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1.MNoAcHNTeNnbHaaA 3anuncka.

MporpammMa 06L1e06pa3oBaTeNbHON YY4EeOHON AMCUMNANHBI «PU3MKa» MpeAHa3HaYeHa
AN U3ydeHns (uM3MKKM B MpoeccuoHanbHbiX 06pa3oBaTenbHbIX opraHmsauunax Crilo,
peanuayloWwmx obpasoBaTelbHYyO MporpammMmy cpefHero obuiero obpasoBaHMsa B npegenax
OCBOEHWUSI OCHOBHOW npodeccnoHanbHONn ob6pasoBaTensHoW nporpammbl CMO (OMOM
ClMNO) Ha 6a3e OCHOBHOro obuiero o6bpasoBaHWA Npu MNOATOTOBKe KBaM(ULMPOBAHHbIX
pabounx, cnyxawmx u crneunmannmcToB cpegHero 3BeHa.

Mporpamma pa3paboTaHa Ha ocHoBe TpeboBaHnin PTOC cpefHero obuero obpasoBaHus,
npeabsABAsAEMbIX K CTPYKTYpPE, COAEPXKaHUIO U pe3ynbTaTaM 0CBOEHUS YUYeOHOWN AUCUUNINHDI
«®Pu3nKa», B COOTBETCTBUM C PekomeHpaumMamu Mo opraHusauum nonyyvyeHus cpepHero
obuwiero o6bpasoBaHua B nMpefenax OCBOeHMA o06pa3oBaTefibHbIX MporpaMM CpeaHero
npogeccnoHanbHOro obpasoBaHWss Ha 6a3e OCHOBHOro 06LUero obpasoBaHWs, C YYETOM
MpvmepHO OCHOBHOM  06pa3oBaTe/lbHOM MporpamMbl CpefHero obuiero obpasoBaHus,
0l06pEeHHON pelleHneM (hedepanbHOro y4ebHO-MeTOANYECKOrO 00beANHEHUS MO 06Lemy
ob6pasoBaHMt0 (NPOTOKON OT 28 moHA 2016 r. Ne 2-16-3) U nonyvaeMon npogeccun wnnm
cneunanbHOCTU CpefHero npodgeccuoHanbHOro ob6pasoBaHua (nMucbmMo JlenaptameHTa
rocyaapCTBEHHON MOMUTUKKU B chepe NoAroToBKM paboumx kagpoB n MO MuHob6pHayKu
Poccum ot 17.03.2015 Ne 06-259).

CopaepxaHue nporpammbl «PU3nKa» HarnpaBneHO Ha AOCTMIKEHME CedyLWNX Lenen:

* OCBOEHME 3HaHWIN 0 PyHAAMEHTAIbHbIX PU3NYECKUX 3aKOHaX U MPUHLMNAX, Nexalinx

B OCHOBE COBPEMEHHOIN (PM3NYECKOM KapTUHbI MUpa; Hanmbosiee BaXKHbIX OTKPbITUAX B
06nactM (U3NKK, OKaszaBLIMX ONpefensioliee BAUSHWE Ha pPasBUTUE TEXHUKU W
TEXHONOrNMW; METOAAX Hay4YyHOro Mo3HaHMA NPUPOAbI;

* OBflafleHNe YMeHUAMM MNPOBOAUTbL HaOMOAEHUSA, NJaHUPOBaTb W BbIMOHATH
9KCNEPUMEHTbI, BbIABUIaTb FUMNOTE3bl WM CTPOUTb MOAENU, MPUMEHATb MONY4YEHHble
3HaHWA Mo (M3MKe AN1A 0O0bACHEHMA pPa3HO0Opa3HbIX (MU3NYECKMX ABMEHWIA U CBOWCTB
BELLLeCTB; NPaKTUYECKN 1CNOMb30BaTh (PU3NYECKME 3HAHUA; OLeHMBaTb JOCTOBEPHOCTb
eCTeCTBEHHO-Hay4YHON UHhopMaLuu;

* pasBuUTWe MO3HaBaTe/lbHbIX  WHTEPECOB,  WHTENNEKTyaNlbHbIX M TBOPYECKMUX
CNocoGHOCTeN B nMpouecce nNPUOOPETEHUS 3HaHWA UM YMEHWA No (u3nke c
MCNOMIb30BAHWEM  Pas3/IMYHbIX  UCTOYHWKOB  WHMOpPMaumMm 1M COBPEMEHHbLIX
MH(OPMaLMOHHBIX TEXHOIOTUA;

e BOCNMTaHWe YOEXAEHHOCTM B  BO3MOXHOCTM  MO3HaHWSA  3aKOHOB  MPUPOAbI,
MCNOJIb30BAHWA AOCTVMIKEHUI PU3NKM Ha 6naro pasBuTUA YeN0BEYECKOW LUBUAN3ALNN;
Heo6Xo4AMMOCTM COTpPYyAHMYeCTBa B MpoLecce COBMECTHOrO BbIMOMHEHUS 3ajad,
YBOKUTENbHOTO OTHOLWIEHUS K MHEHWIO ONMOHEHTa npu 06CYXAeHUU npobnem
eCTEeCTBEHHO-HAy4YHOro COAEpPXXaHUs; TOTOBHOCTU K MOpPasibHO-3TUYECKOM OLeHKe
MCNOMb30BaHMUA  HAYUHbIX AOCTUMXKEHWW, 4yBCTBA OTBETCTBEHHOCTW 3a 3aWuUTy
OKpYXatoLen cpefbl;

* MCNOMb30BaHNE NPUOOPETEHHbIX 3HAHWI U YMEHWI ANS PeLleHns nNpakTUyYecKnx 3agad
NMOBCEAHEBHOM  XXWM3HW, o06ecneyeHUss  6e30MaCHOCTU  COOGCTBEHHOM  XXU3HWU,
paunoHanbHOro NPUPOAONOAL30BAHNA N OXPaHbl OKPYXXatoLen cpefbl M BO3MOXHOCTb



MPUMEHEHUA 3HAHWA NpU  pelleHUn 3afady, BO3HUKAKLWMX B NOCAefyHoL e
npodeccMoHanbHOM AeATENbHOCTMN.

B nporpammy BK/OYEHO COAep>XaHWe, HamnpaBfieHHOe Ha (DOPMMUPOBaHME Yy CTYAEHTOB
KOMMeTEHUNN, HEeob6XoAUMbIX [ANA KayeCTBeHHOro ocBoeHus ONMOIM CIMO Ha 6a3se
OCHOBHOro o6uwero o6pasoBaHMA C MNOJly4eHMeM cpefHero obuwero o06pa3oBaHUS;
nporpaMmmbl  MOATFOTOBKU  KBaIM(UUMPOBAHHbLIX paboymx, crayxawmx, nporpammbl
NOAroTOBKM cneunannctos cpegHero 3eeHa (1111KPC, MICC3).

Mporpamma y4yebHOW AucuMnAnMHbl «PuU3nKa» ABNAETCA OCHOBOW [ANA pa3paboTku
paboymx nporpaMm, B KOTOPbIX MpogecCnoHanbHble o06pa3oBaTefbHble OpraHu3auuu,
peanusylole o06pa3oBaTefibHy0 NporpaMmMmy cpegHero obulero obpas3oBaHUs B npegenax
ocsoeHus OlOIM CIrO Ha 6a3e 0CHOBHOro 06Liero o6pasoBaHns, YTOUHAOT COLepXaHue
y4yebHOro martepuana, nocnefoBaTe/ibHOCTb €ro U3y4veHus, pacnpegesieHne y4yebHbIX 4acos,
TeMaTuKy pedepatoB, WHAUBUAYa/IbHbIX [MPOEKTOB, BUAbl CaMOCTOSATENbHLIX pPaboT,
yunTbiBasa creunguky nporpammMm NoAroTOBKU KBaM(pUUNPOBAHHbLIX pabounx, cnyxawnx un
cneynanncToB CpefHero 3BeHa, ocBanmBaemMoi npogeccun nUnm cneymanbHOCTH.

[MporpammMa MOXeT MCMOo/b30BaTbCA APYTUMU NPOdecCuoHanbHbIMU 06pa3oBaTe/ibHbIMU
opraHusauuamu, peannsylownmMmy obpasoBaTe/lbHYHO Mporpammy CcpefHero oo6Liero
obpasoBaHua B npegenax ocsoeHna OMOIM CMO Ha 6a3e 0CHOBHOro o6uwero o6pasoBaHus
(MNKPC, MMCca).

2.06Waa xapaKTepucTuUKa yyebHON AUCUMNAMHBI. B ocHOBe y4ebHOW AUCLUNINHBI
«Pu3nKa» NeXUT yCcTaHOBKa Ha (hopMMpoBaHMe Yy 06y4vaeMbiX CUCTEMbI 6A30BbIX MOHATUNA
(13K 1 NpeacTaBieHNIA 0 COBPEMEHHON (hM3MYECKOW KapTUHEe MUpa, a TakxXe BbipaboTKa
YMEHWUIA NPUMEHATb (h3MYECKME 3HAHMA KaK B NPOecCUoHanbHOM AeAaTeNbHOCTK, TaK 1 Ans
PELUEHNS XXM3HEHHbIX 3afau.

MHOrne NonoXeHus, passmBaemMble U3NKOIA, pacCMaTPMBAOTCA KaK OCHOBA CO3AaHMs U
MCMO/b30BaHNSA UHAOPMALMOHHBIX Y KOMMYHUKALUOHHBLIX TexHonoruii (MKT) — ofHoro
13 Hambosee 3HAUYMMbIX TEXHONTOTMUYECKUX AOCTUXKEHMNIA COBPEMEHHON LMBUNM3ALUN.

®dun3nka [JaeT KIOY K MOHMMAHWK MHOFOYMCNEHHbIX SBAEHWA W MNPOLIECCOB
OKpy>Katolllero Mupa (B eCTECTBEHHO-HayUHbIX 06/1acTAX, COLMONOTNM, IKOHOMUKE, A3bIKE,
nutepaType u ap.). B gu3nke GpopmupytoTcs MHOrne BUAbl AesTeNbHOCTU, KOTOPbIE UMEKOT
MeTa npeAMEeTHbI XapakTep. K HUM B NepByH o4epedb OTHOCATCS: MOJeNMpoBaHue
06bEKTOB W MPOLIECCOB, MPUMEHEHWE OCHOBHbLIX METOI0B MO3HAaHWUSA, CUCTEMHO-
NHHOOPMALMOHHBIA aHanu3, (OopMynMpoBaHWe TUMOTE3, aHaiM3 U CUHTE3, CPaBHEHMe,
0606LLeHMe, cucTeMaTu3auus, BbiBNEHWE MNPUYNHHO-CNEACTBEHHbIX CBS3ei, MOUCK
aHanoros, ynpasfieHMe 06beKTaMu U npoueccamn. VIMEHHO 3Ta AuCuMninHA NO3BOAseT
MO3HAKOMWUTbL CTYEHTOB C HayUYHbIMI METOAAaMU MO3HAHMWS, HAYUUTb UX OTAKUYATb FUMNOTE3Y
OT TEOPUU, TEOPUIO OT IKCNEPUMEHTA.



dunsnka nMeeT 04eHb 60MbLIOE M BCEBO3PACTAIOLLEE YNCIO MEXAUCLUNIINHAPHBIX CBA3EN,
MPUYEeM Ha YpPOBHE KaK MOHATMWHOrO annapata, Tak M WHCTpymeHTapusa. CkasaHHOe
MO3BONSET paccMmaTpuBaTb (U3NKY KaK MeTa AUCUMMIUHY, KOTopas npeaocTaBnser
MEXANCLUNNNHAPHBIA A3bIK 415 ONUCaHUS HayYHOW KapTUHbI MuUpa.

dun3nka aBngeTcq cMcTemoobpasyrowmum HakTopom ANs eCTeCTBEHHO-HAYUHbIX YUYEOHbIX
NpeAMeToB, MOCKO/bKY (hM3MYECKMe 3aKOHbl fieXXaT B OCHOBE COAepXaHusi XUMuMu,
ovonorun, reorpaumn, aCTPOHOMUKN U cneumanbHbIX AUCUUNAINH (TEXHUYECKas MexaHuKa,
ANEeKTPOTEXHMKA, JNEKTPOHMKA W Ap.). YdebHad pgucuymnimHa «Pusmka» cosgaet
YHUBEpPCanbHY0 6a3y Ana n3yvyeHus obulenpodecCMoHanbHbIX U crieymanbHbIX AUCLUIMIINH,
3aKnafbiBas pyHAaMeHT AN nocneayowero obyyeHns CTyAeHTOB.

O6nagas NornM4yeckoi CTPOMHOCTLIO M ONMpPasiCh Ha AKCNepUMeHTabHble PaKTbl, y4yebHas
aucunnamHa «dusmka» (HOpMUpPYeT Yy CTYLEHTOB MNOA/IMHHO Hay4yHOe MMPOBO33pPeHMUe.
P usnka ABNAETCA OCHOBOWN YUYeHUSA 0 MaTepraibHOM MUpe 1 pellaeT NpobsiemMbl 3TOro Mupa.

N3yyeHne  u3nkm B npodecCUOHanbHbiX  06pasoBaTefibHbIX  OpraHu3auumsax,
peanuayloLmnx obpasoBaTelbHYO MporpammMmy cpefHero obuiero obpasoBaHus B npegenax
ocBoeHus OMOIMM CIMNO Ha 6a3e 0OCHOBHOrO 06LLero o6pasoBaHns, UMeeT CBOM 0COBEHHOCTHU
B 3aBMCMMOCTW OT npoguna npogecCuoHanbHOro o6pasoBaHua. 3TO BblpaXkaeTcs B
cofiep>XXaHu 06YyYeHUs, KONMYECTBE 4acoB, BbIAENAEMbIX Ha W3y4yeHMe OTAENbHbIX TEM
nporpamMmmbl, rnybrHe WX OCBOEHUA CTyAeHTaMW, oO6beme W XapaKTepe MNPaKTUYecKnUx
3aHATUI, BUAX BHeayaMTOPHON caMOCTOSATENbHOW paboTbl CTY4EHTOB.

Mpn ocBoeHun npodeccuin CMO u cneymanbHocTer CIMO ecTeCTBEHHO-HAay4YHOro
npoguna npodeccroHanbHOro obpasoBaHMa Hu3nka nsydaetcs Ha 6a3osom yposHe P OC
cpeaHero o6uiero obpasoBaHus, npu ocsoeHnn npodgeccnin CrO un cneymnansHoctein Crio
TEXHUYECKOro npouns npodgeccmoHanbHOro o6pasoBaHust (u3MKa Wu3yyaetca 6ornee
yrny6neHHo, Kak npogunbHas y4yebHad AUCUMNANHA, YYMTbIBaKOWAA Creyuupuky
ocBamBaeMblxX Npogeccuii nnu cneynanbHOCTEMN.

Mpwn ocsoeHnn npogeccuin CroO un cneymanbHoctein CMO coumnanbHO-3KOHOMMYECKOTO U
rymaHuTapHoro npogunein npogeccMoHanbHOro obpasoBaHus Hunka n3yyaeTcs B cocTaBe
AMHTErpupPoOBaHHOMW Y4YebHON AUCUMNANHBI «ECTECTBO3HaHME» 0053aTe/bHOW MNpeAMeTHON

obnactu «EcTtecTBeHHble Haykn» P OC cpegHero o6uiero o6pasoBaHus.

B cogepaHun yyebHON AMCUUNAMHBLI MO (DU3MKe MNPU NOAroTOBKe 06yuvarouwmxcs Mo
npoeccram 1 cneymanbHOCTAM TEXHUYECKOro Npodhuasa npoeccnoHanbHOro o6pasoBaHums
NPOWIbHOWN COCTaBNAIOLWEN ABNAETCA pasfen «ANeKTpoAnuHaMMKa», TaK KakK 60/bLLUNHCTBO
npoeccnin 1 cneunanbHOCTEN, OTHOCAWMXCA K 3TOMY NpoQuao, CBA3aHbl C
3NEKTPOTEXHUKOIN W 3IEKTPOHUKOMN.

CopepxxaHue y4yebHOM AMCUUNAMHBI, peanndyemMoe npu MOAroTOBKE 06y4varowmxca mno
npodeccussM n cneyuanbHOCTAM eCTEeCTBEHHO-HAy4YHOro npogunsg npogeccnoHarbHOro
06pa3oBaHMs, He WMeeT SBHO BbIPaXXEHHON MPOMUNILHOIN COCTaBMAKOLWEN, TakK Kak
npoeccn n cneunanbHOCTM, OTHOCALLMECA K 3TOMY MPOQuUI0 00y4veHMs, He WUMET
NPeUMYLLECTBEHHOM CBA3M C TEM UM UHBLIM pa3fenioM (u3mku. OfHaKo B 3aBUCUMOCTU OT
nonyyaemoin npoteccun CMO mnnm cneymansHoct CIMO B pamKax eCTEeCTBEHHO-HAYUYHOro
npounsa npoeccnoHanbHOro 06pasoBaHnst NOBbILLEHHOE BHUMaHNE MOXET ObiTb Y/AE/NEHO
n3ydyeHnto pasgena «MonekynspHasa gusnka. TepmognHaMmnka», OTAENbHLIX TeM pasfena



«INEKTPoLMHAMMKa» U OCOOEHHO TeM 3KOMOTMMYECKOro cofepXKaHusi, NPUCYTCTBYHOLLINX
MOYTK B KaXKOM pasfese.

TeopeTnyeckune cBefeHMA Mo PU3nNKe JONOMHAKTCA 4EMOHCTPaLMAMM 1 N1abopaToOpHbIMM
pabotamu.

N3yuyeHne ob6uieobpa3oBaTelbHOM Y4yeOHON AMCUMNIUHBI «PU3nNKa» 3aBepLUaeTcs
nogsefeHnMeM WUTOroB B (hopMe AnddpepeHUMPOBaAHHOIO 3a4yeta WAM 3K3aMeHa B pamMKax
NPOMEeXYTOYHOM aTTecTaumm CTyAeHToB B npouecce ocsoeHns OMOIM CMO ¢ nonyvyeHnem
cpefHero obuiero obpasosaHua (MMKPC, MMCC3)1

3.MecTo yuebHOIi ANCUUNINHBI B YYEOHOM MiaHe.

Y4yebHas gucumnnnnHa «Pusnka» SBAgeTca y4ebHbIM NpeamMeTom no Bbl6opy u3
06s3aTeNbHON NpeaMeTHON 06/1acTu «EcTecTBeHHble Hayku» P OC cpegHero obuiero
o6pa3oBaHus.

B NnpogeccnoHanbHbIX obpaszoBartesibHbIX opraHmsaumnsx, peannsyroLwmx
obpa3oBaTte/fibHY0 NporpaMmy cpegHero obuero obpasosaHusa B npegenax ocsoeHms ONMOTrT
CINO Ha 6a3e 0CHOBHOr0 06L1ero o6pasoBaHns, yuebHaa gucumnimHa «Puankax may4vaercs
B 06Lleo6pa3oBaTe/ibHOM UKMKe yyebHoro nnaHa OMOIM CIMO Ha 6a3e 0CHOBHOro 06uWero
o6pa3oBaHMA C Nony4vyeHnem cpegHero obuiero o6pasoaHus (MMKPC, MMCC3).

B yuyebHbix nnaHax MMKPC, MMCC3 mMecTto yyebHOW AUCUMMIUHbI «PU3MKa» — B
cocTaBe 06Le06pa3oBaTe/lbHbIX Y4YeOHbIX AUCUMMAUH MO BbIGOPY, (GOPMUPYEMBLIX U3
o06a3aTeNbHbIX MpeaMeTHbIX o6nacten PrOC cpegHero obuiero ob6pasoBaHusa, Ans
npoeccuii Ccno N creynanbHoOCTeN ClMNO  coO0TBETCTBYHOLLETO npoguns
npoteccmoHanbHOro o6pasoBaHus.

4. Pe3ynbTaTbl 0OCBOEHMWS YUe6HOWN AUCUUNMANHBI - TMYHOCTHbIE, MeTanpeaMeTHbIe,
NpeaMeTHbIE.

OCBOEHME COAEPXKAHUS YUeOHOW ANCUMNANHBI «Dur3nKa» 06ecneymBaeT JOCTUXKEHME
CTyfeHTaMu cnefytowmx pe3ybTaToB:

* IMYHOCT HbIX:

— YYBCTBO rOpA0CTN N YBAXKEHUS K UCTOPUMN N JOCTUXKEHUAM OTEYEeCTBEHHOW (PU3NYECKON
HayKu; (OM3MYECKN rpaMOTHOE MoBefeHVe B NPOGECCUOHANbHOW AeATeNbHOCTM U BbITY Npu
obpallleHnn ¢ npnbopamm 1 yCcTpoincTBamu;

— TOTOBHOCTb K MPOAO/MKEHNIO 06pa30oBaHnMs M MOBbIWEHUA KBaMPUKauum B n3bpaHHOM
npoeccMoHanbHOW  AeATeNlbHOCTU U OOBLEKTMBHOE OCO3HaHMEe Pov  (PM3NYECKNX
KOMMNETEHUNA B 3TOM;

13K3aMeH NPOBOAMTCS MO peLleHnto NpoteccroHanbHOW 0bpasoBaTeNibHON opraHu3aumy :n 6¢ 10 K .iiii N0 cTy.nurw npyu  yyeHum y4debHOW
oncUMnAnHbl «Pu3nka» Kak NPodnabHON yUuebHOM ANCLUNANHDI.



— YMEHMe MCMO/b30BaTbh AOCTUXEHWUS COBPEMEHHON (WM3NMYECKOW HayKMm N (hM3NYEeCKnX

TEXHONOTUA AN NOBbILWEHWUA COOCTBEHHOIO WMHTENIEKTYaNbHOro pPasBuMTUA B BblOGpaHHON

NpotheccUoHanbHON feATeNIbHOCTH;

— YMeHMne camMoCTOsATe/IbHO A06bIBaTb HOBbIE A5 Ce6s PuU3nyeckne 3HaHUA, UCMONb3YA AN

3TOro AOCTYMHbIE UCTOYHUKN UHOPMaLK;

— YMeHMe BbICTpamBaTb KOHCTPYKTMBHbIE B3aMOOTHOLUEHWA B KOMaHAe Mo PeLleHunto

00LLKNX 3anay;

— YMEHMe ynpaBnsiTb CBOEN MNO3HaBaATE/IbHOW [AeATe/IbHOCTbIO, MPOBOAMUTbL CAMOOLEHKY

YPOBHSA COOGCTBEHHOIO MHTENNEKTYa/IbHOTO PasBUTUS;

e MeTanpeaMeTHbIX:

— WCNOJIb30BaHNe pas3/IMyHbIX BUAOB NO3HaBaTe/IbHON AeATe/IbHOCTW AN PeLleHns

(hmn3nyecknx 3agad, NPUMEHeHNe OCHOBHbIX METOA0B NO3HaHUA (HabnaeHNs,

onucaHunsl, N3MepeHns, 3KCrNepuMeHTa) AN U3YyYeHUS Pas3INYHbIX CTOPOH OKpYyXKatoLlen

[AeNCTBUTENbHOCTH;

— WNCNOMb30BaHNE OCHOBHbIX MHTE/NIEKTYallbHbIX Onepaumnii: NnocTaHOBKM 3afdaqu,

(hopMynMpoBaHMA TUNOTE3, aHan3a U CUHTEe3a, CpaBHEHUSA, 06006LLEeHMA, cucTeMaTm3aymu,

BbIAIBNEHUA MNPUYUHHO-CNEACTBEHHbIX CBA3EW, [MOMCKA aHanoros, (opmynMpoBaHuA

BbIBOJOB /19 U3YUYEHUS Pa3/INYHbIX CTOPOH IU3NYECKUX 0OBEKTOB,

ABNEHNIN N NPOLECCOB, C KOTOPbIMW BO3HMKAET HEOOXOANMOCTb CTaNKMBAaTbLCA B

npoteccMoHanbHoOM cgepe;

— YMEHWe reHepupoBaTb UAEN N ONpPeaensiTb CPecTBa., HE0OX0AMMbIE A8 UX peannsaunu;

— YMEHMe UCMNO/b30BaTb Pa3/inyHble UCTOUHUKN AN MONYYEHUA PU3NYECKON UH-

(hopmanmu, oueHmBaTb ee LOCTOBEPHOCTb;

— YMeHWe aHaIn3npoBaTb U NPeACTaBATb UH(OPMALMIO B Pa3/IMUYHbIX BUAAX;

— yMeHue Ny6/nYHO npeacTaBnaTb pe3ynbTaTbl COOCTBEHHOI0 MUCCeL0BaHNUSA, BECTU

ANCKYCCUM, LOCTYMHO M rapMOHMYHO coveTas cofepXaHuve W (Qopmbl NNeacTaBisemMoin

NH(opMauunm;

* NpeAMeTHbIX:

— chopMMUpPOBAHHOCTb MPEACTaBNEHNU A 0 ponu U MecTe QU3NKN B COBPEMEHHOI Hay4HOI
—-"KapTUHe Mupa; NoHUMaHue PU3NYEeCKON CYLLHOCTN HabogaeMblX BO BceneHHON ABNEHWUNA,

ponn PU3NKN B (HOPMUPOBAHUM KPYro3zopa u PYHKLMOHANbHOM

rpaMOTHOCTW YesioBeKa A5 PeLleHns NpakTUYeCcKUX 3ajay;

— BflafieHne o0CHOBOMO/Marat WMy PU3NYeCKUMN NOHATUSAMU, 3aKOHOMEPHOCTAMMU,

3aKOHammn M TeOPUAMM; YBEPEHHOE UCNOMb30BaHNE (U3NYECKON TEPMUHONOTUN

N CUMBOJIUKMN;

— BfafieHNne OCHOBHbLIMU METOAAaMM HAYYHOro MO3HAHMUA, UCMOb3YeMbIMU B (IU3NKE:

Hab/O4eHNEeM, ONnUcaHneM, N3MEPEHNEM, IKCMEPUMEHTOM;

— yMeHua o6pabaTbiBaTh pe3ynbTarbl M3MEPEeHUIn, 06HapYXXMBaT b 3aBUCUMOCTb

mexay Gu3nvecKMMm BeNMUYMHaMU, 00BSACHATL NMONYYEHHbIE pe3yNbTar bl U JeNaTb BbIBOAbI;

— Cc(hopMMpPOBaAHHOCTb YMEHUA pellaTb PU3NYecKme 3agauu;

— C(HOPMUPOBAHHOCTb YMEHUA NPUMEHATL NONYYEHHbIE 3HAHMA AN 00bACHEHUS

YCNOBUI NPOTEKaHUS (PU3NYECKMX SIBNIEHNI B Npupoae, npoeccuoHansHom chepe

N 4N NPUHATUSA NPAKTUYECKUX PeLleHmnid B NOBCeAHEBHOMW XN3HMU;

— C(hopMMPOBaAHHOCTb COBCTBEHHOW NO3ULMN MO OTHOLUEHMIO K (PU3NYECKON



MH(OpMaLUK, NOMyYaeMoit 13 pasHbiX MCTOYHMKOB.

8. Cofep>kaHue y4yebHON AUCLUNNNHBI
BBepneHune
dusnka — (yHAameHTasbHaA HayKa O Npupose.

EcTecTBEHHO-Hay4YHbIA METOA NO3HaHWA, er0 BO3MOXHOCTU U FpaHnLbl MPUMEHUMOCTH.
JKCMepuMEeHT 1 Teopua B NpoLiecce No3HaHMA nNpupoab . MogenmpoBaHue PU3NYECKMX
SBMIEHNI 1 npoueccoB. Posb 3KCNepuMeHTa U TEOPUKN B NpoLiecce No3HaHUA NPUPOAbI.
dusnyeckasa BenmymHa. NMorpewHoOCT U3MepeHnin HrU3nYecknx BeiMumH. Pusnyeckne
3aKOHbI. "paHuLbl MPUMEHMMOCTU (PU3NYECKUX 3aKOHOB. MOHATME O ()M3NYECKON KapTuHe
mMupa. 3HadyeHune uanky npu ocsoeHnn npoteccnin CrNO u cneunansHocTer CJHO.

1. MexaHunka

KuHemaTunka. MexaHunyeckoe asmxeHue. lNepemeleHme TMyTb. <KOPOCTb.
PaBHOMepHOE NPSAMOJIMHENHOE ABMKEHME. Y CKOPeHne. PaBHonepeMeHHOe NPSIMOIMHEHOE
ABmxeHne. CBoboAHOe nageHue. [BuxKeHne Tena, 6POLIEHHOr0 NOA Yr/ioM K rOpu3oHTY.
PaBHOMEpPHOE ABMXXEHNE MO OKPYXHOCTH.

3aKoHbl MexaHUKN HbloToHa. MNepBblil 3akoH HbtoTOoHa. Cuna. Macca. ! 'MHy/bC.
BTopoit 3akoH HbtoTOHA. OCHOBHOW 3aKOH KNacCMYecKoW ANHAMUKN TpeTUin 3aKoH
HbloTOHa. 3aKOH BCEMUPHOTO TAroTeHud. IMpasutalynoHHoe none. Cuna raxecrun. Bec.
Crnocobbl n3mepeHns mMaccol Tesl. CUsibl B MEXAHUKE.

3aKOHbI COXpaHeHUa B MexaHUKe. 3aKOH CoOXpaHeHUs nmnynbca. Pefka nbHOe
ABWKeHNe. PaboTa cunbl. PaboTa noTeHUManbHbIX cul. MOLWHOCTb. SHeprus.
KuHetnyeckasa aHeprus. MNoTeHyManbHasa aHeprus. 3aKoH COXpaHeHUs MeXaHU4YeCcKoWn
3Hepruun. NprumeHeHne 3aKOHOB COXpaHeHua. [leMOoHCT payun

3aBUCUMMOCTb TPaeKTopumn oT BblGOpa CUCTEMbI OTCYETA.

Buabl MexXaHNYeCcKoro ABuXXeHus.

3aBUCUMOCTb YCKOPEHUSI Tena OT ero MaccCbl U CUAbl, ACACUYIOLLENA Ha TENo.
CnoxxeHue cun.

PaBeHCTBO ¥ NPOTMBOMOM0XHOCTb HanpaBneHus cun AelCTBMS 1 NPOTUBOAENCTBUS.
3aBMCMMOCTb CU/bl YIPYTOCTK OT AedhopmaLmu.

Cunbl TpeHus.
HeBecoMoOCTb.
PeakTUBHOe [BUXEHME.

Mepexon NOTEHUMANbHOW 3HEPTUN B KUHETUYECKYHO N106paTHO. JTabopaToOpHbIe
paboThl



ViccnegoBaHue ABUXKEHUA Tea Nopg, lCl,el‘/’ICTBI/IeM MOCTOAHHOW CUNbI.
N3y4yeHne 3aKOoHa COXPaHEHUA NMNYybCa.

CoxpaHeHne MeXaHUYecKol SHeprum npu ABUXKEHUN Tena nof AeiCTBUEM CUM TAXKECTU
1 ynpyrocTu.

CpaBHeHue pa6OTbI CUNbl C MUBMEHEHNEM KMHETUYECKOW JHEPIrnn rena.

3yueHne 3aKOHOB COXPaHEeHNs Ha NpuMmepe yAapa LWapoB U 6anincTUYecKoro
MasTHUKA.

3yueHne 0COGEHHOCTEN CUMbl TPEHNS (CKOMBXEHNS).

2. OCHOBbI MONEKYNAPHOW DU3NKK 1 TEPMOANHAMUKN

OCHOBbI MONEKYNSAPHO-KMHETUYECKOI Teopun. MaeanbHbli ra3. OCHOBHbIe
MONOXEHUS MONEKYNSPHO-KUHETNYECKOW Teopun. PasMepbl M Macca MOMEKY/ 1 aTOMOB.
BpoyHoBcKoe aBuxXeHue. Auddysns. Cunbl 1 3HEPTUS MeXMONEKYNSPHOTOo
B3auMo/eicTBms. CTpoeHMne razoo6pasHbIX, XUAKUX U TBepAbIX Ten. CKOpOCTU ABUXEHMS
MONEKYN 1 UX namepeHue. MgeanbHblii ras. [laBneHune rasa. OCHOBHOE ypaBHEHUe
MONEKYNSPHO-KUHETUYECKO Teopun rasos. TemnepaTtypa u ee nsmepeHune. a3oBble
3aKOHbIl. AGCONIOTHbLIA HyNb TeMMepaTypbl. TepMOANHAMMYECKAa LLIKana TeMMepaTypbl.
YpaBHeHMe COCTOSIHUS UAeanbHOro rasa. MonspHas ra3oBasi NocTosiHHas.

OcHOBbI TepMOAUHAMUNKK. OCHOBHbIE MOHATUA U ONpPeLenn Us. BHYTPEHHAS 3HEpPrus
cuctembl. BHYTpeHHAA sHeprusa nheanbHoro rasa. Paborta n TennoTa Kak hopmbl nepegayn
aHeprun. TensioeMKOCTb. Y AenbHasd TeNI0eMKOCTb. Y paBHeEHWe TeNI0BOro 6anaHca.
[MepBOe Hayano TepMoguHamMukn. AguabatHblid npouecc. MpuHUKUN [ eNCcTBUA TEMI0BOM
MalnHbl. KIN4 tennosoro gsuratens. BTopoe Hayano TeOMOAUHAMUKMN.
TepmofnHamumyeckas LKana temnepatyp. Xon04AnnbHble MallnHbl. TenaoBble ABUraTeNN.

AOXpaHa npuposbl.

CBoiicTBa NapoB. VicnapeHue v KoHAeHcaluMs. HacbILeHHbIA nap 1 oro CBOWCTBA.
AGCONOTHAs U OTHOCMTENbHAs BNAXHOCTb BO3fyxa. Teuka pocn. KHneHue 3aBUCMMOCTb
TeMnepaTypbl KUMNEHWUs OT JaBfeHus. MeperpeThblil map U ero UC; 0/1b30BAHMC B TEXHUKE.

CBolicTBa XUAKOCTE. XapaKTePUCTMKA XINJKOTO COCTOSIHMS BELLLeCTBa.
[OBEPXHOCTHbI CNOI XNAKOCTU. DHEPTUs MOBEPXHOCTHO C/0s. ABNEHNUS Ha rpaHuLLe
XWUAKOCTK C TBEPAbIM TenoM. KanunnspHble SBAEHNS.

CBoiicTBa TBepAbIX Tesn. XapakTepucTuKa TBePAOro COCTOSIHUA BellecTBa. YNpyrue

CBOICTBA TBEPAbIX TeN. 3aKoH [yka. MexaHUuYeckue CBOIMCTBA TBEPAbIX Ten. Tennosoe
paclIMpeHne TBEPAbIX TEN U XUAKOCTeN. MnaBneHne n kpuctanansaums [emoHcTpayuu

[BWXeHNe BPOYHOBCKMX YacTul,

Onddysns.



3MeHeHWe faBneHns rasa c M3MeHeHMeM TemrepaTypbl Npu NOCTOSSHHOM 06bEME.
M3oTepMunYecKnin u n306apHbIn NPOLECCHI.

3MeHeHWe BHYTPEHHEN 3Heprum Ten npu coBepLUeHnn paboThbl.

Mogenu TennoBbIX ABUraTene.

KuneHwve Bofbl NpY MOHMKEHHOM AaBNEHUMN.

McUXpomeTp 1 rMrpomeTp.

$1BNEHNS NOBEPXHOCTHOMO HaTSHXKEHMS U CMaYMBaHUS.

Kpuctannbl, aMopHble BELW,ECTBa, XXUAKOKpUCTANIUYECKMe Tena.

NlabopaTtopHble paboTbl
3mepeHne BNaXXHOCTM BO3AyXa.

3MepeHne NoBEPXHOCTHOTO HAaTSXXEHUS XUAKOCTH,
Hab6ntoaeHne npolecca KpucTanamsauun MaydeHme geopmaimm pacTsKeHUs,
N3yueHne TENNOBOroO pacluMpeHns TBEPAbIX Ten.

M3yuyeHne ocobeHHOCTe TENMOBOro paclUMpPeHNs BOAbI.

3. OnekTpogMHammKa

AnekTpuyecKoe nose. NeKTPUYECKMe 3apsiabl. 3aKOH COXpaHeHus 3apsiga. 3akoH
KynoHa. 9nekTpuueckoe none. HanpsXXeHHOCTb 31eKTpMUeckoro nons. MpuHumn
cynepnosnuuy nonei. Pabota cun anekTpocTaTuyeckoro nons. MoTeHuyman. PasHOCTb
MOTEHLMAN0B. DKBUMNOTEHLMNANbHbIE NMOBEPXHOCTU. CBSA3b MEXAY HanpsXKeHHOCTbO U
Pa3HOCTbO MOTEHLMAN0B 3N1eKTPUUYECKOro nons. AuanekTpuKy B 3NEKTPUYECKOM MNofe.
Monsipusaums AManeKTpuKoB. NMPoOBOAHMKM B 31eKTpMUecKoM none. KoHaeHcaTopsbl.
CoeiviHeHNe KOHAEHCATOPOB B 6aTaperd. HEeprus 3apsKEHHOro KoHAeHcaTopa.
OHeprust aneKTPMUecKoro nons.

3aKOHbI MOCTOSIHHOIO TOKA. YCNOBUS, HEOOXOAUMbIE A1 BO3HUKHOBEHUS U
NOAAePXKaHUs 3NeKTPMUECKOro Toka. Cuna Toka U NNOrHOCTb :0Ka. 3akoH OMa ans
yuacTka uenu 6e3 3C. 3aBUCUMOCTb 3/IEKTPUYECKOr0 COMPOTUBNEHUS OT MaTepuana,
ONUHBIL W NOWAaAN NONepeyYHoro ceveHns NpoBoAHMKA. 3aBUCKMOCTb 3/IEKTPUYECKOTO
COMNPOTMBNEHWS NPOBOJHUKOB OT TEMMePaTypbl. DNEKTPOABUXKYLLAS CUMNA UCTOUYHMKA TOKA.
3akoH Oma ans nonHoi uenu. CoeguHeHUe NPOBOAHUKOB. COeANHEHNE UCTOUHIKOB
3NEKTPUYECKON aHeprum B 6aTapeto. 3akoH [ykoyns—fleHua. Pa6oTa v MOLLHOCTb
3NeKTPMYECKOr0 TOKa.
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TennoBoe AeCcTBUE TOKaA.

SNeKTPUUYECKNIA TOK B pasINUHbIX cpefax. INeKTpUUecKuii ToK B MeTannax.
ONEKTPOHHbIN ras. PaboTa BbIX0Aa. DNeKTPUUECKUIA TOK B 3NEKTPONUTAX. DNEKTPONMS.
3akoHbl ®apages. MprMeHeHVe 3NeKTPONN3a B TEXHUKE. DNIEKTPUYECKMIA TOK B rasax W
BaKyyme. VloHM3auus rasa. Bugbl ra3oBbix paspsgos. MoHaTMe o nna3me. CBOCTBA U
NPYMEHeHNe 3NeKTPOHHbIX MYYKOB. DNEKTPUYECKMIA TOK B MOMYNPOBOAHNKAX.
Co6CcTBEHHAs MPOBOAMMOCTb MOMYNPOBOAHUKOB. M0NYyNPOBOAHNKOBbIE NPUGOPSI

MarHuTHoe none. BekKTop MHAYKLUNM MarHUTHOIo MOJK ,ﬂ,EVICTBMe MarHMTHOro nosia Ha

NPAMONUHEHbIV NPOBOAHMK C TOKOM. 3aKoH Amnepa. B3anmopelicTBME TOKOB.
MarH1THbI NOTOK. PaboTa No nepemMelLeHno NPOBOAHNKA C TOKOM Y MarHUTHOM rore.
[eiicTBME MarHUTHOrO NONA Ha ABUXYLLMIics 3apsia. Cuna JlopeHua. OnpegeneHue
YENbHOr0 3apsfa. Y CKOPUTENN 3aPSKEHHBIX YacTUu.

dneKTpoMarHUTHaa MHAYKUNA. DNeKTpoOMarHuTHaa MHAYKUNA. Buxpeboe
INIEKTPUYECKOE MOJE. CaMOI/IH,EI,%/KLI,I/IFI. DHeprma MarHUTHOK NONA.
.

JeMoHcTpaumn
B3anmMopeincTemne 3apsXKeHHbIX Terl.

[MPOBOAHUKN B 3N1EKTPUYECKOM MOfe.
ON3aneKTpuKK B 3NEKTPUYECKOM MNOe.

KoHeHcaTopsbl.

Tennosoe AelCcTBME INEKTPUYECKOTO TOKa.
Co6CTBEHHAss U NpUMeCHas NPOBOAUMOCTbL MOJYNPOBOAHUKOB
MonynpoBOAHUKOBbLIN ANOL.

TpaH3ncTop.

OnbIT OpcTeaa.

B3anmopgelicTBme NpoBOAHMKOB C TOKaMM.
OTK/IOHEHMEe 3N1eKTPOHHOT0 NyyKa MarHUTHbLIM MOJEM.
AnekTpoasurartesb.

AneKTponsmMepuTesibHble NprUbopsI.
ANeKTpoMarH1uTHas UHAYKLUNS.

OnbITbl Papages.

3aBucumocTb JAC caMOMHAYKLUN OT CKOPOCTM U3MEHEHUS CUMbI TOKA U
WHAYKTUBHOCTW MPOBOHMKA.
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Pa6oTa anekTporeHepaTopa. TpaHcgopmaTop.

NabopatopHble paboThl
WN3yueHne 3akoHa Oma Ans yyacTka Lenu, nocnefoBaTe/lbHOro v napaniefibHoro
COeiNHEHNS MPOBOAHMKOB. MN3yyeHne 3akoHa OMa 415 MOAHOW Lenw.

N3yyeHune SBneHNs 3NeKTPOMarHUTHOW MHAOYKLUWN.

OnpegeneHne Koah@uLMeHTa NOME3HOI0 AEUCTBUA 3NEKTPUUYECKOT0 YaliHUKa.
OnpegeneHne Temnepatypbl HATU NaMnbl HaKanMBaHMUS.

OnpepeneHne BAC 1 BHYTPEHHEr0 COMPOTUBIEHNS UCTOUYHUKA HAMPSHXKEHNS.

4. KonebaHusa n BOMHbI

MexaHunueckne KonebaHua. KonebarenoHoe gBuKeHne [MapMOHMYECKMe KonebaHus.
CB060HbIE MeXaHUYeCcKMe KonebaHus. JIMHelHble MexaHn4eckne KonebaTenbHble
cuctembl. MpeBpalleHne aHeprun npu KonebaTenbHOM ABMXeHUN. CBO60OAHbIE
3aTyxaloline mexaHnyeckme KonebaHus. BblHY)XX/AEeHHblIE MeXaHNYEeCKMe KonebaHus.

Ynpyrue BofiHbl. [onepeyHble U NPOAONbHbIE BOMHbI. XapakKTePUCTUKMN BOJHbI.
YpaBHEHUe NNOCKOV 6eryuiein BonHbl. VIHTepthepeHuns BofH. MoHATUE 0 gudpakLmm
BOJTH.

3BYKOBblI€ BOJIHbl. ¥ NbTPa3BYK M €ro npuMeHeHue.

ONeKTpoMarHnUTHbIe KonebaHns. CBO6OAHbIE 3NEKTPOMarHUTHbIE KOebaHus.
MpeBpaLleHne 3Heprum B KonebartenbHOM KOHTYpe. 3aTyxatoume 3/IeKTPOMarHUTHbIe
KonebaHus. MeHepaTop He3aTyXarLWMX 3NEKTPOMArHUTHbIX KofebaHnin. BbiHYXAEHHbIe
anekTpuyeckne KonebaHms. MNMepemeHHbIN TOK. TeHepaTop NEPEMEHHOr0 Toka. EMKOCTHOe
N UHOYKTUBHOE COMPOTUB/IEHMA NEPEMEHHOro Toka. 3akoH Oma Ans 3NeKTPUUYECKOW Lenu
nepeMeHHOro Toka. PaboTa U MOLHOCTbL NEPeMEHHOro roka. I"'eHepaTopbl TOKa.
TpaHcgopMaTopbl. TOKM BbICOKOIN YacToThl. [1onyyeHue, nepegaya v pacnpeneneHme
3/1IEKTPO3HEPTUN.

ANeKTPOMarHUTHbIE BOJTHbI. DNEKTPOMarHMTHOE Mosie Kak 0cobbli BUA YATPUN.
ANeKTpoMarHnTHble BOMHbI. Bubpatop Mepua. OTKPbITbIN KonebaTesibHbIA KOHTYP.
N306peTeHne pagno A.C. MNonosbiM. MoOHATME 0 pagnocBa3n. MNpumeHeHne
3/IEKTPOMArHUTHbIX BOJH.

deMoHcTpaunm
CB06OAHbIE N BbIHYXEHHbIE MeXaHU4YecKne KonebaHus.

Pe3oHaHC.
O6pa3oBaHune 1 pacnpocTpaHeHMe YNpyrux BOJH.

YacToTa KonebaHuii 1 BbicOTa TOHA 3BYKa.
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CB06OOAHbIE 3NEKTPOMArHUTHbIE KONebaHus.
Ocuwnnnorpamma rnepeMeHHOro TokKa.

KoHeHcaTop B Lenn nepeMeHHOro Toka.

Katywka MHAYKTUBHOCTW B Llenu NnepeMeHHOro Toka.
Pe3oHaHC B nocnefoBaTe/IbHOW Lenu nepeMeHHOro Toka.
M3nydeHne n npuem 371eKTPOMarHUTHbIX BOJIH.
Paanocssasb.

NabopaTopHble paboThl

3yueHne 3aBUCUMOCTM Nepuoaa KonebaHnin HUTAHOTO (MK NPYXWHHOT0) MasiTHMKA OT
ANMHBL HUTK (MK Maccbl Tpy3a).

NHAYKTUBHbIE N eMKOCTHOE CONPOTMB/IEHUA B LIenu NePeMEHHOro ToKa

« *MT

5. OnTukKa

Mpupoaa ceeTa. CKOPOCTb PacnpoCcTpaHeHust cBeTa. 3aKOHbl OTPAXEHUS U
npenomneHus ceeta. MonHoe oTpaxeHue. SIMH3bI. a3 Kak oNTUYecKas cucTema.
OnTuyeckme NpmeopsbI.

BonHoBbIe CBOIiCTBa cBeTa. VIHTepdepeHUns cBeTa. KOrepeHTHOCTb CBETOBbIX NTyUeid.
NHTepthepeHUMs B TOHKMX NneHKax. Monockl paBHON ToNWMHbLI. Konbla HblToHa.
Mcnonb3oBaHWe MHTepGEPeHL MM B HayKe M TexHuke. Aundpakuyms ceeta. Audpakums Ha
Wenn B napannienbHbix nydax. AudpakumnoHHas peweTka. MoHaTue o ronorpadum.
Monspu3auus nonepeyHbiX BofH. Monspusaums ceeta. [BoiiHOE NydyenpesomMmneHue.
Monspounabl. Aucnepcusi cBeTa. Buabl cnekTpoB. CNeKTPpbl UCMycKaHUs. CnekTpsbl

MOrNoLWEeHNs. Y NbTpamoneToBoe 1 MH(pPaKpacHoe 13nydeHus. PeHTreHoBckue nyun. Mx
npupo/Ja 1 cBolicTBa.

JemoHcTpauun
3aKOHbl OTPaXXeHUs N NPeNoMIEHNS CBeTa.

[MoNHOE BHYTPeHHee OTpaXKeHue.
OnTunyeckme npnoopsl.

NHTephepeHyns ceeTa.

Ongpakumna ceerta.

onapusayma ceera.

[MonyyeHne cnekTpa ¢ NOMOLLbIO MPU3MBI.

Mony4eHne cnekTpa c MoOMOLLbI0 ANPPAKLMOHHON peLleTKu.
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CnekTpockon.

NabopaTtopHble paboThl
*/13yyeHmne n306paKeHns NpeaMeTOB B TOHKOM NINH3E.

N3yueHne nHTephepeHUnn 1 audpakumum ceeTa.

(pagympoBKa CNeKTpoCcKona v onpejeneHne ANMHbI BOMHbI CMEKTPanbHbIX NMHWUIA.
6. OCHOBbI cneunanbHON TeEOPUM OTHOCUTENIBHOCTU
HBapnaHTHOCTb MOAYNA CKOPOCTU CBeTa B Bakyyme. [locTynaTbl QWHLITENHA.
MpocTpaHCTBO M BpeMsa crneumasibHON TeOPUN OTHOCUMTENBHOCTU. CBA3b MacChbl U 3HEPrun
CBOOOAHOW YacTuLbl. QHEPrUs MoKos.
7. 9NeMeHTbl KBAaHTOBOWN (hN3NKWU
KBaHToOBaA onTuKa. Tennosoe nsnyyeHne. PacnpeneneHne aHepruun, B CreKTpe
abconTHO YépHoro Tena. KeaHToBas runotesa MNMnaHka. POTOHbLI. BHeLwwHMI
(hOTO3NEKTPUYECKNIA 3PDeKT. BHYTPEHHUI PoTOIPheKT. Tunbl POTOINEMEHTOB.
[aBneHune ceeta. MOHATME O KOPNYCKYNAPHO-BO/IHOBOW MpMpo/e CBeTa.
dun3snka aToma. Pa3Butne B3rnaL0B Ha CTPOEHMeE BeLecTBa. 3aKOHOMEPHOCTU B
aTOMHbIX CneKTpax Bogopoda. AgepHas mogesb atoMma. OnbITel 3. Pesepdopaa. Mogens
aToMa Bogopoaa no H.bopy. M'mnotesa ge bpoins.
CoOoTHOLLEeHMe HeonpeaeneHHocTen Meli3eH6epra. KBaHTOBbIE reHepaTopbl.
8. 3BoNounsa BceneHHOM
CTpoeHune 1 pa3BuTne BeceneHHOM Halla 3Be3Has cuctema — [Fataktuka [pyrue
ranakTukn. beckoHe4yHoCTb BceneHHoM. MoHATME 0 KOCcMoNormu. Paclunpstoulascs
BceneHHas. Mogenb ropsdein BceneHHon. CTpoeHue 1 nponcxoxaeHune Manaktnk. TéMHas
MaTepusa 1 TEMHasa aHeprus.

JBonouuN 3Be3f. FunoTesa NPoOUCXoXKaeHNs ConHeuHol enei;w,,. TepMOsiAepHblit
cuHTe3. Mpobrema TepMosiAepHOl aHepreTuknu. AHeprus Conbla 1 3Be34. IBONIOLUS
3Be3f.

MpouncxoxaeHne CONHEYHOW CUCTEMBI.

JemoHcTpauun
ConHeyHas cucTtema (Mojenb).

doTorpaduu nnaHeT, caenaHHble C KOCMUYECKNX 30HAOB.
KapTa JIyHbl 1 nnaHer.
CTtpoeHue 1 3gontouns BeeneHHoW.MpumepHble TeMb- peder itob (40KNaL0B),

VHAUBMAYAbHbLIX NPOEKTOB

» AnekcaHap FpuropbeBny CTONETOB — PYCCKUIA PU3NK.
e AnekcaHap CtenaHoBuY MoOMNoOB — PYCCKUIA yUeHbIid, U306peTaTens paauo.
e AnbTepHaTUBHAs 3HepPreTuka.
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* AKyCTUYeCKMNe CBOINCTBa NONYyNpOBOAHMKOB.

* AHape Mapu Amrep — OCHOBOMOJIOXHUK 3N1EeKTPOAMHAMUKNA.

* ACUHXPOHHbIN ABUraTessb.

* AcTeponzbl.

e ACTPOHOMUS HaLUUX AHEMN.

* ATOMHas (usmka. M3otonbl. MprMeHeHe pagnoaKTUBHbLIX M30TOMOB.
* BeCKOHTaKTHble MEeTOAbl KOHTPO/A TeMMNepaTypsl.

e BunonspHble TPaH3UCTOPbI.

* bopuc CemeHoBUY AKOBU — (DU3NK U U306peTaTeb.

* Benunyuaniume OTKPbITUA QUK.

* Buabl 3NeKTPUUYECKNX paspsanoB. INeKTpuUeckmne paspsgbl Ha cnyxbe yenoBeka.
* BinaHue getheKToB Ha (hM3MYeCKMe CBOMCTBA KPUCTas/IOoB.

» BcefleHHas 1 TemHas matepusi.

e [anuneo Manune — ocHoBaTe/lb TOYHOI0 eCTECTBO3HAHUS.

e [onorpatus n ee NPUMEHEHNE.

* [1BM)KEHWE Tena nepeMeHHoOW Macchl.

o npakuymsa B HaLLel XU3HN.

o XKnakune kpuctansbl.

* 3aKoHbl Kupxroma ana aneKTpu4eckon uenw.

* 3aKOHbl COXPaHEHUSA B MEXaHUKE.

» 3HaueHne OTKpbITUIA anunes.

* iropb BacunbeBmy KypyatoB — (PU3NK, OpraHnM3aTop aTOMHON HayKn U TEXHUKMU.
* icaak HblOTOH — co3faTe/ib KNacCU4eckom PU3NKM.

* Alcnonb3oBaHNe 3M1EKTPOIHEPTNM B TpaHCNOPTe

* Knaccngmkayma n xapakTepucTukKy aneMeHTapHbIX YacTul,

* KOHCTPYKLUMOHHAA NPOYHOCTb MaTepuana u ee CBA3b CO CTPYKTYPOM.
* KOHCTPYKUUSA 1 BUAbI Na3epos.

* KpnoanekTpoHMKa (MUKPOINEKTPOHMKA N XON04).

* JlazepHble TEXHONOTNUN N UX UCMOMb30BaHMe.,

* JTeoHapao aa BuUHUYM — yueHbI 1 n306peTaTens.

e MarHuUTHble M3MepeHUs (MPUHLUKMMBLI MNOCTPOEHUA MPUOBOPOB, CrOCO6bLI M3MEpPEHUs
MarHMTHOrO NOTOKa, MarHUTHON UHAYKLUUK).

» Maiikn dapagent — cosfaTenb y4eHUsi 06 31eKTPOMarHMTHOM More.

* Makc lNnaHk.

e MeTo[ MeyeHbIX aTOMOB.

e MeToabl HabNOAEHNS N perncTpaunmn pagmoakTUBHbIX U3YYEHUIA U YaCTUL.
e MeToabl onpeAeneHns NAOTHOCTH.

* Muxaun BacunbeBny JIOMOHOCOB — YUeHblil SHUMKNONEAUCT.

* Mogenun atoma. OnbIT Pe3epgopaa.

* MONIeKYNSAPHO-KNHETMYECKAsA TeOpms naeasnbHbIX rasos.

* Mo/IHUA — Ta30Bblil paspsg B MPUPOLHbLIX YCNOBUSX.
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e HaHOoTEXHONOrMA —  MeXAaucumnamHapHas obnactb  (PyHAaMeHTallbHOM
NPUKNaAHON HayKN U TEXHUKN.

e Hukona Tecna: XXW3Hb M HEOObIYaNHbIE OTKPbITUS.

* Hukonaih KonepHUK — co3gatesnb refIMnoLeHTPUYecKom CMCTEMbI MuUpa.
* HunbCc bop — 0AMH 13 co3aaTtesieil COBPeMEHHOW (hU3UKMN.

* HyKneocnHTe3 BO BceneHHOMN.

* Ob6bACHEHME (hOTOCUHTE3A C TOUKU 3PEHUS (DU3NKMN.

» ONTnYecKmne ABNEHUA B NPUPOLE.

* OTKpbITME M NPUMEHEHMNE BbICOKOTEMMEPATYPHO CBEPXNPOBOAUMOCTH.
* [lepeMEHHbIN 3NEKTPUYECKNI TOK U €ro NMPUMEHEHNE.

* [11a3ma — 4eTBEpPTOe COCTOAHME BELLECTBA.

* [MnaHeTbl CONHEYHOW CUCTEMBI.

* MonynpoBOAHNKOBbIE AATYNKK TEMMEPaTypbl.

* [TpUMeHeHMe XNAKNX KPUCTanIoB B MPOMbILL/IEHHOCTH.

* [IpuMeHeHne AfepHbIX PeakTopPOB.

* [Mpupoga heppomarHeTmama.

* [1po6nembl 3KONOTNK, CBA3aHHbIE C UCMOMNb30BAHWEM TEMI0BbIX MaLUUH.
* [1pon3BOACTBO, Nepegaya 1 UCNONb30BaHWE 3/IEKTPOIHEPTUN.
 MpouncxoxaeHne CONHEYHOW CUCTEMBI.

* [be3031eKTPUYECKNIA 3PGEKT ero NpMMeHeHue

» Pa3BnTuMe CpeacTB CBA3N U paano.

* PeakTUBHbIe ABUTraTeNN K OCHOBbI pPaboTbl TEMNMOBOW MalLWHBbI.

* PeNnMKTOBOE N3NyYeHue.

* PeHTreHoBCKMe ny4yn. ictopusa oTKpbITUA. TNprumeHeHMe.

» PoXKaeHWe 1 aBontouus 3sesg,.

*Ponb K.3.LUMONKOBCKOT0 B PasBUTUN KOCMOHABTUKM.

* CBET — 3/IeKTpOMarHuTHasa BOJIHa.

«Cepreit MaBnoBuy KoponeB — KOHCTPYKTOP W OpraHu3aTop npou3BoACTBa

PaKeTHOKOCMUYECKON TEXHUKMN.

* CuNbl TpeHus.

» CoBpeMeHHas CrnyTHUKOBas CBA3b.

» CoBpeMeHHas (pu3myeckas KapTnuHa mupa.

» COoBpeMeHHble CpefcTBa CBA3MN.

» CO/IHUE — WCTOYHMK XU3HU Ha 3emie.

» TpaHcopmartopsbl.

* Y NbTpa3ByK (NONy4YeHMe, CBONCTBA, NPUMEHEHNE).
* YNpaBnisemMblil TEPMOALEPHbIA CUHTES.

* YCKOpPUTENN 3apAXKEHHbIX YacTul,

* dU3MKa N My3blKa.

» dun3nyeckKne CBOMCTBA aTMOCHEPDI.

* POTO3/IEMEHTHI.

» ®oTO3W(PeKT. NpnMeHeH e ABneHnA PoToahdeKTa.

17



» XaHCc KpuctnaH 3pcTes — OCHOBOIMOJIOXKHUK 3/1eKTpOMarHeTn3ama.

* YepHble abipsbl.

e LlIkana 3aneKTpoMarHMTHbLIX BOJIH.

» DKOJIornyeckme npobnembl ¥ BOSMOXHbIE MYTU UX PELUEHUS.

* ONEKTPOHHAA NPOBOANMOCTbL MeTannoB. CBepXMNpPoOBOAMMOCTb.
AMUnnini XpnctmaHosuy J1eHU, — PYCCKNn PU3MK.

6. TemaTuyeckoe naHMpoBaHMe yuyebHon aucumnnmHel OY [ n. 03 dusmnka

HanmeHoBaHMe pasfesioB N Tem KonnyecTtso 4yacos CamocTosTenbHas
ayAUTOPHON Harpysku pabota
Bcero MpakTuyeckue n
nabopartopHble

Vol U paboTbl
BeeaeHune 2 1
1 Paspnen MexaHunka 38 19
L Tema. KuHemaTvKa TOYKMW. 9 4
oAty

L Tema. 3aKOHbl MexaHUKM HblOTOHA 15 1 8
L Tema. 3aKOHbl COXpaHEHUsA B MeXaHUKe. 14 2 7
2. Pasgen MonekynsapHasa qousnka. 24 12

TepmognHamumnka.
2. Tema. OCHOBbI MONEKYNAPHO- 8 4

KWHETUYECKOWN Teopuu.
2. Tema. OCHOBbI TepMOAUHAMUKN 6 3
2. Tema. CsoiicTBa napos 4 1 2
2. Tema. CBOICTBa XXUAKOCTEI 3 1
2.  Tema. CBoiicTBa TBEPAbIX TeN 3 1 2
3. Pasgen dnekTpognHamuka 54 27
3. Tema. 3nekTpnyeckoe none 14 ! 7

!

3. Tema. 3aKOHblI NMOCTOAHHOIO TOKA. 17 1 9
3. TemMa. DNeKTPUYECKUI TOK B Pa3/IMUHbIX 4 2

cpefax
3. Tema. MarHuTtHoe none. 13 7
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3. Tema. D/1eKTpOMarHMTHaaA UHAYKLUMA

6
4, Paszgen Kone6aHusa v BOJHbI 22
4, Tema. MexaHunueckne KonebaHus 5
4, Tema. ¥Ynpyrue BOJIHbI 5
4. Tema. SneKTpoMarHuTHble KonebaHus 7
4, Tema. 31eKTPOMarHMUTHbIEe BOJIHbI 5
5. Pasgen OnTuka 12
S.  Tema. MNMpupoga ceeta 5
5. Tema. BonHOBble CBOICTBA CBETA 7
6. OcCHOBbI cnewmnanbHOM Teopnmn 6

OTHOCUTENBHOCTH

7. Pasfen 9/emMeHTbl KBaHTOBOW (hU3NKK 14
7. Tema. KBaHTOBas onTuka 7
1. Tema. Punsmka atoma 7
8. Pasgen 3Bonouna BceneHHoM 8
8. Tema. CTpoeHue 1 pa3BuTne BceneHHoi 4
8. Tema. Osonouus 3eé3a. NvnoTesa 4

nponcxoxaeHns CoNHeYHOW cucTemsl
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7. XAPAKTEPVUCTVKA OCHOBHbIX BMAOB YUYEEHOW AEATE/ILHOCTU
CTYLEHTOB

CopepxxaHue

06y
BBegeHue

YEHUNA

KnHemaTunKa

XapaKTepnCTUKa OCHOBHbIX BUAOB AeATeNIbHOCTU CTYLEHTOB
(Ha ypoBHe y4ebHbIX AeNCTBUIA;

YMeHUs NOCTaHOBKN LieNeit AeaTeNbHOCTU, NaHUPOBaHUS
COBGCTBEHHOWN AeATEeNbHOCTU ANS AOCTMXKEHMUSA NOCTaB/IEHHbIX
Lenen, NpesBUAeHNA BO3MOXHbIX Pe3y/ibTaToB 3TUX AeNCTBUNA,
opraHu3aumny caMOKOHTPONS U OLEHKN NOJSTYYEHHbIX Pe3y/bTaTos.
Pa3BuTne cnocobHOCTN ACHO Y TOYHO M3naratb CBOW MbIC/N,
NOrnyeckn 060CHOBbIBATbL CBOK TOUKY 3PEHUS, BOCMPUHUMATL U
aHann3npoBaTb MHEHUA cOobecefHUKOB, NPU3HaBas Npaso Apyroro
YeNoBEKa Ha MHOe MHEeHWe.

MpousBeseHNEe N3MEPEHUSA PUNYECKMUX BETUYUH U OLEHKA
rpaHuLLbl NOrpeLHoCTen N3MEPEHUNA.

MpepncTaBieHe rpaHnLbl NMOTPELLHOCTEN M3MepPeHUIA npu
MOCTPOEHUN TpatuKoB.

YMeHue BbICKa3blBaTb rMnoTe3bl 415 06bACHEHUA HabNo4aeMbIX
AB/IEHUI.

YMeHue npegnaratb MoLeNu SABNeHUN.

YKasaHuve rpaHuL, NpUMeHUMOCTU (PU3NYECKUX 3aKOHOB.
N3n0XeHWe OCHOBHbIX MOMOXEHUA COBPEMEHHOW  Hay4HOIA
KapTuWHbI MUpa.

MprBefeHWe NPUMEPOB BIUAHUA OTKPbITUA B PU3MKE Ha
MPOrpecc B TEXHUKE U TEXHONOMMN NPOU3BOACTBA.
Vcnonb3oBaHue VIHTepHeTa 415 NMoMcKa UHGpopmauum

1. MEXAHUKA

MpeacTaBneHne MeXaHUYECKOro ABUXKEHUS Tena
YypPaBHEHUAMW 3aBUCMMOCTU KOOPAUHAT U NPOEKL e CKOpoCTM
OT BpeMeHW. MpeAcTaBieHne MeXaHUYECKOTO ABUXKEHUSA Tena
rpaukamy 3aBUCMMOCTM KOOPAMHAT U NPOEKLIME CKOPOCTU OT
BPEMEHMU.

OnpegeneHne KOopAUHAT NPOWAEHHOr0 NyTW, CKOPOCTY
1 YCKOPEHUS Tena no rpaukam 3aBMCUMOCTM KOOPAUHAT U
MPOeKLUiA CKOPOCTU OT BpeMeHW. OnpeaeneHne KoopanHaT
NPoiAeHHOro NyTK, CKOPOCTU U YCKOPEHMS Tena no
YPaBHEHUAM 3aBUCMMOCTN KOOPAMHAT U MPOEKL WA CKOPOCTY
OT BPEMEHM.

MpoBefieHNe CPaBHUTENLHOTO aHann3a PaBHOMEPHOTO W
PaBHOMNEPEMEHHOTO [BUXEHUIA.

YKazaHWe 1Crnonb30BaHMs MOCTynaTeNlbHOro 1
BpalLlaTeNbHOr0 ABMXXEHWI B TEXHUKE.
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3aKOHbl MeXaHUKK
HbloTOHa

"Nl

3aKOHbI COXpaHeHns
B MexXaHuKe

MpuobpeTeHne onbiTa paboTbl B rpynne ¢ BbIMOSHEHVEM
pa3INYHbIX CoLManbHbIX POJEN.

Pa3paboTka BO3MOXHOW CUCTEMbI [AENCTBUI 1
KOHCTPYKLMW AN1F 3KCNEPUMEHTaNbHOro onpegesneHns
KUHEMATNYECKNX BENINYMH.

MpeacTaBneHne MHMoOpMaLLK i 0 BULAX ABMXKEHUS B BUAe

Tabnnybl

m OO6bACHeHue [LEMOHCTPALMOHHbIX 9KCMEPUMEHTOB,
MOATBEPXKAAIOLLNX 3aKOH UHepL MK

m lI3MepeHne macchl Tena
3mepeHune cunibl B3aMMOLENCTBUA Ter

®m BbluncrieHve 3Ha4YeHUSA CUN MO U3BECTHBLIM 3HAYEHUAM Macc
B3aVMOENCTBYOLWMX TeN 1 UX YCKOPEHWUi

®m BblunucieHe 3HaYeHWs YCKOPEHW Ten Mo  W3BECTHbIM
3HaYeHUAM [eNCTBYOLWMX CUN U MaceC Ten

m CpaBHeHWe CUNbl AeNCTBUSA 1 NPOTUBOLENCTBUSA
lMprvMeHeHVe 3aKOHA BCEMUPHOrO TATOTEHUS MpWU pacyetax
CWUJT N YCKOPEHUIA B3aMMOLENCTBYIOLLUX Te

m CpaBHeHVe YCKOpeHWs CBOOOLHOrO MajeHUs Ha njaHeTtax
CoNHe4YyHOW cUCTeMbI

m BbligefieHne B TeKCTe Y4yebHMKA OCHOBHbIX KaTeropwuii
Hay4HON MH(opMaLmm

MpuMeHeHMe 3aKOHa COXpPaHeHUs UMMynbca Ana bi  UCNeHUs
N3MEHEHWUIN CKOPOCTeR Ten Npu ux e3amMofencTBUsIX.
N3mepeHne paboTbl CUT M U3MEHEHWNE KMHETUYECKOW 3HEPTUM
Tena. BbluncneHune paboTbl CUI N U3MEHEHWNS KWHETUYECKO
aHepruu Tena.

BbluncneHme noTeHUNanbHOM aHeprum ren B rpaBUTalMoOHHOM
none. OnpegeneHne NOTeHUManbNoM sSHEPTN YNPYro
AehopMUPOBaHHOIO Tena no M3BCCTbOW AeopManim
YKECTKOCTU Tena.

MpyMeHeHNe 3aKOHa COXPaHEHUA MeXaHWYeCKON 3Hepruu npu
pacyeTax pe3y/bTaToOB B3aUMOAENCTBUIA Yen rpaBUTaLNOHHbIMM
cunamy u cunamu ynpyrocTu.

21



YKa3zaHue rpaHuy, NpUMEHUMOCTM 3aKOHOB MEXaHUKW.
YKasaHue y‘—IE‘6HbIX ANcunnianH, npn n3y4yeHnMm KoTopbIX
NCNOJIb3YHKOTCA 3aKOHbI COXPaHEHNA



CofepxxaHue
obyueHUnd

XapakTepucTKa OCHOBHbIX BUAOB AeATENbHOCTU
CTYAEHTOB
(Ha ypoBHe y4ebHbIX AeNCTBUIA)

2. OCHOBbI MOJTEKYJTAPHOW ®UN3NKWN M TEPMOANHAMUKN

OcCHoOBbI
MOJIEKYNSAPHOWA
KMHETNYECKOW
Teopun.

N peanbHbIN ras

OCHOBBbI
TepMoANHAMUNKN

BbINo/sIHEHNE 3KCNEPUMMEHTOB, CyXawmx ans 060CHOBaHUA
MONEKYNSAPHO-KMHeTuYeckon teopun (MKT).

PewweHne 3aga4 ¢ NPUMEHEHNEM OCHOBHOIO j paBHeHUS
MOJIEKYIAPHO-KMHETNYECKOWN TEOpUN rafos.

OnpegeneHne napaMeTpoB BellecTBa B ra3oobpasHOM
COCTOSIHMM Ha OCHOBaHWUW YpaBHEHUSA COCTOSHUA UAeasbHOro
rasa.

OnpefeneHre napameTpoB BeLLeCcTBa B ra3o06pasHoM
COCTOAAHMM M NPOUCXOAALLMX npoueccos Mo Ipagurkam
3asucumoctn p (T), V (T), p (V).

JKcnepuMeHTanbHoe uccnefosaHue 3asucumoctu p (T), V
(T), p (V). NpeactaBneHne p Buae rpagykoB U30XOPHOrO,
1306apHOro 1 N30TEPMUYECKOT0 MPOL,ECCOB

BbluncneHne cpefHeil KWNHETUYECKOW 3HEPTUN TenoBoro
ABVDKEHNS MOMEKY/ MO U3BECTHOW TemnepaType BellecTBa.
Bbicka3blBaHWe rnnoTe3 A41s 06bACHeHUA Hab/1t04aeMblX
ABJIEHWNIA. Y Ka3aHWe rpaHuLy, NpuMeHUMOCTU MOLeNu
«MaeanbHbIN ras» n 3akoHoB MiC

i3mepeHue KonmyecTBa Tena0Thbl B npoLeccax
Tennonepegayn. PacyeT Konm4yectsa TeNIOTh,
HeobX0AMMOro AN OCYLUECTB . ?HMS I . . MHOrO npotecca ¢
Tennonepegadein. Pacyet U3MeHeHUA BHYTPEHHeNn 3Heprum
Ten, paboTbl U NepesaHHOro KoinyecTsa TensoThl C
NCMo/sb30BaHNEM MEPBOr0 3aKOHa TEPMOAUHAMUKN.

PacueT paboTbl, COBEPLUEHHOW rasom, ro rpaguky
3asucumoctu p (V).

BbluncneHne paboTbl rasa, COBEPLUEHHOW NPU U3MEHEHUU
COCTOAHUA MO 3aMKHYTOMY UMKNy. Bbiyucnenne Krd npu
COBEpPLUEHMM ra3om paboTbl B NpoLeccax U3MeHeHus
COCTOSIHMA MO 3aMKHYTOMY UuKny. O6bACHEHWE NPUHLXNOB
[eNCTBMA TENNOBbIX MalwMH [leMOHCTpayus ponn Usnkun B
CO3JaHNN 1 COBEPLUEHCTBOBAHUM TEMN/IOBbIX TBUraTenei.
3noxeHune cyTn aKonormyeckux npobaem, 06ycnoBnieHHbIX
paboToi TENNOBbLIX ABUraTe -° U . € - KOXKEHUe NyTn nx
peLleHuns.

YKasaHue rpaHuy, NpPUMeHMMOCTU LLUKOHOB TepMOAUHaMUKW.
YMeHue BECTU Ananor, BbiCNyLWMBaTb MHEHNE OMMOHEHTA,
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CsoiicTBa napos,
>KNIKOCTEMN,
TBepAblX Ten

AneKTpocTaT nKa

Copep>xaHue
06y4veHuns

yyacTBOBaTb B AAUCKYCCUN, OTKPbITO BbipaXaTb U OTCTaMBaTb
CBOH TOYKY 3pEHMSI.

YKazaHue yyebHbIX gucwl. ;TUH, N[ M1 n4ya LW KOTOPbIX
MCNONb3YIT YUebHbIN MmaTepran «OCHOBbI
TEPMOANHAMUKN

I3mMepeHMne BnaXKHOCTM 3034yXa.

PacueTt Ko/nM4yecTtsa Tena0Tbl, HEOOXOAMMOTO ANS
OCYLL,EeCTBEHMA npoLecca nepexosa BellecTsa U3 04HOro
arperaTHoOro COCTosHuA B Apyroe

JKcnepmMMeHTanbHOe 1ccnefoBaHne TENI0BbIX CBONCTB
BellecTBa. MNMpuBegeHne NPUMEPOB KanuNAapHbIX SBNEHUI B
ObITY, NPUPOAE, TEXHUKE™,

MccnefoBaHne mexaHMYeCKNUX CBOMCTB TBEPAbIX Terl.
MpumeHeHMe (U3NYECKUX MOHSA iNiA U 3aKOHOB B Y4eOHOM
maTepuane npodeccnoHanbHOro xapakrepa
Mcnonb3oBaHue IHTepHeTa gia noucka nHpopmaymm o
pa3paboTKax 1 MPUMEHEHUAX COBPEMEHHbIX TBEPAbIX U
aMOpPMHbIX MaTepuanos

3. ONeKTpPOoANHAMUKN

BbluncneHune cun B3anMofeic. 34a ru ie .ib.
3ANEKTPUYECKNX 3apsA0B.

BbluncneHne HanpsiXe rHOCTU 3N1EKTPUYECKOro Moss O4HOro
N HECKONIbKMX TOYEUHbIX 3N1EKTPUYECKUX 3apsAL0B.

XapaKTepucTnkKa OCHOBHbIX BUO0B AeATE/IbHOCTHN
CNyAeHTOB
(Ha ypoBHe v4e6Hb> K genicTBunif)

BbluncneHve noteHunana aneKTpu4eCcKoro nons 0g4Horo un
HECKO/IbKMX TOYEYHbIX 3NeKTPUYeCKNX 3apatoB. V3amepeHue
pasHOCTY NOTEHLMAMO0B.

N3MepeHne 3SHEpPrum 3NeKTPUYECKOro i .  3apsSXKEHHOro
KOH/eHcaTopa.

BbluncneHne aHeprum 3n1eKTPUYECcKoro nosns 3aps>KeHHOro
KOHJeHcaTopa.

Pa3paboTka naaHa u BO3MOXHO embl [eiCTBUN
9KCMEPMMEHTANIbHOIO ONpe  W.-Nf . PN JIKOCTK
KOHAeHcaTopa 1 AU31IeKTPUYECKON NPOHULAEMOCTM
BellecTBa.
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MOCTOAHHBIA TOK

[MpoBegeHMe CpaBHUTENLHOIO aHanus3a rpaBMTaLlMOHHOIO n
INIEKTPOCTAaTU4ECKOro nonen

N3MepeHne MOLLLHOCTU 3/1EKTPMYECKOro ToKa KV3mepeHue
SAC v BHYTPEHHEro ConpoTUBEHUS UCTOYHMKA TOKa.
BbINoMHEHME PacyeToB CU/Ibl TOKA U HaMPsXKeHWli Ha
yuyacTKax aNieKTpuyeckux Leneli O6GBACHEHWE Ha NpuUMepe
3NEKTPUYECKOIA Lienm ¢ ABYMS UCTOUYHUKamu roka (94C), B
KaKoM Cry4ae UCTOUYHUK 3NEKTPUYECKOI 3Heprum paboTaeT B
PEXMMe reHepaTopa, a B KAKOM — B PeXuMe noTpeduTens.
OnpeaeneHne TeMnepaTypbl HATU HaKannBaHus. Vi3mepeHue
3NEKTPUYECKOTO 3apsifia 3N1EKTPOHa.

CHATMEe BONbTaMNEPHOW XapaKTepuCTUKM anoaa.

MpoBeAeHNe CPAaBHUTENILHOTO aHann3a NonynpPoBOAHNKOBLIX
AVOMI0B 1 TPUO/OB.

Ncnonb3oBaHne WHTepHeTa [An1s Mnoucka MWHgopmauunm o
NepcreKkTMBax pPasBUTUS  MONYMNPOBOAHUKOBON  TEXHUKW.
YcTaHOBKA NPUYMHHO-CNeAcn “Tubl ; cBsizeli OO6bACHEHUe
NPUPOAbl 3MEKTPUYECKOr0 TOKa B MeTannax, 3NeKTponuTax,
rasax, Bakyyme v nonynpoBOAHMKaX

MpUMeHeHMe 3NEeKTPONN3a B TEXHUKE

MpoBefieHNe CPaBHUTENLHOIO alll 133 HECAMOCTOATEIbHOTO W
CaMOCTOSATE/IbHOIO ra30BbIX Pa3psioB
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MarHuTHble M3mepeHne MHAYKUMM MarHUTHOrO nons. BbluncneHue cun,

ABNEHUSA AEACTBYIOLWMX Ha NPOBOAHUK C TOKOM B MarHUTHOM MoOJe.
BbluncneHune cun, eNCTBYHOLNX Ha 3NEKTPUYECKUIA 3apsad,
ABVKYLLMIACA B MarHUTHOM Mofe.
WccnenoBaHue ABNEHUIA 3NEKTPOMarHUTHON MHAYKLUWUMK,
CaMOVHAYKLNN.
BblunCneHne 3HEPrUM MarHUTHOrO MONs.
O6bACHEHNE NPUHLMNA OENCTBUS 3NEKTPOoABMraTens.
O6bsACHEHUE NpMHUMNA AeNCTBMA reHepaTopa
3NEKTPUYECKOr0 TOKa U 3NEKTPOU3MEPUTENbHbLIX NPUOOPOB.
O6bsACHEHNE NPUHLMNA AeNCTBMS Macc-CneK mioroada,
YCKOpUTENEN 3apsXKeHHbIX YacTuy, OO6bACHEHME Ponu
MarHUTHOIO NoNs 3eMAn B XXWU3HW PacTEHWUN, XXMBOTHbIX,
4yenoBeka.
MpuBeAeHNE NPUMEPOB NMPaKTUUYECKOEe NPUMEHEHUS
N3YyUYEHHbIX IBIEHNI, 3aKOHOB, NPNUOOPOB, YCTPOMNCTB.
MpoBefeHNe CpaBHUTENIbHOIO aHann3a CBOWCTB
3NeKTPOCTaTUYECKOro, MarHUTHOIO WU BUXPEBOI0
3ANEKTPUYECKUX MONEN.
OO6DBSACHEHNE Ha NPUMEPE MArHUTHbIX ABMNEHWIA, NOYEMY
(hM3MKY MOXHO paccMaTpuBaTb KakK MeTa ANCLUMINHY

4. KOJIEBAHNA 1 BOJIHbI

MexaHn4yeckue WccnepgoBaHue 3aBUCMMOCTY Nepuoga KonebaHui
Koneb6aHus mMaTemMaTMyecKoro MasTHMKa OT . O J1 Ybl .. CCbl U
amnanTyabl kKonebaHuii Mecnegc- . m at'  «uuctu
nepuoja KonebaHuii rpysa Ha NpPy>XMHe OT ero Macchbl U
YECTKOCTW MPYXWUHbI. Bbluncne He nepuoga KonebaHui
MaTeMaTU4eCcKoro MasTHMKa N MYeclw oMy TayeHUIero
ANVHBL. BbluncneHne nepuoga KonebaHuin rpysa Ha
MPY>XXWHe MO N3BECTHbIM 3HAYEHMSAM €ro Macchl M XXeCTKOCTH
MPY>XMHbI.
BbipaboTKa HaBbIKOB BOCMPUHUMA b, aH/IT LUIPOBATb,
nepepabaTbiBaTb U HPEADBABASA;. Ub
COOTBETCTBUU C MOCTaB/IEHHbIMYM 3a Tapamu
MprBeAeHEe NPUMEOOB aBTOKO.T€6Arc/bITbl  .eKaHNUYeCKMX

cucteM. NpoBeeHne Knaccuk} i KonebaHui
XapaKTepucTmkKa 0oCbIOBLLIbI oBflesl re .bHOCTU
eryg™n >f

(Ha ypOBHE ) * e3HbIX AeACTBUIA)
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Ynpyrve BOMHbI

SNeKTpoMarHNTHble
KonebaHms

ONeKTPOMarHUTHbIe
BOJIHbI

N3mepeHune ANMHbI 3BYKOBOI BOJIHbI MO pe3ynbTaTam
HaGNIOAEHUIA UHTEPEPEHLUN 3BYKOBbIX BOJH.
Hab6nogeHne 1 06bsCHEHME SIBNEHWUI A UHTEPgepeHL N 1
Andpakuumy MexaHU4YecKnx BOJH.

MpeacTtaBneHme 061acTeil NPUMEHEHNs YNbTPasByKa U
MepcrneKTMBbl ero UCMoNb30BaHUs B Pa3MYHbIX 061acTsaX
HayKuW, TEXHUKU, B MeULIVHE.

N3n0XeHne CyTV 9KONOTUYECKMX NMPOGNEM, CBSA3AHHBIX C
BO3/leCTBMEM 3BYKOBbIX BO/IH Ha OPraHu3M 4efioBeka

HabntogeHne ocumnnorpammMm rapMoHUYecKnX KonebaHmi
CUNbl TOKa B Lenw.

M3mepeHune 3neKTPOEMKOCTU KOHAeHcaTopa. ViamepeHue
MHAYKTUBHOCTb KaTyLLUKMW.

VccnepoBaHue ABNEHUS 3N1eKTPUYECKOro pe3oHaHca B
nocnefoBaTe/IbHON Lemnw.

MpoBeAeHNe aHANOrUN MeXay PU3MYeCcKUMMN BeNnYMHamu,
XapaKTePU3YHLWMUMN MEXAHNYECKYIO U 3NEKTPOMArHUTHYHO
KonebaTefbHble CUCTEMBI.

PacueT 3HauYeHMIA CUMbl TOKA U HaNpPsHXKEHWUS Ha 3NeMeHTax
Llenn nepeMeHHOro TokKa.

ccnepoBaHue npuHumMna LecTBma TpaHcgoomaTopa.
VccnegoBaHve npuHUMna AeiicTBUSA reHepaTopa
MepemMeHHOro ToKa.

Mcnonb3oBaHune VIHTepHeTa Ansa noncka MHgpopmayum o
COBPEeMEHHbIX cnocobax nepefayvv 3N1eKTPO3IHEPrUM

OcyLlecTBNeHME paguonepesayn 1 pagnonprema.
MccnefoBaHne CBOWCTB 3/1EKTPOMArHUTHbIX BOSH C
MOMOLLLbI0 MO6UNLHOTO TenedoHa.

Pa3BUTNE LIEHHOCTHOIO OTHOLWIEHUS K M3yYaeMbIM Ha
ypoKax (M3nKu 06beKTaM M 0CBauBaeMbIM BUaM
neatenbHocTU. O6bACHEHUe MPUHLMNNANBHOTO pasnnuns
NPUPOAbI YNPYTUX N 3NEKTPOMArHUTHbIX BOJH.
N3noXkeHne cyTu 3KONOTUYECKUX NPOOBNEM, CBSI3aHHbIX C
3N1EKTPOMArHUTHBIMUW KONE6GaHUSMU 1 BOTHAMMW.
OG6bACHEHWE PONY 3NEKTPOMArHUTHbIX BOJH 3
COBPEeMEHHbIX UCCNeAoBaHMAX BceneHHO
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Mpupoaa ceeTa

BosnHoBbIe CBOCTBA
CBeTa

Cofep>xxaHue
oby4veHuns

5. 0MTUKA

MpUMEHEHNE Ha NPAKTUKE 3aKOHOB OTPAXEHUS U
MpenioMNeHNs cBeTa NPy PeLleHnn 3aaad.

OnpefeneHne CnekTpanbHbIX rPaHUL, YyBCTBUTENbHOCTY
Ye/I0BEYECKOTrO r/asa.

YMeHUe CTPOUTb N306paXkeHMs NpeamMeToB, JaBaemMble
NNH3aMK,

PacueT pacCcTosHMS OT IMH3bI [0 M306paXeHUst NpeaMeTa.
PacueT oNTUYECKOW CUMbI NINH3bI

N3mepeHne OKYCHOTO PacCTOSAHUS NNH3bI.

WcnbiTaHWe Moaeneil MMKpocKona v Teneckona

HabntogeHne aBneHns nHtTeppepeHumm
3NEKTPOMArHUTHbLIX BOJIH.

HabntogeHve fBneHns auppakumm 3aneKTpoMarHuTHbIX
BOJIH.

HabntofeHne aBneHUs nonspusaunum 3feKTpoMarHUTHbIX
BOJIH. M3mepeHune ANNHbI CBETOBOI BOJIHbI MO
pesynbTatam HabnAeHUA ABNEHNSA MHTepgepeHumnn.
HabntogeHune ssneHus andpakymn cEe a. HabnwoaeHue
AIBNeHMa nongapusauumm n gucnepcun ! cbeta. louck
pPasNYMn N CXOACTBA MEXAY WHPaKLNOHHBIM 1
[ANCIMEePCUOHHBLIM CMeKTpamMu.

[MpuBefeHWEe NPUMEPOB NMOABNEHNUSA B NPUPOAE U
MCNO/Ib30BaHUA B TEXHUKE SIBIEHUA WHTepdepeHumnn,
A pakumn, nongapusaunn n gucnepcumn ceeta.
[lepeuncneHne MeTodoB MO LWHA  >lopble
MCMONb30BaHbl NPU M3YYEHUU YKa3aHHbIX AB/IEHUN

XapaKTepuCTUKa OCHOBHbI'- BUAOB [AeATeNIbHOCTU
CTYLEHT- a
(Ha ypoBHe y4ebHbIX LeACTBUIA)

6. OCHOBbI CI'IGLI,VI&J'II:HOVI TEOPUNN OTHOCUTENBHOCTH

OcHoBbI
crieynanbHoM
Teopun
OTHOCUTENbHOCTMN

m OO6bACHEHME 3HAYMMOCTM onblTa MalKenbCcoHa-
Mopnu
dopmynnpoBaHne NocTynaTos
O6bsAICHEHNE 3(PheKTa 3aMe/IEHNS BPEMEHM
PacyeT 3Heprum MOKOW, WMTY/NbCa, 3HEpPruu
CcBO6GOAHON YacTuLbI

28



m BbipaboTKa HaBbIKOB BOCMPUHUMAT,
aHanu3upoBae, nepepabaTbiBaTb U NPeAbLABNSATH
WH(OPMaLMI0 B COOTBETCTBUM C NOCTaBNEHHbLIMM
3afavyamm

7. 9NeMeHTbl KBaHTOBOW (3 aKm

KeaHToOBas onTuka Habnogath (h0TO3NeKTPUYECKUM 3ththekT. OB6bACHATD

Pdu3smka aToma

3aKoHbl CTosieToBa 1 gasne!

KBaHTOBbIX NpeAcTaB/ieHnUi PacyeT MakcUmanbHOWM
KWHETUYECKON 3HEPTUN 3/IEKTPOHOB MNpW
(hOTO3NEKTPMUYECKOM 3hpeKTe.

OnpepaeneHne paboThbl BbIX0Aa 3/1EKTPOHA MO rpafuky
3aBMCMMOCTM MaKCUMaNbHON KUHETUYECKOW 3Heprum
(hOTO3/1IEKTPOHOB OT 4YacTOThl cBera. ViamepeHue paboTol
BbIX0Ja 3/IEKTPOHa.

MepeyuncneHne npuboOpPoB YCTAHOBKN, B KOTOPbIX
npumeHseTca 6e3nHepuUnoH o " doToaddekTa.
O6bAcHeHne KOPNYCKYNSAPHO-BOIHOBOIO Ayanvsma
CBOMNCTB (pOTOHOB. O6BACHEHME MO LW KBAaHTOBOW OMNTUKK B
pasBUTUN COBPEMEHHOMN (hU3NKM

Ha6ntoeHne NMHeNYaTbiX CNEKTPOB
BblunCneHMe [7WHbI  BOMHbI  He 1>poiAns  4acTuubl ¢
M3BECTHbIM 3HaueHWeM umn> ibea

PacyeT 4acToTbl U A*WHbI BOMHbI UCMYCKAEMOro cBeTa Mpu
NMepexofe aToma Bojopoja W. OAHOK CTaLMOHAPHOro
cocTosHus B aApyroe. 06T CH ¢  MPOMCXOXAEHUA
NNHEWYaToro CcnekTpa aroma BOAOpOAa W pasinyums
NVWHenYaTbIX CNEKTPOB pa3nnMumii  rasos.

VccnepoBaHme nMHenyaToro cnekrpa.

NccnegosaHue npuHUmna paboTbl NHOMUHECLEHTHON
namnel.

HabntogeHne n 06bSICHEHO; NpU UMNa AeincTeusa nasepa.
MpuBeneHne NPUMeEPOB UCMNO/b30BaHUA Nasepa B
COBPEMEHHOW HayKe N TeXHUKe.

Mcnonb3oBaHue VH 6;pHeTa e smBK .[hopMauunmn o
nepcnekTmBax NPUMeHeHMs .a3epa
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du3Ka aTOMHOro
agpa

CTpoeHue un
pasBuTume
BceneHHoM

HabntogeHne TpekoB anbga Yac mun B Kamepe BunbcoHa.
PernctpupoBaHue SAEPHbIX WU3NYYEHUA C  MNOMOLLbIO
cyeTumka leirepa.

PacueT 3Heprmm cBsA3N aTOMHbIX 5. ep.

MpeacTtaBneHne 0 XapakTepe -e b.péx TUMOoB
(hyHAamMeHTaNbHbIX B3aMMOLENCTBUIA 3NEMEHTAPHbIX
yacTuu B BMAae Tabnumubl.

OnpepgeneHune 3apaja M MaccoBo! 0 uncna aTOMHOro a4pa,
BO3HMKAIOLLLEro B pe3ynbTaTe pajgMoakTMBHOrO pacnaga.
BbluncneHne sHeprumn, ocBoboxaatoLlencs npu
pafnoaKTUBHOM pacnage.

OnpeaeneHne NPoAyKTOB AAEPHON peakuuu.
BbluncneHne aHeprum, 0CBO30X LLUIOLLENACA NpU AAepPHbIX
peakumsax. MoHMMaHWe NPenMMyLLLecTB 1 HeAOCTaTKOB
MCNONb30BaHNS aTOMHOW 3HEPTUU N NOHU3UPYIOLWUX
N3NYYEHWUIA B NPOMBbILLINEHHOCTU, MeANLMHE.

3n0XKeHne cyTn aKonoruye >u * > eM, CBA3aHHbIX C
OMONOrNYeCcCKUM AeNCTBUEM PAAMOAKTUBHbLIX M3NYyUYEHWA.
MpoBeaeHne Knaccuukaumm | = wTa::nbix YacTuy no
X PM3NYecKNM xapakKTepuctmkam (macce, 3apsay,
BPEMEHN XXWU3HWU, CNIUHY W T.4.).

MOHMMaHMe LEHHOCTEN Hay 4YHO e . yupa He
BoOOLEe ANs YesioBevecTBa B Len M a uta \  Kg )ro
00yyaloLLerocs NMMYHO, LLeHHOCTell oBNaaeHs MeTOAOM
Hay4HOro Mo3HaHusA A8 AOCTUMXKEHMS ycnexa B Mo60oM
BMAE NPaKTUYECKOW AeATe M.HICT K

8. 9Bonwouna Bce eHHX

Hab6nwogeHuve 3a 3sesgam;- .!; . «/leTaMmn B
Teneckon. HabnogeHne COMHeYHbIX NATEH C MOMOLLbIO
Tefieckona n cofHe-. .0:0 .. \.

Wcnonb3osaHne NHrenHel gan gy . am YKEHWNI
KOCMWYECKUX 0OBLEKTOB U UT; c

0COGEHHOCTAX

O6CyXaeHne BO3MOXHbIX CLLeHapMeB 3BOHOLNN
BceneHHoON. icnonb3oBaHO* “ C: a,;.;, 04CKa
COBPEMEHHOW MH(Cp.Maub 0 pasa.'? r; BceneHHOMN.
OueHKa UHopMauum ¢ mo  Mur BC C

NOCTOBEPHOCTMN, 06bEKLMBHOC 1M MOMHOTLI, aKTyaNlbHOCTY
nT.a.
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CogepxxaHue
0by4eHus

3BO/IOLUMA 3BE3L.
['MnoTesa
MPOUCXO>KAEHNSA
ConHeYHoM
CUCTEMbI

OKOHYaHue Tabnuubl

XapaKTepuCTNKa OCHOBHbIX BUAO0B AeATEe/IbHOCTU
CTYAEHIOB
(Ha ypoBHe ymMe U T. eCTBUN)

BbluncneHne aHeprum, ocBo6oXgatowwencs rjl
TEPMOSIAEPHbIX peakUnsX.
dopmynmpoBKa NPob6ieM TEPMOSIAEPHON 3HEPTETUKMN.

O6bACHEHNE BAUAHUSA COMHEYHOW aKTUBHOCTW Ha 3eM/HO.

[MoOHMMaHne posn KOCMUYECKNX VICCI'IG,D,OB&HVIVI, nNX Hay4YHOro

1 3KOHOMUYECKOTO 3HAUYEHNS.
O6CYX/1eHEe COBPEMEHHbIX TMNOTE3 O NMPOUCXOX/AEHNN
CONHeYHOW cucTemsl
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8.YUEBHO-METOANYECKOE N MATEPUAJ/IbHO-
TEXHUYECKOE OBECMNEYEHUE NMPOIPAMMbI YUEBHOW
AVNCLUMNMNANHBI «®U3NKA»

[na ocBoeHMA nporpamMbl Y4e6HON AUCUMNINHBI «PU3MKa» UMEETCS B
HaMumMn B NpoeccmoHanbHOW 06pa3oBaTe/ibHOM OpraHM3auum, peannsytoLlein
obpa3oBaTe/ibHYK NporpaMmmy cpefHero obuiero obpasoBaHua b nNpegenax 0CBOEHUS
OnMnor Cro Ha 6a3e 0CHOBHOro 06uero obpasoBaHus, y4ebHblii KaOBUHET, B
KOTOPOM MMeeTCst BO3MOXHOCTb 06ecneynTb CBOOOAHbLIN A0CTYN B VIHTEPHET BO
Bpems y4eb6HOro 3aHATMA U B Nepuof BHe y4ebHON aesaTenbHOCTU obydarowmxcs. B
cocTaB KabuHeTa ()M3MKM BXOAUT nabopatopun i iabop nMN0M KCMHATOM.
MomeleHne KabuHeTa PU3MKK yaoBNETBOpPSeT TpeboBaHMAM CaHuUTapHO-
anngeMunonormyeckmx npasun n Hopmatmeos (CaHlMuH 2.4.2 Ne 178-02) u
OCHalLLLeHO TMMOBLIM 060pY0BaHNEM, YKA3aHHbIM B HACTOAWMX TPeboBaHUAX, B TOM
yucne yudebHo Mebenbto:

napTbl yyeHn4veckue 15 wrt., cTynbs mMsarkne3O WT., CTON AEMOHCTPALNOHHbIN,
CTO/T KOMMbIKOTEPHbIN, TYMOOUKa NepedBMKHas, C yn npenofasaTens, A0CKa C
AONONHUTENbHLIM OCBELLlEHNEM, 5 cTennaxern 1 WKadbl I 9 XpaHeHUs
060pya0BaHMA, CTON NabOPaHTCKUNA.

cpefacTBaMun 0by4veHUs, AOCTAaTOYHLIMW A1 T YKO/THEHUA TpeboBanuii K ypoBHHO
NoAroToBKM 0byvatowmxca2.B kabuHeTe ecTb My/bTUK I 1 UHOe CO0pY 3baHue,
MoCpeACcTBOM KOTOPOro yY4aCTHUKKM obpas3oBaTeslibHOe Tp- C cam. Yy
NpoCMaTpMBaTh BU3ya/ibHY0 MH(OPMaLMI0 MO (YU3MKe, Co34aBaTb NnpeseHTauuu,
BMAeomarepuanbl 1 1.M. B cocTaB y4e6HO-METOANYECKOTO Y MaTepuanbHo-
TEXHMYECKOro obecneyeHna nporpaMmbl y4ebHoM 4 a 4mn
BXOLAT: HarnsgHble nocobus (KOMNiaekcobl yyebHbIx ™
«®Pun3nyeckKme BeMUYNHbI U PYHAAMEHTa/IbHbIE KOHCTaHTbI». «MexXayHapogHas
cuctema eguHny, CU», «lMeprnogunyeckas cuctemMa XMMUYECKNX aneMmeHTos ..
MeHfeneeBa», NOPTPETHI BblAAKOLWMXCSA YUYEHbIX-PU3NKOB M aCTPOHOMOB:
* WMH(pOpPMaLNOHHO-KOMMYHUKATUBHbIE CPeACcTBa.
* 3KpaHHO-3BYKOBble NOCOOUA-ANUCKN MO BCEM TeMaM DPUNKW;
* KOMIMJIEKT 3/1IeKTPOCHabXXeHNA KabuHeTa (YU3NKWN -yCTaHOBJIEH
aneKTpopacnpenenmTeNibHblA LWNAT
M K9®-10
O 06WWMKIA BbIK/KOYATENb CETU
[0 YCTPOMCTBO 3alMTHOro oTkKNoYeHns (¥Y30111)
KOHCTPYKLMA 3N1eKTPUYECKUX PO3ETOK B KOIMYEeCTB 6N .K : '®m B 031MyaeTtca
OT po3eToK Ha 220 B

Cuctema TeXHUKM 6€30MacHOCTU 1 3alMTbl 06YyYatoLINXCA.

2Mucbmo MuHUCTepcTBa 06pasoBaHns U Haykn P® ot 24.11.2011M>M. " "2 0. i . rbl\ yupexaeHui
yyebHbIM 1 yuebHO-n1abopaTopHbIM 060pyA0BaHNEM>.



e OrHetywwurtens Tuna OY-3 umeetca - Ne35281
* YCTPOWNCTBO 3alMTHOrO OTK/OUYEHMSA 3/1IEKTPOCHAOXEHUSA - NPOBELAEHO;
* 3a3emneHne - NpoBeAeHo.

Yronok no Tb

- AKT - paspeLleHMne (Ha aKcnayataunto KabmHeTa PU3NKK) Yy TBEPIK AEH
ANpeKTOopoM TexHukyma 30.08.2018 . ;

TeXHNYecKne cpeacTaa 06ydeHUs; AeMOHCTpaLMoHHOe 060pyaoBaHme (06LLero
HasHayeHMsa 1 TemMaTuyeckune Habopsbl); nabopatopHoe obopyaoBaHue (06LLEro
Ha3Ha4YeHMsA U TeMaTMyecKne Habopbl); cTaTUYeckne NMHaMU ecKue
AEMOHCTPaUMOHHbIE M pa3faToyHble MOAEeNN; BCNoMorate/ibHoe 060pyL0BaHue;
KOMMNEKT TEXHUYECKON AOKYMEHTaLMK, B TOM YMCae nacnopra Ha cpeficTsa
00yyYeHuns, MHCTPYKLMM NO UX UCMONb30BAHNIO N TEXHMKE 6e30MacHOCTH;
ON6NNOTEYUHbIN (POHA - B BUBNMOTEUHbIN POHA BXOAUT YYEOHUKN Yy4ebHO-
MeTOAMYEeCKMEe MOJenn, obecrnevnBaroLLne 0CBOeHNe FUHebnoin AUCUUNINHDI
«®Pur3nKa», peKOMEHL0BaHHbIe WA LONYLLEHHbIE A1 UCNO/b30BaHNUSA e
npoteccnoHanbHbIX 06pa3oBaTe/ibHbIX OpraHn3aunsax, peansyroLmnx
obpasoBaTte/ibHYyt0 NporpaMmmy cpefHero obuiero o6pasosaHua B noegenax
ocBoeHns OMOTI CIMO Ha 6a3e 0CHOBHOro 06uero o6pasoBaHUs

BM6AMOTEUHbIN (DOHL AONOSIHEH (DU3NYECKUMM IHUMKNIONEeAUAMW, COBapsAMU U
XpecTomaTunen no u3smke, CNpaBoYHNKaMmM No PU3NKe U TEXHUKE, HAYYHOI N HAay4HO-
NoNynspHON NUTepaTypoi ecTeCTBEHHO-HAYUYHOr0 CoAepXaHus.

B npouecce ocBoeHMA Nporpammbl y4eGHON ANCLUMINHBI «DPU3NKa» CTYLEHTbI
NMEKT BO3MOXXHOCTb JOCTYMa K 3/1IeKTPOHHbIM Y4ebHbIM MaTepuanam no gpusnke -
3NeKTPOHHaa 6mubnnoTeka, UMeroLwMmcs B €30604HOM focTtyne Bcein VIHTepHeT
(3NeKTPOHHbIM KHMUTaM, NpakTuKymam, Tectam, matepuanam Er3 v gp.).
PEKOMEHAYEMAA iUTEPAT™*T

[Nnsi CTYyAeHTOB OCHOBHas

1.®un3nka. CoBpeMeHHbIN Kypc. YuebHUK M3aaTenscTso: Jawkos n K ABTopbI:
Hukepos B.A. I'og nsgaHua: 2019

2.Pun3mKa. YuebHUK 1 cO0pHUK 3aaa4 N3gatenscte»  [aLllKoB i
Hukepos B.A.log n3gaHua: 2018

Ona cTyfeHTOB AOMONHUTENbHAA
TCHpaBOYHUK MO pusnke. YuebHoe nocobue ana Cl 10 N3paTensCTBO:
MpodgobpasoBaHue
ABTOpbIl: Ky3Heuos C.U., Poro3nH K.N. CeefeHnsa 06 OTBETCTBEHHOCTU: pea.
NapunoHos B.B. INog n3ganna:2017
2.®un3nka. MexaHunyeckme KonebaHmsa. COOPHUK & | mMew HuAMU. "3afaqyHuK ans
CIC W3gatenbcTBo: MNMpogobpasoBaHne CefeHNs 06 OTBETCTBEHHOCTU: COCT.
NanteHkoB B.K.

33



Mog n3pgaHna: 2019
3.0muTtpuesa B.®. dPusnka gna npodeccuin n cneymanbHOCTER TeXHUYECKOro
npomna: y4dyeOGHUK [ANA  CTYAEHTOB NpPoOgecCUOHaNbHbIX 06pa3oBaTe/ibHbIX
opraHusaumii, oceamBaroLWmMx npogeccnn n cneunanbHoctn CMO. - M., 2017
4. Tpopumosa T.M., dupcoe A.B. dusmka pgna npogeccnin u
cneyuanbHOCTEN TEXHUYECKOro W eCTeCTBeHHO-Hay4yHoro npodunen: COOPHUK
3afay: yyeb. nocobue p[na CTyLEeHTOB MpodeccroHanbHbIX 06pa3oBaTe/lbHbIX
opraHusaumi, ocsamBaroLWmMx npogeccum n cneymansHoctn Cro. - M., 2017
5.TpohmmoBa T.H., dupcos A.3  dusmka gan  npodeccnin  n
cneyuanbHOCTEN TEXHUYECKOT0 W eCTeCTBEHHO-Hay4yHOro npogunen: PelleHus
3afay: y4eb6. nocobue Ana CTyLeHTOB npodeccrmoyanbybTX 06pa3oBaTe/ibHbIX
opraHusaumni, oceamBaroLWmx npogeccumn n cneyunansHoctn Cr 0. - V., 20'6

[na npenojasaTtenieil 0CHOBHas
1. ®un3mnka. CoBpeMeHHbIN Kypc. YuebHuK M3paTenscTBo: [dawkoB n K ABTOpbI:
Hukepos B.A. l'og nspaHunsa: 2019

2. ®usmka. NabopaTopHbIii NPaKTUKYyM ans Crno M3paTensCTBo:

MpoobpasosaHne ABTopbl: ManbirmHa A.B. un3gaHusa: 20°9

3. ®dusmka. YuebHUK 1 c60pHuMK 3agad ? trenscteo: Jawkces n K ABTopbl:

Hukepos B.A.l"og nsgaHuna: 2018
[na npenojasaTtenei LONONHUTeNbHASA

1.Amutpuesa B.®. dusnka gns npogeccnin n cneymanbHOCTEN TEXHUYECKOTO
npocuns. JlabopaTopHbI NpakTUKyM: y4yeb. nocobue Ang CTyAeHTOB
npoeccrnoHanbHbIX 06pa3oBaTe/lbHbIX OpraHu3aunii, ocsamearowmx r.poq eccHH
n cneymansHoctu Cro. - M., 2017

2.KOHTpONbHbIe MaTepuasbl: y4eb. nocobume gHA CTYLEHTOB MPoeccMoHabHbIX
obpasoBaresibHbIX OpraHu3aLluii, ocBanBaroLnX Npogeccnn n cre  [anbHOCTU
CMno.-M., 2016

3.Tpothmmosa T.H., Pupcos A.B. ®usmka ans npodeccuin n cneymanbHoOCTen
TEXHMUYECKOr0 N eCTeCTBEHHO-HAy4YHOro npoguneit: CMoTNH.K 3agay-y4eb.
nocobue ana CTyAeHTOB NPOgecCCUOHaNbHbIX 06pa3e 3aT bUblX OpraHu3aumi,
ocBaumBawLWwmx npogeccun n cneunanbHoct CroO. - M. 2017

4. KoHCcTUTyumns Poccuinckon depepaumm (MpuHANa BCErMporr-a1.ng ronocoBaHnem
12.12.1993) (c yyeTOM MoOnpaBoK, BHECEHHbIX (PefepanbHbIMU KOHCTUMNXMUOHHBIMM
3aKoHamu P® o nonpaBkax K KoHcTutyuun P® ot 30.12.2008 Ne 6-PK3, ot
30.12.2008 Ne 7-®K3)//C3 PP. — 2009. — Ne4. — Cr. 445. O6 o06pasoBaHUU

B Poccuiickoin ®egepauyun: deaep. 3aKOH 0T 29.12. 2012 Ne 273-®3

(8 pen. PepepanbHbiX 3aKoHOB 0T 07.05.2013 Ne 99-d~, oT 1/.1n6.2013 Ne 120-93,
o7 02.07.2013 Ne 170-d3, o1 23.07.2013 Ne 2" ®3, or2a.ll.2G 13 Ne nl7-® 3,07
03.02.2014 No 11-®3, o1 03.02.2014 Ne 15-®3, o1 05.05.2C 14 Nb84-P3, oi
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27.05.2014 Ne 135-93, o1 04.06.2014 Ne 148-<’ 3, C U3M., BHECEHHbIMNU
®epepanbHbiM 3aKoHOM 0T 04.06.2014 Ne 145-®3, B pea. oT 03.07.2016, ¢ u3m. oT
19.12.2016.)

5.NMpuka3 MuHuctepcTBa o06pasoBaHnsi N Haykn Pd «O6 yTBEpXAeHUN
(heflepanbHOro rocygapcTBeHHOro obpasoBaTe/ibHOro crtaHgauTta cpegHe o (NOMHOrO)
obulero obpasoBaHua» (3apernctpuposaH B MuHiocte PO 07.06.2013 Ne 24480).
Mpukaz MuHobpHaykn Poccum ot 29.12.2014 Ne 1645 «O BHECEHUMN U3MEHEHWIA B
Mprkas MuHucTepcTBa 06pa3oBaHUs U Haykn Poccuiickoin depepaumm ot
17.05.2012 Ne 413 “O6 yTBEpXAeHUN (PefepasbHOro rocyaapCTBeHHOro
ob6pa3oBaTe/ibHOro cTaHgapTa cpeaHero (MosHoro) o6uero o6pasoBaHns».

6.Mpukas MuHuctepcTea obpaszoBaHMa 1 Hayk P® ot 31 gekabpsa 2015 r. N 1578
"O BHECEHUM M3MEHEHWI B (DefepanbHbIA rocyapCTBEHHON; 06pa3oBaTebHbIi
CTaHfapT cpefHero obuiero o6pasoBaHns, YTBEPXKAEHHbIN NpuKasoM MuHMCTepCcTBa
o6pasoBaHua 1 Hayku Poccuiickon ®epepaunn ot 17 mas 2012 .

7.Muncomo denapTameHTa rocyfapCTBEHHOM NONUTUKK B chepe MOATOTOBKMN pabovmx
Kagpos u AMNO MuHo6pHaykn Poccun oT 17.03.2015 ,“£ 06 2 9 «Pekome.-.gaumm no
opraHusauuy NonyyYeHus cpefHero obuiero o6pasoBaHusa B ; e .< - 30eMKs:
obpa3oBaTte/ibHbIX MPOrpaMM CpefHEero npogeccnoHanbHOro obpasosaHus Ha 6ase
OCHOBHOro 06uiero obpasoBaHua ¢ y4eToM TpeboBaHNA PesepasibHbIX
rocyfapCTBeHHbIX 06pa3oBaTe/ibHbIX CTaHAAPTOB U MOyuney ' npodgeccun nnm
cneyuanbHOCTN CpefiHero npogeccnoHanbHore obpasosaHus ' 8 MpumepHas
OCHOBHas obpasoBartesibHas nNporpaMma cpefHero o6wero 06p W30bMHMA
ofobpeHHas peweHnemM (hefepanbHOro y4yebHo-MeToANYeCcKoro 06begMHeHMs Mo
obulemy ob6pasoBaHuMO (NPOTOKON OT 28 MoHS 2016 r. Ne 2/16-3).9 PenepanbHbIii
3akoH 0T 10.01.2002 Ne 7-®3 «O6 oxpaHe OKpyxatolleid cpefbl» (B pes. oT
25.06.2012, ¢ u3m. ot 05.03.2013) // C3 P®. — 2002

NHTepHeT- pecypcbl: 3neKTpoHHasa 6ubnuoteyHas cuc e.ev JPR BOOKS

ﬂOKyMeHT noanuncaH SJ'IeKTpOHHOVI noanucbro

Bnageneu: LLlynsra Bnaaummnp AHaTonbesn

[OMXHOCTL: ANpeKTop

OpraHusal ums: FOCYOAPCTBEHHOE BIO[XKETHOE MPO®ECCUOHANIbHOE
OBPA30BATEJIbHOE YYPEXOEHWE KPACHOOAPCKOIO KPAA "AMWEPOHCKUA
TEXHWKYM ABTOMOBWIIbHOIO TPAHCMOPTA I CEPBUCA"

WHH: 232500656409

CepuitHblin Homep: 009C6E84FA49651A1EBD2BE30D125170D4
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