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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma oOuieoOpa3zoBarenbHoil yueOHOM auctumuael OY /.11
®du3uka mnpegHazHAueHa Ui M3y4YeHUs (GU3UKH B TPO(ECCHOHATBHBIX
00pa30oBaTENbHBIX  OpraHU3alMsX,  pPEATU3YIOIUX  00pa30BaATEIbHYIO
MpOrpaMMy CpeHero o0IIero 0Opa3oBaHus B MpeeiaX OCBOCHHS MPOTPaMMbI
MOJTOTOBKU KBaU(UIMPOBAHHBIX pabounx, cruyxkamux (manee IITIKPC) na
0a3e OCHOBHOT'O 00IIEeT0 00pa30BaHUS.

[Iporpamma paspaborana Ha ocHoBe TpeboBanmii PI'OC cpemuero
oOmero  oOpa3oBaHUsl,  YTBEPKIEHHOTO  MpUKa3oM  MWuHUCTEpCTBa
oOpazoBanust u Hayku Poccuiickoii denepanmu ot 17 mas 2012r Ne 413 (c
u3MeHeHussMu  Ha 29 wuwoHa 2017r), npeapsaBISeMBIX K CTPYKTYype,
COJIEP’KaHUIO M pe3ysibTaTaM OcCBOeHMs yueOHoil mucuumiuuael OY /.11
®du3uKa, B COOTBETCTBUHM ¢ PeKOMEHIalMsAMU MO OpraHU3alyy MOJTYYEHHUS
cpenHero obmero oOpa3oBaHUs B Ipejesiax OCBOCHUS 00pa30oBaTENIbHBIX
OporpaMM CpeaHEro MnpodeccHoHalIbHOro 00pa3oBaHMs Ha 0a3e OCHOBHOI'O
oO1ero oopa3oBaHus ¢ yueToM TpeOoBaHUH (heliepanbHbIX TOCYAAPCTBEHHBIX
o0pa3oBaTeNbHbIX  CTAHJAPTOB M TOJy4aeMOd  MpoPeccuu  WiIH
CIIEUMAIBHOCTH ~ CpeHero MnpodecCHoHaIbHOTO o00pa3oBaHus (IMHUCHMO
JlenapramMeHTa TOCYyIapCTBEHHOW IMOJIUTHKU B cepe MOATOTOBKUA pabouux
kazapoB u JAI1O Muno6puaayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanue nporpammbl  OVY/.11 ®@usuka HampaBlIeHO Ha
JOCTHKEHHE CIEAYIOINX LeJei:

* OCBOGHHE 3HAaHUU O (QyHIAMEHTAIbHBIX (PU3UUYECKUX 3aKOHAX H
MPUHITUIAX, JIEKANTMX B OCHOBE COBPEMEHHOM (hU3MYECKON KapTUHBI MUPA;
HamOoJiee BaXXHBIX OTKPBITUAX B  00JacTH  (PU3MKH, OKa3aBIIUX
ONpEeNEeIAoNIee BIUAHUE HA PA3BUTHUE TEXHUKU M TEXHOJOTHH; METOAaX
Hay4HOI'O MMO3HAHMS PUPOJIBI;

* OBJAJCHUE YMEHHUSMHU IMPOBOJUTH HAOMIOJAEHUS, IJIAHUPOBATH H
BBIMIOJHATh OKCIEPUMEHTHI, BBIJIBUTaTh THUIOTE3bl M CTPOUTH MOJIEIH,
MPUMEHSTH MOTyUYEHHBIE 3HAHUS 10 (HU3HUKE ISl OOBSCHEHUS Pa3HOOOPA3HBIX
(u3NUEeCKUX SBJIEHUM M CBOMCTB BELIECTB; MPAKTHUYECKH MCIOJIb30BaTh
(¢u3nueckue 3HaHMS; OLEHUBATH JIOCTOBEPHOCTb €CTECTBEHHO-HAYYHOM
uHbopMaIny;

* pa3BUTHE [I03HABATEIbHBIX HMHTEPECOB, HHTEIUICKTYyAIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEN B TpoIlecce MPUOOpEeTEeHNs 3HAHUN U YMEHUM T10
¢u3nKe ¢ WCHOJb30BAaHUEM PA3IMYHBIX MCTOYHUKOB HH(POPMAIMHA |
COBPEMEHHBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

* BOCNHUTAaHHE YOEKIACHHOCTH B BO3MOXKHOCTM TIO3HAHUS 3aKOHOB
OPUPOABI, HCHOJB30BAHUS JIOCTHXKEHUM (u3Mku Ha O5aro pa3BUTHS
YeJI0BEUECKOW HMBUIIM3AIMHN; HEOOXOJUMOCTH COTPYAHMYECTBA B MPOLECCE
COBMECTHOTO BBITIOJIHEHUS 33J]]a4, YBAKUTEIHLHOTO OTHOILIEHUS K MHEHHUIO
OMIMOHEHTAa MPHU 00CYX ACHUHU MPOOJIEM €CTECTBEHHO-HAYYHOTO COJIEepPKaHUS;



FOTOBHOCTH K MOPAJIBHO-3TUYECKON OIIEHKE HCIIOJIb30BaHUS HAyUYHBIX
JOCTUKEHUH, YyBCTBA OTBETCTBEHHOCTH 3a 3AIUTY OKPYXKAOIICH CPeIbl;

* HCIOJIb30BaHHWE IPUOOPETCHHBIX 3HAHUM M yMEHUM IS pPEIICHUS
MPaKTUYECKUX 3a7ad TIOBCEIHEBHOW >KM3HU, OOECredeHus O0e30MacHOCTH
COOCTBEHHOW J>KWU3HH, PAIMOHAIBLHOTO MPUPOJIOTIONB30BAHUS W OXPaHBI
OKpY>Karollled cpelbl U BO3MOKHOCTh NMPUMEHEHUS 3HAHUW MPU PElICHUU
3a/1a4, BO3HUKAIOIIUX B MOCIEAYyIOMEH MpodhecCUOHAIBHOMN eI TENbHOCTH.

B  nporpamMmMy = BKJIIOYEHO  COJEp’KaHHME, HaNpaBICHHOE  Ha
dbopMupoBaHWEe Yy  CTYJCHTOB  KOMIIETCHIIMH, HEOOXOAMMBIX  JIS
kaduectBeHHOTro ocBoeHus IIIIKPC Ha 6a3e ocHOBHOTO 00111€eT0 00pa30oBaHUs
C TIOJTyYE€HHUEM CPEJIHEro 00111ero oopa3oBaHus.

B paboueii mporpamme yueOHo#l mucummuiiabl QY .11 ®dusmnka
OTPAXKEHO CojepkKaHuEe Y4eOHOro MaTepualia, IOCIEAOBATEIBHOCTh €ro
U3YUCHHUsI, paclpefesieHne y4eOHBIX 4acoB, TEeMaTHuKy pedeparos,
WHJIVMBHUIYaJIbHBIX IPOEKTOB, BHJBI CAaMOCTOSTEIBHBIX pPabOT, € y4deToM
npocpuist I0JIy4aeMoT0 IpodreccroHaIHLHOTO oOpas3oBaHUs,
ceIInPUKH IIPOrpaMM CIEIIMAJINCTOB CPpeIHero 3BeHa.

[Ipu peanuzanuu conepxaHus 00IIe00pa30BaTEIbHON  y4eOHOM
amucimmael - QY11 ®usuxka B npeaenax ocBoenus  IIIIKPC
TEXHOJIOTHYECKOro mpoduisa Ha 0aze OCHOBHOroO oO0Iero oOpa3oBaHUS C
MOJIydYeHHEeM CpeaHero ooOmero oOpa3oBaHUs MaKCHMallbHas —yuyeOHas

Harpy3ka oOydaromnierocsi cocraisier — 270 yacos;
- 00s13aTenbHON ayAUTOpHOM ydeOHON Harpy3ku oOydaromierocss — 180
4acoB;

B T.4. B (popMe MIPaKTUYECKOM MOATOTOBKH — 2 Yaca;
- BHEAYIUTOPHAS CaMOCTOsITeIbHAs paboTa CTy/1IeHTOB — 90 4acoB.



OBIIASI XAPAKTEPMCTHUKA YYEBHOM JUCHOUTIIMHBI
OV/.11 ®U3NKA

B ocnoBe yue6bHolM muctiuminabl OY /.11 ®@u3uka JISKUT yCTaHOBKA
Ha (GOpMHUpPOBaHUE Yy OOYyYaeMBIX CHCTEMBl 0a30BBIX MOHATHNA (U3UKUA |
MPEACTABICHA O COBPEMEHHON (HU3MyYeckol KapTHHE MHpa, a TakKKe
BBIpaOOTKa  yMEHUH  TPUMEHATh  (U3WYECKHWE  3HAHUA KAk B
po(eCCHOHATIEHOM JCSITEIPHOCTH, TaK U JJI PEIICHUS )KH3HEHHBIX 3a/1a4.

MHorHe MoN0oXKeHUs, pa3BUBaeMble (PU3UKOW, PACCMATPUBAIOTCS Kak
OCHOBa CO3/1aHUsA 151 HCIIOJIb30BaHUS UH()OPMAITMOHHBIX u
KOMMYyHUKaMOHHBIX TexHoJorui (MKT) — ogHoro u3 Hanbosnee 3HAUMMBIX
TEXHOJIOTUYECKUX JIOCTUKEHUM COBPEMEHHON IMBUIN3ALINH.

@u3nka OaeT KIIY K MNOHUMAHWI MHOTOYHCIICHHBIX SIBJICHUNA H
IPOLIECCOB  OKPYXKAIOMIETO MHUpa (B E€CTECTBEHHO-HAYYHBIX 00JIaCTSX,
COIIMOJIOTUH, DJKOHOMHKE, S3bIKE, JUTepaType © Jap.). B  dwusuke
dbopMHpYyIOTCI ~ MHOTHME  BHUABI  JEATEIBHOCTH,  KOTOpPbIE  HUMEIOT
METanpeaIMeTHbId XapakTtep. K HUM B MEpByHO oOdYepenb OTHOCSTCH:
MOJICTUPOBAaHUE OOBEKTOB W IPOIIECCOB, MPUMEHEHUE OCHOBHBIX METOJOB
MO3HAaHUs, CUCTEMHO-UH(OPMAIIMOHHBIN aHanu3, GOpMYJIMPOBAHUE TUIIOTE3,
aHalu3 W CHUHTE3, CpaBHEHHE, O0O0OIICHUE, CHUCTeMAaTU3allvs, BBISBICHHUE
MIPUYUHHO-CJICACTBEHHBIX CBS3€H, MOMCK aHAJIOTOB, YIIPaBJICHUE OOBEKTaMU
1 nporeccamu. IMEHHO 3Ta TUCIUILIMHA TO3BOJISIET O3HAKOMHUTH CTYJEHTOB
C HAyYHBIMM METOJAMH I[IO3HAHUS, HAYYUTh HMX OTJIMYATh THUIOTE3Y OT
TEOPUHU, TEOPUIO OT IKCIIEPUMEHTA.

®du3zrka #WMEET OdYeHb OOJBIIOE W  BCEBO3PACTAIONIEE YHUCIIO
MEXIUCUUIUIMHAPHBIX CBSI3€, NPUYEM Ha YPOBHE KaK MOHSATUUHOIO
amnmapara, Tak M HUHCTpyMeHTapus. Cka3aHHOE MO3BOJSIET paccMaTpPUBATH
¢u3NKy  Kak  METaIUCUUIUIUHY,  KOTOpas  TpPENOCTaBIseT  MEX-
JTUCUUTUIMHAPHBIN S3bIK JIJ11 OMUCAHUS HAYYHOW KapTUHBI MUPA.

dusnka ABISETCS CUCTEMOOOPa3yrNMM (HAKTOPOM JJiIsi €CTECTBEHHO-
Hay4YHBIX Y4Y€OHBIX MPEIMETOB, MOCKOJIbKY (U3MYECKHE 3aKOHBI JIekKaT B
OCHOBE COJEp)KAaHHUSI XHMHHM, OWOJOruu, Teorpaguu, acTpOHOMHH H
CIICHMAIBHBIX JUCIUIUIMH (TEXHUYECKas MeEXaHWKa, JJIEKTPOTEXHHUKA,
AJIEKTPOHUKA U Jip.). YueOHas nucuuruinHa OY /.11 dusuka co3gaeT yHU-
BEpCAIbHYIO 0a3y M u3ydeHus: o01menpo(ecCuoHaIbHbIX U CIEIUaTbHbIX
JTUCHUUIUIMH, 3aKiajabiBas (QyHIAMEHT I TOCJCAYIOIIEro O00ydYeHUs
CTYJEHTOB.

Oo6manas JIOTUYECKOU CTPOMHOCTBIO u OIUPASACH Ha
dKCTIEpUMEHTanbHbIe  ¢akThl, ydeOHas nuctumimHa OY/.11 ®usuka
dbopMupyeT y CTYACHTOB TOJJIMHHO HaydyHOe MHPOBO33peHue. Ddusuka
SIBJISICTCSI OCHOBOM YUEHHSI O MaTEpUATILHOM MHUPE U PEIIaeT MPOOJIEMbI 3TOTO
MHpa.

B coxepxxanuu yueOHOW IUCHMIUIMHBI MO (PU3NKE TPHU TMOATOTOBKE
oOyJarmmxcsi MO  CHEHHAIBHOCTSAM  TEXHOJIOTHYECKOro  mpoduis



po(eCCUOHATIBHOTO 00pa30BaHUs MPO(PUIBHON COCTaBIISIIOIIEH SBIISETCS
pasznen «DJIEeKTpOJUHAMHUKa», TaK Kak OOJBUIMHCTBO MHpodeccuil u
CHELMAIBHOCTEH, OTHOCALIMXCA K OTOMy HOpoduiIto, CBA3aHbl C
AIIEKTPOTEXHUKOMN U IIEKTPOHUKOM.

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

Nzyuenne obmeoOpa3oBaTenbHoil yuebnor aucuumauasl OY .11
@du3uka 3aBeplIacTcs MOABEACHUEM HUTOTOB B (opMe SK3aMeHa B paMKax
MIPOMEKYTOUYHOM aTTecTaluu cTyAeHToB B mpouecce ocBoenus IIIIKPC c
MOJIyYE€HUEM CPETHETO 00IIero 00pa3oBaHusl.

MECTO YUYEBHOMH JUCHUNJIUHBLI B YYEBHOM ILVIAHE

VYuebnas gucnumummHa OYA.11 ®@usuka sgBisercs  y4eOHBIM
OpeIMEeTOM IO BbIOOPY H3  00s3aTelbHOM  MpeaMeTHON  o0iacTu
EctectBennbie Hayku ®I'OC cpennero obiiero oopa3zoBaHusl.

VYyebnas mucuummaa - OY 11 dusuka U3y4aeTcs B
ob1eoopazoBarenbHOM Iukie yueOHoro miana [IITKPC na 6a3ze ocHOBHOTO
00111eT0 00pa30BaHUs C MOJYUYCHUEM CPEIHEr0 00IIEro 00pa3oBaHuUsl.

PE3YJIbTATBI OCBOEHUSI YYEBHOM JUCHUITIJIAHBI

OcBoenne coaepxkanusi yueOHoM nucuumuinael OY/.11 ®uszuka
o0ecreunBaeT JOCTHKEHHUE CTYJACHTaMU CIIEYIONUX Pe3yJdbTaTOB:
JUYHOCHHBIX:

- YyBCTBO TOPJOCTH M YBAXEHUS K HUCTOPUU U JIOCTUKECHUSIM
OTEUECTBEHHOW (U3MYECKOW Haykd; (DU3UYECKH TPaMOTHOE TMOBEICHUE B
npoeccHoHanbHOM ACATENHHOCTU U OBITY MpU OOpaIlleHUU ¢ MPUOOpaMu U
YCTPOMCTBAMU;

- TOTOBHOCTh K TPOJODKCHUIO O0pa3oBaHUsI W TOBBIIICHUS
KBaTM(pUKaLIMKM B U30paHHOM npo(decCHOHaNbHON  JeATEIbHOCTH U
00BEKTHUBHOE OCO3HAHUE POJIU (PU3UUECKUX KOMIIETEHIIUI B 3TOM;

- YMEHHUE HCIOJb30BaTh JOCTHXKEHHS COBPEMEHHOW (PU3MUYECKOU
HAyKlW U (U3UYECKUX TEXHOJIOTMM [IJI1 TIOBBIIIEHUS COOCTBEHHOTO
UHTEJUICKTYaJIbHOTO  Pa3BUTUS B BBIOpaHHOW  MpodeccroHaIbHOM
NeSTETbHOCTH;

- YMEHHE CaMOCTOSITENIbHO M00bIBaTh HOBBIE ISl ceOsl (u3MUecKue
3HAHUS, UCTIONB3YS JUIsl 3TOTO JOCTYITHBIE HCTOYHUKHA HH(POPMAIINH;

- YMEHHE BBICTpAaWBaTh KOHCTPYKTHUBHBIC B3aWMMOOTHOIICHUS B
KOMaH/Ie MO pelieHnuto o0IIuX 3a/1a4;

- YMEHHME VIPaBIATbH CBOEW IO3HABATEIBHOM  JIEATEIBHOCTBIO,
OPOBOJUTh  CaMOOIIEHKY YPOBHS  COOCTBEHHOTO  MHTEJUIEKTYaJbHOTO
pPa3BUTHS;

MemanpeomemHuulx:



- ICTIOJIb30BaHUE PA3JIMYHBIX BUJOB IO3HABATEIBHOU JEATEIBHOCTU
JUTSl pelieHrst PU3NYECKUX 3a/1ayd, IPUMEHEHUE OCHOBHBIX METOJIOB IMMO3HAHMUS
(HaOmro/ieHUsl, OMHCAHMS, W3MEPEHHUs, OKCIEPUMEHTa) I H3yUYCHHUS
Pa3IMYHBIX CTOPOH OKPYKaIoleh AeMCTBUTENbHOCTH;

- WCIIOJIb30BAaHWE  OCHOBHBIX  HWHTEJUICKTYAJIBHBIX  OIEpaIuii:
MOCTAaHOBKU 3a/adyd, (HOpPMyJIHpPOBAHUS THUIIOTE3, aHalNW3a M CHHTE3a,
CpaBHEHHUs, OOOOIICHMs, CHUCTeMATH3aIli{, BBIABICHUS  IPUYUHHO-
CIICICTBCHHBIX CBS3CH, MOMCKA aHAIOTOB, (HOPMYJIUPOBAHUS BBIBOAOB JIJIS
M3YUYEHUS Pa3IMYHBIX CTOPOH (PU3NUECKUX 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 PA3JIMYHbIE HCTOYHUKHU [UJISl TIOJTy4YEHUs
¢u3nueckoil ”HPOpMaLUU, OLIECHUBATh €€ T0CTOBEPHOCTD;

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

- yMEHHE TyOJWYHO TPEACTaBIATH PEe3yiabTaThl COOCTBEHHOTO
UCCJICIOBAHUS, BECTH JUCKYCCHUHU, JOCTYIIHO W TapMOHHMYHO coOYeTas
cojiepkaHue ¥ (OpMbI IpeICTaBIIeMON HH(OPMAITUY;
npeomemHuulx:

- c(OpPMHUPOBAHHOCTh MPEJCTABICHUN O pOJM U MecTe (PU3MKU B
COBPEMEHHOM HAay4YHOW KapTHHE MHpA; MOHUMaHUE (PU3NYECKON CYIIHOCTH
HaOmomaemMpix Bo BceenenHoi siBneHuit, ponu (pusuku B (GopMUpOBaHHUH
Kpyrozopa # (yHKIHOHATBHOW TPAaMOTHOCTH YEJIOBEKA I PEIICHUS
MPaKTUYECKHUX 3a]1a4;

- BIQJCHUE  OCHOBOIIOJATAOMIMMH  (U3UYECKUMH  TMOHSATHSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH W TEOPHUSIMH, YBEPEHHOE WCIIOJIb30BaHNE
(U3HYECKONM TEPMUHOJIOTHH U CUMBOJIUKH;

- BIQJCHUE  OCHOBHBIMH  METOJaMH  HAYYHOTO  TIO3HAHUA,
UCTIOJIb3yeMbIMU B (uU3uKe: HAOMIOICHUEM, OIHUCAHUEM, W3MEPEHUEM,
AKCIIEPUMEHTOM;

- ymeHusi oOpabaTbiBaTh pe3yjbTaThl HW3MEPEHHM, OOHApYXUBATh
3aBUCUMOCTh MEXAY (PU3NYECKHMMH BETUYMHAMHU, OOBSCHATH MOJYyYCHHBIE
pe3yabTaThI U JCIaTh BHIBOIBI,

- c(hOpMUPOBAHHOCTb YMEHUS peliaTh (PU3ndYeckue 3a1auu;

- c(hOPpMHUPOBAHHOCTh YMEHHUS NPUMCHSITH TOJYYCHHBIC 3HAHUS IS
OOBSCHCHHSI YCJIOBUH TIPOTEKaHWS (U3MYECKUX SBICHUH B TPHUPOJE,
npodecCHOHANILHON cdepe U A TPUHATUS TPAKTUYCCKUX pEIIeHUN B
MMOBCEIHEBHOM KU3HU;

- copMHPOBAHHOCThL COOCTBEHHOM TIO3HUIIMH I10 OTHOIICHUIO K
¢dusnueckoii nHGOpMaIU, TOTYIaeMON U3 PA3HBIX HCTOYHUKOB;

- omianeHue (HOpCUPOBAHHOCTH MPEACTABIICHUI) MTpaBUIaMU 3aIllUCH
buzuyeckux (Gopmyn penbedHO — TOUEUHOM cucTeMoil oOpazoBanuii JL



Bpaitns (mnsa crnenbix u ciaaboBuasamux oOyyarommxcs). (B pen. Ilpuxasa
Muno6puayku PO ot 31.12.2015 N1578).

Jluunocmmuoie pesyromamot:

JIP 1: Oco3Haromuii ceds rpakIaHMHOM M 3alITUTHUKOM BEJIMKOM CTpaHbI

JIP 4: IlposiBnsomnid ¥ AEMOHCTPUPYIOIIMIA YBa)KEHHE K JIIOASIM TpPY[a,
OCO3HAIOUIMM  LIEHHOCTh  CcOOCTBeHHOro  Tpyaa. Crpemsmmiics K
(GbOpMHpPOBAHHIO B CETEBOM Cpele JIUYHOCTHO M MPOodheCcCHOHATHLHOTO
KOHCTPYKTHUBHOTO «IT(POBOTO CIeaay

JIP 13: OcyuiecTBiATh MOUCK, aHAIW3 W HWHTEPIPETALNIO HH(YOpPMAIHH,
HEOOXOAMMOM JIJIsl BRITIOJTHEHUS 33/1a4 TPOo(HeCCHOHATBHOU MeATeTbHOCTH

JIP 14: Vcnons3oBaTh MHOOPMAIIMOHHBIC TEXHOJIOTHU B MPO(ECCHOHATBHOM
NEATEIbHOCTU

JIP 15: PaboTtath B KOJIJIEKTUBE M KOMaH i€, 3(P(HEeKTUBHO B3aMMOICHCTBOBATH
C KOJUJIETaMH, PYKOBOJICTBOM, KIIMEHTAMM.



TEMATHUYECKHWH IIVIAH Y COJEP’)KAHUE YYEBHOM
JTUCIHUIIJIMHBI OV /1.11 ®U3UKA

Ne HaumeHnoBaHue pa3zienoB U TeM Makcum. BTu.B KonuuectBo Camoc-Tos-
/o yueOHas ¢dopMe | ayaMTOpPHBIX YacOB | TeJbHAs
Harpy3ka | IpakTude pabora
CKOHU BCEro nmabopar
MIOATOTOB pabot
KU
BBEJEHUE
| Bsenenue 2 2
Pa3zgen 1. MEXAHHUKA 50 38 2 12
1.1 | KunemaTuka 16 14 2
1.2 | Jlunamuka 20 14 2 6
1.3 | 3akoHBI cOXpaHEHUS 14 10 4
Pa3znen 2. OCHOBBI MOJIEKYJISIHOM ®U3UKN 34 24 4 10
U TEPMOJUHAMUKHU
2.1 | OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO- 6 4 2
KMHETUYECKOW Teopuu. VieanbHbli ra3.
2.2 | OCHOBBI TEpPMOANHAMUKHU 12 8 2 4
2.3 | CoiicTBO mapoB 10 6 4
2.4 | CBOHMCTBO JKHUIKOCTEMN 4 4 2
2.5 | CBoifcTBO TBEpPABIX TEN 2 2
Paznen 3. JJIEKTPOJAUHAMUKA 70 56 6 14
3.1 | DuekTpocTaTHYeCcKoe moJie 10 8 2
3.2 | 3aKOHBI NOCTOSIHHOTO TOKa 20 16 4 4
3.3 | DneKTpuYecKHii TOK B ITOJYIPOBOJHUKAX 10 8 2
3.4 | MarautHoe 1ose 16 12 2 4
3.5 | DnekTpoMarHuTHAs UHAYKIUSA 14 12 2
Paznen 4. KOJIEBAHUSA U BOJIHBI 32 26 2 6
4.1 | Mexanunueckue KosieOaHust 12 8 2 4
4.2 | Yopyrue BOJHBI 10 10
4.3 | DnekTpoMarHuTHbIe KoJieOaHus 6 4 2
4.4 | DAEKTPOMAarHUTHBIE BOJTHBI 4 4
Pazgen 5. OIITUKA 20 14 2 6
5.1 | Ilpupona ceta 10 8 2 2
5.2 BosiHOBHBIE CBOMCTBA CBETA 10 6 4
Paznen 6. OCHOBBI CIIELIMAJIBHOM TEOPUM 9 6 3
OTHOCHUTEJBHOCTH
6.1 |OcHOBBI crienMaNBHOl TEOPHH OTHOCHTENEHOCTH 9 6 3
Pasnea 7. JJIEMEHTBI KBATHOBOU ®U3UKH 20 14 6
7.1 | KBaHTOBas onTuka 6 2 4 2
7.2 Duszuka atoma 6 4 2
7.3 | ®u3zuka aTOMHOTO siipa 8 6 2
KoHcynbrammu 21 21
WMHauBHyaJIbHBINA TPOEKT 12 12
Bcero 270 2 180 16 90
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COJIEP)KAHME YUYEBHOW JUCIMIIIAHBI

BBenenue.

®dusuka — ¢yHIaMeHTalIbHasg Hayka O mpupoje. EcrecTBeHHO-
Hay4HbId METOJ IO3HAHMS, €r0 BO3MOXXHOCTH M T'PAHUIBI MPUMEHUMOCTH.
DKCIEpUMEHT U TEOpHs B MpoLEecce NO3HAHUS NPUPOAbl. Memoodvl Hayunozo
nosHanua u Quzuveckaa kKapmuuna mupa. MogenupoBanue (HU3NUESCKUX
ABJICHUM U TpoIeccoB. Posib 3KCIIEpUMEHTa U TEOPUU B IMPOLIECCE MO3HAHUS
npuponbl. dusnueckas BenuuuHa. [lorpemHoOCTH H3MEpeHUd (HU3NUECKUX
BeMYMH. Pu3nyeckne 3aKoHbl. ['paHUIBl TPUMEHUMOCTH (PU3HYECKUX
3akoHOB. [loHsTHE O (u3MuUeckoll KapTuHE Mupa. 3HaueHUe (U3UKU IIpH
ocsoeHnu cnenuaisHocTel CIIO.

Paznena 1: Mexanuka.
1.1. Kunemartuka.

Mexanuueckoe  aBwkenue. Ilepememenue. Ilyte.  CkopocCTb.
PaBHOMEpHOE TPAMOJIMHEWHOE JABWKEHUE. YCKOpeHHe. PaBHOIEpeMeHHOE
npsMoJIMHEeHOe  naBmkeHue. (CBoOoaHoe mnaaenue. J[BukeHwe Tena,
OpOILIIEHHOTO TMOJl YyIJIOM K TOPU30HTY. PaBHOMEpHOE [BH)XEHUE IO
OKPY>KHOCTH.

Lenmpocmpemumenvnoe yckopenue. JIBukeHue Teia, OpOIIEHHOTO MO
YIJIOM K TOPU30HTY. PaBHOMEPHOE IBUKEHUE 110 OKPY>KHOCTH.
Jlemoncmpayuu

3aBUCUMOCTh  TPAaeKTOpPUM OT  BBIOOpa  CHCTEMBI  oOTcueTra. Bujbl
MEXaHUYECKOTO JIBUKEHUS.

Camocmoamenvhaa padoma.

Pemienre KoIM4ueCTBEHHBIX 3a71a4 110 MHIUBUIYaJIbHBIM 33/ IaHUSIM.

1.2. lunamuka.

[TepBeiii 3akoH Hprorona. Cuima. Macca. Umnynsc. Bropoit 3akon
Hprorona. OCHOBHOM 3aKOH KJIACCUYECKOM JMHAMUKHU. TpeTud 3aKOH
Hprorona. 3akon BcemupHOro TtsiaroreHus. ['paBuranmronnoe mnoise. Cuiia
TsxecTu. Bec. BbiOop BecoB aiig pa3HbIX WUpoOT B Toprosie. CrnocoObl u3-
MepeHust Macchl Tesl. CUilbl B MEXaHHKE.

Jlemoncmpayuu

PaBeHCTBO ¥ MNPOTUBOMOJIOKHOCTh  HAMNpaBIIEHUs CUJI  JACHCTBUSA W
MPOTHUBOJACHUCTBU.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

Cuiibl TpeHus.

HesecomocTs.

Jlabopamopnasn paboma. V3menenune kodpUIMEHTA TPEHUS CKOTBKCHHUS.
Camocmoamenvhaa padoma.

Coob6mienue Ha Temy: «.Hptorown, I'. ["anuneii»
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Pemenue oskcnepuMeHTanbHbIX 3a7ad. (CocTaBjieHHE KPOCCBOPJOB IO
MIPOUJIEHHOU TEME.

1.3. 3aKkoHBI cOXpaHeHHUS.

3aKoH coxpaHeHUs uMIyibca. PeakTuBHOe ABMkeHue. Pabora cuibl.
PaboTa moreHuumanpHbeIX cwil. MomHocTe. DHeprus. Kunernueckas 3Heprus.
[ToTeHnmanbHas 3HEprusi. 3aKOH COXPAaHEHMsI MEXaHW4YecKou sHepruu. IIpu-
MEHEHHUE 3aKOHOB COXPAHEHUS.
Jemoncmpayuu
PeaktnBHOE nBMXEHUE.
[Iepexon moTeHIMANbHON YHEPTUH B KUHETUYECKYIO U OOpaTHO.
Camocmoamenvnan padoma.
Pemenne kauecTBeHHBIX 3a1a4 110 TeMe. CocTaBiIeHUE OMIOPHOTO KOHCIIEKTa

Paznes 2: MosekyasipHas pusuka. Tepmoannamuka.

2.1. OcHOBHBIE MOJOKEHHUA MOJIEKYJIAPHO-KMHETHYECKOH TEOpHH.
HNpeanbHbIi ra3

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TeOprr. Pazmepsl
M Macca MOJieKyd M aToMoB. bpoyHoBckoe nswxkenue. uddysus. Cunsl u
SHEPrUs MEKMOJIEKYJIApHOTO B3auMmojaeicTBua. CTpoeHue ra3000pa3HbIX,
KUAKAX U TBEpAbIX Tel. CKOPOCTH NBHXKEHHSI MOJIEKYJ M MX H3MEPEHHE.
Uneanvupiii ra3. [laBnenue raza. OCHOBHOE YpPAaBHEHHE MOJIEKYJIAPHO-
KHMHETHUYECKOU Teopuu ra3oB. Temneparypa u ee usmepenue. ['a30Bbie 3aKOHBI.
AOCOTIOTHBIN HYJIb TEMIEPATypbl. TepMoauHaMUUecKas 1IKaja TEMIIEPaTyphl.
VYpaBHEHUE COCTOSHMS UICATIBHOTO Ta3a. MoJsipHas ra3oBasi IOCTOSIHHASL.
Jemoncmpayuu
JIBukeHre OpOYHOBCKHX yacTHll. V3MeHeHue naBiieHUs rasa ¢ U3MEHEHHEM
TEMIEPATyPbl IPU OCTOSIHHOM O0BEME.
Camocmoamenvhaa padoma.
N3roroBiieHne Moeneld KpUCTaNINYECKON PEIIETKY.

2.2. OCHOBBI TEPMOAUHAMMKH.

OcHOBHBIC TOHATHS U OmpeseieHrs. BHYTpeHHsIT SHEPrusi CUCTEMBI.
BuyTpenusis sHeprus uaeanbHoro rasza. PaGora u Ttemnota kak (opmbl
nepenayn SHEPruM. TemnoeMKOCTh. Y AENbHAs TEMJIOEMKOCTh. Y PaBHEHHUE
TeryioBoro Oananca. [lepBoe Hayano TepMoaMHAMUKHK. AuabaTHBIN MpoliecC.
[Tpunnun nectBus TermioBord mamuHbl. KIIJ[ TerutoBoro asurarens. Bropoe
Hayajo TEepMOJMHAMHUKU. TepmoanHaMuueckass IIKajla  TeMIeparyp.
XonoauiibHble MalIMHbL. TermtoBbie ABUraTenu. OxpaHa mpupoIbl.
Hemoncmpayuu
Huddysus. Uzotepmudeckuit 1 n1300apHbII TPOIECCHI.

Jlabopamopnasa paboma. OnbiTHAS poBepka 3akoHa ['eit — JTroccaka.
Camocmoamenvnasa padoma.
Hoximan va temy: «/. 1. Mennenees, benya I[lons OMuib Knatnepon».
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Pemenue 3aJad C OJICMCHTaMU MOACIIMPOBAHUSA CUTYal[UH.

2.3. CBoiicTBa napoB.

Wcnapenne u KoHaeHcarus. HacblmeHHbIit map U ero cBoictBa. AO-
COJIIOTHAsE M OTHOCHUTEINIbHAA BJIAXHOCTh BO3ayxa. Touka pocel. Kumnenwue.
3aBUCUMOCTh TEMIEpPATyphl KUIEHUS OT AaBiieHus. I[leperpersiii map u ero
HCIOJIb30BaHUE B TEXHUKE.

Jemoncmpayuu

N3meHeHnne BHyTPEHHEH SHEPTUH TEJI TIPU COBEPIICHUH PaOOTHI.
Moenu TEeIIOBBIX JIBUTATEIICH.

Camocmoamenvnan padoma.

CocragieHue pedycoB.

Pedepat o oxpane okpyskaroiien cpebl.

2.4. CBoiicTBa JKUAKOCTEIA.

XapakTepuCcTUKa KUIAKOTO COCTOSIHUSI BemlecTBa. I[IOBEpXHOCTHBIN CiOM
KUJKOCTH. DHEPTUsl NOBEPXHOCTHOTO CJI0sI. SIBJIEHUS HA TPAHULIE JKUIKOCTH C
TBEPJIbIM TeJoM. KanuisipHble sSiBICHHUS.

Jemoncmpayuu

Kunenue Bosibl TPy MOHUKEHHOM JaBJICHUH.

[Icuxpomerp u TUrpomerp.

SIBNeHUsI MOBEPXHOCTHOTO HATSHKEHUS M cMaunBaHus. Kpucramisl, amopdHbie
BEIIECTBA, KUJKOKPUCTALINYECKHUE TENA.

Jlabopamopnasa padoma.

HN3mepenue BIaXHOCTH BO3AyXa.

2.5. CBoiicTBa TBepabIX TeJl.

XapakTepucTUKa TBEPAOTO COCTOSIHUSI BELIECTBA. YIIPYrHE CBOMCTBA
TBepbIX Tel. 3akoH ['yka. MexaHnnueckue cBOMCTBa TBEpAbIX Tel. TernmnoBoe
paclIMpeHre TBEPAbIX TeN U )KUJIKocTel. [naBnenue u kpuctan3anus.

Paznena 3: JiaekrpoguHaMuKa.
3.1. DuekTpocTarnyeckoe moJie.
DIIEKTpUUYECKHE 3apsiibl. 3aKOH coxpaHeHus 3apsiaa. 3akoH Kynona. Pacxon
DJIEKTPOSHEPTUH M Pacuer €€ CTOUMOCTH. DIIEKTPUYECKOE  TIOJIE.
HanpspokeHHOCTh  3ekTpuueckoro mosjs. [lpuHuunm cynepno3uivu  ToJIeH.
Pabora cun anekrpocrarudeckoro noss. [loreniuan. Pa3HoCTh MOTEHITUATIOB.
DKBUMOTEHIMATbHBIE TOBEPXHOCTH. CBSA3b MEXKIY HANPSIKEHHOCThIO U
Pa3HOCTBIO  TMOTEHIMAJIOB  JJIEKTPUYECKOro  moussl.  J(MdJekTpuku B
anekTpuyeckoM mnoiie. llomsgpusaums  nudnexkTpukoB. IIpoBogHuMkH B
anexktpuueckom tnone. Koupencaropel. CoeauHEHHE KOHIEHCATOPOB B
Oatapero. DHeprus 3apspDKEHHOTO KOHJIEHCATOpa. DHEPTUS DJICKTPUUECKOTO
oIS,
Hemoncmpayuu
Bzaumonericteue 3apsoKeHHBIX Tell. [IpOBOAHUMKM B 3IEKTPUYECKOM IIOJIE.
JMAIIeKTpUKH B JIEKTprUUYecKoM moJie. KonaeHncartopsl.
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Jlabopamopnaa padoma. OnpeneneHue 3JIEKTPUUECKOTO0 COMPOTUBIICHUSA
MpoBOJHUKA 110 3akoHYy OMa. Onpenenenne 3/]C nCTOUHMKA TOKA.
Camocmoamenvnan padoma.

Pelienne KOMIETEHTHOCTHO- OPUEHTUPOBAHHBIX 3a/1a4.

3.2. 3aK0oHBI MOCTOSIHHOTO TOKA.

VYcaoBus, HeoOXomWmple  JUII  BO3HMKHOBEHUS W TOJCPKAHHMS
ANEKTpUUYECKOro Toka. Cuia TOKa U IJIOTHOCTh TOKA. 3akoH OMma i ydacTka
nenu 6e3 DJIC. 3aBUCUMOCTD JIEKTPUUYECKOTO COMPOTUBJIEHUS OT MaTepuaa,
JUIMHBI ¥ TUJIOIIAJM TOMEPEYHOr0 CEUYCHUs MPOBOJHUKA. 3aBUCHUMOCTD
AJICKTPUYECKOTO  COMPOTHBIICHUS  MPOBOJHUKOB  OT  TEMIIEPATYPHI.
DJNIeKTPOJIBIKYINAsl CUjla MCTOYHMKA Toka. 3akoH Oma JyIs TOJTHOM IIeINu.
Coenunenne TPOBOJHHMKOB. CoOeIMHEHHWE HWCTOYHUKOB DJICKTPUYECKOMN
sHepruu B Oartapero. 3akoH JDxoyns—IJlenna. PaGota W MOUIHOCTH
AIEKTPUUYECKOTO TOKA. TermoBoe AeHCTBUE TOKA.

Hemoncmpayuu

TennoBoe AEMCTBHUE STEKTPUUECKOTO TOKA.

CoOcTBeHHas U MPUMECHAs! TPOBOAUMOCTD MOJTYTIPOBOJHUKOB.
[TomynpOBOIHUKOBBIN AUOI.

Tpanzucrop.

OneiT Dpcrena.

Jlabopamopnasa paooma.

OnpeneneHue 3IEKTPUUECKOT0 COPOTUBIICHUS MTPOBOAHUKA 10 3aKoHYy OMa.
Onpenenenue IJIC uCTOYHMKA TOKA.

Camocmoamenvhaa padoma.

ITonroroBka npe3eHraiuii mo reme: «M-A. Ammnep, X.O. JIeHI.

[TonroroBka mnpeszeHtaunii no teme: «lIpumMeHeHue NOIYNPOBOIHUKOBBIX
pruOOpPOBY.

3.3 DiIeKTpHYeCKHI TOK B MOJYIIPOBOIHUKAX.

DNEeKTPOHHAs! CTPYKTypa TBEPbIX T€J. JHEPreTUYECKUE YPOBHH U
sHepreTuyeckne 30Hbl. COOCTBEHHAs! TPOBOJIMMOCTD MOJYIPOBOJHUKOB.
[TonynpoBOIHUKOBBIE TPUOOPHI.

Jlemoncmpavyuu

B3anMozpeiicTBrue MpoBOHUKOB ¢ TokaMu. OTKIOHEHHE JICKTPOHHOTO ITydYKa
MAarHUTHBIM MOJIEM. DJICKTPOABUTATEIb. DIICKTPOU3MEPUTEIbHBIC TPHOOPHI.
Camocmoamenvhasa paboma

Pemenre KOTM4YECTBEHHBIX M KAYECTBEHHBIX PA3HOYPOBHEBBIX 3a]1a4.

3.4. MaraurtHoe noJie.

Bextop uMHAyKIMM MarHuTHOTrO IMojiA. JIeHCTBHME MAarHMTHOIO II0JSA Ha
NPSMOJIMHENWHBIA TPOBOJAHUK C TOKOM. 3akoH Awmrmepa. B3ammonerncrBue
TOKOB. MarHuTHbIi NOTOK. PaboTa 1o nepeMeiieHro NpoBOJAHUKA C TOKOM B
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MarHuTHOM moJje. JleicTBe MarHUTHOTO MOJs Ha ABWXKYyIuics 3apsan. Cuia
Jlopenua. OnpeneneHue yIeabHOTO 3apsaaa. Y CKOPUTENHU 3apsSKEHHBIX YaCTHIL
Hemoncmpayuu
OnektpomarauTHas HHAYyKIus. OnbiTel Dapajes.
3aBucumocth IDJIC caMOMHAYKIIMM OT CKOPOCTH HM3MEHEHUS CHJIbI TOKa U
WHIYKTUBHOCTHU MTPOBOJHUKA.
Pa6oTa snexkrporeneparopa. Tpancdopmarop.
Jlabopamopnasa padoma. VI3yuenue siBICHUS 3JIEKTPOMArHUTHON WUHAYKIWH.
Camocmosamenvnasn padoma.
CocraBieHue JIEKTPUUYECKUX IENEe ¢ MOCIeA0BaTEIbHBIM U NapaJuieIbHbIM
COCJIMHEHUEM.
N300peTeHune coaHeuHON OaTapeu U3 MOJPYUYHBIX CPE/ICTB.

3.5 DyIeKTPOMATHUTHASI MHAYKIMS.
DNeKTpoOMarHuTHass WHAYKUOus. BuxpeBoe »snekrpuueckoe mone. Illkama
ANEKTPOMArHUTHBIX BOJIH. CaMOMHAYKUMS. OHEPrusi MarHUTHOTO TIOJIS.
[TpuHumn panuocsizu. Buael pagunocssu. Pagnonokanus.
Camocmoamenvhaa padoma.
[ToaroToBka coobuenuii o teme: «IIpumeHeHne koyedaTeNbHbIX KOHTYPOB B
PaTUOTEXHUKE.

Pa3nen 4: KoJsieOanusi M BOJIHBI
4.1. Mexanuueckue KoJeOaHUA.
Konebarenbnoe nBmwxeHue. [apmonudeckue kosnedanus. CBoOOAHBIC
MexaHudeckue Kojebanus. JIMHeilHble MeXaHW4YecKHe KoyieOaTeIbHbIe CH-
crembl. [IpeBparieHue 3Heprum mpH KosieOaTeIbHOM JBIKEHUH. Pe3oHaHc.
CBoOomHBIE  3aTyxarolue MeXaHudeckue KojeOanus. BbIHYXIeHHbIC
MEXaHUYECKHEe KOJIeOaHmsl.
Hemoncmpayuu
CBoOoIHBIC U BBIHYKJIEHHBIE MEXaHUUECKHe Kosiebanus. Pe3oHaHc.
OO6pazoBaHue W pacnpocTpaHEHHE YNPyrux BoJH. YacTtoTa KojieOaHUM U
BBICOTA TOHA 3BYKA.
Jlabopamopnaa paboma. VIyyeHue 3aBUCHUMOCTH TIepHOaa KOJeOaHUs
MasiTHUKA OT JIJIMHBI HUTH.
Camocmoamenvhaa padoma.
Pemienue meranpeaMeTHbBIX 3a/1a4.
ITonroroBka mpeseHramui 1o teMme: «lIpuMenenue ynpTpasByka H
nH(ppazByKay.

4.2. Yupyrue BOJHBI.

[Tonepeunsie W MPOAOIBHBIE BOJHBI. XapaKTEPUCTUKWA BOJIHBIL. YPaBHEHHUE
miockoit Oerymiei BosHbl. MHTepdepenius BonH. [lonstne o mudpakmmu
BOJIH. 3ByKOBBIE BOJIHBI. YJIbTPa3BYK U €ro IPUMEHEHHE.

4.3. DyieKTpOMArHuTHbIE KoJie0anusa. CBOOOIHBIE 3JIEKTPOMArHUTHbIE
kosnebOanus. [IpeBpalenue s3Heprun B KojaedaTeIbHOM KOHTYpe. 3aTyXarolue
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AJIEKTPOMAarHuTHbIE KosieOaHus. I'eHepaTop He3aTyXarmux
AJIEKTPOMAarHUTHBIX KoJieOaHUN. BbIHYKIEHHbIE 3JIEKTpUUECKHUEe KoeOaHusl.
IlepemenHslIil TOK. ['eHepaTop nepeMeHHOro Toka. EMKOCTHOE M MHTyKTUBHOE
COTIPOTHUBJICHUS IEPEMEHHOr0 TOKa. 3akoH OMa /1J1s1 3JIEKTPUUECKOH 1IeNH
MEPEMEHHOr0 ToKa. PaboTa u MOIIHOCTh IEPEMEHHOTO TOKA. [ eHepaTopsl
toka. Tpancpopmatopsl. Toku Bbicokoii yacToThl. [lomyuenue, nepenaya u
pacnpenesneHue EKTPOIHEPTUN.
Jemoncmpayuu

CBOOOHBIE AIEKTPOMArHuTHBIE KojeOanus. OcuuuiorpaMMa NEpeMEHHOTO
Toka. KoHaeHcaTop B 1enu nepeMeHHoro toka. Karyiika MHAYKTUBHOCTH B
LIENH EPEMEHHOr0 ToKa. Pe30HaHC B mocien0BaTeNbHON LENU MEPEMEHHOTO
Toka. M311y4ueHre u npuem 3J1eKTPOMAarHUTHBIX BOJIH. PagnocBsi3s.
Camocmoamenvnan paboma:

Pemenue 3a1a4 co crienuaabHbIM YKIOHOM.

4.4. JIeKTPOMATHUTHBIE BOJHBI.

OJeKTpOMarHuTHOE  MoJIe  KaKk  ocoOblii ~ BHJI  MAaTEpUH.
DOnexTpoMarHuTHele BosIHBI. BuOparop I'epma. OTKpbITBIM KOJI€OATENbHBIM
KoHTyp. M300perenue pamuo A. C. IlonoBemm. IloHsITHE O paguOCBs3H.
[IpuMeHeHne AMeKTPOMarHUTHBIX BOJIH.

Jemoncmpayuu Hznyuenue u npuem  J1eKMPOMACHUMHbBIX  B0JIH.
Paouocease.

Pasznen S: Onruka.
5.1. Ilpupoaa cBera.
CKOpOCTh pAacHpOCTpAaHEHMsSI CBETA. 3aKOHBI OTPAKEHUS W IPEIOMIICHHMS
ceera. IlomHoe orpaxenue. JIuH3bl. [71a3 Kak onTuUYeckas CHUCTEMA.
OnTtuyeckue mpudOphL
Camocmoamenvhasa paboma:
Coob6mienue o teme: «IIpupona ceeray.
5.2BoaHoBbie cBolicTBa cBera. MHrepdepenuus cera. KorepeHTHOCTH
CBETOBbIX Jyueld. MHTepdepeHiuss B TOHKUX TIuIeHKaxX. [lojockl paBHOU
tonmuHbl. Konbia Herotona. Mcnons3oBanue uHTEpPEpEeHLMH B HAayKe H
texHuke. Judpakuus csera. Judpakuus Ha menn B NapaliedbHBIX JTydax.
Hudpakuvonnas pemerka. llonstue o ronorpadguu. Ilomspuzanms
norepeuHsIxX BOdH. [lomspusanus csera. JIBoriHOe nydenpenomieHue. Iloms-
pounbl. lucnepcust cera. Buabl criektpoB. Cnektpbl ucnyckanusa. CnekTpsl

MOTJIOLIEHUS. YnprpaduoneToBoe - u uH(ppakpacHOE  HM3JTyYCHUS.
Pentrenosckue nyun. X nmpuposa u CBOKWCTBA.
Hemoncmpauuu

3aKOHbI OTpaXEHUs U MpejoMieHHs cBeTa. [lomHOe BHyTpeHHEe OTpa)Ke€HHeE.
OnTtuyeckue mpubopsl. Untepdepenius ceera. Judpaxius ceera
[Tonmsapuszanus csera.

[TosrydeHune ciekTpa ¢ TOMOMIBIO TPU3MBI.
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[TonyyeHue cexTpa ¢ mOMONIbI0 AUGPAKIMOHHON PELIETKH.
CnekTpockKor.

Camocmoamenvnan padoma.

Cooo6menue no teme: «IIpupona cBeray

ITocTpoenue n3o0paxeHus, 1aBaeMoe JTMH30M.

[ToaroToBka qoKiana ¢ MPE3EHTAUUEN 110 OJHON BRIOPAHHOU TeMe:
WudpakpacHoe u yabTpadhuoieToBOE N3ITyUEHUS.

PenTrenoBckoe nzmydeHue.

Pa3nen 6. OCHOBBI CIeHIHAJIBHON TEOPUHM OTHOCUTEILHOCTH.
6.1 OcHOBBI CICEIUAJIBHOM TEOPHH OTHOCUTEIBLHOCTH.
NHBapuaHTHOCT, MOJYJIS CKOPOCTH CBE€Ta B BaKyyMe. [TocTynatel
OiinmreriHa. [IpocTpaHCcTBO U BpeMsi CIIEIMAIBHON TE€OPUH OTHOCUTEIBLHOCTH.
CBsi3b MacChl U DHEPTUU CBOOOTHOM YaCTHUIIBI. DHEPTHSI MOKOS.
Camocmoamenvhasa paboma
[ToaroToBka coobmienue no teme: «lIpakTuueckoe mpUMEHEHUE MOJIOKEHUN
CHEIUAIbHOM  TEOPUU  OTHOCHUTENBHOCTH  (IIUKJIOTPOHBI-  YCKOPHUTEIH
3apsHKEHHBIX YaCTHIL)»

Pa3znes 7. JjieMeHTbI KBAHTOBOM (PM3HKHU.
7.1. KBanTOBasi ONITHKA.
KBanToBass rumnoreza Ilnanka. ®otonbl. BHemHuii (poTO37ME€KTpUUECKUIA
s dext. Buyrpennuit pororddext. Tumbl HoTO3I€MEHTOB.
Hemoncmpayuu
doTo3dheKT.
Camocmoamenvhnasn paboma (6 hopme npakmuueckoil n0020moeKu)
[ToarotoBka scce mo teme: «lIpumenenue saBnenust dotodddexra B Moei
CIEHHATBHOCTHI

7.2. ®u3uka aroma.

Pa3BuTre B3rJISA0B Ha CTPOEHUE BEIIECTBA. 3aKOHOMEPHOCTH B ATOMHBIX
cneKTpax Bojaopoja. SAnepnas monens atroma. OnbiTel . Pezepdopaa. Moaenb
aroma Bogopoja o H. bopy. KBaHToBbie reHEpaTOpHI.
Jemoncmpayuu

JIuneituatble CIEKTPbl pa3IMYHBIX BeulecTB. M3mydyeHue nazepa (KBaHTOBOTO
reHepaTopa).

Camocmoamenvhaa paooma.

[Toaroroska npesenramnui no teme: «H. bop».

7.3. ®u3uKa aTOMHOIO siApa.

EcTtecTBeHHast pajuoaKTUBHOCTh. 3aKOH paJHMOaKTUBHOIO pacnaga. CrnocoObl
HaOMIOACHUST W PETUCTpAIuU 3apsDKeHHBIX vacTull. Jddext BaBmioBa —
UepenkoBa. CtpoeHue atoMHoro sapa. JedexT macchl, dHEprus CBSI3U U
YCTOMYMBOCTh  aTOMHBIX  suep. SnepHesle peakumu. VckyccTBeHHas
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panuoakTUBHOCTh. Jlenenue Tsbkenbix spaep. Llemnas snepHas peakuus.
YopaBnsiemas  nenHas — peakuumsa.  Apepueiii peaktop.  [lomyuenme
PaaMOAKTUBHBIX HM30TONOB W HUX IPUMEHEHHE. bHOJIOornueckoe AeiCTBHE
PaaMOAKTUBHBIX U3TyYCHUN. DIIEMEHTapPHbBIE YaCTUIIBI.

Jlemoncmpayuu

CueTurK MOHU3HUPYIOIINX U3ITYUYEHUM.

Camocmosamenvnasn padoma.

OG630p nureparypsl mo TeMe: «BiusHUE SIEpHBIX pEakuid Ha KUBbBIC
OpraHU3MbI»

TemaTnka HHAMBHAYAJIbHBIX IPOECKTOB:

» Anekcanap CrenanoBuu IlonmoB — pycckuil ydeHbll, U300perarenb
paauo.

* ANIbTepHAaTUBHAs SHEPTE€THKA.

* AKyCTUYECKHE CBOMCTBA MOJYyIIPOBOJHUKOB.

* ATomHast OaTapelika U paliOaKTUBHBIE [TO/ICBETKH

e @uznyeckre NPUHIUINBI (YHKIUOHUPOBAHUS UH(OPMAIIMOHHBIX U
TEJIEKOMMYHUKAILIMOHHBIX CHCTEM

* ACTpOHOMMS HAIMX JTHEU. ACTEPOUIBI.

» AtomHas pusuka. M3otonel. [IpuMeHeHre paguoakTUBHBIX H30TOIOB.

* beCKOHTaKTHBIE METOIBI KOHTPOJI TEMIIEPATYPHI.

* bumnonspHeie TPaH3UCTOPHI.

* Benuuaiimue oTKpbITHS (PU3UKH.

* DJIeKTpUUECKHE pa3psabl Ha cIy>K0e ueroBeka.

* Biusinue nedextoB Ha (pU3HMUECKUE CBOMCTBA KPUCTAIIOB.

 BeceneHHas U TeMHas MaTepus.

* ['onorpadust u ee nmpuMeHeHue.

* becripoBoHas nepenaya IEKTpUYECTBA

* Iudpakuus B HaIIEH KUZHH.

* JKuakne kpucTaibl.

 3HaueHHE OTKPBITHM [ anmumes.

* AnbOepT DUHIITENH 1 LUpoBas TexHUKa (hoToanmaparsl U T.1.).

* lcnonb30BaHME SIIEKTPOIHEPTUN B TPAHCIIOPTE.

» Knaccudukanus 1 xapakTepuCTUKU 3JIE€MEHTAPHBIX YaCTHULI.

* Kprosnekrponuka (MUKPOIJIEKTPOHUKA U XOJIO).

* BO3MOXHOCTH COBPEMEHHBIX JIA3€POB.

» Jleonapnio na Bunun — y4eHsblif 1 n300peTarens.

* MukpoBonHoBoOe usnydenue. Ilonb3a u Bpen.

* MeTo1 MEYEeHBIX aTOMOB.

* MeToabl HAOMIOACHUS UM PETUCTPALUU PATUOAKTUBHBIX U3TYYEHUH U
YaCTHLI.

. Hanorexnonorus — MEKIUCLUIUIMHAPHAS 00J1acTh
dyHIaMEHTAIbHON U MPUKJIAJHON HAYKU U TEXHUKHU.
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* Huxona Tecna: »ku3Hb U HEOObIYAHBIE OTKPBITHS.

* Huxonain KomepHuk — co3parenb TeIHMOLEHTPUYECKOH CUCTEMBI
MUpa.

* Hunse bop — oaun u3 co3mareneit coBpeMeHHON (DU3UKH.

* Hykneocunres Bo BeeneHHON.

» OnTUYECKUE SIBJICHUS B TIPUPO/IE.

. OTkpbITHE u MIPUMEHCHUE BBICOKOTEMIIEPATYPHOMN
CBEPXMPOBOJAUMOCTH.

* [IepeMeHHBIN YNEKTPUYECKUI TOK U €r0 IPUMEHEHNE.

e [IlmazmMa — 4eTBEepTOE COCTOSTHUE BEIIECTBA.

* [Inanetet CONMHEYHOUN CUCTEMBI.

* [ToyrynTipOBOAHMKOBBIE JATYUKHU TEMIIEPATYPBL.

* [IpumMeHeHNe )KUIKUX KPUCTAIIJIOB B IPOMBIIILIEHHOCTH.

* [IpuMeneHne SaepHBIX PEAKTOPOB.

* [Ipupona hbeppomarnerusma.

* [IpoGaembl 3KOJOTHM, CBA3aHHBIE C WCIOJIb30BAHUEM TETUIOBBIX
MaIlHH.

* [Iponcxoxnenne COJTHEUHON CHCTEMBI.

* [Ibe30351ekTpUUECcKHil 3PPEKT ero npuMeHeHue.

* PenmMKTOBOE M3ITy4YEHHE.

» CeHCOpHBIE IKpaHbl U (PU3NYECKHUE TTPOLIECCHI

* Poxxnenue 1 3BOJIIONMS 3BE3]I.

* CoBpeMEHHas1 CIIyTHUKOBAs CBA3b.

» CoBpemeHHas ¢pu3nyueckasi KapTuHa MUpa.

* COBpEMEHHBIE CPEACTBA CBA3H.

* CoJHIIE — MCTOYHUK XKU3HU Ha 3emJie.

* YrpaBiisieMblid TEPMOSIACPHBIA CUHTES.

* YCKOpUTENM 3apsIKEHHBIX YACTHLI.

* Ou3nKa B COBPEMEHHBIX TEXHOJIOTHUAX

» duznueckue cBoMCTBA aTMOC(hEpPHI.

* DOTOPNEMEHTHI.

* UepHbi€ OBIPHI.

e [IIkana 3JI€KTPOMArHUTHBIX BOJIH.

* DKOJIOru4YecKre mpoOIeMbl U BO3MOKHBIE MYTH UX PELIEHUS.
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XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUEBHOM
AEATEJBHOCTU CTYJAEHTOB

Copnepxanue 00ydeHUs

XapakTeprucTUKa OCHOBHBIX BHJIOB JICATCIILHOCTH CTYICHTOB (Ha
YPOBHE YUCOHBIX JICHCTBUI)

BBenenue

YMeHUsI TOCTAaHOBKH IEJIeH JNeATeIIbHOCTH, IIAHUPOBAHUS COO-
CTBEHHOM JEATEIBHOCTH Ul JOCTHKEHUS TIOCTAaBICHHBIX LIETICH,
NpPEABUICHUS BO3MOXHBIX  PE3YJIBTATOB JTUX  JCHCTBUH,
OpraHM3allMM  CaMOKOHTPOJII W OLIEHKM  IIOJIy4EeHHBIX
pe3ynbTatoB. PazButue cnocoOHOCTH SICHO M TOYHO H3Jararhb
CBOU MBICIIH, JIOTUYECKH OOOCHOBBIBaTh CBOIO TOYKY 3pEHMS,
BOCIIPUHMMATh W AHAIM3UPOBATH MHEHHUS COOECETHHKOB,
IIPU3HABas IPABO APYTOro Y€JI0BEKa HA NHOE MHEHHE.
[IpousBeneHue u3MepeHUs (QHU3MUECKUX BEIMYMH M OLIEHKA
IPaHULbI IOIPEIIHOCTEN U3MEPEHUN.

[IpencraBnenue TpaHULBl IMOIPEIIHOCTEM M3MEPEHUH IIpU
MOCTPOEHUH I'paUKOB.

YMeHue BBICKA3bIBaTh TUIIOTE3BI JUIS OOBSICHEHUS
HaOJII0AaEMBIX SIBICHUH.

YMenue npeaiaratb MOJEIH SBIICHUM.

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

MHpa.

[IpuBeneHre nNpPUMEPOB BIUSHUS OTKPHITUH B (QHU3UKE Ha
IIporpecc B TEXHUKE M  TEXHOJOTMU  IPOU3BOJCTBA.
Hcnonb3oBanue MHTEpHeTa Ui NOUCKA HHPOPMALIUU

1. MEXAHUKA

Kunemamuxa

[IpencraBnenue MEXaHUYECKOTO JBHKEHUS TEJIa YPAaBHEHUSMH
3aBUCUMOCTH KOOPJIMHAT M MPOEKIMEN CKOPOCTH OT BPEMEHH.
[IpencraBieHre MEXaHUUYECKOTO [BWIKEHHUS Tela Tpadukamu
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
YPaBHEHUSM 3aBUCUMOCTH KOOPAUHAT U MPOEKLUUNA CKOPOCTH OT
BPEMEHU.

[IpoBenenne CpaBHUTEIBHOIO aHaIM3a PABHOMEPHOIO U
PaBHONIEPEMEHHOTO IBUKECHHIA.

VYka3zaHue HCHOJIb30BAaHMS IMOCTYNATEIBbHOIO M BPaLaTEIbHOIO
NIIBMKEHHUH B TEXHUKE.

[IpnoGperenue ombiTa paboOTBl B TPYMIE C BBHIMOTHEHHEM
Pa3IMYHBIX COLMAIBHBIX POJICH.

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

3axonwi MEXAHUKU
Hviomona

OObscHEHNE JIEMOHCTPALIMOHHBIX JKCIIEPUMEHTOB,
MOJITBEPKIAFOIINX 3aKOH UHEPLIUH
W3MepeHne macchl Tena.
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N3Mmepenne cuiibl B3aMMOICHCTBHS TEN.

Brlunciaenue 3Haue€HUS CHUJ MO H3BECTHHIM 3HAYCHUSIM Macc
B3aUMOJICCTBYIOIINX TEJI U UX YCKOPEHUH.

Beluucnenue 3HaueHUs YCKOPEHUM Tel 10 M3BECTHBIM
3HAYEHUSIM JEHCTBYIOIIUX CUJI M Mace Tell.

CpaBHeHUE CHIIBI ACHCTBUS U IPOTUBOICUCTBUS

[IpumeHeHne 3aKk0Ha BCEMUPHOTO TATOTEHHS MIPU pacyeTax Cujl
U YCKOPEHUM B3aMMOICHCTBYIOIINX TE.

CpaBHEeHHE YCKOpPEHHUsI CBOOOJHOTO IIaJICHWs Ha IUTaHEeTax
CoJIHEYHOM CHUCTEMBI

Brinenenue B TekcTe yueOHMKA OCHOBHBIX KaT€rOpUA HAyYHOU
uHpOpMaLnu.

3axonul COXpAHEeHUsl 8
MexXaruke

[IpuMeHeHne 3aKOHAa COXPAHEHUS MMIIYJIbCA JISI BBIYMCIICHUS
W3MEHEHU! CKOpOCTEM Tel IIpU MUX B3aUMOJECHCTBHUSX.
N3mepenue paboThl cuil U U3MEHEHUE KUHETHYECKON >HEpruu
Tena. Berunciienne pabOThl CHJI M M3MEHEHUST KUHETUYECKOU
SHEPTHUH Tena.

Bolunicnenue noTeHIUaNbHOM SHEPruu Tel B IPAaBUTALMOHHOM
none. OmpexneneHue  NOTEHIUAIbHOW  HJHEPrUUd  YNPYyro
ne(OpMUPOBAHHOTO Tejla [0 U3BECTHOM aedpopmauuu u
xKecTkoctu  Tena.  [IpuMeHeHwe — 3akOHa ~ COXpaHEHUs
MEXaHMYECKOM  SHEepruM  IOpU  pacueTax  pe3yJIbTaToB
B3aUMOJCICTBUI Te€J1 TIPaBUTALMOHHBIMU CHJIAMH WM CHJIAMU
YIOPYTOCTH.

Vka3aHue TIpaHUl INPUMEHMMOCTH  3aKOHOB  MEXaHUKH.
Vka3aHue y4eOHbIX JAMCLUMIUIMH, IPH M3YyYEHUH KOTOPBIX
WCIIOJIb3YIOTCSI 3aKOHBI COXPAHEHMSI

2. OCHOBBI MOJIeKy.]IﬂpHOﬁ (1)1/13HKI/I U TEPMOAUMHAMHUKHU

OcHoBbl  MONEKYAAPHOU
KUHEeMU4ecKol meopuu.
Hoeanvuviu 2a3

BolnonHeHue 53KCHEpUMEHTOB, CIYyXKalUX A 0OOCHOBAaHHUS
MoJieKysipHo-kuHeTndeckoil Teopun (MKT). Pemenue 3anau c
MIPUMEHEHHEM OCHOBHOTO ypaBHEHUS MOJIEKYJISIPHO-
KMHETUYECKON TEOPUU T'a30B.

OmpeneneHne  mapamMeTpoB  BelIeCTBA B Ta3000pa3HOM
COCTOSIHUM Ha OCHOBAHUHM YpPaBHEHUS COCTOSIHUS HICATbHOTO
raza. OrmpezerneHne MapaMeTpoOB BEIIECTBA B Ta3000pa3HOM
COCTOSSHUM M IPOUCXOMALIMX TPOLECCOB MO Trpadukam
3asucumoctu p (T), V (T), p (V).

DkcnepuMeHTaNbHOE HccneaoBanue 3apucumoctu p (T), V (T),
p (V). IlpencraBnenue B Bujue TrpaduKoOB H30XOPHOTO,
1300apHOT0 U U30TEPMHUYECKOTO IIPOIIECCOB.

Brluucnenune cpenHed KUHETUYECKOM HHEPIHHM  TEIUIOBOTO
JIBUKEHMSI MOJIEKYJ IO M3BECTHOM TEMIEpaType BeLIeCTBa.
BrickaspiBanue THIOTE3 i1 OODBSICHEHHS HAOJIOZaeMbIX
SBICHUN.  YKa3aHuW€  TpaHUI] OPUMEHHUMOCTH  MOJENH
«UIeANLHBIN ra3» u 3akonoB MKT

Ochogul
MepMOOUHAMUKU

N3mepeHne komuuyecTBa TEIUIOTHI B MpoOLieccax TEIIONEpPENAUH.
Pacuer KOJIMYECTBAa TEIIOTHI, HEOO0XO0IUMOr0 IS
OCYILECTBJIEHHUS 3aJaHHOI0 IIPoLIECCa ¢ Teronepenayeit. Pacuer
W3MEHEHUs BHYTPEHHEW SHEPTUU Tej, pabOThl U TEPEIaHHOTO
KOJINYECTBA TEIUIOTBI C MCIIOJIB30BAaHUEM IIEPBOIO 3aKOHA
TepMOoIMHAMHUKHA. Pacder pabOoThl, COBEpIIEHHOW Tra3oM, IO
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rpaduky 3aBucumMoctH p (V).

Boruncnenue pa®oThl ra3a, COBEpUICHHOW MpU HW3MEHEHHHU
COCTOSIHUSI MO 3aMKHyTOMy ULMKIy. Beramcnenue KIII npu
COBEPILIECHUH Ta30M PadOThI B MPOLIECCAX U3MEHEHHS COCTOSHUS
Mo 3aMKHyTOMYy IMKIy. OObSCHEHHWE NPHUHLHUIIOB ACHCTBUS
TETUIOBBIX MamMH. JleMoHCTpanust posiu (U3MKUA B CO3JAHUU U
COBEpIICHCTBOBAHUHU TEIUIOBBIX ABUTATEICH.

W3noxeHne CyTH 3KOJOTMYECKHX MpoOsieM, 00yCIOBICHHBIX
paboToi TEIUIOBBIX JBUTATElIe M MPEJIoKEHHE IyTH HX
peumieHusa.  YKazaHue TpaHMl] [PUMEHUMOCTH  3aKOHOB
TEPMOAMHAMHUKHU. Y MEHHUE BECTU JTUAJIOT, BBICIYIINBATh MHEHHE
OIIOHEHTa, y4yacTBOBAaTb B JUCKYCCHH, OTKPBITO BBIPAXKaTb U
OTCTauBaTh CBOIO TOUKY 3PEHUS.

Vkazanue y4eOHBIX IUCHUUIUIMH, IPH HU3YYEHHUH KOTOPBIX
WCIOJIb3YIOT yueOHbIN MaTepuan «OCHOBBI TEPMOAMHAMKIY

Ceoticmea napos,
JcuoKocmeti,  mMeepovlx
mejn

H3mepenue BIaKHOCTH BO3yXa.

Pacuer KOJIMYECTBA TEIUIOTHI, HE00X0IMMOT0 JUIs
OCYIIECTBICHUS IIpoLecca IepexoJa BEMECTBA U3  OJHOIO
arperaTHoOro COCTOSIHUS B

JIpyroe.

OKCIIEpUMEHTAJIBHOE ~ UCCIIEJOBAaHME  TEIUIOBBIX  CBOMWCTB
Bemectsa. [IpuBeneHne npUMEpOB KanWUIAPHBIX SIBICHUM B
OBITY, IPUPOJIE, TEXHUKE.

HccnenoBanne  MEXaHMYECKHX  CBOMCTB  TBEPIABIX  TelL
[IpumeHeHue (uU3NYECKUX MOHATUH U 3aKOHOB B Yy4eOHOM
Martepuae npoheCCHOHAIBHOTO XapaKTepa.

Hcnonb3oBanue WHTepHeTa A mnoucka uHGoOpMaLUUd O
pa3paboTKax © TNPUMEHEHHSIX COBPEMEHHBIX TBEPABIX H
aMOp(HBIX MaTepHaIOB

3. 2JIeKTPOIMHAMHKA

dnexmpocmamuka

Bprunciienue cui B3aMMOJIECUCTBUS TOYEUHBIX JJIEKTPUUECKUX
3apsa0B.

BrrunciieHne HanpspKEHHOCTH 3JIEKTPUYECKOrO MOJISE OJTHOTO U
HECKOJIBKMX TOYEYHBIX JJIEKTPUYECKUX 3aPsI0B.

BrprunciieHue mnoOTEHIMaNa SJIEKTPUYECKOrO TMOJIsl OJHOTO U
HECKOJIBKMX TOYEUHBIX JJIEKTPUUYECKUX 3apAnoB. M3mepenue
Pa3HOCTH MOTEHIINAJIOB.

HN3mepeHne DSHEPrUM  DIIEKTPUYECKOTO TOJSL  3aAPSIKEHHOTO
KOHJEHcaTopa.

Brrunciienue 2HEprum AJIEKTPUYECKOrO TOJISL  3apSyKEHHOTO
KOHJEHcaTopa.

Pa3paboTka miaHa 1 BO3MOKHOUM CXEMBI JEHCTBHI IKCIIEPUMEH-
TQIbHOTO  ONpPEAEJIEHUsS DJJIEKTPOEMKOCTH KOHJEHcaTopa |
JIUBJIEKTPUYECKOM MPOHULIAEMOCTH BEILIECTBA.

IIpoBenenne CpaBHUTEIBHOTO aHAJIM3a TPABUTAMOHHOIO |
3JIEKTPOCTATUYECKOTO MOJIEH

Tocmosinnvii mox

OObscHeHHE TPUPOABI JIEKTPUUYECKOTO TOKa B MeTaJUlax,
JJIEKTPOJIUTAX,  raszax, BakyymMeé M  IOJYIPOBOJHHUKAX
[Ipumenenne  snexktposm3a B TexHuke  lIpoBeneHwme
CPaBHUTEIBHOTO aHayM3a HECaMOCTOSATEIIBHOTO 51
CaMOCTOSITEIILHOTO Ta30BbIX PA3pPs10B
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N3Mepenne MOITHOCTH 3aeKkTprudeckoro Toka. M3mepenne IJ1C
Y BHYTPEHHETO COINPOTHUBJICHUS UCTOYHUKA TOKA. BhInosiHeHue
pacyeToB  CWJIBI TOKa MW  HalNpsDKEHUHM HA  ydacTKax
AIEKTPUUYECKUX LeTIeH. OObsicHeHHE Ha npumMepe
JJIEKTpUYECKON memu ¢ aBymsi ucrounukamu Toka (DJ1C), B
KaKOM CJIy4ae UCTOYHHK DJIEKTPUYECKONW JSHEepruu padoTaer B
peXHUMe reHepaTopa, a B KAKOM — B PEKHUME OTpeOUTes.
OrmpenenieHue TeMmriepaTypbl HUTH HakaiuBaHusi. M3Mmepenue
JJEKTPUYECKOTO 3apsifa 3JeKTpoHa. CHATHE BOJIbTAMIIEPHOU
xapakTepucTuku auoja. [IpoBeneHne CpaBHUTEIBHOIO aHaIU3a
MOJIYIIPOBOJHUKOBBIX JUO/I0B U TPUOJIOB.

Wcnons3oBanue MWHTepHera mns momcka wHQOpMAIMK O
MEPCIEKTUBAX  PA3BUTHA  MOJYNPOBOJHUKOBOM  TEXHUKH.
YcTaHoBKa NPUYMHHO-CIIEACTBEHHBIX CBS3EM

Macnummnovie senenus

W3MepeHne HMHIYKIMM MarHuTHOro nojis. Berumcnenue cui,
JCUCTBYIOIIMX HAa TPOBOJHMK C TOKOM B MAarHHUTHOM IIOJIE.
Bbruucnenue cuil, JIEHCTBYIOIIMX Ha 3JEKTPUYECKUN 3apsi,
JBYDKYIIUICS B MArHUTHOM TIOJIE.

HccnenoBanue sBICHUN 3JIEKTPOMarHUTHON MHIYKLIUU, CAMOUH-
TYKIIHU.

Bbuncnenne  sHeprum  mMarHuTHoro mnois.  OObsicHeHue
NpUHIUNA IeHCTBHA deKTpoaBurarens. OObsICHEHHE TPUHLIUTIA
necTBus reseparopa 3JIEKTPUUECKOTO TOKa u
AIEKTPOU3MEPUTENBHBIX MPUOOPOB. OOBSICHEHHWE TPUHIIUIIA
JelcTBUs  Macc-crekTporpada, yCKOpPUTENeH — 3apspKEHHBIX
gactull. OObSICHEHHE POJM MAarHUTHOTO TOJII 3€MJIM B JKU3HU
pacTeHuil, KUBOTHBIX, YEJIOBEKA.

[IpuBenenue IPUMEPOB PaKTUYECKOTO PUMEHEHUS
W3YyYEHHBIX SBJICHUH, 3aKOHOB, IPUOOPOB, YCTPOMCTB.
[TpoBenenune CPaBHUTEILHOTO aHaIn3a CBOWCTB
JIEKTPOCTATUYECKOT0, MATHUTHOTO U BUXPEBOT'O JIEKTPUUECKUX
nosieil. OObsICHEHNE Ha IPUMEpPE MarHWTHBIX SBJICHUH, MoYeMy
(U3UKY MOXKHO paccMaTpUBaTh KaK METAAUCLUILIUHY

4. KoJ1e0aHUA U BOJIHBI

Mexanuueckue xonebanus

Uccnenosanue 3aBHUCHUMOCTHU nepuoja Kosie0aHuit
MaTEMaTUYECKOr0 MasTHUKAa OT €ro [UIMHBI, MacChl H
aMIUIMTYAbl Koslebanuil. McecnenoBanue 3aBUCHMOCTH IIepHoa
KoJIeOaHUH Tpy3a Ha MpY>KUHE OT €ro Macchl U KECTKOCTU
MPYKUHBI. Brruncienne nepuojaa KoJIeOaHmit
MaTEMaTHUYECKOTO MAasTHHKA II0 H3BECTHOMY 3HAYEHHUIO €O
JUIMHBL. Beruncnenue nepuoga kosneOaHUM rpy3a Ha IpyXKHUHE
10 U3BECTHBIM 3HAYEHMSIM €0 MAcChl U )KECTKOCTU IPYKHUHBI.
BrbipaboTka  HaBBIKOB  BOCIpPUHUMATh,  aHAJIW3UPOBATh,
nepepadaTbIBaTh U NPEAbABIATH HHYOPMAIMIO B COOTBETCTBUU
C ITIOCTaBJICHHBIMU 3a/Ja4aMU.

[TpuBeneHne npUMEpPOB aBTOKOJIEOATEIBHBIX MEXaHHMUECKUX
cucreM. [IpoBenenne kinaccubukamm KoiaeOaHuii

Ynpyeue onnv

W3mepenue JUIMHBI 3BYKOBOW BOJIHBI MO  pe3yjbTaTaM
HaOro1eHnit HHTEp(EepPEeHIINT 3BYKOBBIX BOJIH.

HaGnronenue u oObsCHeHHME SBJICHUH MHTEpPEpeHIUH U
JMPPaKIIU MEXaHUYECKUX BOJIH.
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[IpencraBnenne o0macTel MNpPUMEHEHHS YJIbTpPa3ByKa W
NEPCHCKTUBBI €TO HCIHOJbB30BAHUA B PaA3JIAYHBIX O6HaCT}IX
HAyKH, TEXHUKH, B MEJIUILIUHE.

H3noxenne CYTU DOKOJOIMYCCKHX HpO6JIeM, CBA3AaHHBIX C
BO3/ICHICTBHEM 3BYKOBBIX BOJIH HA OPraHU3M YeJIOBEKa

DnekmpomacHummuole
KonebaHus

HaGnronenune ocumiuiorpaMM —TapMOHUYECKHX — KOJeOaHUM
CHJIBI TOKA B LIEIIH.

W3mepeHne 3IEKTPOEMKOCTH  KOHJAEHcaTopa. I3mepeHue
UHIYKTUBHOCTb KaTYyILKH.

HccnenoBanue  SBIEHUS  JJIEKTPUYECKOTO pPE3OHAHCA B
II0CJIEI0BATENIbHOM LieH.

[TpoBenenue aHaAMOTUM MEXIY (GU3NYECKUMHU BEIHMUYMHAMH,
XapaKTepU3YIOIIUMU MEXaHUYECKYI0 M 3JIEKTPOMAarHUTHYIO
KoJIeOaTeIbHbIC CUCTEMBI.

Pacuer 3HaueHMil cuibl TOKa U HANpsDKEHUS HA JIEMEHTax
L[ENU [IEPEMEHHOT0 TOKa.

HccnenoBanue  mpuHUuOa  JeicTBUA  TpaHcdopmaropa.
HccenenoBanue npuHOuna ACHCTBUS T€HEpAaTOpa IEPEMEHHOIO
Toka. Mcnonb3oBanue MHTepHera a1 noucka uHGOpManuu o
COBPEMEHHBIX CIIOCO0ax Mepeiayn AIEKTPOIHEPTUU

aﬂQKMPOMCZZHHmele
B60JIHbl

OcyuiecTBieHue paauonepenadu u paguorpuema.
HccnenoBanue CBOMCTB AJIEKTPOMATHUTHBIX BOJH C TMOMOLIBIO
MOOUITBLHOTO TenedoHa.

Pa3BuTHE LEHHOCTHOrO OTHOLIEHHUS K M3y4aeMbIM Ha ypOKax
¢u3uKkn OOBEKTaM W OCBAMBAEMBIM BHJAM JCSTEIHLHOCTH.
OO0BsicHeHHE MPUHIUIIUATBLHOTO PA3IUYUs TPUPOABl YIPYTUX
U 3JIEKTPOMArHUTHBIX BOJH. M310KeHHE CYyTH 3KOJIOTMYECKUX
npoOJieM, CBSI3aHHBIX C AJIEKTPOMATHUTHBIMU KOJICOAHUSIMU U
BosiHaMU. OOBSICHEHHE POJU DIIEKTPOMATHUTHBIX BOJIH B
COBPEMEHHBIX HCCleIoBaHusIX BeeneHHom

5. OITUKA

Ilpupooa ceema

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

OnpeznenieHne  CIEKTPAIBbHBIX  TPAHULl  YYBCTBUTEIBHOCTH
YeJIOBEUYECKOIO T1a3a.

YMeHue cTpouTh N300pakeHus MPEAMETOB, 1aBAEMbIEC JIMH3AMH.
Pacuer paccTostHMST OT JHMH3BI 10 HW300paKEHUS TMpeaMeTa.
Pacuer onrtuyeckoit cunbl auH3BL M3mepenue (okycHOTro
pacctosHusl JHUH3bL. VcnblTaHWe MOJENed MHUKPOCKONAa |
TeJecKoIa

Boanosvie ceolcmea
ceema

Habmonenue sBneHuss uHTepdEepeHIMH SJIEeKTPOMArHUTHBIX
BonH. HaOmionenue sBrneHust nudpakiuy >IEeKTPOMarHUTHBIX
BosH. HaOmroneHue sBieHUS MOJSIPU3ALUN 3JIEKTPOMArHUTHBIX
BOJMIH. M3MmepeHue AMMHBI CBETOBOM BOJHBI IO pe3yjbTaTaM
HaOmroneHus siBjeHus: uarepdepeniiuu. Habmonenve siBiaeHUs
mudpakuuu ceera. HaOmroneHue sBIEHUS NONAPU3ALMM U
aucrniepcuu  cBeta. [louMck pa3imuumii M CXOACTBA MEKIY
TUGPAKITMOHHBIM U TUCTIEPCUOHHBIM CIIEKTPaMHU.

[IpuBeneHre NprUMepOB MOSIBICHUS B IPUPOE U UCIIOJIb30BAHUS
B TEXHUKE SIBJICHUN MHTEePPEPEeHIINU, TUDPAKIUH, TOIIPU3ALIH
u gucnepcuu cBera. IlepeuncieHne MeTOJOB MO3HAHUS,
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|KOTOpBIE HCIIOIB30BAHEI IPH H3YYCHHH YKA3aHHBIX SBICHHI

6.0CHOBBI CIIeHAJILHON

TCOPUH OTHOCUTECJILHOCTHU

OcHogvl cneyuanvbHou
meopuu
OMHOCUMENTbHOCMU

OOBsICHeHHE 3HAYUMOCTH OIbITa MalikebCcoHa-
Mopnu

DopmyIHpOBaHUE MTOCTYIATOB

O0bscuenune r¢dexra 3amenIeHNss BpeMEHH
Pacuet sHepruu nokosi, UMIyJibca, SHEPTUU
CBOOOHOMN YaCTHUIIBI

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

7. 3J1eMeHTbI KBAaHTOBOM

(pusuxku

Keanmosas onmuxa

Hab6monate hoTosnekrpuueckuii 3 hekr.

OOBsacHATH 3aKkoHBI CTOJIETOBA M JaBJICHUE CBETA

Ha OCHOBE KBAaHTOBBIX MPEICTABICHUIN

Habmronenne ¢dotosnexkrpuueckoro spdekra. OObsicHeHHE
3akoHOB (ToleTOBa Ha OCHOBE KBAaHTOBBIX MPEACTABICHHIA.
Pacuer makcManbHOM KMHETUYECKOW 3HEPTUU JIEKTPOHOB IIPU
(dhoToanekTpuueckoM ddexre.

Omnpenenenne pabOTHI  BBIXOAA OJEKTPOHA MO Tpaduky
3aBUCHMOCTH  MAaKCHUMAJIbHONH  KHHETHYECKOH  DHEpPruu
(OTODTIEKTPOHOB OT YaCTOTHI cBeTa. MI3MepeHne paboThl BBIX0a
anekTpoHa. llepeuncrnenue mpuOOPOB YCTAaHOBKH, B KOTOPBIX
MIPUMEHSIETCS 0e3-UHEPIUOHHOCTL (oTOdhdeKTa.

OObscHeHHE KOPITyCKYJISPHO-BOJIHOBOTO [Jyallu3Ma CBOWCTB
¢dotonoB. OOBSICHEHHE POJM KBAaHTOBOH ONTHKH B Pa3BUTHH
COBPEMEHHOM (hU3UKH

Duszuxa amoma

Brrurcrnenue qiHbl BOJIHBI 1€ Bpoiiiist yacTuib

C U3BECTHBIM 3HAUEHHEM UMITYJIbCA

Habutoienne nuHeHyaTbIX ClIEKTPOB.

Pacuer 4acToThl M [JMHBI BOJIHBI HMCIyCKa€MOI'O CBETa IpHU
mepexoAe aroMa BOJAOpOAA M3 OJHOrO  CTallMOHApPHOTO
coctossHUsT B apyroe.  OObBsICHEHHE  MPOUCXOKICHUS
JIMHEWYATOTO CIEKTPa aToMa BOJAOPOAa M PA3THUMsl JIMHEHYAThIX
CHEKTPOB pa3MyHBIX ra3oB. lccienoBaHue JMHEWYATOro
CIIEKTpa.

UccnenoBanne npuHuuna padOThl JTIOMUHECIICHTHON JIaMIIbI.
HaGmronenne u oObsCHEHHWE TPUHIMINA JEHCTBUS Jazepa.
[IpuBeneHue npuMepoB MCIOIB30BAaHUS J1a3epa B COBPEMEHHOM
HayKe U TEXHUKE.

Ucnons3oBanue HMuTepHera nis moucka uWHGOpMAUU O
TIePCIEKTHBAX MPUMEHEHHS JIazepa

Qusuxa amomnoco A0pa

IIpencraBienne o XxapakTepe YETHIPEX TUIIOB
(byHIaMeHTaNbHBIX B3aUMOJEHCTBHUI

9JIEMEHTAPHBIX YaCTHI] B BUJE TaOIUIIBI

Habmonenne TpekoB anbga-dyacTul, B KaMmepe Bubcona.
PeructpupoBanue sIepHbIX M3IYYEHHH C NOMOIIbI CYETUMKA
Iefirepa.

Pacuer sHeprum cBsi3u aTOMHBIX SIED.

OmnpesneneHue 3apsiia M MAacCOBOIO 4YMCJIA aTOMHOIO spa,
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BO3HHMKAIOIIET0 B  pe3yJbTare pPaJMOAaKTHUBHOIO  pacraja.
Brrurcnenue sHepruu, 0CBOOOKIAIOMICHCS TTPH PATUOAKTHBHOM
pacnaze.

Onpenenenue NpoayKTOB AEPHON pEeaKLIUU.

Borunicnenue sHepruM, OCBOOOXKAAIOIIEWUCS TMPU  SIEPHBIX
peakuusax. [loHMMaHnue  nOpeuMyIIeCTB M HEJOCTAaTKOB
WCIIO0JIb30BAHUSI ATOMHOM YHEPTUU U MOHU3UPYIOLIUX U3ITYyYEHUN
B IIPOMBIIIJIEHHOCTH, MEIULIMHE.

W3noxxeHne CyTH OKOJIOTMYECKUX MPOOJEM, CBSI3aHHBIX C
OMOJIOTUYECKUM  JCHCTBUEM  PAJAMOAKTHBHBIX  H3ITyYCHHH.
[IpoBenenue knaccuuKauy 3IEMEHTAPHBIX YAaCTHUIl MO HUX
¢u3nYecKUM XapakTepUCTHKaM (Mmacce, 3apsAay, BpEMEHHU
KU3HU, CIIUHY U T.1.).

[lonnMaHmue LEHHOCTEW HAyYHOrO MO3HAHUS MHpa HE BOOOIIE
JUISL 4eJIOBeuecTBa B LIEJIOM, a IS KaXJIOTro OO0ydYaromierocs
JIMYHO, IEHHOCTEHN OBJIAJICHUSI METOJOM HAYYHOT'O ITO3HAHUS IS
JNOCTHXKEHHS  ycmexa B JIOOOM  BHIE  MPAKTUYECKOM
JeSTEIbHOCTH
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YUEBHO-METOINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIEYEHUE MIPOTPAMMBI YYUEBHOM JTUCIATLIVHBI
OV/I.11 ®U3UKA

OcBoenne mnporpammbl  yueOHOM muctumuinael OY]/.11 ®usuka
OpraHu30BaHO B y4eOHOM KaOHMHETE, B KOTOPOM HMMEETCS BO3MOKHOCTH
obecrnieunTh CBOOOHBIN q0oCcTyn B IHTEpHET BO BpeMsi yU€OHOTO 3aHATHS U B
MepPHO]T BHEYUEOHOU JAEATEITLHOCTH 00YUYaIOIINXCSI.

B cocraB kabuHera (u3MKM BXOIUT Jabopatopusi ¢ JTaOOpaHTCKOU
koMmHaTol. [lomemenne kaOuHeTa (GU3WKK YIOBICTBOPSCT TPEOOBAHUSAM
CanurapHo-31uieMHoI0oTHYecKux npasmi 1 HopMatuBoB (CanlluH 2.4.2 Ne
178-02) 1 ocHaIIeHO THIOBBIM O0OPYJOBaHHUEM, YKa3aHHBIM B HACTOSIIIUX
TpeOOBaHUSIX, B TOM 4YHUCJE CIEHUATU3UPOBAHHON ydeOHON MeOenabio H
cpelncTBaMu OOYy4Y€HHUs, JOCTAaTOYHBIMU JJIS BBIMIOJIHEHUS] TPEOOBaHHUM K
YPOBHIO MOJTOTOBKH 00YYarOIIUXCS.

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

B coctaB yueOHO-METOAMYECKOTO W MaTepHAIbHO-TEXHOJIOTUUECKOTO
obecnieueHus nporpamMmmbl yueOHol aucuurinasl OY .11 dusznka BXOJAT:

* MHOTO()YHKIIMOHAJBHBIA KOMIUIEKC MPEnogaBaTeis;

* HarJgHble TOCOOMS (KOMIUIEKThI Y4Y€OHBIX TaOJMIl, TIUIaKaThI:
«Duznueckue BEITUYMHBI u dbyHIaMEeHTaJIbHbIE KOHCTaHTBI»,
«Mexnaynaponnas cucrteMa enunun CH», «llepuonnueckas cucrema
xumMudeckux anemeHtoB  J[.M.MeHueneeBa», MOPTPEThl  BBIAAKOIIAXCS
YYEHBIX-(PU3UKOB 1 ACTPOHOMOB);

* “H(POPMAIIMOHHO-KOMMYHHKATHUBHBIE CPEJICTBA;

* JKpaHHO-3BYKOBBIE OCOOUS;

* KOMIUJIEKT 3JIEKTPOCHA0KEHUSI KaOMHETa (PU3UKHU;

* TEXHUYECKHE CPEJICTBA O0yUCHHUS;

* JIEMOHCTpAIIMOHHOE  O0opyJoBaHue (00mIer0o Ha3HAYCHUS U
TEMaTUYECKHUEe HabOPHI);

*+ nmabopaTtopHoe obopyaoBaHue (00IIero Ha3HAUYCHHUS M TEMaTHUYSCKUE
HAOOPHI);

* CTaTUYeCKHUE, JUHAMUYECKHUE, JIEMOHCTPALIMOHHbIE W Pa3IaTOYHbIC
MOJIEIH;

* BCIIOMOTaTeJIbHOE 000PY/I0BAHHUE;

* KOMIUJIEKT TEXHMYECKON JOKYMEHTAIMU, B TOM YHUCJIE TacrnopTra Ha
cpenctBa OOy4YeHMS, WHCTPYKIIMM 10 WX WCIOJIb30BAHUI0 W TEXHUKE
0e30I1aCHOCTH;

* OMOIMOTEYHBIA (POHI.

B OuGnumoreunsiii ¢GoHA BXOAAT Y4EeOHUKH, YIEOHO-METOAMYECKHUE
koMmriekTel (YMK), obGecneunBaronue OCBOCHHE YYEOHOW MMCIMIUIMHBI
OV /.11 ®uszuka, peKOMEHAOBAHHBIC WJIM TOMYIIECHHBIE JISI UCTIOJIb30BaHUS
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B TPO(ECCHOHAIBHBIX 00pa30BaTCIbHBIX OPTaHM3AIUAX, PEATU3YIONUX
o0pa3oBaTeNbHyI0 MPOTpaMMy CPEIHEro OOIIero oOpa3oBaHUS B Ipejaesiax
ocBoenus [ITTKPC na 6a3e ocHOBHOTO 00I11er0o 00pa30BaHMUs.

bubmuoreunsii  GoH MOXKET OBITH  JOMOJHEH  (U3UYCCKUMHU
SHIUKIIONEANSIMH, aTilacaMu, CJIOBAPSAMH W XpecToMaTHedl 1o ¢u3uKe,
CIIPaBOYHUKAMHU 1O (U3MKE W TEXHHWKE, HAYYHOW W HAYYHO-TIOMYJISIPHON
JUTEPATYPOU €CTECTBEHHO-HAYIHOTO COACPIKAHNA.

B mpouecce ocBoeHuss mporpamMmmbl yueOHoU aucuumuinHel QY11
®du3znka o00ydYalImMUMCS TPEIOCTABISAETCS BO3MOXKHOCTH JOCTyINa K
AIIEKTPOHHBIM YUEOHBIM MaTepuaiaMm 1o (Gu3nKe, IMEIOMUMCS B CBOOOTHOM
noctyne B cetn VIHTepHET (3JIGKTPOHHBIM KHHUTAM, IIPAaKTUKyMaM, TeCTaM, U

zp.).
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NHPOPMAIIMOHHOE OBECIIEYHEHHUE OBYUYEHUA
JIMTEPATYPA

OcHoBHas JuTepaTypa
1. [Muuckmii, A.A. ®usuka: YueOHUK 1isi cped.npod. obOpa3oBaHuUs /
[Tunckuit A.A., I'pakoBckuii I'.1O., lux FO.U., - 4-e uza., ucop. - M.: @opywm,
HUILL UH®PA-M, 2017. - 560 c. - (Ilpodeccuonanbuoe obdpazoBanue). - (3bC
ZNANIUM.COM) - URL: http://znanium.com/catalog.php?bookinfo=559355
(mara obparmenus 26.08.2019).

JlonoJiHUTeIbHAS JIUTEPAaTypa
l. HmutpueBa, B.®. ®usuka 118 npodeccuil U CreHHATbHOCTER
TexHonornyeckoro npoduis: COopHUK 3amad: y4eO.mocodue M CTyA. YUPEKII.
cpea. cmern. oopas./ B.® JImutrpueBa- 7-e¢ uznd., crep. — M.: Axagemus, 2017.-
256¢.-1000 3k3.- ISBN 978-5-4468-4269-8. -TekcT: HENOCPEACTBEHHBIN.

2. Kysnenos, C. 1. CnpaBounuk mno ¢usuke: yuyeOHOe mnocoOue s
CIIO / C. U. Kysuenos, K. 1. Poro3usn; nox pea. B. B. JlappuoHoB. — DneKTpoH.
TekcToBble JnaHHbie. — CaparoB: IIpodobpazosanue, 2017. — 219 ¢. — 978-5-

4488-0030-6. —URL: http:// www.iprbookshop.ru/66399.html(mara oOpamieHus
26.08.2019).
3. Cawmoitnnenko, II. U.EcrecrBo3nanne. ®dusmka: y4eOHUK ISl CTYII.

yupex. cpen.crem. oopas. / [1.U. camoiinenko. -2-e u3a., crep. -M.: Akaaemus,
2017.-336¢.-3000 »k3.- ISBN 978-5-4468-4474-6. -TekcT: HEMOCPEACTBECHHBIM.

4. ®uzuka. Mexanudeckue koneOanus. COOpHUK 3a7a4 C PEIICHUSIMHU:
3anayHuk s CIIO / coct. b. K. JlantenkoB. — Capatos: I[IpodoOpa3zoBanue,
2019. — 164 c. — ISBN 978-

5. Yakak, A. A. MonekynspHas ¢usuka: yueobnoe nocodue ans CIIO /

A. A. Yakak; non penakuueit M. I'. Kyuepenko. — Capatos: [IpodobpazoBanue,
2020. — 377 c¢. — ISBN 978-5-4488-0670-4. — TekcT: 3MEKTPOHHBIA //
OnekTpoHHo-OubamoTeynass cucrema [PR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/91895.html (nata o6pamenus: 04.02.2020). — Pexum
JIOCTYTIA: JJIsl aBTOPU3HP. TTOJIH30BATENCH

6.  Yakak, A. A. ®usuka: yueOnoe nocodue mia CIIO / A. A. Yakak, C.
H. Jleryra. — Caparos: IIpodo6pazoBanue, 2020. — 541 ¢. — ISBN 978-5-4488-
0667-4. — TekcT: 27MeKTpOHHBIN // DneKTpoHHO-OMOMMoTeuHass cuctema [PR
BOOKS: [caiit]. — URL: http://www.iprbookshop.ru/92191.html (mara
obopamenus: 10.02.2020). — Pexxum moctyna: mist aBTopusup. [lonp3oBaTeneit

HNuTepHer- pecypcesl

1. www.fcior.eduru  (®PenepanbHblid  LHEHTp  MUHPOPMALUMOHHO-
00pa3oBaTeIbHBIX PECYPCOB).
2. www.dic.academic.ru (Akagemuk. CioBapu ¢ SHIUKIONEANH).

www.booksgid.com (Books Gid. DnekTponHas 6ubimMoTexa).
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http://znanium.com/catalog.php?bookinfo=559355
http://www.iprbookshop.ru/66399.html
http://www.iprbookshop.ru/91895.html
http://www.iprbookshop.ru/92191.html
http://www.fcior.edu.ru/
http://www.dic.academic.ru/
http://www.booksgid.com/

3. www.globalteka.ru (I'mo6anteka. I'mobanbHas OMONIMOTEKAa HAYYHBIX
PECYPCOB).

4.  www.window.edu.ru (EnuHoe okHO gocTtyma K oOpa3oBaTeilbHBIM
pecypcam).

5. www.st-books.ru (JIyuimast yuebHast mutepaTtypa).

6. www.school.edu.ru  (Poccuiickuii = oOpa3oBaTenpHBI  MOPTA.

JlocTymmHOCTB, KadecTBO, 3(dekTuBHOCTh). WwWw. ru/book (DmekTpoHHas
OubIMoTEeYHas CHCTEMA).

7. www.alleng.ru/edu/phys.htm (O6pa3zoBatenbhbie pecypebl MIHTepHEeTa
— O®usuka). www. school-collection. edu. ru (Eaunas xosekius mudpoBbIX
o0pa3oBaTeIbHBIX PECYPCOB).

8. https//fiz.1september.ru (yueOHO-MeTOIMUECKas TazeTa «DU3UKaY).

9. www.n-t.ru/nl/fz (HoGeneBckue naypearsl o Qpu3uke).

10.  www.nuclphys.sinp.msu.ru (Aaepnas ¢pusuka B Un epuere).

11.  www. college. ru/fizika (ITogroroska k EI'D).

12.  www.kvant.mccme.ru (Hay4YHO-TIOMYJISIPHBII ¢buzuko-
MarteMatnyeckuii kypHan «KBaHT»). www. yos. ru/natural-sciences/html
(ecTecTBEHHO-HAYIHBIN KypHAJ 11 MOTOASKH «[1yTh B HAyKy»).
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