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AHHOTANuA
Ha3Baumue duzuka
Kuaace 10-11
YpoBeHb bazoBslii
Cranpapr OI'OC COO, DenepanbHas 0OpazoBarenbHas IporpaMmMa OCHOBHOTO 001Iero o0pa3oBaHus

MecTo npenmera B
y4eOHOM IIaHe

PaGouas mporpaMmma B COOTBETCTBUH C YUCOHBIM IIJITAHOM IIKOJIBI PACCYMTaHA HA Peau3aluio B TeueHue 2 JieT Ha 136
y4€OHBIX 4aCOB:

—B 10-M kJacce - 68 yacoB, u3 pacueta 2 yu/4. B Hezaento (34 ydeOHbIe HeJen)

—B 11-m Kiacce -68 dacoB, u3 pacdera 2 y4/4. B Henenmo (34 yueOHbIC HEJICIH )

KoaunyecTBo yacoB

136

ean

(dbopMHupoBaHKE UHTEPECA U CTPEMIICHHS OOYJAIOLINXCSl K HAYYHOMY U3YUEHHIO IIPUPOJIBI, Pa3BUTHE UX WHTEIUICKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH; pa3sBUTHE MPEICTABICHUNA O HayYHOM METOJE MO3HaHUSA U (OPMHUPOBAHUE UCCIIEI0BATEIBCKOTO
OTHOUIEHHUSI K OKPY’KAIOLIUM SIBICHUSM; (OPMUPOBAHNE HAYYHOTO MUPOBO33PEHHS KaK pe3yJbTaTa U3yuyeHUsI OCHOB CTPOCHUS
MaTepuy U GyHIAMEHTAIbHBIX 3aKOHOB (QU3UKH; (OPMUPOBAHUE YMEHUN OOBSICHATH SIBIEHUS C UCMOIb30BAHUEM (PU3MUECKUX
3HaHWW U HayYHBIX J0Ka3aTeJIbCTB; GOPMUPOBAHUE MPEACTABICHUHN O posid GU3UKH JUIsl pa3BUTUS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHM.

3amaumn

- IpUOOpeTeHue cHUcTeMbl 3HAHMW 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPUSIX, BKJIIOYas MEXaHHKY,
MOJIEKYJISIPHYIO (PU3HKY, TEKTPOANHAMHKY, KBAHTOBYIO (PU3HKY U 3JI€MEHTHI acTpO(U3HKH;

- popMuUpOBaHUE YMEHUI IPUMEHATH TEOPETHUECKUE 3HAHUSI 17151 00bACHEHUS (PU3NUECKUX SBJICHUHN B IPUPOJIE U ISl IPUHATHUS
IIPAKTUYECKHUX PELICHUN B TOBCEAHEBHOM KU3HU;

- OCBOEHHME CHOCOOOB pEIIEHUs pa3IMuYHBbIX 3a/a4 C SIBHO 3aJaHHOM (pu3Mueckoi MOJENbro, 3ahad, MOJIPa3yMEBarOIIMX
CaMOCTOSITENIbHOE CO3/laHue (PU3nYecKor MOJIeN, aIeKBaTHOM YCIOBHUSAM 33/1auu;

- HOHUMaHue (PU3NYECKUX OCHOB U MPUHIUIIOB AEUCTBUS TEXHUYECKUX YCTPONCTB U TEXHOJIOTUYECKUX IIPOLECCOB, UX BIHUSIHUS
Ha OKPYKAIOLLYIO CPENy;

- OBJIQJICHHE METOJaMH CaMOCTOSITEIbHOTO IUIAaHUPOBAaHUS U TPOBEACHUS (U3NYECKUX OHKCIEPHMEHTOB, aHaln3a |
UHTEpHpeTaluu HHPOPMAIUH, OTIPE/IeTIEHNUs TOCTOBEPHOCTH IOYY€HHOT'O Pe3ylIbTaTa;

- CO3/1aHU€ YCIOBHH I pa3BUTUSI YMEHHM IPOEKTHO-UCCIIEN0BATEIbCKON, TBOPUECKON JAEATEIBHOCTH.

YMK

1) ®wusuka. 10 k1. ba3oBsiii ypoBeHb : yueOnuk / B.A. KacksiHoB. — 2-¢ u3j., crepeotuit. — M. : [Ipoda, 2014.
2) ®wusuka. 11 ki ba3oBblit ypoBens : yueOHuk / B.A. KacesiHOB. — 2-¢ u3j., crepeorurt. — M. : Jlpoda, 2015.
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HOACHUTEJBHAA 3ATINCKA

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPE/IMETA «®U3UKA»

[Tporpamma 1o ¢u3uke 6a30BOr0 YpoBHS Ha YPOBHE CpeaHero oOmiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IIOJIOKEHUH U TpeOOBaHUU K pe3ylbTaTaM OCBOCHHSI OCHOBHOM
oOpa3zoBarenbHOU porpammel, npeacraBieHHbIXx B DI'OC COO, a Taxxke ¢ yuérom (henepanbHO
paboueil mporpaMMbl BOCIIUTaHUS U KOHIEMIIMK IpernoAaBanus yueOHoro npeamera «Ou3nkay B
oOpa3oBaTeNnbHBIX  Opranu3amusx Poccuiickoit ~ @enepauuu, pealu3yloUIMX  OCHOBHBIC
o0Opa3oBaTeNibHbIE IPOTrPAMMBI.

Copneprkanue nporpamMmbl 1o (hpU3MKe HapaBiIeHO HAa (JOpPMUPOBAHHE €CTECTBEHHO-HAYYHON
KapTuHbl Mupa oOyvaromuxcs 10-11 xmaccoB mpu oOydenun ux Qgusuke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-/IESITeIILHOCTHOTO moaxo/a. [Iporpamma no usmke cOOTBETCTBYET TPEOOBAHUSIM
OI'OC COO k mIaHUpyEeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pe3yJibTaTaM
0o0y4YeHHs, a TAKXKE YYUTHIBACT HEOOXOAMMOCTh PEaTH3allMyd MEXKIPEIMETHBIX CBs3€H (DU3UKH C
€CTECTBEHHO-HAYYHBIMU YY€OHBIMH IIpeaIMeTamMu. B Hell onpenenstoTcs OCHOBHBIE 1€/ U3y4eHUS
¢bu3MKKM Ha ypOBHE CpEIHEro OO0IIero oOpa3oBaHMA, TUIAHHUPYEMBIC PE3YJIbTaThl OCBOCHHUS Kypca
(U3HMKHN: THYHOCTHBIC, METANPEAMETHEIE, IPeIMETHBIE (Ha 6a30BOM YpPOBHE).

[Tporpamma 1o (u3mKe BKIIOYAET:

. IUTAHUPYEMBbIE PE3YNIbTaThl OCBOEHUS Kypca (pu3uku Ha 6a30BOM yPOBHE, B TOM UHUCIIE
MPEAMETHBIC PE3YNIBTATHI 110 TOJaM OOYUCHHS;
. coniepkanue yuyeOHoro npeamera «dusukay 1mo rogam 00y4eHuUs.

®du3nka Kak HayKa 0 HauOoJiee OOIIMX 3aKOHAX MPUPOIBI, BHICTYIAas B KAUeCTBE y4eOHOTO
mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIJIaJ] B CHCTEMY 3HAHUU 00 OKpYKarolleM MHpE.
HIkonpHBIN Kype (PU3UKH — CUCTEMOOOPA3YIOLIHI JIJIs1 €CTECTBEHHO-HAYUHbIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (hU3MUYECKHE 3aKOHBI JIE)KaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3yd4aeMbIX XHUMHEH,
Oouosorueit, puznueckoil reorpadueld u actpoHoMuel. Vcrmonp3oBaHWe W aKTHBHOE MPUMEHEHUE
(bu3MUeCKUX 3HAHUU OMNpeseNseT XapakTep U Pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTH B cdepe
SHEPreTHKH, TPAHCIIOPTA, OCBOECHMSI KOCMOCA, IOJIYYE€HHS HOBBIX MAaTepUaloB C 3aJaHHBIMU
CBOWCTBaMHM U Jpyrux. M3ydenue (pU3MKu BHOCUT OCHOBHOM BKJIaJ B (JOPMHPOBAHNE €CTECTBEHHO-
Hay4yHOM KapTHHBI MHpa oOydaroluxcs, B (OPMUPOBAHUE YMEHUU MPUMEHSTh HAYYHBIN METO]
MO3HAHUS TPU BBHIOJHEHNH UMU Y4EOHBIX MCCIeI0OBaHUH.

B ocHoBy kypca pu3uku asis ypoBHSI CpeHETO 0011ero o0pa3oBaHus MOJOXKEH sl UJIEH,
KOTOpBIE MO>KHO paccMaTpHUBaTh KaK IMPUHLUIIBI €0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH KypC SIBISIETCS JIOTUYECKU 3aBEPUIEHHBIM, OH
COJZIEp)KUT MaTepuasl U3 BCEX pa3zesioB (M3UKH, BKIIOYAET KaK BOIPOCH KJIACCHUYECKOM, TaK U
COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B coOoTBeTCTBUM ¢ HEH MarepHan Kypca GpU3MKH 0ObeAMHEH BOKPYT
¢usnueckux teopuil. Benymmum B Kypce siBisieTcs: popMupoBaHUE MPENCTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHUH, BELIECTBE U IOJIE.

Hoesn ecymanumapuzayuu. EE peanuzanus npeanoiaraeT HUCIOJIb30BaHHE T'yMaHUTapHOTO
NoTeHIMana (GU3NUECKOW HAyKHU, OCMBICTICHHUE CBS3U Pa3BUTHUA (PU3MKH C pa3BUTHEM OOILECTBa, a
TaK)Xe C MUPOBO33PEHUYECKHMH, HPABCTBEHHBIMU M 3KOJIOTHYECKUMH MPOOIeMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kype Gu3nku npezmnonaraeT 3HaKOMCTBO € IIHPOKUM
KPYroM TEXHHYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes okonocusayuu peanusyercs TOCPEICTBOM BBEACHHUS D3JIEMEHTOB COJIEpKaHMS,
MOCBSIIEHHBIX JKOJIOTUYECKUM MpoOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBl C Pa3BUTUEM
TEXHUKU U TEXHOJIOTHH, a Takke 00CYXAeHUs MpoOiieM PalMOHAIBHOTO MPUPOAONOIL30BAHUS U
9KOJIOTMYECKOM 0€30M1aCHOCTH.
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Crep>KHEBBIMH 3JIEMEHTaMH Kypca (HU3MKH Ha YPOBHE CpPEIHEro oOLero oOpazoBaHHS
SBISIIOTCA  u3udeckue Teopur (POopMUpOBAHUE TMPEACTABICHUNH O CTPYKTYpE IMOCTPOCHUS
¢usnveckoii Teopuu, poiu (HYHIAMEHTAIBHBIX 3aKOHOB M TPHHLHUIIOB B COBPEMEHHBIX
MIPEJICTAaBICHUSIX O MpPHUPOJAE, TPaHHUIAX NPUMEHUMOCTH TEOpHUH, ISl OMUCAHHS €CTECTBEHHO-
HAy4HBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-JIeSTENIbHOCTHBIN MOAX0A B Kypce (DM3MKU pealn3yeTcsl MPexJie BCero 3a Cuér
OpraHu3alK SKCIEPUMEHTAIBHON JAeATeNbHOCTH oOydaromuxcs. Jlns 6a30Boro ypoBHS Kypca
(UMK — STO HCIIOJIb30BAHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB U
nabopaTopHBIX padoT, KOTOphle B TporpamMme Mo (GU3MKE OOBEAWHEHBI B OOIIMI CIIHCOK
YUYEHUYECKUX NPaKTHUYECKUX paldoT. BrimeneHue B ykazaHHOM IepedHe JabOpaTOpHBIX pPadoT,
MIPOBOJIUMBIX JUIS KOHTPOJISI M OLIEHKH, OCYIIECTBIIACTCS YIaCTHUKaMH 00pa30BaTeIbHOTO IpoIiecca
UCXOJs U3 OCOOCHHOCTEW IUIAHUPOBAaHUA M OcCHamleHus KabuHera Qusuku. Ilpu sTOM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHCS YMEHHMSMHU IPOBOAWTH KOCBEHHBIE HW3MEPEHUS,
UCCIIEIOBaHMUSI 3aBUCUMOCTEH (PU3NYECKHMX BEJIMYMH M TIOCTAHOBKY OIIBITOB [0 IPOBEpKE
MPEUIOKEHHBIX THITOTE3.

Bbonbiioe BHMMaHKE yensieTcs PeIeHNI0 pacuéTHRIX M Ka4eCTBEHHBIX 3a7ad. [Ipu aTom s
pacu€THBIX 3a7ad NPUOPUTETOM SBISIOTCS 33/a4d C SBHO 3aJaHHON (PU3MUYECKOW MOJIEINBIO,
MIO3BOJISIIOIINE PUMEHSITh U3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jielia Kypca, Tak
Y MHTETPUPYS 3HAHHUSA W3 PasHbIX pa3fenoB. [ KadecTBEHHBIX 3a/1a4 MPHOPUTETOM SIBISIOTCS
3a/laHusl Ha OOBSICHEHHE MPOTeKaHUS (U3UYECKUX SIBJICHUN U MPOLIECCOB B OKPYKAIOIICH KU3HU,
TpeOyrome BEIOOpa GU3NIECKON MOJIEIH U1l CHTyalluy MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBetctBuu ¢ TpeboBanusiMu ®I'OC COO k maTepuanbHO-TEXHUYECKOMY 00ECTIeUeHHUIO
yaeOHOro mporecca 0a30BbIii YpOBEHb Kypca (M3WKH HA YPOBHE CPEIHEro oO0Iero oOpa3oBaHUS
JIOJKEH U3Yy4aThCsl B YCIOBUSX MPEAMETHOTO KabuHeTa GU3UKH WIH B YCIOBHUSIX HHTETPUPOBAHHOTO
KaOWHETa TPEIMETOB EeCTECTBEHHO-HAyYyHOro IWKIa. B kaOuHeTe (U3WKU JOKHO OBITH
HeoOxouMoe TabopatopHoe 000pyAOBaHKE ISl BHIIIOJIHEHUS YKAa3aHHBIX B Iporpamme 1o gusuke
YUEHHUYECKUX MPAKTHYECKUX PadOT M JEMOHCTPAIIMOHHOE 000PYIOBaHHE.

JlemoHcTpanmoHHOEe  OOopynoBaHue (GOPMUPYETCS B COOTBETCTBHUM C MPUHIUIIOM
MUHUMAaJIBHON JIOCTaTOYHOCTH M OOECHEeYMBAET IMOCTAHOBKY IEPEYMCIICHHBIX B TPOTPaMME II0
(¢u3MKe KIIOUEBBIX JEMOHCTpallMid [N KCCIEAOBAaHUS M3y4aeMbIX SBJICHHM U TMPOIIECCOB,
IMIUPHUYECKUX U (DYHTAMEHTAITBHBIX 3aKOHOB, UX TEXHHYECKUX MPUMCHCHHH.

JlaGopaTtopHoe 06opyioBaHME JJIsl YYEHUYECKHX MPAKTUYECKUX paboT popMUpYETCs B BUE
TEMaTHYECKIX KOMIUIEKTOB H 00ECIIEYNBACTCS B PaCYETE OTHOTO KOMIUIEKTA Ha JBYX 00yUYarOIINXCS.
Temaruueckue KOMIUIEKTHI J1a0OpaTOPHOTO OOOpPYIOBaHUS JOJDKHBI OBITh TMOCTPOEHBI Ha
KOMIUIEKCHOM HCIOJIb30BAaHUM AHAJIOTOBBIX M HU(POBBIX MPHOOPOB, a TaKXKe KOMITBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BHJIe ITU(MPOBBIX JTa00PATOPUIA.

HEJIM U3YUEHUSA YYEBHOI'O IPEIMETA «®U3UKA»

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBJISIOTCS:

e (opMupoBaHHe MHTEpeca M CTPEMJICHUS OOYUYarOIIMXCsl K HAYYHOMY U3YUEHHIO MPUPOIH,
pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

e pa3BUTHE TPEACTABICHUH O HAYYHOM METOAE TO3HaHUS U  (opMupoBaHUe
HCCIIEIOBATENbCKOI0 OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

e (opMupoBaHHE HAyYHOrO MHPOBO33PEHHUS KaK pe3ylbTaTa H3Y4YEHHS OCHOB CTPOCHHMS
Matepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (dopmupoBaHue yMeHUIl OOBSCHATH SIBJICHUS C HCIOJb30BaHUEM (DU3UYECKHX 3HAHUU U
Hay4YHBIX J0Ka3aTeNbCTB;
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(dbopmMHUpoBaHKE MPEICTABICHUHA O POy (GU3UKHU I pa3BUTHS APYIHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJOTUH.

JloCTIKEHHE 3TUX IIeiei 00ecreunBaeTcsl PEeICHHEM CIEAYIOUINX 3a4a4 B Mpolecce M3ydeHUs
Kypca (pU3MKU Ha YPOBHE CpeIHEro o0niero oopa3oBaHus:

npuoOpeTeHne CHCTeMbl 3HaHUKA 00 OOmUX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHSAX, BKIIOYAs MEXAaHUKY, MOJCKYISIPHYI (U3HKY, 3JIEKTPOAMHAMHKY, KBAHTOBYIO
(GU3MKY U JIEMEHTHI aCTPOPU3UKY;

dbopMupoBaHHE YMEHHH NPUMEHSATh TEOPETUYECKUE 3HAHUA UISi OOBSICHEHUS (UIMUCCKUX
SIBJICHUI B IPUPOAE U JJIsl IPUHATHUS MPAKTUYECKUX PEIICHUH B IOBCEAHEBHOM KHU3HH;
OCBOGHHE CIIOCOOOB PELICHUS PAa3IMYHBIX 337a4 C SBHO 3aJlaHHOM (pU3MUECKON MOENbIO,
3aj1a4, MOAPa3yMEBAIOLINX CAMOCTOSITENBbHOE CO3AaHue (U3MUECKON MOJENH, aJeKBaTHOU
YCIIOBHSIM 33/1a4H;

MOHMMaHHe (U3UYECKHMX OCHOB M NPUHIHUIOB JCUCTBUS TEXHUUYECKHUX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHHUS Ha OKPYXKAIOLIYIO CPELy;

OBJIQJICHUE METO/JaMHU CaMOCTOSITEJILHOTO TUIAHHUPOBAHUS W TPOBEACHUS (PU3MUECKUX
IKCIIEPUMEHTOB, aHAJIM3a U WHTEPIpeTanuy MH(pOpManuu, ONpeAeseHUs JOCTOBEPHOCTH
MOJY4EHHOTO Pe3yJIbTaTa;

CO3[JaHUE YCIIOBHU JUI PAa3BHTUS YMEHHH NPOEKTHO-MCCIIEIOBATEIbCKOH, TBOPYECKOU
IEATEIIbHOCTH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYHEBHOM IIVIAHE

Ha u3ydenue ¢pusuku (0a30BbIid ypOBEHB) Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHUs OTBOAUTCS
136 gacos: B 10 kimacce — 68 yacoB (2 yaca B Hezeno), B 11 kinacce — 68 yacoB (2 yaca B HEZACIIO).
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COJAEPKAHUWE YYEBHOTI'O ITPEJIMETA

10 KJIACC

Pazjnen 1. ®usuka u MeTOAbl HAYYHOT0 MO3HAHUSA

dusnka — HayKa o mpupojie. HayduHble MeTO bl MO3HAHUS OKpY’KaroIero Mupa. Poss skciepuMenTa
Y TEOPHUH B MPOIIECCe O3HAHMS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue Gpu3nUecKuX SIBICHUH U mporieccoB. Hayunbie runore3sl. usnyeckue 3aKOHBI U
Teopuu. [ paHUIIBI MPUMEHUMOCTH (HU3UYECKUX 3aKOHOB. [[pHHIIATT COOTBETCTBUSI.

Ponw u mecTo ¢puzuku B GopMHUpPOBAHUM COBPEMEHHOW HAYYHON KapTHHBI MUPA, B MPAKTHIECKOM
NeITeIbHOCTH JIIOACH.

Jlemoncmpayuu

AmnanoroBbie 1 IU(PPOBBIC U3MEPUTEIILHBIE PUOOPHI, KOMITBIOTEPHBIC TATIUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBukeHHE. OTHOCHUTEIBHOCTh MEXAaHMYECKOro JBHkeHus. Cucrema oOTcyéra.
Tpaexropus.

[Tepemerienue, CKOpocTh (CpeaHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepHaIbHON
TOYKHM, MX IPOEKIHH HAa OCH cUcTeMbl KoopauHaT. CiokeHHe MepeMEIleHUNd U CIOXKEHHE
CKOpPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOpEHHOE IPSIMOJIMHEHHOE IBHKEeHHE. | pad K 3aBUCIMOCTH KOOPMHAT,
CKOPOCTH, YCKOPEHHUS, IyTU U NEPEMEIICHUS MaTEPUAIIbHOU TOYKU OT BPEMEHH.

CBoOoaHoe najeHue. Y cKopeHrue CBOOOHOTO M CHHS.

KpuBonunelinoe nBuxkenue. J[BuxeHue MaTepualbHOW TOYKU MO OKPYKHOCTH C IOCTOSHHOU IO
MOJYJII0O CKOPOCTBHIO. YTJIOBasi CKOPOCTh, JIMHEWHAasi cKOpocTh. llepron m yactora oOpalieHwus.
LlenTpoCcTpeMUTENBHOE YCKOPEHHE.

TexHnueckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHHE: CITUIOMETP, ABUKEHHUE CHAPS10B, LIETTHbIE
U PEMEHHBIE NTEpeadH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KWHEMATUUECKUX XapAKTEPUCTUK JBUKEHUS.
[Ipeo6pa3oBanue ABMKEHHUM C UCTIOJIB30BAaHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenuie Ten B BO31yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habntoienue nBrxeHus Tena, OpoleHHOTro Mo/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenue yckopeHust CBOOOIHOTO MaACHUs.

Hanpasiienue ckopocTH Mpu IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yueHnne HepaBHOMEPHOTO IBMKEHUS C LIEJIBIO ONPEIEICHUSI MTHOBEHHOW CKOPOCTH.
HccnenoBanue COOTHOLIEHUS MEXAY ITYTSMH, IPOHICHHBIMU TEJIOM 32 [TOCJIE0BATEIbHBIE PABHBIE
MIPOMEXYTKH BPEMEHU NPU PABHOYCKOPEHHOM JIBUKEHHH C HA4aJIbHOW CKOPOCThIO, PAaBHOM HYIIIO.
N3yuenune nBUKEHU MApUKa B BI3KOM KUIKOCTH.

N3ydenue nBuxeHus Teia, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Tpuniun otHocutensHOCTH ["anunes. [lepsriil 3akoH HeroToHa. THEpManbHble CUCTEMBI OTCUETA.
Macca Ttena. Cuna. Ilpuruun cynepnosunuu cui. Bropoil 3akoH HproToHa [uisi MaTepualbHON
ToukHu. Tpernii 3akoH HprOTOHA 1151 MaTepUATIBHBIX TOYEK.

3akoH BceMupHOro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
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Tpenue. Bunbl Tpenus (okos, CKosbkeHus, kaueHus ). Cuia tpenusi. Cyxoe Tpenue. Cuiia TpeHust
CKOJIbJKEHUS U cuiia TpeHus nokosi. Koadounuent tpenus. Cuna conpoTUBIEHUS MPU JBUKECHUU
TeNa B AHUJAKOCTU WU Tase.

[ToctynarensHoe U BpalareabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpalieHus. [liieuo cuibl. Y ciioBUs paBHOBECUS TBEPAOIO TENA.
TexHuueckue ycTporucTBa U MPAKTUUECKOE MPUMEHEHHE: MOAIIUITHUKY, IBUKEHUE NUCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepuum.

CpaBHeHME MacC B3aUMOJIEHCTBYIOIINX TEl.

Bropoii 3akoH HeroToHa.

N3zmepenue cu.

Crnoxenue cui.

3aBUCUMOCTh CHJIBI YIPYTOCTH OT AeQopMaluu.

Hesecomocts. Bec Tena nmpu yCKOPEHHOM MOIBEME U AJCHUH.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecHs TBEPAOTo Tena. Buabl paBHOBecHSI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BOZHUKAIOIIUX B MPYKUHE U PE3MHOBOM 00pasiie, OT
ux negopmanuu.

UccnenoBanue ycnoBuii paBHOBECHs TBEPJOrO TEJA, UMEIOIIETO OCh BPALCHHUS.

Tema 3. 3akonvl coXpaneHusn 6 Mexanuke

Nmnynee MarepuanbHOM TOYKM (Teda), CUCTEMBbl MaTepUANbHBIX TO4YeK. VMITylbc CHIBI U
M3MEHEHNE UMITYyJIbca Tejla. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pabora criibl. MOIIHOCTD CHJIBL.

Kunernueckas sHeprusi MarepuaabHOM Touku. Teopema 00 U3MEHEHUN KUHETUYECKOM SHEPTUH.
[TorenumansHas osHeprusa. IloTeHuuanbHass dSHeprus ymnpyro JneGOpMHpPOBAHHOW MPYKUHBI.
[ToTenunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanpHble U HEMOTEHIMANbHbIE CHIIbI. CBSI3b pabOTHI HEMOTEHIIMAIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOIN 3HEPTUN CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXaHUYECKOUN dHEpruu.

Ynpyrue u Heynpyrue CTOJIKHOBEHMSL.

TexHnyeckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHNE: BOAOMET, KONEP, IPYKUHHBIN MUCTOJET,
JBUKCHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxTnBHOE NBMKEHUE.

Ilepexosa moTeHIMATLHON YHEPTUU B KUHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3yuenne abCONMOTHO HEYIIPYTOro yAapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.
WccnenoBanmne cBs3u pabOThl CUJIBI C U3MEHEHHMEM MEXAHWYECKOM PHEpruM Teja Ha IpUMepe
PacTsDKEHUS PE3UHOBOTO KIyTa.

Paspnen 3. MoaekyaspHast U3MKa U TEPMOAUHAMHMKA

Tema 1. Ocroevlt MOIEKYAAPHO-KUHEMUYECKOU Meopun

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KHHETHYECKON TEOpPUH M HMX OIBITHOE OOOCHOBAaHUE.
BbpoynoBckoe neuxenne. Juddysus. Xapakrep NBHKEHUS U B3aUMOJICHCTBHS YaCTHIl BEIIECTBA.
Mopenu cTpoeHus Ta30B, JKUJIKOCTEH M TBEPABIX TEI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mojieneil. Macca u pasmeps! mosiekyi. KonnuectBo Bemtectsa. [loctosinHas ABoraapo.
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TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KHHETUYECKOW TEOPUU UI€ATTBHOTO
raza. AOCOIIOTHAs TeMIIepaTypa Kak Mepa cpeiHeil KHHETUYEeCKON SHEPTUHU TEIJIOBOTO JBIIKEHHS
yactuy raza. lllkana temneparyp KenbBuHa. ['a3zoBeie 3akoHbl. YpaBHeHue MeHneneeBa—
Kunaneiipona. 3akon Jlanbrona. M3ompoiieccsl B UA€aIbHOM ra3e C MOCTOSHHBIM KOJUYECTBOM
BemlecTBa. [ paduueckoe npeacrapieHrue U30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.
TexHuueckue ycTporucTBa U MPAKTUYECKOE PUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITH, TOKA3bIBAIOIIUE TUCKPETHOE CTPOCHHUE BEIIECTBA, (POTOrpaduu MOJEKYJ OPraHUYECKUX
COCTUHEHUH.

OmnbiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JTBUKECHHUSI.

Mogens onbita LltepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOACHCTBUA.

Monens, WUTIOCTpUpPYIOLIas IPUPOLY AaBJICHUS ra3a Ha CTEHKU COCyAa.

OnBITHL, WUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

Omnpenenenne macchbl BO3yXa B KJIACCHOW KOMHATe€ Ha OCHOBE M3MEpeHUl 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]1y IapaMETPaMH COCTOSIHUSL Pa3peKeHHOro rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmonunamuyeckas cucreMa. BHyTpeHHSsI SHEpTUsl TEPMOJUHAMHYECKON CHUCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonuuectBo Temnorel U padborta. BHyTpeHHsISI 3HEpPrus OAHOATOMHOI'O HAEAJIBHOTO
ra3a. Buel Teruonepeaadn: TEIONPOBOAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y 1eJIbHAS TEMII0EMKOCTh
BeniecTBa. KoianuecTBo TEMI0THI pu TeIIonepeaaye.

[TonsTre 06 agnadatHom nporiecce. [lepBriii 3akoH TepMoarHAMUKH. [IprMeHeHne nepBoro 3aKkoHa
TEPMOJMHAMHUKH K n3omporeccam. ['padudeckas uHTEpnpeTanus padoThI rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMocTs mporieccoB B IpUpoO/Ie.

TennoBele MamuHbl. [lpuHIUOBI JEHCTBUS TeIUIOBbIX MamuH. IIpeoOpazoBaHusi sHepruu B
TerioBbIX MamuHax. Kosdduiment nmonesnoro neiictBus teroBoil Mammiel. [{ukn KapHo u ero
KO3((HULMEHT MOJIE3HOr0 JEHCTBUS. DKOJIOIMUECKHUE TPOOIEMbI TEIJI0IHEPTEeTHKY.

TexHuueckue ycTpoicTBa M MPAKTHUYECKOE MPUMEHEHHE: JBUraTelb BHYTPEHHETO CrOpaHus,
OBITOBON XOJOJUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHre BHYTpEeHHEN SHEPTUU Tella IPU COBEPIIEHUH pabOThI: BBUIET NPOOKHU U3 OyTHUIKH O[]
JEHCTBHEM CKaTOro BO3AyXa, HarpeBaHue od¢upa B JIATYHHOH TpyOke NyTEM TpEeHHUS
(BuIEOIEMOHCTpAITHS ).

N3meneHnue BHyTpeHHEH dHepruu (TemrepaTypsl) Tela Ipu TeIuionepeaaye.

OneIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, PeaKTUBHOTO JBUTATEIIS.
Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpecammniuie cocmoanusa eeujecmea. Pazosvie nepexoonl

[TapooOpazoBanne u KoHneHcauus. McmapeHune u kumneHue. AOCOJIOTHAE W OTHOCUTENIbHAsS
BIIQXXHOCTh BO3ayXa. HaceimeHHbIN map. YiempHas TerjioTra mapooOpa3oBaHUs. 3aBUCHMOCTH
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUSI.

Tépnoe Teno. Kpucrammmaeckue u amopdabie Tena. AHU30TPOIHUS CBOMCTB KpUCTAILIOB. JKuakue
kpuctaiuibl. CoBpeMeHHble MaTepuanbl. [lnaBneHune W KpucCTaM3anus. YeiabHas TeIuioTa
miasnenus. Cyomumarus.

YpaBHeHHE TEIIOBOTroO OaaHca.
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TexHu4yeckue ycTpoiicTBa U MPAKTUUECKOE IPUMEHEHHE: TUTPOMETP U MICUXPOMETP, KATIOPUMETD,
TEXHOJIOTUM TIONyYEHHUS COBPEMEHHBIX MaTepuajoB, B TOM 4YHCJIE€ HaHOMAaTepuasioB, U
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MTAPOB.

Kunenue npu moHM>KEHHOM JIaBJICHUH.

Crioco6bl U3MEPEHHS BIAKHOCTH.

Habntoienue HarpeBaHus U IJIaBICHUS KPUCTALTMYECKOTO BELIECTBA.

JleMOHCTpanust KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomuol

N3mepenue OTHOCUTENBHON BIaXKHOCTH BO3/1yXa.

Pa3znea 4. JjekTpoguHAMUKA

Tema 1. nexkmpocmamuka

Onektpuszanust Tel. DIEeKTpUuecKui 3apsa. JBa Buaa snekrpuueckux 3apsanoB. IIpoBoaHukw,
JUBJIEKTPUKU U MOJTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsia.

B3aumopeiictBue 3apsi10B. 3akoH Kyiona. ToueuHbIi 2eKTpUUEeCKUi 3apsil. DIEKTPUUECKOE MOJIE.
HanpsxkéHHOCTh 2sekTprdecKoro nois. IIpuHnun cynepro3unyu 3JeKTpUuYecKux nosied. Jlnaum
HaIpPsKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

Pabora cun snextpocratrueckoro mois. Ilorennman. PazHocts motenmmanos. IIpoBogHuku u
JTUAJIEKTPUKHU B 3JIEKTPOCTATHUECKOM MoJ€e. J(uanekTpuyeckas NpoOHUIAEMOCTb.

Onektpoémkocth.  Konaencarop.  DIEKTpOEMKOCTh  IIJIOCKOTO  KOHJIEHCATOpa.  DHEPrus
3apsPKEHHOT0 KOHJIEHCATOpA.

TexHuueckue ycTpoiicTBa U  IPAKTUYECKOE IPUMEHEHHE: AJIEKTPOCKON, 3JIEKTPOMETP,
ANEKTPOCTaTUYECKAsl 3allUTa, 3a3eMJICHHE JJIEKTPONpPUOOPOB, KOHAECHCATOP, KOMHPOBAIIBHBIN
anmapar, CTpyWMHBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3anmMogeiicTBrue Ha’IEeKTPU30BAHHBIX TEIL.

DIEeKTPUUYECKOE TT0JIE 3apSKEHHBIX TEl.

[IpoBOHMKH B 3EKTPOCTATHUECKOM IIOJIE.

DneKTpocTaTUYeCKas 3alluTa.

JIMDIIEKTPUKHU B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOPA OT IJIOLIA/IN TUIACTUH, PACCTOSHUS MEXTY
HUMH U JUIIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannuwtit anekmpuyeckuit mox. Toku 6 paznuunvix cpeoax

DNeKTpUUECKU TOK. YCIIOBUS CYIIECTBOBAHUS AJIEKTpUUYECKOoro Toka. Mcrounuku Toka. Cuia
Toka. [locTOsIHHBII TOK.

Hanpsioxenune. 3akon OMa 1151 ydacTKa LEemu.

DNEKTPUUECKOE CONPOTUBIIEHHE. Y IEJIbHOE CONpPOTUBIEHUE BelecTBa. [locienoBarensHoe,
napajuiesibHOe, CMEIIAaHHOE COEAMHEHNE TPOBOJHHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOIIHOCTD 3JIEKTPUYECKOTO TOKA.
DIIEKTPOABMKYIIAs CUJIa U BHYTPEHHEE COMPOTUBIIEHNE HCTOYHUKA TOKA. 3aKOH OMa JiJ1s1 MOJTHOM
(3aMKHYTOI) 2neKTprueckol 1enu. KopoTkoe 3aMpIkaHUeE.

DneKTpOHHAas MPOBOAMMOCTbH TBEPIABIX METAJIOB. 3aBUCUMOCTH COMPOTHUBIICHHUS METANIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.
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DnexTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoaauku. CoOCTBEHHAS M IPUMECHAs! TPOBOIMMOCTD MOTYITPOBOAHUKOB. CBOMCTBA P—-
nepexoa. [1lomynmpoBoJHUKOBBIE TPHOOPEI.

DNEeKTpUUECKUN TOK B paCTBOpaXxX U paciiaBax 3JIEKTPOJIUTOB. DIEKTPOIUTHUECKAs JUCCOLIUAIIMS.
DIEKTPOIH3.

DNeKTpUYEeCKUil TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSTENbHBIN pa3psaa. Monnus. [lna3ma.
TexHuueckue yCTpoMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIEpMETpP, BOJIBTMETP, PEOCTar,
UCTOYHUKUA TOKA, DJEKTpOHArpeBareibHble MNPHUOOPBI, 3JIEKTPOOCBETUTEIbHBIE IMPUOOPHI,
TEPMOMETP  COMPOTHBIICHUS, BaKyyMHBI  JUON, TEPMHUCTOPBI U  (OTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBII 1MO/I, TaJlbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMIPSIKEHHUSL.

3aBUCHUMOCTD COMPOTUBJICHUS LIMJIMHIPUUYECKUX MTPOBOJHUKOB OT JUTMHBI, IUIOIIAIA TIOTIEPEYHOTO
CEUeHUs U MaTepuana.

CwmerianHOe COeIMHEHUE TPOBOTHUKOB.

[Ipsimoe n3MepeHue AIEeKTPOABIKYIIEH cuiibl. KOopoTkoe 3aMbIkaHue ralbBaHHUYECKOTro dJIEMEHTa
Y OIICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBHCHMOCTh COITPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psii 1 IpOBOJAUMOCTh BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3yuenune cMemaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOaABMKYIIECH CHUIIbl MCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.
HaoGrotenune amektposusa.

MexnpeamMeTHbIe CBSI3H

N3ydyenne kypca ¢usukm 0azoBoro ypoBHs B 10 Kimacce OCYIIECTBISCTCS C  YyYETOM
COJIEP>KaTEIbHBIX MEXKIIPEIMETHBIX CBsI3€H C KypcaMHu MaTEMaTHKH, OMOJIOTUH, XUMUH, Teorpauu
Y TEXHOJIOTHH.

Mesicnpeomemuvle nonamus, CBSI3aHHbIE C M3yYEHHUEM METOJOB HAay4YHOTO TO3HAHUS: SBICHUE,
Hay4HbIA (pakT, TUIOTE3a, PU3MUEcKas BEIWYWHA, 3aKOH, TEOpHUs, HAOJIIOICHHUE, DKCIIEPUMEHT,
MOJEJIMPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuxa: pelieHne CUCTEMBbl YpaBHEHHM, JuHelHas (yHKuus, napabosa, rumnepboia, ux
rpadUK ¥ CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIMHU: CHHYC, KOCHHYC, TaHTE€HC, KOTaHTEHC,
OCHOBHO€ TPHUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI M WX IMPOEKIMH HA OCH KOOPAHMHAT,
CJIO’KE€HHE BEKTOPOB.

buonocus: mexannueckoe ABMKEHHUE B JKUBOUM Ipupoje, AMPPy3us, 0cMOC, TEIIO0OMEH XKUBBIX
OpPraHM3MOB (BHJIbI TEIIONEpPEAayu, TETIOBOE PABHOBECHE), INEKTPUUYECKUE SBICHHS B KUBOM
MIPUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAS
Macca, TETUIOBbIe CBOMCTBA TBEPABIX TEJI, KUAKOCTEH U ra30B, IEKTPUUECKUE CBOMCTBA METAILJIOB,
AIEKTPOJIUTAYECKAS TUCCOLMALINS, TalbBaHUKA.

l'eoepaghus: BNaXHOCTH BO3/yXa, BETPHI, 0ApOMETpP, TEPMOMETD.

Texnonoeus: peodpa3oBaHUe NBIKEHUH C UCTIOIH30BAaHUEM MEXAaHU3MOB, YUET TPEHHUS B TEXHUKE,
MOAIIUITHAKY, WCIOJIb30BAaHUE 3aKOHA COXPAHEHHS MMITYJIbca B TEXHUKE (pakeTra, BOJOMET M
IpyTue), JBUTATEeNb BHYTPEHHETO CropaHus, IapoBas TypOWHa, OBITOBOW XONOIWIHHUK,
KOHJIUITUOHEP, TEXHOJIOTHH MOTYyYEHUsI COBPEMEHHBIX MaTEPHAIOB, B TOM YHCJIE HAHOMATEPUAJIOB,
U HaHOTEXHOJIOTHH, OJIIEKTpOCTATHYECKas 3alluTa, 3a3eMJICHHE DSJIEKTPOIPHOOPOB, KCEPOKC,
CTPYHHBI TIPUHTEP, OJJIEKTPOHArpeBaTEIbHBIE MPHUOOPHI, DJIECKTPOOCBETHTEIIbHBIC TMPUOOPHI,
rajibBaHUKa.
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11 KJIACC

Paznen 4. DaekrpoauHaMmnka

Tema 3. Maznummnoe none. I1eKmpoMazZHUMHAA UHOYKUUA

[TocrossHHBIE MAarHUTHI. B3auMo1elicTBUE MOCTOSHHBIX MArHUTOB. MarHuTHoe nosue. Bekrop
MAarHUTHON MHAYKUMH. [[pyHIMN Cyneprno3ullui MarHUTHBIX MoJiel. JIMHUY MarHUTHOW MHYKIIUH.
KapTuHa nuHMii MAarHUTHOM MHYKLIMU TTOJISI TOCTOSIHHBIX MAarHUTOB.

MaruuTHO€ 10Jie MPOBOJIHUKA ¢ TOKOM. KapTuHa TMHUI MHIYKIIMK MAarHUTHOTO MOJIS IJTMHHOTO
MPSIMOTO MTPOBOJIHUKA M 3aMKHYTOTO KOJIBLIEBOI'O MPOBOJIHMKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena.
B3aumoaeiicTBre NpOBOAHUKOB C TOKOM.

Cuiia Amriepa, e€ MOyJIb U HalpaBJICHUE.

Cuna JlopeHua, e€ MOJlyJIb U HarnpaBiieHUE. JIBUKEHUE 3apsSyKeHHON YacTUIIBI B OJJHOPOIHOM
MarHuTHOM ToJie. Pabota cunbl Jlopena.

SIBneHue 3NeKTPOMArHUTHOM UHAYKIMU. [[0TOK BEKTOpa MArHUTHOM MHAYKIUH.
DNEeKTPOABUKYIIAS CUJIa MHAYKITUU. 3aKOH 3JIEKTPOMArHUTHON MHAyKIuu Dapanes.

BuxpeBoe anekTpudeckoe mnojie. DNeKTPOABHKYIIAs CUIIa UHIAYKIHUH B IPOBOJAHUKE, ABUKYILIEMCS
MOCTYIATEIbHO B OJHOPOIHOM MarHUTHOM TIOJIE.

IIpaBuio Jlenua.

NHnykTUBHOCTD. SIBICHUE CAMOMHIYKIIMH. DJIEKTPOBUKYIIAS CHJIa CAMOMHTYKITUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TO0JIe.

TexHnueckue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHUE: TOCTOSHHBIE MArHUTBI, 3JIEKTPOMATHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTEHU JIEMEHTAPHBIX YACTHUIl, MHAYKIIMOHHAS TE€Ub.

Jlemoncmpayuu

OmnsiT OpcTena.

OTKJIOHEHUE FIIEKTPOHHOTO MTy4YKa MAarHUTHBIM I1OJIEM.

JIuHUY MHIYKITUY MAarHUTHOTO TTOJISI.

B3aumMopeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SBneHue AMEKTPOMArHUTHON UHAYKITHH.

IIpasuio Jlenua.

3aBHUCHUMOCTD AJIEKTPOJIBIKYIIEH CHIIBI MHAYKITUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TTOTOKA.
SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yueHrne MarHuTHOTO NOJIA KaTYIIKH C TOKOM.

UccnenoBanue necTBUSI TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sSiBIEHUS 31€KTPOMarHUTHOM MHIYKIUU.

Paznen 5. Kosiedanus 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumusle Kojaeoanus

Koneb6arenpnas cuctema. CBOOOIHBIE MEXaHUYECKHE Koiebanus. ['apmoHmdeckue KoneOanus.
[lepuon, yactoTa, amMmmIuTyAa U ¢asza konaedanuil. Ipy>KuHHBIN MasTHUK. MaTemMaTuueckuit
MasTHHK. Y paBHEHUE TAPMOHUYECKUX KoseOanwmii. [IpeBparienue sHEprun Mpu rapMOHUIECKUX
KOJIE0aHMX.

Koneb6arenpupiit KoHTYp. CBOOOHBIC SJIEKTPOMArHUTHBIC KOJICOAHUS B UICATHBHOM
KoJe0aTeTbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHHUYECKUMHU U JIEKTPOMArHUTHBIMU
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konebanusaMu. @opmyna ToMmcoHa. 3aKOH COXpaHEHUS SHEPTHH B UACATHHOM KoJeOaTeIbHOM
KOHTYpE.

[IpencraBnenue o 3aTyxaromux KojaeOaHusX. BeiHyK/1eHHBIE MEXaHHUECKUe Konebanus. Pe3onanc.
BbIHYX1€HHbIE 3]IEKTPOMAarHUTHBIE KOJICOAHUS.

Ilepemennsblii Tok. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK. MOIHOCTH IEPEMEHHOIO TOKA.
AMIUIMTYZAHOE U IEHCTBYIOLICE 3HAYEHUE CHIIBI TOKA M HANIPSIKCHHUS.

Tpancdopmarop. [IponszBoacTBo, nepeaaya u NOTPeOICHUE ITCKTPUIESCKON SHEPTHH.
DKOJIOTHYECKHE PUCKU IIPU IPOU3BOJICTBE 3JIeKTposHepruu. KynpTypa ucnons3oBanus
AJIEKTPO3HEPTUHU B [TIOBCEIHEBHOM JKU3HMU.

TexHnyeckue ycTpoiCcTBa U MPAKTUYECKOE TPUMEHEHHE: IEKTPUIECKUI 3BOHOK, TEHEPATOP
IIEPEMEHHOTI'0 TOKA, JIMHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJieOaTeIbHON CHCTEMBI (IPYKHHHBIN I MAaTeMAaTHYECKUN
MasITHUK).

HaGmotenue 3aTyxaroniux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKJICHHbBIX KOJICOAHUH.

HaGimotenue pe3oHanca.

CB00OIHBIE JIEKTPOMArHUTHbBIE KOJeOaHMs.

OciorpaMMsl (3aBUCUMOCTHU CHIIBI TOKA U HANPSKEHUS OT BPEMEHHU) AJIs1 AJIEKTPOMarHuTHBIX
KoJeOaHuH.

Pe3onanc npu nocneaoBaTenbHOM COEIMHEHUH PE3UCTOPA, KaTYIIKU HHAYKTUBHOCTH U
KOHJICHCATOopa.

Mogenb TMHUY 3JEKTPOIIEpeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEPHOAA MAIIBIX KOJIEOaHUI rpy3a Ha HUTH OT JUIMHBI HUTH U MacChI
rpysa.

HccnenoBanue nepeMeHHOro TOKa B LENH U3 MIOCIIEA0BATEIbHO COEIMHEHHBIX KOHIEHCATOPa,
KaTyILIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 0JIHbL

MexaHnueckue BOJIHBI, yclI0BUs pacnpocTpaneHus. Ilepuoa. CkopocTs pacipocTpaHEHHs U IIIMHA
BoJsIHBI. [lonepeunsie U npoaoibHbIE BOJHBL. HTEpdepenus u nudpakius MEXaHHYECKUX BOJIH.
3Byk. CkopocTs 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJHBI. Y CIIOBUS U3TYYEHHUS SJI€KTPOMArHUTHBIX BOJIH. B3auMHas
opHueHTalus BekTopoB E, B, V B anexkTpomarHuTHO BostHe. CBOMCTBA 37IEKTPOMArHUTHBIX BOJIH:
OTpakeHUe, IpeJoMIIeHUe, oyigpu3anus, 1udpakuus, uatepdepenius. CKkopocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 3neKTpOMarHUTHBIX BOJH. [I[puMeHeHNe AMeKTPOMarHuTHIX BOJIH B TEXHUKE U OBITY.
[IpyHIMIIBI paguOCBsI3U U TeNeBUACHU. Pagronokanmys.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHnuyeckue ycTpoicTBa U NPaKTUIECKOE IPUMEHEHNE: MYy3bIKAJIbHBIE HHCTPYMEHTHI,
yIIbTPa3ByKOBasl AMATHOCTHKA B TEXHUKE M MEULIUHE, pajap, paAuoNpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoOCTpPaHEHHE MONEPEUHBIX U MPOOIBHBIX BOJIH.

Konebmtonieecs Te10 kKak MICTOYHUK 3BYKa.

Habmtonenue oTpaxeHus U MpeaoMIIeHUs MEXaHUUECKUX BOJIH.

Habmonenue nntepdepeHnu U AMPpakiiuid MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Hab6mronenune cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTY/I0M M 9aCTOTOM KOJIEOaHUH.
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UccnegoBanue CBOMCTB IEKTPOMATHUTHBIX BOJIH: OTPaXKEHUE, TPEIIOMIICHUE, TOJISIPU3ALIHS,
mudpakus, nHTepdepeHIus.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsiMonuHeitHOe pacpocTpaHeHUE CBeTa B OJHOPOIHOM cpene. JIyu
cBera. TOUeUHbIN UCTOYHHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHne n300pakeHuil B IJIOCKOM 3epKalie.
[Ipenomiienue cBeTa. 3aKOHBI TPETOMIICHUS CBETA. AOCOTIOTHBIN MTOKA3aTeNb MPEIOMIICHHUS.
[TonHoe BHyTpeHHee oTpaxeHnue. IIpenenpHplil yroy noaHoro BHyTPEHHEr0 OTPaKEeHMSL.
Hucniepcus ceera. ClioxxHbIH cocTaB Oenoro cera. L{Ber.

Cobuparomue u paccenBaromue JUH3bL. ToHKas nuH3a. @OKYCHOE PacCTOSTHUE U ONTHYECKAas Cuila
TOHKOM TUH3KL. [TocTpoeHrne n300paxeHuii B COOMPAIONINX U pacceuBaromux JuH3ax. Gopmyna
TOHKOM JIMH3BI. Y BEJIMYEHUE, JaBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHUKH.

Bonnosas ontuka. Unrepdepenuus cBera. KorepeHTHbIE HCTOUHUKH. Y CIOBUS HAOIIOICHUS
MaKCHUMYMOB 1 MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakmus ceera. udpaknuonHas penmérka. Y ciaoBre HAOII0ICHUS TJIaBHBIX MAaKCUMYMOB TIPH
MaJeHU MOHOXPOMATHYECKOTO CBETa Ha TUPPAKIIUOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpoiicTBa U MpakTUYECKOe MPUMEHEHUE: OUKH, JIyna, (poToamnmapar,
MPOCKIIMOHHBIN arnmapar, MUKPOCKOII, TEJIECKOT, BOJIOKOHHAsI ONTHKA, AU(PPAKIIMOHHAs PEIIETKA,
MOJISIPOU .

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHune, OTpaKeHHE U IpejoMieHre ceeta. OnTrudeckue mpruodopshl.
[TonHoe BHyTpeHHEe oTpaxkeHue. Moiens CBETOBO/IA.

HccnenoBanue cBOWCTB N300paXKeHU B TNH3AX.

Mopenn MEKpOCKOIA, TEIECKOIIA.

Hab6mronenue narepdepeHImu ceera.

Ha6mronenue qudpakuuu cera.

Habmonenue aucnepcun cBera.

[Tonyyenue crekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonydenue cekTpa ¢ TOMOIIbIO TU(PPAKIINOHHON PEHIETKY.

HaGmronenue mossipuszaiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomaol

N3mepenne mokazaresns MpeIoMIICHUS CTEKIIA.

HccnenoBanue cBOWCTB 300paKeHHid B THH3aX.

HabGmronenue qucnepcuu cera.

Pa3nes 6. OcHOBBI CIeIHAJILHOM TEOPHH OTHOCHTEIbHOCTH

['panuLIBI TPUMEHUMOCTH KJIACCUYECKOW MEXaHUKH. [locTynaTel crienuaibHOM TEOpUr
OTHOCUTEJIBHOCTH: HHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETA B BaKyyMe, IIPUHLHUII
OTHOCUTEILHOCTH DWHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMeJICHHE BPEMEHHU U COKPAILEHUE JUITUHBI.
OHeprusi ¥ UMIYJIbC PENATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ YHEPTrUEH U UMITYIBCOM PEISTUBUCTCKON YaCTULIBl. DHEPIHs MOKOSI.

Paszpen 7. KBanToBas pusuka
Tema 1. Dnemernmol k6arnmoegoii onmuKu
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®otonsl. @opmyna [Inanka cBsi3u 3HEprun (HOTOHA € €ro YacTOTOH. DHEPrusi 1 UMIYJIbC (POTOHA.
OtkpeiTue u uccnenoBanue Gorodddexra. OnbiTel A. I'. CroneroBa. 3akoHbl poTodrdhdekra.
VYpaBuenue Diinmreitna i poroaddexra. «Kpacnas rpanuna» hororddexra.

JlaBnenue cBera. Onwithe [1. H. JIeOenena.

XHUMHYECKOE IEHCTBUE CBETA.

TexHuyeckue ycTpoiicTBa U MpakTUYeckoe MpUMeHeHue: (OTOIEMEHT, POTOAATYNK, COTHEUHAs
Oarapesi, CBETOAHO.

Jlemoncmpayuu

®oTo3eKT Ha YCTAaHOBKE C IUHKOBOM IIACTHHOM.

HccnenoBanue 3akoHOB BHeNIHETO GoTtodddexra.

Cseroauos.

Connevnas 6arapes.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pesepdopa o paccesauio o -uactuil. [Inanerapras Moaennb
aroma. [Toctynarsl bopa. 3nydyenue u normnomenue GOTOHOB MPH MEPEX0JIe aTOMa C OJTHOTO
YPOBHsI 3HEpruu Ha Apyroi. Buael ciektpoB. CeKTp ypoBHEN SHEPTUH aTOMa BOAOPO/IA.
BousiHoBBIE cBOMcTBa yacTull. Bonubl ae bpoins. KoprycKymapHO-BOJIHOBOM 1yanu3M.
CHoOHTaHHOE U BBIHYKJEHHOE U3JTyYEHUE.

TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHUE: CIEKTPAJIbHBIN aHanu3 (CIIEKTPOCKOII),
J1a3ep, KBAaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habmroienue nuHeHvaThIX CIEKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HaGroienne JIMHeWYaToro CreKTpa.

Tema 3. Amomnoe a0po

DKCIepUMEHTHI, I0Ka3bIBAOIIUE CII0KHOCTh CTPOEHHUS Aapa. OTKpBITHE pauO0aKTUBHOCTU. OTBITHI
Pesepdopna no onpeneneHnio cocraBa pagloakTUBHOTO u3nydeHus. CBoiicTBa anbda-, 6era-,
raMma-u3iydyeHus. BiausHue paaroakTHBHOCTH Ha KUBBIE OPTraHU3MBI.

OTkpeITHE IPOTOHA U HeWTpoHa. HykionHas mozens sypa ['elizen6epra—lBanenko. 3apsn sapa.
Maccosoe uncio sapa. M3otomnsl.

Anbda-pacnan. DneKTpOHHBINA U MO3UTPOHHBIN OeTa-pacna. ['amma-uznydyenue. 3aKoH
PaZMoaKTUBHOIO pacnaja.

DOHeprust cBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl spa.

AnepHsle peakunu. JleneHne U CUHTE3 SAeEp.

Snepusiii peakrop. TepmosiaepHslit cunTes3. [IpoGieMbl U IePCIEKTUBBI AEPHON YHEPTETUKU.
DKOJIOTHYECKHE aCIEKThI sIIEPHON IHEPTETHKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTto b1 Ha0JIIOIEHUS U PErUCTPAIH 3JIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaIbHbIE B3aUMOAECHCTBUS. EAMHCTBO (pM3NYEeCKOi KapTHHBI MHpa.

TexHU4eckue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHUE: JO3UMETD, Kamepa BunbcoHa, saiepHblil
peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).
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Pa3nea 8. DiieMeHTBI aCTPOHOMMH U ACTPO(PU3UKHU

Oranel pa3BATHA acTpOHOMHUH. IIpHKIIagHOE N MUPOBO33pEHYECKOE 3HAYCHUE ACTPOHOMMH.
Bun 3Bé3aH0r0 HebGa. Co3Be3nus, ApKue 3BE31bI, IUTAHETHI, X BUAUMOE JBIKEHHE.

Conneunas cucrema.

Connue. Conneynas akTuBHOCTh. McTounuk 3neprun ComnHiua u 3B€31. 3BE3/1bl, UX OCHOBHbIE
XapaKTepUCTHUKU. J[narpamma «CIeKTpaJIbHbBIN KJIacC — CBETUMOCTBY». 3BE3 /bl INIABHON
IIOCJIEZI0BATEIBHOCTU. 3aBUCUMOCTb «Macca — CBETUMOCTb) JUIsl 3BE3]1 INIABHOMN
IIOCJIeI0BATENbHOCTH. BHyTpeHHee cTpoenue 3B€31. COBpEMEHHBIE IPEACTABICHUS O
IIPOUCXOXACHNUHU U 3BoJoLuu ColHIA U 3BE3]1. DTalnbl )KU3HU 3BE3L.

Muneunsiii [1yTe — Hama Nanaktuka. [lonoxenue u npmxenue Connua B ['anaktuke. Turmsl
rajiakTuk. Paguoranaktuky u kBaszapel. YEpHBIE ABIPHI B A/lpax rajlakTHK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xa66ma. PazOeranue ranaktuk. Teopus bosbiioro
B3pbIBA. PEIMKTOBOE U3ITy4eHHE.

MacmrabnHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménapie mpoOieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

Habnronenust HeBOOPYKEHHBIM TJ1a30M C UCTIOIb30BAHNEM KOMITBIOTEPHBIX MPHIIOKEHHUH 151
OIIpeJIeJIEHUS MOJI0KEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro nosymapus 1 sipkue 3BE3/bL.

Ha6monenus B Teneckon Jlynsl, manet, Mneunoro Ilyru.

O0o0maroniee NoBTOpPeHUE

Posnb ¢pu3uKu 1 aCTPOHOMHM B SKOHOMHUYECKON, TEXHOJIOTHYECKOM, COLIMATBbHOMN U ATUYECKON
cdepax IesTeTbHOCTH YETI0BEKA, POJIb U MECTO (PM3UKH U aCTPOHOMHUH B COBPEMEHHON HaydYHOU
KapTUHE MHpa, pojb (pu3nyeckoil Teopur B GOPMHUPOBAHUY NPEACTABIECHUHN O PU3NUECKOM
KapTHHE MHpa, MECTO (PU3UIECKON KApTHHBI MUPA B OOIIEM Psy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IIPEJICTABJICHUN O IIPUPOAE.

Me:xnpeamerHble CBSI3U

N3zyuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce ocyuiecTBisiercs ¢ yuéTom
COJIEpKaTENIbHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTUKH, OMOJIOTUN, XUMHUH, reorpaduu
Y TEXHOJIOTHH.

Mesicnpeomemmule nonamusi, CBI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOI'O [TO3HAHUS: SIBJICHHE,
Hay4HbII (akT, runoresa, pu3nuecKas BeIMUKMHA, 3aKOH, TEOpUs, HAOI0JeHNE, SKCIIEPUMEHT,
MOJIETUPOBAaHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHHH, TPUTOHOMETpUYecKrue (PyHKIIUU: CHHYC, KOCUHYC,
TaHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOK/IECTBO, BEKTOPBI U UX MPOEKIIUU HA OCU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB, IPOU3BOAHbIE FIEMEHTAPHBIX (DYHKIMHA, TPU3HAKU TOA00US
TPEYroJIbHUKOB, OIIpe/IeIeHHE IIJIOAAN IUIOCKUX GUryp u o0bEma Ted.

Buonoeus: snekTpuueckue sBIEHUS B KUBOU MPUPO/IE, KojeOaTelbHbIe IBUKEHHS B AKUBOK
MIPUPO/IE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJIE, AeMCTBHE pajiuallii Ha )KUBbIE OPTaHU3MBI.
Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMUECKASL CTPYKTYpa TBEPIBIX TEJ, MEXAHU3MBI
o0pa30BaHMs KPUCTATUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHAIN3.

l'eoepaghus: MarHUTHBIE TTOJIIOCA 3€MIIH, 3AJI€KH MAaTHUTHBIX PYA, (OTOChEMKA 3eMHON
MMOBEPXHOCTH, MPEJICKAa3aHNE 3eMIIETPSICEHUH.

Texnono2us: TAHAY IIEKTPOIIEpeiad, FEHEPATOp IEPEMEHHOTO TOKA, JIEKTPOIBUTaTElb,
WHIYKIIMOHHAS Teub, pajgap, paIuonpuéMHUK, TeIEBU30D, aHTeHHa, TeiedoH, CBU-nieus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEUHas 6aTapes.
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HJAHUPYEMBIE PE3YJIbTATBI

OcBoenune yuebHoro npeamera «Dus3mka» Ha ypoBHE CpeHero oomero oopasopanus (6a30BbIi
YPOBEHb) [OJDKHO OOECIEYHUTh JOCTHKEHUE CICAYIONIMX JIMYHOCTHBIX, METAlpEJMETHBIX U
MNpCAMCETHBIX O6pa3OBaTeJIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro npeamera «Dusnka» T0IKHBI OTPAXKaTh
TOTOBHOCTB U CIIOCOOHOCTH O0YYarOIIMXCsl PYKOBOJICTBOBATHCS CHOPMUPOBAHHON BHYTPCHHEH
MO3UIUEN TNYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTAIUi1, TO3UTUBHBIX BHYTPEHHUX YOCKICHUM,
COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM [IEHHOCTSM POCCUUCKOTO OOIIECTBA, paCUIUPEHUE
YKU3HEHHOTO OIBITA U OIBITA JAESITEILHOCTH B MIPOLIECCE peann3allii OCHOBHBIX HaIlpaBJICHUN
BOCIIUTATEILHOU JEATSIILHOCTH, B TOM YUCIIC B YACTH:

1) rpakIaHCKOro BOCIIHTAHMS:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON IMO3UIIMN 00YUAIOIIETOCs KaK aKTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO 00IIECTBa;

MPUHATHE TPAIUIIMOHHBIX 00IIEYETIOBCUSCKUX TYMAHUCTHUECKUX H IEMOKPATHICCKUX
LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICITCILHOCTh B MHTEpECcaxX rpakKIaHCKOTO OOIIeCTBa,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aUMOJICHCTBOBATH C COIMAILHBIMA HHCTUTYTAMHU B COOTBETCTBHH C UX (PYHKIUSIMH U
Ha3HAYCHHEM;

TOTOBHOCTh K TYMaHUTapHON M BOJIOHTEPCKOM NEATCILHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHHUSI:

c(OPMHPOBAHHOCTH POCCUHCKOM IpakIaHCKOW UICHTHYHOCTH, TaTPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYAapCTBEHHBIM CHMBOJIAaM, JOCTUKEHHUSIM POCCUMCKUX YUEHBIX B
obnactu (GU3MKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYCCKOTO ITOBEIICHIS;

CIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPHEHTUPYACH Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIC B JCSITSILHOCTH YIEHOTO;
OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3¢TeTHYEeCKOr0 BOCIIMTAHUSI:

ACTETUUYECKOE OTHOIIIEHUE K MUY, BKIIIOUasi 3CTETUKY HAyYHOTO TBOPYECTBA, IPUCYILIETO
¢bu3nueckoil HayKe;

5) Tpya10BOr0 BOCIIMTAHUSI:

WHTEPEC K pa3IndHbIM chepam mpodecCHOHATBHON ASSITEIbHOCTH, B TOM YHCIIC CBA3aHHBIM C
(bU3MKON U TEXHUKOHM, YMEHHE COBEpPILIATh OCO3HAHHBIN BHIOOD Oyayiiel mpodeccuu u
peaIn30BBIBATH COOCTBEHHBIC KU3HECHHBIC TIJIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BaHHUIO B 00JIACTH (PU3UKH HA
MPOTSKEHUU BCEU )KU3HH;

6) 3K0JI0rHYecKOro BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTH IKOJIOTUIECKON KYJIBTYPHI, 0CO3HAHHUE IIT00AIEHOTO XapaKTepa
IKOJIOTHYECKUX TPOOIIEM;

IJTAHUPOBAHUE U OCYIIIECTBIICHHUE ICMCTBUI B OKPYKAIOIIEH Cpe/ie Ha OCHOBE 3HAHUSA LIeJIei
YCTONYHMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIipeHue ONbITa ACSITEILHOCTH YKOJIOTHUSCKOM HAMPABICHHOCTH HA OCHOBE UMEIONITUXCS
3HaHUU 10 (pU3HKe;

7) HEHHOCTH HAYYHOT'O MO3HAHMS:
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c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bU3UIECKOI HAYKH;

OCO3HaHUE IICHHOCTU HAYYHOH JIeATeIbHOCTH, TOTOBHOCTH B MPOIIECCE U3YUCHUS (DU3HKU
OCYIIECTBIISITH MPOSKTHYIO U UCCIIEIOBATEIBCKYIO JCSITEIbHOCTh WHANBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

ba3oBble Jlornyeckue 1eMcTBUSA:

CaMOCTOSITENILHO (POPMYIUPOBATH U aKTYAIU3UPOBAThH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
OIIpEAEIATh LENN JAESITEIbHOCTH, 3a]aBaTh apaMeTPbl U KPUTEPUU UX TOCTUIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SBJICHUSX;
pa3pabarbiBaTh IJIaH peIIeHUs NpoOJeMbl ¢ y4ETOM aHajgu3a MMEIOIIUXCS MaTepUAIbHBIX U
HEMAaTepHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEJIAM, OLICHUBATh
PHUCKH MOCIEACTBUHN AEATENbHOCTH;

KOODJWHUPOBAaTh W  BBHINOJHATH pPabOTy B  YCIOBHSX pPEaJbHOrO, BHPTYAIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX IPOOJIEM.

Ba3oBble uccienoBarebCcKkue AeiCTBHA:

BJIQJICTh HAYYHON TEPMHUHOJIOTHEH, KITFOYEBBIMH MTOHATUSIMHU B METOJaMU (PU3NIECKOI HAyKH;
BIIa/IETh HAaBBIKAMHU y4eOHO-HCCIIEIOBATENIbCKON U MPOEKTHOM NIEATENbHOCTH B 00MacTh (DU3HKH,
CIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY TIIOMCKY METOJIOB pEHICHUs 3a/ad
(bU3MUECKOTO CoAepKaHUsl, IPUMEHEHHUIO PA3IMYHBIX METOJOB ITO3HAHUS;

BJIQJ€Th BUJAMH JIEATEJIBHOCTH [0 IIOJIY4EHMIO HOBOTO 3HaHMs, €ro HHTEpIpEeTaluy,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3NIUYHBIX YUEOHBIX CUTYAIUAX, B TOM YHCIIE MIPU CO3TaHUU
y4eOHBIX TIPOSKTOB B 00JIACTH (DU3UKH;

BBISIBJIATh NIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJU3HpPOBATh 3a/1ayy, BBIABUTATh TMIIOTE3Yy €€
pelIeHns, HaXOAUTh apryMEHTHI AJIs 0Ka3aTelIbCTBAa CBOMX YTBEPXkKACHUM, 3aJaBaTh TapaMeTphbl U
KPUTEpPUU PELICHHUS;

aHAJIM3UPOBATh TOJYYEHHBIE B XOJI€ PELIEHUS 3aJaud pe3yJbTaThl, KPUTUUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX yCIIOBUSX;

CTaBUTh U (pOpMynHpOBaTH COOCTBEHHBIE 3a7aul B 00pa30BaTEeIbHON A€ATEIbHOCTH, B TOM YHUCIIE
MIpH U3yYeHUH (PU3UKU;

JlaBaTh OLEHKY HOBBIM CUTYaIUsM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTD 3HAHUS 10 (PU3HMKE B MPAKTUUYECKYIO 0071aCTh )KU3HEACITEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HbIX IPEIMETHBIX o0acTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIbHBIE TOAXOAbI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3aauH, T0MYCKAIOIINE albTePHATUBHBIC PELLICHUS.

Padora ¢ undopmanmeii:

BJIa/IETh HAaBBIKAMU IMOJIy4€HUs MH(OpManMK (U3NUECKOrO COAEPKAHUS U3 UCTOYHHKOB Pa3HbBIX
TUIIOB, CaMOCTOSITENIbHO OCYIIECTBIATh IIOUCK, aHAIM3, CHUCTEMAaTH3allMI0 U HHTEPIPETALHNIO
nH(pOpMaLIUY PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIOJIb30BaTh CpeICTBa HMH(DOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUHA B pEUICHUU
KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX M OPTraHU3alMOHHBIX 3a/Jad C COONOJIeHHEM TpeOOoBaHMIA
SPrOHOMHUKH, TEXHUKH OE30MACHOCTH, TMTHMEHBI, pecypcocOepekeHUs, MPaBOBbIX U 3TUYECKUX
HOPM, HOpM MH(OPMAITMOHHON 6€30I1aCHOCTH;
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CO3/1aBaTh TEKCThl (PU3UYECKOTO COJACP)KAaHHUS B pa3IM4HBIX (opMaTax Cc y4y€TOM Ha3HAYCHHS
uHbOpMalMM W IEJIeBOW ayqUTOPHUH, BBIOMpas ONTUMAIbHYIO (OpMYy MpENCTaBICHUS WU
BU3YyaIU3al1H.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS:

OCYIIECTBIISATH OOLIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH 1A TEIEHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYaIMi U CMATYaTh KOH(MIUKTHL;

pa3BEPHYTO U JJIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;
MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHON pabOThI;

BEIOMpATh TEMAaTUKy M METOJBl COBMECTHBIX JCWCTBHNA C Y4ETOM OOIIMX WHTEPECOB H
BO3MOKHOCTEH Ka)KJIOT0 4JIEHA KOJUIEKTUBA;

IIPUHUMATD L€ COBMECTHOM JI€ATEIbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH JEHCTBUS 110 €€
JOCTH)KEHHIO: COCTABJIAThH IUIAH JEHCTBUM, PACHpPENENsATh POIU C YYETOM MHEHHHI YYaCTHUKOB,
00CyX1aTh pe3yJIbTaThl COBMECTHOU PabOTHI;

OLICHMBAaTh Ka4eCTBO CBOETrO BKJIa/a M Ka)XJOro Y4YacTHHKA KOMaHJbl B OOMIMI pe3ynbTaT MO
pa3pabOTaHHBIM KPUTEPHUSIM;

npeayiaraTh HOBBIE IIPOEKThl, OLEHUBAThb WJAEH C TO3ULUUU HOBU3HBL, OPHUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYUIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IOBEJCHUE B PA3JIMYHBIX CUTYalMSX, HPOSABISATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh HHUIIMATUBHBIM.

PeryisiTuBHbIE YHHBepPcaJIbHbIE yUeOHbIe JieiicTBUS

Camoopranu3anusi:

CaMOCTOSITENILHO OCYIIECTBIISATh IO3HABATEIBHYIO ICATEILHOCTD B 00J1aCTH (DU3UKHU U ACTPOHOMHUH,
BBISIBIIAATH TIPOOJIEMBI, CTABUTh ¥ (POPMYIIMPOBATH COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITENIbHO COCTABIIATH IUIAH PEIICHUS PACYETHBIX U KAUeCTBEHHBIX 3a/1a4, TJIaH BHIMOJIHEHUS
MPaKTUYECKOH paboThl ¢ Y4ETOM HUMEIOUIMXCS PECYpCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANIOYTEHNH;

JlaBaTh OLEHKY HOBBIM CUTYAaIUsIM;

pacuIMpsATh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEATNOUTEHHIA;

JieJIaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (HOPMHUPOBAHUIO U NPOSBICHUIO JPYIULUU B 00JACTH (U3UKH, IMOCTOSHHO
MOBBIIIATH CBOM 00pa30oBaTeIbHbIN U KyJbTYpPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IJMOLHOHAJILHBIH MHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsM, BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OLIEHUBAThH
COOTBETCTBHUE PE3YNIbTATOB LIEJISIM;

BJaJIeTh HABbIKAMM IIO3HABATENIILHOW pediIeKcMM Kak OCO3HaHMs COBEpIIAEMbIX JEHCTBUN H
MBICIUTENBHBIX MTPOLIECCOB, X PE3YNbTATOB U OCHOBAHMUIA;

UCIOJIb30BaTh MPUEMBI pedIIeKCHUH TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX NP aHAJIN3€ PE3YNIbTAaTOB ACATEIbHOCTH;

MPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX NP aHAIM3€ PE3YNIbTAaTOB JACATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B nporecce 1oCTHKEHHS TMYHOCTHBIX PE3YIbTATOB OCBOCHUS POTPaMMBI 110 (PU3HUKE JUIsl YPOBHS
CpemHero olmiero oopa3oBaHus y 00yJaronuXxcsi COBEPIICHCTBYETCS] YMOIIMOHAIbHBIN WHTEJUICKT,
npe/rnoiararomuil copMUPOBAHHOCTb:
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CaMOCO3HaHUSs, BKIIIOYAIOIEr0 CIIOCOOHOCTh MOHUMATh CBOE HMOIMOHAIBHOE COCTOSIHUE, BUJIETD
HaIpaBJICHUs Pa3BUTHS COOCTBEHHON dYMOITMOHAIBHON c(ephl, ObITh YBEPEHHBIM B ceOe€;
CaMOPEryJIMPOBaHUS, BKITIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IIPUHIUMATh OTBETCTBEHHOCTD 32 CBOE
MOBEJICHHE, CITIOCOOHOCTD A THPOBATHCS K SMOIIMOHATILHBIM U3MEHEHUSIM U MPOSIBIISTH THOKOCTH,
OBITH OTKPBITHIM HOBOMY;,

BHYTPCHHEH MOTHUBAIIMH, BKIIOYAIOMIEH CTPEMJICHHE K JOCTH)KCHUIO IIEITU M YCIIEeXY, ONTUMH3M,
WHUIMATUBHOCTh, YMEHUE JICHCTBOBATh UCXOMS U3 CBOMX BO3MOXKHOCTEH;

AMIIATHH, BKIIIOYAIOIIEH CITOCOOHOCTh TIOHUMATh AMOIMOHAIBHOE COCTOSIHUE JIPYTUX, YIYUTHIBATh
€ro MPH OCYIIECTBICHUH OOILICHHS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COITMAIILHBIX HABBIKOB, BKIIFOYAOIINX CIIOCOOHOCTh BHICTPAMBATh OTHOIICHHS C JIPYTHMU JIFOJIbMHU,
3a00TUTHCS, IPOSBIATH HHTEPEC U pa3periaTb KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

K xoniy o0yuenus B 10 ki1acce mpeIMeTHbIE pe3ylIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPAXKATh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

JEMOHCTPHUPOBATh HAa MpUMEpax pojib U MecTo GU3UKH B (HOPMUPOBAHUM COBPEMEHHOUM Hay4HOMU
KapTHUHBI MUpPa, B PA3BUTHU COBPEMEHHOW TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON IEATEIbHOCTH
JIIOJICH;

YYUTHIBATh TPAHHIIBI MPUMEHEHHS HM3YYCHHBIX (PM3MUECKUX MOEJEH: MarephajibHas TOYKa,
WHEeplHaIbHas cucTeMa OTCYETa, abCONOTHO TBEPIOE TENIO, WICANIbHBIN ra3, MOJEIN CTPOCHHUS
ra3oB, XKHJIKOCTEH W TBEPIBIX TEJN, TOUYCUHBIH AIEKTPHUUCCKUH 3apsil MPHU pPeIeHHH (PH3MUECKUX
3azady;

pacrno3HaBaTh PU3NUIECKHE SBJICHUS (TIPOIECCHI) U OOBACHATH X HA OCHOBE 3aKOHOB MEXaHHKH,
MOJICKYJISIPHO-KUHETHYECKON TEOpUU CTPOCHHUS BEIIECTBA M AJIEKTPOJAMHAMUKH: PaBHOMEPHOE U
PaBHOYCKOPEHHOE TMPSIMOJIMHEWHOE JBUXKEHUE, CBOOOJHOE TAJCHUE TEJ, JBI)KCHHE II0
OKpPY>KHOCTH, MHEpLMs, B3auMojeHcTBHE Ten, TudQy3us, OpOyHOBCKOE IBM)KEHHE, CTPOEHHE
KUJKOCTEH M TBEPIBIX TEN, U3MEHEHUE O00BhEMA TeNl TPHU HAarpeBaHUU (OXJIAKIEHUU), TETJIOBOE
paBHOBecHe, HCIapeHHe, KOHJAEHCAlMs, IUIaBJIeHHEe, KpHUCTAIM3alMs, KUIIEHHE, BIaKHOCTh
BO31yXa, MOBBINICHUC HABJICHHUA ra3a IPU €r0 HArp€BaHHWU B 3aKPbITOM COCYAC, CBA3bL MCKIY
napaMeTpamMH COCTOSIHMS I'a3a B M30Mpolieccax, dJeKTpU3alis Tel, B3auMO/IeiiCTBHE 3aps/I0B;

OIMMCBIBATh MEXAaHUYCCKOC JABUKCHHUEC, WCIIOJIb3Yd (1)1/I3quc1<ne BCJIMYHHBI: KOOpAWHATA, MIYTh,
nepeMeleHne, CKopocTb, YCKOPeHHe, Macca Telna, CHIla, UMITYJIbC Tella, KWHeTUYecKas SHeprus,
IMOTCHIMAJIbHAd OJHEPrusd, MCXaHUUYCCKas pa60Ta, MCXaHUYCCKasd MOMIIHOCTH, IpHU OINHNCAaHHUU
MIPABUIIBHO TPAKTOBATh (PU3MUYECKHUI CMBICI UCIIOJIB3YEMbIX BETMUMH, UX 0003HAYCHUS U €AUHULIB,
HaXOJUTh (POPMYJIbI, CBSA3BIBAIOIIUE TaHHYIO (U3NYECKYIO BEJIMYMHY C IPYTUMU BEJIUYUHAMU;
OIUCHIBATh M3y4YECHHbIE TEIUIOBBIE CBOMCTBA TN U TEIJIOBBIE SBJICHMS, UCHONb3Yys (U3NYECKHE
BCJIMYHHBI: JaBJICHHUEC Tas3a, TEMIICpaTypa, CpEAaAHSAd KHUHCTUUYCCKAA OHEPrusad XaoTHYCCKOIo
JIBYDKEHUST MOJIEKYII, CPeTHEKBAApaTUYHAasi CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSA
sHeprusi, paboTa ra3a, KO3 HUIMEHT MOJAE3HOTO JACHCTBUS TEIJIOBOTO JBUTATENS; MIPU OMHCAHUHI
MPAaBUIILHO TPAKTOBATH (PU3UUYECKHI CMBICIT UCIIONIB3YEMbIX BETMUMH, UX 0003HAYCHUS U €AUHUIIB,
HaXOJUTh (POPMYJIbI, CBSA3BIBAIOIIUE TaHHYIO PU3NYECKYIO BEJIMYMHY C IPYTUMU BEIUYUHAM;

OINMCHIBaTh M3YYCHHBbIE JJIEKTPHUUECKHE CBOICTBAa BEIIECTBA U DIIEKTPUUECKUE SBICHHS
(mporecchl), UCHONB3ys (DU3MUECKUE BEIUYMHBI: DJIEKTPUUYECKHUI 3apsll, 3JIEeKTpUYEecKoe IoJe,
HanpsHKEHHOCTD MOJIS, MOTEHIMAN, Pa3HOCTh MOTEHLIUAJIOB; MIPU OMUCAHUYU MPABUIIBHO TPAKTOBATh
(bu3nYecKnuil CMBICI UCIOJIb3YEMBIX BEJTUYMH, UX 0003HAYEHUS U €IMHULIBI;, YKa3bIBaTh (POPMYJIBL,
CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEIMUHUHY C APYTUMH BETHUYUHAMU;
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aHaATM3UpPOBaTh (U3NYECKHUE IPOLECCHl U SBJICHMSA, HCHOIb3ysd (U3NUYECKUE 3aKOHBI H
MPUHIUIIBL: 3aKOH BcemupHoro TtsroteHus, |, Il u Il 3akonsr HproToHa, 3akoH coxpaHeHUSs
MEXaHUYECKOH IHEpPIruH, 3aKOH COXPAHEHUS MMITYJbCa, MPUHIMII CYHNEPIO3UIIMHA CHJI, TPUHIHUI
PaBHOMpPABUS HHEPIHAIBHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KUHETHUYECKYI0 TEOPUIO CTPOCHUS
BEIIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPETHEH KNHETUYECKON SHEPTHH TETIJIOBOTO ABMYKEHHS MOJIEKYIT
¢ abCONIOTHON TeMIIepaTypoil, HepBbIil 3aKOH TEPMOTUHAMHUKH, 3aKOH COXPaHEHHSI 2JIEKTPUIECKOTO
3apsiia, 3akoH KysnoHa, mpu 3TOM pa3inyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BBIPAXKEHHUE U yCIOBHS (TpaHuUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC NPHUHIMIIBI JEHCTBUSA MAIWH, NMPHUOOPOB M TEXHUYECKUX YCTPOWCTB;
pa3nauyaTth yCIOBHS UX OE30MaCHOTO HCIOIb30BAaHUS B TIOBCETHEBHOM KU3HU;

BBIMIOJIHATh OKCIIEPUMEHTHI [0 HCCIEAOBAHUIO (PU3MUYECKUX SBIEHUH U TPOLECCOB C
UCIOJIb30BaHUEM IPSIMBIX M KOCBEHHBIX U3MEpPEHUH, pu 3TOM (HOpMYyIHpOBaTh NpodiaemMy/3anaqdy
U TUINOTE3y Y4eOHOTO SKCIEPHUMEHTa, COOMpaTh YCTAaHOBKY M3 IPEJIOKEHHOro 000pya0BaHUS,
MIPOBOAUTH ONBIT U (OPMYIUPOBATEH BHIBOIBL;

OCYILIECTBISATH MpPSIMble M KOCBEHHbIE M3MEpeHHs (PM3NYECKUX BEIMYUH, P STOM BHIOMpAThH
ONTUMAJIBHBIA CIIOCOO M3MEPEHUS M HCIIOJIb30BATh M3BECTHBIE METOJBI OLEHKU IMOTPEIIHOCTEH
U3MEPECHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (PU3NYECKUMH BEIMUYMHAMHU C HUCIHOJIB30BAHUEM MPSIMbIX
W3MEPEHUH, TpPU STOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHUPOBATh pPE3yJbTaThl MOJYYCHHOM
3aBUCHUMOCTH (PU3MUECKUX BEMYMH B BHUJIE TAOJIUIl U TpaduKOB, JeNaTh BHIBOJBI MO Pe3yabTaTaM
UCCIIC/IOBAHHS;

coOnrofaTh mpaBuiia 0€30MacHOrO TpyJa MPH MPOBEICHUH UCCIIEIOBAHUN B paMKax y4eOHOTo
OKCIEPUMEHTa, y4eOHO-HCCIIEJOBATEIILCKONH W TMPOEKTHOW JEATEIBHOCTH C HCIOIb30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaAHMUS;

pemars pacyE€THBIC 33/a4M C SBHO 33aJaHHON (DM3MYECKON MOIEIBIO, UCTIONB3Ys (PH3UUECKUe
3aKOHBI W TPHHIIMIIBI, HA OCHOBE aHalu3a YCIOBUS 3a/ladyll BBIOMPATh (PU3UYECKYIO MOJEINb,
BBIICNATh (PU3UYECKUE BEIMYUHBI U (OPMYIBI, HEOOXOMUMBIE Ui €€ pEeHIeHUs, MPOBOIUTH
pacuéThl U OLICHUBATH PEAIbHOCTH MOJTYYEHHOTO 3HaYCHHS (PU3NUECKON BETUUNHBL;

pemaTrh KayeCTBEHHBIC 3a/a4M: BBICTPAMBATh JIOTUYECKH HETMPOTHBOPEUYHMBYIO IIETIOUKY
paccyXJIeHH ¢ OOpOoi Ha N3yUEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

WCTIOJIB30BATh NIPU PEUICHUN y4eOHBIX 3a7[ad COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTUH JIJIS
MOKMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIMN U MPEACTaBICHHs y4eOHOW U HAYYHO-TIOMYJISIPHOM
nHGPOPMAIINH, TIOYYEHHON U3 Pa3IMYHBIX HCTOYHIKOB, KDUTUYECKH aHAIM3UPOBATH ITOITy4aeMYIO
nH(pOpMaINIO;

MIPUBOANTH MPUMEPHI BKJIAJIa POCCHUCKUX U 3apyOSKHBIX YUEHBIX-(H3NKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEro MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

WCTIOJIh30BaTh TEOPETHYECKUE 3HAHMS MO (PU3MKE B TOBCEAHEBHOM JKU3HU Ul OOECTICUeHHsI
0€30MacHOCTH NP OOpaIlleHUuu ¢ MPUOOPaMU U TEXHUYECKUMH YCTPOMCTBaMU, JJISI COXPaHEHMS
3IIOPOBBSI U COOITIOJICHHUSI HOPM SKOJIOTHYECKOTO TTIOBE/ICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B TpyNIe C BBHIMOJHEHHEM DPa3IMYHBIX COLMATIBHBIX POJeH, MIaHHUpPOBaTh PaboOTy
TPYIIBL, PAMOHAIBHO paclpeneisaTh OOS3aHHOCTH W IUIAHUPOBaTh  JICATENBHOCTH B
HECTaHJAPTHBIX CUTYallUsSX, aJIEKBATHO OIEHWBATh BKJIAQJ KaXKIOTO U3 yYYACTHUKOB TPYIIHI B
peleHre paccMaTpuBaeMOi POOIIEMBI.

11 KJIACC

K koniy o6yuenus B 11 kiacce nmpeaMeTHble pe3ybTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTDH y 00YUAIOIIUXCSI YMEHUI:
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JEMOHCTPHUPOBATh HA IIPUMEpPax poJib U MeCTO (PU3KKH B (POPMUPOBAHUHN COBPEMEHHON HayUHOU
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B TPAKTHUECKOHN AeATeIbHOCTH
JOJIeH, IETIOCTHOCTD U €IMHCTBO (DPU3UYECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHUIIBI TIPUMEHEHUS N3yYCHHBIX (PU3UUECKUX MOJICICH: TOUCUHBIN SJCKTPUIECKUN
3apsj, JIy4 CBETa, TOUCYHbI UCTOYHUK CBETA, AIEPHASI MOJEIb aTOMA, HYKJIOHHAsI MOJIEJIb
aTOMHOTO Si/Ipa MPH peleHNH (PU3NIECKHX 33/1a4;

pacmo3HaBath (pU3NUECKue IBICHUS (TPOIECCHI) U OOBSICHATH MX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH U KBAHTOBOM (PU3UKU: AJIEKTpUUECKasi IPOBOJUMOCTD, TEINIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE ACHCTBUSI TOKA, B3aMMO/ICHCTBHE MAarHUTOB, 3JICKTPOMarHUTHAS
WHIYKIHS, TEHCTBIE MArHUTHOIO I0JI HA IIPOBOJIHUK C TOKOM U ABMXKYIIUKCA 3apsi,
ANEKTPOMAarHUTHBIE KOJeOaHusl U BOJHBI, IPSIMOJIMHEHHOE paCIPOCTPaHEHUE CBETA, OTPAKEHHE,
npesaoMiIeHue, naTephepeHus, Tuppakuus 1 Moaspu3anus CBeTa, IMCIepcHs CBeTa,
dotoanekrpuyeckuit 3pdext (poroaddexr), cBeToBOE NaBICHNE, BOSHUKHOBEHUE JIMHEHIATOTO
CIIEKTpa aTOMa BOAOPO/Ia, €ECTECTBEHHAs! M UCKYCCTBEHHAs! PaIMOAKTUBHOCTb;

OTIMCHIBATh U3yYCHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKIE, MATHUTHBIE, ONITUYECKHE,
ANEKTPUUYECKYIO POBOJUMOCTD PA3IMYHbIX CPEJl) U AIEKTPOMArHUTHBIE ABIIEHUS (IIPOIECCHI),
UCIOJNB3YS (PU3MUYECKUE BETMUMHBI: SJICKTPUUECKUIN 3apsijl, CUila TOKA, SJIEKTPHUUECKOE
HaMnpspKEeHUe, JIEKTPUUECKOe COMTPOTUBIICHUE, PA3HOCTD MOTEHIIUAJIOB, AIEKTPOIBIDKYILAS CUIIA,
paboTa Toka, UHAYKLIKMS MarHUTHOTO T0JIs, cuiia Amrepa, cuina JlopeHia, HHIYyKTUBHOCTD
KaTyIIKH, SHEPTHS SJIEKTPHUECKOTO U MAarHUTHOTO IOJICH, MEPUO/ ¥ YaCTOTa KOJIeOaHul B
KoJ1e0aTeIbHOM KOHTYpE, 3aps/l U CUjla TOKA B IIPOLIECCE TAPMOHUYECKUX AIEKTPOMAarHUTHBIX
Kosie0aHui, OKYCHOE pacCTOSTHUE M ONITHYECKAs CHJTa JIMH3BI, IPH OTMIMCAHUH MTPABUIILHO
TPAaKTOBATh (PU3MUECKUI CMBICI UCIIOIB3YEMBIX BEJIMYHMH, X 0003HAYCHUS M €MHHULIBI, YKAa3bIBATh
(hopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETHYHUHY C JPYTHMMH BETUYHMHAMU;

OIMCHIBATh U3yYECHHbIE KBAHTOBBIE SIBIICHUS U IPOLIECCHI, UCTIONB3YS (U3NUECKHE BEIMUUHBI:
CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U 4aCTOTa CBETA, SHEPTHsI U UMITYJIbC (POTOHA,
NepUoJT OJIypacnaia, SHEprHsl CBSA3M aTOMHBIX si/Iep, IPU ONMUCAHUU MPABUIIBHO TPAKTOBATh
(bu3nYeCcKUii CMBICIT UCTIONIBb3YEMBIX BETMUUH, UX 0003HAUEHUS U €AMHUIIBI, YKA3bIBaTh (POPMYJIHI,
CBSI3BIBAIOIIUE TAHHYIO (PU3UYECKYIO BETMUUHY C APYTHMH BETMYMHAMH, BBIYHACIISATH 3HAYCHUE
(hbU3UYECKON BEITMYHHBI,

aHATM3UPOBATh (PU3MUYECKHE MPOIIECCHI U SBJICHUS, HCIIONB3Ys (PU3MUECKIE 3aKOHBI U
MPUHLIMIIBL: 3aK0OH OMa, 3aKOHBI TIOCJIE10BAaTEIbHOTO U MapalyIeIbHOTO COETMHEHUS IPOBOIHUKOB,
3akoH J[xoyns—JleHna, 3aKoH 3JIeKTpOMarHuTHOM MHYKIIMH, 3aKOH MPSIMOJIMHEHHOT0
pacrpoCcTpaHeHHsI CBETa, 3aKOHBI OTPayKEHHsI CBETA, 3aKOHBI IPEJIOMIIEHUS CBETA, YpaBHEHHE
OiHITeitHa 171 poro3ddexra, 3aKOH COXpaHEHHS YHEPTUH, 3aKOH COXPAaHEHUS UMITYNbCa, 3aKOH
COXpaHEHHMS IEKTPUUECKOTO 3apsi/ia, 3aKOH COXpAaHEHHUs MacCcOBOT0 YMcia, mocTyaarsl bopa, 3akoH
PaZMoOaKTUBHOIO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €TO
MaTeMaTHYeCKOe BhIPAXKEHHE U yCIOBHS (IpaHuUllbl, 00JaCTH) IPUMEHUMOCTH;

OTIpEeNIeNATh HAlpaBJIEHUE BEKTOPa WHAYKIIMA MAarHUTHOTO TIOJISI IIPOBOTHUKA C TOKOM, CHITBI
Awmnepa u cuisl JIopeHna;

CTPOUTH M OIHMCHIBATh N300pa’keHNUEe, CO3/1aBaeMOe INIOCKUM 3€pPKaJIOM, TOHKOH JTMH30M;
BBINOJIHATH 3KCIIEPUMEHTHI 10 UCCIIEI0OBAHUIO (DU3NYECKHX SIBICHUH U IPOLIECCOB C
HCIOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUI: TIPU 3TOM (POPMYITUpPOBATh MpobiIeMy/3agauy
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U TUIIOTE3y y4eOHOro SKCIIepUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEAJIOKEHHOT0 000pYyI0BaHMUs,
MIPOBOAUTDH ONBIT U (OPMYIUPOBATH BHIBOIBL;

OCYILIECTBIISATH MPSAMbIE U KOCBEHHbIE U3MepeHus (PM3NUYECKUX BEIMYHH, IPU STOM BHIOMpATh
ONITUMAJIBHBIN CIIOCO0 M3MEPEHHUS ¥ HCIIOIB30BaTh U3BECTHBIE METO/IbI OLIEHKU TOTPEIIHOCTEH
HU3MEPECHU;

UCCIIEIOBATh 3aBUCUMOCTH (PM3MYECKUX BEIMYHMH C HCIIOJIb30BAaHHEM IPSIMBIX H3MEPEHHA: IPU
3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBAThH PE3yIbTaThl MOJIy4E€HHON 3aBUCIMOCTH
(bu3MyYecKUX BEJIUYUH B BUIE TaOIUI U rPadUKOB, EIaTh BEIBOJIBI 110 pe3yIbTaTaM UCCIIEIOBaHUS;

coOiroaaTh npaBuia 6€30MacHOro TpyAa MpH MPOBEICHUHU UCCIICIOBAHUN B paMKaxX yueOHOTro
AKCIIEPUMEHTA, y4eOHO-MCCIIEI0BATEIbCKOM U MPOSKTHON AESITEIFHOCTH C UCIIOIb30BAaHHEM
W3MEpUTENIbHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYI0BAHUS;

pemaTh pacy€THbBIC 33729 C SIBHO 33/IaHHOUN (PU3NYECKON MOJICIIBIO, HCIIONB3Yys (PU3UUecKue
3aKOHBI ¥ IPUHIIMIIBL, HA OCHOBE aHAJIM3a YCIOBHUS 3a7jaul BBIOMPATh (PU3UYECKYIO MOJIEIb,
BBIIENATH (PU3NYECKHE BEIIMYMHBI U (POPMYITBI, HEOOXOJUMBIE JUIsl €€ peleHHs, TPOBOIUTH
pacuéThl U OLIEHUBATh PEAIbHOCTD IMOJYYEHHOTO 3HaUeHUsI (PU3NUECKON BEIUUNHBI,

peniaTh Ka4eCTBEHHBIE 3a/]Ja4l: BBICTPAUBaTh JIOTMYECKU HETPOTUBOPEUUBYIO LIEIOUKY
paccyXIeHUii ¢ OTIOPO Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3HUECKUE SBICHUS;
WCIOJIb30BATh MIPU PEIIEHUHU y4eOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTHH JIJIs
MOKCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIMH U IPEICTABICHUS YueOHOW U HAYYHO-TIOMYJISIPHOMN
nH(OpMAINY, TIOYYSHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTUIECKU aHATTM3UPOBATH MOTydaeMyI0
WH(POPMAIIHIO;

OOBSCHATH PUHITUIIBI JICHCTBHS MAIITUH, IPUOOPOB U TEXHUYCCKUX YCTPOMCTB, Pa3IniaTh
yCJIOBUS UX 0€30I1aCHOI0 UCIIOJIb30BAaHUS B IOBCETHEBHOM KU3HU;

MIPUBOJIUTH MPUMEPHI BKIIaJa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUPa, B Pa3BUTHE TEXHUKU M TEXHOJIOTHI;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS N0 (PU3UKE B MIOBCEIHEBHON KU3HU JJIs1 00ecTIedeHus
0€30MacHOCTH MPH OOpaIeHUH ¢ TPUOOPaMU U TEXHUUECKHUMH YCTPOICTBAMH, JUISI COXPaHEHUS
3JI0POBbSI U COOJIIOJICHUSI HOPM KOJIOTMYECKOT 0 TIOBEACHNUS B OKpYXKaroIlel cpee;

paboTaTh B IPYIIIE C BHITOJIHEHUEM PA3JIMYHBIX COUAIBHBIX POJIEH, IIaHUPOBAaTh paboTy
IpyNIbl, pallMOHAIBHO PacHpeeaTh 00s13aHHOCTHU U INIAHUPOBATh AESTEIbHOCTD B
HECTaHJAPTHBIX CUTYALMX, aICKBATHO OLIEHNBATh BKJIAJ Ka)KJOT0 U3 YYaCTHUKOB I'PYIIIbI B
pelieHrne paccMaTpuBaeMon IpOOIJIEMBI.
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TEMATHYECKOE IVIAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne (uudposbie)
HaunmenoBanmue pPa3ae/ioB U TEM NMPOrpaMmMmbl KOHTpOHbHLIe HpaKanecKHe
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. ®PU3ZUKA U METOAbI HAYUYHOI'O ITO3HAHUSA
11  u3nKa M METOABI HAYYHOTO NMO3HAHMUSL 2 bubnuorexa LIOK
' https://m.eds00.ru/7f41bf72
Hroro o pasneny ) bubmmnoreka HOK
https://m.edsoo.ru/7f41bf72
Paznen 2. MEXAHUKA
bu6nmorexa LIOK
. 1
21 Kurematitia > https://m.edsoo.ru/7f41bf72
bubnmorexa LIOK
. 1
2:2 Auraiica ! https://m.edsoo.ru/7f41bf72
93 3aKOHbI COXPaHCHHs B MEXaHHKeE 6 1 1 bubnuoreka [IOK
' https://m.edso0.ru/7f41bf72
Hroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
31  OCHOBBI MOJIEKYIIAPHO-KHHETHYECKON T€OPHH 9 1 bubmoreka IIOK

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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32  OCHOBBI TEpPMOAMHAMUKH 10 bu6moreka LIOK
' https:/m.edso0.ru/7f41bf72
Arperatsble cocTosiHUS BelecTBa. da3oBbie Bu6mmoteka [JOK
3.3 nepexonst S https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 24
Paznen 4. JIEKTPOJANHAMHUKA
bubnunoreka LIOK
41 MeKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 51eKTpUYECKHi TOK. TOKH B Bbu6moteka [JOK
4.2 Pa3JIMYHBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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11 KJIIACC
KosmuecTBo yacos
Ne HaumenoBanue pa3jaesioB dyeKkTpoHHbIE (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n U TeM MPOrpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoTshI
Paznen 1. JIEKTPOJAUHAMUKA
MarnuTHoe noie.
11 DJIeKTpOMarHuTHas 1 1 3 bubnuotexa [HOK
' MHLYKLHs] https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 11

Paznea 2. KOJIEBAHUSA U1 BOJIHbI

Mexanuueckue u

bubmmoreka [IOK

21 ANEKTPOMATrHUTHBIE 9 https://m.edsoo.ru/7f41c97c
KoJIeOaHus
Mexann4deckue u bu6nuoreka [IOK
2.2 JIEKTPOMAarHUTHBIE BOJIHBI 5 https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
2.3 @) 10
i https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pazzea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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| OCHOBBI CTICITUATIBHOM bubmuorexa [JOK
3.1 TEOPHH OTHOCHTEIBHOCTH 4 1 https://m.edso0.ru/7f41c97¢
Hroro no pazneny 4

Pazgen 4. KBAHTOBAS ®PU3UKA

DJIeMEHTHI KBAaHTOBOU bu6mmoreka [IOK
4.1 ONITUKH 6 https://m.edso00.ru/7f41c97¢
CtpoeHue aToma bu6mmoreka [IOK
4.2 4
https://m.edso0.ru/7f41c97c
ATOMHOE SIpO bubmuorexa [JOK
4.3 5
https://m.edsoo.ru/7f41c97c

Hroro no paszneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DneMEeHThI aCTPOHOMHUH U 1 bubnuotexa [JOK
51 | acrpodusuku 7 https://m.edsoo.ru/7f41c97¢
Uroro no pazaeny 7
Paznea 6. OBOBIIAIOIIEE IIOBTOPEHUE
O6o061matoniee MOBTOPEHUE bubmmoreka LIOK
6.1 Harott p 4 https://m.edso0.ru/7f41c97¢
Hroro no pazneny 4

PesepBHOE Bpemst 3



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68
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YYEBHO-METOIUYECKOE OBECTIEYEHHUE OBPA3OBATEJIBHOTI'O INTPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIA YYEHUKA
1. T'.A. Msxkumes, b. b. Byxosues, H.H. Corckuit ®uzuka 10 k1. duszuka 10 kinacc. bazoBbiit
1 yrayOnaeHHbId ypoBeHb. YueOHuK. MockBa. [Ipocsemenne, 2020 r.

2. TI'.A. Msaxumes, b.b. byxosues, B.M. Uapyrun ®u3suka 11 kinacc. ba3oBblii 1 yriy0OaeHHBII
ypoBeHb. Yuebnuk. Mocksa. [Ipocemenue. 2020 .

3. A.IL PeimkeBuu. COopHUK 3a1a4 1o ¢usuke. Mocksa, JIpoda, 2005 - 2019 r.

4. Coopnuk 3amad o ¢usuke 1ig 9 — 11 knaccos. CocraButens [.H. Cremanosa. M.
«IIpocBemienuer, 1996 r.

5. 3anmanums o6pazoBaTeiapHOro nopraia Pemy EI'D

METOJIUYECKHUE MATEPUAJIBI JIJISA YUUTEJISA
http://www.fizika.ru/
https://interneturok.ru/
https://ege.sdamgia.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/28/
https://www.youtube.com/c/LiameloNSchool
https://skysmart.ru/

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET

10 KJIACC
https://resh.edu.ru/subject/3/

11 KJIACC
https://resh.edu.ru/subject/3


http://www.fizika.ru/
https://interneturok.ru/
https://ege.sdamgia.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/28/
https://www.youtube.com/c/LiameloNSchool
https://skysmart.ru/
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JOKYMEHT NOAMUCAH DJEKTPOHHON NOJANUCHIO

A HNOAJIMHHOCTDB JOKYMEHTA HE IOATBEPK/IEHA.
w ITPOBEPEHO B ITIPOT'PAMME KPUIITOAPM.

MOJINMNACH

06|.I.I,MVI CTaTyC noagnucu: nO,CI,I'IVICVI MaTemMaTU4eCkn KOpPPEKTHbI, HO HET NOJIHOIO AoBepunAa K ogHOMY
NN HECKOJIbKM CepTVId)MKaTaM noanncun

CepTuduKar: 00F7BC4C42075123AFFFD4COE976F31D83

Bnapenew; MYHULMNANIHOE BIOAMETHOE OBLLEOBPA3OBATE/IbHOE

YYPEXKOEHUE "CPEAHAA OBLLEOBPA3OBATE/IbHAA LLKOJIA Ne 10
MMEHW ABAXK bl TEPOA COBETCKOIO COKO3A b.9. CAGOHOBA",
Becnanosa, CeeTnaHa bopucosHa, schooll0@edumonch.ru,
510701997785, 5107110319, 06523496064, 1025100654853,
MYHUUUNANBHOE BIOAXKETHOE OBLLEOBPA30BATE/IbHOE
YYPEXAEHUE "CPEOHAA OBLLLEOBEPA3OBATE/IbBHAA LLUKOJIA Ne 10
MMEHW ABAXK bl TEPOA COBETCKOIO COKO3A b.¢. CAGOHOBA",
OupekTop, r. MoHYeropck H.n. 27 KM »kenesHoi goporn MoH4eropck-
OneHbsa, yn. OKTabpbckas a.14a, MypmaHckasa obnacTs, RU

Uspatennb: KasHauelcTtBo Poccum, KasHauericteo Poccuun, RU, r. MockBa, bonbluoi
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7710568760, 77 MockBa, uc_fk@roskazna.ru
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