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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma o61eo6pazoBaTenbHOl yueOHoro mnpeamera OYIIam.02
du3uka TmnpeaHa3HAaueHa IS U3ydeHUs (UMK B MPOQPECCHOHATBHBIX
0o0pa30oBaTENbHBIX  OpraHU3alUsiX,  peaIu3yloluX  00pa30BaTENbHYIO
IpOrpaMMy CpeHero o0IIero 0opa3oBaHus B Mpeaesiax OCBOCHUS MPOTPAMMBbI
MOATOTOBKM CHEIUANUCTOB cpemanero 3BeHa (mamee IIIICC3) wna 06aze
OCHOBHOTO 00111eT0 00pa30BaHUsI.

[Iporpamma paspaborana Ha ocHoBe TpeboBanmii PI'OC cpemuero
oOmero  oOpa3oBaHUsl,  YTBEPKIEHHOTO  MpUKa3oM  MWUHUCTEpCTBa
oOpazoBanust u Hayku Poccuiickoii denepammu ot 17 mas 2012r Ne 413 (c
u3MeHeHussMu  Ha 29 wuwHsA 2017r), OpeabsIBIIEMBIX K CTPYKTYpE,
COJIEpKaHUI0 M pe3ysbTaraM OcCBoeHHs ydeOHoro mnpenmera OYIlam.02
®du3uKa, B COOTBETCTBUH ¢ PexoMeHIaluus My MO OpraHU3aluu MOJIyYEHUs
cpenHero obmero oOpa3oBaHUs B IpejAesiax OCBOCHUS 00pa30oBaTENIbHBIX
OporpaMM CpeaHero NnpodeccHoHaNIbHOrO 00pa3oBaHMsI Ha 0a3e OCHOBHOI'O
oO1ero oopa3oBaHus ¢ yueToM TpeOoBaHUM (heliepanbHbIX TOCYAAPCTBEHHBIX
o0pa3oBaTeNbHbIX  CTAHJAPTOB M TOJy4aeMOW  Mpopeccuu  WiIH
CIEUHUAIBHOCTH  CpeHero MnpodecCHoHaNIbHOTO o0pa3oBaHus (IMHUCHMO
JlenapramMeHTa TOCYy/IapCTBEHHOW MOJUTHKU B cepe MOATOTOBKH pabOuMX
kazapoB u JI1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanue mnporpammbl OYIIan.02 @Ou3suka HaOpaBICHO Ha
JOCTHKEHHE CIEAYIOINX LeJIei:

* OCBOGHHE 3HAaHUU O (QyHIAMEHTAIbHBIX (PU3UUYECKUX 3aKOHAX H
MPUHITUIAX, JIEKANTMX B OCHOBE COBPEMEHHOU (hM3MYECKON KapTUHBI MUPA;
HamOoJiee  BaXXHBIX OTKPBITUAX B  00JacTH  (PU3MKH, OKa3aBIIUX
ONpeNeIsoNee BIMAHUE HA Pa3BUTHUE TEXHUKH M TEXHOJOTHH; METOAaX
Hay4YHOTO MTO3HAHUS TPUPO/IBI;

* OBJIaJICHHWE YMEHUSMHU TMPOBOAUTH HAOIOJCHUS, IJIAHUPOBATH U
BBITIOJTHSITh DKCIIEPUMEHTHI, BBIJBUTATh THUIOTE3bl U CTPOUTH MOJIETH,
MIPUMEHSTH MOJTYUYCHHbIC 3HAHUS M0 (PU3HUKE JIJIs1 0OBSICHEHHS Pa3HOOOPa3HBIX
bu3UYECKUX SIBJICHWA M CBONCTB BEIIECTB; MPAKTUYECKU MCIOJIb30BAThH
(¢u3nueckrue 3HAHMS; OLEHUBATH JIOCTOBEPHOCTb €CTECTBEHHO-HAYYHOM
uH(bopMaIny;

* pa3BUTHE [I03HABATEIbHBIX HMHTEPECOB, WHTEIUICKTYaJIbHbIX U
TBOPUYECKUX CIIOCOOHOCTEN B TpoIlecce MPUOOpETEeHNs 3HAHUN W YMEHUM TI0
¢u3nKe ¢ WCHOJb30BAaHUEM PA3IMYHBIX MCTOYHUKOB HH(POPMAIMHA M|
COBPEMEHHBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

* BOCNHUTAaHHE YOEKIACHHOCTH B BO3MOXKHOCTM TIO3HAHUS 3aKOHOB
IPUPOJIBbI, WCIOJIB30BaHUS JOCTHXKEHUN (GU3MKM Ha OJlaro pa3BUTHS
YeJI0BEUECKOW LMBWIM3AIMN; HEOOXOJIUMOCTH COTPYAHUYECTBA B MPOLECCE
COBMECTHOTO BBITIOJTHEHHUS 3aJlay, YBAXKUTEIBHOTO OTHOIICHUS K MHEHHIO
ONIMOHEHTAa MPHU 00CYX ACHUHN MPOOJIEM €CTECTBEHHO-HAYYHOTO COJIepPKaHUS;



FOTOBHOCTH K MOpPAJIbHO-3TUYECKON OILIEHKE HCIIOJIb30BAHUS HAYyUYHBIX
JOCTH)KEHUM, YyBCTBA OTBETCTBEHHOCTH 3a 3aLIUTY OKPY>Karolleil cpeibl;

* HCIOJb30BaHUE TMPUOOPETEHHBIX 3HAHWW U YMEHUU [JISl PEIICHHUS
MPAKTUYECKUX 3a/ad TMOBCEIHEBHON KH3HU, oOecreueHus Oe30MacHOCTH
COOCTBEHHOM J>KM3HHU, PAIMOHAIBHOTO MPHUPOAOINOIB30BaHUS U OXpaHbI
OKpYy’Karomel cpeabl U BO3MOXKHOCTh NMPUMEHEHHs 3HAHWM TPH PEIICHUU
3aJ1a4, BOHUKAIOIIUX B MOCEAYIOUIeH npodeccuoHanbHON 1eITeIbHOCTH.

B  mporpammy  BKIIOYEHO  COJEp)KaHUE,  HampaBlIeHHOE  Ha
dopMupoBaHue 'y  CTYy/JCHTOB  KOMIETCHLHUH, HEOOXOJUMBIX IS
kauecTBeHHOro ocBoeHus [IIICC3 Ha 6aze ocHOBHOrO oOuIero 00pa3oBaHuUs
C TIOJIyY€HHUEM CpEeTHETO 001ero 0opa3oBaHusl.

B pabGoueit nporpamme yueOHoro mnpenmera OYIam.02 ®dusmnka
OTPaXXEHO COJEp)KaHWE Y4YeOHOro Marepuana, IMOCIe0BaTEeIbHOCTh €ro
U3yYEHHUs, paclpeleeHue Y4YeOHbIX 4YacoB, TEMaTuky pedeparos,
UHIUBUYAbHBIX TPOEKTOB, BHUIBI CAMOCTOSITENBHBIX pPabOT, C Y4YETOM
npo¢uiast NOIy4yaeMoro MnpoQecCHOHAIBHOTO O00pa3oBaHMs, CHEeUU(UKH
MPOrpaMM CHEIHAIMCTOB CPEAHETO 3BEHA.

[Ipu peanuzanuu coaepxkaHus 0OIIE0O0pa30BaATEIbHOM  y4eOHOIO
nmpeavera OVYIIan.02 ®usuka B npenemax ocBoenus  I[IIICC3
TEXHOJIOTHYEeCKOro mpo¢uisi Ha 0a3e OCHOBHOTO oOlIEero oOpa3oBaHMs C
MOJYYEHHEM CpeHero oOmiero oOpa3oBaHUsS MaKcUMalibHas ydeOHas
Harpyska oOy4Jaronierocsi coctapiusier — 174 4aca;

- 00s3aTenpHON ayJUTOPHON yueOHO# Harpy3ku oOydatomierocs — 116
4acoB;

- BHEAYIMTOPHAsI CAaMOCTOsITEIbHAs paboTa CTyIeHTOB — 58 uacoB.



OBIHIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA
OYIlan.02 PU3UKA

B ocnoBe yue6Horo npeamera OYInm.02 dusuka J1eKUT yCTaHOBKA
Ha ¢opMHUpOBaHHWE Y OOyYaeMBIX CHCTEMBbI Oa30BBIX TOHATHA (DU3UKH U
MPEACTABICHUA O COBPEMEHHOW (Hu3nyeckol KapTHHE MHpa, a TaKKe
BBIpaOOTKa  yMEHUH  TPUMEHATh  (U3WYECKHME  3HAHUA KAk B
poeCCHOHATTBHOM JCSITEIIPHOCTH, TaK U JJI PEIICHUS )KU3HEHHBIX 3a/1a4.

MHorue MmojoKeHus, pa3BHBaeMble (U3UKOHN, pacCMaTPUBAIOTCS Kak
OCHOBA CO3aHMS " HCIIOJB30BaHUS UH)OPMAITMOHHBIX u
KOMMYHUKaMOHHBIX TexHoJorui (MKT) — ognoro u3 Hanbosnee 3HAUMMBIX
TEXHOJIOTUYECKUX JIOCTUKEHUN COBPEMEHHON IMBUIN3ALINY.

@u3nka [OaeT KIHY K MNOHUMAHWI MHOTOYHCIICHHBIX SIBJICHUNA H
IPOLIECCOB  OKPYXKAIOMIETO Mupa (B E€CTECTBEHHO-HAYYHBIX 00JIaCTSX,
COIIMOJIOTUH, DJKOHOMHKE, S3bIKE, JUTepaType © 1p.). B  dwusuke
dbopMHUpYyIOTCA ~ MHOTHME  BHUABI  JEATEIBHOCTH,  KOTOpPbIE  HUMEIOT
METanpeaIMeTHbId XapakTtep. K HUM B MEpByHO oOdYepenb OTHOCSTCH:
MOJICTUPOBaHUE OOBEKTOB W MPOIIECCOB, MPUMEHEHUE OCHOBHBIX METOJIOB
MO3HaHUs, CUCTEMHO-UH(OPMAIIMOHHBIN aHanu3, GOpMYJIMPOBAHUE TUIIOTE3,
aHalu3 W CHUHTE3, CpaBHEHHE, O0O0OIICHUE, CHUCTeMAaTU3allvs, BBISBICHHUE
MIPUYUHHO-CJICACTBEHHBIX CBSI3€H, MOMCK aHAJIOTOB, YIIPaBJICHUE OOBEKTAMHU
U nporeccamu. MIMEHHO 3Ta TUCHUILIMHA TTO3BOJISECT MO3HAKOMUTH CTYI€HTOB
C HAyYHBIMM METOJAaMU I[IO3HAHUS, HAYYUTh HMX OTJIMYATh THUIOTE3y OT
TE€OPUH, TEOPUIO OT IKCIIEPUMEHTA.

®du3zrka WMEeT OdYeHb OOJBIIOE W  BCEBO3PACTAIOIIEE YHUCIIO
MEXIUCUUIUIMHAPHBIX CBSI3€, NPUYEM Ha YPOBHE KaK MOHSATUUHOIO
amnmnapara, Tak M HUHCTpyMeHTapus. Cka3aHHOE MO3BOJSIET paccMaTpPUBATH
¢u3NKy  Kak  METaJUCUUIUIUHY,  KOTOpas  TpPENOCTaBIseT  MEX-
JTUCUUTUIMHAPHBIN S3bIK JIJ11 OMUCAHUS HAYYHOW KapTUHBI MUPA.

®du3rka SBISETCS CUCTEMOOOpa3yommuM (HaKTOPOM JJIsi €CTECTBEHHO-
Hay4YHBIX Y4Y€OHBIX IMCIUIUINH, MOCKOJbKY (U3UYECKHE 3aKOHBI JIeKaT B
OCHOBE COJEp)KAHHUSI XHMHH, OHWOJOTuHU, Teorpaguu, acTpOHOMHH H
CIICUMAIBHBIX JUCIUIUIMH (TEXHUYECKas MeEXaHWKa, JJIEKTPOTEXHHUKA,
ANEKTpOHUKA U Ap.). YueOusii npeamer OYIIan.02 dusuka co3aacT yHU-
BepcalibHyl0 0a3y i U3ydeHHs: oOmenpo(ecCuoHaIbHbIX U CIEIUaTbHbIX
JTUCUUIUIMH, 3aKiajabiBas (QyHAAMEHT JUIs TOCJIEAYIONIero oOy4YeHUs
CTY/JICHTOB.

Oo6nanas JIOTUYECKOU CTPOMHOCTBIO u OIUPASCH Ha
dKCTIepUMEHTanbHble  (akThl, yueOHbM mpeamer OVYIam.02 @usuka
dbopMHpyeT y CTYACHTOB TOJJIMHHO HaydyHOe MHPOBO33peHue. Ddusnka
SIBJISICTCSI OCHOBOM YYEHHsSI O MaTepUaILHOM MUPE M PeliaeT MpoOIeMbl 3TOTO
MHpa.

B coxpepxanuu ydeOHOro mnpeamera Mo (u3uke MNpU MOATOTOBKE
oOyJarmmxcsi MO  CHEHHAIBHOCTSAM  TEXHOJIOTHYECKOro  mpoduis



npodecCHOHATBLHOTO 00pa30BaHUsl MPOPUIBLHONW COCTAaBIAIONICH SIBIISETCS
pazgen «OIEeKTpOAMHAMUKA», TaK Kak OOJBIIMHCTBO mpodeccuii u
CHEUUATbHOCTEH, OTHOCAUIMXCS K OTOMYy MNpouiro, CBs3aHBl  C
AIIEKTPOTEXHUKOU U DIEKTPOHUKOM.

TeopeTtnueckue cBeneHus MO (U3MKE AOMOJIHSAIOTCS AEMOHCTPALUSIMU
1 1a00paTOPHBIMH pabOTaMH.

Wzyuenue oOmieodpazoBarenbHoi yuebHoro mnpeamera OYIlam.02
@du3uka 3aBeplIacTCs MOABEACHUEM HUTOTOB B (GopMe SK3aMeHa B paMKax
MIPOMEKYTOUYHOM aTTecTaluu cTyaeHToB B mpouecce ocBoeHus IIIICC3 c
MOJIyYE€HUEM CPETHETO 00IIero 00pa3oBaHusl.

MECTO YYEBHOI'O ITPEJIMETA B YYEBHOM IIJIAHE

VYueonsii  npeamer OYIan.02 ®usuka sBiusercs  y4eOHBIM
OpeIMeTOM 0 BbIOOPY ©3  00si3aTeabHOM  MpeaMeTHON — o0jacTu
EctectBennbie Hayku OI'OC cpennero obiiero oopa3zoBaHusl.

YueOHblii IpEIMET O¥YIlan.02 dusuka M3y4aceTcs B
ob1eo0pazoBarenbHOM 1ukIie yueOHoro miana [IITKPC na 6a3ze ocHOBHOTO
00111eT0 00pa30BaHUs C MOJYUYEHUEM CPEIHEr0 00IIEro 00pa3oBaHusl.

PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEAMETA

OcBoenne conaepxkanust ydeOHoro npeamera OVYIanm.02 ®dusuka
o0ecreunBaeT JOCTHKEHHUE CTYACHTaMU CIIETYIONINX Pe3yJbTaTOB:
JUYHOCHHBIX:

- YyBCTBO TOPJOCTH U YBAXKEHUS K HUCTOPUM U JOCTHUKEHUSIM
OTEUECTBEHHOW (M3MYECKOW Haykd; (PU3MYECKH TPaMOTHOE TOBEIACHHUE B
npoeccHoHanbHON ACATENHHOCTU U OBITY MpU OOpaIlleHUU ¢ MpUOOpaMu U
YCTPOMCTBAMU;

- TOTOBHOCTh K TPOJOJDKEHUIO O00pa3oBaHUsi W TOBBIIICHUS
KBAIM(pUKALIMK B  U30paHHOW Tpo(EeCcCHOHAIBbHON  JEATEIbHOCTH U
00BEKTHUBHOE OCO3HAHUE POJIM (PU3UUECKUX KOMIETEHIIUN B ATOM;

- YMEHHUE WCIOJb30BaTh JOCTH)KEHHS COBPEMEHHOW (PU3MUYECKOU
HAyKH W (UBHYECKUX TEXHOJIOTMM [IJI1 TIOBBIIIEHUS COOCTBEHHOTO
WHTEJUICKTYaJIbHOTO  Pa3BUTUS B BBIOpaHHOW  MpodeccrOoHaIbHOM
NEeATEIIbHOCTH;

- YMEHHE CaMOCTOSITEIbHO M0ObIBaTh HOBBIC ISl ceOsl (hU3MUECKue
3HAHUS, UCTIONB3YS JUIsl 3TOTO JOCTYITHBIE HCTOYHUKHA MH(POPMAIIUH;

- YMEHHE BBICTpAWBAaTh KOHCTPYKTHUBHBIC B3aWMMOOTHOIICHUS B
KOMaH/I€ MO pelieHnuto o0IIUX 3a/1a4;

- YMEHHUE VIPaBIATbH CBOEW IO3HABATEIBHOM  JIEATEIBHOCTHIO,
OPOBOJUTh  CaMOOIIEHKY YpOBHS ~ COOCTBEHHOTO  MHTEJUIEKTYaJIbHOTrO
pa3BUTHS;

MemanpeomemHuulx:



- ICTIOJIb30BaHUE PA3JIMYHBIX BUJOB IO3HABATEIBHOU JEATEIBHOCTU
JUTSl pelieHrst PU3NYECKUX 3a/1ayd, IPUMEHEHUE OCHOBHBIX METOJIOB IMMO3HAHMUS
(Habmro/ieHUsl, OIMMCAHMS, U3MEPEHHUs, OKCIEPUMEHTAa) Ui U3YYCHUS
Pa3IMYHBIX CTOPOH OKPYKaIoleh AeCTBUTEIbHOCTH;

- WCIIOJIb30BAaHWE  OCHOBHBIX  HWHTEJUICKTYAJIBHBIX  OIEpaIuii:
MOCTAaHOBKU 3a/adyd, (HOpPMyJIHpPOBAHUS THUIIOTE3, aHalNW3a M CHHTE3a,
CpaBHEHHUs, OOOOIICHMs, CHUCTeMATH3aIli{, BBIABICHUS  IPUYUHHO-
CIICICTBCHHBIX CBS3CH, MOMCKA aHAJIOTOB, (DOPMYJIHUPOBAHUS BHIBOAOB JIJIS
M3YUYEHUS Pa3IMYHBIX CTOPOH (PU3NYECKUX OOBEKTOB, SIBJICHUI U TIPOIIECCOB,
C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTh CTAIKUBATHCS B IPO(ECCHOHATBLHOM
coepe;

- YMEHHUE T'e€HepUpOBaTh UJEU U ONPENEIATh CPEACTBA, HEOOXOIUMbIE
JUTSL X pealiu3alliu;

- YMEHHUE WCIOJb30BaTh PA3IUYHbIE HCTOYHUKH JUIsl TOJTY4YEHUS
¢u3nueckoil ”HPOpMaLUU, OLIECHUBATh €€ T0CTOBEPHOCTD;

- yMEHHUE aHAIM3UPOBATh U MPEACTABIATh HH(OOPMAITUIO B PA3THIHBIX
BHJIAX;

- yMEHHE TyOJWYHO TPEACTaBIATH PEe3yiabTaThl COOCTBEHHOTO
UCCJICIOBAHUS, BECTH JUCKYCCHUU, JOCTYIIHO W TapMOHHMYHO COYETas
coJiepkaHue ¥ GOpMBI MPEICTABIIEMON HH(OPMAITNY;
npeomemHuulx:

- c(OpMUPOBAHHOCTh MPEJCTABICHUN O pOJIM U MecTe (PU3MKU B
COBPEMEHHOM HAay4YyHOW KapTHHE MHpA; MOHUMaHUE (PU3NYECKON CYIIHOCTH
HaOmomaemMpix Bo BceenenHoi siBneHui, poiau Qu3Mku B (POPMUPOBAHUH
Kpyrozopa # (yHKIHOHAJIBHOM TPAaMOTHOCTH YEJIOBEKa [JI pEIICHUSI
MPaKTUYECKHUX 33]1a4;

- BIQJCHUE  OCHOBOIIOJATAOIMIMMH  (U3UYECKUMH  TMOHSATHSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH W TEOPHUSIMH, YBEPEHHOE WCIIOJIb30BaHNE
(U3HYECKOM TEPMUHOJIOTHH U CUMBOJIUKH;

- BIAJCHUE  OCHOBHBIMH  METOJaMH  HAYYHOTO  TIO3HAHUA,
UCTIOJIb3yeMbIMU B (u3uKe: HAOMIOIEHUEM, OIMCAHUEM, W3MEpPEHHUEM,
AKCIIEPUMEHTOM;

- ymeHusi oOpabaTbiBaTh pe3yiabTaThl HW3MEPEHHM, OOHApPYXUBATh
3aBUCUMOCTh MEXAY (PU3NYECKHMMH BETUYMHAMHU, OOBSCHATH MOJYyYCHHBIE
pe3ybTaThI U JCIaTh BHIBOIBI,

- c(hopMUPOBAHHOCTH YMEHUS pPelIaTh PUINYECKUE 3a/1aUH;

- c(hOPpMHUPOBAHHOCTh YMEHHUS TPUMCHSITH TOJyYCHHBIC 3HAHUS IS
OOBSCHCHHSI YCJIOBUH TIPOTEKaHWS (U3MYECKUX SBICHUH B TPHUPOJE,
npodeCCHOHATILHON cdepe U I TPUHATUS TPAKTUYSCKUX pEIIeHUN B
MOBCEIHEBHOM KU3HU;

- copMHPOBAHHOCTHL COOCTBEHHOM IIO3HMIIMM 110 OTHOIIECHHUIO K
busnueckoii nHGoOpMaIY, TOTYIaeMON U3 PA3HBIX HCTOYHUKOB;

- omianeHue (HOpCHUPOBAHHOCTH MPEICTABICHUI) MpaBUIaMU 3allUCH
buznyecknx (Gopmyn penbedHO — TOUEUHOM cucTeMoi oOpazoBanuii JL



Bpaitns (nns crnenblx u crnaboBuagmux oOydaromnmuxcs). (B pea. Ilpukasa
Muno6puayku PO ot 31.12.2015 N1578).

Jluunocmmuuie pe3yromamol:
JIP 1: Oco3Haromiuii ceds rpakIaHMHOM M 3alITUTHUKOM BEJIUKOM CTpaHbI
JIP 4: IlposBisomnid ¥ AEMOHCTPUPYIOIIMIA YBa)KEHHE K JIIOASIM TpPY[a,
OCO3HAIOUIMM  LIEHHOCTh  CcOOCTBEHHOro  Tpyna. Crpemsmmiics K
(GbOpMHpPOBAHHIO B CETEBOM Cpele JUYHOCTHO H MPOdeCcCHOHATHHOTO
KOHCTPYKTHUBHOTO «IT(POBOTO CIIEaa)
JIP 13: OcyuiecTBiATh MOUCK, aHAIW3 W HUHTEPIPETALNIO HHYOpPMAIIHH,
HEO0OXOMMOM JIJIsl BRITIOTHEHUS 33/1a4 TPOo(eCCHOHATBHOU EATeIbHOCTH
JIP 14: Vcnionb3oBaTh MHOOPMAIIMOHHBIC TEXHOJIOTHH B MPO(ECCHOHATBHOM
NEeATEIbHOCTU
JIP 15: PaboTtath B KOJIJIEKTUBE M KOMaH i€, 3(P(HEeKTUBHO B3aMMOICHCTBOBATH
C KOJUIETaMH, PYKOBOJICTBOM, KJIIMEHTAMH.



TEMATHUUYECKUWH IJVIAH U COAEP)KAHUE YYEBHOI'O
IMPEAMETA OYIIan.02 ®PU3UKA

Ne HaunmenoBanue pa3zneinos u tem Makcum. Bru B KomunuecTso Camoc-
n/m y4yeOHas dbopme | ayaUTOpPHBIX YacOB | TOsI-
Harpy3ka | IpakTU4 TeJb-
eCKOi BCETO B T.4. Hasi
MOJITOTO nadop. pabora
BKH pabot
BBEJIEHUE
‘ BBenenue 2 2
Paznen 1. MEXAHUKA 38 26 2 12
1.1 | KunemaTtuka 12 8 4
1.2 | 3akonsl Mexanuku HproToHa 14 10 2 4
1.3 | 3aKoHBI COXpAHEHHUs B MEXAHUKE 12 8 4
Paznen 2. MOJIEKYJISIPHAS ®U3UKA. 24 16 4 8
TEPMOJUHAMHUKA
2.1 | OcHOBBI MOJIEKYJIAPHO-KMHETHYECKOU 8 4 4
Teopuu. MneanpHbli ras.
2.2 | OCHOBBI TEPMOAMHAMUKH 6 4 2 2
2.3 | CBoiicTBO MMapoB 6 4 2
2.4 | CBOMUCTBO XUIKOCTEH 2 2 2
2.5 | CBoiicTBa TBEpABIX TEI 2 2
Paznea 3. DJIEKTPOANHAMUKA 40 28 8 12
3.1 | DnekTpruyeckoe noJie 10 6 2 4
3.2 | 3aKOHBI IOCTOSHHOT'O TOKA 10 8 4 2
3.3 | DneKTpUYECKHil TOK B OJIYTIPOBOJHUKAX 4 2 2
3.4 | MarauTHoe€ nose 10 8 2 2
3.5 | DnekTpoMarHuTHasi MHIyKIUs 6 4 2
Paznen 4. KOJIEBAHUA U BOJIHbBI 24 18 2 6
4.1 | Mexanudeckue KojaeOaHus 12 8 2 4
4.2 | Yopyrue BOJIHBI 4 4
4.3 | DnekTpoMarHUTHbIE KoebaHus 4 2 2
4.4 | DneKTpOMarHuTHBIE BOJIHBI 4 4
Pa3zpnen 5. OIITUKA 12 8 4 4
5.1 | Ilpupona ceera 6 4 2 2
5.2 | BonHOBBIE CBOMCTBA CBETA 6 2 4 2 2
Pasxea 6. OCHOBBI CIELIUAJIBHOM 8 6 0 2
TEOPUU OTHOCUTEJIBHOCTHU
6.1 | OcHOBEI CIIelIMaIbHON TEOpUH 8 6 2
OTHOCHUTEIIbHOCTH
Pa3aen 7. 9JIEMEHTBI KBATHOBOM 18 12 0 6
OU3UKHU
7.1 | KBaHTOBast onTukKa 6 4 2
7.2 | ®u3uka atoMa 4 2 2
7.3 | ®u3uka aTOMHOIO siApa 8 6 2
WNHnuBuaya bHBIN MPOEKT 8 8
Bcero 174 2 116 20 58
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COJEPKAHUE YYEBHOI'O IIPEMETA

BBenenue.

®usznka — (¢QyHIaMeHTalIbHAasi Hayka o mpupoje. EcTecTBeHHO-
Hay4HbId METOJ IO3HAHMS, €r0 BO3MOXHOCTH W TPAHUILBI TPUMEHUMOCTH.
DKCHEpUMEHT U TEOpHs B MpoLecce NO3HAHUS NPpUpOAbl. Memoodvl Hayunoz2o
nosHanua u @Qusuveckasa kKapmuuna mupa. MopjenupoBanue (HU3NUECKUX
ABJICHUM W TMpoIeccoB. Poyib 3KCIIEpUMEHTa U TEOPUU B MPOLECCE MO3HAHUS
npupoasl. dusnueckas BennuuHa. llorpemHocTr U3MepeHH (U3HYECKUX
BeIMuuH. @Dusnueckue 3aKkoHbl. ['paHUIBl MPUMEHMMOCTH (U3NYECKUX
3akoHOB. [loHsiTHE O (u3MuUeckoll KapTuHE Mupa. 3HaueHUe (U3UKU IpH
ocsoeHnu cnenuaisHocTel CIIO.

Pasnen 1: Mexanuka.
1.1. KunemaTuka.

Mexannueckoe  aBuwxkenue. llepememenne. Ilyte.  CkopocTs.
PaBHOMEpHOE TpAMONMHENHOE IBWKEHHE. YCKOpeHHeE. PaBHOIEpeMeHHOE
npsMoJIMHeHoe  aBmkeHwe. (CBoOoaHoe mnaaeHue. J[BkeHWe Tena,
OpOIIEHHOTO0 TMOJ YIVIOM K TOpU30HTY. PaBHOMEpHOE MABWXKEHHE IO
OKPYKHOCTH.

Ilenmpocmpemumenwvnoe yckopenue. JI[BrxxeHue Tena, OpPOLIEHHOTO TOJ
YIJIOM K TOPU30HTY. PaBHOMEPHOE ABMKEHUE IO OKPYKHOCTH.
Hemoncmpayuu

3aBUCHUMOCTh  TPAae€KTOpUM OT BbIOOpa CHCTEMbl oTcyeTra. Buusl
MEXaHUYECKOTO JABUKECHUS.

Camocmoamenvhaa padoma.

Pemenne KOIM4eCTBEHHBIX 3a/1a4 110 WHIMBH Iy aIbHBIM 3a/1aHHSIM.

1.2. lunamuka.

[TepBeiii 3akoH Hprorona. Cuima. Macca. Umnynsc. Bropoit 3akon
Hprorona. OCHOBHOM 3aKOH KJIACCUYECKOM JHMHAMUKHU. TpeTUd 3aKOH
Hprorona. 3akon BcemupHOro TtsiaroreHus. ['paBurannonnoe mnoise. Cuia
TsxecTu. Bec. BbiOop BecoB aiig pasHbIX WUpoOT B Toprosie. CrnocoObl u3-
MepeHust Macchl Tesl. CUilbl B MEXaHHKE.

Jemoncmpayuu

PaBeHCTBO ¥ MNPOTUBOMNOJIO)KHOCTH  HAMNpPABICHHUS CWJI  JACHCTBUA H
MIPOTHUBOJACHUCTBUS.

3aBUCHUMOCTh CHJIbI YIPYTOCTH OT Ae(pOopMaIiuH.

Cuiibl TpeHus.

HesecomocTs.

Jlabopamopnasn paboma. Vzmenenune kodpGUIMEHTA TPEHUS CKOIBKCHHUS.
Camocmoamenvnasa padoma.

Coob6mienue Ha Temy: «U. Hetoron, I'. [Nanueit».
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Pelenue sxcriepuMeHTa IbHBIX 3a/1a4.
CocrapnieHue KpoccBOP/I0B MO MPOIACHHON TeME.

1.3. 3akoHBI cOXpaHeHHUS.

3aKoH coxpaHeHUs uMIyJbca. PeakTuBHOe ABmkeHue. Pabora cuibl.
PaboTa moreHumanpHbeIX cwil. MomHocTe. DHeprus. KuHernueckast sHeprusl.
[ToTeHumanbHas 3HEprusi. 3aKOH COXPAaHEHHsI MeXaHW4yecKou sHepruu. IIpu-
MEHEHHUE 3aKOHOB COXPAHEHUS.
Jemoncmpayuu
PeakTuBHOE IBMKECHHUE.
[lepexon moTeHUMANbHON YHEPTUH B KUHETUYECKYIO U OOPaTHO.
Camocmoamenvnan padoma.
Peuienne kauecTBEHHBIX 3a7a4 110 TEME.
CocrapiieHre ONOPHOro KOHCIEKTA

Paznen 2: MosekyaspHas pusuka. Tepmoannamuka.

2.1. OcHOBHBIC IOJIOKEHHSI MOJICKYJISIPHO-KMHETUYECKOM TEOPHH.
HNpeanbHbIi ra3

OCHOBHBIE NOJIOKEHUST MOJIEKYJIIPHO-KUHETUYECKOU TeOprur. Pazmepsl
M Macca MoJieKyJd UM aToMoB. bpoyHoBckoe nsuwxkenue. uddysus. Cunsl u
SHEPrUus MEKMOJIEKYJIIpHOTO B3auMmoaeicTBua. CTpoeHHne ra3000pa3HbIX,
KUJIKAX U TBEpAbIX Tela. CKOPOCTH NBUKEHHUS MOJIEKYJ W HX HU3MEPEHHUE.
Nneaneubiii Ta3. JlaBneHue ra3za. OCHOBHOE YpaBHEHUE MOJIEKYJSIPHO-
KMHETHYECKOW TEOpHH Tra30oB. Temneparypa u ee usMepeHue. ['a30Bbie 3aKOHBL.
AOGCOIIOTHBIN HYJIb TEMIEPATYyphl. TepMoIuHaMUUYecKas IKaxa TeMIepaTyphl.
YpaBHEHHUE COCTOSHUSA UICAIBHOTO raza. MossipHas ra3oBas OCTOSIHHASL.
Hemoncmpayuu
JIBuxkeHue OpOYHOBCKUX 4acTHll. VI3MeHeHue JaBlieHWs ra3a ¢ M3MEHEHUEM
TEeMIIEPaTypbl IPU MOCTOSTHHOM O00BhEME.
Camocmoamenvhasa padoma.
N3rorosiieHne Moenen KpUCTaNIMYECKON PEIIETKY.

2.2. OCHOBBI TEPMOAUHAMMKH.

OCHOBHBIE TIOHSTUSA U OMNpPEACICHUA. BHYTpEHHSII SHEPTUSl CUCTEMBI.
BuyTpenusis sHeprus uaeanbHoro rasza. Pabora u Ttemota kak (popmbl
nepeadyd dHEPrur. TemIoeMKOCTh. Y JeJIbHAsl TEIUIOEMKOCTh. Y paBHEHHE
TerioBoro Oananca. [lepBoe Hauano TepMoaMHAMHUKU. AradaTHBIN MpoIiecc.
[Tpunnun nectBus TermioBord mamuHbl. KIIJ[ TerutoBoro asurarens. Bropoe
HA4YQJI0  TEPMOJMHAMHKH. TepMoAMHAMUYECKas  IIKaja  TeMIeparyp.
XonoauiibHble MalIMHbL. TermtoBbie ABUraTenu. OxpaHa IpupoIbl.
Hemoncmpauuu
Huddysus. M3oTepmuueckuii 1 n300apHBI MPOIECCHI.

Jlabopamopnasa padboma.

12



OmnbiTHas npoBepka 3akoHa I'eit — JItoccaka.

Camocmoamenvnaa padoma.

Hoxnan Ha TeMy: «/1. 1. Mennenees, benya Ilonbe Omune Kinaiinepon».
Pemenue 3amau ¢ aneMeHTaMu MOJIEIIMPOBAHMS CUTYalUU.

2.3. CpoiicTBa mapos.

Hcnapenue n konaeHcanus. HaceleHHbI nap U ero cBoiictBa. AO-
COJIIOTHAs W OTHOCHUTENIbHAs BIAXXHOCTh BO3ayxa. Touka pockl. Kumnenwue.
3aBUCUMOCTh TEMIEPATYphl KUINEHUS OT AaBiieHus. [leperpersiii map U ero
WCTIOJIb30BaHUE B TEXHHUKE.

Hemoncmpayuu

N3meHeHnue BHyTpEHHEH SHEPTUU TEJ MPU COBEPIICHUH padOTHI.
Moenu TeIUIOBBIX ABUTATEIICH.

Camocmoamenvhaa padoma.

CocraBnenue peOycos.

Pedepar o oxpane okpy:karomieit cpespl.

2.4. CBoMCTBA KUIKOCTEH.
XapakTepuCTUKa JKUAKOTO COCTOAHMS BelecTBa. [IOBEpXHOCTHBIN CllOM
KUJIKOCTHA. DHEPTHS MOBEPXHOCTHOIO CJOS. SIBJIIEHUA HA TPAHULE )KUIKOCTH C
TBEPABIM TeIOM. KannisspHbIe SIBIICHUS.
Jlemoncmpayuu
Kunenue BobI pyu NOHUKEHHOM JABJICHUMU.
[IcuxpomeTp ¥ rurpomerp.
SIBneHuUs MOBEPXHOCTHOTO HATSHXKEHUS M cMadnBaHus. Kpuctanisl, amopdHbIe
BEILIECTBA, )KUIKOKPUCTAIUINYECKUE TeENA.
Jlabopamopnasa padoma.
HN3mepenue BIaXxHOCTH BO3MyXa.
2.5. CBoiicTBa TBEpIABIX TeJl.

XapakTepuCTUKa TBEPAOTO COCTOSIHUSI BEIIECTBA. YIIPYrME CBOMCTBA
TBEpIBbIX Tel. 3akoH ['yka. MexaHudeckne CBOMCTBA TBEPABIX Tel. TemnoBoe
paciMpeHre TBEPABIX TEN U XKUAKOCTEH. [I1aBienre u KpucTauin3aiusi.

Paznena 3: JiaekrpoguHaMuKa.

3.1. DuekTpocTarnyeckoe moJie.

DIIEKTpUUECKHE 3apsi/ibl. 3aKOH coxpaHeHus 3apsiaa. 3akoH Kymnona. Pacxon
OJIEKTPOPHEPTUM U pacyeT €€ CTOUMOCTH. DneKkTpuyeckoe ToJe.
HanpsokenHocTs asiekTpruueckoro moss. [IpuHomn cynepnos3uiuy moJiei.
PaboTta cun snexkrpocratudeckoro mois. [lorennuan. Pa3HocTs moTeHIManos.
OKBUMNOTEHIMATIbHBIE TOBEPXHOCTU. CBS3b MEXKIY HANPSKEHHOCThIO U
Pa3sHOCTBIO  MOTEHUHMAJIOB  AJEKTPUYECKOTO  moJyisl.  JIudnekTpuku B
anekTpuyeckoM mnoiie. llomsgpusaums  nuanexkTpukoB. IIpoBogHuMkH B
anexktpuueckom tnone. KonpeHncaropel. CoeauHEHHE KOHIEHCATOPOB B
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Oatapero. DHeprus 3apsLKeHHOrO KOHJEHCATopa. DHEPrus 3JIEKTPUUYECKOTro
HOJISL.

Hemoncmpayuu

B3anmoneiictBue 3apsikeHHbIX Tel. [IpOBOJHHUKM B SIEKTPUUECKOM IIOJIE.
JIusaexkTpuKy B diekTpudeckom nosie. KonaeHcaTopsl.

Jlabopamopnasa paooma.

OmnpeneneHre 3IEKTPUUECKOTO COMPOTUBIIEHUS MPOBOJHMUKA MO 3aKOHY OMa.
Camocmosamenvnasn padoma.

Pelienre KOMIETEHTHOCTHO - OPUEHTUPOBAHHBIX 33]1a4.

3.2. 3aKOHBI NOCTOAHHOI0 TOKA.

VYcaoBusi,  HeoOXonumble I  BO3HMKHOBEHUST U MOJACpP>KaHUS
aNeKTpuueckoro Toka. Cuia Toka U IJIIOTHOCTh TOKA. 3akoH OMa Jijist yyacTka
nenu 6e3 DJ1C. 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMPOTUBIICHUSI OT MaTepHaa,
JUIMHBl ¥ TUIOMIAJM TIOTIEPEYHOTO0 CEUEHUs] TPOBOJHHMKA. 3aBUCUMOCTD
ANEKTPUYECKOTO  COTMPOTUBIEHUS  MPOBOJAHMKOB  OT  TEMIIEpaTyphl.
DONEeKTPOABMKYIAsl CUJIa MCTOYHMKA Toka. 3akoH Oma i TOJHOM IIeTmH.
CoennHenne npOBONHUKOB. (COENMHEHWE HWCTOYHUKOB  DIIEKTPUYECKOU
sHeprun B Oartapero. 3akoH Jxoyns—Jlenna. Pabota W MOLIHOCTH
3JIEKTPUYECKOTO TOKA. TEeIrioBoe IeMCTBUE TOKA.

Jlemoncmpayuu

TerioBoe NENCTBUE INEKTPUIECKOTO TOKA.

CoOcTBeHHas U MPUMECHAs! TPOBOAUMOCTD MOJTYTIPOBOJHUKOB.
[ToryIpOBOTHUKOBBIN THOM.

Tpansucrop.

OneIT Dpcrena.

Jlabopamopnasa padoma.

Onpenenenue IJ]C uCTOYHMKA TOKA.

Camocmoamenvhaa padoma.

IToaroroska npe3enTtanuii no teme: «M-A. Amnep, X.O. JleHmy.

[TonrotoBka mnpe3eHTauuii 1o teme: «llpuMeHeHHE MOTYNPOBOTHUKOBBIX
pUOOPOBY.

3.3 DJIeKTpUYEeCKHUI TOK B MOJYIIPOBOIHUKAX.

DNeKTpOHHAs CTPYKTypa TBEPJbIX TeJl. JHEPTETUYECKHE YPOBHU U
sHepreruyeckue 30Hbl. COOCTBEHHAs! TPOBOJIUMOCTD MOJTYIIPOBOJHUKOB.
[TosrynpoBOTHUKOBBIE TPHUOOPHI.

Hemoncmpayuu

B3aumMopeiicTBue mpoBOJHUKOB ¢ ToKamMu. OTKIOHEHHE SJIEKTPOHHOTO My4Ka
MAarHUTHBIM MOJIEM. DJICKTPOABUTATEIb. DJICKTPOU3MEPUTEIbLHBIC TTPUOOPHI.
Camocmoamenvnasa paboma

Pemenre KOIM4YECTBEHHBIX M KAYECTBEHHBIX PA3HOYPOBHEBBIX 3314,
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3.4. MarHuTHoe moJie.

Bexktop uWHAyKIMM MarHUTHOrO mojs. JIeHcTBHE MAarHUTHOIO TMOJs Ha
NPSMOJIMHENHBIA TPOBOJAHUK C TOKOM. 3akoH Awmrmepa. B3ammonerictBue
TOKOB. MarHutHbeiii TOTOK. PaboTa 1o nepeMenieHuo NpoBOJHUKA C TOKOM B
MarHuTHOM mnoJie. [[eficTBue MarHUTHOTrO MOJIA Ha ABMXKYIIUiics 3apsa. Cuia
Jlopennia. OnpeaeneHue yaeabHOro 3apsia. Y CKOpUTEIU 3apsiKEHHbBIX YaCTHII,
Jlemoncmpayuu

OnexktpomaruuTHast HAyKIus. Onbitel Dapases.

3aBucumocth IJIC caMOMHAYKIIMH OT CKOPOCTH W3MEHEHUs CWJIbl TOKa U
WHJIYKTUBHOCTHU MTPOBOJIHUKA.

PaGoTa snexkrporenepatopa. Tpancopmarop.
Jlabopamopnasa paooma.

N3ydenue sSBICHUS 3JIEKTPOMAarHUTHOM MHAYKIWH.

Camocmoamenvhaa padoma.

CocraBieHue 3JIEKTPUYECKUX LENEN ¢ MOCIEAOBATEIbHBIM U NapalieIbHbIM
COCIIMHEHUEM.

N3o00peTeHune comHeuHON OaTapeu U3 MOJPYUYHBIX CPE/ICTB.

3.5 DJyleKTpOMarHMTHasE UHAYKIUS.
OJIeKTpOMarHuTHas MHAYKOWs. BuxpeBoe anexrpuueckoe mnore. [llkana
ANEKTPOMATHUTHBIX BOJIH. CaMOMHAYKUUA. OHEPruss MarHUTHOTO IOJIS.
[IprHnmn pagnocssas3u. Buael pagnocssasu. Paguonokamusi.
Camocmosamenvnaa paboma.
[TonroroBka coobuenuit no teme: «IIpumeHeHne konedaTebHbIX KOHTYPOB B
PaANOTEXHUKEY.

Paznea 4: KoJsieOanusi M BOJIHBI
4.1. Mexanudeckue KoJeO0aHuU.
Konebarenbnoe nBwxeHue. [apmonudeckue kosieOaHus. CBOOOIHBIC
MeXaHu4YecKkrue KojeOanus. JImHelHbple MeXaHHMYecKue KojeOaTelbHbIE CH-
crembl. [IpeBpanieHue 3Heprum npu KoyieOaTeIbHOM JIBHKEHHUH. Pe3oHaHC.
CBoOOsHBIE  3aTyXawIlIMe MEXaHHYeCKhe KoyieOaHusi. BbIHYXIEHHbBIC
MEXaHUYECKHE KOoJIeOaHus.
Jlemoncmpavyuu
CB00OOIHBIE U BBIHYXICHHBIE MEXaHUUeCcKue Kojiebanus. PezonaHc.
OOpa3oBanue W pacmpoCTpaHEHHE YMNPYyTrux BOJH. YacTtoTa KoyieOaHUN U
BBICOTA TOHA 3BYKA.
Jlabopamopnasa padoma.
N3yuenune 3aBUCUMOCTH TEpro/Ia KojieOaHusl MasTHUKA OT JJIMHBI HUTH.
Camocmoamenvhaa paboma.
Pemenue meranpeaMeTHBIX 3a7a4.
ITonroroBka mpeseHtamui 1o teMme: «lIpuMeneHue ynpTpasByka H
uH(ppa3ByKay.
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4.2. Ynpyrue BOJIHBI.

[ToriepeuHble U TPOJOJBHBIE BOJIHBI. XAPAKTEPUCTUKU BOJIHBI. YPAaBHEHHE
miockoi Oerymiet BoiHbl. MHTepdepenius BoiH. Ilonstue o audpakiuu
BOJIH. 3BYKOBBI€ BOJIHBI. YJIBTPa3BYK U €r0 IPHUMEHEHHE.

4.3. DjeKTpoMarHuTHbIe Kojedanus. CBOOOIHbBIC JIEKTPOMAarHUTHBIE
konebanus. [IpeBpaleHre sHEprun B KOJae0aTeIbHOM KOHTYpE. 3aTyXarolue
ANIEKTPOMArHUTHBIE KosieOaHus. [ eHepaTop He3aTyXarmux
AIIEKTPOMATrHUTHBIX KoJieOaHui. BeIHYKIEHHBIE 3JIEKTPUUECKHE KOJIeOaHus.
IIepemenHsIit TOK. ['eHEpaTOp NEPEMEHHOIO TOKa. EMKOCTHOE M MHIYKTUBHOE
CONIPOTHUBJIEHUS IEPEMEHHOT0 TOKa. 3aKOH OMa I SJIEKTPUUECKOM LIenun
nepeMeHHoro Toka. PaboTta 1 MOIIHOCTh MEPEMEHHOT0 TOKa. ['eHepaTopbl
Toka. Tpancdopmaropsl. Toku Beicokoi yacToThl. [lonyuenue, nepegayda u
pacupenesneHue MIEKTPOIHEPTUN.
Hemoncmpayuu

CBOOOJHBIE 3EKTpPOMAarHuTHeIE KoseOaHus. OcuuiuiorpaMMa NEPEMEHHOTO
Toka. KoHaeHcaTop B L€ MEpEMEHHOro Toka. KaTylika MHIyKTHBHOCTH B
LENU [EPEMEHHOT0 TOKa. Pe30HaHC B MOCIE0BATENBHON LIENH MEPEMEHHOTO
ToKa. M3mydeHne u mpuem 3J1eKTpOMarHuTHBIX BOJIH. PanocBsi3b.
Camocmoamenvnan paboma:

Pemenue 3a1a4 co crieriuanbHbIM YKIOHOM.

4.4. DJIeKTPOMArHUTHBbIE BOJIHBI.

DNEeKTPOMarHUTHOE I0JIE KaK OCOOBIA BHJ MAaTepuu. DJIEKTPOMArHUTHBIE
BosiHBL. BubOparop ['epua. OTKpeIThIN KOJNEOaTeIbHBIN KOHTYDP. M300peTeHue
pammo A. C. IlonoBemm. Ilonarune o panuocBsizu. IIpumeHeHue
AJEKTPOMAarHUTHBIX BOJIH.
Jemoncmpayuu

N3iyyeHue v npueM 3J1eKTPOMArHUTHBIX BOJIH. PannocBs3e.

Paznea 5: Onruka.
5.1. IIpupoaa cBera.
CKOpOCTh pacnpOCTpaHECHHUsI CBETA. 3aKOHbl OTPAKECHUS U MPEIOMIICHUS
ceeta. llomHoe otpaxkenue. JIuH3pl. [71a3 kak oNTHYECKas CHUCTEMA.
OnTtuyeckue npudOpPHL
Jlabopamopnasa padoma.
Onpenenenue noka3aress NpeaoMIEHUs CTEeKIa.
CamocmoamenvHnasa paboma:
Coobmenue o teme: «IIpupoma cBeray.
5.2BoaHoBble cBoiicTBa cBeta. MHTepdepenimus cera. KorepeHTHOCTH
CBETOBbIX nyued. MHTepdepeHiuss B TOHKMX TuIeHKaX. [lojockl paBHOMU
tonmuHbl. Konbiia Herlotona. Mcnons3oBanue uHTEpPEpEeHIIUM B HAyKe U
texHuke. Judpakus cera. {udpakius Ha eI B MapajyieibHbIX JIydax.
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Hudpakuvonnas pemerka. Ilonstue o ronorpadguu. Ilomspuzanms
noriepeyHbix BOJIH. [lomsipuszanusa cera. [[BoriHOe nmyuenpenomieHue. Iloms-
pouasl. Jucnepcust cera. Buael criektpoB. Criektpbl ncnyckanus. CeKTpsl

MOTJIOIICHUS. YabTpaduoneroBoe U uH(ppakpacHoe W3JIyYEHHUS.
Pentrenosckue nyun. X nmpupoaa u CBOKCTBA.
Jemoncmpayuu

3aKOHBI OTPAKEHUS U TIpesioMIieHHs cBeTa. [loHOe BHYTpEeHHEE OTpakeHue.
OnTrueckue npubopsl. Uurepdepennus ceera. Judpakuus ceera.
[Tonsgpuzanus ceera. [loyyenue criekrpa ¢ nomombio mpusmsl. [lomydyenue
CIIEKTpa C MOMOIIbIO AUGPAKITMOHHOM petieTKku. CIeKTPOCKOII.
Jlabopamopnasa padoma (¢ hopme npakmuueckoit n0020mosKu).
Habmronenune natepdepeHnu u Tuppakiiuy cBeTa.

Camocmoamenvnan paooma.

Coob6menue o teme: «IIpupona cBeray

[TocTpoenue n300pakeHus, JaBaeMoe JIMH3O0M.

[ToaroToBka qoKIaaa ¢ MPE3CHTALMEH 110 OJTHOM BRIOpAHHOM TeMe:
NudpakpacHoe u ynpTpadroieToBoe U3TydeHUs.

PenTrenoBckoe uzmydeHue.

Pa3znes 6. OcHOBBI CIeHAJIBHOM TEOPUU OTHOCUTEIbHOCTH.
6.1 OcHOBBI ClICIUAJIBHOM TEOPHH OTHOCUTEIHLHOCTH.
NHBapuaHTHOCTh MOJYJIS CKOPOCTM CBE€Ta B BaKyyMe. [TocTynarsl
OviHmTeHa. [IpocTpaHCcTBO M BpeMs ClIElUaIbHON TEOPUU OTHOCUTEIBHOCTH.
CBs13b Macchl ¥ SHEPTUU CBOOOJHON YACTUIBI. DHEPTHUS MTOKOSI.
Camocmoamenvnaa  paboma  lloaroroBka  cooOlleHHE 1O  TEMeE:
«IIpakTryeckoe NPUMEHECHUE TTOJIOKECHU I CIIEUATBHOU TEOpUHU
OTHOCUTEIBHOCTH (LUKJIOTPOHBI- YCKOPUTENH 3apsDKEHHBIX YACTHIL)»

Pa3znes 7. JjieMeHTbI KBAHTOBOM (PU3HKH.
7.1. KBanTOBasi ONITHKA.
KBanToBass rumnoreza Ilnanka. ®otonbl. BHemHuii (poTo3meKTpUUECKUit
addext. Buyrpennuit pororddext. Tumbl HoTOITEMEHTOB.
Jlemoncmpayuu
®doTodrPexT.
Camocmoamenvhasa paboma
[ToaroToBka scce mo teme: «l[Ipumenenue sBieHus Gotoddpdexra B Moei
CIEIHATBHOCTH

7.2. Pusuka aroma.

Pa3BuTre B3rJISA0B Ha CTPOEHUE BEIIECTBA. 3aKOHOMEPHOCTH B AaTOMHBIX
crieKkTpax Bojmopoaa. Snepnas monens atoma. OnbiTe O. Pezepdopna. Moaensb
atoma Bogopoza o H. bopy. KBaHtoBbie reHepatopsl.

Jemoncmpayuu
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JIuneliuaTbie CIEKTPHI Pa3IMUHBIX BeliecTB. M3nydeHue nazepa (KBaHTOBOIO
reHepaTopa).

Camocmoamenvnan padoma.

[ToaroroBka npe3entanuu no teme: «H. bop».

7.3. ®uU3UKa aTOMHOIO SIApa.

EcrecTBeHHast paA0aKTUBHOCTh. 3aKOH PAaJIMOAKTUBHOrO pacmana. CrnocoOsl
HaOMIOACHUST W PETUCTpAIMU 3apsDKeHHBIX dacTull. Dddext BaBumoBa —
YepenkoBa. CtpoeHue atoMHOTO sapa. JlepekT maccel, SHEprus CBS3U H
YCTOMYMBOCTh  aTOMHBIX  suep. fnepuble peakuumn. MckyccrBeHHas
panuoakTUBHOCTh. Jlenenue Tsokenbix spaep. LlemHas snepHas peaxkuws.
VYnpasnsemas  uenHas — peakuusa.  SnepHeii  peaktop.  llomyuenwue
PaaUOAKTUBHBIX HM30TONOB W HUX IPUMEHEHHE. bHoIornueckoe AeiCTBHE
PaaNOAKTUBHBIX U3TyYeHUN. DJIEMEHTapHbIE YACTUIIBI.

Hemoncmpayuu

C4eTurK MOHU3HUPYIOIINX U3ITYUYEHUM.

Camocmoamenvhaa padoma.

OG630p nutepatypsl No TeMe: «BIUsSHME SIEPHBIX pEaKIUi Ha KUBbBIC
OpraHu3MbI»

TemaTnka HHAMBHAYAJTbHBIX IPOCKTOB:

» Anekcanap CremanoBud [1onoB — pycckuil yueHblid, H300peTaresb paauo.
* AJIbTepHAaTUBHAs SHEPIETHKA.

* AKyCTHYECKHE CBOICTBA NOJIYIPOBOJHUKOB.

* ATomHas Oarapeiika 1 paJiMOaKTUBHBIE MTOJCBETKU

» du3nyeckrue NPUHLHUIBI PYHKIIMOHUPOBAHUS HH(OPMALMOHHBIX U
TEJIEKOMMYHHUKALMOHHBIX CUCTEM

* ACTpOHOMMS HalIUX AHEN. ACTEPOUIBI.

* AtomHas ¢uzuka. M3otomnsl. [IpuMeHeHre paguoakTUBHBIX H30TOIOB.
* beckOHTaKTHBIE METO/IbI KOHTPOJISI TEMIIEPATYPHI.

* bunonspHeie TPAH3UCTOPBHI.

* Benuuaiiime oTKpbITUS (PUUKH.

* DJeKTpUYECKHUE pa3psiibl Ha CIIyk0e ueIoBeKa.

* Biusinue nedextoB Ha GU3NUIECKHE CBONCTBA KPUCTAJUIOB.

* Bcenennas u TeMHasi MaTepHsl.

* [onorpadust u ee npuMeHeHue.

» becripoBogHas nepeayda NEeKTpUIECTBa

* ludpakmus B HAIICH KU3HHU.

* Kunkue kpucTamibl.

* 3HaueHue OTKpbITHI ["anunes.

* AnbOepT DUHIITENH U M(poBas TexHuKa ((poroannaparsl U T.11.).
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* Mcrionb30BaHUE IIEKTPOIHEPTUU B TPAHCIOPTE.

* Knaccudukanus u xapakTepUCTUKU SJIEMEHTAPHBIX YACTHIL.

* Kpuosnexktponuka (MUKPOIJIEKTPOHUKA U XOJION).

* BO3MOKHOCTH COBPEMEHHBIX JIa3€POB.

* Jleonapo ma Bunum — y4eHsbIi 1 ©300peTaTeb.

* MukpoBonHOBOe n3nydeHue. [lonb3a u Bpen.

* MeTo MEUYEHBIX aTOMOB.

* MeToabr HaOIIOICHUS U PETUCTPAITIN PATHOAKTUBHBIX U3TyUYEHUN U YaCTHII.
» HanotexHooTHsI — MEXIUCIUIUIMHAPHAS 0071acTh (hyHAaAMEHTAIBHON U
MPUKJIAHON HAYKU U TEXHUKH.

* Hukomna Tecna: sku3Hb U HEOOBIYaTHBIE OTKPBITHSI.

* Hukomnaii Konepauk — co3gaTens reJIMOUEHTPUYECKON CUCTEMBI MUPA.
* Hunse bop — oaun u3 co3nareneit CoBpeMeHHON (PU3UKHU.

* Hykiieocunres Bo BeeneHHoi.

» OnTUYECKUE SBIICHHS B IPUPOJIE.

* OTKpBITHE U TPUMEHEHUE BBICOKOTEMIIEPATYPHOM CBEPXITPOBOAUMOCTH.
* [lepeMeHHBIN JIEKTPUYECKUN TOK U €r0 IPUMEHEHHUE.

* [[1a3Ma — 4eTBEPTOE COCTOSIHUE BEIIECTBA.

* [InaneTsl COTHEYHOU CUCTEMBI.

* [JomynpOBOAHUKOBBIE TATYNKHA TEMIIEPATYPHI.

* [[pyuMeHeHne )KUIKUX KPUCTAIUIOB B MPOMBIIIJICHHOCTH.

* [IpumeHeHue sAepHbIX peakTopoB. * [Ipupoaa peppomarnerusma.

* [IpoGaeMbl HKOJIOTUH, CBSI3aHHBIE C UCIIOJIb30BAHUEM TEILJIOBBIX MAIIIMH.
* [Ipoucxoxnenne COJIHEUHOW CUCTEMBI.

* [Ire30nmexTpuueckuii 23QpGeKT ero NpuMeHEeHHE.

* PeiukTOBOE M3ITydYEHHUE.

* CeHcopHbIE IKpaHbl U (PU3UIECKHE TTPOLIECCHI

* Poxxaenne u 3BOJIIOIUSA 3BE3I.

* CoBpeMeHHas CITyTHUKOBAs CBSI3b.

* CoBpemeHHas ¢pu3nyuecKas KapTuHa MUpA.

* COBpEMEHHBIE CPENCTBA CBS3H.

* CoJiHIIE — MCTOYHUK >KU3HU Ha 3eMIIE.

* YrpaBisieMblld TEPMOSIICPHBIN CUHTE3. * Y CKOPUTENH 3aPSKEHHBIX YACTULL.
* @u3uKa B COBPEMEHHBIX TEXHOJIOTHAX

» duznyueckre CBOMCTBA aTMOC]EPHI.

* GOTORIEMEHTHI.

* YepHbI€ IBIPHI.

* [IIkana 3J1eKTPOMArHUTHBIX BOJIH.

* DKOJIOTHYECKHE TPOOJIEMBI U BO3MOKHBIE TTYTH UX PEIICHUS.
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XAPAKTEPUCTUKA OCHOBHBIX BHJIOB VYYEBHOM
AEATEJBHOCTU CTYJAEHTOB

Copnepxanue 00ydeHUs

XapakTeprucTUKa OCHOBHBIX BHJIOB JICATCIILHOCTH CTYICHTOB (Ha
YPOBHE YUCOHBIX JICHCTBUI)

BBenenue

YMeHUsI TOCTAaHOBKH IEJIeH JNeATeIIbHOCTH, IIAHUPOBAHUS COO-
CTBEHHOMU JEATEIBHOCTH Ul JOCTHKEHUS TIOCTABICHHBIX LIETICH,
NpPEABUICHUS BO3MOXHBIX pPE3YyJIbTaTOB OJTHUX  JCHCTBUH,
OpraHM3allMM  CaMOKOHTPOJII W OLIEHKM  IIOJIy4EeHHBIX
pe3ynbTatoB. PazButue cnocoOHOCTH SICHO M TOYHO H3Jararhb
CBOU MBICIIH, JIOTUYECKH OOOCHOBBIBaTh CBOIO TOYKY 3pEHMS,
BOCIIPUHMMATh W AHAIM3MPOBATH MHEHHUS COOECETHHKOB,
IIPU3HABas IPABO APYTOro YeI0BEeKa HA NHOE MHEHHUE.
[IpousBeneHne u3MepeHUs (QHU3MUECKUX BEIMYMH M OLEHKA
IPaHULbI IOIPEIIHOCTEN U3MEPEHUN.

[IpencraBneHue TpaHULBl IMOIPEIIHOCTEM M3MEPEHUH IIpU
MOCTPOEHUU I'paUKOB.

YMeHue BBICKA3bIBaTh TUIIOTE3BI JUIS 00BsICHEHUS
HaOJII0aeMBIX SIBJIICHUI.

YMenue npeaiaratb MOJEIH SBIICHUM.

VYkazaHue rpaHul] IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
N3noxenne OCHOBHBIX ITOJIOKEHUH COBPEMEHHOW Hay4HOU
KapTUHBI

MHpa.

[IpuBeneHne NpPUMEPOB BIUSHUS OTKPHITUH B (QHU3UKE Ha
IIpOrpecc B TEXHUKE M  TEXHOJOTMM  IIPOM3BOJCTBA.
Hcnonb3oBanue MHTEpHeTa /Ui NOUCKA MHPOPMALIUU

1. MEXAHUKA

Kunemamuxa

[IpencraBnenue MEXaHUYECKOTO JBHKEHUS TEJIa YPAaBHEHUSMH
3aBUCUMOCTH KOOPJIMHAT M MPOEKIMEN CKOPOCTH OT BPEMEHH.
[IpencraBieHre MEXaHUYECKOTO [BIKEHUS Tena rpaduxamu
3aBUCUMOCTH KOOPJIMHAT W MPOEKIMEN CKOPOCTH OT BPEMEHH.
OnpezneneHne KOOpAMHAT MPOMJAEHHOTO WYTH, CKOPOCTH U
YCKOpEeHHUsl Tena 1o rpadukamM 3aBUCHMOCTH KOOpPAMHAT U
MPOEKUUNA CKOPOCTH OT BpemeHHu. OmnpenerneHue KOOpAUHAT
MPOMJEHHOTO TMYTH, CKOPOCTM MW YCKOPEHHS Tena 1o
YPaBHEHUSIM 3aBUCUMOCTH KOOPAMHAT U MPOEKUUNA CKOPOCTU OT
BPEMEHU.

[IpoBenenne CpaBHUTEIBHOIO aHaIM3a PABHOMEPHOIO U
PaBHONIEPEMEHHOTO IBUKECHHIA.

VYka3zaHue HCHOJIb30BAaHMS IMOCTYNATEIBbHOIO M BPaLaTEIbHOIO
NIIBMKEHHUH B TEXHUKE.

[IpnoGperenue ombiTa paboOTBl B TPYMIE C BHINOJIHEHHEM
Pa3IMYHBIX COIMATIBHBIX POJICH.

Pa3paboTka BO3MOXKHOM CHCTEMBI IEHCTBUN U KOHCTPYKIUHU IS
AKCIEPUMEHTAIBHOTO OMPEAECICHNU KHHEMAaTUYECKUX BEJTUYH.
[IpencraBnenre wHOpMaUU O BHAAX JBIKECHUS B BUJC
TaOTULIBI

3axonwi MEXAHUKU
Hviomona

OObscHEHUE ACMOHCTPAallMOHHBIX
OKCIICPUMCHTOB, IMOATBCPKAAOIINX 3aKOH
HHCpIUHN
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N3mepenne maccol Tena.

N3mepenne cuiibl B3aMMOJICMCTBHS TEN.
Brluucnenue 3HaueHus Cuil MO U3BECTHBIM
3HAQUYEHUSIM MacCC B3aMMOJICUCTBYIOIIMX TEI U UX
YCKOpPEHHIA.

Beruucnenue 3Ha4yeHus1 yCKOPEHU Tl 110
W3BECTHBIM 3HAYEHUSAM JECHCTBYIOIINX CUII U
Macc Tel.

CpaBHEHME CUJIbI IEUCTBUSI M TPOTUBOACHCTBUS
[IpuMeHeHne 3aKk0HAa BCEMUPHOTO TATOTEHUS PU
pacyeTax CUJl M YCKOPEHUM B3aUMOJEHCTBYIOIINX
TeJl.

CpaBHeHUE YCKOpPEHHsI CBOOOHOTO MajieHHs Ha
maHeTax COJIHEYHON CUCTEMBI

Brienenue B TekcTe yueOHUKAa OCHOBHBIX
KaTeropuii Hay4Hoi nHGOpPMAaLIUH.

3axonul COXPpAHEHUA 6
MexXaruxke

[IpuMeHeHNe 3aKOHAa COXPAaHEHUS HMMILYJIbCa I BBIYUCIICHUS
W3MEHEHU! CKOpOCTEM Tel IIpU MX B3aUMOJECHCTBHUSX.
W3mepenue paboThl CUJI M U3MEHEHHE KMHETHYECKOW SHEepruu
Tena. Berunciienne pabOThl CHJI M WU3MEHEHUST KUHETUYECKOU
SHEPruy Teja.

Bolunicnenne noTeHIUaNbHOM SHEPruu Tel B IPABUTALMOHHOM
noste.  OmpeneneHue  MOTEHUUAIBHOM  DHEPIMM  YIPYTO
ne(OpMUPOBAHHOTO Tejla [0 U3BECTHOM aedopmauuu u
xKecTkoctn  Tena.  IlpumeHeHme — 3akoHa — COXpaHEHMS
MEXaHMYECKOM  SHEepruM  IpU  pacueTax  pe3yJIbTaToB
B3aMMOJCICTBUI Tel TI'PAaBUTALMOHHBIMU CHJIAMH U CHJIAMHU
YIPYTOCTH.

Vka3aHue TIpaHUl] INPUMEHMMOCTH  3aKOHOB  MEXaHUKH.
VYka3aHue y4eOHbIX MAMCHUIUIMH, I[P M3YyYEHUH KOTOPBIX
HCIIOJIB3YIOTCS 3aKOHBI COXPAaHEHUS

2. OCHOBBI MOJICKYJISIPHOI (DM3MKH M TEPMOAUHAMHUKH

OcHoBbl  MONEKYAAPHOU
KUHEeMU4ecKol  meopuu.
Hoeanvuoini 2a3

BolnonHeHne 53KCHEpUMEHTOB, CIyXKalUX A 0OOCHOBAaHHUS
MoJieKysipHo-kuHeTndeckoil Teopun (MKT). Pemenue 3anau c
MIPUMEHEHHEM OCHOBHOTO ypaBHEHUS MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUH I'a30B.

Ompenenenne  mapamMeTpoB  BelIECTBA B Ta3000pa3HOM
COCTOSIHUM Ha OCHOBAaHMM YPaBHEHHUS COCTOSIHMSI HMJI€aIbHOTO
raza. OrmpejerneHne MmapaMeTpoB BEIIECTBA B Ta3000pa3HOM
COCTOSSHUM M IPOUCXOMALIMX TPOLECCOB IO rpadukam
3asucumoctu p (T), V (T), p (V).

OkcnepuMeHTanbHoe uccaenoBanue 3asucumoctu p (T), V (T),
p (V). IlpencraBnenue B Buue TrpadUKOB H30XOPHOTO,
1300apHOT0 U U30TEPMHUYECKOTO IIPOIIECCOB.

Bpluucnenune cpenHel KWHETMYECKOM HHEPIHHM  TEIUIOBOTO
JIBUKEHMSI MOJIEKYJ IO M3BECTHOM TEMIEpaType BeLIeCTBa.
BrickaspiBanue THIOTE3 [ OOBSCHEHUS HaOII0gaeMBIX
SABJICHUH.  YKazaHue TpaHUL] [PUMEHUMOCTH  MOJEIH
«UIeANLHBIN ra3» u 3akonoB MKT

OcHogul
MepMOOUHAMUKU

N3mepeHne komuuyecTBa TEIUIOTHI B MpOLieccax TEIIONEpENAUH.
Pacuer KOJIMYEeCTBa TEIUIOTHI, HEO0OXOAMMOT0 U1
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OCYIIECTBIICHUS 3aJaHHOIO IIpolLecca ¢ Teronepenadei. Pacuer
W3MEHEHHsI BHYTPEHHEW SHepruu Tell, paboThl U IEepeIaHHOTro
KOJIMYECTBA TEIUIOTHI C MCIOJIb30BAHUEM IIEPBOTO 3aKOHA
TepMonuHaMHUKH. Pacuer paboOThI, COBEpIIEHHOW TIa30M, IO
rpaduKy 3aBUCHMOCTH

p (V).

Bbruncnenue pa®oThl rasza, COBEpUICHHOM IIpU H3MEHEHHUH
COCTOSIHMS II0 3aMKHYTOMYy LMKiIy. Beraucienne KIIJI npu
COBEpPILIEHUH Ta30M PabOThI B NMPOLIECCAX U3MEHEHHs COCTOSHUS
Mo 3aMKHyTOMYy LUKIy. OOBsICHEHHWE NPUHLIWIOB JEHCTBUSA
TEIUIOBBIX MalIMH. JleMOoHCTpanust posu (U3MKU B CO3JAaHUU U
COBEPILICHCTBOBAHUY TEIUIOBBIX JIBUTATEIICH.

W3noxeHue cyTH 5KOJOIMYECKMX IpoOisieM, 00YyCIOBIEHHBIX
paboToOil TEIUIOBBIX JBUTATENCHl M TPEATIOKEHHE WYTH HUX
pelmieHnsA.  YKazaHME TpaHMl] [PUMEHUMMOCTH  3aKOHOB
TEPMOJMHAMMUKH. Y MEHUE BECTH JMAJIOT, BBICIYIIMBAaTh MHEHUE
OIIOHEHTA, Yy4acTBOBAaTb B AMCKYCCHUH, OTKPBITO BBIPAXKATh U
OTCTauBaTh CBOIO TOYKY 3PEHUS.

VkazaHue ydeOHbIX MAMCLUUIUIMH, MpPU HU3YYEHUH KOTOPBIX
UCIOJIb3YIOT yueOHbIH MaTepuan «OCHOBBI TEPMOJAUHAMUKI

Cesoticmea napos,
HcuoKocmeti,  meepovlx
mein

W3mepeHue BIaXXHOCTH BO3yXa.

Pacuer  konmyecTBa  TEIUIOTHI, HE00X0MMOr0 JUIst
OCYILECTBJICHHsI IIpoliecca Iepexoja BellecTBa M3 OJHOI0
arperaTHoro COCTOSIHUS B

JpyToe.

OKCIEpUMEHTAIbHOE ~ UCCIIEJOBAaHME  TEIUIOBBIX  CBOMWCTB
BemlecTBa. [IpuBeneHne NpUMEpOB KaNWUISIPHBIX SBICHUNA B
OBbITY, IPUPOJIE, TEXHUKE.

HccnenoBanne  MEXaHMYECKMX  CBOMCTB — TBEpPABIX  TeEll.
[Ipumenenune (uU3NUECKUX MOHATUH U 3aKOHOB B y4eOHOM
MaTepuaie npo(eccHoHaNIbHOTO XapakTepa.

Ucnonb3oBanne WHTepHera nis8 mnoucka uHGOpMaUUd o
pa3paboTkax M TNPUMEHEHHUSIX COBPEMEHHBIX TBEPABIX U
aMOp(HBIX MaTEPHAJIOB

3. JJIEKTPOAMHAMMKA

Sﬂekmpocmamuka

Boluncnienue cuil B3aMMOJAEHCTBHSA TOYEUHBIX AJIEKTPUUYECKUX
3aps10B.

Brpluncnenue HanpsHKEHHOCTH DJIEKTPUYECKOIO IOJS OJHOIO U
HECKOJIBKHUX TOYCUHBIX JJICKTPUUCCKUX 3apsAa0B.

Bpluucinenue mnoreHUMalna JJIEKTPUYECKOTO IO OAHOIO H
HECKOJIBKUX TOYCYHBIX OJJCKTPHUYCCKUX 3apsaaoB. I/I3MepeHHe
Pa3HOCTH ITOTEHIUAJIOB.

HN3MepeHne HSHEPruM DIIEKTPUUYECKOTrO TONS  3apSKEHHOTO
KOH/JIEHCATOopA.

Brluucnenne 5sHEprum ANEKTPUYECKOTO TOJSA  3apsKEHHOTO
KOH/JIEHCATOpA.

Pa3paboTka maHa 1 BO3MOKHOM CXEMBbI JeMCTBHI AKCIIEpUMEH-
TaJbHOTO OIPEIEICHUs DJICKTPOEMKOCTH KOHJEHCAaTopa H
JTUAIIEKTPUYECKON MPOHUIIAEMOCTH BELIECTBA.

[IpoBeneHne CpaBHUTEIBHOIO AaHAIW3a TI'PABUTALMOHHOIO U
AJIEKTPOCTATHYECKOTO MOJIEH
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Tocmosinnvi mox

OO®bscHEeHrEe TPUPOJIBI ATEKTPUUECKOTO TOKA B

MeTaJulax, JIEKTPOIUTAX, ra3ax, BaKyyme 1

MOJIyNnpoBOAHUKAX [I[puMeHeHne 311eKTpoin3a B TEXHUKE
[IpoBeneHue cpaBHUTENBHOIO aHAJIN3A

HECAMOCTOSITEIBHOTO M CAMOCTOSITEIbHOTO

ra3oBbIX pa3psI0B

N3mepenre MOITHOCTH 3eKTprudeckoro Toka. M3mepenne IJ1C
Y BHYTPEHHETO COIPOTHUBJICHUS UCTOYHUKA TOKA. BrInmosiHeHue
pacyeToB  CWJIBI TOKa W  HalpsDKEHUHM HA  ydacTKax
AIEKTPUUYECKUX LeTIeH. OObsicHeHHE Ha npuMepe
IJIEKTPUYECKON menu ¢ nByMs uctounukamu Toka (DJ1C), B
KaKOM CJIy4ae UCTOYHHK DJIEKTPUYECKONW SHEepruu padoraer B
peXHUMe reHepaTopa, a B KAKOM — B PEKUME OTpeOUTers.
Ormpeznenienue TeMmriepaTypbl HUTH HakaiuBaHusi. lM3Mmepenue
JJEKTPUYECKOTO 3apsfa 3JeKTpoHa. CHATHE BOJIbTAMIIEPHOMU
xapakTepucTuku auojna. [IpoBeneHne CpaBHUTEIBHOTO aHaIN3a
MOJIYIIPOBOJHUKOBBIX JUOI0B U TPUOJIOB.

Ucnonb3oBanne MWHTepHera ans noucka HHQOpMALUU O
MEePCHEKTUBAX  PA3BUTUA  MOJYNPOBOJHUKOBOM  TEXHUKH.
YcTaHoBKa NPUYMHHO-CIIEACTBEHHBIX CBS3EM

Maenummnuvie sienenus

W3mepenue MHAYKIMM MarHUTHOTO TMoiisi. Brramcienwe cui,
NEHCTBYIOIIMX HA IMPOBOJHUK C TOKOM B MAarHUTHOM IIOJIC.
Borunicnenue cui, OEHCTBYIOIIMX Ha JIIEKTPUYECKHM 3aps,
JBUKYIIUICS B MATHUTHOM TIOJIE.

HccnenoBanue siBIeHUN JIEKTPOMArHUTHOM WHIYKIIMH, CAMOUH-
TTYKITUH.

Borunicnenue  sHepruum  MarHuTHOro mois.  OObscHeHue
MIPUHIIKITA ISHCTBUS dekTpoaBuraress. OObsCHEHUE TPUHIIUTIA
JecTBUS reHepaTopa ANEKTPUUYECKOTO TOKa u
AIEKTPOU3MEPUTENHHBIX TMPUOOPOB. OOBsICHEHWE TPUHIIUIIA
NecTBUS  Macc-criekTporpada, yCKOpUTened  3apsKeHHBIX
gacTull. OOBsICHEHWE POJIM MArHUTHOTO TOJS 3eMJIM B KU3HH
pacTeHHi, ’KUBOTHBIX, YETIOBEKA.

[IpuBenenue PUMEPOB MIPaKTUYECKOIO PUMEHEHUs
W3YyYEHHBIX SBJICHUN, 3aKOHOB, IPUOOPOB, YCTPOMCTB.
[IpoBenenue CPaBHUTEIBLHOTO aHaIM3a CBOWCTB

JIEKTPOCTATUYECKOI0, MATHUTHOTO U BUXPEBOT'0 JIEKTPUUECKUX
nosieil. OObsSICHEHNE Ha PUMEpPE MarHUTHBIX SBICHUH, MoYeMy
(U3MKY MOXKHO paccMaTpUBaTh KaK METQAUCLHUILIUHY

4. KoJ1e0aHUA U BOJIHBI

Mexanuueckue xonebanus

Hccnenosanue 3aBUCHMOCTH nepuo/ia KOoJIEOaHMHI
MaTEMaTHYeCKOTO0 MasgTHHKAa OT €ro JUIMHBl, MacChl U
aMITUTYIbl KosieOanuii. MccnenoBanne 3aBUCHMMOCTH TIepUoa
KoneOaHuil Tpy3a Ha MPYKUHE OT €r0 MacChl M >KECTKOCTH
MPYKUHBI. Brruncnenne nepuoaa KoJIeOaHmit
MaTE€MaTUYeCKOro MasTHUKAa IO HW3BECTHOMY 3HAUYEHHUIO €ro
JUIMHBL. Bpruncnenue nepuoga kojeOaHuil rpyza Ha MpYKUHE
M0 U3BECTHBIM 3HAUYEHUSIM €T0 MAacCChl U KECTKOCTU MPY>KUHBI.
BripaboTka  HaBBIKOB  BOCIpPUHUMATh,  aHAJIW3UPOBATh,
nepepadbaTbIBaTh U MPEAbSIBIATh HH()OPMAIIMIO B COOTBETCTBUH
C ITOCTABJICHHBIMHA 3a1a4aMU.
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[lpuBeneHne NPHUMEPOB aBTOKOJEOATEIBHBIX MEXaHWYECKHX
cucreM. [IpoBenenue kinaccupuKaiy KoiaeOaHun

Ynpyeue sonnvi

W3mepenue UIMHBI 3BYKOBOW BOJIHBI 1O  pe3yJIbTaTaM
HabroeHnit nHTep(EepPEHINHN 3BYKOBBIX BOJIH.

HaGnronenne u oObsicHeHUE SBICHUN WHTEpHEpPEHIIMU W
TU(PPaKIUU MEXaHUYECKUX BOJIH.

[lpencraBienne oOnacteld NPUMEHEHHsS  yIbTpa3Byka U
HNEPCHEKTHBBl €r0 HCIOJIb30BAHUSA B PA3IUYHBIX 00JACTAX
HAYKH, TEXHUKH, B ME/IUIIUHE.

W3noxeHne CyTH OSKOJOTMYECKHX MpOOJIeM, CBS3aHHBIX C
BO3/ICHCTBHEM 3BYKOBBIX BOJIH HA OPTraHW3M YeJIOBEKa

aﬂeKMPOMCZZHuWIHble

Konebanus

Habmionenne ocmuiorpaMM TapMOHHYECKHUX — KoJeOaHUM
CHUJIbI TOKA B LIEMH.

N3mepenne 3JIEKTPOEMKOCTH  KOHAeHcartopa. M3mepeHue
MHIYKTUBHOCTb KaTYIIKH.

HccnenoBanue  sIBIEHUS  DJIEKTPUUECKOrO  pE30HaHCa B
MOCEA0BATEIbHOM LIEMH.

[IpoBenenne aHanoruu Mexay (QUINYECKUMH BETUYMHAMU,
XapakTEPU3YIOIIMMA MEXAHUYECKYI0 W 3JEKTPOMArHUTHYIO
KOJIe0aTEeIbHBIE CUCTEMBI.

Pacuer 3HaueHui CwiIbl TOKAa W HAIPSKEHUS HA JJIEMEHTax
LEMU IEPEMEHHOT0 TOKa.

HccnenoBanwe  TpUHIMIA  JSHCTBUS  TpaHchopMaropa.
HccnenoBanue npuHUuUna ACHCTBUSA IeHEpaTOpa MEPEMEHHOIO
tToka. Mcnons3oBanue MHTEpHETA AT TOMCKA WHPOPMAITUH O
COBPEMEHHBIX CIIOCO0aX Mepeaaun ICKTPOIHSPTUN

aﬂQKMPOMCZZHHmele

60JIHbl

OcymiecTBieHne panuornepenadn " panuornpuema.
HccnenoBaHue CBOWCTB 3JEKTPOMATrHUTHBIX BOJH C TIOMOIIBIO
MOOMIIBHOTO TenedoHa.

Pa3BuTHe LIEHHOCTHOTO OTHOIIEHUS K HM3y4aeMbIM Ha ypoKax
¢u3nkn 0O0BEKTaM M OCBaMBAa€MBIM BHJAM JIEATEIHHOCTH.
OOBsicCHEHME NPUHIMIHUAIBHOTO Pa3IUyMsl MPUPOIBI YIIPYTHX
U DJIEKTPOMArHUTHBIX BOJIH. M3110)KEHHE CYTH KOJIOTHMYECKHX
npo0JeM, CBSI3aHHBIX C HJIEKTPOMArHUTHBIMU KOJCOAHUSAMH U
BosiHaMU. OOBSICHEHHE pPOJU DJIEKTPOMArHUTHBIX BOJIH B
COBpPEMEHHBIX Hcciel0BaHuAX BeeneHHoit

5. OITUKA

Ilpupooa ceema

[IpumeHeHne Ha NPAKTUKE 3aKOHOB OTPAXXEHUs U MPEIIOMIICHHUS
CBETA MPH PEIICHUU 3a/1a4.

OnpeneneHne  CIEKTPAIBbHBIX  TPAHULl  YYBCTBUTEIBHOCTH
YEeJI0BEYECKOro TJ1a3a.

YMeHue CTpouTh N300pakeHus MPEAMETOB, JaBacMble JTHH3AMHU.
Pacuer paccTostHUST OT JMH3BI 10 HW300paKEHHS TpeIMeTa.
Pacuer onrtuyeckoit cunbl auH3BL M3Mmepenue (okycHOTO
paccTossHus JWH3BL. VcnblTaHWe MoOJeNned MHUKPOCKONa |
TEJIECKONa

Boanosuwie
ceema

ceolcmea

Habmonenue sBneHuss uHTEpdEpeHIMN 3JIEKTPOMATHUTHBIX
BosiH. Habmionenue sBneHuss Audpakiuu >JI€KTPOMarHUTHBIX
BosH. HaOmroneHue sBieHUS MOJSIPU3ALUN 3JIEKTPOMArHUTHBIX
BOJIH. VM3MmepeHue AMMHBI CBETOBOW BOJHBI IO pe3yjbTaTaMm
HaOmroeHus siBjeHus: narepdepenniuu. Habmonenue siBiaeHus
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mudpakuuy cera. HaOmroneHue sBIEeHUS NOJSIpU3ALUM U
nucniepcuu  cera. llowck pasimuuuii M CXOACTBA  MEXKIY
TU(PPAaKIUOHHBIM U TUCIIEPCUOHHBIM CIIEKTPAMHU.

[IpuBeneHne npUMepoB MOSABIEHUS B IIPUPOAE U UCIIOJIb30BaHUSA
B TEXHUKE SIBJICHUI MHTEepepeHnn, AUPpaKum, MoJIIpU3alun
n jucrepcuu cBera. llepeuncrneHue MeETOAOB IIO3HAHUSA,
KOTOPBIE UCIIOJIB30BAHBI IPU U3YYECHUU YKA3aHHBIX SIBJICHHUN

6.0CHOBBI CIIeHAJILHON

TCOPUHU OTHOCUTEJIBHOCTH

OcHogvl cneyuanvbHou
meopuu
OMHOCUMENTbHOCMU

OOBsICHeHHE 3HAYUMOCTH OIbITa MalikebCcoHa-
Mopnu

DopmyJIHpOBaHUE MTOCTYIATOB

O0bscuenue r¢dexra 3amMmenIeHNs BpeMEHH
Pacuet sHepruu nokosi, UMIyJibca, SHEPTUU
CBOOOHOMN YaCTHUIIBI

BripaboTka HaBBIKOB BOCIIPUHUMATD,
aHAJIM3UPOBATh, IepepadaThIBaTh U MPEAbSBIATH
WH(OPMAIIHIO B COOTBETCTBUU C TIOCTABICHHBIMU
3a/1a4aMu

7. 3J1IeMeHThbI KBAHTOBOM

buzukn

Keanmoesas onmuka

HaGmonates dotoanekTpudeckuii 3 Qexr.

OO0bscHaTh 3aKoHbI CTONETOBA U JaBJICHUE CBETA

Ha OCHOBE KBaHTOBBIX IPEACTaBICHUI

Hab6monenue Qorosnexkrpuueckoro s¢dekra. OObsICHEHHE
3akoHOB CTONETOBA Ha OCHOBE KBAaHTOBBIX IPEICTABICHHIA.
Pacyer makcuManbHONW KUHETHYECKON SHEPTUU 3JIEKTPOHOB MPHU
dotoanekTpudeckom dpdexTe.

Omnpenenenue paboThl BBIXOAA 3JEKTPOHA MO  rpaduky
3aBUCHMOCTH MaKCHUMAJIbHOM KUHETHYECKON SHEPTUU
(OTO3IEKTPOHOB OT YaCTOTHI cBeTa. Mi3MepeHne paboThl BbIX01a
anekTpoHa. llepeuncienue nmpuOOpPOB YCTaHOBKH, B KOTOPBIX
npuUMeHsieTcs 0e3-UHEePUUOHHOCTb (hoTod(PdeKTa.

OObsicHeHHE KOPMYCKYJISIPHO-BOJHOBOTO Jyalii3Ma CBOWMCTB
¢botoHoB. OOBSICHEHHE PONU KBAaHTOBOM ONTHKH B Pa3BUTHUH
COBpEMEHHOM (pU3UKHU

Duszuka amoma

Brrurciienue quHbl BOIHBI 1€ bpoiiist yacTuibl

C U3BECTHBIM 3HAUCHHEM HMITYJIbCA

Habmroienne nuHelyaThIX CIIeKTPOB.

Pacuer 4acToThl W IJIMHBI BOJIHBI HMCITyCKa€MOTO CBETa IpHU
nepexoje aromMa BOJOPOJAa U3 OJHOTO  CTAallMOHAPHOIO
coctossausi B gpyroe.  OOBSCHEHHME  TPOMCXOKICHHS
JUHENYaTOro CIeKTpa aToMa BOJAOPOIa U Pa3IMuus JIMHEUYaThIX
CIIEKTPOB pa3IMYHBIX Tra3oB. lcciegoBanue nMHEWYaTOro
CHEKTpa.

UccnenoBanue mnpuHIMNa padOTHl JTIOMHHECIICHTHOW JIAMITHI.
HabGmonenne u o0O0bsCHEHWE TPUHIUNA JEHCTBHUS Ja3epa.
[IpuBenenre mpuMepoB MCIIOIB30BAHUS JIa3epa B COBPEMEHHOM
HayKe U TEXHUKE.

Ucnonv3oBanue WuTepHera nis mnoucka uHGOpMaUUU O
MEepCIEKTHBAX MPUMEHEHHUS JIazepa

Duzuka amomHozo s10pa

[IpencraBieHne 0 XapakTepe YeThIPEX TUIIOB

25




(dbyHIaMEHTATBHBIX B3aUMOICUCTBUI

AJIEMEHTAPHBIX YACTHII B BHJIC TAOIUIIBI

HaGmonenne TpekoB anb(da-yactuir B Kamepe BmuibcoHa.
PerucrpupoBanue siepHBIX HU3ITYYEHUH C MOMOIIBIO CYETUHUKA
[efirepa.

Pacuer sHepruu cBsI3u aTOMHBIX SIJEP.

Onpenenenue 3apsija M MacCoOBOrO 4YHUCIAa aTOMHOTO sfpa,
BO3HUKAIOIIETO B  pe3yJbTaTe paJdOaKTUBHOIO pacnaja.
Brruucienue sHeprun, 0CBOOOXKIAIOIICHCS TTPH PaAOAKTHBHOM
pacnazne.

Onpenenenue NpoyKTOB SAECPHON peaKIvH.

Briuucinenue sHepruu, OCBOOOXKIAIOLIECHCS TIPU  SIEPHBIX
peakuusix. IloHuManue  HpeuMyIIeCTB U HEJOCTAaTKOB
KCIIO0Ib30BaHUSI AaTOMHOM YHEPTUU U MOHU3UPYIOUIUX U3TYyUEeHUN
B MPOMBIIIIJIEHHOCTH, MEUIMHE.

W3noxkeHne CyTH DKOJIOTHYECKHUX TMPOOJEM, CBS3aHHBIX C
OMOJOTMYECKUM  JCWCTBUEM  pAAHOAKTUBHBIX  HM3IyUYCHUH.
[IpoBenenue kimaccu(UKAMKM AJIEMEHTAPHBIX YAaCTHI[ IO WX
¢u3nueckUM XapakTepucTukam (macce, 3apsiy, BpPEMEHH
YKU3HH, CIIUHY U T.J.).

[TonnmaHue 1IEHHOCTEH Hay4YHOTO MO3HAHHUS MHUpa HE BOOOIIE
JUIsl 4eJOBEeYeCcTBa B LIETIOM, a JJisi KaXIOro OO0ydaroIierocs
JIMYHO, LICHHOCTEW OBJIAJICHUSI METOJIOM HAyYHOI'O IMO3HAHUS JJIs
JNOCTIDKEHHSI  ycrexa B JIIO0OM  BUAE  NIPAKTUYECKOUN
eI TEIILHOCTH
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YUYEBHO-METOIUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHNHEYEHMUME ITPOT'PAMMBbI YYEBHOI'O ITIPEIMETA
OYIInn.02 PU3UKA

OcBoenue mnporpammbl ydeOHoro mnpeavera OYIInm.02 @dusuka
OpraHu30BaHO B y4eOHOM KaOWHETE, B KOTOPOM HMEETCS BO3MOXKHOCTb
obecrnieunTh CBOOOHBIN qoCcTyn B IHTEpHET BO BpeMsi yU€OHOTO 3aHATHS U B
MepHO]T BHEYUEOHOU JEATEITLHOCTH 00YUYaIOIIUXCSI.

B cocraB kabuHera (Gu3MKM BXOIUT Jabopatopusi ¢ JaOOpaHTCKOU
koMHaToi. [lomemienne kaOuHeTa (DU3MKK YIOBIETBOPSET TpPeOOBAHUIM
CanurapHo-311ieMHOJI0oTHYecKUX npaBmil 1 HopMatuBoB (CanlluH 2.4.2 Ne
178-02) 1 ocHaIIeHO THIOBBIM OOOPYJOBaHHUEM, YKAa3aHHBIM B HACTOSIIIUX
TpeOOBaHUSIX, B TOM YHUCJE CIEHUATU3UPOBAHHON ydeOHON MeOenabio |
cpencTBaMu OO0y4Y€HHUs, JOCTAaTOYHBIMU IS BBITIOJIHEHHUS] TPEOOBaHUM K
YPOBHIO MOJITOTOBKH O0YYarOIIUXCA.

KaOuner  ocHamieH  MyJIbTUMEIUWHBIM  OOOpyJOBaHUEM ISt
NpPOCMAaTPUBAaHUS  BU3yaJbHOM HHGOpManuMu 1o  (QuU3MKe, COo37aHUs
Mpe3eHTaIlMU, BUICOMATEPHUAIIOB U T. II.

B coctaB yueOHO-METOAMYECKOTO W MaTepHUaTbHO-TEXHOJIOTHUUECKOTO
obecnieueHus nporpamMmmsel yueoHoro npeamera OYIlam.02 dusuka BXOIAT:

* MHOTO()YHKIIMOHAJBHBIA KOMIUIEKC MPEnogaBaTeis;

* HarjgJHble TOCOOMS (KOMIUIEKThI Y4YeOHBIX TaOJUIl, TIUIaKaThI:
«Duznueckue BEJTUYMHBI U dbyHIaMEeHTaIbHbBIE KOHCTaHTBI»,
«Mexnaynaponnas cucrema eaununr CHy», «llepuoamdeckas cucrema
xumudeckux anemeHtoB  J[.M.MeHnneneeBay, TMOPTPETHI  BBIAAIOIIMXCS
YYEHBIX-(PU3UKOB 1 aCTPOHOMOB);

* “H(POPMAITMOHHO-KOMMYHHKATHUBHBIE CPEJICTBA;

* JKpaHHO-3BYKOBBIE OCOOUS;

* KOMIUJIEKT 3JIEKTPOCHA0KEHUS KaOMHETa (PU3UKHU;

* TEXHUYECKHE CPEJICTBA OOyUCHUS;

* JIEMOHCTpPAIIMOHHOE 000pyA0BaHuE (0OIIET0 HA3HAYCHUS U
TEMaTUYECKUEe HabOpPHI);

* nmabopaTtopHoe 000pyaoBaHue (00IIero Ha3HAYCHUS U TEMAaTHUCCKUE
HAOOPHI);

* CTaTUYECKUE, TMHAMUYECKHE, TEMOHCTPAIIMOHHbBIC U PA31aTOYHBIE
MOJIEIIN;

* BCIIOMOTraTesbHOE 000PYI0BAHUE;

* KOMIUJIEKT TEXHMYECKON JOKYMEHTAIlMU, B TOM YHUCJIE Tacrnopra Ha
cpenctBa OOy4YeHHS, WHCTPYKIIMM 10 WX WCIOJIb30BAHUI0 W TEXHUKE
0e30I1aCHOCTH;

* OMOIMOTSYHBIN (HOHI.

B OuGnunoreunsiii ¢GoHA BXOAAT Yy4eOHUKH, YIEOHO-METOAMYECKUE
komriekTel  (YMK), oOecrneunBaromniye OCBOCHHE Y4Y€OHOTO TpenMeTra
OVIIan.02 ®usuka, pPEKOMEHIOBAHHbIE WJIM  JONYUICHHBIE  JJIA
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UCIIONIb30BaHUsl B TMPO(ECCHOHATBHBIX 00pa30BaTEIbHBIX OpraHU3aIMsIX,
peanu3yromux  00pa3oBaTelbHYI0 — IPOTpaMMy  CpPEAHEro  OOIIero
oOpazoBanust B npezaenax ocBoeHus IIIICC3 Ha 6a3ze OCHOBHOro 001Ero
o0pa3oBaHUs.

bubGmuorteunsiii  GoHA MOXeT OBITh JOMOJTHEH  (U3HUYECKUMU
SHIMKJIONEANSIMH, aTjiacaMu, CJIOBapsAMU M XpecToMaTued mo (Qu3MKe,
CIPaBOYHUKAMHU MO (U3HKE W TEXHUKE, HAYYHOM W HAy4HO-TIOMYJSPHOU
JUTEPaTypOH €CTECTBEHHO-HAYYHOTO COACPKAHMSL.

B npouecce ocBoenuss mnporpammbl yueOHoro npeamera OYIlam.02
®u3uka O00yyaroOUMMCS TMPEJOCTABISETCS BO3MOXKHOCTH JIOCTyNa K
AIIEKTPOHHBIM Y4eOHBIM MaTepuajgaMm 1o ¢u3nKe, UMEIOLUMMCS B CBOOOTHOM
noctyne B cetu MHTepHeT (37EKTPOHHBIM KHHUTaM, MPakTHKyMaM, TecTaM, U

zp.).
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NHPOPMAIIMOHHOE OBECIIEYHEHHUE OBYUYEHUA
JIMTEPATYPA

OcHoBHas JuTepaTypa

1. [Munckuit, A.A. @usuka: YueOHuK A cpen.npod. oopazoanus / [Tunckmit
A.A., I'pakoBckuii I'.1O., luk FO.W., - 4-e u3zn., ucnp. - M.: @opym, HUIL]
NH®PA-M, 2017. - 560 c. - (ITpodeccuonansuoe obpazoranue). - (ObC
ZNANIUM.COM) - URL:
http://znanium.com/catalog.php?bookinfo=559355 (mara oOpalieHus
26.08.2019).

JlonoJIHUTe IbHAS JIUTEPATypa

. mutpuena, B.®. ®usuka 115 npodeccuii U creruaibHOCTeN
TexHojornyeckoro nmpoduisi: COOpHUK 3a1au: yued.mocodue i CTyI.
yupex. cpel. cuen. oopas./ B.® JimurpueBa- 7-e us., crep. — M.:
Axanemus, 2017.-256¢.-1000 5k3.- ISBN 978-5-4468-4269-8. -TekcT:
HEIOCPEACTBEHHBIN.

. Kysuenos, C. 1. CnpaBounuk no ¢usuke: yueobnoe nocooue mis CI10 / C.
. Kysnenos, K. 1. Poro3un; nox pea. B. B. JlapuoHoOB. — DneKTpoH.
TekcToBble AaHHbIe. — CapartoB: [IpodobpazoBanue, 2017. — 219 ¢. —
978-5-4488-0030-6. —URL.: http://www.iprbookshop.ru/66399.html(nara
oOpamienus 26.08.2019).

. Camoiinenko, I1. .EcTtecTBo3nanue. ®usnka: yaeOHHK IS CTYI. YIPEK]I.
cpen.crerr. oopas. / [1.M. camoitnenko. -2-e u3., crep. -M.: Akagemus,
2017.-336¢.-3000 5k3.- ISBN 978-5-4468-4474-6. -Tekcr:

HENOCPEACTBEHHBIM.
. ®uzuka. Mexanudeckue kosebanusi. COOpPHUK 3aqad C PEIICHUSMHU:
samayank g CIIO / cocr. b, K. JlanrenkoB. — Capatos:

[IpodobpazoBanue, 2019. — 164 ¢. — ISBN 978-

. Hakak, A. A. MonexynsipHas ¢usuka: yueoHoe nocoodue s CIIO / A. A.
Yaxkak; o penakuueid M. I'. Kyuepenko. — CapatoB: [IpodoOpazoBanue,
2020. — 377 ¢. — ISBN 978-5-4488-0670-4. — TekcT: 37EKTPOHHBIH //
DnekTpoHHo-0ubanoTeunas cucrema [IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/91895.html (mara o6pamenus: 04.02.2020). —
Pexum moctyna: asis aBTOpU3HP. MOIb30BaTeNeH

. Yakak, A. A. ®uzuka: yueobHoe nocodue jis CI1IO / A. A. Yakak, C. H.
Jleryta. — Capartos: IIpodobpazoBanue, 2020. — 541 c. — ISBN 978-5-
4488-0667-4. — TeKCT: 2JIEKTPOHHBIH // DNEKTPOHHO-OMOIMOTEUHAS
cucrema [IPR BOOKS: [caiit]. — URL.:
http://www.iprbookshop.ru/92191.html (mara o6pamenus: 10.02.2020). —
Pexum nocrymna: piis aropusup. [lonp3oBarenen
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HNuTepHeT- pecypcbl

. www.fcior.edu.ru (denepanbHbIi LEHTP uH(GOpPMaIMOHHO-

00pa30BaTEIbHBIX PECYPCOB).
www.dic.academic.ru  (Akagemuk. CioBapy U SHIMKIOINEIUN).
www.booksgid.com (Books Gid. DnekTpoHHas 6uOmoTeka).

. www.globalteka.ru (I'mobantexka. I'nmoGanbHas OuOIMOTEKa HAYYHBIX

pPECYPCOB).

www.window.edu.ru (ExumHoe oOKHO JgocTynma K  00pa3oBaTelbHBIM
pecypcam).

www.st-books.ru (JIyumas yuyeOHast autepaTypa).

www.school.edu.ru (Poccuiickuii oOpazoBaTenbHbIN opTat. JloCTyIHOCTS,
KauecTBO, 3PheKTUBHOCTH). WwWW. 1u/book (DnexTponHas OubnMoTeyHas
CUCTEMA).

www.alleng.ru/edu/phys.htm (OOpazoBarenbhbie pecypchl NHTepHETA —
®uszuka). www. school-collection. edu. ru (Enunast komiekuus mudpoBbIX
00pa3oBaTeIbHBIX PECYPCOB).

https//fiz.1september.ru (yueOHO-MeTOqMYECKas TazeTa «DUBUKAY).
www.n-t.ru/nl/fz (HoGeneBckue naypearsl 1o Gu3uKe).

10.www.nuclphys.sinp.msu.ru (nepuas ¢puzuka B n epuere).
11.www. college. ru/fizika (IlonrotoBka xk EI'9).
12. www.kvant.mccme.ru  (Hay4HO-IIOMYJISIPHBI  (PU3UKO-MaTEeMAaTUYECKUN

xypHan «KBaHT»). www. yos. ru/natural-sciences/html (ectecTBeHHO-
HAy4YHBIN XypHaI 7151 Mosioaexu «I1yTs B HayKy»).
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