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IHHOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢usmke 6a30BOr0 YpOBHS Ha YpOBHE CpeIHEro odmiero oopazoBaHus pa3pabdoTaHa
Ha OCHOBE TMOJOXEHUA M TpeOOBaHUU K pe3yJibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHOM
nporpammsl, npeacrasieHabix B @PI'OC COO, a taxxke ¢ yuétoM (eaepaibHON pabodeid mporpaMmbl
BOCIIMTAaHUS W KOHLENIMU TpernofaBaHus ydeOHoro mnpeamera «®Dusmka» B 00pa30BaTEIbHBIX
opranuszanusax Poccuiickoit @enepanum, pean3youux OCHOBHbBIE 00pa30BaTEIbHbIE IPOTPAMMBI.

Copepxanue mporpaMMbl MO (U3MKE HAINPaBICHO HAa (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa oOywaromuxcs 10-11 xmaccoB mpu oOyueHnn ux (Qus3uke Ha 0a30BOM ypOBHE Ha
OCHOBE CHUCTEMHO-AEATEIbHOCTHOTO nojaxona. Ilporpamma no ¢usuke cooTBETCTBYET TpeOOBaHUSIM
OI'OC COO K mnIaHUPYEMbIM JIMYHOCTHBIM, MPEAMETHBIM U METaNpeAMETHBIM pe3yabTaTaM
oOy4eHHs, a TaKXKe YYUTHIBACT HEOOXOJMMOCTh pEaJH3alMUd MEXKIPEIMETHBIX CBS3€H (H3HKH C
€CTECTBEHHO-HAY4YHbIMU Y4YEOHBIMHU IpeaAMeTaMu. B Hell ompenenstoTcs OCHOBHbBIE LENH U3YYEHMUS
(U3MKM Ha ypOBHE CpeaHero oouiero oOpazoBaHus, IIAHHPYEMbIE pPE3ylIbTaThl OCBOEHMS Kypca
(U3HKY: INYHOCTHBIE, METANPEMETHBIE, IPeIMETHbIE (Ha 0a30BOM YpPOBHE).

[IporpamMma no gu3suke BKIIOYAET:

e [UJIaHMpyEeMble pe3yJabTaTbl OCBOCHMSI Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM YHCIE
IpeIMETHBIE Pe3yabTaThl MO roJiaM O0yUYEeHHUS;

e cojuepxaHue yuyeObHoro npeamera «duznkay mo rogam oOydeHHs.

dusnka Kak Hayka O HauOoyiee OOIMMX 3aKOHAX MPHUPOJIBI, BHICTYMAass B KayecTBE y4eOHOTO
mpeaMeTa B IIKOJIE, BHOCHUT CYIIECTBEHHBIN BKIJIJ] B CHUCTEMY 3HaHUI 00 OKpYXKalolleM MHpe.
konpHBIA Kypc (PU3MKH — cUCTEeMOOOpa3ylolmuid Al €CTeCTBEHHO-HAyUHbIX Y4eOHBIX MPEIMETOB,
MOCKOJIbKY (DU3MYECKHE 3aKOHBI JIeKaT B OCHOBE IPOILIECCOB W SBJICHUM, HM3y4aeMbIX XUMUEH,
ounosoruent, ¢uzmueckoil reorpadgueil m actpoHommer. lcmonb3oBaHWe W aKTHBHOE MPUMEHECHHE
¢bu3znyecKkux 3HAHUHM OMpeNeNseT XapakTep U pPa3BUTHE pPa3HOOOPa3HBIX TEXHOJOTUH B cdepe
SHEPreTUKU, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJIy4YEHHMs HOBBIX MAaTEpHUalOB C 3aJaHHBIMU
cBoiicTBaMH U Apyrux. M3zyueHue (U3MKM BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-
Hay4HOM KapTHHBI MHpa oOydaromuxcs, B (OpMUpPOBAHME YMEHMH NPUMEHSTh HAaydHBIH METO[
MO3HAHUS IPU BBIOJHEHUH UMM y4eOHBIX MCCIIEJOBaHU.

B ocHOBY Kypca ¢pu3uku 1 ypOBHS CpeIHEro o0IIero 00pa3oBaHus MOJOKEH PsIT UIeH, KOTOPBIC
MO’KHO PacCMaTpUBaTh KaK MPUHIMUIIBI €r0 OCTPOSHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEH Kypc SBJSETCA JIOTUYECKU 3aBEpPIIEHHBIM, OH
COJCPXKHUT MaTepuaj U3 BCEX pa3lesoB (PU3MKM, BKJIHOYAET KaK BOINPOCHl KJIACCHUYECKOM, Tak M
COBpEMEHHON (hU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MaTepuasl Kypca (U3MKU OOBEAMHEH BOKPYT
¢u3nueckux teopuil. Benymum B Kypce siBisieTcss (OPMHPOBAHUE MPEACTABIECHUN O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanusanus mnpennojaraeT MCIOJb30BaHUE TI'yMaHUTapHOTO
noTeHuana (U3NYecKoil HayKd, OCMBICICHHE CBS3M pa3BUTUS (U3UKU C pa3BUTHEM OOLIeCTBa, a
TaKXe ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTHYECKUMHU TPOOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku npeamnosiaraeT 3HakOMCTBO € HIMPOKUM KPyrom
TEXHUYECKUX U TEXHOJOTHYECKUX MPUII0KEHUN U3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercs MOCPeJACTBOM BBEJICHUS JIEMEHTOB COJCpKaHUs, MOCBAIIEHHBIX
HKOJIOTHYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHBI C Pa3BUTUEM TEXHUKH M TEXHOJIOTHUH,
a Takke OOCyXIeHHs NpoOjieM paloOHAJbHOTO MPUPOAONOJIB30BAHUSA M IKOJOTHYECKOM
0€30IaCHOCTH.

CrepxHEBBIMHU 3JIEMEHTaMHU Kypca (M3UKU Ha YpOBHE CpelHEro oOIiero oOpa3oBaHUs SBISIOTCA
¢u3nueckue Teopun (popMupoBaHHe MPEACTaBICHUN O CTPYKTYpe MOCTPOEHUs (pru3nyeckoil Teopud,
ponu (GyHIaMEHTAJIbHBIX 3aKOHOB W TNPUHIMIIOB B COBPEMEHHBIX MPEACTaBICHUSAX O HPUPOJE,
IpaHuLIaX IPUMEHUMOCTH TEOPH, U1 ONIMCAHUS ECTECTBEHHO-HAYUYHBIX SIBJICHUH U ITPOLIECCOB).

CuCTEeMHO-JICITETbHOCTHBIM TOAX0Jl B Kypce (HU3UKU pealnu3yercs Mpexkae BCEro 3a CYeT
OpraHu3allui SKCHEPUMEHTAIBHON JesTeNbHOCTH oOydatouiuxcs. [lng 06a30Boro ypoBHS Kypca
(GU3MKH — 3TO UCMOJIB30BaHUE CHCTEMBbl (POHTAIBHBIX KpPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB H
na0opaTOpHBIX paboT, KOTOPHIE B IpoTrpaMMe Mo (pu3nke 0ObeJMHEHBI B OOIIUI CIIMCOK YIEHUYECKUX



MPaKTUYECKUX paboT. BrlieneHne B yka3aHHOM mepedHe JabopaTOpHBIX padoT, MPOBOIUMBIX JUIS
KOHTPOJII U OIICHKH, OCYIIECTBIIACTCS YYaCTHMKaMU OOpa30BaTEIbHOTO IIpollecca HCXOAS W3
0CcOOEHHOCTEH MIaHUPOBAaHUS M OCHAIICHUs KabuneTta ¢usuku. [Ipu 3ToM oOecrieunBaeTcst OBlaieHUE
o0y4aromuMHUCsT yMEHUSIMH TPOBOJUTH KOCBEHHBIE HM3MEPEHHS, MHCCIEIOBAHUS 3aBHCUMOCTEH
($U3NYEeCKUX BETMYUH M TOCTAHOBKY OIBITOB I10 MPOBEPKE MPEIT0KEHHBIX TUIIOTES.

Bonpmoe BHUMaHME yAENSAETCS PEIICHUIO PAcYETHBIX M KAuyeCTBEHHBIX 3amay. [Ipm sTtom s
pacu€THBIX 3aJa4 TMPUOPUTETOM SBIAIOTCA 3aJaud C SBHO 3aJaHHOM (DM3NYECKOH MOJIEINbIO,
MO3BOJISIOIINE MPUMEHSATh N3YUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3zeia Kypca, TaKk
W WHTETPHUPYS 3HAHUS W3 Pa3HBIX pa3ienoB. s KadecTBEHHBIX 337a4 IPUOPUTETOM SIBIISIOTCS
3aJaHusd Ha OOBSCHEHHE NMPOTEKaHHs (U3UUECKUX SBICHUH M TPOIIECCOB B OKPYXKAIOIMICH XU3HH,
TpeOyromre BpIoopa (U3NIECKON MOICIH ISl CUTyalliy TIPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusmu PI'OC COO k maTepHaIbHO-TEXHUYECKOMY OO0ECIICUCHUIO
yaeOHOTo mporecca 0a30BBI ypoBEHb Kypca (PH3UKM Ha YpOBHE CpPEAHEro OOIIero oOpa3oBaHUs
JOJDKEH M3y4aThCsl B YCIOBUSX MPEIMETHOTO KaOMHeTa (GU3WKU WM B YCIOBHUSIX MHTETPUPOBAHHOTO
KaOMHeTa MPEeAMETOB €CTECTBEHHO-HAyYHOTro 1MKIIa. B kaOuHeTe pu3uku J0KHO OBITh HEOOX0IUMOE
nabopaTopHOe 000pYIOBaHHE ISl BBHITIOJHEHUS YKa3aHHBIX B MpOrpamMMme Mo (U3MKE YICHHIECKHX
MPAaKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000y IOBaHHE.

JleMoHCTpamoHHOE 00opynoBaHue (HOPMUPYETCS B COOTBETCTBUHU C MPHHIMIIOM MHHUMAIIbHOU
JOCTAaTOYHOCTH M O0ECIEeUrBaET IMOCTAHOBKY NMEPEYHCICHHBIX B MPOTrpaMMe MO (U3UKE KITFOUEBBIX
JIEMOHCTpAIlMd  UII WCCIICJOBAHUS W3y4aeMbBIX SIBICHHA H TPOIECCOB, AMIMPHUECKHX U
(byHIaMEHTAIEHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGoparopHoe oOOpyIOBaHUE I YYEHHYECKHX MpakTH4YeCKUuX paboT ¢opMupyercs B BHJE
TEMaTHYECKHX KOMIUIEKTOB M 00ECIEUnBaeTCsl B pacuéTe OJTHOTO KOMIUIEKTa Ha JBYX OO0YJarolIuxcs.
Tematndeckne KOMIDIEKTBI Ja0OpaTOPHOTO OOOpPYIOBAaHMS JOJDKHBI OBITH TIOCTPOCHBI Ha
KOMIUIEKCHOM HCTIOJIb30BaHUU aHAJIOTOBBIX M HUQPOBBIX TNPHOOPOB, a TAaKKe KOMITBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BHJIEe U(DPOBHIX Ja00paTOPU.

OCHOBHBIMH TIEISIMU U3YYCHUs GUBHKH B 00IIEM 00pa30BaHUM SBIISIOTCS:

e (opmupoBaHHEe HMHTEpeca U CTpeMJICHHsI O0yJaromMXCs K HAyYHOMY M3yYEHHUIO HPUPOJIBI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEI;

e pa3BUTHE TPEIACTABICHUH O  HAYYHOM  METOJe TMO3HaHusi ©  (opmupoBaHHe
HCCIIEIOBATENIbCKOTO OTHOIIEHHSI K OKPYXKAIOIIUM SIBJICHUSIM;

¢  (opmupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysIbTaTa U3y4eHHs] OCHOB CTPOCHUS MaTepuu
1 (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBaHue yMEHUN OOBSICHATH SBICHUS C MCIOJb30BAaHUEM (DU3HUECKUX 3HAHUNA H
Hay4YHBIX JI0Ka3aTeJIbCTB;

e (opmupoBaHue mpeAcTaBICHUN O POIM (U3UKU AJIs Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHIl.

JlocTrkeHne 3TUX Iiesield 00ecreynBaeTcsl PelIeHHeM CIEAYIOMUX 3a7ad B IpoIlecce H3ydeHHs
Kypca (pu3MKu Ha YpOBHE CpeiHero oomiero o0pa3oBaHus:

e [pUOOpETEeHHE CUCTEMBI 3HAHUI 00 001X PU3NYECKHX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHUSX,
BKJIIOYAsi MEXAHHKY, MOJIEKYISPHYIO (U3UKY, AJIEKTPOJAUHAMUKY, KBAHTOBYIO (DM3HMKY U DIEMEHTHI
acTpo(pHU3UKH;

e (opmupoBaHHME yMEHUN NPUMEHATH TEOPETHUYECKHE 3HAHUS Uil OOBSICHEHHS (U3MUECKUX
SIBJICHUH B IPUPOJE U JUISI IPUHATHUS MPAKTHUECKUX PELICHUH B MOBCEAHEBHON )KU3HU;

® OCBOEHME CNOCOOOB pEUIeHHs Pa3IMYHbIX 33/a4 C SIBHO 3aJJaHHOM (hU3MYecKol MOAEeNbIo,
3aJa4, MOJIPa3yMEBAIOLIUX CaMOCTOSTEIbHOE CO3/laHue (PU3MUECKON MOJAEIH, aJJeKBAaTHON YCIOBUSIM
3a/1a4u;

e [OHMMaHHe (U3UYECKUX OCHOB U TPHUHLMIIOB JEWCTBUS TEXHUYECKUX YCTPOWCTB H
TEXHOJIOTHYECKUX MPOLIECCOB, X BIUSHUS Ha OKPYXKAIOILYIO Cpey;

® OBJIQZICHWE METOJAaMHM CaMOCTOSITEJIBHOTO IIJIAHUPOBAHUS U TPOBEJCHUS (PU3UUECKUX
SKCMEPUMEHTOB, aHajdM3a M HHTepOpeTanuu WHGOpMAlMU, OINpEAeIeHuss JIOCTOBEPHOCTU
MOJIy4EHHOTO pe3yibTara;

® CO3/laHMe YCIOBUH JUISI DPa3BUTHA YMEHHUH MPOEKTHO-HCCIENOBATEIbCKON, TBOPYECKOM
JEeATeIbHOCTH.



Ha uzyuenue ¢usuku (6a30Bblii ypOBEHb) Ha YPOBHE CPEIHEr0 0OIIEro oOpa3oBaHUS OTBOAUTCS
136 yacos: B 10 kitacce — 68 yacoB (2 yaca B Hezento), B 11 kitacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipemnaraemelii B mporpamme 1o (Qu3HKE MepedeHb Ja0OpaTOpPHBIX M HPAKTUYECKUX padoT
SBIISICTCS. PEKOMEH/IOBAaHHBIM, YYUTENb JeNIaeT BHIOOP MPOBEACHUS J1a00PATOPHBIX pabOT M OMBITOB C
y4ETOM MHIMBUAYAIBHBIX 0COOCHHOCTEN 00yJatoIuXCsl.



CopepxaHue

11 KJIACC

Paznen 4. DiekTpoanHaMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrostHHbIE MarHuThl. B3auMoaencTBHE NOCTOSIHHBIX MarHuToB. MarHutHoe mone. Bektop
MAarHUTHOM MHAYKUMHU. [IpyHIMI Cynepno3suuuyu MarHUTHBIX MOJIeW. JIMHMM MAarHUTHOM MHIYKLHH.
KapTuna nuHMi1 MAarHUTHOM MHIYKLIMH TIOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTHO€ 10Jie TTPOBOJHUKA ¢ TOKOM. KapTuHa JMHUN WHIYKIIMA MArHUTHOTO TOJISI JJIMHHOTO
MPSIMOTO TPOBOJHHUKA M 3aMKHYTOTO KOJIBIIEBOTO IMPOBOJHHUKA, KAaTYIIKU ¢ TOKOM. OmbIT Dpcreaa.
B3anmoeiictBre NpOBOJIHUKOB C TOKOM.

Cuna Amriepa, €€ MOJyJIb U HaNpaBJIEHHUE.

Cuna Jlopenia, e€ MOoaynb W HampaBlieHHE. [[BWKeHHE 3apspDKEeHHOW YacTHIBI B OJHOPOJIHOM
MarHutHoM noJie. Pabota cunel Jlopeniia.

SBneHue  DIIEKTPOMarHuTHOM  MHAyKUuMH.  [loTOK  Bekropa  MarHUTHOM  HMHIYKIUU.
DNEeKTPOABUKYIIAS CUJIA UHIAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMN Dapases.

BuxpeBoe snekrpruueckoe mosie. IIEKTPOABIKYIIAs CUJia UHAYKIIMH B MPOBOJHUKE, IBIKYIIEMCS
MOCTYIATEIHbHO B OJHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTB. fIBI€HME CAMOMHIYKINH. DJIEKTPOIBIKYIIAS CHJIa CAMOUHTYKIIWH.

DHeprusi MarHuTHOTO TIOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckune yCTpOUCTBa U MPAKTHYECKOE MTPUMEHEHHUE: MMOCTOSTHHBIE MarHUTBI, DJIEKTPOMArHUTHI,
AJIEKTPOJIBUTATEIb, YCKOPUTETH JIEMEHTAPHBIX YaCTHUIl, MHAYKIIHOHHAS T1E€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIIOHEHHE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMM MarHUTHOTO TOJIA.

B3anmopeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuiibl JIopeHIa Ha HOHBI SJIEKTPOJIUTA.

SIBneHue AIEKTPOMArHUTHON UHAYKIIUH.

[IpaBuio Jlenna.

3aBUCHUMOCTD IEKTPOIBMXKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO MTOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHne MarHuTHOTO MOJIA KaTYIIKUA C TOKOM.

HccnepnoBanue AeiicTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnepoBanue sBIIEHUS 31€KTPOMArHUTHOM UHIYKIIMH.

Pa3pea 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazcHuUmHbsle Ko1e0anus

KonebartenbHast cuctema. CBOOOJHBIE MeXaHWYeCKHE KolebaHus. ['apMoHMUYecKue KoJIeOaHUS.
Ilepuon, yacrora, ammntyaa u ¢asza konedanuil. [lpy>kuHHbIN MasTHUK. MaTemMaTuyeckuii MasTHUK.
VYpaBHeHHE rapMOHUYECKHX KoseOaHuil. [IpeBpaiieHne sHepruu npu rapMOHMYECKUX KOJICOaHUSIX.

Konebarenbupiit  koHTYp. CBOOOJHBIE  AIEKTPOMArHUTHBIE  KOJEOAHUS B HICATBHOM
KoJiebaTeNbHOM KOHTYpEe. AHAIOTHUS MEXIY MEXaHHMUECKUMHU M AIIEKTPOMArHUTHBIMU KOJECOAHUSIMHU.
®opmyna ToMmcona. 3aKOH COXpaHEHUS SHEPTUU B HI€aTHHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxaruux KojiedaHusX. BeiHyk/IeHHbIE MeXaHUYeCKHe KoeOanus. PezoHaHc.
BriHyKIeHHBIE 2TIEKTPOMAarHUTHBIE KOJICOaHMSI.

[lepemennbiit TOk. CHHYCOMJANbHBIM MEPEMEHHBI TOK. MOIIHOCTh TEPEMEHHOTO TOKA.
AMIITUTYIHOE U JEHCTBYIONIEE 3HAUYEHUE CUJIbl TOKA U HAIPSHKEHUSL.



Tpancopmarop. [IpomsBoacTBo, Tmepenaya ¢ HOTpeOJIEHHE  AIIEKTPUYECKONW  SHEPTHH.
OKOJIOTUYECKME  PHUCKM IpH  IPOU3BOJCTBE  3JIEKTposHepruu. KynbTypa  HCHOJgb30BaHUS
3JIEKTPO3HEPTUH B NOBCEAHEBHOM KU3HU.

TexHuueckue YCTpOWCTBA M IPAKTUYECKOE IPUMEHEHME: JJIEKTPUYECKUH 3BOHOK, T€HEpaTop
IIEPEMEHHOTI0 TOKa, IMHUU 3JIEKTpoIepeaay.

Jlemoncmpayuu

UccnegoBanue mapaMeTpoB KoJieOaTeNbHOW CHCTEMbl (MPYKMHHBIM WM MaTeMaTUYECKUM
MasITHUK).

Habmoienune 3aTyxarommx KoJIeOaHmi.

HccnenoBanue cBOMCTB BbIHYX/IEHHBIX KOJI€OaHUH.

Habmoenue pe3onanca.

CB00OOIHBIC AMEKTPOMATrHUTHBIE KOJICOAHUSI.

OciorpaMmsl (3aBUCUMOCTH CHJIBI TOKa M HAIPSDKEHUS OT BPEMEHM) JJISl AJIEKTPOMAarHUTHBIX
KoJIeOaHUH.

Pe3onanc mnpu nocneoBaTeNbHOM COEIUHEHMM PE3UCTOpa, KaTYIIKM HMHAYKTUBHOCTH U
KOHJIEHCATOpA.

Monenb IMHUY 3TIEKTPoIepelauH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH TEpUO/ia MaJIbIX KOJIEOAHUN I'py3a Ha HUTHU OT JUIMHBI HUTU U MacChbl
rpysa.

HccnenoBanue mepeMEeHHOr0 TOKa B IIETIM U3 TOCIEA0BAaTENbHO COEIMHEHHBIX KOHIEHCATOPA,
KaTyIIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpOMAZHUNHbIE 60TIHbL

MexaHnnyeckue BOJHBI, yciaoBus pacnpoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHHUs U JUIMHA
BoJIHBI. [lonepeunsie u npoaosbHbIE BOJHBL. MHTephepeHuus u nudpakius MeXxaHH4eCKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ pomMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJHBL.  YCIOBHMS H3JIy4EHHMS DJIEKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHTtauus BektopoB E, B, V B snektpomarHutHod BosiHE. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaXKEHHUE, MIPEJIOMJIEHHE, HoJIsIpr3anus, T paKis, uHTepdepeHIus. Ckopoctb
ANEKTPOMAarHUTHBIX BOJIH.

[Ikana 37eKTpOMarHUTHBIX BOJH. [IpuMeHeHre 31eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUHMIBI panoOCBs3U U TeNEeBUACHUS. Pagronokanusi.

DIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKatOUIEH Cpeibl.

TexHuueckne yCTpOWCTBA H  NPAKTUYECKOE IPUMEHEHHME: MY3bIKaJIbHbIE HWHCTPYMEHTBHI,
YIbTPa3BYKOBAs IMarHOCTUKA B TEXHUKE U MEIULMHE, pajap, paIuoNpUEMHUK, TEIEBU30D, AHTEHHA,
tenedon, CBU-meus.

Jlemoncmpayuu

O6pazoBaHue U pacpOCTPAHEHUE TIOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmromieecs Te10 Kak HICTOYHUK 3BYKa.

Habmronenue oTpaxkeHus U IpeaoMIICHUS MEXaHUYEeCKUX BOJIH.

Habmonenue nntepdepeHnu u Jupakiini MEXaHHUECKUX BOJIH.

3BYKOBOM pEe30HAHC.

Habmronenue cBsi3u rpOMKOCTH 3ByKa U BHICOTHI TOHA C aMILIUTYAON U 4aCTOTOM KOJIeOaHUIA.

HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, NPEIOMIIEHHUE, IOJIAPU3ALINS,
mdpaxius, nHTephepeHLus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. lIpsamonnHeliHOE pacnpoCcTpaHEHHE CBETa B OJHOPOAHOHN cpexe. Jlyu
ceera. ToueuHbll HCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHbI OTpakeHus ceta. [locTpoenue n3006pakeHui B IIIOCKOM 3epKalle.

[Ipenomnenue cBera. 3aKOHbI TpeIOMIICHUS cBeTa. AOCOJIOTHBIM TOKa3aTenb MPETOMIICHHUS.
ITonnoe BHyTpeHHEe oTpaxeHue. [IpenenbHblil yroi NoJIHOro BHYTPEHHETO OTPaKEHUS.

Hucniepcus cBeta. CoxkHbIi coctaB Oenoro csera. L[Ber.



CoObuparomie u paccenBaromue JUH3bL. ToHKas arH3a. POKYCHOE PacCTOSIHUE U ONTUYECKas Cuila
TOHKON JmH3bI. [locTpoeHue m300pakeHHit B COOMpArOMX M paccenBaromux juH3ax. dopmyna
TOHKOM JIMH3EL. Y BEJIMUCHUE, TaBaeMO¢€ JTUH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONITHKH.

BonnoBast onrtuka. WuTepdepenius cBera. KorepeHTHbIE UCTOYHHWKHU. YCIOBUS HAOIIOJICHUS
MaKCUMYMOB U MUHHUMYMOB B HHTEPQEPCHIMOHHONW KAapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpaxmus csera. AudpakinuonHas peni€rka. YCIoBre HaOMIOACHUS TJIABHBIX MaKCUMYMOB IPH
MaICHUM MOHOXPOMAaTHYECKOTO CBETa Ha TU(DPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

Texnuueckne yCTpOWCTBA M TPAKTUYECKOE NpPHUMEHEHHWE: O4YKH, Jymna, ¢oToamnmapar,
MIPOEKIIMOHHBIM anmapaT, MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, AU(PPAKLMOHHAS pPEIETKa,
MOJISIPOU .

Jlemoncmpayuu

[IpsimonuHeitHOE pacripocTpaHeHHe, OTpakKeHUE U MpeoMiieHre cBeta. OnTuyeckue npudopsl.

[TonHoe BHyTpeHHEee oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBOWCTB N300pakeHU B JTMH3aX.

Mopenn MUKpOCKOMA, TEIECKOIIA.

HaGnronenue nuntepdepeHiiuu crera.

Ha6nronenue qudpakiuu certa.

HaGnronenue aucnepcun ceTa.

[TonyueHue criekTpa ¢ HTOMOIIbIO PU3MBI.

[Tonyuenue cniekTpa ¢ HOMOUIBIO AUPPAKIIMOHHON PEIIETKH.

Habmronenue nonsipusaiiu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenune nokazaresns NpeioMIICHUs CTEKIA.

HccnenoBanue cBONCTB M300payKeHUH B JIMH3AX.

HaGnronenue aucnepcun ceTa.

Pa3znen 6. OcHOBBI crienMaJIbLHOM TEOPUHM OTHOCUTEIbHOCTH

['panuubl NPUMEHMMOCTH  KJacCMYeCKOW MexaHuku. [locTynaTel  crnenuanbHOM  TEOpUH
OTHOCHUTEJIbHOCTH: WHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETa B BaKyyMme, MPUHIUI OTHOCUTEIHHOCTH
DUHIITEHHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIeHne BPEMEHH U COKpAIlleHUE JTUHBL.

DHeprus U UMIYJbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C SJHEPTHEH U UMITYJIbCOM PENIITUBUCTCKOMN YaCTHUIIbl. DHEPrus MOKOSL.

Paznen 7. KBantoBasi pusznka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®ortonsl. opmyna [1nanka cBsizu SHEpruu GOTOHA C €ro YaCTOTONW. DHEPrus U UMIYNbC (PoTOHA.

OtkpeiTue u uccrnegoanue ¢orordpdexra. Onbitel A. I'. CroneroBa. 3akoHsl (GoTodddexTa.
VYpasuenue DitamreitHa 11 pororddexra. «Kpacnas rpanuna» Gorosrdpdexra.

JaBnenue cBeta. Onbithl I1. H. JIeOenena.

XHUMHUYECKOE AEUCTBUE CBETA.

Texnudeckre ycTpONCTBA M MpaKTHUECKOe MpuUMeHeHHe: (PpoTosnemMeHT, GOTOAATUYMK, COTHEUHAs
Oarapesi, CBETOHO/.

Jlemoncmpayuu

@013 eKT Ha YCTaHOBKE C IMHKOBO MIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO GoTod(hdeKTa.

Ceeroauos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma



Mogens atoma Tomcona. OmnbiTel Pedepdopna mo paccesHuio o -uactuul. IlmaHerapHas moJenb
atoma. [Toctymnarel bopa. M3nydenue u noriomnieHre GOTOHOB MPH MEPEX0JIe aTOMa C OJTHOTO YPOBHS
SHEpruu Ha apyroi. Buapl cnekTpoB. CrieKTp ypoBHEH SHEPIMM aToMa BOJOPO/IA.

BounnHoBbie cBoOMcTBa yacTull. BosHbl ne bpoinsa. KopryCkyasipHO-BOJIHOBOM Tyaan3M.

CrioHTaHHOE U BBIHYXJECHHOE U3Jy4CHHUE.

TexHuueckue ycTpoWCTBa U NMPAKTUUYECKOE NMPUMEHEHME: CIIEKTPAJIbHBIA aHAINU3 (CIIEKTPOCKOI),
J1a3ep, KBAaHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mogens omnbita Pezepdopra.

Omnpenenenre JJIMHBI BOJHBI J1a3epa.

Habnronenue muHEHYaThIX CIEKTPOB H3ITyYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

HaGnronenue nuHeiyaToro crexrpa.

Tema 3. Amomnoe sa0po

DKCIIEpUMEHTHI, JOKA3BIBAIOIINE CI0KHOCTh CTPOCHHUS siipa. OTKpbITHE paAMOaKTUBHOCTH. OTBITHI
Pezepdopna mo onpenenenno coctaBa paanoakTUBHOTo u3nydeHus. CBoiicTBa anb(da-, 6era-, raMma-
u3NydeHus. BausHue paanoakTHBHOCTH Ha )KMBbIE OPraHU3MBI.

OTtkpbiTHE NpoTOHA U HelTpoHa. Hykinonnas monens siapa I'eitzenOepra—lBanenko. 3apsin siipa.
Maccosoe uncino siapa. M3otomnsl.

Anbda-pacnaz. DIEKTPOHHBIM W TO3UTPOHHBIM OeTa-pacmaa. [ aMma-uzimydeHwe. 3aKoH
PaZvoaKTUBHOTO pacmaja.

DHeprus cBA3U HYKJIOHOB B sifjpe. SnepHble cuiibl. Jledekt Macchl siipa.

AnepHble peakuuu. Jlenenve U CUHTE3 SAEp.

SAnepusiit peaktop. TepmosiaepHblii cunTe3. [IpoOiaembl W MEPCHEKTHBBI SJIEPHON HHEPreTHKH.
DKOJIOTUYECKHUE aCTIEKTHI AIEPHOM SHEPrETUKHU.

DnieMeHTapHbIe YacTullbl. OTKPBITHE O3UTPOHA.

MeTo1b1 HAOMIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.

dyH/1aMeHTaJIbHBIE B3aUMOICUCTBUSA. EMMHCTBO r3nuecKkoi KapTHHBI MUpA.

TexHuyeckne ycTpouCTBa M MPAKTUYECKOE MPUMEHEHUE: NO3UMETpP, Kamepa BuibcoHa, simepHbIil

peakTop, atToMHasi 6omo0a.
Jlemoncmpayuu
Cu€TurK MOHU3HUPYIOIIUX YACTHULL.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB YacTil (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DiieMeHTBI AaCTPOHOMUM U ACTPOPUZUKHU

Otanbl pa3BUTHs acTpoHOMUM. [IpUKiIaiHOEe 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMUMU.

Bun 3Bé3anoro He6a. Co3Be3ausi, spKkue 3BE3/1bl, IIAHETHI, X BUANMOE JABHKECHUE.

Conneynas cuctema.

Connue. ConHeuHas akTUBHOCTb. Mcrounuk sHeprun CosHLA W 3BE3M. 3BE3AbI, UX OCHOBHBIC
XapaKTEepUCTUKU. JlMarpamMmma  «CHEKTpaJbHBIA  KJIacC — CBETUMOCTb». 3BE3Abl  TIJIABHOU
MOCJIEI0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JUIsl 3BE3]1 TJIABHOM MOCIIEA0BATEIBHOCTH.
Buyrpennee crpoenue 38€31. CoBpeMEHHBIE MTPEACTABICHUS O POUCXOXKAECHUHU U 3BoroIuu CoJiHIa
1 3BE3]1. DTarbl )KM3HU 3BE3T.

Mneunsiii [lyre — Hama ['anaktuka. Ilonoxxenne m aBmxenue ConHua B [Namaktuke. Turmsl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ObIPHI B siApax rajJakTUK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon Xa06ma. PasOeranue ramaktuk. Teopust bomsmioro
B3pbIBa. PeMKTOBOE H3ITyYeHHUE.

MacmrabHast ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnpie npoOieMbl acCTpPOHOMUH.

Yuenuueckue nabniooenus



HabmoneHuss HEBOOPYXKEHHBIM TJIA30M C HCIOJB30BAaHHUEM KOMITBIOTEPHBIX MPUIIOKEHUH s
OTIpeNIeNICHUs] TOJIOKEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHOTo Noymapus U sipkue 3BE3/bL.

Habmonenus B Teneckon JIynsl, uraner, Minewnoro Ilyru.

O0o0maroniee NOBTOpPEeHUE

Ponp ¢u3uku W acTpOHOMHUHM B SKOHOMHYECKOH, TEXHOJOTHYCCKOW, COIMAIBLHOW M ITHYECKON
cdepax NIeATETPHOCTH YEIIOBEKa, POJIb U MECTO (PM3MKM M aCTPOHOMHHM B COBPEMEHHOH HaydHOMH
KapTHHE MUpa, poJib (PU3NYECKON Teopuu B (HOPMHUPOBAHUU TPEACTABICHUN O (pu3HUecKOl KapTHHE
MHpa, MecTO (U3NYECKOM KapTUHBI MHpa B OOLIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHbBIX
MPEJCTAaBICHUI O TPUPOJIE.

MexnpeameTrHble CBSI3U

N3yuenne kypca ¢usuku ©6a3oBoro ypoBHs B 11 Kkjmacce ocCymiecTBisieTcss ¢ y4€TOM
COJIepKATEIBHBIX MEKITPEIMETHBIX CBA3CH C KypcaMH MaTeMaTHKH, OMOJIOTHUH, XUMHHU, reorpaduu u
TEXHOJIOTUHU.

Meoicnpeomemnuvle nonamusi, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAYYHOI'O MO3HAHMS: SBIJICHUE,
HaydHbId (akT, TUnoTesa, ¢u3nyuecKkas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJECHUE, SKCIEPUMEHT,
MOJENUPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: penieHHe CUCTEMbl YpaBHEHHM, TPUTOHOMETpUYECKHE (YHKIMH: CUHYC, KOCHHYC,
TAQHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPHl M UX IMPOEKIHH Ha OCU
KOOpPJIMHAT, CJIO)KEHHE BEKTOPOB, IPOU3BOJHBIE 3JIEMEHTApHBIX (YHKUUN, NpPU3HAKU TOJI00uUs
TPEYroJbHUKOB, OINPe/IeIeHNE IJI0LaA1 IUIOCKUX QUryp U o0bEMa Ted.

buonocus: >nextpuueckue SBIEHUS B KUBOM MpHpoje, KojieOaTelbHbIE JBHKEHUS B KUBOU
MIPUPO/Ie, ONITUYECKHE SIBJICHUS B dKUBOU MPUPOIE, AEUCTBUE palalluy Ha KUBbIE OPraHU3MBI.

Xumua: CTpOeHHE aTOMOB M MOJIEKYN, KPUCTAJTIMYECKas CTPYKTypa TBEPIBIX TeJl, MEXaHU3MbI
00pa30BaHUs KPUCTAJUINYECKOHN PEIETKY, CIEKTPAIbHBIN aHaIu3.

l'eocpagpua: MarHuTHbIE TMONIOCAa 3€MJIM, 3aJ€KUW MArHUTHBIX pyaA, (GOTOChEMKAa 3E€MHOM
ITOBEPXHOCTH, MPEACKA3AHNE 3EMJIICTPSICEHUM.

Texnonocus: JTWHWUM DBJEKTPONEpeNad, TE€HEpaTop MEPEMEHHOIO0 TOKa, JJIEKTPOJBHUIATENb,
WHIYKIIMOHHAs TIe4b, paaap, paauonpuéMHHMK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHAst OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS NTPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUSA

OcBoenue ywebHoro mnpenmera «®Pu3uKay HAa YpPOBHE CpeAHEro oomero ooOpa3oBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIMIMX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YJIBTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3ylbTaThl OCBOCHHS y4eOHOTO mpenmera «DH3HMKa» JOJDKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMi, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIEeCTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIBHOMN JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCcKOro BOCIMTAHUSA:

cOPMHUPOBAHHOCTh ~ TPAKJAHCKOH  TO3UIMHM  OOyJaromierocss Kak aKTHBHOTO M|
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIIMOHHBIX OOIICYSIIOBEYSCKMX TYMAHHCTHYCCKUX U JIEMOKPATHUECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HMHTEpPECax TPa)KIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIILHON OpraHU3aIliH;

YMEHHE B3aHUMOJICHCTBOBATh C COMMATBLHBIMUA HHCTHTYTAMH B COOTBETCTBUH C MX (DYHKIHSIMHU
Y Ha3HAYCHHECM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOH NIESITETHHOCTH,

2) NaTPHOTHYECKOT0 BOCTIHTAHMSI:

c(hOopMUPOBAHHOCTh POCCHUICKOMN TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, IOCTHKCHUSM POCCHICKHX YIEHBIX
B 00y1acTi PU3UKHU ¥ TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

Cc(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEICHUS;

CIOCOOHOCTh OIICGHUBATh CHTYAI[MI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTHPYSCh Ha
MOPabHO-HPaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ICSITEIBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHHE K MHPY, BKIIOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

MHTEpEC K Pa3IuHbIM cepaM IpoPecCHOHATBHON IEATEILHOCTH, B TOM YKCIIE CBSI3aHHBIM C
GU3MKON M TEXHWKOW, YMEHHE COBEpIIaTh OCO3HAaHHBIA BBIOOp Oyaymield npodeccun u
peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIaHBI,

TOTOBHOCTh M CIOCOOHOCTh K 00pa3oBaHHIO M camMoOOpa30BaHHMIO B 00JacTH (U3MKU Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JI0rHYeCKOro0 BOCIUTAHHUS:

cOPMUPOBAHHOCTh  DKOJIOTUYECKOW KYIbTYpPhI, OCO3HAHUE TJOO0AIBHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIEM;

TUTAHUPOBAHUE U OCYIIECTBICHHUE NEHCTBUI B OKPYXKAIOIIEH Cpelie Ha OCHOBE 3HAHUS Iieeit
YCTOWYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paciupeHe ombiTa AeITeIbHOCTH SKOJOTHYECKONH HANpPaBIEHHOCTH HA OCHOBE MMEIOIINXCS
3HAHUM TI0 PU3HKE;

7) HEeHHOCTH HAYYHOT 0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢u3nveckoil HayKH;



OCO3HAHME IIEHHOCTH HAYYHOH NesITEeIbHOCTH, TOTOBHOCTH B IPOLECCE M3YUYCHUS (PHU3UKU
OCYILECTBIIATH IPOEKTHYIO U UCCIIEI0BATENBCKYIO JESTENbHOCTh UHIMBUYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE e CTBHUS

Ba3oBble 1ornyeckue neicTBus:

CaMOCTOSATENIEHO  (DOPMYIHPOBATh W aKTyaJU3UpPOBaTh TNpolieMy, paccMarpuBaTh &
BCECTOPOHHE;

OTIPEJICIIATH IEJIH JeATSILHOCTH, 331aBaTh MapaMeTPhl M KPUTESPHUH UX TOCTHIKEHUS;

BBIABJIATH 3aKOHOMCPHOCTHU U IMTPOTUBOPCUUA B PAaCCMATPHUBACMBIX (1)H31/I‘ICCKI/IX SIBJICHUAX,

pa3pabaThiBaTh IJIAH PEIICHUs] POOIEMBbl ¢ YUETOM aHalu3a UMEIOIIUXCS MaTEPHAIBHBIX U
HeMaTepHUaIbHBIX PECYPCOB;

BHOCHUTE KOPPCKTHUBBI B ACATCIIBHOCTb, OLCHUBATL COOTBETCTBUC PE3YJILTATOB ULCIIAM,
OLCHUBATb PUCKU HOCJ'IGI[CTBI/Iﬁ JACATCIIbHOCTH,

KOOPJIMHUPOBATh M BBINOJHATH pabOTy B YCIOBHUSX pEajJbHOr0, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBaTh KPCATUBHOC MBIIIJICHUEC MIPU PCIICHUU JKU3HCHHBIX npo6neM.

Ba3oBble nccienoBarejibCcKkie TeHCTBHUS:

BJIaACTH H&y‘lHOI)’I TepMHHOHOFHeﬁ, KIITFOYEBBIMU ITOHATUAMU U METOJaMHU (1)H3H‘—I€CKOI>1 HAYyKH,

BJIQJICTh HABBIKAMH y4eOHO-HCCIICIOBATEIIbCKOH W TIPOSKTHOW JISATSIIBHOCTH B 00JIACTH
CbI/ISI/IKI/I, CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CaMOCTOATCIIBHOMY IMOMCKY MCTOJ0OB PCUICHUA 3a1a4
CbI/ISI/I'-IeCKOFO COoZACpKaHus, MPUMCHCHUIO PA3JIMYHBIX METOJJOB IMTO3HAHUA,

BIIAJICTh BHUAAMU JIEATEIBHOCTH IO TMOJYyYEHUIO HOBOTO 3HAHUS, €ro HWHTEpIpeTaluH,
MpeoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3jIMYHBIX YUEOHBIX CHUTYyallUsX, B TOM 4YHUCIIE MPHU
CO3/ITaHUU Y4EOHBIX TPOCKTOB B 00JaCTH (HU3UKH;

BBISIBIISITh IPUYMHHO-CJIEICTBEHHBIE CBS3HM U aKTyaJU3UpOBaTh 3aJlauy, BbIABUTaTh TUIOTE3Y
e€ peleHus, HaXOAUTh AapryMEHTBl JUIsl J0Ka3aTelbCTBA CBOMX YTBEPXKICHHUI, 3aqaBaTh
napaMeTpsl U KPUTEPUU pEeLICHUS;

aHAJIM3UPOBATH IMOJIYYEHHBIE B XOJI€ PEUICHMS 33[aud pe3yNbTaThl, KpUTHUYECKH OIICHUBAThH
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 33aJ]aud B 0Opa30BaTENbHOMN NEATENBHOCTH, B TOM
qyclie IPU U3YUYEeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (PU3HKE B IPAKTUUYECKYIO 001aCTh KU3HEACSITEIbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJIEH, TIpe/ylaraTh OPUTHHAIbHbIEC TTOAXO0AbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 332U, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undopmanmeii:

BIIQJIETh HABBIKAMH IMOJIy4yeHUs HHPOpMAUU (PU3HUECKOTO COAepk aHUS U3 UCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh IMOWCK, aHaIM3, CUCTEMAaTU3alUi0 U
WHTEPIPETANI0 HHPOPMAIH Pa3TUYHBIX BUJOB U (OPM MpeacTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

WCIIOJIb30BaTh CPEACTBA MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH B pelICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX 3a/ad Cc coOItofeHueM TpeboBaHUi
APrOHOMUKH, TEXHUKU OE30MAaCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHUS, MPABOBBIX U ATHUECKUX
HOPM, HOPM MH(POPMAIIOHHOM 06€30MacHOCTH;

CO3/aBaTh TEKCTHI (DU3MUECKOTO COJICpXKaHUSI B PA3IUYHBIX (popMmarax ¢ yd€TOM Ha3HAYCHHUS
uHOpMallUM U MENEBOM ayAUTOPHH, BBIOMpas ONTUMAIbHYIO (OpPMY MpEICTaBICHHUS U
BHU3yaTH3aIIH.

KoMMyHuKaTHBHBIC YHHBEpCAIbHbIE y4eOHbIC JeHCTBHUA:



OCYIIECTBIATH OOIEHHE HA YpOoKaX (PU3UKU U BO BHE-YPOUHOMN JEATEIBHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(DIUKTHBIX CUTYAllMi U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOUYKY 3PEHUS C HUCIOJIb30BAaHUEM S3bIKOBBIX CPEJICTB;

MOHMMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBUIYaTbHOU paboOTHI;

BBIOMpAaTh TEMaTHKy M METOJbl COBMECTHBIX JCHCTBHMI C y4€TOM OOIIMX HHTEPECOB WU
BO3MOYHOCTEHN Ka)/I0T0 4jeHa KOJUIEKTHBA;

MPUHUMATh LEJIU COBMECTHOM JEATENILHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATh JEHCTBUS
o €€ IOCTWKECHMIO: COCTAaBIIATh IIAH JCHCTBUM, pacHpenciaTh poiau C Y4ETOM MHEHHH
Y4aCTHUKOB, 00CYXJaTh pe3yJIbTaTbl COBMECTHON PabOTHI;

OILICHMBATh Ka4€CTBO CBOETO BKJIAJA M KaKJIOT0 y4aCTHUKA KOMaH/bl B OOLIMI pe3yibTar Mo
pa3paboTaHHBIM KPUTEPHUSIM;

npeaiaraTb HOBBIE IPOEKThI, OLIEHWBAaTh WJEH C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISATH MIO3UTUBHOE CTPATETUUYECKOE MOBEACHNE B PA3IMUHbIX CUTYalUsIX, IPOSIBISTD
TBOPYECTBO M BOOOPaKEHHE, OBITh MHUITHATUBHBIM.

PeryisiTuBHBIE YHHBeEPCAJIbHbIE YUeOHbIE NelicTBUS

Camoopranuszanms:

CaMOCTOSITEIIBHO OCYIIECTBJIATh IO3HABATEIBHYIO JIEATCIIBHOCTh B 00JIACTH (DU3UKH U
ACTPOHOMMH, BBISIBIISITH MTPOOJIEMBI, CTaBUTh U (JOPMYITHPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEJIBHO COCTABJIATh IUIAH PEIICHUS pacu€THBIX M KAa4eCTBCHHBIX 3ajad, IUIaH
BBITIOJTHEHUS TIPAKTHYECKOM paboThl ¢ Yy4ETOM HMMEIOIIUXCS PECYpPCcoB, COOCTBEHHBIX
BO3MOKHOCTEN U IPEANOYTECHU;

JlaBaTh OLIEHKY HOBBIM CUTYAaIlHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBHIOOpP, apTyMEHTHPOBAThH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTHh 3a
pelieHue;

OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (DOPMUPOBAHUIO M TIPOSIBICHUIO 3PYAULIMM B 00JaCTH (PU3UKH, TTOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIBTYPHBII YPOBEHbD.

CaMOKOHTPOJ1b, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallMsiIM, BHOCHTb KOPPEKTHUBBI B JAEATEIbHOCTh, OIICHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEJISIM;

BJIaJIETh HABBIKAMH MO3HABATENBHOU pedIeKCUM KaK OCO3HAHHUS COBEPIIAEMBIX IEHCTBUI U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

WCIOJIb30BaTh MPUEMBI pepiieKCHU IS OLIEHKH CUTYalllud, BEIOOPa BEPHOTO PEIICHNUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS M0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yJbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACITEIbHOCTH;

MpU3HABATh CBOE MPABO U MPABO APYrUX HA OIIUOKH.

B mporiecce moCcTHKEHUSI TUYHOCTHBIX PE3YIbTATOB OCBOEHHS MPOTPAMMBI MO0 (QHU3UKE AT
YPOBHSI CpeHEero 00Iero o0pa3oBaHus y O0Oy4arOIIUXCs COBEPIICHCTBYETCS SMOIIMOHAIBHBIN
MHTEJUIEKT, Ipeanoiaraiomuii chopMUpPOBaHHOCTD:

CaMOCO3HAHH$, BKIIIOYAIOIIETO CHOCOOHOCTh MOHMMATh CBOE SMOIIMOHATBHOE COCTOSHUE,
BUJIETh HAMpPaBIEHUS Pa3BUTHsI COOCTBEHHOI SMOIIMOHATBHOMN Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJIUpOBaHUs, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHE MPUHHUMATh OTBETCTBEHHOCTh
3a cBOE TIOBe/IeHUE, CIIOCOOHOCTh AN TUPOBATHCS K SMOIIMOHATLHBIM U3MEHEHUSM U TIPOSIBIISTH
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEl MOTHBAIIMK, BKIIOYAIONIEH CTpeMJICHHE K JOCTHXKEHHUIO IENH U YCIeXy,
ONTUMU3M, UHUIIMATUBHOCTh, yMEHHUE JICUCTBOBATH UCXOMSI U3 CBOUX BO3MOXKHOCTEH;



SMIATHM, BKJIIOYAIOIIEH CIIOCOOHOCTh IOHUMATh 3MOLMOHAIBHOE COCTOSIHUE JpPYTUX,
YUYUTBIBATh €T0 IIPU OCYLIECTBICHUH OOIICHUS, CIOCOOHOCTH K COYYBCTBHIO M COTIEPEIKUBAHHMIO;

COLIMAIBHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTH BBICTPAMBATh OTHOLICHHS C JAPYTMMHU
JOAbMU, 3200 THTbHCS, IPOSBISITH UHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

NPEAMETHBIE PE3YJIbTATDBI

K xonmy oOydenuss B 10 kJjacce mpeaMeTHbIC pe3ylibTaThl HAa 0a30BOM YpPOBHE JIOJKHBI
oTpaxarb c(HOPMHPOBAHHOCTH Y OOYUJAIONIUXCS YMCHHI:

JEMOHCTPUPOBATh Ha TpPHMEpax poJib U MeCcTo (U3UKH B (HOPMHUPOBAHHH COBPEMECHHOU
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHM COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B IIPAKTUYECKOH
NeSATEIILHOCTH JIIOJIEH;

YYUTHIBATh TPAHUIIBI PUMEHEHUSI M3YYCHHBIX (DU3UUYECKUX MOJIENei: MarepuaabHas TOYKa,
WHEepIMagbHas CUCTeMa OTCYETa, aOCOIOTHO TBEPAOE TEJO, UICATbHBIN ra3, MOJEIH CTPOCHUS
ra3oB, )KUJAKOCTEH U TBEPABIX TEJ, TOUCUHBIN IIEKTPUUECKUN 3aps]l IPU PEHICHUU (PU3NUECKUX
3ajad4;

pacrio3HaBaTh (Pu3nueckue sABJCHUS (TPOILECCh]) U OOBACHITH UX HA OCHOBE 3aKOHOB
MEXaHHKH, MOJEKYISIPHO-KMHETUYECKON TEOPUU CTPOCHHUSI BEIIECTBA M AJIEKTPOJUHAMHUKH:
pPaBHOMEpPHOE W PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE IBMKEHUE, CBOOOJHOE TaJeHUE Tel,
JMBIDKEHUE TI0 OKPYKHOCTH, WHEpIHUs, B3auMoJeicTBHEe Tei, nuddy3us, OpoyHOBCKOE
JBWKEHHUE, CTPOCHHUE KHUIKOCTEH M TBEPABIX TEJ, M3MEHEHHE 00bEéMa TeNl MpH HarpeBaHUU
(oXNaXIeHUH ), TEIJIOBOE PaBHOBECHE, UCTIAPEHHE, KOHICHCAIINSI, TIJIaBJIEHNEe, KPUCTAIUTA3AITHS,
KUIICHHE, BJIAXXHOCTh BO3/yXa, MOBBIINICHUE JABJICHHUS Ta3a MPH €ro HarpeBaHUU B 3aKPBITOM
COCyJle, CBA3b MEXIYy IapaMeTpamMu COCTOSIHHMS Ta3a B M30MpPOLECccax, JJIEKTPU3ALMS Tel,
B3aMMOJICHICTBHE 3apsJIOB;

OTIHMCHIBATh MEXaHUYECKOE JIBUKEHUE, UCTIONb3Yys (PU3NUECKHE BEIMYMHBI: KOOpAUHATA, MYTh,
repeMenIeHne, CKOpOCTh, YCKOPEHHE, Macca Tella, CHIIa, UMIYJIbC TeJla, KHHETUYECKas SHEPTHsl,
MOTEHIIMAIbHAS SHEPrusi, MexaHuuyeckas paboTa, MeXaHHMYecKas MOIIHOCTb, IpPHU ONHCAHUU
MPaBWJIBHO TPAaKTOBaTh (DU3MUECKUN CMBICT HCIOJIB3YeMbIX BEJIMYMH, MX OOO3HAYEHUS U
€IMHULIBI, HaXOAUTh (POPMYIIbI, CBSA3BIBAIOIIME AAHHYIO (DU3MYECKYIO BEIUYHHY C IPYTUMHU
BEJINYMHAMU;

ONMCBHIBAaTh HM3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJ U TEIUIOBBIE SBJIEHUS, HCIOJIb3Ys
¢dbusznueckue BETUYMHBL: JaBJICHHUE Ta3a, TemIepaTypa, CpeAHss KUHETHYecKas DSHeprus
XA0THUYECKOT0 JBWKEHUS MOJIEKYJ, CPEIHEKBAJpaTU4YHAs CKOPOCTb MOJIEKYN, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprusi, padora rasza, kodQ(ULIHUEHT IMOJE3HOr0 IEHCTBHS TEIIOBOTO
JBUTATENS; IPU ONTUCAHHUH MPABUIBHO TPAKTOBATH (PU3UUECKUI CMBICI UCIIOJIb3YEMbIX BEIMYHUH,
uxX 0003HAYEHUS M EIUHHIIBI, HAXOJIUTh (OPMYJbI, CBA3BIBAIONINE JaHHYIO (PU3UYECKYIO
BEJINYMHY C JPYIrUMU BEJINUMHAM;

ONUCHIBATh M3YyYEHHBIE 3JEKTPUYECKUE CBOWCTBA BEIIECTBA U DJIEKTPUUYECKUE SIBICHHS
(mpo1iecchl), UCTONB3YS (U3NYECKUE BEIMYUHBL: ANEKTPUUYECKUI 3apsiil, AIIEKTPUYECKOE TOJIe,
HanpsHKEHHOCTh  MOJIA, NOTEHLUHMAN, PAa3HOCTh IOTEHUMAJIOB; IPU ONUCAHUU IMPABUIBHO
TpakToBaTh (U3WYECKUI CMBICT HCMOJb3yeMbIX BENUYMH, WX OOO3HAUYECHUS U €JUHULIBI,
yKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETMUUHY C APYTUMU BETUYUHAMU;

aHAIM3UPOBATh (PU3UYECKHE TMPOLECChl U SBICHHS, HUCHONB3YS (QHU3NYECKHE 3aKOHBl U
MPUHIMUIIBL: 3aKOH BCceMHUpHOro tsarotenus, I, II m III 3axkoHel HproTOHA, 3aKOH COXpaHEeHUs
MEXaHUYECKOM PHEPTUH, 3aKOH COXPAHEHUsI UMIYJIbCa, IPUHILIMI CYNEPIO3UIUN CUJI, TPUHIUIT
paBHONIPaBUs UHEPLHUAIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KUHETUUYECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, Ta30BbIE€ 3aKOHBI, CBS3b CPEOHEH KWUHETUYECKOM HDHEPIUM TEIUIOBOTO JBUKEHUS
MOJIEKYJT C aOCOJIIOTHON TeMIlepaTypol, MEepBbId 3aKOH TEPMOJUHAMHKH, 3aKOH COXpaHEHUS
ANIEKTPUYECKOT0 3apsiia, 3akoH KymoHa, mpu 3TOM pa3iuyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE U YCIOBUS (TPaHMIIBI, 00JIACTH ) MPUMEHHUMOCTH;



OOBSCHATH OCHOBHBIC MPHUHIIMITBI JACUCTBUS MAIIWH, MPHOOPOB U TEXHUYECKHX YCTPOWCTB;
pa3nuyaTh yciIoBUs UX O€30MaCHOTO MCIIOJIB30BAHUS B TIOBCEAHEBHOM KHU3HH,

BBITMIOJIHATE OKCIEPUMEHTHl MO HCCICIOBAaHUIO (U3UYECKUX SBJICHUH W TPOLECCOB C
WCIOJIb30BAHMEM  TIPSIMBIX W KOCBEHHBIX H3MEpPEHUH, TMpu 3TOM  (POPMYITHPOBATH
npobneMy/3agady W THUINOTE3y Y4eOHOTO OKCIEPHUMEHTa, COOMpaTh YCTaHOBKY W3
MIPEII0KEHHOTO 000PYAOBAHHUS, TPOBOJANTH OTIBIT M JOPMYITHPOBATEH BHIBO/IBI,

OCYILIECTBIISITH MPSMbIC U KOCBEHHBIC U3MEPEHHS (DU3MUSCKUX BEJIMYUH, PHU STOM BHIOUPAThH
ONTUMAIILHBIA CHOCO0 M3MEPEHUS M HMCIOJIB30BaTh M3BECTHBIE METO/IB OLIEHKH MOTPEHIHOCTEH
U3MEPEHUN;

HCCIICIOBATh 3aBUCUMOCTH MEKIY (PU3MYECKHMMH BEIMYMHAMH C WCIIOIH30BAHUEM IPSMBIX
W3MEpEHUH, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YyNIbTAThl IOJYYCHHOUH
3aBUCHUMOCTH (PU3WYCCKUX BEIMYMH B BHJAC TaOMUI] W TpaduKoB, IEJaTh BBIBOJBI TIO
pe3yibTaTaM HCCIEeIOBAHMUS;

coOmoaTh npasmiia 6€30MacHOTO TPYy/a MPH MPOBEICHUH HCCIIEIOBAHNI B paMKax y4eOHOTO
OKCTIEPUMEHTa, y4eOHO-HCCIIeIOBATENIbCKOM M TPOEKTHOUW NEATENFHOCTH C HCIIOJIB30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBaHMUS;

pemaTh pacy€THBIEC 3a7ayll C SBHO 3aJJaHHOH (PU3NYECKON MOJEIBIO, UCIIONb3Ys (hU3NIecKHe
3aKOHBI M TIPUHIMITEI, HA OCHOBE aHAM3a YCJIOBHS 33/1a4d BBIOMpATh (PU3UYECKYIO MOJIEINb,
BBIJICTIATh (DU3HUYCCKUE BEIMYMHBI U (OPMYITBI, HEOOXOJUMBIE JIJIS €€ pemIeHUs, MPOBOIUTH
pacy€Thl ¥ OI[EHUBAThH PEATLHOCTH MOTYd€HHOTO 3HAYCHUS] (PH3UIECKON BEJTMYMHEI;

pelrath Ka4yeCTBEHHBIC 3aJaud: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPCUUBYIO IEMOUKY
pPacCyXJIEHUI ¢ OTTOPOY HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBIICHNUS,

WCTIONH30BATh MPH PEHICHWH y4eOHBIX 3a/lad COBPEMEHHBbIC HH(DOPMAIIMOHHBIE TEXHOJIOTHH
U TIOWCKA, CTPYKTYPHPOBAHMS, WHTEPIPETAMH W TPEACTABICHUS Y4YeOHOW W HAay4dHO-
MOMyJISIpHON ~ MHGOpMAIMK, TIOJTYYeHHOW W3  pa3jMYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTyIaeMyI0 HH(DOPMAITHIO;

MPHUBOANTH TMPHUMEPHl BKJIAJa POCCHICKHX W 3apyOCKHBIX YUEHBIX-(PH3MKOB B pa3BUTHE
HayKH, 0OBSICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCIIOJb30BaTh TEOPETUUECKUE 3HAHHS N0 (PU3MKE B TIOBCEAHEBHOW XHU3HH UIs 0OCCIICUCHUS
0€30IaCHOCTH TIpU OOpaIeHHU ¢ MPUOOPaMH U TEXHUYECKUMHU YCTPOUCTBAMH, ISl COXPAHCHUS
3II0POBbBSI U COOJIFOJICHUS HOPM KOJIOTUYECKOTO IMOBE/ICHUS B OKPYXKAIOIICH Cpe/ie;

paboTaTh B IpYIIE C BBHIMOJHEHUEM PA3JIUYHBIX COIMAJIBHBIX POJICH, TUIAHUPOBATh PabOTy
TPYIIBL, palMOHAIBHO paclpelesiiTh OOS3aHHOCTH W IUIAHUPOBATh JIESTEIBHOCTh B
HECTAaHJAPTHBIX CHUTYallUsX, aJCKBAaTHO OIECHHMBATH BKJAJ KaXKJIOTO W3 YYAaCTHUKOB TPYIIBI B
peleHre paccMaTpUBaeMOM POOIIEMBI.

K xonmy oOydyenus B 11 Kjacce mpeaMeTHbIC pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
OTpakaTh C(OOPMUPOBAHHOCTD y O0YUAIOIIUXCS YMCHUM:

JIEMOHCTPUPOBATh Ha MpPHUMEpPax poJib U MecTo (PU3MKK B (OPMHPOBAHUU COBPEMEHHOMU
HAyYHOW KapTHHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJIOTH, B MPAKTUYCCKOMH
JeSATEIIBHOCTH JIFOJICH, IEJIOCTHOCTh U €IMHCTBO (PM3HUECKOM KaPTUHBI MUPA;

YYUTBIBATh TPAHUIBl TPUMEHCHUS M3YYCHHBIX (PHU3MUECKUX MOJIEJICH: TOYCYHBIN
ANIEKTPUYECCKHUIA 3apsijl, JIyd CBETa, TOYCYHBIM WCTOYHUK CBETa, sJCpHAs MOJCIbh aTroMa,
HYKJIOHHAsI MO/JIE]Tb aTOMHOTO SI/Ipa MPH PEIICHUN (GU3UIECKUX 33]1a4;

pacmo3HaBaTh (hU3HUECKUE SBJICHUSA (MpOIecChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKH ¥ KBAaHTOBOW (DM3HKH: AJIEKTpUUYECKas MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XAMUYECKOE, MarHUTHOE JCWUCTBUS TOKA, B3aMMOJCHCTBHE MAarHUTOB, JJIEKTPOMAarHUTHAs
WHAYKIWS, JCHCTBHE MAarHUTHOTO IIOJIi HAa MPOBOJHUK C TOKOM U JBWKYIIUICS 3apsil,
AIIEKTPOMArHUTHBIE KOJICOAHUS M BOJIHBI, MPSIMOJIMHEHHOE PAaCcIPOCTPAHEHHE CBETa, OTPAKECHHE,
npenomiieHue, uHTepdepeHnus, audpakius W MOJNSIpU3ALMS CBETa, IUCIEPCUST CBETa,
doToanexkrpudeckuit 3¢pdext (pororddexT), CBeToBOE AaBleHNE, BOSHUKHOBEHUE THHEHYATOTO
CIIEKTpa aToMa BOJIOPO/JIa, €CTECTBEHHAsI U HCKYCCTBEHHAs PaJIMOAKTUBHOCTD;



ONMCHIBaTh HM3YyYEHHBbIE CBOWCTBA BELIECTBA (AJIEKTPUUECKHE, MATHUTHBIE, OINTHUYECKUE,
IEKTPUYECKYIO ITPOBOJUMOCTD PA3JIMYHBIX CPEN) U JIEKTPOMArHUTHBIE SBJIECHUS (IIPOLIECCHI),
UCTOJNB3ysl (PU3UYECKUE BEIMYMHBI: JJIEKTPHUUSCKHH 3apsij, CHjla TOKa, JIIEKTPUYECKOE
HaIpsDKEHUE, DIIEKTPUYECKOE COMPOTUBIIEHUE, PA3HOCTh IOTEHIUAJIOB, 3JIEKTPOABIKYILAsL CUIA,
paboTa TOKa, MHIYKLIWS MarHUTHOTO IO, cwia Ammnepa, cwia JlopeHia, MHIYKTUBHOCTb
KaTYILKH, SHEPrusi 3JEKTPUUYECKOI0 W MArHUTHOTO IOJIEW, MEpUOJ W 4YacToTa KojeOaHui B
K0JIe0aTeIbHOM KOHTYpE, 3apsii U CHJIa TOKAa B MPOIEcCe TApMOHUYECKHUX DIIEKTPOMAarHUTHBIX
Kosiebanuid, (POKYyCHOE pacCTOSHHE M OINTHYECKas CWJIa JIMH3BI, MPH ONHCAHWU MPABHIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YEMbIX BEIMYUH, WX OO0O03HAUYCHUS M CIUMHHIIBL,
YKa3bIBaTh (POPMYJIbI, CBI3BIBAIOIINE TAHHYIO (PU3MUECKYIO BETMUUHY C IPYTUMHU BEIINYHHAMMY;

ONMCHIBATh N3YUYEHHbIE KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCIONb3Yd (PU3NUECKUE BETUUNHBI:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U YacTOTa CBETA, YHEPTUs U UMITYJIbC (POTOHA,
MEepHOJ] NOoJIypacnajia, SHeprusl CBSI3U aTOMHBIX fJIEep, NMPU ONMMCAHUU IMPaBUJIBHO TPAKTOBATH
(Gu3NyecKuil CMBICIT UCHOJB3YEMbIX BEIUYMH, MX OO0O3HAuY€HUs M E€AUHMIIBL, YyKa3blBaTh
(bopMyIibl, CBA3BIBAIOIINE TAHHYIO (PU3MUECKYIO BEJIMYMHY C JPYTMMHU BEIMYMHAMU, BBIUUCIATD
3Ha4YeHHE (PU3NUECKON BEIIMYUHBI;

aHAJIM3UPOBATh (PU3NYECKHE TPOLECChl W SBJICHUS, HUCHOJB3Ys (PU3UYECKHE 3aKOHBI M
OpUHOUNBL:  3akoH OMa, 3aKoHBI MOCJEIOBATENBHOIO M IMAPAIENbHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHna, 3akoH JJIEKTPOMAarHWUTHOW  WHAYKUIHH, 3aKOH
MPSIMOJIMHENHOTO PacIpOCTPaHEHUs CBETa, 3aKOHBI OTPAKEHHSI CBETA, 3aKOHBI IMPEIOMIICHHUS
cBeTa, ypaBHeHHe OWHIITeWHa Uit (GoTodpdeKrTa, 3aKOH COXpPAaHEHHsS HHEPrHH, 3aKOH
COXpAaHEHHUs HMITYJbCa, 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO 3apsijia, 3aKOH COXpaHEHUs
MaccoBOr0 4YHCIa, HocTyaaTsl bopa, 3aKkOH paJnOaKTUBHOTO pacmaja, MpH STOM pas3inyarh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHE W YCJIOBUS (TpaHUIIbL,
00J1aCTH) TPUMEHUMOCTH;

ONPENENATh HAIIPaBJICHUE BEKTOPA UHAYKIIMM MarHUTHOIO IOJISI IPOBOJHUKA C TOKOM, CHJIBI
Awmnepa u cuisl JlopeHna;

CTPOUTH M OIUCHIBATh U300pakeHHe, CO3/1aBaeMO€ TUIOCKUM 3€pPKajioM, TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHl 10 MCCIEAOBAHUIO (U3MUECKUX SBJICHUH M TPOLECCOB C
UCIOJIb30BAHMEM  MPSAMBIX W KOCBEHHBIX HU3MEpEHHWil: mpu 3ToM  (opMynupoBaTh
npoOneMy/3agayy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY U3
MPeI0KEHHOT0 000PYAOBaHUS, TPOBOAUTH ONBIT U (POPMYITHPOBATEH BHIBO/IBI;

OCYILIECTBIISITh MPSMbIE U KOCBEHHbIE U3MEpEeHHs (PM3MUYECKUX BEJIMYUH, IPU STOM BbIOUPAThH
ONTUMAJIBHBIA CIIOCOO U3MEPEHMsI U HCIOJIb30BaTh U3BECTHBIE METO/bI OLIEHKH MOTPEHIHOCTEN
HU3MEPEHMUI;

WCCIIEI0BAaTh 3aBUCUMOCTH (PU3UYECKUX BEIUYHH C HCIOJB30BAHUEM MPSMBIX HW3MEpPEHHIl:
IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DMKCHPOBATH PE3ylbTAThl MOJTYYEHHON 3aBUCHUMOCTH
¢buznuecKux BENWYMH B BHUAE TaOmUIl M TpauKOB, JelaTh BBIBOABI IO pe3yibTaTaMm
HCCIEA0BaHUS;

coOnroaath npaBuia 0€30MacHOro TpyJa MpU MPOBEACHUH HCCIEA0BaHUN B paMKax yueOHOTo
AKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKOW U MPOEKTHOW JIEATENBHOCTH C HCIOJBb30BaHUEM
U3MEPUTENbHBIX YCTPOMCTB U J1aO0OPaTOPHOTO 000PYAOBAHUS;

pemaTh pacy€THbIe 3a7a4M ¢ SBHO 33aJaHHOHN (PU3NYECKON MOJENbIO, UCIOJB3Ys (PU3HUECKUe
3aKOHBI W TPUHIUIBI, HA OCHOBE aHAIM3a YCJIOBHS 3aJadyd BeIOMPATh (U3UYECKYIO MOJEb,
BBIIENATh (U3NYECKUE BEIWYMHBI U (POpMyJbl, HEOOXOAUMbIE Uil €€ pelleHHs, MPOBOAUTH
pacy€Thbl ¥ OILIEHNBATh PEAIbHOCTH MOJy4YE€HHOTO 3HaUeHUs! (PU3NUECKON BETUYMHBI;

penaTh KayeCTBEHHBIE 3a/layd: BBICTPAaWBaTh JIOTUYECKH HEMPOTUBOPEUMBYIO LIETIOUYKY
paccyXJIeHUi ¢ ONOpOoi Ha N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHUE SIBJICHMUS,;

UCIOJBb30BaTh MPH PEHICHWH y4eOHBIX 3aJjauy COBpPEMEHHbIE WH(OPMAIMOHHbIE TEXHOJIOTUU
JUIA TIOMCKa, CTPYKTYPHPOBaHUWs, UHTEPIPETAllMd W TPEICTaBICHHUS Y4eOHOW M HaydHO-
MOMYyJSIpHOM ~ MHGpOpPMAIUKU, TOJTYYEHHONW W3  Pa3IMYHBIX HUCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBAThH MOJydaeMyI0 HH()OPMAITHIO;



OOBSICHATH MPUHIMIIBI JEHCTBUS MALINH, TPUOOPOB M TEXHHUYECKUX YCTPOMCTB, pa3iMvaTh
yCJIOBHA UX O€30MIACHOTO MCIIOJIb30BAHUS B TOBCEHEBHOM JKU3HU;

MPUBOANTH TMPHUMEPHI BKJIAJA POCCHMCKUX W 3apyOEKHBIX YUYEHBIX-(DU3HKOB B pa3BUTHE
HAyKH, B 00bSICHEHHE MPOIIECCOB OKPY)KAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

WCIOJIb30BaTh TEOPETUUECKUE 3HAHUA N0 (PU3MKE B TIOBCEAHEBHOM XKHU3HH Ui 00eCTeueHHs
0e301acHOCTH Tpu 00paleHny ¢ MPUOOPaMHU U TEXHHUECKUMH YCTPOUCTBAMH, JUIsi COXPaHEHUS
3/10pOBbsI U COOIOACHNS HOPM SKOJIOTMUECKOTO MOBEICHUS B OKpYXKaIoUIei cpese;
paboTaTh B rpyIIie C BHIIIOJHEHHEM PA3IUNYHBIX COIMATIBHBIX POJICH, INTAHUPOBATH paboOTy
IPYIIIbI, PAllMOHAIIBHO PACHpPEIENIATh 00sI3aHHOCTHU U INIAHUPOBATH AEATEIbHOCTD B
HECTaHJAPTHBIX CUTYalHsX, a6 KBATHO OLEHUBATh BKJIAJ KaXJA0r0 U3 Y4aCTHUKOB I'PYIIIHI B

pelIeHne paccMaTpUBaeMON MPOOIIEMBI.



IToypoyHoe niiaHMpoBaHue
11 KUIIACC

Ne i/t

Tema ypoka

KoanuecTBoO
4acoB

TlocTosgHHbIe MarHuThI U UX B3aUMOJeUCTBHE. MaruuTHoE HOJIE.
Bextop MarHUTHOM MHAYKUMH. JINHUM MarHUTHOW MHAYKIUU

1

MaruuTtHoe noJje npoBoJHuKa ¢ TokoM. OmnbIT Dpcreaa.
B3anmoiefictBre MPOBOJHUKOB C TOKOM

JlelicTBMEe MarHUTHOTO IMOJISl HA JBHXKYLIYIOCS 3apSyKEHHYIO
yactuiy. Cuna Jlopenma. Pabota cusl Jlopenna

DneKkTpoMarHuTHas HHAYKIHs. [IoTOk BeKTopa MarHUTHOM
uHaykiuu. DJ1C uHAYKIIH. 3aKOH 3JI€KTPOMArHUTHON
nHaykuun Papanest

JlabopaTtopHnas padota «MccnenoBanue siBIeHUs
SHCKTPOMaFHI/ITHOI\/JI HUHAOYKIOIUNY

NunyktuBHOCTH. ABNenne camonHaykuu. IC caMOMHIAYKIUHA.
DHEeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.
DJIEKTPOMArHuTHOE MOJIe

Texunmueckue YCTpOI\/'ICTBa N UX IPUMCHCHHE: TIOCTOSHHBIC
MAar"iuThbl, SJICKTPOMArHUThI, SJICKTPOJABUTaTCIIb, YCKOPHUTEIN
OJICMCHTAPHBIX YaCTHUIl, MHAYKIITMOHHAA I1CYb

KonTtponbHas padoTa mo TeMe «MarHuTHOE TOJIE.
DNIeKTPOMarHUTHAS MHIYKLIHS

CBoOoaHbIC MeXaHUYECKHE KoJieOaHus. ["apMoHnYecKre
KoJieOaHus1. Y paBHEHHE TAPMOHUYECKUX KOJICOAHMIA.
[IpeBpatienue sHepruu

10

JlaboparopHas pabota «lccrnenoBanue 3aBUCUMOCTH epro/ia
MaJibIX KoJIeOaHMi Ipy3a Ha HUTU OT JUIMHBI HUTU U MacChl

rpy3a»

11

Konebarenbubid KOHTYp. CBOOOAHBIE 37I€KTPOMArHUTHbIE
KoJjebaHus B UACaTLHOM KOJieOaTeIbHOM KOHTYpE. AHAIOTHS
MEXAY MEXaHUYECKHUMH U 3JIeKTPOMArHUTHBIMH KOJI€OaHUSIMHU

12

Hpe,[[CTaBJ'IeHI/Ie 0 3aTyXaromux KoJIeOaHHSIX. BBIHY)K,HGHHLIC
MexaHn4JecKHe Koyebanus. Pe3oHaHc. BBIHY)KI[CHHLIG
QJICKTPOMAIrHUTHBIC KoJeOaHus

13

[lepemennbId TOK. CUHYCOMIATIbHBIA IEPEMEHHBIN TOK.
MoniHOCTh IEPEMEHHOTO TOKA. AMIIIUTYTHOE U ICHCTBYIOIIEE
3HAQUYEHHE CUJIbI TOKA U HANPSKEHUS

14

Tpancdopmarop. [IpousBoacTso, nepenaya u norpedieHue
IEKTPUYECKON SHEPTUU

15

yCTpOfICTBO U MPAKTUYICCKOC MMPUMCEHCHUC IJICKTPUUICCKOTO
3BOHKA, '€HEpaTOpa NNICPEMECHHOI'O TOKA, JIMHUN QJICKTpoIepeaav

16

MexaHu4yeckue BOJIHBI, YCIIOBHSA paClIpOCTPAHCHU. HepI/IOI[.
CKOpOCTL pacnnpoCTpaHCHUA U JJIMHA BOJIHEIL. HOHepC‘-IHLIe n
MPOAOJILHBIC BOJIHBL

17

3Byk. CkopocTb 3ByKa. [’ pomkocTh 3Byka. BeicoTa Tona. TemOp
3ByKa

18

aﬂeKTpOMaFHI/ITHLIC BOJIHBI, UX CBOMCTBA U CKOPOCTD. IIkana




OJICKTPOMAIrHUTHBIX BOJIH

[IpuHIHMIIBI pauOCBA3U U TeNIEBUACHM. PazBuTue cpencTs

19 1
cBs3M. Pagmonokanust

20 KonTtposnrHast padota «Konebanus u BOJTHBI 1

21 [IpssMonIMHENHOE pacIpOCTPaHEHNUE CBETA B OJTHOPOJHOM cpere. 1
Toueunslii ICTOUHUK cBeTa. JIydy cBeta

29 OTtpaxkenue cBera. 3aKoHbI OTpaxkeHus ceeta. [loctpoenue 1
M300paKEeHUH B TUIOCKOM 3€pKaJie

23 JlaboparopHas padota «3MepeHue mokasaremns peIoMICHHUS 1
CTEKJIa»

24 JIunzel. [loctpoenue nzobpaxenuii B auH3e. PopMyia TOHKON 1
JIUH3EL. Y BEITUYCHHUE JIMH3BI

o5 Hucnepcus cseta. CroxxHbIi cocTaB Oenoro ceera. Ler. 1
JlabopaTtopHas pabota «HabiroieHre nucrepcun CBeTa

26 I/IHT?p(bepeHuHs[ cBeta. {udpaxmus csera. {udpaxkurontas 1
peméTka

97 OTHOCUTENHHOCTHh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHU 1 1
COKpAaIICHUE JTTHHBI

28 DHeprus ¥ UMNYIIbC PEISTUBUCTCKOW YacTHIIBI. CBS3b MACCHI C 1
SHEPTrUeH U UMITYJIbCOM. DHEPIHUsl MOKOSI

29 KonTtponpnas padota «Ontuka. OCHOBBI CTIEIIHAIIEHON TEOPHUH 1
OTHOCHUTEIILHOCTH

30 OTtkpeiTHe U uccienoBanue porodddexra. OnpiTe A. T 1
CroneroBa

31 3akonsl Pportorddexra. YpaBHEeHHUE DUHIITEHHA IS 1
doTorddekra. «Kpacnas rpanunay hotosddexra

32 Pemenue 3aa4 no Teme «JI€MEHTbl KBAHTOBOM OMTHKIY 1

33 Mogenb aroma Tomcona. OnbiTel Pezepdopaa mmo paccessHuro o- 1
yactull. [ImanerapHas Mojenp atoma
BosHoBsie cBorcTBa yacTull. Bosiubl ne bpouTs.

34 KopnyckynspHo-BonHoBou Ayanu3m. CHOHTaHHOE U 1
BBIHYXICHHOE U3Ty4eHHE

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




