1. HosicHUTEALHAS 3aANMHCKA

Pabouas nporpamma 1o ¢pusuke pa3padoTaHa Ha OCHOBE IPUMEPHON MPOrpaMMBbI CPEIHErO (IIOJIHOTO)
obmero obpazoBanms 1o ¢usuke. 10-11 kmaccel. Apropsr mporpammel B.A. Opnos, O.®. Kabapaun, B.A.
Koposun, A.}O. Ilentun, H.C. IlypeimeBa, B.E. ®@pagkun. IIporpammsl aist o0mieo0pazoBaTeabHBIX
yupexaeHuii. dusuka. Actponomus. 7-11 ki./coct. B.A. Koposun, B.A. Opnos.- M.: JIpoda, 2010r.
[Iporpamma cocraBieHa B COOTBETCTBUH ¢ DepepasbHBIM KOMIIOHEHTOM MOJHOTO 00IIero oopa3oBaHus 1Mo
bu3MKe W TMpeaHa3HaueHa i paboThl 1mo y4deOHuKy ¢usuku [.5. Mskumesa, b.b. byxosuesa, H.H.
Cotckoro.

Hean uzyyenust pusnku
e VYcBoeHHE 3HAaHUHM O (QyHIAMEHTAIBHBIX (U3NYECKUX 3aKOHAX M NPUHIMIAX, JISKAIIUX B OCHOBE
COBpPEMEHHOM (pr3nuecKoi KapTUHBI MUPA; HanOO0JIee BAXKHBIX OTKPBITUSAX B 00J1aCTH (PU3HKH, OKA3aBIINX
OTIpe/IeTISIONIee BIUSHUE HA Pa3BUTHE TEXHUKU M TEXHOJOTUH; METOAAaX HAYYHOTrO MMO3HAHUS IPUPO/IBL;
e OBgiageHHEe YMEHUSMH TPOBOAWTH HAOIIOAEHUS, IJIAHUPOBATh M BBINOJHATH HSKCIHEPUMEHTHI,
BBIIBUTATh THUIIOTE3bl U CTPOUTH MOJENHU, IPUMEHAThH MOJY4YECHHbIC 3HAHUS MO (U3UKE A7 OOBICHEHUS
pa3Hoo0pa3HbIX (PU3NYECKHX SIBICHUN U CBOWCTB BEIIECTB; MPAKTHUYECKOTO MCIIOIB30BAaHUS (PU3MUECKIX
3HAHUI; OIICHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHON MH(OpMAIUY;
e PasBuTue mo3HaBaTeNbHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH B mpoliecce
nprOOpEeTEeHUs 3HAaHUI ¥ YMEHHI 0 (PU3HKE C MCIIOIb30BAaHUEM Pa3IMYHBIX HCTOUHUKOB MH(POPMAITUN U
COBpPEMEHHBIX NH(POPMAITMOHHBIX TEXHOJIOTHIA;
e Bocnuranue yOeXIEHHOCTH B BO3MOYKHOCTH ITO3HAHUS 3aKOHOB IIPUPObI;
OcHOBHBIC 32/1a4¥ JTaHHOW paboYeil MPOrpamMMBl:
e @dopmupoBaHUE YMEHHI pa3iauyaTh (aKThl, THIIOTE3bl, MPUYUHBI, CIEICTBUA, J0KA3aTeIbCTBA,
3aKOHBI, TEOPHUHU.
e OBgnajneHue aJeKBaTHBIMHU CIIOCOOAMH PEIICHUATEOPETUUYECKUX U SKCIIEPUMEHTAIBHBIX 3ajady.
e BrnajgeHue MOHOJOTMYECKOW M JUAJOTHYECKOM PEYbIO.
e llcronp30BaHME Pa3IMYHBIX HWCTOYHUKOB HH(OpMAIUH.

[Tpu opranu3zaiuu y4eOHOTO MpoIEcca UCTIONIb3YETCs CEAYIONas CUCTEMa YPOKOB:

. Ypox - usyuenue mnoeoco mamepuana -nsnaraercs 3HaAYUTENbHAs 4acThb TEOPETHYECKOTO
MaTepualia U3y4aeMoOM TEMBI.
. Ypok — uccnedosanue -Ha ypokeoOywarolmipecss pelaroT NpoOJEeMHYK — 3ajady

UCCIIEIOBATEIbCKOIO XapaKTepa aHAIUTHYECKUM METOJIOM U C MOMOIIBI0 KOMITBIOTEPA C HCIOJIb30BAHUEM
Pa3IUYHbIX Ja00paTOPUH.

o Komounuposannwtit ypok - ipeanoaraeT BbIIOJHEHUE paOdOT U 3aJaHUH Pa3HOTO BHUJIA.

o Ypok pewenusa 3a0au - BbipabaThIBAIOTCS Y yUallUXcs YMEHHs U HABBIKM pPEIIEHUs 3a/a4 Ha
YpPOBHE 00513aTEJIbHOM U BO3MOKHOM MOATOTOBKE.

o Ypok — mecm - TecTupoBaHHE NPOBOAMUTCA C LEJIBIO JUATHOCTUKU IPOOEIOB 3HAHMI,
KOHTPOJISI ypOBHSI OOYUYE€HHOCTH YYaluXcsl, TPEHUPOBKU TEXHUKE TECTUPOBAHMUS.

o Ypok — camocmoamenvnaa paboma - npeuIaraloTCs pa3Hble BUbl CAMOCTOSTENbHBIX PaloT.
. Ypok — koumponvmas paboma - ypoK TIPOBEPKH, OLEHKM M KOPPEKTHPOBKU 3HAHUIU.
[IpoBOoAMTCS C IENBIO KOHTPOJIS 3HAHUM YYAIIUXCS 110 IIPOMJEHHOMN TeMe.

o Ypok — 1adopaTtopHasi paboTa - IPOBOIUTCS C LEIbI0 KOMIUIEKCHOI'O TPUMEHEHNS 3HAHUH.

o YPpok — 3a4eT - IPOBOJUTCS C LIEIbI0 BCECTOPOHHEN INPOBEPKHU 3HAHUM YyYalllUXCA.

TpeGoBanns kK ypOBHIO NOATOTOBKH yyamuxcs 11 kiaaccos

B pesynbrare nzyuenus ¢puzuku Ha 6a30BOM ypOBHE 00yUaIOUIUIICS T0JIKEH

o 3HaTH/MIOHNMATDH
J Cmbicl  NOHATHH:  (QU3MUECKoe sIBIEHWE, THUIOTe3a, 3aKOH, TEOpHs, BEIIEeCTBO,
B3aUMOJICHCTBHE, DJEKTPOMArHUTHOE IOJIE, BOJIHA, (POTOH, aTOM, aTOMHOE S/IpO, HOHH3UPYIOIIUE
U3IIy4yeHus, Miia3Ma, IUlaHeTa, 3Be3/1a, rajlakThka, Beenennas;
. CmbIcsl (pU3MYeCKMX BeJIHMYHH: CKOPOCTh, YCKOpPEHHE, Macca, CHJla, UMIYJIbC, padorta,
MeXaHU4ecKasi HHEprus, BHYTPEHHSS SHEprusi, aOCOIIOTHAs TEMIepaTrypa, CPEeiHss KHHETHYeCKas
OHEPIuUA 4aCTHUILl BEIICCTBA, KOJIMYCCTBO TCIJIOTHI, BJ'IeMeHTapHI)II\/’I BHCKTpI/ILIeCKI/Iﬁ 3apsana;
J CwmbIcs GU3NYECKHX 3aKOHOB KJIACCUYECKON MEXaHUKH, BCEMUPHOTO TSATOTEHUS, COXPaHEHUS
SHEPIUH, HUMITYJIbCA U DJIEKTPUYECKOTO 3apsia, TEPMOJMHAMUKHU, 3JIEKTPOMAarHUTHOW HWHIYKIHH,
¢doroaddexra;



J Bxutag poccuiickux U 3apyOeKHBIX YUEHBIX, OKa3aBIIUX 3HAUUTEIbHOE BIUSHUE HAa pa3BUTHE

busuky;
. YmMmernb:
J ONHUCHIBATH U 00BSACHATH (pU3MYecKHe SIBJICHHUS U CBOICTBA TeJ: JIBIKEHHE HEOECHBIX Tell

u UC3, cBoiicTBa ra3oB, >KUAKOCTEH M TBEPABIX TeIl, JICKTPOMArHUTHAs HHAYKIIUS, PacCIpOCTPAHEHUE
JJNIEKTPOMArHUTHBIX BOJIH, BOJHOBBIC CBOMCTBA CBETa, M3IYYCHHE W TIOTJIONICHHE CBETA aTOMOM,
dhoTtodrddexr;

o OTJIMYATH THIOTE3bl OT HAYYHBIX TEOPHU, JENaTh BBIBOABI HA OCHOBE JKCIEPHUMEHTAIBHBIX
JTAHHBIX, TPHUBOJUTH MPHUMEPHI, MOKA3BIBAIOIINE, YTO HAOMIOJEHUS M JKCIEPUMEHTHI SIBISIOTCS
OCHOBOH JIJIsl BBIJBM)KCHUSI THUIIOTE3 U TEOPHM, TIO3BOJISIFOT MPOBEPUTHh UCTHHHOCTH TEOPETUUECKUX
BBIBOJIOB, (pu3myeckass TEOpHUsS MaeT BO3MOXKHOCTh OOBSICHSATh WM3BECTHBIC SIBICHUS TPUPOILI U
Hay4HbIe (DAaKThI, IPEICKA3bIBATH €III¢ HE U3BECTHBIC SIBIICHUS;

o NPUBOIUTH MPHUMEPbl NMPAKTHYECKOr0 HCMOJIL30BAaHHA (U3MYECKUX 3HAHMIA: 3aKOHOB
MEXaHHWKH, TEPMOAWHAMHUKM W  DJJIEKTPOJUHAMHKHA B  DHEPreTHUKe, pa3IUYHBIX  BUJOB
AJIEKTPOMATHUTHBIX W3JIYYCHUH Ui Pa3BUTHS PAIHO- M TEICKOMMYHHKAIIMW, KBAHTOBOW (DU3UKU B
CO3JIaHHH SJICPHON YHEPTETHKH, Ja3epOB;

. BOCIPUHUMATb M HA OCHOBE TMOJYYEHHBIX 3HAHMHA CAMOCTOSITEIbHO OIEHUBATH
uHdopmaluio, conepxairyrocs B coodmenusx CMU, MuTepHeTe, HAyYHO-TIOMYJISAPHBIX CTAThSIX;
J HCNOJb30BATh NPUOOPETEHHbIE 3HAHUS M YMEHHS B INPAKTHUYECKOH esiTeIbHOCTH U

MOBCEAHEBHOM KM3HH /1J151:00€CIIe4eHUA0€301aCHOCTH KHU3HEIEATEIbHOCTHB IIPOLECCe

UCMOJIb30BaHUSI TPAHCIIOPTHBIX CPEJCTB, OBITOBBIX 3JEKTPONPUOOPOB, CPEICTB paauo- U

TGHGKOMMYHHK&HHOHHOfI CBsA3M; OLICHKM BJIMAHHA Ha OpPraHu3M UYCJIOBCKA W APYruc OpraHHu3MbI

3arpsi3HEHUS] OKPYKAIOLIEH Cpelbl; PallMOHAIBHOIO IPUPOIONOIb30BAaHUS U 3aILUTHI OKPYXKaOLIEH

Cpebl

HIkonbHBI Kypc (DU3MKM SBISETCA CUCTEMOOOPA3yIOLIMM JJIi €CTECTBEHHO-HAYYHBIX INPEIMETOB,
MOCKOJIbKY (DM3WYECKHE 3aKOHBI SIBIISIOTCS OCHOBOW COJIEPYKAHHMS KYpPCOB XMMHHU,0MOIIOTHH, Teorpaduu U
acTpoHOMHU. Pu3KMKa BOOPYXKACT IIKOJIbHUKOB HAayYHbIM METOJOM IIO3HAHHMA, IO3BOJISIOUIMM I10JIy4aTh
00BEKTUBHBIE 3HAHUS 00 OKpYyXaromem Mupe. OCBOGHI/IeyIIaHII/IMI/ICﬂ MCTOAOB HAYYHOI'O ITO3HAHUA ABJIACTCA
OCHOBOIIOJIATAIOIIMM KOMIIOHEHTOM IPOLECCOB (POPMUPOBAHUS HX HAYYHOTO MHMPOBO33PEHMsI, Pa3BUTHUS
IIO3HaBaTCJIbHBIX CHOCO6HOCT€fI, CTAaHOBJICHUA ITIKOJIBbHUKOB Cy6’b€KTaMI/I y‘IC6HOI71 JACATCIIbHOCTH.
Henu nzyyenus (pU3HKH B CPeAHEH LIKoJIe CleAyIoLue:

. (dbopMUpOBaHNE CUCTEMBI 3HAHUI 00 00X PU3NUECKHX3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
IpeJICTaBICHUN 0 IeHcTBUU BO BeeneHHoN (hr3HuecKrx 3aKOHOB, OTKPBITHIX B 3€MHBIXYCIIOBHSIX;
o (dbopMHpOBaHKE YMEHHUS UCCIIE0BATh U aHAIM3UPOBATH pa3HOOOpa3Hble (PU3NUYECKHE SIBICHUS

U CBOMCTBAa OOBEKTOB, OOBACHATH NMPUHIMUIBI pabOThl M XapaKTEPUCTHKU MPHOOPOB U YCTPOMCTB,

OOBSICHATB CBSI3b OCHOBHBIX KOCMUYECKHX 00BEKTOBC re0(pU3NIECKUMU SBICHUSAMU;

o OBJIAJICHUE YMEHMSIMM BBIABUTaTh THUIIOTE3bl HAa OCHOBE 3HAaHUSA OCHOBOIOJAraroluX

(Gu3NYECKUX 3aKOHOMEpPHOCTEH M 3aKOHOB, NPOBEPSITh HUX OSKCIEPUMEHTAIBHBIMU CpPEJICTBAMH,

bopMynupys LeNIb UCCIIeI0BaHMS;

o OBJIaJICHUE METOJAaMU CaMOCTOSITEJIbHOTO  IUIAHUPOBAHUS  UIPOBENCHUS  (PU3NYECKUX

HKCIIEPUMEHTOB, OIMCAaHUS M AaHAJIU3aIMOJIyUeHHON W3MEepUTENbHOM HHGOpPMAUU, ONpPEEICHUS

JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3YJIbTaTa;

o dbopMupoOBaHHE YMEHUN MPOrHO3UPOBATh, aHAIU3UPOBATh UOLEHUBATh MOCIEICTBUS OBITOBOM

U TPOU3BOJCTBEHHOMN NEATEIbHOCTH 4YEJIOBEKa, CBSI3aHHOW ¢ (U3NYECKUMH MPOIECCAMU,C MO3ULIMMA

IKOJIOTNYECKOH OE30I1aCHOCTH.

B ocHOBy kypca GuU3MKM TOJO0XKEHBl KaK TPaJAUIMOHHBICIPUHIUIBI TOCTPOEHUS Yy4eOHOro
coJiepKaHus (MPUHIHUIBIHAYYHOCTH, JTOCTYITHOCTH, CHCTEMHOCTH), TaK U UJesl, MOJyYUBIas CBOE Pa3BUTHE B
CBSI3U C BHEJPEHUEM HOBBIX o0pa3oBaTeNbHbIX CTaH/IapTOB, — MIPUHIIMII
MeTarpeaIMeTHOCTU. MeTanpeIMeTHOCTh KaK crocod (pOpMHUPOBAaHUS CHCTEMHOTOMBINUIEHUsT 00ecreynBaeT
dbopMupoBaHUE LEIOCTHON KapTUHBIMUPA B CO3HAHUU IIKOJIbHUKA. MeTanpeIMeTHOCTh — MPUHIIMIT
UHTETpallil CoJiepKaHusg 00pa30BaHUs, Pa3BUBAIOIIMN NMPUHIMIIEI TeHEpaIu3alMd U TyMaHUTapu3anuu. B
COOTBETCTBUM CIIPUHIIMIIOM T'e€HEpaIu3alii BBLICISIOTCS TaKUE CTEP>KHEBBICMIOHATHSA Kypca (PU3MKH, Kak
JHEpPrus, B3aMMOJCICTBHE, BEIIECTBO, IIOJE, CTPYKTYpHbIE YPOBHM Marepuu. Peanmusanus npuHLKIA
ryMaHUTapU3alluyd [PEANoyiaraeT HCHOJIb30BaHWE TIyMaHUTAPHOIO TOTEHIMana (U3NYECKOH HayKH,
OCMBICJICHUE CBSI3UPA3BUTHS (PU3UKHU C pa3BUTHEM OOIIECTBA, MUPOBO33PEHUECKHUX,



HPaBCTBEHHBIX, 3KOJOrMYeCKHX MpoOieM. [IpuHIMI MeTanpeaMeTHOCTH MO3BOJIAET (HAa YpPOBHE BOIPOCOB,
3agaHuil mocnenaparpada) B coaepkaHuM (PU3MKH BBIIENATH (PU3MUECKUE MOHSITHUS, SBICHHS, MPOLECCH B
Ka4yecTBE OOBEKTOB JUIsl JAJIBHEHIEro MCCIEJOBAHUSA B MEXIIPEIMETHBIX M HAINPEAMETHBIX (COLUAIbHON
npakTuke) oO0nacTsAX (METamoHATHs, MeTasBileHus,Meranporeccel). [IpoexkTupoBaHue wHcCIeIOBaHUS
y4allerocsi HaMeTanpeIMeTHOM YPOBHE ONMPAETCs KaK Ha €ro JUYHbIe MHTEPECHI, CKIIOHHOCTH K U3YYEHUIO
¢u3uKy, Tak ¥ Ha OOMIEKYJIBTYPHBINA MOTEHIMAT (PHU3MYECKON HAYKH.
JUis 1OCTHXKEHMs MeTalpeIMeTHbIX 00pa30BaTEeNIbHBIX PE3yIbTaTOB (OHUM U3 MHIMKATOPOB MOXKET CIIY>KUTh
c(OPMHPOBAHHOCTh PETYJISATHBHBIX, IO3HABATEIbHBIX W KOMMYHUKATHBHBIX YHHBEPCAJIBHBIX Y4EOHBIX
JIEHCTBUIA) BO3MOYKHO
UCIIOJIb30BaHUE CIIEAYIONMX CPeACTB M (HopM OOydeHHUs: MEXIpPEJAMETHbIE M MeTalpeaMeTHbIC 3aJaHusl,
METaIpeIMETHBINYPOK (IIpEeAMETHBIN YPOK M METalpeJMeTHas TeMa), MEeXIPEAMETHbINH 1 MeTanpeAMeTHbII
IIPOEKTBHI, 3JIEKTUBHBIE METAKypPChL,CIIPOEKTUPOBAHHBIE HA OCHOBAHUM METAIPEIMETHBIX 3aJaHUM,
CHCTEMO00Opa3yIOIUM 00bEKTOM B KOTOPBIX BBICTYNAIOT (U3NYECKHUE TIOHATHSL, IBJICHUS, IPOLIECCHI U T. [I.
B cooTtBercTBUUM ¢ mensiMu 0OydeHUs (QHU3UKE YJalIUXCs CpeAHEH MIKOJBI M chOpMyTUPOBAHHBIMH BBIIIE
IPUHIUIIAMH, [T0JIO)KEHHBIMU B OCHOBY Kypca (PM3UKH, OH UMEET CIEYIOLEe cooepicanue u CmpyKmypy.
B mporpammy kypca ¢usukn 11 kiacca BKIIOUEHO HM3YYEHUEPA3JENIOB «DIEKTPOAMHAMHUKA» (KpOME TeM
«Qnektpocratuka», «lloCTOSHHBIN 31eKTpUUecKUd TOK», « MarHutHoe mnose», «DIEKTpOMAarHUTHas
UHAYKLIUSY, «DINEKTPUUECKUN TOK B pa3iMyYHbIX cpenax».), «Konebanus u BonHb»,«Ontuka» u «KBaHToBas
duzuka», «Ctpoenue BeeneHHON».
[Iporpamma Kypca TpeaycMaTpHBaeT BBIMOJHEHHE O00S3aTEIbHOTO  JIAOOPATOPHOTO  MPAKTUKyMa,
BBIMOJIHAIOLIETO (DYHKIUIO HMCTOYHUKA IMOJYYEHHs HOBBIX 3HaHMH ywamumucs. [IpuBbIIOIHEHUN
7a00paTOpHbIX pabOT IIKOJBHUKM OO0Yy4aroTCsl IUIAHMPOBAHMIO M OPraHU3aldd  AKCIEPUMEHTA,
cucTeMaTH3allud U MeToJaM OOpabOTKH pPEe3yslbTaTOB M3MEPEHMH, CPaBHEHUIO DPE3YJIbTAaTOB HM3MEPEHMI,
IOJIyYEHHBIX IpPU OAMHAKOBBIX M pA3JIMYHBIX YCIOBHUSX OJKCIepuMeHTa, u Jp. Ilpu noaroroBke k
BBINOJIHEHUIO J1a00paTOPHBIX paboT ydaluecs caMOCTOSTENbHO M3y4aroT Pa3jIMuHble BOIPOCHI, CBA3aHHBIE
KaK C [IpOBeJIeHuEM (PU3NYECKOT0 IKCIIEPUMEHTA, TaK U C €r0 COACPKAHUEM.

2. Pe3yabTaThl 0OCBOEHHSA Kypca
@I'OC ocHOBHOrO W cpemHero oOmero o0pa3oBaHMS IMPOBO3IJAIMIAIOT B KAa4eCTBE IEIEBBHIX OPHEHTHUPOB
obmiero o00pa3oBaHUsl JIOCTM)KEHHUE COBOKYMHOCTH JIMYHOCTHBIX, TNPEAMETHBIX M MeETalpeIMeTHbIX
00pa30BaTeNbHbIX PE3YIbTATOB.
Jluunocmuvimu pesynomamamu o0yueHus pu3MKe B CpeHEN MIKOJIe SABISIOTCS:

. MOJIO’KUTEIBHOE OTHOIIEHNE K POCCUNCKOM (U3NUYEeCcKOl HayKe;
. FOTOBHOCTb K OCO3HAHHOMY BBIOOpY JasibHENIIEH 00pa30BaTeIbHON TPAEKTOPHH;
. YMEHUE YNPABIATh CBOEH O03HABATEIBHOM 1E€ATEIBHOCTHIO.
Memanpeomemnvimu pezynomamamu 00y4eHus: GU3NKE B CPEIHEN LIKOJIE SIBJISIOTCS:
o UCMOJIb30BaHUE YMEHUH pa3jIMyHBIX BUOB IO3HABAaTENbHOW MAEATENbHOCTU (HAOIIOJCHHUE,

OKCIICPHMEHT, paboTa C KHHUIOH, pemeHue MnpolieM, 3HaKOBO-CHMBOJIMYECKOE OINEPHPOBAHUE
uHpopmanuen u ap.);

o NPUMECHEHHE OCHOBHBIX METOJOB  TO3HAHUS  (CHCTEeMHO-UH()OPMAIIMOHHBIA  aHAIU3,
MOJICTTMPOBAaHKE, SKCIICPUMEHTUPOBAHUE W [p.) Ui U3YYCHHUS PA3IMYHBIX CTOPOH OKpYXKAroIen
JeCTBUTENILHOCTH;

o BJIaJICHUE MHTEIUICKTYaIbHBIMHU OMEepalusiMi — (GOpMYIHpPOBaHHE TMIIOTE3, aHAIN3, CUHTE3,
OlLlCHKa, CpaBHEHHE, OO0OOIICHHE, CHCTeMaTH3alus, KiIacCu(DUKAIMs, BBISBICHUE NPUYNHHO-
CIIC/ICTBEHHBIX CBSI3€H, TOUCK aHAIOTHH

- B MEXKIPEIMETHOM M METAIPEAMETHOM KOHTEKCTAX;

o yYMEHUE TEeHEPUPOBATh WJEH M OIpPENeNATh CPEACTBa, HEOOXOJUMbIE A UX pealn3aluu
(mposiBIeHNE MTHHOBAIIMOHHON aKTUBHOCTH);

o YMEHHME OIpenessaTh UeNH, 3aJadd JedTeIbHOCTH, HaXOAUThb U BbIOMpaTh CpeacTBa
JOCTHKEHUS 11eJTH, pEaIn30BbIBATh UX U MPOBOAUTH KOPPEKIIMIO IEATEIHHOCTH 10 PeaTu3alliy 1elu;
o UCTIOJIb30BaHUE PA3IMYHBIX UCTOYHUKOB JJIS TOJTy4eHUs (pU3HuecKoi nHpOpMaLuy;

o yYMEHUE BBICTpauBaTh 3(P(HEKTUBHYIO KOMMYHHKAIIHIO.

Ilpeomemnvimu pezyromamamu oOy4eHUs (QU3UMKE B CpelHEN IIKOoJe Ha NMPOPHIBHOM YpPOBHE SIBIISIFOTCS
YMEHUS:

o JaBaTh OIpe/IeJIeHHs] U3yYEeHHBIX MOHSATUH;

o OOBSACHATH OCHOBHBIE MTOJIOKEHUS U3YYEHHBIX TEOPUH;



o ONKCHIBaTh M HUHTEPIPETUPOBATH JEMOHCTPALIMOHHBIE M CAaMOCTOSITENIBHO IPOBEIECHHBIE
9KCIIEPUMEHTHI, UCTIONb3Ys €CTECTBEHHBIN (POJAHOI) U CUMBOJIBHBIN S3bIKH (PU3UKH;

o CaMOCTOSTENILHO TUIAHUPOBATh U IPOBOIUTH (PU3MUYECKHIA

SKCTIEPUMEHT, COOJTIOas MpaBwiia 0€301acHoOi paboThI ¢ 1a0OpaTOPHBIM 000PYIOBAHUEM;

o UCCIeIoBaTh (hu3nyecKre 00BEKTHI, SBICHHS, IPOIECCHI;

. CaMOCTOSITENIFHO KJIacCU(UIMPOBATh M3yYCHHBIE OOBEKTHI, SBICHHUS M MPOIECCHI, BHIOMpas
OCHOBaHHMS KJIacCU(UKALNY;

o 0000111aTh 3HAHHS U JIelaTh 00OCHOBAHHBIC BBIBOJIBI;

o CTPYKTYpUPOBaTh yUeOHYI0 WH(GOpPMAIHMIO, MPEICTABIISAA PE3yJIbTaT B Pa3IMYHBIX (opmax
(Tabmuna, cxema u J1ip.);

o KPUTUYECKH OLEHUBATh (PU3MUECKYI0 HH(OPMAIIHIO, TTOTYUYEHHYIO U3 Pa3INYHBIX UCTOYHUKOB,
OLIGHUBATh €€ JIOCTOBEPHOCTH;

o OOBSICHATH MPHUHIUIBI ICHCTBUS MalIWH, MPHOOPOB M TEXHUYECKUX YCTPOUCTB, C KOTOPHIMH

KaX/IbIi YEJIOBEK MOCTOSIHHO BCTPEYAETCS B MMOBCETHEBHON KHU3HH, BIIAJAETh Cioco0amMu oOecTiedeHHs
0€30I1aCHOCTH IPU HX HCIOJIb30BAHUM, OKa3aHWUsA IEPBOM IOMOILIM IPU TpaBMax, CBA3AHHBIX C
71a60paTOPHBIM 000PYIOBAHUEM U OBITOBBIMH TEXHHYECKUMHU YCTPOUCTBAMU;
o CaMOCTOSITEJIbHO KOHCTPYHpOBaTb HOBOe il ce0s ¢u3nueckoe 3HaAHME, OMNMpasChb Ha
METOAOJIOTHIO (PU3MKM KaK HCCIIEOBATENIbCKOM HAayKM W UCIOJb3YS pazivuuHble MHPOPMALUOHHBIE
UCTOYHUKH;
o IPUMEHATh NPUOOPETEHHblE 3HAHMUA W YMEHUS IpPHU H3Y4YeHUM OGU3UKU I pELIeHus
IOPAaKTUYECKUX 3ajiay, BCTPEUAIONIMXCS Kak B Y4eOHOW IpakTHKe, TaK M B IIOBCEIHEBHOU
YEJI0BEUYCCKOM JKU3HMU;
o aHaJM3UpOBaTh, OLEHMBATh M IPOTHO3MPOBATH IOCIEACTBUS JUISI OKpY’KaloIled cpejbl
OBITOBOM U POM3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA, CBI3aHHON C UCIOIb30BAHUEM TEXHUKH.
JInuHocTHBIE 00pa3oBaTeNbHbIE PE3YNbTAThl (JOCTHIKEHUS)y4alllUXCsl SBISIOTCA CHUCTEMOOOPAa3yIOLIUM
dakTopoM npu (HOPMUPOBAHMU MPEIMETHBIX M METAIPEIMETHBIX DPE3YJIbTATOB U ONPEACISIOT JIMHHIO
pa3BUTUS CYOBEKTHOM MO3ULIMY HIKOJBHUKA B
y4eHHH (aKTUBHOCTb, CAMOCTOSTEIbHOCTh U OTBETCTBEHHOCTb ).
JlocTuxkeHne yyalluMUCS COBPEMEHHBIX 00pa3oBaTENbHBIX pPE3YyJlbTATOB IOCPEICTBOM BKIIIOUEHHUS HX B
Opolenypsl MOHHUMaHHs, MPOSKTUPOBAHMSA, KOMMYHMKAlMM U  peQieKCHH, KOTOpble CTaHOBSATCS
YHHMBEpPCAIbHBIMU CIOCOOAMM y4e€OHO-IT0O3HABATENbHON AESTEIbHOCTH, MPUBOAUT K HM3MEHEHMIO IMO3ULIUU
IIKOJIbHUKA B CUCTEME YUEHHUS.

3. Kpurepuu oueHuBaHusi 00pa3oBaTe/IbHbIX Pe3yJIbTATOB YYaIlMXCS.
O1eHKa YCTHBIX 0TBETOB YYaILUXCH.

OueHka 5 cTaBUTCS B TOM Cllydae, €ClIM yJyalluics MOKa3bIBaeT BEpHOE MOHUMaHUe (PU3NYECKON CYIIHOCTH
paccMaTprBaeMbIX SBJICHHH U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH, TaeT TOYHOE ONPEACTICHHE U
HCTOJIKOBAaHUE OCHOBHBIX MOHATUI M 3aKOHOB, TEOPUH, a TaKXkKe MPABUIIbHOE ONpeieNieHre (PU3MUECKUX
BEJIMYMH, UX €IMHUI] U CTIOCOOOB N3MEPEHUST; TIPABMIIBHO BBITIOIHSET YEPTEKH, CXEMBI U Tpa(pUKH; CTPOHUT
OTBET 110 COOCTBEHHOMY IIJIaHy, COIPOBOXKAET PACCKa3 HOBBIMH IIPUMEPAMHU, YMEET IPUMEHATh 3HaHUS B
HOBOU CHUTYaITUH IIPH BBITIOJTHEHUH MTPAKTHYECKHUX 3aIaHUI; MOKET YCTAaHABIIMBATH CBS3b MEXKTY N3Y9aeMbIM
U paHee U3y4eHHBIM MaTepUalIoM 110 Kypcy (GU3UKH, a TAK)Ke C MaTEPUAIOM YCBOEHHBIM MPU U3yYEHUU
JIPYTUX MPEIMETOB.
Ouenka 4 cTaBUTCS B TOM CIlydae, €CJIM OTBET YUCHHKA yJOBIETBOPSIET OCHOBHBIM TPeOOBaHUAM K OTBETY Ha
OIIEHKY 5, HO 0e3 MCITOJIb30BaHMs COOCTBEHHOTO IJIaHa, HOBBIX TIPUMEPOB, 0€3 MPUMEHEHHS 3HAHUH B HOBOU
CUTYyaluu, 0e3 UCTI0Ib30BaHUS CBSI3€H ¢ paHee H3yYeHHBIM MaTepHajoM, YCBOCHHBIM IPU U3yYEHHUU APYTHX
MIPEMETOB; €CIIN YYAIIUUCS TOMYCTHII OJIHY OMUOKY MK He 60jiee NBYX HEJ0UETOB U MOKET MCIPABUTh MX
CaMOCTOSITENILHO MJIU C HEOOIBIION MOMOIIBIO YUUTEJIS.
Ouenka 3 cTaBUTCS B TOM Cily4ae, €CJIM YYallUics MpaBUIbHO MOHUMAET (PU3HUECKYIO CYLTHOCTh
paccMaTpUBAEMBbIX SBJICHUN U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCSI OT/IENIbHBIE TPOOEIbl B YCBOCHUHU
BOIIPOCOB Kypca (PM3HKH; HE MPETSITCTBYET NaTbHEHIIIEMY YCBOSHHUIO IIPOTPaMMHOT0 MaTepHaia, yMeeT
OPUMEHSTH MOJTyYeHHbIE 3HaHUS MPH PEIIEHUH MPOCTHIX 3ajlay C UCIOIb30BAHUEM FOTOBBIX (hOpMyII, HO
3aTPYAHSIETCS IPH PEUISHUH 3a/1a4, TPeOYIONINX MpeoOpa3oBaHusi HEKOTOPHIX (POPMYIT; TOMYyCTHII HE OoJiee
OJTHOU TPYyOOH M 0/IHOM HErpyOoil oImmOKH, He 6osee NBYX-TpeX HErpyObIX HEJOUYETOB.
Onenka 2 CcTaBUTCA B TOM Ciydae, €CIM yJalluiics HE OBJIaZie]] OCHOBHBIMU 3HaHUSIMU B COOTBETCTBUU C
TpeOOBaHUSAMH U JOMYCTHII OOJIbIIE OIMOOK ¥ HEOYETOB, YeM HEOOXO0AUMO JIsl OLIEHKH 3.



OuneHka NMCbMEHHbIX KOHTPOJIBHBIX pa0d0T
OtMmeTka «5» cTaBUTCSA 32 PabOTY, BHIIOJHEHHYIO MOJHOCTHIO 6€3 OMIMOOK U HETOYETOB COOTBETCTBYIOIIETO
ypoBHs cioxkHOCTH (I 1 1I), KOTOpEIiA, B CBOIO 0Yepelb COOTBETCTBYET TPEOOBAHHSIM 00SI3aT€TLHOTO
cTaHgapra (pu3nueckoro oopa3oBaHusi B OCHOBHOH 1Kojie, Bo3MoxHbI apyrue BapuanTsl: I- Bce 3axaun, 11- 2
3a/1a4uu.
OtMeTKa «4» CTaBUTCS 32 pabOTY, BBIMOJIHEHHYIO TIOJTHOCTHIO COOTBETCTBYIOMIETrO YpoBHs cinoxHoctu (I u II),
HO IIpY HAJIMYMU B HEW He Oosiee ogHOo rpy0oii U 01HOM Herpy0oil ommOKy 1 0OIHOTO HeJouETa, He Ooee
TpE€X HenouéroB.Bo3moxub! Apyrue BapuanTsl: | - Bce 3anaun, 11-1 3amaua unu 1-Bce 3anaun, 11-2 3anaun.
OtMmeTtKka «3» cTaBUTCSA 32 PabOTY BBIIOJIHEHHYIO IMOJTHOCTHIO COOTBETCTBYIOLIETO YpoBHSA cioxHocTH (1) 6e3
omuOOK U HEJJOYETOB, MM HE MeHee 2/3 Bcel paboThl COOTBETCTRYIOMIETo ypoBHs ciiokHocTH (I 1 11),HO mpu
ATOM JIONYCTHJI He O0JIee OHOM rpyOoli OMMOKHU U IBYX HEIOUETOB, HE Oosiee OHON IrpyOoii OmMOKU 1
OJTHOM Herpy0oil omuOKH, He OoJiee TpeX HErpyObIX OMTMOOK, OAHOW HErpyOOH OMIMOKHU M TPEX HENOYETOB,
MIPY HAIUYUU 4-5 HEOUETOB.
OtMeTKa «2» CTaBUTCS, €CIIM YUCIIO OMUOOK M HEJOYETOB IPEBBICHIIO HOPMY JJISL OLICHKH 3, WM HE
BBITIOJIHEHBI BEPHO BCe 3a7aHus ypoBHs cinoxkHoctu (1) .

O1eHKA MMCbMEHHBIX KOHTPOJIbHBIX Pa00T.
OueHnka 5 craButcs 3a paboTY, BBIIIOJIHEHHYIO MOJHOCTHIO 0€3 OIMOOK U HEJ0YETOB.
Ouenka 4 craBuTcs 3a paboTy, BBITOJHEHHYIO TIOJTHOCTHIO, HO IPU HATMYHH HE 00JIee OJHON ONTHOKH H
OJIHOTO HeJloueTa, He OoJiee TpeX HEeJOUYETOB.
Ouenka 3 craBuTCs 3a paboOTy, BHIIOJIHEHHYIO Ha 2/3 Bcel paboThI MPaBHIILHO WM TPH JIOMYIIEHUH HE
Oosee ogHOM Tpy0oit omKOKH, He Oosee Tpex HErpyObIX OUIMOOK, OIHOM HErpyOOi OLIMOKHU U TpeX
HEJ0YCTOB, TIPU HATMYUU YETHIPEX-TIATH HEJT0UYCTOB.
Ouenka 2 craButcs 3a paboTy, B KOTOPOW YHCIIO OMIMOOK U HEIOUETOB MPEBLICUIIO HOPMY JJISl OLIEHKH 3 WK
NPaBUIBHO BBIIIOJIHEHO MeHee 2/3 paboThlI.

OueHka KOHTPOJIBbHBIX padoT ¢ BBIOOPOM 0TBETa

B coBpemenHoi1 cTapiieil mkosie BBoAUTCS NpoduiibHOe 00pa3oBaHue. B CBs3U ¢ 3TUM CyIIeCTBYeT
BapUaTUBHOCTb IIPOrpamMM U 00beMoB Kypca ¢pusuku. O0s3aTeabHbBIM 00bEMOM KOHTPOJIbHOM paboThl s
KJ1accoB 0a30BOT0 YPOBHS M 'yMaHUTapHOTo Npoduiis ABiseTcs BelnonHeHue yacteil A u B (10 3apanuii).
ITpu sTom 3agaun yactu C ydamirecst MOTYT BBINOJIHATS 110 JkeslaHuto. /i kiaaccoB (IpyIin) pacIMpeHHOIo U
npOopHILHOTO (PU3UKO-MATEMATHUECKOTO YPOBHS MPEIOIAracTcs BhIMOJIHEHHE KOHTPOJIBHOW paboThl B
nosHoM oObeme (11 3amanuii). Bpemst BoIOTHEHUS! KOHTPOJIBHOM paboThI - ypok (45 MunyT). JKenarenasbHo,
YTOOBI yyaliuecs MOAroTOBUIIN TabIMILy 111 OTBETOB YacTH A B TE€TpaJu AJis1 KOHTPOJIBHBIX paboT 10 Havyasia
ypoka. Bo Bpemsi paboThI IKOJILHUKHA MOTYT I0JIb30BAaThCS KAIBKYJIATOPOM (HO HE MOOUIIBHBIM TEIE(POHOM),
a TaKKe TabnuuamMu GU3NYECKUX MOCTOSHHBIX. [Ipy BhImOTHEHNH paboT ydaluecss BHOCSAT OTBETHI Ha
BONPOCHI YacTU A B TaOIUILy AJi OTBETOB; pelieHue 3aaa4 yacreil B u C npuBoasT B OJIHOM 00beME.
Ilposepka pabom:

. Ka)XIbli IPaBUIIBHBIN OTBET YacTu A orleHuBaeTcs 1 Oamiom (Bcero 7 6amoB);
. Ka)X7I0€ BEpHOE COOTBETCTBUE B 3aaHnuu B8 oniennBaercs B 1 6ann (Bcero 4 6anna);
. B 3ajmauax B 9, B 10 nonHOe BepHOE pellieHue OlleHnBaeTcs B 2 6aia, B ciydyasx ook B

MaTeMaTH4ecKHuX pacueTax - 1 6amn, npu HeBepHOM perieHuu - 0 6aioB (Bcero 4 6amia);

pewenue 3agaun C 11 onenuBaetcst ot 0 10 3 GaysioB, COMTACHO PEKOMEHAALUSAM: TIPUBEIECHO MOTHOE
NpaBUIbHOE pellIeHHEe, BKIIOUAIOIIEe PUCYHOK, CXeMy (IIpU HEOOXOMMOCTH), 3alUCh (PU3NYECKUX (OpPMYII,
OTpaKAIOMIUX (PU3HUECKUE 3aKOHBI, TPIMEHEHUE KOTOPHIX HEOOXOIMMO TS PEIICHHS 3a]1a9K BEIOPaAHHBIM
croco0oM, TIPUBEIEHBI MaTeMaTHIeCcKre MpeoOpa30BaHus U PACUETHI, TIPEICTABICH OTBET - 3 0auia; mpu
NIPaBUIIHBHOM XOJI€ PEIICHUS 3a/1a4H JIOMYIIEHBI OMTMOKH B MAaTEMaTHIECKUX pacueTax - 2 0aja; mpu
MPaBUJILHOM HJIe€ PEIICHUS JOITyIeHa onnoKa (He 6osee OHOM) B 3aMUCH (PU3HUECKUX 3aKOHOB HIIN
WCTIOJIb30BaHbl HE BCE HCXOMHBIE (OPMYITBI, HEOOXOAMMEIE ISl peleHus - 1 0ait; OTCYTCTBHE PEUICHHUS,
0osee o1HOM omMOKH B 3anucax GU3NYECKUX GOopMyIl, HCTIOIb30BaHUE HEMPUMEHUMOTO B IaHHBIX YCIOBHSIX
3aKoHa U T.II. - 0 6ay1oB. MakcumanbsHbIi 0ast paboTsl 6a30BOr0 YpOBHS cocTaBisieT 15 6amios,
npodmIbHOrO YpoBHS 18 Gaios.

OrneHka pabor:
OrMeTka «Q» «3» «4y «5»




bazoBrlit Menee 8 6aitoB  8-10 OayioB 11-13 6amioB 14,15 6amwios
YPOBEHb
[MpodunbHbIii menee 9 6amoB  9-12 Gansos 13-16 6amioB 17,18 6annoB
YPOBEHb

dopMar KOHTPOJIBHBIX pabOT MO3BOJISET YYUTEIIO MPOBECTH MOAIEMEHTHBINA aHATN3 KayeCTBa 3HAHUH 110
NPEJIOKESHHOM TEME C LETIbI0 NalbHENIIeH KOPPEKIIUHN COACPKAHUS U METOAOB OOy4EHUSI.

Ounenka 3HaHMii IPU TECTHPOBAHUHU
Cucrema OLIEHKH TECTOB OPUEHTUPOBAaHA HA CUCTEMY OLICHOK 3aianuii EI'D, ¢ Tem 4To0ObI 00yuaromuecs
MOCTENCHHO MPHUBBIKIIH K IPYrOMY BHUy OLIEHKU 3HAHUHA U YMEHHUU U IOHUMAJIM COOTBETCTBUE STON OLIEHKH,
OLIEHKE 10 TPAJAULIMOHHOH, MATHOAIUTBHOM cucteme. Bee BepHble oTBeTh Oepyres 3a 100%, Torna oTMerka
BBICTABIISETCS. B COOTBETCTBHHU C TAOIUIICH:

[TporieHT BBITOJIHEHUS 33 aHKs OTMmeTKa
80% u O6onee 5
60-80% 4
30-60%% 3
meree 30% 2

JI1sl TECTHPOBaHNS UCIOJIb3YIOTCH KOHTPOJIBLHO - H3MepHUTe/lbHbIe MaTepuaJibl 10 Gpu3nKe.
Onenka J1a0opaTopHbIX PadoT.

Ouenka 5 cTaBUTCS B TOM Cllydae, €CJIM y4Jallluics BHIIOIHUI paboTy B MOJHOM 00BbeMe ¢ COOJII0ICHUEM
HE0O0XO0UMOM OCIIE0BATEIbHOCTH IPOBEACHUSI OIIBITOB U U3MEPEHUI; CAMOCTOSITENILHO U PAllMOHAIBHO
MOHTHUPYET HE0OX01MMOoe 000PYI0BaHUE; BCE OIBITHI IIPOBOAMT B YCIOBUSAX U PEXKHUMAaX, 00€CIIEUNBAIOIINX
MOJTy9YEeHUE TIPABIIIBHBIX PE3YJIbTaTOB M BEIBOJIOB; COOMIONAET TPeOOBAHNS IPAaBUII O€3011acHOTO TPY/Ia; B
OTYeTe MPAaBUIIBHO U AKKYPaTHO BBIMOJIHAET BCE 3alIMCH U MPABUIIBHO 0POPMIICHO JIabopaTopHas
pabora(tema, 11eJ1b, X0 paboThl) , TAOIHIIbI, PUCYHKH, YEPTEKH, TPaPUKU, BBIYUCICHUS, IPABUIILHO
BBINOJIHSAET aHAJINU3 [TOTPELIHOCTEH.
Ouenka 4 craBUTCS B TOM Cily4ae, €CJIM Y4alUICs BBIIOJHUI pabOTy B COOTBETCTBUU C TPEOOBAHUAMHU K
OLIEHKE 5, HO JIOIYCTHJI JIBa-TPU HeJ0UeTa, He Oosiee 0 JHON Herpy0oil OIMOKU U OTHOTO HeloueTa.
Ouenka 3 cTaBUTCS B TOM CIIydae, €CJIM yYaIlUiCs BHIIOTHII paboTy HE MOTHOCTHIO, HO 00beM
BBITTOJIHEHHOHN YacTH TaKOB, YTO MO3BOJISET MOJIYYUTh TPABUIIbHBIE PE3YJIbTAaThl U BBIBObI, €CIIH B XO/1€
IIPOBEJICHUS OIBbITA U U3MEPEHUM OBLIN JOMYLIEHBI OIINOKH.

OueHka 2 cTaBUTCs B TOM CIIydae, €ClIM yJalluicsl BBIIOIHUI pabOTy HE MOJHOCTHIO M 00BEM BBITIOTHEHHON
paboThI HE IO3BOJISIET C/IETIaTh MPAaBUIIbHBIE BBIBO/IbI, BEIUNCICHUS; HAOIIOAEHNS TPOBOJMIINCH HEMPABUIIBHO.
IlepeyeHnb omINOOK.
|. I'pyOble ommoKu.

1. He3naHue omnpe/esieH|ii OCHOBHBIX MTOHATUH, 3aKOHOB, IPAaBUJI, OJIOKEHUH TEOpUH, GOPMYII,
OOLIENPUHATHIX CUMBOJIOB, 0003HaUEHUS GUZNYECKUX BEJTMYMH, EAMHUILY U3MEPEHUS.
2. HeymeHue BBIIENATH B OTBETE TIIABHOE.
3. HeymeHune npUMEeHATh 3HaHUS U1 PEeIIeHUs 3a7a4 U 00BbsICHEHUS] (PU3NUECKUX SBJICHUH; HETIPABUIHHO
chopMyIHPOBaHHBIE BONIPOCHI, 33aHUs WIIK HEBEPHBIE OOBICHEHHS X0/1a UX peIlIeHHs], HE3HAaHUE IPUEMOB
pelieHns 3a/1a4, aHaJIOTMYHBIX PaHee PEeLIEHHBIM B KJIacce; OIIMOKH, TOKa3bIBAIOLINE HETTPABUIHLHOE
NOHMMAaHME yCIOBUSA 331a4M UM HENPAaBUIbHOE HCTOJIKOBAHUE PEIICHUS.
4. Heymenue yuTath U CTpOUTH TpapUKu U MPUHIUITHAIBHBIE CXEMBI
5. HeymeHue noAroToBUTh K paboTe yCTaHOBKY HJIM JIAOOPaTOpHOE 000PYI0BaHUE, TPOBECTH OIIBIT,
HEOOXOUMBIE PACUEThl WIIM UCIIOJIb30BATh MOJyUYE€HHBIE JaHHBIE /1JIs1 BEIBOJIOB.
6. HeGpexHoe oTHOIIEHHE K Ja00paTOpHOMY 00OPY0BAHUIO M U3MEPHUTEIBHBIM ITPHOOpaMm.
7. Heymenue onpenenuTs MOKa3aHUs U3MEPUTETLHOTO TTpHdopa.
8. Hapymienue TpeGoBaHuii paBuil 6€30MacHOTO Tpy/ia MPH BHIMOJIHEHUH SKCIIEPUMEHTA.
Il. HerpyOble omnoKku.
1. Herounoctu ¢opMynupoOBOK, ONpeAeNeHUH, 3aKOHOB, TEOPHUH, BBI3BAHHBIX HEMOJHOTOH OTBeTa
OCHOBHBIX NPU3HAKOB ompenenseMoro noHATHa. OmuOKY, BbI3BaHHBIE HECOOJNIIOIEHUEM YCIOBHMA
IIPOBEJEHUS OIBITA WU U3MEPEHUN.
2. OmuOKH B yCIOBHBIX 0003HAUEHUAX Ha MPUHIUIHAIBHBIX CXeMaX, HETOYHOCTH YepTexel, rpauKoB,
CXEM.
3. Ilpomyck uiau HETOYHOE HANMCAaHWE HAMMEHOBAHUHN eIMHUILL (PU3NYECKUX BETUYHH.
4. HepaunoHanbHBIN BBIOOP X0/ pEIICHHUS.
I11. Henouersl.




E

HepamnuoHanbHble  3amWcH  NPH  BBIYUCICHHSX, HEPalMOHAIBHBIC TPUEMBl  BBIYMCIICHUH,
npeoOpa3oBaHuil U peuIeHus 3aay.

Apudmerndeckne ommOKH B BBIYMCICHHSIX, €CIU ATH OMMOKH TPyOO HE HCKAKAIT PEabHOCTH
MOJIy4EHHOTO pe3ysIbTara.

OTnenbHbIC MOTPEUTHOCTH B (POPMYITHPOBKE BOIIPOCA WIIA OTBETA.

HebpexHoe BbINoNIHEHNE 3aMuceil, YepTexkeit, cxeM, rpadukos.

Opdorpadudeckue 1 MyHKTyallMOHHBIE OIMTUOKH.



4.

TemaTnueckoe IIAHUPOBAHME.

OcHoBBI YIeKTpoAUHAMUKH (mpoaoskenne 10 knacca - 11 gacoB)

MarauTtHoe noJie (7 4acoB)

Ne Tema ypoka . Conep:xanme y4eOHOro rmpeamera
ypo 3 g IInannpyemMble npeMeTHbIE Pe3yJbTaTbl 0CBOCHUS
Ka = yueOHOro npeamera
1 T.b. MarautHoe noJe, ero CBOMCTBa. 1 BzaumopeiicTBre nNpoBOJHUKOB C TOKOM. 3HaTh CMBICT PU3NYECKUX BEIHMYNH «MarHATHEIE
MaruuTtssle cuiibl. Marautaoe noje. OCHOBHBIE | CHIIBDY, KMarHUTHOE ITOJIEY.
CBOICTBa MAarHUTHOTO MOJISI.
2 MarsuTHOE 110J1€ IIOCTOSITHHOTO 1 Bekrop MarautHOM nHaykuuu. IIpaBuio 3HaTh: IpaBUIIO «OypaBUMKay, BEKTOP MarHUTHOM
NIEKTPUIECKOT0 TOKA. «OypaBuHKay. MHAYKOUU. [I[pUMeHsITh JaHHOE PaBWIIO I
oTpeAeNeHNs HallpaBJICHUS JINHUI MarHUTHOTO TOJISI U
HaIpaBJeHNs TOKA B MPOBOJAHHMKE.
3 WHaykuys MarHuTHOTO MOJIS. 1 CunoBas XxapakTepHCTHKAa MarHUTHOTO TOJIS. 3HaTh:CMbICH HU3NUECKUX BEJTMUUH «MarHUTHAS
WHAYKLIUS», KMATHUTHOE TOJEY.
4 | JleficTBME MAarHWTHOTO IOJISl HA IPOBOJAHUK 1 3axon Amnepa. Cuiia Amnepa. [IpaBuno «ieBoit | IloHmmMaTh cMBICT 3aKOHAa AMIIepa, CMBICIT CHITBI
¢ TokoMm.JladopaTopHas paGora Nel. pyku». [Ipumenenue 3akona Amrmepa. Awmmnepa kak puzndeckoii BenuuuHbl. [IpuMeHsTs
«Habarwaenue 1eiicTBUS MATHUTHOIQ Habnronenue neficTBUsI MAarHUTHOTO MOJISI HA TOK. | MPAaBHUJIO «JIEBOM PYKM» IUIsl ONIPENeNICHNs HarpaBieHUs
10JIS HA TOK». JefcTBus cruiibl AMiepa (JIMHUM MarHUTHOTO ITOJIS,
HaIpaBJeHUs TOKA B IPOBOJHHUKE). Y MeTh MPUMEHSTh
MOJTy4YeHHBIE 3HAHUS HA MTPAKTHKE.
5 JleiicTBMEe MarHUTHOTO II0JIS HA 1 JelicTBUEe MAarHUTHOTO MOJI HAa JBUXKYIIUKCS HonumaTs cmbic critbl JlopeHIa Kak pU3ndecKoit
JBIKYIIMKACS 3JIEKTPUUECKUI 3apsia. anexkrpudeckuii 3apsia. Cuna Jlopenua. [lpaBuno | BenmuuuHbL. [IpuMeHATs MpaBUIIO «JIEBOW PYKWM» IS
«JIEBOM PYKI» ISl ONIPEIENIEHNUs HallpaBIeHNs oTpezieNieHHs HaIllpaBJIeHUs NeHcTBUS cuiibl JlopeHna
cwiel Jlopenna. JBmkenue 3apspkeHHOM yacTUlbl | (JIMHUA MarHUTHOTO TOJISI, HAIIPABICHUS CKOPOCTH
B OJHOPOAHOM MarHUTHOM noJje. [lpuMeHenne | IBHXKYILETOCs JIEKTPUIECKOT0o 3apsiia).
cuiibl JIopeHiia.
6 Pewmenne 3anay no teme «MarautHoe 1 MarsuTHOE 1oJIE. YMeTh IpUMEHATH NI0yYEHHbIEC 3HAHMS HA IIPAKTHKE.
TIOJIEY.
7 CamocrosTensHas pabota «MarauTHoe 1 MarsuTHOE ToJe. YMeThb NpUMEHATH NTOJIyYEHHBIE 3HAHUS HA IPAKTHUKE.
10JIEY.
DJIeKTPOMArHUTHasi MHAYKIMSA (7 4acoB)
8 SIBneHne 3eKTPOMarHUTHOW MHAYKLINH. 1 | DnexkrpomarnuTHas MHAYKUUSA. MarHuTHBINA OTOK. | [IOHMMATBL CMBICT SBJICHUS 3JIEKTPOMArHUTHOM
MarauTHsli MOTOK. 3aKOH WHAYKLIMH, 3aKOHA JIEKTPOMAarHUTHON HHIYKIWH,
3NEKTPOMArHUTHON MHIYKIIHH. MarHUTHOTO MOTOKA KaK (DN3NYECKOW BEJINYHHBIL.
9 Hanpagnenue nHAYKIIMOHHOTO TOKa. 1 Hamnpasnenue nunnykuroHHoro toka. [Ipasuio IIpumensaTs npasuio JIeHua s onpeneneHus
[Tpasuiio Jlenna. Jlenna. HalnpaBJeHUs] HHAYKIIMOHHOTO TOKA.
10 Pemenne 3amau. OnekTpoMarHuTHast HHAYKIMA. MarHuTHeld oToK. | IIoHMMAaTh CMBICT SIBJIEHHS DJIEKTPOMarHUTHOM




WHIYKITAH, 3aKOHA DJICKTPOMArHUTHON MHIYKIIHH,
MarHMTHOTO MOTOKA KaK (PM3MUECKOM BETUYHHEI,

11 Camounayknusa. THIyKTUBHOCTb. 1 SAsnenue camonaaykuuu. ManykrusHocts. D/IC | OnuchIBaTh M OOBSICHATH SIBICHHE CAMOMHAYKIIUH.
CaMOWHIYKIIHH. HonumaTs cMBICT (PU3UUECKON BETUIAHBI
(MHAYKTUBHOCTB). YMeTh IPUMEHSTH (OPMYJIBI TPU
pEIIeHnH 3a4a4.
12 JlabopaTopHasi pagora Ne2. «M3yueHnue 1 DneKTpoMarHuTHAsT HHAYKIIHA. OnuchIBaTh U 00BSACHATD (PU3UIECKOE SIBIICHHEC
SIBJICHHUS 3JIEKTPOMATHUTHON MHAVKIMI. AJIEKTPOMArHUTHON MHIYKIIHU.
13 OneKTpOMarHuTHoe MoJe. 1 DneKTpoMarHuTHOE noje. Heprus MarHutHoro | IloHMMaTh CMBICT (PU3HYECKUX BETMUUH
MOJISI. «QIEKTPOMArHUTHOE MOJIeY», «IHEPTUsl MATHUTHOTO TOJIS».
14 KontpoanHasi pagora Nel. «MarHuTHoe 1 MaruauTtHoe moJie. DIIeKTPOMarHuTHAS HHAYKIHUA. | YMeTh MPUMEHSTH MOTyYeHHbIE 3HAHHS Ha IPAKTHKE.
noJje. DJIeKTPOMATHUTHAA NHAVKIMSY.
Kousieoanusi u BoJnbI (17 yacon). MexaHu4yecKue U 3JIEKTPOMATHUTHBIE KoJie0aHust (6 4acoB)
15 CBOOOTHBIC U BBIHYKICHHBIC 1 CB00OOIHBIC ¥ BBIHYKJICHHBIC MEXaHUYCCKHUEC [MoHuMAaTh CMBICT PU3NIESCKUX SBJICHUN: CBOOOHBIC U
MeXaHW4YeCcKue KojaeOaHusl. KoJeOaHusl. BBIHYX/ICHHBIE MEXaHHYECKHNe KoJaeOaHusl.
16 XapaKTepUCTHKU MEXaHMIECKUX 1 XapakTepuCTHKHU: aMILTUTYa, IEPUOI, 9acTOTa, [MonuMaTh cMBICT PU3NIECKUX SIBICHUN: CBOOOTHBIC U
KOJIEOaHUI. SHEPTHUSL. BBIHYKJICHHBIC MEXaHUYCCKHE KOJICOaHMsI.
17 Pemrenue 3anau. 1 XapaKTepUCTHKH: aMILTUTY1a, IEPHUO]I, YACTOTa, YMeTb IPUMEHATH MTOJTyYeHHbIC 3HAHHUS Ha MTPAKTHKE.
JHEPrHsl.
18 | CBoOoHBIC U BEIHYKICHHBIC 1 | OTkphITHE DIEKTPOMATHUTHBIX KOJIEOaHUH. MonuMaTh cMBICT PU3NIECKUX SIBICHUIN: CBOOOTHBIC U
3JIEKTPOMArHUTHBIE KOJICOaHHSI. CB0OO/IHBIC ¥ BEIHYKICHHBIE 3JICKTPOMArHUTHBIC BBIHYK/ICHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHMS.
KoJIeOaHusl.
19 | Pemenue 3anau. 1 | CBoOonHBIE U BEIHYXIEHHBIE 3JIEKTPOMAarHUTHBIE YMeTh MPUMEHSTH MTOTyUYeHHbIE 3HAHMS Ha TIPAKTHKE.
KoJie0aHwMsl.
20 | IlepeMeHHBIH MEKTPHUYECKHUI TOK. 1 | Ilepemennsriii Tok. [lomydyeHne nepeMeHHOTO TOKaA. [onumaTe cMbICT GU3NUECKON BETUUHHBI (TIEPEMEHHBIN
VYpasaenne J/1C, HanpsHKEHUS U CUIIBI IS TOK).
TIEPEeMEHHOTO TOKa.
IIpousBoacTso, nepegaya U UCHOJIb30BAHUE JIEKTPUUYECKOi SJHeprun (4 yaca)
21 I'enepupoBaHuE MIEKTPUUECKON SHEPIUU. 1 I'enepatop nepemennoro Toka. Tpancopmaropsr. | IloHMMaTh MPUHIMIT ASHCTBUS T€HEPATOPA IEPEMEHHOTO
TpancdopmaTopsl. TOKa. 3HATH YCTPONUCTBO M MPUHITUTI ACHCTBUS
TpaHcopmaropa.
22 Pemenue 3agau no teme: «T'panc- 1 TpancdopmaTopsl. YMeThb IpUMEHSATH MOJTyYeHHbIE 3HAHHUS Ha MIPAaKTHKE.
hopmaTops.
23 [Ipou3BOACTBO U UCITOJIH30BAHUE 1 [Tpou3BOACTBO PIEKTPOIHEPTUH. THIIBI 3HaTh crIocOOBI IPOM3BOICTBA AIIEKTPOIHEPTHH. HazbBarh
AJIEKTPUUIECKOI SHEPTUH. anekTpoctaHiuid. [loBbiienue 3¢ pexTHBHOCTH OCHOBHBIX TIOTpEOUTENEH IIEKTPOIHEPTHH.
HCTIOJIB30BAHUS 3JIEKTPOIHEPTUH.
24 Ilepegada HIIeKTPOIHEPTUH. 1 [Tepengada HIeKTPOIHEPTUH. 3HaTh CIIOCOOBI IepeIadn AJICKTPOIHEPTHH.




Mexannyeckue U 3JeKTPOMArHUTHBIE BOJIHBI (7 4acoB)

25 MexaHn4ecKkue BOIHBI, UX [TonsTHEe MEXaHWYECKUX BOJH, JUINHA BOJIHBI. 3HaTh: [IoHATHE MEXaHUYECKUX BOJIH, IJIMHA BOJIHBI.
XapaKTePUCTUKU.
26 3BYK, XapaKT€pPUCTUKHU 3BYKa. [TonsiTue 3ByKOBOH BOJIHBI. 3HATh: TPOMKOCTB, TeMOp, BBICOTA.
27 3BYK M €ro CBOMCTBA. 3HaTh: OTpa)K€HNE MOTJIOIICHNUE.
DneKTpoMarHuTHas BoiaHa. CBOMCTBa Teopus Makceemna. Teopust aaTsHOACHCTBHS U 3naTthb cMbIca Teopun Makcsemia. OObSICHATE
28 3IEKTPOMArHUTHBIX BOJIH. onmu3koneiicTBusi. BozHUKHOBEHHE BO3HUKHOBEHHE U PACIIPOCTPaHEHHUE 3JIEKTPOMArHUTHOT O
pacrpocTpaHEeHUE JIEKTPOMATHUTHOIO TIOJIS. nossi. OnuckIBaTh U 00BSICHATH OCHOBHBIE CBOMCTBA
OcHOBHBIE CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH. 3JIEKTPOMArHUTHBIX BOJIH.
[Mpunnun pagroTeneoHHOH CBA3M. YCTpoHCTBO ¥ IPUHIMIT ACHCTBUS pagronpuéMunKka | OMUCHIBaTh U OOBACHITH IPUHIUIIB PAAHOCBS3H. 3HATH
29 [Ipocreiimuii paiuoONpPUEMHHUK. A.C.Ilonoga. ITpyuHIMIBI PAIHOCBA3H. YCTPOMCTBO U NPUHLHUII ACHCTBUS PAIUO-IPUEMHHKA
A.C.Ilonoga.
30 Pannonokauus. ITonsaTue o TeaeBUACHUN. Henenue paauoBoiH. Vcnons30BaHUE BOJH B OnuceiBaTh (U3NYECKIE SBICHIS: PACTIPOCTPAHEHIE
Pa3Burtue cpencTs cBs3u. paauoBemmanuu. Panunonokanus. I[lpumenenue paanoBOIH, paauosoKanus. [IpuBoguTh MpUMepsI:
paanojioKali B TCXHUKE. HpI/IHHI/IHBI HpI/IéMa u IMPUMCHCHUC BOJIH B paJUOBCIIaHUN, CPCACTB CBA3U B
MOJYYEHUS! TEeIEBU3NOHHOTO N300paKEeHUSI. TEXHUKE, panuojokanuy B Texuuke. IloHumarp
PasButHe cpencTs cBs3M. NPUHLMITEL TPUEMa U TIOJTyYeHHS TETIEBU3HOHHOTO
H300paKEeHHUSI.
31 Koutpoabhasi pagora Ne2. DJIEKTPOMAarHUTHbIC KOJICOAHHS U BOJIHBI.
«JIEKTPOMATHUTHBIE KOJIeOAHUS U
BOJIHBD.
Ontuxa (18 yacos)
CaeTtoBble BoJIHBI (10 yacoB)
32 CkopocTs cBeTa. Pa3ButHe B3MI110B Ha IPUPOJTY CBETA. 3HaTh pa3BUTHE TEOPUH B3IJISIOB Ha IPUPOAY CBETA.
I'eomerpuyeckas u BoHoBast onthka. Onpenenenue | [loHMMATH CMBICK (GU3NYECKOTO TOHATHS (CKOPOCTh
CKOPOCTH CBETa. CBETa).
33 3aKkoH oTpakeHus cBeTa. Perienne 3akoH otpakeHus cBeta. [loctpoenue nzodpaxenuii | [loHMMaTh cMBICT GU3NUECKUX 3aKOHOB: MTPHHIIUIT
3a7]a4 Ha 3aKOH OTPAKEHUE CBETA. B IUIOCKOM 3€pKaie. I'tolireHca, 3aKk0H OTpa)keHHsI CBETA. BBINOIHATE
MTOCTPOEHNE N300PAKEHUH B TUIOCKOM 3epKalle.
34 3aKkoH mpenoMieHus ceera. Pemenue 3akoH npenoMiieHus cBeta. OTHOCUTENBHBIN U IMonumMaTh cMBICT PU3MYECKHUX 3aKOHOB (3aKOH
3aJ1a4 Ha 3aKOH MPEJIOMIICHUS CBETA. aOCOIOTHBIN MOKa3aTeNlb IPEIIOMIICHHUS. NPEJIOMIICHHSI CBETa). BBIMOIHATE MOCTpOeHNE
M300paKeHNH.
35 [TonmHOE BHyTpeHHEe OTpaKEeHHE. [TonHOE BHYyTpEeHHEE OTpaKEeHHE. IoHMMAaTB CMBICI MTOJIHOTO BHYTPEHHETO OTPAKECHUS U
€ro IPUMEHEHMSL.
36 JlaGopaTopHas paGora Ne3. N3mepenne nokasaTesns MpeaoMIIeHHs CTEKIa. BreInonHATs H3MepeHUs MOKa3aTens NPeToMICHUS

«M3MepeHne MoKa3aTesist
MPEJOMJICHHUSA CTEKJIA.

CTCKJIA.




37 JIumza. [TocTpoenne n300pakeHus B 1 | Bunel nun3. dopmyna ToHKOM auH3bL. OnTrdyeckas | 3HATh OCHOBHBIC TOUYKH JIMH3BL. [IpUMEHSITH HOPMYIIbI
JIUH3E. cuia u GOKyCHOE paccTosHue JUH3bI. [locTpoeHne | THH3BI IPH PEeUICHUH 3a1a4. BRIOIHATE mOCTpoeHHE
M300paKeHMIA B TOHKOH JIMH3E. Y BETWUCHHUE JIMH3BL. | M300paKCHUH B JIMH3E.
38 JInH3bl. @OpMyJia TOHKOH JIMH3BIL. 1 Dopmyna TOHKOU JIMH3BL. YMeTh NpUMEHATH NIOTYYEHHbIEC 3HAHMS HA PAKTHKE.
39 Hucmepcus certa. 1 | ducnepcus cBera. IoHuMATBL CMBICTT (GU3UIECKOTO SIBICHHS (TUCTICPCHS
cBeta). OOBSCHATH 00pa30BaHUE CILIONIHOTO CIICKTPa
TIPH TUCTIEPCUH.
40 Huarepdhepenmus ceera. Jndpaxmust 1 Hutepdepenmus. Judpakmms ceera. IoHuMATBL CMBICTT (DH3UIECCKOTO SBICHHI:
CBeTa. uHTepdeperuus, udpaxuus. OOBSICHATH YCIOBHE
MOJIY4YeHUs YCTOMYMBON MHTEp(HEPEHIIMOHHON KapTHUHBI.
41 Pemrenne 3amau o teme: «OnrTuka. Orntrka. CBETOBBIE BOJTHEL. YMeTh IpUMEHSTH MMOTy9IeHHBIC 3HAHUS Ha ITPAKTHKE.
CBETOBBIC BOJIHBD).
42 KontpoanHasi pa6ora Ne3. «Onruka. | 1 Orntuka. CBETOBBIC BOJTHBL. YMeTb NpUMEHSTH NMOTyYCHHBIC 3HAHHS HA MPAKTUKE.
CBeToBbI€ BOJTHBDY.
J/1eMeHThI TEOPUU OTHOCUTEJILHOCTHU (3 yaca)
43 ITocTynaTel TEOPUH OTHOCUTEIBHOCTH. 1 | IocrynmaTsl TEOpUH OTHOCHUTENHHOCTH DWHINTEIHA. | 3HATH MOCTYIATH TEOPUH OTHOCUTEIFHOCTH
OUHIITeHHA.
44 PenaruBucrckas tuHaMuKa. 1 | CnexctBus TEOpUH OTHOCUTEIBHOCTH. IMoHuMAaThL CMBICI IOHSTHUS «PETATUBUCTCKAS
JTIMHAMUKA». 3HATh 3aBUCIMOCTh MacChl OT CKOPOCTH.
45 CBsI3b MEXIY Maccoi M SHEpTueil. 1 3aKOH B3aMMOCBSI3M MacChl U 3HEPTHU. DHEPrust 3HAaTh 3aKOH B3aMMOCBS3H MAacChl U SHEPTHH, TIOHATHE
TIOKOSI. «3HEPTHUs TIOKOA».
H3ayyenne u cieKTpsl (S 4acoB)
46 Buns! uznyuenuit. lkana 1 Bunsl nznydenuii 1 ICTOUHUKOB cBeTa. [lkana 3HaTh 0COOCHHOCTH BUIOB M3ITYYCHUH, MIKATY
AJIEKTPOMArHUTHBIX BOJIH. AJIEKTPOMArHUTHBIX BOJTH. AJIEKTPOMArHUTHBIX BOJIH.
47 CHexTpsl U CTIEKTPAIbHBIC anmapaThl. 1 | Pacnpenenenue 3Hepruu B ciekTpe. Buabl ciekTpoB. | 3HATh BUABI CIIEKTPOB U3TYYEHHUS U CIIEKTPHI
Bugpt criektpoB. CriekTpanbHbIN Criextpanbhbie anmapatsl. ClIeKTpaibHbBIM aHATU3 U | TIOTJIOLICHUSI.
aHaIu3. €ro IPUMEHEHNE B HAYKE W TEXHUKE,
48 JlaGopaTopHas paGora Ne4. 1 CromHsle ¥ TMHEHYATBIE CIIEKTPBI. YMeTb NpUMEHATh MOJIyYEHHBIE 3HaHUS Ha MIPAKTHKE.
«Hao0a101eH1e CIJIONIHOTO B
JIMHEHYATOr0 CEKTPOBY.
49 UndpakpacHoe u yapTpadroneToBoe 1 HudpakpacHoe 1 yabTpadHoneTOBOE U3TYUCHUS. 3HaTh CMBICK (U3NUECKUX TOHATHN: HH(PaKpacHOe
U3ITYYEHHSL. U3JIy4eHHe, yIbTpaduoIeTOBOE U3IyUCHHE.
50 PenTreHoBckue mydm. 1 PentrenoBckue ay4u. Busl aeKTpoMarHuTHBIX 3HaTh peHTreHOBCKHE Ty4r. [IpuBOIUTE IPUMeEpHI
W3ITyYCHHH. MPUMEHEHUS B TEXHUKE PA3IMIHbIX BHJIOB
9JIEKTPOMArHUTHBIX W3TY4YEeHUH.
KBanToBas ¢usuxa (12 yacoB)
CBeToBbI€ KBaHTHI (3 yaca)
51 | ®oroaddexT. YpaBHenue DiiHmreitna. | 1 YpaBuenue DiHmTeHA U1 GOTOIDPEKTA. IMonumaTh cMBICT siBIIeHHS BHEITHETO (oTodddeKTa.

3HaTh 3ak0HBI PoTOd(dEeKTa, ypaBHEHHE DHHIITEHHA
st poroaddexra. O0BACHATH 3aK0HBI PoToddhdekra ¢




KBaHTOBOW TOYKH 3PEHHS, IIPOTHBOPEUHE MEKITY
ONBITOM U TEOpHEil.

52 @DOTOHBI. DOTOHBI. 3HATh BEIMYUHBI, XapaKTEPHU3YIOLIME CBOWCTBA
(oToHA: Macca, CKOPOCTh, SHEPIWS, UMITYJIbC.
53 [Tpumenenne dhotodrddexra. [Ipumenenne GOTOIIEMEHTOB. 3HATH YCTPONCTBO M MPUHITAI JEHCTBHS BAKYYMHBIX U
MOJYIPOBOAHUKOBBIX (DOTO371€MEHTOB. OOBACHITH
KOPIyCKYJISIpHO-BOTHOBOM nyanu3m. Ilonumars
CMBICTI TUTIOTE3HI JIe bpois, mpuMeHsITh POpMyITBI
Npu pemeHuu 3anad. [IpuBoauTs npuMepsl
NpUMEHEHUs POTORIEMEHTOB B TEXHHUKE, IPUMEPHI
B3aMMOJICHCTBUS CBETA U BELIECTBA B IPUPOJIE U
TEXHHKE.
AtomHuas ¢u3uka (3 yaca)
54 | Crpoenue aroma. OnbiThl Pe3epdopra. Onsitel Pe3epdopaa. Ctpoenue aroma 1o [MoHuMAaTh CMBICH (PU3UUECKUX SBICHUH,
Pesepdopay. MOKA3bIBAIOUINX CIOKHOE CTPOCHHUE aTOMa. 3HATH
cTpoeHue atoma o Pesepdopry.
55 Ksanrtossie noctynats! bopa. KganroBsie noctynatsl bopa. IToHuMaThL KBaHTOBBIE IIOCTYNATHI bopa.
HUcnonszoBaTh mocTymnatel bopa miist 00bsacHeHUsS
MeXaHM3Ma UCIYCKaHMs CBETa aTOMaMHU.
56 Jlazepsl. CaoiicTBa na3epHoro usinydenus. Ilpumenenue HMeTp NOHATHE O BBIHYKJIEHHOM HHIYIIUPOBAHHOM
nazepos. IIpuHumn neiicTeus nasepa. U3Ty4eHUH. 3HATh CBOWCTBA JIa3ePHOT0 U3IYUECHHUS,
MPUHLUI AeWCTBUS J1a3epa. IpuBoauTs npumeps
MIPUMEHEHHUS JIa3epa B TEXHUKEHAYKE.
Du3nKa aTOMHOro siApa (6 4acoB)
o7 Crtpoenue aToMHOrO sifipa. SnepHbie IIpoToHHO-HENTPOHHASI MOAETH siApa. S nepHble MonuMaTh CMBICT QU3MUYECKHX MMOHITHI: CTPOCHUE
CHJIBL. CHJIBL. ATOMHOTO s17pa, siiepHble cuiibl. [IpuBOANTH IpUMeEpEI
CTPOEHHUSI sI/Iep XUMHUYECKHUX 3JIEMEHTOB.
58 OHeprus CBA3M aTOMHBIX sIIIEP. OHeprust cBsizu sapa. Jepexr macc. MonumaTh cMBICT QU3MUYECKHX TTOHSTHI: SHEPTUs
CBSI3U s111pa, Ae(eKT Macc.
59 3aKOH paMoaKIMBHOIO pacraja. Ilepuon nmonypacnana. 3aKoH pagOaKTUBHOTO IHonumMaTh cMbICT (PU3MUYECKOTO 3aKOHA (3aKOH
pacnana. PaAMOaKTUBHOTO pacraja).
60 Snepusbie peakuuu. [enenue saaep Snepusbie peakuuu. [enenue sapa ypana. llenusie | PemaTh 3a1aun Ha cOCTaBJICHUE SAEPHBIX PEAKITUH,
ypaHa. LlenHele siepHbIe peaKkIyH. sIIepHBIE peakiuu. S nepHslil peakTop. OTpeeNIEeHEe HEU3BECTHOTO AIEMEHTA PEAKIUH.
SAnepHslii peakTop. OOBACHATD A€NEHUE Apa ypaHa, HEHYIO PEaKIHUIO.
OOBSICHATH OCYIIECTBICHHE YIIPABIIEMOI peakiinu B
SIEPHOM pEaKTope.
61 [IpumeHeHune saepHON SHEPTHN. [Ipumenenue snepHoit sHeprun. buonorndeckoe [IpuBOaUTH IpUMEPHI NCTIONB30BAHUS SAEPHOM

Bbuonorunueckoe nencTeue
PaINOaKTUBHBIX U3ITyUCHUH.

HCﬁCTBHe PaaAuOaKTUBHBIX I/I3J'Iy‘ICHI/H7L

SHEPI'UH B TEXHUKE, BIMSHUAS PaIMOAKTHBHBIX
M3ITYYCHUHA Ha KUBBIE OPTaHU3MBI, HA3bIBATh CITOCOOBI
CHW)KCHUS ITOTO BIHSHUSA. [[pUBOINTE pUMEPHI
IKOJIOTHYECKUX TIPOOIIEM TIPU pabOTE aTOMHBIX
AJIEKTPOCTAHINI 1 HA3bIBATh CIIOCOOBI PEIICHHUS ITUX




po0JeM.
62 Kontpoabhasi pagora Ne4. CaeToBble KBaHTHL. DU3MKa aTOMa U ATOMHOTO SiApa. | YMeTh IPUMEHSTh MOJIYYCHHBIC 3HAHUS Ha MTPAKTUKE.
«CBeTOBbIe KBAHTBI. DPU3HKA
ATOMHOIO SIIPAY.
DJieMeHTapHbIe YACTHIIbI.
63 ®duzuka >1eMEHTapPHBIX YACTHUII. Tpu 3Tana B pa3BUTHU (PU3UKH FIEMEHTAPHBIX 3HaTh paznyre TPEX 3TANOB Pa3BUTHS (PUIUKU
yacTull. OTKPBITUE TIOUTPOHA. AHTUYACTHUIIBI. 3JIE€MEHTAPHBIX YACTHII.
OtkpsiTie HeWTprHO. Knaccudukaris HmeTs oHsATHE 0 BCeX CTAOMIBHBIX AIIEMEHTAPHBIX
SJIEeMEHTApHBIX YacTull. B3auMHble nmpeBpamieHus: | 4acTUlax.
aneMeHTapHbIX yacTull. KBapku.
64 Enunas ¢pu3udeckas kKapTHHA MHpA. DyHIaMeHTaIbHBIE B3AUMOIEHCTBHSL. OOBACHATH HU3NIECKYIO KAPTHHY MHpA.
Ennnas dusnueckas kapTrHa Mupa.
65 ®u3uKa 1 Hay4YHO-TEXHUUECKAst ®usuka u acrponomust. Ou3vika ¥ OUOIOTHSL. HmeTs nipeacTaBiieHre O TOM, KaKoi peliaroninii BKiaj
PEBOJTIONHSL. Ouzuka u TexHuka. Juepreruka. Co3ganue BHOCHT COBpeMeHHasl (PU3KKa B HAYyYHO-TEXHUYCCKYIO
MaTepHajoB C 33JaHHBIMH CBOMCTBAMU. PEBOITOLIHIO.
AptoMatuzauus npousBoacTsa. Gusuka u
nHpopmaruka. HTEpHET.
66 HTorosoe noBTOpEHHE.

Pe3eps (2 yaca)




