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HOACHUTEJBHAS 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha YPOBHE CPEIHETr0 OOIIEro
oOpa3zoBaHusl pa3pabOTaHa HA OCHOBE MOJIOKEHUWH W TpPeOOBAHWI K pe3ylibTaram
OCBOEHHSI OCHOBHOM 00pa3zoBaTesibHON MporpaMMsl, npencrasieHHbix B PI'OC COO,
a Takxke ¢ yu€érom (QeaepanbHOi pabouedl mporpaMMbl BOCHUTAHUS W KOHIICTIUU
npenogaBaHusi yuyeOHoro mnpeamera «Pusnka» B 00pa30BaTEIbHBIX OpraHU3aLUAX
Poccuiickoii @eaepannn, peaanu3yronmx OCHOBHbIE 00pa3oBaTeIbHble NPOrPaMMBI.

Conepxanue mnporpamMMbl 1O (U3MKE HANpaBIeHO Ha (POpMUpOBaHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydaromuxcst 10—11 knmaccoB mpu oOyueHuu
ux (usuke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO IOAXOAA.
[Iporpamma no ¢usuke coorBercTByeT TpeboBaHusiM OGI'OC COO k miaaHUpyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METAlpelMETHBIM pe3ylbTaraM OOy4YeHHUs, a TaKxKe
YUUTHIBAET HEOOXOIUMOCTh pealu3alMd MEXIPEIMETHbIX CBsi3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMH Y4YEOHBIMU NpeaMeTaMu. B Heil ompenensitorcs OCHOBHBIE
e u3ydeHus: GU3MKW Ha YPOBHE CpefHero oliero oOpa3zoBaHUs, ITUIAHUPYEMbIE
pe3yabTaThl OCBOEHUSI Kypca (PU3WKH: JIMYHOCTHBIC, METApEIMETHBIC, MPEIMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma no pu3uke BKIIOYAET:

e IUIAHUPYEMBIE PE3YAbTaThl OCBOCHHS Kypca (u3MKd Ha 0a30BOM YpPOBHE, B

TOM YHCJIE PEAMETHBIE PE3YABTATHI MO TofaM 00yUYeHUs;

e cozepxaHue yueOHoro npeameta «Pusnkay 1o rogaM oOydeHHs.

®du3rka Kak Hayka o HanboJiee OOIIMX 3aKOHAaX MPUPOIbI, BBICTYIAsl B KAYECTBE
y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIIaJ B CUCTEMY 3HAaHUN 00
okpyxkarrmiem wmupe. IlkonbHBIH Kypc GU3UKH — CHUCTEMOOOPA3yIONTUN IS
€CTECTBEHHO-HAYYHBIX y4E€OHBIX MPEAMETOB, MOCKOIbKY (DU3UUYECKUE 3aKOHBI JIeKAT
B OCHOBE IIPOIIECCOB MW SBJIEHUM, W3y4aeMbIX XUMHEH, Ouonorueu, puanyeckon
reorpadueit u actpoHomueii. Mcnonp3oBaHne U aKTHBHOE TPUMEHEHHUE (PU3UIECCKHUX
3HAHUN OMNpeAeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTUH B cdepe
SHEPreTUKH, TPAHCIOPTA, OCBOEHHUS KOCMOCA, IOJIYYEHHUS HOBBIX MaTEpHANIOB C
3aJlaHHBIMU CBOWCTBAMHU M Jpyrux. V3ydeHue (Qu3MKuM BHOCHUT OCHOBHOW BKJIAJ B
dbopMUpOBaHHE  €CTECTBEHHO-HAYYHOW  KapTHUHBI MHUpa  OOydYarommxcs, B
dbopMupoBaHHEe YMEHUN MPUMEHSITH HAYYHBIM METON TMO3HAHUS TPH BBHIMOJIHECHUHU
MMH YYEOHBIX UCCIEIOBAHUN.

B ocHOBy kypca Qu3uKu A7 YPOBHS CpeHEro o0Iiero oopa3oBaHus MOJIOKEH
pAI Uael, KOTOpble MOXHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COAEPKUT Marepuall U3 BCeX pa3iesioB (U3UKH, BKIIOUAET Kak
BOIPOCHI KJIACCUUYECKOU, TaK U COBPEMEHHON (PU3UKHU.



Hoes eenepanuzayuu. B COOTBETCTBUM C€ HEH Marepuan Kypca (QU3UKH
0o0BbeIMHEH BOKPYT (pusnueckux teopuid. Benymum B kypce siBisieTcst GopMUpOBaHUE
MPEICTABIEHUN O CTPYKTYPHBIX YPOBHAX MaTEpHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanusaimsi mnpeanoyiiaraeT MCHOJIb30BaHUE
IYMaHUTApHOTO TOTEHIMana (U3MUYECKOW HAayKH, OCMBICICHUE CBSA3M PA3BUTHUSA
($u3MKHU ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U
HKOJIOTUYECKUMH MPOOJIEMAMH.

Hoes npuxnaonou nanpasnennocmu. Kype dbusuku npemnonaraeT 3HakOMCTBO €
IIUPOKUM KPYrOM TEXHUYECKUX U TEXHOJOTHMUECKUX NPWIOKEHUN HN3YUCHHBIX
TEOPUN U 3aKOHOB.

Hoes skonocuzayuu  peanusyercs TOCPEIACTBOM  BBEJEHUS  DJIEMEHTOB
COJIEP)KaHUs, MOCBAIIEHHBIX AKOJOTUYECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOpPbIE
CBSI3aHBl C PA3BUTHEM TEXHUKM W TEXHOJIOTHM, a Takxke OOCyXKIeHHs MNpodieM
PaIMOHAJIBHOTO IPUPOIONOIB30BAHMS M SKOJIOTMUECKON 0€30MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMU Kypca (U3MKA Ha YPOBHE CpPEIHEro oOIlero
oOpa3oBaHusl SBISIIOTCA (u3nueckue Teopuu (PpopMupoBaHHE NPENCTABICHUN O
CTPYKType TOCTpOeHUs (U3NUECKOW Teopuu, poiu (PyHIAAMEHTAIbHBIX 3aKOHOB U
IMPUHITMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPUPOJIE, TPAaHUIIAX TPUMEHUMOCTH
TEOpUH, JJIS ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUM U MPOIIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBI TOAX0I B Kypce (U3UKU peausyercs Mpexke
BCEro 3a CYET OpraHu3allii SKCIEPUMEHTAIBHON AesSTeNbHOCTU oOyydarommxcs. Jis
0a30BOro ypoBHsI Kypca (M3MKH — 3TO HCIOJIb30BAaHHWE CHUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX JKCIIEPUMEHTOB M JITA0OpAaTOPHBIX padOT, KOTOphIE B Mporpamme
no ¢usuke OOBEAWHEHBI B OOMIMA CHHUCOK YYCHHMYECKHX IPAKTHUYECKHUX PadoT.
Brigenenne B ykazaHHOM TNiepeuHe Ja00opaTOPHBIX paboT, MPOBOAUMBIX ISl KOHTPOJIS
U OIICHKH, OCYIIECTBISETCS YYaCTHUKaMHU OOpa30BaTelbHOrO MPOIECCa MCXOAS U3
OCOOCHHOCTEH IUIAHMPOBAaHHWS H OCHameHWs kaOuHera ¢Gu3uku. Ilpu >ToM
o0OecrieunBaeTCcsl OBNIAJeHUE OOY4YaIOUIMMUCS YMEHUSMU TMPOBOAUTH KOCBEHHBIC
WU3MEpEHUs, HUCCIENOBAaHUS 3aBHCHUMOCTEH (PU3NYECKHX BEJIWYHMH U TOCTAHOBKY
OIBITOB 10 ITPOBEPKE MPEIIOKEHHBIX TUITOTES.

Bonpioe BHUMaHUE ynenseTcsi PEUICHUI0 PAaCUETHBIX M KAYECTBEHHBIX 3ajau.
IIpu 3TOM O pacuy€THBIX 3a]a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4d C SBHO 3aIaHHOM
¢u3nyeckol MOJENbI0, TO3BONAIOIIME MPUMEHSTh W3YYCHHbIE 3aKOHBI |
3aKOHOMEPHOCTHU KaK M3 OJHOTO pa3ziena Kypca, Tak U MHTErpUpys 3HAHUSL U3 Pa3HbIX
paznenoB. [l KaueCTBEHHBIX 3a/Jady IMPUOPUTETOM SIBISIOTCS  3aJaHUsl  Ha
OO0BsICHEHHE MPOTEKaHUs (PU3MUECKUX SBJICHUI U MPOIECCOB B OKPYKAIOLIEH KU3HHU,
TpeOyroue  BbIOOpa  QU3MYECKOM  MOJeNd IS CUTyalldd  MPaKTHUKO-
OPUEHTHPOBAHHOTO XapakTepa.

B cootBercTBuM ¢ TpeboBanusMu GPI'OC COO k marepualibHO-TEXHUUECKOMY
obOecrnieueHnto ydyeOHOro mponecca 0a30BbIM ypoBeHb Kypca (U3MKUM Ha YpOBHE
cpenHero oOmiero oOpa3oBaHMs JIOKEH M3y4aThbCSd B YCIOBHUSIX TPEIMETHOIO



kabuHeTa (U3MKA WM B YCIOBUAX HMHTETPUPOBAHHOIO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAyYHOro Iukia. B kaOunere (pu3uku AOMKHO OBITH HE0OXOOUMOE
naboparopHoe 000pyIOBaHUE /JIsl BBIIIOJHEHUS! YKa3aHHBIX B IPOrpaMMe Mo (pU3HKe
YUYEHHUYECKUX NMPAKTUUECKUX padO0T U JEMOHCTPALIMOHHOE 000pYAOBaHHE.

JleMOHCTpallMOHHOE ~ 00OpyaoBaHHE  (QOpPMUPYETCS B  COOTBETCTBUU €
IOPUHIMIIOM  MUHUMAJBHOM  JOCTATOYHOCTH W OOECIEYMBAET  IOCTAHOBKY
MEPEUnCICHHBIX B MpOorpaMMe MO (U3MKE KIIIOYEBBIX JEMOHCTpALMA s
UCCJEIOBAaHUSl ~ M3yYaeMbIX  SIBJEHUH W  MPOLECCOB, HAMIUPHUUECKUX U
dbyHIaMEeHTabHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHEHUH.

JlaGoparopHoe 00OpynOBaHME JUIsI YYEHHYECKHX [MPAKTUYECKUX padboT
dopMupyeTcs B BHUAE TEMAaTUYECKUX KOMIUIEKTOB M OOecCHeuMBaeTcsi B pacuére
OHOTO  KOMILJIEKTa Ha JAByX oOydamomwuxcs. Temarnyeckue  KOMILIEKTbI
naboparopHOro 00OpYIOBaHUS JOKHBI OBITh IOCTPOEHBI HA KOMILJIEKCHOM
UCIIOJB30BaHUM AHAJIOTOBBIX U IMGPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpHUid.

OCHOBHBIMHM LIENISIMU U3y4YeHUSI (PU3UKU B 0011IeM 00pa30BaHUU SBISIOTCS

e (QopmupoBaHMe HHTEpeca W CTPEMJICHHS OOYYalOMIMXCSd K HAayYHOMY
U3YYCHUIO TIPUPOJIbI, Pa3BUTHE UX HWHTEIJICKTYaJdbHbIX W TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METO/€ MO3HAHUA U (PopMUpOBaHUE
UCCJIEIOBATENIbCKOTO OTHOIIEHUS K OKPYKAIOUTUM SIBJICHUSIM;

e (QopmupoBaHHE HAYYHOTO MHUPOBO33PEHUsSI KaK pe3yiabTara W3y4eHHs OCHOB
CTPOEHHUS MaTepUH U (PyHIAMEHTAIBHBIX 3aKOHOB (DU3HUKU;

e (opMHpOBaHNE YMEHUN OOBSICHATH SBJICHUS C UCIIOIh30BaHHEM (DU3NUECKUX
3HAHWM U HAyYHBIX JOKA3aTEIbCTB;

e (QopmupoBaHHE TpEACTABICHUNU O poMu (U3UKUA IS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTH.

JlocTuKeHHe 3TUX Liefiel obecrneynBaeTcsl pelleHUuEM CIEAYIOIUX 33134 B

nporecce u3yueHus Kypca Gu3MKU Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:

e MpuOOpETEHUE CUCTEMBI 3HaHHK 00 OOMMX (PU3NIECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUAX, BKIIOYash MEXaHUKY, MOJEKYISIpHYIO  (H3uKy,
AIIEKTPOIMHAMHUKY, KBAHTOBYIO (DH3UKY M 3JIEMEHTHI aCTPODU3HKY;

e (opmupoBaHHe YMEHUN MPUMEHSITH TECOPETUUCCKUE 3HAHUS JJI OOBSICHEHUS
(bu3nUecKuX SIBICHUIN B MPUPOJE U JIJISl IPUHATHUS MPAKTUIECKUX PEIICHUN B
TOBCEIHEBHOM JKU3HU,

e OCBOGHHE CIOCOOOB peHIeHUs pa3IW4HbBIX 3a7ad C $SBHO 3aJaHHOU
¢usnyeckoil Mozenplo, 3agad, MOAPA3yMEBAIOIIUX  CaMOCTOSITEIILHOE
co3flanue HU3NIECKON MOJICIH, aJIeKBaTHOM YCIOBUIM 3aJ1a4H;

e TMOHWMaHWE (U3MYECKUX OCHOB W TIPUHIIMIOB JEHCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJOTHMYECKHX IMPOILECCOB, UX BIMSIHUSA HA OKPYKAIOIIYIO

cpeay,



e OBIAJCHHE METOJAaMU CaMOCTOSTEIBHOTO TUIAHUPOBAHUS M TIPOBEACHUSA
(GU3HUECKUX SKCICPUMEHTOB, aHallM3a W WHTEPHpeTaruu WHGOPMAIHH,
OTIpeNieICHHsI TOCTOBEPHOCTH MOTYyUYEHHOTO PE3yNbTara;

e CO3/aHHE YCJIOBUW IJIsi Pa3BUTHS YMEHUN MPOEKTHO-MCCIET0BATEIHCKOM,
TBOPYECKOU EATEIBHOCTH.

Ha wu3ydenme ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CpEIHEro OOIIero
oOpazoBanust B 11 knacce orBoautcs 68 vacoB (2 yaca B Henento). B coorBeTcTBUM
CO IIKOJBHBIM TOAOBHIM IUIAHOM Ha wu3ydeHue ¢usuku B 11 kimacce B paboueit
porpamMMe pacipeeeHo 67 4acos.

[lpemmaraemplii B mporpamMMe 1O (QU3MKE TMepedeHb JabopaToOpHBIX U
NpakTUYECKUX paboOT SABISETCS PEKOMEHIOBAaHHBIM, YUYUTENb JENaeT BBIOOP
NpOBEJCHUS Ja0OpaTOpHBIX PA0OT © ONBITOB C YYETOM HMHIWBHIYaTbHBIX
0COOCHHOCTEN 00yJarOIUXCS.

COAEP KXAHHUE OBYYEHUA

Pasznen 1. DuekTpoanuHamMuka

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKYUA

[TocTrostHHBIE MarHuThl. B3auMmoneicTBUE MOCTOSSHHBIX MarHUTOB. MarHuTHoe
nosie. Bektop MarHuTHOW MHIAYKUMH. [IpyHIUMI Cynepno3uluyud MAarHUTHBIX TOJIEH.
JluEMM MarHuTHOM WHAYKOWU. KapThHa JWMHUM MAarHUTHOW WHIYKUWAHW TIOJIS
NOCTOSTHHBIX MAarHUTOB.

MarHuTtHoOe 1ojie NpoBOJHUKA ¢ TOKOM. KapTuHa TMHUNA WHAYKINHA MarHUTHOTO
NoJil JJIMHHOTO MPSIMOIO MPOBOJHHMKA M 3aMKHYTOIO KOJIBLIEBOTO ITPOBOJHUKA,
KaTylmku ¢ TokoM. OnbIT Dpcrena. BzauMmoaelictBre NpOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOIYy/b U HalpaBJICHUE.

Cuna JlopeHiia, €€ MOJyab W HalpaBieHue. [[BUkeHHE 3apssKEHHOW YacTHUIlbI B
OJTHOPOIHOM MarHuTHOM moje. PaGora cuisl JlopeHma.

SIBneHne ANeKTpOMAarHUTHON MHAYKIHH. [I0TOK BEKTOpa MarHUTHOW MHIYKIUU.
DNEKTPOABUKYILAS CUJIa UHAYKIHUH. 3aKOH AJIEKTPOMArHUTHOW UHAYKIMU Dapajes.

BuxpeBoe »snexTpuyeckoe moje. OIEKTPOJABHKYIIAs Cujla HHAYKIUUA B
MIPOBOJHUKE, IBMKYIIEMCS MTOCTYIIATENIBHO B OAHOPOJHOM MAarHUTHOM IIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTh.  SIBIEHHME  CAMOMHIYKUMH.  OJEKTPOABHKYILIAS  CUJa
CaMOMHIYKLIHH.

DHeprusi MAarHUTHOTO TOJSI KATYIIKU C TOKOM.

DJEeKTpOMarHuTHOE TOJIE.

TexHuueckue ycTpouCTBa U MPAKTUUYECKOE MPUMEHEHUE: MOCTOSHHbIC MAarHUTHI,
ANIEKTPOMATHUTBI,  DJIEKTPOJBUraTelb, YCKOPUTEIM  DJIEMEHTApHBIX  YaCTHII,
WHYKIIMOHHAS TIEYb.

Jlemoncmpayuu



OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOIO ITyYKa MATHUTHBIM IOJIEM.

JIMHUY MHIYKIIMUA MarHUTHOTO ITOJIA.

B3aumoneiicteue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIopeHIia Ha MOHBI MJIEKTPOIIUTA.

SIBneHue ANEeKTPOMarHuTHOM MHAYKIUU.

ITpaBuno Jlenua.

3aBUCHMOCTb DJIEKTPOABMKYIIEH CUIIbI MHAYKUUU OT CKOPOCTH H3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHue CaMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yyeHne MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue nelcTBUS MOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue ABICHUS AIEKTPOMATHUTHOW HHAYKIUU.

Pasnen 2. KoseOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHumHble Koiedanus

Konebarenbhas cUCTEMA. CBoOoHbIE MEXaHUYECKHE KoJieOaHusl.
apmonunueckue konebanus. Ilepuon, dvacrora, ammiuTyna 4 ¢asza KoueOaHUU.
[IpyxuHHBIA MasTHUK. MareMarM4ecKuil MasATHUK. YPaBHEHHE TapMOHUYECKHUX
kosne6anuii. [IpeBparnienue sHepruu Mpyu rapMOHUYECKUX KOJICOaHUSX.

Konebarenpupiii  koHTYp. CBOOOAHBIE DIEKTPOMArHUTHBIE KoOJieOaHUS B
uaca’IbHOM KOJIEOAaTeIbHOM KOHType. AHAIOTUS MEXKIYy MEXaHWYECKUMH U
AIIEKTPOMarHUTHBIMU KoseOanusamu. @opmyna TomcoHa. 3akOH COXpaHEHUs YHEPTUU
B UJI€aJIbHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBnenue o 3aryxaromux KoieOaHusX. BbIHYXIECHHbIE MEXaHHUYECKHE
kose6anusi. Pe3onanc. BeiHyX/I€HHbBIE AIEKTPOMArHUTHBIE KOJIeOaHus.

[lepemennsiii  Tok. CHHyCOMJANbHBIA  NEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO0 TOKa. AMIUIUTYIHOE€ U JICUCTBYIOIIEE 3HAUYEHHE CHJIBI TOKAa U
HaIPsKCHUSL.

Tpanchopmarop. IlpousBoacTBo, mepegada W MOTpeOICHUE DICKTPUUCCKON
SHEPIrUM. DKOJIOTUYECKHWE PHUCKH TPHU MPOU3BOACTBE 3JIEKTpo3Hepruu. KymbTypa
HCIOJIb30BaHMS AIEKTPOIHEPTUU B IOBCEAHEBHOM KU3HU.

TexHu4yecKkue yCTpOMCTBA M MNPAKTHUYECKOE IPUMEHEHHUE: JJIEKTPUYECKUMN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUHU 3JIEKTPOIIepeIay.

Jlemoncmpayuu

UccnenoBanue mnapaMeTpoB KoyieOaTeIbHOW CUCTEMbl (TIPYXUHHBIA —WIIU
MaTeMaTUYeCKUi MasiTHUK).

Habmtonenue 3aryxarommux KojaeOaHmii.

NccnenoBanue CBOWCTB BBIHYKICHHBIX KOJIEOAHUIA.



HaGnronenue pe3onanca.

CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHNS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKa M HAIPsDKEHHSI OT BPEMEHHM) IS
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3oHanc 1npu MmoOCIENOBAaTENBHOM  COEAMHEHUU  PE3UCTOPA, KaTYIIKU
MHIYKTUBHOCTH M KOHJEHCATOPA.

Monenp TMHUN IEKTPONEPENAYN.

Yyuenuueckuii skcnepumenm, nabopamopHwie pabomawi

HccnenoBanue 3aBUCUMOCTH NEPHOAA MaJlbIX KojieOaHUH Tpy3a Ha HUTH OT
JUTMHBI HUTH M MacChl Ipy3a.

HccnenoBanue NEPEMEHHOIO TOKa B LEMH W3 MOCIENOBATENIBHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUNHble 60JIHbL

MexaHnudeckue BOJNHBL, ycinoBus pacnpoctpaHeHus. Ilepuon. CkopocTh
pacrpocTpaHeHHMsT W JJuHA BOJHBL. [lomepeyHble W NPONOJIbHBIE  BOJIHBI.
NuTtepdepentus u nupakius MEXaHUYEeCKUX BOJH.

3Byk. CropocTh 3ByKa. | poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHuTHbIE BOJHBL. YCJIOBHUS H3IIYUYEHHsI DJIEKTPOMATHUTHBIX BOJH.
B3anmuas opuentanus BektopoB E, B, V B asnektpomaruutHoi BosiHE. CBOiiCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpaKE€HUE, MpeJOMIICHHE, MoJspu3anus, Iudpakims,
uHTepdepennns. CKOpOCTh AEKTPOMArHUTHBIX BOJH.

[IIkana >7€KTPOMArHUTHBIX BOJH. lIpHMeHEeHHE 3IEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUKIIBI pagUOCBA3U U TEIEBUICHUS. Pagnonokamus.

DIEKTPOMAarHUTHOE 3arps3HEHNUE OKPYKAIOIIEH Cpebl.

TexHuueckue yCTpoOMCTBA W NPAKTUUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YIBTPa3BYKOBas [HArHOCTMKA B TEXHUKE M MEIULUHE, panap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-meus.

Jlemoncmpayuu

OOpazoBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOAOIBHBIX BOJIH.

Konebmromeecs Tea0 kak HCTOYHUK 3BYKa.

HaGmronenue orpaxeHus 1 MpeIoMIICHUS MEXaHUYECKUX BOJTH.

Hab6monenmne natepdepennnu u qudpakiin MEXaHUIECKUX BOJTH.

3BYKOBOM pPE30HAHC.

HaGmronenme cBsS3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTY0W M 9aCTOTOM
KOJIeOaHMiA.

HccnenoBaHnue CBOWCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPA)KEHHUE, MPEIOMIIEHHE,
noJisipu3anus, iU pakuus, THTephepeHus.

Tema 3. Onmuka

l'eomerpruueckas ontuka. IIpsAMOIMHENHOE pacIpOCTPAaHEHUE CBETa B
OoIHOpOoJHOM cpene. JIyu cBeTa. ToueuHbI HICTOYHHUK CBETA.



OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. lIlocTpoeHue wn300pakeHUl B
IJIOCKOM 3€pKale.

[Ipenomnenne cBera. 3akOHBI MpENOMIEHUSI cBeTa. AOCOJIOTHBIN MOKa3areib
npenomieHus. IlomHoe BHyTpeHHee otrpaxeHue. lIpenenbHbI yroia IOIHOIO
BHYTPEHHETO OTPAXKECHUSI.

Hucnepcust ceeta. CnoxkHblil coctaB Oenoro ceera. LlBer.

Cobuparomue 1 paccenBaromue JuH3bl. ToHKasa nuH3a. DokycHoe paccrosiHue
U ONTHYEcKas cujia TOHKOW JnH3bl. [locTpoenne nzoOpaxkeHuii B coOOMparomUX U
pacceunBarouX JUH3aX. POpMysa TOHKOHM JUH3bL. YBEIUYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH FEOMETPUUECKON ONTHUKH.

Bonnosast ontuka. MUnrepdepenuus ceera. KorepeHTHbIE HICTOUHUKH. YCIOBUS
HaAOJI0ICHUS] MAKCUMYMOB U MUHUMYMOB B MHTE€pP(EPEHIIMOHHOW KapTHHE OT ABYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuusa csera. dudpakunonHas peméTka. YcioBue HAOMIOACHUS TTIABHBIX
MaKCHUMyMOB TIpH TMaJ€HUM MOHOXPOMATHYECKOTO0 CBeTa Ha JUGPaKUUOHHYIO
PELIETKY.

ITonspusauus ceera.

TexHuueckue yCTpOHWCTBA UM MPAKTUYECKOE TNPUMEHEHHE: OYKH, JIyna,
¢doToanmnapar, MPOSKIMOHHBINA arnmapaT, MUKPOCKOII, TeJIECKOI, BOJIOKOHHAsI ONTHKA,
nupakiOHHAs PeMIETKA, MOISIPOUI.

Jlemoncmpayuu

[IpsMonuHeliHOE paclpoCTpaHEHHE, OTPAKEHWE W MPEIOMJIICHUE CBETA.
OnTuueckue nMpuoOpHI.

[TomHOE BHYTpEHHEE OTpakeHHe. Moaenb CBETOBOIA.

HccnenoBanne cBOMCTB M300pakeHUH B JTMH3AX.

Monenu MUKPOCKOIIA, TEIECKOTIA.

Hab6mronenne uatepdepeHny cBera.

HaGmonenune nudpaximm cBeTa.

HabGnronenne nucnepcuu cBera.

ITonmyuyeHune criekTpa ¢ MOMOIIBIO IPU3MBI.

[Tonydenue criekTpa ¢ MOMOIIbI0 TU(PPaKITMOHHON PETIETKH.

Habmtonenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenune nmokasaTesns IpesioMIICHUs CTEKIIa.

HccnenoBanne CBONCTB N300paKEHUH B JTMH3AX.

Hab6nronenne nucnepcuu cBera.

Pa3znes 3. OCHOBBI cielIHAIBLHOM TEOPUH OTHOCUTEILHOCTH
['paHnIbl NPUMEHUMOCTH KJIacCUYECKOW MexaHuku. [locTynarsl cnennanbHOU
TEOPUH OTHOCHUTEIIbHOCTH: MHBAPUAHTHOCTH MOXYIISI CKOPOCTH CBETAa B BaKyyMe,
NPUHIUAN OTHOCUTEIIBHOCTH DUHINTEHHA.



OTHOCUTENBHOCTh ONHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpAIICHUE
JUIAHEL.

DHEPrusi 1 UMNYAbC PEIIATUBUCTCKON YaCTHUIIBI.

CBs13p Macchl € DHEPTUEW UM HMIYIIBCOM PEISTUBUCTCKOM YacCTULBI. DHEPrUs
ITOKOS.

Pasnen 4. KBanroBasi pusuka

Tema 1. Dnemenmol KEAHMOGOI ONMUKU

®oronsl. Gopmyna [Inanka cBsi3u s3HEpruu (HOTOHA C €ro YacTOTON. DHEprus u
UMIYJIbC POTOHA.

OTtkpeiTue u ucciuenoanue Gorodddexra. Onbitel A. I. CroneroBa. 3aKOHBI
doroadpdexra. YpaBHenue OiHmTeHa s potorddexra. «KpacHas rpanuia»
dbotorddekra.

JlaBnenwne cera. OnbiTel 1. H. JIeOGenena.

XHUMHUYECKOe JCHUCTBUE CBETA.

TexHuueckne yCTpoOWCTBAa U TNPAKTUYECKOE TPUMEHEHHE: (DOTOIIEMEHT,
doTonaTumK, coHeuHas Oarapesi, CBETOIUOI.

Jlemoncmpayuu

®dotordhPekT Ha yCTAHOBKE C IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHelTHEro Gororddexra.

CBeToauon.

Conneynas Oarapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmbiThl Pesepdopma mo paccesHHIO O -YacTHIL.
ITnanerapuas monens atoma. [loctynater bopa. M3nyuenue u normomieHue (OTOHOB
U MEPEXO/IE aTOMa C OJHOTO YPOBHS 3HEPTHH Ha Apyroi. Buael ciektpoB. CriekTp
YPOBHEU 3HEPruM aroMa BOJIOPoAa.

BonnoBbeie cBoicTBa yactul. Bomnbl e bpoiis. KopnyckynsipHO-BOITHOBOM
JyaJTU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTy4YCHHE.

TexHn4ecKue yCTporucTBa U MPAKTUYECKOE ITPUMEHEHHE: CIIEKTPAJIbHBIN aHAJIN3
(cmekTpockoI), J1a3ep, KBAHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Monens onbiTa Peszepdopna.

OmnpeneneHue JIMHBI BOJIHBI JIa3zepa.

Hab6nronenune muHEHYIATHIX CIEKTPOB M3 TyYCHHUS.

Jlazep.

Yuenuueckuii akcnepumenm, nabopamophsie pabonivl

Habmtonenne nuHelyaToro cuekrpa.

Tema 3. Amomnoe a0po



OKCIEPUMEHTHI, JTOKa3bIBAIOIINE CJIOXKHOCTh CTpoeHus sAnpa. OTKphITHE
paanoakruBHocTH. OnbIThl Pesepdopaa nmo omnpeneneHro cocraBa paguoaKTUBHOTO
m3nyuenus. CBoiicTBa anbda-, OeTa-, raMMa-u3iydeHus. BiusHue paanoakTuBHOCTH
Ha KUBBIE OPTAHU3MBI.

OtkpeiTHE TIpOoTOHa W HeWTpoHa. Hykionnas wmonens snpa IeilizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucio siapa. M30tomsl.

Anbda-pacnan. DneKTpOHHBIA U MO3UTPOHHBIN OeTa-pacnaj. ['aMMa-u3nydeHue.
3aKOH paJuoOaKTUBHOIO pacnaja.

DHeprust CBsI3U HYKJIOHOB B siipe. SaepHbie cuiibl. Jlepext macchl spa.

SnepHble peakuuu. JlegeHne U CUHTES slIep.

Anepnsiii  peaxtop. Tepmosiaepusiii cunHte3. [IpoOreMbl U TEPCHEKTUBBI
SAIEPHON SHEPIeTUKU. DKOJOTUUECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.

DOneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

MeToabl HAONIIOAEHUS U PETUCTPAIIUU DJIEMEHTAPHBIX YACTHII.

dyHaaMeHTalbHbIe B3auMoaecTBus. EnMHCTBO pr3nyeckoil KapTUHBI MUpA.

TexHnueckue yCTpOHCTBA M MPAKTHYECKOE MPUMEHEHHUE: JT03UMETpP, Kamepa
Bunbcona, siiepHbIil peakTop, atoMHast 6omoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOLIHUX YACTHIL.

Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomol

HccnenoBanne TpekoB 4acTul] (110 TOTOBBIM (poTorpadusm).

Pa3znes 5. DiieMeHTBI AaCTPOHOMHUM U ACTPOPU3NKH

Otanbl pa3BUTUS acTpoHOMHH. [IpuKkiiamHOE M MHPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMHH.

Bun 3Bé3gHoro neba. Co3Be3nus, sipkue 3BE3/bI, IUTAHETHI, UX BHIUMOE
JBUYKEHUE.

ConHeuHas cuctema.

Comnnue. ConHeuHasi akTUBHOCTh. McTounuk sHeprun CoJiHIa U 3BE37. 3BE3BI,
X OCHOBHBIE XapaKTEPUCTUKU. JlMarpamMma «CIEKTPaJIbHBIM KJIAaCC — CBETUMOCTBY.
3BE3MbI TIABHOM MOCJIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY IS
3BE3]l MIABHOM MOCIEN0BaTENbHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpeMEHHBIE
MPEACTABICHUS O MPOUCXOXKICHUH W 3Boyitoluu ConHua U 3BE3A. DTambl >KU3HU
3BE3M.

Mineunbiii Ilyte — nHama [anmaktuka. Ilomoxxenune u naBwxkenue ConHila B
lNanakruke. Tunel ranaktuk. PaguoramakTuku u kBa3zapbl. UEpHbIE ABIPHI B sApax
rajakTuK.

Bcenennas. Pacmupenne Bceenennoii. 3akon Xa06ma. PazOeranue rajgakTHK.
Teopust bonpmioro B3peiBa. PeMKTOBOE U3ITyUYEHHE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménubie npo0iaeMbl aCTPOHOMHUH.



Yuenuueckue nabnrooenus

HaGnronenusi HEBOOPYXEHHBIM TJIa30M C HCIOIB30BAHHEM KOMITBIOTEPHBIX
MPUJIOKEHUN JIJIL OMPEICIICHUS TOJIONKEHUST HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHbIE c03Be3/1hsi CEBEPHOro MOMyIIapus U SIPKUE 3BE3IBL.

HaGntonenus B Teneckon Jlynsl, manet, Maeuynoro Iytu.

Oo6o01maoee NOBTOpeHUE

Ponb Gu3nku U aCTPOHOMUU B SIKOHOMHYECKOU, TEXHOJIOTUYECKOM, COLIMAIbHON
1 3TUYECKOH cdepax NesITeIbHOCTH YEJIOBEKa, POb U MECTO (PU3UKU U aCTPOHOMHUHU
B COBPEMEHHOU HAay4yHOW KapTHHE MHpPA, poJib (PU3UYECKON TeOpuHu B (HOPMUPOBAHUU
npeacTaBieHu 0 GU3MYECKON KapTUHE MHUpPa, MECTO (PU3MUEeCKOW KapTHUHBI MUpa B
00111eM psITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUN O MPUPOJIC.

MesxknpeaMeTHbie CBA3U

Nzyuenune kypca ¢usuku 6azoBoro ypoBHsi B 11 kiacce ocymiecTBisieTcs ¢
Y4ETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€ C KypcamMu MaTeMaThKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Medsicnpeomemuvie nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO
MO3HAHMS: SIBJICHUE, Hay4HbIN (pakT, rumoresa, pusznueckas BeIMUYMHA, 3aKOH, TEOPHS,
HaAOJIIONICHNE, SKCIIEPUMEHT, MOCIIMPOBAHUE, MOJIEIb, U3MEPECHHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHUHN, TPUTOHOMETPUYECKUE (DYHKIIUU:
CUHYC, KOCUHYC, TAHI€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPbl M HMX IPOEKIMU HAa OCH KOOPJMHAT, CJOKEHHE BEKTOPOB, MPOU3BOIHBIC
DIIEMEHTAPHBIX  (YHKIUN, TMPU3HAKA TOA00US TPEYrOJIbHUKOB, OIpeAesieHHue
TUTONIAM TUIOCKUX (Uryp u o0bEMa Tel.

bBuonocus: »nexkrpuyeckue SBICHHS B KUBOM TMpuUpoje, KojebareabHbIe
JIBUKEHHUSI B KUBOW MPHUPOJIC, ONTHYECKUE SIBICHUS B KMBOW NPUPOAE, HCUCTBHE
paguanyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTATUTMUECKON PEIIETKH, CIIEKTPAIbHbIN aHAIH3.

T'eoepaghus: MarHUTHBIE TONIOCA 3€MJTH, 3aJIeKH MAarHUTHBIX Py, GOTOCHEMKA
36MHOU MOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHUN.

Texnonoeus: JNUHUAM  DIIEKTpPOIIEpeNad, TE€HEpaTop MEPEMEHHOTO  TOKa,
ANEKTPOABUTATENIb, WHIAYKIMOHHAS II€4b, pajap, pPaJUONPUEMHHUK, TEIEBU30D,
anteHHa, tenedoH, CBY-meub, NPOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
coJiHeyHas Oarapes.



IINTAHUPYEMBIE PE3VJIIBTATBI OCBOEHUSA ITIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU A

OcBoenne yueObHOro mnpeamera «®PusznMka» Ha YypOBHE CpEIHEro OOIIero
oOpazoBaHusi (06a30BBI ypOBEHB) MODKHO OOECIEUUTH JOCTHKEHHUE CIEHYIOIINX
JUYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaTbl OCBOCHUS Y4eOHOTo mpenMera «Du3uKa» HTOJKHBI
OTpakaTb TOTOBHOCTh M  CIIOCOOHOCTh  OOYYaroIIUXCS  PYKOBOJACTBOBATHCS
chopmMupoBaHHON BHYTPEHHEW MO3UIMUEH JIMYHOCTH, CHUCTEMON I[EHHOCTHBIX
OpUCHTAIlM{,  TO3UTUBHBIX  BHYTPEHHUX  YOGXKICHHH,  COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTAM POCCHUMCKOrO0 OOIECTBA, PACIIMPEHUE >KU3HEHHOIO
ONbITA W ONbITA JICSITEILHOCTH B MPOILIECCE pealnu3alMi OCHOBHBIX HAmpaBICHUI
BOCMUTATEIIBHOU 1€ TEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa’KaaHCKOro BOCIIUTAHUS:

c(hopMUPOBAaHHOCTh TPAXKIAHCKON IMO3UIMU OOYUYAIOIIETOCS KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIECTBA;

OPUHIATHE  TPAJAMIMOHHBIX  OOIIEYENIOBEYECKUX  TIyMAaHUCTUYECKUX U
JNEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JAESTEIBHOCTh B HMHTEPECAX Tpa)kIaHCKOrO
oO11ecTBa, yuacTBOBaTh B CAMOYITPABICHUH B 00pa30BaTelbHON OpraHu3alliu;

YMEHUE B3aUMOJIEMCTBOBATh C COLIMAIBHBIMU MHCTUTYTAMHU B COOTBETCTBHUU C
X QyHKIUSAMHU 1 Ha3HAUYCHUEM;

TOTOBHOCTbH K TYMaHUTAPHOMN U BOJIOHTEPCKOU JAEATEIBHOCTH;

2) NaTPUOTHYECKOr0 BOCIIUTAHMS:

c(hopMUPOBAaHHOCTHh POCCUMCKON IpakIaHCKON UACHTUIHOCTH, TaTPUOTH3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSAM
POCCUHCKUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(hOpMHPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TTOBE/ICHNUS,

CIIOCOOHOCTH OIICHUBATh CUTYAIlMI0 W TPUHUMATh OCO3HAHHBIC PpEIICHUS,
OPUEHTUPYSCh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM 4YHCIIE B
NESTENBHOCTU YYEHOTO;

OCO3HAHHE JINYHOTO BKJIaJa B MOCTPOEHUE YCTOMUYUBOTO Oy YIIErO;

4) 3¢TeTHYeCKOr0 BOCITUTAHUSI:

ACTETHYECKOE OTHOLICHWE K MHpPY, BKIFOUAs 3CTETUKY HAy4YHOTO TBOPYECTBA,
npucyiiero Gpu3n4ecko Hayke;

5) TpynoBOro BOCIIMTAHUS:



MHTEPEC K pa3IuyHbIM cepam npodhecCHOHATBHOMN AESTENIbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (PU3MKOM M TEXHUKOH, YMEHHE COBEpILaTh OCO3HAHHBIA BBIOOP
Oynyiieit npodeccuu U peain3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIAHBL;

TOTOBHOCTh U CHOCOOHOCTh K 0OOpa30BaHUIO W CaMOOOpa30BaHUIO B 00JacTu
(bU3UKHM HA TPOTSKEHUU BCEH KUBHU;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

c(hOPMHPOBAHHOCTh  AKOJIOTUYECKOM  KYJIBTYphl, OCO3HAaHHME TJI0OATBHOIO
Xapakrepa 3KOJIOTHYeCKUX podIieM;

IJIAHUPOBAHUE U OCYILIECTBIEHHUE JEHCTBUM B OKPYXKAIOLIEW CPEAE HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;

pacIIMpeHre OMbITa ACSITEIIbHOCTH SKOJIOTMYECKOW HANpPaBIEHHOCTH Ha OCHOBE
UMEIOLUXCA 3HaHUH 1o (pusuke;

7) HIEHHOCTH HAYYHOT'0 MO3HAHMS:

c(hOpMHUPOBAaHHOCTH  MHMPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKH;

OCO3HaHWE IEHHOCTHM HAy4yHOU JesATENbHOCTH, TOTOBHOCTH B IIpollecce
U3ydeHus: (PU3UKHU OCYHIECTBISATH MPOEKTHYIO U MCCIENOBATENIbCKYIO NEATEIbHOCTh
WHIMBUIYaJIbHO U B TPYIIIIC.

METANPEJMETHBIE PE3VYJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YYeOHbIE 1eCTBUSA
ba3oBble JJoruueckune AeMCTBUS
CaMOCTOSITEIBHO bopMynHpOBaTh u aKTyaJIu3upOBaTh po0emy,
paccMmaTrpuBarh €€ BCECTOPOHHE;
ONpEeAeNATh 1IeJU JESITEIbHOCTH, 3aJlaBaThb MapaMeTpbl W KPUTEPUU HUX
JIOCTHIKCHHUS
BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMaTPUBAEMBIX (DH3NUECKUX
SIBIICHUSX;
pa3pabareiBaTh IUIaH PEIICHUS MPOOJIEMBI C YYETOM aHaIM3a HMCEHOIIUXCS
MarepualibHbIX 1 HEMATEpHUAJIbHBIX PECYPCOB;
BHOCHTh KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUN AEATEILHOCTH;
KOOPJIMHUPOBATH M BBIMOJHATH pabOTy B YCJIOBHUSX peaabHOr0, BUPTYadbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS,
pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3oBble uccienoBarejbCcKue 1eMCTBUA .
BJIAJICTh HAYYHOM TEPMHUHOJOTHEH, KIIOYECBBIMH TOHSITHUSIMH W METOIaMH
dbu3nUeckoil HayKH;



BJIaJIETh HABBIKAMHU Y4e€OHO-HCCIIEOBATEIBCKON M MPOEKTHON JEATEIbHOCTH B
o0nacT (PU3MKH, CHOCOOHOCTBIO MW TOTOBHOCTBIO K CaMOCTOATENbHOMY IOUCKY
METO/IOB pEIICHUsT 3a4a4 (U3NYECKOTO COACpKAHUS, NPUMEHEHHUIO pPa3IMYHBIX
METO/IOB TIO3HAHMS;

BIaJIeTh BUIAMH JACSITEIbHOCTH IO TOJYyYEHUIO HOBOTO 3HAHHS, €ro
UHTEpIpeTaluy, TMpeoO0pa3oBaHUI0O M TNPUMEHEHHIO B Pa3IMYHbIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE IIPU CO3/1aHUU YUEOHBIX TPOEKTOB B 00IaCTH (PU3UKH;

BBISIBIIATH MPUYMHHO-CJICICTBEHHBIE CBS3M W  aKTyaJIM3HpOBaTh 3aj]ady,
BBIJIBUTATh TUTIOTE3Y €€ pEeHICHHs, HAXOAUTh apryMEHTHI IS JIOKa3aTebCTBA CBOUX
yTBEpKJICHUH, 3a7aBaTh TApaMeTPhl U KPUTEPUU PEIICHHS;

aHAJIM3UPOBATh TIOTYUYCHHBIE B XO/I€ PEIICHUS 3aJa4H PEe3yNIbTaThl, KPUTHIECKU
OLIGHUBAaTh MX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (opMymupoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIHHON
AESITEILHOCTH, B TOM YHCJIC TIPU U3yUYCHUN (PUUKH;

JaBaTh OIIEHKY HOBBIM CHUTYAIIHsIM, OIICHIUBATh TPHUOOPETEHHBIN OTIBIT;

yMeTh TEPEHOCUTh 3HAaHWA 1O (U3HKE B MPAKTUYECKYI 00JacTh
KHU3HENIEATEITPHOCTH;

yMEeTh UHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00IaCTei;

BBIJIBUT'aTh HOBBIE UJEH, IIpEJIaraTb OpUrHHAIbHbIE MOAXO/bI U PEIICHNUS;

CTaBUTh NMPOOJIEMBI U 331241, JOIYyCKAIOIINE aJIbTEPHATUBHBIE PEIICHNUS.

Pab6ora ¢ undopmanueii:

BJIaJIETh HaBBIKAMU NOJIY4YeHHUs HH(POpMaLMU (U3MUECKOTO COACpKAHUS U3
HUCTOUYHUKOB pa3HbIX THUIIOB, CAMOCTOSITEJIBHO OCYIIECTBISATh IIOWUCK, aHaJu3,
CUCTEMAaTH3alMI0 W HUHTEPIPETALNUI0 HHPOPMALUM Ppa3IUYHbIX BHJIOB U (HOpM
IpeCTaBICHUS;

OLIEHUBATh JIOCTOBEPHOCTH HH(OPMaLUY;

UCIOJIb30BaTh CPEAICTBA UH(YOPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUMN
B PCIICHWH KOTHUTUBHBIX, KOMMYHHKAaTHBHBIX M OpTraHHU3allMOHHBIX 3aJ1ad C
cobOmofeHneM TpeOOBaHWK JPrOHOMHMKH, TEXHHUKH OC30MacHOCTH, THUTHCHBI,
pecypcocOepekeHHs, MPAaBOBBIX M ATHYCCKHX HOPM, HOPM HHEGOPMAIMOHHOM
0e3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UUECKOTO COAEPKAHUS B PA3NUYHBIX (hopMaTax ¢ yu4EToM
Ha3HaueHusT MHPOpMAIMM W IIeJIeBOM ayIuTOpHUH, BbIOHpas ONTHUMAJIbHYIO (QopMy
MPEICTaBICHUS U BU3YAJIU3AIINH.

KomMMmyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:
OCYIIECTBIATH OOIIEHNE HA YPOKaX (PU3KUKHU M BO BHE-YPOUHOU JESATEIHHOCTH;
pacrio3HaBaTh MPEANOCHIIKN KOHPIUKTHBIX CUTYallUid U CMSTYaTh KOH(DIUKTHL;
Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHUSA C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ACTB;



IIOHUMaTh MU MCIIOJIB30BaTh IPEUMYIIECTBA KOMAaHIAHONM U WUHIAUBUAYAIbHOU
paboThI;

BBIOMpATh TEMAaTUKy W METOAbl COBMECTHBIX JEHCTBUA C Y4ETOM OOIIHUX
MHTEPECOB U BOBMOXKHOCTEN KaXKJA0I'0 WIEHA KOJUIEKTHUBA;

IIPUHUMATh  LEIM  COBMECTHOW  JEATECIIBHOCTH,  OPraHU30BbIBATHL WU
KOOPAMHHUPOBATh JEUCTBUSA MO €€ JOCTHKEHUIO: COCTAaBISITH IUIAH JIEMCTBUM,
pacupenensTh poid C Y4ETOM MHEHUM YYacTHUKOB, OOCYXIAThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh Kau€CTBO CBOETO BKJIAJAa M KAXKIOTO0 YYaCTHMKA KOMaHAbl B OOLIUI
pe3yAbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npejyararb  HOBBIE IIPOEKTHI, OLCHUBAaTb MAEU C [O3UIUU HOBU3HHBI,
OPUTMHAJIBHOCTH, ITPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATH  IO3UTHUBHOE CTPAaTErMYECKOE IOBEACHUE B  PA3JIUYHBIX
CUTYaIUAX, IPOSBIATH TBOPUECTBO U BOOOPaKEHUE, OBITh MHUIIUATUBHBIM.

PerynsiTuBHbIEe YHUBeEpPCaJIbHbIE YUeOHbIe AelCTBUS
Camoopranuszanus:

CaMOCTOSAITEJIbHO OCYIIECTBIATh IMO3HABATEIBHYIO JIEATEILHOCTh B 00JIACTH
GU3MKH W aCTPOHOMHH, BBIABIATH MPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTABIIATH IJIaH PELIEHUSI paCUETHBIX U KAYECTBEHHBIX 3a7a4,
IUTAaH BBITIOJTHEHUSI TPAKTHUYECKOW paboThl ¢ Y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CHUTYallUsM;

pacIIMPATH paMKH Y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHHI;

nenarb OCO3HAHHBIM  BBIOOP, apryMEHTHPOBAaTh e€ro, Oparh Ha cebd
OTBETCTBEHHOCTb 32 PEILIECHUE;

OILICHUBATh MPUOOPETEHHBIN OIBIT;

CIIoCcoOCTBOBaTh (POPMUPOBAHUIO U MIPOSIBICHUIO SPYIUIIMHA B 007aCTH (PU3UKH,
MOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYIbTYPHBIN YPOBEHb.

CaMOKOHTPO/1b, SMOIHOHAIbHBIN HHTEJLJICKT:

JaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JIE€SITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIEIISIM;

BJIQ/ICTh HABBIKAMU TIO3HABATEIBHON PEeICKCUU KaK OCO3HAHMS COBEPIIACMBIX
JNEUCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJABTATOB U OCHOBAHMIA;

MCIIONIb30BaTh MPUEMBI pe(IICKCHH N7l OIEHKHA CUTYallMH, BBIOOpAa BEPHOTO
peleHus;

YMETh OLCHUBATh PHUCKK U CBOEBPEMEHHO MPUHUMATh pELICHHUS MO UX
CHUXKEHUIO;



MPUHUMATh MOTHBBI M apPTyYMEHTBI JAPYTHMX TIpU aHAJu3e pPEe3yIbTaToB
TESTENBHOCTH;

MPUHUMATH ceOs1, TOHMMAasi CBOM HEIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI M apPTyYMEHTBI JPYTHMX TIpH aHAJu3e pPEe3yIbTaToB
NESTEIBHOCTH;

MPU3HABATh CBOE TIPABO U MPABO IPYTUX HA ONIMOKH.

B mporiecce qOCTHIKEHUS JTMYHOCTHBIX PE3YyJIBTaTOB OCBOCHUS TPOTPAMMBI I10
buzuke S ypOBHS  CpelHero oOmero o0pa3oBaHus Yy — OOyYaroluxcs
COBEPIIECHCTBYETCS HMOIIMOHATBHBIH WHTEIUICKT, TIPEIITOJIararou i
c(hopMUPOBAaHHOCTH:

CaMOCO3HaHUs, BKIIIOUAIOIIETO CMOCOOHOCTh MOHUMATHh CBOE 3MOIMOHAJIBHOE
COCTOSTHUE, BHJICTh HAIIPABJICHHS Pa3BUTHSA COOCTBEHHON SMOITMOHAIBLHON CQephl,
OBITH YBEPCHHBIM B ce0¢;

CaMOPETYIMPOBaHUs, BKJIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TOBEJCHHE, CIIOCOOHOCTh  aJalTHPOBAaThCA K
HMOIIMOHABLHBIM U3MEHEHHUSM H MPOSIBIIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY:;

BHYTPCHHECH MOTHBAIlMHU, BKJIIOYAIOIICH CTpEMJICHWE K JOCTMDKCHUIO IIEIH U
yCIIeXy, ONTHMH3M, HHHMIIMATUBHOCTh, YMCHHE JICWCTBOBAaTh MCXOAS M3 CBOMX
BO3MOXXHOCTEH;

AMIATHH, BKJIOYAIOIIEH CMOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHUE
JIPYTUX, YIYUTHIBATH €TO MPHU OCYIIECTBICHUH OOIEHHUs, CIOCOOHOCTh K COUYBCTBHIO
U COTIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIIOYAIOIIMX CIIOCOOHOCTH BBHICTPANBaTh OTHOILIEHUS C
JIPYTUMH JTIOABMH, 3200TUTHCSA, TIPOSABIISATH MHTEPEC U Pa3peliaTh KOH(PIUKTHI.

HPEIMETHBIE PE3VYJIBTATbBI

K xoniy o6yuenust B 11 kiacce mnpeaMeTHbIE pe3yinbTraThl Ha 6a30BOM YpOBHE
JIOTHKHBI OTPaXkaTh C(HOPMHUPOBAHHOCTH y OOYJAIOIINXCS YMEHHI:

JEMOHCTPUPOBATh HA TpPUMEpPax poiab U MecTo (u3uku B (HOPMUPOBAHUHU
COBPEMEHHOM HAy4YHOM KapTUHBI MHUpPa, B PA3BUTUHU COBPEMEHHOM TEXHHKH U
TEXHOJIOTHM, B IPAKTUYECKOW JESITEIbHOCTH JIOAECH, LEJIOCTHOCTh WU EIMHCTBO
duznueckoit KapTUHBI MUPA;

YYHUTHIBATH TPAHUIIBI TPUMEHEHHS U3YICHHBIX (PU3HMUECKUX MOJCIICH: TOUCUHBIN
AIEKTPUUECKUI 3apsil, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, siIEPHASI MOJIENb aToMa,
HYKJIOHHAsi MOJIEJTb aTOMHOTO Si/[pa MPH PelieHnn (PU3nIecKux 3a1ad;

pacrio3HaBaTh (uU3HUECKHE SBICHHS (MPOLECChl) U OOBSCHATH MX HAa OCHOBE
3aKOHOB 3JIEKTPOJAMHAMUKU M KBAHTOBOW (PU3HMKHU: AJEKTpUUYECKass MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHMUYECKOE, MArHUTHOE JEHUCTBHSI TOKA, B3aWMOJCHCTBUE
MAarHuTOB, JEKTPOMArHuTHasE UHAYKIHUSA, AEHCTBUE MArHUTHOTO IOJISI HA IPOBOAHUK



C TOKOM U JBWXKYIIHUMICS 3apsil, OJICKTPOMAarHUTHbIE KoJIcOaHUsT UM  BOJIHBI,
MPSMOJIMHENHOE pacrpocTpaHEHUe CBeTa, OTpaXeHHe, peIOMIICHHE,
uHtepdepennus, audpakuus W OOJSpU3AlMs  CBeTa, JUCIEpCUS  CBETa,
dotosnexktpuueckuit 3pdext (hotodddhexT), cBeToOBOE MaBICHHE, BOSHUKHOBEHHUE
JUHEWYATOro CIEKTpa aroMa BOJOpPOAAa, €CTECTBEHHas U  HMCKYCCTBEHHas
PaIMOaKTUBHOCTb;

OMHUCHIBATh HW3YYEHHBIE CBOWCTBA BeIIECTBA (JIEKTPUUYECKUE, MarHUTHEHIE,
ONTUYECKHE, IEKTPUIECKYIO IPOBOJUMOCTD PA3TUUYHBIX CPE]) U AICKTPOMATrHUTHBIC
SBJICHUS (TPOIIECChI), MCIOJIb3ysd (PU3UUECKUE BEJIIMYUHBI: DJICKTPUUYCCKUIN 3aps,
CWJIa TOKA, DJIEKTPUYECKOE HANpPsDKEHHE, SJIEKTPUYECKOE COMPOTUBIEHUE, PA3HOCTh
MOTEHITUAJIOB, JIEKTPOABUXKYIIAS CUia, padoTa TOKA, MHIAYKIMS MAarHUTHOTO TIOJIS,
cuna Amrnepa, cuwia JlopeHiia, ”HTyKTUBHOCTh KAaTYIIKU, YHEPTHS DJIEKTPUUECKOTO U
MAarHuTHOTO TIOJICH, MEPUO U YacToTa KojeOaHui B KojaeOaTeIbHOM KOHTYpe, 3apsij
U CWJIa TOKa B MPOIECCE TAPMOHUYECKUX DJICKTPOMArHUTHBIX KojieOaHu, (POKYCHOE
paccTosiHue W ONTHYECKash CWUJla JIMH3BI, TMPU ONHUCAHWUW TPABWIBHO TPAKTOBAThH
(GU3HUYECKHIT CMBICT HCMOJIB3YEMBIX BEJIMYMUH, WX OOO3HAYEHUS U CIUHUIIBI,
yKa3bIBaTh (OPMYIBI, CBSI3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIHYHMHY C JIPYTUMH
BEJTMYMHAMU;

ONKCHIBATh HW3YYCHHbIE KBAHTOBBIE SIBIIEHUS U IPOILECCHl, HCIOJb3YS
duznuecKre BeIMUYUHbBI: CKOPOCTDh 3JEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI M 4acTOTa
CBETa, SHEPTUs U UMITYJAbC (DOTOHA, Mepuon Mmoiypacnaga, SHEPTUus CBSI3H aTOMHBIX
a5ep, IpU ONMUCAHUM MPABUIBHO TPAKTOBATH (PU3MYECKHUM CMBICI HCIIOJIB3YEMBbIX
BEJIMYMH, UX 0003HAUCHUS U €MHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBA3BIBAIOIINE JaHHYIO
(GU3MUECKYI0 BEIHUMUHY C JPYTMMH BEIMYUHAMH, BBIYUCISTH 3HAYCHHE (PU3MUECKOMN
BEJIMYUHBI;

aHAJIM3UpOBaTh (DU3UYECKHUE TMPOILIECChl U SIBJICHUS, HCIOIB3Ys (PU3NUECKUe
3aKOHBI U TPHUHIMUIBE: 3aKOH OMa, 3aKOHBI TMOCJIENIOBATENBHOIO W TMapalIeIbHOTO
COCAMHEHUSI NPOBOJHHUKOB, 3akoH Jlxoynsa—JleHna, 3akoH 3IEKTPOMArHUTHOM
MHIYKIHUH, 3aKOH NPSIMOJMHEHHOTO paclpOCTPAHEHUSI CBETAa, 3aKOHBI OTPAKCHHS
CBETA, 3aKOHBI TMPEJIOMJICHUS CBETa, ypaBHeHHE OuWHIITEeHHa miusa (orodaddekra,
3aKOH COXPAaHEHUsI SHEPruH, 3aKOH COXPAHEHHS HMIYIIbCa, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsi/la, 3aKOH COXpPAaHEHHsS MAacCOBOr0 4Hucia, MOoCTylarel bopa,
3aKOH PaJIMOAKTUBHOIO pacmnaja, MpU 3TOM pa3iMyarh CIOBECHYIO (HOPMYIUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKO€ BbIPAXKEHHUE U YyCJIOBHsS (TpaHMIlbl, OOJACTH)
MIPUMEHHUMOCTH;

ONpEeNENsATh HAMPABICHUE BEKTOPA MHIYKIIMM MAarHUTHOIO IOJSl MPOBOJHUKA C
TOKOM, CUJIbl AMIiepa u cuibl JlopeHiia;

CTPOUTH U OIMUCHIBATH M300paXKEHUE, CO3/1aBAEMOE TUIOCKUM 3€PKajioM, TOHKOMN
JIMH30M;



BBITIOJIHATh OKCIIEPUMEHTBHl TI0 HCCIEIOBAHUIO (PUBMUECKUX SBICHUUA U
MPOIIECCOB C MCIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX HW3MEPEHHUI: MpPHU STOM
dbopmynupoBarhk mpodiemy/3agady U TUIOTE3y Y4eOHOro 3KCIEpUMEHTa, COOMparh
YCTAHOBKY M3 MPEAJIONKEHHOTO OOOPYI0BaHUS, MTPOBOAUTH OMBIT U (POPMYTUPOBATH
BBIBOJIB;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEpeHUs (PU3NUYECKUX BEIUYUH, TPU
ATOM BBIOUpATh ONTUMAJBHBIA CIOCOO HM3MEPEHUS M HCMOJIb30BaTh W3BECTHHIC
METOZBI OLICHKU IIOI'PEIIHOCTEN U3MEPEHU;

UCCJIE0BATh 3aBUCUMOCTU (PU3MUECKUX BEJIIMUMH C UCIOJIB30BAHUEM MPSIMBIX
U3MEPEHHI: TpPU DTOM KOHCTPYUPOBATh YCTAHOBKY, (UKCHUPOBATH PE3YIbTaThl
MOJIYYeHHOM 3aBUCUMOCTH (PU3UUECKUX BEJIMUUH B BUJE TAOIUI] U rpadUKOB, JAeiaTh
BBIBOJIBI 10 pE3yJbTaTaM UCCIe0BaHNS,

coOiroaTh npaBujia 0€30MacHOro TpyAa IMPU MPOBEACHUHM HCCIEAOBAHUN B
pamMKax y4eOHOro JKCHEpPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOM M  MPOEKTHOM
NESTENBbHOCTH C MCIOJIb30BAHUEM M3MEPUTEIbHBIX YCTPOUCTB U J1abOpPaTopHOro
o0opynoBaHus;

peniath pacy€THbIC 3a/lauM C SIBHO 3aJaHHON (PM3HUECKON MOEINbIO, UCTIONb3YS
¢dbu3uYecKre 3aKOHbI W TMPUHIIUIBI, HA OCHOBE aHaJW3a YCIOBUS 3aJa4dl BLIOMpATH
(bu3MUECKYI0 MOJIENb, BBIICIATh (PU3MUECKHE BETUYUHBI U POPMYIbI, HEOOXOTUMBbIE
uist €€ pelieHusi, MPOBOAUTH pacu€Thl M OICHUBATh PEATBHOCTh MOJYYEHHOTO
3HaYeHUS (PU3UUECKON BEITMUHHBL;

pelath Ka4yeCTBEHHBIE 3aJlauM: BBHICTPAWBaTh JIOTHUYECKH HEMPOTUBOPEUUBYIO
[IENOYKY PACCYXKICHHM C ONMOpOoi Ha HU3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKre SABICHNUS,

UCIIONB30BaTh MPHU PEIICHUH Y4eOHBIX 3a7a4 COBPEMEHHBbIE MH(GOPMAIIMOHHEIE
TEXHOJIOTUM I TOUCKA, CTPYKTYPHUPOBAHMS, WHTEPIPETAIMU W TPElCTaBICHUS
y4eOHOW ©W HAyYHO-TIOMYJISIPHOW WHGOpPMAIMK, TIOJIYYEHHOW W3 Pa3IMYHbIX
HMCTOYHUKOB, KPUTHUECKHU aHATU3UPOBATH MOIYIaeMyI0 HHPOPMAIIHIO;

OOBSICHATH MPUHIIUTIBI IEUCTBUS MAIIUH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pazinyaTh yCIOBHUS UX O€30MaCHOIO UCIOJIb30BAHUS B IOBCEAHEBHOMN KU3HU;

MIPUBOJUTH MPUMEPHI BKIIaJla POCCHICKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKHd, B OOBSICHEHHE TIPOIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUK;

MCIIOJTb30BaTh TEOPETHUECKUE 3HAHUS MO (DU3UKE B TTOBCETHEBHOW JKU3HU IS
obOecrieueHusi 0Oe30MacHOCTH Tpu OOpamieHuu ¢ TpudopaMu U TEXHHUYECKUMU
YCTpPOMCTBAMHU, IJIsI COXPAHEHHUSI 3I0POBbS U COONIONIEHHS HOPM SKOJIOTMYECKOrO
MOBEJCHUS B OKPYXKAIOIIIECH CpElIE;

pabotarb B TpyINNE C BBINOIHEHUEM PA3TUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh PabOTy TPYIIbl, PAlUOHAIBHO paclpelesiTh OO0S3aHHOCTU U



IUIAHUPOBATh JEATEIIBHOCTh B HECTAHIAPTHBIX CUTYALMAX, AJCKBAaTHO OLICHUBATH
BKJIaJl Ka)KJJOTO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PACCMaTPUBAEMON MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMmmbl

KoJsnuecTBO 4acos

Bcero

KonTpoabHbIe
padoThI

IIpakTHYeck
ue padoThl

DJIEeKTPOHHbIE
(uudposbie)
o0pa3oBaTesibH
ble pecypchl

Monyias «IlIK0JIBHBIH yPOK»

KiaioueBble BocmuTaTeAbLHBIE
3aJauu

DopMbI
padoTbI

Pazgen 1. JJIEKTPOAUHAMUKA

11

MaruauTHO€E ToJie.
DNeKTpOMarHuTHas
WHIYKLINS

11

bub6moreka IIOK
https://m.edsoo.ru/7f4

1c97¢c

[IpuBneueHre BHUMaHUS
IIKOJILHUKOB K IIEHHOCTHOMY
aCIeKTy U3y4aeMbIX Ha
YpOKax SIBIICHHIA.
Ucnonp3oBanue
BOCITUTATEIbHBIX
BO3MOKHOCTEMN COAEPIKAHNS
y4eOHOTrOo TIpenmMeTa, moadop
COOTBETCTBYIOLIUX TEKCTOB
i ytenus. [Ipumenenue Ha
ypOKe MHTEPAaKTUBHBIX (HOpM
paboThI yJamuxcsi:
UHTEJJICKTYaJIbHBIX UTD,
TPYNIIOBOM pabOThI UK
paboThl B mapax, KOTOpbIE
y4aT MIKOJbHUKOB KOMaHTHOM
paboTe 1 B3aMMOJICHCTBHIO C
JPYTUMU J€TbMH.

Jlexius,
caMm.pabora,
Oecena,
TpynmoBas
pabora B
napax.

Hroro no paszacity

11

Pasgen 2. KOJIEBAHHWS 1 BOJIHBI



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

[IpuBiieueHrE BHUMAHUSA
LIKOJIbHUKOB K IIEHHOCTHOMY
aCIIeKTy U3y4aeMbIX HA
YpOKax SIBJICHHI.

Hcnons3oBanue
BOCITUTATEIHHBIX
BO3MOXKHOCTEM conepkanusa | Jlekous,
MeXaHIHecKIe I BubmnoTexa ydaeOHOTrO TpenMera, moadop | cam.pabora,
21 SeKTpOMATHHTHbIE LIOK COOTBETCTBYIOIINX TEKCTOB Oecena,
KOTEOAHIIS https://m.edsoo.ru/ | st yteHusi. IIpuMeHnenune Ha | rpynmoBas
741c97c YpOKE WHTepaKTHBHBIX (hopM | paboTa B
paboTHI yJammxcsi: napax.
WHTEJUICKTYAIBHBIX UTD,
IPYNIOBOM pabOThI WU
paboThI B mapax, KOTOpbIe
ydar NIKOJIbHUKOB KOMaHTHON
paboTe 1 B3aUMOJICHCTBHIO C
JPYTUMU J€TbMH.
Hcnons3oBanue
BOCIIUTATEIbHBIX
BO3MOXKHOCTEH co/iep:KaHus
y4eOHOTrOo mpenmMeTa, moadop THexus
COOTBETCTBYIOLIUX TEKCTOB ’
caM.pabora,
MexaHngeckue i Buonuoreka JJIs1 YTCHUA. HpI/IMeHeHI/Ie Ha Gece,ua,
2.2 AJIEKTPOMAarHUTHBIC LOK YPOKE HHTEPAKTUBHLIX (opM rpyIInoBas
BOJIHEL https:/m.edsoo.ru/ | pabOTBI yJaTUXCSL: pabota B
741c97c UHTEJJICKTYalIbHBIX U,
napax.

TPYMIIOBOM pabOThI WU
paboThl B mapax, KOTOpbIe
yuaT MIKOJTbHUKOB KOMaHTHOM
paboTe 1 B3aMMOJICHCTBHIO C
JPYTUMU J€TbMH.



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

2.3

Onruka

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

[TpuBneyeHre BHUMaHUS
IIKOJIbHUKOB K IIGHHOCTHOMY
aCIIeKTy M3y4aeMbIX Ha
YpOKax SIBJICHHI.
Hcnons3oBanue
BOCITUTATEIHHBIX
BO3MOXKHOCTEM COAEPIKAHUS
yueOHOro npeameTa, noadop
COOTBETCTBYIOIINX TEKCTOB
st ureHus. [IpuMeHenne Ha
YpPOKE WHTEPAKTHBHBIX (hOpM
paboTHI yyaluxcs:
WHTEJUICKTYaIbHBIX UT,
IPYNIOBOM pabOThI WU
paboThI B mapax, KOTOpbIe
ydar NIKOJIbHUKOB KOMaHTHON
paboTe 1 B3aUMOJICHCTBHIO C
JPYTrUMH JETbMH.

Jlexius,
cam.pabora,
Oecena,
TPYIIIOBast
paborta B
napax.

Hroro no pazneny

22

Pasgen 3. OCHOBBI CHEIIMAJIBbHOM TEOPUU OTHOCHUTEJBLHOCTH



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

OCHOBEI
crernuaibHoON 4
TEOpUH

OTHOCHUTEIIFHOCTH

3.1

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

Hcnons3oBanue
BOCIHTATEIBHBIX
BO3MOKHOCTEM COAEP/KAHUS
yueOHOro npeaMera, noadop
COOTBETCTBYIOIINX TEKCTOB
st ureHus. [IpuMeHenue Ha
YPOKE HHTEPAKTHBHBIX (hOpM
paboThI yyamuxcsi:
MHTEJUIEKTYaIbHBIX UT,
TPYyNIoBoi pabOTHI UITH
paboThI B apax, KOTOpbIe
ydar NIKOJIbHUKOB KOMaHTHON
paboTe 1 B3aUMOJICHCTBHIO C
JPYTUMH ETHMH.

Jlexius,
cam.pabora,
Oecena,
TPYIIIIOBast
paborta B
napax.

Hroro no paszmeny 4

Paznen 4. KBAHTOBAS ®U3UKA



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

YcraHoBIICHHE
JAOBCPHUTCIILHBIX OTHOIIIEHUN
MEXIY YUYUTEIEM U €r0
YUYECHUKaMU,
CIOCOOCTBYIOIINX
IO3UTUBHOMY BOCIIPUATUIO

ydamuMucs TpeOoBaHuN U Jleknus,
npocb0 ydauTesns, cam.pabora,

41 DIeMEHTHI Bubmuoreka ITOK MIPUBJICUCHUIO X BHUMaHUS K | Oecena,

' KBaHTOBOW OINTUKH https://m.edsoo.ru/7f41c97c | oOCcykaaemMoil Ha ypoKe rpyIIoBas

uHpopmaruu. paborta B
Ucnonp3oBanue rnapax.
BOCIIUTATEIbHBIX
BO3MOKHOCTEMN COAEPIKAHUS
y4aeOHOTO TIpenmMeTa, moadop
COOTBETCTBYIOLIUX TEKCTOB
JUTSL YT€HUS.
[Ipumenenue Ha ypoke
WHTEPAKTUBHBIX (OpM
paboTHI yyaluxcs:
WHTEJUIEKTYaJIbHBIX UTD,
CTUMYJIUPYIOLIHX Texuus,
MTO3HABATEJIbHYI0 MOTHBALUIO
LIKOJIBHUKOB. cam.pabora,

4.2 Crpoenue atoma Bubmaorexa LIOK Bxuttouenue B ypok becen

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

UTPOBBIX MPOLEAYP, KOTOpPbIE —

MIOMOTaI0T MOJJIEPKATh
MOTHUBALMIO JIETEN K
MOJYYEHUIO 3HAHUM,
MIOMOTal0T YCTAaHOBJICHUIO
no0poXkenaTenTbHOM
atMocdepbl BO BpeMsl ypoKa.



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

YcraHoBIICHHE
JAOBCPHUTCIILHBIX OTHOIIIEHUN
MEXIY YUYUTEIEM U €r0
YUYECHUKaMU,
CIOCOOCTBYIOIINX
IO3UTUBHOMY BOCIIPUATUIO

yyalumucs TpedoBaHu U Jlexuus,
npocb0 ydauTesns, cam.pabora,
43 ATOMHOE 41O 4 BH@.m()TeKa ]_[OK HpI/IBJ'queHI/IIS) HX BHUMaHHA K | Oecena,
https://m.edsoo.ru/7f41c97c | oOCcykaaemMoil Ha ypoke rpymIoBas
uH(pOopMaIUn. pabota B
Ucnonp3oBanue rnapax.
BOCIUTATEIbHBIX
BO3MOKHOCTEHN COACPIKAHUS
y4aeOHOTO TIpenmMeTa, moadop
COOTBETCTBYIOLIUX TEKCTOB
JUTSL YT€HUS.
Hroro no paszgeny 15

Pazpen S. 9JIEMEHTBI ACTPOHOMMU U ACTPODU3UKHN



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

IIpuMeHeHue Ha ypoke
UHTEPAKTUBHBIX (OPM
paboThl yyauxcsi:
MHTEJUICKTYaJIbHBIX UT,
CTHUMYJTHPYIOLIIX

MO3HABaTEIbHYI0 MOTHBaUMKO | JIexkuus,
DreMeHTHI bubmuotexa IITKOJTEHUKOB. caM.pabora,
5.1 aCTPOHOMHUH U 6 1 LOK BxnroueHnue B ypok Oecen
https://m.edsoo.ru/
acTpou3UKU 7£410970 UTPOBBIX MPOIEAYP, KOTOPBIE | peIIeHue
MTOMOTAIOT MOJACPKATh 3a7a4.
MOTHBAIIHNIO JIETEH K
MOJTYYEHUIO 3HAHUM,
MIOMOTAIOT YCTAHOBIICHUIO
no00poKeIaTeTbHON
aTMocQepbl BO BpeMsl ypoKa.
Hroro mo paszgeny 6
Pasnesa 6. OBOBIAIOIEE IIOBTOPEHUE
Hcnons3oBanue
BOCIUTATEIbHBIX
BO3MOKHOCTEHN COACPKAHUS
y4eOHOTO MpeIMeTa yepes
E€MOHCTpPAIUIO JACTIM
A PaIiio 1 Huckyccus,
MIPUMEPOB OTBETCTBEHHOTO
pelieHue
Bubnuorexa TPaXKJaHCKOTO MMOBEICHMUS, saxad
6.1 Oo6o0maromee 4 LIOK MIPOSIBIICHUSI YETIOBEKOTIO0MS 8.60”[,8. s
' IIOBTOPEHUE https://m.edsoo.ru/ | ¥ JOOPOCEPACUHOCTH. p
f41c97 fiapax,
1f41c97c IIpumenenue Ha ypoke
JIAAJIOT.

UHTEPaKTUBHBIX (OpM
paboThl yyaruxcs:
UHTEJUIEKTYaJIbHBIX UTD,
CTUMYJIMPYIOLINX
MO3HABaTENbHYIO0 MOTHBAIIHMIO
IIKOJIbHUKOB.



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

Hroro mo paszeny 4

PesepBHOE Bpems

OBUIEE KOJIMYECTBO
YACOB I1O 67 4 7
I[TPOI'PAMME
INOYPOYHOE IIVIAHUPOBAHHUE
KosinyecTBo yacoB JJIeKTPOHHBbIE
Ne Tema vboKa Hara undgposbie
n/n yp Bcero KonTpoaensie | Ilpakrmieckue H3YyYeHUs oOpa3oBaTeJibHbIE
padoTsbI padoThI pecypesl
[TocTosiHHBIE MArHUTHI U KX
B3aumoericTeue. MaruHuTHoe Bu6 OK
1 noJsie. Bextop MarHuTHOM 1 02.09 nbnnorexa 1]

WHAYKIUY. JIMHMM MarHUTHOM
VHJIYKIUU.

https://m.edsoo.ru/ff0c9778



https://m.edsoo.ru/ff0c9778

MaruuTHO€E 10JIe MPOBOJHUKA C
TokoM. OnbIT DpcTena.
B3anmMopeiicTBue NpoOBOJHUKOB
C TOKOM.

06.09

bubmuorexa IIOK
https://m.edsoo.ru/ff0c98fe

Jlabopatopnas pabota
«I/I?:yT-IGHI/Ie MAaramTHOTI'O ITOJIA
KaTylIKU C TOKOM)).

09.09

bu6moreka [IOK
https://m.edsoo.ru/ff0c98fe

JlelicTBHE MAarHUTHOTO TOJISI HAa
MPOBOAHUK ¢ TokOM. Cuiia
Awmriepa. JlaboparopHas pabora
«MccnenoBanue aecTBus
MTOCTOSTHHOTO MarHWTa Ha paMKy
C TOKOM.

13.09

bubmoreka [IOK
https://m.edsoo.ru/ff0c9acO

JlelicTBHE MarHUTHOTO TOJISI HAa
JBIDKYIIYIOCS 3apsDKCHHYIO
yactuiy. Cuna Jlopenua.
Pabota cunel Jloperria.
BxonHoit Tecr..

16.09

bubmoreka IIOK
https://m.edsoo.ru/ff0c9df4

DNeKTpOMarHuTHAs WHIYKIIHSL.
[Torok BekTOpa MarHuTHOM
unaykuuu. IJ1C uHayKumm.
3aKOH AJIEKTPOMarHuTHOM
uHayknuu dapanes.

20.09

JlaGopaTopHas pabota
«MccnenoBanue sSBICHUS
ANIEKTPOMATrHUTHOM WHIYKIIHN.

23.09

bubanoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykruBHOCTS. fBIeHuE
camouHaykiuu. J/1C
CaMOMHIYKIIMU. DHEPIus
MAarHUTHOTO TOJIsl KaTYIIKHU €
TOKOM. DJIEKTPOMarHUuTHOE
noJe.

27.09

bu6muoreka IJOK
https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

TexHudeckue yCTpoucTBa U UX
IIPUMEHEHHUE: ITI0CTOSTHHBIE
MAarHUTBbI, JIEKTPOMAarHUTHI,
AIEKTPOJBUTATEIIb, YCKOPUTEIH
JIEMEHTAPHBIX YACTHIL,
VHJYKIMOHHAs I1€Yb.

30.09

10

O6o0maromuii ypok
«MarHuTHOE II0JI€E.
QHGKTpOMaFHI/ITHaﬂ I/IHILYKIII/ISI».

04.10

bubmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonrponbsHas padora o reme
«MarHuTtHoOe 1noe.
SHCKTPOMaFHHTHaﬂ HUHAYKIHSD).

07.10

bubmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00O/THBIE MEXaHUYECKHE
konebanus. ['apmonnyeckue
KoJiebaHus. YpaBHEHHE
TapMOHUYECKHUX KoJIeOaHUH.
[IpeBpaiieHue sHEpruu.

11.10

bubmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopatopHas pabota
«HccnenoBanne 3aBHCUMOCTH
Nepuo/ia MajbIX KoJeOaHH
rpy3a Ha HUTHU OT JUTMHBI HUTH U
MAacChl Tpy3ay.

13.10

14

KonebarenbHBINM KOHTYP.
CB0OOIHBIE AIIEKTPOMArHUTHBIC
KOJ1€0aHMs B UI€aILHOM
KoJIebaTeIbHOM KOHTYpE.
AHanorus Mexuy
MEXaHUYECKUMHU U
AIIEKTPOMAarHUTHBIMHU
KOJICOAHUSIMH.

14.10

bubanoreka [IOK
https://m.edsoo.ru/ff0ch820



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

15

®opmyna Tomcona. 3akoH
COXpaHeHI/IH BHCPFI/II/I B
HJICaILHOM KOJICOATeIILHOM
KOHTYpE.

18.10

bubmuorexa IIOK
https://m.edsoo.ru/ff0cbh9c4

16

[Ipencrasienne o0 3aTyxarmux
KoseOaHusx. BeiHyX1eHHBIE
MEXaHUYeCKue KoueOaHusl.
Pe3onanc. BeinyxieHHbIE
OJICKTPOMArHuTHBIC KoJieOaHusl.

21.10

bubmoreka [IOK
https://m.edsoo.ru/ff0chb86

17

IlepeMeHHBIN TOK.
CuHyconanbHbIM IEPEMEHHBIN
TOK. MOIITHOCTh NEPEMEHHOTO
TOKa. AMIIJIUTYIHOE U
JIEUCTBYIOIIEE 3HAYECHHUE CUJIBI
TOKA U HAIPSDKCHMSL.

25.10

bubmoreka [IOK
https://m.edsoo.ru/ff0chd34

18

Tpaucdopmatop.
[IpousBoacTBO, mepenaya u
MOTpeOIeHUE DIECKTPUICCKOM
SHEPTrUU.

08.11

19

VYCTpOHCTBO U MPAKTUYECKOE
MIPUMEHEHHE AIEKTPHUUECKOTO
3BOHKa, TeHeparopa
MIEPEeMEHHOTO TOKa, IMHUHN
ANIeKTpoIepeay.

11.11

bu6moreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKUE PUCKHU MPU
IIPOU3BOJICTBE AIEKTPOIHEPTUH.
Kynsrypa ucnons3oBaHus
ANEKTPOIHEPTUHU B
ITOBCEHEBHOU )KH3HMU.

15.11



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Mexanndeckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuon.

bub6muoreka [IOK

21 CKopoCTh pacpoCTpaHEHUs U 18.11 https://m.edsoo.ru/ff0ccasa
JuinHa BoJiHBbL. [lonepeunsie n
MIPOJI0JIbHBIE BOJIHBI.
3Byk. CKOpOCTH 3BYKa.

bubmoreka [IOK

22 I;E;hggogf;KszKa' Bricora ToHa. 22.11 https://m.edsoo.ru/ff0cccOc

DJIEKTPOMarHUTHBIE BOJIHBI, HX
y ’ Bu6mmoreka [JOK

23 CBOWCTBA U CKOpOCTh. [1Ikana 25.11 httos://m. edsoo.ru/ffoccied
AJIEKTPOMArHUTHBIX BOJIH.

[TpuHIIUTIBE panOCBsI3U U

24 TeneBuieHus. Pazsutue cpencTs 29 11
cBs3u. Pagnonokanus. JleHpb '
rocygapcTBeHHOro repba PD.

o5 KonTponwsnas pabora 02.12 bubmuoteka LIOK
«Konebanust 1 BOJTHBI. ' https://m.edsoo.ru/ffOcc6f8
[IpssmonuHeiHoe

26 pacrnpocTpaHEHHE CBETA B 06.12 bubmuoteka LIOK
OJIHOPOAHOM cpene. ToueuHbIi ' https://m.edsoo.ru/ff0cd350
HCTOYHUK cBeTa. Jlyd cBera.

OtpaxeHnue cBeTa. 3aKOHbI

27 orpaxkeHus ceera. [locrpoenue 09.12 Bbubmuorexa IJOK
M300pakKeHUH B TUIOCKOM ' https://m.edsoo.ru/ff0cd4e0
3epKajie.

[Ipenomnenue csera. I[lonHoe

28 BHYTPEHHEE OTPaKEHUE. 13.12 bubmuoteka [IOK
IIpenenbHBIN yroJI IOJHOTO ' https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKEHUS.

JIaGoparopHas paborta
29 «M3mepenune nokasarens 16.12 bubmuorexa LIOK

MPCIOMJICHU A CTCKIIA».

https://m.edsoo.ru/ff0cd67a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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
https://m.edsoo.ru/ff0cd67a

30

JInn3sl. IlocTpoenue
M300paXCHH B JIMH3E.
®opMyra TOHKOHM JIMH3BIL.
YBEIMYECHUE JINH3BL.

20.12

bubmuorexa IIOK
https://m.edsoo.ru/ff0cddle

31

Jlabopatopnas pabota
«MccnenoBanue CBOMCTB
M300paKeHHI B JIMH3AX).

23.12

32

Hucnepcus cera. CroKHbII
coctaB Oenoro cBera. L[BeT.
JlabopatopHas pabota
«Habnronenue nucnepcun
CBETAY.

27.12

33

WnTtepdepennus crera.
Judpakuus cera.
JlndpakiroHHas pemeéTka.

30.12

34

[TortepedHOCTH CBETOBBIX BOJIH.
[Tonspuzanus ceera.

10.01

bubmoreka IIOK
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

35

Onrtuueckue mpuOOpsl U
YCTPOMCTBA M YCIIOBUS UX
0€301aCHOTO MTPUMEHECHHSI.

13.01

34

['panuibl NpUMEHUMOCTH
KJ1aCCUYECKOW MEXaHHKH.
[TocTynarsl cienuanbHOU
TEOPUH OTHOCUTEIHHOCTH.

17.01

bu6moreka [IOK
https://m.edsoo.ru/ff0cf862

36

OTHOCHTEIIBHOCTE
OIHOBPECMCHHOCTH. 3aMeI[J'IeHI/Ie
BpPpEMCHU U COKPAIICHHUC NJIMHBI.

20.01

bubanoreka [IOK
https://m.edsoo.ru/ff0cfa4?2

37

9Hepr1/151 " UMITYJIBC
peHHTI/IBI/ICTCKOI/IV YaCTHIIbI.
CBs3b MacChl C 3HepFI/IeI/IVI/I
HUMITYJILCOM. 3Hepr1/151 ITOKOA.

24.01

bu6muoreka IIOK
https://m.edsoo.ru/ff0cfc68



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

Konrponbhas pabora «Onruka.

. bubmuorexa IIOK

38 OCHOBBI CHIENMATILHOM TEOpHUU 27.01 httos://m.edsoo.ru/ffOC610
OTHOCHUTEIIbHOCTH.
®otonsl. Popmyna [Inanka.

39 DHeprus U UMIyiabc GOTOHa. 31.01 Bubimorexa [IOK
OTKpbITHE U HCCIIEI0OBAaHUE https://m.edsoo.ru/ffOcfel6
dbotorddexra. OnbiTol A. T. https://m.edsoo.ru/ffOcffc4
Cronerona.
3akonbl hoTodrPdexTa.

40 VYpaBHeHUe DWHIITEWHA JUTS 03.02 Bubmoreka [JOK
dbotorddexra. «KpacHas https://m.edsoo.ru/ff0d015e
rpaauiay Gotodrddexra.

Haenenue cBera. OnwiTol I1. H.

a1 JlebeneBa. XuMHuueckoe 07.02 bubnuoreka IJOK
JICUCTBHE CBETA. [[CHb https://m.edsoo.ru/ff0d04a6
POCCUICKON HAyKH.

TexHuueckue ycTpoucTBa u

42 MPaKTHYECKOE TPUMEHEHHE: 10.02
(dhoTod1eMeENT, HOTOAATUHK,
coJiHeuHasi barapesi, CBETOJHOI.

Pemenue 3aau o teme
43 <<9JI€M€HTI>IIi(BaHTOBOI71 14.02 bubmrorexa HOK
https://m.edsoo.ru/ff0d0302
ONTUKH.
Monens atoma ToMcoHa.

44 OmnsiTel Pe3epdopaa o 17.02 bubnnoreka IJOK
paccessHuIo o-4acTHULl. https://m.edsoo.ru/ff0d091a
[1nanerapnas MoJiesb aToma.

ITocrynarsr bopa. M3nyuenue u
nomolieHue (GoToHOB MPU 21.02 Bubmmorexa 1JOK
45 IIEpPEX0/I€ aToMa C OJIHOTO https://m.edsoo.ru/ff0dOafa

YPOBHS SHEPTUHU HA IPYTOM.
Buzpel ciektpos.

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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

46

BoJsiHOBBIE CBOMCTBA YaCTHII.
Bounsl ne bpowis.
KopnyckynsipHo-BOJIHOBOU
nyanusMm. CHOHTaHHOE U
BBIHY)KJICHHO€ H3JIyYCHHE.

24.02

bub6muoreka [IOK
https://m.edsoo.ru/ff0d0ca8

47

OTKpbITHE PATUOAKTUBHOCTH.
OmnsiTel Pe3epdopna no
OTIPEIETICHUIO COCTaBa
PaaOaKTHUBHOT'O M3JIYYCHH.

28.02

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

48

CaoricTBa anbda-, 6era-, raMmma-
n3iydeHus. BiausHue
PaIMOAKTUBHOCTH Ha KUBbIE
OpraHU3MBbl.

03.03

49

OTKphITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
DNEKTPOHHBIM U TO3UTPOHHBIH
Oera-pacnaj. ["'aMmMma-usiyueHue.

07.03

bubmoreka [IOK
https://m.edsoo.ru/ff0d1162

50

DHeprus CBA3U HYKJIOHOB B
sape. SlaepHbie peakiuu.
Anepubin peakrop. [Ipobnemsr,
MIEPCIIEKTUBBI, IKOJIOTHYECKHE
ACMEKThl SJIePHOU SHEPTETUKH.

10.03

bubmoreka IIOK
https://m.edsoo.ru/ff0d1356

51

DneMeHTapHbIE YaCTHULIbI.
OTkpbITHE TO3UTPOHA. MeTo 1Bl
HaOJIFONIEHUS U PETUCTPALNH
3JIEMEHTAPHBIX YaCTHII.
Kpyrislii cton
«DyHIaMeHTaJIbHbIE
B3auMOJeHCTBHS. ETMHCTBO
(bu3NYeCKOW KAPTHHBI MUPAX.

14.03

bubanoreka [IOK
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

52

Bun 386301010 HeOAa.
Co3Be3nusl, spKue 3BE3/bI,
IUIAHETHL, UX BUINMOE
nBrokenne. CojlHeuHast CUCTEMA.

17.03

53

Comnie. ConHeuHnas
AKTUBHOCTBD. I/ICTOT-IHI/IK E)HCpFI/II/I
CoJHIIa U 3BE3I.

21.03

54

3BE3bI, X OCHOBHBIE
XapaKTePUCTUKH. 3BE3IBI
IJIaBHOM IO CJIE€I0BAaTEIbHOCTH.
BnyrpenHee ctpoenue 3BE3 1.
CoBpeMeHHbIE TPENICTABIEHUS O
MIPOUCXOKICHUH U IBOJIIOLUN
CoJHIIa ¥ 3BE3.

04.04

55

Mneunbin [1yte — Hama
lNanakruka. [lonoxxenue n
newxkenne Comaia B ['anakTuke.
lanmaktuku. YepHbie bIpHI B
sIpax rajJakTHUK.

07.04

56

Bcenennas. Pazberanue
rajgaktuk. Teopust bosbiioro
B3phIBa. PenmnkTOBOE M3ITyUeHUE.
Meraranaktuka. Hepemennbie
PoOJIEMBbI ACTPOHOMHMHM.

11.04

57

KonTposbHas padora
«OneMeHTHl aCTPOHOMHH U
acTpO(U3UKI.

14.04

58

O6o06maromuit ypok. Posb
(U3HUKY ¥ aCTPOHOMHH B
SKOHOMMYECKOH,
TEXHOJOTMYECKOM, COIMaIbHOMN
1 ATHYECKOM cepax
JIeSATEIIbHOCTH YEJIOBEKa.

18.04




59

O6o6maromuit ypok. Pomnbs u
MeCTO (PU3UKU U aCTPOHOMHH B
COBPEMEHHOM HAy4YHOU KapTHUHE
MUpa.

21.04

60

O6o6maromuii ypok. Pob
(bu3nvecKoil TEOpHH B
(OpMHUPOBAHUY TIPENICTABICHHIHA
0 (pu3nveckoil KapTUHE MHpa.

25.04

61

O6o06matomuii ypok. Mecto
(u3nyecKoil KapTUHBI MUpa B
00111eM psi;Ty COBPEMEHHBIX
€CTeCTBEHHO-HaY4YHbIX
MIPEICTABICHUN O IPUPOJE.

28.04

62

PesepBHbIil ypok. MarautHoe
noJje. DJeKTpOMarHuTHas
VHIYKIHS.

05.05

63

Pe3epBHbIil ypok. OnTuka.
OCHOBBI CHIENUATIBHON TEOpHUH
OTHOCHTEILHOCTH.

12.05

64

Pe3epBHbiil ypok. OnTuka.
OCHOBBI cIEMANIBHOM TEOpUU
OTHOCHUTEJILHOCTH.

16.05

65

Wrorosast koHTpoJIbHAs padoTa.

19.05

66

KBanroBas ¢uzuka. D1neMeHTbI
ACTPOHOMHUU U aCTPOPHU3UKH.

23.05

bubanoreka [IOK
https://m.edsoo.ru/ff0d1784

67

HoroBoe 3ansaTue.

26.05

OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

64



https://m.edsoo.ru/ff0d1784

YUYEBHO-METOJIUYECKOE OBECIIEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

®dusuka, 11 knace/ Mskumes IJ1., Byxosues b.b., Yapyrun B.M. non penakuueit
[TappentreBoit H.A., Akunonepnoe obmectBo «M3narenbctBo «lIpocBemienue,
2023r
METOANYECKHUE MATEPUAJIBI IUISA YUUTEJIA

®uzuka. 11 knace. Jlunakruueckue KapTouku-3aganus (aBTopsl M. A.

VYmakos, K. M. Yakos).

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
UHTEPHET

1 http://nsportal.ru - corranbHas ceTh paOOTHUKOB 00pa30BaHMS.

2 http://markx.narod.ru/pic/ - ¢pusuka B mikoe.

3 http://festival.1september.ru/articles/ - pecTuBanp nemaroruuyeckux uae
«OTKpBITBHIA YPOK».

4 http://www.fizika.ru/ - caitt muis yaureneit pU3uKy U UX yICHUKOB.

5 http://www.physics.ru/ - matepuansl o Gu3MKe.

6 www . ege .edu.ru - madpopmanronHsiii mopran EID.

7 http :// school - collection . edu . ru / - equnas komiekus [{OPos.



JIucr koppexumu.

[Tpunoxenne Nel

VYpoku, KOTopbie TPEOYIOT KOPPEKLIUU

VYpoxwu, copepKaie KOppeKIuio

Hara

Ne ypoxka

Tema ypoka

[Ipnunna
KOppEKIMHU

[ara

Tema
ypokKa

dopMa KOppEKIHH
(oObenuHEeHHE TEM,
JIOMalIHEee U3y4eHHE
+KOHTpOJIbHAA paboTa)




