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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 10 ¢uzuke 06a30BOrO YpOBHS Ha YPOBHE CpPEIHEr0 OOIIEero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IMOJOXEHUW U TpeOOBaHHM K pe3yinbTaTam
OCBOEHHUsI OCHOBHOW 00pa3zoBarenbHOM mporpammel, npeacrasieHHbix B ®I'OC COO, a
Takke c y4y€ToMm denepaibHOl pabodeil mporpaMMbl BOCIUTAHUA W KOHUENIUU
npenojgaBanus ydeOHoro mnpeamera «Ddusumka» B 00pa3oBaTEIbHBIX OpraHU3ALUIX
Poccuiickoit @eaepannn, peanu3yronX OCHOBHbIE 00pa30BaTelIbHbIE TPOrPAMMBI.

CopepxaHue mnporpaMMbl 10  (U3MKEe HaAmpaBieHO Ha (HOPMHUPOBAHUE
€CTEeCTBEHHO-HAYYHOU KapTUHBI Mupa oOyyaromuxcs 10—11 kimaccoB npu oOydeHUH UX
¢u3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESITEIbHOCTHOTO MOJIX0/a.
[Iporpamma no ¢usuke coorBeTcTBYEeT TpeboBanusiMm GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, TPEIMETHBIM M METAlpeIMETHbIM pe3yibTaTaM OOyYeHHs, a TaKkKe
YUUTHIBAET HEOOXOAUMOCTh pealli3alliil MEXIPEIMETHbIX CBA3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMM Y4Y€OHBIMH NpenMeTramMu. B Hell omnpenenstorcs OCHOBHBIE
1eau MU3ydeHus: (PU3UKA Ha ypOBHE CpeaHero oOIiero oopa3oBaHusl, IMJIAHUPYEMBIC
pe3ynbTaThl OCBOEHUS Kypca (PU3UKU: JIMYHOCTHBIE, METAIIPEAMETHBIE, TPEAMETHBIE (Ha
0a30BOM YpOBHE).

[Iporpamma 1o Qu3uKe BKIIOYAET:

e IUJJAHUPYEMBIE pe3yJIbTaThl OCBOCHHUA Kypca (HU3MKU Ha 6a30BOM ypOBHE, B TOM

qclie IPeAMETHBIE PE3YNbTATHI MO roAaM 00yUeHNUs;

e cojepkaHue yueOHoro npeamera « u3nkay mo rojgam 00ydeHusl.

®du3rka Kak Hayka 0 HauOosiee OOLIMX 3aKOHAX MPHUPOIbI, BHICTyIAasi B KaueCTBE
y4eOHOro mIpeaMeTa B IIKOJE, BHOCUT CYUIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHHU 00
okpyxatorieM wmupe. IIkonpHBIM Kypc (QuU3MKu — cHCTEMOOOpa3yoIun s
€CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JIEKAT B
OCHOBE TMpPOIECCOB M SIBJIEHUH, HU3y4YaeMbIX XUMHUEH, Ouojoruen, (HuU3NUIecKout
reorpagueit u actpoHomuei. Mcrnonab30BaHWE U aKTUBHOE MPUMEHEHHE (PU3MUYECKHX
3HAHMM ONpeaeNsaeT XapakTep W pa3BUTUE pPAa3HOOOPa3HbIX TEXHOJOTHH B cdepe
DHEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, IIOJYYEHHUS HOBBIX MAaTEPHAOB C
3aJlaHHBIMU CBOMCTBaMU M Apyrux. M3ydenue (u3uku BHOCUT OCHOBHOM BKIJIAJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00ydarouuxcs, B popMupoBaHue
YMEHUN NPUMEHSITh HAy4YHBI METOJ MO3HAHWS NpPHU BBINOJHEHHMM HMH Y4eOHBIX
UCCIIEJOBAHUM.

B ocHoBy Kypca (usuku ais ypoBHSA cpeqHEero ooiiero oOpa3oBaHHs MOJIOXKEH
P UAEeH, KOTOPbIE MOKHO PACCMAaTpPUBATh KAK MMPUHLHUIIBI €r0 MOCTPOEHUS.

Hoesa yenocmnocmu. B COOTBETCTBUM C HEH Kypc SBISIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COAEPKUT MaTepuan U3 BCeX pa3lenoB (U3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (DU3UKHU.

Hoes cenepanuszayuu. B cOOTBETCTBUU C HEW MaTepualn Kypca PU3UKU 00beTUHEH
BOKpYr ¢u3nueckux teopuil. Benymmm B Kkypce sBiusercs (popmupoBaHHe
MIPEACTABIEHUN O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEIIECTBE U IOJIE.



Hoes eymanumapuzayuu. EE peanusaiusi TpejamnoyiaraeT HCMIOJIb30BaHUE
TYMaHUTApHOTO MOTEHIMada (PU3NYECKON HAYKH, OCMBICIEHUE CBSI3U Pa3BUTUSA (HU3UKU
C pa3BuTHEM OOIIECTBAa, a TaKXKe C MHUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU H
HKOJIOTMYECKUMU MTPOOIEMaMHU.

Hoes npuxnaonoti nanpasnennocmu. Kype pusuku mpeamnosiaraet 3HaKOMCTBO €
HIUPOKUM KPYTrOM TEXHMUYECKHX M TEXHOJOTHYECKUX MPHUIIOKEHUN M3yYEHHBIX TEOpUi
Y 3aKOHOB.

Hoes sxonocuzayuu peannsyercs MocpeCTBOM BBEICHUS 3JIEMEHTOB COJEpKaHUs,
MOCBSIUIEHHBIX JKOJIOTMUECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHBI C
pa3BUTHEM TEXHUKH W TEXHOJIOTMH, a Takxke OOCYXJEHHS IpoOJieM paluOHAIbHOIO
MPUPOAOIIOIB30BAHUS U SKOJIOTHYECKON O€30aCHOCTH.

CrepXKHEBBIMU dJIEMEHTaMU Kypca (QU3MKM Ha YpPOBHE CpPEIHEro OOILero
oOpa3zoBaHus SBIAIOTCS (usmdeckue Tteopuu (HopMHpOBAHUE MPEACTABICHUN O
CTPYKType NOCTPOEHUS (PU3NYECKOM TeOopHuH, poiu (YyHIAMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEICTaBICHUSAX O MPUPOJIEe, TPAHULAX MPUMEHUMOCTHU
TEOPUM, JUIsl OTUCAHUS €CTECTBEHHO-HAYUYHbIX SIBJICHUH U MPOLECCOB).

CucTeMHO-AeSTENbHOCTHBIN MOJX0I B Kypce (PU3MKHU peanmu3yeTcsl MpexJie BCEero
3a CU€T OpraHu3allK HKCIIEPUMEHTAIBHON AesTeIbHOCTH o0yyatomuxcs. i 6a30Boro
YpOBHS  Kypca (QU3MKM — OTO  UCIHOJIb30BaHUE  CHUCTEMBl  (PPOHTAIBHBIX
KpPaTKOBPEMEHHBIX 3KCIEPUMEHTOB U JaOOPaTOPHBIX padboT, KOTOPhIE B MPOTpaMMe IO
¢bu3nKe 00beAMHEHBI B OOIINIA CIUCOK YYEHUUECKUX MPAKTUYECKUX padboT. Brinenenue
B YKa3aHHOM MepeyHe J1abopaTopHbIX padOT, MPOBOAUMBIX JJIsi KOHTPOJIS U OLIEHKH,
OCYUIECTBIISIETCS YYaCTHUKAMU 00pa30BaTEIbHOIO MPOLECca UCXO0d U3 0COOCHHOCTEN
TUTAaHUPOBAHUS U OCHaleHus1 kabuHeTa ¢usuku. [Ipu sTomM obecrnieunBaeTcs oBlaieHNUE
OOy4YalOIMMHUCS YMEHHMSIMU TPOBOAMTH KOCBEHHBIE HW3MEPEHHUs, HCCIEAOBAHMS
3aBUCUMOCTEM  (U3MYECKUX BEJIMYMH M IOCTAHOBKY ONBITOB MO IPOBEPKE
MPEIJI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yIENSETCs PELICHUIO PACUETHBIX M KaUeCTBEHHBIX 3aaa4. [1pu
TOM JUIsl PAcU€THBIX 3aJa4 NPUOPUTETOM SBISAIOTCS 3aJaud C SBHO 3aJaHHOMU
¢u3nuecko  MOJENbl0, MO3BOJSIONIME  MPUMEHATh  HU3YYEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOIr0 pasjelsia Kypca, TaK U MHTErpUpys 3HAHUS U3 Pa3HBIX
paznenoB. [l KauecTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS 3a/aHMs HAa OOBICHEHHE
npoTeKaHus: (QU3NYECKUX SBJICHUNA W MPOLECCOB B OKPYXKAIOIIEH XKU3HU, TpeOyrolue
BbIOOpa (PM3HUECKONW MOJEIH JJIsl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedboBanusimu GI'OC COO k MarepuaibHO-TEXHUYECKOMY
oOecrieueHuto y4yeOHOro mpouecca 0a30BbIi ypoBeHb Kypca (U3MKM Ha YPOBHE
cpenHero oO1ero o0pa3zoBaHus T0JKEH U3ydaThCsl B YCIOBUSAX MPEAMETHOrO KaOuHeTa
GU3UKM WM B YCIOBUSAX HWHTETPUPOBAHHOIO KaOWMHETa NPEIMETOB €CTECTBEHHO-
Hay4yHOro Iukia. B kaOuHere (Qu3MKM OMKHO OBITH HEOOXOIMMOE J1labopaTOpHOE
o0opyZ0oBaHUE ISl BBIOJIHEHHUS YKa3aHHBIX B MporpaMmme no (U3HKE YUYEHUUYECKUX
MPaKTUYECKUX PabOT U IEMOHCTPALMOHHOE 000PYI0BaHUE.



JleMoHcTpanmoHHoe 00opyoBaHrue (GHOPMUPYETCS B COOTBETCTBUM C MPUHIIUIIOM
MUHUMAJIBHON JIOCTATOYHOCTH M OOECTEeUMBAET TIOCTAHOBKY IEPEUYHUCICHHBIX B
nporpamMme 1Mo (DHU3WKE KITIOYEBBIX JIEMOHCTpAIMA MJisi HCCICIOBAHUS H3Y4aeMbIX
SBIICHUI U TPOIIECCOB, SMIMUPUYECKUX M (HYHIAMEHTATBHBIX 3aKOHOB, HX TEXHHUECKHUX
IIPUMEHEHUM.

JlabopatopHoe  o0opyJoBaHHME JUISI  YYCHHYECKUX  MPAKTHUYECKUX  pabdoT
dbopMupyeTcs B BUJE TEMaTHIECKUX KOMIUIEKTOB U 00ECIIEUMBACTCS B pacdére OJHOTO
KOMIUIEKTa Ha JABYX oOydaromuxcs. Temarndeckne KOMIUIEKTHI JIaDopaTOPHOTO
o0Opy/nOBaHUSI JOJDKHBI OBITh TIOCTPOEHBI Ha KOMIUIEKCHOM  HCIIOJIb30BaHUU
aHAJIOTOBBIX M IIU(PPOBBIX MPUOOPOB, a TAaKKE KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM
B BUJIe LU(DPOBBIX JabOpaTOpuil.

OCHOBHBIMU TIETISIMU U3YYCHUS (PU3UKHU B 00IIEM 00pa30BaHUM SBISIFOTCS:

e (opMupoBaHHE HHTEpECA M CTPEMJICHHS O0yUYaIOUINXCS K HAYYHOMY H3YYCHHIO

PUPOJIBI, PA3BUTHE UX WHTEIUIEKTYalIbHBIX U TBOPUYECKUX CIIOCOOHOCTE;

e pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HAHUS U (OPMHUPOBAHNE
HCCJIEIOBATEIILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PECHHS KaK pe3ysbTaTa W3YYCHHS OCHOB
CTPOCHHUSI MaTepUH U (PYHTAMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHHUI OOBICHATH SIBICHUS C HCIIOJIb30BaHHWEM (DH3MUECKHUX
3HAaHWW U HAYYHBIX JI0KA3aTEIbCTB;

e (dopMupoBaHHE TPEACTaBICHUH O ponu GU3NKA AN Pa3BUTUS  IPYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOTHH.

JlocTkeHrne STUX Iienell obOecreynBaeTcsl pelIeHHEeM CIEAYIIUX 3a7ad B

npoiiecce n3yueHus Kypca (GU3MKu Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

e npuoOpeTeHue CcHUCTeMbl 3HaHUU 00 oOmUX (U3HMUECKHMX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHsIX, BKJIIOYas  MEXaHHWKY, MOJEKYJIApHYIO  (H3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (PM3UKY U 3JIEMEHTHI aCTPO(PHU3UKY;

e (dopMupoBaHHE YMEHUH MPUMEHITh TEOPETUYECKUE 3HAHHS A OOBSICHEHUS
busznyecKkux SBICHUI B MPHUPOJAE W ISl MPUHATHA MPAKTHUECKUX PEIICHUNA B
MMOBCEIHEBHOM KU3HHU;

e OCBOEHHE CTIOCOOOB peIICHHs Pa3IMYHBIX 337a4 C SBHO 3a/JaHHON (pu3MUecKoi
MOJIEJIbIO, 3aJ1a4, MOAPAa3yMEBAIOIINX CAMOCTOSTENbHOE CO3/jaHne (HPU3NUIECKOM
MOJIETIH, aJIEKBaTHOU YCIOBUSM 3a/1a4H;

e TOHMMaHHWE (UBNYCCKUX OCHOB ¥ TPUHIIUINOB JEHCTBUS TEXHHUECKHX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB, MX BIHMSHHUS Ha OKPY>KAIOIIYIO
cpeay;

e OBJIAJICHUE METOJAMHU CaMOCTOSITEIILHOTO IUIAHUPOBAHHWS W  TPOBEICHUS
bu3nYecKuX HKCIEPUMEHTOB, aHalW3a W HHTEpIpeTanuu WHGOpMaInH,
OTpeJIeIeHHs] JOCTOBEPHOCTHU MOITYYEHHOTO Pe3yJIbTaTa;

e CO3JaHME YCIOBHH [JIsl Pa3BUTHS YMEHHUW MPOEKTHO-HCCIIEI0BATENbCKOM,
TBOPUYECKOM JI€ATEIBHOCTH.



Ha wu3yuenne ¢usuku (0a30Bblii ypOBEHb) Ha YPOBHE CpPEAHEr0o OOIIEro
oOpazoBanus orBoautcs 136 yvacos: B 10 kimacce — 68 vacoB (2 yaca B Heneno), B 11
KJ1acce — 68 JacoB (2 "aca B HEEIIO).

[Ipennaraembrii B mporpamMme TmoO (U3HKE TEpeYeHb JIA0OPATOPHBIX W
NPaKTHYECKUX paboT sABIAETCS PEKOMEHJOBAaHHBIM, Yy4YUTENb JelaeT BbIOOD
npoBeJeHUS JabopaTOpHBIX pabOT H OMBITOB C YYETOM HWHAMBHAYAIbHBIX
0COOEHHOCTEN 00yYaroIuXCsl.

COIEPKAHUE OBYUEHUSA
11 KVIACC

Paznen 4. DinekrpoauHaMuKa

Tema 3. Macnummnoe noe. InNeKmpoMazHUMHaAA UHOYKUUSA

[TocTtossHHBIE MarHuThl. B3aMMoOIeNCTBHE NOCTOSHHBIX MAarHuTOB. MarHutHoe
nosje. BexkTop MarHUTHOW WMHAYKUMH. lIpuHIMO Cyneprno3unuu MarHUTHBIX IIOJIEH.
JIunun MarHuTHOM MHAyKUMM. KapThHa JMHWUKA MarHUTHOM HHIYKIUHM  IIOJS
ITOCTOSIHHBIX MAarHUTOB.

MaruutHOEe 1oJIe MPOBOJHMKA ¢ TOKOM. KapTuHa JMHMI MHIYKIIMM MarHUTHOTO
IoJIsl JUIMHHOTO MPsSIMOTO TPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHUKA,
KAaTyIIKHU ¢ TokoM. OnbIT Dpcrena. BanmoneicTBue NpoBOAHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenna, €€ Moayiab W HampaBlieHUE. [[BMKEHHE 3apsHKEHHOW YaCTHUIBI B
OJIHOPOJTHOM MarHuTHoM mosie. Pabota cuibl JlopeHna.

SIBiieHME DJIEKTPOMArHUTHOM MHAYKUMU. 110TOK BEekTOpa MarHUTHOM MHAYKLIWH.
DNEKTpOABMXKYIIAsA CUJIA MHAYKIUU. 3aKOH 3JIEKTPOMAarHuTHOM MHAyKInu Dapanaes.

BuxpeBoe aiekTpuyeckoe Tmojie. ODJIEKTPOABMKYIIAS CUJa MWHAYKIUA B
MIPOBOJHUKE, IBHXKYILEMCS ITOCTYNATENBHO B OTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHnykTUBHOCTE.  SIBIEHHME  CaMOMHIYKIMH.  OJEKTPOJBMXKYIIAs  Cuja
CaMOMHIYKIIHH.

OHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4yeckne yCcTpOMCTBA U NMPAKTUYECKOE NMPUMEHEHHUE: MOCTOSHHBIE MAarHUTHI,
ANEKTPOMArHUThI,  JJEKTPOJABUraTelb,  YCKOPHUTENIM  JJEMEHTAPHBIX  YaCTHII,
MHIYyKIMOHHAS IEYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM I1OJIEM.

JIMHUY MHIYKIIMY MarHATHOTO MOJIS.

B3aumopenicTBue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JenictBue cumbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.



SIBneHne dNEKTPOMAarHUTHOW UHAYKIUU.

IIpaBuno Jlenua.

3aBUCHUMOCTb JJIEKTPOABWKYIIEH CHIBI HMHIAYKIMU OT CKOPOCTH H3MEHEHUS
MAarHATHOTO TIOTOKA.

SIBneHne caMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHre MarHuTHOTO MOJS KaTYIIKU C TOKOM.

HccnenoBanne neicTBUA NOCTOSHHOIO MarHATa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS JIEKTPOMAarHUTHON MHAYKIUH.

Paszpnea S. KosieOanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbLE KOJ1€0AHUSA

Konebarenbhas cuctema. CBoOOAHBIE MEXaHUYECKHUE KoJieOaHus. ["'apmMmoHrueckue
konebanus. [lepuon, yacrora, ammiutyaa u ¢aza konedbanuil. [Ipy>KMHHBIA MasTHUK.
MartemaTtuyeckuii MasgTHHK. YpaBHEHHE TapMOHMYecKUX KosieOanuid. IlpeBpaienue
SHEPrUU MPHU TAPMOHUYECKUX KOJICOAHUSX.

KonebGarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KoJieOaHHUS B
UeanbHOM KoJeOaTeIbHOM KOHType. AHJIOTHs MEXAYy MEXaHUYEeCKUMU U
AIEKTPOMArHUTHBIMU KosieOanusimu. @opmyna ToMcoHa. 3aKOH COXpaHEHHs] SHEPTUU B
UjeanbHOM KOJeOaTeIbHOM KOHTYDE.

[IpencraBienne o 3aTyXawIIMX KoieOaHUsIX. BBIHYXIIEHHbIE MeXaHHYECKHe
kosneOanus. Pezonanc. BeiHyX/1eHHbIE 3JIEKTPOMarHUTHbIE KOJIeOaHMUs.

Ilepemennslii TOK. CHHYCOMAANBHBIN NIEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYTHOE U IEUCTBYIOIIEE 3HAUYEHNE CHJIBI TOKA U HAIIPSKEHHUS.

Tpanchopmarop. I[IpousBoacTBO, mnepenadya u MNOTPeOJIECHUE DIEKTPUUECKOM
DHEPIUM. OKOJIOTMYECKHE PHUCKHA TIpU IPOU3BOJACTBE 3JIEKTpodHepruu. KympTypa
WCIIOJIb30BAHUS DJIEKTPOIHEPIUU B TIOBCETHEBHOM KU3HMU.

TexHuueckne yCcTpOMCTBA U MPAKTUYECKOE NPUMEHEHUE: DJIEKTPUUECKUN 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKA, IMHUHU dJIEKTPOIIepeaay.

Jlemoncmpayuu

UccnenoBanre mnapamMeTpoB  KojieOaTeabHOW CcHUCTeMBbl (NMPYKUHHBIA WU
MaTeMaTUYECKUA MASITHUK ).

HabOnronenue 3aryxaromumx Kojie0aHui.

HccnenoBanrie CBOMCTB BBIHYKACHHBIX KOJIEOAHUM.

HabGmnronenue pezonanca.

CB00OOIHBIE AIIEKTPOMAarHUTHBIE KOJIeOaHUSI.

OcuumiorpaMMbl  (3aBUCMMOCTH CHJIBI TOKa W HAaNpPsDKEHHUS OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3soHanc nmnpum  mocinegoBaTENbHOM — COCIMHEHHMM — PE3UCTOpA,  KATYLIKH
MHIYKTUBHOCTH M KOHJIEHCATOpA.

Mogens TMHUH AIEKTPONEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul



HccnenoBanue 3aBUCUMOCTHU NEPUOIA MAJIBIX KOJIEOAHUM Tpy3a Ha HUTU OT JJIMHBI
HUTHU U MaccChl rpy3a.

HccnenoBanre NMEpeMEHHOTO TOKa B LENHM M3 MOCIEI0BATEIbHO COCIUHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUNHbLE 60TIHbL

MexaHnueckue BOJIHBI, YCIOBHsS pacnpocTpaHeHusa. lIlepumon. Cxopoctb
pacrpocTpaHeHuss W JUIMHA BOJHBL. IlomepeyHble W NOPOJOJIBHBIE  BOJIHBI.
WUuTtepdpepentus u audppakuns MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJIHBI. YCIOBUS H3JIYYEHHS JJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BekTopoB E, B, V B anekrpomarautHOM BosHe. CBOiCTBa
ANIEKTPOMArHUTHBIX BOJIH: OTpaXEHHE, NPEOMIICHHE, NOoJsApu3auus, AUPpakuus,
unTeppepenuus. CKOpocTb 3J€KTPOMarHUTHBIX BOJIH.

[IIkana SJIEKTPOMATHUTHBIX BOJIH. [IpuMeHEHWE DJJIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

IIpuHIMIIBI paIUOCBA3U U TelleBUAeHUA. Pagnonokanuys.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAKOLIEN CPEbI.

TexHudyecknue ycTpoWCTBA W INPAKTUYECKOE TNPHUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBas JUAarHOCTMKA B TEXHMKE MW MEIMIMHE, pajap,
paguonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBYU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U paclpoCTpaHEHUE MONEPEUYHBIX U MPOIOIbHBIX BOJIH.

Koneobmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpaxkeHus: U NPeIOMIICHUS] MEXaHUYECKUX BOJIH.

Ha6mronenue unrepdepenunu u 1udpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM U 4acTOTOM
KOJIeOaHUH.

HccnenoBanre CBOWCTB DJJEKTPOMATHUTHBIX BOJIH: OTPAXKEHHUE, IPEIOMIIEHUE,
noJispu3anus, 1upakuus, uHTepdepeHus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMosMHENWHOE  pacnpoCTpaHEHUE  CBETa B
ogHOpoAHOU cpene. Jlyu cBera. ToueyHbI UCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBl OTpaxkeHus cBera. [locTpoeHue u300pakeHUU B
IJIOCKOM 3€pKaje.

[Ipenominenue cBera. 3aKOHBI MPENOMJIEHUS CBeTa. AOCOJIOTHBIA IMOKa3aTeNb
npenomienus. l[lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI  yroja  IOJIHOTO
BHYTPEHHETO OTPaKECHHUS.

Hucnepcust cBeta. CiaoxHbIi coctaB Oenoro csera. L{Ber.

Cobuparomue u pacceuBaromue auH3bl. ToHkas nuH3a. DOKYyCHOE pAacCTOSHUE U
onTHYecKass cuia TOHKOW suH3bL. [locTpoenne wu3z00pakeHuit B coOuparomux u
paccenBaromnx JuH3ax. Dopmyna TOHKOW JIMH3bL. Y BEJIMYECHUE, 1aBAEMOE JIMH30M.



[Ipenenbl NpUMEHUMOCTH T€OMETPUIECKON ONITUKHU.

BonnoBas ontuka. Untepdpepenmnus cseta. KorepeHTHble UCTOYHUKH. Y CIOBHS
HaOIIOICHUS] MAaKCUMyMOB U MUHUMYMOB B HMHTEP(EPEHLMOHHON KapTHHE OT ABYX
cuH(pa3HBIX KOTE€PEHTHBIX HCTOYHHUKOB.

Hudpakuusa csera. [AudpakunonHas pemérka. YcioBUe HaOIIOAEHUS TJIABHBIX
MaKCUMYMOB MpHY MaJI€HUU MOHOXPOMATUYECKOIO CBETA HA TU(PAKIIMOHHYIO PEHIETKY.

ITonsapusanus caera.

TexHuyecknue yCTpOWCTBA M IPAKTHYECKOE INPHUMEHEHUE: OYKH, JIyIa,
¢doToamnmapat, NPOSKIMOHHBIM amnmapaT, MUKPOCKOI, TEJIECKOI, BOJOKOHHAs OITHKAa,
nupakuroHHas peméTKa, moasipous.

Jlemoncmpayuu

IIpsMonuHeHOE  pacupOCTpaHEHUE, OTPAKEHHUE U [PEJIOMIIEHUE  CBETA.
OnTuyeckue npudopshl.

ITonHOe BHYyTpeHHEe oTpaxkeHue. Mozenb CBETOBOAA.

HccnenoBanue cBOMCTB H300paXKe€HUM B JTMH3AX.

Mojenn MUKpOCKOIIA, TEJIECKOIIA.

Habmronenue natepdepeHinm crera.

Habnronenue audpakiuu ceera.

Hab6nronenue nucnepcuu cBera.

ITonyuyeHue cnekTpa ¢ MOMOLIBIO IPU3MBI.

[Tony4yenue cnekTpa ¢ MOMOMIbIO JU(GPAKIUOHHON PEIETKY.

HaGnronenue nonsipusaluu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue rnokasaress MpeIoMIICHUS CTEKIIA.

HccnenoBanue cBOMCTB M300paXKeHUM B JTMH3AX.

Hab6nronenue nucnepcuu cBera.

Pazges 6. OcHOBBI ClIeIHAJIBHON TEOPUH OTHOCHTEIbHOCTH

['paHnIbl TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKHU. [locTynaTtel cnenuaabHOU
TEOPUU OTHOCUTEIBHOCTU: WHBAPUAHTHOCTb MOJIYJs CKOPOCTA CBETA B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBLHOCTh OJJHOBPEMEHHOCTH. 3aMEJJICHHE BpPEMEHH U COKpAICHUE
JUTUHBIL.

DHEPrusi 1 UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBsA3p Macchbl C DHEPrU€d U HMMITYJIbCOM PEIISITUBUCTCKON YacTULbl. DHEPrus
MOKOSI.

Pazgen 7. KBanToBasi pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®otonbl. ®opmyna [lnanka cBsizu sHepruu GOTOHA C €r0 YACTOTON. DHEpPrus u
UMITYJIbC (POTOHA.



OtkpeiTue u uccinenoBanue ¢doroddpdexra. OnbiTel A. I'. CroneroBa. 3aKOHBI

dotordpdexra. VYpaBHenue OuHmTeitHa 118 (doToddpdekra. «KpacHas rpanHunar
dbororddexra.

JlaBnenue ceeta. OnwiTel I1. H. JleGenera.
XUMHUYECKOE IEUCTBUE CBETA.
TexHuueckue ycTpoWcTBa M MPAKTHYECKOE TMPUMEHEHHE: (POTORIEMEHT,
boTogaTUMK, COJIHEUHAs OaTapest, CBETOAUO/I.
Jlemoncmpayuu
®oT03p(HeKT Ha YCTAaHOBKE C IMHKOBOW IJIACTUHOM.
Uccnenosanne 3akoHOB BHelHero (hoTodddexra.
Cseroauo.
Conneunas Oartapest.
Tema 2. Cmpoenue amoma
Mopenr atoma Tomcona. OmnbiTel Pesepdopma mo paccesHuto o -4acTHII.
[Inanerapuas moxaenb atoma. Iloctynatrel bopa. M3nydenue u moriomieHue (pOTOHOB
IIPU MEPEXOJE aToMa C OJAHOTO YPOBHS DHEPTrUM Ha Apyrou. Bunbl cnexktpoB. CrekTp
YPOBHEW HEPrUH aTOMa BOJOPOAA.
BosiHoBbie cBoiicTBa uactull. Bomnwel ae bpoinsa. KopnyckynsipHO-BOJTHOBOM
IyaJu3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.
TexHuueckne yCcTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: CIIEKTPAJIbHBIN aHAIU3
(cieKTpocKoI), Ja3ep, KBAaHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Onpenenenue JUIMHBL BOJIHBI Ja3epa.
HabGnronenue vuHeHyaThIX CIEKTPOB U3ITyUEHHUS.
Jla3zep.
Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul
Hab6nrogenue nuHeiyaToro cnekrpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOXKHOCTh CTpoeHusd sapa. OTKpwITHE
paanoakTuBHOCTH. OnbIThl Pesepdopra mo ompeneneHuro coctaBa paguoOAKTUBHOTO
u3nydenus. CoiicTBa anbda-, Oera-, raMmma-u3nydeHus. BnusHue pagnoakTUBHOCTH Ha
KUBBIE OPTAHU3MBI.
OtkpeiTHE TpoTOHa M HelTpoHa. Hykinonnas wmoxens sanpa [eiizenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncio sapa. M30Tomsl.
Anb(a-pacnag. DIEKTPOHHBII U MO3UTPOHHBIN Oera-pacnaza. ['amma-uznyuenue.
3aKOH paanoaKTUBHOTO pacraja.
DHeprust CBs3M HYKJIOHOB B siipe. SaepHbie cuibl. Jledext macchl sapa.
AnepHble peakuuu. JleneHrue U CUHTES slep.
SAnepusbiii peaktop. TepmosinepHblii cunte3. [IpobiieMbl U MEPCHEKTUBBI SACPHON
DHEPIreTUKH. DKOJOTHYECKUE ACTIEKTHI SAEPHON YJHEPTrEeTUKMU.



DneMeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.

MeTtoibl HA0JIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULI.

@dyHIaMeHTaabHble B3auMOJeHcTBUA. EqUHCTBO u3nueckoil KapTUHBI MUpA.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHE: JO3UMETpP, Kamepa
Buinbcona, siaepHbiil peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

CUY€TunK MOHU3UPYIOLINX YACTULL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKoB YacTHI] (IO TOTOBBIM GoTOrpadusim).

Pa3znes 8. DineMeHTBI aCTPOHOMMHU M aCTPOPU3MKH

Oransl pa3BUTHS acTpoHOMHU. IIpuKnagHOE W MHPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMUH.

Bun 3Bé3nnoro ne6a. Co3Bes3nusi, sipkue 3BE3/1bl, IVTAHETHI, UX BUIUMOE JBUKEHUE.

Conneynas cucrema.

Connue. ConneuHnass akTUBHOCTb. MlcTouHMK SHepruu CoJiHIA U 3BE31. 3BE3/BI, UX
OCHOBHBIE XapaKTEPUCTUKU. [[narpaMMa «CIEKTPaIbHBIN KJIAaCC — CBETUMOCTB). 3BE3/bI
[JIABHOM IOCJIEN0BATENBHOCTH. 3aBUCHMOCTh «Macca — CBETHMOCTBY» I 3BE3]
[JIABHOM  NOCJENOBATENbHOCTU. BHyTpeHHee crpoeHune 3BE34. CoOBpeMEHHbIE
IIPEACTABIICHUS O MPOUCXO0KICHUM U 3BOoUrHA CoHIA U 3BE3MT. DTanbl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [amaktuka. Ilonmoxenume u nBuxkenue ConHua B
lN'anaktuke. Tunmel ramaktuk. PaguoranakTuku W KBasapbl. UEpHBIE IBIPHI B sApax
rajgakTUK.

Bcenennas. Pacmmpenne Bceenennoi. 3akon XaO06ma. PaszOeranue ranakTuk.
Teopus bonbioro B3peiBa. PenuKTOBOE U3I1yYeHUE.

Macmtabnas crpyktypa Beenennoit. Metaranakruka.

Hepeménnrlie npobiieMbl aCTPOHOMUMU.

Yyenuueckue nabnooenus

HaGnrogenuss HEBOOPYKEHHBIM TJIa30M C HUCIHOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUH JJIs1 ONpe/ieNIeHUs TOJI0KEeHHsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO AaTy:
OCHOBHBbIE c03Be3us1 CEBEPHOIO MOJYIIAPHS U IPKUE 3BE3BI.

Ha6mronenus B teneckon JlyHsl, miuanet, Mieunoro Ilytu.

Oo6o01maromniee MOBTOPEHUE

Ponb ¢usuku u acTpOHOMUU B SKOHOMUYECKOU, TEXHOJIOTMYECKOHN, COLIMAIBHON 1
ATUYECKON cdepax NesTeIbHOCTH YelIOBEKa, POJb U MECTO (PU3UKU U acCTPOHOMHH B
COBPEMEHHOW HAy4HON KapTHHE MHpa, posib (PU3NYECKOH Teopuu B (OPMUPOBAHUU
MpeACTaBlIeHU O (U3MUECKOW KapTHHE MHpa, MECTO (PU3NYECKON KapTHHBI MHUpa B
o01IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3H

Nzyuenne kypca pusnuku 6a30Boro ypoBHs B 11 kiacce ocymiecTBIseTcs: ¢ y4ETOM
coJiep KaTeNIbHbIX MEXKIIPEJAMETHBIX CBSI3€H C KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.



Meowcnpeomemnvlie nowsimusi, CBSI3AHHBIE C W3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHUE, HAYYHbIN (DAKT, TMNOTE3a, (PU3NYECKasl BEIUUYMHA, 3aKOH, TEOpHs,
HaO0JI0IeHNE, SKCIIEPUMEHT, MOCIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: penieHHe CUCTEMbl YpaBHEHHM, TPUTOHOMETpUYECKUE (PYHKIUU:
CHUHYC, KOCHHYC, TaHI€HC, KOTAaHI'€HC, OCHOBHOE TPUI'OHOMETPHUUYECKOE TOKIECTBO,
BEKTOpPbl M MX MPOECKLUMH HAa OCU KOOPAUHAT, CJIOKECHUE BEKTOPOB, IPOU3BOJHBIC
AIIEMEHTAPHBIX (QYHKUUN, MPU3HAKU MOAOOUS TPEYTrOJIbHUKOB, OMpEAeSeHUe IIOMaIn
IJIOCKUX QUryp u 00bE€ma Tel.

buonocus: anexTpuyeckue sIBICHUS B )KUBOM MPUPOE, KoieOaTenbHbIe TBUKEHUS
B KUBOW NIPUPOAEC, ONTUUYECKHUE SIBJICHUS B JKUBOU MPUPOJE, NEUCTBUE paguallMd HA
YKUBBIC OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAST CTPYKTYpa TBEPABIX Tell,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON peIETKU, CIIEKTPaIbHbIM aHAN3.

l'eoepaghus: mMarHuTHBIE TONIIOCAa 3€MIIM, 3aJ€KH MAarHUTHBIX Py, QoTochEMKa
36MHOU IOBEPXHOCTH, MPEICKA3aHUE 3€MIICTPSICECHUM.

Texnonocusa: JNHWHUM  DJIEKTpoOllepenad, TEHEpaTop IIEPEMEHHOr0  TOKa,
AJIEKTPOABUTATENb, MHAYKIMOHHASA IeYb, pajap, paluONPUEMHHUK, TEIECBU30D, AHTECHHA,
tenepon, CBY-meub, NPOEKIIMOHHBIM amnmapaT, BOJOKOHHAs OMNTHKA, COJIHEUHAs
Oatapes.

INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPE/IHEI'O OBIIIETI'O OBPA3OBAHUASA

OcBoenne yueOHOoro mpeamera «®Du3mkay Ha YPOBHE CPEAHETO OOIIETO
oOpazoBanus (0a30BBI YpPOBEHb) JOJDKHO OOECHEYUTh JOCTIKEHHE CIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS ydeOHOro mnpenmera «DU3UKA» TOJKHBI
OoTpakaTb ~ TOTOBHOCTb W  CIIOCOOHOCTh  OOYYalOLIUMXCS ~ PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHCTEMON II€HHOCTHBIX
OpUEHTALNM, MO3UTUBHBIX BHYTPEHHUX yOeKICHUH, COOTBETCTBYIOLINX
TPaUIIMOHHBIM IIEHHOCTSIM POCCHICKOTro 0OIIEeCTBA, paClIMPEHUE KU3HEHHOTO OIbITa
M OmbITa JEATEIbHOCTA B IPOLIECCE pEaln3alMyd OCHOBHBIX  HaIPABJICHUU
BOCIIUTATEIIbHOM JIEATEIILHOCTH, B TOM YHUCIIE B YACTH:

1) rpa’KaaHCKOro BOCIMTAHUA:

c(OpPMHUPOBAHHOCTh TPAXKIAHCKOM MO3ULKK OO0YyYarolerocss Kak akTUBHOTO H
OTBETCTBEHHOTO YJIE€HA POCCUHCKOI0 OOIIECTBA;

MIPUHATHE TPagULIMOHHBIX 0011eYeI0BEYECKUX T'YMaHUCTUYECKUX u
JNEMOKPAaTHYECKUX LEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JE€ATEJIIBHOCTh B HMHTEPECAX TPa)XAaHCKOTrO
o011ecTBa, y4acTBOBaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aliy;



YMEHHE B3aUMOJECHCTBOBATh C COUUAIBHBIMM MHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKUMAMY ¥ HA3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOU JEATEIBHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMSA

c(hOpMUPOBAHHOCTh POCCUUCKON TPaXKJaHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CHUMBOJAM, JTOCTHKEHUSIM
pOCCHMCKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTh  OIIEHMBATh CHUTYyallMi0 W MPUHUMATh OCO3HAHHBIE pelIeHUS,
OpHUEHTHUPYSACh HA MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHM, B TOM YHCIIE B
NEATEIIBHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS :

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAs 3CTETHUKY HAy4YHOIO TBOPYECTBA,
npucyuero GU3n4eckoil Hayke;

5) TpyaA0BOI0 BOCIMTAHMS :

MHTEPEC K pa3nyHbIM cepam mpodeccHOHaTbHON NeSITeTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3UMKON M TEXHUKOM, YMEHHE COBEpILIATh OCO3HAHHBIN BHIOOp Oymyuieit
npodeccun u peaan3oBbIBaTh COOCTBEHHbIE KU3HEHHBIE IJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIaCTH
(GU3HUKY HA TPOTSKEHUHU BCEU KU3HH;

6) 3K0JI0rN4eCKOro BOCIIMTAHUSA:

c(OpPMHPOBAHHOCTh  JKOJOTUYECKOW  KYJNbTYpbl, OCO3HAHHME  IJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX POoOIIeM;

IUIAHUPOBAHUE U OCYIIECTBICHUE JEHUCTBUM B OKPYKAIOIIEW Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO pa3BUTHSI YEIIOBEUECTBA;

paclIMpEHUE ONBITA NESITENBHOCTH 3KOJIOTMYECKON HAIPABICHHOCTH HA OCHOBE
MMEIOIIUXCS 3HAHUM 10 (PU3UKE;

7) HEHHOCTH HAYYHOI'O NMO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3HUECKON HAYKH;

OCO3HAaHHE LIEHHOCTH HAay4YHOW AEATEIBbHOCTH, TOTOBHOCTh B IPOLIECCE M3YUYCHHS
GU3UKKM  OCYHIECTBISTh  MNPOEKTHYIHO W HUCCIENOBATEIbCKYI0  J€ATEIbHOCTb
WHJVWBHUAYAJIBbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATBI

IHo3HaBaTe/ibHBIE YHUBEPCAJbHbIE yUeOHbIE 1€ CTBUSA
ba3oBbIe JIorH4YecKue JelcTBUs:
CaMOCTOSITEILHO (POPMYIUPOBATh M aKTyaJU3UPOBaTh MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;



ONpeNeNsATh IIeNd JEeSATeNbHOCTH, 3a/aBaTh TMapaMeTpbl W KPUTEPUU UX
TOCTHKCHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH WM TPOTHUBOPEUHSI B pacCMaTPUBAEMbIX (HU3HUYECKUX
SBIICHUSX;

pa3pabaTeiBaTh IUTAH pEMICHUS NPoOIeMBbI C YYETOM aHajan3a HMMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepHUaIbHBIX PECypCOB;

BHOCHTHh KOPPEKTHUBBI B JESITEIHHOCTH, OLIEHUBATH COOTBETCTBHE pPE3YJIbTATOB
EJISIM, OTICHUBATh PUCKHU TIOCTIEACTBUN ACSITENbHOCTH;

KOOPAMHHUPOBATh U BBIMOJHATH PabOTy B YCIOBHUSX PEallbHOTO, BUPTYaJbHOTO U
KOMOMHHUPOBAHHOTO B3aMMOJICHCTBYS;

pa3BUBATh KPEATHBHOE MBIIIJICHHUE MTPH PEIICHUH KU3HEHHBIX TIPOOIIEM.

Bba3oBble uccienoBareabckue 1edCTBUS:

BJIaJIeTh HAy4YHOH TEPMHHOJIOTHEH, KIIOUEBHIMU TMOHATHAMH M METOJaMHU
(bu3NYecKol HayKH;

BJa/ICTh HaBBHIKAMU YYE€OHO-HCCIEIOBATENIbCKOH W TMPOEKTHON JesSTeNIbHOCTH B
00nacT (QPU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOHMCKY
METOJIOB pelIeHHs] 3adad (U3NYECKOTO COJCp)KaHUS, NPUMEHEHHIO pPa3IUYHbBIX
METOJIOB TIO3HAHUS;

BJIAaJeTh BUAAMH JIEATEIBHOCTH 1O TOJIYYCHHIO HOBOTO 3HAHUS, €ro
MHTEpIpeTalny, TPeoOpa3oBaHUIO U MPUMEHEHUIO B Pa3UYHBIX YUCOHBIX CHUTYaIUAX,
B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1acTU (HU3UKU;

BBISIBJISITh IPUYMHHO-CIIE/ICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh 3a/1ady, BBIIBUTATh
THIIOTE3y €€ pelieHNs, HaXOAUTh apryMEHTHI JIJIs JO0Ka3aTelbCTBAa CBOMX YTBEP)KIICHUH,
3aaBaTh apaMeTPhl U KPUTEPUH PEIICHHUS;

aHAJIM3UPOBATh TOJIYYCHHBIC B XOJ€ PELICHUS 3aJadd Pe3yJbTaThl, KPUTHUICCKH
OLIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh M  (OpMYyIUpOBaTh COOCTBEHHbIE 3aJauyd B  00pa3oBaTEIbHOU
AESTeIbHOCTH, B TOM YHCIIE TIPU U3YYCHUH (DU3HKU;

JaBaTh OIEHKY HOBBIM CHTYAIIHSIM, OIICHUBATh MPUOOPETEHHBIH OIIBIT;

yMETh TEPeHOCUTh 3HAaHUS 1O (U3HKE B  MPAKTUYECKYI0  00JIacTh
KHU3HEICATCIHHOCTH;

YMETh HHTETPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE HJIEH, IPEJIaraTh OPUTHHAIBHBIC TIOAXOBI M PEIICHNUS;

CTaBHUTH MPOOJIEMBI U 33a9H, TOMYCKAIOIINE aTbTepPHATHBHBIC PEIICHUSI.

Pabora ¢ undopmaunmeii:

BJa/ICTh HAaBBIKAMH TMOJNy4eHUs HWHPOpMAIH (PU3UIECKOTO COJEpKaHUs U3
UCTOYHUKOB Ppa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBISATH IIOWCK, aHaJM3,
CHUCTEMAaTH3allMI0 M WHTEPIpeTalnnio WHOOpPMAUK pPA3IWYHBIX BHIOB U (popm
MPEICTaBICHNUS;

OLIEHWBATh JOCTOBEPHOCTh MH(OPMAIINY;

UCTIONB30BaTh CPeACTBa MH(OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIEeHNH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX H OpTraHM3AallMOHHBIX 3a1ad C



coOmoeHneM  TpPeOOBAaHMM  DPrOHOMHKH, TEXHHKH  O€30MacCHOCTH, THTHCHHI,
pecypcocOepekeHus, TMPaBOBBIX M OTHYECKUX HOPM, HOPM HWHGMOPMAIMOHHON
0e30I1aCHOCTH;

co37aBaTh TEKCThI (PU3UYCCKOTO COMEpKaHHUS B PaslIMYHBIX (hopMaTax ¢ y4ETOM
Ha3HAuYCHUs WHQPOPMAIMK M IICJICBOW ayIUTOPWUH, BBIOUpPAs ONTHUMAIBHYIO (OpMYy
MIPEJICTABIICHUS ¥ BU3yaJTH3aI1H.

KoMMyHHUKaTHBHBbIC YHHBEPCAJIbHbIC YYeOHbIEC AeHCTBHSA:

OCYUIECTBIIATH OOLIEHNE HA YPOKaX (PU3UKHU U BO BHE-YPOUHOU /€SITEIIbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYallui U CMTYaTh KOH(QIUKTHI;

Pa3sBEPHYTO M JIOTUYHO H3JaraTb CBOIO TOUYKY 3PEHUS C MCIIOJIb30BAHUEM
S3BIKOBBIX CPECTB;

IIOHAUMAaTh M MCIIOJIb30BaTh IIPEUMYIIECTBA KOMAaHAHOW M WHIMBUIAYaJIbHOU
paboThI;

BBIOMpAaTh TEMAaTHKy M METOJbl COBMECTHBIX JEHUCTBUH € YYETOM OOLIuX
HMHTEPECOB U BO3MOKHOCTEN KaXK0I'0 YICHA KOJIJIEKTUBA;

IIPUHUMATh LIEJIA COBMECTHOM IEATEIBHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH
NEUCTBUA N0 €€ IOCTHKEHUIO: COCTABJIATH IUIAH ACHUCTBUM, PACIPENENSTh POJIU C
y4€TOM MHEHHUI YYaCTHUKOB, OOCYK/1aTh PE3yabTaThl COBMECTHOM pabOThI;

OLICHMBAaTh KAaueCTBO CBOEr0 BKJIaJa M KaXKIOr0 yYaCTHHKA KOMaHJbl B OOIIMIA
pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

[peajaratb HOBBIE IIPOEKTBI, OLICHMBATh MUIAEU C IIO3ULUUMH HOBU3HBI,
OPUTMHAJIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATH IIO3UTUBHOE CTPATETUYECKOE ITOBEICHUE B PA3JIMUHBIX CUTyalUsIX,
MPOSBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PeryasitTuBHbIC yHUBepCaJbHbIC YUeOHBIC 1eiiCTBHA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYHIECTBIISITh TO3HABATEIbHYIO JESATENBHOCTh B 00JacTH
(GU3UKY U aCTPOHOMMH, BBISBIATH MPOOJIEMBI, CTABUTh U (POPMYIHPOBATH COOCTBEHHBIE
3a/1a4H;

CaMOCTOSITEJIbHO COCTaBJATH IUIAH PEIICHUS PACYETHBIX M KAYECTBEHHBIX 3a]ad,
IJIaH BBIMOJHEHUS TPAKTHUYECKONW paboThl € y4€TOM HMMEIOIIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTEHUI;

JaBaTh OLICHKY HOBBIM CHUTYallUsIM;

pacIMpATh paMKH Y4EeOHOT0 MpeMeTa Ha OCHOBE JIMUYHBIX MPEOYTECHHI;

JenaTh  OCO3HAaHHBIM  BBIOOp, AapryMeHTHpoBaTh ero, OpaTb Ha cebs
OTBETCTBEHHOCTb 3a PEILECHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (hOPMUPOBAHUIO U TMPOSIBICHUIO 3PYAUIIMUA B 00JIacTH (DU3UKH,
MOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENbHbBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIH HHTEJJIEKT:



JaBaTh OLIEHKY HOBBIM CHUTyallUsiM, BHOCHTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBAaTh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJ€Th HAaBbIKAMU IMO3HABATENBbHON pedIeKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JEHUCTBUIN U MBICIIUTEIBHBIX MPOLIECCOB, X PE3YJIbTATOB U OCHOBAHMIA;

UCIIOJIb30BaTh MNPUEMBI pedIeKCUU Il OLEHKH CHUTyallud, BBIOOpa BEPHOIO
pelIeHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHUS IO UX CHUKEHHUIO;

OPUHUMATh MOTHBBI W apryMEHThl JpPYyTHX T@pU aHajIu3e pe3ybTaToB
NS TENbHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl JpPYyTHX T@pU aHajIu3e pe3ybTaToB
NeSTENbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYrUX HA OMIMOKH.

B mnpormecce nocTHKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPAMMBI 10
bu3uke IS ypOBHS  CpelHero oOmero  oOpa3oBaHMs Yy 0Oydarouiuxcs
COBEPILIEHCTBYETCSA HMOILMOHAIBHBIN MHTEJJIEKT, MpeanoIaraommii
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKJIOYAIOIIET0 CIOCOOHOCTh IMOHUMAaTh CBOE 3MOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANPABJICHUS Pa3BUTUSI COOCTBEHHOM AMOIMOHANILHON cepbl, ObITh
YBEpPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUs, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTb 32 CBOE MOBEJEHUE, CIOCOOHOCTh aAalTUPOBATHCS K AMOLIMOHAIBHBIM
MU3MEHEHUSIM U IPOSBIATH THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMM, BKIIOYAIOIIEH CTPEMJICHUE K JOCTHIKECHUIO LENU |
ycnexy, ONTHUMHU3M, HWHULUATUBHOCTh, YMEHHUE JEHCTBOBAaTh HCXOId W3 CBOMX
BO3MO>XHOCTEH;

ASMIIATUH, BKJIIOYAIOUIEH CIOCOOHOCTh MOHMMATh AMOILMOHAIBHOE COCTOSIHHE
IPYTUX, YUUTHIBATh €ro MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U
COTEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOYAIOMIMX CIHOCOOHOCTb BBICTPAaUBAaTh OTHOUIEHUS C
APYTUMHU JIIOIbMH, 3a00TUTHCS, MPOSIBIATE MHTEPEC U pazpeniaTb KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K xonmy obyuyenusst B 11 kjacce mpeaMeTHble pe3yJibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh C(POPMUPOBAHHOCTh Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBAaTh HAa MpPUMEPAX poidb U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOM KapTUHBI MHpA, B Pa3BUTUM COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B NPAKTUYECKOW JEATEIBHOCTH JIOAEH, ULEJIOCTHOCTh W E€IUHCTBO
(bu3nYecKor KapTUHBI MUPA;



YUYUTBHIBATh TPaHUIIBI TPUMEHEHUS] U3YUYEHHBIX (U3UYECKUX MOJENIeH: TOYCUHBIN
ANEKTPUUECKHUI 3apsij, Jyd CBETa, TOUYEUHBIH MCTOYHHUK CBETA, SJAEpPHAst MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOT'O s/Ipa MpU pelIeHUH PU3MYECKHUX 3a/1ay;

pacrio3HaBaTh (U3UYECKUE SIBJICHUS (TPOLECChl) U OOBSACHITH WX Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH M KBAHTOBOM (PU3HMKHU: HJIEKTpUYECKas MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XHMMHMUYECKOE, MarHMTHOE JIeWCTBHUS TOKAa, B3aUMOJAEIHCTBUE
MarHUTOB, AJIEKTPOMArHuTHAasE UHIYKIMS, JEHCTBUE MAarHUTHOTO MOJIs HA TTPOBOJHUK C
TOKOM W  JBIKYIIMHCA  3apsil, OJICKTPOMAarHUTHbIE KoJieOaHWsI W BOJIHBI,
NPSIMOJIMHEWHOE PacpoCTpaHEHUE CBETa, OTpa)KE€HUe, IpesloMIIeHre, HHTepdepeHus,
aupakuys U TOJSpU3alMs CBETa, JUCIEPCUS CBETa, (POTORIEKTpUUECKHH 3ddekT
(boToaddexT), cBEeTOBOE IaBleHHE, BO3HUKHOBEHHUE JIMHEMUYATOrO CIEKTpa aroma
BOJIOPO/1a, €CTECTBEHHAsI U UCKYCCTBEHHAs! PaIMOAKTUBHOCTb;

OMHUCHIBATh M3YYEHHBIE CBOMCTBAa BellleCTBa (DJIEKTPUUECKUE, MAarHUTHBIE,
ONTUYECKHE, JEKTPUUYECKYIO MPOBOJAUMOCTh PA3IUYHBIX CPEN) U AIEKTPOMATHUTHBIE
ABJIEHUS (TPOLECCHI), UCIOb3Yysl (PU3NUECKHE BEITUUMHBI: 3JIEKTPUUYECKUN 3apsf, cuia
TOKa, JJEKTPUYECKOE HANpsDKEHHE, DJIEKTPUYECKOE COMPOTUBIEHUE, Pa3HOCTh
MOTEHIIMAJIOB, 3JEKTPOJBIKYIIAs cuia, padoTa TOKAa, MHAYKIHMS MArHUTHOTO MO,
cuna Ammnepa, cuna JlopeHua, MHAYKTUBHOCTb KaTyIIKH, YHEPTUsl 3JIEKTPUUYECKOrO U
MarHUTHOTO TOJ€H, Mepruol U YacToTa KojieOaHui B KoueOaTeIbHOM KOHTYpE, 3apsia U
CHWJIa TOKa B IMpPOLIECCE TapMOHUYECKUX HIIEKTPOMArHUTHBIX KosieOaHuil, (hOKycHOe
paccTosiHUE€ W ONTHYECKas CWja JHMH3bI, MPU OMUCAHUM TMPABWIBHO TPaKTOBAaTh
(U3UYECKHUI CMBICT UCTIOB3yEMbIX BEJIMUMH, UX 0003HAUEHUS U €IMHUIILI, YKA3bIBATh
(dhopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMH BETUYUHAMY;

OMUCHIBATh U3yUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIIECCHI, UCTOJIB3Ys (hU3UUECKUE
BEJIMYMHBI: CKOPOCTh D3JICKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M 4YacTOTa CBETa,
SHEPIus U UMMYJbC (POTOHA, IEPUOJT TIOJIypaciaja, SHEPTUsl CBSI3M aTOMHBIX sJIep, IpU
OMHUCAaHUU MPABUIBHO TPAKTOBATh (DU3WYECKUI CMBICT HCIOIb3YEMbIX BEJIMYMH, HX
0003Ha4YeHUsI U €AUHUIILI, YKa3bIBaTh (DOPMYIIbI, CBA3BIBAIOIINE JAAHHYIO (PU3UUYECKYIO
BEJIMYMHY C JPYTUMHU BEIMYMHAMU, BBIYUCIISATh 3HAUCHUE (PU3HUECKON BETUYUHBI;

aHANM3UPOBATh (PU3MYECKHE TMPOIECChl U SBICHUSA, HCIONb3YS (U3HUECKHUE
3aKOHBl W MNPUHIUIBL: 3akoH Owma, 3aKOHBI MOCIEAOBATEIBHOIO M MapalIeTbHOTO
COCIMHECHUsI NPOBOJHUKOB, 3akoH Jkoyma—JleHma, 3akoH 3JIEKTPOMAarHUTHOM
WHIYKIIUHU, 3aKOH MPSIMOJIMHEHHOTO pacpOCTpaHEHHUs CBETAa, 3aKOHBI OTPAXKECHUS CBETA,
3aKOHBl TPEJIOMJIEHUS] CBETa, ypaBHEHHE OiHIITeHHa s Qororddexra, 3aKOH
COXpaHEHHUs  JHEPruM, 3aKOH COXpPAaHEHUs  HMMIYJbCa, 3aKOH  COXPAHECHHS
AIEKTPUUECKOTO 3apsijia, 3aKOH COXpPaHEHUs MacCOBOr0 uucia, MocTyjatel bopa, 3akon
PaAMOAaKTUBHOTO pacnaja, Mpu 3TOM pa3jinyaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTH4YECKOEe BHIPAXKEHUE U YCIOBUS (TpaHUIlbl, 00J1aCTH) TPUMEHUMOCTH;

OTpPENENIATh HAMpaBJICHUE BEKTOpa WHAYKIUM MArHUTHOTO TOJs MPOBOJHHKA C
TOKOM, CUJIbl AMriepa u cuiibl JIopeHna;

CTPOUTh U OINHCHIBATh M300pa’K€HUE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM, TOHKOM
JIMH30M;



BBITIOJIHATH SKCIIEPUMEHTHI 110 MCCIIEOBAaHUIO (DU3MUECKUX SBJIEHUN U MPOIECCOB
C HCIMOJb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHHH: Mpu 3TOM (HOPMYIUPOBATH
npoOiieMy/3aauyy M THUIOTE3y Y4eOHOro SKCHEPUMEHTa, COOUpaTh YCTAHOBKY U3
MPEISI0KEHHOTO0 000pYI0BaHUS, IPOBOJAUTD OMBIT U (POPMYJIUPOBATH BHIBOJIbI;

OCYUIECTBIISThH MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEJIMYUH, IPU 3TOM
BbIOMpATh ONTUMAJIbHBIA CMOCOO M3MEpPEHUsT U HCIOJIb30BaTh M3BECTHBIE METOMbI
OLICHKH IIOTPELIHOCTEN U3MEPEHU;

UCCJIEeI0BAaTh 3aBUCUMOCTH (U3MUYECKUX BEJIMYUH C MCIOJIb30BAHUEM HPSIMBIX
U3MEPEHUN: TpPU OSTOM KOHCTPYMpPOBATh YCTAHOBKY, (DUKCHUPOBATh PE3YJbTAThI
MOJIYYEHHOU 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUJE TAOJUIl U rpaduKOB, AeNaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIEeI0BaHNUS;

coOmogaTh mpaBuwia O€30MacHOr0 TpyJa MpH MPOBEAECHUU HCCIEIOBAHUN B
paMKax y4dyeOHOro HSKCIEpPUMEHTa, Y4YeOHO-UCCIENOBATENbCKOM W IPOEKTHOU
JEeSATENbHOCTH C MCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB U JaOOPAaTOPHOTO
000py10BaHUS;

pemarb pacy€THbIE 3a/1a4u C SIBHO 3aJaHHOW (pU3MUYECKONW MOJEINbI0, MCIOIb3Ys
¢u3nueckre 3aKOHbl M TPUHILIMIBI, Ha OCHOBE aHalu3a YCIOBHUS 3aJadyd BBIOUpATh
(GU3UYECKYI0 MOJElb, BbIACIATh (HU3MUYECKUE BEIUYUHBI U (HOPMYJbl, HEOOXOIUMBIE
ISl €€ pelleHus, MPOBOIUTh PAaCUEThl U OLIEHUBATh PEATIBHOCTD MOTYYEHHOTO 3HAUEHUS
(bu3nYecKor BEIMUUHBI,

pelmarb KayeCTBEHHBbIE 3aJadyM: BBICTPAUBATH JIOTMUYECKH HENPOTHUBOPEUYHUBYIO
LEMOYKY PAaCcCYXKIEHUH C OMNOpol Ha M3YyYEHHbIE 3aKOHBbI, 3aKOHOMEPHOCTH U
(bu3nuecKue BIEHUS;

UCIIOJIb30BaTh MPHU PEIICHUH YYEOHBIX 3a/lad COBPEMEHHbIE HH(POpPMALMOHHBIE
TEXHOJIOTUM [IJIl TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPOPETALMU U TNPEJICTABICHUS
y4eOHOH U HAy4YHO-TIONYJApHOH MWHPOpMALMK, TMOJNYYEHHOM M3  Pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJy4yaeMyl0 HHPOpMaLHUIO;

OOBSACHATh NPHUHLMIBI EUCTBUS MAaLIUH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pasnuyarh yCJI0BHUS UX 0€30MaCHOIO UCIIOIb30BAaHUS B MIOBCEIHEBHON KU3HH;

INPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HAYKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKHU U
TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (U3UKE B MOBCEAHEBHOM >KHU3HHU I
oOecrieyeHusi 0O€30MACHOCTM MpU OOpalleHuH C [OpudopaMu M TEXHUYECKUMU
YCTPOMCTBAMHM, JUIsl COXPAHEHHUS 3J0POBbS M COOJIIOJICHHS HOPM 3KOJOTHYECKOIO
MOBEJCHUS B OKPYKAIOLIEH Cpelie;

paboTaTh B IPyMIE C BHIIOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJeH, MIaHUPOBATh
paboTy TIpynmbl, paNUOHAIBHO pacHpelnessiTh O0O0s3aHHOCTH U IUIAaHUPOBATH
JEeSATENbHOCTh B HECTAHAAPTHBIX CUTYyalUAX, aJl€KBATHO OLEHUBATH BKJAJ KaXXIOTo U3
YYaCTHUKOB T'PYNIIbI B pEIEHUE pacCMaTpUBAEMON MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

11 KIIACC
KoimuecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (uudposnbie)
Ne i/
g NporpamMmbl Bcero KonTpoasael TipaxTHacckn o0pa3oBaTejibHbIE
e padoThl e padoThI pecypebi
Paznea 1. JIEKTPOJAUHAMUKA
bubnuoreka [JOK
MarunuTHoe noje. IJIeKTpoMarHuTHast
1.1 11 1 3 https://m.edsoo.ru/7f41¢97
WHTYKITHS .
Uroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
M bubmuoreka [JOK
€XaHUYECKHUE U DJIEKTPOMATrHUTHBIE
2.1 9 1 https://m.edsoo.ru/7f41¢97
KoJieOaHus .
bubmuorexa [JOK
MexaHu4ecKue U AIEKTPOMArHUTHBIC
2.2 5 1 https://m.edsoo.ru/7f41c97
BOJIHBI
c
bubmuoreka [JOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41¢97
c
Hroro no pazneny 24

Pazzea 3. OCHOBBI CIIEIIMAJIbHOW TEOPUUA OTHOCUTEJIBbHOCTH

31 OcHOBBI crielIMaIbLHOM Teopuu

OTHOCUTCIBHOCTH

4

1

bubnuoreka [JOK
https://m.edsoo.ru/7f41c97
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(@]

Uroro no pazneny

Pa3znen 4. KBAHTOBASA ®U3UKA

bubmuorexa [JOK

4.1 DJIeMEHTHl KBAHTOBOM ONTUKH 6 https://m.edsoo.ru/7f41¢97
c
bubmuoreka [JOK

4.2 Crpoenue aToMa 4 https://m.edsoo.ru/7f41c97
c
bubmuoreka [JOK

4.3 ATOMHOE S1p0 5 https://m.edsoo.ru/7f41c97
c

Uroro no pazneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKHU

bubmuoreka [JOK
5.1 DJIEeMEHTBI aCTPOHOMHUU M aCTPOPUIUKH 7 https://m.edsoo.ru/7f41c97
c
Uroro no pazageny 7
Paznen 6. OBOBILIAIOIIEE IOBTOPEHUE
bubmuorexa [JOK
6.1 O06o0maroree MTOBTOPCHHE 4 https://m.edsoo.ru/7f41c97
c
Uroro no pazneny 4
PesepBHOeE Bpems 3
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IHOYPOYHOE IIVIAHUPOBAHHUE
11 KVIACC

Ne
n/
n

Tema ypoka

Ko.1. yacoB

Jara

Bcer
0

KonTtp.
padoThI

IIpak
Tpado
ThI

Ilnan

dakT

Pazpea 1. JIEKTPOAUHAMMUKA. Maznummnoe none.

Inekmpomaznumnan unoykyus (11 u)

ITocTosgHHEBIE MArHUTEL B UX B3aUMOJICHCTBUE.
MarnuTtHoe nosue. BeKTop MarHUTHOW MHIYKLIAH.
JIMHUY MarHUTHOW MHAYKIHUH

01,09

MarauTHOE 1moje IMPOBOAHHKA C TOKOM. OneIT
Opcrena. BzanmopelictBre NpOBOAHUKOB C
TOKOM

02,09

Jlaboparopnast pabota «3y4ueHre MarHUTHOTO
ITOJIA KaTylIKU C TOKOM>»

07,09

JlelicTBME€ MAarHUTHOTO TIOJISI HA TPOBOJHUK C
tokoM. Cmita Amnepa. JlabopaTopHas paborta
«HccnenoBanue eHCTBUS TOCTOSTHHOTO MarHuTa
Ha PaMKy C TOKOM»

08,09

JlelicTBME€ MarHUTHOTO TOJISI HA ABHKYLLYIOCS
3apspkeHHyto yactuiry. Cwna Jlopenra. Padora
cunbl JIopeHna

09,09

DnexTpoMaruuTHas uHAyKuus. [loTok BexkTopa
MarautHou uHAYKIuU. DJC nHayKuu. 3aKoH
JIEKTPOMAarHUTHOM MHAYKImu Papanes

14,09




Jlaboparoprast pabota «lccinenoBanue siBICHUAS
3JI€KTpOMaFHHTHOﬁ HHIAYKIOUW

15,09

NunyktuBHOCTD. SBNeHue camonnaykuun. IC
CaAaMOMHYKITUHU. DHEPTHsI MATHUTHOTO TIOJISt
KaTyIIKH ¢ TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

21,09

TexHnueckue ycTpouCcTBa U UX IPUMEHEHUE:
ITIOCTOSIHHBIE MAarHUTBI, JIEKTPOMArHUTHI,
JIEKTPOJIBUTATENb, YCKOPUTEIHN 3JIEMEHTAPHBIX
4aCTUL, UHAYKIIMOHHAS I1€Yb

22,09

10

O6o06marmuii ypok «MaraHuTHoe 1mosie.
3HeKTpOMaFHI/ITHa$I HHIOYKIOUS»

28,09

11

KounrtpoJabHnas padora no reme «MarautHoe
noJie. JJAeKTPOMATHUTHASI MHIYKIIUSD)

29,09

Paszgea 2. KOJIEBAHUS U BOJIHbBI. Mexanuueckue u

I IEKMPOMAZHUNMHblIE

Koniebanus

(9w

12

CB000OIHBIE MEXAHHYECKHE KOJICOAHNS.
["apmonundeckue KojacOaHus. YpaBHECHHE
rapMOHUYECKUX KoyieOanuit. [IpeBpamenue
SHEPIUH

05,10

13

Jlaboparopnas pabota «MccinenoBanue
3aBHCHMOCTH IEPHO/Ia MAJIBIX KOJICOaHUH rpy3a
Ha HUTH OT AJIMHBI HUTU U MACCBI I'py3a»

06,10

14

KonebaTenbHbiii koHTYp. CBOOOIHBIE
OJICKTPOMATrHUTHBIC KOJIe6aI—H/I$[ B Uac€aJbHOM
KOJIe0a TeJIbHOM KOHTYpPE. AHAIOTHS MEXKILY
MCXaHNMYCCKHMMHU U IJICKTPOMArHMTHBIMHA
KOJICOaHUSIMHU

12,10

15

®opmyna TomcoHa. 3aKOH COXpaHEHUSI SHEPTUU

13,10




B UJICATLHOM KOJIeOAaTeITbHOM KOHTYpE

16

[IpencraBiacHue 0 3aTyXarOIIUX KOJICOAHHSIX.
BbIHYXIeHHbIE MEXaHUYECKHE KOJICOaHNs.
PesoHch. BI)IHY)KZIGHHI)IG BHGKTpOMaFHI/ITHI)IG
KoJIeOaHus

19,10

17

[lepemennslit ToK. CuHYCOUAIbHBIH

NIEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOT O TOKA.

AMIIIUTYTHOE U JEUCTBYIOIIEE 3HAYEHUE CUIIBI
TOKa W HAIIPSLKEHUS

20,10

18

Tpancdopmarop. [IponusBoacTso, nepenaya u
noTpeOIeHne AIMEKTPHUIECKON SHEPTHH

26,10

19

VYCTpoiCTBO U MTPaKTUYECKOE MPUMEHEHUE
AJIEKTPUYECKOTO 3BOHKA, T€HEPATOpa
MIEPEMEHHOI0 TOKa, JIMHUN AJIeKTpoIepeaay

27,10

20

DKOJIOr M4 €CKUE PUCKH TIPU MPOU3BOACTBE
a5eKTpodHeprun. KynbTypa ucronp30BaHus
3JIEKTPOIHEPT UM B IIOBCETHEBHOW JKU3HU

09,11

Mexanuueckue u 3n1eKmpomazHumHble 601Hbl (5 4)

Mexannueckue BOJIHBI, YCIIOBHA
pacnpoctpanenus. [lepuon. Ckopoctsb

21 10,11
pacrnpocTpaHeHus U JUIMHa BOJHEL. [lonepeunsie
" IPpOAOJIbHBIC BOJIHBI

2 3Byk. CKOpOCTBh 3ByKa. [ pOMKOCTBH 3BYyKa. 1111
BricoTa ToHa. Tem6p 3Byka ’
BHGKTpOMaI‘HI/ITHI)IG BOJIHBI, UX CBOMCTBA 1

23 16,11

ckopocTh. IlIkana 31€eKTpOMarHUTHBIX BOJIH




HpI/IHHI/IHBI pPaaruoCBA3U U TCICBUACHUAA.

24 17,11
Passutue cpencts cBsa3u. Pagnonokanus

25 Kounrtpoabnas padora «KoJsiebanus u BOJHbD) 23,11
[IpssMonMHENHOE PacIIpOCTPAHEHHUE CBETA B

26 OJIHOPOJIHOM cpefie. ToueuHbI UCTOYHUK CBETA. 24,11
JIyd cBera

7 OrtpasxeHue cBeTa. 3aKOHbI OTPAKEHUSI CBETA. 30.11
[TocTpoenune 300pasxkeHUH B IIOCKOM 3€pKaJie ’
[Ipenomnenue ceera. [loiHOE BHyTpeHHEE

28 orpasxeHue. [IpenenpHbIi yroi moJHoro 01,12
BHYTPEHHETO OTPa’KSHUS

29 Jlaboparopras padota «3mepenue mokaszarens 07.12
MIPEIIOMIICHUS CTEKITa» ’

30 Jlunssl. [TocTpoenne n300pakeHUi B TMH3E. 08.12
®opmyJia TOHKOH JIMH3BL. Y BEJIMYEHUE JTUH3BI ’

31 Jlaboparoprast padota «lccinenmoBanue cBOKWCTB 1410
M300paXeHUI B IHH3AX)» ’
JHucniepcust ceeta. ClI0KHBIH cocTaB 0e10ro

32 cgera. l[er. JlaboparopHast paboTa 15,12
«Habmoienne aucnepcuu CBeTay

1 Wntepdepenmus cera. Audpaxmus cera. 2112
JuppaknoHHas peméTKa ’
[TonepeuHocTs cBETOBBIX BOJH. [lonspuzamus

34 22.12
cBeTa

35 Onrtuyeckne mpuOOPHI M YCTPOWCTBA U YCIOBHUS 28,12

b

ux 0€30MacHOr0 MPUMEHEHUS




Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH (4 u)

I'paHMIIBI IPUMEHMMOCTH KJIaCCHY ECKOU

36 MexaHuk. [locTynaTel crienuanbHONU TEOpUN 1 11,01
OTHOCHUTEILHOCTH

37 OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 1 12.01
3amMeyieHre BPEMEHU M COKPAIICHNE JUTHHEI ’
DHeprus ¥ UMITYJIbC PEJISTUBUCTCKON YaCTHIIBI.

38 CBs13b Macchl C SHEPrUei U UMITYJILCOM. DHEPrUs 1 18,01
MTOKOS

39 KonTpoabsnas padora «Ontuka. OCHOBBI 1 1 19.01
cnenuaIbHOI TEOPUH OTHOCUTEIHLHOCTID) ’

Paznen 4. KBAHTOBAS ®U3UKA. Dnemenmot keanmosoii onmuxu (6 u)

®oronsl. opmyna [1nanka. DHeprus U UMITYJIbC

40 1 25,01
doToHa

A1 OTtkpbiTHE U HecaenoBanue Gotodddexra. 1 26.01
Omwitel A. I'. CToseToBa ’
3akoHbI poTodhdekTa. YpapHeHHE DIHINITSHHA

42 s porordpdekra. «KpacHas rpaHuiia 1 01,02
doTorddekra

43 Hasnenue ceera. Onbrtel [1. H. JIebenena. 1 0.0
XuMu4ecKoe IelCcTBUE CBETA ’
TexHnueckue ycTpouCcTBa U NPAKTUYECKOE

44 npuMeHeHue: POTOIEMEHT, (POTOAATUHK, 1 08,02
COJIHEYHast OaTapesi, CBETOINO/T
Pemrenue 3amau mo reme «€MEHTHI KBAHTOBOM

45 1 09,02

OIITUKI)




Cmpoenue amoma (4 u)

46

Monens aroma Tomcona. Oneitel Pesepdopmaa mmo
paccesiHuio o-yactull. [Tnanerapuast Moaeinb
aToma

15,02

47

ITocrynarter bopa

16,02

48

W3zny4yenue u noriomieHue GOTOHOB MPH
IIEPEXO0I€ aTOMA C OJHOTO YPOBHS SHEPIMH Ha
Opyroi. Busiel cnekrpos

22,02

49

BonHoBble cBoiicTBa yactuil. Bonuel ne bpoitns.
KopmyckyisipHO-BOIIHOBOM yaau3M.
CrioHTaHHOE ¥ BBIHYKJICHHOE M3JTy4dEHUE

28,02

Amomnoe aopo (5 u)

50

OTKpbITHE paTuOaKTUBHOCTU. OTBITHI
Pesepdopna mo onpeneneHno cocraa
PaIMOAKTUBHOTO U3TYUCHUS

29,02

51

CaoiicTBa anb(da-, 6era-, ramMmma-u3Iyd eHHS .
Bansanane PadOaKTUBHOCTHU HaA KUBBIC
OpT aHM3 MBI

01,03

52

OtkpbITHE IPOTOHA U HEUTpOHA. 30TO0MBI.
Anbda-pacnan. JMeKTpOHHBIN U 103 UTPOHHBIN
Oera-pacnan. ["amma-u3nydeHnue

07,03

53

DOHeprus CBs3U HyKJIOHOB B sifipe. SlaepHble
peakmm. Snepusiii peakrop. [Ipobnemsr,
MECPCHECKTUBBI, 9KOJIOI MY CCKHUEC aCIICKThI ﬂ[[epHOﬁ
JHEPI €TUKU

14,03

54

OnemeHTapHbIe YacTULIbl. OTKPBITHE O3UTPOHA.

15,03




Metoabl HaOMIOACHNUS U PETUCTPALTH
aJIeMEHTapHbIX YacTull. Kpyrislii cron
«DyHaaMeHTaJIbHbIE B3aUMOACUCTBUSA. EAMHCTBO
(bU31IeCKOi KapTUHBI MUPA»

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKMU (7 u)

Bun 38é31HOTO HeOa. Co3Be3 s, IpKUE 3BE3IBI,
55 IUIAHETHI, X BUAUMOE ABmkeHue. CoaHeyHas 1 28,03
cucTemMa

Connite. ConHeuHas aKTUBHOCTE. VICTOUHUK
56 . 1 29,03
sHeprun CosHIla v 3BE3 1

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3 Ibl
TJIABHOM MOCJIEA0BATENbHOCTH. BHyTpeHHEE

57 . 1 04,04
crpoenue 3831, CoBpeMEHHBIE TIPE/ICTABICHUS O
MPOUCX OKJIeHUH | 3Bostonny CoJiHIa U 3BE3]1
Mneunsiii [Iyte — Hama ['anakruka. [lonoxenue

58 u aswkenne Comnua B ['anakTuke. I'aakTuky. 1 05,04
UépHble IBIPHI B sIpaxX TaTAKTHK
Bcenennas. Paz6eranue ranakruk. Teopus

59 Boubiioro B3psiBa. PenukToBO€E U3TydeHUE. 1 11,04
MeraranakTuka

60 Hepermennsie mpo6iaeMbl aCTpOHOMUU 1 12,04
KountpoJsbHas padora «JjieMeHTBbI

61 P P 1 1 18,04
ACTPOHOMHUU U ACTPOPUMKH»

Paznen 6. OBOBILIAIOIIEE IOBTOPEHUE

O6o06maromuii ypok. Pons ¢usuku u

62 HHATOTIHI YP ¢ 1 19,04

aCTPOHOMHUH B SIKOHOMUYECKOM,




TEXHOJOTMYECKOM, COITMAIILHOM M DTHUECKOM
cdepax IesaTenbHOCTH YeTI0BeKa

63

O6o6maromuii ypok. Pons 1 Mecto puzuku u
ACTPOHOMHUH B COBPEMEHHOM HAyYHOM KapTUHE
Mupa

25,04

64

O6o6maromuii ypox. Pons pusznueckoii Teopun B
(hOpMUPOBAHHH TIPEIICTABICHUA O PUINICCKOM
KapTUHE MHpa

26,04

65

Oo6o06maromuii ypok. Mecto ¢puzndeckoit
KapTUHBI MUPA B OOILEM PSIY COBPEMEHHBIX
CCTCCTBCHHO-HAYYHbIX Hpe[[CTaBJ’IeHI/Iﬁ (6}
npupoie

16,05

66

PesepBHbIil ypok. MarautHoe noie.
DneKTpOMarHuTHas UHAYKLIHS

17,05

67

PesepBHblil ypok. Ontuka. OCHOBBI CIELIMATIBHOM
TEOPUU OTHOCUTEIILHOCTH

23.05

68

Pesepubrii ypok. KBaHTOBas pusnka. DeMeHTHI
aCTPOHOMHH U aCTPOPHU3IUKU

24,05

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

1. BuneoonsITel Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru

2. Enunas komnekuus nudpoBbIX 00pa30BaTeIbHBIX PECypcoB. — Pexxum
noctymna: http://school- collection.edu.ru

3. UaTepecHble MaTepuaibl K ypokaM (PU3HKH TI0 TeMaM; TeCTHI 110 TeMaM;
HarJIIHbIe TOcoOus K ypokam. — Pexum gocryna: http://class-fizika.narod.ru

4. [ludpoBsie oOpa3oBaTeIbHbIE pecypchl. — Pexum noctyna:
http://www.openclass.ru

5. DnekTpoHHbIe yueOHUKH 10 ¢usuke. — Pexxum noctyna: http://www.fizika.ru
6./luctanmonnas mkosia Ne368 http://moodle.dist-368.ru/ OTKpBITHIN KI1acc.
CeteBoe oOpa3zoBaTeabHOE cooliecTBo. http://www.openclass.ru/node/109715
7. Enunas xoyutekius nudpoBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHBIN HEHTP HHHOPMAIITMOHHO-00Pa30BaTEIBFHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Untepnet ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cenTs16ps» Marepuainsl o pusuke. http://archive.1september.ru/fiz
11. Auumanuu pusznueckux o0bekToB. http://physics.nad.ru/

12. Kusas puzuka: odyuaromias mporpamma. http://www.int-edu.ru/soft/fiz.html
13. ®usuka.ru. http://www.fizika.ru/



