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OJIOBPEHA CoctaBneHa B COOTBETCTBHH ¢
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npo)eccHOHATBHOrO  06pa30BATENLHOIO  YYpeXKIAeHHS «CraBpornonsckmii
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Copepxanue

[TosicauTenbHas 3amucka
O6mas xapakrepuctuka yueoHou nucuuruiniael OY J[.11 ®usuka

MecTo yueOHOU JUCHUIUIMHBI B Y4€OHOM IJIaHe

Pe3ynbrarsl ocBoOeHHS y4eOHOM TUCIUTUIUHBI

Temarnyeckuil 1aH U coaepxaHue y4eOHOM TUCIUIUINHBI
XapakTepucTUKa OCHOBHBIX BUJIOB yU€OHOM I€ATETbHOCTH CTYJEHTOB
Y4eOHO-MeTOINYEeCKOe U MaTEepUaIbHO-TEXHUYECKOE 0OecTieueHue
pOrpaMMBbl YI€OHOM JUCITUTLTAHBI

HNudopmarmonHoe obecriedeHre 00 yIeHuUs



HOACHUTEJBHAS 3AIIMCKA

[Iporpamma oOmieoOpazoBarenbHoi yueOHoM auciuminael OY .11
du3nka mnpegHa3HAYeHA Ui W3YyYeHHs (GU3UKA B TPOodECcCHOHATBHBIX
o0pa3oBaTelIbHBIX  OpPraHU3alUiX,  peaJu3yIoluX  00pa30BaTeNbHYIO
MIPOrpamMMy CpeAHEro o0IIero oopa3oBaHus B Mpeenax OCBOESHUS IPOrpaMMBbI
MOJITOTOBKY KBAJIM()HUIIMPOBAHHBIX pabounx, ciuyxanmx (mamee [TTIKPC) na
0a3e OCHOBHOI'O O0IIIero 00pa3oBaHuUsl.

[Iporpamma pazpaborana Ha ocHoBe TpebOoBanuii PI'OC cpemHero
obmiero  o0pa3oBaHMs,  YTBEPXKIEHHOTO  MPHUKa3oM  MHHHCTEpPCTBA
oOpa3zoBanus u Hayku Poccuiickoit deneparuu ot 17 mas 2012r Ne 413 (c
n3MeHeHussMu  Ha 29 wuroHa 2017r), THpeapsABIIEMBIX K CTPYKTYpE,
COJICp)KaHUIO W pe3yibTaTaM OCBOeHMs yueOHoW mucuumuiuasl OY /.11
®du3uKa, B COOTBETCTBUU C PeKoMEHJalUsIMU MO OpPraHU3alUU MOJyYEHUs
cpenHero oomiero obpa3oBaHUs B Ipelneliax OCBOCHHUS 00pa3oBaTEIbHBIX
IPOrpPaMM CPEIHEro Mpo(ecCHOHAIBHOIO 00pa3oBaHMs Ha 0a3e OCHOBHOI'O
o0riero oopazoBaHusi C y4eToM TpeOoBaHUH (heepabHBIX TOCYNapCTBEHHBIX
oOpa3oBaTelbHBIX  CTAHAAPTOB M  MOJy4yaeMod  mpodeccuu  WiIH
CHEUUATIBHOCTH  CcpeAHero mnpodecCHOHANbHOTO 0o0pa3oBaHusi (IMHUCHMO
JlenapramMeHTa TOCYyIapCTBEHHON MOJUTHKU B cdepe MOATOTOBKU pabouux
kaapos u JITTO MunoOpHayku Poccuu ot 17.03.2015 Ne 06-259).

Copnepxxkanue mnporpammbel OY.11 ®usumka HanpaBieHO Ha
JOCTHXKEHUE CIEAYIOINX LeJIei:

* OCBOCHHME 3HaHMM O (yHIAMEHTAIBHBIX (U3NYECKUX 3aKOHAX U
MPUHITMIIAX, JIGKAIIUX B OCHOBE COBPEMEHHOUN (DM3UYECKON KapTUHBI MHUPA;
HauOoysiee BaXHBIX OTKPBITHSAX B 00JacTH  (UBUKH,  OKa3aBIIUX
OINpEACNAIONIEE BIMSHUE HA PA3BUTUE TEXHUKU M TEXHOJOTHH; METOAaX
HAYYHOT'O MTO3HAHUS TIPUPO/IBI;

* OBJIQJICHUE YMEHHUSIMHU MPOBOJUTH HAOIIOJEHUS, IUIAHUPOBATh U
BBITIOJTHATh OKCIIEPUMEHTHI, BBIJIBUTAaTh THUIOTE3bI U CTPOUTH MOJIENH,
MPUMEHSTH MOJIYYCHHBIC 3HAHUS 10 (U3HKE IS OOBSICHEHUS Pa3HOOOPpa3HBIX
bu3nuecKuX SIBJICHUM M CBOMCTB BEIIECTB; MPAKTHUYECKH MCIOIb30BATh
(u3nuecKue 3HAHMS; OLEHUBATH JOCTOBEPHOCTh €CTECTBEHHO-HAYyYHON
nHpopmaruy;

* pa3BUTHE I[I03HABATENIbHBIX HWHTEPECOB, WHTEIUIEKTYaJbHBIX M
TBOPUYECKHUX CIIOCOOHOCTEN B Mpoliecce NMPUOOpEeTEeHUs: 3HAHUI U YMEHUN 110
Gu3NKe ¢ WCTIOIB30BAHMEM PA3JWYHBIX HCTOYHUKOB HMH(POPMAIUA |
COBPEMEHHbBIX MH(POPMAIIMOHHBIX TEXHOJIOTHif;

* BOCIHUTaHHE YOEXKJAEHHOCTH B BO3MOXKHOCTU TIO3HAHUS 3aKOHOB
MPUPOJIbI, MCIOJIB30BAHUS JOCTHXKEHUM (U3UMKM Ha OJaro pa3BUTHS
YeJIOBEUECKON ITUBUIU3AINK; HEOOXOJUMOCTH COTPYIHHMYECTBA B MPOIECCE
COBMECTHOT'O BBITIOJIHEHUS 3aJ]iay, YBAXKUTEJIBHOIO OTHOIICHUS K MHEHHIO
OIMOHEHTA MPH OO0CYKIICHUH MPOOJIEM €CTECTBEHHO-HAYYHOT'O COJIEPIKaHUS;



TOTOBHOCTH K MOPQJIbHO-ITUYECKOM OILIEHKE HCIOJb30BAaHUS HAYYHBIX
JOCTIKCHUM, YyBCTBA OTBETCTBEHHOCTH 32 3aIUTYy OKPY’KAIOIICH CPEIbI;

* WCIIONBH30BAaHUE MPUOOPETEHHBIX 3HAHWUN W YMEHUU IS PEIICHUS
MPAKTUYECKUX 3a/ad TOBCEIHEBHOW KHU3HU, OOECIeYeHHUs O0e30MacHOCTH
COOCTBEHHOW JKW3HH, PAIMOHAIBHOTO MPHUPOIONOIL30BAHUS W  OXPaHBI
OKpYXaloIel Cpelbl M BO3MOXKHOCTh NMPUMEHEHUS 3HAHWA NPU PEIICHUH
3a/lay, BO3HUKAIOIIMX B MOCIeNyIoel NpodecCHOHaIbHOM 1eITebHOCTH.

B  mporpammy  BKJIIOYEHO  COAEpXKaHWE,  HANpaBICHHOE  Ha
dbopMupoBaHME Yy  CTYICHTOB  KOMIIETEHIMH, HEOOXOAMMBIX  JUIs
kauecTtBeHHOro ocBoeHust [IITKPC Ha 0a3e ocHOBHOro oO1iero oopa3oBaHus
C TIOJIyYE€HHUEM CPEIHETO O0IIero o0pa3oBaHus.

B paGoueit mporpamme yueOHoi auciuuimael OY.11 ®Pusuka
OTPaXEHO COJEpX)aHWE Y4eOHOro Marepuaia, IOCIeIOBATeIbHOCTh €Tro
U3YYCHHS, paclpeneiieHne ydeOHbIX  YacoB, TEMaTuUKy pedeparos,
UHAUBUIYaTbHBIX TPOEKTOB, BHUABl CAMOCTOSITENBHBIX paboT, C y4deTOM
Ipocust II0JIy4aeMOT0 IpodrecCuoHATIBLHOTO oOpasoBaHmUs,
CIIEITU(PUKY ITPOTrPaMM CITEITUAJIUCTOB CPeTHETO 3BEHA.

[Ipu peanuzamuu coaepxkaHusg 001Ie00pa30BaTEIbHON  y4eOHOM
aucimiuinabl - OY .11 ®Pusuka B npenenax ocBoenus  IITIKPC
TEXHOJIOTMYECKOro mpo¢gujsi Ha 0a3e OCHOBHOro oOIIero oOpa3oBaHUs C
MOJIYYCHUEM CpemHero oOmero o0pa3oBaHMs MakCUMajbHash y4deOHas

Harpyska ooyudarorierocs cocrapiasier — 270 yacos,;
- o0s3aTenbHON ayAWTOpHOM ydeOHOW Harpy3ku oOywaromerocss — 180
4acoB;

B T.4. B (hOpMe NMPaKTHUUECKOM MOJITOTOBKH — 2 Yaca,
- BHEAYIUTOPHAs caMoCcTosITeNbHas padoTa ctynenToB — 90 yacoB.



OBIIASA XAPAKTEPUCTHUKA YYEBHOW JUCIIUILITAHBI
OV/I.11 ®U3NKA

B ocnoBe yuebnoi muctumivael OY /.11 ®dusuka JISKUT yCTaHOBKA
Ha (opMUpOBaHUE Yy OOyYaeMbIX CHCTEMBbI 0a30BBIX TMOHATUNA (U3UKU |
MPENCTABICHUA O COBPEMEHHOM (U3MYECKON KapTHUHE MHUpa, a TaKkKe
BbIpa0OTKA  yMEHMM  NOpUMEHATh  (U3MYECKHE  3HAHUS  KaK B
npodeccuoHanbHOM AeITETbHOCTH, TaK U JJIS PEIICHUS )KU3HEHHBIX 3a/1a4.

MHorue mnoyioKeHus, pa3BUBaeMble (PUBMKON, paccMaTpUBAIOTCS Kak
OCHOBA CO3J1aHHUs U UCIIO0JIb30BaHUs WH(OPMAITMOHHBIX u
KOMMYHUKalIMOHHBIX TexHoiorui (MKT) — ognoro u3 Hanbosee 3HAUUMBIX
TEXHOJIOTUYECKUX JIOCTUKEHUN COBPEMEHHOMN IUBUWIN3AINH.

@u3nka [OaeT KIIY K NOHMMAHUIO MHOIOYMCIICHHBIX SIBJICHUW U
MPOLIECCOB  OKPY’)Karomiero Mupa (B €CTECTBEHHO-HAy4YHBIX O00JacTsX,
COIIMOJIOTHUH, OSKOHOMHUKE, s3BIKE, JuTepaTrype © 1ap.). B  ¢usuke
bopMHUpYIOTCS ~ MHOTHE  BUABI  JEATEIBHOCTH,  KOTOPbIE  HMEIOT
MeTanpeaMeTHeli  xapakrtep. K HuM B mepByro oyepenb OTHOCATCS:
MOJIETUPOBAHNE OOBEKTOB M IMPOIIECCOB, MPUMEHEHNE OCHOBHBIX METOJIOB
MO3HAHUS, CUCTEMHO-UH(POPMAIIMOHHBIN aHaIu3, POPMYIUPOBAHUE THUIIOTE3,
aHalu3 M CHUHTE3, CpaBHEHHE, O00O0IIEeHHEe, CUCTEeMAaTH3alus, BBISBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBSI3€d, MOUCK aHAJIOrOB, YIpaBieHHE O0bEKTaMU
U ipoueccamMu. IMEHHO 3Ta AUCIUILIMHA MTO3BOJISIET MO3HAKOMUTH CTYAEHTOB
C HAyYHbBIMH METOJAMU IO3HAHWS, HAYYUTh HMX OTJIWYaTh THUIOTE3Y OT
TEOPUH, TEOPHUIO OT IKCIIEPUMEHTA.

®duznka uUMeeT OueHb OONBIIOE W  BCEBO3PACTAONIEE YHCIO
MEXIUMCUUIUIMHAPHBIX CBS3€M, NPUYEM HA YPOBHE KaK MOHSATUUHOIO
anmapara, Tak U MHCTpyMeHTapus. Cka3aHHO€ MO3BOJIAET PACCMATPUBATH
GU3NKy  KaKk  METQJUCIMIUIMHY,  KOTOpas  MPENOoCTaBIseT  MeEeX-
JTVCUUTUTMHAPHBIN A3BIK JJIs1 OMMCAHUS HAYYHOU KapTUHBI MUpA.

dusnka SABISIETCS CUCTEMOOOPA3YIONUM (PAKTOPOM ISl €CTECTBEHHO-
HAyYHBIX Y4YEOHBIX MPEIMETOB, MOCKOJbKY (U3MUECKUE 3aKOHBI JIEKAT B
OCHOBE COJEpKaHUA XUMHUH, OHWOJIOrMHM, Teorpaduu, AacTPOHOMHH H
CHEIUANBHBIX JUCHUIUITMH (TEXHMYECKAas MEXaHWKa, DJIEKTPOTEXHHKA,
ANIEKTPOHUKA U JIp.). YueOHas nucuumuinHa OY/[.11 ®dusuka co3aeT yHU-
BEpCaJIbHYI0 0a3y I M3ydeHHs 0oO0menpodecCHOHANBHBIX U CIICIIHATbHBIX
JUCHUIUINH, 3aKjaabiBas (QyHIAMEHT JUIsl TOCJENyIomero oO0ydeHus
CTYJEHTOB.

Ob6nanas JIOTUYECKOU CTPOMHOCTBIO U ONMpasICh Ha
JKCTEpUMEHTaIbHbIe (akThl, ydeOHas auciuiuimia OY.11 ®dusuka
dbopMupyeT y CTYIEHTOB IMOMJMHHO HaydyHOE MHUpOBO33peHue. Dusuka
ABJIIETCS OCHOBOM YUEHHUS O MaT€pUaIbHOM MUPE U peliaeT mpooiaeMbl 3TOro
Mupa.

B comepxanuu y4eOHOW IUCHUIUIMHBI 1O (U3UKE MPU TMOJATOTOBKE
oOydJalImuxcd MO  CHEUUATBHOCTSM  TEXHOJOTMYECKOro  mpoduis



npo¢eCCUOHATIBLHOrO 00pa30BaHUA MNPOPUIBHON COCTaBISIONICH sBIsIETCS
pasznen «OJeKTpOoJWHAMHKa», TakK Kak OOJIbIIMHCTBO Tnpodeccuili u
CHELMAIbHOCTEH, OTHOCSIIMXCA K O3TOMY HpoduiIo, CBA3aHBl €
IIEKTPOTEXHUKOMN U DJIEKTPOHUKOM.

Teopernueckue cBeneHus Mo (U3MKE JOMOIHAIOTCS AEMOHCTPALUSIMU
1 1a00paTOpHBIMHU paboTaMH.

N3yuenne oOmeoOpa3zoBarenbHoil yueOHOM mucuumiuasl OY .11
du3ukKa 3aBepIiaeTcs MOABEIEHUEM WUTOTOB B (OpME PK3aMEHa B paMKax
MIPOMEKYTOUYHOM aTTecTallMu cTylaeHToB B mpouecce ocBoeHus I[IIIKPC c
MIOJTyYEHUEM CPEIHEro 001Iero o0pa3oBaHusl.

MECTO YUYEBHOMH JJUCHUIIJINHBI B YYEEHOM ILJIAHE

Vuebnas gucuumivaa OY/A.11 ®wusuka saBisieTcss  yuyeOHBIM
npeaMeToM IO BBIOOPY W3 00s3aTenbHOM  NIpeaMeTHOW  obiacTH
EctectBennnie Haykun ®I'OC cpegnero obiero oopa3oBaHusl.

VY4yeOHas  JOUCHUIUIMHA oY Aa.11 Pduszuka U3y4daercs B
obmeoopazoBarenbHoM Iukie yuyeoHoro miana ITIIKPC Ha 6a3e ocHOBHOIO
o011ero oOpa3oBaHus ¢ MOJTYYEHHEM CPEIHEro 00111ero o0pa3oBaHus.

PE3YJIbTATBI OCBOEHUS YYEBHOM JUCIHUILIUHBI

OcBoenne coxaepxkanuss ydeOHoN muctuummael OY .11 ®usuka
o0ecreynBaeT JOCTUKEHUE CTYIEHTaMU CIEAYIOIHUX pe3yIbTaTOB:
JUYHOCHIHBIX:

- YyBCTBO TOpPJAOCTH W YBAXKEHUS K MCTOPUU M JOCTHXKECHHIM
OTEYECTBEHHOM (PU3MUECKOW HayKd; (U3MYECKH TPaMOTHOE MOBEJACHHUE B
npo(ecCHOHaIbHON ACSITENIBHOCTH U OBITY MpU OOpAILlEHUH ¢ NpUOOpaMu U
YCTPOWCTBaMHU;

- TOTOBHOCTb K TMpPOJOJDKEHHIO OOpa3oBaHUS M IOBBILICHUS
KBaIMPUKALIUM B  U30paHHOW TpodEecCHOHATBHOM  JeATENbHOCTH U
00BEKTUBHOE OCO3HAHUE POJIH (PU3NYECKUX KOMIIETEHIINH B 3TOM;

- YMEHHE UCIOJIb30BaTh JOCTIKCHUS COBPEMEHHOW (u3nyeckoi
HaAyKM U (U3NYECKHUX TEXHOJOTHMH JUIsl TMOBBIIIEHUS COOCTBEHHOI'O
UHTEIUICKTYaJbHOTO  pPa3BUTHS B BBIOpaHHOW  MpoQecCHOHATbHON
NEeSTENbHOCTH;

- YMEHHE CaMOCTOSITENIbHO J00BIBaTh HOBBbIE 1Jsi ceOsl (u3nyecKue
3HAHMSI, UCTIONB3YS ISl 3TOTO AOCTYIIHbIE UCTOYHUKU MH(OpMaLUK;

- YMEHHME BBICTpaUBaTh KOHCTPYKTUBHBIE B3aUMOOTHOLIEHUS B
KOMaH/I€ 0 PEIICHUI0 O0IIUX 3a/1ay;

- YMEHME YIpaBJIATh CBOEH IIO3HABATEIBHOM  JIEATEIBHOCTHIO,
OPOBOJUTH  CAaMOOLEHKY ypPOBHS  COOCTBEHHOIO  MHTEJUIEKTYaJIbHOI'O
pa3BUTHS;

MemanpeomemHalx:



- ICTIOJIb30BAHKUE PA3IMYHBIX BHUIOB TO3HABATENIBHOU JESTEIHHOCTU
JUISL pellieHrss (PU3NYECKHX 3a7a4, IPUMEHEHUE OCHOBHBIX METO/I0B MO3HAHUS
(HabmroieHUsl, ONMCAHMsI, W3MEPEHUs, OKCIEPUMEHTA) JUIsl U3YyYEHUs
Pa3IUYHBIX CTOPOH OKPY>KAIOIEH 1eMCTBUTENbHOCTH;

- HUCHOJIb30BaHME  OCHOBHBIX  HMHTEIUIEKTYaJdbHBIX  ONEpALMil:
MOCTAaHOBKM 3a1aud, (OpMYJIHpPOBAHHUsS THUIIOTE3, aHajduW3a U CHHTE3a,
CpaBHEHUs, OO0O0OIlEHUs, CHUCTEMaTHU3allMu, BBISBICHUS  IPUYUHHO-
CJIEICTBEHHBIX CBS3€H, MOUCKAa aHAJIOroB, (hOPMYIUPOBAHUS BBIBOJIOB JJIS
U3YYEHUS Pa3InYHbIX CTOPOH (U3NUYECKUX OOBEKTOB, SBJICHUH U MPOIECCOB,
C KOTOPbIMU BO3HUKAET HEOOXOAMMOCTh CTAJIKUBATHCS B MPO(HECCHOHATBLHOM
cdepe;

- YMEHHUE T€HEepUpPOBaTh UICHU U ONPEIEIATh CPEACTBA, HEOOXOAUMBIE
JUTSL MIX pealii3aliy;

- YMEHHE WCIONb30BaTh pPA3JIMYHbIE MCTOYHUKHU JUISl TONYYEHUS
¢bu3nueckoil MHPpoOpMaLUU, OLIEHUBAThH €€ JOCTOBEPHOCTb;

- YMEHHE aHaJIM3UPOBATh U MPEACTABIATH HHPOPMALIMIO B PA3ITUYHBIX
BUJIAX;

- yMEHHE NYyOJIMYHO TMPEACTAaBIATh PE3YyNbTaThl COOCTBEHHOTO
UCCJIEIOBaHUs, BECTHM JUCKYCCHUHU, JIOCTYIIHO W TapMOHHMYHO COYeTas
coziep>kanue u (PopMBbI MpeAcTaBIsieMol HHGOPMAIIHH;
npeomemHulx:

- c(OpMHUPOBAHHOCTh TMPEACTABICHUI O POJIM U MecTe (U3UKH B
COBPEMEHHOW HAay4YHOW KapTHHE MHpA; MOHUMaHUE (PU3MYECKON CYIIHOCTH
HaOmomaeMblx BO BceneHHol siBneHU#, ponu QUMK B (POPMUPOBAHUU
Kpyrozopa u (QyHKIMOHAIBHOW TPaMOTHOCTH YENOBEKAa JUIsl PEIICHHS
MPAKTUIECKUX 3a]1aY;

- BJIaJICHUE  OCHOBOIIOJIATAIOIIMMHM  (PU3UYECKHUMH  TOHSATHUSMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOpUSIMH; YBEPEHHOE HCIOJIb30BAHUE
(pM3HYECKON TEPMUHOJIOTMU U CHMBOJIUKH;

- BJAQJCHHE  OCHOBHBIMM  METOJAMHM  HAYYHOrO  IO3HAHWUA,
UCTIOJb3YEMBbIMU B (U3UKE: HAONIOJCHUEM, OINHUCAHUEM, HW3MEPEHHUEM,
AKCIIEPUMEHTOM;

- yMeHMsI 00palaTbiBaTh pe3ynbTaThl H3MEPEHUN, OOHAPYKUBATh
3aBHCUMOCTb MEXIY (PU3NUECKUMHU BEIMYMHAMH, OOBICHATH MOITYYCHHbBIE
pE3yNbTaThl U JENIaTh BHIBOJIBI,

- c¢(hOpMHPOBAHHOCTH YMEHU peraTh (pU3nUecKue 3a1auu;

- c(OpMHPOBAHHOCTh YMEHHUSI NMPUMEHSTHh MOJYYEHHbIE 3HAHUS IS
OOBSICHEHHSI YCIOBUN TPOTEKaHUs (U3MUECKUX SBJICHUA B MPHUPOJE,
npodeccoHanbHON cdepe W AIA MPUHATUS MPAKTUUYECKUX pEIICHUN B
MOBCEAHEBHOM JKU3HHU;

- c(OPMHPOBAHHOCTh COOCTBEHHOW TO3UIMU 1O OTHOIIEHUIO K
busnueckoil uHPpopMaIUY, OIYyIaeMOM U3 pa3HBIX UCTOYHUKOB;

- oBJiajaeHue (PopcUpOBAHHOCTH IMpPEACTABICHUI) MpaBUIaMU 3aIllUCU
buszndeckux QGopMmyn penbedHO — TOUEUHOM cucTeMou oOpa3zoBaHuit JL



bpaiina (nas cienbix u cinaboBumsanux oOydaromuxcs). (B pen. Ilpuxasa
MunoOpnayku P® ot 31.12.2015 N1578).

Jluunocmmuuie pesyromamol:

JIP 1: Oco3Harormuii cedst TpakIaHMHOM M 3alIUTHUKOM BEJIMKON CTPaHbI

JIP 4: IlposBasomuid U AEMOHCTPUPYIOIIMI yBa)KEHHE K JIIOASIM TpPY[a,
OCO3HAIOMIMK  ILEHHOCTh  coOCTBeHHOro  Tpyaa. Crpemsmuiica K
dbopMUpOBaHHIO B CETEBOM cCpelie JUMYHOCTHO M MOPO(PECCHOHATHLHOTO
KOHCTPYKTHUBHOTO «IIH(PPOBOTO CIIEa»

JIP 13: OcyuiecTBiasTh MOUCK, aHAJW3 M HMHTEPIpETaluio HHPOpMalUH,
HEO0OXOIMMOM TSI BRITIOTHEHUS 3a71a4 MPOGeCCHOHAITBHON e TeTHHOCTH

JIP 14: Ucnonb3oBaTh MHMOOPMAIMOHHBIE TEXHOJIOTUU B MPO(ECCUOHATBHON
JeSATENbHOCTU

JIP 15: PaGorarh B KOJIEKTHBE M KoMaH 1€, 3((HEKTHBHO B3aUMOJICHCTBOBATH
C KOJUIETaMH, PYKOBOJICTBOM, KJTUEHTaMH.



TEMATHUYECKHWMH IJIAH U COIEP)KAHUE YYEBHOI

JANCIHUIIVIMHBI OY 1.11 ®U3UKA

Ne HaumenoBaHue pasiesioB U TeM Makcum. BT.u.B KonuuectBo Camoc-Tos-
n/m yueOHas ¢dopMe | ayAMTOPHBIX YacoB | TeNbHAs
Harpy3ka | MpakTH4e pabora
CKOH BCET0 nabopat
ITOJTOTOB pabot
KH
BBEJIEHUE
| Bsenenue 2 2
Pazgen 1. MEXAHHUKA 50 38 2 12
1.1 | Kunemaruka 16 14 2
1.2 | Aunamuka 20 14 2 6
1.3 | 3akoHbI coXpaHEeHUs 14 10 4
Paznexn 2. OCHOBBI MOJIEKYJISTHOM ®U3UKH 34 24 4 10
U TEPMOJANMHAMUKHA
2.1 | OcHoBHBIE MOJIOKEHUS MOJIEKYJISIPHO- 6 4 2
KUHETUYECKOU TEOPHHU. W neanbHblii ras.
2.2 | OCHOBBI TEPMOJAMHAMHUKHU 12 8 2 4
2.3 | CBoiicTBO mapoB 10 6 4
2.4 | CBOCTBO XHUAKOCTEN 4 4 2
2.5 | CBolicTBO TBEpBIX TEI 2 2
Paznen 3. QJJIEKTPOJJUHAMUKA 70 56 6 14
3.1 | DrekTpocTaTHUEcKoe MoJjIe 10 8 2
3.2 | 3aKoHBI IOCTOSTHHOT'O TOKA 20 16 4 4
3.3 | DaekTpuyeckuii TOK B OIYIPOBOJIHUKAX 10 8 2
3.4 | MarauTHOe 1oJie 16 12 2 4
3.5 | DiekTpoMarHuTHAS HHAYKLIHS 14 12 2
Pa3nen 4. KOJIEBAHUWSA U BOJIHBI 32 26 2 6
4.1 | Mexannueckue KoJieOaHuUs 12 8 2 4
4.2 | Yupyrue BOJTHBI 10 10
4.3 | DnekTpoMarHUTHBIE KOJIeOaHHs 6 4 2
4.4 | DneKTpOMarHuTHBIE BOJHBI 4 4
Pa3znen 5. OIITUKA 20 14 2 6
5.1 | Ilpupoxa ceera 10 8 2 2
5.2 [BosmHOBBIE CBOMCTBa CBETA 10 6 4
Pazznen 6. OCHOBBI CIIEIIMAJIBHOM TEOPUH 9 6 3
OTHOCHUTEJIBHOCTH
6.1 |OCHOBEI CTIELMAIbHO TEOPHH OTHOCHTEIBHOCTH 9 6 3
Paznen 7. 9JIEMEHTHI KBATHOBOM ®U3UKH 20 14 6
7.1 |KBanToBas onTHKa 6 2 4 2
7.2 ®u3uka aroma 6 4 2
7.3 |®u3uka aTOMHOTO sapa 8 6 2
KoHncyapranun 21 21
WHauBuayanbHbIN NPOEKT 12 12
Bcero 270 2 180 16 90
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COJIEP)KAHUE YUEBHOM JUCHUIJIUHBI

BBeaenue.

®dusnka — QyHIaMeHTanpHas Hayka o npupoze. EcrecTBeHHO-
HAay4YHbIM METOJ MO3HAHMWs, €r0 BO3MOXKHOCTM M TPAaHMIBI NMPUMEHUMOCTH.
OKCIEpUMEHT U TEOPHsI B IPOLECCE NO3HAHUA NPUPOAbl. Memoodvl HayuHo20
nosHanua u (usuueckaa xapmuna mupa. MopenupoBaHue (U3NYECKUX
SABJICHUM U INPOLECCOB. POsIb DKCIIEPUMEHTA U TEOPUU B IIPOLIECCE MO3HAHUSA
npupoabl. dPusznueckass BeauuuHa. llorpemHocTH u3MepeHuil (Ppu3nYecKux
BenMunH. Du3nMdeckue 3aKoHbl. [paHUIBI NPUMEHHUMOCTH (DU3HUUECKHUX
3akoHOB. [loHsiTHE O (u3Mueckoll KapTuHE Mupa. 3HaueHUe (UUKHU IIpH
ocBoeHuu crnenuansHocten CII0.

Paznea 1: Mexanuka.
1.1. KunemaTuka.

Mexannueckoe  aBmwxkenue. Ilepememenue. Ilyte.  CkopocTsb.
PaBHOMEpHOE NpsAMONMHENHOE IBWKEHHE. YCKOpeHue. PaBHomepeMeHHOe
npsMoiuHeliHoe  aBmwkeHwe. CBoOomHOe TajeHue. JIBWKeHHWe  Tena,
OpOIIIEHHOT'O0 TMOJ] YyIJIOM K TOpPU30HTY. PaBHOMepHOE IBW)XEHHE II0
OKpYyKHOCTH. LleHTpocTpeMuTeNnbHOE YCKOPEHUE.

Jlemoncmpayuu

3aBUCUMOCTh ~ TPAGKTOPUU OT  BBIOOpAa  CHUCTEMBI  oOTcuera. Bujsl
MEXaHUYECKOrO IBUKEHUS.

Camocmoamenvnan paooma.

Peliienrie KONMMYECTBEHHBIX 33/1a4 110 UHAUBHUIYAJIbHBIM 3aJaHUSIM.

1.2. IlmnamMuka.

ITepBriit 3akoH Hprotona. Cuwima. Macca. Mmnynsc. BTopoit 3akoH
Hprorona. OCHOBHOM 3aKOH KJIACCHMYECKOM JIWHAMHUKH. TpeTuil 3aKoH
Hprotona. 3akoH BcemMupHOro TsAroreHus. I'paBuraumonHoe mnose. Cuna
TshkecTH. Bec. Beibop BecoB aiisg pa3HbIX mupoT B Toprosie. CrnocoObl u3-
MepeHus Macchl Tell. Cuiibl B MEXAHUKE.

Jemoncmpayuu

PaBeHCTBO ¥ NPOTHMBOMOJIOKHOCTH  HAMpPABJICHUS CUJI  JCHCTBUA U
MIPOTHUBOJICHCTBHUSL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JeOpMaIliH.

Cwitbl TpeHUS.

HesecomocTs.

Jlabopamopnasa paboma. 3menenue kodpuitmeHTa TpeHUs CKOJIbXKEHUS.
Camocmoamenvnan paooma.

Cooo6menue Ha TeMy: «.Hptoron, I'. 'anuneii»

Pemienne skcnepuMeHTanbHbIX 3a1ad.  CocCTaBleHHME KPOCCBOPIOB IO
IIPONJECHHON TEME.

11



1.3. 3aKkoHbI cOXpaHeHMUH.

3aKkoH coxpaHeHusi uMiyjibca. PeaktuBHoe nBuxkeHue. Pabora cuibl.
Pabora moreHImanbHbIX cwil. MomntHoCcTh. JHeprus. KuHeruueckasi SHEprusi.
[TorennuanbHas dHEprusi. 3aKOH COXpPAHEHUs] MEXaHW4ecKou 3Hepruu. [lpu-
MEHEHHUE 3aKOHOB COXPaHEHUS.
Jemoncmpayuu
PeakTuBHOE ABMKEHUE.
[Tepexoa mOTeHIIMATBLHON YHEPTUU B KHHETHUECKYIO U OOPATHO.
Camocmoamenvnan padoma.
Pertennie kauecTBEeHHBIX 3aj1a4 110 TeMe. CocTaBlIeHUE OMOPHOI0 KOHCIIEKTa

Pa3nen 2: MouekyJsipuas pusuka. Tepmoaunamuka.

2.1. OcHOBHBIE TIOJIOKEHUS] MOJIEKYJISIPHO-KHHETHYECKOl  TEeOpHH.
HpeanbHbli ra3

OCHOBHBIE MOJO0KEHUS MOJIEKYISIPHO-KMHETHYECKON Teopuu. Pazmepbl
U Macca MOJIeKyl u atoMoB. bpoyHoBckoe auxenue. Huddysua. Cunbl u
SHEPrus MEXMOJIEKYJSIpHOro B3auMozeicTBuss. CrTpoeHune ra3000pa3HbIX,
KUAKUX U TBEpAbIX Tela. CKOPOCTH NBMXKEHHS MOJIEKYJI M MX H3MEpEHHE.
Nneansupiii ra3. JlaBnenue raza. OCHOBHOE YpaBHEHUE MOJEKYJISIPHO-
KMHETUYECKOU TeopuH ra3oB. TemmnepaTypa u ee u3MepeHue. 1'a30BbIe 3aKOHBI.
AOGCOMOTHBIN HYJIb TEMIepaTypbl. TepMoguHaMUYecKas 1IKajia TeMIepaTyphbl.
YpaBHEHHUE COCTOSIHUSA WIEATBHOIO ra3a. MoispHas razoBas OCTOSIHHAS.
Jemoncmpayuu
JIBuxkeHue OpOYHOBCKUX yacTull. VM3MeHeHue JaBieHus ra3za ¢ U3MEHEHUEM
TEeMIEepaTyphl IPH MOCTOSHHOM 00bEME.
Camocmoamenvhas paboma.
N3rorosieHne Moenen KpUCTaNIMYECKON PEIETKH.

2.2. OCHOBBI TEPMOIMHAMMKH.

OcCHOBHbBIC MOHATHSI U OMpe/eicHus. BHYTpeHHSI SHEPrusi CUCTEMBI.
BuyTpeHnsisi sHeprusi ujeanbHoro rasza. PaGora u Ttemnora kak (opmbl
Mepelayn SHEPruM. TemIoeMKOCTh. Y JENbHAsl TEIUIOEMKOCTh. Y PaBHEHUE
TeruioBoro 6amanca. [lepBoe Hauano TepMoauHaMUKU. AnraOaTHBIN MpoIiecc.
[Tpunnun neiictBus TemioBoil MamnHbl. KIIJ] TermmoBoro asurarens. Bropoe
Hayajgo TepMOAMHAMUKHU. TepMoauHamMuyeckas  IIKajga  TeMmIeparyp.
XonoauipHble MalIUHGBL. TeroBbie ABUraTenu. OxpaHa IpUpPOLIBI.
Hemoncmpauuu
Huddyzus. U3oTrepmudeckuit 1 1300apHbIN MPOIECCHI.

Jlabopamopnasa padoma. OnbiTHAA npoBepka 3akoHa I'eit — Jlroccaka.
Camocmoamenvnan paooma.

Hoxnan Ha temy: «J1. 1. Menaenees, benya Ilons Omune Knaneitpon».
Pemenue 3anau ¢ aneMeHTaMu MOAEITUPOBAHUS CUTYAIUU.

2.3. CBoiicTBa mapos.
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Wcnapenne u koHneHcarus. HaceleHHbIit map u ero cBoicTBa. AG-
COJIIOTHASI M OTHOCHUTEJIbHAsA BJIAXKHOCTHh Bo3ayxa. Touka pocwl. Kumnenwue.
3aBUCUMOCTh TEeMIIepaTyphbl KUIEHUS OT JaBieHus. Ileperpersiii map u ero
HCIIOJIL30BAHHE B TEXHHUKE.

JHemoncmpayuu

N3MeHeHne BHYTpEHHEH SHEPTUH TN MPU COBEPIICHUH paOOTHI.
Mopaenu TEeIJIOBEIX ABUTATEIICH.

Camocmoamenvhas paboma.

CocraBnenue peOycoB.

Pedepat no oxpane okpykaroniei cpebi.

2.4. CBoiicTBa KUJAKOCTEH.

XapakTepuCcTUKa JKHUJIKOIO COCTOSHUS BelecTBa. [IOBEpXHOCTHBIM ClOU
KUIKOCTH. DHEPIrUsl MOBEPXHOCTHOTO CJIOsI. SIBIEHUS HA TPaHULIE )KUIKOCTH C
TBEPJIbIM TeJoM. KanuiuispHele sSiBICHUS.

Jemoncmpayuu

Kurienue BobI 1Tpy MOHM>KEHHOM J1aBJICHHHU.

[IcuxpomeTp u rurpomerp.

SBneHus MTOBEPXHOCTHOTO HATsDKEHUSI U cMaunBaHus. Kpucrtamibl, amopdHbie
BEILIECTBA, KUAKOKPUCTALINYECKHUE TENA.

Jlabopamopnasa paooma.

N3mepeHne BIaKHOCTH BO3yXa.

2.5. CBoiicTBa TBEpPAbIX TeJl.

XapakTepucTUKa TBEPAOIO COCTOSHUS BELIECTBA. YIPYrue CBOMCTBA
TBepJbIX Tell. 3akoH ['yka. MexaHnndeckue CBOICTBA TBEpAbIX Ted. TeroBoe
paclmMpeHue TBEPbIX Tell U )KuaKocTel. [lnaBneHne u kpuctaaau3anus.

Pa3jies 3: JieKTpOoAMHAMHUKA.
3.1. DnexkTpocTaTHyecKoe IoJie.
DIJIEKTPUUYECKUE 3apsapl. 3aKOH COXpaHeHus 3apsga. 3akoH Kymona.
Onektpuueckoe mnoie. HampsokeHHOCTh anekTpudeckoro mnons. [IpunHiun
cynepro3uiiuu noieil. Pabora cun snekrpocrarudeckoro mois. [lorenmmann.
Pa3zHocTh MOTEHIMATIOB. DKBUIIOTCHIMAIBHBIE MOBEPXHOCTU. CBS3b MEXAY
HAIPSP)KEHHOCTBIO W PA3HOCTBIO IMOTEHIIMATIOB  JJIEKTPUYECKOTO  TOJIA.
JIMDNEKTpUKU B dJIEKTpuueckoM mnone. llomsipuzanuss  IHAJIEKTPHUKOB.
IIpoBonHuku B 3nekrpuueckoMm mone. KonaeHcatopel. CoequHeHUE KOH-
JIeHCaTOpOB B Oartapero. DHeprusi 3apsHKeHHOro KOHJIEHCATopa. JHEeprus
AIEKTPUYECKOTO TOJIS.
JHemoncmpayuu
B3aumopenictBue 3apsokeHHbIX Tell. I[IpOBOJHMKM B DIEKTPUYECKOM IIOJIE.
JIM3neKTpuKH B 3JIeKTpuyecKoM motie. KonaeHncaropsl.
Jlabopamopnaa pabdoma. OnpenencHue ->IEKTPUYECKOTO CONPOTHUBIEHUS
poBOAHMKA 110 3akoHy OMa. Onpenenenne O/1C HcTOYHMKA TOKA.
Camocmoamenvhas paboma.
Pelienre KOMIEeTEHTHOCTHO- OPUEHTUPOBAHHBIX 3a]1a4.
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3.2. 3aK0oHBI MOCTOSIHHOI'0 TOKA.

VYcenoBus,  HEOOXOAWMBIC  JJIS  BO3HUKHOBEHHS W TOJJICPKAHHS
aNeKTpruYecKoro Toka. Cuia Toka U IJIOTHOCTh TOKa. 3akoH OMa 1 ydacTKa
neru 6e3 DJ[C. 3aBUCUMOCTH JEKTPUIECKOTO COMPOTHBICHHUS OT MaTepuaa,
JUIMHBI ¥ ITUIOIIAQIMA TIOMEPEYHOr0 CEYCHHUS TMPOBOJHUKA. 3aBHUCHUMOCTH
ANEKTPUYECKOTO  COMPOTUBICHHUS  MPOBOJHUKOB  OT  TEMIIEpPATypBHl.
OJIEKTPOABIKYIIAsT CHJIa MCTOYHHUKA ToKa. 3akoH OMa i TOJTHOM IIeMHu.
CoenuHenne npoBOJHUKOB. CoelMHEHHWE HCTOYHUKOB  AJIEKTPUUYECKOU
sHeprun B Oartapero. 3akoH Jxoyns—IJlenua. Pabora u  MouiHOCTH
AJIEKTPUYECKOr0 TOKa. TersioBoe JaelcTBUe Toka. Pacxom DieKTposHepruu u
pacyeT ee CTOMMOCTH.

Jemoncmpayuu

TeroBoe IENCTBUE DIIEKTPUUECKOrO TOKA.

CoOcTBeHHas U TpUMECHasi IPOBOAMMOCTh TOJYIIPOBOAHUKOB.
[TorynpoBOHUKOBBINA IO/,

Tpanzucrop.

OmneIT Dpcrena.

Jlabopamopnasa paboma.

OrnpeneneHue 3MEKTPUUECKOro COMPOTUBIICHUS TPOBOIHUKA MO 3aKOHY OMa.
Onpenenenue IJ]C ucToUHMKA TOKA.

Camocmoamenvnaa paboma.

IToaroroBka npe3eHTanuii o teme: «M-A. Amnep, X.O. JleHm».

[TogroroBka mnpe3eHtanuii 1o Tteme. «lIpuMeHeHHE MOTYNMPOBOHUKOBBIX
pruOOpPOBY.

3.3 DyiekTpUYeCKHii TOK B MOJYNPOBOAHUKAX.

DNEeKTPOHHAS CTPYKTYpa TBEPBIX Tel. DHEPreTUYECKUE YPOBHU U
sHepreTudeckre 30HbI. COOCTBEHHAs! TPOBOAUMOCTH TIOIYIIPOBOTHUKOB.
[TomymipoBOTHUKOBBIC TIPHUOOPHI.

Jemoncmpayuu

B3aumopeiicTBue NMpoBOJHUKOB ¢ TOKaMU. OTKJIOHEHHUE AJIEKTPOHHOIO ITyYKa
MarHUTHBIM TTOJIEM. DJIEKTPOABUTaTENb. IJIEKTPOU3IMEPUTEIHHBIE TPUOOPHI.
Camocmoamenvnas paboma

Pemienne KonMuecTBEHHBIX M KAYECTBEHHBIX PA3HOYPOBHEBBIX 3a]1a4.

3.4. MaruuTHoOe 1oJie.

Bekrop wuHAYKIMM MArHUTHOTO TojisA. JleMCTBHE MArHUTHOrO TIOJISL HA
NPSIMOJIMHEWHBIA TMPOBOAHUK C TOKOM. 3akoH Ammepa. BzaumoneiicTBue
TOKOB. MarHuTHbIi MoTOK. PaboTa 1mo mepemenieHro IpoBOHUKA C TOKOM B
MAarHUTHOM moJie. J[eiCTBue MarHuTHOrO MOl Ha ABWKYIIuKcs 3apsa. Cuna
Jlopenua. OnpeneneHue yaeabHOro 3apsaa. Y CKOPUTENIH 3apsyKEHHbBIX YaCTHII.
Jlemoncmpayuu
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DnexktpoMarauTHas uHAYyKIuSA. OnbiTel @apajnes.
3aBucuMocts DJIC caMOMHAYKIIMU OT CKOPOCTA M3MEHEHMS CUJIbl TOKA U
WHJIYKTUBHOCTH ITPOBOJIHUKA.
Pabota snekrporeneparopa. Tpanchopmarop.
Jlabopamopnasa padoma. VI3ydeHue siBJICHUS AJEKTPOMArHUTHON HHIYKIUU.
Camocmoamenvhas paboma.
CocraBiieHHE JIEKTPUUECKUX LIENEH C MOCIEIOBATEIbHBIM U MAPaJICIIbHBIM
COEIMHEHUEM.
CoOopka comHeuHOM OaTapen U3 MOAPYYHBIX CPEICTB.

3.5 DyeKTpOMArHUTHAsA HHAYKUMS.
DneKTpoMarHuTHass WHAYKIUS. BuxpeBoe anektpuueckoe mozie. I[llkama
AJEKTPOMArHUTHBIX BOJH. CaMOMHAYKIHUS. ODHEPrusi MarHUTHOTO TIOJIS.
[Ipunnun pagnocssasu. Buael pagnocsssu. Pagnonokamnusi.
Camocmoamenvhnan padoma.
[ToaroroBka cooduenuii o teme: «lIpumenenue konedaTenbHbIX KOHTYPOB B
PaIUOTEXHUKE.

Pasnes 4: KosieOanust 1 BOJIHBI
4.1. MexaHnnuyeckue KoJieO0aHus.
KoneGarenbnoe nBmwxenue. [apmonnueckue konebanus. CBoOOAHBIE
MexaHuueckue KosneOanus. JIMHeiHble MeXaHW4YecKHue KoJieOaTeNnbHbIe CH-
cteMbl. [IpeBpaneHue sHepruu npu KojiebaTeTbHOM JBUXEHUU. Pe3oHaHC.
CBoOomHbIe  3aTyxawIue MEXaHHMYecKHhe KoyicOaHus. BbIHYXJICHHBIC
MEXaHUYeCKue KoJeOaHus.
Hemoncmpayuu
CBoOO/IHbIE U BBIHYKJEHHBIE MEXaHUYECKHE KofiebaHus. Pe3oHaHc.
OOpa3zoBaHue W pacnpocTpaHEHUE YNpyrux BoyH. Yactora koyieOaHuil u
BBICOTA TOHA 3BYKa.
Jlabopamopnaa paboma. VIzyueHue 3aBUCHUMOCTH Tiepuoaa KosebaHus
MasiTHUKA OT JIJIMHBI HUTH.
Camocmoamenvhas paboma.
Periennie metanpeaMeTHbIX 3a/1a4.
[TonroroBka mpe3eHraiuid 1o Tteme. «lIpuMeHeHne yibTpazByka W
uHpa3ByKa.

4.2. Ynpyrue BOJIHBI.

Ilorepeunpie U TPOMOIBHBIE BOJIHBL. XapPaKTEPUCTUKM BOJIHBL. Y PaBHEHHUE
iockor Oerymiedt BonHbl. MHTepdepennus BoiH. [lonstue o audpakiuun
BOJIH. 3BYKOBBIE BOJIHBL. YJIBTPa3BYK U €ro IPUMEHEHUE.

4.3. JneKTpOMarHuTHble KoJiedanus. CBOOOTHBIE SJIEKTPOMArHUTHBIC
koneOanus. [IpeBpareHue s3Hepruu B KoiaedaTeaIbHOM KOHTYpe. 3aTyxaroume
ANIEKTPOMAarHuTHBIE Kojiebanus. I 'eHepaTop He3aTyxaromux
AJIEKTPOMATrHUTHBIX KoJeOaHU!. BbIHYK1€HHbIE 3JIeKTpUUecKHue KoaeOaHusl.
[Tepemennsblil TOK. I eHepaTop NEPEMEHHOr0 TOKAa. EMKOCTHOE U HHAYKTUBHOE
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CONPOTHUBIIEHUS IEPEMEHHOIr0 TOKa. 3aKoH OMa JJIsl 3JIEKTPUUECKOM Lenun
nepeMeHHoro Toka. Pabora 1 MOLTHOCTh EPEMEHHOI0 TOKA. I'eHepaTopbl
Toka. Tpanchopmartopsl. Toku BeicoKoit yacToThl. [lonyduenue, nepenaya u
pacrpeneneHue EKTPOIHEPTUH.
JHemoncmpayuu

CBoOO/IHbIE 3JIEKTpOMArHuTHbBIE KojiebaHus. OcuuuiorpaMMa MmepeMeHHOro
Toka. Konaencarop B 1menu nepeMeHHOro Ttoka. Karynmika MHIYKTMBHOCTH B
LIENIA TIEPEMEHHOI0 TOKa. Pe30HaHC B IOCIIENOBATENIBHOW LENU MEPEMEHHOTO
ToKa. M3mydeHne u npruem 3JIeKTPOMarHuTHBIX BOJH. PainocBs3b.
Camocmoamenvnaa paboma:

Pewrenne 3a1a4 co cnenuanbHBIM YKIIOHOM.

4.4, JyeKTpOMarHuTHbIe BOJIHBI.

OJeKTpOMarHuTHOe  MoJIe  KaKk  OCOOBIi BUJ MaTEepHH.
OnexkTpoMarHuTHele BoOJHBI. BuOpatop I'epua. OTKpbITBIN KoJeOaTeNbHBIN
KOHTyp. M300perenne pammo A. C. Ilomoeim. IloHsiTHE O paguoCBs3H.
IIpuMeHeHne AIEKTPOMAarHUTHBIX BOJIH.

Jemoncmpayuu Hznyuenue u npuem  1eKMPOMAZHUMHBIX  60JIH.
Paouoceaso.

Paspnes S: Onruka.

5.1. Ipupoaa cBera.

CKOpOCTh pPACHpPOCTPAHEHHsI CBETA. 3aKOHBl OTPAXKEHUS W IPEITOMIICHHS
ceera. Ilomnoe orpaxenne. JIunH3bl. [71a3 Kak onThYeckas CUCTEMA.
Onrtuueckue npudopsI.

5.2BoanoBble cBoiicTBa cBeTa. lHTepdepenums cera. KorepeHTHOCTH
CcBETOBbIX Jjyued. UHTepdepeHidss B TOHKMX IUIeHKaX. llomockl paBHOM
tonuuHbl. Konbiia Heiotona. Mcmnonbs3oBanue WHTEpPEpEHIIMH B HAayKe H
texuuke. udpakuusa csera. udpakuus Ha eI B MapaiedbHBIX JTydax.
Hudpakunonnas pemerka. [lomstue o romorpaduu. Ilomspuzamus
nonepedHsix BOJIH. [lonspuzanus csera. J[BoitHoe nyuenpenomienue. Ilos-
pounsl. Jucnepcus cBera. Buael criektpoB. CrnekTpsl nciyckanus. CIeKTpsl

MOTJIOIIEHUS. YasTpaduoneroBoe U uHppaKkpacHOE  M3Iy4YCHUS.
Pentrenosckue nyuu. X nipupoaa u CBOMCTBA.
Hemoncmpayuu

3aKOHBI OTpaXEHUsI W MpenomiieHus: cBeTa. [lolHOe BHyTpeHHEE OTpa)KeHUE.
OnTuueckue nmpudopsl. UnTepdepenus ceera. Judpakuus ceera
[Tonspuszauus ceera.

[Tonyuenue ciekTpa ¢ MOMOIIBIO MPU3MBI.

[TomydyeHue ciekTpa ¢ mMOMOIIbIO AUGPAKITMOHHON PEIIETKH.

CnekTpockorl.

Jlabopamopnasa padoma.

Onpenenenue noka3aress MNpeIoMICHUS CTEKIIA.

Jlabopamopnasa paboma (6 ghopme npaxmuueckoil n0020moeKu)
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Habmonenne natepdepeHun 1 TUPpaKiuu CBeTa.
Camocmoamenvhasn paboma.

Coobmenue no teme: «lIpupoaa cBera»

[TocTpoenue n300pakeHus, 1aBaeMoe JIMH30i.

IToaroroBka qokiIaga ¢ Mpe3eHTAIIUEH 110 OJTHOM BRIOpAHHON TEMeE:
NudpakpacHoe u ynpTpaduoieToBoe U3IyUeHUs.

PentrenoBckoe n3nydeHue.

Pa3nen 6. OCHOBBI CICHIHAJIBHON TEOPHH OTHOCUTEIHLHOCTH.
6.1 OcHOBBI cTIEIHAILHON TEOPUH OTHOCHTEJIbHOCTH.
VHBapHaHTHOCTP MOXYJSL CKOPOCTH CBE€Ta B BaKyyMe. ITocTynatsl
OviHmreiHa. [IpocTpaHCTBO M BpeMsl CIIEUAIIBHOM TEOPUU OTHOCUTEIBHOCTH.
CBsi3b Macchl U SHEPTUU CBOOOTHON YaCTULBL. DHEPTUS TOKOS.
Camocmosamenvuaa  paboma  IlogroroBka  cooOlIeHHE 1O  TEMeE:
«IIpakTnueckoe IIPUMCHEHHE IIOJIOKEHNU CIIEHMAJIBHOW  TEOpHUH
OTHOCHUTEIBHOCTHU (LIMKJIOTPOHBI- YCKOPUTENHN 3apSKEHHBIX YaCTHIL)»

Paznen 7. JjeMeHTbI KBAHTOBOM (PU3MKH.
7.1. KBanTOBasi ONITHKA.
KBanroBass rumnore3a Ilmanka. ®otonbl. BHemnwmit ¢orolrnekrpudeckuit
addexr. Bayrpennuit horoaddext. Tumbl GoTO31€MEHTOB.
Hemoncmpauuu
dorordekr.
Camocmoamenvhas paboma
[ToarotoBka scce mo teme: «lIpumenenue sBrenus ¢orodrddexra B Moei
CHEIUATBHOCTH

7.2. du3uka aToma.

Pa3zBuTHe B3ris/IoOB Ha CTPOCHUE BEIIECTBA. 3aAKOHOMEPHOCTH B ATOMHBIX
CHeKTpax Bogopoaa. Anepuas moaens atoma. OnbiTel 3. Pesepdopna. Moaensb
atoma Bogopoza no H. bopy. KBaHTOBBIE reHEpaTOpPBI.
Jemoncmpayuu

JluneituaTbie CEKTPHl pa3IMYHBIX BemecTB. M3nydenue naszepa (KBaHTOBOTO
reHeparopa).

Camocmoamenvnas paooma.

[Toaroroska npe3enranui mno reme: «H. bop».

7.3. dU3UKa aTOMHOIO si/IpAa.

EcTecTBeHHas paluOaKTUBHOCTh. 3aKOH PaJMOaKTUBHOroO pacnaja. CrnocoOsl
HAOJIOACHUSI W PETUCTpAIluu 3apsDKeHHBIX dacTull. Jddexkr BaBuimoBa —
YepenkoBa. CtpoeHue aroMHoro sapa. Jlepekr Maccel, 3HEprus CBs3U U
YCTOMYMBOCTh  aTOMHBIX  saep. SnepHple peakuun. MckyccrBeHHas
panuoakTUBHOCTL. Jlenenue Ttspkensix spep. lLlenHas sAnepHas peaxnus.
VYnpasnsgemas  nenHas — peakuusa.  SnepHeid  peakrop.  IlomydeHwue

17



PaIMOAKTUBHBIX HM30TONOB W WX IPUMEHEHHE. bHonornueckoe aeicTBUe
PaIMOaKTUBHBIX U3JYUYCHUIN. DJIEMEHTApHbIC YACTHUIIBI.

Jemoncmpayuu

C4eTyrK MOHU3HUPYIOIHNX U3TYyYEHH.

Camocmoamenvnan padoma.

O630p nurepaTyphl 1o Teme: «BiusHue SAEpHBIX peakiuid Ha KHUBBIE
OpraHU3MbI»

TemaTuka HHIMBUIYAJIbHBIX POEKTOB:

» Anekcannp CremanoBuu [lonmoB — pycckuil yueHblil, n3o0peraTelb
panuo.

* AlbTEepHATUBHAS SHEPTETUKA.

* AKyCTHYECKHE CBOKCTBA NOJYIIPOBOJIHUKOB.

* ATomHast OaTapelika U pallOaKTUBHBIE MTOICBETKH

* Ousnueckue NPUHIUNBI (YHKIMOHUPOBAHUS MHPOPMAIIMOHHBIX U
TEIEKOMMYHHUKALIMOHHBIX CUCTEM

* ACTpOHOMHUSI HAIIMX JTHEU. ACTEPOUIbI.

* AtomHas puszuka. M3oronsl. [I[puMeHeHne paagnoakTUBHBIX U30TOIOB.

* beckOoHTaKTHBIE METO/IbI KOHTPOJISI TEMIIEPATYPHI.

* bunonspHble TPaH3UCTOPBL.

* Bennuaiimme oTKpbITUS (PU3UKH.

* DJIEKTpUUECKHE pa3psiibl Ha CIyxk0Oe yeloBeKa.

* Biiusinue nedextoB Ha ¢puznUecKue CBOMCTBA KPUCTAIIIOB.

* Bcenennas v TeMHasi Matepusl.

* ['onorpacdus u ee mpuMeHeHue.

 becripoBoaHas nepegaya 3JIEKTPUUYECTBA

* Iudpakius B HaIICH KU3HHU.

* JKuakue kpuctauibl.

* 3HaueHue OTKpbITUH [ "anmuies.

* Anp0epT DiiHIITeHH U udpoBas TexHuka ((poroanmapaTsl U T.1.).

* Mcniosib30BaHME 3IIEKTPOIHEPTUU B TPAHCIIOPTE.

» Knaccudukanus u xapakTepuUCTUKU AJI€MEHTAPHBIX YaCTHII.

* KprosnekTpoHuka (MUKpPOIJIEKTPOHUKA U XOI0T).

* BO3MOYKHOCTH COBPEMEHHBIX JIa3€POB.

* Jleonapao na Bunuu — y4eHbIi 1 U300peTaTenb.

* MukpoBonHoBO€e u3nydenue. llons3a u Bpen.

* MeTox Me4eHBIX aTOMOB.

* MeTonibl HaOMIOJEHUSI U PErHCTPALMU PAaJUOAKTUBHBIX H3JIYYEHUH U
YaCTHLL.

. Hanorexnonorus — MEXIUCUUATUIMHAPHAS 00J1acTh
dbyHAaMEHTaIbHON U MPUKIIAJIHOW HAYKU U TEXHUKH.

» Hukona Tecna: »xu3Hbp 1 HEOOBIYaHBIC OTKPBITHS.
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* Huxonan KomepHuk — co3marenb TEeIHUONECHTPUUYECKOW CUCTEMBI
Mupa.

* Hunsc bop — oaun u3 cozmareneit coBpeMeHHON (DU3UKH.

* Hykneocunres Bo BeeneHnom.

* OnTUYecKUe SIBJICHUS B IPUPO/IE.

. OTkpbITHE U MIPUMEHEHUE BBICOKOTEMIIEPATYPHOI
CBEPXIIPOBOIMMOCTH.

* [lepeMeHHBIN 3EKTPUUECKUN TOK U €r0 IPUMEHEHHUE.

* [I1a3Ma — 4yeTBEepTOE COCTOSIHME BEIIECTBA.

* [Inanetrst COJIHEUHOU CUCTEMBI.

* [TomynpoBOAHMKOBBIE JATYUKHU TEMIIEPATYPHI.

* [IpumMeHeHne KUKUX KPUCTATUIOB B MIPOMBIILIEHHOCTH.

* [IpumeHeHue sIAEpPHBIX PEAKTOPOB.

* [Ipupona deppomarnerusma.

* [IpoGnembl 3KOJIOTHH, CBS3aHHBIE C WCIIOJH30BAHUEM TEIUIOBBIX
MalIl}H.

* [Iponcxoxnenne CoTHEYHON CUCTEMBI.

* [Ire30omexkTpruuecknii 3PpQPeKT ero npuMeHeHue.

* PeJIMKTOBOE U3IIyUEHUE.

» CeHCOpHBIE dKPaHbl U (PU3UIECKUE TIPOIECCHI

* PoxxzieHre v 3BOJIIOIUS 3BE3/1.

* CoBpeMEHHas CITyTHUKOBAs CBS3b.

» CoBpeMeHHas ¢puznueckas KapTUHa MUpA.

* COBpEMEHHBIE CPEJICTBA CBSI3HU.

* CoJIHIIE — HUCTOYHUK JKM3HU HA 3eMJIe.

* YpaBiasseMblii TEPMOSIAEPHBIN CUHTES.

* YCKOpHUTENM 3apsIKEHHBIX YACTHII.

» Ou3rKa B COBPEMEHHBIX TEXHOJIOTUAX

» duznueckue cBoCcTBa aTMOC(hEpHI.

* ®OTO3JIEMEHTHL.

* UepHbl€ OBIPHI.

e [IIkana 3€KTPOMArHUTHBIX BOJIH.

* DKOJIOTMYECKUE TIPOOJIEMbl U BOZMOXHBIE ITyTH UX PEIICHUS.
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XAPAKTEPUCTHUKA OCHOBHbBIX BUJIOB YYEBHOM
AEATEJBHOCTU CTYJAEHTOB

Coneprxanue o0yueHus

XapakTepucTHKa OCHOBHBIX BHJIOB JCSATSIBHOCTH CTY/ICHTOB (Ha
ypOBHE Y4eOHBIX ACHCTBHIA)

BBeaenue

YMeHHsI TOCTAaHOBKH IIeJIeH JAeATSIBPHOCTH, TJIAaHUPOBAHUS COO-
CTBCHHOU AEATCILHOCTH JJIS JIOCTHXKCHHMS ITIOCTABICHHBIX ICTICH,
NpEABUICHUS BO3MOXHBIX PE3yJbTaTOB 3TUX JICHCTBUH,
OpraHu3allid  CaMOKOHTPOJST U OIEHKH  IOJIYYCHHBIX
pesynbraToB. Pa3BuTHE CIOCOOHOCTH SICHO M TOYHO H3JIAraTh
CBOM MBICJIM, JIOTUYECKH OOOCHOBBIBATH CBOIO TOYKY 3PEHUS,
BOCIIPUHUMATh W aAHAJU3HPOBATh MHEHHUS COOCCEIHUKOB,
MIPU3HABAs MIPaBO JIPYroro YeJIOBEeKa Ha UHOE MHEHHE.
[IpousBenenne w3MepeHUs (GU3HUECKUX BEIMYMH M OIICHKA
TPAHUIIBI TOTPEUTHOCTEN H3MEPEHUH.

[IpencraBinenue TpaHUIBl TOTPEIIHOCTEH U3MEPEHUM MpH
[IOCTPOCHHUHU I'Pa(pUKOB.

VYmMmenne BBICKA3bIBaTh TUMNOTE3bI TSI O0OBSICHEHHS
HaO0JII0TaEMBIX SBJICHUI.

YMeHue npejiaratb MOAEIH SABICHUM.

VYkazaHue rpaHul] IpUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
N3noxeHne OCHOBHBIX IMIOJOKEHUN COBPEMEHHOM Hay4yHOU
KapTHUHBI

MHpa.

[IpuBeneHne mnpuUMEpOB BIWAHHUS OTKPBHITUH B (QU3NKE Ha
mporpecc B  TEXHUKE M  TEXHOJOTMU  MPOU3BOJCTBA.
HcnonszoBanue MaTepHeTa as noucka nHGopmanuu

1. MEXAHUKA

Kunemamurxa

[IpencraBieHne MEXaHUYECKOTO IBMIKEHUS TeJa ypaBHEHUSIMHU
3aBUCHUMOCTH KOOPAHMHAT U MPOEKIHUEH CKOPOCTH OT BPEMEHH.
[IpencraBieHre MEXaHMYECKOTO IBUKEHMs Tela TIpadukaMu
3aBUCHUMOCTH KOOPAMHAT U MPOEKIHUEH CKOPOCTH OT BPEMEHH.
OnpeneneHre KOOpAUHAT MPOWIEHHOIO IIYyTH, CKOPOCTH U
YCKOpEHUsl Tela MO TrpadukaM 3aBUCHMOCTH KOOpPAMHAT H
MPOEKIMIH CKOPOCTH OT BpeMeHHu. OrpeaesneHue KOOpIUHAT
MPOMIEHHOr0 IMYyTH, CKOPOCTM M YCKOpPEHHUs Tejla [0
YPaBHEHUSM 3aBUCUMOCTH KOOPIWHAT M MPOCKITUH CKOPOCTH OT
BPEMEHH.

[IpoBeneHne CpaBHUTENBHOTO aHalU3a PaBHOMEPHOTO U
PaBHOIIEPEMEHHOTO JBUKEHUM.

VYka3aHue HCIOJIb30BAHUS MOCTYNATEIbHOTO M BpAIIaTEeIbHOTO
JIBIDKCHUHU B TEXHUKE.

[IpnoOpeTenne ombiTa pabOTBl B TPYIIE C BBIOJHCHHEM
Pa3IUYHBIX COIMANBLHBIX POJICH.

Pa3paboTka BO3MOXKHOM CUCTEMBI IEUCTBUI U KOHCTPYKITUU IS
SKCHEPUMEHTAIBHOTO OMPENENICHNUS KHHEMATUYECKUX BEIUUYHH.
[IpencraBnenne wuHOpManMu O BHJAX JBIKEHUS B BUIC
TaOIULIBI

3akonwi MexaHuxu
Hbviomona

OObsAcHEHUE ACMOHCTPAalUOHHBIX OKCIICPUMCHTOB,
MOATBCPIKAAIOIMNX 3aKOH MHEPUHUU
I/I3MepCHI/IC MacCcChI TCJ1a.

20




N3mepenne cuibl B3aMMOAEHCTBUS TEJ.

Boluucnenue 3HayeHUsi CHJI MO M3BECTHBIM 3HAYEHUSM Macc
B3aMMOJICCTBYIOIIMUX TEJI U UX YCKOPEHHUIA.

Boluncnenne 3HaueHHs YCKOPEHUM Tel 1O M3BECTHBIM
3HAYECHUAM JCHCTBYIOIIMX CHJI U MAcC Tel.

CpaBHeHue CuIIbl AEHCTBUS U TPOTUBOICHCTBUS

[IpumeneHne 3akoHa BCEMUPHOTO TATOTEHUS MPH pacueTax CHII
1 YCKOPEHHUM B3aUMOJEHCTBYIOLIUX TEll.

CpaBHeHHE yCKOpeHHUsi CBOOOJIHOTO MaJeHHs] Ha IJIaHeTax
ConHeYHOW CUCTEMBI

Brigenenue B TekcTe yueOHHKA OCHOBHBIX KaTEropuil HaydHOU
nHpOpMaInu.

3akonul COXpAHEHRUsL 8
MexXaHuKke

[IpumeHeHre 3aKoHa COXpaHEHUSI UMITyJbCca JIJISi BBIYUCIICHUS
W3MEHEHUW CKOpPOCTe Tel TMpU HMX B3aUMOICHCTBUSX.
N3mepenne paboOThl CUIT U U3MEHEHUE KMHETHUYECKOW SHEpPruu
Tena. Boruncnenue paboTbl CHMT M MU3MEHEHUS KUHETUYECKOM
SHEpPruy Tena.

Brruncnenue moTeHIMANbHOM SHEPTUU TeNl B TPaBUTALIMOHHOM
nosie.  OmpeneneHue  NOTEHUUANbHONM  DHEPrUM  YIPYro
neOpMUPOBAHHOTO Tela IO U3BEeCTHOW nedopmanmu U
XKECTKocTH  Tena.  [IpuMeHeHMe  3akoHa  COXpaHEHMs
MEXaHHYeCKOW  DHEeprMM  MpH  pacueTrax  pe3yJbTaToB
B3aUMOJICHCTBUN T TpPaBUTALUOHHBIMU CHJIIAMH M CHJIAMHU
yIPYTOCTH.

VkazaHue TpaHHI] NPUMEHUMOCTH 3aKOHOB  MEXaHHKHU.
VYkazaHnue yd4eOHBIX [AMCHUUIUIMH, TPH HM3YYECHUH KOTOPBIX
WCTIONIB3YIOTCS 3aKOHBI COXPAHCHUS

2. OCHOBBI MOJICKYJISIPHOH (PM3HKH H TEPMOJIMHAMHMKH

OcHo8bl  MONIEKYIAPHOU
KUHeMU4ecKou meopuu.
Hoeanvuwiii 2az

BeinosiHeHNe SKCIEPUMEHTOB, CHyXaluX Ui O0OOCHOBaHUS
MouteKyisipHo-kuHeTnueckoit Teopun (MKT). Pemenue 3amau ¢
MIPUMEHEHHEM OCHOBHOT'O ypaBHEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPHUU Ta30B.

Omnpenenenre  mapaMeTpoB  BellecTBa B Ta3000pa3HOM
COCTOSIHUM HAa OCHOBAaHMM YPABHEHMSI COCTOSIHMSI HMIEaJIbHOTO
raza. OmnpeznencHue NapaMETPOB BEIIECTBA B Ta3000pazHOM
COCTOSHMM M IPOUCXOALIMX TPOLECCOB MO rpadukam
3aBucumoctu p (T), V (T), p (V).

DxcnepuMenTaiabHoe uccienoBanue 3asucumoctu p (T), V (T),
p (V). IlpencraBnenue B BHIE TpadUKOB HM30XOPHOTO,
1300apHOT0 M U30TEPMHUUECKOTO MTPOLIECCOB.

Beluncnenue CpeiHE KHUHETUYECKOW DJHEPrUHM  TEIJIOBOIO
IOBVKCHMS MOJIEKYJ II0 HM3BECTHOM TEMIIEpaType BeELIECTBaA.
Beicka3piBanue Trumore3 s OOBSACHEHHsS  HaOJI0JaeMbIX
ABJICHUH.  YKa3aHWe  TIpaHUL NPUMEHUMOCTH  MOJAEIHU
«HAAeALHBIA a3y U 3akoHOB MKT

OcHogwl
MepMOOUHAMUKU

I/I3MepeHHe KOJMYCCTBA TCIJIOTHI B IMPOLCCCAX TCIUIONCPCaAAYN.
Pacuer KOJIN4YCCTBA TCIIJIOTHI, HCO6XOI[I/IMOFO JJIA
OCYHICCTBJICHHUSA 3aJaHHOTO IIponccca € Tenﬂonepenaqeﬁ. Pacuer
HU3MCHCHUA BHy’I’peHHeﬁ OHCPIrun TCII, pa6OTBI H ICPCaAaHHOIO
KOJIM4YCCTBA TCIUIOTBI C HMCIIOJIB30BAHUCM IICPBOro 3aKOHAa
TCPMOAMHAMHNKH. Pacuer pa6OTbI, COBepIHeHHOﬁ ra3omMm, II0
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rpaduxy 3aBucumocth p (V).

Bbruncnenne paboThl rasza, COBEPLICHHOM MpU H3MEHEHHUHU
COCTOSIHMSI TIO 3aMKHyTOMY uukiy. Berumcinenue KIIJI npu
COBEpILEHUH T'a30M pabOThI B MPOLIECCaX U3MEHEHUs] COCTOSIHUS
no 3aMKHyToMy nukiry. OObsSCHEHHWE NPHUHLHUIIOB JAEHCTBUS
TEIUIOBBIX MalIMH. JleMOHCTpalus poiau (GU3MKU B CO3JaHUU U
COBEpLICHCTBOBAHUH TEIUIOBBIX JABUTaTENeH.

W3noxeHne cyTH 5KOJOTMYECKHX MpolseM, 0O0yCIOBICHHBIX
paboToil TEIUIOBBIX JABHUraTeiel W NpeIIoXKeHHe MyTH UuX
pemieHua.  YKazaHM€  TpPaHUIl NPUMEHUMOCTH  3aKOHOB
TEPMOJMHAMHUKHU. ¥YMEHUE BECTU JIMAJIOT, BHICIYIIMBATh MHEHHE
OIIOHEHTA, y4acTBOBAaTh B JHMCKYCCHUHM, OTKPBITO BbIpa)kaTb U
OTCTanuBaTh CBOIO TOUKY 3PEHUSI.

VYka3aHue y4eOHBIX JAMCUMIUIMH, IPU M3YYEHUH KOTOPBIX
MCTIOJIL3YIOT yueOHbIN MaTepuan «OCHOBBI TEPMOJIMHAMKI)

Csoticmea napos,
JcuoKocmetl,  meepovix
mein

W3Mepenue BIaKHOCTH BO3yXa.

Pacuer KOJIM4ECTBA TEIUIOTHI, HE00X0IUMOT0 JUIS
OCYILIECTBIIEHUS IIpoLecca IepexoJa BEIECTBA U3 OJHOTO
arperaTHOro COCTOSIHUS B

Ipyroe.

OKCHEpUMEHTAIIbHOE ~ HCCJIEIOBAaHUE  TEIUIOBBIX  CBOMCTB
BelecTBa. [IpuBeneHMe NPUMEPOB KalWJUIAPHBIX SIBJICHUM B
OBITY, IPUPOJIE, TEXHUKE.

HccnenoBanne  MEXaHMYECKHMX  CBOMCTB  TBEpABIX  TEI.
[lpumeHenne (GU3NYECKUX TOHATHA W 3aKOHOB B y4eOHOM
MaTepualie IpopecCuoHaIbHOTO XapaKkTepa.

Hcnonb3oBanne WHTepHeTa mns moucka WHGOpPMAMUA O
pa3paboTkax M TNPUMEHEHUSX COBPEMEHHBIX TBEPABIX H
aMOp(HBIX MaTEPHUAJIOB

3. 2JIeKTPOAMHAMHUKA

Sﬂekmpocmamuka

Boluucnenue cunm B3aUMOJEHCTBUS TOUYEYHBIX SJIEKTPUUYECKUX
3apsiJioB.

Boluucnenue HanpsiKEHHOCTH 3JIEKTPUYECKOTO TMOJIsI OJTHOTO U
HECKOJIbKMX TOYEUHBIX dJIEKTPUUECKHUX 3aPS/IOB.

Boluucnenue mnoTeHIMala AIEKTPUYECKOTO TOJs OJHOrO0 H
HECKOJIbKMX TOYEYHBIX SJEKTPUUYECKHX 3apsnoB. M3mepenwue
Pa3HOCTH MOTEHIIUATIOB.

H3mepenne oSHepruu DIEKTPUUYECKOTO TIOJS  3apsHKEHHOTO
KOHJIEHcaTopa.

Breluucnenue sHEprumM AIEKTPUYECKOTO TIOJNS  3apsHKEHHOTO
KOHJIEHcaTopa.

Pa3paboTka miaHa ¥ BO3MOKHOM CXEMBI ICUCTBUI dKCTICPUMEH-
TaJbHOTO ONpENENCHUs SJIEKTPOEMKOCTH KOHJEHCATOpa H
JTUAJICKTPUIECKOMN TPOHUIIAEMOCTH BEIIECTRA.

[IpoBegeHue CpaBHUTEIBLHOTO aHANW3a TPABUTALMOHHOTO H
AJIEKTPOCTATHYECKOTO TOJICH

Tlocmosnnvit mox

OOBsicHEeHHE MPUPOJBI INEKTPUUYECKOTO TOKa B MeETauIax,
NMEKTPOJINTAX,  Tras3ax, BaKyyMé M  IOJYIPOBOJHUKAX
[lpumenenne  snexkTpoiamsa B TexHuke  IIpoBenenue
CPaBHUTEIILHOTO aHaim3a HECAMOCTOSITEIILHOTO u
CaMOCTOSITEJIbHOT'O I'a30BbIX Pa3psoB
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M3mepenne MOITHOCTH AeKkTpudeckoro Toka. Mamepenue 91C
Y BHYTPEHHETO COIMPOTHUBIICHHUS MCTOYHUKA TOKA. BhImoiHeHue
pacyeToB  CWIbl TOKAa W  HAmOpsDKEHMHM HA  ydacTKax
AIEKTPUUYECKUX LETen. OOmbsicHeHne Ha npumepe
JJIEKTPUYECKON menmu ¢ nByMs uctounukamu Toka (DJ1C), B
KaKOM CJIy4ae MCTOYHHUK 3JIEKTPUYECKOW SHEpPruM paboTaeT B
pexuMe TeHEPaTopa, a B KAKOM — B PEKUME MTOTPEOUTEIIS.
Onpenenenrie TeMrepaTypbl HUTH HakanuBaHusi. M3mepenue
AJIEKTPUYECKOr0 3apsiga sjeKkTpoHa. CHSATHE BOJBTAMIIEPHOM
XapakTepUCTUKU Auoja. [IpoBeneHrne CpaBHUTEIHHOIO aHAIU3a
MTOJIYITPOBOJJHUKOBBIX JHOJIOB U TPUOJOB.

UcnonwzoBanne MWuTepHeTa mnsg mowcka WHPOPMAIUH O
MEPCIEKTUBAX  PA3BUTHUS  NOJYNPOBOJHUKOBOM  TEXHUKH.
YcTaHOBKAa NPUYMHHO-CJIEICTBEHHBIX CBSI3€M

Maenummnuvie saenenus

W3Mmepenne MHAYKIMM MarHUTHOrO noJis. Berumcienue cui,
JNEUCTBYIOIIMX Ha IPOBOAHMK C TOKOM B MAarHUTHOM IIOJIE.
Borunciienue cuii, JEHWCTBYIOIIMX Ha JJIEKTPUYECKHUM 3apsl,
JBUKYLINICS B MATHUTHOM IIOJIE.

HccnenoBanue sSBICHNUN 3JI€KTPOMArHUTHON MHAYKIIMHU, CAMOUH-
JTYKIHH.

Bbruncnenue  sHeprum  MarHuTHOro mons.  OObsicHeHue
NPUHIMNA IeHCTBUA 3eKkTpoBurarens. O0bsiCHEHHE MPUHIINIIA
NeNCTBUS reHeparopa 3JIEKTPUYECKOTO TOKa 51
JIEKTPOU3MEPUTENBbHBIX MpUOOpoB. OOBSICHEHHE MNpHHLUIA
JefcTBUsL  Macc-criekTporpada, YCKOpHUTENeH  3apsiKeHHBIX
gactul. OObSCHEHUE POJIM MAarHUTHOTO MOJS 3eMJIM B KU3HU
pacTeHH, KUBOTHBIX, YEJIOBEKA.

IIpuBenenne IIPUMEPOB IIPAKTHYECKOT O IIPUMEHEHHUS
W3Y4YEHHBIX SIBJIICHUM, 3aKOHOB, PUOOPOB, YCTPOMCTB.
IIpoBenenune CPaBHUTEIBHOTO aHaJIn3a CBOICTB
ANEKTPOCTATUYECKOT O, MATHUTHOT'O U BUXPEBOTO 3JIEKTPUUECKUX
nojsieil. OO0bsCHEHHE HAa NpUMEpPe MarHUTHBIX SBJICHUH, MOYEMY
(U3HMKY MOKHO pacCMaTpUBATh KaK METAIUCIUILUINHY

4. Koj1e0aHUA U BOJHBI

Mexanuueckue xonebanus

HccnenoBanue 3aBUCUMOCTH repuoa Kose0aHui
MaT€MaTHYeCKOro MasiTHHKa OT €ro JUIMHBL, MacChl U
aMIUTUTY/ABI KosebaHuii. MccnenoBanre 3aBUCUMOCTH MIEPHO/IA
Koe0aHui Tpy3a Ha MPYKHWHE OT €ro MacChl M KECTKOCTH
MPY>KUHBI. Boruncnenue nepuoaa Kosie0aHui
MaTE€MaTHUYECKOr0 MAasTHHKAa IO W3BECTHOMY 3HAYEHUIO €ro
JUTMHBL. Beraucnenue neproga kojeOaHU rpy3a Ha MPYKHUHE
10 U3BECTHBIM 3HAYEHUSIM €TI0 MACChl U KECTKOCTU MPYKUHBI.
BbipaboTka  HaBBIKOB ~ BOCIPUHUMATh,  AHAJIM3UPOBATH,
nepepadaTbIBaTh U NPEAbSIBISITh UHYOPMALIUIO B COOTBETCTBUU
C IIOCTAaBJICHHBIMU 3aJa4aMH.

[lpuBeneHre NpPUMEPOB ABTOKOJIEOATENFHBIX MEXaHUYECKUX
cucreM. [IpoBenenne knaccupukanuy KoiaeOaHui

Ynpyeue eonnul

H3mepenne UMHBI 3BYKOBOM BOJHBI 110  pe3yJbTaTaM
HaOmroAeHu HHTep(EepEeHLINN 3BYKOBBIX BOJIH.

Habmonenne u oObBsSCHEHHWE SBICHHNA WHTEPPEPEHINH U
JU(PPaKIUU MEXaHUYECKUX BOJIH.
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[IpencraBnenne oOnacTeil NpPUMEHEHHsS YIbTpa3ByKa W
MEPCIIEKTHBBl €r0 HCIOJB30BaHUS B PA3IMYHBIX 00JACTIX
HayKH, TEXHUKH, B METULIUHE.

NznoxkeHne CyTH SKOJOTHYECKHX NpoOJieM, CBSI3aHHBIX C
BO3/ICHCTBHEM 3BYKOBBIX BOJIH HAa OpraHU3M YeJIOBEKa

Dnekmpomacnummule
rxonebanus

HaGmromenue ocmuiorpaMM  TapMOHMYECKHX — KOJeOaHUH
CHUIIBI TOKA B IICTIH.

N3mepeHne 3EKTPOEMKOCTH  KoHAeHcartopa. HM3MepeHnue
WHYKTUBHOCTb KaTYIIKH.

UccnenoBanue  gBJIEHUS  DJIEKTPUUYECKOTO  PE30OHAHCA B
MOCIeIOBAaTEIBHOM 1IN,

[IpoBeneHne aHaIOTMM MEXTy (PU3NYESCKUMH BEITMYUHAMM,
XapaKTEePU3YIOUIUMU MEXaHUYECKYI0 U 3JIEKTPOMArHUTHYIO
KoJieOaTeNIbHbIE CUCTEMBI.

Pacuer 3HaueHuid Cuibl TOKAa W HAIPSDHKEHUS HA JIIEMEHTax
e IEPEMEHHOTO TOKA.

UccnenoBanne  mpuHmmma  JaedcTBUS — TpaHcdopmartopa.
HccnenoBanue npuHIUIIA AEHCTBUS TeHEpaTOpa MEePEeMEHHOTO
Toka. Mcnonp3oBanue MHTEpHETA /M1 MTOMICKa WHGOPMAIIUU O
COBPEMEHHBIX CIIOCO0aX Mepeaaun AICKTPOIHESPT U

3ﬂ€KMpOMCZZHuWZHbl€
6OJIHbl

Ocy1iuecTBiieHHne paguonepenadn u paguonpuema.
HccnenoBanue CBONCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOUIBIO
MOOWIBHOTO TeneoHa.

Pa3BuTHE 1IEHHOCTHOTO OTHONIEHHUS K M3y4aeMbIM Ha ypoKax
¢u3uk O0BEKTaM W OCBaMBAaE€MBIM BHUAAM JIEATEIHHOCTH.
OOBsICHEHHE TPUHIMITAAIBHOTO PAa3INdusl MPUPOJIBI YIPYTHX
U 3JIEKTPOMAarHUTHBIX BOJIH. M37105)k€HHE CYTH 3KOJOTMYECKHUX
npo0JieM, CBS3aHHBIX C JJIEKTPOMATHUTHBIMU KOJICOAHUSIMHU U
BoiHaMU. OOBSICHEHHE POJU DIIEKTPOMArHUTHBIX BOJH B
COBPEMEHHBIX HCCIIEA0BaHUIX BeceneHHon

5. OIITUKA

Ilpupooa ceema

[IpumeHeHre Ha MpaKTUKE 3aKOHOB OTPAXKEHUSI U MPEIOMIICHHUS
CBETa IPH PEIICHUU 3a/1a4.

OnpeneneHrie  CHEKTPAIBbHBIX  TPAHULl  YYBCTBUTEIBHOCTH
YEJI0OBEYECKOTO II1a3a.

YMeHue cTpouTh N300pakeHus MPeAMETOB, 1aBacMble JTHH3AMHU.
Pacuer paccTostHusSt OT JMH3BI O HM300paKEHUS TpPEIMETa.
Pacuer onrtuyeckoit cunbl suH3BL. W3mepenue (okycHOro
paccTosiHug JWH3bL. VcnbITaHWe MoOJENned MHUKPOCKONa |
TEJIECKOIIa

Bonnoessie ceolicmea
ceema

HaGnronenue siBieHuss UHTEPPEPEHIMU HIIEKTPOMArHUTHBIX
BosiH. HaOmtonenue sBneHuss audpakuuy 3JI€KTpOMarHUTHBIX
BoJiH. Habmiogenue sBieHUs MOJSPU3ALUK 3JIEKTPOMArHUTHBIX
BOJIH. 3MepeHune [UIMHBI CBETOBOH BOJHBI II0 pe3yJbTaTaM
HabOmofeHus: siBJeHus untepdepenuun. Habmonenue siBieHus
mudpakuuu ceeta. HaOnroneHue siBeHMsT NONApU3ALMU U
pucriepcun  cBeta. Ilowck pasnmuuuMii ¥ CXOICTBA  MEXAY
IU(PPAaKLIUOHHBIM U TUCIIEPCUOHHBIM CIIEKTPAMHU.

[IpuBeneHure mpuMepoB NOSABICHHS B IPUPOJIE U HCIIOIb30BaHHS
B TEXHUKE SIBIICHUI UHTEeppepeHInH, AUPPpaKLIUH, TOIIpU3aALIH
u jaucnepcuu cBera. llepeuncieHne MeETONOB TMO3HAHMS,
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|KOTOpI)Ie HCII0JIb30BAHEBI MPH U3YYCHUHN YKAa3aHHBIX SIBIICHUI

6.0OcHOBBI crielUAIbHON TEOPHH OTHOCUTEJILHOCTH

OcHosbl CcneyuanbHol
meopuu
OMHOCUMENbHOCMU

OO0BsicHeHHE 3HAUMMOCTH OTbITa MaiikeIbcoHa-
Mopnu

DopMyIUPOBAHUE TTOCTYIIATOB

OO0BbsacHenue 3(pdexTa 3aMeTIeHUs BpeMEHU
Pacuer sHEpruu 1moxost, UMITyIIbCa, SHEPTHH
CBOOOTHON YaCTHIIbI

BripaboTka HaBBIKOB BOCTIPUHHMATH,
aHAIM3UPOBATh, IepepadaThIBATh U MPEIBSIBIATH
WHPOPMAIIHIO B COOTBETCTBUH C TIOCTaBICHHBIMHU
3alagyamMu

7. 3J1eMeHThLI KBAHTOBOM

puzuxn

Keanmosas onmuxa

Hab6mronate doTosnexkrpuueckuii 3phexT.

OObscHsTh 3aK0HBI CTONIETOBA U JJaBICHHUE CBETA

Ha OCHOBE KBAaHTOBBIX MPECTABICHUN

HaGmronenne Qotosnekrpuyeckoro s3¢ddexra. OObAcHeHHE
3akoHOB (CTONeTOBa HAa OCHOBE KBAaHTOBBIX IMPEICTABICHUIA.
Pacuer MmakcMMaJIbHON KMHETUYECKON DHEPIUU JJIEKTPOHOB IIPU
dhoToanekTpuueckoM ddekre.

Omnpenenenne pabOThIl  BBIXOAA OJEKTpOHA MO  rpaduky
3aBUCUMOCTH  MaKCUMaJbHOM  KHHETHYECKOW  DHEPruu
(OTO3TIEKTPOHOB OT YAaCTOTHI cBeTa. MI3MepeHne paboThl BBIX01a
anexkTpoHa. Ilepeuncrnenue npuOOpPOB YCTAaHOBKH, B KOTOPBIX
MIPUMEHSIETCS 0€3-UHEPIUOHHOCTE GoTodh(heKTa.

OObscHeHHE KOPITyCKYJISIPHO-BOJIHOBOTO Jyajn3Ma CBOWCTB
¢dotonoB. OOBSICHEHHE POJIM KBAaHTOBOH ONTHKH B Pa3BUTHU
COBpEeMEHHOU (pu3uku

Duszuka amoma

Borunciienue qiimHbl BOJIHBL e bpoiiist yacTUIsl

C U3BECTHBIM 3HAYCHUEM UMITYJIbCA

Habnroienne nuHelyaThIX CIIEKTPOB.

Pacuer 9acToThl W IJUHBI BOJHBI HMCIYCKAa€MOTO CBETa IPHU
mepexojie aTroMa BOJAOPOJa U3 OJHOTO  CTAIlMOHAPHOTO
coctossHUsT B gpyroe.  OObBsCHEHHWE  MPOUCXOKIACHUS
JIMHEWYATOr0 CIEKTpa aToMa BOAOPOAA U Pa3INUUs JIMHEMUAThIX
CIIEKTPOB pa3IM4HbBIX Tra3oB. VcciaegoBaHue JMHEWYATOrO
CIEKTpa.

UccnenoBanue mnpuHIuna pabOThl JTIOMHHECIICHTHOW JIAMIIBL.
HaGmionenne u 0ObACHEHWE TMPUHIMUNA JEHCTBUS Ja3epa.
[IpuBeneHne mpUMepOB MCTIOIL30BAHMS JIa3epa B COBPEMEHHOMN
HayKe U TEXHHKE.

Ucnonp3oBanne WMHTEepHeTa 111 moWicka uH(pOpManmuu O
MEePCIEKTHBAX MPUMEHEHUS J1a3epa

Dusuxka amomno2o A0pa

[IpencraBneHune o XxapakTepe YETHIPEX TUIIOB

(yH1aMEHTaIbHBIX B3aUMOJIEHCTBUI

3JIEMEHTAPHBIX YaCTUI] B BUJIE TaOJIUIIbI

HaGntonenne TpekoB anbda-yacTul B Kamepe Buibcona.
PeructpupoBanne s1epHBIX U3IYYEHHH C NOMOLIBIO CYETUMKA
Ieiirepa.

PacueT sHepruu cBsi3M aTOMHBIX SJIED.

OmnpeneneHue 3apsiia M MacCOBOIO 4YHCJIA ATOMHOIO sapa,
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BO3HHMKAWOIIEr0 B  pe3yibTaTe pPAJMOAKTHUBHOIO pacmnaja.
Brruncnenue sHepruu, 0CBOOOKIAIOIICHCS MIPH PATHOAKTHUBHOM
pacmaze.

Ornpezenennie NPOAYKTOB AJIEPHOMN peaKIUu.

Boeruucinenue oSHepruu, OCBOOOKIAIOMIEHCS TIPH  SASPHBIX
peakuusix. lloHMmManwe  OpeUMMyHIECTB U HEIOCTAaTKOB
WCIIOIB30BaHUSI AaTOMHOMN YHEPTUN U MOHU3ZUPYIOIINX U3TYyIeHUN
B IIPOMBILIEHHOCTH, MEJIULIUHE.

W3noxxeHue CyTH DSKOJIOTUYECKUX TMPOOJEM, CBSI3aHHBIX C
OMOJIOTUYECKUM  JCHCTBHEM  pPaTUOAKTHBHBIX  M3ITYYCHHM.
[IpoBenenue kmaccudukanyu SIEMEHTAPHBIX YacTHUIl IO UX
(bu3nueckUM XapakTepucTUKaMm (Macce, 3apsjy, BPEMEHH
YKU3HH, CTIUHY U T.1I.).

[lonnmaHue LEHHOCTeH HAyYHOTro TMO3HAaHUS MHpa HE BOOOIIE
JUIsL YelloBeYeCTBa B LIEJIOM, a sl KaXIOro o0ydarolierocs
JIUYHO, IEHHOCTEN OBJIaICHUS] METO/IOM HAYYHOT'O MTO3HAHMS J1JIs
JNOCTHKEHHsI ~ ycrmexa B JIOOOM  BUAE  MPAKTUYECKOM
NEeATETbHOCTH

26




YYEBHO-METOJIWYECKOE M MATEPUAJTBHO-TEXHUYECKOE
OBECIEYEHUE MPOTPAMMOBI YYUEBHOM JIMCLHMTILITAHBI
OV/].11 ®U3UKA

OcBoenue mnporpammbl yueOHOM muctmmiuael OY/.11 ®usuka
OpPraHU30BaHO B Y4YEOHOM KaOWHETE, B KOTOPOM HMMEETCS BO3MOXHOCTD
o0ecreuuTs CBOOOIHBIN AocTyn B MIHTEpHET BO BpeMsl y4eOHOr o 3aHATUS U B
MepHroJ BHEYYEOHOMU ACSITEIIBHOCTH 00YJIarOIIUXCS.

B cocraB kabuHera (u3MKM BXOAUT JabopaTopus C J1IAOOPAHTCKOU
koMHaToil. Ilomenienne kabOuHeTa (U3HKU YIOBIETBOPSET TPEOOBAHMIM
CanutapHo-3nuieMuoiorudeckux npasui u HopmaTtuBoB (CanlluH 2.4.2 Ne
178-02) u ocHamieHO THMOBBIM O0OpYIOBaHMEM, yKa3aHHBIM B HACTOSIIHNX
TpeOOBaHUSIX, B TOM YHUCJIE CIEUUATU3UPOBAHHON ydeOHON MeOenpio U
CpeICcTBaMH OOYy4Y€HUs, JOCTATOUYHBIMU JJI1 BBINOJHEHUS TpeOOBaHMM K
YPOBHIO MOJITOTOBKU 00 YYaOIIUXCS.

Kabuner  ocHamieH  MyJbTUMEIUWHBIM  OOOpYJOBaHHEM ISt
NPOCMAaTPUBAaHUS BHU3yaJIbHOM HMHpoOpManuu 10 (U3UKE, CO3JAaHUs
MpEe3eHTaIlM1, BUIEOMATEPUATIOB U T. TI.

B cocTtaB yuyeOHO-METOAMYECKOT0 M MAaTEpUaTbHO-TEXHOJIOIMYECKOro
oOecrieueHus mporpammsbl yueonou qucruiuimasl OY .11 dusuka BXOAAT:

* MHOTO()YHKITMOHAJIbHBIN KOMIIJIEKC MTPENO0IaBaTes;

* HarJsIAHBIE TOCOOMST (KOMIUIEKTHI y4eOHBIX TaONHWIl, TUIaKaThI:
«Dusnueckue BEJTUYMHBI u dbyHIaMeHTalbHbIE KOHCTaHTBI,
«MexnyHapoanas cucrema emuauy CH», «lepuonnueckas cucrema
xuMuyecknx osneMmeHtoB J[.M.MenneneeBa», mOPTPETHI  BbIIAIOIIUXCA
YUEHBIX-(U3UKOB U ACTPOHOMOB);

* nH(POPMAIMOHHO-KOMMYHHUKATHBHBIC CPEICTBA;

* JKpaHHO-3BYKOBBIE MOCOOHS;

* KOMIUIEKT 3JIEKTpPOCHA0KEeHU KaOHHeTa (PU3UKHU;

* TEXHUYECKHUE CPEJICTBA 00yUYEHUS;

* JIEMOHCTpPAIIMOHHOE  Oo0OpyJoBaHue (OOIIero Ha3HAYCHUS U
TeMaTUYECKUe HaOOphI);

* nmabopaTopHoe 00opynoBaHue (00IIEero Ha3HAYCHHS] U TeMAaTHYEeCKUE
HAOOPHI);

* CTaTUYEeCKHEe, NUHAMHUYECKHE, JEMOHCTPALMOHHBIE W pPa3gaTOUYHBIE
MOJIENN;

* BCIIOMOTraTelibHOE 000pYA0BaHUE;

* KOMIUIEKT TEXHWYECKOM JOKYMEHTAlMH, B TOM YHUCIJE Macnopra Ha
cpencTtBa OOYYEHHs, WHCTPYKIIMM 10 HX HCIOJIb30BAHUIO U TEXHUKE
0e30IacHOCTH;

* OubOIMoTEeYHBIN (HOH.

B Oubnuoreunsiii (GoHI BXOAAT Yy4EOHUKH, Y4eOHO-METOAMYECKHUE
koMiuiekTel (YMK), obecrnieunBaromniye OCBOCHHE YYEOHOM MUCIUTUIMHBI
OY /.11 ®u3uka, peKOMEH0BAaHHBIE WIH JOIMYIIEHHBIE I UCTIOIb30BAHMS
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B MpodecCHOHAIBHBIX 00pPa30BaTENIbHBIX OpPraHM3allMsIX, pPeaTru3yHIIuX
o0pa3oBaTelbHYI0 MpOrpaMMy cCpeHero oOiiero oopa3zoBaHusi B Tpejeiiax
ocBoenus [ITIKPC na 6a3e ocHOBHOTO 00111€T0 00pa30BaHuUs.

bubnuoreunsiii  GoHA MOXKET OBITH JIONMOJHEH  (U3UYECKUMU
DHITUKJIOTICINSIMH, aTJlaCaMu, CJIOBApSIMHU W XpecToMmaThedl mo ¢u3uKe,
CIIpaBOYHUKAMHU TI0 (PH3MKE M TEXHHKE, HAyYHOW W HAYyYHO-TIONMYJISPHOM
JUTEPATYPON €CTECTBEHHO-HAYYHOTO COJICP KaAHUSI.

B mpomecce ocBoenus mporpammbl yueOHoM auctuumasl QY111
®duznka o00yJaromuMCcs TIPEIOCTABISACTCS BO3MOXHOCTH  JOCTyINa K
AJIEKTPOHHBIM YYEOHBIM MaTepHaiaM 1Mo (U3NKE, UMECIOITUMCS B CBOOOTHOM
nocTyne B cetu MuTepHeT (IEKTPOHHBIM KHUTaM, IIPaKTUKyMaM, TecTaMm, U

ap.).
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NHPOPMAIIMOHHOE OBECIIEYEHUE OBYYEHUA
JIUTEPATYPA

OcHoBHas uTEpaTypa
1. [Munckuii, A.A. ®uzuka: YueOHuk nis cpen.npod. obpasoBaHus /
[Munckuii A.A., I'pakoBckuit I'.10., lux FO.W., - 4-e uzn., ucnp. - M.: ®opym,
HUILL UH®PA-M, 2017. - 560 c. - (Ilpodeccuonanbroe obpazoBanue). - (36C
ZNANIUM.COM) - URL: http://znanium.com/catalog.php?bookinfo=559355
(mata obpamenus 26.08.2019).

JlonoiHUTEIbHAS JIUTEpaTypa

1. HmutpueBa, B.®. ®dusuka nns npodeccuit M crnenuaabHOCTEH
TexHosiorudeckoro npoduis: COOpHUK 3aaad: y4eO.mocooue ajis CTyA. YUPEKI.
cpen. cnen. oopas./ B.® JmurpueBa- 7-¢ uzfd., crep. — M.: Axanemusi, 2017.-
256¢.-1000 »x3.- ISBN 978-5-4468-4269-8. -TekcT: HEemocpe1CTBEHHBI.

2. Ky3nenos, C. 1. CnpaBounuk mno ¢usuke: ydeOHOe mocoOue st
CIIO / C. U. Ky3uenos, K. 1. Poro3un; mox pea. B. B. JlapuonoB. — DneKkTpoH.
TekcToBbie naHHble. — Capartos: IIpodo6pazoBanue, 2017. — 219 c. — 978-5-
4488-0030-6. —URL: http://www.iprbookshop.ru/66399.html(nata oOparmmeHwst
26.08.2019).

3. Cawmoitnenko, II. U.EcrectBo3nanue. ®Pusuka: y4eOHUK ISl CTYI.
yapexa. cpea.cuer. oopas. / IL.U. camoitnenko. -2-e u3n., crep. -M.: Akanemus,
2017.-336¢.-3000 5k3.- ISBN 978-5-4468-4474-6. -TekcT: HENOCPEACTBEHHBI.

4, ®uznka. Mexannueckue konebanusi. COOpHUK 3a7ad C pEUICHUSMMU:
3amaunuk ans CIIO / coct. b. K. JlantenkoB. — Caparos: [IpodoOpazoBanue,
2019. — 164 c. — ISBN 978-

5.  Yakak, A. A. MonekynsipHas ¢usuka: yaeOnoe nocooue nist CIIO /
A. A. Yakak; non penakuueit M. I'. Kydyepenko. — Capatos: IIpodobpazoBanue,
2020. — 377 c¢. — ISBN 978-5-4488-0670-4. — Tekct: 3MeKTpOHHBINA //
OnekTpoHHO-OMOnMMoreuynas cucrema IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/91895.html (mara oopamenwus: 04.02.2020). — Pexum
JOCTyTA: JJIT aBTOPU3UP. TOJIb30BaTENEH

6. Yakak, A. A. ®usuka: yueoHoe nocooue st CIIO / A. A. Yakak, C.
H. Jleryra. — Caparos: [IpodobpazoBanne, 2020. — 541 ¢c. — ISBN 978-5-4488-
0667-4. — TekcT: 2JIEeKTpOHHBIN // DnexkTpoHHO-OMOMMoTeuHast cucrema [PR
BOOKS: [caiit]. — URL: http://www.iprbookshop.ru/92191.html (mara
obOpamenust: 10.02.2020). — Pexxum noctyna: ans apropusup. [lonbs3oBareneit

HNuTepHeT- pecypcesl
1.  www.fcior.edu.ru (DenepanpHplii  HEHTp  HMH(DOPMAIIMOHHO-
00pa3oBaTeIbHBIX PECYPCOB).
2. www.dic.academic.ru (Axkamemuk. CroBapd U SHIUKIOICIHH).
www.booksgid.com (Books Gid. DaekTponHas OMOIHOTEKA).
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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'mobanteka. ['mobanbHas OMOIMOTEKAa HAYYHBIX
peCypcoB).

4.  www.window.edu.ru (EguHoe OKHO gocTyma K 00pa3oBaTEIbHBIM
pecypcam).

5. www.st-books.ru (JIyamas yueOHast mutepatypa).

6.  www.school.edu.ru  (Poccuiickuii  0Opa3oBaTeibHBI  TOPTAI.

JlocTymHOCTh, KadecTBO, 3pdekTuBHOCTE). WWW. ru/book (DnexrpoHHas
OuOIMOTEeUHas CUCTEMA).

7. www.alleng.ru/edu/phys.htm (O6pa3oBarensHbie pecypcbl MHTepHeTa
— Owusuka). www. school-collection. edu. ru (Exunas kosuteknust UQpPOBBIX
00pa3oBaTeIbHBIX PECYPCOB).

8. https//fiz.1september.ru (yueOHo-mMeTonueckas razera «Dusukay).

9.  www.n-t.ru/nl/fz (HoGeneBckue taypeats 1o GpU3nKe).

10.  www.nuclphys.sinp.msu.ru (Inepuas ¢pusuka B Mu epHere).

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

12.  www.kvant.mccme.ru (Hay4YHO-TIOMYJISIPHBIN buzuko-
MaTematndeckuii kypHas «KBaHT»). Www. Yo0S. ru/natural-sciences/html
(ecTeCTBEHHO-HAYYHBIN )KypHAI I MOJIOASKHU «[1yTh B HAYKY»).
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