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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TpeOOBaHUM K pe3yibTaram
OCBOCHHMSI OCHOBHOU 00pa3oBaTelNbHOU Mporpammsl, npeacTtaBieHHbIXx B OI'OC
COO, a Ttakxke c yuy€roM deaepanbHON paboueil mporpamMmbl BOCHUTAHUS U
KOHIICTIIIUMA TIpeTno/ilaBanus ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu denepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydaromuxcs 11 kimacca npu o0yyeHun ux
¢u3uke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IEATEIIBHOCTHOTO MOIXO/a.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @PI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOyUeHHUs], a TAKKe
VUYUTHIBAET HEOOXOJAMMOCTh peaju3alid MEXKIPEIMETHBIX CBsi3ed (PU3UKK ¢
€CTEeCTBEHHO-HAYUYHBIMU YU4E€OHBIMU NpeMeTamMu. B Hell onpeenstoTcs OCHOBHbIE
e U3y4eHUsl PU3NKM Ha YPOBHE CPEAHETO 00IIero o0pa3oBaHus, MIIaHUPYEMbIE
pe3yibTaThl  OCBOGHUS Kypca (PU3MKH: JIMYHOCTHBIE, METaNpeIMETHBIC,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no gpu3HKe BKIIOYAECT:

— IUIAHUPYEMBbI€ PE3YJIbTaThl OCBOCHUS Kypca pu3nku Ha 6a30BOM ypoBHE 11

KJ1acca;

— coJepxanue yueoHoro npeamera «dusmnka» 11 kmacca.

du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KadyecTBE y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIui
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (PU3NYECKre 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBJICHWM, H3y4aeMbIX XHUMHCH, OHOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenenseT XapakTep MW pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJIOTUM B c(pepe IHEPTeTUKU, TPAHCIIOPTA, OCBOEHHUS KOCMOCA,
MOJYYEHHS] HOBBIX MATEPHAJIOB C 3aJaHHBIMHU CBOMCTBaMH W Apyrux. M3ydyenue
(bU3MKKM BHOCUT OCHOBHOW BKJI1a/l B (DOPMHUPOBAHUE €CTECTBEHHO-HAYUYHON KapTHHBI
MUpa oOydaromuxcs, B (OpMHpOBaHME YMEHHM MNPUMEHSITh HAY4YHBIH METO]
MO3HAHUS TIPU BHITIOJIHEHUY UMU YUEOHBIX UCCIICIOBAHMIA.

B ocHOBY Kypca pusuku 1151 ypOBHS CpEHETO 00IIET0 00pa30BaHUSs MOJIO0KEH
psI uaeh, KOTOpPbIe MOKHO PacCCMaTpUBaTh KaK MPUHIIUIIBI €r0 MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3UKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKHU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNPEaNosiaraeéT HCHOJIb30BaHHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKONM HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(Gu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU TTpoOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kype Gu3nku npejnonaracT 3HakOMCTBO
C LIMPOKUM KPYTrOM TEXHUYECKHUX M TEXHOJIOTMUECKHX MPHIOKEHUN H3yUYECHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocusayuu peamusyercs TMOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU U TEXHOJOIHM, a Takke 00CYXIEeHHUs
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl SABJIAIOTCS (usnueckue teopuu (HopMHpoBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI GU3NYECKON TeopuH, posid GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIIUIIOB B COBPEMEHHBIX IIPEICTABICHUSX O PUPOJIE, TPAHUIIAX IPUMEHUMOCTH
TEOPHA, /ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJAX0 B Kypce (UM3UKU Pealn3yeTcs Mpexie
BCEro 3a CYET OpPraHM3alMU 3KCIEPUMEHTAIbHON AESTeNbHOCTH O0YyYaroUIuXcs.
J1y1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPBIE B TpOrpaMme
no (usuke 0ObEIUHEHBI B OOIIMKA CHUCOK YYEHUYECKHUX MPAKTUUYECKUX padoT.
Bbiienenne B yKa3aHHOM IepedHE J1abOpaTOPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM oOecrneurnBaeTcsl OBJAJeHUE OOYyYaloIUMHCS YMEHUSMH IPOBOJUTH
KOCBEHHbIE HM3MEPEHUS, HCCIEAOBAaHUS 3aBUCHUMOCTEN (PU3MUECKUX BEIUYMH U
IIOCTAHOBKY OITBITOB I10 TPOBEPKE MPEI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yAEISETCS PEIIEHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
ITpu 3TOM 17151 pacUETHBIX 3a/1a4 IPUOPUTETOM SIBIISAIOTCS 331a4U C SIBHO 3aJaHHOU
bu3nueckol MOJeNblo, TO3BOJSIONIME NPUMEHSATh HW3YYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OIHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HbIX pa3nenoB. /[ KayeCcTBEHHBIX 3a/ad NPUOPUTETOM SIBIISIFOTCS 3a/laHUs Ha



OOBsICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUH M MPOIECCOB B OKPYKAIOIIEH
KU3HH, TpeOytonue BbhIOOpa (U3MYECKON MOAENd Mg CUTyallud MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusmMu @PI'OC COO k maTepuanbHO-TEXHUYECKOMY
obecrniedueHno yueOHOro mporecca 0a30BbIil ypoBeHb Kypca (PU3UMKH Ha ypOBHE
cpenHero oOmero oOpa3oBaHUsA M3Y4aeTcsi B YCIOBHUSIX NPEIMETHOro KaOuHeTa
¢busuku. B kabunere Gpusznku nuMeeTcss HeoOXxoauMoe 1abopaTopHOe 000pyI0BaHUE
JUTSI BBITIOJTHEHUS YKa3aHHBIX B TIPOTPaMMe M0 (PU3UKE YICHUIECKUX MPAKTHIECKIX
paboT U IEMOHCTPAIIMOHHOE 000PYIOBaHHUE.

JleMoHCcTpanluoOHHOE  00OpyJ0BaHHEe (HOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JAEMOHCTpAlui s
UCCIICIOBAaHMSI ~U3y4aeMbIX SIBICHUH W  TPOIECCOB, OMIUPHUYECKHX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TPUMCHCHHM.

JlabopaTopHoe 00Opy/IOBaHHE MJIS YYEHUYECKHX TMPAKTUYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIeUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydarommuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO OOOPY/IOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIP30BAaHUU QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPHUH.

OCHOBHBIMHU TEJIIMH U3y4CHUs] PUZUKHU B 0011eM 00pa30BAHUU SBJISIFOTCS:

— (opMHpOBaHHE UHTEPECA M CTPEMIICHUS 00YUAIOIINXCS K HAYYHOMY U3yUYEHHUIO
MPUPOBI, PA3BUTHE UX MHTEILIEKTYATBHBIX U TBOPUYECKHUX CITOCOOHOCTEH;

— pa3BUTHE TPEICTaBICHWA O HAYYHOM METOJE TMO3HaHWS U (POPMHUPOBAHUE
MCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

— (opmupoBaHHEe HAYyYHOTO MHPOBO33PEHMSI KaK pe3yJibTaTa M3y4CHHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKH;

— (QopmupoBaHue YMEHUN OOBACHSATH SIBICHUS C MCIOJIH30BAHUEM (PU3HMUYECKUX
3HAHWM U HAYYHBIX JIOKA3aTEIbCTB;

— (opmupoBanue mnpeaCTaBICHUNH O poiu (U3UKKA IS Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTrkeHne 3TUX Ienei o0ecrednBaeTCsl pelIeHneM CIEIyIOMNX 3a7ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHus:

— MpUoOOpeTeHrne CUCTEMBI 3HAHWN 00 O00ImMMX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpWsIX, BKJIIOYAs  MEXaHUKY, MOJICKYJSApHYIO  (HU3UKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKH;

— (GopMupoBaHUE YMEHHI MPUMEHSATH TEOPETUUYCCKHUE 3HAHMS JJI OOBSICHEHUS
bU3MYEeCKUX SABJICHUN B MPUPOJEC W JUIS MPUHATHS MPAKTUUYCCKUX PEIICHUN B
MMOBCEIHEBHOM XU3HU;



— OCBOEHHE CIIOCOOOB PELICHUsI Pa3JIMYHbIX 337a4 C BHO 3aJJaHHON (U3ndecKon
MOJIEJIbIO, 3a]1a4, [10/IPa3yMEBAIOIINX CAMOCTOSATENBHOE CO3AaHNE (PU3NUECKON
MOJIEJIN, aICKBATHON YCIIOBUSAM 3aa4H;

— [OHUMaHHE (PU3MYECKUX OCHOB M MPUHIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IIPOLIECCOB, MX BIMUSHUS HA OKPYXKAIOLIYIO
cpeny;

— OBJIQJICHUE METOJAaMU CaMOCTOATEIBHOIO IUIAHUPOBAaHUS U MPOBEACHUS
bu3nyecKuX SKCIEPUMEHTOB, aHalu3a M HHTEpHIpeTanuu HH(GOpMaIUH,
OIIPEIENICHNS TOCTOBEPHOCTH ITOJIyYEHHOTO Pe3yJIbTaTa;

— CO3JIaHME€ YCJIOBMM I pPa3BUTHS YMEHMM IPOEKTHO-HUCCIEAO0BATENIBCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha usyuenue gusnku (0a30BbIid ypoBeHb) oTBOaUTCA B 11 Kiacce — 68 yacoB

(2 gaca B HezeO).



COJEPKXAHUE OBYUYEHUA
11 KIIACC

Pasnen 4. dinekTpoguHaMuka

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKUUS

ITocTossHHBIE MAarHUTEI. B3anMoaecTBHE MOCTOSHHBIX MArHUTOB. MarHutTHoe
noje. Bektop MmarauTHOM MHAYKIUU. [[pUHIMN Cyneprno3UIIMA MarHUTHBIX MOJICH.
JIluauum MarHuTHOM wuWHAyKIMU. KapThHa JUHUNA MArHUTHOM HWHAYKIUAM TOJIS
MOCTOSIHHBIX MarHUTOB.

MarautHOE T1I0J€ TPOBOJHHMKA € TOKOM. KapTuHa IWMHUN WHIYKOWAH
MAarHWTHOTO TIOJIA JJIMHHOTO IIPSAMOIO IPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. B3anmoaelcTBre NpOBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJIb ¥ HAIIPABIICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJIeHUE. [[BH>KEHUE 3apsidKEHHON YaCTHULIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBneHne HIEKTPOMArHUTHOM WHAYKUHMH. [IOTOK BEKTOpa MAarHUTHOM
MHAYKIAHW. OJIEKTPOABMXKYIAS CWIa WHAYKUAW. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu @apanes.

BuxpeBoe nsnekrpuyeckoe IMoje. ODIEKTPOABMKYIIAs CHJIA WHAYKUAW B
MIPOBOJAHUKE, IBMKYIIIEMCS MMOCTYNATEILHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHaykTUBHOCTh.  fIBJE€HHME CAMOMHAYKIMU. OJIEKTPOABMXKYIIasd CHJIA
CaMOMHAYKIIHH.

DHeprusi MArHUTHOTO MOJISI KaTYIIKK C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuuecknue yCTpOWCTBA M IPAKTHYECKOE MPUMEHECHHWE: TTOCTOSIHHbBIC
MArHUThl, BJEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTApPHBIX
YaCcTUIl, UHIYKIIUOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MArHUTHBIM TTOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISL.

B3aumozencTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME PIIEKTPOMArHUTHON UHIYKIMH.

ITpasuno Jlenua.



3aBUCUMOCTD DJIEKTPOABMKYIIEH CHIIbI MHAYKIIMH OT CKOPOCTH HU3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, rabopamopnvle pabomuwl

N3yueHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

HccnenoBanue nedcTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOM UHTYKIIUU.

Pasznea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

KonebatenbHass  cucrema.  CBOOOAHBIE  MEXaHWYECKHE  KOJEOAHHUS.
["apmonnueckue xonebanus. I[lepuon, wacrora, ammumryaa U (aza koideOaHU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
konebanuil. [IpeBpaiienue s3Heprun Npu rapMOHNYECKUX KOJIEOaHUSIX.

Konebatenbubiii KOHTYp. CBOOOJAHBIE 3IIEKTPOMArHUTHBIE KOJIOaHUS B
UJCATHOM KOJEeOaTeIbHOM KOHTYpE. AHAJOTUS MEXIYy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroUMX KojeOaHUsAX. BhIHYX/I€eHHbIE MEXaHUUECKUE
kosebanus. Pezonanc. BoiHyk1€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSL.

[lepemennpii TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOLIEE 3HAYEHUE CHUJIBI TOKA W
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE AIEKTPUUSCKOM
DHEPrUr. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B ITOBCETHEBHOM )KU3HH.

TexHndecknue yCTpONUCTBA M NPAKTUYECKOE MPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOT0 TOKA, JIUHUU JJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoOJI€OATENbHOM cHUCTeMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojaeOaHu.

HccnenoBanue CBONCTB BBIHYKIEHHBIX KOJIEOaHUIA.

Hab6mronenne pe3oHanca.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUS] OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3sonanc mnpu mnocienoBaTENIbHOM COCAMHEHWH PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUY DIEKTPONEPEAAUH.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

HccnenoBanre 3aBUCMMOCTH TEpUOa MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanue nepeMEeHHOTO TOKa B IIETIH U3 MOCIEI0BATEIBHO COETMHEHHBIX
KOH/ICHCATOpa, KaTYIIKU U PEe3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 0JIHb

Mexanudeckue BOJIHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacmpocTpaHeHUs ¥ JJIMHA BOJHBL llomepedHble ¥ MPOJOJIBHBIE BOJHBI.
NuTepdepenius u qudpakius MEXaHUIECKIX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIC BOJIHBI. Y CJIIOBUSI U3ITyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenranus BektopoB E, B, V B anextpomaruutHoil BoiHe. CBolicTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPaXEHUE, MPEIIOMIICHUE, MONIApU3anus, TudpaKius,
unTepdepenus. CKOpoCTh SJIEKTPOMArHUTHBIX BOJIH.

[Ilkana 371€KTpOMarHUTHBIX BOJH. IIprMeHeHne 37eKTPOMarHuTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHLIMIIBI paAUOCBS3H U TeEeBUACHUA. Pagronaokanus.

DNEKTPOMArHUTHOE 3arps3HEHNUE OKPY)KAIOIICH CpPe/Ibl.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJbHBIC
UHCTPYMEHTHI, YJIbTpPa3ByKOBas JAMArHOCTUKA B TEXHMKE W MEAMIIMHE, pajap,
paauonpuEéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neus.

Jlemoncmpayuu

OOpazoBanue 1 pacIpOCTpaHEHUE MONEPEYHBIX U MPOIOIBHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

Habmroienue oTpaskeHus U NpeoMIICHUsSI MEXaHUUECKHUX BOJIH.

Hab6mronenune natepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

Habmtonenue CBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJIeOaHUM.

HccnenoBaHue CBOMCTB JIEKTPOMArHUTHBIX BOJIH: OTPa)KeHHE, PEIOMIICHHE,
noJisipu3anys, nudpakius, tHTepepeHIms.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMoIMHEWHOE pacHpoOCTPaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI IPETOMIICHHUS CBeTa. AOCONIOTHBIN MOKa3aTelb
npenoMiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIl yroj I0JIHOIO
BHYTPEHHET0 OTPaKEHUS.



Hucnepcust cBera. CiioXHBIN cocTaB 0enoro ceeta. LIger.

Cobuparomniye 1 paccerBatroliye TuH3bl. ToHkas TuH3a. DOKyCcHOE paccTosiHUE
U onTHYecKas cuia TOHKOW JuH3bl. [locTpoeHue n3o0paxeHuil B cOOUparomux u
pacceuBaromux JuH3ax. PopMyra TOHKOU JIMH3bL. Y BETMYEHHE, 1aBAEMOE JTUH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontuka. Wurtepdepeniuss cBera. KorepeHTHble HCTOYHUKHU.
YcnoBusi HaOMOIEHUS MAKCUMyMOB M MHHHUMYMOB B HHTephEpeHIIMOHHOU
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuust cBera. JubpakumoHHas pemeéTka. YCIoBUE HaOTIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpPOMCTBa M TMPAKTHUYECKOE TMPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAMONMHENHOE paCIpPOCTPAHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckue mpuoOpHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanue CBOMCTB N300paKEHUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKona.

HaOmronenune natepdepeHinu cBera.

HaOmronenue nudpakiuu cBera.

HaGnronenue nucnepcuu cBera.

[TonyuyeHne cuekTpa ¢ MOMOUIBIO MPU3MBI.

[TonyueHne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HaOmnronenue nosisipuzaiiuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHue nokazaress npesioMJICHUs CTEKJIa.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

HabGmronenne nucnepcuu cBera.

Pa3zgen 6. OcHOBBI ClIeIHAJIBLHOM TEOPUH OTHOCUTEIBHOCTH
['panuLIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [loCcTynaTsl crienuanbHOU
TEOPUH OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTh MOIYJISI CKOPOCTH CBETA B BaKyyMe,
MIPUHIUIT OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU M COKpPAICHUE
JUTUHBI.
DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBs13b Macchl C 3H€pFI/I€I>'I U UMITYJIbCOM pGHHTHBHCTCKOﬁ JaCTHUIbI. 9HCpFI/IH
IIOKOAI.

Paznea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3Heprun GOTOHA C €T0 YACTOTON. DHEPTHsl
U UMITYJIbC (POTOHA.

OtkpsiTue U uccnenoanue Gorodaddexra. OnbiTel A. I'. CToneroBa. 3aKoHbBI
dororddekra. YpasHenue DitHiTeHHa 111 Porodddekra. «KpacHas rpanuiar
dbotoaddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHHUYecKue YCTPOICTBA M MPAKTHYECKOE IMPUMEHEHHE: (POTOIIEMEHT,
dboToaTYMK, CoJIHEUHAst OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToaunon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio o -4acTHII.
[Inanerapnas moxpens aroma. [locrtynmatel bopa. M3myueHne u moriionmeHue
(GOTOHOB MpU MEpexoje aToMa C OJHOIO YPOBHSI 3HEPIHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToOMa BOAOPO/IA.

BousiHOoBBIE cBOVicTBAa yacTull. BosHbl ne bpoiiisa. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHoHTaHHOE U BBIHYXJICHHOE U3ITyUYECHHE.

TexHudeckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

Habmoienue nmHeRvaThiX COEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonivl

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOoeHHs siapa. OTKpbITHE
paanoakTuBHOCTH. OnBITH Pe3epdop/a rmo onpeeneHnio coctaBa paguoakTUBHOTO



uznyuyenusi.  CpoiictBa  anmba-, Oera-, ramma-usiaydyeHus.  BuausHue
PaAMOAKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siiapa [eiizenOepra—
NBanenko. 3apsn siapa. MaccoBoe uncio sjapa. M30Torsbl.

Anbda-pacnian. OJEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. [amma-
U3JIy4deHHE. 3aKOH PaJIMOAKTUBHOIO paclaja.

DHeprus CBA3U HYKJIOHOB B sifjpe. SnepHble cuibl. Jle@ekT macchl sapa.

Snepnbie peakuuu. [lenenue u cuHTE3 AEP.

SAnepnsiit peaktop. Tepmosinepusiii cuHTe3. IIpoOiaeMbl U TMEpPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIE€PHON SHEPTETHUKHU.

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTob! HaOIIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NUYeCKOl KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
BunscoHa, saepHblil peakTop, arToMHasi 0omoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

HccnenoBanre TpEKOB YacTHUL (M0 TOTOBBIM (OTOrpadusim).

Pa3zneua 8. DiieMeHTBI ACTPOHOMHUH M ACTPOPU3MKH

Otanel pa3BuTHA acTpoHoMuUU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMHH.

Bun 3B&3mHoro neba. Co3Be3ausi, sipKkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JBH>KCHUE.

CosiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTtounuk sHeprum ConHia U 3BE3Z.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Ki1acc —
CBETHMOCTBY». 3BE3Mbl TJIAaBHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW MOCJIEIOBATENbHOCTH. BHYTpEeHHEEe CTpoeHue
3BE31. COBpEMEHHBIC MPEIACTABICHUS O MPOUCXOXKACHUH U 3BOMoIMK CoJHIA U
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiit [lyte — nHama [Nanaktuka. [lonoxxenwe u nBuxenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B siApax
raJIaKTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue rajgakTuk.
Teopus bonsioro B3psiBa. PeIMKTOBOE U3ITyYEHHUE.

Macmrabnas ctpyktypa Beenennoii. MeTtaranakTuka.

Hepeménnnsie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus



HabGnronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUHN I ONpeIeNICHUs MOJI0KEHNU HEOECHBIX 00BbEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpPHOro MOJyIIapys U SIPKHUE 3BE3BI.

HabGmnronenus B teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maroniee NOBTOPEeHUE

Ponb Qu3uku W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHOM M 3THYECKOM cepax NesaTeIbHOCTH YeJI0BEKa, pOJib U MECTO (DU3UKU U
aACTPOHOMHUH B COBPEMEHHOW Hay4YHOUN KapTHHE MUPA, pOJib (PU3NUECKON TeOpuu B
(dbopMUpOBaHUY MIPEACTABICHUIN O PU3NUECKON KapTUHE MUPA, MECTO (HPU3UUECKOM
KapTHHBl MHUpa B O0IIeM psSAy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
MPEACTABIICHUI O IPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 11 kimacce ocylecTBIsieTcs C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCcaMM MaTeMaTHKH,
OMOIOrMH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Meocnpeomemnvie nowsimusi, CBS3aHHBIE C M3YUYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (puamyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIEHHWE CUCTEMBbl YPaBHEHUM, TPUTOHOMETPHUYECKHUE
(GYHKIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPHl U MX IIPOCKLUHMHU HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
IIPOU3BOJIHBIE 3JIEMEHTApHBIX (DYHKIMI, OPU3HAKK MOJ00US TPEYroJIbHUKOB,
ompeiesIeHHe IOAaU TIOCKUX (GUryp u oobéMa Tel.

buonoecus: snektpuueckue SBIEHUS B KUBOM Mpupoje, KoseOaTeabHbIe
JBUKEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBJIICHUS B KHUBOMU IPUPOAE, NCUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPIBIX
T€J1, MEXaHU3Mbl 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIEKTPAJIbHbIN aHAIIN3.

l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MAarHuTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTHU, PECKA3AHNE 3EMIICTPSICEHUH.

Texnonocua: JHMHUM DIEKTpONEpenad, TIEHEpaTop IIEPEMEHHOIO TOKa,
DIEKTPOABUTATENb, WHAYKUWOHHAsA II€Yb, PAAap, PAAUONPUEMHHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsl OITHKA,
coJIHEeUHas barapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh JOCTIKCHHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JINYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS yUeOHOTro npeaMera «Pu3nKa» JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3WIIUEH JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITAa M OMbITA JICSITEILHOCTH B MPOIIECCE Peaan3allii OCHOBHBIX HalpaBJICHUH
BOCIIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKU 00YYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETOBEYSCKHX T'yMaHUCTUUYECKUX M
JIEMOKPATUUYECKUX 1ICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JICSATEIIBHOCTh B MHTEpPECAX TPaXIAHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpPraHU3alINY;

YMEHHUE B3aUMOIEHCTBOBATH C COIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBUH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

FOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKON JI€SITETILHOCTH;

2) IAaTPHMOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKTIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

IICHHOCTHOE OTHOIIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pPEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYUBOTO OYIYIIIErO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
pUCYIIEro (pu3nYecKoi HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:



UHTEpPEC K pa3IMuHbIM cdepam npodhecCHuOHATbHOU IeATEeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynyiuei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbI;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(GU3MKYN Ha TIPOTSKEHUH BCEH KU3HU;

6) 3K0JIOrNYecKOro BOCIIMTAHNS

c(hOpPMHPOBAHHOCTh JKOJOTMYECKONW KyJNbTYphl, OCO3HAHHE TJI0OAIBHOIO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHnue ONbITa JEATEIIBHOCTH SKOJOTMYECKONW HAIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHWS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUYECKON HAYKH;

OCO3HAHME LEHHOCTH HAy4YHOW JEATEIbHOCTH, T'OTOBHOCTH B IIPOLECCE
U3y4eHUs (U3UKHN OCYIIECTBIISATh MPOEKTHYIO U UCCIEA0BATEIbCKYIO IEATEIbHOCTh
WHIUBUYaAJIbHO U B TPYyIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS
ba3zoBble jornyeckue AecTBUS:
CaMOCTOATENLHO  (OpMyJIMpOBAaTH W aKTyaJIU3UpOBaTh  MPoOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENENATh IENU JACSITCIBHOCTH, 3aJaBaTh TapaMeTpbl W KPUTEPUU HX
JIOCTHKEHUS,
BBISIBIIATH  3aKOHOMEPHOCTH W MPOTHUBOPEUMS B  PacCMAaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMbI ¢ YU4E€TOM aHajIu3a UMEIOLIUXCS
MaTepHaTbHBIX M HEMATePHUATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B I€SITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
IEJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUMN JCSITCIBHOCTH;
KOOPJIMHUPOBATH M BBITTOHATEH pa0OTY B YCIOBHUSAX PEajbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOICHCTBHS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBare/ibCKue 1eCTBUA:
BJIAJCTh HAYYHOW TEPMUHOJOTHEH, KIFOUEBBIMH TOHITHUSIMU M METOJAMH
bu3nuecKoil HayKH;



BJIa/I€Th HaBbIKAaMHU Y4eOHO-HCCIEA0BATENbCKON U IMPOEKTHONU JESTENbHOCTH
B 00J1aCTH (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pEeUIeHMs 3ahad (PU3UYECKOTO COAECP)KAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPA30BAHUIO U MPUMEHEHHIO B PpA3IUYHBIX Y4YEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YY€OHBIX IIPOEKTOB B 00s1acTH (PU3HKY;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apPTyYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7auyd pPe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE IPU U3YYEHUH (DU3BHUKY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUT'aTh HOBBIE UJIEH, IIPEUIAraTh OPUTrMHAIbHBIE TOAXObI U PEILICHHUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

Pabora ¢ undpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3NUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATENBbHO OCYIIECTBISATh IOUCK, aHaju3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IIPE/ICTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIIEHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3ALMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBaHNM SPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STHYECKHMX HOPM, HOPM HH(OpPMALMOHHON
0e30macHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHBIX (opMarax cC
yu€TOM Ha3zHadeHHs] THPOPMAIIUHU U LIETICBOM ayJUTOPHH, BRIOUPAst ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYILECTBIISAThH O0IIEHUE HAa YPOKaX (PU3UKU U BO BHE-YPOUHOH JIEATEIHHOCTH;
pacro3HaBaTh MNPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;



Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

MIOHMMATh U HMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
WHTEPECOB, U BO3MOXHOCTEN KAXKJIOTO YJI€HA KOJJIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OILICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJA0T0 YYaCTHUKA KOMaHAbI B OOIIHiA
pe3ysbTaT no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiarartb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe yueOHbIe NeiCTBHSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
(GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJa4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEITOYTECHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIILIATH CBOM 00pPa30BATENbHBIN U KYJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, WX pE3yJIbTaTOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHU ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETh OLIEHUBAaTh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO HX
CHIKEHUIO;

OPUHUMATh MOTUBBI W apryMEHThl JpPYTUX IpU AaHAJIU3€ pEe3yIbTaTOB
JeSITEIbHOCTH;

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHaIU3€ pe3yIbTaToB
NESTEIIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKH.

B mporiecce mocTukeHUs TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS IPOTPAMMBI TIO
buszuke JUIE  ypOBHS CpeAHEro oOmero oOpa3oBaHus Yy OOydYarolIUXCs
COBEpLIEHCTBYETCS HMOLIMOHAJIbHBIH UHTEIUIEKT, IpeanoJararoum
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CTIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUCTh HAPABICHUS Pa3BUTHs COOCTBEHHOM IMOLMOHAIBLHOU Cepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYJIMPOBAaHMSI, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HYMOILIMOHAIBHBIM U3MEHEHHSIM U TIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTIKEHHUIO e U
yCIliexy, ONTUMHU3M, WHHMIIMATUBHOCTb, YMEHHE JEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3periaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K konity o0yuenus B 11 kiaacce mpeMeTHbIE pe3yibTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHA U
TEXHOJIOTUH, B TPAKTUYECKOW NEATEIBHOCTU JIFOJEH, LEJIOCTHOCTh U E€HUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJEIICH:
TOYEYHBIN AJIEKTPUUYECKUM 3apsijl, Tyd CBETA, TOUYEYHBIM UCTOYHUK CBETA, sIACPHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO Siapa MpH PEeHIeHUH (PU3MIecKux
3a7ad4;



pacro3HaBaTh (pu3nuecKue siBICHUS (IIPOIECChI) U OOBSICHATh MX HAa OCHOBE
3aKOHOB 3JICKTPOJAMHAMUKU U KBAHTOBOW (PM3UKHU: JICKTPUUECKAsT MPOBOAMMOCTbD,
TEIIOBOE, CBETOBOC, XUMHUECKOE, MAarHUTHOE JICHCTBHS TOKAa, B3aWMOJICHCTBHE
MarHuTOB, OJJICKTPOMAarHUTHAs WHIYKIUSA, JCHCTBHE MAarHUTHOTO TIOJIA Ha
IPOBOJHUK C TOKOM W JBIDKYIIUHCS 3apsj, 3JCKTPOMAarHUTHBIE KOJICOAHUS W
BOJIHBI, TMPSAMOJHHEHHOE pPACIpPOCTPAHCHHUE CBETa, OTPaXXCHUE, IPEIOMIICHHE,
uHTepdepeHIysi, TUGpakius W MOJApHU3alMsS CBETa, JUCICPCUS CBETa,
dotornexktpudeckuii 3¢dext (GpororddexT), cBeToBOE NaBlieHUE, BOSHUKHOBEHUE
JMHEHYaTOro CIIeKTpa aToMa BOJOPOJa, eCTECTBEHHAs M HMCKYCCTBEHHAs

PaIMOaKTUBHOCTB;
OMKCHIBATh W3YYCHHBIE CBOMCTBA BEIIECTBA (DJICKTPUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  IMPOBOAUMOCTHh  pPAa3IUYHBIX  Cpea) |

AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), UCMONB3Ysl (PU3NUYECKHUE BEJIUYMHBIL:
ANEKTPUYECKUN 3apsii, CHJIA TOKA, DJICKTPUUECKOE HAIpPSHKEHUE, BJIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JIEKTPOJBIDKYIAs Cuiia, paboTa TOKa,
WHIYKIUS MarHUTHOTO TMOJsA, cwia Ammepa, cuia JlopeHua, WHIYKTUBHOCTH
KaTYILIKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoJieOaHU B KoJeOaTEeIbHOM KOHTYpE, 3apsii W Ccujla TOoKa B IMpolecce
TapMOHUYECKUX DJICKTPOMArHUTHBIX KoJieOaHu#, (OKYCHOE pacCTOsIHUE U
ONTUYECKAs CUJIa JIMH3bI, MPU ONUCAHUM MPABUIBHO TPAKTOBATh (HHU3UYECKUUN
CMBICII HCIIOJIb3YEMBIX BEIMYMH, HMX OO0O3HA4YCHHs U EJAWHMIIBI, YKa3bIBaTh
(dhopMyIIbl, CBA3BIBAIOIINE JAaHHYIO (PU3HUECKYIO BETMYUHY C IPYTUMH BEIMUNHAMM;

OMUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOIECCHI, HCIOIb3Ys
dbu3nyecKkre BETUYUHBI: CKOPOCTh AJEKTPOMATrHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUS U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUS CBA3U
ATOMHBIX SIZIEp, TPU OMUCAHWUU TMPABUIBLHO TPAKTOBATh (UUUYECKUN CMBICI
UCIIOJB3YEMbIX BEJIMYUH, MX OO0O3HAYCHUS] M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIONIME JIAHHYH0 (UBUYECKYIO BEJIMYMHY C JAPYTMMHU BEJIMYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUYNHBIL

aHATM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIBb3YsS (PU3NUECKHE
3aKOHbI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI NOCJIEI0BATENBHOTO U MapaIeIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Joyns—JIeHla, 3aKOH BIEKTPOMArHUTHOU
WHIYKIIMH, 3aKOH TIPSMOJUHEHHOTO PacIpOCTPAHEHUsSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHHa g Gortorddexra,
3aKOH COXPAHEHUsl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MacCOBOrO 4MCIa, MOCTyJarhl bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3ndaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHHIlbl, 00JIACTH)
MPUMEHUMOCTH;



OTIPEENATh HAMlpaBiIeHUEe BEKTOPA MHIYKIMA MarHUTHOIO MOJISl POBOIHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOMTh U OIKCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBIMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
MPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX, U KOCBEHHBIX H3MEPEHUU: MpPU ITOM
dbopmyIupoBaTh MpodIeMy/3a1ady U TUIIOTE3y YU4eOHOT0 SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OTBIT U (POPMYITHUPOBATH
BEIBOJIBL;

OCYIIECTBIIAThH MPSIMBIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI M MCIOJIb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOTPEUTHOCTEN N3MEPEHUI;

UCCIIEIOBATh 3aBUCUMOCTU (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
MU3MEPEHHI: TIPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YyJIbTAThHI
MOJIYYCHHOU 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUJIE TaOIUIl U TpapUKOB,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIIEIOBAHUS;

co0ro1aTh MnpaBuia 0€30MacHOro TpyJa MpH IPOBEICHUM HCCIIECJOBAHUNA B
pamMKax y4eOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPONCTB M J1aOOpaTOPHOTO
000opy10BaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCTIONB3YS (PM3UUECKHE 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOUMbIC NIl €€ PEIIeHHUs, MPOBOIUTH PAcu€Thl M OLICHWBATH PEATbHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYNHBI,

peraTh KaueCTBEHHbBIE 3a/1a4d: BRICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
[EMOYKY PACCYKICHUU C OMOpON Ha HM3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

WCITIOJIb30BATh MTPH PEIICHUH YIEOHBIX 33/1a4 COBPEMEHHBIE HH(POPMAIIUOHHBIE
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMN U TPECTABICHUS
y4eOHOH ¥ HAYYHO-TIOMYJISPHOW WHGOPMAIMK, TOJIYYSCHHOM W3 Ppa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTydaeMyto HHPOPMAIIHIO;

OOBSCHATh TPUHIUIIBI JCHCTBUS MAalllMH, MPUOOPOB M TEXHUYECCKUX
YCTPOMCTB, pa3iuyaTh YCJIOBUSA UX 0€30MacCHOr0 MCMOJIb30BaHUS B MOBCEIHEBHON
KU3HH,

MIPUBOJINUTH MIPUMEPHI BKJIaJIa POCCHIUCKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE MPOIECCOB OKPYXKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHI;



UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpalleHuu ¢ TpudoOpaMu M TEXHUYECKUMHU
YCTPOMCTBAMM, NI COXPAHEHUS 3JJ0POBbS M COOJIOJIEHUS HOPM 3KOJIOTHYECKOTO
MIOBEJCHUS B OKPYXKAIOUIEH CPEJIE;

paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IUIAHUPOBATh PabOTy TPYMIbI, PAUMOHAIBHO pacHpelesTh O0O0S3aHHOCTH WU
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIJT K&KJIOTO U3 YIaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMOM TTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KUIIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3ieioB U TeM uudpoBbIie
Ne ni/m P Kourpoububle IIpakTnyeckue (1tubp )
NMpPoOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnuTtHoe nojne. IeKTpoMarHuTHast 11 bubnnoreka [JOK
' VHTYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHu4ecKue U AIEKTPOMAarHUTHBIE bubnuotexa [JOK
2.1 9
KoseOaHus https://m.edsoo.ru/7f41c97c
99 MexaHn4YecKHe U dJIEKTPOMArHUTHBIC 5 bubnmnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bubmuorexa [JOK
23 Omriica 10 https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 24

Pazznea 3. OCHOBBI CIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI cIEIIUATIBLHON TEOPUHU 4 bubnmoreka [JOK
' OTHOCHUTEIIbHOCTH https://m.edso0.ru/7f41c97¢c
Hroro mo pazaeny 4
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Pa3zgena 4. KBAHTOBAS ®PU3UKA

4.1 DIeMEHTHI KBAHTOBOU OIITHUKHU 6 bubmorexa LOK
’ https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.2 4
Crpochue aToma https://m.edso0.ru/7f41c97c
bubmuoreka [JOK
4.3 ATOMHOC 511p0 5 https://m.edsoo.ru/7f41c97c
Uroro no pazueny 15

Pazgen 5. JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKHU

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

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

bu6mmorexa [IOK
6.1 Otobumaroutee nosToperie 4 https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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