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1. HOSACHUTEJBbHASA 3AIINCKA
[Iporpamma o011eo6pa3zoBaTeIbHON Yu4eOHOM AUCITUTIINHBI «DHU3nKay
MpeaHa3HavYeHa I U3ydeHUsT (GU3UKU B MPOGECCHOHATHHBIX
oOpazoBarenbHbIx opranuzanusax CIIO, peanusyromux o0pa3oBaTeIbHYIO
porpaMMy CpeaHero oo1ero o0pa3oBaHus B Mpe/eiax OCBOSHUS OCHOBHOU
npodeccronansHo# 06pazoBaTenbHOi porpammel CI1O (OINOIT CIIO) Ha
0a3e OCHOBHOT'O 00I1IeT0 00pa30BaHuUs TP MOJATOTOBKE CHEIIMAIUCTOB
CPEIIHETO 3BEHA.

[Iporpamma  pa3paboTaHa Ha  OCHOBE  NPUMEPHOM  IPOrpPaMMBbl
00111€00pa30BaTEIbHOM y4eOHOM U CHUTUTAHBI «Duszuka TUISt
podeCCUOHANIBHBIX 00pa30BaTENbHBIX OpraHu3alus M0 PEeKOMEHAAIUn
OI'AY «DUPO».

Conepxkanne mnporpammbl  «Du3uka»y HaNpaBIeHO Ha JOCTH)KCHHE
CICIYIOIINX LEIICH:

- OCBOCHHME 3HAaHUW O (QyHIAMEHTAIbHBIX (PU3NYECKHX 3aKOHAX U
MIPUHITUIIAX, JIGKAINUX B OCHOBE COBPEMCHHOW (U3MUECKOW KapTHHBI
MUpa; HamOoJiee BaXKHBIX OTKPBHITHSX B 00JacTH (DU3UKHU, OKa3aBIIUX
OTIpEIENIAIONIee BIUSHAC HAa PA3BUTHE TEXHUKU W TEXHOJOTHUU; METOJaX
HAYYHOTO TTO3HAHUS MIPUPO/IBI;

- OBJIQJICHUE YMEHUSMH TPOBOAUTH HAONIOJCHUS, TUIAHUPOBATH U
BBITIOJTHATh DKCIEPUMEHTBI, BBIIBUTATh THIIOTE3bI M CTPOUTH MOJIEIIH,
NPUMEHSTh TOJy4YeHHbIE 3HaHHS 10 (Qusuke it 0OBICHEHUS
Pa3HOOOpa3HBIX (PU3UYCCKUX SBJICHUA U CBOWCTB BEIIECTB; MPAKTUUCCKU
UCIIOJIb30BaTh  ()M3MYECKUE 3HAHMS, OIICHHBATh JOCTOBEPHOCTH
€CTECTBEHHO-HAYYHOW HH(POPMAIINH;

- pa3BHTHE  II03HABATEIBHBIX  WHTEPECOB,  HMHTCIICKTYalIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH B MpoIlecce MpuoOpeTeHrs 3HaHUM U YMEHUHN

mo (pu3uKe ¢ MCIOIB30BAHUEM PA3TUYHBIX UCTOYHUKOB MH(POPMAIMH U



COBPEMEHHBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

- BOCIIUTaHWE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS 3aKOHOB
OPUPOABI, MCIOJIB30BAHUS JOCTHXKEHUNM (U3MKKM HAa 0OJIaro pa3BUTHS
YeJIOBEUECKOW IMBWIM3AIMU; HEOOXOAUMOCTH COTPYJAHHMYECTBA B
MPOIECCE COBMECTHOTO BBHIMIOJIHEHUS 3a/1a4, YBAXKUTEIBHOTO OTHOIICHUS
K MHEHHIO OTIMOHEHTA MIPHU 00CYKIEHUHU MTPOOJIEM €CTECTBEHHO-HAYYHOTO
COJICpIKAHMUS; TOTOBHOCTH K MOPaJIbHO-3THYECKOM OIICHKE
UCIIOJIb30BAaHUSl HAYYHBIX JIOCTHKEHUH, YyBCTBA OTBETCTBEHHOCTHU 3a
3aIUTY OKPYXKAIOLEH Cpeibl;

- HWCIIOJIb30BAaHWE TPUOOPETEHHBIX 3HAHUNW W YMEHUU IJIs PEIICHUS
IPAKTUYECKUX 33714 TOBCEIHEBHOM KU3HU, 0OecTieueHns: 6€30MacHOCTH
COOCTBEHHOW >KHM3HU, PAIMOHAIBHOTO MPHPOAOIIOIB30BAHUS M OXPaHBI
OKPYXKaIoIel cpeibl U BO3MOKHOCTh PUMEHEHHUS 3HAHUN TPH PEIICHUH
3ala4y,  BO3HUKAIOMMX B MOcienyiomed  npodeccuoHanbHOU
NEATEIIBHOCTH.

B nporpammy BKIIIOUEHO COJIep)KaHKE, HallpaBJICHHOE Ha (DOPMUPOBAHUE Y
CTYJICHTOB KOMIIETEHIIUHA, HEOOXOIMMBIX JUIsl KAa4eCTBEHHOTO OCBOCHUS
OIIOIT CIIO Ha 0a3e OCHOBHOIO OOIIEro 00pa3oBaHHS C TOJTYYECHUEM
cpeaHero oOIero oOpa3oBaHUs; MPOTPAMMBI  TOATOTOBKH CIICIIHATIHUCTOB
cpeanero 3BeHa ( [ITICC3).

[Iporpamma y4yeOHOW AMCHMIUIUHBI «DU3NKA» YTOYHSIOT COJEPKAHUE
y4eOHOTO MaTepuala, IMOCIeI0BATeNLHOCTh €r0 W3Y4YEHUs, pacIpeesieHue
y4eOHBIX YacoB, TeMaTUKy pedepaToB, WHIAUBUIYATbHBIX TPOCKTOB, BHUIBI
caMOCTOATENbHbIX pabot, yuuthiBas crneuuduky I[IIICC3, ocBauBaemon
CHEIUATBbHOCTH  «ABTOMATH3alUs  TEXHOJOTHYECKUX  TMPOIECCOB U

IMPONU3BOACTB».



2. OBIIAS XAPAKTEPUCTHKA YUYEBHOMU JUCIHHAITINHBI
«DPU3UKA»

B ocHoBe yueOHON nucuumumHbl «®Pu3MKa» JEKUT YCTAHOBKA Ha
dbopmupoBaHre y O0Oy4aeMbIX CHUCTEMBI 0a30BBIX TMOHATUN GU3HKKA U
IOPEICTaBICHUA O COBPEMEHHOW (PU3MYECKOW KapTUHE MHUpPA, a TaKxKe
BbIpa0OTKa YMEHUI MPUMEHSATh GU3NUECKUE 3HAHUS KaK B MPO(hecCHOHATBHOM
JESITeIbHOCTH, TaK U JIJIsl pELIeHHsI )KU3HEHHBIX 3aj1ad.

MHorue mnonoxeHus, pa3BUBaeMble (PU3MKOM, paccMaTpUBAIOTCA Kak
OCHOBa CO3/1aHusA u UCTIOJb30BaHUS UH(GOPMAITMOHHBIX u
KoMMYyHUKalIMOHHBIX TexHonoruil (MKT) — oxHoro u3 Hambosee 3HaUMMBbIX
TEXHOJIOTMUYECKUX JTIOCTHKEHUN COBPEMEHHOW IMBUIIN3ALIUU.

®dusuka raeT KoY K TOHUMaHWI0 MHOTOYMCIICHHBIX SIBICHUN U MPOIIECCOB
OKpYy’)Xarollero Mupa (B €CTECTBEHHO-HAyYHBIX O0IACTAX, COLMOJIOTHUH,
SKOHOMHUKE, SA3bIKE, IUTEpaType u ap.). B ¢pusuke GpopmMupyroTcss MHOTHUE BUIBI
JESTENIbHOCTH, KOTOpblE MMEIOT MeTa- MpeAMETHBhIM Xapaktep. K HuM B
HEPBYIO OYEepelb OTHOCATCA: MOJEIMPOBAHUE OOBEKTOB U IPOLECCOB,
MPUMEHEHNE OCHOBHBIX METOJIOB TO3HAHUSA, CUCTEMHO-WH(OPMAIMOHHBIN
aHayu3, popMyIMpOBaHUE TUIIOTE3, AHATIU3 U CUHTE3, CpaBHEHUE, 0000LIeHHE,
CHUCTeMAaTH3alMsl, BBISBICHUE NPUINHHO-CICICTBEHHBIX CBS3EH, MOMCK
aHaJIOTOB, yMpaBlieHHe O0BEKTaMHU U mpoieccaMu. VIMEHHO 3Ta NUCIUTUIMHA
MO3BOJIIET TO3HAKOMUTH CTYACHTOB C HAyYHbIMM METOJaMU TO3HAHUA,
HAYYUTh UX OTIUYATH THIIOTE3Y OT TEOPHH, TEOPHUIO OT SKCIIEPHUMEHTA.

®dusuka uUMeeT OYeHb OOJBIIOE U BCEBO3pACTAIOLEE  YHUCIO
MEXIUCUMIUIMHAPHBIX CBSI3€H, MpPUYEM HA YPOBHE Kak MOHSITUHHOTO
ammapara, Tak M HHCTpyMeHTapus. Cka3aHHOE TO3BOJISET pacCMaTpHUBATh
($U3MKY KaK METaJUCIUILUINHY, KOTOpas MPEeI0CTaBIIECT MEXAUCIUITTUHAPHBIHI
SI3BIK JIJIs1 ONTUCAHMS HAY9HON KapTUHBI MHpA.

®uzrka SBISETCS CHCTEMOOOPA3YIOMIMM (PAKTOPOM ISl €CTECTBEHHO-



HAy4YHBIX YYE€OHBIX MPEIMETOB, TOCKOJIbKY (PU3MYECKHE 3aKOHBI JIekKaT B
OCHOBE COJEpXKaHUs XUMHUH, OHOJOruu, reorpauu, acTpOHOMUU H
CHEIUATIbHBIX JIUCUUIUIMH  (TEXHUYECKass MEXaHMKa, OJJIEKTPOTEXHUKA,
ANEKTPOHUKA U JIp.). YueOHas aucuuiuinHa «®Pu3nukay co3laeT yHH-
BepcaJbHyI0 0a3zy I U3y4eHHs 0O0menpodecCHOHATBHBIX M CIEIHaTbHBIX
TUCIUIUIMH, 3aKjiaabiBas (QyHIaMEHT [ TOCHEAYIOIIero o0ydeHus
CTYJCHTOB.

OO6unanasi JIOrM4ecKo CTPOMHOCTHIO M OMUPAsCh Ha IKCIEPUMEHTAIbHBIC
dakTbl, yueOHas nucuuruimHa «dusuka» GopmMupyer y CTyJIEHTOB MOJIUHHO
Hay4YHOE MHUPOBO33peHne. PU3MKa ABISETCS OCHOBOM YUEHUS O MAaTEpUAIBHOM
MUPE U pelaeT npodiIeMbl 3TOr0 MUpA.

B comepxanmmu y4eOHOW MUCIUIUIMHBI MO (U3HKE TPU MOATOTOBKE
00yJaromuxcst o CTHIEIMATTEHOCTSAM TEXHUYECKOTO npoduis
npo(heCCUOHATBHOTO 00pa30BaHUs MPOQPMIBHON COCTaBISIOUICH SBISETCS
paznen «ONEKTPOJMHAMHKa», TaK Kak OOJNBIIMHCTBO mpodeccuid Hu
CHELMAIBHOCTEH, OTHOCSIIMXCA K O3TOMY Hpo(uiro, CBA3aHBl C
AIIEKTPOTEXHUKOMN U 3JEKTPOHUKOI.

TeopeTudeckue cBeneHUs] MO (PU3UKE AOMOJHAIOTCA JIEMOHCTPALUSMU U
n1abopaTOpHBIMU pabOTaMHu.

N3yuenne oOmeoOpazoBaTeibHOM yueOHOW JIUCHUIUIMHBL  «Dusnka
3aBepuIaeTcs IMOJABEJEHUEM MTOroB B (opMe IK3amena B paMKax
IPOMEKYTOYHOM arrectaiuu cTyJeHToB B npoiuecce ocBoeHus OITOIT CIIO c

moJTyueHueM cpeHero oodriero oopazosanus (IITICC3).



3. PE3YJIbTATHI OCBOEHUSA YUEBHOM JUCIHUIJIMHBI

OcBoenune coaepkanuss ydeOHON TuCIUTUIMHBI «DH3uKa» oOecreunBacT

JOCTUKCHHUC CTYACHTAMHU CIICAYIOIUX PE3YyJIbTATOB!:

- JIUYHOCMHDbIX:
YyBCTBO TOPJIOCTH W YBAXKEHHUS K HCTOPUU U JOCTHXKCHUSIM
OTEYECTBEHHOM  (PU3WYECKOM  HAyKd; (PU3MYECKH  TPaMOTHOE
MoBeJIcHHEe B TMPO(PECCUOHATIBHOW JIEATEIbHOCTH U OBITY IIpHU
oOpallieHuH ¢ MpudopaMu U yCTPOUCTBAMH;

TOTOBHOCTh K  TIPOJOJDKEHWIO  OOpa3oBaHWs W TOBBIMICHUS
KBaTU(UKAMKM B H30paHHOM NpodecCHOHATBHON JeATeIBHOCTH |
O00BEKTUBHOE OCO3HAHUE POJIM (PU3NUECKUX KOMIIETCHIUN B 3TOM;
YMEHHE HMCIO0JIb30BaTh JIOCTH)KCHHUS COBPEMEHHOM (PHU3MYECKON HAYKH
U (OU3MYECKUX TEXHOJOTMM i1  TIOBBIIEHUS COOCTBEHHOTO
WHTEIJIEKTYaJIbHOTO Pa3BUTHUSI B BBIOpaHHON mpodeccuoHaIbHON
JIESITeIIbHOCTH;

YMEHHE CaMOCTOSATENIbHO J00bIBaTh HOBBIC sl ce0s (usnueckue
3HAHWS, UCTIOIB3YS ISl 3TOTO JOCTYITHBIC HCTOYHUKHA HH(POpMAITNK;
yYMEHHE BBICTpaWBaTh KOHCTPYKTUBHBIC B3aUMOOTHOIIICHUS B KOMaH/IE
MO PEIICHUI0 OOIIMNX 3a/aY;

YyMEHHUE  YIpPaBIATh CBOCH  IIO3HABATEIBHON  JCATEIBLHOCTHIO,
MIPOBOJUTH CAaMOOIICHKY YPOBHSI COOCTBEHHOTO HMHTEIUICKTYaIbHOTO

pa3BUTHS;

- MemanpeoMemHuuix:
UCII0JIb30BAHUE PA3JIUYHBIX BUJIOB [TO3HABATEIILHON JEATEIbHOCTH IS
pemieHus (QU3MYECKUX 3a/ay, NPUMEHEHHE OCHOBHBIX METO/OB
No3HaHUA (HAOMIOAEHUS, OMHCAHUS, U3MEPEHUs, IKCIIEPUMEHTA) IS
U3YYEHUS PA3TUYHBIX CTOPOH OKPYIKAIOIIEH IEHCTBUTEIBHOCTH;
UCII0JIb30BAaHUE OCHOBHBIX MHTEJUICKTYaJIbHBIX ONEpaluii: MOCTAHOBKH

3aJa4u, CI)OpMy.HI/IpOBaHI/IH TUIIOTC3, aHalln3a M CHUHTC34, CPABHCHMHA,



00OOIIeHHs, CUCTEeMAaTH3AINU, BBISBICHHUS MPUYHMHHO-CIICJACTBEHHBIX
CBsI3eH, MOMCKA aHAJIOrOB, ()OPMYITHMPOBAHUS BBHIBOJIOB U M3yUYCHHS
Pa3IUYHBIX CTOPOH (U3UYECKUX OOBEKTOB, SBICHUH W TPOLECCOB, C
KOTOPBIMU BO3HHMKAaeT  HEOOXOIUMOCTH CTaJIKHBATHCS B
npodeccruonanpHOM chepe;

yYMEHHE TeHEePHPOBaTh HICH M ONPENENATh CPEACTBA, HEOOXOAUMBIE
IJISL MX peajn3aliny;

YMEHHE WCIONB30BAaTh PA3NIMYHbIE WMCTOYHHKHA JUISL  TIOJTYYCHHUS
(u3rueckoit nHpOPMAIIUK, OLIECHUBATH €€ JJOCTOBEPHOCTB;

YMEHUE aHAIM3UPOBATh U MPEACTABIATh WHPOPMAIMIO B Pa3IMIHBIX
BUJIAX;

YMEHHE IMyOJUYHO TPEICTABIATH  PE3yJbTaThl  COOCTBEHHOTO
WCCIIC/IOBaHMS, BECTH IMCKYCCHH, TOCTYITHO W TAPMOHHYHO COYETas

coJiepkaHue ¥ GOpMBI IpeICTaBIIsIeMON HH(OPMAITUY;

© nPeoOMemHBbIX.
c()OPMHUPOBAHHOCTh TMPEACTABICHUIA O pPOJM H MecTe (PU3UKU B
COBPEMEHHOM HAy4yHOH KapTUHE MHpa; MOHMMaHHE (U3UUYECKOU
CYIIHOCTH HaOmomaeMblx BO BcesneHHoU siBieHuM, ponu (U3MKU B
dbopmupoBaHud  Kpyrozopa u  (GYHKIIMOHAJIBHOM T'PaMOTHOCTH
YeJIOBEKa JUIS PEIICHHS] PAKTUYECKUX 3a/1a4;
BJIQJICHUE  OCHOBOMOJIAralOUMU  (U3HYECKUMHU  MOHATHUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHaMU U TEOpUSIMU; YBEPEHHOE
UCIOJIb30BaHUE (PU3NUECKOW TEPMUHOJIOIMU U CUMBOJIUKH;
BJIQJICHUE OCHOBHBIMU METOIaMH HAy4YHOT'O MO3HAHUA,
UCTIOJIb3yeMbIMU B (PU3UKE: HAOIIOJCHUEM, OMHMCAHUEM, U3MEPEHHUEM,
AKCIIEPUMEHTOM;
yMeHusi 00pabaTbiBaTh pE3yNbTaTbl W3MEpPEHUN, OOHAPY>KUBAThH
3aBUCUMOCTh ~ MEXAY (U3NYECKUMHU  BEIMYMHAMH, OOBICHSITH

IMOJIYUYCHHBIC PC3YJIbTAaThl N JCJIaTh BLIBOABI,



c(hOpMHUPOBAHHOCTh YMEHHUS periaTh (PU3NYECKUE 3a]1auu;
c(OPMHUPOBAHHOCTh YMEHHS TPUMEHSTH TOJYYEHHBIE 3HAHUS IS
O0OBSICHEHUS YCIOBUM MPOTEeKaHUS (U3HUYECKUX SBJICHUU B MPHUPOJIE,
npodeccuoHanbHOU cdhepe U IS MPUHITHS MPAKTUYECKUX PEIICHUN B
MOBCEHEBHOM JKH3HM;

c(hOpPMHUPOBAHHOCTh COOCTBEHHOM TMO3UIUM IO OTHOIICHHUIO K

dusndeckoil nHGOpMAaIUU, TTOTyIaeMON U3 PAa3HBIX HCTOYHUKOB.



4. COAEP)KAHUE YYEBHON TUCHUTIIMHBI

Beenenue

®dusuka — ¢QyHIaMeHTalbHas HayKa O IPUPO/IE.

EcTecTBEeHHO-HAY4YHBIII METOJ IMO3HAHMS, €r0 BO3MOYKHOCTH W TPaHHULIBI
MPUMEHUMOCTH. DKCHEPUMEHT W TEOpHsl B MPOLECCE IMO3HAHMS MPHUPOIBI.
MonennpoBanue (pU3MUECKUX SIBJICHUN M IpoueccoB. Ponb skcrepuMeHTa u
TEOpHUH B Ipolecce TMO3HaHWS npupoabl. @Dusnyeckas BeJIWYUHA.
[TorpemHocT M3MEpeHUH (PUNYECKUX BEIMUMH. DUNYECKUE 3aKOHBI.
['panunpl npumMeHUMOCTH (pu3MUeckux 3akoHOB. [loHsTHE O (Qu3nyecKoil
KapTuHEe Mupa. 3HadueHue @u3uku npu ocBoeHuu mnpodeccuii CIIO u

cuenuaibHocteit CI1O.

1. MexaHuka

Kunemamuxa. Mexannueckoe nuwxkenue. [lepememenue. Ilyte. CxkopocTs.
PaBHOMEpHOE NPAMOIMHENHOE IBHKEHHME. YCKOpeHue. PaBHomepeMeHHOe
npsiMoJinHeliHoe  JBwkeHue. (CBoOoaHOe majeHue. JIBukeHwe Tena,
OpOIIEHHOTO0 TMOJ YIJIOM K TOpPU30HTY. PaBHOMepHOE JABWXEHHE 10
OKPY’KHOCTH.

3akonwvr mexanuxku Hvromona. IlepBoiii 3akoH Herotona. Cuna. Macca.
Nmnynec. Bropoit 3akoH Hprootona. OCHOBHOM 3aKOH KIIACCUYECKOM
nvuHamMuku. Tpetuit 3akoH HproTOHAa. 3aKOH BCEMHUPHOIO TATOTCHMSI.
I'paButanionnoe none. Cuna tsxkectu. Bec. CiocoObl U3MepeHus: Macchl Tedl.
Cuiibl B MEXAHHKE.
3akonvl coxpanenus 8 mexanuxke. 3aKOH COXpaHEHUS UMITyJIbca. PeakTuBHOE
nBkeHue. Pabota cuiibl. PaboTa moTeHIUAIBHBIX CUJI. MOIIIHOCTh. DHEPTHsl.
Kunernueckas sueprus. [loTenuunanbHas 3Heprusi. 3aKOH COXpaHEHUs
MEXaHU4eCKoM sHepruu. [IpuMeHeHre 3aKOHOB COXPaHEHMUS.

Hemoncmpayuu

3aBUCUMOCTh TPAEKTOPUHU OT BHIOOPA CUCTEMBI OTCUETA.

Bunpl MexaHU4ECKOrO ABYKEHUS.



3aBUCHUMOCTh YCKOPEHHUSI T€Ja OT €ro MacChl M CHJIbI, JEUCTBYIOLIEH Ha
TEJIO0.

CroxeHune CHIL.

PaBeHCTBO ¥ NPOTUBOMNOJIOKHOCTh HAIPABICHUS CUJ JICUCTBUA U
IIPOTUBOJECHCTBHUSL.

3aBUCUMOCTH CHJIBI YIIPYTOCTHU OT Jiepopmanuu.

Cunel TpeHus.

HesecomocTs.

PeakTruBHOE IBUXEHUE.

[lepexon moTeHIIMATBHON YHEPTHH B KHHETUYECKYIO B OOPaTHO.

Jlabopamopnwie pabomul

HccienoBanue OBMKEHUS Teia MO ACHCTBUEM IOCTOSIHHOM CHIIBI.

N3ydeHune 3aKkoHa COXpaHEHUSI UMITYJIbCA.

CoxpaHeHre MEXaHWYECKOW APHEPTHM MpHU JIBHXKEHUU TeJla MOJl JIEVCTBUEM
CHJI TSDKECTHU U YIIPYTOCTH.

CpaBHeHue pabOThI CUIIBI C U3MEHEHUEM KMHETHYECKOM SHEPTUH TeTa.

N3ydeHne 3aKOHOB COXPaHECHUS.

N3yyeHnue ocoOeHHOCTEM CUITbI TPEHUS (CKOIBKEHHUS).

2. OCHOBBI MOJIEKYJIAPHO GU3MKH U TEPMOAMHAMHUKH

OcHogvl monexynapro-kunemuueckou meopuu. VineanbHsiii ra3. OCHOBHbBIE
MOJIOKEHUSI MOJIEKYJIIPHO-KMHETHYECKON Teopuu. PazMepsl 1 Macca MOJIEKYJ
u aroMoB. bpoyHoBckoe gBuxenue. [duddysus. Cunsl u  sHEprus
MEXMOJIEKYJIIPHOTO B3aumojieicTBUsl. CTpoeHue ra3o00pa3HbIX, KUAKUX U
TBEpABIX Teld. CKOPOCTH ABWKEHUS MOJEKYJI M UX u3MepeHue. MneanbHbIn
ra3. /laBnenue raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOU TEO-
puu ra3oB. TemmepaTypa u ee u3MepeHue. ['a30Bbie 3aKOHBI. AOCOIOTHBIM
HyJb TEMIIEpATypbl. TepMOAMHAMUYECKAs IIKAJIA TEMIEPATypbl. Y PAaBHEHHUE
COCTOSIHUS UJICIBHOTO raza. MoJssipHasi ra3oBast IOCTOSTHHAS.

OcHnosvt  mepmoounamuky. (OCHOBHBIE TOHSATUS U ONPEIEICHUS.



BHyTpenHsss sHeprus cucrteMbl. BHYTpEeHHssI DHEpPrus HIEajJbHOrO Tasa.
PaboTa u TemioTa kak GopMbI TIepeaaun YHEPTUU. TermI0eMKOCTh. Y IeIbHAS
TEIJIOEMKOCTh.  YpaBHeHHE  TerioBoro  Oanmanca. IlepBoe  Hauaio
TepMOAMHAMUKU. AnuabaTHeI mnporecc. [IpuHIMIT AEUCTBUS TEIJIOBOMH
MammHbl. KIIJ[ TemnoBoro nBurarens. Bropoe Hayamo TEepMOJIWHAMUKHU.
TepmoanHaMuueckas mIKajaa TeMOeparyp. XO0J0AWIbHbIE MAIIUHBI. TeIIoBbIE
neurarenu. OxpaHa npupo/ibl.

Csoticmea napoe. Vcnapenne u koHjeHcalus. HacbIlieHHbIM Mmap U €ro
cBolcTBa. AOCOIIOTHAS M OTHOCHUTENbHAs BIAXXHOCTh BO3ayXa. Todyka pOCHI.
Kunenune. 3aBUCUMOCTh TeMIIEpaTypbl KWIEHHS OT AaBieHus. lleperpersii
11ap U €ro UCIIOJIb30BAHUE B TEXHUKE.

Ceoticmea ocuokocmeil. XapaKTEPUCTUKA JKUIAKOTO COCTOSIHHS BEIECTBA.
I1oBEpXHOCTHBIN CHOW KUIKOCTH. DHEPTHS MOBEPXHOCTHOIO CIIOA. SBIeHUsA
Ha TPAHULE KUIKOCTU C TBEPABIM TeloM. KanuiuispHbIe SBICHUSI.

Ceoticmea meepovix mejl. XapakTEpUCTUKA TBEPAOTO0 COCTOSIHUSI BEIIECTRA.
VYopyrue cBoiicTBa TBepAbIX Teu. 3aKkoH ['yka. MexaHuWuyeckue CBOICTBa
TBEPABIX TeJl. TeroBoe pacliupeHue TBEPAbIX Te U KUAKocTel. 1naBieHue
Y KPUCTAJTA3ALINS.

Jemoncmpayuu

JIBr>keHue OpOYHOBCKUX YACTHII.

Hudbdysus.

N3meHeHne naBieHUs ra3a ¢ U3MEHEHUEM TEMIIEPATyphl MPU MTOCTOSHHOM
o0beMe.

N3orepmudeckuii 1 n300apHbBIN MTPOLIECCHI.

N3meHeHne BHyTpEHHEN SHEPrUu T MPU COBEPIICHUU PaOOTHI.

Moenu TeIUIOBBIX JABUTAaTEIICH.

Kurnienue BOJIbI ITpy MOHUKEHHOM J1aBJICHHUH.

ITcuxpomeTp u TUrpoOMeETp.

SIBieHM MOBEPXHOCTHOTO HATSKEHUSI U CMAYMBAHMUSL.

Kpucramisl, amopdHbIe BemecTBa, KUIKOKPUCTALTHISCKUE TeNa.



Jlabopamopnsie padomul

M3mepeHne BIaKHOCTH BO3yXa.

N3mepeHne noBepXHOCTHOTO HATSKEHUS KUIKOCTH.
Habmroienue npouecca KpucTaIn3aiu .
N3ydenue aepopmaliiu pacTsHKEHUS.

N3ydeHne TerioBoro paciiupeHus TBEPbIX TEII.

N3yyeHne 0cOOEHHOCTEN TEIUIOBOrO PACIIMPEHUS BOBI.

3. DJIeKTpoANHAMMKA

Anekmpuyeckoe noje. JIEKTPUUECKHUE 3apsiabpl. 3aKOH COXpPAHEHUs 3apsija.
3akoH Kynona. Dnekrpuueckoe nosie. HanpsskeHHOCTh 3JEKTPUUECKOTO MOJIS.
[Mpuniun cynepnozunuu mnosie. Pabota cuil 31€KTpOCTaTUYECKOTO TOJIS.
[Torenuuan. Pa3HOCT, NOTEHIMATOB. ODKBUMOTCHIIMATILHBIE MOBEPXHOCTH.
CBsi3p MEXy HANPSHDKEHHOCTBIO UM PA3HOCTHIO MOTEHIMAJIOB 3JIEKTPUUECKOTO
nonsi. JlupnexkTpuku B aiekTpudeckoM modie. [lonsipuzariusi ITUAIEKTPUKOB.
IIpoBognuku B amektpuueckoM mnose. Konpencatopsl. CoeauHeHHE KOH-
JICHCATOpOB B OaTapero. DHeprus 3apspDKEHHOrO0 KOHJIEHCATOpa. JHeprus
ANEKTPUYECKOTrO MOJIS.

3axonbl nocmosiHno2o moxa. Y ClIOBUs, HEOOXOIUMBIE NI BOSHUKHOBEHUS
U MOJIepKaHus JIeKTpudeckoro Toka. Cuiaa ToKa U IUIOTHOCTh TOKa. 3aKOH
Oma gjns yuactka uenu 0Oe3 OJJIC. 3aBUCHMMOCTh  3JIEKTPUYECKOTO
CONPOTHUBJIEHUSI OT Marepualna, IJIWHBl U IUJIOMIAAN IOMNEPEYHOTO CEUYECHUSs
MPOBOAHUKA. 3aBUCUMOCTD JJIEKTPUYECKOTO COMPOTUBIICHUS POBOJHUKOB OT
TeMIepaTypbl. DJNEKTPOJBHKYIAs CUJa MCTOYHHMKA Toka. 3akoH Oma s
nonHo 1nenu. CoeauHeHWe NPOBOJHUKOB. (CoeIMHEHUE HCTOYHUKOB
AJIEKTpUUYecKo sHepruu B Oarapero. 3akoH JDxoyms—IJlenmna. PaGora wu
MOIIHOCTB AJIEKTPUUECKOr0 TOKA. TennoBoe JeUCTBUE TOKA.

Inexmpuyeckuii. mox 6 noaynposoonuxax. CoOCTBEHHas MPOBOJAUMOCTh

NOJIyIPOBOAHUKOB. [101yITpOBOIHUKOBBIE TPUOOPHI.



Maenummnoe none. BeKTOp HWHIYKUMM MAarHUTHOrO mons. JlencrtBue
MAarHUTHOTO MOJISl Ha MPSAMOJUHEUHBIM MPOBOJAHUK C TOKOM. 3aKOH AMiIiepa.
B3aumoneiictBue TOokoB. MarnuTHbeii motok. Pabora mo mepemMenieHuro
IPOBOJHMKA C TOKOM B MAarHUTHOM Ioj€. /[eliCTBME€ MAarHWTHOTO MOJIA Ha
newxkymuicst 3apsan. Cuna JlopeHua. OmnpenelieHHE yIENbHOTO 3apsija.
Y ckopuTenu 3apsiKEHHbBIX YaCTHII.

AnekmpomasHumHas uHOyKyus. IIEKTpOMAarHUTHasE UHAYKIUs. Buxperoe
anekTpudeckoe noiie. CaMOMHAYKIHS. DHEPTUSl MATHUTHOTO TTOJIS.

Jemoncmpavyuu

B3anmonencTBre 3apsKEHHBIX TEIL.

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

JIMPNEKTPUKY B DJIEKTPUYECKOM TIOJIE.

Konpgencaropsl.

TennoBoe AENCTBHUE SIEKTPUUECKOTO TOKA.

CoOcTBeHHas U MPUMECHAasi TPOBOAUMOCTH MOJIYITPOBOHUKOB.

[TomynpOBOAHUKOBBIN THO/I.

Tpansucrop.

OnbIT Dpcrena.

B3aumopencTBre NpOBOAHUKOB C TOKAMH.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

DNEKTPOIBUTATENb.

DNEeKTPOU3MEPUTENbHBIC TPUOOPHI.

DJIeKTpOMarHuTHasE UHTYKIIHSI.

OnbiThl Dapajnes.

3aBucumocth DJIC caMOMHIYKIIMM OT CKOPOCTH M3MEHEHHMS CUJIbI TOKA U
WHYKTUBHOCTH ITPOBOIHUKA.

PaGoTa snexkrporeneparopa.

Tpauchopmarop.

Jlabopamopnwie pabomut

I/I3yquHe 3akoHa Owma IJ1 ydaCTKa OCIHK, ITOCJICHOBATCIIBHOIO H



napaJiIeIbHOTO COSAMHEHUS TPOBOTHUKOB.

N3yuyenue 3akoHa OMa 15 IOJTHOM LIeTH.

N3yuyeHue siBIEHUS AIEKTPOMATHUTHON UHIYKIIUH.

Onpenenenue kodduieHTa TMOJIE3HOTO JACUCTBUS  AIEKTPUUECKOTO
YalHUKA.

Onpenenenue TemnepaTypbl HUTH JaMITbl HAKAJTHUBAHUS.

Omnpenenenue OJIC U BHYTPEHHETO  COMPOTUBICHUS ~ MCTOYHHKA
HaPsHKCHUS.

4. KoJs1e0aHUA U BOJIHBI

Mexanuueckue konebanusi. KoneOarenpbHOe NBMXXKEHHE. [ apMOHHMYECKHE
kosiebanusi. CBOOOJHBIE MEXaHUUeCKHe KojeOaHus. JInHelHble MeEXaHUYeCKUe
KojeOarenbHble cucteMbl. [lpeBpamieHue 5sHEpruuM 1OpH  KoJieOaTEIbHOM
nekeHud.  CBOOOJIHBIE — 3aTyXalwIlIME€  MEXaHWYEeCKhe  KoJeOaHHs.
BriHyX/1IeHHBIE MEXaHUYECKUE KOJICOaHMS.

Ynpyeue e6onnvl. llonmepeunble W NPOJOJIBHBIE BOJIHBL. XapaKTEPUCTUKHU
BOJIHBI. YpaBHEHHE IUIOCKOM Oerymiei BoaHbl. WHTepdepeHIus BOJH.
[lonsitue o pgudpakuuu BOJH. 3BYKOBBIE BOJIHBIL. YJIBTPa3ByK U €ro
IIPUMEHEHUE.

Onekmpomaznumusie  Koneoanus.  CBOOOJIHBIE  3JIEKTPOMArHUTHBIE
konebanus. IIpeBpaiienre sHEprun B KoJIeOATENbHOM KOHTYpE. 3aTyXarolue
AIEKTPOMAarHUTHHIE KOJIeOaHMsl. I'enepatop HE3aTyXarIUX
AJIIEKTPOMATHUTHBIX KojeOaHuil. BBIHYKIIEHHbIE SJEKTpUYECKUE KOIeOaHuUs.
[Tepemennsiit TOK. ['eHepaTop nepeMeHHOTro Toka. EMKOCTHOE M MHAYKTUBHOE
CONPOTHUBJICHUSI MEPEMEHHOI0 TOKa. 3akoH OMa Uil 3JIEKTPUYECKOM LEenu
nepeMeHHOro Toka. PaboTa M MOIIHOCTH NMEepeMeHHOro Toka. ['eHepaTopsl
Toka. Tpanchopmaropsl. Toku BbeICOKOM yacToThl. [lonmyueHnue, mepenava u
pacrpeneneHne dJIeKTPOIHEPTUH.

InexmpomacHumusie G0JIHbl. DICKTPOMArHUTHOE IOJIe KaK OCOOBIH BHJ

MaTepuu. OJIEKTpOMarHuTHbie BOJHBL. Bubpatop ['epma. OTKpBITHIMA



KojebaTenbHbIl KOHTYp. M300petenue pamuo A.C. I[lomoBeiM. [loHsiTue o
panuocssi3u. [I[puMeHeHue 31eKTPOMAarHUTHBIX BOJIH.

Jemoncmpayuu

CB00OOIHBIE U BBIHY)K/ICHHBIC MEXaHUYECKHUE KOJICOaHUSI.

Pe3onanc.

OO6pa3oBaHue U pacIpOCTPAHECHHE YIIPYTHX BOJIH.

YacTtoTa KonebaHuil U BbICOTA TOHA 3BYKa.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHNs.

OcuumiorpaMma nepeMeHHOro ToKa.

KonneHncaTop B 11enu NEPEMEHHOTO TOKA.

Kary1iika "HIyKTUBHOCTH B LIETIH EPEMEHHOTO TOKA.

Pe3oHaHC B mociienoBaTENbHOM EMNA IEPEMEHHOTO TOKA.

N3nyyeHue v mpuem 3JIeKTPOMArHUTHBIX BOJIH.

Panunocss3sb.

Jlabopamopnwie pabomul

N3yyenue 3aBUCUMOCTU TIEpHOJIa KOJeOaHU HUTSHOTO (MIJIA TIPYKUHHOTO)
MasiTHUKA OT JUIMHBI HUTH (WJIK MACChI Tpy3a).

I/IHI[YKTI/IBHBIC N €MKOCTHOC COITPOTHUBJICHHS B LICIIM IICPCMCHHOI'O TOKA

5. Onruka

Ilpupooa céema. CKOpPOCTh pacCIipOCTpaHEHUSI CBETA. 3aKOHBI OTPAKECHUS U
npesomiicHus: cBeta. [lonmHoe oTpaxenuwe. JIuH3bl. ['71a3 kak onTuyeckas
cucteMa. OnTu4yecKkue mpruodopHI.

Bonnosvie ceoticmea ceema. WHtepdepenius cera. KorepeHTHOCTH
cBETOBBIX Jyuei. MHTepdepeHiuss B TOHKMX IUIeHKaxX. I[lojiockl paBHOM
tonuHbl. Kombria Heiorona. Wcnonws3oBanue wHTEpdEpeHIMU B HAyKe U
texHuke. Judpakmus cera. udpakius Ha 1ead B MapauiebHBIX Jydax.
Hudpakuuonnas pemerka. [loastue o ronorpadum. [lomspuzamms

norepeunsix BOJH. [lonspusanus csera. JIBoriHOe myuenpenomienue. [loss-



pounsl. ucnepcust ceera. Buabl criektpoB. CnekTpel ucnyckanus. CnexkTpsl
MTOTJIOILIEHHS. VYnerpaduoneroBoe  u  UH(PpakpacHOEe  HU3IYUCHHUS.
Pentrenosckue nyuu. Ux mpupoaa u CBOMCTBA.

Jemoncmpayuu

3aKOHBI OTPAKEHHUS U MTPETOMIIEHUS CBETA.

[TostHOE BHYTpEHHEE OTPAKECHHUE.

OnTuyeckre mpruodOpBHI.

WnTepdepennus caera.

Hudpakuus cera.

[lonspuzanus ceera.

[TosyueHue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tomy4yenue ciekTpa ¢ MOMONIbIO AU(PPAKIUOHHON PEIIETKH.

CnexTpoCKoI.

Jlabopamopnwie pabomul

N3yyeHnue n300pakeHus MpeaMeTOB B TOHKOM JIMH3E.

N3yuenue nuntepdepeHun u 1udpaKiium CBeTa.

['panynpoBKa CIIEKTPOCKOIIA U OINPEACIICHUE JUIMHBI BOJIHBI CIEKTPAIbHBIX

JINHUM.

6. Dy1eMeHTbI KBAHTOBOM (pU3UKH

Keanmosas onmuxa. KBantoBas rumnore3a [lnanka. ®@otonbsl. BHemnHui
doTosnexkTpuueckuii b eEKT. Buyrpennuit dboTorhPexr. Turbl
(hOTORJIEMEHTOB.

Quszuxa amoma. Pa3BuTHEe B3IIAIOB HA CTPOCHUE  BEIIECTBA.
3aKOHOMEpPHOCTH B aTOMHBIX CHEKTpPax BOJOpoJa. SnepHas MOZAENb aTroMa.
Oneitel D.Pezepdopna. Moaens atoma Boaopoaa mno H.bopy. KsanToBbie
TE€HEPaTOPBI.

Quzuxka amomnoeo s0pa. EcTecTBeHHas pPaAUOAaKTHUBHOCTb. 3aKOH
paanoakTuBHOrO  pacnana. CrnocoObl  HAOMIONEHHUS W PETUCTPALUU

3apspKkeHHbIX yacTull. Dddext BapmnoBa — Yepenkoa. CTpoeHne aTOMHOTO



anpa. Jlepexkt maccel, SHEPrus CBS3M M YCTOMYMBOCTH ATOMHBIX SIJEP.
SAnepubie peakuuu. VckyccTBeHHass pauOaKTUBHOCTh. JleJIEHHE TSAXKEIbIX
anep. LlenHas spepHas peakuus. Ynpasisiemas LeENHas peakuus. SaepHbi
peaktop. IlomyueHne paguOaKTHBHBIX HW30TONOB M HUX NPUMEHEHHE.

buonornyeckoe JeHCTBHE pPATUOAKTHBHBIX H3IYYEHUH. OJIE€MEHTapHbIC

YaCTHULIBI.
Hemoncmpayuu
dotorddexr.
JIuHeluaThle CIEKTPHI PA3JINYHBIX BEIIECTB.
N3nydenue nazepa (KBAHTOBOIO FEHEPATOPA).

CueTurK MOHU3HUPYIOIINX U3ITYyYEHHUM.

7. IBoonua Becesrennon

Cmpoenue u pazsumue Bcenennoui. Hama 3Be3aHas cucteMa — ['anmakTuka.
Hpyrue ranaktuku. beckoHeuHocts Bcenennout. Ilonstue o xocmonorum.
Pacmmpsiromascs Bceenennas. Mopens ropsiueid Bcenennoit. Ctpoenue u
npoucxoxaeHue ['anakTuk.

Deonroyusa  36e30. l'mnoresa mnpoucxoxaeHuss CoOTHEYHOW CHCTEMBI.
Tepmosinepusiii cunte3. IIpoOGrema TepMOsIIEpHON JHEPreTUKU. DHEPrus
Counnna u 3Be371. OBonmonus 38e31. [Ipoucxoxaenre COTHEUHON CUCTEMBI.

Hemoncmpauuu

Conneunas cucrema (MOJIEIIb).

doTtorpaduu MIaHET, CIeIAHHbIE C KOCMUYECKUX 30H]I0B.

Kapra JlyHs! u nianer.

Crtpoenue u 3Bosronus BeeneHHOoM.



IIpumepHbie TeMbI pedepaToB (10KJIAT0B), HHAUBUIYAJbHBIX POEKTOB

.

Anexcanap I'puropbeBuu CToneTOB — PyCCKUil (UK.

Anekcannp CrenaHoBud [lomoB — pycckuil ydeHbldd, n300peTaTeb

paauo.

AnbpTepHaTHUBHAS YHEPreTUKA.

AKycTHYyeckue CBOMCTBA MOJIYIIPOBOJIHHUKOB.

AHnpe Mapu AMniep — OCHOBOIIOJIOKHUK JIEKTPOIHHAMUKH.
ACHHXPOHHBIN IBUTATEIIb.

AcTepousl.

ACTpOHOMUS HAIIMX JTHEW.

AtomHas ¢usuka. M3otonsl. [IpuMeHeHne panoakTUBHBIX H30TOIOB.
beckoHTaKTHBIE METOIbI KOHTPOJISI TEMIIEPATYPHI.
bunosnsipabie TPAH3UCTOPBL.

bopuc CemenoBuu SAxko0u — pu3uk u u3oOpeTaTeb.
Benuuaiinme oTKpbITUS (DPU3UKU.

BI/II[I)I QICKTPUYICCKUX PA3ZPAOOB. 3JIGKTpI/ILIeCKI/I€ pa3pAaAabl Ha CJIY)K6€

YCJIOBCKA.

Bnusgnue nedexToB Ha puznUecKe CBOMCTBA KPUCTAILIIOB.
Bcenennas u TemHasi MmaTepus.
I"anuieo [Nammieir — ocHOBATENHL TOYHOTO €CTECTBO3ZHAHMS.

[Nonorpadus u ee mpuMeHEHHE.

JIBrKeHue Tena epeMEHHON MaCCHhl.

Judpakuus B HallIeH KU3ZHHU.

Kunkve KpucTasibl.

3akonbl Kupxroda ajist 2JIeKTpU4eCcKOon LETH.

3aKOHBI COXpaHCHHUA B MCXAHUKE.

3HadyeHue OTKpbITUH ["anues.

Urops BacunbeBuu KypuaTtoB — (pu3uK, OpraHuzaTop aTOMHOW HAyKH U

TCXHHUKH.

Ncaak HproTOH — co3maTenb KIacCuuecKor (hHU3UKH.



Hcnonb30BaHue 3JIEKTPOIHEPTUHN B TPAHCIIOPTE.
Knaccudukanuys u xapakTepUCTHKHU JIEMEHTAPHBIX YaCTHII.
KoHCTpyKIIMOHHAs MPOYHOCTh MaTEpUaja U €€ CBSI3b CO CTPYKTYPOU.
KoHcTpyKIust 1 BUIIBI 1a3€pPOB.
Kpuosnektponuka (MUKPOIJIEKTPOHUKA U XOJIO).
JlazepHbI€ TEXHOJOTHUH U UX WCIIOJIb30BaHUE.
Jleonapno na Bunum — y4eHsblil 1 ©300peTaTeb.
MarauTHbie U3MepeHust (MPUHIUITBI TOCTPOCHUS TPUOOPOB, CITOCOOBI
WU3MEPEHUSI MAarHUTHOTO NTOTOKA, MATHUTHOW UHIYKIIMH).
Maiikn ®@apaneit — co3marensb y4eHUs 00 SJIEKTPOMarHUTHOM TT0JIE.
- Makc [1nank.
MeToa MEUYEHBIX aTOMOB.
Metoasl HaAOMIOAEHUS U PETUCTPALUU PATUOAKTUBHBIX M3IyYCHUU U
YacCTHLI.
Mertonbl onpeiesieHus INIOTHOCTH.
- Muxaun BacunbeBnd JIOMOHOCOB — y4YE€HBIN SHIUKIIONIEAUCT.
- Mogenu atoma. OnbiT Pesepdopa.
MonekyIsIpHO-KMHETUYECKAS] TEOPUS UICAUTbHBIX Ta30B.
MosHus — ra3oBbId pa3psia B IPUPOIHBIX YCIOBHUSIX.
HanoTtexHonorus — MexaucuuIuinHapHas o0J1acTh PyHIaMeHTaIbHON 1
MPUKIIATHOM HAYKU U TEXHUKH.
Huxomna Tecna: )xu3Hb 1 HEOOBIYAHBIC OTKPBITHS.
Huxkonaii KonepHrk — co3maTens re IMOUeHTPUYECKON CUCTEMBI MUPA.
Hunbc bop — onuH u3 co3nareneid COBpeMEHHON (DHU3UKH.
Hyxiieocnnres Bo Beenennoi.
OObsicHeHue GOTOCUHTE3a C TOYKU 3pEHUs (PUUKH.
OnTuueckue SBJICHUS B IPUPOJIC.
OTKpBITHE ¥ IPUMEHEHUE BBICOKOTEMIIEPATYPHOM CBEPXMPOBOJAUMOCTH.
[IepeMeHHBIN NEKTPUUECKHUI TOK U €T0 IIPUMEHECHUE.

[Inazma — YCTBCPTOC COCTOAHUC BCIICCTBA.



[1nanersl COTHEYHOM CUCTEMBL.
[TorynpOBOTHUKOBBIE AATYUKH TEMIIEPATYPBHI.
[IpuMeHeHNE KUIKUX KPUCTAILUIOB B IIPOMBIIUIEHHOCTH.
[IpuMeHeEHUE AIEPHBIX PEAKTOPOB.
[Tpupona dheppomaruerusma.
[TpoGaemMbl 3KOJIOTHUH, CBI3aHHBIE C UCTIOIH30BAHUEM TEILJIOBBIX MAIIUH.
[Ipon3BoacTBO, NEpe1ada U UCIIOIb30BAHUE IIEKTPOIHEPTHUM.
[Tpoucxoxaenre CoTHEYHON CUCTEMBI.
[Tbe309nekTpuyeckuii 3hPexT ero npuMeHeHue.
PasButHe cpencTs CBI3U U paguo.
PeakTuBHBIE 1BUraTENIM U OCHOBBI paOOTHI TEIJIOBOM MallIUHBI.
PenukroBoe uziyueHue.
PentrenoBckue styun. Mcropus otkpeitus. [Ipumenenue.
Poxnenue u 3BOIIOLMA 3BE31.
Ponp K.3. [Iln0nKOBCKOTO B pa3BUTHH KOCMOHABTHKH.
CBeT — 3JeKTpOMarHuTHAas BOJIHA.
Cepreii [1aBnoBuu KopoisieB — KOHCTPYKTOp M OpraHU3aTOp IPOU3BOJICTBA
PAKETHOKOCMHUYECKOW TEXHUKH.
Cuuibl TpeHUSI.
CoBpeMeHHas CIIyTHUKOBAsSI CBA3b.
CoBpeMeHHas (pusnyeckas KapTUHA MHPA.
CoBpeMEeHHBIE CPEJCTBA CBA3U.
CouHile — UCTOYHHUK KW3HHU Ha 3eMII€e.
Tpanchopmatopsi.
VY bTpa3Byk (M0JIydeHHE, CBOWCTBA, IPUMEHEHNE).
YupasisemMblil TEPMOSIEPHBIN CUHTES.
YckopuTenu 3apspKeHHbBIX YaCTHLL
du3uKa U My3bIKa.
duszndecKre CBOMCTBAa aTMOC(EPHI.

doTOdJIEMEHTHI.



dotoaddexr. [Ipumenenue snenus Gorodrddexra.

Xanc Kpuctuan Opcres — OCHOBOMOJIOKHUK AIEKTPOMAarHeTU3Ma.
YepHbl€ IBIPHL.

[kana 31€eKTPOMarHUTHBIX BOJIH.

DKOJIOrH4ecKre MpoOIeMbl M BO3MOXHBIC TyTH UX PEIICHUS.
DeKTpOoHHAs MPOBOJIUMOCTh METaIOB. CBEPXIPOBOIUMOCTb.

DOMUIUN



5. TEMATHYECKOE IINTAHUPOBAHUE

[Ipu peanuzamnuu coaepkanusi 00Ieo0pazoBaTEeILHON YICOHON TUCITUTUTHHBI

«Duzuka» B npenenax ocBoenuss OIIOII CITO nHa 6a3e oCHOBHOTO 0OIIEro

oOpa3oBaHMsl ¢ TOJMydeHHEM cpemaHero obmiero oOpasoanus (IITICC3)

MakcUMaibHas ydeOHas Harpy3ka oOydarommuxcsi coctapisier: 181 wac, u3

HUX ayauTopHas (oOs3aTenbHas) Harpy3ka oOydaroIuxcs,

BKJIIO4as

nabopatopHble paboTel, — 121 dWac; BHeayIUTOpHAs CaMOCTOSTEIbHAsS

paboTa cTyneHToB — 60 JacoB.

TemaTuyeckuil IJIaH y4eOHOM IUCHUIIINHBI

KomuyecTBO Yacos

MaxkcumanbHass | CamocrositenbHast | OOs3aTeNnbHAs Ay JUTOPHAS
HanMmeHoBaHuUe paszena yueOHas yueOHas pabora ydeOHas Harpy3ka
Harpyska Bcero B 1.4
3aHATAN | Ja0. W MpaKTHY.
3aHATHUU
BBenenue 2 - 2 -
Pa3nen 1. Mexanuka 33 11 22 12
Paznen 2. MonekynsipHas 24 8 16 8
¢busuka. TepmoauHamuka
Paznen 3. DnekTpoanHamuka 40 13 27 15
Pasgen 4. Konebanus u 24 8 16 8
BOJTHBI
Pa3nen 5. Ontuka 22 8 14 8
Pasznen 6. DnemeHTHI 25 8 17 8
KBAaHTOBOUW (PM3UKHU
Paznien 7. DBomtonus 11 4 7 2
Bcenennoi
Htoro 181 60 121 61




6. XAPAKTEPUCTUKA OCHOBHBIX BUIOB YUEBHOM

AEATEJBHOCTU CTYJAEHTOB

Conepxanue
00y4eHust

XapakTepucTHKA OCHOBHBIX BU/I0B /IEATEJIbHOCTH CTY/I€HTOB
(Ha ypOBHe yUeOHBIX JeilcTBHI)

BBenenne

VYMeHus NOCTaHOBKH LieJIei e TeIbHOCTH, IUTaHUPOBaHUs CO0-
CTBEHHOMW JEATEIIBHOCTH Ul JOCTHKEHUS IIOCTaBJICHHBIX LENIEH,
IIPEBUCHUS BO3MOKHBIX PE3YyJIbTATOB ATUX ACUCTBUH,
OpraHMu3ali CAMOKOHTPOJIS U OLIEHKH I1OJIy4E€HHBIX
pe3ynbTaToOB.
Pa3Butue CroCOOHOCTH SICHO M TOYHO H3JIaraTh CBOHM MBICIH,
JIOTHYECKH OOOCHOBBIBATh CBOIO TOYKY 3PEHUS, BOCHPUHUMATD U
aHAJIM3UPOBaTh MHEHUs COOECeHUKOB, IpHU3HABas IPaBoO
JIpYroro 4ej0BeKa Ha MHOE MHEHHE.
[TpousBeneHue usmepeHus HU3NYECKUX BEIUYUH U OLICHKA
I'PaHULB] IOTPEIIHOCTEW U3MEPEHUN.
IIpencraBnenue rpaHulbl OTPEMIHOCTEN U3MEPEHUN ITPU
MOCTPOEHUHU TPAPUKOB.
YMeHue BpICKa3bIBaTh T’UIOTE3bI AJ1s1 O0BACHEHUS
Ha0JIt0/1a€MBIX SIBJICHUI.
VYMeHnue npeasaratb MOAEIH SIBICHUM.
VYKa3zaHue rpaHul] IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
N31m05xeHNEe OCHOBHBIX IOJIOKEHUH COBPEMEHHON HAYYHOU
KapTUHBI MUDA.
[TpuBeneHne NpUMEpPOB BIUSHUS OTKPHITUN B (PU3UKE HA
IIPOrpecc B TEXHUKE U TEXHOJIOTMU ITPOU3BOJICTBA.
Vcnonb3oBanue MHTepHEeTA U1 HOMCKA MHPOPMAITUH.

1. MEXAHUKA

Kunemamuxa

HpCI[CTaBJ'IeHI/Ie MCXaHUYCCKOIro IABWXXCHUSA TCJIa YPaBHCHUAMH
3aBUCUMOCTH KOOPJIMHAT U IPOCKLUUEH CKOPOCTU OT BPEMEHHU.
[IpencraBieHne MeXaHMUYECKOTO JBIDKEHHUS Tena TIpapuKamMu
3aBUCUMOCTH KOOPJIMHAT U IPOCKLHUEH CKOPOCTU OT BPEMEHHU.
OnpeneneHue KOOpAWHAT IPOMIEHHOTO IIYyTH, CKOPOCTH U
YCKOpEeHMs Tena Mo rpadukaM 3aBUCUMOCTH KOOpAMHAT U
MPOEKIMH CKOPOCTH OT BpeMmeHu. OmnpeneneHue KOOpAUHAT
IIPOMIEHHOIO IIyTH, CKOPOCTH U YCKOPEHHUs Tena M0 YPaBHEHUSIM
3aBUCUMOCTH KOOPJMHAT U IPOEKIUI CKOPOCTH OT BPEMEHH.

IIpoBeneHne cCpaBHUTENBHOTO aHAJIN3a PABHOMEPHOTO U

PaBHOIIEPEMEHHOTO JABUKECHUMN.

YKa3zaHue UCII0Ib30BAHUS IIOCTYIATEILHOIO U BPALATEIbHOTO

JBUKCHUU B TEXHHUKE.

[TpuoGperenue onbiTa pabOTHI B IPYIIIE C BHIIOIHEHUEM

Pa3IMYHBIX COLUAIbHBIX poneﬁ.

Pa3paboTka BO3MOKHON CUCTEMBI IEUCTBUN U KOHCTPYKIIMH TSI

SKCIICPUMCHTAJIIBHOT'O OIIPEACTICHUSA KWHEMATUUCCKHUX BCIIMYNH.
[TpencraBiaenne HHPOPMALIMHU O BUAAX JBM)KEHUS B BUJIE




TaOJIUIIEI

3akonul COXPAHEHRUA 6
MexXaruKke

[IpruMmeHeHre 3aKOHa COXPAHEHUSI UMITYJIbCA JIJIs1 BBIYUCICHUS
W3MEHEHUH CKOPOCTEN TeJl IPU UX B3aUMOJICUCTBUSAX.
N3mepenne paboThl CHIJT M U3MEHEHNE KUHETHYECKON SHEPTHH
Tena. Berancnenue paboThl CUJT M U3MEHEHUSI KHHETUYECKOM
SHEPrUu Tena.
Bolunciienre MOTEHIMAIBHOW SHEPTHMM TEJl B IPAaBUTALMOHHOM
none. OmpeneneHue  MOTEHUHAIBHOW  SHEPTUM  YOPYTo
neOpPMUPOBAHHOTO Tela TO W3BECTHOW nedopManuud
JKECTKOCTH TeJa.
[IprumeHeHue 3akoHa COXpaHEHUS MEXAHMYECKOH SHEpPruu IMpu
pacuerax pe3ysbTaTOB B3aMMOJICHCTBUN TeJl T'PaBUTALMOHHBIMHU
CUJIaMH U CUJIaMU YIIPYTOCTH.
VYka3aHue rpaHul] IPUMEHUMOCTH 3aKOHOB MEXAHUKHU. Y Ka3aHUE
y4€OHBIX JNUCHMIUIMH, TPH HU3YYEHUU KOTOPBIX HCIOIB3YIOTCS
3aKOHBI COXPAHCHHUS.

2. OCHOBBI

MOJIEKYJIIPHOM ®HU3UKH U TEPMOJINHAMMKHA

OcHO8bL MONIEKYIAPHO-
KUHEemu4ecKou
meopuu. Moeanvbhbiii
eas

BrimonHeHne SKCepuMeHTOB, CITYKaIuX JJIsl 000CHOBaHUS
MoJeKyisipHo-kuHeTnueckoi Teopun (MKT).

Pemenue 3a1a4 ¢ mpMEHEHUEM OCHOBHOTO YPaBHEHHS
MOJICKYJISIPHO-KUHETHUECKON TEOPHH ra3o0B.

Ornpezenienne nmapaMeTpoB BEIIECTBA B ra3000pa3HOM
COCTOSIHUM Ha OCHOBAHMU YPAaBHEHUS COCTOSIHUS U/1€aJIbHOTO
rasa.

OrpezenieHne nmapaMeTpoB BEIIECTBA B Ta3000pa3HOM
COCTOSTHUU U MPOUCXOISAIINX MPOIECCOB IO rpaduKam
3apucumoctH p (T), V (T), p (V).

OkcnepuMeHTanbHOe uccnenoBanue 3asucumoctu p (T), V (T),
p (V).

[IpencraBnenue B Buje rpaukoB U30XOPHOT0, H300apHOTO U
M30TEPMUYECKOTO MPOLIECCOB.

Beruncnenue cpeHell KWHETUYECKOM SHEPTUU TETUIOBOIO
JBUKEHUS] MOJIEKYJI 10 U3BECTHOM TeMIiepaType BellecTBa.

Bricka3pIBaHue THUIIOTE3 IS 00BsICHEHUS HAOJII0JaeMBIX
SIBJICHUM.

VYkazaHue rpaHui] NPUMEHUMOCTHA MOJENH «UACAIbHBINA ra3z» 1
3akoHoB MKT

OcHosbl
mepmoouamuxu

M3mepenne Koau4ecTBa TEIUIOTHI B IPOLIECccax TEIIONEpeIadH.
PacueT konnuecTBa TEMI0ThI, HEOOXOAUMOTO ISt
OCYIIIECTBJIEHUS 3aJaHHOIO IIpolecca ¢ Teronepenadeid. Pacuer
U3MEHEHMs BHYTPEHHEH SHEPTuH Tel, padOoThl U MEpEeJaHHOTO
KOJINYECTBA TEIUIOTHI C UCIOJIb30BAaHUEM IIEPBOTO 3aKOHA
TEPMOIAUHAMUKH.

Pacuyer pa®oTbl, COBEpIIEHHOM T'a30M, 1O IpaduKy 3aBUCHMOCTH




p (V).
Bbruucnenne pa®oThl rasza, COBEPUICHHOM MpH HM3MEHEHUH
COCTOSIHUS 110 3aMKHYTOMY LTUKITY.
Beraucnenne KIIJ] npu coBepiiiernu ra3om paboThl B IpoIeccax
U3MEHEHHs COCTOSHMS 10 3aMKHyTOMYy wLHKIy. OObscHeHue
IIPUHLIMIIOB ACHCTBHS TEIUIOBBIX MAIIMH.
JlemoHcTpanus posiv GU3UKU B CO3IaHUM U COBEPLICHCTBOBAHUU
TEIUIOBBIX JBUTATEIEH.
N3noxeHne CyTu 3K0JI0rHYeCKUX 1po0sieM, 00yCIIOBIEHHbIX
paboTOM TEIIOBBIX ABUIATENEH U MIPEIJIOKEHUE ITYTH UX
peleHusl.
YkazaHue rpaHull IpUMEHUMOCTH 3aKOHOB TEPMOJUHAMUKHY.
YMeHue BECTH JUaJIoT, BBICIYIIMBATh MHEHUE OIIIOHEHTA,
y4acTBOBAaTh B AMCKYCCUU, OTKPBITO BbIpaXKaTh U OTCTanBaTh
CBOIO TOYKY 3PEHUH.

VYkazanue yueOHbIX AUCLUUIUINH, IPU U3YYEHUH KOTOPBIX
UCIOJIB3YIOT y4eOHbIN MaTepuan «OCHOBBI TEPMOJIMHAMUKI




Ceoticmea napos,
JrcuoKocmeti, meepovIx
men

N3Mepenne BIaXHOCTH BO3AYyXa.
PacueT konruecTBa TEIIOTHI, HEOOXOAUMOTO I OCYILECTBICHUS
mporecca nepexoia BeIecTBa U3 OJHOTO arperaTHOr0 COCTOSHUS
B JIpyroe.
OKCIEpUMEHTAJIBHOE  HMCCIICJOBAHME  TEIUIOBBIX  CBOMCTB
BeliecTsa. [IpuBeneHne NpPUMEPOB KalWJULIPHBIX SIBICHUU B
OBITY, IPUPOJIE, TEXHUKE.
HccenenoBanue MEXaHMYECKUX CBOMCTB TBEPABIX TEIL
[TpumeHeHne GU3NYECKUX MOHATUN U 3aKOHOB B y4€OHOM
MarepHale npodecCHOHAIBHOTO XapaKTepa.
Hcnonb3oBanue MHTepHeTa 1u1d noucka HHGOpMALUU O
pa3paboTKax ¥ MIPUMEHEHHUAX COBPEMEHHBIX TBEPABIX U
aMOp(HBIX MaTEpUAJIOB.

3. QJEKTPOAMHAMMUMKA

Onekmpocmamuxa

Brruncnenue cuin B3aMMOAECHCTBHS TOYCYHBIX DJIEKTPHUECKUX
3apsAz0B.
Brruncnenue HalpsHKEHHOCTH 2JIEKTPUYECKOTO OIS OHOTO U
HECKOJIBKMX TOYEUYHBIX JIEKTPUUYECKUX 3apsAI0B.
Brruncnenue noTeHnuana 3JeKTpUIecKoro moJjis OJHOTO U
HECKOJIBKMX TOYEUYHBIX dJIEKTPUUYECKUX 3aps0B. M3Mepenue
Pa3HOCTH MTOTEHILIMAJIOB.
N3mepenne 3Hepruu JIEKTPUYECKOTO MO 3apSKEHHOTO
KOHJEHCATOopa.
Beruncienue 3Hepruy 3JIEKTPUYECKOTrO MO 3apsyKEHHOIO
KOHJIEHCATOopa.
Pa3paboTka niaaHa 1 BO3MOKHOM CXeMbl JeHCTBUI dKCIIEpUMEH-
TaJbHOIO ONPEIEIICHUS NIEKTPOEMKOCTH KOHAEHCATOpa U
JUJIEKTPUYECKON IPOHNUIIAEMOCTH BELIECTBA.
ITpoBeneHne cpaBHUTENBHOIO aHAJIN3a TPABUTALIMOHHOIO U JIEK-
TPOCTATHYECKOTO MOJIEH.

Tlocmosinnvi mox

M3mepeHne MOIHOCTH J1eKTprudeckoro Toka. M3smepenue 3/1C
Y BHYTPEHHETO CONPOTUBJICHUSI HCTOUHUKA TOKA.
BrInonHeHne pacueToB CHIIbI TOKA U HANPSKEHUH Ha ydacTKax
anekTpudeckux uemnei. O0bsiICHEHNE Ha TpUMepe
AIIEKTpUYECKOH 1enu ¢ 1ByMs uctrounukamu Toka (3/1C), B
KAaKOM CJTy4ae UCTOYHUK AJIEKTPUUYECKON dHEpruu paboTaeT B
peKuMe reHeparopa, a B KakOM — B PeKUME MOTPeOnTEIs.
Omnpenenenue TeMnepaTypbl HUTH HakaiauBaHus. V3mepenue
IIEKTPUYECKOTO 3apsAia JIEKTPOHA.

CHsiTHEe BOJIbTaMIIEPHON XapaKTEPUCTUKH JTNO/1A.
ITpoBeneHNe CpaBHUTENBHOTO aHAJIN3A MTOJIYTIPOBOIHUKOBBIX
JMOJIOB U TPHOJIOB.
Hcnonb3oBanue MHTEpHEeTa /U1 IOKMCKa MHPOPMALIUHU O
MePCIEeKTUBAaX Pa3BUTHUS MOTYIPOBOJHUKOBOM TEXHUKH.

Y cTaHOBKa NPUYMHHO-CIIEACTBEHHBIX CBSI3EN

Maenummnuvie aenenus

N3MepeHnne nHIYKIIMM MarHUTHOTO MOJIs. Beraucienue cui,
JICUCTBYIOLIUX HA MPOBOJHUK C TOKOM B MarHUTHOM IIOJIE.
Breruncienue cui, 1eMCTBYIOMIMX HA JIEKTPUUYECKUH 3apsij,
JBUKYILIHMICSA B MATHUTHOM ITOJIE.
Uccnenosanue sABieHUN 3EKTPOMATrHUTHON UHIYKIIHH,
CaMOUHAYKIHUH.

Brrunciienre 3Heprum MarHuTHOTO TOJISL.

OObsICHEHHE TPUHIINTIA ICWCTBUS DIEKTPOABUTATEINS.




OO0ObsicHeHHEe PUHIIMIIA ACHCTBUS FeHepaTopa dJIEKTPUIECKOr0
TOKA U AJIEKTPOU3MEPUTENBHBIX PHOOPOB. OOBICHEHHE
MIPUHITMIIA ACHCTBUS Macc-CrieKTporpada, yCKkopuTenen
3apspKeHHBIX yacTul. OObSICHEHHE POJIM MAaTHUTHOTO TOJIS
3emiiu B )KM3HU PACTEHUM, )KUBOTHBIX, YEJIOBEKA.
ITpuBeneHre NpUMeEpOB MPAKTUYECKOTO PUMEHEHUS
M3YYEHHBIX SIBJICHUI, 3aKOHOB, IPUOOPOB, YCTPOICTB.
ITpoBeneHne cpaBHUTENBHOIO aHAJIN3a CBOMCTB
AIIEKTPOCTATUYECKOT0, MArHUTHOT'O U BUXPEBOTO
ANEKTPUYECKHUX TOJIEH.
OO0bsicHeHHE HA IPUMEPe MarHUTHBIX SIBICHUHN, TOYeMY (QUBHKY
MO’KHO pacCMaTpUBATh KAK METAJUCIUIUINHY.




4. KOJIEBAHUS U BOJIHBI

Mexanuueckue
Konebanus

HccnenoBanue 3aBUCUMOCTH ITEpHO/Ia KOJIeOaHui
MaTEMaTHYECKOTO MAasiTHUKA OT €r0 JIJIUHBI, MacChl U
AMIUTUTY/IBI KOJICOAHHIA.
HccnenoBanue 3aBUCUMOCTH NEpHOAA KoeOaHUi Tpy3a Ha
IIPY’KUHE OT €r0 MacChl U JKECTKOCTHU MPYKUHBI.
Beruucnenue nepruosa kojaebaHuil MaTeMaTH4eCKOro MassTHUKA
10 U3BECTHOMY 3HAYEHUIO €TI0 JJINHBI.
Beruucnenue neprona xonedbaHuil rpysa Ha Ipy>KUHE 110
WU3BECTHBIM 3HAYECHUSIM €r0 MACCHI U )KECTKOCTH IPYKUHBI.
BbipaboTka HaBbIKOB BOCIIPUHUMATh, AaHAJIU3UPOBATH,
nepepadaTbIBaTh U NPEAbABIATh HH(OPMAIIHIO B COOTBETCTBUU
C IIOCTaBJICHHBIMU 33JJa4aMHU.
[IpuBeneHre TNPUMEPOB AaBTOKOJIEOATENBHBIX MEXaHUYECKHX
cucreM. [IpoBenenue kinaccupukanum KoineOaHun

Ynpyeue eonnuv

W3mepenne 1uHbI 3BYKOBOM BOJIHBI 110 PE3yJIbTaTaM
HaOroAeHn HHTep(EPEHLINU 3BYKOBBIX BOJIH.
HabGnronenue u o0bsicHEHUE SBIICHUH HHTEPPEPEHINN U
JU(PPaKIUU MEXaHUYECKUX BOJIH.
[IpencraBienne obacTeil MpuMEHEHHS YAbTPA3BYKa U
HEPCHEKTUBBI €r0 UCIOIb30BAHUS B PA3IMUHBIX 00JaCTAX
HAyKH, TEXHUKHU, B METULIUHE.
W3noxeHne CyTH 3KOJIOTHYECKUX MPOo0IIeM, CBSI3aHHbIX C BO3/IEH-
CTBHEM 3BYKOBBIX BOJIH HAa OPraHU3M Y€JIOBEKA

DnexmpomacHummwie
Konebanus

HaGnroneHnue ociuyuiorpaMM rapMOHUYECKUX KOJe0aHUH CHITBI
TOKA B LICTIH.
M3mepeHnue 21eKTpOEeMKOCTH KOHIeHcaTopa. M3mepenue
MHAYKTUBHOCTb KaTyLIKH.
HccnenoBanue ABJIEHUS JIEKTPUYECKOTO PE30HAHCA B
IIOCJIEA0BATEIbHON LEIIH.
[TpoBenenue aHaioruu Mexay pU3MUECKUMH BETMUUHAMH,
XapaKTepU3YIOIIMMH MEXaHUYECKYIO U AJIEKTPOMATrHUTHYIO
KoJsieOaTeNbHbIE CUCTEMBI.
Pacuer 3HaueHNl CUIIBI TOKA U HAIIPSDKEHUS HA DJIEMEHTAX LENH
MIEPEMEHHOT0 TOKA.
Hccnenoanue npuHIMNa JeicTBUS TpaHChOpMaTopa.
HccnenoBanue NpuHIMNA JEHCTBUSA T€HEPATOPA IEPEMEHHOTO
Toka. Mcnonb3oBanue MHTepHeTa /U1 MOKCKAa HHPOPMAIIH O
COBPEMEHHBIX CIOCO0ax nepeiaun 3JEeKTPOIHEPTUH.

3ﬂ€Kmp0Ma2Humele
BOJIHbl

OcymiecTBiieHrE paguonepeiadu u paguonpuema. MccienoBanue

CBOICTB 3JIEKTPOMAarHUTHHIX BOJH C TIOMOIIbI0 MOOMJIBHOTO Telle-

¢doHna.
Pa3BuTHe HIEHHOCTHOTO OTHOILIEHUS K U3Yy4aeMbIM Ha YPOKax
(1)I/I3I/IKI/I O6’I)€KTaM 1 OCBaAaMBACMbIM BHUJaM JICATCIIBHOCTHU.
OO0bsicHeHHE TPUHIIUIIUATBHOTO PA3IMYUs IPUPOIBI YIPYTUX H
BJ'IGKTPOMaI‘HI/ITHI)IX BOJIH. I/ISJ'IO)KGHI/IG CYTI/I OKOJIOTHUYCCKUX
po0JieM, CBSA3aHHBIX C JIEKTPOMATrHUTHBIMU KOJICOAHUSIMU U
BOJIHAMH.

OObsICHEHHE POJIH SJIEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX

HcciaeIoBaunsax BeenenHon




5. OIITHKA

Ilpupooa ceema

[IpruMmeHeHre Ha IPAKTUKE 3aKOHOB OTPAXKEHUS U IIPEIIOMIICHUS
CBETa MPH PEIICHUY 3a]a4.
Ornpezenenne CieKTPaIbHBIX TPAHULL YyBCTBUTEIBHOCTH
YeJIOBEUECKOIO IJ1a3a.
YMeHue CTpouTh U300paKEHUS MPEAMETOB, 1aBaCMbIC JIMH3AMHU.
Pacuer paccTosiHHS OT JTMH3BI 10 U300paKEHHS TIPEeIMETa.
PacueT onTuyuecKkoil CHIbI IUH3EI.
N3mepenne GoKyCHOTO pacCTOSHUS JTUH3HI.

HcnblTanne Mogeneil MUKpPOCKOIIA U TEJIECKONA.

Boanoswie ceoticmea
ceema

HaGmoienue siBiieHUs: HHTEPPEPEHITUN JICKTPOMArHUTHBIX
BOJIH.

HaGironenue siBjaeHus TupaKkiiiy 3JIEKTPOMArHUTHBIX BOJIH.
HaGmroienue sSBICHUS MOJISIPU3AINAN YJICKTPOMATHUTHBIX BOJIH.
V3mepeHue JUTMHBI CBETOBOM BOJIHBI 10 Pe3yJIbTaTaM
HaOJI0ICHNUS SIBJICHUS HHTEp(EepeHnn.

HabGmonenue siBnenus nudpakiuy cBera.

HabimroieHue siBICHUS MOJIIPU3ALNN U TUCIIEPCHH CBETA.
[Touck pa3nuumii ¥ CXOACTBa MEKAY AUDPAKITHOHHBIM U
JUCTICPCUOHHBIM CIICKTPaMHU.

[TpuBeneHre TPUMEPOB MOSABICHUS B IIPUPOJIC M UCIIOJIb30BAHHUS
B TEXHHKE SIBJICHUN UHTepDEpSHINH, TUPPAKITIH, TTOJIIPU3AITUN

U JUCIICPCUHU CBCTA.
Ilepeuncienre MeTOIOB II03HAHUSA, KOTOPEIE UCIOIB3YIOTCA IIPYU U3yIeHUN
YKa3aHHBIX ABJICHUMU.

6. DJIEMHTHI KBAHTOBON ®U3UKH

Keanmosas onmuxa

Hab6nronenue gotoanexkrpuyeckoro addexra.

O0pbsacHenne 3akoHOB CTOJIETOBA HA OCHOBE KBAHTOBBIX
MpeCTaBICHUH.

Pacuer MmakcMMaIbHOM KUHETUYECKON YHEPTUU MIEKTPOHOB IIPU
doToanekTpuueckoM 3 dexre.

Omnpenenenne pabOThl BBIX0/A AIEKTPOHA 110 TpapuKy
3aBHCUMOCTH MAaKCUMaJIbHOM KMHETHUECKOW YHEPrun
(OTO3IEKTPOHOB OT YACTOTHI CBETA.

N3mepenue paboThl BBIXOAA AJIEKTPOHA.

[lepeuncnenue npuOOPOB YCTAHOBKHU, B KOTOPBIX PUMEHSAETCS
0e3MHepUHOHHOCTD (hOoTOdPPeKTa.

OO0BsicHeHHE KOPITYCKYJISIPHO-BOJTHOBOTO JTyaJIi3Ma CBOMCTB
¢$bOTOHOB.

OOBsicHEHHE POJIM KBAHTOBOM ONTHUKH B PAa3BUTHU COBPEMEHHON
bu3uKu.

Duzuxa amoma

Hab6nronenue nuHeHvaThIX CIIEKTPOB.

PacueT 4acToThI ¥ IJTMHBI BOJIHBI UCITYCKA€MOT'O CBETA MPHU
mepexo/ie aToMa BOJIOPO/Ia U3 OJHOTO CTAIIHOHAPHOTO COCTOSIHUS
B JIpYyroe.

OO0ObsicHEHHE TPOUCXOXKICHUS JTMHEHYaTOro CreKTpa aroma
BOJIOPO/Ia U Pa3NINyusl JMHEHYATHIX CIIEKTPOB PA3IMUHBIX Ta30B.
UccnenoBanue muHEMYaToro CueKkTpa.

Hccnenoanue npuHIUIA paboOThl TIOMUHECIICHTHOM JIaMIIBI.
Hab6nronenue u o0bsCHEHNE IPUHIINTIA JEHCTBUS Ja3epa.
[IpuBeneHre mpuMEpPOB UCTIOIB30BAHMS JIa3€Pa B COBPEMEHHOM
HayKe U TEXHHKE.

Hcnons3oBanue MuTepHeTa 1715 morcka WH(OpMAIIUU O
MePCIEKTUBAX MPUMEHEHHUSI Jla3epa.




Dusuxa amomuHoco
a0pa

Hab6nronenue tpexoB anbha-yacTuil B kKamepe Buibcona.
PeructpupoBanue sIepHbIX U3JIy4€HUHN C IOMOLIBIO CYETYNKA
[eiirepa.

Pacuet sHepruu cBsI3U aTOMHBIX SIIEP.

Ornpenenenue 3apsiia ¥ MaCCOBOIO YUCIIA ATOMHOTO si/Ipa, BO3HU-
KAIOWLIETO B PE3YJILTATE PAJUOAKTUBHOIO pacaja.

Brruncnenue sHepruu, 0cBOOOXKAAIOMIEH S TPU PaIUOAKTHBHOM
pacnaze.

Ornpenenenne NpoaAyKTOB SIIEPHON peaKuu.

Brrancnenue sHepruu, 0CBOOOKIAIOMICHCS TIPU SCPHBIX
peakumsx.

[TonnMaHMe MPEUMYIIECTB U HEJJOCTATKOB UCIIOJIb30BAHUS
ATOMHOM 3HEPrUU U MOHU3UPYIOIINX U3JIY4CHHUI B
IIPOMBIIIJIEHHOCTH, METUIIHE.

H3noxxeHue CyTu 3KOJIOTUYECKUX MPOOIeM, CBA3aHHbBIX C
OMOJIOrMYECKUM JEHCTBUEM PaJIMOAKTUBHBIX U3JTyUYEHUH.
[TpoBenenue kinaccuduKay 3IEMEHTAPHBIX YaCTHUI] 10 UX
($u3NYECKUM XapaKTepUCTUKaM (Macce, 3apsly, BPEMEHU JKU3HH,
CIUHY U T. 11.).

[TonnmaHue HeHHOCTEH HAYYHOTO MMO3HAHUS MUPa HE BOOOIIE
JUISI YEJIOBEYECTBA B LIEJIOM, a JIJISl KaX10ro 00y4aroerocs
JIMYHO, IEHHOCTEH OBJIAJICHUSI METOJIOM HAyYHOT'O ITO3HAHUS JIJIs1
JOCTHDKEHUS ycIiexa B JJI0OOM BHJIE PAKTHYECKOM eI TeTbHOCTH

7. DBOJIIOIINAA BCEJIEHHOM

Cmpoenue u pazsumue
Bcenennoru

HaGnronenue 3a 3Be31amu, JIyHOM 1 miiaHeTaMu B TEIECKOI.
HabnroeHne colHEeUHBIX TATEH C IOMOIIBIO TEIeCKoma U
COJIHEYHOI'0 HKpaHa.

Hcnonp3oBanue MHTEpHETA /17151 MOMCKA N300paKeHU
KOCMHUYECKHX 00BEKTOB M HH(popMannu 06 uX 0COOEHHOCTAX
OO0cyx1eHre BO3MOXKHBIX CLIEHapUEeB 3BONIOIMY BeeneHHoi.
Hcnonb3oBanue MHTEpHEeTA /U1 OUCKA COBPEMEHHOM
nH(popManuu o pa3Butuu BeeneHHol.

Onenka nH(pOpMAIMHU C TIO3UIIH €€ CBOMCTB: JIOCTOBEPHOCTH,
00BEKTHBHOCTH, TIOJTHOTHI, aKTYaJIbHOCTH U T. 1.

Deonroyus 36e30.
T'unomesa
APOUCXOHCOCHUSL
Conneunotl cucmemol

Brruncnenue sHepruu, 0CBOOOXKAAIOIIECHCS TPH TEPMOSIEPHBIX
peaKIusX.

dopmyIHpoBKa MPOOIeM TEPMOSIECPHON YJHEPTETUKH.
OO0BAcHEHHE BIMAHUS COJTHEYHON aKTUBHOCTH Ha 3€MIITIO.
[ToHuMaHue posii KOCMUYECKHUX UCCIEIOBAaHUM, NX HAYYHOTO U
9KOHOMHMYECKOT'0 3HAYEHHUSI.

OO6cyx/1eH1ne COBPEMEHHBIX THIIOTE3 O MPOUCXOKICHUH
CoOTHEYHOM CUCTEMEL.




7. YYEBHO-METOJANYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECITIEYEHUE ITPOT'PAMMBbI YYEFHOM
JAACHHUIIJINHBI «®PU3UKA»

OcBoenue mporpamMmbl yaeOHON AUCHUIUIUHBI «DU3uKa» mpeanoaaraet
HaJu4re B MpodeCcCHOHATBHONM 00pa30BaTeIbHON OpraHU3aIINH,
peanusyroiieil 00pa3oBaTeIbHYI0 IPOTPAMMY CPEIHET0 0011Iero 00pa3oBaHus
B nipenenax ocsoeHuss OITOIT CIIO na 6a3e ocHOBHOTO 00111eT0 00pa3oBaHus,
y4aeOHOTO KabMHETa, B KOTOPOM MMEETCSI BO3MOXKHOCTh 00€CIICUNTh
CBOOOJIHBIN TocTyM B VIHTEpHET BO BpeMsi yueOHOTO 3aHATHSI U B IEPUOJ] BHE-
y4eOHOM eI TeIbHOCTH O0YYarOIINXCS.

B coctaB kabuneTa (pU3UKU BXOIUT J1A0OpATOPHS C TAOOPAHTCKOM KOMHATOM.
[Tomenienue kabuHeTa GU3UKU JOIHKHO YAOBIETBOPSATH TPEOOBAHUIM
CanurtapHo-31m11IeMHOI0THYeCKUX NpaBuil 1 HopMaTtuBoB (CanlluH 2.4.2 No
178-02) u ObITH OCHAIIIEHO TUTIOBBIM 000PYAOBAHNEM, YKa3aHHBIM B
HACTOSIIIIUX TPEOOBAHHUAX, B TOM YUCJIE CICIHAIM3UPOBAHHON yueOHOM
MeO€JIbIO U CPEeICTBAMU O0yUEHUS, JOCTATOUYHBIMU JIJIs1 BHITTOJTHEHUS
TpeOOBaHMIA K YPOBHIO MOATOTOBKU 00YYaIOITUXCSI.

B xabuHeTte MOKHO OBITh MYJIBTUMEAUITHOE 000PYI0BaHKE, MTOCPEICTBOM
KOTOPOTO YYacTHHUKH OOpa3oBaTEIBLHOTO Mpollecca MOTYT MPOCMaTpUBaTh
BU3yaIlbHYI0  HMHpOpMaIMio 1o  (GU3MKe, CcOo37aBaTh  IPE3CHTAINH,
BUJICOMATEPUAIIBI U T. II.

B coctaB  y4yeOHO-METOOMYECKOTO H  MAaTE€pUATbHO-TEXHUYECKOTO

obecrieueHus MporpaMMbl Y4eOHOM TUCTUTUIMHBI « DU3HKaY, BXOJST:

- MHOTO(YHKIIMOHAIbHBIN KOMILIEKC MpernoaBaTeis;

. HamsIIHble 1ocoOMst  (KOMIUIEKTBI  y4eOHBIX  TaOJMIl, TUIAKaThI:
«Dusznueckue  BEIMYMHBI W (QyHJAMEHTAJbHbIE  KOHCTaHTBI»,
«Mexnaynaponnas cucrtema eaunull CHW», «llepuomuueckas cucrema

xumuueckux syemMeHToB [[.M. MenneneeBa», mOpPTPEThl BBIAAIOIIUXCS



YYE€HBIX-(DU3UKOB U aCTPOHOMOB);
- WH()OPMAITMOHHO-KOMMYHHUKATHUBHBIE CPEJICTBA;
- DKPaHHO-3BYKOBBIC ITOCOOUS;
- KOMIUICKT 3JIEKTPOCHA0KEeHUs KaOuHeTa (PU3HKH;
- TEXHUYECKHUE CPEJICTBA OOYUCHUS;
- JIEMOHCTpallMOHHOE  obOopydoBaHue  (0Omero  Ha3HAYeHUS U
TEMaTHU4YECKHE HA0OPBbI);
- npabopartopHoe 0O0OpyJI0oBaHHE (OOIIEro Ha3HAYEHUS W TEMaTUYECKHUE
Ha0opBHI);
- CTaTHYECKWEe, IUHAMUYECKHE, JEeMOHCTPAIIMOHHBIE U pPa3gaTOUYHBIC
MOJIEIIN;
- BCIIOMOTATelIbHOE 000PYI0BaHUE;
- KOMITJIEKT TEXHUYECKOHN TOKYMEHTAIlMH, B TOM YHCJIE TTacTiopTa Ha
cpencTBa 00y4YeHHUs, MHCTPYKIIUH 10 UX UCTIOJIb30BAHUIO U TEXHUKE
0e30I1aCHOCTH;

- OMOIMOTEYHBIN (POHI.

B OuOmuoreunslidi (oOHJ BXOAAT YUYEOHUKH, Y4EOHO-METOJIUYECKUE
koMiuiekTel (YMK), oOecrneunBaromme OCBOCHHE Y4YeOHOH JIUCITUTIIIMHBI
«Duszukay, pPEKOMEHIOBAaHHBIC WJIM JOIMYIICHHBIC IJII HCIOIB30BAHUS B
npodeccuoHanbHbIX ~ 00pa30BaTEIbHBIX  OPTaHU3AIUAX,  PEATU3YIOMIUX
00pa3oBaTeIbHYIO MPOrpaMMy CPEIHEro OOIIero oOpa3oBaHHS B Mpejeiax
ocBoenust OIIOII CIIO na 6a3e 0CHOBHOTO 001Ero 00pa3oBaHusl.

bubnmuoreunsii  QoHg  MOKET ~ OBITh  JOMOJHEH  (U3HYECKUMU
SHIUKIIONEANSAMH, arjacaMu, CJIOBapsIMH M XpecToMaTHed 1o (dusuke,
CIIpaBOYHHUKAMHU 10 (U3UKE W TEXHUKE, HAYYHOW W HAYYHO-TIOMYJISPHOU
JUTEPATYPOU €CTECTBEHHO-HAYYHOTO COACPIKAHNS.

B mnporecce ocBoeHus mporpaMMmbl Y4eOHOW TUCHUTIIMHBI «DH3UKa»
CTYJIEHTHI JIOJDKHBI UMETh BO3MOXHOCTH JIOCTYIA K SJCKTPOHHBIM Y4€OHBIM

MaTepuaiam 1no (Gpu3ukKe, UMEIIIMMCS B CBOOOIHOM JocTyne B cetu MHTepHeT



(27IEKTPOHHBIM KHUTaM, MPAKTUKyMaM, Tectam, matepuanam EI'D u nip.).



8. PEKOMEHIYEMAS JTUTEPATYPA

st cTyieHToB

mumpuesa B. @. @usuka qpus  mpodeccwit M CeHAIBHOCTEH
TEXHUYECKOTO MpOoduisi: ydeOHUK UIsi 00pa30BaTEIbHBIX YUPEKIACHUN Cpej.
npod. oOpazoBanusi. — M., 2014.

mumpuesa B. @. ®usuka qpus  mpodeccwit M CeHAIBHOCTEH
TexHuueckoro  mpoduis.  COopHuk  3amay:  ydeO. mocobue s
00pa3oBaTeIbHBIX YUpexkAeHU cpel. mpod. oopazoBanus. — M., 2014.

Jmumpuesa B. ®., Bacumves JI. H. duszuka s npodeccuit u
crenuaibHOCTe TexHudeckoro rnpoduis. KoHTposibHbIE MaTepuansl: y4deo.
nocooust sl yupexaeHuit cpen. npod. odpazosanus / B. @. JImutpuena, JI.
H. Bacunse. — M., 2014.

Jmumpuesa B. @. ®uzuka s npodeccuit M crielMalbHOCTEH
TEXHUYECKOro mnpoduiis. JlabopaTopHblii MpakTUKyM: ydeO. mocoOus miis
yupexaeHuit cpes. mpod. oopazosanus / B. @. Jimutpuena, A.B. Kopxyes, O.
B. Mypra3zuna. — M., 2015.

JImumpuesa B. @&. ®usuka a8 npodeccuilt M crielMaIbHOCTEN
TEXHUYECKOTO MPOQUIIS: DJIEKTPOHHBIH  y4ue0.-METOJ. KOMIUIEKC s
00pa3oBaTeNbHBIX YupexaeHul cpe. npod. oopazoBanus. — M., 2014.

Jmumpuesa B. @. ®usuka s npodeccuit M crieMAIbHOCTEH
TEXHUYECKOTO MPOQMIs: 3JICKTPOHHOE Y4eOHOe wu3JaHue (MHTEPaKTUBHOE
AJNIEKTPOHHOE NMPUJIOKEHUE) ISl 00pa30BaTENbHBIX YUpPEXKACHUN cpea. npod.
obpazoBanus. — M., 2014.

Kacvanos B.A. UnmoctpupoBanHbii atnac no ¢usuke: 10 xmacc.— M.,
2010.

Kacvsanos B.A. VinmoctpupoBaHHblid atinac o ¢usuke: 11 kmace. — M.,
2010.

Tpojumosa T.W., Dupcos A.B. ®uszuka a1 npodeccuii u crienuanbHOCTEH

TEXHUYECKOTO M €CTeCTBEHHO-Hay4yHoro npoduieit: CoopHuk 3amady. — M.,



2013.

Tpoghumosa T.W., Pupcos A.B. duzuka st IpoPeccuii U CeruanbHOCTEeH
TEXHUYECKOTO M €CTeCTBEHHO-Hay4yHOro npoduieit: Pemenus 3amaud. — M.,
2015.

Tpoghumosa T.N., Pupcos A.B. ®uzuka. CnpaBounuk. — M., 2010.

Dupcos A.B. Guszuka s npodeccuii U CeruaIbHOCTeH TEXHUYECKOTO U
€CTECTBEHHO-HAYyYyHOTO  mpodmiedi:  ydeOHWK I 00pa3oBaTeIbHBIX

yapexaeHuit cpen. npod. oopazosanus / mox pena. T.U. Tpodumonoit. — M.,
2014.

st mpenogaBareJiei

Koncrutymust  Poccuiickoit ~ @enepanuu  (IpUHSITa  BCEHAPOIHBIM
rojiocoBanrem 12.12.1993) (c yuyeTom nonpaBoK, BHECEHHBIX (heJepalbHbIMU
KOHCTUTYLIMOHHBIMH 3akoHamMu P® o mompaBkax k Konctutynum PO ot
30.12.2008 Ne 6-®K3, ot 30.12.2008 Ne 7-®K3) // C3 PD. — 2009. — Ne 4.
— Cr. 445.

®enepanbubiii 3akoH 0T 29.12. 2012 Ne 273-®3 (B pen. denepaibHbIX
3ak0HOB 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-D3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014
o 11-@3, or 03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84-d3, ot 27.05.2014
No 135-@3, ot 04.06.2014 No 148-D3, ¢ u3m., BHeceHHbIMU DenepanibHbIM

=

=]

3akoHOM 0T 04.06.2014 No 145-®3) «O06 oOpazoBanun B Poccuiickoi
denepanum.

[Ipuka3 MunucrepctBa oOpa3oBaHusi U Hayku P®D «OO0 yTBepxkaeHUH
(enepanbHOro TOCYJapCTBEHHOTO O0pa30BaTEIbHOIO CTaHIApPTa CPEIHEro
(momuoTO) OOMIEro oOpa3oBaHus» (3apeructpupoBaH B Muniocte PO
07.06.2012 Ne 24480).

[Tpukaz Munobpuayku Poccum ot 29.12.2014 No 1645 «O BHecenun
u3menennii B Ilpukaz3 MunucrepctBa oOpa3zoBaHus W Hayku Poccuiickoit

Oenepaniuu ot 17.05.2012 No 413 “O6 yrBepxkaeHun ¢eaeparTbHOTO



rOCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApPTA CpeaHEro (TI0JTHOT0) 00IIero
oOpazoBaHus».

[Tucemo JlemapTameHTa TOCYJapCTBEHHON MOMUTHKU B cepe MOATOTOBKU
pabouux kaapoB u IO Mwunobpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHaIuu 1Mo OpraHu3alvy NOJYyYeHUs! CpEeAHEro o0Iero oopa3oBaHus
B Ipeaeliax  OCBOEHHUS ~ 00pa3oBaTeNbHBIX  NPOTpaMM  CPEIHETO
npodeccnoHanbHOro 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIET0 00pa30BaHuUs C
y4eToM TpeOoBaHWM (eaepadbHbIX TOCYAapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHIApPTOB M TONydyaeMoW mpodeccHu WU CHEUATBHOCTH CPEIHEro
npodeccnoHaTbHOTO 00Pa30BaAHUD.

denepanpHbiii 3akoH 0T 10.01.2002 Ne 7-D3 «O06 oxpaHe OKpyKaromien
cpenb» (B ped. oT 25.06.2012, ¢ uzm. ot 05.03.2013) // C3 PD. — 2002. — Ne
2.— Cr. 133.

Jmumpuesa B. ®@., Bacunveg JI. . ®uzuka i npodeccuii u
CHEIUATBFHOCTEH TEXHUICCKOTO MPOMIIISL: METOAUICCKIE PEKOMEHIAITIH:

MeToj1. mocodbue. — M., 2010.

HNuTepHer- pecypcsl

www.fcior.edu.ru (deaepanbHBIN TIEHTP UHPOPMAITUOHHO-

oOpa3oBaTelbHBIX pecypcoB). Wwww.dic.academic.ru (Axagemuk. CiaoBapu

U SHIMKII0neIuu ). WWWw.booksgid.com (Boo” Gid. DiekrporHast

oubnmoreka). www.globalteka.ru (I'mobanteka. ['mobanbHas OnbaroTeka

HaYYHBIX pecypcoB). Www.window.edu.ru (Eauaoe okHO nocTyma K

o0pasoBaTelibHBIM pecypcam). WWW. St-books. ru (JIyumas yueOHast
JUTEpaTypa).

www.school.edu.ru (Poccutickuit o0pazoBaTenbHbIN opTat. JloCTymTHOCTS,

Ka4ecTBO, 3P(HEKTUBHOCTH).
www. ru/book (DnekrpoHHas OMOIMOTEYHASI CUCTEMA).

www.alleng.ru/edu/phys.htm (O6pa3oBarenpHbIe pecypchl MHTEpHETa —

dusuka).


http://www.fcior.edu.ru/
http://www.dic.academic.ru/
http://www.booksgid.com/
http://www.globalteka.ru/
http://www.window.edu.ru/
http://www.school.edu.ru/
http://www.alleng.ru/edu/phys.htm

www. school-collection. edu. ru (Eaunast koyuieKius mudpoBbIX
00pa30BaTEIIbHBIX PECYPCOB).
https//fiz.1september.ru (yueOHo-MeToaMUecKas ra3eta « PU3NKa»).
www. n-t. ru/nl/fz (HoGeneBckue aypeatsl 1Mo (pU3MKe).

www.nuclphys.sinp.msu.ru (S1nepnas ¢puzuka B UaTEepHETE).

www. college. ru/fizika (ITogrotoska x EI'3).

WWW.Kvant.mccme.ru (HayqHo-Tomy s pHbIN (PH3UKO-MaTeMaTHICeCKUAN

xypHan «KBanT»). www.yos.ru/natural-sciences/html (ecrectBenHO-HaY4HBII

KypHai aist Mosoaexu «IlyTs B HayKy»).


http://www.nuclphys.sinp.msu.ru/
http://www.kvant.mccme.ru/
http://www.yos.ru/natural-sciences/html










