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1. HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o6mieoOpa3oBaTenbHON yueOHOM JuCHUIUIMHBI «Du3nka»
npeaHa3HadyeHa Wi u3ydeHus qucuuiuinabl «Pusuka» B OI'BIIOY «bBTXKT
KocTpomckoil obmactu» (manee TEXHUKYM) MPU MOATOTOBKE CHELUUATINCTOB
CPEIHEro 3BEHA.

PabGouass mporpamma paspaborana Ha ocHoBe TpeboBanuii PI'OC
CpeIHero o01Iero oopazoBaHus, IPEIbIBIIEMbIX K CTPYKTYPE, COACPKAHUIO U
pe3yJpTaTaM OCBOEHUSI Y4eOHOM nucUUIIINHBI «DU3UKa», 1 B COOTBETCTBUU C
PekoMenganmmsiMi IO  OpraHM3alMd ~ TONYY4EHHUS  CPEIHEro  OOIIero
o0Opa3oBaHusl B Npejesiax OCBOEHHUs 00pa30BaTENbHBIX MPOrpaMM CpPETHEro
npodeccroHanbHOro 00pa3oBaHus Ha Oa3e OCHOBHOI'O 00IIIEro oOpa3oBaHMS C
yuyeToM TpeOoBaHUU (QenepaibHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJAPTOB U TMOJYy4aeMOW CHEIHATBbHOCTH CPEIHEro MpodhecCHOoHaTIbLHOrO
oOpa3zoBanusa (mucbMo JlemaprameHTa rOCyJapCTBEHHON MOJMTUKH B cdepe
noArotoBku padouux kaapos u IO Mwunobpuayku Poccun ot 17.03.2015
Ne 06-259).

Conmepxanue mporpamMMmbl «@DuU3MKa» HANpPaBIEHO Ha JOCTHKEHHUE
CIIEYIOIINX LIEJICH:

* 3aKOHAX W TPHUHIUIAX, JIKAIUX B OCHOBE COBPEMEHHOH (U3NYECKOM
KapTUHBI MUPA; HauOoJee BAKHBIX OTKPHITUSAX B 0071aCTH (PU3UKH, OKA3aBIITUX
OIpeNeysIIoNIee BIMSHUE HA pa3BUTUE TEXHUKUM M TEXHOJOTMHU; METoAax
HAyYHOTO TTO3HAHMSI TIPUPOJIBI;

* OBJIQJICHHE YMEHUSIMU MPOBOAUTH HAOIIO/IEHUS, TIJIAHUPOBATh U BBITIOIHSIThH
OKCIIEPUMEHTHI, BBIIBUTATh THUIIOTE3bI W CTPOUTH MOJENIU, TPUMEHSTH
MOJIy4YEHHbIE 3HaHUA MO (PU3UKE ISl OOBSICHEHUSI Pa3HOOOPa3HbIX (PU3HUUECKUX
ABJICHUI M CBOMCTB BEILECTB; MPAKTUUYECKH HCIIONB30BaTh (hU3HUECKUE
3HaHUS; OIICHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHON MH(POPMAIIHH;

* pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, MHTEIJICKTYabHBIX M TBOPYECKHUX
CIIOCOOHOCTEH B TIpoIlecce MPHOOPETeHHS 3HAHWUN W yMEHHUHA MO (PU3MKe ¢
UCIOJIb30BAaHUEM PA3IMYHBIX MCTOYHUKOB HMHGPOpPMALMU M COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJOTU;

* BOCIUTAaHHE YOEKICHHOCTH B BO3MOXKHOCTU TMO3HAHUS 3aKOHOB IPUPOIBI,
UCIIOJIb30BaHUS JOCTHKEHUUA (PU3MKM Ha 0OJlaro pa3BUTHUS YEJIOBEYECKON
UBUJIM3AIMH; HEOOXOAMMOCTH COTPYIHHYECTBA B MPOILIECCE COBMECTHOTO
BBITIOJIHEHUS 33714, YBKUTEIHHOTO OTHOIICHHWS] K MHEHHUIO OMIOHEHTa MpH
OOCYXIEHUHM MpOoOJIEM E€CTECTBEHHO-HAYYHOI'0 COJEP)KaHUs; TOTOBHOCTH K
MOPATBbHO-3TUYECKOM OLIEHKE MCIOIb30BAaHUS HAYYHBIX JTOCTHKEHUH, TyBCTBA
OTBETCTBEHHOCTH 32 3aIIUTY OKPYKAIOIIEH CPeIbl;

* HCIONb30BaHUE MPUOOPETEHHBIX 3HAHUM W YMEHUH Uil peleHus
NPAKTUYECKUX 3a/ay TOBCEIHEBHOW >KHM3HHU, oOOecredeHHs Oe30MacHOCTU
COOCTBEHHOM JKM3HHU, PALMOHAIBLHOTO TPUPOAOIOIb30BAHUS U OXpaHbI
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OKpYXKaromeld cpeabl U BO3MOKHOCTh TPHUMCHCHHUS 3HAHUW TIPH PEIICHUU
3a/1a4, BO3HUKAIOIINX B MOCJIEIYIONIEH MpodeccnoHaIbHOU eATeITLHOCTH.

B nmporpamMmmy BKIIOYEHO  coJep)KaHUE, HallpaBJICHHOE  Ha
dbopMupoBaHHE Yy  CTYJICHTOB  KOMIIETEHIIUM,  HEOOXOIUMBIX  JIJIS
kayectBeHHoro ocoenuss OIIOII CIIO wna ©0a3e ocCHOBHOro oOIIEro

06p330BaHHH — IHIporpaMmbl IIOATOTOBKH CIICOHAJIHMCTOB CPCAHCIO 3BCHA
(TTTICC3).

1.1. OBIIASI XAPAKTEPUCTHUKA YUEBHOM
JANCHUIIIMHBI « PU3UKA»

B ocHoBe yueOHOI nucuuruMHbl «@PU3MKa» JEKUT YCTaHOBKAa Ha
dbopmupoBaHue y o0Oy4aeMbIX CHCTEMbl 0a30BbIX TOHATUNA (QU3UKU U
MPEICTaBICHUA O COBPEMEHHOM (PU3MYECKOW KapTUHE MHUpa, a Takke
BBIPAOOTKA YMEHHUM MPUMEHATH GU3NUECKUE 3HAHUS KaK B POQECCHOHATBHON
JESITENIbHOCTHU, TaK U JIJIsl pELIeHMs] )KU3HEHHBIX 3a/1ay.

MHorue monoXKeHus, pa3BUBaeMble (DU3UKOW, pPacCMaTPUBAIOTCS Kak
OCHOBA CO3JJaHUS M MCIIONb30BaHUS HH(POPMAITIOHHBIX M KOMMyHHUKAITHOHHBIX
texnonorud (MKT) - ogHoro u3 Haumbonee 3HAYMMBIX TEXHOJIOTMYECKUX
JNOCTHKEHUN COBPEMEHHOW IMBUIIN3ALINH.

@usuka JaeT KIIY K IOHMMAHUIO MHOTOYMCIICHHBIX SBJICHHW U
IPOIIECCOB  OKPY)KAlOIIero Mupa (B €CTECTBEHHO-HAay4HbIX 00JacTsIX,
COLIMOJIOTUH, SKOHOMUKE, SI3bIKE, TUTEparype u ap.). B dusuke popmupyrorcs
MHOTHE BHJIbI I€ATEILHOCTH, KOTOPbIE UMEIOT METapeaMeTHbIN Xxapakrep. K
HUM B NIEPBYIO OYEpPEIb OTHOCSTCS: MOJEIMPOBAaHNWE OOBEKTOB U IMPOLECCOB,
IPUMEHEHUE OCHOBHBIX METO/10B IMO3HAHMSI, CUCTEMHO-UH(OPMAIIMOHHBIN
aHanus, (opMyIMpoBaHKE TUIIOTE3, AHAJU3 U CUHTE3, CPaBHEHHUE, 000011IeHuE,
CUCTeMaTH3allksl, BbISIBJIEHUE PUYUHHO-CIIEJICTBEHHBIX CBSI3€H, MOUCK aHajo-
roB, yIpaBjeHUE OO0bEKTaMU M TmpoueccaMu. VIMeHHO 53Ta aucCHUIIIMHA
MIO3BOJISIET TMO3HAKOMUTH CTYJEHTOB C HAyYHbIMHM METOJAaMH I103HAHMS,
Hay4YUTh UX OTIMYATh TMIIOTE3Y OT TEOPUH, TEOPUIO OT IKCIEPUMEHTA.

®u3uka UMEEeT OYEHb OOJIBIIOE M BCEBO3PACTAIOIIEE YUCIO MEXKIUC-
LUUITMHAPHBIX CBSI3€W, MPUYEM HA YPOBHE KaK MOHATUHHOIO amnmnapara, Tak u
uHCTpyMeHTapus. Cka3zaHHOE MO3BOJISIET pacCMaTpuBaTh (PU3MKY Kak MeTa-
TUCUUIUIMHY, KOTOpas MpPEeNOoCTaBIseT MEXIUCUMIUIMHAPHBIA S3bIK UL
OINKMCAHMS HAYYHOW KapTHUHBI MUpA.

®duszuka SBISETCS CUCTEMOOOPA3yIOIUM (HaKTOpOM Uil €CTECTBEHHO-
Hay4HbIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NUECKUE 3aKOHBI JIEKAT B OCHO-
BE€ COZAEp)KaHUA XUMHUH, OMOJIOruU, reorpaduu, aCTPOHOMHH U CIIELHAIIbHBIX
JUCLMIUIMH (TEXHUYECKass MEXaHHMKa, HJIEKTPOTEXHHUKA, 3JIEKTPOHUKA U Jp.).
VYyebnas aucuuminHa « PU3nKay co3/1aeT YHUBEpCcaabHyI0 0a3y AJisd U3ydeHus
obmienpodeccuoHaIbHBIX U CIEeUUaIbHBIX JUCIUIUIMH, 3aKjiaabiBas (yHa-
MEHT JIJIsl TOCJIEAYIOIIEero 00y4eHUs CTYIEHTOB.
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OO6nanasi TOTMYECKOH CTPOMHOCTHIO M OMHUPAACh HA IKCIIEPUMEHTAIIh-
Hble QakThl, yuyeOHas AucuuiUinHa «DPuszuka» GOpMUPYET y CTYACHTOB MOJ-
JMHHO Hay4yHOE MHUpOBO33peHue. PU3MKa SBISIETCS OCHOBOW YUYEHMsI O MaTe-
pUAILHOM MHpPE U peliaeT npoOaeMbl 3TOro MUpa.

[Ipu ocBoenun cneuuanmpbHocTH  CIIO  23.02.01. «Opranuzamnus
NEPEeBO30K M YIpaBJIEHUE Ha TpaHcropre (Mo BuAaM)» (PHU3MKa U3ydaeTcs Ha
6a3zoBoM ypoBHe DPI'OC cpennero obiiero oopa3oBaHUsI.

Teopernyeckue cBefeHHs 0 PU3UKE TOMOTHIIOTCS AEMOHCTPALMSIMHI U
1a00paToOpHBIMH pabOTaAMH.

N3ydyenue ob6mieoOpa3zoBaTeabHOM Y4eOHOM AUCHUIUIMHBL «DuU3HKay»
3aBepIIaeTCs TMOABEICHWEM UWTOrOB B (QopMe »dK3aMEeHa B paMKax
IPOMEXYTOYHOU aTTecTalmu cTyneHToB B npouecce ocBoeHust OITOII CIIO ¢
nosrydeHueM cpeanero obmiero oopaszosanus (IIIIKPC, TIIICC3).

1.2. MECTO YYEFHOH JUCIHUILJINHBLI B YYEBHOM ILIAHE

Yuebnas gucrrummHa «Du3MKa» SBISETCS Y4eOHBIM TMPEIMETOM 10
BBIOOPY M3 00s3aTeNbHON TpeaMeTHON o0mactu «ECTeCTBEHHBIE HAYKW»
®I'OC cpennero ob1ero 0o6pazoBaHuUs.

B texnukyme, peamusyromeM 00pa30BaTEIbHYIO MPOTPaAMMY CPEIHETO
obmero oopazoBanus B npeaenax ocBoeHus OITOIT CIIO na 6a3e 0oCHOBHOIO
oOmrero oOpazoBanusi, yaueOHas nucuuruinHa «dusuka» uzyqaercs B
oOieoopazoBarenbHoM 1ukie ydeOHoro miaana OIIOIT CIIO na 6ase
OCHOBHOT'O 00111eT0 00pa30BaHUs C MOJYYEHHEM CPEIHEro olIero oopazona-
Hus (IIIKPC, ITICC3).

B yueoOnsix mmanax IIIKPC, IIICC3 mecto y4eOHOW IHUCHMIUIMHBI
«Ddu3uka» - B COCTaBe O0ONICOOPA30BATEIbHBIX YYEOHBIX JTUCIUILINH,
dbopMupyeMbIX U3 00s3aTeNbHBIX MpeaMeTHbIx obOmacteit dI'OC cpennero
obmero oOpaszoBanusa, miasa npodeccuit CIIO u cnenmanbHoctedt CIIO
COOTBETCTBYIOIIETO PO IS MPOoheCCUOHATBHOTO 00pa30BaHUS.

1.3. PE3YJBTATHI OCBOEHUSA YUYEBHOM JUCIHUIJINHBI

OcBoenue coaepkanusi ydeOHou gucuuruinHbel «®dusuka» obecrieunBaer
JTOCTIKEHUE CTYICHTAMH CIEAYIOMNX Pe3yJabTaToB:

* TUYHOCMHBIX

— YyBCTBO TOPJIOCTU U YBAKEHUS K UCTOPUU U JOCTHXKEHUSM OTECYECTBECHHOMU
dbu3nyecKkor Hayku; (PU3NUECKU IPpaMOTHOE MOBEACHUE B MPOdecCuoHaIbHOM
JeSITENIbHOCTU U OBITY MpH 00paIieHuu ¢ NpudopaMu U yCTPOICTBaMU;

— FOTOBHOCTH K MPOJOJIKEHUIO 00pa30BaHuUsl U MOBBIIICHUS KBATU(PUKALIUK B
n30paHHOM TpoeccCuoHaNbHONU JEATETLHOCTH M OOBEKTUBHOE OCO3HAHUE
ponu GU3HYECKUX KOMIIETEHIINI B 3TOM;



— YMEHHUE HCIOJIb30BaTh JOCTH)KEHHUSI COBPEMEHHOM (PU3MYECKON HayKu U
(bU3HIECKUX TEXHOJIOTHH JIJISl TIOBBIIIIEHUS COOCTBEHHOT'O WHTEIUICKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM NpodheCcCHOHATBHOM JIeITeThbHOCTH;

— YMEHHUE CaMOCTOSITEIbHO J0OBIBaTh HOBBIC Uil ceOs (pU3MUECKUE 3HAHMS,
HCITOJIB3YS JIJISl ATOTO JTOCTYITHBIE UCTOYHUKHN MH(OPMAIINH;

— yYMEHHUE BBICTpaWBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIIEHHUS B KOMAaHE IO
pEIIeHUIO O0ITUX 3a/1a4;

— YMCHHUE VIPaBIsATh CBOEH IO3HABATEIHLHON ACSITEIHHOCTHIO, MPOBOIMTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEIUIEKTYaIbHOTO PAa3BUTHS,

* MemanpeomMenHuix:

— WCIIOJIb30BAHKWE PAa3IMYHBIX BHJIOB ITO3HABATCIBHOW JEATEIHLHOCTH IS
pemieHnst (U3MYECKUX 3a7ad, MPUMEHEHUE OCHOBHBIX METOJIOB ITO3HAHUS
(HaOmroJieHusl, OINUCaHUSA, U3MEPEHUs, OKCIEPUMEHTA) ISl H3y4YeHUs
Pa3IMYHBIX CTOPOH OKPYKAIOUIEH JEHCTBUTENBHOCTH;

— WCTOJb30BAHUE OCHOBHBIX HWHTEIUICKTYaJIbHBIX OIEpaIiii: MOCTaHOBKU
3amayu, (OpMyIUpOBaHMS THUIOTE3, aHaliW3a W CHHTE3a, CpaBHEHUS,
00001IIeHNsI, CUCTEMAaTHU3aIliH, BBISIBICHHUS MPUYUHHO-CIICICTBEHHBIX CBS3CH,
MOMCKa aHaJIOTOB, (OPMYIMPOBAHUS BBIBOAOB [JIsI M3YyYCHUS PAa3TAYHBIX
CTOPOH (PU3UYECKUX OOBEKTOB, SIBIICHUN U MPOLIECCOB, C KOTOPHIMU BO3HUKAET
HEO0OXOJIMMOCTh CTAJIKUBATHCS B MPO(ECCHOHAIILHOM cdepe;

— YMEHHUE FeHEPUPOBATh UACH U OMPENEIATh CPEACTBA, HEOOXOAUMBIE JUISl UX
pea3anuu;

— YMEHHE UCIO0JIb30BaTh PA3IMYHBIC HCTOYHUKH JJIS TIOYUICHUS (U3HIECKON
uH(OpMaIINH, OIEHUBATh €€ TOCTOBEPHOCTb;

— YMEHHUE aHAIU3UPOBATH U MPEACTABISITH HHHOPMAILIUIO B PA3TMYHBIX BUIAX;

— yMeHHue MyOJMYHO MPEICTaBISTh Pe3yIbTaThl COOCTBEHHOTO MCCIICAOBAHNUSA,
BECTU JUCKYCCHH, JOCTYITHO U TAPMOHUYHO COUYETas coaepkaHue u (Hpopmbl
npeJicTaBisieMol nHpopMalny;

* HPEOMEMHDBIX:

— CcOpMUPOBAHHOCTh TPEACTABICHUA O POIM W MecTe (U3MKU B
COBPEMEHHOM HAy4yHOM KapTUHE MUPA; MOHMMaHHE (PU3UYECKOW CYIIHOCTHU
HaOmonaeMblx BO BcenenHoi siBaeHud, ponu @Qu3auku B (GHOpPMHPOBAHUU
Kpyrozopa ¥ (YHKIIMOHALHOM T'PAMOTHOCTH YEJOBEKa JJIsl PEIICHHS
MPAKTUYECKUX 3a/1a4;

- BJIaJICHUE OCHOBOIIOJIArAI0LUMHU buznuecKkuMu MOHATHUSIMH,
3aKOHOMEPHOCTSMH, 3aKOHAMH U TEOPHUSIMH; YBEPEHHOE HCIOIb30BaHUE
bu3nuecKor TEPMUHOJIOTUA U CUMBOJIUKH;

— BIJIAJICHUE OCHOBHBIMH METOJaMHU HAyYHOTO TIO3HAHHS, MCIOJIb3YeMBIMH B
busuke: HAOMIOEHUEM, OITUCAHUEM, UBMEPEHUEM, IKCIIEPUMEHTOM;

— yMmeHus o0paOarbiBaTh  pe3yibTaThl U3MEPEHHUH, OOHAPYKUBAThH
3aBHUCHUMOCTh MEXAY (PU3NUECKUMH BEIMYMHAMH, OOBSCHATH TOJYYCHHBIC
pe3yNbTaThl U JACNATh BHIBOIBI;

— c(hopMUPOBAHHOCTH YMEHUS peIaTh (GU3NIECKUE 3a1aUH;



— chOpMUPOBAHHOCTh YMEHHS MPUMEHATH TOMYyYEHHBbIE 3HAHUS IS
OOBSICHEHUs YCIOBUW MNpOTEKaHUs (DU3NYECKUX SIBJIEHUU B TPHUPOJIE,
npodeccuoHanbHOW cdepe U A NPUHITHS TMPAKTUYECKUX pEIIeHUN B
MOBCEIHEBHOW JKU3HU,

— c(hOpMUPOBAHHOCTH COOCTBEHHOMN MO3UIMU MO OTHOIICHUIO K (PU3MUECKOMN
uHdOpMAIINH, TTOTy4aeMOi U3 Pa3HbIX UCTOYHHKOB.

2. COJEPXKAHUE YYEBHOM JUCIHUATLIMHBI

2.1. Beeaenue

®dusuka — yHaaMEHTaIbHAs HayKa O MPUPOJIE.

EcTtecTBeHHO-HAay4HBII METOJ MO3HAHUS, €r0 BO3MOXXHOCTH U TPAHUIIBI
MPUMEHUMOCTH. DKCIEPUMEHT M TEOpHUs B MPOILECCe IMO3HAHUSA MPUPOIBL.
MonenupoBanue (GU3NUECKUX ABIECHUH U TMporeccoB. Pomb skcnepuMenTta u
TEOPUH B Ipolecce Mo3HaHWs Npupoabl. Pusmdeckas BenuuuHa. [lorper-
HOCTH M3MepeHHi (pr3ndeckux BeanyuH. Pusndeckre 3aKoHbl. [ paHUIlbI Ipu-
MEHUMOCTH (u3ndeckux 3akoHOB. [loHsTHE O (u3Myeckol KapThHE MUpa.
3nauenue ¢usuku npu ocBoeHuu npodeccuit CI1O u cnenmansuocteit CIIO.

2.2. MexaHuka

Kunemaruka. Mexanuueckoe aBuxkeHue. llepememenue. IlyTb.
Cxopocts. PaBHOMEpHOE NPSIMOJIMHEMHOE JIBUXKEHHUE. Y CKOpeHue. PaBHome-
peMeHHoe MpsiIMOJIMHEelHoe ABkeHne. CBoOoHOE majeHue. J[BuKeHue Tena,
OpOIIEHHOTO TOA YIJIOM K TOpPU30HTY. PaBHOMepHOE JBUXKEHHE TIO
OKPY>KHOCTH.

3akonbl Mmexannku Herorona. Ilepsoiii 3akon Herorona. Cuna. Macca.
Nmnynse. Bropoit 3akon HbptoroHa. OCHOBHOM 3aKOH KJIACCUYECKOW JUHAM-
uku. Tperuit 3akoH HproToHa. 3akoH BcemMupHOro TiaroreHus. [paBura-
nuonHoe nojue. Cuna tspkectu. Bec. Crioco0b! n3mepenust Maccol Ten. Cubl B
MEXAHUKE.

3aKoHBI COXpaHeHHs] B MeXaHMKe. 3aKOH COXPAaHEHHUs HMITYJIbCa.
PeaktuBHOe nBmkenue. Pabora cwibl. PabGora moTeHmmambHBIX cuia. Morr-
HOCTh. OJHeprusi. Kunernueckass sHeprus. IloTeHuuanbHasi sHeprusi. 3akoH
COXpaHEHHs MexaHn4yecKou sHepruu. [I[puMeHeHne 3aKOHOB COXPAHEHUSL.

Hemoncmpayuu

3aBUCUMOCTH TPAEKTOPHUH OT BIOOpA CUCTEMBI OTCUETA.

Byl MEXaHMYECKOTO JBUXKEHUS.

3aBHCUMOCTh YCKOPEHHUS Te€a OT €ro MacChl M CHJIbI, AEUCTBYIOIIEH HA TEJIO.
CnoxxeHue cui.

PaBeHCTBO M NPOTUBOMOJIOKHOCTH  HAIPABJIEHUS CUJ  JACHUCTBUA U
IPOTUBOJICUCTBHS.
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3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(OpMAaIIUH.

Cuitbl TpeHUSL.

HesecomocTs.

PeaktuBHOE IBUXKEHUE.

[lepexoa noTeHUMATBLHOM SHEPIHUHU B KUHETUYECKYIO U 00paTHO.
Jlabopamopuwie pabomut

HccnenoBanue nBUKEHUS TeNA MO IEUCTBUEM IMOCTOSHHOMN CHJIBI.

N3yuenune 3akoHa COXpPaHEHHS UMITYJIbCA.

CoxpaHeHre MEXaHMYECKOM SHEPrUur MPU JABUKEHUU Tella MOJl IEUCTBUEM CHII

TSXKECTU U YIIPYTOCTH.

CpaBHeHue paboThl CHUJIBI C UBMEHEHUEM KUHETUUECKOM YHEPTrUu Tea.

N3ydenue 3akOHOB COXpaHEHHUS HA MPUMEpE yaapa MapoB U 0aTMCTUIECKOTO

MasTHUKA.

N3ydaenune ocoOeHHOCTEN CUITBI TPEHUS (CKOIBKCHHS ).

2.3. OCHOBBI MOJIEKYJISIPHOI (PU3MKH U TEPMOTHUHAMMKH.

OCHOBBI MOJICKYJISIDHO-KMHETHYECKOM Teopuu. UneanbHblil ras.
OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KMHETHUECKON Teopuu. Pa3zmepsl u
Macca MOJIEKyJd M aroMoB. bpoyHoBckoe asmxeHue. duddysus. Cunbl u
SHEPrus MEXKMOJIEKYJSIpHOro B3auMojaeicTBusi. CTpoeHHe Tra3000pa3HbIX,
KUJKUX U TBEPAbIX Tel. CKOPOCTH IBUKEHUS MOJIEKYI U UX U3MEPECHUE.

WNneaneubiii ra3. JlaBnenne raza. OCHOBHOE YpaBHEHUE MOJIEKYIISIPHO-
KMHETHUYECKOU TEOPUH Ia3oB. Temrieparypa U ee usMepeHue. I a30Bble 3aKOHBI.
AOGCOIOTHBIN HYJIb TeMIepaTypbl. TepMoarHAMUYECKas [TKajla TEMIIepaTyphl.
YpaBHEHHE COCTOSIHUS UICATTHOTO Ta3a. MolsipHas ra30Basi HOCTOSTHHAS.

OcHoBbl TepMoauHaMuKH. OCHOBHBIE TIOHSTUS U onpenesieHus. Bay-
TPEHHSISI DHEPTUs CUCTEMbl. BHYTpeHHsIsSI SHEprus ujealbHOro rasa. Pabora u
TEI0Ta Kak (opMbl Mepeaayr 3Hepruu. TermnoeMKocThb. Y IenbHas Temio-
€MKOCTb. YpaBHEHHE TemjoBoro OamaHca. IlepBoe Hauano TepMOIWHAMUKH.
Anuabarnbeiii nporiecce. [Ipunnun neiictBus terstoBoi Mamuubl. KIIJ Temio-
BOrO JBuraresisi. BTopoe Hayano TepMOAMHAMHKH. TepMOJIUHaAMUYecKas
nIKajga TeMmrepaTryp. XOoJIOAWIbHbIE MalluHbl. TeroBele auratenn. OxpaHa
PUPOLBI.

CaoiicTBa nmapos. lVcnapenue u konaeHcanus. HacplleHHbIi nap u ero
CBOMCTBA. AOCOJIIOTHAs U OTHOCUTEJIbHAS BIAXKHOCTh BO3JyXa. TOYKa pPOCHI.
Kunenne. 3aBucMMOCTh TemIiepaTypbl KUIIEHHsS OT AaBieHus. lleperpersiii
I1ap ¥ €ro UCIOJIb30BaHUE B TEXHUKE.

CaolictBa KUAKOCTell. XapakTepuUCTHKA JKUAKOIO  COCTOSIHUSA
BelecTBa. [[oBEpXHOCTHBIN CHOM KUAKOCTU. DHEPrUusl MOBEPXHOCTHOTO CJIOSI.
SIBrieHMsT HA TPaHUIIE KUJIKOCTU C TBEPABIM TesioM. KannuispHbie sSIBICHUS.

CaoiicTBa TBepabIX TeJl. XapaKTepUCTUKA TBEPAOTO COCTOSHUSA
BEIlECTBA. YNPYrue CBOWCTBA TBEpAbIX Tel. 3akoH ['yka. MexaHnuueckue
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CBOMCTBA TBEpABIX Tel. TEmIOBOE PACIIMPEHHE TBEPABIX TENI U JKUIKOCTEM.

[InaBneHne u KpucTaILUIA3ALIMSL.
Jemoncmpayuu

JIBrkeHne OpOYHOBCKHX YACTHII.

Huddyzus.

N3MmeneHne naBieHus rasa ¢ W3MEHEHHEM TEMIIEPATypbl NMPHU IMOCTOSHHOM

o0Beme.

N3otepmudeckuii 1 n300apHbBINA MPOIECCHI.

N3menenne BHyTpeHHEH SHEPTUU TEJ MPU COBEPIICHUN PaOOTHI.

Moenu TemIoBBIX ABUTATEIEH.

Kunenue Bosibl Tpy MOHUKEHHOM JIaBJICHUH.

[IcuxpoMeTp u TUrPOMETD.

SIBnEHNA NOBEPXHOCTHOI'O HATSHKEHUSI U CMAuMBaHHS.

Kpucramnel, amopdHbIe BEMecTBa, )KUIKOKPUCTAIUTMYECKHE Tea.
Jlabopamopuwie pabomut

N3mepenue BIa)KHOCTH BO3AYyXa.

N3mepenune nmoBepXHOCTHOTO HATSKEHUS AKUJKOCTH.

HaGmonenue mnpouecca kpucrammzanuu. 3ydenme nedopmaruu pacts-

KEHUS.

N3yyeHune TemoBoro paciiupeHus TBEPAbIX TEI.

N3ydenue ocobeHHOCTEH TEIJIOBOr0 PACITUPEHUS BOJIBI.

2.4. DneKTpoAUHAMHUKA

JileKTpUUYeCcKoe MoJie. DJIEKTPUUYECKUE 3apsibl. 3aKOH COXpPAHEHUS
3apsiga. 3akoH Kynona. Onektpudeckoe mnoJie. HampsikeHHOCTH 3IJIEKTpH-
yeckoro mnousid. IlpuHuun cynepno3uiuu nonied. Pabora cui 3aekTpo-
cratudueckoro mnoss. [loreHnuman. Pa3HOCTP NOTEHUHANOB. OKBUIIOTEH-
nuanabHble TOBEPXHOCTH. CBS3b MEXAY HANPSHDKEHHOCTHIO M PAa3HOCTHIO
MOTEHIUAIOB 3JIEKTPUYECKOr0 MOJs. J(MAJIEKTPUKH B 3JIEKTPUUYECKOM IIOJIE.
[Honspuzauus nudnekTpukoB. lIlpoBonHuky B 3sekTprueckom none. KoHueH-
catopel. CoenvHEHHE KOHIEHCATOPOB B OaTapero. DHEprusi 3apsyKEHHOTO
KOHJIEHCATOpa. DHEPIHsl JIEKTPUUECKOTO MOJIA.

3aKOHbI MOCTOSTHHOTO TOKA. YCIOBUS, HEOOXOJUMBIE JUIsI BO3HHK-
HOBEHUS U TIOJJIEPKAHUS DJIEKTPUYECKOro Toka. Cuiia ToKa U IIIOTHOCTh TOKA.
3akon Oma miisa yuyactka nenu 6e3 3/[C. 3aBUCUMOCTD 3JIEKTPUUECKOTO COMPO-
TUBJICHHUSI OT MaTepuania, JJIMHBI U IUIOWAAU MOMEPEYHOIO0 CEYEHHUS MPOBOJI -
HUKA. 3aBUCUMOCTb 3JIEKTPUYECKOr0 CONPOTHUBIICHHS IIPOBOAHUKOB OT TEMIIE-
paTypbl. DIEKTPOJABUKYIIAA CHJIA UCTOYHMKA TOKA. 3akoH Oma sl MOJTHOMN
nenu. CoeauHeHne NpoBOAHUKOB. CoeTMHEHNE HCTOYHUKOB 3JIEKTPHYECKON
sHepruu B Oatapero. 3akoH [[xoyns-Jlenma. PaboTta U MOITHOCTH 2JIEKTPH-
YEeCKOro Toka. TerioBoe IeNCTBHUE TOKA.
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JJleKTpU4eckuidi TOok B moaynpoBomHukax. CoOcrtBeHHas
MPOBOJIMMOCTH MOJIYITPOBOAHUKOB. [10JIyTpoOBOAHUKOBBIE MPUOOPHI.
MarnutHoe mosie. BekTop WHIYKIMM MAarHuTHOrO mnoiist. JlencrtBue
MarHUTHOIO TIOJISl HA MPSMOJIMHEHHBIA MPOBOJHUK C TOKOM. 3aKOH AMIiepa.
BzaumoneiictBue TOkOB. MarnuTHbeii mnoTtok. Pabora mo mnepemenieHuro
MPOBOJHMKA C TOKOM B MAarHMTHOM Iiojie. JleCTBME MarHMTHOTO IOJS Ha
newxkymmiicsa 3apsan. Cuna Jlopenua. OmnpenelieHHe yIEJIbHOTO 3apsija.
Y ckopuTenu 3apsSKEHHBIX YaCTULL.
JJIEKTPOMATHUTHAS MHAYKIHUA. OJCKTPOMAarHUTHAasT HWHAYKIIUS.
BuxpeBoe anektpudeckoe nose. CaMOMHIYKIMsI. DHEPTUsi MArHUTHOTO TOJIS.
Hemoncmpayuu
BzaumonericTBre 3apsSKEHHBIX TEJL.
[IpoBOJIHMKH B AIIEKTPUUYECKOM IIOJIE.
JIMPNEKTPUKH B SJIEKTPUUECKOM TMOJIE.
Konpgencaropsr.
TennoBoe IEMCTBUE DJIEKTPUUECKOTO TOKA.
CoOcTBeHHas U MPUMECHAas! TPOBOJIUMOCTD MOTYIPOBOIHUKOB.
[TomynpOBOAHUKOBBIN TUOI.
Tpan3sucrop.
OnesiT Opcrena.
BzaumopelicTBre MpoOBOIHUKOB C TOKaMHU.
OTKJIOHEHHUE JIEKTPOHHOI'O My4YKa MAarHUTHBIM TIOJIEM.
DJIEKTPOABUTATEND.
DIIEKTPOU3MEPUTEIbHBIE TTPHOOPHI.
DJIEKTPOMarHuTHAs UHIYKIIMSL.
Onbitel Dapajes.
3aBucumoctb J/[C caMOMHIYKIHMH OT CKOPOCTH M3MEHEHHsI CWIbl TOKa U
WHIYKTUBHOCTH TIPOBOJTHUKA.
Pabora snexktporeneparopa.
Tpauchopmarop.
Jlabopamopuwie padomut
M3yuenne 3akoHa Oma Il ydacTKa ILENM, IIOCJIEI0BAaTEIbHOIO U
MapajuieIbHOrO COCIMHEHUS MPOBOIHUKOB.
Nzyuenue 3akoHa Oma 1151 TTOJTHOM LETIH.
N3yueHue siBneHUS 3JIEKTPOMArHUTHOW UHIYKIUU.
Onpenenenne kodhPuIMEHTa MOIE3HOTO AEHCTBUS AIEKTPUUECKOTO YaltHUKA.
Onpenenenre TeMnepaTypbl HUTH JIAMITbl HaKaJIuBaHUS.
Onpenenenne D/IC 1 BHYTPEHHETO COMPOTUBJIEHUS] UCTOYHUKA HAMPSIKEHHUS.

2.5. Kos1e0anus 1 BOJHBI
Mexannueckue KoJIe0aHud. KoebarenpHOE JIBU)KCHHE.

lapmonnyeckue koneOanusa. CBOOOAHBIE MEXaHUUYECKHE  KOJEeOaHUS.
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JluneitHple MexaHUYeCKUE KoyiebaTeabHble cucTeMbl. [IpeBpaienue sHepruu
py  KoJjiebareJbHOM JABMKEHUU. CBOOOAHBIE 3aTyXaroUMe MEXaHUYECKHe
KosieOaHusl. BeIHYKI€HHbIE MEXaHUYECKUE KOJICOaHMs.

Ynpyrue BouaHbl. [lonepednsle M NpONONBbHBIE BOJIHBL. XapakTe-
PUCTUKHA BOJIHBI. YpaBHEHUE IUIOCKOM Oerymieid BosmHbl. MHTepdepeHuns
BoJH. [loHsiTHE O Audpakuuy BOJH. 3BYKOBBIE BOJHBL. YJBTPa3ByK U €ro
IIPUMEHEHHE.

JJIeKTPOMArHuTHbIe Koje0anusi. CBOOOAHBIE AJIEKTPOMATHUTHBIE
kosiebanus. [IpeBpaiienue 3Heprun B KojaedaTeabHOM KOHTYpeE. 3aTyxaroliue
AJEKTPOMAarHuTHeIe KojeOanus. ['eHeparop He3aTyXarollUX 3JEKTpoMar-
HUTHBIX KoseOaHuii. BeiHyX/1eHHbIE dNIeKTpudeckue Kojebanus. [lepeMeHHbIN
TOK. ['eHeparop nepeMeHHOro Toka. EMKOCTHOE M MHAYKTMBHOE COIPOTHUB-
JIEHUSI IEPEMEHHOTO TOKA. 3aKOH OMma J1sl 3JIEKTPUYECKON LIETH MTEPEMEHHOTO
Toka. PaboTa m MOIIHOCTh MepeMeHHOro Toka. ['eHepaTopsl Toka. TpaHncdop-
MaTtopbl. TOKH BbICOKOW 4acTOThl. [lonyueHnue, nepenaya u pacnpeaeneHue
AJIEKTPOIHEPTUH.

DJIEKTPOMATHUTHBIE BOJHbI. DJEKTPOMAarHUTHOE TI0JIE KaK OCOOBIH
BUJ MaTepuu. ODJEKTPOMAarHuTHbIe BOJIHBL. BuOparop ['epua. OTKpbITHINA
kosnebaTenbHbl KoHTYp. M300perenue paguo A. C. IlomoBwiMm. Ilonsitue o
paguocBsas3u. [IpuMeHeHne 3JIEKTPOMarHuTHBIX BOJIH.

Jemoncmpayuu
CB0OOAHBIE U BBIHYK/ICHHBIE MEXaHUYECKUE KOJICOaHUSI.

Pe3onanc.

OO0pazoBaHue U pacpoCTpaHEHUE YIPYTHUX BOJIH.
YacTora kosebaHmii 1 BEICOTA TOHA 3BYKA.

CBOOOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.
OcuutorpaMMa IepeMeHHOro ToKa.

Konpencarop B ienu nepeMeHHOro TOKa.

Karyiika "HIyKTUBHOCTH B LIEMH IEPEMEHHOTO TOKA.
Pe3onanc B mocineqoBaTeabHOM LIENN IEPEMEHHOTO TOKA.
N3nydyenue u nprem 3J1€KTPOMArHUTHBIX BOJIH.
PannocBs3s.

Jlabopamopuwie pabomut
N3ydyeHue 3aBUCMMOCTH Tmepuoia KojieOaHU HUTSHOrO (MM MPYKMHHOIO)
MaATHHMKA OT JIJIMHBI HUTU (MJIM MACCHI TPy3a).

NHayKTUBHBIE 1 EMKOCTHOE COITPOTUBIIEHUS B LIENN IIEPEMEHHOTO TOKA.

2.6. OnTukKa
IIpupona cBera. CKOpOCTh pacHpOCTPaHEHUsS] CBETA. 3aKOHBI
OTpaX€HHsI W TpenomiieHus: cBeTa. [lomHoe orpaxkenwue. JInmnH3pl. ['nma3z kak

onTu4eckas cucteMa. OnTuIecKre IpruOOpPHI.
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BoanoBble cBoiicTBa cBera. Mutepdepenuus cera. KorepeHTHOCTh
CBETOBbIX Jyued. MHTepdepeHuuss B TOHKMX IJIeHKaxX. [loyiocel paBHOM
tomuuHel. Konbia Heiorona. Ucnonb3zoBanue uHTEpdEpeHIMU B HAyKe U
texauke. Judpakuusa ceera. Judpakius Ha 1mead B MapalieIbHbIX Jydax.
Hudpakunonnas pemerka. llonstue o ronorpadpun. Ilonspuzanus
norepevHbIx BoJIH. [lonsipuzanus cBera. [BoiHOE tydenpesniomiienne. [1oms -
pounsl. Jucnepcust ceera. Buasl criektpoB. CriekTpsl ucnyckanus. CekTpbl
norjouieHus. YiapTpaduonaeroBoe M HHPpaKpacHoe u3IydeHus. PeHtre-
HOBCKHeE Jiyuu. VX npupozaa u cBoMcCTBa.

Hemoncmpayuu
3aKOHBI OTPAXKEHUS U MIPEJIOMJICHUS CBETA.

[TonHOE BHYTpEHHEE OTPAKECHUE.

OnTuyeckue npuoOopBkI.

Wntepdepenius caera.

Hudpakuus cera.

[Tonsipu3zanus ceera.

[Tonyuenue criekTpa ¢ MOMOIILIO TPU3MBL.

[Tomydenwue crekTpa ¢ MoMOIIbi0 AUGPAKITMOHHONW PEIIETKH.
Cnekrtpockor.

Jlabopamopuwie pabomut

N3ydenue n3odpaxeHus nNpeaMeToB B TOHKOM JIMH3E.

N3ydenue nnatepdepeHnn u nudpakivu cBeTa.

I'panyupoBka cnekTpockomna W OmNpeAeieHUuEe JJIUHBI BOJHBI CIEKTPaTbHBIX
JIUHUMN.

2.7. JjieMeHTbl KBAHTOBOW QU3UKH

KBanToBas ontuka. Ksantosas runoresa [Inanka. ®oronsl. BHemnui
dorornekTpuueckuit 3¢pdexr. Buyrpennuit pororddexrt. Tunsl poTosnemen -
TOB.

®duzuka aroma. Pa3BuTue B3IJISJ0B Ha CTPOEHUE BELIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOJAOPOJa. SAnepHas MoOAeNb aToMma.
Omnswitel 3. Pesepdopna. Mogens aroma Bomopoaa mo H. bopy. KBantosbie
rE€HEpaTOpHI.

duszuka aTroMHOro sigpa. EcTecTBEHHas paguOAKTUBHOCTh. 3aKOH
paanoakTuBHOro  pacnaga. (CrocoObl  HAOMIOJEHUS W PErucTpaluu
3apspKeHHBIX YacTtull. D@dext BaBuiosa - Yepenkoa. CTpoeHHE aTOMHOIO
anpa. Jlepexkt Macchl, 3HEprusi CBSI3M M YCTOMYUBOCTH AaTOMHBIX SIZIEP.
SAnepublie peakiuu. MickyccTBeHHAs paIMOAKTUBHOCTD. Jl€eHNE TIKETbIX
anep. Llenmnas snepHas peakuus. Ynpasisiemas LeNHas peakuus. SaepHbii
peakrop. llomydyeHue paguMoOaKTHBHBIX M30TOIIOB W HX IPUMEHEHHE.
buonornueckoe nelcTBUE PAAMOAKTUBHBIX U3JIYYEHUW. OJIEMEHTapHbIC
YaCTHULbI.
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Jlemoncmpayuu
dotorpdexr.
JIuneiyarele CIEKTPhI pa3IudHbIX BEIIECTB.
N3nyyenue nazepa (KBAHTOBOTO I'€HEPATOPA).
CdeTunK NOHU3UPYIOIINX U3IIYYEHUN.

3. Tembl pedepaToB (10KJIA10B), HHAUBUAYAJIbHBIX MPOEKTOB

» Aunekcannp I'puropseBud CTOJIETOB — PYCCKUM (PU3HK.

» Aunekcannp CrenanoBuy [lonoB — pycckuil yueHsblid, n300peTarelib
paauo.

* AJbTepHaTUBHAsS YHEPreTHKA.

* AKYCTHYECKHE CBOWMCTBA MOJIYIIPOBOAHUKOB.

* Anape Mapu Amnep — OCHOBOMNOJIOKHHK AJIEKTPOAUHAMUKH.

* ACHHXPOHHBIN JIBUTaTElb.

* AtomHas ¢uzuka. Mzoromnsl. [IlpuMeHeHne paaroakTUBHBIX U30TOIOB.

*  BeCKOHTaKTHBIE METOJIbI KOHTPOJISI TEMITEPATYPHL.

* bunonspHeie TPAH3UCTOPHI.

* bopuc CemenoBuu SAkobu — Qu3uk u u300perareb.

* Benuuaiiive oTKpbITUS PUUKH.

*  Buapl 3JEKTPUUYECKUX Pa3psAI0B. DIEKTPUUECKUE pa3psiibl HA CIyx0e
YEJI0BEKa.

* Brusnue gedexToB Ha GU3HUECKUE CBOMCTBA KPUCTAILIOB.

* Taymeo 'amunenn — OCHOBATENb TOYHOI'O €CTECTBO3HAHUS.

* Tonorpacdus u ee npuMeHEHUE.

* JIBukeHHe Tena NEPEMEHHON MACCHI.

* Judpaxus B HaIIeH KU3HU.

* Xwunkue KkpucTamibl.
3akonsl Kupxroda s anexkrpudeckoi nemnu.

* 3aKOHBI COXpPaHEHUS B MEXaHUKE.

* 3HaueHue OTKpbITUH ["anumes.

* Urops BacunbeBuu KypuaTtoB — Qu3uk, opranuzarop aTOMHON HayKd
Y TEXHUKHU.

* Hcaak Hpl0TOH — co3gaTenb KJ1acCuueckou (hu3uKH.

* Hcnonb3oBaHue JIEKTPOIHEPIUUA B TPAHCIIOPTE.

* Kiaccudukanus u xapakTepuCTUKH 3JIEMEHTAPHBIX YACTHII.

* KOHCTpyKIMOHHAs MPOYHOCTh MATEPUAIIA U €€ CBSI3b CO CTPYKTYPOU.

* KoOHCTpyKIHS ¥ BUJBI JIA3EPOB.
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Kpuosnektponuka (MUKPOIIEKTPOHUKA U XOJION).

JlazepHble TEXHOJIOTMH U UX UCIIOIb30BAHUE.

Jleonapno na BuH4M — y4eHBIN U U300peTaTelb.

MaruuTtHble u3mMepeHus (IPUHLIUIBI TOCTPOEHUS IPUOOPOB, CIIOCOOBI
M3MEPEHUs] MArHUTHOTO TOTOKA, MArHUTHOM UHAYKIIMH).

Maiikn @apaneit — cozaarenb yueHus: 00 2JIEKTPOMArHUTHOM TI0JIE.
Makc [Inask.

MeTtox Me4eHBIX aTOMOB.

MeTobp1 HaOJIIOIEHUS U PETUCTPAIK PaJAHMOaKTUBHBIX U3TYyUeHUH U
YaCTHLI.

Mertonp! onpeneneHus IIOTHOCTH.

Muxann BacunbeBrndy JIOMOHOCOB — y4eHBIM SHIMKIIONEIUCT.
Monenu atoma. OnbIT Pesepdopra.

MoueKynsipHO-KMHETHYECKAsI TEOPUs NICATbHBIX Ta30B.

MonHust — ra30BBIM pa3psi] B IPUPOIHBIX YCIOBHSIX.
HanortexHonorus — MeXIUCIUIUIMHAPHAS 00J1aCTh (PyHIaMEHTAIBHOM
Y IPUKJIATHON HAYKU U TEXHUKH.

Hukona Tecna: xu3Hb 1 HEOObIYalHbIE OTKPBITHS.

Hunwsc bop — oaun u3 co3gareneii COBpeMeHHON (PU3UKHU.
OObsicHenue GOTOCUHTE3a C TOUKHU 3pEHUS (PU3UKHU.

OnTuyeckue sBJICHUS B IPUPOJIE.

OTKpbITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHON CBEPXIIPOBOIUMOCTH.
[IepemMeHHBIN 3JIEKTPUYECKUAN TOK U €T0 IIPUMEHEHHUE.

[Inazma — yeTBepTOE COCTOSIHME BEILIECTBA.

[TonynpoBOAHNUKOBBIE TATYUKN TEMIIEPATYPBHI.

IIpumeHeHne KUAKAX KPUCTAITIOB B IIPOMBIIIIIEHHOCTH.
[IpuMeHenue AIepHbIX PEAKTOPOB.

[Ipupona peppomarneTusma.

[Ipo6sieMbl 3KOIOTMH, CBSI3aHHBIE C UCIIOJIb30BAHUEM TEIUIOBBIX MAIIIVH.
[Ipon3BoncTBoO, Nepenaya U UCHOJIb30BAHUE DIIEKTPOIHEPIUH.
[Tbe300mekTpudeckuii 3pPexT ero npuMeHeHue.

PasButue cpencTs CBA3M U Pasmo.

PeakTuBHbBIE I1BUraTENIM U OCHOBBI Pa0OTHI TEINIOBOM MAIIUHBI.
Pentrenosckue myun. Mcropus otkpsitus. [Ipumenenue.

Ponp K. 3. [InonKOBCKOr0 B pa3BUTUN KOCMOHABTUKH.

CBer — 3JIeKTpOMarHuTHas BOJIHA.
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Cepreii [1aBnoBru KoponeB — KOHCTPYKTOP U OpraHu3aTop
MIPOU3BOJICTBA PAKETHO-KOCMHYECKON TEXHUKH.
Cuibl TpeHUSL.

CoBpeMeHHas CITyTHUKOBAs CBSI3b.

CoBpemenHas (pu3nveckas KapTuHa MUpA.
CoBpemMeHHbIE CPEJICTBA CBA3H.

Tpancdopmartopsl.

VYabpTpa3Byk (MOJy4E€HHUE, CBOMCTBA, TPUMEHEHUE).
YrpasiasieMblil TEPMOSIIEPHBIA CUHTES.
YckopuTenu 3apsyKEHHBIX YaCTHLL.

®dusuKa 1 My3bIKa.

dusnueckre CBOWCTBAa aTMOC(DEPHI.
DOTO3JIEMEHTHI.

dotorpdext. [Ipumenenue sBiaeHus Gporordpdexra

XaHc XpucTHaH JpcTel — OCHOBOMOJI0KHHK AJIEKTPOMAarHeTu3Ma.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH.

DKOJIOruuecKue mpoodsieMbl U BOBMOXKHBIE MTYyTH UX PELICHMUS.
DJIEKTPOHHAs IPOBOJIUMOCTh METAIOB. CBEPXIPOBOIUMOCTb.
Omuminid XpuctuanoBud JIeHIT — pyccKkuil QU3HK.
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4. CTpyKTypa 1 coaepxkanue y4eOHOM TUCHHIIINHBI

4.1. O0beM y4eOHOM JUCHUILIMHBI U BUABI Y4eOHOU padoThl

Buj yyeOHoO# padoThI Oo0bem yacoB
MakcumanbHasi yueOHasi Harpy3ka (Bcero) 186
Obs3aTennbHas aynuTOpHasi ydeOHAas HATPY3Ka (Bcero) 124
B TOM YHCJIE:
nabopaTopHbIC 3aHATHS 22
IIPAKTUYECKUE 3aHATHUSA 15
KOHTPOJIbHBIC pa0OThI 6
CamocrosiTesqibHasi padoTa CTy/IeHTa (BCero) 62
B TOM YHCIIE:
- COCTaBJICHUE NIPE3CHTALINI 5
- COCTaBJICHHE KPOCCBOPAOB 5
- COCTaBJICHUE TECTOB 3)
- COCTaBJIEHUE CXEM-KOHCIIEKTOB 5
- TomarHss padora (pereHue 3aiaq) 20
- pepepar 22
ATTecTarus 1Mo JUCIHUIUINHE JK3aMeH
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5. TemaTnueckuii miian yueonoii gucuunanabl OY 1.08. «Pusuka» no
cnenuajgbHocTH: 23.02.01. «Opranusanus nepeBo3oK M ylnpasJjieHUe HA
TpaHcnopTe (110 BUAAM)»

KoauuecTBO AYIUTOPHBIX YacoB

Makec.
Yueb. Camocros- IMpakTnyeckue
HaumeHnoBanue TeapHai n
T K
" Harpy3ka padora eoperu naGoparopHbIe YpcoBsoe
CTyd€eHTa CTYy/ld€eHTa Bcero YeCKoe S MPOECKTH-
(4ac) o0yueHuUe ’ poBaHue
(‘laC) KOHTpOJI]:H]:Ie
padoTsI
Bgenenue. 3 1 2 2 - -
1. MexaHuka. 45 15 30 21 9 -
2. OCHOBEI
MOJICK YJISIPHOM 42 14 28 20 8 -
(bu3uKHU.
3. DiekTpoarHa- 39 13 26 11 15 )
MHKA
4. Konebauus u
21 7 14 8 6 -
BOJIHBI.
5.0nrtuka. 13 6 12 8 4 B
6. DiieMeHThI
KBaHTOBOU 13 6 12 11 1 B
bU3UKH.
Bcero mo 186 62 124 81 43 -
JTUCLIUILIIAHE
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6. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB AEATEJIBHOCTU

CTYAEHTOB

Conep:xxanme
o0yuyeHmust

XapakTepucTHKA OCHOBHBIX BUAOB Y4eOHOI
NeATeJIbHOCTH CTYACHTOB
(Ha ypoBHe Y4eOHBIX TelCTBHIA)

BBenenue

YMeHus NOCTaHOBKH LIEJIEH AEATEIbHOCTH, IIJIaHU-POBAaHUS
COOCTBEHHOM NEATEIILHOCTH JUIsL JNOCTHXKE-HUSA
ITOCTaBJIEHHBIX neneu, MPEABUICHUS BO3MOKHBIX
pe3yJIbTaTOB 3TUX ACHUCTBUM, OPraHU3alMU CaMOKOH-TPOJIS
U OLEHKM  TOJY4YEHHBIX  pe3yibTaroB.  Pa3Butue
CIIOCOOHOCTM SICHO M TOYHO H3JaraTb CBOM MBICJIH,
JOTMYECKH  OOOCHOBBIBATH  CBOIO  TOYKY  3pEHHS,
BOCIIPUHUMATh U aHAIU3HPOBaTh MHEHUS co0ecel-HHUKOB,
[IpU3HABasi IPAaBO JPYroro 4YejOBeKa Ha WHOE MHEHHE.
[TpousBenenue naMepeHus: GU3NUECKUX BE-IMYMH U OLICHKA
IrPaHULBl IOrpemHocTed  u3Mmepe-Hui. [IpeacraBnenue
IPAaHULBI TIOIPEIIHOCTEH W3ME-PEHUM IIpU ITOCTPOCHUU
rpa¢puKoB. YMEHHE  BBICKAa-3bIBaTh  THUIOTE3Bl IS
00BsICHEHUS HAOII0AaEMBbIX

ABJICHUW. YMEHHUE Mpeyiaratb MOJAEIU SIBJICHUN. Y Ka3aHUE
IpaHUll TPUMEHUMOCTH (PU3NYECKHUX 3aKO0-HOB. M3noxeHue
OCHOBHBIX TIOJIO)KEHUWA COBPEMEH-HOW HAYyYHOW KapTUHBI
mupa. [lpuBenenre npruMepoB BAMSIHUS OTKPBITHM B (PU3UKE
Ha TPOrpecc B TEXHUKE M TEXHOJOTHM IPOU3BOACTBA.
Hcnons3oBanne MaTepHeTa 115 morcka HHGOPMAIIHH.

1. MEXAHHKA

Kunemamuka.

[IpencraBnenue MEXaHUYIECKOTO TIBUKCHUS Tena
YPaBHEHUSIMA 3aBUCHUMOCTH KOOPJAWHAT W MPOCKITUEH
ckopocTd OT BpemeHH. lIpencraBieHue MexaHUYEC-KOTO
JBYKEHUs Tejla rpadukaMyu 3aBUCHUMOCTH KOOp-AMHAT U
OpoeKIHel  ckopocTh OT  BpeMeHu. Onpene-jeHue
KOOpAMHAT MPOWJIEHHOTO MYTH, CKOPOCTU M YCKOPEHHUSI TeJa
mo rpaduKaM 3aBUCHUMOCTH KOOpPJIW-HAT H TPOCKITUI
ckopoctd  oT  BpeMeHd. OmnpeneneHue  KOOpAUHAT
NPOMJIEHHOTO IIYTH, CKOPOCTH M YCKOpPEHHsS Tela TIo
YpaBHCHHUSM  3aBUCHMOCTH  KOOPJAWHAT W  IPOCKITUH
CKOPOCTH OT BPEMEHH.

[IpoBeneHre CpaBHUTEIHLHOTO aHAJIW3a PaBHOMEP-HOTO H
PaBHOMEPEMEHHOIO JIBMKCHUN. YKAa3aHUE HCIOJIb30BaHUSA
MOCTYNATEIHLHOTO U BPAIIATEIbHOTO JBUKCHUN B TEXHUKE.
[TproGperenue ombiTa pabOThl B T'PYIINE C BHITIOJHEHUEM
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pPa3IMYHBIX COIMAIBHBIX poJicid. Pa3paboTka BO3MOXKHOM
CHCTEMBI NencTBUI U KOHCTPYKIIUH TS
AKCIIEPUMEHTAILHOTO  ONpenee-Husl ~ KWHEMAaTHYeCKHUX
BenuuuH. [Ipencrapnenue nHGpopMalyu O BUIAX JBHKCHUS
B BUJIE TaOJINIIEI.

3axonwt
COXpaHeHUsl 8
MexaHuxe.

[IpuMeHEeHnEe 3aKOHA COXPAHEHUS WMITYJIbCAa IS BBI-
YUCIICHUSI W3MEHEHUW CKOpOCTEW Tell TNpPU MX B3aUMO-
nerctBusax. M3mepenune paboOThl CcUJI W HU3MEHEHUE
KMHETHUYECKOW HEepruu Tena. Beluucienwe paboOThl CHII U
M3MEHEHUS KHHETUYECKOW DJHEpruM Tena. Brl-uncienue
MMOTEHIIMAJIBHOW DHEPrMU TEJ B TPAaBUTA-IIMOHHOM IIOJE.
Onpenenenune MOTEHIMAILHOU SHEp-TUU ypyro
neOpMHUPOBAHHOTO Tejla MO H3BECTHOM aedopmanuu u
KecTkocth  Tenma. [lpumeHeHume  3aKOHAa  COXpaHEHUs
MEXaHUYECKOM DHEpPruud IIpM  pacuerax pe3yJbTaToB
B3aMMOJICVICTBHM TEJ IPABUTAMOHHBI-MHU CHUJIAMHU U CUJIAMU
YOPYrOCTH. YKa3aHUE TpaHUll NPUMEHUMOCTH 3aKOHOB
MEXaHUKU. YKa3zaHue y4yeO-HbIX NUCHMIUIMH, TP U3YYCHUH
KOTOPBIX UCITOIb3Y-

FOTCS1 3aKOHBI COXPaHEHHUS.

. OCHOBBI MOJIEKYJIIPHOM ®U3UKU

OcHosvl
MONEKYAAP-HOU
KUHemuyeckou
meopuu. MoeanvHul
i eas.

BrinonHeHne HIKCHEPUMEHTOB, CIyKalux s o0oc-
HOBaHUSI MOJEKYJsIpHO-KMHeTndecko Teopun (MKT).
Pemiennie 3amay ¢ TPUMEHEHHEM OCHOBHOTO YpPaBHEHHS
MOJICKYJISIPHO-KHHETUUECKON Teopuu ra-3oB. OmnpeneneHue
nmapaMeTpoB BeEIIeCTBA B Ta30-00pa3HOM COCTOSHUM Ha
OCHOBAaHWM YpaBHEHHUS COCTOSIHUS MJICAJILHOIO  Tasa.
OmnpeneneHue mapa-MEeTPOB BEIIECTBA B Ta3000pa3HOM
COCTOSSHUM W TIPOUCXOJANINX TMPOIECCOB MO Tpadukam
3aBucu-moctu p (T), V (T), p (V). DkcnepuMmeHTaIbHOE
uccneaonanue 3aBucumoctu p (T), V (T), p (V).
[IpencraBnenre B Buje rpauKkoB H30XOPHOTO, H30-0apHOTO
U H30TEPMUYECKOrO0 TMPOIECCOB. Brumc-ieHue cpeaHen
KMHETUYECKOW SHEPruU TEIUIOBOTO JIBMXKEHUS MOJIEKYN IO
U3BECTHOM  TeMmeparype  Be-lecTBAa.  BbICKa3pIBaHUE
runotre3 s OOBSCHEHUS  HAOMIOJAEMBIX  SIBIICHUH.
VYkazaHnue TpaHUl] NPUMEHU-MOCTU MOJIETH «HJACAIbHBIN
ra3» u 3akoHoB MKT.

OcHosgvl
mMepMoOUHAMUKU

N3mepeHnue KoiMyecTBa TEIJIOTHI B IMPOLECCAX TEemIo-
nepeaaur. Pacder KoiaumdecTBa TEIMJIOTHI, HEOOXOAM-MOTO
TSt OCYILIECTBIICHUS 3aIaHHOTO nporecca Cc
Temionepenadei. Pacuer u3MeHeHuss BHYTPEHHEN SHEPIHU
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Ten, paboThl M MEPEJAaHHOTO KOJMYECTBAa TEIJIOThI C
WCIIOJIb30BAHUEM TIEPBOTO 3aKOHA TepMOAMHAMUKHU. Pacuer
paboThl, COBEPIIEHHON Ta3oM, MO rpaduKy 3aBUCUMOCTH P
(V). BblunciaeHue paboOThl Ta3a, COBEPIICHHOH MpH
WU3MEHEHHUH COCTOSIHUS M0 3aMKHYTOMY LUKNY. Beraucienue
KIIJI npu coBepmieHMM Ta3oM paboOTbl B MpoLEccax
U3MEHEHHS COCTOSIHUS TI0 3aMKHYTOMY 1UKITY. OOBbICHEHHE
MPUHIIAIOB JEUCTBUSl TEIUIOBBIX MaluH. JleMoHcTparus
posii (PU3MKHU B CO3JJaHUU W COBEPIIICHCTBOBAHUU TEIIOBBIX
neurateneid. M3mokeHue CyTH JKOJIOTMYECKHX MpoOlieMm,
00YyCJIOBJIEHHBIX  pa0OTOM  TEIJIOBBIX  JBUTATENEH U
NpeIOKEHNEe TYTH WX pelieHus. YKa3aHue TpaHull
MPUMEHUMOCTH 3aKOHOB TEPMOAMHAMHKU. YMEHHE BECTH
JIMaJIor, BBICIYIIMBATh MHEHHE OMNIIOHEHTAa, y4acTBOBATH B
JIMCKYCCHH, OTKPBITO BBIPAXKATh MU OTCTaMBaTh CBOIO TOUKY
3peHus. YKa3aHWe y4eOHBIX NHUCIMIUIMH, TPU HU3YYCHHUH
KOTOpPBIX HMCHONB3YIOT yueOHbIi Marepuanl «OCHOBBI
TEPMOJANHAMKI.

Ceoticmea napos,
acuoOKocmell,
meepovix mei

N3mepeHne BIAXXHOCTM BO3ayxa. Pacuer konmyecTBa
TEIJIOThI, HEOOXOAMMOTO JJII OCYIIECTBIICHHS IIpo-liecca
Iepexo/ia BEIIECTBA M3 OJIHOTO arperaTHOrO COCTOSIHUSL B
Ipyroe. OKCIEPUMEHTAIbHOE MCCIICI0-BAaHUE TEIUIOBBIX
CBOMCTB BellecTBa. IIpuBeneHne NpUMEpPOB KamUJIISPHBIX
saBleHUA B ObITy, mpHpoae, TexHuke. VccrnenoBanue
MEXaHUYECKUX CBOWMCTB TBEpAbIX Tel. I[lpumeHeHue
¢u3nyecKkux MOHATHM M 3aKOHOB B Y4eOHOM MarepHale
npodeccroHaIbLHOTO Xapakrtepa. Hcnonp3oBanue
WNuTepuera misi moucka WHPoOpMaluu o pa3paboTKax u
IMPUMCHECHHUSAX COBPEMCHHBIX TBEPABIX M  aMOp(dHBIX
MaTEepHaoB.

3. OJIEKTPOIMHAMUKA

QﬂeKmpocmamuKa

Breraucnenue CHII B3aUMOICHUCTBH S TOYCUHBIX
ANEKTPUYECKUX 3apsA/IoB. BBIUKCIEHUE HANPSIKEH-HOCTH
AJEKTPUYECKOTO TOJS OJHOIO M HECKOJIBKUX TOYEYHBIX
AJEKTPUYECKUX  3apsoB.  BeluucieHwe  moTeHUMana
BJIEKTPUYECKOTO TIOJISI OJHOTO M HECKOJIBKHUX TOYEYHBIX
BJIEKTPUUECKUX 3apsJI0B. HNsmepenne Pa3HOCTH
MOTeHUHANOB. M3MepeHne s>HEepruu 3JICKTPUYECKOTO OIS
3apsHDKEHHOTO  KOHJAEHcAaTopa.  BeluncieHue  3HEpruu
AJIEKTPUUEC-KOTO  MOJS  3apsSKEHHOr0  KOHJEHcaropa.
Pa3zpaboTrka maHa ¥ BO3MOXKHOM CXEMBI JICHCTBUU
SKCIEPUMEH-TAILHOT O ONpPEACIIEHUs]  JIEKTPOEMKOCTH
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KOHICHCA-TOpAa 151 I[HSJ'ICKTPH‘-ICCKOﬁ IMPOHUIIACMOCTH
BCIICCTBA. HpOBGI[eHI/IG CPaBHUTCIIbHOI'O aHaJIi3a
T'PaBUTAMOH-HOI'O M 3JICKTPOCTATUICCKOI'O ToJie

Tlocmosnnwviu mox

N3mepeHne MOIIHOCTH 3JIEKTPUYECKOro Toka. M3mepenue
OJIC © BHYTPEHHEro COIPOTHBICHHUS HCTOYHHMKA TOKAa.
BeInmonHeHne pacyeToB CUIIbI TOKAa W HAaNpsHKCHUM Ha
ydacTKax aJeKTpuueckux uerneid. OObsICHEHHE Ha MpUMeEpe
ANEKTPUYECKON LIenH ¢ AByMsi ucrouHukamu toka (91C), B
KAaKOM Cllydae UCTOYHHUK JJIEKTPUUYECKOU dHEPruu padoTaer
B pEeXUME TEHEpATopa, a B KAKOM — B PEKHUME
noTpeOuTEIs. Onpenenenue TEeMIIEpaTypbl HUTHU
HakaiuBaHusA.  V3MepeHHne  DIEKTpUYECKOro  3apsaa
anekTpoHa. CHATHE  BOJBTAMIIEPHON  XapaKTEPUCTUKU
aUoAa. IIpoBenenue CPaBHUTEIIBHOT O aHanu3a
MOJIYITPOBOAHUKOBBIX AUONOB M TPHOIOB. lcmosb-30BaHuE
Wutepnera 11 moucka WHGOPMAIMM O TMEPCIEKTHBAX
pa3BUTHS  IOJYNPOBOJHUKOBOM TEXHU-KH. Y CTAaHOBKA
IIPUYMHHO-CIICICTBEHHBIX CBS3EH

Macnumnoie
A6/1eHUs

W3Mepenrne WHIYKIMM MarHUTHOTO TM0Jsl. Bbruuc-jeHue
CHWJI, TEUCTBYIOIIWX HAa MPOBOJHHK C TOKOM B MarHUTHOM
noJsie. Beruuciienue cui, NEWCTBYIONIMX Ha JJIEKTPUUYECKUM
3apsif, JBWKYIIUMACA B MarHuTHOM Tone. VccrnemoBanue
SBIICHUW DJICKTPOMAarHUTHOW WHIYKIIUWA, CAaMOWHIYKIIHH.
Boruucnenne sHeprum MarHutHOro nmois. OObsicHeHue
NpUHIMNA  JelcTBHUs  daekTpoasurarens. OObICHEHHE
NPUHITUIA JEHCTBUS TEHepaTopa JJIEKTPUYECKOTO TOKa
AIEKTPOU3-MEPUTEIHbHBIX prOOpPOB. OObsicHeHUE
NpUHIIMIA JEUCTBUS Macc-CrekTporpada, yCKOpUTECH
3aps-KEHHBIX dacTHIl. OOBSICHEHUE POJIM MArHUTHOTO TIOJIS
3emi B KWU3HM PACTCHHMM, IKUBOTHBIX, YEJIOBEKA.
[IpuBeneHre NpPUMEPOB  MPAKTHYECKOTO  MPUMEHEHUS
W3YYCHHBIX SBJICHHWM, 3aKOHOB, MPUOOPOB, YCTPOWCTB.
[TpoBenenue CPaBHUTEIIBHOTO aHanmm3a CBOMCTB
AJEKTPOCTATUUECKOTO, MarHuTHOTO u BUXPEBOTO
anekTpudyeckux — mnosne.  OObsicCHEHHE Ha  MpUMEpe
MarHuTHBIX  SBJCHWH,  mo4eMy  (U3HKYy  MOXKHO
paccMmaTpuBaTh Kak METaJUCIUILINHY .

4. KOJIEBAHHMA 1 BOJIHBI

Mexanuueckue
Ko1ebanus

HccnenoBanue 3aBUCHUMOCTH Tiepuojaa kojieOaHui Ma-
TEeMaTUYECKOro MasTHHKAa OT €ro JUIMHBI, MacChl U
aMIUTUTYIbl  KosieOanmii.  MccnmemoBaHne  3aBHCUMOCTH

24




neproja KoyjeOaHWi TIpy3a Ha MPYKHUHE OT €ro MacChl U
JKECTKOCTH TPYKUHBI. BberaucieHue mnepuoja KoJe-OaHMid
MaTEeMaTHYECKOTO MAasSTHHKA 110 W3BECTHOMY 3HAYCHHUIO €TO
JUIMHBL.  BpluuciaeHue mepuoma Koyieba-HMM Tpy3a Ha
MPYKUHE 10 U3BECTHBIM 3HAYEHUSIM €TI0 MacChl M )KECTKOCTH
MPYKUHBI. BripaboTka HaBBIKOB BOCTIPHHUMATh,
aHAIM3UPOBATh, nepepabarpiBaTh u PEABSIBIATH
uHDOpPMAIIMI0O B COOTBETCTBUM C  IO-CTaBJICHHBIMHU
3amagamu. [lpuBeneHWE TMPUMEPOB aBTOKOJICOATEIBHBIX
MEXaHWYeCKuX cucreMm. IIpoBe-aeHue KiaccupuKauu
KoJe0aHui

Ynpyeue onnbl

N3mepeHue JuMHBI 3BYKOBOM BOJIHBI 110 pe3yJibTaTaMm
HAOMIOeHN  WHTepepeHIuu 3BYKOBBIX BONH. Ha-
OmoeHne U OObACHEHUE SABIEHUN UHTEpPEepeHIH U
Iupaku MexaHuueckux BojH. [IpencraBineHue obnacteit
OPUMEHEHUs  yIbTpa3BykKa W MEPCIEKTUBBI  €ro
UCTIOJIb30BaHUS B PA3IMYHBIX OOJACTSAX HAYKH, TEXHUKH, B
MeaunMHe. M3noxkeHue CyTH 3KOJOTU-YECKHX MpOoOseM,
CBSI3aHHBIX C BO3/CWCTBHEM 3BYKOBBIX BOJH Ha OpPraHU3M
4eJI0BeKa.

Anexmpo-
MAZHUMHbLE
KoebaHus

HabGmronenne ocummiorpaMm TapMOHHYECKUX KojeOaHUi
CWIbl TOKa B Iuenu. M3mepeHue 3JIEKTPOEMKOCTH
KOHJIeHcaTtopa. [3MepeHue WHIYKTUBHOCTh  KaTYIIKH.
HccnenoBanue sBJICHUSA JJIEKTPUUYECKOrO pE30HAHCA B
nociegoBarenbHONM 1enu. [IpoBeneHue aHANOrUM MEXITY
bu3nYecKUMu BEJIUYHUHAMH, XapaKkTEPU3YIOIIUMHU
MEXaHMUYECKYI0 M DJICKTPOMAarHUTHYIO KosieOaTenbHbIe
cucteMbl. Pacuer 3HaueHHUM CUIIbI TOKAa W HAIPSIKEHUS Ha
3JIEMEHTax 1eNu MEPEeMEHHOro Toka. HMccnenoBaHue
npuHIMNa JedcTtBus Tpancpopmaropa. HccnemoBaHue
MpUHLKIIA JEUCTBUSA TE€HEpaTopa INEPEMEHHOI0 TOKA.
Hcnons3zoBanne HWHTepHeTa ang moucka HHPOPMALHUU O
COBPEMEHHBIX CII0C00ax Mepeaaun dJICKTPOIHEPTUH .

Inexmpo-
MacHumHule
80.JIHbI

OcymiecTBieHHE  paguoliepeiayd ¥ paJuoIpHeMa.
HccrnenoBaHnne CBOWCTB — DJEKTPOMAarHUTHBIX  BOJH  C
MOMOIIBI0 MOOUJILHOTO TeeoHa.

Pa3BuTHE 1IEHHOCTHOrO OTHONIIEHUS K H3y4yaeMbIM Ha
ypokax ¢u3MKH O00bEKTaM M  OCBAaMBAaEMbIM  BHUJAM
nestenbHOCTA. OOBSICHEHHE TNPUHIUITHAIBLHOTO Pa3IHIHs
IPUPOIBI YIPYTUX U JIEKTPOMATHUTHBIX BOJH. M3nmokeHue
cyTH IKOJIOTHYECKHUX po0em, CBSI3aHHBIX C
AJICKTPOMArHUTHBEIMHU KoJIeOaHUSIMU u BOJTHAMH.
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OOBbsicHeHE poin QJICKTPOMAIrouTHBIX BOJIH B
COBPCMCHHBIX HCCJICAOBAHUAX Bcenennoin

5. OIITUKA

Ilpupooa ceema

[IpumeHeHrEe Ha TPAKTUKE 3aKOHOB OTPAXEHUS U
MPEJIOMJICHHS] CBETa MpU pelieHuu 3agad. OmnpenencHue
CIIEKTPAJIbHBIX TPAHUI] YYBCTBUTEIBHOCTH YEJIOBEUYECKOIO
rasa. YMEHHE CTPOUTh  HM300paXEHHs  MPEIMETOB,
JlaBacMble JMH3aMHU. Pacuer pacCTosiHUsL OT JIMH3BL 10
n3o0paxkeHus: mpeamera. Pacdyer onTHYECKOW CUJIBI JIMH3BI.
N3mepenue HoKyCHOro pacCTOSIHUS JIMH3BI.

HcnbiTanue Mozesiell MUKPOCKOIIA U TEJNECKOoMNa

Boanosble
ceolcmea
ceema

HabGnronenue siBieHust nHTEpGEPEHITNN AIEKTPOMAar-HUTHBIX
BOJIH. HaGmronenue SIBJICHUSA nudpakiu
AIEKTPOMArHUTHBIX BOJTH. HaGnronenne  sBieHus
MOJIIPU3AIIAN JIEKTPOMArHUTHBIX BOJH. V3MepeHue JIMHbI
CBETOBOM BOJIHBI TIO pe3y/ibTaTaM HaOIONCHUS SBIICHUS
unteppepenunu. HaGmrogenue siBneHus nudpaxiuu CBeTa.
HaOmonenune sBJICHHUS TOJSPU3ANAA W JUCIICPCHH CBETA.
[Touck paznuuuii U CXOJCTBA MEXIY AUPPAKIIMOHHBIM U
JTUCTIEPCUOH-HBIM  CTIeKTpamu. IlpuBeneHne mpuMepoB
MOSIBJICHHSI B TIPUPOJIE U UCTIONH30BAHUS B TEXHUKE SIBICHUHN
uHTepPepeHnn, TuPpakiu, MOJAPU3ALUA U TUCIIEPCUU
cBeta. llepeuncrnenne METOMOB TO3HAHUS, KOTOPHIE
WCIOJIb30BAaHbI MTPU M3YUYCHUH YKAa3aHHBIX SIBIICHUN .

. DJIEMEHTBI KBATHOBO! ®U3UKN

Keanmosas
onmuxa

HabGmonenne ¢oroanekrpuueckoro spdexra. OObsIcHEHHE
3akoHOB CToOJIeTOBa HA OCHOBE KBAaHTOBBIX IMPEACTABICHUIA.
Pacuer MakcuManbHOM KMHETUYECKOM DHEPTUM DJIEKTPOHOB
npu (dotodekTpuueckoM dddexre. OnpeneneHue padOTHI
BBIXOJAa  JJIEKTpOHa MO  rpaduky  3aBUCUMOCTH
MaKCUMaJIbHOW KMHETHUYECKOU SHEPruu (HOTOIJIEKTPOHOB OT
4acToThl cBeTa. l3mepeHue paboOThl BBIXOJA DJIEKTPOHA.
[lepeuncienne  mpuOOPOB  yCTaHOBKH, B  KOTOPBIX
npuMeHsieTcs: 6e3-

UHEPLUOHHOCTD doroaddexra. OOmbsacHenue
KOPITYCKYJIIPHO-BOJTHOBOTO JIyalli3Ma CBOMCTB (POTOHOB.
OObsicHEeHHE pOJM KBAaHTOBOM ONTUKH B  Pa3BUTUHU
COBPEMEHHOU (PU3UKH.

Dusuxa amoma

HaGmonenune nuHeWuYaThIX CHEKTpoB. Pacuer 4acToThl U
JUIMHBI BOJIHBI MCITYCKa€MOI'0 CBETa IIpU IIEPEXOole aroMa
BOZOPOJa U3 OJHOIO CTAallMOHAPHOIO COCTOSHHS B IPYroe€.
OObsiICHEHHE TPOUCXOXKJICHUS JMHEHYaTOro CIeKkTpa aroMma
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BOAOpOAA W Pa3/IMyusl JMHEHYAThIX CIEKTPOB Pa3IMYHBIX
rasos. UccnenoBanue JIMHEN-4aTOr 0 CIIEKTpA.
UccnenoBanue  mpuHIUIa pabOThl  JIIOMUHECHEHTHOU
namnel. HaGmrogeHue um oObSCHEHHE MPUHIININA JIEWCTBUS
na3epa. [IpuBeneHue mpuUMEpOB HCHOJIB30BAaHMS Jla3epa B
COBPEMEHHOM Hayke U TexHuke. Mcnonp3zoBanue MHTepHeTa
JUIsE TIOMCKa WHGOpMAIMK O TEPCHEKTUBAX MPUMEHEHHUS
Jasepa.

Duzuka amomHo20
a0pa

HaGmonenne TpekoB aib(a-yacTul] B Kamepe Buib-coHa.
PerucrtpupoBanue SNEpHBIX M3JIYYEHUM C [O-MOILBIO
cuerunka ['eirepa. Pacuer sHeprum CBSI3M aTOMHBIX SIEP.
Onpenenenne 3apsaa ¥ MacCOBOTO 4HCIa aTOMHOIO Spa,
BO3HMKAIOIIETO B pe3yJbTaTe pPAIAMOAKTUBHOIO pacnaja.
Brruncnenne JHEpIuu, 0CBOOOKTatOIIEHCS pu
paavOaKTUBHOM paclaje.

Omnpenenenrie OpOAYKTOB SJIEPHON peakuuu. BoruucieHue
OHEPruH, OCBOOOXIAIOMICHCA TMPH SACPHBIX PEaAKIIHSIX.
[loHMMaHue NMPEUMYIIECTB U HEJOCTAaTKOB HCIIOJIb30BAHMS
aTOMHOM DJHEPrMM W HWOHU3HMPYIOIIMX H3JIy4CHUH B
IIPOMBIIIIJIEHHOCTH, MEJIULMHE. N3noxenue CyTH
HKOJIOTUYECKUX MPOOJIEM, CBSI3aHHBIX C OHOJIOTMYECKUM
NEUCTBUEM  PAAUOAKTHUBHBIX wn3nydeHuil. [IpoBenenue
KJ1accu-(hMKaLMK 3JIEMEHTAPHBIX YaCTHULL 110 UX PUZNYECKUM
XapakTepuCcTUKaM (Macce, 3apsily, BpeMEeHH JKU3HH, CIIMHY U
T. A.). [loHnMaHne HeHHOCTEeN HAy4HOTO MO3HAHUSI MHUpa HE
BOOOILlE JJIi YEJIOBEYeCTBa B II€JIOM, a JJs KaxJ0ro
oOydJaromierocsi JIMYHO, IEHHOCTEH OBJAJCHHUS METOAOM
HAY4YHOT'O MMO3HAHUS JJIs IOCTHXKEHHS ycrexa B JII000M BUJIE
MPAKTUYEC-KOM JIESITEIIbHOCTH.
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7. YueOHO-MeTOANYECKOe U MATEPHAIbHO-TEXHHUYECKOe obecnevyeHne
MPOrpaMMbl Y4eOHOM TUCHMILIMHBI «DU3UKA».

OcBoeHue nporpaMMbl Y4eOHON AUCHUILUIUHBI «DU3nKay Mpeanonaraet
Hamuyue B MpodeCCHOHAIBHOM 00pa3oBaTeIbHON OpraHu3aluy, Pean3ylo-
meil  oOpas3oBaTeIbHYIO IIporpaMMy cpeaHero oOmero oOpa3oBaHUS B
npenenax ocBoeruss OIIOII CITO na 6a3ze ocHoBHOro 001Iero oOpa3oBaHus,
y4yeOHOro kabMHeTa, B KOTOPOM MMEETCS BO3MOXKHOCTh 0OECHEYUTh CBOOOI-
HBI 10CTyM B IHTEpHET BO BpeMs y4EeOHOTO 3aHATUS U B TIEPUO/T BHEYIEOHOM
NEeSATeTLHOCTH 00y4YaroIInXcsl.

B cocraB kabunera (Qu3uku BXOIUT Jaboparopus ¢ JaOOpPaHTCKOH
komHatoi. [lomemenne kabuHeTa (GU3UKKU JOKHO YIOBIETBOPSITH TpeOoOBa-
HusiM CaHUTapHO-ANIUAEMUONIOTHYeCKUX mpaBwil U HopmatuBoB (CanlluH
2.4.2 Ne 178-02) u ObITh OCHAIIEHO THUIOBBIM O0OPYJOBaHHEM, YKa3aHHBIM B
HACTOSAUIMX TpPeOOBaHMSIX, B TOM YHCIE CIEHMATU3UPOBAHHOW YyueOHOU
MeOeNbl0 U CpelcTBaMH OOy4YeHHUs, JOCTATOYHBIMHU [UJISi  BBIMOJHEHUS
TpeOOBaHUI K YPOBHIO MOATOTOBKM OOydarmuxca (mucbMo MuHucTepcTBa
oOpazoBanus u Hayku P® ot 24.11.2011 Ne MJI-1552/03 «OO6 ocHameHu#
00111e00pa30BaTENbHBIX YUPEXKACHUN YU4E€OHBIM U yueOHO-TabOpPaTOPHBIM
000pyIOBaHHEM ).

B kabunere JomKHO OBITH MYJIbTUMEAUIHOE 000pYyIOBaHUE,
IIOCPEJICTBOM KOTOPOTO YYaCTHUKH OOpa3oBaTENIbHOTO Ipoliecca MOTYT
nmpocMaTpuBaTh  BU3yalbHYI0 HHGoOpManui 1o  (usnMke, co37aBaTh
pe3eHTAIH, BUACOMATEepHaIbl U T. T.

B cocraB y4eOHO-METOAMYECKOIO M  MaTepUalibHO-TEXHUYECKOIO
oOecrieyeHust MporpaMmbl yaeOHON AUCHUIUIMHBI «Du3nkKay, BXOIAT:

* MHOTO(YHKITHOHAJILHBIN KOMIIJICKC TTPETI01aBaTelIs;

* HarJIsIIHbIE TOCOOUsI (KOMILIEKThI yueOHbIX Tabmul, miakarsl: «Dusnyeckue
BEIMYMHBI W (yHIAMEHTAIbHBIE KOHCTAHTBDY, «MEXIyHapomHas cHUCTeMa
equnul; CH», «llepmonuueckass cucteMa xuMuueckux syemeHToB J[. WL
MeHeneeBay, MOPTPETHI BHIJAIOIIUXCS YYEHBIX-(DU3UKOB U aCTPOHOMOB);

* “”H(GOPMALIMOHHO-KOMM YHUKATUBHBIE CPEJICTBA;

* HKPaHHO-3BYKOBBIE IOCOOUS;

* KOMIUIEKT 3JIEKTPOCHAOKEeHUS KaOHeTa (PU3UKHU;

* TEXHHUYECKHE CPEJCTBA OO yUCHHS;

* JIEMOHCTpAIMOHHOE 000pyAoBaHUE (0OIIEro Ha3HAYEHUS U TEeMaTUYECKHUE
HaOOPbI);

* J5abopatopHoe o00OpydoBaHHE (0OOIIEr0 Ha3HAYECHUS W TEMaTUYECKHUE
HaOOopBKI);

* CTaTUYECKHE, TUHAMUYECKHE, IEMOHCTPAIIMOHHBIE U Pa3laTOYHbIC MOJIEIIH;

* BCIIOMOTaTeJIbHOE 000PY0BaHUE;

* KOMIUIEKT TEXHUYECKOW JOKYMEHTAIIMH, B TOM YHCJIE MacropTa Ha CPEeACTBa
o0yuyeHus, THCTPYKIIMHU 10 UX UCIOIb30BAHUIO U TEXHUKE 0€30I1aCHOCTH;
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* OMOIMOTEeYHbIN (HOHT.

B OubnmnoreyHslii poHT BXOAAT YUEOHUKH, YU€OHO-METOINYECKUE KOMIUIEKTHI
(YMK), obecnieunBaromiye OCBOEHHE Yy4e€OHOM MMCIUILIMHBI «DU3UKay,
PEKOMEHIOBaHHBIE WM JOMYIIEHHBIE IS HCIIOJIb30BaHUA B TMpodeccuo-
HaJbHBIX 00pPa30BATEIBHBIX OPTraHU3ANMIX, PEAUTH3YIOMNX 00Pa30BaTEIbHYIO
nporpaMMmy cpeaHero oodmiero obpazoBanus B mpenenax ocBoenus OITOIT
CIIO Ha 6a3e 0CHOBHOTO 0011IeTO 00pa30BaHUS.

bubmuoreunbii  GpoHa  MoxkeT OBbITh  JONOJMHEH  (PU3HYECKUMHU
SHIMKJIONEANSIMHU, arjlacaMu, CJIOBapsSIMH U XpecToMaThedl 1o (Qu3MKe,
CIIpaBOYHHUKAMHU 10 (PU3WKE M TEXHUKE, HAYYHOH W HAYIHO-TIOMYJISPHOM
JUTEPATypOi €CTECTBEHHO-HAYYHOTO COJICPIKAHMS.

B mpomiecce ocBoeHuMs mporpaMMbl y4eOHOW AUCHUIUTMHBI «DU3UKa»
CTYIEHThI JIOJDKHBI UMETh BO3MOXHOCTH JIOCTYIA K 3JIEKTPOHHBIM Y4EOHBIM
MarepuayiaM 1o (Hu3nKe, UMEIOIMUMCS B CBOOOTHOM J0CTyIe B ceTu MHTepHeT
(3JIEKTPOHHBIM KHUT'aM, PAaKTUKyMaM, TecTaM, Marepuaiam EI'D u np.).
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8. OcHOBHasI TUTEpaTypa

Jvumpuesa B. @. ®usuka g npodeccuii M CHEHHUATBHOCTEH
TEXHUYECKOro mnpoduiisi: y4eOHUK Il 00pa3oBaTEIbHBIX YUPEXKACHUU Cpes.
npod. oOpazoBanus. — M., 2014. - 448 c.

Jmumpuesa B. @. ®uzuka ana  npodeccuii M clieUUATbHOCTEN
Texaudeckoro mpoduis. COOpHUK 3amad: yuel. mocoOue JUisl CTyA. YIPEeKICHUN
cpen. mpod. ooOpaszoBanmsa. / B.®D.JImurpmeBa. - 5-¢ wm3g., crep. - M.
Nznarenbckuii eHTp «Akagemusi», 2014. - 256 c.

JImumpuesa B. @&. ®uszuka ana  npodeccuii W CHEeNUATBLHOCTEH
TexHudeckoro mpoduisa. JlabopaTopHBId TPaKTUKYM: yd4ebd. TmocoOue ais
yupexaeHuit cpen. npod. oopazoBanus / B. @. Jimutpuena, A. B. Kopxyes, O. B.
Myprazuna. — M., : U3narenbckuii ieHTp «Akanemus», 2015. - 160c.

8.1. PexomeHnayemas JuTeparypa
Jist cTy1eHTOB.

Jwvumpuesa B. @. ®usuka ang npodeccMii M CHEHHUATBHOCTEH
TEXHUYECKOro Mpo¢uis: y4eOHUK JJIsi OOpa30BaTENbHBIX YUPEXKIECHUH Cpe.
npod. oOpazoBanus. — M., 2014. - 448 c.

Jvwumpuesa B. @. ®usuka ana  npodeccuii M clieUUATbHOCTER
TexHuueckoro nmpoduiss. COOpHUK 3amad: yuel. mocoOue JUisl CTyA. YIPEeKIeHUN
cpen. mnpod. ob6paszoBanus. / B.D.JImutpueBa. - 5-e¢ wuzg., crep. - M.
Nznarenbckuii eHTp «Akagemusi», 2014. - 256 c.

Jmumpuesa B. @&. ®uszuka ana  npodeccMii W CHENHUATBLHOCTEH
TexHuueckoro mpoduisa. JlabopaTopHblid TpPaKTUKYM: y4eb. mocobue A
yupexaeHuit cpen. npod. oopazoanus / B. ®@. JImutpuena, A. B. Kopxyes, O. B.
Myprazuna. — M., : U3narenbckuii ieHTp «Akanemus», 2015. - 160c.

Jmumpuesa B. @., Bacumes JI. U. ®duszuka i1 npodeccuil u
cnenuanbHoCcTe TexHudeckoro mpoduins. KoHTpombHBIE MaTepuaibl: y4el.
nocooust sl yupexaeHuit cped. npod. odpazoBanus / B. @. [Imurpuena, JI. U.
Bacunwes. — M., 2014.

Jmumpuesa B. @. @usuka qia npodeccuit U CHeNHMATbHOCTEH
TexHu4eckoro npoduid. JlabopaTopHbld NpPaKTUKyM: Yy4eOd. mocoOus s
yupexaenuii cpen. mpod. oopazosanusi / B. @. Imutpuena, A. B. Kopxyes, O. B.
Myprazuna. — M., 2015.

JImumpuesa B.®. ®uzuka ajig npodeccuii v CrenaibHOCTEH TEXHUIECKOTO
npouisi:  AJIEKTPOHHBIA  y4e0.-MeToA. KOMIUIGKC JUIsi  00pa3oBaTelIbHBIX
yupexaeHuit cpen. mpod. odpazosanus. — M., 2014,
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Jmumpuesa B. @©. @uszuka g npodeccuii W CIEIUATbHOCTEH
TEXHUYECKOr0 TpoduUiisi: SIEKTPOHHOE Yy4deOHOoe wu3AaHue (MHTEPAKTUBHOE
ANEKTPOHHOE MPHUJIOKEHUE) ISl 00pa3oBaTENbHBIX YUPEXKIACHUN cpea. mpod.
obpazoBanus. — M., 2014.

Kacwanose B. A. UnmoctpupoBanHbiii atinac nmo ¢usuke: 10 kmacc.— M.,
2010.

Kacwanoe B. A. inmoctpupoBanHbiil atnac no ¢usmuke: 11 kmacc. — M.,
2010.

Tpogumosa T. U., Dupcos A. B. ®uzuka ajig npodeccuii 1 cnenuaabHOCTeN
TEXHUYECKOTO U €CTeCTBEHHO-HAay4dHOro npodueit: Coopuuk 3amad. — M., 2013.

Tpogumosa T. U., Dupcos A. B. ®uszuka niisa npodeccuii 1 cienuaIbHOCTEN
TEXHUYECKOT'0 M €CTECTBEHHO-HAay4YHOT0 npoduiie: Pemenus 3agau. — M., 2015.

Tpogumosa T. U., Pupcos A. B. Duzuka. CnpaBounuk. — M., 2010.

Dupcos A. B. Dusuka s mpodeccuil U CrenuaibHOCTEH TEXHUUECKOTO U
€CTECTBEHHO-HAYYHOTO MpoQuiieh: yueOHUK Al 00pa30BaTEIbHBIX YUPEKICHUN
cpen. pod. oopazoBanust / mox pen. T. U. Tpodumooit. — M., 2014.

I[JISI npemnoxaBaTeisi

Koncrurymusi  Poccuiickoit  ®enepanuun (mpuHsITa  BCEHAPOHBIM
rojocoBanreM 12.12.1993) (c ydyeroM mnompaBOK, BHECEHHBIX (eAepaTbHbIMU
KOHCTUTYUHOHHbIMH 3akoHamMu P® o mnonpaBkax k Konctutyuun P® ot
30.12.2008 Ne 6-®K3, ot 30.12.2008 Ne 7-®K3) // C3 PO. — 2009. —

No 4. — Cr. 445.

OenepanbHbiii 3akoH OT 29.12. 2012 Ne 273-®03 (B pen. denepambHbIX
3ak0oHOB OT 07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-P3, ot 02.07.2013 Ne
170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne
11-®@3, or 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-
@3, or 04.06.2014 Ne 148-d3, ¢ u3M., BHeCEHHbIMU DefepaibHbIM 3aKOHOM OT
04.06.2014 Ne 145-®3) «O6 obpazoBanuu B Poccuiickoit denepanium.

[Ipukaz MunoOpuayku ot 22.04.14 Ne 376 «OO0 yTBepKIeHUU
denepanbHOr0 roCyJapCTBEHHOTO 00pa30BaTENIbHOIO CTaHAApTa CpPEIHEro
npodeccuoHanbHOro obOpazoBaHusi mo crnenuanibHocTd 23.02.01 Opranuzanus
MEPEBO30K U YIPABJICHUE HA TPaHCHIOPTE (IO BUIAM )».

[Ipuka3 MunucrepctBa oOpa3zoBanus u Hayku P® «O0 yrBepxaeHUU
(eaepanbHOr0 roCyJapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CpPEIHEro
(mosHOTO) 001IET0 0Opa3zoBaHus» (3apeructpupoBan B Muntocre PO 07.06.2012
Ne 24480).

[Ipuka3 MunoOpHayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHuUM
m3meHennii B Ilpuka3 MuHucrepcTBa o00pa3oBaHusi W Hayku Poccuiickoit
Oeneparun ot 17.05.2012 No 413 «OO0 yrBepxkaeHuu (QenepaibHOro
rOCy/IapCTBEHHOI'0 00pa30BaTEIbHOIO CTAHAAPTA CPEAHETO (MOJIHOr0) OOIIEro
o0paszoBaHUs.
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[Tucemo JlemapTaMmeHTa TOCYTapCTBEHHON MOJUTHKU B cepe MOATOTOBKH
pabouux kaapoB u JIIO Munobpuayku Poccuu ot 17.03.2015 Ne 06-259
«PexomeHaamu 1Mo OpraHu3alliy MOJIYYCHHUS CPEeIHEro oOIero oOpa3oBaHHs B
npeesaax OCBOSHUsT 00pa30BaTeIbHBIX MIPOTPaMM CPETHETO
npodeccuoHAIBHOTO 00pa3oBaHusi HAa 0a3e OCHOBHOTO 0OOIIEro oOpa3oBaHHS C
y4eToM TpeOoBaHWN  (eaepalbHBIX TOCYAAapPCTBEHHBIX  00pa30BaTEIbHBIX
CTaHJApTOB M MOJy4aeMol mpodeccud WM  CHEIUATbHOCTH  CPEIHETO
npohecCUOHATBHOTO 00PA30BaAHUSD.

Oenepanbhbiii 3akoH o1 10.01.2002 Ne 7-®3 «OO6 oxpaHe OKpyKaromiei
cpenb» (B pen.
ot 25.06.2012, ¢ m3m. ot 05.03.2013) // C3 Pd. — 2002. — Ne 2. — Cr. 133.

JImumpuesa B. @., Bacunves JI. . ®uzuka nis npodeccuii U crenu-
QTBHOCTEN TEXHUUYECKOT0 MPOPUIIS: METOANYECKUE PEKOMEHIAINH: METO/T.
rmocobue. — M., 2010.

8.2. UnTepHeT-pecypcebl.

www. fcior. edu. ru (PenepanbHbIiA IEHTP HHOOPMAITMOHHO-00pa30BaTEILHBIX
PECYpPCOB).

wwww. dic. academic. ru (Akagemuk. CroBapy U SHIIUKJIONCIHH).

www. booksgid. com (Books Gid. DirekrpoHHas 6uOIrMoTEKa).

www. globalteka. ru (I'mo6anTeka. ['mobansHas OubIMOTEKa HAYYHBIX PECYPCOB).
www. window. edu. ru (EquHO€ OKHO HOCTyMa K 00pa30BaTEIbHBIM pecypcam).
wWww. st-books. ru (JIyumiast yueOHas tuteparypa).

www. school. edu. ru (Poccuiickuit oOpa3oBarenbHbIi TopTai. JJoCTymHOCTb,
KauecTBO, d(PeK TUBHOCTH).

www. ru/book (DnekTpoHHast OMOJIMOTEYHAs] CUCTEMA).

www. alleng. ru/edu/phys. htm (O6pa3oBarenbHbie pecypcbl UaTepHeTa —
dusuka).

www. school-collection. edu. ru (Egunas kosutexuus nudpoBbIX 00pa3oBaTeIbHBIX
PECYPCOB).

https//fiz.1september. ru (yuebHO-MeTOoMUecKas razera «Duznkay).

www. n-t. ru/nl/fz (HoGeneBckue naypeaTs 10 Gpu3HKE).

www. nuclphys. sinp. msu. ru (SInepnas ¢usuka B laTepuere).

www. college. ru/fizika (Ilonroroska xk EI'3).

www. kvant. mccme. ru (Hay4HO-IOMYJISIPHBIA (PU3UKO-MaTEMaTHUECKUH KypHAaI
«KBaHTY).

www. yos. ru/natural-sciences/html (ecrecTBeHHO-HAYUHBIH XKypHAIT JIJIsI
Monozaexu «IlyTb B HayKy»).
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