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Pabouas mnporpamma yueOHOro mpeaMera pa3zpaboTaHa B COOTBETCTBUH C TpPeOOBaHHUSIMHU
@denepallbHOTO TOCYJAPCTBEHHOIO 00pa30BaTEIbHOIO CTaHAapTa CpeAaHero oOIiiero oOpa3oBaHUs
(ITpukaz MunucrepcTBa obpazoBanus W Hayku PO ot 14.06.2022 No 444 «O6 yTBepX,aAeHUU
(dbenepanbHOro TOCYIapCTBEHHOIO 00pa30BaTEeIbHOrO CTaHAApTa CpelHero oluiero oopazoBaHus IO
cnenuanbioctd  15.02.16 TexHOMOrHS MAaIIMHOCTPOCHUN»), DeaepaibHOrO TroCyIapCTBEHHOTO
o0pa3oBaTenpHOro cTanaapra cpeaHero odmero oopazosanus (Ilpukaz MunucrepcTBa 0o6pa3oBanus u
Hayku P® ot 17.05.2012 Ne413 «O06 yrBepxkaeHuu (eAepabHOTO TOCYIapPCTBEHHOTO
o0pa3oBaTeNpHOrO CTaHAapTa CcpeaHero oOmiero oOpa3oBaHus», Ha OcHOBe (enepaibHOU
o0pa3zoBaTenbHON MpOrpaMMbl cpeanero odmiero oopasosanus (IIpuka3 MuHUCTEpPCTBA TPOCBEIICHUS
Poccuiickoit ®enepanmu ot 23 HOosOps 2022 1. Ne 1014 «O6 yrBepxacHuu QeaepaabHOI
00pa3oBaTeNbHONW MPOTPaMMBI CPETHETr0 00IIero oOpa3oBaHUsA») U (enepaabHOi 00pazoBaTEIbHON
IIPOrpaMMBI 110 yuebHomy npeamery dusnka.

Opranmsanus-pazpadorunk: PI'BOY BO «CI'Y wumenn H.I'. UYepnsimesckoro» Komnemx
paauosnekrponnku umenu [1.H. S6moukosa CI'Y.

Pazpabotuuk: Baxmum E.B. — npenonaBatens Komnemxka pannosnextponuku umenu I[1.H. SI610ukoBa
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Pabouas mporpamma mo ¢u3MKe Ha ypoBHE cpenHero oOimiero oOpasoBaHus (YriayOnEHHBIN
YpPOBEHb H3Y4YCHHsS ITIPEIMETa) COCTaBJICHa HA OCHOBE IOJIOKECHMH M TpeOOBaHWI K pe3yibTaTaM
OCBOCHMS OCHOBHOH  00pa3oBaTeNIbHOM  NpPOTrpaMMBbl, TPEACTaBICHHBIX B  DenepaibHOM
rocyJIapCcTBEHHOM 00pa30BaTeIbHOM CTaHaapTe cpemHero obmero obpazoanus (PI'OC COO), a
TaKke ¢ yd€ToM mporpaMMbl BocnuTaHuss W KoHuenmuu mnpernogaBaHusi y4eOHOTO IpeaMmera
«Du3uka» B oOpa3oBaTenbHBIX OpraHm3anusx Poccuiickoit @enepannu, peann3ylONMX OCHOBHBIC
00111e00pa30BaTeIbHBIC TPOTPAMMBI.

INOACHUTEJBHASA 3AIIMCKA

JlanHasi mporpamMma ompenenser o00s3aTe/IbHOe NPEJAMETHOE COJEpXKAaHUE, YCTaHaBJIUBAET
IIPUMEPHOE paclpeeICHUe Y4EOHBIX YacoB IO TEMAaTHMYECKMM pasfenaM Kypca U PEKOMEHIyEeMYIO
II0CJIEA0BATENbHOCTh U3YUEHUs TE€M U DPA3JelIoB Y4eOHOro mpenMera ¢ y4ETOM MEXIIPEAMETHBIX U
BHYTPUIIPEJIMETHBIX CBSA3€H, JIOTMKU y4eOHOTO IMPOIEcca, BO3PACTHBIX OCOOCHHOCTEH 00YyYarOlIuXcCsl.
[Iporpamma naér npencraBieHue O LENIX, COAEPKaHUH, OOLIeH cTpareruu o0y4yeHUs, BOCIIUTaHUS U
pa3BHUTHS, 00YJAIOLINXCS CPEACTBAMH ydeOHOro npeamera «Dusnkay Ha yriryOI€HHOM YpOBHE.

N3ydyenne kypca (usuku  yriiyOn€HHOrO  YpOBHS — MO3BOJISIET  pEAM30BaTh  3a/1audl
npoeCCHOHATBHON OpPUEHTAIM, HANpaBJI€HO HAa CO3JAHME YCJIOBHM JUIi TPOSIBICHHS CBOUX
UHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH KaXK/IbIM YYallUMCs, KOTOpble HEOOXOAUMBI IS
MPOJOJDKEHHST 00pa30BaHMS B BBICHIMX YUEOHBIX 3aBEACHHMSAX IO PA3IUYHBIM (DU3UKO-TEXHHYESCKUM
Y MH)KEHEPHBIM CIIELIMAIBHOCTSIM.

B nporpamme omnpeznensitorcs MmiaHUPyeMble Pe3yJbTaThl OCBOEHMS Kypca (DU3UKU HA YpOBHE
cpeaHero obmero oOpa3oBaHUA: JUYHOCTHBIE, MeETalpeIMEeTHbIC, NpeAMETHbIe (Ha YriIyOJEéHHOM
ypoBHEe). Hay4HO-METOIOOTHYECKOW OCHOBOM Ui pa3pabOTKU TpeOOBaHUM K JIMYHOCTHBIM,
METaNpeIMEeTHBIM U IPEAMETHBIM pe3ylbTaTaM OOYy4aroIIMXCsl, OCBOMBIIMX IPOrpaMMy CpEIHEro
o6mero oOpa3oBaHus HA YTIyOJIEHHOM ypOBHE, SIBJISETCS CHCTEMHO-AEATEIbHOCTHBINA IOAXO.

ITporpaMMa BKIIFOUAET:

IUTAaHUPYEMbIE pe3ylbTaThl OCBOEHUS Kypca (DU3MKU Ha YIiIyOJIEHHOM YPOBHE, B TOM UHCIIE
IIPEeIMETHBIE PE3YIbTaThl 00yUEHMUS;

cofepxaHue ydyeOHoro npeamera «Pu3ukay;

IIPUMEPHOE TEMATUYECKOE IUIAHUPOBAHME C YKA3aHUEM KOJIMYECTBA 4YAaCOB HA M3Y4YECHHE
KaKJOW TEeMbl U IPUMEPHON XapaKTepUCTUKON yuyeOHON NeATEIbHOCTH YJallluXcsl, peaqu3yeMon npu
U3Y4YEHHUH ITHX TEM.

Pabouas mporpamMmma He CKOBBIBAa€T TBOPUYECKYIO MHUIIMATUBY U NMPEAOCTABISIET BOZMOXHOCTH
U pealM3alMy Pa3IMYHbIX METOAMYECKHX MOJIXOA0B K MPENoJaBaHUI0 (U3UKU HA YIIIyOJEHHOM
YpOBHE TIpU YCIIOBUM COXpaHEHHs 00s3aTeNbHOM YacTu coaeprkaHusi kypca. KonnuyecTBo 4acoB B
TEMaTUYECKOM IIAHUPOBAHUM HAa M3YyYEHUE KAXKIOU TEMBI SIBISIETCS OPUEHTHPOBOUHBIM M MOXKET
ObITh M3MEHEHO KaK B CTOPOHY YMEHBIIECHMS, TaK U YBEJIMYEHMs] B 3aBUCUMOCTU OT peallu3yeMbIX
METOJINYECKUX MTOAXO0I0B ¥ YPOBHS IOJATOTOBICHHOCTH Y4aIUXCSI.

OBILIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «®U3UKA)»»

®dusnka KaKk Hayka 0 HamboJsiee OOIMX 3aKOHAX MPUPOJBI, BHICTYIas B KadyecTBE y4eOHOTO
IpeaMeTa, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY 3HaHMI 00 okpyxatoem mupe. Kypc ¢pusukn —
CHUCTEMOOOpa3yIoIui [l €CTECTBEHHOHAYUHBIX YUE€OHBIX NPEIMETOB, MOCKOJbKY (QHU3NYECKHe
3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB M SIBICHUI, M3ydaeMbIX XUMHEH, Ouojorueu, ¢pusndeckoit
reorpadpueit u actpoHomueil. lcmonb3oBaHWE W AaKTUBHOE TPUMEHEHHE (PU3MUECKUX 3HAHUHN
OIpeNieNIUIO XapakTep M OypHOEe pa3BUTHE pPa3sHOOOpa3HBIX TEXHOJOTMH B cdepe SHEPreTHUKH,
TPaHCIOPTa, OCBOCHHSI KOCMOCA, MOJYYEHHUsS HOBBIX MaTepualoB C 3aJaHHBIMU CBOWCTBAMHU U JIp.
W3yuenune (pu3MKM BHOCUT OCHOBHOM BKIJIaJ B (OPMUPOBAHHE €CTECTBEHHOHAYYHOW KApTUHBI MHUpA
oOyuaronxcs, B (OpMUpPOBaHHUE YMEHUN NPUMEHSATh HAYYHBI METOJ TMO3HAaHUS NPU BHIIOJIHEHUU
UMM y4EOHBIX HCCIIEOBAHHA.

B ocHOBY kypca GU3HKH MOJI0KEH PsIIT HIeH, KOTOpble MOKHO paccMaTpUBaTh KakK MPUHIUIIBI
€ro IOCTPOCHHU.



Hoea uenocmuocmu. B COOTBETCTBUM C HEM KypC SIBISETCS JIOTMYECKHM 3aBEPLIEHHBIM, OH
COJICP’)KUT MaTepual U3 BCEX paslenoB (U3HKH, BKIIOYAET KaK BOIMPOCHI KIIACCHYECKOW, TaK
Y COBPEMEHHO! (DU3UKH.

Hoen zenepanuzayuu. B cooTBETCTBUM ¢ HEH Marepuan Kypca GU3MKU OObEIUHEH BOKPYT
¢usnueckux teopuil. Benymum B Kypce siBisercss (OPMHPOBAHUE MPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BEIIECTBE U IOJIE.

Hoea zymanumapuszayuu. EE peanusauus NpeanosiaracT MCMOJb30BAHUE T'yMaHUTAPHOIO
noTeHnuansa (GU3NYecKoil HayKH, OCMBICIICHUE CBSI3UM Pa3BUTUA (U3UKHU C pa3BUTHEM OOIIEeCTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU U SKOJIOTUYECKUMU TPOOIEMaMH.

Hoesn npuxnaounou nanpasenennocmu. Kypc Qusuku yriyOI€HHOTO YpPOBHS IpeJIroyiaraet
3HAKOMCTBO C UIMPOKHUM KPYrOM TEXHUUYECKHUX M TEXHOJOTMYECKUX NMPUJIOKEHUH M3YyUYEHHBIX TEOPU
u 3akoHOB. [Ipm 3TOM paccMaTpuBarOTCS Ha YpOBHE OOLIMX MPEACTaBICHUN U COBPEMEHHBIE
TEXHUUYECKUE YCTPONCTBA U TEXHOJIOTHH.

Hoea IKonozuzauyuu peanusyercss IMOCPEICTBOM BBEJCHMUS 3JEMEHTOB  COJAEpIKaHUs,
MOCBAMIEHHBIX SKOJIOTUYECKUM MPOOJIEMaM COBPEMEHHOCTH, KOTOPBIE CBSA3AaHBI C PAa3BUTHEM TEXHUKH
M TEXHOJIOTUH, a Takke OOCYXIeHUs MpoOJeM  palUMOHAIBLHOTO  MPHUPOAONOIB30BAHUS
1 DKOJIOTUYECKOM 0€30I1aCHOCTH.

OcBoeHHEe coOJIepKaHUs MPOrPaMMbl JOJKHO OBITh MOCTPOSHO Ha MPHUHIMIAX CHCTEMHO-
JeSITeIBbHOCTHOTO moaxoa. st GU3uKM peanusanus 3TUX MPUHIUIIOB 0a3upyeTcs Ha UCIOIb30BaHUN
CaMOCTOSITENIFHOTO SKCIIEPUMEHTA KaK MOCTOSIHHO JeHCTBYromIero (akropa yueOHoro mpoiecca. s
yrIyON€HHOTO YpPOBHS — 3TO CHCTEMa CaMOCTOATENBHOTO YYEHHUYECKOTO OKCIIEPUMEHTA,
BKJIIOUAIOIIETO (PPOHTANIbHBIE YYCHUUECKHE OMBITHI IIPH U3YUYEHUU HOBOT'O MaTepuana, J1adopaTopHbIe
paboThl u paboThl mpakTukyma. [Ipu 3ToM mox paboTamMu MpaKTUKyMa MOHUMAETCS CaMOCTOSITEIILHOE
UCCIIEIOBaHNE, KOTOpPOE MPOBOAUTCS IO PYKOBOJCTBY CBEPHYTOro, 000OmEHHOrO BHIa 0e3
IIOIIArOBOM MHCTPYKIIMH.

B nmporpamMmMe cuctema y4yeHMUYECKOTO HSKCHEPUMEHTa, JTAaOOpaTOPHBIX PAa0dOT M MpakTHKyMa
Mpe/cTaBlIeHa €IUHBIM IepeyHeM. BpiOop TemaTuku A 3THX BHUJOB TPAKTUYECKUX padoT
OCYILECTBISETCS YYaCTHUKaMU 0Opa30BaTENbHOIO Mpoliecca UCXOAS U3 0COOEHHOCTEH MOYypOYHOIo
IUTAaHUPOBaHUSI W  OCHallleHuss kaObuHera @usuku. Ilpu sTomM oOecneunBaercs OBJAJACHHE
o0y4aroIMMHUCST yYMEHUSIMHM TPOBOAMTH IMpsIMble M KOCBEHHbIE M3MEpPEHMs, HCCIIEAOBAaHUS
3aBUCHUMOCTEHN (PU3NYECKUX BETUYMH U IOCTAHOBKY OIBITOB IO ITPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHue yenseTcsl pelieHUI0 pacy€THRIX M KaueCTBEHHbIX 3ajad. Ilpu stom ams
pacuéTHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCA 33/a4y C SBHO 3a/1aHHOM M HESBHO 3a/laHHON (hu3nuecKoit
MOJIETIBIO, TIO3BOJISAIOIIUE NPUMEHATh U3yUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO pasena
Kypca, Tak M HMHTETpUpys NpPUMEHEHUE 3HAHUN U3 pa3HbIX pas3aenoB. [l KauecTBEHHBIX 3ajad
IIPUOPUTETOM SIBIISIOTCA 3aJjaHUs HAa 00bACHEHHE / Ipe/ICKa3aHue MPOTEeKaHUs (PU3UUECKUX SIBICHUH 1
MPOIIECCOB B OKpYXKAIOIIEH >KU3HU, TpeOyromme BbIOOpa (U3MYECKOW MOAENU Il CUTYyalluu
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpeboBanusmMu OPI'OC COO k maTepHaTbHO--TEXHHYECKOMY 00ECIIeUeHHUIO
y4eOHOro rnpolecca Kypc GU3MKU yriyOaEHHOTO YPOBHS TOJKEH U3y4aThCsl B YCIOBHSIX MPEAMETHOTO
kabuHeta. B kaOuHere (U3MKM TOJDKHO OBITH HEOOXOAMMOE JTa0OpaTOpHOE O000pYyTOBaHUE IS
BBIMOJIHEHUS] YKa3aHHBIX B MPOrpaMMe YUYEHHUYECKUX OIIbITOB, Ja0OpaTOpHbIX paboT u pabor
MPaKTUKyMa, a TaKXKe IEMOHCTPAILMOHHOE 000pYI0BaHHE.

JleMoHCTpalMOHHOE ~ O00OpyZOBaHHE  (OPMHUPYETCSI B  COOTBETCTBUM C  IPUHIUIIOM
MUHUMAaJIbHON JOCTaTOYHOCTU U 00€CIIEYMBAET MOCTAHOBKY MEPEUHCIECHHBIX B IPOrpaMMe KIIFOUEBbIX
JEeMOHCTpAllMi Ui  WCCIIEOBAaHUS M3y4aeMbIX SBJICHHA M MPOLECCOB, SMIUPUYECKHX U
(byHIaMEHTAILHBIX 3aKOHOB, UX TEXHUYECKUX MPHMEHEHHI.

JlaGopaTtopHoe 000pynOBaHHE Ul MPAKTUYECKUX Pa0dOT (GOpMHUPYETCsl B BUJE TEMATUYECKUX
KOMIUIEKTOB U 0OecreynBaeTcs B pacu€re OJHOro KOMIUIEKTa Ha JABYX oOydaromuxcs. TemaTuueckue
KOMIUIEKTBl ~ JTa0OpaTOPHOTO  OOOPYAOBAaHHS  JOJKHBI ~OBITH IOCTPOEHBI HA  KOMILJIEKCHOM
WCIOJIb30BAaHUN aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX H3MEPUTENbHBIX
CHCTEM B BHJIE IU(POBHIX Ta00OpaTopuil.



HEJA N3YYEHHUSA YYEBHOI'O IIPEAMETA «®U3UKA»

OCHOBHBIMH LIETSIMU M3y4eHUs (PU3MKH B 00I11eM 00pa30BaHUU SIBIISIOTCS:

¢dopMHupoBaHHE WHTEpECa M CTPEMIICHHS, OOYYalOIUXCSd K HAYYHOMY HM3YYCHHUIO MPHUPOJIBI,
Pa3BUTHE UX UHTEIUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3sBUTHE  MPEACTABIEHUH O  HAyYHOM  METOJe TMO3HaHMA ©  (OPMHPOBAHUE
UCCIIEI0BATEIHCKOTO OTHOIICHHUS K OKPY)KAIOIIUM SIBJICHUSIM;

(dopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa H3y4YeHHUsI OCHOB CTPOCHUS MaTEepPUU
U QyHIaMEHTaJIbHBIX 3aKOHOB (DU3UKH;

dopmupoBaHHE yMEHUH OOBSICHATH SBJICHHS C HUCHOJB30BAHUEM (U3NYECKUX 3HAHHUM
Y HayYHBIX JIOKa3aTeNbCTB;

(dopMHpoBaHUE TPEACTABICHUI O pONU (PHU3MKHU JUIS Pa3BUTHSA APYrHX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHH;

pa3BUTHE MPEICTABICHUI 0 BO3MOXHBIX chepax Oymaymiel mpodeccHoHaNbHOM AeATENbHOCTH,
CBSI3aHHBIX C (PM3UKOM, NOATOTOBKA K JAajbHElIeMy 00y4eHHIO B 3TOM HaIlPaBJICHHH.

JlocTrkeHue 3THX Leneil o0ecreunBaeTcs pelIeHneM CIEAYIOIUX 3aa4 B IPOLECcCe U3YdIEHHS
Kypca (PM3UKH Ha YPOBHE CPEIHETO 00IIero 0Opa3oBaHMs:

nproOpeTeHne CUCTEMBI 3HaHUH 00 00ImUX (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJIIOYasi MEXAaHUKY, MOJICKYJSIPHYIO (DU3HKY, JJIEKTPOJUHAMHUKY, KBAaHTOBYIO (DM3HKY U 3JIEMEHTBHI
acTpo(hu3uKH;

dopMupoBaHHE YMEHHH NPUMEHSATh TEOPETUYECKHE 3HAHHS Uil OOBSICHEHUS (UIUUECKHX
SIBIICHHUI B IPUPOJE U JUUISI IPHHATHUS MPAKTHUECKUX PEIICHUN B TIOBCETHEBHOW KHU3HH,

OCBOGHHE CIIOCOOOB PELICHUS Pa3IMYHBIX 337ad C SBHO 3aaHHOW (PU3NYECKOW MOJEINbIO,
3aja4, MMOJPa3yMEBAIOIINUX CaMOCTOSTENbHOE CO3/laHue (PU3NUECKON MOJAEH, aJeKBaTHOH YCIOBUAM
3a7a4d, B TOM YHMCJIC 3a/1a4 HHKCHEPHOTO XapaKTepa;

NOHMMaHue (U3NYECKUX OCHOB M TPHHIWIOB JIEHCTBHUS TEXHHUYECKUX YCTPOMCTB
Y TEXHOJOIMYECKHUX MPOLIECCOB, UX BIMAHUSA Ha OKPYKAIOIIYIO CpEay;

OBIIQJICHUE METOJaMH CaMOCTOSITETIbHOTO IUTAHWPOBAaHUS W TPOBEACHUS (PUIUIECKUX
HKCHEPUMEHTOB, aHalM3a M UHTepOpeTanuu WHGOpMAlMH, OIpeleNeHHs] JI0CTOBEPHOCTH
MOJTY4EHHOTO Pe3yJIbTara,;

CO3/laHHE YCJOBUM JUIsl Pa3BUTHA YMEHHM MPOEKTHO-UCCIEI0BATEIbCKON, TBOPYECKOH
NEeSTeNIbHOCTH; pa3BUTUE HHTepeca K cdepaM NpodhecCHOHATBbHON JesITeNbHOCTH, CBSI3aHHOM C
bu3uKOi.

MECTO YYEBHOI'O ITIPEJMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC COO yrinyOnéHHBI ypOBEHb H3Y4YEHMsI Y4EOHOIro IpeaMeTa
«Pu3nKa» Ha YPOBHE CpeiHero oOuiero oopazoBaHus BEIOUpaeTcs: 00y4yaroluMUC, TUIAHUPYIOIUMHU
MIPOJOJKEHHE 00pa30BaHus MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOPUIIS.

Y4eOHBIM MIaHOM MPeAyCMOTpeHO n3ydeHue puszuku B 00béme 220 yacoB 3a roj1 00y4eHus.

IJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSI YYEBHOI'O IPEJMETA «®U3UKA» HA
YPOBHE CPEJHEI'O OBIIETOOBPA3OBAHMUS (YIJIYBJEHHBIA YPOBEHD)

OcBoenne yueOHOro mnpenmera «Duszmka» Ha ypoBHE cpeaHero oOImero oopazoBaHUs
(yrmyOn€HHBI ~ ypOBEHB) JOJDKHO OOecmedynBaTh  JOCTIDKEHHE  CIENYIOUUX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

I'paxknaHckOe BOCIUTaHUE:

c(hOPMUPOBAHHOCTh  TpaXJAaHCKOW  MO3UIMU  OO0ydamomierocs Kak  aKTHBHOTO
1 OTBETCTBEHHOT'O YJ€Ha POCCHIICKOTO 00IIecTBa;

IIPUHATHC TPAaAULIMOHHBIX 06H.I€‘I€.HOB€‘-ICCKI/IX FYMaHUCTHYCCKUX U JCMOKPATHYCCKUX
IIEHHOCTEH;



TOTOBHOCTh BECTH COBMECTHYIO JEATENILHOCTh B HMHTEpEcax TIpa)kIaHCKOro o0OIIecTBa,
Y4acTBOBATh B CAMOYIIPABICHUU U JI€TCKO-IOHOILIECKMX OPTaHU3aLHIX;

YMEHHUE B3aMMOJAEUCTBOBATH C COLMAIBHBIMA MHCTUTYTAMH B COOTBETCTBHH C MX (PYHKIUSMH
Y Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH.

[TaTpnoTnyeckoe BOCIUTaHHE:

c(OPMHPOBAHHOCTH POCCUICKOM IPaTaHCKOW UACHTHYHOCTH, IATPUOTU3MA;

LICHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHMBOJIaM; AOCTHKeHHsM Poccuu B Qusuke
U TEXHUKE.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE!

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIOCOOHOCTh OLIEHMBATh CUTYAI[MI0 M NPUHUMATh OCO3HAHHBIE PELCHMs, OPUEHTUPYACh Ha
MOpaJIbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B JESITEIBHOCTH YUEHOTO;

OCO3HAHHUE JIMYHOIO BKJIaJla B IOCTPOEHHUE YCTOMYMBOI0O OY1yLIEro.

DCTeTUYECKOe BOCIIUTAHUE:

3CTETUYECKOE OTHOLIEHHWE K MHUPY, BKJIIOYas 3CTETUKY HAY4YHOTO TBOPYECTBA, MPUCYLIETO
¢bu3nveckoit Hayke.

TpynoBoe BocnuTaHue:

MHTEPEC K pa3IMyHbIM cepaM NpoPecCUOHATbHON AEATEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3uKOM W TEXHMKOH, yMEHUE COBEepLIaTh OCO3HAHHBIM BbIOOp Oynymieil npodeccun U
peann30BBIBaTh COOCTBEHHBIE )KU3HEHHBIC IIJIaHBI,

TOTOBHOCTb M CHOCOOHOCTH K OOpa3oBaHHIO M caMOOOpPa30BaHMIO B OOnacTu (PU3MKU Ha
MPOTSKEHUM BCEH KU3HU.

DKOJIOrHYecKoe BOCIUTAHUE!

c(OpPMUPOBAHHOCTh ~ AKOJIOTMYECKOM  KyJIbTYypbl, OCO3HAaHUE TIJI0OAJIBHOIO  XapakTepa
HKOJIOTUYECKUX MPOoOIIeM;

IJJAHUPOBAHUE M OCYILECTBIICHUE JIEUCTBUI B OKPYXKAIOLIECH CpPEJe HA OCHOBE 3HAHMS LEIEH
YCTOMUYMBOTO Pa3BUTHS YEJIOBEYECTBA;

paciIMpeHre OMbITa JEATEIbHOCTH KOJIOTMYECKON HANpaBICHHOCTH HAa OCHOBE HMMEIOLIUXCS
3HaHUil 1o pusuke.

[{leHHOCTH HAYYHOTO MMO3HAHUS:

c(OPMHPOBAHHOCTh MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bu3nueckoil HayKu;

OCO3HaHME LIEHHOCTH HAay4YHOM JeATeNIbHOCTH, TOTOBHOCTh B IpOLlECC€ M3Y4EHUS (DU3HUKH
OCYILIECTBIIATh MPOEKTHYIO U UCCIIEI0BATENbCKYIO JEATEIbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

B mpornecce nOCTHKEHUS IMYHOCTHBIX PE3YJIbTaTOB OCBOEHHS MPOTPAMMBl CPEHETO OOLIEro
oOpa3oBaHusi 1O (U3MKE Yy OOYYaIOIIMUXCS COBEPIICHCTBYETCS AMOYUOHANbHBIN UHMEIIeKM,
npenoiararomuil copMUpPOBaHHOCTb:

CAMOCO3HAHUA, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMAaTh CBOE 3MOLMOHAIBHOE COCTOSHHE,
BUJIETh HAMPaBJICHUS PAa3BUTUS COOCTBEHHON SMOIIMOHAILHON Cepbl, ObITh YBEPEHHBIM B ce0€;

camopezynuposanus, BKIIOYAIOUIEr0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TMOBeIEHUE, CHOCOOHOCTh aJalTHPOBAaTHCS K HMOIMOHAIBHBIM HM3MEHEHUSM U TPOSBIATH
TMOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYMpeHHel Momusayuu, BKIIOYAIOMIEW CTPEMJIEHHME K JOCTHKEHHIO LEIU M YCIEXY,
ONTHMHU3M, HHUIIUATUBHOCTh, YMEHHUE JIEHCTBOBATH, HCXO/I U3 CBOMX BO3MOKHOCTEI;

omMnamuy, BKIIOYAOMEH CcHocoOHOCTh TMOHMMATh SMOIMOHAIBHOE COCTOSHHE JApYIHX,
YUUTBIBATh €T0 MPH OCYILECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COYUATbHBIX HABLIKOG, BKIIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBaTh OTHOUICHUS C JPYTUMH
JOABMH, 3a00TUTHCS, IPOSBIIATh HHTEPEC U pa3periaTh KOH(IUKTHI.



METAINPEAMETHBIE PE3YJIbTATbBI

YHuBepcaibHbIe MO3HABATEIbHbIE 1€l CTBUS

ba3zoevie nocuueckue oelicmeus:

CaMOCTOSTENIbHO  (OpMYJIMpOBaTh |  aKTyaJUu3HpOBaTh MpoOJIeMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPENIETIATH 1S JACSITEIBHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUH UX JTOCTHIKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTH Y TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX;

pa3pabaThIBaTh TUIAH PEHICHHS MPOOJIEMBI C yU4ETOM aHAIM3a UMEIOIIUXCS MaTEePHAIBHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JICSITCIBHOCTb, OIICHMBaTh COOTBETCTBHUE PE3yJbTATOB IICIISIM,
OLICHUBATh PUCKHU IMOCJIEICTBUI 1ESITEIbHOCTH;

KOOPJIMHHPOBATh M  BBIMOJHATH pabOTy B  YCIOBUSX pEaJbHOTO, BHUPTYaJIbHOTO
1 KOMOMHHUPOBAHHOTO B3aMOICUCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

Bba3zoevie uccneoosamenvckue oelicmeu:

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHI U METOIaMU (PU3HUECKOM HAYKU;

BJIQJICTh HABBIKAMHU y4eOHO-UCCIICJIOBATEILCKON ¥ TMPOCKTHOW JCSITEILHOCTH B OOJIACTH
(GU3HUKN; COCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOHMCKY METOJOB pEIICHUs 3adad
(U3HYECKOTO COJCpKAHUS, IPUMEHEHHUIO PA3IMIHBIX METO/IO0B MTO3HAHMS;

BIQJIETh BUJAMHU JEATEIHHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro HMHTEpIpEeTaluH,
MPeoOpPa30BaHUI0 M MPUMEHEHUIO B PA3IUYHBIX YYCOHBIX CHUTYaIlUSX, B TOM YHCJIC TPU CO3JAHHUH
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATH IPUYUHHO-CJICJICTBEHHBIE CBA3U U aKTYaJIM3UPOBATH 3a/1a4y, BBIJIBUTATh TUIIOTE3Y €€
pellleHrs, HaXOIUTh apryMEHTHI JUIs JOKa3aTelbCTBA CBOMX YTBEP)KIEGHUH, 3a/aBaTh IMapaMeTphbl
Y KPUTEPHUU PEIICHHUS;

aHAJIM3UPOBATH MOJYUYECHHBIE B XO/€ PEIICHMS 3a/1a4l Pe3yJabTaThl, KPUTUUECKH OI[EHUBATH UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIC 33aJaud B 00pa30oBaTENbHOUW NEATEIHHOCTH, B TOM
YHUCJIe PU U3yYeHUU (HU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT,

YMETh IEPEHOCUTDH 3HAHUSA 10 (PU3HUKE B MPAKTHUECKYIO 00JIaCTh )KU3HEIEATEILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJIEH, MTPEJIaraTh OPUTHHAIBHBIC TTOX0/IbI U PEIICHUS; CTABUTH MPOOIEMBI
Y 3a/1a4y, JIOMYCKAaOIINE aIbTePHATUBHBIC PEILICHHUS.

Paboma c ungpopmanueii:

BJIQ/IeTh HaBBIKAMHM TONy4YeHUs HH(opManuu (U3MYECKOTO COAEPKAHUS U3 HCTOYHHUKOB
Pa3HBIX THUIIOB, CAMOCTOSITEJILHO OCYIIECTBISATh MOWCK, aHAU3, CUCTEMATU3AIMIO U HHTEPIPETAIIHIO
nH(MOpMAaIIUY PA3IUYHBIX BUAOB U (HOPM MIPECTABICHNUS,

OIICHUBATH JJOCTOBEPHOCTH MH(OPMAITNH;

UCIIONIb30BaTh CPENICTBA WH(MOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B pPEHICHUH
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX W OpPTraHU3AIlMOHHBIX 3a7a4 C COOJIIOJCHUEM TpeOOoBaHUMN
PrOHOMHUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEKESHHSI, MPABOBBIX M ATHUECKUX HOPM,
HOPM HHGOPMAIIMOHHON O€301aCHOCTH;

CO3/aBaTh TEKCTHl (PU3UYECKOTO COJCPKAHUS B Pa3NUYHBIX (hopMaTax ¢ yuy€TOM Ha3HAuYCHUs
nHpOpManUu W IEJIEBOM ayJAWTOPUH, BBHIOMpas ONTUMAIBHYIO (QOpMy TMpEACTaBICHUS U
BHU3yaJIU3alUH.

YHuBepcaibHble KOMMYHHKATHBHbBIE 1eiiCTBUS

Obwenue:

OCYIIECTBIISATh OOIIEHNE HAa YpoKaxX (PU3KUKHK ¥ BO BHEYPOUHOH JCATEIHLHOCTH;

pacmo3HaBaTh MPEAMOCHUTKA KOH(MIMKTHBIX CUTYAIMi U CMATYAaTh KOH(MIUKTHI,

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHHUSI C HCTIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB.

CoemecmHuasn 0esamenbHOCmb:



MOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHIUBUAYaJIbHON paboTHI;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX JEHCTBMH ¢ Yyu€ToM OOIIMX HMHTEPEcOB
Y BO3MOKHOCTEM Ka)KJI0T0 4IeHa KOJUIEKTHBA,;

IIPUHUMATD 1I€JIM COBMECTHOW AESTEIBHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH ACHCTBHS
110 €€ NOCTHIKEHMIO: COCTABIIATH ILJIAH ACUCTBUM, PACIPENEIATh POJIU C YYETOM MHEHHMM Y4aCTHUKOB,
00CyX1aTh pe3yJbTaThl COBMECTHOU paboOTHI;

OLICHUBATh Ka4eCTBO CBOErO BKJIaa u KaKJI0r0 Y4aCTHHKA
KOMaH/Ibl B OOIIMI pe3ysbTaT 110 pa3paboTaHHBIM KPUTEPUSIM;

IpeylaraTb HOBBIE IIPOCKThI, OLICHMBAaTh WJEH C IIO3ULHMH HOBU3HBI, OPHUIMHAJIBHOCTH,
IIPaKTU4YECKON 3HAYUMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATErH4YE€CKOE IOBEICHUE B PA3JIMYHBIX CUTYALUAX, IIPOSIBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

YHuBepcanbHbIe peryJsTHBHBIE N1eHCTBUSA

Camoopzanuzayusa:

CaMOCTOSITENIFHO ~ OCYIIECTBIISITh IMO3HABATENBHYIO JACATEIBHOCTH B 00JMacTH  (PHU3UKHU
U aCTPOHOMUHU, BBISABJISITH IPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOATENIBHO COCTaBJIATh IUIaH PEIICHMS pPacdyE€THBIX M KAa4eCTBEHHBIX 3aJady, IUIaH
BBINOJIHEHUS IIPAKTUYECKOM pabOThl ¢ yUETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U
MPEIIIOYTEHHI;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacmupATh paMKH y4eOHOT0 MPEAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHI;

JienaThb OCO3HAHHBIA BbIOOp, apryMEeHTUpOBaTh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh 3a
peuieHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHHIO U MPOSIBICHUIO HIMPOKOW SPYAULIUU B 00JNAaCTH (U3UKH,
MIOCTOSIHHO MOBBIIIATH CBON 00pa30BaTeNbHBINA U KYJIbTYPHBI YPOBEHb.

Camokonmpony:

JlaBaThb OILICHKY HOBBIM CHUTYyallUsM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJbTATOB LIEISIM;

BJIAJICTh HaBBIKAMU I103HABATEJIbHON peQIIEKCHH KaK OCO3HAHHs COBEPILAEMBbIX JAEHCTBHIA
Y MBICTIUTENBHBIX MPOLIECCOB, X PE3YyIbTATOB U OCHOBAHUM; MCIIOJIb30BATh MPHUEMBI pediexkcun s
OLIEHKU CUTYalllH, BHIOOpA BEPHOTO PELICHMS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKEHUIO;

Ilpunamue ceéa u opyzux:

IPUHUMATH ce0sl, TIOHMUMasi CBOM HEJIOCTaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTHX IIPHU aHAIM3€E PE3yNIbTaTOB AEATEIbHOCTH;

IpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

MNPEAMETHBIE PE3YJIBTATHI

B npornecce n3yuenus kypca GU3MKu yriayOonE€HHOro ypoBHs 00ydaromuicss HayduTCs:

MOHUMATh POJIb (PU3UKH B IKOHOMHUYECKOH, TEXHOIOTUUECKOM, IKOJIOTHIECKOMN, COIMATBHON 1
THYECKOU cepax AEATeNbHOCTH YeJIOBeKa; POJIb ACTPOHOMHUHM B MPAKTUYECKON JesTeIbHOCTH
YyellioBeKa U JlajbHeHIlIeM HayuYHO-TEXHHYECKOM Pa3BUTHUHU; POJIb U MECTO (DU3MKU B COBPEMEHHOM
HAayYHON KapTHHE MHUpA; 3HAUYEHUE ONMCATENbHOM, CHCTEeMaTH3UPYIOIIEH, OOBACHUTEIbHON U
nporHoctudyeckol  (QyHKUMH (U3NYECKON Teopun — MEXaHWKH, MOJIEKYISIpHOH (U3UKH,
TEPMOJIMHAMUKH, HJIEKTPOAUHAMUKH, KBAHTOBOW (hM3UKH; POJIb pusnueckoi Teopun B HopMUpoBaHUU
Mpe/ICTaBICHU O (U3NYECKOM KapTHHE MHpa; B OOILIEM psly COBPEMEHHBIX €CTECTBEHHOHAYYHBIX
IIPEJICTAaBICHUN O IPUPOJE;

pa3ianyaTh YCIOBUS MPUMEHUMOCTH Mojened (U3MUecKUX Tel M MPOLECCOB (SBIECHUN):
MHepIHUalbHas CUCTeMa 0TCYETa, aOCOIMIOTHO TBEPAOE TENIO, MaTepUalibHAs TOUKA, PABHOYCKOPEHHOE
IBYDKEHUE, CBOOOJIHOE MaJeHHEe, MOJAEIM Trasa, >KUIKOCTH M TBEPAOTo (KpUCTAJUIMYECKOIO) Tena,
UJCAIbHBIN ra3, TOYEUHBIM 3apsj, OAHOPOJHOE BJIEKTPUUYECKOE II0JIE, OAHOPOJHOE IEKTPUUECKOE U
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OZTHOPOJHOE€ MAarHUTHOE TMOJIs, TapMOHUYECKHE KOJeOaHUs, MaTeMaTHYeCKUH MAasTHHK, WCabHBINA
MPY>KUHHBIM MasTHUK, TAPMOHUYECKUE BOJHBI, HJICAJIbHBIN KoJeOaTelIbHbIM KOHTYp; MOJENeH aToMa,
ATOMHOT'O 51/Ipa U KBAaHTOBOM MOJIEIIN CBETA;

pa3nuuaTth YycnoBusl (TpaHHIBL, 007acTH) HPUMEHUMOCTH (PHU3MYECKUX 3aKOHOB, IOHHUMATh
BceoOmmmii xapakTep (hyHIaMEeHTaIbHBIX 3aKOHOB M OTPAHUYEHHOCTH MCIIOIb30BAHMS YaCTHBIX 3aKOHOB;

aQHAIM3UPOBATh U OOBSCHATH MEXAaHUYECKHE MPOLECChl M SBIICHUS, HCIONb3ys OCHOBHBIC
MOJIOKEHUSI M 3aKOHBI MEXaHMKH (OTHOCHUTEIBHOCTh MEXAaHWYECKOTO JBIDKEHUS, (HOpMYIIbI
KMHEMaTUKH PaBHOYCKOPEHHOT'O ABMKEHUS, 3aKOHbI HbIOTOHA, 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOHBI
COXpaHEHHS MMITYJIbCAa U MEXaHHMUYECKOW YHEPTUH, CBSA3b paOdOTHI CHUJIBI ¢ U3MEHEHUEM MEXaHUYEeCKON
SHEPruM); MPHU 3TOM HCIOIB30BAaTh MaTEMaTHYECKOE BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCJIOBUSA
MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, BTOPOTO M TPETHErO 3aKOHOB HbIOTOHA, 3aKOHOB COXpaHEHHUS
HMITYJIbCA M1 MEXaHUYECKOM SHEPruy, 3aKOHA BCEMUPHOIO TATOTEHUS; 3JIEKTPOMArHUTHBIE ITPOLIECCHI U
SIBJICHUS, HCIIOJIb3YSl OCHOBHBIC IIOJIOKEHMS W 3aKOHBI JJIEKTPOJMHAMHUKH, 3aKOH COXPAaHEHHUS
3JEKTPUYECKOTO 3apsaja, cuia Amnepa, cuia JlopeHua, 3aKk0H 3JIEKTPOMarHUTHON MHAYKIIUH, IPABUIIO
Jlenua, cBs3p DJIC caMOMHIYKIIMU B AJIEMEHTE MIEKTPUUYECKOM IIEMH CO CKOPOCTHIO U3MEHEHUS CUJIbI
TOKA;

pasnuuarh YCJIOBHS TPUMEHHMOCTH MOJeNed (U3MYECKUX Tel M TPOLECCOB  (SBICHHIA):
OJTHOPOJIHOE  3JIEKTPUYECKOE U  OIHOPOJHOE MArHMTHOE TOJis, TapMOHMYECKHEe KoyebaHus,
MaTeMATUYECKUN MAsATHUK, WICAIBHBIM NPYXUHHBIA MAasTHUK, TapPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJieOaTeNbHbIN KOHTYP; MOJIENIeil aToMa, aTOMHOTO S/Ipa ¥ KBAHTOBOM MOJIETIH CBETA;

AQHAIN3UPOBATh U OOBSCHATH TEIUIOBBIE TMPOLIECCHI M SIBJIEHHUS, MCHOJIb3ysl OCHOBHBIE
nonioxkeHuss MKT u 3aK0oHBI MONEKYNsIpHON (U3UKH U TEPMOJMHAMUKHU (CBSI3b JABIICHUS HI€aJIHHOTO
ra3a Co CpelIHEW KMHETUYECKOM SHEpPruedl TEIUIOBOTO JIBM)KCHMS M KOHILIEHTPALMEW €ro MOJIEKYII,
CBA3b TEMIIEPATYPbI BELIECTBA CO CPETHEN KUHETUUYECKOW SHEPIUE TEIIOBOIO IBUXKEHHS €T0 YaCTHll, CBS3b
JABJICHUS HJEAJIbHOTO Ta3a C KOHIEHTpalUMeld MOJIEKYJ U €ro TEMIEPAaTypoH, YypaBHEHUE
MenpaeneeBa—KnaneiipoHa, nepBblil 3aKOH TEPMOAVMHAMMKY, 3aKOH COXPAHEHMsI SJHEPTUHU B TEIIOBBIX
mporeccax); MpU 3TOM HCIOJIb30BaTh MAaT€MaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
IIPUMEHMMOCTH ypaBHeHMsI MeHneneeBa—KuanelipoHa;

AQHAIN3UPOBATh U OOBSACHATH DJIEKTPUUYECKHE SBJICHUS, HCIOJIb3Ysl OCHOBHBIE IOJIOKEHUS
Y 3aKOHBI  DJIEKTPOJAWHAMMKHM (3aKOH COXpaHEHMs JJIEKTpHUUYecKoro 3apsaa, 3akoH KyioHa,
MMOTEHIMAIBHOCTD IEKTPOCTATUYECKOIO MOJIsA, MPUHLIHUII CYIEPIO3ULUNA YJIEKTPUUECKUX MOJEH, IIPU
9TOM YyKa3blBas yCIOBUS NPUMEHMMOCTH 3akoHa KynoHa; a Takke NPAaKTUYECKH BayKHBIE
COOTHOILIEHMS: 3aKOHbI OMa A y4yacTKa LENU M JUIsl 3aMKHYTOM 3JIEKTPUYECKOW IeMH, 3aKOH
Jxoyns—IJlenua, npasuia Kupxroda, 3akonst @apajest 1U1st 31€KTpoIn3a);

aHAJIM3UPOBaTh U OOBSICHITH KBAHTOBbIE NPOLECCHl M SBJICHUS, HCHOJNB3YS TOJOXKEHHS
KBaHTOBOM (M3UKHU (ypaBHEHHE DWHIITEeNHHA JUId (oTor(dexTa, nepBblii 1 BTopol noctynatel bopa,
MIPUHIIMIT COOTHOIIIEHUs Heompeaenénnocrei ['eiizenOepra, 3aKOHBI COXpAaHEHHUS 3apsI0BOTO U
MacCOBOI'0 YHCEJ U SHEPTUHU B AJIEPHBIX PEAKIUAX, 3aKOH PAJIMOAKTUBHOI'O pacmania);

ONKCHIBaTh (PU3MYECKHE TPOLECChl U SBJICHHS, HCIHOJIb3ysl BEIUYMHBL: IE€peMelleHue,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC TEJIa U CUCTEMBI TE€Jl, CUJIa, MOMEHT CHUJIBI, JABJICHUE, TOTCHIIMAIbHAS
SHEprusi, KUHETHYECKas JHEprusi, MeXaHudecKas SHeprusi, padbora CHIbl; LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CUJIa TSKECTH, CUJIA YIIPYTOCTH, CUJla TPEHUS, MOLIHOCTb, JHEPTHUsl B3aUMOACHCTBUS Tella
¢ 3emi€il BOIM3U €€ MOBEPXHOCTH, SHEPTHUS YIPYroi JedopMalui NPYKUHbI; KOJIUYECTBO TETJIOTHI,
abcomoTHast TemmepaTypa Tenla, paboTa B TEpPMOAMHAMHUKE, BHYTPEHHSSI SHEpPrus HUIaIbHOIo
OJIHOATOMHOTO Ta3a, paboTa UACAIbHOTO Ta3a, OTHOCUTENbHAS BIAXHOCTHh Bo3nyxa, KII/ naeansHoro
TEIJIOBOI'O JIBUTATEIIS; NIEKTPUUECKOE I0JI€, HANPSHKEHHOCTD DJIEKTPUYECKOIO OIS, HANIPSYKEHHOCTD
IOJIsI TOYEYHOIO 3apsija WM 3apspDKEHHOrO Iapa B BakKyymMe€ W B JIMDJEKTPUKE, NOTEHIMAI
JJIEKTPOCTATUYECKOrO0 IIOJIA, pa3HOCTh IOTEHLMANIOB, OJJIEKTPOJABIKYLIAs CHJA, CUlIa TOKa,
HaIlpsDKEHUE, MOIIHOCTh TOKa, 3JIEKTPUYECKass EMKOCTh INIOCKOIO KOHJIEHCATOPa, CONMPOTHBIICHUE
ydacTKa Lenu ¢ I[OCIEI0BAaTeIbHbBIM M NApAJUICJIbHBIM COCJUHEHUEM pPE3UCTOPOB, DSHEPIrUs
3IEKTPUYECKOTO MOJIsSI KOH/IEHCATOPA;

ONHUCHIBATh (PU3MYECKHE TPOLECCHl U SABJCHUS, HWCHOJIb3ysd BEIUYMHBL HAMPSHKEHHOCTD
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ANEKTPUYECKOTO  TOJs, TMOTCHIMAN  JJIEKTPOCTATUYECKOrO  TOJISI, PAa3HOCTh  IOTCHIIMAJIOB,
ANEKTPOABIIKYILAs CHUJla, HWHAYKUWS MAarHUTHOTO TMOJsl, MarHUTHBIA MOTOK, cuja AMIepa,
WHIYKTUBHOCTD, DJIEKTPOJIBIKYIIAS CHJIa CAMOWHAYKIIMH, SHEPTUs MATHUTHOTO TOJISI TIPOBOJHUKA C
TOKOM, PEJIIATUBUCTCKUI MMITYJIbC, TIOJHAS SHEPTHUS, SHEPrHs MOKOS CBOOOJHON YaCTHUIIBI, SHEPTUS U
UMIYNbC (POTOHA, MACCOBOE YHCIIO U 3apsii Aapa, SHEPTHUS CBSI3H SJIpa;

OOBSCHATh OCOOCHHOCTH MPOTEKaHUs (PU3MUYECKUX SBICHHI: MEXaHUYECKOEe JIBUKEHUE, TEINIOBOE
JBIDKEHUE YaCTHIl BEIIECTBA, TEIUIOBOE PaBHOBECHE, OPOYHOBCKOE JBWKCHUE, MTU(PQy3us, HCrapeHue,
KUTICHUE W KOHJIEHCAIVs], TUIABJIEHHE U KPUCTAUIM3AIMsA, HAIIPABICHHOCTD TEIIONEepeiauu, SIeKTPU3aLUs
TeJ, SKBUIMOTEHIINATIBHOCTh TIOBEPXHOCTH 3aPSHKEHHOTO TIPOBOIHUKA,;

OTIpeeNATh HAPaBJIeHUE UHIYKIIUU MAarHUTHOTO TOJIsI PO-BOAHKUKA C TOKOM, CUIIBI AMIlepa U
cuibl JIopeHia;

OO0BSACHATH OCOOEHHOCTU MPOTEKAHUS (PU3MUECKUX SIBICHUN: 3JIEKTPOMArHUTHAs WHAYKLHUA,
CaAaMOWHIYKIIUS, PE30HAHC, HWHTEPPEPEHIUs BOJH, MUPPAKIUS, TUCTICPCHUs, IOJHOE BHYTPCHHEE
otpaxkeHue, ¢Gotodnekrpuueckuii d3pdekt (poroaddexr), ampda- u Oera-pacmanbl sAAep, ramma-
U3ITydeHue sjiep; GU3nIecKue MPUHIUIBI CIIEKTPAIEHOTO aHAIM3a U PaboThI Jiazepa;

MPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTU OJHOM (PU3UYECKOW BEIUYHHBI OT JAPYroM C
WCIOJIb30BAHUEM TMPSMBIX WM3MEPEHUU: TIPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (HKCHUPOBATH
pe3yNnbTaThl TOMYYEHHOM 3aBHUCUMOCTH (DM3MUECKUX BEIWYMH B BHUAE TpadUKOB C y4ETOM
aOCOTFOTHBIX IMOTPENTHOCTEH H3MEPEHUH, IeIaTh BEIBOJIBI 10 PE3yIbTaTaM HCCIICIOBAHUS;

MPOBOANTH KOCBEHHBIE M3MEpEeHUsl (PM3MUECKUX BEIWYUH; MPU ITOM BbIOMPATh ONTHUMAIIbHBIH
METOJT U3MEPCHHUS, OLICHUBATh a0COFOTHBIE W OTHOCHTEILHBIC MOTPEITHOCTA MPSIMBIX U KOCBEHHBIX
HU3MEpEHHUI;

MPOBOJAMTH OMBITHI TI0 TIPOBEPKE MPEIOKECHHOW THIOTE3bl: IIAHUPOBATh SKCIICPUMEHT,
coOupaTh IKCIEPUMEHTANIbHYIO YCTAaHOBKY, aHAIM3UPOBAThH MOJy4YEHHBIE PE3YNbTaThl U ANaTh BBIBOJ
0 CTaTyce MpeUI0KEHHON TUITOTE3bI;

coOiroaaTh MpaBuiia O€30MacHOT0 TPy/Ja MpU MPOBEACHUH MCCIECIOBAHHUI B paMKax y4eOHOTO
JKCIIEPUMEHTA, TMpaKTHKyMa U Y4eOHO-HCCICNIOBATEIBCKOW ¥ TMPOSKTHON JCSITEIBHOCTH C
HCIOJIb30BaHUEM U3MEPHUTENBHBIX YCTPOUCTB U JTa0OpaTOPHOTO 0OOPYIOBAHHS;

pemath pacdEéTHBIC 3aJ1a4Ml C SIBHO 3aJIaHHON M HESIBHO 3aJ]aHHOW (PM3UYECKOW MOJCIBIO: Ha
OCHOBaHUU aHaJIN3a YCIOBUS 0OOCHOBBIBATH BHIOOP (PU3MYECKON MOJENU, OTBEYAOIIeH TpeOOBaHUIM
3aJla4ud, MPUMEHITh (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJIATHI (PU3WUCCKUX TEOpUN TPH
WCIOJIb30BAaHUM MaTeMaTHYECKUX METOAOB pEIIeHUs 3aJad, MPOBOIAUTH pacuyéThl Ha OCHOBAHUU
UMEIOIUXCS JIAHHBIX, aHAJTM3UPOBATh PE3YJIbTAThl M KOPPEKTHPOBATh METOJIBI PEIICHHS C YIETOM
MOJIy4YE€HHBIX PE3yIbTaTOB;

pemath KadeCTBEHHBIC 3aJaud, TPeOyIoIMe MPUMEHCHHUS 3HAHWHW W3 Pa3HBIX pPa3JIeiioB
IIKOJILHOTO Kypca (DU3HUKH, a TaK)Ke MHTErpalliy 3HAaHUN U3 JIPYTHX MPEIMETOB €CTeCTBEHHOHAYYHOTO
IUKJIA: BBICTPAWBATH JIOTHYECKYIO IIEMOYKY PACCYKICHHH C ONOpOW Ha W3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (pU3MUECKUe SIBICHUS;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHHS I OOBSCHCHHS OCHOBHBIX NPHHIIAIIOB pPabOTHI
WM3MEPUTENBHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHMUYECKUX MPOIIECCOB;

MIPUBOJIUTH TPUMEPHI BKJIaJIa POCCUHUCKHUX U 3apyOeIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
B 00BsICHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

AHAIM3UPOBATh M OIEHUBATH TOCICACTBHS OBITOBOM M IPOM3BOJICTBEHHOW JEATCIBHOCTH
YeloBeKa, CBSI3aHHOW C (pU3MYEeCKHMMH TpoIlecCaMU, C TO3UIMI HIKOJIOTHYECKON Oe30MacHOCTH,
MPEJICTABICHHA O pPalMOHAIBHOM MPHPOJIONOIL30BAHUU, a TAaKXKE pPa3yMHOM HCIIOJIb30BAHHUH
JOCTHKEHUIN HAYKU M TEXHOJIOTUH /ISl JabHEHIIIero pa3BUTHS YeTI0OBEUECKOro 00IIeCcTBa;

MPUMEHATHh Pa3IUYHBIE CIMOCOOBI paboThl ¢ uWHMOpMaImeld (U3NIECKOTO COJSPKAHUS C
WCIOJIb30BAHUEM COBPEMEHHBIX HWH(POPMAIMOHHBIX TEXHOJOTHWH: TPU ITOM HCIIOJIb30BaTh
COBpEMEHHBIC MH(POPMAITMOHHBIC TEXHOJIOTHH JJIs TIONCKA, TIepepabOTKU U TPEIbSIBICHUS YICOHOH 1
HAy4YHO-TIOMYJISPHON MH(OPMAIIMK, CTPYKTYPUPOBAHKS U MHTEPIPETAIINN UHPOPMAIUH, TTOTy4YESHHOM
U3 Pa3IMYHBIX UCTOYHUKOB; KPUTHUECKH aHAJM3UPOBATh MOJIydaeMyl0 UH(QOPMAIIHIO U OLICHUBATDH €€
JIOCTOBEPHOCTh, KaK HA OCHOBE HMECIONIMXCS 3HAHW, TaK W Ha OCHOBE aHalM3a HCTOYHUKA
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uH(pOpMaINH;

NPOSIBJIATH OPTaHU3AI[MOHHBIC W TI03HABATEIILHBIC YMEHHS CAMOCTOSTEILHOTO MPHOOPETEHUS
HOBBIX 3HAHUU B MPOIIECcCe BHIMOJHEHHS MPOCKTHRIX U y4eOHO-UCCIIEI0BaTEIbCKUX paboT; paboTars B
TpYIIIE ¢ UCIIOJHEHHEM Pa3IMYHbIX COIUABHBIX POJICH, TUIAHUPOBATh PaObOTy TPYIIIBI, PAIIMOHATBHO
pacrpenenarTh AeATebHOCTh B HECTAH/IAPTHBIX CUTYallUsX, aJleKBaTHO OLIEHUBATh BKJIAJ KAXKAOTO M3
YYaCTHUKOB TPYIIIBI B PEIICHUE PACCMATPUBAEMOM TTPOOIEMBI;

NPOSIBIATH MOTUBALMIO K Oyaymiedl mpodecCHOHABHOM JEATeTbHOCTH M0 CHEHATBHOCTAM
(hM3HUKO-TEXHUYECKOTO TIPOQHIIS.

COJEPXKAHUE YUYEBHOI'O TIPEJMETA «®U3UKA» (YIJYBJIEHHBIN

YPOBEHD)
PA3JIEJ 1. PUBUKA U METO/bl HAYYHOTI'O IIO3HAHUA
®uszuka — Hayka o npupone. Hayunsle Meronpl IO3HaHMS OKpyxKaromero mupa. Pois

HKCIEPUMEHTA ¥ TEOPUH B IIPOIIECcCe MO3HAHUS IPUPOJIbl. DKCIEPUMEHT B (PU3UKE.

MonenupoBanue (U3NYECKUX SBICHUA H TpomeccoB. Haydneie rumoresbl. Pusmueckue
3aKOHBI U Teopuu. [ paHUIIbI TPUMEHUMOCTH (pU3HUECKUX 3aKOHOB. IIpuHIMIT COOTBETCTBUS.

Poimp m mecto ¢usuku B (HOpMUPOBAHMHM COBPEMEHHOW HAY4YHOW KAapTHHBI MHUpa, B
IIPAKTUYECKON AESATEIbHOCTH JIFOIEH.

PA3JIEJ 2. MEXAHUKA
Tema 1. Kunematuka

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEeXaHW4eckoro JBuxkeHus. Cucrema OTcuéTa.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpedHsisi CKOPOCTb, MIHOBEHHAss CKOPOCTb) U YCKOPEHHE
MaTepUuaIbHON TOYKU, UX MPOEKIIMM HA OCH CHUCTEMbI KOOpAWHAT. PaBHOMEpHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHEITHOE IBUKEHUE.

I'paduku 3aBUCUMOCTH KOOpPAMHAT, CKOPOCTHU, YCKOPEHHUS, TMYTH © TEPEMEIICHHS
MarepuaibHON TOYKHA OT BPEMEHHU.

CBoOoaHOe majieHne. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuneiinoe neuxkeHue. [[BukeHrne MarepuaabHON TOYKH MO OKPYKHOCTH C MOCTOSITHHOU
M0 MOJYJI0 CKOPOCTHIO. YTJIOBasl CKOPOCTh, JIMHEHHass ckopocTh. [lepuoa m wactora oOpaiieHwus.
LleHTpoCcTpeMUTENBHOE YCKOPEHHE.

Tema 2. JIlunamuka

ITpunnun otHOcHTenbHOCTH ['anunes. [lepssiii 3akoH HeroTOHA.

NuepuunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [punmun cynepno3uiuu cui. Bropoii 3akon HeloToHa 117151 MatepuaibHOM
ToukH. Tperuii 3akoH HproTOHA 1151 MaTepralIbHBIX TOYEK.

3akoH BceMUpHOTO TAroreHus. Cuna tsokectd. [lepBas kocMuueckass CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenune. Buasl TpeHus: (mokosi, ckoibkenus, kauenus). Cuna tperus. Cyxoe tpenue. Cuia
TPEHUS CKOJIBKEHUS U cuiia TpeHus nokos. Kosadduument tpenus.

Tema 3. 3ak0oHBI COXpaHEeHUs] B MEXaHUKe

Nmnynsc maTepuanbHOM TOYKM (Tena), CUCTEMBbl MaTepUalbHBIX TOYeK. VIMIynbC CHIlbl U
U3MEHEHHE UMITYyJIbCa TeJla. 3aKOH COXPaHEHUs UMITYJbca. PeakTUBHOE ABM)KEHHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunernueckast sHeprus marepuaibHOil Touku. TeopemMa 00 HM3MEHEHHH KHHETHYECKOM
SHEPTHH.

[TorennuanbHas sHeprus. lloTeHnManbHas SHEPrHs YOPYro AeQpOpPMHUPOBAHHOW TPYKHUHBI.
[TorennuanbsHast SHEprys Tesa BOJIU3U MOBEPXHOCTH 3EMIIH.

3aKOH COXpaHEHMsI MEXaHUUECKON SHEPTHH.
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PA3AEJI 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOANHAMUKA
Tema 1. OcHOBBI MOJIEKYJIAPHO-KMHETHYECKOH TeOpuu

OCHOBHBIC TIOJOXKEHHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUU U UX OMBITHOE OOOCHOBAHUE.
Bbpoynosckoe nBwxkenue. Juddysus. Xapakrep ABMKEHHS U B3aUMOJCHCTBHS YacTHI] BEIIECTBA.
Mopenu cTpoeHHs Ta30B, KUIKOCTEH U TBEPABIX TeN U OOBSICHEHHWE CBOMCTB BEIECTBA HAa OCHOBE
3TUX Mojenel. Macca u pazmepsl mosiekys. KonnuectBo BenectBa. [loctositnnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Lenbcus.

Mopens uaeanbHOro ra3a. OCHOBHOE YPaBHEHHE MOJIEKYJISIPHO- KHHETHUYECKOW TEOopuun
UJCATLHOTO Tra3a. AOCOTIOTHAS TeMIIepaTypa Kak Mepa CpeAHed KMHETUYECKOW SHEPTUH TEILIOBOTO
nBwkeHns dactun rasa. lllkana temnepatyp KenbBuna. I"azoBbIC 3aKOHBl. YpaBHEHHUE
MenneneeBa—Kuaneiipona. 3akon [lanpTona. M3omporecchl B HI€aIbHOM Tra3e C MOCTOSHHBIM
KOJMUYECTBOM BelllecTBa. ['paduueckoe npeacTaBlieHne U30MPOIECCOB: U30TEPMa, H30X0pa, n300apa.

Tema 2. OCHOBBI TEPMOTUHAMUKH

TepmonnHamuueckas cucTeMa. BHYTpeHHSsS DSHEpruss TEPMOAMHAMUYECKOM CHCTEMBI H
criocoObl e€ u3meHeHus. KommdecTBO TemyioTel UM paboTa. BHYTpeHHSISE dHEPrusi OJHOATOMHOIO
nJeanbHOro rasa. Buasl Teruionepeaadu: TEIUIONPOBOAHOCTb, KOHBEKLMSA, W3JIydEHHE. Y AeiIbHAs
TEIIOEMKOCTh BellecTBa. KoanyecTBo TemIOThI pu TeIIonepeaaye.

[Tonsitme 00 ammabaTHOM Tporiecce. [lepBbIii 3ak0H TepMoauHAMUKHU. [IprMeHeHue mepBoro
3aKOHA TEPMOJMHAMUKH K U30IpOIIECCaM.

Bropoii 3akon TepmoannamMuku. HeobpaTuMoCTh IPOLIECCOB B MIPUPO/IE.

TeroBeie MamuHbl. [IpuHIMNBI OeHCTBUS TErIOBbIX MamuH. [IpeoOpa3oBaHusl SHEPTrUU B
terutoBbix MammHax. KI1J] terutoBoii mammnsl. [ukn Kapao u ero KII1/l. Dxonorndyeckune mpoOiaeMsr
TEIUIO3HEPTeTUKH.

Tema 3. ArperatHblie cocTOsiHUS BelecTBa. Ma3oBbie nmepexoabl

[TapooOpa3oBanue u koHaeHcaiusa. VMcnapenne u kumnenue. AOCONIOTHAS M OTHOCHUTENbHAS
BIQKHOCTh BO3AyXa. HacelmeHHBIH map. YaenpHas Temiora mnapooOpa3oBaHUs. 3aBUCUMOCTD
TEMIIEpPATypbl KUIIEHUS OT AABJICHUS.

Teépnoe teno. Kpucrammmueckue u amop¢Hble Tena. AHHU30TPONHS CBOMCTB KPHUCTAJIIOB.
Kunkue kpuctannsl. CoBpeMeHHbIe MaTepuaisl. [InaBinenue u kpucramuzanus. Y enbHasi TeIioTa
IUTaBJICHUS. Y paBHEHHE TEIJIOBOTO OanaHca.

Jemoncmpayuu
1. CBoiicTBa HACHIIIIEHHBIX TAPOB.
2. KurieHve npu MOHMKEHHOM JIaBJICHHH.
3. CriocoObl U3MEpEeHHUs BIAXHOCTH.
4. HabnoieHre HarpeBaHus M IJIaBJICHUS KPUCTANIMYECKOTO BEIECTBA.
5. JleMoHCTpanus KpUCTAILJIOB.
Jlabopamopuwie pabomot
1. Onpenenenne OTHOCUTENBHOM BIAKHOCTH BO3AyXa.

PA3AEJI 4. DJIEKTPOANHAMUKA
Tema 1. JnekTpocraTuka

DnekTpu3zanus Tea. DIeKTpUYecKuid 3apsia. JBa Buaa snekTpuueckux 3apsaos. [IpoBogHuku,
TUBJIEKTPUKU U TIOTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOT0 3apsia.

Bsaumonericteue 3apsanoB. 3akoH KyrnoHa. To4yeuHbI 35€KTpUUECKUN 3apsaa. DIEKTPUUECKOe
nosie. Hanmpsok€HHOCTBh 3lEKTpUYecKOro mojs. [IpuHouMm cyneprno3unuu 3JIeKTPUYECKHX IOJEH.
JIuHuu HanpsHKEHHOCTH 3JEKTPUUYECKOTO TOJIS.

Pabora cun anexkrpocrarnyeckoro noss. [lorenuuan. Pasnocts norenuuanos. IlpoBoaHuku u
JUAJIEKTPUKHU B AJIEKTPOCTATHUECKOM M0J€. Ju3aeKkTpuyeckas npoHUIIaeMOCTb.

OnekTpoéMKoCcTh. KoHaeHcatop. OIEeKTpOEMKOCTh IUIOCKOTO KOHJEHcAaTopa. ODHEPTUs
3apsHKEHHOI0 KOHAEHCATOopa.
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Texnuueckue  ycmpouicmea U  Npakmuyeckoe  npumeHeHue:  DIEKTPOCKOI,  AJIEKTPOMETP,
ANEKTPOCTATUYECKAS 3alIUTa, 3a3€MIIEHUE AJIEKTPOIPUOOPOB, KOHACHCATOP.
Jemoncmpayuu
. YCTpOMCTBO U NMPUHLIMI ACHUCTBUS JICKTPOMETPA.
. B3aumoiericTBue Ha3JIEKTPU30BAHHBIX TEIL.
. DIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEJ.
. IIpoBOHUKH B 3JIEKTPOCTATUUECKOM TIOJIE.
. DIeKTpocTaTuYecKas 3aluTa.
. JAUPNEKTPUKH B 3JIEKTPOCTATUUECKOM TI0JIE.
. 3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHIEHCAaTopa OT IUIOIIAAW IJIACTUH, PACCTOSIHUS
MEXIY HUMH U JIU3JICKTPUUECKON MPOHUIIAEMOCTH.
8. DHeprus 3apsKEeHHOT0 KOHIEHCATOPA.
Jlabopamopuwie pabomot
1. U3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.
2. CoenuHEeHHNE KOHJICHCATOPOB B Oarapero.

~NoO O~ WNER

Tema 2. [locTosiHHBIN 1eKTpUYecKUil TOK. Toxku B pa3jM4HbIX cpeax

DJIEKTPUUYECKUI TOK. Y CIIOBUS CYIIECTBOBAHUS 3JIEKTpUUYECKOro Toka. Mcrounuku Toka. Cuina
ToKa. [ IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 ydacTka 1enu.

DNEeKTpUUECKOe COIMpPOTUBIIEHHUE. YEIbHOE CONpOTHBJIEHHE BeulecTBa. [locienoBarenbHoe,
napajuieJIbHOE, CMEIIAHHOE COEIMHEHUE MPOBOJHUKOB.

Pa6ota anexktpuueckoro Toka. 3akoH [xoyns—Jlenna. MomHOCTh 3JIEKTPUUECKOTO TOKA.

O/1C u BHYTpeHHEE COINPOTUBICHHE MCTOYHUKA TOKa. 3akoH Oma Jyisl MOJHOW (3aMKHYTOM)
3JIEKTpUYECKOM 1enu. KopoTkoe 3amMbIKaHue.

ONEKTPOHHAs MPOBOJUMOCTh TBEPIABIX METAUIOB. 3aBUCUMOCTb COIPOTUBIIECHHS METAIJIOB
oT Temneparypsl. CBEpXIpOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBonuuku. CoOCcTBEHHAs U NMpUMECHasl MPOBOJUMOCTh MOJIYINPOBOAHUKOB. CBolcTBa
p—n-nepexoza. IloaynpoBoIHUKOBBIE TPUOOPHI.

DNEKTPUUECKUN TOK B pacTBOPAxX M pacIjiaBax 3JIeKTPOIUTOB.

DNEKTPOIUTHUECKAS JUCCOLUALUS. DIEKTPOJIN3.

OnexTpuueckuil ToK B razax. CaMOCTOSTENbHBIH M HECAaMOCTOSTENbHBIN paspsia. MomaHus.
[na3ma.

Texnuueckue ycmpoiucmeéa u npakmuieckoe npumeHexue. aMIEepMETp, BOJBTMETP, PpPEOCTarT,
UCTOYHHUKH TOKa, 3JIEKTPOHArpeBaTelbHbIe MPUOOPHI, JEKTPOOCBETUTEIbHBIE MPHOOPHI, TEPMOMETP
CONPOTHBIIEHUS, BaKyyMHBIM JHOJ, TEPMUCTOPbI U (OTOPE3UCTOPHI, MOITYIPOBOJHUKOBBIA AHOJ,
rajibBaHUKA.

Jlabopamopuwie pabomot
1. 3y4yeHue napasuieapHOro U MOCJIE0BATEILHOTO COEINHEHUS.

Tema 3. MaruutHoe moJie. JJIeKTPOMATHUTHAS NHIYKIHS.

[TocrosiHHbIe MarHUTHL. B3auMoaencTBUe MOCTOSTHHBIX MarHuTOB. MarHutHoe mojie. Bektop
MAarHUTHOM WHAYKUMHU. [IpMHIMI Cyneprno3suuud MArHUTHBIX MOJEH. JINHUM MarHUTHOW WHIAYKLIMH.
KapTuna nuHMil MAarHUTHON MHTYKIIMU TTOJISI TOCTOSTHHBIX MAarHUTOB.

MarnutHoe mMoje NpPOBOAHMKA ¢ ToKoM. KapThHa nMHUN MHAYKIMHA MarHUTHOTO IOJISt
JUTMHHOTO TPSIMOTO TPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHUKA, KAaTYIIKH C TOKOM.
B3anmoneicTere npoOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJTb M HalpaBJICHHE.

Cuna JlopeHua, e€ Moaysb U HampasiieHUE. J[BUKEHUE 3apsHKEHHOM 4acTUIbl B OJHOPOIHOM
MarHuTHoM noJie. Pa6ora cumer Jlopeniia.

SIBneHue sneKTpoMarHUTHOM MHAyKHUM. IloTok Bexkropa MarHuTHOM wuHAyKuuu. IC
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MHIYKIHMH. 3aKOH JIEKTPOMarHuTHOW nHAyKunu Papanes.
Buxpesoe anexrpuyeckoe nose. 31C MHAYKIMY B IPOBOJHUKE, IBHXKYIIEMCS ITOCTYNATEIbHO
B OJJHOPOJHOM MAarHUTHOM TOJIE.
[IpaBuno Jlenna. MuayktuBHOCTh. SABnenue camomuaykuuu. IC caMOUHAYKIIMU. DHEPTUs
MarHUTHOTO TOJI KaTYIIKH C TOKOM. DJIEKTPOMArHUTHOE TOJIE.
Texnuueckue ycmpoticmea u npakmuieckoe npumeneHue: NOCTOSHHbIE MarHUTHI, 3JIEKTPOMarHMThI,
3JIEKTPOJIBUTATENb, YCKOPUTEHU JIEMEHTAPHBIX YACTHUIl, UHAYKIITHOHHAS TI€Yb.
Jemoncmpayuu
. OnbIT Dpcrena.
. OTKJIOHEHHE 3JIEKTPOHHOI0 MyYKa MArHUTHBIM IOJIEM.
. JIMHUM UHTYKIUU MarHATHOTO TOJISL.
. B3aumopelictBrue 1ByX NpOBOJHUKOB C TOKOM.
. Cuna Amnepa.
. SIBneHne 3MeKTpPOMarHUTHOM MHIYKIUU.
. [IpaBuiio Jlenna.
. 3aBucumocTtb DJIC MHAYKIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOT'O IOTOKA.
SIBiIeHNE CAMOMHTYKILINH.
Jlabopamopnwie pabomot
1. UccnenoBanue siBJICHUS DJIEKTPOMATHUTHON MHAYKITUH.

©oo~NOOUT,~wWNE

PA3JIEJ 5. KOJIEBAHUSA U BOJIHbBI
Tema 1. MexaHu4ecKkue M 3JIEKTPOMATHUTHBIE KOJIEOAHUSA

KonebarenbHas cucrema. CBOOOAHBIE MeXaHWYECKHE KoleOaHus. ['apMoHnyeckre KojaeOaHms.
[lepuon, yacrora, ammuTyaa u ¢asza konedanuil. [IpyxuHHBINH MasTHUK. MaTeMaTH4ecKuid MasiTHUK.
YpaBHeHHe rapMOHUYECKHUX KoJeOanwuii. [IpeBpaiienne sHepruu npu rapMOHUIECKUX KOJIeOaHMUX.

KonebarenbHplif  koHTyp. CBOOOJHBIE 3JEKTPOMAarHWTHbIE KoJeOaHHs B  HJI€ATBHOM
KoJ1e0aTeIbHOM KOHTYpe. AHAJIOTUSl MEXAY MEXaHMYEeCKMMM M AJIEKTPOMArHUTHBIMU KOJIEOAHUSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUS PHEPTUHU B UJ€aIbHOM KO0JIeOAaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxawmux KojeOaHusx. BbIHyXJICHHbIE MEXaHUUYECKHE KOJICOAHUS.
Pe3onanc. BeiHyk1eHHBIE 3JIEKTPOMAarHUTHbBIE KOJIeOaHMUs.

[Tepemennbiii Tok. CuHYCOMIAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKa.
AMIUIMTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA M HATIPSKECHHUSL.

Tpanchopmarop. IlpousBoacTBo, mnepenaya M NOTpeOJIEHUE IIEKTPUUYECKOM IHEPIHH.
OKOJIOTHYECKHE PHUCKM IIpH  HPOU3BOACTBE  dieKkTposHepruu. KynbTypa  ucnonp3oBaHus
AJIEKTPOIHEPTUU B ITOBCETHEBHOM JKU3HH.

Texnuueckue ycmpoiucmea u Npakmuieckoe npumeHeHue: TeHEpaTop NEPEMEHHOI0 TOKa, JIMHHUU
AJIeKTponepeaay.
Jemoncmpayuu
1. VccnenoBanue mnapaMeTpoB KoyieOaTeNbHOM CcUCTeMbl (NPYXUHHBIA WJIM MaTeMaTHYeCKUn
MasiTHUK).
. Habmonenne 3aTyxarommx KojaeoaHuil.
. UccnenoBanue CBOMCTB BRIHYKICHHBIX KOJIECOAHU.
. Habmonenne pezonanca.
. CBOOOTHBIE 2TIEKTPOMArHUTHBIE KOJICOAHNUSI.
.OcmwmorpaMMbl  (3aBUCHMOCTH ~ CHJIBI  TOKa W HalpsDKEHHUS OT  BPEMEHM)  JUIs
3JIEKTPOMArHUTHBIX KOJIEOaHUH.
7.Pe3oHaHC TpU TOCIEAOBATENIbHOM COEAMHEHHHM PE3UCTOpa, KaTYIIKM HHAYKTUBHOCTH U
KOHJIEHCATOopa.
8. Mopens TUHUH AJIEKTpONIepeaadHn.

oONnh,wWN

Tema 2. MexaHu4ecKkue M 3JIEKTPOMATHUTHBIE BOJHBI
Mexanuueckue BOJIHBI, yciaoBusi pacnpocrpaneHud. [lepuoa. CkopocTh pacnpocTpaHeHHs] U
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JUTiHA BONHBIL. [lomepeunbie W MpoosibHbIE BOJMHBL. WHTepdepeHius U audpakius MeXaHUIeCKHX
BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

ODIEeKTpOMarHuTHbIe BOJIHBI. CBOWCTBA 3JICKTPOMArHUTHBIX BOJIH: OTPaXKEHHE, MPEIOMIICHHE,
nosisipu3sanus, nudpakmus, uarepdeperps. CKopocTh JICKTPOMArHATHBIX BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJH. [IpuMeHeHre 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI paguOCBsA3UM W TeneBUIeHUA. Panuonokamus. DIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPY’KaroILEH CPEebl.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue. My3bIKalbHble HHCTPYMEHTHI,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHHMKE M MEIMIMHE, pajap, paIuONpUEMHUK, TEJIEBU30p, aHTCHHA,
tenepon, CBU-neus.

Jemoncmpayuu
1. O6pazoBanue U pacHpoCTpaHEHUE MOMEPEYHBIX U MTPOIOJIBHBIX BOJIH.
2. HabnroeHue oTpaskeHus ¥ MPEIOMIICHHS] MEXaHUYECKHUX BOJIH.
3. Habmoenue nHTepdepeHINN U THPPAKIIMA MEXaHHYECKUX BOJTH.
4. 3ByKOBOM pe30HaHC.
5. HaGnronenue cBA3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTY/I0M M 4aCTOTOM KOJIeOaHMid.

Tema 3. OnTuka

I'eomerpuueckas onrtuka. [IpsimonnHeiiHOe pacipocTpaHEHUE CBETa B OTHOPOJIHOM cpeae. Jlyu
cBeTa. ToueyHblil UCTOYHUK cBeTa. OTpakeHue cBeTa. 3aKOHbI OTPa)KEHHUS CBETA.

[Ipenomnenue cBera. 3aKOHBI MpeNOMIICHUsI cBeTa. AOCONIOTHBIN MOKa3aTenhb MPEeIOMICHUS.
[Tonnoe BHyTpeHHEe oTpaxenue. IIpenenpHbIi yroil MojaHOro BHyTPEHHErO OTPaKEHMS.

Hucnepcus cBeta. CrnoxkHblit coctaB 6enoro cera. L[ser.

BonnoBas ontuka. MaTEepdepennus cBera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBUS HAOIIOACHHUS
MakCUMyMOB M MHHHUMYMOB B HMHTepP(EPEHIIMOHHOW KapTUHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHKOB.

Hudpaxmus cera. Judpakimonnas pemeérka. YciaoBue HaOMIOIEHUS TJIaBHBIX MaKCHUMYMOB
IIpY MaJ€HU MOHOXPOMAaTHYECKOIr0 CBeTa Ha TudpakiunoHHyIo peméTKy. [lonspusanus ceera.

Texnuuyeckue ycmpoticmea U HnpaKkmuyecKkoe npuMeHeHue: OYKH, Jymna, (oToarmapar,
MIPOEKIIMOHHBINA amnmapaT, MHUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA, AUQPPAaKIMOHHAS pelETKa,
MIOJIIPOU .

Jemoncmpayuu

. [IpsmonuHeitHOE pacnpocTpaHeHHe, OTPAKEHHE U TpeJoMiieHre cBeTa. OnTHueckue mpruoopshI.
. [IonmHOE BHyTpeHHee oTpaxkeHne. Mozens cBeToBOA.

. UccnenoBanue cBOWCTB M300paKeHHid B THH3AX.

. Monenu MUKpOCKoOIa, TEIECKOIIA.

. Habmonenue untepdepeHunu caera.

. Habmonenne nudpakium ceeta.

. Habmonenue nucnepcuu cBerta.

. [lonydeHnue cnexTpa ¢ MOMOUIbIO TPU3MBI.

. [lomyyeHue cekTpa ¢ MOMOILBIO JUPPAKITUOHHONW PEHIETKH.
Jlabopamopuwie pabomot

1. Onpenenenye JUIMHBI CBETOBOM BOJIHBI.

OCO~NOUPDWNE

PA3JIEJI 6. KBAHTOBAS ®U3UKA
Tema 1. D1eMeHTbI KBAHTOBOH ONITUKHU

®oronsl. @opmyna [lnanka cBs3u »HEpruu (HOTOHA C €ro YaCTOTON. DHEPrus M HUMITYIbC
dboToHa.

OtkpeiTue u uccnenosanue porodddexra. Onbitel A. I'. CroneroBa. 3akonsl GoTodpdekra.
VYpasuenue DitnmreitHa s hotodddekra. «KpacHas rpanuma» Gotodddekra.

Jasnenue ceera. Onwitel [1. H. JIeOeneBa. XuMudeckoe IeiCTBUE CBETA.
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Texnuueckue ycmpoticmeéa u npakmuieckoe npumeHenue. (GOTOIIEMEHT, (OTONATUHUK,
COJTHEeuHas Oarapesi, CBETOIHO/I.

Tema 2. CTpoeHue aToma
Mopnens atoma Tomcona. Oneitel Pesepdopaa o paccestauo
a-yvactuil. [Tnanerapnas moaens atroma. [Toctymarer bopa. M3nydyenne u nornomenne GOTOHOB
IpU Tepexojie aroMa C OJHOTO YPOBHS SHepruu Ha apyroil. Buzasl cnektpoB. CHekTp ypoBHeH
SHEPruM aToMa BOJOpO/a.
TexHuueckue ycTpoWicTBA M NPAKTUYECKOE TMPUMEHEHHE: CHEKTPaJbHBbIM  aHamu3
(cnexTpockomn), Ja3ep, KBAaHTOBBI KOMITBIOTED.
Jemoncmpayuu
1. Mogens ombiTa Pezepdopna.
2. Onpenenenue JUIMHBI BOJIHBI J1a3epa.
3. HabGimroieHune JIMHEHYaThIX CIIEKTPOB H3JIYYCHUS.
4. Jlazep.

Tema 3. AToMHOe S11pO

OKCHEPUMEHTHI, J0Ka3bIBAIOIINE CII0)KHOCTh CTPOEHUS a1pa. OTKpBITHE PATUOAKTUBHOCTH.
OmnbiThl Peszepdopaa no onpeneneHuno cocraBa paguoakTUBHOTO u3inydeHus. CBoiicTBa anbda-, 6era-
, TaMMa-usny4yeHus. BnusHue paguoakTHBHOCTH Ha JKUBbIE OpraHu3Mbl. OTKpbITHE IPOTOHA U
HeifTpoHa. 3apsan supa. MaccoBoe uucio siapa. M3oromnsl.

Anbga-pacnaa. DNeKTPOHHBI UM MO3UTPOHHBIN OeTa-pacman.

['amma-n3nyyeHue. 3aKOH paliOAKTUBHOTO pacraja.

OHeprus CBs3U HYKJIOHOB B siape. S nepHble cuiibl. Jledext maccsl sapa.

SAnepuble peakuuu. Jlenenue u cCUHTE3 A1€Ep.

SAnepuslii peaktop. TepmosiaepHblil cunTe3. [Ipo0iemMbl U NEPCIEKTUBHI SACPHON IHEPTETHKHU.
DKOJIOTHYECKHE aCHEKThI sIIEPHON IHEPTETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YACTHULI.

dyHnaMeHTaIbHbIE B3auMoecTBUsA. EquHCTBO (hr3nyeckoit KapTHHBI MUpa.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue: TO3UMETp, Kamepa BuibcoHa,
SJICPHBINA peakTop, aToMHasi bomoa.
Jemoncmpayuu
CYETYMK MOHU3UPYIOIUX YaCTHUI.
Jlabopamopusie padomot

1. UccnenoBaHue TPEKOB YaCTHI] (110 TOTOBBIM (oTorpadusim).

PA3JEJI 7. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU

OTtanel pazBUTUA acTpoHOMUH. [IprKkiIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE aCTPOHOMMUM.

Bun 3Bé3anoro Heba. Co3Be3ausi, apKkue 3BE3/bI, INIAHETHI, X BUIUMOE ABUKCHHE.

ComHeuHas cucTeMa.

Connue. ConneuHas akTUBHOCTh. Mictounuk sHeprun ConHua U 3BE37. 3BE3/bI, MX OCHOBHBIE
XapaKTePUCTUKH.

Mnineunsiii [Iyte — nama I'anaktuka. [lTonoxxenne u nuwxenue Connna B ['amaktuke. Tumbl
rajaKTHK.

MEXIIPEJIMETHBIE CBS3U
Wzydenne kypca (u3uKu 0a30BOTO YPOBHSI OCYIIECTBISETCS C YYETOM COJEpPIKATEIbHBIX
Me)KHpe)]MeTHI)IX CBS[SeI\/'I C KypcaMI/I MaTEMAaTHUKU, 6I/IOHOFHH, XHUMHH, FeOFpa(l)I/II/I 1 TCXHOJIOTHUU.
Mesicnpeomemusle NOHAMUA, CEA3AHHbBIE C U3YUEHUEM MEMO0008 HAYYHO20 NO3ZHAHUA.
SBICHUE, Hay4HbId (akT, THUnore3a, (Qu3nyueckas BeIWYWHA, 3aKOH, TEOpHus, HaOI0IeHUE,
3KCHepI/IMeHT, MO,Z[CJII/IpOBaHI/Ie, MOACIb, I/I3M€p€HI/I€.
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Mamemamuka: pelieHUEe CUCTEMbl YPaBHEHUI; TPUTOHOMETPHYECKUE (YHKUIUHU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI'€HC; OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO; BEKTOPBI U UX MPOCKIUU
Ha OCH KOOPJMHAT, CI0KEHUE BEKTOPOB; MPOM3BOIHBIC FJIE€MEHTAPHBIX (DYHKIMN; PU3HAKU TTOJ00MS
TPEYTOJIbHUKOB, ONpeAEIeHNE TUIOAAN INIOCKUX GUTyp U 00bEMa Tell.

Buonozua: >nextpudeckue sBICHUS B KUBOW MPHUpOJE, KoiedaTelbHbIe JABIKEHHUS B KUBOU
IIPUPOJE, ONITUYECKUE SIBICHUS B )KUBOM NIPUPOJE, ACUCTBUE PalMallii Ha KUBBIC OPTaHU3MBI.

Xumusa: NUCKPETHOE CTPOCHHME BEILIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BELIECTBA,
MOJIIpHasl Macca, TEIUIOBBbIE CBOMCTBA TBEPHABIX TelN, KUAKOCTEH W ra3oB, JIEKTPUYECKUE CBOWCTBA
METAJJIOB, JJIEKTPOJIMTUYECKAs JUCCOLMANUsA, TajllbBAHMKA, CTPOCHHE aTOMOB M  MOJEKYIL,
KpUCTAJUINYeCKass CTPYKTypa TBEPIABIX TeJl, MEXaHU3Mbl 00pa30BaHMs KPHUCTAIIIMUECKOW pPElIETKH,
CIIEKTpaJIbHBIN aHAIIN3.

T'eozpaghusa: BiaxXxHOCTh BO3/yXa, BETPhl, OapOMETp, TEPMOMETpP, MAarHUTHBIE MOIIOCA 3EMJIH,
3aJIe’)KM MarHUTHBIX pyJl, POTOCHEMKA 36MHOM MOBEPXHOCTH, MPEICKA3AHNE 3EMIICTPSCCHHIA.

Texnonozua: npeoOpa3oBaHUE JABWKEHMH C HCIIOJIB30BAHUEM MEXAaHM3MOB, Y4ET TpPEHUS B
TE€XHHUKE, OJIIUITHUKH, UCII0JIb30BAHNE 3aKOHA COXPAHEHMs UMITYJIbCAa B TEXHUKE (paKeTa, BOJOMET U
T. 1.), ABUraTejIb BHYTPEHHErO CropaHMs, mapoBas TypOuHaA, OBITOBON XOJIOAMIBHUK, KOHAULUOHED,
TEXHOJIOTMM IIOJIy4€HHUSI COBPEMEHHBIX MAaTEpUAIIOB, B TOM 4YMCIIE HAHOMAaTEpHUAIOB, W HAHO-
TEXHOJIOTUH, DJIEKTPOCTaTHUECKas 3allluTa, 3a3eMJIEHUE BIIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN
IIPUHTEP, JIEKTPOHArpeBaTeIbHbIE TPUOOPHI, JEKTPOOCBETUTENbHBIE TPUOOPHI, radbBaHuKa. JInHUN
JJIEKTpoNepeaad, FeHepaTop IMEPEMEHHOIO TOKA, AJIEKTPOABMIaTeNb, MHIAYKIMOHHAs II€4Yb, pajap,
paavonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neub, NpOEKIMOHHBIN anmapaTr, BOJOKOHHAs
OIITHKA, COJIHEYHas OaTapes.
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TemaTn4eckoe IJTAHUPOBAHUE

TemaTn4yecKkuii 0J10K,
TeMa

OcHoBHOeE cojepKkaHue

OcHOBHBIE BHABI 1eSITEJIbHOCTH Y4alIuXCcH

PA3JAEJ 1. PUBUKA U METO/JIbI HAYYHOTI'O IO3HAHMSI (2 1)

duszuka U METOABI
Hay4YHOTO TMo3HaHusI (2 4)

duszuka — Hayka o npupoae. Hayunbie MeTOAbI
MO3HaHMs OKpYy’Karoliero Mupa. Pons skcriepumenTa u
TEOpPHUH B IpoIecce TIO3HAHUS MIPUPOJIbI. DKCIEPUMEHT
B ¢dusmke.

MonenupoBanne GU3NYIECKUX SIBICHUH U ITPOIIECCOB.
Hayunslerunorespl. @U3U4ECKUE 3aKOHbI U TEOPUH.
I'panuisl npuMeHUMOCTH (HU3NIECKUX 3aKOHOB.
IIpuHIMII COOTBETCTBHS.

Ponp n MmecTo puzuku B GOpMHUPOBAHUU COBPEMEHHOM
HAy4YHOU KapTUHBI MUpa, B MPAKTUUYCCKON
JESITEILHOCTH JIIOJIEH.

Pabora B rpymme 1mo noaroToBKe KOPOTKHX
COOOIIICHUH O pOJIu U MecTe PU3UKH B
MPaKTUYECKON NESITETbHOCTH JIIOJICH.

OcBoeHHE OCHOBHBIX NPUEMOB pabOTHI ¢ TUPPOBOIt
snaboparopueii mo Gpu3nuke.

PA3JEJ 2. MEXAHUKA

(20 u)

Kunemaruka (5 q)

MexaHudeckoe aBrmxeHrue. OTHOCUTEIBHOCTD
MeXaHU4ecKOoroaBmxeHus. Cucrema orcuéra.
Tpaexropusi.

Ilepememennue, cKOpocTh (CpenHsisi CKOPOCTh,
MTHOBEHHAasl CKOPOCTh) U YCKOPEHHE MaTepHaIbHOU
TOYKH, UX MPOEKIIMA Ha OCU CUCTEMBI KOOPJAUHAT.
PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIMHEIHOE
JIBUDKEHHUE.

I'papuku 3aBUCUMOCTH KOOPJHHAT, CKOPOCTH,
YCKOpEHMUsI, MyTHUU NEPEMEIICHNU MaTEepUATIbHOMN
TOYKH OT BPEMEHH.

CBobOoaHoe nageHue. Y CKOpeHHe CBOOOIHOIO IaJICHUS.

Kpusonuneitnoe npuxenue. [ BuxeHue MarepruaibHOU
TOYKH I10 OKPY>KHOCTH € TIOCTOSIHHON 110 MOIYJIIO
CKOPOCTBIO. YTJI0Bas CKOPOCTh, IMHEWNHAs CKOPOCTh.
Ilepnon 1 wactora oO6pamenus. LleaTpocTpemMuTenpbHOE

YCKOpEHHE.

IIpoBeneHne skcnepruMeEHTa: U3YyUYEHHUE
HEPaBHOMEPHOTO JIBMI)KEHHSI C LEIbI0 OIIPEACIICHUS
MTHOBEHHOU cKopocTu. OOBsiCHEHHE OCHOBHBIX
NPUHLMUIIOB AEHCTBUSI TEXHUYECKUX YCTPONUCTB U
ycnoBUi nX 6€30MacCHOTO UCITOJIB30BAHUS B
IIOBCEJIHEBHOM >KU3HU.

Pemenue pacu€THbIX 3a0a4 € ABHO 3aJaHHOU
(pr3nyeckoil MOZIEIbIO C UCMOJIB30BAaHUEM OCHOBHBIX
bopMysT KHHEMaTHKH.

ITocTpoenue n aHanu3 rpaguKOB 3aBUCUMOCTEH
KMHEMATU4YECKUX BEJIMYUH OT BPEMEHHU.
Pacno3naBanne ¢pusnyeckux sIBIIEHUH B yUeOHBIX
ONbBITaxX M OKPY>KalolIel >KU3HNU: paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJINHENHOE IBH>KEHUE,
cBOOOJIHOE TTaJICHHUE TeJl, JIBUKEHHUE MO OKPY>KHOCTH.
Onurcanne MeXaHU4eCKOTrO JIBUYKESHHUS C
HWCHOJIb30BaHUEM (PU3MUYECKUX BEJIMYMH: KOOPpAWHATA,
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nyTh, TIEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE.
PaGora B rpynnax npu IUTaHUPOBAHWH, ITPOBEICHUU
W WHTEPOpETauN Pe3yJIbTAaTOB ONBITOBU aHAJIN3e
JONOJIHUTEIILHBIX UCTOYHUKOB WH-(OPMAIIUH T10
TeMe.

Hunamuka (5 4)

ITpunnun orHocuTenbHOCTHU ['anuines. IlepBbiit 3aKOH
Herorona.

HNuepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [IpyHIMTO CynIepIrIO3UIINU CHUJI.
Bropoii 3akoH HeroTOHA 1151 MaTepUajibHON TOYKH.
Tpetuit 3akoH HeroTOHA AsiMaTepualibHBIX TOUYEK.
3aKkOH BCEMUPHOTO TsAroreHusi. Cuna T>KeCTH.
IlepBast kocMH4ueckass CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenune. Buapl Tpenust (HOKOsI, CKOJIBXXESHHUSI,
kagyeHus). Cuna tpenus. Cyxoe tpenue. Cuia TpeHUsI
CKOJIBXKEHMUSI U cujia TpeHusinmokos. Koadduiment
TpEeHUS.

OO0psicHeHnEe 0COOCHHOCTEH PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO NPSIMOJIMHEHHOIO0 IBUKEHUS,
cBOOOZTHOTO TIafCHUS TEJ, ABUKEHUS 110
OKpPY>KHOCTH Ha OCHOBE 3aKOHOB HbIOTOHA,3aK0HAa
BCEMHUPHOTO TATOTECHUS.

OOBsicHEeHHEe OCHOBHBIX HNPHUHIIUIOB ASHCTBUS
TEeXHUYECKHX yCTPOMCTB, TAKUX KaK MOJAIIUITHUKH.
OOBbsicHEeHNE NBUKEHHUSI UCKYCCTBEHHBIX CIYTHHKOB.
Pemenue pacu€THbIX 3a/1a4 C IBHO 3aJaHHOU
(pr3myeckoit MOJZIEbIO C UCITOIB30BAaHMEM OCHOBHBIX
3aKOHOB U popMy] IMHAMUKH. PacnmozHaBanue
(pyu3nuecknx SIBJICHUNW B y4E€OHBIX ONBITAX U
OKpY>Karolle! »KU3HU: UHEPLIUSI, B3AaUMOJICHCTBUE
TeJl.

AHanmu3 (QU3NIECKUX MPOLECCOB U SIBJICHUU C
HWCHOJIb30BAaHUEM 3aKOHOB M IMPUHIIHUIIOB: 3aKOH
BcemupHoro tsarorenus, |, Il u 11l 3akonsr HeroToHa,
OPUHIIMI CyHEePIIO3UIINU CUJII, TTPUHITUTI
PaBHOIIPABHOCTH MHEPLHMAJIbHBIX CHUCTEM OTCUYETaA

3aKOHBI COXpaHEHHS B
Mexanuke (10 1)

Mmnynsc maTepuanbHON TOYKHU (TeJa), CHCTEMBI
MaTepHaJIbHBIX TOUEK. VIMITyJIbC CUJIBI U U3MEHEHHE
UMITyJIbCa Tejla. 3aKOH COXPAaHEHUs UMITYyJIbCa.
PeakTuBHOE BUKEHME.

Pabora cuiibl. MOIIHOCTE CHUJIBI.

Kunernueckas a3Heprust MarepualibHOM TOYKU.
Teopema 00 N3MEHEHUH KHHETUYECKOU DHEPTHH.
ITorenumaneHas sHeprus. IloreHManbsHas YHEprus
yrpyro aedopmupoBaHHOM npy>xuHbl. [loTeHIIHambHas
SHEPTrHsl Tejia BOJIU3U ITOBEPXHOCTH 3€MIIH.

3aKOH COXpaHEHHUsI MEXaHWUYECKOW JSHEPIrHHU.

Pemienue pacd€THBIX 3a7a4 C SIBHO 3aJaHHOMI
(puznyeckoit MOJIEIIBIO C UCITOJIB30BAaHUEM OCHOBHBIX
3aKOHOB U (OPMYJI JTUHAMHUKH U 3aKOHOB
COXpaHEHMUsI.

Penienue kauecTBEHHBIX 3aJayd C OHNOPOM Ha
u3ydeHHbIE B pazjiene «MexaHuKay» 3aKOHBI,
3aKOHOMEPHOCTH U (U3UYCCKUEC SIBIICHUSI.
Onucanvue MEXaHU4YECKOTO IBHIKEHUS C
HUCIIOJIb30BaHUEM (DU3NYIECKUX BEIIMYUH: UMITYJIHC
TEJa, KHHETUYECKasl DHEPIUs, MOTCHUUAJIbHAas
SHEpPrus, MeXaHnu4deckas paboTa, MexaHudecKas
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MOIIHOCTb.

AHann3 (GU3NIECKUX ITPOIICCCOB U SIBJICHUU C
HWCHOJIb30BaHUEM 3aKOHA COXPAaHEHUS MEXaHHYECCKOUN
SHEPruH, 3aKOHA COXPAHCHUS UMITYJIbCa.
OOBsiICHEHHUE JIBUKCHHUS PaKET C ONOpOoi Ha
H3y4YeHHbIC (U3NICCKUEC BEITUIHUHBI U 3aKOHBI
MEXaHUKH.

Hcnons3oBanne OpH MOATOTOBKE COOOIIECHUH O
MPUMCHCHUH 3aKOHOB MEXaHUKH COBPEMEHHBIX
HHGOPMAITHOHHBIX TEXHOJIOTHH JJTSI TOUCKA,
CTPYKTYpPHUPOBAHUA, UHTEPIIPETALIUU U
npeaACcTaBICHUS] HH(MOPMAIHH.

PA3JEJI 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJINHAMMUMKA (38 4)

OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKOU TeOpUun
(12 9)

OCHOBHBIE IIOJIOKEHHUSI MOJIEKYJISIPHO-
KUHETUYECKONW TEOPHH U UX ONBITHOE 0OOCHOBaHUE.
BpoynoBckoe nBmxkenue. [uddysusa. Xapakrep
JBUWKEHUSI U B3aUMOJICHCTBUS YaCTHIL BEIIEeCTRA.
Mopaenu cTpoeHus ra3oB, KUJIKOCTEH U TBEPABIX TEJl
U OOBSICHEHHE CBOMCTB BEMIECTBa HA OCHOBE 3THUX
mozerieit. Macca u pa3zmepsl MoJiekys1. KomudaecTBo
BeniecTBa. [locTossHHass ABoraapo.

TenmoBoe paBHOBecue. Temneparypa u €€ U3MepeHue.
Ikamaremneparyp Llenbcus.

Monenb naeanbHoro raza. OCHOBHOE ypaBHEHHE

MOJICKYJISAPHO- KHUHETUYECCKOM TSCOpHUU UACAJTIBHOI'O I'a3a.

AOcomnroTHas TeMIleparypa Kak mepa CpeaHen
KHHETUYECKON SHEPIruM TEIUIOBOTO IBMIXKEHUS YaCTHI]

ra3a. llIkana temneparyp KenbBuHa. I'a30Bbl€ 3aKOHBI.

VYpaBHenue Menaeneesa—Kianelipona. 3akoH
JansToHa. M3ompoieccsl B UJicaJibHOM ras3e ¢
MOCTOSTHHBIM KOJIM4eCcTBOM BemiecTBa. ['paduueckoe
IpeACcTaBIEHHUE U30MPOIIECCOB: U30TEPMA, U30X0Pa,
nzobapa.

OOBsICHEHHE OCHOBHBIX IIPUHITUIIOB JICHCTBUMN
TEXHUYECKNX YCTPOMCTB, TAKNX KaK: TS PMOMETP U
OapomMeTp; 1 yCIOBHI UX O€3011acHOTO
MCHOJB30BaHUS B IIOBCETHEBHOM >KU3HU.
PacnioznaBanue GpU3NYECKUX SIBJICHUH B Y9€OHBIX
ONBITaxX U OKpYy Karomien >ku3Hu: nudPys3usi,
OpPOYHOBCKOE JBHUIKCHUE.

OmnurcaHue TEMJIOBBIX SIBI€HUM C HCIIOJIb30BaHUEM
(¢pu3nUecKkux BEJIMYWH: JaBJICHUE rasa,
TeMIIepaTypa, CpeAHsIsI KHHETHYEeCKas SHEPTUs
XaOTUYECKOT0 ABMXECHHUS MOJEKYJI, CPEIHSIS
KBaJpaTHU4YHAasi CKOPOCTb MOJIEKYJI.

AHann3 GU3NIECKUX NPOLECCOB U SIBJICHUM C
HUCTIOJIb30BAaHUEM MOJIEKYJISIPHO-KHHETUYECKON
TEOPHUH CTPOCHHUS BEIIECTBA, Fa30BbIX

3aKOHOB, CBSI3U CPEIHEN KMHETHUUYECKOM 3HEpruu
TETJIOBOTO JBHKEHUS MOJIEKYJ C aOCOIFOTHOM
TeMIepaTypou.

Pemenne pacu€THbIX 3a71a4 C SIBHO 3aJIJaHHOU
(pr3nyueckoit MOZENbIO C UCHOJIB30BAHUEM OCHOBHBIX
nonoxxkeHnit MKT, 3akoHOB n (popMyIIMONEKYyIISIPHOM
uszuku.
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PabGora B rpynmnax mnpu miaHupoOBaHHWH, MPOBCIACHUU
W UHTEpIHpETaAalu PE3YyJIbTaTOB OIIBITOBU aHAJINU3€
JOITOJTHHUTCIIBbHBIX HCTOYHHNKOB I/IH(l)OpMaI_II/II/I II0 TCMC.

OcCHOBBI TCPMOIUHAMUKA

(13 1)

Tepmoaunamuyeckasi cucrema. BHyTpeHHsIs1 sHEprus
TEPMOAMHAMHYECKON CHUCTEMBI U CIIOCOOBI €&
n3MeHeHus. KommaecTBo TerioTel u pabora.
BuyTpeHH:sT HEpTrUsi OMHOATOMHOTO HJI€albHOTO Ta3a.
Bune Teruionepeayu: TEMIOMIPOBOTHOCTE, KOHBEKITHS,
U3JIydeHue. Y JeJbHasl TeINIOEMKOCTh BEIleCTBA.
KomnyuecTBO TEITUIOTHI IIpH TeILIonepeaade.

TTousitne 06 aguadaTtHOM Tiporecce. [lepBhiii 3akoH
TepMmoauHaMUuku. [ I[ppuyMeHeHne mepBoro 3aKkoHa
TEPMOAUHAMHKHU K U30TPOIIECcCCaM.

Bropoti 3akoH TepMoauHaMuku. HeoOpaTumMocTh
MIPOIIECCOB B IIPHUPO/IE.

TemnoBele mamuHebl. [IpruHIMOBL AEHICTBUSA TEILIOBBIX
mamuH. [IpeoOpa3zoBaHus SHEPTHUH B TETUIOBBIX
mamuHax. KITJ] Terurosoit mamunabel. [Hukn Kapao u ero
KIIJ. Oxonoruueckue npoOIeMbl TEIIIOIHEPTETUKH.

. O0psicHeHHEe OCHOBHBIX IPUHIHIIOB ACHCTBUS
TEXHUYECKHUX YCTPOMCTB, TAKUX KaK: JBUTATEIb
BHYTPEHHEI'O0 CrOpaHusl, OBITOBON XOJIOAMJIBHUK,
KOHIAMIIMOHEP; U YCJIOBUU UX 0€30MaCHOIO
HCIIOJIB30BaHUsA B HOBCCI{HCBHOﬁ KHU3HU.
OnucaHue U3yYE€HHBIX CBOMCTB TE€J U TEILIOBBIX
SIBICHUH C MCIIOJIb30BaHUEM (PU3NUYECKUX BEJIUYHUH:
JaBJIEeHHE ras3a, TeMmIepaTrypa, KOJIUYEeCTBO TEIUIOTHI,
BHYTPEHHSISI DHEprus, padora rasa.

Pemenue pacu€THbIX 3a1a4 C IBHO 3aJlaHHOU
(pr3nyeckoit MOZIEIbIO C UCHIOJIB30BAHUEM OCHOBHBIX
3aKOHOB U (popmMyJ1 TepMOaUHaAMUKU. PeniieHue
Ka4deCTBECHHBIX 3a7a4 C ONOPOil HA N3YUYCHHBIC B
pa3zneine «MounekyispHas pu3uka u
TEPMOAUHAMUKAY» 3aKOHBI, 3aKOHOMEPHOCTH U
¢uznyueckue sABICHUSI.

Pabora B rpynnax npu aHajiM3e JOMOJIHUTEIbHBIX
WCTOYHUKOB HH(MOPMAIIUU MO TEME.

ArperaTHbI€ COCTOSIHUS
BeniecTBa. Pa3oBbie
nepexons! (13 q9)

ITapooGpa3oBaHue u KOHACHCaus. McriapeHue u
KHUIIeHHE. AOCOIIOTHASI U OTHOCHUTEIbHAS BIIaXHOCThH
BOo3ayxa. HacellieHHBIN nap. Y genbHas TENJ1oTa
napoo0pa3oBaHus. 3aBUCUMOCTb TeMIIEpaTyPhI
KHIICHUS OT JIaBJICHHS.

TBEpnoe Tero. Kpucrannmnueckue u amopdHBbIC TEa.
AHU30TPONHS CBOMCTB KpUCTAIUIOB. JKnakne
kpuctamibel. CoBpeMeHHbIe MaTepuaibl. [naBinenue u
KpUCTaJUTU3alus. Y AeJibHAs TeIUIOTA IIJIaBJICHUS.
YpaBHEHHE TEIJIOBOTO OaltaHca.

IIpoBenenue s3kcriepuMeHTa: U3MEPEHNE
OTHOCHUTENIBHON BJIA)KHOCTHU BO31yXa.

OOBsicHEHHE OCHOBHBIX IPUHIIMIIOB A€HCTBHUS
TEXHUYECKHUX YCTPOMCTB, TAKUX KaK: THTPOMETP U
IICUXPOMETP, KAJIOPUMETP; U yCIOBUU X
0€30ITacCHOr0 MCHOJIL30BaHUS B MOBCEIHEBHOM
JKU3HU.

Pemntenve kadecTBEHHBIX 33/1a4 C OTIOPOIl HA
U3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PpU3NUECcKHue
SIBJIEHUSI IO TEME.

PacnioznaBanue GpU3NYECKUX SIBJICHUUN B OITBITaX U
OKpYy>Xaroliel »Xku3Hu: aedpopmanusi TBEPABIX TeJl,
HarpeBaHUE U OXJIAXKIEHUE TEJI, U3BMEHECHHUE
arperaTHbBIX COCTOSIHUM BeIleCcTBa U OOBSICHEHHE UX
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Ha OCHOBE 3aKOHOB U (DOPMYJI MOJICKYJISIPHOH
GU3uKU.

Hcnonp3oBanne WH(PpOPMAITHOHHBIX TSXHOJIOTHH IJIsI
MOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETAIIUU U
npeacTaBiieHUs WH(GpOPMAIIUU TPUTTOJTOTOBKE
COOOIIEeHNN 0 MPUMEHEHUH 3aKOHOB MOJIEKYJISIPHON
$pU3UKH U TSPMOJIMHAMUKHN B TEXHUKE U
TCXHOJIOTUAX.

PA3JAEJ 4. QJJEKTPOJIUHAMMUKA (66 u)

Onekrpocraruka(l4 q)

DJexkTpuzanus Tejl. DIeKTpudeckui 3apsia. JABa Buga
3JIEKTPUUECKUX 3apsiaoB. [IpoBOAHUKHU, TUAIEKTPUKHA
U OJTYITPOBOJHHUKH. 3aKOH COXpPAaHEHUs
3JIEKTPUYECKOTO 3apsaa.

BzaumogeiictBue 3apsigos. 3akoH Kynona. ToueuHbIit
3JIEKTPUYECKUM 3apsil. DICKTPUUIECKOE I10JIE.
Hanpsixk€HHOCT 351ekTpudeckoro nois. [lpunaun
CyHepHO3ULINH 3JIEKTPUIECKUX noyei. JInaum
HaAIPsHKEHHOCTH DJIIEKTPUUECKOTO TTOJIS.

Pabora cun snekrpocrarudeckoro nois. llorenuuan.
Paznoctenorenuanos. IIpoBOAHUKHN U ANAIEKTPUKHU
B 3JIEKTPOCTATUYECKOM 1oJie. JuajnekTrpudyeckas
HIPOHUIIAEMOCTb.

OnekrpoémkocTs. Konaencarop. D1eKTpOEMKOCTD
IUIOCKOI'O KOHJIEHCAaTopa. DHEeprus 3apsi>KeHHOI'O
KOHJIeHCcaTopa.

IIpoBenenne skcnepruMeEHTa: U3MEPEHUE
3JIEKTPOEMKOCTHU KOHJEHCATOpa, OIpeIcICHUE
éMKoCTH OaTapeu KOHIECHCAaTOPOB.

OOBsiCHEeHHE OCHOBHBIX MPUHIIAIIOB JIEHCTBUSI
TEXHUYECKHUX YCTPOUCTB U TEXHOJOINU, TAKUX KaK:
3JIEKTPOCKOI, 3JIEKTPOMETP, DJIEKTpOCTaTUYECKast
3alyUTa, 3a3eMJICHHUE 3JIEKTPOIpruOOpoB,
KOHJIEHCATOP M YCJIOBHU UX 0€30MacHOTO
NPUMEHEHHUS B TPAKTUYIECKOM KU3HHU.

Pemenne pacd€THBIX 3a7ad C SIBHO 3aJlaHHOU
(pr3nyeckoil MOIENBIO C NCOJIB30BAHUEM OCHOBHBIX
3aKOHOB U (pOPMYJI DJIIEKTPOCTATHUKH.

Penienue xkauecTBEHHBIX 3aJ1a4 C OMTOPOM Ha
N3y4YEHHBIEC 3aKOHbI, 3aKOHOMEPHOCTH U
(puzuyueckue sIBISHUS IO TeMe «DIEKTPOCTATUKAY.
PacnioznaBanue pu3nvIecKux SIBICHUH B ONBITaX U
OKPY’KaFOIIEN KU3HU: DIIEKTPpU3aLUs TE,
B3aUMOJEHCTBHUE 3apsIZIOB; U OOBSICHEHHUE UX Ha
OCHOBE 3aKOHOB U (OPMYIJI SJIIEKTPOCTATHKH.
OnurcaHue N3y4YeHHBIX CBOMCTB BEIIECTBA U
3JIEKTPUUECKUX SBJICHUU C HCIOJIb30BaHUEM
(pr3nUecKknx BETUYUH: NESKTPUUESCKUN 3apsi,
HanpsDKEHHOCTD 3JIEKTPUYECKOTO 0, HOTSHIHUAI,
pPa3HOCTh NOTEHIIMAJIOB, DJIEKTPOEMKOCTh. AHAIIU3
(pr3nyecKknx mpoueccoB M SIBJICHHUU C
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HWCHOJIb30BaHUEM (U3NYECKUX 3aKOHOB: 3aKOH
COXPAaHEHMsI IJIEKTPUIECKOT0 3apsiga, 3aKOH
Kymnona.

PaboTta B rpymnmax npu aHajiu3e JOMOJTHUTEIbHBIX
HCTOYHHUKOB HH(POPMAUH U MOATOTOBKE
COOOIIIEHNH O NPOSIBJICHNHN 3aKOHOB
3JIEKTPOCTATUKHU B OKPY’Karollel KU3HU U
INIPUMCHCHHNHN UX B TCXHHUKCEC.

[TocTOSIHHBIN ANEKTPUUECKUIA
TOK. TOKHU B Pa3IHYHbIX
cpenax

(34 9)

ONEeKTpUYECKUU TOK. Y CIOBUS CYILLIECTBOBAHUS
3JEKTpUYECKOro Toka. Mctounuku Toka. Cusa Toka.
ITocTOSAHHBIN TOK.

Hamnpsixkenne. 3akon Oma 111 ydacTKa IISTId.
ONEeKTPUUYECKOE COMIPOTUBJICHUE. Y IEIBHOE
CONpPOTHUBJICHHUE BenlecTBa. [lociemoBarenbHoe,

ImapajajeJIbHOC, CMCIIAHHOC COCANHCHHNEC ITPOBOAHUKOB.

PaboTa snextpudyeckoro toka. 3akoH J[>xoyms—
Jlenuia. MOLIHOCTE 3JIEKTPUYECKOT'O TOKA.

3/1C u BHYTpEeHHEE CONPOTUBICHNE HCTOYHHUKA TOKA.
3akon OMa AJ1s1 TOJTHOH (3aMKHYTOM) 3JIEKTPHUYECKOM
uenu. Koporkoe 3aMbIKaHUE.

ONeKTpoHHas IPOBOAUMOCTh TBEPABIX METAJLJIOB.
3aBHCUMOCTH CONPOTHUBJIEHUSI METAJJIOB OT
TemIiepaTtypbl. CBEpXIIPOBOJAUMOCTb.
DnekTpuyuecknil TOK B Bakyyme. CBolicTBa
3JIEKTPOHHBIX MTyYKOB.

IHonynpoBomanku. CoOCTBEHHasI U MIpUMECHAs
OpPOBOAMMOCTB MOJYHIPOBOAHUKOB. CBoiicTBa p—N-
nepexomaa. [loaynmpoBOTHUKOBEIE TTPHUOOPHI.
OJIEeKTpUYECKHH TOK B pacTBOpax M paciuiaBax
3JIEKTPOJIUTOB.

DIEeKTPOIUTHUECKAasT AUCCOITHAITHSA. DIEKTPOIHA3.
DJIEeKTPUICCKHH TOK B ra3zax. CaMOCTOSITEIBLHBIN 1
HECaMOCTOSITENbHBIN pa3psia. Monnus. [1na3sma.

IIpoBeneHUE 3KCIIEPUMEHTA: U3YUEHUE CMELIAHHOIO
COEIUHEHUSsI PEe3UCTOpPOB; uzmepenue C
HCTOYHHUKA TOKA U €ro BHYTPEHHEr o
COTNIPOTHUBIICHUSI; HAOJIOACHUE JICKTPOIJIU3A.
OOBsicHEeHHEe OCHOBHBIX HMPHUHIIUIIOB ACHCTBUS
TEXHUYECKHUX YCTPOUCTB U TEXHOJIOTUM, TAKUX KaK:
aMmOepMeTp, BOJIBTMETP, PeocTaT, HCTOYHHUKH TOKaA,
3JIEKTpOHarpeBaTelIbHbIE TIPUOOPHI, BAKYYMHBIN
VO, TEPMUCTOPHI U (POTOPE3UCTOPHI,
NOJYIPOBOAHUKOBBINA MO U YCIIOBUHN UX
0e30MmacHOTO IMIPUMEHEHUS B ITPAKTUIECKOMN KU3HMU.
Pemenue pacu€THbIX 3a/1a4 C SBHO 3aJaHHOU
(pr3myeckoit MOJIEbIO C UCITOIB30BAaHMEM OCHOBHBIX
3aKOHOB U (opmyJ1 TeMbl «[1oCTOSHHBIH
SIEKTPUUECKUU TOK».

PacrioznaBanue (U3HYECKHUX SIBJICHUU B ONBITAX U
OKpY KaroIllel >KU3HM: JIEKTpUUecKasi IPOBOIMMOCTb,
TEILIOBOE, CBETOBOE, XUMHUUYECKOE, MATHUTHOE
OEeUCTBUS TOKA. AHANIN3 DIICKTPUUYECKUX SIBICHUHN U
OPOLIECCOB B LEISAX NOCTOSIHHOTO TOKA C
HCIIOJIb30BaHUEM 3aKOHOB: 3aKOH OMa,
3aKOHOMEPHOCTH NOCIEA0BATEIBHOTO U
NapaICJIbHOTO COEIMHEHUSI NIPOBOAHUKOB, 3aKOH
Jxoyns— JleHua.

OnucaHue N3y4eHHBIX CBOMCTB BEIIECTB U
3JIEKTPUYECKHUX SIBJIEHUH C UCIOJIb30BaHUEM
(pr3nUecKnx BEJTWYHH: DJIEKTPUICSCKUN 3apsij, cuia
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TOKa, YJICKTPUICSCKOE HAIPSHKEHUE, SJICKTPUICCKOS
COMPOTHUBJICHUE, PA3HOCTH MoTeHITHaIoB, D/1C,
paboTa TOKa, MOITHOCTh TOKA.

Hcnonp3oBanue HHPOPMAITMOHHBIX TCXHOJIOTHUH JIJIST
MOUCKA, CTPYKTYPUPOBAHUS, MHTSPHPETAIIUU U
npeacTaBjiceHus HHGOPMALIUN IIPUIIOATOTOBKE
COOOIICHUY 0 IPUMEHCHUHU 3aKOHOB MOCTOSIHHOTO
TOKAa B TCXHUKEC U TECXHOJIOTUAX.

MaruutHOE noe.
DJNeKTpOMarHuTHas
nHAyKnus.(184)

ITocrostnuabpie MarauThl. B3anMoielicTBHE ITOCTOSIHHBIX
MarsuToB.MaruutHoe nojue. BekTop MarHuTHOU
UHAYKOUU. [[pUHIUIT CyHIepIrIO3UIIUU MarHUTHBIX
noaed. Jlunnu maruutTHoM mHAyKnuu. Kaprtuna
JUHUAU MarHUTHOW UWHAYKIWU MOJISI HOCTOSIHHBIX
MarHHUTOB.

MaruutHoe moJjie TpoBOJHUKA ¢ TOKOM. KapTuHa nuHuii
UHIAYKIHUHU MAarHUTHOT'O HOJIS JJIUHHOTO OPSIMOIO
OPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOI'O ITPOBOTHUKA,
KaTymKku ¢ TokoMm. OnbeIT Dpcrena. Bzanmonaelicteue
OPOBOJHUKOB C TOKOM.

Cuna Amrepa, €€ MOAyJib U HAIlpaBJICHUE.

Cuna JlopeHniia, e€ MOIyJIb U HaIIpaBlieHUE. J[BrKeHHUe
3apsSDKEHHOWYACTHUITILI B OJTHOPOJHOM MarHUTHOM MOJIE.
PaGora cuner JIopenria.

ABiIeHNE IIEKTPOMArHUTHON MHAYKIUU. IToTOK
BEKTOpa MarHuTHOU wHAYKIUHU. D/C UHIyKITHH.
3aKOH PJIEKTPOMarHuTHOU uHAyKuuu dapanes.
Buxpesoe anekrpuueckoe nose. 3C nHayKIuu B
OPOBOIHUKE, ABUKYIIIEMCSI TOCTYTAaTSIIHLHO B
OJHOPOJTHOM MarHuTHOM MOJIE.

IIpaBuso Jlenna. UHaykTUBHOCTE. SIBIEeHNE
camonHayKuu. DJIC caMOUHIYKITHA. DHEPTHUS
MarHUTHOTO TIOJIST KAaTYIIKHA C TOKOM.
ONEeKTPOMarHuTHOE TIOJIE.

IIpoBeneHune 3KCriepuMeHTa: U3y4YE€HUE MAarHUTHOT'O
OJISI KATYIIKH C TOKOM; UCCJICIOBAaHUE NEHUCTBUS
MOCTOSTHHOT'O MarHuTa Ha PaMKy C TOKOM;
HCCIIEeIOBAHUE SIBJICHUS JICKTPOMArHUTHOM
UHIOYKIUHU.

OOBsICHEHHUE OCHOBHBIX IPUHITHIIOB JICHCTBHUS
TEXHUYECKUX YCTPOMCTB, TAKUX KaK: ITIOCTOSIHHBIC
MAarHUThI, YJICKTPOMArHUTHI, DJIEKTPOJABUraATEIIb; U
YCJIOBUU UX 0€301MMacHOTO IPUMEHEHUS B
IIPAKTUYECKOUN KHU3HU.

Pemtenue pacu€THBIX 3a7a4 Ha TIPpUMEHEeHHUE (POopMYyIT
TeMbl « MarHuTHoe noJje. DJIeKTpOMarHuTHas
HHITYKITASD).

Pemenne kageCTBEHHBIX 3aj1ad C OMTOPOI Ha
U3y4deHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (HHU3UUECKUE
SIBJICHUSI T€MbI «MarHuTHOE IMOoJIC.
DJeKTpoOMarauTHas UHAYKITUs. OnpeneeHue
HarpapBJIECHUS BEKTOPa UHAYKIHUHU MarHUTHOTO
noJisi,cuiibl AMnepa u cuibl JlopeHna.
PacnoznaBanue (U3HUSCKUX SIBJICHUH B OINBITaX U
OKpY>KaIoIleH >KU3HU: B3aUMOJACHCTBUE MAarHUTOB,
3JICKTPOMArHUTHASI UHIAYKI U, J€UCTBUE
MarHUTHOTO I10JISI Ha IPOBOJHUK C TOKOM U
JABUXXYIIUNCS 3apsl.

AHaM3 PIEKTPOMarHUTHBIX SIBICHUH C
UCIIOJIb30BAHMEM 3aKOHA 3JIEKTPOMArHUTHOM
WHITYKITAH.
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Omnucanue U3y4YeHHBIX CBOMCTB BEIICCTB U
AJICKTPOMATHUTHBIX SIBJICHUU C NUCIIOJIB30BAaHUEM
¢pU3UIEeCKNX BEJIUYUH: WHIYKIIHUS MarHUTHOTO
noJisi, cuiia Amnepa, cuia JlopeHua, UHIyKTUBHOCTh
KaTyIIKH, SHEPTHUS DIEKTPUIESCKOTO U MAarHUTHOT'O
TTOJICH.

PA3JAEJI 5. KOJIEBAHUSI U BOJIHBI (38 u4)

Mexanuueckue u
3JIEKTPOMArHUTHBIC
kosieOanns (18 gacos)

KonebarenpHas cucrema. CBOOOOHBIE MEXaHUYECKUE
koneOaHus. ['apmonnvyeckue konedanus. I[lepuon,
gacToTa, aMIUIUTyaau aza koixebanuii. [IpykuHHBIN
MasATHUK. MaTreMaTH4eCKUU MasAiTHUK. Y paBHEHHE
rapMoOHHYECKUX Kosiebanuii. [IpeBpanieaneaHepruu
Opy rapMOHHYECKUX KOJICOaHUSIX.

Konebarenbusiit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIC KOJICOaHUSI B UICATTbHOM
KoJIeO0aTeJIbHOM KOHTYpPE. AHAJIOTHS MEXKIY
MEXaHUYECKHUMH U DIICKTPOMAarHUTHBIMH
kosiebanusmu. @opmynaTomcona. 3aKOH COXPaHEHUS
SHEPIrUH B UACAIIBHOM KOJIEOAaTEIIbHOM KOHTYPE.
IIpencraBneHue o 3aTyXalMUX KOJIeOaHUIX.
BrinyxaeHHble MexaHHUYecKue Koaebanus. Pesonanc.
BeIHyX/I€eHHBIE SJIEKTPOMarHuTHBIE KOoJeOaHus.
Ilepemennslii Tok. CHHYCOUIAIBHBIN NEPEMEHHBIN TOK.
MOoIIHOCTh TEPEMEHHOTO TOKa. AMIUIUTYIHOE U
JIeMCTBYIOIlee 3HAUEHUECUJIIBI TOKA U HATIPSHKEHUSI.
Tpancdopmatop. [IpousBoacTso, nepenaya u
noTpeOJIeHHE 3IIEKTPUUECKON DPHEPTHH.
DKonmorudecKkue puCcKH IIPH IIPOU3BOJICTBE
anekTposHeprun. KynbTypa ncnoip30BaHUS
3JIEKTPOSHEPTHUH B IOBCEAHEBHOM >KU3HU.

OOBsicHeHHEe OCHOBHBIX MPHUHIIUIIOB AEHCTBUS
TEXHUYECKHUX YCTPOMUCTB, TAKHX KaK: T€HEepaTop
MIepPEeMEHHOTI 0 TOKa, TpaHchOopMaTop, JIMHUHA
aJIEKTpoIlepeiay; U yCIOBUM UX 0e301macHOro
OPUMEHEHUsI B MPAKTUYECCKOM KU3HH.

Pemenue pacu€THbIX 3a4ad C SIBHO 3aJaHHOMI
(pr3nyeckoit MOZIENbIO C UCIIOJIBF30BAHUEM OCHOBHBIX
3aKOHOB U (DOPMYJI, OTTUCHIBAIOIIINX MEXaHUYECKUE
U 3JIEKTPOMAarHUTHBIC KOJICOAHHUS.

Onucanue U3y4YeHHBIX MEXaHUYECKUX U
AJIEKTPOMArHUTHBIX KOJIEOAHUM C MCTIOJIb30BaHUEM
(pr3nyecKuX BEJIIMYMH: IEPHUOI U HacTOTa
KOJIeOaHWM, aMIUTUTy1a U a3za KoJIeOaHuu, 3apsaa 1
cuJIa TOKa B IPOIIECCe rapMOHHUYECKUX
AIEKTPOMArHUTHBIX KOJICOaHMIA.

Pemrenne kadeCcTBEHHBIX 3aj1a4d C OIIOPOIl Ha
H3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH,
OMHUCHIBAIOIIINE MEXaHUYECKHUE U
SJICKTPOMarHUTHBIC KOJICOaHUS.

Pabota B rpynnax npu niaHUpOBaHUU, IPOBEAECHUU U
WHTEPOpPETAIlNN PE3YJILTATOB OIBITOB, U aHAJIN3E
JIOTIOJTHUTEJIbHBIX UICTOYHUKOBHH(OPMAIUH T10 TEME.
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Mexanuueckue u
3JIEKTPOMArHUTHBIC BOJIHBI
(10 1)

MexaHu4ecKHUe BOJIHBI, YCIIOBHUS paclpOCTPaHEHHUS.
Ilepnon. CkopocTh pactipocTpaHeHHs U JUTHHA BOJITHBI.
ITomrepeynbie 1 MPOIOIbHBIC BOJIHBI. MIHTEpdhepeHIs
U audpaKkous MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMKkocTh 3ByKa. BricoTa TOHa.
TemOp 3ByKa.

OnekTpoMarHuTHBIE BOJIHBI. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpa’ke€HUeE, IIpeJIOMJICHUE,
noJisIpu3anusi, Tudpaknus, HTephepeHITUS.
CKOpOCTh JIEKTPOMATrHUTHBIX BOJH.

IIkamna SJICKTPOMArdvuTHBIX BOJIH. HpI/IMCHeHI/IC
JIEKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY.
TTpUHIINITET paUOCBSI3U U TEJICBUICHUS.
Pagnonokanusi. DI1eKTpOMarHuTHOE 3arpsi3HEHUE
OKpYy>Xarolien cpeabl.

OOBsICHEHHE OCHOBHBIX IIPUHITUIIOB JICHCTBUS
TEXHUYECKHUX YCTPONUCTB U TEXHOJIOTIUi, TAKUXKaK:
MY3BbIKaJIbHbIE HHCTPYMEHTHI, YJIbTPa3ByKOBasI
AUArHOCTHKA B TEXHUKE U MEIULIMHE, paaap,
panuonpuéMHUK, TEIEBU30P, aHTEHHA, TeJIe(OH,
CBU-1ieub; 1 yCcJIOBHU UX O€30I1aCHOTO
IIPUMEHEHMUsS B IPAKTUYECKOU >KU3HU. Perienue
pacyéTHBIX U KAYeCTBEHHBIX 3aa4C OMOPOH Ha
U3YYECHHBIEC 3aKOHBI U 3aKOH MEPHOCTH,
OMNHCHIBAIOIINE PACTIPOCTPAHEHUE MEXaHUYECKUX U
3JE€KTPOMAarHUTHBIX BOJIH. Mcrionp3oBaHue
nHGOPMALIMOHHBIX TEXHOJIOTUN AJIs1 TIOUCKA,
CTPYKTYPHPOBaHUs, UHTEPIIPETALIUU U
npeacTaBiICHUs] HHPOpPMAaUU ITPUTIOATOTOBKE
COOOIIEeHNN 00 UCTIOTB30BAHUU DJICKTPOMATrHUTHBIX
BOJIH B TECXHHKCE.

VYyacTtue B TUCKycCUH 00 3JIEKTPOMAarHUTHOM
3arpsI3HCHUN OKPY’KaroIlIe Cpelibl.

Pabora B rpynmnax npu miiaHUpPOBAaHWUH, NIPOBEICHUU
U MHTEpIpETAaUuu Pe3yJIbTAaTOB OIBITOBHU aHAJIU3E
JIOTIOJTHUTEJIbHBIX HCTOYHUKOB MH(POPMAIIMU 10 TEME.

Onruxka (10 1)

T'eomeTpuueckas ontuka. Ilpsimonuneinoe
pacrpocTpaHeHHUECBETA B OJJHOPOAHOM cpene. JIyu
cBeTa. TodeuHn NCTOUHUK cBeTa.OTpakeHUE CBETA.
3aKOHBI OTPaKSHUsI CBETA.

IIpenomnenue ceera. 3aKOHBI IPEJTOMIICHUSI CBETA.
AOCOIIOTHBIN MMOKa3aTenb mpenomiieHus. I[lomHoe
BHYTpeHHee oTpakeHue. [IpenenpHbIil yroa moJaHoro
BHYTPEHHETO OTpa’KCHHUS.

Hucnepcus ceera. CiI0)KHBIH cocTaB O€I0T0 CBeTa.
IBer.

BosnoBas ontuka. Unrepdepennus ceeta. KorepeHtHbie
UCTOYHHUKH. Y CJIOBHUSI HAOIIOAEHUS MAKCUMYMOB U
MUHHUMYMOB B UHTep()EPEeHITMOHHONW KapTHHE OT ABYX

IIpoBenenue sxcrepuMeHTa: HaOIIOIEHUE JUCIIEPCUH
CBETAa; N3MEPEHUE TTOKA3aTeIs IIPEJIOMIICHHUS CTEKJIA;
HCcIIeJOBaHNE CBOMCTB N300pakeHUH B JIMH3AX.
OOBbsicHEHNE OCHOBHBIX IPUHLMIIOB A€HCTBHUS
TEXHUYECKHX YCTPONCTB M TEXHOJOTHUH, TAKUX KaK:
OYKH, JIyna, poroarrmapar, IpOeKIIMOHHBIN
anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs
ONTHUKA, TUPPaAKIHUOHHAS PpEeIIETKA, MOJISIPOUT; U
yCHOBUI X 0€30IMMaCHOT0 NPUMEHEHHUS B
NPAKTUYECKON KU3HU.

Pemenne pacdy€THBIX 3a7a4 ¢ ABHO 3aJaHHOU
(pr3nyueckoii MOZENbIO C UCMOJIb30BAHUEM OCHOBHBIX
3aKOHOB U ) OPMYJI TEOMETPUUECKOUN ONTHKHU.
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CI/IH(I)aSHBIX KOI'¢pCHTHBIX UICTOYHHUKOB.

Jundpakims ceera. JudpaknumonHas peniérka. Y CJIOBUE

HaOJIIOIeHUS TJIaBHBIX MAaKCUMYMOB IIPU ITaJ€HUU
MOHOXPOMAaTHYECKOTO CBeTa Ha AUPPAKIIHOHHYIO
pewmérky. Ilongpuzanusa ceera.

PacniozHaBaHHWe (QU3UYUCCKUX SBJICHUMN B ONBITaX U
OKpY>KAFOIIEH >KU3HU: NPAMOJIMHENHOE
pacripocTpaHeHHe CBeTa, OTpakeHHe, IPEIOMIICHHE,
uHTepPEepeHIINs, TUPPAKIUS U MOJISAPU3AITHS
CBE€Ta, JUCHEepCHUs CBETA.

AHanu3 ONTUYECKUX SIBIICHUH C UCIIOJIb30BAaHUEM
3aKOHOB: 3aKOH IIPSIMOJIUHEHHOTO PaCIIPOCTPAHCHUS
CBETa, 3aKOHBI OTPAXXCHUSI CBETA, 3aKOHBI
OpeIOMIICHUSI CBETA.

PA3JIEJI 6. KBAHTOBASA ®U3UKA (30 4)

J1eMEHTEI KBAHTOBOU ONTHUKU
(10 4)

dotonbl. ®opmyna [lnanka cBsa3u 3HEPTUU POTOHA C
€r0 4acTOTOMW. DHEPrusi U UMITYyJIbC (hOTOHA.

OTtkpeiTHE U HccieqoBanne porosrddexra. OnbiTer A. I

CroneroBa. 3akoHHbI poToddPpekra. YpaBHEeHHE
OnHinreltHa 1311 poToapdexra. «KpacHas rpanuiia
pororddexra.

Jasnenune cera. OneiThl 11. H. JIeGenera.
XUMHU4YecKoe JeHCTBHE CBETA.

OOBsiCHEeHHE OCHOBHBIX MPUHIIAIIOB JIEHCTBUSI
TEXHUYECKHUX YCTPOUCTB, TAKUX KaK: (OTODIIEMEHT,
oromaTumk, cotHeuHas OaTapesi, CBETOIUO; U
yCIOBUH MX 0€30MacHOrO NPUMEHEHUS B
OpPaKTUYECKOU X1U3HU. Penienne pacy€THBIX 3a71a4 C
SIBHO 3aJaHHON (PU3UYECKON MOJIEIBIO C
HCITOJIb30BaHMEM OCHOBHBIX 3aKOHOB M (pOopMyn
KBaHTOBOM ONTHKH.

Pemenune kauecTBEHHBIX 3aJ1a4 C OMIOPOil Ha
W3yYCeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH KBaHTOBOU
OIITHKHU.

PacnioznaBanue (u3NYECKUX SIBJICHUN B y4eOHBIX
ombITax: GoTolrnekrpudeckuii apdexr, cBeToBOE
JTaBIICHHE.

OnuncaHnve W3y4YEHHBIX KBAaHTOBBIX SIBJICHHH U
MPOIIECCOB C UCHOJIb30BaHUEM (PUIUUECKUX
BEJIMYHH: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH,
JUIMHA BOJIHBI M YaCTOTa CBETa, SHEPTUsl U UMITYJIHC
doToHa.
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Ctpoenue atoma (6 u)

Mopens atoma Tomcona. OnbiTel Pe3zepdopaa mo
paccessHuIo

a-dactuu. IInanerapHas moaens aroma. [Toctynarsl
Bopa. U3nydyenue u norsiomnieHue (GOTOHOB MPU
nepexojie aToMa ¢ OJHOTO YPOBHS PHEPTUHU HA JPYTOU.
Bunsr cnexktpoB. CiekTp ypOBHEH SHEPTrHUH aTOMa
BOZOpPOAA.

[IpoBenenne sxcepuMeHTa: HaOIOACHNE
JIUHENYaToro CIIeKTpa.

OOBsICHEHHE OCHOBHBIX ITPUHITUIIOB NCHCTBUSI
TEXHUYECKUX YyCTPOMCTB, TAKHUX KaK: CIICKTPOCKOII,
Ja3zep, KBAaHTOBBIII KOMOBIOTEP; U YCIOBUH UX
0e30macHOTr0 IPUMEHEHUSI B ITPAKTUYIECKON KU3HH.
Pemenne kauecTBEHHBIX 3aJ1a4 C ONOPOil Ha
W3yYCeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PpU3NUECKHUe
siBJIEHUS 110 Teme «CTpoeHue aToMay.
Pacnio3naBanne ¢u3nydeckux SIBICHUH B Y4E€OHBIX
onbITaX: BOBHUKHOBEHUE JIMHEHNYATOTO CIICKTpa.
AHann3 KBaHTOBBIX MPOIIECCOB U SIBJIIEHUIC
HWCTIOJIb30BaHUEM ITOCTYyJIaTOB bopa.

AtomHoe sapo (14 )

OKCNEepUMEHTHI, TOKa3bIBAIOIIHE CJI0KHOCTb CTPOESHUS
sapa. OTKpBITHE PATHOAKTUBHOCTH. OTIBITHI
Pezepdopaa no onpeneseHnrococTaBa
panuoakTuBHOrO M3nydeHus. CBolicTBa anbda-, Oera-,
raMma-m3inydeHus. BiausHue paJuoakTUBHOCTH Ha
>KUBBIE OpraHn3Mbl. OTKpBITHE OPOTOHA U HEHUTPOHA.
3apsn sapa. MaccoBoe uncio siapa. M3otonsl.
Anbda-pacrniazi. DNEKTPOHHBIH W NO3UTPOHHBIN
OeTa-pacna.

T'amma-n3nydeHue. 3aKoH paIuOaKTUBHOIO pacrnaja.
DHeprus CBA3U HYKJIOHOB B sape. SnepHbie CUITHI.
Jedext macceol siapa.

SAnepusie peakuuu. JlejeHne U CUHTE3 SIAEP.
Anepuslit peaktop. TepMmosinepHbIN CUHTES.
IIpoOnemMsbl 1 MIEPCHEKTUBHI SIISPHON SHEPTETUKU.
OKOJIOTMYECKHUE aCIIeKTHI sIICPHON YHEPIreTUKH.
OnemeHTapHble YacTULbl. OTKPBITHE ITO3UTPOHA.
MeToab1 HAOIIOACHUS U PETUCTPAIIUH DIIEMEHTAPHBIX
9acCTHII.

dyHnamMeHTanbHbIE B3auMoaencTeus. EnnHcTBO
¢u3nUecKOKapTUHBI MUPA.

[IpoBeneHne y4YeHUYECKOTO YKCIISPUMEHTA:
HWCCIIeIOBAaHUE TPEKOB YacTHUIl (IIO0 TOTOBBIM
(ororpadusim).

OOBsicHEeHHE OCHOBHBIX IPUHINUIIOB A€HCTBUS
TEXHHUYECKUX YCTPOMCTB, TAKUX KaK:JI03UMETP,
Kamepa BunbcoHa, sinepHbIi peakTop, aTOMHast
O0omOa; u ycioBui ux 0€30I11acCHOTO MTPUMEHEHHUS B
MPaKTUYECKOM KU3HU. Pelienne KkaueCTBEHHBIX
3a3J1a4 ¢ ONOPOI Ha N3yYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (HU3NYECKHUE SBJICHUS MO TEME
«ATOMHOE SIITPO».

PacnioznaBanue Gpu3nvyeckux sSIBICHUN B YYCOHBIX
ONBITaxX M B OKPY’KalOlIeH XKU3HU: €CTECTBEHHAs U
HCKYCCTBEHHAas paIMOaKTUBHOCTB. OTIMcaHnue
H3YYCHHBIX KBAHTOBBIX SIBJICHUH U MPOIECCOB C
HWCHOJIb30BaHUEM (PU3UUECKUX BEIIUYHH: IEPHUON
noJrypacriajia, SHEpTHs CBSI3U aTOMHBIX sIJIEp.
AHaJIN3 IpOIEeCCOB U SIBJICHUH C UCITOJIb30BAaHUEM
3aKOHOB U TOCTYJIATOB: 3aKOH COXpaHECHHUS
3JEKTPUUYECKOTO 3apsi/ia, 3aKOH COXPaHEHHUs
MacCOBOI0 yHuciaa, nocryiarsl bopa, 3akoH
pagnoakTHBHOTO pacnaja.
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Hcnonp3oBanue HHPOPMAITUOHHBIX TCXHOJIOTHUHN JIJIST
MOWCKa, CTPYKTYPHUPOBAHUS, MHTEPHPETALIHUHU U
npeacTaBiIeHHUs MH(POPMAITUH TPUTIOATOTOBKE
COOOIICHUN 0 TPUMEHCHUU 3aKOHOB KBAHTOBOM
($U3UKH B TEXHUKE U TEXHOJIOTHSIX.

PA3JEJ 7. 9JIEMEHTbBI ACTPOHOMHUUU ACTPO®U3UKH (10 1)

Ortanel pa3BuTus actpoHomud. [IpuknanHoe u
MHUPOBO33PEHYECKOE 3HAUCHUE aCTPOHOMUHM.

Bup 3Bé3nHoro HebOa. Co3Be3nus, ipKue  3BE3BI,
IJIAHETHI, UX BUANMOE IBIDKCHHUE.

ConHeuHass cucTeMa.

Connne. ConHeuHast akTUBHOCTh. MICTOUHUK 3HEpruu
ConHna 1 3BE34. 3BE3ABI, X OCHOBHEBIE
XapaKTEPUCTUKHU.

Mieunsiii IlyTe — Hama "anaktuka. ITosoxenue u
nsuxxeane Connna B "'anmaktuke. THUITBI TaJIaKTHK.

IToaroroBka cooOIIeHNIT 0 MeTOAaX TTOJTYyUYSHUS
HAYYHbBIX aCTPOHOMHNYCCKHUX 3H3HPII>1, OTKPLITHUAX B
COBPEMEHHOU aCTPOHOMUMU.

BrinonHeHue 3agaHuil, IPOBEPSIFOIINX BIIaJCHUE
OCHOBONOJIATalOIIUMH aCTPOHOMHYECKUMHU
IIOHATHUAMHU, IMO3BOJAIOIIMMHU XapaKTCPU30BaATh
OPOLECCHI, TPOUCXOASIIINE B 3BE31aX,

B 3BE3HBIX CUCTEMAaX, B MEKIraJJaKkTUIECKOH cpelie;
JABHKEHHE HEOCCHBIX TEJI, IBOJIOIINIO 3BE3 ] U
Bcenennoin.

IIpoBenenne HaOIIOAECHNIT HEBOOPYKEHHBIM IJ1a30M C
HUCIIOJIB30BAHUEM KOMITBIOTCPHBIX HpI/IJ'IO)KeHI/Iﬁ JJIA
OIpeIeJICHUS MOJIOKSHUsI HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE co3Be3ausi CeBepHOTo
MOJyIIapusl UsIPKUE 3BE3IBI.

IMpoBenenue HaOMIOCHUIN B TeJIeCKOI JIyHbI, IIaHET,
Mineunoro Ilytu

Pe3eps (16 1)
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Hudpopmanuonnoe obecneyenne odyuenns
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