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MNOACHUTEJIBHASA 3AIIUCKA

[IporpamMmma mno (¢u3KMKe Ha ypOBHE CpeAHEro ooOuero odpa3oBaHMs pa3padOoTaHa Ha OCHOBE
MOJIOKEHUH U TpeOoBaHMIM K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHOM INpOrpamMMmBl,
npenctasiaeHHbIX B PI'OC COO, a Taxke ¢ yuéroMm (penepanbHoil pabouelt mporpaMMbl BOCIUTAHUS U
Konnenmuu npenonaBanus yuyeOHoro mpenmera «®Pusunka» B 00pa3oBaTeNbHBIX OpraHU3aLUsIX
Poccuiickoit @enepannu, peaau3yonmx OCHOBHbIE 00pa30BaTeIbHbIE IPOIPaAMMBbI.

[lporpamma mo ¢usmke ompexpensier 00sA3aTEIBHOE MPEIMETHOE CONEp)KaHHE, YCTAHABIMBACT
PEKOMEHAYEMYIO TOCIEA0BAaTEIbHOCTh H3YYEHHUs TEM M pPa3/eloB Y4eOHOro IpeaMmeTa ¢ Yy4ETOM
MEXITPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOT0 Mpolecca, BO3PACTHBIX 0COOCHHOCTEH
obyuaromuxcs. [Iporpamma mo ¢usnke naét mpeacTaBiIeHUE O IENAX, COACPKaHUH, 0OLIeH cTpaTeruu
o0y4eHHs, BOCHMTAHUS W pa3BUTHs OOydarolluMxcs CpeicTBaMu ydeOHoro mnpeamera «Pusmkay Ha
yri1yOJIEHHOM YpOBHE.

W3yuenne Kkypca Gu3MKA ~ yrioyOJNEHHOTO  ypOBHS  TO3BOJSIET — peajM30BaTh  3a/a4yM
npodecCUOHANBHON OpHEHTAllMM, HAlpaBlI€HO Ha CO3JaHHME YCIOBHM [UId MPOSIBICHUS CBOUX
MHTEJUICKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH KaKIbIM OOYYaIOLIMMCS, KOTOPbIE HEOOXOAUMBI s
MIPOJIOJDKEHMSI 00pa30BaHUs B OpraHu3aIysax MpoecCHOHAIBHOTO 00pa30BaHus M0 PA3IMIHBIM (PU3HKO-
TEXHUYECKUM U MHXEHEPHBIM CIIEIUATIBHOCTSIM.

B mporpamme no ¢usuke onpenensiorcs IaHUpyeMble pe3yabTaThl OCBOCHHUS Kypca (PH3HKH Ha
YPOBHE CpeJHETO 0011ero 00pa3oBaHus: TUYHOCTHBIE, METANPEAMETHBIC, TPEAMETHBIC (Ha yriayOaéHHOM
ypoBHe). HayuHo-MeTomonoruueckoil OCHOBOM il  pa3pabOTKM TpeOOBaHUIl K JIMYHOCTHBIM,
METanpeIMETHBIM U MPEIMETHBIM pe3yJabTaTaM OOYUYaIOMIMXCsl, OCBOMBIIUX IPOTpaMMy 10 (hu3uke Ha
YPOBHE CpeHero oouiero o0pa3oBaHus Ha yrilyOlIEHHOM YpOBHE, SIBJISETCS CUCTEMHO-AESTEIbHOCTHBIN
MOJXONI.

[Iporpamma no (pu3MKe BKIIIOYAET:

IUIAHUPYEMbIE PE3yNIbTaThl OCBOEHHUS Kypca (M3UKM Ha YriayOJE€HHOM YpOBHE, B TOM YHCIIE
MPEMETHBIEC PE3YNIbTATHI 110 T0JIaM O0yUYEHUS;

cojepxaHue yueoHoro npeamera «Pusnkay o rogam o0ydeHuUs.

[Iporpamma 1o ¢u3uke UMEET NPUMEPHBIA XapakTep M MOXKET ObITh MCHOJb30BAHA YUUTEISIMHU
(U3UKHU 17151 COCTABICHHUS CBOMX pabovMX MPOTpamMM.

IIporpamMa 1o ¢u3uke HE CKOBBIBAET TBOPYECKYI0 WHHUIMATUBY YYMTENEH M IPENOCTABISAET
BO3MOKHOCTH ISl peajM3allid pa3iM4YHbIX METOJUYECKHUX TMOAXOJOB K IpernojaBaHUIO (U3MKU Ha
yIIIyONEHHOM YPOBHE MPH YCIOBHH COXPAaHEHUs 00s3aTeIbHON YaCTH COJIepKAaHUS Kypca.

du3uka Kak Hayka o HanboJsiee o0IIMX 3aKOHAX IIPUPOIbI, BEICTYIIAs B KaUECTBE yUeOHOT 0 ITpeaMeTa
B ILIKOJIC, BHOCUT CYIIECTBEHHBII BKJaJ B CHUCTEMY 3HaHUN 00 okpyxkatomeMm mupe. LlkombHbIN Kypc
(UBUKH — CUCTEMOOOPa3YIOIIUH SISl €CTECTBEHHO-HAYYHBIX YYEOHBIX ITPEIMETOB, TOCKOJIBKY (DU3UIECKUE
3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SIBIICHHUM, U3ydaeMbIX XUMHUEH, Ouosiorueit, pusnueckoii reorpadueit
U acTpoHOMHE. Vcnonp30BaHNe U aKTUBHOE MPUMEHEHHE (PU3NYECKUX 3HAHUN ONPEIENUIIO XapakTep U
OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHUH B cepe SHEPreTUKH, TPAHCIOPTA, OCBOCHMS KOCMOCa,
MOJIy4EeHHUsI HOBBIX MaTEpUaIOB C 3aJJaHHBIMU CBOMcTBaMu. M3ydyeHne (Gpu3nKu BHOCUT OCHOBHOW BKJIAJ B
(dbopMHpOBaHHE E€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa oOydaromerocsi, B (OPMHpPOBAHHE YMEHHI
IPUMEHATh HayYHbIN METOJI IO3HAHUS MPH BHINOJIHEHUN UM Y4eOHBIX UCCIIEOBAHUI.

B ocHOBY Kypca (U3MKH Ha YpPOBHE CpEHEro 00Iero oOpa3oBaHus MOJIOKEH PsiI UAEH, KOTOphIe
MO’KHO paccMaTpUBaTh KaK MPUHIUIIBI €T0 IIOCTPOCHUSI.

Hoea uenocmnocmu. B COOTBETCTBUM C HEMl Kypc SIBISETCS JIOTMUECKU 3aBEpIIEHHBIM, OH
COJCPXKHUT MaTepuaj U3 BCEX pa3fenoB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHYECKOH, TaKk W
COBPEMEHHOM (PU3UKH.



Hoen cenepanuszayuu. B cooTBEeTCTBUM ¢ HeW Marepual Kypca (GU3UKH OOBEIUHEH BOKPYT
¢busnueckux Teopuil. Begymmm B Kypce siBisieTcs (OPMUPOBAHUE MPEACTABICHHM O CTPYKTYPHBIX
YPOBHSIX MaTE€PHH, BEILIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanuzanus TMpeAnoiaraeT HCIONIb30BaHHE TIyMaHUTapHOTO
MoTeHIKana GU3NIECKOM HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS (PU3UKH C Pa3BUTHEM OOIIECTBA, a TAKKE C
MHUPOBO33PEHYECKIMHU, HDABCTBEHHBIMU U SKOJIOTUYECKHUMHU TpoOIeMaMu.

Hoea npuxnaonou nanpaenennocmu. Kypc ¢Gusukud yriayOn€HHOTO ypOBHS TIpeANojaraet
3HAaKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKHUX M TEXHOJIOTMYECKHUX MPUIIOKEHUH M3YYEHHBIX TCOpPUH U
3akoHOB. [Ipy 3TOM paccmaTpuBarOTCS Ha ypOBHE OOIIMX NPEACTABICHUN M COBPEMEHHBIC TEXHHUYECKHUE
YCTPOMCTBA, U TEXHOJIOTHH.

Hoea rxonozuzayuu peannsyercsi IOCPEACTBOM BBEJICHUS AIEMEHTOB COJIEP)KaHNUs, TOCBSIIEHHBIX
HKOJIOTHYECKUAM TIPOOIIEMaM COBPEMEHHOCTH, KOTOPHIE CBS3aHbI C PA3BUTHEM TEXHUKU M TEXHOJOTHM, a
Takke 00CYKIeHHs MPoOIEM pallMOHATFHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.

OcBoeHHe coJiepKaHus IPOTPAMMBI 0 (PU3HKE TOJHKHO OBITH IIOCTPOSHO HAa MPUHITUIIAX CUCTEMHO-
NeSTeNIbHOCTHOTO moaxona. [{ns ¢uszuku peanuzanus 3TUX NPUHLUIOB 0a3upyeTcsi Ha MCIOJIb30BaHUU
CaMOCTOSITEJIFHOI'O 3KCIIEPUMEHTa KakK IMOCTOSIHHO JeHcTByromero ¢akropa ydeOHoro mpouecca. s
yIIIyONEHHOTO YPOBHSI — 3TO CHCTEMa CaMOCTOSATEIBHOTO YUEHHYECKOTO 3KCIIEPHUMEHTA, BKIIIOYAIOIIETO
(pOHTANIbHBIE YICHUYECKHE OIBITHI MPU U3YYCHHH HOBOTO MaTepuaia, JabopaTopHbie pabOThI U pabOTHI
npakTukyma. [Ipy 3ToM BO3MOXKHBI iBa criocoba peanu3annu (pu3ndeckoro npakTukyma. B mepom ciyyae
MIPAKTUKyM NpoBoauTcs 6o B koHue 10 u 11 kmaccos, 1ub0 mocie NepBOro U BTOPOro MOIYroguil B
Ka)KJIOM U3 3TUX KJ1accoB. BTopoii criocod — 3To uHTerpanus padoT NpakTUuKymMa B CUCTEMY J1ab0paToOpHBIX
paboT, KOTOpBIE MPOBOAATCS B Ipoliecce u3ydeHus paszzaena (temsl). [Ipu sTom o pabotaMu mpakTUKyma
MOHMMAETCA CaMOCTOSITENIbHOE HCCJIEOBAHUE, KOTOPOE MPOBOIUTCS IO PYKOBOJCTBY CBEPHYTOTO,
00001EHHOTO BH1a €3 MOIIaroBOi HHCTPYKITUH.

B nporpamme mo ¢u3Mke cUCTeMa YYEHHYECKOrO OSKCIEPHMEHTa, Ja0OpaTOpHBIX paboT H
NMpaKTUKyMa TIpeACTaBIeHAa EIWHBIM IepeyHeM. BBIOOp TeMaTWKW ISl ITHX BHUAOB YYEHHUYECKUX
MPAKTUYECKUX palbOT OCYIIECTBISETCS YyYaCTHHUKAMU OO0pa3oBaTENbHOTO TMpoliecca UCXOAS U3
0c00EHHOCTEH MOYpOUYHOTO TIAHMPOBAHUS U OCHalIeHHs KabuHeTa (usuku. [Ipu 3TOM obecrieunBaeTcs
OBIIaJIcHHUE OOYYaIOIMMUCS YMEHHUSIMU MPOBOJUTH NMPSMbIE U KOCBEHHbIE HM3MEPEHUs, HCCIEI0BaHUS
3aBUCUMOCTEH (PU3MUECKUX BEJIWYMH U TIOCTAHOBKY OIIBITOB IO IMPOBEPKE MPEIOKEHHBIX THIIOTE3.

Bonbiioe BHMMaHuWe yzessieTcs PEIICHHI0 PAcYETHBIX M KAayeCTBEHHBIX 3amad. [Ipm sTtoMm miis
pacu€THBIX 3a7]a4 MPUOPUTETOM SBIAIOTCS 3a/1a4dl C SBHO 33/JIaHHON M HESBHO 33JIaHHON (PU3NYECKOM
MO/JIEJIbIO, TO3BOJISIONINE MPUMEHITh M3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO paszzeia
Kypca, TaK W HMHTETPUpPYS NPUMEHEHHWE 3HAHWUA M3 pa3HbIX pas3nenoB. s KadecTBEHHBIX 3a/aad
IPUOPUTETOM SIBIISIFOTCS 3a/laHUsl HAa OOBSICHEHUE/Tpe/CKa3aHue MPOTeKaHWs (U3MUECKUX SIBICHUN U
MIPOIIECCOB B OKPYKAIOUIEH JKU3HU, TpeOyromue BpIOOpa (GU3NIECKON MOJETH AJISi CUTYaIlluHl MPAKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootrBerctBun ¢ TpeboBanusimu OI'OC COO k MarepuaIbHO-TEXHHUECKOMY OOECIEUCHHIO
ydaeOHOro mporecca Kypc (U3UKUA YrIyOJIEHHOTO YpOBHS Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHUs
JOJKEH U3Yy4aThCs B YCIOBUSX NMPEAMETHOT0 KabuHeTa. B kabuHeTe pu3nKu H0KHO OBITH HEOOX0IUMOE
nabopaTopHoe O0OpYAOBaHHE JUIsl BBINOJHEHMS YKa3aHHBIX B NporpaMMe Ho (puU3MKe Y4eHHYECKHUX
OTIBITOB, JIA0OPATOPHBIX Pa0OT U PabOT MPaKTUKyMa, a TAaKKe IEMOHCTPALIMOHHOE 000PYyI0OBaHUE.

JlemoHcTpanoHHOe 00opynoBaHue (GOpMUPYETCS B COOTBETCTBHM C MPHUHIIUIIOM MHHMMAIBHOM
JOCTAaTOYHOCTH W 00eCNeurBaeT MOCTAHOBKY IMEPEUMCICHHBIX B MpOrpamMme MO (PU3HMKE KIIOYEBBIX
IEMOHCTpAIMid ISl WCCIEJOBAHUS HM3yYaeMbIX SIBICHHH W  TPOIECCOB, OMIMPHUECKUX U
(GbyHIaMEHTaNbHBIX 3aKOHOB, X TEXHUYECKUX MMPUMEHEHHIA.

JlaGopaTopHoe o00OpynOBaHME ISl YYEHHYECKHX IPAKTHUECKUX padoT ¢GopMHUpyeTcss B BHIE
TEMaTUYEeCKMX KOMIUIEKTOB U oOecredyuBaeTcss B pacuére OJHOr0 KOMIUIEKTa Ha JBYX OOydYarolUXCs.



TemaTtndeckre KOMILIEKTH J1a00paTOPHOTO 00OPYAOBaHUS JOJDKHBI OBITh MMOCTPOEHBI HA KOMILIEKCHOM
MCIOJIb30BAaHNHU aHAJIOTOBBIX U MU(PPOBBIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B
BUIe HU(PPOBBIX JTaOOPATOPHIA.

OCHOBHBIMH LIENSIMU U3Yy4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SBISIOTCS:

(dbopMHpOBaHNE HHTEPECA U CTPEMIICHHSI 00YJaIOIINXCs K HAYYHOMY M3yYEHHUIO IPUPOJIBI, pa3BUTHE
WX UHTEJUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTABICHUH O HAYYHOM METOJe TO3HaHUS W (OpMHpPOBAHHME HCCIIEAOBATEIHCKOTO
OTHOIIICHUS K OKPYKAIOIINM SIBIICHUSM;

(dbopMHEpOBaHKE HAYYHOTO MHUPOBO33PEHUS KAaK Pe3yJbTaTa M3y4eHHUs OCHOB CTPOCHHUS MATEPUH U
(dhyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

(dbopMUpOBaHHE YMEHHUH OOBSICHATH SBJICHUS C MCIOIH30BAaHUEM (PU3NYCCKUX 3HAHUNM U HAYUHBIX
JI0Ka3aTebCTB;

(dbopMupoBaHUe PEACTABICHUHN O POIH GU3HUKH JJI Pa3BUTHSI APYTUX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHi;

pa3BUTHE TPEACTABICHUI O BO3MOXHBIX chepax Oymymed mnpodhecCHOHAIBLHON ACSTEIBHOCTH,
CBSI3aHHBIX C (DU3HUKOM, TOJITOTOBKA K JaJIbHEHIIIEMY O0yUEHHUIO B ’TOM HAIPaBIICHUU.

JlocTikeHne 3THX Iiefiell oOecreunBaeTcsl pelIeHneM CIEIyIONMX 3a7ad B Mpolecce M3ydeHUs
Kypca GU3HKH Ha YPOBHE CPEAHETO 00I1Iero 0opa3oBaHus:

MpHOOpeTeHNne CHUCTEMBbI 3HAHUN 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOUAsT MEXAaHWKY, MOJEKYISAPHYIO (PHU3UKY, JJICKTPOAMHAMHKY, KBAHTOBYIO (HU3MKY U DJIEMEHTHI
acTpou3uKwy;

(dhopMUpOBaHHE YMEHHIA IPUMEHITH TEOPETHUSCKUE 3HAHUS JUTSI OOBSICHEHUS (DU3UUECKUX SIBICHUM
B IIPHPOJIC U JIUIS IPHHSATHS MPAKTHYSCKUX PEIICHUH B IOBCEIHEBHOW KHU3HHU;

OCBOGHHE CIIOCOOOB pElICHHs Pa3IUYHBIX 3a7a4 C SIBHO 33JaHHON (DU3MUECKON MOJEeJbIo, 3a1ad,
MOJPa3yMEBAIOIINX CAMOCTOATENbHOE CO37aHue (PU3NYECKON MOJENH, aJIeKBaTHOW YCIOBUSM 3aJauu, B
TOM YHCJIE 3a/1a4 WH)KEHEPHOTO XapaKTepa;

MOHMMaHUE (PU3UYECKMX OCHOB U TMPHUHIMIOB JCHCTBHS TEXHHYECKUX YCTPOUCTB H
TEXHOJIOTUYECKHX MPOLIECCOB, UX BIUSHU Ha OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJaMHU  CaMOCTOSITEIbHOTO  IJIAHUPOBAaHUS M MPOBEICHUS  (PUINYECKUX
AKCIIEPUMEHTOB, aHAIN3a W UHTEPIpeTalud HHPOPMAIUH, OMPEACICHUsI TOCTOBEPHOCTH MOIYICHHOTO
pe3yibTara;

CO3/aHHM€ YyCJOBMM Ui pa3BUTHUA YMEHUH MPOEKTHO-HCCIEAOBATEIbCKOM, TBOPUYECKOM
JeSITEIbHOCTH,

pa3BuTHE UHTEPEca K chepaM MpoPeCCHOHATIBHON A TEILHOCTH, CBSI3aHHOU C (DU3HKOIA.

B cootBerctBun c tpeboBanusmu DPI'OC COO yrnyOnéHHBIM ypOBEHb U3YYECHHS Y4eOHOTO
npeamera «®Pu3uka» Ha YpPOBHE CpeAHEro oOmero o0pa3oBaHUs BBIOMpaeTCs OOydYaIOIIMMUCH,
IUTAHUPYIOILMMU POAOIKEHHE 00pa30BaHUs MO CHEHATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOdUIIs.

Ha wusyuenuwe ¢usuku (yrnyOnéHHBI YpPOBEHb) Ha YPOBHE CpEIHEro o0Iero oOpa3oBaHHA
orBonutcsa 340 gyacos: B 10 kmacce — 170 gacos (5 gyacoB B Hepeno), B 11 kmacce — 170 wacos (5 yacoB B
HEJIEI0).

[Ipennaraemselii B mporpaMMe o Gu3MKe nepedeHb 1a00paTOPHBIX U MPAKTUIECKUX PaOOT SBISETCS
PEKOMEHIOBaHHBIM, YUUTENb JIENaeT BBHIOOP MPOBEACHHUS JTaOOpaTOPHBIX PaOOT M OMBITOB C YYETOM
WHANBUAYAIBHBIX 0COOCHHOCTEH 00yJYarOIXCs.



Hcnonb3yeMoe 000py10BaHNe U MPOrPpaMMHOe ofecliedeHue, MPuodpeTeHHOoe B paMKaX MOJTy4YeHusl
I'panTa no npoexkty «IT-pusmxn»

KomnbrorepHoe u nepudepuiinoe o00pyaoBanue
1.MnTepakTBHAs MaHeNb, paboyas CTaHIMA I yYaluxcs, padodas CTaHIMS ISl yYUTes.
2.D311-HaKOTU TENb

3. MOV pans 3D neuatu

4. NutepaktuBHble 3D-Moe1M mporpaMmMHoro komiuiekca MozaBook
YueOHoe u yueOHOe 1a00paTOPHOE 000PYT0BaAHHUE

1.Iludposas madopatopust

2. USB-nakomnutenb

3. CeHcopbl

4. KoMIJIEKTHI 1ab0paToIpHOTo 000pyaoBanus ob1ero HazHaueHus (Nel-No7)
5.Churmomanometp

6. KoMImiexT 11t u3ydeHust BO30OHOBIISIEMBIX HCTOUHUKOB YHEPTHU
7.Habop nabopaTopHbIi IO MEXaHHUKE

8. HabGop mpy»uH pa3muvyHON )KECTKOCTU

9.AMmniepMeTp-BOJIBTMETP

10.YHuBepcaabHbIi MAarHUTOMETP

11.M3MepuTens 371€KTPOMArHUTHOTO U3JTy4EHUs

12.1o3umMeTp- paguomeTp

13.1lITanreHIMpPKYIb UGPOBOMA

14. TIpubop nsst u3MEpeHUs JJIMHBI CBETOBOM BOJIHBI

15. MynbstumeTp

16.13meputens EMKOCTH KOHAEHCATOPOB

17. YHuBepcanbHbIl JaroMeTp

18.I'urpometp nmudpoBoi

19.JTrokcmetp mudpoBoii

20.AnemomeTp

21.TepMOMETp NEKTPOHHBIN

Crnenunanu3upoBaHHasi MedeJIb M CHCTEMbl XPaHEHHU:

1.Cton nabopaTopHblii HU3KMI TN 1

2. CTyn y4eHUUYEeCKHi

3. Ika¢ ams TOKyMEHTOB

4. Cton nabopaTOpHBIN HU3KUI THI 2

5.Cton 1eMOHCTPAMOIHHBIN (PU3UYECKUI C TPUOOPHBIM KOMILIEKCOM



6. Cton i yaurens
7.Cron nabopaTopHblil ¢ TyMOOH

DJIeKTPOHHBIE 00pa3oBaTe/ibHbIE pecypchbl, 00pa3oBaTeJbHbIA KOHTEHT

1. TpenaxepHas cucreMa Ha 6a3e CUMYISLIMOHHBIX MOJENIEH ISl SMIMPUYECKOT0 0Oy4eHUs B
MMMeEpEeCUBHON 00pa30BaTeNbHON MIaTPOPMEC KOHCTPYKTOPOM CUMYJISILIUOHHOTO IPOrpaMMHUPYEMOTO
1aThopMec KOHCTPYKTOPOM CUMYJISILIMOHHOTO IporpaMMupyemoro 3D- npoctpancTBa

2. PecypcHblif Ha0Op M3yueHUE OCHOB JIEKTPOHUKH, JTOTUKU U 00paOOTKH CUTHAIOB KOHCTPYKTOPOA
MPOTPAMMHUPYEMBIX MOJIEJIEN NHKEHEPHBIX CUCTEM

3.KOHCTpYKTOp IpOrpaMMHUPYEMBIX MOJIEJIEH HHKEHEPHBIX CUCTEM

4.Y4eOHbIe MaTepuabl U3 BCTpoeHHOU Onbaroreku 3DciieH (Moeneit) 00pa3oBaTeIbHOTO U
MO3HABATEIBHOTO COJIEPKAHUS



COJEPKAHUE OBYYEHUA
10 KJTACC

Paznen 1. HayuHbiii MeTOA MO3HAHUS NPUPOALI.

®dusuka — pyHnameHTaIbHas HayKa o pupoae. HaydHblif MeTo1 MO3HaHHUS M METO b HCCIIEIOBAHUS
(hUBUYECKUX SBICHUN.

DKCIIepUMEHT U TeOpHs B Ipoliecce Mo3HaHus npupoasl. HabmoieHne n S5KCepuMeHT B (hr3HKe.

CriocoObI n3MepeHust pU3nuecKux BeIMYMH (aHAJIOTOBBIE U NU(POBBIE N3MEPUTEILHBIE TPHOOPHI,
KOMITBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[Norpemnoctu n3mMepenuil pusnueckux BenuYrH (a0COMOTHASL U OTHOCUTEIIbHAS).

MonenupoBanue (pU3MUECKUX SBJICHUN U MPOLECCOB (MaTepuaabHasi TOUKA, aOCOJIIOTHO TBEPIOE
TeJo, ujcanbHas KUIKOCTh, HICAIbHBIN ra3, TOYSHHBIN 3apsa). [ umoreza. @U3NUYECKHl 3aKOH, TPAHUIIBI
€ro NpUMEHUMOCTH. PU3nUecKasi TEOpHUs.

Ponps u Mecto ¢u3uku B popMUpOBaHUU COBPEMEHHON HAyYHOW KapTHHBI MUPA, B MPAKTUUECKOU
NEATENBHOCTH JIIOEH.

Yuenuueckuit 3xcnepumenm, nadopamopnuvie pabomeul, npaKkmuKym.

W3mepenue cuiibl TOKa U HaMpsDKEHUS B LIETIHM MOCTOSHHOTO TOKA MPU MOMOIIM aHAJOrOBBIX U
U(GPOBBIX U3MEPUTETHHBIX TPHOOPOB.

3HakoMCTBO ¢ nH(ppoBoil maboparopueii mo ¢usuke. [Ipumeps! u3mMepeHust GU3NUECKUX BETHIUH
IIPU [TOMOIIY KOMITbIOTEPHBIX TaTYHUKOB.

Paszgea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBmwkeHue. OTHOCUTENTFHOCTh MEXaHUUYECKOTO ABIKeHus. Cuctema oTcuéra.

[Ipsimast 1 oOpaTHas 3a7a4M MEXaHUKH.

Panuyc-BekTop MaTepHanbHOM TOUKH, €ro MPOEKIUK Ha OCH CUCTEMbI KOOpAHHAT. TpaekTopus.

[lepemenienue, CKOpPOCTh (CpeqHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepHabHOM
TOYKH, UX MPOEKIMH HAa OCH CUCTEMBI KoopauHAaT. Cll0’keHUe epEMEIEHUH U CII0KEHHE CKOPOCTEH.

PaBHOMEpPHOE U PaBHOYCKOPEHHOE NMPSMOJIMHEWHOE ABHKEHUE. 3aBUCUMOCTh KOOPANHAT, CKOPOCTH,
YCKOPEHUS U MyTH MaTePUAIbHON TOUYKU OT BPEMEHH U UX IpaduKu.

CBoOosHOe majienue. Y CKOpeHne cBOOOIHOTO NaieHus. [IBIKeHEe Tena, OpOIEHHOTO MO/ YIIIOM K
TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHMSI MaTe€pHabHOM TOYKH OT BPEMEHH U X
rpaduKu.

Kpuonunerinoe nBuxenue. J[BUkeHre MaTepraibHON TOUKHU 110 OKPYKHOCTH. YTJIOBas M JIMHEHHAS
ckopocth. Ilepmon m uactora oOpamenus. lLleHTpocTpemuTenbHOe (HOpPMajbHOE), KacaTelbHOE
(TaHTeHIIMAIBHOE) U TIOJTHOE YCKOPEHUE MaTEpUATIbHOM TOUKH.

TexHuuyeckue YCTpOICTBA M TEXHOJOTMYECKHE IPOLECCHl: CIHUIOMETP, IBUKEHHE CHapsJOB,
LIEMHbIE, [IecTepEHYAThIE U peMEHHBIE NIepeauu, CKOPOCTHBIE JTU(DTHI.

Hemoncmpayuu.

Monenb cucteMbl 0TCUETa, WILTIOCTPALIMs KHHEMAaTHYECKIX XapaKTEPUCTHUK JIBH)KSHUS.

CriocoOslI ucciae10BaHus IBIKEHUH.

Wnmroctpanust npeaenbHOro nepexoaa 1 i3MepeHue MTrHOBEHHON CKOPOCTH.

[Ipeobpa3oBanue ABUKEHUI C UCTIOIH30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO31yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habnronienue aBm>xeHus Tena, OpOIIeHHOTo MO YIIIOM K TOPU30HTY U TOPU3OHTAJILHO.

Hanpapnenue ckopocTH MpH IBUKEHUH 110 OKPY>KHOCTH.



[TpeoGpa3oBaHue yrioBoil CKOPOCTH B PEIYKTOPE.

CpaBHEHHE yTEH, TPACKTOPUNA, CKOPOCTEH JIBHXKEHHSI OJHOTO M TOTO K€ TeJla B Pa3HbIX CUCTEMAaX
OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, npaKmuxKym.

N3yuenne HepaBHOMEPHOTO ABMXECHHUS C IIEJIbIO ONPEEICHUS MTHOBEHHOM CKOPOCTH.

N3mepenne yckopeHHs MpU NPSAMOJIMHEHHOM PAaBHOYCKOPEHHOM JIBMDKEHUM 110 HAKJIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JBHKEHUH.

W3mepenne yckopeHus CBOOOJHOrO TMafeHHUs (PEKOMEHIOBAHO HCIOJIb30BaHUE IHUPPOBOIL
nabopaTopun).

N3yuenne paBwKeHUs Tena, OpOIIEHHOTO TOpPU30HTaNbHO. [IpoBepka THMOTE3bI O MPAMOI
MPONOPIUOHAIBHON 3aBUCUMOCTH MEXKAY JaTbHOCTBIO MOJIETA U HAYAJIBHOW CKOPOCTBIO TeJa.

N3yuenune aBuxeHUs Teaa Mo OKPYKHOCTU € TTIOCTOSTHHOM 110 MOJIYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEpHOa 0OpallleHrs KOHUYECKOT0 MasiTHUKA OT €ro MapaMeTpoB.

Tema 2. lunamuxa.

[Tepsriii 3akoH HetoToHa. HEpManbHbie cucTeMbl 0TCUETA. [IpuHiun oTHOCUTENbHOCTH ["anuies.
HeunepunanpHble CUCTEMBI OTCYETA (OTIPEACTICHUE, IPUMEPHI).

Macca tena. Cuia. [lpuHiun cynepno3uiuuu cuil.

Bropoii 3akon HeroToHa 1111 MaTepraIbHON TOUKHU.

Tperuit 3akoH Hpr0TOHA 17151 MaTEpUAJIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUSA. DKBUBAJICHTHOCTh I'PABUTAIIMOHHOM U MHEPTHOM MAaCCHI.

Cuna TsxkecTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOIHOTO TMaJeHUs OT BBICOTHI HaJ TMOBEPXHOCTHIO
TJIAHETHI U OT reorpaduueckoil mupoThl. JBrkeHne HeOECHBIX TEN M MX CIYTHUKOB. 3akoHbl Kemepa.
[TepBas kocMuyeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, 1BUXKyIIETrocsi ¢ YCKOPEHHUEM.

Cuna tpenus. Cyxoe tperue. Cuiia TpEeHHUS CKOJBKEHHUS W Ccuiia TpeHus mokos. Koaddumment
Tpenusi. Cujia CONPOTUBJICHUS MPU JBUKEHUU Tejla B KUJIKOCTH WM rasze, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHTCILHOT'O JBHKCHHSL.

Hasnenue. 'mapocrtarnueckoe gapiaenune. Cuna Apxumena.

TexHuueckue yCTporuCTBa U TEXHOJIOTMUECKHUE MPOIECCHI: MOIIUITHUKH, IBUKEHIE HCKYCCTBEHHBIX
CITyTHHUKOB.

Hemoncmpayuu.

Habntoienne ABMKEHUS TEN B MHEPIHATBHBIX U HEMHEPIIMATBHBIX CHCTEMaX OTCYETA.

[IpyHIMIT OTHOCHTEIBHOCTH.

Kavenue nByx HMIMHAPOB WM IIAPOB PA3HOW MAcCChl C OJIMHAKOBBIM YCKOPEHUEM OTHOCHUTEJIHHO
HEMHEPLUAJIBHON CUCTEMBI OTCUETA.

CpaBHEHHE paBHOJEHUCTBYIONIEH MPUIOKEHHBIX K TEIy CHJI C MPOU3BEICHUEM MacChl Tela Ha €ro
YCKOPEHHUE B UHEPIUAIBHOU CUCTEME OTCUETA.

PaBeHCTBO CHJI, BOBHUKAIOIIUX B PE3YJIbTaTe B3aUMOICHCTBUS TEJL.

N3mepenne macce o B3auMOJIEMCTBHIO.

HesecomocTs.

Bec tena mpu yckopeHHOM NOIBEME U TIAJICHUH.

LleHTpoOe)KHBIE MEXaHU3MBI.

CpaBHeHME CHII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHHUS.



Yuenuueckuit sxcnepumenm, nadbopamopnsie pabomoi, npaKmuKym.

N3mepenune paBHOAECUCTBYIOIIEH CHJI TP IBU)KEHUU OpycKa 110 HAKJIOHHOM MIOCKOCTH.

ITpoBepka rumnoTes3sl 0 HE3aBUCUMOCTH BPEMEHM JBM)KEHUsSI OpyCKa IO HAKJIOHHOM IUIOCKOCTH Ha
3aIaHHOE PACCTOSIHUE OT €r0 MacChl.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOUIUX B MPYKUHE U PE3UHOBOM 00paslie, OT
ux aeGpopMaIum.

V3yueHne IBMKEHUS] CUCTEMBI TeJ, CBA3aHHBIX HUTHIO, IEPEKUHYTOH uepe3 JErkuii OJI0K.

W3mepenune kodpuiimenTa TpeHus 1o BEIMUMHE yriioBoro koadduirenta 3aBucumoct Frp(N).

HccnenoBanue JOBM)KEHUS OpycKa MO HAKIOHHOM IUIOCKOCTH C IMEPEeMEHHBIM Ko3(dduuueHTom
TpEeHUs.

W3ydeHne nBM>KEHHA IPy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpamaTeabHOE IBHKEHHE TBEPIOTO Tesna. MoMeHT
CHJIBI OTHOCHUTEJIBHO OcH BpauieHus. [Inedo cuisl. CiioskeHne chil, MpUIOKEHHBIX K TBEpAOMY Teiry. LlenTp
TSKECTH TeJa.

VYcnoBus paBHOBECHUS TBEPAOTO Tea.

VYcroituuBoe, HeycTOIUNBOE, O€3pa3INYHOE PABHOBECHE.

TexHudeckue YCTpPOHWCTBA M TEXHOJIOTMYECKUE IPOLECCHI: KPOHIUTEHH, CTPOUTEIBbHBIA KpaH,
peléTyaTble KOHCTPYKIUU.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.

Bupael paBHOBeCHS.

Yuenuueckuit 3xcnepumenm, nadbopamopnvie padbomul, npaKkmuKym.

HccnenoBanue ycinoBuil paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPAILCHUS.

KoHcTpynpoBaHue KpOHIITEHHOB U pacY€T CHUJI YIPYTOCTH.

N3yyenue ycTOWYMBOCTU TBEPAOTO TEJIA, UMEIOILETO IUIOLIAlb OIOPBI.

Tema 4. 3aKonvl coxpanenus 6 mexanuxe.

Nmnynsc MaTepuanbHOW TOYKH, CHCTEMBl MaTE€pHAIbHBIX ToueK. lIeHTp Mmacc cucremsl
MaTepHuaabHBIX TOUEK. Teopema o0 JBUKEHUHU LIEHTpa Macc.

Hmmynbc CUIIBI M N3MEHEHHE UMITYJIbCA TEIIA.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

MoMeHT umIyiabca MaTepUalbHOM TOYKH. [IpencraBiieHne O COXpaHEHMHM MOMEHTa MMILYJIbCa B
LEHTPAJIbHBIX MOJISIX.

PaGora cuiibl Ha MajIOM M Ha KOHEYHOM nepemeltienuu. ['paduueckoe npeacraBieHne padoThl CUITBI.

MOIHOCTD CHJIBI.

Kunetnueckass sHeprusi MatepuajbHOM TOYKH. Teopema 00 M3MEHEHHMHM KHMHETHYECKOW SHEpruu
MaTepUaIbHON TOYKHU.

IloTeHumanpHble U HEMOTEHUMANIBHBIE CWibl. [loTeHnnanbHas sHeprus. [loTeHnuanbHas dHeprus
yrnpyro nehopMupoBaHHON NpyKuHBL. [loTeHIManpHast SHEprus Tejaa B OAHOPOIHOM T'PaBHTAIMOHHOM
noje. [loreHnmanpHast 3Heprus Tesa B rPaBUTALMOHHOM I10JI€ OJJHOPOAHOTO I1apa (BHYTPH U BHE LIapa).
Bropas xocMuueckas CKOpocTb. TpeThst KOCMUYECKAst CKOPOCTb.

CBs13b pabOTHI HETIOTEHIUAIBHBIX CHJI C U3MEHEHUEM MEXaHHUUECKOW SHEPIHH CUCTEMBI Tell. 3aKOH
COXPAHEHHsI MEXaHUYECKON SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.



VYpaBHeHue bepHynnu 1715 nacanbHON KUAKOCTH KaK CIEACTBHE 3aKOHA COXPAaHEHUS MEXAHUYECKOM
SHEPTUH.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKHE NPOLECCHI: JBUKEHHUE PAKET, BOJOMET, KOIEP,
NPY>KUHHBIN MUCTOJIET, TUPOCKOI, (PUTYpPHOE KaTaHHE HA KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

N3mepeHnre MOIIHOCTH CHUJIBI.

V3MeHeHune 3Hepruu Teja Mpu COBEPIICHUU paOOThI.

B3auMHbIe npeBpallleHUs] KHHETUYECKON U ITOTEHIUAIbHOM dHEPrUuil IIpU IEUCTBUM HA TEJIO CHUJIBI
TSYKECTU U CUJIBI YIPYTOCTH.

CoxpaHeHue SHEpruy Npu CBOOOTHOM MaICHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npakmuxym.

N3mepenne nmnynbca Teaa 1o TOPMO3HOMY ITYTH.

M3mepenue cusbl TATM, CKOPOCTH MOJIENN 3JIEKTPOMOOMIIS M MOIIHOCTH CHJIBI TSATH.

CpaBHEeHHE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIbCOM CHIIBIL.

HccnenoBanue coxpaHeHUs1 UMITYJIbCa PU YIPYTOM B3aUMOJEHCTBUH.

N3mepenne KHHETUYECKON YHEPTUU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MOTEHIMATIbHON SHEPTUU IPYKUHBI ¢ pabOTON CHUJIBI TPEHUS.

Onpenenenue pabOThl CUIIBI TPEHUS MPH JBHXKEHUH TeJla O HAKIOHHOM MJIOCKOCTH.

Pasnen 3. Monekyasipuas pu3uka ¥ TepMOANHAMHUKA.

Tema 1. Ocnogbl MOIEKYNAPHO-KUHEMUYECKOU MeopUU.

OCHOBHBIE TIOJIOKEHUST MOJIEKYIsIpHO-KMHeTH4eckoil Teopun (MKT), ux onbsiTHOe 000OCHOBaHUE.
Juddysus. BpoyHoBCKOE nMBMKEHUE. XapaKTep ABIKEHHS U B3aMMOICHCTBHS YaCTHII BemecTa. Moaenu
CTPOEHHUSI Ta30B, )KUJIKOCTEH U TBEPABIX TN U OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE ATHX MOJEIICH.
Macca u pazmepsl Mosiekyan (aroMoB). KonndectBo Bemectsa. [loctosiHHast ABoraipo.

TemnnoBoe paBHOBecue. TemrepaTypa u criocoObl e€ u3mepenusi. [llkana temnepatyp Llenscust.

Mopenb uaeanbHOr0 rasa B MOJEKYJISIPHO-KMHETUYECKOM TEOPHM: YacTULbl ra3a JBHKYTCS
XA0TUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHne MeHnneneeBa—Kianeiipona. AOcomroTHas Temmeparypa (Ikana
temnepatyp KensBuna). 3akon Jlansrona. M3onpoueccsl B HA€aIbHOM Ia3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
Bemiectsa. [ paduyeckoe npencraBieHne H30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

CBs3p MEXIy OAaBICHHEM M CpPEIHEH KHUHETHYECKOW SHEpPruer MOCTYyNaTeIbHOrO0 TEMIOBOTO
JBIDKEHUSI MOJIEKYJ MJEaIbHOTO Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KHHETHYECKOW Teopuu
UJICaJTbHOTO Ta3a).

CBsi3b aOCONIOTHOW TeMIepaTypbl TEPMOAMHAMUYECKON CHCTEMBI CO CpelHed KHHeTHYeCKOU
SHEpPruei NOCTYNaTENIbHOIO TEMIOBOTO IBUKEHUS €€ YacTull.

TexHuyeckrue YCTpPOHCTBA M TEXHOJOTMYECKHE IPOLIECChl: TEPMOMETpP, OapOMETp, MOITydeHHE
HAaHOMAaTEpPHAJIOB.

Hemoncmpayuu.

Mopenu 1BUKEHHS YaCTUL BEILIECTBA.

Mozenb OpOyHOBCKOTO JBU)KEHUSI.

Buneopoinuk ¢ 3anucho peanbHOro OpOyHOBCKOTO JIBUKEHHUSL.

Huddy3us KkuIKoCcTe.

Mopnens oneita IlTepHa.

[IpuTsxeHue MOJIEKYII.



Mopaenu KpUCTaUIMYECKUX PELIETOK.

Hab6mronenue u ucciaenoBanme U30MpoIEecCcoB.

Yuenuueckuit sxkcnepumenm, nabopamopusie pabomot, nPAKMUKyM.

HccnenoBanue mporiecca yCTaHOBJICHHS TEIJIOBOIO PABHOBECHS IIPHU TETNIOOOMEHE MEKIY TopsUeid
Y XOJIOJTHOW BOJIOM.

W3ydeHne n30TepMUYECcKOro npoiecca (peKOMEeHJ0BaHO UCIIOIb30BaHuE U(PPOBOIL 1abopaTtopun).

N3ydenune n30X0pHOro mpouecca.

Nzyuenune nzobapHoOro mporecca.

[IpoBepka ypaBHEHHUS] COCTOSHHUS.

Tema 2. Tepmoounamuka. Tennosvie mawiunoi.

Tepmonuaamuueckass (TJl) cuctema. 3amaHWe BHEIIHMX YCJIOBHH IS TEPMOIWHAMUYECKON
cucteMbl. BHelllHuEe U BHyTpeHHUE napaMeTphl. [lapameTpsl TepMOAMHAMUYECKON CUCTEMBI KaK CpEHUE
3HAYEHMS BEJIMYMH, ONTUCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano tepmoanHamMuky. CaMONpPOU3BOJIbHAS PEIAKCALNs TEPMOIUHAMUYECKON CUCTEMBI
K TEILIOBOMY PaBHOBECHIO.

Mopaenp uaeanbHOrO raza B TEPMOJMHAMUKE — CHCTeMa YpaBHEHUMH: ypaBHeHHE MeHneneeBa—
Kianeiipona u BbIpakeHHE JUIsi BHYTPEHHEW 3HEPruu. Y CIOBUS MPUMEHUMOCTH 3TOM MOJENU: HU3Kas
KOHLIGHTpAllKsl YacTHUll, BBICOKHE TEeMIepaTypbl. BeipaxkeHue Jjisi BHYTPEHHEW SHEPIHH OJHOATOMHOIO
WJICATBHOTO Ta3a.

KBa3ucratnueckue u HeCTaTUYECKUE MTPOLIECCHI.

OnemeHTapHas paboTa B TepMoaMHaMuKe. Brramcienue paboTsl mo rpaduky mpouecca Ha pV-
arpaMme.

Termnonepenaya kak crnocod M3MEHEHHS BHYTPEHHEHW SHEPTrUU TEPMOJAMHAMHUUYECKON CHCTEMBI 0e3
coBepieHus paboTsl. KOHBEKIHS, TEMIONPOBOHOCTD, U3ITYUYCHHE.

KonuuectBo Temnorel. Temno€éMKOCTe Tena. YaenbHas U MOJISIpHAs TEIUIOEMKOCTH BELIECTBA.
VYpaBHenue Mailepa. YaenbHas TEIUIOTAa CrOpaHUs TOIUIMBA. Pacdyé€T KOIMMYECTBA TEIUIOTHI IIPU
terionepenaye. [lonstue 06 aguadaTHoM nporuecce.

[lepBbiii 3ak0H TepMOIUHAMUKU. BHyTpeHHsst sHeprusi. KomuuecTBo TEIIOTH U paboTa Kak Mephl
M3MEHEHUs BHYTPEHHEHN SHEPTrur TEPMOIMHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOAMHAMHUKHU I PaBHOBECHBIX IIPOLIECCOB: YEpe3 3aJaHHOE PAaBHOBECHOE
COCTOSTHUE TEPMOJMHAMUYECKOW CHCTeMBbl TMPOXOAMT EAMHCTBEHHas aauabata. AOCOIIOTHas
TeMIeparypa.

Bropoii 3aK0H TepMOIMHAMUKH JJI1 HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXHO NIEPEAATH TEIJIOTY OT
0ojee X0MOIHOTO Tena K Oosiee HarpeTomy 0e3 komreHcanuu (Kiaysuyc). HeoOpatuMocTh MpUpOIHBIX
MPOLIECCOB.

[Tpunnne! aeiictBus TernoBbix MamuH. KIT/I.

MakcumansHoe 3nauenue KII/1. Hukn Kapho.

DKOJIOTHYECKUE AaCTeKThl HCIOJIb30BaHMS TEIUIOBBIX JBUTATelei. TersoBoe 3arps3HEHHUE
OKpY>Karolleu cpeasl.

TexHu4eckue yCTporuCTBa U TEXHOJIOTUYECKHUE MTPOLIECCHI: XOJIOAMIBHUK, KOHAUIIMOHED, TU3CIbHBIN
U KapOIOpaTOpHbIM ABUTATENH, MapoBas TypOWHA, MOJIyYeHHE CBEPXHHM3KUX TeMIlepaTryp, yTUIU3alus
«TETUIOBBIX)» OTXOJIOB C HCIOIH30BAHHEM TEILIOBOTO HACOCA, YTUIM3AIUS OMOOPTaHUIECKOTO TOTUTHBA AJIS
BBIPA0OTKH «TETUIOBOW M 3JICKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHune TemMnepaTypsl IpH aquadaTHYecKOM paclInpEeHUH.

Bo3nymiHoe orauso.



CpaBHeHME yAEIbHBIX TEIUIOEMKOCTEH BEIIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEHN 3HEPTUU.

HccnenoBanue anuabaTHOro mpolecca.

KommnbroTepHbie MOJEIH TEMIOBBIX JBUTATENCH.

Yuenuueckuit 3xcnepumenm, nadbopamopnuvie pabomeul, npakmuxym.

M3mepenne yaenbHON TEIIOEMKOCTH.

HccnenoBanue npouecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue annabaTHOro mpolecca.

N3yueHnue B3aMMOCBSI3U SHEPIUU MEKMOJIEKYJISIPHOTO B3aUMOJEHCTBUS U TEMIEPATYPbl KUIIEHUS
HKUJKOCTEN.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoowvl.

[TapooOpazoBanue u koHaeHCalys. VicnapeHue u KumneHue. Y qenbHas TerioTa mapooopa3oBaHuUs.

Hacpiiennsle ¥ HeHachlllleHHBIE mapbl. KauecTBeHHass 3aBUCUMOCTH IUIOTHOCTH W JaBJICHUS
HACBIIIEHHOTO TMapa OT TeMIIepaTypbl, X HE3aBHUCHUMOCTh OT 00BbEMa HACBHIILIEHHOTO Mapa. 3aBUCUMOCTD
TEMIIEPaTypbl KUIIEHUSI OT AABJICHUS B dKUJKOCTH.

BnaxxHocTh Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIIaYKHOCTb.

TBépnoe teno. Kpucramnuueckne u amopdHble Tena. AHU30TPONUS CBONCTB KpPHCTAJUIOB.
[InaBnenue u KpucTaM3anus. Y AelibHas TeToTa miaBieHus. Cydomumanus.

Hedpopmanuu tBEpAOro Tena. Pactsokenue u cxarue. Cnsur. Moayns FOnra. [lpenen ympyrux
nedopMmaruii.

TerioBoe pacHIMpeHUe KHUAKOCTEH W TBEPIOBIX Tel, OOBEMHOE M JIMHEWHOE pacUIMpeHUE.
AHTapMOHM3M TEIUIOBBIX KOJeOaHHWN YacTHI] BEIIECTBA KaK MPUYMHA TEIJIOBOIO pacUIMpeHus Tell (Ha
KaueCTBEHHOM YpPOBHE).

[IpeoOpa3zoBanue sHEpruu B (ha30BBIX MEPEX0Iax.

VYpaBHeHUE TEIIOBOro OanaHca.

[ToBepxHocTHOE HaTsDKeHHE. KoadhuiimeHT moBepXHOCTHOTO HATsHKeHUS. KanuisipHble SBICHUS.
JlaBiieHME IO UCKPUBJIEHHON MTOBEPXHOCTHIO XuaAKocTH. Popmyia Jlammaca.

TexHuyeckue ycTpoMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: KUJIKUE KPHUCTAJUIbl, COBPEMEHHBIE
MaTepuabl.

Hemoncmpayuu.

TemnnoBoe pacmupeHue.

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenue. Kunenue npu noHM>XEHHOM J1aBJICHUN.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OMnBITH C MBUTBHBIMU TUIEHKAMH.

CmauuBanue.

Kanunnspuele siBiaeHust.

Mojenu HeHbFOTOHOBCKOM JKUIKOCTH.

CriocoObl U3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHus U MIIABJICHUS KPUCTALNTMYECKOTO BEILIECTBRA.

Bunbr nedopmarimii.

Habmronenue manbix nedopMariuii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomeut, npakmuxym.

N3ydeHune 3aKkOHOMEPHOCTEN UCTIApEHHUS )KUIKOCTEH.

N3mepenue yaenbHOU TEMIOTHI TUIABICHUS JIbJA.

N3yuyeHune CBOMCTB HACHIICHHBIX NIAPOB.



N3mepenue abCOMOTHOM BIAXKHOCTH BO3/1yXa M OLIEHKA MAacChl ApOB B TOMEICHHH.

N3mepenne ko3 ummenTa noBepXHOCTHOTO HATSIKCHHUS.

MN3zmepenne moayns FOura.

HccnenoBanue 3aBUCUMOCTH Jie(hopMali Pe3MHOBOIO 00pa3lia OT MPUIIOKEHHON K HEMY CHJIBI.

Pazpnen 4. DiekTpoauHaMuKa.

Tema 1. Dnexmpuueckoe none.

DnexTpuzanus TeJl U €€ MPOSIBICHUSA. DIEKTPUUECKUN 3apsan. J[Ba Buaa 3JIEKTPUUECKHUX 3apsOB.
[IpoBOAHMKYN, IUANIEKTPUKA U TOJYNPOBOJHUKHU. OJIEMEHTAPHBIA DSIEKTPUUECKH 3apsa. 3aKkoH
COXPAHEHHUs IEKTPUYECKOTrO 3apsaa.

BsaumoperictBue 3apsnoB. Todyeunsie 3apsasl. 3akoH Kynona.

DnekTpuyeckoe noiie. Ero neiicTere Ha 3JIEeKTPUUYECKUE 3apsiibl.

Hanpsox€anocTs anexkTpudeckoro nois. [Ipo6uslit 3apsa. JInHUM Hanps>KEHHOCTH AIEKTPHUECKOTO
noJist. OAHOPOJHOE ANEKTPUUECKOE TTOJIE.

[loTeHIManbHOCTD  DJIEKTPOCTATUYECKOrO MOJiA. Pa3HOCTH MOTEHLMAIOB W HaNpsKEHUE.
IloTeHumanbHas SHEprus 3apsia B IEKTPOCTATHUECKOM Ioje. IIoTeHnuan aneKkTpocTaTuyeckoro moJs.
CBsi3b HANPSKEHHOCTH TOJISI M Pa3HOCTH OTEHIIUAJIOB JUISI 3JIEKTPOCTATUUECKOTO 1MOJIs (KaK OJTHOPOAHOIO,
TaK ¥ HEOJTHOPOJIHOTO).

[IpyHIUI CyNIEPIIO3ULUH JJIEKTPUYECKUX ITOJIEH.

ITone Toueunoro 3apsaa. [lone paBHOMepHO 3apskeHHOU cdepsl. [lone paBHOMEPHO 3apsSA’KEHHOTO
no oObémy mapa. Ilose paBHOMEpPHO 3apspKEHHONM OeCKOHEYHOM IIOoCKoCTH. KapTuHbl JMHMIMA
HaIpPsHKEHHOCTH 3THUX IOJIEW U SKBUIIOTEHIIMAJIBHBIX [IOBEPXHOCTEM.

IIpoBOAHMKY B 2JIEKTPOCTATUYECKOM I0JIE. Y CJIOBHE PABHOBECHUS 3aPsIIOB.

JINDIIEKTPUKH B JJIIEKTPOCTATUUECKOM I10J1€. JIUdaeKkTpudeckas NpoOHUIAeMOCTh BEILIECTBA.

Kongencarop. D1ekTpo€MKOCTh KOHIEHCATOpa. DINEKTPOEMKOCTD IIIOCKOI0 KOHAEHCATOPA.

[TapamnensHoe coeMHEHNE KOHEHCATOPOB. [locienoBaTelbHOE COEAMHEHNE KOHIEHCATOPOB.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

JIBr>KeHUE 3apsKEHHOM YaCTHULIBI B OJJHOPOJIHOM 3JIEKTPUYECKOM TI0JIE.

TexHuueckue yCTpoMCTBA UM TEXHOJOIMYECKHE IPOLECCHI:  AJIEKTPOCKON, 3JIEKTPOMETP,
AJIEKTPOCTaTUYECKas 3alUTa, 3a3€MIICHUE JIEKTPOIIPUOOPOB, KOHAEHCATOPHL, TeHepaTop Ban ne 'paada.

Hemoncmpayuu.

YCTpOUCTBO U IPUHIUI AEUCTBUSA HIEKTPOMETPA.

DNEeKTpUUECKOE MOJI€ 3apsSKEHHBIX IAPUKOB.

DNEKTpUUYECKOE T0JIE IBYX 3apSKCHHBIX IIJIACTHH.

Mogens snekTpocTatuueckoro reueparopa (Ban ne 'paada).

IIpOBOTHHUKY B DJIEKTPUYECKOM IOJIE.

DnexTpocTaTHuecKas 3allnTa.

YCTpPOUCTBO U JEHCTBUE KOHIEHCATOPA IIOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTD JIEKTPOEMKOCTH TIOCKOTO KOH/IEHCATOpa OT IUIOIIAU TUIACTUH, PACCTOSIHUS MEXKIY
HUMH U JUDJIEKTPUYECKON IIPOHULIAEMOCTH.

DHeprus AEKTPUYECKOTro MO 3apsSKEHHOTO KOHJEHCaTopa.

3apsaKa 1 pa3psaaKa KOHIEHCATOpa 4yepes3 PE3UCTop.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padbomul, npaKkmuKym.

OneHka cul B3aMMOJEHCTBYS 3apsSyKEHHBIX TEJI.

HaOnroneHune mnpeBpallleHUss SHEPruu 3apsDKEHHOI0  KOHAEHCATOpa B DHEPTUI0  U3IyYeHHs
CBETOAMO/IA.

N3yuyenune nporekaHus TOKa B LENH, COAEPKALIEH KOHACHCATOP.



Pacripenenenue pa3HOCTH TMOTEHIMATIOB (HANPSDKEHUS) TPU TOCIEAOBATEIHLHOM COCIUHEHUH
KOH/ICHCATOPOB.

HccnenoBanue paspsia KOHIEHCATOPA Yepe3 pe3UCTop.

Tema 2. ITocmoannwlil IneKmpuyecKuil mox.

Cuna Toxka. [TocTosiHHBIHN TOK.

VYcnoBus CymecTBOBaHUS TOCTOSTHHOTO 3JIEKTpHUecKoro Toka. Mcrounuku Toka. Hampsokenue U u
S/C é.

3akon Oma 11t y9acTKa IeTu.

DNEeKTPUUECKOE COMPOTUBJICHHE. 3aBUCUMOCTh COMPOTUBIICHUSI OJTHOPOJHOTO MPOBOJIHUKA OT €r0
JUTMHBI U TUTOLIAU TIOTIEPEYHOTO CEYEHUS. Y IeTTbHOE COMPOTUBIICHUE BEUIECTBA.

[TocnenoBarenbHOE, MapallIeIbHOE, CMEIIAHHOE COeTMHEHNE TPOBOTHUKOB. PacuéT pa3BeTBIEHHBIX
anekTpudeckux nemnei. [Ipasuna Kupxrodga.

Pabora snexTpudeckoro Toka. 3akon Jxoyns—JIenma.

MoIIHOCTD ANEKTPUYECKOro ToKa. TernoBast MOITHOCTE, BbIAEIsIeMast Ha PE3UCTOPE.

OJIC u BHYTpeHHEE CONPOTHUBICHUE HCTOYHMKA TOKa. 3akoH OMa s MOJHOHM (3aMKHYTOM)
AJIEKTPUYECKOM 1Ie. MOIIHOCTh HCTOYHUKA TOKa. KOpoTKOe 3aMbIkaHue.

Konzgencarop B 1ienu nNoCTOSIHHOTO TOKa.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLIECCHl: aMIIEPMETP, BOJBTMETP, PEOCTaT,
CYETUUK DIICKTPUUECKOU SHEPTHH.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HAPSHKCHHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HANpPSDKEHUS JUIS PEe3UCTOpa, JIaMIbl HAKAIUBAHUA U
CBETOJINO/IA.

3aBUCUMOCTb COMPOTUBIICHUS IIJIMHIPUICCKUX MPOBOJHUKOB OT UIMHBI, TUIOMATN TOTIEPEUYHOTO
CEUEHHUS U MaTepuana.

HccnegoBanue 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBJIEHUS ITPU ITOCTOSSHHOM HaIPSKEHUU.

IIpsimoe wm3mepenune OJIC. KopoTkoe 3amplkaHHE TaJbBaHMYECKOIO D3JIEMEHTa U OLEHKa
BHYTPEHHETO CONPOTUBICHUS.

CriocoObl coeTMHeHNs UCTOYHUKOB ToKa, DJ]C Gatapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEKIY MOJIIOCAMU HCTOYHUKA TOKA OT CHJIBI TOKA B IIETIH.

Yuenuueckuit 3xcnepumenm, nabopamopnsvie padomul, npaKmuKym.

HccnenoBaHne CMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue yaenabHOro COnpOTUBICHUS TPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HANIPSKEHUS JJIsI JIAMITbl HAaKaJMBaHMUS.

YBenuueHue npeenia u3MEpeHust amnepmeTpa (BOJIbTMETPA).

N3zmepenne 3/IC 1 BHYTpEeHHEr0 COMPOTUBIICHUS] UCTOYHUKA TOKA.

UccnenoBanue 3aBucumoctd OJIC ranbBaHUYECKOrO 3J€MEHTAa OT BPEMEHH IPU KOPOTKOM
3aMBIKAHUU.

HccnenoBanue pa3HOCTH NOTEHIIMAIOB MEX1Y NOJIFOCAMHU UCTOUYHMKA TOKA OT CUJIbI TOKA B LIETIH.

HccnenoBanue 3aBUCMMOCTH MOJIE3HON MOITHOCTH UCTOYHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunwix cpeoax.

DneKTpruyecKass MPOBOJUMOCTh Pa3IUYHBIX BELIECTB. JIEKTPOHHAs MPOBOAUMOCTb TBEPABIX
METaJUIOB. 3aBUCUMOCTb COMTPOTUBIICHUSI METAJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs U MPUMECHAs! MPOBOJUMOCTD MOMYIPOBOAHUKOB. CBoiicTBa p—N-
nepexoa. [lomyrmpoBoAHHUKOBBIE IPHOOPHI.



DONEKTPUUECKUHA TOK B DJIEKTPOJIUTAX. DJIEKTPOJUTHYECKAs] AUCCOLUAIM. DJIEKTPOJIN3. 3aKOHBI
@apanes s JIEKTPOIU3A.

DneKkTpryeckuil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITENIbHBINA pa3psia. PazinuHbie TUIIBI
CaMOCTOSTENIBHOrO pa3psanaa. Monuus. [lnazma.

TexHuyeckue yCTpOHCTBA M NPAKTHMUYECKOE MPUMEHEHHUE: ra3opas3psiIHbIe JIaMIlbl, 3JIEKTPOHHO-
JTy4yeBasi TpyOKa, MOIYIPOBOAHUKOBBIC TPUOOPHI: AUOM, TPAH3UCTOP, (POTOANO], CBETOANO/I, ralbBaHHKA,
pauHUpOBaHUE ME/IH, BHIIIJIABKA ATIOMUHHUSA, JICKTPOHHAS MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCUMOCTb CONPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB 3IEKTPOJIUTOB.

3aKoHbI 3J1eKTpoau3a Papazes.

HckpoBoii pa3psii 1 IpOBOAUMOCTb BO3/1yXa.

CpaBHeHHE IPOBOJUMOCTH METAJJIOB U MOJYIIPOBOJHUKOB.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUO/IA.

Yuenuueckuit s3xkcnepumenm, nabopamopusie padbomot, npaKmuKym.

Hab6mronenue snexrposnusa.

N3mepenue 3apsaa 0THOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH CONPOTUBIIEHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHOIN XapaKTepUCTUKU AUOJA.

Du3nvYecKuil NPAKTHKYM.

CriocoObl  u3MepeHHsT (U3NYECKUX BEJIWYMH C HCHOJIb30BAHUEM aAHAJIOIOBBIX M IM(PPOBBIX
U3MEPUTENIbHBIX NPUOOPOB M KOMIIBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCOJIOTHBIE U OTHOCHTEIbHBIE
MOTPEUIHOCTH U3MEPEeHUH Qu3nuecKux BennduH. OleHKa IpaHHIl TOTPEUIHOCTEH.

[IpoBeneHne KOCBEHHBIX W3MEPEHWH, WCCIICIOBAHMIA 3aBUCUMOCTCH (PU3WYCCKUX BEIUYHH,
MPOBEpPKa MPEUIOKEHHBIX TUIMOTe3 (BBIOOp H3 pabOT, OMHMCAHHBIX B TEMaTHYECKUX pasjenax
«Y4eHNYeCKUI SKCTIEPUMEHT, 1JaO0OpaTOpHBIE paOOTHI, MPAKTHKYM).

Me:xnpeameTHble CBSI3H.

W3ydenne kypca ¢usuku yrayonéHHoro ypoBHs B 10 kiacce ocymiecTBisieTcss € y4EToM
COJIepKaTeIbHBIX MEXKIIPEJAMETHBIX CBsI3€H C KypcamMH MaTeMAaTHUKH, OWOJIOTMH, XUMHH, reorpaduu u
TEXHOJIOTHH.

Mesicnpedmemmuvie nOHAMUA, CE6AZAHHBIE C U3YYUEHUEM MEMOO06 HAYYHO20 NOZHAHUA: SIBICHUE,
Hay4YHbIM (akT, THUMOTe3a, (QHU3MUECKas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, HKCIEPHUMEHT,
MOJIETUPOBAaHUE, MOJIEb, U3MEPEHHE, MOTPEIIHOCTH U3MEPEHUN, U3MEepUTEIbHbIE TPUOOPHI, HU(PpOBas
nabopaTopus.

Mamemamuka: peuieHue cucteMbl ypaBHeHUU. JIuHeliHas (yHkuums, napaOosa, runepboia, Ux
rpaduxu u cBoiictBa. TpuroHomerpuueckue GyHKIUU: CHHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI M MX MPOEKIMH HA OCH KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocua: Mexannueckoe JBUKEHHE B )KMBOM mpupoje, 1ud¢ys3us, ocMOC, TEINIOOOMEH KHUBBIX
OpPraHu3MOB, TEIJIOBOE 3arpsi3HEHUE OKpY’KaroIlel cpelibl, YTUIN3alus OM0OPraHNuYeCcKOro TOIUINBA JUIs
BBIPAOOTKH «TETJIOBOI» M AIIEKTPOIHEPTHH, IMOBEPXHOCTHOE HATSIKCHHWE M KaWUIIPHBIC SBICHUS B
MIPUPOJE, DIIEKTPUUECKUE SIBJICHUS B )KUBOU IIPUPOJE.

Xumusa: TUCKPETHOE CTPOCHHE BELIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJISIPHA
Macca, MOoJIy4eHHEe HaHOMaTepUasoB, TEIUIOBbIE CBOMCTBA TBEPHBIX TeN, KUAKOCTEW U ra3oB, >KUIKHE
KPUCTAJUIBI, 3JEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIMTHYECKAs JUCCOLMALUsS, TaJlbBaHUKA,
ANEKTPOHHASI MUKPOCKOIIHS.

TI'eozpaghua: BnaxxHOCTH BO31IyXa, BETPHI, 0apOMETP, TEPMOMETP.



Texnonozua: npeoOpa3oBaHUe ABIKEHUN C UCTIOJIb30BAHUEM MEXAaHU3MOB, YUET CYXOT0 U KHUIKOTO
TPEHUSI B TEXHUKE, CTATUYECKUE KOHCTPYKIUU (KPOHIITEHH, peléTyaThle KOHCTPYKIIUHN ), HCIIOIb30BaHHE
3aKOHOB COXPAHEHMs MEXAHUKH B TEXHHMKE (TUPOCKOI, BOIXOMET M JpYyrue), JBUTaTelb BHYTPEHHETO
Cropanusi, napoBas TypOMHA, OBITOBOW XOJOJWJIBHUK, KOHAWULUOHEP, TEXHOJIOTMU TOJIYy4CHHS
COBPEMEHHBIX MaTEpHaJIOB, B TOM YHUCJIE€ HAHOMAaTEpUAIOB, U HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKAs
3alUTa, 3a3eMJICHHE HSJIEKTPONPUOOPOB, Tra3opaspsiiHbIE JIaMIIbl, IOJYIPOBOJHUKOBBIE IPUOOPHI,
raJbBaHUKA.

11 KJIACC

Pa3znen 4. DuekTpoguHaMuka.

Tema 4. Maznummnoe none.

B3anMozeicTBre MOCTOSIHHBIX MAarHUTOB M IMPOBOJHHMKOB C TOKOM. MarHuTHoe moje. Bektop
MAarHuTHOM UHAYKIMHU. [I[pUHIMI cynepno3uuy MarHUTHBIX 1oJIeH. JIMHUM MarHUTHOM MHIYKIIMH.

MaruauTtHoe 1oJie MpPOBOJHUKA C TOKOM (TIPSIMOTO MTPOBOAHMKA, KATYIIKUA U KPYTOBOTO BUTKA). OIBIT
Opcrena.

Cuna Amrepa, e€ HanpaBJICHUE U MOIYJIb.

Cuna JlopeHia, e€ HampaBlieHME W MOAYJb. [[BH)KEHHE 3apsyKEHHOW YacTUIbl B OJHOPOJHOM
MarHuTHoM nose. Pabota cuiel Jlopenua.

MaruutHoe nose B BeuiecTse. deppoMarHeTuky, napa- U IMaMarHeTHKH.

TexHuueckne yCTpOWCTBA UM TEXHOJOTMYECKHUE IMPOLECCHl: MPUMEHEHHE MOCTOSHHBIX MAarHuTOB,
3JIEKTPOMArHUTOB, TECTEP-MYIBTUMETP, SIEKTPOIBUTATEb SIKOOH, YCKOPUTENIN 3JIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nuHUN WHAYKIMM MarHUTHOTO TOJS TOJOCOBOTO W MOAKOBOOOPA3HOTO MOCTOSTHHBIX
MarHUTOB.

Kaptuna nuHMA MarHUTHOW HMHIYKUUU MOJIS JJIMHHOTO NPSMOTrO MPOBOJHUKA U 3aMKHYTOIO
KOJIBLIEBOT'O NMMPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumMozencTere 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JerictBue cuiibl JIopeHI1a Ha MOHBI JJIEKTPOJIUTA.

HabmroieHne ABM>XEHNUS ITy4YKa JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpunHuMn AeCTBUS 3IEKTPOU3ZMEPUTENIBHOTO MPUOOpPa MAarHUTOSIEKTPUUECKON CHCTEMBI.

Yuenuueckuit 3xcnepumenm, nadbopamopnuvie pabomut, npaKkmuKym.

HccnenoBanue MarHuTHOTO IMOJISL TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTUKOB.

HccnenoBanue 1elCTBUSA IOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenne cuinbl AMnepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpA OT CHJIBI TOKA.

Onpenenenrie MarHUTHON MHYKIIMM Ha OCHOBE N3MEPEHUS CHIIbI AMITepa.

Tema 5. dnekmpomaznumuan uHOYKyus.

SIBneHne sneKTpoMarHuTHOM MHAYKIMU. [IoTOK BekTOopa MarHUTHOM MHAYKIUH. DJIC MHIyKIUH.
3akoH anekTpoMaranuTHoN nHAyKnn ®apanes. Buxpesoe snektpuueckoe none. Tokn Pyko.

O/1C uHAYKIIMH B MPOBOAHUKE, ABUKYILIEMCS B OJTHOPOJJHOM MarHUTHOM IOJI€.

IIpaBuno Jlenna.

WNunykruBHOCTh. KaTylllka MHIYKTUBHOCTH B IIE€MH MOCTOSIHHOTO TOKA. SIBIEHUE CaMOMHJIYKIHH.
O/1C camoMHIyKUIHUH.



DHeprus MarHUTHOTO TIOJISI KATYIIKUA C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuuyeckre ycTpoucTBa U TEXHOJIOTHYECKHE MPOLIECChl: MHAYKIIMOHHAS TIeUb, COJICHOU, 3alllUTa
OT DJICKTPU3AIMHU TEJN MIPH BUKECHUHM B MATHUTHOM TI0JIe 3eMITH.

Hemoncmpayuu.

Habmtoienue siBIeHUs 3J€KTPOMAarHUTHON UHYKIIHH.

Hccnenosanue 3aBucumocty J/1C MHAYKIIMK OT CKOPOCTH U3MEHEHUSI MarHUTHOTO ITOTOKA.

[TpaBuiio Jlenua.

[lagenne MarHuTa B aIfOMUHUEBOH (MeIHOM) TpyOe.

SIBrieHrE CaMOUHIYKIIUY.

Uccnenosanue 3aBucumocty J[C caMOMHAYKIIMK OT CKOPOCTH U3MEHEHUS CUJIBI TOKA B IIETIH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie pabomul, npaKkmuKym.

UccnenoBanue siBeHUs SIEKTPOMArHUTHON UHAYKITHH.

Omnpenenenrie MHAYKIIMA BUXPEBOIO0 MarHUTHOTO TOJISI.

HccnenoBanue sIBICHUS CAMOWH TYKITHH.

COopka MoIeNH AIEKTPOMArHUTHOTO T€HEpATOpa.

Pa3zpnen S. KosieGanusi U BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebatensHas cuctema. CBOOOIHBIE KOTICOAHUS.

I'apmonnueckue konebOanus. KuHematnueckoe M JUHAMUYECKOE OIMHUCAaHUE. DHEPreTHYECKOe
omucaHue (3aKOH COXPAaHECHHs MEXaHWYECKOW OSHepruu). BbIBOA JUHAMHUYECKOTO  OMHCAHUS
rapMOHHYECKHUX KOJIeOaHUI U3 UX IHEPreTUYECKOro U KHHEMAaTUYECKOTO OMKMCaHUSI.

Awmmutyaa u daza konebanuii. CBs3b aMILTUTY/IBI KOJICOAHHI HCXOTHOM BETMYUHBI C aMILUTUTYIaMU
Kosie0aHui €€ CKOPOCTU U YCKOPEHHUSI.

[lepuox u yactota konebanuii. [lepuon Manbix cCBOOOAHBIX KOJIEOAHHI MATEMAaTHYECKOTO MasiTHUKA.
[lepuoa cBOOOIHBIX KOJNEOAHUH TPYKUHHOTO MasITHHUKA.

[Tonsartue o 3aTyxaromux kKoneOaHusx. BoiHyxneHHble koneOanus. Pezonanc. PesonancHas kpuBasi.
Bnusinue 3aTyxaHus Ha BUJl PE30HAHCHOM KpUBOil. ABTOKOJIEOaHUSI.

TexHuueckrue yCTPOHCTBA U TEXHOJIOTHUECKUE TIPOIECCHI: METPOHOM, Yachl, Ka4elld, My3bIKaJIbHbIC
WHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuck K0Jae0aTeIbHOTO JIBUXKEHUS.

Habmoienne He3aBUCHMOCTH MEpHO/ia MaJIbIX KoJieOaHUi rpy3a Ha HUTHU OT aMILIUTY/bL.

HccnenoBanue 3aTyxawmux KojeOaHWN W 3aBUCUMOCTH TEpUOAAa CBOOOAHBIX KOJeOAHWU OT
COTPOTHUBIICHUS.

HccnenoBanue konebaHuii rpy3a Ha MACCUBHOM MPY>KUHE C IENIbI0 (OPMUPOBAHUS MIPEICTABICHHIA
00 ujeansHOM MOICNH NPYKUHHOTO MasITHHKA.

3aK0oH COXpaHEHHUs SHEPTHUH MPHU KOJICOAHUSIX IPy3a Ha MPYKUHE.

HccnenoBanue BBIHYKIESHHBIX KOEOAHHIA.

Habmoienue pe3onanca.

Yuenuueckuit axcnepumenm, nadbopamopnsvie pabomet, npakmuxym.

N3mepenue nepuoia CBOOOAHBIX KOJIEOAHUN HUTSIHOTO U MIPYKHUHHOTO MasSTHUKOB.

N3yuenune 3aKk0HOB JIBIXKEHHSI TeJla B X0/1€ KoJieOaHU Ha yIIPYroM IoJiBece.

W3ydeHue ABMKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3oBaHue YHEPTUH B MPY>KUHHOM MASTHUKE.

UccnenoBanue yObIBaHUS aMIUTATYIBI 3aTyXAOIIMX KOJICOAHUH.



HccnenoBaHue BEIHYKACHHBIX KOJICOaHUH.

Tema 2. dnekmpomaznummvle Konedbanus.

Konebarenbublit kKoHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHbIE KOJIeOaHUs B HI€aIbHOM KOJIeOaTeIbHOM
koHType. @opmyna Tomcona. CBsi3b aMIUIMTYIbl 3aps/ia KOHJEHCATOpa C aMIUIUTYIOH CHUJIbI TOKa B
KOJIeOaTeIbHOM KOHTYDE.

3aKOH COXpaHEHUS YHEPTUU B UCATLHOM KOJIeOaTeIbHOM KOHTYPE.

3aryxaromye 3JeKTPOMarHuTHbIE KosieOaHus. BeIHYKI€HHBIE JIEKTPOMarHuTHbBIE KOJIeOaHHs.

[lepemenHbIi TOK. MOIITHOCTh IEPEMEHHOTO TOKAa. AMIUTUTYTHOE U ICUCTBYIOIIEEC 3HAYCHHUE CHUITBI
TOKa ¥ HAMPSHKSHHsI IPU pa3IndHON hopMe 3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHHU.

CuHycouaalbHbIM EpeMEHHBIA TOK. Pe3ncTop, KOHAEHCATOp M KaTylIKa MHIYKTUBHOCTU B LIETIH
CHHYCOHUJAJILHOTO EPEMEHHOT0 TOKa. Pe3oHaHC TOKOB. Pe30HaHC HanpsHKeHUH.

Wneanbublii Tpanchopmartop. [IponsBoacTso, nepenava u noTpedaeHUe JIEKTPUIECKON S HEPTUH.

DKOJIOTUYECKHE PUCKM TpU HIPOU3BOJACTBE 3JIeKTpodHepruu. KynbTypa HCIIOJIB30BaHUSA
3JIEKTPOIHEPTUU B IOBCEAHEBHOM KU3HU.

TexHuueckue YCTpOICTBA U TEXHOJOTMYECKUE IPOLIECCHI: AIEKTPUUYECKUN 3BOHOK, T'€HEpaTop
MIEPEMEHHOI0 TOKa, JTMHUU JJIeKTponepeay.

Hemoncmpayuu.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTb YaCTOThI CBOOOIHBIX KOJIEOaHUN OT MUHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcunorpamMmbl 2IEKTPOMArHUTHBIX KOJIEOaHUIA.

I'enepaTop He3aTyXarIKX 3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Mopeinb 37€KTpOMarHuTHOrO0 FreHepaTopa.

BriHyX/1€HHBIE CHHYCOUIATbHBIE KOJICOaHMSI.

Pe3ucrop, karyiika HHAYKTUBHOCTH M KOHJIEHCATOP B IIENH IEPEMEHHOI0 TOKA.

Pe3onanc mnpu 1mocneoBaTEIbHOM COEJWHEHUHM PE3UCTOPA, KATYIIKM HWHIYKTUBHOCTH H
KOHZEHCATOpA.

YCTpOHCTBO M MPUHLIUT IEHCTBHS TpaHC(hopMaTopa.

Mopeinb TUHUYN 3IEKTPOIIepeauH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomut, npaKkmuKym.

Nzyuenune tpanchopmartopa.

HccnenoBanue nepeMEHHOI0 TOKA Yepe3 NOCIEA0BATEIBHO COEJUHEHHBIE KOHIEHCATOP, KaTYIIKY U
pe3ucrop.

Habmtoienne 351eKTpoMarHuTHOTO Pe30HaHCa.

HccnenoBanue pabOThl HICTOYHUKOB CBETA B IIENH EPEMEHHOT'0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbI.

MexaHudeckue BOJIHBI, YCJIOBHUSI HUX pacnpocTtpaHeHus. [lonmepedHble W NPOAOJBHBIE BOJIHBIL
Ilepuon, ckopocTh pacHpOCTpaHEHUs U JUIMHA BOJHBL. CBOMCTBa MEXAHUYECKUX BOJIH: OTPaKEHHE,
IpesioMIIeHne, HHTephEepeHINs U AUPPaKIMSL.

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

[ITymoBoe 3arps3HEHHE OKPYKAOLIEN CPEIBI.

DIIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHSI U3JIy4E€HUS 3JIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus
BEKTOPOB B 2JIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa AIIEKTPOMArHUTHBIX BOJH: OTPa)XCHUE, MPEIIOMIICHHE, TIOSIPU3AIHsl, HHTepQEepeHIHs U
nudpakmus.

[Ikana »neKTpoMarHuTHBIX BOJH. [IprMeHeHHe PTIeKTPOMarHUTHBIX BOJTH B TEXHUKE U OBITY.

[IpuHIMIIBI paguOCBA3H U TeNeBUACHU. Panronokanus.



DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH Cpe/ibl.

TexHuveckue YCTpPOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: MY3BIKJIbHBIE HHCTPYMEHTHI, pajap,
paauonpuEMHHUK, TEIEBU30p, aHTeHHA, TenedoHn, CBU-neus, yabTpa3BykoBas JUArHOCTHKA B TEXHHUKE U
MEJIULIUHE.

Hemoncmpayuu.

Obpa3oBaHue U pacpOCTPAHEHUE MONIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Konebmromieecst Te10 Kak HICTOYHUK 3BYKa.

3aBUCUMOCTD JUTHHBI BOJTHBI OT YaCTOTHI KOJICOAHUH.

Habmronienue otpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Habmonenne natephepeHnu u AuPpaKkiuu MEXaHHIECKUX BOJTH.

AKYCTUYECKHI PE30HAHC.

CBoiicTBa yiabpTpa3ByKa U €ro IpUMEHEHUE.

HabimoteHne CBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMILTUTYAO0N M YaCTOTOM KOJICOaHMA.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAKEHHE, MPEIOMIICHHE, NOJIApU3anus,
nudpakuus, “HTepHEpeHIHs.

O6napyxeHue nHOPaAKPaCHOTO U YIBTPA()HOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nabopamopmusie padbomot, npaKmuKym.

N3yuyenue napamMeTpoB 3BYKOBOH BOJIHBIL.

N3yuenue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPaHCTBE.

Tema 4. Onmuka.

[IpsimosHEITHOE pacpOCTpaHEHHUE CBETA B OAHOPOHOU cpene. Jlyd cBeta. TodueuHbI HCTOUHHK
CBeTA.

OtpaxeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHe M300paKeHHUl B IMJIOCKOM 3epKaje.
Cdepuueckue 3epkaia.

[Ipenomnienue cBera. 3aKoHbI NpeoMIIeHUS cBeTa. AOCONIOTHBIA IOKa3aTelb MPeTOMIICHUS.
OTHOCUTENBbHBIN TTOKa3aTelb npenoMieHus. [IocTOSHCTBO YacTOThI CBETa M COOTHOLIEHHUE JJIUH BOJIH MPU
[IepPeX0/i€ MOHOXPOMATHUECKOI'0 CBETA Yepe3 IPaHmIly pasjieia JByX ONTUYECKUX CPe.

Xon myueit B mpusme. Jucnepcus ceeta. CrnoxkHbli coctaB Oenoro cera. L[ser.

IlosnHOe BHyTpeHHEE OTpaxkeHue. IIpenenbHbIi yroil MOJHOr0 BHYTPEHHETO OTPAKECHMUS.

Cobwuparonue U paccenBaroniie JUH3bI. ToHKas TrH3a. POKYCHOE PACCTOSHUE M ONTHYECKAs Chjla
TOHKOM JTMH3BI. 3aBUCUMOCTHh (POKYCHOTO PACCTOSHUSL TOHKOW cPpeprudecKoil TUH3BI OT €€ TeOMETPHH U
OTHOCHUTEJILHOTO TTOKAa3aTesl MPEIOMIICHUS.

dopmysia TOHKOM JIMH3bL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xopn Jyda, MpOLIEAUIETO JMH3Y IOJ MNPOU3BOJBHBIM YIJIOM K €€ IJIaBHOM ONTHYECKOM OCH.
[TocTpoenne m300pakeHUN TOYKM U OTpE3Ka MPSIMOM B COOMpAIONIMX M PAaCCEMBAIONIUX JIMH3aX M HUX
CHUCTEMAX.

OnTrueckue mpubopsl. Pa3pemaromias cmocoOHoCTh. ['1a3 kKak onTudeckas cucrema.

[Ipenenbl IPUMEHUMOCTH TEOMETPUUYECKON ONTHUKH.

BonnoBas ontuka. Murepdepenuus cBetra. KorepeHTHbIE HCTOYHHKHU. YCJIOBHS HAOTIOACHHS
MaKCHMyMOB M MHHHUMYMOB B HHTEP(EPCHIIMOHHOW KAapTUHE OT ABYX KOTEPEHTHBIX HCTOYHHUKOB.
[Tpumeps! Ki1acCUYeCKUX UHTEPPEPEHIIUOHHBIX CXEM.

Hudpaxmus ceeta. Judpakunonnas pemérka. YcaoBue HAOMIOACHUS TJIaBHBIX MAaKCUMYMOB TIPH
Ma/ICHU MOHOXPOMAaTHYECKOr0 CBETa Ha TU(DPAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus cera.



TexHuueckrue ycTpOHCTBA W TEXHOJIOTMYECKHE MPOILECCHl: OYKH, Jyla, NepucKor, ¢oToarnmnapar,
MHUKPOCKOTI, MPOESKIIMOHHBIN ammapaT, MPOCBETIICHHE OINTHKH, BOJOKOHHAs ONTHKA, AU(pPaKIHOHHAS
pemeéTKa.

Hemoncmpayuu.

3aKOHbBI OTPAKEHUS CBETA.

HccnenoBanue npenoMiIeHus CBETA.

HaGnroeHre momHOro BHYTpeHHEr0 oTpaskeHust. MoJiens CBeToBoIa.

HccnenoBanue xo/1a CBETOBBIX ITYYKOB YEPE3 IUIOCKONApaIEIbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue cBOWCTB N300paKeHUIA B JTMH3aX.

Mopaenu MUKPOCKOIIA, TEJIECKOIIA.

Hab6mronenue natepdepeHimm crera.

Habmtoienre 11BETOB TOHKUX TIEHOK.

Hab6nronenue nudpakuuu cera.

N3yuenne nudpakiimOHHON PEIIETKH.

HaGnronenne nupakiiMOHHOTO CIIEKTpA.

Hab6nronenue qucnepcun cBera.

Habmroienue nonsipusanuu cBera.

[IpumeneHre noisiponuI0B AJi1 U3yUEHUSI MEXaHUUECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padbomul, npaKmuxym.

N3mepenne nokazartesns MpeioMIIEHUs CTEKJIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOT'O PACCTOSTHUS OT BEIIECTBA (HA MPUMEPE KHUIAKUX JTUH3).

N3mepenne poKyCHOro pacCTOSIHUS PACCEUBAIOIIMNX JIMH3.

[Tony4yeHnue n3o0paXkeHUs B CUCTEME U3 IUIOCKOTO 3epKaja U JMH3bI.

[Tonmyuenue n3o00paxeHHs B CUCTEME U3 IBYX JIMH3.

KoHncTpynpoBanue TeeCKONMUECKUX CUCTEM.

Habmonenue nudpakuuu, nHTEpGEpEHINN U TOISPU3AINH CBETA.

N3ydeHue nonsipu3aluyu CBETa, OTPAXKEHHOTO OT MOBEPXHOCTU AUDJICKTPHKA.

N3yuenue naTepdepeHIun 1a3epHOro U3Iy4eHUs Ha ABYX LIEISIX.

Habmonenue aucrepcum.

Hab6mronenue u uccienoBanre qudpaKkIMOHHOTO CIIEKTPA.

W3Mepenue IIMHBI CBETOBOM BOJIHBI.

[TonmyueHue ciekTpa U3Iy4eHUs] CBETOMO/1a IPU MOMOLIHN TU(PAKLIUOHHON PEIETKH.

Pa3zpnesn 6. OCHOBBI crienMaIbHON TEOPHUH OTHOCUTEIBLHOCTH.

['panuibl TPUMEHUMOCTH  KJjaccudyeckoil wmexaHuku. IlocTtymartsl creuuanbHON — Teopuu
OTHOCHUTEIIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBai. lIpeoOpazoBanus Jlopenma. YcnoBue NpUYMHHOCTH.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aME/JIECHUE BPEMEHU U COKPALLEHUE JIIMHBI.

DHEprusi U UMITYJIbC PESITABUCTCKON YaCTHUIIBI.

CBs13b MacChI € SHEPTUEN U UMITYJIBCOM PEISATUBUCTCKON YAaCTULIBI. DHEPTUsI MOKOS.

TexHuueckrue ycTpoHUCTBa U TEXHOJIOIMYECKHUE MPOLECCHI: CIIYTHUKOBBIE TPUEMHUKH, YCKOPUTEIIN
3apsKEHHBIX YACTHII.

YdeHnYeCKui IKCIEPUMEHT, JIa0OpaTOpHBIE Pa0OTHI, MPAKTUKYM.

OmnpeneneHne UMIYIbCa U YHEPTUU PEIATHBUCTCKUX YaCTHIL (TI0 (hOTOTpadusiM TPEKOB 3apsIKECHHBIX
YacTHIl B MArHUTHOM TIOJIE).



Pa3zpnen 7. KBanToBas pusmnka.

Tema 1. Kopnyckyaapno-60onnoeoit oyanusm.

PaBHOBecHOe TeruioBOE U3NyueHue (M31ydeHne abcoaoTHO YEPHOTo Tena). 3aKoH cMmenienus Buna.
['unoresa Ilnanka o kBaHTax.

@®oTOHBI. DHEPTHS U UMITYJIEC (OTOHA.

dorordpdexr. Onbitet A. I'. CromeroBa. 3akonbl (orodddexra. YpaBHeHHe DUHIITECHHA IS
dorospdexra. «Kpacnas rpanuna» porodddexra.

JlaBnenue cBeta (B 4aCTHOCTH, JABJICHHE CBETa HAa aOCOIIOTHO TMOTJIOMIAIONIYI0 W aOCOJIOTHO
oTpaxkaroiyro noBepxHocts). Omneitel I1. H. JIeGenena.

BonHoBbIe cBoiicTBa yactui. Bomuer ge bpoiins. [nunHa BomHbl e bpoiins u pa3smepsl obiacTu
JIOKaJU3aIMK JABWXKYIIEHCS yacTullbl. KopmycKynsspHO-BOTHOBOM ayanu3M. [[udpakius 37eKTpOHOB Ha
KpUcTajiax.

Crneuunguka usmepenuii B Mukpomupe. CooTHoIIeHUs Heonpeaenénnocrei ['eiisenOepra.

TexHuyeckue YCTPOHCTBA U TEXHOJOTHYECKHE TPOIECCH: CIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTUMK, TYHHETBHBIA MUKPOCKOII, COJTHEUHast OaTapesi, CBETOIUO.

Hemoncmpayuu.

dotord ek Ha yCTaHOBKE C ITMHKOBOM TIACTHHOM.

HccnenoBanue 3aK0HOB BHEIIHETo ¢poTodpdekra.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIIEHUS MOIYIPOBOJAHUKOB OT OCBEIIEHHOCTH.

Ceeroauos.

Conneunas Oatapes.

Yuenuueckuit 3xcnepumenm, nadbopamopnvie pabomet, npakmuxym.

HccnenoBanue poTtopesucropa.

N3mepenne nmocrossaaoM [Inanka Ha ocHOBE uccienoBanus Gorodrddexra.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YE€PE3 CBETOAUO/L OT HAIPSHKECHMUS.

Tema 2. ®uzuka amoma.

OMnBITHI TTO WCCIICOBAHMUIO CTPOCHUs aToMa. [lmanerapras Mmoaens atoma Pesepdopna.

[Toctynatel bopa. Uznyuenue u mornomienne (pOTOHOB MPH MEPEXOJe aToMa C OJHOTO YPOBHS
SHEPTUU Ha IPYrOMu.

Buasl ciektpoB. CeKTp ypoBHEUM SHEPTUM aTOMa BOJOPO/IA.

CrioHTaHHOE U BBIHYKIEHHOE U3ydeHue cBeTa. Jlasep.

TexHuueckrue ycTpolcTBa M TEXHOJOTMYECKUE MPOLIECCHI: CIIEKTPaIbHbIA aHAIU3 (CIIEKTPOCKOII),
J1a3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mopens onsita Pesepdopra.

Hab6nronenne nuHEHYaTHIX CIEKTPOB.

YCTpOUCTBO U JEHCTBUE CUETYMKA NOHUZUPYIOLIUX YACTHULL.

Omnpenenenue JUIMHBI BOJIHBI JIA3EPHOTO U3TYYECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie padomul, npaKmuKym.

HabmroteHne TMHEeHYaToro CreKTpa.

HccnenoBanue criekTpa pa3peXKeHHOT0 aTOMapHOT0 BOJIOPOa U U3MEPEHUE NOCTOosIHHON Punbepra.

Tema 3. @uszuka amomHozo A0pa u 3J1eMEHMAPHBIX YACHUY,.

Hyxnonnas monens siipa I'eiizen6epra—Banenxo. 3apsn sapa. MaccoBoe uucio siipa. M3oromnsl.

PannoaktuBHOCTH. Anbha-pacnan. DIEKTPOHHBINA U TO3UTPOHHBIN OeTa-pacnaj. ['aMma-u3nydeHue.



3aKOH paZlMOaKTUBHOIO pacnajaa. PaaroakTuBHble H30TOMNbI B Ipupoje. CBONHCTBAa HOHU3UPYIOIIETO
U3Iy4YeHUs. BrnusHue paaroakTUBHOCTH Ha JKMBBIE OpraHuU3Mbl. EcTecTBEHHBIH (OH H3ITydCHUSI.
Jo3umeTpusi.

DHeprust CBA3M HYKJIOHOB B sipe. SnepHble cuibl. JledekT maccel sapa.

SAnepusie peaknuu. Jlenenune wm cuHTe3 saep. SnmepHple peakTophl. [IpoOnemsl yrmpaBisieMoro
TEPMOAIEPHOIO CUHTE3a. DKOJIOTHYECKUE ACTIEKTHI PA3BUTHS SIACPHOU SHEPrETUKU.

MeToapl perucTpalvy U UCCIIEOBAHMS AIIEMEHTAPHBIX YaCTHII.

@yHIaMEHTAJIBHBIE B3aUMOJEHUCTBHs. baprnonpl, Me30HBI H JenToHbl. IIpencraBieHune o
CrangaptHoil Moaenu. KBapk-TirooHHast MOZEINb aJPOHOB.

®dusuka 3a npenenamu CtannapTHol mojenu. TEémHas MaTepust U TEMHas SHEPIHsL.

EnuncTBO hM3mveckoit KapTHHBI MHPA.

TexHuueckre yCTpoiicTBa U TEXHOJIOTHUYECKUE MPOLIECCHI: JO3UMETpP, Kamepa BunbcoHa, saepHbIi
peaxkTop, TEPMOSICPHBINA PEaKTOp, aTOMHasi 60M0Oa, MArHUTHO-PE30HAHCHAS TOMOTpadus.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomul, npaKkmuKym.

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOTrpadusim).

HccnenoBanue pagnoakTUBHOTO (POHA C UCTIOIB30BAaHUEM J103UMETPA.

N3yuenue nornomeHus: 0eTa-4yacTUL aTIFOMUHHEM.

Pasnen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKH.

Oranbl pa3BUTHS acTpoHOMuM. llpukinagHoe M MHPOBO33PEHUECKOE 3HAYEHUE ACTPOHOMUM.
[TpuMeHUMOCTb 3aKOHOB (PU3UKHU AJIs1 OOBSICHEHUS IPUPOJIbI KOCMUUECKUX 00BEKTOB.

Metoael  acTpoHOMHuYecKMX — HcciefoBaHui.  COBpEMEHHbBIE  ONTHYECKHE  TEJIECKOIIbI,
panuoTenecKonsl, BHeEaTMOC(hepHas aCTPOHOMHUS.

Bun 3Bé3anoro neb6a. Co3Be3nus, spkue 3BE3/bl, IIIAHEThI, UX BUAUMOE JBH)KEHUE.

ConHeuHas cucrema.

Connue. ConHeyHas akTUBHOCTh. MicTounuk sneprun ConHua v 3BE31.

3BE3/1bl, MX OCHOBHBIE XapAaKTEPUCTHUKH. [lnarpaMma «CIeKTpaibHbIN KJIacC — CBETUMOCTbY. 3BE3/1bI
[JIABHOM  TIOCJIEOBATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBbY» IS 3BE3 TJIaBHOU
nocyie1oBaTenbHOCTU. BHyTpeHHee ctpoeHune 3B€31. COBpeMEHHBIE NIPEACTABIEHUS O IPOUCXOXKICHUN U
sBositonny ConHIa 1 3BE€37. DTallbl )KU3HU 3BE3 .

Mineunsii [1yts — Hama ["anaktuka. [Tonoxxenue u nemxxenue Connna B ['anaktuke. TUIBI raJIaKTHK.
Panuoranaktuky u kBazapsl. YEpHBIE IBIPHI B sipaxX FaJaKTHK.

Bcenennas. Pacmpenne BcenenHoil. 3akon Xa0O6ma. Pasberanue ramaktuk. Teopust Bosbmioro
B3pbIBa. PenmmkroBoe n3irydeHue.

MacmtaOnas ctpyktypa Beenennoil. Meraranaktuka.

Hepeménnbie npo6iieMbl aCTPOHOMUM.

Yuenuueckue naoniooenus.

HaGnronenust 3BE3qHOrO HeGa HEBOOPYKEHHBIM TIJ1a30M C HCHOJIb30BAHUEM KOMIIBIOTEPHBIX
MIPWIOKEHUN ISl ONpPENEICHUs MOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbBIE
co3Be3us CeBepHOro MoyIapHs U SpKHUEe 3BE3/BL.

HaGnronenus B teneckorn JIyHbI, TNIaHET, TYMaHHOCTEH U 3BE3IHBIX CKOTUICHUI.

Pu3nyecKuil NPAKTHKYM.

CrniocoObl  u3MepeHHs] (U3UUYECKUX BEJIMYMH C MCIIOJB30BAHMEM aHAJIOTOBBIX M LU(POBBIX
M3MEPUTENBHBIX NMPHOOPOB W KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCONIOTHBIE U OTHOCHTEJIbHBIC
MOTPEUIHOCTH U3MEpEeHNH Qu3nueckux BennduH. OLeHKa MpaHuLl OTrPELIIHOCTEH.



[IpoBenneHne KOCBEHHBIX W3MEPEHUH, MCCIETOBAHUN 3aBUCUMOCTEH (PU3MUYECKUX BEIHYUH,
NpOBEpKa TPENIOKEHHBIX THUMNOTe3 (BBIOOp W3 paboOT, ONMUCAHHBIX B TEMAaTHYECKHUX pa3lenax
«YYeHHUECKHIi SIKCIIEPUMEHT, 1a00paTOpHbIe paOOThI, TPAKTHUKYM)).

O0o0marnee noBTOPeHKeE.

O0o01eHre U cUCTeMaTH3alMs COAEpKaHUSA pa3fenoB Kypca «Mexanuka», «MonekynsapHas
buzuka U TepMOIUHAMUKA», «IJeKTpoauHamukay, «Komebanus u BOJHBI», «OCHOBBI CIELUATBHON
TEOPUH OTHOCUTEIBHOCTIY, «KBaHTOBas (Gpu3nKay, «IJI€MEHTHl aCTPOHOMUHU U aCTPOPUIUKIY.

Ponp ¢usmkum m acTpOHOMUM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBbHOM U ITUYCCKON
cdepax AesITeNbHOCTU YEJIOBEKa, POJIb U MECTO (PM3UKH M ACTPOHOMHH B COBPEMEHHON HAYYHOU KapTHUHE
MHUpa, 3HaYCHHE ONHUCATENHHON, CHCTEMATU3UPYIOIIeH, OOBSICHUTEIBHON M MPOTHOCTHYECKON (yHKIUH
(dbu3HIeCcKoit TeOpuH, poJib (HPU3NIECKON TEOPUH B POPMUPOBAHUH TIPEICTABICHUH O PU3NUECKON KapTHHE
MHUpa, MeCTO (U3NYECKONW KapTHHBI MHpa B OOLIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPECTABICHUNA O IPUPOJIE.

MesknpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢usuku yrinyOnaéHHoro ypoBHs B 11 kmacce ocymecTBisercss ¢ y4€ToM
COJIepKaTeIbHbIX MEXIIPEJAMETHBIX CBsI3€d C KypcamMHM MaTeMAaTHKH, OWOJIOTMH, XUMHH, reorpaduu u
TEXHOJIOTHH.

Mesicnpedmemmuvie noHAMUA, C6AZAHHBIE C U3YYUEHUEM MEMOO008 HAYYHO20 NOZHAHUA: SBICHUE,
Hay4HbIH (akT, TUMOTe3a, (U3UYECKas BEJIMYMHA, 3aKOH, TEOpHUs, HAOIIOJCHUE, SKCIEPUMEHT,
MO/JIeIUPOBAaHUE, MOJIEb, U3MEPEHHE, MOIPEIIHOCTH U3MEPEHUH, N3MEepUTeNIbHbIe TPUOOPHI, IH(poBas
naboparopusi.

Mamemamuka: pelieHue CUCTEMbl ypaBHEHUN. TpUroHoMerpruueckue QyHKINUN: CUHYC, KOCUHYC,
TAQHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOpBI M MX NpPOEKIHMH HA OCH
KOOpJMHAT, CJIOXKEHHEe BeKTOpoB. IlpomsBognbie »sneMeHTapHbIX ¢GyHKiui. [lpusHaku nonobus
TPEYroJbHUKOB, ONpeIeJIeHHE IJIOMAAN IUIOCKUX GUryp U o0bEMa Ted.

Buonozua: snekrpuyeckue SBICHHUS B KUBOM MpHUPOJE, KOJeOaTeNbHbIE ABWKEHHS B KUBOH
IIPUPOJIE, IKOJOTUYECKUE PUCKU MPU MPOU3BOACTBE 3JIEKTPOIHEPIHH, AIEKTPOMATHUTHOE 3arps3HEHHE
OKpPY’KaIoIleH Cpeibl, yIbTPa3ByKOBas JUATHOCTUKA B MEAUIIMHE, ONTUYECKHUE SIBICHUS B )KUBOU MIPUPO/IE.

Xumusa: CTpOEHUE aTOMOB M MOJEKYJ, KPUCTAUIMYECKAsl CTPYKTypa TBEPABIX TEJ, MEXaHU3MbI
00pa3oBaHUs KPUCTATUINYECKOMN PEIIETKH, CHEKTPAIbHBIN aHAIH3.

T'eozpagpua: marHuTHble mOMIOCAa 3€MJIM, 3aJIe)KM MArHUTHBIX pyA, (oTochéMKa 3eMHON
MOBEPXHOCTH, ceiicMorpad.

Texnonozua: NpUuMeHEHUE MOCTOSHHBIX MarHUTOB, JIEKTPOMArHUTOB, 3JIEKTpoJBUraTeNb Skoou,
reHepaTop NEPEMEHHOIO TOKA, MHAYKIMOHHAs M€4b, JUHUM JIEKTPOIIepeaay, dIEKTPOABUIaTeb, paaap,
paavonpuEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neub, yiapTpa3ByKOBasi JUArHOCTHUKA B TEXHHKE,
MIPOEKIIMOHHBIN anmnapat, BOJIOKOHHAsI ONTHKA, COJHEUHas Oarapesi, CIIyTHUKOBBbIE TPUEMHUKH, sIepHAs
SHEPreTHKA U 3KOJOrMYECKHUE aCIEKThI €€ Pa3BUTHS.



INNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 PU3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUAJINYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIbTATbHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHS YyueOHoro mnpeamera «Du3nka» JOIDKHBI OTpaXkaTh
TOTOBHOCTb M CITOCOOHOCTH 00YJaIOIIMXCsI PYKOBOICTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH MO3HIINEH
JUYHOCTH, CHCTEMOW  LIEHHOCTHBIX  OpUEHTALMH, TO3UTHUBHBIX  BHYTPEHHHX  YOEXKICHHIA,
COOTBETCTBYIOUIMX TPAJAUIIHOHHBIM IIEHHOCTSIM POCCUHCKOTO 00IIECTBA, PACIIMPEHHE )KU3HEHHOTO OIBITa
¥ OTIBITA JICSITETHHOCTH B IPOIECCE peali3alii OCHOBHBIX HAIPaBICHUI BOCTINTATEIbHON JIETEIHHOCTH,
B TOM YHCJIE B YaCTH:
rPaskKAaHCKOr0 BOCIIMTAHUS:

C(OPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMU OOYy4aromerocs Kak aKTHBHOTO M OTBETCTBEHHOTO 4JIEHA
POCCHICKOT0 00111eCTBA;

MPUHATHE TPATULMOHHBIX O0IIEYEIOBEUECKUX T'YMAHUCTHUECKUX U IEMOKPATUUECKUX LIEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JIESATEIBHOCTh B MHTEpECax I'Pa’KAaHCKOrO OOINECTBA, y4acTBOBATh B
CaMOYIIpaBJICHUH B 00pa30BaTEIbHON OpraHu3aluiy;

yYMEHHE B3aMMOJCHCTBOBATh C COLMAIBHBIMH HHCTUTYTaMH B COOTBETCTBUM C WX (QYHKIHAMH H
Ha3HAYCHUEM;

TOTOBHOCTH K TYMAaHUTapHON M BOJIOHTEPCKOMN JIEATETBHOCTH.

NaTPUOTHYECKOr0 BOCIIMTAHUS:

Cc(OPMUPOBAHHOCTH POCCUHCKON IPayKNAHCKOH NACHTHYHOCTH, TATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCY/IapCTBEHHBIM CHMBOJIaM, JOCTH)KEHUSM POCCHUICKHX YYEHBIX B 00JIaCTH
(U3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIIMIO M MPUHUMATh OCO3HAHHBIE PELICHHUS, OPUEHTUPYSICh Ha MOPAIBHO-
HpPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B ESITEIEHOCTH YIEHOTO;

OCO3HAaHME JIMYHOTO BKJIA/Ja B MOCTPOSHUE YCTOWYMBOTO OYAYILETO.

ICTETHYECKOIr0 BOCIINTAHUS:

ACTETUYECKOE OTHOLICHWE K MHUPY, BKIIOYAsl 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYHIETO (PU3NIECKOM
HayKe.

TPY/10BOr0 BOCIIUTAHMA:

MHTEPEC K Pa3IM4YHbIM cepam MpodecCHOHATBHOM JesITeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (DU3UKON U
TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP Oymymieil npodeccun u pearn30BbIBaTh COOCTBEHHBIE
’KM3HCHHBIE TUIaHBbI,

TOTOBHOCTb M CHOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 001aCTH (PU3UKH Ha MIPOTSHKEHUH BCei
KU3HHU.

IKOJIOrHYeCKOr0 BOCIIUTAHMA:

C(OPMHPOBAHHOCTh JKOJIOTHUECKOW KYJIBTYpBl, OCO3HAaHHWE TJIOOAIBHOTO XapakTepa AKOJOTHYECKUX
npobiuewm;

IJIAHUPOBAHUE U OCYIIECTBICHUE JEUCTBUN B OKPY>KAIOIIEH Cpelie Ha OCHOBE 3HAHMS €N YCTOMYUBOTO
Pa3BUTHS YEJIOBEUECTBA;

pacimpeHue OmbITa ACITETHHOCTH dKOJOTHYECKON HANPAaBIEHHOCTH HA OCHOBE MMEIOIIMXCS 3HAHUH 110
dusuke.



LHEHHOCTH HAYYHOI'0 IO3HAHMS:

c(OpPMHUPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (DHU3HUECKON
HayKHU;

OCO3HaHHE IIEHHOCTH Hay4YHOMU J1eATeIbHOCTH, TOTOBHOCTH B MPOIIECCEe U3yYEHUS] (PU3UKU OCYIIECTBISATh
MIPOEKTHYIO M UCCIIEIOBATENBCKYIO 1€ATEIbHOCTh MHUBUYAJIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATbHI

ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

basoBble Jiornyeckue 1ecTBUA:

CaMOCTOSITENILHO (POPMYIMPOBATh U aKTYyaJIU3UPOBATH IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTIPEIETIATh LEH IeSITeIbHOCTH, 33]1aBaTh TapaMeTPhl U KPUTEPUHU UX JOCTUKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SIBICHUSX;
paszpabaThiBaTh IJIaH peHICHHWs] MpoOJeMbl C YUETOM aHajgu3a UMEIOUIMXCS MAaTepUaabHBIX H
HEMaTepHUaJbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YyJIbTATOB LEJSAM, OLIEHUBATH PUCKH
IIOCJIEACTBUN NCATEIBHOCTH;

KOOPJMHHUPOBATh U BBHINOJIHATH PabOTy B YCIOBHSX pEalbHOrO, BUPTYATbHOTO M KOMOMHHMPOBAHHOIO
B3aHUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MPU PEIICHUH KU3HEHHBIX MPOOIEM.

Ba3oBble ucciieqoBaTe/ibCKue AeiCTBUSA:

BJIA/ICTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMHI U METOIaMU (DU3HUUECKON HAYKH;

BJIQJICTh HAaBBIKAMHU Yy4€OHO-HCCIICIOBATEILCKOW W TMPOEKTHON JesATEILHOCTH B 0OJacTu (pusukw,
CIIOCOOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSITEIFHOMY IMOHMCKY METOIOB pelieHHs 3aaad (U3nYecKoro
COJICpKaHUs1, TPUMEHEHHUIO PA3JIMYHBIX METOJ/IOB [TO3HAHMUS;

BJIQJICTh BUJIAMHU JIEATEIHHOCTH IO MOJIYYEHUIO0 HOBOTO 3HAHUS, €0 UHTEPIpPETaluH, TPeoOpa30BaHUIO U
MPUMEHEHUIO B PA3JUYHBIX YYEOHBIX CUTYyalUsIX, B TOM YHCIIC€ TPH CO3JaHUU YYEOHBIX MPOEKTOB B
obnactu Hu3uKH;

BBISIBJIATh IPUYMHHO-CIICJICTBEHHBIE CBSA3HU U aAKTYaJIM3UPOBATH 3a1a4y, BBIJIBUTATh TUIIOTE3Y €€ pelIeHus,
HaxOJUTh apryMeHThl JJIsI JOKAa3aTeJbCTBA CBOUX YTBEP)KICHMM, 3a1aBaTh IapaMeTpbl U KpUTEpUU
peuieHus;

aHAJTM3UPOBATh TIOJNYUYCHHBIE B XOJAE pEIICHUs 3a/lauyd pe3ysbTaThl, KPUTUYECKH OIEHUBATh HX
JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCJIOBHSX;

CTaBUTbh U (HOPMYIHPOBATh COOCTBEHHBIC 3a7jaud B 00pa30BaTENIbHOMN AESITEILHOCTH, B TOM YHUCIE MpU
U3YyYCHHUH (PUBHKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIECHHUBATh IPUOOPETEHHBIH OIBIT;

YMETh MMEPEHOCUTH 3HAHUS TI0 (PU3UKE B IPAKTHUECKYIO 001aCTh KU3HEACATCIIEHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC W€, IPEJIaraTh OPUTMHAJIBHBIE ITOAXOAbI U PEILICHMS;

CTaBUTH MPOOJIEMBI U 337a49H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ undopmaumeii:

BJIQJICTh HABBIKAMU MOJTY4YeHHS UH(OpMAIH (HPU3MIECKOTO COMNEPIKaHUs U3 UCTOYHHKOB PA3HBIX THUIIOB,
CaMOCTOSITENIbHO OCYILECTBJISATh TOUCK, aHallM3, CHUCTEMATH3alUI0 U MHTEpHpeTanuio HHGOpMaluu
pa3IUYHBIX BUJOB U (HOPM MpeICTaBICHUS;

OIICHUBATH JOCTOBEPHOCTH MH(POPMAITIH;



UCTIOJNB30BAaTh CpEICTBA HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B  PpEIICHUHU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIIMOHHBIX 3a7a4 ¢ COOJII0IeHUEM TpeOOBaHUI SPTOHOMHUKH,
TEXHUKU O€30MaCHOCTH, THUTHMEHBI, pEeCypcocOepeKeHMs, MPABOBBIX M OJTUYECKUX HOPM, HOPM
nH(POPMAIMOHHON OE30ITaCHOCTH;

CO3/1aBaTh TEKCThI PU3NYECKOTO CONEPIKAaHUS B PA3IMUHBIX opMaTax ¢ yu€ToM HazHAUCHUS HHPOpMAILIUU
U 1IeJICBOM ayAUTOPHH, BEIOMpPAst ONTUMANIbHYIO (hOpMY MIPEICTABICHHS U BU3YaTH3aIHH.
KoMMyHMKaTHBHBIE YHHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUA:

OCYIIECTBISTH OOIIEHHE HA YpOKaX (PU3UKU U BO BHEYPOUHOU JESTEIHLHOCTH;

pacrno3HaBaTh NPEANOCHIIKA KOHGIUKTHBIX CUTYallMi U CMSATYATh KOH(JIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HUCIOIb30BAaHUEM SI3IKOBBIX CPE/ICTB;

MOHUMATh U MCTIOJIb30BATh MIPEUMYIIECTBA KOMaH/IHOW U HHIUBUAYaIbHON pabOTHI;

BBIOMpATh TEMAaTUKYy U METOJIbI COBMECTHBIX NEHCTBUI C yu€TOM OOILIUX HMHTEPECOB M BO3MOXKHOCTEH
Ka)KJ0r0 WieHa KOJJIEKTHBA;

IIPUHUMATh L€ COBMECTHOW JESATEIBHOCTH, OPTaHMU30BBIBATh UM KOOPAMHUPOBATh ICHCTBUS IO €€
JOCTHUKEHHIO: COCTABIIATH IJIaH IEHCTBUH, pacpeesisiTh pOJiu ¢ Y4ETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHON pabOTHI;

OLICHMBATh KAueCTBO CBOETO BKJIaJa M KaXXIOTO0 YYaCTHHKA KOMAaHIBl B OOLIMHA pe3yabTar IIo
pa3paboTaHHBIM KPUTEPHUSIM;

IpeJjaratb HOBBIE NPOEKTHI, OLIEHUBATh MJIEU C IMO3ULUU HOBU3HBI, OPUTHHAIBHOCTH, MPAaKTUUECKON
3HA4YMMOCTH;

OCYILIECTBIATh O3UTUBHOE CTPATETMYECKOE MTOBEJACHNUE B PA3JIMUYHBIX CUTYaLUAX, IPOSBISATH TBOPUECTBO
1 BOOOpakeHUe, ObITh HHUIIMATUBHBIM.

PeryasitTuBHbIC yHUBepPCaJIbHbIE YUeOHbIE 1eliCTBUSA

Camoopranusanms:

CaMOCTOSITENIFHO OCYIIECTBIISATh IMO3HABATEIbHYIO NEATENBHOCTh B 00JacTH (DU3UKM M aCTPOHOMUH,
BBISIBIISITH MPOOJIEMBI, CTABUTH B (DOPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELICHUS PAacUETHBIX M KauyeCTBEHHBIX 3a]ad, IUIAH BBIIOJHEHUS
MIPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANIOUYTEHUN;
JlaBaTh OLIEHKY HOBBIM CUTYyalUsIM;

pacIupsATh paMKH yueOHOTO MpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUH;

JieNaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATh €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHHE;
OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

Croco0CTBOBaTh (DOPMHUPOBAHUIO M TPOSIBICHUIO dPYAUIMN B 00acTH (DU3UKHU, TIOCTOSTHHO TOBBIIIATH
CBOU 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH UHTEJIJIEKT:

JdaBaThb OIICHKy HOBBIM CI/ITyaIII/IHM, BHOCHUTH KOppeKTI/IBI)I B AC€ATCIIBbHOCTB, OLICHHUBATh COOTBETCTBUC
pEe3yIbTaTOB LIEJISIM;

BJIaJICTh HABBIKAMHU H03HaBaT€J'IBHOI71 pe(l)J'IeKCI/H/I KaK OCO3HaHUuA COBepmaeme I[eﬁCTBHfI nu
MBICJIMUTEINIbHBIX MPOLECCOB, X PE3YIBTATOB U OCHOBAHUI;

HCIIOJIb30BaTh NPUEMBI peIeKCUU AJIsl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHNUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATh PEIICHUS 110 UX CHIXKEHHIO;

MPUHUMATh MOTHBBI M ApTyMEHTBI APYTUX MPU aHATU3€ PE3YJIBTATOB JEATCILHOCTH;

HpI/IHI/IMaTB CC6$I, IIOHUMasA CBOM HEAOCTATKU U JOCTOMHCTBA,

MIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX MPU aHATU3€E PE3YJIBTATOB AEATEIbHOCTH;



MPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKH.

B mporecce MOCTHXKEHHUS JTMYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS TPOTPaMMBI 1O (U3HMKE I YPOBHS
cpeaHero oOImero ooOpa3oBaHUsi y OOYYAIONIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIA HHTEIICKT,
MpeIoIararomuii cOpMUPOBAHHOCTH:

CaMOCO3HaHUs, BKJIIOYAIOMIETO CIIOCOOHOCTh IOHMMAaTh CBOE SMOIIMOHAIBHOE COCTOSHUE, BHJICTh
HAIpPAaBIICHUS Pa3BUTHUSI COOCTBEHHOW AMOILMOHAIILHOM c(hephl, OBITH YBEpEHHBIM B ce0¢;
CaMOpEryIUPOBAaHMS, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHUE NPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHUE, CITOCOOHOCTh aJalTHPOBATHCS K IMOIIMOHALHBIM U3MEHCHHSIM | MPOSIBIISITh THOKOCTh, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIIOYAIONMIEH CTPEMJICHHE K JOCTIDKEHHUIO IICJIM M YCIEXy, ONTHMHU3M,
WHHUIIMATHBHOCTh, YMEHUE JIEHCTBOBATH, UCXO/SI U3 CBOMX BO3MOXKHOCTEH;

AMMATHH, BKIIIOYAIOIIEH CTIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSTHUE JIPYTUX, YIUTHIBATH €r0 MPH
OCYIIIECTBIICHUH OOMICHHUS, CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMATILHBIX HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTh BBICTPAMBATH OTHOIICHUS C APYTUMHU JIFOJIBMH,
3a00TUTHCS, IPOSIBIIATH MHTEPEC U pa3pemaTh KOHPIUKTHL

IMPEAMETHBIE PE3YJIbTATBI

K koHuy o0yuenus B 10 knacce npeaMeTHbIe Pe3ynbTaThl HA YIIyO0JIEHHOM ypOBHE JOJKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTh Y 00YUAIOIUXCS YMEHUI:

MMOHUMATD POJIb PU3UKU B SKOHOMUYECKOM, TEXHOIOTMUECKOH, 3KOJIOTHYECKON, COLMAIBHON U 3THYECKOM
cdepax 1esTeIbHOCTH YeJIOBeKa, POJib U MECTO (PM3UKU B COBPEMEHHON HayYHOH KapTHHE MHUpa, 3HAaUE€HUE
OIUCATENbHON, CHCTEeMAaTHU3UPYIOMIEH, OOBSICHUTEIBHOW W TPOTHOCTUYECKOH (QYHKIUN (QH3NIECKOi
TEOPUM — MEXAHUKH, MOJIEKYJISpPHOM (GU3MKM U TEpMOAMHAMHKH, poOJb (U3UUECKOH Teopuu B
(bopMHpPOBaHUY MPEICTABICHUHN O PU3NIECKON KapTHHE MHPA;

pa3nuyarh ycJIOBMs NMPUMEHUMOCTU Mojenel (pU3MYecKUX Tesl U MPOLECCOB (SIBJICHUI): HHEpLUaIbHasA
cucreMa OTc4€ra, aOCOMIOTHO TBEPJOE TEJNO, MaTepualbHas TOYKA, PABHOYCKOPEHHOE BH)KEHUE,
CBOOOJIHOE TMajieHne, a0COMIOTHO yrpyras aedopmalius, abCOJIOTHO YIIPyroe u abCOMOTHO HEYIPYroe
CTOJIKHOBEHHSI, MOJIEJIU Ta3a, KUIKOCTU U TBEPAOro (KPUCTAIUIMUYECKOT0) TeJla, UIeANIbHBIN a3, TOUeYHbIH
3apsij, OAHOPOJHOE ANEKTPUUYECKOE I10JIE;

pa3nuyath ycioBHs (IpaHUIbI, 00JAacTH) NMPUMEHUMOCTH (DPU3MYECKUX 3aKOHOB, IMOHMMAaTh BCEOOIIMH
XapakTep pyHIaMEHTAIbHBIX 3aKOHOB M OIPaHUYEHHOCTh MCIIOJIb30BaHUSI YACTHBIX 3aKOHOB;
aHaJM3UPOBaTh U OOBSICHATH MEXaHWYECKUE IPOLECCHl U SBJIEHUS, UCIOJIb3Ys] OCHOBHBIEC MOJIOKEHUS U
3aKOHBl ~ MEXaHHUKH (OTHOCUTEJIBHOCTb  MEXaHWYECKOTO  JIBWKEHHUS, (QOpMyibl KHUHEMAaTUKU
PaBHOYCKOPEHHOI'O JBM)KEHUS, NpeoOpa3oBaHus [amuiess UIsi CKOPOCTH M IEPEMELICHUs, 3aKOHbI
HeloToHa, NIpUHLKII OTHOCUTENBHOCTU l'anmumies, 3aKOH BCEMHUPHOIO TATOTEHMS, 3aKOHBl COXPAHEHHUS
UMITYJIbCa U MEXaHNUECKON SHEPTUH, CBA3b PA0OTHI CUJIbI C K3MEHEHUEM MEXaHUUYECKON SHEPTHH, YCIOBUS
paBHOBeCHs TBEPJOrO Teja), PH ITOM HCIOJIb30BATh MAaTEMATUYECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBaTh
YCIIOBHS IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeoOpazoBaHuii ['anuses, BTOPOro U TpeTbero 3aKOHOB
HrloToHa, 3aKOHOB COXpaHEHMsI UMITYJIbCA U MEXaHUYECKOM SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
aHaJTM3UPOBATh U OOBSICHATH TEILUIOBBIE MPOLIECCHI U SBJICHUS, UCIIONB3Ys OCHOBHbIE NojoxeHus MKT u
3aKOHBI MOJIEKYJISIPHOM (U3MKM U TEepMOJUHAMHUKHU (CBSA3b JABICHHS HJIEAJIBHOIO raza co CpeaHen
KUHETHYECKOW SHEprueil TemaoBOro ABMKEHHMS M KOHLIEHTpPAILMed ero MOJEKYN, CBs3b TeMIepaTyphbl
BELIECTBA CO CPEIHEH KMHETUYECKOM 3HEpruell TEIUIOBOTO ABW)KEHHS €ro YacTHILl, CBSI3b JaBJICHUS
WJICAJIBHOTO ra3a ¢ KOHLEHTPAIMEN MOJIEKY U €r0 TEMIIEpaTypoil, ypaBHeHUE MeHneneeBa—Knanelpona,



NEPBbI 3aKOH TEPMOJWHAMMKH, 3aKOH COXpAaHEHHMsS HHEPrMHM B TEIJIOBBIX Mpoleccax), MpU 3TOM
MCTIOJF30BaTh MAaTEMaTHYECKOE BBIPAKCHHE 3aKOHOB, YKA3bIBATh YCIOBHS MPUMEHHUMOCTH YpPaBHEHHS
MenneneeBa—Knanelipona;

aHANU3UPOBaTh U OOBSCHATH JJIEKTPUUECKUE SIBICHUS, HCIONB3Ys OCHOBHBIC ITOJIOKEHUS M 3aKOHBI
IEKTPOAMHAMUKN (3aKOH COXPAaHEHUs 3JIEKTPUYECKOro 3apsaa, 3akoH KysnoHa, NOTEHIMaIbHOCTb
AJIEKTPOCTATUYECKOTO MOJIs, IPUHIHII CYTIEPIIO3ULINY IIEKTPUUYECKUX MOJIEH, TIPU ATOM yKa3bIBask YCIOBHS
pUMEHNUMOCTH 3aKkoHa KyroHa, a Takyke paKTUIeCKH Ba)KHBIE COOTHOIICHHS : 3aKOHBI OMa ISl ydacTKa
LHenu U JUId 3aMKHYTOM siexkTpuueckoil menu, 3akoH Jxoyms—Jlenua, npaBuna Kupxroda, 3akoHb
®dapanes s JIEKTPOIU3a);

ONUCHIBaTh (U3NYECKHE MPOLECChl W SBJICHUSA, HUCIOJIb3YyS BEIMUYUHBI: IEPEMEIIEHUE, CKOPOCTb,
YCKOpPEHHE, MMITYJIbC TeJla M CHUCTEMbI TEeJ, CHJIa, MOMEHT CHWJIbI, JaBlIeHUE, MOTEHIMAIbHAs SHEPIHsd,
KHHETHYECKasi SHEPTHsl, MEXaHUYeCKasi SHeprusi, paboTa CHIIBI, IIEHTPOCTPEMHUTEIBHOE YCKOPEHUE, CHTa
TSKECTH, CUJIa YIPYTrOCTH, CHJIA TPEHUs, MOIIHOCTb, SHEPIUs B3aUMOAEHCTBH Tena ¢ 3eMiéi BOIMU3M eé
MOBEPXHOCTH, YHEPTHUS YIIPYroi aedopMann Npy>KUHbL, KOJTMYECTBO TETUIOTHI, a0COTIOTHAS TEMIIEPATYypa
Tena, pabora B TEPMOAMHAMHUKE, BHYTPEHHSAsS SHEpPrus WHICAIbHOIO OJHOATOMHOIO rasa, pabora
U/ICaJbHOTO Ta3a, OTHOCUTENbHas BIAXHOCTh Bo3ayxa, KIIJ[ wmaeanbHOro TemiaoBOro JBUraTens;
AIIEKTPHUYECKOE TI0JIE, HATPSHKEHHOCTD JJIEKTPHUUECKOTO TOJIs, HANMPSHKEHHOCTH MOJSI TOYSYHOTO 3apsaa
WIN 3apsOKEHHOTO 11apa B BaKyyMe U B JUAJIEKTPUKE, MOTEHLUAN 3JIEKTPOCTaTUYECKOTO MO0JIs, Pa3HOCTh
MOTEHIIMAJIOB, AJIEKTPOABIDKYIIAsl CHUJla, CHJIA TOKA, HANpsHKEHHWE, MOIIHOCTh TOKAa, JJIEKTpHYECKas
€MKOCTB TUIOCKOT'O KOHJIEHCATOpPa, CONPOTHUBIICHNE yJacTKa LENH C MMOCIIeI0BATEIBHBIM 1 MapauIeIbHBIM
COEJIMHEHUEM PE3UCTOPOB, SHEPT U AEKTPUUECKOTO MO KOHJCHCATOPA;

OOBSICHATE OCOOEHHOCTH TPOTEKaHHWA (U3WYECKUX SBICHUH: MEXaHWYECKOEe MBIDKEHHE, TEIJIOBOE
JBM)KEHUE YacTHUI[ BEIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBM)KEHHUE, TU(PQy3us, UCIapeHue,
KUTICHUE ¥ KOHJICHCAIIHS, IIJIaBJIEHUE U KPUCTAJUIN3ALINs, HAIIPABJICHHOCTh TEIUIONEPEIayH, ICKTPU3aLUs
TeJ, SKBUIMOTEHIIMAIBHOCTH TIOBEPXHOCTH 3apsHKEHHOTO MPOBOIHHKA;

IIPOBOJUTH MCCIIEJIOBAHUE 3aBUCUMOCTH OJHOM (hU3MyYecKOW BENMYMHBI OT APYrod C HCIOJIb30BAHUEM
NPSMBIX W3MEPEHUH, TMPU ITOM KOHCTPYHWPOBATh YCTAHOBKY, (DMKCHPOBATH PE3yJbTATHI IMOIYyYSHHOM
3aBUCUMOCTH (PU3MUECKUX BEIMYHUH B BUJIE IPa(hUKOB C yUETOM abCOMIOTHBIX MOTPELIHOCTEH U3MEPEHHIA,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHBIE M3MEpPEHMsS (U3UUECKUX BEJIWYMH, IIPU 3TOM BBIOMpATh ONTHUMAJIBHBIA METOA
M3MEPEHUs, OIIEHUBATH A0COIOTHBIE U OTHOCUTENIbHBIE TIOTPEIIHOCTH MPSMBIX 1 KOCBEHHBIX H3MEPEHUIT,
IPOBOJIUTH ONBITHl IO IPOBEPKE MPEIJIOKEHHOM TUIOTE3bl: IUIAHUPOBATh SKCIEPUMEHT, COOUpPATh
HKCHEPUMEHTAJIBHYIO YCTAaHOBKY, aHAJIIM3UPOBATH MOJYYCHHBIE PE3YJIbTaThl U JIENaTh BBIBOJ O CTAaTyce
IPEUI0KEHHON THIIOTE3bI,

coOmogaTh TpaBuWia O€30MacHOr0 TpyAa NpPU TPOBEACHUHM HCCIENOBaHMNA B paMKax y4eOHOTro
HKCHEPUMEHTa, TMPAKTUKyMa M  y4eOHO-UCCIIEZIOBATENIbCKOM M MPOEKTHOM  JAEATEIbHOCTH C
MCTIO0JIb30BAaHUEM U3MEPHUTEIIBHBIX YCTPOICTB U JIaOOpaToOpHOro 000pyA0BaHUS;

pelaTh pacy€THbIE 3aJjauyl C SIBHO 33JaHHOW M HESBHO 3aJjaHHOM (PM3MYECKOM MOJEbIO: HA OCHOBAaHUU
aHalu3a YCJIOBHSI OOOCHOBBIBaTH BHIOOp (DM3MUYECKOH MOJAENTH, OTBEyarollell TpeOoBaHMAM 3ajauu,
MPUMEHSATH (OPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAThl (PU3NYECKUX TEOPHHA MPH UCTIOIb30BAHUH
MaTeMaTU4YEeCKUX METOJOB pEIleHMs 3a/ad, IPOBOJUTH pacuéThl HA OCHOBAaHMM HMEIOIUXCS JaHHBIX,
aHaJM3UPOBATh PE3yIbTAThl U KOPPEKTUPOBATH METO/IbI PELICHUS C YIETOM MOJTYUYCHHBIX Pe3YJIbTaTOB;
pelaTh KadyecTBEHHbIE 3a/1a4uM, TpeOyrolue MpUMEHEHHs 3HaHUI U3 pa3HbIX pa3zesoB Kypca (pusuku, a
TaK)Ke WHTETPAalUd 3HAHWH W3 JAPYrHuX TMPEJAMETOB ECTECTBEHHO-HAYYHOTO IHMKJA: BBICTPAUBATH
JIOTHUYECKYIO LEMOYKY PacCYKIEHHH C OTOPOi Ha M3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UIECKHE
SIBJICHMUS,



UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS JJIsi OOBSICHEHUS OCHOBHBIX MPHHIIUIIOB PaOOThI M3MEPUTEIBHBIX
MPUOOPOB, TEXHUUECKUX YCTPONCTB U TEXHOJOTHUECKHUX MPOIIECCOB;

MPUBOJIUTH MPUMEPHI BKIAJa POCCHUICKUX U 3apyOekKHBIX YYEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHE MPOIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTHI;

aHAJIM3MPOBATh M OILICHWBATH TOCIIEJICTBUS OBITOBOW M TMPOU3BOJCTBEHHOW MEATEIHLHOCTH YEIIOBEKA,
CBSI3aHHOM C (PU3WYECKUMH MPOIECCAMH, C MO3HMIMK IKOJOTHUECKOW O€30MacHOCTH, MPEACTABICHUN O
palMOHAIBHOM MPHUPOJONOJIBb30BAaHUU, a TAKXKE PpPa3yMHOM HCIIOJIb30BAaHUU JOCTHXKEHUM HAayKH U
TEXHOJIOTHH JIs JaTbHEHIIIETO pa3BUTHS YEIIOBEUECKOTO O0IIECTBA;

MPUMEHSITh pa3InyHbIe CIOCOOBI paboThI ¢ MH(pOpMaIHel PU3NIECKOTO COAEPKAHUS C HCIIOIb30BAaHHEM
COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHUH, IIPH 3TOM HCIIOJIB30BaTh COBPEMEHHBIC WH()OPMAIIMOHHBIE
TEXHOJIOTUH ISl TIOMCKa, TIepepadOTKU U MpeIbsiBICHUS YUeOHOM U HAyYHO-TIONYJIsIpHONW MH(pOpMaIuy,
CTPYKTYPUPOBaHUS W HWHTEpIpETal HWHPOPMAIUHU, TOTYYCHHOH U3 pa3MUYHBIX HCTOYHUKOB,
KPUTHYECKH aHAJIM3UPOBATH MOTyYaeMy0 MH(GOPMAITUIO U OIICHUBATh €€ IOCTOBEPHOCTh KaK Ha OCHOBE
MMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE aHaIHM3a HCTOYHHUKA MH(OpMaIHH;

MIPOSIBJIATh OPTaHM3ALMOHHBIE W TO3HABATEIbHBIC YMEHHS CaMOCTOATEIBHOTO TPUOOPETCHHSI HOBBIX
3HAHUU B TIPOIECCE BBIOJIHEHUS MTPOSKTHBIX M Y4eOHO-UCCIEA0BATEIBCKUX PaboT;

paboTath B TpyMNIe C HMCIOJHEHHWEM pPa3JIMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATH PabOTy TPYIIIIHI,
palMOHAIBHO PACHPEETATh EATEIbHOCTh B HECTAHJIAPTHBIX CUTYyalUsX, aJ€KBATHO OLIEHUBATh BKJaj]
Ka)XJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHUE pacCMaTpUBAEMOM TPOOJIEMBI;

MPOSBISATE MOTUBALMIO K Oyaymiedl mpodeccruoHalbHON OESTENBHOCTH MO CHEIHUATbHOCTIM (DU3HKO-
TEXHUYECKOTO POhUIIS.

K konmy o6yuyenus B 11 Knacce npeaMeTHbIe Pe3ybTaThl HA YTIyOJIEHHOM ypOBHE JOJKHBI OTPAaXKaTh
C()OPMHUPOBAHHOCTD Y O0YHAIOIUXCSA YMEHUI:

MOHUMAaTh POJb (U3UKH B HKOHOMHYECKOW, TEXHOJOIMUECKOW, COLMAIBHOW M AITHYECKOH cdepax
JeSITEIbHOCTH Y€JIOBEKa, POJib M MECTO (PU3UKU B COBPEMEHHOW HAYUYHOM KapTHHE MUPA, POJIb ACTPOHOMUU
B IIPAKTHUYECKON NEATEIBbHOCTH 4YEJIOBEKAa M JajbHEMIIEM HAyYHO-TEXHMUYECKOM Ppa3BUTHM, 3HAYCHHE
OIMCATENbHON, CHCTEeMATHU3UPYIOIIEeH, OOBSICHUTEIBHOM W TPOTHOCTUYECKON (QYHKIUH (QH3NIECKOi
TEOPUM — DJIEKTPOJMHAMUKH, CIELHATBHOM TEOPHUHM OTHOCHUTEIBHOCTH, KBAaHTOBOM (DM3HMKH, pOJIb
¢u3nueckoil Teopuu B GOPMHUPOBAHUY MPEACTABICHUHN O (PU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MUpPa B 00ILEM psAJly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUN O IPUPOJIE;
pa3nuyath yCIOBHS NPUMEHHMOCTU MOJENeH (U3MUECKUX Teld U MPOLECCOB (SIBICHHI): OIHOPOIHOE
ANEKTPUYECKOE U OJJHOPOJIHOE MAarHUTHOE I10JIsI, TapMOHUYECKUE KOJIeOaHusl, MAaTEMaTUYECKUN MasTHUK,
U/I€aJIbHbBIN NPY)KUHHBIN MasTHUK, TApMOHUYECKHUE BOJHBI, U/1€aTbHBIM KOJeOaTeNbHbIH KOHTYp, TOHKAS
JMH3a, MOJENIEH aTOMa, aTOMHOTO s1Ipa U KBAHTOBOM MOJIENIH CBETA;

pa3nuyath ycioBHs (FpaHULlbl, 001acTH) MPUMEHUMOCTH (PU3UYECKHX 3aKOHOB, NMOHMMAaTh BCEOOIIMI
xapakTep (pyHIaMEHTAIBHBIX 3aKOHOB U OTPAHUYEHHOCTD MCTIOJIb30BAaHMSI YACTHBIX 3aKOHOB,;
aHAJIM3UPOBATh U OOBACHATH HIEKTPOMArHUTHBIE IIPOLIECCHI U SIBIICHUS, UCTIONIb3Ys. OCHOBHBIE ITOJIOKEHUS
U 3aKOHBl JJIEKTPOJAMHAMUKM U CHELMAJbHOW TEOPUM OTHOCUTEIBHOCTH (3aKOH COXpaHEHMs
JNEKTPUYECKOrO 3apsja, cuia Ammepa, cwia JIopeHna, 3aKOH 2J€KTPOMarHUTHOM MHAYKIIMH, IIPaBUIIO
Jlenna, csa3p O JIC caMOMHIYKIMH B 2JIEMEHTE 3JIEKTPUUECKOH LIEMH CO CKOPOCTHIO M3MEHEHUS CUJIBI TOKA,
MOCTYJIAaThl CIIELUATbHON TEOPUH OTHOCUTEIBHOCTH DUHINITENHHA);

aHaJIM3UPOBATh U OOBSCHITH KBAHTOBBIE IPOLIECCHI U SIBICHUS, UCIIOIb3YS MOJIOKEHUS] KBAHTOBOM (DU3UKH
(ypaBHenue DitHmTeiiHa 11 GpoTorddexra, mepBolii 1 BTOpOi mocTynatsl bopa, mMpUHIKIT COOTHOIIEHUS



HeomnpenenénHocreil ['eiizenOepra, 3aKOHBI COXpaHEHMs 3apsIOBOTO M MAaCCOBOI'O YMCENl UM DHEPruH B
STIEPHBIX PEaKIHsIX, 3aKOH PaIuO0aKTUBHOTO PACIIaia);

OIMUCHIBaTh (PU3NYECKUE MPOIECCH U SBICHUS, HCIONb3YS BEIUYHHBI: HAMPSHDKEHHOCTD AJIEKTPUUECKOTO
MOJIsl, TOTEHIMAN 3JIEKTPOCTATHYECKOTO TIIOJISA, PA3HOCTh IOTECHIMANIOB, AIIEKTPOJIBIXKYIIAs CHIIA,
WHAYKIHS MarHUTHOTO MOJIsl, MArHUTHBIHN MOTOK, CHila AMIepa, HHIYKTUBHOCTb, 3JIEKTPOIBIIKYILAs CUIIa
CaMOMHYKIIMH, HEPTUsi MarHUTHOTO TOJI MPOBOJHUKA C TOKOM, PEISTUBUCTCKHM HMMIYJIbC, MOJIHAS
SHEPTHs, SHEPT U TIOKOSI CBOOOTHOW YaCTHIIBI, SHEPTHS H HUMITYJTEC (POTOHA, MACCOBOE YHCIIO | 3apsi[ pa,
SHEPTUsl CBS3U AIPa;

OOBSICHATE OCOOEGHHOCTH TPOTEKaHUsT (PU3MUYECKUX  SBJICHHUN: DJICKTPOMArHUTHAs  WHIYKIIHA,
CAaMOMHIYKIIMSI, pPEe30HaHC, HuHTepdepeHIs BONH, Iudpakuus, TUCIEPCHs, TMOJIHOE BHYTPEHHEE
oTpaxkeHue, potoanekrpuueckuii 3P Pext (GpoTorddexr), anvda- u 6eta-pacnaasl sep, raMMa-u3ITydeHUe
snep, GU3NIecKre MPUHIIUIBI CIICKTPAIBHOTO aHAIN3a U paboTHI Jla3epa;

OIpeNIeNIATh HalpaBlIeHUe MHIAYKIIMH MAarHUTHOTO TIOJI MPOBOJHHMKA C TOKOM, CHJIBI AMIepa M CHIIbI
Jlopenna;

CTPOUTH H300paKEHHE, CO3/aBaeMOE IUIOCKMM 3€pKajioM, TOHKOM JIMH30M, M PacCUUTHIBATH €ro
XapaKTePUCTHKHY;

IPUMEHATh OCHOBOIOJAralolINe AaCTPOHOMHYECKUE TMOHATHUS, TEOPUM U 3aKOHBl [UId aHaju3a |
OOBsICHEHUS] (PU3MYECKUX IPOLECCOB, MPOUCXOIAUIMX B 3BE3JaX, B 3BE3AHBIX CHUCTEMaX, B
MEXTaJIaKTUYECKOH cpeJie; IBUKEeHUs] HeOeCHBIX Tell, 3BONIIOLNY 3BE3T U BeeneHHol;

MIPOBOJIUTH MCCIIEIOBAaHUE 3aBUCHMOCTEH (PU3MYECKUX BEJMYUH C UCTIOIH30BaHUEM IPSMBIX U3MEPEHHUH,
IIPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH pPE3yabTaThl MOJYyY€HHON 3aBUCUMOCTH (PU3NUECKUX
BEJIMYMH B BUAE TpaduKoB ¢ yu€TOM abOCONIOTHBIX IMOTPEITHOCTEH W3MEPEHUH, JeNaTh BBIBOJBI IO
pe3yabTaTaM HCCIeOBaHMUS;

MIPOBOJUTh KOCBEHHBIE M3MEpPEHHS (U3UUECKUX BEJIWYMH, NIPU 3TOM BBHIOMPATh ONTHUMAJIBHBIH METOA
M3MEpEeHUsl, OLIEHUBATh a0COIIOTHBIE M OTHOCUTEIbHBIE MOTPEITHOCTH NPSIMbBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOJIUTH ONBITHl O MPOBEPKE MPEIIOKEHHOW THIOTE3bl: IUIAHUPOBATH HKCIEPUMEHT, COOUpPATH
AKCIIEPUMEHTANIFHYI0 YCTaHOBKY, aHAIM3UPOBATh IMOJYYCHHBIE PEe3yIbTaThl M JeNaTh BBIBOA O CTaTyce
MPEJI0KEHHON TUIIOTESBIL;

OTUCHIBATh METO/AbI MOJYYEHHS] HAYYHBIX aCTPOHOMHYECKHUX 3HAHUMH;

coOmonaTh TpaBuWia OE30MacHOr0 TpyAa NpU TPOBEACHHHM WCCIENOBAaHMA B paMKax y4eOHOTo
OKCIIEPUMEHTa, TMpaKTUKyMa ©  y4eOHO-UCCIIEOBATEIbCKOW W  IMPOEKTHOM  JESTENBHOCTH C
MCTIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1a00paTopHOro 000py10BaHUS;

pemiath pacy€THbIE 3a7aud C SIBHO 33JJaHHOM M HESBHO 33JaHHON (PU3NYECKOM MOJIEIbIO: HA OCHOBAHUU
aHaJIM3a YCJIOBUS BBIOWpATh (U3MUYECKHE MOJENH, OTBEUAIONIMe TPEOOBAaHUSM 3a/lay, MPUMEHSTH
dbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTM U TMOCTYJNaThl (U3MUECKUX TEOpPUl TMpU HCIHOJIb30BaHUU
MaTeMaTHYEeCKUX METOJOB pEIleHMs 3a]ad, MPOBOJUTH pacuéThl HA OCHOBAaHMM HMEIOIUXCS JaHHBIX,
aHaJM3UPOBATh PE3YJIbTATHl M KOPPEKTUPOBATH METO/IBI PEUICHHUS C YUETOM MOITYYECHHBIX PE3yNIbTaToOB;
pelIaTh Ka4eCTBeHHbIE 3a/1a4u, TpeOyrolre NTpUMEHeHHUs 3HAaHUW U3 Pa3HbIX pa3AeNioB Kypca (Gusmuku, a
TaK)KE€ WHTETPAlUU 3HAHWH W3 JAPYrHX TPEJAMETOB ECTECTBEHHO-HAYYHOTO IHWKJA: BBICTPaUBATh
JIOTUYECKYIO LIETIOUKY PACCYXKACHHI ¢ OMOpOil Ha M3y4yeHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3UUECKHe
SIBIICHUS;

UCTIOJIB30BaTh TEOPETUYECKHUE 3HAHUS JJIsI OOBSICHEHHSI OCHOBHBIX TPUHIIUIIOB PAOOTHl M3MEPUTEIBHBIX
npUOOPOB, TEXHUUYECKUX YCTPOMCTB U TEXHOJIOIMYECKUX MPOIIECCOB;

NPUBOJNUTH TIPUMEPHI BKIIAJa POCCHUCKUX W 3apyOC)KHBIX YUEHBIX-(U3MKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;



aHaM3UpPOBaTh M OIICHWBAThH IOCIEJCTBHA OBITOBON M MPOU3BOICTBEHHOW NEATEIBHOCTH YEIIOBEKa,
CBSI3aHHOM C (PM3MUECKUMHU IPOLECCAMHM, C MO3ULUN 3KOJOTHYECKON Oe30MacHOCTH, MPEACTaBIECHUN O
palMOHAJIbHOM NPUPOJONOIb30BAaHUM, & TAKXKE PAa3yMHOM MWCIOJIb30BaHUM [OCTWIKEHUN HAayKH U
TEXHOJIOTHH JIs JaTbHEHIIIETO pa3BUTHS YEIOBEUECKOTO OOIIECTRA;

IPUMEHSATH Pa3IuuHble CIIOCOObI PaboThl ¢ MH(pOpMaIel GU3NIECKOro COACPKAHUS C UCIOIb30BAHUEM
COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHM, TIPH 3TOM HCIIOJIb30BaTh COBPEMEHHbIE HH()OPMAIIHOHHBIE
TEXHOJIOTUH Il TIOUCKA, MepepaboTKH U NMpeaAbsABICHUs y4eOHONW M HAyYHO-HOMYJIIPHON HH(pOpMAaIH,
CTPYKTYpPUPOBAaHUsI M WHTEpHpETalMd WHPOPMALKU, TOJYYEHHOH U3 Pa3JIMYHbIX HCTOYHHUKOB,
KPUTHYECKH aHAJIU3UPOBATh MOJIYy4aeMyl0 MH(GOPMALIMIO U OLEHUBATh €€ JOCTOBEPHOCTh KaK HA OCHOBE
MMEIOIIMXCs 3HAaHUH, TaK ¥ Ha OCHOBE aHaAJIN3a UCTOUYHUKA UH(OpMaIuuy;

IIPOSABIISATE OPraHU3allMOHHBIE U I103HABATEIbHBIE YMEHHSI CaMOCTOSTEIBHOIO INPUOOPETEHHS HOBBIX
3HaHUI B IIpoIeCcCe BINOJIHEHHSI TPOEKTHBIX U Y4eOHO-UCCIIeA0BATENLCKUX PadoT;

paboTaTh B TpyIIle C MCIOJHEHHWEM DA3JIMYHBIX COLUAIbHBIX POJEH, MJIaHUPOBaTh padOTy TPYIIIBL,
pPaLMOHATIBHO PACHpPENEITh ACSITEIBHOCTh B HECTAHAAPTHBIX CUTYyallUsX, al€KBAaTHO OLICHHWBATH BKJAJl
Ka)KJOT0 U3 YUaCTHUKOB T'PYIIIIBI B pELIEHUE paccMaTprUBaeMoi MpoOJIeMbl;

HPOSIBIATh MOTHBAaLMIO K Oynymeill mpodeccHoHaIbHON NEeSTENbHOCTH MO CHELUATBbHOCTAM (DU3MKO-
TEXHUYECKOTO PO,



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosanuecTBo yacoB
N HaumeHoBaHue pa3iesioB 4 TeM NPOrpaMMbl KonTpoabnble IlpakTHueckue JUIEKTPOHHbIE (HPPOBLIC)
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoTbI
Pasnea 1. HAYYHBIV METO/ ITO3HAHUS ITPUPOIbI

1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI 6 ‘ ‘ bubmuorexa IIOK https://m.edsoo.ru/f16b68d7

Hroro o pasneny 6

Paznen 2. MEXAHUKA

2.1 Kunemarnka 10 1 bubanorexa LTOK https://m.edsoo.ru/f16b68d7
2.2 JuHamuka 10 bub6mmoreka LIOK https://m.edsoo.ru/f16b68d7
2.3 CraTuka TBEpIIOTO Tea 5 1 bubmnorexa ITOK https://m.edsoo.ru/f16b68d7
2.4 3aKOHBI COXPAaHEHHS B MEXaHUKE 10 1 bu6muoreka IIOK https://m.edsoo.ru/f16b68d7

Hroro o pasneny 35

Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMO/IMHAMUKA
3.1 |  OCHOBBI MOJICKYJISIPHOKHHETUIECKOW TCOPUH 15 1 bubnunoreka [{OK https://m.edsoo.ru/f16b68d7
3.2 Tepmoannamuka. TeruioBbie MalIuHBI 20 1 bubmmoreka LIOK https://m.edsoo.ru/f16b68d7
33 | /ATPCraTHbic COCTOAHMS BemecTsa. Pasosbie 14 1 Bu6moreka [TOK https://m.eds00.ru/f16b68d7
EePEXOIbI
Hroro no pazneny 49
Paznen 4. DJIEKTPOIUHAMUKA

4.1 DJIEKTPUYECKOE MOJIe 24 1 bubmmoreka LIOK https://m.edsoo.ru/f16b68d7
4.2 [TocTOSIHHBIN 3JEKTPUYECKHIA TOK 24 1 bubmmoreka LIOK https://m.edsoo.ru/f16b68d7
4.3 Toku B pa3mu4YHBIX cpeaax 6 bu6muoreka IIOK https://m.edsoo.ru/f16b68d7

Wroro no pazneny 54

Paszgen 5. PUSMYECKUI TIPAKTUKYM

51 ‘ dusnveckuii MpakTUKyM 16 16 ‘ bubnmorexa LIOK https://m.edsoo.ru/f16b68d7

Hroro mo pasneny 16

PesepBHOe Bpems 10 bubmmoreka LIOK https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME | 170 8 16
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11 KUIIACC

KoauuecTBo yacos
Ne i/ HanmeHoBaHMe pa3iesioB U TeM
NporpamMmbl Beero Konrpoabusie | IIpakTnuyeckue DJIeKTpPOHHBbIE (HH(POBbHIE)
padoThbI padoThI o0pa3oBaTeJibHbIE pecypchbl
Paznen 1. DJEKTPOIVUHAMUKA

1.1 MaraurHoe 1oJ1e 14 bubmmoreka LIOK https://m.edsoo.ru/39859ef1
1.2 DJeKTpoMarHuTHast WHITYKIUS 13 1 bubnmnoreka LIOK https://m.edsoo.ru/39859ef1

Htoro no pazneny 27

Paznen 2. KOJIEBAHUSA U BOJIHBI

2.1 Mexanndeckue KojieOaHus 10 bubmmoreka I{OK https://m.edsoo0.ru/39859ef1
2.2 DJIeKTPOMArHUTHBIE KOJICOaHUS 15 bubnuoreka IIOK https://m.edsoo.ru/39859ef1
2.3 MexaHHUUEeCKUE U DIIEKTPOMArHUTHBIC BOJIHBI 10 1 bu6muoreka IIOK https://m.edsoo.ru/39859ef1
2.4 Ornrruka 25 1 bubmuorexa IJOK https://m.edsoo.ru/39859¢ef1

Hroro no pazneny 60

Pa3zgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocuosel CTO 5 1 bubmuoreka IJOK https://m.edsoo.ru/39859ef1

HWroro 1o pasaeny 5

Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckysisipHO-BOIHOBO# Tyann3m 15 bubnunoreka LIOK https://m.edsoo.ru/39859ef1
4.2 dusuka atoma 5 bubmmoreka LIOK https://m.edsoo.ru/39859ef1
4.3 Dusuka aTOMHor?IaiIE;IaHH HICMCHTapHbIX 5 bubmnuoreka LJOK https://m.edsoo.ru/39859ef1

Hroro o pasnemny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMMNWHU U ACTPODPUZUKHU

5.1 ‘ DJIeMEHTBI aCTPOHOMHHU U aCTPOPHUIUKU 12 ‘ ‘ bubnuoreka IOK https://m.edsoo.ru/39859ef1

Wroro no pazneny 12

Paszgen 6. PUSMYECKHUN TIPAKTUKYM

6.1 ‘ Du3nUeCKHil IPAKTHKYM 16 ‘ 16 ‘ bu6mnoteka L{OK https://m.edsoo.ru/39859ef1

Hroro o pazneny 16
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Pasznea 7. OGOBIIAIOIIEE ITIOBTOPEHUE

Cucrematu3zanus 1 00001IEHUE TTPEIMETHOTO
COJICPYKAHHS U OIBITA IEATEILHOCTH,

7.1 N 15 bubmmroteka IIOK https://m.edsoo.ru/39859ef1
PUOOPETEHHOTO MPH U3YYCHUH Kypca
¢u3uku 10 — 11 kmaccos
Hroro no pazneny 15
PesepBHOE Bpems 10 bubnuoreka IIOK https://m.edsoo.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB 110 I[TPOTPAMME | 170 16
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INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacoB
Ne Tema vDoKa K n DJIeKTPOHHbIE M (poBbIe 00pa3oBaTeIbHbIE
n/n Yp Beero OHTPOJIbHBbIE PaKTHYeCKHE pecypeb
padoThI padoThI
1 ®dusnka — pyHIaMEeHTalIbHAS HAyKa O MPUPOJIC 1 bubnmnorexa LIOK https://m.edsoo.ru/1beef346
2 HayHHbIi METOL r03HAHNS U METObE 1 bub6mmoreka LIOK https://m.edsoo.ru/3a7fde29
UCCIeIOBaHUS (PUBNICCKUX SIBICHUN
DKCIEPUMEHT U TEOPHUS B MPOIECCE TTO3HAHUS
3 npupoabl. HaGmroneHne u S5KCepuMeHT B 1 bubnuorexa IIOK https://m.edsoo.ru/34c49931
(busuke
4 CriocoObI n3MepeHHsT GU3NIECKUX BETUUNH 1 bub6mmoreka IIOK https://m.edsoo.ru/ca2def03
5 AbcomoTHas 1 OTHOCHTEILHAS HOTPCIIHOCTH 1 Bbu6mmorexa IIOK https://m.edsoo.ru/7f18fda3
U3MEpEeHUN PU3NICCKUX BEITUIHH
MopemupoBanue B pusuke. Poias u mecto
6 (usuici B GOPMMPOBAHHH COBPEMCHHOK 1 Busmotexa [IOK https://m.edsoo.ru/eabbded1
HAy4YHOU KapTUHBI MUPA, B IPAKTUYECKON
JeATEIIbHOCTH JIFOACH
Mexanunyeckoe aBmxenue. Cucrema oTcyera.
7 OTHOCHUTEIPHOCTh MEXaHUYECKOTO IBIIKCHUSI. 1 bubarnorexa LIOK https://m.edsoo.ru/e9a52f02
[Tpsimast u oOpaTHast 3a1a4u MEXaHUKH
Pannyc-BekTOp MaTepuaJbHON TOUKH, €TO
8 MPOCKIIMH HA OCH KOOPAHHAT. TpaekTopus, 1 bubnrnorexa LIOK https://m.edsoo.ru/30a108a5
Ilepememenue. Cxkopocts. VX nmpoekuumn Ha ocu
KOOpJUHAT
PaBHOMEpPHOE TPAMONIMHENHOE IBUKCHHUE.
9 I'paduueckoe omnrcaHre paBHOMEPHOTO 1 bubmmoreka [IOK https://m.edsoo.ru/89ba7190
MPSIMOJTMHEHHOTO JIBUKCHHS
10 (C10KeHHE NIEPEMEILICHHI M CKOPOCTEH. 1 bub6muoreka IIOK https://m.edsoo.ru/761d18aa

Pemenue 3amau
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HepaBHOMepHOG JBH)KeHHE. MTHOBEHHAs

11 CKOpocThb. Yckopenue. [Ipsmonuneitnoe bubnunoreka LIOK https://m.edsoo.ru/a99549a7
JIBMDKCHHUE C TIOCTOSTHHBIM YCKOPEHUEM
12 I'paguaccroe omucare npamomeiinoro bubnunoreka [IOK https://m.edsoo.ru/b7560bbf
JIBMDKEHUSI C TTIOCTOSIHHBIM YCKOPEHUEM
CBoOoaHoe nagenue. Y cKopeHue cBOOOIHOTO
13 najeHus. 3aBUCUMOCTh KOOPJUHAT, CKOPOCTH, Bbubanoreka ITOK https://m.edsoo.ru/f738109¢c
YCKOPEHHUS OT BPEMEHH U UX TpaduKu
14 JlBwienue Tea, OpOIICHHOTO MOJ YTI0M K Bbu6mmoteka 1IOK https://m.eds00.ru/71cbb4f5
TOPH30HTY
Kpuonuneiinoe npuxenue. [[BrxeHue mo
15 OKPY/KHOCTH. YTII0BA 1 JMHEHHAs CKOPOCTE. bu6muoreka IIOK https://m.edsoo.ru/33196fbe
[epron u yacrora. [leHTpOCTpeMuUTEIBHOE U
MOJTHOE YCKOPEHHE
16 KonrponbHas padora mo teme "Kunemaruka" bubmmorexa LIOK https://m.edsoo.ru/1242f32e
[Tepssiif 3akoH HetoToHa. MHEpUIMabHBIE
17 | cucrtemsl orcuéra. [IpUHIMIT OTHOCUTEIIEHOCTH bu6muoreka [1OK https://m.edsoo.ru/5a9e4a64
INanunes. HennepumanbHble CUCTEMBI OTCUETA
1g |~ Cwna. PasHonelicTByiomas cuna. Bropoii sakon Bbu6mmorexa LIOK https://m.edsoo.ru/141d3837
Hprorona. Macca
19 Bsaumonetictue Ten. Tpernii 3akon HeroToHa bu6moreka LIOK https://m.edsoo.ru/57dba505
20 Hpumuun cyneprosuuuu cui. Pemenue sanas bubnunorexa LIOK https://m.edsoo.ru/bdf997fb
Ha MPUMEHEHHUe 3akoHOB HhroTOHA
3aKOH BCEMHPHOTO TATOTCHHS.
21 | DKBUBAJICHTHOCTh I'PABUTAIIOHHON U HHEPTHOM bubnmnoreka LIOK https://m.edsoo.ru/9aba2b0a
MacChl
22 CHa TAOKECTH 1 YCKOPCHHE CBOOOAHOTO Bu6mmoreka LIOK https://m.eds00.ru/22757f26
naJICHUsI
JIBroKeHHE HEOCCHBIX TEJ U UX UCKYCCTBEHHBIX
23 cyTHHKOB. [lepBast KocMU4ecKast CKOPOCTb. bub6mmoreka IIOK https://m.edsoo.ru/1labfa0a
3axonbl Kemuepa
24 Cuua ynpyroctu. 3akoH ['yka. Bec Tena bubnunoreka LIOK https://m.edsoo.ru/0ae2cd84
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Cuna tpenus. [Ipupona v BUABI CUI TPEHUS.

bubaunorexa I{OK https://m.edsoo.ru/1fa86499

25 | JIBWKCHHE B )KHUIKOCTH M ra3e ¢ y4ETOM CHIIBI https://m.edso0.ru/2ch29676
CONPOTHBIICHHSI CPEIbI
26 Jlasenme. Tuppoctatuicckoe nasnenne. Cua bu6muoreka IIOK https://m.edsoo.ru/a28aa7ad
Apxumena
AGcomoTHO TBepaoe Teino. [loctynaTensHoe u bu6mmoreka [IOK bubnmorexa [JOK
27 _
BpalaTeabHOE IBIKEHHUE TBEPAOIO Tea https://m.edsoo.ru/2b95d57e
28 MOMEHT CHIIEI OTHOCHTEIIEHO OCH BPAIICHH. bubnunoteka [IOK https://m.edsoo.ru/653d3459
[Ineyo cuibl
CJ10KEeHHE CHJI, TPUIOKCHHBIX K TBEPAOMY
29 teny. LleHTp TshxecTr Tena. Y cIoBus bu6muoreka IIOK https://m.edsoo.ru/9aa79a7d
paBHOBECHS TBEPIOTO Tena. Buibl paBHOBECHS
30 Pemenue 3amau bubanorexa ITOK https://m.edsoo.ru/dclcaacO
31 Konrposbras pabora no Teme I[,,HHaMHKa' bu6mmoreka LIOK https://m.edsoo.ru/9f5a574c
CraTHKa TBEpJIOTO Tea
Nmirynbsc MaTepuanbHON TOUYKH, CUCTEMBI
32 MATCPHATILHBIX TOYCK. LIeHTp Mace cHeTemb! bubmmoreka LIOK https://m.edsoo.ru/4bb8294b
MaTepHallbHBIX ToueK. Teopema o IBUKCHUN
IICHTpa Macc
WMnyibe CHITBI ¥ U3MEHEHHE UMITYJIbCA TeIa.
33 3aKOH cOXpaHEHUs UMITyJbca. PeakTuBHOE bubmmorexa LIOK https://m.edsoo.ru/13f0a221
JIBHYKEHUE
MOMEHT UMITYJTbCa MaTEPHATBLHON TOYKH.
34 [MpencraBineHne 0 COXpaHEHHH MOMEHTA bubmmoreka LIOK https://m.edsoo.ru/d6532eb9
UMITYJIbCa B IEHTPAJIBHBIX MOJISAX
35 Pemenue 3amau bubmmnoreka LIOK https://m.edso0.ru/f7706d63
PaGoTa cusibl Ha MAJIOM M Ha KOHEYHOM
36 nepemertenun. I'paduueckoe mpeacTaBIeHue bu6muoreka IIOK https://m.edso00.ru/913974c7
paboThI CHITBI. MOIITHOCTh CHJIBI
Kunernueckas sneprus. Teopema 06
37 W3MEHECHUU KHHETUYECKOU YHEPT U bu6muoreka [OK https://m.edsoo.ru/9a5e2e74

MaTepHaIbHON TOUKHU
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IToTeHuanbHble 1 HEMOTEHIIUAIbHBIE CUJIBL.

38 | TlorenumanbHas sHeprusi. Bropas kocMudeckas bubnunoreka LIOK https://m.edsoo.ru/554bafcc
CKOPOCTb
TpeTbst KocMuUecKast CKOpocThb. CBsA3b pabOTHI
39 HeHOTeHI_II/{aJIBHBIX CIUT € MSMCHCHIEM bubmmnorexa IIOK https://m.edsoo.ru/f57b4e01
MEXaHMYECKON YHEPTUU CUCTEMBI TEJI. 3aKOH
COXpaHEHUS] MEXaHMYECCKON SHEPTUH
Vipyrue v HeyIpyrie CTOJIKHOBEHHUS.
40 YpaBuenue bepHyiu i uaeanbHON bubmmorexa LIOK https://m.edsoo.ru/f30f43b6
KHUJIKOCTH
41 Konrpobras pabora no Teme ? RO bubnunoreka LIOK https://m.edsoo.ru/474e7c4a
COXpaHEHHsI B MEXaHUKE
Pa3BuTHE MpeICTaBICHUH O IPUPOJIC TEIUIOTHI.
42 Ocuosubie nonoxeruss MKT. Tuddysust. bubmmoreka LIOK https://m.edsoo.ru/b0a4445f
BpoyHOBCKOE IBHKEHUE
Ctpoenue ra3000pa3HbIX, KUIKUX U TBEPABIX
43 Ten. XapakTep ABWKEHHS U B3aUMOJICHCTBUS bubmmorexka LIOK https://m.edsoo.ru/c44d02e2
YaCTUI| BEIECTBA
44 Macca 1 pasmepe1 MONICKyJI (aTOMOB). bubnnorexa LIOK https://m.edsoo.ru/c5b72ab7
KonuuectBo Beniectna. [loctosinnas ABoraupo
45 Temneparypa. Teriosoe pasrosecue. Ilkana bubmmoreka [IOK https://m.edsoo.ru/0070d493
Lenncus
46 Pemenue 3amau bubnrorexa LIOK https://m.edsoo.ru/1531aba5
47 Wneansubiii ra3. ['a30BbIe 3aKOHBI bubmuoreka IIOK https://m.edsoo.ru/1deb2367
48 Vpasuennue Menneneesa-Kianeiipowa. bubaunorexa I{OK https://m.edsoo.ru/8d12c¢328
Pemenne 3agau
49 Ab6coimoTHas TeMieparypa. 3akoH J{anprona bu6muoreka IIOK https://m.edsoo.ru/14e02d1f
50 M30mpOneCCE! B HICATILHOM rase ¢ NOCTOAHHBIM bub6mmoreka [IOK https://m.edsoo.ru/68878d51
KOJINYECTBOM BEIIECTBA
51 I'pagwraeckoe mpeaCTaBIeHHe H30NPONECCOB: bubmmoreka [IOK https://m.edsoo.ru/1344327b

u30TepMa, U30X0pa, 1300apa
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52
53

OcnoBHoe ypaBHeHne MKT

Pemenue 3amau

bubmoreka LIOK https://m.edsoo.ru/c8094721
bu6imoreka LIOK https://m.edsoo.ru/10265a05

54

CBs13b a0COTIOTHON TEMIIEPATYypPhl
TEPMOJUHAMHUYECKON CUCTEMBI CO CpeIHEN
KMHETHUYECKOM HEpruel NoCTynaTeIbHOTO

TEIJIOBOTO ABM)KEHHUS €€ 4aCTHUIL

https://m.edsoo.ru/c38af875

55

O06001IeHME U CUCTEMATU3ALIMA 3HAHUM IO TEME
"OcnHoBsl MKT"

bubmmoreka LIOK https://m.edsoo.ru/09d12fd8

56

Kontponbhas pabota no teme "OcHoBsl MKT"

bu6nuoreka IIOK https://m.edsoo.ru/13adad59

57

TepmoanHamuyeckas cucrema. 3alaHue
BHemIHUX ycioBuil 1yt TJ1 cucrembl. BHeninue
u BHyTpeHHHe napameTpsl. [Tapamerpsr T/1
CHUCTEMBbI KaK CpeJIHUE 3HAYCHUS BEJIUYMH,
OMNUCHIBAIOLIUX €€ HA MUKPOCKOTMYECKOM
YpPOBHE

bubanorexa I{OK https://m.edsoo.ru/5f8d38a3

58

Hynesoe Hauamo TepMOAMHAMUKH.
Camonpou3sBoJsibHas penakcanus T/ cuctemsl k
TEIUIOBOMY PaBHOBECHUIO

bub6mmoreka [IOK https://m.edsoo.ru/8ec512f0

59

MOJICJ'IB UACAJIBHOTO ra3a B TCpMOJHUHAMHUKE.
YcaoBus IIPUMCHUMOCTH 3TOM MOJAEIU

bubmmoreka LIOK https://m.edsoo.ru/29355001

60

VYpaBaenue Menaeneesa-Knaneiipona u
BbIpa)XEHUE JJI1 BHYTPEHHEHN SHEpruu

Bbubmnoreka ITOK https://m.edsoo.ru/ball78d0

61

BeIpaxenue 111 BHyTpEHHEN YHEPTUH
OJIHOATOMHOT'O UJCAJIIBHOIO ra3a.
KBa3ucrarnueckue 1 HeCTaTHYECKUE TIPOLECCHI

bubaunorexa L{OK https://m.edsoo.ru/acbcacls

62

OneMeHTapHas paboTa B TEpMOIUHAMUKE.
Brruncienue pabotsl o rpaduky nporecca Ha
pV-nuarpamme

bu6nuoreka I11OK https://m.edsoo.ru/741d5738

63

Tennonepenava kak crocod U3MEHEHUS
BHyTpeHHel 3neprun TJl cuctemsl 6e3
COBEpUIEHHsI pabOThI

bubmmoreka [IOK https://m.edsoo.ru/3d734561

64

KonBeknus, TemionpoBOgHOCTb, U3Ty4YEHHE

bubmmoreka IIOK https://m.edsoo0.ru/157b54cd
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Konnuecto Temnotel. TemmoéMKocTh Tena.
VY nenpHas ¥ MOJISIpHAs TETIOEMKOCTH

65 bubmnorexa IIOK https://m.edsoo.ru/7ba67355
BEIIECTBA. Y AeIbHAs TEIUIOTA CTOPAHUSI
TOILINBA
66 Pacuer komectsa TerIoTL MpH Bu6muoreka IIOK https://m.edsoo.ru/1db5ad4e
TEIUTONEpe1aue
67 Tonsmie 00 ammabarHom mpouecce. leppeiii Bbubmuoreka LIOK https://m.edsoo.ru/d8098824
3aKOH TePMOIHHAMHUKU
68 Komuuectso TCIITOTL H pabota Kax Mepb! bubnunorexa LIOK https://m.edsoo.ru/b047alcd
WU3MEHEHUs BHYTpeHHeH sHeprun T/1 cuctemsl
BTtopoii 3aKk0H TepMOJUHAMUKY J1JIsI
69 PaBHOBECHBIX U HEPABHOBECHBIX MPOIIECCOB. bub6nuoreka 11OK https://m.edsoo.ru/c6f4f464
HeoOpaTuMOCTh MPUPOTHBIX MPOIIECCOB
70 [MpuHIMIbl AeicTBHS TEToBbIX MamuH. KIT/] Bbubanoreka ITOK https://m.edsoo.ru/2e945513
71 Makcumansroe 3Hauenue KIT/I. Iuxn Kapao bubmmoreka IIOK https://m.edsoo.ru/fe3857b9
72 Pemenne 3amau bubamnorexa ITOK https://m.edsoo.ru/b3efal8b
DKOJOTHYECKUE aCTIEKTHI UCIIOIH30BaHHUS
73 | TemnoBbIX ABuraTencii. TemmoBoe 3arpsi3HeHUE bu6moreka LIOK https://m.edsoo.ru/9867aaa7
OKpYKaIoIE Cpeabl
74 Pemenwne 3amau bubmmorexa LIOK https://m.edsoo.ru/c8c70432
75 060,(,3 HICHHE M CHCTCMATHIAHA SHAHHH TO ,T eme bubnurorexa LIOK https://m.edsoo.ru/28d62b3f
TepMmoannamuka. TernnoBbie MalIvHbI
76 " KonrporeHas padota 1o Teme " bubmmorexa LIOK https://m.edsoo.ru/1b6e26¢5
TepMmoarnnamuka. TernnoBble MallIvHbBI
[Tapoo6pazoBanue u koHaeHcanus. Mcmnapenue
77 U KuIleHue. Y aenbHas Temora bubmmorexka IIOK https://m.edsoo.ru/6f8e6777
apooOpa3oBaHus
HacpliieHHbIE ¥ HEHACHIIIIEHHBIC TTapPhI.
78 Kauectsentas 3aBHCHMOCTS IIOTHOCTH 1 bubmmoreka IIOK https://m.edsoo.ru/f5¢17d02

JIaBJICHUs HACBILICHHOTI'O I1apa OT TEMIIEPATYPBhL,
UX HE3aBUCUMOCTb OT 00bEMa HACBILIEHHOTO
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mnapa. 3aBHCUMOCTh TEMIICPATYypPbl KUIICHUA OT
JaBJICHUA B JKUAKOCTHU

BrnaxxnocTts Bo3ayxa. AGCONIOTHAS U

79 bubarnorexa L{TOK https://m.edsoo.ru/30ebbb79
OTHOCHTEJIbHAS BIIAYXKHOCTh
80 Penrenue 3amau bub6muoreka IIOK https://m.edsoo.ru/18e95ff3
81 Trépnoe Teo. KpHCTaHHerCKHe 1 amopgpic bub6muoreka IOK https://m.edsoo.ru/20a88a03
Tesna. AHU30TPOIHSI CBOWCTB KPUCTAJIJIOB
82 [napnenne u KpucTalIu3alus. Vebuas bubmmorexka LIOK https://m.edsoo.ru/6ee91e9f
TeruioTa tiaBiaeHus. CyonuMarus

Hedopmarnuu TBEpHOTO Tena. PacTskeHue u

83 cxartue. Casur. Moayins FOnra. Tpenen bubaunoreka IOK https://m.edsoo.ru/dalaabl10
yOpYyTUx aedopmaruii
TemnoBoe pacIMpeHne )KUAKOCTEW U TBEPIBIX
84 TeJl. AHTaPMOHHU3M TEIUIOBBIX KOJIeOaHUi bubnmorexa LIOK https://m.edsoo.ru/7ba5edf2
YaCTHI] BEIECTBA
85 Tpeodpasosarne SHepriu B (hasoBbix bubmmoreka LIOK https://m.edsoo0.ru/97a0672f
nepexoax

86 YpaBHEeHHE TEIIOBOTO OanaHca bubmmoteka I{OK https://m.edsoo.ru/ab1521fb
87 Pemenue 3amau bubmmoreka LIOK https://m.edsoo.ru/8ab7f40d

IToBepxHOCTHOE HaTsHKEHHE. KanuisipHbIe
88 siBrieHusl. JlaBieHue 1Mo/] HCKPUBJICHHOM bubmuoreka [IOK https://m.edsoo.ru/b42f1f97

MOBEPXHOCTHIO JkuaKocTH. Popmyna Jlamnaca
O0o0061IeHre U CUCTeMAaTH3aIHs 3HAHUI TI0 TEME
89 "ArperaTHbie cocTOsTHMS BemecTBa. MazoBbie bubmnoreka ITOK https://m.edsoo.ru/0b52575c¢
nepexobl"”

90 KontponeHas pabota no Teme ArperaTHH,? bubmuoreka I{OK https://m.edsoo.ru/7dc2a739

COCTOSIHUS BeliecTBa. Da3oBbie MePEX0Ibl

DJeKTpu3aIus Te1 U €€ MPOSBICHHUS.

91 JuiekTpueckuid sapan. Jsa suna bubmmoreka LIOK https://m.edsoo.ru/1aff445f

QJICKTPHUYCCKUX 3aPA10B. HpOBO,I[HI/IKI/I,
JAUDJICKTPUKU U ITOJIYIIPOBOJHUKHA
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DreMeHTapHbIN 3JEKTPUYECKHH 3apsii. 3aKOH

92 bubmmoreka LIOK https://m.edsoo.ru/f49afd24
COXpPaHEHHSI AJICKTPHUECKOTO 3apsiia
93 B3anmoneHCTBHE 3aps10B. TOHCHHbIC 3apA/bI. bubmmoteka [{OK https://m.edsoo.ru/445b7746
3axoH Kynona
94 Perlterie 3a1a4 bub6muoreka IIOK https://m.edsoo.ru/6b87ec5a
A https://m.eds00.ru/08fc19bc
95 Jnerpureckoe noxe. Ero acicraue Ha bubarnorexa LIOK https://m.edsoo.ru/05c6bfal
AJIEKTPHUYCCKHUEC 3PS bl
Hanpspok€HHOCTD JIEKTPUYIECKOTO MOJISL.
96 TipoOHetii sapsn. JluHun HANPKEHHOCTH bubmmorexa LIOK https://m.edsoo.ru/3dac6957
aneKTpudeckoro noss. OqHOpoIHOE
JIEKTPHUYCCKOE TI0JIC
97 ToTeHUMANLHOCTE HIICKTPOCTATHHECKOTO OIS, bubnunotexa LIOK https://m.edsoo.ru/80021447
Pa3nocts IMOTCHIMAJIOB U HAIIPSIXKCHUC
[MoTeHuuanpHast YHEPTHUs 3apsiia B
98 3JIEKTpOCTaTUYeCcKOM Tose. [ToTeHmuan bubmmoreka LIOK https://m.edsoo.ru/af5fa389
JIEKTPOCTATUIECKOTO MOJIS
99 CBA3k HANPAKEHHOCTH HOIIA 1 PA3HOCTH bubnunoteka 1IOK https://m.edsoo.ru/df7a6838
HOTECHIIUAJIOB JIJIS 3JIEKTPOCTATHYECKOT'O MOJISI
100 | TIpuHIHMIT CYTIEPITO3UIMH JIEKTPHUCCKUX TIOJIEH bub6muoreka IIOK https://m.edsoo.ru/Ocfeda6e
101 Pemenwne 3amau bubmnorexa LIOK https://m.edsoo.ru/5a582263
102 Hoxe Toueuroro >apAa. Toxe pasromepro bu6mmoreka [IOK https://m.edsoo.ru/b297b5c3
3apsHKEHHOMU cdephl
[Tosie paBHOMEPHO 3apsHKEHHOTO 10 00BEMY
103 mrapa. [lone paBHOMEpHO 3apsKEHHOM bubnmnoreka LIOK https://m.edsoo.ru/f7a665ee
OECKOHEYHOM TIOCKOCTH
104 HpoBozHHKH B SHEKTPOCTATHHECKOM NONC. bubnmnorexa LIOK https://m.edsoo.ru/32405eab
YcnoBue paBHOBECHS 3apsiiOB
105 JIOIICKTPHKH U TIONYNPOBOIHHKH B bubarnorexa LIOK https://m.edsoo.ru/060ebab5
AJIEKTPOCTATHYCCKOM TI0JIE
106 Komzencatop. S1eKTPOSMKOCTS KOH/ICHCATOPA. Bbu6muorexa LIOK https://m.edsoo.ru/845b4f73

DeKTpoEMKOCTD TIIOCKOTO KOHICHCATOpA
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107 [MapamienpHOE COEAMHEHNE KOHIEHCATOPOB 1 bubnunoreka [IOK https://m.edsoo.ru/d11e8ce?
108 | [NocnenoBareabHOE COSAMHEHNUE KOHIEHCATOPOB 1 bubnmorexa LIOK https://m.edsoo.ru/1e992920
109 DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa 1 bubnnorexa LIOK https://m.edsoo.ru/73a34f18
110 Pellierie 3anat 1 bubarnorexa L{OK https://m.edsoo.ru/5fb2ach5
A https://m.edsoo0.ru/27434040
111 JIBIDKCHHE 3apSKCHHOMN HaCTHILB! B 1 Bu6mmorexa LIOK https://m.edsoo.ru/8341d6ac
OJTHOPOJIHOM 3JIEKTPHUYECKOM IT0JIE
112 Pemrenue 3amau 1
113 | ©Q0OOmICHHE 1 CHCTEMATH3ANA SHARMI 10 TEME 4 Bubsorexa [IOK https://m.eds00.ru/5752603f
DJIEKTPUUYECKOE T0JIE
114 KonrposbHas pa6°Tigzs,eMe JeKTpHecKkoe 1 bubmumoreka LIOK https://m.edsoo.ru/cefe90e9
Cuina toka. [locTosiHHBIN TOK. Y CIIOBUS
115 | cymiecTBOBaHHUS MOCTOSSHHOTO YJEKTPHUECKOTO 1 bubmmotreka IIOK https://m.edsoo.ru/233311b5
TOKa
116 Hcrounuku Toka. Hanpsokenue u DJ1C 1 bubmnorexa IIOK https://m.edsoo.ru/0839a115
117 | SAKOH Oma Juli yuacTia uerH. Jiektputeckoe 1 Bubmuoreka LIOK https://m.edsoo.ru/f14f251e
CONPOTHBIICHHE
3aBUCHMOCTh COTIPOTHBIICHHUS OHOPOTHOTO
118 NPOBOJIHUKA OT €r0 JUTMHBI M TUIONIAIN 1 bubnunoreka LIOK https://m.edsoo.ru/95fcdf51
MOTIEPEYHOT0 CEUCHUS
119 Y zemsHoe COHpOTHBZ?;gg BellecTRa. Pernenye 1 bubmmoreka LIOK https://m.edsoo.ru/437f8300
190 | [10CTCAOBATENLHOE, NAPANICILHOS, CMEIIAHHOC 1 Bu6nuoreka LIOK https://m.edso0.ru/236f7e07
COC/IMHEHHE POBOTHUKOB
121 Pact€r pasBeTBICHHEIX SACKTPHHCCKIX LCTICH. 1 bubnunoteka [IOK https://m.edsoo.ru/1794cf37
[TpaBuna Kupxrodga
122 Pemenue 3amau 1 bubmmoreka LIOK https://m.edsoo.ru/3881b469
193~ Paoora 3“6“13“%?3’{;’}1;‘;“3' 3axon Jhroyns 1 Bu6smorexa 1IOK https:/m.eds00.ru/a3605c5c
124 Pemenwne 3amau 1 bubmmoreka LIOK https://m.edso0.ru/6761bfOf
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MoUIHOCTh QJICKTPHUYCCKOI'0 TOKaA. Temnosas

125 1 bubmmoreka IIOK https://m.edso0.ru/99750a6f
MOIIHOCTb, BBIJEIISIEMast Ha PE3UCTOPE

126 Pemenne 3amay 1 bubamorexa [IOK https://m.edsoo.ru/eb72fc24

127 IJIC u ByTpeHHEE ngg ZTHBHeHHe HCTORHIKA 1 bubmmoreka [IOK https://m.edsoo.ru/72d453af

128 3axon Oma 1 foJTHOon (samKciyTOH) 1 bu6muoreka LIOK https://m.edsoo.ru/221f40fb
HIICKTPUYECKOMN HIETTH

129 Pemrenue 3amau 1 bubmmoreka IIOK https://m.edso0.ru/35800679

130 MOoOIIHOCTE UICTOYHUKA TOKA 1 bubmmoreka LIOK https://m.edsoo.ru/a0ae51d8

131 KopoTkoe 3aMbikanme 1 bubmuoreka IIOK https://m.edsoo.ru/546f5632

132 KonaeHcaTop B 11eMTU MOCTOSIHHOTO TOKa 1 bubmmorexa LIOK https://m.edsoo.ru/35368f3e

133 Pemenwue 3amau 1 bubimoreka [OK https://m.edsoo.ru/4410cef0

134 Pewerne sanat no TeMe HOfTO’IHHHH 1 bubnunoreka LIOK https://m.edsoo.ru/a7340a29
9JIEKTPHUYCCKUI TOK

135 Pemenue 3aziad mo remMe HOfTO’IHHHH 1 bubmuoreka I{OK https://m.edso00.ru/744261b8
9JIEKTPHUCCKUI TOK

136 Pemerne saza no TeMe HofTOHHHHH 1 bubmmorexa LIOK https://m.edsoo.ru/eb5d4687
DIIEKTPUIECKUI TOK

137 060611,_,161{146 1 CHCTfMaTI/BaHHH 3Ha?HH I{VO reme 1 bubmmnorexa IHOK https://m.edsoo.ru/bfd7a050

[ToCTOSIHHBIN DIIEKTPHYCCKHI TOK

138 Konrponbuas pabora no Teme ?OCTOHHHHH 1 bubmmoreka LIOK https://m.edsoo.ru/1885ddf1

SIIEKTPUYECKHUM TOK
DJIeKTpUYecKas MPOBOIUMOCTh Pa3IMIHBIX

139 BEIIECTB. DJIEKTPUUCCKHUIl TOK B METaJIIaX. 1 bubnmnorexa LIOK https://m.edsoo.ru/da794295

CBepXITpOBOJIUMOCTh
DJIEKTPUYECKUI TOK B PACTBOPAX M paciijiaBax
140 AJIEKTPOJIUTOB. 3aKoHbl Dapajes s 1 bubanoreka ITOK https://m.edsoo.ru/4b423491
DIIEKTPOJIH3a
141 DeKTpUYecKuii TOK B ra3ax. [I1azma 1 bub6muoreka IIOK https://m.edso0o.ru/92d92{76
142 DVICKTPHUICCKHH TOK B BaKyyme. BakyymHbIe 1 bubnuotexa LIOK https://m.edsoo.ru/2E+160

npudOpHI



https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160

143
144

DIIEKTPUYECKHUI TOK B MOJYIPOBOJHUKAX

[onynpoBOTHUKOBBIE TPHOOPEI

bub6mmoreka IOK https://m.edsoo.ru/ab61c660
bubaunorexa LIOK https://m.edsoo.ru/83622200

145

®dusnueckuil npaktukym no teme "M3mepenue
CHJIBI TOKA U HATIPSDKEHUS B LIEMU TOCTOSIHHOTO
TOKa IPU MOMOIIH aHAJIOTOBBIX U HU(POBBIX
M3MEPUTENBbHBIX MPUOOPOB" MK "3HAKOMCTBO C
uugpoBoi 1aboparopueit o ¢pusuke. [Ipumepsl
n3MepeHus: PU3NYECKUX BEITUYUH MPH TOMOIIN
KOMITBIOTEPHBIX TATYMKOB"

bubnrnorexa LIOK https://m.edsoo.ru/5643ea56

146

dusnueckuil npakTukym mno teme "M3ydenue
HEPAaBHOMEPHOTO JABUKEHUS C LENBIO
OIIpeEIICHUs] MTHOBEHHOM ckopoctn"

bubmmoreka [{OK https://m.edsoo.ru/f6292f5f

147

dusnueckuii npaktukym no teme "M3mepenue
YCKOPEHHS IPH MPSIMOIUHEHHOM
PaBHOYCKOPEHHOM JIBHIKEHHUH 10 HAKJIOHHOM
miockoctH" minu "MccnenoBanue 3aBUCHUMOCTH
MyTH OT BPEMEHHU TIPU PAaBHOYCKOPEHHOM
IBHKeHUN"

bubmmoreka LIOK https://m.edsoo.ru/6960b6ef

148

®dusnueckuil npaktukym no teme "Mzmepenue
YCKOpEHHUs1 CBOOOTHOTO MajieHus" Wiu
"N3ydyeHue nBUKEHUS Tejaa, OpOLIEHHOTIO
TOPU30HTAJIBHO"

bu6mmoreka [IOK https://m.edsoo.ru/d1ea2402

149

@dusznueckuil npakTukym 1o teme "Mzydyenue
JIBYDKEHUS TeJa M0 OKPYKHOCTH C MTOCTOSIHHOM
1o MOy ckopocThio" i "MccnenoBanue
3aBHCUMOCTH NEepHOa 00paleHUs
KOHMYECKOr0 MasgTHUKA OT €ro napameTpon"

bu6muoreka LIOK https://m.edsoo.ru/bcf53514

150

dusndeckuil npakTukym no teme "M3mepenue
PaBHOJICHCTBYIONIECH CUJIbI IPH IBUKEHUH
OpycKa 1o HaKJIOHHOM MJIOCKOCTH'" MU
"IIpoBepka rumnoTe3bl 0 HE3aBUCUMOCTH
BPEMEHU JIBWKEHUs OpyCKa N0 HAKIOHHOM

bubmuoreka IIOK https://m.edsoo.ru/0b34db84
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TUIOCKOCTH Ha 3a/IaHHOE PACCTOSIHUE OT €T0
maccer"

151

DuU3NYECKUN TPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH,
BO3HUKAIOIIKX B PYKUHE U PE3UHOBOM
obpasrie, ot ux nedopmanuu” win "M3yaenune
JBUKECHHS CUCTEMBI TEJ, CBA3aHHBIX HUTBIO,
MIEPEKUHYTON uepe3 JETKUi 0J10K"

bubanorexa ITOK https://m.edsoo.ru/b55b81al

152

duznueckuil npakTukym 1o treme "M3mepenue
ko3¢ duireHTa TpEeHUs 10 BETUYHUHE YIIIOBOTO
kodduimenta 3asucumoctu Frp(N)" nin
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM INIOCKOCTHU C IIEPEMEHHBIM
koa¢ppunmenToM tpenus" unu "Nzyuenue
JBHKESHHSI Tpy3a Ha Baly C TPEHHEM"

bu6muoreka I11OK https://m.edsoo.ru/b83b1607

153

®uU3NYECKU NPAKTUKYM IO TEME
"HccnenoBanue ycinoBuil paBHOBECHS TBEPAOTO
TeJla, UMEIOIEro0 OCh BpalleHus" Uiiu
"KoHcTpynpoBaHue KpOHIITEHHOB U pacyET CUII
ynpyrocta" win "M3ydyeHne ycTOM4nBOCTH
TBEPAOIO TENA, UMEIOLIETO IIOIAAb OOPHI"

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

154

dusnueckuii npaktukym no teme "M3mepenue
HMITyJIbCa TeJIa II0 TOPMO3HOMY MyTHU'" WU
"N3mepeHue cuiibl TATH, CKOPOCTU MOJIEIH
3JIEKTPOMOOWIISL M MOIIHOCTU CHJIBI TATH" WK
"CpaBHEHHE U3MEHEHUS UMITyJIbCa TeJa C
uMmnyascoM cuibl" uinu "HccnenoBanue
COXPaHEHMs UMILYJIbCA IPU YIPYTrOM
B3auMmozeicteuu" unu "M3mepenue
KMHETHUYECKOW YHEPIUHU TeJla 10 TOPMO3ZHOMY

bubmmoreka IIOK https://m.edsoo.ru/856fb28e

155

IyTH
®usnyeckuil npakTuKyM 1o teme "M3yuenue
H30TEPMHUYECKOTO Tpoliecca (PEKOMEHJOBAHO

bubmmorexa LIOK https://m.edsoo.ru/e0fe7e07
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UCTONIb30BaHue UG PoBoil TabopaTopun)" win
"N3yueHnne n30XOpHOTO Mporiecca” uin
"N3y4enne nzobapHoro mporecca' uim

"IIpoBepka ypaBHEHUS COCTOSTHUS"

156

dusnueckuil npakTukym no teme "M3mepenue
yaenbpHOU TeroémrocTn" ninn "MccnenoBanue
IIPOLIECCA OCTHIBAHMS BEILIECTBA" WU
"UccnenoBanue aguabaTHOTO mporiecca’ uin
"N3y4yeHne B3auMOCBSI3U DHEPIUH
MEXMOJIEKYJIIPHOTO B3aUMOJIEUCTBUS U
TEMIIEPATypbl KUIIEHUS )KUIKOCTEH"

bubnuoreka [IOK https://m.edsoo.ru/2f2faa61

157

®dusnyeckuil npakTukym mno teme "M3ydyenue
3aKOHOMEPHOCTEW UCTIAPEHUS KUAKOCTEN" NN
"N3mepeHue yaenbHOMN TEMI0ThI MIaBICHUS
npaa" unu "M3ydyeHne cBOMCTB HACBIILIEHHBIX
napoB" unn "M3mepenue abCcomoTHON
BJIQYKHOCTH BO3/1yXa M OLIEHKAa MacChl MapoB B
nomenieHun". U3mepenune koddpdummerta
MMOBEPXHOCTHOT'O HATS>KEHUS

bub6mmoreka [IOK https://m.edsoo.ru/6bla23b5

158

dusnueckuil npaktukym mno teme "Habmonenue
IIPEBPALIEHUS SHEPTUHU 3aPSKEHHOTO
KOHJIEHCATOPa B SHEPTUIO M3ITyUCHHUSI
ceeroauona" unm "M3ydeHue npoTekaHus ToKa
B LI€TIH, COJIEPIKAIllel KOHJIeHCaTOp' Wi
"Pacripeienenue pa3HOCTH IOTEHIIMAJIOB
(HampspKEeHHs1) TPY TTOCJICIOBATEILHOM
COEIMHEHUU KOHJIEHCATOPOB"

bubmmoreka [IOK https://m.edsoo.ru/ec424377

159

DU3NYECKUI TPAKTUKYM I10 TEME
"WccnemoBaHue CMEIIAHHOTO COCIUHCHUS
pesucropoB win "M3Mepenue yneabHOro

COIIPOTHBIIEHUS IPOBOJIHUKOB' MU
"NccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HaIPSKEHUS JUIsl JIaMITbl HAaKaJIMBaHUs "

bubmuoreka IIOK https://m.edsoo.ru/2b179d98



https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98

160

duszndeckuii npakTukym mno teme "Habmonenue
anextponuza” win "M3mepenue 3apsiaa
oaHoBajieHTHOro moHa'" wiu "Hccnenosanue
3aBHCHMOCTH COIPOTUBJIEHUS TEPMOPE3UCTOPA
oT Temneparypsl” win "CHATHE BOJIBT-
aMIEpHOMN XapaKTEepUCTUKU Auozaa"

bu6nmoreka LIOK https://m.edsoo.ru/64b6e901

161

PesepBHelit ypok. O6001ICHNE U
CUCTeMAaTH3aIHsI 3HAHUH 110 TeMe
"Kunematuka"

bubmuoreka IIOK https://m.edsoo.ru/ed017d93

162

Peseprubiil ypok. O6001eHNE U
cucTemMaTu3alus 3HaHui no teme "J{luHamuka"

bu6moreka LIOK https://m.edsoo.ru/3149956b

163

Peseprubiil ypok. O60011eHIE U
cucTeMaTu3anus 3HaHui mo treMe "CraTuka
TBEpO0Tro Tea"

bubnuoreka LIOK https://m.edsoo.ru/0f9752ac

164

PeseprubIil ypok. O6001eHNE U
cUCTEMATHU3AINS 3HAHUH 110 TeMeE ""3aKOHBI
COXpaHEHHUs B MEXaHHKe"

bubmuoreka IOK https://m.edsoo.ru/6¢c0df9cc

165

PesepBHeIit ypok. O000IICHHE 1
cucTeMaTu3anys 3HaHui 1Mo Teme "OCHOBEI
MOJICKYJIIPHOKMHETHYECKOM Teopun"

bu6mmoreka [IOK https://m.edsoo.ru/de148976

166

PesepBHelitl ypok. O6001IeHNE U
cUcTeMaTH3alus 3HaHUN 110 TeEMeE
"TepMmoauHamuka. TenaoBbie MalTUHbI"

bubmuoreka I1OK https://m.edsoo.ru/Obcc77cl

167

PesepBHeIit ypok. O000ICHHE 1
cUcTeMaTu3alys 3HaHuH 1o TeMe "ArperatHbie
cocTosiHus BenlecTBa. Pa3zoBble Mepexopl"

bubmoreka LIOK https://m.edsoo.ru/59ca5c91

168

PeseprubIil ypok. O600meHNE 1
CUCTeMAaTH3AIHsI 3HAHUH 110 TeMe
"OnexkTpuyeckoe nose"

bu6imoreka [IOK https://m.edsoo.ru/f2381c0c

169

PesepBHeIit ypok. O000IICHHE 1
cucteMaTtu3anusg 3Hagui mo treMe "[locTosTHHEIN
ANIEKTpUYECKUH TOK"

bubmmoreka IIOK https://m.edsoo.ru/3cae6dal
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PezepBHblil ypok. O6001IEHNE U

170 cucTemMaTH3arys 3Hanuii mo reme "Toku B 1 bubamorexa LIOK https://m.edsoo.ru/cc7681d4
pa3InyHbIX cpeaax”
OBUIEE KOJIMYECTBO YACOB IIO I[TPOT'PAMME 170 16



https://m.edsoo.ru/cc7681d4

11 KUIIACC

KoaunuecTBo yacoB

Ne Tema vboka K n JJeKTpoHHbIe HU(POBLIE 00pa3oBaTebHbIE
/o Yp Beero OHTPOJILHBbIE PaKkTHYeCKHE pecypeb
padoThI padoTbI
B3anMoieiicTBHE TOCTOSIHHBIX MATHUTOB U
1 MIPOBOHUKOB C TOKOM. MarHuTHOE MoJIe. 1 bubmoreka LIOK https://m.edso0.ru/487a8593
I'mnore3a Amnepa
Bekrop MarantHON nHAYKIMY. [IprHIMn
2 CYIMEPHO3UIMHA MarHUTHBIX ToNei. JInnuu 1 bubmuoreka IIOK https://m.edsoo.ru/4clabcch
MArHUTHON WHIYKIIUN
3 MarsuTHoe no7e MPOBOJHHKA € TOKOM. OrbIT 1 bubnmorexa LIOK https://m.edsoo.ru/d35d5262
Opcrena
4 Cua Amrepa, e€ HampaBJICHUEC W MOIYJTb 1 bu6muoreka IIOK https://m.edsoo.ru/26d9c5ba
5 Penrenue 3amau 1 bubmmoreka [IOK https://m.edsoo.ru/a37a0c21
6 Tprvenenne sakona Ammepa. 1 bubmoreka LIOK https://m.edsoo.ru/ad7718d7
DJIeKTPOU3MEPHUTENBHBIE TPHOOPHI
Cua JlopeHiia, €€ HampaBJIeHUE U MOJYJIb.
7 JIBYOKEHHE 3apsHKEHHOW YaCTHIIBI B 1 bubmmorexka IIOK https://m.edsoo.ru/c97afaal
OJTHOPOJTHOM MAarHHUTHOM I10JIe
8 Pemenwne 3amau 1 bu6moreka IIOK https://m.edso0.ru/504e98c7
9 Pabota cunbl Jlopenna 1 bubnunoreka LIOK https://m.edsoo.ru/d518bedb
10 Pemrenue 3amau 1 bubmuoreka IIOK https://m.eds00.ru/93617bd9
11 MaruutHoe nioze B BelecTse. 1 bubarnorexa LIOK https://m.edsoo.ru/30ff9608
deppoMarHeTHKH, Tapa- U JHaMarHeTHKH
12 OCHOBHEIC CBOHCTBA (CPPOMArHETHKOB. 1 Bu6nuorexa LIOK https://m.edsoo.ru/0b58190a
[Tpumenenue heppoMarHeTHKOB
13 Pemenue 3agau o teme "MarauTtHoe moJie" 1 bubmmoreka LIOK https://m.edsoo.ru/5b55¢307
14 Pemenwne 3ama4 o teme "MaruutHoe moie" 1 bubmmoreka LIOK https://m.edsoo.ru/41c4ae8a
15 Asnenne DJICKTPOMATHHITHOU HHYKLIHH. 1 bubanorexa I{OK https://m.edsoo.ru/b3efa0Ocl
IToTOK BEKTOpa MArHUTHON MHIYKITHH
16 O/1C unaykuuu 1 bubnuoreka IIOK https://m.edso0.ru/48150bd8
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17 | 3akoH 37eKTpoMarHuTHON nHaykiuu Dapazes 1 bubnunorexa [IOK https://m.edsoo.ru/a6dec188

18 BuxpeBoe anekrpuuaeckoe none. Toku Dyko 1 bubnmorexa LIOK https://m.edsoo.ru/15abe140

19 3/1C MHAYKIUY B IBUXKYIIUXCS TPOBOTHUKAX 1 Bbubanoreka ITOK https://m.edsoo.ru/0235cc02

20 Pemenue 3anay 1 bubmmoreka LIOK https://m.edsoo.ru/4dfda618

21 [Mpasuiio Jlenia 1 bubnunoreka 1IOK https://m.edsoo.ru/bbc22726

22 MunykrusHOCTS. KaryIika HiyKTHBHOCTH B 1 bub6muoreka LIOK https://m.edsoo.ru/621eae9d
L[EIH [TOCTOSTHHOT'O TOKa

23 | SBnenue camonHaykimu. DJIC caMoMHAYKIHK 1 bubnmnoreka LIOK https://m.edsoo.ru/7ee60ca8

24 DHCPrUs MATHUTHOIO NOJA KATYIIKH C TOKOM. 1 bu6mmoreka IIOK https://m.edsoo.ru/b3c0adll
DJIEKTPOMArHUTHOE TI0JIE

25 Pemenue 3anau 1 bubmmoreka LIOK https://m.edsoo.ru/88f69d2b

26 Obobmenue P{, CHCTOMATH3AIIT SIiaHHH 1o 1 bu6muoreka IIOK https://m.edsoo.ru/76484025
TeMe "DIEeKTPOIMHAMHUKA

27 KOHT,,pom’Haﬂ pabora HO,,T eme 1 bubanorexa IIOK https://m.edsoo.ru/8ae09b98

DJIeKTpOJUHAMUKA
28 Konebatenpras cuctema. Crodomupie 1 bubmmroreka IIOK https://m.edsoo.ru/7¢1db385
KoJseOanus. ['apMoHnYecKkue KoaeOaHms
29 Kunemariieckoe u JUHAMITICCKOC OTMCAHHC 1 bubaunorexa I{OK https://m.edsoo.ru/87ce9498
KoJIeOaTeIbHBIX JBHKCHUN
DHepreTyecKkoe onucanue. BoiBos
30 JIHAMITACCKOTO OTIHCATIHA TapMOHHHCCIX 1 bubanorexa IIOK https://m.edsoo.ru/e3c99692
KOJIeOaHHH U3 UX YHEPTETHYECKOrO U
KHHEMATHYECKOTO OIUCAHMS
31 Awmrutyna u ¢asza KoueOaHuit 1 bubmmorexa LIOK https://m.edsoo.ru/7a0c439a
[lepuon n yactora konebanuii. [lepuoa manpix
32 CBOOOJIHBIX KOIICOaHHH MATCMATITHECKOTO 1 bubmuorexa I{OK https://m.edsoo.ru/e0399319
MasTHHKA. [lepro cBOOOIHBIX KOJIeOaHU

NPY>KHHHOTO MasiTHHKA

33 3aryxaioume xonebanmi. BeuyiieHHbIc 1 bubmoreka IIOK https://m.edsoo.ru/72e93d09

Kosebanus. Pe3onanc
34 ABTOKOJIE€0aHUS 1 bubmuoreka I{OK https://m.edsoo.ru/6add2644
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bub6muoreka IIOK https://m.edsoo.ru/addeec71

35 Pemtere safa https://m.edso0.ru/756123c5
36 Ypox-xonpepennus "Mexanmcckue " bubmuoreka IIOK https://m.edsoo.ru/8ef587be
KOJICOAHUS B My3BIKAJIbHBIX HHCTPYMEHTaX
37 O6°6merIe 1 CHCTEMATHSAII SHAHHIHI TIO Bu6muoreka 1{OK https://m.edsoo.ru/eb84182f
Teme "MexaHndeckue KojaebaHus
38 BHGKTPOMarHHTHH? KoneOAHM. bubnrnorexa LIOK https://m.edsoo.ru/d4adabde
KonebarenbHblit KOHTYD
®opmyna ToMmcona. CBsi3b aMIUTUTYABI 3apsia
39 KOHJICHCATOPa C aMILTUTYIO0HN CHIIbI TOKA B bubnunoreka LIOK https://m.edsoo.ru/093f9afl
K0J1e0aTeIbHOM KOHTYpE
40 3aKOH COXPAHCHNUS SHEPIHH B HICATHHOM bubmmoreka LIOK https://m.edsoo.ru/d1e2d543
K0J1e0aTeIbHOM KOHTYpE
41 | 3aTyXaIolMe YICKTPOMATHHTHBIC KONICOAHMS. Bu6nuorexa LIOK https://m.edso0.ru/56668619
BbIHYK/I€HHBIE 3JICKTPOMArHUTHBIC KOJICOaHUsI
42 Tepemenbili TOK. Pesuctop u KoHAEHCATOP B bubmmorexa LIOK https://m.edsoo0.ru/84836152
LeTTY [IEPEMEHHOT0 TOKa
a3 Karyuxa HHHYKTHBH(;Z::;B HCITH TICpEMEHHOTO Bu6mmotexa ITOK https://m.edsoo.ru/cfa307af
44 3axon Oma JULt SHEKTPHYECKOH e bubanorexa L{OK https://m.edsoo.ru/8bae38e6
HEPEeMEHHOI0 TOKa
MOoIHOCTh NEPEMEHHOTO TOKA. AMILIUTYIHOE
45 U JIeHCTBYIOIIEE 3HAUYCHHUE CHUJIBI TOKA U bubnunoreka 1IOK https://m.edsoo.ru/lcac6c4c
HAIPSHKCHHS
46 Pe3oHaHC B 3NEKTPHUUESCKON LIETH bubnmnoreka LIOK https://m.edsoo.ru/087506df
47 Pemenue 3anay bubanoreka ITOK https://m.edsoo.ru/al6836a4
Wneanbublif Tpanchopmatop. [Ipoussoactso,
48 nepesiava ¥ motpediieHue dJIeKTPUISCKON bubnunoreka [IOK https://m.edsoo.ru/f97418ae
JHEPrHU
DKOJIOTHYECKHE PUCKH TTPU TIPOU3BOJICTBE
49 anekTposHepruu. KynbTypa ucrnonb30BaHus bubnmnoreka LIOK https://m.edsoo.ru/a6f74d93

AJIEKTPOIHEPTUHU B MOBCETHEBHOM KH3HU
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50

Penrenue 3agau

bub6mmoreka [IOK https://m.edsoo.ru/ee6677ed

51 Pemenue 3amau bubmmoreka IIOK https://m.edsoo.ru/7cab59f8
52 O6obmenne 1 CHCTeMaTH3AIMA 3HAHHI N0 1 Bu6miorexa IIOK https://m.eds00.ru/401024a9
TEMC SHCKTpOMal"HI/ITHI)Ie KoJIeOaHus
53 MexaHHeCKHE BOTHEL XapaKkTepHCTUK 1 bubmmoreka IIOK https://m.edsoo.ru/a58e109f
MEXaHHNYECCKHUX BOJIH

54 CBolicTBa MEXaHUYCCKUX BOJIH 1 bub6mmoreka [IOK https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTEpUCTHKH 3BYyKa 1 bu6mmoreka IIOK https://m.edso0o.ru/138b6f09

56 Mnpassyx u ymsTpassyxk. IUHyMOBoe 1 bubmmoreka [OK https://m.edsoo.ru/7380038f

3arpsASHCHUC OKPYXKAIOMICH CPCAbI

57 Pemenne 3amau 1 bubnrorexa LIOK https://m.edsoo.ru/cfd918bf

58 DIICKTPOMATHUTHEIE BONHEL H3ryuenue 1 bubmoreka LIOK https://m.edsoo.ru/714e5dbl
9JICKTPOMAT'HUTHBIX BOJIH

59 JHEPrHA H/ICKTPOMATHUTHBIX BOTH. CBOHCTEA 1 bubmoreka LIOK https://m.edsoo.ru/d01b818c
QJICKTPOMATrHUTHBIX BOJIH

60 [kaza >IEKTPOMArHHTHBIX BOIIH. [IPHMCHEHHE 1 Bu6mmorexa IIOK https://m.edsoo.ru/49be1f9e

QJICKTPOMATrHUTHBIX BOJIH B TCXHUKC U 6LITy
HpI/IHL[I/IHBI paI[I/IOCBSI3I/I U TCICBUACHUA.
61 Paauonokarust. DJIeKTPOMarHUTHOE 1 Bbubanoreka IIOK https://m.edsoo.ru/9f96f1f8
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl

62 KonrponpHas pa60}:§;£;em Konebanms u 1 bu6muorexa LIOK https://m.edsoo.ru/4f7985a0

63 CBeT. 3aKOH NPAMOIMHEHHOTO 1 BuGmmotexa LIOK https://m.eds00.ru/f9566406
pacpoCTpaHeHUs CBETa

64 Pernerue 387187 Ha TIPHMCHCHHC 3aKoHa 1 bubmmoreka LIOK https://m.edsoo.ru/ea32d455

MPAMOJIMHCUHOT'O PACIIPOCTPAHCHHA CBCTA
65 Orpacenne caera. Tlnockoe sepkasto. 1 bub6muoreka IIOK https://m.edsoo.ru/a005d2bb
Cdepuueckoe 3epkaino
66 lpenomnenue caeta. AGCOMOTHEIH i 1 bubmnoreka LIOK https://m.edsoo.ru/bc2e55cd

OTHOCHUTEIBHBIN ITOKA3aTEb IMPCJIOMIICHHUS.
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ITonHoe BHyTpeHHEe oTpaxkeHue. [IpenenpHbiin
YTOJ1 MIOJTHOTO BHYTPEHHETO OTPAXKEHUS

Pemenue 3amau Ha MMPUMCHCHHUEC 3aKOHOB

67 1 bubmmroreka IIOK https://m.edso0.ru/49d830a9
OTpaXkEHUS U TPEITIOMIIEHHUS CBETA
68 xon JIYHCH B TIPHSME. Hucnepeus csera. 1 bubanorexa LIOK https://m.edsoo.ru/d8elc3be
CnoxHbIi coctaB Oeoro ceeta. L{ger
69 Jluser. BOKYCHOE PACCTOAHHE H ONTHYCCKAA 1 bu6nuoreka IIOK https://m.edso0o.ru/60441359
CHJIA JIMH3bI
70 Toctpoenne usodpaxenmii B mHH3aX 1 uX 1 bubnmnoreka LIOK https://m.edsoo.ru/bb53b1d5
CHUCTEMax. Y BEJIIMYCHUE JIMH3bI
71 | Pemienue 3a1ad Ha NOCTPOCHNE H300pAKCHMUI, 1 Bu6mnmoreka I{OK https://m.edsoo.ru/5a868f09
MOJTYYaEMbIX C TOMOIIBIO JIMH3
72 I'ma3 kak onTHYecKas CHCTEMa 1 bubarnorexa LIOK https://m.edsoo.ru/ecd480a2
73 Pemenne sanad. Tp CACIIBL TIPHMEHUMOCTH 1 bu6moreka IIOK https://m.edsoo.ru/cd174al0
r€OMETPUYECKOM ONTHKH
74 CKopocThb CBETa 1 METO/IBI €€ U3MEPEHUS 1 bu6mmoreka I[{OK https://m.edsoo.ru/f32aab06
75 Jlucriepcus cBETa 1 bubmmoreka LIOK https://m.edsoo.ru/lel6cc6e
76 Wnrepdepenis cBeTa 1 bubnunoreka [IOK https://m.edsoo.ru/5fc0c638
77 KorepeHTHbIe HCTOUHMKH. Y C10BHA 1 bubmmoreka LIOK https://m.edsoo.ru/c6416d48
HAOJIFOICHUS MAKCHMYMOB ¥ MUHUMYMOB
78 Pemenue 3amau 1 bubmuorexa I{OK https://m.edsoo.ru/3061de2b
79 [Mpumenenne uaTEPPEPEHINN 1 bubmmoreka [IOK https://m.edsoo.ru/668edbc8
80 Judpaxkius cBera 1 bu6muoreka [OK https://m.edsoo.ru/12ed04b5
81 Jlnpaxumonnas pemeTka. YCiosne 1 bubmmoreka LIOK https://m.edsoo0.ru/f998d964
HaOJIFOICHUS TJIaBHBIX MAKCHMYMOB
82 Pemenne 3amau 1 bubarorexa LTOK https://m.edsoo.ru/d58c411a
83 Honepetrocts CBeT(Zl;ZITXaBOHH' Homapusanus 1 bubmmoreka LIOK https://m.edsoo.ru/e9890fe9
84 Pemenue 3anay 1 bubmnoreka ITOK https://m.edsoo.ru/c56¢8158
85 CBeTOBBIC SIBIICHUS B IPUPOJIE 1 bub6nuoreka IOK https://m.edsoo.ru/0b36363d
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O0001IeHrEe U cUCTEMATH3AIHAS 3HAHUN 110

86 " ; 1 bubmuoreka I{OK https://m.edsoo.ru/8a14748b
teme "OnTuka
87 KontponbHas padota mo teme «OnTrka 1 bubnunoreka LIOK https://m.edsoo.ru/82315dd4
I'paHUIBI IPUMEHUMOCTH KJIaCCHYECKOM
88 MEXaHHKH. 3aKOHBI JICKTPOAMHAMHUKH U 1 bubnmnorexa LIOK https://m.edsoo.ru/c9bd77ch
MIPHUHITAIT OTHOCUTEIHHOCTH
89 Hoctynater cnieumansHOH Teopun 1 Bu6mmorexa LIOK https://m.edso0.ru/c56f05ch
OTHOCHTEJILHOCTH
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAIL.
[IpeoGpazoBanus Jlopenna. Yciosue
90 npuauHHOCTU. OTHOCUTENIBHOCTh 1 bubmnuoreka LIOK https://m.edsoo.ru/d83742bb
OJTHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMCHH U
COKpaICHNE THHBI
91 | DHeprus U UMITYJIbC PEIATUBUCTCKON YaCTULIBI 1 bubnmmorexa LIOK https://m.edsoo.ru/853a64fc
92 CBA3H MACCEI € SHEPTHEH 1 HMITYIHCOM 1 Bu6norexa [TOK https:/m.edsoo.ru/h6258ffa
PEISTUBUCTCKOM YaCTHIIBI. DHEPTHUs MTOKOS
93 PaBHOBecHOE TEIIOBOE M3ITyUCHHE 1 bubmmoreka LIOK https://m.edsoo.ru/f54035a5
94 3akoH cMmenieHus Brunaa 1 bubmmorexa LIOK https://m.edsoo.ru/1c5ff752
95 I'mnoreza M. Ilnanka o kBanTax. @OTOHBI 1 bubmuoreka LIOK https://m.edsoo.ru/a5ffa218
96 DHeprus ¥ UMIyJbe GOTOHA 1 bubmmoreka LIOK https://m.edsoo.ru/7fb307ec
97 Porosdext. Onrrer A. T'. Cronerosa. 1 Bu6smoreka 1IOK https://m.edsoo.ru/8c68e5h9
3akonb! porodddhexra
98 vp aB,,HeHHe QHHHITGHHE}, st gorosdpexTa. 1 bubmmoreka LIOK https://m.edsoo.ru/01ef4556
Kpacnas rpanuna" gporoaddexra
99 Hasnenne csera. Onertel I1. H. JIebenena 1 bubmmoreka LIOK https://m.edso0.ru/64b4f966
100 BoHOBEIE CBOWCTBA YaCTHIL 1 bubanorexa LIOK https://m.edsoo.ru/f59cfcec
Bounbl ne bpoiins. [{nuna BoaHbl ae bpoins u
101 | pa3mepsl 00MaCTH JTOKATU3AIUYU ABIKYILIEHCS 1 bubmuoreka IIOK https://m.edsoo.ru/5df8bafl
YaCTHUIBI
102 KopryckynsipHO-BOIHOBO# Tyaan3m 1 bu6muoreka IOK https://m.edsoo.ru/8ccab62a
103 Jlnpakuus 37eKTpOHOB Ha KPUCTAIIIAX 1 bubnmnorexa LIOK https://m.edsoo.ru/30dbal8c
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Crenuduka u3MepeHuii B MUKpOMHUPE.

104 COOTHOIIICHHUST HEOTIPEICIEHHOCTEH 1 bubnmnorexa LIOK https://m.edsoo.ru/65783dec
['eiizenOepra
105 Pemenue rpaduueckux 3amay 1 bubmorexa [IOK https://m.edsoo.ru/e70195bd
106 Pemienue pacuéTHbIX 3a71a4 1 Bbubanoreka IIOK https://m.edsoo.ru/ee9b3182
107 KO},le,j,om’HaH paboTa no Temam: "OCHOBbI . 1 Bbu6motexa LIOK https://m.edsoo.ru/c3de891a
CTO", "KopryckynsipHO-BOJTHOBOM TyaIl3M
108 OIBITEL 110 MCCIIC/IOBAHMIO CTPOCHHUS ATOMA. 1 bu6muoreka IIOK https://m.edsoo.ru/312b750a
[Tnanerapuas mogens aroma Pesepdopa
109 [Moctynater Bopa 1 bubnunoreka [{OK https://m.edsoo.ru/404dfa9a
110 Brer cniextpos. CnexTp yposHe# snepruu 1 bubmmoreka LIOK https://m.edsoo.ru/cf74blla
aToMma BOJIOpOJa
111 | CrnoHTaHHOE U BHIHYXICHHOE M3TyYCHHE CBETA 1 bubmuoreka IIOK https://m.edsoo.ru/f945d85c¢
112 Jlazep 1 bubmmoreka [IOK https://m.edsoo.ru/2288a0c4
Hyxnounnas monens sinpa ['eitzenbepra-
113 HBaneHko. 3apsi 1 MacCOBOE YHCIIO spa. 1 bubnunoreka LIOK https://m.edsoo.ru/34ada5de
H3otonbl. PannoakTUBHOCTH
3aKkoH paJiMOaKTUBHOTO pacmana. CBoiicTBa
114 MOHH3HPYIOIIETO H3lydeHus. Buusnue 1 Bbubaunorexa L{OK https://m.edsoo.ru/aab98bef
PaZMOaKTHBHOCTH Ha KMBBIC OPraHU3MBbI.
Jlosumerpus
DHeprusi CBSI3M HYKJIOHOB B sijipe. SaepHbie
cuibl. Jlehekt mMacchl sapa. SaepHble peaKiym.
115 | Snepusie peaktopsl. [IpodiaeMsl yripaBisieMoro 1 bubnmnoreka LIOK https://m.edsoo.ru/ff1758d0
TEPMOSIIEPHOTO CHHTE3a. DKOJOTHUCCKHUE
ACTIEKThI PA3BUTHS SIEPHOM SHEPTeTHKU
MeTo/1bl pETUCTPAIIUH U UCCIICTOBAHHUS
3JIEMEHTAPHBIX YacTull. PyHTaMeHTaTbHBIE
116 B3aMMOJICHCTBHSI. baproHbI, ME30HBI U 1 bubmmoreka ITOK https://m.edsoo.ru/1ac08a5b

nentoHsl. [IpencraBinenue o CtanaapTHOU
Mozenu. KBapk-rirooHHass MOAEb aIpOHOB
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117

dusuka 3a npenenamu CTaHIapTHON MOJEIIN.
TémHas martepus u TEMHas SHeprus. ETMHCTBO
¢bu3nuecKoil KapTUHBI MUpa

bub6muoreka [IOK https://m.edsoo.ru/c026fd37

118

Oransl pa3BUTUS ACTPOHOMUHU. 3HAUCHUE
aCTPOHOMMH

bu6moreka IIOK https://m.edsoo.ru/ad73e145

119

[TpruMeHMMOCTH 3aKOHOB (PH3UKH IS
00BsICHEHUS IPUPOIBI KOCMUYECKUX OOBEKTOB.
MeTo1b1 aCTPOHOMUYECKUX UCCIIEA0BAHMIA

bubmuoreka IIOK https://m.edsoo.ru/39c44028

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOIIBI,
pasnoTenecKoIbl, BHEATMOC(hepHas
aCTPOHOMHS

bubanorexa LIOK https://m.edsoo.ru/4877aale

121

Bup 38é31H0T0 HeOa. Co3Be3ausi, spKue
3BE3/1bI, TUIAHETHI, UX BUJIUMOE IBUKCHHE

bubmmoreka LIOK https://m.edsoo.ru/aac588eb

122

Comnneunas cucrtema. Comaite. ConHeuHas
aKTHUBHOCTb. McTounuk sHeprun CoJlHIIa 1
3BE3T

bubmmoreka LIOK https://m.edso0.ru/22748eb4

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU.
Juarpamma "crieKTpaibHbIN KJIacc —
CBETUMOCTD"

bu6mmoreka LIOK https://m.edsoo.ru/42169944

124

3B€3,I[BI TJIaBHOM IIOCJICA0BAaTCIbHOCTHU

bubmnorexa ITOK https://m.edsoo.ru/b3cb766¢

125

Buytpennee ctpoenue 38é31. COBpeMEHHbIE
MIPEACTABICHUS O MMPOUCXOKIACHUU 1
spoaronuu CoJIHIA U 3BE3]1. DTallbl JKU3HHU
3BE3]

bubmmoreka LIOK https://m.edsoo.ru/d09da494

126

Mneunsiii [IyTe — Hama 'anaktuka. Tunst
ranakThK. YEpHbIe IbIPHI B A]Ipax TaJlaKTUK

bubmmoreka [IOK https://m.edsoo.ru/7cd10a0a

127

Bcenennas. Pacimpenne Beenennoii. 3akoH
Xab6mna. Teopust bonbiioro B3peiBa.
PenukroBoe u3iydeHue

bub6mmoreka LIOK https://m.edsoo.ru/3dbdf0d2

128

MacmrabHas cTpykTypa Beenennoil.
MertaranakTrka

bu6mmoreka IIOK https://m.edsoo.ru/ce234633

129

Hepeménnsie npo0aeMbl aCTPOHOMUHU

bubnrnorexa LIOK https://m.edsoo.ru/d37d9ffe
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130

DU3NYECKUM IPAKTUKYM I10 TEME
"HccnemoBaHue MAarHUTHOTO TT0JIS ITOCTOSTHHBIX
marautoB' win "UcciaenoBanue CBONMCTB
¢deppomaraerukoB" uwinn "MccnenoBanue
JIEWCTBUS MOCTOSIHHOT'O MarHuTa Ha PaMKy ¢
TOKOM"

bubanorexa I{OK https://m.edsoo.ru/67361aef

131

dusnyeckuil npakTukym mno teme "M3mepenune
cuibl Amniepa" win "M3ydyeHue 3aBUCUMOCTH
cuibl AMIiepa OT CHJIbI TOKa" Win
"OnpeaeneHne MarHUTHOW WHIYKITUU Ha
OCHOBE U3MepeHus cuibl Amnepa”

bubnrnorexa LIOK https://m.edsoo.ru/fcae91e9

132

PU3NYECKUI PAKTUKYM II0 TEME
"HccnenoBaHue sIBIEHUS 3IE€KTPOMarHUTHOM
uHAYKIuu" unym "OnpeneneHue HHIyKIUU
BUXPEBOI'0 MarHUTHOTO noJis"

https://m.edsoo.ru/c36658da

133

PU3NYECKUI IPAKTUKYM II0 TEME
"UccnenoBanue sBICHUS CAMOMHIYKINU'" WIIH
"COopka MOJIeNH IEKTPOMarHuTHOTO
reHeparopa”

bubnmoreka LIOK https://m.edsoo.ru/b8fb6391

134

®usnyeckuil npakTukym mno teme "M3mepenue
nepuoJia CBOOOAHBIX KOJIEOAHUI HUTSHOTO U
MPYXUHHOT'O MasiTHUKOB"

bub6muoreka IIOK https://m.edsoo.ru/5d159d35

135

Ou3nyecKuil MPaKTUKYM 110 TEME
"IIpeoOpa3oBaHue SHEPIrUU B IPY>KUHHOM
MasTHUKE"

bubmuoreka I11OK https://m.edsoo.ru/a28026bd

136

PU3NYECKUI PAKTUKYM I10 TEME
"HccnenoBanue epeMeHHOro TOKa 4epes
MIOCJIEZIOBATENILHO COEIMHEHHBIE KOHEHCATOP,
KaTywky u pesucrop” uinm "Hecnenosanue
paboThl HCTOYHUKOB CBETA B LIETIN
MePEMEHHOr0 ToKa"

bubmmoreka IIOK https://m.edsoo.ru/89dc2d90

137

®uznyeckuil npakTukyMm no teme "M3ydyenue
[1apaMeTPOB 3BYKOBOM BOJIHBI"

bubmmoreka LIOK https://m.edsoo.ru/b100661a
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138

®duznueckuil NpakTukyMm no treme "M3mepenue
MoKa3aTeJsi MPeJTIOMIICHHS CTeKIa" UiIn
"Tlony4yeHne u300pakeHus: B CUCTEME U3
TJIOCKOTO 3€pKajia v JIMH3bI"

bubmnorexa ITOK https://m.edsoo.ru/42569eal

139

PU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanne 3aBUCUMOCTH (POKYCHOTO
paccTosiHUS OT BELIeCTBa (Ha MpUMepe >KUAKUX
auH3)" win "M3mepenue GokycHOro
PacCTOSHUS PACCEUBAIOIINX JINH3"

bubarnorexa LIOK https://m.edsoo.ru/b879fb3f

140

@U3NYECKUI PAKTUKYM II0 TEME
"HaGnronenue nudpakuuu, MHTEpdepeHun 1
MoJIIpU3alnu cBeTa"

bubmmoreka LIOK https://m.edsoo.ru/8b7ac737

141

Ou3nyecKuil MPaKTUKYM I10 TEME
"OnpeneneHne UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTull (1o oTtorpadusm
TPEKOB 3apsDKEHHBIX YaCTHUI] B MATHUTHOM
none)"

bubmuoreka IIOK https://m.edsoo.ru/63756c47

142

®usnyeckuil npakTukym no teme "M3mepenue
noctossHHOM ITnaHka Ha OCHOBE HcCieI0BaHUSA
dororddekra" umu "UccnenoBanue
3aBHCHUMOCTH CHUJIbI TOKA Y€pe3 CBETOIMO] OT
HanpspkeHus"

bub6muoreka [IOK https://m.edsoo.ru/eb916f82

143

Ou3nyecKuil MPaKTUKYM 110 TEME
"UccnenoBanue crieKTpa pa3peKeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHUE
noctostHHOM Punbepra"

bubmnorexa ITOK https://m.edsoo.ru/ec651eb8

144

Ou3nyecKuil MPaKTUKYM I10 TEME
"UccnenoBanue paanoakTUBHOTO (hOHA C
UCIOJIb30BaHuEM Ao3umerpa” win "M3yuenne
MOTJIOLIEHUs OeTa-yacTHUl] alFoMUHNEM"

bubmmoreka LIOK https://m.edsoo.ru/c3dabe6e

145

Ou3nyecKuil MPaKTUKYM I10 TEME
"HaGmronenus 38€3qHoro Heba
HEBOOPYKEHHBIM IJIa30M C UCIIOJIb30BAHUEM

bub6muoreka [OK https://m.edsoo.ru/1072021e
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KOMITBIOTEPHBIX MPUIIOKESHUN IS
OTIpe/ICIICHUS TIOJIOKEHUSI HEOSCHBIX O0OBEKTOB
Ha KOHKPETHYIO 1aTy: OCHOBHBIE CO3BE3IUs
CeBepHOro nojymapus 1 sipkue 3BE31b1" WiIn
"Habmtonenus B Teneckor JIyHbI, TUIaHET,
TYMaHHOCTEH ¥ 3BE3HBIX CKOTIJICHUI"

146

O000menne U cucTeMaTu3alys 3Hauui. Pois
(bU3UKH U ACTPOHOMUU B SKOHOMUYECKOH,
TEXHOJOTMYECKOM, COLTMATBHON 1 dTUUYCCKOM
chepax nesTeTbHOCTH YeJI0BEeKa

bubmmoreka LIOK https://m.edsoo.ru/ad6ddeed

147

O00011eHUE U cUCcTEMAaTU3aLMs 3HAHUI. PoJib u
MecTO (U3UKU U aCTPOHOMHUHU B COBPEMEHHOM
HAyYHOH KapTHHE MHUpa

bub6mmoreka [OK https://m.edsoo.ru/18f19f7c

148

O60061menne u cucteMarusanus 3HaHui. Poib
¢du3nueckoil Teopun B HOpMUPOBAHUU
MpeicTaBIeHUI 0 GU3NYECKOI KapTHHE MHpa,
MecTO (PU3UUECKOI KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAaY4YHbIX
IIPEJICTAaBICHUN O IPUPOLE

bubmmoreka LIOK https://m.edsoo.ru/e7d400f4

149

O0001IEHNE ¥ cUCTEMATH3AIHS 3HAHUH 110
teme "Kunemartnka"

bubmmoreka LIOK https://m.edsoo.ru/b032fc4b

150

0O000111eHNEe U cCUCTEMATU3ALM 3HAHUI 110
teme "Kunemartnka"

bubmmoreka LIOK https://m.edsoo.ru/4e31b507

151

O0001IeHAE ¥ cUCTEMATH3AIHAS 3HAHUN 110
teme "Iunammuka"

bubmoreka LIOK https://m.edsoo.ru/2dfbafcs

152

O06o00meHne 1 cucTeMaTu3anus 3HAaHUK TI0
teMe "Cratuka TBepaoro remna"

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

153

O06o011IeHre U CUCTeMAaTH3aIHs 3HAHUN TI0
Teme "3aKOHbI COXpaHCHHS B MEXaHUKE"

bu6moreka IIOK https://m.edsoo.ru/32a4d1a0

154

O06o011IeHre U CUCTeMAaTH3aIus 3HAHUN TI0
TeMme "OCHOBBI MOJIEKYIISIPHO-KMHETUYECKOM
Teopun"

bubmmoreka LIOK https://m.edsoo.ru/ed440ca8
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155

O060011eHre U cUcTeMaTu3alus 3HaHUN TI0
teme "Tepmonuuamuka. TernnoBble MalTuHbI"

bubaunoreka I{OK https://m.edsoo.ru/c63f7¢10

156

O0001IeHrEe U cUCTEMATH3AIHAS 3HAHUN 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
da3zoBbIe epexoan”

bub6mmoreka [IOK https://m.edsoo.ru/1d36b5b1

157

OO6o01IeHHe 1 CUCTeMAaTH3aIHs 3HAHUN TI0
teMe "Dnekrpuyeckoe nose"

bubmmorexa LIOK https://m.edsoo.ru/3bf0def9

158

OO6o01IeHHe U CUCTeMAaTH3aIHs 3HAHUN TI0
teme "[locTOSsTHHBIN AJIeKTpUYECKU TOK"

bubmuoreka [1OK https://m.edsoo.ru/71453ee6

159

O06o01IeHre U CUCTeMAaTH3aIus 3HAHUN TI0
teme "TOKM B pa3inyHbIX cpeaax”

bubmmoreka LIOK https://m.edsoo.ru/3d40077a

160

O0001IeHNE U cHCTEMATH3ALHAS 3HAHUN T10
teMme "MarautHoe mose"

bub6mmoreka IOK https://m.edsoo.ru/3b4c06ae

161

162

PesepBuelii ypok. O6001ICHNE U
CHCTEMaTH3aILMA 3HAHUH 110 TEME
"DIeKTpOMarHuTHasE UHIYKIUA"

PesepBHbIil ypok. O60011IeHIE 1
CHCTEMATH3ALM 3HAHUHN 110 TEME
"MexaHudeckue koaeoanusa"

bubmmoreka LIOK https://m.edsoo0.ru/053e2248

bu6nmoreka [IOK https://m.edsoo.ru/d6310bfd

163

PesepBHslit ypok. O6001IeHNHE U
cUCTEeMaTH3allMs 3HaHUH 110 TeMe
"DneKTpoMarHuTHbIE Koebanus"

bubmmoreka LIOK https://m.edsoo.ru/5e2bb83d

164

PesepBHbIil ypok. O6001IeHIE 1
cCucreMaTu3lanus 3HAHUH 110 TEME
"MexaHn4ecKHre U AJIEKTPOMAarHUTHbIE BOJHBI'

bubaunorexa I{OK https://m.edsoo.ru/96a7a2dd

165

PesepBuelii ypok. O6001ICHNHE 1
cucreMaTu3anys 3HaHui mo reMme "Ontuka"

bub6muoreka I1OK https://m.edsoo.ru/52ad1603

166

PesepBuelii ypok. O6001ICHNHE 1
cucreMaTu3anys 3HaHu 1o reMe "OCHOBEI
CTO"

bubmmorexa LIOK https://m.edsoo.ru/5bec1c65
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167

PezepBHblit ypok. O600111€HNE U
cucTemMaTH3alys 3HaHUil 110 Teme
"KopnyckynsipHO-BOIHOBOM Jyayin3m"

bub6muoreka [IOK https://m.edsoo.ru/f7¢59d38

168

PesepBHelit ypok. O600IICHHE 1
cUcTeMaTH3alus 3HaHuil 1o Teme "dusnka
atoma"

bubnrnorexa LIOK https://m.edsoo.ru/1f511654

169

PesepBuelii ypok. O600111eHIE U
cucreMarusanus 3HaHu# 1o teme "dusuka
ATOMHOTO SIpa ¥ 3JIEMEHTAPHBIX YaCTHUIL"

bubmmoreka [IOK https://m.edsoo.ru/905c¢5ce0

170

PesepBubiil ypok. O60011eHNE U
CHUCTEMAaTH3aLMs 3HAHUHN I10 TeMe "DIIeMEHTEI
actpopuzuxu"

bub6nuoreka IIOK https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» ®usuka, 10 kmacc/ Mskumes ['.51., Byxosues b.b., Corckuii H.H.; moa pegakuueii [TapdentreBoii H.A.
AximonepHoe obmectBo «M3gaTenscTBO «IIpocBemienuey

» ®usuka, 11 knacc/ Mskumes ['.JI., byxoBues b.b., Yapyrun B.M.; non penakuueii [lapdentreBoit
H.A. Axmmonepnoe o6rmectBo «M3marensctBo «IIpocBenienue»

METOANUYECKHUE MATEPUAJIBI VIS YYUTEJIA

1. H.A.IlappentreBa «CoopHuk 3agau no ¢pusuke 10-11 kmaces», M., [Ipocsemenue, 2017r. 206¢.

2. A.I1.PermkeBuy COopHuK 3a1a4 o pusuken, «Apodan, 2014r. 192¢ 3. O.U. I'pomosiieBa ®usuka. 10
- 11 xnaccel. CoopHuUK 3a1a4 1o (pusuke Kk yueOnukam I'. S. Mskumesa. Dk3amen, 2023.

4. E.C. Eprotkun, C.I'. Eptotkuna ®@usuka. 10 kinacc. CaMocToATENbHBIE U KOHTPOJIbHBIE Pa0OTHI.
bazoBelii u yriayonennsiit yposuu. [Ipocsemenue, 2021, 95¢.

5. E.C. Eprotkun, C.I'. Eprotknaa ®usuka. 11 xracc. CamocTOATENbHBIE M KOHTPOJIbHBIC PAOOTHI.
bazoBelii u yriayosiennsiit yposuu. [Ipocsemienue, 2023, 96¢.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
1. «Knacc!nas pusuka» http://class-fizika.ru/

2. «Poccwiickas 3nekrpoHHas mkonay (POI) https://resh.edu.ru/for-pupil

3. LECTA - [ludposas maarhopma aiis coBpeMeHHo# mikosbl https://lecta.ru/egepromo/

4. oHNaH-ypoKH 1o (u3MKe 0T Kopropanun «Poccuiickuii y4eOHUK
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika_type-onlayn-uroki/»
https://videouroki.net/

5. onnaita-mkona «Mudpoypok» https://school.infourok.ru/

6. onnaiin-pecypce «100urokov.ruy https://100urokov.ru/o-kompanii

7. Bugeoxoctunr RUTUBE, ctpannma «®usuka: nogdopka BUAEO OHJIAWH
https://rutube.ru/tags/video/6128/

8. LludpoBoit odbpazoBatesbHbIi pecype ais mkou «SIKmacey https://www.yaklass.ru/

9. Pemy EI'D https://phys-ege.sdamgia.ru/
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