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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMma no ¢usuke 6a30BOro ypoBHs Ha YPOBHE CpeHEro o01ero oopa3oBaHus pa3paboTraHa Ha
OCHOBE TIOJIOKEHUH W TpeOOBaHUU K pe3yibTaraM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHOW MPOTPaMMBI,
npeacraBieHHbix B ®I'OC COO, a Taxke ¢ yu€toMm denepalbHOW pabouyell MporpaMMbl BOCIUTAHHS
KOHIIEMIIUH TpernogaBanus yaeoHoro npeamera «Dusnka» B 00pa3oBaTeNbHBIX OpraHu3anusix Poccuiickoii
Ddenepannu, peaau3yronuX OCHOBHbIE 00pa30BaTEeIbHbBIE POTPAMMBI.

Copep:xanue mporpammsl 1o (GuU3NKe HampaBlieHO Ha (POPMUPOBAHKHE €CTECTBEHHO-HAYYHON KapTHUHBI
mupa obyyaromuxcs 10—11 kimaccoB npu o0ydeHun ux ¢usnke Ha 0A30BOM ypOBHE Ha OCHOBE CHCTEMHO-
nesTeIbHOCTHOrO moaxona. Ilporpamma mo ¢usuke coorBercTByer TpedboBanusm DPI'OC COO «
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM W METANpeIMETHBIM pe3ylbTaTaM OOydYeHHs, a TaKxke
YYUTBHIBAET HEOOXOIMMOCTh pealM3ali MEXIPEAMETHBIX CBSi3ed (U3UKH C eCTECTBEHHO-HAayUYHBIMH
Y4eOHBIMH TIpeaMeTaMu. B Hel onpenensrorcs OCHOBHBIC IETH HM3Y4YeHHUs (U3UKHA Ha YPOBHE CPEIHETO
o0rmiero o0pa3oBaHus, IUIAHUPYEMBbIE PE3YIIbTAThl OCBOCHHS Kypca PU3UKH: TUYHOCTHBIE, METAIIPEIMETHBIE,
npeaMeTHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

IUTAaHUPYEMbIE PE3yNbTaThl OCBOEHUS Kypca (pu3umku Ha 0a30BOM ypOBHE, B TOM YHUCIE IpeIMETHBIC
pe3ybTaThI 10 ToJaM OOyUCHHS;
cofiep;kanue yuyeOHoro npeamera «Ou3ukay 1mo rogam 00ydeHus..

®du3uka Kak Hayka 0 Haubolee 00IKX 3aKOHAX MPUPObI, BBICTYIAas B KaueCTBE y4eOHOro ImpeaIMeTa B
IIKOJIe, BHOCHUT CYIIECTBEHHBII BKJIaJ B CUCTEMY 3HaHUI 00 okpyxatomeM Mupe. [lIkonbHbIi kKype dusuku
— CHUCTEMOOOPa3YIOIIUN Il €CTECTBEHHO-HAYYHBIX yUE€OHBIX MPEIMETOB, OCKOJIBKY (PU3MUECKHE 3aKOHBI
JeXaT B OCHOBE MPOILIECCOB M SIBJICHHM, M3y4aeMbIX XUMHUEH, Ouonoruei, ¢uznyeckoil reorpadueil u
acTpoHoMuel. Mcnonp3oBaHuMe M aKTHUBHOE NMPUMEHEHHE (U3MUECKUX 3HAHUHM OIpeiesseT XapakTep U
pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTHHA B chepe IHEPreTHKH, TPAHCIOPTA, OCBOECHUS KOCMOCA, MOTYYCHHUS
HOBBIX MaTE€pUAJIOB C 3aJaHHBIMU CBOWCTBaMHU M Apyrux. M3ydenue (u3MKyu BHOCUT OCHOBHOH BKJaJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUPa 00YJaromuXcs, B JOPMUPOBAHHUE YMEHUN TPUMEHSATH
HaytlHI)II\/’I MCTO/J MO3HAHUS IPH BBINMTOJIHCHUH UMHA y‘-Ie6HI>IX I/ICCJICI[OBaHI/IfI.

B ocHoBy kypca ¢u3MKu A1 YpOBHS CPEAHEro OOIIero 0O0pa30BaHUs MOJOKEH psAJl UIeH, KOTOpble
MO’KHO PaccMaTpUBaTh KaK MPUHLUIIBI €r0 TOCTPOSHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH Kypc SBISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COJIEPKUT
MaTepuai U3 BceX pa3zesioB GU3MKH, BKIIIOUAET KaK BOIPOCH KJIACCUYECKON, TAK U COBPEMEHHON (PU3UKH.

Hoesa cenepanuszayuu. B cooTBeTCTBUM C HeW Marepuan Kypca (QU3UKH OOBEAMHEH BOKPYT
¢busnueckux Teopuil. Benymum B kypce siBnsiercss GopMUpPOBaHHUE MPEICTABIEHUN O CTPYKTYPHBIX YPOBHSIX
MaTEpUH, BEIIECTBE U TOJIE.

Hoes eymanumapusayuu. E€ peanusanus npennojaraeT UCIoib30BaHHEe TYMaHUTApPHOTO MOTEHIIHANA
¢bu3nyecKoil HayKHM, OCMBICICHHE CBSI3M pa3BUTHUA (U3UMKKM C pa3BUTHEM oOOIIecTBa, a Takke ¢
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMU MpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc (u3uKu mpemnonaraeT 3HaKOMCTBO C IMUPOKUM KPYroMm
TEXHUYECKUX U TEXHOJOTUUECKUX MPHIIOKEHUN N3YUCHHBIX TEOPUN U 3aKOHOB.



Hoes sxonocuzayuu peaausyeTcst MOCPEACTBOM BBEIEHHUS DJIEMEHTOB COJEp)KAaHUSA, MOCBAMIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C PAa3BUTHUEM TEXHMKHM U TEXHOJOTMH, a
TaKXke 00CyKACHUs IPOOIeM PalMOHATIBHOTO IPUPOIOTIONB30BAHUS U HKOJIOTHUECKOM OE30MacCHOCTH.

CrepXHEBBIMH 3JIEMEHTaMU Kypca (U3WKH HAa YPOBHE CpEIHEro oO0mero oopa3oBaHUS SBIISIOTCS
¢dusnueckue Teopun (HopMHUPOBAHKE MTPECTABICHUH O CTPYKTYpe MOCTPOCHUS (PU3UIECKON TEOPHUH, POIIU
(GyHIaMEHTAIBHBIX 3aKOHOB W TPHHLMIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MPUPOJE, TPaHULAX
IPUMEHUMOCTH TEOPHHl, ISl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUH U POILIECCOB).

CucTreMHO-IESTEIbHOCTHBIA MOAX0A B Kypce (U3HKU pealn3yeTcss MpexJe BCEero 3a Cuér
OpraHM3aliy SKCIEePUMEHTaIbHON AedaTenbHoCcTH oOydarommxcs. s 6azoBoro ypoBHS Kypca (GU3UKU —
3TO HCIIOJIb30BAaHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPHUMEHTOB M JIAOOpaTOPHBIX padorT,
KOTOpbIe B Mporpamme mno ¢usnke oObeAMHEHbI B OOLIMI CIUCOK YYEHHMUECKHUX MPAKTUYECKUX PadoT.
Beinenenne B yka3aHHOM IepeyHe J1abOpaTOpPHBIX paboT, MPOBOAMMBIX JUIsI KOHTPOJII W OLIGHKH,
OCYILIECTBIISICTCSl yYaCTHUKaMU 00pa30BaTENbHOIO IMPOIlecca MCXO U3 OCOOCHHOCTEH IUIaHUPOBAHUSA U
ocHamieHusi kabuHera ¢usuku. I[Ipm 3TOM oOecmeuuBaeTcs OBJIaJCHHE OOYYAIOIUMUCS YMEHHUSIMH
MIPOBOANTH KOCBEHHbBIE H3MEPEHMsI, UCCIEIOBAHUS 3aBHCUMOCTEH (PU3NYECKHX BEIUYHMH U TOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEATI0KEHHBIX THIIOTES.

Bonbmioe BHUMaHME yIenseTCs PEUICHWIO PAcu€THBIX M KAadyeCTBEHHBIX 3amad. llpum atom mms
pPacyETHBIX 3a/1a4 MPHOPUTETOM SIBIISTIOTCS 3a/1a4 C SIBHO 33aHHON (PU3NYECKOW MOJENbI0, MTO3BOJISIONINE
NPUMEHSATh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfenia Kypca, TaKk U HHTETpUpys
3HAHMA U3 PA3HBIX pa3zeioB. [[s KayecTBEHHBIX 3a/1a4 MPUOPHUTETOM SIBIISIOTCS 33aJaHUs Ha OOBSICHEHHE
NpoTeKaHus (GU3NIECKUX SBICHUN M MPOIECCOB B OKPYKAIOUICH KU3HH, TpeOyromue BrIOOpa PU3NIECKOi
MOJIETIH JUISl CUTYAIlMU TIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusiMu PI'OC COO k MarepHalbHO-TEXHUYECKOMY OOECIEUYECHUIO
yueOHoro mporiecca 0a30BbIii YpOBEHb Kypca (DU3MKU HA YPOBHE CpeaHEro odiero oOpazoBaHUs JOJKEH
M3y4yaThCs B YCIIOBUSIX MPEAMETHOrO KaOMHETa (PU3MKU WJIM B YCIOBHSIX HWHTETPHUPOBAHHOTO KaOMHETa
MPEeIMETOB €CTECTBEHHO-HAYYHOT0 UKIA. B kabuHeTe GU3NKN JOHKHO OBITH HEOOXOAUMOE JTa00paTOPHOE
o0opyI0BaHUE JIJISl BHITIOJTHEHUS YKAa3aHHBIX B IIpOrpaMMe Mo (hU3uKe yUeHUYECKHUX MPAKTHUYECKUX padoT U
JI€MOHCTPAIIMOHHOE 000PYAOBaHHUE.

JleMOHCTpallMOHHOE 000py0BaHHE (OPMHUPYETCS] B COOTBETCTBUU C HPUHIMIIOM MHUHUMAaJIbHOU
JIOCTaTOYHOCTH U OO0ECleyuBaeT IOCTAHOBKY IIEPEUMCIICHHBIX B IporpamMme Mo (U3MKe KIOUYEBbIX
JE€MOHCTpaLMN [T UCCIIEOBAHUS N3YUaeMbIX SIBIICHUH M MPOLIECCOB, SMIMPUYECKUX U (YHAaMEHTAIbHBIX
3aKOHOB, X TEXHUYECKUX PUMECHEHUI.

JlaGoparopHoe 000pyAOBaHME MJisi YYEHMUECKHMX TMpAKTUYECKuX pabdoT ¢dopMupyercss B BHIE
TEMaTU4YeCKHX KOMIUIEKTOB M oOecleyrBaeTcss B pacyére OJHOr0 KOMIUIEKTa Ha ABYX OOy4YaroLIUXCs.
TemaTnueckre KOMIUIEKTBI JJaOOpPaTOPHOrO OOOpYIOBaHUS JIOJKHBI OBITH MOCTPOEHBI Ha KOMILIEKCHOM
HCIOJIb30BAHNU aHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TAaKXkKE KOMIBIOTEPHBIX U3MEPUTENbHBIX CUCTEM B
BUJIE IUPPOBBIX 1a00paTOPUH.

OCHOBHBIMU 1IEJIIMU U3Y4YE€HUS (PU3UKHU B 0011eEM 00pa30BaHUU SBJISIOTCS:

(dbopmMHpoBaHHE MHTEpPEca W CTPEMIICHUS OOYyYaroImuXcs K HayYHOMY M3Y4YEHHIO MPHPOJIBI, Pa3BUTHE HX
MHTEJJIEKTYaJIbHBIX ¥ TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEJICTaBICHUI 0 HAYYHOM METOJIe IO3HAaHUs U (POPMHUPOBAHUE UCCIIEI0BATEIBCKOIO OTHOIIEHUS
K OKpY>KarOIUM SIBJICHUSIM;

¢dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ylbTaTa H3y4YeHHMs OCHOB CTPOEHHsS MaTepuu H
(GbyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKHU;

dopmMHupoBaHHE YMEHUN OOBSCHATH SBJIEHUS C HUCHOJb30BaHMEM (U3NYECKHX 3HAHUH W HAy4YHBIX
JIOKa3aTelIbCTB;



(dbopmMHUpoBaHKE MPEACTABICHUNA O POJIM (DU3HUKM Ui PA3BUTHS JAPYIMX €CTECTBEHHBIX HAyK, TEXHHKH H
TEXHOJIOTHH.

JlocTiKeHUe ITHX Lieliel 00eceYnBaeTCsl PEIICHUEM CIISAYIOIINX 3a/1a4 B IIpoLiecce U3Y4eHHUs Kypca
(¢u3MKK Ha YpOBHE CpeAHEro 00IIero 00pa3oBaHus:

npuoOpeTeHne CUCTEMbI 3HAHUN 00 OOLIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSX, BKIIIOYAs
MEXaHUKY, MOJICKYJISIPHYIO (PU3HKY, SJEKTPOIMHAMUKY, KBAHTOBYIO (DU3HKY U 3JIEMEHTHI acTPO(U3UKH;
dbopMupoBaHHE yYMEHHMH HPUMEHATh TEOPETHYECKHME 3HAHMSA Uil OOBSICHEHHS (DU3NYECKUX SBICHUH B
MPUPOJIE U JJIS IPUHSTUS PAKTUIECKUX PEIICHHUH B TOBCEAHEBHOM KU3HH;

OCBOGHHE CIOCOOOB pEIICHHS pa3MYHBIX 337ad C SBHO 3aJaHHOW (U3MUECKON MOJeNblo, 3ajad,
HOJIpa3yMeBAOIINX CAMOCTOATEIBHOE CO3/1aHue (PU3MUECKOI MOJEIH, aleKBaTHOM yCIOBUSIM 331a4H;
NOHUMaHUE (PU3NYECKUX OCHOB W TPHHIUIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB M TEXHOJOTHYECKUX
IPOLIECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO CpEeay;

OBJIaJICHHE METOAAaMH CaMOCTOSITEIBHOTO IUIAHUPOBAHUS M NPOBEIACHUS (DU3NYECKUX OSKCICPUMEHTOB,
aHaJIM3a U MHTEepIpeTanuy HHPOPMAIIUH, OTIPEICICHUS JOCTOBEPHOCTH OIYYEHHOTO PE3yibTaTa,

CO3/IaHUE YCIIOBUH JUISl pa3BUTHS YMEHHUH MPOEKTHO-HCCIIEI0BATEILCKOW, TBOPYECKON ACATEIHLHOCTH.

Ha u3yuenue ¢usuku (6a30BbIii ypPOBEHb) HA YPOBHE CpeIHEro olmiero oopazoBanus orBogutcs 11
Ki1acce — 68 yacoB (2 yaca B HEZIETIO).

COAEP) KXAHUE OBYUEHUS
11 KJJACC
Pa3znen 4. DiekTpoanHamMuka

Tema 3. Maznummnoe none. I1eKmMpoMazZHUMHAA UHOYKUUA

[TocrosHHbie MarHuThl. B3anMoneicTBHE TMOCTOSHHBIX MAarHuToOB. MarnutHoe mone. Bekrop
MarHuTHOM HHAYKUMH. [IpuHUMN Cyneprno3uiMy MarHUTHBIX MoJjed. JIMHMKM MarHuTHOM MHIYKLHH.
Kaptuna nuHuit MarHuTHOW MHAYKIIMH TIOJISI TOCTOSIHHBIX MarHUTOB.

MarauTHOE MoJie MPOBOAHMKA ¢ TOKOM. KapTWHa AWHMI MHAYKIMH MarHUTHOTO MOJS JJIMHHOTO
NpsIMOTO TIPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHUKA, KaTyIIKM C TOKOM. OmbIT IpcTena.
B3anMopeicTBre MpoBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHe. [[BHkeHHE 3apsDKEHHOM YacTUIBI B OJHOPOJHOM
MarHuTHOM noJie. Pabota cumsl JlopeHiia.

SIBneHue 31eKTPOMarHUTHOM MHIAYKIMH. [IOTOK BEKTOpa MarHUTHOW MHAYKIHMH. DJIEKTPOJBIKYIIAs
CWJIa UHAYKIIMU. 3aKOH JIEKTPOMAarHuTHOW MHAYKIMK Papazes.

BI/IXpCBOC QJICKTPHUICCKOC TI0JIC. QHCKTPOI[BI/I)KYH_IEUI CHJIa MHAYKIIMU B IIPOBOIHHUKE, NBUKXYIICMCA
MMOCTYHAaTCJIbHO B OJHOPOAHOM MArHUTHOM IIOJIC.

IIpaBuio JleHua.
NHayKTUBHOCTS. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABHIKYILASL CUJIA CAMOMHIYKIIMH.
OHeprus MarHUTHOTO TOJIS1 KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.



Texuuueckue yCTpOﬁCTBa U TPAKTUUCCKOC IMPUMCHCHHUC: MOCTOAHHBIC MArHUTBI, 3JICKTPOMAIHHUTEI,
SJICKTPOABUTATCIIb, YCKOPHUTEIN 3JIEMCHTAPHBIX YaCTUL, MHAYKIMOHHAA IICYb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKIJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MArHUTHBIM MOJIEM.

JIuHUY MHIYKIIUY MAarHUTHOTO TOJIS.

B3anMozeincTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JetrictBue cuibl JIopeHiia Ha HOHBI SJIEKTPOJIUTA.

SIBneHue NEeKTPOMArHUTHON UHAYKIIUH.

IIpaBuio JleHna.

3aBHUCHUMOCTD AJIEKTPOJIBIKYIICH CHIIBI MHAYKITUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MOTOKA.
SIBiIeHNE CAMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuyeHrne MarHuTHOTO NOJI KATYIIKH C TOKOM.

WccnepoBanue necTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sBIeHUs 31€KTPOMArHUTHON MHIYKIUU.

Pasznea 5. Kose0anus 1 BOJTHEI
Tema 1. Mexanuueckue u 31eKmpoMazZHUMHblE KOJIEOAHUS

KonebartenpHast cuctema. CBOOOIHBIE MeXaHMUYeCKHe KoyieOaHusa. [‘apMOHWYECKHe KoJeOaHusI.
[lepuon, ywacrorta, ammutyna u ¢asza xonebanuit. [IpyXKuHHBIN MasTHUK. MaTeMaTHYeCKU MasTHUK.
VYpaBHeHHe rapMOHUYECKHX KoeOanuil. [IpeBpaiiienue sHeprun Npu rapMOHNYECKUX KOJIeOaHUSX.

Konebarenbubiii kKoHTYp. CBOOOHBIE AJIEKTPOMArHUTHBIE KOeOaHUs B MACAIBHOM KojeOaTeIbHOM
KOHTYype. AHAJOTUsl MEXAY MEXaHMYECKHMHU U 3JIEKTPOMAarHUTHbIMU KojeOaHusMu. Popmyna Tomcona.
3aKOH COXpaHEeHHUs PHEPTUH B UJICATIbHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaromux KoseOaHUsAX. BbIHYXJIeHHbIE MeXxaHWdyeckue Konebanusi. Pe3oHaHc.
By IeHHbBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

[lepemennbii  TOk. CHHyCOMIAnbHBIA IEPEMEHHBIM TOK. MOIIHOCTP NEPEMEHHOIO  TOKa.
AMIUTNTYTHOE U ACHCTBYIOLIEE 3HAYEHNE CUJIbI TOKA U HAIIPSKEHUS.



Tpancdopmarop. [IpousBoacTso, nepenava u MOTpedICHUE FITEKTPUUECKON SHEPTHH. DKOJIOTHUECKUE

PUCKU TIPU MPOU3BOJCTBE 3JEKTposHepruu. KynpTypa HCIONb30BaHUS 3JIEKTPOIHEPTUU B MOBCETHEBHOM
KU3ZHHU.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHME: OJJIEKTPUYECKUN 3BOHOK, I'€HEPATOp
IIEPEMEHHOT0 TOK4, JIMHUU JIEKTponepeay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KoyieOaTeIbHON cUCTeMbI (IPY>KHHHBIN WM MATEMATUYECKUN MasTHHK).
HaGmotenue 3aTyxaroniux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Habmonnenue pe3onanca.

CBO60,I[HI>I€ QJICKTPOMArauTHLIC KOJIEOAHHSL.

OcruiorpaMMbl (3aBUCMMOCTH CHJIBI TOKA M HANPSIKCHHS OT BPEMEHH) IS DJIEKTPOMArHUTHBIX
KOJICOaHUIA.

Pesonanc nmpu MOCIIEOBATEILHOM COCIMHCHHHM PE3UCTOPA, KATYIIKA WHAYKTUBHOCTH |
KOHJICHCATOPA.

Mogenb TUHUY 3JEKTPOIIEpeIauH.
Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEPUOJIa MaJIbIX KOJICOAHUH Tpy3a Ha HUTH OT JUIMHBI HUTU M MAacChl
rpysa.

HccnenoBanue INEPEMEHHOIO TOKa B LENU M3 IIOCICNOBAaTEIBHO COCOUHEHHBIX KOHJIEHCATOPA,
KaTYLIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u IIEKMPOMACHUNHbBLE 60]IHbl

Mexanuyeckue BOJHBI, YCJIOBHS pacnpocTpanenus. [lepuoa. CKOpocTh pacnpocTpaHEHUs W JIJIMHA
BosHEL. [lonepeunsie u mpoaonbHbIe BOMHBL. HTepdepentus u nudpakius MeXxaHn4ecKuX BOJH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNeKTPOMarHUTHHIE BOJIHBI. YCJIOBUS U3JyYEHUS 3JIEKTPOMAarHUTHBIX BOJH. B3ammHas opueHTtanus
BekTOpoB E, B, V B anekrpomaruutHOi BojHe. CBOHCTBA 3JIEKTPOMArHUTHBIX BOJH: OTPaXXEHHUE,
npesioMIIeHue, Nospuzanus, Tudpaxuus, nareppeperius. CKOpoCTh 3JIEKTPOMAarHUTHBIX BOJIH.

[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHre 31eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paTrOCBA3U U TENEBUACHUS. Paaronokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

Texuuueckue yCTpOﬁCTBa n MMPAKTUYCCKOC MMPUMCHCHUC! MY3bIKAJIbHBIC HHCTPYMCHTHI,

VIBTPa3BYKOBas JHArHOCTHKA B TEXHHKE W MEAWIIMHE, pajap, PaauolNpHEMHHUK, TEIEBU30p, aHTCHHA,
tenepon, CBU-neus.



Jlemoncmpayuu

OO0pazoBaHue U pacpOCTpaHEHUE TOMEPEUHBIX U MPOJIO0IBHBIX BOJH.

Koneb6mtomnieecs Teno Kak HICTOYHUK 3BYKA.

Habmoienue orpakeHus U NpeaoMIICHUS MEXaHUYECKUX BOJIH.

Habmonienue nntepdepeHny U AUPpaKkiud MEXaHUYECKUX BOJIH.

3BYKOBOM pe30HaHC.

HaGimoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON U 9aCTOTON KOJICOaHMIA.

HccnemoBanne CBOWCTB AJICKTPOMATHUTHBIX BOJIH: OTPaKEHUE, TPEIOMIICHHE, MOJIIPU3ALNS,
mudpaknus, HHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpssMmonrHelHOE pacnpoCTpaHEHUE CBETA B OJJHOPOJHOM cpene. JIyu cBera.
ToueuHbIil ICTOYHHK CBETA.

OTpa)KeHI/Ie cBeTa. 3aKOHBI OTpaXCHUA CBCTA. HOCTpOGHI/Ie I/I306pa)KeHI/II7I B IINIOCKOM 3CpKaJIC.

HpeHOMJ'IeHI/Ie cBeTa. 3aKOHBI IIpCIIOMJICHUS CBCTA. AOCONIOTHBIN MMOKAa3aTeNb IMPCIIOMJICHHA. ITonHoe
BHYTPCHHCEC OTPAXKCHUC. Hpe,[[eJ'IBHHﬁ YT'OJI ITOJIHOI'O BHYTPCHHET'O OTPAKCHUA.

Hucnepcus cseta. CrnoxkHbIi cocTaB Oenoro cBera. LIBer.

CoOuparonye u pacceuBaromye JuH3bl. ToHKas nuH3a. PDOKYCHOE pacCcTOSHME M ONTHYECKas Cuja
TOHKOM nuH3bI. [locTpoeHne m3oOpaxeHuil B coOMparomMx M pacceuBarolux JuH3ax. Dopmyna TOHKON
JIMH3BI. YBeIWYeHNe, JaBaeMoe JIMH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBass ontuka. Matepdepenuus cBera. KorepeHTHblEe HWCTOYHMKH. YCJIOBHS HAOIIOACHUS
MakCUMyMOB M MHHHMYMOB B HHTEP(EPEHIIMOHHOW KapTUHE OT JABYX CHH(A3HBIX KOTE€PEHTHBIX

HCTOYHHUKOB.

Hudpakus csera. JudpakunonHas pemérka. YcinoBue HaOMIOJEHHS TJIaBHBIX MAaKCUMYMOB HpHU
NaJeHUY MOHOXPOMATHUECKOI0 CBETa Ha JUPPAKIUOHHYIO PELIETKY.

[Tonspuszanus ceera.

TexHuyeckue ycTpoHCTBa U MpakTHUYECKOE MPUMEHEHHUE: OYKH, Jymna, ¢poToanmnapar, NpoeKIHOHHBIN
anmapar, MUKpOCKOII, TeJIECKOI, BOJIOKOHHAs ONTHKA, TU(PPAKIHUOHHAS PEIIETKA, OJIIPOU.

Jlemoncmpayuu
[IpsiMmonuHEITHOE pacpocTpaHeHHe, OTPaKEHUE U TIpesioMyieHue cBeTa. OnTHyecKkue mpruoopHI.
[TonHOE BHYTpeHHEE oTpakeHne. Moienb CBeTOBO/IA.

WccnenoBanune cBONCTB N300paKeHH B TUH3aX.



Mojenu MEKPOCKOIIa, TeIeCKOoIa.

Habmonenue naTepdepeHIim cBera.

HaGmonenue nudpaknuu cBera.

HabnroneHue nucnepcuu cBeta.

[Tonmy4yeHne crieKTpa ¢ TOMOIIBIO IPU3MBI.

[Tonmy4yeHnue criekTpa ¢ HOMOIIBIO AU(PPAKITUOHHON PEIIETKH.
Habnronenune nmonsipu3aiyu cBeTa.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul
W3mepenne mokasaresis IpeIoMIICHHUS CTEKJIA.
HccnenoBanue CBOMCTB U300paKEHHIA B JIMH3AX.

Hab6mronenue qucnepcuu cBeTa.

Pa3znen 6. OcHOBBI cienMAJIbHOM TEOPUH OTHOCUTEIbHOCTH

I'panunel  OpUMEHMMOCTH — KJIaccM4eckoil  MexaHwku. [locTynaTel  cHenuanbHOM — Teopuu
OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJSI CKOPOCTH CBETa B BaKyyMe, MPUHLHUI OTHOCHUTEIBHOCTH
OWHINTENHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJIEHUE BPEMEHH U COKPALICHUE JJTHHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBsI3b MacChl C 3H€pFH€I>i 1 UMITYJIbCOM pGHHTHBHCTCKOﬁ YacCTHUIIbI. 9Heprm{ IIOKO4I.

Paszpnen 7. KBanToBas puszuka
Tema 1. Inemenmeol Kkeanmoeoii OnmMuKu
®oronsl. opmyna [1nanka cBs3u SHEpPruu GOTOHA C €ro YaCTOTONW. DHEPTHUs U UMITYILC OTOHA.

OtkpeiTie u uccnenoanue ¢oroddpdexra. Omnbitel A. . CtoneroBa. 3akoHbsl (oTodddexra.
VYpasuenue DitnmreitHa 1151 hoTodpdekra. «KpacHas rpanuia» hotodddekra.

JaBnenne cBera. OnwiThe [1. H. JIeOenena.
XuUMHYeCcKoe IelCTBUE CBETA.

TexHuyeckue ycTpoiicTBa M MpPaKTHYECKOE MpPUMEHEHHEe: (OTOAIEMEHT, (HOTOJATUMK, COJTHEUHas
Oatapest, CBeTOIUOI.



Jlemoncmpayuu

Dot eKT Ha YCTaHOBKE C IUHKOBOU IIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTtodpdekra.

CBeTOoaUOI.

Connevnas 6arapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OnbiTel Pezepdopaa o paccesauto o -uactuil. [Imanerapuas Mojenb aroma.
[Tocrynatel bopa. U3nyuenue u nornouienre GOTOHOB MPH MEPEX0/€ aTOMa C OJHOTO YPOBHS PHEPrUH Ha
npyroii. Buasl cnektpoB. CriekTp ypOBHEH SHEPrUM aToMa BOJOPO/aA.

BousiHoBBIE cBOMcTBa yacTull. Bonubl ge bpoins. KoprycKynspHO-BOJHOBOM 1yanu3Mm.

CrnoHTaHHOE U BBIHYXXJICHHOC HU3JIYUCHUC.

TexHuueckue ycTpoHCTBa M NPAKTUUYECKOE MPUMEHEHHE: CHEKTPAJIbHBIA aHadu3 (CHEKTPOCKOI),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pezepdopra.

Omnpenenenue AJIMHBI BOJTHBI J1a3epa.

Habmoienne nuHeHvaThIX CeKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

HalGmronenue nuHeiyaToro criekTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTpOEHHUs sAfpa. OTKpbITUE PATIUOAKTUBHOCTH. OTIBITHI
Pesepdopna mo ompeneneHuo cocraBa paaMoOaKTHBHOTO wu3iydeHus. CBoiicTBa anb(a-, Oera-, ramma-

HU3JTyUCHUS. Bausiaue pPaaArnOaKTUBHOCTH HaA JKUBBIC OPTraHU3MBI.

OTtkpbiTHe mpoToHa M HeWTpoHa. Hyknmonnas monens siapa ['eiizenGepra—VBanenko. 3apsn sapa.
Maccosoe uncio siapa. M3oTomnsl.

Anbda-pacnan. ONEeKTpOHHBIH M TMO3UTPOHHBIA  Oera-pacman. ['amma-uznydeHue. 3akoH
PaZMoaKTUBHOIO pacraja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.
AnepHsle peakuuu. JleneHne U CHHTE3 SAEP.

Snepubiii peakrop. TepmosinepHblii cunTe3. [IpoOieMbl M NMEpPCHEKTHBBI SAEPHON HHEPIETHKH.
DKOJIOTUYECKUE ACTIEKTHI AJIEPHON SHEPTETHUKHU.



OnemeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.
MeTobl HaOIIOACHUS U PETUCTPAIINH SJIEMEHTApHBIX YacTHII.
@dyHnaMeHTaIbHBIC B3aUMOACHCTBU. EAMHCTBO (DPM3NYECKOI KapTHHBI MHpA.

TexHuveckue ycTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: J03UMETp, Kamepa BuibcoHa, siiepHbIA
peakTop, arToMHasi 6omoa.

Jlemoncmpayuu
CuéTYnK HOHU3HUPYIOUIUX YACTHII.
Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (oTorpadusim).

Pa3pen 8. DiieMeHTHI ACTPOHOMUH U ACTPOPU3UKHU
Ortanbl pazBUTHs acTpoHOMUHM. [IpuKinasHoe 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMUMU.
Bun 3Bé3anoro He6a. Co3Be3ausi, spkue 3BE3/bl, IIIAHETHI, UX BUIMMOE ABH)KECHHUE.

CoHeunas cucrema.

Connue. Conneunast akTuBHOCTh. Mcrtounuk sHeprum ConHua u 3BE3A. 3BE3IBI, UX OCHOBHbBIE
XapakTepUCTHKU.  JlmarpamMmma  «CHEKTpaJbHBIM  KJIacC —  CBETUMOCTB».  3BE3Ibl  TJIaBHOU
MOCJIEI0BATENBHOCTH. 3aBUCHUMOCTb «Macca — CBETUMOCTb» sl 3BE3J IVIABHOH MOCIEI0BATEIBHOCTH.

Buyrtpennee crpoenne 3BE31. COBpeMEHHBIE MPEICTABICHUS O MPOUCXOXKJIECHUH U 3Bojtonuu CoiHIa U
3BE31. DTambl )KU3HU 3BE3]I.

Mneunsiii [1yts — Hama [Manaktuka. [lonoxenue u nemxenue Connua B ['anaktuke. TUIBI TalakTHK.
Papnoranaktuku u kBazapbl. YEpHbIE OBIPHI B sIApAaX rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6Oma. Pasberanue ramaktuk. Teopust bonbiioro
B3pbIBa. PenuKkTOBOE H3ITyUeHHE.

MacutabHast ctpykTypa Beenennoil. Meraranaktuka.
Hepewénnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

Habmtonenuss HEBOOPYXEHHBIM TIJ1a30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX TPHIOKEHUNA st
OTIpe/ieNICHUs] MOJOXKEHUsI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3qusi CeBepHOro
MOJIYILIApHS U IpKHE 3BE3MBI.

Ha6monenus B Teneckon JIyHsl, ianer, Mnewnoro [ytu.

O0o0maroniee NnoBTOpeHUE



Ponb pu3uku 1 acTpOHOMUHU B SKOHOMHUYECKOM, TEXHOJIOTUYECKOH, COIIMATIbHON U ITHYECKOU chepax
JESTEeIbHOCTH YEJIO0BEKa, POjb U MECTO (PM3MKU U ACTPOHOMHUHU B COBPEMEHHOW HAaydyHOW KapTHUHE MUpA,
poib (uznyeckor TeopuH B (POPMHUPOBAHMM TNPEACTABICHUH O (U3NYECKOH KapTHHE MHpa, MECTO
¢u3nyeckoil KapTUHBI MUpa B OOIIEM psJly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NPEACTaBICHUH O
IIPUPOJE.

MemnpeuMeTnble CBHA3HU

Nzydenne xypca ¢usuku 6a30Boro ypoBHs B 11 Kimacce oCymecTBiIseTcs ¢ Y4ETOM COACPKATETbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Medsicnpeomemnvle noHsamus, CBS3aHHBIE C W3YYCHHEM METOJOB HAyYHOTO ITO3HAHUS: SIBJIICHUE,
Hay4HbId (aKT, rUMoTe3a, (Qu3nUeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJACHUE, OSKCIECPUMEHT,
MOJEJIUPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuxa: pelieHUe CHCTEMbl YPaBHEHUH, TPUTOHOMETpUYECKHE (PYHKIMH: CHHYC, KOCHHYC,
TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl M MX IMPOCKIUM Ha OCH
KOOpJMHAT, CJIO)KEHHE BEKTOPOB, IPOU3BOIHBIC JJIEMEHTAPHBIX (YHKIMHA, NPU3HAKA TOAOOHS
TPEYroJIbHUKOB, ONpe/IeieHNE IIOAAN INIOCKUX GUryp U 00bEMa Tell.

buonocus: QJICKTPHUUYCCKUC ABJICHUA B JKUBOM IIpUupoac, KosiebaTeIbHEIE JABUXXCHUA B JKMBOM IMpUupoac,
ONTHUYECKHUE SABJICHUS B )KUBOU IIpUpoOac, JIeUCTBUEC paayanuyu Ha )KUBbIC OpIraHU3MBbI.

Xumus: CTPOGHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TeEJ, MEXaHHU3MbI
00pa3oBaHMs KPUCTAIUIMIECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

T'eoepaghus: MarHUTHBIE TTONIOCA 3€MITH, 3aJISKU MarHUTHBIX PyA, HOTOCHEMKA 3eMHOM TTOBEPXHOCTH,
IIPEACKA3aHUE 3EMIIETPSICCHUMN.

Texnonoeus: TMHUKA ~ DJIEKTPONEpeAay, TEHepaTop MEpeMEHHOr0  TOKa,  JJIEKTPOJBUIATEINb,
MHAYKIMOHHAs Teub, pafap, paAuONpuEMHHK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neub, NpoeKIIMOHHBII
anmapar, BOJJOKOHHasl ONTHKA, COJIHEYHas Oarapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUA

OcBoenne yueOHOro mpeamera «Du3nuka» Ha YpPOBHE cCpeAaHero obmiero obpa3oBaHus (0a30BBIMA
YPOBEHB) JIOJKHO OOECIEUUTh JOCTHKEHHE CIIEAYIOIIUX JIMYHOCTHBIX, METANPEIMETHBIX U NPEeIMETHBIX
00pa30BaTeNbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHUS yueOHOro npeamera «Dusnkay JOHKHBI OTpaXkaTh TOTOBHOCTh U
CHOCOOHOCTh OOy4arolUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH MO3ULUEN JIMYHOCTH,
CHCTEMOW IIEHHOCTHBIX OpHEHTAllMi, MO3UTUBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAJULMOHHBIM IIEHHOCTSIM POCCHUHCKOr0 OOIIEeCTBa, pacCIIMpPEHUE JKU3HEHHOIO OMNbITa U  OIbITa



ACATCIIBHOCTU B IPOLCCCC pCaln3aliliid OCHOBHBIX HaHpaBHeHI/Iﬁ BOCTIUTATEIBHOMN ACATCIBbHOCTH, B TOM
YHCJIC B YaCTH:

1) rpaxIaHCKOro BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTD TPAKIAHCKOW MO3UIIMHA O0YYArOIIErocs KaKk akKTUBHOTO M OTBETCTBEHHOTO 4JICHA
POCCHICKOT0O 00IIIeCTBa;

IIPUHATHE TPATUIIUOHHBIX O6H.I€“I€J'IOB€‘I€CKI/IX TYMaHHUCTUYCCKUX U JEMOKPATUUCCKHUX HCHHOCTeﬁ;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIILHOCTh B MHTEpECax IPakJaHCKOTO O0IecTBa, y4acTBOBATh B
CaMOYIIpaBJICHUH B 00pa30BaTEeIbHON OpraHU3aINH;

YMEHHE B3aMMOJICHCTBOBATh C COIMAIBLHBIMA HHCTUTYTaMH B COOTBETCTBUHU C HMX (YHKIUSAMU U
Ha3HAUYCHHCM;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JIEATEIbHOCTH;
2) NIATPHOTHYECKOT0 BOCTIUTAHHUS:
c(OPMHPOBAHHOCTH POCCUHCKOM Ipa)KTaHCKOW UACHTHYHOCTH, TATPUOTU3MA;

[ICHHOCTHOE OTHOILICHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHSM POCCHHCKHX YUYEHBIX B
obnactu (PU3WKYU M TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:
c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBEACHHSI,

CIIOCOOHOCTH OLCHUBATH CUTyallUIO U T[PUHHUMATb OCO3HAHHBIC PCIICHHUA, OPUCHTUPYSACH Ha
MOpPaJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTHU, B TOM YUCJIC B ACATCIIBHOCTH y‘IéHOFO;

OCO3HAHHUE JIMYHOIO BKJIaAa B IOCTPOECHHE YCTOMYUBOIO OYAYIIErO;
4)3¢TeTHYECKOr0 BOCIHTAHUS

ACTETUUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAst SCTETHUKY HAYYHOTO TBOPUYECTBA, MPUCYIIETO (PUINUECKOM
HayKe;

5) Tpy10BOT0 BOCIIMTAHUS
WHTEpEeC K pa3iuuHbiM chepam NpoPecCHOHANBHON AEATeTbHOCTH, B TOM YHCJE CBSI3aHHBIM C
(UBUKON W TEXHHKOH, YMEHHE COBEpINATh OCO3HAHHBIN BBIOOp Oymymied mpodeccun M pearn3oBHIBATH

COOCTBEHHBIE JKM3HEHHBIC IIJIaHBbI,

TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00aCTH (PU3HKK HA MPOTSIHKEHUU
BCEH KHU3HU,

6) 3K0JIOrM4ecKOro BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH JKOJIOTHYECKON KYIbTYphI, OCO3HAHHE TTI00aTBHOrO XapakTepa SKOJIOTHYEeCKHX
npo0em;

IJIAaHUPOBAaHUE W OCYIIECTBJICHUE IEHUCTBUH B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAaHMS IIEeNei
yCTOfI‘-IHBOI“O Pa3BUTHA YCIIOBCUYCCTBA,



pacimipCHUC OIIbITa JCATCIBHOCTU DKOJIOTHYECKOU HAIpaBJICHHOCTU Ha OCHOBC MMCIOIIUXCA 3HaHUU
1o Gu3MKe;

7) IEeHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
bu3nuecKoil HayKu;

OCO3HAHHUC LCHHOCTHU Haquoﬁ ACATCIIBHOCTH, TOTOBHOCTH B IIPOLECCEC HUBYUYCHHA (bl/ISI/IKI/I
OCYHICCTBJIATL IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTE HHANBUAYAJIbHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIe YyHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble 1oruyeckue geiicTBUA:
CaMOCTOSITENIbHO (POPMYIIUPOBATh U aKTYyaJIM3UPOBATh MPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
OTIpEeAEIATh LENN JAEeSITENbHOCTH, 3a]1aBaTh apaMeTPbl U KPUTEPUU UX TOCTUKEHUS;
BBISIBIIATH 3AKOHOMEPHOCTH M TPOTHBOPEUUS B pacCCMaTPUBAEMBIX (DU3HUECKUX SBICHUSX;

pa3pabarbiBaTh IJIaH pelieHus MNpoOsieMbl ¢ Y4ETOM aHalIM3a MMEIONIMXCS MaTepHajbHBIX U
HEMAaTepHUaAIbHBIX PECYPCOB;

BHOCHUTH KOPPECKTHUBBI B ACATCIIBHOCTb, OUCHWBATHL COOTBCTCTBUC PE3YJIBTATOB MLCIISAIM, OLICHUBATH
pUCKHU HOCJ'IG,[[CTBI/Iﬁ ACATCIBbHOCTH,

KOOPAWHHUPOBATH U BLINIOJIHATH pa60Ty B YCJIOBHUAX PCAJIbHOI'O, BUPTYAJIIbHOTO H KOM6I/IHI/IpOBaHHOFO
B38.HMO,[[€I>'ICTBI/IH;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEUICHUH KU3HEHHBIX TTPOOIIEM.
Bba3oBble ucciaegoBarTelbCKue JeiicTBUA.

BIIQ/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHSATUSIMHU U METOIaMU (PU3MUECKON HAYKH;

BJIaZACTh HABBIKAMU y‘Ie6HO-I/ICCHeJIOBaTeJ'ILCKOI\/’I nu HpOCKTHOfI OCATCIIBHOCTHU B O6J'IaCTI/I CbI/ISI/IKI/I,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOHWCKY METOJIOB peIleHHs 3anad (pu3ndeckoro
CO)Iep)KaHI/ISI, HpI/IMeHeHI/IIO paSJ'II/IqHI)IX METOJ0B IIO3HAHNSI,

BJIAACTH BHUIaMU OCATCIIBHOCTHU 110 l'IOJ'Iy‘IeHI/IIO HOBOT'O 3HaHHA, €ro I/IHTepHpeTaHI/II/I,
peoOpa30BaHUIO U MIPUMEHEHUIO B PA3NTUYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIE MPH CO3AaHUU YIeOHBIX
MIPOEKTOB B 00JacT (HU3MKHY;

BBISABJIIATH HpI/I"II/IHHO-CJ'Ie)ICTBeHHBIC CBA3HU H aKTyaIII/ISI/IpOBaTI) 3a)1aqy, BbBIIBHUT'AaTh I‘I/IHOTQSY eé

pellleHns, HaXOAWThb apryMEHThl JUIsl JOKa3aTelbCTBAa CBOMX YTBEPXKACHHM, 3aJaBaTh MapaMeTpbl U
KPUTEPHH PELICHHUS;



AHAJIM3UPOBATL TOJYUYUCHHBIC B XOAC PCHICHUSA 3aJaud pe3yJibTaTbl, KPUTHYCCKU OLCHUBATH HUX
AOCTOBEPHOCTD, IPOTHO3UPOBATH U3BMCHCHHUEC B HOBBIX YCIIOBHUSX;

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 33/1a41 B 00PA30BATEILHOM JEATEIBHOCTH, B TOM YHCIIE TIPH
U3y4eHUH (pU3MKH;

AaBaTb OLCHKY HOBbBIM CUTYyallUsAM, OLICHUBATb HpI/IO6peTéHHBII>'I OIIBIT,

YMETb MEPEHOCUTH 3HAHUS MO (PU3MKE B IPAKTHUUECKYIO 001aCTh KU3HEIEATEIIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 00sacTei;

BBIIBUTATh HOBBIC HJIEH, MPeIaraTh OPUTHHAIbHBIE TOAXOAbI 1 PEIICHNUS;

CTaBUTDb HpO6HeMbI " 3aJia4yu, JOMYyCKaroIne aJIbTCPHATUBHBIC PCIICHUA.

Pa6ora ¢ undopmanmeii:

BJIAACTh HaBBbIKAMHW IIOJIYYCHHUA I/IH(bOpMaIII/H/I (1)I/ISI/I‘ICCKOFO COACPpIKaHUA M3 HCTOYHHUKOB PA3HBIX
THUIIOB, CaMOCTOSATCIbHO OCYIICCTBJIATH ITOUCK, aHAJIN3, CUCTEMATU3AlIUI0 U MHTCPIPCTALUTIO I/IH(i)OpMaIII/II/I
pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIHH;

UCIOJIb30BaTh CpEACTBA HH(DOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTUA B pEIICHUH
KOTHUTUBHBIX, KOMMYHHUKATHUBHBIX W OpPraHU3allMOHHBLIX 3ada4d C CO6JIIOI[€HI/I€M TpC6OBaHHﬁ OpProHOMHMKH,
TEXHUKH O€30IaCHOCTH, THUTUEHBI, pecypcocOepekeHus, TMPaBOBBIX U OJTUYECKUX HOPM, HOPM

nH()OPMAMOHHON 0E30MaCHOCTH;

co3/laBaTh TEKCThl (PU3UYECKOr0 COJEpXKaHWs B Pa3IUYHBIX (Qopmarax C y4€TOM Ha3HAuYCHMS
nH(OpPMaLIUHY U 1IeJIEBOM ayAUTOPUH, BEIOUpAs ONTUMANBbHYIO (POpPMY MPEICTABICHUS U BU3YAJIU3ALUH.

KomMyHuUKaTHBHBIe yHHBepcalbHble y4eOHbIe qelicTBHA:
OCYILIECTBIIATH OOIIEHNE HA YpoKaX (PU3HKU M BO BHEYPOUHOH 1€ATEIbHOCTH;
pacrno3HaBaTh NPEANOCHUIKA KOH(MIMKTHBIX CUTYalli U cMATYaTh KOH(QIUKTHL;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTOIb30BAHUEM SI3BIKOBBIX CPEJ/ICTB;
MIOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW M UHIAUBHIyalbHOMN paboThI;

BBI6I/IpaTB TEMATUKY U MCTOJAbI COBMCCTHBIX JIENCTBUI C y‘léTOM 06H_II/IX HHTCPECOB U BO3MOXKHOCTEM
KaXXJ10ro 4JIC€Ha KOJIJICKTHUBA,

MIPUHUMATh L€ COBMECTHOW JEATEIbHOCTH, OPraHW30BBIBaTh U KOOPAMHUPOBATH IEHUCTBHS IO €€
JOCTUKEHHUIO: COCTABIISITh TUIaH AEMCTBUIM, paclpeleisTh POJu C yU€TOM MHEHUN YYaCTHHUKOB, OOCYXKIaTh
pe3yabTaThl COBMECTHON pabOThI;

OLIEHUBATh KAayeCTBO CBOEro BKJIaJa M KaXKIOro Y4YacTHHKAa KOMAaHJIbl B OOIIMH pe3yiabTaT IIo
pa3paboTaHHBIM KPUTEPUSIM;



npeasiaraTh HOBbIE MPOEKTHI, OLICHUBATh UACH C MO3UIIMU HOBU3HBI, OPUTMHAILHOCTH, MPAKTUYECKON
3HAYUMOCTH,

OCYILECTBJIATh IO3UTUBHOE CTPATETMUYECKOE IIOBEJCHUE B PAa3JIMYHBIX CHUTYalMsX, IPOSBIATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITUATUBHBIM.

PerHﬂTHBHLIe YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBUA
CaMoopranmauuﬂ:

CaMOCTOSITENILHO OCYIIECTBISATh MO3HABATENBHYIO JESTEIbHOCTh B 00JIACTH (DU3UKUA M aCTPOHOMHUHM,
BBISIBIIATH MPOOJIEMBI, CTABUTH M (POPMYITUPOBATH COOCTBEHHBIE 33]aUH;

CaMOCTOATCIIBHO COCTAaBJIATH IJIaH PCHICHUSA pvaéTme N Ka4CCTBCHHBIX 3ajJa4, IIJIaH BBIIIOJTHCHHA
HpaKTHHGCKOﬁ pa6OTH C y‘IéTOM HMCIOIIUXCA pECypCOB, COOCTBEHHBIX BO3MOKHOCTEH U Hpe,[[Ho‘lTeHHﬁ;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacimupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JieNIaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO SPYAUIIUHN B 00J1aCTH (PU3UKH, TIOCTOSHHO TIOBBIIIATh
CBOW 00pa3oBaTEeNbHBIN U KYJIbTYPHBI YPOBEHb.

CaMOKOHTpOJ'lL, IMOLIMOHAIbHBIA HHTEJLJIEKT:

JIaBaTh OIEHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTHUBHI B JACSATEIHHOCTb, OIEHUBATh COOTBETCTBHE
PE3yJIbTAaTOB LIETSAM;

BJIaJCTh HaBBIKaAMU IMO3HABATCIILHOM pe(bneKch KaKk OCO3HaHHUA COBEpIIACMBbIX I[GI\/'ICTBI/H\/'I n
MBICJIIMTCIIBHBIX ITPOLECCOB, UX PCIYIIbTATOB U OCHOBaHI/II\/’I;

UCIOJIb30BaTh MPUEMBI pedIeKCHUH TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO pEIICHUS;

YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHUXKCHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPU aHAIU3€E PE3YNIbTATOB JIEATEIbHOCTH;

MIPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTATKU M JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPU aHAIU3€ PE3YNIbTATOB JIEATEIbHOCTH;

MIPU3HABATH CBOE MPaBO U MPABO JPYTUX HA OMIMOKH.

B nporecce nocTHXKEeHUS! TUYHOCTHBIX PE3yIbTaTOB OCBOEHHS MPOrpamMMbl 1Mo (hu3MKe I YpOBHS

cpenHero ooOmero o0pa3oBaHUS Y OOYYaOIIMXCS COBEPIICHCTBYETCS HMOIIMOHAIBHBIA HHTEIJICKT,
MpeIoIararomii cOpMUPOBAHHOCTE:



CaMOCO3HaHH1d, BKJIOYAIOMICTO CHOCOGHOCTB IOHUMAThL CBOE OSMOIMOHAJIBHOC COCTOAHHEC, BUIACTH
HaIlpaBJICHUS Pa3BUTHS COOCTBEHHON AMOITMOHAIBHON c(ephl, ObITh YBEPEHHBIM B ceO€;

CaMOpPEryJIMpoBaHrs, BKIHOYAOIICIO CaMOKOHTPOJIb, YMCHUC IMPUHHUMATE OTBETCTBCHHOCTHL 3a CcBOE
IIOBCIACHHUC, CIIOCOOHOCTH AAlITUPOBATHECA K SMOIMOHAJIbHBIM HW3MCHCHUAM W HPOSABIIATH I‘I/I6KOCTB, OBITH
OTKPBITEIM HOBOMY,

BHYTpeHHefI MOTHUBALINH, BKJ'IIO‘laI-OI_Heﬁ CTPEMIICHUEC K MOOCTHIXKCHHUIO ILCIIHW W YCIEXY, OIITHUMH3M,
HHUIUMATUBHOCTb, YMCHUC HeﬁCTBOBaTB HCXO0ada U3 CBOUX BOSMO)I(HOCTeﬁ;

OMIIAaTHUH, BKJ'IIOLIaIOI_Heﬁ CIIOCOOHOCTh MOHUMATh SMOIHOHAJIBHOC COCTOAHUC APYTHUX, YUUTBIBATE €TI0
IIpH OCYHICCTBJICHUN OGH.IGHI/IH, CIIOCOOHOCTB K COYYBCTBHUIO U COIICPCIKUBAHUIO,

COLIMAJILHBIX HABBIKOB, BKIIFOYAIONIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHHS C JIPYTHMH JFOJIBMHU,
3a00TUTHCA, TPOSBISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K konny obydenus B 11 kiacce npeiMeTHblE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpPaXkaTh
c(OPMHPOBAHHOCTH y O0YHAIOIINXCS YMEHUH:

JIEeMOHCTPHPOBATh Ha NMPHMEPaxX pojb M MecTO (U3UKH B (OPMHUPOBAHUU COBPEMEHHON HAYYHOUH
KapTHUHBI MUDPA, B Pa3BUTHUM COBPEMEHHOW TEXHUKU W TEXHOJOTMH, B IIPAKTUYECKON NEATEIBHOCTH JIFOACH,
LIEJIOCTHOCTb ¥ €IMHCTBO (pr3MUECKON KapTUHBI MUPA;

YUUTBIBATh T'PAHMIIBI MPUMEHEHHUS H3YYEHHBIX (PU3MUECKUX MOJENeH: TOYEeUHBIH 3IEKTPUUECKUI
3apsj, Jy4 CBETa, TOYEUHbII UCTOUYHUK CBETA, siIepHasi MOJAEIb aTOMa, HyKJIOHHAs MOJIEJIb aTOMHOTO sijipa
IpU pelIeHnn GU3NIECKUX 3a/]1a4;

pacrio3HaBaTh (U3NYECKUE sIBIEHUS (Mpolecchl)) U OOBACHATH MX HAa OCHOBE 3aKOHOB
QJICKTPOAWMHAMHKHU U KBaHTOBOM (1)I/I3I/IKI/II QJICKTpHUYECKAasd IMPOBOAUMOCTD, TCIIJIOBOC, CBETOBOC, XUMHUYCCKOC,
MarHuTHOE JIEHCTBUS TOKa, B3aMMOJEHCTBHE MAarHUTOB, OSJEKTPOMArHUTHAs MHIYKIMS, JAEHCTBHE
MAarauMTHOIO IoJIs1 Ha NPOBOAHHUK C TOKOM U Z[BI/I)KYHII/II\/’ICﬂ 3apsaa, SJICKTPOMArHuTHBIC KoaeOaHus u BOJIHBI,
NpPSMOJIMHEHHOE pPAacHpOCTpaHEHUE CBETa, OTPAKEHHUE, MpesoMIIeHHe, HHTepdepeHIus, Audpakuus H
noJiipu3alusl CBeTa, Jucrepcusi cBeta, oroanexrpuueckuil a3¢¢dekr (hororddekr), cBeTOBOE NaBiICHUE,
BO3HUKHOBEHHUE JIMHEHYATOr0 CIIEKTpa aToMa BOAOPOA, ECTECTBEHHAs: U MCKYCCTBEHHAs paIMOaKTUBHOCTD;

OIIMChIBATDH N3YUCHHBIC CBOMCTBa BCIICCTBA (BHGKTpI/I‘ICCKI/IC, MAarauTHBIC, OIITUYCCKUC,
QJICKTPHUYCCKYIO IMPOBOANMOCTD PA3JIMIHBIX cpez[) N DJICKTPOMAIrHUTHLBIC SABJICHUS (npoueccm), HCIIOJIb3YA
@Hanecxne BCJIIMYHHBI: 3H€KTpH‘-IGCKHI7[ 3apAad, CuJia TOKaA, JJICKTPUUYCCKOC HAIMPSKCHUE, DJICKTPHUYCCKOC
CONMPOTUBJICHUEC, PA3HOCTH IMOTCHIMUATIOB, 3JICKTPOABUKYIIAd CHJIA, pa60Ta TOKa, MHAYKIOUSA MAarHuTHOI'O
IoJId, CHuJjia AMnepa, cuJia HopeHua, HHAYKTUBHOCTb KaTYIIKH, SHEPIrusA SJICKTPHUYCCKOIO0O MU MArHUTHOT'O
HOHCﬁ, nepuoa M 4acCTtoTa KoJIeOaHMH B KoOJeOaTEILHOM KOHTYpEC, 3apsg U CHUJa TOKa B IIPOLCCCC
rapMOHHUYCCKUX JBJICKTPOMArHUTHBIX KOJ'Ie6aHI/If/'I, q)OKyCHOC pacCTodHNUEC U ONTHUYCCKasA CHUJia JIMH3BI, IIPU
OIMMMCAHUHN TMPAaBHUIIBHO TPAKTOBATH (l)I/ISI/I‘-ICCKI/Iﬁ CMBICJI HCIIOJIB3YEMbIX BCIWYHUH, HUX 0003HAYCHUS H
CANHUIBI, YKa3bIBaATh (1)OpMy.]'II)I, CBA3LIBAIOIIUEC JaHHYIO q)HSquCKy}O BCJIINMYMHY C APYTUMH BCIUYUHAMMU,

OIMUCBIBATh H3YYCHHBIC KBAHTOBLIC SABJICHUA W IIPOLECCHI, HCIIOIb3YyA (i)I/ISI/I'—IeCKI/Ie BCIIMYHUHBI:
CKOPOCTD 3JICKTPOMAruuTHBIX BOJIH, JJIMHA BOJIHBI U 9YaCTOTa CBCTA, SHCPIrUsd U HUMITYJIbBC (bOTOHa, nepuon
nmojrypacmnaga, SHEPrusa CBA3W aTOMHBIX AACP, IMPU OIMMCAHHUU IMPABUJIBHO TPAKTOBATbh (1)1/131/1%01(1/1171 CMBICJI
HCIOJIb3YCMbIX BCJIIMYUH, HUX 0003HAYCHHUS H CAWHUIBI, YKa3bIBATb (bOpMyJ'IBI, CBA3BIBAIOMIUC JAaHHYIO
q)HSI/ILIeCKYIO BCJIIMYHHY C APYTUMH BECINYNHAMH, BBIYUCIATE 3HAYCHUC (bHSI/I‘IGCKOfI BCJIIMYHHBI,



aHAJM3UPOBATh (PU3UYECKUE MPOIECCHl M SIBICHUS, HCIONB3YS (U3NYECKHE 3aKOHBI M TPUHIIMIIBL:
3akoH OMma, 3aKOHBI MOCJIEI0BAaTeIbHOIO U MapaieIbHOrO COSAMHEHMs] MPOBOJHUKOB, 3aKOH JIKOymsa—
Jlenna, 3aKOH 3JEKTPOMAarHUTHOM MHAYKLUH, 3aKOH INPSMOJIMHEHHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI
OTpaXEHUs CBETa, 3aKOHbl TMPEJIOMJICHHsS CBETa, ypaBHeHHE OiHIuTeHa 11 ¢doTtorddekra, 3aKoH
COXPAHEHHUs SHEPIUHU, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPAHEHHUs 3JIEKTPUUECKOIo 3apsja, 3aKOH
COXPAaHEHHs MacCOBOIO YHCIa, MocTynaTel bopa, 3aKkOH paguMoaKTHBHOIO pachaja, Mpu 3TOM pa3inyaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €r0 MAaTeMaTH4eCKOE BBIPAKEHHE W YCJOBUs (TpaHMLBI, 001aCTH)
MIPUMEHUMOCTH;

OTIpe/EIISATh HAMPaBJICHUE BEKTOPA MHIYKIIMM MarHUTHOTO MOJIs POBOJHUKA C TOKOM, CHJIBI AMIiepa
u cuiibl Jlopenna;

CTPOMUTH U ONMCHIBATh N300pakeHUE, CO3/1aBAEMOE INIOCKUM 3€PKaJloM, TOHKOH JINH30M;

BBIMOJIHSTh SKCIIEPUMEHTBI 110 UCCIICAOBAHUIO (PU3NIECKUX SBJICHUI M MPOIIECCOB C MCIIOIb30BAHHEM
OPSIMBIX U KOCBEHHBIX HM3MEPEHHIA: MPH 3TOM (OPMYIHPOBATH MPOOJIEeMy/3aady U THUIIOTE3Y y4eOHOTO
IKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEMJIOXKEHHOrO O00OpYIOBaHHS, MPOBOJAWTH ONBIT U
(hOopMyIIMPOBATH BBEIBOJIBI;

OCYHICCTBIIATL NPAMBIC W KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJIMYHMH, IIPpU 3TOM BBI6HpaTB
OIITUMAJILHEIH CITI0CcO0 HU3MCPCHUA U UCII0JIb30BaTh U3BCCTHBIC MCTO/Ibl OLICHKHA HOFpCHIHOCTCﬁ HSMepeHHﬁ;

HCCEA0BAaTh 3aBUCUMOCTH (PU3UYECKHUX BEJIMYUH C MCIOJb30BAaHUEM IPSIMBIX WU3MEPECHHM: TIPU 3TOM
KOHCTPYHPOBAaTh YCTAaHOBKY, (PMKCUPOBATH PE3YJIbTAThI MOJYYEHHOW 3aBUCUMOCTH (PU3MYECKHUX BEJIUYUH B
BHJI€ TaOIHI] U TPaUKOB, Je1aTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICI0BAHMUS;

coOmonaTh mpaBwiia OE30MAaCHOTO TpyJda IpU MPOBEACHUH HCCICIOBAHMNA B paMKax ydeOHOTO
OKCIIEPUMEHTa,  y4eOHO-HCCIEAOBATEIbCKOM M  MPOEKTHOMW  JAEATEIbHOCTH C  HCIOJb30BaHHEM
M3MEPUTENBHBIX YCTPOMCTB U JTAOOPaTOPHOTO 00OPYAOBaHUS;

pelarh pacy€THbBIE 3a/1a4U C SIBHO 3a/IaHHOM (PU3MYECKON MOJEINbI0, UCIONB3YS (PU3NYECKUE 3aKOHBI
U MPUHIUIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/1a4dl BHIOMPATh (U3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKUe
BEIMYMHBI U (OPMYIIbI, HEOOXOIUMBIE Al €€ pelleHus,, MPOBOAUTh PACUEThl M OLEHMBATH PEAIbHOCTD
MOJIYYEHHOT'0 3HAa4eHUs (PU3HUECKON BEIUYUHBI;

penaTh Ka4eCTBEHHBIE 3aJ]a4M: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUYMUBYIO LIETIOUKY PACCYXKICHUN
C OIOPOH Ha N3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

UCMOJb30BaTh TMPH PELICHWH YYeOHBIX 337aY COBPEMEHHble HH()OPMALMOHHBIE TEXHOJOIMU JUIS
MIOMCKA, CTPYKTYpUPOBAaHMS, HWHTEPIpPETAUd M MPEICTaBICHUs] Yy4eOHOW U HAay4YHO-TOMYJISIPHOU
uHpOpMallUY, TOJXYYEHHOW U3 pPAa3IMYHbIX HCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MOIy4aeMYIo
nH(pOpMaILHIO;

OOBSACHATH MPHUHILMIIBI AEHCTBHS MAlllMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3inyaTh yCIOBHS
nx 0e301acHOro MCIMOJIb30BaHUs B TOBCEIHEBHOM JKU3HH;

MIPUBOJIUTH TPUMEPHI BKJIAJa POCCUUCKUX M 3apyOeXHBIX yUEHBIX-(DU3MKOB B Pa3BUTHUE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCTOJb30BAaTh TEOPETUYECKHUE 3HAHHUS 10 (HU3MKE B TOBCEJAHEBHOM MKH3HM Ul OOecredeHus
0e30MacHOCTH MpHU o0OpalleHuu ¢ TpudopaMu U TEXHUYECKUMU YCTPOUCTBAMU, JJI1 COXPAHEHUS 3/J0POBbS U
COOJIIOICHHSI HOPM KOJIOTHYECKOT0 TIOBEICHUS B OKpYXKaroIlel cpere;



paboTaThk B rpyIIe ¢ BHINOJIHEHUEM PA3IMYHBIX COLHUAIBHBIX POJICH, MIIaHUPOBATh PabOTy TPYIIIHL,
palMOHANIBHO pacHpeAessaTh OOA3aHHOCTU M IUIAHUPOBATh AEATENBHOCTh B HECTAHJAPTHBIX CUTYaILMsX,
aJIeKBaTHO OIIEHWBATh BKJIAJ] K&KOT0 U3 YIACTHUKOB I'PYIIIILI B PELICHUE PACCMaTPUBAEMO TPOOIIEMBI.

KanengapHo-temaTH4eckoe NJIaHUPOBaHUE
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60 Mexanuueckue KojicOaHus I'n.3
61

DJIIeKTpOMarHUTHBIE KOJIeOaHUs I'n.4
62 [IpousBoacCTBO, Epeaaya U UCIOIB30BAHUE ANEKTPUUECKON SHEPTUU I'n.5
63

Mexanunueckue BOJIHbI I'n.6
64

OneKTpOMarHuTHbIE BOJHBI I'n.7
65 CBeTOBBIE BOJHBI I'n.8
66 OneMEeHThI TEOPHUU OTHOCUTEIBHOCTH I'n9
67

W3ny4deHus U CEKTPhI I'n.10

I'm.13,1
®du3nKa aTOMHOTO Spa. DIEeMEHTapHBIC YaCTHIIBI 4
68
Y4eOHO-MeTOAMYECKUI KOMILJIEKT U JOMOJHUTEIbHAs JIUTEPATypPa
1) Mskumes I'.5l. ®usuka: yue6. mis 11 k1. obiieodpasosar. yupexacauii / I'.51.

2)

Msxumies, b.b. byxosues, H.H. Cotckuii — M.: IIpocsemenue, 2022

HHTepHEeT-pecypChl: 3JIEKTPOHHBIC 00pa30BaTeIbHbBIC PECYPCHI U3 SAMHON KOJUICKIIUH
U poBBIX 00pa3oBarebHBIX pecypcos (http://school-collection.edu.ru/), karanora

denepanbHOTO LIEHTPa HHPOPMAITHOHHO-00pa30BaTENFHBIX PECYPCOB

(http://fcior.edu.ru/): naopMaOHHBIC, JIEKTPOHHBIC YIPAKHEHUS, MYJIbTHME A

pecypcehbl, JIEKTPOHHBIE TECTHI



http://school-collection.edu.ru/
http://fcior.edu.ru/
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