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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero ooOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHON mporpammel, mpexactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
(benepanbHOi palGoueil IporpamMMbl BOCIHHUTaHMS M KOHLENIMM IMpEnofaBaHus Yy4eOHOro
npenvera «®u3ukay B o0pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoir  Denepanuu,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Conepxanuie mporpaMMbl 1O (puU3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaromuxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNIbHOCTHOIO noaxoaa. [lporpaMma no ¢usuke cooTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpPYEeMBbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pe3yibTataM OOY4eHHs, a TAKKE YYUTHIBAET HEOOXOJUMOCTb peau3alii MEXIPEIMETHBIX
CBsi3ell (PM3UKU C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero oOpa3oBaHus, MJIaHUPYEMble
pe3ysibTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METANpEAMETHbIE, IpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (pU3UKU HAa 0a30BOM YpOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUYEHUs;

e cojepxaHue yyeOHoro nmpeamera «Pu3nkay 1o rogam o0yyeHus..

dusmka Kak Hayka o Hanbosee oOLIMX 3aKOHAX MPUPO/IbL, BHICTYIAsl B KAUeCTBE yUeOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIM BKIIQJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHbBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIeXKaT B OCHOBE IPOLIECCOB U SIBJICHUHN, U3y4aeMBbIX
XUMHUeH, ouosorueit, pusnueckoir reorpadpueil u actpoHomueil. Mcnonab3oBaHHE U aKTUBHOE
IpPUMEHEHHE (PU3NYECKUX 3HAHUN ONpENeNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe DSHEpreTHKH, TPAHCIOpTa, OCBOCHHMSI KOCMOCA, IOJyYEHHs] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. U3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaronmxcs, B GOpMUpOBaHUE YMEHUI
PUMEHSTh HayYHBI METO/1 TO3HAHUS MPU BHIMOJIHEHUN UM Y4EOHBIX UCCIIEIOBaHUM.

B ocHOBY Kypca ¢u3uku JUIist ypOBHS CpeHero o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypcC SIBJISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3zesioB (U3MKHU, BKIIOUAET KaK BOMPOCH! KIACCHUECKOH, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuai Kypca pU3ukyu 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (GOpPMHpPOBAHHE IPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUHU, BELIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanojaraeT UCMojb30BaHUE T'yMaHUTapHOTO
noTeHuuanta GU3n4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3uku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peannsyercs TOCPEACTBOM BBEACHMS JJIEMEHTOB COJAEpKaHMUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS MpoOIeM pallMOHAIBHOTO IPUPOJIONIONIB30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMU BJIEMEHTaMH Kypca (UM3MKH Ha ypOBHE CpeaHEero oOmero oOpa3oBaHUS
ABIAIOTCA (pu3nyeckue Teopuu ((POopMUPOBAHUE MPEACTABICHUN O CTPYKTYpe MOCTPOEHUs



¢usuueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEICTaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTH TEOPHH, Ul ONUCAHHS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-1eTeTbHOCTHBIN MOX0 B Kypce (DU3UKU pealn3yeTcs MPEexIe BCEro 3a CuéT
OpraHu3aly SKCIIEPUMEHTAILHON JEeSATeIbHOCTH oOydarouuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJIB30BAHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX HKCIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOMIMIA CIMCOK
YUEHHUECKUX IPAKTUYECKUX paboT. BblaeneHue B yka3aHHOM IE€peyHE JIabOpaTOpHBIX padoT,
NPOBOJIUMBIX JJIsI KOHTPOJIS M OLEHKH, OCYIIECTBIISICTCS Y4YacTHUKaMH 0Opa30BaTeNbHOTO
npolecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUA U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJAJCHHE OOYYAIOUIMMHUCS YMEHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHMs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAaHOBKY OIIBITOB II0 IPOBEpPKE
IPEJIOKEHHBIX TUIIOTES.
Bosnbiioe BHUMaHue yAenseTcs peleHUI0 pacu€THBIX U KadecTBEHHbIX 3aj1ad. Ilpu sTom
JUIsL pacu€THBIX 337124 MPUOPUTETOM SIBISIOTCS 3a/1a4 C SIBHO 3aJaHHON (PU3NYECKON MOJIEINBIO,
HO3BOJISIOIIME NPUMEHSTh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOI0 pasjena
Kypca, Tak U UHTErpupys 3HaHUS U3 pa3HbIX pa3/iesoB. [l KaueCTBEHHBIX 3a/1ay IPUOPUTETOM
ABIISIIOTCSL 3aJaHUsd Ha OOBSCHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M IIPOLIECCOB B
OKpYXKaroIIe >KU3HHU, TpeOyromue BbIOOpa (PU3UUECKOW MOJCIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBuum c¢ TpeboBanusimu  PI'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY
obecrnieyeHn0 yyeOHOro mporiecca 0a30Bbli ypOBeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JTOJDKEH M3y4daTbCs B YCIOBUSAX MPEIMETHOTO KaOWHeTa (DM3WKH WK B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYUYHOro LuKia. B xabunere
($U3HUKH T0JKHO OBITH HEOOXOUMOE J1a00paTOPHOE 00OPYAOBAHUE I BBHIIIOJHEHUS YKa3aHHBIX
B IporpamMme 10 (U3MKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
o0opyIoBaHue.
JleMoHCTpauoHHOe 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IHPHUHLUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00ECHeuMBAET IMOCTAHOBKY MEPEUYHMCIEHHBIX B IpOrpamme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsl MCCIEIOBAHUS HM3y4aeMbIX SIBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPHUMEHEHHIA.
JlaGopaTtopHoe 00OpyZOBaHUE AJS YYEHMUYECKHX IMpakTHYECKHX paboT (gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuMBaeTcs B pacdy€ére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI JIaOOpaTOpHOro OO0OpYIOBaHUS JIOJIKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHMM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.
OCHOBHBIMU LEJIIMU U3Y4YEHUS PU3UKU B 001IIEM 00pa30BAHUU SBIISIOTCS:
e (opMupoBaHME HHTEpeca M CTPEeMJIEHUS OOy4YalolUMXcsi K HAaydYHOMY HW3YYEHUIO
HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJ€ TMO3HaHud U (opMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3y4YeHUs OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE YMEHUI 0OBACHATH SIBJICHHS C UCIOJIb30BaHNEM (DPU3UYECKUX 3HAHUN U
HaYYHBIX J0Ka3aTeJIbCTB;

e (QopmupoBaHuE NPEICTABICHUNA O poiH (PU3MKU IJi1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JocTiwkenne 3TUX Lenel oOecrneyrBaeTcsi pelIeHHeM CIEAYIONMX 3ajad B Ipolecce
M3y4deHus Kypca (U3NKN Ha YPOBHE CPETHETO 00IIEero 0opa3oBaHusI:



e [puOOpeTeHUE CHCTEMBbl 3HAHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSX, BKIIOYAsi MEXaHUKY, MOJIEKYISPHYIO PU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(U3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e (QopmupoBaHuE YMEHHIl MPUMEHITh TEOPETUYECKHE 3HAHUA I OODBICHEHUS
busznyecKkux SBJICHUM B NPUPOJE U Ui NPUHATHS MPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHME CHOCOOOB peLICHHS Ppa3IUYHbIX 3a7a4 C SBHO 3aJaHHON (U3NYECKOM
MOJIeIbIO, 3aJa4, MOAPa3yMEBAIOIIUX CAMOCTOSTENIbHOE co3/aHue (U3NUecKon
MOJIENY, aIEKBATHON YCIIOBHSM 3a]1a4H;

e MnoHuUMaHUe (U3NYECKUX OCHOB U TMPHUHIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOILIYIO CPELY;

e OBJIQJICHHE METOJAaMH CaMOCTOSITEILHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUYECKHX
OKCIEPUMEHTOB, aHalW3a ©  HUHTEpOpeTandd  HH(pOpManuu,  OIpeaesIeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysIbTarTa;

® CO3/IaHUE YCIIOBHH JJISI Pa3BUTHs YMEHUI MPOEKTHO-UCCIIEAOBATENBCKOM, TBOPUECKON
NeSITETTLHOCTH.

Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YpPOBHE CpelHEro oOIIero odpazoBaHUs
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Ipennaraemsrii B mporpamMme mo (pusmke nepedeHb 1abOpaTOPHBIX U MPAKTUIECKUX padbOT
ABIISIETCS. PEKOMEH/IOBAaHHBIM, YYHMTENb JeliaeT BBIOOp MIpOBeIeHHs J1a00paTOpHBIX paboT U
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.

COJAEPKAHUE OBYYEHUA
10 KJIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoje. HayuHble MeToabl MO3HAHUS OKpyXkarouero mupa. Pomib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MPUPOJIBI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (pusndeckux siBJIeHUi U mpoieccoB. Hayunbsie runores3sl. Ousnueckue
3aKOHBI ¥ TEOPHH. [ paHUIIbl MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBUSI.
Ponp u mecto ¢usuku B (HopMHpPOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B
MPaKTUYECKOU NeATEIbHOCTH JIFOJICH.
Jlemoncmpayuu
AHaznoroble ¥ IUPPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBukeHuE. OTHOCUTENIBHOCTb MEXaHM4eCcKoro nswxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepuaibHONW TOYKH, UX MPOEKIMH Ha OCHU CUCTEMBI KoopanHaT. CloKeHue NepeMeleHu u
CJII0’KE€HHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPsIMOJMHEHHOEe IBMKeHHe. ['paduku 3aBHCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NEPEMEIICHUS MAaTEPUAIBHON TOYKH OT BPEMEHH.

CBobosHoe nmazeHue. Y ckopeHue cBOOOIHOTO Ma/IeHHs..

KpuBonuHeliHOe nBMKEHHE. J[BH)KEHHME MaTepuaibHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOW 110 MOZYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTb, JMHEHHas CKOpocThb. Ilepuon u
yacTtoTa oopauieHus. LleHTpocTpeMHUTETbHOE YCKOPEHUE.



TexHuueckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: CHUIOMETp, ABUKEHUE
CHApAJIOB, LIEMTHBIE U PEMEHHBIE MEPEIayu.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETA, UILTIOCTPALIUS KHHEMATUYECKUX XapaKTEePUCTUK IBUKEHUS.

[IpeoOpazoBanue IBUKEHHI C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM MMPOCTPAHCTBE.

HaGmronenne aBM>XEeHUS Tea, OPOIIEHHOTO MMOJ] YTIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO MaICHHUS.

Hanpasnenue ckopocT Ipu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydeHne HepaBHOMEPHOTO ABHKEHUS € LEIIbIO ONPEACIICHUS MTHOBEHHON CKOPOCTH.

UccnenoBanue  COOTHONIEHUS ~ MEXAYy  OYTSAMH,  NPOWICHHBIMH  TEJIOM  3a
MOCJIEA0BATEIbHBIE PAaBHBIE NPOMEXKYTKH BPEMEHHU IPH PABHOYCKOPEHHOM JIBUKEHUU C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuyenue aBUKEHUS LIAPUKA B BA3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa

[Tpunumn otHocuTenbHOCTH ['anmuies. [lepBoiii 3akoH HptoToHa. UHEpiManbHbIE CUCTEMBI
oTcuéra.

Macca Ttena. Cwuna. IlpuHnun cynepno3uuuu cui. Btopoit 3akon HerooTona s
MaTepUaIbHON TOUKHU. TpeTuit 3akoH Hpl0TOHA JI711 MaTepHalibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas KocMudeckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHUs CKOJIBKEHHUS U cuia TpeHus nokos. Koaddumment tpenus. Cuiia COpOTUBIICHUS
IIpY JIBU>KEHUU Te€JIa B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalareibHOE ABUKEHUE A0COTIOTHO TBEPAOTO TEa.

MOMEHT CHJIbI OTHOCHUTEIBRHO OCH BpamieHus. [lnedo cuibl. YclioBUsST paBHOBECHUS
TBEPAOIO TeJA.

TexHuueckne yCTpONCTBA W NPAKTUYECKOE NPUMEHEHUE: MOAUIMIHUKY, JBUKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBieHne nHEpLHH.

CpaBHeHHME MacC B3aUMOJIEHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CroxxeHue CHI.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIiui.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHUs TBEpAOTO Tena. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, n1abopamopuvie pabomuol

W3ydenue ABm>keHUs OpycKa 10 HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

Hccnenoanue ycinoBui paBHOBECUS TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3aKoHbl COXpaHeHusn 6 MmexanukKe

NMnynbsc MatepuanbHOM TOUKH (T€a), CUCTEMBI MaTepUAIbHBIX TOUYEK. MIMIynbe cuiibl U
W3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXPAaHCHHS UMITyJbca. PeakTHBHOE IBMKEHUE.

Pabota cunpl. MOIIHOCTD CHJIBI.



Kunernueckast sHeprus marepuaibHOH TOUKU. TeopemMa 00 M3MEHEHMHM KHHETHYECKOH
JHEPIUU.

[TorennmanbHas sHeprus. [loTeHIManbHAs SHEPTUS YIPYTO Ae(hOPMUPOBAHHON MPY>KUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMAIbHbIE CUJbl. CBs3b pabOThl HEMOTEHIMAIBHBIX CHII C
V3MEHEHHUEM MEXaHNYECKOM JHEPTUU CUCTEMBI Tell. 3aKOH COXPAHECHUS MEXaHUYECKOM SHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHHUYECKHE yCTPOMCTBA U IPAKTHYECKOE IMPUMEHEHHUE: BOLOMET, KONEP, MPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTruBHOE BUKEHUE.

[Tepexox moTeHIIMATFHON SHEPTUN B KHHETHYECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yuenne aOCONIOTHO HEYNPYroro yaapa C IMOMOLIbIO ABYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOThl CUJIbl C M3MEHEHHMEM MEXAaHMYECKON SHEpruu Teia Ha
IIPUMEpPE PaCTSHKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nes 3. Mosekynsipaasi pM3MKa M1 TePMOAUHAMHUKA

Tema 1. Ocrogvlt MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETUIECKON TEOPUU U MX OTBITHOE 0OOCHOBAHHE.
bpoynosckoe gBuxkenue. Juddysus. XapakTep ABMKEHHS UM B3aUMOJCHCTBUS UYACTHIL
BelecTBa. MoJenmu CTPOCHHS Ta30B, XUAKOCTEH W TBEPIBIX Tel W OOBSICHCHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pa3mepbl Mozekyn. KoiaumuecTBo BewliecTsa.
[TocrossuHast ABorazpo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKOH TEOPHH
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeJHedl KHHETHYECKOW SHEpruu
TEIJIOBOTO JBW>KeHMs dactul rasa. [llkama temneparyp KensBruHa. ['a30Bble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon JlaneroHa. M3ompouecchl B uMaeanbHOM Tra3e C
MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I'paduyeckoe npeacraBieHue U30MpoIECCOB: N30TEpMa,
u30xo0pa, nzobapa.

TexHU4eCKHe yCTPOMCTBA U TPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbITEl, JOKAa3bIBAIOIIME JUCKPETHOE CTPOCHHME BeliecTBa, (ororpaduu Moiekysn
OPraHUYECKUX COCIUHEHUM.

OnbITbl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Monens onbita IlITepHa.

OnbIThL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Mopenb, HUTFOCTpUPYIOIIAs IPUPOLY JABIEHUS ra3a Ha CTEHKH COCYAA.

OnbIThL, WJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS MJI€aJIbHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Onpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe€ Ha OCHOBE HM3MEpEeHUU 00BEMa
KOMHAaTBI, TaBJICHUS U TEMIIEPaTypbl BO3yXa B HEH.

Hccnenopanue 3aBUCUMOCTH MEXKy ITapaMeTpaMH COCTOSIHUS Pa3peKEHHOrO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMoguHamuyeckass cucremMa. BHYTpEHHsII dDHEpPrusi TEPMOAMHAMUYECKOW CHCTEMBI U
crocoObl e€ m3MeHeHus. KonmdecTBo TermoTsl U pabota. BHyTpeHHssI S5HEpTUsi 0THOATOMHOTO



UJEaIBbHOrO0 raza. Buael Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKLINS, U3ydeHHE. Y AebHas
TEIJI0OEMKOCTh BelecTBa. KoanduecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonsstue 00 ammaGatHoM mporecce. IlepBblii 3akoH TepMonuHamukH. lIpumeHneHue
MEPBOro 3aKOHA TEPMOAMHAMUKHY K H30mpoleccaM. ['paduueckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMOCTh POIIECCOB B IPHPO/IC.

TemoBeie MamuHbL. [IpuHIUIIBL AeHCTBUS TemI0BbIX MaluH. [IpeoOpa3zoBaHus 3HepTUU B
TerIoBbIX MamuHax. KoaddumuenT nonesnoro aeictBus teruioBod Mammubl. [{ukn Kapao u
ero K03 GUIUEHT MMOJIE3HOTO ASHCTBHS. DKOIOTHYeCKUE MPOOIEMbl TEIUIOIHEPTETUKH.

TexHuueckue ycTpoiicTBa M IPAKTHYECKOE IPUMEHEHHUE: JBUIATEIb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.

Llemoncmpayuu

H3MmeHeHre BHYTpEHHEH HSHEpruu Tejla MPU COBEPUICHUH pPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue sQupa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

N3menenune BHyTpeHHEH 2Hepruu (TeMIeparyphbl) Tejia Mpu Terionepeaayde.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUTaTelIsl BHYTPEHHEIO CTOPAHUS, PEAKTUBHOTO JIBUraTEIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHONU TeI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanne wu KoHIeHcamws. Mcrmapenne wu  kureHue. AOCONIOTHAsS U
OTHOCHUTEIIbHAs BJIXKHOCTh BO3/yXa. HachlmeHHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JaBJICHMUSL.

TBépnoe Teno. Kpucrannmueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAILIOB.

Kunkne xpucramnsl. CoBpeMeHHble Marepuaibl. l[lnaBneHune u kpuctamiuszauus. YenbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHHE TEIUIOBOTO OalaHca.

TexHuueckue ycTpOWCTBa W MPAKTUYECKOE NPUMEHEHHE: THUTPOMETP M ICHXPOMETD,
KaJIOpUMETP, TEXHOJOTHUU  TIOJIYUCHUS COBPEMCHHBIX MaTepuajoB, B TOM  YHCJC
HAHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIICHHBIX MTAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

HaGuroieHre HarpeBaHus U IUIABJICHUS KPUCTAUTMISCKOTO BEIIECTRA.

JleMoHCTpanusi KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. dnexkmpocmamuxa

ONeKTpu3anusa TeNl. OJIEKTpUYECKUH 3apsan. JIBa Buaa dSIEKTPUUYECKUX 3apsIO0B.
ITpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUIECKOTO 3apsa.

B3aumopeiictBue 3apsmoB.  3akoH Kynmona. TodeuHBIl  3JIEKTpHYECKHH  3apsl.
Onexkrpuueckoe mnose. HanpsokéHHocTh anexTpuueckoro noisd. IlpuHumn cynepnosunuu
ANEKTPUYECKUX MOJeH. JINHNM HaNpsy)KEHHOCTH IIEKTPUYECKOTO MOJIS.

PabGora cun oanekrpocratmueckoro mois. [lorennuman. Pa3HoCTh  HOTEHIMAJIOB.
[TpOBOAHMKY M TUAJIEKTPUKH B AIEKTPOCTATUYECKOM Tosie. JludnekTpruieckasi IpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonpeHcarop. DJeKTpOEMKOCTh IJIOCKOTO KOHJIEHCATOpa. DHEprus
3apsKEHHOT0 KOH/IEHCaTopa.



TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHHUE: JJIEKTPOCKOIL, 3JIEKTPOMETD,
JIEKTPOCTaTUYECKAs 3allUTa, 3a3eMJICHHE DJIEKTPONPUOOPOB, KOHJAEHCATOP, KONUPOBAJIBHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUSA 3JIEKTPOMETPA.

B3anmoneincTBue Ha3IeKTPU30BAHHBIX TEIl.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

ITpOBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JIM3IIEKTPUKN B DJIEKTPOCTaTUYECKOM IIOJIE.

3aBUCHUMOCTb  3JEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcAaTopa OT IUIOIAAU  IIJIACTHH,
paccTOsHUA MEXy HUMH U AUDJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenue 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DONEeKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOro TOKa. VICTOUHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon OMa 1715 yyacTka LETH.

DneKTpuYecKoe COIIPOTHUBIICHUE. VY nensHoe CONPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MapaLIEIBHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—Jlenna. MOmHOCTb 37IEKTPUYECKOTO TOKA.

DNEeKTPOABUKYIIasl CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ass
HOJIHOM (3aMKHYTOH) 351eKTprueckoil nenu. KopoTrkoe 3amblkaHue.

DNeKTpOHHask MPOBOAMMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTD.

DneKkTpuuecKkuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M INPUMECHas MPOBOAMMOCTb IOJYIPOBOJHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBoHUKOBbIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS
JUCCOITHAITUS. DIIEKTPOIIU3.

OneKkTpuuecKkuil TOK B ra3ax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHu4yeckue YCTpOWCTBA M IPAKTHUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJIBTMETD,
peocTaT, MCTOYHHMKHM TOKA, JJIEKTpPOHArpeBaTelbHbIE MPUOOPBI, BJIEKTPOOCBETUTEIbHBIC
npubOpsl, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH IMOJl, TEPMUCTOPBI M (POTOPE3UCTOPHI,
IIOJIYIIPOBOJJHUKOBBIN JUOJI, TAJIbBAHUKA.

Llemoncmpayuu

N3mepenne cuitbl TOKa ¥ HAPSKEHUSL.

3aBUCHMOCTb CONPOTHUBIIEHUS LWIMHIPUYECKUX IPOBOJHHUKOB OT JJIMHBL, IUIOLIAAN
MIONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMelaHHOE COETMHEHUE MIPOBOIHUKOB.

[IpsiMoe m3MepeHue 3IeKTpoABMKYHIEH cuiibl. KOpoTkoe 3amMplkaHHE TajJbBAHMYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHMUSL.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3IEKTPOJIUTOB.

HckpoBoit pa3psa 1 NpOBOAMMOCTh BO3yXa.

OaHOCTOPOHHSS MPOBOIMMOCTD JUOJA.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

N3yyeHnue cMEmaHHOIO COEIMHEHUS PE3UCTOPOB.



W3mepeHre  JIEKTPOABMKYLIEH CWJIBI HMCTOYHUKA TOKAa W €r0  BHYTPEHHEIO
COIIPOTHBIICHUSI.

Hab6monenue anexrpoinusa.

MexknpeaMeTHbIe CBS3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCymIECTBISICTCS C YYETOM
COJICPKATEIBHBIX MEXKIIPEIMETHBIX CBSI3¢H C KypcaMd MAaTEeMaTHKH, OWOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWUSL:
sBIICHUE, HAy4YHBIA (pakT, rumore3a, Qu3MUeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
AKCIEPUMEHT, MOJICITUPOBAHKE, MOJICIIh, U3MEPCHUE.

Mamemamuxa: pelieHHEe CHUCTEMBbl ypaBHEHMH, JHUHEWHas ¢QyHKkuus, mapabona,
rurepooia, ux rpaguK| ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCHHYC, TAaHTEHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M MX MPOEKLIUU Ha OCH
KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe ABMKEHHE B JKUBOU mpupoje, 1udpdy3us, 0CMOC, TEIIO0OMEH
JKUBBIX OPTraHU3MOB (BHIIbI TEILIONEPEIa4t, TEIJIOBOS PABHOBECHUE), DIICKTPHUCCKUE SIBIICHUS B
JKHUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIAApHas Macca, TCIIJIOBBIC CBOIiCTBa TBépI[BIX TCII, )KI/II[KOCTef/’I U Ta30B, JBJICKTPUYCCKUC
CBOWCTBA METAJLJIOB, 3JICKTPOJIUTUYECKAS TUCCOLIUAIINSI, TabBaHHUKA.

l'eoepaghus: BTaxxHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JABMKECHUI C UCIIOIB30BAHUEM MEXaHH3MOB, YUET TPEHUS B
TCXHUKC, MOAIIHUITHUKHW, HMCIIOJIB30BAHMUC 3aKOHA COXPAaHCHHA HMITYJIbCa B TCXHUKC (paKeTa,
BOJIOMET W JIpyrue), IBUTATelb BHYTPCHHEIO CropaHus, mapoBas TypOWHA, OBITOBOU
XOJIOAWJIbHUK, KOHAUITUOHEP, TEXHOJIOTUHU IMOJTYYCHHUA COBPCMCHHBIX MAaTCpUaIOB, B TOM YHUCIIC
HAaHOMATEPHAJIOB, W  HAHOTCXHOJIOTMH,  JJICKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEP, AJIEKTpOHArpeBaTeIbHBIE MPUOOPHI,
3JIEKTPOOCBETUTEIILHBIC TIPUOOPBI, TAJIbBAHHUKA.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomazHUMHAA UHOYKYUSA

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHuTOB. MarsuTHoe IIOJe.
Bekrop marauTHOM MHAYKIMH. [[pMHIMI Cynepno3uuyu MarHUTHBIX 1ojei. JINHMY MarHUTHOM
uHAyKIMK. KapTrHa TUHWI MarHUTHON MHAYKLUU TOJIS IOCTOSIHHBIX MArHUTOB.

MarautHoe 1nojie MpOBOAHMKA ¢ TOKOM. KapTuHa JAMHMA MHIYKIUM MarHUTHOTO MOJIs
JUIMHHOTO TPSIMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O ITPOBOJHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre MpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKeHHE 3apsiKEHHOW 4YacTUIlbl B
OJTHOPOJTHOM MarHUTHOM moJie. PaGora cuisl Jlopenua.

SIBneHne HNEKTPOMArHWTHOM MHAYKIMH. [IOTOK BEKTOpa MAarHUTHOM WHIYKIIHH.
DNEeKTpOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe snekTpuueckoe mojie. DJEKTPOABIIKYIAS CHJIA HWHIAYKIMH B TNPOBOJHUKE,
JBUKYIIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHAyKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILASl CHJIa CAMOMHTYKIUH.

DHeprus MarHUTHOTO TOJISl KaTYIIKHU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.



TexHuuyeckue YCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YaCTHL], UHIYKIIMOHHAS [1€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHMM MHOYKIMY MarHUTHOTO MOJIS.

B3anmopencTerue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBlieHME ANEKTPOMArHUTHOW UHAYKIWH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CHIIbI UHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOIO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yueHne MarHuTHOTO MOJIs1 KaTYLIKH C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMaAZHUMHbIE KOEOAHUSA

Konebarenpnass cucrema. CBoOOgHBIE MexaHMYeCKHe KojeOaHus. [‘apMoHMYecKue
kosnebanus. Ilepumon, wactora, amrmumryna u  ¢aza kosnebanuil. IIpyKUHHBI MasTHUK.
MareMaTiuecKkuii MasTHUK. YpaBHEHHE TrapMOHHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.

Konebarenbuplii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HUACATHHOM
KOJIeOATeIbHOM KOHType. AHAJIOrMs MEXIy MEXaHWYeCKMMU U 3JEKTPOMarHUTHBIMU
kosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B HUICATHLHOM KOJIeOaTeIhbHOM
KOHTYPE.

[IpencraBnenne o 3aryxaroumx KojeOaHUsX. BbIHYKIeHHbIE MeXaHWYeCKUe KoeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEeOaHMUs.

[TepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYZAHOE U IEHCTBYIOLIEE 3HAUEHUE CUIIBI TOKA M HATIPSKCHMUS.

Tpanchopmarop. IlpousBoncTBo, mepenada W MOTPEOJIECHUE AIEKTPUUYECKOM SHEPrUu.
OKOJIOTUYECKME PUCKM TpU MPOU3BOJACTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUSA
AJIEKTPOIHEPTUU B TOBCEITHEBHOM JKU3HHU.

TexHHueckue yCTpOiiCTBA M TPAKTHUECKOE IPUMEHEHME: JIIEKTPUYECKHM 3BOHOK,
reHepaTop NePEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Llemoncmpayuu

Hccnenoanue napaMeTpoB KoyieOaTeNbHOM CUCTEMBI (IPYKUHHBIN WM MaTeMaTHYeCKUN
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBaHue CBOWCTB BBIHYKICHHBIX KOJICOAHUIA.

Ha6nronenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcmumnorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKa W HANpsOKEHUS OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHc mpu mocneaoBaTelbHOM COEIMHEHUHU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU U
KOHJIEHCATOPA.

Mojienb TUHUY dIIEKTpOIIepeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



HccnenoBanue 3aBUCUMOCTH TIEPHOA MAJIBIX KOJIEOaHUH Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpys3a.

HccnenoBaHue IepeMEHHOIO TOKAa B ILENM W3 IOCIEIOBATEIbHO COEAMHEHHBIX
KOH/JIEHCATOPa, KaTYLIKHA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbIE 60JIHbL

Mexanudeckre BOJIHBI, yclIoBUsA pacrpocTtpanenus. [lepuon. CkopocTs pacnipocTpaHeHHst
W januHa BoONHBL [lomepeunble W mponaosbHBIE BONMHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

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

OJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4YEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOoi BojHe. CBOMCTBa 3JE€KTPOMArHUTHBIX
BOJIH: OTpa)XXeHHe, MpeoMIIeHue, Moispuzanus, Aaudpakuus, uHtepdepenius. CKOpPoOCTh
AJIEKTPOMATHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHEe 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaAeHUs. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKatoIIel Cpeibl.

TexHuueckue ycTpouWcCTBa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HUHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHHUKE W MEIUIIMHE, Pajap, PaauONpUEMHHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

O06pa3oBaHue U pacIpoOCTpaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Kounebmromieecst Te0 Kak HCTOYHHK 3BYKA.

Habmroienue oTpaskeHus U MpeoMIICHHUS] MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHnny 1 Tuppakiind MEXaHUYECKUX BOJIH.

3BYKOBOH PE30HAHC.

HaGmtonenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M 4YacTOTOM
KoJie0aHui.

UccnenoBanne CBOWMCTB  DJIGKTPOMArHUTHBIX ~ BOJIH:  OTpPaKEHHUE, TMPEIOMIICHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. [IpsimonuHeiiHOe pacipocTpaHEHUE CBETa B OAHOPOIHOMN Cpeie.
JIyud cBera. ToUeUHBIN UICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKae.

[Ipenomnenue cBeTa. 3aKOHBI TMPENOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTenb
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yrosn MOJHOTO BHYTPEHHETO
OTPaKEHUS.

Jucnepcus cseta. CioxxHbIl cocTaB O6enoro ceera. LIBer.

Cobuparoniue ¥ paccewBaroiye JUH3bL. ToHKas JuH3a. DOKyCHOE pacCTOsSHUE U
ONnTHYECKasi CHiia TOHKOM JMH3bI. [locTpoeHne n3obpaxeHuii B coOMparomux U paccenBarOIINX
nuH3ax. @opMysa TOHKOU JIMH3BI. Y BEJIMUEHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas onrtuka. WuTepdepenius cBera. KorepeHTHbIE HWCTOYHUKUA. Y CIOBHS
HaOIOZICHUSI MAKCUMYMOB ¥ MUHUMYMOB B HHTEP(hEPEHIIMOHHON KapTUHE OT ABYX CHH(DA3HBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpaxkmus ceera. [Judpaxuuonnas pemérka. YcioBue HaOMIOACHHUS TJIaBHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMATUYECKOTO CBEeTa Ha NU(DPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.



TexHUYeCcKHue yCTPOWCTBA W MPAKTUYECKOE MPUMEHEHHWE: OYKH, Jyma, (oToarmapar,
MPOEKIMOHHBIA ammapar, MHUKPOCKOI, TeJIECKOI, BOJIOKOHHAsI ONTHKA, AUQPpaKIMOHHAS
pelETKA, NOJISIPOUI.

Jlemoncmpayuu

[TpsiMmonMHEHOE pacHpoCTpaHEHUE, OTpPaKEHHWE U TpeloMyeHHe cBeTa. OnTHYeCKHe
IPUOOPHI.

[TonHoe BHyTpeHHEe oTpakeHue. Mojieb CBETOBOIA.

HccnenoBanue CBOMCTB M300paKCHHM B JIMH3aX.

Mogenu MUKpOCKOIIA, TEIECKOIIA.

Hab6nronenue naTepdepeHIinm cBeTa.

HaGmonenue nudpakiuu cBera.

Habmronenue nucnepcuu cBera.

[TomryueHue CeKTpa ¢ TOMOIIBIO TPU3MEI.

[Toryuenue crniekTpa ¢ MOMOIIBIO TU(DPAKIUOHHON PEIIETKH.

HaOGnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne mokazaresst IpeIoMIICHHUS CTEKJIA.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

HabGmronenue qucnepcuu certa.

Pa3zngen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHUTEIBLHOCTH
I'paHnLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenualbHOM TEOpUH
OTHOCHUTEJIbHOCTH: HMHBApPUAHTHOCTh MOJIYJII CKOPOCTM CB€Ta B BakKyyme, MPUHLUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAILICHUE JJIUHBI.
DHEprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.
CBs13b MacChl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHs OKOSI.

Pa3zpnen 7. KBanToBas ¢pusuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®oronsl. ®opmyna [lnanka cBsi3u sHeprun GOTOHA C €ro YaCTOTOW. DHEPrus U UMITYJIbC
dortoHa.

OtkpeiTue u wucciaenaoanue Qororddexra. Omnbitet A. T. CromeroBa. 3aKOHBI
doroaddexra. YpaBHenue DitHmTeitna s Gpororddexra. «KpacHast rpanuna» Gorosdpdexra.

Hasnenue ceera. Onbith [1. H. JIeGenena.

XUMHYECKOE IEMCTBUE CBETA.

TexHuuyeckue YCTpOIICTBA M NpPaKTHUECKOE NpUMEHEHHe: (POoTo3aeMeHT, (OTOAATUHK,
COJIHEeYHast 6aTapest, CBETOAHO.

Jlemoncmpayuu

®oTo3¢ ekt Ha ycTaHOBKE € IIMHKOBOM MIaCTUHOM.

UccnenoBanue 3akoHOB BHemHETO GoTorddexra.

Cseroguog.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -wactuil. [lmanerapHas
mojenb atoMa. Iloctynarel bopa. U3nyuenue u mornomenue (GoTOHOB NpU MEPEXOe aToMa ¢
OIHOTO YpPOBHS 3HEpruM Ha Jpyrod. Buasl crnekTpoB. CHeKTp YpOBHEH SHEpruM aroMa
BOZIOpOAA.

BosHoBBIE cBoiicTBa yacTull. BonHb! ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyalnu3M.

CnoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHUE.



TexHudyeckue yCTpOMCTBA U IPAKTUYECKOE IIPUMEHEHUE: CIEKTPaJbHBbIM aHAJIN3
(ciekTpocKo1), Ja3ep, KBAHTOBBIN KOMITBIOTED.
Llemoncmpayuu
Moguens onsita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmroienue inHedvaTbIX ClIeKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
Hab6nronenue nuneiyaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIME  CJIOXHOCTh  CTPOECHHS  sjpa. OTtkpsiTHE
panuoaktuBHOCTH. OnbIThl Pe3epdopaa no onpenenenno cocraBa paauo0aKTUBHOTO U3JIyUEHUS.
CgoiictBa anb(da-, 6eta-, raMmma-u3IydeHus. Biusaue painoakTUBHOCTH HA KHUBBIE OPTaHU3MBI.
OtkpbeiTHe TIpoTOHAa W HedTpoHa. Hykmonuas mopens siapa ['eitzenOepra—lBaneHKo.
3apsn saapa. MaccoBoe uucio sigpa. M30Torsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydenue. 3aKoH
PaaAMOaKTUBHOIO pacmaja.
DHeprus CBS3U HYKIIOHOB B sifpe. SnepHbie cuibl. JlegekT Macchl sapa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
SAnepusiii peaktop. Tepmosimepubiii cunrte3. [IpoOnemMbl U TEPCHEKTUBBI  SAEPHOM
HHEPreTUKU. DKOJIOTUYECKUE ACTIEKThI SACPHON SHEPTreTHKU.
DOnemeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.
MeTto/1bl HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.
dyHaaMeHTalbHbIe B3auMOIeicTBUSA. EqUHCTBO (hr3nueckoil KapTUHBI MUpA.
TexHuuyeckue ycTpolCTBa U MPAKTHUYECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
SICPHBIN peakTop, aTOMHasi bomoOa.
Jlemoncmpayuu
CuéTYrK MOHU3UPYIOIIUX YACTHII.
Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi
HccnenoBanue TpekoB YacTHIl (10 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Otanbl  pa3BUTHS  acTpoHOMuHU. [IpuknagHOoe ©  MHUPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMUH.

Bun 3Bé€31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bI, MIIAHETHI, X BUANMOE JABHKEHUE.

CoitHeYHas cucrema.

Connue. ConHeuHass akTUBHOCTh. McTounuk sHeprunm ConHua W 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTEPHUCTHKHU. Jluarpamma «CHEKTPaJbHBIA KJIacC — CBETUMOCTBY». 3BE3MbBI
IJIaBHOW TMOCJIEIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTbY» [Jisi 3BE3]] TJIABHOM
MOCJIeIOBAaTEeIbHOCTH. BHyTpeHHee cTpoeHue 3BE37. COBpEMEHHBIE TPEACTABICHUS O
MPOUCXO0KACHUH U 3BOToIUU CoJIHIA U 3BE3/. DTalbl )KU3HU 3BE3].

Mineunsiit [1yte — Hama I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
ranakTuk. Pagnoranaktuku u kBazapbl. UEpHbIE ABIPHI B siIpax rajakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. PazGeranue ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe nznyueHue.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmronenus HeBOOPYKEHHBIM TJIa30M C UCHOJIB30BAHUEM KOMIBIOTEPHBIX MPHIOKEHUN
JUISL OTIPEICIICHUSI TTOJI0KEHUS HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHs
CeBepHOro nojaymapus u ipKue 3BE3/IbI.



Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O6o0maronee NnoBTOpeHne

Ponp ¢u3uku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
STUYECKON cdepax [eATeNbHOCTH YelOBeKa, pPOjdb M MeCTO (U3MKH M acTPOHOMUU B
COBPEMEHHOM HAayyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (OPMHPOBAHUU
MpeJICTaBICHUI 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001IEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IIPEACTABIECHUIN O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHs B 11 Kkilacce oCymIecTBISieTCS C y4ETOM
COJIEpKATENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMu MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C WM3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBIICHUE, HAy4YHBIH (DakT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
3KCHEPUMEHT, MOJECINPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penieHue CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLIUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHIE€HC, OCHOBHOE TPHUIOHOMETPHUUYECKOE TOXJIECTBO, BEKTOpPbI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MPU3HAKU TT0JI00US TPEYTOIbHUKOB, ONPEIEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: snekrpuyeckue SBIEHUS B KUBOM MpHUpOAE, KoJieOaTeNbHbIE IBHXKEHUS B
JKUBOW MPUPOJE, ONTUYECKUE SIBJICHUS B JKUBOM IMPUPOJE, NEUCTBUE pPAJUALMM HA >KUBbBIC
OpraHU3MBlI.

Xumus: cTpoeHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPABIX TeJ,
MeXaHU3MbI 00pa30BaHUs KPUCTAIUIMYECKON PEHIETKH, CIIEKTPAIbHBINA aHAJIH3.

l'eocpaghus: marHUTHBIE TONIOCA 3€MITH, 3aJIEKH MAarHUTHBIX PyH, (poTochEéMKa 3eMHOI
MOBEPXHOCTH, MPEJCKA3aHNE 3eMIIETPSCEHUI.

Texnonozus: TUHUN 3JIEKTPONEpEIay, TEHEPATOP MEPEMEHHOTO TOKA, 3JIEKTPOJBUTATENb,
WHAYKIIMOHHAs TeYb, pajgap, paauoNpUEMHHK, TEIeBH30p, aHTeHHa, Ttenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapart, BOJOKOHHAs ONTHKA, COTHEYHAst OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenue yueOHoro mpenmera «®dusuka» Ha ypoBHE CpEIHET0 OOIIEro 0Opa3oBaHUs
(6a30BBIf  ypOBEHB) JIOJDKHO  OOECMEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMMPEAMCETHBIX 06pa3OBaT€J'II>HBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yabTaThl OCBOEHHUS yueOHOro mnpeamera «DuU3MKa» JOKHBI OTpPaKkaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTpEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX OpHEHTAlUHd, IO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUIH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHHMCKOTO  OOIIEeCTBa,
pacIIMpEeHNE KU3HEHHOTO ONBITa M OIbITA ACSATEIBHOCTH B IPOLECCE PEaTN3allid OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEILHOU IEATEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpaaaHCKOro BOCIIMTAHMS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM TMO3MLIMK  OOydalomlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUHCKOT0 OOIIECTBa;

NPUHATHE TPAAULMOHHBIX OOIIEUENIOBEUECKUX T'YMAHUCTHUECKUX M JEMOKPATUYECKUX
IICHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO JESTENBHOCTh B HMHTEpEcax TIpa)<IaHCKOro OOIIecTBa,
y4acTBOBaTh B CAMOYIIPABIECHUH B 00pa30BaTeIbHON OpraHU3allky;



YMEHHME B3aUMOJAECHUCTBOBAaTh C COLMAIBHBIMM HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKLIUSAMU U Ha3HAUYEHUEM;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

c(OpPMHPOBAHHOCTH POCCUHCKOM IpaX1aHCKOW UAEHTHYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TIOCYAAPCTBEHHBIM CHMBOJAM, JOCTH)KEHHAM POCCHMCKHUX
yu€HBIX B 007aCTH (U3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHbBIC PELICHUs, OPUEHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTU YYEHOTO;

0CO3HaHME JIMYHOT'O BKJIa/J1a B IOCTPOEHUE YCTOMUMBOro OYAyIIEro;

4) 3¢TeTH4eCKOT0 BOCIIMTAHMSA:

JCTETHUYECKOE OTHOLIEHUE K MUPY, BKJIIOYasl ACTETUKY HAYYHOI'O TBOPYECTBA, IIPUCYILLErO
¢du3nueckoil Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS:

UHTEpEC K pa3IUYHbIM cdepaM Npo(ecCHOHANBHON JesTeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3MKOW M TEXHUKOW, YMEHME COBEpIIaThb OCO3HAHHBIA BbIOOp Oyayieit
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTb M CIOCOOHOCTH K 00pa30BaHUIO M CaMO0Opa30BaHUIO B 00JacTu (PU3MKU HA
MPOTSKEHUH BCEU KU3HU;

6) IKOJIOTHYEeCKOT0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh HKOJIOTHYECKOW KYJIbTYpBl, OCO3HaHHME TJ00AILHOTO XapakTepa
9KOJIOTUYECKUX MPOoOdIIeM;

IUJIAHUPOBAHUE M OCYIIECTBICHUE JEHWCTBUM B OKPYKAIOIIEH Cpele Ha OCHOBE 3HAHUSA
LieJIEd yCTOMYMBOIO Pa3BUTHUs YEJIOBEUECTBA;

pacIIMpeHue OMbITa JAEATEIbHOCTH OSKOJIOIMYECKON HAIpaBJIIEHHOCTH HAa OCHOBE
UMeoIUXcs 3HaHUi 1o (usuke;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS (PU3NUECKON HAYKH;

OCO3HaHME IIEHHOCTH HAyYHOW JAEATEJbHOCTH, TOTOBHOCTh B MPOLIECCe U3YUYEHUS (PU3MKU
OCYIIECTBIIATh IPOEKTHYIO M UCCIIEI0BATENIbCKYIO EATEIbHOCTh HIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE el CTBUS
ba3oBble JJoruueckne aeicTBus:
CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
ONPEAEIIATh LEN IEITEIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUU UX TOCTHKECHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMBIX (PU3UUYECKUX SIBICHUSX;
pa3zpabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIINXCS MaTEPHATbHBIX
Y HEMaTEPHUAIbHBIX PECYPCOB;
BHOCHUTH KOppeKTI/IBBI B JCATCIIBHOCTHb, OLCHHBATh COOTBCTCTBUC p63yJ'II)TaTOB O EIIAM,
OLIEHUBATh PUCKU MTOCIEACTBUM NEATEIBHOCTH;
KOOPJMHUPOBAaTh M BBINOJHATH pPA0OTy B YCIOBHSIX pEabHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;
paSBI/IBaTB eraTI/IBHOC MBIIIIJICHUEC HpI/I pemeHI/m JKN3HCHHBIX HpO6J’IeM.
ba3zoBble nucciiegoBarebckue AeMcTBUA.



BJIAJICTh HAYYHOH TEPMHHOJIOTHEH, KIIOUEBBIMU MOHSATHSIMHU M METOJaMM (U3NYECKOM
HaYKU;

BJIAJICTh HAaBBIKAMU y4EOHO-HMCCIIEIOBATEIBCKOM U MPOEKTHOM NEATENLHOCTH B 00JacTh
(Gu3uKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOMCKY METO/0B PELICHUs 3a1a4
($U3uUeCKOro conepKaHusl, IPUMEHEHHUIO PA3JIMYHBIX METOI0B TIO3HAHMS,

BJIAJCTh BHUJAMHU JAEATEIBHOCTH IO IOJYYEHHUI0 HOBOT'O 3HAHMs, €ro HHTEepIpeTaluH,
IpeoOpa3oBaHNI0 M IPUMEHEHUIO B DPA3IMUYHBIX YYEOHBIX CHUTyallUsiX, B TOM YHCIE IIPU
CO3JIJaHUHU Y4EOHBIX ITPOCKTOB B 00J1aCTH (HDU3UKH;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHbIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BbIABUIATH
TUNoTe3y €€ pelleHus, HaXOAWUTh AapryMeHThl [Uld JJ0Ka3aTelbCTBA CBOUX YTBEPXKICHMH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBaTh IIOJyYEHHbIE B XOJ€ pELICHHUs 3aJaud pPe3yJbTaTbl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (OpMyIUpPOBaTH COOCTBEHHBIE 33Jjaud B 00pa30BaTENbHOHN AEATEIBHOCTH, B
TOM YHCJIE IPU U3YUYECHUH (DUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIHN OIBIT;

YMETb IIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEILHOCTH;

yYMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001acTeil;

BbIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTMHAIbHBIE MTOAXOAbl U PELICHHUS;

CTaBUTb IPOOJIEMBI U 33JjauH, JOMYCKAIOIUE aJIbTEePHATUBHBIEC PELICHHUS.

Pabora ¢ undpopmanmeii:

BJIaJI€Th HABbIKAMH MOJY4YeHUs MHGOpMALMKM (HU3UUYECKOTO COAEPIKAHUSA U3 UCTOYHHUKOB
pPa3HbIX THIIOB, CaMOCTOSATEIbHO OCYILECTBJISATh IOMCK, aHalIM3, CHUCTEMATHU3alMI0 U
MHTEpIpeTalrio HHPOPMALIUU PAa3IMYHBIX BUJOB U (GOPM IIpEJICTABICHHUS;

OLICHUBATh JOCTOBEPHOCTh MH(OPMALINH;

UCIOJIb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHH B
pelIeHUH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U OpPraHUM3aLMOHHBIX 3a/ad C COOJIIOJICHUEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKU O€30M1aCHOCTH, TMTHEHBI, PeCypcocOepekeHusl, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DU3NYECKOTO COJAEpKaHHs B pPa3IMYHBIX (opMmaTax c y4ETOM
Ha3HayeHus: WH(POpMalMKW M LEJNEeBOM ayAUTOPUM, BBIOMpas ONTUMAJIbHYIO (GopMy
Ipe/CTaBICHUS U BU3yalIU3alllu.

KoMMmyHukaTnBHBIE yHHBepcaibHble yueOHbIe 1eHCTBUSA:

OCYILECTBIIAThH OOIIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOU JEATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(DIUKTHBIX CUTYallui U CMATYaTh KOH(MINKTHI,

pa3BEPHYTO U JIOTMYHO M3J1ararb CBOK TOYKY 3pEHUS C HCIIOIb30BAHUEM SA3BIKOBBIX
CPENCTB;

NOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW ¥ MHUBHIyaIbHON paboThI;

BbIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX IEHCTBHI C yuyéToM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KIOI'0 YJI€HA KOJUIEKTUBA;

INPUHUMATh LEJIU COBMECTHOM JEITEIbHOCTH, OpPraHW30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS IO €€ IOCTHXKCHUIO: COCTABJIATH ILIAH JEHUCTBUM, PACIPENENATh POJIH C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3ybTaThl COBMECTHOM pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJIOTO YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJiaraTb HOBBIE IIPOEKTHI, OLIEHWBATh WAEHU C MO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3IUYHBIX CUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.



PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIE IeiicTBUS
Camoopranu3anus:

CaMOCTOSITENIFHO OCYIIECTBIISTh IMO3HABATEIbHYIO AEATENBHOCTh B 00JacTH (U3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMbI, CTaBUTH U (hOPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELICHUS Pacu€THBIX M KAYECTBEHHBIX 3aJ]ay, IUIaH
BBIMIOJTHEHUS] TMpaKTUYeCKo paboThl € Y4ETOM UMEIOUIMXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMUI;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOTO IIPeAMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO DJPYAULIUA B 00JacTH (U3HKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbII U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLHOHAIBHBIH HHTEJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYalldsM, BHOCUTb KOPPEKTUBBI B JAESATEIHHOCTH, OLIEHWBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIa/IETh HaBBIKAMH MO3HABATEIBHON pe(IeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCWCTBUN
Y MBICIIMTENBHBIX IPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS 10 UX CHIKCHHIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI IPYTHX IIPH aHAIHU3E PE3yNIbTaTOB ACATEIbHOCTH;

NPUHUMATD ce0s1, TOHMMAast CBOM HEIOCTATKU M IOCTOMHCTBA,

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YJIbTATOB EATEIbHOCTH;

IpU3HABaTh CBOE MIPABO U IIPABO APYTUX HA OIIUOKU.

B nportiecce 1OCTHMXEHUS THYHOCTHBIX PE3YyIbTaTOB OCBOCHUS MTPOrPaMMBI 1O (DU3HUKE IS
YPOBHSI CpEIHEro 00mero oopa3oBaHusi y 0OydYaOUIMXCSl COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
UHTEIJIEKT, MPEANoIaralonuii ChopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE AMOLIMOHAIBHOE COCTOSHUE,
BUJICTh HANpaBJIEHUS PAa3BUTHUS COOCTBEHHOMN 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIIOYAIOILETO CaMOKOHTPOJIb, yMeHHue MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTh aJalTUPOBAThCS K SMOIMOHAIBHBIM
U3MEHEHUSIM U TIPOSIBIISATh THOKOCTD, OBITh OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOIIEH CTpEeMJIEHHE K JOCTIKEHHIO IIeTd U yCIexy,
ONITUMU3M, HHUITMATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXO/IS1 M3 CBOMX BO3MOXHOCTEIH;

HMIIATUH, BKIIOYAIOLIEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHE APYIHX,
YUUTBIBAaTh €r0 MPH OCYIIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKHUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKIIIOUYAIOIIUX CIIOCOOHOCTh BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOIbMU, 3a00THTHCS, IPOSBIISTh HHTEPEC U Pa3pemiaTh KOHMIUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX poJib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAay4YHOM KAapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKH U TEXHOJOTHH, B IIPAKTUYECKOMU
JIeSITeIIbHOCTH JIFOJICH;

YUUTBIBATh TPAHULBI NPUMEHEHUS HU3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHCTeMa OTCU€Ta, aOCOJIOTHO TBEPIOE TEN0, WACaIbHBIA ras, MOJIENIu
CTPOEHHUs Ia30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBIN JJIEKTPUUECKUHN 3apsj IPU pELICHUU
buznyeckux 3a1ay;



pacrio3HaBaTh (U3MYECKUE SBJICHUS (IIPOIECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJCKYJISIPHO-KMHETUYECKOM TEOPHM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKHU:
pPaBHOMEpPHOE W PABHOYCKOPEHHOE TMPSAMOJIMHEHHOE MABIKEHHE, CBOOOJHOE NaJeHue Tel,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLUs, B3auMoneucTBue Tei, anddysus, OpoyHOBCKoOe
JBIDKEHUE, CTPOCHHUE XKUJIKOCTEW M TBEPIBIX Tell, U3MEHEHHEe 00BhEMa Ten MpH HarpeBaHUU
(oxJaKJIeHUN), TEIJIOBOE paBHOBECHUE, UCIIApEHNE, KOHACHCAIMs, TUIaBJIeHNEe, KpUCTAJUIN3aLu,
KWUIIEHUE, BJIAKHOCTh BO3/lyXa, IOBBIIIEHUE JAaBJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPbITOM
COCyZ€, CBA3b MEKIY IapaMeTpaMH COCTOSHMs ra3a B H30IPOLECCaX, JJIEKTpU3aLus Tell,
B3aUMOJICHCTBUE 3apsI0B;

OIKCBIBATH MEXAaHUYECKOE JBHIKEHUE, MCIIOJb3Ys (PM3UYECKUE BEJIMYMHBI: KOOPIUHATA,
IyTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, CUja, UMIIYJIbC Teja, KHHETHYECKas
SHEprus, NOTEHLMAJIbHAs SHEprusi, MexaHudeckas paboTa, MeXaHWYecKas MOIIHOCTb; IpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (PU3UYECKUN CMBICH HCIONB3YEMbIX BEIMYUH, WX
0003HaueHMsI U €JUHULIBI, HAXOJUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PM3UYECKYIO BEIUUUHY
C IpyTUMU BEJIUYUHAMU;

ONMCHIBATh HM3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBJICHUS, HCIOJIb3YS
¢u3nueckue BEIMYMHBL: JaBJIEHUE Ta3a, TEMIIepaTypa, CPEAHssl KUHETHYECKas DSHEprus
XAOTUYECKOTO0 JIBWJKEHHUS MOJIEKYJ, CPEJHEKBAaJpaTH4YHasi CKOPOCTb MOJEKYJ, KOJHNYECTBO
TETUIOTHI, BHYTPEHHsSI DHEPrusi, padoTa ras3a, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JIBUTATEIISA; IPU ONKUCAHUM MTPABUIILHO TPAKTOBATh (DU3UYECKUM CMBICI UCIOIb3YEMbIX BEIUYHH,
uX OOO3HAYCHHMS W EIMHHUIBI, HAXOJUTHb (OPMYIBI, CBA3BIBAIONIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTHUMHU BEIUYHHAM;

ONMCHIBATh U3YUYEHHbIE JJIEKTPUUECKHUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mporecchl), UCMONIb3ys (PU3NUECKUE BETMUMHBL 3JIEKTPUUYECKHM 3apsil, 3JIEKTpUUYECKOe IOJIe,
HAnpsDKEHHOCTh  TOJIS,, IOTEHLMAJ, PAa3sHOCTb IIOTEHUMAIOB; IPU OINUCAHUM [PaBUIBHO
TPAaKTOBaTh (PU3MUECKUIM CMBICT MCIOJIB3YEMbIX BEIMYUH, UX O00O03HAuUeHUs M EAUHUIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BEITHUYNHAMU;

aHaJM3UpPOBaTh (PU3MUYECKHE MPOLECCHl U SIBIEHUS, UCHOJIb3yd (PU3MUYECKUE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenud, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coXpaHeHUs
MEXAHUYECKOM dHEPIuM, 3aKOH COXPAHEHMsI UMITYJIbCa, IPUHIUI CYNIEPIIO3ULIUN CHUJI, IIPUHIUI
paBHONpPABUS MHEPLMATIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETHUECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, I'a30BbIE 3aKOHBI, CBA3b CPENHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIOTHOM TemmepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUUYECKOrO 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTEeMAaTUYECKOE BhIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAIIWH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3IuyaTh yCIOBHS X O€30M1aCHOTO UCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

BBIMOJIHATh SKCIEPUMEHTHI 10 HCCIIEAOBAHUIO (PU3UUECKUX SBJICHUH M MPOIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpeHuil, Mpu 3ToM  (HOpMyIHpOBaTh
npobiemy/3agadyy M TUNOTe3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaThb YCTaHOBKY M3
MPeJI0KEHHOTO 000PYAOBAHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBL;

OCYILIECTBIISATh TPSIMBbIE U KOCBEHHBIE H3MEpPEHHS (PHU3UUYECKUX BEIWYHMH, NPH ITOM
BbIOMpaTh ONTUMANbHBIN CIOCO0 M3MEPEHUs M MCIONb30BaTh W3BECTHBIE METOIbl OLIEHKHU
MIOTPELIHOCTEN U3MEPEHU;

HCCIIEIOBaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEIMYMHAMHU C HCIOJb30BaHUEM
OpSAMBIX HW3MEPEHUHl, MpH OSTOM KOHCTPYMPOBaTh YCTAaHOBKY, (DPUKCHpPOBAaTh pe3yJbTaThl
MOJIyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEIMYHMH B BUIE TaOIMI] U TpaduKOB, JeNaTh BBIBOJbI
10 pe3yJbTaTaM UCCIIEI0BaHNUS;

coOnrofarh mnpaBuia O€30MacHOr0 TpyAa IMPU NPOBEACHHM HCCIEOBAaHUM B paMKax
y4eOHOTO OJKCIEPUMEHTa, Yy4eOHO-UCCIEI0BATENbCKOM UM IMPOEKTHOW JEATENbHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOPHOro 000pyI0BaHUS;



pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuyecKoW MOJENbI0, HCIONIb3Ys
(u3nyeckre 3aKOHbI M IPUHIUIIBI, HA OCHOBE aHAJIN3a YCJIOBHs 3a7a4dl BEIOMpaATh (PU3NYECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE UIs €€ pEeLIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH ITOJyYEHHOTO 3HaUeHUsI (PU3MUECKON BEIMUYHHBI,

pelaTh KayeCTBEHHbIE 3aJaud: BbICTPAUBATh JIOTMYECKU HENPOTHUBOPEUYMBYIO LIENOUKY
paccyKIeHUI ¢ ONIOPOi Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCTOJB30BaTh MPH PEUICHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTABICHUs y4yeOHOU u
HAYYHO-TIOMYJIIPHONW HMH(OpPMAIUM, MOJYYCHHOH W3 PA3IUYHBIX MCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATh [10JIy4aeMyl0 HH(POPMALUIO;

NPUBOUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IIPOLIECCOB OKPYXKAIOLIET0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCTIOJIb30BaTh TEOPETHUYECKUE 3HAHWSA 1O (U3UKE B TOBCEIHEBHOW JKHU3HU JIJIS
oOecrieyeHus 6€30MaCHOCTH TP OOpALEHUHN C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLUANIBHBIX POJIeH, MIIaHUPOBaTh paboTy
TPYIIbI, PalMOHAIBHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATENIHOCTH B
HECTaHJAPTHBIX CUTYaLUsX, aJeKBaTHO OLICHWBATh BKJIAJ KaXIOr0 M3 yYaCTHUKOB I'PYIIIBI B
pelIeHNne paccMaTpUBaEMON ITPOOIIEMBI.

K xonny oOyuenust B 11 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTO (U3MKU B (OPMUPOBAHUU COBPEMEHHOMH
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHH, B IIPAKTUYECKOMH
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTUHBI MUPA;

YYUTHIBATh TPAHMUIBI TPUMEHEHUS HW3YYEHHBIX (U3UYECKUX MOJENeH: TOYCUHBIH
JNIEKTPUYECKUN 3apsifl, Jyd CBETa, TOYEYHBIM MCTOYHUK CBETa, SJCpHAsi MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb aTOMHOTO sI/Ipa MPH PeIeHnH (PU3NIECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHUE SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKHM M KBAaHTOBOM (DM3MKH: AJIEKTpUYECKasi MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJECHCTBUE MArHUTOB, 3JEKTPOMAarHUTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacIpoCTpaHEHUE CBETa, OTPAKEHHE,
npenomiieHue, HuHTepdepeHuus, audpakuus W TMOJSIpU3alUsg CBETa, JUCIEpCUsi CBETa,
dorornekrpudeckuii 3¢dext (porodddekr), cBeToBOE NaBIeHNE, BOZHUKHOBEHHE TUHEIYAaTOro
CIIEKTpa aToMa BOJOPOJIa, ECTECTBEHHAs] U HCKYCCTBEHHAs PaJIMOAKTUBHOCTH;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEJ) U 3JIEKTPOMArHUTHbIE SBJIEHUS (IIPOLIECCHI),
UCTONB3Yysl (U3UYECKHUE BETUYMHBL: HIEKTPUUYECKHM 3apsil, cuja TOKa, DIEKTpPUYECKOoe
HaIpsDKEHUE, JIEKTPUYECKOE CONIPOTUBIICHHUE, PA3HOCTD ITIOTEHIIMAJIOB, JIEKTPOABUKYIIAS CHJIA,
paboTa TOKa, MHIYKIMS MarHUTHOro Mouisd, cwia Amnepa, cuia JlopeHna, MHAYKTUBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUUYECKOIO0 M MarHUTHOTO MOJIEH, MEepUuoJ] W 4YacToTa KosieOaHuM B
KoJIeOaTeNbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOIECCe TApPMOHUYECKUX DIIEKTPOMArHUTHBIX
KosneOaHui, (OKyCHOE pacCTOSHHE M ONTHUYEeCKas CuUja JIMH3bI, MPU OMNUCAHUM TPABUIBHO
TPAaKTOBaTh (PU3MUECKUN CMBICT MCIOJIB3YEMbIX BEIMYUH, WX OO0O03HAUEHUS M €JUHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUMHY C IPYTUMU BETUYUHAMU;

ONHUCBHIBATHh M3YYEHHBIE KBAHTOBBIC SIBIIEHUS W TPOLIECCHI, HUCHONb3YS (PU3HMUECKue
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHWTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, SHEPrus M
UMIynbc (OTOHA, TMEpPHOJ IMoJypaclaja, SHEpPrus CBsI3M AaTOMHBIX siep, NpPU ONMUCAHUHU
MPAaBWIBHO TPAaKTOBAaTh (U3NYECKUN CMBICI MCIOIb3YEMbIX BEIMYMH, HUX OOO3HAYEHHS U
€IMHUIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE NAHHYIO (DPU3MUECKYIO BEIUYHHY C JIPYTHMMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BEJTMUHHBI;



aHaATM3UPOBaTh (PU3MUYECKHE MPOIECChl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
OPUHLOMINBL 3aKkOH OMa, 3aKOHBI IIOCIENOBAaTENbHOIO M IAPAJICIBHOIO  COCIUHEHUS
IIPOBOJHUKOB, 3akOH JIKoyms—JIeHnma, 3akOH  JJIEKTPOMAarHUTHOM  MHIYKLUH, 3aKOH
IPSIMOJIMHEMHOIO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa It (oTodddeKrTa, 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
COXPaHEHHs HMIIYJIbCA, 3aKOH COXPAHECHMs DJIEKTPUUECKOrO 3apsja, 3aKOH COXPaHEHUs
MacCOBOI'0 4YMCIa, IOCTynaTsl bopa, 3aKOH PaJMOAKTUBHOIO pacmajna, IpU 3TOM DPA3IU4YaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPA)KEHUE W YCIOBHs (TPaHULIBL,
00jacTh) IPUMEHUMOCTH;

ONpPECIIATh HAIPaBJICHUE BEKTOpPA MHAYKLIUU MAarHUTHOIO IOJIA NPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuisl Jlopenna;

CTPOUTH U OIMCHIBATh N300pa’keHHE, CO3/1aBaeMOe MNIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBINOJIHATh OKCIEPUMEHTHI IO HWCCIEAOBAHHIO (DU3MUYECKUX SBICHUH W TPOLIECCOB C
UCMOJIb30BAHUEM IHPAMBIX M KOCBEHHBIX HU3MEpEHUH: 1pu 3TOM  (HOpMYJIMPOBATH
npobnemy/3agady ¥ THUIOTE3y Y4eOHOro OKCIEPUMEHTa, CcoOupaThb YCTAHOBKY U3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BHIBOBI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUS (PHU3UYECKUX BEIWYHMH, IMPH ITOM
BbIOMpPATh ONTHUMAJbHBIN CIIOCOO H3MEPEHUs M HCHOJIb30BATh H3BECTHBIE METObl OLEHKU
IIOTPEUIHOCTEN H3MEPEHU;

UCCIIEI0BATh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH:
IpU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YJIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nueckux BEIMYMH B BHUJE TaOMUIl W TpaduKOB, [AenaTh BBIBOABI 10 pe3yjibTaTam
UCCIICJOBAHNS,

cobuoiaTh IMpaBuia 0€30MacHOro TpyAa MpU MPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOrO SKCHEPHMEHTa, Yy4eOHO-MCCIENOBATEIbCKOM U  IMPOEKTHOW JESTEIbHOCTH C
UCIOJIb30BAHUEM U3MEPUTENIbHBIX YCTPOICTB U 1ab0paTopHOro 000pyI0BaHHUS;

pemath pacu€THblE 3aJayd C SIBHO 3aJaHHON (DU3UYECKOM MOJENbl0, HCIONb3Ys
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BIOUPATh (PU3HUECKYIO
MOJIeb, BBIACNATh (U3NYECKUE BEIMUMHBI U (OPMYJIbl, HEOOXOIWMBbIE s €€ pEeIIeHHUs,
HPOBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCcKOi BEIMUHHBI,

pemath KauyecTBEHHbIE 3aJauyd: BBICTPAaWBATh JIOTMUYECKH HEMPOTUBOPEUUBYIO IIETIOUKY
paccykIeHU ¢ OOpOi Ha U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCIOJb30BaTh NIPU pELIEHWH Y4eOHBbIX 3aJad COBpPEMEHHble HH(OPMAIMOHHBIE
TEXHOJIOTUHM [UI TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJCTaBICHUsS y4yeOHOU u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJIM3UPOBATh MOJTy4yaeMyro HH(OpMAIHIO;

OOBSACHATH NPUHLIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHS UX 0€30M1acCHOT0 MCII0JIb30BaHMsI B TOBCETHEBHOM JKU3HU;

PUBOJUTH MPUMEPHI BKJIa/a POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, B 00BsCHEHHE IPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHHA;

UCIIOJIb30BAaTh TEOPETHUECKWE 3HAHMUA MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MU OOpAIIeHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHMsI 3/I0POBbsI U COOJIIOZIEHHS HOPM SKOJIOTHYECKOTO MTOBEICHUS B OKPYXKAIOILEH cpenie;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IIAHUPOBATh paboTy
IpYNNbl, palMOHAIbHO pacHpelessiTh OOS3aHHOCTH U IUJIAHUPOBATh JESATENBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJlcKBaTHO OLIEHMBATh BKJIAJ KaXKJI0TO M3 YYaCTHUKOB T'PYIIIbI B
pelleHne paccMaTpruBaeMOi IPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsaun4yecTBo 4acoB DJIeKTPOHHbIE
HanmenoBanue (wnpoBbIe) HanpasJ/ieHust 1eiTeJIbHOCTH B
Ne n/mm a3/1eJI0B U TeM Konr bLHBI COOTBETCTBHH ¢ padouell MporpaMmMoii
pasit Bcero OHTPOI ¢ oOpa3oBaTe/ibHbIE p porp
NMPOrpamMMbI padoTeI BOCIIUTAHHUSA
pecypchl
Pazgen 1. DPUSUKA U METOAbI HAYYHOTI'O ITIO3SHAHUA
[IpoexTHas 3ai1ayua, HapaBJICeHHAs Ha
OCO3HAaHHUE LIEHHOCTU MMO3HAHU, [IPOSABIICHUE
®dusuka 1 METOBI bu6mmoteka [IOK H - 1P
1.1 2 . M03HABATEIbHOTO MHTEPECA, AKTUBHOCTH,
HAYYHOTO TIO3HAHUS https://m.edsoo.ru/7f41bf72
MHULMATUBHOCTH, JIIOO03HATEILHOCTH U
CaMOCTOSITEIILHOCTHA
Wroro no pazneny 2
Paznea 2. MEXAHUKA
[IpoexTHas 3a1aua, HapaBJIeHHAs Ha
Buborexa [JOK OCO3HAHUE LIEHHOCTHU MO3HAHUs, IPOSBICHHUE
2.1 Kunematuka 5 O3HABaTEILHOI0 HHTEPECA, aKTUBHOCTH
https://m.edsoo.ru/7f41bf72 peca, ’
MHUIMATUBHOCTH, JIIOO03HATEILHOCTH U
CaMOCTOSITEIILHOCTHA
[IpoexTHas 3am1aua, HaTpaBJIeHHAs Ha
Buborexa [JOK OCO3HAHUE LIEHHOCTHU MO3HAHUs, IPOSBICHHUE
2.2 NHAMUKa 7 [I03HABATEILHOIO NHTEPECA, AaKTUBHOCTH
a https://m.edsoo.ru/7f41bf72 peca, ’
HHUIIMATUBHOCTH, JII0003HATEIHLHOCTH U
CaMOCTOSITEIIbHOCTHA
[IpoexTHas 3a1aua, HapaBJIeHHAas Ha
0CO3HAaHWE [[EHHOCTH II03HAHUS, IIPOSIBIICHUE
3aKOHBI COXpPaHEHHUS B bubmuotexa [JOK H 1P
2.3 6 1 . MMO3HABATEIILHOTO UHTEPECA, AaKTUBHOCTH,
MEXAHUKE https://m.edsoo.ru/7f41bf72
HHUAIMATUBHOCTH, JIIOOO3HATEILHOCTH U
CaMOCTOSITEIbHOCTH
Hroro mo pazaeny 18
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Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

HpOCKTHaﬂ 3aaa4a, HalrpaBJICHHAA Ha
OCO3HAaHHUEC HCHHOCTHU IMO3HAHUA, ITIPOABJICHUC

OCHOBBI MOJIEKYJISIPHO- bubnuorexa HOK
3.1 . 9 ] MMO3HABATEIIPHOTO HHTEPECa, aKTUBHOCTH,
KHHETHYECKOW TCOPHHU https://m.edsoo.ru/7f41bf72
MHUIMATUBHOCTH, JII0003HATEILHOCTH U
CaMOCTOSATENLHOCTHA
[TpoekTHas 3aja4a, HanpaBJIeHHAs HA
0CO3HAHME LIEHHOCTH IIO3HAHUS, IIPOSIBIICHUAE
3.2 OCHOBBI TEPMOJINHAMUKU 10 bubmorexa [JOK H03HaBaTeJ'I§HOFO hHTEPECA aK"l,“I/I]fHOCTI/I
' P https://m.edsoo.ru/7f41bf72 peca, ’
HHUIMATUBHOCTH, JII0003HATEILHOCTH U
CaMOCTOSATENLHOCTHA
ITpoekTHas 3a/a4a, HapaBJICHHAS HA
ArperatHble COCTOSHUS 0CO3HAHME IEHHOCTH IIO3HAHUS, IIPOSIBIICHUE
3.3 BCIII_)IGCTBa ®dazoBbIE 5 bubmoreia [JOK H03HaBaTeJ'IIII>HOFO HUHTEpeca aK"l,“I/I]fHOCTI/I
' ' https://m.edsoo.ru/7f41bf72 peca, ’
TIePEXOJIbI HHUIMATABHOCTH, JII0003HATEILHOCTH U
CaMOCTOSATENLHOCTHA
Uroro no pazneny 24
Pazgen 4. DJIEKTPOJINHAMUKA
[IpoexTHas 3aa4a, HaNpaBlIeHHAs HA
0CO3HAHME [IEHHOCTH ITO3HAHUS, IIPOSIBIICHHE
4.1 DIEeKTpPOCTaTUKA 10 Bubmorexa [JOK n03HaBaTeJIIII,Hor0 HHTEpECa aKl,“I/I]fHOCTI/I
' p https://m.eds00.ru/7f41bf72 peca, ;
MHUIMATABHOCTH, JII0003HATEIILHOCTH U
CaMOCTOSITEILHOCTH
[TpoekTHas 3a/a4a, HaNpaBJICHHAS HA
ITocTostHHBIH OCO3HAHHE LIEHHOCTH MTO3HAHUS, IIPOSIBIIEHNE
4.2 SIIEKTPUUECKUN TOK. TOKH 12 Bubmoreia LJOK HOSH&BEITGJ‘IEHOFO HHTEpeca aK”I’“I/IlfHOCTI/I
' P : https://m.edsoo0.ru/7f41bf72 peca, ’
B Pa3IMYHBIX Cpeax HHUIIMATUBHOCTH, JII0003HATEILHOCTH U
CaMOCTOSATENLHOCTHA
Hroro no paszneny 22
IIpoekTHAas 3agaya, HANIpaBJIEHHAs Ha
PesepBHOE Bpemst 2 P Jlata, p

OCO3HAaHHUC NCHHOCTHU IMMO3HAHUS, ITIPOABJICHUC
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IMO3HaBaTCJIbHOI'0O HHTEPECA, aKTUBHOCTH,
WHUIUMATUBHOCTH, 110003HATEILHOCTH U

CaMOCTOSITENIbHOCTH
OBLIEE KOJIMYECTBO YACOB 68 3
I10 ITPOT'PAMME
11 KUIIACC
KoJsun4yecTBo 4acos DJIeKTPOHHBbIE
HanpaBieHus 1eTeJIbHOCTH B
HaumeHoBaHue pa3ie/ioB (uudposBbie) N N
Ne n/mm KouTtpoJbHbie COOTBETCTBHMH ¢ padoyeil mporpaMmoii
U TeM NPOrpamMMmbl Bcero o0pa3oBare/ibHbIE
padoTsI BOCIIUTAHUSA
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
[IpoexTHas 3agayda, HanTpaBJiIeHHAs Ha
MaruauTtHoe nosie. OCO3HaHUE [IEHHOCTHU MO3HAHUS
11 DneKTpoMarHuTHas 11 1 bubmorexa HOK I OHBJIGHI/IéI [MO3HABATEJIbHOTO I/’IHTG eca
' p https://m.edsoo.ru/7f41c97c P peca,
WHTYKIIHS AKTUBHOCTH, MHUITUATUBHOCTH,
JT0003HATETFHOCTH M CAMOCTOSITEIbHOCTH
Hroro no pasneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
[IpoekTHas 3aa4ya, HampaBJIeHHAs Ha
Mexanuyeckue u OCO3HAHUE IIEHHOCTH MO3HAHUS
2.1 ANEKTPOMArHUTHBIE 9 bubmorexa [TOK 1} OSIBJ'ICHI/I? MI03HABATEJILHOTO I:IHTe eca
' P https://m.edsoo.ru/7f41c97c P pecsa,
KoJieOaHus AKTUBHOCTH, MHUITUATHBHOCTH,
JT10003HATETFHOCTH ¥ CAMOCTOATEILHOCTH
[IpoekTHas 3a1a4ya, HaTIpaBlIeHHAs Ha
OCO3HaHUE IIEHHOCTH MMO3HAHUS
MexaHU4ecKne u but6mmoreka [IOK 1 ’
2.2 5 1 ) MIPOSIBJIEHUE TIO3HABATEIBLHOIO UHTEPECA,
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
AKTUBHOCTH, MHUITUATHBHOCTH,
JT10003HATETFHOCTH U CAMOCTOATEILHOCTH
[IpoekTHas 3a1a4ya, HanpaBlIeHHAs HA
bubmuoreka [JOK P jlata, p
2.3 Omruka 10 OCO3HaHME LIEHHOCTH MO3HAHUS,

https://m.edsoo.ru/7f41c97c

MPOABJICHUC ITO3HABATCIILHOI'O MHTCPCCA,
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Hroro no pazneny

24

AKTUBHOCTH, MHUIIMATUBHOCTH,
110003HATEIILHOCTH H CAMOCTOSITEILHOCTH

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUHA

3.1

OCHOBBI cieMaIbHON
TEOPUH OTHOCUTEIHHOCTH

Hroro no pasacity

Pa3znea 4. KBAHTOBAS ®U3UKA

4.1

4.2

4.3

OJ1eMEHTHI KBAHTOBOU
OIITHUKH

CrpoeHue atoma

ATOMHOE SApPO

Hroro no pazneny

15

OTHOCHUTEJBHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

5.1

DneMEeHTHl aCTPOHOMUU U
acTpodu3uku

7

bub6mmoreka [JOK

1 https://m.edsoo.ru/7f41c97c

HpOGKTHaSI 3aa4a, HaIlIpaBJICHHAA Ha
OCO3HAaHUEC ICHHOCTHU ITO3HAaHU,
MPOABJICHUC ITO3HABATCIIBHOI'O MHTECPCCA,
AKTUBHOCTH, MHUIIMATHUBHOCTH,
JIF0003HATEIIFHOCTH M CAMOCTOSITEIIEHOCTH

HpOGKTHaSI 3aaa4a, HalipaBJICHHAA Ha
OCO3HAaHHUEC LICHHOCTHU IIO3HAaHMA,
MPOABJICHUC ITO3HABATCIIBHOI'O MHTEPECA,
AKTUBHOCTHU, MHUIITMATUBHOCTH,
JIF0003HATEIIFHOCTH B CAMOCTOSITEIIEHOCTH

HpOGKTHaSI 3aaa4a, HalipaBJICHHAA Ha
OCO3HAHHUC LICHHOCTHU IIO3HAHWA,
MPOABJICHUC ITO3HABATCIIBHOI'O MHTEPECA,
AKTUBHOCTHU, MHUIITMATUBHOCTH,
JIF0003HATEIIFHOCTH B CAMOCTOSITEIIBHOCTH

HpOGKTHaSI 3aaa4a, HaIlipaBJICHHAA Ha
OCO3HAaHUC LICHHOCTHU IIO3HAHWA,
MPOABJICHUEC ITO3HABATCIBHOI'O MHTEPECA,
AKTUBHOCTHU, MHUIITMATUBHOCTH,
JIF0003HATEIFHOCTH M CAMOCTOSTEIILHOCTH

HpOCKTHa}I 3ala4a, HaIlIpaBJICHHAA Ha
OCO3HAaHUEC ICHHOCTHU ITO3HAHW,



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IIPOABJICHUEC ITO3HABATCIIBHOI'O MHTEPECA,
AKTUBHOCTHU, MHUIITMATUBHOCTH,
JIF0003HATEIBPHOCTH M CAMOCTOSTEIbHOCTH

Uroro no pazneny 7

Pa3nesa 6. OBOBIIAIOIIEE IIOBTOPEHHUE

HpOCKTHaH 3a1a4a, HalipaBJICHHAA Ha
OCO3HAaHUC LICHHOCTHU IIO3HAHW,

6.1 O000111ar011IEE TTIOBTOPEHUE 4 Enbmiorexa LIOK POSBIIEHHUE [TI03HABATEIBHOI0 HHTEPECA

' p https://m.edsoo.ru/7f41c97¢c P peca,
aKTUBHOCTH, HHAIIMATUBHOCTH,
JF0003HATEIBFHOCTHA ¥ CAMOCTOSTEILHOCTH

Uroro no pazneny 4
[IpoekTHas 3aj1a4ya, HaIpaBJICHHAs Ha
0CO3HaHME [IEHHOCTH [IO3HAHUS,

PesepBHOE BpeMms 3 MPOSIBJICHUE TIO3HABATEILHOIO HHTEPECa,

AKTUBHOCTHU, HHUIITMATUBHOCTH,
110003HATEIILHOCTH H CAMOCTOSTEILHOCTH

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 68 4

ITOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne ni/m Tema ypoka

KoaunuectBo
4acoB

Bcero

duzuka — HayKa O IpupoAac. HaquHe MCTOABI TO3HAHUA OKPYKAOIICTO MUpa

PaBHOMEpHOE IPSIMOIMHEWHOE IBUKEHNE
PaBHOyCKOpEHHOE NPSAMOINHENHOE ABUKECHUE

S OB W N

CBobogHOe masieHne. Y CKopeHue CBOOOTHOTO TaJACHUS

Ponb u MecTo pusnku B hpopMUpOBaHNUN COBPEMEHHOM HayuyHOU KapTUHBI MUpPA, B MPAKTUYECKOM IEATEIbHOCTH JIFOIeH
Mexanunyeckoe nBrxeHre. OTHOCUTEILHOCTh MEXAaHMYECKOTO ABUXKEHHUS. [IlepeMerienne, CKOpocTh, yCKOPEHUE

L
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7 Kpuonunelinoe npmxenue. [[BrokeHue MaTepualibHOM TOUKHU 1O OKPY>KHOCTH 1

8 [Tpunimn otHocuTenbHOoCTH ["anunes. MHepunanbHbie cucteMbl oTcyeTa. [lepriii 3akoH HeroToHA 1

9 Macca tena. Cuna. [lpuniun cynepno3uiuu cuil. Bropoii 3akon HetoToHa 111 MarepuaibHOU TOUYKH 1

10 Tperuii 3akoH HproTOHA 117151 MaTepUAIbHBIX TOYCK 1

11 3akoH BceMupHoro TaroreHus. Cuna tsoxectu. [lepBas kocMuueckasi CKOpOCTh 1

12 Cuna ynpyrocru. 3akoH I'yka. Bec tena 1

13 Cuna tpenus. Koapdumment tpenns. Cuia CONpOTUBICHUS MPH JABMKCHUU Tella B )KUIKOCTH HITH Ta3e 1

14 HOCTYHaTeJII)HO"e Y BpamlareabHoe ABMKEHUE a0COIIOTHO TBEPIOTO Tesma. MoMeHT cuibl. [lneuo cuibl. Y cnoBus 1
paBHOBECHsI TBEPAOTO Temna

15 Hmnynsc MaTepuanbHONH TOYKH, CUCTEMbI MaTePHANIbHBIX ToueK. VIMITyNbe CHITbl. 3aKOH COXpaHEHUS UMITYJIbCa. 1
PeaktuBHOE NBHXKEHUE

16 Pabota u moutHoCTh cuiibl. Knunernueckas 3Heprus MarepuanbHOW Touku. Teopema 00 M3MEHEHUH KUHETUYECKOW 1
SHEPTrUu

17 [TorenuuanbHas sueprus. [lorennmanpHas sHeprus ynpyro aeGopMupoBaHHOW MPYKUHBL. [loTeHIInanbpHast SHeprus Tena 1
BOJIM3U MMOBEPXHOCTH 3eMJIU

18 [ToTeHnnanbHbIe U HEMOTEHIIUANbHBIE CUITBL. CBA3b paOOThI HETIOTEHIIMAIBHBIX CUJI C U3MEHEHHEM MEXaHUYEeCKOU 1
HSHEPTUU CUCTEMBI TeJI. 3aKOH COXPAHEHHS MEXaHUUECKOW YHEPTUH

19 JlaboparopHas padota «lccrnenoBanue cBs3u pabOThI CUIIbI C K3MEHEHUEM MEXaHMYECKON SHEPIHH Tela Ha IpUMepe 1
PaCTSIKEHUSI PE3UHOBOTO KIYTa»

20 KonTponbhas pabota no reme «Kunematuka. J[nHamuka. 3aKOHbI COXpAaHEHUS] B MEXAHUKE» 1

21 OcHOBHBIE TIOJIOKEHUST MOJIEKYIIIPHO-KHHETUYECKOM Teopun. bpoyHoBckoe nBuxenue. Auddysus 1

22 Xapakrtep ABUKEHUS U B3aUMOJEICTBUS YaCTHUI BenlecTBa. MoJienu CTpOEHHUsI ra30B, JKUJIKOCTEN U TBEPABIX Tell 1

23 Macca monekyi. Kommgaectso BemiectBa. [TocrosaHas ABoraapo 1

24 TermmoBoe paBHoBecue. Temneparypa u e€ nzmepenue. [llkana remneparyp Lenbcus 1

25 Nneanensiii ra3 B MKT. OcHoBHOe ypaBHeHHe MKT 1

26 AGcomoTHas TemrepaTypa Kak Mepa cpeiHel KHHETUYEeCKOW SHEPTUH JIBYKEHUSI MOJIEKyJl. YpaBHeHne MeHeneena- 1
Kunaneiipona

27 3akoH JlanbToHa. ["a30BbIE 3aKOHBI 1

28 JlaboparopHas pabota «lccrnenoBanue 3aBUCHIMOCTH MEKIY MTapaMeTpaMu COCTOSIHHSI Pa3pEKEHHOTO Trazay 1

29 M3omporieccrl B u1eaabHOM Ta3e U UX rpadudecKoe Mpe/ICTaBIeHNe 1




BHyTpeHnHsis sHEprus TepMOAMHAMHYECKOW CUCTEMBI U CIIOCOOBI € n3MeHeHus1. KonnyecTBo TemioTsl U padora.

30 BryTpeHHsIs SHEpTHUsl 0JTHOATOMHOTO HJICATBHOTO Ta3a .
31 Bunel rennonepenaun 1
32 YnenpHas TEMI0EMKOCTh BemecTBa. KomuecTBo TEIUIOTHI ITpH TeIutonepenade. AaunadbaTHeIi mporecc 1
33 [TepBeIii 3aKOH TEPMOJUHAMHKH M €T0 IPUMEHEHHUE K H30IPoIleccaM 1
34 Heob6patumocts nporeccoB B mpupoze. BTopoit 3akoH TepMOAMHAMUKH 1
35 [Tpuntun nevicteus u KI1J[ TermoBoit MammHb 1
36 [uxn Kapro u ero KITJ] 1
37 DKojoru4eckue npoOIeMbl TEINI0OIHEPTETUKH 1
38 O606maromuit ypok «MonekynsipHas ¢pusrka. OCHOBbI TEPMOTUHAMHUKN 1
39 KonTponbhas pabota nmo teme «MosekynspHas pusnka. OCHOBBI TEPMOIMHAMHUKI 1
40 [TapooOpa3oBanue U KoHaeHcalus. Vcrapenre u KurneHue 1
41 AOCOIIOTHAsI 1 OTHOCUTEIIbHAS BIIAXXHOCTH BO3yXxa. HackIeHHbii nap 1
42 Teépnoe Teno. Kpucrannmnyeckue u amopublie Tena. AHU30TPONUS CBOMCTB KpUCTaLIOB. JKUJIKHE KPUCTAILIBL. 1
CoBpeMeHHbIE MaTepUaIIbI
43 [InaBnenue u KpucTauu3anus. Y aenbHas TermioTa rmiasnenus. Cyonumanus 1
44 YpaBHeHHE TEII0BOTr0O OanaHca 1
45 DnekTpu3anus Tel. JneKTpudeckuit 3apsaa. JlBa Buia aIeKTpUYeCcKUX 3apsioB 1
46 [TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS ANEKTPUIECKOTO 3apsaa 1
47 B3aumogpeiictue 3apsanoB. 3akoH Kynona. ToueuHslii aeKTpu4ecKuil 3apsij 1
48 HanpsxéHHOCTh 2ekTpudeckoro noiist. [IpuHImn cynepno3unuum MEeKTpUIeCKUX nojeu. JIMHun HanpsyK€HHOCTH 1
49 Pabota cun snextpocrarudeckoro nojist. [lotenmuan. Pa3HocTs moTeHImamoB 1
50 [TpOBOAHHKY ¥ TUDICKTPUKH B AJIEKTPOCTATUICCKOM IToJIe. JIMaeKTpraeckas MPOHUIIAaeMOCTh 1
51 OnexkrpoémrocTh. KonaeHncaTop 1
52 DNeKTPOEMKOCTh MIOCKOTO KOHJEHCATOpa. DHEPTrHsl 3apsiKeHHOTO KOHIEHCaTopa 1
53 JlaGopatopHas pabota "M3mMepeHue MeKTpOEMKOCTH KOHJieHcaTopa' 1
54 [IpuHIMT NEeHCTBUS U IPUMEHEHHE KOHEHCATOPOB, KOMUPOBAIHHOIO afapara, CTpyHHOTO IPUHTEpA. 1
DneKkTpocTaTHuecKas 3aluTa. 3a3eMJIeHHe FIeKTPOonpuOopoB
55 DIIEKTPUYECKHI TOK, YCIOBHS €ro cymectBoBanus. [locrosHubl TOK. Cuna Toka. Hanpsxenune. ConpoTuieHue. 3aK0H 1

OmMa Jy1st yyacTKa Lenu




56 [TocnenoBarenbHOE, NapaielibHOE, CMELIAHHOE COEJMHEHNE MPOBOAHUKOB. JIabopaTopHas pabora «M3ydyenue 1
CMEIIAHHOTO COEANHEHUSI PE3UCTOPOBY

o7 PaboTa 1 MOIIHOCTB AJEKTpUUECKOro Toka. 3akoH [xoynsa-Jlenia 1

58 3akon Oma a71s1 MOJTHOM (3aMKHYTOM) snekTpudeckoit renu. Koporkoe 3ambikanue. Jlaboparopnas padbota «/3mepenue 1
OJ1C ¥cTOYHUKA TOKA M €r0 BHYTPEHHETO CONPOTUBIIEHUS

59 ONeKTpOHHAs MPOBOAUMOCTb TBEPIBIX METAJIJIOB. 3aBUCMOCTb COIIPOTUBIIEHUS METAIJIOB OT TEMIIEpPaTyphI. 1
CBepXImpoBOAUMOCTh

60 DNeKTpuYecKuid TOK B Bakyyme. CBOWCTBA 3JIEKTPOHHBIX ITYYKOB 1

61 [TonynpoBogHHKY, X COOCTBEHHAs M IPUMECHas MPOBOAUMOCTb. CBolcTBa p—N-niepexona. [lonynpoBogHUKOBEIE 1
npuOopbI

62 DNEeKTPUYECKUI TOK B PAaCTBOPAX M pacIijiaBax dIEKTPOJIIUTOB. IICKTPOJIUTAYECKAS TUCCOIUALINS. DICKTPOITU3 1

63 OnexTpuueckuil TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOATENbHBIN pa3psia. MonnHus. [Inazma 1

64 DnexTpuueckue npruOopbl U YCTPOMCTBA U UX MpaKTUUYecKoe npuMeHeHue. [lpaBuia TeXxHuku 6€30MacHOCTH 1

65 O6o06maromuii ypok «JIeKTpOIHHAMHUKA) 1

66 KonTponbHas pabota no teme «nektpoctatuka. [1ocTOsHHBIN 31eKTpuyecKuil TOK. TOKM B pa3IMYHBIX CPEAax» 1

67 PesepsHblil ypok. KonTposibHas paboTa mmo teme "DnekTpoauHaMuka' 1

68 PezepsHblil ypok. O6061maronuii ypok mo tremam 10 kiacca 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
11 KJIACC
KoimmuecTBo
Ne i/m Tema ypoka 4acoB
Bcero

1 ITocTostHHBIE MAarHUTHI U UX B3auMoOJAecTBUE. MarHuTHOE 110J1e. BEKTOp MarHUTHOM UHAYKUMH. JIMHUY MarHUTHOU 1
WHTYKITIH

2 MaruauTHoe noje NpoBoJHUKa ¢ TOKOM. OnbIT Opcrena. BzaumoaeiicTBue NpoOBOJHUKOB € TOKOM 1

3 JlaGopatopHas padota «/3yueHre MarHuTHOTO MOJISE KATYIIKU C TOKOM» 1

4 JlelicTBuE MarHUTHOTO MOJISI HA MPOBOJHUK ¢ TokoM. Cunia Ammiepa. JlaboparopHas padora «MccnenoBanue neicTBus 1
IOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM»




5 JleficTBMe MarHWTHOTO TOJISI HA IBIDKYIITYIOCS 3apspDKeHHYIo yacTuily. Cuta Jlopenma. Pabota cunbl Jlopeniia 1

6 DnekTpoMarauTHas UHAYKUMs. [loTok BekTopa MarHutHOM MHAYKIKKA. DIC nHAYKIKMHA. 3aKOH 3JIEKTPOMarHuTHOM 1
nHaykuuu Papanes

7 JlaboparopHas pabota «lccrienoBanue siBICHUS JIEKTPOMATHUTHOW WHIYKITHI) 1

8 HNunyktuHOCTh. SIBAeHue camounaykuuu. IC caMOMHAYKIIMU. DHEPTHUsI MATHUTHOTO MOJISI KATYIIKU C TOKOM. 1
DJIEKTPOMAarHuTHOE I10JIe

9 TexHu4YecKne yCTpOMCTBA U UX MPUMEHEHHE: MTOCTOSTHHBIE MAaTHUTHI, JICKTPOMArHUTHI, AJICKTPOIBUTATE b, YCKOPUTEIN 1
AJIEMEHTAPHBIX YaCTHUIl, HHIYKIIMOHHAS TIeYb

10 O6o06maromuit ypok «MarautHoe nosie. DIeKTpOMarHUTHAsT MHTYKITHSI 1

11 KonTponbhas pabota no reme «MarHuTHoe mosie. JIeKTPOMarHuTHas UHAYKIIUSD) 1

12 CBoOoaHBIC MEXaHUUYECKHE KoyleOanus. ["apMoHnueckne Koyebanus. Y paBHCHHE TrapMOHMYECKUX KOJICOaHUH. 1
IIpeBpaiienue s3uepruu

13 JlabopaTtopHas paborta «MccienoBanue 3aBUCUMOCTHU MIEPUO/Ia MAJIBIX KOJICOaHUH Tpy3a HA HUTHU OT JUTMHBI HUTU U 1
Macchl Tpy3a»

14 Konebarenbuplit KoHTYp. CBOOOAHBIE 3TIEKTPOMArHUTHBIE KOJIEOAHUS B UJICAIbHOM KOJIe0aTeTbHOM KOHTYpe. AHAIIOTUS 1
MEXIy MEXaHUYECKUMH U SJIEKTPOMArHUTHBIMH KOJIEOAaHUSMHU

15 ®opmyna ToMcoHa. 3aK0H COXpaHEHHS YHEPTUHU B UICATHHOM K0JIeOAaTETHbHOM KOHTYPE 1

16 [IpencraBienue o 3aTyxaronux konedaHusx. BeiHy)1eHHbIe MexaHndeckue konebanus. Pesonanc. BeiHyX1eHHbIE 1
AJIEKTPOMArHUTHBIE KOJIeOaHMsI

17 [Tepemennsblit Tok. CUHyCOUJaNbHBIN IEpEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOT0 TOKA. AMIUIUTYAHOE U IEUCTBYIOIIEE 1
3HAYEHHUE CUJIbI TOKA U HATIPSKEHUS

18 Tpanchopmarop. [IponsBoacTBo, nepenava u MOTpedIeHUE NEKTPUIECKON YIHEPTHH 1

19 VYeTpoicTBO M MPAaKTHYECKOE MPUMEHEHHE SJIEKTPUUYECKOT0 3BOHKA, TeHEPAaTOpa MEPEMEHHOI0 TOKa, TUHUN 1
aJIEKTpoTepead

20 DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE JIEKTPOIHEPTuu. KylbTypa HCTIOIb30BaHUS AIEKTPOIHEPTUH B TTIOBCETHEBHOM 1
JKU3HU

21 Mexanudeckre BOJIHBI, yCIIoBUS pactipoctpanenus. [lepuoa. CkopocTh pacnpocTpaHeHUs U JUTMHA BOJHBL. [lomepeyunsie 1
Y TIPOJIOJIbHBIE BOJTHBI

22 3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. Beicota ToHa. TeMOp 3Byka 1

23 DJIEKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTh. [lIKkana a3neKTpOMarHuTHBIX BOJIH 1

24 [IpuHiuIbl paagnocBa3u U TeneBuacHus. Pazsutue cpeacTs cBsa3u. Pagnonokamus 1




25

KonTponbhas pabota «KoneGaHust 1 BOJTHBI»

1
26 [IpsamosiuHeitHOE pacIpOoCTpaHEHUE CBETA B OJHOPOIHOM cpefie. ToyeuHbli ncTouHuK cBeta. Jlyd cBera 1
27 OTtpaxxeHnue cBeta. 3aKOHbBI OTpaskeHus cBeTa. [locTpoenne n300pakeHUH B IJIOCKOM 3epKajie 1
28 [Tpenomnenue cera. [lonnoe BHyTpeHHee oTpaskeHue. [IpenenbHblil yroy mojJHOro BHYTPEHHET0 OTPaskeHUs 1
29 JlaGopaTtopHas pabora «3mepeHne moka3aress IPeJTOMICHHUS CTEKIIa» 1
30 JIunssl. [Toctpoenne n3obpaxkeHuii B aunH3e. @opMyiia TOHKOM JMH3BI. Y BEIUYSHUE JINH3BI 1
31 JlaboparopHas pabota «lccrnenoBanue CBONCTB N300paKCHUN B JTMH3AX)» 1
32 Hucnepcus cBera. CnoxxHbli cocTaB 6enoro ceera. L[pet. JlabopaTopnast pabora «Habnronenue aucnepcun cBeTa 1
33 WuTtepdepennus creta. Judpakmnus ceera. AudpaknrnonHas pemeTka 1
34 [TonepedynocTh cBeTOBBIX BOJIH. [lossipusanus ceera 1
35 OnTuueckue npudOpsI U yCTPOICTBA U YCIIOBUS UX 0€30IaCHOr0 NPUMEHEHUs 1
36 ['paHuUIIBI IPUMEHUMOCTH KJIACCUYECKOU MeXaHUKHU. [locTynarel ceruanbHOW TEOPUH OTHOCUTEILHOCTH 1
37 OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHH U COKPAILIEHUE ITTUHBI 1
38 DHeprus v UMIYIbC PENATUBUCTCKOW YacTHIIbl. CBSA3b MAacChl C SHEPTUEH M UMITYJILCOM. DHEPrusl MOKOs 1
39 KontponbHas padora «OnTtrka. OCHOBBI ClIEIMATbHON TEOPUH OTHOCUTEIBHOCTHY 1
40 ®otonbl. Popmyina [lnanka. Heprus 1 UMIyabC GpoToHA 1
41 OTxpeiTre U uccnenopanue Gorordpgexra. Oneitel A. I'. CroneroBa 1
42 3akonsl Gororddexra. YpapHenue Junmrerna s porosrddexra. «Kpacnas rpanuna» pororddexra 1
43 Jasnenue cBera. OnwiTel [1. H. JIebeneBa. Xumudeckoe JeWCTBHE CBETa 1
44 TexHUuyeckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHHE: (JOTOIEMEHT, (OTOAATUUK, COJTHEUHas: OaTapesi, CBETOAMO/ 1
45 Pemenne 3amag mo reme «IJI€MEHTHI KBAHTOBOM OITHUKNY 1
46 Mopnenb atoma Tomcona. OnbiTe Pesepdopa mo paccesauro a-dactui. [Inmanerapras Momens atoma 1
47 [Toctynars! bopa 1
48 Wzny4yeHnue u norjiorieHne GOTOHOB MPH MEPEX0JIe aTOMa C OJIHOTO YPOBHsI SHEPTUH Ha ApYroil. Buasl ciekTpos 1
49 Bonnosslie cBorcTBa yacTuil. Bonnsl ne bpous. KopryckynsipHo-BoiaHOBOM Ayanu3M. CHOHTAHHOE U BBIHYKICHHOE 1

U3JTy9YeHUE

50 OTkpeITHE pagroakTUBHOCTH. OnBITE Pesepdopa mo onpeneneHnio coctaBa paaioakTHBHOTO U3ITyIeHUS 1
51 CsaoiicTBa anb(da-, 6era-, ramma-u3nydeHus. BausHue paaroakTHBHOCTH Ha )KUBbIE OPraHU3MBI 1
52 OTKpbITHE TPOTOHA M HEUTpOHA. M30TombI. Anbda-pacmaa. IJIeKTPOHHBIA U MMO3UTPOHHBIN OeTa-pacman. ["amma- 1




HN3JTYy4CHUC

DHeprus CBS3U HYKIJIOHOB B sifpe. SnepHbie peakuuu. SAnepusiit peaktop. [IpobiieMsl, mepcrnekTuBbl, 3KOJOTHYECKHE

53 ACTIEKTBHI SJIEPHOH SHEPTETUKU 1

54 OnemeHTapHbIe YacTHIBI. OTKPBITHE MTO3UTPOHA. MeTOo bl HAOIIOIEHUS U PETHCTPALIMU dJIEMEHTApHBIX YacThll. Kpyrisiid 1
ctonn «PyHAaMeHTalIbHbIE B3aUMOAECUCTBUS. ENMHCTBO (U3NUecKoil KapTUHBI MUPay

55 Bup 3B€3nH0r0 Heba. Co3Be3aus, sipkue 3BE3/bl, INIAHEThI, UX BUAUMOE JBMkeHue. ColHeyHas cucremMa 1

56 Counnie. ConHeyHass akTUBHOCTh. McTounuk sHeprun CoJiHIa U 3BE3]T 1

57 3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/1bI INIABHOM 11OCIIE0BATENLHOCTU. BHYTpEeHHEE CcTpOEHUE 3BE3. 1
CoBpeMeHHbIE NTPEJICTaBICHHsI O IPOUCXOXKAECHUH U 3BotoIMH CoHLA U 3BE3]

58 Muneunsiii [Tyte — nama ["anaktuka. [lonoxenue n asuxenue Connua B ['anaktuke. ['anaktuku. YEpHbIe ObIPHI B SApax 1
raJlaKTHUK

59 Bcenennas. Pa3zoeranue ranaktuk. Teopust bonbinoro B3peiBa. PennkroBoe n3mydueHne. MeraraiakTika 1

60 Hepemiennsie mpo6aemMbl aCTpOHOMUHU 1

61 KonTponbHast pabota «D51eMEeHTHI aCTPOHOMHH U acTPODUZUKI» 1

62 O6o06matomuii ypok. Ponb pu3uku 1 acTpOHOMUU B 9KOHOMHYECKOM, TEXHOJIOTUUECKOU, COITUATTBHOU U ATUYECKOM 1
cdepax IesTeIbHOCTH YeloBeKa

63 O606maromuit ypok. Posib 1 MecTo pU3UKH U aCTPOHOMUU B COBPEMEHHON HAyYHOW KapTUHE MHpa 1

64 O606maromuii ypok. Poib ¢pusnyeckoii Teopuu B GopMUPOBAHUN IPEICTABICHUN 0 (U3NYECKON KapTUHE MHpa 1

65 O606H1a101111/1171vyp01<. MecTto ¢u3nueckoit KapTUHBI MUpa B OOIIEM Psily COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX 1
NpeCTaBICHUI 0 IpUpoae

66 PesepBHblil ypok. MaruuTHoe nose. JIeKTpoMarHuTHast HHAYKIUS 1

67 PesepsHblil ypok. OnTuka. OCHOBBI ClIEUAIBHOW TEOPUHU OTHOCUTEIBHOCTH 1

68 Pesepnsrii ypok. KBantoBast pusuka. D1eMeHTHI aCTPOHOMHH M aCTPOPUIUKU 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
HPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» ®usuka, 10 xknace/ Mskumes I'.51., byxosueB b.b., Corckuii H.H. mox pemakiueit
[TapdentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

» dusuka, 11 knace/ Mskumes I'.JI., byxosues b.b., Yapyrun B.M. nox penakiueit
[TapdentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
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