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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHOM MpOorpaMMsbl, mpencraBieHHbIX B OI'OC
COO, a Takxke c y4y€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernoJilaBaHusi ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

ConmepxaHue mporpaMmbl 10 (U3MKE HaANpaBlieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOy4aromuxcsa 10—11 kitaccoB npu 00yueHun
ux (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma o ¢usuke coorBercTByeT TpedoBanusiM GPI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METAPEIMETHBIM pe3yjbTaTaM OOYyYEHHs, a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peah3allMii MEXIPEIMETHbIX CBsA3€l (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKH Ha YPOBHE CPEAHETO O0IIEro 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMSI Kypca (U3MKHU: JIMYHOCTHBIE, METANpEIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e [IJITAHUPYEMBIE PE3YJbTaThl OCBOCHUS Kypca (U3MKU Ha 0a30BOM YpOBHE, B
TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThl IO roJlaM O0yUYEHUS;

e coziepkanue yueoHoro npeamera «dusnka» no rogaM oOydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuM 00 okpykaromiem mupe. IkoapHBIN Kypc GU3NKH — CHCTEMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTU B c(pepe SHEPreTUKHU, TPAHCIIOPTA, OCBOCHHSI KOCMOCA,
MOJYYEHHs] HOBBIX MATEpHAJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHOUN KapTUHbI
Mupa oOydarouuxcs, B (OpMUpPOBaHHE YMEHHI NPUMEHATh HAYYHBIM METOJ
MIO3HAHUS TP BHITIOJTHEHUN UMHU YUE€OHBIX UCCIICTOBAHUM.

B ocHOBY Kkypca pusuku 11 ypoBHS CpeaHET0 00111ero 00pa3oBaHusI TIOJI0KEH
pPSAA MW, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKH
3aBEPILEHHBIM, OH COJECPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.



Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HeW MaTepuan Kypca (HU3HKU
o0benMHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIseTcs
dbopMupoOBaHUE TPEICTABICHUA O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3HMUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(buU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKIMHU, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rnpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKHX MPHIOKEHUN H3yUEeHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercss TOCPEICTBOM BBEIEHUS AJIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEIHEro OOILero
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBICHUHN U MPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN TOJX0 B Kypce (U3MKU PEealn3yeTcs MPEekKIe
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIMXCs.
J1i1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OPAaTOPHBIX pabOT, KOTOPhIE B IporpaMmme
no (usuke 0ObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblenenre B yKa3aHHOM MepeyHe J1adOpaTOpHBIX paboOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa30BaTeIbHOrO IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM O0ECTeunBaeTCsl OBJAJCHHWE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAaHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEATIOKEHHBIX TUITOTES.

Bonbiioe BHMMaHuE yesieTcs pEIICHNI0 PaCUE€THRIX M KAaU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nYecKol MOAENbI0, TO3BOJIAIOIMIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasziena Kypca, TaK U MHTETPUPYS 3HAHUSA U3
pa3HbIX pa3naesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKpYXKaromleu
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOAENU IS CUTyalluH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k maTepuaabHO-TEXHUUECKOMY
o0ecrniedyeHn0 yueOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3HKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JIOJDKEH H3Yy4aTbCs B YCIOBUAX MPEAMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOWHETa NPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe HpU3MKHU JAOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE Il BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢$u3MKe YICHUYECKUX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE 000PYIOBaHHUE.

JlemoHCTpanioHHoe oOopyaoBaHue (opMupyercs B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHNEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI ~ U3y4aeMbIX SIBICHUH M  TPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHECHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dopMupyeTcss B BHJE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPHUH.

OCHOBHBIMHU TEJIIMHU U3y4eHUs PUZUKHU B 00111eM 00pa30BaAHUU SBIISIFOTCS:

e(hopMHpOBaHHE WHTEpPECa U CTPEMJICHUS OOydYalomUXCs K HaydYHOMY
W3YUCHUIO TPHUPOMABI, Ppa3BUTHE WX HHTCIUICKTyAIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

epa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE€ MO3HAaHUA U (HOPMHUPOBAHKE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

«(hopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3yueHUs: OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

«(popMHpOBaHUE YMEHUI OOBSCHSITH SIBJICHUS C UCITOIb30BaHUEM (DU3NUSCKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

«(hopMHpOBaHHE TPEACTABICHUI O poiu (U3MKU I Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTkeHrne 3TUX 1ene oOecreynBaeTCsl pelIeHHeM CIeIYIONINX 3a1ad B
npornecce U3ydeHus Kypca GU3NKH Ha ypPOBHE CPEHEro o01ero oopa3oBaHus:

eIIPHOOPETEHUE CUCTEMBI 3HAHUKN 00 OOMMX (U3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpHsX,  BKIIOYas  MEXaHUKy,  MOJEKYIIpHYI0  (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY U SJIEMEHTHI aCTPOPHU3UKH;

«(hopMUpOBaHNE YMEHUN MTPUMEHSTH TEOPETUUECKUE 3HAHUS JIJIs1 OOBSICHEHHUSI
bu3MYecKuX SIBJICHUN B TPUPOJE W JUIsl TPUHITHS TPAKTUYCCKUX DPEIICHUNA B
MMOBCEIHEBHOM KU3HH;



*OCBOCHHE CIOCOOOB pEIIEHUs PAa3IMYHBIX 3a7ad C SBHO 33JaHHOMN
buznyeckoil Monemblo, 3a/1ad, MOJPa3yMEBAIOIIMX CaMOCTOATEIHHOE CO3/IaHUE
buznyecKoil Moenu, aIeKBaTHON YCIOBHSIM 3a/1a4H;

e[IOHMMAaHHE (U3MYECKUX OCHOB M NPHUHLUIIOB JEUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOLIECCOB, MX BIUSHUS HA OKPYKAIOLIYIO CPEAY;

*OBJIAJICHUE METOJIAaMU CaMOCTOSITEIBHOTO TIJIAHUPOBAHUS W MPOBEICHUS
¢u3nYeCKuX OKCIEPUMEHTOB, aHajdW3a ¢ HMHTEPOpeTanuud  HHPOpMaIH,
OIIpEIENIEHUS IOCTOBEPHOCTHU MOJyUYEHHOTO PE3yJIbTaTa;

*CO3JIaHUE YCJIOBUM ISl pa3BUTHUS YMEHHUN NPOEKTHO-HCCIIEAO0BATEIbCKOM,
TBOPYECKOH 1€ATEIBHOCTH.

Ha wusydenune ¢usuku (6a30BBI YpOBEHb) Ha YPOBHE CpPETHETO OOIIEro
oOpazoBanus otBoauTcs B 11 kimacce — 99 vacos (3 yaca B HEZEINIO).



COAEPXKXAHUE OBYUEHUA
11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Maznummnoe nojie. I1eKMpOMAZHUMHAA UHOYKYUA

[TocTtostHHBIE MarHuTHL. B3anmoAencTBUE NOCTOSSHHBIX MATrHUTOB. MarHuTHoe
nosie. Bektop MarauTHOM MHAYKUWK. [[pUHIIMTI CyneproO3ULIMK MAarHUTHBIX MOJIEH.
JIluauum MarHuTHOM wuWHAyKIMU. KapThHa JUHUKA MArHUTHOM HWHIYKIUAHW TOJIS
MTOCTOSTHHBIX MAarHUTOB.

MarautHOE TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JnWMHUN HHIYKIHU
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT JpcTena. BzanmoneicTBre NpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJIyJIb ¥ HaIIPaBIICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJIeHUE. [|BH>KEHNE 3apsHKEHHOM YaC TULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHON
WHIYKIUU. OJEKTPOJBIKYINAs CUla WHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuun @apanes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABMKYIIAs CHJIA WHAYKUAW B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM II0JIE.

[IpaBuo Jlenua.

NHOyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHUH. OJEKTPOABUKYIIAs CHIIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHudeckue yCTPOMCTBA M IMPAKTUYECKOE MPUMEHEHUE: IMOCTOSHHbBIC
MArHUThI, BJEKTPOMATHUTHI, SJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUll, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISI.

B3aumozencTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIMH.

ITpasuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIJIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUSA
MAarHMTHOTO MOTOKA.



SIBeHne caMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, 1abopamopHslie pabomoi

N3yueHne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanre sIBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Pasznea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAZHUMHbLE KONEOAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KoJeOaHUS.
["apMmonnyeckue konedanus. [lepmoa, yacrtora, amrumryga u ($aza KoyieOaHUU.
[IpyXVHHBIN MasTHUK. MaTremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosneOanuii. [IpeBpaiienue sHeprun Mpu rapMOHNYECKUX KOJICOaHHSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOAHUS B
UJICATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
AJEKTPOMAarHUTHEIMU KoJjieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPI'UM B UJI€aTLHOM KOJIe0aTeTbHOM KOHTYpE.

[IpencraBienue o 3aTyXaroUux KojieOaHusX. BeIHYK/IEHHbIE MEXAaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIEC 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennbiii  TOK. CHUHYyCOMJAIbHBIM TEPEMEHHBbIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHLKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NOTpeOICHUE ANEKTPUUECKOM
SHEPIruM. JKOJIOTUYECKHE PUCKHU TPU MPOU3BOJCTBE 3IEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHudeckue yCTpOMCTBA U NPAKTHYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKHI MasTHHK).

HaOmronenue 3atyxaromux KojaeOaHu.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJICOAHUM.

HaOmronenue pezoHanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOAHUSI.

OcuminorpaMmsl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSXKEHUSI OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3onanc mnpu MOCIENIOBATEIbBHOM COCAMHEHUU PE3UCTOpa, KATYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUU AIEKTPONEPEaAUH.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi



HccnenoBanue 3aBUCMMOCTH MEPUOJa MalbIX KOJeOaHHUM rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccenenoBanne nepeMeHHOTO TOKA B LEIN U3 ITOCIEA0BATEIBHO COCTMHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PE3UCTOpa.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNHbBLE 60JIHbL

MexaHnudeckue BOJIHBI, yciioBUA pacnpoctpanenus. Ilepuon. Ckopoctb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble M TOPOJOJIBHBIE BOJHBI.
HUuTtepdepenius u iuppaxius MEeXaHU4eCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS U3JIyYEHUS JJIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B anexrpomarautHoi BoiHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, MOJspU3anus, Iudpaxmus,
uHTepdepeHus. CKOpocTb 37E€KTPOMAarHUTHBIX BOJIH.

[IIxana 3JI€KTPOMarHUTHHIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHU4ecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIC
UHCTPYMEHTHI, YJIbTPA3BYKOBasl IMAarHOCTMKAa B TEXHMKE M MEIMIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmoienue oTpakeHus: U NpeIoMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmroieHue cBA3M I'pPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTON KosieOaHuil.

HccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, TPETIOMIICHHUE,
noJisipu3anys, 1uppakius, tHTeppepeHIus.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsmoimHENHOE pacpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBIM HCTOUHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[Tpenomiienue cBeTa. 3aKOHBI IPeOMIIEHHUS cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiicHus. I[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroj IOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CnoxHbIi coctaB Oenoro cseta. Ler.



Cobwuparorniue 1 paccenBaromye TuH3bl. ToHkas muH3a. DOKyCHOE pacCTOsIHHE
W OTNTHYECKas Cuia TOHKOW JuH3HL. [locTpoeHne m3o0paxeHuii B cOOMpAOMUX U
pacceuBaromux JuH3ax. PopMyra TOHKOU JIMH3bL. Y BETMYEHHE, 1aBAEMOE JTUH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTHUKHU.

BonnoBass ontuka. Wutepdepeniuss cBera. KorepeHTHble HCTOYHUKHU.
YcnoBus HaOMIOMEHWS MAaKCUMyMOB W MHUHHMYMOB B HWHTEP(EPEHIIMOHHON
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOCHUS
IJIABHBIX ~MAaKCUMyMOB TIpM NAJEHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpPOMCTBa M TMPAKTHUYECKOE TMPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIPOCTPAHEHUE, OTPAXKECHHE M IPEIOMIIEHUE CBETA.
OnTuyeckue mpudOpHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOA.

HccnenoBanue CBOMCTB N300paKEHUH B JTMH3AX.

Mopenu MuKpocKomna, TeJIeCKona.

HaOmronenune natepdepeHinu cBera.

Hab6mronenune nudpakxium ceera.

HaGmronenne nucnepcuu cBera.

[TonyuyeHne cuekTpa ¢ MOMOUIBIO MPU3MBI.

[Tony4yenue cnekTpa ¢ mOMOUIbI0 JU(PAKLIUOHHON PEIIETKH.

HabGnrogenue noasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHue nokazaresis npesioMJIeHUs CTEKIIa.

HccnenoBanue CBONCTB U300paKEHUH B JIMH3aX.

HaGmronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CIeNIHAJIBLHONA TEOPUHM OTHOCUTEILHOCTH

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynarsl crienuanbHOU
TEOPUU OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCUTENLHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU M COKpAICHHE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3b MaccChl C SHEPrUed U UMITYJIHLCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOS.



Paznea 7. KBantoBast pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u sHEPrUH POTOHA C €TO YACTOTON. DHEPrus
U UMIyJbe (poToHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3aKOHBI
dororddekra. Ypasauenue DitHITeHHA 111 Porodddekra. «KpacHas rpaHuiar
dboTorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboTomaTYNK, CoJTHEUHAst OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO o -HacTHIL.
[Inanerapuas mopens aroma. [loctynatel bopa. M3nmyueHune W mOTIIOUIEHUE
(OTOHOB MpU MEpPexo/ie aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroi. Bumel
criekTpoB. CIEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/IaA.

BonHoBsie cBoiicTBa yactuil. BosHbl e bpoiis. KopnyckynsipHO-BOJITHOBOM
JTyaJn3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyUYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onsita Pezepdopaa.

OmnpeneneHue JJIMHBI BOJIHBI Ja3epa.

HaOmronenue muHENYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

Hab6nronenue mMHeyaToro CexTpa.

Tema 3. Amomnoe a0po

OKCMEPUMEHTHI, JI0KA3bIBAIOIIUE CIOXHOCTh CTpoeHUs sjpa. OTKphITHE
paanoakTuBHOCTH. OTIBITH Pe3epdopa rmo onpeneneHnto coctaBa paIuoakTHBHOTO

m3nydyennsi.  CpoiictBa  ambda-, Oera-, ramMMma-uszinydeHus.  BrusHue
PaIUOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI.



OtkpeiTHE NpoTOHA M HeWTpoHa. HykimonHas monens siapa I'eiizenOepra—
NBanenko. 3apspa sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacnian. OJEKTPOHHBIA M TIO3UTPOHHBIM Oeta-pacmaa. [amma-
U3JIydeHue. 3aKOH PaJuoaKTUBHOIO pacraja.

DHeprus CBA3U HYKJIOHOB B sijipe. SAnepubie cuibl. Jlegekt Macchl siapa.

Snepnbie peakunu. [lenenue u cuHTe3 A€p.

SAnepusiii peaktop. Tepmosinepusiid cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHOM PHEPTETUKU. DKOJOTUUECKUE ACTIEKThI IAEPHON SHEPTETUKH.

DIieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dynaameHTanbHble B3auMoecTBrs. EAMHCTBO hM3HYECKOM KapTUHBI MUpA.

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

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINUX YaCTHULI.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwl

HccnenoBanre TpEKOB YacTHUI (M0 TOTOBBIM (OTOrpadusim).

Paznen 8. JieMeHTHI ACTPOHOMHUY M aCTPOPU3NKH

Orarbl pa3BUTHs aCTPOHOMUH. lIpHuKiIasHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMH.

Bupa 3BénHoro nHeba. Co3Be3ausi, spkue 3BE3MBI, IUIAHETHI, UX BHIMMOE
JBHYKEHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprun ConHIA W 3BE3.
3BE31BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacC —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IOCIEAOBATEIBHOCTA. 3aBUCUMOCTh «Macca —
CBETMUMOCTBY» ISl 3BE3] TJIABHOW ITOCIIENOBATEIBbHOCTH. BHyTpeHHEee cTpoecHue
3B€31. COBpEMEHHBIE INPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHIA U
3BE31. DTambl )KU3HH 3BE3I.

Mineunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbl. UEpHBIE ABIPHI B sSApax
raJIaKTHUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ua. Paz0beranue raimakTuk.
Teopus bonsioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

MacirabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepewménnbie npo6ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus



HabnroneHnus: HeBOOPYKEHHBIM IJ1a30M € MCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
IPUIIOKEHUH ISl OTIpeAeNICHUs TIOJ0KEHUsI HeOeCHbIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/1us CeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

HaoGmronenus B Teneckon JlyHsl, mutaneT, Miteanoro Ilytu.

O60o01maromee NOBTOPEHUE

Ponp ¢usnku uW acTpoHOMHM B 3KOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMHUU B COBPEMEHHOW HAYyYHOUW KapTHHE MHpA, poJib (U3MUECKON TEOPUU B
dbopMHUpOBaHUU MPECTABICHUN 0 GU3NUECKON KapTUHE MHUPA, MECTO (PU3NYECKON
KapTUHBI MHUpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

Me:xnpeaMeTHble CBSI3H

Nzyuenue xypca ¢pusuku 0a3oBoro ypoBHsa B 11 kiacce ocyliecTBisieTcs ¢
Y4ETOM COAEPIKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHUEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runore3a, (pU3Myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIeHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPHUUECKHUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHH HA OCH KOOPAMHAT, CII0KEHUE BEKTOPOB,
IPOU3BOJHBIE 3JEMEHTApHbIX (QYHKIUH, MNPU3HAKKM TOJ00US TPEYroJbHUKOB,
oTpeJieIeHHE TUIOMIAIN TIIOCKUX (PUTYp U 00BhEMA Tell.

buonocus: snekrpuyeckue SBIECHUS B JKUBOM MNpUPOJE, KojeOaTelnbHbIE
JIBW)KCHUS B )KMBOM IPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, NEUCTBUE
paauvaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00PA30BaHMsI KPUCTAINIMUECKON PEIETKH, CIIEKTPaIbHbIN aHAIU3.

l'eocpagusa: marHuTHBIE TIONIOCA 3€MJIM, 3aJI€KW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJICKA3aHUE 3EMIICTPSCCHUIA.

Texnonoeusa: JHHUM DIEKTPONEPEAAY, TEHEPATOP IEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAA I€4Yb, paaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAsS OIITHKA,
coJIHEUHas barapes.



INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS ITPOI'PAMMBLI 11O
®OU3BUKE HA YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUS
OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOITUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTH OOyYarouuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEIATEIBHOCTH B IMPOLIECCE PEealu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJILHOM AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPaAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) IaTPHMOTHYECKOTO0 BOCIIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakTaHCKOW UEHTUYHOCTH, NAaTPUOTU3MA;

LICHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOUYasl 3CTETUKY HAYYHOT'O TBOPYECTBA,
pUCYIIEro (pu3nYecKoi HayKe;

5) TpyA0BOT0 BOCIIATAHUSI:



UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IESTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPOOIIeM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEeHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME UEHHOCTHM HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IIpOILIECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENBCKYIO IEATEIbHOCTh
VHIUBUYAJIBHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS
ba3oBble jornyeckue AecTBUS:
CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENENATh e ACSITCIBHOCTH, 3aJaBaTh IapaMeTpbl M KPHUTEPUU UX
JOCTHOKCHHSI,
BBISIBIIATH  3aKOHOMEPHOCTH W MPOTHUBOPEUMS B  PacCMAaTPUBAEMBIX
bu3YeCcKuX SIBICHUSIX;
pa3pabarbiBaTh MJIAaH PEHICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMATePHUATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B I€SITEIIbHOCTh, OIICHUBAThH COOTBETCTBHUE PE3YJIHbTATOB
1EJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUMN JCSITEIBHOCTH;
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;
pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBare/bCKue 1eUCTBUA:
BJIAJCTh HAyYHOW TEPMUHOJOTHEH, KIFOUEBBIMH TOHITHUSIMU M METOJAMH
bu3nuecKoil HayKH;
BJIa/IETh HABBIKAMH Y4eOHO-MCCIIE0BATEIBCKONW U MPOSKTHOU ACSITENIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY



METOJIOB pelIeHHs 3a7aud (PU3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IMYHbIX
METO/I0B [T0O3HAHHS;

BJIAJETh BHUJAMH JEATEIBHOCTH II0 IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALNY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX MPOEKTOB B 00J1acTU (PU3UKH;

BBISIBIISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apPTyYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKACHUM, 3aJaBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh MOJYYCHHbIE B XOJE pEUICHHWs 3aJaud  Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YYEHUH (DU3UKU;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT,

YMETh MEPEHOCUTh 3HaHUA 10 (HU3MKE B NPAKTUYECKYI0 OOJACTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE UJIEH, IIPEUIAraTh OPUTrMHAIbHBIE TOAXObI U PEILICHHUS;

CTaBUTh NMPOOJIEMBI U 33a4H, IOIYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

Pabora ¢ undpopmaumeii:

BJIAJETh HABBIKAMHU MOJy4YE€HHUs] MHPOpManuu (U3HUECKOTO COAEpKaHUS U3
VCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIATh IIOMCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNI0 MHPOPMAIMU pPa3IMYHBIX BUIOB U (Popm
IIPE/ICTABIICHHUS];

OLICHMBATh JI0CTOBEPHOCTh HHPOPMALIUK;

UCIIOJIB30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PELICHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3alMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBaHNM SPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX M ITHYECKUX HOPM, HOPM HH(OpMAMOHHOU
0e30macHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPN AHUS B PA3IUYHbIX (opMarax cC
y4€TOM HazHayeHHsI THPOPMAIIUHU U LEJIEBOU ayAUTOPHUH, BHIOMpAsi ONTUMAIBHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alluu.

KoMMyHHMKAaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe NeHCTBHA:
OCYILIECTBIIAThH OOIIEHNUE HA YpOKaxX (PU3HKH U BO BHEYPOUHOU JIEATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;
Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;



MOHMMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYATbHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJJIEKTUBA;

NPUHAMATh 1M COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIWHUPOBATh ACHUCTBUA MO €€ JIOCTHXKEHUIO: COCTAaBJISITh IUIAH JEUCTBHUM,
pacrpenensiTh pojid C Y4ETOM MHEHHM YYaCTHUKOB, OOCYXAaTh pe3yJbTaThl
COBMECTHOM paboThI;

OILICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXkI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejJiaraTb HOBBIE IIPOEKTHI, OLEHHBAaTh HUJEU C TMO3UIUH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEJCHHE B Pa3JIMYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.
PeryasiTuBHbIe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATH MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUM;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAaH PEIICHUS PACUETHBIX W KAaYECTBEHHBIX
3aJ1a4, TUIaH BBIMOJIHEHUS MPAKTUYECKON Pa0bO0ThI ¢ YUETOM UMEIOIIMXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO DJPYAMIMH B 00JacTH
($hU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KyJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBLI B JIESITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IEISIM;

BIAJCTh HABBIKAMH  TIO3HABATENBHOM  pedIeKCMH  KakK  OCO3HAHMS
COBEpIIAEMbIX JICMCTBUM U MBICIUTEIBHBIX TMPOIECCOB, HMX pe3yJbTaTOB U
OCHOBAaHUI;

WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OLICHKU CUTYyaIlul, BEIOOpa BEPHOTO
pelieHus;

YMETh OILIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHIKEHHUIO;



NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPU aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

NpUHUMATh MOTHUBBI W apryMEHTBhl APYrMX TMpH aHalM3e pe3yibTaToB
NEesTEeIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKH.

B mporiecce 1ocTrKeHUs TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMMBI T10
dbuzuke IS YpOBHA cpeaHero oOmero oOpa3oBaHUA Yy  00YyYaroIIMXCs
COBEPILICHCTBYETCS AMOITMOHAJIbHBIN WUHTEJIEKT, peanosararonmii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTh HANPABICHUS PA3BUTHSA COOCTBEHHOW 3MOIMOHAIBLHOU C(ephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTH AaIanTUPOBAaTHCA K
AMOITMOHAIEHBIM U3MEHEHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCIiexy, ONTUMHU3M, WHMIIMATHBHOCTb, YMEHHE JEHUCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

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

COIIMAJIbHBIX HABBIKOB, BKITIOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATBI

K xonity o6yuenus B 11 kiacce nmpeiMeTHbIe pe3yiIbTaThl Ha 06a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3HKUM B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B INPAKTUYECKOU NEATEIBHOCTH JIFOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3MYeCcKoi KapTUHBI MUPA,

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3UUECKUX MOJIEICH:
TOYEYHBIN AJIEKTPUYECKUH 3apsif, JIyd CBETA, TOYECYHBIM UCTOYHUK CBETA, sIACpPHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH pElIeHUH (PU3NYECKUX
3az1ady;

pacro3HaBath (pu3nueckue sBJIeHUs (MPOIECCh) U OOBACHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOU (DM3HUKHU: DJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MATHUTHOE IEHUCTBUS TOKA, B3aMMOJICVCTBUE
MAarHiToOB, JJIEKTPOMAarHuTHas WHAYKUHWs, JACHUCTBHE MAarHUTHOrO TIOJISI Ha



IPOBOJAHUK C TOKOM U JBIKYIIUHCS 3apsi, 3JIEKTPOMAarHUTHBIE KOJEOaHUS U
BOJIHBI, TPSMOJIMHEIHOE pPACIPOCTPAaHEHHE CBETa, OTPAKEHHUE, IPEIOMIICHUE,
unTepdepenus, audpakuus W TONApU3AIMSA  CBETa, JHCIEPCHS  CBETa,
dbotoanekTpudeckuii 3phext (poToaddexT), CBETOBOE JaBICHNE, BOSHUKHOBECHUE
JUHENYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHas W HCKYCCTBEHHas
pPazioaKTUBHOCTD;

OINKCHIBaTh W3YYCHHBIE CBOICTBa BelIeCTBa (IEKTPUYECKHE, MAarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3IMYHBIX  Ccped) W
AJIIEKTPOMArHUTHBIE $IBJIICHUS (TIPOLECCHI), MCHOJB3Yysd (U3UYECKUE BEIMYMHBIL:
AIEKTPUUECKUI 3apsijl, CUJia TOKa, AJIEKTPUUECKOE HANpPsHKEHHUE, AJIEKTPHUUECKOe
COINPOTHUBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIDKYINAsA cuia, paboTa TOKa,
WHAYKIUS MarHUTHOTO mMOJs, cuia Awmmepa, cuna JlopeHna, WHAYKTHUBHOCTH
KaTyIIKH, DHEPIUsl 3JIEKTPUYECKOTO M MArHUTHOIO IMOJIEH, MEPHOJ W YacToTa
KoieOaHul B KoJeOaTeapHOM KOHTYpE, 3apsd]l U cuja ToKa B Ipolecce
TapMOHHYECKHX JJIEKTPOMATHUTHBIX KoJieOaHWid, (OKYCHOE pAacCTOSHHE U
ONTHUYECKasl Cuja JMH3BI, NMPU OMHCAHUU TMPABUIBHO TPAKTOBATH (PU3UUECKUIA
CMBICT HCIIONB3YyEeMbIX BEIUYMH, WX OOO3HAYCHUS ¥ EIUHUIIBI, YKa3bIBaTh
(opMyJIbl, CBSI3bIBAIOLINE JAHHYIO (DU3UUECKYIO BETMUUHY C JPYTUMH BEIUYUHAMY;

ONKCHIBaTh HW3YYCHHbIC KBAaHTOBBIC SBICHHUS U MPOLECCHI, HCIOIB3YS
dusznyecKkue BEIMYUHBL: CKOPOCTh 3JCKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPUO TIOTypaclaaa, SHEPTUs CBS3H
aTOMHBIX SIJIep, NpPH ONUCAaHUM MPABUIBHO TPAKTOBATh (PUIUUYECKUI CMBICH
UCIOJIb3YEMbIX BEJIMYMH, MX OOO3HAu€HUs M €AMHMILIBI, yKa3blBaThb (HOpMyIbl,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYI0 BEIUYMHY C JpPYTMMH BeJIMYHMHAMH,
BBIUUCIIATH 3HAUCHNE (PU3UUECKOMN BEIMYNHBI;

aHaAIM3UPOBaTh (PU3MUECKHE MPOLIECCHl W SBJICHHS, UCMONB3YS (U3MUECKUE
3aKOHbI M NMPUHIUINBL: 3aKOH OMa, 3aKOHBI MTOCJIE0BATEILHOTO U MapajlIeIbHOTO
COCOMHEHUSI IPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH BJIEKTPOMArHUTHOU
WHAYKIUH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTpaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa mia pororddexra,
3aKOH COXPAHEHHS DSHEPTUH, 3aKOH COXpPAaHEHUS HMITYJIbCa, 3aKOH COXpPaHCHHUs
AJIEKTPUYECKOTO 3apsiia, 3aKOH COXpaHEHMsI MacCOBOTO uuMcia, MocTynaTsl bopa,
3aKOH paJMOAaKTUBHOIO pacnaja, pu 3TOM pa3indarh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
IPUMEHUMOCTH;

OTpEAENATh HAIIPABJIEHNE BEKTOPA MHIYKIIMHU MAarHUTHOTO MOJIs MPOBOJHUKA
C TOKOM, CUJIbl AMIiepa u cuiibl JIopeHna;

CTPOUTh U OIHKCHIBaTh H300paKEHUE, CO3aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;



BBIMOJHATh HKCHEPUMEHTHI 1O HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
MPOIIECCOB C HCIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEpPEHUM: MpU 3TOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOJIUTH OIBIT U OPMYITUPOBATH
BBIBO/IHI,

OCYILECTBISATh MPSMBbIE U KOCBEHHBIE U3MEPEHUsI PU3NUYECKUX BEITUYHH, PU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIOJIb30BaTh HW3BECTHHIC
METO/JTbI OTICHKH TIOTPEITHOCTEH N3MEPECHHUIA;

UCCJICIOBATh 3aBUCUMOCTH (PU3MUYECKUX BEIMIMH C UCTIOIB30BaHNEM TPSIMBIX
U3MEPEHHI: TIPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATHh pPE3yJIbTAaThI
MOJTyYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BHUAE TaOIUIl U TpaduKoOB,
JIeNaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIETOBAHMS;

co0ro1aTh mpaBuia O€30MacHOro TpyJa MpHU MPOBEIECHUU UCCIIEIOBAaHUI B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U MPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JTaOOPaTOPHOTO
000py10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCHOJIB3YS (PU3UUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a7aun
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIIACHITh (PU3NUECKUE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJMMBbIC ISl €€ pelleHus, MPOBOAUTHh PACYETHl U OLIEHUBATH PEATBHOCTD
MOJTy4YE€HHOTO 3HaUeHUs (PU3MUECKON BEININHBI;

peraTh KaueCTBEHHbBIC 3a]a4l: BRICTPAUBATh JIOTHYECKU HEITPOTUBOPECUUBYIO
LENOYKY PAaCcCyKICHUH C OMOpOH Ha M3Y4YCHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCTIONb30BAaTh MTPH PEIICHNH YUeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUA U TPEICTABICHUS
y4eOHOH ¥ HAy4YHO-TIOMYJISpHOW WHGOPMAIMK, TOJIYYEHHOM W3 Ppa3InYHBIX
HMCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaEeMyI0 HH(OPMAITHIO;

OOBSCHATh TIPUHIUIIBI JCHCTBUS MAaIlMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX OE30MACHOTO MCTOJIH30BAaHUS B MOBCEIHEBHOM
KU3HU;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCTIONIb30BaTh TEOPETUUYECKUE 3HAHUS 1O (PU3KKE B TOBCETHEBHOM KU3HU IS
oOecrieueHuss OE30MAaCHOCTH TPpU OOpaleHuu ¢ TpuOOpaMu M TEXHUUYECKUMH
yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAKOLIEH Cpeae;



paboTaTh B TIpyHI€ C BBIIOJHEHUEM PA3JIUYHBIX COLMAJIBHBIX pOJEH,
IUTAHUPOBaTh PabOTy TPYNIbl, PALUOHAIBHO pACIPEAENATh OOS3aHHOCTH U
IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE pAaCCMaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbIie
Ne ni/m P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 19 1 3 bubnuorexa [JOK
' VHTYKIHS https://m.edsoo.ru/7f41c97c
Wroro mo paszneny 19
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHn4yecKkne U dJIEKTPOMArHUTHBIS bubnmnoreka [JOK
2.1 13 1
KoseOaHus https://m.edsoo.ru/7f41c97c
MexaHU4YeCKHe U DJIEKTPOMArHUTHBIE bubnnoreka [JOK
2.2 7 1
BOJIHBI https://m.edsoo0.ru/7f41c97c
bu6mmorexa [IOK
2.3 17 3
Onrika https://m.edsoo0.ru/7f41c97c
Wroro mo paszneny 37

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI cCHIEIIUATBLHON TEOPUHU 4 1 bubnuorexa [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHThl KBAaHTOBOM ONTHKHU 7 bubmorexa [JOK

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



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

4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny

19

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;Ifg;&?:;zgrouﬁfﬂcgk
Utoro no pazneny 7
Paznen 6. OBOBIIAIOUIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 12 Et?fgll//l;?:;;grou/lifﬂcgk
Hroro o pasaeny 12
PesepBHOE Bpemst 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99



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

IHOYPOYHOE IIVTAHUPOBAHUME

11 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
MarauTHsle B3aUMOAEHCTBHUS.
1 ITocTosiHHBIE MarHUTHI U UX 1 bubmuorexa [JOK
B3anmMo/iericTBHE. MarHuTHOE I10JIE. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHIYKIUU
WNuaykuust MarHUTHOTO TIOJIS.
MarsuTHO€ 1oJjie IPOBOHUKA C
2 TokoM. O1mbeIT DpcTena 1 bubmmorexa [IOK
- DRI P ' https://m.edsoo.ru/ff0c98fe
B3aunmMoeiicTBre TPOBOTHUKOB C
TOKOM.
JleficTBE MarHUTHOT'O MOJIS Ha
3 MPOBOIHUK ¢ ToOkOM. Cuna Ammepa 1 1 bubmmorexa [IOK
P ’ pa. https://m.edsoo.ru/ff0c9acO
Pamka ¢ TOKOM B MArHUTHOM I10JI€E.
DNEeKTPUYECKUI IBUTATENb.
4 DNeKTpoU3MepHUTEIbHbBIE TPHOOPHI. 1
DneKTpoMarHuT. JuHaMmuk.
5 Pemenne 3amau mo teme "MarautHoe 1
nosie. Cuna Amnepa"
6 Pemenue 3aga4 no teme "Cuia 1
Ammnepa"
7 JlericTBHE MarHUTHOTO IOJIs HA 1 bubnnorexka [JOK

JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY.

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

Cuna Jlopenna. Pabota cuibsl
Jlopenua

10

JIBr>keHuME 3apsiKEHHOM YacCTULIBI B
MarHuTHOM nosie. [{ukiiorpon. Macc-
cniektporpad.

Pemrenue 3agad mo treme "Cuia
Jlopenma"

MarauTHbIE CBOMCTBA BCIICCTBA.

11

12

13

DNeKTpOMarHuTHas MHIYKIHS.
[ToToK BEKTOpa MarHUTHOM
uaaykuuu. DJ1C uHAYKIIN.

[IpaBuno Jlenma. 3akon
NIEKTPOMAarHUTHOW MHIYKIIUH.
Buxpesoe anexrpuyeckoe nose. Toku
®dyko. KauecTBeHHBIE 3a1auu IO
TeMe "SIBIeHHE AIEKTPOMarHuTHOU
UHAYKIUN"

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

14

Pemrenue 3amay mo reme "3akoH
AJIEKTPOMArHUTHON UHIYKIUU"

15

16

17

OJ1C uHAYKIMY B ABUKYIAXCS
MMPOBOTHUKAX.

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. JJC
CaMOMHAYKIIUU. DHEPIUst
MarHUTHOTO TIOJISI KATYIITKH C TOKOM.
DJIEKTPOMArHuTHOE TOJIe

KaTymKa HHAYKTUBHOCTHU B LCIIAX
IIOCTOAHHOI'O TOKA.

bubnmnoreka [JOK
https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

18

[ToaroTroBka K KOHTPOJIBHOU paboTe.
O6o0maromuii ypok «MarautTHoe
noJie. DICKTPOMArHUTHAS HHTYKIIHS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

19

KonrponsHas pabora o teme
«MarHuTtHOE 1oJIe.
aﬂeKTpOMaFHI/ITHa}I UHIOAYKOUS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

20

21

CB00o/1HBIE MEXaHUYECKUE
KoseOaHus. 'apmoHnyeckue
KoJIeOaHus.

[IpeBparienue sHepruu Npu
FapMOHHYECKHUX KOJIeOaHUSX.

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06

22

Pemenue 3agau nmo reme
"l"apmoHnueckue koseOanus"

23

24

25

26

3aTyxaromue KojieOaHusl.
BoeinyxneHHble Kose0aHus.
Pe3onanc. ABTokosne0aHusl.

Pertenne 3agau "MexaHnuecKue
KoJieOanusa"

Konebarenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJeOaH!s B
ueaIbHOM KoJieOaTeTbHOM KOHTYpeE.
AHasnorus MexxJ1y MEXaHU4eCKUMHU U
3JIEKTPOMArHUTHBIMH KOJIEOaHUSMHU.
®opmyna Tomcona.

Pemenue 3ana4 no reme

"["apMOHHUECKHE IEKTPOMArHUTHBIE
KoJicOanusa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

27

IIpencrasnenue o 3aTyxaromux
kosebanusax. Pe3onaxc.
BbIHYX1€HHbIE 37IEKTPOMarHUTHbIE
KoseOaHus

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb86

28

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
IIEPEMEHHOI0 TOKAa. AMIUIUTYAHOE U
JEMCTBYIOIIEE 3HAYEHHUE CUIIBI TOKA U
HaIPSHKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbd34

29

30

31

32

33

34

Pe3onanc B nenmn INEPEMEHHOI'O TOKA.

I'eneparop nepeMeHHOro TOKA.
Tpancdopmarop. [IponsBoscTso,
nepeaya u norpedaeHue
JIEKTPUYECKON SJHEPTUN

DKOJIOTUYECKUE PUCKHU TIPH
MIPOU3BOJCTBE DJIEKTPOIHEPTUH.
KynpTypa ucnons3zoBanus
3JIEKTPO3HEPTUU B MOBCEIHEBHOM
KU3HU

O06o0011eHre MaTepyaia U perieHue
3a/1a4 o TeMe "DIIeKTPOMarHuTHbIE
KoJieOannsa"

BonHoBele siBieHnsa. Mexannueckue
BOJIHBI, YCJIOBUSI PACIIPOCTPAHEHUS.
ITepron. CkopocTh pacipoCTpaHeHus
u anuHa BoJHbL. [Tonepeunsie n
MIPOJIOJILHBIE BOJIHBI

3BYKOBbIE BOJIHBL. 3BYK. CKOpOCTb
3ByKa. ['/pomkocTh 3Byka. BeicoTa

bu6mmorexa [IOK
https://m.edsoo.ru/ffOccab4

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcccOc



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

ToHa. TeMOp 3ByKa. YIIbTpa3BYK.
HNudpassyk.

35

36

37

WnTepdepennys, qudpakuus u
MOJISIPU3ALIUS MEXaHHYECKUX BOJIH.
DNeKTpOMarHuTHOE MOJIE.
DNeKTpOMarHUTHBIE BOJIHBI, UX
CBOICTBA M CKOPOCTb.

[IIkana 3J€KTPOMarHUTHBIX BOJIH.
[TpuHIKIIBI PaTUOCBS3U U
TeneBuieHus. Pa3Butue cpeacTn
cBs13u. Paguonokanus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

38

[ToaroroBka Kk KOHTPOJIBHOM padoTe.

39

40

KontponbHas padota «Konebanus u
BOJTHBD

CxopocTb cBeTa. MeTonbl U3MEPEHHUS
CKOpOCTH CBETa.

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc6f8

41

3aKoH MPSIMOJIMHEMHOTO
pacnpocTpaHEHUs CBETA.
[IpsimonnHENHOE pacpoCTpaHEHHE
CBETa B OJJHOPOJHOU CpeJie.
ToueuHblil HICTOYHUK cBeTa. JIyd
ceera. Pemenue 3anay.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd350

42

OTtpakeHne cBeTa. 3aKOHBI
oTpaxkeHus cBeta. [loctpoenue
M300paKeHUH B IIIOCKOM 3epKalie

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcd4e0

43

3akoH npenomiieHus ceera. [lonHoe
BHYTPEHHEE OTPaXKECHUE.

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd7f6



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

IIpenenbHbIi yro MOIHOro
BHYTPEHHEIO OTPaKEHHUS

44

45

46

47

Permrennie 3agad mo reme "3aKOHBI
ontukn"

[IpoxosxaeHue ay4ya cBeTa CKBO3b
npusmy. Jlucnepcus cera.
[IpoxosxaeHue cBeTa CKBO3b
IJI0CKONapAJUIENbHYIO IIACTHHY.

JInn3pl. @OKyCHOE PaCCTOSHUE U
OITHYECKAas CHJIa JIMH3EI.
[TocTpoenue n3o0pakeHUs B TOHKOM
JIMH3E.

Pemenue 3amay Ha IIOCTPOCHHUEC
I/I306pa)KCHI/I$I B TOHKOH JIMH3E.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcddle

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd67a

48

49

®opmyJia TOHKOHN JTMH3BI.
VYBenu4ueHue JTuH3bI.

Permrenne 3agau mo treme "JInu3er"

50

I';ma3 kak onTUdeckas CUCTEMa.
bimsopykocTs. J[anbHO30pKOCTS.

51

52

53

BoHOBEIE cBOIICTBa CBETA.
Hucnepcus. [lomepedyHOCTh CBETOBBIX
BoJiH. [Tonsipusanus ceera.

Wutepdepenmus ceera. Y cioBus
MaKCHMYMOB U MUHUMYMOB B
MHTEPPEPEHITNOHHON KapTHHE.

Hudpaxius csera. Judpakunonnas
peméTka

bu6mmorexa [IOK
https://m.edsoo.ru/ffOced22



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0ced22

54

55

TexHudeckue ycTpoucTa u
MIPaKTUYECKOE IPUMEHEHUE
uHTephepeHuu, MppPaKIuu,
nosigpuzanuu. Onruyeckue npudopsl
U yCTPOMCTBA U YCIOBUS UX
0€30MacHOT0 MPUMEHEHUS

[ToaroroBka K KOHTPOJILHOM paboTe

o teme "['eomeTpuyeckas OnTUka.
Bonnosas ontuka"

56

57

58

59

60

61

KonTponbhas padora.

I'panuipl TPUMEHUMOCTH
KJIaCCM4ECKOM MexaHuku. IlocTymnarsl
CIELMAJIbHON TeOpUHn
OTHOCHUTEIILHOCTH

PensaTuBUCTCKUM 3aKOH CIIOXKEHUS
ckopocteid. OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMe1JICHUE
BPEMEHHU U COKpAIICHUE TITUHBI

DNEeMEHTHI peNsTUBUCTCKOMN
JUHAMUKHU. DHEPTHs U UMITYJIbC
pensTUBUCTCKOM yacTulbl. CBS3b
MacCChI C DHEPTUEH U UMITYJIbCOM.
DHeprusi NoKos

Pemenne 3agau mo Teme "OCHOBEI
CHenuaIbHON TeOpun
OTHOCUTEIBHOCTH"

®otonbl. opmyna [Mnanka. DHEeprus
U UMITYJIbC )OTOHA

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf862

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcfa42

bubmuorexa [JOK
https://m.edsoo.ru/ffOcfc68

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcf6f0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfel6



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

doroaddext. OTKphITHE U
uccaenaoanue Gporodrddexra. OnbITHI

bubmuorexa [JOK

62 A.T. CroneroBa. YpaBHeHue https://m.edsoo.ru/ffOcffc4
OHIITENHA.
Pemenue 3ana4 no teme "3aKoHbI
63 doroaddexra. YpaBHenue bubmumoreka [IOK
OiiHmTelHa 11 poTtodrddexra. https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» dporodddexra"
[Tpumenenne potorddekra.
TexHudeckue ycTpoucTBa u
64 [IPaKTUYECKOE IPUMEHEHUE:!
(dhoTo3eMeHT, (OTOIATUHK,
CoNHe4Has OaTapesi, CBETOUOT
65 Hasnenue ceera. Onwitsl [1. H. bubnunoreka [JOK
JleOenena. https://m.edsoo.ru/ff0d04a6
XHUMHUUYECKOE IEHCTBUE CBETA.
66 Pemenue 3anay mo Teme « 3J€MEHTHI bubmiorexa LIOK
. https://m.edso0.ru/ff0d0302
KBaHTOBOH ONITHUKI»
O06o00uieHne MaTepuaia o Teme
67 "DJ1eMEeHTBI KBAHTOBOU OINTHKH.
®oton"
Monens atoma TomcoHa. OnBITE
68 Pesepdopna no paccestHuIO 0-4aCTHIL. Bubmiorexa LIOK
https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
69 KBanroBsie noctynars! bopa. bubnuorexa [IOK
Mogens aroMa Boopoaa no bopy. https://m.edsoo.ru/ff0d0afa
70 Bunel ciektpoB. U3nydenne u bubnuorexa [IOK

norjomieHrue GOTOHOB MPH MEPEXOe

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

aToMa C OJHOI0 YPOBHS DHEPIUHU Ha
JPYroii.

71

BoustHOBBIE cBOMCTBA YacTUll. BOJHBI
ne bporna. KopnyckynsipHo-
BOJIHOBOM Jyayin3M. ClIOHTaHHOE U
BBIHYKJICHHOE U3JIy4CHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

72

73

Permrenne 3agaud mo teme "duznka
aroma"

CtpoeHue aTOMHOTO sifipa. SlnepHbie
CHUIBI.

74

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopaa mo onpexnenenuto
COCTaBa PaIMOAKTUBHOTO U3ITY4CHHS.
3aKoH paJroaKTHBHOTO pacraja.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

75

HckyccTBeHHAs palMOaKTUBHOCTD.
SnepHble U TEPMOSAIEPHBIE PEAKIIVH.
CgoiicTBa anbda-, 6era-, raMma-
U3ITy4eHUsI.

76

77

78

Pemenue 3amau o reme "Snepuas
¢uzuka"

SnepHas oHepreTuka. fnepHslit
peakTop. buonornueckoe nencreue
PaarOaKTUBHBIX U3JTyYEHHU.
[TpoGnemMsbl, MepCreKTHBEI,
9KOJIOTUYECKHE ACTIEKTHI 1€pHOMN
SHEPTreTUKHU

[ToaroroBka K KOHTPOIBHOU paboTe
o TeMe "DJIeMEeHTLI KBAHTOBOK

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1162

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

ontuku. ®u3uka aroma. usuka
aTOMHOTO siapa."

79

80

81

82

KonrponsHas pabora.

DTarbl pa3BUTHSI ACTPOHOMHH.
[IpukiagHoe 1 MEPOBO33PEHUECKOE
3Ha4YECHHE aCTPOHOMHH. Buy
3B&3mHOrO Heba. Co3Be3aus, ApKue
3BE3/Ibl, INIAHETHI, UX BUAUMOC
nBrokenne. CoHeyHas cucreMa

[TpuMeHUMOCTh 3aKOHOB (PU3UKHU JUIS
0OBSCHEHUS! KOCMHYECKUX O0OBEKTOB.
CoBpeMeHHbIE ONTUYECKHE
TEJIECKOIIBI, PaIUOTENIECKOIIBI,
BHeaTMocC(epHasi aCTPOHOMHS.

Bun 38é3aH0ro Heba. Co3Be3aus.

83

Comnueunas cuctema. ComHIze.
CosHeuHast akTUBHOCTE. VICTOUYHUK
sHeprun CoJiHLA U 3BE3]

84

3BE3bI, UX OCHOBHBIE
XapaKTePUCTHKU. 3BE3/IbI TITABHOU
MOCJIeI0BaTeIbHOCTH. BHYTpeHHEE
cTpoeHue 3BE31. COBpeMEHHbIE
MIPEJICTABICHUSI O TIPOUCXOXKICHUH U
sBoJiroruu CollHIIa U 3BE3 ]

85

Muneunsiii [1yTe — Hama ['anakTuka.
[Tonoxxenue u amxenne CoyHua B
lNamaktuke. ['anmaktukn. Y€pHbie
JBIPBI B SAPAX TaJIAKTUK




Bcenennas. Pa3zberanue ranakTuk.
Teopust bosbiioro B3pbiBa.

86
PenukroBoe uzinydeHue.
MeraranakTuka

87 Hrorosas pabora B popmare EI'D.

88 [ToBTOopenue "Kunematuka.
Junamuka" O6001ma0mui ypok.
[ToBropenue "CraTuku.

89 IMuapocraTuku". O600marOIUH
YPOK.

90 [ToBTOpeHue "3akoHbl coxpaHeHus"
O06o06maromui ypox.
[ToBTOopenue "Pemenue

91 KauyeCTBEHHBIX 3a1a4 MEXaHUKU"
O6o0mmaromuii ypox.

92 IToBTOpenue "Pemenne pacuéTHbIX
3aJa4 MeXaHuKH"

93 [ToBTOpenue "MonexynspHoit
¢buzuxu"

94 [ToBropenue "TepmoarnHaMUKH"

95 IToBTOpenue "BnaxHocTs Bo3ayxa"
[ToBTrOopenue "Pemenne

9 KauecCTBEHHBIX 3ajay Mo
MOJICKYJISIPHOH (hPU3UKE U
TepMOAMHaAMHKe"
IToBTOpeHnue "Pemenne pacuéTHbIX

97 3a71a4 110 MOJICKYJISIpHOU (DU3HKE U

TepMOJIMHAMUKE".




[ToBTOpEHME "DNEKTpOCTATHKA.
IlocTossHHEIN TOK", «MarauTHOE

98 1
rmoJsiey, «INeKTPOMarHUTHAs
WHITYKITAS
. bubnmoreka [JOK
99 .
Obobmatommii ypok 1 https://m.edsoo.ru/ff0d1784
OBHIEE KOJIMYECTBO YACOB I10 99

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA
Marepuainsl, npenoctasieHHsle OL «Cupuyc»

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA
Marepuainsl, npenoctasieHnsie OL «Cupuyc»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
Oo6pazoBatenbHas miardgopma OL| «Cupuyc»



