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PabGouass mporpamma yueOHoM mucuumiuabl OY/[.11 dusmka paszpabotaHa B
COOTBETCTBUHU CO CIEIYIOIMMHU HOPMATUBHBIMU JJOKYMEHTAMMU:

®enepanbHblid  3akoHOM OT 29.11.2012 Ne 273-®3 «O6 oOpa3oBaHuu B
Poccuiickoit @enepannmn;

[Tpukazom MunuctepcrBa oOpazoBanust U Hayku PD ot 17.05.2012 Ne 413 «O6
yTBepKAeHUU ¢enepaIbHOTO TOCYAapCTBEHHOrO O00pa30oBaTEIbHOIO CTaHJapTa
cpeaHero (IoJIHOT0) 00IIero 00pa3oBaHUs Y,

[Ipukazom MunucrtepcrBa obpazoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHUH u3MeHeHuM B [lpuka3 MunuctepcTtBa oOpazoBanus U Hayku PO or
17.05.2012 Ne 413 «O6 ytBepxkaeHun (enepasbHOr0 TrocyJapCTBEHHOTO
00pa3oBaTeILHOTO CTaHIapTa CpeaHEro (MOJTHOT0) O0IIEero 00pa3oBaHUs»;
[Tucemom [lemaprameHTa TrOCYyIapCTBEHHOW TMOJUTUKKA B cQepe MOATOTOBKU
pabounx kaapoB u JIIO MwunoOpunayku Poccum ot 17.03.2015 Ne 06-259
«PexkoMeHauu 1no OpraHu3aiuy MOJIYYeHUs CPeAHEro olIero o0pa3oBaHHs B
mpejeax OCBOCHUs 00pa3oBaTEIbHBIX MPOTPAMM CpeaHero NnpodecCHOHAIBHOTO
oOpazoBaHus Ha 0a3e OCHOBHOI'O OOIIEro oOpa30BaHHS C y4eTOM TpeOOBaHUMA
dbenepanbHBIX TOCYAAPCTBEHHBIX 00pPAa30BATENIbHBIX CTAHJIAPTOB M IOJTyYaeMOM
npodeccru UM CreHaIbHOCTH CPETHETO TPOPECCHOHATEHOTO 00Pa30BaHUs Y,
[IpumepHoii  mporpammoii  o0meoO6pa3oBaTeIbHOM  y4EOHOM  JUCHMIUIUHBI
«Duzuka» ana  npodeCCHOHAIBHBIX  00pa30oBaTEIbHBIX  OpPraHU3alMil ¢
yrouneHussMu 2017 (OI'AY «®UPO» nportokon Ne3 ot 25 mas 2017) u cornacHo
yrBepxkaeHHoro ['BIIOY HCO  «HoBocubupckuii  mnpodeccuoHanibHO  —
NeJaroruueckuii  KoJulemk»  y4eOHOro  IjlaHa  MpOrpaMMbl  MOJATOTOBKH
CHEIUAINCTOB CPEIHEr0 3BeHa, peau3yeMOoro T0 CHEHUATbHOCTH U B
cootBeTcTBUM ¢ DI'OC CIIO cpemgnero obiero oopa3zoBaHusl.

Opranuzanusa-pa3padoTIUK: TOCYAapCTBEHHOE OMOKETHOE TpodecCcHoHaIbHOe
oOpazoBatenbHOe yupexaeHune HoBocubOupckoit obnactu «HoBocuOupckuii
po¢eCCUOHATTBHO-TIEIATOTUICCKUI KOJIIE K.

Pa3pabotunk: Jlobenko FOnus BragumupoBHa, mpenogaBaTeb

Paccmotpeno na 3acemanum [IIIK o6mieoOpa3zoBaTenbHBIX U TYMaHUTAPHBIX
JUCLUIUINH

[Tpotokon Ne 1 ot « 05 » centsiops 2018 r.
[Tpencemarens ITHK E.Il. Bunnuenko
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[Iporpamma oOmieoOpa3zoBaTenbHOW y4eOHOM JUCHUIUIUHBL — «Du3nkKa»
SBJISIETCS. YaCTbI0 OCHOBHOM Mpod)eCCHOHAIBHOW 00pa3oBaTeIbHON MpOorpaMMbl
CIIO (OIIOII CIIO) na 6a3e OCHOBHOI'O OO0IIEro 0Opa30BaHUs MPU MOATOTOBKE
CIEUUAIIUCTOB  CpPEJHEro  3BEHa  JJIs crenuanbHOCTEN CpEIIHETO
npodeccuonanbHoro oopazopanusi: 44.02.06 IIpodeccuonanbHoe oOydeHue (Imo
oTpaciisiM) MPOTPaMMHUPOBAHME B KOMIIBIOTEPHBIX CHUCTEMaXxX, BXOJSIICH B
cocTaB ykpymHeHHoW rpynnel crnenuanbHoctet 44.00.00 OOpaszoBanue wu
nenarornueckue Hayku; 44.02.06 IlpodeccuonansHoe oOydeHue (1o OTpacisiMm)
CTPOUTENIBCTBO M OKCIUIyaTalusi 3JIaHUM W COOPYKECHHH, BXOJSIIEH B COCTaB
YKpyHnHEHHOM Tpymnmnbel  cneunuanbHocTe  44.00.00 OObpa3oBanue U
neparoruueckue Hayku; 09.02.05 [Mpuknagnas uadopmaruka (Mo oTpacism).

Conepxanue nporpamMmmbl  «®Du3UKa» HANpPaBICHO HAa JIOCTHXKCHHUE
CIEIYIOIIMX LeJei:

* OCBOCHHME 3HAHUU O (YyHIAMEHTAJIbHBIX (U3WYECKHX 3aKOHAX U TMPUHIIMIAX,
JIeXKAITUX B OCHOBE COBPEMEHHOU (PU3MUecKoi KapTHHBI MUpa; Ha0O0JIee BaXKHBIX
OTKPBITHI B 00J1acTH (PU3MKHU, OKA3aBIIUX OMPEACISIIONICE BIUIHIE Ha PA3BUTHE
TEXHUKHU ¥ TEXHOJOTUH; METOAaX HAYYHOT'O MO3HAHUS MPUPOJIBL;

* OBJIQJICHUEC YMEHUSMHU TPOBOJUTH HAOJIOJCHUS, TUIAHUPOBATH M BBIMOJHATH
AKCTIEPUMEHTHI, BBIIBUTATh TUTIOTE3bl U CTPOUTH MOJICTH, TPUMEHSTH TOJIyYCHHBIE
3HaHMS 1O (U3MUKE JUIsi OOBSICHEHHS Pa3HOOOpa3HBIX (PUINYECKUX SIBICHUA U
CBOICTB BeIECTB; MPAKTUYECKHU HCIOIB30BaTh (HU3UUECKUE 3HAHUS; OLEHWUBATH
JI0OCTOBEPHOCTh €CTECTBEHHO - HAYYHON UH(MOpMAINK;

* pa3BUTHE I[I03HABATENIbHBIX MHTEPECOB, HMHTEIUIEKTYIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEW B Tpoliecce MPUOOpPETeHUs 3HAHUM M yMeHUM 1o ¢u3nke ¢
UCIIOJIb30BAaHUEM  PA3JIMYHBIX HCTOYHUKOB HMH(POPMAIlMA U  COBPEMEHHBIX
MH(GOPMAIIMOHHBIX TEXHOJIOTH;

* BOCIUTaHUE YOEXKJACHHOCTH B BO3MOXHOCTHU TMO3HAHUS 3aKOHOB MPHUPOIBI,
UCTIOJIb30BaHUS  JOCTIDKEHUNW (U3UKKM Ha OJaro pa3BUTHA UYETOBEYECKOM
[IUBWJIM3AIMA;, HEOOXOAMMOCTH COTPYIHHYECTBA B TIPOLIECCE COBMECTHOTO
BBITIOJTHEHUS 3aJlay, YBXUTEIBHOTO OTHOIIEHUS K MHEHUIO OIIMOHEHTa MpHU
o0CYyXXJIeHUH TPOOJIeM €CTECTBEHHO — HAy4YHOTO COJEpXKaHUs; TOTOBHOCTU K
MOpPaJIbHO-3TUYECKON OIIEHKE MCIOJIb30BAHUSI HAYYHBIX JOCTUXKEHHI, 4YyBCTBa
OTBETCTBEHHOCTH 32 3aLIUTYy OKPYXKAIOIIEH Cpebl;

* HCTIOJIH30BaHNE MTPUOOPETEHHBIX 3HAHUM U YMEHUH I PEIICHUS IPAKTHISCKUX
3aJ1a4 TOBCEIHEBHOM >KMU3HM, OoOecreueHHss 0e30IacHOCTH COOCTBEHHOM >KHM3HHU,
pallMOHATILHOIO TMPUPOJAOINOIL30BaHUSA M  OXpaHbl OKPYXaloIIeh cpenbl u
BO3MOXXHOCTh TNPUMEHCHHsI 3HAHWUW TIPH pENICHUW 3a7a4, BO3HHUKAIONIUX B
nocieayoieil npodeccuoHanbHON AESATEIbHOCTH.

B nporpammy BKJIIOYEHO COAEp:KaHHUE, HAMIPABICHHOE Ha (POPMHUPOBAHUE Y
CTYJCHTOB KOMIIETEHIIMH, HEOOXOAMMBIX sl KadecTBeHHOro ocBoeHus OIIOII
CIIO na 6a3ze OCHOBHOrO 0O0IIEro 0Opa3oBaHUs C MOJYYEHUEM CPEIHETO OO0IIero
00pa3oBaHus; MPOrpaMMbl OJITOTOBKH crieliuanuctoB cpennero 3seHa (IIIICC3).



2. OBIIASI XAPAKTEPUCTHUKA YUYEBHOM JJUCIIUTIJIMHBI
«OU3UKA»

B ocHoBe yueOHOW guciuiuinHbl «@PU3MKa» JEKUT YCTaHOBKA Ha
dbopmupoBaHue 00ydyaeMbIX CUCTEMbI 0a30BbIX MOHATUN (DU3UKU U MPECTaBICHUN
O COBPEMEHHOW (U3MYECKOM KApTUHE MHUpPA, a TaKKe BbIPaOOTKA YMEHHM
NPUMEHATh (PU3NYECKUE 3HAHUSA, KaK B MPOPECCUOHAIBHON JEATENbHOCTH, TaK U
JUTSL pelIeHUs KU3HEHHBIX 3a/1a4.

MHorue nojaoxeHus, pa3BUBacMble (PU3UKOM, pacCMaTPUBAIOTCS KaK OCHOBA
CO3JaHUsl M  HCMOJb30BaHUS HWH(MOPMAIMOHHBIX M  KOMMYHHUKAIMOHHBIX
texnoiorud (MKT) opHoro w3 Haubojee 3HAUYUMBIX TEXHOJIOTMYECKUX
JOCTUXKEHUN COBPEMEHHOM IMBUIIM3ALIUU.

®duzrkKa JaeT K4 K MOHUMAHWI0O MHOTOYUCIIEHHBIX SIBJICHUI U MPOLIECCOB
OKpyXaromero Mupa (B €CTECTBEHHO - HAy4YHbIX 00JIaCTAX, COLMOJIOTHUH,
HSKOHOMHUKE, f3bIKe, JIuTepaType u Ap.). B ¢usuke Gpopmupyrorcss MHOTHE BHJIBI
JeSTENBbHOCTH, KOTOPhIE MMEIOT MeTalpeAMeTHBI Xapaktep. K HUM B mepByro
ouepe/lb OTHOCSTCS: MOJEIMPOBAHWE OOBEKTOB U TMPOIECCOB, MPUMEHEHHE
OCHOBHBIX  METOJIOB  TO3HAHHUSA,  CHUCTEMHO-UH(QOPMALMOHHBIM  aHaJM3,
dopMynupoBaHUe THUIOTE3, aHaIM3 M CHUHTE3, CpaBHEHUE, 0000I1IeHue,
CUCTeMaTH3allus, BbISIBICHUE MPUYMHHO-CIEJACTBEHHBIX CBSI3€H, MOUCK aHAJOIOB,
ynpaBiieHne 0o0beKTaMu M TmpoieccamMu. VIMEHHO 3Ta AMCIMIUIMHA TO3BOJSET
MO3HAKOMUTH CTYJICHTOB C HAYYHBIMU METOAAMU MO3HAHUS, HAYUYUTh UX OTJIMYATh
TUIIOTE3Y OT TEOPUU, TEOPHUIO OT HIKCIIEPUMEHTA.

®uszrka WMeeT OYeHb OOJIbIIOE U BCEBO3pACTalOlee  YHUCIIO
MEXIUCUUIUIMHAPHBIX CBS3€H, MpUYEM Ha YpOBHE, KaK MOHATUWHOrO arapara,
Tak ¥ MHCTpyMeHTapus. Cka3zaHHOE MO3BOJISIET paccMaTpuBaTh (PU3MKY Kak MeTa
JUCUUIUIMHY, KOTOpasl MPeIOCTaBISIET MEXIUCIUIUIMHAPHBIA A3BbIK JJIsI ONHCAHUS
HAay4YHOU KapTHUHBI MUPA.

dusnka SBIAETCS CUCTEMOOOpa3yroIuM (AKTOPOM JUISI E€CTECTBEHHO -
HAyYHBIX y4EOHBIX MPEIMETOB, MOCKOJIBKY (DU3MUYECKUE 3aKOHBI JIEKAT B OCHOBE
collepKaHUsl XWMHUH, OHOJIOTHH, Treorpaduu, acTPOHOMUU U CHEIHAIbHBIX
JUCUUIUIMH (T€XHUYECKasd MEXaHHWKa, JJIEKTPOTEXHHMKA, AJIEKTPOHHKA M Ap.).
VYuebnas aucuuiuinHa «Pu3nka» co3/laeT YHUBEpCAIbHYIO 0a3y A H3ydyeHUs
oOmenpodeccHoHanbHBIX M CIENHUATbHBIX JUCIUIUINH, 3aKiIajbiBas (QyHIaMEHT
JUTSL TIOCJIEIYIOIIETO OOYUYEHHUS CTYSHTOB.

OO6nagast TOrMYECKOW CTPOMHOCTBIO M ONMHUPAsACh Ha SKCIIEPUMEHTAJIbHBIC
dakTel, yueOHas nucuuriuHa «Pusmka» GOpPMHUPYET Yy CTYIASHTOB TOJJIUHHO
Hay4YHOE MHUPOBO33peHHE. PU3HKA SIBISETCS OCHOBOM YYEHHS O MaTepUaJIbHOM
MUpE U peraeT npodIeMsl ITOTO MUpA.

3. MECTO YUYEBHOMH JUCHUIIJIUHBLI B YYUEBHOM ILIAHE

VYuebnas paucuumiuuHa «®Du3ukay SABISETCS Y4YEOHBIM MPEAMETOM MO
BBIOOpY U3 00s3aTenbHOM mpeametrHor obnactu «EcrectBenHbie Haykny DI'OC
cpeaHero oomero oopa3oBaHusl.



B mpodeccnonanbHpIX 00pa30BaTENbHBIX OPTaHU3ANMAX, PEATH3YIOIIUX
o0pa3oBaTeIbHYI0 MPOrpamMMy cpefaHero oOiiero oOpa3oBaHUsS B Mpeaeiax
ocoeHusa OIIOII CIIO nHa 6a3ze oOCHOBHOro oOuiero oOpa3oBaHusi, y4eOHas
nucuuiuiiHa «Pu3nkay u3ydaercss B 001Ie00pa30oBaTEIbHOM IUKIE Y4e€OHOTO
mwiana OIIOIT CIIO nHa 6a3e ocHOBHOro 00miero oOpa3oBaHUs C MOJIYyYEHHEM
cpeanero oo6miero oopazosanus (IITIKPC, ITICC3).

B yueOnbix mnanax [IIKPC, TIIICC3 wmecto y4eOHOW IUCUHUILIMHBI
«Pu3uka» — B cocTaBe 0011e00pa30BaTENbHBIX YU€OHBIX IUCIMIUIMH 10 BHIOODY,
dbopmMupyembixX U3 00s13aTeNbHBIX MIpeaMeTHbIX obnacteit ®I'OC cpennero oo61Iero
obpazoBanus, s npodeccuii CI1O u cnenmnanbroctet CIIO cooTBeTCTBYIOMIETO
npoduist mpodecCuoHaILHOT0 00pa30BaHUS.

4. PE3YJBTATBHI OCBOEHUS YYEFHOHN JUCIIUTLINHBI

OcBoeHue cojiepxkaHus y4eOHOW IUCHUIUIMHBI «Duszukay oOecreuyrnBaeT
JTOCTH)KCHUE CTYACHTaMU CIEIYIONINX Pe3yJbTaTOB:
* IUYHOCHIHBIX'
—— YyBCTBO TOPJOCTH M YBAXEHUS K HUCTOPUU M JOCTHKCHHUSM OTEUCCTBEHHOU
dbuzudeckor Hayku; (puU3MUECKH TpaMOTHOE IMOBEICHHE B MPO(ECCHOHAIBHOM
NEATEeIIbHOCTU 1 OBITY NMPU 0OpAIICeHUH C TPUOOpPAMH B YCTPONCTBAMU;
—— TOTOBHOCTh K TPOJOJDKCHHIO OOpa30BaHUs W TOBBIIICHHS KBadu(HUKAIUK B
n30paHHON TPo(ecCHOHATBHON NESITEIHPHOCTH U OOBEKTUBHOE OCO3HAHHE POJIH
(bU3UIECKUX KOMIIETEHIIUNA B 3TOM;
—— yMEHHE HCMOJb30BaTh JTOCTH)KEHUS COBPEMEHHON (U3WYECKOW HAyKu U
(GU3UYECKUX TEXHOJOTUM ISl TOBBIIIEHUS] COOCTBEHHOTO HMHTEIIEKTYaJIbHOTO
pPa3BUTHA B BEIOpaHHOU MPO(ECCHOHAIBHOM JAeATEILHOCTH;
—— yYMEHHE CaMOCTOSITeJIbHO JOOBIBaTh HOBBIC IS ceOs (U3UYECKUE 3HAHMS,
UCITONIB3YS JJISl TOTO JOCTYITHBIE HCTOYHUKH MH(OPMAIINH;
—— yMEHHE BBICTPAaMBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIIEHUS B KOMaHJIE II0
pEIIeHNIO OOIINX 3a/1a4;
—— YyMEHHE YIPaBIATh CBOCH II03HABATEIBLHON JEATEIbHOCTHIO, IPOBOJHUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O HHTEIUICKTYaIbHOTO Pa3BUTHS;
- TOJICPAHTHOE CO3HAHWE U TOBEJICHUE B MOJIMKYJIBTYPHOM MHUPE, TOTOBHOCTh M
CIIOCOOHOCTh BECTH JWAJIOr C JPYTUMH  JIIOJBMH, JOCTHUTaTh B HEM
B3aMMOITOHUMAaHUS, HAXOJIUTh OOIIUE ICTH M COTPYIHHYATH JIJIT UX JTOCTHKCHHS,
CIIOCOOHOCTh ~ MPOTHUBOCTOSATh  HMJICOJOTHHM  DKCTPEMH3Ma,  HAIMOHAJIW3Ma,
KCceHOPOOMHN, JTUCKPHUMHUHALIMM TI0 COIHAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAIIMOHAJILHBIM MPHU3HAKaM U APYTUM HETaTHUBHBIM COITMAILHBIM SBIICHUSIM;
* MemanpeomMemHuIx:
—— HCIMOJIb30BaHUE PAa3JIMYHBIX BHUIOB IIO3HABATEIBHOU JESITEIBHOCTH JJIA
pemeHns (QU3MYSCKUX 3aJlad, NPUMEHEHHE OCHOBHBIX METOJOB ITO3HAHUS
(HabnrofeHus, ONMUCAHMS, U3MEPEHUS, IKCIIEPUMEHTA) JJIsl M3YUYEHHUS Pa3IMYHbIX
CTOPOH OKPYaIOIIEH JeUCTBUTEIBHOCTH;
--- CTIOJIb30BaHNE OCHOBHBIX MHTEIJICKTYaJbHBIX ONEpallfii: TOCTAHOBKY 3a7a4H,
dbopMynupoBaHUsl THUIOTE3, aHaJIW3a W CHHTE3a, CpaBHEHHUs, OOOOIICHUS,
CHCTEMaTU3allNH, BBISIBICHUS MPUUYUMHHO-CJICICTBEHHBIX CBSA3EH, OMCKA aHAJIOTOB,
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dbopMynupoBaHMs BBIBOAOB [JIsi H3YYEHHUS PA3IUYHBIX CTOPOH (PU3MUECKUX
OOBEKTOB, SIBJIEHUW U MPOLECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJMMOCTh
CTaJIKUBATHCS B MPOPECCUOHAIBHOU cepe;

—— yMEHHE TeHEepUpPOBATHh HJIEH U OMNPEACNATh CPEACTBA, HEOOXOIUMBIE JJISi UX
peanuzaiuuy;

—— YMEHHE HCIO0JIb30BaTh PA3JIMYHBbICE WCTOYHUKHU MJIA MONYyYeHHS (PU3UUYECKOU
nH(popMaIK, OLICHUBATH €€ JIOCTOBEPHOCTH;

—— YMEHHUE aHAJIM3UPOBATh U MPECTABIATh HHGOPMAIIUIO B PA3UYHBIX BUAAX;

—— YMEHHE MYOJMYHO MPEACTaBISATh PE3yIbTaThl COOCTBEHHOTO MCCJICIOBAHMUS,
BECTU JUCKYCCHUM, JOCTYITHO M TAapMOHHMYHO coueTas cojepkaHue u (HopMbl
npeacTaBIsieMol HHPpOpMAITUH;

* HPEOMEMHBIX

1) cdhopMUpPOBAaHHOCTH MPEACTABJICHUNH O POIU U MecTe (QPU3UKUA B
COBPEMEHHOW Hay4YyHOW KapTHHE MHpa; TMOHUMaHHE (UUYECKON CYIIHOCTH
HaOMIOaeMbIX BO  BceneHHOW — sIBIICHWH; TIOHUMaHWe poiu (PU3UKA B
dbopmupoBaHun Kpyrozopa M (PYHKIMOHAIBHOW TPAMOTHOCTH YEJIOBEKa IS
pelieHus MpakTHIeCKUX 3a/1a4,

2) BJIaJICHUEC OCHOBOIIOJIAaraIOIIUMH bU3nIECKUMHU TTIOHSATHSIMH,
3aKOHOMEPHOCTSIMHU, 3aKOHAMU U TEOPHUSIMH; YBEPEHHOE TMOJIb30BaHuE (PU3nuecKkoit
TEPMUHOJIOTUEN U CUMBOJIMKOW;

3) BiaJlecHHEe OCHOBHBIMU METOJAMH HAYyYHOI'O MO3HAHHUS, UCIOJIb3YEMBIMU B
¢usuke: HabOmOJEHWE, ONHMCAHHME, W3MEpPEHUe, OKCIEPUMEHT, YyMEHUs
o0pabaTbiBaTh pe3yibTaThl U3MEpPEHUN, OOHApPYKHUBATh 3aBUCHUMOCTb MEXKIY
Gu3MUecKUMH BEIMYMHAMH, OOBSCHATH TMOJYYCHHBIE PE3yJIbTaThl U JIeNaTh
BBIBOJIBI,

4) chopMUPOBAHHOCTH YMEHHUS peliaTh (PU3NUeCcKue 3a/1auu;

5) chopMUPOBAHHOCTH YMEHHS TNPUMEHATh TOJNYYCHHBbIC 3HAHUS IS
OOBSICHEHUS YCJIOBHM TMPOTEKAaHUA (PU3NYECKUX SIBICHUW B MPUPOJAE U JJIA
OPUHATUA PAKTUYECKUX PELICHUN B TOBCEHEBHOW KU3HU;

6) chopMUPOBAaHHOCTH COOCTBEHHOMN MO3UIIMH 10 OTHOIICHUIO K (PU3MUECKOM
uH(bOpMaINH, OTy4aeMOi U3 Pa3HbIX HCTOYHUKOB;

7) oBnageHue (cHOpPMHUPOBAHHOCTH TMPECTABICHUI) MpaBUIaMHU 3alUCH
bu3udeckux Gopmyn peabeHO-TOUSIHON crcTeMbl 00603HaueHui JI. bpaitns (s
CJICTIBIX U CTA0OBUASAIINX O0YJIAIOITUXCS).

B pe3yabrate uzyuyeHus yueOHoro nmpeamera «®@u3uka» Ha YPOBHe CpPeIHEro
0011ero o0pasoBaHus:

BrinyckHuK HA 0a30BOM YPOBHE HAYYHUTCH:

- JIEMOHCTPHpPOBAaTh Ha MpPHUMEpPaxX poiib U MecTo (u3uku B (PopMUpOBaHHUH
COBPEMEHHOM HAYyYHOW KapTUHBl MHUPa B PA3BUTUHA COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B MPAKTUYECKOU IEITEITbHOCTH JIIOJIEU;

- JIEMOHCTPUpPOBATh Ha NpUMEpax B3aUMOCBSI3b MEXAY (PU3UKON U JpyruMu
€CTECTBEHHBIMU HAYKaMU;

- yCTaHaBJIMBaTh B3aMMOCBSA3b €CTECTBEHHO — HAyYHBIX SIBICHUM U MPUMEHSTH
OCHOBHBIE (PM3UYECKHUE MOJICIIU JIJISl UX OMKUCAHUS U OOBSICHEHUS;



- UCI0JIb30BaTh MH(OpMALUIO (U3HUECKOTO COAECPKAHUS IPHU PEIICHUH YUEOHBIX,
MPAKTUYECKUX, TPOEKTHBIX M  HUCCIENOBAaTEIbCKUX  3a/ad, HUHTErpupys
MH(OPMAIUIO U3 PAa3IMYHBIX UCTOUHUKOB U KPUTHYECKH €€ OLIEHUBAS;

- pa3nyaTh U YMETh UCHOJIb30BaTh B YUEOHO -HCCIIEOBAThIBCKON N€ATEIbHOCTH
METO/Ibl HAyYHOT0 MO3HaHUs (HaOJII0JeHue, ONUCAHUEe, U3MEPEHUE, IKCIIEPUMEHT,
BBIIBUKEHUE THUIIOTE3bl, MOJAEIMPOBaHUE U JAp.) U (GOPMbl HAYYHOTO IMO3HAHUS
(pakThl, 3aKOHBI, TEOPUHU), AEMOHCTPUPYS HA MPUMEPAX HUX POJb U MECTO B
Hay4YHOM MO3HAHUU;

- MPOBOJIUTH MPSIMbIE U KOCBEHHbIE M3MEpPEHUs (PU3NUYECKUX BEJIMYUH, BbIOMpas
U3MEpUTENIbHbIE TMPUOOPHI C YYETOM HEOOXOAMMOM TOYHOCTH H3MEpPEHUH,
IUTAHUPOBATh XOJI M3MEPEHUH, MOJy4yaTh 3HAYCHUE H3MEPSEMON BEIMYMHBI U
OLICHMBATh OTHOCUTENBHYIO MOTPEIIHOCTh MO 3aJaHHBIM QopMyiaMm;

- MPOBOJIUTH HCCIEAOBAHUS 3aBHUCHUMOCTEH MEXIy (PU3NYECKUMH BEIMYHMHAMU:
OPOBOAUTh M3MEPEHUS M OIpEAeNiATh Ha OCHOBE MCCIEJOBaHUS 3HAUYECHUE
napaMeTpoB, XapaKTePU3YIOIINX JTaHHYIO 3aBUCHUMOCTh MEXKIY BEIMYUHAMH, U
JIeNaTh BBIBOJ] C YYETOM MOTPEITHOCTH U3MEPEHHUI;

- WCIOJIB30BaTh JIJISi ONHCAaHMs XapakTepa NMpOTeKaHus (U3HYECKUX MPOIIECCOB
(du3nUecKre BEIMYMHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MEXy HUMMU;

- WCIOJIb30BaTh JIJISl OMHKCAHMS XapakTepa MPOTEeKaHUs (PU3NUYECKHX IPOLECCOB
¢u3nueckre 3aKOHBI C YYETOM T'PaHUIl UX TPUMEHUMOCTH;

- pelarh KayeCTBEHHBIE 3a7a4d ( B TOM YHUCIIE U MEXIPEIMETHOIO Xapakrepa):
UCTOJb3Ysl MOJENH, (PU3NUYECKUE BEIMYMHBI M 3aKOHBI, BBICTPAUBATH JIOTUYECKH
BEPHYIO LIENIOYKY OOBSCHEHUs (JI0Ka3aTenbCTBA) MPEMJIOKEHHOTO B 3ajaye
nporiecca (SIBICHUS);

- pelaTh pacyeTHbHIE 3aJjauu C SBHO 3aJaHHON (PM3NYECKOW MOJENbIO: HA OCHOBE
aHaJln3a yCJIOBUS 3aJauM BBIIACIATH (PU3UUECKYIO MOJENb, HAXOAUTh (PU3HUECKHE
BEJIMYUHBI U 3aKOHBI, HEOOXO/IMMBIE U JIOCTATOYHBIE JIJISl €€ PELIEHUs], IPOBOIUTD
pacyeTsl U IPOBEPATH NOJYUEHHBIA PE3yJIbTAT;

- YUYUTBIBaThb TIPAaHULBl IPUMEHEHUS M3YYEHHBIX MOJEIEH IpU pPELICHUHU
(Gu3nYecKuX U MEXIPEAMETHBIX 33/1a4;

- HCIIOJIb30BaTh MH(MOpPMAIMIO W MPUMEHATh 3HAHUA O MPUHIMMNAX paboThl U
OCHOBHBIX  XapaKTEpUCTHKAaX HW3YYCHHBIX MAIIMH, NPUOOPOB U JAPYTrUX
TEXHUYECKUX  YCTPOMCTB  JUIsl  pElIeHHUs  NPaKTHYECKUX, y4eOHO  —
HCCJIEI0BATEIbCKUX U IPOEKTHBIX 33724,

- UCIOJIB30BaTh 3HAHUS O (PU3MUECKUX OOBEKTaX M IMpolieccax B MOBCEIHEBHOU
KU3HU JJi1  oOecriedyeHuss O€30MacHOCTH NpH oOpalleHud ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, ISl COXPAHEHUsS 370POBbS U COONIIOACHUS HOPM
HKOJIOTMYECKOT0 TMOBEJIEHUS B OKPYXKAOIIEH cpejae, A NMPUHATHA PEIICHUA B
ITOBCETHEBHOM KU3HU.

BbinyckHuK Ha 0230BOM YPOBHE MOJYUYHUT BO3MOKHOCTh HAYUHThCS:
- NOHUMAamMb U OOBACHAMb YEIOCHMHOCMb (QU3UYECKOU meopuu, pa3iudams
2Panuybl ee NPUMEHUMOCHU U MeCmO 8 psi0y OpYeux QuaudecKux meoputl,



- g1ademyv npuemMamu NOCMpPOeHUs: Meopemuieckux 00oKa3amenbcmes, a makice
NPOCHO3UPOBAHUSL 0OCODEHHOCMel NPOMEKAHUS PUIUYECKUX ABNEHUL U NPOYEeCcCcos8
Ha OCHOBE NOIYYEHHbIX MeoPemuUYecKUx 6180008 U 00OKA3AMENbCNE,

- Xapakxmepuzo08amsv CUCMEMHYIO C8:3b MeAHCOY OCHOBONONALAIOUWUMU HAYYHBIMU
HNOHAMUAMU. NPOCMPAHCINGO, 8peMs, Mamepus (8eujecmeo, noie), O08uUlCeHUe,
cuna, sHepeus;

- 8bl0GUCAMb 2UNOME3bl HA OCHO8E 3HAHUSL OCHOBONONA2AIOUUX PUIUYECKUX
3aKOHOMepHOCmel U 3aKOHO8,

- CAMOCMOSIMENLHO NIAHUPOBAMb U NPOBOOUMD hu3UYeCcKUe IKCNEPUMEHMbL,

- Xapakmepuzosamuv 2100a1bHble NpodIembvl, Cmoswue nepeod 4ei08eyecmeom.
9HepeemuyecKue, Cblpbesvle, IKOI02UYecKuUe, - U polb QUUKU 8 peuleHUU SMmux
npooiem,

- pewiamv NPAKMUKO — OPUEHMUPOBAHHblE KAYeCMEeHHble U PACUemHble
Qusuueckue 3adauyu ¢ 6blO0POM QUIUUECKOU MOOeNU, UCHONb3YS  HEeCKOJbKO
Quzuueckux 3aKoHo8 Ui QOPMYN, CEAZBIBANUUX U3BECMHbIE u3UUecKUe
BENUUUHDL, 8 KOHMEKCMEe MeNCNPEeOMEMHBIX CBA3ell,

- 00BACHAMb NPUHYUN®BL paboOmsvl U XAPAKMEPUCIMUKU U3YUEHHbIX MAUUH,
npubOpPo8 u MexXHU4eCcKUx yCmpoucma,

- 00BACHAMD YCI08UL NPUMHEHUS PU3UYECKUX MOOeell NPU peuleHuu Qu3uiecKux
3a0a4, HAX0O0UMdv AO0EK8AMHYIO NPEONONCEHHOU 3a0ade @U3UYeCcKyr0 MOoOelb,
paspewams npooOaeMy KAK HA OCHOBE UMEIOUWUXCS 3HAHUL, MAaK U npu nomMowu
Memoo08 OYEeHKU.

5. COJJEPXKAHUE YYEBHOM JUCIIUIIJINHBI
BBenenue

®uzrka — ¢GyHIaMEeHTalbHAs HayKa O IPUPOJIE.

EcTecTBeHHO - Hay4yHBIII METOJ IMO3HAHUSA, €0 BO3MOXHOCTH U T'PaHULIbI
OPUMEHUMOCTH. OKCHEPUMEHT M TEOpUsl B MPOLECCE IO3HAHMUS MPUPOJIBIL.
MopaenupoBanue (GuU3HUECKUX SBJICHUM W TpoleccoB. Ponb 3kcmepuMeHTa U
TEOpUU B Mpolecce MOo3HaHus npuponabl. Puszndeckas BenuuyuHa. [lorpemHoctu
M3MepeHui Pu3nyecKux BenndnH. Ou3ndeckne 3aKoHbI. [ paHUIBI MPUMEHUMOCTH
¢usnuecknx 3axkoHOB. [lonsaTue o pusmveckoit kapTuHe mMupa. 3HaUYeHUE (PUBUKH
npu ocBoenuu npodeccuit CI1O u cnenmansHoctei CIIO.

1. Mexanuka

Kunemarnka. Mexannueckoe asmwkenue. [lepememenue. [1ytb. CKOpoOCTb.
PaBHOMEpHOE TpSAMOJIMHENHOE [JBHXXEHHE. YCKOopeHue. PaBHomepemeHHOe
MPSMOJIMHENHOE JIBUKECHHUE.
CBoOomHoe maneHue. JIBmxeHue Tema, OpPOIIEHHOTO MOJ YIJIOM K TOPHU3OHTY.
PaBHOMepHOE
JIBH>KEHUE MO OKPY>KHOCTH.
3akonbl MexaHuku Hprorona. Ilepeii 3akoH Herorona. Cuma. Macca.
Nmnynsc. Bropoi 3akoH HetoTtoHa. OCHOBHOM 3aKOH KJIACCHYECKOW JTHMHAMMKH.



Tperuit 3akoH HproTOHA. 3aKOH BCEMUPHOIO TATOTEHUSA. | paBUTAaMOHHOE IOJE.
Cuna tsxectu. Bec. CriocoObl u3mepenus Macchl Tesl. Cuiibl B MEXaHHKE.

3aKoHBI COXpaHEHHMS B MeXaHHMKe. 3aKOH COXpaHEHUs uMIyJibca. PeakTuBHOE
newkenue. Pabora cuibl. PaGoTta moTeHIUANbHBIX CUJI. MOIIHOCTh. DHEprus.
Kunernueckass sHeprus. IloTeHumanbHass SHEprus. 3aKOH  COXpPAHEHUSA
MEXaHUYECKOMN dHEpruu. [IpuMeHeHne 3aKOHOB COXPaHEHUS.

Jemoncmpayuu

3aBUCUMOCTh TPACKTOPUH OT BHIOOPA CUCTEMBI

oTcueTa. Buabl MEXaHUYECKOIr0O JBMKCHMS.

3aBUCUMOCTh YCKOPEHHUS TEJIA OT €r0 MaCChl U CUIIbI, ICUCTBYIOIICH Ha
teno. CloXeHue Cuil.

PaBeHCTBO M MPOTUBOTIOJNIOKHOCTh HAMPABICHUS CUJT ICUCTBUS U
MPOTUBOICUCTBUS. 3aBUCUMOCTb CUJIbI YIIPYTOCTH OT AedopMariui.
Cuutbl TpeHHUS.

HeBecomocTs.

PeakTnBHOE IBHKEHUE.

[Tepexon MOTEHIMATBLHON YHEPTUUA B KHHETHYECKYIO U 0OpaTHO.

2. OCHOBBI MOJIEKYJISIPHOM (PU3UKH M TEPMOJAMHAMMKH

OcHOBBI MOJIEKYJISIPHO-KHHEeTHYEeCKO# Teopuu. UneanbHblii ra3. OCHOBHbBIC
MOJIOKEHUS MOJIEKYJISIPHO-KUHETUUYECKOW TeopuH. Pa3zmepsl U macca MOJIEKYN U
atoMoB.  bpoyHoBckoe  nBwkenue.  Huddysua. Cunbl  u dHeprus
MEXMOJIEKYJISIPHOrO  B3auMoneucTBus. CTpoeHue ra3000pa3HbIX, KUIKUX H
TBepAbIX Teld. CKOpOCTH IBHKEHUS MOJEKYJ UM UX U3MepeHue. MaeanbHbIil ras.
JlaBnenue raza. OCHOBHOE YpPaBHEHHE MOJEKYISIPHO - KHHETUYECKOW Teopuu
razoB. Temmeparypa u ee u3MepeHHe. ['a30Bble 3aKOHBI. AOCONIOTHBIA HYJIb
TeMIiepatypsl. TepMoaMHAMUYECKasl IIKaJla TEMIIEPATypbl. Y PaBHEHHE COCTOSHUS
UeanbHOro raza. MossipHas ra3oBasi IOCTOSTHHAS.

OcHoBbI TepMoaMHAMUKUA. OCHOBHBIC TIOHATHUSL U ONpeJeieHusl. BHYTpeHHss
SHEPrUs CUCTEeMbl. BHYTpeHHsa dHEprus uaeaabHoro raza. Pabora u Terora kKak
dbopMbI TIepeaun YHEPTrun. TermI0eMKOCTh. Y IelIbHasl TeIIOEMKOCTh. Y paBHEHHUE
TeruioBoro Oamanca. [lepBoe Hauano TepMoaWHAMHUKHU. AnuabaTHBIN MpoIriecc.
[Mpunumn pevictBus temoBor MamuHbl. KIIJ[ TermoBoro asurarens. Bropoe
Hayajio TEPMOJIUHAMHUKHU. TepMmoauHamuueckas mKaua TEMIEPATyp.
XononuinbHble MalIMHBL. TernoBbie ABUraTenan. OxpaHa mpupobl.

CaoiictBa mapoB. Hcnapenue u koHaeHcauusi. HachlllleHHBIH Tap U €ro
CBOMCTBA. AOCONIOTHAsT W OTHOCUTEIbHAS BIAKHOCTH BO3Jyxa. Todka pOCHL
Kunenue. 3aBucUMOCTh TeMIlepaTyphl KUMEHUsI OT AaBieHus. [leperpersiii nap u
€ro UCIIOJIb30BAaHHUE B TEXHHKE.

CaoiicTBa :KUAKOCTeil. XapaKTEpUCTUKA KHUIKOIO COCTOSHHS BEIlECTBA.
[ToBEpXHOCTHBIN CIIOW KUJAKOCTH. DHEPrus MOBEPXHOCTHOTO CiOs. SIBIIeHUS Ha
TPaHULIE )KUIKOCTH C TBEPJBIM TeJIOM. KanusuisipHble ABIEHUS.

CaoiicTBa TBepAbIX Tes. XapaKTEPUCTHUKA TBEPAOTO COCTOSHUS BEIIECTBA.
Yrpyrue coiicTBa TBepAbIX Ted. 3aKkoH ['yka. MexaHndeckne CBOMCTBA TBEPABIX
Ten. TemnoBoe pacmiMpeHue TBEPAbIX Tel W KUAKocTed. I[lmaBieHwe wu
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KPUCTAJIIU3 AL
Jemoncmpayuu
JIBnKeHrne OpOYHOBCKUX YaCTHUL.
Huddyzus.
N3meHeHne naBieHus raza ¢ U3MEHEHUEM TEMIIEPATYPBI IIPU TOCTOSTHHOM
o0bveMe. M3oTepmudeckuii 1 n1300apHbII MPOLECCHI.
N3MeHneHre BHYTPEHHEN DHEPIUHU TEJI IIPU COBEPLUICHUU
paboTel. Mojenu TEmaoBbIX ABUTATEEH.
Kunenwne Boabl Ipy NOHUMKEHHOM
naeieHud. IIlcuxpoMeTp u rurpomerp.
SIBneHrs NOBEPXHOCTHOIO HATSIKEHUS U CMAUMBAHUS.
Kpucramibl, amopdHbie BenecTBa, sXUIKOKPUCTAIIIMUYECKUE
Tena.

3. DJeKTpoAUHAMMKA

JyleKTpUYeCKoe ToJie. DJEKTPUUYECKUE 3apsi/bl. 3aKOH COXPaHEHMSs 3apsja.
3akon Kynona. Dnexktpudeckoe mnoje. Hamnpsok€eHHOCTh 3IEKTPUUECKOTO TMOJIA.
[Mpuniun cynepno3unuu mojeil. Pabora cuim  3JIEKTPOCTATHUECKOTO  TOJIS.
[Torenmman. Pa3HOCTh MOTEHUMATIOB. DKBUIIOTEHIIMAIbHBIE TOBEPXHOCTU. CBA3b
MEXY HaMnpsHKEHHOCTBIO M PAa3HOCTHIO TMOTEHIMATIOB 3JIEKTPUUYECKOTO TOJIA.
JusnexkTpuku B anekTpuueckom none. [lonsgpuszanusa qusnexktpukos. [IpoBogHuKN
B aniekTpuyeckoM nojie. Kongencatopsl. CoequHeHne KOHASHCATOPOB B OaTapero.
DHeprus 3apsiKEHHOTO KOHJIEHCATOPA. DHEPTHS JIEKTPUIECKOTO MOJIS.

3aKOHBI MOCTOSTHHOT'O TOKA. YCJIOBHS, HEOOXOAMMBIE I BOBHUKHOBEHHS U
NOJAJIEPKAHUS IIEKTPUUECKOTO Toka. Cuja TOKa M IUIOTHOCTh TOKA. 3akoH Oma
st yyactka mnenu 6e3 DJ[C. 3aBUCUMOCTb 3JIEKTPUYECKOTO COMPOTHBIICHUS OT
Marepuaia, JJIMHbI U TUIOIAd MONEPEYHOTO CEYEHUsI TPOBOIHUKA. 3aBUCUMOCTh
ANEKTPUUYECKOTO CONPOTHUBIICHUS MIPOBO/IHUKOB oT TEMIIEPATYPHI.
ONIeKTPOABWKYIIAsl CUjla MCTOYHMKA TokKa. 3akoH OMa il TOJHOM IEmHu.
CoenuHenne npoBOAHUKOB. COEIMHEHNE UCTOYHUKOB 3JIEKTPUUYECKON SHEPTHU B
Oarapero. 3akon Jlxxoynsa — Jlenma. PaGota u MOIIHOCTH 3JIEKTPUYECKOTO TOKA.
TernmoBoe 1eMCTBHE TOKA.

DJIeKTPUYeCKHii TOK B NOJynpoBoaHuUKax. CoOCTBEHHas MPOBOJIUMOCTH
MOJIyIPOBOIHUKOB. [10TymTpoBOIHUKOBBIE TPHUOOPHI.

MarautHoe moJie. Bexktop HMHAYKOMM MarHuTHOro mnois. Jlencreue
MAarHUTHOTO TOJISi Ha MPSMOJUHEWHBIM MNPOBOJHUK C TOKOM. 3aKOH Awmiiepa.
B3anmopeiictBue TOKOB. MarHuTHBIM TOTOK. PabGoTta 1o mepeMeneHuro
MMPOBOJHHKA C TOKOM B MAarHuTHOM Iioje. JlelicTBM€ MarHWTHOrO TOJIS Ha
newxkymuica 3apan. Cuna  Jlopenma. OmnpeneneHue  yAenbHOroO — 3apsija.
YckopuTenu 3apsyKEHHbIX YaCTULL.

DJIeKTPOMATHUTHAST HMHAYKIHUA. OJEKTpOMarHuTHas HWHAyKIus. Buxpesoe
anekTpuyeckoe noje. CaMOMHAYKIMA. DHEPTHUsI MATHUTHOTO TOJIS.

Hemoncmpayuu

B3aumoneiicTBre 3apsKEHHBIX TEI.

[IpOBOTHUKH B 3JEKTPUUYECKOM IIOJIE.

JIM3EKTPUKH B 3JIEKTPUYECKOM TTOJIE.

Konnencaropsr.
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TermnoBoe 1eNCTBUE JIIEKTPUIECKOTO TOKA.
CoOcTBeHHAas U MPUMECHAs! TPOBOAUMOCTD
[IOyIPOBOAHUKOB. [10J1yIIpOBOXHUKOBBIN JUOA.
Tpaunsucrop.

OmneiT Opcrena.

B3aumopericTeue NpoOBOIHUKOB C TOKAMMU.
OTKIJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM
oJIEM. DJNEKTPOABUTATEND.
DIEKTpON3MEPUTEIBHBIE

npuOOpbl. DJIEKTPOMArHUTHAS

uHayKkuus. Oneitel @apajes.

PaGota sanexrporeneparopa.

Tpancdopmartop.

4. Kos1ie0aHUA U BOJHBI

Mexanuveckue kogaedanus. KoneOarenpbHoe aBuxkeHue. [apmMoHUYeckue
koneOanus. CBOOOJHBIE MeXaHMUecKue KkoJjieOanus. JIMHEHHbIE MeXaHU4YeCKue
KosebaTenpHbIe cucTeMbl. [IpeBpaliienrue SHepruu NMpu KoJjie0aTeIbHOM JIBH)KCHUH.
CBoOonHbIE ~ 3aTyxalollU€  MEXaHWU4eckue  KoyicOaHus.  BBIHYXKICHHBIC
MEXaHUYeCKHUe KoaeOaHusl.

Yupyrue BouHbl. [lonepeyHble W NPOAOJBHBIE BOJHBL. XapaKTEPUCTUKH
BOJIHBL. YpaBHEHHUE TJIOCKOHM Oerymiel BoiaHbl. MHaTepdepennus BoiH. [loHsTue o
nudpakiyy BOJIH. 3BYKOBBIE BOJIHBI. YJIBTPA3BYK U €r0 IPUMEHEHHE.

DJIeKTPOMArHUTHbIE KoJie0aHusi. CBOOOIHbBIE AIIEKTPOMArHUTHBIE KOJIEOaHUS.
[IpeBpamienne  sHepruu B KosieOaTeIbHOM  KOHTYPE. 3aTyxarmue
AIIEKTPOMArHUTHBIE KoyieOaHusA. ['eHepaTop He3aTyXalol[uX 3JIEKTPOMArHUTHBIX
KojeOaHuil. BbIHYXIEHHBIC JJIEKTpUYecKue KoJjieOanus. IlepeMeHHBIH TOK.
I'enepaTop mnepemMeHHOro TOKa. EMKOCTHOE M HWHIYKTUBHOE COIPOTUBIICHHS
NEPEMEHHOr0 TOKa. 3akoH Oma ISl 3JIEKTPUYECKOM LENH MEPEMEHHOI0 TOKa.
PaGora m MoONIHOCTH MEepeMeHHOTO ToKa. I'eHeparopsl Toka. TpaHcopmaTOpHhI.
Toxku  BbICOKOW  4yacToThl. [lomydyeHwe, mepemaya UM pacHpeaecHHUe
3JIEKTPOIHEPT UH.

JJIeKTPOMATHUTHBIE BOJIHBI. JJIEKTPOMAarHUTHOE TI0JIE KakK OCOOBIM BHJ
MaTtepud.  OJIEKTpOMAarHuTHbIE  BOJHBI.  BuOpatop I'epma.  OTKpBITHIN
KonebarenpHblil KOHTYp. M300perenue pagmo A.C. IlonmoBeiMm. Ilonsatue o
panuocBsizu. [IpuMeHeHne 3eKTPOMarHuTHBIX BOJIH.

Hemoncmpayuu

CB0OOHBIC M BEIHYKJICHHBIC MEXaHUYCCKHEC

koneOanus. Pezonanc.

OO6pa3oBaHHE U PaCIPOCTPAHECHHE YIIPYTHX

BOJIH. YacToTa Kojie0aHui U BbICOTa TOHA

3Byka. CBOOOIHBIC DJICKTPOMArHUTHBIE

kosiebanusa. OcruumorpaMmmMa IepeMeHHOTO

Toka. KoHieHcaTop B 1IeNHu MepPeMEHHOr0 TOKa.

Katymrka mHIyKTUBHOCTH B LIETIH TIEPEMEHHOTO
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TOKa. Pe30HaHC B OCIe10BaTEIbHON LENH
IIEPEMEHHOr0 TOKa. M3nyyeHue u npueM
3JIEKTPOMAarHUTHBIX BOJIH. PanuocBs3s.

5. Onruka

IIpupona cBera. CKOpOCTh PacHpOCTPAHEHUS CBETA. 3aKOHBI OTPAXKECHUS M
npenoMieHus ceera. [lonHoe orpakenue. JIun3el. ['1a3 kak onrudeckas cucrema.
OnTuueckue npuOopsbI.

Boanosble cBoiicTBa cBeta. MHTepdepennns cera. KorepeHTHOCTh CBETOBBIX
nyuyet. Marepdepenuus B ToHkux 1uieHkax. [lomocel paBHo# Tommubbl. Kombua
Herotona. Hcnonb3oBanue wuHTEpdepeHIMM B Hayke M TexHuke. Judpaxius
ceera. [udpakuus Ha menu B mapajulesnbHbIX dydax. JudpakinuonHas pemierka.
[Tonsitue o romorpaduu. [Nongpuzanus nonepeyHsix BosH. [lonsipusanus cperta.
JIBoitHoe nyuenpenomienue. llomsapouasl. Jlucnepcust cera. Buubl CHEKTPOB.
Cnextpbl  ucnyckanus. CHekTpbl  MOTJIOHMIEHHUS.  YibTpaduoieToBoe |
uHpakpacHoe u3nydeHusi. PentreHoBckue nyuu. X npupoaa u cBoiicTBa.

JHemoncmpayuu

3aKOHBI OTPAYKEHUSI U TIPEIIOMIICHHUS

ceera. [lonHOE BHyTpEHHEE OTpaKEHUE.

OnTuueckue mpulOopsbI.

WNurtepdepeniius crera.

HNudpakius cBeTa.

[Tonsipuzanms ceera.

[TonyueHue cnekTpa ¢ MOMOMIbIO IPU3MBI.

[TomyueHnue ciekTpa ¢ MOMOIIBIO0 TUPPAKITMOHHON

pemietk. CIEKTPOCKOI.

6. DiieMeHTHI KBAHTOBOW QU3NKHU

KBantoBass ontuka. KsanrtoBas rumnore3a Ilnanka. @otonsl. Breninwii
dotoanexTpuueckuii a¢pdext. Buyrpennuit pororddexr. Tunsl PoTorieMeHTOB.

®du3zuka aroma. PazBuTue B3MISII0B HA CTPOEHUE BEIIECTBA. 3aKOHOMEPHOCTH
B aTOMHBIX CIIEKTpax Bojaopoja. Sxepuas moxaenb aroma. Omneitel D.Pesepdopaa.
Mogenbs atoma Bogopoaa o H.bopy. KBanToBbie reneparopsl.

®duzuka aToMHOro saApa. EcrecTBeHHass  paguoOakTUBHOCTh.  3aKOH
paguoakTuBHOTO pacnaga. CrnocoObl HAOIIOJECHHUS W PETUCTPAIlUU 3aPSIKEHHBIX
gactun. Dddexkr BaBumoBa — UepenkoBa. Ctpoenue atomHoro siapa. Jledexr
MAaCChl, JHEPTHsl CBSI3M W YCTOMYMBOCTb AaTOMHBIX sJ€p. SAepHBIE pEeaKUuH.
HckyccTBeHHass paanOakTUBHOCTh. JleneHue Tsokensix saep. Llennas saepHas
peakuus. Ymnpasisemas unenHas peakuus. Anpepssiii  peaktop. [lomyuenue
PaJIHOAaKTUBHBIX HW30TONOB M UX MpPUMEHEHUE. bHosornyeckoe nencTBrE
PaIMOaKTUBHBIX U3TYUYCHHUIN. DJIE€MEHTapHbIC YaCTHUIIbI.

Jemoncmpayuu

®doTtodrdPexkT.

JInHevaTeie CEKTPHI PA3JIUYHbBIX BEIIECTB.
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N3nyuenue jasepa
reHepatopa). CueT4yuk
U3JIy4YCHUN.

(KBaHTOBOTO
MOHUBHUPYIOIIHNX

6. TEMATHUYECKHWMH ILUIAH YYEBHOHN JUCIIUITIJINHBI

OPU3UKA
Brinucka u3 yueOHOTO I1aHa 1 xypc 2 Kypc 3 xypc 4 xypc
1 2 3 4 5 6 7 8
MaxkcumanbHas yaeOHas Harpys3ka 85 30
CamocTosTenpHas yueOHasi Harpy3ka 28 10
O6s13aTenbHas yuebHast Harpy3Kka: o7 20
Teoperndeckne 3aHsTHS 30 10
JlabopaTOpHO-TIPAKTUYECKUE 3aHSITHS 27 10
Kypcogoii mpoekt (paboTa) - -
7. TEMATHYECKOE IIJTAHUPOBAHHUE
HaumenoBanue pasnenos KonnuectBo yacon
Teopernueckue | [Ipaktnueckue | BHeayautopHas
3aHSTHUS 3aHATHUS CaMOCTOATEbHAS
TII TII paboTta
TII
2 - -
BBenenue
6 6 6
Mexanuka
OCHOBBI MOJIEKYJIIpHOH (U3UKK | 8 8 10
Y TEPMOJUHAMUKHU
DJIEKTpOAUHAMUKA 10 10 8
Kosne6anust 1 BOJHBI 4 3 4
Onruka 4 4 6
DneMeHThl KBAaHTOBOUM (PU3HUKHU 6 6 4
Bcero no aucnuminze 40 37 38

8. XAPAKTEPUCTUKA OCHOBHBLIX BUJ0OB YYEEHOM
AEATEJBHOCTH

Cooepircanue odyuenus

Xapaxmepucmuka 0CHOGHBHIX 6UO08 0eAmeIbHOCmU
cmyoenmoe (Ha ypoene yueoHvix oelicmeuit)

BBenenue

VYMeHus MOCTaHOBKH ueneﬁ ACATCIbHOCTH, IINIaHUPOBAHUA
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COOCTBEHHOM AESATENBHOCTHU ISl TOCTHXKEHUS TTOCTABJICHHBIX
LeJIeH,

IIPEABUICHUS BO3MOXKHBIX PE3YIbTAaTOB ITUX JACHCTBUN,
OpraHu3anyy CaMOKOHTPOJISA U OLICHKU IIOJIyYEHHBIX
pe3yJIbTaTOB.

Pa3BuTHe ciocOOGHOCTH SICHO M TOYHO M3JIaratb CBOU MBICIIH,
JIOTUYECKH 00OCHOBBIBATH CBOIO TOUKY 3pEHMS,
BOCIPUHUMATh U aHAJIM3UPOBATh MHEHUS COOECETHUKOB,
IIpU3HaBas MPaBo APYroro 4eja0BeKa Ha HHOE MHEHHUE.
[IpousBenenue nuzmMepenus pU3NYECKUX BETUUMH U OLIEHKA
IPaHULIbI IOTPELIHOCTEN U3MEPEHUM.

[IpencrasineHue rpaHuLbl IOIPELIHOCTEN U3BMEPEHUN TIPU
OCTPOEHUU TPa(UKOB.

YMeHue BbICKa3bIBaTh TUIIOTE3bI 1J11 OObSICHEHUS
HAO0JIIOTAEMBIX SIBJICHUH.

YMeHue npemiaratb MOAEIU SABICHUAMN.

VYkazaHue rpaHull IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
N3noxeHne OCHOBHBIX ITOJI0KEHUW COBPEMEHHON HAYyYHOU
KapTHUHBI MUpA.

[TpuBeaeHue npuMepoB BIUSHUS OTKPBITUM B (PU3HMKE HA
IIPOrPECC B TEXHUKE U TEXHOJIOIMU IIPOU3BOJICTBA.
HcnonwszoBanue MHTEepHEeTa /17151 oMcKa HHGOpMaLuu

1. Mexanuka

Kunematuka

[IpencraBiieHre MEXaHUYECKOTO IBUKEHHUS TEa
YpaBHEHHUSIMU 3aBUCUMOCTH KOOPJMHAT U MPOEKIUEN
CKOPOCTH OT BPEMEHHU.

[IpencraBienne MEXaHUYECKOTO ABUKEHUS Teja rpadukamMu
3aBUCUMOCTH KOOPJMHAT U MPOEKIUEN CKOPOCTH OT
BPEMEHH.

Ornpenenenue KOOpAUHAT IPOUIEHHOTO TyTH, CKOPOCTH U
YCKOpPEHHUs Tela 1o rpadukaM 3aBUCUMOCTH KOOPJIWHAT U
MPOEKIUNA CKOPOCTU OT BpeMeHH. OnpeesieHre KOOpAUHAT
MPOMIEHHOTO yTH, CKOPOCTH U YCKOPEHHUS Tea 1Mo
YpaBHEHHUSIM 3aBUCUMOCTH KOOPAUHAT

U TIPOEKIUNA CKOPOCTU OT BPEMEHH.

[IpoBeneHre CPaBHUTENBHOTO aHAIM3a PABHOMEPHOTO U
PaBHOIIEPEMEHHOTO JBUKEHUM.

VYkazaHue UCIOJIb30BaHUS TOCTYNATENbHOTO U
BpalaTeIbHOTO IBU)KEHUIN B TEXHUKE.

[IpuobGpetenue onbiTa pabOThI B TPYIIE C BHIITOJIHEHUEM
Pa3JIMYHBIX COLIMAIBHBIX POJICH.

Pa3paboTka BO3MOKHOW CUCTEMBI IEMCTBUM U KOHCTPYKIIUU
JUIS1 SKCTIEPUMEHTAIBHOTO OMPEICIICHUS] KHHEMAaTUUECKUX
BEJIMYUH.
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[Ipencrapnenne naGOpMAIUY O BUAAX ABUKCHUS B BUJIC
TaOJTULIBI

3aKOHBI COXPAaHEHHUs B
MEXaHUKe

[IpruMmeHeHne 3aKoHa COXpaHEHUs UMITYJIbca I
BBIYMCIICHUS U3MEHEHUI CKOPOCTEN TEN IIPU UX
B3aUMOJECUCTBUSIX.

N3mepenue paboThl CUIT 1 UBMEHEHHE KHHETUYECKON
JHEpPIruH Telna.

Boruucnenue paboThl CHII U U3MEHEHUS! KHHETUYECKOU
JHEpIruH Tena.

Brluncnenre noTeHUHaIbHON YHEPTUHU TEII B
IPaBUTALMOHHOM I10JIE.

Onpenenenue NOTEHUNAIBHON SHEPTUU YIIPYTO
nehOopMHUPOBAHHOTO TeJIa M0 U3BECTHOU JedhopMaliu 1
YKECTKOCTH TeJIa.

[IprMmeHeHnune 3ak0Ha COXpaHEHUsI MEXaHUYECKOW YJHEPTUU
IIPY pacyerax pe3ysbTaTOB B3aUMOJCHCTBUN TeEll
I'PABUTALIMOHHBIMU CUJIAMH U CUJIAMU YIIPYTOCTH.
VYka3zaHue rpanui] IpUMEHUMOCTHU 3aKOHOB MEXaHUKHU.
VYkazanue yuyeOHbIX AUCIUIUIUH, TPU U3YYEHUH KOTOPBIX
VICIIOJIB3YIOTCS 3aKOHBI COXPAHEHHS.

2. OcHOBBI

MOJIEKYJISIPHOM (PM3UKHM M TEPMOJIMHAMUKHU

OCHOBBI MOJIEKYJIIPHOM
KMHETUYECKON TEOPHUH.
Wneanbueblil Ta3

BrinosiHeHNe SKCIEPUMEHTOB, CIYKaIuX /1 000CHOBaHUS
MOJIeKyIsIpHO-KuHeTHYeckoit Teopuu (MKT).

Pewienne 3a1au ¢ MpUMEHEHUEM OCHOBHOTO YPABHEHHUS
MOJIEKYJISIPHO-KUHETUYECKO TEOPUHU Ta30B.

Omnpenenenre mapameTpoB BEIECTBA B ra3000pa3HOM
COCTOSIHUM HAa OCHOBAaHHMM YPAaBHEHUS COCTOSHUS
UJ€aJBHOTO rasa.

Omnpenenenre mapameTpoB BEIECTBA B ra3000pa3HOM
COCTOSIHUY Y TIPOUCXOSIINUX TIPOIIECCOB O Tpadukam
3aBucumoctu p (T), V (T), p (V).

DKcnepuMeHTanbHoe uccieaoBanue 3apucumoctu p (T), V
(D), p (V).

[IpencraBnenue B Buie rpa kOB H30XOPHOTO, H300apHOTO
Y U30TEPMUYECKOTO MPOLIECCOB.

Brruncnenue cpenHell KHHETHYECKOW SHEPTUU TEILIOBOTO
JBW>KEHUSI MOJIEKYJI 10 U3BECTHOM TEMIIEPATYPE BEILIECTBA.
Bricka3piBanue rumnote3 st 00bICHEHHS HAOTI0JaeMbIX
SIBJICHUU. Y Ka3aHUE TPAHMUII.

OCHOBBI TEPMOANHAMUKHI

H3mepeHne komyecTBa TEIIOTHI B ITPOIeccax
TeIIonepe/1aum.
Pacuer xonm4ecTBa TEIIOTHI, HEOOXOUMOI'O JJIS
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OCYILIECTBIICHUSA

3aJJaHHOTO Mpolecca ¢ Teronepenayen. Pacuet usMeHeHus
BHYTPEHHEU SHEPIUH TeJ, pabOThl U EPETaHHOTO
KOJINYECTBA TEIUIOTHI C UCIIOJIb30BAHUEM IIEPBOI0 3aKOHA
TEPMOJIUHAMUKMU.

Pacuet paboTbl, COBEpILIEHHOI ra30M, 10 TpaduKy
3aBucuMoctu p (V).

Boruucnenue paboThl ra3a, COBEpUICHHOM NMPU U3MEHEHHUH
COCTOSIHUS 110 3aMKHYTOMY 1uKJy. Beruncnenne KI1/I mpu
COBEPILIEHUH Ta30M pabOThI B MPOIIECCAX U3MEHEHUS
COCTOSIHUSA 10 3aMKHYTOMY IUKITY. OOBbsICHEHHE PUHIIUIIOB
JENCTBUS TEIUIOBBIX MalllMH. [leMoHCTpanus posiu pU3uKu B
CO3/IaHUU U COBEPIICHCTBOBAHUM TEIUIOBBIX JIBUIaTEIIECH.
N3noxeHune cyTu 3KOJIOrHYECKUX MpoodieM, 00yCIOBICHHBIX
paboTOoil TEIIOBBIX JBUTATENICH U MPEAJIOKEHUE MTYTH UX
peLIeHUS.

Yka3aHue rpaHul IPUMEHUMOCTH 3aKOHOB TEPMOJUHAMUKH.
YMeHune BeCTH IHaJIor, BBICIYIINBATh MHEHHUE ONIIOHEHTA,
y4acTBOBaTh B JUCKYCCUU, OTKPBITO BbIPAXKaTh U OTCTAUBaTh
CBOIO TOYKY 3PEHHUSI.

VYka3zanue y4eOHbIX IUCLUUIUIMH, IPU U3YYEHUH KOTOPBIX
UCTIOJIB3YIOT YueOHbI MaTepran «OCHOBBI TEPMOJUHAMKIY.

CgolicTBa MapoB, KUAKOCTEH,
TBEPBIX TEI

N3mepenue BIa)KHOCTH BO3AyXa.

Pacuet xonuuecTBa TEMIOTHI, HEOOXOIUMOTO IS
OCYILIECTBIICHUS

npoliecca Nepexoia BEIIeCTBa U3 OJJHOIO arperaTHOro
COCTOSIHUS B JIPYTOE€.

DKCIEPUMEHTAIBHOE HCCIIEI0BAHUE TEIIIOBBIX CBOWCTB
BEILIECTBA.

[TpuBeaeHNe MPUMEPOB KAMMIUTSIPHBIX SIBJICHUH B OBITY,
IIPUPOJE, TEXHUKE.

HccenenoBanne MEXaHUYECKUX CBOMCTB TBEPABIX TEI.
[TpumeHnenue pU3NUECKUX MOHATUN U 3aKOHOB B Y4EOHOM
MaTepuae mpodecCHoHaTFHOTO XapaKTepa.
Hcnonp3oBanue MaTepHeTa 17151 Iorcka HHGOPMAIIHH O
pa3paboTKax U MPUMEHEHUSX COBPEMEHHBIX TBEPIBIX U
aMOp(HBIX MaTepUaIOB.

3. DJIeKTPOAMHAMHKA

DJIEKTPOCTATHKA

Brerancienue cuir B3anMOACHCTBHUSA TOUCUHBIX
AIEKTPUUECKUX 3apsI0B.

BrruuciieHrne HanpsHKEHHOCTH 3JIEKTPUUYECKOTO MOJISI OJHOTO
Y HECKOJIBKMX TOYEYHBIX JICKTPUYECKUX 3aPSI0B.
Brruuciienrne noTeHIyana 3€KTPUYECKOro MoJisi OJHOTO U
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HECKOJIbKMX TOYEYHBIX DJIEKTPUUECKUX 3apAnoB. M3zmepenue
Pa3HOCTH ITOTECHIMAJIOB.

H3mepenne sHeprum dIIEKTPUIECKOTO OIS 3aPSIAKEHHOTO
KOHJIEHCATOopa.

Brruuciienue 3Heprum 3MEKTPUUYECKOTO OIS 3aPSIKEHHOTO
KOHJIEHCATOopa.

PazpaboTka niaHa U BO3MOXKHOM CXEMbl JeHCTBUI
AKCIIEPUMEHTAIIBHOT'O ONIPENEIIEHUS DIEKTPOEMKOCTH
KOHJEHCATOPa U AUBJIEKTPUUECKOU ITPOHULIAEMOCTH
BEILIECTBA.

[IpoBenenre CpaBHUTEIBLHOTO aHAIM3a TPABUTALMOHHOTO U
3JIEKTPOCTATUYECKOTO IOJIEH

IloCTOSHHBIN TOK

N3Mepenune MOIIHOCTH 3JIEKTPUUECKOro Toka. 3mepenne
OIC u

BHYTPEHHETO0 COMPOTUBJICHUSI HCTOYHHUKA TOKA.
BrinosiHeHHE pacdyeTOB CUJIBbI TOKA M HANPSKEHUM Ha
ydacTKax

aneKkTpuueckux neneit. O0bsICHEHUE Ha TIpUMEpe
AIIEKTPUUYECKOM 11eTH ¢ AByMs uctouHukamu toka (3J1C), B
KAaKOM CJIy4ae UCTOYHUK

ANIEKTPUUECKON SHEPTrUuu paboTaeT B pekKUMeE TeHepaTopa, a
B KAKOM — B PEKHUME MMOTPEeOUTEISI.

Ornpenenenue TeMneparypbsl HUTH HakaJuBaHus. M3Mepenue
ANEKTPUUYECKOTO 3apsiia dJIEKTPOHA.

CHsTHE BOIBTAMIIEPHON XapaKTEPUCTUKU JUOAA.
[IpoBeneHre cpaBHUTEIBHOTO aHAIN3a MOJIYITPOBOJHUKOBBIX
JTMOA0B U TPUOJIOB.

Hcnons3oBanue MHTEpHETA 11 MTOUCKA HH(POpMAITIH O
NEPCIEKTUBAaX Pa3BUTHUS MOTYIPOBOJHUKOBON TEXHUKH.
YcTaHoBKa MPUUYUHHO-CIIEACTBEHHBIX CBS3EH.

MarHuTHBIC SIBICHUS

W3mepeHne nHIYKIMA MarHUTHOTO 1oJ1sl. Beruncnenue cun,
JEUCTBYIOIIUX HA ITPOBOJHUK C TOKOM B MAarHUTHOM IIOJIE.
Brruncnenue cun, 1eMCTBYIOIIMX Ha SJICKTPUUECKUN 3apsil,
JBWKYIIMICA B MATHUTHOM IIOJIE.

HccnenoBanue sSIBICHUHN 3JEKTPOMArHuTHOM UHIYKIUH,
CaMOMHIYKIIVH.

Brruncnenre 3Heprum MarHuTHOTO TMOJIA.

OOBsiCHEHUE TIPUHIIATIA IEHCTBUS JICKTPOIBUTATES.
OO0bsicHeHUE TPUHIUIIA EUCTBUS TeHEpaTopa
AIEKTPUYECKOrO TOKA

U DJIEKTPOU3MEPUTENIbHBIX TPUOOPOB. OObsSICHEHUE
NPUHIUIIA TEUCTBUSL MacCc-ClIEeKTporpada, yckoputeneit
3apsKEHHBIX YaCTHII.
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OOBsiCHEHUE POIM MAarHUTHOTO NOJIs1 3EMJIH B )KM3HU
pacTeHUi, )KUBOTHBIX, YEJIOBEKA.

[IpuBeaeHue npuMepoB MPaKTUYECKOTO MPUMEHEHUS
U3YYEHHBIX

SBJICHUI, 3aKOHOB, IPUOOPOB, YCTPOUCTB.

IIpoBeneHne cpaBHUTENIBHOTO aHAIN3a CBOICTB
ANEKTPOCTATUYECKOTO, MATHUTHOI'O U BUXPEBOTO
3JIEKTPUYECKUX TIOJIEH.

OObsicHEeHUE HA IPUMEPE MarHUTHBIX SIBJICHUH, TOYEMY
(U3HKY MOYXKHO paccMaTpuBaTh KaK MeTa AUCIUILIUHY.

4. Kose0aHUs M BOJHBI

MexaHnueckue Kojieoanus

Hccnenosanue 3aBUCMMOCTH MepHrojia KoseOaHu
MaTeMaTHYECKOI0

MasiTHUKA OT €T0 JUIMHBI, MAaCChl U aMIUIUTY/Ibl KOJIeOaHUIA.
HccnenoBanre 3aBUCHMOCTH Nieprojia KoeOaHuii rpy3a Ha
NPYKUHE OT €r0 Macchbl ¥ )KECTKOCTHU MPY>KUHBI.
Brruucnenne nepuona koaebaHuil MaTeMaTHYECKOTO
MasITHUKA I10 U3BECTHOMY 3HAYEHUIO €r0 JJIUHBI.
Brruncnenue neproja xonebaHuii rpy3a Ha Mpy>KUHE 10
U3BECTHBIM 3HAYEHUSAM €0 MACChl U KECTKOCTHU IPYKUHBI.
BbipaboTka HaBBIKOB BOCIIPUHUMATh, AHAJIU3UPOBATH,
nepepabaThiBaTh U MPEIbABIATH HHPOPMALUIO B
COOTBETCTBHHU C IIOCTABJICHHBIMU 3a1a4aMHU.

[IpuBeneHne npuMepoB aBTOKOJIE0ATENbHBIX MEXaHUUECKUX
cucreM. [IpoBenenne kinaccudukauu KojaeOaHu.

Yrpyrue BOJIHbBI

H3mepenne nivHbl 3ByKOBOW BOJIHBI 110 PE3yJIbTaTaMm
HaOMI0IeHU HHTep(PEPEHITNN 3BYKOBBIX BOJIH.
Ha6monenne u o0bsacHEHUE SBJICHUN HHTEPDEPESHITNN U
Tudpakiui MEXaHUIECKUX BOJIH.

[IpencraBnenue obnacTeit MpUMEHEHHS yIbTpa3ByKa U
NEPCIEKTUBBI €r0 UCMOJIb30BaHUS B PA3IMYHBIX 001aCTIX
HAyKH, TEXHUKH,

B MEJIMIIMHE.

N3noxeHne cyTy S3KOJOTMYECKUX TPOOJIeM, CBSI3aHHBIX C
BO3JICMCTBMEM 3BYKOBBIX BOJIH HA OPraHU3M YeJIOBEKa

DNEeKTPOMarHUTHbIE
KoJIeOaHwmsI

Habmronenne ocriuiuiorpaMM rapMOHHYECKUX KOJieOaHui
CUJIBI OKa B LIETIH.

N3smepenne 3nekTpoeMKOCTH KOHIeHcaTopa. M3mepenue
WHYKTUBHOCTh KaTYIIIKH.

HccnenoBanue sIBIEHUS SJIEKTPUUECKOTO PE30HAHCA B
MOCJIEIOBATEIILHOM LIETH.

[IpoBeneHne anaoruum Mex1y GU3n4eCKUMU BeJIMYUHAMH,
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XapaKTePU3YIOIMUMU MEXaHUYECKYIO U DJIEKTPOMAarHuTHYIO
K0J1e0aTeIbHbIE CUCTEMBI.

Pacyer 3HayeHUi CUIIBI TOKA U HAIIPSDKEHUS HA DJIEMEHTaX
L[EII1 IEPEMEHHOTIO TOKa.

Uccnenosanue npuHuuna AeicTBUs TpaHchopMaropa.
Hccnenosanue npuHLMna JeUCTBUS T€HEpaTopa
IIEPEMEHHOI0 TOKA.

Ucnonb3oBanue MuTepHeTa 115 norcka HHGOpMALK O
COBPEMEHHBIX CIIOCcO0ax nepeaadu dJIeKTPOIHEPTUH.

DJIEKTPOMArHUTHBIE BOJHBI

Ocy1uiecTBiIeHUE paauoNepeaayu U paauorpruema.
HUccnenosanue

CBOMCTB 2JIEKTPOMATrHUTHBIX BOJH C TTIOMOII[BI0O MOOUILHOTO
Tene-

doHa.

Pa3BuTHe LIEHHOCTHOTO OTHOIIEHUS K M3y4aeMbIM Ha YpOKax
bu3uKH 00BEKTaM U OCBAaMBAEMbIM BHIaM JCSATEILHOCTH.
OOBsiCHEHUE TPUHITUTTAATIBHOTO PA3IMYHS TTPUPOIBI
YOPYTUX U DJICKTPOMArHUTHBIX BOJIH. M30KeHue cyTu
AKOJIOTUUECKUX TTPOOJIEM, CBSI3aHHBIX C
AJIEKTPOMArHUTHBIMU KOJICOAHUSIMU 1 BOJTHAMH.
OOBsICHEHUE POJTU AJIEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX
uccienoBanusax BeeneHHoi.

5. OnTuka

[Ipupona cBera

[IpuMeHeHne Ha MPAKTUKE 3aKOHOB OTPAKEHUS U
MIPEJIOMJICHUS CBETA IIPU PEIICHUM 3a/1a4.

OnpeneneHue CIEKTPATIbHBIX TPAHUI] YyBCTBUTEIBHOCTH
YeJI0BEUYECKOro IJia3a.

YMeHHe CTpOUTh H300paKEeHHS IIPEAMETOB, TaBacMbIC
JIMH3aMHU.

Pacder paccTosiHHS OT TUH3BI 10 U300paKEHUS MPEIMETA.
PacueT onTudyeckoM CUJIbI JIUH3HI.

N3mepenune OKyCHOTO pacCTOSIHUS JTUH3BI.

HcnpiTanue Moaenei MUKPOCKOIIAa U TEJIECKoma

BosHOBEIE CBOMICTBA CBETA

Habmonenne sBiennsi ”HTEpEPEHITNN AIEKTPOMArHUTHBIX
BOJIH.

HaGmronenne sBinenust UPPaKIAN HIEKTPOMAarHUTHBIX
BOJIH.

HaGnronenue siBneHust Nojaspu3anuu 31€KTPOMarHUTHBIX
BOJIH.

N3sMmepenue nimHbI CBETOBOW BOJIHBI IO PE3yJIbTaTaM
HaOroeHus siBneHust uHTeppepenuuu. Hadmnonenue
siBiieHus: qudpaxkuuu ceeta. Habntonenue siBiaeHus
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NOJISIpPU3alny U nucnepcenu ceera. [lonck

pa3auuMii U CXOJICTBA MEXKIAY NTUPPAKIUOHHBIM U
JVCIIEPCUOHHBIM CIIEKTPaMHU.

[IpuBeneHne npuMepOB NMOSABICHUS B IPUPOJIE U
UCII0JIb30BaHMs B TEXHUKE SIBIICHUN HHTEpEpEHIUH,
nupakuuy, MOJISpU3aLU U

nucriepcuu cBeta. Ilepednciienne MeToq0B O3HAHMS,
KOTOPBIE UCIIOJIb30BaHbI IPU U3YYEHNN YKA3aHHBIX SIBIICHUM.

JJIeMeHTbl KBAHTOBOM (PU3UKH

KBanToBas ontuka

Ha6monenue gorornexkrpuueckoro agpdexra. O0bsicHeHHE
3aKOHOB

CroneToBa Ha OCHOBE KBAaHTOBBIX MPEJICTABICHUH.

Pacyetr MakcuManbHOW KMHETUYECKOW SHEPTUH IIIEKTPOHOB
npu QoroaniekTpuyeckoM s dexre.

Omnpenenenue pabOThI BBIX0/IA AJIEKTPOHA MO rpaduKy
3aBHCHUMOCTH MaKCHUMAaJIbHOW KMHETHUECKON SHEPTUU
(OTO3IIEKTPOHOB OT YacTOTHI CBeTa. MI3MepeHne padoThl
BBIX0/1a DJICKTPOHA.

[lepeuncnenne npuGOPOB YCTaHOBKH, B KOTOPBIX
pUMEHSETCS OE3MHEPIIMOHHOCTh poTodPdekTa.
OObscHEHUE KOPITYCKYJISIPHO-BOJIHOBOTO J1yajli3Ma CBOMCTB
(GhOTOHOB.

OOBbscHEHUE POJIM KBAaHTOBOM ONTHKHU B Pa3BUTHH
COBpEMEHHOM (PU3HKHU.

dusuka atoma

HaGmonenne nuHEHYaThIX CIIEKTPOB.

Pacder yacTOThI M IJTMHBI BOJIHBI HCITYCKA€MOT'0 CBETA MPU
NepeXo/Ie aToMa BOJOPOJA U3 OJTHOTO CTALIMOHAPHOTO
COCTOSIHUS B JIPYTOE€.

OObsicHEHUE TTPOUCXOXKICHUS JTMHEHYATOTO CIIEKTpa aToMa
BOJIOPOJIA U PA3JIMYUsl JTUHEUYATBIX CIEKTPOB PA3JIUYHBIX
rasos.

HccnenoBanue JIMHENYATOrO CIIEKTpA.

HccnenoBanue npuHuna padboThl JIOMUHECHEHTHOMN JaMIIbI.
Habmronenne u 00bsICHEHNE PUHIINATIA IEHCTBHS JIa3epa.
[IpuBeneHre NpUMEPOB UCITOIB30BAHMUS J1a3epa B
COBPEMEHHOW HAYKE U TEXHUKE.

Hcnonp3oBanue MaTepHETA 17151 IOMCKA WHGOPMAIIHH O
MIEPCIIEKTUBAX MPUMEHEHHS Ja3epa

®du3nuKa aTOMHOTO siApa

HaGmronenue tpexoB anbda-uactul] B kamepe BunbcoHa.
PeructpupoBanue siI€pHBIX U3TYYCHUN C TOMOILBIO
cuetyuka [ eitrepa.

Pacuer sHepruu cBsI3U aTOMHBIX SIJEP.
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Onpenenenue 3apsiaa 1 MaCCOBOTO YMCIIAa AaTOMHOTO S1pa,
BO3HUKAIOIIIETO B PE3YyIbTATE PAAUOAKTUBHOIO pacnazia.
Brruucnenue sneprum, 0cBOOOXKAAIOIIEICS TpH
paarOaKTUBHOM pacnase.

Ornpenenenue NpoayKTOB SAEPHON pEAKLIHH.

Boruucnenue sneprum, 0CBOOOXKAAOIIECICS IPH SIAEPHBIX
peaKuusx.

IToHnMaHKue TpEenMyIECTB U HEAOCTATKOB UCIIOJIb30BAHUS
ATOMHOW SHEPIUU U MOHU3UPYIOLIUX U3JIyYCHUH B
IIPOMBIIUIIEHHOCTH, MEIULIMHE.

N3noxkeHune cyTu SKOJIOTHYECKUX MPoOIieM, CBSI3aHHBIX C
OMOJOTUYECKUM JEHCTBUEM PaJMOAKTUBHBIX U3ITYYESHHH.
[IpoBenenue knaccupuKalum dIEMEHTAPHBIX YACTHUII 10 UX
(bu3HUECKUM XapaKTepUCTUKaM (Macce, 3apsly, BpEMEHH
YKU3HH, CIUHY U T. ]I.).

[ToHMMaHKe IEHHOCTEN HAYYHOI'0 ITO3HAHUS MUPA HE
BOOOIIIE /1JIs1 YEIOBEUYECTBA B LIEJIOM, a JUIsl KaXKI0To
o0y4aronierocs JM4HO, [ICHHOCTEN OBJIAaICHUSI METOJIOM
Hay4YHOTI'O MO3HAHUS JUIS TOCTUKECHUS

ycrexa B JI000M BUE MPAKTUUECKOU JIeATeTbHOCTH.

7. IBoaonua Bcesennoun

Ctpoenue u pa3BUTHE
Bcenennoii

HabGmonenue 3a 3Be3gamu, JIyHOI U maHETaMU B TEIECKOTI.
HaGmronenre comTHEUHBIX MATEH C TOMOIIBIO TEIECKONa U
COJIHEYHOI'O 3KpaHa.

Hcnons3oBanue VIHTEpHETA 1J1s MOMCKA N300paKeHUH
KOCMHYECKHUX 00BEKTOB U HH(pOpManmu o0 ux
0COOEHHOCTSIX.

OO6cyx)aeHue BO3MOKHBIX CIIEHAPUEB IBOJIOIUH
Bceenennou. Mcnonbs3oBanue MHTEpHETA 1151 IOUCKA
coBpeMeHHOU nHpopmaruu o pa3BuTuu Beenennoii. Onenka
uH(GOPMAITNH C TIO3HUIINH €€ CBOWCTB:

JIOCTOBEPHOCTH, 0OBEKTUBHOCTH, TIOJTHOTHI, aKTyaJIbHOCTH U
T. 1.

Opostronus 38e31. I umoresa
ITPOUCXOKICHHUS
COJIHEUHOU CUCTEMBI

Boluncnenue sHepruu, 0CBOOOKIaI0NICICs TpU
TEPMOSIJICPHBIX PEAKIIHSIX.

dopMyIUPOBKA MPOOIEM TEPMOSACPHON SHEPTreTUKH.
OOBsICHEHNE BIUSHUS COJTHCYHON aKTHBHOCTH Ha 3EMITIO.
[ToHuMaHue poJii KOCMUYECKUX UCCIENOBAHUM, UX
HAYYHOT'O ¥ 9KOHOMHUYECKOTO 3HAYCHHS.

OO0cyXxneHre COBPEMEHHBIX THIIOTE3 O MPOUCXOKICHUN
CoOJIHEYHOU CUCTEMBI.
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9. YYEBHO-METOANYECKOE U MATEPHUAJIBHO-
TEXHUYECKOE OBECHIEYEHUE TPOI'PAMMBbI YYEBHOM
JANCIUIIJIMHBI «PU3UKA»

VY4eOHbIl KaOMHET, ¢ BOBMOXHOCTBIO 10CTyna B HTEpHET BO BpeMsi y4eOHOIo
3aHATHS U B TIEPUOJ] BHE YUE€OHOM NESITETbHOCTH 00 y4aromMXCs.

MynbTuMenuitHoe  00OpylOBaHHUE, TOCPEACTBOM  KOTOPOIO  YYAaCTHUKH
00pa30BaTEIBHOrO IpoLEecca MOTYT NPOCMATPUBATh BHU3YaJbHYIO HH(OPMALUIO
no gu3rke, co3/1aBaTh MPE3CHTALIMH, BUI€OMATEPUAIIbI U T.I1.

BcocTaB yueOHO-METOAMYECKOTO U MaTepHaIbHO-TEXHUYECKOIO 00eCIeUeHUs
IporpaMmbl y4eOHON AUCIMIUIMHBI «DU3UKa», BXOIAT:

* HarJISAJIHbIE TTOCOOUS (KOMIUICKTHI YYCOHBIX TaOJHII, MIakaTel: «Du3ndeckue
BEJIMYMHBI W (DyHIaMEHTaIbHBIC KOHCTaHTBI», «MEXKIyHapoIHAs CUCTEMa
equauir, CHN»);

* uHGOPMAIIMOHHO-KOMMYHUKATHBHBIC CPEJICTRA;

* DKpPaHHO-3BYKOBBIC ITOCOOHSI;

* TCXHHYECKHE CPEJICTBA OOYUCHMUS;

* JIEMOHCTpAIMOHHOE 00O0pyaoBaHKe (0OIIEro Ha3HAUYCHUS U TEeMaTUUYECKHUE
HAOOPHI);

» jabopaTopHoe o0OopynoBaHHe (OOMIETO HA3HAYCHHWs] W TEMAaTHYECKUE
HaOOPHI);

* CTaTWYeCKue, TMHAMUYECKHE, IEMOHCTPAIMOHHBIE M pa3JaTOYHbIC MOJICIIH;

* BCIIOMOTAaTeIbHOE 000pPYIOBaHUE;

* KOMIUIEKT TEXHUYECKOW TOKYMEHTAIlMW, B TOM YHCIIE TaclopTa Ha CpeACTBa
o0yueHUs, THCTPYKITHH 10 X UCTIOJIH30BAHUIO U TEXHUKE OC30IMaCHOCTH;

* OubnmoreuHbIil POH/I.

B 6ubnumoreunsiii GoH BXOAAT yUYeOHUKH, YU€OHO-METOIUUYECKHUE KOMILICKTHI
(YMK), ofecneuynBatonue OCBOCHHE Yy4yeOHOM IUCHUIIIUHBI  «Du3nkay,
PEKOMEHI0BaHHBIC WJIM JIOMYIIIEHHBIE JJII WCIIOIh30BaHUS B MPO(ECCHOHATBHBIX
00pa3oBaTeIbHBIX OpraHU3AIUAX, PEATU3IYIOMIMX 00pa30BaTCIBLHYIO MPOrPaAMMYy
cpenHero obmero obpaszoBanus B mpenenax ocBoeHus OITIOII CIIO Ha 6asze
OCHOBHOTO 00111eT0 00pa3oBaHUs.

bubnuoreunslit GoHI MOXKET OBITH JOMOJHEH (GU3UICCKUMH SHITUKIIOTICIUSIMH,
aTiiacaMu, CJIOBapsIMH M XPECTOMATHEH Mo (PU3MKe, CIIPAaBOYHHKAMHM 1O (DHU3UKE H
TEXHHUKE, HAYYHOU M HAYYHO-TIONYJISIPHOM JINTEPATYPOU €CTECTBEHHO - HAYYHOIO
COJICPIKAHMS.

10.PEKOMEHAYEMAS JIMTEPATYPA

s cTyaeHToB
OcCHOBHbBIC HCTOYHUKH:
1. ®upcos A.B. ®usuka nns npodeccuii U CreuuanTbHOCTe TEXHUUECKOTO U
€CTEeCTBEHHO-HAYUYHOT0 Mpoduiieid: yueOHUK JJIsl CTYJICHTOB YUPEXKICHUI
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cpen. npod. oopazosanus / moxa pen. T.U. Tpobumonoit. — M., 2019.

2. Tpopumona T.U., ®upcos A.B. ®usuka nns npodeccuil u ceruaibHOCTENH

TEXHUYECKOT0 M E€CTECTBEHHO - HayuyHoro npoduieit: COOpHUK 3amady. —
M., 2019.

I[OHOJ]HI/ITGJILH])IG HCTOYHHUKU:

1.

Hmutpuea B.®. ®usuka ais npodeccuii U cielualbHOCTEH TEXHUYECKOTO
npoduis: ydeOHHMK JUisi 0Opa3oBaTEeNbHBIX YUPEKICHUM cpel. mpod.
obOpazoBanus. — M., 2014.

Hmutpuea B.®. ®usuka ais npodeccuii U cienualbHOCTENH TEXHUYECKOTO
npodunss. COop-HUK 3amad: ydeb. mocobwe g 00pa3oBaTEIbHBIX
yupexaeHuit cpel. mpod. oopazoanus. — M., 2014.

HmutpueBa B.®., BacunseB JIL.LM. ®usuka g8 npodeccuid u
cnenuanbHOCTe TexHudeckoro npoduis. KoHTpoiasHbie MaTepuansl: yuel.
nocoOust 11l yupexjaeHuil cpen. mnpod. obOpaszoBanusi / B.D.JImutpuena,
JI..BacunseB. — M., 2014.

Hmutpuea B.®. ®usuka as npodeccuii U cienualbHOCTEN TEXHUYECKOTO
npoduss. Jlabopa-TOpHBIN MpakTUKyM: y4eO. MOCOOMsS sl YUpeKIECHUN
cpen. mpod. obpasoBanus / B.D.JImutpueBa, A.B. Kopxyes, O.B.
Myprtazuna. — M., 2015.

JmutpueBa B.®. ®uszuka ansa npodeccuii U CrielualIbHOCTeH TEXHUYECKOTO
npoduiisi: SIEKTPOHHBIA yue0.-METOJ. KOMIUIEKC UIsi 00pa3oBaTEebHBIX
yupexaeHui cpe. mpod. odpazosanus. — M., 2014.

JmutpueBa B.®. ®uszuka aisg npodeccuii U CrieluaJIbHOCTeH TEXHUYECKOTO
npodusisi: SJIEKTPOHHOE ydeOHOe H3JaHue (MHTEPAKTUBHOE JIIEKTPOHHOE
NPWIOKEHNUE) g 0o0pa3oBaTENbHBIX  YUPEKICHHH  cpea.  mpod.
obpazoBanusa. — M., 2014.

KacesnoB B.A. UnmtoctpupoBaHHbIi atiac 1o ¢usuke: 10

kiacc.— M., 2010. KacessHoB B.A. UnmtocTpupoBaHHbIM aTiac

o ¢usmke: 11 kmacc. — M., 2010.

Tpodumona T.U., dupcoB A.B. ®usnka. CipaBounuk. — M., 2010.

Jlns npenoaBarenen

Konctutyuuss  Poccuiickoii ~ ®denpepanyu  (IpuHSATa  BCEHAPOJHBIM
rojocoBanuem  12.12.1993) (¢ yderoM  MONpPaBOK,  BHECEHHBIX
dbenepanTbHBIMU KOHCTUTYIIMOHHBIME 3aKOHaMH PD o mompaBkax

kK Koncturymuu P® ot 30.12.2008 Ne 6-®K3, ot 30.12.2008 Ne 7-®K3) // C3 PD.
— 2009. — 4. — Cr. 445.

2.

OenepanpHbiii 3ak0H 0T 29.12. 2012 No 273-®3 (B pen. demepanmbHBIX
3akoHOB OT 07.05.2013 99-®3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne
170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014
Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne84-D3, ot 27.05.2014
No 135-@3, ot 04.06.2014 Ne 148-d3, ¢ u3M., BHeCeHHbIMH DeaepanbHbIM
3akoHOM OT 04.06.2014 Ne 145-®3) «O6 oOpazoBanuu B Poccuiickoii
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Denepauumny.

3. Ilpukaz MunucrepctBa oOpa3zoBanusd U Hayku P®D «OO6 yTBepkaeHUU
(denepanbHOr0 TOCyIapCTBEHHOTO 00pa30oBaTEIbHOTO CTAHApPTa CPEIHETO
(monHoro) obmero oOpa3zoBaHus» (3aperucTpupoBaH B MuHiocte PO
07.06.2012 Ne 24480).

4. Tlpukaz MunoO6pHayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHuu
u3menennii B Ilpukaz MunucrtepcrBa oOpa3oBaHusi U Hayku Poccuiickoii
Oeneparun ot 17.05.2012 Ne 413 “O6 yrBepxkaeHun QeaepajibHOro
rOCYJapCTBEHHOTO 00pa30BaTEIbHOrO CTaHJapTa CcpeaHero (MOoJHOTO)
o01iero oOpazoBaHus’».

5. [Mucemo [lemaprameHTa roCyAapCTBEHHOM MOJIUTHKU B cdepe MOATOTOBKHU
pabounx kaapoB u IO Mwunobpuayku Poccum ot 17.03.2015 Ne 06-259
«PexomeHganMum 1O  OpraHM3alUy  MOJYYEHUS  CpeAHero  oOIero
oOpa3oBaHus B Mpejeraax OCBOCHHUsS 00pa30BaTENbHBIX MPOrpaMM CpPEIHETO
npodeccroHaabHOro 00pa3oBaHus Ha 6a3e OCHOBHOTO OOIIEro oOpa3oBaHUs
C ydeToM TpeOoBaHUN (efepabHbIX T'OCYAapCTBEHHBIX 00pa30BaTEeIbHBIX
CTaHJApTOB M TOJydaemMol mnpodeccud WM CIEUUaTbHOCTH CPEJIHEro
npodeccuoHaIbHOTO 00pa30BaAHUM.

6. ®enepanbubiii 3akoH oT 10.01.2002 No 7-®3 «OO0 oxpaHe OKpy’Karouein
cpeasd» (B pen.ot 25.06.2012, ¢ uzm. ot 05.03.2013) // C3 PD. — 2002. —
Ne 2. — Cr. 133.

7. Jdmutpuera B.®., Bacunwes JI.W. ®uszuka s npodeccuit u
CHEIUATBHOCTEH TEXHUYECKOTO MTPOMUIIS: METOJUYECKUE PEKOMEH AN :
MeToJ. mocodbue. — M., 2010.

HNuTepHeT- pecypcsl

www.fcior.edu.ru (OeaepanbHBIN HIEHTP HHGOPMAITUOHHO-

obOpasoBaTenbHBIX pecypcoB). wwww.dic.academic.ru (AkageMuK.

CiioBapu ¥ SHUMKIIONICINN ).

www.booksgid.com (Books Gid. DnexTponHast Ou0ianoTexa).

www.globalteka.ru (I'mo6anreka. 'mobanpHas OnOIMOTEKAa HAYIHBIX

pecypcoB). www.window.edu.ru (EnuHoe okHO JocTyna K

o0Opa3oBaTeIbHBIM pecypcam). Www.st-books.ru (JIydmas yueOHas

JIUTEPATypa).

www.school.edu.ru (Poccuiickuii o6pazoBaTenbHBIN OpTai. JIOCTYITHOCTB,
KauecTBO, 3P (HEKTUBHOCTH ).

www.ru/book (DnexkTponHas 6nbmuoTeuHas cCTEMA).

www.alleng.ru/edu/phys.htm (O6pa3zoBatenbnbie pecypcsl IHTepHETa

— duzuka).

www.school-collection.edu.ru (EquHas KoImeKIus UppOBbIX

o0pa3oBaTenbHBIX pecypcoB). https//fiz.1september.ru (yueOHO-MeTOIMUECKAS

razetra «Ou3nkKa).

www.n-t.ru/nl/fz (HobGeneBckue maypeartsl Mo

busuke). www.nuclphys.sinp.msu.ru (SIaepuas

¢usuka B Uutepuere). www.college.ru/fizika
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(ITonroroBka k EI'D).
www.kvant.mccme.ru (HayqHO-ONYJIAPHBIN (PU3HKO-MATEMATHYECKHH KypHAII
«KBanHT»).
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