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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3nke 0a30BOro ypOBHS Ha YPOBHE CPEAHET0 OOLIEro
oOpa3zoBaHusi pa3pabOTaHa Ha OCHOBE IOJIOKEHUH M TpeOOBAHHMM K pe3ysibTaraM
OCBOEHHMSI OCHOBHOI 00pa3oBaTesbHON IporpaMmsl, npeacraBieHHbix B @I'OC COO,
a Takke ¢ yu€tom deaepanbHOil pabodeil MporpaMMbl BOCIHTAHHUS W KOHIICTIITUH
npenojaBanusi yueOHoro mnpeamera «®Pusnka» B 00pa30BaTEIbHBIX OPraHU3aAIUAX
Poccuiickoii @enepannu, peamn3yronnX OCHOBHbIE 00pa30BaTEIbHbIEC TPOTPAMMBI.

ConepxaHue mnporpaMmbl 1O (uU3MKe HampaBieHO Ha (QOpMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa obOydarommuxcs 10—11 kmaccoB mpu oOyueHuun
ux ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IEATEIBHOCTHOTO IMOAXOJA.
[Iporpamma no ¢usuke coorBercTByeT TpeboBaHusiM OI'OC COO Kk miaHUpyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METalpelMETHBIM pe3yibTaTamM OOYy4YeHHS, a TakKke
YUHUTHIBAET HEOOXOAUMOCTh pEATU3ALMH MEXKIPEIMETHBIX CBsI3ed (U3UKH ¢
€CTECTBEHHO-HAYYHBIMU Y4Y€OHBIMH NpeaMeTaMu. B Hell omnpenensroTcsi OCHOBHBIE
1enu u3ydeHus (U3UMKM Ha YPOBHE CPEAHEro oOuiero oOpa3oBaHUs, IJIAaHUPYEMbIC
pe3ynbTaThl OCBOCHUSI Kypca (DU3HUKHU: JUYHOCTHBIC, METANPEIMETHBIC, MPEIMETHBIC
(Ha 6a30BOM YpOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

e IUIAHUPYEMBIE PE3YNbTaThl OCBOEHUS Kypca (U3uMku Ha 0a30BOM YpPOBHE, B

TOM YHUCIIE TIPEIMETHBIE PE3YJIbTATHI MO I0JIaM 00YUYEHUS;

e cozepkaHue yueOHoro npenmMera «Puznka» 1mo rojgaM oOyueHusl.

du3nka Kak HayKa o0 HamboJee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYMAs B KAYECTBE
y4eOHOro MpeAMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKJIaJ B CUCTEMY 3HAaHUU 00
okpyxatomeM wmupe. IlkonpHBIT Kypc QU3NKH — CHUCTEeMOOOpA3yIOMUi IS
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIe)KAT B
OCHOBE TIPOIIECCOB M SIBIICHHM, H3y4aeMbIX XUMHEH, OWOJoTHeH, (U3NISCKOM
reorpadgueit u actpoHomuei. Vcnonb30BaHWe M aKTUBHOE MPUMEHEHHE (PU3HUECKHUX
3HAHUI OIpeAeNseT XapakTep M pa3BUTHE Pa3sHOOOpPA3HBIX TEXHOJOrMi B cdepe
SHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYyYEHHS HOBBIX MaTe€pHalOB C
3aJlaHHBIMU CBOMCTBaMU U Jpyrux. M3ydenuwe (pu3uku BHOCUT OCHOBHOW BKJIAT B
dbopMHpOBaHHWE  E€CTECTBEHHO-HAYYHOM  KapTUHBI  MHpa  OOydalIuXcs, B
dbopmMupoBaHrUe YMEHUN MPUMEHSITh HAYYHBIH METO]I MIO3HAHUS TP BHITIOJTHEHUU UMU
y4€OHBIX UCCIICIOBAHUM.

B ocHOBy kypca ¢u3uku ajisi ypoBHS CPEIHETO OOIIEro 0O0pa30BaHUS MOJIOKEH
pAI Uaeh, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHLIMIIBI €70 TOCTPOCHHS.

Hoes yenocmnocmu. B coOoTBeTCTBUM ¢ HEW Kypc SBISETCS JIOTHYECKH
3aBEPILIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/eNioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3UKHU.



Hoesn cenepanusayuu. B cooTBeTcTBHM C HeW wMarepuan Kypca (U3HKU
o0BbeIMHEH BOKpYT Gu3nueckux Teopuil. Benymum B kypce siBnsieTcs: popMupoBaHUe
MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzamnus mpeanojaraeT MCHOJb30BaHUE
TYMaHUTapHOTO MOTEHIMaNa (PU3NYECKOW HAyKH, OCMBICICHHME CBS3M pPa3BUTHUS
(Gu3MKH ¢ pa3BUTHEM OOIIECTBA, @ TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU TIPOOIIeMaMHu.

Hoes npuknaonoii nanpaenennocmu. Kypc Gpuszuku mnpesmnonaraet 3HaKOMCTBO C
IIUPOKUM KPYIOM TEXHUUYECKHUX U TEXHOJIOTMUYECKUX MPUIIOKEHUN U3yUYEHHBIX TEOPUI
Y 3aKOHOB.

Hoes  osxonoeuzayuu  peanusyeTcss IMOCPEJICTBOM  BBEACHHUS  AJIEMEHTOB
coJlepKaHUsl, MOCBSAIIEHHBIX SKOJIOTMYECKUM MpOoOIEeMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBl C pPa3BUTHUEM TEXHUKM M TEXHOJIOTMH, a Takke O0OCYXIeHus Mpoliem
palOHaIBHOIO IPUPOIONOIB30BAHUS U SKOJIOTUYECKOW O€30MaCHOCTH.

CrepHEBBIMU 3JIEMEHTaMH Kypca (U3MKM HAa YpPOBHE CPEIHEro OOIIEero
oOpa3zoBaHus SBIAIOTCS (u3nueckue Teopun ((popMupoBaHHE NPEICTABICHUNA O
CTPYKTYpe MOCTPOEHUsI (PU3NYECKOW TEOpPUH, pOiu (yHAAMEHTAIbHBIX 3aKOHOB M
IOPUHLMIIOB B COBPEMEHHBIX MPEJICTaBICHUSIX O MPUPOJE, FPaHULAX MPUMEHUMOCTH
TEOpUH, JIJIsl OMUCAHUSI €CTECTBEHHO-HAYUHBIX SBJICHUH U MIPOLIECCOB).

CHCcTeMHO-AesATENbHOCTHBIN MOAXO0/ B Kypce (PU3KKH pean3yeTcs MPexKIe BCETO
3a CYET OpraHU3alMHM HKCIEPUMEHTAIBHON JesTenbHOoCTH oOydarommxes. s
0a30BOro ypoBHsS Kypca (PU3MKH — 3TO HCIOJIb30BAHUE CHUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPaTOPHBIX pabOT, KOTOPBIE B IPOrpaMMe o
¢uszuke oO0BeAMHEHBI B OOMIMI CIMHUCOK YYEHUYECKUX MPAKTHYECKUX paboT.
Boigenenue B yKa3aHHOM MepeyHe JJa0opaTOPHBIX paboT, MPOBOAUMBIX ISl KOHTPOJIS
U OLICHKH, OCYUIECTBIISIETCS YYaCTHHKaMH OOpa3oBaTEIbHOrO MpOLEcca UCXOAS M3
OCOOEHHOCTEW TUTAaHMPOBAaHWA M OCHalleHWs KaOuHeta Gusuku. Ilpu sTOoM
o0OecrieunBaeTcs OBJaJCHHE OOYYaIOIIUMHUCA YMEHHUSMH TPOBOJUTH KOCBEHHBIE
U3MEPEHHUs], HCCIEAOBAHMUS 3aBUCHUMOCTEH (DU3MYECKUX BEJIMYMH U TMOCTAHOBKY
OMBITOB MO MPOBEPKE MPEMATI0KEHHBIX TUIIOTES.

bonpioe BHUMaHuEe yAENsieTCsl PEIICHHIO PAacYETHBIX M KAa4eCTBEHHBIX 3aad.
[Ipu sToM 1uIst pacu€THBIX 3a7ady MPUOPUTETOM SIBJISIOTCS 3a/laydl C SIBHO 3aJaHHOMN
(¢uznyeckol  MOJEIbIO, TO3BOJSIOUIME MPUMEHSITh HW3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KakK U3 OJHOTO pa3fesa Kypca, TaK U UHTErpUpys 3HaHUS U3 Pa3HBIX
paznenoB. JJi1 Ka4eCTBEHHBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCS 3aJ]aHUsI HA OOBICHEHUE
NpoTeKaHusl (PU3UYECKUX SIBJICHUN U MPOILIECCOB B OKPYKAIOIICH XKU3HHU, TPEOYIOLIUe
BbIOOpa (HU3HUECKON MOJENHN I CUTYallud IPAKTUKO-OPUEHTHPOBAHHOTO XapaKkTepa.

B cootBerctBun ¢ tpedoBanusimu GI'OC COO k maTepuaibHO-TEXHUYECKOMY
oOecrieyeHno y4eOHOro Ipoiiecca 0a30BbI ypOBEeHb Kypca (U3HKKM Ha YPOBHE
cpenHero oOmiero oOpa3oBaHUsI JIOJDKEH H3Y4yaThCAd B YCIOBHUSAX MPEIMETHOIO



kabuHeTa (GUBUKKA WIM B YCIOBUSAX WHTETPUPOBAHHOTO KaOWHETa TIPEIMETOB

€CTECTBEHHO-HAYYHOTO IMKJia. B kaOuHere (U3WMKH TODKHO OBITH HEOOXOIUMOE

nabopaTopHoe 000pYyIOBaHUE IS BHIMIOJHEHUS YKAa3aHHBIX B MPOTpaMMe 1Mo (HHU3UKe

YYCHUYECKHUX MPAKTUICCKUX PA0OT U IEMOHCTPAILIMOHHOE 000pYI0BaHUE.

JleMoHcTpalnmoHHOe 000pya0BaHue (OPMHUPYETCSI B COOTBETCTBUU C MPUHITUIIOM
MUHHAMAJIBHOH JOCTaTOYHOCTH W OO0ECIeYMBaeT ITOCTAHOBKY TIIEPECUUCICHHBIX B
mporpaMme 1Mo (U3MKE KIIOYEBBIX IEMOHCTPAMKA JISI WCCICIOBAHUS H3Y4aeMBIX
SBJICHUW W TIPOIECCOB, OMIMPUYCCKUX U (YHIAMEHTAJIBHBIX 3aKOHOB, UX
TEXHUYECKUX MPUMEHESHUM.

JlaGopatopHoe o0OopymoBaHUE I YYCHHYECKHX TMPAKTHYECKUX pabdoT
dbopMupyeTCs B BUIE TEMATHIECKUX KOMIUICKTOB U 00€CIIeUYnBaCTCS B pacu€Te OJTHOTO
KOMIUIEKTa Ha JBYX oOOydJarommxcs. TemMaTH4ecKne KOMIUICKTHI JIabOpaTOpPHOTO
0o00OpyZI0OBaHUsI JOJDKHBI OBITh TOCTPOEHBI Ha KOMIUIEKCHOM UCIOJIb30BAaHUU
aQHAJIOTOBBIX W ITM(POBBIX NPHOOPOB, a TaKKEe KOMIBIOTEPHBIX H3MEPHUTEIBHBIX
CUCTEM B BHJIe HU(POBBIX JaOOpaTOPUIL.

OCHOBHBIMU LIEJISIMU U3y4€HUS PU3UKHU B 001IEM 00pa30BAHUHU ABIISIOTCS:

e (opMupoBaHue WHTEpPEca M CTPEMIICHHUS OOYYAIOIIMXCA K HAYyYHOMY H3YUCHHUIO
IPUPOIBI, PA3BUTHE WX UHTEIICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJe TMO3HaHUS U (GOPMHUPOBAHHE
HCCJIEIOBATEIHCKOTO OTHOMICHHSI K OKPYKAIOIIUM SIBIICHHSIM;

e (opMupoBaHuME HAYYHOTO MHPOBO33PEHUS KaK pe3ynbTaTa HW3YYEHUS OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3HUKH;

e (¢opMupoBaHHE YMEHUN OOBACHATH SIBJICHUS C HCIOJb30BaHHEM (PU3MUESCKUX
3HAHUU U HaYYHBIX JI0KA3aTEIIbCTB;

e (opMupoBaHuEe TIPEACTABICHWA O ponu GU3NKKA IS Pa3BUTHSI APYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHre HSTHX IeNield O0eCredyrBaAeTCsl pelIeHUEM CIEAYIOMMX 3a7ad B
nporiecce u3ydeHus Kypca GU3UKH Ha YPOBHE CpeITHEro o0IIero oopa3oBaHMs:

e TMpUOOpPETEHHE CHUCTEMbl 3HAaHUW 00 OO0HMX (U3HMYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOPHUAX,  BKIIOYAsS  MEXaHWKY,  MOJEKYISIpHYl0  (DHU3UKY,
AIEKTPOINHAMUKY, KBAHTOBYIO (PU3HKY M DJIEMEHTHI aCTPOPU3HUKHY;

e (QopMupoBaHuE YMEHUU NPUMEHSITH TEOPETHUYECKUE 3HAHUS I OOBSICHECHUS
(bU3UYCCKUX SIBICHUW B IPUPOJE M IS NPUHSATHS TPAKTHUYSCKUX DPEIICHUN B
IMOBCEJHECBHOM KU3HU;

e OCBOCHHC CITOCOOOB pEIICHUS PA3IMYHBIX 3a7ad C SBHO 3aJaHHOW (PU3HUECKOU
MOJICIIbIO, 3a/iad, TMOJPa3yMEBAIONINX CAMOCTOSITEIBHOE CO37aHue (PU3NUYECKOMN
MOJICIH, aJICKBATHON YCIIOBUSM 3a/1a4H;

e TOHMMaHHUE (PU3NYECKUX OCHOB U MPUHITUTIOB ACHUCTBUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX MIPOIIECCOB, UX BIMSHHS Ha OKPYKAIOIIYIO CPEy;



e OBJIAJEHUE METOJAMH CaMOCTOATEIBHOTO IUIAHUPOBAHMSI U MPOBEICHUS
(¢u3MYeCKUX OSKCIEPUMEHTOB, aHaliM3a H HMHTEPHpEeTalud  HHPOpMAIHH,
OTIpe/IeNICHUS TOCTOBEPHOCTHU MOIyUYEHHOTO PE3yJIbTaTa;

e CO3/IaHHE YCIOBUM Il Ppa3BUTUS YMEHHUM MPOEKTHO-HCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIEATETLHOCTH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CpPETHETO OOIIEro
obOpazoBanust otBoauTcsa 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezento), B 11
KJ1acce — 68 yacoB (2 yaca B HEJEIO).

[Ipepnaraempiii B mporpamMme 1o (u3uMke TepedeHb Ja0OpaTOPHBIX U
NPAKTUYECKUX paboOT SBISETCA PEKOMEHJOBAHHBIM, YYUTENb JElaeT BBIOOP
MpoBeAeHUST JabOpaTOpHBIX pabOT W OMNBITOB € YYETOM HMHIMBUIYaJbHBIX
0COOEHHOCTEN 00yUYaroIIMXCA.



COAEPKAHUE OBYUEHUSA
Paznen 1. daekTpoguHaMuka

Tema 1. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKUUS

[locTossHHBIE ~ MarHuThl.  B3auMmoaeicTBHE  TMOCTOSSHHBIX ~ MarHUTOB.
MarnutHoe mone. Bexktop marHuTHONM wuHAYKUMH. [IpuHOMO cyneprno3uuuu
MAarHATHBIX MOJieW. JIMHUM MarHUTHOM MHAYKUMU. KapTWHAa JNUMHWKA MarHuTHOU
WHYKIIUH T0JIS TOCTOSSHHBIX MarHUTOB.

MarnutHoe TOJNI€ TMPOBOJHMKA C TOKOM. KapTuHa JIHMHUN WHIYKUHAH
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT DpcTena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cunia Amniepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Monynb M HanpaBleHKE. [[BHKeHNE 3apsHKEHHONW YaCTULIBI
B OJIHOPOJHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

SIBeHMe ANEKTPOMArHWTHOM HMHAYKOUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKOUU. OJIEKTPOABIKYLIAs CUjia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykuuu @apanes.

BuxpeBoe anekTpuueckoe Mmoje. OJEKTPOABMXKYLIas CHJIa WHIAYKLIUU B
IIPOBOJIHUKE, IBUKYILIEMCS IIOCTYNATENBHO B OJHOPOJHOM MarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTh.  fIBJIE€HHME CAMOMHIYKIWHU. OJIEKTPOABIXKYILAS  CHIA
CaMOMHIYKIIHH.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuueckue yCTpoWcCTBa M MPAKTUYECKOE NPUMEHEHHE: TOCTOSHHBIE
MarHuThl, BJEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTHll, UHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmnbIT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MMyYKa MarHUTHBIM MOJIEM.

JIvHUM UHAYKIIUA MarHUTHOTO MOJIA.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

Jenctue cuibl JIopeH1ia Ha MOHBI SJIEKTPOJIUTA.

SIBneHue 3NIeKTPOMAarHUTHOW UHIYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH MU3MEHEHHS
MAarHuTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.



Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

M3yyeHne MarHuTHOTO IMOJIsl KATYIIKH C TOKOM.

HccnenoBanre NedCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.
HccnenoBanne sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pasznea 2. KoJsieOanusi 1 BOJIHbI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KoJieOaHUS.
["apMmonnyeckue konedanus. [lepumon, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXHHBIN MasTHUK. MareMaTH4eCKnuii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosneOanuii. [IpeBpaiienue sHeprun Mpu rapMOHNYECKUX KOJICOaHHSIX.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATHOM KOJEeOaTeIbHOM KOHTYpE. AHAJOTUS MEXIYy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHbIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
kosnebanus. Pezonanc. BoiHyk1€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennbiii  TOK. CHUHYyCOMJAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHUWE CHIIBI TOKA M
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpPeOICHUE AIIEKTPUUECKON
DHEPrUU. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE IIEKTpodHepruu. Kymnbrypa
VCITOJIB30BAHUS AJIEKTPOIHEPTUU B IIOBCEHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE NPUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jlemoncmpayuu

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

HaOlmronenue 3atyxaromux KojieOaHu.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJICOAHUM.

HabGmronenue pe3onanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA M HANPSDKEHUS] OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanue 3aBUCUMOCTH MEpUOA MajbIX KoJieOaHUIl Ipy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.



HccnenoBaHre MEPEMEHHOIO0 TOKa B LENM U3 IOCJIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNIHbBLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BOJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTepdepentus u qudpakiius MEXaHUIECKIX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHUE, MPEJIOMIICHUE, Mospu3anus, audpakims,
unTepdepenius. CKOpoCcTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 351€KTPOMarHUTHBHIX BOJIH. [I[prMeHEeHHE 3JIEKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHLIMTBI paguOCBSI3U U TeNEeBUACHUS. Painonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHruuecKkue yCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMarHOCTHMKAa B TEXHHKE M MEIMIIMHE, pajaap,
paaronpuEéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neun.

Jlemoncmpayuu

OOpa3zoBaHuE U pacpOCTPaHEHUE MTONEPEUHBIX U MTPOIOJIbHBIX BOJIH.

Koneobiomeecs Teno Kak HCTOYHHK 3BYKA.

Habmroienue oTpakeHus U NpeioMIICHHUsI MEXaHUUECKHUX BOJIH.

Hab6mronenue uatepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEeOaHUIA.

UccnenoBanue CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUE,
pesioMJICHUE, MOJspu3alus, udpaKius, uHTephepeHITHs.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmonnHENHHOE pacpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. llocTpoeHue nzoOpaxkeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenoMiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroj IOJIHOIO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CioxHbIN cocTaB Oenoro ceeta. [Iger.

CobOuparorie ¥ pacceuBaronye JuH3bL. ToHKas nuH3a. DOKycHOE
paccTosTHUE W ONTUYECKas cuila TOHKOM JuH3bl. [locTpoeHue nzoOpaxkeHuil B



coOnparolmx U paccenBarolux JuH3ax. @opmyna TOHKOW JMH3BI. YBEJIUYEHUE,
JlaBAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurtepdepeninuss cBera. KorepeHTHble HCTOYHUKHU.
VYcnoBusi HabOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEeHIIMOHHON
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakumst cBera. JlubpakumoHnHas peméTka. YCIoBUE HaOIMIOACHUS
IJIABHBIX ~MAaKCUMyMOB TIpM NAJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzamus ceera.

TexHHuYecKue YyCTpOMCTBa M MPAKTHYECKOE NPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIIMOHHBIN ammapaT, MHUKpPOCKOIM, TEJIECKOI, BOJIOKOHHAS
OITHKA, TU(PPaKIIMOHHAS PEHIETKA, TTOJISPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIPOCTPAHEHUE, OTPAKEHHE M IPEIOMIIEHUE CBETA.
OnTuyeckre mpudOpBHI.

[TonHOEe BHyTpeHHEE OTpakeHre. Mojellb CBETOBOIA.

HccnenoBanue CBOMCTB N300paKeHUH B JTMH3AX.

Mopnenn MUKpPOCKOIIa, TEJIECKONa.

HaGmronenne natepdepeHunn cBera.

HaOnronenune nudpakiuu ceera.

Habmronenue nucnepcuu cBera.

[TosydueHue ciekTpa ¢ MOMOIIbI IPU3MBI.

[TonyueHne criekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnrogenue noasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHue nokazaress npesioMJICHUs CTEKJIa.

HccnenoBanue CBOMCTB H300paKEHUH B JIMH3AX.

HaGnronenue nucnepcuu cBera.

Pa3zges 3. OcHOBBI CIeIHAILHOM TEOPUH OTHOCUTEIbHOCTH

['paHuibl  NPUMEHUMOCTH  KJAcCMYECKOW  MexaHukd.  [locrymnartsl
CIICIIMAJIbHOW TEOPUHM OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEILHOCTH DUHIIITCHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalICHUE
JUTAHBL.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPrued U UMIYJIHLCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPTHUS
MTOKOSI.



Pasznen 4. KanToBas ¢pusuka

Tema 1. dnemenmuvt K6aHMOBON ONMUKU

®otonbl. opmyna [lnanka cBsi3u sHEpruM GOTOHA C €T0 YaCTOTON. DHEPTUs
U UMIyJbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI
dororddekra. YpasHenue OiHmTenHa g Goroaddekra. «KpacHas rpanuiar
dboTtorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE JICMCTBUE CBETA.

TexHuueckue yCTpOCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboTomaTYNK, COJTHEUHAs1 OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®doToddeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YaCTHIL.
[Inanerapuas mopenb aroma. [loctynatel bopa. M3myueHue W mOTIIOLIECHUE
(OTOHOB MpU MEpPexXo/e aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroi. Bumel
criekTpoB. CIEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/IA.

BousiHoBBIE cBOMcTBa yacTull. Bonnbl 1e bpoitis. KopryckyisipHO-BOJIHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onsita Pezepdopaa.

OmnpeneneHue JJIMHBI BOJIHBI Ja3epa.

HaOlmronenue TMHENYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

Hab6nronenue mMHeyaToro CeKTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JI0KA3bIBAIOIINE CIOXXHOCTh CTpoeHUs sjpa. OTKphITHE
pagnoakTuBHOCTH.  OmbiTel  Pesepdopma  mo — ompeneneHuio  cocTaBa
paanoakTUBHOTO W3nydeHus. CoiictBa anbda-, Oera-, TramMMa-U3ITydCHHUS.
Binsinue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.



OTtkpeiTHE NPOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otomnsl.

Anbda-pacnian. OJEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. [amma-
U3JIydeHHE. 3aKOH PAJIMOAKTUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B sifjpe. SnepHble cuibl. JlegekT Macchl sapa.

Snepneie peakuuu. /lenenue u cuHTe3 A€Ep.

SAnepusiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. DKOJIOTUYECKNE ACIIEKThI AIEPHON SHEPTETHUKHU.

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTobl HaOIOIEHUS M pETHCTPAIMK 3JIEMEHTAPHBIX YACTHII.

®dynaameHTanbHble B3auMoeicTBrsl. EAMHCTBO hM3HUYECKOi KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
BunbcoHa, saepHblil peakTop, aToMHasi 0omoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanre TpeKOB YacTHULL (M0 TOTOBBIM (OTOrpadusim).

Pa3zgeu S. iieMeHTBI ACTPOHOMHUU M ACTPOPUIMKH

Otanel pa3BuTHUs acTpoHomuu. [IpuknagHOe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMUH.

Bun 3Bé3gHoro neba. Co3Besnus, sipkue 3BE3NBI, IJIAHETHI, UX BUIUMOE
JBH>KCHUE.

CosiHeuHas cucrema.

Cosnne. ConHeuHast akTUBHOCTh. M ctounuk sHeprum ConHUA W 3BE3L.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CIEKTpaldbHBIN KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIAaBHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUSI O MPOUCXOXKACHUU U 3Botonu ConHua u
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii I[Iyts — nama T'amaktuka. Ilomoxenune u aBwxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa06sa. Paz0beranue rajgakTuk.
Teopus bonporo B3psiBa. PemMkToBOE U3ITyYEHHE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus



HaOnroenusi HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIIbIOTEPHBIX
MPWIOKEHUHN U ONIPEeNICHHUs TTOJI0OXKEHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1usi CeBEpHOTro MOJyIIapus U IPKUE 3BE3/IbI.

HaoGmronenus B Teneckon JlyHsl, mraneT, Miteanoro Ilytu.

O6001maromee NOBTOPEHUE

Ponp ¢u3ukm w acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
Y aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOM KapTUHE MHUPA, pOJib (U3HUECKOU TEOPUHU
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (U3UYECKOM KapTUHE MHpa, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUMN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce oCyiecTBIsIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUS: SIBIICHHE, HAay4HbIM (akT, rumore3a, Quisnyueckas BeJIWYWMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: pelIeHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPHUYECKHUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPBI M MX MPOCKIHH HA OCH KOOPIWHAT, CIIOXKECHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYrOJIbHHUKOB,
oTpeJieNIeHHE TUIONIAIN TIIOCKUX PUTYyp U 00bhEMa Tell.

buonoeusa: snektpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTeIbHBIC
JIBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBJICHUA B KMBOW MPUPOJIEC, NEUCTBUE
paaualy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEIIETKH, CHEKTPaTbHBIN
aHau3.

l'eocpaghusi:  mMarHuTHBIE TIONIOCA 3€MJIM, 3JIEKU MArHUTHBIX PV,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonocua: NUHUAKA DJEKTPOIIEpenad, TEHEPAaTOp IEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAA I€4Yb, paaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapaT, BOJOKOHHAs OMNTHKA,
coJIHEUHas barapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUA

OcBoenne ydeOHOTO TmpenMera «du3MKa» Ha YpPOBHE CpPETHETO OOIIEro
oOpa3zoBaHusi (0a30BbI YpPOBEHB) JOHKHO OOECHEUYUTh JAOCTHXKEHUE CIIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pE3yJbTaThl OCBOCHUSI yueOHOro mpeamera «Duszuka» TOIKHBI
OTpaXaTb TOTOBHOCTh M  CHOCOOHOCTh  OOYYArOMIMXCS  PYKOBOJICTBOBATHCS
chOpMHpPOBAaHHOW BHYTPCHHEH TO3WIMENH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTalUH, MO3UTUBHBIX  BHYTPEHHUX  YOEXKICHUIA, COOTBETCTBYIOIINX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO 00I1IeCTBa, pACUIUPEHHE )KU3HEHHOTO OMbITa
M OIbITa JACATEIBHOCTH B IIPOLECCE pealn3aludyd OCHOBHBIX HaIlPaBIICHUU
BOCIIUTATEJILHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKTAHCKON MO3UIMU OO0YYaIoOlmEerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUNCKOI0 OOLIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYEIIOBEUYECKUX  TIyMAaHUCTUUECKUX U
JEMOKPATHYECKHUX [IEHHOCTEM;

FOTOBHOCTb BECTHU COBMECTHYKO JIESITEJIbBHOCTh B MHTEpecax IPa)KJaHCKOIO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHUE B3aUMO/JIECTBOBATh C COLIMAIIbHBIMA MHCTUTYTAMHU B COOTBETCTBUHU C UX
GYHKIUSMUA U HA3HAYECHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU NESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UIEHTUIHOCTH, TATPUOTU3MA,;

LIECHHOCTHOE OTHOILICHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBbI M IIEHHOCTH, B TOM YHUCJE B
NESTEIIbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIIETO;

4) 3CTeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOUIEHWE K MHpPY, BKIIOYAas ICTETUKY HAy4YHOTO TBOPYECTBA,
npucyuiero pu3nYeckoil Hayke;

5) TpyA0BOro BOCIIUTAHUSI:



MHTEpPEC K pa3nuyHbIM chepaM MmpodheccnoHaNIbHON NESTEIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3UKON M TEXHUKOW, yMEHHE COBEPILIATh OCO3HAHHBIN BHIOOP OyayIIeit
npodeccuu U peann30BbIBaTh COOCTBEHHBIC )KIU3HEHHBIC TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHMI0O M CaMOOOpPa3OBaHUIO B 00JacTH
(GU3UKK HA IPOTSHKEHUH BCEH KU3HU;

6) IK0JI0rHYeCcKOro BOCTIMTAHUS

C(OPMHUPOBAHHOCTb  3KOJOIMYECKOW KYJIbTYpbl, OCO3HaHHE TJI00aJIbHOIO
XapakTepa dKOJOTHYeCKUX IpolieM;

TUIAHUPOBAHHUE U OCYIIECTBIICHHE NIEHCTBHII B OKPY)KaIOILIEH cpene Ha OCHOBE
3HAHUA LIeJIed yCTOMYMBOro pa3BUTHSI YeIOBEUECTBA,

pacIIMpeHHe OMbITa ACSITEIbHOCTH 3KOJOTHYECKON HAIPaBICHHOCTH Ha OCHOBE
UMEIOIIUXCA 3HAHUN TI0 (PU3HKeE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMUPOBAHHOCT ~ MHUPOBO33PEHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3NUECKON HAYKH;

OCO3HaHWE [IEHHOCTH HAYYHOU JESTEIBHOCTH, TOTOBHOCTh B MPOIIECCE H3yUCHUS
(GU3MKH  OCYNIECTBIATh MPOEKTHYI0O M HCCIEIOBATENBCKYIO  JESATEIBHOCTD
UHIUBHUIYaJIbHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC YUeOHbIE JeiiCTBUSA
ba3oBble JJornyeckue 1efcTBUA:
CaMOCTOSITENILHO (POPMYIMPOBATh U AKTYaIU3UPOBATh IPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;
ONnpeneNnsaTh UeAu JACSTENbHOCTH, 3a/laBaThb NapaMeTpbl W KPUTEPUU UX
JOCTHXKEHUS,
BBISIBJISITH 3AKOHOMEPHOCTH U MPOTUBOPEUUSI B pacCMaTpUBAeMbIX (PU3MUECKUX
SBJICHUSAX;
pa3pabaThiBaTh IUJIaH PEIICHHUS] MPOOJEMbl C YYETOM aHajiu3a HMEIOMIMXCS
MaTepualbHbIX U1 HEMATePUAIIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHBBI B JE€ATEIBHOCTb, OLEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEACTBUI AESATEIBHOCTH;
KOOPJMHHUPOBATh U BBIMOJIHATH paObOTy B YCIOBHUSX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJCHCTBUS;
pPa3BUBATh KPEATUBHOE MBIILICHUE TPU PEHICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble uccienoBarejbcKkue 1eHCTBUA:
BJIAJECTh HAyYHOHM TEPMHUHOJIOTHEHN, KIIOYEBBIMU MOHATHAMH U METOAaMU
(du3nuecKoil HayKu;
BJIaJIeTh HaBbIKAMHM Y4YEOHO-MCCIEAOBATEIbCKOM M MPOEKTHOW NEATETbHOCTH B
o0nacTu (U3MKH, CHOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOATEIbHOMY IOUCKY



METOJIOB pelIeHHs] 3anad (PU3UYECKOTO COAEP)KAHUSA, NPUMEHEHHUIO Pa3IUYHBIX
METO/0B ITO3HAHMUS;

BJIQJETh BUJAMU JEATEIBHOCTH 110 IOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALNHU, IPE0OPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYaLIUsX,
B TOM YHCJIE IPU CO3AAHUU YUEOHBIX POEKTOB B 00JIACTH (PU3UKH;

BBUSBJIATh IIPUYMHHO-CJIEICTBEHHBIE CBSI3M W aKTyaJIU3UpOBATh  3ajJady,
BBIJIBUTaTh TUINIOTE3Y €€ pElIeHUs], HAXOAUTh apryMEHThI Ul JOKA3aTeIbCTBA CBOMX
YTBEpXKACHUMN, 3a71aBaTh IApAMETPbl U KPUTEPUN PELLICHUS;

aHAJIM3UPOBATh IOJYUYEHHBIE B XOJI€ PEILICHUS 33J1a4l Pe3yNbTaThbl, KPUTUUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (OpPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOMN
JESITeIbHOCTH, B TOM YHCJIEe TIPU U3YYCHUH (DUBHUKY;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

yMETh MEPEHOCUTh 3HaHUS MO (U3MKE B MPAKTUUYECKYIO  00JIaCTh
KU3ZHENIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE UJIEH, PEIaraTh OPUrMHAIbHBIEC MOAXOAbl U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 337a4H, T0INYCKAIOIINE albTEepPHATUBHBIC PELLICHUS.

Pabora ¢ nndopmanmueii:

BJIQJIETh HABBIKAMHU MOJy4Y€HUS HWHGOOpMAUU (QU3NYECKOrO COACpKAHUS U3
MCTOYHMKOB PA3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIATh IIOMCK, aHAIU3,
CUCTEMATHU3allMI0 U UHTEPIPETAlNnI0 HH(OpPMALMKA pPA3NIUYHBIX BHUIOB U (popm
[PEICTaBIICHNUS;

OLICHUBATh JOCTOBEPHOCTHh HH(OpMALINH;

UCIIOJIb30BaTh CPEACTBA MH(OPMAIIMOHHBIX U KOMMYHHUKAILIMOHHBIX TEXHOJIOTUI
B PEIICHHMH KOTHUTUBHBIX, KOMMYHHMKAaTUBHBIX M OpPraHM3allMOHHBIX 3a7ad C
cobmoaecHueM TpeOOBaHMM JPrOHOMHUKH, TEXHHUKH O€30MacHOCTH, THTHCHBI,
pecypcocOepexeHusi, TMPaBOBBIX M H3TUYECKUX HOPM, HOPM HH(POPMaLMOHHON
0e30I1acHOCTH;

CO3/7]aBaTh TEKCThI (PM3MUECKOTO COAEPKaHUSI B PA3IMYHBIX (hopmaTax ¢ yu€ToM
Ha3HauYeHUs] MHPOPMALMK M LENEBOM ayJUTOpUH, BBIOMpas ONTHUMAIbHYIO (opmy
IPEICTABIICHNS U BU3yaJIN3al1u.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIe JeHCTBUSA:
OCYIIECTBISATH OOIICHUE HA YpOKaxX (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacrno3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYaIUil U CMATYaTh KOH(IUKTHL;
pa3sBEPHYTO M JIOTUYHO M3J1araTb CBOK) TOYKY 3pEHHsI C HCIOJIb30BaHUEM
A3bIKOBBIX CPEJICTB;
NOHUMATh W HCIIOJIb30BaTh IPEUMYLIECTBA KOMAHIHOM M WHAUBUIYaIbHON
paboTHI;



BBIOMpATh TEMAaTHKy M METOABbl COBMECTHBIX JACUCTBUHA C y4€TOM OOIIMX
MHTEPECOB M BO3MOXXHOCTEH Ka)XI0Tr0 WieHa KOJIICKTHBA;

OpPUHUMATh €M COBMECTHOM  JI€ATEIbHOCTH,  OPraHU30BBIBaTH U
KOOPIMHUPOBATh JEUCTBUS MO €€ MJOCTIKEHHIO: COCTAaBJIATh IUIaH JCHCTBUH,
pacrpeneisiTb poJd C y4€TOM MHEHHH YYaCTHUKOB, OOCYXKAAaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHHMBATh KAa4eCTBO CBOETO BKJIAJa M KAXKIOTO0 yYaCTHHKA KOMaHIbl B OOIIWI
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE TPOEKTHI, OLIEHUBAaTh UACH C TO3UIHUUA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTHYECKON 3HAYMMOCTH;

OCYIIECTBIISITh  MO3UTUBHOE CTPATETHYECKOE TIOBEIEHHWE B  Pa3iIMYHBIX
CUTYaIUsX, IPOSABIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHUBHBIM.

PerynsiTuBHBIE YHMBepCcaJbHbIe YueOHbIe 1eliCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIIATh ITO3HABATENIbBHYIO JAESTENbHOCTh B 00JACTH
(U3MKM UM aCTPOHOMHUH, BBISBIATH HpPOOJIEMBbI, CTaBUTb U  (HOPMYJIUPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSTENIbHO COCTaBJIATh IJIaH PEUICHUS! PACUETHBIX U KaYECTBEHHBIX 3a/1ad,
IJIaH BBINOJHEHUS TMPAKTHYECKOW padoThl ¢ YYETOM HMEIOIIMXCA PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAIIOUTEHUI;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOUYTEHUH;

JenaTb OCO3HAaHHBI  BBIOOpP, apryMeHTHpOBaTh €ro, OpaTb Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIoCcOOCTBOBATh (POPMUPOBAHUIO M TIPOSBICHUIO IPYAUIIMU B 001acTH (U3HKH,
MTOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTyallUsM, BHOCUTb KOPPEKTHBBI B JAESTEIbHOCTbD,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LEISIM;

BJa/IeTh HABBIKAMM MO3HABATEJIbHON peQUIEKCHH KaK OCO3HAHMSI COBEPIIAEMBIX
JNEUCTBUM U MBICIIUTENIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedyieKCHUH [JIs OLUEHKH CUTyalluu, BbIOOpa BEPHOIO
peLieHus;

YMETh OLEHHWBATh PHUCKA M CBOEBPEMEHHO IPUHUMATh pELIEHHA MO0 UX
CHUKEHUIO;

OpUHUMATh MOTHBBI W apryMEHThl JApPYrMX T@pU aHaju3e pe3yJbTaToB
NEeSATENbHOCTH;

MPUHUMATD ce0sl, MOHMUMAsi CBOU HEJOCTATKU U JOCTOMHCTBA;



NpUHUMATh MOTHUBBI W apryMEHTHl JAPYIHX TPU aHajdu3e pPe3yJbTaTOB
NEeSTETHbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONMTHOKH.

B mpomecce mocTmkeHUs] JTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS TPOTPAMMBI T10
buzuke I ypoBHA  cpedHero  oOmiero  0o0pa3oBaHMs Y OOy4YaroIIUXcCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJICKT, MIPEATOJIar afoIIHiA
c(hOpMHUPOBAHHOCTS:

CaMOCO3HaHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHHMMATh CBOE SMOIIMOHAIBHOE
COCTOSTHUE, BHUJCTHb HAMPABJICHHS DPAa3BUTHS COOCTBEHHOW AIMOIMOHAIBLHOW CQeEpHl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKJIIOYAIONIETO CAMOKOHTPOJb, YyMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIIOBEIEHHE, CIIOCOOHOCTh  aJalTHPOBATHCA K
AMOITMOHAJILHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMM, BKIIOYAIONICH CTPEMJIEHHE K JOCTHXKEHUIO U U
yCcnexy, ONTHUMHU3M, WHUIMATUBHOCTHb, yMCHHE JCHCTBOBAThH HCXOIsS W3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKJIIOYAIONICH CHOCOOHOCTh TOHMMATh 3MOIIMOHAIBLHOE COCTOSHHUC
JIPYTUX, YIUTHIBATH €70 MIPU OCYIIECTBICHUH OOIICHUS, CHOCOOHOCTh K COUYBCTBHIO U
COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTHh BBICTPAWBATH OTHOIICHHS C
JIPYTUMU JTFOABMH, 3a00TUTHCS, IPOSIBIIATH MHTEPEC U pa3periaTh KOHPIHKTHI.

NPEAMETHBIE PE3YJIBTATHI

K koniy oOyuenus B 11 kjacce npeIMeTHbIC pe3ysbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS] YMEHUH:

JEMOHCTPUPOBATh Ha IMpUMEpPax poJib U MecTo (pu3uku B (PopMHUpOBAHUU
COBPEMEHHOW HAyYHOW KapTUHbBI MHpPA, B PA3BUTUH COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B NPAKTUYECKOM JESATEIbHOCTH JIFOAEH, UEJIOCTHOCTh W E€IMHCTBO
(u3HUecKoil KapTUHBI MUPA;

YUYUTBHIBATh TPAHUIBI MPUMEHEHHUSI U3YUYCHHBIX (DU3NYECKUX MOJIETEH: TOUCUHbIN
ANEKTPUUYECKUH 3apsijl, JIyd CBETA, TOUYECYHBIN UCTOYHUK CBETA, AJI€pHAs MOJIENIb aTOMA,
HYKJIOHHAsI MOJIETh aTOMHOTO SI/Ipa MPH pelieHnn (PU3ndecKux 3a1ad;

pacnio3HaBath (uU3MUECKHE SBIEHUS (MPOIECCh) M OOBACHATH MX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKH U KBAaHTOBOM (DMBMKU: DJIEKTpUUYECKas IPOBOJIUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHYECKOE, MArHUTHOE JACHCTBUS TOKAa, B3aUMOJICHCTBUE
MAarHUTOB, JIEKTPOMArHUTHAS UHIYKLHUS, IEUCTBUE MAarHUTHOTO MOJI Ha MPOBOJHUK
C TOKOM U JABWXKYIIUHCA 3apsll, DJIEKTPOMAarHUTHBIC KOJICOAHWS W  BOJHBI,
MPSMOJIMHEWHOE pacnopoCcTpaHEHUe CBETAa, OTpaXXCHHUE, pETIOMJIICHHE,
uHtepdepennus, audpakuus U [OJSpU3alUi  CBEeTa, JUCIEPCHUs  CBETa,
dotoanektpuueckuii 3hdext (porodrddekT), cBeTOBOE MaBICHUE, BOSHUKHOBEHHUE



JUHEHYaToro CIEKTpa aroMa BOJOpPOJAA, €CTECTBEHHAass M  HMCKYCCTBEHHas
PaAMOAKTUBHOCTD;

ONKCHIBATh M3YyYECHHBIE CBOMCTBAa BEIIECTBA (IIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHUE, DIEKTPUUYECKYIO MTPOBOJIUMOCTD PA3IMYHbBIX CPEN) U DJIECKTPOMArHUTHbIE
ABJIeHUS (TIPOLECCHI), UCTIOB3YS (PU3NUECKHE BETUUYMHBL: SJIEKTPUUYECKUN 3apsij, CHIia
TOKa, OJJIEKTPUYECKOE HAIPSDHKEHUE, DJJIEKTPUYECKOE COMNPOTUBIEHUE, pPa3HOCTb
MOTEHIMAJIOB, AEKTPOABIIKYIAs cujia, padoTa TOKA, MHAYKLHS MarHUTHOTO MOJIs,
cuna Ammnepa, cuna JlopeHna, MHIYKTUBHOCTh KaTYIIKH, SHEPTHUSl SJIEKTPUUYECKOTO U
MarHUTHOTO MOJIeH, MepPHUO] U YacToTa KojeOaHuii B Koie0aTeaIpHOM KOHTYpE, 3aps U
CHJa TOKa B IPOIlECCe TapMOHMYECKHX AJIEKTPOMATHUTHBIX KojebaHuil, (pokycHoe
paccTOsIHUE M ONTHYECKas CWJIA JIMH3bL, NPH OMNHCAHUM MPABUIBHO TPAKTOBAThH
(U3NYECKUI CMBICI UCTIONIB3YEMbIX BETUYHH, UX 0003HAYCHUS U €TUHUIIbI, YKA3bIBATh
(opMyJibl, CBA3BIBAIOIINE JAHHYIO (PM3UUYECKYIO BEIMUUHY C APYTUMU BEJIMYNHAMU;

ONKCHIBATh HW3YYEHHBIE KBAaHTOBBIE SIBJICHHSA W  IPOLECCHI, HCIOIb3YS
(pu3HUECcKUEe BEJIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI U 4acTOTa
CBETa, HEPrusl U UMITYJIbC (POTOHA, MEPUOJ MOJIypacnaga, SHEPTUsl CBSI3U aTOMHBIX
a5ep, NMpU ONHMCAHUM TMPABWIBHO TPAKTOBATh (PU3UYECKHA CMBICH HCIOIb3YEMBIX
BEJIMYUH, UX 0003HAUEHUS U €IUHMIIBI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOLIUE JTAHHYIO
(u3MYECKyI0 BEIMYMHY C JPYTMMM BEJIMYMHAMU, BBIYMCIATH 3HAUCHHE (PU3UUYECKOM
BEJINYUHBI,

aHAJIM3UPOBATh (PU3UYECKHE MPOLIECCHl U SIBICHUS, HCMOJIb3Yys (U3HMUECKUE
3aKOHBl M NPUHLHUINBL 3aKOH OMa, 3aKOHBI MOCJIEAOBATEIBHOTO M NapaJIIEIbHOTO
COCIMHEHUS IIPOBOJHUKOB, 3aKkOH JDxoyma—JleHua, 3aKkOH 3JIEKTPOMArHUTHOMU
UHAYKIUY, 3aKOH IMPSMOJIMHENHOIO paclpOCTPAHEHUs CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI IPEJIOMJICHHSI CBETA, ypaBHEHUE DUHIITEHA 11 hoTodpdekTa, 3aKkoH
COXpaHEHUsI DSHEPIHM, 3aKOH COXPAaHEHUS HMIIyJbCa, 3aKOH COXPaHEHHs
ANEKTPUYECKOr0 3apsija, 3aKOH COXPAHEHUs MAacCOBOIO 4YHUCIA, IOCTYyJaTbl bopa,
3aKOH PaJUOAKTHUBHOIO pacraja, MpU 3TOM pa3inyaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHAa, €ro MaTeMaTUYEeCKOE BbIpAXXEHUE W YCJIOBUS (TCpaHMIlbl, OO0JAaCTH)
MPUMEHUMOCTH;

OMpENENsATh HAMPaBIECHUE BEKTOPA MHAYKIMHU MArHUTHOTO MOJIsi MPOBOJAHHUKA C
TOKOM, CHJIbl AmMniepa u cuiisl JIopeHna;

CTPOUTH U ONMHCHIBATh M300pa)K€HHE, CO3/1aBaEMOE IUIOCKUM 3€pKaJioM, TOHKOMH
JIMH30M;

BBIMIOJIHATh  DKCHEPUMEHTBI MO HCCICHOBAHUIO (PU3NYECKUX SIBICHUH U
IIPOLIECCOB C HCIOJB30BAHMEM MPAMBIX M KOCBEHHBIX HM3MEPEHUM: MpPU ITOM
dbopmynupoBath MpoOemMy/3aqady U TUIIOTE3y YYEOHOTO SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY W3 MPEMJIOKEHHOTO 00OpYyI0BaHUs, MPOBOJUTH OMBIT U (POPMYIUPOBATH
BBIBOJIbBL;



OCYIIECTBIISATh TPSIMbIE M KOCBEHHBbIE M3MEpPEHHS (PU3MUECKUX BEIMYUH, MPHU
TOM BBIOMpPATh ONTHUMAJBHBIM CIOCO0 HW3MEPEHUS U HCIOJIb30BaTh H3BECTHHIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBHCUMOCTH (PU3MUECKHX BEJIWYUH C HCIOJIb30BAHUEM IPSMBIX
U3MEPEHUM: TpU O3TOM KOHCTPYHpPOBaThb YCTAHOBKY, (UKCHUPOBATH pPE3YJIbTAThI
MOJTy4Y€HHOW 3aBUCHUMOCTH (PU3UYECKUX BEIMYMH B BUAE TAaOIUI] U TpadUKOB, AeTaTh
BBIBOJIBI 10 pE3YyJIbTaTaM UCCIEI0BAHMUS;

coOnroAaTh IpaBwiia OE30MAaCHOTO TpyJda IpU HPOBENCHUM HCCIEIOBAaHUI B
pamMKax y4yeOHOrO SKCIIEPUMEHTA, Y4eOHO-MCCIENOBAaTENbCKOW M MPOEKTHOU
JESTEIBHOCTH C MCIOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPOMCTB U J1a00OPaTOPHOrO
000pynIoBaHUs;

pemath pacuéTHbIC 3aJa4i C SBHO 33JaHHON (PU3NYECKON MOAENBIO, UCIONIB3YS
(u3nyeckue 3aKOHbl W NPUHIUIBI, Ha OCHOBE aHAlIM3a YCIOBHS 3aladl BbIOUPATh
(u3nYeCKy0 MOJENb, BBACIATh (PU3NYECKUE BETUYUHBI U (POPMYIbI, HEOOXOIUMBIE
UIsL €€ pelleHus, MPOBOJIUTh pacy€Tbl M OLEHUBATH PEATbHOCTh IOJYYEHHOTO
3HA4YEHUS (PU3NYECKON BEITUUHMHBL;

pemaTh KaueCTBEHHBIE 3a/layd: BBICTPAaWBaTh JIOTUYECKH HEMPOTUBOPEUUBYIO
LENOYKY PACCYKIEHUH C ONOpOM HAa M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(uznyeckue sIBICHUS;

MCIIOJIb30BaTh MPHU PEIIEHUU YYE€OHBIX 33Ja4 COBPEMEHHbIE MH(MOPMALMOHHBIE
TEXHOJIOTUU JUIsl TOMCKA, CTPYKTYpUPOBAHUS, HHTEPIPETAUUU U MPEICTaBICHUS
yuyeOHOH M HAy4YHO-NIOMYJSIpHOM HHGQOpMAalLW{, TMONYYEHHOH U3 Pa3IUYHBIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(POPMALHUIO;

OOBSCHATh MPUHLIUIIBI IEWCTBUS MAIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pasnuyaTh YCI0BHUS UX 0€30MaCHOIO UCIIOIb30BAHUS B IOBCEIHEBHOW KU3HH;

MPUBOANTH MPUMEPHI BKIIAJa POCCUHUCKHX M 3apyO€KHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 0OBSICHEHUE MTPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTH;

MCIIOJIb30BaTh TEOPETUUYECKHUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KU3HM IS
oOecrieueHuss O€30MACHOCTH MpU OOpallleHMH C M[puOoOpaMu M TEXHHUYECKUMU
YCTPOMCTBAMH, ISl COXPAHEHHUS 30POBbS M COONIOACHUS HOPM 3KOJIOIMYECKOTrO
MTOBEJICHUS B OKPYKAIOIIEH CPEJIE;

paboTaTh B TpyNme C BBIIOJHEHUEM pPA3JIMYHBIX COLMAJIBHBIX POJIEH,
IUIAHUPOBATh pabOTy TPYMNIbl, PALMOHAIBHO PpACHpEeAesiaTh OO0S3aHHOCTH U
IUIAHUPOBATh JIEATEILHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJIEKBaTHO OLICHUBATh
BKJIaJ] K&XJIOTO U3 YYACTHUKOB IPYIIIBI B PEILICHUE pacCMaTpUBAEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. JIeKTpoOMarHuTHas 11 1 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edso0.ru/7f41c97¢c
59 MexaHu4ecKue U AIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazzea 3. OCHOBBI CIIEIIUAJIbHON TEOPUU OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 E;ISSH;I;T:;?)&OU/I; £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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Ne i/

IMNOYPOYHOE IIVNIAHUPOBAHHUE
11A, b kaacc

Tema ypoka

ITocTosiHHBIE MArHUTHI U UX B3aUMOJEHCTBHE.
MarnutHoe nojue. BeKTop MarHUTHOW UHIYKLIUH.
JIvHUM MarHUTHOW MHIYKIUU

MarsuTHo€ 1moJjie IPOBOJHUKA ¢ TOKOM. OTBIT
Opcrena. BzaumoelicTBre MPOBOTHUKOB C
TOKOM

JlaboparopHast pabota «/3ydeHrne MarHuTHOTO
OJIsI KATYIIKHA C TOKOMY

KoaunuecTBO 4acoB

Bcero

Konrpoububle IIpakTHyeckue
padoThI padoThI

Jara
U3ydeHus

03.09.25

05.09.25

10.09.25

daxkTnueckas
ara
U3y4eHus:

JlelicTBME€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C
tokoM. Cuita Ammnepa. JlaboparopHuas pabora
«HccnenoBanne ASUCTBUS IIOCTOSHHOTO MarHuTa
Ha paMKy C TOKOM»

12.09.25

JlelicTBre MarHUTHOT'O TIOJISL HA IBUXKYILLIYIOCS
3apspkeHHyto yactuity. Cuna Jlopenna. Pabora
cunbl JlopeHna

OnexTpoMarauTHas nHAyKnuA. [Totok BekTopa
MarHuTHON uHAyKuu. DJ1C nHayknuu. 3akoH
JJIEKTPOMAarHUTHOM MHAYKInu Papanes

Jlaboparopnas pabota «VccrnenoBanue sBICHUS
ANEKTPOMATHUTHOW WHTYKITHI

17.09.25

19.09.25

24.09.25

NunyktuBHOCTD. SIBNeHMEe camonnaykimu. DJC
CaMOMHAYKITUU. DHEPTHsI MATHUTHOTO TTOJIS
KaTYIIKA ¢ TOKOM. DJIEKTPOMArHUTHOE T0JIe

26.09.25




TexHuueckue ycTpoucTBa U UX IIPUMEHEHHUE:
IIOCTOSIHHBIE MAarHUTBHI, 2JICKTPOMAarHuThI,
NEKTPOABUIaTENb, YCKOPUTEIIN HIEMEHTaPHbIX
YacTHUL, UHAYKINOHHAS [1€Yb

01.10.25

10

O6o6maromuii ypok «MarauTHoe modie.
QHCKTpOMaFHI/ITHa}I UHIOAYKOUS

03.10.25

11

12

13

KonTponbHas pabora no Teme «MaruutHoe IoJie.

QHCKTpOMaFHI/ITHaSI UHIOAYKOUS

CB00OOIHBIE MEXaHHUECKHE KOTeOaHusl.
IMapmonnueckue konedanus. YpaBHEeHUE
rapMoHHYecKux Konebanwuii. [IpeBpamienue
SHEPTUHU

Jlaboparopnas padota «Mccrnenoanue
3aBHCHMOCTH MepHo/ia MAJIbIX KojeOaHul Tpy3a
Ha HUTH OT JUIMHBI HUTH U MacChl Tpy3a»

08.10.25

10.10.25

15.10.25

14

Konebartenbublit KOHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHbIE KOJeOaHus B UAEabHOM
Kosie0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKIY
MEXaHUYECKUMH U IEKTPOMArHUTHBIMU
KoJIe0aHUSAMU

17.10.25

15

®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUU
B UJI€AJIbHOM K0JIeOaTeIbHOM KOHTYpe

22.10.25

16

17

[IpencraBienHue o 3aTyXalONINX KOJIeOaHUSIX.
By eHHbIE MEXaHUYECKUE KOJIeOaHMUs.
Pe30Hch. BI)IHY)K)IGHHI)IG BHCKTpOMaFHI/ITHLIe
KoaeOanus

Ilepemennsblit Tok. CUHYCOUJAJIBHBIN

HepeMeHHBIfI TOK. MOIIIHOCTH MEPEMCHHOTO TOKaA.

24.10.25

05.11.25




AMIIIUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CHUJIBI
TOKa U HapsKEHUs

Tpanchopmarop. [IpousBoacTBo, nepenava u

18 o 07.11.25
noTpe0IeHne IEKTPUIECKON SHEPTHU
VY CTpoiCTBO U MPAKTUYECKOE IPUMEHEHHE

19 JJIEKTPUYECKOI'0 3BOHKA, I'€HEpaTopa 12.11.25
[IEPEMEHHOT0 TOKA, JIMHUM 3JIeKTponepenay
DKOJIOTUYECKUE PUCKHU IIPH MIPOU3BOJICTBE

20 anekTpo3Hepruu. Kynbrypa ucnoiab30BaHus 14.11.25
3JEKTPO3HEPTUH B TOBCEAHEBHOM )KU3HU
MexaHn4ecKkue BOJIHBI, YCIIOBHS

21 pacnpoctpanenus. [lepuon. Ckopocth 19.11.95
pacnpocTpaHeHus U JyiMHa BoJIHbI. [lonepeunsie
Y MIPOJI0JIbHBIE BOJIHBI

29 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTH 3ByKa. 211195
Bricora Tora. Tembp 3ByKa o

23 DNeKTpOMarHuTHbIE BOJIHBI, UX CBOICTBA U 26.11.25
ckopocTs. [Ikana 31eKTpOMarHUTHBIX BOJIH

24 [IpuHIUIIBI PaANOCBA3U U TEIECBUACHUA. 281195
PazButue cpencts cBsa3u. Pagnonokanus

25 Kontponbnas padota «KonebaHust U BOJTHBD» 03.12.25
[IpssMonMHENHOE pacIpOCTPaHEHHUE CBETA B

26 OIHOpPOAHOM cpeze. ToueuHblld HCTOYHMK CBETA. 05.12.25
JIyud cBera

97 OtpaxeHue cBeTa. 3aKOHbI OTPAXKEHHUS CBETA. 10.12.95
[TocTpoenne n300paskeHHi B INIOCKOM 3epKalie

28 [Ipenomnenue ceta. [loaHOE BHYTpEHHEE 121295

otpaxkeHue. IIpenenpHbIi yroi mojxHoro




BHYTPEHHETO OTPAKEHUS

JlaboparopHas padota «l3mepenue nmokazaremis

29 17.12.25
IIPEIOMJIEHUS CTEKIIA»

30 JIunzel. [locTpoeHne n300pakeHUid B JIMH3E. 19.12.25
dopmyJia TOHKOH JIMH3bI. Y BEJIMYCHUE JTUH3BI o
Jlaboparopuas padota «VccienoBanre CBONCTB

31 o 24.12.25
M300pakeHUI B JTMH3AX»

JHucnepcus cBeta. CokHbIN cocTaB 06e10ro

32 ceeta. L[er. JlabopaTopHas pabora 26.12.25
«Habnronenue aucnepcuu cBeTa»

Wnrtepdepennus creta. Judpaxius creta.

33 . 14.01.26
Judpakimonnas pemeéTka
[TonepeunocTs cBeTOBBIX BOJIH. [lomspusanus

34 16.01.26
cBeTa
OnTrueckue mpruOOpbI U yCTPOMCTBA U YCIOBUS

35 21.01.26
ux 0e301macHOro MPUMEHEHHUS
I'panHuIbl TPUMEHUMOCTH KJIACCUYECKOU

36 MexaHukH. [locTynarsl cienuanbHON TEOpUU 23.01.26
OTHOCHUTEIIBHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.

37 28.01.26
3ameUIeHHE BPEMEHH U COKPAILEHUE JIJINHBI
DHeprus U UMMYJIbC PEISTUBUCTCKON YaCTUIIBI.

38 CBs13b MaccChl C SHEPrHel U UMITYJILCOM. DHEPTHS 30.01.26
MTOKOSI
KonrtponbHas padora «OnTrka. OCHOBBI

39 B 04.02.26
CIEMAIBHON TEOpPUU OTHOCUTEIBHOCTH
®otonbl. opmyna [Tnanka. DHeprus U UMITYJIbC

40 pMy p y 06.02.26

¢doToHa




41

OTtkpsiTHE U HccnenoBanue Gorodddekra.
OnrsiTel A. I'. CtoneToBa

11.02.26

42

43

44

3akonbl hoTtodddexra. YpaBHeHHE DHHIITEHHA
s poroaddexra. «KpacHast rpaHHIIar

dororddekra

JaBnenne cBera. Onwithl [1. H. JIeGenena.
XUMHYECKOE IEHCTBUE CBETA

TexHuyeckue ycTpoiicTBa U MpaKTUYECKOe
npuMeHeHue: HoToreMeHT, GOTOAATUHUK,
CONTHEe4Has OaTapesi, CBETOUOT

13.02.26

18.02.26

20.02.26

45

Pemtenne 3amad mo reme «DeMEHTHI KBAHTOBOM
OIITHKW)

25.02.26

46

47

Monens atoma Tomcona. Onbitel Peszepdopaa mo
paccesHUIO a-dactull. [InanerapHas moaens
aToma

IToctynater bopa

27.02.26

04.03.26

48

N3nyuenue u nornomuieHue GoTOHOB NPU
Iepexojie aToMa C OJTHOTO YPOBHS SHEPTUU Ha
Opyrou. Buasl criekTpos

06.03.26

49

50

51

BoustHOBBIE cBOlicTBa yacTull. BosHbl ne bpois.
KopnyckynsipHO-BOJIHOBOM Tyanu3M.
CroHTaHHOE U BBIHYXKJIEHHOE U3JTyueHre

OTKpbITHE paAHOAKTUBHOCTH. OTIBITHI
Peseptopaa mo onpenenenuro cocrapa
PaaOaKTUBHOI'O U3ITYUYCHUA

CaoiicTBa anb(a-, 6era-, raMmMa-u3IydeHusl.
BnusiHue paguoakTUBHOCTH Ha JKUBbIE
OpPTraHU3MBI

11.03.26

13.03.26

18.03.26




52

OTKpbITHE IPOTOHA U HEUTpPOHA. M30TOIBI.
Anbda-pacnaz. DIEKTPOHHBINA U TO3UTPOHHBIN
6era-pacnaj. ['amma-u3znydenue

20.03.26

53

OHeprus cBA3M HYKJIOHOB B siipe. SnepHble
peakmmu. SnepHslit peaktop. [Ipobnemsl,
IIEPCIEKTUBBI, IKOJIOTUYECKHUE ACIIEKTHI A1EPHOMU
JHEPreTUKU

25.03.26

54

OnemeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.
MeTobl HaOIIOJCHHUS U PETUCTPALIH
aJeMEeHTapHbIX YacTull. Kpyribii cTon
«DyHamMeHTalbHbIE B3aUMOACHCTBHS. EAMHCTBO
(bu3n4ecKoil KapTHHBI MUPA»

27.03.26

55

Oransl pazButus actpoHoMuu. [lpukiiagHoe u
MHPOBO33PEHUYECKOE 3HAUE€HUE acTpoHOMUU. Bun
3BE31HOTO HeOa. Co3Be3aMs, IPKHE 3BE3/BI,
IUIAHETHI, UX BUAUMOE JiBHKeHue. CoslHeuHast
cucTemMa

08.04.26

56

57

58

59

Comaue. CoyHeuHast akTUBHOCTE. MICTOUHUK
sHeprun CoJiHIa U 3BE3NT

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH. 3BE3bI
IJIaBHOM MOCJIEI0BaTEIbHOCTH. BHyTpeHHee
cTpoeHue 3B€311. COBpeMEHHBIE MTPEICTaBICHUS O
MIPOUCXOXACHNUHU U 3BoJolnu CoslHIa U 3BE3]T

Muneunsiii I1yte — Hama 'anakruka. [lonoxenue
n asmwkenne Connua B ['anaktuke. ['anakTuku.
UYEpHble AbIPHI B sipax rajJakTUK

Bcenennas. Pa3oeranue ranaktuk. Teopust

bosbiioro B3peiBa. PenukroBoe usiydyeHue.
MeraranakTuka

10.04.26

15.04.26

17.04.26

22.04.26




60

Hepemennsie npobieMbl acTpOHOMUUT

24.04.26

61

62

63

KontpomnbHas pabora «1€MEHThI aCTPOHOMHHU U
aCTPOPUUKI

O6o0maromuii ypok. Pois ¢pusuku u
aCTPOHOMHUHU B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COMMAIIBHOM M THYSCKOMN
chepax IeaTeIbHOCTH YelIOBEeKa

O6o06maromuii ypok. Poibs u mecto Gpusuku u
aACTPOHOMHH B COBPEMEHHOW HAYYHOU KapTHHE
Mupa

29.04.26

01.05.26

06.05.26

64

Ob6o06maromuit ypok. Pois pusmueckoii Teopun B
(hopMUPOBaHHUH TTPEICTABICHUHI O PUINICCKOM
KapTHHE MHpa

08.05.26

65

Oo6o06maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUpa B 001LIEM sy COBPEMEHHBIX
C€CTCCTBCHHO-HAYYHBIX Hpe)lCTaBJICHI/Iﬁ (6]
npupojie

13.05.26

66

67

PesepBHbIil ypok. MarautHoe mnoiie.
DneKTpoOMarHuTHas UHAYKLUS

PesepBHblit ypok. OnTtrka. OCHOBBI cielIUAIbHON
TEOPUU OTHOCUTEIIBHOCTU

15.05.26

20.05.26

68

Pesepnsniii ypok. KBantoBas (usrka. I1neMeHTHI
aCTPOHOMUU U acTPOPHU3UKU

22.05.26

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YyJbTAaThbl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NmporpaMMmsl CpeaHETro 0611161"0 06pa30BaHI/Iﬂ

111

JleMOHCTpUpOBaTh HA MPUMEPaAX PoJib U MeCTO (HU3UKU B GOPMUPOBAHUU
COBPEMEHHOM HAyYHOU KapTUHBI MUPA, B Pa3BUTUHA COBPEMEHHON TEXHUKU
U TEXHOJIOTMHM, B NMPAKTUYECKOW JNESATEIbHOCTH JIFOAEH, LIEJIOCTHOCTh U

€IMHCTBO (PU3NUECKOI KapTHHBI MUpa

11.2

Y4uThIBaTh TPaHUIBl NPUMEHEHHS H3YYEHHBIX (U3UYECKHX MOJICNCH:
TOYEUYHBIN JJIEKTPUYECKUHN 3apsl, SAAEpHAs MOJEIb aToMa, HYKJIOHHAs

MOJCJIb aTOMHOI'O sA/ipa IIpu pCIICHUA (1)I/ISI/I‘ICCKI/IX 3aJa4d

11.3

11.4

Pacno3naBate ¢usnueckue sBieHUS (MPOIECChl) U OOBACHATH WX Ha
OCHOBE 3aKOHOB 3JICKTPOJMHAMUKHA U KBAaHTOBOW (DM3MKH: AJICKTPHUECKAS
MIPOBOJAMMOCTD, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE JICHCTBUS
TOKa, B3aWMOJICWCTBHEC MAarHUTOB, JJICKTPOMArHWTHAs  WHIYKIIHS,
JICWCTBUE MATHUTHOTO T0JIsL HA TIPOBOJHUK C TOKOM U JIBHIKYIIIMUACS 3apsil,
AJIEKTPOMArHUTHbBIE KOJIeOaHUs u BOJTHBI, PSIMOJIMHEIHOE
pacrpocTpaHEeHHE CBETa, OTPaXCHUE, MpPEJIOMIICHHE, WHTep(hepeHIus,
TUQPAKIUS U TOJSPU3AIM CBETa, TUCIIEPCHS CBETa, (POTOIIEKTPHUSCKUN
addext (pororddexT), cBeTOBOE NaBiIeHNE, BOSHUKHOBEHHE JTMHEHYATOTO
CIIeKTpa  aTroMa  BOJOpPOJAA, €CTECTBEHHAas U  HCKYCCTBEHHas

PaauOaKTUBHOCTD

OnuceIBaTh U3y4eHHbIE CBOMCTBA BelleCTBa (3JEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKUE, DJEKTPUUECKYI0 TPOBOJMMOCTb pA3IUYHBIX Cpel) |
ANIEKTPOMAarHWTHbBIE  sBJIEHUS  (TpoILecChl), HUCHONB3YS  (U3HUYECKUE
BEIMYUHBI:  JJEKTPUYECKUH  3aps)l, cCcujla TOKa, DIEKTpUUYECKOoe
HaIpsDKEHUE, DJJIEKTPUYECKOE CONPOTHUBIIEHUE, Pa3HOCTh ITOTEHLHUAJIOB,
OJIC, paboTta TOka, MHAYKIMS MarHUTHOTO TOJIA, cuia AMIepa, cuiia
JlopeHnia, MWHAYKTUBHOCTb KATYIIKH, OJHEPrHsl AJIEKTPUUYECKOTO U
MarHuTHOTO TOJeH, MmepuoJ M yacToTa KojeOaHMi B KojeGaTeIbHOM
KOHTYype, 3apsii M CHJa TOKa B IMpolecce TrapMOHUYECKHX
ANEKTPOMArHUTHBIX KoJIeOaHUH, (OKYCHOE pacCTOSHUE U ONTHYecKas
CWJIa JINH3BI; IPU ONMHMCAHUU MPABUIBHO TPAKTOBATH (DU3MUECKUN CMBICIT
UCTOJb3yEeMbIX BEJIWYMH, HMX OOO3HAYeHHMs M eIWHHIIBI; YKa3bIBaTh
(bopMyIIBI, CBS3BIBAIOIINE NAHHYI (QHU3UYECKYIO BEIHYUHY C APYTHMH

BEIN4YnHaMn

115

OnuceiBaTh HN3YUYCHHBIC KBAHTOBBIC SABJICHUA W IIPOLECCCHI, HCIIOJIb3Yys




¢u3nyecKkue BETUYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, OHHEPrHus W UMIOYJIbC (OTOHA, MEPHUOA
[oJIypaclana, SHEPrus CBA3U aTOMHBIX A1€p; IPHU ONKMCAHUU IPABUIBHO
TpakToBaThb  (U3MYECKUH  CMBICI  MCIOJNB3YEeMBIX  BEJIMYMH, HX
0003HAYEHHUS U €IUHHIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO
¢u3NYECKyI0 BEIMYMHY C IPYTMMH BEIWYMHAMM, BBHIYHMCISATH 3HAYCHHE

(bU3NYECKON BEIMUYNHBI

11.6

11.7

11.8

11.9

11.10

AHanu3upoBath  (HU3MUYECKHE MPOLECCHl W SIBICHUS, HUCIONb3Ys
¢dbusznueckue  3aKOHBI U OpUHOMIBL  3akoH  Owma,  3aKOHBI
MOCJIEZIOBATEIBHOTO U MapajUIeNIbHOTO COEJUHEHHS] MPOBOJIHUKOB, 3aKOH
Jxoyna — JleHma, 3aKOH JJEKTPOMArHUTHOM WHAYKUWH, 3aKOH
MPSIMOJIMHEHOTO PacpOCTPAaHEHUs CBETA, 3aKOHBI OTPaXCHHUS CBETa,
3aKOHBI MPEIOMIICHHS CBETa, ypaBHeHHME DWHIITeHa st potoaddexra,
3aKOH COXPAaHEHHUS OJHEPruu, 3aKOH COXPAHEHHUS WMITYJIbCa, 3aKOH
COXpaHEHUsl DJJIEKTPUYECKOTO 3aps/ia, 3aKOH COXpPAHEHUS MacCOBOIO
4ucia, MocTynarbl bopa, 3akOH pPaJMOAaKTUBHOTO pacmajaa; MpH STOM
paznuyaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA, €ro MaTeMaTH4eCcKOoe

BBIPQKEHUE U YCJIOBUS (TpaHUIIbl, 00J1aCTH) IPUMEHUMOCTH

OHpeHeHHTB HaIllpaBJICHUEC BCKTOpa HWHAYKOUHW MArHUTHOI'O  IIOJIA

MIPOBOJIHUKA C TOKOM, CUJIBI AMIiepa u cuiibl Jlopeniia

CTpOI/ITL H OIIMCBIBAThb I/I306pa)KeHI/Ie, CO31aBacMO€ IINIOCKUM 3CPKaAJIOM,

TOHKOHW JIMH30U

BEIMONHATE AKCTIEPUMEHTHI 10 HCCIEOBAHUIO (DU3NYECKUX SIBICHUH U
MPOIIECCOB C HMCIOJIB30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHHIA; TpU
3TOM (QopMynupoBaTh MpoOieMy (3a7ady) M TUIOTE3y Y4eOHOro
HKCIEPUMEHTa, cOOMpaTh YCTaHOBKY W3 IPEIOKEHHOTo 000pyIOBaHHUSA,
MIPOBOJIUTH OTBIT U (HOPMYITHPOBATH BHIBOIBI

Ocy1ecTBiATh NpsSMble U KOCBEHHbIE M3MEpPEHMs (PU3NYECKUX BEIUYUH;
IIPU TOM BBIOMPATh ONTUMAIBHBIA CIIOCOO M3MEPEHHUs W HCIOJIb30BATH

W3BECTHBIE METO/IbI OLIEHKHU NOTPEMIHOCTEN U3MEPEHUN

11.11

11.12

UccnepoBaTh 3aBUCUMOCTH (DU3WYECKUX BEJIUYUH C HCIOJIB30BAHHEM
MPSIMBIX U3MEPEHUIL; TPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3yNbTaThl TONYYEHHOW 3aBHCUMOCTH (DU3MYECKUX BEIUYHMH B BUJEC

Ta6J'II/III n Fpa(i)I/IKOB, ACIAaTh BBIBOJBLI IO pE3YyJIbTaTaM HCCICIOBAHUA

CobOnrogath  mpaBuiia  0€30MacHOrO  Tpylda TMpU  MPOBEACHUU
ucciaeoBaHUM B paMKax  ydyeOHOTrO  JKCIEpUMEHTa, y4yeOHO-
HCCIIEOBATENbCKOM M TPOEKTHOW NESATEIbHOCTH C MCIOJb30BAHUEM

U3MEPUTENbHBIX YCTPONCTB U J1abOpaTOPHOTO 000pYA0BaHUS



11.13

11.14

Pemate pacué€rHbple 3amaud ¢ SBHO 3aJaHHOW (DU3UYECKOH MOJIEINBIO,
UCTOJB3Ys (PU3NYECKHE 3aKOHBI M MIPUHLUIIBI; HA OCHOBE aHAJIU3a yCIOBUS
3aJa4u BbIOMPATh (PU3MUECKYIO MOJENb, BBLACIATh (PU3NUECKUE BETUUUHBI
u GopMynbl, HeOOXOAUMBbIE Ul €€ pelleHus, NMPOBOAMTH PACUETHI U

OIICHUBATH PEATLHOCTh MOJIYICHHOTO 3HAYCHHS (PHU3UIECKON BEITMUMHBI
Pewate Ka4eCTBEHHBIE 3a7a4M: BBICTPAaUBaTh JIOTUYECKHU
HENPOTUBOPEUMUBYIO LEMOYKY PACCYKICHUH C ONOpPOM Ha H3YYCHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U d)HBHHGCKHe SBJICHUA

11.15

Hcnonp3oBath  Opu  pelleHMH  Y4eOHBIX  337ad  COBPEMEHHbBIE
MHGOpPMALIMOHHbIE  TEXHOJIOTUM s IOUCKAa, CTPYKTYpHUPOBAHHSA,
UHTEpOpETallud U TPEACTaBIEeHUs Y4eOHOW W Hay4HO-NOIYJISIpHON
uHbOpMAlNY, TOJYYCHHOH U3 Ppa3IMYHBIX HCTOYHUKOB; KPUTHUECKH

aHAIM3UPOBATh MOITy4aeMyI0 HHPOPMAIIHIO

11.16

OOBSICHATh TPUHIMIBI JCHCTBUS MAIllMH, NPUOOPOB W TEXHHUYECKUX
YCTPOMCTB; pa3inuuyaTh YCIOBUS MX O€30IIaCHOTO0 HCIOJIb30BaHUS B

HOBCGZ[HCBHOﬁ KHN3HU

11.17

11.18

[IpuBomuTe, mTpUMEpHl BKIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE IPOILIECCOB OKPYKAIOUIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

Hcnonp30BaTh TEOpEeTHUECKHE 3HAHUS O (PU3MKE B MIOBCEIHEBHOU YKU3HH
st o0ecriedyeHns O€30MacHOCTH TPH  OOpalieHud ¢ npubopamu U
TEXHUYECKHUMHU YCTPONUCTBAMH, JJISi COXPAaHEHHS 3JI0POBBSI M COOIIOICHUS

HOPM 5KOJIOTHYCECKOI'0 TOBEACHUS B OKPY)KaIOHleﬁ cpeae

11.19

Paborare B Tpymnme ¢ BBINOJHEHHEM pA3JIMYHBIX COLHUAIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy IPYMIIbI, PAIIMOHATIBHO PACHIPEAEATh 0053aHHOCTH U
[JIAHUPOBATh JIEATEIBHOCTh B HECTAaHAAPTHBIX CHUTYyalUsAX, aICKBATHO
OLICHMBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB TIPYIIBI B pEIICHHE

paccmaTtpuBaeMoil mpoOIeMbl



HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

Ko Koanposeps
eMOoro IIpoBepsiemblIe 3JIEeMEHTBI COAEP/KAHUA
azznesa
P 3J1eMeHTa
4 OJIEKTPOAMMHAMUKA
MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHAS MHAYKIWA

[TocrositHHble ~ MarHuThl.  B3aMMOIEHCTBHE  MOCTOSHHBIX

4.3.1
MarHuToB
MarnutHoe nose. Bektop MarHuTHOM MHAYKUMH. [IpuHnmn

4.3.2 cyneprno3uiuu. JluHuM MarHUTHOM uWHAyKuuMu. Kaptuna
JIMHUM MarHUTHOM MHAYKLWU TOJISl IOCTOSIHHBIX MarHUTOB
MarnuTtHO€e 1osje npoBoAHUKa ¢ TOkoM. KapTuHa nuHui noss

33 JUIMHHOTO MpPSIMOTO INPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOTO

4.3.
IPOBOAHMKA, KaTymku ¢ TokoM. Omnbir  Opcrexa.
B3aumoneincTBue NpoBOJHUKOB ¢ TOKOM

4.3.4 Cwita Amniepa, €€ MOJlyJIb U HalpaBJICHHUE
Cuna Jlopenma, e€ Moayinb U HampaslieHue. [[BuxeHue

4.3.5 3apsOKCHHOM YacTULBl B OJHOPOJHOM MAarHUTHOM IIOJIE.
PaGota cuinl Jlopenna

4.3 .

4.3.6 SIBreHne ANEeKTPOMArHUTHOM MHIYKIUU

4.3.7 IToTOoK BEKTOpa MarHUTHOW MHIYKLIUH
OJC wuHAaykuuu. 3aKOH DJIEKTPOMArHUTHOW  HMHAYKLUU

4.3.8
Qapanes
BuxpeBoe oanekrpuueckoe mnone. IJC uHAYKIMM B

4.3.9 MPOBOJHUKE, IBIDKYIIEMCA IIOCTYIATEIBHO B OJHOPOIHOM
MarHMTHOM I0JI€

4.3.10 [IpaBuno Jlenma
NHIyKTUBHOCTB. SIBnenne CaMOMHIYKITUH. OJIC

4311
CaMOMHIYKIIUU

4.3.12 OHeprus MarHUTHOT'O NOJISl KaTyIIKH ¢ TOKOM

4.3.13 OJEKTpOMAarHUTHOE I10JIe

3 Texnuueckue yCTpOMCTBa: IIOCTOSTHHBIE MarHHThbl,

43.14

AIIEKTPOMAarHUTBI, ANIEKTPOJBUTaTENb, YCKOPUTEH




SJIEMCHTAPHBIX YaCTHL, MHAYKIIUOHHAA I1€Yb

4.3.15

[TpakTueckue padoTel. M3ydeHne MarHuTHOTO MOJIs KaTyIIKU
¢ TokoM. MccrnenoBanue elCTBUS MOCTOSHHOIO MarHUTa Ha
pamKy ¢ TokoMm. MccrnenoBaHue sIBICHHUS SJIEKTPOMArHUTHOM
WHIYKIAH

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHMA

5.1.1

KoneobarensHas cucrema. CBoOogHbIE KOJICOaHUS.
["apmonnueckue konebanus. [lepwos, yacTora, amMIuIMTyna U

¢aza kosieOaHUi

512

HPY)KI/IHHHﬁ MasATHHUK. MaTeMaTH4eCcKUN MasiTHUK

5.13

5.1.4

ypaBHeHI/Ie TapMOHHUYCCKHX xonebanuii. Kunemarnyeckoe u

JTUHAMHUYECKOE OMUCAHUE KOJIeOATeIbHOTO IBUKEHUS
[TpeBparieHrie dHEPruu MPU TAPMOHUYECKHX KOJICOAHUSX.
CBsi3p  aMIUIUTYABl KOJEOAHWM HKCXOJHOW BEJIMYUHBI C

AMINIUTYyAaMU KosiebaHuii eé CKOPOCTHU U YCKOPCHUA

5.15

5.1.6

Konebarenbubiii koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE
KoJICOaHUsI B MICATbHOM KOJeOaTeTbHOM KOHTYpE. AHAJIOTHUS
MEXy MEXaHUYECKUMH U 3JIEKTPOMAarHUTHBIMU KOJICOAHUSIMH.

®opmyna Tomcona

3aKOH COXpaHEHHWs SHEPrUH B HJCATHLHOM KOJeOaTeIbHOM

KOHTYpE

5.1.7

BBIHY)KILGHHLIC MEXaHHUYCCKHEC KoJIeOaHMSI. Pe3onanc.
Pe3onancHas KpuBas. BI)IHY)K}IGHHI)IC OJICKTPOMAardiuTHLIC

KoJIeOaHUs.

5.1.8

ITepemenHsbIil Tok. CHHYCOUIANIBHBIN IEPEMEHHBIN TOK.

5.19

MonIHOCTh MEPEMCHHOT O TOKa. AMHJ’II/ITYI[HOG 151

HeﬁCTBYIOIHee 3HAYCHUC CUJIbI TOKA U HAIIPSXKCHUA

5.1.10

5.1.11

Tpancopmarop. IlpousBojacTBo, mepemada U noTpediaeHue
AIIEKTPUYECKOW  BHEPTUU. DKOJOTUYECKHE PUCKH  TpHU
IIPOU3BOJICTBE ANEKTPUYECKON SHEPIHH. Kynerypa

HCIIOJIB30BAHUA DJICKTPOSHEPIUU B HOBCG)IHGBHOI;'I KHU3HHU

TexHuueckue ycTpoilcTBa: cedcmorpad, dSIEKTpUUECKUN

3BOHOK, JIMHUHU 3JICKTPOIICpEaAayd



[IpakTrueckue pabotsl. McciaenoBanue 3aBUCUMOCTH TIEPHOIA

MaJIbIX KOJIeOaHMI rpysa Ha HUTHU OT AJIMHBI HUTU U MACCBHL

5.1.12 rpy3a. MHcciaegoBanue mNEpeMEHHOr0 TOKa B LENH U3
MOCJIEIOBATEIbHO COCIUHEHHBIX KOHJCHCATOpa, KaTYIIKH WU
pesucropa

MEXAHUYECKUE U 3JIEKTPOMATI'HUTHBIE BOJIHbI
MexaHHuecKue BOJIHBI, YCIOBHs pacrpocTpaHenus. llepuon.

521 CkopocTh pacnpocTpaHeHus U JUIMHA BOJHBL. [lonepeunsie u
IIPO/I0JIbHBIC BOJTHBI
#HH#Par### Uuartepdepenuuss u  audpakuus MEXaHHYECKUX

5.2.2
BOJIH
3Byk. CkopocTh 3Byka. I'pomkocth 3Byka. BpicoTra ToOHA.

5.2.3
TemOp 3ByKa
DJEeKTpOMarHUTHBIC BOJTHBI. YcnoBust U3ITy9CHUS

524 AIIEKTPOMArHUTHBIX BOJH. B3anMHas opueHTanus BEKTOpoB E,

5.2 B 1 v B a1€KTpOMarHuTHON BOJIHE B BaKyyMe
CgoiicTBa AJIEKTPOMArHUTHBIX BOJIH: OTpaKEHHE,

5.2.5 nperoMIieHue, Moyspusanus, audpakuus, HHTEpPEPEHLHUS.
CKOpPOCTB 3JIEKTPOMArHUTHBIX BOJIH
[xana ANEKTPOMArHUTHBIX BOJIH. [Tpumenenue

>2.6 AJICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
[TpuHIMIBL  pamuoCBA3M W TENEBUACHUS. Paauoioxarius.

>2 DIEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIeH cpe/ibl
TexHUYEeCKHE YCTPOMCTBA: MY3BIKAIbHBIE WHCTPYMEHTHI,

5.2.8 YIBTPa3BYKOBasl TMArHOCTHUKA B TEXHUKE U MEAMIIMHE, pajap,

panuonpuEMHUK, TEJIEBU30D, aHTeHHA, Tenedon, CBU-neus

OIITUKA

[TpsiMonMHEHHOE pacnpoCTpaHEHHE CBETa B OJHOPOAHOM
>3 cpene. Jlyu cBera

OtpakeHue cBera. 3aKOHBI OTpakeHMs cBeTa. llocTpoenue

5.3 5.3.2

1300payKeHHH B IUIOCKOM 3epKaie

[penomnienne cBeta. 3aKOHBI MPETOMIICHHS] CBETA. AOCOFOTHBIN
533 MOKa3aTeNb MPETOMIICHHS
5.34 ITorHOe BHyTpeHHee otTpaxkeHue. [IpenenpHBI yroa MOJIHOIO



7.1

BHYTPEHHET0 OTPaKEHHUS

5.35

Hucnepcus cera. CiosxHbINM cocTaB Oenoro ceera. L{Bet

5.3.6

5.3.7

5.3.8

CoOwuparorue W paccewBarolue JIMH3BL. TOHKas JWH3A.
@DOKyCHOE paCCTOSSHUE W ONTUYECKas Cujia TOHKOW JIMH3BL.
[Toctpoenne M300pakeHU B COOMPAIONINX U PACCEHBAIOIINX
auH3ax. DopMysia TOHKOM JIMH3BL. YBEIMYEHHE, AaBAEMOE
JIMH30M1

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTUKH
Wntepdepennus cBera. KorepeHTHbIe HCTOYHHMKH. Y CIOBHUS
HaOII0IeHUS MaKCUMYMOB u MHUHHMYMOB B
UHTEp(PEPEHITMOHHON  KapTHHE OT  JABYX  CHH(A3HBIX

KOI'CpCHTHBIX HCTOYHUKOB

5.3.9

Hudpakmus cBera. [udpakuumonnas pemeérka. YciaoBue
HaONIOZICHUSI  TJIABHBIX ~ MAaKCUMyMOB  TIpU  TaJACHUHA

MOHOXpPOMATH4YCCKOIo CB€Ta Ha I[I/I(i)paKI_II/IOHHYIO peméTKy

5.3.10

HOJIHPI/BB.LII/IH CBC€Ta

5.3.11

5.3.12

TexHUYECKHWE YCTpOMCTBA: OYKH, Jiyma, (oToarmapar,
MIPOCKLMOHHBINA anmnapar, MUKPOCKOII, TEJIECKON, BOJIOKOHHAs
onTHKa, TUPPAKITUOHHAS PEMIETKA, TTOISPOUT

[TpakTueckue padotsl. I3Mepenue nokasaTelis MpeoMIICHHUS.
HccnenoBanue cBOMCTB n300pakeHuit B muH3ax. Habnronenue

JUCIICPCHUU CBCTA

BJIEMEHTAI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'pannns IIPUMEHUMOCTH KJIACCUYECKON MEXaHUKH.

HOCTy.]'IaTBI TCOpHUU  OTHOCHUTCIBHOCTH: HWHBApPUAHTHOCTDb

61 MOTYJIS CKOpPOCTH cBeTa B BaKyyMme, TIPUHIIHIT
OTHOCHUTEIBHOCTH DHHINITEeHHA
OTHOCUTEIHHOCTh OJJHOBPEMEHHOCTH. 3aMe/IJIeHUE BPEMEHU U
6.2 COKpAIIEHNE JTTHHBI
6.3 DHeprus U UMIyJIbC CBOOOTHOMN YaCTHUIIBI
6.4 CBs13b MacChl ¢ SHEpPruei U UMITYILCOM CBOOOJHOM YaCTHUIIBL.

DHeprus MoKosi CBOOOTHOI YaCTUIIBI
KBAHTOBA ®N3UKA
SJIEMEHTBHI KBAHTOBOW OITTUKU




7.2

7.3

®otonbl. ®opmyna Ilnanka cBsi3u sHeprum ¢GOTOHA C €ro

rid YaCTOTOW. DHEPTHs U UMITYIIEC (OTOHA
OtkpeiTie u wuccinenaoBanue Qoroddpdexra. Ombiter A.T.
iz CroneroBa. 3akonbl (hoTodpdexra
VYpaBuenue DiinmreriHa g ¢oroaddexra. «Kpacnas
r13 rpanuna» ¢potodddexra
7.1.4 Hasnenue ceera. OnbiTel [1.H. JIeOenena
7.1.5 XHUMHUeCcKoe JEeHUCTBUE CBETa
Texnuueckue  ycrpoiictBa:  (orosnsemeHT, (HOTOJATUHK,
710 COJIHeuHas Oarapes, CBETOIMO
CTPOEHUE ATOMA
Monens aroma Tomcona. OnsiTel Pe3epdopaa o
r2d HCCJIE0BAHUIO CTPOEHHUs aroMa. [1nanetapnast moziens atoma
[Tocrymarelr Bopa. M3nydenune u mornomnieane (HOTOHOB TpU
7.2.2 Iepexo/ie aToMa C OJHOIO YPOBHS 3HEPruu Ha Jpyroil. Bujbl
cnekTpoB. CIieKTp ypoBHEH SHEPruu aToMa BoJ0poaa
BosHoBble  cBoiicTBa  uwactuu. Bomnel  ge  Bpoins.
7.2.3 KopnyckynsapHo-BoinHOBON ayanu3M. [udpakiius 3J1eKTpOHOB
Ha KpUCTaJUIax
CrnoHTaHHOE€ M BBIHYXJEHHOE MW3JIydeHHE. YCTpPOHCTBO U
124 MPUHIIKI PabOTHI J1a3epa
TexHuueckue YCTPOMCTBA: CIIEKTPAJIbHBII aHanu3
725 (CTIEKTPOCKOI), Ta3ep, KBAHTOBHIH KOMITLIOTED
7.2.6 [IpakTuueckue pabotsl. HabmoaeHne IMHEHYaToro crekTpa
ATOMHOE A1PO
7.3.1 Metob1 HaOMIOIEHNUS U PETUCTPALIUH STIEMEHTAPHBIX YaCTHUI]
OtkpbiTHe  paaunoakTuBHOCTH. OmnbiTel  Pesepdopna mo
OTIPENIENICHNIO COCTaBa PaJUOAaKTUBHOIO u3inydeHus. CBoiicTBa
132 anb(da-, O6era-, raMMa-u3IydeHUs. BhusiHME paanoOaKTHBHOCTH
Ha JKUBbIE OPTaHU3MBI
OtkpbiTHE TpOTOHA W HelTpoHa. HykiloHHas moxens sapa
7.3.3 [eiizenbepra — Banenko. 3apsna sapa. MaccoBoe YUCIO sapa.

N30TomEb!




7.3.4

7.3.5

Anbda-pacniaz. DJIEKTPOHHBIA W TO3UTPOHHBIA OeTa-pacma.
["amma-uznyuyenue. 3aKkoH paJuoaKTUBHOIO pacraja
DOHeprusi CBA3M HYKIOHOB B sijpe. Snepubie cuiibl. Jledekt

MacCChI sapa

7.3.6

7.3.7

7.3.8

SInepusle peakuuu. Jlenenue u CUHTE3 sSaep

SAnepuswiii peakrop. Tepmosinepubiii cuHTe3. IIpoOieMbr u
MEPCHEKTUBBI SACPHOU IHEPTreTUKH. DKOJIOTMYECKUE ACTIEKThI

AJIEPHOMN SHEPreTUKH

DneMeHTapHbIe YaCTHULBI. OTtkpsiTHE IIO3UTPOHA.

dyHAaMEHTAJIbHBIE B3AUMOACHCTBUS

7.3.9

7.3.10

TexHuueckue yCTpOMCTBA: JO3MMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aToMHast bomOa
[TpakTnueckue padotel. MccienoBanue TpekoB dvacTull (1O

TOTOBBIM (hoTOrpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3nnoro neba. Co3Be3nus, sipkue 3BE3/IbI, TUIAHETHI, UX

BUAMMOC ABHKCHHC

8.2

Comnneunast cucreMa. IlnmaHeTsl 3eMHOM T'pYIIIBI. IInaneTsI-
TFUTaHTbl U UX CIIYTHUKH, KAPJIHWKOBBIC IIJIAHCTHI. Mamngsle Tema

ConHEYHO CUCTEMBI

8.3

Comnnue, potochepa u atmocdepa. ComHedHast aKTHBHOCTh

8.4

Hctounnk sHeprun ConHua U 3BE311

8.5

8.6

8.7

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb,
paaMyc,  Temmeparypa, HMX  B3aUMOCBs3b.  Jluarpamma
«CTIEKTpaJIbHBIA  KJIACC — CBETUMOCTBY». 3BE3/bI  IJIABHOU
MIOCJIEA0BATENbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY IS

3BE&3]] IJIaBHOM IOCIEA0BATEILHOCTH

###Par##Buyrpennee  crtpoenune  3BE3a.  CoBpeMeHHbIE
IIPECTABIIEHNS O TPOMCXOXKIEHUN U 3BooLK CoslHIA U 3BE3].

Jrtanel )KU3HU 3BE3]T

Mineunsiii [Iyte — Hama [Nanaktuka. CrnupaiibHasi CTpyKTypa
lManaktuku, pacnpenenenue 38€371, raza u npuid. [lonoxenue u
newkenne Comnna B [amaktuke. [lmockas u chepuyeckas

moAcUcTeMBI [ aTakTuKU



Tunbl ranakTuk. Pagroranaktuku u kBa3zapbl. UEpHbIE ABIPHI B

8.8
A7Ipax TajJakKTUK
Bcenennas. Pacmmupenme Bceenmennoi.  3akon  Xa060ma.
Paz6eranue ranaktuk. Bospact u paguyc Bcenennoi, Teopust
8.9 bonpmioro  B3peiBa.  Mogens  «ropsuer  BceneHHON».
PenukroBoe nznmyueHue
810 MacmrabHast  cTpykTypa  BcenmenHoil.  MeraranakTuka.

Hepeménnsie npo6ieMbl aCTPOHOMHH



