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INOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 10 ¢u3nuke 0a30BOTO YypOBHS Ha YPOBHE CpEIHEro oO0Imero ooOpa3oBaHUs
pazpaboTaHa Ha OCHOBE TIOJIO)KEHUH M TpeOOBaHMII K pe3yabTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHON mporpaMmsbl, mpeactaBieHHbx B ®I'OC COO, a takxke ¢ yuéroMm (emepaabHOI
paboueil mporpaMmbl BOCHHUTAaHUS M KOHILEMIMH TpenojaBaHus ydyeOHoro mpeamera «Dusmka» B
oOpa3oBaTenbHbIX  opraHum3zauuax  Poccuiickoit ~ @exnepanuu,  peaqu3yrolIMX  OCHOBHbBIE
o0pa3oBaTelibHbIE IPOTPAMMBI.

Copgepxanue mporpaMMmbl Mo (U3MKE HAMpaBiIeHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa oOywaromuxcst 10—-11 xmaccoB mpu oOyueHnu ux (usuke Ha 6a30BOM YpOBHE Ha
OCHOBE CHCTEMHO-JCSITEIBLHOCTHOTO moaxona. [Iporpamma mo ¢u3mke COOTBETCTBYET TPEOOBAHUSAM
OI'OC COO kK mIaHHPYEMBIM JIMYHOCTHBIM, NPEIAMETHBIM W METANpEeJIMETHBIM pPE3yJbTaTam
oOydeHHs, a TaKKe YYHUTHIBAET HEOOXOJUMOCTh peanu3alli MEXIPEAMETHBIX CBsi3el (QU3uKU ¢
€CTECTBEHHO-HAYYHBbIMU Y4E€OHBIMU IpeAMETaMu. B Hell onmpenesstoTcsi OCHOBHBIE LI€JIM M3Y4EHUS
(Gu3MKK Ha YpOBHE CpeaHEro ooOuiero oOpa3oBaHUs, IUIAHUPYEMBbIE pe3yJbTaTbl OCBOECHUS Kypca
(bu3KKY: THYHOCTHBIC, METANPEAMETHEIE, ITpeIMeTHbIE (Ha 0a30BOM YpPOBHE).

[Tporpamma no (puzmKe BKIIOYAET:

o IUTAHUPYEMBIE PEe3yNIbTaThl OCBOEHUSI Kypca (pu3mku Ha 0a30BOM ypOBHE, B TOM YHUCIIE
peIMETHBIC PE3yIbTAThI MO r0JIaM O0yUYEHUS;

o coziepkanue yuyeOHoro npeamera «dusukay 1mo rogam 00y4eHuUs.

Odu3rka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOJBI, BHICTyMas B KayecTBE y4eOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ] B CUCTEMY 3HAaHUI 00 OKpYXKarolleM MUpE.
[konpHBINH Kypc (pU3MKK — cUCTEMOOOpa3yIOIUN JJIsi €CTECTBEHHO-HAyUYHbIX yYEOHBIX IPEIMETOB,
MOCKONBKY (DM3MUECKHE 3aKOHBI JIeKAaT B OCHOBE MPOIIECCOB U SBICHUM, H3yYaEMBIX XHMHEH,
Ouonoruelt, gusnueckoil reorpadueil u actpoHomuei. Vcnosnap3zoBaHue M aKTMBHOE NPUMEHEHUE
¢Gu3nyecKkux 3HAHUM OINpeAeNseT XapakTep W pa3BUTHE pa3HOOOpPa3HBIX TEXHOJOTHM B cdepe
SHEPreTHKH, TPAaHCIOpPTa, OCBOEHHS KOCMOCA, IIOJYyYEHHUS HOBBIX MAaTE€pHaIOB C 3aJaHHBIMU
cBoiicTBaMM M JApyrux. V3ydyenue ¢u3MKu BHOCUT OCHOBHOM BKJIaJ B (POPMHPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydaroImuxcs, B (OpPMHUPOBAHHE YMEHUW MPUMEHSATh HAYUHBIH METOJ
MO3HAHUS MPU BHINOJIHEHUN UMHU yYEOHBIX UCCIIEeI0BaHUM.

B ocHoBy kypca Qu3MKu i YPOBHSI CPEIHETO OOIIEro 0Opa3oBaHHS TOJIOKEH Psa UIEH,
KOTOPBIE MOKHO pacCMaTPUBATh KaK MPUHITUIIBI €r0 TOCTPOSHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypcC SIBISETCS JIOTMUYECKH 3aBEPUIEHHBIM, OH
COJIEP’KUT MaTepuall M3 BCEX paslieloB (M3HMKHM, BKIIOYAET KaK BOIPOCHI KIACCHYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ Hell MaTepuan Kypca (U3MKH OOBETUHEH BOKPYT
dusznueckux teopuii. Beaymmm B Kypce sBIsieTcs (GOPMUPOBAHUE MPEICTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BEIIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanuszanus mnpeamnosaraeT HCHOIb30BaHUE T'yMaHUTAPHOTO
noTeHIMaza (U3NIECKOM HayKH, OCMBICICHUE CBSI3U Pa3BUTHS (U3UKU C pa3BUTHEM OOIIECTBa, a
TaKXKe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU U HKOJIOTHUECKUMH MPOOIEMaMH.

Hoes npuxnaomoii nanpasnennocmu. Kypc Qusumku mpezmnonaraeT 3HAKOMCTBO C IIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes sxonocuzayuu  peamu3yercss TOCPEIACTBOM  BBEACHHUS  DIIEMEHTOB  COJEpIKaHus,
MOCBALIEHHBIX SKOJIOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHBI C Pa3BUTUEM TEXHUKHU



U TEXHOJOrHH, a Takxke OOCYyXKIeHHs TpoOJieM palloHaIbHOTO MPUPOJONOIL30BAaHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.

CTrep>KHEeBBIMU 3JIEMEHTaMH Kypca (U3UKH Ha yPOBHE CPEAHETO 001Iero o0pa3oBaHUs SBISIFOTCS
¢buznueckue treopun (hopMupoBaHUE MPEICTABICHUN O CTPYKType MOCTpOeHUs: GU3NUYECKON TeopuH,
ponu (yHIaMEHTANbHBIX 3aKOHOB M NPHUHLHUIIOB B COBPEMEHHBIX IMPEACTABICHUSX O MPUPOJE,
IpaHUIlaX MPUMEHUMOCTH TCOPHA, IS OMTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U IPOIECCOB).

CHCTEeMHO-ISATEIPHOCTHBIA TOAX0A B Kypce (U3HKH pean3yeTcsl MPEeXIe BCEro 3a CUET
OpraHM3ali SKCIEpUMEHTAIbHON JedarenbHocTH oOyuaromuxcs. [lns 06a3oBoro ypoBHs Kypca
GuU3MKM — S5TO HCHOJB30BAHHUE CHCTEMbl (DPOHTANBHBIX KPATKOBPEMEHHBIX OSKCIIEPUMEHTOB U
1ab0paToOpHEIX paboT, KOTOPBIEC B IIporpamMme Mo GPu3uKe 0ObeTUHEHBI B OOIIHIA CIIUCOK YIEHUIECKUX
MPaKTHYEeCKUX paboT. BhineneHre B yKa3aHHOM MepeyHe 1ab0opaTOpHBIX padoOT, MPOBOAUMBIX IS
KOHTPOJISI U OIEHKH, OCYIIECTBIISETCS YYaCTHHKAMHU O0Opa30BaTENBbHOTO IMpoliecca HCXOonsd U3
0COOCHHOCTEH MIIaHUPOBAHUA U OCHaIeHUs KabuHeta pusuku. [Ipu sTom obecrieunBaeTcs OBIaieHNE
O0yJalOMUMHUCS YMEHUSMH TPOBOJUTH KOCBEHHBIC W3MEPEHUS, HCCIICIOBAHUS 3aBUCHUMOCTEH
(U3HYECKUX BEIMYMH U TIOCTAHOBKY OIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

bonbuioe BHUMaHUE yaensieTcsl PelIeHUI0 PacuéTHBIX M KaueCTBEHHBIX 3amad. llpu atom mns
pacu€THBIX 3a/a4 MPUOPUTETOM SIBISIFOTCS 3aJaud C SBHO 3aJaHHON (PHU3UYECKOW MOJEINbIO,
MO3BOJISIOIINE MPUMEHSATh H3YUCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3jielia Kypca, TaK
W WHTETPUPYS 3HAHWS W3 Pa3HBIX pa3ieioB. J[Is KadeCTBEHHBIX 3aJa4d MPHOPUTETOM SIBIISIOTCS
3a/laHusl Ha OOBSICHEHHE MPOTEeKaHWs (DU3MUECKUX SBICHUN U MPOIIECCOB B OKPYKAIOIIEU KU3HH,
TpeOyrorire BeIOOpa (pu3ndeckoid MOIEH ISl CUTYalllH MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusamu ®I'OC COO k MarepuasbHO-TEXHUYECKOMY O0ECIeYeHHUI0
ydeOHOro mpoiiecca 0a30BBI ypoBEHb Kypca (PU3MKK Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs
JOJKeH U3y4aThCsl B YCIOBUSX MPEIMETHOr0 KaOWHeTa (PU3WKU WM B YCIOBUSAX MHTETPUPOBAHHOTO
KaOWHEeTa MPeAMETOB €CTECTBEHHO-HAYYHOTO [IMKIa. B kaOuHeTe PU3MKH JOMKHO OBITH HEOOXOUMOE
nabopaTtopHOe 00OPYIOBaHUE JUISI BBIOJHEHUS YKAa3aHHBIX B IMPOTrpaMMe MO (PHU3UKe yU4CHUYIECKHX
NPaKTUYECKUX paboT U AEMOHCTPALMOHHOE 000py/I0BaHHE.

JleMoHCTpalMoHHOE 000pYyI0BaHHe (POPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM MUHUMATBHOM
JIOCTaTOYHOCTH U 00OecrevynBaeT MOCTAHOBKY MEPEYUCICHHBIX B MporpaMMe Mo (HU3MKe KIFOUYEBBIX
JEMOHCTpAIMA Il HWCCIICIOBAHUS M3YYaeMbIX SBICHHH MW TPOIECCOB, OSMIMPUYCCKUX U
(GyHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHU.

JlaboparopHoe 000pyAOBaHUE [JIS YYCHHYECKUX MPAKTUYECKHX paboT Qopmupyercs B BHIE
TEMaTHYECKUX KOMILUIEKTOB U OOECTIeUNBAETCS B pacuéTe OJHOT0 KOMIUIEKTa Ha JBYX OOyYarOITUXCS.
Temarndeckne KOMIUICKTBI JIa0OpAaTOPHOTO OOOPYJAOBAHHUS JOJDKHBI OBITH TIOCTPOSHBI Ha
KOMIUIEKCHOM HCITOJIb30BaHUN AHAJIOTOBBIX W IU(PPOBBIX MPHUOOPOB, a TaKkKe KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJIE TN POBBIX Ja00paTOpUid.

OCHOBHBIMH TENIIMH U3Y4YeHHsI PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

o dbopMUpOBaHHE WHTEpeca H CTPEMJICHHS OOYy4alolMXcsi K HaydyHOMY HW3YYCHHIO
MPUPOJIBI, PA3BUTHE UX WHTEIJIEKTYyaTIbHBIX U TBOPUECKHUX CIIOCOOHOCTEI;

o pa3BUTHE TPEJICTaBICHH O HAYYHOM MeETOJe TO3HaHus U (HOpMHUpOBaHHE
HCCJIEIOBATEIILCKOTO OTHOIICHHUS K OKPYXKAIOIINM SIBJICHUSIM;

o (hopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pEe3yJIbTaTa M3YYCHHS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

o (dbopMUpOBaHHE YMEHHUI OOBSICHATH SBICHHS C UCIOIb30BaHUEM (DU3MUECKUX 3HAHUU U
HAy4YHBIX JI0Ka3aTEIbCTB;



o (dbopmMHUpoBaHKE MPEACTABICHUNA O poyd (DU3MKHM A Pa3BUTUS APYTHMX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHune 3THX Leield 00ecriedrBaeTCsl peIeHueM CIEAYIONINX 33/1a4 B MPOIECCe U3yUCHHS
Kypca (PM3UKH Ha YPOBHE CPETHETO OOIIEro 00pa3oBaHuUs:

. npuoOpeTeHrue CUCTEMBbI 3HAaHUM 00 O0ImUX (U3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOPHSIX, BKJIIOYAs MEXAHWUKY, MOJICKYJSIPHYIO (HU3UKY, HJIEKTPOAMHAMHUKY, KBAaHTOBYIO (H3UKY M
3JIEMEHTHI aCTPO(PU3UKY;

o ¢dbopmMHpoBaHHE yMEHUH TNPUMEHATH TEOPETUUYECKUE 3HAHUS ISl OOBSACHCHHS
busznYeCKUX SIBICHUN B IPUPOJIE U JIJIS IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKU3HH;

o OCBOCHHE CIIOCOOO0B PelIeHHsI pa3IMYHbIX 33]1a4 C SIBHO 33JaHHON (PU3MYECKON MOJIEIBIO,
3a/1a4, MOJPa3yMEBAIOIIUX CAMOCTOSTENIbHOE CO3aHue (PU3UUYECKONW MOJENH, aeKBaTHOW YCIOBUSIM
3aJa4u;

o MOHUMaHue (U3NYECKUX OCHOB M MPHUHIIUIIOB JEHCTBUS TEXHHUYECKHX YCTPOMICTB W
TEXHOJIOTUYIECKUX MPOIECCOB, UX BIUSHIS Ha OKPYKAIOIIYIO CPENY;

o OBJIAJICHHE METOJaMH CaMOCTOSITENIbHOTO IUJIAHHUPOBAHUS W MPOBEACHUA (PUIUYECKUX
OKCIEPUMEHTOB, aHalIM3a W UHTepHpeTanud WHPOPMAIHUU, OIpPEIeNIeHUs]  JTOCTOBEPHOCTH
MOJYYEHHOTO Pe3yiIbTaTa;

o CO3JIaHHE YCIIOBUH /ISl Pa3BUTHA YMEHHH NPOEKTHO-HUCCIEI0BATENLCKOM, TBOPUYECKON
JESITeIbHOCTH.

Ha uzydenue pusuku (6a30Bblii ypOBEHB) Ha YPOBHE CPEAHETO OOIIET0 00pa30BaHUs OTBOAUTCS
136 gacos: B 10 kiacce — 68 yacoB (2 yaca B Heen0), B 11 kimacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraemelii B mporpamMmme no (uU3uKe INepeueHb J1a0O0paTOPHBIX U MPAKTUYECKUX padboT
SBJISIETCS PEKOMEHIOBAHHBIM, YUMTENb JeJaeT BbIOOp MpoBeIeHHs 1a00paTOPHbIX pabOT U OIBITOB C
y4€TOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuXcs.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka u MeTOAbI HAYYHOT'0 MO3HAHUS

®usuka — Hayka o mnpupozae. HayuHble MeToAbpl MO3HaHUSA OKpyxaromero mwupa. Pois
HKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIIEPUMEHT B (PH3UKE.

MogenupoBanue Gpu3nuecKux siBieHUH U npoueccoB. Hayunsie runoressl. @u3nueckue 3aKOHbI
U Teopuu. ['paHuLIbI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpuHIun cooTBeTCTBUS.

Ponp um w™ecto ¢usuku B (GOPMUPOBAHUM COBPEMEHHOW HAy4YHON KapTUHBI MHUDPA, B
IPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHanoroBble U TU(POBBIC H3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBuxkeHue. OTHOCUTEIBHOCTh MEXaHWYECKOro ABMKeHHd. Cuctema OTcuéra.
Tpaexropus.

[lepemenienue, CcKOpocTh (CpelHsii CKOPOCTb, MTIHOBEHHas CKOPOCTb) M YCKOpEHUE
MaTepUaJIbHOM TOYKU, WX MPOEKIMH Ha OCH CHUCTeMbl KoopnauHar. CllokKeHuEe NepeMelieHud u
CJI0’KE€HUE CKOPOCTE.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE MpPSIMOJMHEHHOe JABMKeHHe. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, YyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOUYKH OT BPEMEHH.

CBoOoaHOe majieHne. Y CKopeHue CBOOOTHOTO TaACHHUS.

KpuBonuneiinoe neuxenue. J[BuxeHne MarepuaabHOM TOUKH MO OKPYKHOCTH C IOCTOSIHHOM IO
MOJIYJIF0 CKOpPOCTBIO. YTJOBas CKOpPOCTb, JHHEHHass ckopocTh. [lepmon u yactota oOpaiieHus.
lenTpocTpeMHUTENIEHOE YCKOPEHHE.

TexHU4YeCKHe YCTpPOMCTBA U TPAKTUUYECKOE MPUMEHEHHE: CIHJIOMETpP, JIBWKEHUE CHapsIOB,
LEMHbIE U peMEHHBIE TIEpPEIayu.

Llemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, MILTIOCTPALIAS] KHHEMAaTHYECKUX XapaKTEPUCTHK JABUKCHUSI.

[IpeoOpa3zoBanue MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBmxeHus Tena, OpOIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, nabopamopuule pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXKEHUS C 1I€JIbIO ONPEEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOILIECHUS MEXKIY NYTSIMHU, NPOMJIECHHBIMU TEJIOM 3a MOCIeAOBaTelIbHbIC
paBHBIE MPOMEKYTKH BPEMEHH NPH PaBHOYCKOPEHHOM JIBIDKCHHH C HAYaJbHON CKOPOCTHIO, pAaBHOM
HYJIIO.

N3yuyenue aBUKEHUS IApPUKA B BA3KOU KUJKOCTH.

W3ydeHne ABMKEHUS Tea, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunmun otHocutenbHocTH [Manunes. IlepBwiii 3akoH HerloToHa. MHepuualibHbIE CHUCTEMBI
OTCYETA.



Macca tena. Cuna. [Ipunmun cynepnosunuu cuii. Bropoit 3akon HeroToHa 11t MmaTepuaibHOM
Touku. Tpernii 3akoH Hpl0TOHA /U1l MaTepUaIbHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. I[lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, ckoiabxkeHus, kadenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHUSI CKOJBKEHUs W cuia TpeHus nokos. Koapduument tpenus. Cuia CONpPOTUBICHUS NPU
JBUKEHHUM TeJa B KUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cunbl. YciaoBusi paBHOBECHS TBEPIOTO
Tena.

TexHuueckue ycTpocTBa M IPAKTUUYECKOE IPUMEHEHHME: TMOJIIMIIHUKY, JIBH)KEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnEe MHEPLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

BTtopoii 3akon HeroToHa.

N3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yueHue aBMxeHUs OpycKa 110 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCMOCTH CHUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPY)KUHE U PE3UHOBOM 00paslie,
OT ux JeopMauu.

HccnenoBaHue ycioBUil paBHOBECHUS TBEPJIOTO TeJa, UMEIOIIETO OCh BPaAIllCHUS.

Tema 3. 3aKkoHbl COXpaHeHUA 6 MEXAHUKE

Nmnynsc MarepualbHON TOUYKHM (Tena), CUCTEMBbl MaTepHalbHBIX TOYeK. VIMIynbC CHUIBI U
M3MEHEHUE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTD CHIIEBI.

Kunernueckas sHeprust MaTepuaibHoi Touku. Teopema 00 N3MEHEHUN KHHETUYECKON SHEPTUH.

[TorennuanbHas sHeprus. IloTeHnmanbHas >Heprust ynpyro aehOpMHUPOBAHHON MPYKUHBL
[ToreHunanbHas 3HeprUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHunanbHble U HEMOTEHIHMaNbHblE CHIbL. CBs3p pabOThl HEMOTEHIHAIBHBIX CHUJ C
M3MEHEHNEM MEXAHNYECKOM SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4yeckne yCTpOMCTBA M IPAKTUYECKOE TNPHUMEHEHHE: BOJOMET, KONEp, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PaKeT.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[Tepexo MOTEHITMAIBHON YHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne abCcoOTHO HEYIPYTOTO yAapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.



HccnenoBanuie cBs3M pabOThl CHIIBI ¢ U3MEHEHHMEM MEXaHHMYECKOW SHEpPruM Teja Ha MpuMepe
pacCTsDKEHUS PE3UHOBOTO JKI'yTa.

Paszgea 3. MoJsiekyJsipHasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJOXEHUS MOJEKYIIPHO-KMHETUYECKOM TEOPHUH M WX OINBITHOE OOOCHOBaHHE.
BpoynoBckoe nBmxenue. Juddys3us. Xapakrep IBMKEHUS M B3aUMOJCHCTBHS YaCTHUI] BELIECTBA.
Mogenu cTpoeHusi ra3oB, >KUJIKOCTEH U TBEPHABIX Tell U OObSICHEHHE CBOMCTB BELIECTBA Ha OCHOBE
3TUX MoJzeneil. Macca u pa3mepsl Moiiekyil. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. Illkana remneparyp Llenscust.

Mopnens upeanbHoro ra3za. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOH TEOpUU
U7eanbHOro ra3a. AOCOIIOTHAS TEMIEpaTypa Kak Mepa CpelHed KWHETHYEeCKOW SHEPTryuu TEIrIOBOTrO
nBWeHus dactull rasza. [llkana temnepatyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHUEe MeHeneeBa—
Knaneitpona. 3akon [anbproHa. M3omporecchl B HI€aJTbHOM Ta3e C TMOCTOSHHBIM KOJHUYECTBOM
BeniecTBa. ['paduueckoe npepcraBiaeHe U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHUYeCKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITH, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBa, (poTOrpadui MOJIEKYI OpraHUYECKIX
COCIMHECHU.

OnbiThl 1O AUQPPY3UH KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Mopens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIIIPHOI'O B3aUMOJICHCTBHS.

Monens, niurocTpupyronias Npupoay AaBJICHUS ra3a Ha CTEHKH COCyZa.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MpPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

Omnpenenenne macchl Bo3Ayxa B KJIACCHOW KOMHAaTe Ha OCHOBE M3MEpeHUN 00bEMa KOMHATHI,
JaBJICHUS U TEMIIEpATyphl BO3/lyXa B HEMl.

HccnenoBanne 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepMmoannamuyeckasi cuctema. BHyTpeHHSsl SHEpTUsi TEPMOAMHAMHYECKON CUCTEMBI U CIIOCOOBI
e¢ m3MmeHeHus. KommdecTBo TersioTel U paboTa. BHyTpeHHSS sHepruss OJHOATOMHOIO HJI€aTbHOIO
raza. Buasl Temonepenaun: TEMJIONPOBOJHOCTh, KOHBEKIINS, M3JIydeHHUE. Y IeNbHAsH TEIJIOEMKOCTh
BeniecTBa. KoanuecTBo TEMIOTH pH TEIIONEpeaaye.

[Tonsitue 00 ammabatHom mporecce. [lepBriii 3akoH TepMoauHaMuKU. [IprMeHEHHE TepBOTO
3aKOHA TEPMOAMHAMUKH K H3ompoiieccaM. I'paduueckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatumMocTh MpoieccoB B MpUpoe.

TennoBble MamuHbl. [IpuHIMIBI AEHCTBUS TEMIOBbIX MamuH. IIpeoOpa3oBaHus >HEpruu B
TeruioBbiX MammHax. Koadduuuent nonesnoro aeiictBust temnoBoi MamuHbl. [{ukn KapHo u ero
KOA(p(UIIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTHYECKUE TPOOIEeMbl TEIIIOPHEPTETUKH.

TexHuueckue ycTpoilcTBa M NPAaKTHUUECKOE MPUMEHEHME: ABUIATEIb BHYTPEHHEIO CrOpaHus,
OBITOBOM XOJOAMILHUK, KOHAULIUOHED.

Jlemoncmpayuu

H3MmeHeHre BHYTpEHHEH SHEPruu Teja MPHU COBEPIICHUU pabOThI: BBUIET MPOOKU U3 OYTHUIKH
NoJ JEHCTBHEM CXaToro BO3JyXa, HarpeBaHue d¢upa B JaTyYHHOH TpyOke myTéM TpEeHUs
(BHICOIEMOHCTpALIHS).



H3meHeHre BHYTpeHHEH 3Hepruu (TemrepaTypbl) Tejla IpU Teruionepeaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoil TypOHHBI, IBUTATENsl BHYTPEHHETO CTOPAHUs, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3Mmepenne yaenbHON TeMmI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanue u KoHaeHcarus. Vcnapenue u kureHue. AOCONMIOTHAasE M OTHOCHTEIbHAsS
BJIQXKHOCTh BO3AyXa. HaceimieHHBIH map. YaenpHas Temiora mnapooOpa3oBaHHs. 3aBUCUMOCTH
TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS.

Teépmoe Tteno. Kpucramnumdeckwne u amopdHbie Tena. AHHM30TPOIHUS CBONCTB KPHCTAJUIOB.
Kunkue kpucrannel. CoBpemMeHHbIe MaTepuaisl. [lnaBienue u kpucraumsanus. Y ienbHasi TeIIoTa
riasnenus. CyOnumanus.

YpaBHEeHHE TEIIOBOTO OanaHca.

TexHuueckue yCTpOHCTBa UM NPAKTHUUECKOE NPUMEHEHUE: TUTPOMETP M IICUXPOMETD,
KaJIOPUMETP, TEXHOJOTUU MOJIYYEHHs] COBPEMEHHBIX MaTepUajoB, B TOM YHWCIIE€ HAaHOMAaTepHaJoB, U
HaHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenne npyu noHM>KEHHOM JIaBJICHUH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTALTHYECKOTO BEIIECTBA.

JleMOHCTpanys KpuCTalIoB.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

W3MmepeHne OTHOCUTEIBHOMN BIa)KHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. Inexkmpocmamuka

OnexTpuzauus Teja. JNeKTpudyeckui 3apsia. JlBa Buaa yieKTpudeckux 3apanoB. [IpoBogHukH,
JUDJIEKTPUKHU U TIOJTYIIPOBOAHUKHU. 3aKOH COXPAaHEHUS DJIEKTPUUECKOIO 3apsja.

BsaumopeiictBue 3apsanoB. 3akoH KyioHa. TodeuHbI 2JIEKTpUYECKUI 3apsii. DIEKTPUUECKOE
nosie. Hanpspk€HHOCTH aniekTpudeckoro mojis. [IpuHIMI cyneprno3unuu 3JIeKTPUYECKHUX IOJIEH.
JIuHuM HanpsHKEHHOCTH IEKTPUYECKOTO MOJIS.

Pabora cun snextpocratuueckoro nois. ITorenmuan. Paznoctes nmotenuuanos. [IpoBogHuku u
JURJIEKTPUKHU B AJIEKTPOCTATUYECKOM MoJIe. J(ManeKTpuuecKas NIpOHULAEMOCTb.

OnekTpoéMKocTh. KoHIeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO  KOHJEHCaropa. OHEprus
3apsKEHHOT0 KOHJIEHCATOPA.

TexHnueckue ycTpoWcTBa M IPAKTUYECKOE IPUMEHEHHE: DJIEKTPOCKOI, JJIEKTPOMETP,
JJIEKTpOCTaTUYeCKas 3allluTa, 3a3eMJIEHHE 3JEKTPOIpHOOpOB, KOHAEHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyMHBIN IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLIAI JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEI.

[IpoBOTHUKY B AJIEKTPOCTATUYECKOM ITOJIE.

DneKTpocTaTHUecKast 3allnTa.

JIM3IIeKTpUKHY B JIEKTPOCTaTUYECKOM IIOJIE.



3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOIIAAU IJIACTUH, PACCTOSIHUS
MEXIY HUMH U TU3ICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DJIEKTPUUYECKHUI TOK. Y CJIOBUS CYIIECTBOBAHUSA 3JIeKTpuueckoro Toka. Mcrounuku toka. Cuna
ToKa. [IoCTOSIHHBIH TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTka Lenu.

DJIEKTPUUYECKOE COIMPOTHUBIICHUE. Y AEIIbHOE COMpOTHUBICHHE BemlecTBa. l[locimemoBarenbHOE,
napajuieIbHOE, CMEIIAHHOE COCIMHEHHE MPOBOAHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JleHiia. MomHOCTb 37€KTPUYECKOTO TOKA.

DNIEKTPOABMKYILAasl CUJa U BHYTPEHHEE CONPOTUBIECHUE HMCTOYHMKA TOKa. 3akoH Oma s
MOJIHOM (3aMKHYTOM) 3yiekTpudeckoit nemnu. KopoTkoe 3aMbikaHue.

DNEeKTpOHHAs MPOBOJAUMOCTD TBEPJBIX METAIJIOB. 3aBUCUMOCTH COMPOTUBJICHUS METAUIOB OT
temriepaTypbl. CBEpXIIPOBOAUMOCT.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3J1EKTPOHHBIX ITyYKOB.

[TomynpoBoauku. CoOCTBEHHAsI U PUMECHAs TTPOBOJIMMOCTD MOTYIPOBOAHUKOB. CBOMCTBA P—
n-nepexoza. [loaynpoBogHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUII TOK B pPacTBOpax M pacijlaBax dSJIEKTPOJIMUTOB. JIEKTPOIUTHYECKAs
JUccoIanus. DIEKTPOIIN3.

OnekTpuueckuii TOK B ra3ax. CaMOCTOATENbHBI M HECAMOCTOSITENbHBIN pa3psn. MoisHus.
[Tna3ma.

TexHu4eckne ycTpoilcTBa M NPAKTUYECKOE NPUMEHEHHE: aMIepMeETp, BOJBTMETP, pPEeOCTar,
UCTOYHUKU TOKA, AJIEKTPOHArpeBaTelbHbIe MPHOOPHI, IIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
COTIPOTHUBIICHUS, BaKyyMHBIH JHMOJl, TEPMUCTOPHI M (POTOPE3UCTOPHI, MOIYMPOBOIHUKOBBINA IO/,
rajbBaHUKa.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCUMOCTh  COTPOTUBIICHUS [UJIWHIPUYECKUX TPOBOJAHUKOB OT JUIMHBI,  ILJIOIIAIA
MOTIEPEYHOT0 CEYCHUS U MaTepHaa.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpssiMoe wu3MepeHHne H3IEeKTPOABMXKYIIEH cuibl. KopoTkoe 3aMblkaHHE TallbBAHUYECKOTO
2JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOANMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHO/1A.

Yuenuueckuui sxcnepumenm, nabopamophule pabomoi

N3yuenune cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenune 3NeKTpoABMKYILEH CUIIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.

Hab6nronenue anexrpomusa.

MexnpeaMeTHbIe CBS3H

N3yuenne kypca ¢usuku OazoBoro ypoBHa B 10 Kiacce ocCymiecTBisieTcss ¢ y4ETom
COJIEPKATEIBHBIX MEKIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHUKH, OMOJIOTUHU, XUMHUH, Teorpaduul u
TEXHOJIOTHH.



Meosicnpeomemnule nonsimusi, CBSI3aHHBIC ¢ U3YYCHHUEM METOJIOB HAYYHOTO MO3HAHUS: SBIICHUE,
Hay4yHBIA (akKT, TUMOTE3a, (U3MUECKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE, DKCIECPUMEHT,
MOJICTTUPOBAHUE, MOJICIh, H3MEPEHHUE.

Mamemamuxa: pelIeHne CUCTEMbl ypaBHEHUH, JIMHEWHas (QyHKIMs, mapadoia, rumnepOoa, ux
rpa@UKd W CBOMCTBA, TPUTOHOMETpHYECKHE (DYHKIMH: CHHYC, KOCHHYC, TAHTE€HC, KOTaHICHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOCKIIMH HA OCH KOOPAHWHAT, CII0KCHHE
BEKTOPOB.

buonocusi: MeXaHUYECKOE JIBIYKEHUE B KUBOU npupojie, AU Py3usi, 0CMOC, TEIIOOOMEH KHBBIX
OpraHu3MOB (BUIBI TEIUIONEPEIay, TEIUIOBOC PABHOBECHE), JJICKTPUYECKHE SBJICHUS B JKHBOMU
npupoie.

Xumus: JDUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJIIpHAsl Macca, TEIJIOBbIe CBOMCTBA TBEPMBIX TEJN, KMJIKOCTEH M Tra30B, JJIEKTPUYCCKUE CBOMCTBA
METAJIJIOB, JIEKTPOJIMTHYECCKAS TUCCOLMALIMS, TallbBAHUKA.

Teocpaghus: BIAXKHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mnpeoOpa3oBaHUE JBIKEHWUH C HCIIOJNB30BAHHEM MEXaHW3MOB, YYET TPCHHS B
TEXHUKE, TOJIIUITHUKH, UCTIOIh30BaHUE 3aKOHA COXPAHCHHS HMITYJIbCa B TEXHHUKE (paKeTa, BOJOMET U
Npyrue), IBUraTellb BHYTPEHHETO CrOpaHus, TNapoBas TypOWHA, OBITOBON XOJIOAWJIBHUK,
KOHIWIIMOHEP, TEXHOJIOTHH TOJyUYECHUSI COBPEMEHHBIX MATEPUAIOB, B TOM YHCIIC HAHOMATEPUAJIOB, H
HAHOTEXHOJIOTUH, JJICKTPOCTATUYECKAs 3aIUTa, 3a3eMJICHHE AJICKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN
HPHHTEP, FJICKTPOHATPEBATCIIBHBIC PUOOPHI, JIEKTPOOCBETUTEIbHBIC IPHOOPHI, FraJIbBaHHUKA.

11 KJIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKUUA

[TocrositHHBIE MarHWUTHL. B3auMozelcTBHEe NMOCTOSHHBIX MarHuToB. MarHutHoe mnoine. Bekrtop
MarHuTHOM MHIYKUWH. [IpMHIMI cynepno3uumy MarHUTHBIX INOJed. JIMHUM MarHUTHOW MHAYKIUU.
KapTuHa nuHMI MarHUTHOM MHIYKIIUU TTOJISl TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe noJjie MpoBOJIHUKA ¢ TOKOM. KapTuHa TMHUN MHIYKIIMX MarHUTHOTO MOJISI JIMHHOTO
IPSIMOrO MPOBOJHMKA M 3aMKHYTOI'O KOJIBIIEBOIO IPOBOJHHUKA, KAaTyIIKH ¢ TOKOM. OmelT Dpcrena.
B3anmopeincTBre MpoOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MO1yJIb U HaIIpaBIIEHUE.

Cuna JlopeHua, e€ Moqynp M HampaBiieHUE. J[BUJKEHUE 3apsyKEHHOW 4acTULBI B OJXHOPOAHOM
MarHuTHOM mnose. PaGora cuisl Jlopenia.

SlBneHne  ByeKTpOMarHUTHOM  WMHAyKUMU. [IoTOk  BEeKTOpa  MarHUTHOW — MHAYKIIMH.
DIIEKTPOABMIKYIIAS CUJIa MHAYKIIUU. 3aKOH 3JIEKTPOMArHUTHON MHAYKIMK Dapajes.

BuxpeBoe oanekTpuueckoe 1mosie. OJEKTPOABMKYLIas CHJIAa MHAYKUHH B IPOBOAHHKE,
JBUKYLIEMCSI IOCTYIATENbHO B OTHOPOJAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHyKTUBHOCTD. SIBIICHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUJIa CAMOUHIYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTyIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHuueckne  ycTpoWCTBa W MPAKTHYECKOE MPHUMEHEHHWE:  IOCTOSIHHbIE  MarHWThI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILI, MHIYKIIHOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.



OTKIIOHEHHE DIIEKTPOHHOIO ITyYKa MarHUTHBIM ITOJIEM.

JIMHUM MHIYKIIMM MarHUTHOTO MOJIS.

B3anmozeiictBue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[etictBue cuibl JIopeHa Ha HOHBI 3JIEKTPOJIUTA.

SIBiIeHnE ANEKTPOMArHUTHOM MHIYKIUU.

IIpaBuno Jlenna.

3aBHCUMOCTB JIEKTPOJBHKYILEH CUIIBI HHIYKIIMU OT CKOPOCTH U3MEHEHUSI MAarHUTHOT'O TIOTOKA.
SIBieHME CAMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4yeHre MarHuTHOTO TOJISl KaTYIIKH C TOKOM.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.
HccnenoBanue ABJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nen 5. Kosiebanusi u BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHuUmHbsle Ko1e0anus

Konebarenbnas cucrema. CBOOOHBIE MEXaHMUECKHE KojieOaHus. ['apMOHHMUYECKHE KoJieOaHUsI.
[Tepuon, wacrora, ammuutyaa u ¢gasza konedbanuid. [IpyKuHHBIN MasTHHK. MaTreMaTHIecKUi MasTHUK.
VYpaBHeHue rapMoHnueckux kosiebanuid. [IpeBpaienne sHepruu npu rapMOHUYECKUX KOJICOaHUSAX.

KonebGatenbupiit  koHTYp. CBOOOIHBIE SJEKTPOMArHUTHBIE KOJNEOAHHUS B  HJICATHHOM
KOJIe0aTEIbHOM KOHTYpe. AHAIOTHS MEXIYy MEXaHHMUYECKUMHU M DJIEKTPOMArHUTHBIMU KOJEOaHUSIMHU.
®opmyna ToMcoHa. 3aK0H COXpaHEHHS YHEPTUU B UICATHHOM KOJIeOATETbHOM KOHTYPE.

[IpencraBieHne o 3aTyxaloUMX KojeOaHUAX. BbIHYXIEHHbIE MeXxaHHMYecKHe KoJeOaHus.
Pe3onanc. BeiHyX/IeHHBIE 2IEKTPOMArHUTHbIE KOJeOaHus.

Ilepemennbiii TOk. CHUHYCOMJANbHBIM TEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKa.
AMIUTUTYTHOE U JEHCTBYIOIEE 3HAUCHNUE CUJTBI TOKA U HATIPSDKEHUS.

Tpanchopmarop. [IpomsBojacTtBo, mepenaya u  MOTpeOJEHUE DIEKTPUUECKOW DHEPTHUHU.
DKOJIOTHYECKUE PHUCKH TP TMPOMU3BOJCTBE  AyeKTpodHepruu. KynbTypa  HCHOIB30BaHMS
3JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HU.

TexHu4eckue ycTpoiicTBa M MPAKTUYECKOE MPUMEHEHHUE: JIEKTPUUYECKH 3BOHOK, T'€HEepaTop
MEePEMEHHOTO TOKA, JIMHUM dJIEKTPOTIepe iad.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoyieOaTeNbHON CHCTeMbI (MPYKUHHBIA WM MaTeMaTUYeCKU
MasITHUK).

Hab6nronenue 3atyxaromnmx Kojie0aHui.

WccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOIHBIE IEKTPOMATrHUTHBIE KOJIeOaHUsI.

OcnuiiorpaMmsl (3aBUCUMOCTH CHJTBI TOKA M HANIPSDKEHHS OT BPEMEHH ) JUTSI DJIEKTPOMArHUTHBIX
KOJIeOaHMi.

Pe3onanc mnpu mocnenoBaTeIbHOM COEIUHEHUU PE3UCTOpa, KATYIIKH WHIYKTUBHOCTH U
KOH/JIEHCATOpa.

Mogenp TUHUAM JIEKTPOIEePEIayuH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

HccnenoBanue 3aBHCHUMOCTH TEpPHOJa MalbIX KoJeOaHWI rpy3a Ha HUTH OT JJIMHBI HUTH U
Macchl rpysa.



HccenenoBanue nMepeMEHHOrO TOKA B IIENU M3 MOCIEIO0BATENbHO COEAMHEHHBIX KOHIEHCATOpa,
KaTyILKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

Mexanudeckrue BOJHBI, yCilOBHsS pacnpocTpaHeHus. Ilepuon. CkopocTe pacnpocTpaHEHUs U
JuinHa BOJHBL. [lomepednble u mponosibHbIE BOJHBL. WHTepdepeHius u AUQPpakius MeXaHUYECKHX
BOJIH.

3Byk. CropocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

OJIEKTPOMarHUTHbIE BOJIHBL. Y CIOBUS M3JyYEHUs DIIEKTPOMAarHUTHBIX BOJIH. B3aumnHas
opueHTanus BektopoB E, B, V B asnektpomarnutHoil BosiHe. CBOICTBa 3JE€KTPOMArHUTHBIX BOJIH:
OTpakeHHUE, IIpEIOMIIEHUE, noJisipu3anus, Tudpaknus, UHTEpEepEHIIHSL. Ckopoctb
AJIEKTPOMAarHUTHBIX BOJIH.

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

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHUs. Paanonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAtOIIEeH Cpeibl.

TexHuueckue yCcTpoHWCTBa W MPAKTUYECKOE MPUMEHEHHME: MY3bIKaJIbHbIE WHCTPYMEHTHI,
YIIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEAUIIMHE, pajap, paAHuONpUEMHHUK, TEJIEBU30pP, aHTEHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmroienue oTpaskeHus U MpeoMIICHHS MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm U AUPpakiil MEXaHUUECKUX BOJIH.

3BYKOBOH pE30HAHC.

Habmroienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYAON M YaCTOTOM KOJIeOaHHA.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPa)KeHHE, INMPEIOMIICHUE, MOJIsSpU3alus,
Tubpakus, MUHTeppEepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsmonuHeitHOE paclpocTpaHeHHE cBeTa B OJHOPOAHOM cpexe. JIyu
ceera. ToueuHblll HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKoHbI OTpakeHus ceta. [locTpoeHne n300pakeHni B IMIIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHS CBeTa. AOCONIOTHBIM TOKAa3aTellb MPEIOMIICHUS.
[TonHoe BHyTpeHHEE oTpaxkeHue. IIpenenbHbIi yroi NoJIHOrO0 BHYTPEHHETO OTPaXKEHNU.

Hucnepcus ceera. ClnoxxHbIi coctaB 6eroro cera. L{per.

Cobuparoiue U paccenBaromye JUH3bl. ToHKas JuH3a. DOKYCHOE paccTOsSHUE M ONTHYECKas
cuia TOHKOHM JIH3BL. [locTpoeHune n3o0pakeHut B COOMPAIOIIMX M PACCEUBAIOIINX JIMH3aX. DopMyna
TOHKOM JIMH3bI. Y BEJIMYEHUE, JaBAEMOE JINH30M.

[Ipenenbr NpPUMEHUMOCTH T€OMETPUUECKOM ONITHUKH.

BonnoBas ontuka. MuTepdepenmus cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHUSI HAOIOIECHUS
MaKCUMyMOB M MHHMMYMOB B HWHTEpP(EPEHIIMOHHOW KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus cBeta. JudppakunoHHas pemérka. YcloBHe HAOMIOIEHUS TIaBHBIX MaKCHMYMOB
U MMaJCHUH MOHOXPOMATHYECKOI0 CBeTa Ha JU(PPAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuyeckne yCTPOWCTBA W MPAKTUYECKOE MPHMEHEHHEe: OYKH, Jymna, ¢oToanmapar,
MPOSKIIMOHHBIN armapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKa, NU(pakiuoHHAs pemeTKa,
HOJISIPOU.



Jlemoncmpayuu

[TpstMmonMHEITHOE pacpoCcTpaHeHHEe, OTPAKCHUE U TIpeJioMiieHre cBeTa. OnTHYeCcKre MPUOOPHI.
[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieib CBETOBOIA.
HccnenoBanue CBOMCTB N300payKCHUM B JIMH3aX.

Mojenu MUKpPOCKOTIA, TEJIECKOIa.

HaGmronenue unatepdepeHium cera.

HaGmonenue nudpaknuu cBera.

Habmronenue nucnepcuu cBera.

[ToryueHue ciekTpa ¢ TOMOIIBIO PU3MBI.

[Tomrydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKY.
HaOGmronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi
H3mepenue nokaszarens IpeaoMIICHHS CTEKIIa.
HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.
HabGmronenue qucniepcuu certa.

Pa3zngen 6. OcHOBBI crienMaJIbHOH TEOPHH OTHOCHUTEIBLHOCTH

I'paHnunBI  IPUMEHUMOCTH  KJIACCUYECKOM MeXxaHuKku. IlocTynaTel crenuanbHONM Teopuu
OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BAKyyMe€, IIPUHLUII OTHOCHTEIBHOCTH
OUHIITEHHA.

OTHOCHTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMEUIECHUE BPEMEHH U COKPAILIEHUE JITUHBI.

OHeprus U UMNYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJIBCOM PENSATUBUCTCKOM YaCTHIIbl. DHEPrUs MOKOSL.

Pa3nen 7. KBantoBas puszuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®oronsl. Popmyna Ilnanka cBs3u sHeprun (POTOHA € €ro 4YacTOTOM. DHEPrust U MMIIYJIbC
dboToHa.

OtkpeiTue u uccaenoBanue ¢oroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbl (oTOdPdexTa.
VYpaBuenue DiinmreitHa 11 poroaddexta. «KpacHas rpanuna» Gororddexra.

JaBnerue cBera. OnwiTel [1. H. JIeOenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHuueckue YCTpOCTBA W MNPAaKTUYECKOE TNpUMEHEHHe: (OTORIEMEHT, (HOTONATUHUK,
COJIHEeYHast 6aTapest, CBETOAHO.

Jlemoncmpayuu

®oTodQeKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoToaddexra.

Cseroauo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Monenb aroma Tomcona. OnbiTel Pezepdopaa mo paccesuro o -yactui. [lnanerapHas monens
atoma. [loctynarer bopa. M3nydenue u nornomeHre GOTOHOB MPU MEPEX0Ie aToMa C OJTHOTO YPOBHS
SHEpruu Ha pyrou. Buasl cnektpoB. CHIEKTp YPOBHEUM S3HEPTUU aTOMa BOJIOPO/IA.

BosHoBbIe cBoiicTBa yacTull. BonHbl ae bpoitnsa. KopnyckynsipHO-BOTHOBOW Tyaau3M.

CnoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.



TexHUYEeCKHE YCTPONHCTBA M MTPAKTUUECKOE MPUMEHEHHE: CIIEKTPAIbHBIN aHaIN3 (CIIEKTPOCKOIT),
Ja3ep, KBAaHTOBBIN KOMIIBIOTED.

Llemoncmpayuu

Mopuenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habnronenue nuHeRvyaTsiX CIEKTPOB U3TYyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Hab6nronenue mMHEHYaToOro crekrpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTHI, JTOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sjpa. OTKpBITHE PaIUOAKTUBHOCTH.
OmnpiTel Pezepdopaa no onpeneneHuo coctaBa paauoakTUBHOTo uznyyeHus. CoiicTBa anbda-, 6era-,
raMma-u3iydeHus. BausHue paaroakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHe TIpOTOHA W HeWTpoHa. HykinoHHas moxpens sapa [eiizenOepra—lBanenko. 3apsi
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacnaa. ONEKTpOHHBIH M MO3UTPOHHBIM OeTa-pacnan. ['amma-usznmyuyeHue. 3akoH
paZoaKTUBHOIO pacnaja.

DHeprus CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTE3 SIED.

SAnepubiil peakrop. TepmosaepHblii cunTe3. [IpoOiaeMbl U MEPCHEKTUBBI SJIEPHON SHEPrEeTHKH.
OKOJIOTUYECKHUE ACTIEKTHI SIIEPHOU SHEPTETHKHU.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH DJIEMEHTAPHBIX YaCTHUL.

dyHnaMeHTaIbHbIE B3auMoelcTBus. EquHcTBO (hr3nyeckoit KapTHHBI MUpa.

TexHuueckue yCTpPONCTBA M TIPAKTHUECKOE IPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
AJIEPHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CuéTurK MOHM3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKOB 4acTHUI] (110 TOTOBBIM oTorpadpusim).

Pa3pen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPUIMKH

Oranbl pa3BUTHs acTpoHOMUU. [IpHUKiagHOe 1 MUPOBO33PEHYECKOE 3HAYEHUE ACTPOHOMUMU.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKkue 3BE3/bI, INIAHETHI, IX BUTUMOE JBUKCHHE.

Conneynas cucrtema.

Counnie. CosnHeuyHasi akTUBHOCTh. McTtounuk sHeprum ConHua v 3BE37. 3BE3/bI, UX OCHOBHBIC
XapakTepUCTUKU. JluarpamMma  «CHEKTpPaJbHBIA KIACC — CBETUMOCTb». 3BE3Ibl  TJIABHOU
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JUIsl 3BE3]1 TJIaBHOW MOCIEA0BATEIbHOCTH.
Bnytpennee crpoenue 38€31. COBpeMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUH U 3Bororu CoHia
7 3BE31. DTaIlbl )KU3HU 3BE3]I.

Mnineunsiii [lyts — Hama I'anaktuka. [lonoxkenue u nBuxkenue ConHua B [Mamaktuke. Tumbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHBIE OBIPHI B SAPAX TAIAKTUK.

Bcenennas. Pacimupenue Beenennoii. 3akon Xa66ma. Paz6eranue ramaktuk. Teopus bonbiioro
B3pbIBA. PETMKTOBOE M3ITydeHHeE.

MacmtaOHas cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUHU.



Yuenuueckue nabnooenus

Habnronenus HEBOOPYKEHHBIM TJ1a30M C HCIIOIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN AJis
OTIpeNIeNICHUs] TOJIOKEHUS HEOECHbIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro nojaymapus u ipkue 3BE3/IbI.

Hab6nronenus B teneckon JIynsl, muraner, Mieunoro [TyTu.

O0o0maroniee NOBTOPeHUE

Ponp Gu3Wku U acTpPOHOMUU B SKOHOMHYECKOM, TEXHOJIOTHYECKOM, CONMATBLHOW M ATUYECKON
cepax NeATeIbHOCTH YEJIOBEKa, poJib U MeCTO (U3UKM U aCTPOHOMHH B COBPEMEHHOW Hay4YHOMU
KapTHUHE MHpPA, poJib (PU3NYECKON TeopUu B (POPMHUPOBAHUU MPEICTABICHUN O (PU3UYECKON KapTHUHE
MHUpa, MECTO (HU3WYECKOW KapTUHBI MHUpa B OOIIEM pSAIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O IPUPOJE.

MexnpeaMeTHbie CBSI3H

Uzyuenne kypca ¢usuku O6a3zoBoro ypoBHA B 11 Kiacce ocymiecTBiIseTcss ¢ y4€Tom
COJIEPKATEIBHBIX MEKIPEIMETHBIX CBSI3eH C KypcaMH MAaTeMAaTHKH, OMOJIOTUH, XUMHUH, Teorpapuu u
TEXHOJIOTHH.

Mesicnpeomemnule noHamus, CBI3aHHbIE C U3YYEHHEM METOJI0OB HAyYHOI'O MO3HAHUS: SBIICHUE,
Hay4yHbId (akT, runoresa, (u3MuUecKas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOJeHHE, IKCIEPUMEHT,
MOJIEJIUPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pemieHHEe CHCTEMbl YPAaBHEHUH, TPUTOHOMETpUYECKHE (YHKIUH: CHHYC,
KOCHUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI U UX IMPOCKIUHU
Ha OCH KOOpPJUHAT, CII0OKEHHE BEKTOPOB, MMPOU3BOIHBIE AIEMEHTAPHBIX (DYHKUIWN, MPU3HAKU TTOJ00US
TPEYTroJIbHUKOB, ONpEIeIeHHE IIIOLIaAN IUIOCKUX GUryp U o0bEMa Ted.

buonoeus: »nekTpuueckue SBICHHUS B XUBOW NPHUPOJE, KOoJeOaTelbHbIC JBUKEHHUS B JKUBOU
MPUPOJE, ONITUYECKHE SIBICHUS B )KUBOM MPUPOJE, NEHCTBUE paArallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpO€HHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAss CTPYKTYpa TBEPIBIX TEJl, MEXaHU3MbI
00pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CHEKTPAJIBHBIN aHaIH3.

l'eoepaghusi:  MarHuTHBIC TIONMIOCA 3€MJIM, 3aJICKM  MATHUTHBIX DY/,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEJICKA3aHUE 3eMIICTPSCCHUIA.

Texuonocus: NWHUAM DJEKTPOINEpenady, TEHEpPATOp TMEPEMEHHOr0 TOKa,
DJIEKTPOJBUIaTENb, WHAYKUIMOHHASA II€Yb, pajap, PaaUONPUEMHHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJIHEeUHasi barapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenune yuebHoro npeamera «dusmka» Ha ypoBHE cpeHero obuiero oopasoBanus (6a30BbIit
YPOBEHb) JOJDKHO OOECHEeYUTh JOCTHIKECHHE CIEAYIOMIMX JIMYHOCTHBIX, METalpPeIMETHBIX U
IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ylbTaThl OCBOEHHUs YydyeOHoro mnpenmera «®u3KMKa» OJKHBI OTpa)xkaTb
TOTOBHOCTh M CHOCOOHOCTh OOYYaIOHIMXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
MNO3UIMEN JIMYHOCTH, CUCTEMOW LEHHOCTHBIX OpPUEHTAIMi, MO3UTHUBHBIX BHYTPEHHHMX YOEXKIECHUH,
COOTBETCTBYIOLMX TPAJAULUOHHBIM IIEHHOCTSM POCCHUICKOrO OOILECTBa, pacIIMpEHUE >KU3HEHHOI'O
OMbITa U ONbITA AEATENbHOCTH B IPOLIECCE pealu3allid OCHOBHBIX HalpaBIEHUH BOCIUTATEIbHON
JESTEIbBHOCTH, B TOM YHUCIIE B YACTHU:

1) rpazkiaHCcKOro BOCIIUTAHUS:

c(OPMHPOBAHHOCTb T'PAXIAHCKOM MO3ULUHN O00YyYaroIerocsi Kak akTUBHOI'O U OTBETCTBEHHOI'O
YJileHa POCCUICKOro 00I1ecTBa;

IOPUHIATHE TPAJAULMOHHBIX OOIIEUYETOBEYECKUX T'YMAHUCTUYECKUX M JIEMOKPaTHUYECKHUX
IIEHHOCTEI;

TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIbHOCTh B MHTEpecax TIpakIaHCKOro OOILecTBa,
y4acTBOBAaTh B CAaMOYIPABJICHUU B 00pa3oBaTeIbHON OpraHU3alty;

yYMEHHUE B3aUMO/IeHCTBOBATh C COLMATBHBIMU HMHCTUTYTAMU B COOTBETCTBUU C UX (QYHKLIHAMHU U
Ha3HAaYeHHEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM JI€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

c(OPMHPOBAHHOCTb POCCUHCKOM Ipa)k1aHCKOW UAEHTUYHOCTH, IaTPUOTU3MA,;

LIEHHOCTHOE OTHOLIEHHE K rOCYAApCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSIM POCCUMCKHX YUYEHBIX B
obnacTu GU3UKU U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHNUS;

CIIOCOOHOCTh OILIEHHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTUPYACH Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B ACSITEIbHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOILEHHWE K MHUpPY, BKIIOYas ACTETUKY HAy4yHOTO TBOPYECTBA, IMPHUCYIIETO
¢duznyeckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K Pa3IM4HbIM cepam npodeccHoHaNbHOM IeATeIbHOCTH, B TOM YHCIE CBSI3aHHBIM C
¢u3MKOW W TEXHUKOH, YyMEHHE COBEepIlaTh OCO3HAaHHBIM BbIOOp Oynymeld npodeccun u
peanu3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHBI;

TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHHIO M €amMoOOpa30BaHUIO B oOOJacTH (PU3MKH Ha
MPOTSKEHUU BCEU KU3HU;

6) IKOJIOrHYEeCKOT0 BOCTIUTAHMS:

C(OPMHUPOBAHHOCTb ~ DKOJIOTMYECKOM  KYJIbTYpbl, OCO3HAaHHE TIJOOAJBHOIO  XapakTepa
HKOJIOTHYECKUX MPobIIeMm;



MJJAHUPOBAHUE U OCYIIECTBIICHHE JEHCTBUU B OKPYXKAIOLIECH Cpele Ha OCHOBE 3HAHMS LeNen
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paclIupeHHe OIbITa JAEATENIBHOCTH JKOJIOTMYECKOM HAIpaBIEHHOCTH HAa OCHOBE HMEIOLIUXCSA
3HaHWH 1Mo (HU3UKeE;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
¢du3nUecKoil HayKu;

OCO3HAHHE LIEHHOCTH HAay4HOH JAeSTeIbHOCTH, T'OTOBHOCTh B Ipollecce H3ydyeHUs (U3UKU
OCYIIECTBIISITH IPOEKTHYIO M HCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHbIE YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS

Ba3oBbie jlornuecKkue JAeiicTBUs:

CaMOCTOSITENILHO  ()OPMYJIMPOBATh M aKTyaJdU3UpoBaTh MpolieMy, paccMarpuBaTh €&
BCECTOPOHHC;

OTIPENENIATh 1ENIU ICATEIILHOCTH, 33]1aBaTh MapaMeTPhbl U KPUTEPUU MX JTIOCTHKCHHUS,

BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMATPUBACMBIX (DU3HUYCCKHX SIBICHUSX;

pa3zpabarbiBaTh IJIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHaIM3a MMCIOIIUXCS MAaTePHAIBHBIX U
HEMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JEATEILHOCTD, OI[EHUBATh COOTBETCTBUE PE3YIbTATOB LIEJSIM, OIIEHUBATh
PHUCKU TIOCTIEACTBUI eI TENLHOCTH;

KOOPJIMHHUPOBATh W  BBINIOJNHATH pPabOTy B  YCIOBUSX PEATBHOT0, BUPTYAIBHOTO U
KOMOWHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3zoBbie ucciieqoBaTe/bCKHe AeHCTBUSA

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KITFOUEBBIMH ITOHATHSAMHI M METOIaMU (PU3HUECKON HAYKH;

BJIQJICTh HaBBIKAMHU y4eOHO-HCCIICIOBATEIILCKON U TPOSKTHOM JIEATEIFHOCTH B 00JaCTH (PU3UKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MOMCKY METO/OB PelIeHus 3a1a4 (hU3n4ecKoro
coJlep>KaHusl, MPUMEHEHUIO PA3IMYHBIX METOJOB MTO3HAHUS;

BJIQJICTh BUJAMH JICATSIBHOCTH 110 TIOJYYCHHIO HOBOTO 3HAHHS, €r0o WHTEPIPETAIWH,
PeoOpa30BaHNI0 M MPUMEHEHHUIO B Pa3jIMYHBIX YYeOHBIX CUTYaIlUsAX, B TOM YHUCJIC MPH CO3JaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTYAIM3UPOBATh 3a7ady, BBIBUTATh TUIIOTE3Y €€
pelIeHHs, HAXOJUTh apryMEHTHI IS JIOKA3aTeIbCTBA CBOMX YTBEP)KICHWH, 3aJaBaTh IapaMeTphbl H
KPUTEPUHN PEIICHHUS;

AHAIM3UPOBAThH MOJMyUYEHHBIC B XOJ€ PEHICHUS 3aJaud Pe3yJbTaThl, KPUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBHSIX;

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIC 3aJayMl B OOpA30BaTEIBHON JIEATEIHLHOCTH, B TOM
YHCIIe IPHU N3YICHUN (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh IPUOOPETEHHBIHN OIBIT,

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 00IaCTh KU3HEACITEIbHOCTH,

YMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJICH, IIPEJIaraTh OpUTHHAIBHBIC TTOIXObI H PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]]a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:



BJIAJICTh HaBbIKAMM MOJIy4eHUs UH(OpMAIMK (PU3HMUECKOTO COJIepKaHHsI U3 MCTOUHUKOB Pa3HbIX
TUIIOB, CaMOCTOATENIBHO OCYLICCTBIIATh IIOMCK, AHAJINW3, CHCTEMATH3aLlUI0 U HHTEPIPETALMIO
UH(OPMALIUU Pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMALINH;

UCIIOJIb30BaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B pEILICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpraHM3allMOHHBIX 3aJad C COOJII0JIeHuEM TpeOOoBaHUMN
SPrOHOMUKH, TEXHUKH O€30MacCHOCTH, TUTUEHBI, PECypcoOCOepeKeH s, MPABOBBIX U 3TUYECKUX HOPM,
HOPM HH(}OpPMAIIMOHHOM 0€30MacCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOrO COJACpXkaHMUA B pasMYHbIX (popMaTax ¢ y4€TOM Ha3HAYCHUS
uHPOpPMALlMM W LEJNEeBOM ayAuTOpWH, BBIOMpas ONTUMAIbHYIO (OpMYy TMpEICTaBICHUS U
BU3yaJIN3aLUU.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISAITH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOU JACATEIBHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIUKTHBIX CUTYAIUH U CMITYaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUUHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEJCTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHANBUAYAIbHON pabOTHI,

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JEWUCTBUH C Y4E€TOM OOIIMX HMHTEPECOB, U
BO3MO>KHOCTEH Ka)kJI0T0 4leHa KOJUIEKTHBA,

MPUHUMATH LIEJIM COBMECTHOM JEeATEIbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH JACUCTBUS 110
e€ JOCTH)KEHHIO: COCTAaBJIATh IUIAH JEHCTBHI, paclpenesaTh pojau C y4ETOM MHEHUH YYacTHUKOB,
00CyXJ1aTh pe3ylbTaTbl COBMECTHOU paboThI;

OILICHMBAaTh KAayeCTBO CBOETO BKJIa/Ja M KaXXJOr0 y4aCTHHKA KOMaHAbl B OOIIMH pe3yibTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE IIPOEKTHI, OLEHMBaTh MJAEU C MO3ULUM HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh MO3UTUBHOE CTPAaTErMUECKOEe MOBEACHHE B PAa3IMUHBIX CUTYalMsIX, MPOSBIATH
TBOPYECTBO U BOOOpaXkeHUE, OBITh MHUIIMATUBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBISATh IO3HABATENIbHYIO JAESITENbHOCTh B oOOnactu (U3HKH U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1auH;

CaMOCTOSITENIBHO COCTAaBJIATh IUIAH PEIIEHUS PACUETHBIX M KA4EeCTBEHHBIX 3ajady, IUIaH
BBITMIOJTHEHUS IPAKTUUECKOI pabOoThI ¢ yUETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U
IIPEANIOYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, Oparh Ha ceOsl OTBETCTBEHHOCTH 3a
pelieHue;

OLIGHUBATh MPHOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSIBICHUIO 3PYIUIMKA B 007aCTH (PU3UKH, MOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:

JaBaThb OLICHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTHBBI B JI€ATEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;



BJIa/IETh HABbIKAMHU IO3HABATEIHHOM pedIeKCMH KaK OCO3HAHUS COBEpLIAEMbIX JEHCTBUN U
MBICIIUTENIBHBIX IIPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;

UCTIOJIb30BaTh MPUEMBI pEIICKCUU ISl OLICHKH CUTYAIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHUS IO UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpouecce nocTukeHHs] JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHMSI MPOTrpamMMmbl MO (U3MKE s
YPOBHS cpenHero oOmero o0Opa3oBaHUS y OOYYalOIIMXCS COBEPIICHCTBYETCS 3MOIMOHAIBHBIN
MHTEJUICKT, MPEANOoaralouifi copMHUPOBAHHOCTS!

CaMOCO3HaHUs, BKJIIOYAIONIEr0 CIOCOOHOCTh IOHHMMATh CBOE SMOIMOHAIBHOE COCTOSHUE,
BUJICTHh HAMPABJICHUSI PAa3BUTHS COOCTBEHHOUM SMOIMOHATBHOMN Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJIMpOBaHMs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTH 3a
CBOE IOBEJCHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K SMOLMOHAIBHBIM H3MEHEHUSM U IpPOSBIATH
THOKOCTB, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTMBALIMH, BKIFOUAIOIIEH CTPEMIICHUE K JOCTHXKEHUIO LIETU U YCIIEXY, ONITUMHU3M,
MHUIMATUBHOCTb, YMEHHUE JIEHCTBOBATh UCXO/1 U3 CBOMX BO3MOKHOCTEN;

SMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IIOHMMAaTh SMOIMOHAJIBHOE COCTOSIHUE JIPYIHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUN OOLIECHUS, CIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COLMAIBHBIX HAaBBIKOB, BKJIOYAIOLINX CIIOCOOHOCTh BBICTpaMBaTh OTHOLIEHUS C JPYTUMHU
JIOJbMH, 3a00TUTHCSI, TPOSBIISATH UHTEPEC U pa3periaTbh KOHQIUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K konmy oOyuenus B 10 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM ypPOBHE OJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:

JEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (POPMHPOBAHUH COBPEMEHHON HayUHOU
KapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOM TEXHHKHU M TEXHOJOTUM, B MPAKTHUYECKOU NEATEIbHOCTH
JIOAEH;

YUUTBHIBaTh TPaHUIBl MPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJeNiel: MaTepuaibHas TOYKa,
WHEpIMaIbHAs CHCTEMa OTCUéTa, aOCOFOTHO TBEPAOE TEIIO, UICaTbHBIN Ta3, MOJCIH CTPOSHHUS Ta30B,
KUAKOCTEH U TBEPBIX TEI, TOUCUHBIN ANMEKTPUUECKUH 3apsi/i IPH pelIeHUH GU3HUECKUX 3a/1a4;

pacmo3HaBaTh pU3NYECKUE SABICHUS (MPOIECCHl) U OOBICHITh X Ha OCHOBE 3aKOHOB MEXaHUKH,
MOHGKynSIpHO-KHHGTH‘—I@CKOI?I TeOpI/II/I CTpOeHI/ISI BCIIIECTBA " BJ'IGKTpO}II/IHaMI/IKI/II paBHOMepHoe nu
PaBHOYCKOPEHHOE MPSIMOJMHEWHOE JBWIKEHHE, CBOOOIHOE TAJICHUE TeJ, IBIKCHHE TI0 OKPYKHOCTH,
WHEpLHU, B3auMo/ieiicTBre Ten, nuddy3us, OpoyHOBCKOE ABMKEHUE, CTPOCHHE KUIAKOCTEH U TBEPIBIX
TeN, U3MEHEeHHe o0BhEMa TeNn MpU HArpeBaHUU (OXJIAXKICHHH), TEIJIOBOE PAaBHOBECHE, HCIIAPEHHE,
KOHIACHCaIus, IIJIaBJICHUC, KpI/ICTaJ'IJ'II/ISaHI/ISI, KUIICHUEC, BJIAXXHOCTH 1303)1yxa, IIOBBIIIICHUEC MdaBJICHUS
rasa HpI/I ero HaI‘peBaHI/II/I B SaKpI)ITOM cocygle, CBSI3b Me>1<)1y napaMeTpaMI/I COCTOAHHA Ta3a B
U30IpoIieccax, MMEKTPU3aLUs Tell, B3aUMOJICHCTBHE 3apsi/IOB;

OIMUCBhIBATh MCXAaHUYCCKOC IBHXCHUC, I/ICHOJIBByﬂ (1)I/I3I/I‘I€CKI/IG BCJIIMYMHBI. KOOpIII/IHaTa, nyTh,
nepeMeInIeHne, CKOpoCTh, YCKOpEHHEe, macca Teja, CWjia, UMITYJIbC Tejla, KMHETHYeCKas SHEprus,
MOTCHIIMAIbHAS JHEPrus, MeXaHWdeckas paboTa, MeXaHWYEeCKas MOIIMHOCTh, TPH ONMHCAHUHU
HpaBI/IJIbHO TpaKTOBaTb (I)HSH‘-I@CKI/Iﬁ CMBICJI I/ICHOHLBYGMLIX BCINMYHH, UX O603Ha‘IeHI/IH n CIUHUIIBI,
HaXOJUTh (POPMYIIBL, CBS3BIBAIOIIUE TAHHYIO (PU3UUYECKYIO BETUUMUHY C IPYTUMHU BEIUYHMHAMU;



OTHUCHIBATh M3YYCHHBIC TETUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SBJICHHMS, UCIIOJB3YsS (HU3UUCCKUE
BEJIMYMHBI: JABJICHHUE Ta3a, TeMIIepaTypa, CPeaHsss KUHETHUECKAs YHEPTHs XaO0THYCCKOTO IABMKCHUS
MOJICKYJI, CPEIHEKBaJIpaTHUHAs CKOPOCTh MOJEKYJ, KOJWYECTBO TEIUIOTHI, BHYTPCHHSISI SHEPTUS,
pabora ra3a, Ko3h(OUIMEHT IMOJIE3HOTO ACHCTBUS TEIJIOBOTO JIBUTATENs; MPH ONMHUCAHUM MPABUIBLHO
TPaKTOBaTh (M3MYECKUN CMBICT HCIOJIB3YEMbIX BEIIMYMH, MX OOO3HAUEHUS W EAUHUIIBI, HAXOIUTh
(bopMyIIBI, CBS3BIBAIOIINE JAHHYIO (PM3HUECKYIO BEIHUMHY C APYTUMHU BETUYUHAM;

OMKCHIBATh M3YYCHHBIC DJCKTPUYECKHE CBOWCTBA BEIIECTBA M DIICKTPUUYCCKUE SIBIICHUS
(portecchl), MCHOJIB3Ysl (PU3MYECKHE BEIMYMHBL: DJICKTPUUCCKHH 3apsiji, AJICKTPUYECKOE TIOJIe,
HaIpsHKEHHOCTH TOJIsI, TIOTCHIMAN, PA3HOCTh TMOTCHIIMAJIOB; MPU ONMHUCAHUHM TPABUIBHO TPAKTOBATh
(GU3HYECKUN CMBICT HCIOJB3YEMBIX BEIUYHMH, UX OOO3HAYCHWsSI M €IMHHUIIBI; YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIINE JTAHHYIO (DU3HUECKYIO BEIMUUHY C APYTUMHU BEIMYNHAMU;

aHAIM3UPOBATh (PU3MUECKHE TMPOIECCHl W SIBICHUS, HWCIHONb3YysS (HU3NYECKHEe 3aKOHBI U
NPUHIUIBEL: 3akoH BcemupHoro taroteHus, |, |l u Ill 3akonbr HploTOHA, 3aKOH COXpaHEHHS
MEXaHHYECKON JHEPIHH, 3aKOH COXPAHCHHSI HMMITYJIbCA, MPHHIMII CYICPIIO3UIIUN CHJI, TPHHIIUI
pPaBHOTIPABUS HMHEPIUAIBHBIX CHCTEM OTCU€Ta, MOJCKYJISIPHO-KHHETUYCCKYIO TCOPHIO CTPOCHUS
BEIIIECTBA, T'a30BbI€ 3aKOHBI, CBSI3b CPEIHEH KMHETUYECKOW IHEPIHH TEIUIOBOTO JBUIKCHHS MOJIEKYI C
a0CONIOTHOW TEeMIEepaTypoil, MepBblii 3aKOH TEPMOIMHAMHKH, 3aKOH COXPAaHEHUS JJIEKTPUUYECKOTrO
3apsina, 3akoH KynoHa, mpu 3TOM pa3andarh CJIOBECHYIO (POPMYIIHMPOBKY 3aKOHA, €T0 MATEeMAaTHICCKOES
BBIpQXEHHE U YCIOBUS (TPAHULIBI, 00JIACTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHIUIBI JACUCTBUS MAlIUH, MPUOOPOB U TEXHUYECKHUX YCTpPOICTB;
pa3ianyaTh yCIOBHS UX O€30MacCHOTO MCIIONb30BAHMS B IOBCEAHEBHOW JKU3HU;

BBITIOJHATh OKCIEPUMEHTHI TI0 HCCIICIOBAaHUIO (DHU3UYECKUX SBICHUH W TPOIECCOB C
UCTIOJTb30BAHUEM TIPSIMBIX M KOCBEHHBIX M3MEPEHUU, TIPH 3TOM (POPMYITUPOBATH MPOoOIIeMy/3anady 1
TUMOTE3y Yy4eOHOro »SKCIEePUMEHTa, cOoOUpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO O0OpYyIOBaHMUS,
MPOBOAUTH OMBIT U POPMYTUPOBATEH BHIBOIBI,

OCYIIECTBIISATh TPSIMBbIE M KOCBEHHBIC M3MEPCHHS (PU3UUYCCKUX BEIUYHH, TIPU ITOM BBIOHpATH
ONTHMATBHBIA CIIOCO0 HM3MEPEHUsS W WCIOJIh30BaTh HW3BECTHBIE METOJBI OICHKH MOTPEITHOCTEH
U3MEPEHHUI;

HCCIIEIOBATh 3aBHUCHUMOCTH MEXAY (U3MYECKUMHU BEIMYMHAMHU C HUCIOJIB30BAaHUEM MPSMBIX
U3MEpPEHUI, TMPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIbTAThI IOTYICHHOU
3aBUCHMOCTH (DM3HUYECKUX BEIIMYUH B BUJC TAOIWI M TrpaduKOB, JejJaTh BBIBOABI MO pPE3yJIbTaTaM
HCCIICIOBAHMS;

coOnrofaTh mpaBmia 0€30MacHOrO TPyJa MPHU MPOBEACHUU HCCIEAOBaHUN B paMKaxX y4eOHOTO
IKCIIEPUMEHTa, y4eOHO-MCCIEA0BATEIbCKOM W TPOSKTHOW JEATCIHOCTH C  HCIIONh30BaHHEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 00OPYIOBAHMUS;

pemaTts pacu€éTHBIC 3aJla4dl C SIBHO 33/IaHHOW (PU3UYECKOM MOMAENBI0, UCTONB3YS (hHU3HUECKUe
3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAN3a YCJIOBUS 33/1a4u BEIOMpATh (PU3MUECKYIO0 MOJIEIb, BBIACIATh
dusnyeckue BEIMYUHBI U (QOPMYJIBI, HEOOXOAUMBIC I €€ pPEIICHUs, TPOBOJHUTH PACUYETHI U
OIICHUBATh PEATLHOCTh IMOJIYICHHOTO 3HAYCHHS (PHU3UIECKON BETMUNHBI,

pemaTth KaYeCTBEHHBIE 3aJaud: BBICTPAWBATh JIOTUYECKH HEMPOTUBOPECUUBYIO IEMIOUKY
pacCcyXJIeHHIA ¢ OIOPO Ha M3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MYECKUE SIBICHUS;

WCITOJIH30BaTh TIPH PEIICHUH YYeOHBIX 3a/1a4 COBPEMEHHbBIC HH(MOPMAIIMOHHBIC TEXHOJIOTHUH IS
MOMCKA, CTPYKTYpUPOBAHUS, HWHTEPIPETAIIMHM W TPEACTABICHUS Y4YCOHOW M HAYIHO-TIOMYJISIPHON
uH(pOpMAIIUH, MOJYYCHHON W3 Pa3IMYHBIX MCTOYHHUKOB, KPUTHUYECKH AHATU3UPOBATH MOIYy4aEMYIO
UH(OPMALIUIO;



MPUBOJIUTH MPUMEPHI BKIIaJJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHE MPOLIECCOB OKPYKAIOIIEI0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

UCTIOJIb30BaTh TEOPETUYECKHUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM >KM3HM JUIA OOECIeUYeHUs
0e30MacHOCTH TpU OOpalleHHH ¢ OpuOOpaMu U TEXHUYECKHMMH YCTPOWCTBAMH, U COXpPaHEHUs
3JI0POBBS U COOJIIOICHUSI HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPY KaIOLIeH cpefie;

paboTaTh B TpYIIE C BBHINOJHEHHEM DA3IUYHBIX COLHUAIBHBIX POJICH, IIaHUPOBATH PabOTy
TPYIIIBI, PAllMOHATBHO paclpeeNiaTh 00A3aHHOCTH U IJIAHWPOBATh JAEATEIBHOCTh B HECTAHIAPTHBIX
CUTyallusX, aJeKBaTHO OIICHMBAaTh BKJAJ KaXJOro W3 YYaCTHMKOB TpPYIIbl B pEIICHUE
paccMaTpuBaeMoii MpoOIeMbl.

K xonnmy oOyuenuss B 11 kJacce mpeaMeTHBbIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

JEMOHCTPHUPOBAThH Ha MPUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUH COBPEMEHHON HAyYHOU
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B MPAKTUUYECKOU AESITEIbHOCTU
JOJIeH, IIETOCTHOCTh U €IMHCTBO (PU3UUECKON KapTUHBI MUDA;

YYUTBIBATh TPAHUIBI TPUMEHEHHS N3YUYEHHBIX (PH3HMUECKUX MOJICNICH: TOUCUHBIN dJIEKTPUICCKUNA
3apsif, Jy4 CBEeTa, TOYCUHBII MCTOUYHUK CBETA, S/IEpPHAsi MOJETh aTOMa, HYKJIIOHHAsI MOJAENb aTOMHOTO
A1pa MpH perieHny PU3NUECKUX 3a1ad;

pacnio3HaBaTh (U3WYECKUE SBJICHHUS (NIPOIECCHI) M OOBSICHITH WX HA OCHOBE 3aKOHOB
AJIEKTPOJIMHAMUKM M KBAaHTOBOM (PU3MKHU: 3JIEKTpUYECKass MPOBOAMMOCTb, TEIIOBOE, CBETOBOE,
XUMHYECKOEe, MarHUTHOE JIEHCTBUS TOKA, B3aUMOJCHCTBHE MAarHUTOB, SJEKTPOMArHUTHAS WHIYKIIHS,
JEICTBME MAarHUTHOTO IO HA IMPOBOJHMK C TOKOM M JABIXKYILUMKCS 3apsll, JIEKTPOMAarHUTHBIE
KoieOaHusi W BOJIHBIL, MPSMOJMHEHHOE pacHpOCTPaHEHUE CBETa, OTpPaXKEHHE, MPEIOMIICHHE,
uHTepdepeHys, AMPPaKkKs U MOJIpU3aLUs CBETa, TUCHEPCUs CBETa, (OTOAIEKTPUUECKUI AP ekt
(poTorddexT), cBeTOBOE NaBiE€HHE, BO3HUKHOBEHME JIMHEHYATOro CIHEKTpa aToMa BOJOpOJa,
€CTECTBEHHAsl U UCKYCCTBEHHAs paAMOAKTUBHOCTD;

ONKCHIBaTh H3YYEHHbIE CBOMCTBAa BEIIECTBA (AJIEKTPUUYECKUE, MAarHUTHBIE, ONTHYECKHE,
JNEKTPUYECKYI0 TPOBOAMMOCTh PAa3jIMYHBbIX Cpel) U BJIEKTPOMarHUTHbIE SIBJIEHHS (TPOIECCHI),
UCTIONB3Ys (pU3MUECKUe BENIWYMHBL: IEKTPUUYECKUM 3apsjl, CHila TOKA, HJIEKTPUYECKOe HaNpsKeHHUE,
JJIEKTPUUECKOE COINPOTHUBIIEHUE, PAa3HOCTh IMOTEHLMAIOB, 3JIEKTPOJBIKYILIAs cuia, padoTa ToOKa,
WHAYKIIMS MarHUTHOTO moJisd, cuja Amrmepa, cwia JlopeHna, WHIYKTHUBHOCTh KaTYIIKH, SHEPrus
JJEKTPUYECKOTO U MarHUTHOTO IOJIEH, MEpPHOJ U YacToTa KosiebaHuil B KojebOaTeIbHOM KOHTYpE,
3apsl M cuja TOKa B TIPOLECCE TapMOHHUYECKHMX DSJIEKTPOMArHUTHBIX KojeOaHWH, ¢okycHoe
paccTosiHUE W ONTHYecKasl CHJa JMH3BI, IPU OMHCAHUU MPABUIBHO TPAKTOBATh (PU3NYECKUNA CMBICIT
HCIIOJIb3YEMBIX BEJIMYHMH, UX 0003HAUEHMSI U €IMHUIIBI, YKa3bIBATh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO
(bu3HYECKyIO0 BEIMYMHY C IPYTUMU BEINYUHAMM;

OIKCHIBATh M3y4YCHHbIC KBAHTOBBIE SIBICHHUS U MPOILECCHI, MCIONB3Ys (PU3MUECKUE BETHMUMHBL:
CKOpPOCTh 3JIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETA, SHEPrUs U UMIYJIbC (POTOHA,
nepuoj, MojJypacrajga, SHEpPrus CBSI3M aTOMHBIX sIep, NpPU OMNHMCAHWU MPaBWIBHO TPAaKTOBATh
¢bu3nyecKuil CMBICI HCIOJIb3YEMbIX BEWYHH, UX O00O03HAU€HUS U €MHUIIBI, YKa3bIBaThb (POPMYJIbI,
CBSI3BIBAIOIME JAHHYIO (U3UUECKYIO BEIMYMHY C JPYTMMH BEIMYMHAMHU, BBIYUCIATH 3HAYEHUE
(bU3UYECKON BETUYMHBL;

aHAIM3UPOBATh (U3MYECKHE TMPOIECCHl U SIBICHUS, HUCHONb3YS (PU3UUYECKHE 3aKOHbI U
OPUHLIMIBE 3aKOH OMa, 3aKOHBI IOCJIEOBATEIBLHOTO M MapajIeIbHOIO COEIMHEHUS MPOBOJAHHUKOB,
3akoH  J[xoyms—JIeHnma, 3akOH  JJIGKTPOMAarHUTHOM  MHIAYKUUU, 3aKOH  IPSAMOJIMHEHHOIO
pacnpoCTpaHEHUs] CBETA, 3aKOHBl OTPAKEHUS CBETA, 3aKOHBI IIPEIOMIIEHUS CBETA, YpPaBHEHHE
OiHmTeHa 1 GoTtodpdekrra, 3aKOH COXpaHEHHUS SHEPTHH, 3aKOH COXPAHCHHS HUMITYJIhCA, 3aKOH



COXpaHEHHUs JIEKTPUUYECKOTrO 3apsijia, 3aKOH COXpPaHEHMsI MaccOBOTO 4ucia, moctynaTtsl bopa, 3akon
paZIMOAaKTUBHOTO pacmajga, MOpU ATOM pa3inyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKEHUE U YCIOBHUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OTIpe/eNIATh HANPABIEHUE BEKTOPAa WHIYKIIMM MArHUTHOTO IOJISI MPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cunsl JlopeHia;

CTPOUTH M ONHCHIBATh N300pakeHNE, CO3/1aBAeMOE TNIOCKHM 3€PKaJIOM, TOHKOH JIMH30M;

BBIMOJIHATh OKCIEPHUMEHTHI [0 HCCIEIOBAaHUIO (U3WYECKUX SBJICHUH M TPOILECCOB C
UCIOJIb30BaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUU: MPH 3TOM (OpMYyIUPOBaTh MpolieMy/3agady u
TUIOTE3y Yy4eOHOro »SKCIEPUMEHTa, cOoOUpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO O0OpYyIOBaHMUS,
MPOBOAMTH OMBIT U POPMYTUPOBATEH BHIBO/IHI,

OCYILECTBIISITh MPSIMBbIE M KOCBEHHBIC M3MEpPEHUs (PU3MUECKUX BEIWYHH, TP 3TOM BHIOHMpATh
ONTUMAJBHBIA CMOCO0 M3MEpPEeHUs M HCIOJIb30BaTh H3BECTHBIE METOJbI OLIEHKH TIOTPELIHOCTEN
U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (DU3MUECKUX BEIMUYUH C MCIIOJIB30BAHUEM IPSMBIX U3MEPEHUI: NpU
3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH PE3YJIbTATHl MOIYYEHHONW 3aBUCUMOCTH (DU3NIECKUX
BEJIMYMH B BUJIE TaOnuIl U TpaduKOB, AeNaTh BHIBOBI IO PE3yIbTaTaM UCCIEIOBAHUS;

coOirofaTh mpaBuiia 0€30MacHOrO TPyJa MPHU MPOBEICHUU HCCIEIOBAaHUI B paMKax y4eOHOTro
IKCIEPUMEHTa, Y4eOHO-MCCIENOBATEIIbCKOW U IMPOEKTHOW JESTEIBHOCTH C  MCIOJIb30BAaHUEM
U3MEPUTENBHBIX YCTPOUCTB U TAOOPaTOPHOTO 00OPYAOBAHUS;

pemats pacuéTHbIC 3aJla4l C SIBHO 3a/laHHOM (PU3UYECKOM MOJAENBI0, UCHONB3YS (hU3HUECKUe
3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 33/1a4d BEIOMpATh (PU3HUECKYIO0 MOJEINb, BHIACTATh
¢uznueckue BEIWYMHBI U (QOPMYJbl, HEOOXOAUMBIE A €€ pelIeHUs, IPOBOAUTH DPACUETHI U
OLICHUBATh PEAIbHOCTD MOJIyYEHHOTO 3HaYeHUsI (PU3NUECKON BEITHUNHBI,

pemiatb KadyeCTBEHHbIE 3aJaud: BBICTPAaUBaTh JIOTMYECKH HENPOTUBOPEUYHUBYIO IIEMOUYKY
paccyXIeHUI ¢ ONOpOi Ha U3y4EHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHMUS;

MCIIOJIb30BAaTh MPU PEIICHNH Y4eOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHUHN IS
NOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMU U TNPEJCTaBICHUS Y4eOHOW M Hay4yHO-TIOMYJIIPHOU
uH(pOpMaIlMK, MONYYCHHON W3 Pa3IHYHBIX HCTOYHHUKOB, KPUTHYECKH aHAIU3HPOBATH IMOTY4aeMYIO
UH(POPMALIUIO;

OOBSACHATh TNPHUHIMNBI JEHCTBUS MalIUH, NPUOOPOB M TEXHUYECKHUX YCTPOICTB, pa3inyaTh
yCIIOBUS UX O€30MacHOr0 UCMOIb30BaHUS B IOBCETHEBHOM KU3HU;

MPUBOUTH MPUMEPHI BKJIaJ]a POCCHICKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (PU3MKE B MOBCEIHEBHOW KU3HHM JJIsi oOecreyeHus
0e30MacHOCTH TpU OOpalleHHH ¢ NpUOOpaMu U TEXHUYECKHMMH YCTPOWCTBAMH, U COXpaHEHUs
3JI0pOBbsI U COOJIIOJIEHHSI HOPM KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKarollei cpejie;

paboTaTh B TPYIIE C BBINOJHEHWEM pPA3IMYHBIX COIMATBHBIX POJEH, MIAHHUPOBATH PadOTy
TPYNIbl, PalMOHAIBHO paclpeenaTh 00s3aHHOCTH M TUIAHUPOBAThH JIEATEIbHOCTh B HECTAHJAPTHBIX
CUTyallusiX, aJIeKBaTHO OIICHMBAaTh BKJAJ KaXJOro W3 YYaCTHMKOB TpPYIIbl B pEIICHHE
paccMaTpuBaeMOi MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4ecKue U AIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edso0.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 nggﬁ;fg;grouﬁ £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

61 OSoGuarouee nowropere ‘ pmetsoosuntelsr
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoxka Koutpoububie IlpakTunuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusrka — HayKa O MPUPOJIC.
1 Hayunsie MeT(?)IK bl HO?I,)H:HI/M 1 bubmorexa HOK
e . https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JIIOIeH
MexaHn4eckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHETHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOJIUHENHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majeHune. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOAHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBrm>keHre MaTeprabHON TOYKH I10 1 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCcTH ["anuies. 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HNuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ipunnun

9 cynepro3uiuu cuwi. Bropoii 3akon bubmmorexa [IOK
yHep t ' P . https://m.edsoo.ru/ffOc3be8
HproTona asis MarepuanbHOM TOUKU
Tpetuii 3akon HeroToHa niis bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LOK

- HeP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduument tpenus.

13 Cuia Czn OTHBnefnq; pu BI/I)Pi(CHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU Ta3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepuajibHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETHYECKOW SHEPTUH

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuunanpHas s3HEpPTUs yupyro
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEpPE PACTSHKCHUS
PE3MHOBOTO KI'yTa

KonTponbHas pabora no teme
«Kunemaruka. JlnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlecTBa. [locrossuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kinaneiipona
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
Buyrpennss sueprus
TEPMOJIMHAMHYECKOIN CUCTEMBI U
30 crocoObI e€ m3MeHeHus. KommuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UI€ATHHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeatin https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BELIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnunadbaTHbBIN TIpolece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B bubnmuotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoi 3akoH
TEPMOJNHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIOIHEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOI0THAs U OTHOCUTEJIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraminueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOWCTB KpHUCTAJLIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauisl. COBpeMEHHbIE MaTepHAITBI
[InaBrneHue M KpUCTAIIU3AIINS.
43 VnenbHas TermI())Ta l'IJ'IaBJ'IeII;I/ISI bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YPaBHCHHE TEIIOBOTO OanaHca https://m.edso0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnmuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ff0c6bcc
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmmorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiicTBue 3apsi0B. 3aKOH
47 Kynona. ToueuHbIH DJIEKTPUIECKHAI bubmmorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3aps
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJed. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpoCcTaTH4eCcKOro
49 moist. IToreniman. PasHoctn bubmmorexa [TOK
) HHaL. https://m.edsoo.ru/ffOc6f00
[IOTEHIMAIIOB
ITpoBOMHUKY U IUIIEKTPUKHA B
50 anpeKT 0CTaTHYECKOM noie bubmorexa LOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO
52 KOHIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmorexa LOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHJEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKast 3allnTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azeMIIeHHE HIIEKTPOIPHUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIAHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bubmuorexa [JOK

0.5 https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOM)
aneKkTpudeckoi uenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabora
«M3mepenne D/1C ncrtouHnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOJIUMOCTh

DNEKTPUYECKUH TOK B BAaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bubmuorexa [JOK

0.5 https://m.edsoo.ru/ff0c7ae0

61

[ToynpoBoIHUKH, UX COOCTBEHHAs U
npuMecHas mpoBoAUMOcTh. CBOMCTBa
p—~n-niepexona. ITosynpoBoTHUKOBEIE
npudopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUYECKUM TOK B paCTBOPAX U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosiTenbHbIN U 1 bubnmoreka [JOK
HECAMOCTOSITEbHBIN pa3psia. MonHusl. https://m.edsoo.ru/ff0c84ae
[Tnazma
DneKTpuuecKkue Npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc88be
KonTponbhas pabota no Teme

66 «Qnekrpocraruka. [IocTosHHBIM 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600marommi ypok 1 bubnuoteka [JOK
no temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Konrpoabueie  Ipaxrueckue fl[:;:el{l/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOericTBHE. MarHuTHOE II0JIE. 1 bu6nmorexa LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTtHoe 1ose MPOBOJHHKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas padota «/3yuenue 1 1 bubmmoreka [JOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanne neMcTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [ToTok

6 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1

HWHIAYKIUH. 3aKkoH BHCKTPOMaTHHTHOﬁ



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykuu Papanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIIUH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHILI,
WHAYKIIMOHHAS TI€Yb

O6o6maromuii ypok «Marautoe
noJie. DNEeKTPOMarHuTHasE MHAYKIUS)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienre sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHMTHBIC KoJieOaHus B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U
JIEWCTBYIOIIEE 3HAYEHUE CHIIbI TOKA U
HaIpsKEeHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. Ilpoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE JJIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KA3HU

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubamorexa LOK
P ' https://m.edsoo.ru/ffOccfeQ
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimosinHENHOE pacpoOCTpaHEHHE
26 CBETa B OJTHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunblili ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
P peta. 1oeTp https://m.edsoo.ru/ff0cd4e0
M300pakeHUH B IJIOCKOM 3epKajie
IIpenomnenue ceera. [TonHoe
28 BHYTpeHHee oTpakeHue. [IpenenbHbiin bubmuoreka [IOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
[1OKa3aTelIs IPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [TocTpoeHne n300pakeHH B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmyiia TOHKOM JIUH3BL.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L{er. JlabopaTopnas
pabota «Habmonenue aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakinonHas pemérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue npuOOpbI U yCTPOUCTBA U
YCIIOBUS UX 0€30TIaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHuku. [loctynarsl bubnnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. BuG OK
nom
37 3ameIeHre BpEMEHH U COKpaIlleHue smorera L
https://m.edsoo.ru/ffOcfad2
JUTUHBI
DHeprus U UMIYJIbC PEISITHBUCTCKOM Bt OK
38 gacTullbl. CBSI3b MaCChI C YHEPTHEH U nommoreka I
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbnas padota «Onrtuka. BuG OK
39 OCHOBBI CIETIHATTHFHON TEOPUHU nomorexa I

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodddexra. YpaBHEHHE
42 BﬁHmTegI)Ha .]'qu)l(b(i)OTOB(l)(geKTa bubmorexa LOK
g i https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porospdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMudeckoe ACHCTBUE bubmorexa OK
AcBa. A https://m.edso0o.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
(dhoToseMeHT, GOTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/]
45 Pemenue 3amad mo reme «1eMEHTHI bubmmoteka IIOK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pezepdopaa mo paccesHuio o-4actu brbmmorexa [TOK
POHOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aTroma
bu6nmorexa LIOK
47 IT b
OCTyIaTRl bopa https://m.edsoo.ru/ff0d0Oafa
Hznyyenne u noriomieHue (oTOHOB
48 II I/I};'Iqe eXx0/Ie aTOMEIlH co Hi‘o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0afa
SHEPTUH Ha Apyroi. Buasl criekTpoB
BoaHoBbIe cBOiicTBa yacTull. BoHEI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckynsipro-

BOJIHOBOM AyaJIn3M. CnoHTa"HHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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BBIHYXXJICHHOC U3JTYUCHUC

50

51

52

53

54

55

56

OTKpBITI/IC PaAnO0aKTHUBHOCTHU. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMOaKTUBHOCTH Ha KUBBIC
OpTraHHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

DHeprusi CBA3U HYKJIOHOB B siJIpe.
SnepHble peakuuu. SnepHbii
peakrtop. [Ipo6iiembl, IEPCICKTUBHI,
JKOJIOTUYECKUE aCIIEKTHI SIAEPHON
SHEPreTUKHU

OnemeHTapHble YacTULIBI. OTKpBITHE
no3uTpoHa. MeTo/pl HaOM01eH!s U
pPErucTpanyy dJIEMEHTapHBIX YACTHLI.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3anmMoaercTBUg. EMMHCTBO
(u3nYecKoil KapTUHBI MUPa»

Bun 3Bé3anoro neba. Co3pesaus,
SIpKUE 3BE3/bl, IIJIAHETHI, UX BUIUMOE
neuxeHue. ColnHeuHas cucreMa
Comnaue. CoyiHeuHast akTUBHOCTb.
Ncrounuk sHeprun CosHLA U 3BE3 ]

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TNIABHOM
MocJieIoBaTelbHOCTU. BHYTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBomtounu CoJiHIa U 3BE3]T

Muneunsbiit [1yte — Hama ["anaktuka.
TTonoxenue u nBuxxenne ConHIila B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B SIAPAX TaJIAKTUK

Bcenennas. Pa3z0oeranue rajgakTuUK.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nyyeHue.
MeraranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHN

KonTtpomnbHas pabota «1eMeHTHI
aCTPOHOMMUH U aCTPOPUIUKI

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B DKOHOMUYECKOH,
TEXHOJIOTUYECKOM, COLIUAIBLHON 1
THUYECKON cdepax NesITeIbHOCTH
YeJoBeKa

O6o6maromuit ypok. Poib u Mmecto
(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pois
¢buznueckoil reopun B GOpMHUPOBAHUU
MpEJCTaBICHUN 0 (PU3NYECKOM
KapTUHE MHpa




O6o06mraromuii ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMaruHuTHast MHIYKIUS
PesepBHblii ypok. Ontrka. OCHOBBI

67 CHEIHAILHON TeOpUuun 1
OTHOCUTEITLHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DNeMEeHThI ACTPOHOMUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






		2023-10-13T15:11:34+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ШКОЛА № 15 Г.ФЕОДОСИИ РЕСПУБЛИКИ КРЫМ"
	я подтверждаю этот документ своей удостоверяющей подписью




