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IlosicHuTeILHAS 3aMUCKA

®dwusmka, Kak ONpPEIENICHO TOCYyJapCTBEHHBIM 0a3MCHBIM y4eOHBIM ILTAHOM O0O0IIe00pa30BaTEIbHON MIKOJBI, BXOAUT B YHCIO OOS3aTENBbHBIX y4eOHBIX
npeameroB. Ha crapmieit crynenn (10- 11 knaccsl), rie B COOTBETCTBUM C HOBOM KOHIIETIIMEH IIKOJIBI OCYLIECTBIIsIETCA MpoduiabHas auddepeHunanus
coJepkaHusl oOpa3oBaHus, (pU3MKa MpPU3BaHA OOECIIEYUTh C OJHOW CTOPOHBI TAPMOHHUYHOE PA3BUTHE YYAIIUXCSA, a C JAPYrod, MOATOTOBUTH MX K Oymymiei
npodeccuoHanbHOl AedarenbHOocTH. Ha QoHe 3THMX coBpeMeHHbIX TpeOOBaHMM, H3ydeHHE (HU3UKH COCTaBISE€T HEOTHEMJIEMYIO YacTh IOJHOLIEHHOTO
00pa30BaHUs U CTAHOBJIEHUE BIIOJIHE CAMOCTOSITEIbHON TBOPYECKON JINYHOCTH.

dusnka Kak Hayka o Hambosee OOIMX 3aKOHAX MPUPOJIBI, BRICTYIAs B Ka4eCTBE y4eOHOTO MpeAMeTa B IIKOJIe, BHOCUT 3HAUYUTEIbHBIN BKJIA] B CUCTEMY
3HaHU# 00 okpykarmem mupe. OHa pacKphIBACT POJIb HAYKH B IKOHOMHUYECKOM U KYJIBTYPHOM Pa3BUTHUU OOIIECTBA, CIIOCOOCTBYET (POPMUPOBAHUIO HAYTHOTO
MHPOBO33PCHUA. 21.]'[5[ YCICIIHOTO Pa3BHUTHA HHTCIIICKTYaJIbHBIX CHOCO6HOCT€I71, IMO3HAaBATCJIbHBIX MHTCPECOB YYaAIIUXCA, q)OpMI/IpOBaHI/ISI OCHOB Hay4HOTI'O
MHPOBO33PCHUA, HeO6XO}II/IMO NEPCHECTHU AKLCHT C MEp€aadyu CyMMbl I'OTOBBIX 3HaHUH Ha CaMOCTOATCIIbHYIO IMO3HABATCIIbHYIO ACATCIBHOCTD YyJallUXCA C
Y4eTOM HUX 0COOCHHOCTEH M BO3MOYKHOCTEH, a Tak)Ke 3HAKOMCTBY C METOJIaMH HAYYHOTO MO3HAHUS MUPA, KOTOPOE HEOOXO0IMMO OCYIIECTRISITh IPU N3YICHUN
BCEX Pa3/elioB Kypca (GU3UKH.

I'ymanuTapHoe 3HaueHHe (U3MKH KaK COCTaBHOM 4acTH OOIIEero oO0pa3oBaHHsS COCTOUT B TOM, YTO OHA BOOPYKAET IIKOJBHUKOB HAyYHBIM METOJIOM
MO3HAHUS, KOTOPOE MO3BOJISIET MOIy4aTh 0ObEKTUBHBIC 3HAHUS 00 OKPYKaIOIEM MUPE.

3HaHue (PU3NUECKUX 3aKOHOB HEOOXOAUMO AJISl U3yYEHHS] XUMUU, Ouosioruu, puznueckoi reorpaduu, rexuonoruu, ObXK.

Kypc ¢usuku B mporpamme cpeanero (IoJIHOTO) oOIIero oOpa3oBaHUsS CTPYKTYPUPYETCS Ha OCHOBE (DU3MUECKUX TEOPHIl: MEXaHUKa, MOJEKYJS pHas
¢dbusnka, SNEKTPOAMHAMUKA, JJIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, KBaHTOBasg MexaHuWka. (OcoOeHHOCThIO mpeaMera (UMK B y4eOHOM IUIaHE
00pa30BaTeNbHOM KO ABISETCS TOT (aKT, YTO OBJIAJCHIUE OCHOBHBIMU (DU3MUYECKUMU MOHITHIMH U 3aKOHAMH Ha 0a30BOM YpOBHE SIBIISICTCSI HEOOXOAUMBIM
IPAKTUYECKH KaKJIOMY YeJIOBEKY B COBPEMEHHOM JKHU3HHU.

Ilenvro m3yyenns kypca «Pusuka» B CpegHHMX (IOJHBIX) 00pa30BATEJBHBIX YYPEKACHHAX HAa 0a30BOM YPOBHE SBIISIETCA M3YYEHHE U OCBOEHHUE
yJamumucs o01eo0pa30BaTebHbIX MIKOJ 3HAHWM, YMEHUH M HAaBBIKOB, MO3BOJIAIOUIMX OIMUCHIBAaTh (PU3WYECKHUE SIBICHHS M IpPOIECChl, HAOIOAaeMble B
IPUPOJIE WM B MOBCEIHEBHON KM3HM; NPUMEHSTh MOJIyuYeHHbIE 3HAHUA Ul oOecriedeHus 0e30macHoil paboThl TEXHMYECKMX YCTPOWCTB M MEXAaHHU3MOB, a
TaK)K€ CHI)KEHHUS BO3JCHCTBUS HA OKPYXKAIOIILYIO CPENLY.

OcHnosHble 3a0auu, PEUICHUE KOTOPBIX 00ECIICUNBACT JOCTHIKEHUE TIOCTABJICHHON 1eNM n3ydeHusl (GU3UKH B 00pa30BaTEIbHBIX YUPEKICHUSIX OCHOBHOTO
oOmiero oOpa3oBaHus HA 0A3080M YPOGHE:.




> o0ocBOeHHMe 3HAHMiIi 0 QyHJaMEHTAJIBHBIX (PU3MUECKUX 3aKOHAX W MPHUHLMIAX, JIEKAIMX B OCHOBE COBPEMEHHOM (PM3MUECKOW KapTHHBI MHpa; Haubolee
BaXHBIX OTKPBITUSAX B 00IACTH (PU3UKH, OKA3aBIINX OTPEACISIONISE BIUSIHUE HA Pa3BUTHE TEXHUKU M TEXHOJIOTUHU, METOAAaX HAYYHOTO TIO3HAHUS TIPUPOJIBI.

> OBJIaJleHHe YMeHUSIMH TIPOBOJHUTH HAONIOJCHMS, IUIAHUPOBATH M BBINOJHATH SKCIEPUMEHTHI, BBIJIBUTATh THUIOTE3bl U CTPOUTH MOJIENHU, MPUMEHSTH
MOJTyYCHHBIC 3HAHUA 110 (PU3UKE VI OOBSICHEHUS Pa3sHOOOpa3HBIX (PU3MUECKUX SBJICHUIA U CBOMCTB BEUIECTB; MPAKTHYECKOTO UCIOIb30BaHUS (PU3NIECKUX
3HaHU; OIICHUBATH JI0CTOBEPHOCTh €CTECTBEHHOHAYYHOW WH(POPMAIINY;

> Ppa3BUTHE IO3HABATEIBHBIX MHTEPECOB, WHTEIUIEKTYyalIbHBIX M TBOPUYECKUX CIOCOOHOCTEH B Iporecce MpuoOpeTeHusl 3HAHUH M YMEHUH 1o (HU3UKE C
MCTIOJIb30BAHNEM PA3IMYHBIX HCTOYHUKOB HH(POPMAIIUI U COBPEMEHHBIX HH(POPMAITIOHHBIX TEXHOJIOTHIA.

> BOCHUTaHHe YOSKICHHOCTH B BO3MOXKHOCTH IO3HAHMS 3aKOHOB IPHPOJIBI, WCIOJIB30BAHUE JOCTIXKCHUH (pr3Mku Ha Onaro pasBUTHS UYEIOBEYECKOM
[UBWIIM3ALNN; HEOOXOAMMOCTH COTPYIHUYECTBA B IPOIECCE COBMECTHOTO BBITTOJIHEHHS 33]ad, YBRXHTEIHHOE OTHONICHHE K MHEHHIO OIMOHEHTA IpH
oOcyx/ieHuH TpoOJIeM €CTECTBEHHO — HAYYHOTO COJEp)KaHHWsS; TOTOBHOCTh K MOPAJbHO — ATHYECKOW OILIEHKE HCIOJB30BAHUS HAYYHBIX IOCTIIKEHHH,
YyBCTBA OTBETCTBEHHOCTH 3 3AIIUTY OKPYXKAIOWIEH cpempl;

> HCNO0JIb30BaHUE TPHOOPeTeHHbIX 3HAHMII W yMeHHWil UIS pelmIeHHs NPAaKTUYEeCKUX 3a7ad TIOBCEAHEBHOW KHM3HH, oOecredyeHue Oe301acHOCTH
COOCTBEHHOM KH3HH, PAMOHAIBHOTO ITPUPOIOTIONB30BAHIS M OXpaHbl OKPYXKArOIIel cpeibl, B IEpBY0 ouepens B [lepMckom Kkpae..

TpeOGoBaHus K YPOBHIO NOATOTOBKH BbIITYCKHUKOB

B ocBoenun mnporpamm cpeanero (TOJHOro) odumiero oOpa3oBaHHs oOecreynBaeTcs COEIUHEHHE MpeIMETHO-UH(POPMAIMOHHOTO, NESTENIbHOCTHO -

KOMMYHUKATUBHOTO W IIEHHOCTHO-OPHEHTAIIMOHHOTO OJIOKOB 00pa30BaTEIHLHOTO MpoIiecca, 00eCTieurBaroiee MOJHOTY aJanTallii BBITYCKHUKA K OCHOBHBIM
TpeOOBaHUSAM COBPEMEHHON KYJIbTYpbl U OCYIIECTBJICHHE YMEIOro BbIOOpa COOTBETCTBYIOIIEH HWHAMBHAYaIbHBIM OCOOCHHOCTSIM MpO(ecCHOHATBHOM
NeSITeIbHOCTH.

BrimyckHuk cpennero (mojHOT0) 0011ero oopa3oBaHus TOJDKEH BIAJETh CICAYIOINTUMU KOMITCTCHIIHSIMU:
- YMETh peaylM30BBIBATH B OBCEIHEBHOM JKHU3HHM, TOJYYCHHBIC B IIIKOJIC 3HAHUS U HABBIKH;
- BJIQJICTh HABBIKAMH CAMOPA3BUTHS U YMEJIO UX MCITOJIB30BATh JUIS IMOBBIMICHUS JIMYHOW KOHKYPEHTOCIIOCOOHOCTH;

- 3HaTh COOCTBEHHBIC WHIAMBHYAlIbHbIC OCOOCHHOCTH, ONPEACISIONINE BO3MOXKHOCTh 0OOCHOBAHHOTO BBIOOpa coJiep)aHus Oyayniero mpoQecCuoHaIbHOTO
o0OpasoBaHwUsl.

ConepkaTenbHble JIMHUN BBIPAXKAIOT PUOPHUTETHI PA3BUTHSI COIEP)KaHKs 00pa30BaHUsl HA PETMOHATILHOM YPOBHE U MO3BOJISIIOT CO3/IaTh YCIOBUS, HEOOXOJMMBbIE
JUISL CaMOOTIpeIeTIeH!sT 00yJaroInXCsi B OCHOBHBIX cepax COIMaNbHON ku3HU. Kakaas u3 IMHMI HarpaBlieHa Ha pa3BUTHE OMPEICICHHOTO BUIa KOMIIETEHTHOCTH.
B3siTeie B eIMHCTBE OHHM 00pa3yrOT MHTErPATBHYIO XapaKTEPUCTHKY pe3ylbTara 00pa3oBaHUsl — COIMAIBHYI0 KOMIETEHTHOCTD. Llenbio cpeanero (MoaHoro) oomero
00pa3oBaHusl SIBISIETCS OOECHEYCHHE YCIOBHN JOCTHKEHUS BHITYCKHHKOM YPOBHS 3pPENOCTH, JOCTATOYHOTO JUISi CaMOOMpEICNIeHHUs: M caMmopeanu3aluy B cdepax
MEXJIMYHOCTHBIX U COLMAIIbHBIX OTHOLIEHHWI, OTHOIIIEHUI K IIPUPOJIE, YPOBHS TOTOBHOCTU K TBOPYECKOMU JIEATEIBHOCTA U CAMOCTOSATEIILHOMY IPUHATHIO PELLICHUN B
M3MEHSIOLIENCS dKUZHEHHOU CUTYaLUH.

Py6puka «3HaTh, MOHMMATB) BKIIOYAeT TPeOOBaHUS K ydeOHOMY MaTepually, KOTOPbIi yCBauBaeTCs M BOCHPOM3BOJIUTCS YYalIUMHCSA. BBITyCKHUKH
JIOJKHBI TIOHUMATh CMBICI U3Y4aeMbIX (PM3NYECKUX MOHATHHA, (PU3NUYECKUX BEIMYUH U 3aKOHOB, IIPUHIIUIIOB U TIOCTYJIATOB.



PyOopuxa «YMerb» BKIIO4aeT TpeOOBaHMS, OCHOBAHHBIC Ha 00Ji€e CIIOKHBIX BHJAX JAEATEILHOCTH, B TOM YHCJE TBOPYECKOH: OOBSCHATH PE3YNIbTaThI

Ha6JHO[[eHI/II\/JI H SKCIICPUMCHTOB, OIIUCBIBATDH (byH[[aMCHTaJIBHBIG OIIBITHI, OKAa3aBIIHNEC CYIICCTBCHHOC BJIMAHNC HA PAa3BUTUC (bHSHKH. HpeﬂCTaBJISITb PE3YyJIbTAThI

I/ISMCPCHI/Iﬁ C IIOMOIIBIO Ta6JII/II_[, Fpa(bI/IKOB, U BBISBJIAThL Ha 3TOM OCHOBE OMIIMPUYCCKHUEC 3aBUCUMOCTU, MPUMCHATH IMOJIYYCHHBIC 3HAHUA I PCIICHUSA

(1)I/I3I/I‘-ICCKI/IX 3aaa4, MpoOBOAUTL MPHUMEPLI IMTPAKTUYCCKOI'0 UCII0JIb30BAHUA 3HaHHI>'I, BOCIIPMHHUMATh U CaMOCTOATCIIbHO OLICHUBAT b I/IH(l)OpMaLII/IIO.

B pyﬁpmce «Acnoan30BaTh HpHOﬁpeTeHHble 3HAHUA H yYMCEHUA B HpaKTH‘leCKOﬁ JesATeJIbHOCTH M TNOBCEJIHEBHOM KM3HH) MMpEaACTaBJICHBI

Tp€6OBaHI/I$[, BBIXOAIIUC 3a PAaMKH yqe6Horo mpouecca u HalUCJICHHBIC HAa PCHICHUC p33H006p33HI>IX JKHM3HCHHBIX 3aJa4

B pe3yabTaTe usyuenusi UMK HA 0A3060M YPOSHE YYE€HUK J10JIKEH:
3HATHL/MMOHUMATH

cmulen nonamuil: GU3MUECKOE SBICHUE, THIIOTE3a, 3aKOH, TEOPHUs, BEIIECTBO, B3aMMO/ICHCTBHE, dJICKTPOMArHUTHOE T0JIe, BOJIHA, (DOTOH, aTOM, aTOMHOE
PO, MOHM3HUPYIONIHE N3ITyIeHUs, TUIaHeTa, 3Be3/1a, ColHeYHas ciucTeMa, TajlakTika, BeeneHHast;

cMblenl huzuvecKux eenuuuH: CKOPOCTh, YCKOpPEHHE, Macca, CWjia, WMITYyJIbC, paboTa, MeXaHW4YecKas SHEeprusi, BHYTPEHHsSS dHEprusi, aOCOJFOTHAs
TEMIICpaATypa, CPpECAHAA KUHCTUYCCKAsA SHCPIrUs 4aCTUI BEIECCTBA, KOJIMYECTBO TCIIJIOTHI, BHeMeHTapHBIﬁ SHGKTpI/I‘-IeCKI/Iﬁ 3apsan;

CMbICT  (pu3uUecKuUX 3AKOHO08 KIACCUYECKOH MEXaHWKH, BCEMHUPHOTO TATOTEHUS, COXPAHEHHWS SHEPrHH, HUMITYJbCa W JJIEKTPHUYECKOTO 3apsja,
TEPMOJUHAMUKH, SJICKTPOMArHUTHOM MHAYKINH, poTodDdexTa;

6K1A0 POCCUIICKUX U 3aPYDEIHCHBIX YUeHbIX, OKA3aBITNX HAHOOJIbIIIee BIUSHIC HA pa3BUTHE (DU3HKH;

yMeTb

onuceléams u 00BACHAMb Qu3UYecKUe A6/IeHUA U CEOUCMEA meil: BUKCHUE HEOCCHBIX TEJI M MCKYCCTBEHHBIX CIYTHHKOB 3€MJIM; CBOWMCTBAa ra3os,
KHUJIKOCTEH W TBEPABIX TEJ; JJICKTPOMAHUTHYI WHIYKIHIO, PAcCIpOCTPAHEHHE AJIEKTPOMArHUTHBIX BOJIH, BOJIHOBBIE CBOWCTBA CBETa; W3IYYCHHE U
TIOTJIOIIIEHUE CBeTa aTOMOM; (oTorhDeKT;

Oomauyamsp TUTIOTE3bl OT HAYYHBIX TEOPUH; Oeiamb 6b1600bI HA OCHOBE JKCIICPHUMEHTAIBHBIX JAHHBIX; HPUBOOUMb HPUMEDPbHL, TIOKA3BIBAIOIINE, YTO:
HAOJIIO/ICHUS. M DKCTICPUMEHT SIBJISIFOTCSI OCHOBO# JUIsl BBIIBMOKCHUS TUIIOTE3 U TCOPHH, IMO3BOJISIOT MPOBEPUTh UCTUHHOCTh TEOPETUYCCKUX BBHIBOJIOB; UTO
¢busnveckas Teopus JaeT BO3MOXKHOCTh OOBSICHSITh U3BECTHBIC SIBIICHHSI TPUPOIbl M HAYYHBIE (PAKTHI, IPEIICKA3bIBATh €III¢ HEU3BECTHBIC SBJICHUS;
npUBOOUMb NPUMEPLL RPAKMUYECKO20 UCNOIb306aAHUA (PUUYECKUX 3HAHUI: 32aKOHOB MEXaHUKH, TCPMOJMHAMUKU M AJICKTPOJIMHAMUKHA B DHEPTETHKCE,
pa3IMYHBIX BUJOB AJICKTPOMArHUTHBIX M3JIYUYCHHH U PAa3BUTUS PAIUO M TEICKOMMYHHKAIIMW, KBAHTOBOW (DM3MKH B CO3JIAaHMH SIACPHON SHEPTETHUKH,
Ja3epoB;

60CHPUHUMAMb U HA OCHO6E NOIYYEHHBHIX 3HAHUI CAMOCMOAMENbHO ouenugamy VH(MOpPMAIMIO, cojepxalrytocs B coobmenusx CMU, Unrepuere,
HAyYHO-TIOMYJISIPHBIX CTaThsX;

HCIIO0Jb30BAaTh leHOﬁpETeHHLIe SHAHUA 1 YMCHUSA B HpaKTI/I‘leCKOﬁ JIeATeJbHOCTH U IMOBCETHEBHOM KA3HM JIJIS:

obecreueHnss OE30IMaCHOCTH KUBHCACATCIIbHOCTH B MPOLCCCC UCIOJIB30BAHUA TPAHCHOPTHBIX CPCACTB, OBITOBBIX 3J'IeKTp01'IpH60p0B, CpCACTB paauo- U
TCHCKOMMyHHKaHHOHHOﬁ CB3U,
OICHKU BJIMAHUSA Ha OpraHru3M YCJIOBCKA U APYI'UC OPraHU3Mbl 3arpsA3HCHUA OKPY)KaIOIJ_[eﬁ CpCabI;

palluOHAJIBHOT'O NPUPOAOIIOTIB30BAHUA U OXPAHBI oxpyncaromeﬁ CpCabl.



Coaepixkanue o0pa3oBaHuA
1. BBenenue. OcHOBHBIE 0COGeHHOCTH GU3MYECKOro MeToaa ucciaenoBanus (1 1)

®u3nKka Kak Hayka M OCHOBA €CTECTBO3HAHUA. DKCIIEPUMEHTAIbHBbIN Xapakrtep ¢u3uku. Puznueckue BEIMUMHBI U UX u3MepeHue. CBA3M MEXAY
¢u3nyeckuMu BeIMYUHAMU. HaydHbIii METO/ MO3HAHUS OKPYKAIOMIETO MHpPA: SKCIIEPHUMEHT — THIIOTe3a — MOJENb — (BBIBOABI-CICICTBHUS C Y4€TOM T'PAHUIL
MOJIeNH) — KPUTEPHAIBHBIN AKcrepuMeHT. Dmsmdeckas Teopus. [IpuOmmkeHHbIH XapakTep (U3UUECKUX 3aKOHOB. Modenupoeanue sgneHull U 00beKmos
npupoosl. Ponb mamemamuxu ¢ ¢puzuxe. Hayanoe mupoBo3s3penue. [lonamue o ¢puzuueckoti kapmure mupa.

1. Daexkrpoamnamuka (114)

MarnutHoe noJsie. BzaumoneiictBue TokoB. MarautHoe nojie. Maayknuss marautHoro notia. Cuna Amnepa. Cuna Jlopenuna. MarHuTHbeie CBOMCTBa
BeIIecTBa.

DJieKTPpOMarHuTHasi MHAYKIUsA. OTKPBITHE MEKTPOMArHuTHON MHAYKIUH. [IpaBuno Jlenna. drnekmpousmepumenvHole npubopvl. MarHuTHBINA TOTOK.
3aKOH 3JEKTPOMarHuTHOM MHAYKIMU. BuxpeBoe snektpuyeckoe noje. CamonHaykiua. MHAYKTUBHOCTh. DHEPrus MarHUTHOTO MOJid. MachumHvle ceolicmea
gewecmaa. DNEKTPOMAarHUTHOE TI0JIE.

Dponmanvusle 1abopamopHvle padomaol

N3ydeHue nmocienoBaTeabHOTO U MapauieIbHOTO COSAMHEHUM TPOBOIHUKOB.
N3amepenne DJIC 1 BHYTpEHHETO CONTPOTUBIICHUS UICTOYHUKA TOKA.
Onpeodenenue 3aps0a 21eKMpoHd.

Habnronenue nelicTBUS MarHUTHOTO TOJISL Ha TOK.

N3ydeHue sBneHUS 3IEKTPOMAarHUTHON MHAYKIUH.

oo PE

2. Kosieoanus u BostubI (10 u)

Mexanundeckue koJjedanusi. Ceoboouvie konebanus. Mamemamuueckui masmuux. I apmonuueckue konebanus. Amniumyoa, nepuoo, yacmoma u ¢asza
Konebanuil. Boinyoicoennvie konebanus. Pezonanc. Aemoxonebanus.

JjiekTpuuyeckue kosedanus. CBoOoaHble KojebaHMA B KoyiebaTesbHOM KOHType. Ilepnoa cBOOOAHBIX anieKTpUuYecKUX KojeOaHuid. BuiHyXIeHHbIE
kosieOanus. [lepeMeHHBbIN AIEKTpUUECKUNl TOK. AKmugHoe conpomusenieHue, eMKoCmb U UHOYKMUBHOCMb 6 Yenu nepemeHHo2o moka. Mowmnocms 6 yenu
nepemennoz2o moxa. Pezonanc 6 snexmpuueckoit yenu.

IIpousBoacTBoO, Nepenaya u norpedaeHne dIeKTpUUeckoii IHepruu. ['enepupoBanue sHeprun. Tpanchopmatop. [lepeaaya snekTpruueckoi SHEPTUH.



Mexanuyeckue soanvl. Ilpodonvhvle u nonepeunvle goanvl. [nuna 6onnvl. CKopocms pacnpocmpanenus 601Hbl. 36ykoguvle onnbl. IHTEphepeHIrs BOJH.
[Mpunanun Nolirenca. J{udpakius BoH.

JIeKTPOMAarHUTHbIE BOJIHBI. M31ydeHne 31eKTpoMarHuTHhIX BoJIH. CBOMCTBA 3J€KTPOMarHuTHHIX BOJIH. [Ipunnun paguocsssu. TeneBunenue.

@ponmanvuaa 1adbopamopnan paboma

6. OmpeneneHue yCKOPEHHsI CBOOOHOTO MAICHUS C TOMOIIBI0 MasTHUKA.
3. OnrTuka (124)

CeeroBble Jyuu. 3akoH mpejomiieHUs: cBera. [lonnoe emympennee ompadxcenue. Ilpuzma. @opmyna ToHkoM suH3bL [lomydenune uzoOpaxkeHus c
MOMOIIBI0 JMH3BL. Onmuueckue npubopwl. Mx pazpewarowas cnocobrnocms. CBETO3IEKTPOMAarHUTHBIE BOJHBL. CKOpPOCTh CBETa M METOJbl €€ M3MEpPEHUS.
Hucnepcusi ceera. Mutepdepenmus ceera. Korepentnocts. Qudpakums cBera. udpakmuonnas pemerka. [lomepednocts cBeToBBIX BOJH. [lonsipusammst
ceera. Mznydyenue u cniexktpel. [lIkana 31eKTpOMarHMTHBIX BOJIH.

Dponmanvusle 1abopamopHvle padomaol

7. W3mepeHwne mokazartess IpeoOMIICHHS CTEKJIa.
8. Ompenenenre ONTUYECKON CHITBI U (DOKYCHOTO PACCTOSIHHS COOMPAFOIICH JIMH3BI.
9. H3mepeHwne NuHBI CBETOBOU BOJHBI.
10. Habmonenne naTepdepeHnnn u nudpakiauu cBera.
11. HabGmroieHre CIUIONTHOTO M IMHEHYATOrO CIIEKTPOB.
4. OcHOBBI CIeNHAJTBHOM TEOPUH OTHOCHUTEJIbHOCTH (4 1)

HOCTy.]'IaTBI TEOPUH OTHOCUTCIBHOCTH. HpI/IHI_[I/IH OTHOCHTEIbHOCTH DHHITEHHA. [locTosHCTBO CKOpPOCTH CBETA. Hpocmpaﬂcmeo u epems 6 cneuuaﬂbnoﬁ
meopuu OmMHOCUMENIbHOCMU. PenstuBucTCckas q[uHaMHUKA. CBs13b MacChHl U OHCPI'uu.

5. KBanToBasi pusuka (204)

CgertoBble kBaHThI. TeroBoe uznydyenue. [locrosunas [lnanka. @oroaddexr. YpaBuenue DitHireitna 11t porosppexra. Potonsl. OnbiTsl Jebenena
u Basunosa.

ATtomHas ¢usuka. Ctpoenue aroma. OnbiTel Pesepdopna. KBantossie moctynarsl bopa. Moaens aroma Bogoposa no bopy. TpyaHoctu Teopun bopa.
KBanroBas mexanuka. ['unotesa ne bpoitnsa. Coomuowernue neonpedenennocmet I eizendepea. KopmnycKynsipHO-BOTHOBOH ayanusMm. J{udpakius 31eKTpoHOB.
Jlazepsl.



®u3znka aTOMHOro sapa. MeTolpl perucTpalyy 3JIEMEHTapHbIX 4YacTUll. PaaunoakTHBHBIE IpeBpalleHMs. 3aKOH paJMOaKTHBHOIO pacrajga M €ro
cTaTUCTHUYECKHi Xapakrtep. [IpoTOHHO-HEHTPOHHAsT MOJENb CTPOCHUSI aTOMHOTO siapa. JledekT macc M sHeprusi CBsi3U HYKJIOHOB B sijpe. [lenenue u cuHTtes
anep. Snepnas snepreruka. dusnka sneMeHTapHbIX YacTUL. Cramucmudeckuti xapakxmep npoyeccos 6 Mukpomupe. Anmuuacmuybi.

@ponmanvuaa 1adbopamopnan paboma

12. V3yueHne TPEeKOB 3apsDKEHHBIX YaCTHIL.
9. 3navenne GU3NKH A1 NOHUMAHUS MUPA U Pa3BUTHS MPOU3BOAUTEILHBIX cuJI (1 4)

Enunas ¢usnyeckas kaptuna mupa. OyHaaMeHTalIbHbIE B3auMoaecTBrsl. Du3nka u HaydHO-TeXHUYECKas: peBotonus. Ou3uka u KyJIbTypa.
@ponmanvuaa 1adbopamopnan paboma

13. MonenupoBaH#e TPaeKTOPUIT KOCMHYECKUX alIiapaToB C MOMOIIBI0 KOMITBIOTEpA.
Oo6o0maruee nopropenne — 13 4

JlabopaTopHblii npakTUKYM — 154

IIporpaMmMHoOe M y4eOHO-MeTOAMYEeCKOe 0O0ecredeHne

[Ipeame | Knac | IIporpamma KonuuectBo | YueOHuUK Junaktuueckoe odecnieueHue | Marepuanbl KOHTPOJIS
T c 4acoB

B HEJEII0/ B

roja
¢uzuka |11 ITporpamMmebl 2167 MsikuieB I'.41., | Mapon A.E., Mapon E.A. Mapon A.E., Mapon E.A.
00111e00pa3oBaTEIIbHBIX byxoBues b.b. | ®u3uka JIugakTu4ecKkue ®uznka J[ugakTu4ecKue
yupexaenuil. duzuka 10- ®uszuka 11 kmacc. | matepuansl 11 kmacce. Marepuainsl 11 kiacc.
1 1xnaccsl. ABTOpBI IPOrpaMMBbl Mocksa: Mocksa: «/Ipogay, 2010 Mocksa: «/Ipoda», 2010
B.C. Jlanromenkos, O.B. «IIpocsemienuey,

2009 A T1.PrimMkeBuu. dusuka.
3agaunmk 10-11 knaccel. M:
«JIpodar, 2009

Kopurynosa. Mocksa:
«IIpocsemenuey, 2007




TemaTnyecKkui mjiaH

Paznern, tema Komuue | IIpumepnsie | Konrpomsn | JlabopatopH | BosmokHble TeMbI pedepaToB, MPOESKTOB M APYTHX
CTBO CpPOKH bIC PabOTHI bIe PabOTHI HCCIICIOBATEIBCKIX padoT
4acoB

dneKTpognHammKa 11

MarHutHoe none 6

1.CtaumoHapHoe MarHuTHoe nose 1

2. Cnna Amnepa 1 1 Hepena

3. HabntopeHue geiicTBUA MarHUTHOIO NOJIA Ha TOK 1 JIPNe 1l

4. Cuna NopeHua 1 2 HepenA MonapHble cnaHuA

Opy»Kne 13 marHMTHOro nons

5. MarHuTHble CBOMCTBA BelllecTBa 1

6. PeweHune 3agay no teme «MarHutHoe none» 1 3 HepgenA

dneKTpOMarHUTHasa MHAYKUUA 5

1/7 ABNeHUe 3NeKTPOMArHMTHOM MHAYKUUK 1

2/8 HanpasneHue MHAYKUMOHHOIO ToKa. MNpasuo fleHua 1 4 HepenA

3/9 U3yyeHne ABNEHUNA INEKTPOMArHUTHON UHAYKLUUU 1 J1IP Ne 2

4/10 3aKOH 3N1EeKTPOMarHUTHOM UHAYKLUMK 1 5 HepenA MpnmeHeHne SMN

5/11 KoHTponbHasa pabota Ne 1 « MarHuUTHOe nose. NeKTpomMarHuTHas 1 KP Ne 1

MHAOYKLMA»




Kone6aHus n BoHbI 12

MexaHuuyeckue KonebaHus 2

1/12 XapaKTepucTMkn mexaHn4eckoro KosiebaHua 1 6 HepenA MexaHun4yeckne KonebaHuA B UCKycCTBE
2/13 OnpegpeneHune yckopeHua cBo604HOro nageHus npm nomoLLLm 1 JIP Ne 3

MAATHMKA

dneKTpomarHuTHble KonebaHus 3

1/14 CBo6oAHbIE U BbIHYKAEHHbIE 31eKTPOMAarHUTHble KonebaHus. 1 7 HepenAa

2/15 NepeMeHHbI 31EKTPUYECKNIA TOK 1 Mpobaembl NPON3BOACTBA 3/IEKTPOIHEPTUN
3/16 AKTMBHOE M pPeaKTUBHOE COMPOTMUB/IEHNA B LIEMM NePEeMeHHOro ToKa 1 8 HepenA

MpounsBoAcTBO, Nepeaaya U UCNOIb30BaAHUE I/IEKTPUUECKOI IHEeprumn 2

1/17 TpaHchopmaTopsl 1

2/18 MNponssoacTso, Nepeaaya U UCNOb30BaHUE 3NEKTpUYeckon sHeprun | 1 9 HepenA HoOBOCTM 3N1EKTPOTEXHUKMU
MexaHuyecKkue BOJHbI 1

1/19 BonHa. CBOIACTBa BOJIH M OCHOBHbIE XapaKTepUCTUKU 1

dneKTPOMarHUTHble BOJIHbI 4

1/20 dneKTpoMarH1THbIE BOJIHbI U UX CBOMCTBA 1 10 Hepena MpnmeHeHne SMB

2/21 OnbiTbl lepua 1

3/22 N306peTeHne paamo Monosbim. MpUHLMNbLI paanocsasu 1 11 Hepena KTo usobpen pagmo?

4/23 KoHTponbHas pabota Ne 2 «KonebaHua u BoAHbI» 1 KP Ne 2

OnTuKa 13




CseTOBbI€ BOJIHbI 7

1/24 BeegeHue B ONTUKY 1 12 Hepensa

2/25 OCHOBHblE 3aKOHbI TEOMETPUYECKON ONTUKK 1

3/26 IKcnepMmeHTaNbHOE N3MEPEHMeE NoKasaTeid NPeSoOMIEHNA CTEKNA 1 13 Hepena JIPNe 4

4/27 dKcnepMmeHTaibHOE onpeaesieHne onTUYEecKon cubl 1 GOKYCHOro 1 TP Ne 5

paccToAHMA cobupatowen NMH3bI

5/28 Auncnepcus ceeTta 1 14 Hepena Ancnepcna B Xxya0rKeCTBEHHbIX TEKCTaX
6/29 Andpakuma. U3mepeHune aanHbI CBETOBOWN BOJIHbI 1 JIP Ne 6

7/30 HabnogeHne nHtepdpepeHumm, AudpakumMm 1 NoNapM3aLmMm ceeta 1 15 Hepena

dnemeHTbl TeEOpUN OTHOCUTENIbHOCTU 3

1/31 3nemenTbl CTO. MocTynaTbl dAHILTENHA 1

2-3/32-33 JnemeHTbl peNAaTUBUCTCKOM ANHAMUKK 2 16 Henens YepHble Aplpbl
U3nyueHue n cnekTpbl 3

1/34 N3nyyeHune n cnekTpsbl. LLIKana aneKTpoMarHUTHbIX U3NYyYeHWi 1 17 Hepena Mnatocel 1 muHycbl SMA
2/35 HabntogeHune CnAOWHOMO U IMHENYaToro CNeKkTpos 1 JIP Ne 7

3/36 KoHTponbHana paboTta Ne 3 «OnTuka» 1 18 Hepena | Kp3

KBaHTOBasA ¢pusmKa 13

CseToBble KBaHTbI 3

1/37 3akoHbl dpoToadpdeKTa 1 PaboTtbl CToneToBa
2/38 ®oToHbI. MTMnoTesa ae bpoiina 1 19 Hepens




3/39 KBaHTOBblE CBOICTBA CBETA: CBETOBOE AaB/IeHMe, XMMUYEcKoe 1 MpumeHeHUe XMMUYECKOTo AeiCcTBUA CBeTa
aelncteue ceeTa

ATOMHasA pusmKa 3

1/42 KsaHTOBblE nocTynathl bopa. M3aydeHne 1 noraolieHne aToMom. 2 20 HepenA

2/413Na3epbl 1 Hobenesckue naypeatbl

3/45 CtpoeHue atoma. OnbiTbl Pesepdopaa 2 21 Hepensa leHnit Pesepdopaa u ero y4eHnKu
®dK13MKa aTOMHOTO Agpa. /1eMeHTapHble YacTUL bl 7

1/463KcneprMmeHTaibHble METOAbI PETUCTPALIUM 3aPAMKEHHbIX YacTuLL. 1

M3yyeHune TpeKoB 3apAKeHHbIX YacTuL, MO roToBbiM poTorpadumam

2/48 PafM0aKTMBHOCTb. 3aKOH pafMOaKTUBHOrO pacnaaa 2 22 HepenA Cynpyru Kiopu — }K13Hb nogsur
3/50 dHeprua cBA3M aTOMHbIX A4ep 2

4/51lenHan agepHasa peakuma. ATOMHas 31eKTpocTaHumA 1 23 HegenA Tpareguu Beka

5/52 buonorunyeckoe AeicTBue paamnoakTUBHbIX U3TYyYEeHUI 1 3awumTa oT pagnaumm
6/542nemeHTapHble YacTuLbl 2 24 HepenA YTO MeHbLUe KBapKa?
7/55KoHTponbHana pabota No 3 «dusmKa agpa n anemeHTbl PIY» 1 KP Ne 3

3HaueHue GU3UKK ANA pa3BUTUA MUPa 1

1/56 du3smnyeckan KapTuHa Mmnpa 1 25 HepenAa

2/57 Cuctematmsauma n obobuieHune 1

O6o06uwalowee nosTopeHne 10

1/58-59 KuHemaTtunka 2




2/60 InHammKa maTepmraibHOM TOUKK 1 31 HepenAa
3/61 I'mapoctatuka 1
4/62 NTnH3bI 1 32 Hepens
5/63 MonekynsapHoO-KMHETUYECKas Teopua 1
6/64 TepmoamHammKa 1 33 Hepens
7-8/65-66 dneKkTpocTaTuKa 2 34 Hepensa
9/67 3aKOHbI NOCTOAHHOrO TOKa 1
10/68 CoBpemeHHas Hay4Has KapTMHa MMpa 1 35 HepenA
Hroro 68
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