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NOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1o (u3uke 0a30BOr0 ypOBHS Ha YpPOBHE CPEAHErO0 OOIIero
oOpa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUH M TpeOOBaHUU K pe3yjbTaTam
OCBOCHHMsSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammbl, mpenacraBieHHbix B DPI'OC
COQO, a Ttakxe c yuérom denepasbHOH pabouelt MporpaMMbl BOCIHTAHHS U
KOHIIETIIIMKA TIpernojaBanust ydeOHoro mpenmera «Dusuka» B 00pa3oBaTeIbHBIX
opranm3anusx Poccuiickoit denepanuu, peaan3yonmx OCHOBHbBIE 00pa30BaTEIbHBIC
nporpamMmsbl. [IporpamMmma cocraBieHa B coorBercTBuM ¢ lIpukazom Munucrepcrsa
npocsemienust Poccuiickoit ®enepanuun ot 18.05.2023 Ne 370 «O06 yTBepkIeHUU
dbenepanbHOil 00pa3oBaTEILHON MPOTrpaMMbl OCHOBHOI'O OOIIEro 0Opa3oBaHUS) U
nporpammbl Bociutanuss [ KOY PO «PocTtoBckas caHaTtopHas mkona-uHTEpHAT Ne
28».

CopaepxxaHnue mnporpamMMbl 1o (u3MKe HampaBjieHO Ha (QopMuUpOBaHUE
€CTECTBEHHO-HAYYHOUM KapTHUHBI MUpa oOydaronuxcs 11 kimaccoB mpu 00yuyeHUU UX
¢u3rke Ha 0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOTO TOJX0/a.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiMm GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEJAMETHBIM M METalpeAMETHBIM pe3yJibTaTaM OOy4YeHHs, a TaKKe
YYUTHIBAET HEOOXOJAMMOCTb peaau3allid MEXIPEIMETHBIX CBs3ell (Qu3uku ¢
€CTECTBEHHO-HAYYHBIMH YUYEOHBIMH TpeaMETaMu. B HEW omnpenensroTcsi OCHOBHBIC
e u3ydeHus (U3UKKA Ha YPOBHE CPEIHETO OOIIero oO0pa3oBaHUs, TIAHUPYEMbIC
pe3yabTaThl OCBOCHHUS Kypca (DU3UKU: TUYHOCTHBIC, METANIPEAMETHBIE, TPEAMETHBIE
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

» IUIaHUpYEMbIC Pe3yJIbTaThl OCBOCHUS Kypca (PU3WKH Ha 0a30BOM YPOBHE, B TOM
quClie IPEAMETHBIC PE3YJIBTATHI IO T0/1aM 00YUYEHUS;
» coaepxanue yaeOHoro npeamera «Dusukay mo rogaM o0ydeHusl.

dusnka Kak HayKa 0 HanboJiee OOLIUX 3aKOHAX TPUPO/IbI, BHICTYMAsl B KAYECTBE
y4eOHOro npeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHU 00
okpyxartomeM wmupe. llkonpHbIl Kypc (u3uku — cucteMooOpasyromuil s
€CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, TTOCKOJIBbKY (DU3UUYECKHE 3aKOHBI JIEKAT
B OCHOBE IIPOIIECCOB WM SIBJICHUM, M3y4aeMbIX XHUMHEH, Ouonorueu, (HU3ndecKou
reorpadueiit u actpoHomMuei. Mcrnoiap30BaHne U aKTUBHOE NMPUMEHEHHE (HU3NISCKUX
3HAHWKM OMpEeNsieT XapakTep W Pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTHH B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOCHUSA KOCMOCA, IOJIYYEHUS HOBBIX MAaTEpHUAIOB C
3aIaHHBIMU CBOMCTBaAMU W JApyrux. M3yueHue (Qpu3nku BHOCUT OCHOBHOM BKJIAJ B
dbopMHUpOBAaHUE €CTECTBEHHO-HAYUYHOW KapTHHBI MHpa OOyyarliuxcs, B
dbopMupoBaHHEe yMEHUM MPUMEHITh HAyUHBIA METOJ| MO3HAHUS MPU BHITOJTHEHUU
MMHU YYEOHBIX UCCIICIOBAHUIA.

B ocHoBy kypca ¢huzuku Ajis ypoBHS CpeIHEro o01iero o0pa3oBaHUsl MOJIOKEH
psI MO, KOTOPbIE MOYKHO PACCMaTpUBaTh KaK MPUHLHUIIBI €r0 MOCTPOEHUS.

Hoess yenocmmocmu. B COOTBETCTBUHM C HEH KypC SBISICTCS JIOTHYECKH
3aBEpPIIEHHBIM, OH COACPKUT MaTepHasl U3 BCEX pa3/iesioB (DU3MKU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBMM C HEW MaTepual Kypca (QU3UKH



00beMHEH BOKpYr ¢u3nueckux Teopuil. Benymum B Kypce sBIsieTcs
dbopMHpOBaHHE TPEACTABICHUN O CTPYKTYPHBIX YpPOBHSIX MaTepUH, BEIIECTBE U
mnoJie.

Hoes eymanumapuzayuu. EE peanuzanus mpeanoiaraeT HCMOJIb30BaHUE
TYMaHUTAPHOTO TIOTEHIMANA (U3MYECKON HAayKH, OCMBICICHHUE CBS3U Pa3BUTHUSA
¢bu3nKH ¢ pa3BUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
HKOJIOTUYECKUMU TTPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc pusuku npemnoiaraet 3HakOMCTBO C
IIUPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTMYECKUX TMPUIIOKEHUN H3YUCHHBIX
TEOPUH U 3aKOHOB.

Hoesa sxonocusayuu peanuszyercss HOCPEACTBOM BBEAEHHUS 3JIEMEHTOB
COJIep KaHMsl, MOCBALIEHHBIX 3KOJIOTMUYECKUM IMPOOJeMaM COBPEMEHHOCTH, KOTOPbIE
CBS3aHbl C PAa3BUTUEM TEXHHKM M TEXHOJIOTHM, a Takke OOCYXJeHus MpoOiIemM
PAIMOHAJIBHOTO MTPUPOOTOIB30BAHMS M SKOJIOTUYECKON O€301aCHOCTH.

CrepKHEBBIMU DJIEMEHTaMH Kypca (M3UMKH Ha YpPOBHE CPEAHEro OOIIETo
oOpa3oBaHus SBJSIOTCA ¢u3nueckue Teopuu ((opmMupoBaHHE NPENCTABICHUNH O
CTPYKTYype MOCTpOoeHUs: (U3HUECKOU TEOpUH, posin (PyHIAMEHTAIBbHBIX 3aKOHOB U
MIPUHLIAIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJIE, TPAHUIIAX TPUMEHUMOCTH
TEOPHI, JUIsl ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUI U MPOLECCOB).

CucCTEeMHO-ACSITENIHOCTHBIN MOAX0A B Kypce (U3MKH peau3yeTcsl MpexJie
BCEro 3a CYET OpraHU3alluu KCIEPUMEHTAIBHON NeSITeNbHOCTH oOyydaromuxcs. Jis
0a30BOro ypoBHS Kypca (HU3MKH — 3TO HCHOJIb30BAHHE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJA0OPATOPHBIX padOT, KOTOpPbIE B MpOrpaMMe
no ¢usznke oObEeOUHEHbl B OOLIMH CHUCOK YYEHMUYECKMX MPAKTHYECKUX padoT.
Boigenenue B yka3aHHOM MepedyHe Ja0OpaTOpHBIX paboOT, MPOBOAUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIIIETCS yYaCTHHUKaMHU 0Opa3oBaTesIbHOrO Ipoliecca
UCXO/I1 U3 OCOOCHHOCTEH TJIaHUPOBAHMS U OCHAlIeHHs kKaOuHera Gusuku. [Ipu aToM
oOecrieynBaeTcs OBJIAJICHUE OOYyYalOUMMUCS YMEHUSAMH TMPOBOJAUTH KOCBEHHBIE
WU3MEpPEHUS, HWCCJIEJOBAHMS 3aBUCUMOCTEH (DU3MUECKUX BEIWYUH M TOCTAHOBKY
OIBITOB IO MMPOBEPKE NPEITIOKEHHBIX TUITOTES.

bonbiioe BHUMaHuE YIEISETCS PELIEHUIO PACYETHBIX M KAaY€CTBEHHBIX 3a/Jad.
[Ipu 3TOM M1 pacU€THBIX 3a7a4 MPUOPUTETOM SIBJISIIOTCS 33/1a4d C SIBHO 3aJIaHHOU
bu3nuecko MOJENbI0, MO3BOJAIONINE MPUMEHATh H3yYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOIO pasjefia Kypca, TaK M HUHTErpUpYys 3HAHUSA U3
pasHbIX pa3zaenioB. sl KauyeCTBEHHBIX 3aJa4 MPUOPUTETOM SIBJISIOTCS 3aJaHUsl Ha
00BsICHEHHE NMPOTEKAHUS PU3NYECKHUX SBJIICHUN U MPOLECCOB B OKPYKAIOIIEH KU3HHU,
TpeOyromue BbOOpa (U3MUYECKOW MOJENU JAs CUTYallUd MNPaKTUKO-
OpPUEHTHUPOBAHHOT'O XapakTepa.

B cootBetrcTBUM ¢ TpeboBanusmMu GI'OC COO k maTepuaibHO-TEXHUYECKOMY
oOecrieyeHuIo0 y4deOHOro mporecca 0a30BbIA ypOBEHb Kypca (PU3MKH Ha YpPOBHE
cpenHero oOmiero o0pa3oBaHMs JOHKEH HM3y4aThCsl B YCJIOBHSX MPEIMETHOTO
kaOuHeTa (GU3UKM WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKia. B kabuHeTe (U3NKU JOMKHO OBITh HEOOXOIUMOE
nabopaTopHoe 000pyI0BaHUE JIJISl BHITIOJTHEHHS YKa3aHHBIX B TIpOrpaMme 1o (Hu3uke
YUYEHUYECKUX MPAKTUUYECKUX PadOT U AEMOHCTPALMOHHOE 000pyA0BaHNE.



JlemoHcTpanimoHHoe o6opynoBanue GOpPMHUPYETCS B COOTBETCTBHHU C

NPUHIIUIIOM MHUHHUMAJBLHON JOCTAaTOYHOCTU U oOOECcIeuyuBaeT MOCTAHOBKY
MEPEYUCIEHHBIX B IMporpamMMme Mo (Pu3MKe KIOUYEBBIX JAEMOHCTpaUHUN s
MCCIIEJOBAHHUS H3y4YaeMbIX SBJIEHUUW M MPOLECCOB, dIMIUPUUYECKHUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopatopHoe oOopynoBaHuE s YUYEHUUECKUX MPAKTUUYECKUX padboT

dbopmupyeTcss B BUAEC TEMATHUYECKHX KOMIUJIEKTOB M OOECNEYMBAETCs B pacuére
OJHOTO KOMILIEKTa Ha JBYyX oOyvawmuxcs. TemaTudyeckue KOMILIEKTHI
nabopaTopHOTO O00OpPYIOBaHUSA JOJDKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM
UCIIOIb30BaHUM AHAJOTOBBIX W HHUGPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJI€ LIUGPOBBIX 1a0OPATOPHUH.

>

v V VvV 'V

OCHOBHBIMM LIENIAMH U3y4€HUs PU3KUKHU B 001IEM 00pa30BaHUHU SBIISFOTCS:
dbopMUpOBaHHE HUHTEpeEca M CTpPEeMJIEHUs OOyuarouuxcs K HaydYHOMY
U3YyUYEHHUIO MPUPOJABI, PA3BUTHE HMX HWHTEUIEKTYalbHBIX M TBOPYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJe MO3HaHuid U (opmupoBaHue
UCCIIEIOBATEIBCKOTO OTHOILIEHUS K OKPY KAIOIIUM SIBJICHUSIM;

dbopMupOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa U3Y4YEHHUs OCHOB
CTPOEHUS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DPU3HUKU;

(dopMupoBaHrue yMEHUI OOBSCHATH SIBJICHUS C HUCIOJIb30BAHUEM (PU3UUECKHUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

(dbopMHpOBaHHE TMPEACTABICHUNM O poiu (U3UMKU JUIsl Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH.

JoctkeHue 3THX 1eneid o0ecreynBaeTcs pelIeHUEeM CIeAYIOIUX 3a7ad B

npoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:

>

>

MpPUOOPETEeHNE CHUCTEMBbl 3HAHWKA 00 OOMMX (PU3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHIX, BKJIOUYAs MEXaHUKY, MOJEKYISIPHYIO (QH3HUKY,
AIEKTPOIUHAMUKY, KBAHTOBYIO (PM3HUKY U JIEMEHTHI aCTPOPU3UKH;
dbopMHpOBaHUE YMEHHUI NMPUMEHATh TEOPETUYECKHUE 3HAHUS JUISI OOBSICHEHUS
bu3HUecKuX SIBJICHUI B MPUPOJE U JUISl MPUHSITHS MPAKTUYECKUX PEIICHUN B
MOBCEIHEBHOM KU3HU;

OCBOEHHE CIIOCOO0B PEIICHUs Pa3IMYHBIX 337124 C SBHO 3aJlaHHOW (PU3UIeCcKOn
MOJIeNbI0, 3a71a4, TTOIPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3/IaHue (HU3UIECKOM
MO/JICJH, aJIeKBaTHOU YCIIOBUSM 3a]1a4H;

NMoHMMaHue (U3NYECKUX OCHOB M TPUHIMIOB JCHCTBUS TEXHUYECKUX
YCTPOWCTB M TEXHOJIOTMYECKUX TMPOIECCOB, X BIMSIHHUS HA OKPYKAIOIIYIO
cpeny;

OBJIQJICHUE METOJaMH CaMOCTOSATEIbHOTO IUIAHUPOBAHUS U TPOBEICHUS
bU3UYECKNX HKCIEPUMEHTOB, aHaju3a W WHTEpHpeTanuu uH)opManmu,
OTIpEJICIICHHS] IOCTOBEPHOCTHU TOJIYYEHHOTO pe3ysIbTaTa;

CO3/IaHWE€ YCIOBHM [UIsl Pa3BUTHUA YMEHHHA MPOEKTHO-MCCIEA0BATEIBCKOM,
TBOPUYECKOU JIEATEIBHOCTH.

Ha wusyuenue ¢usuku (06a30Bblii ypoBEHb) Ha YpPOBHE CPEIHEr0 OOIIETro

oOpazoBanus oTBoauTCs B 11 Kitacce — 68 yacoB (2 yaca B HEJIEIO).



COJEP/KAHUE OBYUEHUSA
11 KIIACC
Paznen 1. DaekTpoauHaMuKa

Tema 1. Macnummnoe none. I1eKmMpoOMacHUMHAA UHOYKUUSA

ITocTosiHHBIE MarHuThl. B3anmoaencTBUe MOCTOSIHHBIX MarHMTOB. MarHuTHOE
nosne. Bekrop MarHUTHOM WHAYKUUU. [IpUHIUIT Cyneprno3suuuy MarHUTHBIX ITOJIEH.
JInHUM MarHuTHOW WHAYKIMH. KapThWHa JWMHUNA MarHUTHOM WHAYKIUAW TOJIA
MOCTOSIHHBIX MarHUTOB.

MarauTHO€ mnoJie NPOBOJHHWKA C TOKOM. KapThHa JWHUNA HMHAYKIUHU
MAarHUTHOTO MOJISI JUIMHHOTO MPSIMOrO0 MNPOBOJAHUKA W 3aMKHYTOTO KOJIBLEBOTO
IIPOBOJHMUKA, KATYIIKH ¢ TOKOM. OmnbIT JOpcrena. B3auMoaencTBue NMpoBOJHUKOB C
TOKOM.

Cuna Awmnepa, e€é Moaynb W Hamnpasienue. Cuia JlopeHma, €€ Moaynb u
HanpaBjeHue. [[Br>KeHue 3apsKEHHOM 4YacTUIbl B OJHOPOJHOM MarHUTHOM IIOJIE.
Pabota cumnsl Jlopenna.

SIBieHME DIEKTPOMArHUTHOM HHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOWM
WHIAYKIUU. OJEKTPOJABMXKYIAasg Cujia WMHAYKIUHU. 3aKOH BJEKTPOMAarHUTHOM
naaykunu dapanest.

BuxpeBoe »siiekTpuyeckoe Imoje. DJIEKTPOABMXKYIIAs CHUJIA HUHAYKIUUA B
MIPOBOJIHHUKE, IBUKYIIEMCS TTOCTYIIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

I[IpaBuno Jlenma. MUHAYKTHBHOCTH. fIBIeHHME CaMOMHIYKIHH.
DJIEKTPOABIKYIIAS CUJIa CAMOWHIYKUMU. DJHEPryus MArHUTHOTO TMOJs KaTylIKU C
TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckne yCTpOMCTBA W MNPAKTUUECKOE IPUMEHEHUE: MOCTOSIHHBIC
MAarHUThI, FJIEKTPOMArHUTHI, SJIEKTPOJABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHII,
WHIYKIUOHHAS [1€Yb.

Jlemoncmpayuu
OmneiT Opcrena.
OTKJIOHEHHE JIEKTPOHHOTO My4YKa MArHUTHBIM TTOJIEM.
JIMHUY MHIYKUIWA MAarHATHOTO TOJIS.
B3aumopelicTBrue 1ByX NPOBOJHUKOB C TOKOM.
Cuna AMnepa.
JeiictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.
SIBiiIeHUE ANEKTPOMArHUTHON UHIYKIIUU.
[TpaBuino Jlenna.
3aBUCUMOCTh AJIEKTPOJBUAKYIIEH CHIIBI MHAYKIHU OT CKOPOCTH W3MEHEHUS
MarHuTHOTO ITOTOKA.
SIBneHHEe CaMOMHIYKIIH.
Yuenuuecxuii sxcnepumenm, nabopamopule pabomeol
» H3ydeHre MarHUTHOTO TTOJISI KATYIIKH C TOKOM.
» HccnenoBanue NEHCTBUS MOCTOSIHHOTO MarHUTa Ha PAMKY C TOKOM.
» HccnenoBanue sIBJICHHS SJICKTPOMArHUTHOW WHTYKITHH.

YV VVVVVVYVYVYYVY

Pasznea 2. Kosie0anus 1 BOJTHBI



Tema 1. MexanuuecKkue u 31eKmpoOMazZHUMHblE KOJ1e0aHUA

KonebarenrHass cuctema. CBOOOJIHBIE MEXaHHUYECKUE KOJeOaHUI.
['apmonnyeckue konebanusa. Ilepuoxn, vacrora, ammiauTyna u ¢dasza KojeOaHHil.
IIpyXvHHBIN MaATHUK. MaremMaTUyecKnii MasiTHUK. YpPaBHEHUE TapMOHUYECKUX
kosebanwuii. [IpeBpareHne sHepruu Npyu rapMOHUYECKUX KOJICOAHMSIX.

Konebarenbusiit koHTYyp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJIEOAHHUS B
UJCATPHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUA MEXKAY MEXaHUYEeCKUMU U
AIEKTPOMArHUTHBIMU KojeOaHusiMmu. Dopmyna TomcoHa. 3aKkoH CcoXpaHEHHS
SHEPIUM B UJEATHLHOM KOJIe0aTETbHOM KOHTYpE.

[IpencraBienrie 0 3aTyXaronux KoJieOaHUsIX. BBIHYXJIEHHbIE MEXaHHUYECKHUE
KoJjiebanus. Pezonanc. BeIHYK/IEHHbBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUs.

IlepemenHbli TOK. CHHYCOWJANbHBIM TNEPEMEHHBIA TOK. MOIIHOCTH
MEPEeMEHHOI0 TOKa. AMIUIUTYJHOE M JIEUCTBYIOIIEE 3HAUYCHUE CHJIbI TOKa W
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepenaya M MOTPEOJICHHE DIECKTPUUYECKOMN
SHEPIUM. OKOJOTMYECKHE PUCKU NIPU MNPOU3BOACTBE 3JIEKTposHepruu. KynbTypa
WCIIOJIb30BaHUs 3JIEKTPOIHEPTUH B TOBCEITHEBHOM )KU3HH.

TexHudyeckue yCTpOWCTBA M MNPAKTUYECKOE IIPUMEHEHUE: DSIIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, JIMHUU AJIEKTponepeaay.

Jlemoncmpayuu

» HccaenoBanue mapaMeTpoOB KojieOaTeIbHONH CHCTEMBbI (TIPYKUHHBIA WITH
MaTEeMaTUYECKUA MASTHHK).
HaOnroienue 3aTyxaromux KojaeOaHuu.
HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOaAHUM.
HaOnronenue pezoHanca.
CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUS.
OcuworpaMMbl (3aBUCUMOCTU CUJIBI TOKA M HANPSHKEHUST OT BPEMEHM) JIst
ANEKTPOMArHUTHBIX KOJICOAHUH.
Pe3oHaHC mpHU MNOCIEAOBATEIbHOM COCAUHEHUHM PpE3UCTOpPA, KaTYUIKH
MHJIYKTUBHOCTHU U KOHJIEHCATOpA.
» Mojenb JIMHUAN DJICKTPOIIepeIayn.
Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul
» HccnenoBanue 3aBHCHMOCTH TIEpHOJIa MaJbIX KOJICOaHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.
» HccnenoBanrue IEpeMEHHOTO TOKA B IIEMH W3 MOCIICIOBATEIHHO COCTMHEHHBIX
KOHJICHCATOpa, KaTYyIIKU U PE3UCTOpa.

YV VVVVY

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbBIE 60IHbL

Mexanudyeckue BOJHBI, YycioBus pacnpocrtpanHeHus. Ilepuon. Ckopocth
pacnpocTpaHeHUss M JJnMHAa BOJHBL. IlomepedyHble W NPOAOIBHBIE BOJIHBI.
WNuTtepdepenims u nudpaxius MEXaHUIECKUX BOJTH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKka. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHHIE BOJIHBI. YCJIOBHUS M3JIYYEHHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmnas opuenrtanus BekTtopoB E, B, V B snmektpomaruutHONM BosnHE. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTpPaXEHHE, MpEeJIOMJIEHUE, MNOoJspu3auus, Iudpakius,



untepdepenius. CKopocTh EKTPOMArHUTHBIX BOJIH.

[[lxana >ME€KTPOMArHUTHBIX BOJIH. [IpuMEHEHHE BJIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIIMIIBL paAUOCBS3H U TeIeBUAEHUS. Paguonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHH4ecKkue yCTpOWCTBA M MPAKTUUECKOE MPUMEHEHHE: MY3bIKAIbHbIC
WHCTPYMEHTHI, YJIbTPA3BYKOBAasi JMATHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-nieun.

Llemoncmpayuu
OO6pa3zoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U MTPOIOJIbHBIX BOJIH.
Koneomromeecs T€10 Kak ICTOYHHK 3BYKA.
HabGmronenue orpakeHus: M MpeJIOMIICHUS] MEXaHUYECKHUX BOJIH.
Hab6mronenune naTepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.
3BYKOBOI pe30HaHC.
HaOnronenne cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJO0H U
4acTOTOM KOJIeOaHUH.
HccnenoBanrie CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, TIPEIOMIICHHE,
noJispu3anys, 1udpaxius, THTEpPepeHIus.

YV VVVVVYY

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsMoIMHENHOE pacnpoCTpaHEHUE CBETa B
OJHOPOJHOU cpene. JIyd cBera. TOUEUHBIM HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHbI oTpaxkeHus cBera. [locTpoeHune u3oOpaxeHUil B
m1ockoM 3epkaie. [Ipenomienue cBeTa. 3aKkoHbI MPETOMIICHUSI CBETa. AOCOMIOTHBIM
nokasarenp npenomieHus. I[lomHoe BHyTpeHHee oTpakeHue. IIpenenbHbIll yron
IIOJIHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcust ceeta. CioxHbIi cocTaB 6enoro ceera. L{Ber.

Cobuparomue u paccenBaromue JuH3bl. ToHkas nuH3a. DOKyCHOE pacCTOsTHUE
U ONTHYECKash cujia TOHKOM JuH3bL. [locTpoeHue m3o0pakeHHil B COOMpAIOMIMX U
pacceuBaronx JMH3axX. PopMysia TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JINH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Uatepdepennus ceeta. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS
HAOJTFIOICHUSI MAKCHMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT JABYX
cUH(}a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuusa ceera. udppakuronHas pemeérka. Y caoBue HaOMI0IEHNS TIaBHBIX
MaKCUMyMOB MpHU NaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha JIU(PPaKIUOHHYIO
PELIETKY.

[Tossipusanus ceera.

TexHuueckne yCTpOWCTBA M NPAKTUUYECKOE NPUMEHEHHUE: OYKH, JyIa,
doToanmapat, NPOSKIMOHHBIN anmnapar, MUKPOCKOII, T€JIECKOI, BOJOKOHHAs ONTHKA,
nudpakiMoOHHas PeleTKa, MOJIIPOU/I.

Jlemoncmpayuu

» [lpsmonvHeliHOE paclpOCTpAaHEHUE, OTPAKCHHE M TPEIOMIICHHUE CBETa.
OnTuyeckue nprudOpBkl.
» TlonHOe BHYTpeHHEe oTpakeHue. MoIens CBETOBO/IA.



WccnenoBanre cBOMCTB M300paKeHUH B JIMH3AX.
Monenu MUKPOCKOIIA, TEJIECKOTA.
Hab6monenune natepdepeniuu ceera.
HaOnronenue nudpakium ceera.
HabGmronenue nucnepcuu cBera.
[TonyueHue ciekTpa ¢ MOMOIILIO MPU3MBI.
[TomydyeHue ciekTpa ¢ mMOMOIIbIO AUGPAKIIUOHHON PEIIETKY.
HaOmnronenue nonspusanuu CBeTa.
Yyenuueckuii sxcnepumenm, nabopamopmuusie pabomul
» V3mepeHune moka3aTelns MPeJIOMIICHUS CTEKIIA.
» HccnenoBanue CBOWMCTB M300paKCHHM B JIMH3AX.
» HalGnroneHue qucepcuu CBeTa.

VVVVVYYY

Pa3znes 3. OcHOBBI CIeHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['paHMIBl TPUMEHUMOCTH KJIACCUYECKOW MeXaHMKHU. [locTynmatel cnenuanbHON
TEOPUU OTHOCUTEIBHOCTU: WHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBE€Ta B BAaKyyME,
MIPUHIIUIT OTHOCUTENBHOCTH DWHINTENHA.

OTHOCUTENBHOCTh OAHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHHM M COKPAILCHHE
JUTVHBI.

OHEprusi U UMITYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13p MacChl ¢ SHEPTUEW M MMILYJbCOM PEJIATUBUCTCKON YaCTHUIBI. JHEPIHUs
IIOKOS.

Pa3znen 4. KBanToBasi pusuka
Tema 1. Inemenmol K6AHMOBOI ONMUKU
®otonbl. Popmyna [Inanka cBs3u 3HEprun POTOHA C €r0 YACTOTOW. DHEPTHsl U
uMmiynbc (¢ortoHa.  OtTkpblTe U uccienoBaHue @orordpdekra. Ombitel A. T
CroneroBa. 3akonbl (ororddexra. YpaBHenue OiHmTelHa s (ororddekra.
«KpacHas rpanuna» porosddekra.
JlaBnenwme cBeta. OnbiTel 1. H. JIeOeneBa. Xumuueckoe IeiicTBHUE CBETA.
TexHuueckue ycTpoilcTBa M NPaKTUYECKOE MpPUMEHEHHE: (OTORIEMEHT,
dboTonaTUMK, cCoTHEUHAas 6aTtapes, CBETOANO/I.
Jlemoncmpayuu
» ®orodddekt Ha ycTaHOBKE C IMHKOBOW TUIACTHHOM.
» HccnenoBaHue 3aKOHOB BHEITHETO GoTodhdekra.
» CBeToano.
» ComneuHas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmbiThl Pesepdopma mo paccesHuro o -4acTHIL.
[Tnanerapnast monens atoma. [loctynatel bopa. U3nyuenue u nornomenue GpoToHOB
IIPU NIEPEXO/IE aTOMA C OJTHOTO YPOBHSI 3HEPrUM Ha Ipyroil. Buael cnexktpoB. CriekTp
YPOBHEHN SHEPIUHU aTOMa BOAOPOLA.

BonnoBeie cBoiicTtBa ywactull. Bomubl ne bpoiinis. KopnyckylsipHO-BOJTHOBOM
Iy AJTA3M.



CroHTaHHOE ¥ BBIHYXJICHHOE M3ITyUCHHE.
TexHUUYECKHe YCTPOUCTBA M MPAKTHYECKOE MPUMEHEHHUE: CIICKTPAJIbHBIN aHaIHn3
(criekTpocKoI), 1a3ep, KBAHTOBBIN KOMIBIOTED.
Jlemoncmpayuu
» Mopens ombita Pesepdopra.
» Ormpenenenue IJIUHBI BOJHEI Jla3epa.
» HaOnroneHne TMHEHYaThIX CIICKTPOB U3TYUCHHS.
» Jlazep.
Yyenuueckuii sxcnepumenm, n1abopamopusie padbonul
» HaOnrofeHne TMHEHYaToro CrekTpa.

Tema 3. Amommnoe aopo

OKCNEPUMEHTHI, JOKA3bIBAIOIIME CIOXKHOCTb CTpoeHHs sapa. OTKpeiTHE
paanoakTuBHOCTH. OnbITE Pesepdopaa mo omnpeaeneHno cocraBa pailoakKTUBHOTO
u3nydenusi. CBolicTBa anbda-, 6eta-, raMMa-u3iydeHus. BiusHue painoakTHBHOCTH
Ha KUBbIE OPTAHU3MBI.

OtkpeiTHe TIpoTOHa W HeWTpoHa. Hyxknonnas monens snpa ['eitzenOGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sigpa. M3oTonsl.

Anbda-pacnan. DJIEKTPOHHBIM W MO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITy4YeHHE. 3aKOH paJlOaKTUBHOIO pacnaja.

DHeprusi CBs3M HyKJIOHOB B sifipe. AnepHbie cunbl. [ledekT maccsl sapa.

SnepHbie peakunu. [lenenue u cuHTeE3 AI€Ep.

Snepubiii peaktop. TepmosimepHwiii cunTe3. I[IpoOisieMbl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKThI SIACPHON SHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTtobl HaOMIOICHUS U PETUCTPALIUN AIIEMEHTAPHBIX YaCTHII.

@dyHIaMeHTaIbHbIe B3aUMOJEHCTBUA. EAMHCTBO pu3nyueckoi KapTUHBI MUPA.

TexHuyeckre yCTpoWCTBa M IMPAKTUYECKOE MPUMEHEHHUE: JO3UMETp, Kamepa
Bunbcona, siiepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

» Cy€TYHMK MOHM3UPYIOIIUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul
» HccnenoBanue TpEeKOB 9acTHII (TIO TOTOBBIM (hOTOTpadusiM).

Pa3zpnes S. DiieMeHTBI ACTPOHOMUM U ACTPOGU3UKH

Otansl pa3BUTHS aCTpOHOMMHM. lIpuKiamHOE M MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3Bé3qnoro HeOa. Co3Be3aus, sSpKUe 3BE3NBI, IUIAHETHI, MX BUIUMOE
IBUYKEHHE.

Conneynas cucrema.

Connue. Conneunas aktTuBHOCTb. Microunuk sHeprun ConHia u 3BE31. 3BE3/BI,
UX OCHOBHBIE XapaKTEPUCTUKH. JlMarpamMma «CIIEKTPAJIBHBIN KJIACC — CBETUMOCTB.
3BE31bI IJIaBHOM MOCIEAOBATEIBHOCTH. 3aBHCHUMOCTh «MAacca — CBETHMOCTBY» IS
3BE3]l TJIABHOW TOCIJIEIOBATENbHOCTH. BHYyTpeHHee cTpoeHue 3BE34. COBpEeMEHHbBIE
NIPEJICTABICHUS O MPOUCXOXACHUU U Bomtonuu CosHua m 3BE31. OTambl KU3HU



3BE3I.

Mineunsiii Ilyte — nHama [anaktuka. [lomoxenwe u nBukenue ConHIA B
lNanaktuke. Tunbl ranaktuk. PaguoramakTuku v kBasapbl. UEpHBIE IBIPHI B AApax
rajaKkTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa606na. Pa3Oeranue rajakTuk.
Teopust bonbmoro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpyktypa Beenennoit. Metaranakruka.

Hepeménnple mpo0ieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

» HaOmoneHns: HEBOOPY)KEHHBIM TJIa30M C HMCIOJB30BAaHUEM KOMITBIOTEPHBIX

NPUIOKEHUN I OINpeNeIeHUs] TOJOXEHUS HEOECHBIX OOBEeKTOB Ha

KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/usi CeBEpHOro MOdyllapus WU SpKue

3BE3IbI.

» HaOmonenwus B Teneckon JIynsl, uraner, Mieurnoro [TyTu.

O06o0maromniee NOBTOPEHUE

Ponb Gpu3nku 1 aCTpOHOMHUHM B 9KOHOMHYECKOM, TEXHOJIOTMUECKOM, COITMAIbHON
U 3TUYECKOU cdepax AesTENbHOCTH YeI0OBEKa, POJb U MECTO (PM3UKU U aCTPOHOMUU
B COBPEMEHHOM HayYHOU KapTUHE MUpPa, pOJib PU3NUECKON Teopur B OPMHUPOBAHUU
MPEACTaBICHUN O (HU3UIECKON KapTHHE MUpPA, MECTO (HU3UUYECKON KapTUHBI MHUpa B
o0I1IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MTPEICTABICHUI O IPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuenue xypca ¢(usukum 6azoBoro ypoBHs B 11 Kiracce OCyIIecTBISETCS C
YYETOM COJEpKATEIbHBIX MEXIIPEIMETHBIX CBA3E€H C KypcaMH MAaTE€MaTHKH,
OMOJIOrMu, XUMHH, reorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvle noHsamusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHHE, HAay4yHbI (akT, Tumoreza, (unuyeckas BeIUYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MO/IEIIb, U3MEPEHHUE.

Mamemamuka: pemIEeHWE CUCTEMbl yYpaBHEHUUN, TPUTOHOMETPHUUYECKHE
GyHKUMU: CHHYC, KOCHHYC, TAHT€HC, KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPbl M MX IPOCKIMM HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB,
IPOU3BOJHBIE 3JEMEHTAPHBIX (YHKIUN, NPU3HAKK MNOAOOUS TpPEYroJbHUKOB,
OTIpeJICIICHHE TUTONIAIN TUIOCKUX (puryp u o0béma Ted.

buonocus: »>nextpuueckue sBIEHUA B JKUBOW NPHUPOJE, KojeOaTelabHbIE
IBWKECHUS B KUBOW NPUPOJE, ONTUYECKHUE SBJICHUS B JKUBOW IIPUPOJE, NEUCTBUE
paguanyy HA )KUBBIE OPraHU3MBI.

Xumus: CTPOEHHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsT CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUs KPUCTANIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAJIH3.

l'eoepaghus: MarHuTHBIE MONIOCA 3€MJITH, 3aJI€KU MAarHUTHBIX Py, GOTOCHEMKA
36MHOU OBEPXHOCTH, MPEJICKA3AHUE 3EMIIETPACCHUM.

Texnonoeus: NUHUM DJIEKTpOINEpenad, TEeHEepaTop MEePEeMEHHOTO TOKa,
ANEKTPOJIBUTraTeNlb, WHAYKUWOHHAs I€4Yb, pajap, pPaJHONPUEMHHK, TEIEBU30P,
anTteHHa, tenedoH, CBY-meub, MPOCKIMOHHBIA almapar, BOJOKOHHAs OITHKA,
coJiHe4YHas 6arapes.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITIPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPE/IHET'O OBIIET'O OBPA3OBAHMUS
OcBoenne ydeOHOro mnpeamera «®DusnMka» Ha YPOBHE CpETHETO O0O0IIero
oOpa3zoBanus (0a30BbI ypOBEHB) JOHKHO OOECIEUYUTh JOCTHXKEHHE CIIETYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHI
JImaHOCTHBIE PE3yNbTaThl OCBOCHUS ydeOHOTO mpeameTa «Du3nKay JOIKHBI

OTpakaTh TOTOBHOCTh M CIHOCOOHOCTh OOyYaromuxcs pPyKOBOJCTBOBATHCS

copMUpOBAHHON BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CUCTEMOW IEHHOCTHBIX

OpUEHTAIMil, MO3UTUBHBIX BHYTPEHHUX YOEKIECHHU, COOTBETCTBYIOIIHX

TPAIUIIMOHHBIM IIEHHOCTSM POCCUHCKOTO OOIIeCTBa, pacUIupeHue >KU3HEHHOTO

ONbITA W OMNbITA JACATEIBHOCTH B MPOILECCE pEeANM3AMd OCHOBHBIX HaNpaBICHUI

BOCIHUTATEJIbHOMN JEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOTrO BOCIIMTAHMS:
» c(hOpMHUPOBAHHOCTH IPAKIAHCKOW IMO3UIIMU 00YYAOIIErocs KaKk aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOIo OOIIECTBA;
» NMPUHATHE TPAJUIMUOHHBIX OOIMIEYETOBEUYECCKUX TYMAHHUCTUYECKUX W
JEMOKPATUYECKUX [IEHHOCTEN;
» TOTOBHOCTh BECTH COBMECTHYIO JEATCIBLHOCTh B HHTEpECax TIPaXKJTaHCKOIO
o0111ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUU B 00pa30BaTeIbHONW OpraHU3allNY;
» yMEHHUE B3aUMOJICHCTBOBATh C COIMAIBLHBIMA WHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U HAa3HAUYCHUEM;
» TOTOBHOCTH K TYMaHHTAPHOW U BOJIOHTEPCKOM NEATEIHHOCTH;
2) NaTPUOTUYECKOI0 BOCIIUTAHMS:
» CchOPMHPOBAHHOCTh POCCUMCKON IPAKIAHCKON UACHTUYHOCTH, IAaTPHOTU3MA,
» IICHHOCTHOEC OTHOIICHHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXCHUSIM
POCCUMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;
3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:
c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO IMOBEICHUS;
CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIE PEUICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE
B JI€ATEIIbHOCTH YUYEHOIO;
» OCO3HaHHE JJUIHOTO BKJIaJa B TIOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;
4) 3¢TeTHYECKOro BOCIIUTAHUS

» 3CTETHUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY HAYYHOTO TBOPYECTBA,

npucymero Gu3ndeckoit HayKe;
5) TpyaA0BOro BOCIMTAHMS:

» WHTEepeC K pa3nuuHbiM cdepaMm MpodecCHOHANBHON MesATEIBHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UMKOW M TEXHHUKOM, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oynymiel mpodeccun M pean30BbIBATH COOCTBEHHBIC >KU3HEHHBIC
TJIaHbI;

» TOTOBHOCTh W CIIOCOOHOCTH K OOpa30BaHUIO W CaMOOOpPa30BaHUIO B 00JACTH
(bU3UKHM Ha TPOTSHKEHUHU BCEH JKU3HU;

\ 4



>

>

>

>

>

6) 3K0JI0rM4eCKOro BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTh DKOJIOTHYECKONW KYJIBTYpPHl, OCO3HAHHE TIJ100aIBHOIO
XapakKTepa dKOJOTHUCCKUX TPOOIeM;

IUIAHUPOBAHUE U OCYILECTBIICHUE JAECHCTBUM B OKPYXKAIOILIEH CpEie Ha OCHOBE
3HAHUS 1EJEed YCTOMUYMBOTO Pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHue OIbITa JEATEIBHOCTH HKOJOTUYECKOW HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 10 PU3HKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKH;

OCO3HAHHE WEHHOCTH HAay4YHOH [eATEelbHOCTH, TOTOBHOCTh B MpoOLEcCe
U3y4YyeHUs] (PU3UKH OCYIIECTBISATh MPOEKTHYIO M HCCIEeA0BATEIbCKYIO
NeSATeTbHOCTh UHIUBUYAILHO U B TPYIITIC.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUSA
Bba3oBble JJoruyeckue JelicTBUA:

>
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CaMOCTOSTEeNbHO (HOPMYIMPOBATH W aKTyalH3HMPOBaTH NpoOiIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LEJNU JEATEIIBHOCTH, 3aJaBaTh IIAPAMETPbl U KPUTEPUH HUX
JOCTU)KECHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M IIPOTUBOPEUHUS B pACCMATPUBAEMBIX (PU3HUECKUX
SBJICHUSIX;

pa3palaTheiBaTh IUIAH pEIIEHUs MPOOJIEeMBbl C y4ETOM aHallM3a HMEIOIIUXCS
MaTE€pHUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JCATENBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLIEHUBATh PUCKU IOCIIEICTBUM ACATEIBHOCTH;

KOOPJIMHUPOBATh U BBIMOJIHATH PA00OTy B YCJIOBHSIX PEAIBHOIO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOI'O B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

Ba3oBnble uccienoBarejabcKkue 1eHCTBUSA:

>

>

BJIQJICTh HAYYHOH TEPMHUHOJOTHEH, KIIOYEBBIMH TOHSATHUSMH U METOIAMH
¢du3nueckoil HayKy;

BJIa/IETh HaBBIKAMU Y4eOHO-UCCIIEI0BATENbCKON M MPOEKTHOM IEATEILHOCTH B
00JacTu (PU3HMKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY
MOKWCKY METOJIOB pEIIeHUs 3a7ad (pU3M4ecKkoro cojaepikaHus, MPUMEHEHHUIO
pa3IMYHBIX METOJIOB MMO3HAHUS;

BJIaJIeTh BUJAMH JACATEIBHOCTH IO IMOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIIpEeTalluy, NMPeoOPa30BaHUIO W TMPUMEHEHHUIO B PA3IMYHBIX yUEOHBIX
CUTyalusiX, B TOM YHCJE€ NPHU CO3JaHUU Yy4EeOHBIX MPOEKTOB B 00IacTU
buzukwy;

BBISBJISTh IMPUYMHHO-CIE/ICTBEHHBIE CBS3M U aKTyaJU3MpOBaTh 3ajauy,
BBIJIBUTATh TUIIOTE3Y €€ pelleHus, HAXOAUTb apryMEHTHI Ui JOKa3aTelbCTBa
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CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;
aHAJIU3UpPOBATh IIOJYYEHHBIE B XOJ€ pEUIEHUsS 3aJadyd pe3yibTarThl,
KPUTUYECKHA OLIEHMBATh MX JIOCTOBEPHOCTh, NMPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOMN
AESITEIbHOCTH, B TOM YHCJI€ IIPU U3Y4YE€HUU (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

yMETh NEPEHOCUTh 3HAHUSA MO0 (uU3MKEe B MNPaKTUYECKyI 00JacTh
KHU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIaCTEeH;

BBIJIBUT'aTh HOBBIE UJIEH, IIPEUIAraTh OPUTMHAIBHBIE ITOAXObI U PEILICHHUS;
CTaBUTb MPOOJIEMBI U 3a/1a4H, IOITyCKAIOIINE aJbTEPHATUBHBIEC PEILICHUS.

Pabora ¢ undpopmaunmeii:

>

BJIa/IETh HaBBIKAMH IOJIy4eHHUS WHGOpMaluu (PU3NYECKOTO COAEPIKAHUSA U3
WMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSITENIBHO OCYIIECTBISATh IOUCK, aHAJIU3,
CHUCTEMAaTH3ALUI0 U MHTEPIPETANIO UH(POPMALIMK Pa3TUYHBIX BUAOB U (HOpM
IIPE/ICTABIICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINY;

UCIIOJb30BaTh CpPEJACTBA MH(POPMAUMOHHBIX M KOMMYHHUKALMOHHBIX
TEXHOJIOTUW B PEIIEHUM KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpraHU3alMOHHBIX 3a/1ad C COOII0JEHUEM TPeOOBaHUI SPTrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTHEHbI, PecypcocOepexeHus, TPABOBBIX U ITUYECKUX HOPM,
HOPM HH(OPMAIIMOHHOM 0€30M1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACpPKAHMSA B Pa3NW4YHBIX (opmarax c
y4€TOM Ha3zHaueHus HHPOpMAUMU U IeJIeBOM ayaUTOPUHU, BbIOHpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyaTU3aLIUH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHSA:

vV VWV VvV VY VYV

OCYIIECTBJISATH OOIIEHUE HA YPOKaX (PU3UKU ¥ BO BHEYPOUHOU JCATEIBHOCTH;
pacro3HaBaTh MPEANOCHIIKM KOH(PIUKTHBIX CUTyallUd W CMAT4aTh
KOH(JIUKTBL;

Pa3BEPHYTO W JIOTUYHO M3JIaraTb CBOK TOYKY 3PEHHS C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEICTB;

MOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW U WHIAWBUIYaTbHOW
paboTHI;

BBIOMpaTh TEMATHUKy W METOJbI COBMECTHBIX JEUCTBUH C Y4YETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXJOTO YJICHA KOJUIEKTUBA;

NPpUHUMATh LE€JIU COBMECTHOM JESITEIbHOCTH, OPraHU30BBIBATH H
KOOPJMHHUPOBATH JCHUCTBUS 1O €€ JOCTHXKEHHIO: COCTABJIATH IUUIAH JICUCTBU,
pacnpenensaTh poiid ¢ y4éTOM MHEHUU YYaCTHHKOB, OOCYXIaThb pPe3yJIbTaThl
COBMECTHOI padOThI;

OIICHUBATh KA4€CTBO CBOETO BKJIAJa U KAXKJIOI0 yYaCTHUKA KOMAaHJIbl B OOIINI
pe3yJbTarT Mo pa3paboTaHHBIM KPUTEPUSIM;



>

>

npeajaraTb HOBBIC IIPOCKTBI, OHOCHHBAThL HACH C IIO3UMIOHNKU HOBH3HEI,
OPUI'MHAJIbHOCTH, HpﬂKTH‘-ICCKOﬁ 3HAaYUMOCTH,

OCYHICCTBJIATL ITO3UTUBHOC CTPATCIHMYCCKOC IIOBCACHHUC B PA3JIHMYHBIX
CUTyalusax, MposBJIATG TBOPUCCTBO U B006pa)KeHI/I€, OBITH MHUIIMAaTUBHBIM.

PeryasiTuBHbBIE YHHBeEpPCAaJbHbIE YUeOHbIE Nl CTBHA
Camoopranusanus:

>

A\

VV VVYVY

CaMOCTOSITEJIbHO OCYIIECTBIIATh IMO3HABATENIbHYIO JIESITEIBHOCTh B 00JacTH
(GU3UKM U aCTPOHOMHH, BBISIBISATH MPOOJeMbl, CTaBUTh U (HOPMYJIHUPOBATH
COOCTBEHHEIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEHIEHUS PACUYETHBIX M KAaYECTBEHHBIX
3a/a4y, TJIaH BBIMOJTHEHHUS TMPAKTHYECKOW pPabOThI € YYETOM HWMEIOIIHUXCS
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM;

pacuupsTh paMKu y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOUTCHHUI;
JenaTh OCO3HAHHBIA BBIOOP, apryMEeHTHUpPOBATh e€ro, OpaTh Ha cels
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

croco0CTBOBAaTh (OPMUPOBAHUIO UM TMPOSBICHUIO JPYIULIHUH B 00JIaCTH
GU3MKH, TIOCTOSHHO TIOBBIIIATH CBOW OOPa30BATENbHBIA M KYJbTYPHBIH
YPOBEHb.

CaMOKOHTpOJIb, AMOIMOHAJIbHBbIN UHTE/JIEKT:

>

vV VYV VvV YV VvV V

NaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTAaTOB LIECIISM;

BJIa/IETh HABBIKAMU TMO3HABATEIFHOU PEIICKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JEVUCTBUM U MBICIIMTENBHBIX MTPOLIECCOB, X PE3YJIBTATOB U OCHOBAHHU;
UCIOJIb30BaTh NPUEMBI peiiekcun Ui OLUEHKU CUTyalluu, BbIOOpa BEPHOTO
peleHus;

YMETh OLICHMBAaThb PHUCKA M CBOEBPEMEHHO NPUHUMATh PELICHUS 10 HX
CHIKEHHIO;

IIPUHUMATh MOTHUBBI M AapryMEHTBl APYTUX IIPU aHaIU3€ pPE3yJbTAaTOB
NEATEIIbHOCTH;

MPUHUMATh ce0sl, MTOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M AapryMEHTHl APYTUX IIPU aHAIU3€ pPE3YJbTAaTOB
NEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B MpoHecCC NOCTMIKCHHUA JIMYHOCTHBIX PCE3YJIbTATOB OCBOCHUSA ITPOIrpaMMEBI 110

busuke a1 ypOBHS cpeaHero oOmero oOpa3oBaHus y O0OyyammuXcs
COBEPIICHCTBYETCS OMOIMOHAIbHBINA HHTENIEKT, MpeaAmoiararo i
c(hOpMHUPOBAHHOCTH:

>

CaMOCO3HaHHA, BKIIIOYAIOIICTO CIIOCOOHOCTh ITOHHUMAaTh CBOE OMOIIMOHAJIBHOC
COCTOAHHC, BUACTH HAIIPABJICHHA pPa3BUTUSA COOCTBEHHOM G)MOIII/IOHaJ'IBHOﬁ



cdepbl, ObITh YBEPEHHBIM B ce0€;

» CaMOperyJIHpOBaHMs, BKJIIOYAIONIIETO CAMOKOHTPOJb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJECHHE, CIOCOOHOCTh aJaNTHPOBATHCA K
SMOLIMOHAJIBHBIM H3MEHEHUSIM U TMPOSBIATH THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

» BHYTpPEHHEW MOTHBAIMH, BKIIOYAIOIIEH CTpeMJICHHE K JOCTIKEHUIO IeTH U
ycnexy, ONTUMHU3M, HHULIUATUBHOCTh, YMEHUE JEHCTBOBATh UCXOJ U3 CBOUX
BO3MOKHOCTEH;

» OSMIIaTUH, BKJIIOYAIOIIEH CIMOCOOHOCTh TOHMMATh 3MOILMOHAIBEHOE COCTOSHUE
APYTUX, YYWUTHIBaTh €ro MPU OCYLIECTBICHUU OOLIEHUS, CIHOCOOHOCTH K
COUYBCTBHIO U COIEPEKUBAHUIO;

» COLMAJIbHBIX HaBBIKOB, BKIJIIOUYAIOLIUX CIIOCOOHOCTH BBICTPAUBATh OTHOLIEHUS
C JpYyrUMH JIOJbMHU, 3a00TUThCS, MNPOSIBIATH HHTEPEC U pa3peliarhb
KOH(DITUKTBHI.

HNPEAMETHBIE PE3YJIBTATBI
K xoniy oOydenus B 11 kJjacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y OOYJAIOIIMXCS YMEHUM:

» NIEMOHCTPUPOBATh Ha MpUMEpax poib U MecTo (U3WKKU B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MUpA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOU AEATEIBHOCTH JIOJIEH, LIEJIOCTHOCTh U €IMHCTBO
(bu3HUecKoil KapTUHBI MUPA;

» YYWTHIBaTh TPaHHIBl MPUMECHEHHUS HW3YYECHHBIX (OU3UUESCKHX MOJICIICH:
TOYEYHBINA DJIEKTPUYECKUM 3apsif, JIyd CBETAa, TOYEYHBIM HCTOYHUK CBETA,
sJiepHasl MOJIeJIb aToMa, HYKJIOHHAas MOJEIb aTOMHOTO sijpa MpU pPEelIeHUU
busnyeckux 3aaay;

» pacrno3HaBaTh (PU3UYECKHUE SBIICHUS (MPOIECCH) U OOBACHATH MX HA OCHOBE
3aKOHOB DJJIEKTPOJAMHAMUKU U KBAHTOBOU (DU3UKHU: HIEKTpUUECKas
MIPOBOJAUMOCTb, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JICUCTBUS TOKA,
B3aUMOJICUCTBUE MArHUTOB, 3JIEKTPOMArHuTHas HWHIYKIUS, JIeHCTBUE
MarHMTHOTO TIOJII Ha MPOBOJHHUK C TOKOM M JBWXYIIUHCSA 3apsi,
AJIEKTPOMArHUTHBIE KOJIEOAHUS W BOJIHBI, MIPSMOJUHEHHOE PaclpOCTpaHEHUE
CBE€Ta, OTpa)XXeHHue, MperomieHue, uUHTepepeHuus, AUbpakuus U
noJisipu3alus CBETa, JHUCIEepCcHs cBeTa, (GOTOIIEKTpUYEeCKU sPdekT
(pororddext), cBeToBOE naBlieHHWE, BO3HMKHOBEHHE JMHEHYATOrO CHEKTpa
aToma BOJOpOJa, ECTECTBEHHAsI U UCKYCCTBEHHAs! PaJIMOAKTUBHOCT;

» OIHACHIBaTh W3Y4YEHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECCKHE, MarHHUTHBIC,
ONTUYECKHUE, DIIEKTPUUECKYI MNPOBOJAUMOCTH pa3JUUYHBIX Cpel) HU
AJIEKTPOMArHUTHBIE SIBJICHUS (ITPOIIECCHI), UCTIOJIB3YS (DU3NUECKUE BEIIUUYUHBL:
DIEKTPUYECKUU 3apsl, cuja TOKa, JJIEKTPUUYECKOE HaNpsKEHUE,
AIEKTPUUYECKOE COIMPOTUBIECHUE, PA3HOCTh IMOTEHIMAJIOB, SJEKTPOIABIKYLIAS
cwia, paboTa TOKa, WHAYKIMS MAarHUTHOTO TIONA, cwia Awriepa, cuia
JlopeH1ia, MHIYKTUBHOCTh KaTYyUIKH, YHEPTUS 3JIEKTPUUECKOTO U MAarHUTHOIO
TMOJIeH, IEPUO/T U 4acTOTa KOJIeOaHuii B K0JieOaTEeIbHOM KOHTYPE, 3apsijl U CHUjia
TOKa B MPOIECCE TAPMOHMUYECKUX AICKTPOMArHUTHBIX KOJIeOaHUU, (POKYCHOE



pPAcCTOSIHME U ONTHYECKasi CUJia JIMH3bI, IPU OMKMCAHUH IPABUIBHO TPAKTOBATh
(GU3HYECKUI CMBICI MCHOJb3YEeMbIX BEIUYHMH, UX OOO3HAYEHUS U €JAMHMIIbI,
yKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOIIME JaHHYIO (DU3UYECKYI0 BEJIMYMUHY C
JIPYTUMU BEIMYUHAMY;

ONUCHIBATh H3YUYEHHBIE KBAHTOBBIEC SBIEHUS M MPOLECCHI, HCIOJb3Y
(u3HYEeCcKUEe BEIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, PHEPrus U UMIYJIbC (POTOHA, MEPHO] MOJypacnaaa, dHEPrus
CBSI3M ATOMHBIX fJiep, NPU OMHCAHUM NPaBUIBHO TPAKTOBAaTh (DU3UUYECKUU
CMBICJT HMCHOJb3YEMbIX BEIMYUH, WX OOO3HAUEHUS MU E€AUHUIIbI, YKa3bIBaTh
dbopmyIbl, CBS3bIBAIONIME AAaHHYIO (DU3MYECKYIO BEJIMYMHY C JAPYTUMH
BEJIMYMHAMHU, BBIYUCIIATH 3HaUeHUE (PU3UUECKON BEIMYUHBI,

aHAJIM3UPOBATh (PU3MYECKHE MPOLECCHl U SABJICHUS, UCIONb3YS (PU3UUECKUE
3aKOHBl M MOpPUHLUNOBI: 3aKOH OMa, 3aKOHBI MOCJIEA0BAaTEIbHOIO U
napajjieIbHOTO COEAMHEHUS NPOBOAHUKOB, 3akoH Jlxoymns—JleHua, 3akoH
AIEKTPOMAarHUTHOM HMHAYKIHMH, 3aKOH MPSIMOJMHEMHOTO paclpoCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHMSI CBETA, 3aKOHbI IPEJIOMJICHUS CBETa, ypaBHEHUE
Oitnmteitna s portosddexra, 3aKOH COXpaHEHHUS DJHEPrUH, 3aKOH
COXpaHEHUs MMITYJbCa, 3aKOH COXPAHEHHS BJIEKTPUYECKOTO 3apsiia, 3aKOH
COXpaHEHHMS MacCOBOI'O 4YHUCJa, MOCTyJaTbl bopa, 3aKOH pagrMOaKTUBHOTO
pacmana, HpU 3TOM pas3jinyaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa, €ro
MaTeMaTU4YECKOE BBIPAXKEHUE U YCIOBUSA (FpaHUllbl, 00JaCTH) TPUMEHUMOCTH;
OTpEENITh HAPABJICHUE BEKTOPA UHIYKIIUA MarHUTHOTO MOJIA MPOBOJIHUKA C
TOKOM, CUJIbI AMriepa u cuiibl JlopeHna;

CTPOUTh W ONHUCHIBATh H300pa)KEHUE, CO37aBAaEMO€ IUIOCKUM 3€pKajioM,
TOHKOM JIMH301;

BBITIOJTHATD JKCIEPUMEHTHI 1O MCCIEAOBAHUIO (PU3MUECKUX SIBJICHUM U
MIPOLIECCOB C HMCMOJIB30BAHUEM MPSMBIX U KOCBEHHBIX HM3MEPEHHI: MPU 3TOM
dbopmynupoBath mTpoOiemMy/3agady M THIOTE3Y Y4eOHOro SKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY W3 IPEJIOAKEHHOIO 00OpYyNOBaHUS, MPOBOAUTH OMBIT U
(bopMyIUpPOBATh BHIBOIBI,

OCYUIECTBJISATh MPSAMbIE U KOCBEHHbIE U3MEPEHUs (PU3UUYECKUX BEIIUYUH, MPU
ATOM BBIOMpATH ONTUMAIBHBIN CIIOCOO U3MEPEHUS U UCTOJIb30BATh U3BECTHBIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIEI0BATh 3aBUCUMOCTH (PU3UYECKUX BEJIHMYMH C HCIOJIB30BAHUEM IPSAMBIX
MU3MEPEHUI: TIPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCUPOBATH PE3YIbTaTh
MOJIYYEHHOW 3aBUCUMOCTH (PU3NYECKHUX BEJIUYHMH B BUJAE TAOIUI] U IPaPUKOB,
JIeJ1aTh BBIBOJIBI 10 PE3yJIbTaTaM HUCCIIEA0BAHMS;

coOmoaTh npaBuia OE30MacHOrO Tpyda IpU MPOBEACHUU MCCIEAOBAaHUN B
paMKax y4eOHOIro 3KCIepUMEHTa, Y4eOHO-MCCIEI0BATEIbCKOM U MPOEKTHOM
NESTEIbHOCTH C MCHOJb30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB U
1ab0paTopHOTO 000PYAOBAHUS;

pemath pacu€THble 3aJauyd C SIBHO 3aJaHHOM (U3WYECKOW MOJENblo,
UCTIOJIb3Ysl (DU3UYECKME 3aKOHBI U TMPHUHIUIIBI, HA OCHOBE aHalu3a YCIOBUS
3a/la4yu BHIOMpaTh (PU3NYECKYIO MOJEIb, BBIICTATh (U3MUECKUE BEIUYUHBI U
¢dbopMyIibl, HEOOXOUMBIE ISl €€ pellieHus, IPOBOAUTH PACUETHI U OLIEHUBATH



PEANTBbHOCTD MOTYYEHHOTO 3HAYCHUS (DU3UICCKON BEITMUNHEI;

pelaTh KaueCTBEHHBIC 3aJ]a4M: BHICTPAUBAThH JIOTHUYECKH HETPOTHBOPECUUBYIO
IIEMOYKY PACCYXIACHHUI C OMOpPO HA M3YUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue SIBICHUS;

UCIIOJIb30BaTh MPHU PEIICHUH YUYE€OHBIX 3a/1a4 COBPEMEHHbIE HH(DOpMAIMOHHbIE
TEXHOJIOTUU JAJS TOUCKA, CTPYKTYPHUPOBAHHUS, HHTEpPHpETAlUU U
MPEICTaBIICHUsS y4eOHOW W Hay4YHO-MOMYJSIpHOM WHGOpPMAIMK, TOTyYSHHOU
U3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUECKH aAHAIM3UPOBATH MOIYyYaEMYIO
uHbOpMaIHIO;

OOBSACHATH MPUHIIUNBLI JEHCTBUS MAIIUH, MPUOOPOB M TEXHHYECKHUX
YCTPOMCTB, pa3iuyaTh YCJIOBHUS HX OC30MaCHOTO HCIOJb30BaHHUSA B
MOBCEAHEBHOM JKU3HU;

MIPUBOJIUTH MPUMEPHI BKIIAA POCCHUCKUX M 3apyOeKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIECCOB OKPYKAIOMIETO MHUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUI;

MCIIOJIb30BATh TEOPETUUECKUE 3HAHUS 10 (DPM3UKE B MOBCEIHEBHOW KU3HU JJIS
oOecrieueHusi 0€30MACHOCTU MPU OOpAIICHUH C MPUOOPAMU M TEXHUYECKUMU
yCTpOUCTBAMU, HJs COXPAaHEHUS 3J0POBbS U COOJNIOIECHHUS HOPM
HKOJIOTHYECKOTO TIOBEICHHSI B OKPYXKAIOIIEH Cpelie;

paboTaTh B TPYINIE C BBIOJHCHUEM PA3JIMYHBIX COIHUAIBHBIX PpOJIEH,
IUTAaHUPOBATh pabOTy TPYIIIbI, PallMOHATBHO PaACIpEAeNATh O0S3aHHOCTU U
MJAHUPOBATH JESATEIBbHOCTh B HECTAHJAPTHBIX CHUTYalUsIX, aJleKBAaTHO
OLIEHUBATh BKJAJ KaXJOTO M3 YyYaCTHUKOB TPYNNbl B pEIICHUE
paccMaTpuBaeMom MPOOIISMBL.

TEMATHYECKOE IINTAHUPOBAHHUE 11 KJIACC
Ne | Ha3zBaHue pa3esioB KosmmuecTBo yacos DJIEeKTPOHHbIE
TeM MPOrpamMMbl Beero | Konrpowu | JlaGopatops (un¢posbie) 00pa3os.
ble padoTbl | bie padoThI pecypceel
Pasnea 1. DuexkTpoamHamuka

1.1 | MarautHoe moJie. 12 1 3 bubmuorexa [JOK
DneKTpOMarHuTHas https://lesson.edu.ru/03/11
WHTY KLU
Hroro no pazgeny 12

Pazgea 2. Kojie0anus v BOJHBI

2.1 | Mexannyeckue u 9 1 bu6mmoreka [IOK
3JIEKTPOMAarHUTHbIE https://lesson.edu.ru/03/11
KoJieOaHus

2.2 | MexaHudecKkue u 6 1 bubmnoreka LJOK

QJICKTPOMArHUTHBIC
BOJIHBI

https://lesson.edu.ru/03/11



https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11

23

OnTuka 11

bu6mmoreka [IOK
https://lesson.edu.ru/03/11

Hroro no paszneny 26

Paznea 3. OcHOBEI cienuajnb

HOM TECOPUH OTHOCUTEJIBHOCTH

3.1 | OcHOBBI CrICIMATHHOM 4 1 bubmuorexa [JOK
TEOPUH https://lesson.edu.ru/03/11
OTHOCHUTEILHOCTH
Hroro no pazgeny 4

Paznean 4. KBantoBas pusuka

4.1 | DneMeHThI KBAaHTOBOM 6 bubmuorexa [JOK
OIITHUKH https://lesson.edu.ru/03/11
4.2 | CtpoeHue aToma 4 bubnmoreka [JOK
https://lesson.edu.ru/03/11
4.3 | AToMHOE sSApOo 5 bubnmorexa [JOK
https://lesson.edu.ru/03/11
Hroro no pazgeny 15

Pasneu 5. DiieMeHTBI ACTPOHOMUHM M aCTPOPU3UKH

DJIeMEHThI ACTPOHOMUH 7 1
1 acTpou3uKu

bu6mmoreka [IOK
https://lesson.edu.ru/03/11

Hroro no pazgeny 7

Paznen 6. O0o01maiomee nNoBTOpeHue

O06o61maromiee 4
MTOBTOPCHHE

Hroro no pazgeny 4

OBILIEE 68 4
KOJIMYECTBO
YACOB I1IO
IMPOI'PAMME

KAJTIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

11 M kaace
Ne Tema ypoka Kou-Bo 0P, OP
YacoB

1 |IlocTossHHBIE MArHUTHI U X B3aUMOIECHUCTBUE. 1 bu6nmorekxa [IOK
MarunutHoe nosie. BeKTop MarHUTHON MHYKIIHH. https://lesson.edu.ru/03/11
JIuHUM MarHUTHOM MHIYKITUU

2 | MaraurHoe 1oJie IpOBOAHMKA C TOKOM. OIBIT 1 bubnnorexa [IOK
Opcrena. BzanmoencTBre MPOBOHUKOB C TOKOM https://lesson.edu.ru/03/11

3 | JlaGopaTopHas pabota «/3yueHne MarHuTHOTO TIOJIS 1 bubmuotexa [JOK

KaTylIKu ¢ TOKOM»

https://lesson.edu.ru/03/11



https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11

4 | JleficTBHE MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM. bu6nmmoreka [IOK
Cuna Amnepa. JlaboparopHast paboTa https://lesson.edu.ru/03/11
«Hccnenosanue NeUCTBUS HOCTOSIHHOIO MarHuTa Ha
paMKy ¢ TOKOM»

5 | [leficTBHE MarHUTHOTO I10JI1 HA JBHXKYILYIOCS bub6nuoreka [IOK
3apspkeHHyto yactuity. Cuna Jlopenma. Pabora cubl https://lesson.edu.ru/03/11
Jlopenna

6 | DnexkrpoMarHuTHas MHAYKIUA. [IoTOk BekTOpa bubnuorexa [JOK
MarHuTHON uHAYKIMH. DJ1C nHaykumu. 3aKoH https://lesson.edu.ru/03/11
JJIEKTPOMArHUTHOM MHAYKIMU Papanes

7 | JIabopaTtopHas pabora «VccrnenoBanue siBICHUS bubmmorexa [JOK
AIIEKTPOMArHUTHON MHIYKITUNY https://lesson.edu.ru/03/11

8 |MunyktuBHOCTb. fBieHne camonnaykuuu. J/1C bubmmorexa [IOK
CaMOMHAYKITUU. DHEPTHsI MATHUTHOTO TTOJIS KaTyIIKH https://lesson.edu.ru/03/11
C TOKOM. DJIEKTPOMAarHuTHOE 110JIe

9 | TexHuyeckue yCTpOUCTBA U UX IPUMEHEHUE! bubnmnorexa [JOK
MMOCTOSTHHBIC MarHUTHI, SJIEKTPOMATrHUTHI, https://lesson.edu.ru/03/11
ANIEKTPOIBUTATENb, YyCKOPUTENN dJIEMEHTaPHBIX
YJaCTHII, MHIYKIINOHHAS ITeYb

10 |O6obmaromii ypok « MarHuTHoe moie. bu6nmorexa [JOK
DJeKTpOMarHuTHas MHAYKIHs». Pemenue 3aqayq https://lesson.edu.ru/03/11

11 |KontponbsHnas padota Nel mo reme «MaruuTHoe moie. bubnnorexa [IOK
DNeKTpOMarHuTHAS MHITYKIIUS https://lesson.edu.ru/03/11

12 | CB0oOOIHBIE MEXAHUUECKHUE KOJIEOAHU. Bbu6nuorexa [JOK
["apmonnueckue konebanus. Y paBHEHHE https://lesson.edu.ru/03/11
rapMOHUYECKUX KosneOanuii. [IpeBpaiienue snepruu

13 |JIaGopatopHnas pabota «MccnenoBaHue 3aBUCUMOCTH bub6nuorexa [IOK
nepuoja Majblx KojieOaHU rpy3a Ha HUTU OT JUIMHBI https://lesson.edu.ru/03/11
HUTH U MacChl Tpy3a»

14 |KonebaTenpHbIit KOHTYp. CBOOOTHBIE bubnnorexa [JOK
ANIEKTPOMAarHUTHBIC KOJIeOaHUs B UI€aTbHOM https://lesson.edu.ru/03/11
KoJ1e0aTeIbHOM KOHTYpPE. AHAIOTHS MEKITY
MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMU
KOJIeOaHUSIMU

15 | ®opmyna TomcoHa. 3aKOH COXpaHEHUS! YHEPTUU B bubnuorexa [JOK
HJeaTbHOM KOJIeOaTEIhbHOM KOHTYPE https://lesson.edu.ru/03/11

16 |IIpencraBieHue o 3aTyXarOIMUX KOJICOAHHSIX. bubmmoreka [JOK
BrinyxeHHBIC MeXaHWYeCKHe Kosiebanus. Pe3onanc. https://lesson.edu.ru/03/11
BrIHyKIeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHMs

17 |Ilepemennsblit Tok. CHHYCOMIaTbHBIN EPEMEHHBIN bubnmnorexa [JOK
TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUTUTYTHOE 1 https://lesson.edu.ru/03/11
JeHCTBYIOIEE 3HAUCHHUE CUITBI TOKA U HATIPSHKEHUS

18 | Tpanchopmarop. IlpousBoacTso, nepenava u bubnnorexa [JOK

noTpeliIeHue 3IEKTPUUECKON SHEprun

https://lesson.edu.ru/03/11
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19 | YcTpolcTBO M MPaKTUUECKOE TPUMEHEHUE bubmuorexa [JOK
3JIEKTPUYECKOT0 3BOHKA, FEHEPaTOpa IEPEMEHHOTO https://lesson.edu.ru/03/11
TOKa, JIMHUH 3JIeKTponepeaad

20 | DKONIOTHYECKHUE PUCKH MPU TPOU3BOACTBE bubmuoteka [JOK
anekTposHepruu. KynbTypa ucnoib3oBaHus https://lesson.edu.ru/03/11
AJIEKTPOIHEPTUH B TIOBCETHEBHON YKU3HA

21 |MexaHu4ecKue BOJIHBI, YCIOBHS PaCIIPOCTPAHEHUS. bub6nuoreka IIOK
[epuon. CkopocTh pacpOCTpaHEHUS U UTHA https://lesson.edu.ru/03/11
BOJIHBIL. [lonepeuHblie U Mpo10JIbHBIE BOJIHBI

22 |3Byk. CxopocTs 3ByKa. ' poMkocTh 3Byka. BeicoTa bubmuorexa [JOK
ToHa. TemOp 3ByKa https://lesson.edu.ru/03/11

23 | DneKTpOMarHUTHBIE BOJHBI, UX CBOMCTBA U CKOPOCTb. bubmuorexa [JOK
[IIkana 3MeKTpOMarHUTHBIX BOJTH https://lesson.edu.ru/03/11

24 | IIpuHUMIIBI paAMOCBA3H U TeNEeBUAEHUA. PazButne bub6nmorexa [IOK
cpencts cBsi3u. Panpnonokarus https://lesson.edu.ru/03/11

25 | KontponbHas pabota Ne2 no reme «Konebanus u bub6nuoreka IIOK
BOJTHBD) https://lesson.edu.ru/03/11

26 |IIpssmonuHEHOE paclpocTpaHEHUE CBETa B bubnnorexa [IOK
OJTHOPOIHOM cpene. ToueyHslid UCTOYHHUK cBeTa. JIyu https://lesson.edu.ru/03/11
cBeTa

27 |OtpaxeHue cBeTa. 3aKOHbI OTPAXKEHUS CBETA. bubmuorexa [JOK
[TocTpoenne n300pa’keHHii B INIOCKOM 3€pKalie https://lesson.edu.ru/03/11

28 |IIpenomienue ceta. [lonHOE BHyTpeHHEE bub6numorexa [IOK
oTpaxkeHue. [IpenenbHblil yroj moiaHOro BHyTPEHHETr o https://lesson.edu.ru/03/11
OTPAKCHUS

29 | JIabopaTopHas pabora «/3MepeHne mokaszaremis bubnuorexa [JOK
MIPETIOMIICHUS CTEKIIa» https://lesson.edu.ru/03/11

30 | JIun3el. [TocTpoeHne n300paykeHU B TUH3E. bubmuorexa [JOK
®opmyIia TOHKOH JMH3BI. Y BEIMYECHUE JINH3BI https://lesson.edu.ru/03/11

31 |JlabopaTopHas paborta «HccaenoBaHue CBOMCTB bubmuoreka [JOK
n300pa’keHU B JTMH3AX» https://lesson.edu.ru/03/11

32 | ducnepcus cBeta. CI0XKHBII cocTaB 6EJI0r0 CBETA. bub6numorexa [IOK
LBer. JlabopaTtopHas pabora «Habmonenue https://lesson.edu.ru/03/11
JMCTIEPCUU CBETa»

33 |Hnrepdepennus ceera. Judpakmus cBera. bubnuorexa [JOK
JudpakironHas pemeéTka https://lesson.edu.ru/03/11

34 | [lonepedyHocTh cBETOBBIX BOJIH. [lonspru3anus ceera bubnnoreka [IOK

https://lesson.edu.ru/03/11

35 |OnTnueckue npuOOpsl U YCTPOICTBA U YCIIOBHSI UX bubnmorexa IIOK

0€301acHOT0 MPUMEHEHUS

https://lesson.edu.ru/03/11
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36

['paHu1Ibl TPUMEHNUMOCTH KJIACCUYECKOU MEXAHUKH.
[ToctynaTel cnenuaIbHOM TEOPUHU OTHOCUTEIIBHOCTH

bu6nmmoreka [IOK
https://lesson.edu.ru/03/11

37

OTHOCUTEIIBHOCTD OIHOBPEMCHHOCTH. 3aMeI[JIeHI/Ie
BPEMCHHU U COKpalllCHUC NJIMHDBI

bu6nuoreka [JOK
https://lesson.edu.ru/03/11

38

OHeprus U UMITYJIbC PENSITUBUCTCKON YaCTULIBI.
CBsi3b Macchl C 3HEpPTrUel U UMITYJIbCOM. DHEPTUs
MOKOs

bubmmoreka [JOK
https://lesson.edu.ru/03/11

39

Kontponbnas pabora Ne3 «Onruka. OCHOBBI
CHeUaIbHON TEOPUU OTHOCUTEILHOCTH

bu6nuorekxa [IOK
https://lesson.edu.ru/03/11

40

®otonbl. ®opmyina [Inanka. JHeprus U UMIYJIbC
¢doroHa

bu6nmmoreka [IOK
https://lesson.edu.ru/03/11

41

OtkpeiTue u uccienoBanue Gororpdexra. OnbITh A.
I'. CroneroBa

bu6nuoreka [JOK
https://lesson.edu.ru/03/11

42

3akoHbl porodddexra. YpaBHeHue DMHIITEHHA IS
dororddekra. «KpacHas rpanuna» porodrdhdexra

bubmuoreka [JOK
https://lesson.edu.ru/03/11

43

Hasnenue ceera. OnwiTsl [1. H. JleOenena.
XUMHYECKOe IeHCTBUE CBETA

bubnnorexa [IOK
https://lesson.edu.ru/03/11

44

TexHu4ecKue ycTpoucTBa U IMPaKTUIECKOE
npuMeHeHue: poTolrneMenT, HoToaaTINK, COTHETHAS
Oarapesi, CBETOAMO]

Bbu6munorexa [JOK
https://lesson.edu.ru/03/11

45

Pemienue 3aga4d no teme «DJEeMEHTbI KBAaHTOBOM
OIITHUKH»

bu6nuoreka [JOK
https://lesson.edu.ru/03/11

46

Mognens atoma Tomcona. OnbiThl Pe3epdopaa no
paccessHuIO o-yactul. Ilnanerapuas Monens atomMa

bubmuoreka [JOK
https://lesson.edu.ru/03/11

47

IToctynater bopa

bubmnorexa [IOK
https://lesson.edu.ru/03/11

48

Nznyuenue u nornouieHue GOTOHOB MPH MEPEXOIC
aToMa ¢ OJHOTO YPOBHS SHEPruu Ha pyrou. Buasl
CHEKTPOB

Bbu6mmnorexa [JOK
https://lesson.edu.ru/03/11

49

BouniHoBBIE cBoOMCTBa yacTull. BoaHb! ne bponns.
Kopnyckynsipao-BoiaHoBo# ayanu3m. CHOHTaHHOE U
BBIHYKJICHHOE U3JIy4CHHE

bu6nuoreka [JOK
https://lesson.edu.ru/03/11

50 |OtkpeorTe paauoaktuBHOCTH. OnbITHI Pesepdopaa no bubnnorexa [JOK
OTIPEICTICHUIO COCTaBa PAIMOAKTUBHOTO U3ITy4EHUs https://lesson.edu.ru/03/11
51 |CgoiictBa anbda-, 6eTa-, raMMa-u3rydeHus. Biausiaue bubmuorexa [JOK
PaIMOaKTUBHOCTH Ha )KHBBIC OPTAHU3MBI https://lesson.edu.ru/03/11
52 | OTkphITHE IPOTOHA M HEUTpOHA. M30TOMBI. ANbda- bubmuorexa [JOK

pacmajl. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna.
lNamma-uznydenue

https://lesson.edu.ru/03/11
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53 | DHeprus CBsi3M HYKJIOHOB B sipe. SAepHbIe peaKkIuH. bubmuorexa [JOK
Snepuslii peakrop. [Ipo0ieMbl, mepCIEKTHBHI, https://lesson.edu.ru/03/11
9KOJIOTHYECKUE ACTIEKTHI SAEPHON SHEPreTUKH

54 | DnemenTapHbie yacTUlbl. OTKPBITHE TO3UTPOHA. bubmuoteka [JOK
MeTobl HaOIIOJCHNS U PETUCTPALIUH FIEMEHTAPHBIX https://lesson.edu.ru/03/11
yactull. Kpyrisiii ctosn « @yHaaMeHTalbHbIE
B3auMoJieiicTBUA. EMMHCTBO (pU3MUeCKOi KapTHHBI
MUPa»

55 |Oransl pa3Butus actpoHomud. [IpuknanHoe u bub6nuoreka IIOK
MHUPOBO33PEHYECKOE 3HAUCHNE aCTPOHOMHH. Bua https://lesson.edu.ru/03/11
3BE31HOrO Heba. Co3Be3ausl, APKHE 3BE3/IbI, IUIAHETHI,
ux BuanMoe nerxenne. ColHevyHas cucreMma

56 |Connue. ConHeuHas akTUBHOCTb. VICTOUHUK 3HEPruu bubnnorexa [IOK
CoHLa 1 3B€31 https://lesson.edu.ru/03/11

57 |3BE&31bl, UX OCHOBHBIE XapAaKTEPUCTUKU. 3BE3/BI bubmmorexa [IOK
TJIAaBHOM IOCJIEI0BATEeIbHOCTH. BHYTpeHHEE https://lesson.edu.ru/03/11
ctpoenue 3BE371. CoBpeMeHHbIE MPEICTaBICHUS O
MIPOUCXO0XKAECHNU U 3BostorK ConHLA U 3BE3]

58 |Mneunsiii [Iyte — Hama ["anaktuka. [lonoxenue n bubnnoreka [IOK
nemwxkenne Connna B ['anaktuke. ['anaktuku. YEpHbie https://lesson.edu.ru/03/11
TIBIPBI B SIPax TaJIAaKTUK

59 | Bcenennas. Pa30Oeranue ranaktuk. Teopust bosnbioro bub6nuoreka [IOK
B3phIBa. PenukToBoe m3myueHune. MeraramakTika https://lesson.edu.ru/03/11

60 | Hepemenusie npo0eMbl aCTpOHOMUU bubnuorexa [JOK

https://lesson.edu.ru/03/11

61 |KontponbHas padota Ne4 «D1eMeHTHl aCTPOHOMHUU U bubmmorexa [IOK
acTpou3uKI» https://lesson.edu.ru/03/11

62 | O6o6marommii ypok. Ponbs pusuku u actpoHOMHUH B bubmuotexa [JOK
SKOHOMHYECKOM, TEXHOJIOTHUECKOM, COIUAIbHON U https://lesson.edu.ru/03/11
THYECKOU cepax AesTeTbHOCTH YeJI0BeKa

63 | O606maronuii ypok. Pons 1 MecTo ¢pusuku u bub6nuoreka [IOK
aCTPOHOMHH B COBPEMEHHOW HAYYHOH KapTHHE MHpa https://lesson.edu.ru/03/11

64 | Ob6o6matonuit ypok. Posb pusmdeckoit Teopun B bubmmorexa [JOK
(hopMHUPOBAHHH MPECTABICHUN O PU3UUECKON https://lesson.edu.ru/03/11
KapTHHE MHUpa

65 | O6o6marommii ypok. Mecto pu3ndeckoi KapTUHBI bubmuoreka [JOK
MHpa B 00ILIEM psy COBPEMEHHBIX €CTECTBEHHO- https://lesson.edu.ru/03/11
HaYYHbIX IPEJCTABICHUNA O IPUPOJIE

66 |[loBTOpenune. MaruutHoe noJie. DIEKTPOMArHUTHAS bubmuotexa [JOK
WHTYKIHSI https://lesson.edu.ru/03/11

67 |IloBropenue. OnTuka. OCHOBBI ClIELUATBLHON TEOPUHU bubnnorexa [JOK

OTHOCHUTCIIbHOCTH

https://lesson.edu.ru/03/11
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68 |I[ToBTopenue. KBantoBas ¢puznka. JIeMEHTHI 1 bubmuorexa [JOK
aCTPOHOMMUU M aCTPOPHU3IUKU https://lesson.edu.ru/03/11
69 |I[logBeneHue UTOroB roja 1
Hroro: 69

IPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOT'PAMMBbBI

11.1 JleMOHCTpHpOBaTh Ha MPUMEpPaxX poib U MecTO (pu3uku B (popMuUpOBaHHH
COBPEMEHHOW HayYHOW KapTHHBI MHUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU
U TEXHOJOTMH, B IIPAKTUYECKOM MCATEIBHOCTH JIIOJEH, LEIOCTHOCTh M
€IMHCTBO (PU3NYECKOI KapTHUHBI MUpa

11.2 YuuTHIBaTh TPaHMLBI NPUMEHEHUS H3YyYCHHBIX (PU3MUYECKUX MOJENeH:
TOUYCUHBIM DSJIEKTPUYECKUH 3apsl, sSAepHas MOJENb aToMa, HYKJIOHHAs
MOJIEJIb ATOMHOTO $i/Ipa MPH PelIeHHH (PU3NIECKUX 3a/1a4

11.3 PacnioznaBaTh Qu3nueckue siBieHus (IPoLecchl) U OOBICHATh UX HA OCHOBE
3aKOHOB JJIEKTPOJAMHAMUKHA M KBAHTOBON (U3MKU: 3jIeKTpuuyeckas
IIPOBOAMMOCTB, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE AECUCTBUSA
TOKa, B3aUMOJICHCTBUE MATrHUTOB, 3JIEKTPOMArHUTHAsI UHIYKIUS, JeiiCTBUE
MarHuTHOIO TMOJi1 Ha IPOBOJAHMK C TOKOM M JBWXYIIUHCS 3apan,
3JIEKTPOMArHUTHBIE KoJeOaHUS U BOJHBI, HNPAMOJIMHEHHOE
pacrnpocTpaHeHHE CBeTa, OTPaKEHUE, NpeIoMIIeHHE, HHTepQepeHuus,
Judpakus U MOJSIpU3alis CBEeTa, AUCIEPCHUs CBeTa, POTOIEKTPUUECKUMA
s dekr (potoaddexT), cBeToBOE AaBleHNE, BOSHUKHOBEHUE JTHHEHYATOTO
CHEeKTpa aToMa BOJOpPOJda, €CTECTBEHHAas U HMCKYCCTBEHHas
PaliOaKTUBHOCTh

11.4 OnuceiBaTh U3yuyEHHBIE CBOMCTBA BellecTBa (IJIEKTPUUECKHE, MAarHUTHBIE,
ONTHUYECKHUE, DJIEKTPUUYECKYI0 NPOBOAUMOCTb PAa3IUUYHBIX Cpea) U
AIEKTPOMArHUTHBIC SIBICHUS (IIPOIECCH), HMCIONB3ysS (PU3NIECKHE
BEJIMYMHBL: AJIEKTPUUYECKHUH 3aps]], CUJla TOKa, IEKTPUUECKOE HaIpPsKEHHeE,
ANIEKTPUYECKOE COMPOTUBIICHHE, pPa3HOCTh mnoreHuuanon, IJC, pabota
TOKa, WHIAYKIUS MarHuTHOro mojs, cuia Awmnepa, cwia JlopeHua,
WHIYKTUBHOCTH KAaTYIIKH, YHEPTUS AIEKTPHUECKOTO WU MAarHUTHOTO TOJIEH,
NepuoJl U YacToTa KojeOaHu B KojeOaTeJIbHOM KOHTYpE, 3apsja U Ccuia
TOKa B IMpPOLIECCE TapMOHMYECKUX DJIEKTPOMArHUTHBIX KOJeOaHUM,
(GoKyCHOE paccTOssHME U ONTHYEeCKas CHJIa JIMH3bI; NP ONHCaHUHU
NPaBWIBHO TPAKTOBATh (PM3UYECKUN CMBICT HCIIONB3YEMBIX BEIMYHH, UX
0003HaYeHHUs U EJUHMILBI, YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOILUE JaHHYIO
(bU3NYECKYIO BETMYMHY C IPYTHMHU BEIMIHHAMHU

11.5 OnuchiBaTh M3yUYCHHbIE KBAHTOBBIC SIBIICHUS M TPOLIECCHI, HCIOJIb3Ys
¢dbu3nyecKkre BEIMYHMHBI: CKOPOCTh B3JEKTPOMATHUTHBIX BOJIH, JIMHA
BOJIHBI M YacTOTa CBETa, DHEPrUsS M UMNYJIbC (POTOHA, MEPHUON
noJrypacrnajia, Heprusi CBS3M aTOMHBIX s/Iep; NMPU ONHCAHUM IPAaBUIBHO
TPAaKTOBaTh (PU3MUYECKUU CMBICI HCIHOJB3YyEeMBIX BEIWYHH, HUX
0003HaYeHHUs] U E€AMHHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOIINE JaHHYIO
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GHU3MUYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHM, BBIYHCISATH 3HAUCHHE
(bU3NYECKON BETUYIHHBI

11.6

AHanu3upoBaTh GU3NUECKUE IPOLIECCH] U SBJICHUS, UCTIONb3Ys (PU3NYECKHe
3aKOHBl WM NPUHUMNBL: 3aKkOH OMa, 3aKOHBI IOCJEN0BATEIbHOTO U
[IapaJuIEJIbHOTO COEIMHEHUS IPOBOJHUKOB, 3aK0H Jkoyisa — JleHna, 3aKoH
AIIEKTPOMArHUTHOW MHAYKLHHU, 3aKOH IMPSIMOJUHEHHOr0 pacrnpoCcTpaHeHUs
CBETa, 3aKOHBI OTPAXXEHUS CBETA, 3aKOHBI IIPEJIIOMIICHUSI CBETA, YPABHEHUE
OiHmteliHa a1 Qotodddexra, 3aKOH COXpPAHEHUS DHHEPruu, 3aKOH
COXPAaHEHHUsl MMIIYJIbCA, 3aKOH COXPAHEHUS IEKTPUYECKOTrO 3apsia, 3aKOH
COXpPaHEHUs MAacCOBOI0 4YHMCIA, MOCTyJaThl bopa, 3aKOH paguoakTHBHOIO
pacmajza; Mpud 3TOM pas3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTH4YeCKOe BBIpaXK€HHE U YCJIOBUS (TrpaHHULBI, 00JacTH)
IIPUMEHUMOCTH

11.7

OHpeI[eJ'IflTI) HammpaBJICHUC BCKTOpa HWHAYKIHWU MArHuTHOIO IOJd
MMpOBOAHUKA C TOKOM, CHUJIbL AMnepa H CHJIBI HopeHua

11.8

CtpouTh W ONUCHIBATH HM300pa)KEHUE, CO3/]aBaEMOEC IUIOCKUM 3€pPKaJioM,
TOHKOM JIMH30U1

11.9

BEIMONHATE 9KCIIEPUMEHTHI 110 HCCIEOBAHUIO (H3MUYECKUX SIBICHUH H
MpoNHeCcCOB C UCIOJIb30BAHUCM IPAMBIX U KOCBCHHBIX I/I3MepeHI/II\/JI; IIpu 5TOM
dbopmynupoBaTh podieMy (3a7ady) U THIOTE3y YIEOHOT0 SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIOKEHHOTO 000pYAOBaHUs, TPOBOAUTH OIBIT
1 GOPMYJIMPOBATH BHIBOJIBI

11.10

OcyuiecTBiATh NpsSIMblE U KOCBEHHbIE M3MEPEHUs (U3NYECKUX BEIUYUH;
IpU 3TOM BbIOUMPATh ONTHUMAJIBHBINA CIIOCOO M3MEPEHUs M HUCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHNUN

11.11

HccnenoBaTe 3aBUCHUMOCTH (PU3MUECKHUX BEJIMYMH C MCIOJIb30BaHUEM
IPSIMBIX U3MEPEHUI; P ITOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCHPOBATH
pe3yJabTaThl IOJyYEHHOHM 3aBUCUMOCTH (DU3MUYECKUX BEIMYMH B BUJE
TabJIUI ¥ TpauKOB, 1eJaTh BHIBOJABI 10 PE3yJIbTaTaM UCCIIEI0BAaHUS

11.12

CobmogaTs mpaBmiia 6€30MacHOrO TPyAa MPH MPOBEICHUH UCCIICIOBAHHIA
B paMKax y4eOHOTO JKCIEPUMEHTa, y4YeOHO-HCCIICIOBATEIbCKONH U
MPOCKTHOMN JIEATEIIbHOCTU C KCIIOJb30BAaHHEM H3MEPUTEIIbHBIX YCTPOMCTB
u 1abopaTopHOTO 000PYIOBAHUS

11.13

Pemate pacuéTHple 3amaud C SBHO 3aJaHHOW (U3UUECKOM MOJIEINbIO,
UCIIONIB3YS (PU3MUYECKHE 3aKOHBI U IPUHIIUIIBI, HA OCHOBE aHAJIN3a yCIIOBUS
3aa4d BHIOMPATh (DU3MUECKYI0 MOJEIb, BBIICIATh (PU3NICCKUE BEITHUUHBI
u GopMysbl, HEOOXOoAWMBIC I €€ PEIICHUs, MPOBOIUTH PACUETHI H
OILICHMBAThH PEATLHOCTD MOJIyYCHHOTO 3HAYCHUS (PU3MUECKON BETHUNHBI

11.14

Pemarpsr kauyecTBEHHBIE 3ajJayu: BBICTPAUBATHh JOTHYECKHU
HEMPOTUBOPEUYMBYIO IIEMOYKY PACCYKICHU C ONOpPOM HAa W3YYEHHbBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SIBICHUS

11.15

Hcnonbp3oBaTh NpH peUIEHUU YUYEOHBIX 3aJad COBpPEMEHHBbIE
MHPOpPMALIMOHHBIE TEXHOJOTUHM [Jsi TMOUCKa, CTPYKTYPUPOBAHHUS,
UHTEpPNpETAlUl U TMpEeJICTaBICHUS Yy4yeOHOH M Hay4yHO-NOMYJISpHOMN
uHGOpMallMU, MOJYYEHHOM M3 pAa3IMYHBIX HCTOYHUKOB; KPUTHYECKHU
aHAJIM3UPOBATh MOJIy4aEMYI0 HH(POPMALIUIO

11.16

OOBSACHATH NPUHLUIBI JEHCTBUS MalllMH, NPUOOPOB M TEXHUYECKHUX




YCTPOWCTB; pa3iuyaTh YCJIOBHS HX OE30MacCHOTO WCIOJb30BaHUS B
HOBCEIHEBHOMN KU3HU

11.17

[TprBOANTE MpUMEPHI BKJIAZA POCCUICKHUX U 3apyOekKHbBIX yUEHBIX-(DU3UKOB
B pa3BUTHE HAyKd, B OOBSCHEHHE IMPOIECCOB OKPY’KAIOUIEr0 MHUpA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHI

11.18

Hcrionp30BaTh TEOpETUYECKHE 3HAHUS 10 (U3UKE B MMOBCETHEBHOHN >KU3HU
s obecriedeHuss 0€30MacHOCTH MpU oOpalieHuu ¢ Mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, JUII COXPAaHEHHS 3IOPOBBSI U COOIOCHHS
HOPM DKOJIOTUYECKOTO TTOBEICHHS B OKPY>KalOIIeH cpere

11.19

PaGoraTte B rpyIlme ¢ BBINOJHEHHEM pPAa3JIMYHBIX COLHUAIBHBIX pOJIeH,
TUTAHUPOBATh PabOTy TPYMIbI, PAIMOHATLHO PACcPEACIIsATh 00S3aHHOCTH U
IUIAHUPOBATh JI€ATEIIBHOCTh B HECTAHAAPTHBIX CUTyalUsX, aJ€KBaTHO
OLIEHUBATh BKJIaJl Ka)XJI0r0 W3 YYaCTHHUKOB TpPYINNbl B pPELICHUE
paccMaTpruBaeMoii mpoOIeMbl

SJIEKTPOANHAMHUKA

MATHUTHOE ITOJIE. DJIEKTPOMATI'HUTHASA NHAYKIUA

43.1 ITocTossHHEIE MarHUTHL. B3anMoaeicTBHE NOCTOSTHHEIX
MAaArHuToB

4.3.2 MarnauTHoe noJie. BEKTOp MarHUTHOM UHIYKLIHH.
[TpuHuun cyneprno3unyy. JIMHUM MarHUTHOM MHIYKIIMH.
Kaptuna nuHuii MarHuTHOM MHIYKIMHU MOJIS] TOCTOSIHHBIX
MAarHuTOB

433 MarnuTHO€ noje NpoBOJHUKA ¢ TOKOM. KapTuHa nuHuit
NOJIS1 JJIMHHOTO MPSIMOTO NMPOBOJHUKA U 3aMKHYTOI'O
KOJIBLIEBOTO ITPOBOAHMKA, KATYLIKH C TOKOM. OIIBIT
Opcrena. BzaumonelicTBre mpoBOAHUKOB ¢ TOKOM

434 Cuna Amnepa, €€ MOyJb U HAalIpaBJIEHUE

43.5 Cuna JlopeHua, e€ Moysb U HanpaBieHue. J|BrkeHune
3apH)K€HHOﬁ JaCTHULbI B OTHOPOJAHOM MAarHUTHOM I10JIC.
PaGoTa cuiel Jlopenia

4.3.6 SIBneHue ANEeKTPOMarHuTHOW MHIYKIIUU

437 IToTok BEKTOpa MArHUTHOM MHIYKLIMU

438 OJIC nHaykiuu. 3aKOH 3JEKTPOMArHUTHON UHTYKIIMH
®dapanes

4.3.9 Buxpeoe snextpuueckoe nosie. 91C uHAyKIIMHU B

IMPOBOJHUKC, IBUKYIICMCA MMOCTYIIATCIBHO B
OIHOPOJHOM MAarHuTHOM II0JIC

4.3.10 [IpaBumno Jlenma




4.3.11

NunykTuBHOCTD. SBNeHNe caMmonHaykiuu. DJ1C
CaMOMHAYKIUU

4.3.12 OHeprus MarHUTHOTO TOJIS KaTYIIKH ¢ TOKOM

4.3.13 DJIEKTPOMAarHUTHOE TOJIE

4.3.14 TexHuuyeckue ycTpoicTBa: OCTOSHHBIE MATHUTHI,
JIEKTPOMArHUTBI, SIEKTPOJBUIATENb, YCKOPUTEIN
AJIEMEHTapHBIX YAaCTULl, UHTyKIIMOHHAS [1€Yb

4.3.15 [TpakTuueckue paboTel. Mi3ydeHne MarHuTHOTO TOJIsS

KaTyILIKU ¢ TOKOM. MccnenoBanue 1elcTBUsA MOCTOSIHHOTO
MarHuTa Ha pamKy ¢ TOKoM. MccinenoBanue siBIeHUS
ANEKTPOMArHUTHON UHIYKIHHU

KOJIEBAHUA U BOJIHbBI

MEXAHUYECKHUE U JIEKTPOMATI'HUTHBIE KOJIEBAHUSA

5.1.1

Komnebarensuas cucrema. CBOOOIHBIE KOJIEOAHU.
Iapmonnueckue kosebanus. Ilepuon, yacrora,
amMIuMTy1a u ¢asa KoueOaHui

5.1.2

[IpyXuHHBIA MasTHUK. MaTeMaTHYeCKUI MasTHUK

5.1.3

YpaBHeHHe rapMOHHUYECKUX Kosiebanuii. Kunemarudeckoe
U TMHAMUYECKOE OMHMCaHUe KOJIeOaTeIbHOrO ABMKCHUS

[IpeBpaienue SHEPrUN PU TAPMOHHUECKUX KOJICOAHUSAX.
CBsi3b aMIUTUTY IBI KOJIEOAHUI UCXOJHOW BEJTMYUHBI C
aMIUTUTYAaMHU KoJIeOaHui €€ CKOPOCTH B yCKOPEHHUS

Konebarenpubiit KOHTYp. CBOOOIHBIC AIEKTPOMArHUTHBIC
Kosie0aHus B HI€aIbHOM K0JIe0aTeIbHOM KOHTYPE.
AHAJIOTHSI MEXK]Ty MEXaHUUECKUMU U
3eKTpOMarHuTHeIMU Kosebanusimu. @opmyna Tomcona

3aKOH COXpaHEHHS SHEPTUU B HICATHHOM KOJIEOATEIIbHOM
KOHTYpEe

BoinyxnenHsle Mexannyeckue kosebanus. Pesonanc.
Pe3onancHas kpuBasi. BeIHYX/I€eHHBIE 2JIEKTPOMArHUTHBIC
KOJICOAHMSI.

5.1.8

ITepemenHbIi ToK. CHHYCOUOAIBHBIN IEPEMEHHBIN TOK.

5.1.9

MOH_IHOCTB INEPEMEHHOTO TOKA. AMHJ’II/ITy,I[HOG u
HCﬁCTBYIOLHee 3HAYCHUC CUJIbI TOKA U HAIIPSAKCHUA

5.1.10

Tpancdopmarop. [IpousBoacTBo, nepenaya u
noTpebIeHUE dICKTPUUECKON SJHEPTUU. DKOJIOTHUECKUE
PHUCKHU IIPU MIPOU3BOJICTBE IJIEKTPUUECKON IHEPTHH.
KynbTypa ncronb3oBaHust 371€KTPOIHEPTHU B
IIOBCEIHEBHON KU3HU

5.1.11

TexHuyeckue ycTpoicTBa: ceiicmorpad, 3JIeKTpUIECKHi
3BOHOK, JINHUHU JJICKTpOIEepeIay

5.1.12

[IpakTuueckue padbotsl. MccnenoBanue 3aBUCUMOCTH
nepuo/a MajblX KojeOaHui Ipy3a Ha HUTH OT JUTMHBI
HUTHU U Macchl rpy3sa. MccienoBanne nepeMeHHOro Toka B
LIENH U3 MOCJIEI0BATEIBHO COEAMHEHHBIX KOHIEHCATOPA,




KaTyIIKH U pe3ucTopa

MEXAHUYECKUE U JJEKTPOMATI'HUTHBIE BOJIHbI

5.2.1

MexaHu4eCcKHe BOJIHBIL, YCI0BUS paCIpPOCTPAHECHUS.
[lepuon. CkopocTh pacpoCTpaHEHUs U JIMHA BOJIHBI.
ITorepeyHble U MPOAOJIBbHBIE BOJIHbI

52.2

WuTepdepenims u qudpakius MEXaHHYECKUX BOJIH

523

3Byk. CkopocTh 3ByKa. I poMKOCTh 3ByKa. BricoTa ToHa.
TemOp 3ByKa

524

ONEeKTPOMAarHUTHbIE BOJIHBI. Y CIOBUS U3JTyUECHUS
3JIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus
BEeKTOpOB E, B 1 v B 2IeKTPOMAarHuTHOM BOJIHE B BAKyyMe

525

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
IpEIOMJICHUE, MOJISIpU3aLns, AUPPaKIUs,
uHTepdepeHus. CKopocTh JIEKTPOMarHUTHBIX BOJIH

5.2.6

[Ixana neKTpoMarHuTHBIX BOJIH. [IpruMenenue
AJIEKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIUTIBEI paTuOCBS3H U TeNeBHIeHUs. Pagnonokarusi.
DNIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl

5.2.8

TexHuueckue ycTpoicTBa: My3bIKaJIbHbIE HHCTPYMEHTHI,
yIBTPa3ByKOBas TUArHOCTUKA B TEXHUKE U MEUITMHE,
panap, paAuonpuEMHUK, TEIEBU30p, AHTEHHA, Tele(OoH,
CBUY-1eun

OIITUKA

5.3.1

[TpsimonuHeHOe pacpocTpaHeHHEe CBETa B OJHOPOJAHOMN
cpene. Jlyu cBera

532

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHus cBerta. [loctpoeHne
M300paKEHHI B TUIOCKOM 3epKajie

533

[Ipenomienue cera. 3akOHbI PETIOMIICHHUSI CBETA.
AOCOTIOTHBIN MMOKa3aTeNb PEJIOMICHUS

534

INonHoe BHyTpeHHee oTpaskeHue. [IpeenbHbli yroi moixHoro
BHYTPEHHETO OTPa’KEHUs

535

Mucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. L{BeT

53.6

Colwuparornue 1 paccenBaroye JUH3bI. ToHKas JINH3a.
DOKyCHOE PACCTOSTHUE U ONTUYECKas CUjla TOHKOW JIMH3HI.
[TocTpoenune n3o0pakeHuit B COOUpAIOMIUX 1
paccenBaroux auH3ax. PopMyia TOHKOU JTUH3HIL.
VYBenuuenue, JaBacMoe JIMH30M

5.3.7

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKHU

5.3.8

Nnrepdepenius cBeta. KorepeHTHbIE HCTOUHUKH.
VYcnoBus HaOIOIeHNSI MAKCUMYMOB U MUHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTUHE OT ABYX CHH(pA3HBIX
KOT'€pPEHTHBIX HCTOUHHUKOB

539

Hudpaxius cera. udpakunonnas pemeérka. Y cioBue
HaOJIIOJICHUS TJIABHBIX MAKCUMYMOB TIPU TTaJICHUH




MOHOXPOMAaTHYECKOTIO CBETA Ha TU(PPAKIIMOHHYIO
pemeETKy

5.3.10 [Tonspusanus ceera

5.3.11 TexHuyeckue ycTpoHcTBa: OUYKH, JIyna, (oToamnmapar,
HPOEKIIMOHHBIH anmnapaT, MUKPOCKOII, TEJIECKOTI,
BOJIOKOHHASI ONTHKA, TU(PaKIHOHHAS PEIIETKA, MOISPOT

5.3.12 [IpakTuueckue padboTel. Mi3MepeHue mokasarens

npesomieHus. MccnenoBanue cBOMCTB H300paKeHUH B
muH3ax. Habmonenue aucnepcun ceera

3JEMEHTHI CHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

6.1.1

I'paHnLIBI TPUMEHUMOCTH KJIACCUYECKON MEXAHUKHU.
ITocTynarsl TEOpUU OTHOCUTEIBHOCTH: HHBAPUAHTHOCTD
MOJyJIsl CKOPOCTH CBETA B BAKYyM€, [IPUHIINIL
OTHOCHUTEJILHOCTH DWHIITEITHA

OTHOCHUTENHHOCTh OIHOBPCMCHHOCTH. 33.M€I[J'ICHI/I€
BPEMCHH U COKPAIICHUC NJIMHbL

6.1.3

DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHUIIbI

6.1.4

CBsI3b Macchl C HEPTHEN U UMITYJILCOM CBOOOTHOM
YaCTHUIIbI. DHEPTHUS MTOKOsI CBOOOTHON YaCTHIIBI

KBAHTOBAS ®U3UKA

3JEMEHTHI KBAHTOBOM OIITUKH

7.1.1

®dotonbl. opmyna [1nanka cBs3u s3HEpTUH POTOHA C €TO
4acTOTOW. DHEPTUs U UMITYJIhC POTOHA

OTtkpriTHe U uccienoBanue Gorodddexra. OmbiTer AT
CroneroBa. 3akoHsl poTordpdexTa

VYpaBuenue DiinmreiiHa 11 pororddexra. «KpacHas
rpanunay gorosddexra

7.1.4

Hasnenune cBera. OnbiTel [1.H. JIeOGenena

7.1.5

XUMHYECKOE IEUCTBUE CBETA

7.1.6

TexHuueckue ycTpoicTBa: GOTO3IEMEHT, (POTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO]]

CTPOEHUE ATOMA

7.2.1

Mogens atoma Tomcona. OnbiTsl Pesephopaa mo
HCCIIEJOBAHMIO CTPOCHHUA aToMa. [Inanerapnas Mozaein
aToMa

7.2.2

[Toctynatel bopa. 3ny4enue u moromnieHue GOTOHOB
IIpH MEPEX0/I€ aTOMa C OJTHOTO YPOBHSI SHEPTUH HA
npyroi. Buasl ciektpoB. CieKTp YpOBHEM 3HEPTUM aToma
BOJIOpOAA

7.2.3

BosHoBbI€ cBoiicTBA yacThil. BonHbl ne bpoitns.
KopmyckymsipHo-BostHOBO# nyanmusm. Audpakius
3JIEKTPOHOB Ha KPUCTAIIIIAX

7.2.4

CrioHTaHHOE U BBIHYKJIEHHOE U3ITyuyeHue. Y CTPONUCTBO U




MPUHITUT PabOTHI J1a3epa

7.2.5

TexHn4ecKue yCTpOMCTBA: CIIEKTPAIIbHBIN aHAIN3
(CIIeKTpOCKoI), Ja3ep, KBAHTOBBIH KOMIIBIOTEP

7.2.6

[IpakTuueckue padotel. Habmonenue nuHeiyaroro
CHeKTpa

ATOMHOE AAPO

7.3.1

Metozab! HaOIIOACHUS U PETUCTPALIUH SJIEMEHTapHBIX
YaCTULL

7.3.2

OTtkpeiTHe panguoakTuBHOCTH. OnbITH Pezepdopa mo
OMPEJEIICHUIO COCTaBa PAIMOAKTUBHOIO U3TYyYEHHUSI.
CgoiicTBa anbda-, 0era-, raMmma-u3irydeHus. Bousaue
PaIMOAKTUBHOCTH HA )KUBBIE OPTaHU3MBbI

7.3.3

OTtkpbiTHE IPOTOHA U HEWTpoHa. HykiioHHast Mozenb sapa
I'eitzenbepra — MiBanenko. 3apsn sapa. MaccoBoe 4ucio
anpa. M3oromnsl

7.3.4

Anbda-pacnaa. DIeKTPOHHBINA U MO3UTPOHHBIH OeTa-
pacnan. ['aMmma-u3znydenue. 3aKoH pajinOaKTUBHOTO
pacnaza

7.3.5

DHeprus CBSI3U HYKJIOHOB B sizpe. SnepHsbie cuibl. Jledekt
MAaccChl siipa

7.3.6

HI[epHLIe pCaKknuuu. HGHGHI/IC " CUHTC3 AACP

7.3.7

Snepubiit peaktop. TepmosinepHblit cunTes. [IpoOiaemsr u
NEPCHEKTUBBI AEPHON SJHEPTETUKU. DKOJIOTUUECKUE
ACIIEKTHI IAEPHON IHEPTETUKHU

7.3.8

OnemeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.
DyHJaMEHTaIbHbIE B3aUMOJICHCTBUSA

7.3.9

TexHuueckue ycTponucTBa: J03UMETp, kKaMepa Buibcona,
SIEPHBIA peaKkTop, aTOMHass ObombOa

7.3.10

[Ipaktuueckue pabotsl. MccienoBanne TpEeKOB YacTHIL
(1o roToBBIM (oTorpadusm)

SJIEMEHTBI ACTPO®U3UKHU

8.1

Bun 3Bé3aH0ro He6a. Co3Be3aus, spKue 3BE3/IbI, MIIAHETHI,
X BUIUMOE IBIKEHUE

8.2

Conneunas cucreMa. [lnaneTsl 3eMHOM TpyMNIIbL.
[InaHeThI-TUTaHThl U UX CITyTHUKH, KAPJIMKOBBIC IUIAHETHI.
Mansie Tena CoIHEYHON CUCTEMBI

8.3

Comnnue, dpotocdepa u armochepa. ComHeunas
AKTUBHOCTH

8.4

Wcrounuk sHeprun CoiHLA U 3BE3]

8.5

3BE3/1bI, NX OCHOBHBIE XapaKTEPUCTUKU: MACCa, CBETUMOCTb,
paauyc, TeMIieparypa, uX B3auMocBsi3b. Jlnarpamma
«CHEKTPATBHBIN KJIACC — CBETUMOCTBY. 3BE3/IbI TJIABHOM
ITOCJICA0BATCIIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTEY
JIUTA 3BE3]1 TIIaBHOM ITOCIICIOBATEIILHOCTH




8.6

BuyTtpennee ctpoenue 38€311. COBpEMEHHBIE MPEACTaBICHUS
0 TIPOUCXOKJIEHUH U 3BotoMK CoJiHIA U 3BE3/]. DTambl
JKU3HU 3BE3]

8.7

Mueunsiii [yt — Hama [Nanaktuka. CrinpanbHas
cTpyKTypa ['aslaktuku, pacupenenesue 38€31, rasa u
neutd. [Tonoxxenue u geuxenue Connna B ['anakTuke.
[Tnockas u chepudeckas moacucteMsl ["anakTuku

8.8

Tunel ranaktuk. Paguoranaktvuku u kBa3apel. YépHbie
JBIPBI B SIPAX TaJIAKTHK

8.9

Bcenennas. Pacimmpenue Beenennoit. 3akon Xa60:a.
Paz6eranue ranaktuk. Bospact u paauyc Beenennoit,
teopus bosbiioro B3peiBa. Mojienb «ropsueit
Bcenennoi». PenukroBoe usinyueHue

8.10

Macmrabnas ctpyktypa BeenenHoii. MeraramakTuka.
Hepeménnsie mpodaemMbl aCTpOHOMUHU

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O IPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
» Yuebnuk: Msxumies ['.51., Byxosnes b.b., YUapyrun B.M.. nox penakiueit
[TapdentoeBoit H.A. «®usuka 11» - M. AkiinonepHoe o0IecTBO
«3narensctBo «IIpocBemenuey, 2023 r.

METOAUYECKHUE MATEPHAJIBI IJIS1 YYUTEJIA
» PrimkeBuu [1.A. «®wusuka. 3agaunuk 10-11 kmacce» - M., «Zlpoday, 2019 1.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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