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Pabouas mporpamma o01ieo0pa3oBaTeabHON y4eOHOM TUCIUIUIMHBI pa3paboTaHa
Ha OCHOBE:

- penepanbHOTO TOCYAApCTBEHHOTO O00Pa30BATEILHOTO CTaHIApTa  CPEAHETO
oOmiero o0Opa3oBaHUs, YTBEPXKIACHHBIM MpUKa3oM MuHHCTEpcTBa 0Opa3oBaHUs U
Hayku P® ot 17.05.2012 Ne 413 (¢ mononHeHusMu, nameHeHusmMu 2020 T.);

- MPOTPaMMBI  CPEAHETO 00Imero oOpa30BaHUs, YTBEPKACHHOW TMPHUKA30M
Munnpocsenienust Poccun ot 23.11.2022 Ne 1014 r.;

- pekomenpanuii mo peanm3anuu COO B mpenenax OCBOSHHUS 00pa3oBaTeIbHON
nporpammbl CI1O (mrcbmo Munnpocsemenust Poccun ot 01.03.2023 Ne 05-592).

PabGouass mporpamma TpeqHazHAueHA IS peaNM3alih  00pa3oBaTEIHHON
porpaMMBbl cpefHero oomiero oodpasoBanmsi B mpenenax ocBoeHuss OIIOII CIIO na
0a3ze OCHOBHOTO 00Imero oO0pa3oBaHHA C TMOJYYCHHEM OCHOBHOTO OOIIETo
oOpazoBaHMsi B TMporpamMMmax TIOJIFOTOBKH CIICLIUAIUCTOB CPEIHEr0 3BEHa IO
cnermanbHOocTH 39.02.01 CormmanpHas padoTa.

PaccmoTpena u ono6pena YT1Bepxaaro

Ha 3acenannu (LK maTemaruy €CKHX 3aM. TUPOKTFOPa

Y €CTECTBEHHOHAYYHEIX U ] [ 4/ Msumnmmaa T.I.
IIpoTokon o3, oT «_( f)E}L» 03 2023r.
« 05 » 2023r.

[Ipencenarens / KameneBa
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Opranuzanus pazpadotunk: ['BIIOY «HpITBeHCKHIT MHOTONIPOPUIBHBIA TEXHUKYM)

Pazpaborunk: ['youna T.H., mpenonaBatens BhICIIECH KBATM(DUKAITMOHHONW KATETOPHUH



Conep:xkanue

[TosicHuTenbHas 3anucka

OO6mrast xapaKTepuCTHUKa YIeOHON AUCTIUTUIMHBI «DHU3uKay

MecTto yuyeOHOW JUCUUIUIMHBI B y4eOHOM IUTaHe

Pe3ynbTaThl 0cBOCHUS Y4€OHON AUCIUILIUHBI

Coneprxanue yaeOHON AUCIUTUIUHBI

TeMaTtnueckoe IaHUPOBAHUE

XapakTepucTUKa OCHOBHBIX BUJIOB yU€OHOM EITEIbHOCTH CTYIEHTOB
VY4eOHO-MeTOAMUECKOE U MaTepUATIbHO-TEXHUYECKOE 00ecriedyeHre MporpaMMbl
y4eOHOM TUCIUIUTMHBI «DU3HKaY

Jlureparypa



[TOACHUTEJIBHAA 3AIINCKA

[Iporpamma  oOmieoOpa3zoBaTtenbHON — ydeOHOW — AUCIUIUIMHBI  «Du3ukay
mpenHa3HayeHa Juid Uu3ydeHus (UMK B Tpeleidax OCBOCHHS  OCHOBHOM
npodeccroHanbHO 00pazoBaTenbHON nporpaMmmbl CIIO Ha 6a3ze OCHOBHOTO OOIIETO
o0pa3oBaHUs MPYU MOATOTOBKE CIEIHUATUCTOB CPETHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuit PI'OC cpemnero oOiero
o0pa3oBaHusl, TPEABABISIEMBIX K CTPYKTYpE, COJACPKAHUIO U Pe3yJibTaTaM OCBOEHUS
yueOHOM aucuuIuiuHbl  «Du3uka», B COOTBETCTBMUM C PekoMmMeHmauusMu 1O
OpraHu3allid TIOJIYYEHHUS CpEAHEero oOIiero oOpa3oBaHUs B IIpejeliax OCBOCHUS
o0pa3oBaTeNbHbIX MPOTpaMM CpeAHEro MpodeccHoHabHOro 00pa3oBaHUs Ha Oasze
OCHOBHOro  oOmiero oOpa3oBaHusi ¢ y4yeToM TpeOoBaHUU  (enepaabHbIX
roCyJapCTBEHHBIX O00pa30BaTENIbHBIX CTaHAAPTOB W MOJy4daeMoil mpodeccun Win
CIIEHUAIBHOCTH CpeHEeTo MpodeccuoHaibHOro 00opa3zoBanus (nmuchkMo JlemaprameHTa
rocyJapCTBEHHOW TOJUTUKKM B cdepe NoAroroBku padouux kaapoB u JIIO
Muno6pHuayku Poccun ot 17.03.2015 Ne 06-259).

Conepxxanue nporpaMmmbl «@uU3MKa» HAMPABICHO HAa JOCTHKEHUE CIEAYIOIIHUX
L eTIeH:

. OCBOEHHUE 3HaHMHM O (yHIaMEHTaJIbHBIX (PU3MUYECKUX 3aKOHAX W IMPHUHIMIMAX,
JeKAIUX B OCHOBE COBPEMEHHOM (hPM3MUYECKON KapTHUHBI MHpa; HauboJiee Ba)KHBIX
OTKPBITUSIX B 00NacTh (PU3MKHM, OKA3aBIIMX ONpPEICISIIONIEe BIMSHUE Ha DPa3BUTHE
TEXHUKHU U TEXHOJIOTUHU; METOAAX HAYYHOI'O ITIO3HAHUS IPUPOJIBI;

. OBJIAZICHUE YMEHUSMHU IPOBOJUTH HAOIOJAEHUS, IUIAHUPOBATh M BBINOJIHATH
AKCIIEPUMEHTHI, BBIJBUTaTh TMIIOTE3bl U CTPOUTH MOJEINIH, NMPUMEHATHh IOJYYCHHBIE
3HAHUS MO0 (PU3UKE ISl OOBSICHEHUS! pa3HOOOPA3HBIX (PU3HUECKUX SIBIICHUN U CBOMCTB
BELIECTB;  NPAKTUYECKHM  HUCMONb30BaTh  (PU3MUECKUE  3HAHMS;  OLEHUBATH
JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU MHPOpMaLIUK;

. pa3BUTHE T[O3HABATEIbHBIX HWHTEPECOB, WHTEIUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEM B mpoliecce MNPUOOpPETEeHUsS 3HAHUW W yMEHUW 1o (U3MKe C
WCIIOJIb30BAHUEM  PA3JIMYHBIX  MCTOYHUKOB  HMH(QOpMalMM M  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

. BOCIIMTAHUE YOEXKJIEHHOCTH B BO3MOXHOCTH TO3HAHMSI 3aKOHOB TPUPOIbI,
UCTIOJb30BAaHUSl  JIOCTIDKEHUHM  (GU3MKM Ha OjJaro  pas3BUTHS  UYEJIOBEUECKOH
IUBUJIM3AIMM; HEOOXOIMMOCTH  COTPYAHMYECTBA B  MPOIECCE COBMECTHOIO
BBINIOJIHEHUS 3a/1a4, YBAXKUTEJIBHOIO OTHOLICHHWS K MHEHUIO ONIIOHEHTa MpHU
00CYXKI€HIH TPOOJIEM eCTECTBEHHO-HAYYHOTO COJIEpKaHusl; TOTOBHOCTH K MOPajIbHO-
ATUYECKON OLIEHKE HCIIOIb30BaHUS HAYYHBIX JTOCTH>KEHHI, YyBCTBA OTBETCTBEHHOCTHU
3a 3alIUTY OKPY>KaIOIIEeH Cpebl;

. UCII0JIb30BAaHUE TPUOOPETEHHBIX 3HAHUW U YMEHUHN JJI pEeUICHUS] TPAKTUYECKUX
3a/lay TOBCEIHEBHOM >KM3HM, oOecreyeHusi Oe30MaCHOCTH COOCTBEHHOM KHU3HU,
pPalMOHAIIBHOTO  MPUPOJIONOJIL30BAHUSI W OXPaHbl  OKPYXKAIOIIEW Cpelpl, W
BO3MOXHOCTh MNPUMEHEHUsI 3HAHUW TMpU PEIICHWH 33]a4, BO3HUKAIOIIUX B
nocjeayrone npodeccuoHaaIbHON NeITeIbHOCTH.

B mporpamMmy BKITIOYEHO coJiep:kaHue, HalpaBiIeHHOE Ha (POPMHUPOBAHHE Y CTYACHTOB



KOMIIETEHIINH, HeoOXoauMbIX IS kadectBeHHOro ocBoeHus OIIOIT CIIO na 6aze
OCHOBHOTO 001Iero o0Opa3oBaHUsS C TMOJYyYEHHWEM CpenHero oobmero oOpa3oBaHWS,
MPOTrpamMMbl  TIOJITOTOBKH KBATH(UITMPOBAHHBIX Pab0YMX, CIYKAIUX, MPOTPaMMBbI
MOJITOTOBKH CIIeIUaMCTOB cpeanero 3BeHa ([TTICC3).

[Iporpamma yueOHOM gucuuIUIMHBL «DuU3MKa» SABIAETCS OCHOBOM  JUIS
pa3paboTKu pabouux MporpaMm, B KOTOPBHIX IMpodecCHOHANIbHBIE 00pa3oBaTeIbHbIC
OpraHM3alliy, peaTu3ylolue 00pa30oBaTeIbHYI0 IIPOTpaMMy CpeaHEro oOIIero
obpazoBanuss B mpenenax ocBoeHus OIIOII CIIO na 6a3e OCHOBHOrO OOIIEro
00pa3oBaHusl, yTOUHSIOT COJIepKaHue yueOHOro MaTepuralia, Mmocie0BaTeIbHOCTh €ro
U3Y4YEeHUsI, pacrpesielicHne y4eOHbIX 4acoB, TeMAaTHKy pedepaToB, MHIANBUIYATbHBIX
IIPOCKTOB, BHJBl CaMOCTOATENIBHBIX pPadOT, YYUTHIBas CHENUPUKY MporpaMm
MOJATOTOBKU KBAIM(HUIIUPOBAHHBIX Pab0YMX, CIAYKAIIMX W CHEIUAIHUCTOB CPEIHEro
3B€HA, OCBanBaeMoM MpodheCcCuu WK CHeIUaIbHOCTH.

OBIIASI XAPAKTEPUCTUKA YUYEBHOM JTUCHMITINHBI « PM3UKA»

B ocHoBe yueOHOU gucuuiuinHbl «DHU3MKa» JIEKUT YCTAHOBKA HAa (POPMUPOBAHUE Y
00y4aeMbIX CHUCTEMbI 0A30BBIX MOHATUN (DU3UKH U MPEJICTABICHUNA O COBPEMEHHOU
(u3nyuecKoil KapTUHE MHpa, a TaKKe BbIPAOOTKA YMEHUW MPUMEHATH (PU3UUECKUE
3HAaHUA Kak B NPO(EeCCHOHATBHOW NEATEIbHOCTH, TaK U NIl PEIEHUs >KU3HEHHBIX
3azay.

MHorue nojoxeHusi, pa3BUBaeMble (PU3UKON, pACCMATPUBAIOTCS KaK OCHOBA CO3/1aHUs
U KCIIOJIb30BaHUSA MH(POPMALIMOHHBIX U KOMMYHHUKalMoHHbIX TexHosorui (MKT) —
OJTHOTO M3 HamOojiee 3HAYMMbBIX TEXHOJIOTUYECKUX JOCTH)KEHUH COBPEMEHHOMN
LM BUJIU3ALHH.

@u3znka JaeT KIIY K IMOHMMAaHWI MHOTOYHUCIIEHHBIX SBJICHMM U IPOLIECCOB
OKpPYXaloIero Mupa (B €CTECTBEHHO-HAYyYHbBIX OOJACTSAX, COLIMOJIOTUU, SKOHOMUKE,
A3bIKE, JUTEpAType U 1p.). B ¢usuke GopMupyroTcss MHOTME BHIBI JIEATEILHOCTH,
KOTOpPbIE UMEIOT METanpeaIMEeTHbIN xapakTep. K HUM B mepByrO o4epe/lb OTHOCATCS:
MOJEJIMPOBaHUE OOBEKTOB U MPOLIECCOB, IPUMEHEHNE OCHOBHBIX METOJIOB MO3HAHUS,
CUCTEMHO-UH(POPMALIMOHHBIN aHanu3, (OpMyJIUPOBAHUE TUIIOTE3, AHAJIU3 U CUHTES3,
CpaBHEHUE, 0000UIeHUE, CHUCTEMATH3alus, BBISBICHUE MPUUYMHHO-CIEICTBEHHBIX
CBsI3€H, TOWCK aHaJIOroB, YIpaBieHHE OOBEeKTaMHW M mpoueccamu. VMeHHO 3Ta
JUCLUIUIMHA MTO3BOJISET IMO3HAKOMUTH CTYAECHTOB C HAYYHBIMM METOJAMM ITO3HAHUS,
HAy4YUTh UX OTIMYATh TUIIOTE3Y OT TEOPHUH, TEOPHUIO OT IKCIIEPUMEHTA.

®duzuka UMEeT O4YEeHb OOJIBIIOE M BCEBO3PACTAIOILIEE YUCIO MEXIUCUUIUTMHAPHBIX
CBA3€H, NPUYEM HA YPOBHE KaK NOHATHIHOIO amnmapara, Tak U WHCTPYMEHTapus.
CkazaHHO€ TM0O3BOJISIET paccMarpuBaTh (GU3MKY Kak METaJAWCUUIUIMHY, KOTOpas
MPEAOCTABIIAECT MEXAUCUUIUIMHAPHBIN SA3bIK ISl ONIMCAHMS HAYYHOU KapTHUHBI MUPA.
®uzuka SBISETCS CcUcTeMOOOpa3yroumM (aKTOpoM Il €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOJbKY (PU3MUYECKUE 3aKOHBI JIe)KaT B OCHOBE COJIECpP>KaHUS
XUMUHU, Ouosoruu, reorpa@uu, acTpOHOMHUHM ¢  CHEUUATBHBIX JAUCLMIUIMH
(TeXxHUYECKasi MEXaHuKa, JIEKTPOTEXHUKA, JJICKTPOHUKA U JIp.). YUeOHas AUCIUILIMHA
«Dusuka» co3maeT yHUBEpCAIbHYIO 0a3zy IJisi U3ydeHHs 001enpodecCuoHaNbHbIX U
CHEeUUaIbHBIX AUCHUIUIMH, 3aKjIaAbiBas (yHIAMEHT JJIsl MOCIEAYIOIIero oOy4eHHs
CTYJIEHTOB.



Obnagast TOTUYECKOW CTPOMHOCTHIO M OMUPASICh HA SKCIEPUMEHTANbHbBIE (DAKTHI,
yuebHas gucuuminHa «Dusukay ¢GopmMupyeTr y CTYACHTOB MOIJHMHHO HAy4dyHOE
MHpoBo33peHne. Pr3uKa ABISAETCA OCHOBOM YUEHHUSI O MaTepUaJIbHOM MHPE M PEIIAET
mpo0JemMbl 3Toro Mupa. M3ydenne ¢pusmku B mpodeccHoHATBHBIX 00pa30BaTEIbHbIX
OpraHM3alysIX, pPEeaTUu3yIoIINX O00pa30BaTENbHYI0 MPOTPaMMYy CpPEIHEro OoOIIero
obpazoBanust B mpenenax ocBoeHus OIIOII CIIO Ha 06a3e OCHOBHOTO OOIIEro
oOpa3oBaHMsl, HKMEET CBOM OCOOCHHOCTM B  3aBUCUMOCTH OT mpoduiis
npoecCHOHaNBbHOTO 00pa3oBaHUsl. IJTO BBIPAXKAETCS B COJAEPXKAHUU OOy4YCHUS,
KOJIMYECTBE YaCOB, BBIJCISIEMbIX HA U3YUCHHE OTIEIBHBIX TEM MPOTrPaMMbI, FITyOUHE
UX OCBOCHHMS CTYyJEHTaMH, OOBbEME U XapakTepe MPaKTUYECKHX 3aHATUH, BHUIAX
BHEAYJAUTOPHOM CAMOCTOSITEILHOM PAOOTHI CTYJECHTOB.

[Ipu ocBoennu mnpodeccuit CIIO u cnemumansHocteit CIIO ectecTBeHHO-Hay4HOIO
npoduis npodecCHoHAIBHOTO o0pa3oBaHusl (pu3nka u3ydaeTcs Ha 0a30BOM YpPOBHE
®OI'OC cpennero ob6mero oOpasoBanus, npu ocBoenun npodeccuii CIIO wu
cnenuanbHocteid CIIO TexHmyeckoro npoduis npodeccHoHaNbHOro 00pa3oBaHUs
¢u3nka uzywaercs Oojee yriIyOJeHHO, Kak NOpoduibHas ydeOHas IUCLUUILIMHA,
YUHTBIBaIOIAs CENU(PUKY OCBaUBAEMbIX IPO(deCcCHil WM CenualbHOCTEH.

B copepxannn yueOHOM TUCUUIUIMHBI IO (PU3UKE MPHU MOATOTOBKE 00YYaIOLIUXCS 110
npodeccusiM U CHEIHUAIBHOCTSIM TEXHUYECKOro Mpodumis MNpoecCHOHAIbHOIO
oOpa3oBaHusl NPOQUIBHONW COCTaBISIOMIEH SIBISETCA pasfien «NEeKTPOAHMHAMUKAY,
TaK Kak OOJBIIMHCTBO NPOQEccCHil M CIeUUaIbHOCTEH, OTHOCSIIUXCS K 3TOMY
npo(UIIIo0, CBSI3aHBI C AIEKTPOTEXHUKOMN U 3IEKTPOHUKOI.

Copepxanue yueOHOM NMCHUIUIMHBI, pealu3yeMoe IpU MOArOTOBKE 00yYaroUIuXcs 1o
npodeccusim 17} CHENUATBHOCTAM €CTECTBEHHO-HAYyYHOT'O npopus
MpOQECCHOHAIBHOTO 00pa30oBaHUsl, HE HMMEET SBHO BBIPAXKEHHONW MNPOQUIBLHOU
COCTABJISIIOLIEH, TaK Kak MNPOPECCUU M CIEHHAIBHOCTH, OTHOCSIIMECS K 3TOMY
npouto 00ydeHHsl, HE UMEIOT PEUMYILECTBEHHON CBSI3U C TEM WJIM MHBIM Pa3JeioM
buzukn. OpHako B 3aBUCUMOCTH OT noimydaeMod mpodeccun CIIO  wunu
CIICLIUAJIbHOCTHU CIIO B paMKax €CTECTBEHHO-HAY4YHOT'O npoduiis
MpOQECCHOHAIBHOTO 00pa30BaHUs MOBBIIIEHHOE BHUMAHUE MOXET OBITh YAEICHO
u3yueHuto pasnena «MomnekymsipHas ¢(usuka. TepMoauMHAMMKa», OTAEIBHBIX TEM
pazzena

«ONEeKTpOIMHAMUKa» U OCOOGHHO  TE€M  JKOJOTMYECKOTO0  COJEp)KaHusl,
MIPUCYTCTBYIOIIMX NIOYTH B KaXKJIOM Pa3ZeIIe.

Teopetnueckue cBeAeHHss 1O (PU3UKE JOMOJHAIOTCS  JEMOHCTpPALMSIMH U
nabopaTopHBIMU paboTaMHu.

N3yuenne o001eo0pa3oBaTebHON Y4eOHONW TUCIUIIIMHBI «Du3nKa» 3aBepiiaeTcs
nojABEJIeHUEM HUTOTOB B ¢opme auddepeHIIMpOBaHHOTO 3adeTa WM HSK3aMeHa B
paMKax IMPOMEKYTOYHOM arrecTauuu cTyeHToB B npouecce ocsoeHuss OIIOII CIIO ¢
noytydyeHuem cpeanero oomiero oopazoanus (IITICC3)



MECTO YYEBHOU JUCLMIIJIMHBI B YYUEBHOM ITJIAHE

VYyebnas muctimmimHa «Dusukay sBISETCS y4eOHBIM TPEAMETOM IO BBIOOPY U3
oOsi3atennbHOM  mpeaMeTHOM oOnact  «EctectBeHHbie Hayknw» DOI'OC  cpennero
00111ero 0Opa3oBaHUAI.

B mpodeccumonanmsHbIX  00pa3oBaTEIBHBIX  OpPTAaHU3ANMAX,  PCATHIYIONIUX
00pa3oBaTeNbHYIO MPOrpaMMy CPEIHEro 00IIero o0pa3oBaHus B Mpejenax OCBOCHUS
OIIOIT CIIO Ha 06a3e OCHOBHOIO OOIIEro oOpa3oBaHMs, ydeOHas JAUCIUILINHA
«Duzuka» uzyyaercsi B 001eoopazoBaTenbHOM ke yueOnoro miuana OIIOIT CITO
Ha 0a3e OCHOBHOTrO oOmIero oOpa3oBaHHUS C TOJYYEHHEM CpEIHEro oOIero
obpazosanus (IITICC3).

B yue6nom mmane IIIICC3 mecto yueOHON nucHMIUIMHBI «DU3MKa» — B COCTaBE
00111€00pa30BaTeIbHBIX YYEOHBIX JUCHHUILIMH 110 BBIOOpPY, (OPMHUPYEMBIX U3
o0s13atenbHbIX npeaMeTHhIX obnacteit GI'OC cpegnero obmiero oOpa3oBaHuUs, AJIS
npodeccut  CIIO wu  cneumansHocTet CIIO  cooTBercTBYyromero  npoduis
po¢heCCUOHAIBHOTO 00pa30BaHUsI.

PE3VJIbTATHI OCBOEHU S YUYEBHOUW JUCLIMIINHEI

OcBoeHue cojiepaHusi y4eOHOU TUCHUIUIMHBI «DH3UKa» 00€CTIeYMBAET JOCTUKEHUE
CTyI€HTaMU CIEAYIOLIUX PE3yIbTaTOB:

JIUYHOCTHBIX® :

[ YyBCTBO TOPJIOCTH U YBAXKECHHUS K HCTOPUHU MU JOCTHIKECHHUSIM OTECYECTBEHHOM
dusnueckoil Hayk; (PU3MUECKH TpPaMOTHOE IIOBEJEeHUE B MPOPeCCHOHAIBHON
JeSITeILHOCTU U OBITY TIPU 0OpallleHuu ¢ TprudOpaMu U YCTPOUCTBAMM;

[ TOTOBHOCTh K TIPOJOJKEHUIO OOpa30BaHWs M TIOBBIIEHUS KBaTu(HUKAIUU B
n30paHHOM TpoeccHoHaTbHON JEATENBPHOCTY M OOBEKTUBHOE OCO3HAHUE POJIU
(bU3UYECKUX KOMIETEHIIUMA B ATOM;

O YMEHHUE WCIOJIb30BaTh JOCTHKEHUS COBPEMEHHOW (U3UYECKOW HAyKu U
(GU3UYECKUX TEXHOJOTUWA [l TIOBBIIIEHUS COOCTBEHHOTO WHTEIJIEKTYaJbHOIO
pa3BUTHS B BEIOpaHHOU Npo(dhecCHOHATBHON EeATENbHOCTH;

[ YMEHHUE CaMOCTOSITENIbHO JO0OBIBaTh HOBBIE [JIsi ceOs (Pu3MUecKue 3HaAHUS,
WCTIONB3YS IJIs1 TOT0 TOCTYIHBIE UCTOUHUKUA UH(POpPMAIUK;

N YyMEHHE BBICTPauBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIICHHUS B KOMaHAC IIO
pelieHnro o0IrX 3a/1a4;
N YMEHHE YIPABIATH CBOCH TO3HABATCIBPHOM JCATEIBLHOCTHIO, TIPOBOJUTH

CaMOOILICHKY YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaIbHOT'O Pa3BUTHS;

. MeTanpeIMETHbIX:

n UCIIOJIb30BaHUE PA3IMYHbIX BHUAOB IIO3HABATEIBHOW JEATEIBLHOCTH IS
peuieHuss (U3MUECKUX 3a7ad, MPUMEHEHHE OCHOBHBIX METOAOB IO3HAHUS
(HabnroneHusl,

0 UCTIOJIb30BaHNE OCHOBHBIX MHTEIJICKTYaTbHBIX OIEpAIlHii: MOCTAHOBKH 3aJa4H,
dbopMyIupoBaHUs THUIOTE3, aHajdu3a M CHHTE3a, CpaBHEHUs, 000O0IIeHHUs,
CUCTEMAaTHU3allMH, BBISABICHUS MPUYMHHO-CIICJCTBEHHBIX CBS3€H, MOWCKA aHAJIOTOB,
(dbopMyITUpPOBaHUS BBIBOJOB JJIsI M3yYEHUS PA3TMUHBIX CTOPOH (QU3HUECKUX OOBEKTOB,
SBIIGHUH W TIPOILIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAMMOCTH CTAJKUBATHCS B
npodeccruonanbHoM chepe;



0 yMEHUE TEHEPUPOBATh HMJICU W OMPENCISITh CPEICTBA, HEOOXOAMMBIC I WX
pealn3aluy;

0 YMEHHUE HCIOJIb30BaTh Pa3IMYHbIC MCTOYHUKH IS TOMydeHUs (PU3nIecKoi
nH(OpMaIH, OIICHUBATh €€ JIOCTOBEPHOCTH;

N yYMEHUE aHATM3UPOBATh U MPECTABIATH HH(OOPMAITUIO B PA3TUIHBIX BUIAX;

0 yMeHUE NYyOJIMYHO MPEACTaBIIATh PE3ybTaThl COOCTBEHHOTO HCCIEIOBaHUS,
BECTU JIUCKYCCHM, JIOCTYIHO M TapMOHUYHO coyeTas coJepkaHue u (HOopMbl
npecTaBisseMol nHpOpMaIuy;

PEIMETHBIX® :

0 c(hOpMHPOBAHHOCTh NPEJICTABICHUNA O POJIM U MecTe (PU3MKU B COBPEMEHHOM
HAy4YHOM KapTUHE MHpA; MOHMMaHUE (HU3UUYECKON CYIIHOCTH HAOII0JaeMbIX BO
Bcenennoit sinenut, ponu ¢pusuku B GOpMUPOBAHUH Kpyro3opa U PyHKIIMOHAIbHON
IPaMOTHOCTH YeJIOBEKa JIsl pEIISHUS TPAKTUIECKUX 3a]1a4;

0 BJIQ/ICHUE OCHOBOTIOJIAralouMu (bU3UIeCKUMHU MTOHATHSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHSIMH;, YBEPEHHOE HCIOJIb30BaHUE (DU3HUECKOM
TEPMHUHOJIOTHH U CHMBOJIUKH;

0 BJIQJICHUE OCHOBHBIMH METOJAMH HAYYHOTO TIO3HAHUS, HCIOJB3yeMBbIMH B
busuke: HAOMIOEHUEM, OITMCAHUEM, U3MEPEHUEM, DKCTIEPUMEHTOM;

0 yMeHusi 00pabaThiBaTh pe3yJbTaThl U3MEPEHHM, O0OHApYKUBaTh 3aBUCUMOCTD
MexAy (U3MUYECKUMHU BEIMYMHAMH, OOBACHSTH MOJYyYEHHBIE pe3yJbTaThl U JIENIaTh
BBIBOJIBL;

0 c(hOpMHUPOBAHHOCTH YMEHHUS peliaTh (U3NUECKUE 3aa4H;

0 c(hOpMHUPOBAHHOCTh YMEHUS NMPUMEHATH MOJyUYCHHbIEC 3HAHUS JJIS1 OOBICHEHHUS
YCIIOBUI MPOTEeKaHUs (PU3NYECKUX SBICHUN B MpUpPOJE, MpodeccuoHaabHol cdepe u
JUTSI IPUHATUS IPAKTUUECKUX PEIICHUI B TOBCETHEBHOM JKU3HH;

[ c(OpPMHPOBAHHOCTh COOCTBEHHON NO3WMLMU IO OTHOIICHHIO K (DHU3UUECKOM
nH(DOpMaIUH, OJTydaeMol U3 Pa3HBIX HCTOYHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE

Kosau4yecTBo 4acoB Ha 0CBOeHHME MPOrPAMMBbI AU CUMILIMHBI:
cyMMapHas yueOHas Harpy3ka - 108 gacos, B ToM guce:
JIEKIUU, YPOKH — 68 4acos;

KOHCYJIbTAIlUM - 4 yaca;

O0beM yueOHOI TUCHUIUINHBI ¥ BUIbI Y4e0HOH padoThI

Bujx yue0Hoi1 padoThI KoaundecTBO 4acoB
CymmapHasi yueOHasi HATpy3Ka (Bcero) 108

B TOM YHCJIC:

nabopaTopHbie PabOTHI 20

MPaKTUYECKHUE PaOOThHI 20

KOHTPOJIbHBIE Pa0OTHI -

IIpomexyrounass arrecrauus B ¢popme audpdepenun- | -
POBaHHOIO 3a4eTa




TemaTnueckui miaH

AynutopHble 3ansitusi. Coaepikanue KonuiecTso yacos
00y4eHus
BBenenue 2

1. Mexanuka 16
2. MonexkynspHas (pu3HuKa. 24
TepmoanHamuka
3. DIeKTpoANHAMHKA 30
4. KosnebaHusl 1 BOJIHBI 10
5. Onrtuka 10
6. D1eMEeHTHI KBAHTOBOW (PU3UKH 10
Hroro 108

COJIEPY)XAHUE YUEBHOM JIUCIIATIINHBI
Beenenne
®duznka — GyHAaMEHTaIbHAS HayKa O MIPUPOJIE.
EcrecTBeHHO-Hay4yHbIi  METOJ  MO3HAHUA, €r0  BO3MOXXHOCTM W T'PaHULIbI
NPUMEHUMOCTH. OKCIEPUMEHT M TEOpUsS B IMPOLECCEe TMO3HAHUS MPUPOIBI.
MopenvupoBanue pU3NYECKUX SBJICHUN U TIpolieccoB. Polib sKkcriepuMeHTa U TeOpUH B
npouecce mo3HaHus npupoabl. duznueckas BennunHa. [lorpemHocTH HU3MEpEeHUn
buznyeckux BeaM4rH. Pu3nUecKrue 3aKOHbI. ['paHUIBI TPUMEHUMOCTH (U3UUYECKUX
3akoHOB. [loHsATHE O (u3MUECKOW KapTWHE MHUpa. 3HayeHue (U3UKUA MPU OCBOCHUU
npodeccuii CIIO u cnenuansaocteit CITO.
1. Mexanuka
Kunematuka. Mexannueckoe paBmxkenue. Ilepememenne. Ilytb.  CkopocCTb.
PaBHOMepHOE  IpAMONMHENWHOE  JBW)KEHUE.  YCKOpeHue.  PaBHomepemeHHOE
npsiMosinHeliHoe aBmwxkeHue. CBoOoHOEe manenue. [IBuxkeHue Tena, OpoIeHHOro Mo/
YIJIOM K TOPU30HTY. PaBHOMEpPHOE IBUKEHUE IO OKPYKHOCTH.
3akonbl Mexanuku Herotona. Ilepbiii 3akoH Hbtorona. Cuna. Macca. Mmmynbc.
Bropoii 3akoH HptoToHa. OCHOBHOM 3aKOH KJIACCHYECKOW NTUHAMUKH. TpeTuil 3aKOH
HproroHna. 3akoH BceMUpHOTO TAroTeHus. I'paBuranmonHoe noje. Cuna tsxectu. Bec.
Cmoco6bl m3MepeHusi macchl Ten. Cuiabl B MEXaHMKE. 3aKOHBI COXPAaHEHUS B
MeXaHUKe. 3aKOH COXpaHEHMsS HMIyJbca. PeakTuBHOE ABMXKeHUE. PaboTa CHIIBI.
Pabora noteHunanbHBIX cU. MomHOCTh. DHeprus. Kunetudeckas
sHeprus. IloTeHnumanbHass SHEpPrUsi. 3aKOH COXPAHEHUS MEXAHMYECKOW HHEPrumu.
[IprimMeHeHne 3aKOHOB COXPaHEHMUSI.
Jlemoncmpayuu
3aBUCUMOCTh TPACKTOPUU OT BbIOOpAa CHUCTEMBI OTcueTa. Buabl MeXaHUYECKOTO
JBHKCHUSL.
3aBUCHUMOCTh YCKOpPEHHSI Tella OT €ro MacChl M CHUJIbI, JCHCTBYIOIIEH Ha TEJO.
CrnoxxeHue cuil.
PaBeHCTBO M MPOTUBOIIOJI0KHOCTD HAIPABJIEHUS CUJI JCUCTBUSI U MPOTUBOJIECHUCTBUS.
3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAaIIHH.



Cuutel Tpenus. HeBecoMocTs. PeakTHBHOE BUKEHUE.

[lepexon moTeHMAIBHON YHEPTUH B KHHETUYECKYIO M OOPaTHO.

Jlabopamopnwvie pabomol

N3ydenune paBHOYCKOPEHHOTO JBUKECHUS

2. OCHOBBI MOJIEKYJIAPHOU (PU3UKHU U TEPMOTUHAMUKU

OCHOBBI  MOJNEKYJISIPHO-KMHETHUECKOM Teopun. WpeanbHslid ra3. (OCHOBHBIE
MOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW Teopuu. Pa3Mmepbl M Macca MOJEKyn H
atomoB. bpoyHoBckoe aBuxeHue. uddysus. Cuiibl U 3HEPrusi MEKMOJIEKYJISIPHOTO
B3aumoiercTBus. CTpoeHue Ta3000pa3HbIX, KUJIKUX U TBepabiX Ted. Ckopoctu
IBIKEHUS MOJIEKYN W UX u3MepeHue. Mneanbnslid ra3. JlaBneHue raza. OCHOBHOE
YpPaBHEHHE MOJIEKYISIPHO-KMHETUUYECKOM TeOpuu ras3oB. Temmeparypa u ee
U3MEPEHHUE. I'azoBbIE 3aKOHBI. AGCOIIIOTHBIN HYJIb TeMIEPaTyphl.
TepmoanHaMuUecKasl MKala TEMIIEPATypbl. Y paBHEHUE COCTOSHUS MICAJIBHOIO rasa.
MomnspHas ra3zoBasi TIOCTOSTHHAS.

OcHoBbI TepMOAMHAMUKU. OCHOBHBIC TTOHATHUSL U ONIPEACICHUSI. BHYTpEHHSS SHEPTUs
cucteMbl. BHyTpeHHsAsI 3Heprusi uaeanbHoro rasa. Pabora u Ttemnora Kak (OpMbl
Iepeayu SHEPIUM. TennoeMKOCTb. Y IeJIbHAs TEIJIOEMKOCTh. Y PABHEHHUE TEIJIOBOTO
Oananca. IlepBoe Hauano TepMoauHAMUKH. AauabatHelii mnponecc. [lpuHuun
neictBus  TerioBod mMamuHbl.  KIIJ[ TerioBoro paBurarens. Btopoe Haudano
TEPMOJMHAMUKHU. TepMOAMHAMUYECKas IIKaIa TeMreparyp. XOJO0AUIbHbIE MaIlIUHbI.
Tennosele nBuratenu. OXpaHa MpUPOAbIL.

CaoiicTBa mapoB. Mcnapenue u koHaeHcauus. HacbllleHHBI map U €ro CBOMCTBA.
AOcoioTHasT W OTHOCHUTENIbHAs BIAXHOCTh BO3ayxa. Touka pocel. Kumenwue.
3aBUCHUMOCTh TEMIIEpaTypbl KHUIIEHHUS OT JaBiieHus. lleperpervlii map U  e€ro
UCIIONb30BaHUE B TexHHKe. CBOHCTBa XUAKOCTEH. XapaKTEPUCTUKA KUIKOTO
COCTOSIHMA BellecTBa. [IOBEpXHOCTHBIA CIOM KUIKOCTH. DHEPTHSl MOBEPXHOCTHOIO
C0s. SIBIIeHHs Ha TPaHULE KUIAKOCTH C TBEPABIM TeJIOM. KanuiuiapHbIe SABICHUS.
CBoucTBa TBEpABIX Tel. XapaKTEPUCTHUKA TBEPAOrO COCTOSHHUS BEIIECTBA. YIIPYTHE
CBOWCTBa TBepAbIX Tel. 3akoH ['yka. MexaHnyeckue CBOMCTBAa TBEPABIX TeEIN.
TerioBoe pacmmpeHre TBEPAbIX TEN U )KUAKOCTEN. [11aBnenre u KprucTamin3arusi.
Jlemoncmpayuu

JIBmxeHne OpoyHOBCKUX yactul. Juddy3us.

N3meHenue BHYTpEeHHEH SHEPTUM TeN MPU COBEPIIEHUU pabOoThl. Moienu TerIoBbIX
JIBUTATEIICH.

Kurnenue BobI pu NOHMKEHHOM AaBJICHUU. [ICUXpOMETP U TUTPOMETD.

SIBeHUsT TOBEPXHOCTHOTO HATSHKEHUS W cMmaumBaHus. Kpucramiel, amop@Hbie
BEILIECTBA, )KUIKOKPUCTAIUINYECKHE TeNA.

Jlabopamophwvie pabomwi

N3yuenue siBieHUs TEMJI000MEHA

3. DJIeKTPOIMHAMUKA

DJIEKTPUUECKOE TOJIE. DJIEKTPUYECKUE 3aps/ibl. 3aKOH COXPAHEHHUs 3apsja. 3aKOH
Kynona. Onexrtpuueckoe mnose. HampsbkeHHOCTH snexkTpuueckoro mnosist. [IpuHioun
cynepno3uninu noJjiei. Padota cun anekrpocratuyeckoro nois. [Hotenmman. Pasnocts
NOTEHIHUAJIOB. DKBUIOTECHIMAIBHBIE MMOBEPXHOCTU. CBA3b MEXKy HAIPSKEHHOCTHIO U
Pa3HOCTBIO MOTEHIMAJIOB JJEKTPUUECKOTO MOJA. JIMAIEKTpUKM B 3IEKTPUYECKOM



none. Ilomspuzanusa audneKTpukoB. I[IpOBOAHUKM B DIIEKTPUUYECKOM  IMOJE.
Konnencaropel. CoenuHeHne KOHJIEHCATOPOB B Oarapero. DHEPrus 3apsHKEHHOTO
KOHJICHCATOpa. DHEPTHUsl JIIEKTPUUECKOTO MOJIS.

3aKOHBI TOCTOSHHOTO TOKAa. YCJIOBHS, HEOOXOAWMBIC I BO3HUKHOBEHUS U
MOJJIep KaHUs JEKTPUUECKOro Toka. Cuia TOKa M IUNIOTHOCTh TOKa. 3akoH Oma i
yudactka 1enu 6e3 3/]C. 3aBUCUMOCTb AIEKTPUUECKOTO COIPOTUBIICHUSI OT MaTepuasa,
JUTMHBI U TUIOIAIU [TONIEPEYHOTO CEUYEHHUS IPOBOIHHUKA. 3aBUCUMOCTD AJIEKTPUYECKOTO
CONPOTHUBJIEHUSI TPOBOAHUKOB OT TEMIIEPATYPHI. DNEKTPOABIKYIAS CUIAa UCTOYHUKA
Toka. 3akoH Oma nns monHo nenu. CoenuHeHue NPOBOAHUKOB. CoeauHeHue
MCTOYHUKOB 3JIEKTPUYECKOM 3Hepruu B Oarapetro. 3akoH Jxoyns— Jlenua. PaGora u
MONIHOCTB AJIEKTPUUYECKOTO TOKA. TEenIoBoe NeMCTBUE TOKA.

OneKTpuyeckuid  TOK B mosiynpoBojgHuKax. CoOCTBeHHass  MPOBOJAMMOCTD
MOJTYNPOBOJHUKOB. [10TyNIpOBOTHUKOBBIE MPUOOPHI.

MaruauTtHoe none. BekTop HHAYKIIMM MarHUTHOTO MOJsA. [[eliCTBUE MAarHUTHOTO OIS
Ha NPSMOJIMHEMHBIN ITPOBOAHUK C TOKOM. 3akOH Amriepa. B3auMoaencTBre TOKOB.
MarnuTHblii oTok. PaboTa mo nmepememnieHuo MpoBOJHUKA C TOKOM B MarHUTHOM
none. JleicTBME MarHWTHOrO TONS Ha JBWXKyluucs 3apsa. Cuma  Jlopenia.
Onpenenenue yaeapHOro 3apsaaa. Y CKOPUTEIN 3apsSKEHHBIX YaCTHIL.
DJIEKTPOMarHuTHas UHAYKLHS. DJIEKTPOMarHuTHas UHAYKIUA. BuxpeBoe siekTpuye-
ckoe noje. CaMOMHAYKIUSA. DHEPTUsI MATHUTHOTO TTOJIS.

Jlemoncmpayuu

B3aumoneiictBue  3apsikeHHbIX  Ten. [IpOBOJHHMKM B BJIEKTPUYECKOM  TIOJIE.
JIMBAEKTpUKH B 3eKTpudeckoM nose. KonaeHcaTopsl.

TerioBoe 1eNCTBUE IIEKTPUIECKOTO TOKA.

CoOcTBeHHas U MPUMECHAs MPOBOUMOCTD MOJTYIPOBOIHUKOB. [10ymIpOBOTHUKOBEII
JTUOI.

Tpanszucrop. OnbiT Ipcrena. BzaumoecTere NTpoBOJHUKOB ¢ TOKaMH. OTKIIOHEHUE
AJIEKTPOHHOTO my4Ka MarHUTHBIM MOJIEM. DJIEKTPOJIBUTATEIb.
DJIIeKTPOU3MEpUTEIIbHBIC TPUOOPHI. DJIEKTpOMarauTHas UHAyKius. OnbiTel @apajes.
3aBucumocts JJIC CcaMOMHIOYKIIMM OT CKOPOCTM HW3MEHEHUS CWJIbl TOKa U
HWHYKTUBHOCTHU MTPOBOHUKA.

Pabora anexkrporeneparopa. Tpanchopmarop.

Jlabopamophwvie pabomwi

N3yuenne 3akoHa Oma sl y4acTKa I€NHU, MOCIEI0BATEIIBHOTO W MapalIeIbHOTO
COEIMHEHUS MPOBOHUKOB.

4, Kone6anus u BOJIHBI

Mexannueckue kojeOanus. KomebarenpHoe aBmkeHue. ['apMoHMYecKkne KoyieOaHMS.
CBoOomHbIe MexaHWueckue KojeOanws. JIMHEiHbIe MexXaHWYeCKHe KoJieOaTeabHbIC
cuctembl. [lpeBpailieHne sSHepruuM TpuU KoJjiebaTeabHOM JBWKEHHH. CBOOOJHBIC
3aTyXawIue MexaHnueckue Kojaeoanus. BeIHYK/IeHHbIE MEXaHUUECKHE KOJICOaHMUsI.
VYnpyrue BoJsHbl. IlomepeuHble M MPOAOJIbHBIC BOJHBI. XapaKTEPUCTUKU BOJIHBI.
VYpaBHenue miockoi Oeryuiel BosHbl. UHTepdepenuus BonH. [londarue o audpakuuu
BOJIH. 3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €r0 IPUMEHCHHUE.

DOnekTpoMarHuTHbele  KojiebaHusi. (CBOOOJHBIE 3JIEKTPOMArHUTHBIE  KOJIEOaHMS.
[IpeBparnienne sHeprur B KOJEOATEIPHOM KOHTYpE. 3aTyXaloImue JIeKTPOMarHUTHBIC



koneOanus.  ['eHepaTop  He3aTyxaloOUMX  3JEKTPOMArHUTHBIX  KOJEOAHUI.
Breinyxnennpie  snektpuyeckue  koneOanms. Ilepemennwnii  Tok. ['eHeparop
IIEPEMEHHOI0 TOKa. EMKOCTHOE M MHIYKTHBHOE COIPOTHUBJIEHUS IEPEMEHHOTO TOKA.
3akon Oma Il DJIEKTPUYECKOW IIeTd IMEePEMEHHOTro Toka. PaboTa W MOIIHOCTH
nepeMeHHoro Toka. ['enepatopsl Toka. Tpanchopmaropsl. TOKHM BBICOKOH YacTOTHI.
[Tonyuenue, nepenayda u pacpeaeaeHue IEKTPOIHEPTHH.

DNEeKTPOMArHUTHBIE BOJIHBI. DJIEKTPOMArHUTHOE TOJIe KaK OCOOBIM BUJ MaTepHHU.
DOnekTpoMarHuTHbIe BOJIHBI. BuOpatop I'epma. OTKpbITHIM KOieOaTENbHBIA KOHTYD.
N3o0perenne pamuo A. C. IlomoBbiM. I[lonsitue o paauocsszu. Ilpumenenue
AIEKTPOMArHUTHBIX BOJIH.

JdeMoHCcTpanuu

CBoOO/IHBIE U BBIHYKJIEHHBIE MEXaHUUYECKHEe KosieOanus. Pe3onaHc.

OO6pa3oBaHue U pacIpoOCTpaHEHUE YIPYTUX BOJIH. YacToTa KojeOaHu U BHICOTA TOHA
3BYKa.

CB0oOOHBIE ANEKTPOMAarHuTHhIE KoJiebaHus1. OcuuiuiorpaMma epeMeHHOro TOKa.
KonpencaTop B enu nepeMeHHOro TOKa.

Karymka MHAYKTUBHOCTH B LIEMU MEPEMEHHOTO TOKA. Pe30HaHC B MOCIIE10BATENBHOM
LETIM IEPEMEHHOTO TOKA. M3mydeHne u npueM aIeKTPOMAarHuTHBIX BOJIH.

Pannocss3s.

JlaGopaTopHbie padoThI

N3ydeHne 3aBUCUMOCTH NIEpUOAa KOJIeOaHU HUTAHOTO (WK MPY>KUHHOTO) MasiTHUKA
OT JIJIMHBI HUTHU (WJIM MacChl Tpy3a).

5. OnTuka

IIpupona ceera. CKOpPOCTh pacIpOCTPaHEHUSI CBETA. 3aKOHBI OTPAXKEHUS U IPEJIOM-
neHuss csera. IlomHoe otpaxenue. JIuH3pl. [7ma3 kak onTuyeckas CHCTEMA.
OnTtuyeckue npudOpHI.

BonHoBbie cBolicTBa cBeta. HTepdepenius cBera. KorepeHTHOCTh CBETOBBIX JIyYEi.
Nurepdepenuuss B ToHkuX mieHkax. [lomocel paBHo# Tonmuubl. Konbia HeroToHA.
Hcnonbs3oBanne uHTEpPEpEHIIMN B HayKe U TexHuke. Judpakuus ceera. Audpaxuus
Ha eI B MapauienbHbIX Jydax. {udpakunonnas pemerka. [londarue o ronorpaduu.
[Honspuzanus nonepeunsix BoiH. [lonspusanus ceera. /[BoiiHOE TydenperoMIEHUE.
[Tonspounsl. HQucnepcust cBera. Buabl crnexktpoB. Crnektpbl ucnyckanusi. CHeKTpsl
norjiounieHus. YnpTpaduoneroBoe 1 nHGpakpacHoe U3MydeHHsl. PEHTreHOBCKUE JTy4Hu.
WX npupona u cBoMcCTBA.

Jlemoncmpayuu

3aKOHBI OTPAKEHUA U NTpEIOMIIEHUs cBeTa. [1ojIHOE BHYTpEHHEE OTpaKEHNE.
Ontuueckue npudopsl. UuTepdepentus ceera. udpaxuus cera.

[Tonapu3zanus ceera.

[TonydeHnue cnekTpa ¢ MOMOIIBIO IPU3MBL.

[Tony4yenue cnekTpa ¢ moMouIbo JUdpakuruoOHHON pemeTku. CeKTPOCKOII.
JlabopamopHwvie pabomul

N3yuenue n3o0pa>keHus MpeaMETOB B TOHKOM JIMH3E.

6. DNeMEeHTbI KBAHTOBOM (hU3UKHU

KBsantoBass ontuka. KsantoBas rtunore3a Ilnanka. @otonsl. BHemnuii
doroanekrpuueckuii 3pdext. Buyrpennuii potosrddext. Tunsl GoTO371€MEHTOB.



@uzuka atoma. Pa3BuUTHE B3IJISJ0B Ha CTPOCHHE BELIECTBA. 3aKOHOMEPHOCTH B
aTOMHBIX CHEKTpax Bojopona. SnepHas monenb aroma. Ombitel O. Pesepdopna.
Mopens atoma Bogopoaa o H. bopy. KBanToBbie renepartopsl.

®uznka aTOMHOro sjpa. EcrecTBeHHash pajMOAaKTHBHOCTh. 3aKOH PpaguOAKTUBHOIO
pacnana. CrocoObl HAOMIOACHHUS W PETUCTPALMU 3apsHKEHHBIX 4YacTUIl. DQPQexT
BasunoBa — UepenkoBa. CtpoeHue aToMHOro siipa. JledekT Macchl, SJHEprus CBsI3U U
YCTOMYMBOCTh aTOMHBIX sAziep. SAnepHble peakunu. ICKyCCTBEHHasi palMOaKTUBHOCTb.
Henenue Tsoxensix saep. LlenHas spepHas peakuus. Ympaisiemas LEMHAs PEaKkius.
Anepnsiii peaktop. IlomydeHue paaMOAKTUBHBIX H30TONOB M HMX MPUMEHEHUE.
buonornueckoe neicTBUE paIMOAKTUBHBIX U3JIYYEHUNW. DIEMEHTAPHBIE YACTUIIBI.
Jlemoncmpayuu

doTo3dQheKT.

JIuneiiuatele CHIEKTPbl pa3MYHBIX BellecTB. I3mydeHue Ja3epa (KBaHTOBOIO
reHeparopa). C4eTYuK HOHU3ZHPYIOUIUX U3ITYYEHUH.

7. OBomonus Beenennon

Crpoenne u paszsutue Bceenennon. Hama 3Be3nHas cucrtema — l[Manaktuka. pyrue
ranakTuku. beckoneunocts Bceenennoiut. Ilonarne o kocmomornu. Pacmmpsromasics
Bce- nennas. Moaens ropsuent Beenennoit. CTpoeHue u mpoucxoxaeHue [ anakTuk.
OBouonuda 3Be37. ['unore3a mpoucxoxacHuss CoaHEYHON cuUcTeMbl. TepMOsSaepHBI
cunre3. [Ipobnema TepmosiiepHoit 3HepreTuk. JHeprus CoyHIA U 3BE3/. DBOJIOLMS
3Be31. [Ipoucxoxaenre CoIHEUHOM CUCTEMBI.

JleMoHCTpauuu

Conneunas cuctema (MOJIEINb).

dororpadun miaHeT, cAeaHHbIE C KOCMUYEeCKUX 30H10B. Kapra JIyHbI 1 miaHer.
Ctpoenue u 3Bostonust BeenenHoil.

XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM JIEITEJIBHOCTH

CTYJAEHTOB
Conepxxanue XapaKkTepucTuKa OCHOBHBIX BUJIOB J€STEIbHOCTH CTY/I€HTOB
oOy4eHUs (Ha ypoBHE Y4EOHBIX IEUCTBHIN)

Beenenue YMeHMs OCTAaHOBKH LEJIEH JEATENBHOCTH, ITAHUPOBAHHUS

COOCTBEHHOH IEATENBHOCTH IS JOCTHKEHUS ITOCTaBICHHBIX
TeTIeH, TPEIBUICHHUS BOSMOYKHBIX PE3YJIbTaTOB ATHX JCHCTBUH,
OpraHM3aIlKd CAMOKOHTPOJIS M OLIEHKH MOJTYIECHHBIX
pEe3yJIbTaTOoB.

Pa3Butre criocOOHOCTH SICHO M TOYHO M3JIaraTh CBOM MBICIH,
JOTHYECKH 000CHOBBIBATH CBOIO TOUKY 3PEHHMSI, BOCIIPHHUMATh
Y aHAJIM3UPOBATh MHEHHUS COOCCETHUKOB, IPHU3HABAS IIPABO
JPYroro 4eloBeKa Ha HHOE MHEHHE.

[IpousBenenue u3mMepeHus: GU3NICSCKUX BEIMIMH U OIICHKA
T'PAHHUIIBI TIOTPEITHOCTEH N3MEPEHHH.

[IpencTaBineHne TPaHUIIBI TIOTPENTHOCTEH M3MEPEHUH MTPH
TIOCTPOE HAH TPa(HUKOB.

VYMeHNe BBICKA3bIBATh TMIIOTE3BI I 00BICHEHUS
Ha0JIF0TaEMBIX IBJICHUIA.




YMeHue npemnaratb MOJENN SBJICHUM.

YkazaHue rpaHul] IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
N3n0xeHne OCHOBHBIX IOJIOKEHUN COBPEMEHHON HAYYHOM
KapTUHBIMUDA.

[IpuBeeHNE TPUMEPOB BIUSHUSA OTKPHITUN B (pu3uKe Ha
IPOrPECCB TEXHUKE M TEXHOJIOIMHU IIPOU3BOACTBA.
Ucnone3oBanue MHTepHeTa as1st moucka MHGOpMaluu

1. MEXAHHKA

Kunematuka

[IpencTaBnenne ne MEXaHUIECKOTO IBMKECHUS Tela
yYpaBHEHUSIMU 3aBUCUMOCTU KOOPJMHAT U TPOEKIMEH
CKOPOCTH OT BPEMEHH.

[IpencTaBnenne MeXaHUYECKOTO JIBMXKEHHS Tea rpadruKaMu
3aBMCUMOCTH KOOPIMHAT U MPOCKIINEH CKOPOCTH OT BPEMEHH.
OrmpeneneHne KOOPAUHAT MPOHIEHHOTO MyTH, CKOPOCTH U
YCKOPEHHS TeJa Mo rpadukaM 3aBUCUMOCTH KOOPIHMHAT U
NPOEKIUNA CKOPOCTH OT BpeMeHU. OnpeiesieHne KOOpJMHAT
IPOUEHHOTO MyTH, CKOPOCTH U YCKOPEHUS TeJa 110
yYpaBHEHHSIM 3aBUCUMOCTH KOOPIMHAT

Y IIPOEKIIUN CKOPOCTH OT BPEMEHH.

[IpoBenenue cpaBHUTEIHHOTO aHAM3a PABHOMEPHOTO U

PaBHOIIEPEMEHHOTO JIBIXKCHU .

VkazaHue UCTIOJIb30BAHUS MOCTYNATEIBHOTO U BPAIATEIbHOTO
JBUYKCHUH B TEXHUKE.

[Ipuobperenue omnbiTa pabOTHI B TPYIITIE C BHIMOJIHEHUEM

Pa3TMYHBIX COIMATIBHBIX POJICH.

Pa3paboTka BO3MOXHON CUCTEMBI JEHCTBUU U
KOHCTPYKIIUH TS SKCTIEPUMEHTAIBHOTO OTIPEICICHHS
KAHEMaTHYEeCKUX BETHUYHH.

[Ipencrasnenue uHGopMaIu 0 BUIAX IBMKEHUS B BUJIE

TaOJIHIIBI

3aKOHBI COXpaHEHHUS
B MEXaHUKE

[IprmeHeHne 3aK0Ha COXPAHEHUSI UMITYJIbCA JJIs1 BBIYMCIICHUS
VU3MEHEHUN CKOPOCTEHN TEJI IIPU UX B3aUMOJICUCTBUSIX.
N3mepenne paboThl CUIT ¥ M3MEHEHHE KHHETHYECKON DHEPTHH
Tena. Berauciaenue paboThl CUIT M U3MEHEHUS KHHETHYECKOM
SHEPIrUH Tena.

Brruncnenne noTeHUMaNbHOM SHEPTUH TEJ B TPABUTAMOHHOM
nose. OnpeneneHue NoTeHIMAIBHON YSHEPTUU YIIPYTO
ne(opMUPOBAHHOTO TeJIa MO U3BECTHOM JeopmMariuu u
KECTKOCTH Tea.

[IprmeHeHue 3aKkOHA COXPAHEHUSI MEXaHUYECKOW YHEPTUU TIPU
pacyeTrax pe3yJabTaTOB B3aUMOICUCTBUM TEI
rPaBUTALIMOHHBIMU CUJIAMU U CUJIAMU YIIPYTOCTH.

VYkazaHue rpaHul] IPUMEHUMOCTH 3aKOHOB MEXaHUKH.
VYkazanue yueOHbIX TUCITUTUINH, TPU U3YYCHUN KOTOPBIX
HCTOJIB3YIOTCS 3aKOHBI COXPAHEHHUSI




2. OCHOBBI MOJIEKYJISIPHON (PM3UKH U AJIEKTPOIMHAMUKU

OCHOBBI
MOJIEKYJISIPHOM
KUHETHUYECKOH
teopun. neanbHbin
ras

BrimonHeHne 3KCIEPUMEHTOB, CITYKAIUX I 000CHOBAHUS
MOJIEKYJIsipHO-KUHEeTHUYecKoi Teopun (MKT).
Pemenue 3a1ay ¢ npuMEHEHHEM OCHOBHOT'O YpaBHEHUS

OCHOBBI
TEPMOIMHAMHUKHU

N3mepenne KoJIMyecTBa TEIIOTHI B IIPOLECCax
Teruionepenaun. Pacuer koianuecTBa TEMIOTH, HEOOXOAUMOIO
JUIS OCYILIECTBIICHHS 3aJaHHOTO MPOLECca C TeIUIonepeIadeH.
Pacuet u3meHeHust BHyTpeHHEN SHEPTHH Ted, pabOThl U
IIEPEJAaHHOI0 KOJIMYECTBA TEIJIOTHI C UCIIOJIb30BAaHUEM
IIEPBOT0 3aKOHA TEPMOJINHAMUKH.

Pacuer pa®oThl, COBEpILIEHHOHN Ta30M, 10 TpaduKy
3aBucumocTH p (V).

Brruucnenue paboThl ra3a, COBEpIIEHHOMN MPY U3MEHEHUU
COCTOSIHMS 110 3aMKHYTOMY IIUKITy. Beraucnenue KIIJI npu
COBEpUIECHUH ra30M pabOThI B IPOLIECCAX U3MEHEHMUSI
COCTOSIHUS 110 3aMKHYTOMY IUKITY. OOBbsSCHEHNE IPUHIUIIOB
JEeHCTBUS TEIJIOBBIX MalIUH. JleMOHCcTpanys pojau PU3NKU B
CO3JIJaHUU U COBEPILICHCTBOBAHUM TEIUIOBBIX JBUTATEIICH.
N3noxeHne CyTu 3K0JIOTUYECKUX MPo0ieM, 00yCIIOBICHHbBIX
paboOTOM TEIUIOBBIX JIBUraTEIEH U NPEII0KEHUE ITyTH X
peleHus.

YkazaHue rpaHvl] IPUMEHUMOCTH 3aKOHOB TEPMOJINHAMUKH.
YMeHue BECTH THAJIOT, BBICIIYIIMBATH MHEHHE OIIIOHEHTA,
y4aCTBOBATh B JUCKYCCHH, OTKPBITO BBIPAXaTh U OTCTAUBATh
CBOIO TOUKY 3PEHHUS.

VYkazanue yueOHbIX TUCHUIUINH, IPU U3YYEHUH KOTOPBIX
UCHOJIB3YIOT YueOHbIN MaTepuan « OCHOBBI TEPMOJIMHAMKI

CaoiicTBa Mapos,
YKUJIKOCTEU, TBEPABIX
TEN

N3mepenue BIaKHOCTH BO3IyXaA.

Pacyer konmuecTBa TEIIOTH, HEOOXOAUMOTIO 1Jis
OCYLIECTBJIEHUS IIpOLIEcca MEPEXoa BEUIECTBA U3 OJHOIO
arperaTHOro COCTOSIHUSA B JIPYTOE€.

DKCnepruMEHTAIbHOE UCCIIEI0BAHNE TEIIJIOBBIX CBOMCTB
BelecTsa. [IpuBeneHre npumMepoB KalnvUIAPHBIX SIBJICHUU B
OBITY, IPUPOJIE, TEXHUKE.

NccnegoBanne MeXaHMUECKUX CBOMCTB TBEPBIX TEN.
[Ipumenenue GpU3nUECKUX MOHATHIA U 3aKOHOB B yUeOHOM
MaTepuaie npoPpecCuoHaIbHOIO XapaKTepa.
Ncnons3zoBanne NHTEepHeTa A1 moucka nHopmanuu o
pa3paboTKax U MPUMEHEHUSIX COBPEMEHHBIX TBEP/bIX U
aMOp(HBIX MaTEPUATIOB

3.2neKTpoAuHaMuKa

DJIeKTpOCTaTHKA

Brruucnenue cun BSaHMOﬂCﬁCTBHH TOYCYHBIX JJICKTPUICCKUX
3apsAa0B.




Briuncrienrie HanpsKEHHOCTHU 3JEKTPUUECKOTO MOJISI OJTHOTO U
HECKOJIbKUX TOYEUHBIX JIEKTPUUYECKUX 3apsiI0B.
XapakTepUCTUKa OCHOBHBIX BUJIOB JIESITEIbHOCTH CTYAEHTOB
(Ha ypOBHE Yy4eOHBIX €CTBUI. Briuncienue noreHnuaia
AIEKTPUYECKOTO TOJISI OJTHOTO U HECKOIBKHX TOYEYHBIX
ANEKTPUYECKUX 3apsaaoB. M3MepeHre pa3HOCTH NOTEHIUAIOB.
N3MepeHne s3Heprun 31EKTPUYECKOTO OIS 3apSKEHHOTO
KOHJIEHCaTOpa.

Brrunciienre 3HEprun 3JIEKTPUIECKOTO OIS 3apSKEHHOTO
KOHJIEHCaTOpa.

PazpaboTka miaHa ¥ BO3MOKHOM CXeMbI ICUCTBUN
3KCIIEPUMEHTAIBHOTO OIPEICIICHUS IIEKTPOEMKOCTH
KOHJEHCATOPA U IUAICKTPUYECKON MPOHUIIAEMOCTH BEIIECTBA.
[IpoBeneHne CpaBHUTENBLHOIO aHAIA3a TPABUTALIMOHHOTO U
3JIEKTPOCTATUYECKOTO MOJIEH

IloCcTOAHHBINA TOK

N3mepenrie MOLTHOCTH 3JIEKTPUUECKOro Toka. M3mepenue
O/IC 1 BHYTPEHHETO CONPOTUBIIEHUS UCTOYHHKA TOKA.
BelnonHeHne pacyeToB CUIIBI TOKA M HANPSYKEHUH Ha ydacTKax
anekTpudeckux ueneil. O0bsICHEHHE Ha IPUMEpPE
ANEKTPUYECKO 11enu ¢ AByMs ucrtounukamu toka (31C), B
KaKOM CJIy4ae UCTOUYHUK IJIEKTPUUYECKON SHEPTrUuu paboTaeT B
pEeXHUME reHepaTopa, a B KAKOM — B PEXKUME MTOTPEOUTETIS.
Onpenenenne TeMIiepaTypbl HUTH HaKkaiauBaHus. Mi3mepenue
ANEKTPUUECKOTO 3apsiia dJIEKTPOHA.

CHsTHE BOJBTAMIIEPHON XapAaKTEPUCTUKH JUOMA.
[IpoBeaeHne CpaBHUTEIBHOIO aHATIN3A MOJTYITPOBOIHUKOBBIX
JIMOJI0B U TPUOJIOB.

Hcnons3zoBanne NHTEpHETA A1 TOMCKA HH(DOpMALIUU O
NEPCHEKTUBAX PA3BUTHS MOTYIPOBOJHUKOBON TEXHUKH.
YcTaHOBKA NPUYMHHO-CIIEACTBEHHBIX CBSI3EMN

MarHuTHbIC SIBJICHUS

N3MepeHne HHAYKIIMM MarHUTHOTO NOJis1. Beluncienue cui,
JNEUCTBYIOIIMX HA TPOBOJHUK C TOKOM B MAarHUTHOM IIOJIE.
Brruunciienue cui, IeMCTBYIOMIMX HA SJIEKTPUUYECKUM 3apsi/l,
JOBIKYLIUKCS B MATHUTHOM IIOJIE.

Hccnenosanue sABICHUN 3JIEKTPOMAarHUTHON MHAYKIIHH,
CaMOUHYKITUH.

Brruucnenue snepruu MarHuTHOro mosist. O0bsiICHEHHE
MIPUHIINATIA IEUCTBUS dJIEKTPOIBUTATEIIS.

OObsicHEHUE TIPUHIIUIIA IEUCTBUS FeHEepaTOpa IEKTPUIECKOTO
TOKa U DJIEKTPOU3MEPUTENBHBIX TPUOOPOB. OOBICHEHHE
MIPUHIINIA IEUCTBUS Macc-CrieKTporpada, ycKkopuTeaei
3apsKEHHBIX YaCTHII.

OOBsICHEHUE POJIM MAarHUTHOTO MOJIT 3€MJIH B KU3HU
pacTeHHUil, )KUBOTHBIX, YEJIOBEKA.

[IpuBeeHne NTpUMEPOB MPAKTUUECKOTO MPUMEHEHUS




M3YYEHHBIX SBJICHUI, 3aKOHOB, IPUOOPOB, YCTPOICTB.
[IpoBeneHne CpaBHUTEIBHOTO aHAIN3a CBOMCTB
ANEKTPOCTATUYECKOT0, MArHUTHOTO U BUXPEBOT'O
ANEKTPUYECKUX MOJIEH.

OObsicHEeHUE HA TPUMEPE MarHUTHBIX SIBJICHUN, TOUEMY
(bU3HKY MOXKHO pacCMaTpUBaTh KaK METAUCIUTUINHY

5. KonebGanus u BOJTHEI

Mexanuueckue
KoJic0a- HUsA

HccnenoBanue 3aBUCMMOCTH IIEpHOA KoJaeOaHUH
MaTEMaTHUYECKOTO MasiTHUKA OT €0 JJIMHbI, Macchl U
aMILTUTY Bl KOJICOAHUH.

HccnenoBanue 3aBUCMMOCTH TIeproia KojaeOaHuil rpy3a Ha
MPYKUHE OT €r0 MAacChl U KECTKOCTHU NPYKUHBL. Beruucnenue
nepuo/ia KoJaebaHuil MaTeMaTH4eCKOro MasiTHUKA 110
M3BECTHOMY 3HAUYEHHIO €r0 JJIMHBI. Beuncnenue nepuoaa
KOJIeOaHMil rpy3a Ha NPYKUHE 10 U3BECTHBIM 3HAYEHUSIM €r0
MaccChl M JKECTKOCTH IIPYKUHBI.

BripaOoTka HaBBIKOB BOCIPUHHUMATh, aHAJIU3UPOBATbD,
nepepadaThIBaTh U MPEIbABIATH HHPOPMALUIO B
COOTBETCTBHHM C ITOCTABJICHHBIMH 33Ja4aMH.

[IpuBeneHre NpUMEpPOB aBTOKOJIE0ATENbHBIX MEXaHUUECKUX
cucteMm. [IpoBenenue kinaccuduxanuu kojaeoaHun

Ynpyrue BoJHBI

N3mepenne 1nmHbBI 3ByKOBOM BOJIHBI 110 PE3YJIbTAaTaM
Ha0MI0AeHNI UHTEp(PEPEHLINH 3BYKOBBIX BOJIH.
HaGntonenue u o0bsicHeHUE SBIICHUN UHTEPPEPEHIINH U
Tu(dpakMi MEXaHUYECKHUX BOJIH.

[IpeacraBnenue obnacreil NpUMEHEHU YIbTPa3ByKa U
NEPCHEKTUBBI €r0 UCMOJIb30BAHUS B PA3IMYHBIX 00JIaCTIX
HAyKH, TEXHUKH,

B MEJUILMHE.

N3noxxeHne CyTu 3KOJIOTUYECKUX MPOOJIeM, CBA3aHHBIX C
BO3JIEH- CTBUEM 3BYKOBBIX BOJIH Ha OPTraHU3M Y€JOBEKA

DJIEKTPOMarHuTHHIE
KoJieOaHus

HaGnroenne ociuiorpaMM TrapMOHUYECKUX KOJIeOaHui
CWJIBITOKA B LIETIH.

W3mepenne aeKTpoeMKoCTH KoHeHcaTopa. M3mepenue
UHIyKTUBHOCTH KaTYIIIKH.

HccrenoBanue sIBICHUS 3JEKTPUUECKOTO PE30OHAHCA B
NOCJIEI0BATEIILHOM LICTIH.

[IpoBenenne anamoruu MeEXAy (HU3UUECKUMHU BEIWYUHAMH,
Xapak- TEPHU3YIOIUMU MEXaHUYECKYI0 M DJIEKTPOMArHUTHYIO
K0JIeOaTeIbHBIE CUCTEMBI.

Pacder 3HaueHUI CHIIBI TOKA M HAMPSKEHUS HA DJIEMEHTAX
HEMUIIEPEMEHHOTO TOKA.

WccnenoBanue nmpuHIUna aeicTus Tpanchopmaropa.
HccnenoBanue npuHLKIA JEUCTBUS FeHEpaTOpa MEPEMEHHOTO
TOKA.




Hcnonn3oBanne VHTEpHETA 11 IOMCKa HHMOPMAITIH O
COBPEMEHHBIX cloco0ax rnepenavn 3JIeKTPOIHEPTUU

DJIEKTPOMarHuTHHIC
BOJTHBI

OcymecTBiIeHHE paguoepeaun U paaruorprueMa.
HccnenoBanue CBOWCTB AIIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO
MOOMIBHOTO TeaedoHa.

Pa3BuTHE IEGHHOCTHOTO OTHOIICHHUS K U3y9aeMbIM Ha YpOKax
¢u3nku 00bEKTaM U OCBAaMBACMbBIM BUIAM JIESATEITHBHOCTH.
OO0bsicHEeHNE TPUHIMITHAIBHOTO PA3IUYUs TPUPOABI YIPYTHX
M 3JIEKTPOMAarHUTHBIX BOJH. V3110’KeHNE CYTH KOJIOTUYECKUX
po0JIeM, CBSI3aHHBIX C 3JIEKTPOMATrHUTHBIMU KOJICOAHUSMU H
BOJTHAMH.

OOBsiCHEHUE POJIH DJIEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX
ncciienoBaHusax Beenennoit

6.0nTuka

[Ipupona cera

[IprmeHeHne Ha NPAKTUKE 3aKOHOB OTPAXKECHUS U
IIPEJIOMJICHUS CBETA IIPU PELLICHUU 3a/a4.

Ornpenenenue CeKTpalbHbIX TPAHULl YyBCTBUTEIBHOCTH
YEeJI0BEUECKOro TJI1a3a.

YMeHue cTpoutb U300pakeHus PEeIMETOB, 1aBacMbIe
auH3aMu. Pacuer paccTosiHUS OT JIMH3BI 10 U300paKeHUs
MpeIMeETa.

Pacuet ontuueckoil cuibl TuH3bL. I3MepeHne poKycHOTo
PACCTOSTHUSI JIMH3BI.

HcneiTanne moaenei MUKPOCKONA U TEJIECKOIA

BoHOBBIE CBOMCTBA
CBETA

HaGnronenue siBneHust UHTEPPEPEHIINH SIEKTPOMArHUTHBIX
BoJIH. HaOmtonenue sinenus qudpakiiny 3J1€KTPOMarHUTHBIX
BOJIH.

HaGnronenue siBneHust moyisipu3aiiiy JIeKTPOMarHUTHBIX
BOJIH. MI3MepeHue JUIMHbI CBETOBOM BOJIHBI 110 PE3YJIbTaTaM
HaOMoIeHus siBJIeHUs! nHTepPepennnn. Hadmonenue spnenus
nudpakiuu ceeta. HabmroneHue siBiaeHUS MOISApU3auu 1
nucrepcuu cBera. [Iouck pa3iniyui U CXOACTBA MEXKITY
TU(PaKIMOHHBIM U JTUCTIEPCUOHHBIM CIIEKTPaMHU.

[IpuBeneHue mpuMepoB MOSBICHUS B IPUPOJIE U
UCIIOJIb30BaHUs B TEXHUKE SBJICHUN HHTEpdEpEeHITUH,
nudpakiyy, moaspu3aluy U aucnepcuu ceerta. [lepeuncienue
METOJI0B TTO3HAHUS, KOTOPHIEC UCTIOIB30BAHbI ITPU U3YYEHUU
YKa3aHHBIX SIBJICHUMN

7.21eMEeHThl KBAHTOBOU (PU3UKH

dusuka aroma

Hab6untofienue e auHeiuaTbix CEKTPOB.

Pacuer 4acTOTBI U AJMHBI BOJHBI UCITYCKAaEMOI'O CBETA IIPH
IIepexo1eaTomMa BOJOPOJa U3 OJHOTO CTAlIMOHAPHOTO COCTOSHUS
B JIPyTOE€.

OObsCHEHNE TPOUCXOKAECHHS JTMHEHYATOTO CIIEKTpa aToMa
BOJIOPOJIA U pa3INyMsl JMHENYATHIX CIEKTPOB Pa3IMYHbIX T'a30B.




HccrenoBanue JIMHENYATOTO CIIEKTPA.

UccnenoBanue npuHuuna padoThl JJIFOMUHECLIEHTHOM
namnbl. Habmtoienne n 00bsCHEHNE NPUHIKIA ACHCTBHSA
nasepa.

IIpuBeneHre IpUMEPOB UCIIOIL30BaHMS JIa3epa B
COBPEMEHHOWHAYKE U TEXHUKE.

Ucnone3oBanue MHTepHeTa 11 noucka nH(GopmaIuu o
IIEpCIIEKTHBAX IPUMEHEHHUS Ja3epa

dusnka aTOMHOIO
spa

Habntonenue TpekoB anbda-yacTuil B kamepe BuiibcoHa.
PeructpupoBaHnue sA€pHBIX U3JyUYEHHU C MOMOIIBIO CUETUMKA
['eiirepa.

Pacuer 3Hepruu cBsI3M aTOMHBIX AJ€Ep.

Ompenenenue 3apsaa 1 MacCOBOIO YHCIa aTOMHOTO A/pa,
BO3HHMKAIOUIETO B PE3YJIbTATE PAJMOAKTUBHOIO pacmaja.
Beruncnenue snepruu, 0cBoOOKAAIOIIEHCS TTPH
pPaaIOaKTUBHOMPACTIAE.

Omnpenenenue NpoayKTOB SIEPHON PEAKIHH.

Brruncienye 3Heprun, 0CBOO0XKIAAIOMIEHCS TIPU SAEPHBIX
peakuusix.[lonnmManue npenMyniecTB U HEJOCTATKOB
UCII0JIb30BaHMSI aTOMHOM SHEPTUH U MOHU3UPYIOIIUX U3Ty4YEHU
B [IPOMBIIIIEHHOCTH, METUITUHE.

N3noxeHue CyT 3KOJIOTHYECKUX MTPoOJIeM, CBSA3aHHBIX C
OMOJIOTUYECKUM JICUCTBUEM PATMOAKTUBHBIX U3TYUECHUI.
[IpoBenenue knaccupuKauy IEMEHTAPHBIX YACTHIL 110 UX
(Gu3nyecKUM XapakTepucTukam (Macce, 3apsay, BpeMEeHU
KU3HU, CIUHYH T. 1. ).

[TonrMaHue IIEHHOCTEW HAyYHOTO TIO3HAHUS MHUpa HE BOOOIIE
JUTSL 4eJIOBEYECTBA B IIEJIOM, a JIJIsl KAKIO0TO 00yYaroIIerocs
JUYHO, IEHHOCTEN OBJIAZICHUSI METOJIOM HAyYHOTO MO3HAHUS
JUIsL TOCTHMOKEHUSI ycrexa B JII000OM BUJIE TPAKTUUECKOM
JICSITEIbHOCTU

CrpoeHnue u
pa3Butue Beenennoit

Habmronenue 3a 38e31amu, JIyHOU U 1J1aHeTaMu B TE€JIECKOTI.
HaOntoneHue coIHEUHBIX TSITEH C MOMOIIBIO TEJIECKONa U
COJIHEYHOTO DKpaHa.

Hcnons3zoBanne NHTEepHETA A1 TOMCKA U300pasKeHUI
KOCMUYECKUX 00BEKTOB U MH(POpMaIuu 00 UX 0COOCHHOCTSIX
OO6cykaeHne BO3MOXHBIX CIIEHAPUEB ABOTIONMN BeeneHHoi.
Hcnonws3oBanue MHTEpHETA 1151 TOUCKA COBPEMEHHOM
uHdopmaruu o pazputuu BeenenHoit. Onenka nHGOpMaIiH ¢
MO3UIIMU €€ CBOMCTB: JJOCTOBEPHOCTH, 0OBEKTUBHOCTH,
MOJIHOTHI, aKTYaJbHOCTHU U T. 1.




YYEBHO-METOJIMYECKOE
N MATEPUAJIBHO - TEXHUYECKOE OBECITEYEHUE ITPOI'PAMMBI
YUYEBHOUN JUCIHIUTUINHBI
OcBoeHue mporpaMmbl Y4eOHON AUCHUIIITMHBI « PU3HKa» OCYIIECTBIAECTCS B Y4EOHOM
kaOWHETe, B KOTOPOM UMeEETCs CBOOOAHBIN JoCTyn B MIHTEpHET BO BpeMsl y4eOHOTO
3aHATHUS U B IEPUO/] BHE- YUEOHOM JIeATeTbHOCTH 00yUYarOIIMXCS.

B cocraB kabuHeTa (pU3MKU BXOIUT:

VY4eOHbIl KAOUHET TEXHUYECKOW MEXaHUKH, PU3UKU U ACTPOHOMHUH.

KommnbroTepsl mpenogaBaTeiss U CTYJIEHTOB, MyJIbTUMEANA IMPOCKTOp, AyJUTOpHAs
JI0CKa, KpaH, 00yyarolue Meauapecypchl.

JIeMOHCTpallMOHHBIM ~ y4eOHBIM MaTepuan (ClIOBapu, CTEeHJbI, J1abopaTopHOE
0o0opyoBaHUE, MAKETHI U JIp.).

B mporecce ocBoeHus mporpamMmbl Y9eOHON NMHCHMIUIMHBI «DU3MKa» CTYICHTHI
JOJDKHBI UMETh BO3MOJKHOCTBH JOCTyIHa K JJICKTPOHHBIM YYEOHBIM MaTepHuaiaMm I10
bu3uKe, UMEIOMUMCS B CBOOOTHOM JIOCTYIIEC B ceTH MHTEepHET (JIEKTPOHHBIM KHUTAM,
MpaKkTUKyMaM, TectaM, Matepuanam EI'D u ap.).
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B HAYKy»).



Tembl pepepaToB (10KJI210B), HHAUBUAYAJIBHBIX IPOEKTOB
Anexcanap I'puropbeBud CTONETOB — PyCCKUM (UBHK.
Anexcannp CrenanoBud IlonoB — pycckuid yueHbli, H300peTaTesnb pauo.
AnbpTepHaTHBHAS YHEPreTUKA.
AKYCTHUYECKHE CBOWCTBA MOJIYIIPOBOIHUKOB.
AHzipe Mapu AMniep — OCHOBOTIOJIOKHUK 3JIEKTPOIUHAMUKH.
ACHHXPOHHBIN ABUTATEb. ACTEPOUIBI.
ACTpOHOMUS HAIIMX THEH.
Atomuas ¢usuka. U3oronsl. [Ipumenenne painoakTUBHBIX U30TOIOB.
beckOHTaKTHBIE METOABI KOHTPOJISI TEMIIEPATYPHI.
bunonsipHbie TPaH3UCTOPBI.
bopuc CemenoBuu Slkodu — ¢Gu3uK 1 U300peTaTeb.
Benuuaiime oTKpbITUS (DPU3UKU.
Bubl a5ieKTpruecKuX pa3psaaoB. DIEKTPUUECKUE pa3psiibl Ha CIIyKOe YeoBeKa.
Bnusgnaue nedexToB Ha pu3nUECKHe CBOMCTBA KPUCTAILIOB.
Bcenennas u temHas Marepus.
lNanuneo [Nanuiieit — oCHOBATENH TOYHOTO €CTECTBO3HAHUSA.
['onorpadus u ee npuMeHEHHE.
JIBr>KeHuE Tena IEpEMEHHON MacChl.
Hudpakuus B Hallel KU3HHU.
Kurakue KpUCTAILIBL.
3akonbl Kupxroda asis1 snekrpudeckoit Lemnu.
3aKOHBI COXPAHEHUSI B MEXAHUKE.
3HaueHue OTKpbITUH [ anues.
Urops BacunbeBuu KypuaToB - pusuk, opranuzaTop aTOMHON HAYKW U TEXHUKHU.
Ncaak Hpr0TOH — co3aaTenb KiIacCuu4ecKo (PU3MKHU.
Hcnonp30BaHne 2EKTPOIHEPTUU B TPAHCIIOPTE.
Knaccudukanus u xapakTepUCTHKHU JIEMEHTAPHBIX YaCTHI.
KoHCcTpyKIMOHHAasA MPOYHOCTH MaTepuaa u €€ CBI3b CO CTPYKTYPOM.
KoHcTpykuus v BUJIbI JIa3€pOB.
KpuosnektpoHrka (MUKPO3JIEKTPOHHUKA U XOJIO/).
JlazepHble TEXHOJIOTHH U UX UCIOJb30BaHUE.
Jleonapno na Bunun — ydeHbli 1 ©300peTaTeb.
MaruutHble u3mMepeHus (MPUHIUIBI TOCTPOCHUS TPUOOPOB, CIIOCOOBI U3MEPEHUS

MardmMTHOI'O IIOTOKaA, MarHuTHOM I/IHILYKI_II/II/I).

Maiikn ®apaneit — co3narenb ydeHus 00 dSJIEKTpOMarHUTHOM Tonie. Makc

Ilmank

MeTox MEUYEHBIX aTOMOB.

Metob1 HAOJIIOAEHUS U PETUCTPAIIMN PATUOAKTUBHBIX U3TyUYCHUN U YacTHII.
MeTozp! orpeneneHns INIOTHOCTH.

Muxann BacunbeBud JIOMOHOCOB — yYEHBIM SHIMKIJIONEIUCT.

Mogenu atoma. OnbIT Pezepdopa.

MonekyJISIpHO-KUHETUYECKAS TEOPUS UICATIbHBIX Ta30B.

MoK — ra30BbIi paspsal B IPUPOIHBIX YCIOBUIX.



* Hanorexnomoruss — MEXIUCHUIUIMHAPHAS O00JacTh (QPyHIAMEHTAIBbHOU H
MPUKIIA/l- HOM HAYKH U TEXHUKH.
*  Hukona Tecna: )xu3Hb U HEOOBIYANHBIE OTKPBITHUS.
*  Hukoumait Konepauk — co3aaTesnb reIMoueHTPUYECKON CUCTEMBI MUPA.
*  Hwuibc bop — onun u3 co3mareneit COBpeMeHHOU (PU3UKH.
*  Hykneocunres Bo BceneHnou.
*  OObsacHeHue POTOCUHTE3A C TOUKH 3pEHUS HUBHKHU.
*  Onruueckue ABIEHUS B IPUPOJE.
*  OTKpbITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOM CBEPXITPOBOAUMOCTH.
*  IlepeMeHHBII 3JIEKTPUYECKUN TOK B €70 TPUMEHECHHUE.
* [Ima3zma — yeTBepTOE COCTOSTHUE BEIIECTBA.
*  IInanersl COTHEYHON CUCTEMBI.
*  ITlomynpoBOAHMKOBBIE TATYUKH TEMIIEPATYPHI.
*  IlpumeHeHME KUIKUX KPUCTAJUIOB B MPOMBIIIJIEHHOCTH.
*  IIpuMeHeHHE AAEPHBIX PEAKTOPOB.
*  Ilpupona peppomaruerusma.
*  IIpobGiembl F5KOIOTUH, CBI3AHHBIE C UCIIOJIB30BAHUEM TEIIOBBIX MAIIMH.
*  IIpousBoxcTBo, epeada U UCIOJIb30BaHUE AIEKTPOIHEPTUH.
*  IIpoucxoxnenue CONHEYHON CUCTEMBI.
*  IIpe3onsnexTpuyeckuii 3pPeKT ero npuMeHeHHe.
*  PazButHe CpeaCTB CBA3U U paguo.
*  PeakTuBHBIC JBUTATEIN U OCHOBBI pAOOTHI TETLIOBOI MAIIUHBI.
*  PenukToBOE H3IIydYeHHE.
*  Penrrenosckue nyun. Mcropus orkpeitus. [Ipumenenue.
e Poxzaenue u 3BOIIOLUSA 3BE3.
*  Ponp K. O. [InonK0BCKOTO B pa3BUTUA KOCMOHABTHKHU.
*  (CBer — 2IEKTpOMArHUTHAs BOJIHA.
*  Ceprenn IlaBnoBnu KoponeB — KOHCTPYKTOp M OpPraHHM3aTOp HNPOU3BOJCTBA
paKETHO- KOCMHUYECKOW TEXHUKH.
*  CoBpemeHHasi CTyTHUKOBAs CBSI3b.
*  CoBpemenHas (pu3nveckas KapTuHa MUpA.
*  CoBpeMeHHBIE CPEACTBA CBA3H.
e ConHue — UCTOYHHK XKU3HU Ha 3eMII€.
*  TpanchopmaTopsi.
*  VYapTpa3Byk (IOJIydeHHUE, CBOWCTBA, IPUMEHEHHE).
*  YnpapiseMbli TEPMOSIAEPHBIN CUHTES.
*  YckopuTenu 3apsKEHHBIX YaCTHII.
*  @usuka 1 My3bIKa.
*  @dusuyeckue cBOMCTBa aTMOCHEPHI.
*  ®oroaddekt. [Ipumenenue apnenus porordpdexra.
*  Xanc Kpuctuan Opcre — OCHOBONOJIOKHUK JIEKTPOMArHeTU3Ma.
«  IIIkana 31eKTpOMarHUTHBIX BOJIH.
*  DKOJOrM4yeckue npoOIeMbl U BO3MOKHBIE MMYTH UX PELICHUS.
*  DJIEKTpOHHAs NPOBOJAUMOCTbH METAIOB. CBEPXIIPOBOAUMOCTD.
e Owmwunuit XpuctuaHoBud JIeHI] — pyccKuil GU3MK.



