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IHHOACHUTEJIBbHAA 3AIIMCKA

Pabouast mporpamma mo yueOHoMy npenmery «@Puznkay (0a30BbIH ypOBEHb) (IIpeaMeTHass 00JacTh
«EcTecTBeHHO-HAYYHBIC TPEIMEThI») (Iajieeé COOTBETCTBEHHO — MmporpamMma Mo Qusuke, (uU3NKa) B
COOTBETCTBUM C (eaepanbHON paboueld mporpamMmoil mo ydeOHomy mnpeamery «Dusukay U BKIIOYAET
MOSICHUTENIFHYIO 3aIHCKy, CoAepkKaHue OoOydeHUs, IUIAHHUPYEMbI€ pe3yJbTaThl OCBOCHHS MPOTPAMMBI IO
¢bu3nKe, TeMaTUYECKOE TUIAHUPOBAHHUE.

[TosicHuTenpHasT 3amMMCKa OTpPaykaeT OOIlIMe LENH W 33aJaud U3ydeHHs (PU3MKH, XapaKTepUCTHKY
MICUXOJOTHYECKHUX MPEANOChUIOK K €r0 N3YYEHHIO 00YYaIOIIUMUCS, MECTO B CTPYKTYype yueOHOro IuiaHa, a
TaK)Ke€ MOJX0/Ibl K 0OTOOPY COAEpKaHUs, K ONPEIEICHHUIO INIAHUPYEMBIX PE3YJIbTaTOB.

Cogepxanue OOyueHHUS pPACKpBIBAET COJIEp)KaTelNbHbIE JHHHHM, KOTOpPbIE MpeIaraloTcs IJis
00513aTeIbHOTO U3YyUEHHSI B KAXKIOM KJIacCe Ha YPOBHE CPEIHEro 001Iero oOpa3oBaHuUs.

[Inanupyemble pe3yibTaThl OCBOEHHS MporpamMmbl MO (QHU3MKE BKIIOYAIOT JIMYHOCTHBHIE,
METaIpeIMETHBIE PE3YIbTaThI 32 BECh MEPHO ] 00yUSHHS Ha YPOBHE CPEAHEro o01ero o0pa3oBaHus, a TAaKKe
MpeIMETHBIC JOCTUKEHHS 00yJaroIIerocs 3a Kax/Iblii roJ1 00y4eHusl.

[Tporpamma 1o u3uke 6a30BOro YpOBHS Ha YPOBHE CPeHET0 001ero oopa3oBaHus pa3padoraHa Ha
OCHOBE TIOJIOKEHUN M TpeOOBaHUI K pe3yjbTaTaM OCBOEHHS OCHOBHOI 00pa3oBaTelbHOW MPOrpaMMBbL,
npencrasieHabix B @PI'OC COO, a takxke ¢ yuérom (enepanbHOi pabodeld mporpaMMbl BOCIUTAHUS U
KOHIEMIUH TpenofaBaHus yueOHoro mpeamera «Ddusuka» B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoii
denepanyn, pearu3yoIX OCHOBHbIE 00pa30BaTEIbHBIC TPOTPAMMBEI.

Cogepxanue mporpaMMsbl o GU3KMKE HAIPaBIEHO Ha (POPMUPOBAHHE €CTECTBEHHO-HAYYHOU KapPTUHBI
mupa oOyuaromuxcs 10—11 kmaccoB npu o0yueHnn ux ¢usnke Ha 0A30BOM YpOBHE Ha OCHOBE CHCTEMHO-
NesaTelbHOCTHOTO monaxoaa. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusim PI'OC COO k
TUTAHUPYEMBIM JTMYHOCTHBIM, TIPEIMETHBIM U METAIIPEIMETHBIM Pe3yJIbTaTaM 00yUeHMsl, a TAK)KE YIUTHIBACT
HEOOXO/IMMOCTh peau3alliil MEXIPEIMETHbIX CBA3ed (U3UKH C €eCTeCTBEHHO-HAYYHBIMHU Y4YEOHBIMHU
npenMeramMu. B Hell ompenensioTcsi OCHOBHBIE LI€IM U3Y4YEeHHsS (U3UKM Ha YPOBHE CpEIHEro oOIero
0o0pa3oBaHMs, IJIAHUPYEMblE pE3yJbTaThl OCBOEHHMS Kypca (QHM3UKH: JIMYHOCTHBIE, METanpeaAMETHbIE,
npeAMeTHBIE (Ha 6a30BOM YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIOYAET:

[Tnanupyemsble pe3ysabTaThl OCBOCHHS Kypca (GU3MKH Ha 0a30BOM YpPOBHE, B TOM YMCIIE MIPEIMETHBIE
pe3yabTaThl 110 rojjaM 00yueHHsl, TEeMaTH4eCKOe MJIaHUPOBAHUE;

Conepskanne yuebHoro npeamera «dusnkay 1o rogam o0ydeHus;

[Tporpamma 1o ¢u3nke MOKeT ObITh UCIOJIB30BaHA YUUTEISIMHU KaK OCHOBA JJISi COCTABJIEHUSI CBOMX
pabouux nporpamm. [Ipu pazpaborke paboueil mporpaMMbl B TEMAaTHYECKOM IJIAHWUPOBAHUU JIOJKHBI OBITh
YUTEHbl BO3MOXHOCTH MHCIIOJIB30BaHMS  3JIEKTPOHHBIX (UM(POBBIX) 00pa30BaTENbHBIX PECYPCOB,
SBIISTIOIINXCSL  Y4€OHO-METOMYECKUMU MarepuajaMu (MyJIbTUMEIUHHBIE TPOTPAMMBIL, JJIEKTPOHHBIE
yU4eOHUKHM M 33JaYHHMKH, DJEKTPOHHbIE OMOIMOTEKH, BUPTyalibHbIe Ja0OpAaTOPUM, UIPOBBIE MPOrPaMMBI,
KOJUIEKIIMM IU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), PEANU3YIOIUMHU JUIAKTUYECKHE BO3MOKHOCTH
MH(OPMAIMOHHO-KOMMYHHUKAIIUOHHBIX TEXHOJIOT U, coJiepKaHue KOTOPBIX COOTBETCTBYET
3aKOHOJIaTEeTHLCTBY 00 00pa30BaHMH.

[Tporpamma no ¢u3uke MpeaOCTaBISET BO3MOXKHOCTD IS peau3allii Pa3INYHBIX METOIMUYECKUX
MOJIXOJIOB K OpraHu3anuu oOydeHus (pU3uKe MpH YCIOBUU COXpPaHEHMs 005S3aTelbHON YacTU COAEp KaHUS
Kypca.

®du3rkKa Kak Hayka 0 HauboJsee o0IuX 3aKOHaX MPUPO/bI, BBICTYIAasi B Ka4ecTBe y4eOHOro nmpeamera
B IIIKOJIE, BHOCUT CYILIECTBEHHBIH BKJIa/l B CUCTEMY 3HaHUI 00 okpyxaromiem mupe. LIIkonbHbIi Kype pusznku
— CHCTEMOOOPAa3yIOMUNA ISl €CTECTBEHHO-HAYYHbIX YU€OHBIX MPEIMETOB, MOCKOJbKY (DU3HUECKHUE 3aKOHBI
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JeKaT B OCHOBE MPOIIECCOB M SIBJICHUH, M3y4aeMBIX XUMHUEH, OHOJIOTHEH, ¢u3nueckoil reorpaduei u
acTpoHoMHueH. Mcmonp3oBaHME M AaKTHBHOE INMPHMEHEHHE (DU3MYECKHX 3HAHWW OINpeneNseT XapakTep U
pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOIHH B chepe SHEPreTHKH, TPaHCIIOPTa, OCBOEHUS KOCMOCA, MOJIy4YEHUs
HOBBIX MaTE€pPHaJOB C 33JaHHBIMU CBOWCTBAMM M Jpyrux. V3ydyenue (QpU3MKH BHOCHT OCHOBHOH BKJIAJ B
(bopMHpOBaHKE €CTECTBEHHO-HAYUYHOW KapTHHBI MUpa 00yJaroImuxcs, B pOPMUPOBAHNE YMEHHUM IPUMEHSTh
HAYYHBII METO]I TTO3HAHUS MIPH BHITIOJIHEHUN UMHU YYEOHBIX UCCIICIOBAHUIA.

B ocHOBY Kypca ¢u3uku sl ypoBHsI CpeHEro o0Iero oopa3oBaHus MOJI0XKEH Pl UIEH, KOTOpble
MO>KHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 HOCTPOEHUS.

Wnest nenoctHOCTH. B COOTBETCTBUM ¢ HEW KypC SBISETCS JOTUYECKH 3aBEPUIEHHBIM, OH COACPKHUT
MaTepHall U3 BCeX pa3ziesioB (PU3HMKH, BKIIOYAET KaK BOMPOCH KJIACCHYECKOM, TaK U COBPEMEHHON (PU3UKH.

Wnes renepanuzauuu. B cooTrBercTBUM ¢ HeW Marepuan Kypca (GU3MKHM OOBEIMHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce sBisercs: GopMHpPOBaHUE IPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX
MaTEpHH, BEIIECTBE U IOJIE.

Wnest rymanuTapusanuu. Peamuzauus wuzaen MpeanosnaraeT HCHOJIb30BaHWE TI'yMAaHUTapHOIO
noTeHuana Gpu3nyeckol HayKu, OCMBICIIEHUE CBA3M Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIIECTBA, a TAKXKE C
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU IIPOOIEMaMHu.

Wnes npuknaaHoil HanpasieHHocTu. Kype ¢usuku nmpeamnonaraer 3HakOMCTBO ¢ HIMPOKUM KPYToM
TEXHUYECKHUX U TEXHOJOTHYECKUX PUIIOKEHUN U3yUEHHBIX TEOPUM U 3aKOHOB.

Wnest 5KoJIOTU3alMKi PeAIn3yeTCsl OCPEACTBOM BBEACHMSI DJIEMEHTOB COJEP)KAHUS, MOCBAIEHHBIX
9KOJIOTMUECKUM IpoOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbl C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a
TaKxke 00CyKIeHUs IPoOIeM PallOHAIBHOIO PUPOIONIOIB30BAHUS U SKOJIOTMUECKOH O€30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMH Kypca (M3MKH Ha YpPOBHE CpEIHEro oOIIero o0pa3oBaHHUs SBISIOTCA
¢usnueckue Teopuu (GopMHpPOBAHUE MPEICTABICHUIN O CTPYKTYpe NOCTPOCHUS (PU3UUECKON TEOpUH, POIIH
(yHIAMEHTAIBHBIX 3aKOHOB W TPHHIMIIOB B COBPEMEHHBIX NPEACTABICHUAX O MPHUPOJE, TPAHHIIAX
IPUMEHUMOCTH TEOPH, 1151 ONUCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U MPOLIECCOB).

CHCTEeMHO-JIEITETFHOCTHBIN MONX0A B Kypce (GU3MKH peanu3yeTcs Npexkae BCero 3a CYeT
OpraHu3alK HKCIEPUMEHTAIBHOM AedTenbHOoCTH 00ydaronmxcs. [y 6a30Boro ypoBHs Kypca (PU3HKU — 3TO
UCTIOJIb30BAHNUE CUCTEMBI (POHTAIBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U JIAOOpaTOPHBIX pPadoT,
KOTOpbIE B MporpaMme no (usuke oObEIUHEHbl B OOLIMI CHMCOK YYEHHYECKMX MPAKTHMYECKHX padoT.
Boigenenue B yKa3aHHOM IIepeyHE JIaOOpaTOpHBIX pPadOT, MPOBOJUMBIX JJIi KOHTPOJS U OLIEHKH,
OCYILECTBIISICTCS YYaCTHUKAMH 00pa3oBaTEeIbHOIO Mpoliecca MCXOAs U3 OCOOCHHOCTEW IIaHUPOBAHHS U
ocHauleHus: kaOuHera ¢usuku. I[lpm sToM oOecneunBaeTcd OBJaZIeHUE OOYYAIOIIMMUCA YMEHUSMU
IIPOBOJIUTh KOCBEHHBIE H3MEpPEHMs, HCCIICAOBAaHUS 3aBUCHUMOCTEH (M3NYECKHUX BEITUYMH U TOCTaHOBKY
OTIBITOB I10 MPOBEPKE MPEATOKEHHBIX THIIOTES.

Pemenne pacy€THbIX M KAaueCTBEHHBIX 33734 C 3a/JaHHONW (U3UYECKON MOJENbIo, MO3BOJISIOLIEEe
MIPUMEHSITh U3YUYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3zelia Kypca, TaK U UHTErpupys 3HaHUS
U3 pa3HbIX pa3aenoB. [ kauecTBEHHBIX 3a1a4 IPHOPUTETOM SIBIISIIOTCS 33/1aHUS HAa 00bSICHEHUE POTEKAHUS
(bu3NYeCKUX ABJIEHUN U MPOLECCOB B OKpYyXKarollel KU3HU, TpeOytomye Bbi0opa Gu3nuecKoil Moaenu st
CUTyallMU PAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpedoBaHusmu DPI'OC COO k maTepuanbHO-TEXHHYECKOMY OOECIEUEHUTO
yueOHoro mpoiiecca 0a30BbIii ypOBeHb Kypca (DU3MKH Ha YPOBHE CpelHEro o0Iero o0pa3oBaHUs JOJIKEH
U3ydaTbCs B YCIOBHUSIX IpPEIMETHOro KaOuHeTa (PU3MKM WIM B YCIOBHUAX HHTETPUPOBAHHOIO KaOMHETa
IPEeIMETOB €CTECTBEHHO-HayyHOoro Iukia. Hamuune B xabunere pu3MKM HEOOXOAMMOTO J1aOOpaTOPHOIO
000py/10BaHUs JUIsl BBIOJIHEHUS YKa3aHHBIX B IpOrpaMMe Mo GU3HMKe YYEHUYECKUX MPaKTUYECKUX paboT U
J€MOHCTPAIIMOHHOT'O 000PYAOBaHUS 00s3aTEIBHO.

JemoHcTpannonHoe 000pyAoBaHHe (OPMHUPYETCS B COOTBETCTBHM C MPHUHIMIIOM MHHUMAIbHON
JOCTaTOYHOCTH M OOECleYMBAaeT IOCTAHOBKY MEPEUYMCICHHBIX B MporpaMMme MO (QHU3UKE KIIOYEBBIX
JIEMOHCTPALIMN /1711 UCCIIETOBAHMS U3Y4aeMbIX SIBJICHUN U MPOILIECCOB, IMIUPUUYECKUX U (QyHIaMEHTAIbHbBIX
3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.

JlaboparopHoe o0OpyIOBaHHE [UIsI YYEHUYECKUX IMpaKkTUYecKuX padoT Qopmupyercs B BUIE
TEMaTUYEeCKHX KOMIUIEKTOB M OOECIeYMBaeTcsi B pacy€re OJHOr0 KOMIUIEKTa Ha JBYX OOYYaroIIuXCs.
TemaTnueckre KOMIUIEKTHI JJaOOpPaTOPHOrOo OOOpYAOBaHUS JOJKHBI OBITH MOCTPOEHBI Ha KOMILJIEKCHOM
UCIOJIb30BAHUHU aHAJOTOBBIX M IM(PPOBBIX MPHOOPOB, a TaKKe KOMIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B
BUJIE IUPPOBBIX T1a00paTOPUH.
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OCHOBHBIMH 1eJISIMH H3y4YeHHs] (U3UKHU B 00111eM 00pa30BaHUH SBJISIOTCS:

®opMHUpOBaHUE UHTEPECA U CTPEMIICHHS 00YYAIOIUXCsl K HAyYHOMY M3yUYCHHIO MPUPOJIBI, Pa3BUTHE
UX UHTEJUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

PasButue mpencraBieHHl O HayyHOM METO/€ NO3HAHUS M (HOPMUPOBAHHME HCCIIEIOBATEIHCKOTO
OTHOIICHHUS K OKPYKAIOUIUM SIBIICHUSM;

®opMupOBaHUE HAYYHOI'O MHUPOBO33PEHMS KaK pe3yibTaTa U3y4EHHUs OCHOB CTPOCHHUS MaTepUU U
(byHIaMeHTaIbHBIX 3aKOHOB (DU3UKH;

@opMHUpOBaHUE YMEHUN OOBACHATH SBJICHUS C MCIOJIB30BaHUMEM (DU3MYECKHX 3HAHUN M HAYYHBIX
JI0Ka3aTeNbCTB;

DopMHUPOBaHUE MPEICTABICHUI O POITU (PU3UKH JUTS Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
Y TEXHOJIOTHUM.

JlocTikeHue 3TUX 1eneil o0ecrednBaeTcs peleHHeM CIeIyoIuX 3a/1a4 B Ipoliecce U3yueHHs Kypca
(bU3UKH Ha YPOBHE CPEHETO 00IIEero 00pa3oBaHUs:

[TpuoOperenue cuctembl 3HAHHM 00 OOHMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYAsE MEXaHUKY, MOJEKYJSIpHYI (HU3UKY, DJIEKTPOJIMHAMHUKY, KBAHTOBYIO (U3UKY M 3JIEMEHTHI
acTpo(hU3HKH;

dopmMupoBaHUE YMEHUH PUMEHSATh TEOPETUYECKUE 3HAHUS ISl 00BsICHEHUS (PU3NYECKUX SIBJICHUI B
MPUPOJIC U JJISl IPUHSTUS PAKTUICCKUAX PEIICHHUH B TOBCEAHEBHOM KU3HH;

OcBoeHre crocoOOB pellIeHusl Pa3IMYHBIX 33/1a4d C SBHO 33/J1aHHON (U3MYecKOol MOJenbio, 3a/1ad,
[10/Ipa3yMeBAIOIINX CAMOCTOSTEIbHOE CO3/1aHNEe PU3NYECKON MOJIEH, COOTBETCTBYIOILEH YCIOBUSAM 3a/1auu;

[Tonnmanue GU3NYECKUX OCHOB U MIPUHIIUIIOB IEHCTBUS TEXHUUECKUX YCTPOMCTB M TEXHOJIOTUYECKUX
IIPOLIECCOB, UX BJIMSHUS HA OKPYKAIOILLYIO CPELY;

OBnaseHne METOJAAMHU  CaMOCTOSITENILHOTO — IUJIAHHUPOBAaHUS U MPOBEACHUS  (DU3MUECKUX
HKCIEPUMEHTOB, aHAJIM3a M HMHTEPIpEeTalud HH(POPMAIUH, ONpPEIeNICHHS IOCTOBEPHOCTH MOJIYYEHHOTO
pe3ynbTara;

Coznianue ycinoBHii 1715 pa3BUTHUSL yMEHHUM IPOEKTHO-UCCIIEI0BATENbCKOM, TBOPUECKON JIEATENBHOCTH.

OO11iee 4ncIo 4acoB, PeKOMEHIOBaHHBIX [ u3yueHus ¢puszuku — 136 gacos: B 10 kiacce — 68 yacoB
(2 gaca B Hegento), B 11 kiacce — 68 yacoB (2 yaca B HEJEINIO).

[Ipennaraemslii B mporpaMmMe 1o (Gpusuke nepeueHs 1ab0paTopHbIX U MPAKTUYECKUX PadOT SBISETCS
PEKOMEIOBAaHHBIM, YUYHUTENb JEJAeT BHIOOP IPOBEIEHUS JIAOOPaTOPHBIX pabOT M ONBITOB € YYETOM
WH/IMBUYaIbHBIX OCOOCHHOCTEH 00yYaroImuXcs.

JIro6as pabouas mporpaMma J0JKHA MOJTHOCTBIO BKJIIOYATh B ce€0s co/lep KaHNUe JaHHOW MPOTrpaMMBbl
1o (uzuke.

B otnenbHbIX ciayyasx Kypc pU3MKH 6a30BOr0 YPOBHSI MOXKET M3ydaThes B 00bEMe 204 yaca 3a 1Ba
roga o0yuenus (3 4 B Hexenmo B 10 u 11 kiaccax). B aTom ciydae yBennuuBaercs He MeHee yeM 10 20
pe3epBHOE BpEMsl, KOTOPOE HCIOJB3YETCSl YUMTEIeM JUIsi W3Y4YeHHs] BOIPOCOB, TECHO CBSI3aHHBIX C
BbIOpaHHBIM IpoduiieM 00yueHHs, 1 yBEINUUBAETCS yueOHask Harpy3Kka, OTBOJUMAsl Ha U3yYEeHUE MEXaHUKH,
MOJIEKYJISIPHOM (U3MKM M DJIEKTPOJMHAMUKH, 3a CYET pACHIMPEHHs 4YHUCia JabopaTOpHBIX padoT
HCCIIEI0BATENIBCKOTO XapaKTepa U YPOKOB PELICHHUs KAUYeCTBEHHBIX U PACUETHBIX 3a/1a4.

COJAEP)KXAHUE OBYYEHMUA B 10 KJIACCE.

1. Pazpen 1. ®usuka u METOABI HAYYHOTO TTO3HAHMUS.

®dusnka — Hayka o npupojie. Hayunbie MeTo1bl MO3HAHUS OKpYyKaroliero Mmupa. Poib sakcnepumenTa
Y TEOPUH B MPOIIECCE TTO3HAHUS MTPUPOJIBI. DKCIIEPUMEHT B (DU3HUKE.

MopnenupoBanue (pu3nMUecKux sBIEHUN U mporeccoB. Hayunbie runote3sl. Ousndeckrne 3aKOHBI U
Teopuu. ['paHUIBl MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [[pUHITUTT COOTBETCTBUSI.

Ponp u Mecto ¢u3uku B GOPMUPOBAHUU COBPEMEHHON HAay4YHOH KapTHUHBI MHUpPA, B MPAKTUYECKOU
NEeITEILHOCTH JIOICH.

JeMoHcTpanuu.

AHanoroBbie U TU(POBBIE U3MEPUTEITHHBIE MPUOOPHI, KOMITBIOTEPHBIC TaTIYNUKH.

2. Paznen 2. MexaHuka.

2.1. Tema 1. Kunemaruka
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Mexannueckoe aBuxkeHue. OTHOCHUTENBHOCTh MEXAHMUYECKOro JBHKeHusA. Cucrema oOTCUéTa.
Tpaexropus.

[Tepemenienune, ckopocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE MaTepUaIbHOM
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KOOpaAuHAaT. ClI0)KEHHE IEPEMELIEHUI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABMKeHHE. |'paduku 3aBUCHMOCTH KOOpPJIUHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U IIEPEMELICHUS MaTEPUAIIbHON TOYKU OT BPEMEHHU.

CBobOonHoe najeHue. Y ckopeHue cBOOOAHOrO MaJeHHUs.

KpuBonunerinoe aBukeHue. J[BUKEHUE MATEPUAIBHOM TOYKH IO OKPYKHOCTH C IOCTOSHHOM IO
MOJYJIIO CKOpPOCTbIO. YTJIOBas CKOPOCThb, JIMHEWHass cKopocThb. Ilepmon u uacrora oOparieHus.
[leHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

TexHuueckue ycTpoicTBa U NPaKTUYECKOE MPUMEHEHHUE: CIIUIOMETP, IBUKEHUE CHAPSII0B, LIEITHbIE U
PEMEHHBIE Nepeayn.

JemoHcTpanuu.

Mogens cucteMsl OTCUETA, UIUIFOCTPALMS KUHEMATHYECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpa3zoBanre ABMKEHUI C UCIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue npmxenus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenune yckopeHust CBOOOTHOTO MaICHUSI.

HamnpaBnenue ckopocTy Npu ABUKEHUU N0 OKPYKHOCTH.

Y4eHn4eckuid IKCIIEPUMEHT, J1TabopaTOpHbIE pabOTHI

N3yueHne HepaBHOMEPHOTO JIBXKEHUS C LEJIbIO ONPEIEICHUSI MTHOBEHHOM CKOPOCTH.

HcenenoBanue COOTHOLICHHSI MEXY IYTSIMH, IPOUACHHBIMU TEJIOM 3a IIOCJIEI0BATEIIbHbIE PABHbBIC
MIPOMEXYTKH BPEMEHH IPU PABHOYCKOPEHHOM JIBUKEHUU C HAYAJIbHOU CKOPOCTBIO, PABHOM HYJIIO.

N3yuenune nBUKEHUS APUKA B BI3KOU KUJKOCTH.

Wzydenue nBuxeHHs Tea, OpPOIIEHHOTO TOPU30HTAIBHO.

2.2. Tema 2. JIlunamuka.

ITpuauun otHocuTensHOocTH ["anunes. Ilepssiii 3akoH HeroToHa. MlHepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cyneprno3uiuu cuii. Bropoit 3akon HetoToHa i1 MaTepHalibHONW TOYKH.
Tpertnii 3akoH Hpr0TOHA 1151 MaTepUaIbHbBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec Tena.

Tpenune. Buabl TpeHus (1moxosi, ckonbxeHus, kauenus). Cuiia tpenus. Cyxoe Tpenue. Cuiia TpeHus
CKOJIb>KEHUSI U cuna TpeHus mokos. Koaddumment tpenus. Cuna cONpoTUBICHUS TPU JBIKEHUU Tela B
KUJKOCTH WM rase.

[TocTynaTtenbHOE U BpallaTesIbHOE ABMIKEHHE aOCOIIOTHO TBEPJIOTO Tea.

MOMEHT CuiIBl OTHOCUTENIBHO OCH BpateHus. [1neqo cumbl. Y cinoBus paBHOBECUs TBEPAOTO Tea.

TexHnyeckue ycTpoHCTBA M NMPAKTUYECKOE MPUMEHEHHE: MTOAIINITHUKY, IBUKEHUE MCKYCCTBEHHBIX
CIIyTHUKOB.

JeMoHcTpanuu.

SIBieHne MHEpLHH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoit 3akon HeroToHa.

N3mepenue cuil.

CrnosxeHue cui.

3aBUCUMOCTb CHUJIBI YIIPYTOCTH OT JiepopMaluu.

HesecomocTs. Bec Tena nmpu yCKOpEHHOM MOIbEME U aJCHUU.

CpaBHeHuE CUJI TPEHUS NOKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHSI.

YyeHn4yeckuil HKCIIEpUMEHT, J1TabopaTOpHbIE pabOThI

Nzydenue nBuxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPY>KHUHE U PE3MHOBOM 00paslie, OT UX
nedopmariu.

HccenenoBanue yciaoBUui paBHOBECUS TBEPAOTO TEJIAa, UMEIOLLETO OCh BPALCHUS.

2.3. Tema 3. 3akOHBI COXpaHEHHUSI B MEXaHHKE.
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Hmnynbc MaTepraabHON TOUKH (TeJa), CHCTEMbI MaTEpUaNIbHBIX ToUeK. IMIysbe cuitbl M H3MEHEHMe
HMITyJIbCA TeJla. 3aKOH COXPAaHEHUsl UMITyJIbca. PEakTUBHOE JBUKEHUE.

Pabora criisl. MOIIHOCTE CHJIBI.

Kunernueckas sHEprusi MaTepUaIbHON TOUKU. Teopema 00 M3MEHEHUH KHHETUYECKOH SHEPTHH.

[TorennuanbHas osHeprus. IloTeHuuanbHass »SHeprus ynpyro JeQOpMHUPOBAHHOW IPYXKHUHBI.
[TorennmanbHast SHEPrys Tejia BOJU3U MOBEPXHOCTH 3eMJIH.

[ToreHnuanbHble U HENOTEHIMAIbHBIE CUJIbl. CBsA3b pabOThl HENMOTEHUHUAIBHBIX CUJI C U3MEHEHHEM
MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYopyrue v Heynpyrue CTOJIKHOBEHHS.

TexHudeckue yCcTpoucTBa U IIPAKTUYECKOE NMPUMEHEHHUE: BOJOMET, KOINEP, NMPYKUHHBIM ITUCTOJIET,
IBUKCHHUE PaKeT.

JeMmoHcTpanuu.

3aKOH COXpaHEHMsI UMITyJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexon nmoTeHIMATBHON SHEPTUU B KUHETUYECKYIO U 00paTHO.

Y4eHn4ecKkuil HIKCIIEPUMEHT, 1TabopaTOpHbIE pabOThHI

N3yuenne abCcoIIOTHO HEYIIPYTOro yapa ¢ HOMOIBIO ABYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3u pabOTbl CHUJIbI C M3MEHEHHEM MEXAHUYECKOW SHEPIUM Tejla Ha NpUMeEpe
PacTsKEHUsI PE3UHOBOIO XKIyTa.

3. Paznen 3. Mounekynsapras pu3nka U TepMOAMHAMUKA.

3.1. Tema 1. OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOI TEOpHUH.

OCHOBHbBIE TOJOXEHUS MOJIEKYJSPHO-KMHETUYECKOW TEOPUM U UX OIBITHOE OOOCHOBaHUE.
bpoynoBckoe nsmxenue. Auddysus. Xapakrep ABMKEHHsI U B3aUMOJICHCTBUS 4acTHIl BeuiecTBa. Mojaenu
CTPOCHUS Ta30B, KHUAKOCTEH U TBEPIBIX TNl U OOBSCHEHHE CBOWMCTB BEIIECTBA HA OCHOBE ITHUX MOJEIEH.
Macca u pazmepsl Moaekyi. KonnuectBo Bemectsa. [loctosnnas ABoranpo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mogens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU HACAIBHOTO
raza. AOCONIIOTHAsI TeMIlepaTypa Kak Mepa CpeJHel KWHETHYECKOW YHEPTUH TEIIOBOTO JIBUIKECHHUS YaCTHIL
raza. lllxama Temneparyp KenbBuna. ['a3zoBble 3akoHbl. YpaBHeHue Menaeneesa—Kianeiipona. 3akoH
Hanerona. M3omporeccsl B HJeaIbHOM ra3e C IOCTOSHHBIM KOJMYECTBOM BeulecTBa. [ 'paduueckoe
IIPEeJICTaBICHUE U30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHu4eckue ycTpoicTBa U MpaKTUUECKOe IPUMEHEHNE: TEPMOMETpP, ObapoMeTp.

JeMoHcTpanuu.

OnbIThI, JOKa3bIBAIOIINE IUCKPETHOE CTPOEHHUE BEIlecTBA, (oTorpaduu MOJEKYJ OpraHMYECKHUX
COCJIMHECHUH.

OnbIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JIBHXKEHUSI.

Mopens onbita LlTepHa.

OnbIThI, OKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHSL.

Mopens, HILTIOCTPUPYIOIAas IPUPOTY JNABJICHMS ra3a Ha CTEHKU COCY/Ia.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MPOLECCHI.

YyeHnueckuil SKCIepUMEHT, J1abopaTOpHbIE PadOThI

OmnpezneneHne Macchl BO3JyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEpeHMH 00b&éMa KOMHATHI,
JABJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

3.2. Tema 2. OCHOBBI TEPMOTUHAMHKH.

TepmoauHaMuyeckas cucreMa. BHyTpeHHssl SHEprusl TEPMOJANHAMHYECKOW CUCTEMBI U CIIOCOOBI €€
n3Menenus. KonudectBo TemnoTsl U padora. BHyTpeHHsIs1 SHEprusi 0JJHOATOMHOTO MAEaIbHOro ra3a. Bumabl
TEILIONEPEIayu: TEIUIONPOBOJHOCTh, KOHBEKLHs, U3JIy4eHHE. YIelbHas TEIUIOEMKOCTh BELIECTBA.
KonnyecTBo TemoTel pu Temionepeaaye.

[Tousitue 00 aguabatHoM mporiecce. [lepBolii 3akoH TepmoauHaMuku. [IpuMeHeHre nepBoro 3aKoHa
TEPMOJMHAMUKH K n3onponeccam. ['paduyeckas uHTepnperanus padboTh rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh MpoieccoB B MpUpoe.

TenioBbie MamMHbL. [IpUHIMIBL AeHicTBUA TEIIOBBIX MalluH. [IpeoOpa3oBaHus SHEPTUHU B TEIIJIOBBIX
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MamuHax. Koaddumment monesnoro aeictBus TeroBor mammHbl. [{ukn Kapro m ero kosdduiment
MOJIE3HOTO JACUCTBUS. DKOJIOTHYECKHE MPOOIEMBI TEIJI0IHEPT€TUKY.

TexHuyeckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: ABUTaTelb BHYTPEHHETO CrOpaHus, ObITOBOM
XOJIOUIbHUK, KOHUIIMOHED.

JemoHcTpanuu.

V3MeHeHre BHYTPEHHEH YHEPruM Tella MPH COBEPIICHHH PAa0OTHI: BBUIET MPOOKH M3 OYTHUIKH MO
NEMCTBHEM CKATOr0 BO3/lyXa, HarpeBaHue 3¢upa B JaTYHHOH TpyOke MyTEM TpeHUsl (BUICOIEMOHCTPALIHS).

N3menenue BHyTpeHHEHN SHEpruu (TeMIepaTyphbl) Teja MpHU TeIionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3AyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mapoBoii TypOWHBI, IBUTATEIsI BHYTPEHHETO CTOPAHUs, PEAKTHBHOTO JIBUTATEIIS.

Y4eHUYECKU IKCIIEPUMEHT, JJaOOpaTOpHbIE pabOThI

N3mepenne yaenbHOU TeII0EMKOCTH.

Tewma 3. ArperatHble COCTOSIHUS BenlecTBa. Ma3zoBbIe NEPEXOIbI.

[TapooOpa3oBanue u konjaeHcamus. Mcmapenue u kurneHue. AOCOMIOTHAsT W OTHOCUTEIbHAs
BJIQXKHOCTh BO3yxa. HachlleHHblit nap. Y aenbHas Tersaora napoodpazoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI
KUIIEHUS OT JIaBJICHUS.

TBépnoe teno. Kpucrannuueckue u amop@Hbie Tesna. AHU3OTPONHS CBOMCTB KpucTamioB. JKuakue
kpuctaibsl. CoBpeMeHHble MaTepuanbl. [lnaBiaeHue W kpucraudzauus. YAeiabHas TEIJIoTa IUIABICHMS.
Cyb6numarusi.

YpaBHeHHE TEIUIOBOTO OallaHca.

TexHu4yecKkue yCTpONCTBA U MPAKTHYECKOE MPUMEHEHHE: TUTPOMETP M MCUXPOMETP, KallOpUMETD,
TEXHOJIOTUH MOJTYYEHHs] COBPEMEHHBIX MaTEPHAJIOB, B TOM YKCJI€ HAHOMATEpUAJIOB, U HAHOTEXHOJIOTHHU.

JlemoHcTpanuu.

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenve npu moHM>KEHHOM JIaBJICHHUH.

Crioco0bl U3MEpEHUs BIKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJIIOB.

Y4eHUYECKUH IKCIIEPUMEHT, 1a00paTOpHbIE pabOThI

H3mepeHne OTHOCUTEIbHON BIaKHOCTH BO3/1yXa.

4. Paznen 4. DneKTpoAMHAMUKA.

4.1. Tema 1. DnekTpocTaTuka.

OnekTpuzanusi Tel. ODIJEKTpUYecKuil 3apsan. [[Ba Buaa snekTpuueckux 3apanoB. [IpoBoanHuku,
JTUBJIEKTPUKU U TOTYIIPOBOAHUKHU. 3aKOH COXPaHEHUS AJIEKTPUUECKOI0 3apsa.

B3aumopeiictBue 3apsaoB. 3akoH Kynona. ToueuHslid alneKTpUUECKUi 3apsia. DIEKTPUUECKOEe TOJIE.
HamnpsoxkénHocTh  dekTpudeckoro mnoss. IIpuHoun cynepno3suuuu  deKTpUYEeCKUX Iosied. JImHun
HaIpsKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

Pabora cun snexrpocratnueckoro mnoiss. Ilorenuwman. PasHocTes moreHuuanos. [IpoBogHuku u
JTUAJIEKTPUKHU B AJIEKTPOCTATHUECKOM MoJ€e. JuanekTpuyeckas NpoOHUIAEMOCTb.

OnekrpoéMkocTs. KonaeHcarop. D1eKTpoEMKOCTh MIOCKOT0 KOHAEHCATOpa. DHEPIHsl 3apsyKEHHOTO
KOHJIEHCATOopa.

TexHuueckue ycTpoiicTBa M NPAKTHUUECKOE MPHUMEHEHHE: 3JEKTPOCKON,  3JIEKTPOMETD,
ANEKTPOCTATUYECKAS 3allUTa, 3a3eMJICHHE JJICKTPONpPUOOpPOB, KOHJEHCATOP, KOMHPOBAIBHBIN ammapar,
CTPYHHBIN IIPUHTED.

JleMoHCcTpanuu.

VYCeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3aumopeiicTBre Ha’IEKTPU30BAHHBIX TEIl.

DIIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpoBOIHUKY B AIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTAaTUYECKAs 3alUTa.

JM3NeKTpUKY B 3JIEKTPOCTATHUECKOM II0JI€.

3aBUCHUMOCTh AJIEKTPOEMKOCTH IMJIOCKOTO KOHJEHCATOpa OT IUIOIIAIU IUIACTHUH, PACCTOSHUS MEXY
HUMH U JTUAJIEKTPUYECKOU MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHEHCATopa.
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YueHn4YeCcKuil SKCIIEPUMEHT, JTa00paTOpHBIE PaOOTHI

N3Mmepenne 351eKTpOEMKOCTH KOHIEHCATOPA.

4.2. Tema 2. [ToCcTOSIHHBIN 3JIEKTPUUYECKHUIA TOK. TOKH B pa3IMYHBIX CpPEIax.

DJNIEKTPUUYECKHUI TOK. Y CIOBUS CyIIECTBOBAHUSA 3JIeKTpuueckoro Toka. Mcrounuku toka. Cuma Toka.
[TocTostHHBIM TOK.

Hanpsokenne. 3akon Oma 1715 yyacTka LEnH.

DNEeKTpUYecKOe COIMpPOTUBICHUE. YIEIbHOE CONpOTHBJIEHHE BellecTBa. llocienoBarensHoe,
[apajuIeJIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOAHUKOB.

Pabora anekrpudeckoro Toka. 3akoH J[xoymns—Jlena. MomHOCTb 371€KTPUYECKOTO TOKA.

DNEKTPOABMKYIIAS CHJIA U BHYTPEHHEE CONMPOTUBIECHUE UCTOYHUKA TOKa. 3akoH Oma Jyisi OJHOM
(3amMKHYTOM) 35ekTprueckoi renu. KopoTkoe 3aMmbikaHue.

DJNIEKTpOHHAsE MPOBOJMMOCTh TBEPABIX METAJJIOB. 3aBUCHUMOCTb CONPOTHBIICHUS METAJUIOB OT
temieparypbl. CBEpXIPOBOAUMOCTD.

DneKkTpuuecKuil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyUKOB.

[TomynpoBonnuku. CoOCTBEHHAs U MPUMECHAsI MPOBOJUMOCTh MOTYNPOBOJHUKOB. CBoiicTBa p—N-
nepexoia. [lomynpoBoJHUKOBBIE TPHOOPEI.

DNEKTPUUECKHl TOK B PAacCTBOpPAX M PaCIUIaBaX 3JEKTPOIUTOB. DIIEKTPOIUTHYECKAs JUCCOILUAIMS.
DNeKTPOIH3.

DnekTpuueckuii TOK B razax. CaMOCTOSTENbHBIN U HECaMOCTOSATENbHbIN pa3psaa. Monnus. [1na3ma.

TexHu4eckue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: aMIlepMETp, BOJBTMETP, PEOCTar,
UCTOYHUKUA TOKA, SJIEKTpPOHArpeBaTeNbHbIE MPUOOPHI, AJIEKTPOOCBETUTENbHBIE MHPUOOPHI, TEPMOMETP
COMPOTHUBIICHUS, BAKyyMHBIM JAHOJ, TEPMHUCTOPbI U (HOTOPE3UCTOPHI, TMOIYNPOBOJHUKOBBIN THOJ,
rajibBaHUKa.

JeMoHcTpanuu.

H3mepeHue cuibl TOKa U HAMIPSHKSHHUS.

3aBUCUMOCTh CONPOTHUBIICHUS IMJIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, TJIOMIAIU MONEPEUHOTO
CEUeHUs U MaTepuana.

CwmenanHoe COeIMHEHUE TIPOBOTHUKOB.

[Tpsimoe m3MepeHue MEeKTPOABIKYIIEH cuiibl. KopoTkoe 3aMbIKaHuE raibBaHUYECKOTO DJIEMEHTA U
OIICHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[1poBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3yXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTH JHO/1A.

Y4eHnueckuii SKCIIePUMEHT, J1a0opaTOpHbIE PabOTHI

N3ydeHne cMEIIaHHOTO COEMHEHHS pE3UCTOPOB.

N3mepenne 3neKTpoABMKYILEN CUIIbl HICTOYHUKA TOKA U €0 BHYTPEHHETO CONMPOTUBIICHHUS.

Hab6monenue anextpomnusa.

6.5. MexxnpeaMeTHbIe CBS3H.

N3yuenune kypca ¢puszuku 6a30Boro ypoBHs B 10 kiacce OCymIeCTBISIETCS C YUETOM COJIEPKATEITHHBIX
MEXIMPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHUKH, OMOJIOTHH, XUMHUH, Teorpaduu U TEXHOJIOTUH.

MexnpeaMeTHbIE TOHSTHS, CBSI3aHHBIE C HM3YYEHHEM METOJIOB HAYYHOTO IIO3HAHUS: SIBJICHHE,
HayuyHbli (akT, rHMOTe3a, (Qu3MYeckas BEIWYMHA, 3aKOH, TEOpHs, HAOMIOJEHUE, DKCIEPHUMEHT,
MOJIETUPOBaHUE, MOIEINIb, U3MEPEHHUE.

Maremartuka: peleHrne CUCTeMbl ypaBHEHUH, TMHEWHas PYHKIHS, Tapadoma, Turepobona, ux rpadguxku
U CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIUHU: CHHYC, KOCHHYC, TaHI€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIIMA HA OCU KOOPJUHAT, CI0KEHNE BEKTOPOB.

buonorus: MexaHu4yeckoe ABMKEHHE B XKUBOUM Tpupoje, Auddysus, ocMoc, TeIT00OMEH >KHBBIX
OpraHu3MOB (BH/IbI TEIUIONEPEAAUHU, TEMIIOBOE PABHOBECHUE), DIIEKTPUUECKHUE SIBJICHUS B )KUBOU MPUPOJIE.

XuMusi: TUCKPETHOE CTPOCHUE BEIECTBA, CTPOSHNWE aTOMOB M MOJIEKYJI, MOJIb BEIECTBA, MOJIApHAs
Macca, TEIJIOBbIE CBOMCTBAa TBEPABIX TeN, KUIAKOCTEH M Ta3oB, 3JEKTPUUYECKHUE CBOMCTBA METAJUIOB,
AIEKTPOJIUTUYECKAS TUCCOIMAIINS, TaThBAHUKA.

['eorpadusi: BmaXXHOCTh BO3/AyXa, BETPHI, 6apoMeTp, TEPMOMETD.

Texnomorust: mpeoOpazoBaHue IBIKEHUN C UCIOI30BAaHUEM MEXAHU3MOB, YUET TPEHHUS B TEXHUKE,
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MOALIUITHUKY, HCIIOJIb30BAHUE 3aKOHA COXpPAaHEHUs HMIIyJbca B TEXHHMKE (pakeTa, BOAOMET U JPYrHe),
JBUraTellb BHYTPEHHETO CrOpaHus, MapoBasi TypOuHa, OBITOBOI XOJOJMIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
MOJIyYEHUsI COBPEMEHHBIX MAaTEpUAIOB, B TOM 4YHUCJIE€ HAHOMAaTE€pUAIOB, W HAHOTEXHOJIOTHH,
AJIEKTPOCTaTUYECKas  3allUTa, 3a3eMJICHHE  DJCKTPONPHOOPOB, KCEPOKC, CTPYWHBIA  MpPUHTED,
AJIEKTpOHArpeBaTesibHbIe MIPUOOPHI, YIEKTPOOCBETUTENbHBIE TPUOOPHI, raIbBaHHUKA.

COJEPKAHUE OBYYEHMUA B 11 KJIACCE.

1. Paznen 4. DnekTpoIiHaMHUKa.

1.1. Tema 3. MaruutHoe noJie. DIEKTPOMAarHUTHasT UHIYKIHS.

ITocrositHHbIE MarHuThHl. B3auMmonelCTBHME IIOCTOSHHBIX MarHuroB. MarHutHoe mnose. Bekrop
MAarHuTHOM MHIYKUUHU. I [pHHIMI Cyneprno3uiuy MarHuTHAIX ITOoJIeH. JInHUKM MarHuTHOW nHAyKuuu. Kapruna
JIMHUI MarHUTHOW MHAYKIHH I0JI IOCTOSIHHBIX MArHUTOB.

MarautHoe noje NpoBOJHUKA ¢ TOKOM. KapThHa JNMHMM MHIYKIMM MarHUTHOIO IOJI JUIMHHOTO
IIPSIMOTO TNPOBOJHUKA M 3aMKHYTOTIO KOJIBLIEBOIO IIPOBOJ-HHMKA, KaTymKH ¢ TOKOM. OmbIT Opcreza.
B3anmonencTere NpoBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOZlyJIb U HAaIIPABJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHE. [[BHKeHHE 3apsKEHHOM YacTHIbl B OJHOPOIHOM
MarHuTHoOM nose. Padora cuisl JIopenna.

SIBieHue 3MeKTPOMarHUTHON MHAYKUIMU. [I0TOK BeKTOpa MarHUTHON MHAYKLHU. DJIEKTPOIBUKYLIAs
CWJIa UHAYKIMH. 3aKOH NIEKTPOMarHuTHoW nHaykuuu dapanes.

BuxpeBoe 3nexTpuueckoe mosie. DIeKTPOABUKYIIAs CUJIa UHAYKLIUU B MPOBOJHUKE, TBUKYIIEMCS
[IOCTYIIATEJIBHO B OJHOPOJHOM MarHMTHOM IIOJI€.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBIIEHME CAMOMHIYKIIMU. DJIEKTPOABMIKYILAsl CHUJIa CAMOMH Ty KLU,

DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

TexHuyeckue ycTpolcTBa U NMPAKTUYECKOE NMPUMEHEHHE: MOCTOSIHHBIE MarHUThI, 3J€KTPOMArHUThI,
JIEKTPOABUIaTeNb, YCKOPUTEIIN IEMEHTAPHbBIX YaCTHLL, UHAYKIIMOHHAS TI€Yb.

JeMoHcTpanuu.

OmneiT Opcrena.

OTKJIOHEHNE 3JIEKTPOHHOTO MyYKa MarHUTHBIM TIOJIEM.

JIuHMM MHIYKIMY MarHUTHOTO MOJIS.

B3anmopelictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBiEeHME PNEKTPOMArHUTHOM MHIYKIIUH.

IIpaBuno Jlenna.

3aBUCUMOCTB JIEKTPOJBUKYILEN CHIIBI MHIYKIUU OT CKOPOCTH U3MEHEHUSI MarHUTHOT'O TMOTOKa.

SIBieHre caMOMHTyKIIUH.

YyeHnueckuil SKCIIepUMEHT, J1a0opaTOpHbIe padOoThI.

W3y4yeHre MarHuTHOTO TOJISl KaTYIIKHU C TOKOM.

HccnenoBanue JeNCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJI€HUS 2IEKTPOMarHUTHOW MHAYKIIMH.

2. Paznen 5. Konebauust 1 BOJHEL.

2.1. Tema 1. MexaHWYeCKHUE U AIICKTPOMArHUTHBIC KOJICOaHMS.

KonebarenbHass cuctema. CBoOOJHBIE MeXxaHWYeckue KosebaHus. ['apmMoHndeckue KojeOaHMs.
[lepuon, uwacrorta, ammiutyna u ¢asza konebanuid. [IpyXuHHBIN MasTHHK. MareMaTWUdecKWil MasTHUK.
VYpaBHeHHe rapMOHNYecKUX Kojebanuii. [IpeBpaiienre sHeprun Npu rapMOHUYECKHX KOJIEOaHUSX.

Konebatenbublit koHTYyp. CBOOOAHBIE 3JIEKTPOMarHUTHbIE KOJeOaHus B UJICAIBHOM KOJieOaTeTbHOM
KOHTYype. AHAJIOTHsI MEXIy MEXaHWYECKMMM U 3JIEKTPOMAarHUTHBIMH KojeOaHusmu. Popmyna ToMmcoHa.
3aKOH COXpaHEeHUs SHEPTUHU B UACATLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBieHue o 3aTyxaromux KonebaHusAX. BbIHyK/IeHHbIE MeXxaHn4Yeckue Konebanus. Pe3onanc.
BoiHyKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.
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Ilepemennbii  TOK. CHHYCOMAQJIBHBI MEPEMEHHBIA TOK. MOIIHOCTh TEPEMEHHOTO TOKa.
AMIIIUTYTHOE U AEUCTBYIOLIEE 3HAUEHNE CHIIbI TOKA U HAPSYKEHUS.

Tpancdopmarop. [TpousBoacTBO, IEpenaya u MOTPEOJICHHUE MIEKTPUICCKON YHEPTUU. DKOJIOTHIECKUE
PUCKU IIPU IIPOU3BOJCTBE 3JIEKTpOIHEpruu. KynpTypa HCIOnb30BaHUS 3JIEKTPOIHEPIUU B IOBCEIHEBHOM
KU3HHU.

TexHudeckue yCTpPOWCTBA M IPAKTHYECKOE INPUMEHEHHUE: DJJIEKTPUYECKUN 3BOHOK, TI'E€HEpaTop
MIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpOnepeiay.

JeMmoHcTpanuu.

HccnenoBanue napameTpoB KojiedaTeNbHOM cucTeMbl (IPY>KUHHBIN HIIM MAaTEMAaTUYECKUN MAasTHHK).

Habmonenue 3aTyxaromux KoieOanui.

HccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOaHUH.

Hab6ntonenue pezonanca.

CB0OOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcuuorpaMmsl (3aBUCMMOCTH CUJIBI TOKA M HAIIPSDKEHUS OT BPEMEHHU) ISl 3JIEKTPOMArHUTHBIX
KoJeOaHuH.

Pe3onanc mnpu mocnenoBaTeNbHOM — COEIMHEHUU PE3UCTOpa, KaTYUIKM MHIYKTUBHOCTH U
KOHJIEHCATOopA.

Monenb IMHUY 3JIEKTpoIIepeiadH.

Y4eHUYECKUH IKCIIEPUMEHT, 1a00paTOpHbIE pabOThI

HccnenoBanue 3aBHCUMOCTH TIEPUOJIa MaJIbIX KOJeOaHUil Tpy3a HAa HUTU OT JUIMHBI HUTH M MAacChl
rpysa.

HccnenoBanue NepeMEHHOr0 TOKAa B LENU M3 IIOCIEI0BAaTENbHO COEIUHEHHBIX KOHJIEHCATOpa,
KaTyLIKHU U Pe3UCTopa.

2.2. Tema 2. MexaHU4YecKHE U SJICKTPOMArHUTHBIEC BOJIHBI.

Mexanuueckue BOJHBI, ycioBHs pacnpoctpaHeHus. [lepuon. CkopocTs pacnpocTpaHEeHUs U JIIMHA
BoJIHBL [lonepeunsie u pooibHbIC BOJTHBL. MHTEphepeHus u qudpakiins MEXaHUIECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTpOMarHUTHbBIE BOJHBI. Y CJIOBHSI U3ITyUYEHUS JIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus
BekTopoB E, B, v B snekrpomarHuTHOM BosiHe. CBOICTBa 3JE€KTPOMArHUTHBIX BOJIH: OTpa)X€HHE,
npeJoMIIeHUE, mosipu3anus, audpakuus, narepdepernns. CKoOpocTh AEKTPOMArHUTHBIX BOJIH.

[Ikana 31eKTpOMarHuTHBIX BOJIH. [IpMeHeHne 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMIIBI paInOCBA3H U TeleBUIeHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH Cpenibl.

TexHuuyeckue ycTpoWcTBa M MPAKTUYECKOE TNPUMEHEHHUE: MY3bIKaJlbHble HHCTPYMEHTHI,
yJIBTPa3ByKOBasl JIMAarHOCTMKAa B TEXHUKE M MENWLIMHE, pajap, paAuONpUEMHUK, TEJIEBU30p, AHTCHHA,
tenepon, CBU-nieus.

JeMoHcTpanuu.

OO6pa3oBaHue U pacpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIHLHBIX BOJIH.

Konebmromieecst Te0 Kak HCTOYHUK 3BYKA.

Habmonenune orpaxkeHus U IpeaoMIIeHUS MEXaHUYECKUX BOJIH.

HaGnronenue unrepdepeHunu 1 Audpakiuy MEXaHH4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaOGnroneHnue cBsi3M rpOMKOCTH 3BYKa U BBICOTHI TOHA € aMILJIUTYAO0H U 4acTOTOM KoeOaHUH.

HccnenoBaHne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)K€HHE, MpPEIOMIICHHE, MOJspHU3aus,
mudpakuus, nHTephepeHIus.

2.3. Tema 3. Onruka.

I'eomeTpuueckas ontuka. [IpsmonuHeitHoe pacipocTpaHeHUE CBETa B OTHOPOAHOM cpene. JIyd cera.
To4euHbIi1 ICTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHbI OTpakeHus cera. [locTpoeHne n300paxeHnit B MIIOCKOM 3epKaje.

[Ipenomnenune cBera. 3aKOHBI MIPETIOMIIEHUS CBeTa. AOCOMIOTHBIN MTOKa3aTeNb npeiaomiienus. [lomHoe
BHYTpEHHee oTpakeHue. IIpenenbHblil yroi MojIHOro BHyTPEHHETO OTPaKEHHUS.

Hucnepcus ceeta. CroxkHbIl cocTaB 6enoro cera. L{ser.

Cobuparomue U paccenBaromiye JuH3bl. ToHkas nuH3a. DoKycHOe paccTOSHUE M ONTHYECKas CUila
ToHKOM nuH3bI. [locTpoeHne m3o0paxkeHuit B coOMparomMx M paccenBarommx JuH3ax. dopmyna TOHKOM
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JIMH3EL. YBelInUueHUe, JaBaeMoe JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBass ontuka. MaTepdepenuns cBera. KorepeHTHbIE WCTOYHHKH. Y CJIOBHUS HAOIIOIACHUS
MaKCUMYMOB 1 MUHUMYMOB B HHTEP(EPEHIINOHHOM KapTUHE OT JBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxus ceeta. Judpaxkinuonnas pemeérka. YcioBue HaOMIOJEHUS TJIaBHBIX MaKCUMYMOB IPHU
Ma/ICHUY MOHOXPOMAaTHYECKOTO CBETa Ha AU(DPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHUUeCKue yCTPOICTBA U MPAKTUYECKOE MPUMEHEHHE: OUKH, JTyma, poToannapar, MpOeKINOHHBINA
anmnapar, MUKPOCKOII, T€JIECKOII, BOJIOKOHHAS ONTUKA, TU(PPaKIIMOHHAS perIéTKa, MOJISPOUI.

JeMmoHcTpanuu.

[IpsimonuHeitHOe pacipocTpaHeHHue, OTpakeHUe U npenoMieHue ceera. OnTuueckue mpruOopsl.

[TostHOE BHYTpEHHEE OTpakeHHne. Moiesib CBETOBOIA.

HccnenoBanue CBOMCTB M300paKCHUI B JIMH3aX.

Mopenu MUKpOCKOIIa, TEJIECKOIIA.

HabGnronenue naTepdepeHIium cBeTa.

HaGmonenue nudpakiuu cBera.

Habmronenue nucnepcuu cBera.

[TosrydyeHue ciekTpa ¢ HOMOIIBIO PU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(PPAKIMOHHON PEIIETKH.

Habumronenune nonsipusanum cBera.

Y4eHUYECKU IKCIIEPUMEHT, J1abopaTOpHbIe PadOThHI

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIA.

HccnenoBanue CBONCTB N300paKeHUI B JTMH3AX.

HabGmronenue qucniepcuu certa.

3. Paznen 6. OcHOBBHI crieIMaTbHONM TEOPUU OTHOCUTEIHLHOCTH.

I'paHnunBl  PUMEHMMOCTH — KJIACCMYECKOM  MexaHukd. [locTynarsl  cnenuaibHOM — TEOpHUH
OTHOCUTEJIbHOCTH: WHBAPUAHTHOCTh MOJAYJS CKOPOCTH CBETa B BaKyyMe€, NPUHLHUI OTHOCUTEIBHOCTHU
OlHIITEHHA.

OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPALLEHUE JIUTHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKON YaCTULbl. DHEPTHUS MTOKOSI.

4. Paznen 7. KBantoBas ¢usuka.

4.1. Tema 1. DneMeHTH KBAHTOBOUW ONTHKHU

®oronsl. opmyia [Inanka cBs3u s3Heprun GOTOHA C €ro YaCTOTOW. DHEPrus U UMITYJIbC (POTOHA.

OtkpeiTe u uccinenoBanue ¢oroddpdexra. Ompbitel A.I'. CtoneroBa. 3akoHbl ¢oTodddekra.
VYpasaenue DifHmTeitHa 11t porordpdexra. «KpacHas rpanuna» pororddexra.

Hasnenue cBera. OnbiTel [1.H. JIeOGenena.

XHUMHUYECKOE JIEHCTBUE CBETA.

TexHHueckue ycTpoiicTBa M NMpaKTHUYECKOE NMpPUMEHEHHue: (POTOIEMEHT, (POTOAATUMK, COJHEUHAs
Oatapest, CBeTOIUOI.

JeMoHcTpanuu.

®doTor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeIIHEro GpoTtoad¢exra.

CBeToanoI.

Conneunas Oatapes.

4.2. Tema 2. CTpoeHHe aTOMA.

Monens aroma Tomcona. OnbiTel Pesepdopa no paccesHuro o -uactuil. [TnanerapHast Mojiens aToma.
[Tocrynatel bopa. U3nyuenue u nornouieHre GOTOHOB MPH MEPEXO/I€ aTOMa C OJHOTO YPOBHS SHEPrUM Ha
npyroi. Buasl ciektpoB. CriekTp ypoBHEN SHEPTUU aTOMa BOJIOPO/A.

BonHoBbI€ cBoiicTBa yacTull. BonHb! ae bpoins. KoprycKyisipHO-BOJIHOBOM JTyaau3M.

CnoHTaHHOE U BBIHYKJIEHHOE U3ITyUEHUE.

TexHuyeckue ycTpoHWCTBa M MPAKTUYECKOE NMPUMEHEHHE: CIEKTpalbHbIA aHaln3 (CHEKTPOCKOIN),
Ja3ep, KBAaHTOBBIN KOMIIBIOTED.

JeMmoHcTpanmy.
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Mopnenb oneiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Hab6nronenne nuHEHYaThIX CIIEKTPOB M3TyUCHUS.

Jlazep.

Y4eHUYeCKui HIKCIIEPUMEHT, JIabopaTOpHbIe PaOOTHI.

Hab6ntonenue nuneiyaToro crexkTpa.

4.3. Tema 3. ATomMHOE SAPO.

OKCHEPUMEHTHI, 10Ka3bIBAIOLIUE CIOKHOCTb CTpOeHUs sapa. OTKphITHE PaluOaKTUBHOCTH. OIBITHI
Pezepdopna mo ompexneneHuio coctaBa paAMOaKTUBHOro uinyudeHus. CBoiicTBa anbda-, Oera-, ramma-
u3NlydyeHus. BiusiHue pairoakTUBHOCTH Ha )KMBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA W HelTpoHa. HykmonHas moxaens supa IeizenOepra—lBanenko. 3apsa sapa.
Maccosoe uncio sapa. M3otomsl.

Anbda-pacniaz. DJIEKTpPOHHBIM ¥ TO3UTPOHHBIA OeTa-pacmaa. [amMma-uzinydeHue. 3aKoH
paZaMoaKTUBHOIO pacraja.

DHeprus CBS3U HYKIJIOHOB B sifjpe. S nepHblie cuibl. JlegekT Macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepusiii peaktop. Tepmosaepnbiii cunres. [IpoGneMbl W MEPCHEKTHBBI SACPHON SHEPTreTUKU.
DKOJIOTMYECKHE aCIEKThI s,IEPHON IHEPTETUKH.

DneMeHTapHble yacTulibl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHL.

OdyHIaMeHTallbHbIE B3auMOIeHCTBUS. EMuHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: TO3MMETp, Kamepa BuibCoHa, siepHbIN
peakTop, aToMHas 6omoa.

JeMoHcTpanuu.

Cu€TynK HOHU3UPYIOIIKX YACTHUII.

Y4eHn4ecKkuid HKCIIEPUMEHT, J1TabopaTOpHbIE pabOTHI

HccnenoBanue TpekoB YacTuil (110 TOTOBBIM GoTorpadusim).

5. Paznen 8. DneMeHTHI aCTPOHOMHH U aCTPO(DU3UKH.

Otanbl pa3BUTHs acTpoHOMUH. [IpuKiIagHOe 1 MUPOBO33pEHYECKOE 3HAUYEHUE ACTPOHOMUMU.

Bun 3Bé3qHoro Heba. Co3Be3aust, spKue 3BE3/1bl, IJIAHETHI, X BUAUMOE JABH>KEHUE.

Conneunas cucrema.

Connue. ConHeuHass akTHMBHOCTh. McTounuk sHeprum ConHua v 3BE31A. 3BE3BI, UX OCHOBHBIE
XapaKTepUCTHKU. JlnarpaMma «CIeKTpaabHbIN KIacC — CBETUMOCTBY. 3BE3/bI TJIaBHOM IIOCIEA0BATEIBHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTb» JIJIs 3BE3]] I1aBHOM MOCIIeI0BaTeIbHOCTU. BHyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHBIE NPEACTABIECHUS O IPOUCXOXKACHNUN U 3Boonnu CoslHLA U 3BE311. DTambl KU3HU 3BE3I.

Muneunsiii [1yTs — Hama [Nanaktuka. [Tonoxxenne u neuxenue Connua B ['anakTtuke. THUIBI ranakTHK.
Panuoranaktuku u kBazapel. UEpHbIE ABIPHI B A/Ipax rajakTUK.

Bcenennas. Pacumupenue Bceenennoil. 3akon XaO6na. Pazberanue ramaktuk. Teopust Bonbiioro
B3pbIBa. PenmukToBOE M3iydeHue.

MacmrabHas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnbie npo0ieMbl aCTPOHOMUH.

Yyenunueckre HaOIIOIEHUS.

HaOnroneHuss HEBOOPYXKEHHBIM TJIa30M C HCMOJIB30BAHUEM KOMIBIOTEPHBIX MPUIOKEHUH JUIS
OTpesieNICHUs] MOJOXKEHUs] HeOECHbIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3fusi CeBepHOro
MIOJIyIIAPHS U SIPKHUE 3BE3MBI.

Hab6nronenus B Teneckon JIynsl, muraner, Mieanoro [lyTu.

6. O60061marotIee TOBTOPEHHUE.

Posnb ¢pu3uKu 1 aCTpOHOMHUHU B 3KOHOMHUYECKOMH, TEXHOJIOTUYECKOM, COLMaIbHON M 3TUYECKON chepax
TS TeTbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKHU U aCTPOHOMHUH B COBPEMEHHON Hay4YHOW KapTHHE MUPA, POJIb
¢buzmveckoil Teopun B HOPMUPOBAHUH TPEACTABICHUN 0 (U3UYECKON KapTHHE MHpaA, MECTO (pu3nyecKoin
KapTUHBI MUpPa B O0IIEM PsZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MTPEJICTABICHUH O IPUPO/IE.

7. MexmpeMeTHbIE CBSI3U.

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 kiracce ocyIecTBiIseTCs ¢ yU€TOM COJepKaTeIbHbIX
MEXIPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKH, OMOJIOTHH, XUMHUH, reorpaduu v TEXHOJIOTHUH.
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MeKnpeAMEeTHBIC TIOHATHS, CBS3aHHBICE C HM3YYCHHEM METOJOB HAYyYHOTO ITO3HAHUS: SIBJICHUE,
Hay4dHblii (akT, THMOTe3a, (QU3NYEecKas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE, OKCICPHUMEHT,
MOJICTTUPOBAHUE, MOJICITb, U3MEPCHHE.

MaremaTrka: pemieHue CUCTEMbl YPaBHEHUM, TPUTOHOMETpPHYECKHE (DYHKIMH: CHHYC, KOCHHYC,
TaHT'€HC, KOTAHI'CHC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HMX IPOCKIMH Ha OCH
KOOpJIMHAT, CJOKEHUE BEKTOPOB, TPOU3BOJHBIC JJIEMEHTApHBIX (DYyHKIMNA, TpPHU3HAKK TOH00US
TPEYTOJBLHUKOB, ONPEICICHHE IIOMIAIN IUIOCKUX (GUTyp U 00bEMa Tell.

Buonorus: sanexkTpuueckue BICHMS B )KUBOU PUPO/IE, KoJeOaTeIbHbIC IBHKEHUS B )KUBOU MTPUPOJIE,
ONTUYECKHUE SBJICHHS B )KUBOU MPUPOJIE, JICHCTBHE paJallii Ha )KUBBIC OPraHU3MEI.

XUMUS: CTPOCHHE aTOMOB WM MOJICKYJ, KPUCTAIMYECKasl CTPYKTypa TBEPABIX TeJ, MEXaHU3MBI
00pa30BaHMs KPUCTAUINICCKON PEIIETKH, CIICKTPAILHBIN aHAIH3.

['eorpadusi: MarHUTHBIE TIOTIOCA 3EMITH, 3AJICKH MATHUTHBIX Py, (POTOCHEMKA 3€MHOM TOBEPXHOCTH,
IpeJICKa3aHue 3eMIICTPSICCHHIA.

TexHoyOTHSI: JUHUHM JJIGKTpOTEpenad, TIeHEeparop NEPEeMEHHOTO TOKa, JJIEKTPOJBUTATEb,
WHIYKIIMOHHAS T1e4b, pajap, paauonpHEéMHUK, TeJICBU30p, aHTeHHa, Tenedon, CBU-neub, MpoeKIMOHHbII
amnmapart, BOJJOKOHHAsI ONITHKA, COJTHEYHAas 6arapes.

IInanupyemblie pe3y/jbTaTbl OCBOCHHMS NPOrpaMMbl N0 (pM3MKe HA YPOBHe CpeJdHero o0uero
o0pa3oBaHus

OcBocrne yueOHOro mpenmera «®Du3uka» Ha YpOBHE CpemHero oobmiero odpazoBaHus (0a30BBIiA
YPOBEHB) JIOJKHO OOECIEYUTh JOCTHKEHHE CIIEAYIOIIMX JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX
00pa3oBaTENbHBIX PE3YIIHTATOB.

JInuHOCTHBIE pe3yIbTaThl OCBOEHHs yueOHOro npeamera «Pu3nka» JOHKHBI OTpakaTh FTOTOBHOCTb U
CTIIOCOOHOCTh OOYYarOIUXCsS PYKOBOJICTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEH IMO3WIMENH JMYHOCTH,
CHUCTEMOWH IEHHOCTHBIX OpHMEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOEXKICHMH, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LEHHOCTSM POCCUHCKOro OOLIECTBa, pacCIIUPEHUE JKU3HEHHOI'O OIbITa M  OIbITa
JeSITeIbHOCTH B IPOLIECCE peau3allii OCHOBHBIX HallpaBJIEHUH BOCIIUTATEIbHOM 1€ATEIIbHOCTH, B TOM YHUCIIE
B YaCTHU:

1) rpa’kAaHCKOTO BOCIIMTAHUS:

° c(hOpMUPOBAHHOCTH I'PaXkAAHCKON MO3UIIUU 00YUAIOIIET0Cs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIEHa POCCUICKOTO 00111eCTBA;

L] HpI/IHSITI/Ie TpaJII/IHI/IOHHBIX 06H1€‘IGJ'IOBCIIGCKI/IX FYMaHI/ICTI/I‘ICCKI/IX nu )IeMOKpaTI/I‘IGCKI/IX
LIEHHOCTEH;

° TOTOBHOCTh BECTH COBMECTHYIO JESTENbHOCTh B HMHTEpecax TIpaKAaHCKOTO OOIecTBa,
y4acTBOBAaTh B CAMOYTIPABICHUH B 00pa30BaTeIbHON OpraHU3aIlHH;

° yYMEHHE B3aUMO/JICHCTBOBATH C COIIMATILHBIMA UHCTUTYTaMU B COOTBETCTBUU C X QYHKIIUSIMU
1 Ha3HA4YCHUEM,

° TFOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKON IE€ATEIbHOCTH;

2) maTpUOTHUYECKOTO BOCTIUTAHUSA:

° c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaXTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

° LIEHHOCTHOE OTHOILIEHUE K FOCYIapCTBEHHBIM CUMBOJIAM, TIOCTHKEHUSAM POCCUMCKUX YUEHBIX

B 0071aCTH (PU3UKU U TEXHUKE;
3) 1yXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

. c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBECHHS;

. CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICH Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH, B TOM YHCJIE B IEATEIBHOCTH YUYEHOTO;

. OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMUBOTO OYIYIIETO;

4) 5CTETHYECKOTO BOCITUTAHUS:

. ACTETHYECKOE OTHOILICHHE K MHPY, BKIIOYAs 3CTETUKY HAyYHOTO TBOPYECTBA, MPHUCYILETO

(bu3HUECKOi HayKe;

5) Tpy10BOTO BOCITUTAHUSI:

o HHTEPEC K PasInIHbIM cepaM mpodhecCHOHAIBHON AEATEIBHOCTH, B TOM YHCIIE CBA3aHHBIM C
(GHU3MKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOP OymayIiedl mpodeccHu W pealn30BHIBATH
COOCTBEHHBIE )KU3HEHHBIE TIAHEI,



14

o TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHMIO B 00JacTH (U3UKU Ha
MPOTS)KEHUU BCEW JKU3HU;

6) PKOJIOTHYECKOTO BOCIIUTAHHS:

o COPMHUPOBAHHOCTh  IKOJIOTHUECKOM  KYJBTYPbl, OCO3HaHHE TIJI00AJBHOTO Xapakrepa
HKOJIOTHYECKUX MPOOIIeMm;

. IJIAHUPOBAHUE U OCYLIECTBIICHUE JCHUCTBUM B OKPYKAOLIEH CPEAE HA OCHOBE 3HAHMS LIEJEN
YCTOWYHMBOTO PA3BUTHS YEIIOBEUECTBA;

o Pacmpenne omnbiTa JeITeIbHOCTH SKOJIOTHYECKO HANPaBICHHOCTH Ha OCHOBE MMEIOIIUXCS
3HaHUi 10 Pu3HKe;

7) UEHHOCTU HAYYHOT'O TO3HAHHUS:

. chopMHPOBaHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
¢bu3nveckoil HayKw;
J OCO3HaHHME [IEHHOCTU HAyYHOW JICATEIIbHOCTH, TOTOBHOCTh B IPOLECCE M3YUYCHUS (UUKH

OCYIIECTBIISATh MPOEKTHYIO M UCCIIEI0BATENIbCKYIO EATEIbHOCTh HHAUBUIyaIbHO U B TPYIIIIE.

B mporiecce 1ocTHKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI 10 (U3HUKE ISl YPOBHS
cpenHero ooOmero o60pazoBaHusi y OOyYaroIIMXCS COBEPUICHCTBYETCS HSMOIMOHAIBHBIA HHTEJIEKT,
IpeIoararoinii copMUpOBaHHOCTE:

L4 CaMOCO3HaHHA, BKJIIOYarOUICTO CIIOCOOHOCTh ITOHMMATh CBOE OMOIIMOHAJIBHOC COCTOSAHMUCE,
BHUACTDH HAIIPABJICHUA PA3BUTHA COOCTBEHHOI SMOIIUOHAILHOU C(bepbl, OBITE YBCPCHHBIM B 0666;
o CaMOPCryJIMpoBaHNsd, BKIIFOUAOMICT'O CAMOKOHTPOJIb, YMCHHUEC IPUHUMATh OTBETCTBCHHOCTD 3a

CBOE MOBeJIEHUE, CIOCOOHOCTh aJalTUPOBATHCSI K 3MOLMOHAIBHBIM U3MEHEHUSM M HPOSBISATH TMOKOCTD,
OBITH OTKPBITHIM HOBOMY;;

. BHYTPEHHEH MOTHMBALIMM, BKJIOYAIOIIEH CTPEMJICHHE K JOCTIIKECHUIO LIEIM W YCIIEXY,
ONTUMU3M, UHULIMATUBHOCTh, YMEHUE JEHCTBOBATD, UCXOA U3 CBOMX BO3MOKHOCTEH;

. SMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh ITOHMMAaThb SMOLIMOHAIBHOE COCTOSHHE JpPYyTHUX,
YUUTBHIBATh €T0 MPU OCYILECTBICHUH OOILEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHMUIO;

o COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOUIMX CIHOCOOHOCTH BBICTpauBaTh OTHOILUEHUS C JPYTHMMHU
JIOAbMH, 3a00TUTHCS, IPOSBIIATh HHTEPEC U Pa3peliaTh KOH(IUKTHI.

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHHSI MPOTPaMMBI CpeIHEro oOIIero oOpa3oBaHUS JOTKHBI
OTpaXKaTh:

OBnasneHre yHUBEPCAIbHBIMU MO3HABATENFHBIMU JCHCTBHUSIMMU:

1) 6Ga3oBbIe JIOTHYECKUE ACHCTBUSA:

° CaMOCTOSITENTLHO  (POPMYITUPOBATH M aKTYaJdHM3UpOBaTh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

° OTIpEIETIATH ENU ACSITebHOCTH, 3371aBaTh MapaMeTPhl U KPUTEPUU UX TOCTHXKEHUS;

° BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBICHUSX;

. pa3pabaThiBaTh IUTAH pelIeHUs MPOOJIEeMbI C YUYETOM aHAIN3a UMEIONIUXCS MaTePHATbHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

° BHOCUTh KOPPEKTUBHI B JESATENbHOCTH, OILIEHUBATh COOTBETCTBUE PE3YJNbTATOB IENSIM,
OIICHUBATH pI/ICKI/I HOCJ'IGI[CTBI/Iﬁ JACATCIIbHOCTH,

° KOOPAUHUPOBAaTh U BBHIMOJHATH pabOTy B YCIOBUSAX pEAIbHOIO, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

° pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbBIC UCCIIEIOBATEIbCKUE ACHCTBHUSA:

L] BJIAACTH HaquOﬁ TepMI/IHOJIOFPIeﬁ, KIIOYCBBIMHU ITOHATHUIMU U MECTOAaMN q)HSH‘ICCKOﬁ HaYKI/I,

. BJIQJICTh HABBIKAMHU Y4YeOHO-UCCIICJIOBATEIBCKON M IMPOCKTHOH JEATEIHHOCTH B 00IacTH

(bu3HKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHHOMY MTOMCKY METO/I0B PEIIeHU 33124 (PHU3NIecKoro
COJIepKaHUsl, IPUMEHEHHUIO PA3JIMYHBIX METOJ/I0B TTO3HAHHUS;

° BIIQJICTh BHJIAMHU JICATCILHOCTH IO TOJTYYCHHIO HOBOTO 3HAHWS, €r0 HWHTEPIPETaIHy,
PeoOpPa30BAHUIO U MTPUMEHECHHIO B PA3IUYHBIX YUCOHBIX CHTYAIUSAX, B TOM YHCIIE MTPU CO3AaHUH YICOHBIX
MIPOEKTOB B 00nacTu (pu3mKu;

° BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyaIM3UPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Y



15
e pelleHus, HaXOIUTh apryMEHThl AJsl JOKa3aTelbCTBA CBOMX YTBEPKIACHHM, 3a/laBaTh MapaMmeTpbl U
KPUTEPHUU PEIICHUS;

o AHATM3UPOBATH MMOJIYYCHHBIC B XOJI€ PEIICHUS 3a7]a9i Pe3yIbTaThl, KPUTUHIECKH OI[CHUBAThH HX
JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHUE B HOBBIX yCIIOBUSX;

o CTaBUTHh U (HOPMYIHPOBATH COOCTBEHHBIC 33/1a4d B 00pa30BaTEIHHON NEATEIHHOCTH, B TOM
YHCIIe IPH U3YYCHUH (PU3HKH;

o JlaBaTh OLIEHKY HOBBIM CHTYAIIUsIM, OLICHHUBATh IPUOOPETEHHBIH OIIBIT;

o YMETh IEPEHOCUTH 3HAHUS TI0 (PU3UKE B MPAKTHUECKYIO 00J1aCTh )KU3HEACITCILHOCTH,

o YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJIMETHBIX 001aCTeH;

o BBIJIBUTATh HOBBIC UJICH, TIPE/IJIaraTh OPUTHHAIBHBIC MTOIXObI H PEIICHHS,

o CTaBHUTH MPOOJIEMBI U 33]1a4H, OITyCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

3) pabota c uHbopMaIUei:

o BJIQJICTh HaBBIKAMHU MOJY4YCHUs HHGOpMAIMH (PHU3HMUECKOTO COACPKAHUS U3 HCTOYHHKOB

pasHBIX THIIOB, CAMOCTOSITEJIPHO OCYINECTBIIATh IOWCK, aHAW3, CHUCTEMATH3AlMI0 M HHTEPIPETAIMIO
WHGOPMAIIMY Pa3IMYHBIX BUJOB U (POPM IPEIICTABICHHS,

o OLICHUBATh JJOCTOBEPHOCTh MH(OPMAIIHH;

o UCIIOJIB30BATh CPEACTBA WH(POPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PELICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPraHU3alMOHHBIX 3a7a4 C COOJII0JCHUEM TPeOOBaHUI IPTOHOMHKH,
TEXHUKA OE€30MaCHOCTH, THUTHEHBI, pECypcOCOEpeKEeHHUs, MPAaBOBBIX W OATHUYECKUX HOPM, HOPM
nH()OPMAMOHHON 0E30MaCHOCTH;

o Co3/1aBaTh TEKCThI (DU3MYECKOTO COJCPIKAHKS B pa3IMUHbIX opMaTax ¢ yu€ToM Ha3HAYCHUS
WHGOPMAIIMHY U LIEICBOI ayIUTOPUH, BEIOUpPAst ONTUMAIIbHYIO (hOpPMY MPEICTABICHHS U BU3YyaJIH3allHH.

OgajicHre YHUBEPCATbHBIMH KOMMYHHUKATUBHBIMU JICHCTBUSIMH:

1) oOmmeHue:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOM JCSITEIBHOCTH;

pacrio3HaBaTh MPEAIOChIIKA KOHMIMKTHBIX CUTYAIlMi U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO ¥ JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMECTHAsI JICATEIBHOCTD:

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBHIyaJIbHON pabOTHI;

BBIOUPATh TEMATHKY M METOJIbI COBMECTHBIX JICHCTBUHN C YUETOM OOIIMX HHTEPECOB, H BO3MOXHOCTEH
KaX/I0TO 4YJIeHa KOJUIEKTHBA,;

NPUHUMATD 1€ COBMECTHOM JIEATEIILHOCTH, OPTaHU30BbIBATh U KOOPJWHUPOBATH JCHCTBUS 1O €€
JOCTHOKEHHUIO: COCTABJISATh IUIAH JICHCTBUM, paclpeesiaTh POJIU ¢ YIETOM MHCHHH YYaCTHUKOB, 00CYX/IaTh
pe3yabTaThl COBMECTHOW pabOTHI;

OIIEHUBATh Ka4yeCTBO CBOEr0 BKJajJa M KaXIOr0 yYaCTHMKA KOMAaHIbl B OOIIUH pe3ysibTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiarath HOBbIE IPOCKTHI, OICHUBATD UJIEH C MO3UIIMHA HOBHU3HbI, OPUTHHAIBHOCTH, MPAKTHUECKOM
3HAYMMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATErHUECKOE IOBEJACHHE B PAa3IUYHBIX CHTYalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITUATUBHBIM.

OgajicHre YHUBEPCATbHBIMH PETYIATHBHBIMH JICHCTBUSIMHU:

1) camoopraHu3arus:

o CaMOCTOSITENIbHO OCYILECTBIJIATh IO3HABATENIbHYIO JESATEIbHOCTh B 00JacTH (U3MKU U
aCTPOHOMUHU, BBISIBJIATH IPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 33/1aUH;
o CaMOCTOATENIBHO COCTAaBJIATH IUIAH PELICHHs] PacdyE€THBIX M KAa4eCTBEHHBIX 3aJady, IUIaH

BBITIOTHEHUS TPAKTUYECKON pabOThl ¢ Y4ETOM HMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH H
MPEOYTEHHUI;

. JIaBaTh OLEHKY HOBBIM CUTYaIIHsIM;

. paciupsaTh paMKH y4eOHOTo MpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

. JenaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpOBATh €ro, Oparb Ha ceds OTBETCTBEHHOCTh 3a
penieHue;

. OLIEHHUBATh MPUOOPETEHHBIN OIIBIT;

. croco0CTBOBaTh ()OPMHUPOBAHUIO U TPOSBIICHUIO APYIUIIMU B 00J1aCTH (PU3UKH, TTOCTOSTHHO
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MOBBIIIATH CBOM 00Pa30BaTEIBHBIN U KYJbTYPHBIA YPOBEHbD.
2) CaMOKOHTPOJIb:

. JaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JCSATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LCIIAM;

. BJIaJICTh HABBIKAMH TO3HABATEIbHON pe(IeKCHH KaKk OCO3HAHMS COBEPIIAEMBIX JEHCTBHNA U
MBICIIUTENIBHBIX [TPOLIECCOB, X PE3YJIbTATOB U OCHOBAHMIA,

o UCIOJIb30BaTh MPUEMBI pedIEKCUHN AJIS OLEHKU CUTYalluH, BEIOOpa BEPHOIO PELICHHUS;

o OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHMS 110 X CHUKCHHUIO;

o IIPUHUMATHh MOTHUBBI U apIYMEHTBI JPYTHX IIPU aHAJIU3€E PE3yJIbTATOB ACATEIbHOCTH.

3) npunsTHE CEOs U APYTUX:

IpUHUMATh ce0sl, TOHMMAsl CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;
IPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OIINOKY.

IIpenmeTHble pe3yJibTaThl OCBOCHHS MporpamMmbl 1o ¢gusuke. B mpoiecce u3ydenus kypca Kypca
¢usuku 6a3oBoro yposss B 10 kitacce oOydaromuiicss HAyqIuTCs:

o JEMOHCTPHPOBATh HAa MPUMEPAX POIb M MeCTO (U3UKH B (DOPMUPOBAHMH COBPEMECHHOMN
Hay4YHOW KapTUHBI MUPA, B PA3BUTUHU COBPEMEHHON TEXHUKH U TEXHOJOTUH, B IPAKTUUECKOMN JAEATEIBHOCTH
JIIOJICH;

. YYHUTHIBATh TPAHUIIBI IPUMCHECHHSI H3yUYEHHBIX (DU3MYECKUX MOJICJICH: MaTeprualibHas TOYKa,
WHEepLHaIbHas CHCTeMa OTCué€Ta, aOCOJIOTHO TBEPAOE TENO, WICAIbHBIN ras3, MOJEIH CTPOCHHUS Ta30B,
KUIKOCTEH U TBEPABIX TEJI, TOUCUHBIN SJIEKTPUUCCKUM 3apsijl MPU PEIICHUH (PU3NYECKHUX 3a/1ay;

. pacrno3HaBaTh (U3MYECKUE SBIICHUS (MIPOIECCHI) M OOBICHATHP MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJIIPHO-KUHETUYECKOW TEOPUHU CTPOCHUS BEIIECTBA U JICKTPOAMHAMUKH: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE NpPSIMOJIMHEHHOE IBUKEHHE, CBOOOJHOE MaJeHue Tell, ABM)KCHHE IO OKPYKHOCTH,
WHEpIHs, B3auMoiericTBue e, 1uddy3us, OpOyHOBCKOE IBHUKCHHUE, CTPOCHUE KUIKOCTCH M TBEPBIX TE,
M3MEHeHHe 00bEMa TeN MPH HarpeBaHUU (OXJIAXIEHUH), TEIUIOBOE paBHOBECHE, UCIapeHue, KOHICHC CAIHs,
MJIaBJICHUE, KPUCTAJUIM3allUsl, KWUIICHHE, BJIAXHOCTh BO3/lyXa, IOBBIIMICHUE JMJABJICHHUS Traza IpH €ro
HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXAY ITapaMEeTPaMU COCTOSIHMS ra3a B U30IPOLIECCAX, FIEKTPU3ALIMS
T€J, B3aUMOJICHCTBHUE 3apsiJI0B;

o OMHCHIBATh MEXAHUYECKOE JIBIIKEHHE, UCTIONB3Ys (DU3NYECKHE BEIMUYMHBI: KOOPJMHATA, TyTh,
NepeMenieHnue, CKOpPOCThb, YCKOpEHHEe, Macca Tela, CWUJla, HMIIYJbC Teja, KHUHETHYecKas >SHeprus,
MOTEHIMAIbHAS DYHEPTUsI, MEXaHW4YecKas padoTa, MEXaHWYECKash MOIIHOCTh; MPHU OMHMCAHUHU TPABHIHHO
TPaKTOBaTh (PU3MUECKUIA CMBICI UCIIOIb3YEMbIX BEIMYUH, UX 0003HAYCHUS U €IUHULIBI, HAXOAUTH (hOPMYIIBI,
CBS3BIBAIONIME JAaHHYIO (PU3UYECKYIO BETUUMHY C IPYTUMHU BEIMYNHAMU;

. OMHCHIBATh U3yUCHHBIE TETNIOBBIE CBOMCTBA TEJ M TEIIJIOBBIC SIBJIICHUS, UCIIONIb3Ys (PU3UUECKHe
BEJIMYUHBI: JIaBJICHUE Ta3a, TeMIEeparypa, CpeaHss KUHETHYeCKas HHEPrusi XaOoTUYECKOro JBHUKEHUS
MOJIEKYJ1, CPEAHEKBApaTUYHAsI CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSISI JHEPIHsl, paboTa rasa,
KO3 (UIIMEHT TOJEe3HOro MACHCTBHS TEIMJIOBOTO JBHTraTeNs; MPH OMHCAHWM MPABHIBHO TPAKTOBATh
(UBUYECKUN CMBICIT HUCIOJIB3YEMBIX BEJIWMYHMH, WX OOO3HAYEHUS W €IUHMIIBI, HAXOIUTh (OPMYIIBI,
CBSI3BIBAIOIIUE TaHHYIO (U3UUYECKYIO BETUUUHY C APYTUMHU BEIHMUYUHAM;

. OMUCHIBaTh M3YyUYEHHBIE DSJIEKTPUUECKHE CBOWCTBA BEIIECTBA W DJIEKTPUUYECKHE SIBICHUS
(mporecchbl), HCIHONB3YS (PU3NYECKUE BEIMYMHBL: DJIEKTPUUYECKUM  3apsj]l, JJIEKTPUYECKOE II0JIe,
HaIpsOHKEHHOCTh TOJS, MOTEHIMAal, Pa3HOCTh IOTEHLMAJIOB; MPU OMNHCAHWM MPABUIBHO TPaKTOBATh
(UBUYECKUN CMBICT HCIOJNB3YEMBIX BEIMYWH, WX OOO3HAYECHHS W EIUHUIIBI; YKa3biBaTh (HOPMYJIBI,
CBSI3bIBAIOIIME TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETMYMHAMU;

. aHAIIM3UPOBATh (PU3MYECKHE TPOIECCHl M SBICHUS, HCIMONB3Yys (UINYECKUE 3aKOHBI H
MPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, I, I u 11 3akonsr HproTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPTUM, 3aKOH COXPAaHEHHUS MMIyJIbCa, MPUHILUIN CYNEPHNO3ULUUA CWUJI, TPUHUUII PaBHONpPaBUS
WHEPIUAIBHBIX CHCTEM OTCUéTa, MOJEKYJSIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHHUS BEIIECTBAa, Ta30BBIC
3aKOHBI, CBS3b CPEAHEW KHUHETUYECKOW OJHEPruM TEIUIOBOTO JIBIDKEHUS MOJEKYl C aOCOTIOTHOM
TEeMIIepaTypou, IEPBBIM 3aKOH TEPMOJIMHAMHUKHN, 3aKOH COXPAHEHUS AIEKTPUIECKOTo 3apsa, 3akoH Kyrona,
MpU OTOM pPa3IUyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAKCHHE U YCIOBUS
(rpanu1Ibl, 00JIACTH) TPUMEHUMOCTH;
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. OOBSICHATH OCHOBHBIC NMPUHIMIBI JIEHCTBUA MalluH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pa3nuyaTh ycaoBUs UX O€30MACHOTO MCIIOIB30BaHMS B TOBCEIHEBHOM KU3HM,
. BBITIOJIHATh JKCHEPUMEHTHI TI0 HCCIEAOBAaHUIO (DU3WYECKUX SIBICHUH U IPOIECCOB C

UCIOJIb30BAaHUEM TMPSAMBIX, U KOCBEHHBIX H3MEPEHUU, Mpu 3TOM (opMynHpoBaTh MpolieMy/3anady H
TUMOTE3y Y4EOHOTrO IKCIEPUMEHTa, COOMpPATh YCTAHOBKY U3 MPEIJIOKEHHOTO OOOPYIOBAHHMSI, MPOBOIUTH
OTBIT U (POPMYIIHPOBATH BHIBObL;

° OCYHIECTBIIATH IIPAMBIC 1 KOCBEHHBIC U3MEPCHUA (bI/ISI/I‘IeCKI/IX BCJIMYHH, IIPHU 3TOM BBI6I/IpaTB
ONTUMAJIBHBIN CIIOCO0 HU3MCPCHUSA U UCIIOJIB30BATh U3BCCTHLIC MCTOABI OLICHKH HOI‘pCH.IHOCTCfI I/I3MepeHI/II71;
L4 HCCIICA0BAaTh 3aBUCUMOCTH MCIKAY (bI/I3I/ILIeCKI/IMI/I BCJIMYMHAMU C HUCIIOJIB30BAHUCM IIPSAMBIX

U3MEpEeHUil, IPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHPOBATh PE3yJIbTAThl MOJYyUYEHHOW 3aBUCHUMOCTH
(bu3MUYECKUX BEIMYMH B BHJIC TAOIUI] ¥ TPaHKOB, EIaTh BEIBOJIBI 110 PE3yIbTaTaM HUCCIICIOBAHMS;

. co0oaTh MpaBuiia 6€30MacHOro TPy/ia MPHU MPOBEJCHUN UCCIIEIOBAaHUN B paMKax y4eOHOTo
AKCIIEPUMEHTA, Y4eOHO-HUCCIIeI0BATENIbCKON U MPOEKTHON I€ATEIbHOCTH C UCIOJIb30BAHUEM U3MEPUTEIHHBIX
YCTPOUCTB 1 J1a00paTOPHOTO 000PYI0BAHHUS;

. pemiath pacy€THBIC 33J]a4M C SBHO 33/IaHHOHN (DU3MUECKON MOJIETBIO, HCIIONB3Ys (PU3HUECKUE
3aKOHBI U TPUHLUIIBI, HA OCHOBE aHallM3a YCIOBUS 3a/Jayd BBHIOMpPATh (PU3NYECKYI0 MOJEINb, BBIICIATH
¢busnyueckrue BeIWYUHBI U (POPMYIIBI, HEOOXOIUMBIC IS €€ PEIICHHUs, TPOBOJUTh PACUEThl U OIICHUBATH
PEAIbHOCTH MOTYYEHHOTO 3HAYEHUS (PU3NYECKON BETHUHHBI;

o peliaTh KaueCTBEHHBbIC 3a/ayd: BBICTPAUBATh JIOTMYECKH HEMPOTUBOPEUUBYIO LEMOUKY
pacCyXJICHHI C UCTIOIH30BAHUEM H3yUCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH 1 (PU3NICCKUX SBIICHUIA;
o WCIIOJIb30BaTh MPHU PEIICHUU yYeOHBIX 33]la4 COBpEMEHHBbIC MH(DOPMAIIMOHHBIC TEXHOJIOTHU

UL TIOMCKA, CTPYKTYPHPOBAaHUWS, WHTEPIPETALMU M TIPEACTABICHUS y4eOHOW M HAyYHO-TIOMYJISPHON
UHpOpMAIMY, TOJYYCHHOW W3 pa3IMYHBIX WCTOYHUKOB, KPHUTHUYECKH aHAJIM3HPOBAThH II0Jy4aeMYIO
nH(OPMAIIHIO;

. MIPUBOAMTH IPUMEPHI BKJIA/1a POCCUICKUX U 3apyOeKHBIX YIEHBIX-(H3UKOB B Pa3BUTHE HAYKH,
00BsSICHEHHUE MTPOLIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI;
. UCIOJIb30BaTh TEOPETHUECKUE 3HAHUSA 1O (PU3HMKE B NOBCEAHEBHOM XKU3HU Ui 00eCTIeUeHHs

0€30MacHOCTH IpH 0OpaIeHHH ¢ TPUOOpPaMH U TEXHUYECKUMHU yCTPOHCTBAMH, JIJISl COXPAHEHHUS 3I0POBbBSI U
COOJIIOICHHSI HOPM 3KOJIOTHYECKOI0 MOBEACHUS B OKpY Karollei cpeie;

. paboTaTh B IpyIIe C BBHIIOJHEHUEM Pa3IMYHbIX COLMAIBHBIX POJIEH, IUIAHUPOBATh PaboOTy
IpyNIbl, PalMOHAIBHO pacHpelessiTh OOA3aHHOCTH U IUIAHUPOBATh JIEATENBHOCTh B HECTAHJIAPTHBIX
CUTYyallMUsX, OLICHUBATh BKJIAJ] KKIOT0 U3 YYACTHUKOB IPYMIIBI B pelICHHE paccMaTpuBaeMOil MpoOIIEMBI.

[TpenmeTHble pe3ynbTaThl OCBOCHHUsS MpOrpaMMsbl mo ¢usuke. B mpomecce n3ydeHus Kypca Kypca
¢u3uku 6azoBoro ypoBHs B 11 kiacce oOyuaromuiicss Hay4uTCs:

o JI€MOHCTPUPOBATh Ha MpUMepax pojib U MeCTO (U3UKUM B (OPMHPOBAHUU COBPEMEHHOMN
Hay4YHOW KapTUHBI MUPA, B PA3BUTHHA COBPEMEHHON TEXHUKH M TEXHOJOTUH, B IPAKTUYECKOMN JEATEIBHOCTH
JHO/IeH, IETIOCTHOCTh U €IMHCTBO (PM3NYECKON KapTHHBI MUPAa;

o YUUTBIBaTh TPAHUIBI [PUMEHEHHMs U3YyYEHHbIX (U3UUECKUX MoOJeneil: TouyeuHbIH
ANEKTPUYECKUH 3apsl, Iyd CBETA, TOUCUHbII HCTOUYHUK CBETA, AJIEpHAs MOJIe]b aToMa, HyKJIOHHAs MOJEIb
aTOMHOTO si/ipa MPH pelieHnH (HU3NYECKUX 3a/1a4;

o pacrio3HaBaTh (U3MUECKUEe SBJICHUS (Hpolecchl) M OOBACHATh HMX Ha OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH U KBAaHTOBOHM (DM3UKH: 3JIEKTpUUYECKask TPOBOAUMOCTE, TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHMTHOE JEWCTBHUS TOKA, B3aUMOACHCTBME MAarHUTOB, JJIEKTPOMAarHWTHAas WHAYKLHUA, JOeWCTBHE
MarHMTHOT'O TOJIsl HAa MPOBOJHUK C TOKOM U JIBWKYIIUICS 3apsl, JEKTPOMarHuTHbIe KOJeOaHusl U BOJIHBI,
NPSMOJIMHEHHOE pPAaCcHpOCTpaHEHUE CBETa, OTPAKEHHUE, INpesoMIIeHHe, HWHTepdepeHuus, Audpakiuus u
noJiipu3alusl cBeTa, Jucrepcusi cBeta, (porosnexkrpuueckuil 3¢ ekt (hotorddekr), cBETOBOE NaBJIeHUE,
BO3HHUKHOBEHHUE JIMHEWYATOI 0 CIIEKTPA aTOMa BOAOPOJIa, €ECTECTBEHHAs! U MCKYCCTBEHHAs PaIUOAKTUBHOCTD;

o ONMCHIBATh M3YyYEHHBIE CBOICTBA BELIECTBA (DJIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AJIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUYHBIX CPEA) U 3JIEKTPOMArHUTHBIE SBJICHUS (IIPOLECCHI), UCIONB3YS
¢bu3nyecKkrue BEIMYMHBI: 3JIEKTPUUYECKHUM 3apsij, CHJIa TOKa, 3JIEKTPUYECKOE HANpPsDKEHUE, 3JIEKTPUUECKOoe
COIIPOTHBIIEHUE, PAa3HOCTh MOTEHIMAJIOB, AJIEKTPOABIDKYIIAS CHJa, paboTa TOKA, MHIYKIMS MAarHUTHOTO
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noJisg, cuina Ammepa, cuia JlopeHna, MHIyKTUBHOCTh KAaTYIIKH, YHEPTHsl 3JIEKTPUUECKOTO U MArHUTHOTO
moJiel, TepuoJ M YacToTa KoyiebaHWi B KoyiebaTeIbHOM KOHTYpE, 3aps] M CHJa TOKa B TIpoIecce
FapMOHHYECKHUX DJIEKTPOMArHUTHBIX KoJiebaHMii, (POKYCHOE PAacCTOSIHME W ONTHUYECKas CHJa JIMH3BL, MpH
OIMMCAHUHN TMPAaBHUIIBHO TPAKTOBATH CI)I/ISI/I‘-IGCKI/If/'I CMBICJI HCIIOJIB3YCMbIX BCIWYHUH, HUX o0o3HaueHus u
€IMHHUIIbI, YKa3bIBaTh (hOPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3NUECKYIO BETUUYHUHY C IPYTUMH BeIMYHMHAMU;

o OIMCHIBATh U3YUYECHHbIE KBAHTOBbIE SIBJICHUS U MPOIIECCHI, UCTIONb3Ys (PU3NUECKUE BEITUYUHBI:
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTa CBETA, YHEPrHs U UMIYJIbC (HOTOHA, MEPUO]T
nojrypacianga, SHEpPrugd CBA3W ATOMHBIX AACP, IPU OIIMCAHHUU IMPABUIIBHO TPAKTOBATbH (1)I/I3I/I‘-IeCKPlf/'I CMBICJI
HCIIOJIb3YCMBIX BCIIMYMUH, HUX o0o3HauyeHus u CAWMHUIBI, YKa3bIBATb (bOpMyJIBI, CBA3BIBAOIINUC JaHHYIO
(bu3MYECKyI0 BEIMUUHY C APYTUMHU BEJIMUYUHAMU, BBIYUCIATH 3HAUYCHUE (PU3NUECKON BEIHUNHBI,

o aHAJIM3UPOBaTh (PU3MUECKHE NPOLECCHl M SBICHUS, HCIOJB3Yys (U3NYECKUE 3aKOHBI U
NpUHLIMIBL: 3aKk0H OMa, 3aKOHBI MOCJIEI0BATENIbHOTO U MAPAIIEIbHOIO COSAMHEHUS MPOBOJIHUKOB, 3aKOH
Jlxxoynsa—JIeHna, 3aK0H 3JIEKTPOMarHUTHOM WHAYKIMM, 3aKOH IPSIMOJIMHEMHOIO pacIpOCTPaHEHUs CBETA,
3aKOHBI OTPA)KEHUsSI CBETA, 3aKOHBI MPEJOMJICHUS CBETa, ypaBHeHUEe DHHIITeHHA i poToaddexTa, 3aKoH
COXpaHEHUsl PHEPTUH, 3aKOH COXPAHECHMsI MMITYJIbCA, 3aKOH COXPAHEHHUS JJIEKTPUUECKOTO 3apsjia, 3aKOH
COXPaHEHHUs MacCOBOI'0 YHUCIA, MOCTYyJaThl bopa, 3aKOH paguoakTHUBHOIO pacraja, Mpu 3TOM pa3inyaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MAaTeMAaTHYECKOE BBIPAKCHHE W YCJIOBUS (TPaHUIBI, OOJACTH)
MIPUMEHUMOCTH;

° OTIpeIETISATh HAMPaBJICHUE BEKTOPA UHIYKIIMU MAarHUTHOTO TMOJISI IPOBOJAHUKA C TOKOM, CHIIBI
Awmmnepa u cunsl JlopeHna;

° CTPOUTDH U ONUCKHIBATh U300pAKEHUE, CO3/ITaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOH JINH30;

L] BBIITIOJIHATH BKCHCpI/IMeHTLI II0 HCCICIOBAHUIO (1)I/I3I/I‘-ICCKI/IX SIBJIGHI/Iﬁ nu HpOHCCCOB C

UCIIOJIb30BAaHUEM TMPSMBIX, U KOCBEHHBIX H3MEpEHUil: mpu 5ToM (HOpMyIHUpoBaTh HpoOieMy/3anady H
TUIOTE3y Y4EOHOTrO IKCIEPUMEHTa, COOMpPATh YCTAHOBKY U3 IMPEIJIOKEHHOTO OOOPYIOBAHHMSI, IMPOBOIUTH
OTIBIT U (POPMYIIHPOBATH BHIBOBL;

. OCYILECTBIIATh NPSMbIE U KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEIMUYUH, P ITOM BbIOUPATh
ONTHMAJIbHBIN CLIOCOO M3MEPEHUS U UCII0NIb30BaTh U3BECTHBIE METObI OLIEHKH IOIPELIHOCTEN U3MEPEHNUI;
o HCCIIEI0BATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C UCIIOIb30BAHUEM IPSIMbBIX U3MEPEHUMN: IPU

3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DPUKCHPOBATH pE3yIbTAaThl MOJYyUYEHHOW 3aBUCUMOCTH (UINUECKUX
BEJIMYMH B BUJIE TaOIMI U TpaUKOB, JI€JIaTh BBIBOJIBI 110 pe3yIbTaTaM HUCCIIEIOBAHMUS;

o co0roAaTh MmpaBuiia 0€30MacHOro TPyAa IIPU MPOBEICHUH UCCIEA0BAHNUN B paMKaxX y4eOHOro
AKCIIEPUMEHTA, Y4eOHO-NCCIIEI0BATENIbCKON U MPOEKTHON JIEATENbHOCTH C UCIIOJIb30BaHNEM U3MEPUTEIIbHBIX
YCTPOMCTB U 1a00paTopHOro 000pYyI0BAHHUS;

o pemaTh pacy€THbIE 3a/1a4M C SIBHO 3aJlaHHON (pu3nyecKoit MOJIeNbIo, UCIIONB3Ys (hpru3nyeckue
3aKOHBI U TPUHLUIIBI, HA OCHOBE aHaJlM3a YCJIOBHS 3a/Jayd BBIOMpPATh (PU3NYECKYIO MOJENb, BBIICIATH
¢u3nyeckre BEJWYMHBI U (HOPMYJIbI, HEOOXOAUMBIE JUIs €€ pelIeHus, MPOBOAUTh PACUYEThl U OLIEHUBATh
PEaIbHOCTH MOTYUYEHHOIO 3HaYEHUS] PU3NYECKON BETUUHHBI;

L4 peiiaTh Ka4Y€CTBCHHBIC 3aJadyu: BBICTpAaWBATH JIOTHYCCKH HCEIPOTHUBOPCUMBYIO MCIIOYKY
paccyxcz[eHI/nTI C HUCITIOJIb30BAHUCM U3YYCHHBIX 3dKOHOB, 3aKOHOMepHOCTeI>’I )51 (I)I/I3I/I‘-ICCKI/IX HBHeHI/II\/’I;
L4 HCIIOJIb30BATh IIPpU PCIICHHUUN yLIC6HBIX 3a71a4 COBPEMCHHELIC HH(bOpMaHHOHHLIe TCXHOJIOTHMH

JUIs TIOUCKA, CTPYKTYpPUpPOBAaHMs, HHTEPIPETALMU W MPEACTAaBICHUS Y4yeOHOW M Hay4YHO-TOMYJISIPHOM
uHpOpMalUY, TOJXYYEHHOW U3 pa3lWYHbIX HCTOYHMKOB, KPUTHYECKH aHAJIM3UPOBATh IOJIy4aeMyIo
uH(pOpMaILIO;

. OOBSCHATh MPUHIUNBI ASUCTBUS MAIIWH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3nuyaTh
yCIIOBHS UX O€30MIaCHOTO MCIIOJIBb30BaHUS B TOBCEAHEBHOM KU3HM;

o MIPUBOAMTH IPUMEPHI BKJIA/1a POCCUICKUX U 3apyOeKHbIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH,
B 00BbsICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

o HCIIOJIB30BATh TCOPETUYCCKUC 3HAHUSA 10 (1)I/ISI/IKG B HOBCQ]IHGBHOI?I JKHU3HU I oOecrieueHust
0€30MacHOCTH IMpH 0OpalleH!H ¢ PUOOpaMH U TEXHUYECKUMHU YCTPOHCTBAMH, /ISl COXPAHEHHUS 3/I0POBbs U
COOJIFOJICHHSI HOPM KOJIOTMYECKOT0 MOBEACHUS B OKPY KaIOILEH cpesie;

° paboTaTh B IpymIe ¢ BBINOJHEHHWEM Pa3IUYHbIX COLMAJIBHBIX POJieH, IUIaHUPOBaTh padoTy
IpyImIibl, paldOHAJIBHO pacnpeaciiaThb 00s13aHHOCTH U IJIaHUPOBATh ACATCIIBHOCTL B HECTAHAAPTHBIX
CUTYyalMsX, OLICHUBATh BKJIAJ] K&KJOT0 U3 YYACTHUKOB I'PYIIIBI B PEIICHHE PAacCMaTpUBaeMOi POOIIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHHUE

Tematuueckoe MIIAHUPOBAHHE COCTABJIEHO C yuyeToM paboueill mporpamMmbl BocluTaHus. BocrnuTaTenbHbI MOTEHLMAN JAHHOTO Y4eOHOTO MpeaMera
o0ecrneunBaeT pean3alnio CIeAyONUX EJIeBhIX MPUOPUTETOB BocruTaHus ooyyatonuxcs COO:

. pa3BUTHE IEHHOCTHOTO OTHOIICHUS K TPYyAy Kak OCHOBHOMY CHOCOOY JOCTM)KCHHS >KM3HEHHOTO OJaromoiiyddsi 4ellOBeKa, 3aJiory ero
YCIIEUTHOTO MPO(ECCHOHATBHOTO CaMOOTIPEICTICHHS U OUIYIIICHUS] YBEPSHHOCTH B 3aBTPAIIIHEM JIHE;

. pa3BHUTHE IEHHOCTHOTO OTHOIICHUS K MPUPOJIE KaK HCTOYHUKY KU3HU Ha 3eMJie, OCHOBE CAMOT0O €€ CYIIECTBOBAHUS, HYXIAIOIICHCS B 3aIIUTE
Y TIOCTOSIHHOM BHUMaHHUU CO CTOPOHBI YEIIOBEKa,

. pa3BUTHE LIEHHOCTHOT'O OTHOILIEHUS K MUPY KaK INIABHOMY MPUHIIUITY YEJIOBEYECKOTO OOIICKHUTHUS, YCIOBHIO KPETIKON APYKObI, HaTaKUBAHHS
OTHOIICHHUH C KOJUIEraMU 110 paboTe B OYIyIIeM U CO3JaHHs OJIATONPUSATHOIO MHUKPOKJIMMATa B CBOCH COOCTBEHHOM CEMbC;

. pa3BUTHE IIEHHOCTHOTO OTHOIIEHUS K 3HAHUSAM KaK MHTEJUICKTYaJIbHOMY pecypcy, obecneunBaronieMy Oyaylee 4eloBeKa, KaK pe3yibTaTy
KPOIIOTIIMBOTO, HO YBJICKATEIBHOTO Y4EOHOIO TPY/Ia;

L] Pa3BUTHEC HCHHOCTHOI'O OTHOIICHHA K KYJBLTYPC KaK JYXOBHOMY 6OFaTCTBy O6HI€CTBa U BAXKHOMY YCJIOBHIO OIIYIICHHA YCJIOBCKOM ITOJIHOTBI
MIPOKUBAEMOM KU3HH, KOTOPOE AT MY YTEHHUE, My3bIKa, HCKYCCTBO, T€aTpP, TBOPUECKOE CAMOBBIPaKCHNUE;

L] Pa3BUTHC HLCHHOCTHOI'O OTHOMICHHMA K 3J0POBBI0O KaK 3aJIOTy ZIOJIFOI>'I W aKTUBHOH >XHU3HU YCJIOBCKA, C€ro XOopomero HACTPOCHHUA U
ONITUMHUCTUYHOTO B3TJIsIa HA MUD;

L] Pa3BUTHEC HCHHOCTHOI'O OTHOLICHHA K OKPY’KArOIIHUM JIIOAAM KakK 663y0HOBHOﬁ A a0COIIIOTHOH HCHHOCTH, KaK paBHOIIPABHBLIM COLIMAJIbHBIM
napTHepam, ¢ KOTOPHIMH HEOOXOJIMMO BBICTPAUBATh JTOOpOXKEIATEeIbHbIE U B3aUMOIIOIICPKUBAIOIIUE OTHOIICHUS, AIOIINE YEIOBEKY PajoCTh OOIICHUS U
MO3BOJISIONINE U30€raTh YyBCTBA OJMHOYECTBA;

. pa3BUTHE IIEHHOCTHOT'O OTHOIIEHUS K caMUM cebe Kak X03sieBaM CBOEH Cy/IbOBI, CaMOOIIPEACTSIONIUMCS U CaMOPeaTH3yIOIIMMCS JIMYHOCTSM,
OTBEYAIOIINM 32 CBOE COOCTBEHHOE OyayIiee.

10-it KJIACC
KounuecTBo yacos
Ne | HammeHoBaHMe pa3eioB M TeM DJIeKTpOHHbIe (LM(ppoBbIe) 00pa3oBaTeIbHbIC
n/m | mporpamMmsI Beero Konrtpoabnsbie | [Ipaktuyeckue pecypcbl
padoThI padoThI
Paznen 1.OU3UKA U METOJAbI HAYYHOTI'O ITO3HAHUA
11 ®u3nka U METOJIbI HAYYHOTO 2 bubnuorexa ®PI'NC «Mos mikona» —
' HO3HaHUS http://lesson.academy-content.myschool.edu.ru/03/10
Hroro no pazneny 2
Pa3znen 2.MEXAHUKA



http://lesson.academy-content.myschool.edu.ru/03/10
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21 | Kunematuxa 5 Poccuiickas anexkTpoHHas Koy —

' http://resh.edu.ru/subject/28/10/
22 |1 7 bu6anorexa ®I'UC «Mos mkomay —

' vHaMmka http://lesson.academy-content.myschool.edu.ru/03/10
2.3 | 3aKOHBI COXpaHEHUS B MEXAHUKE 6 1 Enbmiorexa QIUC «Mog mxona» —

' P http://lesson.academy-content.myschool.edu.ru/03/10
Hroro mo pazneny 18
Paznen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMO/IMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 bubnuoreka ®I'UC «Mos mkona» —

' KUHETUYECKOW TCOPUH http://lesson.academy-content.myschool.edu.ru/03/10
32 | OCHOBBI TEPMOIHHAMIKI 10 1 bu6auorexa ®I'UC «Mos mkoay —

' pMOZ http://lesson.academy-content.myschool.edu.ru/03/10
33 ArperaTHble COCTOSIHHS BELIECTBA. 5 Bbubmorexa ®I'UC «Mos mkona» —

' da3oBbIe IEPEXO/IbI http://lesson.academy-content.myschool.edu.ru/03/10
Hroro no paszneny 24
Paznen 4.9JIEKTPOJIUNHAMUKA
41 | Pnexrpocrarnka 10 bu6aunorexa ®I'UC «Mos mkomay —

' p http://lesson.academy-content.myschool.edu.ru/03/10
4.7 ITOCTOSIHHBIN 2JIEKTPUYECKHUM TOK. 12 1 bubnunorexa ®PI'NC «Mos mikona» —

' Toku B pa3NuYHbIX cpeaax http://lesson.academy-content.myschool.edu.ru/03/10
Hroro no pazgeny 22
ToBToDeHIE 5 bu6anorexa ®I'UC «Mos mkomay —

p http://lesson.academy-content.myschool.edu.ru/03/10

OBIIEE KOJIMYECTBO YACOB I10 68 3
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11-ii KJIACC
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KoanuecTBO 4acoB

Ne HaumeHoBaHue pa3ieioB U TeM 5 5
n/n | nporpammbi Beero KOHTpoaIbHBIE MpakTHYecKHe JIEKTPOHHbBIE (U] poBbIE) 00pa3oBaTeIbLHbIE PECyPChI
padoThI padoThI
Paznen 1.2JIEKTPOJJMHAMUKA
MarauTtHoe II0JI€. Bbubnnorexa ®TUC «Mos mkona» — http://lesson.academy-
1.1 11 1 3
DJICKTPOMArHUTHAS WHIYKIIHS content.myschool.edu.ru/03/10
Hroro no pazneny 11
Paznea 2. KOJIEBAHUSI 1 BOJIHbBI
2.1 Mexanuueckue u 9 1 Poccuiickas snekTpoHHas 1mkosa — resh.edu.ru/subject/28/11/
3JIEKTPOMAarHUTHBIC KOJIeOaHUs
MexaHn4deckue u Bbubnnorexka ®TUC «Mos mkona» — http://lesson.academy-
2.2 5 1
3JIEKTPOMAarHUTHBIC BOJIHBI content.myschool.edu.ru/03/10
bubmnorexa ®I'UC «Mos mxkoaa» — http://lesson.academy-
2.3 | Omnruka 10 3
content.myschool.edu.ru/03/10
Hroro no paszneny 24

Pa3znen 3.0CHOBBI CHEIITMAJIBHOM

TEOPUHU OTHOCHUTEJIBHOCTHU

OcHOBBI cIelIMANIBHON Teopuun

Bubmorexa ®TUC «Mos mkona» — http://lesson.academy-

3.1 OTHOCHUTEJIBHOCTHA 4 1 content.myschool.edu.ru/03/10
Uroro no pazneny 4
Paznea 4. KBAHTOBAS ®U3UKA
. bubmnorexka ®TUC «Mos mkona» — http://lesson.academy-
4.1 | DneMeHTHI KBAHTOBOI ONTUKU 6
content.myschool.edu.ru/03/10
42 | Crpoerme atoma 4 bubmnorexka ®TUC «Mos mkona» — http://lesson.academy-
' B content.myschool.edu.ru/03/10
43 | AtoMioe sbo 5 Bbubnnorexa ®I'UC «Mos mxkona» — http://lesson.academy-
' p content.myschool.edu.ru/03/10
Hroro no paszneny 15
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Pa3nesa S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

23

DneMEeHTHl aCTPOHOMUU U

Bbubnnorexa ®TUC «Mos mkona» — http://lesson.academy-

>1 acTpOPHU3UKH ! 1 content.myschool.edu.ru/03/10

Hroro no pazneny 7

Paznen 6.ObOBIIAIOIHIEE IIOBTOPEHUE

6.1 |O6obuatomee nosTopeHHe 4 Bbubnnorexa ®ITUC «Mos mkona» — http://lesson.academy-
content.myschool.edu.ru/03/10

Hroro no pazneny 4

ToToperie 3 bubnnorexka ®TUC «Mos mkona» — http://lesson.academy-
content.myschool.edu.ru/03/10
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