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MHOSACHUTEJIBHAS 3AIINCKA

[Mporpamma no ¢usrke 6a30BOro ypoBHsS Ha YpOBHE CpeAHEro oduiero oOpa3zoBaHMs pa3paboTaHa Ha OCHOBE IOJOKEHHH M TPeOOBaHMH K pe3yJbTaTaM OCBOEHHS OCHOBHOW
oOpazoBarenbHOM nporpaMmsl, mpeactaBieHHbIX B PI'OC COO, a Taxke ¢ yu€toMm (enepanbHOil paboueil mporpaMMbl BOCIIUTAHUS U KOHIEIIIMK NPEnoAaBaHus y4eOHOTro rmpeaMera
«Dums3mka» B 00pa3oBaTeNbHBIX opraHuzanuiax Poccuiickoit denepanun, peann3yronMX OCHOBHBIE 00pa3oBaTelbHBIE MPOrpaMMbl, nporpamMMbl Bocnimtanus MBOY JlBunckas COLL
Ne28.

Jannas nporpamMma coctaBicHa Ha ocHoBe YMK: Aunre6pa. Makapsrue FO.H. (7 —9)

Hcnonp3yemble yueOHUKH n3naTenbeTBa «IIpocBermenne»:

Y4yeOnuku:

«Anredpa » 7 kmacc Makapsraes 10.H., Munmok H.I'., HemkoB K.W. u mp. / [Tox pemakmueit TemskoBckoro C.A.

«Anredpa » 8 kmacc Makapsraes 10.H., Munmiok H.I'., HemkoB K.1. u np. / [Tox pemakmuei Temskockoro C.A.

«Anredpa » 9 xmacc Makapsraes 10.H., Munmok H.I'., HemkoB K.1. u np. / [Tox pemakmuein Temskockoro C.A.

Yueornkn coorBeTcTByfoT ®I'OC 2021 r. X MaTemMaTH4ecKoe COACpaHWE MO3BOJSIET NOCTHYB IUIAHUPYEMBIX Pe3yibTaToB 00ydeHwus, nmpexycmorpeHHbx ®I'OC 00O,
yrBepxkaeHHbIM [Ipukxazom Munuctepcrsa npocsenierus Ne 287 ot 31.05.2021 r.

CopeprxaHue mporpamMmbl o (HU3UKEe HANpaBlIeHO Ha (GOPMUPOBAHKE SCTECTBEHHO-HAYYHOM KapTHHBI Mupa oOyuaroruxcs 10—11 kmaccoB npu oOyueHun UX pusrke Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-AEsATEeJIbHOCTHOTO moaxoxa. [Iporpamma mo ¢usuke coorBerctByer TpeboBanusiM PI'OC COO k IIaHUPYEeMBIM JIMYHOCTHBIM, MPEAMETHBIM H
MeTanpeIMETHBIM pe3yiibTaTaM 00yUYeHHs, & TAKIKE YUYUTHIBAET HEOOX0JUMOCTh peau3allii MEKIPEIMETHBIX CBsI3eH (PU3MKH C €CTECTBEHHO-HAYYHBIMH YueOHBIMH NpeiMeTaMu. B Hell
OIIPEJIETISIFOTCSl OCHOBHBIE LIEM M3y4YeHUs] (BM3MKHM Ha ypOBHE CpEIHEro odmiero oOpa3oBaHUsl, IUIAHHUPYEMbIE pe3yJbTaThl OCBOCHUSI Kypca (PU3MKH: JMYHOCTHBIE, METalpeIMETHBIC,
mpeaMeTHBIC (Ha 6a30BOM YpOBHE).

Opranmzanust 00pa30BaTEeIbHON NEATENBHOCTH N0 ydeOHOMY mpenmery «Du3uka» OCYMIECTBISETCS C HCHONB30BAaHHEM OOOPYAOBAaHUS IIEHTpA E€CTECTBEHHO-HAYYHOH H
TEXHOJIOTUYECKOM HampaBieHHOcTeH «Touka pocTay.

®un3mka Kak Hayka o HanboJee OOIIMX 3aKOHAaX NMPHUPO/BL, BBICTYIIAs B KAYeCTBE y4eOHOTO IMPEeAMETa B IIIKOJIE, BHOCHT CYIIECTBEHHBIN BKJIA/l B CUCTEMY 3HaHHUI 00 OKpy’KaromeM
mupe. llIKonpHBIH Kype Gu3nKn — cHCTEMOOOPA3YIONMH Ul €CTeCTBEHHO-HAYYHBIX y4eOHBIX NMPEIMETOB, MOCKOIbKY (PM3MUECKHE 3aKOHBI JISKAaT B OCHOBE IPOIIECCOB M SBIICHUM,
n3ydaeMbIX XMMHUEH, Owmosormeid, ¢usmdeckoil reorpadueidl um acTpoHoMmuel. lcrmonp30BaHHEe W aKTHBHOE NpHMEHEHHE (DU3MUECKUX 3HAHUH OINpeneNnseT XapakTep W pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTHH B cepe PHEpPreTHKH, TPAHCIIOPTa, OCBOCHHS KOCMOCA, MOJIyYeHUs] HOBBIX MaTepHalIOB C 3a[JaHHBIMH CBOWCTBAMH M JPYrUX. M3yueHue (U3MKH BHOCHUT
OCHOBHOHM BKJIai B JOPMHUPOBaHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa O0ydaromuxcs, B (pOpPMHUpPOBaHHE YMEHHUIl MPUMEHSATh HAYYHBIH METOJ IO3HAHWS NPH BBINOJIHEHUH HMH
y4eOHBIX UCCIIEOBAHUN.

B ocHOBY kypca pu3HKH I yPOBHS CPEIHEro 00Iero o6pa3oBaHus MOJIOKEH PSAA UAEH, KOTOPhIE MOXHO PaCCMaTPUBATh KaK MPHUHIIUIIBI €70 MOCTPOSHHUS.

Hoes yenocmnocmu. B cOOTBETCTBHHM C HEll KypC SIBISIETCS JIOTHYECKH 3aBEPIIEHHBIM, OH COAEPIKUT MaTepuall U3 BCeX pa3zeiioB (pU3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUUECKOH,
TaK ¥ COBPEMEHHOH (PHU3HUKH.

Hoes zenepanuzayuu. B cooTBeTCTBHU ¢ HEH Marepual Kypca GU3HKH 00beIMHEH BOKPYT (PM3MUECKUX Teopuil. Bemymum B Kypce sBisiercst GopMHUpOBaHUE TPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pPHUH, BEILECTBE U IOJIE.

Hoes eymanumapusayuu. E€ peanusanns npeanosiaraeT UCIoJIb30BaHNe I'YMaHUTapHOTO MOTEHIMANa (PU3NUECKON HayKH, OCMBICICHUE CBSA3M Pa3BUTHS (QU3UKH C Pa3BUTHEM
o01ecTBa, a Tak)Ke C MUPOBO33PEHUECKHMH, HPAaBCTBEHHBIMHU M 3KOJIOTHYECKUMHE ITpo0ieMamu.

Hoes npuxnaonoii nanpaenennocmu. Kype (U3UKHM mpesrosaraeT 3HaKOMCTBO C IIMPOKAM KPYrOM TEXHMYECKHMX W TEXHOJOTMYECKHX IPUIOKEHHWH H3YYEHHBIX TCOPUH M
3aKOHOB.

Hoes sxonocuzayuu pearn3yercs: MOCPEICTBOM BBEICHHS JIEMEHTOB COJIEPKAHMS, MOCBSIMIEHHBIX 3KOJIOTHIECKUM MTPOoOJieMaM COBPEMEHHOCTH, KOTOPHIE CBA3AaHBI C PA3BHTHEM
TEXHUKH ¥ TEXHOJIOTHH, a Tak)Ke 00CyKICHUS POOIeM parliOHAIFHOTO IPUPO/IOTIOIB30BAHMUS U IKOJIOTHYECKOH 0€30TacHOCTH.

CTrep>KHEBBIMH 3JIEMEHTaMH Kypca (pU3UKH Ha YPOBHE CpPEeIHET0 00IIero 00pa3oBaHus ABISIOTCS (GU3MUECKHe TeopuH (POopMHUPOBaHHE MPEICTABICHNH O CTPYKTYpE IOCTPOCHUS
¢u3mgeckoil Teopuu, poru (HyHIAMEHTAIBHBIX 3aKOHOB WM NPHHIMUIIOB B COBPEMEHHBIX IPEACTaBICHUSIX O MPHUPOZE, TPAHUIAX MPUMEHHUMOCTH TE€OPHH, IS ONMHCAHHUS €CTECTBEHHO-
HayYHBIX SIBJICHUH U MTPOIIECCOB).



CHCTEMHO-IeITeILHOCTHBIN MOIX0/1 B Kypce (QU3MKH peai3yeTcsi MPeskK e BCEro 3a CUET OpraHu3aliy IKCIIEpUMEHTAIbHON AesTeabHOCTH 00y4aromuxcs. /st 6a30Boro ypoBHs
Kypca (pU3HMKH — 3TO UCIOJB30BAaHHE CHCTEMBI (DPOHTANBHBIX KPAaTKOBPEMEHHBIX HKCIIEPUMEHTOB U JIA0OPATOPHBIX paboT, KOTOphIE B Mporpamme no (Gu3uke oObeIHHEHBI B OOIIMHA
CIIMCOK YYCHHYSCKHX IPAKTHYSCKUX paboT. BrineneHue B ykazaHHOM IepedHe JIa0OpaTOPHBIX PabOT, MPOBONMMBIX IUISI KOHTPOJIS W OLEHKH, OCYIIECTBISETCS yYaCTHUKAMH
00pa30BaTENBFHOTO TPOoIiecca UCXOA U3 0COOEHHOCTE! INTAaHUPOBAaHU U OCHamIeHHs KabuHeTa ¢u3uku. [Ipu 3ToM obecnieunBaeTcsl OBIaieHIE O0YJIAOMIUMHUCS YMEHISIMH TIPOBOANTH
KOCBEHHbIC M3MEPEHUSI, UCCICIOBAHMUS 3aBUCUMOCTEH (DM3HUECKUX BEIIMYHMH U IOCTAHOBKY OIIBITOB IT0 IPOBEPKE NPEIOKEHHBIX THUITOTES.

bonplroe BHUMaHKe yIelseTcs PeNICHHIO pacu€THBIX M KadyeCTBEHHBIX 3a1ad. [Ipu 3ToM Iyl pacuéTHBIX 3a1a4 IPHOPUTETOM SABISIOTCS 3aladl ¢ SIBHO 3aJaHHOW (u3Hyeckon
MOJEJIBIO, NTO3BOJIIOIINE IIPUMEHSTh N3yUYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3feiia Kypca, Tak U MHTETpUPYs 3HaHUS M3 Pa3HBIX pasnenos. {1 Ka4eCTBEHHBIX 3a1a4
NPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha OOBSICHEHHE NPOTEKaHUS (U3MYECKUX SBICHUH W MPOLECCOB B OKPYXKAIOIIEH XU3HH, TpeOyromue BrIOOpa (GU3MYECKON MOIEIH Ul CHTYaluH
MPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

OCHOBHBIMU HeJISIMH U3y4eHUs (PU3UKU B 00IEM 00pa30BaHUU SIBISIFOTCS:

— ¢dopmupoBaHKe HHTEpECa U CTPEMIICHHST 00YUYAIOIIUXCS K HAYYHOMY U3YUYEHHIO PUPOJIbI, Pa3BUTHE UX HHTEIUICKTYJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

— pa3BHUTHE NPEJCTABICHUIH O HAYYHOM METO/IE MO3HaHUsI U (OpMHUPOBaHKE HCCIIEIOBATENHCKOTO OTHOIICHHS K OKPY)KAIOIIUM SIBIICHHSM;

— (opmupoBaHKe HAYYHOTO MUPOBO33PEHHS KaK pe3ysbTaTa M3yueHHs: OCHOB CTPOCHUSI MaTepuy U (pyHJaMeHTaIbHbIX 3aKOHOB (DU3UKH;

— (dopMupoBaHNe YMEHHI OOBSCHATD SBICHUS C UCTIOIb30BaHHEM (DH3MYCCKHX 3HAHUN M HAYYHBIX JIOKA3aTEJIbCTB;

— (opMHUpOBaHUE NPEACTABICHUI O POIH (PHU3UKH JJIS PAa3BUTHA IPYTHX €CTECTBCHHBIX HAYK, TEXHUKH ¥ TEXHOJIOTHH.

JocTikeHne 3THX 1eseil odecreunBaeTcs pelieHHeM CIIeIYIOIHNX 33/1a4 B IpoIecce H3y4eHUs Kypca GU3HKH HAa YPOBHE CPEIHET0 001Iero oopa3oBaHus:

— TnpHOOpeTeHNEe CHCTEMbI 3HaHUH 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX, BKIIIOYAsi MEXaHHUKY, MOJCKYJIPHYIO QU3HKY, JIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY 1 3JIEMEHTHI acTPO(HU3HKY;

— (dopMHUpOBaHNE YMEHUH NPUMEHATh TCOPETUUESCKUE 3HAHMS U OOBSCHEHUS (QU3HMYCCKUX SBJICHHH B MPHPOJE M IS NPUHATHSA HNPAKTHYECKUX PELICHHH B ITOBCCIHEBHOM
KH3HY;

— OCBOGHHE CIIOCOOOB pELICHHs pa3lM4YHBIX 3a7ad C SBHO 3aJaHHONM (hU3MUECKOH MOJEINbIo, 3a[ad, MOAPa3yMEBAIOIINX CaMOCTOSTENILHOE CO3laHue (DU3MIECKOH MOoAenu,
aJIeKBaTHOM YCJIOBUAM 3aJauy;

— TOHUMaHHe (PU3MYECKUX OCHOB M NPUHIIUIIOB JIEHCTBHS TEXHUIECKUX YCTPOHCTB M TEXHOJIOIMYECKUX IPOLIECCOB, MX BIMSHUS Ha OKPYKAIOIYIO CPENy;

— OBJIaJICHHE METOJJAMH CAMOCTOSTEIBHOTO TNIAHUPOBAHUS U MTPOBEJICHUS] (PU3MIECKUX IKCIIEPUMEHTOB, aHAIN3a ¥ MHTEPIIPETAlNU HHPOPMAIHH, OTPENEeICHHUS T0CTOBEPHOCTH
MOJIyYEHHOTO Pe3ybTaTa;

— CO3/aHHe YCIOBHIl UIsl pa3BUTHS YMEHUI POSKTHO-HUCCIIEA0BATEIBCKOM, TBOPUSCKON eI TEIBHOCTH.

Mecto yueOHOro npeamera « ®uU3uKa» B y4eOHOM IJIaHe

Ha u3yyenne ¢pusnku (0a30BBIH ypOBEHB) Ha YPOBHE CpeIHET0 00mero oopa3zoanus orsoautcs 134 waca: B 10 kmacce — 68 gacoB (2 waca B Heneno), B 11 xiracce — 66 gacos (2

gaca B HEJISIIO).



INJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATHI

OcBoenne yuebHOro mpenmera «®Pu3nka» Ha ypoBHE cpemHero oomero oOpazoBanus (0a30BBII ypOBEHB) oOeclednBaeT IOCTIDKCHHE CICAYIOINX JIMYHOCTHBIX,
METanpeIMETHBIX U IIPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

[TnarmpyeMble pe3ynbTaThl N0 ydeOHOMY mpeamery «Pu3uka» ONHUPArOTCS Ha BEAYIINE LENCBBIE YCTAaHOBKH, OTPa)KalolIWNe OCHOBHOHM, CYIIHOCTHBIM BKJAJ H3y4aeMOi
MIPOTPaMMBbI B Pa3BUTHE JIMYHOCTH 00yUaroNMXcs, HX CIOCOOHOCTEN C NCTIONIb30BaHIEM 000pynoBaHus neHTpa «Todka pocray.

JINYHOCTHBIE PE3YJIbTATBI

JInqHOCTHBIE PE3yNBTAaThl OCBOCHMS ydeOHOro mpeamera «DH3HMKa» IOJDKHBI OTPaXaTh T'OTOBHOCTh M CIIOCOOHOCTH OOYYArONIMXCSI PYKOBOJCTBOBATHCSA C(HOPMHPOBAHHON
BHYTpPEHHEH MO3UIMEH JINYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAlNH, IIO3UTUBHBIX BHYTPEHHUX YOEXKICHHUIl, COOTBETCTBYIOIINX TPAIULIHUOHHBIM LIEHHOCTSIM POCCHUICKOTO 0OIIeCcTBa,
pacuMpeHye )KU3HEHHOTO OIIBITa U OIIBITA JIEATENIbHOCTH B MIPOLIECCE peali3allii OCHOBHBIX HAIIPaBJICHUH BOCIIMTATEIBHON JIESITEIbHOCTH, B TOM YHCIIE B YaCTH:

1. I'pazknaHCcKOro BOCIIMTAHMS:

— c(hOpMHPOBaHHOCTb TPAXKNAHCKOH MO3UIMK 00Y4YAIOIIEToCcsl KaKk aKTHUBHOTO ¥ OTBETCTBEHHOTO YIEHa POCCUIICKOTO 00IIeCcTBa;

— TMPUHATUC TPAAUIITUOHHBIX O6IIIC‘~I€J'IOB€‘-IGCKI/IX TYMAaHUCTHYCCKUX U IEMOKPATHICCKUX HeHHOCTCﬁ;

— TOTOBHOCTBH BECTH COBMECTHYIO JISSITEIBHOCTh B MHTEpECaX I'PaykIaHCKOTo O0IIECTBa, y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHONM OpraHu3alyy;

— yMEHHE B3aHMOJICHCTBOBATh C CONNAIHHBIMU HHCTUTYTaMHU B COOTBETCTBUH C UX (QYHKIIMSIMH U Ha3HAUCHHEM;

— TOTOBHOCTB K TyMaHHTAapHOI 1 BOJIOHTEPCKOH NEATEIBHOCTH.

2. IIaTpMOTHYECKOT0 BOCIIMTAHMSA:

— ¢c(hOpMHPOBAHHOCTH POCCHUICKON IPaXkKIaHCKOW UIACHTUYIHOCTH, TATPHOTH3MA,;

— I[IEHHOCTHOE OTHOIMIEHHE K rOCyJapCTBEHHBIM CHMBOJIAM, JOCTHXECHHUSIM POCCUMCKUX YIEHBIX B 007IaCTH (DU3UKH U TEXHHUKH.

3. JlyX0oBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

— ¢(hOpMHPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TOBEACHHUS;

—  CIIOCOOHOCTH OLICHUBATH CUTYyAllUIO U NPUHUMATHL OCO3HAHHLIC PCHICHUSA, OPUCHTHUPYACH Ha MOPAJIbHO-HPABCTBECHHBLIC HOPMbLI U HEHHOCTHU, B TOM YHCIIC B ACATCIBHOCTU
Y4€HOT0;

— OCO3HaHHE JIMYHOTO BKJIA/Ia B TOCTPOCHHE YCTONYMBOTO OYyAyIIEro.

4. JcTeTHYECKOro BOCITUTAHMSA:

— 3CTETHYECKOE OTHOIIEHHE K MUPY, BKIIOYast 3CTETHKY HAYyIHOTO TBOPYECTBA, IIPUCYILETO (PU3NUECKOM HayKe.

S. TpyaoBOro BOCHIMTAHUA:

— HHTEpecC K pa3NuyHbIM cdepaM NpodecCHOHATbHOW AEATENHHOCTH, B TOM YHCIE CBS3aHHBIM C (DM3MKON M TEXHUKOH, yMEHHME COBEpIIaTh OCO3HaHHBIM BHIOOp Oymymien
npodeccun 1 pearn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

— TOTOBHOCTB M CHHOCOOHOCTH K 00pa30BaHHIO U CaMOOOPa30BaHMIO B 001acTH (GU3UKM HA POTSHKEHUH BCEH KHU3HU.

6. JK0JI0THYeCKOro BOCIIUTAHUS:

—  ¢(hOpMHPOBAHHOCTH KOJIOTHUECKOI KYJIbTYpPbI, OCO3HAHHUE INI00ATLHOTO XapaKTepa SKOJOTHYECKUX MPOooIIeM;

— IUIaHMPOBaHME M OCYLIECTBIICHUE ICWCTBUI B OKpYIKAIOLIeH cpeJie Ha OCHOBE 3HAHUSI LieJIei YCTOHYMBOTO Pa3BUTHSI YEJIOBEUECTBA,;

— pacmMpCHUC ONbITA ACATCIBHOCTH 9KOJIOTUYECKOI HaNpaBJICHHOCTU HA OCHOBE MMCIOIIUXCA 3HAHWUH 110 q)I/IBI/IKe.

7. LleHHOCTH HAYYHOTI'O TIO3HAHMA:

— ¢c(hOpMHPOBaHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHSI (PU3NUECKON HAYKH;

— OCO3HaHHWE [IEHHOCTH HAyYHOH NeITeIbHOCTH, TOTOBHOCTB B ITPOIIECCE U3YUEHUs! (PU3UKH OCYIIECTBIISTh MPOEKTHYIO M UCCIIEOBATEIbCKYIO A€ TEIbHOCTh HHINBHIYAIBHO U B
rpymre.

METAINPEAMETHBIE PE3YJIBTATHI
IMo3HaBaTe/bHBbIE YHUBEPCATbHbIE YUeOHbIE el CTBUS
baszoevie nozuueckue oeiicmeusn:



CaMOCTOATENBHO (POPMYJIMPOBATH U aKTyaJIM3UPOBATh NIPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OIpeNieNATh e AesITeIbHOCTH, 3a1aBaTh MapaMETPhl U KPUTEPUU UX JOCTHKEHHUS;

BBIBJIATH 3aKOHOMEPHOCTH 1 TIPOTHBOPEUHS B PACCMATPUBAEMBIX (DH3UUECCKUX SBICHUAX;

pa3pabaTbIBaTh IUTaH PELICHUS MIPOOIEMBI ¢ YIETOM aHAIN3a HMEIOIINXCS MaTEPHAIbHBIX U HEMATEPHAIIBHBIX PECYPCOB;

BHOCHTBH KOPPEKTUBBI B JESITEIILHOCTD, OIICHIUBATH COOTBETCTBHE PE3YIIbTATOB LEIISIM, OLICHUBATh PUCKH MOCIIEACTBUHN IESTEINbHOCTH;
KOOPJMHHUPOBATH U BHIMOIHITE paO0Ty B YCIOBHSAX PEAILHOTO, BUPTYAJIHbHOTO M KOMOMHNPOBAHHOTO B3aMOACHCTBNS;

pa3BUBaTh KPEaTHBHOE MBIIUICHHE TIPH PEIICHUH KH3HEHHBIX IPOOIIEM.

Bazoebie uccneoosamenvckue oeiicmeus:

BJIaCTh Hay‘lHOﬁ TepMI/IHOHOFI/Ieﬁ, KIIIOUCBBIMHU MMOHATUAMU U MCTOJaMU (1)H3H‘ICCKOI71 HayKH;
BJIaJCTh HaBBIKaMH y’-Ie6HO-PICCJ'Ie[[OBaTeJ'ILCKOI71 n HpOGKTHOﬁ JACATCIBbHOCTU B obnactu (1)I/IBI/IKI/I, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOATCJIIBHOMY HOUCKY METOJ0B

peuicHus 3aga4q (bHSquCKOFO COACPIKaHUs, MIPUMEHCHUIO PAa3JIMYHbIX METOAOB IMMO3HAHMA;

BJIaJICTh BUAAMU JACATCIbHOCTH IO MOJYYECHUIO HOBOT'O 3HAHUS, €0 MHTEPIIpECTalllU, npeo6pa3OBaH1/1}o 1 MPUMCHCHUIO B PA3JINYHBIX yqeGme CUTYyalusaX, B TOM YHUCJIC IIPpU

CO3/1aHUH YUCOHBIX TIPOCKTOB B 00JaCTH (PH3HUKHY;

BBIABJIATD ONPUINHHO-CJICACTBECHHBIC CBA3U W AKTYAJIM3UPOBATH 3a/1a4y, BbIABUTATH T'MIIOTC3Y eé peuicHuA, HaXOAUThb APTYMCHTHI UIA JOKA3aTCJIbCTBA CBOUX yTBep)KHeHHﬁ,

3aaBaThb NapaMeTpbl U KPUTCPHUU PCIICHUS;

aHAJIM3UPOBATh IIOIYYCHHBIE B XO€ PEILICHUS 3a1a4M PE3yJIbTaThl, KpUTUYECKHA OLCHUBATh UX JOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHAX;
CTaBUTbH U (HOPMYIINPOBATH COOCTBEHHBIE 33/1a4N B 00pa30BaTEIbHOM AEATEIHHOCTH, B TOM YHCIIE TIPH U3YUCHUH (H3HUKH;

JIaBaTh OIIEHKY HOBBIM CHUTYallUsIM, OLICHUBATh IIPHOOPETEHHBIHN OIIBIT;

YMETb EPEHOCUTH 3HAHHS 10 (U3NKE B MPAKTHYECKYIO 00IACTh )KU3HEESTEIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTelf;

BBIIBUTaTh HOBBIE UJIEHU, IPEJIaraTb OPUrMHAJIBHBIE ITIOAXO0/bI U PEILICHUS;

CTaBUTbH IPOOJIEMBI U 3a]]auHl, JOIYCKAIOIINE albTePHATUBHEIC PEIICHHSI.

Paboma c ungpopmayueii:

BJIAJICThL HAaBbIKaMU IOJYYCHUA I/IH(I)OpMaL[I/II/I (I)I/ISI/I‘IGCKOFO COACPIKaHUA U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATCIIbBHO OCYHICCTBIIATL IMMOUCK, aHAJIN3, CUCTEMATHU3alluI0 U

MHTEPIPETAHI0 HHPOpManny pa3IMYHbIX BUJIOB U ()OPM IPEICTABICHHS;

OLCHUBATH JOCTOBEPHOCTDH I/IH(I)OpMaLII/II/I;
HCHOJIB30BaTh CPEACTBA I/IH(l)OpMaI_II/IOHHLIX 1 KOMMYHHKAITUOHHBIX TEXHOJIOTUH B peHICHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX 3a4a4 C CO6J'IIOZ[€HI/IGM

TpeboBaHMIT SPrOHOMHKH, TEXHUKH 0€30I1aCHOCTH, THTHEHBI, PECYpcocOepeKeHNs, PAaBOBBIX U 3THYECKUX HOPM, HOPM MH(POPMAIIHOHHOH 0€301acHOCTH;

CO371aBaTh TEKCTHl (U3MUYECKOTO COJEpXKaHHA B padIMuHBIX (opmarax ¢ yd4éToM HasHa4deHUs MHGOPMAIMHM W IIEJIEBOM ayIUTOPHH, BBIOMpas ONTUMAIBHYIO (opMy

NPEACTABJICHNUA U BU3YyaJIU3alliU.
KOMMyHI/IKaTl/IBHBle YHuBEpcCajibHbIC yqeﬁm,le JeHCTBUS:

OCYILECTBIIAThH OOIIEHNE HAa yPOKaxX (GU3UKHU U BO BHEYPOUHOH JESATEIHHOCTH;

pacro3HaBaTh NPEANOCHUIKE KOHQIMKTHBIX CUTYAI[Mi U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C MCIOIb30BAHUEM S3BIKOBBIX CPENCTB;

MOHMMATh U UCIIOJIb30BATh MIPEUMYILECTBA KOMaHIHOW U HHANBUYyaIbHON paboThI;

BBIOMPATh TEMATHUKY M METOJIbI COBMECTHBIX JEHCTBHH ¢ y4ETOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH KaXk/I0T0 YjIeHa KOJUIEKTHBA;

MPUHUMATh LI€JM COBMECTHOH JEATENbHOCTH, OPIraHU30BbIBATh U KOOPAMHUPOBATH ACUCTBUS MO €€ JOCTUXKEHUIO: COCTABIATh IUIaH JeHCTBUH, paclpenenaTh POl ¢ y4ETOM

MHEHHUH y4aCTHHKOB, 00CY)XKIaTh Pe3yJIbTaThl COBMECTHOM pabOTHI;

OLICHUBATH KA4Y€CTBO CBOCTO BKJId/Jla U KAXKA0I'0 YIaCTHUKA KOMaH/Ibl B O6IIIHI7[ pe3yabTart 1o paBpa60TaHHHM KPUTCPUIM;
npeajaratb HOBBIC MMPOCKTHI, OLICHUBATh UACU C MO3UIIUN HOBU3HbI, OPUTHMHAJIBHOCTH, HpaKTquCKOﬁ 3HAYUMOCTH,
OCYHIECTBJIATH MO3UTUBHOC CTPATETUYECKOE NMMOBCACHNUE B PA3JIMYHBIX CUTYyaAlIUAX, ITPOABIATH TBOPUYECTBO U 3006pa>1<eHI/Ie, OBITh WHHUIIMATUBHBIM .



PeryasiTuBHBIC yHHBepcaabHbIe y4eOHbIE IeiicTBHSA

Camoopzanuzayusn:

— CaMOCTOSITEJIFHO OCYIIECTBIIITh II03HABATEIBHYIO AEATENHHOCTh B 001aCT! (PU3UKN M aCTPOHOMMH, BBIBIATH MPOOIEMBI, CTABUTH U (JOPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;

— CaMOCTOSITEJIFHO COCTAaBJISITh IUIAH PEIICHUS PAacUETHBIX M KaUECTBCHHBIX 3a7ad, IUIAH BBINOJHEHUS MIPAKTHYECKOH PabOTHI ¢ y4ETOM MMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANIOUYTEHUH;

— J1aBaTh OIIEHKY HOBBIM CHUTYalUsIM;

— pacmmpATh paMK{ Y4€OHOTO IPeIMETa Ha OCHOBE JINYHBIX MPEANOITECHHH;

— JIenaTh OCO3HAHHBIN BBHIOOD, apryMEHTHPOBATh €TI0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHHE;

—  OIIEHHMBATh MPUOOPETEHHBIIT OIIBIT;

— cnoco0cTBOBaThH (POPMHUPOBAHUIO U TPOSBICHHIO SPYAMLIUH B 007aCTH (DU3HUKH, IIOCTOSIHHO MOBBIILIATH CBOM 00pa30BaTeIbHBINA 1 KYJIbTYPHBIH YPOBEHb.

CamoKoHmMpPO/1b, IMOYUOHATILHBLIL UHMEIEKN:

— JlaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBHI B J€SITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB LIENAM;

— BJIaJeTh HaBbIKAMH [TO3HABATEIHLHOMN peiieKCH Kak 0CO3HAHHS COBEPIIAEMbIX JIEHCTBUI M MBICIUTEIBHBIX IIPOLIECCOB, MX PE3YJILTATOB U OCHOBAHHH;

— HCIOJIB30BaTh MPUEMBI Pe(IEKCHH AJIsl OLIEHKH CUTYaIlNH, BHIOOpA BEPHOTO PEIICHNUS;

— yMETbh OLIEHWBATh PUCKU M CBOEBPEMEHHO NMPUHUMATH PELICHHS 0 UX CHIDKCHUIO;

— TIPUHUMAaTh MOTHBBI M apTYMEHTHI IPYTUX MPH aHAIH3E PE3yIbTAaTOB JICSTEIbHOCTH;

— TpUHUMATh ce0sl, IOHNMAas CBOM HEJOCTATKH U IOCTOMHCTBA;

— TIPUHUMAaTh MOTHBBI M apTYMEHTHI IPYTUX MPH aHATH3E PE3yIbTAaTOB JICSTEIbHOCTH;

— TIpU3HABaTh CBOE MPABO U IPABO JPYTUX HA OIIHOKH.

B mpouecce HOCTHXKEHUs JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTpaMMbI MO (H3MKE Ui YPOBHS CpEIHEro OOLIero o0pa3oBaHMs y OOy4arolIMXCs COBEPIICHCTBYETCS
IMOUUOHANLHBLI UHMENIeKM, TIPEITOIIAraroi cOpMHUPOBAHHOCTb:

— CaMOCO3HaHUS, BKJIOYAMOILIET0 CIIOCOOHOCTh MOHMMAaTh CBOE SMOIMOHAJIBHOE COCTOSIHUE, BHIECTh HANpaBIICHHs Pa3BUTHUS COOCTBEHHOI AMOIMOHAIBLHOW cQepbl, OBITh
YBEpEHHBIM B cebe;

— CaMOpEryJIMpOBaHMs, BKJIIOYAIOIIETO CAaMOKOHTPOJb, YMEHHE IIPHUHHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEAEHHE, CIIOCOOHOCTh aJalTHPOBAThCI K SMOIHMOHAIHHBIM
N3MEHEHHSIM H TPOSIBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

— BHYTPEHHEH MOTHBAINH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHKEHHIO LIEJH U YCIIeXy, ONITHMHU3M, HHUIIMaTHBHOCTh, YMCHHE JIEHCTBOBATH MCXOAS M3 CBOUX BO3MOXKHOCTEH;

— OMIIaTHH, BKJIIOYAIOMIEH CIIOCOOHOCTh IIOHMMATh 3MOLMOHAILHOE COCTOSHHE JAPYTUX, YYUTHIBaTh €ro IPU OCYIIECTBICHHWHM OOIIEHHS, CIIOCOOHOCTH K COYYBCTBHIO U
COTICPEKUBAHNIO;

— COUMAJbHBIX HAaBBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BBICTPaNBATh OTHOLICHHS C JPYTHMH JIIOABMH, 3200TUTHCS, TIPOSIBIISTE HHTEPEC M pa3peliaTh KOH(IUKTHI

NPEAMETHBIE PE3YJIBTATBI

K xoHniy o6y4yenus B 10 kiacce mpeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPAXKaTh CHOPMHUPOBAHHOCTH Y 00yUJaOIUXCsl YMEHUH:

— JIEMOHCTPHPOBATh HA MPUMEPAX POJb U MECTO (HU3HKU B (HOPMHUPOBAHHHM COBPEMEHHOW HAyYHOW KapTHHBI MUpPA, B Pa3BUTHH COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B
MIPAKTUIECKON JAESITeTLHOCTH JIIO/ICH;

— YYHTHIBaTh TPAHUIBI MPUMCHEHUS M3YYCHHBIX (DU3WYECKHX MOJENCH: MaTepHalbHAas TOYKA, HHEPIMAIbHAS CHCTeMa OTCYéTa, aOCONIOTHO TBEPAOE TENO, HICATBHBIN ras,
MOJICJI CTPOCHUS Ta30B, KUIKOCTEH U TBEPABIX TEIl, TOUCHHBINA NICKTPHICCKUN 3aps]] IIPH PEIICHUH (HUINICCKUX 3329,

— pacno3HaBaTh (U3UYCCKUE SBICHUS (TPOLECCH) M OOBSACHATHP HMX HAa OCHOBE 3aKOHOB MEXAHHKH, MOJCKYJSPHO-KHHETHYECKON TEOpUU CTPOCHHUS BEIIECTBA U
ANEKTPOAMHAMUKY: PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJHMHEHHOE ABIDKEHHE, CBOOOIHOE IMAaJCHUE TEl, IBWKCHHE MO OKPY)KHOCTH, MHEPIHS, B3aumMoaeicTBue Tei, auddysus,
OpOYHOBCKOE JBIIKCHHE, CTPOCHHE JKUAKOCTEH M TBEPIBIX TEl, U3MEHEHHE 00BEMA Tell MPU HArpeBaHUU (OXJIAXKICHHH), TCINIOBOS PABHOBECHE, UCTIAPCHHE, KOH/ICHCAIINS, IIaBIICHHE,
KpUCTaIU3alusi, KUIIEHUe, BIaKHOCTh BO3/1yXa, MMOBBIIEHUE JABJICHUS ra3a NPHU €ro HarpeBaHUM B 3aKPHITOM COCYZE, CBSI3b MEXAy MapaMeTpaMH COCTOSIHHA raza B M30IMpolieccax,
ANEKTPHU3aLHs TeJl, B3aUMO/IeHICTBHE 3apSI0B;



— ONHKCHIBaTh MEXaHMYECKOE JBMIKEHHE, UCIONb3ys (pU3nuecKkue BEeJIMYMHBI: KOOpJAWHATA, IyTh, NEpEeMEIIEHHE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHila, UMIYJIbC Tea,
KWHETUYEeCKass DHEPrus, NMOTEHIMANbHAs JHEpPrHs, MexXaHudeckas pabora, MeXaHHWYecKass MOLIHOCTb; NPHU ONHCAaHWU IPABMILHO TPAKTOBATh (DM3UUECKHH CMBICI HCIOIb3YEMbBIX
BEJINYNH, UX 0003HAYCHUS U CMHUIIBI, HAXOANUTH ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3UUIECKYIO BEIMUUHY C APYTUMH BEITNIUHAMUY;

— ONHKCHIBATh M3YyYCHHBIC TEIJIOBBIC CBOWCTBA TEN M TEIJIOBBIC ABICHHS, UCIONB3YsS (U3WUECKUE BEIMUYMHBL JABICHHE ra3a, TEMIEpaTypa, CPEeIHsAs KWHETHYECKasl SHEPIus
Xa0THYECKOTO JBIKCHUSI MOJIEKYJI, CPEIHEKBAAPATHIHAS CKOPOCTh MOJIEKYJI, KOIMYECTBO TEIIOTHI, BHYTPEHHSI SHEPTHs, paboTa ra3a, ko3¢ GpUIIMEHT MO0Ie3HOTo ACHCTBHSA TETIIOBOTO
JIBUTATEIS; TIPU ONMCAHUH MIPABIIIBHO TPAKTOBATH (PU3NIECKUH CMBICI HCIONB3YEMBIX BETTHIHNH, UX 0003HAUCHHS M €AMHUIBI, HAXOANUTH ()OPMYIIBI, CBA3BIBAIOIINE JaHHYIO (PU3UUECKYIO
BEJIUYHUHY C APYTUMH BEITHYHUHAM;

— ONHKCHIBATH U3YUCHHBIEC NICKTPUUECKHUE CBOIICTBA BEIIECTBA M SIEKTPUUECKHE SBICHUA (TIPOLIECCHI), UCTIONB3YS (PU3NIECKUE BEMNUNHBI: SJIEKTP UUCCKUN 3apsii, SIEKTPHICCKOE
ToJie, HanpsDKEHHOCTh TOJIs, TTOTEHIMAl, Pa3HOCTh MOTECHIHAIOB; IIPH ONMCAHWM MPAaBWILHO TPAKTOBATh (M3MYECKUI CMBICH UCIOJIb3YEMbIX BEJIMYHH, UX 0003HAUYEHHS U €IUHUIBI;
yKa3bIBaTh (pOPMYIIbI, CBSI3bIBAIOIIME JAHHYIO (PU3NUECKYIO BETMYUHY C JPYTHMHU BEJIMUYNHAMMY;

— aHaMM3MpOBaTh (PU3MYECKUE TNPOLECCHl U SBJICHHS, WCIONB3Yys (pr3nyeckue 3aKOHbBI W NPUHIMIBL 3aKOH BcemupHoro TsroreHus, I, II m III 3akonsl Hbrorona, 3akoH
COXpaHEHMs MEXaHUYECKOM S3HEPIUH, 3aKOH COXPAHECHHUS UMITYJIbCa, IPUHIUI CYNIEPIIO3ULIAU CUJI, IPUHIUI PABHONPABUs HHEPLMAIBHBIX CUCTEM OTCUYETA, MOJIEKYJIIPHO-KUHETUYECKYIO
TEOPHIO CTPOCHUSI BEILIECTBA, [A30BbIC 3aKOHBI, CBA3b CPEeIHEW KMHETHYECKOW SHEPTHHU TEIJIOBOIO JIBMXKCHMSI MOJIEKYJ C a0COJIOTHOW TEMIIEpaTypoi, NepBbId 3aKOH TEPMOJANHAMUKH,
3aKOH COXPaHEHUS 3JIEKTPUIECCKOro 3apsiaa, 3akoH KylloHa, IpH 3TOM pa3indarh CIOBECHYIO (JOpMYIHMpPOBKY 3aKOHA, €0 MaTeMaTHYECKOE BBIPAXKEHHE W YCIOBHUS (TPaHUIBI, 00I1aCTH)
MIPUMEHUMOCTH;

— OOBSICHATH OCHOBHBIE MIPUHIUIIBI JEHCTBHS MAIINH, IPUOOPOB M TEXHUUYECKUX YCTPONCTB; Pa3INdaTh YCIOBHU NX O€30MaCHOTO HCIIOIb30BAHNUS B TIOBCETHEBHOMN JKU3HH;

— BBINOJHATH SKCIEPHMEHTHI 0 HCCIIEIOBAHMIO (DM3MUECKUX SIBICHHH M MPOLECCOB C MCIOJIB30BAHMEM INPSMBIX M KOCBCHHBIX W3MEPEHHWH, IPH 3TOM (OPMYIHPOBaTh
npoOJieMy/3a1auy 1 TUIOTE3y y4eOHOTO SKCIEPUMEHTa, COOMPATh YCTAaHOBKY U3 NMPEINIOKEHHOTO 000pyI0BaHHS, TPOBOANTH OTIBIT M ()OPMYIIUPOBATH BEIBOJBI;

— OCYIIECTBIIATH NPSAMbIE U KOCBEHHBIE M3MEPEHHSI (PU3NYECKUX BEIWYHH, IIPH 3TOM BHIOMPATh ONTHMAJBHBIA CIIOCO0 M3MEPEHHUS U MCIIOIb30BaTh M3BECTHBIE METOMABI OLICHKU
NOTPEIIHOCTEN U3MEPEHUI];

— HCCIeNOoBaTh 3aBHCUMOCTH MEXAY (DU3NUSCKHMHU BEIMUYMHAMHU C UCIIOJIb30BAHMEM NPSMBIX M3MEPEHHH, MPH 3TOM KOHCTPYHMPOBAaTh YCTAaHOBKY, (DUKCHPOBATH pE3yJIbTaThI
MOJYYSHHOH 3aBUCUMOCTH (PM3MYECKUX BEJIMYMH B BUJE TaOJIUI U rpaMKOB, JeaTh BHIBOJBI [0 PE3yJIbTaTaM HCCIIEI0BaHUS;

— colOmoaarh nmpaBuiia 0€30TaCHOTO TPyJa MU MPOBEICHUN HCCIEOBaHUN B paMKax y4eOHOIro IKCIIEPUMEHTa, Y4eOHO-HCCIIeIOBATENbCKOM U MPOCKTHON NEATeNbHOCTU C
HCTIOb30BaHUEM N3MEPUTENIBHBIX YCTPOHUCTB M J1a00paTopHOro 000py10BaHUS;

— pemars pacuéTHBIC 3aJadll C SBHO 3aJaHHOW (M3MYECKOM MOJENbI0, MCIONb3ys (U3MUECKHe 3aKOHBI M IPHUHIMIBL, Ha OCHOBE aHAJIM3a YCJIOBHS 3aladyd BBIOMPATh
(U3MYECKYI0 MOJICNb, BBIICIATh (DU3MUECKHE BEIMYMHBI M (HOPMYIIBI, HEOOXOIUMBIE Uil €€ pEIIeHHs, NPOBOJUTH PAcU€Thl M OLEHHWBATh PEATbHOCTH MOIYYCHHOTO 3HAYCHMS
(bU3MYECKOH BEITMUUHBL;

— pemath KayecTBCHHBIC 3a/laud: BBHICTPAWBATh JIOTMUECKH HENPOTHBOPEUMBYIO LENOYKY PACCYKACHHH C OMOpOH Ha M3ydCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PHU3UUECKHE
SIBIICHMS,;

— HCIIOJIB30BaTh NPH PEIICHUH y4eOHBIX 3a/1ad COBPEMEHHBbIE MH(OPMAIIOHHBIE TEXHOJOTHH JUIS MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMN U TIPEICTABICHHs yIeOHOH 1
HAY4YHO-TIOMYJIIPHON MH(OPMAIMH, TOTYYEHHOH U3 pa3IMuHbIX HCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATh MOJIydyaeMyo nHdopmanuio;

— TIPUBOJWTH NPHUMEPHI BKJIAJA POCCHHCKHX U 3apyOeXHBIX Y4YEHBIX-(DU3UKOB B Pa3BUTHE HayKH, OOBSICHEHHE MPOLIECCOB OKPYXKAMOUIETO0 MHUpPA, B Pa3BUTHE TEXHHKU U
TEXHOJIOTUH;

— HCIIONB30BATh TEOPETHUECKHE 3HAHMA MO (U3UKE B IMOBCEIHEBHOMN JKMU3HU JUI obecrieueHust Oe30MaCHOCTH NpH OOpaIleHHu: ¢ IpubOpaMu M TeX HIYECKUMH yCTPOHCTBAaMHU,
JUTS COXPAHEHHS 37I0POBbS U COOJIOIEHHUS HOPM 3KOJIOTHIECKOTO TIOBEJCHUS B OKpYXKaroIIei cpere;

— paboTarh B rpyIIie ¢ BBITOJHEHHEM Pa3IMYHBIX COLMAIbHBIX POJIeH, MIIaHUPOBaTh PabOTy IPYNIIEI, PAMOHAIBHO PACHPEeATh 003aHHOCTH M TIAaHUPOBATH JIESITEILHOCTD B
HEeCTaHJapTHBIX CUTYalUsIX, a1€KBATHO OLIEHMBATh BKJIAJ[ KaXK/10T0 U3 YYaCTHUKOB I'PYIIIIHI B PEIIEHHE paccMaTpuBaeMOil MpoOIIeMBbl.

K xoHnmy obyuenus B 11 kaacce npeMeTHbIe pe3ysIbTaThl Ha 6a30BOM yPOBHE JIOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y 00YYAIOIIMXCS] YMEHHH:
— JIeMOHCTPHPOBaTh Ha NpHMepax pojib U MecTo (HM3MKH B (POPMUPOBAHUM COBPEMEHHOW HAay4HOH KapTHHBI MHpa, B Pa3BUTUH COBPEMEHHOM TEXHMKHM M TEXHOJIOTHH, B
MIPAaKTHYECKOH AEATeIbHOCTH JIFOJIEH, IIEJIOCTHOCTD M €AMHCTBO (PU3NUECKOI KapTHHBI MUPA;



— YYUTHIBAaTh I'PAHMLBI NPUMEHECHUS W3YyYEHHBIX (U3MUECKHX MOJETCH: TOUCUHBIN AJIEKTPUYECKHN 3apsij, Jyd CBETa, TOYCYHBIH MCTOYHHMK CBETa, SIEpHAasl MOJEIb aToMa,
HYKJIOHHAsl MOJIEJIb AaTOMHOTO si7ipa MPY pelIeHuH (PU3NUECKHX 33/1aY;

— pacrno3HaBaTh ()U3MUYECKHE SBICHUS (IIPOLECCHI) U OOBACHITH NX HA OCHOBE 3aKOHOB JJIEKTPOAMHAMUKHU M KBAHTOBOW (PM3MKHU: 3IIEKTPHUECKas MPOBOIUMOCTH, TEIUIOBOE,
CBETOBOE, XMMUYECKOE, MATHUTHOE JICHCTBHS TOKA, B3aMMOACHCTBHE MAarHWUTOB, 3JIEKTPOMArHUTHAS MHIYKIUS, JEHCTBHE MarHUTHOTO IOJI HAa TMPOBOJHHUK C TOKOM M JBIDKYIIHICS
3apsi], SJIEKTPOMAarHUTHbBIE KOJICOaHUS U BOJIHBI, IPSIMOJIMHEHHOE PaclipoOCTpaHEHNE CBETA, OTPAXKCHHUE, IPEIOMIICHNE, HHTEphEpeHINS, TU(PaKIKsI U HOIIPU3ALHI CBETa, AUCTICPCUS
cBeTa, (orodnexTpuaeckuii 3hdext (poTorddexT), cBeTOBOE AaBICHNE, BOSHUKHOBEHHE IMHEWIATOTO CIIEKTPa aTOMa BOJIOPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHAS PaIHOAKTHBHOCTE;

— ONHKCHIBATh M3YYEHHBIC CBONCTBA BEHIECTBA (IJIEKTPUYECKUE, MarHUTHBIC, ONTHICCKUE, HIICKTPHUECKYIO NMPOBOAMMOCTD PA3IMYHBIX CPEX) M IEKTPOMArHUTHBIC SBICHUS
(mporiecchl), MCHONB3YsT (DU3UUECKUE BEIMUYMHBL BICKTPHUYECKUN 3apsi, CHJIa TOKAa, S3JIEKTPUYECKOE HANPSHKECHHWE, JIJIEKTPHUECKOE COINPOTHUBICHHE, PA3HOCTh ITOTCHIHAJIOB,
ANIEKTPOBIIKYILAS CHJIA, pab0Ta TOKa, MHAYKIMS MarHUTHOTO ToJisi, cuiia Amriepa, cuiia JlopeHna, HHIyKTUBHOCTh KaTYIIKH, SHEPTUS 3JIEKTPUIECKOT0 U MarHUTHOTO TOJIEH, epHoa 1
4acToTa KoyieOaHuil B KoJieOaTeIbHOM KOHTYpE, 3aps]] ¥ CHia TOKa B MPOLIECCEe FAPMOHUYECKUX AJIEKTPOMArHUTHBIX KoJe0aHui, (POKyCHOE pacCTOsHUE ¥ ONTHYECKasl CHia JIMH3bI, IPU
OIMCAaHUH TPABUIBHO TPAKTOBAaTh (PU3NYECKUI CMBICI UCIIONb3YEMbIX BEJIMYHMH, UX 0003HAYCHUS U €AMHHIBI, YKa3blBaTh ()OPMYJIbI, CBS3BIBAIOLINE JTAHHYIO (PM3MYECKYIO BEIUUUHY C
JPYTUMH BEJTMYMHAMU;

— OIIMCbIBATH U3YUCHHBIC KBAHTOBLIC ABJICHUA U MMPOUECCHI, UCIIOJIb3Ys (1)I/I3I/I‘-ICCKI/IC BCJIMYMHBL: CKOPOCTH DJICKTPOMArdHUTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTa CBETA, DOHEPIrUd U
umIyiasc (OTOHA, MEpUoJ MONypacHaga, YHEPrus CBA3M aTOMHBIX SIEp, NPU OMHCAHWM NPaBHIBHO TPAKTOBATh (PU3MYECKUH CMBICT HCHOIB3YEMBIX BEIWYHMH, UX OOO3HAYEHHS U
€IMHHILIBI, YKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEITHUNHY C IPYTUMH BEIHMYHMHAMH, BHIYUCIIATE 3HAUCHNE (PU3NIECKOI BETHIHNHBI;

— aHaAMM3HPOBaTh (PU3MYECKHE MPOLECCHl M SBICHUS, MCIONB3Ys (pU3NYecKue 3aKOHBI M NMPHHIMIBL 3aKOH OMa, 3aKOHBI MOCIEAOBATEIFHOTO M MAPALIEIBHOTO COCIMHEHUS
IIPOBOIHUKOB, 3aK0H J)xoyns—JIeHna, 3aKoH 3JIEKTPOMarHUTHON MHIYKIUH, 3aKOH IPSIMOJINHEHHOTO PAacIpPOCTPaHEHHS CBETA, 3aKOHBI OTPAXKEHHS CBETA, 3aKOHBI MIPEJIOMIICHHUS CBETa,
ypaBHeHHe DiHIITeHHA 1711 PoT03(h(EeKTa, 3aKOH COXpAaHEHHUS SHEPTUH, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXPAHEHMS 3JIEKTPUIECKOTO 3apsAaa, 3aKOH COXPaHEHHsI MacCOBOTO YHCIIA,
nocTtynatel bopa, 3aKoH pagMoOaKTHBHOTO pacmaja, NMPH 3TOM pa3jiddaTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXXGHHE WM YCJIOBHS (TPaHHUIBI, 00IacTH)
MMPUMEHUMOCTH;

— OINpCACIIATHL HANIPABJICHUC BEKTOPA MHAYKIHNHU MAarHuTHOTO ITOJIA MPOBOJHUKA C TOKOM, CHUJIBI AMnepa " CHUJIbI HopeHua;

— CTPOWTbH U OIHCHIBATh U300paKEHHE, CO3/]aBaeMOe IUIOCKHM 3epKaJIOM, TOHKOH JINH30M;

— BBINOJHATHL 3KCHEPHUMCHTBI MO HCCICAOBAHUIO (I)I/I3I/I‘ICCKI/IX SIBIICHUM U IMPOUECCOB C HUCIIOJB30BAHUEM IIPAMBIX W KOCBCHHBIX PISMepeHI/IfIZ Ipu 3TOM q)OpMyJ'II/IpOBaTI)
npoOiemMy/3a/1auy 1 TUIOTE3y yueOHOro SKCIepUMEHTa, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOT0 000pYA0BaHUS, IPOBOAUTD OIIBIT U (JOPMYJIHP OBAThH BBHIBOBI;

— OCYIIECTBIIATh NPSAMbIE M KOCBEHHbIE M3MEPEHHs (PU3NYECKUX BEIWYHH, TIPH 3TOM BBHIOMPATh ONTUMAJIBHBINA CIIOCO0 M3MEPEHUS U UCIIOIb30BaTh U3BECTHBIE METOABI OLEHKH
MOTPEIIHOCTEH U3MEPEHUIT;

— HCCIeNO0BaTh 3aBUCUMOCTH (DPM3MUECKUX BEIMYUH C HCIOJIB30BAaHUEM IPSIMBIX U3MEPEHUH: NPH 3TOM KOHCTPYHWPOBAaTh YCTAHOBKY, (PMKCHPOBAThH PE3yJbTATHI MOIYUYCHHOU
3aBUCHMOCTH (PM3MUYECKUX BEJIMUMH B BHJIE TaOIHI] M Tpa(hMKOB, JIeNIaTh BBIBOJBI 110 PE3YJIbTaTaM HUCCIIEOBaHNS;

— coOmozaarh mpaBuia 0€30IaCHOTO TpyJa NPU MPOBEIECHUH HCCIEIOBAaHMWI B paMKax y4eOHOTO SKCIIEPUMEHTa, Y4eOHO-HMCCIIe0BATENbCKOM U MPOEKTHON NEATeNbHOCTH C
UCTIONIb30BAaHMEM M3MEPHUTEIBHBIX YCTPOUCTB U 1aOOPaTOPHOTO 00OPYIOBAHHS;

— pemars pacuy€THblE 3aJaydl C SBHO 3aJaHHOW (M3MYECKOH MOJENbI0, UCIOJb3Ys (HU3MYECKHe 3aKOHbl M TPHUHLUIBI, Ha OCHOBE aHAIW3a YCIIOBMS 3aJadydl BbIOMpaTh
(bI/I?)I/I‘IeCKyIO MOACb, BBIACIATH (I)PBI/I‘-IGCKI/IC BCIIMYWHBI H (bOpMyJ'H)I, HGOGXOZ[I/IMI)IC JJIsA et peuicHusA, MpoBOJAUTH paC‘IéTLI U OILCHUBATH PCAIbHOCTH MOJYYCHHOTO 3HAYCHUA
(u3NIECKOI BETMYUHEI,

— pefmaTth Ka4€CTBCHHBIC 3aJJa4Mr: BBICTPAUBATH JIOTHUYCCKU HEIMPOTHUBOPCUMBYIO IMECTIOYKY paccymﬂem/lﬁ C OHOpOﬁ Ha HM3Y4YCHHBIC 3aKOHBI, 3AKOHOMEPHOCTU H (l)I/ISI/IquKI/Ie
SIBJICHUS;

— HCIIOJIB30BaTh NPH PEIIEHUH Y4eOHBIX 3a/1ad4 COBPEMEHHBbIE MH(OPMAIIOHHBIE TEXHOJOTHH JUIS MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAlMK 1 TP eJICTAaBIECHHs y4eOHOI 1
HaY4YHO-TIONYJIIPHON MH(OPMAIMH, OTYYEHHOH U3 Pa3INUHBIX HCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJIy4aeMyto HH(popManuio;

—  OOBSICHATH NPUHLUIIEL AEHCTBHS MAIIWH, TPUOOPOB M TEXHUYECKUX YCTPOHCTB, pa3iinyaTh yCJIOBHS UX O€30MaCHOTO MCIIOIB30BaHUs B TIOBCEHEBHOM XKHU3HHY;

— TIIPUBOJWTH NIPHMEpHI BKJIaJa POCCHHCKUX M 3apyOeXHBIX YUEHBIX-(HM3MKOB B pa3BUTHE HayKu, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIEr0 MUpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTUH;

— HCIIOJIb30BaTh TEOPETHUYECKUE 3HAHHS MO (U3MKE B MOBCEIHEBHOM JKM3HU ISl oOecrieueHust 6e30IIacHOCTH MPH OOpaleHnH ¢ MPUOOpaMH U TeX HUYECKUMH YCTPOHCTBAMH,
JUIsl COXPaHEHUs! 3I0POBBSI U COOJIIOJICHUS] HOPM DKOJIOTHUECKOT0 MOBEICHUS B OKpYKaloILIeH cpesie;



- pa60TaTI> B Irpynne € BbIIIOJHCHUCM Pa3JIMYHbIX COLHAIbHBIX ponei/i, IJIaHUPOBATb pa60Ty rpymnrIibl, palliOHAJIbHO pacIpeac/IsaTh 00S13aHHOCTH U IJIaHUPOBATH ACATCILHOCTL B
HECTAHAAPTHLIX CUTYallUAX, aACKBATHO OLUCHUBATL BKJIAJA KaXAO0I'0 U3 YUaCTHUKOB I'PYIIIbI B pEHICHUC paCCManI/IBaeMOﬁ HpO6J'IeMI>I.



COJAEPKAHUE YYEBHOT' O KYPCA
10 KJIACC

Paszpnen 1. ®u3uka U MeTOABI HAYYHOI'0 IO3HAHUS

@u3znka — HayKa o mpupozae. HayduHsie METOABI TO3HAHNS OKPY)KAIOIIETO MUpa. PoJb SKCTIEpUMEHTa U TEOPHH B MIPOLIECCE O3HAHUS MIPUPOIBL. DKCIIEPUMEHT B (hH3HKE.

MopnenmupoBanue (QU3MUECKUX SBICHHH U mporieccoB. Haywnbie rumore3pl. duimdeckne 3aKOHBI W TEOPHUH. ' paHUIBI NPHUMEHUMOCTH (M3WYECKUX 3aKOHOB. [IpmHIMI
COOTBETCTBHS.

Pous 11 MecTo Gu3MKHN B HYOpPMUPOBAHUN COBPEMEHHOW HAYYHOH KapTHHBI MUPA, B IPAKTHYECKOHN ESTEIHHOCTH JFOICH.

Jemoncmpavyuu

Amnanorossle 1 IH(POBBIE H3MEPUTENBHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATIUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe ABHkeHHe. OTHOCUTENPHOCTh MEXAaHNYECKOTO JBIKeHus. Cuctema oTcuéta. TpaekTopus.

Ilepemerienue, CKOpOCTh (CpeAHss CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MaTepHaIbHON TOUKH, UX MPOEKIUH Ha OCH CUCTeMBbI Koop TuHAT. ClIoKeHue epeMenieHuil U
CII0KEHHE CKOPOCTEN.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE IPSMOJIMHEHHOE ABIXEHHE. ['padukn 3aBUCHMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U ITEPEMELICHUS MaTepHaIbHOW TOYKH OT
BpPEMEHHU.

CBoOoaHOe nmajeHne. Y ckopeHne cBOOOTHOTO MaICHHUS.

KpuBonuneiiHoe nBHxkeHHE. JIBIKEHNE MaTEPHATBHON TOUKH MO OKPY>KHOCTH C ITOCTOSIHHOM 10 MOAYIIIO CKOPOCTBIO. YTIIOBast CKOPOCTh, JINHEWHAs cKopocTs. [lepron u yactota
oOparmmenus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHUYeCKUE yCTPONUCTBA U MPAKTUUECKOE MPUMEHEHHUE: CIUAOMETP, JBHKEHHE CHAPSAIOB, LIETHbIE U PEMEHHBIE NTEpPeIayN.

Jlemoncmpayuu

Mopens cucTeMbl 0TCUETa, WIITIOCTPAlKs KHHEMAaTHYECKUX XapaKTePUCTHUK JBH)KECHUSI.

IIpeobpa3oBanue IBIKEHUH € UCTIOIB30BaHUEM IPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3pekKeHHOM IIPOCTPAHCTRE.

Habnronenue qBmKeHuUs Te1a, OPOLISHHOTO MO YIIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHHs: CBOOOIHOTO Ta/ICHHS.

HanpasneHnue ckopoCTH Npu ABHKEHHUU 110 OKPYXKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomul

W3ydeHne HEpaBHOMEPHOT'O IBUXKEHUS € LENIBIO ONPEENIEHHsI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIICHUS MEXAY IMyTSAMH, MPOIIEHHBIMH TEIOM 3a MOCIEIOBATENIbHbIE PAaBHBIE NMPOMEXYTKH BPEMEHH IPH PAaBHOYCKOPEHHOM IBIKEHHH C HaudalbHOU
CKOpPOCTBIO, PABHOW HYIIIO.

W3ydyenue qBUKEHYS INAPUKA B BA3KOU XKUJIKOCTH.

W3y4yeHue nBmKeHUs Tella, OPOLIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutenbsHOCTH ["anunes. Ilepselii 3akon HeroToHa. MHEpLiManbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [IpuHnun cyneprnosunuu cui. Bropoi 3akon HeroToHa 111 MaTepuanbHOM Touku. Tperuit 3akoH Hel0TOHA 11T MaTepHaTbHBIX TOYEK.

3akoH BcemupHOTo TsaroteHus. Cuna TspxecTr. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokos, ckonbxeHus, kaueHus). Cwia tpenus. Cyxoe TpeHue. Cuia TpeHHsI CKOJbKEHHs M cwia TpeHust mokos. Koaduument tpenus. Cuia
COMPOTHUBJICHUS NPH ABIXKEHUH TEJa B )KUAKOCTH WM Ta3e.

[MocTynarensHOe U BpalaTelIbHOE JBHXKEHUE a0COIOTHO TBEPOTO TEJa.

MOMEHT CUIIBI OTHOCUTENBHO OCH BpaleHus. [Ineuo cunbl. Y cinoBus paBHOBECHS TBEPIOrO Tema.

Texunueckue yCTpOI\/’ICTBa " MMPAKTUYCCKOC TPUMEHCHHUEC ! ITOJUINITHUKHU, ABUKECHNUE NCKYCCTBECHHBIX CITYTHHUKOB.
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Jemoncmpayuu

SIBNeHNE UHEPLIUH.

CpaBHEHHE MacC B3aUMOICHCTBYOIIIX TEII.

Bropoii 3akoH HeroToHa.

Wsmepenue cui.

CrnoxeHne CHil.

3aBHCHMOCTB CHJIBI YIIPYTOCTH OT Je(OpMAaIIHH.

Heecomocts. Bec Tena npu yckOpeHHOM NMOABEME U TAICHUH.

CpaBHeHHUE CUII TPEHUS TOKOS, KAUEHUS U CKOJIBKECHHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tesa. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomul

W3ydenue aBKeHUs OpycKa M0 HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BOSHUKAIOIIHMX B MPYXKHHE U PE3UHOBOM 00pasiie, OT UX AehopMaiuu.

HccnenoBanue ycinoBuil paBHOBECUS TBEPAOTO Tella, UMEIOUIETO OCh BpaleHUS.

Tema 3. 3akonvt coxpanenusn ¢ mexanuke

Hmnyibpe MaTepraibHOM TOUKH (TeNa), CHCTEMbI MaTepHABFHBIX TOYeK. VIMITYyIIhC CHIIBI U M3MEHEHUE UMITYJIbCa Tella. 3aKOH COXPaHCeHUS HMITyJIbca. PeaKTHBHOE ABIDKCHHE.

Pabora cuibl. MOIIIHOCTE CHIIBL.

Kunermueckas sHeprus MaTepuaabHOH Toukn. TeopeMa 00 N3MECHEHUH KHHETUIECKON YHEPTHH.

[orennmansras sueprus. [loTeHIIMATBHAS SHEPTHA YIIPYTO AeHhOPMUPOBAHHON NPYKUHBL. [l0TeHIIMATBHAS SHEPTHA Tella BOII3H MOBEPXHOCTH 3€MITH.

[oTeHnmanbHbIC W HEMOTCHIHANBHBIE CHIBI. CBSI3b PaOOTHI HETIOTCHIIMANBHBIX CHII ¢ M3MCHEHHEM MEXaHWUYECKOW SHEPTHH CHCTEMBI TEJ. 3aKOH COXPAaHEHUS MEXaHHYECKOW
SHEPTHUH.

Yrupyrue u Heynpyrue CTOIKHOBEHHUSI.

TexHuueckue ycTpoKucTBa U MPAKTUYECKOE IPUMEHEHHE: BOAOMET, KONEP, IPYKUHHBIA IUCTOJIET, JBUXKCHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEeHUS UMITyJIbCA.

PeakTuBHOE NBIKEHHE.

[epexoxa moTeHIMATBHOM SHEPTHH B KHHETHIECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul

Wzydenne abCcOMOTHO HEYIPYTOTO yIapa ¢ MOMOIIBO IBYX OJAWHAKOBBIX HUTSHBIX MAsSTHUKOB.

HUccrenoBanue cBs3u pabOTHI CHIIBI C ©3MEHEHHEM MEXaHIMYECKOW SHEPTHH TeJia Ha IPUMEpPe PacTHKEHUS PE3UHOBOTO KTYTa.

Paspnen 3. Mosekyasipaasi puszuka v TepMOAUHAMUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUULECKOT meopuu

OCHOBHBIE ITOJIOKCHHS MOJICKYJIIPHO-KHHETUYECKOH TEOPHHU U MX OMBITHOE 000cHOBaHue. bpoyHoBckoe apkeHue. duddysusa. Xapaktep IBUKESHUS U B3aUMOJICHCTBUS YaCTHI]
BelecTBa. MoJIeTN CTPOSHUS Ta30B, KHUIKOCTEH M TBEPIBIX Tell M OOBACHEHHWE CBOWCTB BEIIECTBA HA OCHOBE JTHUX Mojelneil. Macca u pa3mepsl Moliekyn. KoindecTBO BelecTa.
[TocTtosiHHast ABOTAApPO.

TemnnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mogens uneanbHOro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOW TEOpUHU HAeaJbHOTOo ra3a. AGCOMIOTHAs TeMIepaTypa Kak Mepa CpelHeld KHHETHYEeCKOH dHEepPTHH
TEIJIOBOTrO ABMKeHUs yactull raza. llkana temnepatyp KenbBuna. ['azoBblie 3akonbl. YpaBHenue MenzeneeBa—Knaneiipona. 3akon Janbrona. M3ompouecchl B HeanbHOM Ta3e C
ITOCTOSTHHBIM KOJIMYECTBOM BellecTBa. I paduyeckoe mpeIcTaBlIeHIEe U30IPOIIECCOB: U30TEPMa, H30X0pa, H300apa.

TexHUYECKHE YCTPOWCTBA U IPAKTUUECKOE IPHUMEHEHHE: TEPMOMETp, OapoMeTp.

Jemoncmpayuu

OMBITHL, TOKA3BIBAIONINE JUCKPETHOES CTPOCHHE BEIIECTBA, (POTOrpaduu MOJIEKYII OPraHUIECKUX COCTMHCHUH.

OnsITe 10 A GY3UH KUIKOCTEH U Ta30B.
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Mopenb 6pOyHOBCKOTO JIBUYKEHHS.

Mopnens onbita IlTepHa.

OMnBITH, TOKa3BIBAIOMINE CYIIECTBOBAHNE MEKMOJIEKYISIPHOTO B3aUMOICHCTBHSL.

Moens, WILTIOCTPUPYIOIIas IPUPOAY JaBICHHUS ra3a Ha CTEHKH COCy/a.

OnBITH, WIUTIOCTPUPYIOIINE YPAaBHEHNUE COCTOSHUS WACATBHOTO ra3a, H30IPOILECCH.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabomul

OmnpeneneHne Macchl BO3AyXa B KJIACCHOW KOMHATE Ha OCHOBE U3MEpEHH 00hEMa KOMHATEI, IaBJICHUS M TEMIIEPATyphl BO3AyXa B HEH.

HccrnenoBanne 3aBUCUMOCTH MEXy TapaMEeTPaMH COCTOSHUS Pa3peXeHHOTO rasa.

Tema 2. Ocnoevt mepmoouHamuku

TepmonnHamuueckas cucteMa. BHYTpEHHss DHEprus TEpMOJMHAMUYECKOW CHCTeMBl M crocoObl e€ m3meHeHus. KommdecTBo TeruoTel M paborta. BHyTpeHHssT sHeprus
OJIHOATOMHOTO U/I€aTBHOTrO ra3a. Buisl Temnonepenayn: TEIIONPOBOIHOCTh, KOHBEKIMS, U3Ty4eHUE. Y AeIbHas TEMI0EMKOCTD BelllecTBa. KoJIMuecTBO TEMNOTHI IPH TEILIoNepeaye.

ITousarue 00 aZ[I/Ia6aTHOM rnmpouecce. HepBHﬁ 3aKOH TCPMOJNHAMUKU. HpI/IMeHeHI/Ie TNEPBOTO 3aKOHA TCPMOJAMHAMUKH K H30MPOLCCCaM. Fpa(bnqecxaﬂ HUHTEPpIIpCTAllA pa60TI>I
rasa.

BTopoii 3akoH TepMoanHaMuki. HeoOpaTUMOCTh MPOIIeCCOB B IPUPOIC.

Tenmopeie MamuHBL. [IprHIUTEI NeiicTBUSA TEIUIOBBIX MamuH. [IpeoOpa3oBaHUs SHEPTHH B TEIUIOBBHIX MamnHax. KoauuueHT noae3Horo neiicTBrs TEIUIOBON MammmHbL. [luki
Kapno 1 ero k03¢ QUIMEHT MOIEe3HOTO JeHCTBUSA. DKOJIOTHUESCKIE MPOOIEMBI TeIUIOIHEPTETHKH.

TexHUUECKHE YCTPOUCTBA U PAKTHUECKOE IPUMEHECHUE: IBUTATEIh BHYTPEHHETO CTOPaHMUs, OBITOBOM XOJOAMIBHUK, KOHIUIIHOHEP.

Lemoncmpayuu

V3MeHeHne BHYTpEHHEH YHEPTUH Tela MPH COBEPIICHUN PabOTHI: BEUICT MPOOKH M3 OYTBUIKK IO ACWCTBHEM C)KAaTOTO BO3/AyXa, HarpeBanue 3(upa B JAaTYHHOH TpyOKe mMyTEM
TpeHUs (BUICOICMOHCTPALINS).

V3MeHeHHe BHYTpEHHEH sHepIUu (TeMIepaTyphl) Teja pH TeIuonepeaaye.

OmnbIT M0 aquadaTHOMY PACHIMPEHUIO BO3AyXa (OMBIT C BO3MLYIIHBIM OTHUBOM).

Mopenu napoBoi TypOWHBI, ABUTraTelsl BHYTPEHHErO CrOpaHHs, pEaKTUBHOTO JBHUIATEs.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabomul

W3mepenue yaenbpHON TENI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewyecmea. Pazosvie nepexoont

[MapooOpazoBanne u KoHAecHcanus. VcnapeHue u kureHue. AOCONIOTHAasS W OTHOCHUTENbHAS BIIAXHOCTH BO3Ayxa. HachlmieHHBIN map. YenmpHas TeIioTa IMapooOpa3oBaHUS.
3aBHCHMOCTh TEMIIEPATYPhI KUIIEHUS OT JaBICHUS.

Teépmoe Temo. Kpucramnmueckue u amopdHbIe Teda. AHU3OTPOIMS CBOHCTB KpuCTaUIOB. JKuakwe kpucramuiel. CoBpeMeHHbIe Marepuanbl. [[maBneHHe M KpUCTaJUTA3AIUS.
VY nenpHas TemoTa miasneHus. CyOnuMaris.

YpaBHeHUE TETIOBOTO OaraHca.

TexHuueckue yCTpoOilcTBA M IPAKTUYECKOE IPUMEHEHHE: THIPOMETP M IICHUXPOMETp, KaJOpUMETp, TEXHOJOTMH TIONy4eHHS COBPEMEHHBIX MaTepHalioB, B TOM YHCIE
HaHOMAaTEPHAaJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOIiCTBa HACHIIIEHHBIX MTAPOB.

Kurnenne npy MOHIKEHHOM JTaBICHUM.

CriocoObI M3MEpPEHUsT BIKHOCTH.

HabnroneHue HarpeBaHUs U IUIABJICHUS KPUCTAJUIMYECKOTO BEIICCTBA.

JleMoHCTpaus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

N3mepeHune OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Pasnen 4. DuekTpoannammuka

Tema 1. Dnexkmpocmamuxa
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OnexTpu3anus Tel. DNeKTpUUecKuil 3apsia. J[Ba Buaa anekTpudeckux 3apsaaoB. [IpoBoAHUKNY, TUIEKTPUKU U MOTYNIPOBOJAHUKHU. 3aKOH COXPAHEHUS dIEKTPUUECKOro 3apsija.

Bsaumoneiicteue 3apsinoB. 3akoH Kymona. Todeunsll anextpuueckuil 3apsa. OnekTpudeckoe mnosie. Hampspk€HHOCTBH anmexTpuueckoro mois. IIpuHIUN cymnepno3uiuu
JNEKTPUYECKHUX ToNeH. JINHUN HAaNIPsKEHHOCTH DIIEKTPUYIECKOTO TOJIS.

Pabota cun snexrpocraTrdeckoro nomsd. [lorennnan. PazHocTs noTeHmanos. [IpoBOAHUKY U JU3NEKTPUKH B IEKTPOCTATHUECKOM IToJIe. JIu3neKTpruiecKkas NpOHUIAEMOCTb.

OnextpoémkocTs. KoHmeHCcaTOp. DIeKTpOEMKOCTD INIOCKOTO KOHAEHCATOpa. DHEPTHS 3apsHKEHHOTO KOHICHCATOPa.

TexHHYeCKHE YCTpPOMCTBA M IPAKTHUECKOE IPHUMEHEHHE: OJIICKTPOCKOI, 3JIEKTPOMETp, 3JIEKTPOCTATHUECKas 3alliTa, 3a3eMJIEHHE JJICKTPOIPHOOPOB, KOHAEHCATOD,
KOIIMPOBAJIbHBIN annapar, CTpyHHbIN IPUHTED.

Lemoncmpayuu

VY CTpOICTBO M IPUHLIUIL ACUCTBUS 3I1EKTPOMETPA.

B3auMoneiicTBue HA3IEKTPU3OBAHHBIX TEJ.

DNeKTpUIECcKOe MOJIe 3apSKEHHBIX TEl.

IIpOBOIHUKH B 3IEKTPOCTATUYECKOM IOJIE.

DnexTpocTaTHyecKast 3aluTa.

JIM3IEeKTpUKY B 3J1€KTPOCTATUYECKOM TIOJIE.

3aBHCHUMOCTB 2IEKTPOEMKOCTH ILIOCKOT0 KOHAEHCATOpa OT IUIOIIAAH IUIACTHH, PACCTOSHUS MEXYy HUMH U TUDJIEKTPUYIECKON TPOHULIAEMOCTH.

OHeprus 3aps>KeHHOr0 KOHJIEHCaTopa.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomul

H3mMepeHne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit nekmpuveckuii mox. Toxku ¢ paznuunwix cpeoax

DNEKTPUUECKUN TOK. Y CJIOBHS CYIIECTBOBAHUS AIIEKTpUUECKOro Toka. Mcrounuku Toka. Cuna Toka. IIocTOSIHHBIN TOK.

Hanpsxenune. 3akon OMa as1s y4acTka Iemu.

DJeKTpUYecKoe CONPOTUBIICHHUE. Y IeNbHOE CONPOTHRIIEHHE BemlecTBa. [locnenoBarensHoe, napanieasHOe, CMEIIaHHOE COeTMHEHUE TPOBOIHUKOB.

Pabora anekrpuyeckoro Toka. 3akon Jxoyns—JIeniia. MOIIHOCTh 3JICKTPUIECKOTO TOKA.

DNEeKTPOIBMKYINAs CHJIa ¥ BHYTPEHHEE CONPOTHBIIEHHE HCTOYHMKA TOKa. 3akoH OMa JuIsd MOJTHOH (3aMKHYTOH) anekTprudeckoil nenu. KopoTkoe 3aMbIkaHue.

DJNEeKTPOHHAs MPOBOAUMOCTE TBEPABIX METAJIOB. 3aBUCHMOCTh COIPOTUBIICHHUS METAJIOB OT TeMIiepaTypsl. CBEpXIPOBOAUMOCTS.

DNeKTpUuecKuil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX TyYKOB.

[MonxynpoBoguukn. CoOcTBEHHAs M MPUMECHAs POBOIMMOCTS TTOJTYIIPOBOAHUKOB. CBolicTBa p—n-nepexoa. I1orynpoBoqHHKOBEIE TPHOOPHI.

ONEeKTpUUECKUH TOK B paCTBOPAX H PACILUIABaX IEKTPOIUTOB. DIEKTPOIUTHYECKAS AUCCOLUALMS. DNEKTPOIH3.

DneKkTpuueckuil ToK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3psaa. Monnus. [1na3ma.

TexHn4eckue ycTpoicTBa M IPaKTHYECKOE NPHMEHEHHE: aMIepMETp, BOJBTMETpP, PEocTaT, MCTOYHUKH TOKa, JJIEKTPOHArpeBaTelbHbIE NMPHOOPHI, 3JIEKTPOOCBETHTEIBHBIE
IpuOOpPHI, TEPMOMETP CONIPOTUBIICHHSI, BAKYYMHBIH MO, TEPMHUCTOPHI U (POTOPE3UCTOPHI, TOIYTTPOBOAHUKOBEIN N0/, TaTbBAHHUKA.

Jlemoncmpayuu

W3MepeHne cuibl TOKa U HAIPSDKEHUS.

3aBHCHMOCTh CONPOTHUBIICHUS [TUIMHIPUIECKUX IPOBOJIHUKOB OT JUIMHBI, MIJIOIIAIU MTOTIEPEYHOI0 CEUSHHS U MaTeprania.

CMenraHHOe COeMHEHNE TPOBOTHIKOB.

[IpsiMmoe n3Mepenne 3IeKTPOABIDKYIIEH critbl. KopoTkoe 3aMBIKaHIE TraJbBaHIMYECKOTO 3JIEMEHTA U OIIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBHCHMOCTB CONPOTHBIICHUS METAIUIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 31EKTPOIUTOB.

HckpoBoii pa3psa U NPOBOAMMOCTE BO3yXa.

OOHOCTOPOHHSASA NPOBOJUMOCTD AHOJA.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomul

N3yueHne cMEIIaHHOTO COEIUHEHUS PE3UCTOPOB.

W3MepeHne 31eKTPOABIDKYIIEH CHITBI HICTOYHUKA TOKA U €T0 BHYTPEHHETO COIPOTHUBIICHUS.
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HaGmonenue snexrponusa.

MexnpeaMeTHbIe CBSI3H

Usydenne kypca ¢usuku 6a30Boro ypoBHs B 10 kiacce OCYIIECTBISETCS C YIETOM COIEPIKATENIBHBIX MEXKIPEIMETHBIX CBS3EH ¢ KypcaMH MaTeMaTHKH, OWOJIOTHH, XUMUH,
reorpaduy ¥ TEXHOJIOTHH.

Meowcnpeomemuvie nousimus, CBSI3aHHBIE C U3YYCHHEM METOJIOB HAYYHOTO MO3HAHMS: SBJCHHE, HAy4HBIH (akT, rumoresa, GuU3ndeckas BeJIMYNHA, 3aKOH, TEOPHs, HAOIIO IeHHE,
9KCIIEPUMEHT, MOJISTUPOBAHHE, MOAEIb, U3MEPCHHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHHUH, THHelHas QyHKuus, napabosa, rurmepbona, UX rpaguKi ¥ CBOWCTBA, TPUTOHOMETpUYECKUE (QYHKLHUH: CHHYC, KOCHHYC, TAaHI'€HC,
KOTaHT'€HC, OCHOBHOE TPHUI'OHOMETPHIECKOE TOXKAECTBO, BEKTOPHI M MX IPOSKIINH Ha OCH KOOPIHMHAT, CIIOKEHHE BEKTOPOB.

buonozusn: mMexaHnueckoe ABWKEHHE B J)KUBOW mpupone, nuddysus, ocMoc, TemI000MeH KUBBIX OpPraHW3MOB (BHUIBI TEIUIONEpeIayy, TEINIOBOE PAaBHOBECHUE), DIIEKTPUUYECKUE
SIBJICHUSI B )KUBOU MPHUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAs Macca, TEIIOBBIE CBOWCTBA TBEPBIX Tell, )KUJIKOCTEH U Ta30B, IIEKTPHUECKHE
CBOICTBA METAJUIOB, 3JIEKTPOJIUTHYECKAs! JUCCOLMALIMS, TAIbBAaHHKA.

Teoepacpus: BIaXHOCTb BO3/LyXa, BETPBL, OapOMeETp, TEPMOMETP.

Texnonozcusi: npeoOpa3oBaHue IABMKEHUH C MCIIOJIb30BAaHUEM MEXaHU3MOB, y4ET TPEHHs B TEXHHKE, IOJIIUITHUKH, MCIOJIb30BaHUE 3aKOHA COXPAHEHMS MMIIYJIbCa B TEXHHKE
(pakeTa, BOJOMET U APYTHE), IBUrAaTe]b BHYTPESHHETO CTOpPAaHUs, MapoBas TypOUHA, OBITOBOM XOJOAWIBLHUK, KOHIUIUMOHEDP, TEXHOJIOTUH IO YYSHHUSI COBPEMEHHBIX MaTEpHAajoOB, B TOM
YHCIie HAHOMATEpPHANOB, ¥ HAHOTEXHOJOTHH, 3JEKTPOCTATHYCCKas 3alluTa, 3a3eMIICHHE JJICKTPONPUOOPOB, KCEPOKC, CTPYHHBIA NPUHTEp, JJICKTPOHAIpEeBaTelbHbIC HPHOOPHI,
3NIEKTPOOCBETHUTEIEHBIC IPHOOPHI, FabBaHUKA.

11 KJIACC

Paspea 4. DuekTpoannammuka

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUA

ITocTossHHBIE MarHuThl. B3auMopelcTBHE NOCTOSHHBIX MarHuToB. MarHuTHOoe mnoisie. Bekrop MarHuTHOM uHAyKuuu. [IpuHIuMnN cynepno3suuuy MarHUTHBIX mHoJsied. JlnHuum
MarHuTHON uHAyKuuu. KapTuHa TUHUA MarHUTHOM HHAYKIUH MTOJIS TIOCTOSHHBIX MarHUTOB.

MarHuTHOE 1OJjie MPOBOJHMKA ¢ TOKOM. KapTHHa NUHMHA MHIYKIMHM MAarHUTHOTO TOJS JUIMHHOTO IPSMOTO MPOBOJHHMKA M 3aMKHYTOTO KOJBIIEBOTO IPOBOJHHKA, KaTYIIKH C
TokoM. OmbIT Dpcrena. BzanmosaeiicTBre NpOBOHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJb U HallpaBICHHUE.

Cuna Jlopenna, e€ Moayinb 1 HanpaBiieHHe. J{BIKeHHE 3apsHKEHHOH 9acTHIBI B OAHOPOAHOM MarHUTHOM noste. Pabota cuel Jlopenna.

SIBnenue anekTpoMarHUTHON MHAYKIUH. [I0TOK BEKTOpa MarHUTHOW MHAYKIMH. DIEKTPOABIIKYIIAS CHUIa MHAYKIMH. 3aKOH IEKTPOMArHUTHOM nH nykiuu Papanes.

Buxpesoe anextprdeckoe mnose. JIEKTPOABIKYIIAS CUJIA MHIYKIUU B IIPOBOJHUKE, IBUKYILEMCS IOCTYNATENBHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuino Jlenua.

NHayKkTHBHOCTB. SIBIEHHE CAMOMHIYKIMHU. DIEKTPOABIKYIIAs CHJIA CAMOMHIYKIIUU.

DHeprust MarHUTHOTO TOJIA KaTYIIKH C TOKOM.

DIeKTPOMAarHUTHOE TIOJIE.

TexHuueckue yCTpoWcTBa U IPAKTUUECKOE IPUMEHEHHE: TIOCTOSHHBIC MATHUTHI, JIEKTPOMArHUTBI, 3JIEKTPOIBUTATEIb, YCKOPUTEIH 3JI€MEHTAPHBIX YaCTHUII, MHy KIMOHHAS TeYb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MAarHUTHBIM TIOJIEM.

JIMHMM MHIYKIMK MarHUTHOTO MOJIS.

B3auMonelicTBue AByX NIPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HetictBue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHue 2NeKTpOMarHUTHON MHAYKIUH.

IIpaBuno JleHua.
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3aBUCUMOCTB JEKTPOABIKYILEH CUIBI MHAYKIUU OT CKOPOCTH U3MEHEHUSI MATHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUH.

Yuenuueckuii sxcnepumenm, rabopamophsie pabomol

W3ydeHne MarHUTHOTO TOJISI KATYIIKH C TOKOM.

Hccnenosanne AelCTBUS MOCTOSIHHOTO MATHATA HA PAMKY C TOKOM.

Hccnenosanue SBIEHUA dIEKTPOMArHUTHON MHIYKIIHAH.

Pa3nea 5. Kosie0aHus ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHKbIE KOJIEOAHUA

KonebarenbHast cucrema. CBOOOAHBIE MexaHM4YecKue KonebaHus. ['apmMoHudeckue konebanus. Ilepwon, yactora, ammiuTtyaa U (asa konebanuii. [IpyKMHHBIH MasTHHK.
MaremaTiyeckuii MasTHUK. Y paBHEHUE TApMOHNYECKHX KosieOanuid. [IpeBpalienie sHepruy npu rapMOHUYECKUX KOJIeOaH HsX.

KoneGatenbHblit KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUsS B HJCalbHOM KOJIeOATEIbHOM KOHTYpe. AHAJOTHS MEXIYy MEXaHWYEeCKUMU M 3JIEKTPOMarHUTHBIMU
konebanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUH B HJICaIbHOM K0Je0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3atyxaromux Kojaebanusx. BeiHyKaeHHbIE MexaHnuecke Kojebanus. Pezonanc. BolHykaeHHbIE DJIeKTPOMarHUTHEIE KoJieOaHusI.

IlepemenssIit Tok. CHHYCOMIaNbHBIA IEPEMEHHBIH TOK. MOIIHOCTh IEPEMEHHOT0 TOKa. AMIITUTYIHOE U e iCTBYIOIIee 3HAUCHUE CUIIBI TOKA M HAIp SHKEHUSL.

Tpanchopmarop. IIpousBoacTso, mepenadya ¥ HOTPEOICHHE 3JICKTPUIECKOW SHEPTUH. DKOJOTMYECKHE PUCKH NMPHU MPOM3BOACTBE 3IEKTPO’HEprur. KylbTypa HMCIOIb30BaHMS
JNEKTPO’HEPTUH B MOBCEJHEBHOM HKU3HHU.

TexHU4YeCKkue yCTpOUCTBA U MPAKTUUECKOE MPUMEHEHHUE: IEKTPUIECKUN 3BOHOK, TEHEPATOP IEPEMEHHOI0 TOKa, TMHUU IEKTponepeaay.

Lemoncmpayuu

HccnenoBanne nmapaMeTpoB KoneOaTeIbHOW CHCTEMBI (TIPY KUHHBIA MIIH MaTeMaTHIECKUH MasTHUK).

Habnronenue 3atyxaromux KoixeOaHui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJIEOaHHH.

Habnronenue pe3onanca.

CB0OOJHBIE AIIEKTPOMAarHUTHBIE KOJIeOaHMsI.

OcumiorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HAIIPSDKEHHUS! OT BPEMEHH) IS AJIEKTPOMArHUTHBIX KOJIeOaHHH.

Pe3oHaHc nipy nocnen0BaTENbHOM COEIMHEHUH PE3UCTOPA, KATYLIKU MHAYKTUBHOCTH U KOHJIEHCATOPA.

Mojens TMHUH 3JIEKTPOIepeIadH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomol

HccnenoBanne 3aBUCUMOCTH NTEPHOA MAJIBIX KOJI€OaHUH Ipy3a Ha HUTH OT JUIMHBI HUTH U Macchl Ipy3a.

HccnenoBanne nepeMEHHOro TOKa B IEMH U3 MOCIEJ0BATENIEHO COEMHEHHBIX KOHIEHCATOPA, KATYIIKU 1 PE3UCTOpA.

Tema 2. Mexanuuecxkue u 31eKmMpoMazZHunHble 60AHbl

MexaHuuecKHe BOJIHBI, yclIoBUs pacnpocTpaneHus. [lepruoa. CkopocTs pacripocTpaHeHUs U JUIMHA BOJIHBL. [lomepednsle n npopoiabHbIe BOHBL. W HTepheperuus n qudpaxons
MEXaHUYECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTs 3ByKa. Bricora Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHEI. Y CIIOBUS M3ITyYeHHS JIEKTPOMArHUTHEIX BoJH. B3anMHuas opuenTtanus Bektopos E, B, V B anexTpomarautHoH BosHe. CBOICTBA 3JIEKTPOMAarHUTHBIX
BOJIH: OTPa)XCHUE, IPETIOMIICHNUE, MOJIApH3amus, nudpaxius, narepdepernus. CKopocTh 3EeKTPOMAarHUTHBIX BOJIH.

[Ikana smeKTpOMarHUTHBIX BOJH. [IpruMeHeHne 3JIeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHUMIBI paguocBsI3u U TeneBUACHU. Paguonokanust.

ONEeKTPOMArHUTHOE 3arpsi3HEHHUE OKPYIKAIOIIEH CPEeabl.

TexHuueckue ycTpoHCTBa M MNPaKTHUYECKOE MPHMEHEHME: MY3bIKalIbHBIE HHCTPYMEHTBI, YIbTPa3ByKOBass IAMArHOCTUKA B TEXHMKE M MEIUIIMHE, pajap, PagHONpUEMHHK,
TEJNEeBHU30D, aHTeHHA, TenedoH, CBYU-meys.

Jemoncmpayuu

OO0pazoBaHue 1 pacrpoCTpaHEHUE MONIEPEUHBIX U ITPOIOIBHBIX BOJH.

Komnebmomnieecs Te10 Kak HICTOYHUK 3BYKa.
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HaGmonenue otpakeHust U MPEIOMIICHNS! MEXaHMYECKUX BOJIH.

HaGmonenue unrepdepernnu u qudpakuuy MexaHHIeCKuX BOJH.

3BYKOBO# pe30HaHC.

Habnrogenue cBs3u TPOMKOCTH 3BYKa M BEICOTHI TOHA C aMIUTUTYAOM W 9acTOTON KOJIeOaHMiA.

HccnenoBanne cBOWCTB 3IEKTPOMATHUTHBIX BOJIH: OTPa)KEHHE, TPEIOMIICHUE, TIONSpU3ais, TUPpaKIys, HHTEp HEepeHINSL.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonuHeiiHOE pacipocTpaHeHHE CBETa B OJHOPOIHOM cpene. JIyd cBera. TodeuHbl HCTOYHUK CBETA.

OtpaxkeHne cBera. 3aKOHBI OTpaskeHHs cBeTa. IlocTpoeHne m300pakeHn B INIOCKOM 3epKale.

[Ipenomienue cBera. 3aKOHBI IMPENIOMIICHUS cBeTa. AOCONIOTHBIM TOKa3aTenb npenomieHus. [losHoe BHyTpeHHee oTpakeHue. [IpemenbHBIH yroj IOJHOTO BHYTPEHHETO
OTpa’KEHUS.

Jucnepcus cBera. CloHBIH cocTaB 6enoro cera. L{er.

CoOwuparomiyie 1 paccenBarolue JUH3bL. ToHKas JinH3a. POKyCHOE PACCTOSIHUE M ONTHYECKas CHJla TOHKOH JHH3bI. [locTpoenue n3o0paxeHnid B COOMPArONINX U PACCEUBAIOLINX
JmH3ax. GopMylla TOHKOMU JIMH3BL. Y BEJIMUEHUE, JaBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonHoBast ontuka. HTepdepennns cera. KorepeHTHbIC NCTOUYHUKH. Y CIOBUS HaOMIOCHUS MAaKCUMyMOB U MHHHMYMOB B MHTEP()EpEHINOHHON KapTHHE OT ABYX CHH(A3HBIX
KOTEPEHTHBIX HCTOYHHUKOB.

Judpaxnus ceeta. JJudpaxunonnas pemérka. Y ciroBue HAOIIOICHNS INIAaBHBIX MAKCUMYMOB IIPH HaJeHUH MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIHOHHYIO PEIIETKY.

[Monspuzamust ceera.

TexHnYecKHe yCcTpOWCTBAa M NMPAKTUYECKOE IIPUMEHEHHE: OYKH, JIyma, (oToammapaT, NPOCKIHOHHBIHA ammapaT, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, AU(PAKIHOHHAS
peméTka, MOSIPOUI.

Jemoncmpayuu

[IpsiMosMHElHOE pacpocTpaHeHne, OTpaKeHHE U npesioMiieHne ceera. OnTuueckue IpruoopslI.

ITomHOE BHYTpeHHEe oTpakeHHe. Moenb CBETOBOA.

HccrnenoBanue CBOMCTB M300pakeHUil B THH3AX.

Mopnenu MUKPOCKOIIa, TEIECKOIIA.

Habnronenue nHTEpdEpEHITNN CBETA.

Habnronenue mudpakunu cera.

Habmonenue aucnepcuu cBeTa.

[Momygenne criekTpa ¢ IIOMOIIBIO TPU3MBI.

[Moxyuenne criekTpa ¢ TOMOIIBIO TU(PPAKINOHHON PEIIETKH.

HaGmonenue nonspusanuy csera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

W3MepeHne noka3aTess MPeIOMICHHS CTEKIIA.

HccrnenoBanue CBOWCTB M300pakeHUil B THMH3AX.

HaGumronenue nucnepcun cBeTa.

Pa3gen 6. OcHOBBI ciel{MAIBLHON TEOPHUU OTHOCHTEIBHOCTH

Fpal-mum MPUMEHUMOCTHU KJIaCCUYCCKOM MEXaHHKH. HOCTyHaTLI CHeHHaHBHOﬁ TCOPUU OTHOCHUTCIIBHOCTU: WHBAPUAHTHOCTH MOJYJIA CKOPOCTU CBE€TA B BAKYYMC, IPHUHIIUIT
OTHOCHUTEJIBHOCTY DHHIITENHA.

OTHOCUTENBHOCTH OJJTHOBPEMEHHOCTH. 3aMeUIEHUE BPEMEHU U COKPAILEHUE JUINHBI.

DHeprus ¥ UMITYJIbC PEJIITUBUCTCKOM YaCTHIIBI.

CB$I3b MacCBI € DHEPTHEH U UMITYJIbCOM PEJIATHBUCTCKOM YaCTUIIBI. DHEPTHUs TTOKOSI.

Pazpnen 7. KBanToBasi pusznka

Tema 1. Dnemenmaul K6AHMOGOU ORMUKU
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aroMma

®otonsl. opmyna [Inanka cBs3u sneprun GoToHa C €ro YacToTOH. JHEPTUs U UMITYJILC (POTOHA.

OtkpsiTre 1 uccaenosanue Goroaddexra. OmpiTol A. I'. Croneroa. 3akonsl poroadpdexra. YpaBHenue DitHmreiina 11 pororddekra. «KpacHas rpanunay» dporosddexra.
Jlaenenne ceeta. OnbiThl I1. H. JIeOenena.

XHUMHYECKOE IENCTBUE CBETA.

TexHUYECKHE yCTPOHWCTBA M MPAKTHIECKOE IPUMEHEHHUE: (POTOINEMEHT, ()OTONATINK, COTHETHAs OaTapesi, CBETOIUO.

Lemoncmpayuu

®oT0o3¢PeKT HAa YCTAHOBKE C IMHKOBOH IJIACTHHOM.

HccrnenoBanne 3aKOHOB BHEITHETO (poTOA(dEKTa.

Cseronuof.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopaa no paccesHuto o -yactun. [lnanerapuas monens aroma. [Toctynatel bopa. M3nydenue u normnormieHre (GOTOHOB MPU HEpPexoie
C OJIHOT'O YPOBHsI HEpI'HH Ha Npyroi. Buabl cnekrpoB. CrieKTp ypoBHEi SHEpriun aToMa BOAOpPOIa.

BomnHoBble cBolicTBa yactull. Bonnsl ne bpoiisa. KopmyckyaspHO-BOIHOBOM Tyaiu3M.

CHOHTaHHOE W BBIHYKJCHHOE H3ITy4YCHHE.

TexHUYeCKHE yCTPOWCTBA M MPAKTHIECKOE NPUMEHEHNE: CIIEKTPAIbHBIN aHAN3 (CIIEKTPOCKO), JTa3ep, KBAHTOBBIH KOMITBIOTED.

Lemoncmpayuu

Mogpens omsita Pesepdopaa.

OmnpeneneHne UIMHBI BOJIHBI Ja3epa.

HaOmonenue nuHeHYaThIX CIIEKTPOB N3ITydCHHS.

Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamopnuie padomvi

HabnrogeHue TUHEHYATOTO CIICKTPA.

Tema 3. Amomnoe aopo

DKCHEepUMEHTHI, J0Ka3bIBAIOIIME CIIOKHOCTh CcTpoeHust siapa. OTkpbiTHe pamuoakTuBHOCTH. OnbiThl Pesepdopaa mo omnpeneneHuio cocTaBa pajMOaKTHBHOTO HW3JIyYESHHSI.

CBolicTBa am,(ba-, 6€Ta-, raMMa-u3jay4cHus. Bmusane PaArOaKTUBHOCTH HA )KUBBIC OPraHNU3MBI.

OTKpEITHE IPOTOHA U HeliTpoHa. HykimoHHas Monens siapa ['eizenOepra—Banenko. 3apsn sapa. MaccoBoe 9ucio sapa. M30Tomsl.
Anba-pacniaz. DIeKTpOHHBIA M HO3UTPOHHBIN OeTa-pacnas. ['amma-u3nydenue. 3aKoH paMOaKTHBHOTO pacna/ia.

DHeprus cBA3M HyKJIOHOB B siipe. SnepHble cuibl. Jledext Maccol sapa.

SAnepuble peakuuu. JleneHue U CUHTES sIEP.

Snepusiit peaktop. TepmosaepHsiii cunTes. IIpoOieMbl 1 IEPCHEKTUBHI SIEPHOI SHEPTreTHKN. DKOJIOTHYECKNE aCTIeKTHI SIEPHON SHEPTETHKH.
DneMeHTapHbIe YacTHILBL. OTKPHITHE TO3UTPOHA.

MeTonpl HaOIIOACHUS M PETUCTPAIMU 3JIEMEHTapHBIX YacTHII.

OyHIaMeHTaJ bHbIE B3aUMOJICUCTBHS. EAMHCTBO (DM3MUYECKOl KapTHHBI MHpAa.

TexHuueckue yCTpOUCTBa U MPAaKTHUECKOE IPUMEHEHNE: T03UMETp, KaMepa BuiibcoHa, syiepHbIi peakTop, aToMHasi OoM0a.
Jlemoncmpayuu

Cu€TunK HOHU3UPYIOIUX YaCTHII.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomul

HccnenoBanue TpekoB yacTHIl (110 TOTOBBIM (poTorpadusim).

Pa3gen 8. DiieMeHTBI aCTPOHOMMH M ACTPOPU3NKH

Oransl pa3BUTUs acTpoHoMuH. [IprukiIanHOE 1 MUPOBO33pPEHUYECKOE 3HAUCHUE ACTPOHOMUM.

Bupn 3Bé3nnoro HeOa. Co3Be3nus, spKue 3BE3/IbI, INIAHETH, UX BHJIMMOE JABHKEHHE.

ConHevHas cucTema.
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Connue. ConHeuHast akTUBHOCTb. McTounuk sHepruu ConHia U 3BE3A. 3BE3JbI, UX OCHOBHBIE XapaKTEPUCTHKH. J[MarpaMma «CHEKTpalbHbIM KIacc — CBETUMOCTBY. 3BE3MBI
IJIaBHOM MOCJEI0BATENbHOCTU. 3aBUCHMOCTh «Macca — CBETHMMOCTb» AN 3BE3] TJIaBHOM NOCIENOBaTENbHOCTU. BHyTpeHHee cTpoeHue 3BE3n. CoBpeMEHHbIE NPENCTAaBICHHUS O
MIPOMCXOKACHUHN 1 3Boory CoJHIA 1 3BE3/. DTaImbl KU3HU 3BE3I.

Mueunsrii [Tyte — Hama ["anmakruka. [Tomoxxenne u nmwxenne Coxana B ['amakruke. Tumsl ramaktuk. PagunoramakTiky u kBazapsl. UEpHbIE IBIPHI B AIpax rajJakTHK.

Bcenennas. Pacmmpernne Beenennoit. 3akon Xa00ma. Paz6eranne ranaktuk. Teopus bonpmmoro B3peiBa. PennkroBoe m3iryaeHue.

MacmrabHast cTpykTypa Beenennoii. Meraranakruka.

Hepeménasie mpo0IeMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

HaGmonenust HeBOOPYKEHHBIM TIJIa30M C MCIOJIb30BAaHUEM KOMITBIOTEPHBIX HPHIOKEHHUH IS ONpe/IeeH s MOJIOKEHUSI HeOECHbIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausa CeBepHOTo MOTyLIapus U ApKUe 3BE3/bL.

HaGmonenus B Teneckomn Jlynsl, minanet, Mieunoro [Tyru.

O0o0maroniee NOBTOpeHne

Ponb Gu3MKM M acTPOHOMHHM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COIMAJbHOW M ITHYECKOH cdepax NesTeNIbHOCTH 4YeJIOBeKa, pojb M MeCTO (PU3MKM U acCTPOHOMHHU B
COBpPEMEHHOW Hay4yHOIl KapTHHE MHpa, pojb (HU3NUECKON Teopuu B (JOPMHUPOBAHUU IMpEICTaBIeHUH O (U3NUECKON KapTHHE MHUpa, MECTO (U3MYECKOW KapTHHBI MHpa B OOLIEM DIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTaBICHUI O IPUPOJIE.

MexnpeamMeTHble CBA3U

N3zyyenne kypca ¢usukm 6a30Boro ypoBHs B 11 Kiacce OCYHIECTBIISICTCS C Yy4ETOM COJEpPIKAaTEIbHBIX MEXIPEAMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OMOJIOTHMH, XHMHH,
reorpaMu ¥ TEXHOJIOTHH.

Medicnpeomemuvie nousmus, CBI3aHHBIE ¢ U3YYEHHEM METOJIOB HAyYHOTO MO3HAHWS: ABICHUE, HAyYHBIH (akT, TUIIOTE3a, (pru3ndecKkas BEJIMUMHA, 3aKOH, TEOPHs, HaOIIOACHME,
JKCHEPUMEHT, MOAETHPOBAHUE, MOJIENb, H3MEPEHNUE.

Mamemamuxa: penieHre CUCTEMbI yPaBHEHUH, TPUTOHOMETpUUECKHE (QYHKIIMU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKIECCTBO, BEKTOPHI M UX
MPOEKLIMK Ha OCH KOOPJIMHAT, CII0KEHHUE BEKTOPOB, POU3BOIHBIE HJIEMEHTAPHBIX (PYHKIWI, TPU3HAKK TTO00HS TPEYTOJILHUKOB, ONIpeAeIeHUEe MIIOIaAN IIIOCKUX Guryp u oobéma Tei.

buonoeus: anexTpuueckue SBICHUSA B XKHUBON MpHUpOE, KojeOaTeabHbIe IBUKEHUS B KUBOM MPUPOJE, ONTHUECKUE SIBICHHS B KUBOW MPHUpOJE, NEHCTBHE pagHalliy Ha )KUBbIC
OpTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPHCTAJIIMUECKasi CTPYKTypa TBEPABIX TN, MEXaHU3MBI 00pa30BaHUSA KPUCTAIUIMYECKOHN PEIIETKH, CHEKTPAIBbHBIN aHAIN3.

T'eocpaghus: MarHUTHBIE TIOJIIOCAa 3€MIIH, 3aJI€)KW MAarHUTHBIX PYA, POTOCHEMKA 3eMHOM MOBEPXHOCTH, TIPEICKa3aHNE 3eMIICTPSICEHHH.

Texnonozcus: TUHAN IIEKTPOIIEpeiad, TeHepaTop MepeMEHHOr0 TOKa, 3JIEKTPOJBUraTeNb, HHIYKIHOHHAS I1eYb, Pajap, paJuoNpHEMHHK, TEICBU30p, aHTeHHa, TenedoH, CBY-
TIeYb, NPOEKIMOHHBIN anmapar, BOJIOKOHHAs! OIITHKA, COJTHEYHast Oarapest.
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TEMATHYECKOE IINTAHUPOBAHUE

IlesneBble OPHEHTHPHI Pe3yAbTATOB BocnuTanusa Ha ypoBHe COO:

Hanpagaenus
eneBble OpMEHTHPBHI
BOCIIMTAHUSA
1. I'paxnancko- 1.1. 3narommii ¥ TOOSIINI CBOIO MaJyIO pOAMHY, CBOH Kpail, UMeromuii mpenctaBieHne o Poanne - Poccnn, ee TeppuTOpHH, pacIIoNoKeHIH;
NaTPUOTHUECKOE 1.2. Co3zHaromuii IprUHAISKHOCT K CBOEMY HapOay U K OOIIHOCTH IrpaxxaaH Poccum, IposIBIAIOMHAN YBaXXCHHE K CBOEMY U IPYTUM HapOIaM;
BOCIIMTAHUE 1.3. TloHnmarommuii CBOI0 CONPUIACTHOCTH K IPOIIIOMY, HACTOSIIEMY U OyayIieMy poIHOro Kpas, cBoeit Pomuasr - Poccun, Poccuniickoro rocymapcTsa;
1.4. TloHnmarommii 3HaYEHUE TPa’KAAHCKUX CHUMBOJIOB (TOCYJapCTBEHHAs! CUMBOJIMKA Poccu, CBOETO PernoHa), Mpa3fHUKOB, MECT TIOYUTAHUS TEPOEB U
3alUTHUKOB OTedecTBa, MPOSBIAIONINI K HUM YBa)KEHUE;
1.5. Vmeronmii nepBoHavyaabHbIE MPEJCTABICHHS O IPaBax U OTBETCTBEHHOCTH YeJIOBEKa B OOIECTBE, TPAYKAAHCKHUX MPaBax M 00sM3aHHOCTSIX;
1.6. IlpuHuMaromuii yyactue B )KM3HH Kjacca, 001ieo0pa3oBaTesbHOI OpraHu3aliy, B JOCTYIIHOW TI0 BO3PAcTy COLMAIbHO 3HAYMMOMN e TEIbHOCTH.
2. JlyxoBHO- 2.1. VYBaxarwmui 1yXOBHO-HPaBCTBEHHYIO KYJIBTYpY CBOEH CEMBbH, CBOET0 Hapoa, CEMEHHbIE IIEHHOCTH C YYeTOM HAaIlMOHAIBHON, PETUTHO3HOM
HpaBCTBECHHOC MPUHAATICIKHOCTHU,
BOCIIUTaHUE 2.2. Co3Harouuil IeHHOCTh KaXKI0¥ YeI0BEUECKOM KU3HHU, MPU3HAIOIINN UHAUBUIYATbHOCTh U JOCTOMHCTBO KaXKJJOTO YEJIOBEKA;

2.3. JloOposkenaTenbHbIi, IPOSBISIOUINI CONEpEeKUBAHUE, TOTOBHOCTh OKa3bIBATh TIOMOIIIb, BEIPAYKAIONINI HETIPUITHE TOBEACHUS, TPUUHUHSIONIETO
(hu3HIecKuil 1 MOPATBHBIA BpE]] IPYTHUM JIFOISIM, YBaXKAIOIIHAH CTAPIIIX;

2.4. YMewomui OLleHUBATh MOCTYIKU C MO3ULMH UX COOTBETCTBHSI HDABCTBEHHBIM HOpPMaM, OCO3HAIOLIUI OTBETCTBEHHOCTh 32 CBOM MOCTYIIKH.

2.5. Bmaperommii mpeACTaBICHUASIMEI O MHOTOOOpa3UH SI36IKOBOTO M KYJIBTYPHOTO IIPOCTpaHCcTBa Poccuu, nMeromuii mepBoHaYaIbHBIC HABBIKH OOIICHUS C
JIIOJBbMU Pa3HbIX HAPOJOB, BEPOUCIIOBEIAHMM.

2.6. CozHaronuii HpaBCTBECHHYIO M 3CTETHYECKYIO IEHHOCTb JINTEPATYPBl, POJHOTO SI3bIKA, PYCCKOTO SI3BIKA, MPOSIBILSIFONINN HHTEPEC K YTCHUIO.
3. DOcrernueckoe 3.1. CrocoOHBII BOCIPHHIMATh U YyBCTBOBATh IIPEKPACHOE B OBITY, PUPOJIE, HCKYCCTBE, TBOPUECTBE JTIOCH;
BOCIIMTAHUE 3.2. TlposBistOLIMIi HHTEPEC U YBAXKEHUE K OTE€YECTBEHHONW U MUPOBOM Xy10’KECTBEHHOM KYJIBTYPE;
3.3. IlposBisoniuil cTpeMIeHHe K CaMOBBIPAXEHUIO B PAa3HBIX BHJaX XY/I0KECTBEHHOH JesITeIbHOCTH, HCKYCCTBE.
4. Q@uzuueckoe 4.1. BepexHO OTHOCSIIUICS K (U3NIECKOMY 370POBBIO, COOJIIOIAOIIII OCHOBHBIC ITPAaBHJIA 3[0POBOr0O M OE30MACHOTO [T ceOst U IpYTUX Jrojaei oopasa

BOCIIUTaHUE, JKU3HU, B TOM YHclie B MHPOPMAITMOHHOU cpejie;
¢dopmupoBanue KynbTypsl | 4.2. Biaseromuii OCHOBHBIMH HaBbIKAMH JINYHOM U OOILIECTBEHHON MMI'MEHbI, 0€3011aCHOTO MOBEJICHUS B OBITY, IIPUPOJIE, OOLIECTBE;
310pOBBS U 4.3. OpHeHTHPOBaHHBIN Ha PU3NYECKOE PA3BUTHE C YIETOM BO3MOXKHOCTEH 3710pOBbS, 3aHATHS (U3KYJIBTYPOH U CIOPTOM;
HMOIMOHAIBEHOTO 4.4. Co3zHaromuii ¥ MPUHUMAIOIIKN CBOIO TOJIOBYIO IPHHAMIEKHOCTh, COOTBETCTBYIOIINE €i NCUX0(HU3UIeCcKHe U MOBEIEeHYECKNE OCOOCHHOCTH C YUeTOM
Gnaronoyuust BO3pacTa.
5. TpynoBoe 5.1. CoszHaromuii IeHHOCTh TPYJa B KHU3HH YeJIOBEKa, CEMbH, OOIIECTBA;
BOCIIMTaHHE 5.2. TlposBisiomuii yBaxXeHHE K TPYIY, JIOIIM Tpy/a, OepeXHOe OTHOIICHNE K pe3yJibTaTaM Tpy/a, OTBETCTBEHHOE MOTPEOIICHHE;
5.3. TposBusromuii HTEpPEC K Pa3HBIM MPOGECCHIM;
5.4. Y9acTBYIOIIM B pa3nu4HBIX BUIAX JOCTYITHOTO 110 BO3PACTy TPY/Ja, TPYAOBOH AESITEILHOCTH.
6. Dxonornueckoe 6.1. IloHumaromuil HEHHOCTh NPUPOJIBL, 3aBUCUMOCTD KU3HU JIFOJEH OT MPUPOABI, BIUSHUE JIIOJEH HA IPUPOTY, OKPYKAIOIIYIO CPELY;
BOCIIUTaHHE 6.2. IlposBistomuii 110008k 1 Oepex)HOE OTHOIICHHE K ITPUPOJIE, HETIPHUATHE ACHCTBUM, IPHHOCSIIMX BPE MPUPOIE, 0COOCHHO )XKUBBIM CYLIECTBAM;
6.3. BelIpaxaroouuii TOTOBHOCTb B CBOEH AEATEAbHOCTH NPUAEPKUBATHCS IKOJIOTUUECKUX HOPM.
7. lleHHOCTH HAy4YHOTO 7.1. BvIpaxaromuii mo3HaBaTeIbHbIE HHTEPECH, AKTUBHOCTb, JTI0003HATEIEHOCTD U CAMOCTOSITEJIFHOCT B TO3HAHUH, HHTEPEC U YBaKEHUE K HAYYHBIM

IO3HAaHUA

3HaHUSIM, HayKeE;
7.2. Obnamaronuii IepBOHAYAILHBIMH MTPEICTABICHUSIMHU O IPUPOJHBIX M CONMAIBHBIX 00BEKTaX, MHOT00Opa3uy 00BEKTOB U SBICHUN NPUPOIBI, CBAZH
KUBOW U HE)XKMBOU IIPUPOJIb], O HAYKE, HAYYHOM 3HaHUU;

7.3. Vmeromuii mepBoHaYaIbHBIE HABBIKM HAOIIONEHHH, CHCTEMAaTH3allNN I OCMBICIICHHS OTIBITAa B €CTECTBEHHO-HAYYHON M T'yMaHHTapHOM 001acTsaX
3HaHMSL.
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KoauuecTBo IlesneBbIe
Ne aKaJeMHYeCKHX 4acoB, Hcnoab3yemble 3J1eKTPOHHBbIE Y4eOHO- OpPHUEHTHPBI
n/n Hepeuens Tem, NIANMPYEMBIX 7151 0CBOCHHS 00y HAIOMUMHCS OTBOIUMbIX HA OCBOEHHE METOAMYECKUX MATEePHAJbI pe3yabTaToB
KayK10# TeMbI BOCIIUTAHUSA
10 KJIACC
1. Pa3gen 1: ®u3uka u MeToAbI HAYYHOI0 MO3HAHUS 2 Bbubnunoreka [IOK https://m.edsoo.ru/7f41bf72 54,71,7.2,7.3
1.1. | ®u3muKa U METOBI HAYIHOTO ITO3HAHUS 2 Bbubnunoreka [IOK https://m.edsoo.ru/7f41bf72 54,71,7.2,7.3
2. Paszgen 2: MexaHuka 18
2.1. | Kuaemarnka 5 Bbubnunoreka [IOK https://m.edsoo.ru/7f41bf72 54,71,72,7.3
2.2. | JluHamuka 7 Bbubnunoreka [IOK https://m.edsoo.ru/7f41bf72 54,71,7.2,7.3
2.3. | 3aKOHBI COXpaHEHHUS B MEXaHUKE 6 Bbubnuoreka [IOK https://m.edsoo.ru/7f41bf72 54,71,7.2,7.3
3. Pa3gen 3: Mouieky/sipaas ¢u3HKa 0 TEPMOANHAMHUKA 24
3.1. | OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON TEOPUH 9 bubanoreka [TOK https://m.edsoo.ru/7f41bf72 54,71,7.2,7.3
3.2. | OCHOBHI TEPMOJMHAMUKH 10 bubanoreka [TOK https://m.edsoo.ru/7f41bf72 54,71,7.2,7.3
3.3. | ArperaTHble cOCTOsIHUS BemiecTBa. Da3oBble NEPEXOBI 5 bubanoreka [TOK https://m.edsoo.ru/7f41bf72 54,7.1,72,7.3
4. Pa3gen 4: DiaekTpoaAnHAMHUKA 24
4.1 DIeKTpoCTaTHKA 10 bubanoreka [TOK https://m.edsoo.ru/7f41bf72 54,71,7.2,7.3
4.2 ITocTOsIHHBIN 3neKTprdecKui TOK. TOKM B pa3IM4HbIX Cpeax 14 bubanoreka [TOK https://m.edsoo.ru/7f41bf72 54,7.1,72,7.3
Hroro 68
11 KJIACC
1. Pa3gen 1: DiaekTpoanHAMHUKA 11
1.1 MarauTtHoe nose. JeKTPOMAarHuTHAs MHAYKLIHS 11 bubanorexa [{TOK https://m.edsoo.ru/7f41¢97¢c 54,71,7.2,7.3
2. Pasgen 2: Kojie0anus 1 BOJIHBI 24
2.1 MexaHIYeCKUE U JICKTPOMArHUTHBIE KOJICOaHMs 9 bubanorexa [{OK https://m.edsoo.ru/7f41c97¢ 54,71,72,7.3
2.2 MexaHuYeCcKue U 3JIEKTPOMArHUTHBIE BOJHbI 5 bubanorexa [{OK https://m.edsoo.ru/7f41c97¢ 54,71,7.2,7.3
2.3 Ornruka 10 bubanorexa [{OK https://m.edsoo.ru/7f41c97c 54,71,7.2,7.3
3. Pa3gen 3: OcHOBBI CHENNAJIBLHON TEOPUH OTHOCHTEJILHOCTH 4
3.1 OCHOBBI ClIEUAJIBHON TEOPUH OTHOCUTEJILHOCTH 4 bubanorexa [{OK https://m.edsoo.ru/7f41¢97¢ 54,71,7.2,7.3
4. Pa3ngen 4: KBanToBas ¢usnka 15
4.1 JJIEMEHTHI KBAHTOBOM ONTUKU 6 bubanorexa [{OK https://m.edsoo.ru/7f41¢97¢ 54,71,7.2,7.3
4.2 CrpoeHue aToma 4 bubanorexa [{OK https://m.edsoo.ru/7f41¢c97c 54,71,7.2,7.3
4.3 ATOMHOE 1p0 5 bubarorexa [{OK https://m.edsoo.ru/7f41c97¢c 54,71,7.2,7.3
S. Pa3gen S: DjieMeHTBI ACTPOHOMHUH M ACTPOPHU3NKH 7
5.1 DJIEMEHTBI aCTPOHOMHUU ¥ aCTPOPH3UKU 7 bubmmorexa [HOK https://m.edsoo.ru/7f41c97¢ 54,7.1,7.2,7.3
6. Pasnen 6: O0o01aloniee NOBTOpPeHUe 5
6.1 0O6o0marolee MOBTOPEHUE 5 bubmmorexa [HOK https://m.edsoo.ru/7f41c97¢ 54,7.1,72,7.3
Hroro 66 yacon
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IHOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
Y4yeHU4eCKHUil IKCIIEPUMEHT, J1a0opaTOpHbIe padoThI
Ne M JeMOHCTpaIuM (C HCIMOJb30BaHHEM 000 OBaHMS
Tema ypoka Copep:xanue paumH ( . pyA .
n/n LEHTPA eCTeCTBEHHO-HAYYHOH U TeXHOJIOrH4YecKoii

HanpasJieHHocTel «Touka pocray)

Pa3gen 1. ®u3nka u eé poJib B MO3HAHUH OKPYIK

alonero Mmupa (2 yaca)

1.

®uznka — Hayka o npupoje. Hayunsie
METO/IbI TIO3HAHUS OKPYKAFOLIETO MHPA

®duszuka — Hayka o npupoze. Hayunsle MeTo1bl MO3HAHUS
OKpy>Karoniero mupa. Ponb skcriepuMeHTa U TEOPHUHU B IIPOLIECCE
MIO3HAHMS IPUPOABL. DKCIEPUMEHT B (hu3uke. MoaennpoBaHue
¢u3nIeckux BICHAN U mporieccoB. Haydansie rumotessl. dusndeckne
3aKOHBI ¥ TeOpUH. ['paHuUIIBI MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB.
IIpuHIMI COOTBETCTBUS.

Ponb n Mecto u3uku B popMUpOBaHUH
COBPEMEHHOM Hay4YHOH KapTHHbI MHUpPA, B
NPaKTHYECKOW JESTEIbHOCTH JIOJeH

Posnb 1 MecTo uzuku B hOpMUPOBAHNH COBPEMEHHON HAyYHOM
KapTUHBI MUpa, B IPAKTUYECKON JIESTEIbHOCTH JIIOJCH.

AHaorossle u IUPPOBHIE
U3MEpUTEIBHbIE TIPHOOPHI,
KOMIBIOTEPHBIC NaTIUKH.

Pasnen 2. Mexanuka (18 yacoB)

Tema 1. Kunemamuka (5 uacos)

MexaHuueckoe JABUXCHUC. OTHOCHUTEILHOCTh MEXaHHUECKOTO

nerxeHus. Cuctema otcué€ra. TpaekTopusl.
[epememienne, CKOpOCTh (CpeqHsISI CKOPOCTh, MTHOBEHHAsI CKOPOCTD)

1 YCKOPCHHUC MaTCpHaJ’ILHOfI TOYKH, UX NTPOCKIHHU HA OCU CUCTCMbI
KOOpAUHAT. CrnoxxeHue HCpeMeH.[eHI/Iﬁ " CJIOXXCHHUC CKOpOCTeﬁ.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE NPSMOIMHEHHOE JIBIKCHHE.
I'padmkn 3aBHCMMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHNUS, ITyTH U

3. MexaHn4ecKoe ABUKEHUC

4. PaBHOMEpHOE NPSMOJIMHENTHOE
JIBHKCHIE

5. PaBHOyCKOpEHHOE MPSIMOJIMHEHOE
JIBHDKEHHE

6. CBobonHOE maieHue. Y CKOpeHHe
CBOOOJIHOIO IMaICHHS

7.

KpusomnuneitHoe npmxenue. [|Bimkenue
MaTepHUaIbHOU TOUKHU 10 OKPY’KHOCTH

NepeMeILEeHUs] MaTepUaIbHON TOUKM OT BPEMEHH.

CBoOoHOE maieHe. Y CKOPEHHE CBOOOIHOTO MaCHUs.
KpuBonuneiinoe nmxenue. [[BmkeHrne MaTepuaabHOW TOUKH 1O
OKPYKHOCTHU C IIOCTOSIHHOM I10 MOAYJIIO CKOPOCTBIO. YTII0Bast
CKOPOCTb, TUHEWHas ckopocTh. [lepron u gactora oOpareHus.
LleHTpOCTpEMUTETHHOE YCKOPEHHE.

TexHuueckue yCTpoUCTBa U MPAaKTHUECKOE IPUMEHEHHE: CIIUOMETP,
JBUKEHHE CHAPSI/IOB, LITIHbIE U PEMEHHBIE MepeAayu.

Yuenuueckui
IKcnepumennt,
aadpopamopmuvie padomaul
N3y4yenne HepaBHOMEPHOTO
JIBIDKCHUS C TIETIBIO
oTIpeZieTIeHUsI MTHOBEHHOM
CKOPOCTH.

Uccnenosanune
COOTHOIIIEHHS MEXTY
MyTAMH, IPOHIEHHBIMU
TEJIOM 3a
MOCJIeI0BAaTENbHBIE PABHBIC
MIPOMEXYTKH BpEMEHH MpH
PaBHOYCKOPEHHOM
JIBIDKCHNH ¢ HAYaJIbHOU
CKOPOCTBIO, PaBHOW HYIIIO.
W3yuenne nBmxeHust
HIapHuKa B BA3KON
JKUJIKOCTH.

W3yuenne nBixeHus Tena,

Hemoncmpayuu

Mopenb CuCTEMBI OTCUETA,
WILTIOCTPAITHS
KHHEMAaTHISCKUX
XapaKTePUCTHK JIBIKCHISL.
[IpeobOpazoBanue
IBUKEHUH C
HCTIOJIb30BaHUEM MPOCTHIX
MEXaHH3MOB.

ITanenue ten B BO3nyXxe U B
Pa3peKCHHOM
MIPOCTPAHCTRBE.
HabGmonenue naBr>keHHS
Tena, OpOIIEeHHOT0 O
YTIIOM K TOPU3OHTY U
TOPH30HTAIBHO.
W3mepeHne yckopeHHS
CBOOOTHOTO MACHHUS.
Hanpasnenue ckopoctu
IIPH JIBIKCHHU TI0

OpomeHHOTO OKPY>KHOCTH.
TOPU30HTAIIBHO.
Tema 2. lunamuxa (7 uacos)
8. IIpunuun otHocuTenbHOCTH [ anues. ITpunuun otHocutenbHOcTH ["anuies. [lepBoiii 3akoH HeloToHA. Yuenuueckui Hemoncmpayuu
MHeprmanbHbIe CHCTEMBI OTCUETA. WHepmanbHble CHCTEMBI OTCUETA. IKcnepumenm, SIBIeHVEe MHEPIINH.
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ITepsbiii 3axkoH HeroToHa Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoii 3akox Jnabopamopuvie pabomul CpaBHeHue Macc

9. Macca tena. Cuna. ITpuniun Herorona nns marepuansHoi Touku. Tperuil 3akod HeroToHa aiis W3ydyenue nBUKCHUS B3aUMOJECHCTBYIOIIUX TEIL.
Cylepno3uuuy cui. Bropoi 3akoH MaTepUaIbHbIX TOYEK. Opycka 1o HaKJIOHHOM Bropoii 3akon HeroToHa.
HeroToHa 11 MaTepuaIbHOM TOUKH 3akoH BceMupHoro TsaroteHus. Cuna sbkectu. IlepBast kocMudeckas IJIOCKOCTH. W3mepenue cui.

10. Tpetnit 3axon HeroToHa asist CKOpOCTB. Hccnenosanue CI10KeHNE CUIL.
MaTepUAIbHBIX TOYEK Cuna ympyroctu. 3akos ['yka. Bec Temna. 3aBUCHMOCTH CHIT 3aBUCUMOCTD CHITBI

11. 3akoH BceMUpHOro Tsarotenus. Cuna Tpenne. Bunsl Tperns (1OKos, CKOIBXEHU, KaueHus1). Cuiia TpeHHs. YIPYTOCTH, BO3HUKAIOIUX | YHPYTOCTH OT Je(OopManum.
TSHKECTH. HepBa;[ KOCMHUYECKasi CKOPOCTh CYXOB TpEHHUE. Cuia TPEHUS CKOJIBXKCHUA U CHUJIa TPEHUS TTIOKOS. B IIPYKUHE U PE3UHOBOM Hesecomocts. Bec Tena

12. Cua ynpyrocrn. 3akoH I'yka. Bec Tena Koaddrmument tperus. Cuia cOMpOTUBICHUS NIPH JBIDKEHUH Tella B obpaste, oT ux IIPH YCKOPEHHOM HOIbEME

13. Cuna tpenust. Kod(uimenT TpeHms. AKUJIKOCTU HJIH rase. nedopmanum. U TIaJICHUU.

CHITa CONPOTHBIICHUS IPU IBIKCHAN [MocTynarensHoe U BpamaTelbHOE BIKEHHE a0COIIOTHO TBEPAOTO HccnenoBanue ycioBuit CpaBHEHUE CUJ TPEHUS
TeNa B KUIKOCTH MIIH ras3e Tena. paBHOBeCHsI TBEPJOTO TeNa, | MOKOs, KaUeHUs U

14. T ——— MoMeHT cuIbl OTHOCHTENIBHO OCH BPaIIEHHA. ITnego cuiel. Ycmosus HMEIOILETO OCh BPAILEHHS. | CKOJBKCHHMS.

" paBHOBeCHs TBEPJIOTO Tela. YcnoBus paBHOBECHS
ABHKEHNE a0COMOTHO TBEPIIOTO Tea. TexHuyeckne ycTpocTBa U NPAKTUUECKOE IPUMEHEHHUE: TBEpIOro tena. Buasl
Moment CHH]’I"_HHer CHJIBL. YCIIOBHA MOIIINITHUKH, ABHKEHHE UCKYCCTBEHHBIX CITyTHHKOB. paBHOBECHS.
paBHOBecHs TBEPJIOTO Tea

Tema 3. 3axonst coxpanenus ¢ mexanuke (6 uacos)

15. HNMnynbe MaTepuanbHONU TOUKH, Nmmynsc MaTepralibHOM TOUKH (Tea), CHCTEMBI MaTepHATbHBIX Yuenuueckuii Hemoncmpayuu
CHCTEMBI MaTepHAaIbHBIX TOYEK. To4ueK. VIMITyIIbC CHIIBI M U3MEHEHHE UMITYJIbCA TENA. 3aKOH IKcnepumenm, 3aKOH COXpaHEHUs
MNmnynbe cuibl. 3aKOH COXpaHEHUs COXpaHEHMs UMIyNbca. PeakTUBHOE ABHKECHHUE. Jnadopamopnsie padomaul HMILYJIbCA.
umnynbca. PeakTuBHOE ABHKEHHE Pa6ota crnbl. MOIHOCTE CHITBIL. N3y4yenune abcomroTHO PeakTuBHOE IBMXKEHUE.

16. PaboTa 1 MOIIHOCTH CHIIBIL. KuneTtnueckas sHeprus MaTepuaibHOi Touku. Teopema 00 U3MCHEHUH | HEYIPYroro ymapa ¢ [lepexon noTeHuMaIbHOM
Kunetnueckas sHeprust MaTepHaIbHON KMHETUYECKOM SHEPIuu. MTOMOIIBIO IBYX 9HEPTUU B KHHETHYECKYIO U
Touku. Teopema 00 U3MEHEHUH ITorenuunansHas aueprus. [loTeHuanbHas 3HEPTUs YIIPYTro OJMHAKOBBIX HUTSHBIX obpaTHo.

KHHETHYECKOIf SHeprun nepopMupoBaHHON NpyXUHEL. [loTeHIManbpHas 3HEPrus Texa BOINU3N MAasiTHUKOB.

17. TlorenunanbHas 3HEprus. MTOBEPXHOCTH 3EMIIH. Hccnenosanue cBsi3u
[oTeHIManbHAS SHEPTUS YIIPYTO INoTeHuanbpHbple 1 HENOTEHIUANBHBIE CUIIBI. CBsI3b PabOThI paboTHI CUIIBI €
Je(OpMHUPOBAHHON MPY>KHUHBI. HEMOTEHLUAIBHBIX CUJ C U3MEHEHUEM MEXaHUYECKOH SHEprun HU3MEHEHUEM
TMoTeHuuanbpHas SHEPTUS TeJa BOIU3H CUCTEMBI TeJl. 3aKOH COXPAaHEHHS MEXaHUYECKOH YHEPTUU. MEXaHUYECKOH dHEPTUU
TOBEPXHOCTH 3eMJTH VYnpyrue v Heynpyrue CTOJIKHOBEHHUSI. TeNa Ha IpUMepe

18. [oTeHIMATIbHBIE ¥ HEMTOTEHIIHATBHbIC TexHuueckue yCTpoUCTBa U MPAKTUUECKOE NPUMEHEHHUE: BOJIOMET, pacTsKEHUsI PE3HHOBOTO
CHUJIBI. CBfISB pa60TH HEIIOTEHIIMAJIbHBIX KOHép, pr)KI/IHHHﬁ ITMCTOJICT, IBUKCHUEC paKeT. )KFyTa.

CHJI C I3MEHEHHEM MEXaHUYECKOH
SHEPrUU CUCTEMBI Tell. 3aKOH
COXpaHEHUs] MEXaHUYECKOM SHepruu

19. JlabopatopHast padoTa «VccnenoBanue
CBSI3M PabOTHI CHIIBI C U3MEHEHHEM
MeXaHUYeCKOW PHEPTUH Tea Ha
pHUMepe PaCTSHKEHHS PE3SHHOBOTO
KTyTa»

20. KonTtponsnas pabora «Knnemaruka.

JnHamuka. 3aKOHBI COXpaHEHHS B
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| MCXaHHUKE»

Pa3gen 3. MoJiexyisipHas ¢pu3uKa 4 TepMOAUHAMHUKA (24 yaca)

Tema 1. Ocnosbl MONEKYAAPHO-KUHEemuueckoii meopuu (9 uacos)

21. OcCHOBHBIE TIOJIOXKEHUST MOJICKYJISIPHO- OCHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU U UX Yuenuueckui Hemoncmpayuu
KHHETHYeCcKOoi Teopuu. bpoyHoBckoe ombITHOE 000CHOBaHKE. bpoyHoBckoe nBmxkenue. duddysus. IKCnepumMeHm, OIBITHI, TOKA3bIBAIOLINE
nemwkenue. uddysus XapakTtep IBIKEHUS U B3aUMOJICHCTBUS YacTUll BemiecTBa. Mojenu nadopamopuvie padomuol JIUCKPETHOE CTPOCHHE

22. Xapakrep JBHKEHHS U B3AUMOJECHCTBUS | CTPOSHUS Ta30B, KUAKOCTEH U TBEPABIX T U 00bSCHEHUE CBOICTB OmnpeneneHne Macchl BelIecTBa, hotorpadun
YyacTHILl BewecTBa. Mozaenu cTpoeHus BELLECTBA HA OCHOBE 3THX Mojeneil. Macca u pa3Mepsl MOJIEKYIIL. BO3/lyXa B KJIAaCCHOU MOJIEKYJ OPraHU4ECKUX
ra3oB, )KUIKOCTEH U TBEPIBIX Tel Komnuectso Bemectsa. [locrostHaast ABoraznpo. KOMHATe Ha OCHOBE COCIUHCHUM.

23. Macca monekyi. Konmaectso Bemectsa. | Temnosoe paHoBecue. Temneparypa u €€ u3mepenue. llkama n3MepeHuit oopéma OmnpITE TI0 UG QYy3UH
INocrosiHaas ABorampo temneparyp Lleascus. KOMHATBI, JaBJICHUS U JKUJKOCTEN U Ta30B.

24. Temnnosoe pasHOBecue. TemmnepaTypa 1 Mopens uneansHOro ra3a. OCHOBHOE ypaBHEHHE MOJICKYJIISPHO- TEeMIIEpaTyphl BO3AyXa B Mopens OpOyHOBCKOTO
eé H3MEPEHHE. Ikana TEMIIEPATYP KHHETUYECKOM TCOPUU UACATIBHOTO I'a3a. AoGcoiroTHas TeMIIE€parypa HEH. JBUXKCHMUA.

Lenbcus Kak Mepa CpeiHel KHHETUYECKOW SHEPTUH TEIUIOBOTO JBUKEHUS Uccnenosanue Mopens onbita llTepHa.

25. WneanbHsiii Tas B MKT. OcHOBHOE yactuil ra3a. [lIkana temneparyp KensBuna. ['a30Bbie 3aK0OHBI. 3aBUCUMOCTHU MEXIY OnBITHI, TOKAa3bIBAIOIINE
ypasrenne MKT VYpasuenune MengaeneeBa—Kianeiipona. 3akon JlanpToHa. rnapaMeTpaMu COCTOSIHUS CYIIECTBOBaHHUE

26. AGCOITIOTHAS TeMIIEpaTypa Kak Mepa H3omporieccsl B uealbHOM raze ¢ MOCTOSTHHBIM KOJIMYECTBOM pa3peKeHHOTO Ta3a. MEXMOJIEKYJIIPHOTO
cpe/iHell KHHETHYECKO SHEPTHr Beniectra. ['paduueckoe mpeacTaBiICHUE H30MPOIIECCOB: U30TepMa, B3aUMO/ICHCTBUSI.
JBIDKEHUS MOJIEKYJI. Y paBHEHUE H30X0pa, n300apa. Mozens,
Menzeneesa-Kianeiipona Texuuueckue ycTpoucTBa U MPAKTUIECKOE IPUMEHEHHE: TEPMOMETP, WUTIOCTPUPYIOIIAs

27. 3axoH JlanbToHa. I'a30BbIe 3aKOHBI Gapomerp. HpUPONY NaBICHUA ra3a Ha

28. JTaGoparopuas pabora «HccnenoBanue CTCHKH COCyna.
3aBUCHMOCTH MEXKIY apaMeTpaMu OnbIThL, HILTIOCTPUPYIOTIHE
COCTOSIHUSL Pa3PEKEHHOTO Ta3ay YPaBHEHUE COCTOAHNA

29. M3omnpouecchl B HAEAIBHOM Ia3e U ux MACAIIBHOTO T43d,

H30MPOIECCHI.
rpadudeckoe MpeacTaBIcHIe

Tema 2. Ocnosvt mepmoounamuxu (10 uacoes)

30. Buytpennss sHeprus TepMmoanHamuyeckas cucremMa. BHyTpeHHsIs sHeprus Yuenuueckui Hemoncmpayuu
TEPMOJIMHAMUYECKOU CUCTEMBI U TEPMOJMHAMUYECKON CUCTEMBI U CIOcO0bI e€ n3menenus. KonnuectBo | axcnepumenm, W3MeHeHue BHyTpeHHEN
crocoOsbI €€ n3meHeHus. Komuaectso TEMIOTHl U paboTa. BHYTpeHHSsI SHEPTHUS OJTHOATOMHOTO UJI€ATHHOTO nadopamopuvie padbomul SHEPTUH TeJa Mpu
TEIUTOTHI U paboTa. BHYyTpeHHsIs 3Heprus | ra3a. Buapl Teronepenadn: TeIIonpoOBOHOCTh, KOHBEKIHS, W3mepenue ynenbHoi COBEpIICHUH PaOOTHI:
OJIHOATOMHOTO MJI€aJIbHOTO Ta3a u3NyyeHue. Y ienbHas TemI0EMKOCTh BemlecTBa. KonnuecTBo TEIOTH | TEIIOEMKOCTH. BBUIET MMPOOKH U3 OYTHUIKH

31. Bunel rennonepenauun IIpH TEIUIONEepeaaye. I0J] ICUCTBUEM CKATOTO

32. VienbHast TEMI0EMKOCTh BEILIECTBA. [Monsarue 06 agunadatHoM mporiecce. [IepBrIil 3aKOH TEPMOJMHAMUKH. BO3JlyXa, HarpeBaHue
KonuuecTBo TEMIOTH PH [IpumeHeHue nNepBOro 3aK0OHa TEPMOJUHAMUKH K U30MPOLIECCAM. a¢upa B TaTYHHOH TpyOKe
Teronepeaaye. AnnabaTHbIH IPoIece I'paduueckas uHTEpIpETaIMs PabOTHI Ta3a. MyTEM TPEHUS

33. IlepBblii 3aKOH TEPMOJMHAMHUKHI U €TI0 BTopoii 3akoH TepMoanHaMuku. HeoOpaTHMOCTh TPOIIECCOB B (BUI€OIEMOHCTpAIINSA).
NPUMEHEHHE K U30IPOIeccaM MpUpPOJIE. M3MeHeHne BHYTpeHHEN

34. Heo6paTHMOCTh IIPOIIECCOB B MPHPOIE. TemnnoBble MamuHBL. [[pUHIINTIBL EHCTBUS TETUTOBBIX MAIIHH. SHEPTUH (TEMIIEPATYPHI)
BTOpoii 3aKOH TEpPMOIMHAMUKH [IpeoOpa3oBanms SHEPTUHN B TETUIOBBIX MamnHaX. KoadduimenT TeJa MpH Teruionepeaaye.

35. Hpuammn geitcrsust u KITJT TeruoBoit 10JIE3HOTO AeicTBUA TeroBoi MamuHel. [ukn KapHo u ero OmnsIT 0 aguabaTHOMY
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MalIiHbI

36. Mukn Kapnao u ero KITJ{

37. Okonoruyeckue mpoodiaemMsl
TEIJIOIHEPTETUKU

38. O6o6maronuii ypok «MouieKyJsipHas
¢usrka. OCHOBBI TEPMOIUHAMHUKI

39. KonrponbsHas pabota 1o teme

«MonexynsapHas Gu3uka. OCHOBEI
TEPMOIMHAMHUKH

K03(h(PUIMEHT T0JIE3HOTO JEHCTBHS. DKOJIOTHUECKHE TIPOOIIEMBI
TEIUIO3HEPTeTUKH.

TexHuueckue yCTpoUCTBa U IMPAaKTHUECKOE MPUMEHEHHUE: IBUraTeNb
BHYTPEHHETO CrOpaHHsl, OBITOBON XOJIOANIBHUK, KOHIUIIHOHED.

pacLIMpeHHIo BO3IyXa
(OTBIT C BO3/YLIHBIM
OTHHBOM).

Mopenu mapoBoit TypOHHBL,
JBHTaTENs BHYTPEHHETO
CTOpaHHMs, PEaKTUBHOT'O
JIBHTATEIISL.

Tema 3. Azpecamnsvie cocmoanusa seujecmea. Dazosvie nepexoowt (5 uacos)

40.

[MapooOpazoBanne
Wcnapenue u kunexnue

KOHACHCAITHUA.

41.

AOcomoTHas u OTHOCHUTCJIbHAA
BJIQJKHOCTH BO3JyXa. HacpimeHnnsnit nap

42.

Teépnoe Tteno. Kpucramimueckue u
amop(HbIe Tena. AHHU30TPONHUS CBOMCTB
KpucTamioB.  JKuWaxue — KpHCTauIBL
CoBpeMeHHbIE MaTepHaJIbI

43.

IInaBnenue u KpUCTaJIIN3aLUsl.
VYaenbHas TeIoTa IIJIaBJICHUS.
CyOnumarius

44,

YpaBHEHHE TEIUIOBOro OanaHca

[MapooGpazoBanue n KoHAEHCANWsA. VcrapeHue u KATMeHne.
TexHU9IeCKHE yCTPOWCTBA M IPAKTHUYECKOE MPUMEHEHNE: TUTPOMETP H
TICUXPOMETP, KUIOPHUMETP, TEXHOIOTHH HOIyYCHNS COBPEMEHHBIX
MaTepHalioB, B TOM YHCIIE HAHOMATEPHAIOB, 1 HAHOTEXHOJIOTHH.
AGComoTHas ¥ OTHOCHTEINbHAS BIAXKHOCTD BO3yXa. HachImeHHBIN
nap. YenpHas TETIOTa Mapooopa3oBaHus. 3aBUCUMOCTD
TEMIICPATYPbI KUTICHUSA OT JaBJICHUA.

Teépmoe Teno. Kpucrammmueckue 1 amopdHbie Tena. AHU30TPOIHS
cBOMCTB KpucTayioB. JKuakue kpuctasuisl. COBpeMEHHbIE MaTepHabl
[TnaBneHue u KpucTaTU3aUUs. Y IelbHas TEIUIOTA ITABICHUSL.
CyOnmmarus.

YpaBHEHHE TEIUIOBOTO OaaHca.

Yuenuueckuii
IKcnepumenm,
aadpopamopuvie padomaul
W3mepenue oTHOCUTENBHOM
BII&KHOCTH BO3yXa

Hemoncmpayuu

CBolicTBa HACHIIIEHHBIX
MapoB.

Kunenue npu moHMKEHHOM
JTABJICHUH.

Crioco0bl n3MepeHus
BJIQXKHOCTH.

HaGmonenue HarpeBaHus 1
TUTABJICHUS
KPHUCTaJUTUYECKOTO
BEIIIECTBA.

JleMOHCTpanusi KPHUCTAILIOB

Pasnen 4. DuekTpoannamuka (22 yaca)

Tema 1. dnexkmpocmamuxa (10 uacos)

45.

OnekTpuzanus Ten. DNeKTPHIECKUN
3apsin. JlBa BUJa YIEKTPUUECKHX 3apsiI0B

46.

IIpoBOgHUKH, TUIIEKTPUKU U
MOJYTIPOBOTHUKU. 3aKOH COXPaHEHUS
3JIEKTPUYECKOTO 3apsiia

47.

BzaumoneiicTBue 3aps10B. 3aKOH
Kynona. ToueuHslii a51eKTpuUeCcKuit
3apsin

48.

Hanpspk€HHOCTB 2JIEKTPHYECKOTO TIOIS.
[IpyHIUO Cynepno3uIy MEKTPUIECKUX
nojned. JIuauK HanpspkEHHOCTH

49.

Pabora crit 351eKTpOCTaTHIeCKOTO OIS,
TTorenmman. Pa3HOCTE NOTEHIIMAJIOB

50.

HpOBO,HHI/IKI/I 1 AUDBJICKTPUKHU B
DJICKTPOCTATUYCCKOM II0JIC.
JII/ISIICKTpI/I‘IeCKaﬂ IMPOHUIIAEMOCTH

51.

Onexrpoémkocts. Konmencarop

52.

DNEKTPOEMKOCTD MIOCKOTO

DnexTpusaius Tel. DIeKTpudecKuil 3aps. J{Ba BuIa 3MeKTPUIECKUX
3aps/IoB.

ITpoBOIHUKY, AUAIEKTPUKH U MOIYIPOBOTHUKH. 3aKOH COXPAaHEHUS
IIEKTPUUECKOTO 3apsija.

B3aumopneiictBue 3apsnoB. 3akoH Kynona. ToueyHbli 3J1€eKTpUUECKUA
3aps.

Onextpuueckoe noje. Hanps»kEHHOCTB 371€KTPUIECKOTO TTOJIS.
[MpuHOMT CyNepHo3UIMN 3IEKTPUIECKHUX 1oJier. JInauu
HaNpspKEHHOCTH AJIEKTPHYECKOTO MOJIS.

Pabota cun anextpoctarnueckoro nois. [Torenmnuan. Paznocts
MOTEHIUAJIOB.

HpOBO}lHHKI/I 1 JUDJICKTPUKHU B DJICKTPOCTATUYCCKOM I10JIC.
JlvanekTpryeckast IPOHUIIAEMOCTb.

OnextpoéMkocTh. Kongencarop.

OIeKTPOEMKOCTD IIOCKOTO KOHJICHCATOPa. JHEPT s 3apsKEHHOTO
KOHJIeHcaTopa. TexHuuecKre yCTpOHCTBa U NPaKTHIECKOe
MIPUMEHEHHE: IEKTPOCKOII, 3JIEKTPOMETP, HNIEKTPOCTaTHIECKAas
3aIlInTa, 3a3eMJIEHHUE AIIEKTPONPHUOOPOB, KOHJICHCATOP,

Yuenuueckuii
IKcnepumenm,
nadopamopuvie padbomul
Usmepenue
3JEKTPOEMKOCTH
KOHJICHCATOpa.

Hemoncmpauyuu
YcTpoilcTBO U IpUHLIKIL
JIEUCTBUS JIEKTPOMETPA.
BsaumopeiictBue
Ha3JICKTPU30BaHHBIX TEll.
DIEKTpUIECKOe MoJIe
3apsDKEHHBIX Tell.
[IpoBogHMKY B
ANEKTPOCTATUIECKOM IIOJIE.
DneKkTpocTaTHIecKast
3aIuTa.

Jusnexkrpuku B
AIEKTPOCTATUYIECKOM TIOJIE.
3aBHCUMOCTD
3JIEKTPOEMKOCTH TIJIOCKOTO
KOHJICHCATOpa OT IJIOMIA !
IUTACTHH, PACCTOSHUS
MEXy HUIMH U
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KOHJIEHCAaTopa. DHEprHst 3apsyKEHHOT0 KOIMPOBAJIbHBIN arnmapar, CTpyHHBIH IPUHTED. JIDJIEKTPUIECKOM
KOHJIEHCAaTopa MIPOHUIIAEMOCTH.

53. JlaboparopHast padora "H3mepenue OHeprus 3apsHKeHHOTo
3NEeKTPOEMKOCTH KOHeHcaTopa" KOHZIEHCATOpAa.

54. IIpuHuun neicTBUs U NPUMEHEHUE
KOHJICHCATOPOB, KOITMPOBAJILHOTO
anmapaTa, CTpyHHOTO IPHHTEpA.

DneKkTpocTaTHYecKast 3aliTa.
3a3emIIeHre 3IEKTPOTIPHOOPOB

Tema 2. Ilocmoannwiii 2.1ekmpuueckuti mok. Toxu 6 paznuunvix cpedax (12 uacos)

55. Onextpudecknii  Tok. Cuma  ToKa. | DNEKTpUUECKHUN TOK. Y CIOBHS CyIIECTBOBAHMUS IEKTPUUECKOTO TOKA. | Yuenuueckuil Jemoncmpayuu
Hanpsoxerne. Compotusnenue. 3akoH | Mcrounuku Toka. Cuna Toka. [TocrosHHEI TOK. Hanpsokenne. 3akoH IKcnepumenm, W3mMepeHne cumbl TOKa U
Owma 1 yJacTKa HenH Owma 1 yqacTKa HeTH. DIeKTPHIECKOE CONPOTHUBIICHHE. Y IEIbHOE Jaabopamopusle padomut HaInpspKeHNUS.

56. IocnenoBarensHoe, mapasuiesbHoe, | COMPOTUBIIEHHUE BEIIECTBA. W3y4yeHnue cMenaHHoOTo 3aBUCHMOCTD
CMeNIaHHOE COoeIUuHeHHe MpoBoAHUKOB. | IlocnenoBaTenbHOE, NapataeIbHOE, CMEIIAHHOE COCIUHEHHE COEJIMHEHUS PE3UCTOPOB. COIPOTHUBIICHHS
Jlabopatopnass  pabota  «l3yuyeHue | IPOBOJHHUKOB. Nsmepenue HAJTMHIPUYECKUX
CMEIAHHOTO COEMHEHNs Pe3UcTOpoB» | PaboTa anexTpudeckoro Toka. 3akoH Jxoynsi—Jlena. MomHocTs 9JEKTPOABMIKYILEH CUIIbL IIPOBOJHUKOB OT JJIUHBIL,

57. PaGota W MOIIHOCTH 3JEKTPUYECKOTO | IJIEKTPUIECKOTO TOKA. HCTOYHHUKA TOKa U €ro TUTOLIA 1 ONIEPEYHOTO
toka. 3akon Jlxoyns-JIenna 3akon OMa 1 MOJIHO# (3aMKHYTOH) dekTpudeckoit nenu. KopoTkoe | BHyTpeHHEro CeYeHHs U MaTepuaa.

58. 3akon OMma s MONHOM (3aMKHYTO}) | 3aMbIKaHHE. COIPOTHUBIICHHSI. CMemmanHoe CoeTMHEHHE
3IEKTPHUECKOI LEMH. KopoTkoe | DIEKTPOHHAS IPOBOJUMOCTD TBEP/IBIX METAILIOB. 3aBUCUMOCTh HaGmonenue »nekTponnsa. | IMPOBOJHHUKOB.
3ampikanme.  JlaGopaTopHas — paGoTa | CONPOTHBIIEHHS METAIUIOB OT TeMIEPATypbl. CBEPXIPOBOIUMOCTD. [Tpsimoe n3mepenne
«M3mepenre DJIC UCTOYHUKA ToKa U | DICKTPHYCCKUI TOK B BaKyyMe. CBOMCTBA 3JICKTPOHHBIX ITy4KOB. 3EKTPOABIKYILEN CUIIBL.
€r0 BHYTPEHHETO COMPOTUBICHUSY IMonynpoBomuukn. CoOCTBEHHass W TPUMECHAs HPOBOANMOCTB Koportkoe 3aMbIkanme

59. DJIeKTPOHHAs TPOBOIMMOCTb TBEPBIX | HOMYNPOBOAHHKOB. CBoiicTBa p-n-mepexona. IloaynpoBoaHHKOBbIC raJIbBAaHUYECKOTO 3JIEMEHTA
METaJJIOB. 3aBucuMocTb | PUOOPEL. U OLICHKa BHYTPCHHETO
COTPOTHBIICHHSI METAJLUIOBR ot | DMeKTprudeckuii TOK B pacTBOpax M paciijiaBax 3JIEKTPOJIHUTOB. COIPOTHUBIICHHSI.
Temmeparypsl. CBEpXIPOBOIHMOCTb DNEKTPOIUTHUYECKAS JUCCOITUAIIS. DIIEKTPOIIU3 3aBUCUMOCTD

60. DNEeKTpUYecCKHii  TOK B BAaKyyMe. OnexTpuuecKuil Tok B razax. CaMOCTOSTEIbHBIN U COINPOTHUBIIEHNS METAJITIOB
CBOJCTBA HIEKTPOHHBIX TYYKOB HECaMOCTOATEIbHBIN pa3psia. Monnus. [lna3ma. OT TeMIIepaTyphbl.

61. IOy IPOBOAHAKH, HX COOCTBEHHas ¢ TexHn4eckue ycTpOWCTBa M MPAKTHIECKOE IPUMEHEHHUE: aMIIEPMETP, ITpoBoanmocTs
NpUMecHast IPOBoAMMOcTh. CBoiicTsa p- | BOIBTMETD, PEOCTAT, HCTOUHHKH TOKA, IEKTPOHArPEBATEIbHbIC JIEKTPOJIUTOB.
n-nepexoza. TT0JTyIIPOBOHUKOBbIE TIPUOOPHI, IMEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP HckpoBoii paspsin u
pH6OpbI COIIPOTHUBIICHHS], BAKYYMHBIH AHOJ], TEPMHUCTOPHI U (POTOPE3UCTOPEI, MIPOBOAMMOCTH BO3/yXa.

62. DJeKTpUYeCKHii TOK B pacTBOpax M TIOJTYIPOBOTHUKOBBIH MO, FaJIbBaHUKA. DJIEKTPOIBIKYIIAS CHIIA U OHOCTOPOHHSIS
pacrutaBax SekTposToB. | BHYTPEHHEE CONPOTHBICHHE HCTOYHMKA TOKA. MIPOBOIMMOCTB JTUOJIA.
ONeKTpOIUTHIECKAS JIICCOLIMAITHSL.

OnexTponus

63. DNEKTPUUECKUI TOK B razax.
CamocrosTeabHbIN u
HECaMOCTOSITEIbHBIN pa3psan. ModHus.
IInazma
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64. OnekTpuyeckre NpudOpsl U yCTPOWCTBa
M WX IpaKkTHYeCKoe IpPUMEHEHHE.
[TpaBuiia TexHUKH 0€301IaCHOCTH

65. Oo6o0maronuit YpOK
«ONEeKTPOANHAMUKAY

66. KontponmsHas  pabota 1m0  Teme
«DIEeKTPOCTaTHKA. ITocTosiHHBIIM

3JIEKTPUYECKUN TOK. TOKH B paziIU4HbIX
cpemax»
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11 KJIACC

Ne
n/n

Tema ypoka

Conep:xanue

YuyeHndecknii IKCIEPUMEHT, JIAG0paTOpPHbIe padoThl
U ICMOHCTPALMH (¢ NCI0JIb30BaHHeM 000py10BAHUSA
LEHTPa eCTeCTBEHHO-HAYYHOM M TeXHOJIOTHYeCKOM
HanpasJieHHocTeill «Touka pocray)

Pa3gen 1. Daexrpoannamuka (11 yacoB)

Tema 1. Maznumnoe none. InekmpomazHumnasn

undykyus (11 uacos)

1.

[TocTostHHBIE MAarHUTHI U UX
B3anMoOJIeicTBHE. MarHUTHOE IIOJIE.
Bekrop marHuTHOM HHAYKIMH. JIMHUK
MarHMTHOM MHIYKIUH

IlocTossHHBIE MarHUTHL. B3auMomelcTBHE ITOCTOSHHBIX MAarHHUTOB.
MarautHoe mone. Bektop MarHutHOM —uHOykuuu. IIpuHnun
CYHEpIO3UIMM MAarHUTHBIX IOJIeH. JIMHUM MarHUTHONM HMHIYKLUH.
KapTtura muHMA MarHUTHON WHAYKIIUH TTOJIS TIOCTOSTHHBIX MarHUTOB.

MarHuTHOE I0JIe TIPOBOTHUKA C TOKOM.
OmneiT Dpcrena. BaumopeiicTsue
MIPOBOJHHUKOB C TOKOM

MarautHoe moJjie MpOBOAHMKA ¢ TOKOM. KapTuHa nMHHMN MHIYyKUIUH
MAardMTHOro mnoJjig AJJUHHOI'O MOpsAMOT0 MNPOBOJHUKA W 3aMKHYTOI'O
KOJIBLIEBOTO TIPOBOJHMKA, KaTymKd ¢ TokoM. OmbeIT Opcrena.

JlabopatopHas pabota «3yueHne
MAar"dMTHOI'O IMOJIA KaTYIIKHW C TOKOM)»

B3aumoneicTBue NpOBOJHUKOB C TOKOM.
Cuna Ammepa, €€ MOAyJb U HalpaBleHHE.

JlelicTBre MarHUTHOTO MOJIS Ha
MPOBOTHUK ¢ TOkOM. Cuia Ammepa.
JlabopatopHas padota «lccrnenoBanue
JIeHCTBUS MTOCTOSHHOTO MarHUTa Ha
PaMKy C TOKOM»

Cuna Jlopenua, e€ MOaynb W HampaBlieHHe. [[BrkeHHE 3apspKEHHOM
YacTHLBI B OJIHOPOJHOM MarHUTHOM nose. Pabota cunel JlopeHna.
SIBneHue 3M€KTpOMarHUTHOM MHAYKUMU. [IOTOK BEkTOpa MarHUTHOU
WHIYKITUH. DNEeKTPOaBIKYIIAS cHIIa WHIYKIAH. 3aKkoH
AJIEKTPOMArHUTHOM nHAYKIH Papazes.

JleticTBre MarHUTHOTO TOJIS Ha
JIBIDKYITYIOCS 3apsDKEHHYIO YaCTHILY.
Cuna Jlopenna. Pabota cuter Jloperma

BI/IXpCBOG QJICKTPHUUICCKOC IIOJIC. QHCKTPOZ[BI/I)KYH.IEIH CHJla UHAYKIIUA B
MIPOBOAHUKE, ABHIKYIICMCA MOCTYIIATCIIbBHO B OAHOPOJAHOM MAarHuTHOM
IoJIe.

OnexTpoMarauTHas HHAYKIWs. [ToTok
BEKTOpa MarHUTHOM uHAyKuuu. IC
WHIYKIMA. 3aKOH IEKTPOMArHUTHOH
uaaykin Papanes

IIpaBuno JleHua.

WHAyKTHBHOCTG. SIBI€HHE CaMOMHAYKIMH. OJIEKTPOABIDKYIIAs CHIIa
CaMOUHYKLIUU.

OHeprus MarHUTHOTO TOJIS KaTYIIKH ¢ TOKOM.

JlabopaTopHast padota «VccnenoBanue

SIBJICHUA 3HeKTpOMaFHHTHOﬁ WHAYKOWUN

DNEeKTPOMarHuTHOE TOJIe.
TexHUYEeCKUE YCTPOWCTBA U MPAKTHYECKOE NPUMEHECHHUE: MMOCTOSHHBIC

MNunykTuBHOCTH. SIBIIEHUE
camonHayKIuH. DJ]C caMOMHAYKITNY.
DHeprus MarHUTHOTO TIOJIS KaTYIITKU C
TOKOM. DJIEKTPOMAarHUTHOE TOJIe

MAarHumThlI, QJICKTPOMArHuThl, JJICKTPOABUTATECIIb, YCKOpHUTEIN
QJICMCHTAPHBIX 4YaCTHUL, MHAYKIIMOHHAsA I1€Yb.

TexHuyeckue ycTponucTBa U UX
IIPUMEHEHHUE: IOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMAarHUThl, JEKTPOABUTATEIND,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHLI,
UHAYKIHOHHAs I1e4b

10.

O6o6maronuii ypok «MarauTHoe mouie.

SJICKTpOMaFHI/ITHaSI WHAYKOWA

11.

KonrpossHas pabora 1o teme

Yuenuueckuii
IKcnepumenm,
aadpopamopuvle padomol
W3y4yeHre MarHUTHOTO
MOJISl KATYIIKH C TOKOM.
Hccnenosanue neicTeus
IIOCTOSIHHOI'O MarHura Ha
PaMKy C TOKOM.
Hccnenosanue siBieHus
3JIEKTPOMAarHUTHOM
WHAYKOHWH.

Hemoncmpayuu

OmnsIT DpcTena.
OTKIIOHEHHE 3TIEKTPOHHOTO
ITyYKa MAarHUTHBIM TIOJIEM.
Jluaun nHaYKIUK
MAarHUTHOTO TTOJIS.
B3aumonelictBue 1Byx
MIPOBOJHUKOB C TOKOM.
Cuna Ammnepa.

JevictBue cuinbl JIopeHna
Ha MOHBI JICKTPOJIHTA.
SBnenue
ANEKTPOMArHUTHOM
WHIYKIIH.

[IpaBuino Jlenua.
3aBUCHMOCTD
3JIEKTPOABMIKYILEN CUIIBL
WHIYKIIMHA OT CKOPOCTH
W3MEHEHUS MAarHUTHOTO
MOTOKa.

SIBneHne caMOMHYKLIHH.
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«MarnuTHOe noJie. DIeKTpOMarHuTHast
WHTYKITHSD

Paznen 2. Kosebanust u BoJinbl (24 yaca)
Tema 1. Mexanuueckue u ynekmpomazHumusle konedanusn (9 uacos)

12.

CB00OIHBIE MEXaHUUECKHE KOJIEOaHUsI.
Tl'apmonmdeckue xonebanus. YpaBHEHHE
TapMOHHUYECKUX KOJIeOaHU .
[IpeBpaiienue 3Hepruu

13.

JlabopatopHas pabota «MccinenoBanue
3aBUCUMOCTH IIEPHOa MAJIBIX
KoJIe0aHHH Irpy3a Ha HUTH OT JUTHHBI
HHTH ¥ MacChl Ipy3a»

14.

KonebarenbHb1it kKOHTYp. CBOOOAHEIE
JNIEKTPOMAarHUTHBIE KOJICOaHHs B
uJiealbHOM KOJIe0aTeIbHOM KOHTYpE.
AHanorus MexJy MeXaHUUeCKHMH U
IJIEKTPOMArHUTHBIMH KOJICOaHUSIMH

15.

®opmyna ToMcoHa. 3aK0H COXpaHEHHS
SHEPIHU B HICAILHOM KOJIeOATEIbHOM
KOHTYpE

16.

[pezacraBneHne 0 3aTyXalOMIUX
KonebaHusX. BoIHyXIeHHbBIC
MexaHudeckne Konebanus. Pezonanc.
BhIHYKI€HHBIE 3JIEKTPOMArHUTHBIE
KoJieOaHus

17.

Ilepemennsiii Tok. CUHYyCOUATbHBIN
NEePEMEHHBIN TOK. MOIIHOCTh
MEePEMEHHOTO TOKa. AMIUTMTYIHOE U
JIeHCTBYIOIIIEE 3HAYEHUE CUJIbI TOKA U
HANPSDKEHUS

Tpaucdopmarop. [IpousBoacTro,
nepenada u moTpedieHue
JIEKTPUYECKOM SIHEPrUU

YCeTpOoHCTBO U IPAKTUUECKOE
IIPUMEHEHHUE JIEKTPUUECKOTO 3BOHKA,
reHeparopa NepeMeHHOr0 TOKa, JIMHUH
JJIeKTponepesay

20.

OKONOrn4ecKue pucku nNpu
MPOU3BOJICTBE IEKTPOIHEPTUUL.
Kynbrypa rcnonb3oBanHus
IEKTPOIHEPTUH B IIOBCEAHEBHOM XKHU3HU

KonebatenbHas cucrema. CBOOOIHbIE MEXaHUYECKUE KOJIEOaHHUS.
apmonnueckue xkonebanus. Ilepuon, gacrtora, aMunTya u ¢asa
konebanuii. [IpyXuHHBINA MasTHUK. MaTeMaTHIeCKUH MasTHHK.
YpaBHeHUe rapMoHIUEcKUX Konebanuii. [IpeBpamenre sHeprun npu
TapMOHNYECKHX KOICOaHMSIX.

KonebarenpHblii KoHTYp. CBOOOIHBIE 3JIEKTPOMArHATHBIE KOJICOaHMUs
B HJICATIBHOM KOJIe0aTeIbHOM KOHTYpE. AHAIOTHS MEXKIY
MEXaHWYEeCKUMH U DJISKTPOMarHUTHBIMH KoJjieOanusmu. dopmyia
TomcoHa. 3akoH COXpaHEHUs YHEPTHH B UCAIbLHOM KOJIeOaTeTbHOM
KOHTYpE.

[IpencraBnenue o 3aTyxaronux konedaHusx. BeiHyKIeHHbIS
MexaHn4eckue konebanus. Pesonanc. BelHyXeHHbBIE
3JIEKTPOMArHUTHBIC KOJICOaHUS.

[lepemennslii Tok. CHHyCOUJANbHBIN IEpEMEHHBINA TOK. MOIIHOCTD
MIEPEMEHHOTO TOKAa. AMITIIUTYJHOE U JEHCTBYIOIIEE 3HAUCHUE CUITBI
TOKA ¥ HaIIPSDKCHNUS.

Tpanchopmarop. IIponsBoacTso, nepenada u norpediaeHne
NIEKTPUUECKOM SHEPTUH. DKOJOTHUECKHE PUCKH IIPH ITPOU3BOACTBE
anekTpol’Hepruu. KynbTypa HCroap30BaHUs 2JIEKTPOIHEPTHH B
[IOBCEIHEBHOM JKHU3HU.

TexHuueckue ycTpoUCTBa U IIPAKTUYECKOE IPUMEHEHNE:
ANEKTPUUYECKUH 3BOHOK, TEHEPATOp MEPEMEHHOT0 TOKa, TINHUN
JJIEKTpoIepeiay.

Yuenuueckuii
IKcnepumenm,
aadopamopmuvle padomaol
Uccnenosanue
3aBUCHMOCTH IIEpHOJa
MaJbIX KoJieOaHM Tpy3a Ha
HHUTH OT AJIMHBI HUTH U
Macchl Irpysa.
Hccnenosanue
MIEPEMEHHOT0 TOKAa B LIEIH
13 TIOCNIEJ0BATENIEHO
COEMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U
pesucTopa.

Hemoncmpayuu
HccnenoBanue napaMeTpoB
KOJIe0aTeIbHON CHCTEMBI
(IpYyXUHHBINA WIH
MaTeMaTHICeCKHH MasTHUK).
Habmnromenue 3aryxarommx
KoJIeOaHuH.

HccnenoBanue CBOWCTB
BBIHYKJICHHBIX KOJICOaHMUIA.
Habnronenue pe3onanca.
CB0oOOIHBIE
3J'IeKTpOMaFHI/ITHI)Ie
KOJIe0aHusI.
OcmmniorpaMMbl
(3aBHCUMOCTH CHJIBI TOKA U
HaTIPSDKEHUS OT BPEMCHH)
IUTS DIIEKTPOMArHUTHBIX
KoJicOaHui.

Pe3onanc npu
OCIIE0BATETLHOM
COCIMHEHUH PE3UCTOPA,
KaTyIHKI/I I/IH}IyKTI/IBHOCTI/I nu
KOHJIEHCaTOopa.

Mopens TuHUA
ANEKTpONepeIad.

Tema 2. Mexanuueckue u yn1eKmpomazHumusle 60JaHbl (5 uacos)
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21.

MexaHUYECKUE BOJIHBI, YCIOBUS
pacrpoctpanenus. [leproa. Ckopocts
pacrpocTpaHeHus U JUTMHA BOJHEI.
[TomepeyHsle ¥ IPOIOTBHBIE BOJIHBI

22. 3Byk. CkopocTh 3ByKa. [ pOMKOCTB
3ByKa. Bricora ToHa. TemOp 3ByKa

23. DJeKTpOMarHUTHEIE BOJHBI, HX CBOICTBA
U ckopocTb. [1IKkana 3meKTpoMarHuTHBIX
BOJIH

24. [IpuHIMIBI paguOCBSI3U U TEIEBUACHHUS.
PasButHe cpencts cBs3u. Pangnonokanus

25. KonTtponsHas pabdora «Komebanns u

BOJIHBI»

MexaHnuecKkue BOJIHBL, YCIOBUS pacnpocTpaHenus. Ilepuos.
CKOpoCTb pacpocTpaHeHus U JyIMHa BOJIHBL [lonepeunsie u
po1oJIbHBIE BOIHBL. VIHTEepdepenus u audpakius MeXaHHIeCKUX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.
ONeKTPOMarHUTHBIC BOJIHBI. Y CIIOBUS H3ITY4EHHS JICKTPOMAarHUTHBIX
BOJH. B3aumuas opuenranus BekropoB E, B, V B anekTpomarHuTHOM
BosHE. CBOIiCTBA JIEKTPOMArHUTHBIX BOJH: OTPa)KEHHE,
IpeJIoMIICHHUE, IoJsIpr3alus, qudpaxius, narepdpepernns. CkopocTs
9JIEKTPOMAarHUTHBIX BOJH.

[Tkana 3MeKTpOMarHUTHHIX BOJH. IIpuMeHeHne 31eKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY.

ITpuHuMne! paguocBs3y U TeneBuAcHus. Paguonokanus.
DJIEeKTPOMAarHUTHOE 3aTrPsI3HEHNUE OKPY>KaIOILEH cpebl.

TexHuueckue yCcTpOUCTBA U IIPAKTUYECKOE IPUMEHEHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI, YJIbTPa3BYKOBask ANATHOCTHKA B TEXHHUKE
U MEAWIMHE, pajap, PaauoNpuEMHNIK, TEICBU30D, aHTCHHA, TeNe(OH,
CBUY-neus.

Hemoncmpayuu
Oo6pa3oBaHue u
pacnpocTpaHeHUe
MIOTIEPEYHBIX U
TIPOJOJIEHBIX BOJIH.
Koneo6momieecs Teno Kak
HCTOYHHUK 3BYKA.
Habmronenune oTpakeHus u
TIPETOMIICHUS
MEXaHHYECKHX BOJIH.
Habmronenue
UHTEephEPEHINU U
TUPPAKIIU MEXaHUICECKUX
BOJIH.

3BYKOBOM pe30HaHC.
Hab6ronenue cBsi3u
TPOMKOCTH 3BYKa M BEICOTHI
TOHA C AMIUTHTYIOU 1
4acTOTOH KOJIEOaHUH.
Uccnenosanue cBoOiiCcTB
3JIEKTPOMArHUTHBIX BOJIH:
OTpaKCHHE, MPEIOMIICHHE,
MOJISIpU3aIUs, TU(paKIus,

uHTepdepeHus.

Tema 3. Onmuxka (10 uacos)

26. IIpsimonuHeliHOe pacpocTpaHeHUE I'eomeTrpuueckas ontuka. [IpsMonuHeitHoe pacipocTpaHeHHE CBETa B Yuenuueckui Hemoncmpayuu
CBeTa B OJHOPOJHOM cpene. ToueuHslil oxHopoaHoi cpene. Jlyu cera. ToueuHbIi HCTOYHMK CBETA. IKcnepumenm, IIpsimonuneiiHOE
WCTOYHUK cBeTa. JIyu cBeTa OrtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [loctpoeHune nadopamopuvie padbomul pacmpocTpaHeHue,

27. OtpaxeHue cBeTa. 3aKOHbBI OTPAKECHUS n300pakeHUH B IUIOCKOM 3€pKaJle. W3mepeHue nokasarens OTpaKEHHE U MPEIIOMIICHHE
cBeta. [locTpoenne n3o0paxxeHni B [Tpenomienue cBera. 3aKOHBI MPEIOMIIEHUS CBETA. AGCOIIOTHBIN MIPEJIOMIICHUS CTEKIIA. cBeta. OnTHyeckue
TUTOCKOM 3epKajie mmokasareib mpejaomieHus. [lomHoe BHYyTpeHHEe OTpasKeHHE. HccnenoBanue CBOUCTB pUOOPEIL.

28. Ipenomnenue ceera. [onHoe [IpenensHBIN YToN MOTHOTO BHYTPEHHETO OTPasKEHHS. n300paKeHHI B INH3AX. [TomHOE BHYTpeHHEE
BHYTpeHHee oTpakenue. [IpenenbHbIi JHucnepcus cBera. CitoxHbINH cocTaB Oesoro cera. Liger. HabGmonenue aucnepcnu oTpaxkeHHne. Mozenb
YTOJI TIOJIHOTO BHYTpeHHero oTpaxenus | CoOuparomue u paccenBaromye THH3EL Tonkas munsa. @okycHoe CBeTAa. CBETOBOJIA.

29. Ha60paTopHag paﬁOTa ((I/I3M€peHI/I€ PacCTOSHUE M ONITUYCCKasA Crjia TOHKOM JTUH3BI. HOCTpOGHI/IC Uccnenosanne cBOCTB
T10KA3aTeJIs IPETOMICHHS CTEKIIa U300paKeHUI B COOMPAIONTNX U PacCenBaOMNX JuH3ax. DopmMyiia M300paKeHUI B TUH3AX.

30. JInnssl. ITocTpoenue N306pakeHuii B TOHKOMW JIMH3bI. Y BEJIMYEHUE, TABAEMOE JIMH30M. Monaenu MUKpOCKOTIa,
maaze. PopMyIia TOHKOH TMH3EL. IIpenensl MPUMEHUMOCTH TEOMETPUUECKON ONTHUKH. TEJIECKOTIA.

VBeTUUeHHUE JTHH3BI BomHoBas ontuka. MaTEpdepennns ceeta. KorepeHTHbIE HCTOUHUKH. HaGmonenue

31. Jla6opatopHas pabota «MccieoBanne YcnoBust HaOIIOACHNS MAKCUMYMOB 1 MUHIMYMOB B HHTEPEPEHINN CBETA.
CBOHCTB H300paXeHNUIl B JINH3aX» nHTep(EPEHINOHHOM KapTHHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX HaGmonenue nudpakuuu

32. Hucnepcus ceera. CIOXKHbBIH cOCTaB MCTOYHHMKOB. CBeTa.

6emnoro ceera. [[per. JJabopaTopHas

Hudpaknus ceera. IudpakumnoHHas pemérka. Y cioBue HaOII0ICHNS

Habnronenue mucniepcun
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pabora «Habmronenue nucnepcun
CBETa»

33. WuTepdepennust ceeta. Judpaxius
csera. JlndpakuronHas pemérka

34. ITonepeyHOCTH CBETOBBIX BOJIH.
Ilonsipuzanus ceera

35. Ontuyeckue TpuOOPHI H yCTPOHCTBA U

ycIoBUsI nX 0€301MacCHOT0 NPUMEHCHHUS

[JIaBHBIX MaKCUMYMOB IIpY IIaJICHUU MOHOXPOMAaTHYECKOI'O CBETA Ha
T(HPAKIUOHHYIO PELIETKY.

ITondpuzanus ceera.

TexHUYECKHE yCTPOKWCTBA M IPAKTUYECKOE IPUMEHEHHE: OUYKH, TyIa,
(oToanmapaT, IPOEKIIMOHHBIN anmapar, MUKPOCKOI, TEIECKOTI,
BOJIOKOHHAsI ONITHKA, AN(PPAKIIMOHHAS PEIIETKA, TOISIPOU.

CBETAa.

Ilonyuenue cnekrpa ¢
MOMOIIBIO TIPU3MBL.
[lonydenue cnexkrpa ¢
MTOMOIIBI0 AU(PAKITHOHHOMN
PEIETKH.

Habnroxenue monmspuzannu
CBETA.

Pa3gen 3. OcHOBBI cHelHAIBHONH TEOPHH OTHOCHTEIBHOCTH (4 1aca)

Tema 1. Ocnogwl cneyuanbHoil meopuu omuocumensviocmu (4 uaca)

36. I'paHuLIbl NPUMEHUMOCTH KiIaccuueckod | I'paHuIBl MPUMEHMMOCTH KJIaccHdeckod MexaHukH. IlocTymnarsl
MexaHHKH. [TocTynaTel crienuanbHON CHENMANBbHOM TEOPHMH OTHOCHUTENIBHOCTH: HWHBAapUAHTHOCTh MOJIYJIS
TEOPUH OTHOCHUTENILHOCTH CKOpPOCTH CBETa B BAKyyMe, IIPUHIIMII OTHOCUTEIbHOCTH DUHINTEHA.
37. OTHOCHUTENBHOCTE OJHOBPEMEHHOCTH. OTHOCHTENBHOCTE  OJHOBPEMEHHOCTH. 3aMEIJICHHUE BPEMEHH H
3aMeyIeHre BPEMEHH U COKpallleHHe COKpAIIIEHUE JUIHHBL.
JUIMHBI OHeprus W UMIYJIbC PENSTUBUCTCKON wyacTuibl. CBsS3b Macchl C
38. 3Hepr1/1;[ Y UMITYJIbC peJ‘IﬂTHBHCTCKOﬁ 3Hepme171 1 UMITYJIbCOM peHHTHBHCTCKOﬁ JaCTHUIIbI. 3Hepr1/151 IIOKOA.
gacTuIbl. CBsI3b MacChl ¢ SHEpTueil u
UMITYIbCOM. DHEPIHsl MOKOs
39. Konrposbnas padota «Ontuka. OCHOBBI

CIIELIUAJIbHOM TEOpUHU
OTHOCUTEJILHOCTHY

Pasnen 4. KBanroBas pusuka (15 yacoB)

Tema 1. Inemenmol keanmogoit onmuxu (6 uacos)

40. ®otonbl. Dopmyrna [lnanka. DHeprus u ®ortonsl. Dopmyna [Inanka cBsizu SHEPTrUU POTOHA C €r0 YACTOTOH. Hemoncmpayuu
UMITyJIbC ()OTOHA OHeprus U UMIyJIsC (POTOHA. DoroahhexT Ha yCTaHOBKE
41. OTKpBITHE U UCCIIEZIOBAaHHE OtkpoiTHe 1 uccnenoBanue porodpdexra. OnbiTel A. I'. Ctoseroa. C UMHKOBOM IJIACTUHOM.
doroapdpexra. Ombitet A. I'. CroneroBa | 3akonsl dororddexra. YpaBHenue OiHmuTeliHa ani dororddexra. HUccrenoBanue 3aKOHOB
42. 3axonbl poroddpexra. YpaBHeHue «Kpacnas rparnnay ¢porodaddekra. BHENIHeTro GoTorddexTa.
Ditaireitna i Gorosddexra. Hasnenue ceta. Onbitel I1. H. JleGenena. CaeTommo/.
«Kpacuas rpanuna» Gorosddexra XUMHUYECKOE IEUCTBUE CBETA. ConHedHas OaTtapest.
43. I[aBJ'ICHI/Ie csera. OnerTel I1. H. TexHuueckue YCTpOﬁCTBa u MPaKTUYECKOE IIPUMCHECHUE:
JlebeneBa. XuMu4eckoe JeUCTBUE CBETA (bOTO3J'IeMeHT, (I)OTO}IaT‘II/IK, COJIHEYHas 6aTapesi, CBETOOHOX.
44, TexHudyeckue ycTporucTBa 1
HPaKTHYECKOE NPUMEHEHHE:
(oToameMeHT, HOTOAATINK, COTHEUHAS
Oatapesi, CBETOUO]T
45. Pemenne 3amay 1o reme «JI€MEHTEI

KBAHTOBOM OIITUKH»

Tema 2. Cmpoenue amoma (4 uaca)

46.

Mogens atoma Tomcona. OmBITE
Pesepdopaa mo paccessHUIO 0.-4aCTHII.

Mogens atoma ToMmcona. OmnbeiTEl Pesepdopaa mo paccesHuio o -
yactuil. [InanerapHast MoJiesIb aToMa.

Yuenuueckuii
IKCnepumenm,

Hemoncmpayuu
Mopenb ombiTa
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HnaHeTapHaﬂ MOACIb aTOMa

Iocrynats! bopa.

nadpopamopuvle padonol

Pesepdopna.

47. IToctynatsl bopa Wznydenue u noroiieHue (HOTOHOB IPHU MEPEXOJIC ATOMA C OJHOTO Habnronenue nuneiiuaroro | OmnpenereHUe JTHHBI

48. HW3nyuenue u norjiouenue GOoTOHOB IIpU | YPOBHSA SHEPTHHU Ha Apyroi. Buasl cniekrpos. CekTp ypoBHE#H CIIEKTpa. BOJIHBI JIazepa.
Mepexo/ie aToMa ¢ OJJHOTO YPOBHS SHEPTUM aToMa BOJIOPOAA. Habumronene muHER9aTHIX
DHEPIHH Ha APYroi. Bujsl cekTpos BonHosble cBoiicTBa yactuu. Bonnsl ne bpoiinsa. KopnyckynspHo- CIIEKTPOB U3JIY4YEHHUS.

49, BosHOBBIE ¢CBOMCTBA YacTHull. Bosgbl e BOJIHOBOI1 AyaJIn3M. CIIOHTaHHOE 1 BBIHYXKICHHOEC U3JTYUCHUE. J'[aaep.

Bpoits. KopIycKyspHO-BOIHOBOM TexHuueckre ycTpolcTBa U MPAaKTUYECKOE IPUMEHEHUE:
JyaJIu3M. CrnoHTaHHOE U BBIHYKJIEHHOE CHCKTpaHLHLIﬁ aHaJIn3 (CHGKTpOCKOH), Jasep, KBAHTOBBII KOMIIBIOTED.
U3IyYEHUE

Tema 3. Amomnoe aopo (5 uacos)

50. OTKpBITHE paAHOAKTHBHOCTH. OTIBITHI OKCIEPUMEHTBI, JOKA3BIBAIOIINE CJIOKHOCTD CTPOCHUS SIIpa. Yuenuueckui Jemoncmpayuu
Pesepdopaa o onpeneneHnio coctaBa OTkpsiTHE paanoakTuBHOCTH. OmBITE Pesepdopa mo onpeneneHnto IKcnepumenm, CYéTunk  MOHU3MPYIOMNX
PaInoOaKTUBHOTO W3ITYYCHHUS COCTaBa paOaKTUBHOTO U3IIY4YECHHUS. Jnadopamopnsie padomaul YacTHII.

51. CgoiictBa anbda-, bera-, ramMma- CaoiictBa anmbda-, 6eTa-, raMMa-u3IrydeHus. Biausane HccnenoBanue TpekoB
U3ITyUeHus. BinsiHHe paTHOaKTHUBHOCTH | PaJMOAKTUBHOCTU HA KMBBIE OPTaHU3MBL. yacTuil (110 TOTOBBIM
Ha >KMBBIE OPTaHU3MBbI OTKpBITHE IPOTOHA U HENTpoHa. HykioHHas Monensb sapa dororpadusam).

52. OTKpbITHE IPOTOHA U HEUTPOHA. Ieiizenbepra—lBanenko. 3apsa sapa. MaccoBoe 4HCIIO sipa.

Hsotomsl. Anbda-pacma. HN3otonsl. Anbda-pacnan. DIeKTPOHHBII U HO3UTPOHHBIH OeTa-
DNEKTPOHHBINA U TO3UTPOHHBIN OeTa- pacnaz. 'amma-u3nydeHue. 3aKOH paJuoaKTUBHOTO pacraja
pacnan. ['aMMa-uznyueHue DHeprusi CBSI3M HYKJIOHOB B siipe. Snepubie cuibl. Jledekt Macch

53. DHeprus cBA3M HYKIOHOB B sIpe. siapa. SlnepHble peakuu. JleneHue U CUHTE3 saep. SAnepHbld peakTop.
Snepuble peakiyu. SaepHblii peakTop. TepmosinepHsIii cuaTe3. [IpOOIEMBI 1 IEPCTIEKTUBEI SAICPHON
IIpo6neMsl, IepCreKTUBSI, SHEPreTHUKU. DKOJIOTMYECKUE aCIIEKThI IAEPHON SHEPTETUKH.
JKOJIOTUYECKUE aCIIEKThI ;{z[epHoﬁ QHGMCHTapHLIG YaCTHUILIBI. OTKpLITI/Ie MO3UTpPOHA. MeTO,IlLI
SHEPIeTHKH HAOJIOICHUS U PETHCTPALINH dJICMEHTAPHBIX YacTHUII.

54. DeMeHTapHble YacTullbl. OTKPHITHE OdyH1aMeHTaIbHBIC B3aUMOICHCTBHS. EMUHCTBO hU3ndIecKoil KapTHHBI

no3uTpoHa. MeTozbl HaOMIoIeHUS 1
pErucTpanyy 3JIEMEHTAPHBIX YaCTHII.
Kpyraslii cron «®@yH1aMmeHTanbHbIe
B3aumozelicteus. Enuncrso
(u3n4ecKoi KapTHHBI MUPa

mupa. TexHuueckue yCTporucTBa U IPaKTUYECKOE IPUMEHEHUE:
JO3UMETP, Kamepa BuiibcoHa, sAepHbIi peakTop, aToMHast 6omoa.

Pasnen 8. DiieMeHTHI aCTPOHOMMH U acTPOPu3uKHU (7 4acoB)

Tema 1. Dnemenmol acmponomuu u acmpogusuxu (7 uacos)

55.

3TaHLI pa3BI/ITI/I}I aCTp0HOMI/II/I.
IIpuxnanHoe 1 MUPOBO33PEHUYECKOE
3HA4YeHUE acTpoHOMUU. Bun 3BE31HOTO
Heba. Co3Be3aus, ipKue 3BE3bI,
IUIAHECTHI, UX BUAUMOC IBUXCHHUC.
ColHeuHas cucTEMa

56.

Comnnne. CosHeuHast aKTUBHOCTb.
HWcTounuk sneprun ConHua u 3B€31

57.

3BéSIlI)I, HX OCHOBHBIC XapaKTCPUCTUKHU.

Otanbl pa3BUTHSA acTpOHOMHHM. [IpHKiagHOE M MHPOBO33PEHUECKOE
3HaYeHHe acTpoHoMuH. Bua 3Bé3mgHoro nHeba. Co3Be3mus, sipKue
3Bé3}IBI, IIAHCTHBI, UX BUAUMOC IBUXKCHUC. ConHeuHas cucTeMa

Comnnne. ConHedHast akTUBHOCTh. McTounmk 3Heprun CoNHIIA U 3BE3]I.
3BE3bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [lmarpamMma «CIeKTpajbHBIN
KJIacC — CBETHMOCTBbY». 3BE3/BI TJIABHOW IOCIIEIOBATEIHLHOCTH.
3aBUCHMOCTh ~ «Macca — CBETUMOCTb» JUId 3BE3X  IJIABHOM
MIOCIIeI0BaTeNIbHOCTH. BHyTpeHHee cTpoenue 3BE3a. CoBpeMeHHBIE
NIPE/CTAaBICHUSI O TPOUCXOXJIeHUM W dBomoumu ConHna W 3BE3.

Yuenuueckue naonooenun
Hab6mronenust
HEBOOPYKEHHBIM IJ1a30M C
HCIIOIL30BAHUEM
KOMITBIOTEPHBIX
MPWIOKEHUHN AJIst
OTIpEICIICHUS TTOJIOKEHUS
HeOeCHBIX OOBEKTOB Ha
KOHKpPETHYIO JaTy:
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3BE3/1bI ITIABHOM MOCIIEI0BATEILHOCTH.
Bnyrpensee cTpoeHue 3BE31.
CoBpeMeHHbIE MTPECTAaBICHUS O
MPOUCXOXKACHUH | 3Boutorny ConHIa u
3BE3

58.

Maieunslii [lyte — Hama "anakTuka.
[Nonoxenne u aprxenue CoiHIa B
T'anaktuke. 'anakruku. YEpHble OBIPHI B
Apax TaJIaKTHK

59.

Bcenennas. Pa30beranue ramakTHK.
Teopus bosbioro B3psiBa. PenukroBoe
u3nydyeHue. MerarajakTika

60.

HepernieHnnbpie mpo6ieMbl aCTPOHOMHU

61.

KonrtpospHas pabota «IeMeHTHI
ACTPOHOMHMU U acTPOPHU3UKNY

DTalbl KU3HU 3BE3].

Mneunsrit [Tyt — Hama [anakTtuka. [lonoxenue u aBmwkenue CoiHia
B ['anaktuke. Tunsl ranaktuk. Paguoranaktuku u kBa3apel. UEpHble
JBIPBI B ApaX rajJakTHK.

Bcenennas. Pacumpenne Bcenennoit. 3akon Xa66ma. Pasberanme
rajlakTuk. Teopuss bBoapmoro B3peiBa. PenukToBOE H3IyuyeHUE.
MacmrabHast cTpykTypa Beenennoit. Meraranaktuka.

Hepeménnsie mpo01eMbl aCTPOHOMIH

OCHOBHBIE CO3BE3MS
CeBepHOro nosymapus u
SIPKHE 3BE3BL.
HaoOroneHus B TENECKOIT
Jlynsl, nnanet, MieuHoro
[lytn.

Paznen 6. O6o0marniee noproperue (5 4.)

62. O6o061aronuii ypok.

63. O6o0611aronuii ypox.

64. HToroBast KOHTpoJibHas paboTa

65. AHaJIn3 UTOrOBOM KOHTPOJIBHOM paboThl
66. HTOoroBslit ypok.

Ponb ¢Gu3uKH ¥ aCTPOHOMHU B 3KOHOMHYECKOH, TEXHOJOTHYECKOH,
COLMAJIBHOW M 3THUYECKON cdepax IesTelIbHOCTH YelOBEKa, pPoJib U
MecTo (PU3UKH U aCTPOHOMHUU B COBPEMEHHOI Hay4YHOW KapTHHE MHpa,
poib ¢usnueckod TeopuH B (OPMHPOBAHMU TIPEJCTABICHHH O
¢du3nYecKOi KapTHHE MHpa, MECTO (DM3MUECKOH KapTHHBI MHpa B
o0ImeM psily COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX HPEICTABICHUH O
IIPHPOJE.
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