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MHNOACHUTEJIBHAA 3ATIMCKA

[IporpamMma no ¢usuke 6a30BOro ypoBHsI Ha YpOBHE CpeHEro oliiero oopasoBaHus pazpaboTaHna
Ha OCHOBE MOJIOKEHUH U TPeOOBaHUI K pe3ylIbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTeNbHOI MPOrpamMMEl,
npeacraBieHHbx B PI'OC COO, a Taxke ¢ yuérom ¢enepanbHol pabodell mporpaMMbl BOCHUTAHUS U
KOHIICMIIMKM TPENoiaBanus ydeOHoro mnpenmera «®dusukay B 00pa30BaTEIbHBIX OPTaHU3ALUIX
Poccwuiickoit denepannm, peanu3yOmX 0CHOBHBIE 00pa30BaTelbHbIC POrPAMMEI.

ConepkaHue mporpaMMmbl 1O (H3MKE HaMpaBieHO Ha (OPMUPOBAHWE ECTECTBEHHO-HAYYHON
KapTHHBI Mupa oOy4atommxcs 10—11 xiaccoB npu oOyuennn nx ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE
CHUCTEMHO-JIeITeIbHOCTHOO nojxoa. [Iporpamma mo ¢usuke coorBercTByeT Tpedoanusm GI'OC COO
K INTaHUPYEMBIM JIMYHOCTHBIM, NPEAMCTHBIM W METAIIPpCAMCTHBIM pPE3yJibTaTaM O6YLICHI/I)I, a TaKXKeE
YUUTBIBAET HEOOXOIUMOCTh pPean3alliil MEKIPEAMETHBIX CBsi3ed (M3UKU C €CTECTBEHHO-HAYYHBIMHU
y4eOHBIMU TIpeAMeTaMu. B Hell onpenessitoTcsi OCHOBHBIE HEMH U3Y4YeHUs (DU3MKH Ha YPOBHE CPEIHETO
obmero oOpa3oBaHMs, TUIAHHUpPYEMBIE pe3yJlbTaThl OCBOGHHS Kypca (U3UKH: JTHUYHOCTHBIE,
MeTaIpeIMeTHEIE, TpeAMETHBIE (Ha 6a30BOM ypOBHE).

[IporpaMma o pusuke BKIFOYAET:

e [UIaHUPYEMbIE PE3YJbTaThl OCBOCHHSI Kypca (GHU3MKM Ha 0a30BOM YypOBHE, B TOM 4YHCIC

MIpEIMETHBIE PEe3yIBTATHI 10 ToAaM O0yUCHUS;

e cojiepykaHKe yueOHoro npeaMera «Pu3uKay 1Mo rogamM 00y4eHusL.

Odusznka Kak Hayka O HamOosee OOIMX 3aKOHAaX MPHUPOABI, BBICTYNMash B KadeCTBE Y4EOHOTO
npeAMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJIQJ B CHCTEMY 3HaHUM 00 OKpYXKAIOIIEM MUpE.
[konpHBI Kypc PHU3MKH — CHCTEMOOOPA3YIOMIMK ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MMOCKOJIbKY (PH3UUECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLICCCOB M SIBJICHUH, M3y4aeMbIX XUMHUEH, ONOJIOTHEH,
(dusnueckoii reorpaducii u acTpoHOMHUEH. VConp30BaHNe U aKTHBHOE ITPUMEHEHHE (PU3UIECKUX 3HAHMI
OIIpeneNnseT XapakTep U pa3BUTHE pa3HOOOPa3HBIX TEXHOIOTHHA B cdepe JHEPreTHKH, TPAHCIOopTa,
OCBOEHHS KOCMOCA, IOJIydE€HHSI HOBBIX MaTepuajoB C 3aJaHHBIMH CBOWCTBaMH W JAPYrux. M3ydeHue
(bM3UKM BHOCHT OCHOBHOM BKJIaJd B (DOPMHUPOBAaHNE ECTECTBEHHO-HAYYHON KapTHHBI MUpa 00y4arommuxcs,
B (opMupoBaHHE yMEHHWH TNPHMEHSTh HAYYHBI METOJ TO3HAHWS TPH BBIIOJIHEHHH WMH YYeOHBIX
HCCIIEI0BaHMMN.

B ocHOBY Kypca pusuku asst ypoBHS CpeqHero o0Iero oopa3oBaHus MOIOKEH Pl UAEH, KOTOPBIE
MOYKHO paccMaTpHBaTh KaK MPUHIHIIBI €0 TIOCTPOSHHS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEH Kypc SBJISIETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COJIEpXUT MaTepual W3 BCeX pa3ienoB (U3MWKH, BKIIOYAaeT KaK BOIPOCHI KIACCHYECKOW, TaK H
COBPEMEHHOHN (hYH3UKH.

Hoesn cenepanuszayuu. B cooTBercTBMM C HeW MaTtepuasn Kypca (M3UKH OOBENWHEH BOKPYT
¢m3nueckux Teopuil. Bemymmm B Kypce siBisercst (hOpMUpOBaHWE MPEICTABICHHH O CTPYKTYPHBIX
YPOBHSX MaTEPUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanmszamusi TpeAronaraer WCIOIb30BaHHE TyMaHUTapHOTO
moTeHuana GU3NIeCcKoil HayKu, OCMBICIIEHHE CBSI3H Pa3BUTHS (UHKU C PA3BUTHEM OOIIECTBA, a TAKKE
C MHPOBO33pEHYECKIMH, HPABCTBEHHBIMU M SKOJIOTHIECKIMHU ITPOOIEeMaMHu.

Hoes npuxnaonoii Hanpagnennocmu. Kype hr3ukm nmpearnonaraer 3HaKOMCTBO C IMTUPOKAM KPYT'OM
TEXHUYECKUX U TEXHOJIOTMUECKUX MPUIOKEHUH N3ydeHHBIX TEOPHA U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercsi IOCPEICTBOM BBEICHUS SJIEMEHTOB COZIEPIKAHMSI, TIOCBSIIEHHBIX
AKOJIOTUYECKHM IPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKU U TEXHOIIOTUH, a
TaKKe 00CYXIeHHS PoOIIeM PalMOHAIEHOT'O TIPUP OIOTIONB30BAHUS U KOJIOTUYECKONW Oe301aCHOCTH.

CTep>XKHEBBIMHU DIIEMEHTaMH Kypca ()M3WKH Ha YPOBHE CPEIHEro O0IIero oO0pa3oBaHUS SIBISIOTCS
¢msnueckue Teopun (HopMUpOBaHWE TIPEACTABIEHHI O CTPYKType MOCTPOEHUS (PU3UYECKOW TEOpHH,
ponu (pyHIaMEHTAIIEHBIX 3aKOHOB U MPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHHUSIX O MPUPOJIE, TPaHUIAX
MPUMEHUMOCTH TEOPUH, AJIsl OIMCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U IIPOLIECCOB).



CHCTeMHO-IeITEIBHOCTHRIA TIOAXOA B Kypce (U3MKU peanu3yercs NpEeKAEC BCEro 3a CUET
OpraHU3aliy YKCIIEPUMEHTAIBHON IeaTeNbHOCTH oOydatouuxcs. s 6a3oBoro ypoBHA Kypca (Gu3nMku —
3TO UCIOJIb30BAHNE CHCTEMBI ()POHTANBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIAOOPATOPHBIX PadoT,
KOTOpBIE B MporpaMMe No Qgusnke oObeAWHEHbI B OOLIMH CIIMCOK YUYEHHYECKHX MPAKTUYECKUX padoT.
Bbinenenne B yka3aHHOM TIepedyHE JIaOOpaTOPHBIX PabOT, MPOBOAMMBIX JAJsl KOHTPONS W OICHKH,
OCYULIECTBIISIETCS] YUaCTHUKaMU 00pa30BaTENbHOTO MpoIecca UCXO U3 0COOCHHOCTEH MIIaHUPOBAHUS U
ocHamleHus kaOmHera ¢usuku. [Ipu 3ToM obecrednBaercsl oBlafieHUe OOYYAIOIIUMUCS yMEHHSIMU
MMPOBOANUTL KOCBCHHBLIC M3MEPCHUSA, UCCICAOBAHUA 3aBUCHUMOCTEH (1)1/[3I/I‘ICCKI/IX BCIIMYMH U IIOCTAHOBKY
OIIBITOB 11O MPOBEPKE NPCATOKCHHBIX 'MIIOTES.

Bomapiioe BHMMaHUE YACTACTCA PCUHICHUIO paC‘-IéTHI)IX U KAa4YC€CTBCHHbLIX 3aaay. HpI/I 9TOM JIA
pacu€THBIX 3aJa4 TPUOPUTETOM SIBJISIFOTCS 3aJa4d C SIBHO 3aJaHHOW (PM3MUYECKOH MOJENbIo,
MO3BOJISIONIHE TIPUMEHSTh U3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOIO pasjena Kypca, Tak
HUHTEIrpUpys 3HAHUA U3 PA3HBIX Pa3JaCIoB. }IJ'ISI KauCeCTBCHHBIX 3aJia4 IIPUOPUTETOM SABJIAIOTCA 3aJaHUA Ha
OOBSICHEHHUE TPOTEKaHUS (PU3UYCCKHX SBJICHUH M TPOIECCOB B OKPYXKAIOIICH >KU3HH, TPEOyroIue
BbIOOpa (pHU3UYECKON MOJIENH IS CUTYAIMU MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusmMu PI'OC COO x MaTepualibHO-TEXHUYECKOMY OOECIICUSHUIO
y4ueOHoro mpoiiecca 6a30BBIi YpOBEHb Kypca (U3HKH HA YPOBHE CPEHEr0 00IIEro 00pa3oBaHus JOIKEH
M3y4aTbCsl B YCIOBHAX NMPEIMETHOrO KabnHeTa (ZM3WKHM WIM B YCJIOBHUAX WHTETPHPOBAHHOTO KaOWHeTa
MPEJMETOB eCTECTBEHHO-HAYYHOrO IHMKIa. B kaOmHere (U3MKH JOIDKHO OBITh HEOOX0auMoe
nabopaTtopHoe 00OpYJOBaHHE JJisi BBIMOJHEHWS YKa3aHHBIX B IMporpamMme Mo (hU3MKe YYEHUYEeCKHUX
MPAKTHYECKUX PadOT U JEMOHCTPAILIMOHHOE 000PY/I0BaHHE.

JleMoHCTpanmoHHoe 000pynoBanrue (GOpMHUPYETCS B COOTBETCTBUU C NMPHHIUIIOM MHUHUMAILHON
JOCTaTOYHOCTH W OOECIIeYMBAET TMOCTAHOBKY IEPEYHCICHHBIX B TpOrpaMMe 1O (DU3UKE KIFOUEBBIX
JNEMOHCTpAlii AN WCCIEeNOBAHWS W3YYaeMBIX SBJICHWH W  TIPOIECCOB, OMIUPUYECKHX U
(hyHIITaMEHTaIbHBIX 3aKOHOB, HX TEXHHYECKUX MPUMEHEHHH.

JlaGopaTopHoe oOopymoBaHWEe IS YICHHUECKHX TNPAKTHYECKHX pabor dopmupyercs B BHUAC
TEMaTHYECKUX KOMIUIEKTOB M OOecleunBaercsi B pacdyére OJHOr0 KOMIUIEKTAa Ha JBYX OOYYaroIINX CH.
TemaTudeckre KOMILIEKTHI JIA0OpaTOPHOr0 000pYIOBAaHUS JIOJDKHBI OBITh MIOCTPOCHBI Ha KOMITJICKCHOM
WCTIOJIb30BAaHUH aHAJIOTOBBIX U IIU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B
BHJIC TN (PPOBBIX 1a00OpaTOPUHA.

OCHOBHBIMH LIESAMH W3y4eHUs (PU3UKH B 00IIEM 00pa30BaHUH SIBISIOTCS:

e hopMHpOBaHNE HHTEpeca W CTPEMIICHHS OOYJarOIIMXCS K HAyYHOMY H3YYEHHIO TIPUPOJIBI,

Pa3BUTHE X MHTEIUIEKTYyaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH;

® pa3BUTHE MPEICTABICHUI O HAYyYHOM METOJE IMO3HAaHUSA U (HOPMUPOBAHUE HCCIENOBATEIHCKOTO
OTHOIIEHUS K OKPYKAIOIINM SBJICHUSIM;

e hopMUpOBaHNE HAYIHOTO MUPOBO33PEHUS KaK pe3yibTaTa N3yuYeHHsI OCHOB CTPOSHUS MaTepHH U
(hyHIaMeHTaTbHBIX 3aKOHOB (DPU3UKU;

e hopMUpOBaHNE YMEHHUI OOBSCHATH SIBIICHUS C MCIIONB30BaHUEM (DU3NYECKUX 3HAHWN W HAYIHBIX
JIOKa3aTeNbCTB;

e hopMUpOBaHNE TPEACTABICHUN O pond (U3WKHA U PAa3BUTHS JIPYTUX E€CTECTBEHHBIX HAYK,
TEXHUKH W TEXHOJOTHIA.

JocTtmkenue dTUX 1eneil o0ecreunBaeTcsl pelieHneM CIEAYIONMX 3a1ad B MPOIecce M3YYeHUs

Kypca ()M3UKH Ha yPOBHE CPEIHEr0 00IIero 0Opa3oBaHuUS:

e IproOpeTeHre CUCTeMbl 3HaHUK 00 O0ImMX (GU3MYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHSIX,
BKJIFOUAsT MEXaHHWKY, MOJEKYISIpHYIO (H3HUKY, SJIEKTPOIWHAMUKY, KBAaHTOBYIO (GHU3HUKY U
3JIEMEHTHI aCTPOPHU3UKH;

e popMHUpOBaHNE YMEHUH TNPUMEHSTh TEOPETUUYECKHE 3HAHWUA I OOBSICHEHHS (PUIUIECKUX
SIBJICHUH B IPUPOJIC U JUTS IPUHATHSI IPAKTHYECKUX PEIISHUH B IIOBCEIHEBHOM KU3HU;



® OCBOGHHE CIIOCOOOB PEIICHHsI PAa3IMUHbIX 33124 C SIBHO 3aJaHHOW (PU3MYECKOW MOAENbIO0, 3a/1a4,
MOJIPa3yMEBaIOIINX CaMOCTOITEIbHOE CO3/IaHne (U3MYSCKON MOJICNN, aJCKBATHON YCIOBUSIM
3aa4u;

e IOHUMaHWe (U3MUECKMX OCHOB W TPUHIUIOB JCHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOrMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPYKAOILYIO CPENY;

® OBJIQJICHUE METOJaMH CaMOCTOSTEILHOTO IUIAHUPOBAHUS W  TPOBEACHUS  (PU3UUCSCKUX
9KCIIEPUMEHTOB, aHallM3a M WHTEPIpETaluk WH(POPMAIMK, ONPEACICHHUS JOCTOBEPHOCTH
MIOJIY4EHHOIO PE3YJIbTATA;

® CO3[JaHME€ YCJIOBUM [JIl pPa3BUTHS YMEHUH MPOEKTHO-UCCIENOBATENBCKOW, TBOPYECKOM
JIEATENIbHOCTH.

Ha usyuenue ¢usuku (0a30BbIii YPOBEHB) HA YPOBHE CpPEIHEro 0O0IIEro 00pa30BaHUs OTBOIAMTCS

136 gaco: B 10 ximacce — 68 wacoB (2 gaca B Hezenio), B 11 xkimacce — 68 gacoB (2 yaca B HEENIO).

[peanaraemerii B mporpamme 1o (HU3UKE TMepevyeHb J1a0OpaTOPHBIX M TMPAKTHYECKUX padoT

SIBIISIETCSl PEKOMEHI0OBAaHHBIM, YUYHTEIb JENacT BBIOOp MpOBeNeHUs 1ab0paTOpHBIX PabOT M OMBITOB C

y4€TOM WHANBUIYAILHBIX OCOOCHHOCTEH 00y4Yarommxcsl.



COJAEPXKXAHUE OBYYEHUA
11 KUIACC

Paznen 4. DaexkTpoamHaMuka

Tema 3. Maznummnoe none. InekmpomazHumHas UHOYKYUA

ITocTosiHHBIE MarHuThl. B3amMonelcTBHME MOCTOSHHBIX MarHuToB. MarHuTtHoe mosie. Bekrop
MarHUTHOM MHAYKUMH. [IpuHOUII Cyneprnosuuuy MAarHUTHBIX IOJEeH. JIMHUM MarHUTHONM WMHIYKLUU.
Kaptuna nuHMI MAarHUTHON WHIYKIIUU TTOJIS MOCTOSSHHBIX MarHUTOB.

MarnuTHO€ 1oJie MPOBOJHUKA C TOKOM. KapTuHa JTUHUN WHIYKIIMA MAarHUTHOTO TMOJIA JJITUHHOTO
MPSIMOTO TPOBOJHUKA M 3aMKHYTOTO KOJBI[EBOIO MPOBOJHKKA, KATYMIKH ¢ TOKOM. OmnbIT Dpcrena.
B3aumonelicTBue MPOBOAHUKOB C TOKOM.

Cunia Amriepa, €€ MOy U HallpaBJICHHUE.

Cuna Jlopenna, e€ MOAynh W HampaBieHue. J[BHKeHHE 3apsOKEHHOM YacTHIBI B OIHOPOIHOM
MarHuTHOM mose. Padora cumet Jlopenta.

SIBieHre  DJIEKTPOMArHUTHOM  HMHAYKIIMH. ITorok  Bekropa  MAarHUTHOM  WHIYKIHUH.
DNEKTPONBIDKYINAS CHIIA MHAYKIIMH. 3aKOH 3JIEKTpOMarHuTHON uHayknnu dapases.

BuxpeBoe anekTpudeckoe mojie. IIESKTPOABMIKYIIAS CHIIA WHIYKIINU B MTPOBOIHUKE, JBUKYIIEMCS
MIOCTYIATEIHHO B OHOPOIHOM MAarHUTHOM TIOJIE.

IIpaBuno Jlenna.

WNHIyKTUBHOCTD. SIBIIEHNE CAMOMHIYKITUU. DIEKTPOABHKYIIAS CHIa CAMOUHTYKITHH.

DHeprusi MAarHATHOTO TIOJIST KATYIIIKH C TOKOM.

DIEKTPOMArHUTHOE TIOJIE.

Texnudeckne  ycTpoOMcTBAa W MPAKTUYECKOE  NPUMEHEHWE:  TIOCTOSHHBIE  MAarHUTHI,
3JIEKTPOMArHUTBL, AEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUL, UHIYKIMOHHAS [1€Yb.

Jlemoncmpayuu

OmeIT Opcrena.

OTKIIOHEHHE AIIEKTPOHHOTO ITyYKa MarHUTHBIM ITOJIEM.

JIuHMY MHAYKIMY MAarHUTHOTO TOJISL.

BzaumonelictBue AByX IPOBOJHUKOB C TOKOM.

Cuta Amrepa.

HetictBue cuibl JIopeHIia Ha MOHBI 3JIEKTPOJIUTA.

SIBneHue 37eKTPOMAarHUTHOM UHAYKLUH.

IIpaBuno Jlenna.

3aBUCHMOCTb DIEKTPOABHKYIIIEH CHITBI HHIYKIIMH OT CKOPOCTH M3MEHEHUSI MarHUTHOTO TIOTOKA.

SIBneHne caMOUHIyKIU Y.

Yuenuueckuii sxcnepumenm, nabopamoprwie pabomul

N3yyeHnne MaraHuTHOrO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue qeiiCTBUS MOCTOSSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue SABIEHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Paznen 5. KoeGanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbIE KOJ1€0AHUA

KonebarensHast cucrema. CBoOomHble MexaHuWueckue kosebanus. ['apmonnueckue koneOaHMSL
[lepuon, wacrora, ammmutyna u (asza komedbanuid. [IpyxuHHBI MasTHHK. MaTeMaTHYeCKUH MasTHUK.
VYpaBHeHHe rapMoHHYecKuX Konebanuil. [IpeBparienye s3Hepruy Ipu rapMOHMYECKUX KOJIEOaHUSX.

KonebatensHblii  kOHTYp. CBOOOIHBIE  3JIEKTPOMArHMTHBIE  KOJIeOaHUS B HACAIBHOM
KonebaTenbHOM KOHTYpe. AHAJOTHs MEXKIYy MEXaHHYECKHMMH U DJIEKTPOMATHUTHBIMH KOJIEOAHUSMH.
®opmyna ToMmcoHa. 3aKOH COXpaHEHHs SHEPTUH B WACATBHOM KoJieOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxaoummx KojaeOaHUSAX. BBIHYXJEHHbIE MEXaHUYEeCKHE KojeOaHHs.
Pe3onanc. BeiHyXeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHMsI.



ITepemennsniii TOok. CHHYCOMAANBHBIA TEPEMEHHBIH TOK. MOIIHOCT, MEPEMEHHOr0 TOKAa.
AMITTUTYTHOE U IEHCTBYIOIIEE 3HAUCHUE CUITBI TOKA U HAITPSDKCHUS.

Tpauchopmartop. IlpousBoacTBo, Tmepemaya ©  TOTPEOJICHUE  DIISKTPUYECKOW  SHEPTHH.
DKOJOTHYECKUE PUCKU TIPU MPOU3BOJICTBE AICKTpOIHEpPrun. KynbTypa HCIONIB30BAHUS JIEKTPOIHEPT U
B MOBCEAHCBHOM >KHU3HU.

TexHuuecKkre YCTPOMCTBA U IPAKTUYECKOE IIPUMEHEHHUE: JJIEKTPUYECKUN 3BOHOK, I'€HEpaTop
MIEPEMEHHOT0 TOKa, IMHUH JIEKTpoIepeaay.

Lemoncmpayuu

UccnenoBanne mnapamerpoB KoneOaTeNbHOM cHCTeMbl (IPYKHHHBIH WM MaTeMaTHYECKUN
MAasITHUK).

HaGiroieHue 3aTyxaronux KojieOaHui.

HccnenoBanre CBOWCTB BBIHYKICHHBIX KOJICOaHHIA.

HaoGiroieHue pe3oHnaHnca.

CBO0OOIHBIE JICKTPOMAarHUTHBIE KOJICOaHUSI.

OcruuiorpaMMbl (3aBUCHMOCTH CHJIBI TOKAa W HAIIPSDKEHUS OT BPEMEHHM) JUTS DJIEKTPOMArHUTHBIX
KonebaHui.

Pe3onanc mpu MOCIENOBATENHHOM COCOUHEHUM PE3UCTOpPA, KATYINIKA WHAYKTUBHOCTH U
KOHJIeHCATOopa.

Mopens THHUH JIEKTPOIIepenadn.

Yuenuueckuii sxcnepumenm, nabopamoprie pabomuol

HccnenoBanre 3aBUCHMOCTH TIEPHOIA MAJIBIX KOJICOAHWM Tpy3a HA HUTH OT JUTMHBI HUTH U MacChl
rpysa.

HccnenoBanre MEepeMEHHOrO0 TOKa B IIEMA W3 IOCIEIOBATEIEHO COCTUHEHHBIX KOHJIEHCATOpA,
KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u IneKmpomMazHummble 60JIHbL

MexaHndeckne BOJHBI, YCIOBUSI pacrnpocTpaneHus. llepmon. CKOpocTh pacmpocTpaHeHHS H
JuTMHA BONHBL. [lomepednbie U mpoaosbHbIe BOMHBL. VHTephepeHius u qudpakiys MEXaHHIeCKUX BOJH.

3Byk. CkopocTh 3ByKa. | poMKOCTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

ONEeKTpOMarHWTHBIE BOJHBI. YCIIOBUS H3IIy4€HHUS OJEKTPOMarHUTHBIX BOJH. Blammuas
opuenranus BektopoB E, B, V B anekrpomarauTHO#i BomHe. CBOHCTBAa 3JIEKTPOMArHUTHBIX BOJIH:
OoTpakeHHe, MpeloMIIeHne, Nojsipu3anys, aAudpaxuns, uarepdeperius. CKopoCTh dIEKTPOMArHUTHBIX
BOJTH.

[kama 3MeKTpOMarHUTHBIX BOJH. [I[prMeHeHre 371eKTpOMarHuTHRIX BOJTH B TEXHUKE U OBITY.

[IpuHIMIIEI pagrocBs3u U TeneBuIeHus. Paginonokamus.

DNEeKTpPOMarHUTHOE 3arPsS3HEHUE OKPYIKAIOIIEH CPEIb.

TexHudyeckne YCTpOMCTBA W MPAKTUYECKOE NpPHUMEHEHHE: MY3bIKaJbHbIe WHCTPYMEHTHI,
YIIbTPa3ByKOBasl AMATHOCTHKA B TEXHWKE W MEOWIIMHE, pajap, PaJdONpUEMHHK, TEIEBH30p, aHTEHHA,
tenedon, CBU-nieus.

Lemoncmpayuu

OO6pazoBaHue U pacIpoCTpaHEHHUE MOMEPEYHBIX U MPOJOIHHBIX BOIH.

KomneGmromeecst Teno kKak HICTOYHUK 3BYKA.

HaGmonenne oTpaskeHUs U PEIOMITEHUS] MEXaHIMYECKHUX BOJIH.

Habmonenue natepdepeHnny U mudpakiyd MEXaHHIECKUX BOJH.

3BYKOBOI pe30HaHC.

HaGumroieHrie cBsI3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILTUTY/ION M YaCTOTON KOJIeOaHUIA.

HccnenoBanne CBOMCTB 3IIEKTPOMArHUTHBIX BOJIH: OTpPaXKEHWE, IPENIOMIICHHE, IOJISpU3aIus,
TG paxiws, tHTephepeHITHs.

Tema 3. Onmuxka

l'eomerpuueckas ontuka. [IpsmonuHeliHOe pacmpocTpaHEHUE CBETa B OAHOpOAHOU cpexae. Jlyu
cBeTa. ToueuHbI HCTOYHUK CBETA.



OtpakeHue cBera. 3aKoHBI OTpaxkeHus ceta. [locTpoeHne n300paskeHnii B TNIOCKOM 3epKalle.

[Ipenomnenne cBera. 3aKOHBI NpENOMIIEHHS CBeTa. AOCONIOTHBIA TMOKa3aTelb MPEIOMIICHHUS.
[TonHoe BHyTpeHHEee oTpakeHue. [IpenenbHbIi yron MoMTHOr0 BHYTPEHHETO OTPaXKEeHNU .

Hucnepcus ceera. CinoxHbIl cocTaB Oenoro csera. Lger.

Cobupatomye 1 paccerBaroie JuH3bI. ToHkas muH3a. PoKycHOE pacCTOSHHE W ONTHYECKas CHIIa
TOHKOH JuH3BL. [locTpoenne n3obpaskeHni B COOMPAIOIINX M pacCeMBAIOMINX JMH3aX. DopMyna TOHKOH
JIMH3BL. Y BEIIMYCHUE, JaBacMOE JIMH301.

IIpenensl pUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBass ontuka. MuTtepdepennus cBera. KorepeHTHbIe HCTOYHUKU. Y CJIOBUS HAOIIOICHUS
MaKCUMyMOB ¥ MHWHHUMYMOB B HWHTEP(PEPCHIIMOHHONW KapTHHE OT JBYX CHH(A3HBIX KOI'CPEHTHBIX
HCTOYHUKOB.

Hudpakums cera. Judpakumonnas peméerka. Y caoBue HaOMIOICHHUS TTIaBHBIX MAaKCHMYMOB TIpH
najieHU MOHOXPOMAaTHUYECKOT0 CBeTa Ha JU(PPaKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

Texnuueckne yCTpoWCTBa M MPAKTUYECKOE NpPUMEHEHWE: OYKd, JIyma, QoToanmapar,
MPOCKIIMOHHBIA amliapar, MHKpPOCKOI, TeJIEeCKON, BOJIOKOHHAs ONTHKA, JU(PAKIMOHHAS pelérka,
TIOJISIPOHI.

Jemoncmpayuu

[IpsimonuHEliHOE pacTpocTpaHeHe, OTpakKeHNe U NpesioMiieHne cBera. Onruyeckne mpuoopsI.

[TomHOE BHYTpEeHHEE OTpakeHue. Mojienb CBETOBO/IA.

HccnenoBanne cBOWCTB M300paKEHHH B TUH3AX.

Mopnenu MUKpPOCKOIIa, TEIECKONa.

Habnronenue nunrepdepeHum ceera.

Hab6monenmne mudpakmwm cBera.

Hab6monenmne mucriepcuu cBeta.

[Tonydyenue criekTpa ¢ MOMOLIBIO TPU3MBI.

[TonydeHue crieKTpa ¢ MOMOIIBI0 JUPPAKIIMOHHON PEIIETKH.

Hab:mronenne momsipu3aiiuy cBeTa.

Yuenuueckuii sxcnepumenm, nabopamophie pabomol

N3mepeHne nmokasaTenst NpeIOMIICHUS CTEKIIA.

HccnenoBanne CBONCTB N300pakeHUN B TMH3AX.

Habmonenune mucriepcuu cBera.

Paznen 6. OcHOBBI cHIENIUAJIBHOM TEOPUU OTHOCUTEIbHOCTH
I'paHuubl NPUMEHUMOCTH KJIACCHMYECKOM MexaHukd. llocTynmaTel coequaibHOW — TEOpUH
OTHOCHUTEIHHOCTH: MHBAPUAHTHOCTh MOIYJS CKOPOCTH CBETa B BaKyyMme, HMPHUHIUI OTHOCHUTEIBHOCTH
OWHINTEIHA.
OTHOCUTENBFHOCTh OJJHOBPEMEHHOCTH. 3aMe/JIEHNE BPEMEHH U COKpAIEHUE JITTIHBIL.
DHeprus ¥ UMITYJIbC PEIATUBUCTCKON YaCTHIIBL.
CBs13b MaCCBI C SHEPTHEN U UMITYJIBCOM PENSITUBUCTCKOM YaCTHUIbL. DHEPrUs IMOKOSI.

Pazpnen 7. KBantoBas ¢pusuka

Tema 1. Inemenmuvl K6AHMOBON ONMUKU

®otonsl. Popmyna [Inanka cBa3u 3HEprun HOTOHA C €r0 YACTOTOW. DHEPTUsl U UMITYJILC (POTOHA.

Otkpeitue u uccienosanue (oroaddexra. Ombitel A. I'. CroneroBa. 3akonsl Qorodddekra.
VYpaBuenune DiHmreitna s poroaddekra. «Kpachas rpanuna» horosdpdexra.

Jasnenwue ceera. OnbiThl I1. H. JIcOenena.

XUMHYECKOE JIEIICTBHE CBETA.

Texuuuecknue ycTpoWcTBa M MPAKTUYECKOE IPUMEHEHHE: (POTO3TIeMEHT, (POTONATUNK, COMTHEYHAs
Oarapest, CBETOIHOI.



Lemoncmpayuu

®oTo3(h ekt Ha ycTaHOBKE C ITMHKOBOH TUIACTHHOM.

Hccnenosanne 3akoHOB BHENIHET0 (oTod(deKTa.

Cgeroanon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuto o -yactuil. [lmaHerapHas Mojenb
atoma. [Tocrynatel bopa. M3nyuenue u noromeHre (GOTOHOB IPU MEPEXOJe aToMa C OJHOTO YPOBHS
SHEpruM Ha Apyroi. Buasl ciektpoB. CieKTp ypOBHEH 3HEPrUU aToMa BOAOPOAA.

Bonnaossie cBoiicTBa yactuil. Bomasl ne bpoitnsa. KopryckynspHo-BOIHOBOM Ayaau3M.

CroHTaHHoe U BBIHYXJICHHOC U3JTy4YCHUC.

TexHu4ecKrne YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CIICKTPAIbHBIN aHanu3 (CIIEKTPOCKOI),
JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Lemoncmpayuu

Mogpens omnbita Pesepdopaa.

Onpeznenenvie JUIMHBI BOJIHBI JIa3epa.

HaGuroieHue muHeHYaThIX CIIEKTPOB U3TYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHie pabomuol

Hab6monenmne nuHeHIaTOro CriekTpa.

Tema 3. Amomnoe saopo

3KCHepI/IMeHTBI, JOKa3bIBaOIMME CIIOXKHOCTE CTPOCHUA sApa. OTKpI)ITI/Ie pPaanOaKTUBHOCTH.
Onswitel Pesepdoprna mo onpeneneHuio cocraBa paanoakTUBHOTO minmy4denus. CBoiicTBa aibda-, Oera-,
ramMma-usnydenus. BnusHue paanoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTkpeITHE TTPOTOHA W HeWTpona. HykmonHas momens sapa Ieiizenoepra—Banenko. 3aps sapa.
MaccoBoe uncno siapa. M30Tormnsl.

Annda-pacnan. DJEKTpPOHHBIM W TO3UTPOHHBIA OeTa-pacmaa. ['amMmMa-usmydeHue. 3akoH
pPaaroaKTUBHOTO pacmaja.

DHeprus CBsI3W HYKIOHOB B siApe. SlnepHbie cuibl. Jledext Maccol sapa.

SnepHbie peakiuu. JleneHnue u CUHTE3 Aep.

Snepubrit peakrop. TepMmosiaepubiii cuaTe3. [IpoOaeMbl W TEPCHEKTUBHI SACPHON SHEPTETHUKH.
OKOJIOTHYECKUE aCTIEKTHI S/IEPHON SHEPTETHKH.

OneMeHTapHbIe 9acTHIIB. OTKPBITHE TTO3UTPOHA.

Merozap! HaOMIOASHNUA U PETHCTPAIIMH SJIEMEHTAPHBIX YACTHII.

QOyHaaMeHTaTbHBIE B3aNMOJeicTBrA. EMMHCTBO (hr3ndIeckoit KapTHHBI MUPA.

TexHHYeCKrEe YCTPOICTBA U MPAKTUYECKOE MPUMEHEHHUE: TO3UMETpP, KaMepa BuibcoHa, snepHbId
peaxTop, aToMHast 6oM0a.

Lemoncmpayuu

Cuér4rK HOHU3UPYIOINX YaCTHILI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomvi
HccnenoBanne TpekoB 9acTull (110 rOTOBBIM (hoTorpadusim).

Paznen 8. DiieMeHTHI aCTPOHOMIH M ACTPOPU3UKH
Oransl pa3BUTHs acTpoHOMUH. [IprKiIaHOEe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUMU.
Bun 3Bé3nHoro HeOa. Co3Be3nus, sipKue 3BE3/1bI, IUIAHETHI, X BUIUMOE JBHKEHHE.
ConHevHas cucteMa.
Connue. ConmHeyHas akTHBHOCTh. Mcrounuk sHeprun ConHma W 3BE37. 3BE3NBI, UX OCHOBHBIC
XapaKTepUCTUKH. JluarpaMMa  «CIEKTPAJNbHBIA  KJIACC —  CBETUMOCTb».  3BE3NBI  IJIaBHOM
[IOCIIEI0BATENBHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTB» JUIsl 3BE3] TJIAaBHOW IOCIIEIOBATENBLHOCTH.



Buytpennee ctpoenue 38€34. CoBpeMEHHBIE NMPENCTABICHNUS O MPOUCXOKIECHUH U 3Botonuu ConHua u
3BE3/1. DTambl KU3HU 3BE3].

Mneunsiit [Iyts — nHama [anaktuka. [lonoxkenue u nBuxenue Comnna B [amaktuke. Tumbl
rajlakTuk. PaguoranakTiky v kBazapsl. YEpHbIE IBIPHI B Apax ralakTHK.

Bcenennas. Pacmmmpenue Beenennoit. 3akon Xa66na. Pazoeranue ramaktuk. Teopusi Bombiioro
B3pbIBA. PEIMKTOBOE H3ITydeHUE.

MacmrabHas cTpykTypa Beenennoii. Meraranaktuka.

Hepeménnpie nmpoOieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HabnroneHust HEBOOPY>KEHHBIM TJa30M C HCIOJIB30BAHMEM KOMIIBIOTEPHBIX MPHUIOKEHUH JUIs
OIpeIeTICHUs] TTOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3usi CeBepHOro
MIONTyIIApUS U SIPKHE 3BE3IBI.

HaGmonenus B teneckon Jlynsl, maner, Mieunoro [TyTu.

Oo6o0maromnee NOBTOpeHue

Poib ¢Gu3Mku M acCTPOHOMHH B 3KOHOMHUYECKOM, TEXHOJOTMUECKOH, COIMATBHON M ITHYECKOM
cdepax AeSTENLHOCTH YeI0BEKa, pOJb M MECTO (PU3UKH U aCTPOHOMHH B COBPEMEHHON Hay4YHOW KapTUHE
MUDpa, POJIb PU3HUYECKOH TeoprH B (POPMUPOBAHUM TPEICTABICHUN O (PU3NUECKON KapTHHE MUPA, MECTO
(m3nueckoil KapTHHBI MHpa B OOIIEM DSy COBPEMEHHBIX E€CTECTBEHHO-HAY4YHBIX MPEACTaBICHUN O
MIpHUpO/IE.

Me:xknpenMeTHble CBSI3U

Wzyuenne kypca Gusuku 0a3oBoro ypoBHs B 11 Kjacce OCYIIECTBISETCS € y4ETOM
COJIepKATEINbHBIX MEKIPEIMETHBIX CBS3ed C KypcamMH MaTeMaTHKH, OMOJIOTHH, XHMHUH, reorpadpuu u
TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHbIE C M3yYEHWEM METOJOB HAYYHOTO TO3HAHUS: SBIICHHE,
Hay4yHbI (akt, Tumoresa, ¢uU3NYecKas BEIMYMHA, 3aKOH, TEOpHS, HaOIOJCHHE, JKCIIEPUMEHT,
MOJICTIUPOBAHUE, MOZEIb, U3MEPEHUE.

Mamemamuxka: pellleHHEe CHCTEMBbI YpaBHEHUH, TPUTOHOMETpHUECKre QYHKIIUU: CHHYC, KOCHHYC,
TaHTE€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE TOXKJECTBO, BEKTOPHI M HMX MNPOEKLIUU HA OCHU
KOOp/AWHAT, CJIOKEHHWE BEKTOPOB, IPOM3BOIHBIC JJEMEHTAPHBIX (YHKIWH, TPU3HAKH IOA00MS
TPEYTOIBHUKOB, ONPE/IEeIeHNe TUIOMAAN INIOCKUX QUTYp U 00bEMa Tell.

buonozusa: snexTpudeckue SBICHUA B JKMBOW TPUPOAE, KojeOaTelbHbIE ABIKEHUS B IKHBOU
HPUPOJE, ONTHUYECKUE SIBICHUS B )KUBOWU IPUPOLE, ACHCTBUE PAAUALIMN HA HKUBBIE OPTaHU3MBI.

Xumus: CTpoeHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TEN, MEXaHU3MBbI
00pa30BaHUs KPUCTAJUIMYECKON PEMIETKH, CIIEKTPAIHHBIN aHAIH3.

leoepagpua: wmarHuTHBIE TIOMIOcAa 3€MJIM, 3aJ€KH MAarHUTHBIX pyA, (oTrocbéMka 3eMHON
MOBEPXHOCTH, MPEACKA3aHUE 3eMIIETPSICEHUI.

Texnonocusi: JNUHUM BIEKTPONEpENad, TIEHEpaTOp IEPEMEHHOIO TOKAa, AIEKTPOABUIATENb,
WHIYKOIAOHHAS Te4Yb, pafap, paguonpuéMHUK, TeNeBU30p, aHTeHHa, TtenedoH, CBY-meus,
MIPOEKITMOHHEIN armapar, BOJIOKOHHAS ONTHKA, COTHEUHAs OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®PU3UKE HA YPOBHE
CPEJHETO OBHIEI'O OBPA3OBAHUA

OcBoenune yuebHoro npenmera «®Pus3nka» Ha ypoBHE cpegHero odmiero odpasoBanus (0a30BbIit
YPOBEHB) AOKHO 00€CIIeUNTh JOCTHKEHUE CIAENYIOMUX JINYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX
00pa3oBaTEeNbHBIX PE3yIbTATOB.

JJMYHOCTHBIE PE3YJIbTATHI
JludHOCTHBIE pe3ynbTaThl OCBOCHHS y4deOHOro mpenmera «®Du3uka» JTOKHBI OTpaKaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYaOIUXCsl PYKOBOJICTBOBATHCS C(DOPMUPOBAHHOM BHYTPEHHEW MO3UITHEH



JIUYHOCTH,  CHUCTEMOH  IICHHOCTHBIX  OPHCHTAIlUMii, TO3UTUBHBIX BHYTPCHHUX  yOSKICHUI,
COOTBETCTBYIOIIMX TPaJAWLMOHHBIM [EHHOCTSIM POCCUHCKOrO OOLIeCTBA, PAaCIIMPEHUE KU3HEHHOTO
OIbITa W OMBITa JEATENbHOCTH B MPOLECCE pEeaTM3alliid OCHOBHBIX HAaNpaBIEHUH BOCIUTATEIbHON
NeSITeIbHOCTH, B TOM YHUCIIE B YaCTH:

1) rpa:kIaHCKOr0 BOCIIUTAHUS:

cOPMUPOBAHHOCTh TPAKAAHCKON TMO3UIMU OO0y4arollerocs Kak akTHBHOTO M OTBETCTBEHHOTO
YlieHa POCCUHCKOrO O0IIECTBa;

MNPUHATUC TPAJUTTUOHHBIX O6].[IC‘-ICJ'IOBC‘-ICCKI/IX TYMAaHUCTUYCCKUX U ICMOKPATUUCCKHUX ]_[CHHOCTGI‘/'I;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B HMHTEpEcax TPakIaHCKOro OOIEecTBa,
y4acTBOBATh B CAMOYIPaBJICHHH B 00pa30BaTEIbHON OpraHU3allny;

YMCHUEC B331/IMOI[€I7[CTBOB3TB C conyaJIbHbIMHU MHCTUTYTaMH B COOTBCTCTBUH C HUX q)YHKHI/ISIMI/I u
Ha3HauYeHHEM;

FOTOBHOCTb K TYMaHUTAapHON U BOJIOHTEPCKON JIESTEINBHOCTH;

2) MaTpUOTHYECKOT0 BOCITUTAHMUSI:

c(OPMUPOBAHHOCTH POCCHICKOM IPpayKTAHCKOM MCHTHYHOCTH, TATPHOTH3MA;

IHEHHOCTHOC OTHOIICHUE K TOCYyAapCTBCHHBIM CHUMBOJIAM, JOCTHXXCHUAM pOCCHﬁCKHX y‘IéHI)IX B
o0yiacTé (QU3UKU U TEXHUKHY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hopMHPOBAaHHOCTh HPABCTBEHHOT'O CO3HAHUS, YTHYECKOTO TTOBEICHMUSI;

CHOCOOHOCTh OIIEHWBATh CHUTYallMI0O M TPUHUMATh OCO3HAHHBIE PEIIEHHSA, OPHUEHTHPYACh Ha
MOpPaJIbHO-HPABCTBCHHBIC HOPMBI U IICHHOCTH, B TOM YUCJIC B ACATCIIBHOCTH y‘IéHOI‘O;

OCO3HaHHWE JTMYHOTO BKJIAJIa B IOCTPOCHHUE YCTOHYHUBOTO OYAYyILEro;

4) 3cTeTHYECKOT0 BOCIIUTAHUS:

JCTETUYECKOE OTHOIIEHHWE K MHpY, BKIIOYas JCTETHKY HAay4dHOTO TBOPYECTBA, NPHUCYIIETO
(hu3mdeckoi HayKe;

5) TpyaoBOro BocnuTAHMSA:

WHTEpeC K pas3in4yHbM chepaM NpodecCHOHANBHON JIEITENFHOCTH, B TOM YHUCIIE CBSI3aHHBIM C
(pU3MKON U TEXHUKOM, YMEHHE COBEPIATh OCO3HAHHBIM BHIOOP Oymyiiei nmpodeccuu U peaan30BbIBAThH
COOCTBEHHBIE JKU3HEHHBIE TUTaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpa30BaHWIO B 00macTH (GU3UKH Ha
MPOTSKEHUU BCEH KU3HU;

6) 9K0JIOrM4ecKOro BOCIIMTAHMSI:

chOpMHUPOBAaHHOCTh  DKOJIOTHYECKOH  KyIbTyphl, OCO3HAHHE  TJI00AaTbHOTO  Xapakrepa
AKOJIOTHIECKHIX MPOOIeM;

IJITAHUPOBAHKME M OCYLIECTBJICHHE NEHUCTBUNM B OKPYXKAIOIICH cpele Ha OCHOBE 3HAHMS Lefei
YCTOHYHBOTO Pa3BUTHSI YETOBEUECTRA;

pacIMpeHre OMbITa JEeATEThbHOCTH SKOJIIOTHYECKOW HAIpaBICHHOCTH Ha OCHOBE HMEROIIUXCS
3HAaHHUU TI0 (PU3HKE;

7) HEHHOCTH HAYYHOTI'0 MO3HAHUS

c(hOpMHUPOBAaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
(hm3muecKoi HAyKH;

OCO3HAaHWE IIEHHOCTH HAy4HOW JeATeNIbHOCTH, TOTOBHOCTh B TIpOIlecCe H3y4YeHHs (HU3UKH
OCYIIECTBIIATH MPOEKTHYIO U UCCIIEAOBATENBCKYIO ASATEIbHOCTh HHIUBUAYAIEHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBepPcAIbHbIE yUeOHbIE 1ei CTBUS

BazoBsble 1ornyeckne geficTBus:
CaMOCTOATENBHO (OPMYINPOBAThH U aKTYaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;
OIIpENENTh LENH JeITENbHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU UX TOCTHXKEHUS;



BBISIBJISATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMATPUBAEMBIX (DU3MYECKUX SIBJICHUSX;

pa3pabaTbiBaTh IUIAH peHIeHHs NpoOJIeMbl ¢ Yy4ETOM aHaiu3a HMEIOMINXCS MaTepHalbHBIX |
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBHI B JIESITEIbHOCTh, OLCHUBATH COOTBETCTBHE PE3YJbTATOB LIEJSIM, OLICHHBATDH
PHUCKH MOCIEACTBUHN AESITENBHOCTH;

KOODIMHHPOBATh ¥  BBIIONHATH pabdOTy B  YCIOBHSIX PEANbHOrO, BUPTYaJbHOTO U
KOMOMHHMPOBAaHHOTO B3aUMO/ICHCTBUSI;

pa3BUBATh KpPeaTUBHOE MBIIIICHHE NIPH PEILICHUH KU3HEHHBIX MPOOJIEM.

Ba3zoBble ucciienoBareabckue aeiicTBUS:

BJIAJICTh HAYYHOU TEPMUHOJIOTHEH, KITIOUEBBIMHU TIOHITUSMH U METOAaMHU (U3MYECKON HAYKH;

BJIaJICTh HaBBIKAMH Y4E€OHO-HCCIIEAOBATEILCKOM U MPOSKTHON JEATEIBHOCTH B 001acTH (QU3MKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IMOWCKY METOJIOB pelIeHHUs 3ajad (hU3UUECKOro
COJIepKaHUs, IPUMEHEHHIO Pa3INYHBIX METO/IOB IO3HAHUS;

BJAJIETh BHJAMH JESTENBHOCTH IO TMONYYEHWIO HOBOIO 3HAHHWS, €ro WHTEPIIPETaIHH,
MpeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CHTYallMsX, B TOM 4YHCJE IMPH CO3JaHUH
y4eOHBIX POEKTOB B 00J1aCTH (PU3MKH;

BBISIBIISIT IPUYUHHO-CII/ICTBEHHBIC CBS3M W aKTYaJIM3UPOBATh 33724y, BBIIBUTATh THIOTE3Y €&
pellieHns], HAaXOMUTh apryMEHTHI ISl JIOKa3aTelbCTBA CBOMX YTBEPKICHHWU, 3a]aBaTh IMapaMeTpbl U
KpUTEPUH PEIICHHS,;

AHAM3UPOBATh TIONYYCHHBIE B XOJIC PEUICHUs 3aJadll pe3yibTaThl, KPUTUYECKH OICHUBATh HX
JOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTH U (POPMyTUPOBATH COOCTBEHHBIE 3a/1a4 B 00pa30BaTENbHON NEITENFHOCTH, B TOM YHCIE
TIPH U3yYCHUH (PHU3UKH;

JIaBATh OI[EHKY HOBBIM CHTYaIlHsIM, OLIEHUBATH IPUOOPETEHHBIH OITBIT;

YMETbh MEPEHOCUTH 3HAHUS 10 (PU3KKE B IPAKTUIECKYIO 00IACTh )KU3HEESTEITHHOCTH;

yYMeTh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIacTel;

BBIZIBUTATh HOBBIE UJIEH, IPEAJIaraTb OpUTHHAIBHBIE MTOIXO/bI ¥ PEIICHMUS;

CTaBHTh MPOOJIEMBI U 33J1a4H, JOIMYCKAIONIHE ATbTEPHATUBHBIC PEIICHHS.

Pa6oTa ¢ nunopmanueii:

BIIAJICTh HAaBBIKAMH TOJTy4YeHHUS HMH(POpMannu (GU3MYECKOTO CONEP)KAaHUS W3 MCTOYHHKOB PA3HBIX
THTIOB, CAMOCTOSITENNFHO OCYIIECTBIISITH TIOWCK, aHAIHW3, CHCTEMATH3AIMI0 U HWHTEPIPETAITIIO
rH(OpMaIuH pa3IMYHBIX BUAOB U (POPM IIpEACTaBICHS;

OLIEHWBATh JIOCTOBEPHOCTH MH()OPMAITNH;

WCIIONB30BaTh CPEACTBa HMH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX TEXHOJOTHI B pEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U OpPTaHHU3allMOHHBIX 3a7lad C coONIofieHneM TpeOOBaHMMA
JPrOHOMUKH, TEXHHUKH OE30MacHOCTH, THTHEHBI, PecypcocOepexeHrs, MPaBOBBIX M ITHYECKHX HOPM,
HOpM MH(POPMAIIMOHHON 06€301TacCHOCTH;

CO3/1aBaTh TEKCTHl (PM3MUECKOTO CONEPKAHWS B PA3NUUYHBIX (opMaTax C y4ETOM Ha3HAUCHUS
“H(OpMAIUH U TIENEBOH ayAUTOPHH, BRIOMpAsk ONTHMATIBHYIO (DOpMY MIPENCTABICHUS U BU3yalTU3aIIH.

KoMMyHHMKaTHBHBIE YHUBEpPCaJbHbIe YUeOHbIe 1eiicTBHS:

OCYLIECTBIIATH OOIEHHE HAa YPOKaX (PU3MKU M BO BHE-YPOUHOH AESTEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKH KOHQIUKTHBIX CUTYalui U CMSTr4aTh KOH(QJIUKTBL;

Pa3BEPHYTO M JIOTMYHO U3J1araTh CBOIO TOUYKY 3PEHHUS C UCIOIb30BaHUEM SI3BIKOBBIX CPEACTB;

MIOHUMATh U HCIOJI30BaTh MPEUMYILECTBA KOMAHJHON U MHINBHUYyalbHONW paOOThI;

BBIOMpAaTh TEMAaTUKy M METOAbI COBMECTHBIX JAEHCTBUH C yd4€roM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KAOr0 WIeHa KOJUIEKTUBA;

MIPUHUMATH L€/ COBMECTHOM EATENBHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH ACHCTBUS 10 €€
JOCTH)KEHHUIO: COCTaBIATh IUIAH JEWCTBUM, pacHpenenarh poiau C Y4€TOM MHEHMH YYaCTHUKOB,
00CyXIaTh pe3yabTaTbl COBMECTHOH padoThI;



OLICHUBATh KA4eCTBO CBOEr0 BKJIAJa M KAXKJIOTO yYaCTHHUKA KOMAaHJbl B OOIIMN pPe3ysbTaT MO
pa3pabOTaHHBIM KPUTEPHUSIM;

npe/yiaraTh HOBBIE MPOCKTHI, OICHUBATh HJEH C TIIO3UI[MHM HOBU3HBI, OPUTHHAJILHOCTH,
MPaKTUYCCKOW 3HAYUMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPATErMYECKOE IMOBEACHHE B PA3IUYHBIX CHUTYAIHSX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM,

PeryasiTuBHBIe YHHBepcalbHble YU4eOHbIe AeiicTBUSA
Camoopranusanus:

CaMOCTOSITEIFHO OCYUIECTBIISITh MMO3HABATENBHYIO JIEATENBHOCTE B o0MactTu (U3HKH U
ACTPOHOMHUH, BBISBIISITH POOJIEMBI, CTAaBUTH U JOPMYITHUPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOATENbHO COCTaBJATh IUIAH pEHIeHUS pacu€THBIX M KadeCTBEHHBIX 3a/ad, IIJIaH
BBITIOJIHEHUSI TIPAKTHYECKOW PaOOThl C YYETOM HMEIOMIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH H
HPEANOYTEHNH;

JIaBaTh OIIEHKY HOBBIM CHUTYallHsM;

pacImupsTh paMKH y4e0HOTO MpeMeTa Ha OCHOBE JINYHBIX MPEITIOYTECHUI;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh Ha cedsi OTBETCTBEHHOCTH 32 PEIICHHCE;

OIICHUBATH TPUOOPETEHHBIN OITBIT;

Croco0cTBOBaTh (OPMHPOBAHUIO W IPOSBJICHHIO JPYIUIMH B 00nacTH (QHU3UKH, TOCTOSHHO
TIOBBINIATH CBOM 00pa30BaTEIbHBINA U KYJIBTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, SMOLIHOHATIbHBIN HHTENIEKT:

JaBaTh OLEHKY HOBBIM CHTYalllisIM, BHOCHTh KOPPEKTHUBBI B JEATEIHHOCTh, OLIEHUBATH
COOTBETCTBHE PE3YNIHTATOB IIENSIM;

BIIQJICTh HABBIKAMHU ITO3HABATENLHONH peQIIeKCMH KaK OCO3HAHHS COBEPIIAEMBIX JCUCTBUHA U
MBICIIUTEIBHBIX [TPOLIECCOB, UX PE3YJIBTAaTOB U OCHOBAHU;

HCIIONB30BaTh MPUEMBI peIIeKCHH IS OIIEHKH CHUTYAIlNH, BEHIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATH PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHUKEHUIO;

NPUHUMATh MOTHUBBI U apPTYMEHTHI APYTUX IPU aHATIU3€E PE3YIBTATOB ACATEIbHOCTH;

MIPUHUMATH Ce0sl, TOHUMAasi CBOM HEOCTATKH M IOCTOWHCTBA;

NPUHUMATh MOTHBBI U apPTYMEHTHI APYTUX IPU aHATIU3E PE3YJIbTATOB ACATEIbHOCTH;

MIPU3HABaTh CBOE MPaBO U MPaBO IPYTHX HA OMINOKH.

B mpormiecce mocTrkeHus TMYHOCTHBIX PE3yIbTAaTOB OCBOSHHUS MTPOTPaMMBI IO (PHU3HUKE JIJIs1 YPOBHS
cpenHero oOmiero o0Opa3oBaHHA y OOYYAIOIIMXCS COBEPIIEHCTBYETCS 3MOIMOHAIBHBIA WHTEIIEKT,
MIpeanoIararomuii COPMHPOBAHHOCTD:

CaMOCO3HaHMS, BKITIOYAIOIIET0 CITOCOOHOCTh MOHMMATh CBOE SMOIMOHAIFHOE COCTOSIHHE, BHUJETH
HaIpaBIIeHHs Pa3BUTHUSI COOCTBEHHOW AYMOLIMOHAIEHON Cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETyJIUPOBAHUS, BKIIOYAIOIIET0 CAMOKOHTPOJb, YMEHHUE MNPUHUMATh OTBETCTBEHHOCTH 32
CBOE TMOBE/IEHNE, CIOCOOHOCTh aIalITUPOBATHCS K SMOIMOHAIBHBIM H3MEHEHUSIM U MIPOSBISTH THOKOCTD,
OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEH MOTHBAIUH, BKIIIOUAIOIIEH CTPEMIIEHUE K JAOCTHXKEHUIO LIEJIU U YCHEXY, ONTHMH3M,
WHHUIMATHBHOCTh, YMEHUE AEHCTBOBATh UCXOMS U3 CBOMX BO3MOXXHOCTEH;

SMIIATHH, BKIIOYAIOMIEH CIIOCOOHOCTh TOHUMATh 3MOIMOHAIBHOE COCTOSHUE PYTUX, YIUTHIBATH
€ro MpHU OCYIIECTBIEHUH OOIIEHMS], CITOCOOHOCTh K COUYBCTBHIO M COTIEPEKUBAHHUIO;

COITMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTh BHICTPAMBATH OTHOIIEHUS C APYTUMH JIFOJIbMHU,
3a00TUTKCS, MPOSBIIATH HHTEPEC U pa3peliaTh KOH(PIUKTHL.

HNPEAMETHBIE PE3YJIBTATDBI

K xonmy o0y4enust B 10 kj1acce nmpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE JOJKHBI OTPaXKaTb
c(OPMUPOBAHHOCTH Y O0YUAIOMINXCA YMEHHIH:



JEMOHCTPUPOBATh Ha MPHUMEPaX POJib U MecTo GU3MKU B (POPMUPOBAHUU COBPEMEHHON HAaydyHOH
KapTHHBl MHpa, B Pa3BUTHHM COBPEMEHHOW TEXHUKH U TEXHOJOTH, B MPAKTUYECKOH AeSTeIbHOCTU
JIIOICH;

YUUTHIBaTh TPAHULBl TNPUMEHEHUS H3YUCHHBIX (DU3MYECKHX MOJAENCH: MaTepuajbHas TOYKa,
WHeplHalbHas cucTeMa OTcuéra, abCOMIOTHO TBEPAOE TENo, MICalbHBIN a3, MOACIN CTPOSHHUS Ta30B,
KHUJKOCTEH U TBEPIBIX TEJl, TOUCUHBIN AIIEKTPUUCCKHI 3apsi/l IPU pelIeHUH PU3MUECKUX 3a]a4;

pacrno3HaBath (pu3MUecKue siBICHUs (IIPOLECChl) U OOBICHATh UX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIIPHO-KMHETHYECKOH TEOPUM CTPOCHUS BEUIECTBA M DIICKTPOJUHAMUKU: PABHOMEPHOE U
PaBHOYCKOpEHHOE TPSMOIHMHEHHOE ABMXKEHHE, CBOOOAHOE TaJeHHE Tell, JBW)KEHHE 10 OKPYKHOCTH,
WHEpIHs, B3auMojelcTBre Tel, Auddy3us, OpOyHOBCKOE IBUKEHHUE, CTPOCHUE KHUIIKOCTEH M TBEPIBIX
TeNl, W3MEHEeHHe oO0BbEMa Tel MpH HarpeBaHuW (OXJIaXJICHHWH), TEIIOBOE PABHOBECHE, HCIapeHUE,
KOHJCHCaluA, MJIABJICHUC, KPUCTAJUIM3allusd, KUIICHUE, BJIAXXHOCTb BO3AyXd, MMOBLIICHUE AABJICHUA T'a3a
MIPH €0 HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXIY MapaMeTpaMH COCTOSHHS ra3a B M30IPOIEccax,
3JIEKTPHU3AIUs Tel, B3aUMOEHCTBUE 3apPsIJIOB;

OMNUCBIBATE MEXAHHUYCECKOC JABUKCHUE, HCIIOIbL3YA (1)I/I3I/I‘IGCKI/IG BCIIMYMHBL: KOOpJAWHATa, MYThb,
MepeMeIIeHrne, CKOpPOCTh, YCKOpPEHHe, Macca Tefla, Cuja, WMIYJIbC Tella, KUHETWYecKas JHeprusd,
MOTCHIAJIbHAsA SHEPrus, MEXaHUYCCKas pa60Ta, MEXaHN4YCCKasA MOIIHOCTB, IIPU ONMCAHHHN ITPaBUIIbLHO
TPAKTOBaTh (1)PI31/I'—I€CKI/II7[ CMBICJT HCIOJIB3YEMBIX BCEIWYUH, HUX 0603HaquI/I$I n CIUHHUIBI, HAXOAUTH
(OpMYyITBI, CBSI3BIBAONINE JJAHHYIO (U3UUECKYIO BETMUNUHY C IPYTUMH BEIMYHHAMU;

OMMCBIBATE U3YYCHHBIC TCIIJIOBBIC CBOMCTBA Te€JI M TEIJIOBBIE SABJICHUS, UCIIOJIB3Yys (1)I/ISI/IT-IGCKI/IG
BCIIMYUHBL: OABJICHUC rasa, TEMIICpaTypa, CPEAHASA KHHCTHUYCCKAasd OJSHEPIUA XaOTUYCCKOI'O0 ABUKCHUSA
MOJIEKYJI, CpEIHEKBAAPATHYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSIS dHEpTHusi, padbora
raza, Ko3(Q(UIMEHT MOJIE3HOTO JCHCTBUS TEIJIOBOTO JBHUTATENS, MIPHU OIMMCAHUU MPABHIBHO TPAKTOBATH
(¢u3n4ecKUii CMBICI MCHONb3YEMbIX BEJIMYMH, MX OOO3HAUYEHWsI M EAUHUIIBI, HAaXOAUTh (GOPMYIIb,
CBSI3BIBAIOLINE JAHHYIO (PM3UUECKYIO BEJIMUUHY C JPYTUMU BEINUMHAM;

OIIMCHIBATh H3y4YEHHBbIE JJIEKTPUYECKUE CBOWCTBA BEIIECTBA U  JJIEKTPUYECKUE SIBJICHUS
(mpoueccel), HCHONb3Yd (hU3MUYECKHME BEIUYMHBL JNEKTPUYECKUH 3apsiyl, D3JEKTPUUYECKOE IIOJIE,
HaNpsDKEHHOCTh MOJIsI, IOTEHIMAaJl, pa3sHOCTh IIOTEHIMAJOB; IPU ONMCAHUM IPABIWIBHO TPAKTOBAaTh
(u3nM4eCKUil CMBICI HCIIOIb3YEMbIX BEJIMYMH, UX OOO3HAUEHMS M €IUHMIBI, yKa3blBaTh (HOPMYIIBL,
CBSI3bIBAOLINE JAHHYIO (PM3MUECKYIO BEIMYUHY C PYTUMH BEIUYNHAMY;

aHAJIU3UPOBATh (PU3NUECKUE IPOLIECCH] U SIBICHUS, NCIONb3Ys (PU3NIECKUE 3aKOHBI U MPUHIUIIBL
3akoH BcemupHoro Tsroterus, |, Il u |1l 3akonsr HeioToHa, 3aKOH COXpaHCHHUS MEXaHHUECKOW SHEPTHH,
3aKOH COXPAaHEHHs HMITYJbCa, INPUHLIMI CYIEPNO3HLMU CHJI, IPUHIMII PAaBHOIPABUS HMHEPLHUAIBHBIX
cHCTeM OTCu€Ta, MOJEKYJSIPHO-KMHETHUYECKYI0 TEOPHIO CTPOCHHS BEIIECTBA, I'a30BBIC 3aKOHBI, CBA3b
CpenHel KMHETHYECKOW YHEPTHH TEIIOBOIO JBHKEHHS MOJIEKYN C aOCOJTIOTHON TeMIIepaTypoid, TepBhIil
3aKOH TEPMOIMHAMUKH, 3aKOH COXPAHEHUS JIEKTPUUECKOro 3apsina, 3akoH KynoHa, mpu 3ToM pas3inydaTh
CIIOBECHYIO (hOPMYITHUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BEIPAKEHHWE W YCIIOBHS (TPaHUIBI, OOJIACTH)
MPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIC TNPHHLMUIBI NEHCTBHS MAIUWH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB;
pa3nuyaThk yCJIOBHA UX 0€30MaCHOrO MCIOIb30BAHUS B IOBCEIHEBHOM KU3HH;

BBIMOJIHATH OKCIIEPUMEHTHl IO HCCIEAOBAHUIO (U3UYECKUX SBIEHMH U IPOLECCOB C
WCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHMH, IpH 3ToM (opMmynupoBaTh mpolnemy/3agady H
TUIIOTE3y Y4eOHOr 0 HKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEATIOKEHHOI0 000pyAOBaHUS, IPOBOJUTD
OIIBIT ¥ (pOPMYIHPOBATH BHIBOBI;

OCYLIECTBJIATh NPSMBbIE M KOCBEHHBIE M3MEpEHHs] (PU3MYECKUX BEIWYMH, NPU 3TOM BHIOHMPATH
ONTHUMAJIBHBIA CHOCOO HW3MEpEeHHMs W UCIOJIb30BAaTh M3BECTHBIC METOABl OLIGHKH MOrPEIHOCTEN
HU3MEpPEHU;

HCCIIEIOBAaTh 3aBUCHMOCTH MEXKIY (HU3MUECKMMU BETMYMHAMHU C HCIHOJIb30BAaHHEM MPSIMBIX
W3MEpEHHH, IPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATh PE3YJIbTAThl OIY4YEHHOH 3aBHCUMOCT U
(U3NUECKNX BETUYMH B BUJE TaOIHL M rparKOB, 1eaTh BEIBOBI 110 PE3YJIbTaTaM MCCIIEJOBAHUS;



cobmoaaTe mpaBuia 0e30macHOrO Tpyda MpW MPOBEICHHUW HCCIEJOBaHWH B paMKax y4eOHOTo
9KCIIEPUMEHTa, Y4EeOHO-UCCIIEIOBATENbCKOM W TMPOEKTHOW JAEATENbHOCTH C  HCIOJIb30BaHUEM
H3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTrO 000pYyJ0BAHUS;

pemarh pacyéTHble 3aJaud C SIBHO 3aJaHHOM (DU3NYECKOW MOJENbl0, MCHOIB3YS (U3UYEcKHe
3aKOHBI M MPHHIUIBI, HA OCHOBE aHajKM3a YCJIOBHS 3aa4d BBIOMPATh (DU3MYECKYIO MOJAEJb, BBIACIITH
(m3nueckre BeIMUUHBI U (OPMYJIbl, HEOOXOAUMBIE JUIsl €€ PellCHUs, TPOBOIUThH PACUETHI U OLICHUBATH
peaTbHOCTh TOTYYEHHOT O 3HaYCHUST (PU3MUECKOI BETHYMHEI;

peliatb KAYCCTBCHHBLIC 3aJaydu: BBICTpAMBAThL JIOTUYCCKHW  HCIIPOTUBOPCUMBYIO ICIIOYKY
paccyKAeHu ¢ oropoil Ha N3ydeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3NYECKHE SBIICHHUS

HCIIOJIB30BAaTh IMPU PCIICHUU y‘-IC6HI)IX 3a1a4 COBPCMCHHBIC I/IH(bOpMa]_[I/IOHHBIC TEXHOJIOT'MN IJIA
MOUCKA, CTPYKTYPUPOBAHMS, WHTEPIPETAUN W TMPEACTABICHUS Y4eOHOW W Hay4YHO-TIOMYJISIPHON
WHOPOPMAIUH, TONYYCHHON W3 pa3iIWYHbIX HCTOYHHKOB, KPUTHYECKH AHAIM3UPOBATH MOTYy4aeMyIO
nH(pOPMAITHUIO;

MPHUBOJINTH MPUMEPHI BKIIQ/Ia POCCHMCKUX M 3apyOEKHBIX YUEHBIX-(DM3UKOB B pa3BUTHE HAYKH,
00BsICHEHN € TIPOIIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHH;

HCIIOJIb30BaTh TCOPECTUYCCKUE 3HAHUA I10 (1)I/ISI/IKC B HOBCC):[HCBHOI‘/II KU3HU I 06ecnequI/I;1
0e30MacHOCTH TMpH OOpallleHHnd ¢ TpUOoOpaMH M TEXHHUYECKUMH YCTPOHCTBaMH, JUISi COXpaHEHHUs
3JIOPOBBS ¥ COOJTIOJICHUS] HOPM 3KOJIOTHYECKOTO TIOBEJCHUS B OKPYKaIOIIeH cpele;

paboTath B TpyIIEe C BBHIMOJIHEHHEM pa3IUYHBIX COIWAIBHBIX POJEH, IJIAHHPOBATH paboTy
TPYNIBI, PallMOHATBHO PACHpPENENsATh OOS3aHHOCTH W ITUIAHWUPOBATh AEITENBFHOCTh B HECTaHIAPTHBIX
CUTyaluAiX, aI€KBAaTHO OLICHUBATH BKJIa[ KaXX/I0I'0 U3 YUaCTHUKOB I'PYIIIbI B PCIICHUEC paCCManHBaeMOﬁ
MPOOITIEMBI.

K xoniy o0ydenust B 11 kiiacce nmpeaMeTHbBIE pe3yIbTaThl HA 0a30BOM YPOBHE JIOIKHBI OTPaXKaTh
c(hOpMHPOBAHHOCTH Y 00YUAFOIIUXCS YMCHHIA:

JIEMOHCTPHPOBATH HA MIPUMEPAX POJIb U MECTO (HU3UKH B (POPMHPOBAHUN COBPEMEHHOH Hay4HOM
KapTUHBl MHpa, B Pa3BUTUH COBPEMEHHOM TEXHMKM W TEXHOJIOTHH, B TNPAKTHYECKOH AEATEIbHOCTH
JFOJIeH, IIEIIOCTHOCTD U €JMHCTBO (PU3NYECKOH KapTHHBI MHpa;

YUUTBIBATh PAHUIBI TIPIMEHEHHS W3yYEHHBIX (DH3MYECKHX MOJENEH: TOYCUHBIH SJIEeKTPHYCCKUH
3aps], JIyd CBEeTa, TOUYEYHBII MCTOYHMK CBETA, SACpHAs MOJEIb aTOMa, HyKJIOHHAs MOJEIb aTOMHOIO
spa MpU petIeHn? GU3UIECKHX 3a/1ad;

pacrio3HaBaTh (U3NYECKHE SBICHUS (TIPOIECChI) W OOBACHATHP WX HA OCHOBE 3aKOHOB
JNIEKTPOAMHAMUKN W KBAaHTOBOW (DM3HMKH: JIIEKTPHYECKAs IPOBOIMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aWMOJACHCTBHE MAarHWTOB, JJIEKTPOMArHUTHAS WHIYKIUS,
JEHCTBHE MAarHUTHOTO TIONS Ha TIPOBOAHUK C TOKOM M JBIDKYIIMICSA 3apsij, SIEKTPOMAarHUTHBIC
KojgeOaHWs W BOJNHBIL, NPAMOIMHEHHOE pACIpPOCTPAHEHHWE CBETa, OTPAXKEHHE, MPETOMIICHNE,
nHTepdepentus, Aupaknus W TOISIPU3AlUsS CBETa, AWCIEPCHs CBeTa, (oTornekrpudeckuil 3¢ dext
(poroaddexr), cBeroBoe naBieHHWE, BO3HHUKHOBEHWE JIMHEHYATOro CIEKTpa aToMa BOIOPO[a,
€CTECTBEHHAs U HCKYCCTBEHHAS PaIHOaKTUBHOCTD;

ONNCHIBaTh HM3YYCHHBIC CBOWCTBAa BelIeCTBA (JJEKTPUYECKHME, MArHUTHBIE, ONTHYECKHUE,
ANIEKTPUIECKYIO IPOBOIMMOCTD PA3IMYHBIX CPEM) H AJIEKTPOMATHUTHBIC SIBIICHUS (TIPOLIECCHI), HCIONIB3YS
(bu3HYecKre BEIWIUHBL: IEKTPHUECKUI 3aps], CHila TOKa, DJIEKTPUUECKOEe HANPSDKEHUE, HIEKTPHYECKOEe
CONIPOTHBIICHNE, Pa3HOCTh MOTEHIMAJIOB, AJIEKTPOIBIIKYIIAs CUa, padoTa TOKa, MHIYKIUS MarHUTHOTO
nous, cuia Amriepa, cuiia JlopeHa, HHIyKTHBHOCTh KaTYIIKH, YHEPTHs 3JEKTPUYECKOr0 ¥ MarHUTHOTO
noseil, Mepuo M YacToTa KOoJeOaHW B KOIeOAaTEeNbHOM KOHTYpeE, 3apsj M CHila TOKa B IIpOIecce
TapMOHUYECKUX DJICKTPOMArHUTHBIX KoeOaHMi, (POKyCHOE PAcCTOSHHE M ONTHYECKask CUJIA JIMH3BI, IPU
ONMCAHUU TPABWIFHO TPAKTOBATh (DM3MYECKHH CMBICI HCIIOIB3YEMBIX BEIMYMH, MX OOO3HAUCHHS M
SIMHUIBI, YKa3bIBaTh (OPMYIBI, CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JAPYTUMH
BEIMYMHAMU;

OIMCHIBATh W3YUCHHBIE KBAHTOBBIC SIBIICHUS W TPOLECCHI, UCIONB3YySd (DU3NYECKUE BETUYHHBL:
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, AJMHA BOJHBI M YAaCTOTA CBETA, DHEPTHs U UMIYNbLC () OTOHA, IEPHUOA



rmoJtypacraa, SHepTus CBsI3U aTOMHBIX SIJIEp, P ONMKUCAHUM MPABUIBHO TPAKTOBATH (DU3HUYCCKHUIA CMBICI
WCIONb3yEeMbIX BEIHYMH, UX O003HAYCHUS U CIUHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIIUE NAHHYHO
(bM3HUECKYIO BETMUUHY C IPYTUMH BETMYMHAMU, BBIYHCIISITh 3HAUCHHE (DU3UUYCCKON BETUYHUHEI;

aHaTU3NPOBATh (PU3NUYECKHE TPOLIECCHl U SBICHUS, UCHONb3Ys (PU3NIECKUE 3aKOHBI U MPHHIUIIBL:
3akoH OMa, 3aKOHBI MOCIEAOBATENBHOTO U MapajiebHOrO COSAMHEHHS MPOBOJHUKOB, 3aKOH JIkoymsai—
Jlenna, 3aKOH BJIEKTPOMArHUTHON MHIYKIHMH, 3aKOH TPSIMOJIMHEHHOTO PAacIpOCTPaHEHUS! CBETa, 3aKOHBI
OTpPaXXEHUsSI CBETa, 3aKOHBI IPEJIOMJICHHS CBETa, ypaBHeHUe OWHINTeHHA s Qorodddekra, 3aKOH
COXpaHEHMS DHEPTHH, 3aKOH COXPAHEHHS MMITYJIbCa, 3aKOH COXPaHEHHs 3JEKTPUUYECKOro 3apsijia, 3aKOH
COXpaHEHHs] MacCOBOT'O YMCIIA, MOCTyNaThl bopa, 3aKOH paJimoaKTUBHOTO pacraja, MpH 3TOM Pa3inyaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BHIPAKEHHE M YCIOBHS (TpaHULBI, 00IacTH)
MIPUMEHHUMOCTH,

ONpEACIATh HaAIpPaBJICHUE BCEKTOPAa HWHAYKIMUHW MAr"fuTHOrO II0JId MNPOBOAHMKA C TOKOM, CHJIbL
Awmmnepa u cuisl Jlopenna;

CTPOUTDH U OMUCHIBATh U300paKEHHUE, CO3]]aBAEMOE INIOCKUM 3epPKAJIOM, TOHKOW JIMH301;

BBITIOJIHATEL  OKCIIEPUMCHTBI IO HUCCICIOBAHUIO (1)I/I3I/I‘IeCKI/IX SIBIGHUN WU ImpoueccoB ¢
WCTIOJIb30BaHMEM MPSIMBIX U KOCBEHHBIX M3MEPEHWH: Mpu 3ToM (opMynupoBaTh Hpodiiemy/3agady H
TUIOTE3y Y4eOHOTr0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOT0 000py10BaHHs, TIPOBOIUTD
OITBIT U (POPMYITHPOBATH BHIBOJIBI,

OCYHIECTBJIATE IMPAMBIC W KOCBCHHBLIC HW3MEPCHUA (1)I/I3I/I‘ICCKI/IX BCIIMYUH, IIPU O3TOM BBI6I/IpaTI)
OIITUMANbHBINA CII0CO0 HU3MEPECHUA U HCIHOJB30BaTh M3BECTHBIC METOAbBI OIICHKH HOFpeIlIHOCTeﬁ
HU3MEpPEHU;

HCcciIea0BaTh 3aBUCHUMOCTHU (bI/I3I/IT-IeCKI/IX BCIIMYMH C UCIIOJIB30BaAHUEM IIPAMBIX HSMCPCHHﬁI npu
3TOM KOHCTPYHPOBATh YCTAHOBKY, (DHKCHUPOBATH PE3y/IbTaThl MOJyYEHHOH 3aBUCHMOCTH (DU3MUYSCKHX
BEJIMYHH B BHJIE TAONHII U TPpa(UKOB, JAENaTh BBIBOIBI 110 pe3yIbTaTaM UCCISIOBAHNUS;

co0moaTe mpaBuia 0e30macHOro TPyAa TPU NPOBEICHUW HCCIENOBaHWN B paMKax y4eOHOTo
JKCIIEpUMEHTa, YYeOHO-HCCIENOoBaTeIbCKOM W TPOEKTHOM NEATENbHOCTH C  HCIOIB30BaHUEM
M3MEPUTEIHHBIX YCTPOUCTB | JJAOOPATOPHOTO 000PYTOBAHHS;

pemath pacu€THbIC 3aJa4ydl C SIBHO 3aJaHHOH (DU3WYECKOH MOCIbIO, MCIOIB3ys (u3uueckue
3aKOHBI W MPHHIUITB], HA OCHOBE aHajK3a YCJIOBHS 3a/Ia4d BHIOMPATh (DU3MUYECKYIO MOJIEIb, BBIICIITH
(m3uueckue BeMHIUHBL U (OPMYIIBl, HEOOXOMUMBIE IS €€ PEeIIeHus], IIPOBOAUTE PACcU€Thl M OIIEHUBAThH
pearbHOCTh IOTYYEHHOT O 3HAYeHU S (PU3HIECKON BETHIHHBL,

pemate KadecTBEHHBIE 3a/ladyd: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPEUHBYIO IENOYKY
paccyXIeHHui ¢ Omopoil Ha N3y4eHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (hM3NUYEeCKHe SIBICHHUS,

WCIIONB30BaTh MPH PelIeHnH y4eOHBIX 3a7ad COBpEeMEHHbIe MH(OPMAaIMOHHBIE TEXHOIOTHH IS
MONCKA, CTPYKTYPHPOBAHUS, WHTEPIIPETAIMH W MPEACTABICHUS Y4eOHOW W HAyIHO-TIOMYIISIPHOU
nH(OpMAIUK, TONYYEHHOW W3 Pa3IHYHBIX HCTOYHHUKOB, KPUTHYECKH AaHAIM3UPOBATH MOIydaeMYIO
nH(}OpMAIHIO;

OOBSICHATh TPHUHIIUIBI JCHCTBUS MAaIlWH, MPUOOPOB M TEXHUYECKHUX YCTPOHCTB, pa3inyaTh
YCIIOBHS MX 0€30MaCHOT0 UCTIONB30BaHUS B TIOBCEIHEBHOMN JKU3HM;

MIPUBOIUTH MPUMEPHI BKIIAJa POCCUUCKUX U 3apyOSKHBIX yUEHBIX-(H3UKOB B pa3BUTHE HAYKH, B
00BSICHEHH € TIPOIIECCOB OKPYKAIOIIETO MUAPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

WCIIONB30BaTh TEOPETHYECKHE 3HaHWSA 1O (pU3MKe B TMOBCENHEBHOW J>KM3HHU IS OOECTICUSHHS
0e30MacHOCTH TpHU OOpamlieHuu ¢ TpudopaMu W TEXHHYECKUMH YCTPOWCTBAMH, MJIS COXPaHEHUS
3II0POBBS M COOFOIEHUST HOPM SKOJIOTHUYECKOTO TIOBEICHUS B OKPYXKAIOIIEeH Cpe/Ie;

paboTath B TpPYIIe C BBINOJHEHHUEM pa3IUYHBIX COIHUAIBHBIX POJEH, IUIAHUPOBaTh pPabOTy
TPYIIBI, PalMOHAIBHO pPACHpPEAeNsaTh OOSI3aHHOCTH W IUIAHUPOBATH JIESITEIHHOCTh B HECTAHAAPTHBIX
CUTYaIUsIX, aJIeKBaTHO OIIEHWBATh BKIIA]] KQXKIOTO U3 YYACTHUKOB T'PYIINBI B pElIEHUE paccMaTpUBaeMOi
poOIIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Paznen 1. DJIEKTPOJAUHAMUKA
11 MarunuTtHOoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoteka [JOK
' WHTYKIAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazjnen 2. KOJIEBAHUSA U BOJIHBI
MexaHW4ecKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.1 9 1
KojeOaHus https://m.edsoo.ru/7f41c97c
MexaHn4ecKue U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [JOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

OCHOBBI CIEIMATIBHOW TEOpUU bubnuoreka [JOK
3.1 4 1
OTHOCHUTEIHHOCTHU https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 4
Paszgen 4. KBAHTOBASI ®U3UKA
4.1 OeMEeHTHI KBAHTOBOM ONTHUKU 6 bubmnorexa [IOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 C 4
TPOCHHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 A 5
TOMHOC PO https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(ﬁ)g r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
[
Jrj;n Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂlrlﬂ :gga22§:Tenbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B KX

1 B3auMo/ieiicTBe. MaruuTHoe 1oJie. 1 bubmmoreka [{OK
Bexrop marHuTHON MHAYKIMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHUTHON WMHIYKITUU
MarauTHO€ 10Jie MPOBOJIHUKA C

9 TokoM. OmbIT Dpcrena. 1 bubmuorexa [JOK
B3anmopaericTBie mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MarHUTHOTO TMOJISl KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISI HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnnoreka [JOK
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha PaMKy
TOKOM»

JleiicTBre MarHUTHOTO TOJISL HA

5 JBUKYIIYIOCS 3apsSKEHHYIO YacTHILY. 1 bubnuoreka [IOK
Cuna Jlopenna. PaboTa cubl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DOnekTpoMarHuTHas UHAYKIUs. [loTtok 1



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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BEKTOpa MarHuTHoU uuaykuuu. J/C
MHIYKIHU. 3aKOH JIEKTPOMAarHUTHOM
naaykuun Papanest

Jlaboparopuas padoTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTB. SIBIEHUE
camouHaykiuu. 3J1C caMOUHTyKITUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMarHuTHOE T0JIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckune ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLl,
MHIYKIIMOHHAS I1eYb

10

O6o06maromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponpHas padoTa o teme
«MarauTHo€ I0JI€E.
DneKTpOMarHuTHasK UHIYKITUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBOOOTHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHnyeckue
KoJneOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHH.
[IpeBpaienue suepruu

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

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
Nepro/ia Majiblx KojeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTHU ¥ MacChl Tpy3a»



https://m.edsoo.ru/ff0ca150
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14

Kone6arensubd KOHTYp. CBOOOJHBIE
AJIEKTPOMArHUTHBIE KOJICOAHUS B
U/IeNIbHOM K0JIe0aTeIbHOM KOHTYpE.
AHaorus Mexx1y MEXaHn4eCKUMHU U
AJIEKTPOMArHUTHBIMU KOJIEOaHUAMU

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUSA SHECPIrur B UACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie BHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbid ToK. CUHYCOUIATbHBIA
MepEeMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMILUTUTYAHOE U
JEUCTBYIOLIEE 3HAUEHHUE CUIIBI TOKA U
HaMpsHKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
AIEKTPUYECKON SHEPTUU

19

YCTpOHCTBO U MPAKTHYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepe1ad

bubnuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynpTypa ncnosib30BaHus
JIEKTPOIHEPTHH B NOBCEAHEBHOU



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
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KHU3HHU

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmmoreka [{OK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunsie U TPOI0THHBIEC BOJTHBI
29 3ByK. CkopocCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BoicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
23 CBOWCTBA U ckopocTh. [1Ikana bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
ANEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTHOCBS3U U
24 TeneBueHus. Pa3Butue cpencTs
cBs3U. Pagnosiokamus
o5 KontponsHas padota «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEHHE
26 CBETa B OJJHOPOIHOM Cpejie. bubmuoreka [JOK
Toueunslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeta. 3aKOHbI
27 oTpaxxeHus ceta. [loctpoeHue bubmorexa HOK
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
28 BHYTpeHHee oTpakeHue. [IpenensHbin bubnunoreka [JOK
YTOJI IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuorexa [IOK

NoKa3aTeJId MPEJIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ff0cd67a
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JIunzel. [locTpoenue nzodpaxeHuii B

30 nmuH3e. DopMyra TOHKOM JTUH3HI. Bubmmorexa LIOK
https://m.edsoo.ru/ff0cddle
YBenuueHue JUH3bI
Jlaboparopuas padoTa
31 «HccnenoBanue CBOMCTB
M300paXeHUH B JIMH3AX)
Hucnepcus ceera. CIIOXKHBIN COCTaB
32 6enoro csera. L{Bet. JlJabopaTtopHas
pabora «Habmronenue aucrepcuu
CBETa»
33 Wnrtepdepennus creta. dudpaxmus bubnuoreka [IOK
ceeta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
34 [TorrepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtruueckue mpuOOPhI U YCTPOUCTBA U
yCIIOBUSA UX 0€30IaCHOTO MPUMEHEHUS
I'panu1pl MPUMEHUMOCTH
36 KJIACCUYECKOW MexaHUKH. [locTynarsl bubnmuorexa [JOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3amMe/yieHre BpEMEHH U COKpaIlleHUue bubmmorexa [IOK
https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus U UMIYJIbC PEISITUBUCTCKON
38 yacTullbl. CBS3b MAaCChI C SHEPTUEH U bubmmorexa [JOK
https://m.edsoo.ru/ff0cfc68
UMITYICOM. DHEPrusl MOKOs
39 KonTtponeHas padora «OnTHKa. bubnuorexa [IOK

OcCHOBEBI CIICLIHaIbHOM TCOpHUU

https://m.edsoo.ru/ffOcf6f0
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OTHOCHUTCIIBHOCTH»

®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
1 UMITYJIbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOIMoTEKA
41 otodddexra. O A T.
porospexr R https.//m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl poTodddexTa. YpaBHeHne
. (13 b P bubmmoreka [IOK
42 DunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
Hasnenne ceera. OnbiTol I1. H.
43 JlebeneBa. XuUMHUUECKOE IEUCTBUE bubmorexa HOK
JleBa. a1 https://m.edsoo.ru/ff0d04a6
cBETa
TexHnueckue ycTpoucTBa u
MPAaKTUYECKOE MMPUMCHEHHE:
44
dboToreMeHT, (OTOIATIHK,
COJIHeUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «IeMEHTBI bubmuoreka [JOK
KBAaHTOBOM OIITHKI) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITE
46 Pezepdopna o paccesHuio o-4actu bubmorexa HOK
PYOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
bubmuoreka [JOK
a7 IToctynatel Bopa
Y P https://m.edsoo.ru/ffOdOafa
H3nyyenne u norjoiieHue GoTOHOB
48 i I/I}II'Iqe exoJie aTOM;u co H(()ll)"O OBHSI bubmorera [JOK
p pexOA . a P https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Apyroi. Buasl criekTpoB
49 BosHOBBIE cBOMCTBA YacTull. BoJsiHbI bubnmuoreka [JOK

ne bpownnsa. KopnyckynspHo-

https://m.edsoo.ru/ff0d0ca8
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BOJIHOBOM nyasin3M. CIIOHTaHHOE U
BBIHYXKJICHHOE U3JIy4CHHE

50

OTKpbITHE PaIMOAKTUBHOCTH. OTIBITHI
Pesepdopaa no onpeneneHuio coctaBa
PaIMOAKTUBHOTO M3ITYy4CHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CporictBa anbda-, 6era-, raMmma-
n3inydeHus. BousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpTraHU3MBI

52

OTKphITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIM U MO3UTPOHHBIW OeTa-
pacnan. ['aMmma-uziydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs31 HyKJIOHOB B sijIpe.

S nepubie peakuuu. AnepHbId
peaktop. [IpoGnembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTullbl. OTKpBITHE
Mo3UTpoHa. MeToabl HAOMIOACHUS U
PErucTpaLyu 3JIEMEHTAPHBIX YaCTHLI.
Kpyrasbiii ctonn «®yHaameHTanbHbIe
B3auMoOJeucTBUA. EqnHCTBO
(bu3nuecKOU KapTUHBI MUpa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Be3nH0ro Heba. Co3Besaus,
SIPKUE 3BE3/1bl, IUIAHETHL, UX BUAUMOE
nBrokenne. CoaHeyHas cCUCTEMaA

56

Connue. ConHeuHast akTUBHOCTb.
Ncrounnk sneprun CoJiHIA U 3BE3]T



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

57

3BE3/1bI, ©X OCHOBHbIC
XapaKTEPUCTUKHU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoeHnue 38€31. CoBpeMeHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU 1
sBosonnu CoJTHIIA U 3BE3]T

58

Mneunsin [Iyre — Hama I'anakTuka.
[Tonoxenue n apmxenue CoyiHLA B
lNamaktuke. ['anaktuku. YepHsie
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus boispmoro B3peIBa.
PennkroBoe nzmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padota «1eMEeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o06matomuii ypok. Posb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax nesTeIbHOCTH
yejioBeKa

63

O6o06maromuii ypok. Ponbs 1 Mmecto
(DM3HKH ¥ aCTPOHOMHMH B
COBPEMECHHOU HAyYHON KapTUHE MUPa

64

O6o6maromuit ypok. Posb
¢u3nyeckoit Teopun B GopMHUPOBAHUH
npeacTaBiIeHu o puzndeckoi
KapTUHE MHUpa




Oo6o06maromuit ypok. Mecto
¢u3nvecKoil KapTUHBI MHpa B 0011EM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
66 PesepBHBbIl ypok. MaruutHoe noie. 1
DNeKTpOMarHuTHasE UHIYKITUS
Peseprubiit ypok. Ontuka. OCHOBBI
67 CHEIHAILHOM Teoprun 1
OTHOCUTEIILHOCTH
Pesepnsrif ypok. KBantoBast ¢pusuka.
bu6moreka [IOK
68 DeMeHTBl aCTPOHOMHHU U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3UKI
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE
OBECHHEYEHUME OBPA3OBATEJIBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



