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Pa0ouasi nporpaMmma M KaJleHAapHO-TeMaTH4eCKoe IUIAHNPOBaHUe

yueOHoro marepuana no ¢usuke ais 11 knacca (2 4. B Henento) (0a30BbI YPOBEHbD)

K Y4eOHuKY «@usukay», 11 kaacc. I'.5. Makues, b.b. byxosues, B.M. Uypyrun/Ilox pex H.A. IlapdentneBoii - M.: IIpocBemenue, 2014.
(YyueOHuK 1151 001Ie00pa3oBaTeIbHbIX OPraHu3aiuii). Peasuszamusi 06pa3oBaTeIbHbIX IPOrpaMM eCTeCTBEHHOHAYYHOI H TeXHOJI0rHYeCKOi
HanpapJieHHoOCcTel mo pusnke ¢ HCnoab30BaHueM odopyaoBaHus meHTpa K TOUKA POCTA»7-11 kinacesl/MunncTEpPCTBO NpocBemeHusi Poccuiickoii
®enepannu/,2021r.

2021-2022 y4yeOHbIii TOA

IHosicHuTeABLHAA 3aNMUCKA

HporpaMMa CoCTaBJICHA B COOTBCTCTBHH C q)eI[epaJ'H)HLIM KOMITOHCHTOM T'OCYAAapCTBCHHOI'O CTaHJapTa OCHOBHOTO O6HIGFO O6pa30BaHI/I$I 1o

¢usuke (nmpuka3z Muno6pazoBanus Poccun ot 05.03.2004 Ne1089 «O6 yrBepxaennn denepanbHOro KOMIOHEHTa TOCYAAPCTBEHHBIX 00pa30BaTeIbHbIX
CTaHIApPTOB HAYAIBHOTO OOIIETO, OCHOBHOTO OOIIIEro M CpeHero (IIOJTHOTO) 00Iero 00pa3oBaHus»).

Wzyuenne pusznku Ha 6a30BOM ypOBHE HANpaBJIEHO HA JIOCTHKEHUE CIEAYIOIINX HeJeii:

¢ hopMUpoBaHHE y O0YYaAIOUIMXCS YMEHHS BHAETh U MOHUMAaTh LEHHOCTh 00pa30oBaHUsl, 3HAUUMOCTb (PU3NYECKOTO 3HAHMSI ISl KaX/IO0T0 YeJIOBEKa;
YMEHUH pa3nnyath (AaKTbl UM OLIEHKH, CPaBHMBATH OIICHOYHBIC BBIBOJbI, BHJETh HX CBSI3b C KPUTEPUSMH OLIEHOK M CBSI3b KPUTEPUEB C
OTIpeIeIEHHON CUCTEMO IIEHHOCTEH, (OPMYIHPOBaTh K 000CHOBBIBATH COOCTBEHHYIO MO3HIIUIO;

e hopMHpOBaHUE y O0YYAIOIUXCS LEJIOCTHOIO MPEACTaBIECHUSI O MUPE M pOJU (U3UKU B CO3JAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTHHBI
MUpa; YMEHUS O0BSICHATH O0BEKTHI U MPOLIECCHl OKPYKAIOLIEH NeHCTBUTEIBHOCTH — MPUPOIHON, COLMAIBHON, KyIbTYpHOU, TEXHUUECKOW CPeJIbl,
UCIOJIB3YS AJIS ATOrO (PU3MUYECKNE 3HAHUS;

e iproOpeTeHre O0YyYaloIIMMKCS OIbITa Pa3sHOOOPA3HOM [EATENbHOCTH, OIbITa IO3HAHMS M CAaMOIIO3HAHUS; KIIOYEBBIX HAaBBIKOB (KIIFOUEBBIX
KOMIIETEHTHOCTEH), MMEIOUINX YHHBEPCAJIbHOE 3HAUYCHWE IS PAa3IMYHBIX BHUJOB JESATEIHHOCTH, - HABBIKOB PEIICHHS MPOOJIEeM, NPUHSATHS
peleHnid, MOWCKa, aHauu3a U o0paboTKM HHPOpMalKK, KOMMYHHMKATHBHBIX HaBBIKOB, HAaBBIKOB H3MEPEHHUH, HABBIKOB COTpPYJHHUYECTBA,
3P PEKTHBHOTO 1 OE30MMaCHOTO UCTIONB30BaHUS PA3IMYHBIX TEXHUIECKUX YCTPOMCTB;

Padouyas nporpamma no ¢usuxe 1is 11 kiacca (0a30Bblii YPOBEHB) COCTABJICHA HA OCHOBeE:

e ABTOpckux nporpamum I'.5. MskumeBa (CO0pHHK mporpamm Jutst 0duieoopa3zoBarenbHbIX yupexaenuit: @usuka. 10 — 11 k. /H.H. Tynskubaesa,
A.D. ITymkapes. — M.: IIpocsemenue, 2018 rox) — M.: MLl BOYO /10, 2012. — 120 c. ISBN 978-5-905442-05-6

e ApTopckux mporpamm [".S. Mskumesa u ap./ Pabouune nporpammsr o ¢pusuke.7-11 kmaccer / [Tox pen. M.JI. Kopueuu. — M.: MJIEKCA, 2018.

¢ Peatnzanms o6pa3oBaTeIbHBIX IPOrPaMM eCTeCTBEHHOHAYYHOI U TEXHOJIOTHYeCKOH HanpaBJeHHOCTel mo Gpu3nke ¢ MCMOJIb30BaHUEM 000py10BAHMSA
nenTpa « TOUKA POCTA»7-11 knaccel/Munncreperso npocsemenust Poceniickoii ®enepanun/,2021r

e [ToypouHoe mianupoBanue 1o ¢usuke: 10-11 k1. (6a30BbIi ypoBEHB) HA OCHOBE aBTOPCKOM mporpammsl ['.5. Mskuiiesa u ap.: mocodue s
yuuTtenel oomeoopas3opat. opranu3anuii / B.®. [lwios. — M.: IIpocsemenue, 2017.
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PaGouas mporpamma paccunTtana Ha 68 yacos, 1o 2 yaca B Hezento. [lo mporpamme 3a rojt ydamiiecs J0JKHBI BBIITOJTHUTH 4 KOHTPOJIbHbIE pabOThI
1 4 nabopatopHbIe paObOTHI.

N3yuenne kypca ¢usmku B 11 Kimacce CTPYKTYpUpPOBAaHO Ha OCHOBE (PH3WYECKUX TEOPHHM CIEAYIOMUM 00pa3oM: 3JIEKTPOJAMHAMHKA,
3JIEKTPOMAarHUTHbBIE KoJieOaHMs U BOJIHBI, KBaHTOBas (u3nka, crpoeHne Beenennoil. O3HakoMIIeHHE ydaluxcs ¢ pas3nenoM «Ou3uka 1 MEeTOAbl HAy4HOTO
MO3HAHUS MPEIoIaraeTcs MPOBOIUTH MPU U3YUYEHUH BCEX pa3lesioB Kypca.

IIporpammoii npeaycMoOTpeHO U3yUeHHe Pa3iesioB:

1.  OCHOBBI PJEKTPOTMHAMHKH (TIPOIOJKEHNUE) 11 yacoB
2. Konebanus v BOJIHBI 11 gacos
3. Omnruka 18 yacoB
4. KsanroBas usuka 12 yacoB
5. DnemeHTapHbIC YACTHUIIBI 1 gac
6. 3nadyenue GU3MKHU A1 OOBICHEHUS MUPA U Pa3BUTHS
IIPOU3BOJUTEIBHBIX CHJI O0LIECTBA 2 yaca
7. Crpoenue Beenennoit 7 yacoB
8. IloBTOpenue 4 gaca
9. Peseps 2 Jaca



OcHOBHOE cofep:KaHHue POrPaAMMBbI
JIEKTPOAMHAMMKA (MPOJOJIKEHHE)
MarnutHoe nosne Toka. Manykuus marautaoro nois. Cuna Amnepa. Cuna Jlopenna. Camonaaykius. MHIyKTHBHOCTb. DHEPTUsl MATHUTHOTO
1oJisl. MarHuTHbIE CBOMCTBA BEIIECTBA. DJIEKTPOABUIaTENb. 3aKOH dJIE€KTpOMarHuTHoM MHyKuuu. [Ipasuno Jlenna. MHayKunoHHBINA reHepaTop
INEKTPUYIECKOTO TOKA.

JdemoHcTpauuu

1. MarauTHoe B3auMO/IHCTBHE TOKOB.

2. OTKJIOHEHUE 3JIEKTPOHHOI0 MMy4YKa MAarHUTHBIM I1OJIEM.

3. MarauTHas 3anuch 3ByKa.

4. 3aBucumocts JC MHAYKIUU OT CKOPOCTH U3MEHEHMSI MATHUTHOTO MTOTOKA.
JlaGopaTopHbie padoThI

1. HaOmronenwue neiicTBUS MAarHUTHOTO IIOJISA HA TOK.

2. HW3yueHue sIBICHUS 3JIEKTPOMArHUTHOM MUHIYKIUH.



DJIEKTPOMATHUTHBbIE KO0JIeOAHUS U BOJIHBI

Konebartenbubiit koHTYyp. CBOOOIHBIE U BBIHYKIEHHBIC SJIEKTPOMArHUTHBIE KolebaHusa. ['apMoHHMUYEcCKHE SJIEKTPOMArHUTHbBIE KOJeOaHUS.
DnexTpuueckuil pe3onanc. [Ipon3BoacTBO, nepeaada u NoTpeOIeHHE YICKTPUIECKON SHEPTUH.

DJIEKTPOMArHUTHOE MoJie. DIEKTPOMAarHuTHbIE BOJHBI. CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH. [IpuHIUIIBI
PaIUOCBS3H U TEIIEBUICHUS.

CxopocTh cBeTa. 3aKOHBI OTPAKEHUS | MpeomiieHus ceeta. MaTepdepennus creta. Judpaxmus ceera. Audpakunonnas pemerka. [lonspuzamus
ceta. Jlucnepcus cera. JIunzsl. @opmyna TOHKON JTUH3BL. ONTHYECKUE TPHOOPHI.

[TocTynatel cienuaibHONW TEOpHH OTHOCHTENBHOCTU. [lomHast sHeprus. DHeprusi mokosi. PenstuBucrckuii ummynbe. [ledexT macc u >HEprus
CBSI3H.

JleMoHCTpanun
1. CBoOoaHbIE 3TEKTPOMAarHUTHBIE KOJICOAHUSI.
OcnusuiorpaMMa NepeMeHHOr0 TOKa.
I'eHepaTop nepeMEHHOr0 TOKa.
W3nydenne u mpueM 3JeKTPOMAarHUTHBIX BOJTH.
OTtpaxeHue | MpeOMIICHUE 3JIEKTPOMArHUTHBIX BOJIH.
UnTepdepennus caera.
Hudpaxius ceera.
[TorydeHue cnekTpa ¢ HTOMOIIbIO PU3MBI.
9. TlomyueHue cHeKTpa ¢ MOMOIIbIO TUPPAKINOHHON PEIICTKH.
10. INonspusanus ceera.
11. IIpssMonuHEetHOE pacIpOoCTpaHEeHUE, OTPAKEHUE U MTPEJIOMIICHUE CBETA.
12. OnTtrueckue mpuOopsI.
JlabopaTopHbie padoThl
W3mepenue nokasaTens IpeIoMIICHHs CTEKIIA.

PN R WD

KBanroBas ¢pusuka

I'mnoresa [Tnanka o kBanTax. ®otosrnexrpudeckuii 3hpdext. 3akonsl porodddexra. YpaBHenue DitHmrelHa a1 porodddexra. doton. JlaBieHue
ceeta. KopnyckyasipHO-BOJTHOBOM JyaJIM3M.

Mogenu ctpoenust aroma. OnbiThl Pesepdopaa. O0bsicHeHNE IMHEHYaToro CrnekTpa BoAOPOAa Ha OCHOBE KBaHTOBBIX IOCTYIaToB bopa.

CocraB u cTpoeHne aToMHOTO sijpa. CBOMCTBA SACPHBIX CHII. DHEPTHUS CBSA3M aTOMHBIX Siep. BUIbI paMOaKTHBHBIX MPEBPAIICHUI aTOMHBIX SJIED.
3aKOH paJin0aKTUBHOTO pacnajga. CBONHCTBA HOHU3UPYIOLIUX SACPHBIX N3TydeHUH. J[03a n3myyeHus.

S nepubie peakuuu. Llennas peakuus aenenus saep. SnepHas sHepreTuka. TepMosaAepHbIA CUHTES.

OneMeHTapHble YacTULbl. DyHAaMEHTAIbHbIE B3aUMOICHCTBUS.



JdeMoHcTpanun

1. ®orosddexr.

2. JluHenyaThle CIEKTPHI U3ITYyUCHHUS.

3. Jlazep.

4. CYeTyuK MOHUBHPYIOIINX U3TyYCHUH.
JlabopaTopHbie padoThl

HaGnroeHue CIuionHOro U JIMHEHYaTOro CIIEKTPOB.

Ctpoenue BcesienHoit
Paccrosinue g0 Jlynsl, Connna n Ommkaiiimux 3Be3n. Kocmuueckue uccnenoBanusi, UX HayyHoe M 3KoHOMHYeckoe 3HaueHue. Ilpupona Connna u
3B€31], ICTOYHUKH 3Heprun. Ouznueckrue XapakTepucTHku 3Be37. CoBpeMeHHbIe IPECTABICHUS 0 MPOUCX0oxkaeHnu 1 somonuu ConHua u 3Be37. Haia
I'anaxtuka u mecto ConHeuHoM cuctemsl B Hel. Jlpyrue ranaktuku. IIpencrasienue o pacmmpennn BeeneHHOM.

JKcnepuMeHTaNbHAsA GU3HKaA
OnbIThI, HUTIOCTPUPYIOLIUE U3yYaEMBbIC SBICHUS.

TpeOoBanusi K yPOBHIO IOATOTOBKH BbINNYCKHUKOB 11 Ki1acca

B pesynbrate u3yueHus: Gu3NKu Ha 6a30BOM YPOBHE YUEHUK JOJKEH:
3HATHL/IIOHUMATD
® CMBICJ MOHSATHI: QU3UUECKOe SBIICHUE, THIIOTE3a, 3aKOH, TEOPHS, BEUIECCTBO, B3aMMOJICHCTBHE, 3JIEKTPOMAarHUTHOE I0JIe, BOJIHA, (DOTOH,
aTOM, aTOMHOE SIAPO, HOHU3UPYIOIINE U3TYUYEHUs, TUIaHeTa, 3Be3/1a, ralakTuka, Beenennas;
® CMbICJ (PpU3HMYECKHX BeJIMYHH: CKOPOCThb, YCKOPEHHE, Macca, CHila, UMIYJIbC, padoTa, MEXaHUYECKas SHEPTUs, BHYTPEHHSSI SHEPTHUs,
aOCOJTIOTHAS TEMIIEpaTypa, CPEIHSS KHHETHYECKask SHEPTHsI YaCTHUIL BEIIECTBA, KOJIMYECTBO TETUIOTHI, dJIEMEHTAPHBINA dJICKTPUICCKUN 3apsiT;
® CMBICJ (PM3MYECKUX 3AKOHOB KJIACCUYECKON MEXaHUKH, BCEMUPHOTO TATOTEHUS, COXPAHEHUS SHEPTUH, UMITYJIbCA U SJIEKTPUIECKOTO
3apsiaa, TEPMOAMHAMUKH, SJIEKTPOMArHUTHON MHIYKIIUHU, PoTodPdeKTa;
® BKJIAJ POCCHIICKMX M 3apPY0e:KHBIX Y4EHbIX, OKa3aBIINX HAaMOOJbITIEE BIUSHUE HA Pa3BUTHE (PUBUKH;
yMeThb
® ONUCHIBATHL M OOBACHATH (PM3MUYECKHE SIBJICHHSI U CBOMCTBA TeJ: JIBIDKCHHE HEOECHBIX TEJ M HCKYCCTBEHHBIX CITyTHUKOB 3€MJIU;
CBOMCTBA Tra3oB, >KHJKOCTEH W TBEPIBIX TeEJ; SJEKTPOMATHUTHYIO WHIYKIIMIO, PACIPOCTPAHEHHE AJICKTPOMArHUTHBIX BOJIH, BOJIHOBBIC
CBOICTBA CBETA; U3YUYEHUE U MOTIIONIEHUE CBETa aTOMOM, (OTOIPDEKT;
® OTJIMYATH TUIOTE3bl OT HAYYHBIX TEOPUM; AeJATh BbIBOJAbI Ha OCHOBE SKCIEPUMEHTAIBHBIX [AaHHBIX; NPHBOAUTH NPHUMeEPHI,



[IOKa3bIBAIOLIME, YTO HAOJIOACHUS M SKCIEPUMEHT SBIISIOTCS OCHOBOW JUISl BBIABM)KEHHUS TMIIOTE€3 M TEOpPUH, MO3BOJISIOT MPOBEPHUTH
HCTUHHOCTh TEOPETUYECKHUX BBIBOJOB; (PH3MUECKAs TEOPHS AaET BO3MOKHOCTh OOBACHATh M3BECTHBIC SIBJICHUS MIPUPOBI U HAyyHbIE (DAKTHI,
IIPEJICKA3bIBATD €UIE HEU3BECTHBIE SIBJICHMUS,

NPUBOAUTH NPUMePbI NPAKTHYECKOr0 UCIO0JIb30BaHUA (PU3MUeCKUX 3HAHMI: 3aKOHOB MEXaHUKH, TEPMOJIMHAMUKU U AJIEKTPOJIUHAMUKU
B DHEPreTHKE; Pa3IMYHBIX BHJOB 3JEKTPOMArHUTHBIX H3IYYEHUH I Pa3BUTUS PaaAMoO- U TEIEKOMMYHMKAlWMN; KBaHTOBOH (H3MKH B
CO3/IJaHMH SIZIEPHON YHEPIeTHKH, J1a3€pOB;

BOCIIPMHUMATBH M Ha OCHOBE INOJY4YeHHBbIX 3HAHMII CaMOCTOATEIbHO OLEHMBATH MH(QOpMaLUIO, cojepxalrytocs B coobmenusx CMU,
WuTepHeTre, HAyYHO-IOMYJISIPHBIX CTaThsIX;

HCIO/Ib30BaTh NMPUOOpPeTeHHbIe 3HAHUSL M YMEHHMSl B NPAKTHYECKOH [eATeJbHOCTH W NOBCeJIHEBHOW KU3HU Ui oOecreueHHs
0€30MacHOCTH KHU3HEIACATEIBHOCTH B IMPOIECCE HCIOJIb30BAaHUS TPAHCIOPTHBIX CPEICTB, OBITOBBIX JJIEKTPONPHOOPOB, CPEIACTB pajuo- U
TEJIEeKOMMYHUKALIMOHHON CBSI3M; OICHKM BIMSHHUS Ha OPraHMW3M 4YeJIOBEKAa W JIpyrue OpraHu3Mbl 3arps3HEHUS OKpYXKalolled cpenpbl;
PalMOHAIBHOIO IPUPOAOIOIB30BaHUS U 3aLIUTHI OKPY>KAIOIIEH CPEIbI.

Pe3yabTarhl ocBOeHUs Kypca pu3NKu

JIMYHOCTHBIE pe3yJjbTaThbl:

B IIEHHOCTHO-OPUEHTALMOHHON c(hepe — YyBCTBO FOPIOCTHU 32 POCCUHCKYIO (PU3UUECKYIO HayKy, TYMaHU3M, OJOXKHUTEIbHOE OTHOIIEHUE K
TPYAY, LeNeyCTPEMIICHHOCTb;

B TPYZIOBOH chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaibHEHIIEH 00pa3oBaTeIbHON TPACKTOPHH;
B [TO3HABATEIHbHON (KOTHUTUBHOM, MHTEJUIEKTYaJIbHOM) cepe — yMEHUE YyNPaBIATh CBOCH IMO3HABATEIHHOU JIEATETLHOCTBIO.

MeTtanpeaMeTHbIe Pe3yJbTAThI:

HUCITIOJIB30BaHHUC YMGHI/Iﬁ 1 HABBIKOB PAa3JIMYHBIX BHU/I0B IM03HABATCIILHOM ACATCIIBHOCTHU, IPUMCHCHHUEC OCHOBHBIX MCTOAOB ITO3HAHUA
(CI/ICTCMHO-I/IH(I)OpMaI_[I/IOHHHﬁ AHAJIN3, MOACITIUPOBAHNUC U T.,Z[.) I U3YUYCHUS pa3JIMYHBIX CTOPOH Opr)KaIOH_IGI\/’I HCﬁCTBHTCHBHOCTH;
HCIOJIb30BAHUC OCHOBHBIX MHTCJUICKTYAJIbHBIX onepaunﬁ: (I)OpMyJII/IpOBaHI/Ie TUIoTE3, aHAJIM3 U CUHTE3, CPABHCHUC, 0606H_ICHI/IG,
CUCTeMaTu3anus, BbIABJICHUC IPUYNHHO-CICACTBCHHBIX CB$I3CI\/'I, IIOMCK aHaJIOI'OB,

yMEHHE TeHEpUPOBATh UJEH U OIPEIENISITh CPEICTBA, HEOOXOAUMbIE JIs UX pealln3alllu;

YMEHHE ONPEENSITh LIEIN U 3a/1a4M JIeATEIbHOCTH, BBIOMPATh CPECTBA pealn3alliy LeIei U MIPUMEHSTh UX Ha IPAKTUKE;

WCTOJIb30BaHUE PA3IUYHBIX MCTOYHUKOB ISl MONydeHHs (u3ndeckod HH(OpMauy, NOHUMaHWE 3aBUCHMOCTU COJCpkKaHUSA U (POPMBI
IpeJCTaBIeHNs HHPOPMALIUY OT LieJed KOMMYHHUKAIMK U ajipecarta.

IIpenmeTHbIe pe3yabTaThl (Ha 6A3060M ypoeHe):
1) B mo3HaBatenbHOU chepe:

AaBaTb OIIPCACIICHUA U3YUYCHHBIM ITOHATUAM,



® HAa3bIBAaThb OCHOBHBIE MOJIOKEHHS U3YUYEHHBIX TEOPUI U TUIIOTES;
® ONHUCHIBATH JEMOHCTPALIMOHHBIC U CAMOCTOSITENILHO MPOBEACHHBIE SKCIIEPUMEHTHI, UCTIONB3Ysl AJISl ITOTO €CTECTBEHHBIN (PYCCKHiA,
POJIHOI) SA3BIK U SA3bIK (DU3HKHY;
e KJjaccu(UIMPOBATH U3yUYEHHBIE OOBEKTHI U SIBJICHNUS,
e JenaTh BBIBOJABI M YMO3AKIIOUEHHUS W3 HAONIOJCHHUN, M3yYEHHBIX (U3UUECKUX 3aKOHOMEPHOCTEH, MPOTHO3MPOBATH BO3MOXKHBIE
pe3ybTaThl;
® CTPYKTYpPUPOBATh U3yYECHHBI MaTepHa;
® HHTEPNPETUPOBATH (HU3MUECKYIO HH(POPMAIIUIO, TOTYUYESHHYIO U3 APYTUX UCTOUYHUKOB;
® TMPUMEHSTH TPUOOPETCHHBIC 3HAHUS 1O (HU3UKE JIJIST PEIICHHS IPAKTUICCKUX 3a]1a4, BCTPEUAIOIINXCS B TTIOBCEAHEBHOM KU3HU, IS
0€30I1aCHOTO MCIIOIB30BAHUS OBITOBBIX TEXHUYECKUX YCTPOICTB, PAIMOHATHHOTO MIPUPOIONOIB30BAHUS U OXPAHBI OKPY>KAIOIIEH Cpebl;
2) B IIEHHOCTHO-OPHEHTAIIMOHHOW cepe — aHaIM3upoBaTh U OIICHWBATh TIOCICJACTBUS [JII OKPYXKAIOIIEH Cpeabl OBITOBOM W
MIPOM3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBA3aHHON C MCIIOJIb30BaHUEM (PU3NYECKUX MPOLIECCOB;
3) B TpyaoBo# chepe — mpoBOAUTH HU3HUECKHUI IKCIIEPUMEHT;
B cepe pu3nIecKol KyJIbTypbl — OKa3bIBaTh MEPBYIO MOMOIIb MPU TPaBMaX, CBA3aHHBIX C JIA0OPATOPHBIM 00OPYIOBAHUEM U OBITOBHIMH TEXHUUYECKHUMHU
yCTpOHCTBaMU



KaJIeHIlapHO-TeMaTI/I‘IeCKOE INIAHUPOBAHHUE

®usuka. 11 kiaacc (68 yacos, 2 yaca B HeJ1eJ110)

OcHOBHBIE BU/IbI Hcnonb3oBanue
Ne Tema ypoka DJIeMeHTBbI TpedoBanusi K ypoBHIO AeSITeJIbHOCTH Bua konTpoJ, o0opynoBaHusi
ypo coJepKaHusA MOAr0OTOBKH y4YeHHMKa (Ha H3MepPHUTETH "Touxka pocra"
Ka o0yuaroumuxcs YPOBHE Y4eOHBbIX
AeHCTBH)
Tema 1. OcHOBBI dJ1eKTPOAUHAMMKH (TIpoaoKeHne TeMbl 10 ki1acca - 11 yacoB)
1.1. MarauTHoe noJie (5 yacoB)

1/1 | Aucrpykrax no Th. Bsaumoneticteue 3HaTB CMBICT Brrauciste JlaBaTh JleMoHCTpanus
MaruuTHoOE€ 1oJIe, €Ero TIPOBOZHUKOB C (bu3NYECKUX BEIUYNH CHJIBI, oTpeJieTicHHE. «HM3MepeHue NmoJjs
CBOIJCTBA. Zzﬁif_d' Marnuheie «MarHATHBIE CUJIBDY, JEHCTBYIOIIME Ha [MOCTOAHHOI'0 MAaTHUTa»:

Y P— «MAarHUTHOE TIOJIE. TIPOBO/THHK C JlaTHIK MarHATHOTO TOJIA,
OCHOBHBIE CBOMCTBA TOKOM B HOCTOHHHEH/I Martut
MAarumTHOT'O I10JIA. MarguTHOM IIOJIC. [TOJIOCOBOH.

2/2 | MarauTHOE 1oJie BekTop marauTHOW | 3HaTh: npaBuino «Oypas- OOBSCHSITH Tect. U300paxaTs /IaTYuK MarHWTHOTO I10JIs,
IIOCTOSIHHOTO HHHyKHHH YHKa», BEKTOp MarHuTHOU HpI/IHHI/IH CHJIOBBIC IMHUU MMOCTOAHHBIM MardiuTt
JJIEKTPUYECKOT0 TOKA. [TpaBumo uHAYyKOuU. [I[pumMeHsTh eHcTBUS MarHATHOTO TIOJIS. MOJOCOBOM, TIMHEHKA

«OypaBamKay. JIAaHHOE TIPaBUJIO JJISI OTIpe- § MEKTPOJIBUTATE OOBICHATH Ha M3MepUTETbHAS.
JICTICHU HAIIPABJICHUSA JIMHAN . IIpUMEPAX, PUCYHKAX
MAaravuTHOIO IOJISL U HaIlpaB- IIpaBUIIO
JICHVSI TOKA B TIPOBOTHUKE. «OypaBUHKay.
3/3 | JleficTBrie MAarHUTHOT'O 3akoH Amriepa. IMoHMMAaTHL CMBICIT 3aKOHA JlaBathb ompejie JIeHUE JleMOHCTpaMs

I10JIs1 HA TIPOBOJIHUK C
TOKOM.
Hucempykmaosie no Th.
Jlabopamopnasn
paooma Nel

Cuna Amnepa.
[IpaBuito «eBou

PYKHI».
[Ipnmenenne

AmMriepa, CMBICI CHIIBI
Awmrepa kak pr3maeckoi
BeIMYUHBIL. [IpuMeHATh
HPaBUIIO WJIEBOW PYKH» IS
OIIpeNEICHNS HAaIIPaBICHHUS

noHatuit. OnpenensaTh
HaTpaBJICHAE
JEHCTBYIOIIECH CHUIIbI
Awmriepa, Toka,

KU3MEPEHHUE MOJS BOKPYT
IMPOBOAHUKA C TOKOM):
MaTYUK MaroHuTHOI'O I10JIA,
JIBa IITaTBAa, KOMILJICKT
MPOBOJOB,UCTOYHUK TOKa,
IKJTFOY.




«HaoOmronenue

3aKoHa Amrepa.

TEHCTBUS CHIIBI AMITepa

JIMHUU MardiuTHOTI'O I10JIA.

nefcTBUs Ha6monenue (JIMHUI MarHUTHOTO TIOJIA, Jlaboparopnas pabora.
MACHUTHOTO OIS JeHCTBUS HANpaBIICHUS TOKA B VMenue paborats ¢
HA TOK». MArHHTHOTO ToJist | MPOBOJIHAKE). YMeTh npubopamw,
HA TOK IIPUMEHSTH ITOIy4YECHHBIE (hopmynmpoBaTh
' 3HAaHHWs Ha MMPAKTUKE. BBIBO.
4/4 | JleiicTBE MArHUTHOIO HetictBue MariuTHOro | [TIoHUMATH CMBICIT CHITBI Berauciste DuznvecKuit
0JIsI Ha IBYOKYIITMHACS 1o Ha JABIKYIMACH | JopeHra kak (PU3NUECKOM CUJIBL, AUKTaHT. [laBath
9 DJICKTPUYUCCKHUH 3apsan. ) %
BICKTPUYCCKUU 3apsd. Cra I.])-[OpeHHa P Bermmanmsr. IIpumeHnATH JCUCTBYIOIINC OIIPEICIICHUE ITOHATUH.
TTpaBuio «ieBoii TIPaBUJIO «JIEBOH PYKH» Ha Onpenents
o HalpaBJICHUEC
PYyKm» nis AT OpPEACIICHU A OJICKTPUYICCKHUU o o
. JIEUCTBYIOLIEN
ONpezeseHuUst HalpaBJI€HUs JEHCTBUA 3apsn, 1
HampaBJICHUS CUJIBI H o o CHIIBI OpeHHa’
cwibl Jlopennia (iuHMiA JBYKYIIUICS B < .
Jloperiua. ABmketiiie MarHUTHOTO TOJIs MarHUTHOM P
3apsHKEHHOMN YaCTHUIIB B > ABMKYIICUCA
OTHOPOTHOM HaIpaBJIEHUsI CKOPOCTH roJie. 3apSUKEHHOM
MarHUTHOM IIOJIE. ABHIKYILETOCH YaCTHIIBI, THHAN
[Ipumenenune cuibl AIEKTPUUECKOTO 3apsija). MarduTHOTO MOJIS.
Jlopenna.

5/5 | Pemienue 3a1a4 mo MaruutHoe none. | YMeTh IPUMECHATh CamocrosiTenbHas
TemMe MOJIyYEHHbIEC 3HAHUS Ha pabota. Pemenue
«MarauTHoe TojIe». MpaKTHUKE. 3a7ad4.

1.2. DuekTpoMarHuTHas HHAYKIMA (6 4acoB)

1/6 | slBnenue 31€KTpO- OnekrpomarautHa | IloHMMATL CMBICH ABIICHUS Uccnenosars Tect. OOBACHATH JleMoHcTpauus «SIBeHue
MAarHUTHOW UHIYKLIHH. s MHAY KLY 3JICKTPOMAarHUTHOU SIBJICHUEC SIBIICHUE DIIEKTPO- DJIEKTPOMATrHUTHOIH
MarguTHbsIi T0TOK. 3aK0H| MarauTHBIN HHIYyKINH, 3aK0Hav AJIEKTPOMArHUTH | MAarHUTHOW MHAYK- uy. WHAYKIHKI: TaTIHK
3JIEKTPOMArHUTHON MOTOK. SJIEKTPOMATrHUTHON O} MHIYKIIUH. 3HATh 3aKOH. HANPSDKEHIA, CONCHON,

HNHAYKIOWUNW, MATrHUTHOI" IMMOCTOSHHBIN IT BOH
15030107 9017078 AYKIHH, M2 oro OOBICHATD [TpuBoauts [Tpumepsl 0cTOo 0II0COBO
MOTOKA KaK (PU3NIeCKOM MarHut, Tpyoka [1BX,
MIPUHLUIT MPUMEHEHUSI.
BCIIMYHNHBI. o [KOMILJICKT ITPOBOJIOB.
JEeHCTBUS

2/7 | HanpaBneHnue Hamnpapnenne IpumensiTe npasuio Jlenma reHeparopa OOBsACHATH Ha
NHayKumoHHOTrO TOKAa. WHIYKIIUOHHOI'O AUIs OHPCCICHUA HAIPABICHUA | 3jeKTPUYSCKOTO IpuMepax,

IIpaBuio toka. [IpaBuiio TOKa pUCYHKaX




Jlenna. Jlenna. HHIYKIIMOHHOTO TOKA. npaswio Jlenua.
3/8 | CamMoMHIyKIHSL. SIBenue OnuceiBath ¥ 00BACHATH dusnueckuii
WHIyKTHBHOCTb. CaMOMH/IYKIIHH. ABJICHUE CAMOMHITYKIIMH. 5 JINKTAHT.
HonumaTte cMbICT HU3NIECKOI
NHIyKTUBHOCTB. IToasarus,
BEJINYMHBI (MHYKTUBHOCTB).
SAC YMeThb IPUMEHATH GOPMYJITbI hopmybL.
CaMOMHAYKIHH. TIPU PEUICHUY 3a/1a4.

4/9 | Hucmpykmaose no Th. DIEeKTPOMAarHuT- OmnuceIBaTh U OOBACHATH JIaboparopHas JleMoHcTpanus «SBienne
Jlabopamopnasn Has UHAYKLUA. (buznyeckoe siBICHNE paborTa. DJIEKTPOMAT HHTHOM
padoma Ne2 JIEKTPOMArHUTHOM HHAYKIHID: TATIAK
«3yueHue MHIYKLIHH. HAIIPSKEHMSI, COJICHOU],

[MOCTOSIHHBII MOJI0OCOBOM
SIBJICHUSI
N Maraur, Tpyoka [1BX,
ANEKTPOMATrHUT- HOMI
[KOMILJICKT ITPOBO/IOB.
WUHYKIAW.
5/10 | DnekTpoMarHuTHOE OnextpomarautHo | IloHMMATH CMBICT JlaBaTh ornpeneneHust
noJe. € 1noJsie. JHeprus (bU3MYECKUX BEIUYNH SIBJICHUU. Y METh
MAarHUTHOTO TOJIA. | «3JIEKTPOMAarHUTHOE OOBSCHUTH PUUMHBI
M0JIe», «IHEPTrUs MOsIBJIE-
MAarHUTHOTO TIOJISD. HUS AJIEKTpOMar-
HUTHOTO TOJIAL.

6/11 | Koumponvnas MaruautHoe nosie. | YMeTb IPUMEHSTh KonTponbHas
paboma Nel DNEeKTpOMarHuTHa | MOJY4YEHHbIE 3HaHUS HA pabora.
«MarnutHoe ToJe. ST MIHTYKIIHSL. MpaKTHUKE.

DNEeKTpOMAarHuT Hast
WHTYKITUSD.
Tema 2. Kosiedbanus u Bosnsbl (11 yacoB)
2.1. DyleKTpOMArHuTHbBIE KoJieOanusa (3 yaca)

1/12 | CBoGoanble 1 OTKpbITHE IMouumate cMbIch (Hu3H- Ha6mronats duzndeckuit JIByxKaHaIIbHAs IIPUCTaBKa
BBEIHYKJI€HHBIC SJICKTPOMAarHMTHBIX YEeCKUX ABJIEHUN: CBOOO/I- OCHHUJUIOIPaMMBEI JIUKTaHT. [laBaTh ocuutorpad. 3syKoBoi
ANIEKTPOMATHUTHBIE KojIeOaHHH. HbIE U BBIHYKJCHHBIE rapMOHHUYECKHUX OIpeeIeHus renepatop, pesuctop 360
Kosebanms. Cpobombie 1 3JIEKTPOMArHUTHBIE KoseGaHmii CuiIbl | KOJICOaHuiA, pH- Owm, Kkatymika 033 T

BBIHYXXJICHHBI IMHAYKTHBHOCTHU Ml H
YIHICHHDIC Kose0aHusl. TOKa B BOJUTH IPUMEPHI. Ay ocTd Y, ’
3JIEKTPOMArHUTHBIC koHaeHcatop 0,47 Mx®,

COeTMHUTETHHBIEC POBOIA.




KoJe0anusl.

ETIH.

2/13 | KonebaTeabHbli YcTpoiicTBO 3HATH yCTPOUCTBO dopmupoBaTh OOBACHATD JIByXKaHAIbHAs TPUCTaBKa
KOHTYP. KoJebaTelbH KOJIE0ATENBLHOTO LIEHHOCTHOE paboty ocuunorpad. 3ByKoBoi
[IpeBpaienue suepruu Or0 KOHTYypa. KOHTYDpa, OTHOIIICHUE K KOJIe6aTETbHOTO reHeparop, pesuctop 360
IPH DJIEKTPOMAarHuUT- INpeBparmienue XapaKTePUCTUKU M3y4aeMbIM Ha KOHTYypa Om, karymka
HBIX KOJICOQHWMSIX. SHEPIruu B SJICKTPOMArHUTHBIX ypoKax (GpU3HKH unaykTHBHOCTH 0,33 MI'H,

KOJIeﬁaHI/Iﬁ ICOCAMHUTCIIBHBIC ITPOBOJA.
KoJIe0aTeIbHOM . o0BeKTaM U
KOHTYpe. OObpsCHATE OCBaNBaEMBIM
XapaxkTepucTuK IIPEBPALCHUE SHEPTHH BUJAM
u npu JIeITeIbHOCTHU
3JIEKTPOMArHuT QJICKTPOMAIrHUTHBIX
HEIX KoJIcOaHMSX.
KojeOaHui.
3/14 | lepemeHHbIi IlepeMeHHBIN TOK. | [IoHMMATE CMBICIT OO0bBACHATD JlemoHCTpanus
AIEKTPUYECKUN TOK. Tomnyuenne (bu3nYeCKOil BEIUYNHBI IIOJIyYEeHUE «H3MepeHue

TICpEMCHHOTO i XapaKTePUCTHK

TOKAa ypaBHeHHe (HepeMeHHI’IH TOK)' MEPEMEHHOI'O TOKa p p

) ):[C {1 IPUMEHCHHE MePEeMEHHOI0 TOKa):

HaHp;DK CHUS U ABYXKaHaJIbHAs IMPUCTaBKa-

CUJIBL IS ocmumiorpad, 3ByKOBOM

HEPEMEHHOTO reHeparop, Habop

TOKa. MPOBOJOB. J[ByxKaHanbHAs
MpHUCTaBKa OCIUAILIOTpad.
3BYKOBOI1 reHepaTop,
pesuctop 360 Owm,
COCAUHUTEIIBHBIE ITPOBOAA,
IMHUJITTUBOJIBTMETP
IMEPEMCHHOT'O TOKA.

2.2. [Ipou3BoaCTBO, epeaaya u UCMOJb30BaHNe YJIEKTPUUYecKkoi YHepruu (4 yaca)

1/15 | TenepupoBanue I'enepaTop IloHumaTsh npuHIMI dopmupoBaTh OOBACHATH JIByXKaHaIbHAs IPUCTABKA-
SJIEKTPHYECKOI [IEPEMEHHOTO TOKa. | ACHCTBHsA reHepaTopa [IEHHOCTHO® YCTPOICTBO U ocLmILIOrpad, 3ByKOBOH
sHepruu. TpaHnc- Tpanchopmaropsr. | TEPEMCHHOTO TOKA. OTHOIIECHHE K NPUBOJWUTH IpUMeEphl [ CHEPATop, 5
(bopMaTopBhL. 3uare YCTpOHCTBO 1 U3yYaeMbIM Ha IpUMEHEHHS MHOTOOOMOTOUHBIH

IIPUHIUIT HUCTBUA TpaH MatT
PHIHILIIT JICHC ypoKax pU3MKu Tpanchopmaropa. pancopmatop,
TpaHchopmaropa OGBEKTAM I COeTMHUTEBHBIEC MPOBOJIA.
2/16 | Pemrenue 3agad mo teme: | TpaHcdopmaropsl. | YMeTh IPUMEHSTH OCBANBACMBIM Pemienue 3amau. JIByXKaHaJIbHas IPUCTaBKa-

«Tpanc-

IMOJIYUYCHHBIC 3HAHUS Ha

ocmuniorpad, 3ByKOBOM




dhopmaTops. MIPaKTHKE. BHJIaM reHeparop,
OEATCIBHOCTH MHOTOOOMOTOYHBIH
Tpa"chopMarop,
COETMHUTEIIBHBIE ITPOBOJIA.
3/17 | IIpou3BOACTBO H I[IpoussoacTao 3HAThH CIIOCOOBI OGbscuats [Ipouece
HWCTIOJIb30BAHUE SJICKTPOSHEPTHH. MIPOM3BOJICTBA [IpOM3BO/ICTBA
o Tunst 3JIEKTPUUYECKON 3HEPTUn
AIIEKTPUIECKON y anekTposHeprun. HaspiBath
QJICKTPOCTAaHILIHU. o 1 IIpH- BOAUTH IPUMEPHI
SHEPTHH. TloBBIICHME OCHOBHBIX TIOTpEOUTEIICH HCIIONB30BAHS
s dexTuBHOCTH SJICKTPOIHEPIUU. IEKTPOIHEPTUH.
HCIIOJIb30BaHUA
DJICKTPOOHCPI'UHU.
4/18 | Tlepemaua >1IeKTPO- [epenaua 3HaTh cr1ocoObI repeaun DusmaecKui
JUKTAHT. 3HaTh npaBujia
SHEPTHH. AJICKTPOIHEPTUH. AIEKTPOIHEPTHH.
P P p P p TEXHUKH 0€30IaCHOCTH.
2.2. DJIeKTPOMATrHUTHbIE BOJIHBI (4 yaca)
1/19 | DnekTpomMarHuTHas Teopus Makcaena. 3HaTB CMBIC TEOpUHU Habmonate Ymets
BOJIHA. Teopua Makcgemna. OObICHATH SIBIICHUE 000CHOBATH
CoiicTBa AAUIBHOACH CTBI H BO3HUKHOBEHUE U uHTepEepEeHIINN | TEOPHUIO
OJIN3KOIEICTBHS. PPCPCHIL P
AIIEKTPOMArHUT HBIX BO3HUKHOBECHHE I pacnpocTpaHeHue AJIEKTpOMArHuT- | MakcBenia.
BOJIH. pacnpocTpaHeHHC OJICKTPOMArHUTHOI'O IIOJIA. HBIX BOJIH.
3JIEKTPOMArHUTHOI'O OnuceIBaTh U OOBICHSITH Uccnenosath
noiA. OCHOBHEIE OCHOBHBIE CBOMCTBA CBOICTBa
CBOHCTBaA
3JIEKTPOMArHUTHBIX BOJIH. AIEKTPOMArHUT-
SJICKTPOMAruuTHBIX
BOJTH. HBIX BOJIH C
2/20 | Ipuniwmn paguo- YcTpoiicTBo 1 OnuceIBaTh U 0OBACHATH IIOMOIIBIO 3HAaTh CXeMy.
TesIe()OHHOM CBS3H. IIPUHLIMI JEHUCTBUSI | IPUHLUIBI PAJUOCBS3H. MOOUIIEHOTO OOBACHATH HANUYHE
[IpocTeitmmii paguonpuéMHUKa | 3HATH YCTPOWCTBO U Tene(ona. KaKJIOTO DJIEMEHTA
palroONPUEMHHUK. A.C.Ilonosa. MIPUHLINI JIEHUCTBUS cxembl. Dcce «bynyiee
[TpuHIATIEI paauonpuéMHUKa CPEJICTB CBSI3H.
PaNOCBSI3H. A.C.Ilomnoga.
3/21 | Pamuonokanus. [lousitue | Aenenue pamumoBonn. | OnmcbiBath husnyeckue TecT.
0 TEJIEBUIECHUMU. Hcnonp3oBanue BOIH ABJICHUA: paCIIPOCTPAHCHUC
B paAnOBCIIaHUH. PpaaroBOJIH, paaruoJIOKauA.
Passutne cpelcTs Paguosnokanusi. IIpuBOOWMTE NIpUMEPHI:




CBSI3M. [Ipumenenue IIPUMEHEHNE BOJIH B
pPaAMOIOKAlUY B paauoBeUIaHuH, CPEJICTB CBA3HU B
TCXHUKC. HpI/IHLlI/Il'[I)I TEXHHUKE, paarOJIOKallu B
npuéMa U MOJIy4YEHUs TexHuke. [IoHuMaTh IpUHIUIIBL
TCJICBU3MOHHOI'O nprueMa 1 NoJiyucHus
I/I306pa)KeHI/I${. TCJICBU3UMOHHOI'O I/I306pa)KeHI/I$I.
PasButHe cpeacts
CBs3MU.

4/22 | Konmponvnasn OnexktpoMarHuTHel | IlpumMeHsaTsL GopMyIibl KonTponbHas

paooma Ne2 ¢ KoieOaHus u MIpU pEIICHUY 3a]a4. pabora.
«DneKkTpomar- BOJIHBI. YMeTh NIPUMEHSTh
HUTHBIE KojeOaHus u HOJy4YEeHHbIE 3HAaHUS Ha
BOJIHBI» NpaKTUKE.
Tema 3. Onruka (18 yacos)
3.1. CeeroBble BosIHbI (10 yacoB)
1/23 | CxopocTs cBeTa. Pa3Butue B3rnsanoB | 3HaTh pa3sBUTHE TCOPUU IIpumenATs Ha YmeTh OOBSCHUT
Ha IIpUPOAY CBETA. | B3IVIAJOB HAa IPUPOAY CBETA. | IPAKTUKE HIpUpONy BO3HHUK-
I'eomerpuueckas u | [lloHumMaTh cmbICa 3aKOHBI HOBCHHA CBETOBBIX
BOJIHOBAs ONTHKA. | (PU3UYECKOTO HOHATHS OTpaXKEHHs U ABIICHUH, omnpeae-
Onpenenenue (CKOpOCTb CBeTa). IIPEJTOMIICHUS JICHHA ClopocTH
cBeTa (omBITHOE
CKOpPOCTH CBETA. cBeTa npu
000CHOBaHME).

2/24 | 3akoH oTpaxkeHus cBeTa. | 3aKoH oTpaxkeHus | IlomMmaTh cMmbicH PCILICHUU 32131 " pe 1 enne TnoBbix OCBETHTEIb C HCTOYHHKOM
Pemenue 3agau Ha 3akoH | cBera. [loctpoenue (uznYECKUX 3aKOHOB: 3a71ad4. cBera Ha 3,5 B, MCTOUHUK
OTpaKEHUE CBETA. I/I306pa)KeHI/H\/JI B MIPUHIHAIT FIOIZFCHC&, 3aKOH MUTaHWUA, KOMIIJICKT

IUIOCKOM 3€pKalle. OTpa’X€HHA CBETA. MPOBOJOB, LICJICBasd
BrInonHATh NOCTpOEHUE Imuagparma, oIyIUIHHID,
PI306pa)KeHPIﬁ B IINIOCKOM MJIAHIICT Ha IIJIOTHOM JIUCTC
3epkane. Pemars 3agaun. C KPYTOBBIM
TPaHCIIOPTUPOM.

3/25 | 3akoH npesaoM- JeHHs 3axon npenomienus | [loHUMAaThL cMbICT dusnueckuit OcBeTHTENb C HCTOYHUKOM
CBeTa. CBeTa. Gu3MYeCKHX ~ 3aKOHOB JMKTaHT, paboTa ¢ cBeTa Ha 3,5 B, ncrounnk
Pemenue 3a1au Ha 3aK0H OTHOCHTCHBVHHVI H (3aKOH  TIpEIOMJICHUS pUCYHKaMH. [IMTAHHA, KOMILUICKT
IPETOMIIEHHS CBETA. abeomoTHIit cBeTa). BoInosHsTh [IPOBOJIOB, IIEICBast

IIoKaszaTejib HOCTpoeHI/Ie z[I/Ia(bparMa, MNOJIyuuJInHAp,
IIPEIIOMIICHU . H306pa)KeHHﬁ. MUIAHIICT Ha IIJIOTHOM JINCTC




C KpYTOBBIM

TPAHCTIOPTHPOM.
4/26 | Hucmpyxkmaoc no Th. N3mepenue BoinonHsATe n3MepeHus JlaGopaTtopHas
Jlabopamopnasn nokasareJst nokasateJst peIOMIICHUS pabora.
paooma No3 MPETOMIIEHUS CTEKJIA.
«3mepeHnue CTEKJIA.
roKaz3arte’s
MIPETOMIICHUS
CTEKJIay.
5/27 | JIuuza. Iloctpoenue Buier mun3. 3HaTh OCHOBHBIC TOUKH Crponts n300pa- Du3nYEeCKUil OCBETHUTENH C HCTOYHHKOM
M300paxKeHUsl B JINH3E. ®opmyIta TOHKOH nuH3bL. [IpuMeHsTH KCHM3, 1aBACMBIC JTUKTaHT, paboTa ¢ cBeTa Ha 3,5 B, ncrounuk
suH3bL. OnTudeckas (hOPMYJIBI THH3BI IPH nuH3aMu. Paccdn- PHCYHKaMU. [TUTAHUs, KOMILJIEKT

cuiia 1 GOKyCHOE
paccTosTHUE JTUH3BL.
[TocTpoenue
M300pakeHUH B
TOHKOH JIMH3E.

VBenuyeHue JINH3EL.

peuieHuu 3aay.
BrinosiHATh TOCTpOCHUE
M300paKeHH B IMH3E.

THIBAaTh PACCTOSTHUC
OT JIMH3HI 10 U30-
OpakeHUs TpeaMeTa.
PaccuutsiBath
ONITHYECKYIO CHITY
nuH3bl. 3MepsTh
(hoxycHOE pacCTOSHUA
JIMH3HI

[POBOIOB, IIlEIeBast
Imuagparma, SKpan
CTaNbHOM, HAIIPABIISIOIIAS C
M3MEPUTEIBLHON IIKAIOMN,
COOUPAIOIIUE JTUH3BI,
[paccerBaroLas JMH3a,
criaiig «MoJienb peaMera»
B peuTepe.




6/28 | Hducnepcus certa. Hucnepcus cera. IMonumath cmbic Hab6monats
(U3UYECKOTO SIBICHUS SBIICHIE
(mucnepcus cBeTa). A paKIHm
OO0bsacHAT 00pazoBaHUE CBETA.
CIUIOIIHOTO OmnpenensiTh
CIEKTpa MPH IUCIEPCHUH. CTIEKTPATbHBIE

7/29 | Unrepdepenius HuTtepdepentus. ITonumathb cMbICT . TPAHHITBI JlaBath
cBeTa. Jludpakuus cBera. (usnaeckoro spnenuii: - ompe ieieHus
Tndbpaxims unTepdepentms, rudppakius. | Y TOHSITHA
CBeTA OOBSICHSTH yCIIOBHE HOCTH 9€IT0BC-

HOJIYYEHHUS yCTOMIUBOM HIECKOro I1asa ¢
uHTepDEePEHIIMOHHOM IIOMOILIBIO
KapTUHBL. TUGPAKIIMOHHO 1
8/30 | IMonspusanus EcrecTBeHHBIN 1 IMounmarsb CMBICT pelIeTKH. JlaBaThb
CBeTa. MOJISIPU30BAHHBIN (bu3HYECKUX TTOHSATHI: OTIpeIeTICHUS
cgeT. [Ipumenenune €CTECTBEHHBIN U MOHATHIA.
MOJISIPU30BAaHHOTO MOJIIPU30BaHHBIN CBET.
CBeTA. [TpuBOIUTE IPUMEPHI
NPUMEHEHUS
TMOJSIPU30BAHHOTO CBETA.

9/31 | Pemenue 3amay 1o Onruka. CBeTOBBIE Ymerb npUMEHSTh Pemienue 3amau.
TeMe: BOJIHBI. MOJTy4YEeHHBIEC 3HAHUS Ha
«Onruka. IIPaKTHUKE.

CseroBble
BOJIHBDY.

10/32 | Konmponvnas Onruka. CBeToBbIE YMeTh NpUMEHSTh KonTponbHas
paooma No3 BOJIHBI. MOJIyYCHHbIC 3HAHUS Ha paborta.
«Onruka. MIPaKTHKE.

CaeTtoBbIe
BOJIHBIY.
3.2. J1eMeHTHI TEOPUU OTHOCHTEIbHOCTH (3 Yyaca)

1/33 | ToctynaTet [Moctynatel Teopuun 3HATh MIOCTYJIATHI TEOPUHU PaccuntbeiBaTh
TEOPHH OTHOCHTEIILHOCTH OTHOCHTEIIbHOCTH SHEPTHUIO CBS3U
OTHOCHUTEIBHOCTH. DWHIITENHA. DOWHIITENHA. CHCTEMBI TEJI 110

2/34  |PensTUBHCTCKUI PenstuBucrckas ITonumaTte cMbICI nedexTy macc.
3aKOH CJIOKECHHSI JTMHAMHUKA. TIOHSITUS «PENSITUBUCTCKAS




CKOpPOCTEH.
3aBUCHUMOCTh
SHEpPruM Teja OT
CKOPOCTH €T0

JAUHAMHKA)). 3HaTh
3aBUCUMOCTHb MACCHhI OT
CKOpPOCTH.

JIBYDKEHUSL.
PensatuBucrckas
JIMHAMUKA.

3/35 | CBsi3b MKy 3aKOH B3aUMOCBSI3U 3HaTh 3aKOH B3aUMOCBSI3U
Maccol u Macchl U SHEPIHH. Macchl M SHEPIuuy,

SHEprueil. OHeprus Mnokosl. MIOHSITUE «IHEPIUs
TIOKOSD).
3.3. U3ay4yenue u crnekTpsbl (5 4acoB)

1/36 | Bumpsl usinydeHuii. Bumel wm3nyuennit u | 3HATH 0COOEHHOCTH HaOmronate OOBSACHATH HIKATY
[xana UCTOYHUKOB  CBETA. | BUAOB U3IyYEHUH, KAy JIMHENYaThIe 3JIEKTPOMAarHMT-
JJIEKTPOMArHUT- Ilxana snexrpo- DJIEKTPOMArHUTHBIX BOJIH. CIIEKTPBI. HBIX BOJIH.

HBIX BOJIH. MarHuTHBIX BOJH. PaccuutsiBath

2/37 | CrekTpsl U Pacripenenenmue 3HaTh BUIBl CIIEKTPOB 4acToTy U JlaBatb
CIICKTpPaJIbHbIC QHCPrUM B CIEKTPE. M3JIy4eHUSI M CICKTPHI JUTMHY BOJIHBI Ka4yeCTBECHHOC
anmapatsl. Buasl Bu/bl CIEKTPOB. MIOIJIOLEHHUS. HCILyCKaeMoro 0o0BsICHEHHE
CIIEKTPOB. CriekTpanbHere CBETA IIpH BHJIOB CIIEKTPOB.
CnexTpabHbIN armaparel. [epexoie aroma

CHCKTpaHLHBII/I aHaJIu3
AHAIHS3. M €TO pUMeE-HEHUE B H3 OZTHOTO
HayKe M TeXHHKE. CTalMOHAPHOTO

3/38 | Hucmpykmasic no CriomHsle U YMeTb IpUMEHATH COCTOAHUA B JlaGopartopHas padora.
Th. JMHEeNYaThIe [IOJIy4YECHHBIC 3HAHUA HA Apyroe. Pab6ora ¢ pucynkamu.
Jlabopamopnasn CIIEKTPBHI. IIPAaKTUKE.
paooma Ned
«Ha0Omronenue
CIUIOIIHOTO U
JIMHENYaTOro
CIIEKTPOBY.

4/39 | UudpakpacHoe u WudpakpacHoe u 3HATh CMBICT HU3NIECKUX Hanucars
ynbTpaduoe- ynbTpaduoIeToBOE TIOHSATUH: MH(PAKPACHOE COOOIIICHHE.

W3Iy4YeHne, yIpTpadruoieToBo




TOBOE U3JTy4EHHUS. U3JTy4eHHUS. U3ITy4CHHE.
5/40 | PeHTreHOBCKHE PeHTreHOBCcKHe TyyH. | 3HATH PEHTTCHOBCKHE JIy4H. Tecr.
JyYH. Busl IIpuBoauTh MpUMEpPHI
AIEKTPOMArHUTHBI X NPUMCHCHUSA B TCXHUKE
H3queHHﬁ. Pa3IMYHBIX BUAOB
QJICKTPOMArdMuTHBIX
H3ITyYEHUH.

4.1. CBeToBbI€ KBaHTHI (3 yaca)

Tema 4. KBanroBas ¢pusuka (12

4acoB)

1/41

dotorhPexr.
VYpaBHeHue
OUHIITENHA.

YpaBHeHUE
DHUHIITENHA JUIS

dhoTorpdexra.

IToHuMAaTh CMBICII IBJICHUS
BHelHero Gorodddekra.

3HaTh 3aK0HBI poTodddekTa,
ypaBHEHHE DUHINTEHHA TSI
tboroadderra. OOBICHATH
3aK0HBI (oTod(heKTa ¢
KBaHTOBOM TOYKH 3pEHUS,
MIPOTUBOPEUHE MEXKY OIBITOM 1
TEeOopuUeH.

2/42

®doToHBbI.

doToHEI.

3HATh BEIMYUHEI,
XapaKTepU3yOIIHe
cBoiicTBa poToHa: Macca,
CKOPOCTb, SHEPIH,
UMITYJIBC.

3/43

IIpumenenue
dotorddexra.

IIpumeHeHue
(hOTORIIEMEHTOB.

3HATh YCTPOWCTBO U MPUHIIUII
JEeHUCTBUS BAKYYMHBIX U
MOJTYTIPOBOTHUKOBBIX
(oroanemeHnTOB. OOBACHITH
KOPIYCKYJISIPHO-BOJIHOBOM
nyanusM. [loammaTts cMbict
runotessl ae bpoins,
NPUMEHSTH (GOPMYJIBI IPH
pemeHnu 3a1a4. IIpuBoauTh
IpUMEpPHI TPUMEHEHHS
(hOTO2IEMEHTOB B TEXHHKE,
TIPUMEPHI B3aNMOICHCTBUS
CBETa U BEIECTBA B IPUPOAE U

TCXHUKC.

Habmonats
¢boToaaeKTpH-
yecKui 3 exT.
PaccuuteiBath
MaKCHMaJIbHYIO
KHUHETUYECKYIO
SHEPTHIO
AIIEKTPOHOB MPHU
(dboTodneKTpUYE
c-koM 3 dexTe

3Hath HopMyIIHI,
TPaHUIBI TPUMCHCHHUS
3aKOHOB.

dusnuecknit
JIMKTaHT.

Pemenue 3amau no
TEME.

OOBSICHATD
YCTPOMCTBO U
TIPUHIIATL

IEUCTBUS
($OTORIIEMEHTOB |
MPUBOIUTH PUMEPHI
MIPUMEHEHUSI.




4.2. AtomHas ¢pusuka (3 yaca)

1/44 | Ctpoenue atoma. OnbIThI Houumate  cmbicT  PU3HYECKHX
Omsitel Pezepdopra. Pesepdopa. ABIICHHH, HOKA3BIBAIOIHMX
C CJIOKHOC CTPOCHHUC AaToMa.
TPOCHHE aTtoMa 110 3HaTh CTpoeHHEe aToma IO
Pesepdopay. Pesepdopay.
2/45 | KBaHTOBBIE KBanToBbie ITonumaTh KBaHTOBBIC
noctysatel bopa. noctyiatel bopa. nocryaret bopa.
Hcnonp3oBars nocrynarsl bopa
JJIs 00BICHEHUS MEXaHU3Ma
HNCIYCKAHWA CBETA aTOMaMM.
3/46 | Jlazepsl. CoiicTBa na3epHoro | MIMeTs noHsTHe 0 BBIHYX-

H3JIYUCHUA.

[Ipumenenue na3epos.

[TpuHmn nencTBus
nasepa.

JIEHHOM HHyIIUPOBAHHOM
U3ITy4YeHUU. 3HATH CBOMCTBA
JIa3€pHOr0 U3Iy4YEHUSs, IPUHLIUI
JICUCTBUS J1a3epa.

IIpu-BoauTH IpUMEPHI
MPUMEHEHUS J1a3epa B

TEXHUKE, HAYKE.

OOBACHATE
TIPUHIIATL
JIEUCTBUS
nasepa.
HaoOmronats
JICHCTBUE Jla3epa

Tect. 3HaTHL MOOENE
aToMa, OOBSICHATD
OIIBIT.

3HaTh KBaHTOBbIE
ocTyJ1aTel bopa.
Pemenne THoBBIX
3ajady.

3HaTh CBOICTBA
JIA3epHOTO U3IY-
YEHU S, MPUHITUTT
JICUCTBUA JIa3epa.
[IpuBoAUTH TIpUMEPHI
MMPUMCHCHUA.

4.3. ®u3znka aTOMHOr0 siApa (6 yacos)
1/47 | CtpoeHue aTOMHOTO [IpoToHHO- IonumaTe cMmbIC HaGmionare Tpekn 3HaTh CTPOEHUE
sapa. SlnepHbie HEUTPOHHAS (p3MYCCKUX MOHSTHI: anb(a-vacTul B aTOMHOTO sijIpa.
CHIIBL. MOJIENb SA/Ipa. CTPOCHHE aTOMHOT'0 A/1pa, ;aMepe Bubcona.
CrUCTpUpPOBATH
AACPHBIC CUJIBI. IT UBOJNTH
SIepHBIC CHITBL. P P SACPHEIC
MIPUMEPHI CTPOCHUS SAEP ATVOHIS C
XUMHWYCCKHUX DJICMCHTOB. HOM}E)H.[LIO
2/48 | Dueprus cBs3n OHeprus cBA3H Ionumare cmbICI cuerunka Teiirepa. Pemenne TMoBBIX
ATOMHBIX SA4€P. s apa. I[e(beKT (1)H31/IlleCKI/IX TIOHATHUU: PaccuntriBats 3a4a4y.

Macc.

SHEprHus CBS3M s7pa,
nedekT macc.

SHEPIUIO CBSI3H
aTOMHBIX sIED.




3/49 | 3akoH [Tepuon IToHUMATE CMEBICH Boruncists JlaBaTh onpee-
PAIMOAKTHBHOIO noJIypacrasa. (bu3nUIeCKOro 3aKoHa SHEPIUI0, 0CBOOOXK- | jeppe nepuoa
JAFOIIYIOCS TIPpU
pacmana. 3akoH (3aKOH PaTMOAKTHBHOTO MoJIypacmaia.
PagoOaKTHBHOM
pamToaKTHBHOTO pacmana). pacmiae Pemrenue 3amau.
pacraja.

4/50 | SInepubie SnepHble peakuum. Pemrars 3aaun Ha cocras- Onpenensarsb Tect. 3HaTh, KaK

pEeaKIuu. Jlenenue sapa JICHHC ANCPHBIX pCAKITH, HPOIYKTHI OCYILECTBISAETCS
OIpCACIICHNEC HCU3BCCTHOT'O
[enenue saep ypana. Llennslie demMeHTa peakiuuu. OObsCHATE SIIEPHOMN yIpasisiemMast
ypana. Llennbie A7IepHBIE PEaKIIH. ACIICHHC A7pa ypaHa, LICIHYIO peakuuu. peakuus B
o peaxmuro. OOBACHATD
SZICPHBIC PEAKIIHH. SInepHblit peakTop. y BoraucisaTs STICPHOM
o OCYIICCTBJICHUC YITPABIACMOU
Anepusii PEaKLHH B SIEPHOM PEAKTOPE. SHCPruio, pcakTope.
peakrop. OCBOOOKIAFOIITYFOC
S TIPU SIIGPHBIX
5/51 | llpumenenue [Ipumenenue IpuBoauTs MpUMEpHI peaKIusX. [Tpoekt
SZICPHOM SHEPTHUH. SZICPHOM SHEPTHUH. HCIIOJIb30BAHI ANCPHOH «KoIorHst
OHEPIruu B TCXHUKE, BIUAHUA
buonoruueckoe buonoruueckoe y UCTIOJIb30BaHUS
o o PaaANOAKTHBHBIX U3JTYUYCHUHN Ha o
JICHiCTBHE JICHCTBHE JKHBHIE OPrAHH3MEL, HA3HIBATD aTOMHOM SHEPTHUIY.
paanOaKTHBHBIX paanOaKTHBHBIX CII0COOBI CHYYKEHUS 3TOT'O
U3ITy4CHUM. U3ITy4YECHUM. BIMsAHYS. [[PUBOZIMTE IPUMEPBI
J3KOJIOTHYCCKHUX r[p06neM apu
pa60Te ATOMHBIX
3J'IeKTpOCTaHHI/II7I X Ha3bIBaThb
CHOCOOBI PEHICHUS ITUX
pobIIeM.

6/52 | Konmponvnas CBeTOBBIC KBAaHTHI. YMeThb IPUMEHSTh KonrponsHas
paooma No4 ®dusnka aroma u MIOJTYYCHHBIC 3HAHUS Ha pabora.
«CBeToBBIC aTOMHOTO SIpa. HPaKTHKE.

KBaHTbl. Pu3nKa
aTOMHOTO SIIpay.
4.4. daemenTapHbie yacTuubl (14ac)

1/53 | ®usuka Tpw >tana B passutun 3HaTh paznuuue TpeéX 3HaTh Bce
AIIEMEHTAPHBIX (rsmmcn ATAIoOB pa3BUTHS (PU3HKH CTaOMIIbHBIC

3JIEMEHTapHbIX
YaCTHII. AJIEMEHTAPHBIX YaCTHII. AIIEMEHTapHBIC

gactull. OTKpBITHE




TIO3UTPOHA. Nmets nonsATHE 0 BCEX YaCTHIIbI
AHTHTACTHIIHL. CTaOMJIBHBIX 3JIEMEHTAPHBIX
OTKpBITHE HEUTPHHO.
4acTULAX.
Knaccudpukanms
JJICMCHTAPHBIX
HaCTHII. Bzaumnbie
MIpeBpaICHUS
SJIEMEHTApPHBIX
yactul. KBapku.
2/54 | Enunas ¢usudeckas dyHOaMeHTaIbHbIE OOBACHATH (PU3NYECKYIO Hounmars uennoctd | Pabota ¢ TabnMIIaMH.
KapThHa MHpa B3aUMOJICUCTBUS. KapTHHY MHpa. Hay4qHOTO IO3HAHHUA

Enunas pusmueckas
KapTHHA MUpa.

MHUpa HE BOOOIIIE s
YEIOBEUECTBA B
LEeIOM, a JJIst




3/55 | ®usuka u DusuKa u Hwmets npencrasieHue o Ka)KJI0TO Hanncatp
Hay4HO- acTpoHOMHS. DH3HKa H TOM, KaKO# pearonuii obyvatomerocs cooO11eHHE.
ouosorusi. Pusuka u JIMYHO, IICHHOCTh
TEXHUYECKAs BKJIaJl BHOCHUT
TCXHHKA. :‘)HepFeTI/IKa. OBJIAACHUA
PEBOTIOLHA. Co3naHue MaTepuaos COBpeMeHHasI (H3HKa B METOJIOM HAY4HOTO
C 3aJaHHBIMH HaquO'TeXHHLIeCKyIO MO3HAHUA AJis
CBOWCTBaMH. PEBOITIOLIUIO. TIOCTHKEHUS
ABTOMaTu3zanus ycrexa B moGoM
NpOU3BOJICTBA. BHJIE PAKTUYECKOM
Dusnka u JIESITeTPHOCTH.
nH}poOpMaTHKa.
WurepHer.

4/56 | Ctpoenue Conneunas 3uatp crpoenue ConHeu- Ha6monath Pabotats ¢
CoiHeuHOH cHCTEMA. HOM cucteMbl. OTINCHIBATh 3Be3ibl, JlyHy u aTiIacoM
CHUCTCMBI. JABWXCHUC HEOECHBIX Tell. IUIAHETHI B 3BE3THOTO HeOa.

5/57 | Cuctema 3emis- [Inanera JIyna — 3HaTBL CMBICI IOHATUI: TeIEeCKOLL. Tecr.

JlyHa. €IMHCTBEHHBIN IUTAHETA, 3BE3/1a. Ha6mronaTs
CIlyTHHUK 3€eMJIH. COJIHEYHEIE
6/58 | O61IHMe cBeneHUs Counnile — 3Be3/a. OnuceiBath COJIHIIE Kak OSITHA © Tecr.
o Connte. WCTOYHHUK KU3HU HA TOMOILIBIO
%5 T 7 geMne. TeJIecKoma u 3
CTOYHHKH CTOYHHKH HATb UCTOYHHKHU CONHEUHOTO HaTh CXEMY
SHEPTUU U sHepruu CosHua. SHEPTUU U MPOLIECCHI, SKpaHa CTPOCHUS
BH HH HU HIIA. MPOTEK He BHYTpH HIIA.
YTPEHHEE Crpoenue Comnnia POTEKAIOIIUE BHYTP VICITOTE30BATE Connna
CTpOCHHE Comnnia.
WNurepuer mis
Connua.
= IOMCKA

8/60 | dusznueckas 3BE3 B U [IpumeHsTh 3HaHNE P TUN—— Tecr.

MPUPOJIA 3BE3. HCTOYHUKHU HX 3aKOHOB (DU3HMKH TSI P
KOCMHYECKUX

SHEPTUH. O0OBSICHEHHS TPUPOIBI
00BEKTOB U
KOCMHYECKUX 00BEKTOB. 5
HHbOpPMAIUN v
9/61 | Hama "anaktuka. lNanakruka. 3HATH MOHTHS: (bopmaruu o ®poHTATBHBIN

X

IIpocTpaHcTBEHHBIE Bcenennas. rajakTvKa, Hala onpoc. Tecr.

0COOEHHOCTSX.




MaciuTaobl

T'amaktuka, BeenenHasl.

HaOJIIOTaeMOM NmeTts nipeacraBiieHue o
Bcenennoi. cTpoeHun BceneHHoM.
10/62 | TIpowcxoxeHwe 1 IIpoucxoxnenue u | Umets npencraBieHus o OpOoHTANBHBIN
ABOJIIOLIMA TalakTUK | 3Botouuss CojHIA U | MPOUCXOXKACHUU U orpoc.
U 3BE3I. 3BE3. sposony CoJHIa U 3BE3];
DBOIIOLUSI 3BOJIIOIUHI
BceneHHom. Bcenennorn.
11/63 | Pemenue 3amanuii 3HaTh QpuznuecKue Hcnonp3oBaTh Pemenne
EI'D 3aKOHBI U TEOPUHU. WNurepner 3aganui OUIIN.
12/64 | Pemeunne 3amanuii 3HaTh (uznueckue Pemenue 3aganui
EI'D 3aKOHBI U TEOPHH. OUIIN.
13/65 | Pemenue 3aganuit 3nath Quznueckue Pewenne
EI'D 3aKOHBI U TEOPUHU. 3aganuii OUIIN.
14/66 | Pemenue 3amanuii 3HaTh QpuznUecKue Pemenne
EI'D 3aKOHBI U TEOPUHU. 3aganuii OUIIN.
1/67 | Pe3epsn
2/68 | Pe3epsn




PexoMeHaaluu M0 OLeHKE 3HAHUU M YMEHUN YyYaluxcs

OneHka TecToOBBIX 3aJaHUI
[Ipu TecTupoBanuu Bce BepHbIE 0TBETHI OepyTcs 3a 100%, Toraa oTMETKa BBICTABISETCS B COOTBETCTBHH C TaOIUIIEH:

IIpoueHT BHIOJIHEHUsI 3a]aHUsI OTMmeTKka
95% u 6onee OTJINYHO
80-94% XOPOIIIO
66-79% YJIOBJIETBOPUTEIBLHO
MeHee 66% HEYJIOBJICTBOPHUTEIIHHO

O1eHKa YCTHBIX OTBETOB

OuneHka 5 CTaBUTCS B TOM CJIy4ae, €CIM yYallWiCs TOKa3bIBa€T BEPHOE TMOHMMaHUE (DU3MUECKON CYIIHOCTH pPAacCMAaTPUBAEMBIX SIBJICHUU U
3aKOHOMEPHOCTEH, 3aKOHOB M TEOPH, JaeT TOYHOE OMpPENEICHHE M HCTOJIKOBAHHUE OCHOBHBIX MOHITUNA M 3aKOHOB, TEOPHii, a TaKkKe MPaBUIbHOE
onpejeNieHue (PU3NICCKUX BEIUYHMH, X CIUHHII U CIOCOOOB W3MEPECHHS; MPABUIBHO BBITIONHSICT YEPTEKHU, CXEMBbI W TpadUKH; CTPOUT OTBET IIO
COOCTBEHHOMY IUIaHYy, COMPOBOXKJIAET PAacCKa3 HOBBIMU NMpPUMEpPaMH, YMEET MPUMEHSATh 3HAHUS B HOBOW CUTYallMd MPH BBITOJHEHUU MPAKTHUYECKUX
3aJlaHUH; MOXKET YCTaHABIIMBAThH CBSI3b MEXIy M3Y9YaeMbIM U paHee M3yUYEeHHBIM MATePHAIIOM IO KypCy (PU3MKH, a TAKKE C MAaTEPHAIIOM, YCBOSHHBIM IPH
W3YYEHHUU JPYTHUX MPEIMETOB.

OueHka 4 cTaBUTCSA B TOM Ciydae, €CJIM OTBET YUCHHKA YIOBIETBOPSET OCHOBHBIM TPEOOBAHUSAM K OTBETY Ha OICHKY 5, HO 0€3 MCIOJb30BaHMUs
COOCTBEHHOTO TUIaHA, HOBBIX MPUMEPOB, 0e3 MpUMEHEHUsl 3HAHWIl B HOBOW cHUTyaluu, 0e3 MCIOIB30BaHUS CBS3EH C paHee M3yYeHHBIM MaTepUANIOM,
YCBOCHHBIM TIPH M3yYEHUHW IPYTHX IPESIAMETOB; ©CJIHM YyYallWics JOMYCTHI OJHY OMMUOKY WIM He Ooyiee BYX HEIOYETOB W MOXKET HCIPABUTh WX
CaMOCTOSITENILHO WU C HEOOJBIION MOMOIIBIO YUUTEIS.

Onenka 3 craBUTCI B TOM Cllydae, €CIM YyYallUics MPaBWIBHO IMOHUMAeT (U3MUYSCKYIO CYIIHOCTh pPacCMaTPUBAECMBIX SBICHHUH U
3aKOHOMEPHOCTEH, HO B OTBETE€ MMEIOTCS OTAENbHBIE MPOOENbl B YCBOGHHWU BOIMPOCOB Kypca (U3MKH, HE MPEMATCTBYET AalbHEHIIEMY YCBOSHHUIO
MIPOrPaMMHOTO MaTepualia, yMeeT IPUMEHSTh ITOJIyICHHBIC 3HAHMSI IPU PEIICHUH MTPOCTHIX 331a4
C HCIOJIB30BaHUEM TOTOBBIX (JOPMYJ, HO 3aTPyAHSIETCS MpPHU PEUICHUH 3a7ad, TpeOyroumx npeodpa3oBaHus HEKOTOPBIX (GopMys; MOMycTHN HE Ooee
OJIHOM Tpy0Oii U OAHON HEerpyOoil OIMOKHU, HE OoJiee ABYX-TPeX HETPYObIX HEIOUETOB.

Ounenka 2 cTaBUTCS B TOM CIy4yae, €CIM ydalluiics HEe OBIaJeNl OCHOBHBIMH 3HAHMSIMHU B COOTBETCTBUU C TPEOOBAHHSIMH M JOMYCTHI OOJNbIIE
OIIMOOK M HEJOYETOB, YEM HEOOXOINMO JIJISI OLIEHKH 3.



OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT

Ouenka 5 craButcs 3a paboTy, BBIIOJIHEHHYIO OJHOCTHIO 0€3 OINOOK U HEJJOYETOB.

Ounenka 4 craButcs 3a pabOTy, BBIIOJHEHHYIO MOJIHOCTHIO, HO NMPHU HATUYUU He Ooyiee OJHOM OIMOKM M OJAHOTO Heaodera, He Ooiee Tpex
HEZ0YETOB.

Ouenka 3 craBuTCs 3a padOTYy, BBITIOJIHEHHYIO Ha 2/3 Bcel paOOTHI MPaBUIILHO WM TIPH JOIYIIIEHUU He Oosiee OIHOM Tpy0Ooii omnOKku, He Oosee
TpeX HerpyObIX OIMIMOOK, OTHOW HErpyOOi OIIMOKY M TPEX HEJOUYETOB, MPH HATMYHH YETHIPEX-TISTH HEAOUYETOB.

Ouenka 2 craBuTCS 32 pabOTy, B KOTOPOW YHCIIO OMIMOOK M HEJOUYETOB MPEBBICUIIO HOPMY ISl OIIEHKU 3 WJIM TPAaBWJIBHO BBITIOJHEHO MeHee 2/3
paboThI.



Ouenka j1a00paTopHbIX padoT

OueHka 5 cTaBUTCS B TOM CiTydae, €CiIM YYaI[Uics BBIMOJTHUI padoTy B OJTHOM 00beMeE C COO0OIeHUEM HEOOX0IUMOM TOCIeI0BATEIbHOCTH
TIPOBEJICHUS OIBITOB U U3MEPCHHIA; CAMOCTOSATEIFHO U PAIIMOHAILHO MOHTHPYET HEOOX0IMMOE 000PY/IOBaHKE; BCE ONBITHI POBOIUT B YCIIOBUSAX U
pexXnMax, 00ecTIeunBaIOIIUX MOTyYCHHUE MTPABIIIBHBIX PE3yIbTaTOB U BEIBOJIOB; COOMIOAaeT TpeOOBaHUS MpaBUi 0€30MaCHOTO TPY/a; B OTYETE
MIPABWJIBHO M aKKYPATHO BBITIOJNHSACT BCE 3aIMCH, TAOJHUIILI, PUCYHKH, YCPTSIKH, TPA()UKH, BEIYUCIICHHS, TPABUIIHHO BHIIOTHICT aHATH3
MIOTPELIHOCTEM.

OneHka 4 CTaBUTCS B TOM CIIydae, €CIIM YYAITUICS BBITOJHUI padOTy B COOTBETCTBHH C TPEOOBAHHMSIMH K OIIEHKE 5, HO JIOTYCTHII JIBA-TPH
Hezo4eTa, He 6osee 0HOM HerpyOol OIMOKY U OJJHOTO HEJoYeTa.

Ouenka 3 cTaBUTCS B TOM CITydae, €CIU yUalluicsl BRITIOJHII PaboTy HE MOJHOCTHIO, HO 00HEM BBITIOJTHEHHON YaCTH TaKOB, YTO TIO3BOJISIET
MOJTyYUTh TIPABUIILHBIE PE3YIBTATHI U BHIBOJIBI, €CIIH B XOJI€ TIPOBECHUS OIBITa U U3MEPEHHI ObLTH JOMYIIEHBI OIIUOKH.

Ouenka 2 cTaBUTCS B TOM CITydae, €CIIA yYaIluiCs BRITIOTHHUI paboTy HE MOTHOCTHIO M 00BEM BBITIOJTHEHHOW PaOOTHI HE TMO3BOJISIET CIIENIATh
MIPaBUJIbHBIE BBIBOIbI, BEIUMCIICHHUS; HAOIIOICHUS TPOBOAMINCH HEMPABUIBHO.

Ilepeyennb omudoK

I'pyovie owiuoxu

1. He3nanue onpezeneHuii OCHOBHBIX MOHSATHH, 3aKOHOB, MTPaBUII, TOJIOKEHUHN TeopHH, HopMyI1, OOLIEIPUHATHIX CUMBOJIOB,
0003HaUYeHHS (PU3UIECKUX BEJIUYMH, CIUHUITY H3MEPCHUSI.

2. HeymeHue BBIACTATH B OTBETE TJIABHOE.

3. HeymeHne MpuMEHSTh 3HAHUS JTsI PEIICHUS 3a]1a4 U 00bICHEHUST (PU3HUYECKUX SIBJICHUI; HENPABIILHO C(HOPMYITUPOBAHHBIC BOIIPOCHI,
3aJlaHUs WIK HEBEPHbIE OOBSICHEHHSI X0/1a UX PEIlleHus, He3HAHHe MMPUEMOB PEIICHUs 3a/1a4, aHATOTHYHBIX PaHEe PEIIEHHBIM B KJIACCE; OIIUOKH,
TOKAa3bIBAIOIIME HEMTPaBUILHOE TTOHUMAHHUE YCIIOBHUS 3314l WM HEMPABMUIHLHOE UCTOJIKOBAHUE PEIICHHUS.

4. HeymeHnue unutaTh v CTPOUTH TpadUKU U IPUHIUITHAIBHBIE CXEMBI

5. HeyMeHue noAroToBuTh K paboTe YCTAaHOBKY WIJIH JIA0OpAaTOpPHOE 000PYI0BaHKE, POBECTH OIBIT, HEOOXOIUMbIE PACUEThl WIH
WCIIONIb30BaTh MONyUYeHHbIC JaHHbBIE /ISl BEIBOJOB.

6. HeOpexxHoe oTHOIIIEHHE K TaOOpaTOPHOMY O0OPYIOBAHUIO U U3MEPHUTEILHBIM MTPUOOpaM.

7. Heymenue onpeaenuTs MOoKa3aHUs U3MEPHUTEIHLHOTO MPUOOpa.

8. Hapymrenue TpeGoBaHmiA MpaBUI 0€30TIACHOTO TPYAa MPH BBIMTOJIHEHUH YKCIIEPUMEHTA.

Hezpyowvie outuoku

1. Hetounoctu hopMynupoOBOK, ONPEIEICHU, 3aKOHOB, TEOPUH, BEI3BAHHBIX HETIOJTHOTOM OTBETA OCHOBHBIX MPU3HAKOB
ompenensieMoro moHsATus. OmmoKy, BEI3BaHHBIC HECOOJIIOICHHEM YCIIOBUN MTPOBEICHHMSI OTBITA WM U3MEPEHUH.

2. OmmOKM B YCIOBHBIX 0003HAYCHHSIX HA MPUHIIUITHAIBHBIX CXeMaX, HETOYHOCTH YepTexkel, rpagikoB, CXEM.

3. [Ipomyck wi HETOYHOE HAMMMCAHNE HAMMEHOBAHUHN €UHUI] (PU3UYECKUX BEITHMYMH.

4. HepanmoHanbHBIN BEIOOp X0/1a PEIICHHUS.

Heoouemui



1. HepaumoHnanpHbIe 3aIMcy IPU BEIYUCICHUSAX, HEPALMOHABHBIE TPUEMBI BBIYMCIICHHUH, TPeo0pa3oBaHuil U peIIeHHs 3a1a4.
2. ApupmeTrueckue OMMOKY B BBIYUCICHUSIX, €CIIU 3TH OMIMOKU TPY0O HE MCKAXKAIOT PEaIbHOCTD MOJyUYEeHHOTO pe3yJibTaTa.
3. OtaenpHBIE TOTPENTHOCTH B (POPMYITHPOBKE BOIIPOCA MM OTBETA.

4. HeOpexHOE BBITIOJTHEHUE 3aMKCel, YepTexel, cxeM, rpaduKos.

5. Opdorpaduueckre U MyHKTYaIllMOHHBIE OIIHOKH.

Hcnoan3yemas aureparypa

YMK no ¢usuke I'.5I. Msakumena. 10-11 kaaccsl.
1. ®eaepanbHbIi TOCYTApPCTBEHHBIA 00pa30BaTEeNIbHBIN CTAaHIAPT CpeaHero (MoJIHOT0) obmero oopasoanus. Crapmias mkosa. 10-11 kmaccsl. -
YrBepxaeH npukazom Ne 413 MunoOpnayku Poccun ot 17.04.2012.
2. Msxkumes I'.4., Byxosues b.b., Uypyrun B.M. ®u3zuka. 11 knacc: yaeOHUK aj1s1 00111€00pa3oBaTebHBIX OpraHu3ainuii (0a30BbIN YPOBEHB); MO Pel.
H.A. ITapdentneBoit. — M.: Ilpocsemienne, 2017.
3. lllunos B.®. [loypounoe mianupoBanue no ¢pusuke. 10-11 knaccol. [locoOue ans yunreneir oduieodpasosar. opranuzanuii. - M.: [Ipocsemienue,
2018.

4. Dnexrponnoe npunoxenne (DVD) k yueOnuky Msikumesa I'.S1. @usuka. 11 xmace, 2018.
5. [TapdentreBa H.A. Tetpans muist mabopatopHbix padoT no ¢usuke: 11 k.- M.: [Ipocsemenue, 2017
6. [TapdentreBa H.A. COopauk 3amau no ¢usuke: 10-11 k.- M.: IIpocsemmenue, 2018.
7. Peanu3anusi 00pa3oBaTeJbHbIX IPOrPAMM €CTECTBEHHOHAYYHOH W TEXHOJIOrHYeCKOi HAPaBJeHHOCTel M0 (U3HKe ¢ HCIO0JIb30BAHHEM 000PY/10BAHUS
nentpa « TOUKA POCTA»7-11 knaccel/MunncrepeTso npocsemenus Poceniickoii ®enepanun/,2021r
Matepuan KOMIUIEKTa MOJIHOCThIO COOTBETCTBYET [IpuMepHOi nporpamme no Gusuke cpeanHero (MmoJHOro) odmiero oopasoBanus (0a30BbIif
YPOBEHB), 00s13aTEILHOMY MUHUMYMY COJIep:KaHusl, peKOMEHJ0BaH MUHUCTEPCTBOM o0Opa3oBanus PD.

JlonoyiHUTeIbHAS JTUTEpaTypa

8. Mapon A.E., Mapon E.A. ®uzuka 10 xin. lunakrnyeckue matepuansl.- M.: [Ipoda, 2019

9. Mapon E.A. ®usuka. 10 k1. OnopHble KOHCIIEKTHI M pa3zHOoypoBHeEBbIe 3aanus.- CI10.: OO0 «Buxropus mioc», 2019.

10. CrannmapTsl BTOporo nokosieHus. [IpuMepHbie mporpaMmsl 1o yueOHbIM npeameraM. dusnka 10 — 11 xkmacewr. — M.: «IIpocsemenuey, 2018.

11. Crannaptsl BToporo nokojenus. [IpumepHas ocHOBHasi 00pazoBaTebHas Mporpamma 00pa3oBaTesibHOro yupexkaeHus. OcHOBHas mikoja.— M.:
[Ipocsemenue, 2016.

12. Ilporpammel 1uis o01ieoOpa3oBaTeNbHBIX yupexkaeHuid. dusnka. Actponomus. 7- 11 kimacesl. — M.: Ipoda, 2018.

13. Kopueruu M.JI. Kanengaprao-tematudeckoe mianupoBanue /IIpenogaBanue gusuku B 2017-2018 yue6HOM rogy. Meroauueckoe nocoorne MMOO.
M.: «MockoBckue yueonuku», 2017; caiitt OMI] BOYO: Meroanueckas nmomorib. Ousuka.

14. PeivkeBuu A.I1. Coopruk 3amay o pusuke. 10-11 xmacc. — M.: JIpoda, 2016.

15. Crenanona I'.H. Coopnauk 3amaud o ¢usuke. 10-11 kmacc. — M.: I[Ipocsemenue, 2018.



16. TlopdupwseB B.B. Actporomus. 11xmnacc. — M.: [Ipocsemenne, 2017.
17. Jlesutan E.Il. Acrponomus. 11 kinace. — M.: Ilpocsemenue, 2019.

HNHuTepHeT-pecypcsl
1. ®enepanbHbIil HHCTUTYT NEJarornyeckux usmepenuit http://fipi.ru
2. Yuutensckuit mopran www.uchportal.ru
3. ®ectuBanp nenarorndeckux uaei «OTKPBITHIN ypok» http:/festival. Iseptember.ru
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http://festival.1september.ru/
http://www.uchportal.ru/
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