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|. HOACHHUTEJILHAA 3AIIHCKA.

CBeienusi 0 mporpaMme, Ha OCHOBAHHMH KOTOPOIi pa3padoTrana padouasi nporpamma.

Jannas pabouass mporpamMMa 1o (¢u3MKe cocTaBlieHa Ha ocHoBe DenepanbHOU
0o0pa3oBaTeNbHONW MPOrpaMMbl CpeAHero oOmiero o0pa3oBaHUs, YTBEPKICHHOW MPHUKA30M
MunucrepctBa npocpenienusi poccuiickor @eneparuu ot 18.05.2023 1. No 371, Kk KOMIUIEKTY
yueOHukoB «@Pusmka, 11» aBtopoB I'.Sl. Msakumes, b.b. Byxosues, H.H., B.M.Uapyrua —
0a30BbIil 1 TPODUILHBIN YPOBHHU.

Nudopmanus o kojmyecTBe y4eOHbIX 4YaCOB, HA KOTOPOE PacCYMTaHA MPOrpamMma.

®DenepanbHas 0Opa3oBaTenbHas MporpaMma o Gpusuke no3posser oroauTh 204 vaca s
00s13aTeTbHOTO M3y4YeHHs (PU3MKH Ha 0a30BOM YPOBHE CTYIIEHU CPETHETO OOIIero 0Opa3oBaHUS.
B Tom unciie B X u XI kimaccax mo 68 yueOHBIX yacoB M3 pacyera 3 yuyeOHBIX Yaca B HEIEINIO.
VY4eOnbiM mnanoMm ['bOY PK «Kagerckas mikona-untepHaT «KpbIMCKHI KaeTCKUIl KOpIyc» Ha
uzyuenue (usuku Ha 6a3oBoM ypoBHe oTBoauTcs 204 yaca. B tom umcne B 11 kmacce - 102
y4eOHBIX Yaca U3 pacueTa 3 yueOHBIX Yaca B HEJIEIIO.

PaGouass mporpamma cocTaBieHa C YY€TOM pa3HOPOJHOCTH KOHTHHIEHTa Yydalluxcs
YHUBEpPCaJIbHOro npoduis cpenHeil mkonsl. [IoaToMy OHa OpHeHTHpOBaHA Ha U3yYeHHE (PUBHKU
B CpeJHel LIKoJie Ha ypoBHE TpeOOBaHUI 00513aTEIbHOTO MUHUMYMa COAEp)KaHUS 00pa3oBaHMS
U, B TO XK€ BPEMs, J1a€T BO3MOXHOCTh YUEHHKAM, HHTEPECYIOIIMUMCS (U3UKOM, pa3BUBaTh CBOU
CIOCOOHOCTH IpPU M3YYEHHUHU JAHHOTO INpeIMeTa. YBEIMUeHHE YacOB HAlpaBJIEHO Ha YCHUJIEHHE
0011e00pa30BaTeIbHON MOATOTOBKH, JJISl 3aKPEIUICHUS! TEOPETHUECKUX 3HAHHHA MPAKTUYCCKUMU
YMEHUSIMH IPUMEHATH IOJIyYCHHbIE 3HAHUS Ha MpaKTUKE (pelleHHe 3a7ay Ha NpPUMEHEHUe
(U3NIECKHUX 3aKOHOB) U PACIIMPEHUs CIIEKTpa 0Opa30BaHUsI HHTEPECOB YUALTHXCS.

B pabouyro mporpamMmy BKIIOYCHBI 3JEMEHTHI Y4eOHOW WH(GOpMAUK IO TEeMaM H
KJlaccaMm, TepedyeHb JAEMOHCTpaluid U (QPOHTAIBHBIX JaOOPATOPHBIX PabOT, HEOOXOIUMBIX IJIsS
dbopMUpOBaHHS YMEHUMW, YKa3aHHBIX B TPEeOOBaHMUSIX K YPOBHIO TOATOTOBKH BBIMTYCKHUKOB
CTapuIed IKOJIbI.

Beck kypc pusuku pacnpesneneH cieayromuM o0pa3om:

- B 11 kjacce M3y4yaroTCs: OCHOBBI 3JEKTPOJMHAMUKH, KOJIOAHUS U BOJIHBI, ONTHKA,
KBaHTOBas (hu3MKa, crpoeHue BeeneHHol.

yq66H0'MeT0)II/I‘IeCKHI7[ KOMILIJIEKT:

. @usnka 11 kmacc: ydeOHMK JUIs 0011e00pa30BaTeIbHbIX YUpEXAeHU: 6a30BbIH U
pO(UITBHBIN ypoBHUW/I".SI.Mskuies, b.b.byxoBues, B.M.Yapyrus; oA pen.
H.A.IlapdenTtrenoii,— M: Ilpocemienue, 2014 — 432c.

[Iporpamma no ¢usrke 6a30BOTO ypOBHS Ha YPOBHE CPEHET0 00111ero 00pa3oBaHus
pa3paboTaHa Ha OCHOBE MOJOXEHUN U TpeOOBaHUH K pe3ylibTaTaM OCBOCHHSI OCHOBHOM
oOpazoBarenbHOM Tporpammel, ipeacTaBieHHBIX B PI'OC COO, a Takxe ¢ yudeToMm (eaeparbHON
paboueii mporpaMmbl BOCIIUTaHUS U KOHLENIMU NpenojaBanus yueoHoro npeamera "®dusnka" B
oOpa3zoBaTenbHbIX opranu3zanusx Poccuiickoit @enepaiiyu, peaqan3yonmX OCHOBHbIE
o0pa3zoBaTenbHbIE POTPAMMBI.

Copep:xaHue MporpaMMsl 1o (pU3KMKe HAMPaBICHO Ha (POPMUPOBAHUE €CTECTBEHHO-
Hay4YHOI KapTUHBI Mupa obyuatonmxcs 10 - 11 kiaccoB npu 00y4ueHnu ux Gu3nKe Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-AEATEIbHOCTHOr0 ojxoAa. IIlporpaMma no gpusmke cOOTBETCTBYET
tpeboBanusM PI'OC COO K MIaHuPyeMbIM JTUYHOCTHBIM, IPEAMETHBIM M METaNpeIMETHBIM
pe3ynbTaTtaM o0y4yeHHs, a TaK)Ke YUUTHIBAET HEOOXOUMOCTh PeaTu3allii MEeXIPEAMETHBIX
CBsI3el (PM3UKH C €CTECTBEHHO-HAYYHBIMU y4eOHBIMU IIpeaMeTaMu. B Hell onpenenstoTcs
OCHOBHBIE LIeJIM U3y4YeHHs (U3UKU HA YPOBHE Cpe/IHEro oOIiero oopa3oBaHus, INIAHUPyEMbIe
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pe3yabTaThl OCBOSHHSI Kypca (PU3UKU: JIUYHOCTHBIE, METallpeIMETHbIE, IpeAMETHBIE (Ha 6a30BOM
YPOBHE).

. IIporpamma no pusuke BKIOYAET:

. [Tnanupyemsble pe3ynbTaThl OCBOCHHSI Kypca (pu3uku Ha 6a30BOM YpOBHE, B TOM YHUCIIE
MIPEeIMETHBIC PE3yIbTATHI MO T0/IaM O0yUCHUS;

. Conepkanne yueoHoro npeamera "dusuka' 1mo rogam oOydeHwHs.

. [Tporpamma 1o ¢pu3MKe NPeAOCTABISET BOZMOKHOCTD ISl pealIn3alluil pa3InyHbIX
METOAMYECKUX MOJXO0/10B K OpraHu3anuu o0ydeHus GU3nKe Npu YCIOBUH COXPAHEHUS
00513aTeNIbHON YaCTH COJIEPKaHMs Kypca.

du3rka Kak Hayka 0 HanboJiee O0IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAUECTBE yU4eOHOTO
IpeJMeTa B IIKOJIEe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAaHUI 00 OKpY’KarolleM MHpe.
HIkonbHBINA Kypc (PU3UKH - CHCTEMOOOPa3yIOLIii ISl €CTECTBEHHO-HAYYHBIX YIeOHBIX
IIPEIMETOB, TOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB U SIBJICHUMN, U3y4aeMbIX
XUMUeH, Onosoruei, pusnueckoit reorpadueii u actpoHomueil. Micronp3oBanue 1 akTHBHOE
IpUMeHeHHEe GU3NYECKUX 3HAHUHN OIpeJelsieT XapakTep U pa3BUTHE Pa3HOOOPA3HbIX TEXHOJIOTHH
B cpepe SHEPreTHKH, TPAHCIIOPTA, OCBOCHHUST KOCMOCA, TIOTYYEHHUSI HOBBIX MaTEPHUAJIOB C
3aJJaHHBIMM CBOMCTBaMU U Apyrux. M3yueHue GuU3nku BHOCUT OCHOBHOW BKJIaJ B (hOPMUpPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA 00yJaroImuXxcs, B JOPMHUPOBAHUE YMEHUN TIPUMEHSTD
Hay4HbII METO/| IO3HAHUS [IPH BBIIOJIHEHUN UMHU Y4€OHBIX UCCIIEOBAHUI.

B ocHOBY Kypca Gu3uKH 1151 ypOBHSI CpeTHETO 0011eT0 00pa30oBaHus TOJI0KEH P HIIEH,
KOTOpbIE MO’KHO pacCMaTPHUBATh KaK MPUHIHUIIBI €70 TOCTPOCHUS.

. Nnes uenoctHocTy. B COOTBETCTBUU € HEM KYpPC SIBJIAETCS JIOTUYECKU 3aBEPLIIEHHBIM, OH
COZICPKUT MaTepuall U3 BceX pa3lesioB (PU3UKH, BKIIOUAECT KaK BOMPOCHI KJIACCHUECKOM, TaK U
COBPEMEHHOW (DM3UKH.

. Wnes renepanuzanuu. B cooTBeTcTBUM ¢ Hell MaTepuall Kypca Gpu3nku 0ObeIMHEH BOKPYT
¢busnveckux Teopuil. Begymmm B Kypce sBnsieTcs GopMupoBaHHE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BELUIECTBE U IOJIE.

. Nnes rymanutapuzanuu. Peanuzanus uaeu npeanoyiaraet HCroJib30BaHUE TYMaHUTAPHOTO
MoTeHIMana GU3NIECKON HayKU, OCMBICIIEHUE CBSI3U Pa3BUTHS (PU3UKHU C Pa3BUTHEM OOIIECTBA, a
Tak)Xe C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJOTHUYECKUMHU MTPOOIEMaMHU.

. Wnes npuknaaHoi HanpasieHHOCTH. Kypc ¢pu3uku mpennonaraet 3HakOMCTBO C IIUPOKUM
KPYI'OM TEXHUYECKUX U TEXHOJOTUYECKUX IMPUIOKEHUN U3YYCHHBIX TEOPUN U 3aKOHOB.

. W nest 5KOIOru3anuu peaan3yeTcs NOCPEACTBOM BBEICHUS DJIEMEHTOB COACPKAHMS,
MOCBSAIIEHHBIX IKOJOTHUECKUM MpoOieMaM COBPEMEHHOCTH, KOTOPbIE CBSA3aHbI C pa3BUTHEM
TEXHHUKHU M TEXHOJIOTHUI, a TaKke 00CYXAeHUs TPoOJIeM paliOHaIbHOTO MPUPOI0NOIb30BaHUS U
9KOJIOIMYECKOH 6E€30IaCHOCTH.

CrepHEBBIMU AJIEMEHTaMH Kypca (PU3UKU HA YPOBHE CPEIHETO 00IIero 00pa3oBaHUs
ABIAIOTCS pr3uveckue Teopuu (GopMUpOBaHUE PEICTABICHUN O CTPYKTYPE MOCTPOCHHUS
(buzvecKoit Teopuu, poiau GyHIaMEHTATBHBIX 3aKOHOB U MTPUHITUTIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O MPUPOJIC, TPAaHUI[AX TPUMEHUMOCTH TEOPUH, /ISl OTUCAHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUW U TIPOIIECCOB).

CucTeMHO-esTeTbHOCTHBIHN MOIX0/] B Kypce (PM3UKU pealn3yeTcs Mpex/ie BCero 3a CYeT
OpraHM3allK SKCTIEPUMEHTAIILHON 1€ATEeIbHOCTH 00yYarOIINXCS.

Jnist 6a30BOro ypoBHS Kypca (PU3UKHU - 3TO UCTOIb30BaHUE CUCTEMBI (PPOHTATBHBIX
KpPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JJAOOPaTOPHBIX padoT, KOTOpPBIE B IPOrpaMMe 1o GpHU3UKe
00BEIMHEHBI B OOIINN CIUCOK YYEHUUYECKUX NMPaKTUYeCKuX paboT. Boijenenue B ykazaHHOM
nepevHe J1abopaToOpHBIX paboT, MPOBOIUMBIX JUI KOHTPOJIS U OLIEHKH, OCYIIECTBIISIETCS
y4aCTHUKaMU 00pa30BaTEIbHOTO MPOIecca UCXOs U3 OCOOCHHOCTEH MIIaHUPOBAHUS U



ocHaieHus kabunera ¢usuku. [Ipu 3ToM obecrieunBaeTcs OBlaIeHUE 00YUAIONTUMHCS YMEHUSMH
MPOBOANTH KOCBEHHBIE H3MEPEHUSI, UCCIEOBAHNS 3aBUCUMOCTEH (DPM3NUECKUX BETHYHMH U
MIOCTAHOBKY OIBITOB IO MPOBEPKE MPEITI0KEHHBIX THIIOTES.

Pemenue pacueTHBIX M KAYECTBEHHBIX 3aa4 C 3aIaHHON (DU3UIECKOI MOJIETIBIO,
MO3BOJISAIOIIEE MPUMEHSTh U3YUYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjelia Kypca,
TaK ¥ MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3aesioB. JJisk KaueCTBEHHBIX 3a/1a4 TPHUOPUTETOM
ABJIAKOTCA 3aJaHUA HA O6’b$ICHeHI/Ie HpOTeKaHI/IH (I)I/I3I/II-I€CKI/IX SIBJICHI/If/’I 158 HpOI_[eCCOB B
OKpY’KaIoIeH KU3HH, TPEOYIoIIHe BhIOOpa PU3MUECKON MOACIH JJISl CUTYaIlHMH MPAKTHKO-
OPUEHTUPOBAHHOI'O XapaKTepa.

B cootBercTBum ¢ TpeboBanusmMu OI'OC COO k MaTepuaabHO-TEXHUYECKOMY
obecrieyeHnto yueObHOro mporecca 6a30Bblif ypOBeHb Kypca (PU3MKU Ha YPOBHE CPEIHETO O0IIEero
00pa30BaHMs TOJKEH U3y4aThCsl B YCIOBUAX IPEIMETHOr0 KaOuHeTa (PU3NKU UM B YCIIOBUSX
MHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOT0 uKJa. Hanmnune B kabunete
(bu3UKN HEOOXOAUMOTO JJa0OPATOPHOTO 0OOPYIOBAHMS JIJIsl BHIIIOJIHEHUS YKA3aHHBIX B
nporpamMMe 1o GU3MKe yYeHHYECKUX MPAKTUIECKUX paboT U IEMOHCTPALMOHHOTO 000pyI0BaHUS
00s13aTeNBHO.

JleMoHCTpanmoHHOE 000pyIoBaHNe (POPMUPYETCS B COOTBETCTBUH C IPUHIIAIIOM
MUHUMAJIbHON JOCTATOYHOCTH M 00ECTIEYNBAET MMOCTAHOBKY MEPEYUCIICHHBIX B IPOrpamMMe 1o
(U3HKE KITFOYEBBIX IEMOHCTPAIMH JUTSI HCCIICIOBAHUS N3yUaeMBbIX SIBICHUH U MTPOIIECCOB,
SMIOUPUUYECKUX U (DYHIaMEHTATbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlaboparopHoe 00opyI0oBaHHE JUIsl YUEHUUECKUX MPAKTUYECKUX paboT popMupyeTcs B
BUJIC TEMATUYECKUX KOMILJICKTOB U 00ECIIEUNBACTCS B pacyeTe OJHOI0 KOMILIEKTa Ha IBYX
oOyuyaromuxcs. TeMaTHueckue KOMIUIEKThI JaOOpaTOPHOI0 000PYA0BaHMSI JOIDKHBI OBITh
IMOCTPOCHBI HA KOMIIJICKCHOM HCITIOJIb30BAHWU aHAJIOT'OBBIX W III/I(prBI)IX HpI/I60pOB, a TaKXKE
KOMIIBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LIM(POBBIX J1a00OpaToOpuil.

OCHOBHBIMH LIeJIAMH U3YyYCHUSA (l)I/I3I/IK]/I B OﬁllleM 06pa3OBa}mn ABJIAIOTCSH

® CDOpMI/IpOBaHI/IC HHTCPECCAa U CTPCMIICHHA o6yqa}0m1/1xc;1 K HAYYHOMY HU3YUYCHUIO IIPUPOIBI,
Pa3BUTHUEC UX UHTCIUVICKTYAJIbHBIX U TBOPUCCKHUX CHOCO6HOCT€I>1;

° PazButue HpeI[CTaBJ'IeHI/Iﬁ 0 HAYYHOM MCTOJC MO3HAHUA U q)OpMI/IpOBaHI/Ie
HCCICO0BATCIIBCKOIO OTHOMICHUS K OKPYKAIOIIHUM SABJICHUAM

. ®opMHpPOBAHKUE HAYYHOTO MUPOBO33PEHUS KAK pe3ybTaTa U3y4eHUsI OCHOB CTPOEHUS
Marepuu U QyHJIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

° CDOpMI/IpOBaHI/Ie yMeHI/Iﬁ OOBSICHSATH SIBIICHHS C UCIIOJIb30BaHUEM (I)I/I3I/I‘{eCKI/IX 3HAHUH U
HAaYYHBIX JOKa3aTCIILCTB,

. dopmupoBaHue NPeCTABICHUN O POJIU PU3UKU JUI Pa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUM.

JlocTrxeHnue 3Tux Lenei odecreunBaeTcs pelieHueM CIIeIyIoNX 3a1a4 B IIpoLecce
u3yudeHus Kypca GU3MKU Ha YPOBHE CpeHEro o01iero oopa3oBaHus:

. [TproOperenue cucTeMbl 3HaHHUM 00 00X PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKJIIOUYAs] MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, JJIEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY U
AJIEMEHTHI acTPOYU3UKY;

° q)OpMI/IpOBaHI/Ie yMeHI/Iﬁ MMPUMCHATH TCOPCTUUCCKNUC 3HAHUA [JIA 00BsCHEHUS (1)I/I3I/I‘-IGCKI/IX
SIBIICHHUI B IMpupoac U AJId NPUHATUA MMPAKTUUCCKUX peIHeHI/IfI B HOBCG}IHGBHOI\/II KHN3HU,

° OcBoeHue Croco0oB peUICHUA pa3JIMYHBIX 3a/1a4 C IBHO 3aJJaHHOMI (I)I/I3I/I‘{CCKOI‘/’I MOACIIBIO,
3aaY, moApa3yMeBarOmInXx CaMOCTOATCIIbBHOC CO3aHNC (I)I/I3I/I‘-ICCKOI7I MOACIH, COOTBCTCTBYIOH.ICﬁ
YCIIOBUAM 3a1a4M;

. [Tornmanue HU3NUECKUX OCHOB M MPUHIUIIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPENY;
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. OBnaseHre METOJaMHi CaMOCTOSITETTFHOTO TIAHUPOBAHUS U MPOBEACHUS (PU3HUECKUX
SKCIIEPUMEHTOB, aHAJIM3a U UHTEepIpeTaluu HH(POPMAIUH, ONIPeIeIeHHs TOCTOBEPHOCTH
MIOJIyYEHHOT'O pEe3yJIbTaTa;

. Co3nanue yCaoBUM 71 Pa3BUTHS YMEHUN MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
NESITEIbHOCTH.

HopmaTuBHbIe IpaBoOBbIe JOKYMEHTbI, HA OCHOBAHHH KOTOPBHIX pa3padoTrana
paGouasi nporpamma.

OCHOBHBIMH JOKYMCHTaMH, pCriIaMCHTHUPYIOIUMU JCATCIbHOCTD YUUTCIIA (1)I/I3I/IKI/I

SIBJISIFOTCSL:

. ®denepanbHbiii 3aK0H 0T 29.12.2012 No273-D3 «O6 obpazoBanuu B Poccuiickoii
denepanum.

. denepanbHbIi rocyJapCTBEHHBIN 00pa30BaTENbHbIN CTAaHIAPT CPEAHETO 00IIEro

o0Opa3oBaHMsl, YTBEPKICHHBIN MprUKazoM MuHUCTEpCcTBa 00pa30BaHus U HAYKU
Poccuiickoit ®eneparuu ot 17.05.2012 Ned413 (¢ usmMeHeHUsIMH).

e ®decpgepanbHas oOpa3oBaTelbHas MporpamMma cpenHero ofmiero  oOpa3oBaHUS,
yTBEpKJI€HHAs npukazoM Munnpocsemenus ot 23.11.2022 Ne 1014.

. ®denepanbHO 00pa30BATEIHLHON IPOrPAMMBI CPEAHETO 0011IeT0 00pa3oBaHus,
YTBEPKIECHHOU NPUKa30M MUHUCTEPCTBA IPOCBELIEHUs poccuiickon Peaepannun oT
18.05.2023 r. Ne 371.

J [Ipuka3z MunuctepcTBa oOpa3oBanus 1 Hayku Poccuiickoit @enepauun ot 09.06.2016
Ne699 «O0 yTBEpKICHHUH MTEPEUHs OpTaHU3aINi, OCYIIECTBIISIOMINX BBITYCK YISOHBIX
ocoOmii, KOTOpPbIE JOMYCKAIOTCS K UCIIOJIB30BAHUIO MPH peaTU3alii UMEIOIIUX
rOCYJapCTBEHHYIO aKKpPEIUTALHNI0 00pa30BaTEbHBIX MPOTPaMM Ha4aJIbHOTO OOIIEro,
OCHOBHOT0 O0IIIET0, CPEeTHETO O0IIET0 00pa30BaHUs»

. Canunrapublie npaBuia CII 2.4.3648-20 «CanutapHO-31111€MUOJIOTHYECKIE TPEOOBAaHUS K
OpraHM3alK BOCIIUTAHUS U 00Y4YEHHUs, OT/IbIXa U 03I0POBJICHUSI IETEH U MOJIOAEIKU»,
yTBEPKJACHHBIE IOCTAaHOBIEHUEM [ JTaBHOTO rOCYAapCTBEHHOTO CAHUTAPHOTO Bpaya
Poccuiickoit ®eneparu oT 28.09.2020 Ne28

. IIpuka3s MunucrepcTBa Tpyaa ¥ COUMAIBHON 3aUThl Poccuiickon denepannu ot
18.10.2013 No544u (pen. ot 05.08.2016) «O06 yTBepxkaeHUN TPOHEeCCHOHATHLHOTO
crannapra «llenaror (nmemaroruueckas JesiTeNbHOCTD B chepe TO0MKOIbHOT0, HAYaJIbHOTO
00111eT0, OCHOBHOT'O OOIIET0, CpeIHero o0Iero oopa3oBanus) (BOCIIUTATENb, YUUTENb)»

. 3akon Pecriyonmuku Kpeim ot 06.07.2015 Nel131-3PK/2015 «O6 oOpazoBanuu B
Pecniy6nuke Kpbimy».

J ITpuka3 MunucrepcTBa 00pazoBaHus, Hayku U Mostoexu Pecniyonuku Kpbim ot
05.05.2017 Ne1140 «O6 yrBepxkaeHuu [lonoxeHus: 0 peruoHaIbHON CUCTEME OLICHKHU
KayecTBa oOpazoBanus B Pecriy6inke Kpsim».

. [Ipuka3z MunuctepcTBa oOpa3oBaHusl, Hayku 1 Monozexu PecriyOnnku Kpbsim ot
20.03.2018 Ne663 «O Mepax Mo pa3BUTHIO PETUOHATHHOM CHCTEMBI OIIECHKU KaueCcTBa
obpa3oBanus B Pecniy6nnke Kpbsim».



I I.HJ’[aHI/IDVCMbIe pe3yJbTAThI 0CBOEHHS YYE€OHOI0 MPeAMeTa:

OcBoenue yueOHOro mnpeamera "duszuka" Ha YpPOBHE CpEAHETO o00IIero ooOpa3oBaHUS
(6a30BBIil  YpOBEHB) JODKHO  OOCCIIEUUTh  JIOCTMDKEHHUE  CICAYIOMUX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U NMPEAMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.

JInuHOCTHBIE pe3yJbTaTbl OCBOeHHMsI Yy4deOHOro mpeamera '"®dusuka' JOJKHBI
OTPa’KaTh TI'OTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCsl PYKOBOJICTBOBATbCS C(HOPMHPOBAHHOU
BHYTPEHHEH MTO3ULIMEN JINYHOCTH, CUCTEMOU LICHHOCTHBIX OPUEHTALUN, TIO3UTUBHBIX BHYTPEHHUX
yOexeHuil, COOTBETCTBYIOIIMX  TPAAULMOHHBIM  ILIEHHOCTAM  POCCHMCKOro  oOuiecTsa,
paciiipeHre XU3HEHHOIO OIbITa M OIbITAa JAEATEIbHOCTU B IPOLIECCE pEaTU3alluid OCHOBHBIX
HaIIPaBJICHUN BOCIIUTATENIbHOM AEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa)x1aHCKOTrO BOCIIMTAHUS:

C(OPMHUPOBAHHOCTh ~ TPAKIAHCKOW  TO3HMIMU  OOYyYaroIIerocss Kak aKTUBHOIO U
OTBETCTBEHHOTO 4JICHA POCCHIICKOT0 O0IIECTBA;

OPUHITHE TPAAUIMOHHBIX OOIIEYeNIOBEYeCKUX T'YMAHUCTUYECKUX U JEMOKPATUYECKUX
LIEHHOCTEH;

TOTOBHOCTbL BCCTH COBMCCTHYIO ACATCIBHOCTH B HHTCPCCAX TI'PaAXKAaHCKOIO 06mecma,
y4aCTBOBATh B CaAMOYIIPABJICHHUU B O6paSOBaTeHBHOﬁ OpraHu3aluu,

YMCHUC B33HMOZ[€I>'ICTBOBaTb C cCoumvaJlbHbIMM HWHCTUTYTaMHW B COOTBETCTBUHM C HX
(I)YHKI_[I/IHMI/I W Ha3HA4YCHUECM,

TOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOU JIEATEIbHOCTH;
2) NaTpUOTHYECKOTO BOCTIUTAHUSL:
c(OpMHUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UIEHTUYHOCTH, TaTPHOTU3MA;

OEHHOCTHOC OTHOWICHUEC K TOCYAAaPCTBCHHBIM CHUMBOJAM, JOCTUKCHHAM pOCCI/IfICKHX
YUYCHBIX B obmactu (1)I/I3I/IKI/I N TCXHHUKC,

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYAllUIO U IPUHHUMATh OCO3HAHHBIE PELICHMS, OPUEHTUPYACH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B I€ATEILHOCTH YYEHOTO;

OCO3HAHHWE JIMYHOTO BKJIJIa B IOCTPOCHUE YCTOMYHUBOTO OYIyIIETO;
4) 5CTETUYECKOTO BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHME K MHUPY, BKJIIOYas 3CTETUKY HAy4YHOI'O TBOPYECTBA, MPUCYIIETO
¢bu3nueckoil HayKe;

5) TpyZIOBOTO BOCIIUTAHUS:

MHTEPEC K pa3InyHbIM cepam mpodeccnoHanbHON AeSITENbHOCTH, B TOM YHCIIE CBSI3aHHBIM
c (U3MKOM M TEXHMKOH, YMEHHE COBEpIIaTh OCO3HAaHHBIA BbIOOp Oyaymied mnpodeccun u
peayin30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U CaMOOOpa30BaHUIO B 00NMacTH (U3MKH Ha
MPOTSKEHUU BCEU JKU3HH;



6) SKOJIOTHYECKOTO BOCITUTAHUS:

C(OPMUPOBAHHOCTh AKOJOTUYECKOW KYJIBTYpHl, OCO3HAHHE TJIOOAJTBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUIAHUPOBAHME U OCYLIECTBICHUE EHCTBUI B OKPYXKaIOLIEH Cpelic Ha OCHOBE 3HAHUS LieIeH
YCTOWYUBOI'O Pa3BUTHS YEJIOBEYECTBA;

Pacimpenue ombiTa  JIEATEIBHOCTH  JKOJOTMYECKOW  HANpPABICHHOCTH Ha  OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PHu3uKe;

7) HIEeHHOCTU HAYYHOT'O TTO3HAHMUSL:

c(OPMUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
¢bu3nveckoil HayKw;

OCO3HAaHUE LCHHOCTH HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTE B IIPOHECCC M3YUYCHUA (bl/ISI/IKI/I
OCYHICCTBJIATDL MMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTE MHANBUAYAJIbHO U B I'PYIIIC.

B nporiecce MOCTHKEHHS TMYHOCTHBIX PE3YJILTATOB OCBOCHHSI ITPOTPAMMBbI 110 (BHU3HKE IS
YPOBHSI CpEeIHEro o0IIero oOpa3oBaHUs Y OOYYAIOIIMXCS COBEPIICHCTBYETCS 3MOIMOHAILHBIN
HHTEJUICKT, MPEANOIaratoniuii ChOpMUPOBAHHOCTb:

CaMOCO3HaHus, BKIHOYArOIICro CIIOCOOHOCTh TOHHUMATH CBOE OSMOIIMOHAJIbHOC COCTOSHUC,
BUACTDH HAIIPABJICHUA PA3BUTHA COOCTBEHHOI 3MOI_[I/IOHaJ'H>HOI71 C(i)epbl, OBITH YBCPCHHLIM B 0666;

CaMOpEeryJIMpOBaHMs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE PUHUMATh OTBETCTBEHHOCTD
3a CBOE IMOBE/IEHUE, CIIOCOOHOCTh aaNTUPOBAThCA K 3MOLIMOHAIBHBIM U3MEHEHUSM U MPOSBIATH
IrMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTpeHHeﬁ MOTHUBALINH, BKJIIOYAIOIIEH CTPEMJICHUC K MOOCTHXXCHUIO HCIU U YCIIEXY,
OIITUMU3M, HHUIIUATUBHOCTH, YMCHHC ﬂeﬁCTBOBaTL, HCXO0Od U3 CBOUX BOBMO)KHOCTCﬁ;

OMIIaTHUU, BKJIIO‘IaIOHIefl CIIOCOOHOCTE IOHHUMATh OSMOIHOHAJIBHOC COCTOAHUC APYTIUX,
YUYUTBIBATD €10 IIPU OCYIICCTBICHUN O6H.[6HI/I$I, CIIOCOOHOCTB K COYYBCTBUIO U COIICPCIKNBAHULIO,

COMaJIbHBIX HABBIKOB, BKJIIOYAOHIUX CIIOCOOHOCTH BBICTpanBaTh OTHOLICHUA C APYTHMU
JIIOAbMU, 3a6OTI/ITBCH, MMPOSABJIATE UHTEPCC U Pa3pCIIaTh KOH(bHHKTBI.

MeTtanpeamMeTHblie pe3yJbTaThl 0CBOEHUS NMPOrPaMMBbI CpPelHero oo1ero 0opa3oBanusi
AOJIZKHBI OTPAKATH:

OBnajieHe YHUBEPCATBHBIMU TIO3HABATEILHBIMH JICHCTBHSIMHU:
1) 6Ga30BbIE JIOTHYECKUE ACHCTBUS:

CaMOCTOSITENIbHO  (hOpMyNHpOBaTh M aKTyaIM3UpOBaTh IpoOJieMy, paccMaTpUBaTh €€
BCECTOPOHHE;

ONpeaACIIATh HEIN ACATCIbHOCTH, 3a1aBaTh MapaMCTPhl U KPUTCPUU UX NOCTUIKCHUSA
BBIABJIATH 3aKOHOMEPHOCTH U ITPOTHBOPEYHA B paCCMATPHBACMBIX (1)I/ISI/I‘-ICCKI/IX SIBJICHUSX

pa3pabaTbIBaTh IJIaH PELICHUs MPOOJIEMBI C YU€TOM aHaIM3a UMEIOIUXCS MaTepUAIbHBIX U
HEMAaTEpHUAIbHBIX PECYPCOB;

BHOCUTb KOPPCKTUBBI B JACATCIBHOCTHb, OLHCHHUBATL COOTBETCTBUC PC3YJILTATOB MLCIIAM,
OIICHUBATh PUCKU HOCJ'IeI[CTBI/Iﬁ JACATCIIbHOCTH,

KOOPAUWHHPOBATH H  BBIIIOJHATH pa60Ty B YCIOBHAX pPCAJIBHOI'0, BHUPTYAJIBHOI'O0O U
KOM6I/IHI/IpOBaHHOF0 BBaHMOHCﬁCTBHH;

Ppa3BUBATHL KPCATHUBHOC MBIIIJIICHUE TP PCIICHNUU JKU3HCHHBIX HpO6J’I€M.

2) 0a3oBbIe HCCIen0BaTeIbCKUE JSHCTBUS:



BIIQJICTh HAyYHOW TEPMUHOJIOTHEH, KIIOYEBBIMU MOHATHSAMH M METOAaMH (PU3NYIECKOM
HayKH;

BJIAJICTh HABBIKAMH Y4EeOHO-MCCIIEOBATEIBCKOW M MPOEKTHOW AEATENbHOCTH B 00JacTh
(Gu3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY IIOMCKY METOJOB PELICHUs 3ajad
(U3NIECKOTO COoIepKaHUs, TPUMEHEHHIO Pa3IMYHBIX METOOB IIO3HAHUS;

BJIAJICTh BHUJAMHU JCATEIBHOCTH IO TOJYYCHHUIO HOBOTO 3HAHHWS, €ro HWHTEPIpETaluH,
peoOpa30BaHUIO ¥ IPUMEHEHHUIO B PA3IMUHBIX YUEOHBIX CUTYallUsAX, B TOM YHCIIE MIPU CO3TaHUH
y4eOHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

BBISBIIATH [IPUYMHHO-CIICICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a7a4y, BBIABUTaTh TUIIOTE3Y
€¢ peUICHMs, HAaXOAWUThb AapryMEHTHl M JOKAa3aTelIbCTBA CBOMX YTBEP)KICHMM, 3a1aBaTb
IapaMeTpsl U KPUTEPUU PELLICHNUS;

AHAJIM3UPOBATH IIOJYUCHHEIC B X04€ PCHICHUSA 3aJa4ul pPE3YyJIbTaTbl, KDUTHYCCKHN OLCHHWBATH
HUX JOCTOBEPHOCTD, ITPOrHO3UPOBATE USMCHCHUC B HOBLIX YCIIOBUAX,

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIC 3a7]a4i B 00PA30BATEIBHON JIEATEIHHOCTH, B TOM
qHclie IPU U3YYEeHUU (HU3HKHY;

JaBaTb OUCHKY HOBBIM CUTyallUsAM, OLICHHUBATH HpI/IO6pCTCHHBH\/JI OIIBIT,

YMETh MEPEHOCUTH 3HAHUS 110 (PU3KKE B MPAKTHUECKYIO 00JIACTh KU3HEACATEIbHOCTH;
YMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIC M/ICH, MPEIaraTh OPUTHHAIBHBIC TIOXO0/IbI H PEIICHUS;

CTaBUTH HpO6JIeMI>I " 3a71a4y, JOIMYCKAIHE AJIbTCPHATUBHBLIC PCIICHU .

3) pabora ¢ nHpOpMAIHUECH:

BJIQ/IETh HaBBIKAMH MOJy4eHUS HWHGOpMANUU (PU3HUECKOTO COACpXKaHUS U3 HCTOYHHUKOB
pPa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIICCTBJISTh TIOWCK, aHaJIU3, CHUCTEMAaTHU3alMi0 U
MHTEPIpETAINIO HHPOPMAIIMH PAa3IMYHbIX BUJOB U (HOPM MPEICTABICHHUS;

OLICHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCIIONIb30BaTh CPeICTBa MH(POPMAIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJOTHI B pEIICHUH
KOTHUTHUBHBIX, KOMMYHHMKaTHUBHBIX M OpPraHU3alMOHHBIX 3aJad C COONIOJICHHEM TpeOOBaHUMA
OPrOHOMHUKH, TEXHUKU O€30MaCHOCTU, TUTHEHBI, PECypcocOepeKeHHs, MPABOBBIX U ITUYECKUX
HOPM, HOpM UH(GOPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUYECKOI0 COJCPKAHUS B PA3INYHBIX (hOpMATaX C yUeTOM Ha3HAUYEHUS
uHboOpMallMd M LEJIeBOM ayAUTOPUH, BHIOMpas ONTUMANbHYIO (OpPMY TMpenCTaBIECHUS WU
BU3YyalIH3al1H.

Me;xnpez[MeTHHe CBA3H.

N3yuenue kypca ¢pusznku 6a30BOro ypoBHs B 11 Kitacce oCyIIecTBIsSETCS C y4€TOM
COJIEP>KATENbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMU MaTeMaTUKH, OMOJIOTHH, XUMHH,
reorpaduu U TEXHOJIOTHUH.

MexmpeaMeTHbIE TOHATHS, CBSI3aHHbBIE C U3YYEHUEM METOI0B HAYYHOIO ITI03HAHMUS:
sIBJIGHUE, HAYYHBIN (akT, runoTesa, pusndeckasi BeIMUNHA, 3aKOH, TEOPHS, HAOIIOACHHE,
JKCIIEPUMEHT, MOACIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Martemartuka: penieHue CuCTeMbl ypaBHEHUH, TPUTOHOMETPUYECKHE (PYHKIIMU: CUHYC,
KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO, BEKTOPBI U UX
MPOEKIIMU Ha OCHU KOOPAHMHAT, CI0KEHHE BEKTOPOB, TPOU3BOIHBIE DJIEMEHTAPHBIX (DYHKINH,
MIPU3HAKH MTOJI00MS TPEYTOJIbHUKOB, OTpeieIeHNe IOAIU TNIOCKUX GUryp 1 o0bema Tell.

buonorus: anexTpuueckre SBICHUS B )KUBOM NPUPOJE, KojebaTeabHbIe ABIKEHUS B AKUBOU
MIPUPOJIE, ONITUYECKUE SIBJICHUS B )KUBOU IPUPOJE, NIEUCTBUE PaIUALNN HA KUBBIE OPraHU3MBI.



XUMHUS: CTPOEHUE aTOMOB M MOJIEKYJI, KpUCTAJLIMYECKasi CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

['eorpadus: MarHuTHBIE MOJIFOCA 3€MIIH, 3aJIe)KU MAarHUTHBIX Py, (OTOChEMKa 3€MHOM
IIOBEPXHOCTH, IPEJCKA3aHNE 3€MIICTPSCEHUN.

TexHonorus: TMHUM 3JIEKTpoIepead, TeHEpaTop NEPEMEHHOTO TOKA, 3JIEKTPOJBUTATED,
MHYKIIMOHHAS TeYb, pajgap, paJuonpueMHUK, TeJIeBU30D, aHTeHHa, Teiaedon, CBU-nieus,
MPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHUKA, COJIHEYHast 6aTapes.

OBgi1ajieHHe YHUBEPCAJILHBIMA KOMMYHHKATHBHBIMH 1€l CTBUSIMH:

1) obuienue:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (DU3UKH U BO BHEYPOUHOU NEATEIHLHOCTH,
pacrio3HaBaTh MPEANOCHIIKM KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IMKTEHI;

pa3BEepHYTO MW JIOTUYHO H3JIaraTh CBOKO TOYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMCCTHaidA ACATCIBbHOCTD:
IMOHUMAThb U UCIIOJIB30BaTh NPCUMYILICCTBA KOMaHIlHOI\/JI n HHZIHBHIIyaHLHOﬁ pa6OTI)I;

BbIOMpATh TEMATUKY M METOJbl COBMECTHBIX JIEHCTBUI C Y4eTOM OOIIMX HHTEPECOB, U
BO3MOXKHOCTEH KaXKJI0T0 4JI€Ha KOJUIEKTHUBA;

MPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BbIBAaTH W KOOPAUHUPOBATH
JEUCTBHUS MO €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUM, paCIPEaENsTh POJIU C YUE€TOM MHEHUI
YYaCTHUKOB, 00CYXKIAaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

OLICHUBATh KAYECTBO CBOCTO BKJIAJIAa M KAXKIOTO yYaCTHUKA KOMAH/bI B OO Pe3yNbTaT 110
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeJiaraTb HOBBIE IIPOEKTHI, OLEHHUBATh HJEHU C IO3ULHUHU HOBU3HBI, OPUIMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYHICCTBJIATL IMO3UTUBHOC CTPATCTUYCCKOC TIIOBCACHUC B PaA3JIMYHBIX CUTyallUsX,
MPOABJIATH TBOPYECTBO U B006pa)KeHI/Ie, OBITh HWHHUIIMATHBHBIM.

OgjaieHUe YHHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeCTBUAMM:
1) camoopranu3zanus:

CaMOCTOATCIIBHO OCYIICCTBJIATL ITO3HABATCIIbHYIO ACATCIBHOCTL B obnacTu (1)I/I?,I/IKI/I )51
ACTPOHOMUH, BBIABJIATDH Hp06HeMBI, CTaBUTh U q)OpMy.TII/IpOBaTI) COOCTBEHHBIC 3aJa4u,

CaMOCTOSITENIBHO COCTABJIATh IUIAH PEUICHUS PACUYETHBIX M KAadyeCTBEHHBIX 3a]ad, IUIaH
BBIMIOJIHEHUSI MPAKTUYECKOH paboThl € y4eTOM HMEIOIIHUXCS  PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTEHU;

JlaBaTh OLEHKY HOBBIM CUTYaLlHsIM;
paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUIH;

JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 3a
pelIeHue;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYAULIMU B 00JaCT (U3UKHU, TOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBII YPOBEHbD.

2) CaMOKOHTPOJIb:



AaBaTb OLCHKY HOBBIM CHTyallUdIM, BHOCUTH KOPPCKTHUBBI B JACATCIBHOCTH, OLICHUBATH
COOTBCTCTBHUEC PE3YJILTATOB LCJIAM;

BJIAJICTh HABBIKAMU ITO3HABATEIbHON peIeKCUU KaK OCO3HAHHSI COBEPILAEMBIX ACUCTBUI U
MBICIIUTENBHBIX ITPOLIECCOB, UX PE3YIbTATOB U OCHOBAaHUM;

WCIIOJIb30BaTh IPUEMBbI peIICKCHH JIJIS OLIEHKH CUTYaIli1, BBIOOpA BEPHOTO PEIICHHUS;
OILICHUBATh PUCKH U CBOCBPEMEHHO MIPUHUMAThH PEIICHHS M0 UX CHIKECHUIO;
MPUHUMATh MOTHBBI U apTYMEHTBI JPYTUX TPU aHAIIU3E PE3YIbTATOB JIEATEITHHOCTH.
3) nmpuHsATHE ceOS U IPYTHUX:

NPUHUMATD ceOsl, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI U apT'YMEHTBI JPYTUX TPU aHAIA3E PE3YJIHTATOB EATEIHHOCTH;
NPU3HABATh CBOE MPABO U MPABO JPYTrUX HA ONIHOKY.

IIpenmeTHbIe pe3yJibTATHI OCBOEHHS IPOrpaMMBbI 1o pusnke.

B mpouecce nzydenus kypca kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce oOyuarommiics
HAYy4YHUTCA:

JEMOHCTPUPOBaTh Ha MpPUMEPAX poJib U MeCTO (U3UKU B (HOPMUPOBAHMM COBPEMEHHOMU
Hay4yHOW KapTHHBI MUpPA, B Pa3BUTHUM COBPEMEHHOW TEXHUKUM M TEXHOJOTUH, B NPAKTUYECKOU
JeSITeTbHOCTH JIFO/ICH, IEJIOCTHOCTD U €IMHCTBO (PM3UIECKOM KApTHHBI MUPA;

YUYUTBIBATH TpPaHULBl THNPUMCHCHHUA U3YUYCHHBIX (bHSI/I‘ICCKHX MOHCHCﬁZ TOYCUHBIN
BHGKTpI/I‘-IeCKI/If/'I 3apsan, J1y4d CBCTa, TOYCYHBIN UCTOYHHK CBCTa, sAACpHasA MOJCJIb aTOMAa, HYKJIOHHAs
MOJCJIb aTOMHOTI'O dA[ipa IIpu pCIICHUA (1)I/ISI/I‘ICCKI/IX 3ajJa4,

pacrio3HaBaTh (hu3HYecKHe sBICHHUSA (TMPOLECCH) W OOBACHATH MX Ha OCHOBE 3aKOHOB
JIEKTPOJMHAMUKN M KBAHTOBOM (DM3MKHU: 3JIEKTPUUECKass MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHAYECKOE, MarHUTHOE JEWCTBUS TOKA, B3aMMOACWCTBHE MArHUTOB, AJIEKTPOMArHUTHAsS
UHAYKIUS, JeHCTBME MAarHuTHOIO MOJS Ha MPOBOJHMK C TOKOM M JBWXKYILUICS 3apsf,
AJIEKTPOMAarHUTHbIE KOJIEOAHUs U BOJIHBI, MIPSIMOJIMHENHOE pacnpoCTpaHEHUE CBETA, OTpaKEHUE,
npejgoMiieHue, uHTepdepeHuus, Iudpakuus W TMOISIpU3aLUsl  CBETa, JUCIEpPCHs CBeTa,
dbotosnexkrpuuecknii 3pdext (pororddexr), cBeTOBOE AaBICHUE, BOZHUKHOBEHUE JIMHEWUYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAsI U UCKYCCTBEHHAs PaJUOAKTUBHOCTD;

ONMCHIBATh HU3YYEHHBbIE CBOWCTBA BeELIECTBAa (DJEKTPUUECKHE, MArHUTHbBIE, ONTHYECKHE,
JIEKTPUUYECKYIO MPOBOAMMOCTb PA3IMYHBIX CPEI) M DJIEKTPOMAarHUTHBIEC SIBIEHUS (TPOLIECCHI),
UCHONIB3YSl (U3NYECKUE BEJIMYUHBL: JJIEKTPUYECKUH 3apsil, CHJIa TOKa, JJIEKTPUYECKOe
HaIpsDKEHUE, DJIEKTPUYECKOE CONMPOTHUBIIEHUE, Pa3HOCTh NMOTEHLIUAJIOB, MIEKTPOABIDKYILAs CHIa,
paboTa TOKa, MHIYKIMS MarHuTHOrO Nojs, cuia Ammepa, cuia JlopeHna, MHAYKTHBHOCTb
KaTyIIK{, SHEPIus 3JEKTPUYECKOr0 M MArHUTHOIO IMOJIeH, Mepuoj M 4YacToTa KoieOaHui B
KoJ1e0aTeNbHOM KOHTYpE, 3apsii U CHUjla TOKa B IPOLECCE TapMOHUYECKUX 3JIEKTPOMArHUTHBIX
KosnebaHui, (OKyCHOE pACCTOSHHUE M ONTHYECKas Cuja JIMH3bl, MPU OMNMCAHUHM INPABUIBHO
TPakTOBaThb (PU3UYECKUM CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAYeHHs] U EIUHUIIbI,
yKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMUMHY C APYTUMH BETMYUHAMU;

ONKCHIBaTh HM3YYEHHBIE KBAaHTOBBIE SBJIEHHMS M TPOLIECCHI, HCIONB3Yyd (hU3NUEcKHe
BEJIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETa, SHEPTUs U
UMIynbc (GOTOHA, MEPUOJ TMOoJIypacrlajga, SHEPIus CBSI3HM ATOMHBIX S7A€p, NpPU OMHMCAHUH
MPaBWJIbHO TPAKTOBATh (PU3MYECKUI CMBICT HCIOJIB3YEMbIX BEIMYMH, WX OOO3HAUECHUS H
€MHUIIBI, YKa3blBaTh ()OPMYJIbI, CBS3BIBAIOIIME JaHHYIO (DU3MYECKYIO BEIUYMHY C JPYTHMMHU
BEJIMYMHAMH, BBIYUCIISTH 3HaU€HUE (PU3NYECKON BETUUHHBI;

AHAJIN3UPOBATH (I)I/I3I/I‘-ICCI(I/IC mponeccol M ABJICHHA, UCIIOJIB3Y:A (I)I/I3I/I‘{6CKI/IC 3aKOHbI H
IIPUHIUIIBI: 3aKOH OMa, 3aKOHBI IMOCJICAOBATCIBHOIO W  MapauICJIBHOTO  COCAWHCHHA
IIPpOBOAHUKOB, 3aKOH I[xcoyn;l-ﬂeHua, 3aKOH QJICKTpoMar HUTHOM HUHAYKIUU, 3aKOH



MPSIMOJMHEHHOTO PAaCIpPOCTPAHEHHUsI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPETOMIICHHUS
CBeTa, ypaBHeHHE DiHITeHHA 111 PoTordPekTa, 3aKOH COXpaHECHHsI SHEPTHH, 3aKOH COXPaHCHUS
UMITYJIbCA, 3aKOH COXPAHEHUS SJEKTPHUECKOTO 3apsijia, 3aKOH COXpPaHEHHUs MacCOBOTO YHCIA,
noctynarel bopa, 3aKkoH pagMOaKTUBHOTO pacmajga, Wpd O3TOM pPa3udaTh CJIOBECHYIO
(OpMYyIIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKCHHE M YCIOBUS (TpaHMIIBI, OOJACTH)
MPUMEHUMOCTH;

ONpeIENATh HAMPABIEHNUE BEKTOPA MHIYKIIMA MATHUTHOTO T0JIsI IPOBOJHUKA C TOKOM, CHJIbI
Awmmnepa u cuisl JlopeHna;

CTPOUTDH U OIHCHIBATh U300paXKEHUE, CO3]aBaEMOE IIJIOCKUM 3€pPKaIoM, TOHKOM JTMH30M;

BBIMOJHATh JKCIEPUMEHTBHI IO HCCIENOBAHUIO (DU3MUECKUX SBJICHMM W MPOLECCOB C
UCTOJB30BAHUEM  TPSAMBIX, W  KOCBEHHBIX HM3MEPEHHWil: Tmpu 3ToM  (HopMyaupoBaTh
npo6ieMy/3agady U runore3y y4eOHOro SKCIepUMEHTa, COOMpPaTh YCTAHOBKY M3 MPEAI0KEHHOTO
000pyI0BaHUs, IPOBOAUTH OIBIT ¥ (POPMYTUPOBATH BHIBOIBI;

OCYILECTBIIATh NMPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEJIIMYMH, IIPU 3TOM BbIOUPATh
ONTUMAJIbHBIN CIIOCO0 M3MEPEHHs M MCIIOJIb30BaTh M3BECTHBIE METO/bI OLEHKH MOTPELIHOCTEH
U3MEPECHU;

UCCIIeI0BaTh 3aBUCUMOCTH (PM3MUECKUX BEJIUYMH C UCIOJIb30BAHUEM IPSMBIX W3MEPEHUI:
IIpU 3TOM KOHCTPYMPOBATh YCTAaHOBKY, (PUKCHUPOBATh pE3YJbTAaThl NOJYYEHHOW 3aBUCHMOCTH
¢u3nyeckux BEIMYMH B BUAE TaOuul W rpaduKoB, [elaTh BBIBOJBI 10 pe3yJIbTaTaM
HCCIIEA0BAHUS;

coOnrofarh mpaBuia Oe€30MacHOro Tpyda MNpH TMPOBEACHUU HCCIENOBAaHUI B paMKax
Y4eOHOTO OSKCIIEPUMEHTa, y4eOHO-HMCCIIEOBATENIbCKONM W TPOEKTHOM  JESTEIBbHOCTH  C
HCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JIa0OpaTOPHOTO 000PYAOBAHHUS;

pelaTh pacueTHBIE 3a/1a4H C SIBHO 33JaHHON (PM3HMUECKON MOJIENBIO, UCTIONB3YS (PU3NIECKHE
3aKOHbl W TPUHIMIIBI, HA OCHOBE aHalM3a YCJOBUS 3aJaud BBIOMpATh (U3UUECKYIO MOJEIb,
BBIJICNATh (PU3MUECKUE BEIWYMHBI U (HOPMYJIbl, HEOOXOAWMBIC UIsI €€ PEHICHUs, MPOBOIUTH
pacyeThl U OLIEHUBATh PEAIbHOCTh MOYyYE€HHOI'O 3HaUeHUs! (PU3MUECKON BETUMYUHBI;

peuatbh KayeCTBEHHBIE 3aJayd: BBICTPAMBaTh JIOTUYECKHM HEMPOTUBOPEUYMBYIO IIETIOYKY
paccyXJeHHil C UCIOJIb30BAaHUEM HM3YyUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEM U (DU3HUECKUX
SIBIICHHI,

UCIOJIb30BaTh MPH PELICHUH Y4eOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU
JUI TIOMCKA, CTPYKTYPUPOBaHUS, WHTEpPHpETallMd M TNPEACTaBICHUs Y4eOHOH M HaydHO-
MOMYJISIPHON MH(pOpPMAINH, TOTYYEHHON U3 Pa3INYHbIX HCTOYHUKOB, KpUTHUECKH aHAJIU3UPOBAThH
noJry4aeMyro MH(opMaIuio;

OOBICHSITH MMPUHIUIIBI I[Gf/iCTBHSI MalIuH, HpI/I60pOB N TEXHUYCCKUX yCTpOI\/JICTB, pasinviaTtb
YCJIIOBHUS UX 0e30I1aCHOTO UCITOIb30BaHUS B HOBCCHHGBHOﬁ KHN3HU,

IPUBOJIUTH MPUMEPHI BKJIAJa POCCUMCKHX W 3apyOE€KHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE
HayKH{, B 00BSCHEHHE IPOLIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHUE 3HAHUS 10 (PU3HKE B MOBCEAHEBHON JKU3HU JIJIs1 00€CTIeUeHUs
0€30MacHOCTH MpH OOpaleHNH ¢ MpUOopaMM U TEXHUYECKUMHU YCTPOMCTBaMH, JIJIsl COXpaHEHHUs
3JI0POBbsSI U COOJIIOJICHHUS HOPM KOJIOTHYECKOT0 MOBEIEHUS B OKPYXKAIOLIEH cpere;

paboTaTh B TPYIIE C BBHIMOJIHEHUEM PA3IUYHBIX COLMATBHBIX POJIeH, TUTAHUPOBATh PaboOTy
IpyNNbl, palMOHAIBHO paclpeiensiTh O00sI3aHHOCTM M  IUIAHUPOBATh  JIEATEIbHOCTh B
HECTaH/JAPTHBIX CHUTYaIMSAX, OLIEHWBATh BKJIAJ KaXKIOTO W3 YYAaCTHUKOB TPYIIBI B pEIICHHE
paccMaTpuBaeMoi TPOOIEMBI.



|1l. CONEP)KAHHE PAEQYEH ITPOTPAMMOBI.

(102uaca)

11 kjaace

102 gyaca, 3 yaca B HeIeII0

Paznen 1. DiekTpoauHamuka (22 yaca)
MarnuTHoe noJjie. JJIeKTPOMAarHUTHASI MHAYKITUS.

TlocTostHHBIE MAarHUTHL. B3anMo1eicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE MOJIE.
Bekrop MaruutHOM nHAYKUMU. [IpUHIMD Cyniepno3uliMi MarHUTHBIX 10Jei. JINHUM MarHuTHON
nHAyKIMU. KapTuHa nTuHui MarHUTHOM MHIYKLIMH TIOJISI IOCTOSIHHBIX MarHUTOB.

MarnuTtHoe mose mpoBOAHMKA ¢ TOKOM. KapTuHa TUHUN HHIYKIIUU MAarHUTHOTO TOJIS
JUTMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOTO ITPOBOIHUKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumoaeiicTBre MPOBOIHUKOB C TOKOM.

Cwita Amriepa, ee MOJlyJIb M HalpaBJICHHE.

Cuna JlopeHua, ee Monynb U HanpasiieHUE. [[BrkeHNe 3apsyKEHHOW YacTULIBI B
OJIHOPOJIHOM MarHuTHoM nosie. Pabora cuiel Jlopenna.

SIBneHue SHGKTpOMaFHHTHOﬁ HHAYKIHU. ITotok BCKTOpa MarHuTHOM HHAYKIWH.
9J'IeKTpOI[BI/I)KYH_Ia$I CHJia MHAYKIIUH. 3akoH BHCKTPOMaFHHTHOﬁ HHAYKIIUN (Dapaﬂeﬂ.

BuxpeBoe anexkTpuyeckoe mose. NeKTPOABIKYIIAs Crjla UHIYKIIUU B IPOBOJIHUKE,
JBIKYILEMCS IIOCTYIIATEIbHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuno JleHna.

NHayKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOABUIKYILAS CHJIa CAMOMHTYKIUH.
3H€pFI/I$[ MAarauMTHOTO IMOJIA KaTyHIKU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue YCTpOﬁCTBa " MPAKTUYICCKOC IMMPUMCECHCHUC: TIOCTOAHHBIC MAaI'HUTHI,
QJICKTPOMArHMThI, SJICKTPOABUI'ATCIIb, YCKOPUTCIIN SJICMCHTAPHBIX YaCTUI, MTHAYKIIMOHHAA IICYb.

JeMoHcTpanuu.

OmnbIT DpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM I1OJIEM.
JIMHUM UHIYKIIMY MAarHUTHOTO MOJIS.
B3aumoneiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.
SIBeHME NEKTPOMArHUTHOM MHIYKIIMH.

ITpaBuio Jlenna.



3aBHCUMOCTh BHGKTPO,HBI/I)KYH_[eﬁ CWJIbI MHAYKIIUHU OT CKOPOCTU U3MCHCHHUA MAarHuTHOT'O
IIOTOKa.

SIBiieHME CAMOMHIYKIIU Y.

Y4eHUYeCKUi IKCIIEPUMEHT, JIabopaTOpHbIEe PaOOTHI.

N3ydyeHne MarHuTHOrO NOJIsl KATYIIKH C TOKOM.

HccenenoBanue 1elcTBUS NOCTOSSHHOTO MAarHUTa Ha PAMKY C TOKOM.

HccenenoBanue siBJICHUS JIEKTPOMArHUTHON UHAYKIUH.

Jlemoncmpayuu.
. B3anMoeiicTBre TPOBOTHUKOB C TOKOM.
) OnbIT DpcTena.
. JleficTBe MarHUTHOTO TIOJISI HA POBOJIHUK C TOKOM.

MaruutHoe 1moJie NPSIMOro TOKa KaTyIIKA C TOKOM.
OTKJIOHEHHE 3IEKTPOHHOIO ITy4YKa B MATHUTHOM TIOJIE.
DIIeKTpOMarHuTHasE MHYKITHUS.

MarsuTHOE ojie TOKa CMEIICHHUS.

Jlabopamopuwsie pabomul.

L4 Ha6JIIOIlCHI/Ie I CTBUS MarHUTHOTO I10JI Ha TOK
o I/I3yquI/Ie SABJICHUA SHCKTpOMaFHHTHOﬁ HHAYKIHH.

Paznen 2. Koebanust u BoJiHbI (46 yacoB)

Tema 1. Mexanu4eckue ¥ 3JIEKTPOMATHUTHBIE KOJIEOAHUS.

Konebarenbnast cuctema. CBoOoaHble MeXaHMUYeCKHe KoieOanus. [apMoHHYECKue
konebanusa. Ilepmon, wacrora, ammuutyaa U (aza kosnebaHui. I[IpyKUHHBIM MasTHUK.
MatemaTtuueckuii MassTHUK. Y paBHEHUE TapMOHMYECKUX Kosiebanuil. [IpeBpaiienue snepruu npu
rapMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii  kKoHTYp. CBOOOIHBIE DJJIEKTPOMAarHUTHBIE KoOJIEOAHUS B HJICATILHOM
KOJIeOATeIbHOM  KOHTYpe. AHAJIOTUS MEXKIYy MEXaHMYECKUMU U DJIEKTPOMAarHUTHBIMHU
konebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B HJICATHHOM KoJeOaTelbHOM
KOHTYpE.

[IpencraBiaenne o 3aTyxaroImuxX KosieOaHMUAX. BBIHYXIeHHbIE MeXaHWYecKHe KoJieOaHus.
Pe3onanc. BeiHyX1eHHBIE 2JIEKTPOMAarHuTHbIE KOJIeOaHusl.

[lepemennbiii Tok. CHHYCOMAANbHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTMTYIHOE U IEUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HAMPSIHKEHUS.

Tpancopmarop. IlpousBojacTBo, mepenaya U NOTpPeOICHUE HIIEKTPUUYECKONW HSHEPIHH.
DKOJIOTHYECKHE PUCKH TpU TPOU3BOJCTBE INEKTpodHepruu. KynpTypa uUCHOIB30BaHUs
AJIEKTPO3HEPTHHU B ITOBCETHEBHOM JKU3HH.

TexHu4eckne yCcTpoNCTBa M MPAaKTUYECKOE IPUMEHEHHNE: SJIEKTPUUECKHUI 3BOHOK, TEHEPATOP
IIEPEMEHHOTI0 TOKA, JIMHUM DJIEKTpOIepeaay.

JeMmoHcTpanmu.

HccnenoBanue mapameTpoB KosieOaTeNbHON cHCTEMBbI (MIPYXUHHBIA WM MaTeMaTHYECKHM
MAasiTHUK).

HabGnronenue 3aryxarmomnmx Kojie0aHui.



HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOAHUIA.
Hab6nronenue pezonanca.
CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcmumnorpaMMbl — (3aBUCMMOCTH  CWJIBL  TOKa M HANpsOKeHHsT OT BPEMEHH) s
ANEKTPOMATrHUTHBIX KOJICOAHHM.

Pe3onaHc mpu mocieoBaTeIbHOM COCAMHEHUW PE3UCTOpA, KATYIIKH HHIYKTUBHOCTH W
KOHJICHCATOPA.

Monenb TUHUY 3IIEKTpoIiepe1adH.
Y4eHUYECKUN IKCIIEPUMEHT, JJaOOpaTOpHbIE pabOThI

HccnenoBanue 3aBUCUMOCTH MEPHO/Ia MaJIbIX KoJeOaHH Ipy3a HA HUTU OT JUIMHBI HUTH U
Macchl Ipysa.

HccnenoBanue INEPpEMCHHOTIO TOKa B HOCHIM W3 TOCICAOBATCIILHO COCAWHCHHBIX
KOHACHCATOopa, KaTYIIKHU U PpE3UCTOpA.

Tema 2. Mexanudeckue u JICKTPOMAIrHUTHLIC BOJIHBI.

MexaHuuyeckue BOJIHBI, ycIoBHs pacripoctpanenus. [lepuon. CkopocTh paclipoCTpaHEeHUs U
muirHa BostHbL. [lonepeunsie u npoaoibHble BoMHBL. HTepdepenius u nudpakiuns MeXaHuueCcKux
BOJIH.

3Byk. CkopocTs 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJIHBI. YCJIOBMSI M3JIY4EHMsI 3JIEKTPOMAarHUTHBIX BOJH. B3aumHuas
opuenTanus BekTopos E, B, v B anekTpomarautHOM BoiHe. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH:
OTpaXEHHWEe,  TpeloMiieHHe,  mojspusanus, audpakmous, uHTepdepeHmus. CKopocTbh
3JIEKTPOMArHUTHBIX BOJIH.

[Ikana 5JEKTPOMAarHUTHBIX BOJH. [IpUMEHEHHE SJEKTPOMArHUTHBIX BOJH B TEXHUKE M
OBITY.

IIpuHIMIIBI paInOCBA3H U TeJeBUICHU. Pagnonokanusi.
DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
YABTPa3BYKOBasi JUAarHOCTMKAa B TEXHUKE M MEAULMHE, pajaap, PaauoONpUEMHHK, TEJIEBH30D,
aHnTeHHa, Tenedon, CBU-neus.

JeMoHcTpanmy.

OO0pa3oBaHue U paclpoOCTPaHEHHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.
Kounebmonieecs Te0 Kak HCTOYHUK 3BYKA.

HaOGnroneHnue oTpaxkeHus U MpeJoMIIeHNUs MEXaHMUECKUX BOJIH.
Habmonienue nnrepdepeHny u AMPpakiiui MeXaHM4eCKUX BOJIH.
3BYKOBOH pE30HAHC.

HabGmronenne CcBS3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIMTYAOW W YacTOTOM
KOJIcOaHUM.

HccnenoBanue  CBOMCTB ~ JIEKTPOMAarHUTHBIX ~ BOJIH:  OTPaKEHHME,  IIPEJIOMIICHUE,
nosispu3anus, Audpakuuys, HTephepeHIus.

Jlemoncmpayuu

. MaruutHoe B3auMOJIENCTBUE TOKOB.



° OTKIOHEHNE QJICKTPOHHOTO ITy4YKa MAarHuTHBIM I10JICM.

. MarnuTtHas 3anuch 3ByKa.

. 3aBucumocts OJIC MHAYKIMM OT CKOPOCTU HW3MEHEHHS MAarHUTHOIO
MOTOKA.

. CBOOOTHBIC EKTPOMATrHUTHBIC KOJICOaHUS.

. OcuusuiorpaMma NepeMeHHOI 0 TOKa.

. ['enepaTop nepeMeHHOro TOKa.

. N3nydyeHue v mpueM 3JeKTPOMAarHUTHBIX BOJIH.

. OTtpakeHue U NpeIOMIIEHUE AIEKTPOMarHUTHBIX BOJIH.

Jlabopamopuvie pabomol
o OnpezencHue yCKOPEHUs: CBOOOIHOTO MMaICHHS ITPU MTOMOIIU MasTHUKA.
Onruka (16 yacoB)
['eomerpuueckas ontuka. [IpsMonnHeiHOE pacpoCTpaHEHUE CBETA B OJIHOPOIHOM cpejie.

Hy‘l cBera. ToUeuHbI UCTOYHUK CBETA.

OtpaxkeHue cBeta. 3aKOHbI OTpaykeHus cBeta. [locTpoeHue n3o0pakeHuil B IIIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOTIOTHBIN MTOKA3aTelb MPEIOMIICHHUS.
[TomHoe BHYTpeHHee oTpakeHue. [IpenenbHblid yroi MoJIHOTO BHYTPEHHETO OTPaXKCHUS.

Hucnepcus cseta. CioxxHbIl cocTaB O6enoro ceera. LIBer.

Coluparomue n pacceuBaronye JuH3bl. ToHKas mH3a. POKYCHOE pacCcTOsSHUE U
OIITUYECKasl cuijia TOHKOM JinH3bl. [TocTpoeHne nzo0pakeHuii B COOMPAIOIMX U pacCeUBarOIIUX
nuH3ax. PopMyia TOHKOW JIMH3BL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

Hpez[em,l IIPpUMCHUMOCTH FCOMeTpH‘IeCKOﬁ OIITHKH.

Bonnosas ontuka. Untepdepennus ceera. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS
HaOII0/IeHNsI MAKCHUMYMOB U MUHUMYMOB B UHTEP(EPEHIITMOHHON KapTUHE OT ABYX CHH(a3HBIX
KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus csera. Judppakunonnas pemierka. Y ciaoBue HaOI0I€HHs INIABHBIX MAKCHMYMOB
IIpY NMaJJ€HUY MOHOXPOMAaTHYECKOr0 CBETa Ha TU(PAKLMOHHYIO PEILIETKY.

Honﬂpmaun;{ CBCTa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: OUKH, JyTa, oToanmnapar,
MIPOCKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOT, BOJJOKOHHAS ONTHKA, TU(PPAKIIMOHHAS PEIIETKA,
MOJISIPOU .

JeMoHcTpanmy.

[TpstmonuHENHOE pacpoCTpaHEHNE, OTPaKEHUE U MPEoMIIEHHE cBeTa. ONTHYECKHE
prOOPEI.

ITonmHoe BHyTpeHHEE OTpaxeHnue. Moens CBETOBOAA.
UccnenoBanue CBOMCTB N300payKeHHM B JIMH3aX.
Mopnenu MUKpOCKOIIa, TEIECKOTIA.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

Habmonenue nucnepcun cBeta.

[Tomydyenue cekTpa ¢ MOMOIIBIO PU3MBL.



[Tomyuenue ciekTpa ¢ MOMOIIBIO MU (PPAKIIMOHHON PEHIETKH.
HaOnronenue nonspusanuu cBeTa.

Y4eHn4ecKkuil HKCIIEpUMEHT, TabopaTOpHbIE pabOThHI
W3mepenue nokasaress IpeJoMICHUs CTEKIIA.
HccnenoBanue CBOWCTB N300paKCHUH B JIMH3AX.

HabGnronenue aucnepcun cBera.

Jlemoncmpayuu
. Wutepdepennus ceeta.
. Hudpakmus ceera.
. [TosryueHue cekTpa ¢ MOMOILBIO IPU3MBI.
. [Tony4eHue criekTpa ¢ HIOMOLIBIO AU(PAKIIMOHHON PEILIETKH.
. ITonspuszanus ceera.
. [TpsimonuHEHOE pacIpOCTPaHEHNE, OTPAKEHUE U NIPEIIOMIICHHUE CBETA.
. OnTuueckue npudops
. [Toryuenue n300pakeHUs JTMH3OM.

Jlabopamopuvie pabomul

. N3mepenne mokazarens mpeioMJICHUs CTEKJIA.

. W3mepeHne AMUHBI CBETOBOM BOJHBI C TMOMOIIBIO JU(PpaKIHOHHON
PEIIEeTKHY.

. Onpenenenne ONTHYECKOM CUITBI U (POKYCHOTO PACCTOSIHUS cOOMparomeit
JIUH3BI

Paznen 3. OcHOBBI clleHAILHOI TEOPUH OTHOCUTEJIBLHOCTH. (3 Yaca)

o ['paHuLIBI IPUMEHUMOCTH KJIIACCUYECKOW MEXaHUKU. [locTynarsl cienuansHON TEOpUn
OTHOCUTEJIBHOCTH: UHBAPUAHTHOCTb MOAYJISI CKOPOCTH CBETA B BAKyyM€, IIPUHLIUIIL
OTHOCHUTEJIFHOCTHA DHWHIIITEHHA.

e OTHOCHUTENBHOCTh OAHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHU U COKPAIICHHUE JAJINHBI.
e DHeprus ¥ UMILYJIbC PENATUBUCTCKON YaCTHUIIBI.

e (CBsa3b MacChl € 3HepFHeI>'I 1 UMITYJIbCOM peH}ITI/IBI/ICTCKOﬁ YacCTHUIIbI. 9Hepr1/1§1 ITOKO.

Paznen 4. KpanroBasi ¢pusmnka (22 yaca)

Tema 1. DiieMeHTHI KBAHTOBOH ONTHKH

®oronsl. Dopmyna [Inanka cBs3u sHEepruu GOTOHA C €r0 YaCTOTOW. DHEPTHUs U UMITYIIbC
dbotoHa.

OTkperTre u uccnenosanue Gorospgexra. Onpitel A.I'. CTonerosa. 3akoHb! poTodddexra.
VYpaBuenue Diinmreitna i poroaddexra. "Kpacnas rpanuna” pororddexra.

Hasnenue ceera. OnbiTel [1.H. JIeGenena.
XUMHYECKOe IeUCTBUE CBETA.

TexHuuyeckue ycTpoicTBa U MPaKTUYECKOe TPUMEHEeHHeE: (OTOINEMEHT, GOTOAATUHK,
COJIHEYHas Oatapes, CBETOAUOI.



JeMoHCcTpanuu.

®doTo3(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akOHOB BHEIIHEro gporodddekra.
CBeToauoI.

Conneunas Oarapest.

Tema 2. CTpoeHnue aToma.

Moguenb aroma Tomcona. OnbiTel Pe3epdopa o paccesauro -uactuil. [InanerapHas
Mmozenb atoma. [locrynatsl bopa. Mznydenue u normnomenue GOTOHOB MPH MEPEX0Ie aTOMA C
OJITHOTO YPOBHS SHEPruu Ha Apyroi. Buasl cnextpoB. CriekTp ypoBHEN SHEPrUu aToMa BOJIOPO/a.

BousiHoBsIe cBoOMcTBa yacTull. Bosubl ne bpoins. KoprycKyisspHO-BOJIHOBOM yaiu3M.
CHOHTaHHOE U BBIHYKJIECHHOE U3JIyYEHUE.

TexHuYecKre yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHUE: CIIEKTPATIbHbBIN aHaIN3
(criekTpocKom), J1a3ep, KBAHTOBBIM KOMITBIOTED.

JemMoHncTpanuu.

Monuens onbita Pesepdopra.

OrnpezeneHne JIMHBI BOJIHBI Jlazepa.

HabGmronenue nuHeRvaThIX CIEKTPOB U3IyUCHUS.
Jlazep.

Y4eHHUECKUN YKCIIEPUMEHT, JIA0OpaTOPHBIC PAOOTEHI.
Habmroienue nuHeRvyaToro cexkTpa.

Tema 3. ATomHOe 1pO.

3KCH€pI/IM€HTI>I, AOKa3bIBAIOMIUEC CIIOKHOCTb CTPOCHUSA A1apa. OTKpBITI/Ie PaaAnOaKTUBHOCTH.
OnbIThI Pe3ep(1)opﬂa Mo OIPCACIICHUIO COCTAaBa PAAHNOAKTUBHOI'O U3JTYUCHUS. CsoiicTBa anb(ba-,
6eTa-, ramMmma-usJIydCcHus. Bausaue PAAOAKTUBHOCTH HA KMBBIC OPraHU3MBI.

OTkpbITHE IPOTOHA U HeWTpoHa. HykionHas mozens sipa ['elizen6epra-Banenko. 3apsin
sapa. MaccoBoe uncio saapa. U30Tomsl.

Anbda-pacnaa. DIeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznydenue. 3aKoH
PaAMoaKTUBHOIO pacraja.

OHeprus cBS3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES A1Ep.

Anepnslii peaxtop. Tepmosaepusiii cuates. [Ipo0neMbl 1 TEPCHIEKTUBBI SIEPHON
JHEPreTUKU. JKOJIOTMUECKUE aCTIEKThI IEPHON SJHEPTETUKH.

OneMeHTapHble yacTullbl. OTKPBITHE TO3UTPOHA.
MeTto/1bI HAONIOICHUS U PETUCTPAIUU dJIEMEHTAPHBIX YaCTHII.
dyHIaMEHTAIbHBIC B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoit KapTUHBI MUPA.

TexHuueckue ycTpoucTBa U MPAKTUYECKOEe IPUMEHEHHE: TO3UMETp, Kamepa BuiibcoHa,
SJICPHBINA peakTop, aToMHasi bomoa.

JeMmoHcTpanmu.
CueTyuK HOHU3UPYIOLIUX YACTHUII.

YyeHnueckuil SKCIIepUMEHT, J1abopaTOpHbIe PabOTHI



HccnenoBanue TpeKoB YacTHI (TI0 TOTOBBIM (oTorpadusm).
Jlabopamoprvie pabomoi
. HabnioneHue CIIIONIHOTO U JIMHEHYaTOro CIIEKTPOB.

Pa3pen 5. DjieMeHTHI ACTPOHOMUM U acTpodu3uku. (6 4acos)

Oranbl pazBuTHs acTpoHoMUU. [IpukiagHoe U MUPOBO33PEHYECKOE 3HAYCHUE ACTPOHOMUMU.
Bun 3Be3nnoro He6a. Co3Bes3ausi, spKue 3Be3/1bl, JIaHEThI, X BUAUMOE JABHKEHUE.
Conneynas cucrtema.

Counnie. ConHeyHas akTUBHOCTh. Mctounuk sHeprun CosHua u 3B€31. 3BE3/Ibl, UX
OCHOBHBIE XapaKTEepUCTUKU. JlnarpamMmma "crieKTpaibHbIi K1acc - CBETUMOCTh'". 3BE€3/IbI IJIaBHOM
IIOCJICAOBATEIILHOCTH. 3aBUCUMOCTD '"Macca - CBETUMOCTE" JIJIg 3Be3]] ITIABHOM
MocJeI0BaTeIbHOCTH. BHyTpeHHee cTpoeHue 3Be31. COBpeMEHHBIE MPECTABICHUS O
MPOUCXOKACHUH U 3BoJIoMK COJIHIIA U 3BE3/1. DTallbl )KU3HU 3BE3/.

Muneunsiii [1yTs - Hama [Nanaktuka. [onoxenue u auxenue Connna B ['anakruke. Tunsl
rajgakTuk. PaguoranakTuku u kBazapbl. YUepHbIE ObIPHI B SIAPAX FaJaKTHK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa00:ma. Pas0eranue ranaktuk. Teopust
Bonpmioro B3peiBa. PennkroBoe usnyyeHue.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.
Hepemennsie npo06iaeMbl aCTpOHOMHUH.
VYyeHuueckne HaOIIOICHHSL.

HaburoneHns HEeBOOPYKEHHBIM IJ1a30M C MCIIO0JIb30BAaHUEM KOMITBIOTEPHBIX MPUIIOKEHHUM
JUIS OIIPEJICIICHNUS [T0JIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbBIE CO3BE3/IHS
CeBepHOro nosymapus 1 sipkue 3B€3/bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [TyTu.

e Paccrosuue no Jlynsl, Connina u Ommkaimmx 3Be3s. KocMuueckue uccienoBaHus, UX
Hay4YHO€ U 3KOHOMMueckoe 3HaudeHue. [Ipupona ConHia u 3Be3]l, UCTOUHUKU SHEPTHUU.
dusnueckne XxapakTepucTuku 3Be3/1. COBpEeMEHHbBIE TIPEICTABICHUS O TTPOUCXOXKICHUH U
spomonun ConHna u 3Be3d. Hama INanaktuka m Mecto CONMHEUHOM CHCTEMBI B HEH.
Hpyrue ranaktuku. [Ipencrasienne o pacmmpennn BeeneHHON.

o OO0o0maromniee MoBTOpeHue. (pe3epB CBOOOTHOTO y4eOHOTO BpeMEeHH) — 3 Jaca

Ponb ¢pusmku 1 acTpOHOMUU B SKOHOMUYECKOU, TEXHOJIOTUUYECKON, COITMAIbHON 1
THUYECKON cdepax NesITeIbHOCTH YeJI0BEKa, POJib U MECTO (PM3UKU U aCTPOHOMUH B
COBPEMEHHOM HayuyHOU KapTUHE MUPA, POJIb PU3NYECKON TEOpUHU B GOPMUPOBAHUU
MPEJCTaBICHUN 0 (HPU3NYECKON KapTUHE MUPA, MeCTO (PU3MUYECKON KapTUHBI MHpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHbBIX MPEACTABIECHUI O IPUPO/IE.

B xaxnprii pa3ien Kypca BKIIOYEH OCHOBHOW MaTepHall, TTyO00KOro ¥ MPOYHOTO YCBOCHUS
KOTOpOTO CleayeT NoOUBaThCs, HE 3arpyskas MaMsTh y4alllUuXcsi MHOKECTBOM YacTHBIX (PaKTOB.
Hekotopsie Bompockl pa3/ieioB ydamuecs A0KHBI paccMaTpuBaTh caMOCTOsATENbHO. HekoTopbie
Marepuaibl JalTCsS B BUAe Jieknuil. B ocHoBHOW matepman 11 kimacca BXOJAT: ydeHHE 00
3JEKTPOMArHUTHOM II0JI€, SIBIICHUE SJEKTPOMArHUTHOW MHIYKLIMH, KBAHTOBBIE CBOWMCTBAa CBETA,
KBAHTOBBIC IIOCTYJIAThI Bopa, 3aKOH B3aMMOCBA3HU MAaCChbl U SHCPTHUH. B ocHoBHOM MaTepHrall TAKKe
BXOJAT BaXKHEHIIME CIEACTBUSA U3 3aKOHOB U TEOPUI, UX MPAKTUUECKOE MPUMEHEHUE



B o0ydyenun oTpaxkeHa poJib B PA3BUTHUU (PU3UKA W TEXHUKHU CICIYIONIUX YYCHBIX:
I''T'anuness, W.Hptorona, J[.M.MenneneeBa, M.®Dapanes, II.Kynona, I'.Oma, 3.X.JleHua,
H.Makcemna, A.C.Ilonosa, A.Jinmreitna, A.I'.Croneroa, M.Ilnanka, 3.Peseptdopna, H.bopa,
N.B.Kypuarosa.

Ha mnoBeimienne 3¢ ¢GeKTUBHOCTH YCBOEHUS OCHOB (DM3MUECKON HAyKH HaIpaBiIEHO
WCIOJIb30BaHNE TPUHIIUIIA TeHEepaIn3alui y9eOHOTr0 Marepuaia — TaKOTO ero ordopa W TaKoi
METOJIMKH TMPENoJaBaHusi, MpU KOTOPBIX TJAaBHOE BHHUMAaHHE YJEICHO H3YYEHHIO OCHOBHBIX
(hakToB, MOHATHH, 3aKOHOB, TEOPHH.

3amaun (u3MUeckoro oOpa3oBaHMs PELIAIOTCA B IPOILECCEe OBIAACHMS IIKOJIbHUKAMU
TEOPETUYCCKUMH M TIPUKJIATHBIMUA 3HAHUSMU MIPH BBIMOJHCHUU JTAOOPATOPHBIX padOT U PEIICHUH
3ajad.

[Iporpamma mnpegycMmarpuBaeT ucrnojib3oBanue MexayHapoanoi cucremsl equnun (CH),
a B psAJIe CIy4yaeB U HEKOTOPBIX BHECUCTEMHBIX €AMHMII, JOMYCKAeMbIX K IPUMEHEHHUIO.

[Tpu npenosaBaHUy UCIIONB3YIOTCS:
: Knaccnoypounas cucrema
JlaGopaTopHble U MPAKTUYECKUE 3aHATHUS.
IIpuMeHeHrne MyJIbTUMEAUIHOTO MaTEpHAIA.
Penienne skcriepuMeHTaIbHBIX 3a1a4.



|\V. V4AEBHOQ — TEMATHYECKHH ITVIAH

PU3NKA 11
Ne | Haumenosarnue pazoena, memol. Konuuecmso uacos
Bceeo/U3 nux nabopamophuvix pabom/H3 nux
KOHMPONbHBIX padom
1 Dnekmpoounamuxa 221212
2 Konebanus u 6onmvi 46/5/5
3 OcHo8bl cneyuanbHol meopuu 3/0/0
OMHOCUMENbHOCT.
4 Ksanmosas ¢usuxa 22/0/2
5 Dnemenmst aCMpoHOMUU U 6/0/1
acmpoghuzuxu.
6 Ilosmopenue 3/0/0
Umoezo 102 / 7/ 10




KPUTEPUU OLUEHUBAHUS 110 ®U3UKE
OIIEHKA YCTHBIX OTBETOB YUAIIUXCS 11O ®U3UKE
Ounenka «5» craBUTCS B TOM Cllyyae, €CJIM YYallMHCS IIOKAa3bIBaeT BEPHOE IOHWMAaHHE
(bu3MYECKOl CYIIHOCTH pacCMaTPUBAEMBbIX SIBIICHUN U 3aKOHOMEPHOCTEMN, 3aKOHOB M TEOPHUIA, JaeT
TOYHOE OIpEJeICHUe W HUCTOJKOBAHUE OCHOBHBIX TIOHSATHI, 3aKOHOB, TEOPHid, a TakKke
MpaBWJIbHOE omnpezesieHne GU3NUeCKUX BETUYHH, UX €JUHHI] M CIOCOOOB U3MEPEHHUS; IPABUIBLHO
BBITOJIHSACT YEPTEXKU, CXEMbI U TPaQUKH; CTPOUT OTBET IO COOCTBEHHOMY ILIaHY, COMPOBOXKIAET
paccka3 HOBBIMU IPUMEpaMH, YMEET NMPUMEHUTHh 3HAHHS B HOBOM CHUTYyallMH MPHU BBHINOJIHEHUU
MPAKTUYECKUX 3aJaHUN; MOXET yCTaHOBUTH CBS3b MEXAY H3y4aeMbIM H paHee H3yYCHHBIM
MaTepuajoM Mo Kypcy (U3HMKH, a TakKe C MaTepHalioM, YCBOCHHBIM IPH HM3YyYEHUH JPYTHX
MPEIMETOB.
Ounenka «4»- eciu OTBET YUYCHHUKA yJIOBJIETBOPSIET OCHOBHBIM TPEOOBAHMIM K OTBETY Ha OLICHKY
«5», HO JmaH 0e3 HCIOJIb30BAaHMS COOCTBEHHOIO IUIaHA, HOBBIX MPHUMEPOB, 0€3 NPUMEHEHUs
3HAaHUWA B HOBOM CHUTyalud, 0€3 HCIONb30BaHMS CBs3ed C paHee H3YyUYEHHBIM MaTepHalioM H
MaTepHaioM, YCBOCHHBIM TPU U3YYCHHH IPYTUX MPEAMETOB; €CIIM YYaIIMKCs AOMYCTHII OAHY
ommOKy uiu He Oojee ABYX HEIOYETOB M MOXKET HUX HCIPABUTh CaMOCTOSTENBHO WU C
HEeOOJIBIION TTOMOIIBIO YUUTEIIS.
Onenka «3» cTaBUTCA, €CIAM YyYallWiicss NPaBUIBHO MOHUMAeT (PU3UYECKYI0 CYLITHOCTh
paccMaTpUBaeMbIX SIBICHUH M 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OTJENbHBIC MPOOeNbl B
YCBOGHHU BOIPOCOB Kypca (U3MKH, HE NPENATCTBYIOIINE JajbHEHIIeMy YCBOEHUIO
MPOrPaMMHOTO MaTepuaia; yMeeT MPUMEHSATh OJTYYCHHBIC 3HAHUS IPU PELIICHUU MPOCTHIX 3a/1a4
C HCIOJB30BaHUEM TOTOBBIX (OPMyJ, HO 3aTPYAHSETCA MPU PELICHUU 3a7ad, TPeOYIOIMX
peoOpa3oBaHus HEKOTOPBIX (OpMyN; TOMYCTHWII He Oojiee OAHOW TpyOOl OImMMOKH U JIBYX
HeZo4YETOB, He OoJiee OHOM rpyOoit 1 0HOI Herpy0oil ommOku, He OoJee ABYX-TPEX HETPYOBIX
omuOO0K, OHOM HerpyOoi omuOKK U TPEX HENOUYETOB; JOMYCTHII YETHIPE WM MSATh HEAOUYETOB.
OneHnka «2» CTaBUTCS, €CIIM YYalUiiCsS HE OBJIAJe]l OCHOBHBIMU 3HAHUSIMH M YMEHUSIMU B
COOTBETCTBHH C TPEOOBAaHUSMH NPOTPAMMBI M JOMYCTHJI OoJiblie OMHOOK W HEAOYETOB, YEM
HEO00XO0IUMO IS OLIEHKH <« 3.
Onenka «1» cTaBUTCS B TOM Cllydae, €CJIM YYCHHK HE MOKET OTBETUTh HM Ha OJUH U3
MIOCTaBJIEHHBIX BOIIPOCOB.
OIIEHKA MIMCBMEHHBIX KOHTPOJIBHBIX PABOT
Ounenka «5» ctaBuTCs 32 pabOTYy, BBIITOJHEHHYIO TOJTHOCTHIO 0€3 OIMOOK U HET0UETOB.
Onenka «4» craBUTCS 3a pabOTy, BBHIIOJHEHHYIO MOJTHOCTHIO, HO NPU HAJIMYUK B HEW He Oolee
OJTHOM HerpyOol OMOKHU M OJHOTO He04ETa, He Oosiee TPEX HEIOUETOB.
Ouenka «3» CTaBUTCA, €CJIM YYEHUK IMPABUIBHO BBIIOJHIII HE MeHee 2/3 Bced paboThl WiH
JonycTHI He OoJiee o JHOU rpy0oif omMOKK U IByX HEAO0YETOB, HE Oosiee 01HOM TpyOoil U OaHOM
HerpyOoil ommOku, He Oosiee TpEX HErpyoObIX OLIMOOK, OAHOM Herpyboil omuOKuM u TpEX
HEJI0YETOB, ITPU HAIMYUU YETHIPEX-TIATH HETOUYETOB.
OueHka «2» CTaBUTCS, €CITH YUCIIO OINOOK U HEJOUYETOB MPEBBICHIIO HOPMY JUTSI OLIEHKH «3% WIIN
MPaBHJIbHO BBIMOJIHEHO MeHee 2/3 Bcelt paOoThI.
Ouenka «1» cTaBUTCS, €CITM YICHUK COBCEM HE BBITIOIHUI HU OJTHOTO 33/IaHUsI.
OLIEHKA MNPAKTUYECKHUX PABOT
Ounenka «5» craBUTCS, €C/IM YYalllUHCS BBIIOJHSAET paboTy B MOJHOM O0bEME C COOJIIO/IEHUEM
HEOO0XOAMMON TOCIEeI0BAaTEIbHOCTH TPOBEICHHUS ONBITOB M H3MEPEHUH; CaMOCTOSATENbHO U
panroHaTFHO MOHTHPYET HEOOXOaMMOe OOOpYIOBaHHE; BCE ONBITHI MPOBOJHWT B YCIOBUSX M
pexnMax, 00ecrevMBAIOIIUX TMOJNIyYeHUE MPABUIBHBIX PE3YyJIbTaTOB W BHIBOJIOB; COOIIOTAET
TpeOOBaHMUS TPABWJI TEXHUKU O€30TMaCHOCTH; MPABHIFHO W aKKypaTHO BBITIONHSIET BCE 3aIHCH,
TaOIUIIbI, PUCYHKH, YEPTEKU, TPADUKH; IPABUIIHHO BBIMOIHIET aHAIHU3 MOTPEITHOCTEH.
Ouenka «4» CTaBUTCS, €CITU BBHITIOJTHEHBI TPEOOBAHUS K OLIEHKE «5», HO OBIJIO JOMYIICHO IBA-TPH
Henou€Ta, He Oosiee 0/IHOM HerpyOOi OMMOKU M OJHOTO HEJoUETa.
Ouenka «3» CTaBUTCS, €CJIM padOTa BBHITIOTHEHA HE MOTHOCTHIO, HO 00HEM BBITIOJTHEHHON YacTh
TaKOB, YTO MO3BOJISET MOJYYUTh MTPABUIIBHBIN PE3yNbTaT U BBIBOM; €CIIH B XOJ€ MPOBEICHUS
OTIBITA U U3MEPEHHUsI OBUTH JTOTYIIEHBI OITHOKH.
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Ounenka «2» ctaBUTCA, €clii paboTa BHIMOJIHEHA HE TIOJTHOCTHIO, M 00BEM BBIIIOJHEHHOM YacTH
paboThI HE TIO3BOJISIET ClIeaTh MPABUIILHBIX BHIBOJOB; €CIIH OMBITHI, U3MEPEHUS, BHIYUCICHUS,
HaGHIO,Z[GHI/ISI IMPOU3BOAMIIMCH HCIIPABUIILHO.

Ouenka «1» CTaBUTCS, €CITH YJAIIHICSI COBCEM HE BBIMIOTHUI padoTy.

Bo Bcex ciiyuasix OieHKa CHUKAETCS, €CJIM YUeHUK He c00.1101a)1 NPaBUJIa TEXHUKHU
0e30IacHOCTH.

IHNEPEYEHb OIIIMBOK
I'pyovie ouiuoxku
He3nanue onpeneneHnii OCHOBHBIX NOHSATHIA, 3aKOHOB, IPABUJI, OCHOBHBIX MOJIOKEHUI TEOPHUH,
(bopmy, OOIIETTPUHATHIX CUMBOJIOB 0003HAaYEHUsT (PU3NUECKUX BEITUYMH, CAMHULl H3MEPEHHSL.
HeymeHnue BbI€IUTh B OTBETE IJ1aBHOE.
Heymenue npuMeHsTh 3HAHUS JJIS pEIICHUS 3a/1a4 U OOBSICHEHUS (PU3HMUECKUX SBJICHUH.
Heymenue untath U CTpOUTH rpa@uKu U MPUHIIUIHAIBHBIE CXEMBI.
Heymenue moaroToBuTh K paboTe yCTaHOBKY WIIM J1abopaTopHoe 000py10BaHKE, TPOBECTH OIIBIT,
HeoOX0IMMBbIE Pacu€Thl, WIIM UCIIOJIB30BaTh NOJyYEHHbIE JAHHBIE JIJIS1 BBIBOJIOB.
HebpexHoe oTHOIICHHE K Ta00paTOPHOMY 000PYIOBAHHIO ¥ U3MEPUTEIBHBIM MPUOOpaMm.
Heymenue onpenenuts nokazanue U3MEpPUTEIHLHOTO MPUOOpAa.
Hapymenne TpeboBanuii mpaBmil 6€30MaCHOTO TPYAa MPH BHITIOIHEHUH SKCIIEPUMEHTA.
Hezpyouvie ouiuoku
Herounoctu ¢hopMyarpoBOK, ONpeieIeHUil, MTOHATHI, 3aKOHOB, TEOPHH, BBI3BAHHBIE HETIOJIHOTOM
0XBaTa OCHOBHBIX MPU3HAKOB OMPEIEISIEMOr0 MOHITHSI, OIIMOKHU, BEI3BAHHBIE HECOOIIOICHUEM
YCJIOBUM MPOBEACHUSA OIbITA U U3MEPEHHUI.
OmmOKkH B yCIOBHBIX 0003HAUYECHHUAX HA MPUHIUIUATIBHBIX CXEMaX, HETOYHOCTU YEPTEXKEH,
rpauKoB, CXEM.
[Ipomyck miy HETOYHOE HANMCaHNEe HAUMEHOBAHUH eTUHUI] PU3NIECKUX BEIHUMH.
HepaunonanbHblil BBIOOp X0a peIICHUS.
Heoouémui
HepaunonanbHble 3a11MCH NIPU BBIYUCIICHUAX, HEPALlMOHAIbHbIE TPUEMBI B BBIYMCIICHUH,
peoOpa30BaHUU U PEIICHUH 3a]1a4.
Apudmernueckue ommOKHU B BBIYUCICHUSIX, €CITH ATH OIMOKHA rpy00 HE UCKAXKAIOT PEAIbHOCTh
MIOJIyYE€HHOTO pe3ysbTara.
OTtzenpHBIE MOTPEIIHOCTH B (HOPMYIHPOBKE BOIPOCA UM OTBETA.
HeOperxHoe BbINOJIHEHHE 3aucei, yepTexkeil, cxeM, rpadukos.
Opdorpaduueckne v MyHKTYallMOHHBIE OITHOKH.

( Metoanueckoe nocodbue misa yuuteneit puzuku. MUOO )
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