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MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma no ¢Qusuke 06a30BOro ypoBHS Ha ypOBHE CpeAHEro oOiiero odpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHHH U TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTelIbHBIX  OpraHu3anusx Poccuiickoii ~ dDenepanuu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBI.

Conepxanue TporpaMMbl 1O (puU3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITeIbHOCTHOTO Noaxoaa. [Iporpamma no ¢usrke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3yabTataM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOIMMOCTh pea3allii MEXKIIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE IIeIM M3Y4eHUs (U3HKU Ha YPOBHE CpeliHero olmiero oOpa3zoBaHUs, MIAHHPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIC, MeETalpeIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIaHUpPYEMbIE PE3yNbTAaThl OCBOCHUA Kypca PU3MKHU HAa 6a30BOM ypOBHE, B TOM YHUCIIE

IPEIMETHBIC PE3YIBbTATHI IO TO1aM O0YUYCHHUS;

e cozaepxanue yueOHoro npeamera «Dusnukay mo rojaM oOydeHusl.

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUH 00 OKpy’KarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJIECHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHMU oOmpejesseT XapakTep M pPa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHMsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. M3ydeHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MHpa 00yJaromuxcs, B GopMUpoBaHHEe YMEHUIN
IPUMEHSATh HayYHbII METO]I TO3HAHUS MPH BBITIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHOBy Kypca ¢u3uku JUist ypoBHS CpeJHEro o01ero oopa3oBaHus MOJIOKEH Pl UACH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOUACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (hU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEl MaTepuai Kypca pU3uKu 00beTUHEH BOKPYT
¢uznueckux Tteopuil. Begymmm B Kypce sBIseTcss (OpPMUpOBAHUE MPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PUHU, BELIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTapHOTO
noTeHuuan€a (U3n4ecKoil HayKu, OCMBICIIEHHE CBS3HM Pa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpOoOIeMaMH.

Hoes npuknaonou nanpasnennocmu. Kypc pusuku npenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX IPUIIOKEHUN N3YUYEHHBIX TEOPUI U 3aKOHOB.



Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHs JJIEMEHTOB COJEPKaHMS,
NOCBAUIEHHBIX 3KOJIOTMYECKUM TMpo0iIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYX IeHUS MPoOIeM PalliOHAIBHOTO IPUPOJIOTIOIB30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

CrepkHEBBIMU 3JIEMEHTaMHU Kypca (U3MKH Ha YpOBHE CpeJHEero obuero oOpa3oBaHUs
SBIISIOTCS (pU3MUecKkue Teopuu ((HOpMHUPOBAHME MPEIACTABICHUNA O CTPYKTYpe HOCTPOCHHS
¢usnueckoil TeopuH, poiau (yHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEJCTAaBICHUAX O MPUPOJE, I'PAaHULAX MPUMEHMMOCTU TEOPHH, IJI ONUCAHMsI €CTECTBEHHO-
HAaYYHBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DM3MKU pealn3yeTcs MPEXIe BCETO 3a CUET
OpraHu3aly SKCIIEPUMEHTAILHON JeATeIbHOCTH oOydarouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJB30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPaTKOBPEMEHHBIX IKCIEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (usnke oObEAMHEHBI B OONIUMH CIHCOK
YUEHHUECKUX NPAKTUYECKUX padoT. BrlieneHne B ykazaHHOM IEpeYHE JIAOOPaTOPHBIX padoT,
OPOBOJIUMBIX ISl KOHTPOJISL M OLEHKH, OCYIIECTBISICTCS YYacCTHUKAMH O0Opa30BaTEIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sTom
o0ecrieunBaeTcsi OBJIAJCHUE OOYHYAIOUIMMHUCA YMEHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHMS,
UCCIICIOBAaHHUS 3aBUCHMOCTEH (PU3MYECKMX BEIMYMH W TIOCTAHOBKY OIIBITOB IO MPOBEpKE
NPEIOKEHHBIX THITOTE3.

Bosnblioe BHUMaHuE yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCA 3a/1a4 C SIBHO 3aJJaHHOM (PU3MYECKOH MOJIEINbIO,
MO3BOJISIOIINE TPUMEHSTh HM3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OJHOTO pasJerna
Kypca, TaK ¥ MHTETPUPYS 3HAHUS W3 Pa3HBIX pa3nenoB. s KayeCcTBEHHBIX 3a7ad MPHOPUTETOM
ABJISIIOTCSL 3aJjaHUsd Ha OOBSICHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’Karolle >Ku3HHU, TpeOyromue BbIOOpa (u3Mueckod MOAETH A CUTyallud HpPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpeboBanusimu  PI'OC COO Kk MaTepuaaIbHO-TEXHHUYECKOMY
oOecrieyeHHn0 y4yeOHOro mporecca 0a30BbI ypOBEeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
o0miero oOpa3oBaHUs JIOJDKEH U3y4yaTbCs B YCJIOBHAX NPEIMETHOro KabuHeTa (pU3MKU WM B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOTO IUKJa. B xabunete
(bu3HUKH T0JKHO OBITH HEOOXO0MMOE J1a00paTOpHOE 00OPYAOBAHUE I BHIIOJHEHUS YKa3aHHBIX
B TIporpamMme 1O (HU3MKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
o0opyoBaHue.

JleMoHCTpaniioHHOE 000py/I0OBaHWEe (POPMUPYETCSI B COOTBETCTBUU C TPUHITAIIOM
MUHHMAaJIbHOH JOCTATOYHOCTH W OOECIEUMBACT TMOCTAHOBKY TEPEUNCIICHHBIX B MPOrpaMMe TI0
¢u3uKe KIIOYEBBIX JAEMOHCTPALUH JUIsI WCCIEIOBAaHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
HMIUPHYECKUX U (PYHIAaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaboparopHoe 00OpyAOBaHUE ISl YYEHUYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOecTeurBaeTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1TabOpaTOPHOTO O00OpyIOBaHMUS JIOJKHBI OBITH
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX M IU(PPOBBIX NMPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.

OCHOBHBIMU LIEJIAMU U3Y4YeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:

e (opMupoBaHME HHTEpeca M CTPEMJICHUS OOYYAIOUIMXCS K HAayYHOMY H3YUEHHIO

IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



pa3BUTHE TPEACTAaBICHUI O HAyyHOM MeETOoJe TMO3HaHus U (OPMUPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPY/KAIOIIUM SIBJICHUSIM;

dbopMUpOBaHHE HAYYHOTO MHUPOBO33PCHUS KAaK PE3yJIbTaTa U3y4eHHUs OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHNE YMEHHIA OOBSCHATH SBICHUS C HCIIOIH30BaHHEM (DH3UYECKIX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

dbopMUpOBaHUE MPEACTABICHUI O POIM (PU3UKH ISl PA3BUTHS IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKUA U TEXHOJOTHUM.

JocTimwkeHnne 3THUX Iesell o0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 337ad B IpoIecce
U3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeJIHEro o0uiero o0pa3oBaHus:

puoOpeTeHNEe CUCTEMBbl 3HAHUK 00 O0ImMMX (PU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPHSX, BKIIOUYAs MEXaHUKY, MOJICKYJIAPHYIO (PU3UKY, SJIEKTPOIMHAMHKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHHE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHUS A OOBSICHEHUS
(GU3MYECKUX SBICHUW B TIPUPOJE W JJIs TNPUHATHS TPAKTUUCCKUX PEIICHUH B
IMOBCEAHEBHOM XKU3HU;

OCBOCHHE CIIOCOOOB pEIICHHS PA3IMYHBIX 3a/Ja4 C SBHO 3aJlaHHOW (DHU3MYECKOH
MOJICNIbIO, 3a/lay, TMOPa3yMEBAIOIIUX CAMOCTOSITEILHOE CO3JaHue (PU3UUECKOU
MO/IeJIY, aJIeKBaTHOW YCIIOBHSIM 3a]1a4H;

MOHMMaHHUEe (PU3UYECKHX OCHOB M MPUHIMUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMAHUS Ha OKPYKAOUIYIO CPENY;

OBJIQJICHHE METOJaMH CaMOCTOSATEIBLHOTO IUIAHUPOBAHMS U MPOBEACHUS (PU3MUSCKHUX
DKCIIEPUMEHTOB, aHallM3a W  WHTEepIpeTanud  UHGOpPMALUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH IOJIYyYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCIIOBHM ISl PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JIeSITEILHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEIII0).

[Ipennaraemslii B mporpamme mo Gpusnke nepeyeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEb JElaeT BHIOOp MpOBEACHUs JTa0OpaTOpHBIX paboT H
OTBITOB C YU4ETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS
®usuka — Hayka o npupoje. Hayunele MeToasl MO3HaHUS OKpyXkaroumero mupa. Ponb
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbI. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue ¢u3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. dusnueckue
3aKOHBI ¥ TeopuH. I paHUIIbl TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpMHIIUIT COOTBETCTBHSL.

Ponp m mecto ¢usuku B (GOpMHpPOBAHMM COBPEMEHHOM HAaydyHOW KapTUHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBble ¥ TU(POBBIC H3MEPUTEIBHBIC MPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JaBukeHHe. OTHOCUTEIBHOCTh MEXaHWYEeCKOro JBrokeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeAHSIsl CKOPOCTh, MTHOBEHHasi CKOpPOCTb) M YCKOpPEHHE
MaTepUalbHOM TOUKH, MX MPOEKIMH HA OCU cUCTeMbl KoopAuHaT. CloKeHHe NepeMelleHUl 1
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEepEMEILEHUs MaTeprUaibHOW TOUYKU OT BPEMEHHU.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHe MaTepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOW I10 MOZYJII0 CKOPOCTBIO. YTIJIOBasl CKOPOCTb, JUHEHHas CKopocThb. Ilepumon m
yacTtoTa oOpauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHHueckne yCTpoCTBa M IPAKTUYECKOE IMPUMEHEHHWE: CIUJOMETP, JABM)KEHHE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Mopnenb cucTeMbl OTCUETa, MITIOCTPALINS KHHEMATUYECKUX XapaKTEPUCTHK JABUKEHHUSL.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY M TOPU30HTANIBHO.

W3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

HampasneHnne ckopocTH npyu ABM>KEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO JIBM>KEHHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBaHnre  COOTHOLIEHUS ~ MEXAY  IMyTSAMH, [POWJEHHBIMH  TEJIOM  3a
MIOCJIEZI0BATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IIPM PaBHOYCKOPEHHOM JIBUKEHUHM C
HayaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

W3ydeHue ABM>XEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH [Nanuies. I[lepsoiit 3akoH HeroTtoHa. MHepuuanbHbIe CUCTEMBI
OTCUETA.



Macca tema. Cuna. I[lpuHnun cynepno3unmu cuil. Bropoit 3akoH HerooTona st
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [17151 MaTtepraibHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosgounuent tpenns. Cuia cOnpoTUBICHUS
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO Tela.

MOMEHT CuiIbl OTHOCUTENIBHO OcH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIIA.

TexHuueckue yYCTpOHCTBA M IPAKTUYECKOE IPUMEHEHUE: TOJIIUIIHUKY, ABW)KECHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B NPY)KMHE M PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPAILLECHHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

HNmnynbe MaTtepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUEK. IMITyIbC CHITBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckass sHeprus marepuaibHOH TOYKHU. Teopema 00 HM3MEHEHHM KHHETHYECKOMH
JHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnuanbHbple U HEMOTEHUHUANbHbIE CHIIBL. CBs3b pabOThl HENOTEHIMAJIBHBIX CHII C
W3MEHEHNEM MEXAHNYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCTpOMCTBA M NMPAKTHYECKOE NPHUMEHEHHE: BOJOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs NMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3ydyeHrne aOCOMIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.



HccnenoBanue cBsi3u pabOThl CUJIbI ¢ M3MEHEHHEM MEXaHHUYECKOH 3HEpruu Teila Ha
IIpUMeEpE PacTSHKEHUsI pE3UHOBOTO JKI'yTa.

Paszgea 3. MoJsiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KMHETHUECKOM TEOPUU U UX OINBITHOE 0OOCHOBAHUE.
BpoynoBckoe nBmxkenue. uddys3us. Xapaktep ABMKCHHS W B3aUMOJCUCTBUS YaCTHIL
BelecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Ted M OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Moziekyn. KonumdecTBo BemiecTsa.
[TocTostnnast ABorajipo.

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

Mopenp uneanbHOro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
ueanpHOro ra3a. AOCONIOTHas TemIepaTrypa Kak Mepa CpeqHel KMHETHYeCKOH SHepruu
TEIJIOBOTO JBMKeHMs dactul rasa. [llkama temneparyp KensBuHa. ['a30oBele 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UACaIbHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHe U30MPOILIECCOB: U30TepMa,
u30Xxopa, nzobdapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIONIME JUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJIEKYI
OpPraHUYECKUX COETMHEHUI.

OmnpiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mopnens onsira IlITepHa.

OnbIThL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOECHCTBHUS.

Monens, WUTIOCTpUpPYIOLIAs MPUPOLY JaBICHUS ra3a Ha CTEHKH COoCya.

OnBIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UEATLHOTO ra3a, U30MPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Omnpenenenne Macchl BO3JyXa B KIACCHOW KOMHAT€ Ha OCHOBE M3MEpEeHUU 00BnEMa
KOMHATBHI, IABJICHHS ¥ TEMIIEPaTyphl BO3/1yXa B HEH.

HccnenoBaHue 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamuku

TepmonuHamuueckass cucteMa. BHYTpeHHsIsl 3HEprus TEPMOJMHAMHYECKOM CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonndyectBo TemioTsl U pabora. BHyTpeHHss SHEprus 0lHOAaTOMHOTO
U7eanbHOro raza. Buasl Terionepenadn: TeIONPOBOAHOCTh, KOHBEKIUS, U3TydeHHE. Y 1eJbHas
TEMI0EMKOCTH BellecTBa. KonudyecTBo TEIIOTHI MPH TeIUIONepeaaye.

[Tonsitue 00 ammabatHoM mporiecce. [lepBbiii 3akoH TepMmoaumHamuku. [IpumeHeHue
NIEPBOro 3aKOHA TEPMOAMHAMUKHU K H3oMpolieccaM. ['papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akoH TepmonuHaMuku. HeoOpaTHMOCTE TIPOIIECCOB B IPUPO/IE.

TenoBeie MamuHbL. [[pUHIUTIBL JEHCTBUS TETIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPTUH B
TerIoBbIX MamuHax. Koadduiment noneznoro aeiicteus TeruioBoit Mammubl. [ukn Kapao u
ero Kod(hPuIMEeHT MoJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MPOOIEMBI TETUIODHEPTETUKH.

TexHU4YecKne YCTPOMCTBA M TPAKTUUYECKOE TPUMEHEHHE: JBHUTATelb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIHHHUK, KOHTUITUOHED.

Jlemoncmpayuu



V3MmeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH pPAaOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TOJl JIEHCTBHEM C)KaTOr0 BO3/yXa, HarpeBaHue 3(upa B JATYHHOH TpyOKe MyTéM
TpeHus (BUICOAEMOHCTpAINsA).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypbl) Tela Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Mopnenu mapoBoii TypOHWHBI, IBUTATEIs BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[TapooOpa3oBanne u koHaeHcauus. Mcnapenue u  kuneHue. AOCOIIOTHAsT U
OTHOCHUTEIIbHAS BIAKHOCTh BO3/yXa. HackImeHHbIi map. Y aenpHas TeIioTa mapooopa3oBaHusl.
3aBUCUMOCTh TEMIIEPATYphl KUIICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucrannunueckue u aMmopHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuayibl. [lnaBneHue u Kpucramnmzanus. Y aenbHas
TerioTa riasieHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.
TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOpUMCTP, TCXHOJIOT'MH MOJIYy4YCHHUA COBPCMCHHBIX MarcpuraioB, B TOM HHUCIIC
HaHOMAaTCPpUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX TapOB.

Kunenue npu noHWKEHHOM JTaBJICHUHU.

Crioco0bl U3MEpEHUs BIKHOCTH.

Habmtoienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMoHCTpanus KpUCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenrie OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzauusi Ted. ONeKTpuyeckuid 3apsn. JlBa Buaa DIIEKTPUYECKUX 3apsiiOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUIECKOTO 3aps/a.

B3aumopeiictBue 3apsanoB. 3akoH Kyinona. TodeuHslli  JIEKTpUYECKHI  3aps.
OnekTtpuuyeckoe mnoiae. Hampsxk€éHHOCTh anekTpudeckoro mnois. [lpuHnumn cynepnosuuuun
ANEKTPUUECKUX NOJeH. JINHNM HaNpsy)KEHHOCTHU JIEKTPUYECKOTO MOJIS.

PabGora cun oanekrpocratmueckoro mois. [loreHnuman. Pa3HOCTP  NOTEHIMAJIOB.
IIpOBOIHUKY U AUDIIEKTPUKH B JIEKTPOCTATUYECKOM IToJIe. JIudsiekTprudecKkast IpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHJAEHCAaToOpa. DHEPTHs
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IMPAKTHUYECKOE IPUMEHEHUE: JIJIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3eMJIEHHE DJIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TElL.

ITpOBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.



DJIEKTpOCTaTUYECKAs 3alUTa.

JIN3IIeKTPUKY B JIEKTPOCTATUYECKOM I10JIE.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHcCaTopa OT IUIOIIAAM  IIJIaCTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYLIECTBOBAHHUS JIEKTPUUECKOro TOKa. MICTOYHMKH TOKa.
Cuna toka. [TocTosHHBII TOK.

Hanpsokenue. 3akon Oma 1151 ydacTka LIETIH.

DIIEKTpUUYECKOe CONPOTHUBIICHHUE. VaensHoe CONPOTHUBIICHUE BELIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COEMHEHNE TPOBOIHUKOB.

Pabota sanexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 37E€KTPUUYECKOTO TOKa.

DNEeKTPOABUKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE CTOYHUKA TOKa. 3akoH Oma ass
MOJTHOM (3aMKHYTOM ) AyiekTpudeckoit enu. KopoTkoe 3ambIkaHue.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPJBIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuueckuil TOK B BakyyMe. CBOICTBA 3JI€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAMMOCTh MOJIYNPOBOJHUKOB.
CsoticTBa p—N-nepexona. [lonynpoBoJHUKOBbIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax U paciulaBaxX 3JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAsS
JUCCOITUAIUS. DIEKTPOJIU3.

DNIeKTpUUYECKH TOK B razax. CaMOCTOSATEIbHBIN U HECAMOCTOSITENbHBIN pa3psia. MoaHusl.
ITma3ma.

TexHu4yeckne yCTpOMCTBA M TMPAKTHUYECKOE MPUMEHEHHE: aMIIepMETP, BOJBTMETD,
peocTaT, MCTOYHHMKHM TOKA, JJIEKTpPOHArpeBaTelIbHbIE MPUOOPHI, BIEKTPOOCBETUTEILHBIE
npuOOpbl, TEPMOMETP CONMPOTUBJICHHS, BAKYYMHBIH IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JTUOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS] LWIMHAPUYECKUX MPOBOJAHMKOB OT JJIMHBI, IUIOLIAIN
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CMeniaHHO€ COeTUHEHNE MPOBOTHUKOB.

[IpsiMoe m3MepeHue 3IeKTpoABMXKYHIEH cuiibl. KOpoTkoe 3aMbIKaHHE TalbBAHMYECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO COIPOTHUBIICHHUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

OaHOCTOPOHHSS MPOBOIMMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3ydeHre cMEIIaHHOTO COEMHEHHSI PE3UCTOPOB.

W3mepeHne HNEKTPOABIKYIIEH CHUJIBI  HCTOYHMKA TOKA U €ro  BHYTPEHHEro
CONPOTHUBIICHUS.

Habmronenue anektponusa.

MexnpeaMeTHbIe CBS3H



N3yuenne kypca ¢uzuku 06a3oBoro ypoBHsS B 10 Kjacce OCYImIECTBISETCS C y4ETOM
COZICPKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€ C KypcaMH MAaTeMAaTHKH, OWOJOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nowsimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SIBIICHHE, Hay4HbIH (akt, rumore3a, (u3Myeckas BEJIMYWHA, 3aKOH, TEOpHs, HaOJIrOJCHUE,
HKCIEPUMEHT, MOACTHPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHUCTEMBbl ypaBHEHM, JHHEWHas ¢(yHKuus, mapabona,
rurepooia, ux rpagKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCHHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOC TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPhl W HMX IPOCKIHUU HAa OCH
KOOPJMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannyeckoe ABIKEHHE B JKUBOW mpupoje, muddy3us, 0cMOC, TeII000OMEH
KUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIaut, TEIJIOBOE PABHOBECHE), SJICKTPUICCKHE SBJICHUS B
’KUBOU TIpUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TeEJ, JKUAKOCTEH W Ta30B, AJIEKTPHUUECKUE
CBOWCTBA METAJLIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIHS, TalTbBAHHUKA.

leoepacghusi: BTaXXHOCTH BO3IlyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: nmpeoOpa3oBaHue ABMKEHUI C UCTIOIB30BaHUEM MEXaHH3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUIHUKK, WCIOJIh30BAHME 3aKOHA COXPAHEHUS HMITyJIbca B TEXHUKE (pakera,
BOJIOMET W JIpyTrue), JIBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOuWHa, OBITOBOM
XOJIOJMIIBHHUK, KOHIAUIIHOHED, TEXHOJIOTUHU TOJIYUYEHHSI COBPEMEHHBIX MAaTEPUAIOB, B TOM YHUCIIC
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNPHUHTEp, AJIEKTPOHATpEeBATENbHBIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPHOOPHI, TaJbBAHUKA.

11 KJIIACC

Pasnen 4. dinekTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmMpoOMAcHUMHAA UHOYKUUS

IlocTostHHBIE MarHuThl. B3amMoaelcTBHME NOCTOSHHBIX MAarHMTOB. MarHuTHoe mole.
Bekrop marauTHOM MHAYKIMH. [[pUHIMEI Cynieprio3uMM MarHUTHBIX MOJIeH. JINHUM MarHUTHON
uHAYKIMK. KapThHa TMHUM MarHUTHON MHAYKLUU TOJIS IOCTOSIHHBIX MAarHUTOB.

MaruutHoe moje NpoBOAHMKA ¢ TOKOM. KapTuHa nMHMHM MHIYKIUU MarHUTHOTO IOJISA
JUIMHHOTO TPSIMOTO ITPOBOJHHKA M 3aMKHYTOT'O KOJBIEBOI'O IPOBOJHMKA, KATYIIKA C TOKOM.
OmnbiT OpcTena. BzauMmoielicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIlPaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHXKEHHE 3apsKEHHOW YacTHIBl B
OJIHOPOJTHOM MarHuTHOM moJje. Pab6orta cumsr JlopeHiia.

SIBneHne HNEKTpOMArHWTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW HHIYKILHH.
DNEeKTpOoABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHOW MHAYKIUK Papases.

BuxpeBoe anekTpuyeckoe moisie. DIEKTPOABMKYINAs CHUJa WHIYKIUU B IPOBOJHHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJTHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHAyKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILASl CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.



TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPHUMEHEHWE: TIOCTOSHHBIE MArHHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIMOHHAS [1€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AJIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHuY MHIYKIUKA MarHUTHOTO TOJIS.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBreHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUIIbI MHAYKIIMU OT CKOPOCTH M3MEHEHHS MarHUTHOIO
MOTOKa.

SIBiieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne MarHuTHOTO TOJIs1 KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HAa PAMKY C TOKOM.

WccnenoBanue siBJICHUS HIEKTPOMArHUTHON WHIYKITUH.

Pa3pen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHUmMHble KOJ1e0AHUS

Konebarenpnass cucrema. CBOOOMHBIE MexXaHWUYeCKHe Kojebanus. [apmonmueckue
koneOanus. Ilepmon, dactora, amrumtyna W ¢asa konebanuid. [IpyKUHHBI MasTHUK.
MatemaTuueckuii MasTHUK. YpaBHEHHE TapMOHHMYECKUX KojeOanuil. [IpeBpareHue »Hepruu
MIPY TAPMOHUYECKHUX KOIeOaHUX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
KOJeOaTeIbHOM KOHTYpe. AHAJOTUs MEXIy MEXaHUYEeCKMMH ¢ JJIEKTPOMArHUTHBIMU
konebanusmMu. @opmyna Tomcona. 3akoH COXpaHEHHUS SHEPTUU B UACATHLHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYeCKue KojeOaHusl.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUsI.

[lepemennbiii Tok. CUHYCOMJANbHBIM MEPEMEHHBII TOK. MOIIHOCTh NMEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpEOJIECHHUE AIEKTPUYECKOW SHEPTHUH.
DKOJIOTHYECKHE PHUCKH TP TPOU3BOJACTBE dJeKTpodHepruu. KymbTypa wucCmosb30BaHUS
AIIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HHU.

TexHuueckue yCTpoMCTBAa M MNPAKTUYECKOE MPUMEHEHHUE: DJIEKTPUUYECKUM 3BOHOK,
reHepaTop MEPEMEHHOTO TOKa, TWHUHU AJICKTpoIepead.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KosieOaTenbHON CUCTeMBI (IPYKHHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

HabGnronenue 3aryxaromnux KojieOaHui.

HccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOAHUH.

Habmronenue pe3oHanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcmumnorpaMmbsl — (3aBUCUMOCTH  CHJIBI  TOKA W HamlpsOKEHUS OT  BPEMEHH) s
3JIEKTPOMArHUTHBIX KoJeOaHui.



Pe3oHaHC mpu MociaenoBAaTEIbHOM COEAMHEHUM PE3UCTOPA, KATYIIKM MHAYKTUBHOCTH M
KOH/JIEHCATOPA.

Mogenb TMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

HccnenoBanue 3aBUCUMOCTHU NIEPUOA MAJIBIX KOJieOaHU rpy3a Ha HUTH OT JJIMHBI HUTU U
Macchl Ipys3a.

HccnenoBanne nNepeMEeHHOTO TOKa B ILENM M3 MOCJIENO0BATEIbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 80JIHbL

Mexanuueckue BOJIHBI, yciioBUs pacnpocTpaneHus. [lepuoa. CkopocTb pacnpocTpaHeHHs
U jnuHa BoONHBL [lomepeunble W mpoaosibHBIE BONMHBL MHTepdepeHmus u nudpakius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBHS HM3JIy4EHHUs AJICKTPOMATHUTHBIX BOJH. B3aumuas
opueHranusi BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XeHHe, MpeloMIIeHue, Moispuszanus, Audpakius, wuHtepdepenius. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 37eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHne >JIeKTPOMArHUTHBIX BOJH B TEXHUKE M
OBITY.

[IpuHUUMIIBI pagnoCBA3M U TeneBuaeHUs. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOILIEH Cpebl.

TexHu4yecKkne yCTpPOWCTBAa U MPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
YIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHUKE W MEIUIIMHE, paaap, PaauoONpUEMHUK, TEIIEBH30D,
anTeHHa, Tenedon, CBU-neyn.

Llemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE TTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmromieecs Te10 Kak HICTOYHUK 3BYKa.

Habmroienue oTpaskeHus M MpeoMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmtonenue natephepeHny u AMPpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HaHC.

HaGmronenue CBsI3M TPOMKOCTHM 3BYKa M BBICOTBI TOHA C aMIUIUTYAOM W YacTOTOM
KoJie0aHui.

HccnenoBanne  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTpPaKEHHUE, IPEIIOMJICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsimonuHeiiHoe pacipocTpaHEHUE CBETa B OJHOPOJAHOMU Cpejie.
JIyud cBera. ToOUEUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKkOHBI OTpaxkeHHs cBeTa. [locTpoeHune u300pa’keHUN B IJIOCKOM
3epKaje.

[Ipenmomnenue cBera. 3akoHBI TpeNOMIIEHUS CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTpaKEHUS.

Hucnepcus ceeta. CroxxkHbli cocTaB 6enoro cera. L{ser.

Cobwupatoiiue W paccewBarolve JHUH3bL. ToHKas JuH3a. DOKyCHOE pPACCTOSHHE U
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoeHne n300pakeHuit B COOMPAIOIINX U PACCEUBAIOLINX
nuH3ax. @opmysa TOHKOM JIUH3bI. Y BEJIMUEHHE, 1aBaEMOE JIMH301.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.



BonnoBass onrtuka. Wurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/ICHUS MAKCUMYMOB U MUHUMYMOB B HHTEPPEPESHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YcinoBue HaOMIOACHHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpOWCTBAa M TMPAKTUYECKOE IMPHUMEHEHHE: OYKH, Jyma, (oToammapar,
MPOSKIMOHHBIA ~ammapar, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs ONTHKA, AU(pakirOHHAs
peréTka, moJspous.

Llemoncmpayuu

[TpsimonuHEHOE pacHpoCTpaHEHUE, OTpPaKEHHWE U IpeiaoMieHue cBeTa. Onrtuueckue
PUOOPHI.

[TonHOE BHYTpeHHee oTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue criekTpa ¢ MOMOIIBIO TU(PPAKIUOHHON PEUIETKY.

Habmronenue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenue nokasaresns NpeaoMIICHHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieUAIbHONH TEOPUHM OTHOCUTEJIbHOCTH
['paHubl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWMKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSL CKOPOCTH CB€Ta B BaKyyme, MPUHLUI
OTHOCHUTEIILHOCTH DUHINTEHHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYICOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs TOKOS.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®oronsl. ®opmyna [lnanka cBs3u SHEPruu POTOHA C €T0 YACTOTONH. DHEPTUS U UMITYIIBC
dboToHa.

OtkpeiTue u wucciaenaoanne (Goroddpdexkra. Ombitet A. I'. CronmeroBa. 3akoHBI
doroaddexra. YpaBHenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.

Hasnenue ceera. Onbitel [1. H. JIeOenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHUYeCKHne YCTPOHCTBA W TPAKTHUYECKOE NPUMEHEHHue: (HOTOodIeMeHT, (POTONaTUHK,
COJIHEeYHast 6aTapest, CBETOAHO/.

Jlemoncmpayuu

®doTor(heKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHETO GoTorddexra.



CBeTOoanOI.
Conneunas 6arapest.
Tema 2. Cmpoenue amoma
Monens atroma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -uactui. [lnmanerapHas
mozenb atoMa. Iloctynarel bopa. M3nyuenue n nornomeHue GOTOHOB IpU NEPEXoae aToMa ¢
OJIHOTO YpOBHSl BSHepruum Ha Jpyrol. Buapl cnekrtpoB. CnekTp YpOBHEW 3HEpPruUM aroma
BOZIOpPOAA.
BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyalu3M.
CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYCHHUE.
TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE NIPUMEHEHHWE: CIEKTpPaJbHbIM aHAIN3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIM KOMITIBIOTED.
Jlemoncmpayuu
Monuenb onbiTa Pezepdopna.
Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.
Habumronenne nuHelyaTbIX ClIEKTPOB U3IIYUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Hab6mronenue nuHeiyaToro crexkrpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CJIOXKHOCTb  CTPOCHMS  s1pa. OTtkpbiTHE
panuoaktuBHOCTU. OnbITH Pezepdopra o onpeesneHuo cocTaBa pagioakTUBHOTO U3ITyYeHHUS.
CgoiicTBa anb(da-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.
OtkpeiTue npoTOHa W HeiTtpoHa. Hyknonnas monens siapa IeiizenOepra—lBaHeHko.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacnaa. DIeKTPOHHBIN M MO3UTPOHHBIM Oera-pacnaa. ['amma-u3znydenue. 3akoH
PaauOaKTUBHOIO pacIaja.
OHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT Macchl sapa.
SAnepHele peakiuu. [lenenne u cUHTE3 sa€Ep.
SAnepubiit peaxktop. Tepmosnepublii cuHte3. IIpobimembl M TNEpCHEKTUBBI  AIepHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.
OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Metobl HaOMIOIEHNS U PETUCTPALIMH HIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHbIE B3auMoelcTBUsA. EquHcTBO hrsnueckoit KapTHHBI MUpA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB 4acTUll (110 TOTOBBIM doTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKHA

Otanbl  pa3BUTHS  acTpoHOMuHU. IIpuknagHOe W MHPOBO33PEHUYECKOE 3HAYCHHUE
ACTPOHOMHH.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/bI, IIIAHETHI, X BUANMOE ABHKCHUE.
ConneuHas cucrema.

Connie. ConHeuyHass akTUBHOCTh. Mcrtounumk sHepruum CosHIA W 3BE3A. 3BE3NBI, UX
OCHOBHBIC XapaKTEPHUCTHKU. Jluarpamma «CHEKTPaJbHBIA KJIACC — CBETHUMOCTH». 3BE3IbI



[JIABHOW TIOCJIEOBATEIIBHOCTU. 3aBHCUMOCTb «Macca — CBETHMMOCTb» JUId 3BE3] TJIaBHOM
nocjea0BarelbHOCTH. BHyTpeHHee crpoeHne 3BE3N. CoBpeMEHHBIE MPEACTABICHUS O
IIPOUCXOXKAECHNUHU U 3BotoLuu CoslHIA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muineunsbiii [1yte — Hamia I'anaktuka. [lonoxxenne u aukenne Connua B ["amaktuke. Tumbl
rajakTuk. PaguoranakTuky v kBasapsl. YEpHBbIE IBIPHI B SApaXxX rajJakTHK.

Bcenennas. Pacmmpenue Bcenennoii. 3akon Xa06na. Pasberanme ramaktuk. Teopus
Bonbiioro B3peiBa. PennkroBoe uzimyyeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HabumtoneHnss HEBOOPYKEHHBIM IJ1a30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHHUN
JUIsL OIIPEJCNICHUS MOJIOKEHHsI HEOEeCHBIX 00OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nomnymapus 1 sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [TyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMM B 3KOHOMUYECKOH, TEXHOJOTHMYECKOM, COLMAIbHOH U
ITHUYECKOW cdepax AeATENIbHOCTH 4YeJOBeKa, pPOJib M MECTO (PU3MKM U acTPOHOMHUHM B
COBPEMEHHOW HAaydyHOW KapTHHE MHUpA, pPOJib (PHU3MUECKOW Teopuu B (OPMHPOBAHUHU
npeCTaBiIeHN 0 (PU3MYECKON KapTHHE MUPA, MECTO (PM3UIECKON KapTUHBI MHpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEJICTABICHUI O IPUpOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyluecTBIseTcsl ¢ Y4ETOM
COJIEpKaTeNbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMM MaTeMaTUKH, OHOJOTUHM, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbIH (akT, runores3a, (pusmyeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHe (YHKIHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
IpU3HAKU TI0J100US TPEYTOJIbHUKOB, ONPE/IeNIEHNE TUIOIIAIU TIIOCKUX (puryp u oobéma ten.

buonoeusn: snexrpuyeckue SBIEHUS B JKUBOM Npupoje, KojeOaTelbHbIE IBMKEHHUS B
JKUBOM NIPHUpOJIE, ONTUYECKUE SIBJICHUS B JKMBOM IPUPOJE, ACHCTBUE pajualii Ha >KHUBBIC
OpraHU3MBlI.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYJ, KpUCTaJNIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TOMIOCA 3€MJIM, 3AJIEKH MArHUTHBIX pyl, (GoTochEMKa 3eMHON
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonozusi: TUHUU DJIEKTpOIEpeiad, T€HEPATOp MEPEMEHHOT0 TOKa, 3JIEKTPOBUTATEb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TEJNEeBU30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHas OaTapest.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenMera «®dusuka» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUS
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHUTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MTPEIMETHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS yueOHOro mpeamera «DHU3MKa» JOIDKHBI OTPAXKaTh
TOTOBHOCTb M CHOCOOHOCTH OOYyYalolIUXcs PyKOBOJCTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHUEHTAIMii, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIIEHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM  POCCHHCKOTO  OOIIeCTBa,
pacimmpeHue KU3HEHHOTO OIBITAa M ONBITa JEATEILHOCTH B MPOLECCE pear3allid OCHOBHBIX
HAIpPaBICHUHN BOCIIUTATEIBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHcKoOro BOCIIMTAHUSA:

C(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TO3MIMK  OOYdYaIOMIErocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHYECKHX M JIEMOKPATHYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEPECAaX T'PaXKTAHCKOTO OOIIECTBA,
y4acTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEIbHON OpraHU3aIHu;

YMEHHE B3aUMOJICWCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTH K TYMaHHTaPHOH W BOJIOHTEPCKOH IEATEILHOCTH;

2) NATPHOTHYECKOTO BOCITUTAHUS

c(OpPMHPOBAHHOCTb POCCUHCKOM IpaX1TaHCKOW UAEHTHYHOCTH, aTPUOTU3MA;

[IEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JIOCTHKEHHUSM POCCHMCKHUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIOCOOHOCTh OLIEHUBATh CUTYallMI0 U NMPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B ICSATEILHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMUMUBOTO OYIYIIETO;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLICHHE K MUPY, BKIIIOYast 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢u3nveckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K pAa3IUYHBIM cdepaM TpodecCHOHANBHON NEesITETbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3UKOW U TEXHHKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oymymieit
npodeccuu 1 peaqTu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJIaHbI;

TOTOBHOCTb M CIOCOOHOCTh K 00pa30BaHUIO M caM000pa3oBaHUIO B 001acTu (PU3UKU Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh HKOJIOTHUECKOW KYJIBTYpBl, OCO3HAHHE TJO0AJBHOIO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;



IJIAHUPOBAHUE U OCYIICCTBICHUE IEUCTBUM B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHMS
1eyied yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBRA;

paclIMpEeHHe OMbITa JEATEIbHOCTH OSKOJOTMYECKOW HANpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUN 10 (pHU3HuKe;

7) IEHHOCTH HAYYHOTr'0 MO3HAHWS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTUA (HU3MUECKOI HAYKU;

OCO3HAHME IICHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIECCe U3YUEHUS (PU3UKHU
OCYILIECTBIIATH IPOEKTHYIO U UCCIIEN0BATEIBCKYIO NEATEIIBHOCTh HHINBHUIYAIBHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS
Ba3oBble jornyeckue neiicTBus:

CaMOCTOATENFHO (HOpMYNIHMPOBaTh M AKTyalIM3UpOBaTh IMpOOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIIpeNIeNATh LeNIU 1eATENIbHOCTH, 331aBaTh apaMeTpbl U KPUTEPUU UX JTOCTUKECHHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U IPOTUBOPEUHNS B paCCMAaTPUBAEMbIX (PU3UUYECKUX SBIICHUSX;

pa3pabaTbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIINXCS MaTepHUaTbHBIX
U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBATb COOTBETCTBHE PE3YJbTATOB LEISM,
OLICHUBATh PUCKU MOCIEACTBUN JESATENbHOCTH;

KOOPJAMHUPOBAaTh M BBIIOJHATH pabOTy B YCJIOBHUSX pPEAJbHOr0, BHUPTYaIbHOIO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEaTHUBHOE MBIIUIEHUE NTPH PEILICHUH )KU3HEHHBIX POOJIEM.

ba3oBble nccienoBarebckme 1eiCTBUSA:

BJIa/IETh HAyYHOW TEPMMHOJIOTMEH, KIIOYEBBIMU MOHATUSIMH U METOJaMH (PU3NYECKOU
HaYKU;

BJIaJIETh HAaBBIKAMU y4eOHO-MCCIIEJOBATEIbCKOM U MPOEKTHON NeATeNbHOCTH B 00JacTh
(¢u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOUCKY METOJOB PEUICHUS 3a]1a4
(bu3nYeCcKOro cofepxKaHusl, IPUMEHEHHUIO Pa3IMYHbIX METOA0B [TO3HAHUS;

BIAJIETh BHUJIAMHU JEATEIBHOCTH IO IOJIYYEHMIO HOBOTO 3HAHMS, €r0 HHTEPIPETALNH,
npeoOpa3oBaHUI0 W MPUMEHEHHMIO B PA3IUYHBIX Y4YeOHBIX CHUTyallUsX, B TOM 4HCIE IpHU
CO3/1aHUU YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3ajady, BBIABUIATH
TUIOTE3y €€ pelIeHMs, HaxOOuUThb AapryMEHThl JUIsl JI0Ka3aTelIbCTBA CBOMUX YTBEP)KICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

aQHAIM3UPOBATh TOJYYEHHbIE B XOJ€ pEUIeHHs 3aJauyd pe3yibTaTbl, KPUTHUECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (POpPMYyTUpPOBaTH COOCTBEHHBIE 33J]aud B 0Opa30BATENbHOM JEATENBHOCTH, B
TOM YHCJIE IPU U3YUYEHUH (PUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETb NEPEHOCUTH 3HaHUS 1O (Pr3HKe B MPAKTUYECKYIO 001aCTh KUZHEAEATEIbHOCTH;

yYMEeTh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTHHAIBHBIE OAXOAbl U PELICHHUS,

CTaBUTb IPOOJIEMBI U 33JjauH, JOMYCKAIOIUE aJIbTEPHATUBHBIEC PELICHHUS.



Pabora ¢ nnopmanmeii:

BJIAJICTh HaBbIKAMH MOJy4YeHHUs MH(OpManuu (GU3NYECKOro COIACpkKaHHUA U3 UCTOYHUKOB
pasHbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATH IIOMCK, aHajiM3, CHUCTEMATU3aLMUI0 U
MHTEpIpeTanrio HHPOPMALIUU PAa3TMYHBIX BUOB U (OPM IMPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIOJIb30BaTh CPEACTBA HMH(OPMALMOHHBIX M KOMMYHMKAIIMUOHHBIX TEXHOJIOTHH B
pELICHUH KOTHUTHUBHBIX, KOMMYHHMKAaTHBHBIX M OPIraHU3alMOHHBIX 3a7ady C COOJIOJCHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHHUKH O€30MMaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPABOBBIX U
ATUYECKUX HOPM, HOPM MH(POPMALIMOHHOM O€301acHOCTH;

CO3/1aBaThb TEKCThl (IU3NYECKOIO COJAEPKAaHUS B pa3iMYHbIX (opmarax ¢ Yy4EToM
Ha3HaueHUs MHPOpPMALUMU U LEJIEBOM ayAUTOpUM, BBIOMpas ONTUMAlbHYIO (opmy
MMpEaACTaBJICHHUA U BU3yaJIU3alluH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISITH OOIICHHE HA ypoKaX (DU3UKHU U BO BHE-YPOUHO JIEATEIBHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH U CMATYaTh KOH(INKTHL,

Pa3BEPHYTO M JIOTUYHO HM3JIaraTb CBOK TOYKY 3PEHUS C MCIIOIb30BAHUEM S3BIKOBBIX
CPE/CTB;

MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U HHANBUAYAILHON pabOTHI,

BEIOMpATh TEMATHKy M METOIBl COBMECTHBIX ICHCTBHM C y4€TOM OOIIMX WHTEPECOB U
BO3MOYKHOCTEN Ka)J0r0 WIeHa KOJUIEKTHBA;

MPUHUMATh LEJIU COBMECTHOH JESITENbHOCTH, OpPraHW30BBIBATH M KOOPAMHUPOBATH
JEUCTBUA 110 €€ NOCTHIKEHHIO: COCTAaBIATH IUIAH JACHMCTBUHM, PaCIpPENEsATh POJIM C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3yJbTaThl COBMECTHON pabOThI;

OIICHUBATh KaueCTBO CBOETO BKJAJa U KAKJIOTO YYaCTHHKA KOMAaHJIbI B OOIIMI pe3yibTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE NPOEKTHI, OLEHUBATh WUJIEU C ITO3ULUUHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBISATh MO3UTHUBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX CHTYAIMSX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKeHHE, ObITH MHUIIHATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusauus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATEJIbHYIO AESITENbHOCTh B 00JacTh (PU3MKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1aUH;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHMs] Pacu€THBIX M KAadeCTBEHHBIX 3a]ad, IUIaH
BBIMIOJTHEHUSI TMpaKkTU4Yecko paboThl € Y4ETOM UMEIOHIMXCA PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;
JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;
pacuIMpsATh paMKH Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;
JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOsi OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBaTh (POPMHPOBAHUIO U MPOSABICHHUIO JSPYAULMH B 00JacTu (U3MKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:



J1aBaTh OLIEHKY HOBBIM CUTYyallUsM, BHOCUTb KOPPEKTUBBI B JESITEIBbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEISM;

BJIAJICTh HAaBBIKAMU [103HABATEIbHON peQUIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
Y MBICJIUTEIIBHBIX IIPOLIECCOB, UX PE3YJILTATOB U OCHOBAHUM;

UCTIOJIb30BaTh MPUEMBI pEIICKCUU ISl OLICHKH CUTYAIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHUX IIPHU aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB EATEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B npornecce nocTHkKeHMs TMUHOCTHBIX PE3yJIbTATOB OCBOCHUS IPOrPaMMBbI 110 GU3UKE AJIs
YPOBHSI CpeaHero obmero o0pa3oBaHusi y 00OydyarOMIMXCsl COBEPIICHCTBYETCS 3MOIMOHAIBHBIN
UHTEJJIEKT, PEANoaraoiui copMUpPOBaHHOCTD:

CaMOCO3HAHUs, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE HMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIpaBJIEHUS PAa3BUTHUS COOCTBEHHOMN 3MOILIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0e€;

CaMOpETYJIMPOBAHHS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMeHHue MPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCA K SMOIMOHAIbHBIM
U3MEHEHUSM U MPOSABIATh TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALlMM, BKJIKOYAIOIIEH CTPEMJIEHHME K JOCTH)KEHHIO LENIM MU YCHEXY,
ONTHUMU3M, HHUIIMATUBHOCTb, YMEHHE JEHCTBOBATH UCXOMS U3 CBOMX BO3MOKHOCTEH;

SMIATHM, BKIIIOYAIOUIEH CIIOCOOHOCTh MOHMMATh AMOLIMOHAIBHOE COCTOSHUE JApYTHX,
YUYUTBIBATh €0 IIPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIFOYAIOIUX CIIOCOOHOCTh BBICTPAWBaTh OTHOLIEHUS C IPYTUMHU
JOJIbMH, 3a00TUTHCSI, MIPOSBIISATH UHTEPEC U pa3peiiaTbh KOHQIUKTHL.

IMPEJIMETHBIE PE3YJIBTATDBI

K konny oOyuenust B 10 Kiacce npeaMeTHbIE pe3ylbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpPUMEpPAX poJjib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOM KapTUHBI MHpA, B PA3BUTHH COBPEMEHHON TEXHHUKH M TE€XHOJIOTMM, B MPAKTHYECKOU
JEATEIbHOCTH JIFOCH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YUEHHBIX (PU3MUECKUX MOJeel: MaTepualibHas
TOYKa, MHEpLUalbHasl cHUCTeMa OTCYéTa, aOCOIIOTHO TBEPIOE TENO, UACANBHBIM ra3, MOJENU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJN, TOYEUHBIA AIEKTPUUECKUHN 3aps] NPHU PELICHUU
du3nUeckux 3anay;

pacrio3HaBaTh (U3MYECKHE SBJIECHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOPHUH CTPOECHUS BEIIECTBA M AJIEKTPOJMHAMHUKHU:
PAaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSAMOJIMHEHHOE JBH)KEHHE, CBOOOJHOE MaJeHue Tel,
JBIDKEHUE 110 OKPYXHOCTHM, HHepIHs, B3auMojeiictBue Ten, audpgys3us, OpoyHOBCKOe
JIBIDKEHUE, CTPOCHHUE JXKUJIKOCTeW M TBEPIBIX TeNl, U3MEHEHHEe 00BbEMa Ten NpH HarpeBaHUU
(oxJa’kJeHUHN), TEIJIOBOE paBHOBECHUE, UCIIAPEHUE, KOHECHCAlUs, IIJIaBJIeHHE, KPUCTAIIIN3aL1s,
KHUIIEHUE, BIAKHOCTh BO3/1yXd, MOBBIIIEHUE JABJICHUS Ta3a IPH €r0 HarpeBaHWM B 3aKPBITOM
coCcylie, CBA3b MEXAY IlapaMeTpaMu COCTOSHMS Ta3a B HM30IpOLEeccaX, JJIEKTPU3ALMs Tell,
B3aUMOJICHCTBUE 3aps10B;



OIKCBHIBATh MEXAaHUYECKOE JBUKCHUE, MCIONb3Ys (PU3NYECKUE BEIMYUHBI: KOOPAWHATA,
yTh, NEpEMELICHHE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjla, UMIYJIbC Tejld, KMHETHYecKas
SHEprus, NOTEHLHAJIbHAs SHEprusi, MexaHudyeckas paboTa, MeXaHW4ecKas MOIIHOCTb; IpU
ONMHCAaHUM TPABWJIBHO TPAKTOBaTh (U3UUYECKUN CMBICH HCIIOJB3YEMBIX BEIMYMH, UX
0003HAUEHHSI ¥ €JMHHULIBI, HAXOJUTH (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PH3HUECKYIO BEIUYHHY
C IpyT'MMU BEJIMYMHAMU;

ONKCBHIBATh HU3YyUYCHHbIE TEIUIOBbIE CBOWCTBA TEJI M TEIUIOBBIE SBJICHUS, HCIIONbB3Ys
¢u3nueckue BENWYHMHBL: JIABJICHUE Tasza, TEeMIleparypa, CpenHss KHHETHYeCKash HHEprus
XAOTUYECKOT0 JIBUKEHUS MOJIEKYJ, CPEJHEKBaApaTUyHas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, pabora raza, KO3(QQHUIMEHT IOJE3HOro ACHCTBUS TEIIOBOIO
JIBUTATEIIsA; IPU OMUCAHUM NTPABUIIBHO TPAKTOBATh (PU3MUYECKHM CMBICI MCIIOIb3YEMbIX BEJIMUYHUH,
uX OOO3HAYCHHMS W EIMHHUIBI, HAXOAUTH (POPMYIbI, CBS3BIBAIOIIME JAHHYIO (PH3UYECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

OIUCBIBATh M3YYEHHBIE 3JEKTPUYECKHUE CBOMCTBA BELIECTBA M JJICKTPUUYECKHE SIBICHUS
(mporecchl), UCMONIb3ys (PU3NUYECKUE BETUUMHBL AJIEKTPUUECKUM 3apsij, 3JIeKTpUUYecKoe Iole,
HAnpspKEHHOCTh  TOJIS, MOTEHLMAJ, PAa3sHOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbBIX BEIMYUH, WX OO0O3HAUEHUS W EIHHUIIBL
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEIMUUHAMU;

aHaJIM3UPOBaTh (PU3MUYECKUE MPOLECChl U SBICHUS, UCHOJb3yd (PU3MUYECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotrenus, |, |l u Ill 3axkonsr HproTOHa, 3aK0oH coxpaHeHuUs
MEXAHUYECKOM SHEPruu, 3aKOH COXPaHEHMsI UMITYJIbCa, IPUHIUI CYEPIIO3ULIUN CUJI, IPUHIIUIT
pPaBHOIPABUs MHEPLMAIBHBIX CUCTEM OTCUETA, MOJEKYIIPHO-KMHETHUECKYIO TEOPHIO CTPOCHHUS
BEIIIECTBA, I'a30BbI€ 3aKOHBI, CBA3b CPEJHEH KUHETHYECKOW SHEpruM TEIJIOBOIO JBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIiepaTypoil, MepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUYECKOT0 3apsna, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BhIPaKEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3nuyaTh yCIOBHS X O€30MAaCHOTO HCIOIb30BaHUS B IOBCEHEBHOM KU3HU;

BBITMOJHATh 3KCIIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM M MPOLECCOB C
UCTOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, NpuU d3TOM  (OPMYIHUPOBATH
npobiemy/3agayy M TUNOTE3y Y4eOHOro SKCHEpUMEHTa, CcoOMpaThb YCTaHOBKY U3
IPEJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTH ONBIT M (POPMYIUPOBATEH BHIBOIBI;

OCYIIECTBIISITh MpSMbIE U KOCBEHHBbIE H3MEpPEHMs] (U3MUECKUX BEJIWYMH, IPU ITOM
BbIOMpaTh ONTUMANbHBII CIOCOO M3MEPEHUs] M MCIONb30BaTh W3BECTHBIE METOIbI OLIEHKHU
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHCUMOCTH MEXIY (U3MYECKUMHM BETUYMHAMH C HCIHOJIb30BAHUEM
OpSIMBIX W3MEPEHMH, MPH 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCHUPOBATh pPE3YJIbTaThl
MOJIyYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIMYHMH B BUJE TaOIUI] U IpadUKOB, JeNIaTh BBHIBOJbI
10 pe3yJbTaTaM MCCIIEN0BaHNUS;

coOuoiaTh MpaBuia 0O€30MacHOro TpyJda NpHU IMPOBEIECHUH HCCIEAOBAaHUI B paMKax
y4eOHOr0 OSKCIIEpUMEHTa, Y4eOHO-UCCIEOBATEIbCKOM U TMPOEKTHOW JESATENIbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHUS;

pemiath pacu€THble 3aJaud C SIBHO 3aJJaHHOM (pU3MUECKOW MOJENbI0, HCIONb3Ys
¢du3nyeckre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHaJN3a YCIOBHS 337a4l BbIOUPATh (PU3HUECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIuUMble IJsl €€ peleHus,
IPOBOJIUTH PACUETHI U OLIEHUBATh PEATIbHOCTH MOJyYEHHOTO 3HaUeHUsI (PU3MUECKON BEIINYHHBI,



peliaTh KayecTBEHHBIC 3aJa4d: BBICTPAWBATh JIOTHUECKH HEMPOTHBOPEUYHBYIO IIEMIOYKY
paccyXJIeHUM ¢ ONOpoi Ha U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PHU3HUECKUE SBICHHUS;

UCIONBb30BAaTh NPU pPEIIEHWH Y4YeOHBIX 3aJad COBpEMEHHble HH(OpPMalMOHHBIE
TEXHOJIOTUHM JUI TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETALMH W TPEACTABICHUS Y4eOHOU H
HAYYHO-TIOMYJIIPHONH HMH(OpMAIMM, TOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAIM3UPOBATH MOJIy4aeMyro HH(OpMALINIO;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apYOEKHBIX y4EHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSCHEHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMU, ISt
COXPaHEHHUS 310pPOBbS U COOIIOICHUS HOPM HKOJIOTUYECKOTO MOBEACHHS B OKpY>KaIoLIei cpee;

paboTaTh B TpYIIE C BHIIOIHEHUEM PA3IMYHBIX COIMATIBHBIX POJICH, IUIAHUPOBATh padoTy
TPYNIIbI, palMOHAIBFHO paclpeneNiiaTh OOS3aHHOCTH W IUIAHUPOBATh JICSTEIBHOCTH B
HECTaHJAPTHBIX CUTYAllUsIX, a/IEKBAaTHO OLICHHWBATh BKJIAJ] KAXJIOTO M3 yYAaCTHUKOB TPYIIIHI B
pelieHne paccMaTpuBaeMoOi IPOOIEMBI.

K xonny oOyuenus B 11 kjacce npeaMeTHble pe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb chOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEpax posib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAy4YHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPaKTHUYECKOM
JeSITeTLHOCTH JIFO/ICH, IETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

VUUTHIBATh TPAHUIBI TIPUMEHEHUS W3YyYEHHBIX (DHU3UYECKUX MOJENeH: TOYCUHBIM
JNEKTPUYECKUN 3apsii, Jyd CBeTa, TOYEYHBIM MCTOYHUK CBETa, SAepHas MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOT'O SI7[pa MPH pelleHrnr GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MTPOLECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3MKH: DJIEKTPUYECKasi MPOBOJANMOCTH, TEINIOBOE, CBETOBOE,
XUMHYECKOe, MarHUTHOE JEHCTBUS TOKa, B3aHMMOJCHCTBHE MArHUTOB, SJIEKTPOMArHUTHAs
WHAYKIHS, ACWCTBUE MAarHUTHOTO TOJIA Ha MPOBOAHHK C TOKOM U JBIKYIIUHCS 3apsl,
AIIEKTPOMArHUTHBIE KOJIEOaHUSI U BOJHBI, IPSIMOJIMHEHHOE pacIipOCTPaHEHUE CBETA, OTPAKEHHE,
npejromiieHue, wuHTepdepeHus, Iuppakuus W TOJSApU3alUs CBETa, JUCIEPCUs CBETa,
dorornekrpudeckuii 3¢ ekt (porodddekt), cBeToBOE NaBleHNE, BOZHUKHOBEHUE TUHEHUATOro
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs M HCKYCCTBEHHAs palnOAKTUBHOCTD;

OIMCBHIBATh M3YYECHHBIC CBOMCTBA BEIIECTBA (DIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPHUYECKYIO TPOBOAMMOCTD Pa3IMUHBIX CPE) M AIIEKTPOMArHUTHBIE SBJICHUS (IIPOIECCHI),
UCHONB3YSl (U3NYECKUE BEIMYMHBL: DJIEKTPUYECKUM 3apsii, CWIa TOKa, JJIEKTPUYECKOE
HarnpsHKeHUE, SJIEKTPUUECKOE COPOTUBIICHNE, pa3HOCTh OTEHIIMAIOB, 3JEKTPOIBUKYIAs CHIIA,
paboTa Toka, MHAYKIMS MarHUTHOTO TOJs, cuia Awmmepa, cuna JlopeHIa, WHIYKTUBHOCTh
KaTyIIKH, SHEPTHs AJIEKTPUYECKOTO0 M MAarHWTHOTO TIOJEW, MEepHOJ W 4YacToTa KoieOaHWd B
KoJ1e0aTeIbHOM KOHTYpE, 3aps U Cujla TOKa B MPOIECCe TaPMOHUYECKUX AIIEKTPOMArHUTHBIX
KonebaHuii, (OKyCHOE pacCTOSHWE W ONTHUYECKas CUja JIMH3bI, MPU OMUCAHUH MPABHILHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONB3YyEMbIX BEIWYMH, MX OOO3HAUYCHUS U CIUHUIIBI,
yKa3bIBaTh ()OPMYJIBI, CBS3BIBAIONINE JAHHYIO (DU3HUECKYIO BETMYMHY C JPYTUMH BETHUYNHAMH,

ONKCBHIBATh HM3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (QH3NUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETa, DHEPTHUS H
UMIynsC (OTOHA, TMEpPHOJ] TOJypacmaaa, JHEpPrus CBSI3W ATOMHBIX sep, NpU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3MUECKUI CMBICI HCIIONB3YEMbIX BEJIMYWH, MX OO0O3HAUYCHUS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMUUHBI;



aHaAM3UPOBaTh (PU3MUYECKUE MPOLECCHl U SIBJICHUS, UCHONB3ysd (DU3MUYECKHE 3aKOHBI U
OpuHIUNBL:  3akoH OMa, 3aKkoHbl IOCJIEA0BAaTEIbHOIO M MApaJUIeIbHOIO  COEAMHEHUS
IPOBOJHHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 3JEKTPOMArHUTHOW HHAYKLUH, 3aKOH
NPSAMOJIMHEHHOTO PACIpPOCTPAHEHUsI CBETA, 3aKOHBI OTPAKECHUS CBETA, 3aKOHBI MPEIOMIICHHUS
CBETa, ypaBHeHHME OWHIITEHHa It (QoTodhdeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXpaHEHMsI HMIYJIbCa, 3aKOH COXPAHEHUsS 3JIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOI0 4MCia, MOCTynaTel bopa, 3aKOH PaguOaKTUBHOIO pacnajaa, Mpu 3TOM pa3iuyarb
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
00jacTi) IPUMEHUMOCTH;

OIpesieNATh HaNpaBlIeHUE BEKTOpa MHAYKIMHM MAarHUTHOIO IOJS MPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH M ONKCHIBATh N300pakeHHE, CO3/1aBaeMOE TNIOCKHM 3€pKaioM, TOHKOH JINH301;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIOJIb30BAaHUEM HPSAMBIX U KOCBEHHBIX HW3MEpEHHWil: mnpu 3ToM  (OpPMYIHPOBATh
npobiemy/3agayy M TUIOTE3y Y4eOHOro SKCHEpUMEHTa, CcoOMpaThb YCTaHOBKY U3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BBIBOKI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEJIWYHMH, INPH ITOM
BbIOMpPATh ONTHUMAJIbHBIM CIIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOIbl OLEHKH
HOrPEIIHOCTEN U3MEPEHMIA;

HCCIIEIOBATh 3aBUCUMOCTH (DU3NYECKHUX BEJIIMYHMH C MCIIOJIIb30BAaHUEM IMPSIMBIX U3MEPEHUH:
IPA 5TOM KOHCTPYHMPOBATh YCTaHOBKY, (DUKCHPOBATH PE3YJIbTATHI MOJYYEHHOW 3aBHCHUMOCTH
¢u3nyeckux BeIMYMH B BuAe Tabiaulm U rpaduKoB, JenaTe BBIBOABI 10 pe3yjibTaTamM
UCCIIEI0BaHMS;

coOmoiaTh TMpaBwia 0€301MacHOr0 TpyAa NpU TPOBENECHUHM HCCIEAOBAaHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIIEOBATEILCKOW M  IMPOEKTHOH JIEATENILHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pewmiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (u3Mueckol MOJENbI0, HCIOIb3Ys
(du3nveckre 3aKOHBI ¥ IPUHITUITBI, HA OCHOBE aHaJIN3a YCIOBHS 33a4 BHIOMPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMEBIC IS €€ pEelIeHHs,
POBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUecKoi BEIMUHHBI,

pelaTh KayecTBEHHBIE 33/1aYM: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUYMBYIO IIETIOUYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS,

UCTIONIB30BAaTh TPH PEHICHWH YYEeOHBIX 3aJad  COBpPEMEHHBbIE HMH(OpMAIMOHHBIE
TEXHOJIOTUHU JUIS TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIPETAMU W TIPEACTABICHUS Y4eOHOH H
HAYYHO-TIOMYJISIPHONH HMH(OpMAIUM, NOJYYEHHOW W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAJTM3UPOBAThH MOJTy4aeMyto HH(POPMALUIO;

OOBSICHATH IPUHITUITHI IEHCTBHS MAIIWH, IPHOOPOB M TEXHUIECKUX YCTPOUCTB, pa3INyaTh
YCIIOBHS WX 0€3011acHOTO MCIIOIb30BaHUS B IOBCETHEBHOMN JKU3HU;

NPUBOJUTH NMPUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HaYyKH, B 00BSCHEHHE NIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOIF30BaTh TEOPETHUECKUE 3HAHUSA 10 (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHMs 3]I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATBHBIX POJICH, IIAaHUPOBATh paboTy
TPYIIIBI, palMOHAIBFHO paclpeneNiiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIIEHOCTH B
HECTAHAAPTHBIX CUTYallUsX, aJJleKBaTHO OLIEHMBATh BKJAJ KaXKJIOTO0 M3 YYaCTHUKOB TPYIIBI B
pelIeHne paccMaTprUBaeMoil PoOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTbI padoThbI pecypenI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 Bubnuorexa LIOK
https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmuoreka [JOK
21 Kutiematitka > 0 https://m.edsoo0.ru/7f41bf72
bubnunorexa [JOK
22 Aumamika ! https://m.edsi.ru/7f4lbf72
bubnuoteka [JOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 https://m.e dS(I)_f).ru 17§41b72
2.4 IIOBTOPEHUE NPONICHHBIX IJIaB
2.5 3aKpeIICHHE 1 1
Hroro no pazneny 20
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuorexa [JOK
TEOpUH https://m.edsoo.ru/7f41bf72
bubnmoreka [JOK
3.2 OCHOBBI TEpMOAMHAMUKHI 10 1 https://m.e ds;f).ru 17§41bF72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bubnuotexa [JOK

®da3oBbI€ MEPEXOIBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. JIEKTPOJAMHAMUKA
bubnmoreka [JOK
41 MeKTpoCTaTiia 10 https://m.edsi.ru/7f4lbf72
4.9 ITocTOsIHHBIN 2I1EKTpUYECKHUN TOK. TOKHU B 12 bubmumoreka [IOK
Pa3IUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Htoro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 70

I[TPOTPAMME



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nojie. DJeKTpOMarHuTHas bubnnorexa [HOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Paznen 2. KOJIEBAHUSA U1 BOJIHbBI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97¢c
59 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIeIIMATBHON TEOPUHU 4 1 bubnmnorexa [JOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
bubmuorexa [JOK
4.1 i 6
MEMEHTEI KBAHTOBOI ONTHKIL https://m.edsoo.ru/7f41c97c
b K
4.2 Crtpoenue aToma 4 nommorexa O

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

5

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

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMMUU U ACTPODPU3UNKU

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 Bu6mnorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pasneny 7
Pa3znen 6. OGOBIIAIOIIEE IOBTOPEHUE
bu6mmoreka [IOK
61 Obobwarouiee nosToperie 4 https://m.edsi.ru/7f4lc97c
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Ne KoymuecTso yacon Nara D1eKTPOHHBIE HUPPOBLIE
R Tema ypoka Konrpoabnbsie IIpakTHueckue o6pa3oBaTejbHbIe
n/n Bceero U3YYeHUS
padoThbI padoTbI pecypcbl
®dusuka — HaykKa 0 NpUpoe.
1 Hayunslie MCT(}),;I)I HOEH;)HI;IHSI 1 Bubnuorexa LIOK
05.09.2023  https://m.edsoo.ru/ff0c32e2

OKPY’KaIoIIero MUpa
Ponb 1 mecTo usuku B

5 (hopMHUPOBaHHH COBPEMEHHOM 1 bubnnoreka [JOK
HAYYHOU KapTHHBI MHUpa, B 06.09.2023  https://m.edsoo.ru/ff0c33e6
MIPAKTUIECCKON JCSITEILHOCTH JTFOACH
MexaHuueckoe TBUKEHHE.

3 OTHOCUTENBHOCTH MEXaHUYECKOTO 1 bubmuorexa [JOK
nekenus. [lepemernenue, 12.09.2023 @ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE IPAMOJIMHEHHOE 1 bubnuoreka [IOK
JBIKCHUE 13.09.2023 = https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEeHHOE PSIMOJIMHENHOE 1 bubnnorexka [JOK
JBVKECHHE 19.09.2023 = https://m.edsoo.ru/ff0c372e

6 CBobOoaHOe nageHue. Y CKopeHue 1 bubnmoreka [JOK
CBOOOHOTO MaeHUS 20.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHoe TBUKEHHE.

7 I[I]:I/I)KCHI/IC MaTepianLHoﬁ TOYKH I10 1 bubamorexa IOK

26.09.2023  https://m.edsoo.ru/ffOc3ada
OKPYXKHOCTH

8 [IpyHIMIT OTHOCUTEIBHOCTH 1 bubnnorexa [JOK

lanunes. MHepuuaabHbIe CHCTEMBI 27.09.2023 = https://m.edsoo.ru/ffOc3be8
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orcuera. [lepseii 3akoH HeroTOHA

Macca tena. Cuna. [Ipuniun

9 CyIepro3uinu cuii. Bropou 3akox Bu6mnorexa LIOK
N 27.09.2023  https://m.edsoo.ru/ffOc3be8
HeroTona nist MaTepuaibHOW TOUKU

10 Tperun 3akon Herotona s bu6mmoreka [IOK
MaTepHaIbHBIX TOUEK 03.10.2023 = https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOTO TsiroTeHus. Cuna

11 TSDKECTH. HeII))Ba;I KOCMHYECKas bubmmoreia LIOK

04.10.2023  https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena 10.10.2023 = https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadpduument

13 TpeHus. Cuiia COnpOTUBIICHUS ITPU bubnnoreka [JOK
IIBUKEHUU TEJIA B KUAIKOCTA WU 11.10.2023  https://m.edsoo.ru/ffOc3f76
rase
[ToctynartensHoe U BpamareabHOe

14 JBUKEHHE a0COTIOTHO TBEPAOTO bu6mmoreka [JOK
Tena. MomeHT cuitbl. [1nedo cuiibl. 17.10.2023  https://m.edsoo.ru/ffOc41a6
VYcoBus paBHOBECHS TBEPIOTO TeJla
NMnynsc MmaTepralbHONM TOYKH,

15 CUCTEMBI MaTepUAIbHBIX TOUEK. bubnunorexa [JOK
Wmnynbe cuitbl. 3aKOH COXpaHEeHUs 18.10.2023  https://m.edsoo.ru/ff0c43d6
UMITyNbCa. PeakTUBHOE IBIKEHUE
PaGoTta u MOIITHOCTH CHITBIL.

16 Kunernueckas sHeprust bubmuoreka [IOK
MaTepuaabHOW TOUKH. Teopema 00 24.10.2023  https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKO SHEPTUU

17 KonTponbHas pabota no teme bubnnorexa [JOK
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«Kunemaruka. J[unamuka. 3aKOHbI
COXpAHEHUs B MEXAHUKE

https://m.edsoo.ru/ff0c4b74

18

IToTrenumanpHas SHEPTHUsL.
[ToTenumanpHas SHEPIUs yIpyro
neGopMUPOBaHHOW TIPYKUHBI.
[ToreHmanpHas 3Heprus Teina
BOJIN3H IOBEPXHOCTHU 3eMIIU

25.10.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0c461a

19

ITorennuanabHBIE U
HeIoTeHIMaIbHbIe CHIIBL. CBSI3b
paboThI HEMOTCHIIUATBHBIX CHJI C
M3MEHEHHEM MEXaHHYECCKOH
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXpAaHEHUS MEXaHUYECKOU YHEPTUH

07.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

20

Jlaboparopras pabora
«HccnenoBanue cBsizu pabOTHI CHITBI
C U3BMEHEHUEM MEXAHUYECKOU
SHEPTUHM Tejla Ha IpUMepe
pacTsKEHUS PE3UHOBOTO KIyTa)

08.11.2023

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOMN
Teopun. BpoyHOBCKOE JBHKEHUE.

Huddy3us

14.11.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?

22

XapakTep ABUKEHUS U
B3aMMOJIEUCTBHS YaCTUI] BEIIECTBA.
Mopenu cTpoeHust ra3os,
KHUIKOCTEN U TBEPABIX TEI

15.11.2023

23

24

Macca monekyn. Konuuecto
BemiectBa. [locTostHHAs ABoraapo

TemuoBoe paBHOBeCHE.

21.11.2023



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

Temneparypa u e€ usmepeHue.
[lIxana temneparyp Llenbcus

22.11.2023

WUneansusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHenue MKT 28.11.2023  https://m.edsoo.ru/ffOc4fde
AOGcomtoTHas TeMiepaTypa Kak Mepa

26 cpeaHel KHHETUYECKON SHEPIUHU bubmuorexa [JOK
JIBMKEHUS MOJIEKYIL. Y paBHCHHE 29.11.2023  https://m.edsoo.ru/ffOc511e
MenaeneeBa-Kianeiipona

27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI 05.12.2023
Jlaboparopras pabora

28 «HccnenoBanne 3aBUCUMOCTH
MeXy IapaMeTpaMy COCTOSHUS 06.12.2023
Pa3peKEeHHOTO Ta3a

29 N3onponeccel B naeanbHOM ra3e u bubnnoreka [JOK
uX rpaduyeckoe mpecTaBIcHNe 12.12.2023  https://m.edsoo.ru/ff0c570e
BuyTpenHss sHeprus
TEPMOJUHAMUYECKOU CUCTEMBI U

30 CIOCOOBI €€ U3MEHEHUS. bubnuoteka [JOK
KonmudecTBo TermioTsl U pabora. 13.12.2023  https://m.edsoo.ru/ff0c5952
BnyTtpennss sHeprus
OJIHOATOMHOTO HJICAIbHOT'O Ta3a

31 Buapl Teronepenaun bubmorexa HOK

19.12.2023 = https://m.edsoo.ru/ff0c5¢c36

VY enpHas TEMIIOEMKOCTh BELECTBA.

39 KonunuecTBo TennoTsl npu bubnuoreka [IOK
Teruionepenaye. AanadbaTHbIA 20.12.2023 | https://m.edsoo.ru/ff0c5¢c36

poIIecc
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IlepBbIil 3aKOH TEPMOAVHAMUKHU U

bubmuorexa [JOK

33
€ro MpUMEHEHHE K U30IpoIieccam 26.12.2023  https://m.edsoo.ru/ffOc5efc
H
u | e oo
prpoAe. BTOp 27.12.2023  https://m.eds00.ru/ff0c6230
TEPMOTUHAMUKHU
35 [Tpunmun nevicrBus u KI1/] bu6mmoreka [IOK
TETJIOBOM MAITHHBI 09.01.2024  https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ1 10.01.2024
37 DKOJIOTUYECKHE TPOOIEMBI
TETUIOHEPTETUKHI 16.01.2024
38 Sl\(/sl(())iljlf KJ)II;IIIHI?aﬁ}I’p (;::31/1Ka OcHOBBI Bubmiorexa LIOK
P ' 17.01.2024 https://m.eds00.ru/ff0c6938
TEPMOTUHAMUKI
B | lonogmepein bramee. oononn b morera LIOK
OICKYIIAP s LeHo 23.01.2024  https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnnorexka [JOK
Hcnapenuie u KumeHune 17.01.2024  https://m.edsoo.ru/ffOc63b6
1| oo s Hovmmonad bitbnorera LIOK
ng Ay, TEEHH 23.01.2024  https://m.eds0o.ru/ff0c64d8
Tsepnoe teno. Kpucrammueckue u
o 2M(())F3((:I)HLIC T?I; AOHI/I3}?<Tpom/;ﬂ BuGmiorexa LIOK
BOKWCTB KPHUCT B. XKuaxu
preTal A 24.01.2024  https://m.eds00.ru/ff0c65f0
kpuctaiibsl. COBpeMEHHbIE
MaTepHaIbl
43 [InaBneHne u KpucTaUIU3ALMSL. bub6nuorexa [IOK
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V nenpHas TEII0TA IJIABICHUS. 30.01.2024 = https://m.edso0.ru/ff0c6708
CyOmumariust
bubmuoreka [JOK
44
YpasHeHHe TenoBoro bananca 31.01.2024  https://m.eds00.ru/ff0c6820
o | oo, S
PAA: A p 06.02.2024  https://m.edsoo.ru/ffOc6bcc
3apsI0B
| o e
YHPOBOA ' 06.03.2024  https://m.edsoo.ru/ffOc6bcc
COXPAHEHHUS IJIEKTPUUYCCKOro 3apsiia
B I )
“ Kzap;Mzn;y;CTeBHe 3%;:1)2013 3a1;2H ) Butmorexa LIOK
Ha. YCUHBbIN KTPHUUYCCKUHN
¥ JICKIP 12.03.2024  https://m.edsoo.ru/ffOc6ced
3apsi
Hanpssk€HHOCTB JIEKTPUYECKOro
48 noss. [IpuHImMn cynepno3uiuu bu6mmoreka [IOK
AIIEKTPUUYECKUX TOJICH. JInHUM 13.03.2024  https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
o | e
JICKTP e 19.03.2024  https://m.edsoo.ru/ff0c7018
I[I/IBJ'IGKTPI/I‘IGCK&?I HpOHI/IHaeMOCTL
o |
O LIOTCHIHAT, Tasroc 20.03.2024  https://m.edsoo.ru/ff0c600
[OTEHIAATIOB
. bubnmoreka [JOK
51 dneKtpociocts. Konnencarop 02.04.2024  https://m.eds00.ru/ff0c7126
a pa- p 03.04.2024 | https://m.edsoo.ru/ff0c72c0

3apsHKEHHOI0 KOHAEHCaTopa



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopuas pabota "U3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"

09.04.2024

54

[TpuHIMIT NEWCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMUPOBAIILHOTO
arrapara, CTpydHOro npuHTEpA.
DneKTpocTaTUYeCcKas 3allluTa.
3a3eMJieHre AIEKTPOIPUOOPOB

10.04.2024

55

DNEeKTpUUECKUN TOK, YCIIOBUS €r0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma jist
y4acTKa [enu

16.04.2024

56

[TocnenoBarenbHOE, TAPATIIEIBHOE,
CMEIIaHHOE COCTMHEHHE
poBOAHUKOB. JIabopaTtopHas
pabota «3yueHue cMermanHoro
COEJTMHEHUS PE3UCTOPOB

17.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

58

PaboTa u momHOCT
AIEKTPUUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

3akon Oma 15 TOJTHOM
(3aMKHYTOI) 2JIEKTPUUECKOM IIETIH.
Kopotkoe 3ambikanue.
JlabopaTtopHas pabota «3mepenne
OJIC ucToYHMKA TOKA U €TO
BHYTPEHHETO COIPOTHUBIICHUS

23.04.2024

24.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOoHHAas IPOBOJAUMOCTD
TBEPABIX METAIOB. 3aBUCUMOCTD
CONPOTUBIIEHUS METAIITIOB OT

30.04.2024



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

Temreparypbl. CBEpXIIPOBOJIMMOCTh

DJIEKTPUYECKUHU TOK B BAaKyyMe.

60 CBouMCTBA JIEKTPOHHBIX MTYYKOB 01.05.2024
[TonynpoBoIHUKH, UX COOCTBEHHAs

61 Y MMPUMECHAs MPOBOJIUMOCTb. bubmuorexa [JOK
CBomrcTBa p—N-mepexoa. 07.05.2024  https://m.edsoo.ru/ff0c84ae
[TonynpoBoIHUKOBBIE TPUOOPHI
DNEeKTPUUECKUU TOK B pacTBOpPaX U

62 pacrmiaBax 3JIeKTPOJIUTOB. bubnnoreka [JOK
DICKTPOIUTHYCCKAS JUCCOIHAIIHS. 08.05.2024 = https://m.edsoo.ru/ff0c82ba
DnekTponus
DNEeKTPUYECKUH TOK B raszax.

63 CamocTosTeIbHBIN U bubmuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psil. 14.05.2024  https://m.edsoo.ru/ffOc84ae
Monnus. [Tnazma
DnexTpuyeckue nprudopsl U

64 YCTPOMCTBA U UX MPAKTUUYECKOE bubnuoteka [JOK
npuMeHeHue. [IpaBuia TeXHUKH 15.05.2024  https://m.edsoo.ru/ff0c86fc
6e30macHOCTH

65 O6o0maromuii ypok bubnuoteka [JOK
«DNEKTPOIUHAMHKAY 21.05.2024  https://m.edsoo.ru/ff0c88be
KonTponbnas pabota mo Teme

66 «Quekrpocratuka. [TocTosHHBIM bubnuoreka [IOK
ANIEKTPUUECKUil TOK. TOKH B 22.05.2024  https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»

o IID’:;ZI;ZH;(I)HTZSIZK. KonTponpHas BuGmiorexa LIOK

28.05.2024  https://m.edsoo.ru/ffOc8c56

"OnekTpoauHaMuka"



https://m.edsoo.ru/ff0c84ae
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

68 PezepHblit ypok. O6o0maromnmii 1 bubmumorexa [IOK
ypok 1o teMam 10 kiacca 29.05.2024  https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbusie IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bceero H3yYeHUs
padoThI padoTshI pecypchl
ITocTossHHBIC MATHUTHI U UX

1 B3auMOJIeHcTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [IOK
BekTop MarHUTHOM MHITKIIUH. 05.09.2023  https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKUIUH
MarsuTHoOe 1oJie TPOBOTHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3auMoeiicTBrE TPOBOIHUKOB C 06.09.2023  https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTopHnas padora «M3yueHue

3 MaFHII/:THOf")O noiﬂ KaTymKI/Iy: 1 1 bubmorexa IOK

12.09.2023  https://m.edsoo.ru/ffOc98fe
TOKOM»
JlelicTBME€ MAarHUTHOTO TIOJIS Ha
MIPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«HccnenoBanue necTeus 13.09.2023  https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM
JleficTBHEe MarHUTHOTO II0JIS Ha

5 JBUKYITYIOCS 3apsHKEHHYIO 1 bubmuoreka [JOK
yactuny. Cuna Jlopenna. Pabora 19.09.2023 = https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
DNeKTPOMAarHUTHAS WHTYKITHSL.

6 [ToTOK BekTOpa MarHUTHOM 1 90.09.2023

unaykuuu. DJ1C uaaykuun. 3akoH



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

AJIIEKTPOMATHUTHON UHAYKIIUU
®dapanes

JlaGopaTtopHnast pabora
«HccnenoBanue sIBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

NHnykTuBHOCTD. SIBIIeHUE
camounaykuuu. IJC
CaMOUHYKIIUU. DHEPrust
MarHUTHOTO TOJIsI KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: IOCTOSHHBIE
MarHuThl, 3JIEKTPOMArHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTETH
AJIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYh

26.09.2023

27.09.2023

03.10.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

10

11

12

13

Ob6o6maromuit ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHas
WHTYKITS

KonrtponbHas padora no reme
«MaraurtHoe 1oie.
DJIeKTPOMAarHUTHAS HHIYKIIUS

CBo06oIHbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnueckue
KoyiebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHM.
IIpeBpamenue 3aepruu

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH

04.10.2023

10.10.2023

11.10.2023

17.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cad58

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06



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

neproa MajbIX KOJIeOaHH rpy3a
Ha HUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

14

KonebarenbHBIM KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJIeOAHHUS B HI€ATEHOM
KoJyie0aTeIbHOM KOHTYpE. AHAIOTHUS
MEX1y MEXaHHYECKHMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

18.10.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUSA SHCPIrUr B HACAJIbHOM
K0JIeOaTeTbHOM KOHTYpE

24.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[Ipencrasnenue o 3aTyxarmux
KosieOaHusX. BeHyXIeHHBIE
MeXaHUYeCKHe KoyueOaHusl.
Pe3onanc. BeiHyxneHHbIE
3JIEKTPOMAarHuTHBIE KOJIeOaHMs

25.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbhb86

17

[IepeMeHHBIN TOK.
CuHycouaIbHbIN IEpEMEHHBIN
TOK. MOIIIHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYTHOE U JICUCTBYIOIIEE
3HAUEHUE CUJIbI TOKA Y HANIPSKEHUSI

07.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0chd34

18

19

Tpanrcdopmarop. [IpousBocTso,
nepegava u norpedieHue
3JIEKTPUYECKON SHEPTUU

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHNE IEKTPUIECKOTO
3BOHKA, T€HEPATOpPa MEPEMEHHOTO
TOKa, JINHUH 3JIEKTpoIepeaay

08.11.2023

14.11.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU IIPU
IPOU3BOICTBE AIEKTPOIHEPTUH.
KynbTypa ncnonb3oBanus

. 15.11.2023
AJIEKTPOIHEPTHU B TIOBCETHEBHOM
KU3HU
MexaHuuecKue BOJIHBI, YCIOBUS
acripoctpanenus. [lepuon.
21 gKoppocn.ppacnpOCTpaII){erm u Bubmiorexa LIOK
21.11.2023  https://m.edsoo.ru/ff0cca54
JuiMHA BOJIHBL. [lomepeunslie u
TIPOJIOJIBHBIC BOJIHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnuorexa [JOK
3ByKa. Beicora Tona. TemOp 3Byka 22.11.2023  https://m.edsoo.ru/ffOcccOc
DNEKTPOMAarHUTHBIC BOJHBI, UX
23 CBoyfcha u ckopoctb. [llkana bubmorexa [JOK
28.11.2023  https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJTH
[TpuHIMIIBI paTHOCBSI3U U
24 tTeneBuaeHus. Pazsurue cpencts 99.11.2023
cBs3u. Pagnonokamus
o5 Konrtponbnas pabdora «Konebanus bubnuoreka [IOK
Y BOJIHBD) 05.12.2023 = https://m.edsoo.ru/ffOcc6f8
[IpsimonrHENHOE pacpOCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpejie. bubnuotexa [JOK
ToveuHslit ©ICTOYHUK cBeTa. JIyu 06.12.2023  https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeta. 3aKOHbI
27 oré)amemm cera. [loctpoenue bubmmorexa LIOK
B 12.12.2023 = https://m.edsoo.ru/ff0cd4e0
N300paX€HUH B IJIOCKOM 3epKajie
28 [Ipenomnenne ceera. [lonHoe bubnuorexa [IOK



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

BHYTPEHHEE OTPaKCHHUE. 13.12.2023  https://m.edsoo.ru/ffOcd7f6
[IpenenbHBIA yToJl HOTHOTO
BHYTPEHHET0 OTPaKEeHUS

29 JlaboparopHas pabota «3mepenue bubnmoreka [JOK
TIOKa3aTes IPEJIOMIICHHS CTEKIIa 19.12.2023  https://m.edsoo.ru/ffOcd67a
JIunzel. [loctpoenue nzobpaxenuii

30 B JIMH3E. CDoEiyna TOHKoﬁpJII/IH3LI. bubmmorexa LIOK

20.12.2023  https://m.edsoo.ru/ffOcddle

YBenuyeHue JuH3bI
JlaGopaTopHnas pabota

31 «I/IccneI[OBaIiHe CBOWCTB 96.12.2023
M300paXKeHH B TUH3AX)
Hucniepcus cBera. CI0XKHBII cOCTaB

39 6enoro cBera. Llet. JJaboparopHas
pabora «Habmoaenne nucrepcuu 27.12.2023
CBETa»

33 Wurepdepennus creta. Judpaxmus bubnnoreka [JOK
ceta. JludpakironHas pemeérka 09.01.2024  https://m.edsoo.ru/ffOced22

34 ITonepedyHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Monsipu3anus ceera 10.01.2024  https://m.edsoo.ru/ffOcf02e
OnTuueckue npudopsl U

35 YCTPOMCTBA U yCIOBUS UX 16.01.2024
0€3011acCHOTr0 MPUMEHEHUS
['paHUIBI TPUMEHUMOCTH

36 KJIACCUYECKOW MEXaHUKH. bubmuorexa [JOK
[ToctynaTs! cienuanabHOW TEOPUU 17.01.2024  https://m.edsoo.ru/ffOcf862
OTHOCHUTEJIBHOCTH

37 OTHOCUTETHHOCTH bubnuotexa [JOK
OJTHOBPEMEHHOCTH. 3aMe IIeHHE 23.01.2024 | https://m.edsoo.ru/ffOcfa4?2



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
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

BPEMCHH U COKpPAIICHUC NJINHBI

OHeprus U UMITYJIbC
PEeAATUBUCTCKOU YacTulbl. CBSI3b

bubmuorexa [JOK

38 MacChl C SHEPTUCH U UMITYJIECOM. 24.01.2024  https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
KonTponpHas padora «Omnruka.
39 OCHOI]:LI cneulfanbﬂoﬁ TEOPUH bubmorexa [IOK
30.01.2024  https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
40 ®otounbl. Dopmyia [1naHka. bubnuorexa [IOK
DHeprusi 1 UMITYJIbC POTOHA 31.01.2024  https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCICTOBAHUE
41 (1)OT£3(1)(1)6KT3.. OHI)IIITBI A.T. Bubmiorexa LIOK
06.02.2024  https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl pororddekra. YpaBHeHHE
42 3H'HmTeI(£Ha nnq:[(bq)oroaq);ema. Brbmiorexa LIOK
07.02.2024  https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potospdexra
apnenue ceera. OnwiThl I1. H.
43 JII[e6ez[eBa. XHUMHYECKOE NJEUCTBUE bubmorexa HOK
13.02.2024  https://m.edsoo.ru/ff0d04a6
CBeTa
TexHu4eckue ycTpocTsa u
44 MPaKTUYECKOE TPUMEHEHHUE:
dboToreMeHT, POTONATUHK, 14.02.2024
CoJTHEYHas OaTapesi, CBETOUO/T
45 Pemenue 3anay o teme bubmuorexa [JOK
«I1eMEHThI KBAHTOBOI OITHKHU» 20.02.2024  https://m.edsoo.ru/ff0d0302
Moaens atoma ToMcona. OnbITHI
46 Peslc:pq)opzla 10 PACCESTHUIO O~ bubmmorexa LIOK
21.02.2024  https://m.edsoo.ru/ff0d091a

yactull. [Inanerapnas monaeins



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

aToMa

47 ITocrynatel bopa bubmmorexa LIOK
27.02.2024  https://m.edsoo.ru/ff0dOafa
Wznyuenue u norjioieHue GOTOHOB

48 MIpH Mepexoie aTomMa C OJTHOTO bu6mmoreka [IOK
YPOBHSI SHEPIHHK Ha Ipyroi. Busl 28.02.2024  https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoxHoBbIE CBOKCTBA YaCTHII.

Bounbl ne bpouTs.
49 Kopnyciynﬂli)ﬁo-BonHOBOH“ Bubmiorexa LIOK
05.03.2024  https://m.edsoo.ru/ff0dOca8
nyanu3M. CIIOHTaHHOE U
BBIHYX/ICHHOE U3JTy4CHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 Omnsitel Pezepdopaa no bubnnoreka [JOK
OIIPEJICTICHUIO COCTaBa 06.03.2024  https://m.edsoo.ru/ff0d0fd2
PaOaKTUBHOTO U3ITYYCHHUS
CaoricTBa anbda-, 6era-, raMma-

51 u3ny4deHus. Bnusnue
PaANOAKTUBHOCTHU Ha KUBBIE 12.03.2024
OpTaHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA.

59 W3oTomnsl. Anba-pacna. bubnnoreka [HOK
DJEeKTPOHHBIW U TIO3UTPOHHBIN 13.03.2024  https://m.edsoo.ru/ff0d1162
Oera-pacnan. ['amma-u3nydeHue
DHeprus CBSI3U HYKIIOHOB B Spe.

S nepHblie peakuuu. AnepHbIA
53 péIaI?Top. lPIpo6IJIIeMH lll'lel;)CHeKTI/IBBI Bubmiorexa LIOK
’ ’ 19.03.2024  https://m.edsoo.ru/ff0d1356

HKOJOTUYECKUE ACTIEKTHI IAEPHOU
SHEPTreTUKHU



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

54

55

56

DJIeMEHTapHBIE YaCTHUIIBI.
OTKpBITHE TO3UTPOHA. METO b1
HAOJIOJICHUS 1 pETUCTPaIUU
3JIeMEHTapHbIX yactuil. Kpyribrit
cton «DyHIaMeHTalIbHbIE
B3aWMOJICUCTBUS. ENMHCTBO
($u3nIeCKOH KapTHHBI MUPA»

Bun 3Be3nH0r0 Heba. Co3Be3aus,
SIPKHE 3BE3/IbI, TIJIAHETHI, X
BuauMoce ABkeHue. CollHeuHas
cucTreMa

Conuue. ConHeuHast akTUBHOCTb.
Nctounuk sneprun CoJiHIa U 3BE3]1

20.03.2024

02.04.2024

03.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

57

3B€E3b1, X OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IbI TTIABHOU
MOCJIEA0BAaTENbHOCTH. BHyTpeHHEE
cTpoenue 3B€311. COBpeMEHHBIE
MIPEACTABICHUS O MPOUCXOKICHUU
u sBommtonuu CoHIa U 3BE37

09.04.2024

58

Mineunsid [1yTe — Hama
lNanaxTtuka. [lonoxenue n
neuxenne ConHna B [anakTuke.
lNanmaktuku. YepHble ABIPHI B saApax
raJJakTUK

10.04.2024

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznyuenue.
MertaranakTtrka

16.04.2024

60

Hepemennasie mpoOaemMsl



https://m.edsoo.ru/ff0d0e38

ACTPOHOMHH

17.04.2024

61

62

63

64

KoHnTtposbHas pabota «J1€eMEeHTHI
ACTPOHOMMH U acTPOPUIUKI»

O6o06matomuii ypok. Pons dhuzuku
1 aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COMAIbHON U
ATUYECKOH chepax NesaTeIbHOCTH
YyeJIoBeKa

O6o6maromuii ypok. Ponb u Mmecto
(GU3UKH U aCTPOHOMHUU B
COBPEMEHHOI HAyYHOU KapTHHE
MHupa

O6o6mmaromuii ypok. Ponb
(bU3UYECKON TEOpUH B
dbopMUpOBaHUU TIPEJICTABICHUI O
buznuecKoil kKapTUHE MUpa

23.04.2024

24.04.2024

30.04.2024

01.05.2024

65

66

O6o0matomuii ypok. Mecto
(U3UIeCKOil KapTHHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
NPEJICTaBICHUN O TIPUPOJIC

Pe3zepBHBI ypok. MarHuTHOE 110JIE.

SJ'ICI(TpOMal" HUTHAad UHAYKIUA

07.05.2024

08.05.2024

67

68

PesepBHbiil ypok. Ontuka. OCHOBBI
CIIeIMaIbHON TEOPUH
OTHOCUTEIIBHOCTH

Pesepnblii ypok. KBanrosas
¢u3uKa. DeMeHThl aCTPOHOMHH U

14.05.2024

15.05.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

acTpou3uKu

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






