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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero ooOpazoBaHUs
pazpaboTaHa Ha OCHOBE IMOJIO)KEHMM U TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHOl Tporpammbel, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéroM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npenvera «®@u3uka» B 00pa3oBaTeNbHBIX  opraHm3ausx —Poccwiickoit  Denepammw,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Cogepxanue mnporpaMmbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaroumxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IeATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pe3ynpTaTaM OOyuYeHHUs, a TaKXKe YYUTHIBAET HEOOXOIMMOCTh pealM3alli MEKIPEeIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTamMu. B Hell ompenensroTcs
OCHOBHBIE IEJIM M3y4eHUs (U3UKM Ha YPOBHE CPEIHET0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIC, MeETalpeIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

® [UIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (M3UKM Ha 0a30BOM YPOBHE, B TOM UYHUCIIE

IIpeIMETHBIE PE3YJIbTAThI IO r0J1aM O0yUEHUs;

e conepkanue yueOHoro npeamera «duznkay 1o rogamMm oOydeHHs.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUN 00 OKpY’KaloIleM MUpE.
[IkonbHBIA Kypc (U3MKH — CcHCTEMOOOPa3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJIECHUH, N3y4aeMbIX
XumHen, ouonorue, ¢usmueckoi reorpadueir u acrpoHomuei. Vcnonp3oBaHue U aKTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. M3ydeHue pu3nku BHOCUT OCHOBHOM BKJIaj B
(bopMUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
NPUMEHATh HAyYHBIH METO]I TTO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIICOBAHHM.

B ocHOBY kypca (hu3uKH 17151 yPOBHS CpelHEro o0Iiero oopa3oBaHus MMOJIOKEH PsI UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C Hel MaTepuall Kypca (pu3nku 00beJMHEH BOKPYT
¢uznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMHUPOBAHUE MPEICTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaius npearnosaraeT UCIoiIb30BaHHE T'YMaHUTapHOTO
noTeHImana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3KMKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U HKOJIOTUYECKUMU TIpodIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc pu3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX M TEXHOJOTMYECKUX MPHUIIOKEHUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoesn »skonocusayuu peasu3yercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEpIKaHUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TE€XHUKU U TEXHOJIOTUH, a TaKxke 00CyXkAeHus Mpo0IeM paloOHAIBLHOIO PUPOIOIOIb30BAHUS U
HKOJIOTHUECKO Oe30MaCHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (M3MKHA Ha ypOBHE CpeaHEero oOmero oOpa3oBaHUS
ABISIOTCS (u3ndeckue Teopuu ((HOopMHUpPOBaHHME MPEIACTABICHUH O CTPYKType HOCTPOCHMS
¢u3nyeckoil TeopuM, poiau (YyHIAMEHTAIbHBIX 3aKOHOB M IPUHIMIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHM, AJIS ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeTeTbHOCTHBIN MOX0/ B Kypce (GDU3MKU pealn3yeTcs MPEexXIe BCEro 3a cuér
OpraHu3aluK SKCIIEPUMEHTAILHON J1eATeIbHOCTH o0yvaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme IO (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHCOK
YUYEHHUYECKUX NPAaKTUYEeCKUX paboT. BelaeneHue B ykazaHHOM IepeuHe j1a0opaTOpHBIX padoT,
OPOBOJUMBIX ISl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYaCTHHKaMM 00pa3oBaTeIbHOIo
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHMS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sTom
oOecrieunBaeTcs OBJIQZCHHE OOYYaIOUMMUCS YMEHHSMH IPOBOAUTH KOCBEHHBIE H3MEPEHMS,
UCCIICIOBAaHUs 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
HPEJIOKEHHBIX THIIOTE3.

Bornbiioe BHUMaHUE yAENsSeTCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3am1ad. [lpu sTom
JUTSL pacu€THBIX 33/1a4 IPUOPUTETOM SIBISIFOTCS 33/1a4M C SIBHO 3alaHHON (PH3MUECKO MOEIBIO,
HO3BOJISIOIINE NPUMEHATh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zenoB. s KayeCTBEHHBIX 3ajjau MPHUOPUTETOM
SBIISIIOTCSL 3aJaHWs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHHA ¥ TPOIECCOB B
OKpY’KaloIIel XKu3HH, TpeOyromue BbIOOpa (DU3WYECKONW MOJENTH Il CUTYallud TPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPEIHETO
oOuiero o6pa3oBaHMsl JTOJKEH M3y4yaThCsl B YCIOBMSIX MpEeIMETHOro kabuHera (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro IuKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIA00PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHYECKHUX TPAKTHYECKUX pPadOT U JIEMOHCTPAIIOHHOE
obopyoBaHue.

JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUHM C MPHUHLUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECHEeUMBAET MOCTAHOBKY MEPEUMCIEHHBIX B IPOrpaMMe 10
¢bu3MKe KIIOYEBBIX JIEMOHCTpAIMil s HMCCIEJOBaHMS HM3y4aeMbIX SIBJICHHM M IPOIIECCOB,
IMITUPUYECKUX U PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBaeTCss B pacdyére OJHOTO KOMIUIEKTa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIAOBaHMS JOKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX W IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU 1IENISIMU U3Y4Y€HUs GPUHUKU B 00IIEM 00pa30BaHUHU SIBIISIOTCS:

e (opMupoBaHME HHTEpPeEca M CTPEMJIEHUS OOYYaIOLIMXCAd K HAydYHOMY HW3YYEHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
e Dpa3BUTHE MPEJICTABICHUM O HAyyHOM METOAE TMO3HaHUs M (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIECHHS K OKPY/KAIOIIUM SIBIICHHSIM;



e (QopmupoBaHHE HAYYHOIO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE yMEHUI OOBACHATH SBICHHS C UCIIOJIb30BaHUEM (DU3MYECKUX 3HAHUNA U
HAYYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEICTABICHUA O POJU (U3UKHU JJIsI PA3BUTHUS JIPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHne 3TUX Iesell o0ecreynBaeTcsl PEUIeHHEM CIEAYIOMMX 33had B IpoIecce

U3ydeHHs Kypca GU3MKU Ha YPOBHE CpeHEro o01iero o0pa3oBaHus:

e npuoOpeTeHrne CUCTEeMbl 3HAaHUN 00 O0IMMX (PU3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

e (opMupoBaHHE YMEHHMH TNPUMEHATH TEOPETHYECKHE 3HAHHUS s OOBSICHEHUS
dbuznyecKkux SBICHUH B TMPUPOJAE U AN NPUHATHS NPAKTHUECKUX pELICHUN B
MMOBCEAHEBHOM XKU3HU;

® OCBOGHHE CIIOCOOOB pEHICHUS pa3IM4YHBIX 33/7a4 C SBHO 33aJaHHON (HU3MYECKOM
MOJIENBIO, 3a7ad, TOJPa3yMEBAIOIIMX CaMOCTOSTENbHOE CO3JaHue (HU3UUYECKOH
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

e MnoHuUMaHHe (U3UYECKUX OCHOB U MPHUHIMIIOB JEHCTBUS TEXHHUUECKUX YCTPOWUCTB H
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPEY;

® OBJAJICHHE METOJAAMH CaMOCTOSITEIIbHOTO TUIAHUPOBAHUS M MPOBENEHUS (PU3NYECKUX
HKCIEPUMEHTOB, aHaluM3a M  UHTEepOpeTanud  HH(pOpManuM,  ONpe]eseHus
JIOCTOBEPHOCTH MOJYYEHHOTO pe3yIbTaTa;

® CO3/IaHUE YCIIOBHU JJISI Pa3BUTHs YMEHUI MMPOEKTHO-MCCIIEA0BATEIBCKOM, TBOPUECKON
NeSITeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemelii B mporpamMme no (usuke nepeyeHb JaOOpAaTOPHBIX M MPAKTUYECKUX pPaboOT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEh JIElaeT BHIOOp MpOBEACHUS JTa0OpaTOpHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.

INJIAHUPYEMBIE PE3YJBTATBI OCBOEHHUS INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoBHE CpeaHEero o0Imero odpazoBaHUs
(6a30BBII  YpPOBEHB) JIODKHO  OOECTHEUHUTHh  JIOCTHIKEHHE  CICIYIONIUX  JIMYHOCTHBIX,
METamnpeIMETHBIX B MTPEJIMETHBIX 00pa30BaTeIIbHBIX PE3y/IbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHMS yueOHOro mpeamera «DPHU3MKa» JOJDKHBI OTPAXaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3HWIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHCHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXACHHI, COOTBETCTBYIONIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIECTBa,



pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpask1aHCKOro BOCIIUTAHUS:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydaromlerocs Kak aKTMBHOTO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00I1eCTBa;

IPUHITHE TPAJUIIMOHHBIX OOIIEYEIIOBEYECKMX TI'YMAaHUCTHUECKUX M JEMOKPATHYECKHX
IICHHOCTEI;

TFOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEpECAaX TI'PaKIAHCKOIO OOILECTBa,
y4acTBOBaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHU3ally;

YMEHHME B3aUMOJEHUCTBOBAaTh C COLMAJIBHBIMM HMHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIMSAMEU ¥ Ha3HAUCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTTUTAHMS:

c¢(OpMUPOBAHHOCTh POCCUMCKON I'PaX/1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYAApCTBEHHBIM CHMBOJAM, JOCTH)KEHUSM POCCUHCKHUX
yu€HbIX B 007aCTH (U3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, ’TUYECKOTO MIOBEICHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAI[MI0 M IPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJIE B JCSATEILHOCTH YUEHOIO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIIOUasi 3CTETUKY Hay4HOTO TBOPUYECTBA, MPUCYLIETO
¢du3nueckoil Hayke;

5) TpynoBoro BocnuTaHus:

UHTEpEC K pa3IMuHbiM chepam NpopecCHOHATbHOW JESTeNbHOCTH, B TOM 4HCIIE
CBSI3aHHBIM C (HU3UKOM M TEXHHMKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP Oymymei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIAHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JAacTH (U3UKU Ha
MPOTSKEHUU BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOM KYIbTYphl, OCO3HaHME TIJ00AJBHOIO XapakTepa
HKOJIOTHUECKUX MPObIIeMm;

IUJITAHUPOBAHUE W OCYIIECTBICHUE JIEWCTBUI B OKPYKAKOIIEW Cpele Ha OCHOBE 3HAHMS
LeJIel YCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH HOKOJIOTMUYECKOM HAIpaBIEHHOCTH Ha OCHOBE
UMeIoIuXcs 3HaHU 1o (usuke;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTH (PU3HYECKON HAYKH;

OCO3HAHME IICHHOCTU HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIIECCe U3YUEHUS (PU3UKU
OCYILECTBIIATh POEKTHYIO U UCCIIEA0BATENBCKYIO EATEIbHOCTh MHINBHIYyalIbHO U B IPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHHBePCAJIbHbIC Y4eOHbIe NelCTBUS



Ba3oBrble JJornueckue aeiicTBu:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATH IMPOOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

OTIpEeIIATh LENH NeSTeIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PaCCMaTPUBAEMbIX (PU3NYECKUX SBIICHUSX;

pa3padaThIBaTh IJIAH PEHICHUs MPOOJIEMBI ¢ YIETOM aHaIM3a UMEIOIIUXCS MaTePUATbHBIX
¥ HEMaTepUAIIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJITATOB LEINSIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHUPOBATh W BBIIOJHATH DPAa0OTy B YCIOBUSAX pPEAJbHOrO, BHUPTYAJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PELICHUH )KU3HEHHBIX TPOOJIEM.

Bba3zoBble uccienoBareibckue 1eiCTBUS:

BJIAJICTh HAYYHOH TEPMHHOJIOTHEH, KIFOUEBHIMU TOHSATHSIMH ¥ METOJaMH (U3NYECKOM
HayKH;

BJIa/IETh HaBBIKAMHU Y4eOHO-UCCIIEIOBATEIbCKON M MPOEKTHON AESITETbHOCTH B 00JacTu
¢bu3nkH, cCIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY MOMCKY METOJIOB PEILICHUS 3a/1a4
($U3NIECKOro conepKaHusl, MPUMEHEHHUIO PA3IMYHBIX METOI0B TIO3HAHMS,

BJIAJICTh BHUJAMH JEATEIBHOCTH MO IOJYYEHHIO HOBOTO 3HAHHS, €ro WHTEPIpPETAINH,
npeoOpa3oBaHMI0 M MPUMEHEHUI0 B PA3IMYHBIX Y4E€OHBIX CHUTYyallUiX, B TOM 4HCIE MpU
CO3IaHUH YUYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBATh 3aj]ady, BBIJBUTATh
TUMOTe3y €€ peleHus, HAaXOAWTh AapryMEHTHI Ui JO0Ka3aTeNbCTBA CBOWX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEICHHUS,

aHAIM3UPOBATh TIONYyYEHHBIE B XOJ€ pEUIeHHS 3aJaud pPe3yibTaThl, KPUTHUYECKU
OILIEHUBATh UX JJOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33Jaud B OOpPa30BATEIHHOM ACSATEIHHOCTH, B
TOM YHUCIIE TIPH U3YYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh TIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEASSITEILHOCTH,

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTATh HOBBIE HJIEH, TPeJIaraTh OPUTHHAIBHBIE OIXObl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmaumeii:

BJIAJICTh HABBIKAMHU TMONyYeHUs HHOpMAI (GU3NIECKOTO COJCPKAHUS M3 UCTOYHHUKOB
pasHBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATH IOMCK, aHajiu3, CHCTEMAaTU3aLUI0 U
WHTEPIPETANIO MHPOPMAIINH Pa3INYHbIX BUOB U (OPM MpeaCcTaBICHUS;

OILIEHUBATh TOCTOBEPHOCTHh WH(OPMAIIHH;

UCTIONB30BaTh CPEJACTBa HMH()OPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHU KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/ad C COOJIOJCHHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, THTUEHBI, pecypcocOepeKeHusl, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€30TaCHOCTH;

co3laBaTh TEKCThl (U3NYECKOTO COAEpX aHUs B pa3IWyHbBIX QopmaTax ¢ Yy4ETOM
Ha3HAueHUs MHPOpPMALMU U LEJIEBOM ayauTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YATH3AIHIH.



KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIISATH OOIIECHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMN JACATEIBHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIlH U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOYKY 3pEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHIUBHU Yy IbHON paboTHI;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

IPUHUMATh LEJIU COBMECTHOM JESITEIbHOCTH, OpPraHU30BBIBATH M KOOPJAWHHUPOBATH
JEUCTBUA IO €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUM, PACIpPENCNATh POJIM C YU4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOH paboTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXJOT0 YJaCTHUKA KOMaHbl B OOLIUH pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPHUSIM;

IpejiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJEHU C MO3UMLUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IMYHBIX CHUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranu3anus:
CaMOCTOSITENIbHO OCYIIIECTBISATh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTaBJISITh IUIAH DPEIICHUs] PAacCUYETHBIX M KAueCTBEHHBIX 3aj]iay, IUIaH
BBITIOJTHEHUSI TMPAKTUYeCKoi paboThl ¢ Y4ETOM UMEIONIMXCS PECYpCcoOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacuIupsTh paMK1 y4eOHOTO TIpeAMETa Ha OCHOBE JTMYHBIX MPEIMOYTCHHI;
JIeNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILICHHE;
OIICHUBAThH MPUOOPETEHHBIN OIIBIT;
croco0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JPYIAUIMH B 00JacTh  (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPO.JIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIICHKY HOBBIM CHUTYAIlUsIM, BHOCHUTH KOPPEKTHBBI B JIEATEIHHOCThH, OIICHHBATH
COOTBETCTBHUE PE3YJILTATOB IIEJISIM;
BJIQ/ICTh HaBBIKAMH MMO3HABATENBHON pe(dIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3YJITATOB U OCHOBAHUH;
WCITOJTH30BATh MPUEMBI pe(ISKCHH JIJIsl OIIEHKH CUTYaIluH, BEIOOpa BEPHOTO PEIICHUS;
YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATH PEIICHUS 10 UX CHIDKCHHIO;
MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;
MPUHUMATH Ce0sl, MOHNMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;
MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIhTATOB JICATCIbHOCTH;
MIPU3HABaTh CBOE MPABO W MPaBO JAPYTUX HA OMIUOKH.
B npomiecce nqocTukeHMs TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMEI IO (DHU3UKE AJIs
YPOBHSI CpeAHET0 O0IIero o0pa3oBaHUs y OOYYAIOIUXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
WHTEJUICKT, MPEIoaraomuii copMupoBaHHOCTD:



CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE AMOLMOHAIBHOE COCTOSIHUE,
BUJICTH HANPaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETYJIMPOBAHUS, BKJIKOYAIOIIEro CaMOKOHTPOJIb, yMEHUE IIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTh aJalTHPOBAaThCS K 3MOLMOHAIBHBIM
U3MEHEHUSAM U NPOSABIATh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBALIMM, BKJIIOYAIOIIEW CTPEMIICHME K JOCTHIKEHUIO LEIU U YCIEXY,
ONTUMU3M, HHUIIMATUBHOCTb, YMEHHE JEHCTBOBATH UCXOMS U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOIIEH CIOCOOHOCTh IOHUMATh 3MOLMOHAIBHOE COCTOSHUE JpPYTuX,
YUUTBIBATh €0 IIPU OCYLIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLMAIbHBIX HABBIKOB, BKIIIOYAIOIIMX CHOCOOHOCTh BBICTPAaWBATh OTHOLICHHUS C IPYTUMHU
JFOAbMU, 3200TUTHCS, IPOSBIISATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

MNPEIMETHBIE PE3YJIBTATHBI

K xonuy oOyuenust B 11 kjacce npeamMeTHble pe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y OOYUaAIOLIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (PU3UKU B (HOPMUPOBAHHH COBPEMEHHOM
HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOI
NeSITeTbHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

YYUTHIBATh TPAHHUIBI TPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJENEH: TOYCUHBIN
NIEKTPUYECKUI 3apsifl, Jyd CBETa, TOYEYHBIM HCTOYHUK CBETa, SJCpHAs MOJEIb aTOMa,
HYKJIOHHAs1 MOZIETTb aTOMHOTO sI/Ipa MPU peLIeHUN (GU3NUECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (IIPOLIECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOJIMHAMUKH M KBAaHTOBOHM (DM3MKH: 3JEKTpUYECKasi MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHas
WHAYKINS, JAEWCTBHE MarHUTHOIO IOJII Ha IPOBOAHMK C TOKOM M JBIKYILIMICS 3apaf,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS Y BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPAKEHHE,
npenomiieHue, HuHTepdepeHuus, audpakuus W TMOJSIpU3alUg CBETa, JUCIEepCUsi CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJ0OpO/Ia, ECTECTBEHHAsl U UICKYCCTBEHHAsI paIMOAKTHBHOCTB;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeEIECTBAa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI),
UCHONB3YSl (U3NYECKUE BEIMYMHBL: DJIEKTPUYECKUN 3apsij, CUila TOKa, 3JIEKTPHUUECKOoe
HaNPsDKEHUE, JIEKTPUUECKOE COITPOTUBIIEHUE, PAa3HOCTh MOTEHIMANIOB, dJIEKTPOABMKYIIIAsl CUIIA,
paboTa Toka, MHAYKIHS MarHUTHOTO ToJs, cuia Awmmepa, cuia JlopeHia, MHIYKTHBHOCTh
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOIO0 M MarHUTHOTO MOJIEH, MEepUuoJa W 4YacToTa KosieOaHui B
Kos1e0aTeJIbHOM KOHTYpE, 3aps] U CHUjla TOKa B MPOLECCE TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
Kosie0aHui, (POKYCHOE pacCTOSIHUE M ONTHYECKas CWJa JIMH3BI, MPU OMHCAHUU MPAaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIOJIB3YEMbIX BEIMYMH, HUX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE JAaHHYIO (DU3UUECKYIO BEIUUNHY C APYTUMHU BETUUYUHAMU;

ONKCHIBaTh M3yYCHHbIE KBAHTOBBIC SBJICHHS W TIPOLECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETAa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IOoJlypaclaja, SHEPrus CBSI3W AaTOMHBIX SAEp, MPHU ONUCAHUU
MPaBWJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIOIb3YEMbIX BEIMYMH, HUX OOO3HAYEHUS U
€VHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BEIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMYUHBI;



aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl U SIBJICHUS, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
OpUHLMIBL  3akoH OMa, 3aKOHBI IIOCIEAO0BAaTENIbHOIO U MMAPALIEIBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHua, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKLHUH, 3aKOH
MPSIMOJIMHEMHOTO PacIpOCTPaHEHUs] CBETA, 3aKOHBI OTPAXKEHMSI CBETA, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHHe OMHmITeHa I GoTodddeKTa, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXpPaHEHMsI HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUECKOIro 3apsia, 3aKOH COXPaHEHHS
MaccoBOI'0 4Mciia, MOCTyJlaThl bopa, 3aKOH paJMOaKTUBHOIO pacmnajaa, IpU 3TOM pa3ivyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MAaTeMaTU4YeCKO€ BBIPAKEHHE U YCJIOBUA (TpaHMIIbI,
00J1aCTH) TPUMEHUMOCTH;

OIpEEIATh HAIlpaBICHUE BEKTOPA MHIAYKLIUU MArHUTHOTO IOJS IPOBOJAHHMKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOUTH U OIUCHIBATH N300paKeHHE, CO31aBaMOe TUIOCKUM 3€pKajioM, TOHKOU JIMH301;

BBITMIOJHATh JKCIEPUMEHTHl 10 HUCCIIECJOBAHUIO (PU3UYECKUX SIBICHHH W MPOIECCOB C
UCIIOJIb30BAHUEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWH: TMpu 3TOM  (HOpMyIHpOBAThH
npobnemy/3agady M TUNOTE3y Y4EeOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTH OMBIT U (OPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISITh TMPSAMbIE U KOCBEHHBbIE H3MEpPEeHHs] (U3MUECKUX BEIWYHH, TPU ITOM
BbIOMpaTh ONTUMAJbHBII CHOCOO H3MEPEHUS U MCIONb30BaTh W3BECTHBIE METObl OLIEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MYECKHUX BEJIMYMH C UCIOIB30BAHUEM IPSIMBIX U3MEPEHU:
IpU 3TOM KOHCTPYHMPOBATH YCTAaHOBKY, (PUKCHPOBATH PE3YyIbTAThl MONYYEHHOH 3aBHCHMOCTH
¢u3znyecKkux BEIWYMH B BHAE TaOMUI M Trpa@uKOB, JeiaThb BBIBOABI IO pe3yJbTaTam
UCCJIE/IOBAHUS;

coOnrofath mpaBuia O€30MacHOr0 TpyAa MPU TPOBEACHHHM HCCIEIOBAHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTEIbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000py10BaHNUS;

pemartk pacu€THblE 3aJayd C SIBHO 33JaHHOM (PU3MYECKON MOJENblo, HCIONb3ys
dbuznyeckre 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/laydl BHIOMpATh (PU3UUECKYIO
MOJIeIb, BBIACNATh (U3NYECKUE BEIMUMHBI W (QOPMYIbl, HEOOXOIWMbIe s e€ peleHus,
IPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HaUeHUS (PU3NUECKON BEIHUNHBI,

peliaTh KayecTBEHHbIE 3aJjaud: BBICTPAUBATh JIOTMUECKH HENPOTHUBOPEUHUBYIO ILIETIOYKY
paccyXIeHU ¢ ONOPOi Ha N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHUS;

UCIIONIB30BAaTh TPU  PEIICHUH YYEeOHBIX 3a7ad COBPEMEHHBbIE HWH(OPMAaIMOHHBIE
TEXHOJIOTHH JUIsl TOMCKA, CTPYKTYPUPOBAHHS, WHTEPHIpPETAlMU U MpPeACTaBIeHHUs] ydeOHOU u
HAyYHO-TIOMYJISIPHON HWH(POPMAIMK, TOJYYEHHONW U3 Pa3IWYHBIX HCTOYHHMKOB, KPUTHYECKHU
aHAIM3UPOBATH MOTy4aeMyro HH(OpMAIIHIO;

OOBSCHSATH IPUHIIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUIECKUX YCTPOMCTB, pa3inyiaTh
yCIIOBUS UX 0€30MacHOT0 UCIOIb30BaHUs B TOBCEIHEBHOM JKU3HH;

MPUBOANTH MPUMEPHI BKJIaJa POCCUUCKHX W 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B 00BbsICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCIIONIb30BAaTh TEOPETHUECKHE 3HAHHUS 10 (U3UKE B TOBCEAHEBHOW IKU3HU IS
obecrieueHnst 0€30MMaCHOCTH TIPU OOpAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMHU, JIJIst
COXpaHEHHUS 3I0POBbS U COOIIOICHUS HOPM HKOJIOTHYECKOTO TOBEACHHS B OKpY>Kalolleil cpee;

paboTaTh B rpyNIE C BHIMIOJHEHUEM PA3IUYHBIX COI[MAIBHBIX POJICH, TIIAHUPOBATh PaboOTy
TPYIIBI, PAMOHAIBHO PACTIPEENIATh 00SI3aHHOCTH U IIAHUPOBATH JACSITEIHHOCTD B



HECTaHJAAPTHBIX CUTYAIIHSX, aJICKBATHO OICHUBATH BKJIA] KQXKIOTO U3 YYACTHUKOB I'PYIIITHI B
peleHne paccMaTpUBaeMOu POOIEMBI
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COJAEP)KAHUE OBYYEHUA
11 KUIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKUUSA

IlocTostHHbIE MarHuThl. B3auMomelcTBHE INOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
Bekrop marauTHOM MHAYKIMU. [IpyHIMI Cylieprio3uiMy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKIMK. KapTiHa TMHUM MarHUTHOM MHAYKLMY T10JIS IIOCTOSIHHBIX MarHuTOB.

MaruutHoe 1oje npoBOAHMKA ¢ TOKOM. KapTuHa nMHMM MHIYKIUH MarHUTHOTO IOJIS
JUIMHHOTO IPSIMOIO MPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHE. JIBHKEHHE 3apsHKCHHOM 4YacTHLBl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHne DIEKTPOMAarHUTHOM MHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
ONEeKTPOABMKYLIAs CUJIa MHAYKLMHU. 3aKOH 3JIEKTPOMarHuTHON uHAykuuu dapanes.

BuxpeBoe siiekTpudeckoe moJie. OJIEKTPOABMIKYILAS CWJIA HMHAYKIMM B IIPOBOJHUKE,
JBHKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM II0JIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBICHME CAMOMHIYKIMHU. DJIEKTPOABUIKYILAS CHJIA CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJIS KaTYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoiicTBa M MpPaKTUYECKOE IMPUMEHEHHE: IOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUTHl, MIEKTPOJIBUraTEIlb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL,, MHAYKLMOHHAS [1€Yb.

Llemoncmpayuu

OmnbIT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM I1OJIEM.

JIuHUM MHIYKIIMM MarHUTHOTO MOJIS.

B3aumopeicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuta Ammepa.

HevictBue cuiibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBieHME NEKTPOMArHUTHOM MHIYKIIUH.

IIpaBuno Jlenna.

3aBUCUMOCTh 3JIEKTPOABMKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH M3MEHEHHUS MarHUTHOIO
MIOTOKa.

SIBieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

W3y4yeHre MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

HccenenoBanue 1elCTBUS NOCTOSHHOTO MATHUTA HA PAMKY C TOKOM.

HccnenoBanue sABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Paspnen 5. KosieOanus 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazcHumHvle KO1e0anus

Konebarenbnass cucrema. CBOOOgHBIE MexaHWuYeckue Kojnebanusa. [apmonmueckue
konebanus. Ilepmon, wactota, amrumrtyga W ¢asa konebanuil. IIpyKUHHBI MasTHUK.



MareMaTnyeckuii MasTHHK. YpaBHCHHE TapMOHHMYECKHX KojieOaHuil. [IpeBpaimenue >Hepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbuplii koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B HUACATHHOM
KOoJe0aTeJIbHOM KOHType. AHAJOTUSl MEXIYy MEXaHWYECKUMHU U  DIEKTPOMAarHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH COXpaHEHHs SHEPTrUU B UACATHLHOM KojeOaTelbHOM
KOHTYPE.

[IpencraBiaenue o 3aTyxammuX KojeOaHUsIX. BeIHYXIeHHbIE MEXaHHMUYECKHE KOJIeOaHus.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

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

Tpancdopmarop. [IpomsBoacTBo, mepemgaya W NOTPEOJIICHUE 3IEKTPUUECKOW HHEPTHUU.
OKOJIOTMYECKUME PHUCKH NpU MNPOU3BOACTBE 3JeKTpo3Hepruu. KynpTypa wucnosib3oBaHus
3JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HU.

TexHu4yeckne yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

Hccnenoanue nmapaMeTpoB KoJieOaTenbHON CUCTeMBI (IPY>KMHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

HaGuroienne 3aryxaromux KojJeOaHu.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJIeOaHUH.

Habmtoienue pesonanca.

CB0OOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcmuinorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mpu mocienoBaTelbHOM COEIMHEHUN PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTH U
KOHJIEHCATOopA.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HccnenoBaHue 3aBUCUMOCTH MEpHOJia MaIbIX KOleOaHU| Ipy3a Ha HUTU OT JAJIUHBI HUTU U
Macchl Ipys3a.

HccnenoBanne TMepeMeHHOr0 TOKa B IeNM W3 IOCIEI0BATEIbHO COEAMHEHHBIX
KOHJEHCATOpa, KaTylIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

Mexanndeckre BOJIHBI, yclIoBUs pacnpocTtpanenus. [lepuon. CkopocTs pacnipocTpaHeHus
u januHa BosHBL. [lomepeunble W mpojaonbHble BOJHBL. HWHTepdepeHnus u nudpakuus
MEXAHUYECKUX BOJIH.

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

ONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3ITy4eHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMmuas
opueHTanus BekTopoB E, B, V B asnextpomaruutHoil BosHe. CBOICTBa 31€KTPOMarHUTHBIX
BOJIH: OTpa)KCHHE, IMpeJoOMJIeHHe, moisipu3anus, audpakuus, uHrepdepenuns. CKOpocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 3J€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37E€KTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHLIMIIBI paguOCBS3H U TeNEeBUACHUA. Paaronokanus.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpebl.
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TexHu4eckue yCTpOWCTBAa M NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE HWHCTPYMEHTHI,
YIBTPa3BYKOBas JIMarHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap, PaaUONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Koneo6:mrommeecs TeN0 Kak HCTOYHUK 3BYKa.

Habntonenue otpaskeHust U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue unrepdepeHny u AMPpakiui MEXaHMYECKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGnronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIMTYAOW M YacTOTOM
KOJICOaHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XK€HUE, IPEIOMIICHUE,
nossipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsimonuHeitHoe pacipocTpaHeHHEe CBETa B OJHOPOJIHON Cpeie.
JIyu cBera. ToUEUYHBIM UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne H300pa’keHUN B IIIOCKOM
3epKae.

[Ipenomnenune cBera. 3aKOHBI MpeIOMIIEHHUS CBeTa. AOCOJIOTHBIM TMOKa3aresb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIl yron MOJHOTO BHYTPEHHETO
OTPa’KEHUS.

Hucnepcus ceeta. CioxkHbll cocTaB 6enoro cera. L{ser.

ColOuparoniue W pacceuBarIiuMe JIUH3bL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CUiia TOHKOW JIHH3BL. [locTpoeHne n300paxeHuii B COOMPArOIINX M PACCEUBAIOIINX
nuH3ax. PopMysa TOHKOM JIMH3BL. Y BEIMUEHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas omnrtuka. Wurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOI0/IEHUs MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOI€PEHTHBIX UICTOUYHUKOB.

Hudpaxkmus ceera. [udpakuuonnas pemérka. YciaoBue HaOMIOAEHHUS TUIaBHBIX
MaKCHUMYyMOB TP MaJIeHUA MOHOXPOMATHYECKOTO CBETA Ha JUPPAKITUOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuuyeckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOCKIIMOHHBIA ~ ammapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs OMNTHKA, AUGpaKIMOHHAS
pemeETKa, TOJISTPOUSI.

Jlemoncmpayuu

[IpsiMonuHeitHOE pacHpOCTpaHEHUE, OTPaKEHHWE M IMperoMiieHHe cBeTa. Onruueckue
puOOopHI.

[TomHOE BHYTpEeHHEE OTpakeHUe. MoJIeIh CBETOBOIA.

HccnenoBanre CBONCTB N300pakeHU B JTHH3AX.

Mopenu MUKpOCKOTa, TEIECKOIA.

Hab6nronenue natepdepeHIinm cBeTa.

Hab6nronenue audpakuuu cBera.

HabGmronenue aucrnepcuu cBera.

[ToydyeHue cnekTpa ¢ MOMOUIBIO MPU3MBIL.

[Tomydyenue cnekTpa ¢ TOMOIIBI0 TUPPAKITMOHHON PEIIETKH.
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Hab6nronenue nonspusamuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
N3mepenue nmokazaresst IpeioMICHUs CTEKJIA.
HccnenoBanue CBOMCTB N300payKCHHM B JIMH3aX.
HabGnronenue aucnepcun cBera.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUHM OTHOCUTEJIBLHOCTH
I'panunbl NPUMEHUMOCTH KJIACCHUUECKOM MeXaHWkH. [locTynarsl cnenuanbHOM Teopuu
OTHOCUTENIBHOCTH: WHBAapUAHTHOCTb MOJYJISI CKOPOCTHM CBETa B BakyyMmMe, MPUHLHUII
OTHOCHUTEJIBHOCTH DHHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIIEHUE JJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKOM YaCTHULIBI.
CBs13b MaccChl ¢ SHEPTUEH U UMITYJILCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPIUsI OKOSI.

Pa3znen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOBOU ONMUKU

®oronsl. ®opmyna [lnanka cBs3u sHEpruu GOTOHA C €r0 YACTOTOW. DHEPTUsl U UMITYIIbC
doToHa.

Otkpeitie u wuccnenaoBanue Qoroddpdexra. Onwiter A. I'. CroneroBa. 3aKOHBI
dororddekra. YpaBuenue Diinmreitna 1 hotosddexra. «Kpacnas rpanuna» potosddexra.

JlaBnenue cBera. OnwiTel [1. H. JIeOenena.

XHUMHUYECKOE JIEHCTBHUE CBETA.

TexHUYeCKHne yCTPOMCTBA M TMPAKTHYECKOE MPUMEHEHHE: (POTOIIEMEHT, (POTOIATUNK,
coNHe4Has OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®doTor(PeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdeKTa.

Cseroguog.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -wactuil. [lmanerapHas
monenb atoMa. [locrynater bopa. U3nydenue u nmornomenue (OTOHOB MpH MEpPEXoje aTtomMa C
OJIHOTO YpOBHS »HEpruM Ha Jpyroil. Buasl cnextpoB. CHekTp YpOBHEHl SHepruu aroma
BOJIOpOJA.

BosHoBbIE cBoiicTBa yacTull. BonHbl ae bpoitnsa. KopnyckynsipHO-BOTHOBOW JTyaanu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JTyUeHHE.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: CIHEKTPaJbHbI aHaIn3
(cTieKTpOoCKOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Ornpezenienne JIMHBI BOJIHBI Jlazepa.

Hab6nronenne MMHEHYaThIX CIIEKTPOB H3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Habmionenue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe aopo
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OKCHEepUMEHThI,  JIOKa3bIBAIOLIME  CJIOXHOCTh  CTPOCHHS  sijpa. OTtkpbiTHE
panuoaktuBHOCTU. OTBITH Pezepdopna mo onpeneneHuio cocTaBa pagioakTUBHOTO H3ITyYCHHUS.
CgoiictBa anb(a-, 6era-, raMmma-u3IydeHus. BiusHue painoakTHBHOCTH HA KHUBBIC OPTaHU3MBI.

OtkpeiTHe TIpoTOHAa W HedTpoHa. Hykmonnas mopenp siapa ['eitzenOepra—lBaneHKoO.
3apsn sapa. MaccoBoe uucio siapa. M30Tornsbl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBINA Oera-pacnaa. ['aMma-usinyueHue. 3akoH
paZvoaKTUBHOIO pacmaja.

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

SAnepusie peakiuu. [lenenue u cuHTE3 A1ep.

SAnepuplii  peaktop. TepmosiaepHblii cuHTe3. [IpobneMbl M NIEpCHEKTHUBBI  SAIEPHOI
HHEPreTUKHU. DKOJIOTUUYECKUE ACTIEKTHI ACPHON SHEPTrEeTHKU.

DneMeHTapHble yacTulibl. OTKPBITHE TO3UTPOHA.

MeTo1p1 HAOIIOIEHUS ¥ PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHbIE B3aUMOAeHCTBUSA. EMuHCTBO (pru3nueckoil KapTUHBI MUpA.

TexHuueckue ycTpoiCTBa U NPAaKTHUUECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHast bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Otanbl  pa3BUTHS  acTpoHOMUHU. [IpukiagHOe ¥ MHUPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHUH.

Bun 3Bé31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bI, MJIAHETHI, X BUAUMOE JABHKEHUE.

ConHeyHas cuctema.

Connue. ConneuyHass axTuBHOCTh. Mcrtounuk sneprum ConHua u 3BE3A. 3BE3ABI, HMX
OCHOBHBIE XapaKTEPUCTHKU. Jluarpamma «CHEKTpaJIbHBIM KJIACC — CBETUMOCTB». 3BE3MbI
[JIaBHOM MOCIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3] TJIaBHOU
MoCJIeIOBaTeIbHOCTH. BHyTpennee cTtpoenue 3BE3A. CoBpeMEHHBIE TMPEACTABICHUS O
MPOUCXO0KACHUU U 3BOMOIMU COJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Mineunsiii [TyTs — Hama I"anaktuka. [lonoxxenue u npmxenne Connua B ['anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIIpax TajJaKkTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pasberanume ramaktux. Teopus
Bospmioro B3peiBa. PenukTOBOE H3TydEeHHE.

MacmtabHas cTpykTypa Beenennoit. MetaranakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaGnronenust HEBOOPYKEHHBIM TJIa30M C MCTIOIB30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUI
JUTSL OTIPEJICNICHUs] TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHUs
CeBepHOro nojaymapus u ipKue 3BE3/IbI.

Hab6nronenus B Teneckon JIynsl, uraner, Maeunoro [TyTu.

O6o0maronee NnoBTOpeHue

Ponp ¢u3mku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHMAIBHON U
ATHYECKON cdepax [esTEIbHOCTH 4YelOBEKa, pOJib W MeCTO (U3UKH W aCTPOHOMHHU B
COBPEMEHHOW Hay4YHOW KapTHHE MHUpa, pPOJb (U3NUECKOW Teopud B (GOPMHUPOBAHUU
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MIPEACTABICHHUH 0 (PU3NYECKON KapTHHE MHUPA, MECTO (PU3MUECKON KapTHHBI MUPa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MMPEACTABICHUHN O IPUPOJIC.

Me:xknpeamMeTHbie CBI3H

W3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 Kiacce OCyHIecTBISETCS C y4ETOM
COJICPKATEIBHBIX MEXKIIPSIMETHBIX CBSI3eH C KypcaMd MAaTEeMaTHKH, OWOJOTMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnsie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
SIBIICHHE, HAaY4HbIH (akt, rumore3a, (u3Myeckas BeJIMYWHA, 3aKOH, TEOpus, HaOJIOJCHUE,
IKCIEPUMEHT, MOJICTUPOBAHKE, MOJICITh, NU3MEPCHHUE.

Mamemamuxa: pelieHue CUCTEMBl ypaBHEHUH, TPUTOHOMETPUYECKUE (YHKIIMH: CHHYC,
KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M HX
NPOCKIIMM HAa OCH KOOPJWHAT, CIIOKEHHE BEKTOPOB, NMPOW3BOIHBIC 3JIEMEHTApHBIX (DYHKIIHIA,
NPU3HAKH TIOJJO0HS TPEYTOJILHUKOB, OTPEICIICHUE TUIOMIAIN TUNIOCKUX QUryp U 00bEMa Tell.

buonocusi: dIEKTPUYECKUE SIBICHUS B XKUBOW MPHUPOJE, KOJICOATEIbHBIC IBWIKCHUS B
JKUBOUW TIPUPOJIEC, ONTUYCCKUE SIBIICHUS B JKMBOH NPHUPONE, JACHCTBHE pavalldii Ha KUBBIC
OpraHU3MBI.

Xumusi: CTpOGHHE aTOMOB W MOJICKYJ, KPHCTAUIMYECKash CTPYKTypa TBEPABIX Tel,
MEXaHHU3MbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

l'eocpaghusi: MarHUTHBIC TIONIOCA 3€MITH, 3QJICKH MAarHUTHBIX Pyl, (oTochEMKa 3eMHOI
MIOBEPXHOCTH, MPEJICKa3aHUE 3EMIICTPSICCHHIA.

Texnonoeus: MTMHUM DIIEKTpOIIepeiad, TeHEPaTOp MEPEMEHHOT0 TOKa, dJIEKTPOBUTATEb,
WHAYKIIMOHHAS T[1€4Yb, paxap, pPaJuoNpUEMHUK, TEIeBU30p, aHTeHHA, Tenedon, CBU-mneus,
MPOSKIIMOHHBIN amnmapat, BOJJOKOHHAsS ONITHKA, COJTHEYHAsI OaTapes.
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TEMATHUYECKOE INTAHUPOBAHUE 11 KJIACC
KonuyectBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne ni/m Konrpoabnsie Ilpakruueckue (uuppoBbie)
MPOrpaMMbl Bceero
padoTsI paboThI oOpasoBaTelbHbIE
pecypcsbl
Paznen 1. QJIEKTPOJANHAMUKA
MaruauTtHoe nosie. DIeKTpOMarHuTHas bubnuoreka [IOK
1.1 11 1 2
WHTyKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 11
Paznexn 2. KOJIEBAHUS U BOJIHBI (24 vaca)
51 Paznen 2.1 Mexaandeckue u 9 1 bu6mmorexa [IOK
' 3JIEKTPOMArHUTHBIE KOJICOAHUS https://m.edsoo.ru/7f41c97c
99 Pa3znen 2.2 MexaHudeckue u 5 1 bu6mmoreka [JOK
' 3JIEKTPOMATrHUTHBIC BOJTHBI https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
2. P 2. 10 1
3 a3fen 2.3 OnTixa https://m.edsoo.ru/7f41c97c
Hroro 1o pasneny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJILHOCTH (4 uaca)

31 Pa3nen 3.1 OCHOBHI crieIMATLHON TEOPUU 4 1 bubmuoreka [JOK
' OTHOCHTEJIBHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazueny 4
Pa3nea 4. KBAHTOBASI ®U3UKA (154acoB)
bub OK
4.1 Pa3znen 4.1 DiaeMeHTHI KBAHTOBOH OITUKHU 6 hgp:j;:;:;aﬂi.m 17f41097¢
4.2 Pa3nen 4.2 Crpoenue atoma 4 bu6mmoreka [IOK
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4.3 Pa3nen 4.3 AtoMHoOe siipo

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

bu6mmorexa [IOK

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

Htoro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKU

51 Pa3nen 5.1 DneMeHTHI aCTPOHOMUU H 7 bu6mmoreka [JOK
acTpOHU3UKH https://m.edsoo.ru/7f41c97c

Uroro no pazgeny 7
Paznen 6 OBOBHIAIOHIEE ITOBTOPEHHUE

6.1 Pa3nen 6.1 O6GoOmraroiee moOBTOpEHNE 4 ]sgggjl/(;:éezzi(?r}lf/?f 41c97¢
HWroro no pazneny 4
PesepBHoe Bpems (3uaca) 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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15.
16.
17.
18.

19.

Noabkown

YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJLHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

VYMK: ®usuka, 10kmacc I'.d.Msakumes, b.5.Byxosues, H.H.Cotckuii—M.: ITpocemenue 2014r

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

JKCIepuMeHT B 00yueHuH (PU3NKe B IIKOJIe

Amnrepep 3. TexHuka ¢pusndeckoro sxkcrepumenta M. 1962

OnbIThI B lomatHei sabopatopuu. bubnuoreuka "Ksant" Boin 4.

[anenepurreiin JI.A., Xnesnukos [1.I1. JTaGoparopus ronoro ¢gusuka. 1961

Maiiep B.B. [IpocTsie onbIThI € yabTpa3BykoM. 1978

Maiiep B.B., Maiiep P.B. DnexkrpuuecTBo: yueOHbIE SKCIIEpUMEHTANIbHBIE JIOKA3aTEIbCTBA.
M. 2006

[yroB B.W. u ip. DkcriepuMeHT B pusuke. u3mueckuii MpaKkTHKYM.

bypoB B.A. u np. JleMOHCTpallMOHHBIE OMBITHI IO (prU3MKe. 6-7 KI1acCh

Bypos B.A. u np. @poHTaIEHBIC YKCIEPUMEHTAIBHBIC 3a1aHus 110 (hu3KKe. 6-7 KIacchl
®dponTanpHbIe Ja00paTOpHLIE 3aHATHS 10 hu3MKe B cpepnel mkoine. bypos B.A. u ap. [Tox
pen. A.A. TTokposckoro M. 1974

. T'opeB JI.A. 3aHuMaTtenbHbIE ONBITHI O (PU3HKE

. Korynosuy M.I". Jlomamninuii sxkciepuMeHT o ¢usuke. 7-11 kmacce

. b. Jlonar ®usuka B urpax

. JIeMOHCTpAIMOHHBIN YKCTIEPUMEHT 110 (U3UKe B cTapmmx kiaccax. Yacte 1. Yacts 2

. XopomasuH C.A. JleMOHCTpallMOHHBIHN SKCIIepUMeEHT 1o ¢usnke. Ontuka. AToMHas pu3nKa

(ccpuIKa HA DIEKTPOHHYIO KHUTY)

EnbnioB A.B. ®ponransHbie 1abopaTopHbie paboThl o pusuke. 11 kmace

Crenanos C.B., CmupnoB C.A. JIabopaTopHbIii pakTUKyM 110 ¢pusuke. M. 2010
DU3NYECKUI DKCIIEPUMEHT B mKoae. M. 1975

[ITaxmaes H. M., H. U. I1aBnog, B. 1. Teiyk. @u3ndecknii 3KCNEPUMEHT B CPEJIHEN
mikosie: KoneGanus u Bonubl. KBantoBas dusuka / H. M. [llaxmaeB,—M.: [IpocBemnienue,
1991.

KoBtynosuu M. I'. - [lomanuuii sxcnepument no ¢usuke. 7-11 xiacest (bubnnorexa
yautens pusukn) - 2007

Metoauka odyuenus pusuke

[opsiukun E.H. Metoauka oOyuenust pusuke
Towm 1. O6mme Bompocsl MeToauku. M. 1948
Tom 2. MeTtonuka 1 TexHUKaA dKcriepumenTa. M. 1948
Towm 3. OcHOBHBIE A€TaTU YIPOUIEHHBIX U CaMOJIeIbHBIX Mpubopos. M. 1953
Towm 4. Pucynku u ueprexu. M. 1955
bpasepman D.M. Beuepa no ¢usuke B cpeaneit mkosue. M. Ilpocsemenue, 1969
Koran B.1O. PasmeprocTs pusnueckoii Benuunnsl. M. 1968
Jlanuna MU.4. 100 urp no ¢usuke. M. 1995
Jlanuna W.51. BueknaccHas pabota no dusuke. M. 1977
JlepmanToB B.B. Meronuka dgusuku. M. 1935
Mynranosckuii B.B. ®usnueckre B3auMOIEHCTBYS U KAPTUHA MUPA B IIKOJBLHOM KYpCe

duzuku. M. 1977

Meroanueckuil cupaBoYHUK yauresst usuku. M. 2003
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9.

10.
11.
12.

13.

Hecrannaprasie ypoku dusuku. Coct. C.B. Bopoposa. Bonrorpan, 2000

Opexos B.I1., Ycosa A.B. Meronuka npenonaBanus Gusuku. M. 1980

OpexoB B.II. - Konebanus 1 BoaHbI B Kypce GU3UKH cpeaHel Kokl - 1977
CepreeB A.B. Habntoienus yyamuxcs npu u3y4eHuu GU3UKY Ha IEPBOM CTYIIEHU
o06yuenus. K. 1987

Ilaranos B.®. ®usuka na Bcro xxu3as. M.-Co, 2003

MeToauka Oﬁy‘leHI/lﬂ PCIICHUI0 3a1a1

Kamenknii C.E., OpexoB B.I1. Metonuka penienus 3a1a4 no ¢usuke B cpenneit mkojue. M. 1971
Cemke A.U. - Hecrangaptaeie 3aj1aun 1o dbusuke (B momonrs yaurento) - 2007

OauMnuagHbeie 321294

benomumnenxuii C.H. - OnuMnuaanbie 3a1a4u 110 (U3MKE IS YIaIUXxcsl ASCAThIX KJIACCOB -
2013

KemOpoBckwuii-IloaroroBurenbHble 3a1auu_K_onuMmmuagam_mo_dusuke 1984

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
O®uszuka Equnas xomnekuus LIOP. [Ipeamernas komnekuust «dusuka»

http://school-collection.edu.ru/collection EcrecTtBeHHO-Hay4YHbBIE SKCIIEPUMEHTHI - DHU3UKA:
Komnekuus Poccuiickoro o011e00pa3oBaTeabHOr0 MopTaia

http://experiment.edu.ru OTkpsIThIil KOIUIeK: DU3nKa

http://www.physicS.ru DneMeHTbI: TOMYSIPHBIH CalT 0 (yHIAMEHTATBHON HayKe

http://www. elementy. ru Beesenre B HaHOTEXHOJIOTHH

http://nano-edu.ulsu.ru

BupryanbHblii MeToAUYeCKUH KaOUHET yuuTeas (PU3UKU U ACTPOHOMMHU
http://www.gomulina.orc.ru BupTyasbHsiii Gpuzmar-kiacc: 00IIEropoacKoi caiiT capaTOBCKHX
YUUTENIEH

http://www.fizmatklass.ru BupryanbHsiii )OHI €CTECTBEHHO-HAYYHBIX M HAYYHO-TEXHHUCCKHUX
¢ pexToB «IpdeKTuBHAS PUHKA»

http://www effects.ru T"azeta «®usuka» M3narensckoro qoma «llepBoe CEHTAOP»
http://fiz.1september.ru EctecTBeHHO-Hay4Has 1Kkoaa TOMCKOrO MOMUTEXHUYECKOTO
YHUBEPCHUTETA

http://ens.tpu.ru 3anumarenbHas Gusnka B BOIpocax u oTBeTax: caT B. Enbkuna
http://elkin52.narod.ru 3aounas ecrecTBeHHO-Hay4Has 1mkoia (KpacHospck): yueOHbIe
MaTtepHaibl 0 GU3KKe IS MKOJILHUKOB

http://www.zensh.ru 3aounas pu3nKo-mMareMaTudeckas Koja TOMCKOT0 rocy1apcTBEHHOTO
YHUBEPCHTETA

http://ido.tsu.ru/schools/physmat 3aounas gusuko-rexandeckas mkona mpu MOTU
http://www.school.mipt.ru Madopmaruka u ¢pusuka: cat yantens Gpuzuku u napopmatuku 3.3.
[ITakypoBa

http://teach-shzz.narod.ru MudopmanmoHHble TEXHOJIOTHUH B MpenogaBanun pusuku: caiit 1.5.
OuUIUNmoBou

http://ifilip.narod.ru MadopmannoHHbie TEXHOJOTHH Ha Ypokax (usuku. THTepakTHUBHAS
AQHUMAILVST

http://somit.ru MaTepaer-mecto ¢puznka

http://ivsu.ivanovo.ac.ru/phys Kadeapa ¢pusnkun MOCKOBCKOTO HHCTUTYTA OTKPBITOTO
o0Opa3oBaHUs

http://fizkaf.narod.ru Kpaur: HaydHO-TTOMYJISPHBIN (PU3HKO-MAaTEMAaTHUECKUI JKypHAIT
http://kvant.mccme.ru Knacc!nas ¢usuka: caiit yuurens ¢usuku E.A. banaunoi
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http://class-fizika.narod.ru Konmenmun COBpeMEHHOTO €CTECTBO3HAHUS: dJICKTPOHHBIN yUeOHUK
http://nrc.edu.ru/est Jlabopatopust o0y4enus ¢pusuku u acrporomun UICMO PAO
http://physics.ioso.ru Jlaypeatsl HOOeIeBCKOM MpeMuH 110 (HU3HKE

http://n-t.ru/nl/fz Marepuanst kapenpsr ooeit puznku MI'Y um. M.B. JlomoHOCOBa: yueOHbIC
1ocoOusi, GU3MIECKHUI PAKTUKYM, BHCO- M KOMITBIOTEPHBIC JEMOHCTPAIIMN
http://genphys.phys.msu.ruMarepuans! pusndeckoro daxyiabrera Cankr-IleTepOyprckoro
rOCYJIapCTBEHHOT'O YHUBEPCHTETA

http://www.phys.spbu.ru/library Mup ¢usuku: nemoHcTpanuy Gu3n4ecKuX 3KCIIEPUMEHTOB
http://demo.home.nov.ru O6pasoBarensubie Matepuaibl Mo ¢usuke DTU um. A.D. Modde
http://edu.ioffe.ru/edu O6yuaromue TpexypoBHeBbie TecThI 10 (usuke: caiit B.1. Perensmana
http://www.physics-regelman.comOHmiaitH-IpeoOpa30BaTelb ¢IUHUL H3MEPEHHUS
http://www. decoder.ru ITopran ecrecTBeHHBIX Hayk: Du3MKa
http://www.e-science.ru/physics ITpoekt AFPortal.ru: actpodu3uueckuii moprai

http://www. afportal.ru [Tpoekt «Bcst dpuzmkar»

http://www fizika.asvu.ru Pemenus 3a1a4 u3 yueOHUKOB 10 (pusnke

http://www. irodov. nm.ru Caiit npakTrkyoiero ¢gusuka: npemnonasarensd ¢pusnku W.1.
Bapnamona

http://metod-f.narod.ru CamorectupoBanue MIKOJIBHUKOB 7-11 KJIaCCOB M aOUTYPUEHTOB IO
busuke

http://barsic.spbu.ru/wwwi/tests TepmoarHamMuka: 3J€KTPOHHBIH y4eOHHK 1O HUUKE
http://fn.bmstu.ru/phys/bib/I-NET Ypoku 1o MoiekyasipHoi GH3HKe

http://marklv. narod.ru/mkt ®usukam — npenoaBaTensM U CTyJICHTaM
http://teachmen.csu.ru®usuka B aHUMALUAX

http://physics.nad.ru ®u3uka B mpe3eHTaIUIX

http://presfiz.narod.ru ®usuka B mkosne: cadt M.b. JIbBoBCKOro

http://gannalv.narod.ru/fiz ®u3uka BOKpyr Hac

http://physics03.narod.ru ®usuka 1is Bcex: 3agauu Mo GU3UKE ¢ PEIICHUSIMU
http://fizzzika.narod.ru ®usuka ais yaureneit: caint B.H. Eroposoit

http://fisika.home.nov.ru ®usmka cTyaeHTaM U MIKOJIBHUKAM: 00pa3oBaTesbHbIN mpoekT A.H.
Bapruna

http://www.vargin.mephi.ru ®usuka.py: Caiit ais ydamumxcs u npernojasareneii Qu3nku
http://www fizika.ru ®u3ukoMmIr: B mOMOIs HAYWHAIOLMIEMY HUBUKY
http://physicomp.lipetsk.ru XabapoBckas kpaeBasi HU3MKO-MaTEMaTHUECKas [IKOJIA
http://www.khspu.ru/~khpms IlIkonsHast pusuka 11 yautesaen U yaeHuKoB: caut A.JI.
CaxoBuua

http://www alsak.ru Sinepuas pusuka B UnTepHere

http://nuclphys.sinp.msu.ru Onumnuane! o ¢pusuke Beepoccuiickas onuMITnana IIKOJIbHUKOB
no usuke

http://phys.rusolymp.ru JIlucraHuimoHHas OJMMITHAIA IO (U3UKE - TEIEKOMMYHUKAITHOHHBIN
00pa30BaTeNbHbII MPOEKT

http://www.edu.yar.ru/russian/projects/predmets/physics JIlucraHIIMOHHBIE SBPHCTHYECKHE
OJIMMITUABI IO (pu3HKe

http://www eidos.ru/olymp/physics MockoBckasi perioHalibHasi OJTMMITHA/IA IKOJIBHUKOB 110
buzuke
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