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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIETro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETILIUK TIpernojilaBanusi yueOHoro mnpeamera «DPusnka» B 00pa3zoBaTeIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM MpeaMeTramu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SBJICHUM, M3y4aeMbIX XUMHUEH, OHOJOTHEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHaIIOB C 3a/laHHBIMU CBOWCTBAMHU W APYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHMSI TP BBHIIIOJIHEHUU UMH YY€OHBIX UCCIICOBAHUM.

B ocHOBy kypca ¢u3MKKA IS YPOBHS CpeaHEero ooOmero o0pa3oBaHUs
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DPU3HUKHU.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a Takke OOCYXKIACHUs
po0JIeM palMOHATIBFHOTO TPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKue TeopuH ((POopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (PU3nuecKoi Teopuu, poiu GyHAaMEHTAIbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEr0 3a CYET OpraHU3allMHh IKCIEPUMEHTATBHOU AESTENIBHOCTH O0YYarOIIUXCS.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
NpaKkTUYECKUx padoT. BhigeneHne B yka3aHHOM IepedyHe 1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4JaromMuMHUCd YMEHHSIMHU MPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB M0 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1st pacuy€THBIX 3a/lad TPUOPUTETOM SIBIISIFOTCSL 33/1a4d C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBsSICHEHHE TPOTEKaHUS (PU3MUECKUX SBICHUH M TMPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOro mporecca 0a30BBI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HeoOXouMoe J1abopaTopHOoe OOOpYy/IOBaHUE [JIsi BBIMIOJIHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (HU3UKE KITFOUEBBIX JACMOHCTPAIUNA IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMEHEHHI.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCIICUMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ IU(PPOBBIX TaO0OPATOPUIA.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUSA U (PopMUpOBaHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
(bU3MYEeCKUX 3HAHUH M HAyYHBIX JIOKA3aTeIIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUUKHU AJI1 Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEeIyIOMMUX 3a71ad B

mpoliecce n3ydeHus Kypca GU3NKy Ha ypPOBHE CPETHETO O0Iero oOpa3oBaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIIOYAst MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHeHHUS (PU3WYECKUX SBICHUHA B TPUPOAC H JUISI TPUHATHS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue (GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIMIIOB ACUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIaJICHUE METOJIaMU CAMOCTOSITEJILHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OIpPEIENIEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBanus orBoauTcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEAEINIO), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
OCOOCHHOCTEM 00yJaromuXCs.



COJAEP)KAHUE OBYYEHUA
11 KUIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHUThl. B3anMMOAEHCTBHE NOCTOSIHHBIX MarHuTOB. MarHuTHOE IIOJE.
Bekrop maruuTHOM MHAYKIUU. [[pUHIMIT CyNIeprIO3UIIMA MarHUTHBIX MOJIeH. JINHMU MarHUTHOM
uHAyKuuy. KapTuHa TMHUI MarHUTHOW MHIYKUUU ITOJIS IOCTOSIHHBIX MAarHUTOB.

MarsnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JWHMA MHAYKIMM MarHUTHOTO IOJIS
JUIMHHOTO IPSIMOIO MPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre MpoBOJHUKOB C TOKOM.

Cwiia Amniepa, €€ MOJlyJIb U HallpaBJICHHE.

Cwia JlopeHua, e€ MoAyiap M HampaBlieHHE. JIBUKEHUE 3apsHKEHHOM 4YacTULbl B
OJIHOPOJAHOM MarHuTHOM nose. Pabora cuiibl Jlopenna.

SIBneHne AyIeKTpOMAarHUTHOM MHAYKIMHM. [IOTOK BeKTOpa MAarHUTHOM HMHIYKLHH.
DIIEKTPOABUKYILAsA CUJIA MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOW uHaykunu dapanes.

BuxpeBoe siekTpuueckoe Mose. DNEeKTPOJBMXKYIIAas Cujia HHAYKIUU B IPOBOJHUKE,
JBUKYILIEMCS IOCTYIATEIbHO B OJTHOPOJAHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. fIBI€HHE CAMOUHIYKLIMH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoiicTBa M MpPAKTUUYECKOE IPUMEHEHHE: IOCTOSHHbIE MAarHUTHI,
ANEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEN 31€MEHTAPHBIX YaCTHI], UHIYKIIMOHHAS M1€Yb.

Llemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMy4YKa MAarHUTHBIM IOJIEM.

JIuHUY MHOYKIMY MarHUTHOTO TOJIS.

B3aumopeicTBue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHune ANeKTpOMarHuTHOM MHIYKIUU.

IIpaBuno Jlenna.

3aBUCHUMOCTh 3JIEKTPOABMKYIIEH CHIIbI MHAYKIIMU OT CKOPOCTH M3MEHEHHUS MarHUTHOIO
MOTOKA.

SIBneHre caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3y4yeHre MarHuTHOTO TIOJISl KaTYIIKU C TOKOM.

HccnenoBanue neicTBUS OCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBJICHUS AIEKTPOMATHUTHON MHAYKITUH.

Pa3nen 5. Kosiebanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazcHumHvle KOae0anus

KonebGarenbnast cucrtema. CB0OOOgHBIE MeXaHWYeCKHWe KoyeOaHusa. [apMoHHUYecKue
kosnebanus. Ilepmon, wactora, amrmumryna u ¢asza konebaHuid. IlpyKUHHBIH MasTHUK.



MareMaTnyecknii MasTHHK. YpaBHCHHE TapMOHHYECKUX KoJjieOanui. [IpeBpamienue sHEpruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAaHUS B HUACATHHOM
KoieOaTeIbHOM KOHType. AHAJIOTus MEXIy MEXaHHUYECKUMU M 3IIEKTPOMAarHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH cOXpaHEHHsS] SHEPTrUU B UACATBHOM KOJIeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BBIHYXICHHbIE MEXaHHUECKUE KOJICOaHusI.
Pe3onanc. BeiHyXIeHHBIE JIEKTPOMArHUTHBIE KOJIeOaHusl.

Ilepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSI.

Tpancdopmarop. [IpomsBoacTBo, mepemgaya W NOTPEOJICHUE BIEKTPUUECKONW HHEPTHUU.
DKOJIOTUYECKHE PUCKH TpPU MPOU3BOJCTBE AJeKTpodHepruu. KymnbTypa HCHONIB30BaHUS
AJIEKTPOIHEPTHH B IOBCEAHEBHOMN KU3HHU.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNnbHOM CUCTeMBI (IPYKHUHHBIN UM MaTeMaTHYeCKUN
MasITHUK).

HaGuroieHne 3aryxaronux KojaeOaHu.

HccnenoBanue CBONCTB BBIHYX/ICHHBIX KOJIeOaHUH.

Habmtoienue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcmumnorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKAa W HAOpsOKEHUS OT BPEMEHM) s
AIIEKTPOMATrHUTHBIX KOJICOAHHH.

Pe3oHaHC mpu mocienoBaTelbHOM COEIMHEHUHN PE3UCTOPA, KATYIIKM WHIYKTUBHOCTU U
KOHJIEHCATOopa.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

HccnenoBanue 3aBUCUMOCTH TIEPHOa MaJbIX KOJeOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanne TmepeMeHHOr0 TOKa B IENM W3 IOCIEIOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyLIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHbvle 60JIHbL

MexaHnueckue BOJHBI, yciaoBHs pactipocTpanenus. [lepuon. CkopocTh pacnpocTpaHeHus
u januHa BosHbL. [lomepeunble W mponosbHble BOJHBL. MWHTepdepenuus u audpaxuus
MEXAHUUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3ITy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHrtanus BekTopoB E, B, V B snexrpomarautHON BOJHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaKCHHE, IMpeJOMJIeHHe, moisipu3anus, audpakuus, uHrepdepenuus. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[[Ikana 3eKTPOMAarHUTHBIX BOJIH. [IprMeHeHHe 31eKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHuUIBI paguocBsa3u U TeneBuaeHus. Paauonokamnusi.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl.



TexHu4eckue yCcTpoWCTBa M NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE HWHCTPYMEHTHI,
YIbTPa3BYKOBas JIMATHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap, PaJAuONpPUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Koneo6:mromeecs Teno Kak HCTOYHUK 3BYKA.

HabGntonenue otpaxkeHus 1 MpeIOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHny v AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGntonenue cBsi3M T'pPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M 4YacTOTOM
KOJICOAHUH.

HccnenoBanne  CBOMCTB — 3JIGKTPOMAarHUTHBIX — BOJIH:  OTPaKEHHUE, IPEIOMIICHUE,
nossipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsimonuHeitHoe pacpocTpaHeHrEe CBETa B OAHOPOJIHON Cpejie.
JIyua cBera. ToueuHBI UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxeHus cBeTa. [locTpoeHune H300pakeHUN B IIIOCKOM
3epKae.

[Ipenomnenune cBera. 3aKkOHBI MpEJIOMIICHHUS CBeTa. AOCOJNIOTHBIM TMOKa3aTesb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi yron MNOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucnepcus cseta. CioxxkHbIl cocTaB O6enoro ceera. LIBer.

ColOuparonue u paccewBaromue JuH3bL. ToHkas mauH3a. DOKycHOE paccTosiHUE U
ONTHYECKasi Cuiia TOHKON NUH3BL. [locTpoeHne n300paxeHuii B COOMPArOIINX M PAaCCEUBAIOIINX
nuH3ax. PopMysa TOHKOW JIMH3BIL. Y BEJIMUEHHE, 1aBaEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonmnoBas ontuka. WHtepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUSA
HaOII0/IEHUs MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOI€PEHTHBIX UICTOUYHUKOB.

Hudpaxkmus ceera. [udpaxuuonHas pemérka. YcioBue HaOMIOAEHHUS TJIaBHBIX
MaKCHUMYyMOB TP MaJIeHUA MOHOXPOMATHYECKOTO CBETA Ha TUPPAKITUOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHUueckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: OYKH, Iyma, (oToammapar,
MPOCKIIMOHHBIA ~ ammapar, MHKPOCKOM, TEJIECKOIN, BOJIOKOHHAs OINTHKA, JAU(PPaKIIMOHHAS
pemeETKa, TOJISTPOUSI.

Jlemoncmpayuu

[IpsiMonuHeitHOE pacHpoCTpaHEHUE, OTPAKEHHWE M MperomiieHHe cBera. OnTudeckue
npuOOopHI.

[TomHOE BHYTpEeHHEE OTpakeHUe. MoieIh CBETOBOIA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenu MUKpOCKOTa, TEIECKOIIA.

Hab6nronenue naTepdepeHIinm cBeTa.

Hab6nronenue nqudpakuuu cBera.

Habmronenue aucrnepcuu cBera.

[TomydyeHue cnekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomydyenue cnekTpa ¢ TOMOIIBI0 TU(PPAKITMOHHON PEIIETKH.



HabGnronenue nonspusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol
N3mepenue nmokazaresst IpeIoMIICHHUS CTEKJIA.
HccnenoBanue CBOMCTB N300payKCHHM B JIMH3aX.
HabGnronenue aucnepcun cBera.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUH OTHOCUTEJIBLHOCTH
['panunibl NPUMEHUMOCTH KJIACCHUUYECKONM MeXaHWKH. [locTynarsl cnenuanibHOM Teopuu
OTHOCUTEIIBHOCTH: WHBAapUAHTHOCTb MOJYJISI CKOPOCTHM CBETa B Bakyyme, MPUHIHUII
OTHOCHUTEJIBHOCTH DHHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAILEHUE JUTUHBI.
DHeprusi U UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHs OKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®oronsl. ®opmyna [lnanka cBsi3u sHepruu GoTOHA C €ro YaCTOTOW. DHEPrus U UMITYIIbC
dboToHa.
OtkpeiTne u uccinenoBanue ¢orodpdekra. Ompitet A. I'. CroneroBa. 3aKOHBI
doroaddekra. Ypasuenune DitHmreitna 1 pororddekra. «KpacHas rpanuma» gorosdpdexra.
JlaBnenue ceera. OnbiTel [1. H. JIeOenena.
XUMHUYECKOE IEVCTBUE CBETA.
TexHuueckue yCTpOICTBA M NpPAaKTHUECKOE NpUMEHEHHe: (POoTo3aeMeHT, (OTOAATUHK,
CoJIHEeUHas OaTapesi, CBETOIUOI.
Llemoncmpayuu
®oTo3¢ ekt Ha ycTaHOBKE € IIMHKOBOM MIaCTHHOM.
HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdeKTa.
Cseroauo.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -wyactuil. [lmanerapHas
Mozenb atoMa. [locrynater bopa. M3nyuenue u normnomeHne GOTOHOB MpU MEPEXOE aToma C
OJIHOTO YpOBHSl DJHEprum Ha JApyro. Buasl crnekTpoB. CHeKTp YpOBHEH S3HEpPrHM aroma
BOZIOpOAA.
BosHoBbI€ cBoiicTBa yacTull. BonHbl ae bpoitnsa. KopnyckynsipHO-BOTHOBOW JTyaanu3M.
CroHTaHHOE U BBIHYKJIEHHOE HU3JTyuyEHHE.
TexHuueckne YCTpONCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIA aHaIu3
(crieKkTpocKoI), 1a3ep, KBAHTOBBIH KOMITBIOTED.
Jlemoncmpayuu
Mopens onsita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HabmoneHne nuHeuaThIX CIEKTPOB U3ITyYSHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
Habmionenue nuHeiiuaToro crnekrpa.
Tema 3. Amomnoe a0po



OKCHEepUMEHThI,  JIOKa3bIBAIOLIME  CJIOXHOCTh  CTPOGHUS  sijpa. OTtkpbITHE
panuoaktuBHOCTU. OTBITH Pezepdopnaa mo onpeeneHuio cocTaBa paaloakTUBHOTO H3ITyYCHHUS.
CgoiictBa anb(da-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTUBHOCTH HA KHUBBIE OPTaHU3MBI.

OtkpbiTHE TIpoTOHAa W HedTpoHa. Hykionnas monens sapa [eiizenOepra—lBaHeHKO.
3apsn sapa. MaccoBoe uucio siapa. M30Tornsbl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBINA Oera-pacnaa. ['aMma-usinyueHue. 3akoH
paZoaKTUBHOIO pacraja.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT macchl sapa.

SAnepusie peakuu. [lenenue u cuHTE3 A1€P.

SAnepubiii  peaktop. Tepmosaepusiii cuHte3. [Ipobimembl W TMEPCIEKTUBBI  SACPHON
HHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI SACPHON SHEPTreTHKU.

DneMeHTapHble yacTulibl. OTKPBITHE TO3UTPOHA.

MeTo/ 161 HAOJIIOIEHUS ¥ PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

OyHaMeHTaIbHBIE B3auMoAecTBUS. EqMHCTBO (hrn3nyeckoil KapTHHBI MHpa.

TexHuueckue ycTpolCTBa U MPAaKTHUYECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
SIICPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue TpekoB vacTuil (1o roToBsIM oTorpadusm).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Otanbl pa3BUTUsS  acTpoHoMuu. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
aCTPOHOMUH.

Bup 3Bé3anoro neba. Co3Besaus, spKue 3BE3/bl, IUTAHETHI, X BUIUMOE JABHKCHHE.

ConneyHas cucrema.

Connue. ConneuyHass axTuBHOCTh. Mcrtounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTepUCTUKHU. JluarpamMma «CHEKTpalbHBIA KJIacC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TIOCJENI0BAaTEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] TJIaBHOU
NOCIIEI0BAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoOBpeMEHHBIE IPEACTABICHUS O
MPOUCXO0XKACHUU U 3BOMOIMU CoJIHIIA U 3BE3/1. DTalbl )KU3HU 3BE3].

Muineunsii [1yte — Hama ['anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
rajlakTUK. PajnoranakTiuky U kBazapel. YEpHbIE ABIPHI B ApaX FaJIaKTHK.

Bcenennas. Pacmmpenue Bcenennoif. 3akon XaO6na. Pazberanue ramaktuk. Teopus
Bbonsuioro B3peiBa. PennkroBoe nznydeHue.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUHU.

Yuenuueckue nabniooenus

Habmroienust HeBOOPYXEHHBIM IJ1a30M C MCMHOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJIeNIEHNUs TIOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro nosymapus 1 sipkue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O6o0maronee NnoBTOpeHne

Ponp ¢u3uku u acTpOHOMHM B SKOHOMHMYECKOW, TEXHOJOTHYECKOW, COIMAIbHOW |
THYECKOH cdepax NesSTETbHOCTH YeJIOBEeKa, poilb M MecTo (U3WKM M aCTPOHOMHMU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pPOJIb (PU3HUECKOW Teopur B (OPMHPOBAHUU



MIPEACTABICHHH O (PU3NUECKON KapTHHE MHUPA, MECTO (PU3UIECKON KapTUHBI MHPa B OOIIEM PsITy
COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX MPEACTABICHUHN O IPUPO/IC.

Me:xknpeamMeTHble CBI3H

W3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 Kilacce OCymIeCTBISIETCS C YYETOM
COJICPKATENBHBIX MEXKIIPEIMETHBIX CBSI3¢H C KypcaMH MaTEeMaTWKH, OWOJOTHH, XHUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
SBIICHHE, Hay4HbIH (akt, rHmore3a, (u3MyecKkas BeJIMYWHA, 3aKOH, TEOpHs, HAOIIOJICHHE,
IKCIEPUMEHT, MOJICTUPOBAHKE, MOJICIIh, NU3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETPUYECKUE (YHKIIMH: CHHYC,
KOCUHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M HUX
NPOCKIIMM HAa OCH KOOPJMHAT, CIIOKEHHE BEKTOPOB, MPOW3BOJHBIC 3JIEMEHTAPHBIX (DYHKIIHIA,
NPU3HAKH TIOJJO0MS TPEYTOJILHUKOB, OTPEICICHHUE TUIOMIAIN TUIOCKUX GUTYp B 00BEMA TElL.

buonocusi: dIEKTPUYECKUE SIBICHUS B XUBOW MPHUPOJE, KOJICOATEIbHBIC IBMIKCHUS B
JKUBOM TIPUPOJIC, ONTUYCCKUE SIBIICHUS B JKUBOW MpPHPOJEC, NCHCTBUE paaualii Ha >KUBBIC
OpraHU3MBI.

Xumusi: CTPOGHHE aTOMOB W MOJICKYJ, KPHCTAUIMYECKas CTPYKTypa TBEPIBIX TeI,
MEXaHHU3MbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIHN3.

l'eocpaghus: MarHUTHBIC TIONIFOCA 3€MITH, 3QJICKH MAarHUTHBIX Pyl, (oTochEMKa 3eMHOI
MIOBEPXHOCTH, MPEJICKa3aHUE 3EMIICTPSICCHH.

Texnonoeus: MTMHUM DIIEKTpOIIepeiad, TeHEPaToOp MEPEMEHHOT0 TOKa, dJEKTPOBUTATENb,
WHAYKIIMOHHAS T[1€4Yb, paaap, pPaJuoNpUEMHUK, TEIeBU30p, aHTeHHA, TenedoH, CBU-mneus,
MPOSKIIMOHHBIN amnmapat, BOJOKOHHAsS OTITHKA, COJTHEYHAsI OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpefaHero o0iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MeETaIpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ysIbTaThl OCBOCHMs yueOHOro mnpeamera «@Du3Mka» IOJKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEU
NO3UIMEH JMYHOCTH, CHCTEMON LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTSAM pPOCCHIICKOro oOIecTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3alid OCHOBHBIX
HaIpaBJICHU BOCIUTATEILHON AEITETHHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc(OPMHUPOBAHHOCTh  TPAXKJAHCKOM MO3MLMM  OOYydarollerocs Kak aKTHBHOIO U
OTBETCTBEHHOI'0 WIEHa POCCUIICKOro 00I11eCTBa;

NPUHATHE TPAAULIMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATENBHOCTh B HMHTEpEcax TIpa)<IaHCKOro OOIIecTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30oBaTeIbHON OpraHU3aluu;

YMEHHUE B3aUMOJICHCTBOBaTh C COLMAIBHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHUTapHOH U BOJIOHTEPCKOH JIeITETHHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTb POCCUNMCKOM IpaX1aHCKOW UAEHTUYHOCTH, ATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHSM POCCHHCKHX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIOCOOHOCTH OIIEHWBATh CHTYAIMIO M TIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYSICH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M [IEHHOCTH, B TOM YHUCIIE B IEITEILHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIIOYasi 3CTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pa3IUUHbIM cdepaM NpodecCHOHANbHON JesITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaan3oBbIBaTh COOCTBEHHbIEC JKU3HEHHBIE MIJIaHBbI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHUIO M CaMOOOpa3oBaHMIO B 001acTH (U3MKU Ha
MPOTSKEHUU BCEU KU3HU;

6) IK0IOrHY€eCKOT0 BOCTIUTAHMSA:

C(OPMHUPOBAHHOCTb HKOJOTHYECKOW KYJIBTYphl, OCO3HaHHME IJI00AJIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJJAHUPOBAHUE M OCYIIECTBJICHUE JCHCTBHI B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHUS
L€ YCTONYMBOIO Pa3BUTHSI YEJIOBEYECTBA;

pacIIupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBlIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOH JIeATENbHOCTH, TOTOBHOCTh B IPOIECCe M3YUCHUS (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO EATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelCTBUS
Ba3oBrble JlorHueckne JeiicTBUA:

CaMOCTOSITENILHO (DOPMYJITMpPOBAaTh M aKTyalU3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIIbHOCTH, 33/1aBaTh IMapaMeTPhl U KPUTEPUHU UX TIOCTHKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

pa3pabarhIBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIONUXCS MaTePUATBHBIX
1 HEMaTepHAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3yNbTATOB IIENISAM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITENbHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUSAX PEAIBHOT0, BHUPTYAIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble uccienoBaTeabCKHeE JeiiCTBHS .

BIIAJICTh HAYYHOU TEPMHHOJOTUEH, KIIFOUEBBIMH TMOHATUSIMH M METOJaMU (HU3UIECKOM
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITeTbHOCTH B 00JacTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa
(UBUYECKOTO CONIep KaHusl, TPUMEHEHUIO PA3INYHBIX METOJOB MTO3HAHUS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TIOJYYCHHIO HOBOTO 3HAHWs, €r0 HWHTEPIIpETaIluH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3JMYHBIX YUEOHBIX CHUTYyallMsX, B TOM YHCIE MpH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TPUIMHHO-CIICJICTBCHHBIC CBS3M M aKTyaJIM3UpPOBaTh 3ajady, BBIJABUTATH
TUTIOTE3y €€ peIIeHUs, HaXOAUTh apPTyMEHTBhl IS JIOKAa3aTelIhCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATh TIONyYEHHBIE B XOJE€ peUIeHHS 3a7auyd pe3yiabTaThl, KPUTHUECKU
OIICHUBATH UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 3a/Ja4d B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHUCJIE TIPU U3yYCHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh IPUOOPETEHHBIH OIBIT;

YMETh IEPEHOCUTDH 3HAHUSA 110 (U3HUKE B MPAKTHUECKYIO 001aCTh )KU3HEIEATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE HJICH, TPEJIaraTh OPUTHHAIBHBIE MTOIXOAbl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HAaBLIKAMHU ITOJTYYCHHA I/IH(bOpMaI_[I/II/I (1)H3I/II-ICCKOI‘ 0 COACPIKAHUA U3 UCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUi0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CpCACTBa I/IH(bOpMaI_[I/IOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OPraHU3allMOHHBIX 3ala4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOH O€30MacHOCTH;

CO3MaBaTh TEKCTHl (U3NYECKOTO COACPKAHWS B paslIudHbIX Qopmarax ¢ y4ETom
Ha3HAueHUs MWHPOPMALMU W LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YAIH3AIIH.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISITH OOIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH JIEATEILHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllMi U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO M JIOTMYHO M3Jararb CBOK TOUKY 3pPEHUSl C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

IIOHMMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U HHAUBUAYAIbHON padOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEN Ka)J0ro WIeHa KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JEITEIBHOCTH, OpPraHW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA MO €€ JOCTHUKEHUIO: COCTAaBIATh IUIAH JACHUCTBHM, pPacCHpeleNiiTh PO C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXXJAOTO YJaCTHHKA KOMaHbl B OOIIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLICHUBATh WJIEH C IO3ULUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEJACHUE B PAa3JIMYHBIX CHUTYalMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITh MHUIIHATHBHBIM.

PerynsiTuBHbIC yHUBEpCAJIbHbIE Y4eOHbIE 1efiCTBUA
Camoopranuzanus:
CaMOCTOSITENIbHO OCYIIECTBJIATH IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIaH PELICHHs] Pacu€THBIX M KayeCTBEHHBIX 3aJad, IJIaH
BBITIOJIHEHHUS] MPAKTUYECKOH paboThl ¢ Y4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHMUI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
paciupsTh paMKH yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;
JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTth Ha ceOs OTBETCTBEHHOCTH 32
pelIeHue;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
croco0CcTBOBaTh (OPMHUPOBAHMIO W TPOSBICHUIO JSPYIUIMH B 00JacTH (PUBHKH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIBbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKH CUTYalllud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATH PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI U QpTYMEHTBI JPYTUX [IPU aHAIIA3E PE3YIIBTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

MIPUHUMATh MOTUBBI U apryMEHTBI IPYTUX IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B nmporiecce qocTrKeHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE ISt
YPOBHSI CpeAHero oOmiero o0pa3oBaHus y OOy4YaIOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIH
WHTEJJIEKT, MPEANoaraonmi ChoOpMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE IMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEN MOTHBALIMM, BKJIIOYAOLIECH CTPEMJICHUE K JOCTHMKEHHUIO €M MU YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JE€HCTBOBATH UCXOMs U3 CBOUX BO3MOKHOCTEN;

OMMATHH, BKIIOYAIOIIEH CIMOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSHUE NPYTHX,
YYUTBIBATH €TO MPU OCYIIECTBICHUN OOIIEHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTHh BBICTPAWBATh OTHOIIEHUS C IPYTUMHU
JIOJBMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHGIUKTHL.

INMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenust B 11 kJacce npeaMeTHble pe3yabTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTO (PU3UKHU B (POPMUPOBAHMM COBPEMEHHOU
Hay4YHOM KapTUHBI MHMPA, B PA3BUTHH COBPEMEHHON TEXHUKH M TE€XHOJOTHH, B IPAKTUYECKON
JEeSTENIbHOCTH JIFOJIeH, IEJIOCTHOCTD U €IMHCTBO (PM3NYECKON KapTUHBI MUDA;

YYUTHIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (HU3UUECKUX MOJEeH: TOYeuHbIN
NIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIM HCTOUYHUK CBETa, SAEpHAs MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/[pa MPH pelleHnn GU3NYECKUX 3a/1ay;

pacrio3HaBath (U3HUECKHE SBICHUS (TIPOIECCH) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKY U KBAaHTOBOW (DU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJECHCTBUE MArHUTOB, 3JIEKTPOMAarHUTHAas
WHAYKINS, JAEWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBWXKYLIUICS 3apan,
AIIEKTPOMarHuTHBIE KOJIEOaHUs U BOJIHBI, IPSMOJIMHEIHOE paclIpOCTpaHEHUE CBETa, OTPAKEHUE,
npejgomieHue, uHTepdepeHus, Iuppakuus W TOJSIpU3alUs CBETa, JAUCHEPCUs CBeTa,
dorornekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE NaBlIeHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJOPOJIa, €CTECTBEHHAs U MCKYCCTBEHHAs PalNOaKTHBHOCTB;

ONKCBIBATh M3YYEHHBIE CBOMCTBA BEIECTBA (DJIEKTPUYECKHE, MAarHUTHBIE, ONTUYECKHUE,
IIEKTPUYECKYIO ITPOBOAMMOCTD PA3JIUYHBIX CPEN) M JJIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: DJIEKTPUYECKHM 3apsi, cuja TOKa, DIEKTPUYECKOe



HanpsHKEHUE, AJIEKTPUYECKOE COTPOTUBIIEHUE, Pa3HOCTh MOTEHIIMATIOB, JJIEKTPOABMKYIIAs CHIIA,
paboTa TOKa, MHIYKIMS MarHUTHOrO MoJisl, cuia Amrmepa, cuia JlopeHia, WHIYKTUBHOCTh
KaTYIIKKW, YHEPTUsl JIEKTPUYECKOTO0 W MArHUTHOTO TMOJICH, TEPUOJ W YacToTa KoieOaHuU B
KOJIe0aTeIbHOM KOHTYpE, 3apsj W CHJIa TOKa B MPOIECCE TAPMOHUYECKHUX DJICKTPOMAarHUTHBIX
KojeOaHuii, (POKyCHOE paccTOSHHE W OINTHYECKas CUJjla JIMH3BI, MPHU OMHCAHWUHU IPABHIBHO
TPAKTOBATh (PU3UYECKUI CMBICT HCIIOJIB3yeMbIX BEIWYMH, WX OOO3HAYCHUS U CIUHUIIB,
YKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYMHY C IPYTHUMH BETUYUHAMU;

OTNHUCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBJICHUSI M IPOIECCHI, HCIOJB3Yys (PU3HUecKue
BEJIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JIJTMHA BOJIHBI M YacTOTAa CBETA, SHEPIrUs U
UMIyIbC (OTOHA, MEPHOJ| TOJypacmaja, SHEPTHs CBSI3U ATOMHBIX SIep, TNpPU OMHCAHUU
MPAaBWJIBHO TPAKTOBATh (DU3MYECKUN CMBICI WCIONIB3yeMbIX BEIMYWH, WX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIONINE JaHHYIO (U3HUECKYIO BEIMYUHY C IPYTHUMH
BEJIMYMHAMU, BEIYUCIIATH 3HAYCHUE (PU3MUCCKON BEJTMYUHBI;

aHAJTM3UPOBaTh (DU3UYECKHE TPOILIECCHl U SABJICHHS, HCTONB3Yysd (PU3UUECKHE 3aKOHBI U
OpUHIUIBL: 3ak0oH Owma, 3aKOHBI IOCJIEAOBATEBHOTO M MApaUICIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akOoH JDxoymns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM  HMHAYKUUH, 3aKOH
MPSMOJIMHEHHOTO PacIpOCTPAHEHUs CBETa, 3aKOHBbI OTPAKEHHUS CBETa, 3aKOHBI MPETIOMIICHUS
CBeTa, ypaBHeHHEe OHWHITEHHA I (oTodd(deKTa, 3aKOH COXpPaHEHUS DHEPrUH, 3aKOH
COXPAHEHHUsI HUMIIYJIbCa, 3aKOH COXPAHEHHUs OAJIEKTPUYECKOTO 3apslia, 3aKOH COXPAaHEHUs
MaccoOBOI'O 4YMCIA, MOCTyJaTbl bopa, 3aKOH pajMOaKTHUBHOIO pachajaa, MpU 3TOM pasiinyaTh
CIIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MAaTeMaTU4YeCKOE BBIPAKEHHE W YCIOBUSA (TPaHMIIBI,
o0jacTh) IPUMEHUMOCTH;

ONpeAesTh HANPaBJICHUE BEKTOpPA WHIYKIIMM MArHUTHOTO MOJIA MPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenua;

CTPOUTH U OMUCHIBATh N300paKeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKalioM, TOHKOU JIMH301;

BBITIOJIHSITh DKCIEPUMEHTHI IO MCCIEIOBAHUIO (U3MUECKUX SIBJICHHH M TPOIIECCOB C
WCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX M3MEpPEHUi: Tpu d3ToM  (opmMyIupoBaTh
npobiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEJI0KEHHOTO 000PYAOBAaHHUS, TPOBOAUTH OMBIT U (JOPMYIUPOBATH BHIBOIBI,

OCYIIECTBIISITh TIPSIMbIE M KOCBEHHBIE H3MEpPEHHUS (U3MYECKUX BEIUYUH, TPHU STOM
BBIOMPATh ONTUMAJBHBIA CIMOCO0 M3MEPEHHS W WCIOJIb30BAaTh HW3BECTHBIE METOJbI OIICHKH
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (DU3MUECKUX BEIHUYUH C UCIOIB30BAHUEM MPSIMBIX H3MEPEHU:
MIPU 9TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHpPOBATH pPE3yJbTAThl MOJYYECHHON 3aBUCHMOCTH
GU3MYECKUX BEIMYMH B BUJE TaOmui ©W TpaduKOB, JeJaTh BBIBOJALI IO pe3yibTaTam
HCCIIeIOBAaHUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH MPOBEACHUHM HCCIEIOBAaHUNH B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-UCCIEOBATEIhCKOH W  MPOEKTHOM JCATENHHOCTH C
WCITOJIh30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB H JIA0OPATOPHOTO 000PYAOBAHUS;

pemiate pacu€THbIE 3aJa4dl C SIBHO 33/laHHOM (U3WYECKOM MOENbI0, HCIONIb3Ys
dbusznyecKkre 3aKOHBI M MIPUHIIMITBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4l BHIOMPATh (PUINIECKYIO
MOJICIIb, BBIIEIATh (PU3NUYECKHE BETUYMHBI M (OPMYJIBI, HEOOXOIUMBIC Il €€ pelieHus,
MIPOBOJIUTH PACUYETHI U OIICHUBATH PEATBHOCTD MOTYYCHHOTO 3HaUeHUs (PU3NYECKON BETUIMHBI,

pelaTh KayeCTBEHHBIE 3aJa4M: BBICTPAWBATh JIOTMYECKH HENMPOTUBOPEUYUBYIO LIEMOUKY
paccyXJIeHUl ¢ OMOPOi Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKUE SIBICHHUS,



UCIONb30BAaTh NpPU PELICHHMH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(OPMAalUOHHBIE
TEXHOJIOTUHM Ui TIOMCKA, CTPYKTYPHPOBAaHUS, MHTEPIPETAMH W TPEACTABICHUS Y4eOHOU H
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, TOJYYEHHOM W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJy4aeMyro HH(OPMALINIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30MacHOTO MCIIOJIb30BAaHMS B TOBCETHEBHOM KU3HU;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HAyKH, B 00BSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKWE 3HAHHUA MO (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns O€30MACHOCTH MPH 0OpaIeHHH ¢ TPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMH, JJIS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIe C BHIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, MIIaHUPOBATh PaboTy
TPYONbl, palMoOHaIbHO pacHpenensaTh OOf3aHHOCTH W IUIAHUPOBATh JESATENBHOCTH B
HECTaHJApPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHNne paccMaTpUBAaEMON ITPOOIIEMBI.

YyeOHO-TEeMaTHYECCKUH IIJIAH

Ne/m | Tema pazgena Koun-Bo [Tpaktuyeckue | KoHTpoIbHBIX
4acoB paboThI pabot

1 OneKTpoAuHaAMHKA 17 2 1

2 Konebanus n BOJTHBI 17 1 1

3 OnTHka 22 5 2

4 KBanroBas ¢usnka 23 1 1

5 3HaueHne GU3UKHU [l pa3BUTHS 1 - -

MHpa ¥ PA3BUTHS
IIPOM3BOJICTBEHHBIX CHJI OOIECTBA

6 CrtpoeHue BceleHHOM 10 - -

7 O6o0maroree MOBTOPEHHE 15 - 1

8 Hroro 102 9 6




KanengapHo-tematudeckoe mjiaHupoBaHue ypokoB ¢pusukm 11 kiace

(34 B Henes10)

No Haumenoeanus pazoenos u mem Hapacpagh Hara
YPOK NpoBeIeHUs
a
Iliaan DakT
JuekTpoauHaMuka (nmpoaoskenue) (17 4)
Maznummnoe none (10 u)
1/1 CranoHapHOe MarHUTHOE TIOJIE. § 1,2
212 Cuia Amnepa. § 3-5
33 Cuna Amnepa. Pemienue 3a1a4.
4/4 Jlabopamopnas paboma Nel. «Habnrooenue
0eticmeuss MAZHUMHO20 OIS HAd MOKY.
5/5 Cuna JlopeHna. § 6
6/6 Cua Jlopennia. Pernienue 3a1a4.
117 MarsuTHbIE CBOIICTBA BEI[ECTBA. § 7
8/8 MarnuTHoe nose. Pemenue 3a1ayq.
9/9 0O06001I1a0IIIe-TOBTOPUTEILHOE 3aHITHE 110 TEME §1-7
«MarauTHoe nosue.
10/10 | Pewenue 3adau
Inekmpomaznumnan unoykyus (7 4)
11/1 | SIBneHue AIEKTPOMArHUTHON WHIIYKIIUU § 8.9
12/2 | sSIBneHue >NEKTPOMArHUTHON MHAYKIUH. PereHne
3a/1ad.
13/3 | HampaBieHue HHAYKIIMOHHOTO TOKa. [IpaBuiio § 10
Jlenna.
14/4 | Jlabopamopnas paboma Ne2. « U3yuenue senenus
NEKMPOMASHUMHOU UHOVKYUULY.
15/5 | HampaBneHnue WHAYKIIMOHHOTO TOKa. [IpaBuiio
Jlenua. Pemenue 3anay.
16/6 | DnekTpoMarHuTHas HHAYKIMS. Perienne 3a1ad.
17/7 | Koumponvuas paboma Nel «Maecnummnoe noe.
DNeKmpomMacHumHnas UHOYKYUs».
Koae0anus u Boanbl (17 4)
Mexanuueckue xonedanus (2)
18/1 | CBoOomHbie ¥ BBIHYXKICHHbIE MexaHuueckue | § 18-20
KoneOanusi. MaTemMaTHYeCKU MasTHHK.
19/2 | Jlabopamopnas paboma Ne3. «Onpedenenue
YCKopeHus c60000H020 NAOEHUs ¢ NOMOWbIO
MAAMHUKAY.
Anekmpomaznumnsle Konedanus (6 u)
20/1 | AHamorust MeX1y MEXaHHYCCKUMHU U § 29

9JICKTPOMAIrHMTHBIMUA KOJIEOAHMSIMH.




21/2

Pemenne 3a1ay Ha XapaKTepUCTUKU
AJICKTPOMATrHUTHBIX CBOOOJIHBIX KOJICOAHUI.

22/3 | IlepeMeHHBII 2JEKTPUUECKUI TOK. § 31,37
23/4 | [lepemMeHHBIH 37EKTpUYCCKUI TOK. PemieHue
3ajay.
24/5 | DnekTpoMarHuTHBIC KoJeOanus. Pemenne 3aauy.
25/6 DJeKTpOMarHuTHBIC KoJieOanus. PenieHue 3a1ay.
Ilpouszeoocmeo, nepedaua u ucnonv3osanue
I71eKmpuiecKol Inepzuu. (2 u).
26/1 | Tpaucdopmartopsl. § 38
27/2 | IIpon3BoACTBO, Iepeaada U UCIOIb30BaHUE § 39-41
AEKTPUYECKON SHEPIUH.
Mexanuueckue 6onvl (2u).
28/1 | Bomna. CBoiicTBa BOJIH M OCHOBHEIC § 42-46
XapaKTePUCTHUKHU.
29/2 | Bonna. CBoiicTBa BOJH U OCHOBHBIE
XapaKTepUCTUKU. Pemienue 3anau.
Inekmpomaznummuole 60Hbl (5 u).
30/1 | Ombite I'epria. § 49,50
31/2 | Onbitel ['epuia. Pemenue 3anau.
32/3 | Uzobperenue paauo A. C. IToroseiMm. [Tpunimmner | § 51-53
pazmoCBsI31.
33/4 | MexaHnnueckue 1 AJICKTPOMArHUTHBIC BOJIHBI.
Pemenue 3amau.
34/5 | Koumponvnas paboma Ne2.
«DnekmpomacHumHule Ko1eOanus U 0JIHbLY.
OnTuka (22 4).
Ceemoevie gonnwt (14 u).
35/1 | BBeneHue B ONTHKY. c.168-170
36/2 | OcHOBHBIEC 3aKOHBI TEOMETPHUYECKOM ONTHKU § 60-62
37/3 | OcHOBHBIEC 3aKOHBI TEOMETPHUYECKON ONTUKH.
Pemenue 3agau.
38/4 | Jlabopamopnas paboma Ne4.
«DKCnepumMenmanbHoe usmMepeHue noKa3ameins
NpeoMIeHUs. CMEKIay.
39/5 | JIun3eL § 63,64
40/6 | dopmyna TOHKOH JIMH3HI. § 65
4117 | Jlabopamopnas paboma Nes.
«DKcnepumenmanvHoe onpeoenenue Onmu4ecKoll
cunbl U OKYCHO2O paccmosnus coouparouelt
JIUH3BLY.
42/8 | OnTrueckas cuaa U GOKYCHOE pACCTOSTHHE § 66-68
coOuparomnieii TruH3bL. Perienne 3amad.
43/9 | ducnepcus cBeTa. § 66
44110 | Jlabopamopnas paboma Ne6. «Hzmepenue Onurvi
C6EmoBOU BONHBLY.
45/11 | UuTepdepeHius BOJIH. § 67-68
46/12 | Tndpaxius MEXaHUYECKUX M CBETOBBIX BOJH. § 70.71§ 73

ITonsipuzanus cBera




47/13

Jlabopamopnas paboma Ne7. «Habarooenue
unmepgepenyuu, oupparyuu u nOIAPU3AYU
ceemay.

48/14 | KontposbHas padota Ne3 «I"eomerpuueckast
OIITHKA.

Dnemenmol meopuu omnocumensuocmu (4 u).

49/1 | DaeMeHTHI CHeNHUaTbHON TEOPUH § 75-78
OoTHOCUTENBbHOCTH. [locTynarel DilHIITEHHA.

50/2 | DaeMeHTHI PEISTUBUCTCKON JMHAMHUKH. § 79,80

51/3 | OCHOBBI TEOPHH OTHOCHTEIBHOCTH. PerieHue
3aad.

52/4 | O6o61maroIIee-IOBTOPUTEILHOE 3aHsATHE 110 TeMe | KpaTkue
«OJIeMEHTHI CIIeUaIbHON TEOPUU UTOTH TJ1. 9
OTHOCHUTEJIEHOCTHY.

H3znyuenue u cnekmpot (4 u).

53/1 | Usnydenue u criektpsl. [llkana § 80-86
DJICKTPOMATrHUTHBIX M3TyICHHM.

54/2 | Usnydenue u criekTpsbl. Pernienue 3aaaq.

55/3 | Jlabopamopnas paboma No8. «Habriooenue
CHIOWHO20 U TUHEUHAMO20 CNEKMPOBY.

56/4 | O6obwarowee nosmoperue no meme « Cnekmpol u
u3nyuenuey.

KBanToBas ¢usuka (23 v).
Ceemoevie keanmul (6 u).

57/1 | Bakousl porodddekra. § 87,88

58/2 | 3akousl horosddekra. Pemenne 3anauq.

59/3 | ®oronsl 'mnotesa ae Bpoitns § 89

60/4 | Ilpumenenue Gororddekra Ha NPaKTUKE. § 90

61/5 | KBaHTOBEIE CBOMCTBA CBETA: CBETOBOE JABJIEHUE, § 91,92
XUMHYECKoe elicTBrue cBeTa. CBETOBbIC KBAHTHI.

62/6 | Kourpoabnas pabora Ned «dmemerts CTO u
KBaHTOBOU (PH3UKMY.

Amomnasn usuxa (7 u).

63/1 | Crpoenue atoma. OnbiTel Pe3epdopna. § 93

64/2 | KBanTtoBbie noctynarsl bopa. U3nydenue u § 94,95
MOTJIONICHHE CBETa aTOMOM.

65/3 | KBanToBbie moctynarel bopa. Pemenne 3amau.

66/4 | Jlazepsr. §96

67/5 | AtomHas ¢pusmka. Pemenne 3anau.

68/6 | Ob6oOmIaroIe-MIOBTOPUTEIBHOE 3aHsITHE 10 TeMaM | §87-96
«CBeTOBBIC KBAHTHI), «ATOMHAsI QUHKAY,

69/7 | Pemenue 3anau
Quzuka amomuozo Adpa. nemenmapHvle
yacmuuwt (10 u)

70/1 | DKcriepUMEHTATBHBIE METO/IbI PETHCTPALIH § 97
3apsDKEHHBIX YacTHIL.

71/2 | Jlabopamopuas paboma No9. « Uzyuenue mpexos




3APANHCEHHbLX Hacmuy no comosobim

gdomoepapuamy.
72/3 | PaanoakTUBHOCT®. § 98-100
73/4 | PaguoaktuBHOCTH. Pemienue 3amau.
74/5 | DHeprus CBSI3M aTOMHBIX SIIED. § 105
75/6 | DHeprus cBsi3u aTOMHBIX sijiep. Penenue 3agay.
76/7 | Llennas smepHas peaknus. ATOMHas § 108, 109
AIIEKTPOCTAHLIUSI.
77/8 | IIpumeHenue GU3MKH siIpa HA TPAKTUHKE. § 111-113
buonorudeckoe neiicTBre pajnoaKTHBHBIX
W3JTyYEHHUM.
78/9 | DneMeHTapHbIC YACTUIIBI § 114,115
79/10 | Koumponvuas paboma Ne5. «Amom u amommoe
A0pOY.
3Hayenne (u3NKH IS Pa3sBUTUS  MHpaA
Pa3BUTHS TPOU3BOAMTEIbHBIX CHJI 00IIECTBA
(1 u).
80/1 | dusmueckas KapTHHA MUPA. § 127
Ctpoenue u 3Boawonus Beesennoii (10 v)
81/1 | Hebecnas cdepa. 3Be3qHoe HEOO. § 116
82/2 | Baxonsl Kemuiepa. §117
83/3 | Crpoenne CoNHEYHOMN CHCTEMBI § 119
84/4 | Cucrema 3emuiss — JlyHa § 118
85/5 | Oowmue ceenenus o CoNHIE, €ro UCTOUHUKH § 120-121,
OHEPrUH U BHYTPEHHEE CTPOCHHUE. 122
86/6 | dusmueckas NpupoJIa 3BE3I. § 122,123
87/7 | Hama l"amakTuka. § 124
88/8 | IIpoucxoxkaeHue u IBOJIOIMS raakTuk. Kpacnoe | § 125
CMEIICHHE.
89/9 | Crpoenue u 3Bosonus BeeneHHOM. § 126
90/10 | XKu3Hb u pa3ym Bo BceeneHHOI. aCTpPOHOMUS
§ 33
O6o0mawuee nopropenne (15 )
91/1 | Kunemaruka. Kunemarnka TBep0Oro reja. § 3-18 (®-10)
92/2 | luHamMHKa U CUIIBI B TIPHPO/JIE. 3aKOHBI § 24-52 (-
COXpaHEHUsI B MEXaHHUKE. 10)
93/3 | OcHOBBI MONEKYIIsIpHOW (U3NKH. B3aumubie § 57-76 (@-
npeBpalieHus KuKocTe u ra3os. Teeppie Tena | 10)
94/4 | TepmoaMHAMHUKA. § 77-84 (D-
10)
95/5 | Dnekrpoctaruka [locrosHHBIHICKTpHUeCKUATOK. |§ 85-110 (D-
10)
96/6 | DaeKTpUUECKHil TOK B Pa3IUYHBIX CPEIax. § 111-126 (D-
10)
97/7 | MaruutHOE mone. DineKkTpoMaruuTHas uaaykmms. |§ 1-10 (D-11)
98/8 | MexaHHUECKUE BOJIHBL. DJIEKTPOMArHUTHBIE § 42-53 (D-

BOJIHBI.

11)




99/9 | CBeroBBIC BOJHBI. DJICMEHTHI TCOPHH § 60-86 (-
OTHOCHUTEJILHOCTH. M31IydeHne U CIIeKTPbI 11)

100/1 | dusuka aTOMHOTO sApa § 87-115 (P-

0 11)

101/1 | UroroBas KoHTposibHAs padoTa Ne6

1

102/1 | Ctpoenue u 3Boonus BeeneHHoi. O6oo6maroree (§116-126(dD-

2 MIOBTOPEHHE 11)




TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne i/ P Konrpoububie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. JIEKTPOJAUHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
1.1 17 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 17
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 9 1 5 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE 3 1 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
. 1
23 Onrika 22 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 39

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI crIeIIMaIBHON TEOPUHU 4 1 bubnuoteka [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTHKH 8 bubmorexa HOK

https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Uroro no pazgeny

23

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMMHU U ACTPOD®U3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 nggﬁ;ﬁ;{;gﬁﬁ £41097¢
Htoro no pazneny 10
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHKE 6 ngﬁ;&fgggﬁ}é £41097¢
Hroro no pasneny 6
PesepBHOE Bpems 3
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

KanenpapHo-temaTtudeckoe mjaHupoBaHue ypokoB ¢pusukm 11 Kiace

(34 B Hee110)

Ne ypoka Haumenoesanusa pazoenos u mem IHapaczpagh Hara
NpPOBe/eHUA

Ilnan dakr

JuieKTpoAMHAMHUKAa (mpoaoJkeHue) (17 1)

Maznummnoe none (10 u)

1/1 CranyoHapHO€ MarHUTHOE MOJIE. §1,2
2/2 Cuna Ammepa.
3/3 Cuna Amnepa. Pemenue 3agauy.
4/4 Jlabopamopnas paboma Nel. «Habarooenue Oeticmaus MacHUmuo2o noJs

HA MOKY.
5/5 Cua Jlopenna. § 6
6/6 Cuna JlopeHna. Pemenne 3agau.
717 MarHutHbi€ CBOMCTBA BEIECTBA. §7
8/8 MaruuTHoe nose. Pemenune 3a1ay.
9/9 0O0600611a0111e-TOBTOPUTENHHOE 3aHIATHE TT0 TeMe «MarHuTHOE TIoJIeY. §1-7

10/10 Pewenue 3a0au

Inekmpomaznumuas unoykyus (7 4)

11/1 SIBiEeHME PINEKTPOMArHUTHON MHIYKIIUU § 8.9

12/2 SIBIeHMe PIeKTPOMarHUTHON MHAYKIMK. Penenue 3amay.

13/3 Hampasnenue unaykimonHoro Toka. [Ipasuo Jlena. § 10

14/4 Jlabopamopnas paboma Ne2. «3yuenue aeieHus 31eKmpomMacHUMHOLL
UHOYKYUUY.

15/5 Hanpasnenue nnaykumnonHoro toka. [Ipasuio Jlenna. Pemenue 3anau.




16/6

DJIeKTpoOMarHuTHas HHIyKIws. Pemenue 3amay.

1717 Koumponvnas paboma Nel «Maenummuoe none. nekmpomacHumnas

UHOYKYUAY.

Koue0anus u Bonbl (17 4)
Mexanuuecxkue koneoanus (2)

18/1 CBoOO1HBIE u BBIHY/ICHHbIE MEXaHUUYECKUE konebanus. | § 18-20

MarteMaTnyecKknii MasiTHUK.
19/2 Jlabopamopnas paboma Ne3. « Onpedenenue yckoperus c80600H020

NA0eHUsl ¢ NOMOWbIO MASMHUKA Y.

Inekmpomazcnumnwle Koneoanus (6 u)

20/1 AHaJ0rust MeXJ1y MEXaHMUYECKUMHU U 3JIEKTPOMArHUTHBIMU KosiebaHusmu. | § 29
21/2 Pemenue 3a1a4 Ha XapaKTePUCTHKHU SIIEKTPOMArHUTHBIX CBOOOTHBIX

KOJICOAHUH.
22/3 ITepeMeHHBIH JIEKTPUUECKHI TOK. § 31,37
23/4 IlepemeHHbI 2neKkTprueckuil Tok. Pemienue 3agay.
24/5 DJIeKTpOMarHuTHeIC KoJiebanus. Pemenue 3amay.
25/6 DJIeKTpOMarHuTHBIE KoJieOanus. Pemenue 3amay.

Ilpouszeoocmeo, nepedaua u ucnonb308anue INEKMPULECKOU IHEPZUU.
(2 u).
26/1 Tpancdopmartopsl. § 38
2712 [Ipon3BoaCTBO, MEepeavya U UCTIOIB30BAHUE DIIEKTPUUECKON IHEPTUH. § 39-41
Mexanuueckue eonnwi (2u).
28/1 Bonna. CBolicTBa BOJIH M1 OCHOBHBIE XapaKTEPUCTUKH. § 42-46
29/2 Bosra. CBolicTBa BOJIH M1 OCHOBHBIC XapaKTePUCTHKU. Perrenue 3a1ay.
Inekmpomaznummuoie 60wl (5 u).
30/1 OnpiTe [epiia. § 49,50
31/2 Omithl ['epia. Permenne 3amad.
32/3 N300perenue panuo A. C. [TonoBeiM. [IpuHIMIbI pagnocBs3u. § 51-53
33/4 MexaHn4decKre M 3JICKTPOMarHUTHEIC BOJTHBL. Penrenne 3anad.
34/5 Koumponvnas paboma No2. « dnekmpomacnummusie KOLeOAHUS U BOTIHBLY.
Onruka (22 4).
Ceemoebie soannt (14 u).

35/1 BBeneHue B onTuky. c.168-170




36/2 OCHOBHBIE 3aKOHBI TEOMETPUICCKOMN ONTHKHU § 60-62
37/3 OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTHKH. Pernenue 3amad.
38/4 Jlabopamopnas paboma Ne4. « Ikcnepumenmanvroe uzmeperue
NOKA3amesi NPeNoMIAEeHUS CTNEKAAN.
39/5 JInH3EI. § 63,64
40/6 dopmyna TOHKOH JIMH3HIL. § 65
4117 Jlabopamopnas paboma Ne5. « Dkcnepumenmanvroe onpeoeieHue
ONnMu4ecKoll cuibl U YOKYCHO20 pACCMOANHUL COOUPAIOUfell TUH3DLY.
42/8 OnTudeckast cuia u POKyCHOE pacCcTOSTHUE COOMPAIOIIEH JINH3HI. § 66-68
Pemenne 3agau.
43/9 Jlucriepcus cBera. § 66
44/10 Jlabopamopnas paboma Ne6. «Vzmepenue Onunvt c6emo8oul 80IHbLY.
45/11 WuTepdepenius BOIH. § 67-68
46/12 Judpakius MeXxaHMYECKUX U CBETOBBIX BOJIH. [lomspu3anus cBera §70.71§ 73
47113 Jlabopamopnas paboma Ne7. « Habarooenue unmepgpepenyuu,
oupparyuu u noaAPU3AYUSL Cemay.
48/14 Kontposbhas padora Ne3 «I'eomeTpruueckasi ONTHKA.
Dnemenmoul meopuu omnocumensnocmu (4 u).
49/1 DNEeMEHTHI CIICIIHATLHOW TEOPUH OTHOCUTEIHLHOCTH. [locTynaTer § 75-78
OWHIITEHHA.
50/2 DJIEMEHTHI PENIATUBUCTCKON TUHAMUKH. § 79,80
51/3 OCHOBBI TEOPUH OTHOCUTENHHOCTH. Penienue 3amay.
52/4 O06o01aromiee-moBTOPUTEILHOE 3aHITHE 110 TEME « DJIEMEHTHI Kpartkue utoru 1.
CHEIHUAIBHON T€OPUHU OTHOCUTEILHOCTH. 9
H3znyuenue u cnexmpot (4 u).
53/1 Wznyuenue u criektpsl. llkana 31eKTpOMarHUTHBIX U3JTy4YE€HUH. § 80-86
54/2 W3nydyenne u ciektpsl. Pemenue 3amay.
55/3 Jlabopamopnas paboma Ne§. « Habnrooenue cniowno2o u 1uHetu4amo2o
CHEeKMpOosy.
56/4 Oboowarouee nosmoperue no meme « Cnekmpwl U u3iyueHuey.




KBanToBas ¢pusuka (23 u).

Csemoevlie keanmul (6 u).

57/1 3akonbl GpoTtordhdexra. § 87,88
58/2 3akonHsbl potodddexra. Pemenne 3anau.
59/3 ®dotonsl. ['unoresa ne bpoiins § 89
60/4 [Tpumenenue dhotorddekra Ha MPaKTHUKE. § 90
61/5 KBanTOBEBIC CBOMCTBA CBETA: CBETOBOC JIABJIICHUE, XUMHYCCKOE JICHCTBHC § 91,92
cBeTa. CBETOBBIC KBAHTHI.
62/6 KonTponbnas padora Ned4 «9nemertsl CTO 1 KBaHTOBOU (DU3HKIY.
Amomnan uzuka (7 u).
63/1 Crtpoenne atoma. OnbiThl Pe3epdopna. § 93
64/2 KBanToBsie nocrynarel bopa. M3ny4yenue u norjouieHrne cBeTa aroMOM. § 94,95
65/3 KBanToBsle nmoctynatsl bopa. Penenue 3amay.
66/4 Jlazepsi. §96
67/5 AtomHas pusuka. Pemenue 3anad.
68/6 O060011aro1Ie-TOBTOPUTEIHLHOE 3aHITHE TT0 TeMaM «CBETOBBIC KBAHTHIY, §87-96
«ATOMHas HU3UKAY,
69/7 Pemienue 3amau
Duszurka amomnoz2o aopa. Inemenmapnuvie wacmuyst (10 u)
70/1 OKCepUMEHTAJIbHBIE METO/bl PETUCTPALIMU 3aPSKEHHBIX YaCTHUIL. § 97
71/2 Jlabopamopnas paboma Ne9. «H3yuenue mpekog 3apaiceHHbiX 4acmuy
1o 20Mo8biM homocpadusimy.
72/3 PannoakTHUBHOCTE. § 98-100
73/4 PanmnoaxktuBHOCTE. Pertenne 3amau.
74/5 OHeprus CBS3U aTOMHBIX sIJIEP. § 105
75/6 OHeprus cBs3M aTOMHBIX siiep. Pemenue 3anau.
76/7 Ilennas sinepHas peakiysi. ATOMHast SJIEKTPOCTAHITHSI. § 108, 109
77/8 [Tpumenenue Gpu3uKy spa Ha MpakTUKe. bronornyeckoe neficreue § 111-113
PaIMOaKTUBHBIX M3ITyUCHH.
78/9 DeMEHTapHbIE YACTULIBI § 114,115
79/10 Koumponvnas paboma Ne5. «Amom u amommnoe s10poy.

3Hauenune (puzuku s pa3sBUTHSA
NMPOW3BOAUTEIbHBIX CHJI 001ecTBa (1 u).

MHpa

pa3BuTHust




80/1 dusnyeckas KapTUHA MUpAa. § 127
Ctpoenue u 3Bosawnusa Beesennoii (10 1)

81/1 Heb6ecnas chepa. 3Be3gnoe HEOO. § 116

82/2 3akonsl Kemiepa. § 117

83/3 Crpoenune COTHEYHON CHCTEMBI § 119

84/4 Cucrema 3emist — JlyHa § 118

85/5 Oo6mue ceeaenus o ConHile, ero HCTOYHUKU § 120-121, 122
SHEPIrHH U BHYTPEHHEE CTPOCHUE.

86/6 dusndeckas Ipupoa 3Be3 1. § 122,123

8717 Harra [MaakTuka. § 124

88/8 [IpoucxoxaeHue u 3BOJOIMA rajakTuk. KpacHoe cmenieHue. § 125

89/9 CrpoeHue 1 3BoTIoNHs BeereHHOM. § 126

90/10 2Kuzub 1 pazym Bo BeeneHHOM. actpoHomus § 33

Oo6o61maniee nopropenne (15 )

91/1 Kunemarnka. KunemaTtuka TBEpIOro Tema. § 3-18 (D-10)

92/2 JlnHaMuKa 1 cuiibl B IPUPOJE. 3aKOHBI COXPAHEHUsI B MEXAHHUKE. § 24-52 (®-10)

93/3 OcHOBBI MOJICKYJISIpHOU (pu3uku. B3anMHble npeBpaiieHus xuakocreit u  |§ 57-76 (d-10)
ra3oB. TBepaple Tena

94/4 TepmoauHaMuKa. § 77-84 (P-10)

95/5 OnekrpoctaTuka [10CTOSHHBINAIEKTPUUECKUITOK. § 85-110 (d-10)

96/6 DJEKTPUIECKUN TOK B Pa3IIUYHBIX Cpe/iax. § 111-126 (P-10)

97/7 MarHuTHOE 1ose. DJIeKTPOMarHuTHAs WHITYKITHSL. § 1-10 (d-11)

98/8 MexaHudeckrue BOJHBL. DJIEKTPOMArHUTHBIE BOJHBI. § 42-53 (®-11)

99/9 CBeToBBIE BOJHBI. DJIEMEHTHI TEOPUH OTHOCUTENbHOCTU. M3nyuenue u § 60-86 (P-11)
CIIEKTPBI

100/10 ®du3rKa aTOMHOTO Spa § 87-115 (d-11)

101/11 HToroBas koHTpoJIbHAs paboTa Ne6

102/12 Crpoenue u 3Bomonus BeeneHHoH. O0o0maroniee HOBTOPEHUE §116-126(D-11)




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






