoapl perucTpalvy U UCCIEN0BaHUS SJIEMEHTAPHBIX YACTHUL.

OyHIaMEHTaJbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI W JICITOHBI.
[Ipencrasnenune o CtangaptHoi Moaenu. KBapk-riitooHHasi MOJENb apPOHOB.

@uznka 3a npenenamu CrangaptHol Mojenu. TéMHas Marepust U TEMHas
SHEPrusl.

EnuHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHu4yeckue yCTpOMCTBAa U TEXHOJOTHYECKUE IIPOLIECCHI: TO3UMETP, Kamepa
Bunbcona, simepHBIE  peakTop, TEPMOSACPHBIA peakTop, aromMHas Oomba,
MarHUTHO-PE30HAHCHAsE TOMOTrpadusi.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanue TpekoB yacTull (110 rOTOBBIM (hoTorpadusm).

HccnenoBanue paanoakTUBHOTO (POHA C UCIIOIB30BAHUEM JI03UMETPA.

N3ydenue norsiouieHus: 0eTa-4yacTUl] aTFOMUHUEM.

Paznen 8. DiaeMeHTHI ACTPOHOMUM U ACTPOPUIUKH.



Dtanbl pa3BuTHs actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
acTpoHoMuH. [IpUMEHHMMOCTh 3aKOHOB (U3UKH [JIsi OOBSCHEHUS MPHUPOABI
KOCMHYECKUX OOBEKTOB.

Metonpl acTpOHOMHYECKHX ucchenoBaHuid. COBPEMEHHBIE ONTHYECKHUE
TEJECKOIBI, PAJMOTEIECKOIBI, BHEATMOC(EepHAs aCTPOHOMHSI.

Bun 3Bé3gnoro nHeba. Co3Be3ausi, sipkue 3BE3IbI, TUIAHETHI, WX BHUIAUMOE
JIBUKEHHUE.

CoinHeyHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTrouHuk 3Hepruu CoJiHIla U 3BE3 .

3BE3/1bl, UX OCHOBHbBIEC XapaKTEPUCTUKH. J[MarpaMma «CeKTpalbHbINA KIacc —
CBETHUMOCTb». 3BE3/bl TIJIaBHOW MOCIEI0BATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» I 3BE3]l TJIABHOM IMOCJIEIOBATEIBLHOCTH. BHYTpEHHEE CTpOCHHE
3BE31. COBpEMEHHBIEC MPEACTABICHUS O MPOUCXOXKACHUU U 3Bodtonuu CoJHIa U
3BE3/1. DTaIlbl )KU3HU 3BE3].

Mueunsiii Ilyte — Hama T'amaktuka. Ilomoxkenue u aBwxkeHue CoiHIA B
lNamaktuke. Tunsl ramakTuk. PaguoranakTuku M KBa3apbl. YEpHBIE ABIPHI B AIpaAX
raJaKkTHK.

Bcenennas. Pacmupenue Beenennoii. 3axkon Xab66ma. Pazboeranne raimakTuk.
Teopus bonpmoro B3psiBa. PeMKTOBOE U3ITyUYEHHE.

Macmrabnas cTpykTypa Beenennoit. MerarajgakTuka.

Hepeménnnie npobsieMbl aCTPOHOMUHU.

Yuenuuecxkue naonrooenus.

HaGnronenust 3BE3qHOTO HEOA HEBOOPYKEHHBIM TJIA30M C HCITOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUHN JJIs1 ONpeNeNICHUs MOJI0KEHNs HEOECHBIX 00HEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31usi (CEBEpHOro MOJyIIapus U SpKUe
3BE3/ILI.

HaGmronenuss B Ttenmeckon JIyHbI, MJIaHET, TYMaHHOCTEHM M 3BE3THBIX
CKOIUIECHUM.

Du3nYecKnil MPAKTHKYM.

Cnioco0bl n3MepeHust PU3NYECKUX BETMYUH C MCIOJIb30BAHUEM aHAJIOTOBBIX
U IUGPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOIIFOTHBIC U OTHOCUTEIHHBIC TTOTPEITHOCTA U3MEPCHUI (DU3UICCKUX BEITHYMH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HU3MEPEHUM, HCCIECIOBAaHUN  3aBUCHUMOCTEH
bU3UYECKNX BEJIWYWH, MPOBEpPKa MNPEIJIOKEHHBIX THUIOTE3 (BbIOOp M3 padorT,
ONMMCAHHBIX B  TEMAaTHYECKUX  paszaenax «YUYCHUUYECKHH  DKCIIEPUMEHT,
nabopaTopHbie pabOThI, TPAKTUKYM ).

O06o0maroiiee NOBTOPEHNE.



O06001eHne U cucTeMaTu3alus CoAepaHus pa3fesioB Kypca «MexaHuKay,
«MonekynspHas Qu3uka U TEpMOAMHAMHUKA», «DJIEKTpoanHaMuKa», «Konebanus
U BOJHBD, «OCHOBBI CHEUHUATLHON TEOPUU OTHOCHUTENIbHOCTHY», «KBaHTOBas
duznkay», « JIEMEHTbl ACTPOHOMUH U ACTPOPUZHKNY.

Ponp Qusumkn © acTpoHOMHHM B DKOHOMHYECKOHM, TEXHOJOTHYECKOM,
COLIMAJIbHOW M ATUYECKOHN cepax AEsITeIbHOCTH YEJI0BEKA, POJb U MECTO (PU3UKU
U aCTPOHOMHH B COBPEMEHHOI HAay4YHOW KapTHHE MUpPa, 3HAUCHHUE OMHUCATENIbHOH,
CUCTEMATU3HPYIOLEH,  OOBSICHUTENBHOM W  MNPOTHOCTUYECKOM  (PyHKUHUU
duznyeckoit TeopuH, posb GU3NYECKON Teopuu B (OPMUPOBAHUU MPEACTABICHUIN
0 ¢u3MUECKON KapTHHE MUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MIPEACTABICHUI O IPUPOJIE.

MexknpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yrayoméHHoro ypoBHs B 11 kiacce
OCYLIECTBJISIETCS ¢ YUETOM COJIEPKATENBHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, reorpapuu U TEXHOJIOTHH.

Mesicnpeomemnple noHAmMUA, C6A3AHHbBLE C UFYUEHUEM MEMOO08 HAYYHO20
nO3HaHuA: SBICHWE, Hay4YHbIH (PakT, rumoresa, (pusnyeckas BEIUYMHA, 3aKOH,
TEOpHUsl, HAONIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHHUE, MOJAEIb, H3MEPEHHUE,
MOTPENTHOCTH U3MEPEHHM, U3MEPHUTENbHBIE TPUOOPHI, ITUBpOoBast 1adbopaTopusi.

Mamemamuxka: pelmieHUEe CUCTEMBbl YypaBHEHUH. TpuroHomerpuyeckue
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1I€CTBO. BEKTOpPBI M MX MPOEKIMU HA OCH KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaubie >neMeHTapHbIX (QyHKIMA. [Ipu3Hakum MomOOHUS TPEyTrOJBHUKOB,
oTpe/ieieHIe IOMIAIN IIIOCKUX GUTyp B 00bEMa Tell.

Buonozua: >nextpuueckue SIBICHHUS B KUBOW HpUpoae, KosieOaTelbHbIE
JIBUKEHUS B OJKMBOM MPUPOJE, SKOJOTUYECKUE PHUCKH MpU TMPOU3BOJCTBE
ANEKTPOSHEPTHH,  AJIEKTPOMAarHUTHOE  3arpsA3HEHUE  OKpYy)Karouledl  cpensl,
yJIBTPa3BYKOBasi JIMarHOCTHMKAa B MEJIWLMHE, ONTHYECKHE SBJIEHUS B JKHUBOU
IpUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJNINYECKasi CTPYKTypa TBEPABIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUECKOW PpEIIETKH, CHEKTpaJIbHbIN
aHaJIN3.

I'eocpaghusa: wmarHuTHblE MOJOCAa 3€MIIM, 3aJI€KH MAarHUTHBIX Py,
(poTochEMKa 3eMHOM MOBEPXHOCTH, ceiicmorpad.

Texnonocusn: npUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEeKTpoJABUraTeNb SIKOOH, TeHepaTop MEPEMEHHOrO0 TOKAa, WHIYKUHWOHHAs Meub,
JVMHUM 3JIEKTpONepeiay, 3JIEKTPOJIBUraTesb, pajgap, paIuonpuEMHUK, TEIEBU30D,
anTeHHa, tenepoH, CBYU-meub, ynpTpa3ByKkoBas IUarHOCTHMKa B TEXHUKE,



HpOGKI.[HOHHbeI aliapar, BOJIOKOHHAA OIITHKA, COJIHCYHAA 6aTape;1, CIIYTHHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SHCPICTUKA U 3KOJIOT'MYCCKHUC aCIICKThI e€ Pa3BUTHA.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHBIE
PE3VYJIBTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4yHOCTHBIE pe3yJbTaThl OCBOCHHMS yueOHoro mnpeamera «Duzukan
JOJKHBI OTPaXkaTh TOTOBHOCTH U CIIOCOOHOCTh 00YYaroIMXCsl PYKOBOACTBOBATHCS
c(OpMHUPOBAHHON BHYTPEHHEW MO3UIIMEH JUYHOCTH, CHUCTEMOM ILIEHHOCTHBIX
OpUEHTAllUW, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHH, COOTBETCTBYIOIIMX
TPaJMLIMOHHBIM LEHHOCTSM POCCHICKOrO OOIIEeCTBa, PACIIMPEHUE KU3ZHEHHOIO
ONbITA U ONBITA ACSATEIBHOCTH B MPOLECCE peaTnu3alid OCHOBHBIX HAINPABICHUN
BOCIIUTATENIbHOW JI€SITENHbHOCTH, B TOM YHCIIE B YACTH:

rPaXkJAaHCKOT0 BOCIIUTAHMSA:

e Cc(hOPMHUPOBAHHOCTh TPAXKIAHCKOM  MO3ULMM  OOYyYarollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOT'O WIEHA POCCHIICKOTO OOIIECTRa;

e TMPUHATHE TPAJUIMOHHBIX OOIICUYETIOBEUECKUX T'YMAaHUCTHUECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

* TOTOBHOCTh BECTU COBMECTHYIO JCSITEIBHOCTh B MHTEPECAX IPakIaHCKOTO
oOlecTBa, y4yacTBOBaTb B CaMOYNpaBlIeHHWH B 00pa3oBaTEIbHON
OpraHu3alNy;

e YMEHHME B3aUMOJEWUCTBOBATbH C  COLMAJIBHBIMA HMHCTHUTYTaMH B
COOTBETCTBHUH C UX (QYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K T'YMaHUTAPHOU U BOJIOHTEPCKOMN ACATEIHHOCTH.

NATPUHOTHYECKOT0 BOCTIMTAHMSA:

e c(hopMHPOBAHHOCTH POCCUHCKOU rpakIaHCKOH WUJICHTUYHOCTH,
NaTpUOTU3MA;

e IIEHHOCTHOE OTHOIIEHHE K TOCYyAapCTBEHHBIM CHUMBOJAM, JOCTUKEHUAM
POCCUHCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e cOPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBECHMUS;

e CHOCOOHOCTH OIICHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSICh Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTHU, B TOM
YHUCJIE B I€ATEIbHOCTH YYEHOT0;

e OCO3HAHHE JUYHOTO BKJIAJa B MOCTPOCHHE YCTOWYMBOTO Oy aYIIETO.

3CTETHYECKOI0 BOCIIUTAHMSA:

e DCTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAs JCTETUKY HAYYHOI'O
TBOPUYECTBA, MPUCYIIETO (PU3NYECKON HAYKE.

TPYAOBOI0 BOCIIMTAHUS:



UHTEpeC K pa3IudHbIM chepaM MpodhecCHOHAIBHON JeSTEILHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW M TEXHUKOH, YMEHHE COBEpIIaTh
OCO3HAHHBIA BBIOOP OymyIier mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE
’KH3HEHHBIE IIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHHUIO B
o0nacTy GU3MKY HA IPOTSHKCHUN BCEH JKU3HHU.

IKOJIOI'HY€CKOI0o BOCIIMTAHUA

c(hOPMUPOBAHHOCTh AKOJOTHUECKON KYJIBTYpbI, OCO3HAHHE TJI00ATHLHOIO
XapakTepa SKOJIOTMYEeCKUX MpodiieM;

IUIAHUPOBAHUE M OCYIIECTBJIICHHUE JICMCTBUI B OKPYXXAaKIIECH Cpele Ha
OCHOBE 3HAHUA 1I€JI€H YCTOMYMBOTO PA3BUTHS YETIOBEUECTBA;

paclIMpEeHre OMNbITA AEATEIbHOCTH HKOJOTMYECKON HAMpaBJICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUHU 1O (PU3HUKeE.

HCHHOCTH HAYYHOI'O ITO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAaHME IEHHOCTU HAy4YHOU JAESATEIbHOCTH, FOTOBHOCTH B IMpOIECCe
3ydeHUsT (PU3MKM OCYIIECTBISATH TMPOCKTHYIO M HCCIEI0BATEIHCKYIO
NEATEeIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble Jjornueckue AeiicTBUA:

CaMOCTOSITENIbHO  (OPMYJNIMPOBATH M aKTyalIM3UpOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENEIATh LEIU IEITEIbHOCTH, 3a/1aBaTh NAapaMeTPbl U KPUTEPUU HX
JIOCTUKCHUS,

BBISBIISITh 3aKOHOMEPHOCTHM H IIPOTHUBOPEUMS B PaCcCMaTPUBAEMBIX
(bU3HYECKUX SBJICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHaM3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEIATEIBHOCThb, OILEHUBATh COOTBETCTBUE
pPE3YyJIbTATOB LIEJISIM, OLICHUBATH PUCKU MTOCIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATHE PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

Pa3BUBATh KPEATHBHOE MBIILICHUE MTPU PEUICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble ncciieqoBarejiLCKe 1elCTBUA:

BJIaJICTh HAYYHON TEPMUHOJIOTHEH, KIIOYEBBIMH TMOHSATHAMU U METOJaMHU
(bu3nUecKoil HayKH;



BJIaJCTh HaBbIKAMH  Y4EOHO-HCCIIEIOBATEIHCKON u MIPOEKTHOMN
NEeSATENbHOCTH B O0OJAcCTH (PU3UKH, CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJOB PpEIICHUs 3adad  (PU3HUUYECKOro
COJICpKaHUSs, TPUMEHEHUIO PA3JIMYHBIX METO/I0B MO3HAHMUS;

BIIQJIETh BUJAAMHU JAESATEIBHOCTH [0 TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEPIpETalUU, MPEe0OPa30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUECOHBIX
CUTyallUsX, B TOM YHUCJIC MPU CO3JaHUM Y4E€OHBIX MPOEKTOB B 00JACTH
busuKy;

BBISIBJISITh TMPUYUHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3Y €€ pelIeHUs, HaXOJIUTh apryMEHThl s
JI0KA3aTeNbCTBA CBOMX YTBEP)KICHUI, 3a/7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJTU3UPOBATH TOJYUYECHHBbICE B XOJI€ PEIICHUS 3a/aud pe3yJibTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBHUSIX;

CTaBUTh U (GOPMYJIUPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTENbHOMN
NEATEeIbHOCTH, B TOM YHCIIC MIPU U3YUYCHUH (PU3UKH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OIIEHUBATH MPUOOPETEHHBIN OIBIT;
yMETh TIEPEHOCUTh 3HAaHWS 1O (GU3NKE B TPAKTUYECKYIO 00JaCTh
KU3ZHENIEATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00IacTel;
BBIJIBUTAaTh HOBBIC UJIEH, MIPE/JIaraTh OPUTMHAIIBHBIC MMOXO0 bl U PEIICHUS;
CTaBUTh MPOOJIEMBI U 33/1a4l, TOMYCKAIOIIUE aTbTEPHATUBHBIC PEILICHHUSI.

Pabora c nndopmanueii:

BJa/I€Th HAaBbIKAMHU MOJyuYeHUs MH(poOpManuu (PU3HUECKOTrO COJEpKaHUs
U3 HWCTOYHHKOB PA3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISITH MOUCK,
aHaJIM3, CHUCTEMATHU3AlUI0 M WHTEPHPETALMI0 HHPOPMALUU PA3THYHBIX
BUJIOB U (hOPM IpEICTaBICHHUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(POPMAIIHH;

UCIIOJb30BaTh CPEICTBa HH(DOPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTUA B  PELIEHUH KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX U
OpraHu3allMOHHBIX 33Ja4 C COOJI0JeHUEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pPecypcocOepekeHusi, MpPaBOBBIX MU
TUUYECKUX HOPM, HOpM HH(OPMALIMOHHON OE€30MMacCHOCTH;

CO3/71aBaTh TEKCThl (PU3MUYECKOTO COJIEPKaHHUS B PA3IMYHBIX (popMarax C
y4€TOM Ha3HauyeHuss HUHGPOpMalMM M UENEeBOM ayAUTOpUH, BBIOMpas
ONTHUMAJIBHYIO (JOPMY MPEICTABICHUS U BU3YAJIU3ALIMH.

KoMMyHUKAaTHBHBbIE YHUBEPCAJbHbIEC Y4eOHbIe 1eliCTBHSA:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3MKH U BO BHEYPOUHOU
NEATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyalMd M CMSI4aTh
KOH(DJIUKTBIL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOUYKY 3PEHMS C MCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HUCHOJb30BaTh  MpPEUMyIIecCTBA  KOMaHIHOM U
UHAUBUIYAJIbHON paOOThI;

BbIOMpAaTh TEMATHKy U METOJbI COBMECTHBIX ACHCTBHI C y4€TOM OOLIUX
WUHTEPECOB M BO3MOKHOCTEN Ka)KJIOT0 YJIEHA KOJUIEKTUBA;

IPUHUMATh UEIM COBMECTHOM JEATEIbHOCTH, OPTraHHU30BBIBATbH U
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTHXKEHHUIO: COCTaBIATh IUJIaH
NEUCTBUMN, pacIIpeessATh POJIM C YYETOM MHEHUI YYAaCTHUKOB, 00CYKIaTh
pe3yJIbTaThl COBMECTHOM paboThI;

OLICHMBATh Ka4eCTBO CBOETO BKJIaJa M KaXKJIOTO y4aCTHHMKAa KOMaH/bI B
oO1IMii pe3ynbTaT o pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OIEHUBATh HUAEH C MO3ULIUU HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IOBEICHHE B Pa3IUYHBIX
CUTyalusiX, IMpOSABIATH  TBOPYECTBO U  BOOOpakeHue,  OBIThH
MHUIIMATUBHBIM.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHBIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOATENIBHO ~ OCYIIECTBJISITH  ITO3HABATEJBHYIO  JIEATEIBHOCTh B
oOnactTu (U3MKUM M AaCTPOHOMHHM, BBISBISATH MPOOJEMBI, CTABUTH U
dbopmypoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSATENIbHO COCTABJIAThH IUIAH PELIEHUsI PACUETHBIX U KAUYECTBEHHBIX
3a/1a4, TUTAaH BBIMOJHEHHS MPAKTUYECKOW PabOThI C y4ETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATTOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacliMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
IIPEATIOYTECHNM;

JienaTh OCO3HAHHBIM BBIOOp, ApPTYMEHTHPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PELICHHUE;

OLICHUBATh PUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBAaTh (POPMHUPOBAHUIO M MPOSBICHHUIO 3PYIULIUU B 0OJACTH
($U3MKH, TOCTOSHHO TOBBINIATH CBOM 00pa30BaTEIbHBIA M KYJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJ’Ib, AMOIHUOHAJIbHBbIN HHTEJJIEKT:



JIaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B IEATEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISM;

BJIaJIETh HAaBBIKAMM [IO3HABATEJIILHOM peduiekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JICMCTBUN U MBICIUTENIBHBIX NPOLIECCOB, UX PE3YJIBTATOB U
OCHOBaHUI;

UCIIOIB30BaTh MPUEMBI pediieKCHHU JJi1 OLEHKW CHUTYallMH, BBIOOpa
BEPHOT'0O PELICHHUS;

YMETh OILIEHUBAaTh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEUICHUSA IO HX
CHIDKCHUIO;

MPUHMMAaTh MOTHBBI M apryMEHThI JAPYTHX MPU aAHAIKU3€ PE3YJIbTATOB
JICSITEIILHOCTH;

NPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTHBBI M APryMEHTHI JIPYTUX IPU AHAIU3E PE3YJIbTATOB
JIEATEIIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA OIITHOKH.

B mpouecce AOCTHKEHUS JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMMBI T10
bu3nke Uil YpOBHSA cpeaHero ooOmero oOpa3oBaHuA Yy 0O0yYaroluxcs

COBEPIIICHCTBYETCS HYMOIMOHATbHBIH UHTEIUICKT, IIPEIOJIar oI
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAHMs,  BKJIOYAIOMICTO  CIOCOOHOCTh  IMOHMMAaTh  CBOE

HIMOIIMOHAIILHOE COCTOSIHUE, BUACTh HANPABICHUS Pa3BUTHs COOCTBEHHOMN
AMOIMOHAJILHOM c(ephl, ObITh YBEPEHHBIM B Ce0€;

CaMOpETYJINPOBAHUS, BKJIOUYAOIIET0 CAMOKOHTPOJb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEACHUE, CIIOCOOHOCTh aJalTHPOBATBHCS K
HMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIFOYAIOIIEH CTPEMIIEHNE K JOCTHKEHUIO LIEIN
U yCIIeXy, ONTUMHU3M, UHUIIUATUBHOCTb, YMEHHE JI€HCTBOBATH, UCXOS U3
CBOMX BO3MOXKHOCTEM;

OMIATUH, BKJIIOYAIOIEH CHOCOOHOCTh IMOHMMATh  3MOLMOHAJIBHOE
COCTOSIHUE JPYTUX, YYMTBIBAaTh €ro IMpU OCYIIECTBICHUH OOIICHMS,
CIIOCOOHOCTB K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh  BBICTPAUBAThH
OTHOIIEHUS C JAPYTUMHU JIFOJbMH, 3a00TUTHCS, MNPOSIBISTH HHTEPEC U
paspemniarh KOHMIUKTHI.

[NPEAMETHDBIE PE3VYJIbTATEI



K xoniy obOydenuss B 10 knacce mpenMeTHble pe3yibTaThl HA YTIyOIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00yHAIOUTUXCSl YMEHUINA:

NOHUMATh POJb  (PU3UKA B OSKOHOMHYECKOH, TEXHOJIOTUYECKOM,
DKOJIOTUYECKOM, COIMAJIbHOW M 3TUYECKOM cdepax [eqaTelIbHOCTH
YeJI0BEKa, POJib U MECTO (PU3UKHU B COBPEMEHHON HayYHOU KapTUHE MHPA,
3HAUYEHHUE OIMCATENIbHON, CHUCTEMAaTU3UPYIOIIEeH, OOBSICHUTEIHLHOU U
MPOTHOCTUYECKON  (QYHKIMHA  (PUBHMYECKOH TEOpUH —  MEXaHHKH,
MOJIEKYJISIPHON (DU3UKH M TEPMOJUHAMUKH, POJb (U3UYECKOU TEOPUU B
(dbopMupOBaHUYU NIPEICTABICHUN O PU3NUECKON KapTUHE MUPA;

paznuyaTh YCIOBUS TPUMEHUMOCTH MOJele (Qu3nyeckux Ten u
poLIeCCOB (SIBJICHUM): WHEpIMalbHas cUCTeMa OTcuéTa, abCOIIOTHO
TBEPAOE TEJIO, MaTepualibHasg TOYKa, PABHOYCKOPEHHOE JABUIKCHUE,
cBOOOAHOE majzeHue, al0COMOTHO yrpyras aedopmaius, abCOTOTHO
ynpyroe u abCOMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIN Ta3a, KUIKOCTH
U TBEPAOTO (KPUCTALTUYECKOTO) Tela, UACaNbHbIN ra3, TOUCUHBIN 3apsij,
OJIHOPOJHOE JIEKTPUUECKOE TOJIE;

paziuyath yCiOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTH (HUINUYECKUX
3aKOHOB, TIOHMMAaTh BCEOOMIMIA XapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPAHUYEHHOCTH UCIIOJb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHITH MEXAaHUYECKUE TIPOILIECChl U  SIBJICHMS,
UCIIOJIb3YSI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO JBIXKEHUS, (DOPMysbl KHUHEMATUKH PaBHOYCKOPEHHOIO
NBIKEHUS, TpeoOpa3oBaHus [anmuiess Jyisi CKOPOCTH U TEpPEMEIICHUs,
3aKkOHbl HpIOTOHA, TIPUHIMII OTHOCHUTENBHOCTH ['amuiies, 3aKoH
BCEMUPHOI'O TATOTEHUS, 3aKOHbI COXPAHEHHUSI UMITYyJIbCA U MEXAHUYECKOU
SHEPIruM, CBSI3b PaOOTHl CHIIBI C M3MEHEHHEM MEXaHWYeCKOW HIHEpTHH,
YCIOBUSL paBHOBeCHUs] TBEPIOro Teia), NpPU HSTOM HCHOJIb30BAThH
MAaTeMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCJIOBHUS
MPUMEHUMOCTH (U3MUECKUX 3aKOHOB: MpeoOpa3zoBanuii ["anuies, BTOporo
U TPEThEero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHHWS HMIyJibca U
MEXaHUYECKON IHEPIruH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

aHAJIU3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHI U SIBICHUSI, UCIIOJIB3YS
ocHoBHble monoxkenuss MKT wu 3akoHbl MoseKynsapHOW (U3UKH U
TEPMOJIMHAMHUKHK (CBSI3b  JIaBJICHMSI HUJCAIBHOrO Ta3a CO CpeaHel
KUHETUYECKOW HDHEPIrUEN TEIJIOBOIO JBWIKEHUS Y KOHIIEHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPHl BEIIECTBA CO CPEIAHEH KHUHETUYECKOU
SHEPrUeu TEIJIOBOIO JBWKECHUS €r0 YacCTHIl, CBA3b JIABJICHUS UICAIBHOTO
raza C KOHUEHTpaluel MOJIEKYJl M €ro TEeMIEpaTypou, ypaBHECHHUE
MenneneeBa—KnamneiipoHa, TMeEpBbIi 3aKOH TEPMOAWHAMHKH, 3aKOH



COXpaHEHMSI PHEPruM B TEIIOBBIX MpoOlleccax), MPHU 3TOM HCIIOJb30BaTh
MaTEeMaTHYECKOE BBIPAKEHUE 3aKOHOB, yKa3bIBaTh YCJIOBUS
MPUMEHUMOCTH ypaBHeHUd MeHneneeBa—Knanelpona;

aHAJTU3UPOBATh W  OOBSACHITH DJIEKTPUUECKUE SIBJICHUS, WCIOJIb3YS
OCHOBHBIE€ TIOJOXXEHUSI U 3aKOHBI AJIEKTPOJUHAMUKU (3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsja, 3aKOH Kynona, MOTECHIIUAIBHOCTD
AIEKTPOCTATUUECKOTO TMOJISI, MNPUHUUN CYNEPHO3UIUUA DICKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas YyCJIOBUS NPUMEHUMOCTH 3akoHa Kyiona, a
TaK)XK€ MPAKTUYECKU BaXKHbIE COOTHOIIEHUS: 3aKOHbI OMa i ydacTka
HeNu W JUId 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jlxoyms—JIeHna,
npaBuia Kupxroda, 3akonsr @apajaes 11s1 2JIEKTPOIIN3a);

ONUCHIBATh (PUBMYECKHE MPOIECCHl U SIBJICHMS, HCIOJIb3Ysl BEJIUYUHBL:
MEpEMENIEHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJN, CUJIA,
MOMEHT CHWJIbl, JaBJICHWE, TOTCHUHAJIbHAS DSHEPrusl, KUHETUYECKas
DHEPTHs, MeXaHW4yecKas JHeprus, padoTa CHIIBI, IEHTPOCTPEMHUTEIBLHOE
YCKOpEHHUE, Cwia TKECTH, CHila YIOPYroCTH, CUJla TPEHHUS, MOIIHOCTb,
SHEpPrusi B3auUMOJACHCTBUS Teja C 3eMiéid BOIM3M €€ MOBEPXHOCTH,
DHEPrus ymOpyroi jaedopMmarvii MPYKUHBL, KOJIMYECTBO  TEIIOTHI,
a0COJIFOTHAsI TeMIepaTypa Tella, padoTa B TEPMOJIWHAMHKE, BHYTPCHHSS
DHEPTHsS HJICAIbBHOTO OJHOATOMHOTO rasza, paboTa HJeaJbHOI0 Ta3a,
OTHOCHUTEJIbHAA BJIAXHOCTh Bo3ayxa, KIIJ wuaeanbHOro TEIIOBOrO
JBUTATENS; NEKTPUUECKOE TOJIE, HAMPSKEHHOCTD JIEKTPUUECKOTO MOJIs,
HanpspKEHHOCTh  TIOJII TOYEYHOrO 3apsja WIM 3apsDKEHHOrO Iapa B
BAKyyME€ W B JUAJICKTPUKE, MOTEHIMAI BJICKTPOCTATUYECKOTO IMOJIH,
pa3HOCTh  MOTEHUMAJOB, JJIEKTPOJBHXKYyIas CWia, CUla TOKa,
HanpspKEHWE, MOIIHOCTh TOKAa, JJIEKTpUYECKass EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, COMPOTUBIICHUE y4dacTKa ILEMUA C MOCIEAOBATEIBHBIM U
MapaJUIEIbHBIM COETUHEHUEM PE3UCTOPOB, IHEPTHUS IJICKTPUUECKOTO MOJIS
KOHJICHCATOPa;

OOBICHATH 0COOEHHOCTH MPOTEKAHUS bu3nIecKux SIBJICHUM:
MEXaHMYECKOE JBM)KCHHME, TEIIJIOBOC JBMI)KCHHC 4YACTHI[ BEIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBHkeHUE, nuddy3us, ucrnapeHue,
KUIICHUE Y KOHJICHCAIUsI, IUIABJICHUE U KPUCTAIN3aLMs, HAPABICHHOCTh
TeIUIoNepeaadu, JICKTPU3aLUs TEJ, SKBUNOTEHIMAIBHOCTh MOBEPXHOCTH
3apsKEHHOTO MPOBOIHUKA;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOUN (PU3NUECKO BEJIMUUHBI OT
OPYroM C  HCIOJB30BAaHMEM  IPSAMBIX  WM3MEPEHHMM, IIpU  3TOM
KOHCTPYHUPOBaTh YCTAHOBKY, (UKCHPOBATh PE3yJIbTAaThl IOJYYEHHOU
3aBUCHUMOCTH (PU3UYECKUX BEJIMYUH B BHUJE TpadUKOB C Yy4ETOM



aOCOJIOTHBIX MOTPEIIHOCTEN U3MEPEHUI, JIeJaTh BHIBOBI 110 PE3yJIbTaTaM
MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIE H3MEpeHUs] (U3UYECKUX BEIUYUH, IPU STOM
BBIOMpaTh ONTUMAJIbHBIA METOJ W3MEPEHHUs, OIICHUBATh AOCOJIOTHBIC U
OTHOCHUTEIbHBIE OTPEUTHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;
MIPOBOJIUTH OMBITHI 110 MPOBEPKE MPEIJIOKEHHON TUMOTE3bI: MIaHUPOBATH
AKCTIIEPUMEHT, COOUPATh AKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIyYEHHbIE PEe3yJbTaThl U JIeJlaThb BBIBOJ O CTaTyce MPEaJIOKEHHOU
TUIIOTE3bL;

cobmroiaTh mpaBuia 6€30MacHOro Tpyaa MpU MPOBEICHUH UCCIEIOBAaHUN
B paMKax Yy4yeOHOTO OJKCIHEpPUMEHTa, IMpakTUKymMa ©  y4eOHO-
HCCJIEI0OBATEIIbCKOM W TPOEKTHOM JIEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPONCTB U 1a00OPaTOPHOro 000pYAOBAHMS;

peliaTte pacyETHBIE 3aJadyd C SBHO 3aJJAHHOM M HESBHO 3aJaHHOM
bu3nUecKoil MOJENbI0: Ha OCHOBAaHMM aHAIHM3a YCJIOBHUS OOOCHOBHIBATH
BBIOOp (u3MUecKOW MOJENM, OTBedarolmeld TpeOOBaHUSIM 3aJlaud,
NPUMEHSITh  (POPMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M  TOCTYJIAThl
bU3UYECKUX TEOpUl MNpHU HCIOJIH30BAHUU MATEMaTHYECKUX METOJ0B
pelieHust 3a/1a4, MPOBOJUTh pacu€Thl HA OCHOBAHUU UMEIOIINXCS JAHHBIX,
aHAJIU3UPOBATh PE3YJbTaThl M KOPPEKTUPOBATH METOJbI PEIICHUS C
y4ETOM MOJYYEHHBIX PE3YyJIbTaTOB;

pemiaTth KadyeCTBEHHbIC 3a7aud, TPeOyIolMe MNPUMEHEHUs] 3HaHWU U3
pa3HBIX pa3leNnoB Kypca PU3NKH, a TAK)KE WHTETPAIIUU 3HAHUN U3 APYTHUX
NpPEAMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LIETIOYKY PacCyXJICHHI C OMOPOIl Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3NYECKUE SIBJICHUS;

UCIIOIB30BaTh TEOPETUYECKUE 3HAHUS JUIsi OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PaOOTHI M3MEPUTEIHHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHX MPOLECCOB;

NPUBOJIUThL TNPHUMEPHI BKJIAJla POCCUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3HKOB B pa3BUTHUE HAYKHU, B OOBSCHEHHE IMPOIECCOB OKPYKAIOLIETO
MHUpa, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OIEHUBATDH MOCIEACTBHUS OBITOBOM M MTPOU3BOJICTBEHHOM
NEATeIbHOCTH YeJIOBEeKa, CBSI3aHHOW ¢ (U3HMYECKUMH IIPOIIECCaMU, C
MO3UIINI AKOJIOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOJIONOIB30BAHUH, a TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAyKH MW TEXHOJOTMH JUIsl JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOIO
o0111eCTBa;



NPUMEHSTh pa3IudHble CrOcoObl paboThl ¢ MHbOpMaIHel (hU3NIecKoro
collepKaHUsi C UCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTHHA, TIPH 3TOM HCIOJb30BaTh COBPEMCHHBIE MH(MOPMAIIMOHHBIE
TEXHOJIOTUH IS TIOMCKA, TEpepadOTKH W TPEAbSIBICHUS YYCOHOU U
HAYYHO-TIOMYJISIPHON WH(MOPMAIH, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uHhoOpMaIuK, TOJYYECHHON U3 pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKHU
aHAIM3UPOBATh  TOJIydaeMyr0  WH(oOpManuioo W OICHUBaTh e
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCSI 3HAHWUH, TaK M HA OCHOBE
aHaJM3a UCTOYHUKA HMHPOPMAIINH;

POSIBJISTH OpraHu3alMOHHBIC u MO03HABATEIbHBIC yMEHUS
CaMOCTOSITENIbHOTO ~ MPUOOPETEHUSI HOBBIX 3HAHMM B  MPOIECCE
BBITIOJTHCHHUS IPOCKTHBIX U y4eOHO-HCCIICIOBATEIBCKUX padoT;

paboTaTh B TPyNIEe C HCIOTHECHUEM pPa3IUYHBIX COIUATBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIIMOHATIBLHO PACIIPEACIATh NEATEILHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OIIEHWBATH BKJIAJ KaXIOTO U3
YYaCTHUKOB TPYIIIbI B pEIICHUE pacCMaTPUBAEMOM MPOOIIEMBI;

MPOSIBJISITH MOTUBAIIHMIO K Oyaymed mpodeccCHoHaTbHOW NeATEIbHOCTH 110
CIEHHUATBHOCTIM (DPU3UKO-TEXHUUECKOTO MPOUIISL.

K koniy oOyuenus B 11 knacce mnpenMeTHBbIE Pe3yibTaThl Ha YriayOJIEHHOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Y O0YUAIOIIHNXCSI YMEHUM:

NOHUMAaTh pPOJb (PU3UKK B  DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIbHOW M 3TUYECKOM cepax AedaTeIbHOCTU YeJI0BeKa, POJb U MECTO
GU3MKKM B COBPEMEHHON HAy4YyHOW KapTHMHE MHUpA, POJb ACTPOHOMHUHU B
NPAKTUYECKON  JIESITEIbHOCTHM YeJOBEKa W JaJIbHEWIIEM Hay4dHo-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIBHOM, CUCTEMAaTU3UPYIOLIEH,
OOBSACHUTENTLHON M TPOTHOCTUYECKOW (YHKIHMH (PU3NUECKOW Teopuu —
IEKTPOJUHAMUKH, CIIELUAIBHON TEOPUU OTHOCHTEIBHOCTH, KBAaHTOBOM
¢busuku, poas uzmyeckoil Teopurd B (GOPMHUPOBAHUU MPEACTABICHUHN O
(bu3nUecKoil KapTHHE MHUpPaA, MECTO (PU3MUECKON KapTHUHBI MHpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABIECHUI O IPUPOIE;
pa3iauyaTh YCJIOBHS NPUMEHMMOCTH Mojeled (QU3HMYecKHX Tel W
MPOLIECCOB  (SIBJICHUI): OIHOPOJHOE AJIEKTPUUECKOE U  OJHOPOJIHOE
MarHuTHOE TOJIs, TApMOHUYECKHE KoeOaHus, MaTEMaTUYECKUI MAsSTHUK,
W/ICANbHBIA TPY>KUHHBIA MasTHUK, TAPMOHHYECKHE BOJHBI, HACaTbHBIN
Kosie0aTeNIbHBIN KOHTYp, TOHKas TUH3a, MOJIeJIeil aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJEIIM CBETA;

paznuyaTh ycioBHsS (TpaHHUIbl, 00JIACTH) MPUMEHUMOCTH (PU3UUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAJIbHBIX 3aKOHOB U
OrPaHUYEHHOCTh HUCIOJIb30BAaHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCH U SBJICHHS,
UCIIOJIb3Ysl OCHOBHBIE TMIOJOXKEHUS M 3aKOHBI JJIEKTPOJUHAMUKH U
CHeUuaIbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3aKOH  COXPaHEHUS
ANEKTPUYECKOTO 3apsana, cuina Awmmnepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAyKUuMHM, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B OJJIEMEHTE DJIEKTPUYECKOHW IIEMHU CO CKOPOCTBHIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYyJIaTbl  CHEUUAIbHOM  TEOpUU
OTHOCUTEILHOCTU DUHIIITEITHA);

aHAJIU3UPOBATH U OOBACHITH KBAHTOBBIE MIPOLIECCHI U SIBJICHUS, UCIIOJIB3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHeHHME  OWHINTEHHA IS
dotosddexra, mepBbld W BTOpPOM mocTynarsl bopa, mOpuHIMI
COOTHOIIIEHUsS] HeomnpeaenéHHocTer ['eiizenOepra, 3aKOHbI COXPAHEHUS
3apsAI0BOT0 U MacCOBOT'O YMCEN U DHEPTUU B SIICPHBIX PEAKUUAX, 3aKOH
pPaIMOaKTUBHOTO pacliajia);

OMHCHIBATh (PU3UYECKUE TMPOIECCHl U SBJICHUS, HCIOIb3YS BEIUYUHBI:
HANPsHKEHHOCTD JIEKTPUYECKOTO TMOJISL, MOTEHIIUAN 3JEKTPOCTATHUYECKOTO
NoJI, pa3HOCTh MOTEHLUUANOB, OAJIEKTPOJABIKYIIAS CUIa, HWHIYKIHUS
MAarHMTHOTO TOJSl, MAarHUTHBIM MOTOK, cuia AmIepa, UHIYKTUBHOCTb,
ANEKTPOABUKYIIAS CUJIa CAMOMHAYKIHWH, SHEPrUsi MAarHUTHOIO TMOJs
MPOBOJHUKA C TOKOM, PEISTUBUCTCKUN UMIYJIbC, TIOJIHASL DHEPrHus,
DHEPrusi TOKOSI CBOOOJHOM 4YaCTHUIbl, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBO€ YMCIIO U 3apsjl A1pa, SHEPTHsl CBS3H sIIpa;

OOBACHATH  OCOOEHHOCTH  MPOTEKaHUd  (PU3HYECKUX  SBJICHHM:
JIEKTPOMArHUTHASI UHIYKIUS, CAMOUHYKIIUS, PE30HAHC, UHTEPPEPECHITUS
BOJIH, Judpakius, JTUCHEpPCHsi, T[OJHOE BHYTPEHHEE OTpa)kKeHHE,
dbotoanektpudeckuii 3ddext (dhororddekr), ampda- u Oera-pacmaabl
a5ep, raMma-usliydeHue sjaep, (GU3N4YecKue MPUHIUIBI CIEKTPaIbHOIO
aHaim3a ¥ padoTHI Ja3epa;

ONpPENENATh HAMNPABICHUE HHAYKIWM MArHUTHOTO TMOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMmniepa u cuiibl JIopeHiia;

CTPOUTH U300paKeHue, CO31aBaeMOe IIOCKUM 3€pPKajioM, TOHKOU JTMH30M,
U PaCCUUTHIBATH €70 XaPaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATalOIIME ACTPOHOMUYECKUE MOHATHS, TEOPUU U
3aKOHBI JJIA aHaidu3a M OObBSICHEHUS (PU3UYECKHX IMIPOIECCOB,
MPOUCXOMSIINUX B 3BE3MaX, B 3BE3JHBIX CHUCTEMaX, B MEKTaJTaKTUYECKON
cpeze; ABMKEeHMS] HEOECHBIX TeJl, HBOJIONNY 3BE3T U BeeneHHoil;
MPOBOJUTh HCCICOBAHUE 3aBUCUMOCTEH (PU3WYECKHX BEIHYUH C
UCIIOJIb30BAaHUEM TMPAMBIX HW3MEPEHUW, MpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYECHHOW 3aBUCHMOCTH



buznueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOTIOTHBIX
NOTPEIIHOCTE  W3MEpPEHWid, JelaTb  BBIBOABI IO  pe3yjibTaTam
UCCIICJIOBAHMS,

MIPOBOJUTh KOCBEHHBIC HM3MEpPEHHUS (DU3UYCCKUX BEIUYHH, MPU STOM
BHIOWPATh ONTHMAIBHBIA METOJl M3MEPEHUs, OLICHUBATh aOCOJIIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MIPOBOJIUTH OMBITHI IO TPOBEPKE MPEUIOKEHHON THITOTE3bI: IJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAITU3UPOBAThH
MOJTlyuYeHHBIE pe3yJbTaThl W JeNaTh BBIBOJ O CTaTyce MpeIIoKEHHON
TUTIOTE3HI,

OMKCHIBATH METO/IbI MOTYUYEHHUSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHUU;
cobJiroaTh mpaBUiia 0€30MacHOTO TPYyJia MPU MPOBEICHUM HCCIIEA0BaHUN
B paMKax y4eOHOro »HKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHo-
UCCIIEJIOBATENIbCKOM M TMPOEKTHOM JIEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPONCTB U J1abOpaTOpHOTO 000PYA0OBAHMUS;

pemiaTh pacy€THbIE 3aJlayd C SBHO 3aJlaHHOM M HESBHO 3a/JaHHOMU
¢usznyecKkol MOENbl0: HAa OCHOBAHWM aHaNIHW3a YCJIOBHS BBIOMpATH
¢usnyeckue MOJENU, OTBEYAIOIIUE TPEOOBAHMAM 3aJauM, MPUMEHSTH
dbopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTU M TIOCTYIAThl (PU3UYECKUX TEOPHd
OpU  HUCIIOJIb30BAaHUM MaTeMaTHYECKUX METOJOB pEIICHUs 3ajad,
IIPOBOJIUTH PACUEThl HA OCHOBAHWU WMCIOIIMXCS JaHHBIX, aHAIM3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METOBI PEIICHHS C YUIETOM IMOTYUSCHHBIX
pe3yJIbTaToB;

pemaTh KadeCcTBEHHBbIE 3ajaud, TpeOyromue MpUMEHEHUs 3HaHUN U3
Pa3HbBIX pa3lieloB Kypca (GU3MKH, a TAaKKe MHTETpalliy 3HAHUN U3 APYTHX
NPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATHh JIOTHYECKYIO
IETIOYKY pacCyKICHUI ¢ OMOPOii Ha U3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U QU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOJNUTHh TPUMEPHI BKIATa POCCHUCKUX € 3apyOeKHBIX YUIEHBIX-
GU3HKOB B pa3BUTHE HAyKHU, B OOBSCHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh M OIICHUBATH MOCIE/ICTBUS OBITOBOI M MPOU3BOICTBEHHON
JeSITEIbHOCTH 4YeJIOBEKa, CBSA3aHHON C (PU3MYECKHMH TMpOIecCaMu, C
MO3UIINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHATHLHOM
PUPOIOIOIH30BAaHUN, @ TAK)KE€ PasyMHOM HCIIOJIb30BAHUM JTOCTUKCHUHN



HAyKd W TEXHOJOTWMH JUIsl JaJbHEHIIEro pPAa3BUTHS YEIOBEYECKOIO
0O0IIIECTBA;

OPUMEHSATh pa3iuyHble crocoObl padboThl ¢ MHpopMalel pu3nIecKoro
COIEepKaHUS C MCIHOJb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTHM, IPU ATOM HCHOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTMM JJI1 TIOHUCKA, NepepabOTKM M NPEabsIBICHUS YyuyeOHOUW WU
HAyYHO-TIOMYJISIPHONM MH(MOPMAIUKU, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uH(popMaIy, MOJTYYEHHON U3 pa3Iu4HbIX HMCTOYHUKOB, KPUTHYECKHU
aHAM3UPOBATh  MOJy4aeMmMyr0  HMHQOpPMAIMI0O U  OLIEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK M HA OCHOBE
aHaJIM3a UCTOYHUKA MH(POpMaLUY;

POSBIISATH OpraHu3alMOHHbIE U MO03HABATEIbHBIE yMEHUs
CaMOCTOSATENIbHOIO ~ MPUOOPETEeHUS] HOBBIX 3HAHMM B  MPOLECCE
BBITMIOJTHEHMSI IPOCKTHBIX U yUeOHO-UCCIEI0BATENbCKUX padoT;

paboTaTh B TpyHNe C HCIOJIHEHUEM pa3IUYHbIX COLMAJIbHBIX pOJIeH,
IUTAaHUPOBATh PabOTy IPyMIbl, PAMOHAIBHO PAcHpeaeATh ACSITEIbHOCTD
B HECTAaHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLEHUBATH BKJIaJ] KaXXJ0r0 U3
YYAaCTHUKOB I'PYNIIbI B pELIEHUE PacCMATPUBAEMON MTPOOIEMBI;

IPOSIBIISATH MOTUBALMIO K Oyaymie mpodeccnoHanbHOM AesITENbHOCTH 1O
CHEIHUATIBHOCTSIM (PU3UKO-TEXHUUECKOTO MPOoduIIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KosnnyecTBo yacos
Ne HanmeHnoBaHMe pa3e/ioB U TeM JJieKTpOHHBIe (UG poBbIe)
n/m | mporpamMmbl Bceero Kontposbuere | Ipakriueckue o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI

Pasnea 1. HAYUHBIA METO/I IO3HAHWSA ITPUPO/IbI
1.1 Hay4nslii MeTO/ IO3HAHUS TPUPOBI 6 https://m.edsoo.ru/PC1GBZ1VT

Hroro no pazneny 6

Pazgen 2. MEXAHUKA
2.1 Kunematuka 10 1 https://m.edsoo.ru/BKXFFBIA7
2.2 Jlmnamuka 10 https://m.edsoo.ru/EMEIYTESH
2.3 Crartuka TBEpAOTO TEna 5 1 https://m.edsoo.rt/LEOIUJWS8
2.4 3aKOHbBI COXPaHEHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/IPPU75ZCZ

Hroro no paszneny 35

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBBI MOJIEKYJIIPHOKHHETUYECKON

3.1 15 1 https://m.edsoo.ru/GFRCERILS
Teopuu

3.2 Tepmoaunamuka. TernoBbie MaIMHbI 20 1 https://m.edsoo.ru/HD3D8OQ61
ArperaTHble COCTOSHUS BEIIECTBA.

3.3 p B 14 1 https://m.edsoo.ru/IWB97NGVP
da30BbIE TIEPEXOBI

Nroro no pazaeny 49

Pa3n

ea 4. JJJEKTPOAUHAMUKA



https://m.edsoo.ru/PC1GBZ1VT
https://m.edsoo.ru/BKXFFBIA7
https://m.edsoo.ru/EMEIYTE5H
https://m.edsoo.ru/LEOIUJW58
https://m.edsoo.ru/IPPU75ZCZ
https://m.edsoo.ru/GFRCER9LS
https://m.edsoo.ru/HD3D8OQ61
https://m.edsoo.ru/1WB97NGVP

4.1 DJIEKTPUYECKOE T0JIE 24 https://m.edsoo.rt/LFUQRIRSA
4.2 [ToCTOAHHBIN JIEKTPUUECKUIN TOK 24 https://m.edsoo.ru/ WKWLIEVW2
4.3 Toxu B pa3nu4HBIX Cpenax 6 https://m.edsoo.ru/VLX14U83A
Hroro no pazaeny 54
Pa3znen 5. DUSHUYECKUM TIPAKTUKYM
5.1 Ou3nYeCKUil NPaKTUKYM 16 16 https://m.edsoo.ru/A4JWDVI97
Uroro no pazaeny 16
Pe3epBHOE Bpemst 10 https://m.edsoo.ru/STRFLE9A2
OBUIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME



https://m.edsoo.ru/LFUQR1RSA
https://m.edsoo.ru/WKWL98VW2
https://m.edsoo.ru/VLX14U83A
https://m.edsoo.ru/A4JWDVJ97
https://m.edsoo.ru/STRFLE9A2

11 KITACC

Koan4yecTBo 4acoB

Ne HaunmeHnoBaHmue pa3jieiioB DJIeKTpOHHbIe (LM(ppOBbIE)
n/m | | TeM NPOrpaMmbl Beero Kontpoabhbie | Ilpakraieckue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazaen 1. JIEKTPOJIUHAMMUKA
1.1 MarnuTtHoe nosie 14 https://m.edsoo.ru/SPRHOWUIT
C)
1.2 HICKTPOMATHITTHAA 13 | https://m.edso0.ru/VQQ38UZXC
WUHYKUHAS
Hroro no pasaeny 27
Paznen 2. KOJIEBAHUSA U BOJIHbI
2.1 MexaHndeckne KoneOaHus 10 https://m.edsoo.ru/YOUAG69FNZ
2.2 UICKTPOMATHHTHEIE 15 https://m.edsoo.ru/ALLBYV2CT
KoJIeOaHMs
M
2.3 CXAHHHCCRNC 1 10 1 https://m.edsoo.rt/RYENOYIC5
AJIEKTPOMATrHUTHBIE BOJIHBI
2.4 OnTuka 25 1 https://m.eds00.ru/OBLI6N69R
Hroro no paszneny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 Ocnorl CTO 5 1 https://m.edsoo.rw/HCX8YPUV4
Nroro no pazaeny 5
Pasznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHo-BOJIHOBO#M 15 https://m.edso0.ru/S400GCWUJ



https://m.edsoo.ru/8PRH0WUII
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/0BLJ6N69R
https://m.edsoo.ru/HCX8YPUV4
https://m.edsoo.ru/S400GCWUJ

JTyau3M

4.2 dusuka atoma 5 https://m.eds00.ru/Z1L.J435GQC
dusuka aTOMHOT'O a
4.3 TOMHOTO Apa 1 5 https:/m.edso0.ru/Q4WLMHSOT
AJIEeMEHTaPHBIX YaCTHUII
Hroro no pazaeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1

DJeMeHTBl aCTPOHOMUU U
acTpo(U3UKH

12

https://m.edsoo.ru/RPXWIWN4N

Hroro no paszueny

12

Paznen 6. PUSHUECKHI MIPAKTUKYM

6.1 OU3NYECKUN TPAKTUKYM 16 16 https://m.edsoo.rw/EL9A 1 AJIF
Wroro no pazneny 16
Pa3nen 7. OBOBIIAIOHIEE IOBTOPEHUE
Cucremaruzauus u
0000111eHIE TPEIMETHOTO
COJIepKaHUs U OTbITa
7.1 JNeITeITLHOCTH, 15 https://m.edsoo.ru/P5SCGRX7IW
MpuOOPETEHHOTO TIPH
M3Y4YeHHUHU Kypca (pU3uKu
10 — 11 knaccoB
Uroro no pazaeny 15
Pe3epBHOE Bpemst 10 https://m.edsoo.rt/E65RYIXI.B
OBILEE KOJIMYECTBO 170 16



https://m.edsoo.ru/ZLJ435GQC
https://m.edsoo.ru/Q4WLMHS9T
https://m.edsoo.ru/RPXW8WN4N
https://m.edsoo.ru/EL9A1AJIF
https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/E65RY9XLB

YACOB I10 ITPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuectBo 4acon
Ne Tesa vpora HMara JJIeKTPOHHBIE HU(PPOBBIE
n/n P Beero Kontposbuere | Ipakrmueckue u3yuyeHusi | oOpa3oBaTe/ibHbIE peCypChl
padoThI padoThI
®usuka — pyHIaMeHTaIbHas
1 1 02.09.26 https://m.edso0.ru/4GD121L.71X
HayKa O MPUpOJIe
HayuHsblii MeTONI TIO3HAHUS U
2 METOJIbI UCCIICOBAHUS 1 03.09.26 https://m.edsoo.ru/47JULOITY
bU3UYEeCKUX SIBICHUI
OKCHEpUMEHT U TEOpus B
MpoIIeCcCe MMO3HAHUS TIPUPOJIBI.
3 pott PO 1 04.09.26 https://m.edsoo.ru/RV2VFFZ1.6
HaGnronenue u SKCriepuMeHT B
buznke
CniocoObI U3MEPEHHS
4 1 05.09.26 https://m.edsoo.ru/BKMS7EYO5
buznYeCKUX BETUYHH
AGCOIOTHAs U OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHU I 1 05.09.26 https://m.edsoo0.ru/K3LQI3CFT
bu3NYECKUX BETUYHH
MonenupoBanue B pU3UKe.
Ponb u mecTo usuku B
OPMUPOBAHUU COBPEMEHHOM
6 $op pv p 1 08.09.26 https://m.edsoo.ru/85PJ5SYR4H
Hay4YHOU KapTHUHBI MUPA, B
IIPaKTUYECKOU JEeATEIbHOCTH
ojen
7 MexaHn4eckoe IBUKEHUE. 1 09.09.26 https://m.edsoo.rt/QUQYCWDZP



https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/QUQYCWDZP

Cucrema orcuera.
OTHOCHUTENLHOCTh
MEXaHNYECKOr0 JBMYKEHHUS.
[Ipsimast u oOpaTHas 3a1a4u
MECXAaHHUKH

Pannyc-BekTop MaTepuaibHOU
TOYKH, €r0 IPOEKIIUU Ha OCU
KoopauHar. Tpaekropus.
[lepememenue. Cxkopocts. Ux
IIPOEKIMHU HA OCH KOOpANHAT

10.09.26

https://m.edsoo.ru/PEU6JZ2QE

PaBHOMEpHOE IPAMOJIMHEWHOE
newkenue. ['paduueckoe
OIMCaHUE PABHOMEPHOIO
HPSAMOJIMHEHHOTO IBUKEHUS

11.09.26

https://m.edsoo.ru/ZNKXPE8MEF

10

CiioxxeHue nepeMeleHnii u
ckopocrteil. Pemenue 3agau

12.09.26

11

HepaBHOMepHOE BUKEHHE.
MrHoBeHHasi CKOPOCTb.
VYckopenue. [IpsamonuneitHoe
JBUKEHUE C TOCTOSIHHBIM
YCKOpEHUEM

12.09.26

https://m.edsoo.ru/YKQTQRS20

12

I'paduueckoe onucanue
IPSIMOJIMHEMHOTO ABM)KEHUS C
IOCTOSIHHBIM YCKOPEHUEM

15.09.26

https://m.edsoo.ru/N321FH2L 1

13

CBo0OoHOE TTazieHHe.
YckopeHnue cBOOOIHOTO
najieHusl. 3aBUCUMOCTh
KOOPIMHAT, CKOPOCTH,

16.09.26

https://m.edsoo.ru/UYVYXC8ID



https://m.edsoo.ru/PEU6JZ2QE
https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD

YCKOPEHHS OT BPEMEHU H X
rpadguku

14

JIBmxeHue Tesa, OpOIIEeHHOTO
TI0JT YTJIOM K TOPU30HTY

17.09.26

https://m.edsoo.ru/W6B8TSPKM

15

KpuBonuHneliHoe 1BH>KEHUE.
JIBr>KeHUE MO OKPYKHOCTH.
YrioBas v IMHEWHAsA CKOPOCTh.
[Iepuon n yacrora.
IlenTpocTpemMuTesbHOE U
MOJTHOE YCKOPEHHUE

18.09.26

https://m.eds00.ru/SGZQQF5H2

16

KontponsHas pabora o teme
"Kunemaruka"

19.09.26

https://m.edsoo.ru/DP1XRIHIJI

17

[TepesIii 3akoH HeroToHA.
HNuepuuanbHble CUCTEMBI
orcuéra. [TpuHumn
OTHOCUTEIBLHOCTH I amuiies.
HeunepunanbHbie CUCTEMBI
oTcuéTa

19.09.26

https://m.edsoo.ru/8FO42H11.2

18

Cuna. PaBHO€e#CTBYIOIIAS
cuna. Bropoii 3akon HproToHa.
Macca

22.09.26

https://m.edsoo.ru/2QC075VDL

19

B3anmopeiicteue Ten. Tperuit
3akoH Hprotona

23.09.26

https://m.edsoo.ru/NAD4VZADH

20

[IpuHIMIT CynepIO3UIUU CUIL.
Pemienue 3a1ad Ha MpUMEHEHHE
3akoHOB HrroToHA

24.09.26

https://m.edsoo0.ru/MQI163A50

21

3aKOH BCEMHUPHOTO TATOTEHHUS.

25.09.26

https://m.edsoo.ru/AE40LUZYB



https://m.edsoo.ru/W6B8TSPKM
https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB

OKBHUBAJIEHTHOCTh
rpaBUTAIMOHHON U MHEPTHOU
Macchl

Cuita TShKeCcTH B YCKOPCHUC

22 26.09.26 https://m.edsoo.ru/36L.BC47QJ
CcBOOOIHOTO MMaEHUSA
JIBmkeHre HeOECHBIX Tell U UX
WCKYCCTBEHHBIX CIIYTHUKOB.
23 y y 26.09.26 https://m.edsoo.ru/F756 CAPFB
[IepBast kocmMu4eckas CKOPOCTb.
3axonbl Kemnepa
Cuna yopyroctd. 3akoH ['yka. 29.09.26
24 yupy y https://m.edsoo.ru/RV3SSWO081
Bec Tena
Cuna tpenus. [Ipupona v Buabl 30.09.26
c EHUSL. JKEHUE
25 M TpeHHS. [lpn HH i https://m.edsoo.ru/UP3KXCTQU
YKUJIKOCTH U Ta3e C Y4ETOM CHIIbI
COTPOTHUBIICHUS CPEIbI
aBieHue. I mapocraTuueckoe 01.10.26
26 A AP https://m.edsoo0.rt/SWDUEVCQO?2
nasnenue. Cuna Apxumena
AOBCOIIOTHO TBEPAOE TEIO. 02.10.26
IloctynarenrHoe U
27 y https://m.edsoo0.ru/UVIUYVE7Y
BpaliaTeIbHOE JBUKEHNE
TBEPJIOTO Teya
MowmeHT ¢ OTHOCUTEILHO 03.10.26
28 MEHT CIUIBT OTHOCHTEIRH https://m.edsoo.rw/AY2DMXMKR
ocu Bpaienus. [1nedo cuiibl
CrnosxeHue cuil, IpUI0KEHHBIX K 03.10.26
TBeEpHomy teiny. LlenTp TsoxecTn
29 paomy texy. Llentp https://m.edsoo.ru/VFOEBASTS

Tena. Y CIoBUS paBHOBECHS
TBepAoro Tena. Buabl



https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB
https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878

paBHOBECHS

30 Pemenue 3agau 06.10.26 https://m.edsoo.ru/Q3QEPZXMR
KontponsHast pabora o Teme 07.10.26

31 "Tunamuka. CTaTuKa TBEPOTO https://m.edsoo.ru/4IHS90LZD
Tena"
HNMnynec MaTepuanbHOW TOYKH, 08.10.26
CHUCTEMBI MaTePHUAIIbHBIX TOYCK.

32 IleHnTp Macc cucTemsl https://m.edsoo.ru/3PBMZ3HII
MaTepuanbHbIX ToueK. Teopema
O JIBI>KEHMH LIEHTPa Macc
Nmnynbe cuiibl U UBMEHEHUE 09.10.26
MMITyJibCa Tella. 3aKOH

33 https://m.edsoo.ru/ INJW8O116
COXpaHEHHUs UMITYJIbCA.
PeaktuBHOE NBHKEHUE
MoMeHT umIynbca 10.10.26
MaTepUalbHOU TOYKHU.

34 [IpencraBneHue o cOXpaHeHUU https://m.edsoo.ru/CHS9DBR4I
MOMEHTa UMITYJIbCa B
HEHTPATBHBIX TOJISAX

35 Pemenue 3anau 10.10.26 https://m.eds00.ru/224025Z6M
PaGora cuibl Ha ManoM U Ha 13.10.26
KOHEYHOM MEePEMEILICHUH.

36 pemert https://m.edsoo.rt/B7N1YBPIN
I'padnueckoe npencraBnenue
paboThl cuibl. MOIIIHOCTD CHJTBI
Kunernueckas s3neprus. 14.10.26

37 P https://m.edsoo.ru/NSQCCI1EIM

Teopema 06 n3MeHEeHUN



https://m.edsoo.ru/Q3QEPZXMR
https://m.edsoo.ru/4IHS90LZD
https://m.edsoo.ru/3PBMZ3HII
https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM

KMHETUYECKON YHEPTUHN
MaTepUaIbHONU TOUKH

38

IToreHmanpHEIE U
HENOTEHIMAJIbHBIE CHJIB.
[ToTeHIManbHAs YHEPTHUS.
Bropas kocMHuueckasi CKOpoCThb

15.10.26

https://m.edsoo.ru/BHTO9YW4CQ

39

TpeTbsi KOCMUYECKAsI CKOPOCTb.
CBs13b paboThI
HENOTEHIMAJIbHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON
HHEPrUH CUCTEMBI Tel. 3aKOH
COXPAHEHUS MEXaHUYECKOMN
SHEPIUu

16.10.26

https://m.eds00.ru/66P2WGWS4

40

VYpyrue n Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE
bepnynnu nis uaeanbHOM
KUAKOCTU

17.10.26

https://m.eds00.ru/OIC610GS5F

41

KoHnTtponbHas pabota 1o Teme
"3aKOHBI COXpaHEHUs B
MexaHuke"

17.10.26

https://m.eds00.ru/SO90PC322

42

PazBuTHe npeacraBieHuit o
npupojie TermnoTel. OCHOBHBIE
nonoxkenuss MKT. {uddysus.
bpoyHoBcKkoe aBuxkEHUE

20.10.26

https://m.eds00.1u/0ZTXY71SW

43

Crpoenue ra3oo0pa3HbIX,
KUAKUX U TBEPJIBIX TEIL.
XapakTep JBUKEHHUS U
B3aUMOJICUCTBUS YaCTHII

21.10.26

https://m.edsoo.rt/UX8FMV2CU



https://m.edsoo.ru/BHTO9W4CQ
https://m.edsoo.ru/66P2WGWS4
https://m.edsoo.ru/OIC610G5F
https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU

BEIIECTBA

Macca u pazmepbl MOJIEKY T 22.10.26
(aromoB). KonnaectBo

44 https://m.edsoo.ru/5SFCL7ZUUQO
BemectBa. [locTosinHas
ABoraapo
Temnepartypa. TemnoBoe 23.10.26

45 https://m.edso00.ru/SDOFUFGIL
paBHoBecue. [IIkana [{enbcust

46 Pemenne 3amau 24.10.26 https://m.edsoo.ru/EGRV58D9F
Nneansuerii ras. I'azoBbie 24.10.26

47 https://m.edsoo.ru/01M0XOV4B
3aKOHBI
YpaBHenue Menpeneena- 27.10.26

48 . https://m.edsoo.ru/7RAZ800M4
Knaneiipona. Pemenune 3amau
AOcoiroTHas Temiieparypa. 28.10.26

49 patyp https://m.edsoo.ru/27RGL3V1G
3akon JlanbTOHA
N3onporiieccrl B uaeaaibHOM rasze 29.10.26

50 C ITOCTOSTHHBIM KOJMYECTBOM https://m.edsoo.ru/UQISUVODW
BEIECTBA
['paduaeckoe npeacraBieHne 30.10.26

51 M30MPOIIECCOB: U30TEPMA, https://m.edsoo.ru/W1HC88PJ4
n30x0pa, nu3obapa

52 OcnoBHoe ypaBHenre MKT 31.10.26 https://m.edsoo0.rw/E65TLSWXG

53 Pemenue 3amau 31.10.26 https://m.edsoo.ru/8U427HIYJ
CBs13b a0COJIIOTHOM 10.11.26

54 TeMIIEpaTy Pl https://m.edsoo0.ru/N6ETZ0LDZ

TepMOILHHaMI/IquKOﬁ CHUCTEMbI



https://m.edsoo.ru/5FCL7ZUUO
https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/E65TLSWXG
https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ

CO CpeaHEN KUHETUYECKOMN
SHEPTHEH MOCTyNaTeIbHOTO
TEIIOBOIO ABMKEHUS €€ YaCTHII

O000I11IeHNE U CUCTEMATH3AIMS 11.11.26
55 o " https://m.edsoo.rt/EDMSZTZCY
3Haaui mo teme "OcHoBel MKT"
KoHTponbHas pabora 1o Teme 12.11.26
56 | " https://m.edsoo.r/L TSZA1JQ7
OcnoBel MKT
TepMoauHaMu4eckasi cucTema. 13.11.26
3ajaHye BHEITHUX YCIOBUH 15
T/l cuctemsl. BHenHue u
BHYTPEHHHUE HapaMeTPhI.
57 TP P P https://m.edsoo.ru/4L636L.XVZ
[Tapamerper T/] cuctemMsl kak
CpEHUE 3HAYECHUS BEJIUYUH,
OINKUCHIBAKOIIMUX €€ Ha
MHKPOCKOITHYECKOM YPOBHE
HyneBoe nauaio 14.11.26
TEPMOJIMHAMUKH.
58 CaMonpoun3BoJIbHAs peakcanus https://m.edsoo.rt/LYMWVLIRP
TJI cuctemsl K TEIJIOBOMY
PAaBHOBECHIO
Mojens uaeanbHOIo ra3a B 14.11.26
59 TEPMOJMHAMUKE. Y CIOBUS https://m.eds00.ru/FOQVOQKQS
MIPUMEHUMOCTH 3TOM MOJEIU
YpaBHeHue Menzeneena- 17.11.26
60 Krnaneiipona u BelpaskeHue ais https://m.edsoo.rw/TZJUGWSMZ
BHYTPEHHEH SHEPruu
Bripaxkenue a1 BHyTpeHHEH 18.11.26
61 P a yP https://m.edsoo.ru/L1XUZISCT

SHEPTrUuu OAHOATOMHOI'O



https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7
https://m.edsoo.ru/4L636LXVZ
https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/TZJUGWSMZ
https://m.edsoo.ru/L1XUZJSC7

HaCaJIbHOro rasa.
KBa3zucratnueckue u
HECTATUYCCKUC ITPOLCCCHI

DneMeHTapHas padoTa B 19.11.26
TepMOJAUHAMUKE. Beruncnenue
62 https://m.edsoo.ru/YHE1589A 1
paboTsI 1o rpaduKy mnporecca
Ha pV-nuarpamme
Temnonepenaya kak crnocod 20.11.26
VM3MEHEHUS BHYTPEHHEN
63 yip https://m.edsoo.ru/BDNSGEKP7
snepruu T/] cuctemsl 6e3
COBEpLICHUSI paOOTHhI
KonBekius, TemionpoBOgHOCTb, 21.11.26
64 t POBOA https://m.edsoo.ru/QM4TIETSS
W3JIy4YEHHE
KonnuecTBo TEMIOTHI. 21.11.26
TernmoéMKocTh Tena. Y aenbHas
65 W MOJISIPHAS TEIUTOEMKOCTH https://m.edsoo.ru/RQASBF9Q5
BEIIIECTBA. Y IeJbHAS TEIIoTa
CropaHus TOIUIMBA
Pacuér xonmyecTBa TEIIOTHI 24.11.26
66 https://m.edsoo.ru/B4NQ2B026
IIpH TeIIonepeaayue
IToustre 06 agrabaTHOM 25.11.26
67 npornecce. [lepBriil 3aK0H https://m.edsoo0.ru/SQXBMXFYN
TEPMOJIUHAMUKHU
KonnuecTBo TeminoTsl U padorta 26.11.26
KAaK MEpbl U3MEHEHUS
68 https://m.edsoo.ru/59W3F1X49

BHYTpeHHEN sHepruu T/
CUCTEMBI



https://m.edsoo.ru/YHE1589A1
https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/QM4T9ETS8
https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/59W3F1X49

BTopoii 3ak0H TepMOJIMHAMUKHI
JUTsL PABHOBECHBIX U

27.11.26

69 HEpPaBHOBECHBIX MPOLECCOB. https://m.edsoo.ru/3BEBSKQ8G
HeobpaTumocTs IpupoIHBIX
MPOLIECCOB
IIpuHIUNOBI AelicTBUSA TEIIOBBIX 28.11.26

70 pHit A https://m.edsoo.ru/Z25PJPKKU
mamuH. KITJ]
Maxkcumanbsaoe 3aauenue KIT/I. 28.11.26

71 A https://m.edsoo0.ru/QATFSEOKO
Hukn Kapno

72 Pemenue 3amau 01.12.26 https://m.eds00.ru/0QIVD6XJIT
DKOJIOTHYECKUE aCIIEKTEI 02.12.26
KCIIOJIb30BAHUS TEILIOBBIX

73 nsurareiecii. TemioBoe https://m.edsoo.ru/ZIFEWQ2SV
3arpsi3HEHUE OKPYKaroIlen
cpeabl

74 Pemenue 3amau 03.12.26 https://m.eds00.ru/UYVVIT878
O000I11IeHNE U CUCTEMATH3ALUS 04.12.26
3HAHUHU II0 TEME

75 " https://m.edsoo.rt/A6GUQLW 1EB

Tepmonnnamuka. Teruiosbie

MAaIIuHe!"
KonTtponbHas pabora o teme 05.12.26

76 "Tepmonunamuka. TernoBbie https://m.edsoo.ru/X4AG7PIV]
MAaIIuHe!"
[TapoobpazoBanue u 05.12.26

77 KoHJeHcauusd. Mcnapenue u https://m.eds00.ru/W450551GQ

KATIeHHE. Y JenbHas TeIoTa



https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/W45O5S1GQ

napooOpa3oBaHus

78

Haceimennbie 1 HEHACHITIICHHBIC
napel. KauectBeHHast
3aBUCUMOCTb IJIOTHOCTH U
JIABJICHUS HACBILICHHOTO Mapa OT
TEMIEPATYPhI, UX
HE3aBHUCUMOCTH OT 00BhEMA
HACBHIIIIEHHOTO TIapa.
3aBUCUMOCTb TEMIIEPATYPhI
KHIICHUS OT JIABJICHHS B
KHUJIKOCTH

08.12.26

https://m.edsoo.ru/8I0XNZKD1

79

BnaxunocTs BO3ayXa.
AGCOIOTHAs U OTHOCUTEJIbHAS
BIIQYKHOCTh

09.12.26

https://m.edso0o0.ru/QRONGWOZSE

80

Pemmenue 3agau

10.12.26

https://m.edsoo.ru/PKAPBXZGT

81

TBépnoe Teno.
Kpucrannnueckue u amopgHbie
Tena. AHU30TPOINs CBOWCTB
KPHCTaJJIOB

11.12.26

https://m.edsoo.ruw/YCMZ29]GZ

82

[InaBienue u KpucCTaNIU3aALHS.
VY nenpHas TEmioTa MIaBICHUs.
CyOnmumarust

12.12.26

https://m.edsoo.ru/WYHIC81KN

83

Hedopmaruu TBEpAOTO TENA.
Pactsoxenue u cxxarue. CABur.
Mopyns FOnra. [Ipenen
ynpyrux aedopmarmii

12.12.26

https://m.edsoo.ru/961IUIDFRU



https://m.edsoo.ru/8I0XNZKD1
https://m.edsoo.ru/QRQNGWOZ8
https://m.edsoo.ru/PKAPBXZGT
https://m.edsoo.ru/YCMZ29JGZ
https://m.edsoo.ru/WYH1C81KN
https://m.edsoo.ru/96IUIDFRU

TemnoBoe pacuimpeHue
KUAKOCTEH U TBEPBIX TEI.

15.12.26

84 https://m.edsoo.ru/1R1740Q0N
AHrapMOHHM3M TEIJIOBBIX
KOJIeOaHUI YacTHI] BEIIeCTBa
[IpeoOpa3zoBaHKe SHEPTUH B 16.12.26
85 https://m.edsoo0.ru/UUJQYTXYF
(ha3oBbIX TIEpexo1ax
86 YpaBHEHHE TEIJIOBOTO OajaHca 17.12.26 https://m.edso0.ru/5SCVIKKTMW
87 Pemenue 3amau 18.12.26 https://m.edsoo.ru/2L 7THENBQ2
[ToBepXHOCTHOE HATSKEHHE. 19.12.26
Kanunnspasie sBieHwus.
88 JaBiieHue noj MCKpUBJIECHHOM https://m.edsoo.ru/Z9FY INI4U
MOBEPXHOCTBIO JKUJKOCTH.
®opmyia Jlamiaca
O0600I11IeHNE U CUCTEMATH3AIUS 19.12.26
3HaHUM Mo Teme "ArperatHble
89 https://m.eds00.ru/V3TS29GT9
COCTOSIHUS BeulecTBa. Pa3oBbie
nepexopl”
KonTtponbHas pabora o teme 22.12.26
90 "ArperatHbl€ COCTOSHHS https://m.edsoo.ru/BTE57DDIP
BeuiecTBa. PazoBble epexoabl”
DJeKkTpu3anus Temn u eé 23.12.26
IPOSIBICHUS. DIIEKTPUUECKUI
3apsia. JIBa BUJIa DIEKTPUUECKUX
91 pax. A g P https://m.edsoo.ru/ESVIQRBVX

3apsaaoB. [IpoBogHUKY,
JUDJIEKTPUKHU U
MOTYTPOBOTHUKH



https://m.edsoo.ru/1RI74OQ0N
https://m.edsoo.ru/UUJQYTXYF
https://m.edsoo.ru/5CV1KKTMW
https://m.edsoo.ru/2L7HENBQ2
https://m.edsoo.ru/Z9FYJNI4U
https://m.edsoo.ru/V3TS29GT9
https://m.edsoo.ru/BTE57DDIP
https://m.edsoo.ru/ESV1QRBVX

92

DJIeMEHTapHbIN AIEKTPUUECKUM
3aps. 3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsa

24.12.26

https://m.edsoo0.1u/QJTV6HK7Q

93

B3aunmoneiicTBre 3apsioB.
Todeunsie 3apsibl. 3aKOH
Kynona

25.12.26

https://m.edsoo.,w/HM8AKQY47

94

Pemenne 3agau

26.12.26

https://m.edsoo0.ru/XCFAV8SHK

95

DnekTpuyeckoe nose. Ero
NEeICTBUE HA ANIEKTPUUYECKUE
3apsbl

26.12.26

https://m.edsoo.rw/EF3CUR72W

96

Hanpspok€aHOCTh
3JIEKTPUYECKOTO MOJIS.
[Tpo6usrit 3apsa. Jlunuu
HaIPSHKEHHOCTH
JIEKTPUYECKOTO IMOJIS.
OaHOPOAHOE AIEKTPUIECKOE
oJIe

12.01.27

https://m.edso0.ru/9KBCOFP9X

97

ITorennmaabHOCTH
3JIEKTPOCTATHUECKOTO TOJISI.
Pa3HOCTEL MOTEHITNAIOB U
HamnpspKeHUe

13.01.27

https://m.edsoo.ru/QJ4HEF4TR

98

[ToreHnmanbHasg Heprus 3apsaa
B 3JIEKTPOCTATHYECKOM I10JI€.
IMorenmuman
3JIEKTPOCTATHYECKOTO MOJIs

14.01.27

https://m.edsoo.ru/YODNX8N9Z

99

CBs13b HaHpH}KéHHOCTI/I IoJIAA 1
Pa3HOCTHU MMOTCHINAJIOB IJIA

15.01.27

https://m.edso0.ru/3WNQFLP9Y



https://m.edsoo.ru/QJTV6HK7Q
https://m.edsoo.ru/HM8AKQY47
https://m.edsoo.ru/XCFAV8SHK
https://m.edsoo.ru/EF3CUR72W
https://m.edsoo.ru/9KBC0FP9X
https://m.edsoo.ru/QJ4HEF4TR
https://m.edsoo.ru/YODNX8N9Z
https://m.edsoo.ru/3WNQFLP9Y

OJIEKTPOCTATUYCCKOI'O IMOJIA

[IpuatMn cynepno3unun 16.01.27

100 Yl yrep il https://m.edsoo.ru/WS1GYR413
BJIEKTPUYECKUX TTOJIEH

101 Pemenue 3agag 16.01.27 https://m.eds00.ru/2630Y5063
ITone Toueunoro 3apsaa. [lone 19.01.27

102 PaBHOMEPHO 3apsiKEHHOM https://m.eds00.ru/BGX3JCTAQ
cdepsl
[Tose paBHOMEPHO 3apSKEHHOTO 20.01.27
o o0wsEMy miapa. [losme

103 . https://m.edsoo.ru/L4L5W448T
PaBHOMEPHO 3aPSKEHHOM
OCCKOHEYHOM IITOCKOCTH
[IpoBOgHUKY B 21.01.27

104 3JIEKTPOCTATUYECKOM I10JIE. https://m.edsoo.ru/6GVP71B38
VYcioBue paBHOBECHS 3apsia0B
JWpneKTpuKy U 22.01.27

105 MOJIYIIPOBOJIHUKH B https://m.edso00.ru/3G6DWKG21
3JIEKTPOCTATHYECKOM MOJIe
Konaencarop. D1eKTpoEMKOCTh 23.01.27

106 KOHJIEHCATOpa. JINEKTPOEMKOCTb https://m.edsoo.ru/GHLGD83X7
IJIOCKOTO KOHAEHcaTopa
[TapannensHOE coeqMHEHUE 23.01.27

107 P g https://m.edsoo.ru/60WN2ZDHS
KOHJIEHCATOPOB
[TocnenoBarensHOE COEAMHEHUE 26.01.27

108 A g https://m.edsoo0.ru/OZ9EPI4LY
KOHJIEHCATOPOB
DHeprus 3apssKeHHOTO 27.01.27

109 P P https://m.eds00.ru/SW376XS21

KOHACHCATOpa



https://m.edsoo.ru/WS1GYR4I3
https://m.edsoo.ru/2630Y5O63
https://m.edsoo.ru/BGX3JCTAQ
https://m.edsoo.ru/L4L5W448T
https://m.edsoo.ru/6GVP71B38
https://m.edsoo.ru/3G6DWKG2I
https://m.edsoo.ru/GHLGD83X7
https://m.edsoo.ru/60WN2ZDH8
https://m.edsoo.ru/OZ9EPI4LY
https://m.edsoo.ru/SW376XS21

28.01.27

110 Penrenue 3anau https://m.edsoo.ru/NLHAFISYY
JIBrkeHne 3apsyKeHHON 29.01.27

111 YacTULBI B OJHOPOJHOM https://m.edsoo.ru/9PGVSYIWG
BJIEKTPUYECKOM I0JIe

112 Pemenue 3agau 30.01.27 https://m.edsoo.ru/UXTITUSMXW
O00011IeHNE U CUCTEMATHA3ALIMS 30.01.27

113 3HAHUHU II0 TEME https://m.edso0.ru/QCIRPYCGA
"DnekTpuueckoe moie"
KonTponbHas padora 1mo TeMe 02.02.27

114 " P P " https://m.edsoo.rt/WRQGZBREF7

DNEeKTpUYECcKoe ToJie

Cuita Toka. ITocTOSIHHEBIHN TOK. 03.02.27
VYcnoBus CyliecTBOBaHUs

115 https://m.edsoo.ru/LSLE4KUVS
MOCTOSIHHOTO 3JIEKTPUYECKOTO
TOKa
Uctounuku Toka. Hanpsixenue 04.02.27

116 https://m.edsoo.ru/RUFC4YTDO
u 3J1C
3akon Oma 1S y4acTKa LenHu. 05.02.27

117 https://m.eds00.1u/64VZXZ2GP
DJIEKTPUYECKOE COMPOTHUBIICHUE
3aBUCHUMOCTb CONPOTUBIICHUS 06.02.27
OJTHOPOJIHOT'O MPOBOJIHUKA OT

118 AAHOPOA poBoA https://m.edsoo.ru/KE2FEN35X
€ro JIWHBI U IUIOIIaan
MONEPEYHOI0 CEYEHUS
VYV ienbHO€E CONPOTUBIICHUE 06.02.27

119 https://m.edsoo.ru/Y4ZTZRZAI
BemecTBa. Pemenne 3amaq
ITocnenoBarensHOE, 08.02.27

120 https://m.edsoo.ru/VE37ERCK6

napajjie;ibHOC, CMCIIAHHOC



https://m.edsoo.ru/NLHAFI8YY
https://m.edsoo.ru/9PGVSY9WG
https://m.edsoo.ru/UXI1USMXW
https://m.edsoo.ru/QCIRPYCGA
https://m.edsoo.ru/WRQGZBRF7
https://m.edsoo.ru/L8LE4KUV5
https://m.edsoo.ru/RUFC4YTDO
https://m.edsoo.ru/64VZXZ2GP
https://m.edsoo.ru/KE2FEN35X
https://m.edsoo.ru/Y4ZTZRZAI
https://m.edsoo.ru/VE37ERCK6

COCIMHEHHE MPOBOIHUKOB

Pacuér pa3zBeTBIEHHBIX 09.02.27

121 ANeKTpuYecKux ueneil. [IpaBuna https://m.edsoo.ru/OQH1PIPRF
Kupxroda

122 Penrenue 3anau 10.02.27 https://m.edsoo.ru/LXRB618PO
Pabora »ieKTpruyecKoro Toka. 11.02.27

123 p https://m.eds00.ru/PLTTBZGPC
3akon JIxoyns —Jlenma

124 Pemenue 3agag 12.02.27 https://m.edsoo0.ru/R6JHOGRY 6
MOoO1HOCTB 2JIEKTPUYECKOTO 13.02.27

125 ToKa. TemnnoBast MOIITHOCTb, https://m.edsoo.ru/CONEPSITH
BBIZICNISIEMasi Ha Pe3UCTOpe

126 Pemenue 3agaa 13.02.27 https://m.eds00.r/90KODG7HY
5JIC u BHyTpEeHHEE 16.02.27

127 A yTp https://m.edsoo.ru/MGCEWIVUL
CONPOTHUBIICHNE UCTOYHHKA TOKA
3axon OMa 1 HOJIHOH 17.02.27

128 (3aMKHYTOM) SNEKTPHUUECKON https://m.edsoo.ru/XQP3R9DK4
LEnd

129 Pemienue 3agaa 18.02.27 https://m.edsoo.ru/XDAVLS3JL

19.02.27 .
130 MoIIHOCTh HICTOYHUKA TOKA https://m.edsoo.ru/OWH2Q5JOS
20.02.27 ,
131 KopoTkoe 3aMbikanue https://m.edsoo.ru/9WFHKYNVF
132 Konpgencarop B uenu 20.02.27

IIOCTOAHHOI'O TOKa



https://m.edsoo.ru/OQH1PIPRF
https://m.edsoo.ru/LXRB618PO
https://m.edsoo.ru/PLTTBZGPC
https://m.edsoo.ru/R6JHOGRY6
https://m.edsoo.ru/C9NEPSIIH
https://m.edsoo.ru/90K0DG7HY
https://m.edsoo.ru/MGCEWIVUL
https://m.edsoo.ru/XQP3R9DK4
https://m.edsoo.ru/XDAVLS3JL
https://m.edsoo.ru/0WH2Q5JOS
https://m.edsoo.ru/9WFHKYNVF

24.02.27

133 Penrenue 3anau https://m.edsoo.ru/52KZZJPDT
Pemienue 3ama4 1o reme 25.02.27

134 "IToCTOSIHHBIN JIEKTPUUECKUI https://m.edso00.1ru/5175121DC
TOK"
Pemenue 3agad mo reme 26.02.27

135 "ITocTOSIHHBIN JIEKTPUUECKUI https://m.edsoo.ru/DX6SFSQSI
TOK"
Penrenue 3amad mo reMe 27.02.27

136 "IToCTOSIHHBIN JIEKTPUUECKUI https://m.edsoo.ru/K835ESINT
TOK"
O0600I11IeHNE U CUCTEMATH3AIUS 27.02.27

137 3HaHui mo teme "llocTosHHBIN https://m.edsoo.ru/WXUI1RUCS
3JIEKTPUYECKUNA TOK"
KoHTponbHas pabora 1o Teme 02.03.27

138 "IIoCTOSHHBIN NEKTPUIECKUI https://m.edsoo.ru/7S4PGOQHP
TOK"
DNeKTpruyecKasi IpOBOAUMOCTD 03.03.27

a3JIMYHBIX BEIICCTB.

139 P LEI https://m.eds00.ru/DV219CC72
DNEeKTpUUECKUN TOK B METAJUIAX.
CBepxnpoBOIUMOCTb
DIIEKTPUUYECKHI TOK B 04.03.27

aCcTBOpAaX M pacruiaBax

140 p p p https://m.eds00.ru/36L.9OKOEE
3JIEKTPOJIUTOB. 3aKoHbI Dapajaes
JUTS DJIEKTPOITH3a
DJIEKTPHUUYSCKUH TOK B Ta3ax. 05.03.27

141 P https://m.edsoo.ru/MEDWMLCJ6

ITmazma



https://m.edsoo.ru/52KZZJPDT
https://m.edsoo.ru/5I75121DC
https://m.edsoo.ru/DX6SFSQ5I
https://m.edsoo.ru/K835E5INT
https://m.edsoo.ru/WXUI1RUC5
https://m.edsoo.ru/7S4PG0QHP
https://m.edsoo.ru/DV219CC72
https://m.edsoo.ru/36L9OK0EE
https://m.edsoo.ru/MEDWMLCJ6

142

DIJIEKTPUYECKUHN TOK B BaKyyMe.
BakyymHbie puOopsI

06.03.27

https://m.edsoo.ru/HNIAJ5B73

143

DJIEKTPUYECKUI TOK B
MOJTyTPOBOTHUKAX

06.03.27

https://m.edsoo.ru/S6KAVJECB

144

[TosrynpoBOIHUKOBBIE TPUOOPHI

09.03.27

https://m.edsoo.ru/EKLRQTDAX

145

®u3NYECKU NPAKTUKYM 110
teMe "M3MepeHne CUibl TOKa U
HaNpsDKEHUs B LIETN
HOCTOSIHHOTO TOKA MPU MOMOILU
aHaJIOTOBBIX U LIU(POBBIX
U3MEPUTENIBHBIX PUOOPOB" MK
"3HaKOMCTBO C LU(POBOIA
naboparopueii o pusuke.
[Ipumepsr! usmepenus
bu3nyeCKuX BEIMYUH NPU
HOMOIIY KOMIIBIOTEPHBIX
JaTYUKOB"

10.03.27

https://m.edsoo.ru/Y15A50SQV

146

®u3nUeCKUil NPAKTUKYM IO
teme "M3yuenue
HEPAaBHOMEPHOI'O ABM)KECHHUS C
LIEJIBIO OIIPEIETICHHUS
MI'HOBEHHOM ckopoctn"

11.03.27

https://m.edsoo.ru/CN3FHCY&3

147

Du3HYECKUl MPAKTUKYM 10
TteMme "M3MepenHune yCKOpeHusI
IIPHU IPSAMOJIUHENHOM
PaBHOYCKOPEHHOM JBH>KEHUU
110 HAaKJIOHHOM TUIOCKOCTH" WIIN
"HccnemoBanue 3aBUCUMOCTH

12.03.27

https://m.eds00.ru/70Y40Y 610



https://m.edsoo.ru/HNIAJ5B73
https://m.edsoo.ru/56KAVJECB
https://m.edsoo.ru/EKLRQTDAX
https://m.edsoo.ru/Y15A5OSQV
https://m.edsoo.ru/CN3FHCY83
https://m.edsoo.ru/7OY40Y6I0

MyTHU OT BpEMEHU MpHU
PaBHOYCKOPEHHOM JBUKEHUU"

148

DU3NYECKUN TPAKTUKYM T10
teme "M3MmepeHue yCKopeHus
¢BOOOHOTO ITafeHus" Win
"N3yueHue NBUKEHU Tena,
OpOIIEHHOTO TOPU30OHTAIBHO"

13.03.27

https://m.eds00.1u/87JADYSZ2

149

Du3HYECKU MPAKTUKYM 110
teMe "M3yueHue ABUKEHUS Tena
10 OKPY>KHOCTH C ITOCTOSIHHOU
10 MOJTYJIFO CKOPOCTHIO" HJTH
"HccnenoBanue 3aBUCUMOCTH
nepuojia oopanieHus
KOHUYECKOI'0 MAsITHUKA OT €ro
napameTpoB"

13.03.27

https://m.edsoo.ru/DY1D4C16]

150

DuU3NYECKUN TPAKTUKYM T10
teme "M3mepenue
PaBHOACHCTBYIOLIEN CUIIBI IIPU
JIBUKEHUH OpycKa Io
HAKJIOHHOM MJIOCKOCTU" WIIN
"IIpoBepka rumnoTe3bl 0
HE3aBUCUMOCTH BPEMEHU
JBIDKEHUS OpyCcKa 110
HAKJIOHHOM IIOCKOCTH Ha
3aJIaHHOE PACCTOSIHUE OT €ro
Macchl"

16.03.27

https://m.edsoo.ru/ZTOFG6J4U

151

DuU3nYECKU MPAKTUKYM T10
teme "Uccienosanue

17.03.27

https://m.edsoo.ru/UL391C4QD



https://m.edsoo.ru/87JADYSZ2
https://m.edsoo.ru/DY1D4C16J
https://m.edsoo.ru/ZT0FG6J4U
https://m.edsoo.ru/UL391C4QD

3aBHCHUMOCTH CHJI YIIPYT'OCTH,
BO3HUKAIOIIUX B PYKUHE U
PE3MHOBOM 00pasiie, OT UX
nepopmanuun" unu "Msydenne
JBUKEHMSI CHCTEMBI TE,
CBS3aHHBIX HUTBIO,
MIEPEKUHYTOMN Yepe3 JErKUil
6s10K"

152

PuU3HYECKU IPAKTUKYM 110
teme "M3mepenne
koa(durmenTa TpeHus mo
BEJIMUMHE YTJIIOBOTO

ko3 puImeHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBUKEHHs OpycKa 1Mo
HAaKJIOHHOM MIOCKOCTH C
MEPEeMEHHBIM K03 pHIIeHToOM
Tpenus" win "V3yuenue
JIBUKCHHSI TPy3a Ha Baly C
TpeHuem"

18.03.27

https://m.eds00.ru/78PEFNYOAZ

153

®u3HYECKU NPAKTUKYM IO
teme "VccnenoBanue ycaoBUid
paBHOBECHsI TBEPAOIO TENA,
MMEIOILETO OCh BpalleHus'" Win
"KoHcTpynpoBaHue
KPOHIITEMHOB U pacy€T CUII
ynpyroctu" unu "M3yuenue
YCTOMYHMBOCTH TBEPAOTO TEIIA,
MMEIOIIIETO TUIONIAaAb OMOphI"

19.03.27

https://m.edsoo.ru/MIOQT27R6



https://m.edsoo.ru/78PFNYOAZ
https://m.edsoo.ru/MI0QT27R6

154

DU3NYECKUHN TPAKTUKYM T10
teme "M3MepeHue umimysbca
TeJa 10 TOPMO3HOMY IyTH" WU
"M3mMepeHue CUIIBI TATH,
CKOPOCTH MOJENN
IIEKTPOMOOWIIS ¥ MOIITHOCTHU
cuinbl Tru" unu "CpaBHeHue
M3MEHEHUS UMITyJIbCca Teja C
MMITYJIbCOM CHJIBI" WK
"HccnenoBanue coxpaHeHUst
UMITYJIbCA TIPU YIIPYTOM
B3auMOJICUCTBUM" UK
"N3MepeHne KHHETUYECKON
SHEPIrUM Teja 110 TOPMO3HOMY
nyTH"

20.03.27

https://m.edsoo.ru/FZ0CNRGTA

155

Pu3nYECKU MPAKTUKYM 110
teme "M3yuenue
M30TEPMUYECKOTO Mpoliecca
(peKOMEHTI0BaHO
UCITIOJIh30BaHue U(PpoBoi
naboparopun)" win "M3ydeHune
M30XOpHOTO Ipolecca" nin
"N3yuenune n306apHOro
npouecca" uiu "lIpoBepka
ypaBHEHUs COCTOSIHUS"

20.03.27

https://m.edsoo0.ru/T66K4CKZG

156

Du3NYECKU MPAKTUKYM 110
teme "M3mepenue yaenbpHoi
TETIOEMKOCTH" WITN
"UccnenoBanue mporecca

01.04.27

https://m.edsoo.ru/PPBTSO0U4D



https://m.edsoo.ru/FZ0CNRGTA
https://m.edsoo.ru/T66K4CKZG
https://m.edsoo.ru/PPBTS0U4D

OCTBIBAaHHUS BellecTBa" WIN
"HUccnenoBanue agnadaTHOrO
npouecca" win "U3yuenue
B3aUMOCBSI3M SHEPTUU
MEXMOJIEKYJISIPHOT'O
B3aNMOJICHCTBHSA U
TEeMIIepaTypbl KUTICHUS
KugKocren"

157

PuU3HYECKU IPAKTUKYM 110
teme "M3yuenue
3aKOHOMEPHOCTEH HcIapeHus
s)kunkocter" wim "M3mepenue
yAETBHOU TEIUIOTHI MIIaBJICHUS
apaa" unu "M3ydeHue cBOMCTB
HACBIIICHHBIX NapoB" WK
"N3mepenue abCONMIOTHOM
BJIQYKHOCTH BO3/yXa U OLICHKA
Macchl IapoB B MOMEIEHUN".
N3mepenne koddduiirenta
MOBEPXHOCTHOTO HATSYKEHUS

02.04.27

https://m.edsoo.ru/0ZA5SPMD07

158

®u3HYECKU NPAKTUKYM IO
teMme "HaOmronenne
MpeBpalIeHHs SHEPTUU
3apsHKEHHOTO KOHAEHCATOpa B
SHEPTHI0 U3ITy4YECHUS
ceeroauona" wiu "N3yuenue
MPOTEKaHUs TOKA B LIETIH,
cojiepxKarieit KoHaeHcarop" uiu
"Pacnipenenenue pasHocTH

03.04.27

https://m.edsoo.ru/SBPTN1YZU



https://m.edsoo.ru/0ZA5PMD07
https://m.edsoo.ru/5BPTN1YZU

MOTSHITHAIOB (HAIIPSKEHUS )
MIPH TIOCTIEI0BATEIIBHOM
COEIMHEHUH KOHAEHCAaTOpOB"

159

DuU3NYECKU MPAKTUKYM T10
teme "Uccienosanume
CMEIIaHHOTO COCIUHCHUS
pesuctopoB" niu "M3Mepenue
YACIBHOTO COMPOTUBIICHUS
MIPOBOJIHUKOB" UITH
"UccnenoBaHue 3aBUCUMOCTH
CHJIBI TOKA OT HAMPSDKCHUS IS
JIaMITbI HaKaJIMBaHHA"

03.04.27

https://m.edsoo.ru/UAIS3VVKE

160

DuU3NYECKU TPAKTUKYM I10
teMme "HaOmronenue
anekTpoauza" win "U3Mmepenue
3apsiia OAHOBAJIEHTHOIO HOHA"
nimu "UccnenoBanne
3aBUCUMOCTH COMPOTUBIICHUS
TEPMOPE3UCTOPA OT
temneparypbl” win "CHsatue
BOJIbT-AMIIEPHOU
XapaKTEePUCTUKHU Auoaa"

06.04.27

https://m.edsoo0.ru/72JJ3YC6L

161

PeseprubIil ypok. O6001eHNE U
CHUCTEMAaTHU3aLs 3HAHUHU I10
teMe "Kunematuka"

07.04.27

https://m.edso00.ru/LQO93MS5SQ

162

PesepBHbIif ypok. O6001IeHNE 1
CHUCTEMaTH3aIUs 3HAHUH 110
teme "Ilunamuka"

08.04.27

https://m.edso0.ru/S7CS1UFMI



https://m.edsoo.ru/UAIS3VVKE
https://m.edsoo.ru/72JJ3YC6L
https://m.edsoo.ru/LQO93M5SQ
https://m.edsoo.ru/S7CS1UFMI

PesepBHbIii ypok. O6001IeHNE 1

163 cucTeMaTH3aIys 3HaHUH 110 09.04.27 https://m.edso0. s/ XVUMKRX6N
teme "Cratuka TBEpaoro rena'
PesepBHbIii ypok. O6001ICHNE 1
cUcTeEMAaTHU3aIs 3HaHUH 110

164 " 10.04.27 https://m.edso0.ru/C37TWXULT2
TeMe "3aKOHbI COXPaHEHUS B
MexaHuke"
PesepBusiit ypok. O6o01ieHue 1
cucTeMaTu3aIys 3HaHUM 110

165 TeMme "OCHOBEI 10.04.27 https://m.edsoo.ru/3PBKBKI6D
MOJIEKYJIIPHOKMHETUYECKOM
teopun"
PesepBHeIit ypok. O600IICHNE 1
cucTeMaTH3aIys 3HaHUM 110

166 " B 20.04.27 https://m.edsoo.ru/IZZC67VF1
teme "Tepmonnnamuka.
TemnoBrie MamuHBL"
PesepHbIii ypok. O6001IeHNE H
CHUCTEMAaTH3aLMs 3HAHUH I10

167 " 21.04.27 https://m.edsoo.ru/1 YSH3L OLN
TeMe "ArperaTHbIe COCTOSTHUS
BenecTBa. PazoBble nepexos!”
PesepBHbIii ypok. O6001IeHNE 1

168 CHUCTEMAaTHU3aLMs 3HAHUH 110 22.04.27 https://m.edsoo.rt/URWBSCULE
TeMme "OnekTpudeckoe nosue"
PesepBHblit ypok. O0001IeH e U
CHCTEMATH3aLMs 3HAHUH 10

169 " t N 23.04.27 https://m.edsoo.ru/ANCOULLOV
Teme "llocTosTHHBIN
ANEKTPUUECKUH TOK"

170 PesepBHblit ypok. O000mIeH e U 24.04.27 https://m.edsoo.ru/WZ02PRIG1



https://m.edsoo.ru/XVUMKRX6N
https://m.edsoo.ru/C37WXULT2
https://m.edsoo.ru/3PBKBKI6D
https://m.edsoo.ru/IZZC67VF1
https://m.edsoo.ru/1YSH3LOLN
https://m.edsoo.ru/URWB5CULE
https://m.edsoo.ru/4NCOULL0V
https://m.edsoo.ru/WZ02PRIG1

CHUCTEMAaTH3aLMs 3HAHUHU I10
teme "TOoKu B pa3IMUHbIX
cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

170

16




11 KITACC

KoanuyecTBO 4acoB

Ne Tesia Yhowa Mara DJIeKTpOHHbIe Hu(ppoBbIe
n/n P Bcero Kontpoaeusie | Ipakriyeckue u3y4eHus | oOpa3oBaTe/IbHbIC PecypcChl
padoTbI padoTbI

B3anmoneicTBre NOCTOSIHHBIX
MarHuTOB ¥ MPOBOJHUKOB C

1 POBOA 1 02.09.26 https://m.edsoo.ru/HO05J3PQ24
TOKOM. MarnuTHoe 1oie.
['unoteza Amnepa
BexTop MarHuTHON MHAYKIUH.
[TpuHIIMT Cynepno3uiuu

2 pHHL yrep . . 1 03.09.26 https://m.edsoo.ru/OYNNES7SO
MarHuTHBIX nosied. Jlunum
MarHUTHOM MHIYKIIMH
MarsuTtHO€ noje NpoOBOJHUKA

3 1 04.09.26 https://m.edsoo.ru/FI0ASACBX
¢ TokoM. OnbIT DpcTena
Cuia Amrniepa, €€ HanpaBjieHUE

4 1 05.09.26 https://m.edsoo.ru/1JEDFSHEN
1 MOJYJb

5 Penrenue 3anau 1 05.09.26 https://m.edsoo.ru/R8OPKEZP4
IIpumeHeHne 3akoHa AmIiepa.

6 DJIEKTPOU3MEPUTEIBHBIE 1 08.09.26 https://m.edsoo.ru/SA2ACKSRB
IPUOOPHI
Cuina Jlopenua, eé
HaIlpaBJIE€HUE U MOJYJIb.

7 JIBr>keHue 3apsKEeHHOU 1 09.09.26 https://m.edsoo0.ru/6MB8YZ8TN
YaCTHUIBI B OJJHOPOJHOM
MarHUTHOM TI0JIe

8 Pemenue 3anau 1 10.09.26 https://m.edsoo.rt/FWURORSOE



https://m.edsoo.ru/H05J3PQ24
https://m.edsoo.ru/0YNNE57SO
https://m.edsoo.ru/F10ASACBX
https://m.edsoo.ru/1JEDF5HEN
https://m.edsoo.ru/R80PKEZP4
https://m.edsoo.ru/5A2ACKSRB
https://m.edsoo.ru/6MB8YZ8TN
https://m.edsoo.ru/FWUR0RSOE

9 Pa6ota cwel Jlopenna 11.09.26 https:/m.edsoo.ru/MTHD23745
10 Pentenue 3anau 12.09.26 https://m.edsoo.ru/GH8JAPHBQ
MaranuTHOE 1oJIe B BEII[ECTBE.
11 deppoMarHeTuku, napa- u 12.09.26 https://m.edsoo.re/W7HGQBK70
TMaMarHeTHKH
OcHOBHbBIE CBOKMCTBA
eppPOMarHeTHKOB.
12 (eppomarteTikos 15.09.26 | hitps://m.cdsoo.ru/960J4E47D
[Ipumenenue
(dheppoMarHeTuKoB
Pemenue 3amad mo teme
13 " A " 16.09.26 https://m.eds00.ru/Q8JGTYNHT
MarxutHoe 1oJe
Pemenue eMe
14 " HICHHE 3aAaT HOHT M 17.09.26 https://m.edsoo. s u/MPCUALFIM
MarxuTtHoe 1oJe
SIBiIeHME 2IIEKTPOMArHUTHOU
15 nHaykiuu. I[1oTok BekTopa 18.09.26 https://m.edsoo.ru/V7BSKAU89
MarHUTHOM UHAYKIIMH
16 OJ1C uHayKIMu 19.09.26 https://m.edsoo.ru/STLELGTJZ
3ako eKTpoMa o
17 KOH SJIEKTPOMATHITHON 19.09.26 https://m.edso0.ru/7JEOPOGAR3
uHaykiuu Papanes
B €BOE DJIe ecKoe
18 1xpes fICKTpHHECK 22.09.26 https://m.edsoo.rw/IONVHOINK
nose. Toku dyko
3J1C C
19 JIC MEIYKIMH B JBHOKYIAXCA 23.09.26 https://m.edsoo.ru/X00I3RAA1
MPOBOJHUKAX
20 Penrenue 3anau 24.09.26 https://m.eds00.ru/ZZTUBO2GQ
21 [TpaBuio Jlenna 25.09.26 https://m.edsoo.ru/GIRNARYL9
22 NunykruBHOCTh. KaTymka 26.09.26 https://m.edsoo.ru/37WBAIJCTF



https://m.edsoo.ru/MTHD23Z45
https://m.edsoo.ru/GH8JAPHBQ
https://m.edsoo.ru/W7HGQBK7O
https://m.edsoo.ru/960J4E47D
https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/ZZTUBO2GQ
https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/37WBAJCTF

HHAYKTHUBHOCTHU B ICITU
INOCTOAHHOI'O TOKa

23

SAsnenne camouuaykiuu. 3J1C
CaMOUWHIYKITUU

26.09.26

https://m.eds0o0.ru/99CECGMBH

24

3Hepmﬂ MAar"duTHOTI'O ITOJIA
KaTyHIKHU C TOKOM.
BJICKTpOMaFHI/ITHoe I10JI€

29.09.26

https://m.edsoo0.ru/PS4XRHOGS

25

Penrenue 3anau

30.09.26

https://m.edsoo.ru/MAWTH1ZS0

26

O000111eHNEe U CUCTEMATU3ALMS
3HAHHUH 110 TEME
"OnexkTpoaguHamMuka"

01.10.26

https://m.edsoo.ru/WZCM1SBLO

27

KoHnTtponbnas paboTta mo teme
"DnexkTpoauHamMuka"

02.10.26

https://m.edsoo.ru/N9QLKI45Y

28

KonebarenbHast cucrema.
CBoOo1HBIE KOJIe0aHus.
I"apmonHnueckue KoneOaHus

03.10.26

https://m.eds0o.ru/R7TDEWGSTQ

29

Kunematuueckoe u
JTUHAMHAYECKOE OIVCaHUE
KOJIe0aTeIbHBIX IBUKECHUI

03.10.26

https://m.edsoo.ru/GIUGM9ASP

30

DHEpPreTHYeCcKOe OMUCAHNUE.
BriBoa 1MHAMHUYECKOTO
OTUCaHUsI TAPMOHUYECKHUX
KoJIEOaHMH U3 UX
9HEPIreTUUECKOTO U
KHHEMATHYECKOrO OIKMCAHUs

06.10.26

https://m.edsoo.ru/3A83V2VLE

31

Ammuintya v (aza KkonebaHui

07.10.26

https://m.edsoo.rw/IRUHIPMT1



https://m.edsoo.ru/99CECGMBH
https://m.edsoo.ru/PS4XRHOGS
https://m.edsoo.ru/MAWTH1ZS0
https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/N9QLKI45Y
https://m.edsoo.ru/R7D8WGSTQ
https://m.edsoo.ru/G1UGM9A5P
https://m.edsoo.ru/3A83V2VLE
https://m.edsoo.ru/IRUHIPMT1

[Tepuon u yacTora KosieOaHUH. 08.10.26
[Teproa manbsix cBOOOAHBIX
KoJie0aHU MaTeMaTUYECKOTO
32 https://m.edsoo.ru/BUSUSUF04
MasiTHUKA. [leproa cBOOOIHBIX
KoJIeOaHUH TPY>KUHHOTO
MasiTHUKA
3aryxaromue KoieOaHus. 09.10.26
33 BreinyxeHHBIE KOJIeOaHUS. https://m.edsoo.rw/TGTJITWAUQ
Pe3onanc
34 ABTOKOJI€0aHUS 10.10.26 https://m.edsoo.rt/BWI1KOUGVP
35 Pentenue 3amau 10.10.26 https://m.edsoo.ru/XPWCJ9CPJ
Ypok-koHpepeHus 13.10.26
36 "MexaHn4ecKkue KojieOaHus B https://m.edsoo.ru/DAYGBRUY]J
MY3bIKaJIbHBIX HHCTpyMEHTAXxX"
O060011IeHNE U CUCTEMATU3AIUS 14.10.26
37 3HAHUU 110 TEME https://m.edsoo.ru/SVZMHCHI10
"Mexanuuyeckue KoueoaHus"
DJEKTpOMarHuTHbIE 15.10.26
38 konebanus. KonebarenbHblii https://m.edsoo.ru/HSB2W8APN
KOHTYP
®opmyna Tomcona. CBsi3b 16.10.26
aMIUTUTYIbI 3apsia
39 KOHJIEHCATOpa C aMILTUTY10M https://m.edsoo.ru/RHGLVVKQS
CHUJIBI TOKA B KOJIEOATEITLHOM
KOHTYypE
17.10.26 .
40 3aK0oH COXpaHEHUsI YHEPTUU B https://m.edsoo.ru/MMO1P2WQN



https://m.edsoo.ru/BU8USUF04
https://m.edsoo.ru/TGTJTWAU0
https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/SV7MHCH10
https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/RHGLVVKQ5
https://m.edsoo.ru/MM01P2WQN

ujearbHOM KoJiebaTeTbHOM
KOHTYpe

3aTyxaroiiue 17.10.26
AJIEKTPOMArHUTHBIE KOJICOaHMsI.

41 https://m.edsoo.ru/4VHII3UMW
BrinyxieHHbIE
AIIEKTPOMArHUTHBIC KOJIeOaHus
IIepemennsbiit Tok. Pezucrop u 20.10.26

42 KOHJICHCATOP B LENHU https://m.eds00.ri/OG6JQHTOD
MEPEMEHHOT0 TOKa
Karyiika nHAYKTHBHOCTH B 21.10.26

43 Y o https://m.edsoo.ru/6P4EKO01H7
LEMU IEPEMEHHOTO TOKa
3axon OMa [y S3IEeKTPUIECKON 22.10.26

44 a p https://m.edsoo.ru/P1FZDISQV
LEMU TEPEMEHHOTO TOKa
MOIHOCTB IEPEMEHHOT0 TOKA. 23.10.26
AMIUTUTYJHOE U JEUCTBYIOIIEE

45 yA A yrom https://m.edsoo0.ru/6P4CXH152
3HAQUYE€HUE CUJIBI TOKA U
HaIpsKEHUs
Pe3oHaHC B 3nexkTpuUecKOi 24.10.26

46 p https://m.edsoo.rW/AYQWXESRA
nenu

47 Pemenue 3amau 24.10.26 https://m.eds00.ru/0CVLSMIOS
W neanbHbIA TpaHchOpMAaTOD. 27.10.26
IIpousBoacTBO, ITepeaua u

48 p s pea " https://m.edsoo.ru/F142U7UQR
MOTpeOICHUE IIEKTPHUECKOM
SHEPTrUu
DKOJIOTUUECKUE PUCKU TIPH 28.10.26

49 https://m.edsoo.ri/UYDMIDXZW

IMPOU3BOACTBE



https://m.edsoo.ru/4VHII3UMW
https://m.edsoo.ru/OG6JQHTOD
https://m.edsoo.ru/6P4EK01H7
https://m.edsoo.ru/P1FZDISQV
https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/AYQWXESRA
https://m.edsoo.ru/0CVLSMIOS
https://m.edsoo.ru/F142U7UQR
https://m.edsoo.ru/UYDMJDXZW

anektposHepruu. Kynerypa
HCIIOIb30BaHUS
AIEKTPOIHEPIUH B
MMOBCEIHEBHOM KH3HU

50 Pemenue 3amgau 29.10.26 https://m.edsoo.ru/IR5S4QM6F2

51 Pewenne 3anau 30.10.26 https://m.edsoo.ru/7UFPFF3KK
O0600611IeHNE U CUCTEMATHU3AIUS 31.10.26
3HAHUU MO TEME

52 " https://m.edsoo.ru/I6 YYY79EQ

DJIEKTPOMarHUTHHIE

KojeOaHus"
MexaHu4ecKknue BOJIHBI. 31.10.26

53 XapakTepucTUKU https://m.edsoo.ru/OP6YANBXC
MEXaHUYECKUX BOJIH

. 10.11.26 )
54 CBolicTBa MEXAaHUYECKUX BOJIH https://m.eds00.ru/4S5QXKBUX
11.11.26 .

55 3ByK. XapaKTepUCTUKH 3ByKa https://m.edsoo.rt/UEH3ZVKKV
WNHdpa3Byk U yIbTpa3ByK. 12.11.26

56 [llymoBoe 3arpsi3zHeHue https://m.edsoo.ru/24XDNL1P1
OKPYXaIOIIEH Cpebl

57 Pemenue 3amgau 13.11.26 https://m.edsoo.rt/SWQQHEYAJ
DJIEKTPOMArHUTHBIE BOJIHBI. 14.11.26

58 N3nydenue 31eKTpOMarHuTHBIX https://m.edsoo.rt/EHMGUTOBG
BOJIH
DHeprus AMEKTPOMATHUTHBIX 14.11.26

59 P P https://m.edsoo.ru/HOOHGO6VS

BoJiH. CBolicTBa



https://m.edsoo.ru/IR54QM6F2
https://m.edsoo.ru/7UFPFF3KK
https://m.edsoo.ru/I6YYY79E0
https://m.edsoo.ru/0P6YANBXC
https://m.edsoo.ru/4S5QXKBUX
https://m.edsoo.ru/UEH3ZVKKV
https://m.edsoo.ru/24XDNL1P1
https://m.edsoo.ru/SWQQHEYAJ
https://m.edsoo.ru/EHMGUTOBG
https://m.edsoo.ru/HOOHGO6V5

SJICKTPOMArduTHBIX BOJIH

[IIxana 3;1eKTpOMarHUTHBIX 17.11.26
BOJIH. [Ipumenenue
60 https://m.edsoo.ru/RZ8BKEKVL
AIIEKTPOMArHUTHBIX BOJIH B
TEXHHKE U OBITY
[IpuHIIMTIBI paIMOCBS3U U 18.11.26
TeneBuaAeHus. Paguonokarms.
61 DJEKTPOMarHuTHOE https://m.edsoo.ru/7ZKCCHOBNS
3arpsi3HEHUE OKpYyKarolen
cpenbl
KonTponbhas pabota mo teme 19.11.26
62 " P P N https://m.edsoo.ru/NJT16HVEI
Konebanust u BoHbBI
CaeT. 3aKOH MPSIMOJIMHEHMHOTO 20.11.26
63 P https://m.edsoo.rt/KSRDTMZWV
pacnpocTpaHEHHUs CBETa
Pemntenue 3agad Ha 21.11.26
MIPUMEHEHUE 3aKOHa
64 P . https://m.edsoo.ru/3H2YL4R4I
MPSIMOJIMHEHOTO
pacrpocTpaHeHHUs CBETa
Otpaxenue cera. [1nockoe 21.11.26
65 3epkasio. Cepuueckoe https://m.edsoo0.ru/TIX9ZBOSG
3epKajo
[Ipenomnenue cBera. 24.11.26
AOCOIOTHBIN U
OTHOCHUTEIbHBIN MOKa3aTeb
66 npenomienusd. [lomHoe https://m.edsoo.rt/LNCHI3MOR

BHYTPEHHEE OTPAKEHUE.
IIpenenbHbIl yromi MOIHOTO
BHYTPEHHETO OTPAKEHUS



https://m.edsoo.ru/RZ8BKEKVL
https://m.edsoo.ru/7KCCH0BN5
https://m.edsoo.ru/NJT16HVEI
https://m.edsoo.ru/K5RDTMZWV
https://m.edsoo.ru/3H2YL4R4I
https://m.edsoo.ru/TIX9ZBOSG
https://m.edsoo.ru/LNCHJ3M0R

Pemrenue 3agad Ha 25.11.26
MIPUMEHEHNE 3aKOHOB

67 https://m.edso00.ru/C4D3UDGG4
OTPaKEHHUS U MPEITOMIICHUS
CBETa
XoJ ny4den B Ipu3Me. 26.11.26

68 Jucnepcus ceeta. Cl10KHBII https://m.edsoo.ru/HYZWS631.2
cocTaB Oeioro cBera. L{BeT
JInn3sel. PoKycHOE pacCTOSIHUE 27.11.26

69 y P https://m.edsoo.ru/SXWYEXTXM
Y ONTHYECKAsi CUJjla JIMH3BI
[TocTpoenue nzo0pakeHuii B 28.11.26

70 JIMH3aX U UX CUCTEMaX. https://m.eds0o.ru/6SRTDG4V7
YBenuyeHue JTuH3bI
Pemenue 3ana4d Ha nocrpoeHue 28.11.26

71 n300paKeHHIA, TIOITy4aeMBIX C https://m.edsoo.ru/YAGCQPWZX
MTOMOIIIBIO JINH3

01.12.26 )

72 I'ma3 kak onruueckas cucrema https://m.edsoo.rt/OVMKI19EZ
Pemenue 3anau. Ilpenensr 02.12.26

73 IPUMEHUMOCTH https://m.edsoo.rt/OENIDYBRZ
r€OMETPUYECKOUN ONTUKH
CKOpoCTb CBETa U METOJIBI €€ 03.12.26

74 P s https://m.edsoo.ru/UCGBDSEVT
U3MEPEHUS

75 Hucnepcus ceera 04.12.26 https://m.edsoo.ru/1VIJZOF05

05.12.26 )

76 HNuTtepdepenius ceeta https://m.edsoo.ru/ZQB6756KE
KorepeHTHbIE HCTOUHUKH. 05.12.26

77 https://m.edsoo.ru/HIXX3PSWN

VcnoBusa HaOMOAeHUA



https://m.edsoo.ru/C4D3UDGG4
https://m.edsoo.ru/HYZWS63L2
https://m.edsoo.ru/SXWYEXTXM
https://m.edsoo.ru/6SRTDG4V7
https://m.edsoo.ru/YAGCQPWZX
https://m.edsoo.ru/OVMKI19EZ
https://m.edsoo.ru/OENIDYBRZ
https://m.edsoo.ru/UCGBDSEVT
https://m.edsoo.ru/1VIJZOF05
https://m.edsoo.ru/ZQB6756KE
https://m.edsoo.ru/H9XX3P5WN

MAaKCUMYMOB 1 MUHUMYMOB

78 Pentenue 3anau 08.12.26 https://m.edso00.ru/SX9F3FNP3
09.12.26 .

79 [Tpumenenne naTepdepeHun https://m.edsoo.ru/1IISQL6DM

80 Judpakuus ceera 10.12.26 https:/m.edsoo.ru/KPOD2N63D
Judpakmonnas pemeérka. 11.12.26

81 VcnoBue HAOIIOIEHNS TT1aBHBIX https://m.edsoo.ru/V7S3Y95TQ
MaKCHMYyMOB

82 Pentenue 3amau 12.12.26 https://m.edsoo.rw/LI61L.Z3AWE
[TonepedyHOCTH CBETOBBIX BOJIH. 12.12.26

83 https://m.edsoo. s/ TWKIKW3NH
[Tomstpusarus cBera

84 Pemenue 3amau 15.12.26 https://m.edsoo.ru/766EAF7DL

16.12.26 .

85 CBeTOBBIC ABJIICHUS B IPUPOJIC https://m.edsoo.ru/VJWIIR3E8
O0001IeHNE U CHCTEMATH3AINS 17.12.26

86 LEI " " B https://m.edsoo.rw/ZQ1JZTMYC
3HaHu# 110 TeMme "OnrTuka
KourpoasHas pabora 1o Teme 18.12.26

87 P P https://m.edsoo.rt/ WMVMI1ARQU
«Onruka
I'paHnLIBI TPUMEHUMOCTH 19.12.26
KJIACCUYECKOM MEXaHHUKH.

88 https://m.eds00.ru/GT0O85PL4Q
3aKOHBI JIEKTPOIUHAMUKY U
MIPUHITUTT OTHOCUTEILHOCTH
ITocTynaTel criennajgbHOM 19.12.26

89 Y H https://m.eds00.ru/S5VLSW7WK

TCOPHUU OTHOCUTCIIBHOCTHU



https://m.edsoo.ru/SX9F3FNP3
https://m.edsoo.ru/1IISQL6DM
https://m.edsoo.ru/KP0D2N63D
https://m.edsoo.ru/V7S3Y95TQ
https://m.edsoo.ru/LI6LZ3AWE
https://m.edsoo.ru/TWKJKW3NH
https://m.edsoo.ru/766EAF7DL
https://m.edsoo.ru/VJW9IR3E8
https://m.edsoo.ru/ZQ1JZ7MYC
https://m.edsoo.ru/WMVM1ARQU
https://m.edsoo.ru/GT085PL4Q
https://m.edsoo.ru/S5VL5W7WK

[IpocTpaHCcTBEHHO-BpEMEHHOM 22.12.26
uHTepBai. [IpeobpazoBanus
Jlopenua. Ycnosue
MIPUYNHHOCTH.

90 p https://m.edsoo.ru/7ZFTXI1X84
OTHOCUTENBLHOCTD
O/IHOBPEMEHHOCTH.
3ameIeHre BpEMEHH U
COKpAaIICHUE TITUHBI
DHeprusa U UMIYJbC 23.12.26

91 p 2, https://m.edsoo.ru/GPUPD6117
PEIATUBHCTCKON YaCTHIIBI
CBs13b Macchl € 3HEpPruen u 24.12.26

92 HMMITYJIbCOM PEJIATUBUCTCKON https://m.eds0o0.ru/UOCTGTEMG
YaCTHUIIbl. DHEPTHUS ITOKOS
PaBHOBecHOE TEenI0OBOE 25.12.26

93 https://m.edsoo.r/YWVZA9QOH
U3ITy4eHUE

26.12.26 .

94 3akoH cMelennsa Buna https:/m.edsoo.ru/R1JD6DWAM
I'mmoresa M. Ilmanka o 26.12.26

95 https://m.edsoo.ru/RW82CYU89
KkBaHTaX. ®OTOHBI

12.01.27 .

96 OHeprust 1 UMITyJIbc GOTOHA https://m.edsoo.ru/14SLLOJ97
®otoadpdext. OnbiTor A. T 13.01.27

97 CroneroBa. 3aKOHEI https://m.edsoo.ru/NM4VEIDIM
dororddekra
YpaBHeHue DUHIITEIHA 115 14.01.27

98 dororddexra. "Kpachas https://m.eds00.ru/DOQYSU4GM

rpanuma” gorodddexra



https://m.edsoo.ru/7ZFTXIX84
https://m.edsoo.ru/GPUPD61I7
https://m.edsoo.ru/U0C7GTFMG
https://m.edsoo.ru/YWVZA9QOH
https://m.edsoo.ru/R1JD6DWAM
https://m.edsoo.ru/RW82CYU89
https://m.edsoo.ru/14SLLOJ97
https://m.edsoo.ru/NM4VEIDIM
https://m.edsoo.ru/DOQYSU4GM

99

Jasnenne ceera. OnbiTel I1. H.
JleOeneBa

15.01.27

https://m.edsoo.ru/1746VP412

100

BonHOBEIE cBOIICTBA YaCTUIL

16.01.27

https://m.edsoo.ru/UMEW9AOCE

101

Bonner ne bpoins. [{nuna
BOJIHBI Jie bpoilnst u pa3mepsl
o0J1acTy JIOKaJIN3alunu
JBUKYILIEHCS YaCTULIBI

16.01.27

https://m.edsoo.ru/MVA3A30ZQ

102

KopmyckynsipHo-BOJIHOBO#
Jyamu3M

19.01.27

https://m.edso00.ru/2XMBTMSAQ

103

Hudpakmus >1eKTpOHOB Ha
KpHCTauiax

20.01.27

https://m.edsoo.ru/XH242PNOK

104

Crnennduka u3mepeHuii B
Mukpomupe. COOTHOIIECHUS
HEONPEAEIEHHOCTEN
[eiizenbepra

21.01.27

https://m.edsoo.ru/BMLQCWU6S

105

Pemenue rpaduueckux 3agau

22.01.27

https://m.edsoo.ru/D207BTWDJ

106

Pemenne pacu€THbIX 3a1a4

23.01.27

https://m.edsoo.ru/ZUBH25VIJV

107

Konrpomnpnas padora mo
temam: "OcnoBel CTO",
"KopnyckyasipHO-BOJTHOBOM
Jnyanusm"

23.01.27

https://m.edsoo.ru/U4HQ8CZ90

108

ONEBITEL IO UCCIIEIOBAHUIO
crpoeHus atoma. [Inanerapuas
Mozenb atoma Pesepdopaa

26.01.27

https://m.edsoo.ru/SMMRTGFK 1



https://m.edsoo.ru/I746VP412
https://m.edsoo.ru/UMEW9AOCE
https://m.edsoo.ru/MVA3A30ZQ
https://m.edsoo.ru/2XMBTMSAQ
https://m.edsoo.ru/XH242PNOK
https://m.edsoo.ru/BMLQCWU6S
https://m.edsoo.ru/D2O7BTWDJ
https://m.edsoo.ru/ZUBH25VJV
https://m.edsoo.ru/U4HQ8CZ90
https://m.edsoo.ru/8MMRTGFK1

109

[Toctynatel bopa

27.01.27

https://m.edso0o.ru/SWVSSUNRSJ

110

Bunger ciektpos. CriekTp
YPOBHEW SHEPTUU aTOMA
BOZIOpOAA

28.01.27

https://m.edsoo.ru/T6T3FTQ6Y

111

CnoHTaHHOE U BBIHYKICHHOC
HN3IY4YCHUC CBETA

29.01.27

https://m.edsoo.ru/WI9STL. AOOP

112

Jlazep

30.01.27

https://m.edsoo.ru/CAG7KBIQ7

113

Hyxnonnas monens siapa
I'eiizen0Oepra-MBanenko. 3apsin
¥ MaccOBO€ YUCIIO SApa.
HN3otonsl. PagnoakTHBHOCTE

30.01.27

https://m.edsoo.ru/JGIMALCVV

114

3aK0H paIMOAKTHBHOTO
pacnana. CBoiicTBa
MOHM3UPYIOUIETO U3ITYUCHHUS.
Brnusinue pagnoakTMBHOCTH Ha
JKUBBIE OpPTaHU3MBI.
Jo3umerpus

02.02.27

https://m.edsoo0.ru/8QM2PG4J1

115

OHeprus CBsA3U HyKJIOHOB B
anpe. Slnepusie cuibl. Jedext
Macchl sapa. SAnepHbie
peakuuu. SnepHble peakTopsl.
[TpoGuems! ynpaBiisieMoro
TEPMOSIZIEPHOIO CHHTE3A.
DKOJIOTUYECKHUE ACTIEKTHI
pa3BUTHUSA ANEPHOMN JHEPrEeTUKU

03.02.27

https://m.edsoo.ru/YOQ4MRH2H

116

Meroasl peructpauuu u

04.02.27

https://m.edsoo.ru/1IEJHULHDS



https://m.edsoo.ru/SWV5SUN8J
https://m.edsoo.ru/T6T3FTQ6Y
https://m.edsoo.ru/WJ95LAO0P
https://m.edsoo.ru/CAG7KBIQ7
https://m.edsoo.ru/JGJMALCVV
https://m.edsoo.ru/8QM2PG4JI
https://m.edsoo.ru/YOQ4MRH2H
https://m.edsoo.ru/1EJHULHD5

HCCIIEIOBAHUS AJIEMEHTAPHBIX
yactuil. DyH1aMeHTaIbHbIE
B3aNMOJIEUCTBU. baproHsl,
ME30HBI U JICIITOHHI.
IIpencrasnenue o
CrangaptHoil Monenu. KBapk-
TJIFOOHHASI MOJIEIIb AIPOHOB

117

du3uka 3a npeaenaMu
CrannaptHoit monenu. Témuas
MaTepus U TEMHAS SHEPTHSL.
EnuncTBO msznueckoit
KapTUHBI MUpa

05.02.27

https://m.edsoo.ru/A6IWS5SWE47Z

118

Otarbl pa3BUTHS ACTPOHOMUHU.
3HaueHue aCTPOHOMUU

06.02.27

https://m.edsoo0.ru/KG802NRIU

119

IIpuMeHnMOCTb 3aKOHOB
bu3uKH U151 O0BSACHEHUS
MPUPOJIBI KOCMHYECKUX
00BEKTOB. MeToIbI
ACTPOHOMHUYECKHUX
HCCIIeJOBaHUM

06.02.27

https://m.edso0. - w/WIQ1L87R6

120

CoBpeMEHHBIC ONITUYCCKHE
TEJIECKOTIBI, PaJIHOTEICCKOIIBI,
BHeaTMoc(epHast aCTpOHOMUS

08.02.27

https://m.edsoo.rt/KOWWMAJIE

121

Bun 3Bé3aHoro0 HebAa.
Co3Be3nus, ssipkue 3BE3/bl,
IIJIaHETHI, UX BUIUMOC
JBIKCHUC

09.02.27

https://m.edsoo.ru/TNS5SKWOTY



https://m.edsoo.ru/A6IW5WE4Z
https://m.edsoo.ru/KG802NR9U
https://m.edsoo.ru/WIQ1L87R6
https://m.edsoo.ru/K9WWM4JIE
https://m.edsoo.ru/TNS5KWOTY

Comaeunas cucrtema. ComHile. 10.02.27
ConHeyHass aKTUBHOCTb.
122 https://m.edsoo.ruw/UGLWTUXUH
Ucrounuk sneprun CosHua u
3BE3
3BE3 MBI, NX OCHOBHBIC 11.02.27
XapakTepHUCTHKH. JlmarpamMmma
123 " P P . Jluarp https://m.edsoo.ru/IXHH46BIR
CHEKTPaJIbHBIN KJIacc —
CBETUMOCTH"
3Be3/bI IT1aBHOM 12.02.27
124 A https://m.edsoo.rw/IF3TMPIO1
IOCJICIOBATEIIFHOCTH
BuyTpenHee cTpoeHue 3BE3 . 13.02.27
CoBpeMeHHbIE NPECTABICHUS
125 O IIPOUCXOKJICHUH U IBOIIOLIMHU https://m.edsoo0.ru/Y3IMJO6ZTY
CouHna u 3BE311. DTamnbl )KU3HU
3BE3/I
Mneunsiit [IyTe — Hama 13.02.27
I'anaktnka. THUIIBI TaTaKTHK.
126 . https://m.edsoo.ru/PHTIFZRQV
UEpHbie AbIpHI B AIpax
raJlakTUK
Bcenennas. Pacuimpenue 16.02.27
Bcenennoii. 3akon Xao0ua.
127 https://m.edsoo.ri/UCGDOBD7Y
Teopus bosbuioro B3peiBa.
PenukToBoe n3nydeHue
MacriitabHast CTPYKTypa 17.02.27
128 . PYKTYP https://m.edsoo.ru/XTCIKQGX4
Bcenennoii. MerarajgakTuka
Hepeménnsie mpoOieMbl 18.02.27
129 https://m.edsoo.rt/WCAIUBA2Q

ACTPOHOMHHU



https://m.edsoo.ru/UGLWTUXUH
https://m.edsoo.ru/1XHH46BIR
https://m.edsoo.ru/IF3TMPI01
https://m.edsoo.ru/Y3MJO6ZTY
https://m.edsoo.ru/PHTIFZRQV
https://m.edsoo.ru/UCGD0BD7Y
https://m.edsoo.ru/XTCIKQGX4
https://m.edsoo.ru/WCAIUBA2Q

130

OU3NYECKUI TPAKTUKYM I10
Teme "Uccnenosanue
MAarHUTHOTO ITOJIS ITOCTOSHHBIX
maruuToB" uin "MccnemoBanue
CBOWCTB (heppOMarHeTHKOB"
nin "VccnenoBanue neiCTBUS
IMOCTOSHHOT'O MarHuTa Ha
pamKy ¢ TOKOM"

19.02.27

https://m.edsoo.rt/OJIEYJBSH

131

@uU3nYECKHl MPAKTUKYM I10
teme "M3mepenne Cuitbl
Awmmnepa" wim "MU3yuenue
3aBUCUMOCTH CWJIbI AMIIepa OT
cuibl Toka" i "OnpeneneHue
MarHUTHOM MHAYKIIMHU Ha
OCHOBE U3MEPEHUS CUJIbI
Amrnepa"

20.02.27

https://m.edsoo.ru/567ERZSQT

132

Pu3nYeCcKuil MPaKTUKYM 10
teme "HccaemoBanue SBICHUS
ANIEKTPOMATrHUTHON MHAYKIUU"
uin "OnpeneneHne HHIYKITUH
BUXPEBOTO MarHUTHOTO NOJIsA"

20.02.27

https://m.eds00.ru/6041UI80D

133

@U3HYECKHI IPAKTUKYM T10
teMme "HccnenoBanue siBIeHUS
camouHaykiuu'" wim "COopka
MOJIEJIH 2JIEKTPOMAarHUTHOTO
reHeparopa’

24.02.27

https://m.edsoo.ru/FNW63917S

134

OU3NYECKUI TPAKTUKYM I10
teme "M3mepenue nepuojaa

25.02.27

https://m.edsoo.ru/GAXGU69KA



https://m.edsoo.ru/OJIEYJBSH
https://m.edsoo.ru/567ERZSQT
https://m.edsoo.ru/6O41UI80D
https://m.edsoo.ru/FNW639I7S
https://m.edsoo.ru/GAXGU69KA

CcBOOOIHBIX KOJIEOaHMI
HUTSHOTO U TIPY>KUHHOTO
MAasITHUKOB"

135

OU3NYECKUI TPAKTUKYM I10
teme "IIpeoOpa3zoBanue
SHEPTUU B MPYKUHHOM
MasTHHUKE"

26.02.27

https://m.edsoo.ru/SJ3HWUJFI

136

Pu3nyecKuil MPaKTUKYM I10
teme "HccnaenoBanue
IIEPEMEHHOT0 TOKA Yepe3
IIOCJIEI0BATEIILHO
COEIMHEHHBIE KOHAEHCATOD,
KaTyIIKy ¥ pe3ucTop' Wi
"UccnenoBanue pabOThI
HMCTOYHHMKOB CBETA B LIETIH
MEePEMEHHOTro ToKa"

27.02.27

https://m.edsoo.ru/LNOY8MGT9

137

dusznuecKkuil MPakTUKYM 10
teMme "M3yueHne napameTpoB
3BYKOBOI BOJIHBI"

27.02.27

https://m.edsoo.ru/7TER2Y2WQ

138

Pu3nyeckuil NPakKTUKYM I10
TteMe "M3mepeHne nokaszaTeins
MIPEJIOMJIEHUS CTEKJIa" WIn
"TTomyuyenne n300paKeHHS B
CUCTEME U3 IJIOCKOTO 3epKajia
Y JTHH3BI"

02.03.27

https://m.edsoo.ru/PSFJZF82U

139

@uU3HYECKH MPAKTUKYM T10
teme "HccnenoBanue
3aBUCUMOCTH (POKYCHOTO

03.03.27

https://m.eds00.ru/Q0Q2UZIN9



https://m.edsoo.ru/SJ3HWUJFI
https://m.edsoo.ru/LNOY8MGT9
https://m.edsoo.ru/7TER2Y2WQ
https://m.edsoo.ru/PSFJZF82U
https://m.edsoo.ru/Q0Q2UZ8N9

paccTosiHUS OT BeIlIecTBa (Ha
MIpUMEPE KUJIKUX JTUH3)" WK
"N3mepenue GoKyCcHOTO
pacCTOSIHUS PACCEUBAIOIINX
uH3"

140

Pusnyeckuil NPakKTUKYM 110
teme "HaOmonenue
Tudpakuuu, tHTepGHEepeHIuN 1
noJisipu3anuu ceera”

04.03.27

https://m.edsoo.rt/RIEYWY7CM

141

@u3nYeCKUil MPAKTUKYM 110
teMe "OnpeneneHnue UMITyIbca
Y SHEPTUH PEIIITUBUCTCKUX
gacTull (o ¢portorpadusim
TPEKOB 3apsKEHHBIX YaCTHUIL B
MarHuTHOM ToJje)"

05.03.27

https://m.edsoo.ru/OTLRWY3PW

142

OU3NYECKUI TPAKTUKYM I10
Teme "M3MepeHue mocTosHHOM
IInanka Ha ocHOBE
uccnenoBanus Gorordpdexra”
w "Hccnenosanue
3aBHCHMOCTH CHJIbI TOKA Yepe3
CBETOJIMOJ1 OT HaIpsHKeHUs"

06.03.27

https://m.edsoo.ru/Y34AXQNLN

143

@u3nYECKUil MPAKTUKYM I10
teme "HccaenoBanue ciekTpa
pa3peKEHHOTO aTOMAPHOTO
BOJIOPOJIa U U3MEpPEHUE
nocTostHHOM Pumbepra"

06.03.27

https://m.edsoo.ru/8PYJEZYBO

144

OU3NYECKUI TPAKTUKYM I10

09.03.27

https://m.edsoo.ru/C3HISSS5E4



https://m.edsoo.ru/R1EYWY7CM
https://m.edsoo.ru/OTLRWY3PW
https://m.edsoo.ru/Y34AXQNLN
https://m.edsoo.ru/8PYJEZYB0
https://m.edsoo.ru/C3HI5S5E4

TeMme "Uccnenosanue
pagnoakTUBHOTO (PoHA ¢
UCIIOJIb30BaHUEM J103UMeTpa”
niu "M3ydeHne norionieHus
0eTa-JyacTUll aITOMUHAEM"

145

Pusnyeckuil NPakKTUKYM 110
teme "HaOmoneHus 3BE31HOTO
Heba HEBOOPYKEHHBIM IJ1a30M
C UCNOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUN
JUIs OTIPEJIEJIEHUS TTOJI0KEHUS
HeOEeCHBIX 00BEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIE
co3Be3us CeBepHOro
NOJTyIIapHsl U ApKUe 3BE3b1"
i "HabimoieHns B TeNecKor
JlyHsl, u1aHEeT, TYMAHHOCTEN U
3BE3AHBIX CKOILJIEHUH"

10.03.27

https://m.edsoo.ru/PR4K00VZY

146

O0001IeHNe ¥ CUCTEMATU3AIUS
3HaHui. Ponb Gpu3uku u
aACTPOHOMUH B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAJIbHON
1 DTHYECKOH cdepax
JIeSITEILHOCTH YeIoBeKa

11.03.27

https://m.edsoo.ru/XABKPSEJ3

147

O000111eHrEe U CUCTEMATU3ALMS
3HaHui. Ponb 1 MecTo Gpusnku
Y aCTPOHOMUHU B COBPEMEHHOM
Hay4YHOU KapTUHE MHUpa

12.03.27

https://m.eds00.ru/G145HQT3W



https://m.edsoo.ru/PR4K00VZY
https://m.edsoo.ru/XABKPSEJ3
https://m.edsoo.ru/G145HQT3W

148

O00011eHNEe U CUCTEMATU3ALMS
3HaHui. Ponb pusnyeckoi
Teopuu B (OPMUPOBAHUU
NpeJCTaBICHUN O (PU3NIECKOM
KapTHUHE MHUpa, MECTO
¢$u3nUecKoil KapTHHBI MUpPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTABICHUN O MPUPOJIE

13.03.27

https://m.eds00.ri/AOX66XKGX

149

O00011eHNe U CUCTEMATU3ALMS
3gagui o treMe "Kunematuka"

13.03.27

https://m.edsoo.ru/34RK44YVZ

150

O00011eHNEe U CUCTEMATU3ALMS
3gagui mo treMe "Kunematuka"

16.03.27

https://m.edsoo.ru/EOD18QXGW

151

O000111eHNEe U CUCTEMATU3ALMS
3HaHui o teme "/IuHamuka"

17.03.27

https://m.edsoo.ru/VTQF4UOXU

152

O000111eHNEe U CUCTEMATU3ALMS
3gagui mo teMe "CraTthka
TBEpAOro Temna"

18.03.27

https://m.edsoo.ru/ASCPSEJHX

153

O00011eHNe U CUCTEMATU3ALMS
3HaHUH 1o TeMe "3aKOHEI
COXpaHEHHUs B MEXaHHUKe"

19.03.27

https://m.edsoo.ru/7A6P6FWC2

154

O000111eHNEe U CUCTEMATU3ALMS
3HaHuM 1m0 TeMe "OCHOBEI
MOJIEKYJISIPHO-KUHETHUECKOM
teopun"

20.03.27

https://m.edsoo.ru/JRCSWNXDH

155

O00011IeHNE U CUCTEMATU3AIUS
3HAHUH 110 TEME
"Tepmonunamuka. TernoBbie

20.03.27

https://m.edsoo.ru/10P456 WO8



https://m.edsoo.ru/AOX66XKGX
https://m.edsoo.ru/34RK44YVZ
https://m.edsoo.ru/EOD18QXGW
https://m.edsoo.ru/VTQF4UOXU
https://m.edsoo.ru/A5CP8EJHX
https://m.edsoo.ru/7A6P6FWC2
https://m.edsoo.ru/JRCSWNXDH
https://m.edsoo.ru/1OP456WO8

ManInuHe!"

O00011eHre 1 CUCTEMATU3ALMS
3HaHUU 1Mo TeMe "ArperaTHble

156 01.04.27 https://m.eds00.ru/VOTG69RUR
cocTosiHus BemecTsa. Ma3oBele
nepexomanl"
O000111eHrE U CUCTEMATU3 AL

157 3HAHUU 110 TEME 02.04.27 https://m.edsoo.ru/76PSKZVSA
"OnexTpuueckoe noiue"
O060011IeHNE U CUCTEMATU3ALUS

158 3HaHuH 110 TeMe "lIlocTOSHHBIN 03.04.27 https://m.edsoo.ru/86 VR2ZHMRJ
ANEKTPUUECKUHN TOK"
O00011IEHNE U CUCTEMATU3AIUS

159 sHanui 1o teme "Toku B 03.04.27 https://m.edsoo.ru/ESIK 18H3F
pa3iauuHbIX cpegax”
O00011IeHNE U CUCTEMATU3ALUS

160 3HaHUHU 110 TeMe "MaruutHoe 06.04.27 https://m.edsoo.ru/30XOJJYUH
mmose"
PesepBHbIit ypok. O600ICHNE
U cUCTeMaTu3alus 3HaHuH 110

161 " 1 07.04.27 https://m.edsoo.ru/LUNKZI UR7
TeMe "DIIeKTpOMarHuTHas
MHIYyKIUA"
PesepBubIil ypok. O60011eHIE
M CUCTEMAaTHU3alHs 3HAHUM 110

162 " 08.04.27 https://m.edsoo.ru/3FO7TMLKSL
TeMe "MexaHnuecKue
KoJiebanus"
PesepBublil ypok. O000IIEHHE

163 p yp Hl 09.04.27 https://m.edsoo.ru/FM1LEP76S

H CUCTCMaTn3anusa 3HAHUM 110



https://m.edsoo.ru/V0TG69RUR
https://m.edsoo.ru/76P5KZV5A
https://m.edsoo.ru/86VR2HMRJ
https://m.edsoo.ru/ESIK18H3F
https://m.edsoo.ru/30XOJJYUH
https://m.edsoo.ru/LUNKZLUR7
https://m.edsoo.ru/3F07MLKSL
https://m.edsoo.ru/FM1LEP76S

Teme "DJIEeKTpOMArHUTHBIE
KoJjeOaHus"

PesepBHbIil ypok. O6001eHIE
Y CHCTEMAaTH3allus 3HAaHUI 110

164 " 10.04.27 https://m.edsoo.ru/IDEW35XXF
TeMe "MexaHnuecKkue u
AIIEKTPOMArHUTHBIE BOJIHBI"
PesepBHblit ypok. O60011eHNE

165 U cUcTeMaTu3als 3HaHuH 110 10.04.27 https://m.edsoo.r/WILMATIT6
teMme "Ontuka"
PesepBHblit ypok. O6001IeHNE

166 U cUCcTeMaTu3alis 3HaHuH 110 20.04.27 https://m.edsoo.ru/NB6V3ZB81
teme "OcuoBsr CTO"
PesepBHbIit ypok. O6001IeHNE
U cUCTeMaTu3alus 3HaHuH 110

167 " . 21.04.27 https://m.edsoo.ru/3G6FI3FEN
teMme "KopnyckyisipHo-
BOJIHOBOM JTyanu3m"
PesepBHbIil ypok. O60011eHIE

168 U CUCTEMATHU3ALMs 3HAHUH 110 22.04.27 https://m.edsoo.ru/HGF8GQS8AS
TeMme "du3uka aroma"
PesepBubIil ypok. O60011eHIE
U CUCTEMATHU3aLMs 3HAHUH 110

169 " 23.04.27 https://m.edsoo.ru/3RSUU1P8G
teme "duznka aTOMHOTO siApa
Y BJIEMEHTapHBIX YaCTHUIl"
PesepBHbIil ypok. O6001eHIE
M CUCTEMATHU3AlHs 3HAHUH 110

170 24.04.27 https://m.eds00.ru/GQDTDSIRQ

TeMe "DIEMEHTHI
actpouzuxu”



https://m.edsoo.ru/JDEW35XXF
https://m.edsoo.ru/WJLMATIT6
https://m.edsoo.ru/NB6V3ZB81
https://m.edsoo.ru/3G6FJ3FFN
https://m.edsoo.ru/HGF8GQ8A5
https://m.edsoo.ru/3RSUU1P8G
https://m.edsoo.ru/GQDTD8IRQ

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OFPA30OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kox
NpoBePsSIEMOro
pe3yabTarTa

10.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeIHEro 001ero oopa3oBaHusi

JleMOHCTpHpOBaTh Ha MpUMEPAX PoOJib U MecTO (GU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM Hay4HOI KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKHU
Y TEXHOJIOTUM, B MPAKTUUECKOU EATETbHOCTH JIFOIeH

10.2

YuuThIBaTh TPaHUIBI TPUMEHEHUS HW3YYEHHBIX (U3UYECKUX MOJEICH:
MaTepuagbHas TOYKa, MHepLualbHas cucTeMa OTCYETa, adCOIOTHO TBEPAOE
TEJO, WCANIbHBIN ra3; MOAEIU CTPOCHUS ra3oB, KUAKOCTEH U TBEPIBIX Te,
TOUYCYHBIN AIIEKTPUUECKUI 3aps]l — PH pelIeHnH (PU3HUECKUX 3a7a4

10.3

Pacno3naBate ¢uznveckue sBIeHUS (TIPOLECCHI) M OOBACHATH UX HA OCHOBE
3aKOHOB ~MEXaHUKH, MOJIEKYJISIPHO-KUHETUUYECKOH TEOpUU  CTPOCHUs
BEIIECTBA M DJEKTPOAMHAMHMKH: PaBHOMEPHOE M PaBHOYCKOPEHHOE
NOpSMOJIMHEHHOE JIBUXKEHHE, CBOOOJHOE MaJeHHE Telsl, MABHIKEHHE I10
OKpPY>KHOCTH, HMHEpLHMs, B3auMmojeiictBue Tei; auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE KHUJKOCTeH M TBEPABIX TeJ, U3MEHEHHE 00b&Ma Tel
Opyd HarpeBaHuM (OXJIQXKJIEHHM), TEIJIOBOE paBHOBECHE, HCIAPEHUE,
KOHJICHCAllWs, IUIaBJICHUE, KPUCTAJUIM3ALMsl, KUIIEHUE, BIAXXHOCTh BO3/1yXa,
MOBBILICHHUE J1aBJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b
MeXJy IapaMeTpaMH COCTOSIHMS ra3a B M30Ipolieccax; dJIEKTPU3alus Tell,
B3aUMO/ICHCTBUE 3aPsAI0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBIKEHUE, UCTOIb3Ys (DU3HUECKHUE BEIUYHHBIL:
KOOpJIMHATA, MYTh, MEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tea, CUia,
UMIYJbC Tella, KWHETUYECKas OSHEpPrus, NOTCHIUAIbHAS OJHEPTus,
MEXaHW4YecKass paboTa, MeXaHW4YecKas MOIIHOCTh, TIPH OIHCAHUU
MPABWJIBHO TPAKTOBATh (YM3MUYECKUN CMBICT UCTOIB3YEMBIX BEIUYHH, HX
0003HaUYCHHUSI W EIUHUIIBI, HaXOAUTh (DOPMYIIBI, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYIO BETUYMHY C IPYTUMHU BeTHYNHAMU

10.5

OnuceiBaTh U3yYEHHbIE TEIUIOBbIE CBOICTBA TE€l W TEIJIOBBIE SIBICHUS,
UCHOJNB3YS (PU3MUECKHE BEIMYMHBL: JaBJICHUE rasa, TeMIeparypa, CpeaHss
KUHETUYecKas SHEeprus Xa0TUYECKOTO JIBUKECHUSI MOJIEKYI,
CPEIHEKBAJIpaTU4YHAsI  CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTpEHHSIs JHeprus, paboTa raza, kod(pQHUIMEHT MOJIE3HOTO EHCTBUS
TEIUIOBOTO JABHUTraTelsl; IPU OMMCAHUM MPAaBUIBHO TPAKTOBATH (PU3NUECKUN
CMBICJI UCIIOJIb3YEMbIX BEJIMYUH, UX OOO3HAYEHMs U €IMHHUIBI, HAXOJIUTh
(dopMyIIbl, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEIUYMHY C APYTUMH
BEJIMYHMHAM

10.6

OmnuceiBaTh HN3YYUCHHBIC QJICKTPHUYCCKUC CBOMCTBaA BCIICCTBA nu
SJICKTPUYICCKUC SBJICHUA (npoueccm), HCIOJIb3YyA (I)I/IBI/I‘IGCKI/IC BCJIIMYHHBI:




AIIEKTPUYECKUI 3apsl, JJIEKTPUYECKOE II0Jie, HaNpsLDKEHHOCTh IMOJIf,
MOTEHLKAJ, Pa3HOCTh MOTEHINAIOB; MPU OMHCAHUU MPAaBUIBLHO TPAKTOBATh
(bu3NYECKU CMBICIT UCTIONIb3yEeMbIX BEIMYUH, UX 0003HAUCHUS U €AUHMUIIBI;
yKa3bIlBaTh (DOPMYJIbI, CBS3BIBAIOIIME JaHHYIO (DU3MUECKYIO BEIUYUHY C
JIPYTUMH BETUYHHAMHU

10.7

AHAJIU3UPOBATH (1)I/ISI/I‘I€CKI/IG MMpoUCCChbl U ABJICHUSA, UCIIOJIB3YyS (1)I/ISI/I‘I€CKI/IG
3aKOHbl M TPUHIUIIBL: 3aKOH BceMHupHOro tsarorenus, I, II u Il 3akonsl
HploTOHA, 3aKOH COXpaHEHUs MEXaHUYECKOH SHEpIruu, 3aKOH COXPAHEHUs
UMITyJ1bCa, TNPUHLMII CYNEPHO3ULMM CWI, TNPUHIMI  PABHONPABUSL
MHEPLHAIBHBIX CUCTEM OTCYETA; MOJEKYJISIPHO-KMHETUYECKYIO TEOPHIO
CTPOEHMS BEILECTBA, IAa30BbIE 3aKOHBI, CBSI3b CPEAHEH KHUHETHYECKOU
SHEPrUM TEIUIOBOTO JIBUKEHHUS MOJIEKYJ C aOCONIOTHOM TeMIlepaTypou,
HCpBLIfI 3aKOH TCPMOAMHAMHKHU, 3aKOH COXpPAHCHUA BJIICKTPUYCCKOI'O
3apsna, 3akoH KysoHa; mpu 3TOM pasiauyarh CIOBECHYIO (OPMYJIUPOBKY
3aKOHa, €r0 MaTEMaTHYeCKOEe BBIPAKEHUE M YCIIOBUS (FpaHHULbI, 00JacTH)
IPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE TNPUHUUIBI JEHUCTBUS MAallUMH, NOpUOOpOB U
TEXHUYECKUX  yCTPOMCTB; pa3nuyaTh yCIOBUS UX  0O€30IacHOro
HCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBIMONHATE IKCHEPUMEHTHI MO HCCIEAOBAaHUI0 (DU3MUECKHUX SBICHHUHA U
MponecCcoB € UCIOJb30BAHUCM TIPSAMBIX U KOCBCHHBIX H3M€peHHI>'I; IIpu 5TOM
dbopmynpoBath npobiemy (3agady) ¥ TUIIOTE3y YIEOHOTO IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 00OPYIOBaHHUS, MPOBOIUTE OTIBIT
1 GOpMYJINPOBATH BBIBOJIBI

10.10

OcyuiecTBasATh NpsIMble M KOCBEHHbIE M3MEpeHUs (DPU3NYECKHX BEIUYUH;
OpU 3TOM BBIOMpATh ONTUMAIBHBIA CHOCOO0 HM3MEpPEHHs] U HCIOJIb30BaTh
WU3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

10.11

HccnemoBaTh  3aBHCHMOCTH  MEXIY (U3WYECKUMH  BEJIMYMHAMH  C
UCIIONB30BAaHUEM TPSAMBIX H3MEpPEHUH; TpU OTOM KOHCTPYHUPOBAThH
YCTaHOBKY, (DUKCHpOBaTh  pe3yJbTaThl  TOJYyYEHHOW  3aBUCUMOCTHU
buU3MYECKUX BENIWYUH B BUAEC TAOMWIl W TpauKOB, AeJIaTh BBIBOIBI IO
pe3ybTaTaM UCCIICIOBAHHUS

10.12

Cobumoath paBuiia 0€30MaCHOTO TPYAa MPHU MPOBEICHUH HCCIICIOBAHUI B
paMKax y4eOHOTro IKCIEPUMEHTa, Y4eOHO-HCCIIeI0BATEIbCKON M MTPOSKTHOU
NESITETPHOCTH € HCIOJB30BAHMEM  HM3MCPUTCIBHBIX  YCTPOMCTB U
1ab0paTopHOTO 000PYAOBAHUS

10.13

Pemate pacu€THBle 3a7auud C SBHO 3aJaHHON (U3HYECKOW MOJICTIbIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPUHIIUIBI; HA OCHOBE aHAJIM3a YCIOBUS
3a/1la4il BBIOUPATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3NUECKHE BEIUYMHBI
U QopMyInbl, HEOOXOAMMBIE NN €€ pelIeHUs, MPOBOJUTH pPacuéThl W
OIICHUBATh PEAIbHOCTh MOJYYCHHOTO 3HAYCHHS (PHU3NIECKON BETHUNHBI

10.14

PemraTs Ka4C€CTBCHHBIC 3aJa4u: BbBICTPAUBATDH JJOTHYECKH
HCIIPOTHUBOPCUUBYIO ILCIIOYKY paccy;meHm"I C OHOpOfI Ha HU3Y4YCHHBIC




3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘ICCKI/I€ SIBJICHUS

10.15

Hcnonb3oBaTh  MpU  peIlIeHUH  y4yeOHBIX  3aJad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJIOTUM s TIOHUCKA, CTPYKTYPHPOBAHUS,
UHTEPIPETALlMY U TPEACTABICHUS YyUyeOHOW W HAy4HO-TIONYJISIpHOU
UHPOpPMALIMK, TOJYYCHHON U3 pa3IMYHBIX HWCTOYHUKOB; KPUTHUECKU
aHAIM3UPOBATh MOJIy4YaeMyto HH(OpMaLIHIO

10.16

[TpuBOANTE MpUMEPHI BKJIaJJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAayKH, OOBSCHEHHE TIPOLIECCOB OKPYKAIOUIETO MHUpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHH

10.17

Hcnonb30BaTh TeOpeTHYECKHE 3HAHUS MO (pU3MKe B MOBCEAHEBHOM JKU3HU
uis  obecriedeHuss Oe30macHOCTH Tpu  oOpalleHuu ¢ npubopamu
TEXHUYECKUMHU YCTPOICTBaMH, JUIsI COXpPAHEHUS 370POBbS M COOIIOACHUS
HOPM DKOJIOTHYECKOTO MOBEJCHMSI B OKPYIKaIOLIEN cpesie

10.18

PaGoTate B rpynme C BBINOJIHEHUEM pPAa3JIMYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYIMIIBI, PAIIMOHAIBLHO PACHpPECIsATh O0SI3aHHOCTH U
IUTAHUPOBATh JEATENIbHOCTh B HECTaHAAPTHBIX CUTYyalMsIX, aJIeKBaTHO
OIICHMBATh BKJAJ KaXIOTO W3 YYAaCTHUKOB TPYMIBI B pEIICHUE
paccMaTpuBaeMoit mpooIeMbl

11 KIIACC

Kon
NMpPoBePsSieMOro
pe3yabTarTa

11.1

IIpoBepsieMmble MpeAMeTHBIE pPe3y/IbTAThl OCBOCHHSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeIHero o01ero oopasoBanusi

JleMoHCTpHpOBaTh Ha MpPUMEPAX POJIb U MeCTO (U3UKU B (GOPMUPOBAHUU
COBPEMEHHOU Hay4HOIl KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKU
U TEXHOJIOTUH, B MPAKTUYECKON NEATENBHOCTH IIOJEH, LEJIO0CTHOCTh U
€IMHCTBO (PM3UUYECKOI KapTUHBI MUpa

11.2

YuuTbiBaTh TpaHULBI NPUMEHEHUS H3YyUYEHHBIX (PU3MUYECKUX MOJeIeH:
TOYEYHBIN DJIEKTPUYECKUM 3apsf, sANepHas MOJEIb aToMa, HYKJIOHHAas
MO/JI€JIb aTOMHOT'0 si/ipa IPH peleHUH (PU3NYECKUX 3a/1ad

11.3

Pacno3naBate ¢uznueckue siBaeHUs (POLECCH) M OOBACHATH UX HA OCHOBE
3aKOHOB  JJICKTPOJUHAMUKH W KBAaHTOBOM (PHM3HMKH: 3JEKTpUYecKas
POBOJMMOCTh, TEIUIOBOE, CBETOBOE, XHMHUYECKOE, MAarHUTHOE JCHUCTBUS
TOKa, B3aUMOJICHICTBHE MAarHUTOB, 3JIEKTPOMAarHUTHasl UHAYKLUS, eiicTBHe
MarHUTHOTO IIOJsl HAa MPOBOJAHUK C TOKOM M JBWKYILUMHCS 3apsn,
3JIEKTPOMAarHuTHbIE KoJIeOaHus u BOJIHBI, OpsSMOJIMHEHHOe
pacrpoCcTpaHEeHHE CBETa, OTPAXKEHHE, MpeOMIIeHHe, HWHTepPepeHIns,
Iudpakius U MOJIsIpU3alys CBETa, AUCIEPCUsl CBETa, (OTOIEKTPUUESCKUN
apdekr (poroaddexT), cBeTOBOE NaBiICHHE, BOSHUKHOBCHHE JIMHEHYATOTO
CIeKTpa  aroMa  BOJOpOJA,  €CTeCTBEHHas W  HCKYCCTBEHHas




PAANOAaKTUBHOCTD

11.4

OnuceiBaTh W3YYCHHBIE CBOMCTBA BEIIECTBA (DIEKTPHUECKHUE, MarHUTHBIC,
ONTUYECKUE, DIEKTPUUECKYI0 IPOBOAUMOCTh pA3JIMYHBIX Cped) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IPOIECCHI), HCIONB3YS  (PU3UUECKUE
BCIIMYHNHBI: BJICKTpI/I‘ICCKI/II\/'I 3apsana, Cujia ToOKa, SJICKTPUICCKOC HAIIPSIKCHUC,
ANEKTPUYECKOE COIMPOTHUBIICHHE, pPa3HOCTh moTeHImanoB, JDJIC, paborta
TOKa, WHIYKIHMS MarHUTHOTO ToJs, cuia Awmmepa, cuna JlopeHia,
UHIYKTUBHOCTh KATYIIKH, SHEPTHS JICKTPUYECKOTO M MAarHUTHOTO IIOJICH,
NEpUOJT U YacToTa KOJICOAHWH B KoyeOaTeIbHOM KOHTYpE, 3apsl U CHIia
TOKa B TPOIECCe TapMOHUYECKHX JJIEKTPOMArHUTHBIX KOJIeOaHUH,
(GOKyCHOE pacCTOSHHE U ONTHUYeCKas cujla JMH3bI; NP ONUCAHUU
MMPpaBUJIbBHO TPAKTOBATb (1)I/I3I/I‘ICCKI/II‘/1 CMBICJI HUCIIOJIB3YCMbIX BCJIIMYHUH, HUX
0003Ha4YEeHMsI U EAUHMIIBI; YKa3blBaTb (POPMYJIbl, CBS3BIBAIOLIUE JIAHHYIO
(GU3NYECKYIO BEIMYUHY C APYTUMU BEIMUYUHAMU

11.5

OnuchiBaTh M3y4YECHHBbIE KBAHTOBBIC SBJICHHUS W MPOLECCHl, HCHOJIb3YS
bu3nYeCcCKre BEIMYUHBL: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JUTMHA BOJIHBI
U YacToTa CBETa, DHEPrusi M MMITyJbC (OTOHA, TEPHOJ IMOIypacnana,
SHEPTUs CBS3M ATOMHBIX SJI€p; MPU ONMUCAHWU TPABWIBHO TPAKTOBATH
(U3UYECKUN CMBICT UCTIOIB3YEMbIX BETUYMH, UX 0003HAUYCHUS U €IUHHUIIBI;
yKa3blBaTh (DPOPMYJIbl, CBS3bIBAIOIIME JIAHHYIO (DU3MUECKYIO BEIMYUHY C
JPYTMMH BETMYMHAMU, BBIUUCIIATH 3HaUeHHE (PU3UYECKOM BETNYMHbI

11.6

AHanu3upoBaTh (U3NYECKHUE MTPOLECCHI U SBICHUS, UCIIONB3YS (U3NIECKHE
3aKOHBl W NpPUHLMIBL 3akoH OMa, 3aKOHbI IIOCJEI0BAaTENbHOIO U
NapajuIeIbHOTO COEIMHEHUSI MPOBOIHUKOB, 3akoH J[xoyns — Jlenna, 3akoH
ANEKTPOMArHUTHOM WMHAYKIMH, 3aKOH MPSIMOJIMHEWHOTO pacIpOoCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPEJIOMIICHUSI CBETA, YpaBHEHUE
OiiHmreitna i ¢oTtodddexra, 3aKOH COXpaHEHUs DJHEPrHH, 3aKOH
COXPAaHEHHUs MMITYJIbCa, 3aKOH COXPAHEHUs DJIEKTPUUECKOIO 3apsla, 3aKOH
COXpaHEHHs MacCOBOI'O 4uCIa, MOCTyjnarsl bopa, 3aKOH pagMOaKTHBHOIO
pacmaza; MpU ITOM pa3iIuyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOEe  BBIpaXEGHWE MW yCJIOBUS  (TpaHHIBI,  00JacTn)
MIPUMEHUMOCTHU

11.7

OnpenensaT HamnpaBiI€HUE BEKTOpa MHAYKIUM MAarHUTHOIO  IOJA
IIPOBOJHMKA C TOKOM, cuiibl Amnepa u cuiibl Jlopenna

11.8

CTpouTh M ONHCHIBATH H300PAKEHHE, CO3/aBAEMOE IIJIOCKHUM 3EPKajoM,
TOHKOH JIMH30H

11.9

Brimonaare OKCIICPUMCHTBI I10 HCCICAOBAHUIO (1)I/I3I/I‘-ICCKI/IX SIBJIEHUU U
MMponeCcCOB C UCITOJB30BAHUEM ITPSAMBIX U KOCBCHHBIX I/I3MCpCHI/II\/’I; IIpu 5TOM
dbopmynupoBaTh podieMy (3a7ady) U THIOTE3y YU4eOHOTO HKCIIEPUMEHTA,
cOOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOTO 000pYyIOBaHUS, IPOBOIUTH OIBIT
U GOpPMYJIUPOBATH BHIBOJIBI

11.10

OcymiecTBiIsATh TpsSIMbIE M KOCBEHHBIE M3MEpEHUs (DPU3UYECKHX BEIHYWH;
IpUA 3TOM BBIOMPATh ONTUMAIBHBIA CIOCOO0 HM3MEpPEHHs] W HCIIOJIB30BaTh




W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHHUN

11.11

HccnenoBaTh 3aBHCUMOCTH (PU3UYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpSMBIX U3MEPEHUi; PU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHPOBATh
pe3yabTaThl TONYYEHHOW 3aBHCUMOCTH (M3WYECKHX BEIWYMH B BUJE
TaOJHI U TPaHKOB, AETaTh BHIBOABI 10 PE3yJIbTaTaM UCCIIETOBAHUS

11.12

CoOmoaTh npaBuiia 0€30MacHOTO TPyAa MPU IMPOBEACHUH HCCIICOBaHUI B
paMKax y4eOHOTo SKCIIEpUMEHTa, Y4eOHO-HUCCIIeI0BATEIILCKOW M MTPOSKTHON
JACATCIIbPHOCTHU C HUCIIOJIB30BaHUEM HU3MCPUTCIIbHBIX YCTPOﬁCTB n
71a00paTOPHOTO 000PYTOBAHHS

11.13

Pemate pacu€THBIC 3aMaud ¢ SIBHO 3aJaHHON (U3MYECKOW MOJICTIbIO,
UCTIONB3YS (U3NYECKUE 3aKOHBI M MPUHIIUIBI; HA OCHOBE aHAIM3a YCIOBUS
3a/la4l BBIOUPATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3NUECKHE BEIUIMHBI
U QopMyIbl, HEOOXOAMMBIE NSl €€ pEelIeHUs, MPOBOJUTH PacuEThl W
OIICHUBATH PEATbHOCTh IMOJIYICHHOTO 3HAYCHHS (PHU3UIECKON BETHUNHBI

11.14

Pemats Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOTN4YC€CKHU
HCIIPOTHUBOPCUYUBYIO ILCIIOYKY paCCY)K,[[CHI/Iﬁ C OHOpOfI Ha HW3Y4YCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘-ICCKI/IG SBJICHUA

11.15

Hcnonp3oBaTh  mpu  pemieHMH  y4eOHBIX  33Jad  COBpPEMEHHbIE
UHGOPMAILlMOHHbIE  TEXHOJOTHMH  JUIi  TIOUCKA, CTPYKTYpUPOBaHUSA,
UHTEpIpETallud U TPEACTaBICHUS Yy4yeOHOW U HAy4HO-TIOMYJISPHOU
uHbOpMaIlMK, TONYYCHHOH W3 pa3IUYHBIX HCTOYHUKOB; KPUTHYECKU
AHAIM3UPOBATH MOTY4YaeMyt0 HH()OPMAIIHIO

11.16

OOBSACHATh MPUHIMNBI JEHCTBUS MaIlIUH, NPUOOPOB U TEXHHUYECKHX
YCTPOICTB; pa3nuyaTh YCIOBUS UX O€30MacHOr0 UCMOJIb30BAaHUS B
MOBCEIHEBHOM JKU3HU

11.17

[TpuBOAXTE IPUMEPHI BKJIAJ]a POCCUHCKUX U 3apYOCIKHBIX YIEHBIX-(PU3UKOB
B pa3BUTHE HAyKd, B OOBACHEHUE MPOLECCOB OKPYKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTUN

11.18

Hcnonp3oBaTh TCOPCTUUCCKHUEC 3HAHUS T10 (1)I/I3I/IKG B HOBCGI[HGBHOﬁ KHU3HHU
s obecriedeHrss 0€30macCHOCTH Tpu  oOpalieHun ¢ mpubopamMu u
TEXHUYECKHMHU YCTPOMCTBAMH, IJISI COXPAHCHHUS 30POBbS U COOJFOJICHHUS
HOPM 9KOJIOTUYECKOT0 TOBEJICHUS B OKPY Karomen cpere

11.19

PaGorate B Tpymme C BBIMOJIHEHWEM pA3JIUYHBIX COIUAIBHBIX POJIEH,
TUTAHUPOBATh PabOTy TPYIIBI, PAIIMOHAIBHO PACIpeIesaTh 00S3aHHOCTH U
MJIAaHUPOBATh JCATCIBbHOCTH B HCCTAHAAPTHBIX CUTyalUsaAX, aJCKBATHO
OLCHMBATb BKJIaJd KaXJI0ro H3 YYAaCTHHKOB TIpPyHIibl B PCHICHUC
paccMaTpuBaeMoi mpoOIeMbl




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KUIACC

Kon Kox nposepsiemoro

pasaejia 3JEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUA

OU3NKA 1 METOABI HAYYHOI'O ITO3HAHUW A

1.1

®usznka — Hayka o npupone. Hayunele meTonbI
MIO3HaHMS OKpy’Karolero Mupa. Ponb skcniepumenTa
U TEOpuu B IIpolecce IO3HAHUSA IPHUPOJBIL.
DKCIepuMeHT B (pU3UKe

1.2

MopnennpoBanue ¢uznyeckux  SBJICHUM u
npoueccoB. Hayunbele runoressl. ®usnueckue
3aKOHBI M Teopuu. I'paHuMIBl TPUMEHMMOCTH
¢u3ndeckux 3akoHOB. [IpuHIMII COOTBETCTBHSL.
Pore u wMecto ¢usuku B (popMupOBaHUH
COBPEMEHHOM  HAy4YHOM  KApTUHBI  MUpa, B
IIPaKTUYECKOU JNEATEIbHOCTH JIIOIEH

MEXAHHWKA

KMHEMATHUKA

2.1.1

Mexannueckoe — nBwkeHue.  OTHOCUTENBHOCTH
MexaHuueckoro JaBmxkeHus. Cucrema oTcuéra.
Tpaexropus

[lepemerienue, CcKOpocTh (CpedHsisi  CKOPOCTb,
MT'HOBEHHAsl CKOPOCTh) U YCKOPEHHE MaTepHaIbHOMN
TOYKH, UX TPOEKIUU Ha OCU CHUCTEMBI KOOPAMHAT.
CrnosxeHue nepeMeleHnii U CI0KeHHe CKOPOCTei

2.1

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE
nBrkeHue. ['paduku 3aBUCUMOCTH  KOOpAMHAT,
CKOPOCTH, YCKOpPEHHUS, IIyTH H IEepEeMELICHUS
MaTEepHUaIbHON TOUKH OT BPEMEHU

CBoOogHoe majienne. Y CKopeHue CBOOOTHOTO
HagcHUS

2.15

Kpusonuneiinoe JBUKCHHUE. PaBHOMEpHOE
JBHXXCHHUC MaTepHaHLHOFI TOYKHU IO OKPY’KHOCTH.
VYrioBas CcKOpOCTb, JUHEHHAsA CKOPOCTh. llepuon u
yacToTa. LleHTpocTpeMUTENBHOE YCKOPEHHE

2.1.6

Texauueckue YCTpOﬁCTBaZ CIIMAOMETP, ABUKCHHC
CHapsA 0B, HCIIHBIC U pCMCHHBIC IICpCAadn

[TpakTueckue paboTel. M3mepeHne MrHOBEHHOM
ckopocTH. HMccnenoBaHne COOTHOIIEHUS MEXITY




My TSIMU, PO ICHHBIMU TEJI0M 3a
MIOCJIEIOBATEIbHBIE PABHBIE MPOMEXKYTKH BPEMEHU
IIpU PABHOYCKOPEHHOM JIBMKEHUU C HAYaJIbHOU
CKOpPOCTbIO, paBHOW HyN0. W3yueHue ABMKEHUS
LIapUKa B BA3KOW XUAKOCTU. M3yueHue IBHXKEHUS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

2.2

JUHAMUKA

2.2.1

IIpunnun orHocutensHocTH ['anmunes. Ilepsbiid
3ak0H HprotoHa. lHepruanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHiun cynepno3uiuu cuil

223

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HpIOTOHA 11 MaTepHaIbHBIX TOUEK

224

3akoH BCeMHUpHOTO TiAroreHus. Cuna TSHKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuiia TpeHUsS
CKOJIbKEHUSI U cuiia TpeHus nokosd. KoapounueHt
Tperust. Cuiia CONpOTUBICHUS MPU JBUKEHUH Tela
B )KMJIKOCTH WJIU ra3e

2.2.7

HOCTyHaTCHBHOe n BpamaTCJIbHOC ABHUKCHUC
a0CoOJIIOTHO TBEPJOTO TEJa

2.2.8

MOMEHT CHJIbBI OTHOCHUTEJIBHO OCH BpaIllCHHUS.
[1;meyo cunbl. YcnoBus paBHOBECUS TBEPAOTO TeEja B
HUCoO

229

TexHuuecKkre ycTporuCTBa: MOAIIUITHUKH, JBUKECHUE
HMCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[TpakTudeckrie paboThl. M3yueHue  JBUKCHUS
Opycka Mo HaKJIOHHOM IUIOCKOCTH MOJ AEHCTBHEM
HECKOJBKUX cHil. MccienoBaHue 3aBHCUMOCTH CHIT
YOPYTOCTH, BO3HHUKAOIUX B JehopMUpyeMoit
MpYyXUHE W PE3UMHOBOM 00pasiie, OT BEIMYUHBI UX
nedopmanuu. MccrnenoBanue yciaoBHUNI paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

2.3

3AKOHBI COXPAHEHNA B MEXAHUKE

2.3.1

Nmmynsc MaTepuajibHOM  TOYKH, CHUCTEMBI
MaTepHUalbHBIX TOYEK. MIMITyJIbC CUIIBI M U3MEHEHUE
HMITYyJIbCa TeJla

232

3akoH coxpaHenus uMmiyibca B MCO. PeaktuBHOE
JIBUKECHHE

233

PabGora cunel




234

MOoOIIHOCTh CHJIBI

235

Kunerndeckass »Hepruss MaTepUaIbHOW TOYKH.
TeopemMao KMHETUYECKOU dSHEPIUU

2.3.6

[TorennmansHas sHeprus. [loTeHIManbHass >HEPTrUst
YIPYro nehopMUpPOBaHHOM TIPY>KUHBI.
[ToTeHuuanpHas SHEPTHUS Tela BOJIMU3H MOBEPXHOCTH
Semian

2.3.7

IloTeHnmanbHBIe ¥ HENOTCHUHMAIbHEIC CHIIBI. CBS3b
pa6OTBI HCIIOTCHIUAJIBHBIX CHJI C HW3MECHCHHEM
MEXaHUYeCKOM OQHCPIruM CHUCTCMBI TCII. 3akoH
COXpPAaHCHUA MEXaHU4YECKOH SHEPTUn

2.3.8

VYpyrue u Heynpyrue CTOJIKHOBEHUS

239

TexHudeckue  yCTpPOMCTBA:  JABUKCHUE  PAKeT,
BOJOMET, KOIIEp, IPYKUHHBIN [TUCTOJIET

2.3.10

[TpaxkTrueckue padboTel. 3ydeHne cBsI3u CKOpoCcTen
Tel TMpU Heymnpyrom ynape. MccnemoBaHue CBS3U
paboThl CcHUIBI C UW3MEHEHHEM MEXaHH4YeCKOM
SHEPruu Teja

MOJIEKYJISIPHASA ®U3MKA U TEPMOJIMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHU

3.1.1

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TeopuHu. BpOyHOBCKOE JBUIKEHHE.
Huddys3usa. Xapakrep ABMKESHUS U B3aUMOJCHCTBUS
YacCTHUIl BEUIECTBA

Mopenu CTpoeHUs Ta30B, XUIKOCTEH M TBEPIBIX
Tedl U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE
3THUX MOJEIEH

3.1.3

Macca MOJIEKYJI. Komungectso BEILIECTBA.
[TocrossuHass ABoraapo

3.14

TemmoBoe  paBHOBecue. Temmeparypa u €€
usmepenue. lllkana remneparyp Llenbcus

Monens wuaeanbHoro raza. OCHOBHOE ypaBHEHHE
MOJICKYJISPHO-KUHETUYECKOW TEOPUU HJIeaTLHOTO
rasa

AOcomroTHasi Temmeparypa Kak Mepa CpeaHeu
KHHETHIECKOU SHEPIrun TCIIJIOBOI'O ABHUXKCHUSA
yactul] rasza. [llkana remneparyp KenpBuna

3.1.7

VpaBuenne Knaneiipona — MengeneeBa. 3akoH
JanbToHa

3.1.8

I'a30BBIC 3aKOHBI. I/ISOHpOHCCCH B MACAJIBHOM I'a3€ C
MNOCTOAHHBIM KOJMYCCTBOM BCHIECCTBA: H30TCpMa,




n30xopa, n3odapa

3.1.9

TexHUYECKHE YCTPOUCTBA: TEPMOMETP, bapomeTp

3.1.10

[TpakTueckue padoTsl. MI3mepeHne maccsl Bo3ayxa
B KjaccHOM koMHare. VMcciiegoBanne 3aBHCHMOCTH
MEXJy TMapaMeTpaMy COCTOSIHUS Pa3peKEHHOIrO
rasa

3.2

OCHOBbI TEPMOIMHAMUKA

3.2.1

TepmonuHamuueckas CHUCTEMA. Bnytpennsis
SHEPTUsl TEPMOJANHAMHUYECKON CUCTEMBI U CHOCOOBI
€€ U3MEHEeHUS

322

KonunuectBo Ttemnorel u  pabGoTta. BuyTpeHH:ss
SHEPrusi OJJHOATOMHOTO UAEATBFHOTO ra3a

323

Bunanr TeIUIoTNepeIavuu: TETJIONPOBOAHOCTb,
KOHBEKIISA, W3IydeHue. TemioéMKocTh  Tena.
VneapHas  TEIUIOEMKOCTL  BemliecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI P TEIIonepeave

324

IlepBbii 3aKkOH TepMOAMHAMUKHU. IIpumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K H30IIPOLECCaM.
['padmyeckas nuHTepnperanus paboThl ra3a

325

Tenmnosrwie MAaIIIUHBI. [TpunIUIIBEL JIEeUCTBUSA
TerioBbIX MamuH. [IpeoOpa3oBanust SHEpPruu B
TEIUIOBBIX MammHax. KodpGUIueHT MoJIe3HOTO
nevicteus (nanee — KI1J1) trermoBoit Mmammuel. [y
Kapno u ero KII/]

3.2.6

Bropoii 3akon TtepmomuHamuku. HeoOpatumocTh
MpOLECCOB B MNpuUpoae. TeIuioBbIE JBUTATENM.
DKOJIOTHYECKUE TTPOOIEMBbI TEIITIOIHEPTETUKU

3.2.7

Texnuueckue YCTpOﬁCTBaZ ABUIAaTCJIb BHYTPCHHCTO
CropaHuys, OBITOBOI XOJOOUJIBHUK, KOHAUIIUOHCD

3.2.8

[IpakTnueckue pabotel. M3mepenue ynenbHOM
TEMJI0EMKOCTH

33

AT'PET'ATHBIE CO

CTOAHMA BEIHECBA. ®A30BBIE ITEPEXO/1bI

3.3.1

[TapooOpa3zoBanue u kouaeHcauus. Vcnmapenue u
KUIIEHUE. YJenbHasg TemioTa mnapooOpa3oBaHUs.
3aBUCUMOCTh TEeMIEepPaTypPhl KUTICHUS OT TaBICHUS

332

AOCONIOTHAS U OTHOCUTENIbHAS BJIAXXHOCTH BO3TyXa.
Haceimennslii nap

333

Teépnoe Ttemo. Kpucrammmueckue u amopdHbie
Tena. AHU30TPOIUSI CBOMCTB KpucTamioB. JKuakue
Kkpuctauibl. COBpeMEHHBIE MaTEPHAIIbI

334

[InaBnenue u KpucTajlin3anus. YaenpHas TemiaoTa




riasnenus. Cyonumanus

3.3.5 YpaBHEeHHE TEIIOBOTO OamaHca
TexHuueckne YCTpOWCTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOIYUYEHUS
o COBPEMEHHBIX  MaTepualioB, B TOM  YHCIE
HAaHOMAaTepPHAaJlOB, U HAHOTEXHOJIOTUU
337 [IpakTuueckue pabotel. HM3mepeHue BIaXHOCTH
o BO3JyXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
411 OnexTpuzanus Ten. ONEeKTpudyeckuidl 3apsn. [Ba
o BHUJIa 3JIEKTPHUYECKUX 3aPsII0B
4.1.2 [IpoBOIHUKY, TUAIEKTPUKHU U MOTYIPOBOAHUKH
4.1.3 3aK0H COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
4.14 B3aumogeiictBue 3apsanoB. 3akoH Kynona
DnexTpuueckoe ToJie. Hanpspxkénnocts
4.1.5 anexkTpuueckoro mons. [lpuHuun cynepno3uiuu.
JluHuK HanpsHKEHHOCTH JEKTPUYECKOTO MO
416 Pabora CUI AIEKTPOCTATUYECKOTO TOJISL.
o IMorenmuain. Pa3HOCTh MOTEHIIMAIOB
4.1 [IpoBOAHMKH W JUANEKTPUKH B  TMOCTOSHHOM
4.1.7 ANEKTPUUECKOM noJie. JusnexTpuueckas
MIPOHUIIAEMOCTD
OnekTpoéMKocTh. KoHaeHcaTop. DJIEKTPOEMKOCTh
4.1.8 IJIOCKOTO KOHJIEHCAaTOpa. OJHEPrusi 3apsiKE€HHOIO
KOHJICHCATOpa
Texauueckue YCTpOWCTBA: AJIEKTPOCKOTI,
419 AIEKTPOMETP, ANEKTPOCTaTUUECKAs 3aInTa,
o 3a3eMIIEHHE  DJIEKTPOIPUOOPOB,  KOHJEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTEP
41.10 IIpakTHueckue paboTHI. N3mepenue
o ANEKTPOEMKOCTH KOHIEHCATOpa
IIOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX
CPEJAX
YcnoBus CYILLIECTBOBaHUS MOCTOSTHHOTO
4.2.1 aneKkTpuueckoro Toka. Mcrounnku Toka. Cuia Toka.
4.2 [TocTostHHBIN TOK
422 Hamnpsoxenue. 3akon Oma i1 y4acTka 1enu
493 DneKTpuyecKoe COIIPOTUBJICHHUE. Y nenbHOE
o COIPOTHBJIEHHE BEIECTBA
424 [TocnenoBarenbHOE, TapalieIbHOE, CMEIIAHHOE




COCANMHCHHUEC ITPOBOAHUKOB

4.2.5

Pabora snexTpuueckoro Toka. 3akoH J[koyns —
Jlenra

4.2.6

MontHoCTb SJICKTPHYCCKOI'0O TOKaA

4.2.7

anekTpojBwkymas cwia (mamee — JJC) wu
BHYTPCHHEE CONPOTUBJICHHWE HCTOYHHKA TOKA.
3aKoH Oma i MIOJIHOM (3aMKHYTOM)
aneKkTprdeckoi 1ien. KopoTkoe 3amMbpIkaHue

4.2.8

ONEeKTpOHHAas MPOBOJUMOCTb TBEPIBIX METAJUIOB.
3aBUCUMOCTb  COINPOTUBJIEHUS  METAUIOB  OT
Temieparypbl. CBEpXIPOBOAUMOCTh

4.2.9

Onexktpuueckuii TOok B Bakyyme. CBoiicTBa
AIIEKTPOHHBIX MTyYKOB

4.2.10

[TomynpoBonuuku. CoOCTBEHHas U TNpUMeEcHas
MPOBOJUMOCTh MOJYNPOBOAHUKOB. CBOICTBA p-n
nepexoza. [lomynpoBogHUKOBBIE TPHOOPHI

4.2.11

DNeKTpUYECKU TOK B DIIEKTPOIUTAX.
DIEKTPOTUTHYECKAS JUCCOIHAITUS. DJIECKTPOIJINU3

4.2.12

OnexTpuueckuil TOK B razax. CaMOCTOATENbHBIA U
HECaMOCTOSTENbHBIA  pa3psn. Pasnuussle  THIbI
CaMOCTOATENBHOTO pa3pana. Monuus. [lnazma

4.2.13

TexHuvyecknue yCTpoOHCTBaA: aMIepMeTp, BOJIBTMET,
peocTaT, HCTOUYHHKH TOKa, DJICKTPOHATPEBATEIbHBIC
npubOpbl,  AJIEKTPOOCBETUTENILHBIC  TPUOOPHI,
TEPMOMETP COINPOTUBJICHUS, BAaKyyMHBIA JHOJ,
(hoTOpE3UCTOPHI,
HOHynpOBOIIHI/IKOBblf/'I Ao, raJlbBaHHUKa

TEPMUCTOPHI u

4.2.14

[TpakTnyeckue paboThl. HM3ydeHne CMeIIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

N3mepenne OJIC ucTOUHMKA TOKa M €r0
BHYTPEHHETO COIIPOTHBIICHUS. HaGmonenne
AIIEKTPOJIN3A

11 KJIACC
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3JEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OJIEKTPOAMMHAMUKA

4.3

MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAY KW A




ITocTositaHBIE MAarduThbl. B3aumonelictBue

4.3.1 MIOCTOSIHHBIX MarHUTOB
MarunutHoe nosne. BekTop MarHUTHOW MHIYKIUU.
439 [IpuHnun cyneprnio3unmu. JIMHMM — MarHUTHOMN
e MHOyKIuU. KapTrHa TMHWA MarHUTHOW MHIYKIUU
OJIs1 IOCTOSTHHBIX MAarHUTOB
MarauTtHoe 1noJie IpoOBOJHUKA ¢ TOKOM. KapTuna
JUHAKA TOJNS JJIMHHOTO TPSIMOTO TPOBOJHHMKA H
433 3aMKHYTOT'O KOJIBIIEBOTO IMPOBOAHMKA, KAaTYIIKH C
tokoM. Omneir  DOpcrena.  BzaumoneiictBue
MIPOBOJHUKOB C TOKOM
434 Cuna Amnepa, €€ MOAyJIb U HAIIPABIICHUE
Cuna JlopeHma, €€ MOIyJdb W HampaBJCHUE.
435 JBr>keHue 3apspKeHHOM 4YacTUII B OJHOPOJIHOM
MarHuTHOM nose. PaGora cunbl Jlopenua
4.3.6 SIBieHME ANEKTPOMArHUTHOM MHIYKIIUH
4.3.7 IToTok BEKTOpa MArHUTHOM UHIYKLIMU
433 OMAC wuHaykmuu. 3aKOH  AJIEKTPOMarHUTHOM
o uHayknuu Oapanes
Buxpesoe anexrpuueckoe nose. 9J1C unayKkunu B
439 IIPOBOJHMKE, JABWKYLIEMCS IOCTyNAaTEIbHO B
OJIHOPO/IHOM MarHUTHOM I10JI€
4.3.10 [IpaBuno Jlenua
4311 WunyxtuBHOCTh. SIBnenune camomnaykuuu. DJ1C
o CaMOMHIYKITUH
4.3.12 OHeprus MarHUTHOT'O TOJIS1 KaTyIIKH ¢ TOKOM
4.3.13 DIEKTPOMAarHuTHOE MOJIE
TexHuueckue yCcTpOUCTBA: NOCTOSHHBIE MATHUTHI,
4.3.14 AJIEKTPOMATHUTBHI, 3JIEKTPOJBUTATENb, YCKOPUTEIN
3JIEMEHTApHBIX YaCTHLl, UHAYKIIMOHHAS MeYb
[TpakTueckue paboTbl. M3ydyeHne MarHUTHOTO
10JIs1 KaTylKu ¢ TokoM. MccnenoBanue neicTBus
4.3.15 IIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.
WccnenoBanne  sBIEHUS  AJIEKTPOMArHUTHOM
WHIYKIAH
5 KOJIEBAHUM A U BOJIHBI
MEXAHWYECKUE 1 DJIEKTPOMAT'HUTHBIE KOJIEBAHUA
Koneb6arenbnas cuctema. CBoOoaHbBIE KOJeOaHMS.
5.1 5.1.1 I'apmonunueckue xonebanus. Ilepuon, wuactoTa,
aMIuMTyAa u ¢dasa KonedaHui
5.1.2 [IpyXuHHBIA MasiTHUK. MaTeMaTHYECKUI MasSTHUK




YpaBHeHue TapMOHUYECKHUX KoJIeOaHMil.
Kunematuueckoen  AMHAMUYECKOE  ONMMCAHUE
K0J1e0aTEeIbHOTO IBHKEHUS

[IpeBpamienue dSHepruu IpU  TapMOHUYECKUX
Kosnebanusax. CBs3p  aMIUIUTYABl  KOJeOaHW
UCXOJHON BEJIMYUHBI C aMIUTUTYJIaMU KoJieOaHUM
€€ CKOPOCTH M YCKOPEHUS

Koneb6arenbHblii KOHTYP. CBoOoniHBIE
JIIEKTPOMArHUTHbIE KoJe0aHWs B  HICATLHOM
KOJICOATEeTbHOM ~ KOHType. AHAJIOTHS  MEXIY
MEXaHUIECKUMHU " AJIEKTPOMArHUTHBIMH
konebanusmu. @opmyna Tomcona

3akou COXpPAaHCHUA OHEpPIruun B nacajbHOM
KOJIE0ATEIIEHOM KOHTYPE

BBIHY)KIIGHHBIC MCXaHUYCCKUC KoJe0aHusl.
Pe3onanc. Pe3onaHcHas KpHuBas. BBIHy)K)IeHHBIe
SJICKTPOMAIrHUTHBIC KoJiIeOaHHsI.

ITepemennsbiii Tok. CHHYCOUIATbHbBINA TIEPEMEHHBIN
TOK.

MOIJ_IHOCTB MNEPEMCHHOT'O TOKa. AMHJII/ITYI[HOG u
IlefICTBYIOHICC 3HAYCHUEC CUJIbI TOKA U HAITPSKCHUA

5.1.10

Tpancpopmarop. IlpousBoacTBo, mnepenaua u
notpebiieHue JIEKTPUYECKOMN JHEPIUH.
OKOJIOTUYECKME  PUCKM  TPU  NPOU3BOACTBE
AEKTPUYECKOU JHEPIuu. Kynberypa
WCITOJIB30BaHUs IEKTPOIHEPTUH B MOBCEAHEBHOMN
JKU3HU

5.1.11

Texnuueckue YCTPOMCTBA: ceifcmorpad,
AJIEKTPUYECKUI 3BOHOK, JIMHUU JIEKTpoIepesad

5.1.12

[IpakTuyeckue paboTHI. Uccnenosanue
3aBHCHMOCTH MEPUO/Ia MaJIbIX KoieOaHui rpy3a Ha
HUTA OT JJWMHBI HUTA M MacChl rpy3a.
UccnenoBanue mnepeMeHHOro TOKa B ILENH U3
OCJIICA0OBATCIIBbHO COC,Z[I/IHéHHBIX KOHACHCATOopa,
KaTYIIKA U PE3UCTOpa

5.2

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanudeckue BOJTHBI, YCIIOBHS
501 pacIpocTpaHeHHUS. I[Tepuon. CxopocTb
pacnpocTpaHeHus U AJIMHA BONIHBI. [lonepeunsie u
HPOJIOIbHBIE BOJTHEI
597 WuTepdepenims U Tudpakus

MEXaHUYCCKUX BOJIH




523

3ByK. CKOpOCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa
toHa. TemOp 3ByKa

524

ONEKTPOMAarHUTHHIE BOJIHBI. YCJIOBUS H3IIy4YECHHUS
AJIEKTPOMATHUTHBIX BOJIH. B3auMmHas opHeHTalMs
BeKTOpOB E, B 1 U B 3JIeKTpPOMarHuTHOW BOJIHE B
BAaKyyMe

525

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPa)XCHHE,
[IPEJIOMJICHUE, HOJISIpUA3ALUS, nudpakuus,
untepdepeniys. CKOPOCTb 3IIEKTPOMAarHUTHBIX
BOJIH

5.2.6

[llxana »aeKTpOMarHUTHBIX BOJIH. IIpuMeneHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHIII/IHLI paaruocCBA3n n TCICBUACHUS.
Paguonokanus. DieKTpOMAarHUTHOE 3arps3HEHHE
OKpYXaIoIIe Cpeabl

528

Texnuueckue YCTpOMCTBA: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3ByKOBas JAMArHOCTHKA B
TEXHUKE W MEIULUHE, pajgap, paguoNpHEMHUK,
TENeBU30p, aHTeHHa, Tenedon, CBU-neup

53

OIITHUKA

5.3.1

[IpsamoniuHeitHOE  pacnpoCTpaHEHHE CBETa B
oaHopoaHoM cpene. JIyu cBeta

532

OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
ITocTpoenne n300paxeHuii B IIIOCKOM 3€pKaje

533

HpeHOMHeHI/Ie cBeTa. 3aKOHBI MMpEJIOMJICHUSA CBETA.
AOCOIIIOTHBIN TOKa3aTelb IMPCIOMJICHUA

534

[Tonnoe BHyTpeHHee oTpaxenue. lIpenenpHblil
YTOJI TOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus ceera. ClnoxHbIN cocTaB 0€10ro CBETa.

LBer

53.6

CoOuparonue ¥ pacceuBarolye JUH3bL. ToHKas
nuH3a. QOKYyCHOE pacCTOSHUE U ONTHYECKas CUila
TOHKOM JuH3bL. [locTpoeHue wu300pakeHuil B
coOuparoIuX U pacceuBarolux JuH3ax. Popmyia
TOHKOM JIMH3EI. Y BeJIMUCHHE, TaBaeMOe JTHH30H1

5.3.7

HpCI[CJ'IBI MMPUMCEHUMOCTU FCOMeTpI/IqCCKOﬁ
OIITUKHU

5.3.8

UnTepdepenmus csera. KorepeHTHbIE HCTOUHUKH.
VYcnosus HaOII0AeHUS MaKCHMYyMOB u
MUHMMYMOB B HMHTEpP(PEPEHIMOHHON KapTHHE OT
JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB




Hudpakuus cera. JudpakuuonHas peméTka.
VYcnoBue HaOMIOIEHUS TJIaBHBIX MAKCUMYMOB IIPH

539 NajJeHud  MOHOXPOMATMYECKOrO  CBETa  Ha
IUPPAKIUOHHYIO PEMETKY
5.3.10 [Nonspuzanus ceera
TexHuueckue  yCTpOWCTBA: OYKH, Jyna,
53.11 ¢oTroarmapar, HPOEKIIMOHHBIHI armapar,
o MHKDPOCKOII, ~TEJECKOI, BOJIOKOHHAs  OITHKAa,
nuQpaKMOHHAs PEIETKA, TOJSPOM
[IpakTuueckue paboTel. M3MepeHue moKasaTens
5312 IPETOMIICHUSL. Hccnenosanue CBOWCTB

1/1306pa>1<eH1/H”4 B JIMH3aX. Ha6J’IIO,Z[CHI/Ie AUCTICPCUN
CBE€Ta

DJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'pannis MPUMEHUMOCTH KJIACCUYECKOU
MCXAaHUKH. HOCTy.TIaTI)I TCOpPHUU OTHOCHUTCIBHOCTU:
WHBAPUAHTHOCTh MOJIYJISI CKOPOCTH CBETa B
BaKyyMe, IPUHILIMI OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCHUTENBHOCTh OIHOBPCMCHHOCTH.
33MCI[JICHI/IG BPEMCHH U COKpAIICHUC OJIMHBL

6.3

DHEprusi U UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBsi3p  Macchl C DHEpPrUe M UMILYJIbCOM
CBOOOJHON YacTUIBl. DHEPTUs MOKOSI CBOOOIHOM
HJaCTHUIIbI

KBAHTOBAA ®U3UKA

7.1

DJIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

®oronbl. @opmyna IlmaHka cBsA3W DHEpPruu
¢oTroHa ¢ ero 4acToTod. DHEPruss M HMITYJIbC
dboTona

OTkpeiTHe U uccaenoBanue Goroddpdexra. OnbIThI
A.T'. CtoneroBa. 3akoHsl poTodddexra

VpaBuenne OunmTeitHa g Gorodddexra.
«Kpacnas rpanuma» porodddexra

7.1.4

Hasnenune ceera. OnbiTel [1.H. JIeOGeneBa

7.1.5

XUMHAYECKOE IEUCTBUE CBETA

TexHauueckue yCTpOWCTBA! doTornemMeHT,
doronatuuk, coaHeuHas OaTtapesi, CBETOANO/

7.2

CTPOEHHME ATOMA

7.2.1

Mogens atoma Tomcona. OnbiTel Pezepdhopaa mo
UCCIICIOBAaHHIO CTpOeHHs aToMa. [ImanerapHas
MOJIENTb aTOMa




7.2.2

IToctymatel bopa. WM3nyueHne u moronieHue
(GOTOHOB MpHU Mepexosie aToMa ¢ OAHOIO YpPOBHS
SHepruu Ha aApyroil. Buubl cnektpoB. Cnektp
YpOBHEH HEPrUH aToMa BOAOPOa

7.2.3

BonnoBeie cBolicTBa yactuil. Bonubel ae bporns.
Kopnyckynsipao-BoiaHoBo# nyanusm. Judpakuus
3JIEKTPOHOB HA KpHUCTAJIIaX

7.2.4

CroHnTaHHO€E n BBIHYKACHHOC H3JTy4YCHUC.
YCTpoicTBO M TpHHIIKT PabOTHI J1a3epa

7.2.5

TexHuyeckue yCTpONCTBA: CHEKTPajbHBIA aHAIIN3
(CTIEeKTpPOCKOIT), J1a3ep, KBAHTOBBI KOMIIBIOTEP

7.2.6

[TpakTnueckue paboTHL. Habmonenue
JIMHEWYaTOro CeKkTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtobl HaOIIOCHUS 5 perucTpanuu
3JIEMEHTAPHBIX YaCTHII

7.3.2

OtkpeiThe paguoakTuBHOCTU. OTBITHI Pe3epdopaa
M0  ONpENENIEHHI0 COCTaBa  PaJuOAKTUBHOTO
m3nydyenus. CpoiictBa anbda-, Oera-, Tamma-
u3ny4yeHus. BausHue paguoakTUBHOCTH Ha KUBBIE
OpTraHU3MBbI

7.3.3

OtkppiTue npoTOHAa M HeWTpoHa. HykionHas
Mozenb sapa [eisenOepra — MBanenko. 3apsif
saapa. MaccoBoe uucio sapa. M3oTomnsl

7.3.4

Anbda-pacnian. DJIEKTPOHHBIH U TMO3UTPOHHBIH
OeTa-pacma. lNamma-uznyuenue. 3akoH
PaAMOaKTUBHOIO pacnaja

7.3.5

DHeprusi CBA3M HYKJIOHOB B siipe. SIIepHbBIC CUIIBI.
Jedext maccsl siapa

7.3.6

Snepuble peakunu. JleneHne u CUHTE3 sAep

7.3.7

Snepubii  peakrop. TepMosIepHBI  CHUHTE3.
[IpoGnemsl 1 MepCHEKTUBBI AAEPHON PHEPTETUKHU.
DKOJIOTUYECKHE aCIIEKTHI SIIEPHON IHEPTETUKU

7.3.8

aﬂeMeHTapHLIe YaCTHUIIBL. OTKpLITI/Ie MMO3HUTPOHA.
CDyHI[aMeHTaJ'II)HBIe B3aHMMOJEHCTBHUS

7.3.9

TexHuueckue yCTpOMCTBA: JO3UMETpP, Kamepa
BuiibcoHa, simepHbIi peakTop, aToMHas 6omba

7.3.10

[Ipaktuyeckue pabGotel. McciemoBanue TpeKoOB
gacTull (1o TOTOBBIM (poTorpadusim)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bup 3Bé3mnoro Heba. Co3Be3nusi, sipkue 3BE3MbI,




IIJIaHETHI, UX BUIUMOC IBUKCHHUC

8.2

Conneynass cucrema. [lmaHeTel 3€eMHON TpyIIIbL.
[InaneThI-ruranThl U MX CIYTHUKH, KapIUKOBBIE
mwraneTsl. Masnbie Testa COTHEYHON CHCTEMBI

8.3

Comnne, ¢orochepa m armochepa. ComHeuHas
AKTUBHOCTb

8.4

HcTtounuk sHeprun ConHIa U 3BE3]

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKU: Macca,
CBETUMOCTb, panuyc, Temneparypa, nx
B3aMMOCBs3b. /lnarpaMMma «CEKTPAJIbHBIN KI1acC —
CBETHUMOCTDY. 3BE3 b1 TJIaBHOM
MOCJIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTEY IS 3BE3] TIIaBHOM
MTOCJIEIOBATEILHOCTH

8.6

Buytpennee crpoenue 3BE3n. CoBpeMEHHBIC
Hpe)ICTaBJ'IeHI/Iﬂ (6] HpOI/ICXO)KI[eHI/II/I U DBBOJIIOIINU
CouHiia 1 3BE€311. DTalibl )XU3HU 3BE3]I

8.7

Mneunsiii ITyts — Hama ['anaktuka. CnvpanbHas
cTpykTypa ['anaktuku, pacupenencHue 3BE31, raza
u neimi. Ilonoxenne u nuwxkenue CosHua B
lanaxTuke. [Tnockas u chepuyeckas mMoICUCTEMBI
["anakTukn

8.8

Tunel ramaktuk. PaguoranakTMKd W KBasaphbl.
UYEpHble AbIPHI B sAPax TalaKTHK

8.9

Bcenennas. Pacmupenue BceenenHoi.  3akoH
Xab6ma. Pa3zberanne ramaktuk. Bo3pact u pagnyc
Bcenennon, teopust bosbiioro B3peiBa. Monenb
«ropsuer BeenenHoi». PenmnkroBoe nsnyueHue

8.10

Macmrabnas CTPYKTypa Bcenennoii.
MeraranakTuka. Hepeménnnie POOJIEMBI
aCTPOHOMHUU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJJHEI'O OBILEI'O OBPA3OBAHUS

Kon
NpoBepsIeMoro
TpedoBaHMSI

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM Pe3yJibTATaAM OCBOEHMUS
OCHOBHO# 00pa30BaTeJIbHOI NMPOrpaMMbl CpeHero 001ero
oOpa3oBaHus

CdhopmupoBaHHOCT, yMEHHM pacro3HaBaTh (DHU3MUECKHUE SIBICHUS

(npoueccm) 1 O0BSACHATH UX HA OCHOBE HN3YYCHHBIX 3aKOHOB

BH&I[CHI/IG OCHOBOIIOJararommuMmn (I)I/ISI/I‘ICCKI/IMI/I IIOHATHUAMUA u

BCJIMYNHAMHU, XaPaKTCPU3YOILNMHU (I)I/ISI/I‘IGCKI/IG IIpOLECChI

ChopmupoBaHHOCT, yMEHMI TMPUMEHITh 3aKOHBI KIACCHYECKOU
MEXaHUKH, MOJIEKYJIIPHOU bu3uKn u TEPMOJIMHAMUKH,
IEKTPOIMHAMHUKHN, KBAaHTOBOW (DM3HWKHW ISl aHAIN3a U OOBSICHEHUS
SIBJIECHU MUKPOMHpA, MAaKpOMHUpa M MEraMupa, pasjindarh YCIIOBHS
(rpaHHIIBI, 00TACTH) MPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB, TOHUMATh
BceoOmMii xapakTep (yHIaAMEHTAIbHBIX 3aKOHOB M OTPAaHUYCHHOCTH
WCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;, aHAIM3UPOBATHh (PU3MUECKHE
MPOLECCHl,  HCHOJIb3ySl  OCHOBHBIE  ITOJOKEHHUS,  3aKOHBI U

3aKOHOMCPHOCTHU

CdhopmupoBaHHOCT, YMEHHUS pa3NIudyaTh YCIOBUS MPUMEHUMOCTHU

Mojenell PU3NIEeCKUX TN U MPOIECCOB (SBIEHUIN)

CdhopmupoBaHHOCT, YMEHHUs peliaTh pacu€THBIE 3aJayd C SIBHO
3aJJaHHOW W HESBHO 3aJaHHOW (U3NYECKON MOJENBI0: HA OCHOBAHHUH
aHaiM3a YyCJIOBHUs BBIOMpaTh (U3UYECKHE MOJENIH, OTBEYAIONINe
TpeOOBaHUSAM 3a/1au, TPUMEHSATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH
M T[OCTyJaThl  (PU3UYECKMX  TEOpHd  TpU  HCIOIH30BAHHUH
MaTeMaTHYeCKUX METOJOB peUIeHHs 3a7ad, MPOBOAMTH pacu€Thl Ha
OCHOBAaHMHM HWMEIOIINXCS JAaHHBIX, AaHAJIM3UPOBATh pE3YyJbTaThl U
KOPPEKTUPOBaTh  METOJbI  peHIeHUusT C  Y4ETOM  TOJTYYEHHBIX

pe3yabTaTOB

Pemate kadecTBeHHBIE 3a7auyd, TpeOyrolmuMe MPUMEHEHUS! 3HAHUHM M3
pasHBIX Pa3AeNoB IMIKOJIBHOIO Kypca (PH3UKH, a TaKKe HHTErparuu
3HaHUH W3 JPYrHX TMPEAMETOB €CTECTBEHHOHAYYHOIO  IIMKJIA:
BBICTPAMBATh JIOTMYECKYIO LIEMIOYKY PACCyXIACHUA C ONOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/I‘IGCKI/IG SABJICHUA




Bnanenue OCHOBHBIMU METOJIaMU Hay4HOTO MO3HAHUS,
UCTIONB3YeMbIMU B (U3UKE: NPOBOIUTH TMPSIMBIE M KOCBEHHBIE
u3MepeHus: (U3NYECKUX BEJIMYMH, BBIOMpas ONTUMAJbHBIA CIOCOO
U3MEPEHUS U UCIOJb3YS M3BECTHBIE METOJbI OLECHKU IOTPEIIHOCTEU
U3MEpPEHU, MPOBOAUTH MCCIEAOBAHHUE 3aBHUCUMOCTEH (PU3NYECKUX
BEIMYMH C UCHOJB30BAHUEM TMPSAMBIX H3MEPEHHUH, OOBACHATH
MOJIyYeHHbIE PE3yJbTaThl, UCHOb3Ys (DPU3UYECKHE TEOPUHU, 3aKOHBI U
MOHATHS, U JIeJIaTh BBIBOJBI; COOJIOAATh MpaBuiIa 0€30IacHOro Tpyaa
IIpYU TPOBEICHUHU HCCIIEIOBAaHUM B paMKaX y4eOHOro SKCIIEpUMEHTA U
y4eOHO-MCCIIEIOBATENIbCKON  JESITEIbHOCTH € HCIOJIb30BAHUEM
IUPPOBBIX ~ U3MEPUTENIBHBIX ~ YCTPOMCTB M J1a0OpaTOpHOTO

00opyIoBaHus

ChopMUpOBAaHHOCT, ~ YMEHHUW  aHAIM3UPOBaTh U OIICHUBATh
MOCJIC/ICTBHSI OBITOBOM M MPOU3BOJICTBEHHON JIEATEILHOCTH YEIOBEKA,
CBSI3aHHOHN C (PM3MYECKHMMH IPOLIECCaMH, C MO3MLMH 3KOJIOTrHYECKOn
0C30IMacCHOCTH; MPEICTABICHUI 0 paluroOHATBLHOM
NPUPOAOINONB30BAHUM, @  TakKe  Pa3yMHOM  HCIOJb30BAaHUH
JIOCTWKEHUN HAYKM M TEXHOJOTWHM JUIsl JajJbHEWIIEero pa3BUTHS

YeJI0BEUECKOr0 OOIIECTBA

OBnaneHue pa3nuyHbIMH crocobamMu  paboTel ¢ uHGpOpManuen
(Gu3nUeCcKOro  CoAepX)aHMUA C  KCIOJIb30BAaHHEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOIWH; pa3BUTHE YMEHUH KPUTHYECKOTO

aHaJIM3a U OLIEHKH JIOCTOBEPHOCTH MOJIy4yaeMoi nH(pOpMaluu

10

ChopmupoBaHHOCT, ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATAIOIINE
ACTPOHOMHUYECKHE TOHSATHS, TEOPUUM M 3aKOHBI JUIsl aHajdu3a Hu
00BsICHEHHSI (PU3UYECKUX TPOIECCOB, MPOUCXOMSIINX Ha 3BE3/axX, B
3BE3AHBIX CHUCTEMAX, B MEXIAIAKTUYECKON CpeAe; JIBUIKEHHUS

HeOECHBIX TEJI, DBOJIIOLIMH 3BE311 1 Beenennoi




INEPEYEHD 2JIEMEHTOB COJAEPXAHUS, IIPOBEPAEMBbIX HA EI'D

11O ®U3UKE
Kon Kon
pasaena/re ) (9 (& IIpoBepsieMblii 3JIEMEHT COAePKAHUA
MbI HTAa
1 MEXAHUKA
1.1 KNMHEMATHKA
111 MexaHn4ueckoe JABUXXCHUC. OTHOCHTENEHOCTE MEXAHUYECKOTO
o nemxkenna. Cucrema orcuéra
MarepuanbHas TOUKa.
! T
Eé pamrve-pekTop:
Fit )= (e ) vt d=lt)),
TpaeKTopIIA,
OepeMMeIIeHITE.
1.1.2 £
Ar =r(t,)-r(t)=r, —-rn=
= (Ax, Ay, A=),
NVTh.
CnoxeHne HEPE}IEMEHIﬁIZ
& =00, +47
CkopocTh MaTepUaIbHONU TOUKH:
. AF —
7= =F'={u.u .
A lye | z
Ax . . ,
s =X AHAMOIIMHD U =¥, U=,
1.1.3 a1 f
CroMeHe CROPOCTeil: 0, =¢, + 4, .
Brraucnenue NepeMCIICHUA U ITYTU MaTCpHaHBHOﬁ TOYKHU IIPpU
MPSIMOJIMHEHOM JBM>KEHUU BIOJIb OCHU X IO TpaQuKy
3aBHCHMOCTH Vy(t)




y L - AD iy
YeRopeHie MaTepHaTEHON TOYKI: d = =0'=|¢
o]

1.14 s
-l'lt-' \ LT ]
a = =(u, ) . aganormIHo a, =|v, |°, a. =lv, )
PaBHOMEpHOE MPSIMONMHEHHOE TBUKECHHE:
x(t) = xg + Upyt
1.1.5
Uy (t) — vgy = const
PaBHOYCKOpEHHOE MPAMOJIIMHENHOE JBUKECHUE:
: at
) =x,+u, 0 +—
ult)=u,_ +at
1.1.6 a, = const
i, — 4, = 2a,(x; - x))
Ly +Lh
HPH OBIDKCHII B OIHOM HAOPABRIEHIN IVIE S5 = 1 E
CBobomHoe maienne. Y CKopeHrue CBOOOTHOTO TIaJCHUSI.
Vo T
1.1.7

| | '
il 1) X

JIBukeHwue Tena, OpPOIICHHOTO MO YIJIOM 0L K TOPU30HTY:




|.1i_.'r =2+ Uy f= 2 +Ucosa-f

]
.|..
[
g

|

|_|I."|
fu, (t)=u, =u,cosa
|, (1) =uy, + g1 =uysina— gr

=0

=—g = const

try

.qu

KpuBonunerinoe npmxenue. [[BrkeHne MaTepraibHON TOUKH
M0 OKPYHOCTH.

VYrioBas U TMHEIHAasA CKOPOCTh TOYKHU:
v =wR

1.1.8 IIpy paBHOMEPHOM JBUKEHUU TOYKH IO OKPYKHOCTH

a)zzTn:27w

. HCHTpOCTpeMI/ITeHLHOG YCKOPEHHUEC TOYKH:
2
_o_ 2

. IlostHOE yCKOpEHHE MaTepUaIbHOW TOUYKH

TBép,Z[OG TCJIO. HOCTyrIaTCJ'ILHOC H BpalIaTCJIbHOC ABUKCHUC

1.1.9 .
TBEPIIOTO Tesa
JANHAMUKA
191 NuepumnansHpie cucrembl orcu€ra. llepBoiii 3akoH HproToHA.
[Tpuniun oTHOcuTeNnbHOCTH [ anunes
Macca Tena. IIIoTHOCTE BeliecTna:
_m
1.2.2 p= Vv

Cuna. [IpyHUMn cynepro3uiuy CUI:

1.2.3 - c
FpaBHop,eMCTB =F1+F+..




1.2.4

Bropoii 3akon HeroToHa: 11t MatepuanbHoil Touku B ICO

- —

Fq =maq

N -

Ap = FAt

npu

F = const

1.2.5

F Fy

Tpetuii 3akoH HeroTOHA 1719 MaTepUaIbHbBIX TOUYEK:

-

Fip =-Fn

1.2.6

3aKkoH BCCMUPHOI'O TATOTCHUSA: CHJIbI IIPUTAKCHUA MCKAY
TOYCYHBIMU MaCcCaMH PAaBHbI

F=cMmM

R2

Cuna tsoxectu. LleHTp TspkecTH Tena. 3aBUCHUMOCTh CHIIBI
TSOKECTH OT BBICOTHI h HaJl MOBEPXHOCTHIO TUIAHETHI PAInyCOM

RO:
GMm

mg =———
$ = Ro+ )2

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
F,=—kx

1.2.8

Cuna tpenus. Cyxoe TpeHHe.

Cuita TpEHUS CKOJIbKEHHS:
Fip =uN

Cuna TpeHus mOoKosI:
Frp <uN




Koaduument tpenus

1.2.9

[aBnenue:

1.3

CTATHUKA

1.3.1

MOMEHT CUJIBI OTHOCHUTEIHEHO OCH BpalICHUA:

IM| = F1, rae | — miedo cubl

—

F

OTHOCUTEIIBHO  OCH,  HpOXOAsIed  depe3  TOUKY
NEPIEHIUKYISIPHO PUCYHKY

O

1.3.2

[HenTp macc Tena. [{eHTp Macc cucTeMbl MaTepUATbHBIX

TOYCK:

_mqry+mory + ..

r
H-M. mq+ nip + ...

B OJIJHOPOJHOM II0JIC TAXKCCTHU

-

(g = const)

LHCHTP MaCC TCJIa COBIMAAACT C €TI0 HCHTPOM TAXKCCTHU

1.33

VYcnosus paBHoBecus TBEpaoro Tena B UCO:
'_"iI'--_‘I.J'_. +.e.=l)

1.3.

3axoH [lackansg

1.3.

JaBnenue B xuakoctu, nokosiieiics 8 UCO:

p =po+pgh

1.3.

3akoH Apxumena:




—
-

FApx = —Pgyirecn

€CJIM TEJIO U KUAKOCTh nokosArca B MCO, To
Fppx = P8V abirecH

VYcnoBue miaBaHus T

1.4

3AKOHBI COXPAHEHH A B MEXAHUKE

NMnynbsc MmaTepraibHONW TOYKU:

1.4. - -
p =mov
HMMiynec cUCTEMBI TEIL:
1.4. -2
p=p1tp2t..
3aKOH NU3MEHEHHUS U COXPAHEHHUS UMITYJIbCA!
B CO
Ap = A(p1 +p2 + ...) = FlguewnAt + Fogneum At + -
B MCO , ecniu
1.4. - -
Ap=Alp1+pr+..)=0
, €CIIH
FlBHeLIJH + FZBHeIJJH +..=0
PeakTuBHOE ABMXKEHUE
F
il
1.4. -
At X

PaGoTa criipl Ha MajIoM MNEPEMCIICHUN

A=|F| :_'s,"'l cos =K -Ax




1.4.5

v F

I
MOIJ_[HOCTB CHIJIBI:

€CIJIM 32 BpeMsI
At

pa60Ta CHUJIBI UBMCHACTCA Ha , TO MOIIIHOCTDH CHUJIBI

Ad
P= =F-u-cosa
At

1.4.6

Kunernueckas sHeprusi MaTepuaaibHOU TOUKH:

2 2
mo p
Eun = =

2 2m

3aKOH U3MEHEHUS KHHETHYECKON SHEPTUU CUCTEMBI

MatepuanbHbix Touek: B MICO AExun = A1 + A2 + ...

1.4.7

IloTrenumanpHas SHEPIUs:
JUTSI IOTEHIIMAIIBHBIX CHUII

App = ElI'IOTeHLl, - E2n0TeHu -=AE

HOTCHLII/IEUILHEUI SHEPTIUA MaTCpHaHBHOﬁ TOYKHU B OJHOPOJHOM
IIOJIC TAXKCCTHU.

EI‘IOTeHLI, = mgh

IToreHnuanbpHas OHEPIru:Aa ynpyro I[C(bOpMI/IpOBaHHOl"O TCa:

kx?
EI‘IOTEHLI, = 7

1.4.8

3aKOH U3MEHCHUS U COXpaHCHHUA MEXaHUYeCKOMH OHCPIuu:




Eun o ELIEH. ER E—I:n.IIEE.I.-
B YOO AF s = Agoi menoremt. ez
B I[E'G .:'!.Euﬂ - ':}.. ecIm .“‘L;gfﬂngnm:m_ o = 0

1.5

MEXAHWYECKUE KOJIEFAHMA 1 BOJIHBI

MaTepI/IaHBHOﬁ TOYKH.

mux = kx,
rae
k = maw?
1.5.1 |- OTO 3HAYHUT, 4TO
Px =— kx.

FapMOHI/I‘IeCKI/Ie KoJieOaHus

Ammuntya u ¢daza xonebanuii. Kunemarnyeckoe onucanue:
o f) = Asin| wf +9, |
L |':|l'.| —- "|'_.I

alfN=(v ), =—w'vM=a +6"x=0,

rac X - CMCIICHUC U3 paBHOBECHS.

I[I/IHaMI/I‘IeCKOC OIMMCaHHC:

DHepreTHYecKoe ONMcaHue (3aKOH COXpaHEHHSI MEXaHUIECKOH
SHEPTHH):

i ¥ i
- - - -

KOJICOaHWl CMEIICHHUS MaTepHabHON

CBsI3bp  aMIUTUTY/IbI
TOYKH C aMIUTHTYAaMH KoJieOaHu €€ CKOPOCTH U YCKOPESHHUS:

)
U =0, @ =o' 4

1.5.2

Ilepron u yactoTa KoJeOaHUA:

2 1
[lepriog Manblx CBOOOAHBIX KOJIEOAHWI MaTEMATHYECKOTO

MasTHHKaA.

T =2 |—
Ve

=

[Tepnon cBOOOAHBIX KOJIEOAHUI MTPYKMHHOTO MAasITHUKA:




m
I =.2n ||
Uk

1.5.3

Boinyxnennsie kosnebanus. Pesonanc. PezonancHast kpuast

1.5.4

ITonepeunsie " MIPOJIOJIbHBIE BOJIHBI. CkopocTb
pacrpoCTpaHeHUs U JUIMHA BOJIHBIL:

A=oT =2
v

WnTepdepenius u qudpakus BOJIH

1.5.5

3Byk. CKOpOCTbH 3ByKa

MOJIEKVYJISAPHAA ®U3UKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISAPHAS ®U3UKA

2.1.1

Mopenu cTpoeHus ra3os, JKMIKOCTEH U TBEpABIX Ted. IlycTs
TepMOJAMHAMHUYECKass cuctemMa (temo) coctout w3 N

OJMHAKOBLIX MOJICKY!II. Tor;[a KOJIMYCCTBO BCIICCTBA

s N _m
NA 1%

rac
Na

—4ucio ABOrajipo, m — Macca CUCTEMBI (Tena),

U

— MOJIgpHas Macca BCIICCTBA

2.1.2

TemnmoBoe JABVXCHUC aTOMOB U MOJICKYJI BEIICCTBA

2.13

B3anMoelicTBUE YacTHI] BENIECTBA

2.14

Huddys3usa. bpoyHoBCKOE IBUKEHME

2.15

Mogens uneansaoro raza B MKT

CBsi3p MEXy JaBICHUEM U CPEIHEN KMHETUYECKOM SHEprueit
MOCTYIIATEJIBHOTO TEIJIOBOIO ABM)KEHHS MOJIEKYJ HIECAIBHOIO

ra3a (ocaoBHoe ypaBHeHue MKT):

n

:- -m: = |

_.
-
3
-
v
=
-
[}
Lad | bd

a
-

=—n
4 ]
- 2




rae m0 — macca OIHOW MOJIEKYJIbI,

nzv

- KOHICHTPpAaLus MOJICKYJI

AbcomotHas Temneparypa: T =t +273K

CBsi3b TEMIIEpATYpPHI ra3a Co CpeHENH KMHETHUYECKOM sHeprueit

MMOCTYNATCIbHOI'O TCIJIOBOI'O ABMXKCHUSA €0 MOJICKYJI:

ma’ |
= a2

DoCT 1 -

L B
[N Y]

VYpasuenue p = nkT

2.1.10

Mojens uaeaabHOTO Ta3a B TCPMOAUMHAMUKE:

| Vpaasenne Merneneesa — Konanefiposa
| BelpacsEHEE U4 BHYTPEHHEH SHEPIHH
VpaeraeHne Mengeneepa — KnaneiipoHa (OpimeHI
JAnucH )

pi’=ERT =vRT =NkT, p= iz .
i i

Bruipa#eHne 1148 BHYTPeHHeIl 3Heprim oHOATOMHOIO

raia (mprMeHIMbIe (POPMB] IATIIICH ):

U=2vRT = NkT =22 RT =ve, T =2 p¥
¥ Z FA 2

2.1.11

3akoH /lanbTOHA [1J1s1 JaBJIICHUSI CMECH PA3pPEKEHHBIX Ta30B:

pP=pr1 +p2+...

2.1.12

N3omporeccsl B pa3peKEHHOM Ta3e C MOCTOSHHBIM YHCIOM

MOJICKYIJI N (C IIOCTOAHHBIM KOJIHYCCTBOM BCIICCTBA V)Z




nzorepma (T = const): pV = const
u3oxopa (V = const):

L = t
Tj = cons

n3obapa (p = const):

K = const
T

I'paduaeckoe npeacraBieHne u3omnporeccoB Ha pV-, pT-u VT-
JuarpaMMax.
OObeIMHEHHBINA ra30BbIIA 3aK0H:

pV

— = const

JJIA TIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCI)IHIGHHble N HCHACBIMICHHBIC  IIapbl. KadgecTtBenHas

3aBUCUMOCTD IIVIOTHOCTHU W HABJICHUA HACBINICHHOTO ITapa OT

2113 TEMIIEpaTyphl, KX HE3aBUCUMOCTh OT O00BEMA HACHIIICHHOTO
napa
BrnaxHocTh Bo3myxa.
OTHOCHUTENbHAS BIAKHOCTD:
_ Pnapa(D _ Pnapa(T)
2.1.14 PHaCblmnapa(D PHaCblLunapa(T)
2115 N3MeHeHue arperaTHbIX COCTOSHUM BEUIECTBA: HCHApEeHUE U
o KOHJICHCAIINS, KUTIEHUE KUJIKOCTH
5116 H3MeHeHne arperaTHbIX COCTOSIHMM BeIIEeCTBA: IUIABJICHUE U
o KpUCTAJUTU3aLUS
2.1.17 [TpeoOpa3oBanue 3Hepruu B (ha30BBIX MEepexoax
2.2 TEPMO/JNHAMUKA
2.2.1 TennoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BuyTtpennss sueprus
)23 Temonepenaya kak cnocod MU3MEHEHUs] BHYTPEHHEU SHEPTrUU

06e3 comepmieHuss paboThl. KOHBEKIUS, TEIIONPOBOIHOCTD,




U3Iy4eHue

KonnuecTBO TEIUIOTHL.

VYV nenbHas TemI0EMKOCTh BEIIECTBA C:

2.24 O = cmAT
VYnenbHas TeruioTa mapoodpaszoBanus L: O = Lm.
2.2.5 VY nenpHas TeruioTa miaBiaeHus A: Q = Am.
VnenpHas TerioTa cropaHus Tommsa q: Q = gm
OnemeHTapHas paboTa B TEpMOTUHAMUKE:
A =pAV
2.2.6
Brruucnenue padoTsl 1o rpaduky mnporecca Ha pV-auarpamme
[TepBbIii 3aKOH TEPMOAMHAMHUKU:
Qu=AUp+Ap=U-U) + A
2.2.7
Anmnabara:
Qu=0= A =(U; - Uz) =AlUx2
2.2.8 Bropoii 3akoH TepmoanHamMuku. HeoGpaTtumslie mpoieccs
[Ipunnune! aeiicteus Ternosbix MamuH. KIT/;
I] 2 "'I-_J FLITS o Qu-‘:‘- _lgl.l:-'ll = 1 = -Q-_.'_-.|
229 Qrmm er::'p -..On:',:
MakcumansHoe 3Hadenue KII1. [{ukn Kapho:
ey 1 r 0
2.2.10 MAXT] = Mgy = ————=1-—25
: /e
YpaBHEHHE TEIIOBOTO OaaHca:
2.2.11 Q+Q+Q3+..=0

SJIEKTPOAMHAMUKA




3.1

OJIEKTPUYECKOE ITIOJIE

3.1.1

OnexTpu3anus Teid U €€ MPOSBICHUS. DIEKTPUUECKUN 3apsil.
JIBa BHJa 3apsga. OJIEMEHTapHbBIA DIIEKTPUYECKUHM 3apsih.

3aKOH COXpaHEHHsI JIEKTPUUECKOTO 3apsiia

B3aumogeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akon Kynona:
B OJIHOPOJHOM BEIIECTBE C AUDIEKTPUUECKOM

MPOHUITACMOCTBIO

i,

b

x_l‘:'rr_l':‘"f.' 1

r 3 -
& 4mEE, r

Onektpuueckoe mone. Ero peiictBue Ha 3JIEKTpUYECKUE

3apAabl

HaHpH)KéHHOCTL QJICKTPHUUYCCKOI'O ITOJIA:

E= F

4 npobHbIit

[Tone Toueunoro 3apsnaa:

q
E, =k—
r 7/.2

OJIHOPOJHOE TIOJIE:

-

E = const.

KaprtuHb! 1MHNMI HANPSIKEHHOCTH ATUX MTOJIEN

IloTeHIIMAILHOCTH QJICKTPOCTATUYCCKOI'O I1OJIA.

Pa3HOCTP MOTEHIIMAIOB U HANPSDKEHHE:
A1p =q(P1— ¢2) =—qAp =qU.

HOTCHI_II/IaJ'IBHaSI 3HepFI/I}I 3ap;1z[a B BHeKTpOCTaTI/I‘leCKOM I10JIC:
W=4q¢




IToTennuan QJICKTPOCTATUYICCKOI'O T10JIA:

_W
¢_q

CBs3b Hal'[pﬂ)KéHHOCTI/I nojist U pasHoCTU NOTCHHHUAJIOB JIA

OJIHOPOJHOTO 31eKkTpocTarnueckoro nojsi: U = Ed

[IpuHIUI Cynepno3UIUH JIEKTPUIECKUX MTOJIEH:

- -

E=E/+E,+..,0 =1+ P2+ ...

HpOBOI[HI/IKI/I B DJICKTPOCTAaTUYCCKOM II0JIC.

Ycnosue paBHOBECHA 3apAa0B: BHYTPU ITPOBOJHUKA
E+=0

, BHYTPU U HA ITOBCPXHOCTHU NPOBOJAHHUKA @ = const

JMAIeKTpUKU B 3JIEKTPOCTATHUECKOM TioJie. JludnekTpudeckas

IMPpOHUIACMOCTDh BCIICCTBA €

Kongencarop. D1eKTpo€MKOCTh KOHIEHCATOPA:

DIEKTPOEMKOCTD IJIOCKOTO KOHIEHCATOpa:
_€€0S _

C SCO

3.1.10

[MapaienbHOe COeIMHEHNE KOHIEHCATOPOB:
q = ql + qz + ...,ul = UZ = ...,Cnapann - Cl + Cz + ces

ITocnemoBaTeabHOE COCAUHEHHE KOHACHCATOPOB:




3.1.11

OHeprus 3apsKEHHOr0 KOHAEHCATopa:

2 2 2C

2
We

3.2

3AKOHBLI ITOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:

i T ST

ITocTosuHE TOK: | = const

Jns mocrossHHOrO ToKa q = It

322

VYcnoBusi CyliecTBOBaHUS AIEKTPUUECKOTO TOKA.
Hanpsioxenne U u 3/IC E

323

3axon OMa 11 yyacTKa Lenu:

u
==
R

324

DnexTpuueckoe COIPOTUBIICHUE. 3aBUCHUMOCTH
CONPOTHUBIICHUS OJHOPOJHOTO MPOBOAHMKA OT €ro JIJUHBI U

CCUCHMU. YI[CJ'IBHOG COITPOTUBJICHUEC BCUICCTBA.

[
R:pg

325

Hctounuku Toka. DJ1C uctouyHuka ToKa:

E= ACTOpOHHMXCVIJ'I

q

BHyTpeHHee conpoTUBIEHNE HCTOYHHUKA TOKA

3.2.6

3akon Oma 1151 TIOJTHOM (3aMKHYTOM) AnekTpudeckoit nemu: E

=R + Ir, oTkyzna




E.r|

T

HapaJIJIGHLHOC COCAMHCHHUEC ITPOBOJHUKOB!

[=11+1R2+..,Ul=02=..,

11,1
Rnapann Rl RZ

3.2.7
[TocnenoBarenbsHOE COETMHEHHUE TPOBOTHUKOB:
U=Uul+02+..,11=12=..,
Rnocn = Rl + R2 + .o
Pabota snektpuueckoro toka: A = [Ut.
3akoH J[xoyns — Jlenua:
Q =I’Rt
3.2.8
Ha pesucrope
2
KQ:A:Pm:Hﬁ:E-
R
MOIHOCTD 3IEKTPUUECKOTO TOKA!
Ad e
= =l
AT larse
TermoBast MOIITHOCTH, BhIAEIsIEMAas HA PE3UCTOPE:
io B
3.2.9 P—I_R—E—R.
MoutHOCTh HCTOYHHUKA TOKA:
B = "*“"!:: S — EI
= Ar -
CBoOOHBIE ~ HOCHUTENM  DJEKTPUYECKHX  3apsoB B
3210 MPOBOJHUKAX.  MeXaHU3Mbl  TPOBOAMMOCTH  TBEPIBIX

MCTAJUIOB, PaCTBOPOB U pacCIllIaBOB JJICKTPOJIMUTOB, TIa30B.

[TonynpoBoaauky. 1101ynpOBOIHUKOBBIN U0




3.3 MATHUTHOE I1O0JIE
MexaHndeckoe B3aMMOJIeiiCTBIIE MAarHUTOB. MarauTHoe I1oJIe.
Bekrtop MarnutHON wuHAyKUMH. IlpuHnun cynepno3uuuu
MarHUTHBIX IIOJICH:
331 B=B;+B,+..
JluHMM MHAYKOMM MarHuTHOro mnoJig. KapTtuna JvHUA
WHIYKIUU MarHUTHOTO MOJIS MOJIOCOBOTO u
MTOIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
Oneir Opcrega. MarHutHoe mnojie HPOBOJAHHMKA C TOKOM.
330 Kapruna nuHMA MHAYKIMM MAarHUTHOTO TOJISI JJIMHHOIO
o MPSMOTrO MPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO MTPOBOAHUKA,
KaTYLIKH C TOKOM
Cwina Amriepa, €€ HanpaBJI€HUE U BEJIMYMHA!
F 4 =IBlsina
3.3.3 |, rAe o — yrojl Mex/J1y HalpaBJICHUEM IIPOBOJHUKA U BEKTOPOM
B
Cuia JlopeHua, e€ HanpaBJIE€HUE U BEJIUYUHA:
Fnop = q | vBsina
IZI€ 0. — YIOJI MEXKY BEKTOpaMHU
.
334
u
B
. JIBM>KeHHe 3apsKEHHON 4YacTHUIbl B OJHOPOJHOM MAarHUTHOM
noJje
34 SJIEKTPOMATHUTHASA MHAYKINUA
IToToK BEKTOpa MarHUTHOW MHIYKIIMU:
® =B, S = BScosa
34.1




34.2 SBnenue anekTpomMaruuTHOM nHAYKIMK. D/]C nHAYKIMH

3aKoH 37eKTpoMarHuTHo nuaykun dapanes:

3.43 E=—r| =-0

SJIC uHAYKUIMYU B IPSIMOM MPOBOJHUKE UTMHOM 1,

JABKYIIEMCA CO CKOPOCTBIO

-

0

N
-

(L)

B OJJHOPOJHOM MarHUTHOM moJie B:
| E; |= Blucosa

344 , TJIE 0. — yToJI MeX/1y BEKTOpoM B 1 Hopmaibio

—

n

K IINIOCKOCTH, B KOTOpOfI JICKAT BEKTOPLI

-
—

Ino
; €CITH
1
1
B
, U
v

TO




|E; |=Blv

345 ITpaBuiio Jlenna
NHIyKTUBHOCTB:
0]
L=—
I
34.6 . mwm O = LI
Camounnykuus. 9JIC caMOMHAYKITUU:
Af
E=-L—| =-IT
Al o
DHeprusi MarHUTHOTO TOJISL KAaTYILIKH C TOKOM:
LI?
3.4.7 WL = B
3.5 DJIEKTPOMAT'HUTHBIE KOJIEBAHUA 11 BOJIHBI
KonebGarenbupiii  kOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC
Kosie0aHus B U1€aTbHOM KoJeOaTeIbHOM KOHTYpE:
| gl 1) =g, 5m( o+, )
|
151 |I|r|=ql_'=c-:qms:1:tst of +@ | =1__ cos|ct +g,)

®opmyna Tomcona:
T =2nyLC

, OTKyJa

a):2_7'(:
T

=)~
(@)

CBs3b AMIUIMTYABI 3apdaa KOHACHCATOpa C aMHHHTYHOﬁ CHJIbI
TOKa TIIpH CBO60)IHI)IX SJICKTPOMArdHuTHBIX KOJICOAHHSIX B

nACaJIbHOM KoJie0aTeIbHOM KOHTYpC:




I

il E

L)

q1 118 S8 -

3aKkoH COXPAaHCHUA SHEPTHUU B HUACAIBHOM KoJiIe0aTeIbHOM

KOHTYpe:
3.5.2
3.53 BrIHy:XIeHHBIE 3JI€KTpOMarHuTHbIE Konebanus. Pesonanc
[Tepemennsrii Tok. IIpousBoacTBo, mepenaya u norpedieHue
ANEKTPUUECKON SJHEPTUU
3.54 . : . -
cue L e . LI
i = SEn EL 'l:'l:rllﬂ
7 2 i, ¥
CBoMCTBa 3JIEKTPOMArHUTHBIX BOJH. B3anMHas opueHTanus
BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe:
3.5.5 -0 s
E1lB1lc
3156 [Ixana 3JIEKTPOMArHUTHBIX BOJIH. IIpumenenune
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITHUKA
361 [IpsimonuHEHOE pacHpOCTPAaHEHUE CBETA B OJHOPOJHOHN
cpene. TodueuHblit HCTOUHHUK. JIyd cBeTa
3aKOHBI OTPaKEHUS CBETA.
a=p
3.6.2 i
“ a|fp
],
P AP S
3.6.3 [TocTpoenne n300pa>keHHii B INIOCKOM 3epKalie
3aKOHBI IPEJIOMJICHUS CBETA.
IIpenomiieHue cBera:
3.6.4

nisina = npsinp.

AOGCOIIOTHBIN MMOKa3aTesb MPETOMIICHHUS:




_C
Na6e =2

OTHOCUTENBHBIN NTOKa3aTelb IPpCIOMIICHUSA:

npy 01
Notw = ="7"
ny 02

XoJ nyden B Ipu3Me.

\-'; - ‘r': y ’l"_.f_-_ - ”:_."_:
COOTHOIHGHI/IC JaCTOT W COOTHOIICHWE MIJWH BOJH IIpHU
nepexoae MOHOXpOMATHYICCKOI'O CBETa YE€PE3 I'paHULly pa3aciia

JABYX OIITUYCCKUX CPCI:

R, iy

L "
3.6.5 [TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHBIN yroi NOJIHOrO BHYTPEHHETO OTPAKEHUS:
. 1 n
Sinapp = =2
Notw 11
Cobuparonie ¥ pacceuMBalIIMe JHUH3bL. TOHKas JIHH3A.
DOoKyCHOE PAaCCTOSTHUE M ONTUYECKAs CHJIa TOHKOMW JIMH3BI:
1
D==
3.6.6 T
dopmyiia TOHKOH JTMH3bI:
1,1_1
d F
3.6.7 f

VBeandeHre, 1aBacMoe JIMH301:




c_h_Ifl
H d
ﬂF s
".-.'- II
H
& o
B ciydae paccenBaronieil JIMH3bI:
1
D0 =F = BO'
3.6.8 Foh _LfL
H d
Xox nyda, IPOIIEIIETO JUH3Y O] MPOU3BOJIBHBIM YIJIOM K
e€ rnaBHOM onTuyeckod ocu. [loctpoeHue w300pakeHU
TOYKHM W OTpe3Ka MPSAMOM B COOMpAIOMIMX M PACCEUBAIOLINX
JIMH3aX U UX CUCTEMax
3.6 doroanmapaT Kak ontudeckuil npubop. ['na3 kak ontudeckas
cuctema
Wntepdepennust cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
HaOJII0ICHUS MaKCHMYyMOB u MHUHUMYMOB B
UHTep(PEepEeHIIMOHHON  KapTWHE OT JABYX  CHH(]A3HBIX
KOTE€PEHTHBIX UICTOUYHUKOB:
3.6.
3 A 3 o |
MARCTIMYMEI — A=2m— m=0,11, £33, ..,
- >
- '.. - -
MITHIIMYMBT — A={2m+1)—, m=0,£1.£2 +3
2611 Hudpakmus cera. JludpaknuonHas pemérka. Y CIOBHE

Ha6JIIOI[eHI/ISI TJIaBHBIX ~MAKCMUMYMOB IIpH  HOPMaJIbHOM




MNaaCcHUM MOHOXPOMATHUYCCKOro CBCTa C I[J'IPIHOI71 BOJIHBI A Ha

pemeéTKky ¢ mepuoaom d:

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

3.6.12 Hucnepcus cBeta
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M

4.1.1 ['mnotesza M. Ilnanka o kBanTax. ®opmyna [Tnanka: E = hv

®otonbl. DHeprus (HoToHa:

E=hv =%C =pc

4.1.2

Nmnynbe poTona:

_E_hv_h
P c ¢ A

4.1.3 ®otorddext. Onpiter A.I'. CtoneroBa. 3akoHb! poTodddexra

VYpaBuenue DitHmreliHa 11 GoTodpdexTa:

E porona = ABbIXOAA + Eppimax,
rae,
hc
EqJOTOHa =hv = 1
4.1.4 3
Aguixona = thp = A_C
Kp
2
mov
Exnvmax = Zmax = eUsan

4.1.5 JlaBnenue cBera.




JlaBiieHne cBETa Ha MOJIHOCTBIO OTPAXKAIOLIYI0 IOBEPXHOCTh U

Ha MOJIHOCTBHIO MOIIOMA0IIYHO ITOBEPXHOCTDH

4.2

OU3NKA ATOMA

4.2.1

HnaHeTapHax MOJCJIb aTOMa

422

[Toctynatel bopa. M3nydyenne u moriomeHue (HOTOHOB IMpHU

IIEPEX0/I€ aTOMa C OJJTHOTO YPOBHS SHEPTUU HA JPYTOM:

423

JInHelyaTeie CIIEKTPBI.

CriekTp ypOBHEM SHEPruu aToMa BOJIOPOAA:

- 13.64B

-
2 3

E.

H=]

4.3

OU3NKA ATOMHOI'O APA

43.1

Hyxnonnass moxens sinpa I'eitzenOepra — MBanenko. 3apsn

sanpa. MaccoBoe uncio sapa. M3otomnsl

432

PannoakTUBHOCTD.

Anbda-pacra;

Axy Ady. 4
zX— 7 Y+, He
bera-pacna.

DJeKTpOHHBIN B-pacnan:

Axr . Axr L =
ZX g Y+ ety

[To3utponuslii B-pacnan:

AX42 7+ J2+v

'amma-u3nydenue

433

3aKOH paJIMOaKTUBHOTO pacIiajia:

—t
N(t) = No#2T

HYCTB m — Macca paauOaKTUBHOT'O BCIICCTBA. TOFI[a




—t
m(t) =mg*2T

4.3.4

SAnepubie peakuuu. JleseHne u CUHTE3 saep




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Guzuka; 10 knacc. yrinyonennoe ooyuenne KacosinoB B.A. O6miecTBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO « IPODA»; AKLIMOHEPHOE 0OIIECTBO
«M3natenbctBo «IIpocBenienne»

» Gusuka; 11 knace. yrmybnennoe odydenne KacesinoB B.A. OGmiecTBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE 00IIECTBO

«M3marenscTBO «IIpocBemnieHne»

METOANYECKUE MATEPHUAJIBI J1JIS1 YUYUTEJISL
M.IO. Jlemunonra, B.A.I'pu6os, A.U.I'urono ®uzuka EI'D 1000 3agau Mockaa,
2020
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