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obmero o0pa3oBaHHs, NpPENbABIAEMBIX K CTPYKTYpe, COAEPXKAHHIO M pe3yJbTaTraM
ocBOeHHsl y4eOHOU aucnuIuIMHbl «Pu3uKka», B COOTBETCTBHHM ¢ PekoMeHIamusMH IO
OpraHM3alii TOJNy4YeHHs cpeaHero obmero oOpa3oBaHHs B IpejeNaX  OCBOCHHS
o0pa3oBaTeNBHBIX IPOrpaMM CpeaHero mnpodeccHoHanbHOro obpaszoBaHus Ha 06ase
OCHOBHOTO 0011ero o6pazoBanus ¢ yueTroM TpeGoBanuii (peneparbHBIX IOCYyIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHJAPTOB M MOJTydaeMoi MpodecCH WK CICHHAIBHOCTH CPETHErO
npodeccuonansHoro obpazopanus (mucbMo JlenapraMenTa rocyAapCTBEHHOM MOITUTHKA
B cepe moaroToBku paGoumx kampoB u JIIO Munobprayku Poccum ot 17.03.2015
Ne06-259).
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NOACHUTEJIBHAS 3AITUCKA

[Tporpamma  oOmieoOpa3oBareibHON — y4eOHOM — AMcUMIUIMHBL  «Dusuka»
npeaHa3HayeHa Il u3ydeHus (U3HKH B NpodeCCHOHANBHBIX  00pa3oBaTeIbHBIX
opranuzaumsx CITO, peanusyromux oOpa3oBaTesbHYHO NPOrpaMmy CpeiHero oodiero
oOpa3oBaHusi B mpeaesax OCBOGHUS OCHOBHOI MpogecCHOHaIbHONH 00pa30BaTesbHON
nporpammel CITO  (OITOIT CITO) na ©a3e ocHoBHOro obuero odpa3soBaHust MpH
MOArOTOBKE KBAIM(PUUMPOBAHHBIX PabOYMX M CIyKAIIMX, CHELHAIMCTOB CPEIHEro
3BEHA.

[Tporpamma paspaborana Ha ocHoBe TpebGoBanuii ®I'OC cpennero obiuero
oOpa3oBaHus, TPEABSBISIEMBIX K CTPYKTYpe, COAEPIKAHHIO M pe3yJIbTaTaM OCBOEHHS
yueOHOM AuCUMIUTHHBI « PU3KMKa», B COOTBETCTBHHU ¢ PeKOMEHIalMsAMI MO OpraHU3aLHH
MOJIy4eHHsi cpenHero odmero oOpa3oBaHus B Mpefenax OCBOeHHs 00pa30BaTeNbHbIX
nporpamMm cpeaHero npodeccuoHanbHOro oOpasoBaHus Ha 0ase OCHOBHOrO 00LIErO
oOpa3oBaHusi ¢ yueToM TpeOoBaHuil (eiepabHbIX roCyAapCTBEHHbIX 00pa30BaTeIbHbIX
CTaHJIapTOB M rojnydaemoil  mpodeccMd MM CHELHaIbHOCTH  CPEeIHero
npogeccuoHanbHOro odpasosanus (nmucbmo JlenaprameHTa rocy1apCcTBEHHON MOJINTHKU
B cepe noaroroBku padoumx kaapoB u IO MunoOGpuayku Poccum ot 17.03.2015
Ne06-259).

Conepxkanne nporpaMmbl «Du3Kka » HaNpaBleHO HA AOCTHXKEHHE CIIEAYHOLNX
ueJiei:
® OCBOEHHE 3HaHWUI O (yHAAMEHTaJbHBIX (U3NYECKMX 3aKOHAX W MPUHLIMIAX,

NeXalMX Ha OCHOBE COBPEMEHHOH (u3nueckoil KapTHHBI MHpa;, Haubonee
BaXXHBIX OTKPBITHAX B 00iacTH (PU3MKH, OKa3aBIUMX OMpeNessollee BIHsHHE Ha
pa3BUTHE TEXHUKU U TEXHOJIOTHUH; METO/IaX HAYYHOTO MO3HAHHS TIPHPOJIBI;

e OBJIaJleHHE YMEHHSIMH TPOBOAWTbL  HAOJIOJEHMS, TJIAHUPOBATH W  BBIMOJIHATD
9KCMEPHMEHTBI, BbIJBUTATh THIOTE3bl H CTPOUTH MOJEJH, NMPHMEHSTh MOJy4YeHHbIE
3HaHMS 1O (u3KMke it OOBSICHEHHS Pa3sHOOOPA3HbIX (U3MYECKUX SBJICHUH M
CBOICTB  BEIUECTB, MPAKTHYECKHU MHCIOJIb30BaTh (pU3NYECKHE 3HAHMs, OLIEHMBATb
JIOCTOBEPHOCTb €CTECTBEHHO-HAYYHOI MHPOPMALHK;

® Dpa3BUTHE T[O3HABATE/IbHbIX HMHTEPECOB, MHTE/UIEKTYaJbHbIX W  TBOPYECKHX
cniocobHOCTeH B mpouecce MpUOOpeTeHHs 3HaAHWH M yMeHWil mno ¢usnke c
HCIOJIb30BaHHEM Pa3MMYHBIX HCTOYHHUKOB HWHMOPMALMH M  COBPEMEHHBIX
HMH(pOPMALIHOHHBIX TEXHOJIOTHIA,

e BOCnHUTaHHe YOEKIEHHOCTHM W BO3MOXKHOCTM TIO3HAHHA  3aKOHOB TPHPOIbIL,
MCMOJIb30BAHUsL JIOCTIHOKeHMH (u3uku  Ha Onaro  pasBUTHSL  YEJIOBEUYECKOI
LUMBWIM3AUMK, HEOOXOAMMOCTH  COTPYAHHUYECTBA B MPOLECCE  COBMECTHOIO
BBIMIOIHEHHSI  33/]a4, YBAKMTEJNBHOrO OTHOLIEHHS K MHEHMIO OINMOHEeHTa MpH
obcykaeHnn mnpobjeM eCTeCTBEHHO-HAyYHOrO COAEp)KaHHs; TOTOBHOCTH K
MOpaNbHO-3TUYECKOH OLEHKE HCMONb30BAHMS  HAYYHbIX JOCTHI)KEHHIi, 4yBCTBa
OTBETCTBEHHOCTH 32 3aLUUTY OKPY’KaloLIeH Cpeabl;

®  1CNOJIb30BaHHE MPHOOPETEHHbIX 3HAHWI U YMEHHI Ul PEIleHUS MPAKTHYECKUX
3a7a4 MOBCEJHEBHON KU3HM, obecreueHusi 0€30MacHOCTH  COOCTBEHHON JKH3HH,
PaLMOHANILHOTO  MPHPOAONOJIL30BAHHS M OXpaHbl OKpYyKaloolleH cpenasl H
BO3MOXKHOCTb MPUMEHEHUs] 3HAHWH TpU PELIeHWH 3a7a4, BO3ZHUKAKOLMX B
nocienyouieii npodeccuoHaibHON 1eSTeIbHOCTH.

B nporpammy BKIIOUEHO COAEplKaHHWe, HampaBieHHOe Ha (HOpPMUpPOBaHHE Y
CTYZIEHTOB KOMMETeHLUi, HeoOxoaumbIx st kauecTBeHHOro ocsoenust OIIOIT CITO na
0aze ocHoBHOrO 00mEero o0pa3oBaHUs C MOJy4EHHEM CpeaHero oduiero oOpa3oBaHus,
MPOrpaMMmbl  MOATOTOBKM KBANM(ULMPOBAHHBIX  pabOYMX, CHyKALIHX; MPOrpaMMbl
NoAroToBKH crnieuuanuctos cpennero 3sena (ITTIKPC, TITICC3).
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OBILAS XAPAKTEPUCTHKA YYEBHOM JIMCHUTILIMHBI «®PU3UKA»

B ocHoBe y4yeOHoii aucuuruimbel «Pu3nka» JEKUT YCTaHOBKA Ha opMupoBaHue
y oOyudaembIX cHCTeMbl 0a30BbIX MOHATHH (U3NKH M MpPEACTaBI€HHI O COBPEMEHHOMH
(usnueckoll KapTHHE MHUpa, B Takke BbIpadOTKAa yMEHWil NMpuUMeHsTb (usnuyeckue
3HAHUSI KaK B NPOQECCHOHAIBbHON IeSATENbHOCTH, TaK M JUld  PeLIeHHs KU3HEHHBIX
3a1au.

MHorue nonoxxeHusi, pasBuBaeMbie (PU3UKOH, PacCMaTPUBAKOTCS KaK OCHOBA
CO3/1aHMSl M MCTIONb30BAaHHA MH(POPMALMOHHBIX ¥ KOMMYHHMKALIMOHHBIX TEXHOJOTUii
(UKT)-oaHoro ux Hanbonee 3HaUMMBIX TEXHOJIOTHYECKUX JOCTHKEHHUH COBPEMEHHOM
LIMBUJIN3ALIHH.

®u3Mka AaeT K04 K MOHMMAHUIO MHOTOYMCIEHHBIX SIBIEHHI M TNPOLIECCOB
OKpYy’Kaiolero Mupa (B €CTeCTBEHHO-HAy4HBIX OOJACTSIX, COLMOJIOTHH, OJKOHOMHKE,
A3bIKe, JuTepatype u ap.). B ¢usuke ¢GopmupyrOTCs MHOrHe BHIbBI IEATEIbHOCTH,
KOTOpbIe UMEKT MeTanpeamerHblii xapakrep. K HUM B nepByr ovepenb OTHOCSTCS:
MOzIeTHpOBaHHe OOBEKTOB M MPOLIECCOB, MPUMEHEHHE OCHOBHBIX METOJOB IMO3HAHMS,
CUCTEMHO-UH(OPMALIMOHHBINH  aHanu3, (GOpMyJIHPOBAHHE TIMIOTE3, AHAIN3 U CHUHTE3,
cpaBHeHue, obobuieHue, CHCTeMaTHU3allusl, BBISBJIEHHE MPUYHHHO-CJIECTBEHHbIX
CBsi3el, TMOUCK AaHaJOroB, YIpPaBlieHHE obbekramu M mpoueccamu. MmenHo sta
JMCLIMIUIMHA MO3BOJISIET  MO3HAKOMHMTH CTYIEHTOB C HAY4YHbIMH METOJAMH IMO3HAHUS,
HAY4YHTh X OTJINYATh TMIIOTE3Y OT TEOPHH, TEOPHIO OT HIKCMEPUMEHTA.

Ddusmka MMeeT  O4YeHb  OOnbIIOE M BCEBO3PACTANOLIEE  YMCIO
MEKIUCLIUTUIMHAPHBIX CBs3€i, Ha YpOBHE TMOHATHIHOrO ammnapara, TaK H
uHcTpyMeHTapusi. Cka3aHHOE MO3BOJISIET paccMaTpuBaTh (GHU3HMKY Kak MeTa AUCLHUIUIHHY,
KOTOpasi MPeIOCTaBIsAeT MEXIUCLIMIUIMHAPHBIIA S3bIK Ul ONMHCAHHS HAay4YHOI KapTHHBbI
MHpA.

du3uka ABJISETCS CHCTEMOOOPa3yruM (HaKTOPOM [Jisi €CTECTBEHHO-HAYUYHBIX
yueOHBbIX MPEeIMETOB, MOCKOJbKY (PU3MUECKHe 3aKOHbI JIeKaT B OCHOBE COIEpIKaHUs
XUMHUH, Onosiornu, reorpaduu, aCTPOHOMHMH U CMELMAIbHBIX AUCUHUIUIMH (TeXHUYeCKast
MEXaHUKa, JJIEKTPOTEXHHUKA, JEKTPOHHKAa W 1p.). YueOHas aucuuruimHa «Puszukay
CO3/aeT  yHHMBepCalbHyr 0asy  ans u3ydeHus oOuenpodecCHOHANBHBIX U
CHeLMaNbHbIX AMCLUMIUIMH, 3aKjajbiBas (QyHAAMEHT Uil MOCHEAYyLero o0y4YeHus
CTY/IEHTOB.

OOnanas  norvuyeckol  CTPOMHOCTBIO M OMUPAsIChb HAa IKCMEPHUMEHTaJbHbIE
(bakTbl, y4yeOHas aucuurinHa « PU3uKa» SBISETCS OCHOBOI YY€HHSI O MaTe€pHaJbHOM
MHpE U peuraer nmpoOaeMbl TOro Mupa.

Uzyuenne Qusnku B MpoeCCHOHANBHBIX OpraHu3alusX, peau3yLInX
o0Opa3oBaTeNibHYI0 NPOrpaMMy cpeaHero oduero odpa3oBaHHUsi B Ipeaesax OCBOEHHS
OIIOIT CITO na 6a3e ocHoBHOro obuiero oOpa3oBaHus, UMEET CBOM CIOCOOHOCTH B
3aBHCUMOCTH  OT npodusiss npodecCHOHaNBHOro 00pa3oBaHus. JTO BBIpaKaercs B
cozepkaHuM 00yuYeHHsl, KOJMYECTBE YaCOB, BbIACNSEMbIX HA M3YYE€HUE OTAEJbHBIX TEM
nporpamMMsl, riiyOMHE MX OCBOEHHS CTyJAeHTaMH, OObeMe U XapakTepe MpakTHYECKHUX
3aHSATUH, BUAAX BHEAYIUTOPHOI CaMOCTOSTENbHOH pPaboThl CTYIEHTOB.

ITpu OCBOEHMU  CrELHATbHOCTEH CIIO TexHonoruyeckoro mnpoduis
npodeccuonanbHoro  obpasoBanuss  ¢usmka usydaercs Oonee yrayONeHHO, Kak
npo¢uibHas yueOHasi JUCLIMIUIMHA, YYMTBIBArOINas creunduky OCBaNBaEMbIX
npodeccHii uJu CrenuaTIbHOCTEN.

B conepxanun y4eOHON AMCUMIUIMHBI TO (HU3HKE Npy  MOATOTOBKE
00y4aroIMXCsl MO CMNeUAbHOCTAM TEXHOJIOTH4ecKoro npoduisi npodeccHoHaaIbHOro
oOpa3oBaHusi npodeccuoHanbHOI COCTaBJIAIOLLEH ABJISIETCS pasnen

«DNeKTpOAMHAMHKA», TaK KaK OOJBbLIMHCTBO CHELMAJILHOCTEH, OTHOCSLUUXCS K 3TOMY
npo U0, CBSI3aHbI C 3JIEKTPOTEXHUKOM U 3JIEKTPOHUKOM.
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Teoperuveckue cBeneHHs 1O (PHU3MKE JOMONHSIOTCS JAEMOHCTPALUSAMHU H
nabopaTopHbIMU paboTamu.

H3zyueHue obwmeobpa3oBaTenbHOll  yueOHOI OMCLMIUIHHBL  «Du3rka»
3aBepuIaeTcs mnoaBeaeHHeM HMTOroB B (opme auddepeHUnpOBaHHOrO 3a4era HIIH
9K3aMeHa B paMKax MPOMEKYTOUHOM aTTeCTali  CTYIEHTOB B Trpolecce
ocsoenusi OIIOIT CITO c¢ nonyyenuem cpeanero obmero obpasosanus (IIIIKPC,
[TTICC3).

MECTO YYEBHOM JUCIHUATNIINHBI B YYEBHOM ILTAHE

Jucunnimnna «®uszuka» sBiseTcs y4eOHbIM MpPEAMETOM MO BHIOOPY 3
obsizaTenbHOi npeameTHoit obnactn «EcrecTBenHbie Hayku» PI'OC cpennero obuero
oOpa3oBaHusi.

B OI'BIIOY «bAJIK» peanusyiomero o0pa3oBaTe/bHYIO MPOrpaMMy CpPEeIHEro
obwero obpasosanusi B npezesax ocsoeHust OTTOIT CITO Ha 6a3e ocHOBHOro 00riero
oOpasoBanusi, y4yeOHas aucuuruinHa «®Pusuka» uzydaercs B 001meoOpa3oBaTebHOM
uukie yuebnoro ruiana OITOIT CITO na Ga3e ocHoBHOro obuiero oOpaszoBaHusi C
nojyuenuem cpenHero obuero obpaszosanus (ITTIKPC, TITICC3).

PE3VJBTATBHI OCBOEHHSA YUEBHON ANCIHUILIAHBI

OcBoenne copepskaHusi  y4eOHOH IUCUMIUIMHBL «DHU3HKA» obecrneunBaer
JOCTHKEHHE O0y4aloLUMHKCS CIEAYIOLIHX Pe3yibmamos:
e JUYHOCHIHbIX:

-4yBCTBO TOPJAOCTH M YBaXXEHUs] K MCTOPUU M JOCTH)KEHHSM OTEYeCTBEHHOMN
(¢usuyeckoii  Hayku, (U3MUYECKH TIPAMOTHOE TOBeAeHHE B NPOdecCHOHaTbHOI
AeSTebHOCTH Mpu oOpartueHnu ¢ npubopaMu 1 yCTPONHCTBAMMU;

-FOTOBHOCTh K MPOJO/UKEHHIO 00pa3oBaHMs ¥ MOBBILIEHUS KBaJU(pUKALUK B
u30paHHOll npodeccHOHaNbHON AeATENbHOCTH M OOBEKTHMBHOE  OCO3HAHHE POJH
(U3NYECKNX KOMIMETEHIUI B 3TOM;

-yMEHHE HCMOJIb30BaTh JOCTHKEHHsS COBPEMEHHOW (DM3MYECKOW HayKu M
(bu3nUecKUX  TEXHONIOTHI ANsl TIOBBIIEHHST  COOCTBEHHOTO HMHTE/UIEKTYaJIbHOTO
pa3BUTHSI B BBIOpaHHOI MPodecCHOHANbHOMN AeATENbHOCTH,

-yMEHHE CaMOCTOSITENIbHO M00bIBaTL HOBbIE st  Cce0si (hU3HuUEcKre 3HaHWHS,
HCIIOJIb3Ysl JUUISl TOTO JOCTYTHbIE HCTOYHHKHM HH(OpMaLuy,

-yMEHHE BbICTPaUBaThb KOHCTPYKTHUBHbIE B3aHMOOTHOLIEHHsS B KOMaHJAE IO
pelieHno o0LINX 3a1a4;

-yMEHHE  yMpaBjsiTb CBOEH TMO3HABATEJIbHOW  JEATENbHOCTBIO, TMPOBOAMTH
CaMOOLICHKY YPOBHSI COOCTBEHHOIO MHTEJUIEKTYaJIbHOrO Pa3BUTHS,

e Memanpeomenmmbix:

-HMCTOJIb30BAaHUE PA3JIMUHBIX BHIOB NMO3HABATEIbHOI EITEIbHOCTH ISl PeIeHHs
(bu3nyecknx 3amad, MPHMEHEHHWE  OCHOBHBIX  METOAOB MO3HaHMs (HaOmOAeHwMS,
OINUCAHUS, U3MEPEHHSI, SKCTIEPUMEHTA) JJIsl U3YYEHHsI Pa3JIMYHbIX CTOPOH OKpPYIKaroIeii
NeNHCTBUTENILHOCTH;

-MCMOJIb30BAHHE OCHOBHBIX WHTEJUJIEKTYaJIbHbIX ONMepaLuii: MOCTAHOBKH 3a/a4uu
(dbopmyarpoBaHus TUNOTE3, aHajM3a W CHHTE3a, CpaBHEHWUS, 0000eHus,
CUCTEMATHU3aLMH, BbIABICHHUS MPUUYUHHO-CJIEJCTBEHHBIX CBS3€H, [OMCKA aHAJIOroB,
(opMynMpOBaHUsl BBIBOJAOB Ul M3Y4YEHMs PA3JIMYHBIX CTOPOH (PU3NYECKUX OOBEKTOB,
SBJIEHUI M TPOLIECCOB, C KOTOPbIMM BO3HHKAeT HEOOXOAMMOCTb CTAJKHMBAThCS B
npogeccuoHanbHOl cdepe;
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-yMEHHE T'eHepUpOBaTh HJIEH U ONpeneNsTh CPeAcTBa, HEOOXOAUMbIe AN HX
peanu3zauuu,

-yMEHHE HCIOJIb30BaTh Pa3JIMYHble HCTOYHMKM Ul MNOJydeHus (uandeckoi
HH(OpPMALINK, OLIEHHUBAThH €€ JOCTOBEPHOCTD,

-yMEHHE aHaJM3MPOBaTh U MPEACTABJIATh HHPOPMALIMIO B PA3IHYHbIX BU/AX;

-yMeHHe TNyOJMYHO NPEeACTaBisATb Pe3ylbTaThl COOCTBEHHOrO HCC/IEIOBaHM,
BECTH JMCKYCCHM, JOCTYITHO M TPaMOTHO coOueras conepkane Hu  (Gopmbl
npeacrasisieMoil  MH(opmauuy,

. npeoMemmuix:

-c()OPMUPOBAHHOCTb MNPEACTaBICHUI O ponu M MecTe (PU3MKHM  COBPEMEHHOM
HAay4yHOH KapTHHE MHpa, MOHMMaHHe (HU3MYECKOH CYIIHOCTH  HAaOMIOJaeMblX BO
Bcenennoii siBnenwii, ponn Gpusuku B GOpMHUPOBAHMU KPyro3opa u (PyHKLUHOHATbHOM
rPaMOTHOCTH YeNIOBEKa JJIsl PelIeHHs MPAaKTHYeCKHX 3a/ad,

-BIAICHHE METOJAaMH JOKa3aTelbCTB M aJrOPUTMOB PELICHUS, YMEHHE HX
MPUMEHSTh, MPOBOAMTL NOKa3aTelbHble PACCyKIEHUs B XOJe PeLIeHHUs 3a1ady;

-BJIaleHHE  OCHOBOTONATAIOIUMH TOHATHUSAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU
M TEOPUSIMH; YBEPEHHOE UCIOJIb30BaHHe (PU3HYECKOI TEPMUHOJIOIHH ¥ CUMBOJIMKH,

-BJIaleHHE OCHOBHBIMM METOJAaMHM HAay4YHOTrO MMO3HAHHs, HCIOJIb3YEMbIMH B
¢$usuke: HaOMOACHUAMH, OMTUCAHUEM, U3MEPEHHEM, IKCIEPHUMEHTOM;

-ymeHus o0OpabaTbiBaTh pe3ysbTaTbhl H3MEpeHHi, OOHapyKHBaTh 3aBUCHMOCTD
Mexay (U3NYECKUMM BEIWYMHAMM, OOBSACHATH TOJNYYEHHBbIE pEe3yJbTaThl U JeaTh
BBIBOIBI,

-c(hopMHUPOBAHHOCTb YMEHMS pelaTh (pU3HUecKue 3aaauu;

-c(hOpMHPOBAHHOCTb YMEHHs TMPUMEHSITh MOJyYeHHbIE 3HAHUS JUIsi OOBSICHEHUS
ycnoBuil nmporekaHusi (U3NUECKUX SBJIEHUI B rnpupone, npodeccHoHanbHOi cdepe u
JUIsS TIPUHATHSL MPAKTUYECKUX PELIEHHH B IMOBCEIHEBHOMN JKHU3HH,

-c(hOpMHPOBAHHOCTb COOCTBEHHOH MO3ULMU [0 OTHOLIEHHIO K (hU3NYeCKOH
nH(MOpMALIMK, MOJTyYaeMOil M3 Pa3HbIX UCTOYHHKOB.

COJAEP)KAHUE YYEBHOUM ANCHUILTUHBI

Beenenue

dusuka-pyHraMeHTaIbHas HayKa O PUpOJe.

EcrecTBeHHO- Hay4HbIii MeTON  TMO3HaHMSA, €ro BO3MOKHOCTH W TPaHHLIbI
MPUMEHUMOCTH. DKCHEPHUMEHT M TEeOpust B IpouLecce MO3HaHHs  MPHUPOIbL.
MonenupoBanue Gpu3NUeCKHX siBJIeHHIT U npoueccoB. Ponb  dkcneprMeHTa U TEOpUU B
npouecce no3HaHus npupoabl. Pusnveckas sennuuHa. IlorpemwHoctn  u3mMepeHwuit
¢usnuecknx BennunH, Pusnueckue 3aKOHbL ['paHULBI MPUMEHUMOCTH (PU3HUYECKHX
3akoHOB. [lonsiTe 0 ¢usnueckoii kapTuHe mMupa. 3HavyeHue (GU3MKKH MPU OCBOEHMH
npogeccuii CITO u cneunansHocreii CI10.

1.Mexanuka

KunemaTuka. Mexannueckoe naswkenue. [lepememenne. Ilyts. CkopocTb.
PaBHOMepHOE NIPSIMOJINHEITHOe nBwxkenne. Yckopenue. PaBHomepemeHHOe
npsiMoJiHeiHoe aBwkeHne. CoOonHoe mageHue. [[BukeHue Tena, OpOIIEHHOTrO MOJ
yIJOM K ropu3oHTy. PaBHOMEpHOE NBUIKEHHE 110 OKPYKHOCTH.

3akonbt mexanukn Hbrlorona. Ilepsbiii 3akon  Hbtotona. Cuya. Macca.
Hmnynse. Bropoit 3akon Hetotona. OcHOBHOI 3akOH kj1accuueckoit auHamuku. Tperuid
3akoH HbroToHa. 3akoH  BceMupHOro TsiroreHus. I'paBuraumonHoe mnone. Cuna
Tskect. Bec. Cniocobbl u3mepenust maccol Tes. CUCTeMbl B MEXAHUKE.
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3aKoHBbI COXpAHEHHSI B MeXaHHKe. 3aKOH COXpaHEHHs UMMyjbca. PeakTuBHOE
nsuxkenne. Pabora cuibl. Pabora  noreHumanbHbIX Cuil. MOLIHOCTS. DHeprusi.
Kunernueckast sueprus. [loreHuuanbHas sHeprusi. 3aKOH COXpaHEHMsl MeXaHH4YeCKOId
sHepruu. [IprMeHeHHe 3aKOHOB COXPaHEHHs.

Jemoncmpayuu

3aBHCUMOCTb TPAEKTOPUU OT BbIOOpAa CHCTEMbI OTCUETA.

Buabl MEXaHUYECKOrO JIBMIKEHUSI.

3aBUCHMOCTb YCKOPEHHS TeJjla OT €ro MacChl U CHJIbl, AEHCTBYIOLLEH Ha TeJO.

Crnoxenue cu.

PaBeHCTBO M MPOTHUBOMOIOKHOCTb HAMPABJIEHUS CHJI ACHCTBUS U
NPOTUBOAEHCTBHSI.

3aBHCHMOCTB CHJIbI YIPYTOCTH OT Ae(OpMaLIMH.

Cunsl cTpoeHusi.

HesecomocTs.

PeaktuBHOE NBHKEHKE.

[Tepexon nMOTeHUHAIBLHON YHEPTUU B KHHETHYECKYIO0 U 00PaTHO.

Jlabopamopusie pabomot

Hccnenosanne nBUKEHHs Teja M0 A€HCTBUEM MOCTOSHHON CHIIBL.

H3yueHne 3akoHa COXPAHEHHUsST UMITYJIbCa.

CoxpaHeHne MeXxaHW4eCKOH SHePruu NPy JABHIKEHUHU Teja MojA AeHCTBUEM CUJI
TSUKECTH M YNPYTOCTH.

CpaBHenue paboThl CHIIbI C MK3MEHEHHEM KHHETHUECKOH SHepruu Teja.

H3yueHne 3aKOHOB COXPAaHEHUs Ha MPUMeEpe yaapa WapoB U OATTUCTHUECKOTO
MasITHUKA.

H3yuenne ocoOeHHOCTEH CHITbI TPEHHSI (CKOJIBbKEHUS).

2.0cHOBBbI MOJIEKYJASAPHOH (PU3HKH H TEPMOAHHAMHKH

OcHOBBI  MOJIEKYJISIPHO-KHHeTHYeCKOH  Teopuu. WaeanbHbii ras.
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIpHO-KMHETHUYECKOH Teopuu. Pasmepel u macca
MOJIEKYJl M aToMoB. BpoyHoBckoe newkenue. Jupdysus. Cunbl u 3HEprus
MeKMONeKyJIipHOro B3aumozeiictBusi. CTpoeHne ra3000pasHbIX, KMAKUX W TBEPBIX
ten. CKOpocTH ABMXKEHUsl MOJIEKYJl U uX u3mepenue. MneanbHblii Ha3. JlaBnenue rasa.
OcHOBHOE ypaBHEHHE MOIEKYIAPHO-KUHETHYECKO TeopuH ra3oB. Temmepatypa u ee
usmepenne. ['a3oBbie 3ak0HbI. AOCOMIOTHBIN HyJb TemnepaTypbl. TepMoanHaMuyeckas
IIKajla TeMInepaTypbl. YpaBHEHHE COCTOSHMS MAealbHOro rasa. MossipHas rasoBas
MOCTOSIHHAS.

OcnoBbl TepmoauHamMuKkH. OCHOBHbIE TMOHATUS U onpeneneHus. BHyTpeHHss
JHeprusi cucteMbl. BHyTpeHHss dHeprus uaeanbHoro raza Padora u tennora kak Gopmbl
nepenauu >Heprun. TeroemMkocTb. YielbHasi TEIIOEMKOCTb. YpaBHEHHE TEIJIOBOrO
Oananca. [lepBoe Havana repmoauHamMuku. AnuabarHbiii npouecc. [TpuHUMN geHCcTBUS
teroBoit MawmHbl. KIIJ] Tennosoro nsurarens. Bropoe Havana TepMOAMHAMMKH.
Tepmonunamuueckass — wkajna — Temnepatyp. XOJIOAWIbHbIE MalluHbl. Tenjosbie
nasuratenn. OxpaHa npupobl.

CeoiictrBa napos. Mcnapenue u konuaeHcauusi. Hacbiiensbiii map u ero
cBOiicTBa. AOCONMIOTHAA M OTHOCHTENbHAs BJIAXKHOCTb BO3Aayxa. Touka pocel. Kunenue.
3aBUCUMOCTL ~ TeMMepaTypbl  KuneHust or jasneHus. Ileperperbiit nap u ero
HCMOJIb30BaHHE B TEXHHUKE.

CaoiicTBa KHAKOCTeH. XapaKTepHCTHKA  JKUAKOTO COCTOSIHHSI — BELIECTBA.
[ToBepXHOCTHBII CJIOI KUAKOCTU. DHEPrHsi MOBEPXHOCTH CJIOsi. SIBieHUst Ha rpaHuLe
’KMAKOCTU C TBepAbIM TeaoM. KanumispHblie sBIeHus.



CaoiicTBa TBepaAbIX TeJ. XapaKTepPUCTHKA TBEPAOrO COCTOSHHS  BELIECTBA.
Vnpyrue cBoiictBa TBepabix Teln. 3akoH ['yka. MexaHnueckue cBOiCTBa TBEPABIX TeJl.
TennoBoe pacuiperne TBEpABIX Tesl W kuakocTei. [Inasnenne n kpucraaiusanus.

Hemoncmpayuu

JlpukeHne OpPOYHOBCKHX YAaCTHILL

Judpysus.

H3meHeHue naBieHns ra3a ¢ U3MEHEHHEM TeMIMepaTypbl MPH  MOCTOSTHHOM
obbeme.

H3omerpuueckuii 1 n300apHbIii MPOLIECCHI.

H3meHeHue BHYTpPEHHEI 3HEPrUM TeJ MPU COBepLIeHHH paboThl.

Mopenu TEnuaoBbIX ABUTATENECH.

Kunenue Bojibl MpH MOHMKEHUHN ABJIECHHH.

ITcuxpomeTrp U rurpomerp.

SIBneHns MOBEPXHOCTHOIO HATSKEHUS] U CMaYMBaHHs.

Kpucrauibl, aMmop@Hble BEIIeCTBa, )KUJAKOKPUCTAJUNINYECKHE Tela.

Jlabopamopusie pabomot

H3mepenne BIaxHOCTH BO31yXa.

M3mepeHue noBepXHOCTHOrO HATSIKEHHs JKUIAKOCTH.

HaOmonenue npouecca kpucranausaunu M3ydyenne neopmaumu pacrskeHus.
H3y4eHne TennoBOro paciinpeHns TBEPAbIX TElL.

H3yuenne ocoOeHHOCTel TEermIoBOro pacMpeHust BOAbI.

3.2/1eKTPOAHHAMHKA

DJIeKTPHYECKOe MoJie. DJeKTPHYEeCKHe 3apsiibl. 3aKOH COXpaHEeHHs 3apsna.
3akoH Kysnona. Dnextpuueckoe noje. HanpsizkeHHOCTD asiekTpuyeckoro mosst. [Tpunoun
cynep nosuuuu nojei. PabGora cun anekrpocratuctuyeckoro mnojs. IToreHuwman.
Paznocte  moTeHUMANOB. DKBUNOTEHUMAJIbHbIE  MOBEpXHOCTH. CBA3bp  Mexay
HAIpPsI’KEHHOCTBIO M Pa3HOCTb MOTEHLHUANIOB 3JIEKTPHUUYECKOrO MOJIs. JInanekTpuku B
snexktpuyeckom none. Ilonspusaums ausnexTpukos. IIpoBOAHMKM B 3JEKTPUYECKOM
none. Konnencatopel. Coenunenue KOHJleHcaTopoB B Oarapero. DHeprus
3apsKEHHOTO KOHZEHCATOpa. DHEePrusi 3JIEKTPHUECKOTO TMOJIA.

3aKoHBI MOCTOSIHHOTO TOKA. YCIOBHS, HEOOXOAUMBIE Uil BOSHUKHOBEHHS M
nojep KaHus dekTpudeckoro Toka. Cuia TOka M TUIOTHOCTh TOKa. 3akoH Oma mis
yuactka uenu 6e3 D/IC. 3aBUCMMOCTb 3JEKTPUYECKOrO COMPOTHBIIEHHS OT MaTepHana,
JUTHHBI M TUIOLIAAM TMOMEPEeYHOro CeueHHst MPOBOJAHHKA. 3aBUCUMOCTb OT
ANEKTPUUECKOrO COMPOTUBJICHUS] NMPOBOJHHKOB OT TEMIEPATypbl. DJIEKTPOABHIKYLLAS
cuja UCTOYHMKA  Toka. 3akoH Oma mnst nonHoW uenu. CoeauHeHHWE WCTOYHHUKOB
JJIeKTpUuecKoii dHeprum B Oatapero. 3akoH JDxoyns —Jlenua. PaGora U MOMmHOCTB
3JNIEKTPUYECKOro Toka. TensoBble 1eHCTBUS TOKA.

DJeKTpHUECKHH TOK B mnojaynpoBoaHukax. CoOCTBeHHas MPOBOAMMOCTb
nonynpoBoAHUKOB. [TonynpoBoaHukoBbie npubopsI.

MaruauTHoe noJsie. BekTop MHIyKLUMM MarHuTHOro noJjs. [leficrBue MarHuTHOro
MoJsi Ha TPSAMOJIMHEHHbIH TMPOBOAHMK C TOKOM. 3akoH Amnepa. B3aumopneiicTBue
TOKOB. Maruuthblii  morok. Pabora mo mnepememieHH0 NMPOBOAHHMKA C TOKOM B
MarHUTHOM mojie. [IeficTBe MarHWTHOTO MoJisi Ha ABWxywuiics 3apsa. Cuna JlopeHua.
OnpeneneHue yaeabHOro 3apsaa. Y CKOPUTENIH 3apsiyKeHHbIX YaCTHIL.

DJIeKTPOMATHHTHASE HHAYKUHUSA. DJIEKTPOMarHuTHass HMHAyKuusi. Buxpesoe
anekTpuueckoe none. CaMOMHAYKLUNSA. DHEPrHst MArHUTHOTO OIS,

Jemoncmpayuu

B3aumopneiicTBue 3apsyK€HHbIX TeJl.
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ITpOBOAHUKH B DJIEKTPUYECKOM T10JIE.

JIM3NEKTPUKH B 3JIEKTPUYECKOM M0JIE.

Konnencaropsi.

TennoBoe neficTBue 31EKTPUUECKOTO TOKA.

ColcTBeHHas ¥ npUMecHasi MPOBOJAUMOCTB MOJYPOBOAHUKOB.

[TonyrnpoBOAHUKOBBII IHOA.

Tpansucrop.

OneiT Dpcrena.

B3anmoneicTsre npoOBOAHUKOB C TOKAMHU.

OTKJIOHEHHE 3EKTPOHHOIO MyYKa MarHUTHbBIM MOJIEM.

DNEeKTPOABUTATETb.

DNeKTPOM3MEpPHUTENIbHbIE MPUOOPHI.

DNeKTPOMAarHUTHAasE HHIYKLHSL.

OnbiT Papanes.

3aBucumoctb DJIC caMOMHAYKLMH OT CKOPOCTH HM3MEHEHHUsS] CHJIbI TOKA
HUHIYKTUBHOCTH MPOBOJHUKA.

PaGorta snektporeHeparopa.

Tpaucdopmarop.

Jlabopamopusie pabomot

H3yuenne 3akoHa Oma st y4acTKka LEnH, MOC/Ie0BaTeIbHOIO U MapalieIbHOro
CO€IMHEHHUS MPOBOTHUKOB.

N3yuenue 3akonoB Oma ist MOJTHOM LIEMH.

H3yueHne siBIEHUS 1EKTPOMATHUTHON MHIYKLIHH.

Onpenenenne k03 duLneHTa NOAE3HOrO ACHCTBHS ANEKTPHUECKOrO YaiHUKA.

OnpeneneHne TeMnepaTypbl HUTH JIAMITbl HAKAJTHBAHHSL.

Onpenenenne DJIC u BHYTPEHHErO COMPOTHBJIEHHS HCTOYHHKA HATPSHKEHHUS.

4.Kos1e0aHHUS ¥ BOJIHBI.

Mexanuueckue  KoJedanusi. KonebarenbHoe naBwkenue. ['apmoHMueckue
konebanusi. CpoOoaHble  mexaHudeckne  konebanus. JIuHeliHbie MexaHuueckue
konebarenbHple  cucteMbl. [IpeBpaineHue sSHepruu npu KoneGaTenbHOM JABHIKEHHUH.
CoOoaHble 3aTyxawouie MexaHudeckue Kosnedanus. BpIHykIeHHbIE MeXaHU4YeCKHe
KonebaHus.

¥Ynpyrue Boanbl. [lonepeunbie u npoaosbHbIE BONHbL. XapaKTEPUCTUKU BOJIH.
VYpaBuenue rmockoii Oeryueit BonHbl. MuTepdepenuus BonH. [Tonstie o nudpakumun
BOJIH. 3BYKOBBIE BOJIHBL. Y JIbTPa3BYK U €ro MpUMEHEHHe.

DIeKTPOMATrHHTHbIE KoJiedanusi. CBOOOHbIE 3I€KTPOMArHUTHbIE KOJeOaHMs.
ITpeBpaiienue sHepruu B KojeOaTeNIbHOM KOHType. 3aTyXaloulHe 3JeKTPOMarHUTHBIE
konebanus. ['eHepaTop He3aTyXawLMX 3JIEKTPOMArHUTHbIX KojebaHuii. BoiHyk1eHHbIE
anektpuyeckue kojeOanus. [lepemenHblli TOk. I'eHepaTop nNEepeMEHHOro TOKa.
EMKOCTHOE M MHAYKTHMBHOE COMPOTHBJIEHHWE  MEPEeMEHHOro Toka. 3akoH Owma s
JNIEKTPUYECKOH LenH nepeMeHHoro Toka. PaboTa M MOLIHOCT MEPEMEHHOro TOKa.
I'eneparopel Toka. Tpanchopmaropsl. Toku BeicOKOi#t 4acToThl. [Tonydenue, nepenaya u
pacnpeieneHue 3eKTPO3HEPTHHU.

DIeKTPOMATHHUTHbIE BOJIHBL. JJIEKTPOMAarHUTHOE TOJie  Kak OCOOBbIi BHI
MaTepun. DJIeKTpOMarHuTHeie BOJHbL BuOpatop I'epua. OTkpbIThiii KOnedaTenbHbII
koHTyp. U300perenue panuo A.C. Ilonoseim. [Tonsitue o paauocssizu. [IpumeneHue
ANEKTPOMArHUTHBIX BOJIH.

Jemoncmpayuu

CBoOoaHbIE U BHIHYKIEHHBIE MeXaHU4YeCKHe KojeOaHus.
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Pe3onanc.

OO6pa3oBaHue U pacrpoOCTPaAHEHUE YIIPYTUX BOJIH.

Yacrtora konebaHuii U BLICOTA TOHA 3BYKa.

CBoOoaHbIe AJIEKTPOMArHUTHBIE KOJIeOaHuUs.

OcuuiorpamMma rnepeMeHHOro Toka.

KoHaeHcaTop B Llenu NepeMeHHOr 0 TOKa.

Karyika HHAYKTUBHOCTH B LIENH MEPEMEHHOr0 TOKA.

Pe3onaHc B nocienoBaTeNIbHON LieNU MEPEMEHHOr0 TOKA.

H3nyyeHue v npueM 3JeKTPOMArHUTHBIX BOJIH.

Paanocssi3b.

Jlabopamopusie pabomsi

H3yyeHne 3aBUCMMOCTH nepuoaa kKonedanuii HUTSIHOrO (MM MpyKHHHOTO)
MasTHHKA OT JJTMHBI HUTH (MJIM MacChbl rpy3a).

HHIyKTHBHBIC U €MKOCTHbIE CONPOTUBJIEHHS B LIEMH MEPEMEHHOTO TOKA.

5.0nTHKA

IIpupona ceera. CxopocTb pacnpOCTPaHEHUs CBETA. 3aKOHbI OTPAKEHHUS U
npenomienus ceera. [lonnoe orpaxkenue. JIunsbl. ['1a3 kak onTuyeckas cucrema.
Onrtuueckue npubops!.

BosainoBbie cBoiictBa cBera.  Murepdepenums cpera. KorepeHTHOCTH
cBeToBbIX Jay4deil. MHTepdeperuns B TOHKMX mieHkax. [Tonockl  paBHON TOJLIMHBL
Konbua Hetotona. Mcnonb3oBanne uHTEepdepeHunn B Hayke W TexHuke. Judpakums
ceeta. [udppakums Ha uenu B napamnenbHbix Jy4ax. JludpakumoHHas —perueTka.
[Tonstue o ronorpaduu. Ilonsipuszaumsi nonepeunbix BoaH. [lonsipusauus csera.
Hpoiinoe nyuenpenomnenue. Ilonsapuonwl. [lucnepcuss csera. Buabl CIEKTPOB.
Cnextpel  ucnyckanus. Crnektpbl noryouenus. YiasrpaduoneroBoe u HHPpaKpacHoe
u3nyuenusi. Pentrenosckue nyun. X npupona u cBO¥CTBA.

Jemoncmpayuu

3aKOHbI OTPaKEHUsI U MPEIOMJIEHUS CBETA.

[TonHOE BHyTpEeHHEE OTpaKEHUE.

Onrtuueckue npudopsl.

HnTepdepenuus cera.

Judpaxuus csera.

[Tonsipusauus ceera.

[TonyuyeHue crnekTpa C MOMOLIBIO MPU3MBIL.

[MTonyueHue criekTpa ¢ MOMOLIBIO AU(PPAKLIMOHHON PeLIeTKH.

CnekTpockorn.

Jlabopamopusie pabomst

H3yuenne n3oOpakeHHsi NPEAMETOB B TOHKOM JIMH3E.

H3yuenne unteppepeHunn 1 audpaxkuum ceera.

I'panynpoBka CrieKTpOCKONa U ONpeesieHHe JUIMHbl BOJIHbI CIIEKTPaIbHBIX
JTUHUIA.

6. DieMeHTbl KBAHTOBOH (PH3HKH

KBanroBas ¢mu3uka. KsautoBas runoresa I[lnanka. PotoHbl. BhemHwuii
(doroanexkrpudeckuii apdexr. Buyrpenunuii porodsddext. Tumnsl poTo31€MEHTOB.

®uszuka aroma. PasBuTue B3MIANOB HA CTPOEHHE BELIECTBA. 3aKOHOMEPHOCTH
B aTOMHBIX CrekTpax Bojpopona. fnepHas monenb aroma. Onbitel D. Pesepdopna.
Mopnens atoma Bonopozaa no H. bopy. KBaHtoBbie renepatopsl.
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®duzuka aromMHoro sapa. EcrecTBeHHas — paJiHOAKTUBHOCTb.  3aKOH
paauoakTuBHOro pacnazga. CriocoObl HaOMIOIEHUS U PEruCTpaLMK 3aPsKEHHbBIX YaCTHLL
D¢pdexr Basunosa-Uepenkosa. Ctpoenue artomuoro siapa. Jledekr maccwl, sHeprus
CBI3M U YCTOWYMBOCTb AaTOMHBIX sAnep. Snepueie peakumn. MckyccrBeHHas
paauoakTuBHOCTb. [lenenue Ttsokenbix snep. Llennas sinepHasi peakuusi. Yrnpasisiemas
uernHass peakuus. fAnepHbiii peakrop. IlosyueHue paguoakTHBHBIX M30TOMOB M HX
npumeHeHue. buonornyeckoe nelcTBHE PaJMOAKTHUBHBIX M3Y4EHHil. DIEeMEHTapHbIe
YaCTHLIBI.

Hemoncmpayusn

dotosrpdexr.

JluHeiyaTpie CNEKTPbl Pa3IUYHBIX BELIECTB.

H3nyueHune naszepa (KBAHTOBOTrO 'eHEpaTopa).

CyeT4ynK HOHH3HPYIOLIUX U3ITyUeHHI.

7. DBomouus Beenennon

Crpoenne u passutne BcesieHHO#. Hawa 3Be3anas cucrema-lI'anakruka.
Hpyrue ranaktuky. beckoHeunoctb Bcenennoit. Ilonstne o kocmosorum.
Pacummpsitomasica  Bcenennas. Mopaens  ropsiueit Bceenennoii.  Ctpoenue "

npoucxoxaeHne [ anakTuk.

OBosmouusi 3Be3a. I'mnoresa npoucxoxaenuss CoJiHEUHOH CHCTEMbI.
Tepmosinepneiii cuntes. [Ipobnema TepmosinepHoit sHepretuku. DHeprus ConHua u
3Be3n. DBomouus 3Be3a. [Ipoucxoxknenue CoNMHEYHONH CUCTEMBI.

Hemoncmpayusn

Conneunas cucrema (MOzenb).

®ororpaduu MiaaHeT, caelaHHble ¢ KOCMUYECKHX 30HIOB.

Kapra JIyns! u nnaner.

Ctpoenue u 3Bonmonus BeceneHHoii.

Ipumepnvie memsl pedhpepamos (00k1a008), UHOUGUOYATHHBIX HPOCKHIOE

Anexcanap ['puropeesuu CtoneToB-pycckuii Gusmnk.

Anexcannp Crenanosudy [TonoB-pycckuii yueHblii, n3o0perarensb paauo.
AnbTepHAaTHUBHAs SHEPreTHKA.

AKyCcTHYeCKHEe CBONHCTBA MOJYTPOBOAHHUKOB.

Anznpe Mapu AMnep-oCHOBOIOJIOKHUK 3JIEKTPOAMHAMUKH
ACHHXPOHHBII ABUTaTeNb.

AcTeponsbl.

ACTPOHOMMS HAIINX THEH.

AtomHuas pusuka. U3otonsl. I[Ipumenenne paanoakTHBHBIX H30TOIOB.
beckoHTaKTHbIE METObI KOHTPOJIS TEMIEPATYPhI.

buononspHbie TPaH3MCTOPHI

bopuc CemenoBuu Sxobu-pusmk u usodbperares.

Benuuaiiime oTKpbeITHS PU3HKH.

Bunbl 3neKTpUUeCKUX paspsiioB. DIEKTPUUYECKHE paspsizibl HA CiyKOe
4eJI0BeKa.

Bausuue nedexToB Ha puU3MYECKHE CBOWCTBA KPUCTAJIOB.
Bcenennas u TeMHass matepws.

I"anuneo Nanuneli-ocHOBaTeNb TOYHOIO €CTECTBO3HAHMS.

["onorpadus u ee npuMeHeHue.
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JIBH)KeHHE Tesla MepeMEeHHOM MacChl.

Judpakuus B HaLIe »KU3HH.

Kunkue KpucTaiibl

3akonbl Kupxroda st 31eKTpHUeCcKOil Lernu.

3aKOHbI COXPAaHEHHsI B MEXAHUKE.

3HavyeHue oTKpbITHIT ["anunes.

Hrope Bacunbenu KypuaToB-pusuk, opraHu3zaTtop aTOMHOIT HAyKH U
TEXHUKH

Hcaax HbloTOH-CcO31aTeNb KJIACCHYECKON (PU3UKH.

Hcnonb3oBaHue 3J€KTPOIHEPIrHUH B TPAHCIIOPTE.

Knaccudukaums 1 XxapakTepUCTHKH 3JI€MEHTAPHBIX YaCTHL]
KoHCcTpykLMOHHAs MPOYHOCTh MaTepuaja U €e CBsi3b CO CTPYKTYpOi
KoOHCTpyKLMs U BUIBI JIa3€POB

Kpuosnexkrponuka (MUKPOIIEKTPOHUKA U XOJION).

JlazepHble TEXHONOTUU M UX HUCMOIb30BAHHE.

Jleonapno /la Bunun-y4ensiii u uzoOperaresnb

MaruuTHble u3MepeHus (MPUHLIUIIBI TOCTPOeHUs: MPUOOPOB, CriocoObI
M3MEPEHHs] MarHUTHOrO MOTOKA, MArHUTHOM MHAYKLHH).

Maiikn ®apaneii-co3narenb yueHust 00 3JIEKTPOMArHUTHOM [10J1e
Makc ITnank

Meton HaOmOAeHUst U PErUCTPALIMK PAAHOAKTUBHBIX H3JyY€HUI M YacTHIL

Mertoabl onpeneneHus MIOTHOCTH

Muxaun BacunbeBuu JIOMOHOCOB-yU€HbIH SHLMKIONEAUCT

Monenu atroma. OnbiT Pesepdopna

MounekynsipHO- ra3oBbli paspsa B IPUPOAHBIX YCIOBUSAX
HaHoTexHoIorusi-Mex1ucuuIuinHapHas odnacte (pyHIaMeHTanbHON U
NPUKIAJHON HAYKH W TEXHHUKH.

Hukona Tecna: ;xu3Hb 1 HeOObIYaiiHbIE OTKPBITHS

Huxonait KonepHuk-co3natenb reTMOUEHTPUYECKONH CHCTEMbI MUPA.
Hunbc bop-oaun u3 co3nateneii coBpeMeHHOI QU3MKH.

Hyxneocunres Bo BeceneHnHoii.

OObsicHenne POTOCHHTE3a C TOUKH 3pEHHST (PU3UKH.

Ontuueckue sIBJIECHUS B MPUPOE

OTkpbITHE M TPUMEHEHHE BBICOKOTEMIIEPATYPHOIH CBEPXIPOBOAUMOCTH
IlepemeHHbIi S1EKTPUUECKUIT TOK U €ro MPUMEHEHHe
ITna3sma-uyeTBepToe COCTOSIHHE BELIECTBA

ITnanerst CoMHEYHOIT CHCTEMBI

[TonynpoBOAHUKOBbIE NaTYUKH TEMIEPATYPhI

IIpumMeHeHHe JKUAKUX KPUCTANIOB B MPOMBILUIEHHOCTH

ITpuMeHeHHEe AIEePHBIX PEaKTOPOB

ITpupona ¢eppomarnernsma

ITpoGnemsl 3K0I0rMH, CBSI3aHHbIE € UCMOJIBb30BAHUEM TEIUIOBBIX MALLUHH
ITpousBoacTBO, nepenaya U UCMONb30BAaHHE SJIEKTPOIHEPTHU.
[Tpoucxoxxnerre COMHEYHOI CHCTEMBI

ITee3o0anexTpuueckuii 3ppekT ero npuMeHeHue

Pa3zButue CpeacTs CBsA3M M paauo

PeakTuBHble ABUraTeNIM M OCHOBbI PabOTHI TEIUIOBOI MaIIHUHbI
PenukroBoe usnyuenue

Pentrenosckue nyuu. Uctopusi otkpeitus. [Ipumenenue.
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Poxxnenue u 3BOMOLIUSA 3BE31

Ponb K.3. [110/IKOBCKOro B pa3BUTUH KOCMOHABTHKH
CBeT-3/1eKTpOMAarHUTHas BOJIHA

Cepreii [TaBnou4 KoposieB-KOHCTPYKTOP U OpraHU3aTop MPOU3BOACTBA
PaKEeTHO-KOCMHUYECKOW TEXHUKH

Cunbl TpeHus

CoBpeMeHHasi CITyTHUKOBAsl CBSI3b

CoBpemeHHast pu3nueckasi KapTuHa Mupa

CoBpemeHHbIe CpesiCTBa CBS3U

CoHLEe-UCTOYHMK JKU3HU Ha 3emiie

Tpanchopmaropsr

VYabTpa3Byk (nosy4yeHue, CBOMCTBA, MPUMEHEHHE)
VYnpasiasieMblil TEPMOsIACPHBII CUHTE3

Yckoputenu 3apsiKeHHbIX YaCcTHL

Dusuka U My3biKa

®dusuyeckue cBoicTBa aTMochepsl

DOTO3/IEMEHTBI

doroaddext. [Tpumenenne siBnerus Gorospdexra

Xanc Kpuctuan DpcTei-OCHOBOMOMOKHHUK 3JIEKTPOMArHeTH3Ma
YepHblie AbIpbI

[Ilkana 31€KTPOMArHUTHBIX BOJIH

DKkonoruyeckue npodnemMbl U BO3MOKHbBIE TYTH UX PalleHus
DJNIeKTPOHHAs! MPOBOAUMOCTL MeTajuIoB. CBEpXITPOBOMMOCTb
Omunuii Xpuctuanoud JleHu-pycckuit pusmk
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TEMATHYECKOE INTAHUPOBAHUE

ITpu peanusauuu conep:kaHus oduieoOpazoBaTenbHONH yueOHONH NUCLHHUIUTHHBI
«®u3ukar» B npenenax ocsoeHust OITOIT CITO na 6a3e ocHOBHOro 00uiero oOpa3oBaHus
¢ noaydeHuem cpenHero obwero obpasosanusi (IITTIKPC, ITTICC3) makcumanbHas
yueOHas Harpy3ka OOy4arolUXCsi COCTaBJISIET:

no cneunanbHocTaM CITO TexHonoruyeckoro npoduis 135 wuacos. U3 Hux
ayautopHas (obs3aTenpHasn) Harpy3ka oOydaroIuxcs, BKIKO4as nadopaTopHbie padboThl -
117 yacoB; koHCysabTalMH — 12 4acoOB, MPOMEKYTOUYHAsI aTTECTALHs - 6 YACOB.

NPUMEPHBIM TEMATHYECKHUM IIAH

Bua yueOnoii padorni

Ayautopubie 3ausaTus. Coaepkanue o0yueHusi Texnosiornueckuii npodpun
Beenenue 2
1 Mexanuka 24
2 MounexkynsipHasi pusuka. TepmoauHamuka 14
3. DneKTpoauHAMHKA 30
4 KonebGaHusi W BOJIHBI 18
5.OnTHka 10
6.2neMeHThl KBaHTOBOI (hU3MKH 12
7. DBomouus BeeneHHoii 7
Hroro L1}
Koncynbranuu 12
DK3aMeH 6
Bceero 135
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XAPAKTEPUCTUKA OCHOBHBIX BUIOB JEATEJIBHOCTH CTYJAEHTOB

Coaepxkanue o0yueHust

Xapalc'repuc'rmcn OCHOBHBIX BHAO0B 1€AATCJIbHOCTH
CTYAEHTOB (HA YPOBHE Y4eOHbIX 1eHCTBHII)

BBenenue

VYMeHHsl TOCTaHOBKH LieJiel J1eATeNIbHOCTH,
TUIAHUPOBAHUSL COOCTBEHHON NESITebHOCTH AJIsi
JIOCTHIKEHUS TOCTABJIEHHBIX LeJel, pUBEAeHHs
BO3MOJKHBIX PE€3YJbTaTOB 3THUX JEHCTBUMH, OPraHu3aLuu
CaMOKOHTPOJIsSl U OLIEHKH IMOJIy4YE€HHBIX PE3YyJIbTaTOB.
Pa3Burue cnocoOHOCTH SICHO M TOYHO U3J1araTb CBOM
MBICJTH, JIOTHYECKH OOOCHOBBIBATH CBOIO TOYKY 3PEHHS,
BOCIIPUHUMATL H aHaHH3HPOBaTb MHECHMHWA
cobeceaHUKOB, MPU3HABasi MPAaBO HA APYroro 4YejoBeka
Ha WHOE MHEHHE.

[TpousBenenue u3mepeHus GU3NYECKUX BEJTUUUH U
OLIEHKa TPAHMLbI MOTPELIHOCTH U3MEPEHHUI.
[TpencraBneHue rpaHULIbI MOTPELIHOCTEH H3MepeHHi
MPU MOCTPOEHHH IPaUKOB.

Y MeHue BbICKa3bIBaTh MUIOTE3bI 1Jisi O0bsSICHEHHS
HaOJII0 TaeMBbIX SIBJIEHMIA.

YMeHue npeanaratb MOJAENH SIBJCHUH.

VYka3aHue rpaHull NMpUMEHUMOCTH (PU3HUYECKHUX
3aKOHOB.

H310x€H1e OCHOBHBIX MOJIOKEHUH COBPEMEHHOM
Hay4yHOH KapTHUHbI MHUpA.

[IpuBeneHue NpuMepoB BIMSAHUS OTKPBITHI B hU3HKe
Ha MpOrpecc B TeXHUKE U TEXHOJIOTMH MPOU3BOJCTBA.
Hcnonb3oBanue MHTEepHETa 11 MOoMCcKa HHGOPMALIUH.

1.MEXAHUKA

Kunemamuxa

[IpencraBneHre MeXaHUYECKOTO ABHIKEHHS Tela
YPaBHEHUSIMH 3aBUCUMOCTHU KOOPAMHAT W MPOEKLHei
CKOPOCTH OT BPEMEHH.

[IpencraBneHne MEXaHMYECKOroO JIBMJKEHHsI Tena
rpagukaMu 3aBUCUMOCTH KOOPAUHAT U MpOEKLUe
CKOPOCTH OT BPEMEHH.

Onpenenenue KOOPAMHAT MPONHAEHHOTO MYTH, CKOPOCTH
M YCKOpPEeHMs1 Tel 1o rpadukaM 3aBUCHMOCTH
KOOPAMHAT U MPOEKLMI CKOPOCTH OT BPEMEHH.
Onpenenenue KOOPAMHAT MPONHAEHHOTO MYTH,
CKOPOCTH M YCKOPEHHSI Teja M0 YpaBHEHUsIM
3aBUCUMOCTH KOODJWHAT M MPOEKIHNI CKOPOCTH OT
BPEMEHHU.

IIpoBeneHne CpaBHUTEIBHONO aHajlM3a PaBHOMEPHOIO
U PaBHOMEPEMEHHOIO JBHXKEHUI.

Yka3zaHue HCMOJb30BaHUS TMOCTYNATENbHOIO M
BpallaTeIbHOro ABMKeHHI B TexHuke. [Ipnobperenue
omnbiTa paboTel B rpynne ¢ BbIMOJHEHUEM Pa3TMYHbBIX
COLIMAJIBHBIX POJIEH.

Pa3spaboTka BO3MOKHOIH CHCTeMbl OEHCTBUH M
KOHCTPYKLMH ISl 9KCIEPUMEHTAIBHOTO OMNMpeAeNeHuUs
1 KHHEMAaTHYECKUX BEJINYHH.
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[TpencraBnenre wHGOPMALMH O BUIAX BHIKEHHS B
BHUAE TAOIULBI

3akonw coxpanenis 6
Mexanuke

[TprmeHeHue 3aKOHa COXPAHEeHUsl HMITyJIbCa IS
BBIYMCIEHUS HW3MEHEHHI CKOpPOCTEH Tes MpU uX
B3aMMOJIEHCTBHSX .

U3mepenne paboThl CHIJI U U3MEHEHHE KUHETHYECKOIl
9Hepruu Tena. Beruucnenue paboTbl CUT M U3MEHEHHUS
KMHETHYECKOM SHePrum Tena.

Brruucnenne noTeHUHaNbHON YHEPrUuM Tel B
rpaBUTALIMOHHOM T1OJIE.

Onpenenenue NOTeHUHATbHON YHEPTHUH YIIPYTO
neGopMHPOBAHHOTO TeNa Mo U3BECTHOH aedopMaunu M
JKECTKOCTH TeJa.

[IpumMeHeHHe 3aK0Ha COXPAHEHUsI MEXAHUYECKOM
9HEPrUM MPHU pacyeTax pe3yJbTaTOB B3aUMOACHCTBUH
TeJl IPaBUTALIMOHHBIMH CHJIAMHU M CHJIAMH YIIPYTOCTH.
YkasaHue rpaHull NPUMEHUMOCTH 3aKOHOB MEXAaHHMKH.
VYkazaHue yueOHbIX JUCLHUIUINH, IPH U3YYEHHH KOTOPbIX
HCMOJIBb3YIOTCS 3aKOHbI COXPAHEHHS.

2. OCHOBBI MOJIEKYJIAPHOU ®U3UKU U TEPMOJIMHAMUKH.

OcHoBbI MONEKYAAPHOT
KUHeMU4ecKkoil meopui.
Hoeanvnorit 2as.

BrinosHeHne SKCepruMeHTOB, CIy KaLUX 15
00OCHOBaHUs MOJIEKYJIIPHO-KMHETHUYECKOH TeOpHur
(MKT).

PewieHune 3a1a4y ¢ npuMEeHEHHEM OCHOBHOTO YPaBHEHUSI
MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU ra30B.
Onpenenenue napamMeTpoB BEILIECTBA B ra3000pa3HOM
COCTOSIHMM Ha OCHOBAHMH YPaBHEHHsI COCTOSHHS
HIaJIbHOTO rasa.

Onpenenenue napaMeTpoB BEIIECTBA B ra3000pa3HOM
COCTOSTHMH M MPOMCXOJISAIINX MPOLIECCOB MO rpadukam
3asucumoctu p (T), V(T), p(V).

DKCNEepUMEHTAIbHOE MCCIIEI0BAHNUE 3aBUCHUMOCTH P
(T), V(T), p(V).

ITpencraBnenue B Buae rpagukoB M30XOPHOTO,
1300apHOro U M30METPUYECKOrO MPOLIECCOB.
Bpruucnenue cpeaHeil KWHETUYECKON SHEPruu
TEMJIOBOrO JABUKEHUS MOJIEKYJI IO U3BECTHOMN
TeMIepaType BeLecTBa.

BrickaspiBanue runores s 0ObsACHEHUs HAOMH01aeMbIX
SABJICHUH.

Yka3aHue rpaHul MEKIy MPUMEHUMOCTH MOJEH
«uaeanbHbli raz» U 3akoHoB MKT

Ocrossr mepmoounamuku

H3mepeHue KONMMYECTBA TEIJIOTHI B MpoOLECCax
TEernIonepenayn.

Pacuer KOJM4eCTBa TEIJIOThHI, HEOOXOAMMOrO 1St
OCYLIECTBJIEHHs] 3a[aHHOrO IpoLecca ¢
Terionepenaueii. Pacuer u3MeHeHusi BHYTpeHHei
HHEPruu Ten, paboThl U MEPEeAHHOrO KOJIMYeCTBa
TEMJIOThI C UCMOJIB30BAHUEM MEPBOr0 3aKOHA
TEPMOINHAMHKH.

Pacuer paboThl, COBepIIEHHOI ra3oMm, Mo rpapuky
3aBrucumocTu p(V).
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Bobraucnenne paboThl ra3a, COBEPIIEHHOM TPH
M3MEHEHHUHN COCTOSTHHSI 10 3aMKHYTOMY  LIMKITY.
Beruucnenue KIT/1 npu cosepruennn ra3om padoTsl B
MpoLeccax U3MEHEHUsI COCTOSIHUS 110 3aMKHYTOMY
iukiy. OObsiCHEHUe TNPUHLMIOB JIEHCTBHSA TETUIOBbIX
mauiuH. JleMoHCTpauus posu (PU3MKH B CO3AHUH U
COBEPLIEHCTBOBAHMM TEIUIOBBIX BUTaTeJei.
H3n0xeHne CyTH 3KOJIOrHYeCcKUX npodiem,
o0ycJIoBIeHHBIX Pa0boTOl TEMIOBBIX ABUTATENEH 1
ﬂpeﬂﬂO)KeHHe NnyTH HX pel.l.leHPiSI.

Vka3aHue TrpaHuL] IPUMEHHMOCTH 3aKOHOB
TEPMOAMHAMUKH.

YMeHune BeCcTH AMaor, BbICAYLIMBATL OINIMOHEHTA,
y4aCTBOBaTb B AMCKYCCHH, OTKPBITO BbIPaXKaTh W
OTCTauBaTh CBOIO TOYKY 3PEHUS.

VYkazanue yueOHbIX JAUCLUUIUINH, TPH H3YYEHUH
KOTOPBIX HCMONB3YIOT yueOHbIi MaTepuan «OCHOBbBI
TEPMOJNHAMHUKN»

Ceoiicmesa napos, H3mepenne BIa)kKHOCTH BO3/yXa.

JHcuokocmeit, meepovix mes | Pacuer konnuecTsa TErIOThl, HEOOXOIUMOro st
OCYILECTBJIEHHUs MPOLIECCa NMEePexo/1a BEUeCTBa U3
OJIHOTO arperaTHOro COCTOSIHUS B PYyroe.
DKCMEePUMEHTAJIbHOE MCCIIEI0BAHUE TEIMJIOBbIX
cBOiicTB BeuiecTsa. [Ipusenenue npumepos
KaNWUISIPHBIX SIBIEHUI B OBITY, MPUPOAE, TEXHUKE.
HcenenoBanne MexaHM4e€CKUX CBOMCTB TBEPABIX TEJI.
[TpumeHenue pu3MYECKUX MOHATHUH M 3aKOHOB B
yueOHOM MaTepuaie npogecCHOHaIbHOrO XapakTepa.
Hcnonb3oBanue MuTepHeTa nyis noucka nHGoOpmauum o
pa3paboTkax U MPUMEHEHUSIX COBPEMEHHBIX TBEPIbIX U
aMOpP(HBIX MaTEpPHAJIOB.

3.2JIEKTPOJIMHAMUKA

Dnekmpocmamuxa. Breruucnenue CHIl B3aMMOJEHCTBHS TOUEUYHBIX
3NEKTPUUECKUX Pa3psiOB.

Bbruncnenne HanpsiK€HHOCTHU 3JIEKTPUYECKOrO MoJis
OJIHOTO U HECKOJIbKMX TOUEYHBIX 3JIEKTPUYECKUX
3apsiaoB.

Bbruucnenne noTeHuuana 3AeKTpPHUECKOro  MmoJs
OJTHOTO M HECKOJIbKMX TOUEYHbIX IJEKTPUUECKUX
3apsnoB. M3mepenne pa3HOCTH TNMOTEHLHAJIOB.
H3mepeHune sHEPruu 3JeKTPUUECKOro nous
3apsHKEHHOrO0  KOHJI@HCATOopa.

Bbraucnenue sHeprun 3J1eKTpUIeCcKoro noss
3apsKEHHOr0  KOHZEHCATOopa.

Pa3paboTka rnjaHa u BO3MOXKHO CXeMbl AeiCTBHI
3KCMEPUMEHTAILHOIO OMNPEAENEHHUs JIEKTPOEMKOCTH
KOHJIEHCATOpa W JAM3JIEKTPUUYECKON MPOHHULIAEMOCTH
BELIECTBA.

ITpoBeneHne cpaBHUTEIBHOIO aHAIN3A
rPaBUTALIMOHHOTO U 3JIEKTPOCTaTUCTUYECKOTO MOei

ITocmosinnviit mok H3mepeHne MOLIHOCTH 3J€KTPHUYECKOro TOKa.
Uzmepenne DJIC m BHYTPEHHErO CONPOTHBIICHHS
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MUCTOYHHKA TOKA.

BeinonHenne pacyeToB CHIIbI TOKA M HAMPSKEHUH Ha
y4acTKax dnekTpudeckux ueneit. O0bsicHeHne Ha
npUMepe MeKTPUUECKO 1enu ¢ ABYMsI UCTOUHHUKAMH
toka (3/1C), B KakoM cilydyae MCTOYHHUK 3JIEKTPUYECKOIt
sHepruu paboTaer B pexxuMe reHepaTopa, a B KakOM-B
pekuMe moTpeduTes.

Onpenenenue TemnepaTypbl HUTH HaKaJIMBaHMS.
W3mepeHune 3JIEKTPUYECKOrO 3JIEKTPOHA.

CHsiTHe BOJIBLTAMIIEPHON XapPaKTEPUCTHKHU JMOAA.
[TpoBeneHne CpaBHUTENILHOIO aHAJIW3a
MOJYNPOBOAHUKOBBIX IHOAOB U TPHOIOB.
Hcnonezosanne WurepHera anis noncka uHpopmaumu
O MEepCreKTUBaX Pa3BUTHUSL MOJTYNPOBOAHUKOBOM
TEXHUKH.

VYcTaHOBKa NMPUYMHHO-CIIEICTBEHHbIX CBs3€eil

Maenumnuie sienenis

H3mepeHne MHAYKUMH MarHUTHOTO nosisi. Beranucnenue
CHJI, I€MCTBYIOIMX HA MPOBOAHUK C TOKOM B
MarHUTHOM T10JIE.

Bbraucnenune cui, 1€HCTBYIOIMX HA 3JEKTPUUYECKUIN
3apsj, ABHXKYLIMICS B MarHUTHOM [OJIE.
Hccnenosanue siBlE€HHI 37€KTPOMArHUTHON WHJYKLIMH,
CaAMOMHYKLIMH.

Bpruncnenne 3HepruM MarHUTHOTO MOJIS.

OOmbsicHeHHe NpuUHLMNA JEHCTBUS 3JIEKTPOABHIATENS.
OObsicHeHMe MPUHLIMIA IEHCTBUS TeHepaTopa
ANEKTPHUECKOrO TOKA M AJIEKTPOUZMEPHUTENbHBIX
npubopoB. OObsICHEHHE MPUHLIMITA AEHCTBHA MacC —
cnektporpada, yCKOpuUTesnel 3apsyKeHHBIX YaCTHILL.
OObsicHeHHEe POJIM MATHUTHOTO MOJIsi 3€MJIH B XKU3HH
pacTeHHii, JKUBOTHBIX, YEJIOBEKa.

[TpuBeneHne NpUMEPOB NMPAKTUUECKOrO NMPUMEHEHUs
H3Yy4eHHbIX SIBJIEHHH, 3aKOHOB, NPHOOPOB, YCTPOHCTB.
[TpoBeneHune cpaBHUTENBHOIO aHAIN3A
3JIEKTPOCTATHYECKOrO, MArHUTHOI'O U BUXPEBOIO
SNEKTPUYECKUX MOJIEH.

OOmbsicHeHHe Ha MPUMepPe MarHUTHBIX SIBJICHHUI, MO4YeMy
(GU3UKY MOYKHO PaCCMAaTPUBATh KAK METAJUCLIMIUTHHY.

4.

KOJIEBAHUSA U BOJIHbI

Mexanuueckue xoneoanis

HccnenoBaHue 3aBUCUMOCTH TIepHoOAa KojieOaHuii
MAaTeMaTHYECKOr0 MAasiTHUKA OT €ro JJWHbI, MacChl U
aMILTUTY bl KOJIEOAHHIT.

HccnenoBaHue 3aBUCUMOCTH NepHoaa konedanuii rpysa
Ha MpPY>KUHE OT €ro Macchl U )KECTKOCTH NPYIKUHBI,
Beruncienne nepuona kojgebaHuii MaTeMaTHYECKOro
MasITHMKA MO U3BECTHOMY 3HAYEHHIO €ro JIMHBI.
Beiuncnenne nepuopa xkonebaHuii rpysa Ha MpyskuHe
MO U3BECTHBIM 3HAUEHHUSIM €r0 MacChl M JKECTKOCTH
MPYKHHBL.

BbipaboTka HaBBIKOB BOCTIPHHUMATh, aHAJTH3UPOBATb,
nepepabaTbiBaTh W MPEABABAATE HHPOpPMALMIO B
COOTBETCTBUH C MOCTABJIEHHBIMU 33a/Ja4aMH.
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[IpuBeneHue NpUMepPOB aBTOKOJIe0ATENbHbBIX
mexaHuuecknx cucrem. [Iposenenue knaccudukaumun
konedaHuil.

Vnpyeue 6o

H3mepenne ayMHBI 3ByKOBOM BOJIHBI MO pe3yJibTaTam
HaOmoieHnit nHTepdepeHIH 3BYKOBBIX BOJIH.
Habmonenune u oOpsicHenne uurepdepeHnu u
nudpakLuu MEXaHUYECKUX BOJIH.

[TpencraBnenue obnacreil NpUMeHeHHsl YJIbTpPa3ByKa U
MEepCreKTHBbI €r0 UCIONIb30BAHUSl B PA3JIMYHBIX
00nacTsiX HayKH, TEXHUKH , U MEAMLIMHE,

H3noxeHne CyTH 3KOJOrMYECKHUX MpolieM, CB3aHHbIX
C BO3/1€HiCTBMEM 3BYKOBBIX BOJIH Ha OPraHU3M
yeJIOBeKa.

DnekmpomazHummsie
KoJieoanus

HalntoneHne CoOUMIOrpaMM rapMOHMYECKHX
KoneOaHuil CHJIbl TOKa B LIETH.

H3mepenue 351eKTpoeMKOCTH KOHaeHcaTopa. M3mepenne
MHAYKTUBHOCTb KaTYIIKH.

HccnenoBanue sIBIEHUSI 3JIEKTPHUECKOTO Pae30HAHCA B
MOCJIEIOBATEIbHOM LIETIH.

ITpoBeneHuu aHanoruu Mexxay (pusnueckumu
BEJIMYMHAMH, XAPAKTEPU3YIOLIMMH MEXaHHUYECKYI0 H
JNIEKTPOMArHUTHYKO KONeOaTeIbHYI0 CHUCTEMBI.
Pacuer 3HaueHMii CHJIbI TOKA W HAIPSKEHUs Ha
HNIEMEHTAX LEMH MEPEMEHHOr0 TOKa.

Hccnenosanue npuHUMna AeHcTBUs TpaHchopmarTopa.
HccnenoBanne npuHUMNAa AEHCTBUsA reHepaTopa
MEePEeMEHHOr0 TOKA.

Hcnonb3oBanue MuTepHeTa 1isi moucka uHGOpMaLMu O
COBPEMEHHBIX Crocobax mnepeaayn 3JEKTPOIHEPTHU

37€Kn7[)0.1-laé‘Hllmele GOJIHbI

OcyuiecTBiieHue paauonepesayd M paguonpHema.
HccnenoBanue CBONCTB 3JIEKTPOMAarHUTHBIX BOJH C
MOMOILBI MOOWJIBHOTO TesedoHa.

Pa3BuTHe 1EHHOCTHOrO OTHOLUEHHS K U3y4aeMbIM Ha
ypokax (uzuku o0beKTaM M OCBaMBAE€MbIM BHJAaM
nestebHOCTH. OOBsICHEHHE TMPUHLMITHAIBLHOTO
pa3nuyMs NPUPOAbI YIPYTHUX M 3JEKTPOMArHUTHbBIX
BOJIH. MI35105keHMe CyTH 3KOJOrHYecKux npodsiem,
CBSI3aHHBIX C 3JIEKTPOMArHUTHBIMU KONeOaHUsAMH |
BOJTHAMH.

OObsicHeHHEe POJIM B AJIEKTPOMArHUTHBIX BOJH B
COBPEMEHHBIX HCcaenoBaHusXx BeeneHHoll.

S.OIITHKA

IIpupooa ceema

[IpumeHeHHe Ha MPAKTUKE 3aKOHOB OTPAKEHUS U U
NpeJIOMJIEHHUs] CBETa NMPU PeLIeHNH 3a1a4.
Ornpenenenue CreKTPaNbHBIX TPAHHIL
4yBCTBUTEJIbHOCTH Y€JIOBEYECKOrO rjasa.

YMeHue cTpouTh U300pakeHHe IMpeIMeTOB, JaBaeMble
JIMH3aMH.

Pacuer paccTosiHusl OT JMH3bI J10 H300paKeHust
npeamera.

Pacyer onTUYECKOH CHJIbI JIMH3bI.

Hsmepenne GOKYyCHOrO pacCTOSIHUS JIMH3bI.
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Hcnbrtanue Mozeneli MUKPOCKOIA U TEIECKOMNa.

Boanoeswvie ceoiicmea ceema

HaOntonenus siBnenusi  uHTepdepeHumn
3JIEKTPOMArHUTHBIX BOJIH.

HaGmonenue siBneHust Audpakuiy dI€KTPOMArHUTHBIX
BOJTH.

HaOmonenue  siBieHHs NOJSIPU3aLIAS
ANEKTPOMATHUTHBIX BOJIH.

H3mepeHue UIHHBI CBETOBOIA BOJIHBI 10 pe3yJibTaTam
HaOmonenus sineHust uarepdepenu. Habmonenue
sBnennst audpakunu ceera. Habmonenue siBnexus
nosisipu3aliy U aucriepcuu ceera. [Touck pasnuyuii u
CXO/ICTBA MEXY ANPPAKLIMOHHBIM U AUCTIEPCHOHHBIM
CMEKTPaMH.

[IpuBeneHne MPUMEPOB MOSIBIECHUS B MPUPOAE H
MCTMOIb30BAHUSA B TEXHHKE SIBJICHHI HHTEpDEpeHLIMH,
audpakiHy, NONAPU3ALMN U AUCTIEPCUH CBETA.
[Tepeuncnerne MeTOIOB MO3HAHHS, KOTOPbIE
MCII0JIb30BaHbI NPH U3YYEHHUH YKA3aHHBIX SIBJIEHUIL.

6. 2JIEMEHTHI KBAHTOBOUW ®N3UKH

Keanmosas onmuxa

HaGmonenue dorosnekrpuueckoro sdgdexra.
OO6mpsicHenue 3akoHOB CTONETOBAa HA OCHOBE
KBAHTOBBIX MPEACTABJICHUH.

Pacuer mMakcumasibHON KMHETHYECKOH JHEpPruu
3NEKTPOHOB mpu porosnekTpuueckom 3ddexre.
Onpenenenue paboTbl BbIXOA 3JIEKTPOHA MO rpaduky
3aBUCUMOCTH MAaKCHUMAaJIbHOW KMHETUYECKOW SHEPTrUM
($OTO31eKTPOHOB OT HacTOThl cBeTa. M3mepenue
paboThbl BBIXO/IA 3JIEKTPOHA.

[Tepeuncnenne npubOPOB yCTAHOBKH, B KOTOPBIX
npumeHsieTcsi 0e3uHepUHOHHOCTh hoToaddexTa.
OObsicHeHHEe KOPIMYCKYJISPHO-BOJTHOBOTO yasiu3Ma
CBOICTB (DOTOHOB.

OOmbsicHeHHe pPOJIM KBAHTOBOI ONTHKH B Pa3BUTHU
COBPEMEHHOI (PU3UKH.

Dusuxa amoma

HaGnroneHue TUHEHHBIX CIIEKTPOB.

Pacuer 4acToThbl M TMHBI BOJIHBI MCIYCKAa€MOro CBeTa
MpU nepexojie atoMa BOAOPOAAa M3 OAHOIrO
CTALIMOHAPHOTO COCTOSIHHS B IPYroe.

OObsicHeHHe TPOUCXOKIACHUs JIMHEHYATOro CrekTpa
aToMa BOJOpPOJA U Pa3auyMsl JIMHEHYAThIX CIIEKTPOB
rasos.

HccnenoBaHue TMHEHYATOro CEKTpa.

HccnenoBanue npuHUUna padboThl JIFOMHHECLIEHTHOI
JIAMITBI.

HabGmonenue u oObsicHeHUe NpHHLUIA JeHCTBUS
nasepa.

[TpuBeneHne NpUMEpPOB MCIIOIB30BaHUS Jla3epa B
COBPEMEHHOI HayKe U TEXHHUKE.

Hcnonb3osanne Unrepuera s noucka uHdopmauum o
MEepCreKTUBaX MPUMEHEHHH J1a3epa

Dusurka amomnozo a0pa

Habntonenune tpexos anbda-uactuil B kamepe BunbcoHa.
PeructpupoBaHue siA€pHBIX HM3IY4YEHUH C MOMOIIBIO
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cueruyuka ['eiirepa.

Pacyer s>Hepruu CBsi3M aTOMHBIX SAEP.

Onpenenenue 3apsiia ¥ MacCOBOTO YHCJIAa ATOMHOIO
Apa, BOZHUKAIOIIEro B pe3ysibTaTe PaguOaKTHBHOIO
pacnana.

Beruucnenue sHepruu, ocBoOOKIatoIeHcs pu
paZuOaKTUBHOM pacrnaje.

Onpenenenue NpoAyKTOB sIIEPHON peaKLuu,
Bbruucnenue sHepruu, ocBoOOKAAKOLIEICS npU
SIIEPHBIX PeaKLMsIX.

[ToHnmaHue npeuMyLeCTB M HEJOCTATKOB
MCMOIb30BAHUSI ATOMHOMN SHEPrHUH U HOHU3UPYIOLIHX
M3JIy4EHHH B MPOMBILUJIEHHOCTH, MEIMLMHE.
H3noxeHue CyTH HKONOTHUECKUX MpPoOIeM, CBI3aHHBIX
¢ OMOJIOrHYECKUM JeICTBUEM PAIMOAKTHUBHbBIX
U3JTyYEHHUH.

[TpoBenenue kiaccH(PUKALMU JIEMEHTAPHBIX YaCTHIL
no ux GU3NYECKUM XapaKTEepUCTHKaM (macce, 3apsay,
BPEMEHH JKU3HM, CIUHY M T.1.).

IToHnmMaHKe LeHHOCTEeH HAyYHOrO MO3HAHUS MUpA He
BOOOLIE /JIs UeOBEYeCTBa B LIEJIOM, a Ul KaXKA0Tro
00y4aroIerocs: JHUYHO, LIEHHOCTEH OBJIaJICHUs
METOZIOM Hay4YHOTO TO3HAHUS A AOCTHKEHUs ycrexa
B TIOOOM BHJ1€ MPAKTUYECKOI NeSITeTbHOCTH

7. 9BOJIIOLMSI BCEJIEHHOU

Cmpoenue u pazeumue
Bcenennoii

HaGmonenune 3a 3Be3namu, JIlyHOH M niaHeTamMu B
TEJIECKOI.

HabnroneHne CoNMHeYHbIX MATEH C MOMOIIBIO TeJIECKOomna
M COJTHEUHOTO HKPaHa.

Hcnonb3oBanue UHTepHeTa 1uis noucka n3oOpakeHuii
KOCMHUYECKHX OOBEKTOB M MH(pOpMaLHH 00 HX
0COOEHHOCTSIX .

OO6cysxneHne BO3MOMKHBIX CLIEHAPHEB IBOJIFOLUH
Bceenennoii. UcnonezoBanue MurepHera aist noucka
coBpeMeHHOIT HH(OopMaLMu 0 pa3BuTHn BeeneHHOI.
Ouenka uHGOPMALIMK C TO3ULIUH €€ CBOICTB:
JOCTOBEPHOCTH, OO BEKTHBHOCTH, MOJIHOTHI,
AKTYaJbHOCTH M T.J.

Deomoyus 36e30. ' unomesa
npoucxoocoenust Conneynoi
cucmembsi.

Beruncnenune sHeprum, ocBoOOKAArOIIEHCS NpH
TEPMOSIICPHBIX PEAKLIUSAX .

dopmysupoBka MmpodIeM TEPMOSIIEPHOH IHEPreTHKH.
OObsicHeHHe BIMsSHHS COJHEYHOH AaKTHBHOCTH Ha
3emuio.

ITonumMaHue poM KOCMUYECKUX MCCIIEA0BaHUMI, UX
HAy4YHOrO M YKOHOMHYECKOr0 3HAYEeHHSs.

OOGcyskneHne COBPEMEHHBIX MMIOTE3 O MPONCXOKAEHHH
CoHe4HOI1 cucTeMbl
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YYEBHO-METOJAUWYECKOE U MATEPHAJIBHO-
TEXHUYECKOE OBECIIEYEHHUE ITPOI'PAMMBI
YYEBHOMU JUCHUIIJIMHBI «®U3UKA»

OcBoenue nporpaMmel yueOHOH nucumninHbl « PU3uKa» npearnosaraeT Halu4he B
npodeccuoHanbHOit  00pa3oBaTeNbHOI OpraHM3alMK, peanusyoueii  o00pa3oBaTenbHYHO
nporpammy cpezaHero obuiero obpaszosanusi B mnpeaenax ocBoenusi OITOIT CITO na Gase
OCHOBHOTrO o0uero obpasoBanusi, yuebHoro kabuhera.

B cocraB kabunera Qusuku Bxoaut nabopatopusi ¢ nabOpPaHTCKONH KOMHATOIA.
[Tomemenne  kabunera  QusMkH yaosyerBopsier  TpeboBanusim  CaHuTapHO-
snuaemuonorudeckux npasun U HopmatuBoB (CanlluH 2.4.2. Nel78-02) u  ocHameHo
TUMOBBIM  OOOpPYZAOBaHHEM, YKa3aHHbIM B HACTOSALIMX TpeOOBaHUSX, B TOM YHCIE
CrielHaTu3upOBaHHOi  yuebHOil Mebenbio M cpencTBamu OOy4eHHs, JOCTATOYHBIMH ISl
BBITIOJIHEHHs] TPeOOBaHMI K YPOBHIO MOATOTOBKH OOYYarOIMXCS.

B cocraB yueOHO-METOAMYECKOrO0 M MaTepHaJIbHO-TEXHHYECKOro obecneueHus
nporpamMMbl y4eOHOIH qucuuIInHbl «PU3nKa» BXOAT:

- KOHTPOJIbHO-M3MEPUTEJIbHbIE MaTEPUAJIbI N0 TUCLIMILIUHE
«Duzuka»

e HarysiiHble  nocoOusi  (KOMILIEKTBI yueOHbIX TaOnuu, maKaThbl:
«Mexnynapoanas cucrema enunun CH»,  «Ilepuonmueckas  cucrema
xumuueckux snemeHtoB JI M. MenneneeBa», mOPTPEeTbl  BBIAKOIIUXCS
y4€HbIX-()M3UKOB U aCTPOHOMOB);

® TeXHHYECKHE CpelcTBa O0yveHus,
naboparoproe  obopynoBanue (00liero HasHa4YeHHUs U TeMaTHYECKHe
Habopbl);

e BCrioMoraresjbHOe 000py10BaHHE;

® MHCTPYKLHH IO B TEXHUKE O€30MmacHOCTH,;

e Oubnuoreunslii GoHA.

PEKOMEHAYEMAS JIUTEPATYPA
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Ilepeuennb nenoJib3yemMbix yueOHbIX H3aanuil, UuTepHer-pecypcos,
AOMOJIHHUTEJIbHOH JIHTEPATYPbl

OCHOBHBIE HCTOYHHKH

1. Amutpues B.®@. ®usuka mis npodeccuii ¥ cneumanbHOCTEH TEXHHYECKOro mpodus:
yueOHMK s oOpasoBar. yupeskaeHHii Hay. u cped. npod. oOpazoBaHus — 6-€ MU31.,
crep. - M. : U3narenbckuii uenTp «Axaaemusi», 2013. —448 c..

2. imutpues B.®. dusuka ana  npodeccuii M cneunanbHOCTEH TEXHHYECKOro
npodus: 3MEKTPOHHBIH  y4eOHUK Ay o0pa3oBaT. yupekaeHWi Had. U cpea. mpod.
oOpazoBanus — 6-e u3a., crep. - M. : U3narenscknii neHtp «Akaaemusi», 2013. — 448 c..

JIONOIHHTE/IbHBIE HCTOYHHKH

2. Amutpues E.W., Uesnesa JI. /1., Koctiouenko JI.C. @u3nka B npumMepax u 3ajaqax:
y4e0. nocodue. — M.: ®POPYM:UH®DPA — M, 2008. — 512 ¢. : na.

3. KacbsinoB B.A. ®usuka. ba3ossiii yposens. 10 kiacc: yueOHuk — 8-e usj., nepepad. —
M. : Ipoda, 2019. - 301 c. :um.

4. KacbsinoB B.A. ®usuka. bazoseiii yposenb. 11 knacc: yueOuuk — 7-e u3a., nepepad. —
M. : Ipoda, 2019. - 288 ¢. :ui.

HNuTepueTr-pecypenl

www.fcior.edu.ru (PenepanbHblii 1eHTP HHPOPMALTMOHHO-00pa30BaTEIbHBIX
pecypcos).

www.dic.academic.ru (Akanemuk. Cj0Bapu U SHLUUKIIONEINN).

www.booksgid.com (Books Gid. Dnexkrponnas 6ubnmoreka)

www.globalteka.ru (I'nobantexa. 'nobanbHast GubnanoTeka Hay4dHbIX PECYpPCOB).

www.window.edu.ru (Eannoe okHO noctyna k oOpa3oBaTesbHbIM pecypcam).

www.st-books.ru (JIyumas yuebHas nurepatypa).

www.school.edu.ru (Poccuiickuii  obpasosartenbhblii nopran. JlocTynHoCTs,
Ka4ecTBO, 3 (HEeKTHBHOCTD).

www.ru/book (Dnextponnas GubnuoreuHas cucrema).

www.alleng.ru/edu/phys. htm (O6pa3oBarenbhbie pecypcbl MHTepHeTa-DPu3MKa).

www.school-collection.edu.ru (Exunas konnekuust uudpoBeix 00pazoBaTeNbHBIX
pecypcos).

http//fiz.1september.ru (yueOHO-MeTONMUECKas Ta3eTa «y4eOHO-MeToanYecKas
razera «dPusukar).

www.n-t.ru/nl/fz (  HobGenesckue naypeatsl pusnke).

www.nuclphus.sinp.msu.ru (SnepHast ¢pusuka B UutepHere)

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

www.kvant.mccme.ru (Hay4HO-NONYJSIpHbI HU3MKO-MaTEMaTUYECKUI JKypHA
«KBaHT»)

www.yos.ru /natural-sciences/html (ecrecTBeHHO-HAy4HbIH >KypHaJ IJIs
mounonesku «I1yTb B HayKy»).
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