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IHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHETO OOIIEro
oOpa3oBaHus pazpaboTaHa Ha OCHOBE IMOJOKEHUU M TPEOOBAHMI K pe3ysibTaTam
OCBOCHHMSI OCHOBHOH 00pa3oBaTeNbHON Mporpammsl, npeactaBieHHbix B GT'OC
COQO, a Takxke c¢ yu€roMm ¢enepanbHOl pabouyeil MporpamMMbl BOCIHTAHHS H
KOHLIEMILIMKA TMpenojiaBanusl y4eOHoro npeamera «Pusnka» B 00pa3oBaTENbHBIX
OpraHu3ausix Poccuiickon denepanuu, peATU3YIOLINX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaAmpaBiIeHO Ha (HOPMHUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTHHBI Mupa oOywarommxcs 10-11 xmaccoB mpu
oOydeHnn ux ¢u3nkKe Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-/IEITEIbHOCTHOTO
noaxoxna. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METaNpeIMETHBIM pe3yJibTaTaM
oOyueHusi, a TaKK€ YUYHUTHIBAET HEOOXOIUMOCTb pealu3alii MEXKIPEIMETHBIX
CBs3€ll (PU3UKM C EeCTEeCTBEHHO-HAYYHBIMU Y4YeOHBIMH TpeaMmeTamu. B Hei
OTIPEJIEISIIOTCS OCHOBHBIE LIETU M3y4YeHHUs (U3MKU HAa YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3YyJIbTaThl OCBOCHUSI Kypca (PU3UKH: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma mo Gpu3MKe BKIIOYALT:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI M0 F0JIaM 00yUYEHUS;

e conepkaHue yueOHoro npeamMera « Pusnka» mo rogam o0ydeHusl.

®du3rka Kak Hayka O HambOojee OOMMX 3aKOHAX NPUPOJbI, BBICTyMNas B
KayecTBe y4eOHOTO MpeMeTa B IIKOJIe, BHOCUT CYIIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. [lIkonbHbI Kypc PU3UKK — CUCTEMOOOPA3yIOIIHiA
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBKY (PU3UUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOICCCOB U SBICHHWM, H3y4aeMbIX XUMHCH, OHOJIOTHCH,
¢busnyeckoir reorpadueld W acTpoHomuei. lcmonp3oBaHWE U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpelesieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEpPreTUKd, TPAHCIOPTa, OCBOCHUS
KOCMOCAQ, TOJIYYEHHUsS] HOBBIX MATEpHUANIOB C 3aJaHHBIMU CBOMCTBAMHU WU JPYTHUX.
N3yuenne QPu3MKM BHOCUT OCHOBHOW BKJIAJ B (OpMUPOBAHHE €CTECTBEHHO-
HAay4YHOW KapTUHBI Mupa oOydaromuxcs, B (OpMHUpOBaHUE YMEHUN TPUMEHSTH
Hay4YHBIM METO/1 MO3HAHUS MPU BBIMOJHEHUH MU YU€OHBIX UCCIEIOBaHUN.

B ocHoBy kypca ¢u3MKM AJiS YpOBHS CpefHero oOmiero oOpa3oBaHUs
NOJIOKEH PAI MAEH, KOTOPbIE MOYKHO paccMarpuBaTh KaK MPUHLHIBI €ro
MOCTPOEHUSL.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTHUECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHual U3 BCeX pas3zesioB (hU3MKHU, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOMN (DU3HUKHU.

Hoes cenepanusayuu. B CcOOTBETCTBUM € HEW Marepuan Kypca (U3UKA
o0beMHEH BOKPYr (Qu3nueckux Teopud. Begymmm B Kypce sBIseTcCs
(dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
noJie.

Hoes eymanumapuszayuu. EE peanusanuss mnpeanonaraeT HMCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAIa (DU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
¢bu3uKku ¢ pa3BuTHEM OOIECTBAa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHUYECKHUMH MTPOOTIEMaMH.

Hoess npuknaonoii  nanpaenennocmu. Kypc ¢Gu3uku —mpeanoiaraet
3HAKOMCTBO C HIUPOKUM KPYTOM TEXHUYECKHUX U TEXHOJOTHYECKUX TPHUIIOKCHHM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuszayuu peanusyercss MOCPEACTBOM BBEIACHHUS DJIEMEHTOB
COJIEpKaHUsl, TMOCBSMIEHHBIX DJKOJOTHYECKUM MpoOeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTUEM TEXHHKUA M TEXHOJOTHUW, a TaKKe OOCYKICHUS
po0JieM paloOHATBHOTO MPUPOIONOJIB30BAHUS U DKOJIOTHYECKOM 0€30MacHOCTH.

CrepxHEBBIMHU JJIEMEHTAaMHU Kypca (PH3UKM Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBaHus SABIAIOTCS (PU3MUECKUE TEOpHH ((POPMHUpPOBAHUE MPEICTABICHUN O
CTPYKTYypE MOCTPOCHHS (PU3NUYECKON TEOPUH, POIH (PYHIaMEHTAIBHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O TMPUPOJE, TpaHUIAX
MPUMEHUMOCTH TCOPUH, I ONUCAHWUS €CTECTBCHHO-HAYyYHBIX SBICHUH U
MIPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOAX0A B Kypce (PU3MKU peamu3yercs Mpex]ie
BCEro 3a CU€T OpPraHU3allMy SKCIEPUMEHTAIBHOU NEATEbHOCTH O00YYaroluXCsl.
Jlns  6a3oBOro ypoBHS Kypca (PU3MKH — OTO HCIOJIb30BaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M JabOpaTOpHBIX pabdoT,
KOTOpBIE B IporpamMme mno (pusnke oObeIMHEHBI B OOMIMN CIIMCOK YYCHHUYECKHUX
NpakTUYeCKUX padoT. BeijeneHrne B yka3aHHOM IE€pedHE JIabOpaTOpHBIX padoT,
OPOBOAMMBIX [ KOHTPOJsSI M OIIGHKH, OCYIIECTBISETCS  yYaCTHHUKAMHU
00pa3oBaTEIBLHOIO TMpoIecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHameHuss kaOmHera Qusuku. Ilpm »dToM obecrnieumBaeTcs OBJIAJICHHUE
OOyYarOIIMMUCS YMEHUSIMU TPOBOJIUTh KOCBEHHBIE W3MEPEHHUs, HCCIECIOBAHMUS
3aBHCHUMOCTEH (PU3NYECKUX BEIUYMH U TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEIOKEHHBIX TUTIOTE3.

bonpmoe BHUMaHWE yAENsSETCA pPENICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM AJjig pacd€THBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJaHHON (PU3MYECKON MOIETBIO, TO3BOJISAIONINE TPUMEHATh U3YYeHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszjiesia Kypca, TaK W WHTETPUPYs 3HAHHS U3
pasHbIX pasnesnoB. [ KayecTBEHHBIX 3a/iay MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
0OBsSICHEHHE TPOTEKaHUS (U3MUECKHX SBJICHUH M IPOIECCOB B OKPYKAIOIICH
KU3HU, Tpelyrolue BbIOOpa (U3NYECKOW MOJENu s CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OO€CIEeUeHUI0 Y4eOHOTOo Ipoliecca 0a30BbIi ypOBEHb Kypca
(U3UKHN HA YPOBHE CPEAHETO OOIIET0 00pa30BaHUs JOJIKEH U3y4aThCsl B YCIOBUSIX
MpeMETHOr0 KaOuHeTa (U3WKK WM B YCIOBHUSX WHTETPUPOBAHHOTO KaOWHETa
PEeIMETOB €CTECTBEHHO-HAY4YHOro IMKJIa. B xabuHeTe (U3MKHU JTOJDKHO OBITH
HeoOxoauMoe Js1abopaTopHoe 0OOpyJOBaHUE Il BBIMOJHEHHUS YKa3aHHBIX B
mporpaMme 1o (U3NKe YUCHUYECKHX MPAKTUYECKUX PaboOT W JEMOHCTPAIIMOHHOE
obopymoBaHHE.

JlemoHcTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHM C
MPUHITUIIOM MUHUMAJIBHOM JOCTaTOYHOCTH W OOCCIEYMBAET IOCTAHOBKY
MEPEUNCICHHBIX B MporpaMMe T0 (U3WKE KIIOYEBBIX JIEMOHCTpAIui IS
UCCJICIOBAHMUSI  W3Y4YaeMbIX  SBJICHUW M  TPOILIECCOB, OMIHUPUYECKUX H
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTtopHoe 00OpyJIOBaHME Il YYEHHUECKUX TMPAKTUYECKUX padoT
dbopmupyeTCcs B BUAE TEMAaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuéTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydYalImmxcsa. TemMaTH4ecKne KOMIUICKTHI
71a60paTOPHOTO O00OPYAOBAHMS JOJKHBI OBITH TMOCTPOECHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(PPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPHUI.

OCHOBHBIMHU TIEJIIMH U3y4eHUS PU3KUKHU B 00IIEM 00pa30BaHUU SBIISTFOTCS:

e (QopmMupoBaHue HHTEpeca M CTpEeMJICHHUS OOYy4YalOIIMXCA K HAyYHOMY
W3YYCHUIO TPUPOJBI, PAa3BUTHE HMX HHTCIUICKTYyaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (DOPMUPOBAHHE
MCCJIeI0BATENHCKOTO OTHOIICHUSI K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHHME HAyYHOTO MHPOBO33PECHHS KaK pe3yibTaTa HW3YYCHHUS
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHUU OOBSCHATH SBICHUS C HCIOJIb30BAHHEM
(bu3MYeCcKUX 3HAaHUHM U HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHue mpeaCTaBICHUNA O poNH (PUMKH JJIs PA3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHre 3TUX 1eneld 00ecreurnBaeTcsl pelieHueM CIIeIyIoNmuX 3a1a4 B

npolecce u3yyeHust Kypca GU3MKU Ha YPOBHE CPEIHEro 00I11ero 00pa3oBaHus:



e TmpuoOpeTeHWe  CUCTEMBl  3HaHUH 00  o0mmx  (u3UYecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUSIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO (PU3UKY, DBJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AJIIEMEHTBI aCTPO(PHU3UKH;

e (QopMupoBaHue yMEHUN TPUMEHATH TEOPETUUYECKUE 3HAHWUS IS
oObsicHeHUs (PU3MYECKUX SBJICHUHM B TMPUPOAEC W IS TNPUHATHUSA
MPAKTUYECKUX PEIIEHUHN B TOBCEAHEBHOM KU3HU;

e OCBOEHME CHOCOOOB pEIIEHUs pPa3IUYHbIX 337a4 C SBHO 3aJaHHOMN
bu3nYecKoil MOJENbI0, 3a/ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIHHOE
co3faHue (pU3NIECcKor MOJEIH, aIeKBATHON yCIIOBUSAM 3a/1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB U TPHUHIMUIOB JIEUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHMYECKHUX MPOLIECCOB, UX BIUSIHUS HA OKPYKAOUTYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHHOTO IJIAHUPOBAHHS U TPOBEICHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAIM3a W WHTEpIpeTaluu HH(pOpMaIuH,
OIPEJENICHHS] JOCTOBEPHOCTHU MOJIyYEHHOTO PE3yJIbTaTa;

e CO3/IaHUE YCIIOBHM JUISl PA3BUTHSI YMEHUU MPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPYECKOU JIEATETLHOCTH.

Ha usyuenne ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEZIENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMmme 1O (QU3MKE TMepeyeHb Ja0OpaTOPHBIX WU
MPAKTUYECKUX PAOOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTEIh JEJIaeT BBHIOOP
MPOBEJEHUS J1a0OpaTOPHBIX pabOT U OMNBITOB C YYETOM HWHIUBUAYAIbHBIX
0COOEHHOCTEH 00yUarOIUXCSl.



COILEPKXAHUE OBYUYEHUA
11 KVIACC

Pasznea 4. DinekrpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKUUS

IToctostHHbIE ~ MarHUTHL.  B3auMOJENCTBHE  IIOCTOSHHBIX ~ MarHUTOB.
MarnutHoe mnone. Bexkrop marHuTHONM wWHAYKUWW. [IpuHOMO cyneprno3uiuu
MAarHATHBIX MOJed. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NUHUNA MarHUTHON
WHAYKLIHAH TOJISI TOCTOSSHHBIX MAarHUTOB.

MarautHoe T1I07€ TPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUUAH
MAarHMTHOTO MOJIA JIMHHOTO MPSIMOTO IMPOBOJHUKA U 3aMKHYTOI'O KOJBLEBOTO
MPOBOJIHHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaeicTBue npoBOIHUKOB €
TOKOM.

Cunia Amnepa, €€ MOAyJb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib ¥ HallpaBJICHHE. J[BUKEHUE 3apsKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHne NEKTpOMArHUTHOM HMHAYKOMHU. [lOTOK BEkTOpa MarHUTHOM
MHIYKOUU. OJIEKTPOJBIKYINAA CHIA WHAYKUHWHU. 3aKOH 3JIEKTPOMArHUTHOMN
unaykunn dapanes.

BuxpeBoe snexkTpuueckoe IMoje. IJIEKTPOABMXKYIIAs CWUJIa WHIYKIUA B
MIPOBOJTHHUKE, IBUAKYIIEMCS TTOCTYIIATENBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh. SIBIEHHE CaMOMHIAYKUHMH. OJEKTPOABIWKYLIAs CHJIA
CaMOMHIYKIINH.

DHeprus MarHUTHOTO TOJISI KATYIIKA C TOKOM.

DIEKTPOMArHUTHOE MOJIE.

TexHu4yeckne yCTpOHMCTBA M TPAKTUYECKOE IPUMEHEHUE: IIOCTOSHHbBIC
MArHUThI, BJEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHIL], UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TIOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3aumopericTBre 1ByX NpOBOJHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiieHME AIEKTPOMArHUTHON MHIYKIIUU.

[IpaBuno Jlenua.



3aBUCUMOCTb 3JIEKTPOJIBIXKYILEW CHIIBI UHAYKIUHA OT CKOPOCTH HU3MEHEHUS
MarHUTHOIO MOTOKA.

SIBneHue caMOMH Ty KILIHH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbonul

N3ydeHne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

HccnenoBanue neicTBUSI NIOCTOSHHOTO MarHWTa Ha paMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOM WHTyKIIUH.

Pa3pnen 5. KosieOanusi 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpoOMazZHUNHbIE KOJ1€0aAHUA

Konebarenbnas  cucrema. CBOOOJIHBIE  MEXaHUYECKHE  KOJEOaHMS.
["apmonnueckue konebanus. Ilepuoxa, wacrora, ammiutyna u (asa kojeOGaHU.
[IpyxuHHBIN MassTHUK. MareMaTM4eCKUl MasiTHUK. Y PAaBHEHHUE TapMOHHUYECKHUX
kosieOanuii. [IpeBpalienre sHeprun Npy rapMOHUYECKUX KOJIeOaHUsIX.

Konebarenbubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJeOaHUs B
UJCaTbHOM KOJIEOATEIbHOM KOHType. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U
AIEKTPOMAarHUTHEIMU KoJeOanusimu. dopmyna Tomcona. 3akoH coxpaHEHHS
HHEPTUU B UJCATBHOM KOJIOATEIHbHOM KOHTYDE.

[IpencraBienne o 3aTyxaromux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
kojeOanus. Pezonanc. BeHyKIeHHBIC SJIEKTPOMArHUTHBIC KOJICOaHMSI.

Ilepemennpiii TOK. CUHYyCOMJQIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
NEPEMEHHOIO0 TOKAa. AMIUIMTYJTHOE€ M JEWUCTBYIOLIEEC 3HAYEHHE CHJIBI TOKAa H
HaIpsHKEHUS.

Tpanchopmarop. I[Iponu3BoACTBO, Mepeaadya U MOTPEOICHUE AINEKTPUUECKOM
SHEPIruM. JKOJIOTMYECKHE PUCKHU IMPU MPOU3BOJICTBE 3IeKTpo3Hepruu. Kynbrypa
UCITOJIb30BAHUS ANEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHHE: DJIEKTPUYECKUU
3BOHOK, T€HEPATOP MIEPEMEHHOTI0 TOKA, JIMHUM AJIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KojaeOATeNbHON CUCTEMBI (MPYKUHHBIA WIIH
MaTeMaTUYECKUI MasSTHUK).

Habmroienue 3aTyxaroniux KoneOaHuil.

HccnenoBanre CBOMCTB BRIHYXACHHBIX KOJIEOAHUIA.

Ha6mronenue pe3onanca.

CB0OOHBIE AIIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuuinorpaMmbl (3aBUCUMOCTH CUJIBI TOKA U HAMPSXKEHUSI OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc nmnpu mMocnenoBaTENIbHOM COECIMHEHUM PE3UCTOpA, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUYN JIEKTPONEPEAAYH.



Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanue 3aBUCUMOCTH MepUoa MajbiX KOJeOaHUI Ipy3a HA HUTH OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HccnmenoBanne NEpPEMEHHOIO TOKA B LENM M3 MOCIEIO0BATEIBHO
COEIMHEHHBIX KOHJICHCATOPA, KAaTYIIKHA U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmpoOMazZHUMHbLE 80IHbL

MexaHnueckue BOJHBI, ycinoBUs pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss M JUIMHA BOJHBL. [lomepedHple W MPOAOJBHBIE BOJIHBL.
WNuTtepdepenius u qudpaxiiys MEXaHUIeCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ pomkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEKTPOMATrHUTHBIE BOJHBL. Y CIOBHUS M3IYyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexkrpomarautHon BosnHe. CBOMCTBA
AIIEKTPOMATrHUTHBIX BOJIH: OTPa)XE€HUE, MPEIOMIICHUE, MOspu3alus, Tudpaxius,
uHTepdepenirs. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIxana »7€KTPOMarHUTHBIX BOJH. [[puMeHEHHE 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHUIMTBI paguOCBs3U U TeNeBUACHUS. Panuonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEBI.

TexHudyeckne yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasg IMArHOCTMKA B TEXHUKE W MEIMIMHE, pajap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-nieup.

Jlemoncmpayuu

OO0pa3zoBaHue U pacrpoCTpPaHEHUE MTONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromeecs T€10 Kak HCTOYHHK 3BYKa.

HabGmronenune orpakeHus: ¥ MPEeTOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenue unrepdepenunn u qudppakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KOJIeOaHUM.

UccnenoBanne  CBOMCTB  3JIEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHUE,
MpesioMJIeHUE, Moaspu3auus, Audpakuus, nHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. lIpsMmoiMHENHOE pacnpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyd cBera. ToueuHbli HICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHBI oTpaxxeHusi cBeta. [locTpoenue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIIEHHUS CBeTa. AOCONIOTHBIN MOKA3aTENb
npenomiieHus. IlomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblii yrojl MOJHOTO
BHYTPEHHETO OTPAKECHHUS.



Hucnepcust cBeta. ClnoxHBbIN cocTaB 6enoro cera. L[Ber.

CoOuparonie M pacceuBarolue JUH3bL. ToHKas JuH3a. DOKyCHOE
paccTosiHME M ONTHYecKas cuja TOHKOM auH3bl. llocTpoeHue m3zoOpakeHuil B
coOuparolux U paccenBarolux JuH3ax. Gopmysa TOHKOW JHH3bI. YBEIUYEHUE,
TaBaeMoOe€ JIMH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. HWurepdepenuuss cBera. KorepeHTHblE HCTOYHHKH.
VYcnoBus HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HMHTEpP(EpEHLHOHHOM
KapTHHE OT JIBYX CHH(}a3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpakuus csera. JudpakiumoHHas pemérka. YciaoBHe HaOI0ASHUS
IJIaBHBIX ~MAaKCUMyMOB TIpM  MaJ€HUM MOHOXPOMAaTUYECKOrO0 CBETa Ha
IU(GPaKIUOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuyeckne yCTpoWCTBA M NPAKTHUUYECKOE MPUMEHEHUE: OYKH, JyIa,
¢doToanmapaT, NPOEKIIMOHHBIMA amnmapar, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, OJISIPOU.

Jlemoncmpayuu

[IpssMONMHEHOE pacCHpOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHoe BHyTpeHHEE OoTpakeHre. Mojellb CBETOBOA.

UccnenoBanne CBONCTB H300paKEHUH B TUH3aX.

Mopenu MUKpOCKOIIa, TeJIECKOna.

Hao0mronenne natepdepeHnn crera.

Habnronenune nudpakiuu ceera.

Habmronenue nucnepcuu cBeTa.

[TonydeHnne ciekTpa ¢ MOMOLIBIO MPU3MBL.

[Tonyyenue cextpa ¢ mOMONIbI0 AUGPAKIUOHHON PEIIETKH.

HabGnronenue nonasipu3alnnu CBETa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne nokazaress NpeaoMIIeHUs CTEKJIA.

UccnenoBanue CBONCTB M300paKEHUHN B JIMH3AX.

HaOnronenue aucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAJIBbHON TEOPHUH OTHOCUTEIHLHOCTH
['panuubl  NPUMEHUMOCTH  KJJacCHYECKOW  MmexaHuku.  [locrymnarsl
CIICLIMAJIBHOW TEOPHUH OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHNE BPEMEHU U COKpalIECHUE
JUTUHBL.
DHeprus U UMIYJIbC PENITUBUCTCKON YaCTUIIBI.



CBs13b Macchl C SHEPrUed U UMITYJILCOM PEISTUBUCTCKOM YaCTHUIIBl. DHEPrus
IIOKOSI.

Pazgea 7. KBanToBasi pusuka
Tema 1. Inemenmol K6AHMOGOI ONMUKU
®otonsl. opmyna [lnanka cBsizu sHeprun GOTOHA C €ro YaCTOTOW. DHEprus
Y UMITYJIbC (POTOHA.
Otkpeitre u uccnenoBanue Gorodrdpdexra. Onwitel A. I'. CToseroBa. 3aKOHBI

dotorpdexra. YpaBuenue DuHmTeitHa st poTodpdekra. «KpacHas rpanuniay
dhoroaddexra.

JlaBnenue ceeta. OnwiTel I1. H. JIeGenena.

XUMHUYECKOE EUCTBUE CBETA.

TexHuueckne yCTpoWCTBA W MPaKTUYECKOE MPUMEHEHHe: (POTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapest, CBETOUO/I.

Jlemoncmpayuu

®oTo3h(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

UccnenoBanue 3akoHOB BHelTHEro poTodddekra.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -4acTHIL.
IInanerapuas mopens aroma. Iloctynatel bopa. W3nydeHue u MOrJIomIeHUE
(OTOHOB MpU MEpPEexXo/ie aToMa C OJHOIO YPOBHS SHEpPrUM Ha Apyrou. Bumswl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/IA.

BomnnoBsie cBoiicTBa yactun. Boaubl ne bponsa. KopmyckyJisipHO-BOJIHOBOM
Tyaau3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHu4yeckne yCTpOMCTBA M IIPAKTUYECKOE NIPUMEHEHME: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOI), JTa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JJIMHBI BOJIHBI JIa3epa.

HabGmronenue nuHeyaThIX CIIEKTPOB U3ITYUCHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

Hab6nronenune muHeiyaToro cCnexTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, TOKA3bIBAIOIINE CIOKHOCTh CTpOeHHs sapa. OTKpbiTHE
pamuoakTuBHOCTH.  OmbiTel  Pesepdopna 1o ompegeneHuro  cocTaBa



pannoakTuBHOro wu3inydeHus. CBoiicTBa anbga-, OeTa-, ramma-U3JIy4eHUs.
BinsiHME pagOaKTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHass monens siapa ['eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tomnsl.

Anbda-pacnan. DNEKTPOHHBIM U TO3UTPOHHBIM OeTa-pacman. [amma-
U3JIy4YEHHE. 3aKOH paJMOaKTUBHOIO pacnaja.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. [ledekT maccsl sapa.

Snepneie peakunu. [lenenue u cuHTE3 AI€EP.

Anepnsiii peaktop. TepmosimepHbiii cuHTe3. I[IpoOiieMbl M NEPCHEKTHBBI
AJIEPHOM SHEPTETUKU. JKOJOTUYECKHUE ACIIEKTHI AIEPHOU SHEPTETHKHU.

DneMeHTapHble YacTULbl. OTKPBITHE MIO3UTPOHA.

MeTobl HAOJIIOICHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTaIbHbIE B3aUMOJIEHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHHueckue ycTpoicTBa M MPAKTHUYECKOE NIPUMEHEHHUE: T03UMETP, Kamepa
Busnbcona, siaepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TurK MOHU3HUPYIOLIUX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanuie TpeKoB YacTull (M0 TOTOBBIM (GoTorpadusim).

Pa3znesn 8. JDiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Otanbl pa3BUTHS acCTpOHOMUU. [IpUKIIaHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMHH.

Bun 3Bé3gHoro Heba. Co3Be3nus, sipkue 3BE3MbI, IIAHETHI, UX BUIUMOE
IBUKECHHE.

Conneynas cucrema.

Comnne. ConHeuHass akTUBHOCThb. Mctounuk sHeprum CoyHIA@ M 3BE3I.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJIbHBIM Kiacc —
CBETHUMOCTBY». 3BE3Mbl TJIaBHOM MOCIEI0BATEIbHOCTUA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJISI 3BE3N TJIABHOW TMOCIIEIOBATEIIBHOCTH. BHYTpEeHHEE CTpOEHHE
3BE37. COBpEMEHHBIEC MPEJCTABICHUS O MPOUCXO0XKACHUU U 3BoMtonu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii Ilyts — nama I'anaktuka. Ilonoxxenue u nBuxkenue CoJiHIa B
lNanaktrke. Tunsl ramaktuk. PagroranakTuky U kBazapbl. YHEpHBIE OBIPBI B sApax
rajgakTHUK.

Bcenennas. Pacimupenne Beenennoii. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonbsmoro B3peiBa. PenukToBOE H3MydYeHNUE.

MacmrabHas ctpyktypa Beenennoit. MertaranakTuka.

Hepeménnple mpobsieMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus



Habmonenust HeBOOPYKEHHBIM TJIa30M C HCHOJIb30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUH I ONpeIeTICHUs! TOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/Iuss CeBEpHOTro MOMYIIAPHS U SIPKUE 3BE3IBI.

Habnronenus B Teneckon JlyHsl, mianet, Mneunoro Ilytu.

O06o0maroiiee NOBTOPEHUE

Ponb Qu3uku ©u acTpOHOMHMM B OSKOHOMUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOU cepax nesTeIbHOCTH YellOoBeKa, POjb U MECTO (PU3MKH
Y aCTPOHOMHH B COBPEMEHHOUN HAyYHON KapTHHE MHpPA, POJIb (PU3NYECKON TEOPHUH
B (GOpPMHpPOBAHUM TPEICTABICHUNA O (UUYECKON KapTUHE MHUpPA, MECTO
(bu3nYecKoil KapTUHBI MHpa B OOIIEM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTABICHUMN O IPUPOJIE.

MexnpeaMeTHble CBS3H

Nzyuenue kypca pusuku 6a3oBoro ypoBHs B 11 kimacce ocyiiecTBisieTcs C
y4ETOM COJIEpPKATENIbHBIX MEXKIPEIMETHBIX CBS3€H C KypcaMHh MaTEMaTHKH,
OHOJOruY, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YYEHUEM METOJOB HAyYHOI'O
MO3HAHM: SIBJICHHE, HAay4HbIH (akT, rumoresa, (pusnueckas BeIUYUHA, 3aKOH,
Teopusl, HAOIIOJICHUE, DKCIIEPUMEHT, MOJICITUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHE CHUCTEMbl YpaBHEHUH, TPUTOHOMETPUUYECKUE
(yHKUMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO, BEKTOPbI M HMX IPOEKLIHWH HAa OCH KOOPJMHAT, CIOKEHHE BEKTOPOB,
NPOU3BOJIHBIE 3JEMEHTapHbIX (YHKIMM, NpPU3HAKU TOJI00MS TPEYroJIbHUKOB,
ompeesieHne oMU TUIOCKUX GUryp u oobemMa Ted.

buonoeusa: »nekTpuueckue SBIEHHS B JKUBOW MPUPOAE, KoJieOaTelbHbIE
JIBH)KEHUSI B JKMBOW MPUPOJIEC, ONITUYECKUE SIBJICHHS B )KUBOW NPUPOJE, ACHUCTBUE
paaualyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPIbIX
T€JI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM pEIIETKH, CHEKTPaJIbHBINA
aHaJIN3.

l'eoecpagpua: wmarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX Py,
(doTOoChEMKA 3eMHOM TOBEPXHOCTH, MPECKA3AHUE 3€MJIIETPSICEHUH.

Texnonocusi: JIMHWAW 3JEKTpOINEpeNay, TEHEPATOp MEPEMEHHOrO0 TOKa,
ANIEKTPOJBUTATENb, WHAYKLIUOHHAS I€4Yb, pajap, PaJUONPUEMHHK, TEJIEBU30P,
anteHHa, tenedoH, CBYU-meub, MpOEKIMOHHBIN amnmapar, BOJOKOHHAs OITHKA,
coJIHEeYHas barapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpenmera «®Pusnmka» Ha YPOBHE CpeIHEro OOIIeTo
oOpa3oBanus (0a30BbIN YPOBEHB) JOJIKHO OOECIICUNUTH JOCTHIKEHUE CIICTYIOITUX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE PE3yJbTAaThl OCBOCHUSI yueOHOro npeamera «Du3nkay JT0IKHBI
OTpaxxaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3WTUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOUIUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCUMCKOIro OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
ONBITA U OMbBITA JIEITEIBHOCTH B MPOLIECCE PEATU3alUi OCHOBHBIX HAIIPABICHUU
BOCIIUTATEIIbHOW JIEATEIIbHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3ULIMKU 00YyHAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTRA;

OPUHATHE  TPAJAMIIMOHHBIX  OOIEYENIOBEUECKHX TYMAaHUCTUYECKUX H
JEMOKPATUYECKUX IIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NIESITEIBHOCTh B MHTEPECAX TPAXKIAAHCKOTO
o0IIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3aIiy;

YMEHHE B3aUMO/ICIICTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYyHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHUS:

chOpMHPOBAHHOCTh POCCHMCKOU IpaXXJaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0O M MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B
NESATEbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucyuiero (U3n4IecKoil Hayke;



5) TPyA0BOI0 BOCIIMTAHUSA:

MHTEPEC K pa3luyHbIM cepaM MpoecCHOHATLHON AESITebHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKON M TEXHUKON, yMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oynyuieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00IacTH
(U3UKY HA TPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS:

c()OPMHPOBAHHOCTh 3KOJIOTMYECKOW KYyJIbTYpPhl, OCO3HAHHE TIJI0OAIBHOIO
XapakTepa SKOJOTUIECKUX TPOOIIeM;

IJIAHUPOBAHUE U OCYUIECTBIICHHUE IEVCTBUN B OKPYIKAIOIIEN CPEJE HA OCHOBE
3HAHHU LEJIeH YCTOUUYMBOIO Pa3BUTHUs YEJIOBEYECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH JKOJIOTHMYECKOM HANpPABIECHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH MO (U3HKE;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NUECKON HAYKHU;

OCO3HAaHHWE IIEHHOCTH HAy4YHOM [JEATEIIbHOCTH, TI'OTOBHOCTH B IIPOLECCE
U3y4eHUs: (UMK  OCYHIECTBIISTH  MPOEKTHYIO W HCCIEN0BATEIhCKYIO
NEATENBbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

BocnuratesibHbIi MOTEeHHUWAT Y4eOHOr0 mpeaMeTa peau3yeTcsi Ha
yYpOKax 4epe3 cienyomue ¢popMbl padoThi:

MIPUBJICUCHUE BHUMAHUS OOYYAIOIINXCS K IICHHOCTHOMY aCIEKTy M3y4aeMbIX
Ha ypOKaXx SIBIICHUI, OPTaHU3AINIO X PA0OTHI C MOTy4aeMOi Ha YPOKE COITUAIBHO
3HaUMMOM HMHOpMAIME — HWHHUIMHUPOBAHUE €€ OOCYXKJIEHUS, BbICKa3bIBAHUS
OOyJalolMMHUCSI CBOETO MHEHHs [0 €€ TIOBOJAY, BBIPAOOTKHM CBOETO K HEH
OTHOIICHUS;

JEMOHCTpAUS OOYYaIOMUMCS TPUMEPOB OTBETCTBEHHOTO, TPaKIaHCKOTO
MOBEJICHUS, TPOSBICHUS YEJOBEKOIIOOMS U JOOpPOCEepACYHOCTH, Yepe3 Moa0dop
COOTBETCTBYIOIIMX TEKCTOB JUISI YTEHHWS, 3aJad JUIA PEIICHHS, MPOOJIEMHBIX
CUTYALMH JIJ1s1 00CYKIEHHSI B KJIacCe;

MPUMEHEHUE Ha ypOKaxX MHTEPAKTUBHBIX (PopM pabOTh ¢ 00y4YarOIIUMHUCS:
WUHTEJUICKTYaJbHBIX UTP, CTUMYJUPYIONIMX I[IO3HABATEIbHYIO  MOTHBAIIUIO
oOydarommxcs, JTUCKYyCCHH, KOTOpbIE JJalOT OOYyYaroIUMCS BO3MOXKHOCTh
MPUOOPECTH OMBIT BEICHUS KOHCTPYKTUBHOTO JHAJIOTA; TPYIIIOBON paOOTHI WM
paboThl B Tapax, KOTOpbIe ydYaT OOy4aromuxcsi KOMaHIHOW paboTe W
B3aMMOJICHCTBHIO C IPYTUMH 00YYarOIUMHUCS;

MHUIIMMPOBAHUE W TOJJACPKKY  HCCIECNOBATENIbCKONW  JIEATEeIHbHOCTH
oOydJaromuxcs B pamMKax pealn3allid WMHA WHIWBUAYAJIbHBIX W TPYIIIOBBIX
HCCJIEIOBATENILCKUX  MPOEKTOB, YTO JAacT OOYydYaroImMMCS  BO3MOXHOCTH



MPUOOPECTH HABBIK CAMOCTOSITEILHOI'O PEIICHUS TEOPETHYECKOM IPOOJIEMEI,
HaBBIK TEHEPUPOBAHUS M OPOPMIICHHUSI COOCTBEHHBIX UJICH, HABBIK YBAKHUTEIHHOTO
OTHOILICHHS K UyXUM HJesIM, 0(pOpMIEHHBIM B pa0oTax APYruX HCCIea0BaTeNeH,
HaBBIK MYOJMYHOTO BBICTYIUICHUSI TE€pe] ayAuTOpUEH, apryMEHTUPOBAHUS U
OTCTauBaHUS CBOECH TOUKHU.

Ne PIIB Cpoxkpeanuzanuu
1 Jlenb OKOH4YaHHsI BTOpOil MUPOBOI BOMHBI 3 ceHTAOps
2 Jlenb  conmupmapHocTH B Oopbbe ¢ 5-9 cenTsa0ps
TEPPOPU3MOM
3 MexnyHapOoAHBINACHbIOKWIBIXITFOAEH 1 okTs10pst
4 JleHpHAPOTHOTOCAMHCTBA 3-5 HOsIOps
S Hensl ocynapcrBennororepoa PO 30 HOsAODs
6 JleHpbHEn3BECTHOrOCO1aTa 3 nexalps
7 JlenbBOJIOHTEpA 5 nexabps
8 Henbl epoeBOTeuecTBa 9 nexalps
9 HensKonctutyunu PO 12 nexaGps
10 Jlenb mosHOrO ocBOOOXAEeHMs JleHuHrpana 277 auBaps
oT GJI0KaIbI
11 80 ner co mHsa mobeapl B CramuHrpaicKou 2 ¢eBpans
OuTBe
12 JIeHbpOCCUNCKONHAYKHU 8 dbeBpans
13 Jlenp3amutHukaOTedecTBa 23 ¢espans
14 Henb Boccoennnenuss Kpsima ¢ Poccuen 18 mapra
15 JIeHBKOCMOHABTHUKHU 12 anpens
16 BcemupHnsliiaens3eminu 22 anpens
17 Jlenbllo6ean! 9 mas
METAIIPEAMETHBIE PE3YJIbTATBI
Ilo3naBaresibHBbIC YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble jornueckue aeiicTBUs:
CaMOCTOSITENIbHO  (OPMYNIHpPOBaTh W aKTyalIM3UpOBaTh  MpoOjeMmy,

paccMaTrpuBaTh €€ BCECTOPOHHE;

OoNpCACIATL HCIIN AOCATCIBHOCTH, 3a/daBaTb IIApAMCTPBI W KPHUTCPpUU HUX

JTOCTHKCHMS,

BBIABJIATH

3aKOHOMEPHOCTH W  NIPOTHBOPEUUS

(HU3UYECKUX SBICHUSAX;

p3.3pa6aTBIBaTB IUIaH PCIICHUA HpO6HCMBI C y‘-IéTOM dHaJIn3a HMMCIOIMIHNXCH

MaTEpUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;

paccmMaTprUBaeMbIX




BHOCUTBH KOPPEKTHUBBI B IESITEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
IIEJISIM, OLIEHUBATh PUCKH MOCIIEACTBUH IESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHSX  peaibHOro,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOIEHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE [P PEIICHUN KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciienoBarejabcKe 1eMCTBUA:

BJIAJETh HAyYHOW TEPMHHOJOTHEHN, KIIIOUEBBIMH MOHITHUSMU M METOJAMHU
(u3NYECKOi HayKH;

BJIa/IETh HaBBIKAMHU Y4eOHO-UCCIIEI0BATENbCKONW U MPOEKTHOU AESITENIbHOCTU
B 005acTH (DPU3UKU, CTTIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEIILHOMY TOUCKY
METO/IOB peuieHusl 3a/ay (U3MYECKOro COoJepKaHUs, MPUMEHEHHUIO Pa3IuYHbIX
METO/I0B ITO3HAHMS;

BJIAJETh BHJIAMH JEATEIBHOCTH IO IIOJYYEHUID HOBOIO 3HAHMS, €ro
UHTEpPIpETAllK, NPeoOpPa30BaHUI0 M TNPUMEHEHHI0 B Pa3IUYHBIX y4eOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITh [IPUYMHHO-CJIIEACTBEHHBIE CBSI3M M AKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI I JI0KA3aTEelIbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS;

aHANM3UPOBAaTh TIOJYYEHHbIE B XOJE pEIICHUS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh ¥ (OPMYIUPOBATH COOCTBEHHBIE 3aJayl B 00Opa30BaTEIbHOM
JESITENbHOCTH, B TOM YUCIIE TIPU U3YyUYEHUHU (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHWA 10 (U3UKE B TPAKTUYECKYIO O00IacTh
KU3ZHENIEATEITbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, NIPEIaraTh OPUrMHAIbHBIE MOAXObI U PEIICHHUS;

CTaBUTb NMPOOJIEMBI U 33a4H, IOMYCKAIOIINE aIbTePHATUBHBIC PELICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIQJ€Th HABBIKAMHU MOJy4YeHUs] HUHPOpMaLuU (U3UUECKOTO COAEPKAHUS U3
MCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIbHO OCYUIECTBISATh IOHCK, aHAJM3,
CHUCTEMAaTH3allMI0 ¥ HHTEPIpeTalni0 MHPOPMAIMU Pa3IMYHBIX BHUIOB U (hopm
IPEJICTABIICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(POPMALIUU;

UCIIOJIB30BaTh  CPEACTBA  MH(OPMAIMOHHBIX W  KOMMYHHUKALIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AlIMOHHBIX
3alady ¢ coOmrofeHueM TpeOOBaHUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,



TUTUEHBI, pPECcypcocOepexeHHs, MpaBOBBIX M  3THYECKUX HOPM, HOpPM
nH()OpPMaIIMOHHON 0€301MacHOCTH;

co3faBaTh TEKCThl (PU3UYECKOr0 COJAEpX aHUs B Pa3IMYHbIX (opmarax c
y4€TOM Ha3HAYeHHS] HHPOPMAIMH U IEJIEBOM ayIUTOPUH, BEIOUpas ONTUMATIbHYIO
dbopMy npeacTaBIeHUS U BU3yalU3alliu.

KoMMyHUKaTHBHBIEC YHUBEpPCAJIbHbIC Y4eOHbIe 1eliCTBHSA:

OCYULIECTBJIATh OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU AESATENBHOCTH;

pacrno3HaBaTh MPEANOCHUIKM KOH(DJIUKTHBIX CUTyallMd M CMAr4arthb
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUSA C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJCTB;

[IOHMMATh U MCIOJIB30BaTh NPEUMYIIECTBA KOMAaHIHOW M WHIMBUAYAJIBHOU
padoTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX IEHUCTBUA C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKI0TO YJICHA KOJIJIEKTUBA;

IIPUHAMATh  L€JIM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH WU
KOOPAMHUPOBATh JEHCTBUA IO €€ NOCTHIKEHHUIO: COCTaBJIAThH IUIAH JCHCTBUM,
pacupenensaTh poiau € YYETOM MHEHHMM Y4YaCTHHUKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM padoThI;

OLICHMBATh KaueCTBO CBOErO BKJIAJa M KaXJOr0 Y4YaCTHUKA KOMaHIbl B
oOIIMi pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipeuiaratb HOBBIE IIPOEKTHI, OLECHMBAaTh HWIAEU C TO3UMLUUA HOBU3HBI,
OPHUTMHAJIIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B PAa3IUYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOPAXKEHHUE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIE YHHMBepcaJbHbIe Y4eOHbIE qeiCTBUSA
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISATh MO3HABATEIBHYIO NESITEILHOCTh B O0JACTH
GU3UKK W aCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHBIE 33]1a4H;

CaMOCTOSATEIILHO COCTABIIATH IUIAH PEIICHUS PACUYETHBIX M KadyeCTBEHHBIX
3a/1a4, TUTaH BBIMTOJTHEHUS MTPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCST PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAMIOYTECHUM;

JaBaTh OILICHKY HOBBIM CUTYyaIUsIM;

pacIIMpATh paMKH YIEOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATOUYTESHUN;

JeNaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTH 32 PEIICHNUE;

OLICHUBATh TPUOOPETEHHBIN OTIBIT;



CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO J3PYAUIIMH B 00IacTH

(bU3HKH, TOCTOSHHO MOBBIMIATH CBOM 00pa30BaTEIBbHBIN U KYJIbTYPHBIH YPOBCHD.
CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBHI B JIEATCIHLHOCTD,
OIICHHBATh COOTBETCTBHE PE3YIHTATOB IICIISIM;

BIAJIETh HABBIKAMHU  TIO3HABATENbHOW  pediIeKkcMu Kak  OCO3HAHUS
COBEpIIAEMbIX JICWCTBHM W MBICIUTCIBHBIX TIPOIECCOB, HMX PE3yIbTaTOB M
OCHOBaHUI;

HCITIOJIB30BaTh MPUEMBI peIIeKCUH JJI OLIEHKH CUTYaIlH, BRIOOpAa BEPHOTO
peleHus;

YMETh OIIEHWBAaTh PHUCKH W CBOCBPEMEHHO IPUHUMATH PEIICHUS IO HX
CHUKCHHUIO;

MpPUHUMATh MOTHUBBI W apTryMEHTHl APYTHX TPH aHalu3e pe3yJIbTaToB
JESITETLHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOW HEJIOCTATKU M JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI W apTyMEHTHI APYTHX TIPH aHAJIu3€ pPe3yJIbTaTOB
TeSITENHHOCTH;

NPU3HABATH CBOE TPABO U MPABO JIPYTUX HA OITHOKH.

B mporecce MOCTMKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IMPOTPAMMBI
no ¢u3uKe 9 YPOBHA CpelHero oOiiero oOpa3oBaHUs y OOYyYaroIIMXCs
COBEPIIIEHCTBYETCS AMOITMOHAIIbHBIN WHTEJICKT, MIPEANOIararoIIHiiz
c(hOpPMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh TTIOHUMATh CBOE AMOIIMOHATIBHOE
COCTOSIHHE, BUJICTh HAMPABICHUS Pa3BUTH COOCTBEHHOW IMOIIMOHAILHOU chephl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpPETYJIMPOBAHMSI, BKIIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh aIanTHPOBATBCI K
AMOIMOHAIILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIH, BKIIOUYAIOMICH CTPEMIICHUE K JOCTIKCHUIO TSN U
yCIIeXy, ONTHUMHU3M, HHUIMATUBHOCTh, YMEHHE ICHCTBOBATh HMCXOMAS U3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CTIOCOOHOCTh MMOHUMATh YMOIIMOHATIBLHOE COCTOSIHHE
JIpYTUX, YYUTBIBATH €r0 TIPU OCYIIECTBICHWU OOIIEHUs, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIBHBIX HaBBIKOB, BKITIOYAIOIINX CIIOCOOHOCTH BBICTPAaUBATh OTHOIIICHUS
C IPYyTUMH JIFOJIEMH, 3a00TUTKCS, TIPOSBIIATh HHTEPEC U pa3pemaTh KOH(YIUKTHL.

INPEAMETHBIE PE3YJIBTATDBI



K konmy oOyuenus B 11 kjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax poyib U MeCcTo (U3UKU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUPA, B PA3BUTHUU COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUM, B MPAKTUYECKOU AEATEIIBHOCTU JIFOAECH, LEIOCTHOCTh U €IMHCTBO
(bu3NYeCcKOi KapTUHBI MUDA;

YYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YyYCHHBIX (U3UYECKUX MOJCIICH:
TOYEYHBIN AJEKTPUUECKUMN 3apsl, Iyd CBETa, TOUCUHBIN UCTOUHUK CBETA, si/epHAas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO SiApa NpH pemieHun (HU3NIEeCKUX
3azay;

pacrio3HaBaTh (pU3MYECKUE SIBICHUS (IIPOIECCHI) U OOBICHATh UX HAa OCHOBE
3aKOHOB JIEKTPOJMHAMUKHU U KBAHTOBOW (DU3UKH: JIEKTPUUECKAsl MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHUCTBUS TOKA, B3aMMOJICUCTBUE
MarHuTOB, SJEKTPOMArHUTHAs WHAYKIMUS, JACHCTBME MArHUTHOTO TIOJIA Ha
MPOBOJAHUK C TOKOM M JBIKYIIUWCS 3apsiji, DJIEKTPOMArHUTHBIE KOJeOaHUsS U
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIIEHUE,
uHTepdepeHius, audpakmus W TONApU3alUs CBETa, JUCIEPCUsS CBETa,
dboroanekTpudeckuit 3pdext (pororddekT), cBeTOBOE NaBieHUE, BOZHUKHOBEHHE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMMUCHIBATh W3YUYEHHbIC CBOMCTBA BEIIECTBA (JIIEKTPUUECKHE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  MPOBOAMMOCTb  Pa3IUYHBIX  Cpel) |
AJIEKTPOMArHUTHBIE SBJIEHUS (MIPOIECCHI), HUCIOIL3YySd (U3NUecKue BEITUYUHBI:
AIEKTPUYECKUI 3apsjl, CHJa TOKA, JIEKTPUUYECKOE HANPSIKEHUE, JIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, AJIEKTPOBIDKYIIAs cuia, paboTa TOka,
UHAYKIUST MarHuTHOTO TmoJisl, cuwia Ammnepa, cuia JlopeHia, MHIYKTUBHOCTD
KaTYIIIKH, SHEPrus AJIEKTPUYECKOr0 M MAarHUTHOTO TMOJIeH, MEepUojJ; M YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M Ccuja TOKa B Ipolecce
TAPMOHUYECKUX DJICKTPOMArHUTHBIX KoJieOaHWil, (OKYCHOE pacCTOSHUE U
ONTHYECKass CUJia JIMH3bI, MPU ONHUCAHUM MPABUIBHO TPAKTOBATh (PU3UUYECKHI
CMBICI HCIIOJIb3YyEeMbIX BEJIWYMH, HUX OO0O3HAYCHUs] W EIUHHUIIBI, YKa3bIBaTh
dbopmyIibl, CBSI3bIBAIONIME JaHHYIO (PU3MYECKYI0 BEJIMYMHY C JPYyTUMHU
BEITUYMHAMU;

ONMKCHIBATh HW3Y4YEHHbIE KBAaHTOBBIC SBJICHHUS U TMPOLIECCHI, MCIOIb3YS
(¢u3uYecKre BEIUYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPrUsi U UMMYJIbC (DOTOHA, MEPUO]T MOJTypacnaga, SHEPrus CBSI3U
aTOMHBIX SIZIEpP, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (HU3UYECKUN CMBICIT
UCIIOJIb3YEMbIX BEIIMYMH, UX OOO3HAYEHUS M EIUHUIIbI, yKa3blBaTh (DOpPMYIIbI,



CBSI3BIBAIOIME JAHHYIO (U3NYECKYI0 BEIUYMHY C JPYTMMH BEJIMYMHAMH,
BBIUUCIISITh 3HAUEHUE (PU3NUECKON BEITMUHHBI;

aHANM3UPOBaTh (PU3UYECKHE MPOILIECCHl U SIBJIEHUS, UCIONb3Yys (pusmyeckue
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MMOCJIEA0BATEIBHOTIO U MapalIeIbHOTO
COCOMHEHUS MPOBOJHUKOB, 3akOoH Jlxoyns—JleHna, 3aKOH 3JIEKTPOMATHUTHOM
UHAYKIUH, 3aKOH MPSAMOJIMHENHOIO PACIPOCTPAHEHMS CBETA, 3aKOHBI OTPAKECHHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODiHIITeHa ans pororddekra,
3aKOH COXPAHEHHSI JHEPTruH, 3aKOH COXPAHEHHsI MMITYJIbCA, 3aKOH COXPAHEHUS
ANEKTPUYECKOr0 3apsA/ia, 3aKOH COXPAHEHHs MACCOBOIO 4YMCIIA, MOCTyJaThl bopa,
3aKOH paJiMOAaKTUBHOIO pacnajia, IpHu 3TOM pa3inyaTh CIOBECHYIO (hOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TFpaHMIIbl, OOJACTH)
MPUMEHUMOCTH;

OINPENENSTh HAIIPABJICHUE BEKTOPA MHAYKIMU MarHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, cuiibsl Amnepa u cuisl JlopeHna;

CTPOUTh W OIHMCHIBATh H300paKEHHE, CO3/1aBAEMOE IUJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBIMOJHATh JKCHEPUMEHTHl MO HCCIENOBAHUIO (PU3MUECKUX SBICHUN U
IPOLIECCOB C MCIOJB30BAHUEM INPSIMBIX M KOCBEHHBIX H3MEPEHMI: NPU ITOM
dbopmynupoBarh mpobiieMy/3aadyy M THUIOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOr0 O0OpYIOBaHUSA, MPOBOJIUTH OMNBIT H
(GbopMyIIHpOBaTh BBIBOJIBI;

OCYILECTBIIATh NMPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUYUH, IIPU
ATOM BBIOMpPAaTh ONTHUMAJBHBIIA CHOCOO M3MEPEHUS M MCMOJb30BATh HM3BECTHBIE
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpSMBIX M3MEPEHUH: TPU ITOM KOHCTPYHUpPOBAaTh YCTAaHOBKY, (DUKCHpPOBAThH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BHJE TAOIUI U
rpauKoB, 1eJaTh BEIBOABI IO pe3yJIbTaTaM UCCIEI0BaHNUS;

co0o1aTh mpaBuja 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIEIOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM M IMPOEKTHOU
JESTENbHOCTU C UCIOIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U J1a0OpPaTOpPHOro
o0opynoBaHus;

pemath pacu€THBIE 3a7adud C SIBHO 3aJaHHOM (PU3UYECKOW MOJECIbIO,
UCHOJb3Yys (PU3NYECKHE 3aKOHBI M IPUHLIMIIBI, HA OCHOBE aHAJIN3a YCIIOBUS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEIMYUMHBI U (OPMYIIbI,
HEOOXoAUMbIE N7l €€ PElICHUs, NPOBOAUTh PAcUEThl M OLICHUBATh PEaIbHOCTb
MOJyYEHHOT0 3HaU€HUs1 (PU3NUECKOIN BEIIUYUHBL;



penaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
IENOYKY PACCYXIACHUN C OMOpod Ha W3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(dbuzuyeckue sBICHNUS,

UCIIONB30BaTh  MPH  pEIIeHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
MH()OPMAITMOHHBIC TEXHOJIOTHH JJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TpeJICTaBlieHns y4eOHON U Hay4YHO-TIOMYJISIpHON MH(OpMAaIuu, MOJTyYeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUIECKU aHATM3UPOBATH MOIyIaeMyt0 HHPOPMAITHIO;

OOBSCHATh TPUHIUIBI JCHCTBUS MAaIIWH, NPUOOPOB H TEXHUYECCKUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO HCIOIb30BaHMs B MOBCEAHEBHON
KU3HU;

PUBOIUTH TMPUMEPHI BKJIAJIa POCCUICKUX U 3apPYOEIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIEr0 MHUpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHMS MO (PU3MKEe B TMOBCEAHEBHOW KU3HU
it obecniedeHus: 6e30MacHOCTH MpU 0OpalIeHuu ¢ IpUOOpPaMHU M TEXHUYECKUMHU
YCTPOMCTBAMH, NIl COXPAHEHHUS 3J0POBbS M COOMIOAEHUS HOPM 3KOJIOTMYECKOrO
MOBEJICHUA B OKPYKAKOIIEH Cpee;

paboTaTh B TpyIIle C BBIMOJHEHUEM PA3IUYHBIX COIUAIBHBIX pOJIEH,
IUIAaHUPOBATh padOTy TPYNIbl, PAlUMOHAIBHO pacHpenessiTh OOS3aHHOCTH U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHAAPTHBIX CUTYallUAX, aJIEKBAaTHO OI[CHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE pACCMAaTPUBAEMOM TTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaunMeHoBaHue pa3/iesioB U TeM uudposbie
Ne i/t P KonrtpoJsbnsie | IIpakTnyeckue (upp )
NPOrpamMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOANHAMUKA
11 MarunuTHoe nojue. IJ1eKTpOMarHuTHast 1 1 3 bu6mmoteka [IOK
' WHY KIS https://m.edsoo.ru/7f41¢97¢
Hroro no pasneny 11
Paspnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexXaHU4eCKHE U DJIEKTPOMArHuTHbBIE 9 1 bubnuoteka [JOK
' KoJIe0aHuUs https://m.edsoo.ru/7f41¢97¢
29 MexaHu4ecKue 1 AIEKTPOMArHUTHBIE 5 | bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bubnuorexa [JOK
2.3 Ok 10 3 https://m.edsoo.ru/7f41¢97¢
Hroro no paszgeny 24
Pasznen 3. OCHOBBI CIIELHIUAJIBHOM TEOPUUA OTHOCUTEJIBHOCTH
31 OcCHOBBI crielIMaIbHON TEOPUH 4 1 bu6muoteka [{IOK
' OTHOCHUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 OneMeHThl KBAHTOBOW ONTUKHU 6 but6mmoreka [JOK




https://m.edsoo.ru/7f41¢97¢

but6mmoreka [{OK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41¢97¢
but6mmoreka [JOK
4.3 ATOMHOE s1pO > https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3NKHU

but6mmoreka [JOK

5.1 DJIeMEHTBI aCTPOHOMHUU M aCTPOPHUIUKU 7 hitos://m.edsoo. i/ 7f41c97c
Hroro no pasneny 7
Paznen 6. OBOBLIAIOUIEE IOBTOPEHUE

6.1 O6o061aroniee TOBTOPEHHE 4 ngg;;f;igﬁ}; 41c97c
Hroro no pazgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIJTAHUPOBAHHUE

11 KJIACC
KosauuyecTBo 4yacoB AaTa
Kont Ipa JneKTPoHHbIE MnaH dakT | Buau popmsr | Tun, popma
KTH oka
N rema ypoka B poJn nHQpoBLIe KOHTPO.ISt yp
n/n ¢ HbIEe UECK | o6pazoBaTenbHbIe
ero ue
pador pecypcehl
pabo
bl
ThI
BrsyanbHasa| Ypok
ITocTostHHBIE MAarHUTHI U KX npoBeepka n3yyeHns
B3auMozeiicTBrue. MarHuTHOE BuGorexa [OK 33alaHUN B | HOBOrO
. HNOJINOTEK -

1 noste. BekTop MarHUTHO 1 hitos://m.edsoo r/f0c9778 05.09. pabouer MaTepuana
MHAYKIWU. JINHUY MarHUTHON 2024 TeTpaau, B popMme
MHAYKIIUHU Y,

AYKID nowaroBbin nekumm.
KOHTPO/b
BrnsyanbHasa| Ypok
npoBepkKa n3yyvueHund
MarauTtHoe 1oJe MPOBOJHHKA C 35 aH VFI)M 5 y

) TokoM. OmbIT DpcTena. 1 bu6muoreka [IOK 0 aA60l-| o HOBOTO
B3anmMo/ieiicTBHE IPOBOTHUKOB https://m.edsoo.ru/ff0c98fe | 6.09.2 P MaTepuana
C TOKOM 024 TETPaaw, _| B popme

nowaroBbin nekumm.
KOHTPO/Ib
MMMcbMeHHbI| Ypok
JlaGopaTtopHnas pabota . P
3 «/3y4eHne MarHuTHOTO MO 1 1 bubmmorexa IIOK 12.09 VI KORTPOJIE. | KORTPONA
https://m.edsoo.ru/ff0c98fe o 3HaAHUN N
KaTYILIKH C TOKOM» 2024

YMEHWIA.




BrsyanbHasa| Ypok
JlelicTBME MAarHUTHOTO ITOJIS HA npoBepka n3yueHns
MIPOBOJIHUK C TOKOM. Cuiia .
3alaHNn B HOBOIO
Awmrepa. JlaboparopHas paboTa bubnuoreka [JOK 1 ”
N paboueri MaTepuana.
«HccnenoBanue neicTBUsA https://m.edsoo.ru/ff0c9acO 3.09.2
IIOCTOSIHHOI'O MAarHUTa Ha PamMKy 024 TETPaAN, .
C TOKOMY noLuaroBbiv
KOHTPOJ1b
BrnsyanbHasa| Ypok
5 npoBepka | nly4veHus
JleiicTBre MarHUTHOIO MOJISL HA o
EuG ITOK 3ajaHnn B HOBOIo
JBIDKYIIYIOCS 3apSKEHHYIO0 noIMoTEeKA o
19.09. abouyei mMaTepuana.
yactuny. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4 P P
2024 TeTpaau,
cuibl JIopeHna .
noLwaroBbin
KOHTPO/b
ONeKTpOMarHuTHasi HHAYKLUS. CamocTodaTte | Ypok
IloTOK BEKTOpa MarHUTHOM ) NbHas 3aKpenneH
uHaykuy. SC uHIyKIuu. 0.09.2 paborTa. nsa
3akoH BHGKTpOMaFHHTHOﬁ 024 . MONIyYeHHbI
nHaykiuu Papanes X 3HaHUI.
MMMcbMeHHbI| Ypok
JlabopaTtopHast pabota .
bu6motexa LIOK I KOHTPO/Ib. | KOHTPO1A
«HccnenoBanue sIBICHUS 26.09. 5
. https://m.edsoo.ru/ff0cal50 3HAHUN N
JIEKTPOMATHUTHON UHIAYKIUN 2024 .
YMEeHU.
NHnykTUBHOCTD. SIBIICHNE but6mmoreka [{OK 2 BunsyanbHasa| Ypok
CaMOUHAYKIUU. DHEPTUS 024 3agaHuii B | HOBOroO

MAarduMTHOTI'O ITOJISA KaTYIIKH C




pabouein MaTepuana.
TeTpaam,
TOKOM. DJIEKTPOMArHUTHOE I10JIe .
noLuaroBbiv
KOHTPO/b
BrnsyanbHasa| Ypok
Texandeckue ycTpoiicTBa 1 UX npoBepka 3aKpeneH
pUMEHEHHE: TTOCTOSHHBIE -
3a4aHNn B na
MAarHHTHhI, 3JIeKTPOMArHHTHI, .
9 P 03.10. paboueit
AIIEKTPOABHUTATENb, YCKOPUTEIH
2024 TeTpaau,
3JIEMEHTAPHBIX YaCTHII, .
UHIyKIIMOHHAS 11eYb noLlaroebin
KOHTPO/1b
BrnsyanbHasa| Ypok
npoBepka | nly4veHus
O06o06maromuii ypox 3alaHNN B | HOBOIO
10 «hdmjﬂnnoenégl bubamoreta LIOK 0 abouvei MaTepuana
3 ' https://m.edsoo.ru/ff0cab82 | 4.10.2 P P )
JEKTPOMAarHUTHAs UHYKIIUS»
p YKL 024 TETpaan,
nowaroBbin
KOHTPO/b
MMMcbMeHHbI| Ypok
KonTponbHas padbota no teme .
bu6bmorexa LIOK I KOHTPO/Ib. | KOHTPO14
11 «MarnuTtHoe noJe. 17.10. .
https://m.edsoo.ru/ff0cad58 3HAHUM N
DONeKTpOMarHuTHas HHAYKIMSD 2024 .
YMEHUI.
12 CB00OIHBIE MEXAaHUYECKHUE but6mmoreka [{OK CamocTosiTe| Ypok
Kojebanus. 'apmonnueckue https://m.edsoo.ru/ff0caf06 1 NbHas 3aKpenneH
Kosie0aHus. YpaBHEHHUE 8.10.2 pa6ora. ns
FapMOHUYECKHUX KOJIeOaHUM. 024 NONYYEHHbI

[IpeBpatienue sHepruu




X 3HaHUN.

JlaboparopHas pabota MNcbMeHHbI| Ypok
((I/ICCJ'IGILOBaHI/Ie 3aBUCUMOCTHU |‘/'| KO HTpOfI b.| KO HTpOﬂﬂ
13 Mepro/ia MajbIX KoJeOaHuit 24.10. 3HaAHUN U
rpy3a Ha HUTH OT JJIMHBI HUTH U 2024 yMeHMii
MacChl TPy3a»
KonebaTenbHbIit KOHTYD. NMncbMeHHbI| Ypok
CBoOopaHbIe OJICKTPOMAariuTHBIC N KOHT pPOJib. | KOHTPONA
KOJIeOaHMs B UACATHHOM 3HaHWI 1
14 K0JIe0aTEeIbHOM KOHTYpE. bubnmoreka [JOK 2 yMEHMWi.
Amnaiorust Mexay https://m.edsoo.ru/ff0cb820 | 5.10.2
MEXaHUYECKUMHU U 024
AJIEKTPOMArHUTHBIMU
KOJIEOaHUSIMU
BusyanbHasa| Ypok
npoBepka N3yyeHunA
®opmyna Tomcona. 3akoH o
3alaHNn B HOBOIoO
COXpPAHEHUS DHEPTUH B bubnuoreka [JOK .
15 31.10. pabouei MaTepuana.
ANeaIbHOM K0Je0aTeIbHOM https://m.edsoo.ru/ff0cb9c4
2023 TeTpaau,
KOHTYpe .
nowaroBbin
KOHTPO/b
[IpencTaBieHue O 3aTyXarMIKX CamocTosiTe | Ypok
KosieOaHusX. BoIHYXKIeHHBIE NbHa 4 3aKkpenneH
16 MeXaHUYEeCKHe KoueOaHus Bubmrorexa LIOK 0 aboTa nsa
' https://m.edsoo.ou/ffocbb86 | 1.11.2 P '
Pe3onanc. BeiHyX1eHHEIE 024 MOJIyY€EHHbI
ANEKTPOMarHUTHBIE KojeOaHus X 3HaHWI.
17 IIepeMeHHBIN TOK. bub6nuoreka [IOK 07.11. BusyanbHas| Ypok
CHHYCOMIAIbHBINA IEPEMEHHBIH https://m.edsoo.ru/ff0cbd34 | 2024




npoBepka | U3y4deHuUs
TOK. MOIIHOCTh IEPEMEHHOTO 3alaHNN B | HOBOIO
TOKa. AMIUTUTYIHOE U pabouei MaTepuana.
NEHCTBYIOIIEE 3HAUCHHUE CUITBI TeTpaau,
TOKa U HAIIPAKCHUA noLlaroBbl |7|
KOHTPO/b
NMMcbMeHHbI| Ypok
Tpancdopmarop. .
M KOHTPO/b. | 3aKpenneH
[IpousBocTBO, Iepenaya u 0
18 . mau
noTpebIeHNE IICKTPHUECKOM 8.11.2
SHEPrUuu 024 dopmmpos
aHune
BrnsyanbHasa| Ypok
VCTpOICTBO U MPAKTUYECKOE npoeepka | N3y4eHns
MPUMEHEHHUE dIIEKTPUIECKOTO 33/laHNN B | HOBOIO
19 3BOHKa, TeHeparopa Bubmmorexa LIOK 14.11 abouen MaTepuana
’ patop . https://m.edsoo.ru/ff0cc324 o P P ’
IIEPEMEHHOI0 TOKA, JINHUN 2024 TeTpaau,
SMeKTporepenad MoLIarosbIi
KOHTPO/b
BrnsyanbHasa| Ypok
DKOJIOTUYECKHE PUCKU TTPH npoBepka n3yyeHunsa
MIPOU3BOJICTBE JICKTPOIHEPTHH. 1 3alaHNN B | HOBOIO
20 KynbTypa ucnonb30BaHust 5110 pabouen MaTtepuana.
JIIEKTPOJHEPTUH B o
P Pu 024 TeTpaan,
ITOBCEIHEBHOM KU3HU NOLLAaroBbIv
KOHTPO/b
21 MexaHn4ecKue BOJIHbBI, YCIOBUS but6mmoreka [JOK Bu3yanbHas| Ypok
pacnpoctpanenus. Ilepuog. https://m.edsoo.ru/ff0ccas54 28.11.




npoBepka | N3yyeHus
3alaHNN B | HOBOIO
CkopocThb pacpocTpaHEHHS U <
pabouei MaTepuana.
JTMHa BoJiHbL. [lonepeunblie u 2024
TeTpaau,
MPOJOTIbHBIC BOJHBI .
noLlaroBbi
KOHTPO/b
CamocTodaTte | Ypok
3Byk. CKOpOCTB 3ByKa. NibHa 4 3aKkpenneH
22 r }(])MKOCTE 3BYyKa }];BICOTa TOHA bubmorexa IOK 2 aboTa s P
Tp 5 yKa. ) https://m.edsoo.ru/ff0cccOc 9.11.2 P ’
eMOp 3ByKa
p 3BY 024 MOJlyY€eHHbI
X 3HaHUN.
CamocTtoaTe | Ypok
DNEeKTPOMarHUTHHIE BOJIHBI, UX JibHa § 3aKpenneH
23 CBOMCTBA U cKOpocTh. [lIkana bubmorexa IOK 05.12 aboTa ns
p ’ https://m.edsoo.ru/ff0ccfe0 o P ’
ANEKTPOMATrHUTHBIX BOJIH 2024 MO/yYeHHbI
X 3HaHUN.
BusyanbHasa| Ypok
npoBepka | U3yyeHus
HpI/IHIII/IHLI PaaroCBsI3HU U 0 3alaHn mB HOBOI'O
24 | teneBuueHus. Pa3ButHe CpeacTB 6.12.2 pabouei MaTepuana.
cBs3u. Pagnonokamus o
i 0 024 TeTpaawn,
rMoLuaroBbIN
KOHTPO/b
25 KoHnTtponbHas pabota but6mmoreka [{OK MNCbMEHHBI| Ypok
«Koiebanns 1 BOIHBI» https://m.edsoo.ru/ff0cc6f8 12.12. /i KOHTPOb. | KOHTPOS
2024

3HaHUI N




YMEeHU.

BrsyanbHasa| Ypok
nposepka n3yyeHus
[IpsamonuneitHoe .
3ajaHNn B HOBOIO
2% pacnpocTpaHeHHe CBETA B bu6munoreka LIOK 1 a6oueit MaTebmana
OJIHOPOJIHOM cpene. ToueuHbli https://m.edsoo.ru/ff0cd350 | 3.12.2 P P )
HMCTOYHUK cBeTa. JIyd cBeta 024 TETPaAn, .
noLuaroBbiv
KOHTPOJ1b
CamocTtoaTe | Ypok
OtpaxeHue cBeTa. 3aKOHbI
[Toctpoenue bubnuoteka [JOK fibha A 3aKpenen
OTpa)kKEHUs CBETA.
27 P . 19.12. paborTa. na
M300pakKeHUIi B MIIOCKOM https://m.edsoo.ru/ff0cd4e0 2004
3epKae I'IO}'Iy‘-ieHUHbI
X 3HaHUW.
BrnsyanbHasa| Ypok
npoBepKa | 3akpenneH
[Ipenomiienue ceera. [lonHoe .
3ajjaHnn B nau
BHYTPEHHEE OTPAKEHUE. bub6nuoreka [IOK 2 o
28 . paboueii dopmmpos
[IpenenbHbIi yroa noaHoro https://m.edsoo.ru/ff0cd7f6 | 0.12.2
BHYTPEHHETO OTPaKEHUS 024 TETPaAv, aHve
noLlaroBbIv | YMEHUIA 1
KOHTPO/1b HaBbIKOB.
NMncbMeHHbI| Ypok
JlabopaTtopHast pabota o
bu6motexa LIOK N KOHTPO/Ib. | KOHTPONA
29 «3mepeHne nokasaress 26.12.
https://m.edsoo.ru/ff0cd67a 3HaAHUN N
MPEJIOMIIEHUS] CTEKIIa 2024 .
YMEHUIA.
30 JIunzsl. [locTpoenue bubnunoreka [JOK BusyanbHa | Ypok
DopMyia TOHKOM JIMH3BIL. 7.12.2




3alaHNN B | HOBOIO
pabouen MaTepuana.
YBenuueHue JIUH3bI 024 TeTpaam,
noLuaroBbl
A KOHTPO/b
NMMcbMeHHbI| Ypok
Jlaboparopras pabota i KOHTPO/Ib. | KOHTPONIS
31 «HccieqoBanne cBONMCTB 09.01. P ) P .
o SHAaHN N
U300paXeHH B TUH3aX) 2025 .
YMEHWN.
BrnsyanbHa | Ypok
HMucnepcus ceera. CI0KHbINH 7 NPpOBEpPKa | N3y4eHNA
coctaB Oenoro ceera. L{Ber. i 33JlaHN B | HOBOrO
32 JIabopartopHas pabora 0.01.2 pabouein mMaTtepwuana.
«Habunroenue aucnepeuu e
i A P 025 TETPA4N,
CBCTA» noLuarosbl
N KOHTPO/b
BusyanbHa | Ypok
1 IpoBepKa | N3yyeHus
WuTepdepenuus cBera. 3aAaHNIA B | HOBOrO
33 | Jud pa?i ia cBeTa Bubmorexa LIOK 16.01. abouei maTepuana
paxht T https://m.edsoo.ru/ff0ced22 | 2025 P P '
Judpaxnuonsas pemeéTka TeTpaau,
rnoLuaroBsbl
A KOHTPO/b
34 [TonepedyHOCTh CBETOBBIX BOJIH. bu6muoteka [{IOK CamocToaAT | Ypok
HOHﬂpI/I3a]_II/I$[ CBETa https://m.edsoo.ru/ff0cf02e 1 e/lbHa 3a erHHEH
7.01.2 paboTa. ns

025




NMnoJly4YeHHbI

X 3HaHWUN.
BrsyanbHa | Ypok
S NpoBepKa | N3yyeHus
OnTuueckue mpuodopsl 1 33/,aHNA B | HOBOIO
35 YCTPOMCTBA U YCIIOBHS MX 23.01. pabouei mMaTtepuana.
0e30MacHOT0 MPUMEHEHUS 2025 TeTpaau,
noLuaroBbl
A KOHTPO/b
BrnsyanbHa | Ypok
1 NpoBepKa | N3yyeHus
I'panu1bl NpUMEHUMOCTH o
B 3a/laHN B | HOBOrO
36 KJIACCUYECKON MEXaHUKH. bu6muoreka [HOK 2 2604l MaTepana
IoctynaTsl cienuanbHOM https://m.edsoo.ru/ff0cf862 | 4.01.2 P P )
TEOPUH OTHOCUTEIBHOCTH 025 TETPaAv,
nowarosbl
A KOHTPO/b
BusyanbHa | Ypok
1 NpoBepkKa | N3yyeHns
OTHOCUTENBHOCTh 3alaHNN B | HOBOIO
bubmuorexa [JOK o
37 OJIHOBPEMEHHOCTH. 3aMelJICHUE 30.01. pabouen MaTepurana.
https://m.edsoo.ru/ff0cfa42
BPEMEHHU U COKPAICHUE JTNHBI 2025 TeTpaau,
rmoLuaroBsbl
A KOHTPO/b
38 DOHEPrusi ¥ UMITYJIbC but6mmoreka [{OK CamocToaT | Ypok
PETNATUBUCTCKON YaCTHULIBI. https://m.edsoo.ru/ff0cfc68 3 enbHas 3aKpenieH
CBs3b MACCHhI C SHEPTUEH U 1.01.2 pa6orta. ns
UMITYJICOM. DHEPIUs MOKOs 025




NMnoJly4YeHHbI

X 3HaHWUN.
[NMMcbMeHHbI| Ypok
Konrtponpnas padora «OnTHKa. .
. bubnunoreka IIOK N KOHTPO/Ib. | KOHTPO/A
39 OCHOBBI cIEUATIBHOW T€OpUU 06.02. g
https://m.edsoo.ru/ff0cf610 3HaHUN N
OTHOCUTEIIbHOCTH» 2025 .
YMEHUN.
BunsyanbHa | Ypok
A npoBepkKa | UsydeHUA
3a/,aHNA B | HOBOIO
40 ®otonbl. opmyna [1nanka. bubnuoreka [JOK 0 260uei JTeDMANa
OHeprus U UMILyJsC poToHa https://m.edsoo.ru/ffOcfel6 | 7.02.2 paboten Marepnana.
025 TeTpaau,
nowaroBbl
A KOHTPO/b
BunsyanbHa | Ypok
1 NpoBepKa | N3yyeHus
OTKpBITHE U UCCIIEOBAHUE ButG LOK 3alaHNN B | HOBOro
noIMoTeKA
41 .0 A.T. 13.02. n
doroapdexra. OnpIThI https-//m.edsoo.ru/f0cffed pabouei MaTepurana.
CroneroBa 2025 TeTpaau,
nowarosBbl
N KOHTPO/b
42 3akoHbI poTodddekra. bubnuoteka [JOK BusyanbHa | Ypok
yPaBHeHI/Ie DiiHinTeiina s https://m.edsoo.ru/ff0d015e 1 1 NpoBepKa | N3yyeHus
dotordpdexra. «KpacHas 4.02.2 3a4aHUA B | HOBOFO
rpanuna» Gororddexra 025 pa6oueii MaTepuana.
TETPAAN,

noLuaroBbl




N KOHTPONb

NMncbMeHH | Ypok
bl 3aKpenJ/eH
[Jasnenne ceera. Onbrtsl I1. H. BuG 1OK KOHTPO/Ib. | MA WU
noiMoTeKa
43 Jlebenena. Xumuueckoe 27.02.
. a https://m.edsoo.ru/ff0d04a6 $opmmpos
JIIEUCTBUE CBETA 2025 aHune
YMEHUI U
HaBbIKOB.
. CamocToaT | Ypok
TexHu4yeckue ycTponucTBa U
e/ibHaA 3akKpensieH
NpPaKTUYEeCKOe IPUMEHEHHE: 2
44 paborTa. na
dbotorneMeHT, POoTOAATUHK, 8.02.2
COJTHEYHast OaTapesi, CBETOIUO/T 025 noJjly4eHHbI
X 3HaHUW.
BunsyanbHa | Ypok
1 NpoBepKa | N3yyeHus
3ap,aH|/||‘/’| B HOBOIoO
45 Pemenue 3anay no teme bub6nuoreka [IOK 05.03 26046l MaTepVana
«neMeHThI KBAHTOBOM OIITHUKUY https://m.edsoo.ru/ff0d0302 o P P ’
2025 TeTpaau,
nowarosBbl
M KOHTPO/b
46 Monens aroma Tomcona. but6mmoreka [{OK Bu3yanbHa | Ypok
OmbiTsl Pesepopaa mo https://m.edsoo.ru/ff0d091a | 0O A NpoBepKa | n3yueHus
pacCesTHUIO O-4aCTHIL. 6.03.2 3a4aHNi B HOBOFO
[LmanerapHas MoJenb aToMa 025 pa6oueii MaTepuana.
TETPAAN,

noLuaroBbl




N KOHTPONb

BrsyanbHa | Ypok
A NpoBepkKa | n3yyeHus
. LOK 33aldaHNN B | HOBOIO
nOITMOTEKA
47 [Toctynater bopa 12.03. n .
Y P https://m.edsoo.ru/ff0d0afa pabouent Marepuana
2025 TeTpaau,
noLuaroBbl
A KOHTPO/b
CamocTtoaT | Ypok
W3nyuenue u nornouieHue
€/ibHa 4 3akKpensieH
43 ($OTOHOB MpH MEepexoie aToma ¢ bubnuoteka [JOK 1 16074 s
OJIHOTO YPOBHSI SHEPTUU Ha https://m.edsoo.ru/ff0d0afa | 3.03.2 P '
Ipyroi. Buzasl ciekTpoB 025 nony4exHel
X 3HaHUW.
BunsyanbHa | Ypok
BoiHOBBIE CBOIICTBA YACTHII. A NMpoBepKa | N3yydeHu
Bounsl ne bpoiins. 33JaHN B | HOBOrO
49 KopmyckynsipHo-BOIHOBOM bubmmorexa [TOK 19.03 aboyeni MaTepwuana
PHyCKyIAp https://m.edsoo.ru/ff0d0ca8 o P P ’
nyanu3M. CIIOHTaHHOE U 2025 TeTpaau,
BBIHY’KJICHHOE U3ITyYeHHE NOLLAroBsl
M KOHTPO/b
CamocToaTr | Ypok
OTKpbITHE PATOAKTUBHOCTH.
e/ibHa 4 3aKkperuieH
Ombitel Pesepdopmaa o bubnunorexa [IOK 2
50 paboTa. ns
ONPEAEIIEHUIO COCTaBA https://m.edsoo.ru/ff0d0fd2 | 0.03.2
PaaOAKTUBHOIO U3ITyYEHUS 025 nonyHeHHb
X 3HaHUNI.
51 CaoiictBa anb(a-, bera-, ramMmma- BunsyanbHa | Ypok
n3JyyeHus. Bnusuaue 26.03.




S IpoBepKa | n3yyeHus
3alaHNN B | HOBOIO
PaTMOAaKTUBHOCTHU Ha KHUBBIE 2005 pabouei MaTepuana.
OpTraHU3Mbl TeTpaam,
noLuaroBbl
A KOHTPO/b
BrnsyanbHa | Ypok
5 1 IpoBepKa | N3yyeHus
OTKpbITHE IPOTOHA U HEUTPOHA. o
3ajjaHnn B HOBOIo
5 N3otonsl. Anbga-pacna. bub6nuoreka [IOK 2 6 o
. o aboyen MaTepunasia.
DNEKTPOHHBIN U MO3UTPOHHBIN https://m.edsoo.ru/ff0d1162 | 7.03.2 P P
Oera-pacnazn. ['amma-u3nydenue 025 TETPaA,
nowarosBbl
M KOHTPO/b
Pursnyeckn | Ypok
Heprus CBSA3U HYKJIOHOB B o
2 epH CBASH HYIIOHO M ANKTAHT. | 0606LLeHN
aape. SnepHble peakluu.
P N P P bubnmoreka [JOK an
53 Snepubiit peaktop. [IpoOnemsrl, 02.04.
https://m.edsoo.ru/ff0d1356 cuctemMaTims
IIEPCIEKTUBBI, IKOJIOTHYECKUE 2025
ACTIEKTHI SIJIEPHOM SHEPTeTUKU aumn
3HaHWN.
DJIeMeHTapHBIC YaCTHIIbI. NMncemeHH | Ypok
OtkpsiTHEe 03UTpOHA. MeTOaBI bl KOHTPO/ISA
HAOJII0/IEHUS U pEeruCTpaliu KOHTPOMb. | 3HAHWIA 1
54 3neMeHTflpHHx YacTHL. bubnmoreka [JOK 0 yMeHUiA.
Kpyraslit cTon https://m.edsoo.ru/ff0d0e38 | 3.04.2
«DyHIaMEHTAIbHBIE 025

B3anMoieHcTBHA. EMnHCTBO
(bU3UYECKON KapTHHBI MUAPay




BrnsyanbHa | Ypok
) S NpoBepKa | N3yyeHus
Bun 3Bé3qH0r0 Heda. o
. 3aaHNn B HOBOTIoO
CosBesaus, spKue 3BE31bI, .
55 16.04. paboueri mMaTepuana.
IUIAHETHI, UX BUJUMOE 2005
nsukeHue. CollHe4Has cucremMa TETPaAL,
noLwlaroBbl
A KOHTPO/b
BrnsyanbHa | Ypok
1 NpoBepKa | n3yyeHns
Counne. Conneynas { 33/laHNN B | HOBOIO
56 | axTtuBHOCTB. ICTOYHMK 3HEPrHU 704 pabouei MaTepuana.
ConHua u 38€3 e
I I 025 TeTpaau,
noLuaroBbl
N KOHTPONb
3BE3/1BI, UX OCHOBHBIE CamocToAaAT | Ypok
XapPaKTCPUCTHUKHU. 3BE3BI eJ/lbHa 4 3aKperieH
[JIABHOM II0CJIEJ0BATEIBHOCTH. pa6oTa NS
57 | BHyTpeHHEe CTpOEHHE 3BE3 . 23.04. MONYYeHHb!
CoBpeMEHHbIE MPEICTABICHUS O 2025 .
X 3HaHNW.
IPOMCXOXKAECHUU U IBOJIOLNH
CouHIia 1 3BE€31Q
58 Mueunsrtii [Tyte — Hama BunsyanbHa | Ypok
TI'anaktuxka. [Tonoxxenue u 2 1 NpOBepKa | N3yyeHus
nsrxenne ConHua B ['anaktuke. 4.04.2 3agaHnii B | HOBOroO
) . 2 °
lNanmaxtuku. Y€pHbIE ABIPHI B 025 paboueii MaTepuana.
Aqpax rajakTuK
TETPAAN,

noLuaroBbl




N KOHTPONb

BrsyanbHa | Ypok
S1 NpoBepKa | n3yyeHus
Bcenennas. Paz6eranue o
3ajaHNn B HOBOIO
rajgakTuk. Teopus bonbiioro -
59 30.04. paboueii mMaTtepuana.
B3pbIBa. PenukToBOE M3ITyueHHE. 2005
MertaranakTuka TETPaAn,
noLuaroBbl
A KOHTPO/b
CamocToar | Ypok
€/ibHa 4 3akKpensieH
Hepemennsie mpo6iaembl 0
60 paborTa. na
aCTPOHOMHUU 7.05.2
025 NoOJIy4YEHHbI
X 3HaHUW.
NMncemMeHH | Ypok
bl 3aKkpenneH
KonrtponsHas padora 0 KOHTPO/Ib. | MA WU
61 «OJIEeMEHTHI aCTPOHOMUH U 8.05.2 dbopmupos
acTpous3ukm» 025 aHue
yMeHUM 1
HaBbIKOB.
62 O06o0maromuit ypok. Poss BusyanbHa | Ypok
(1)I/I3I/IKI/I " aCTpOHOMHHU B 14.05. q npOBepKa 3aernneH
SKOHOMHUYECKOM, 2025 3agaHUli B | s u
TEXHOJOTMYCSCKOM, COIMAIILHOM pa6oueii dbopMMpoB
Y ATUYECKOM chepax
TETPAAN, aHune
JESTEIbHOCTH YEJI0BEKa o
noLuaroBbl YMEHNUN N




i KOHTPOJIb | HaBbIKOB.
BusyanbHa | Ypok
s 3aKpenneH
npoBepka | msau
O6o6maromuit ypok. Posib u sapanmii e | GopMNpPOB
MECTO GU3HKH 1 aC{POHOMHH B « BECEPASOBATENHOE VPEIEHWE roPORA - bHmp
63 o M HJ/] WIMAJTIBHOE  yrbsrosckacreaHin wkona tzs | 14.05. a60l-‘|e|/| aHune
COBpeMeHHOI/I Haqug OE ﬁN: C=RU, S:anﬂggtl); Laﬂ c\?nacnm STRTE T="yn. o p
apXOMEHKO, AoM "I L=r. YnbaHosck, T=flupektop, O=" )
ipa OELLECE PAS O i =7 T e oo 2025 TeTpapM, | ymeHwii v
p LL|| TE” byﬂbﬂHOBCKA ""CPE[HIAA WKOMNA No.28™"|
HOE YYPEXOEHWE @T%if%%%’ﬁﬁﬁ?ﬁ@%&Engégi? - nowlaroBbl | HaBbIKOB.
:m" ou. yandex.ru, [5G=AsraT AraamoBuy, =®ansos, o
rog OfA YIbAH %B B A ook roronn 7
"CPEOHAA LUKOJTA e s noatacopon sror aosyron psoei
" )I/gocTosepmouxeﬁ.nonn CblO KO HT On b
Ne-28 oo s P
oxit Reader Bepcus: 9.f . BVI3yaana ypOK
s 3aKpenneH
5 npoBepka | msau
O6o6maromuii ypok. Pons .
. 33faHnn B | dopmmpoB
¢buznyeckoil Teopuu B 1 .
64 . 1 pabouein aHne
(dbopMUPOBaHUY TIPEICTABICHUN 5.05.2 .
0 (pusmueckoi KapTHHE MUpa 025 TETPaAu, yMeHVN 1
nowaroBbl HaBbIKOB.
7
KOHTPO/b
®poHTanb | Ypok
O600matomuii ypok. Mecto HbIA 3aKpennieH
M3UYECKOM KapTUHBI MHUpa B onpoc. naun
p P )
65 001IeM psiy COBPEMEHHBIX 1 5052 dopmuposB
€CTECTBEHHO-HAYYHBIX 025 aHue
NpeCTaBICHNAN O IPUPOIC YMEHWA 1

HaBbIKOB.




NncemeHH | Ypok
bI 3aKkpenne
Pe3epBHbIil ypok. MarHuTHOE KOHTPO/Ib. | HUA U
66 noJie. DJIEKTpOMarHuTHast 1 23.05. dopmmpo
VH Y KIS 2025 BaHue
YMEHUIA U
HaBbIKOB.
dusnyeck | Ypok
. N 0606LeHN
PesepBHblit ypok. OnTuka. AKTaHT au
67 OCHOBBI CITCIIAAIBLHON TEOPHH 1 28.05. A '
OTHOCHUTEIILHOCTH 2025 cncTeMati
3auumn
3HaHWN.
. NncemMeHH | Ypok
Pesepnsiii ypok. KBanrosas o
bubnuorexa [IOK 2 bl KOHTpOASA
68 ¢du3uka. DeMEHTHl ACTPOHOMUU 1 _
https://m.edsoo.ru/ff0d1784 | 9.05.2 KOHTPOJIb. | 3HaHWIA U
U acTpOPU3UKU .
025 YMEHWIA.

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

68




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

» Gusuka, 11 kmacc/ Makumes ['.J1., Byxosues b.b., YUapyrua B.M. oz
penakiueit [lapdpentreBoit H.A., AkunonepHoe o0iiecTBo «M31aTenbCcTBO
«IIpocseienue»

METOJINYECKHUE MATEPUAJIBI AJ151 YUUTEJIA

1. ®uzuka. 11 knacc. YueOHuk 1151 o0ieoOpa3oBat. opraHu3aluii ¢ MpuiI.Ha
AJIEKTPOH. HOocHTene: 0a30BbIi U mpoduabHEI ypoBHU/ .51, Mskues, b.b.
Bbyxosues, Corckuit H.H./ M.: Ilpocsemenue, 2020.

2. Kynepurreitn }0.C. @usuka. uddepeHuupoBaHHble KOHTPOJIbHbIE
pabotsl.7-11kmnacc.CII6.: U3a. Jlom «CentsaOpny», 2015.

3. ®usuka. «kKOHCTPYKTOP» CaMOCTOSATENIbHBIX U KOHTPOJIbHBIX padot. 10 —
11 kiaccel: mocodue it yuutesneh oomeoopaszopart. yupexaeauii/ C.M.
Angpromeukut, A.C. CioyxaeBckuil.- M.: [Ipocsemenue, 2018.

4. Coopnuk 3amad no pusuke. 10-11 xmaccst (k yaeOnukam [ 5. Msaxumiesa
u.ap.) — M.: Dx3amen, 2019.

5. Coopnuk 3anau no ¢usuke a1 10—11 kmaccbl: mocodue A ydanmxcs
o01reoOpa3oBar. opranuzaiuii: 0a3oBbii U poduit. yposuu / H.A.
[TapdenTrena.- 5-¢ uzn. M .: [Ipocsemenune, 2017 r.

6. ®usuka. 3amaunuk. 10-11 ki.: Ilocobue mas obmeoOpazoBar.
yupexaennii / PeivkeBuy A. I1. - M.: JIpoda, 2019.

7. TeMaTU4eCcKue caMOCTOSITENIbHbIE U KOHTPOJIbHBIE padoThl 1O pu3suke.10



kiacc. / O.W. I'pomrieBa.- M.: Dx3amen, 2017.

8. A.Il. PeimkeBuu. COopHuK 3a7a4 1o ¢usuke. Mocksa, poda, 2017 r
9. ®poHTankHbIe TabopaTopHbIe PabOTHI 1O Gu3uKe B 7-11 kmaccax
oOmeoOpa3oBarenbHbIX yupexaenusax: Ku. g yuurens / B.A. bypos, F0.1.
Huxk, b.C. 3BopsikuH u 1p.; noxa pea. B.A. byposa, I'.I'. Hukudoposa. - M.:
[Ipocsemenne: Yueo, nut., 2015

10. Kogudukarop 351€eMEHTOB coiepKaHusi U TpeOOBaHUN K YPOBHIO
MOJITOTOBKH BBIMTYCKHUKOB 00111€00pa30BaTEIbHBIX YUPEIKICHUN IS
nposeaeHus B 2025 rogy enuHoro rocygapctBeHHoro sx3amena no ®U3NKE.

11. JI. A. Kupuk. @usuka 11. COOpHHK CaMOCTOATENbHBIX U KOHTPOJIbHBIX
pabot. MockBa «Unekca» 2019 r.

12. ®usuka. 11 knace: TEXHOJIOTUUECKUE KapThl YPOKOB 110 yueOHuKky I.51.
Msxkumesa, b.b. byxosuesa, H.H. Corckoro/ aBt.-coct. H.JI. [lenareiiuenko.-
Bosrorpan: Yuurens. 2019.

13. T".B. Mapkuna ®usuka 11 kiacc. [loypounsie turanst o yueonuky I°.51.
Msxuninesa, b.b. byxosuesa. B.: Yunrens, 2020.

14. COOpHUK TECTOBBIX 3aJaHUM JJI1 TEMAaTUYECKOTO U UTOTOBOTO KOHTPOJISI.

®usuka 11 knace. M.: «Murennekr-Lentp», 2019

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



1. bubnuoteka LJOK https://m.edsoo.ru
2. https://resh.edu.ru
3. https://yaklass.ru
4. https://edu.skysmart.ru

5. https://urok.apkpro.ru



https://urok.apkpro.ru/

JINCT KoppeKLUU BbiNosHEHUS pa6oyeii NporpaMMbl

Ne
N3MeHeHs
B NOPSA0K
peanunsayum

pabouein
nporpamMmmel

CopepxaHue
N3MEHEHVI B
YCTaHOB/IEHHbIV
NopsA0K peann3saumu
paboyein NnporpamMmmel
(n3mMeHeHune
naaHNpyemMomn AaThbl
nposeseHVs ypoka /
N3MeHeHVe
nocnefoBaTeIbHOCTH
n3yyeHVsa Tem)

MpUUnHbI
BHeceHus
N3MEHEeHWI B
YCTaHOB/IEHHbI
nopsfoK
peanunsauunmn
pabouei
nporpaMmmeil
(6ONBbHUNYHBIN
JINCT yunTens,
NPNYNHA OTMEHbI
3aHATUI B
LKone)

[aTa
npoBejeHus
Hepeasin30BaHHO
nB
YCTaHOBNEHHbIN
CPOK TeMbl
(xon. yac.)

OTmeTKa O
nksuMaaumMmn
OTCTaBaHWA B
NPOXOXAEHNN

pabouein
nporpamMmmbil
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