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IHHOACHUTEJBHASA 3AIINCKA

[Tporpamma 1o ¢usuke 06a30BOro ypoBHS Ha YPOBHE CpeAHero ooOmiero odpa3oBaHus
pa3paboTaHa Ha OCHOBE IIOJIOKEHHH W TpeOOBaHMN K pe3yiabTaTaM OCBOCHHUS OCHOBHOMU
oOpasoBarenbHOM Tporpammbl, mnpenacraBieHHbix B DPI'OC COO, a Ttakke ¢ yd€Ttom
¢denepanbHOl pabouell mporpaMMbl BOCIHMTAHUS W KOHICTILMU IPENOJaBaHUS y4eOHOTO
npeamera «®Puzmka» B 00pa3oBaTeNBHBIX oOpraHuzamusax Poccuiickoit  denpepanuu,
peayn3yIolUX OCHOBHbIE 00Pa30BaTEIbHbIE IPOIPAMMBI.

Copnepxanue mnporpamMMbl 10 (U3MKE HANpaBlIeHO Ha (POPMUPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOyuarommxcs 10—11 kmaccoB npu o0yyennu ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/EATEIbHOCTHOTO nojaxoza. [Iporpamma 1o gusuke COOTBETCTBYET
tpeboBanusiM ®I'OC COO k miaaHupyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3yabTataM OOy4YeHMsl, a TaKXKe YYHUTBhIBA€T HEOOXOAMMOCTh pEaIM3alUUd MEXIIPEIMETHBIX
CBsA3eM (PU3MKM C €CTECTBEHHO-HAayyHbIMH Yy4eOHBIMM IpeaMeTraMu. B Hell ompenenstorcs
OCHOBHBIC II€JIM M3Y4YEeHUs (U3UKU Ha YPOBHE CpeJHEro oOIiero oOpazoBaHMs, IUIAHHUpPYEMbIe
pe3yabTaThl OCBOCHUS Kypca (HU3WKU: JHMYHOCTHBIC, METalpeJMETHBIE, NpeJAMeTHbe (Ha
0a30BOM ypOBHE).

[Tporpamma o Gpu3MKe BKITIOYALT:

IUTAaHUpYEeMble pe3yJbTaThl OCBOCHMsI Kypca (QU3MKH Ha 0a30BOM ypOBHE, B TOM 4HCIE
IIpeIMETHBIE PE3YIbTAThI IO FOJIaM 00yUYEHHUS;
cojiepkanue yueOHoro npeamera «Pu3ukay 1o rogam o0yueHus.

®du3nka Kak Hayka 0 HanboJee 00IIKX 3aKOHAX MPUPObI, BBICTYIIAsl B KAU€CTBE yU4eOHOTO
IpeaMeTa B LIKOJIE, BHOCUT CYILECTBEHHBIM BKJIaJ B CUCTEMY 3HaHUH 00 OKpPY)KaroLleM MHpeE.
HIkonpHBId Kypc (HU3UKH — CHCTEMOOOPa3yIOUIMH Ui eCTECTBEHHO-HAYYHBIX YYEOHBIX
IIPEIMETOB, MOCKOJIbKY (PM3NUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SABJICHHUM, U3y4aeMbIX
XUMHeH, Ouosoruei, ¢usmdeckoi reorpadueir u actpoHoMmueil. Mcnonb3oBaHne U aKTUBHOE
IpUMEHEHHE (U3MUECKUX 3HAHMHA OmpenenseT XapakTep W pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe HHEpreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJIYYEHHS HOBBIX
MaTepHaioB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. M3ydeHne Gpu3uku BHOCUT OCHOBHOI BKJaJ B
(hopMHpOBaHNE €CTECTBEHHO-HAYUYHOUM KapTUHBI MUpa 00ydaromuxcs, B popMUpoBaHUE YMEHUN
IPUMEHATh HAyYHbII METOJI IO3HAHUS MTPH BHIMOJIHEHUH UM Y4€OHBIX HCCIIEIOBAHUH.

B ocHoBy kypca ¢u3uku 175t ypoBHS CpeIHET0 00111ero 00pa3oBaHus MOJOKEH Psil UJEH,
KOTOpbIE MO’KHO paccMaTpUBaTh KaK MPUHIUIIBI €70 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU ¢ HEH KypC SBJISIETCS JIOTMUECKHU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pas3iesioB (M3MKH, BKIOYAET KaK BOIPOCHI KIACCUYECKOH, TaK U
COBPEMEHHOM (hU3HKH.

Hoes cenepanusayuu. B cooTBeTCTBUU € HEM MaTepuan Kypca QU3NKU 00BbEAUHEH BOKPYT
¢busznueckux Tteopuil. Benymum B Kypce sBisercs (opMHUpoBaHHE TPEACTAaBIECHUN O
CTPYKTYPHBIX YPOBHSIX MAaTE€pPHH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanusanus mpenrnosiaraeT UCHOIb30BaHUE T'yMaHUTAapPHOTO
noTeHIHana (GU3NIeCcKol HayKH, OCMBICICHUE CBA3H Pa3BUTHUSA (PU3UKU C pa3BUTHEM OOIIECTBa,
a TaKKe C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M 9KOJIOTMUYECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonou nanpaenrennocmu. Kypce GU3nKu npeanoigaraet 3HakOMCTBO € IIUPOKUM
KPyroM TEXHHUYECKHX U TEXHOJOTUYECKUX PUIIOKEHUN U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonoeuzayuu peannusyercss MOCPEACTBOM BBEJIEHUS AJIEMEHTOB COJEpKaHUS,
MOCBAIIEHHBIX KOJOTMYECKHM MpoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTUH, a TaKke 00CyKIeHUs IP0oOJIeM pallOHAIILHOTO PHUPOIOTIOIb30BaHUS U
HKOJIOTHYECKOM 0€30MacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpelHero obiiero oOpa3zoBaHUs
ABISIOTCS (U3MUeckue Teopuu ((hopMHUpOBaHHME MPEACTABICHHH O CTPYKTYpe IMOCTPOSHUS
¢usnyeckoil Teopuun, ponu QyHIaMEHTAIbHBIX 3aKOHOB U IIPUHLUIIOB B COBPEMEHHBIX



MPEJICTAaBICHUSIX O MPHUPOJIE, TPAaHUIAX NMPUMEHUMOCTH TEOpHUH, AJI OMHCAHUS €CTECTBEHHO-
HAy4YHBIX SIBJICHUH U MIPOLIECCOB).

CuCTeMHO-IETETbHOCTHBIN MOAX0/] B Kypce (GU3UKU peaIn3yeTcsi Mpexkie BCEro 3a CuéT
OpraHM3aliy KCIEPUMEHTAIbHON JesATeNIbHOCTH o0yuatoniuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3MKH — 3TO HCHOJB30BAHHWE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPHUMEHTOB U
Ja0opaTOpHBIX PabOT, KOTOpbIE B Iporpamme 10 (U3UKE OOBEAMHEHBI B OOIIUH CIHCOK
YUYCHHUYECKUX TPAKTUYECKUX paboT. Briienenue B ykazaHHOM IEpeyHe J1abOpaToOpHBIX padoT,
MPOBOAMMBIX JUISI KOHTPOJII M OILIGHKH, OCYIIECTBISIETCS YYaCTHHKaMH 0Opa3oBaTebHOTO
mporecca UCX0as U3 0COOCHHOCTEH MIaHMPOBAaHMS U OCHameHus kabunera gusuku. [Ipu sToM
oOecrieunBaeTcs OBJaJCHHE OOYUYaIOIIUMUCS YMEHHUSIMU IMPOBOJUTH KOCBEHHBIE H3MEPEHMS,
WCCIICIOBAaHMSI 3aBUCHUMOCTEH (DU3NYECKUX BEIMYMH M IOCTAHOBKY OIBITOB IO IPOBEPKE
MPEIJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHue ynenseTcsl pelIeHU0 pacu€THBIX U KaueCTBEHHBIX 3aj1ad. Ilpu 3tom
JUIS pacyETHBIX 3a]a4 MPUOPUTETOM SIBIISIOTCS 33/1a4U C SIBHO 3aJJaHHON (PU3UYECKOM MOJIEINbIO,
MIO3BOJISIIOIINME MPUMEHSTh M3yYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOIO pasjena
Kypca, TaK U UHTETpUpPYs 3HAHUS U3 Pa3HBIX pa3zenoB. JlJis KaueCTBEHHBIX 3a7]a4 MPHUOPUTETOM
SBJIAIOTCS 3a/laHusl Ha OOBSCHEHHWE NPOTEKaHus (U3NYECKUX SIBICHUH U TPOLIECCOB B
OKpYyXarollel >XKU3HH, TpeOyrolmue BbIOOpa (PU3NYECKOW MOJENH Ui CUTYal[dd IMPaKTUKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.

B coorBerctBun ¢ tpeboBanusmu DPIOC COO Kk MarepHambHO-TEXHHYECKOMY
obecriedeHno y4eOHOro mporecca 0a30BbI ypOBEHb Kypca (PH3MKM Ha YpPOBHE CPEIHETO
o0miero o0pa3oBaHUs JOJKEH M3y4aThCsl B YCIOBHSX MPEAMETHOrO KaOuHeTa (DU3MKU WIN B
YCIIOBUSIX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOunere
(bU3HUKHN TOKHO OBITH HeoOXoIuMoe T1abopaTopHOe 000PYIOBaHHE TS BBIMOJIHEHUS YKa3aHHBIX
B TmporpamMmme 1O (U3MKE YYCHHUYECKHX MPAKTHYECKHX paboT MW JIeMOHCTPAIMOHHOE
o0opynoBaHue.

JemMoHCcTpaniioHHOe 00opynoBaHue (HOpMUPYETCS B COOTBETCTBUM C TPUHIIUIIOM
MUHUMAaJIBHON JOCTAaTOYHOCTU U OOECIeuYrBaeT MOCTAaHOBKY MEPEUYMCICHHBIX B MPOrpaMMe Mo
(¢u3MKe KIIYEBBIX JEMOHCTpAaUUd IS HCCIEIOBAaHUS M3Yy4aeMbIX SIBIIEHUH U IIPOLECCOB,
SMOUPHUUYECKUX U (PYHIaMEHTATbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaboparopHoe 000pyJdOBaHME AJII YYEHUUECKHX MPAKTHUYECKUX padboT (popmupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M OOecreunBaeTcs B pacuéTe OJHOI0 KOMIUIEKTa Ha ABYX
oOyuatonuxcs. Temarndeckue KOMIUIEKTHI J1aOOpPaTOPHOrOo OO0OpYyIOBaHHUS JOJDKHBI OBITH
MOCTPOEHBl Ha KOMILJIEKCHOM HCIOJIb30BAHUN AHAJOTOBBIX U LU(POBBIX MPUOOPOB, a TaKxke
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BUC LIU(PPOBHIX JIAOOPATOPHIl.

OCHOBHBIMU LIETSIMH U3y4eHUS (PU3UKH B 00111eM 00pa30BaHUU SBISIOTCS:
dbopMupOBaHNE UHTEpPECAa U CTPEMJICHUS! O0yJarOUINXCS K HAyYHOMY M3YyUEHHUIO MPUPOJIbI,
pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEN;
pa3BUTHE MPEICTABICHUI 0 HAYYHOM METO/e MO3HAaHU U (POPMUPOBAHHME MCCIIEIOBATEIBCKOTO
OTHOIIECHHUS K OKPYKAIOIIUM SIBJICHUSM;

(dbopMHpOBaHHE HAyYHOI'O MHPOBO33PEHHS KaK pe3ysibTaTa U3yuyeHHUs] OCHOB CTPOCHHS MaTepHH
1 (yHITaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

dopmHupoBaHHE YMEHUH OOBSCHATH SIBIEHUS C HCIOJIb30BaHHMEM (PU3MUECKUX 3HAHUNA U
Hay4YHBIX JI0Ka3aTeNbCTB;

(dbopMHpoBaHUE MPEACTABICHUNA O PoiaM (U3UKU Ui Pa3BUTHS APYTHMX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHUH.

JlocTikeHue 3TuX 1ienieil o0ecreunBaeTcsl pelieHueM CIeIyIoIuX 3aay B MpoLecce
M3y4deHus Kypca GU3UKHA Ha YPOBHE CPETHETO 00IIero 0opa3oBaHusI:

NpUOOpETeHNEe CUCTEMBbI 3HAHUHM 00 0OLMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOpHUsX,
BKJIIOYass MEXaHUKY, MOJEKYJISApHYI0 (U3UKY, SJIEKTPOJAMHAMUKY, KBAaHTOBYIO (U3UKY U
3JIEMEHTHI aCTPOPU3UKY;



(dbopMUpOBaHHE YMEHUH MNPUMEHSTh TEOPETUYECKHUE 3HaHUS A1 OOBSICHEHUS (PU3NYECKUX
SIBJIGHUH B IPUPOJIE U [T IPUHATHS MPAKTUYECKUX PEIIEHUH B OBCETHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHUS PA3TUYHBIX 337a4 C SIBHO 33JJaHHON (U3MUECKO MOJIENbI0, 3a/1a4,
MO/Ipa3yMeBAlOIINX CaMOCTOSATEIbHOE cO3JaHue (U3MUECKON MOJEH, a/leKBaTHOM YCIOBUSM
3a/1a4y;

MOHMMaHue (U3NYECKUX OCHOB U MPUHIMUIOB JCUCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOIMUYECKUX IPOLECCOB, UX BIMSHUSA HA OKPYXKAIOLIYIO CPENY;

OBJIAJICHME METOJIaMHd CaMOCTOSITENIbHOTO IUIAHUPOBAHMUS W TPOBEACHHS (PU3NYECKUX
HKCHEPUMEHTOB, aHAIM3a W MHTEPIpeTauy WHGOpMAIMK, OINpPEAeCHHs] JOCTOBEPHOCTH
MOJIyYEHHOTO Pe3yNbTara;

CO3JIaHUE YCIOBUW JUIA PA3BUTUSA YMEHUM MPOECKTHO-UCCIEAOBATEIBCKOM, TBOPYECKOMN
NeSITeNIbHOCTH.

Ha usydenue ¢usuku (0a30BBI ypOBEHb) Ha YpOBHE CpeIHEro oOmero odpa3oBaHuUs
orBoautcs 136 gacos: B 10 kimacce — 68 wacoB (2 yaca B Hemeno), B 11 kimacce — 68 yacos (2
yaca B HEJIEJIO).

[Ipennaraemslii B mporpaMme 1o (u3uke nepeyeHb J1ad0paTOPHBIX U MPAKTUYECKUX padboT
SBJIAETCS PEKOMEH/IOBAaHHBIM, YYHUTENb JIENaeT BBIOOp IMPOBENEHUS JA0OPaTOpPHBIX PAadOT M
OTIBITOB C Y4ETOM MHIUBUAYAIbHBIX OCOOCHHOCTEH 00yJaroImnXCsl.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®dusnka u MeToAbl HAYYHOI'0 IO3HAHMA

®usuka — Hayka o npupone. Hayunele Meroasl mo3HaHus OKpyxkaromero mupa. Pomib
HKCIEPUMEHTA ¥ TEOPUH B IPOLIECCE TO3HAHUSI IPUPObI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (U3NYECKUX sBICHUH U mporeccoB. Hayunsle runoressl. Puzndeckue
3aKOHBI M TEOPHH. I"paHuIbl IPUMEHUMOCTH (HU3NYECKUX 3aKOHOB. [IpMHIUI COOTBETCTBHUS.

Posib u Mecto puznku B pOpMHUPOBAaHUM COBPEMEHHOW HAYYHOH KapTHHBI MHpA, B
MPAKTUYECKOU NEeSITEILHOCTH JIIOICH.

Jlemoncmpayuu

AHaJIOroBbI€ U U(PPOBBIE U3MEPUTEIbHBIE TPHOOPHI, KOMITBIOTEPHBIE JATYUKH.

Pa3znea 2. MexaHuka

Tema 1. Kunemamuka

Mexanuyeckoe nBmkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOro JBHkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, cKOpocTh (CpeaHsii CKOPOCTb, MTHOBEHHAas CKOPOCTb) U YCKOpPEHUE
MaTepuaIbHOM TOYKH, UX MPOEKIMU HAa OCHU CHCTeMbl KoopAauHaT. ClioKeHHE MepeMEIIeHUN 1
CJIO’KE€HUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPAMOJUHEHHOE IBIKeHHE. ['paduku 3aBUCHMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEIICHUS MAaTEPUAIbHON TOUKH OT BPEMEHHU.

CBoOomHoe nazieHne. Y CKOpeHre CBOOOTHOTO TTaJICHUSI.

KpuBonuneiinoe paBuxkeHue. JIBuKeHUE MaTepUalIbHOW TOYKM 10 OKPYKHOCTH C
IIOCTOSIHHOM II0 MOJYJIKO CKOPOCTBIO. YTJIOBas CKOpPOCTb, JIMHEWHass CKOpocThb. llepuox wu
gactoTa oOparienus. L{leHTpocTpeMUTeTbHOE YCKOPEHHE.

TexHuueckne yCTpOWCTBA W NPAKTHYECKOE NPUMEHEHUWE: CIHIOMETpP, JABUKECHHUE
CHapsJI0B, LIEMIHBIE U PEMEHHBIE IIEpEIaYH.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIASI KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUSI.

[IpeoOpa3zoBanue TBUKEHHI C UCIIOIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBm>xeHus Tena, OpoIIeHHOr0 MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaACHUS.

Hanpasnenue ckopocTu npu JIBH>KEHUU TTO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOIO IBUKEHHUSI C LIEIBIO ONPEIEICHUS MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS ~ MEXAY  MYTAMH, OPOUAECHHBIMU  TEJIOM 3a
MOCTIEIOBATENIbHBIE PABHBIE MPOMEXKYTKH BPEMEHH TIPU PABHOYCKOPEHHOM JBMKEHHHU C
Ha4aJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuauun otHocurensHOcTH ['anuies. [lepoiii 3akoH HeroToHa. MTHEpManbHble CHCTEMBI
OTCYETa.

Macca tena. Cuna. [Ipunnun cynepnosunuu cuil. Bropoii 3akoH HerotoHa 11
MaTtepraibHON TOUKHU. TpeTuii 3akoH HploTOHA [1711 MaTepHaIbHBIX TOYEK.

3akoH BceMupHoOro tsroreHus. Cuna tsokectd. [lepBast kocMudeckasi CKOpOCTb.



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

Tpenune. Bunbl Tpenus (moxosi, ckoibxeHus, kadeHus). Cuna tpeHus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIBXKEHHUS U cuiia TpeHus nokos. Kosdunuent tpenns. Cuia cOnpoTUBICHUS
IIPY IBHKCHUM TeJa B )KUAKOCTU WK rase.

[TocTynaTensHOE U BpamaTeabHOE IBUKEHNUE a0COTIOTHO TBEPAOTO TEa.

MOMEHT CuiIbl OTHOCHTEIBHO OCH BpauieHus. Ilnedo cuibl. VYciioBus paBHOBecus
TBEPIOTO Tea.

TexHHuecKkue yCTpOWCTBA W IPAKTUYECKOE IPUMEHEHHE: IOALIUIIHUKY, ABH)KCHHE
HCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHME MHEPLUH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIINX Tell.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

CrnosxeHnue cui.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT J1e(OpMalHH.

HeBecomocts. Bec Tena rnpu yCKOPEHHOM NOABEME U TTAJCHUH.

CpaBHeHuE CUJI TPEHUS IIOKOsI, KAYEHUS U CKOJIbKEHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHue ABM>KEHUS OpycKa 0 HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanve 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HMKAKOUIMX B IPY)KMHE M PE3UHOBOM
oOpasiie, OT ux AedopMaIuu.

HccnenoBanue yclI0BUN paBHOBECUS TBEPIOrO Tejla, UMEIOLIETO OCh BPALLIEHUS.

Tema 3. 3axonsl coxpanenus é Mexanuxe

Hmnynbe MatepuanbHO TOUKH (Tena), CUCTEMbl MaTepHalbHbIX ToueK. Mmynbe cuibl n
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJIbca. PeakTHBHOE IBUYKEHUE.

Pab6ota cuibl. MOIIHOCTb CHJIBI.

Kunernyeckas sHeprusi MareprajibHON TOUkUu. Teopema 00 U3MEHEHHMH KHHETHYECKOM
JHEPTHUH.

[TorenunanbHas 3Heprus. [lorenunanbHas 3Heprus ynpyro AeGpopMUpOBAaHHOM NMPY>KUHBI.
[TorennuanpHast sHeprus Teaa BOJIN3U NOBEPXHOCTH 3eMIIH.

[ToTeHnManbHbIE U HEMTOTEHIIMATIbHBIE CUIIbl. CBSI3b pabOThl HEMOTEHIIMABHBIX CHJI C
MU3MEHEHHEM MEXaHNYECKOW SHEPTUHU CUCTEMBI TENl. 3AKOH COXPAHEHUS MEXAHUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpOMCTBA U NPAKTUYECKOE NMPUMEHEHME: BOAOMET, KOIEP, IMPYKUHHBIN
MIACTOJIET, IBUKEHUE PaKeT.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

[Tepexon mOTeHIIMANBHON YHEPTMH B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3ydeHne aOCOMOTHO HEYNPYroro yjapa ¢ MOMOIIbIO JBYX OJUHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3U pabOThI CHIIBI C U3MEHEHHEM MEXaHMUYECKOW PHEepruu Teja Ha
MIPUMEPE PACTSIKEHUSI PE3UHOBOTO KI'yTa.

Pa3nea 3. MouiekyasipHasi pU3MKa H TEPMOANHAMMKA

Tema 1. Ochogvl MoNEKyAAPHO-KUHEMUYUECKOU meopuu

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETHUECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHUE.
BbpoynoBckoe aBwkenue. uddysus. Xapaktep IBWKEHHUS U B3aUMOICHUCTBUS YacTHUI]



BemecTBa. MoJenu CTPOCHMsI Ta30B, KUAKOCTEH W TBEPABIX TEN W OOBSICHEHHWE CBOWCTB
BEIIECTBA HAa OCHOBE 3TUX Mojenei. Macca U pasmepsl Mosiekysd. KonmdecTBo BemiecTsa.
[TocTostnuast ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnens uaeanpHoro rasa. OCHOBHOE YpaBHEHHE MOJEKYJISPHO-KUHETUYECKON TEOpHUH
uaeadbHOro rasa. AOcCoNIOTHAs TeMmIepaTypa Kak Mepa CpelHel KHHETHYeCKOW 3Hepruu
TEIJIOBOro JBMKeHHs dactul rasa. [llkama temmneparyp KeneBunHa. ['a30Bble  3aKOHBI.
VYpaBuenue MenneneeBa—Kianeiipona. 3akon [lanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe MpeacTaBIeHHe W30MPOLIECCOB: U30TepMa,
n30xopa, u3obapa.

TexHuueckue yCcTporucTBa U MPAKTHIECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITl, OKa3bIBAIONINE JUCKPETHOE CTPOEHHE BEIIECTBA, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COCIUHCHUM.

OmnbiTe! 0 AU(PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JIBUXKEHUS.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACUCTBHS.

Monens, WUTIOCTpUpYIOLIas MPUPOLY AaBJICHUS Ia3a Ha CTEHKHU COCy/a.

OnbIThI, MIUTIOCTPUPYIOLINE YPABHEHNUE COCTOSIHUS UEAJIBHOTO Ta3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

OnpeneneHue Macchl BO3AyXa B KIACCHOM KOMHAaTe Ha OCHOBE M3MepeHHi 00béma
KOMHAaTBl, JaBJICHUS U TEMIIEPATYpPbl BO3yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKy ITapaMeTPAMH COCTOSHUS Pa3pEKEHHOTO rasa.

Tema 2. OcHogbl mepmoOUHAMUKU

TepMmonnHaMmuueckass cuctema. BHYTpEHHsII 3HEpPrusi TEPMOJMHAMUYECKOW CHUCTEMBI U
criocoOb! e€ usmeHeHus. KonuuectBo TemnoTsl U pabota. BHyTpeHHsS SHEprus 0JJHOATOMHOTO
UJEAIBHOTO ra3a. Buael Teronepenayn: TEMIONPOBOJHOCTh, KOHBEKLINS, U3TyUEHHE. Y AeiIbHAs
TEII0EMKOCTH BemiecTBa. KonnuecTBo TEIIOTHI MU TEIIonepeiaye.

[Tonstue 06 aamabatHoMm mnpormecce. IlepBblil 3akoH TepMoauHaMuku. I[IpumeHeHue
MIEpPBOr0 3aKOHA TEPMOJAMHAMUKH K n3ompoueccam. ['paduueckas naTeprperanus padboTsl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTUMOCTh MPOIIECCOB B TPUPO/IE.

TenoBble MamuHbL. [IpyuHIMIBI AelicTBUA TEIIOBBIX MaluH. [IpeoOpa3zoBanus sHEprUM B
TeruIoBbIX MamuHax. Koadduuuent nonesHoro aeiictBus teroBoil mamusbl. Lukn Kapho u
ero K03 QUIMEHT MOJIE3HOTO AEUCTBUS. DKOJOTUUECKHE TPOOIEMBI TETIJIO3HEPTETUKH.

TexHnueckue yCTpONCTBA M NPAKTHUYECKOE IPUMEHEHHWE: JIBUraTellb BHYTPEHHETO
CropaHus, ObITOBON XOJOAMIbHUK, KOHAUIIMOHED.

Llemoncmpayuu

H3MeHeHne BHYTpPEHHEW SHEpPruMM Tejla MPU COBEPIIEHUU pabOThl: BBUIET MPOOKHU U3
OYTBUIKM TOJI JIEHCTBHEM C)KaTOro BO3/AyXa, HarpeBaHue 3¢pupa B JATYHHOH TpyOke MyTEM
TpeHHs (BUICO0IEMOHCTPAIIHS).

M3MeHeHne BHYTpEHHEH SHEpruM (TeMIiepaTyphl) Tejla Ipu Terionepeaaye.

OmnbIT 0 agnabaTHOMY pacIIUPEHUIO BO3AyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoit TypOUHBI, ABUTATENs] BHYTPEHHETO CTOPaHUsI, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne yaenbHON TENI0EMKOCTH.

Tema 3. Azpecamnbie cocmoanusn eeujecmea. Dazosvie nepexoovt

[TapooOpazoBanue u konaeHcaus. Vicnapenue u kunenue. AGCOIIOTHAS U OTHOCUTENbHAs
BJIQXXHOCTh Bo31yxa. HachblmeHHbI map. YiaenbHas TemioTa mapooOpa3oBaHUs. 3aBUCUMOCTh
TEMIIEPATypPbl KUIIEHUSI OT 1aBJICHUS.



Teépnoe Teno. Kpucrammueckue u aMmopdHbie Teaa. AHH30TPOIHUS CBOMCTB KPHUCTAJLIOB.

Kunkue kpucrtamibl. CoBpeMeHHbIE MaTepuanbl. [lnaBieHne W KpucTayuM3anus. Y aejibHas
Teriora rmiasineHus. Cyonumanus.

VYpaBHEeHHE TEIJIOBOrO OaslaHca.

TexHUYECKHUE YCTPOWCTBA M TNPAKTHYECKOE NPHUMEHEHHE: TUTPOMETP U TICUXPOMETP,
KaJIOpUMETpP, TEXHOJOTMHM TOJY4YeHHs] COBPEMEHHBIX MaTepuajioB, B TOM  4YHUCIIE
HaHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kunenve npu mnoHM>KEHHOM JIaBJICHHH.

CriocoObl U3MepEeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MIaBJICHUS KPUCTAILTMYECKOTO BEIIeCTBa.

JleMOHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

H3mepeHne OTHOCUTEIIBHOHN BIIAXKHOCTH BO3/IyXa.

Paznen 4. diaekTpoauHaAMHUKAa

Tema 1. Inekmpocmamuxa

OnekTpu3zanusi Tel. OJEKTpUuueckuil 3apsin. JlBa BuAa AJIEKTPUYECKUX  3apsiIOB.
[IpoBOIHMKH, TUATEKTPUKH U TTOJTYIIPOBOJHUKH. 3aKOH COXPAaHEHUS AIEKTPUUECKOTO 3apsijia.

BzaumopeiictBue  3apsgoB. 3akoH Kymona. TodeuHbli  37€KTpUYECKHM — 3aps.
Onektpuueckoe moje. Hanpsok€HHOCTh dneKTpuyeckoro mojisi. [IpuHIMN cyneprno3unun
3NEKTPUUECKUX NoJIel. JINHNKM HaNPsy)KEHHOCTHU AJIEKTPUUECKOTO MOJIS.

Pabora cun snexkrpocratruueckoro modsa.  [loreHmuman. Pa3HOCT,  MOTEHIMAIIOB.
[IpoBOIHMKY M TUAJIEKTPUKH B AJIEKTPOCTATUUECKOM Touie. JluaiekTpuueckast MpOHUIIAEMOCTb.

OnekTpoéMkocTb. KoHaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHJEHCATopa. JHEpTus
3apsKEHHOT0 KOHAEHCaTopa.

TexHuueckne yCTpONCTBA U MPAKTHUECKOE INPUMEHEHHE: JIIEKTPOCKOI, 3JIEKTPOMETP,
ANEKTPOCTATUYECKAsl 3allluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHJEHCATOP, KOMHUPOBAJIBHBIM
anmnapar, CTpyWHBbIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

BzaumopeiicTBre Ha’IEKTPU30BAHHBIX TEJI.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEl.

[TpoBOTHUKY B AIEKTPOCTATUYECKOM TIOJIE.

DIEeKTpOCTaTUYECKasl 3allHUTa.

JUDIEKTPUKHU B JIEKTPOCTATUIECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOMAAW IUIACTHH,
PACCTOSTHUS MEXKIYy HUMHU U JTUAICKTPHIECKOU MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJEHCaTopa.

Yuenuueckuui sxcnepumenm, nabopamopnovie pabomuol

N3mepenue 31eKTpoEMKOCTH KOHAEHCaTOopa.

Tema 2. Ilocmoannstit 21exkmpuueckuit mok. Toxu é paznuunvix cpedax

DIEKTPUUECKU TOK. Y CIIOBHS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKA. MICTOUHMKHM TOKA.
Cuna Toka. [TocTosiHHBIHN TOK.

Hanpsoxenue. 3akon Oma Ji71s1 yyacTka LEeTH.

DneKTpuuecKoe COTIPOTHUBIICHUE. VY nensHOE COTMPOTHUBIICHUE BElIEeCTBA.
[TocnenoBarenpHOE, MapauiebHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB.

PaGota snextpuyeckoro Toka. 3akoH [[xoyms—JIeHma. MomHOCTE 2JIEKTPHUUECKOTO TOKA.

DIEKTPOABUKYILAsA CUJIa U BHYTPEHHEE CONMPOTUBJICHUE UCTOYHUKA TOKa. 3akoH Oma A
MTOJTHOU (3aMKHYTOM) AJieKTpriecKkoi nenu. KopoTkoe 3aMbpikaHue.



DeKTpOHHAs MPOBOJUMOCTH TBEP/IBIX METAIJIOB. 3aBUCUMOCTb COIPOTHUBIICHUS METAJIOB
oT Temrieparypsl. CBEpXIPOBOJUMOCTb.

DneKTpUYecKUi TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAas M INpPUMECHAs MIPOBOJUMOCTb IOJIYIPOBOJHHKOB.
CsoiicTBa p—n-nepexona. [lonynpoBoaHUKOBBIE TPUOOPBHI.

ONeKTpUYeCKUil TOK B pacTBOpax M PACIUIaBax 3JIEKTPOJIMTOB. DIEKTPOIUTHUECKAs
JUccoIaIus. JIEKTPOIIn3.

DJIeKTpUUYECKHl TOK B razax. CaMOoCTOSATENbHBIN U HECAMOCTOSTENbHBIN pa3psa. MoHus.
IIna3ma.

TexHuueckue ycTpoicTBa U MPaKTUUECKOE IPUMEHEHHE: aMIIepMETp, BOJIbTMETP, PEOCTar,
UCTOYHHMKH TOKa, OJIJIEKTPOHATPEBATENbHbIE MPUOOPHI, DIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  COIPOTHBIICHUS, BaKyyMHbIH  AMOA, TEPMUCTOPBI U (HOTOPE3UCTOPHI,
IIOJIYTIIPOBOIHUKOBBII 1MOJ, TaJlbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaPSKEHUS.

3aBUCUMOCTb COINPOTUBIIEHUS LMIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI, IMJIOLIATU
MIONEPEYHOr0 CEUYEHUs U MaTepHuaa.

CwMer1aHHOE COeIMHEHHE TPOBOTHUKOB.

IIpsiMoe n3MepeHune MEKTPOABHKYIIEH cHilbl. KOPOTKOE 3aMbIKaHHE raJIbBAHUYECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO COIIPOTHBIICHUSL.

3aBUCUMOCTb COIIPOTUBJICHHS] METAJJIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB JEKTPOIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTD BO3AyXa.

ORHOCTOPOHHSISI HIPOBOIUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3yueHne cMeaHHOro COeIMHEHMs PE3UCTOPOB.

W3mepeHne 3IEKTPOJIBMKYIIEH CHUJIbl HCTOYHHKA TOKAa M €ro  BHYTPEHHEro
COIIPOTHBJIICHUS.

Hab6mronenue snexrpoiusa.

Me:xnpeamerHblie CBA3U

N3zyuenne kypca ¢usmkm 6a3oBoro ypoBHs B 10 Kimacce OCYIIECTBISETCS € YYETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBsi3e C KypcaMd MaTeMaTHKH, OWOJOTMM, XHMUH,
reorpaduu ¥ TEXHOJIOTHUH.

Mescnpeomemnuvie nouamus, CBSI3aHHBIE C HM3YyYEHHEM METOJIOB HAy4YHOTO ITO3HAHMSL:
sBJICHUE, HAy4yHbIH (akT, rumoresa, ¢uinyeckas BEIUYMHA, 3aKOH, TEOpus, HaOJIOJIEHUE,
9KCIIEPUMEHT, MOJIEJIMPOBAaHUE, MOJIEIb, U3MEPEHNE.

Mamemamuxa: pelieHHEe CHCTEMbl ypaBHEHUM, JUHeWHass ¢QyHKuous, napadoia,
runepOoia, UX rpauKu U CBOICTBA, TPUTOHOMETpUYECKHE (DYHKIIMU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HUX MPOEKIMH Ha OCH
KOOpPJMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexanudeckoe IBUKEHHE B KUBOUM mpupone, nuddysus, ocMoc, TermiooOMeH
KHUBBIX OPraHU3MOB (BH[IbI TEIIONEpEauH, TEIJIOBOE PABHOBECHE), DJEKTPUUECKHE SBJICHUS B
YKABOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA,
MOJIIpHasi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, JKUJAKOCTEM M Ta3oB, 3JEKTPUYECKHE
CBOMCTBA METAIJIOB, AIEKTPOIUTUYECKAS AUCCOIMALINS, TaIbBaHHUKA.

T'eoepaghus: BnaxxHOCTb BO3/yXa, BETPBI, 0apOMETp, TEPMOMETD.

Texnonozus.: npeodpa3oBaHUEe ABMXKEHUN C UCIIOJIb30BAHUEM MEXaHHU3MOB, YYET TPEHHS B
TEXHHUKE, MOJIIMIIHUKH, HCIIOJIIb30BAHUE 3aKOHA COXPAaHEHUs HMIIYJIbca B TEXHUKE (pakeTa,
BOJAOMET U Jpyrue), JABUraTeslb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOIWJIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJyYEHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHUCIIE
HaHOMaTEpHAJIOB, U HAHOTEXHOJIOTHH, 3JEKTPOCTaTHUECKas 3aIlNTa, 3a3€MIICHHUE



ANEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, dJIEKTpOHArpeBaTelIbHbIE IPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE PUOOPHI, TaJIbBAHUKA.

11 KJIACC

Pa3nen 4. DinekTpoguHaMuKa

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKUUS

[TocrosiHHbIE MarHuThl. B3anmMoneicTBHE NOCTOSHHBIX MArHUTOB. MAarHuTHOE TIOJIE.
Bekrop marautHON uHAYKIMU. [[pyHIUI Cynepno3uMK MarHUTHBIX MOJeH. JINHUU MarHUTHOM
uHaykuud. KapTuHa nuHui MarHUTHOM MHIYKIIMU TIOJIS IOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1osie IpPOBOJHMKA C TOKOM. KapTuHa NWMHWNA MHAYKIMU MAarHUTHOIO TMOJIS
JUIMHHOTO TPSIMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJBIIEBOTO MPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBue MpoBOJIHUKOB C TOKOM.

Cwita Amriepa, €€ MOTyJb U HallpaBJICHUE.

Cuna JlopeHua, e€ wmoaynb M HampaBiieHHE. JIBUKeHUE 3apsyKeHHOM YacTHIbl B
OJTHOPOJHOM MarHuTHOM Toje. Pabota cuibr Jlopenna.

SIBneHne HNEeKTpOMArHUTHOM MHAYKIUU. [loTOk BekTOpa MarHUTHOM WHIYKLHH.
DNEeKTPOABUKYIIAS CUJIa UHAYKIIMH. 3aKOH 2JIEKTPOMAarHUTHOM HHAYKIMU Dapaes.

BuxpeBoe snekTpuueckoe moJie. DJIEKTPOABUXKYILAs CUia WHAYKIUMU B IPOBOJHUKE,
JBIKYIIEMCSI TIOCTYIATEIBHO B OJTHOPOTHOM MarHUTHOM II0JI€.

[Tpasuiio Jlenna.

NHaykTUBHOCTD. SIBICHUE CAMOMHAYKIIMHU. DJICKTPOABIIKYIIAs CHJIAa CAMOUHIYKIIUH.

DHeprusi MarHuTHOTO MOJIsl KaTYIIKU C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHu4yeckne yCTpPOMCTBA UM NPAKTUYECKOE NPUMEHEHUE: MOCTOSIHHbIE MAarHUTHI,
AJIEKTPOMArHUTHI, SJIEKTPOIBUTATENb, YCKOPUTEIHU DJIEMEHTAPHBIX YaCTHIl, UHIYKIIMOHHAS TIEeYb.

Llemoncmpayuu

OmnsiT Opcrena.

OTKIJIOHEHHUE 3JIEKTPOHHOIO ITyYKa MATHUTHBIM MOJIEM.

JIuHUY MHIYKIIUY MarHUTHOTO TTOJISI.

B3aumopeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuta Amrmiepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBneHune HNeKTPOMAarHUTHON MHAYKITHH.

IIpaBuno Jlenna.

3aBUCHUMOCTD DJICKTPOJBUKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH M3MEHEHMS] MarHUTHOTO
MOTOKA.

SIBiieHnE CaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

WccnenoBanue necTBUS NOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON MHIYKITUH.

Paznen 5. Kosie6aHusi 1 BOJTHBI

Tema 1. Mexanuueckue u IneKmpomMazHuUmMHble KOJ1eOaHus

KonebGarenbnast cucrema. CBoOomHbIe MexaHWYecKHe Kojebanus. [apmMoHmueckue
konebOanus. Ilepwon, uwacrora, ammautyga W (asa kojeOanuil. [IpyXKUHHBIA MasTHHK.
Matematnueckuii MasTHUK. YpaBHEHHE T'apMOHHMYECKUX Kojiebanuil. [IpeBpaiienue sHepruu
MIPU TAPMOHUYECKHUX KOJICOAHUSX.



Konebarenbubiit koHTyp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KOJeOaHUS B HJCATbHOM
KojeOaTeNbHOM KOHType. AHAJNOTUsS MEXIy MEXaHHMYECKUMHU M 3JIEKTPOMArHUTHBIMU
konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHs PHEPTUU B HJICAIBHOM KOJIeOATEIbHOM
KOHTYDE.

[IpencraBiaenue o 3aTyxaromux KoyieOaHUsAX. BeIHYX/IeHHbIE MEXaHUYEeCKUE KOoJeOaHMs.
Pe3onanc. BeinyxaeHHbIE 2JIEKTPOMAarHUTHBIE KOJICOAHUS.

ITepemenHbIil ToK. CUHYCOMIAIBHBIA NEPEMEHHBIM TOK. MOLIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U IEUCTBYIOLIEE 3HAUYEHUE CUIIBI TOKA U HAMIPSKEHUS.

Tpancdopmarop. IlpousBoacTBo, mepenada U MOTpPeOICHUE DIEKTPUUYECKOH SHEPTUU.
OKOJIOTMYECKUE PUCKM TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wucnosb3oBaHus
AJEKTPO3HEPTUU B ITOBCETHEBHOM JKU3HH.

TexHu4yeckue yCTpPOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: JJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeNIbHON CUCTEMBI (IIPYKUHHBIA HJIM MaTeMaTU4YECKHM
MasITHUK).

Hab6mronenue 3aryxaronux KojieOaHu.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE AIIEKTPOMATHUTHBIE KOJICOAHHUS.

OcmmwmorpaMMbsl — (3aBUCUMOCTH  CHUJIBI  TOKAa M HAlpsyKEHUS OT BPEMEHM)  JUIS
ANEKTPOMArHUTHBIX KOJICOAHHH.

Pe3onanc npu mocienoBaTeIbHOM COEAMHEHUU PE3UCTOpA, KATYIIKM MHAYKTUBHOCTH M
KOHJIEHCATOopA.

Monenb TUHUM 3IEKTpOoNepeayu.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

HccnenoBanue 3aBUCMMOCTHY IIEpUOa MaJIbIX KoJeOaHUi rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3sa.

HccnenoBanne MepeMEeHHOr0o TOKa B ILENM W3 MOCIEA0BATENbHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTyILIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbLE 60JIHbL

Mexannueckue BOJHBI, yClI0BUsA pactpocTpaneHusd. Ilepuon. CkopocTs pacipocTpaHeHus
n juuHa BosiHbl. [lomepeunsle W TpoAosdbHBIE BOJIHBL. WHTepdepeHuus U AUPpPaKIUsL
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJIHBL. YCJIOBUSI M3IIy4€HHUS DJIEKTPOMArHUTHBIX BOJH. B3ammHas
opuenrtanus BektopoB E, B, V B snexkrpomarauTHoOi BoiHEe. CBOWCTBAa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXeHHE, TMpelloMIIeHHe, Noisgpu3anus, audpakuus, wuHTepdepeHus. CKOpPOCTh
ANEKTPOMArHUTHBIX BOJIH.

[[Ixana >71eKTPOMarHUTHBIX BOJIH. [IpuMeHeHHe >JIeKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIIMIIBI paIKOCBA3U U TeNEBUICHUS. Pagnomokamusi.

DNEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYKAOLIEH CPEIbl.

TexHuuyeckue yCTpoilcTBa M NMPAaKTUYECKOE NMPUMEHEHUE: MYy3bIKajJbHble MHCTPYMEHTHI,
yABTPa3ByKOBas AUArHOCTHKA B TEXHUKE U MEIULIMHE, pajap, paIuoNpuEMHUK, TEIEBU30p,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoOCTpPaHEHNE TOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmomieecs: Teno Kak HCTOYHUK 3BYKa.

Habmroienue otpaskeHus: U NpeioMIIeHHs] MEXaHUUECKHUX BOJIH.

Habmonenue uarepdepeHnu 1 1uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAHC.



Habnronenne CBsI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOM W YacTOTOM
KoJeOaHuH.

HccnenoBaHue  CBOMCTB  DJIGKTPOMArHUTHBIX  BOJIH:  OTPaXEHHE, IPEIOMIICHUE,
nosispu3anus, 1udpakuus, HTepdepeHIus.

Tema 3. Onmuka

I'eomeTpuueckas onrtuka. [IpssmonrHEHHOE pacnpoOCTpaHEHUE CBETA B OJJHOPOJHOM Cpeie.
JIyu cBeta. ToueuHblli HICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue M300pakeHHl B IJIIOCKOM
3epKae.

[Ipenomnenue cBeTa. 3akoHBl MpeloOMIIeHUsT cBeTa. AOCONIOTHBI  MOKa3aTelb
npenoMiieHusd. I[lonHoe BHyTpeHHee oTpakeHHe. IIpenenbHbli yroj IOJIHOIO BHYTPEHHEIO
OTpaXKEHUS.

Hucniepcus ceera. ClioxxHbI coctaB Oenoro cera. L[Ber.

Cobuparomue M paccerBaromue JUH3bL. ToHKas nuH3a. DOKycHOe paccTosHHEe U
ONTHUYECKasi Cuiia TOHKOHN NUH3BL. [locTpoeHrne n3o0paxeHuii B COOMPArOIIUX U PACCEUBAIOIINX
nuH3ax. PopMya TOHKOW JIMH3BL. Y BEJIUYECHHE, 1aBAEMOE JIMH30M.

[Ipenesnbl NpUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BonnoBas ontuka. Wutepdepenmus cBera. KorepeHTHbIE HCTOYHUKHU. Y CIOBHS
HaOII0/IeHNs MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOTE€PEHTHBIX UCTOUHHUKOB.

Hudpakuus cBera. JudpakumonHas pemérka. YcinoBue HAOMIONEHUS TIJIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMATUYECKOTO CBETa Ha MU(PAKIUOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuyeckue ycTpoiicTBa M MpPAaKTHUECKOE MPHUMEHEHHEe: OYKH, Jymna, (oToamnmapar,
MPOEKIIMOHHBIA amnmapaT, MHKPOCKOI, TEJIEeCKON, BOJOKOHHAs ONTHKA, Au(paKIrmoHHAas
peméTKa, noJIApOU.

Jlemoncmpayuu

[IpstmonuHeHOE pacnpocTpaHeHue, OTpaKeHUEe U IpejomiieHue ceera. Onruyeckue
pUOOPBHI.

ITonHOEe BHyTpeHHEE OTpaxkeHue. MoJieab CBETOBOAA.

HccnenoBanue CBOWCTB U300paXKeHUH B JIMH3aX.

Mopenn MEUKpOCKOIa, TEIECKOIIA.

Habmtonenue natepdepeHnnn cera.

Habmonenue nudpakuun certa.

HaGnronenue nucrnepcuu cBeTa.

[Tonydenune cnekTpa ¢ MOMOIIBIO TPU3MBI.

[TonydeHue criekTpa ¢ HIOMOLIbIO AU(PAKIIMOHHON PEIIETKH.

Habmonenne nonsipusanuu cera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepenue nokaszaresns NpeaoMIIeHHs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Hab6nronenue nucnepcun cBera.

Pazgen 6. OcHOBBI CrIeNIAIBLHOMH TEOPHUU OTHOCHTEIbHOCTH

I'paHnLBI IPUMEHMMOCTH KIIACCUYECKOM MeXaHMKHU. [locTynarel clienualbHOW TEOpUU
OTHOCHUTEJIBHOCTH: WHBApPUAHTHOCTh MOXYJISI CKOPOCTH CB€Ta B BaKyyMe, [PHHIMII
OTHOCHUTENIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH M COKPAILEHUE JUINHBI.

OHeprus U UMIYJbC PEISTUBUCTCKON YaCTHILIBI.

CBs13b MaccChl C 3HEPrUel U UMITYJIbCOM PESITUBUCTCKON YacTULIBI. DHEPIHsl TOKOSI.



Paszpnen 7. KBanToBas pusuka
Tema 1. Inemenmul K6aHMOGOI ONMUKU
®otonbl. Dopmyna [lnanka cBs3u 3HEpruu GOTOHA C €r0 YACTOTOW. DHEPTUS U UMITYJIbC
¢dotoHa.
OtkpeiTue U wuccienoBanue ¢oroddpdexkra. Ombitel  A. I'. CtomeroBa. 3aKoHBI
boroaddexra. YpaBaenue DitHmreiina s Gpororddexra. «KpacHas rpanuna» hororddexra.
JaBnenue cBera. OnwiTel [1. H. JIeOGenena.
XHUMHUYECKOE IEHCTBHUE CBETA.
TexHuyeckue ycTpoHcTBa U MPAKTHUECKOE MPUMEHEHHE: (POTOAIEMEHT, (POTONaTUHK,
coJIHEeuHas OaTapesi, CBETOIHO/I.
Jlemoncmpayuu
DoTo3ddeKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gororddexra.
Cseroauo.
Conneunas O6arapest.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. Ombitel Pesepdopna mo paccesHuto o -gactuil. Ilmanerapras
Mozenb atoma. [loctynarel bopa. M3nydyenue u nornomenue GOTOHOB MpH Mepexoje aToMa ¢
OJIHOTO YpOBHSl SHepruu Ha Apyroil. Buael cnekTpoB. CHekTp ypOBHEH SHEpruu aroma
BOJOpOA.
BouinoBsie cBolicTBa yactull. Bosiabl ne bpoissa. KopnyckysipHO-BOJHOBOM AyallU3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JTyYEHUE.
TexHudyeckue yCTpPOHWCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPAIbHBIA aHaIu3
(criekTpocKom), 1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Monens onsita Pesepdopaa.
Omnpenenenye AMHBI BOJIHBI Jlazepa.
Habmroienue nuHedvaTbiX CleKTPOB U3ITyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol
HabGmronenue nuHei9aToro cnekTpa.
Tema 3. Amomnoe a0po
OKCHEepUMEHThI,  JOKa3bIBAIOIIME  CIOKHOCTh  CTPOEHHUS  sJpa. OTtkpsITHE
paanoaktuBHOCTH. OTBITEI Pezepdopaa mo onpeneneHnio cocTaBa paguoakKTUBHOTO H3ITYYECHHUS.
CgoiictBa anb(da-, 6eTa-, ramma-usnydeHus. BinusiHue pagnoakTHBHOCTU Ha )KUBBIE OPTaHU3MBI.
OTxkpbITHE TPOTOHA U HelfTpoHa. HyknoHHast Mozens spa I'elizen6epra—liBanenko. 3apsin
sapa. MaccoBoe unciio saapa. M3otomnsl.

Anbda-pacniaa. DIeKTpOHHBIH M MO3UTPOHHBIA OeTa-pacnaa. ['amma-uznydenue. 3aKoH
PaauOAaKTUBHOIO pacnaja.

DHeprus cBSA3M HYKJIOHOB B sizipe. SnepHble cuitbl. JledekT Macchl spa.

S nepusle peakunu. Jlenenre u CUHTES SAEp.

SAnepusiii peakrop. Tepmosinepuslii cuntes. [Ipo0GiaeMbl U epcrneKTUBLI SASPHON
SHEPTEeTUKU. DKOJOTUYECKHE ACTIEKTHI SIEPHOM SHEPIeTUKH.

OnemeHTapHble YacTulbl. OTKPBITHE IO3UTPOHA.

MeTo/ b1 HaOMIOJEHUS M PETUCTPALIUU JIEMEHTAPHBIX YaCTHUILL.

OyHaMeHTaIbHbIE B3aUMOACHCTBH. EAMHCTBO pU3NUECKOM KapTUHBI MUpA.

TexHu4eckne yCTpOMCTBAa M NPAKTHYECKOE NMPHUMEHEHME: JA03UMETp, Kamepa BuibcoHa,
SJICPHBINA peakTop, aTOMHasi bomoa.

Jlemoncmpayuu

CuéTurK HOHU3UPYIOLIUX YaCTHII.



Yuenuueckuii sxcnepumenm, 1abopamoprulie pabomol
HccnenoBanue TpekoB 4yacTull (110 TOTOBBIM GoTorpadusim).

Pazgen 8. DiieMeHTHI AaCTPOHOMMH U ACTPOPUIUKH

Ortanbel  pa3BuTus acTpoHomuu. [lpuknazHoe W MHPOBO33pEHUYECKOE  3HAUYEHUE
ACTPOHOMHH.

Bup 38é3qH0r0 HebOa. Co3Bes3nus, sipKue 3BE3/IbI, TIIAHETHI, UX BUJMMOE JIBUKCHUE.

Conneunas cucrema.

Connue. ConHeuHass akTUBHOCTh. Mcrounuk sHeprun ConHua W 3BE3A. 3BE3IBI, HUX
OCHOBHBIE XapaKTEPUCTUKH. Jluarpamma «CHEKTpalbHBIA KIACC — CBETHUMOCTBY». 3BE3IBI
[JIaBHOM I0CJIEOBATENIbHOCTH. 3aBUCUMOCTb «Macca — CBETUMOCTbY» MJis 3BE3J IJIABHOU
[IOCJIEI0BATENbHOCTU. BHyTpeHHee cTpoeHue 3BE34. (COBpPEMEHHBIE IPEACTABICHUS O
IIPOUCXOXACHNUHU U 3BoJonu CosHIA U 3BE311. DTambl KU3HU 3BE3I.

Muneunsiii [1yTe — Hama ["anaktuka. [lonoxenue n neuxxenne Connua B ['anaktuke. Tunsl
rajakTuk. PaguoranakTuky U kBazapsl. YEpHbIE ABIPHI B si/ipax rajlakTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon XaO6ma. PazOeranue ramaktuk. Teopus
Bonpmioro B3peiBa. PenukroBoe usnyyeHue.

MacmrabHasi cTpykTypa Beenennoil. Meraranaktuka.

Hepewénnpie npo6iieMbl aCTPOHOMUH.

Yyenuueckue nabnooenus

Habumronenns HEBOOPYKEHHBIM TIJIa30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEeeNICHHs] MTOJIOKEHHUs HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Hs
CeBepHOro nosymapus 1 sipkue 3BE3/bl.

Habmronenus B reneckon Jlynsl, minaner, Mueunoro [lytu.

O0o0maroniee NOBTOpPeHue

Pony ¢u3uku u acTpoHOMHMHM B HSKOHOMHUYECKOH, TEXHOJOTUYECKOW, COIMAIBHOU U
THYECKONH cdepax AeATEIBHOCTH YEJIOBEKa, POJb U MECTO (HU3UKM M acCTPOHOMHUHU B
COBpPEMEHHOM Hay4yHOW KapTHHE MHpa, pOib (U3HUYECKOH Teopuu B (OPMUPOBAHUU
MpEeJCTaBICHUN 0 pru3nueckol KapTHHE MHpa, MECTO (PU3NYECKON KapTUHBI MUpa B OOILIEM ALY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUN O IIPUPOJIE.

Me:xknpeameTHble CBS3H

Nzyuenue kypca ¢usuku 0azoBoro ypoBHs B 11 kitacce ocymiecTBisieTcsl ¢ y4ETOM
COJZIEpKATENBHBIX MEXIIPEIMETHBIX CBsi3ed C KypcamMH MaTeMaTHKH, OWOJIOTHH, XHMHH,
reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie nousamus, CBSI3aHHbIE C HM3YYEHHEM METOJOB HAYYHOTO MO3HAHUS:
sBJICHUE, Hay4yHbIH (pakT, rumoresa, Qu3nyeckas BeJIMYMHA, 3aKOH, TEOpus, HaOIIOJeHHE,
JKCIIEPUMEHT, MOJCIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelieHne CUCTEMbl YpaBHEHH, TpUTOHOMETpUyeckue (DyHKIMU: CHHYC,
KOCHHYC, TaHIT'€HC, KOTAHIE€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECCTBO, BEKTOPHI U HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOIHBIE 3JEMEHTApPHBIX (DYHKIHUH,
MIPU3HAKH IOJJOOHS TPEYTOJIbHUKOB, ONpEIeICHUE IO IU TIIOCKUX GUryp u o0béma Ted.

buonocus: snextpuueckue SBICHHUS B JKMBOM MPUpPOAE, KojieOaTeNbHbIE JBH)KEHHUS B
KUBOW NpPUPOJE, ONTUYECKUE SBICHUS B JKUBOM NPHUPOJE, ACHCTBHE pagualii Ha >KUBBIC
OpraHU3MBI.

Xumusa: CTpOEHHME aTOMOB W MOJIEKYJ, KPHUCTAJUIMUECKas CTPYKTypa TBEPIABIX Tel,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN pelETKH, CIIEKTPAIbHbBIN aHAIU3.

l'eoepaghus: MarHUTHBIE TMOJIIOCA 3€MIH, 3aJIe)KM MarHUTHBIX PyA, (GOTOCHEMKA 3€MHOMN
ITOBEPXHOCTH, IPEICKA3AHNE 3EMIIETPSICEHUI.

Texnonozus: JIMHUM DJIEKTPOIIEpead, TEHEPATOP IMEPEMEHHOIO TOKA, 3JIEKTPOJBUTATEINb,
WHIYKIIMOHHAs Teuyb, pajap, paAuONpUEMHUK, TEJIEeBH30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHast OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3BUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenne yueOHOro mpeamera «Pu3nka» Ha YpOBHE CpEIHEro OO0IIEro oOpa3oBaHHS
(6a30BbIl  ypOBEHb) JODKHO  OOECIEeYUTh  JIOCTHIKEHHE  CIEAYIOUIUX  JUYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro mpeamera «DPusnkay IOJKHBI OTpaKkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLINXCSl PYKOBOJCTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH
MO3UIMEH JTUYHOCTH, CHUCTEMOH IICHHOCTHBIX OpHEHTALUN, TMO3UTUBHBIX BHYTPEHHUX
yOeXIEHH, COOTBETCTBYIOIIMX TPAJAWIUOHHBIM IEHHOCTSM POCCHUHCKOro  0OIIecTBa,
paciivpeHue >KU3HEHHOTO OIbITa M OIbITa JEATENbHOCTH B MPOIECCEe peali3allid OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATEIbHOMN JAEATEIbHOCTH, B TOM UUCIIE B YaCTH:

1) rpaskIaHCKOro BOCHHTAHHUSI:

c(OpPMUPOBAHHOCTh  TPAXKJIAHCKOM MO3MLIMM  OOydYaroIlerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHCKOr0 O0IIeCTBa;

NPUHATHE TPATUIIMOHHBIX 00IIEYETOBEYECKUX T'YMAaHUCTUIECKUX U JEMOKPATHIECKUX
LIEHHOCTEH;

TFOTOBHOCTb BECTH COBMECTHYIO JIESTEIbHOCTh B MHTEPECAX IPAXKIAHCKOTO OOIIECTBA,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3allHH;

YMEHHE B3aUMOJICHCTBOBATh C COL[MAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUHU C UX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TFOTOBHOCTb K TYMaHUTApHOM U BOJIOHTEPCKOH J1€ATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh POCCUIMCKOMN IPa’kJaHCKOM UIEHTUYHOCTH, TaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K T'OCYJIApCTBEHHBIM CHMBOJAM, JOCTHXKEHUSIM POCCHMCKHUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOIO TIOBE/ICHUS;

CIOCOOHOCTh OLIEHHWBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIE PELICHMS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJIE B JESATEILHOCTH YYEHOTO;

0CO3HaHME JINYHOTO BKJIaJa B IOCTPOECHUE YCTONUHUBOTO OYAYIIEro;

4) 3cTeTHYeCKOro BOCIUTAHMUS:

HCTETUYECKOE OTHOILIEHHE K MHPY, BKJIIOYasi 3CTETUKY HAyYHOI'O TBOPYECTBA, MPHUCYILEro
¢du3nueckoil HayKe;

5) TPy/A0BOT0 BOCHIUTAHUS:

UHTEpEC K pazIuyHbIM cdepaM MNpoPecCHOHANbHON JEeSTeIbHOCTH, B TOM 4HCIE
CBSI3aHHBIM C (U3MKOW W TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BHIOOp Oyayei
npodeccuu u peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00Opa3oBaHMIO M CaMOOOpa3oBaHMIO B 00jacTu (pU3MKH Ha
MPOTSKEHUU BCEW )KU3HH;

6) 3K0JI0rH4eCcKOro BOCIIUTAHNS :

c(OpMUPOBAHHOCTh SKOJIOTMUECKON KYJIbTYphl, OCO3HAHUE III00ATILHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

IIJIJAHUPOBAHUE U OCYIIECTBICHUE IEUCTBUI B OKPYKAIOIIEN Cpe/ie HA OCHOBE 3HAHUSA
L[eJIed yCTOMYMBOrO pa3BUTHS YEIIOBEUECTBA;

pacliupeHre OMbITa JESTeNbHOCTH JKOJOTMYECKON HAmpaBIEHHOCTH Ha OCHOBE
UMEIOIIMXCs 3HaHUi 110 (u3uke;

7) IEHHOCTH HAYYHOT'0 MO3HAHMS:



C(OPMHPOBAHHOCTh ~ MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs HU3NICCKON HAYKH;

OCO3HAHUE IICHHOCTH HAyYHOU JIeATEIHPHOCTH, TOTOBHOCTh B MPOIlECCe M3YUCHHS (PU3UKU
OCYIIECTBIISITH MPOEKTHYIO U HCCIIE0BATENBCKYIO JICATEIbHOCTh HHIUBUIYAILHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
ba3oBble Jiornyeckune 1eMCTBUA:

CaMOCTOSITENIbHO (POPMYJIUPOBATh U aKTyallU3UpPOBaTh MpoOJIeMy, paccMaTpUBaTh €
BCECTOPOHHE;

ONPENENATh UEIH IeATEIbHOCTH, 3aaBaTh apaMeTPbl U KPUTEPUU UX TOCTHUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabaThIBaTh IUIAH PEUICHHs MPOOIEeMbI ¢ YIETOM aHaIN3a UMEIOIINXCSl MaTepUaIbHbIX
1 HEMaTEPHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM,
OIICHUBATh PUCKHU MOCJIEICTBUM 1€ATEIbHOCTH;

KOOPJMHHUPOBATH U BBIMIOJIHATH padOTy B YCIOBUSAX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATHBHOE MBILUICHNE TIPU PEIICHUH KU3HEHHBIX POOIeM.

Ba3oBble uccienoBarebckme 1eiCTBUS:

BJIQ/IETh HAYYHOM TEPMHUHOJOTHEH, KIIOYEBHIMU MOHSITUSAMH M METOJaMHU (HHU3HUECKOMN
HayKU;

BJIQ/IETh HaBBIKAMHU Yy4e€OHO-HCCIIEIOBATENIbCKOW M MPOEKTHON AESTeNTbHOCTH B 00JIACTH
(U3UKHN, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MTOMCKY METOJIOB PELLIEHUS 3a/1a4
(U3MYECKOTO CoZepKaHUs, MPUMEHEHHIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BIIAJICTh BHUJAMH JE€ATETBHOCTH IO TIOJYYEHHUIO HOBOTO 3HAHMS, €r0 WHTEPIpPETaIlHH,
MpeoOpa3oBaHUI0 M TPUMEHEHUIO B PA3IMYHBIX YYEeOHBIX CHUTYyalusX, B TOM YHCIE TIpU
CO3/IJaHUU Y4EOHBIX MPOEKTOB B 00J1acTH (DU3UKH,

BBISIBJIATH IPUYMHHO-CJIE/ICTBEHHBIE CBSI3M W AKTyaJlM3UpOBaTh 3a/lady, BBIIBUTATh
TUNIOTE3y €€ pEIICHHs, HAaXOAUTh apryMEHThI JUIsl JI0KAa3aTeNIbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh NapaMeTpPbl U KPUTEPUH PEUICHUS;

aHAJIM3UPOBATH MTOJIYYCHHBIC B X0/ PEIICHUS 3a/1a4u PE3YJIbTAaThl, KpUTHUECKU OIICHUBATDH
UX JJ0CTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON 1€ATEIbHOCTH, B TOM
qHClie MPU U3YYeHUHU (DU3HKY;

JIlaBaTh OIEHKY HOBBIM CUTYAIUsIM, OIICHUBATh TPHUOOPETEHHBIN OIBIT;

YMETh NMEPEHOCUTH 3HaHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEACITEIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTb OPUTHHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 337a4YH, TOMYCKAIONINE ATbTEPHATUBHBIC PEIICHHUS.

Pabora ¢ nngopmanmeii:

BIIAJICTh HABBIKAMHU TOJIYYeHHS HHGOPMAUU (PU3NUECKOTO COACPKAHUSA U3 HCTOYHUKOB
pa3HBIX THUIOB, CaMOCTOSITENIBHO OCYILIECTBIATh IMOUCK, AaHalIW3, CHUCTEeMaTU3alMI0 |
WHTEPIpETAINio HHOOPMAIIUN Pa3TUIHBIX BUOB U (POPM MPEACTABICHUS;

OIICHUBATh JOCTOBEPHOCTh MH()OPMAIINY;

HCIIOJIB30BaTh CpeACTBa HMHGOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pelIeHnd KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AIMOHHBIX 3a7ad C COOII0JeHUEM
TpeOOBaHUN IPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI, PeCypCOCOEPEKeHHS, PABOBBIX H
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€30MacHOCTH;



CO3/1aBaTh TEKCThI (DU3MUYECKOTO COMEpX,aHHWS B pa3WyHbIX (opmatax ¢ ydérom
Ha3HavYeHWS WHPOpPMAIMKM ¢  [EJEeBOH ayJIWTOPHH, BBIOMpas ONTUMAIbHYIO (opmy
MMPpCACTABJICHUA U BU3yaJIU3alluu.

KoMMyHMKaTUBHBbIE YHUBEPCAJbHbIE YUeOHbI€e 1eHCTBUSA:

OCYIIECTBIISATH OOIICHHE HA ypoKaX (PU3UKU M BO BHEYPOUHOIl 1€ TEIbHOCTH;

pacro3HaBaTh MPEANOCHITKA KOH(MDIMKTHBIX CUTYAIM U CMATYATh KOH(QIHKTHL;

pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHMMATh U UCIIOJIb30BATh IPEUMYIIIECTBA KOMaHAHON M UHIUBUAYAIbHON pabOThI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX ICHCTBUU C y4€TOM OOLIMX HMHTEPECOB H
BO3MOXKHOCTEH Ka)/10T0 YjeHa KOJUIEKTHBA;

IPUHUMATh L€ COBMECTHOH JEATEIbHOCTH, OpPraHM30BBIBATH U KOOPAMHUPOBATH
NecTBUS 1O €€ JOCTHIKCHMIO: COCTaBIIATh IUJIAH ACHCTBHIM, pacmpelneisiTb POiau C y4ETOM
MHEHHI YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON pPabOTHI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJla M KaXKJIOr0 Y4acTHHKA KOMaHIbl B OOIIUN pe3yibTar
110 pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBBIE MPOEKTHI, OLIEHWBATh WAEU C TO3MIIMU HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAaKTUYECKOM 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPAaTErMUECKOE TOBEICHUE B Pa3NUYHBIX CUTYalUAX,
MIPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, ObITh HHUIIMATHBHBIM.

PeryisiTuBHbIE YHMBepcaJIbHbIE YUeOHbIe JelicTBUS
Camoopranu3anusi:

CaMOCTOSITENIFHO OCYIIECTBIISATh TO3HABATEIFHYIO JIEATEIILHOCTh B 00JACTH (PH3UKH U
ACTPOHOMHUHU, BBISIBIATH MTPOOJIEMBI, CTAaBUTH U OPMYITHUPOBATH COOCTBEHHBIE 3a1aUH;

CaMOCTOSITENIFHO COCTAaBJIATh TUIAH PEIIeHHs] Pacy€THBIX M KayeCTBEHHBIX 3ajad, IUIaH
BBITIOTHEHUSI TMPAKTUYECKOM paboThl ¢ y4€TOM HMEIOIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEIIIOYTCHHUI;

JaBaTh OLIEHKY HOBBIM CUTYAIIHSIM;

pacHIMpsATh paMKH YI€OHOTO MPeAMETa Ha OCHOBE JTMYHBIX MTPEIITOYTCHUH;

JIeNIaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHwue;

OIICHUBATh TPHUOOPETEHHBIN OTIBIT;

Croco0CTBOBAaTh (OPMHUPOBAHUIO U TPOSIBICHHUIO DJPYIUIIMA B 00NacTH  (PU3HKH,
MTOCTOSIHHO TMOBBINIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTb KOPPEKTHUBBI B JAEATEIHHOCTH, OIICHUBATH
COOTBETCTBHE PE3YJIHTATOB LIEISIM;

BJIQ/ICTh HaBBIKAMH TIO3HABATEILHON peQIIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX JEeWCTBUN
Y MBICIIUTENILHBIX TPOIIECCOB, HX PE3YJIbTATOB M OCHOBaHUIA,

UCIIONIE30BATh MPUEMBI PEIICKCHH ISl OIICHKU CUTYaIlMH, BEIOOpa BEPHOTO PEIICHHUS;

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATD PEIICHUS TT0 UX CHIKEHUIO;

MPUHUMATH MOTHBBI U pTYMEHTHI IPYTUX TIPU aHAIHU3E PE3YNIbTaTOB ACITEIbHOCTH;

MPUHUMATE Ce0sI, TOHMMAasi CBOM HEJIOCTATKH M IOCTOMHCTBA,

MPUHUMATH MOTHBBI U apTYMEHTHI JPYTUX TIPU aHAIHU3E PE3YIbTaTOB ACATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIHOKH.

B nporecce nocTikeHus TMYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOTPAMMBI 10 (DU3HUKE IS
YPOBHS cpeHero oOmero oopa3oBaHusl y OOYYAIOIIUXCSI COBEPIICHCTBYETCS dMOIMOHATBHBINA
WHTEJUIEKT, MPEANOIaralonuii chOpMUPOBAHHOCTD:



CaMOCO3HAaHUSsI, BKITFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAILHOE COCTOSIHHUE,
BHJICTh HaIIPaBJICHUS Pa3BUTH COOCTBEHHON YMOIIMOHAILHOM cepbl, OBITH YBEPEHHBIM B CeO€;

CaMOpEryJIMPOBAHUS, BKJTIOYAIOIIIETO CaMOKOHTPOIIb, YMCHHE MPUHUMATH
OTBETCTBCHHOCTh 3a CBOE IIOBEICHUE, CIIOCOOHOCTh aJalTHPOBATBCS K HSMOIMOHAIBHBIM
HU3MCHCHUAM U MTPOABJIATH FI/I6KOCTB, 6BITB OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBAIUM, BKJIOYAIONICH CTPEMJICHHE K JOCTHDKEHHIO IEIW M YCIEXy,
OIITUMU3M, HHUIIUATUBHOCTL, YMCHHC HeﬁCTBOBaTB HCXO0Od U3 CBOUX BO3MO)KHOCT€I>'I;

AMIIATUH, BKIFOYAIONICH CIIOCOOHOCTh MOHMMATh 3MOIIMOHAIBHOE COCTOSIHHE JPYTHX,
YUYUTBIBATH €T0 IIPU OCYIICCTBIICHUHN O6H.I€HI/ISI, CHOCO6HOCTB K COYYBCTBHIO U COIICPCIKUBAHHIO,

COLMAIBHBIX HABBIKOB, BKJIFOYAIONIMX CIIOCOOHOCTHh BBICTPAUBATh OTHOIICHUS C JAPYTHMHU
JIOABMH, 3200TUTHCS, IPOSIBIISITh MHTEPEC U pa3pemaTb KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonuy obydenus B 10 kiaacce npeaMeTHbIe pe3ysibTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD Y O0yUAIOIIUXCSl YMEHHUI:

JeMOHCTPUPOBATh Ha MPHUMEPax pojb U MecTO (GU3MKUA B (POPMHUPOBAHUH COBPEMEHHOM
Hay4yHOW KApTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHHMKHM U TEXHOJIOTUH, B MPAKTUYECKON
JIeATEIIFHOCTH JIIOJICH;

YUUTBIBATh TPAHUIIBI MPUMEHEHHs] H3YyYEHHbIX (QHU3UYECKUX MOJeNeil: MaTepualibHas
TOYKa, WHEpIHUAIbHAS CHCTeMa OTCY€Ta, abCONIOTHO TBEPIOE TEJO, WACATBHBIN Ta3, MOACIH
CTPOECHMS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUCYHBIA AIEKTPUUYECKUH 3aps] IPHU PELICHUU
(bu3nUYecKuX 3a/1a4;

pacrio3HaBaTh (hu3MyecKHe sBICHMS (IPOLECChl) M OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAaHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOEHHUS BEIECTBA M DIIEKTPOJWHAMUKH:
pPaBHOMEpPHOE M PABHOYCKOPEHHOE MpPSIMOJMHEIHOE IBUKEHHE, CBOOOJHOE TMaJeHUe Tell,
JBIDKEHUE TI0 OKPYXHOCTH, WHepIus, B3aumojeiictBue ten, aupdysus, OpoyHOBCKOe
JBUKEHHE, CTPOCHHE XUAKOCTEH U TBEPIBIX TeJ, M3MEHEHHEe oO0BbEMa Teld NpU HarpeBaHUH
(OXJaXXIeHUH), TEIJIOBOE paBHOBECHE, HCTIApEHHE, KOHJCHCALUs, TIaBI€HUE, KpUCTaITU3aIus,
KHMIIEHHE, BJIaKHOCTh BO3J/lyXa, IOBBIIICHUE JAaBJICHUS ra3a IpPU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBsA3b MEXKIYy IapaMeTpaMu COCTOSIHMSI Ta3a B H30IpoLieccax, JJIEKTpU3alMs Ted,
B3aUMOJICICTBHUE 3aPsI0B;

OIKCBHIBATh MEXAHWYECKOE IBMKEHHUE, MCIOJb3Yys (hPU3MYEecKHe BEIMYMHBL: KOOPIMHATA,
MyTh, MEpPEMEIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUJIa, UMITYJbC Tela, KUHETHYecKas
SHEprus, MOTEHIHaJbHas SHEPrus, MexaHuuyeckas paboTa, MeXaHHWYecKas MOIIHOCTb; IpH
ONMCAaHWU NPABWIBHO TPAKTOBaTh (U3MUECKUN CMBICI HUCIHOJB3YEMBIX BEJIMYMH, HX
0003HaYEeHUSI U €TMHUIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMUUHY
C IPyTUMHU BEIUYHNHAMU,

ONKCHIBATh H3YYEHHbIE TEIUIOBbIE CBOMCTBA TEN U TEIJIOBBIE SBJICHUS, HCIOJIb3YS
¢u3nyeckue BENWYHMHBL: JaBJICHHE Ta3a, TeMIepaTypa, CpeaHssl KUHETUYecKas SHEeprHs
Xa0THUYECKOTO JIBUYKEHUS MOJIEKYJ, CpeIHEKBaJpaTHYHas CKOPOCTh MOJIEKYJN, KOJIHYECTBO
TEIJIOTHI, BHYTPEHHsIsI 3HEprus, padora rasa, Ko3((UIMEHT IOJIE3HOTO JEHCTBHS TEMJIOBOTO
JBUTATENIS; IPU OMUCAHUM MPABUIILHO TPAKTOBATh (PU3NYECKUIT CMBICI MCIIOIb3YyEMbIX BEIMYUH,
ux O0O0O03HAUeHHs] W EJUHMIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYI (PH3UYECKYIO
BEJIMYMHY C APYTUMU BEIUUYHUHAM;

ONMCHIBATh M3YyUEHHBIE IEKTPUYECKUE CBOWCTBA BEIIECTBA U DJIEKTPUYECKHE SIBJICHUS
(mporecchl), UCTIONb3ysl (U3NUECKHUE BEIMUYMHBL: AJIEKTPUUECKUH 3apsi, JIEKTPHUECKOe MoJe,
HanpspKEHHOCTh  TMOJIA, TOTEHIMANl, Pa3HOCTh IMOTEHIMAJIOB; IPH OMHCAHUM IPABHIIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIIOJIB3YEMbIX BEJIMUYMH, HMX OOO3HAUEHUS U €IUHHIIBI;
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMYMHY C IPYTMMHU BEINYMHAMY;



aHAIM3UPOBATh (HU3MUYECKHE MPOLECChl U SBIICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
NpUHIUIBL: 3aKk0H BceMmupHoro TsaroteHus, I, II u III 3akonsl HproTOHA, 3aKOH cOXpaHEHUs
MEXaHUYECKOH YHEPruH, 3aKOH COXPAHCHUS UMITYJIbCA, IPUHLUI CYNEPIO3ULIUU CUJI, TIPUHITHIT
paBHOINpPABUS WHEPLHUATIBHBIX CUCTEM OTCUYETA, MOJIEKYIISIPHO-KHHETHUYECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, TAa30BbIE 3aKOHBI, CBSI3b CpEIHEH KHHETUYECKOW HSHEPruu TEIUIOBOTO BIMIKECHUS
MOJIEKYJ1 ¢ aOCOJIIOTHON TeMIepaTypoil, mepBblid 3aKOH TEPMOJUHAMHKH, 3aKOH COXpPaHEHUs
AJIEKTPUUYECKOTO 3apsifa, 3akoH KylloHa, mpu 3TOM pasiuyaTh CIOBECHYIO (HOPMYITUPOBKY
3aKOHA, €r0 MaTeMaTU4YEeCKOE BhIPAXKEHHUE U YCIOBUS (TPAHULIBI, 00JIACTH ) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPUHIUIIBI ACUCTBUS MAIlIMH, TPHOOPOB M TEXHUUECKUX YCTPOUCTB;
pa3nuyaTth yCIOBHS UX 0€30MaCHOTO UCIOIb30BaHUS B ITOBCETHEBHOM KU3HU;

BBIMOJIHATh JKCIIEPUMEHTHl 10 HCCIECIOBAaHHMIO (PU3MUYECKUX SIBICHUH M IPOLECCOB C
UCIOJIb30BAHUEM TNPSAMBIX W KOCBEHHBIX HM3MEpEeHUU, Tpu ITOM  (HOpPMYyIUPOBATH
npobiieMy/3aqady W THIOTE3y Y4eOHOTO OKCIEPUMEHTa, COOUpaTh YCTaHOBKY W3
MPEJI0KEHHOT0 000PYA0BaHMUSI, IPOBOJUTH ONBIT U (POPMYIUPOBATH BHIBO/IBI,

OCYIIECTBIISITh TPSIMBIE M KOCBEHHBIE H3MEPEHHs (U3UYECKUX BEIHYUH, MPHU ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO W3MEpPEHUsT U HCIOIb30BaTh H3BECTHBIE METOJBI OIEHKU
IIOIPEIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU MEX1y PU3NYECKUMU BEIMYUHAMH C HCIIOJIb30BAHUEM MPSIMBIX
WU3MEPEHUH, TP 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHPOBATHh PE3yJbTaThl MOTYyYCHHOM
3aBUCHUMOCTH (PU3MYECKMX BEJIWYMH B BHUAE TaOnUI U rpadukoB, AenaTb BBIBOJABI IO
pe3yabTaTaM HCCIIEIOBAHUS;

coOnrofarh mpaBuia O€30MacCHOTO TpyAa MPU MPOBEISCHUM HCCIEJOBAHMM B paMKax
y4eOHOTO OSKCIIEPUMEHTa, Yy4eOHO-HMCCIIEOBATEIILCKONM M TPOCKTHOM  JESATEIBHOCTH C
HCIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPOUCTB U JIaOOpaTOPHOTO 000PYAOBAHMUS,

pemaTh pacu€THBIE 3aJadyd C SBHO 3aJaHHOM (U3NYECKOH MOJENbI0, HCIIONb3Ys
¢bu3nueckre 3aKOHBI M MPHUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBHS 3a/1a4ll BHIOMPATh (PU3UUECKYIO
MOJIENIb, BBIJIENATh (HU3WYECKHE BEIMYUHBI W (OPMYIBI, HEOOXOOUMBIE il e€ pelieHwUs,
MIPOBOJIUTH PAcUYEThI U OLIEHUBATh PEATBHOCTD MOTYYEHHOTO 3HAaUEeHUS! (PU3UUECKON BEITUYHMHBI;

pemaTh KaueCTBEHHbIC 33/1a4M: BBHICTPAMBATh JIOTHYECKH HETPOTHBOPEUMBYIO IIETIOUKY
paccyXJIeHHUI ¢ ONOPOi Ha N3yYeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

UCTIONIB30BaTh TIPH pEHIEHWH YUYeOHBIX 3a/Jad COBPEMEHHBIE WH(OpMAIOHHBIE
TEXHOJIOTUU JUIsI TIOUCKA, CTPYKTYpUpPOBAHMs, MHTEPIPETAMU M MpPEJCTaBICHUs y4eOHOW M
HAYYHO-TIONYJISIPHOW MH(OPMAILIMU, TOJYYSeHHOH W3 PAa3IMYHBIX HCTOYHUKOB, KPHUTHUYECKH
aHAJIM3UPOBATh MOJydaeMyro HH(OpMaIHIo;

NPUBONUTH TIPUMEPHI BKIIaJa POCCHICKHX M 3apyOeKHBIX YUYEHBIX-(DU3MKOB B Pa3BUTHE
HayKH, 00bSICHEHHE MIPOLIECCOB OKPYXKAIOIIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCTIOJIB30BaTh TEOPETHYECKHWE 3HAHHWS 10 (U3UKE B TIOBCEJAHEBHOW IKU3HH  JUIS
oOecnieueHns 0€30MacHOCTH MpHU OOpallleHUH ¢ IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIS
COXpaHEHHMS 3/I0POBbS M COOIIIOJICHHSI HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKpYXarolleil cpene;

paboTaTh B IpyIIIIe ¢ BHIMOJTHEHUEM PA3IMYHBIX COIUATLHBIX POJICH, INTAHUPOBATH PaboTy
TPYIIBL, pPalMOHAIBHO paclpeleNniaTh O00f3aHHOCTH U IUIAHUPOBATh JEATENbHOCTh B
HECTaHIAPTHBIX CUTYAIMsIX, aJeKBaTHO OIEHHBATH BKJAJ KAKIOTO M3 YYaCTHHKOB TPYIIIHI B
peleHre paccMaTpruBaeMoil MpooIIeMBl.

K xoniy obyuenus B 11 kijiacce mpeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JOJKHBI
OoTpakaTh C(HOPMUPOBAHHOCTH y OOYUAIOIINXCS YMEHHI:

JIEMOHCTPHUPOBATh Ha MPUMEPAX POJb U MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOM
HAyYHOM KApTUHBI MHUPA, B PA3BUTHU COBPEMEHHOW TEXHHUKU M TEXHOJIOTMH, B MPAKTUYECKOU
NEeSATETLHOCTH JIFOJICH, 1IETIOCTHOCTh U €IMHCTBO (PM3MUECKOM KapTUHBI MUPA;



VUUTBHIBaTh TPAHULBI TPUMEHEHUS M3YyYEHHBIX (PUINYECKUX MOJAENCH: TOUYEUHBIH
ANEKTPUYECKUN 3apsi, Jyd CBeTa, TOYEUHBIM HCTOYHMK CBeTa, siepHas MOJeNb aroma,
HYKJIOHHAsI MOJIEJIb aTOMHOTO sI/Ipa MPH pelIeHn: QU3HIECKUX 3a1ad;

pacrno3HaBaTh (QU3WYECKHe SIBICHUSA (IIPOLECChl) U OOBSACHATH UX HAa OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKHA M KBAaHTOBOU (DM3HMKH: IJIEKTPUYECKAsT MPOBOJUMOCTbD, TEILNIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JCHCTBHUS TOKAa, B3aUMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHIYKIHS, ACHCTBHE MArHUTHOTO IOl Ha TIPOBOJHUK C TOKOM H JABMKYIIMHCS 3apsi,
ANEKTPOMAarHUTHBIE KOJICOaHUS M BOJIHBI, IPSMOJIMHEHHOE pacIpPOCTPaHEHUE CBETa, OTpaKEHHE,
npenomiieHue, uHTepdepeHnus, audpakuus €W TONApHU3AIMS CBETa, JIUCIEPCHs CBETA,
dhoroanekrpuuecknit 3pdext (pororddexr), cBeToBOE NaBiieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aTOMa BOJOPOJIa, €CTECTBEHHAS M HCKYCCTBEHHAS PAIMOAKTUBHOCTS;

ONKCHIBATh M3YyUEHHBbIE CBOMCTBA BEIIECTBA (AJIIEKTPUUYECKUE, MATHUTHBIC, ONTHUYECKHE,
ANEKTPUUYECKYIO MTPOBOJUMOCTh PA3JIMYHBIX CPENl) U DJICKTPOMATHUTHBIC SIBJICHUS (TIPOIIECCHI),
UCHONB3Ysl (U3MUECKHE BEIMYMHBL: DIEKTPUYECKUH 3apsl, CHUlla TOKa, JJIEKTPUYECKOE
HaNpsHKCHUE, dJIEKTPUIECKOE COIIPOTHBIICHHE, PA3HOCTH MMOTEHIIUAIIOB, SJIEKTPOIBIKYILAS CHJIA,
pabota TOKa, MHAYKIMS MArHUTHOTO MO, cuia Amiepa, cuia JlopeHna, WHIYKTMBHOCTh
KATYIIKH, SHEPTUs JICKTPUICCKOT0O W MArHUTHOTO TIOJICH, MEepHOoJ M 4YacToTa KoyJeOaHWH B
KoJe0aTeIbHOM KOHTYpE, 3apsl U CHJIa TOKAa B MPOILECCE TaPMOHUYECKUX DJIEKTPOMArHUTHBIX
KojeOaHuii, (OKyCHOE pPACCTOSIHMEC W ONTHUYECKas CHJIa JIMH3BIL, TPU ONMUCAHUM IPABUIBHO
TPakTOBaTh (UINYECKUN CMBICT HUCIHOIB3YEMBIX BEIMYMH, WX OOO3HAUYECHUS U EIUHUIIBL,
YKa3bIBaTh ()OPMYIIbI, CBSA3BIBAIOIINE JAHHYIO PU3NYCCKYIO BEIMYUHY C IPYTHMH BETUIHHAMU;

OMKCHIBATh HM3YUEHHBIE KBAHTOBBIC SIBJICHHUS U MPOLECCHl, HUCHONB3Yys (U3HUECKUE
BEJIMYMHBI: CKOPOCTh 3JICKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI M YacTOTa CBETA, JHEPTUS U
uMIynsc (OTOHA, MEepuoJ MOoNypacmaaa, IHEprus CBS3M ATOMHBIX SJep, MPH OMUCAHUH
MPABWJIBHO TPAKTOBaTh (DM3MUECKHHA CMBICT HCIHOJIB3YEMBIX BEIWYMH, UX OOO3HAYCHHUS U
€MHUILIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYI0O BEITUYHMHY C APYTUMHU
BEJTMYMHAMH, BRIYUCIISATH 3HAUYCHUE (PU3NICCKON BEITMUHHEI,

aHAM3UPOBATh (HU3MUECKUE TPOLECChl U SIBICHUS, WCIONB3Yys (pU3Mveckue 3aKOHBI U
OpUHIUNBL:  3akoH Owma, 3aKoHBl TOCJIENOBATENBHOTO ¥ IMapaJUIETbHOTO  COCAMHEHUS
MpOBOAHUKOB, 3akoH Jkoyms—JleHnla, 3akoH DIEKTPOMArHUTHOW HMHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAHCHUS CBETA, 3aKOHBI OTPAKCHHS CBETA, 3aKOHBI MPEIIOMIICHUS
CBeTa, ypaBHeHHEe OWHITeWHa 111 (oTodrddexTa, 3aKOH COXpPAHEHHUS DHEPIUM, 3aKOH
COXpaHEHHsS HWMIYJIbCa, 3aKOH COXPAHEHHUsS OJIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHHS
MaccoBOI'0 4YHCIa, MOCTynaTel bopa, 3aKOH pagMOaKTUBHOTO pacraja, Mpu 3TOM pPa3inyaTh
CIIOBECHYIO (DOPMYJITMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE W YCIOBHS (TPaHUIIBI,
o0acTv) NPUMEHUMOCTH;

OTIPE/ICIIATh HAMPABJICHUE BEKTOpA WHAYKIIMM MAarHUTHOTO TOJSl MPOBOJHUKA C TOKOM,
cwiibl Amriepa u cuisl JIopeHia;

CTPOUTH U OIMHUCHIBATh M300paKEHHUE, CO3/AaBaEMOE IMJIOCKUM 3epKajioM, TOHKOW JIMH30I;
BBITIOJTHATE KCIIEPUMEHTHI 110 UCCIICIOBAHUIO (DU3HUYECKUX SBICHUH M MPOIIECCOB C
WCIOJIb30BAHUEM TPSIMBIX W KOCBEHHBIX HM3MEPEHUU: Tpu ITOM  (OPMYyIHUpPOBATH
npobneMy/3ajady ¥ THIOTE3y Yy4yeOHOTO OKCIEpUMEHTa, CcoOupaTh YCTaHOBKY U3

MPETI0KEHHOTO 000PYAOBAHHUS, IPOBOJUTH ONBIT U (POPMYTUPOBATEH BHIBO/IBI,

OCYIIECTBIIATh TPSIMBIE M KOCBCHHBIC H3MEPCHHS (PU3NYCCKUX BEIUYHUH, TPH STOM
BBIOMpATh ONTUMATBHBIA CHOCOO M3MEpPEHHs W UCIHOIb30BaTh HW3BECTHHIE METOMBI OILICHKH
MTOTPEIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEIHYUH C MCIONIH30BAHUEM MPSIMBIX H3MEPEHU:
IIPU 3TOM KOHCTPYHPOBATh yCTAaHOBKY, (PMKCHPOBATHh PE3yJbTaThl MOJTYYCHHOW 3aBUCUMOCTH
(¢u3MUecKUX BEIWYUH B BHUAE Tabmuil W TpaduKoB, AeNaTh BBIBOJABI IO pe3yibTaTaM
WCCIIC/IOBAHHS,



coOiroate mpaBwia 0OE30IaCHOTO TpyAa IPH HPOBEACHHH HCCIICIOBaHHH B paMKax
y4e0HOTO0  JKCIEPUMEHTa, Yy4eOHO-HCCIEIOBATEIILCKONH W TPOSKTHOW JEATEIBHOCTH C
UCII0JIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB H J1a00paTOPHOTo 000PYI0BAHNS;

pemiaTb pacuyéTHbIE 3aJayd C SBHO 3aJaHHON (U3UYECKOH MOJENBIO, HCIOJb3YsI
¢u3nveckre 3aKOHbI M MIPUHIUIIBI, HA OCHOBE aHaJM3a YCIOBHS 337ayll BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIACIATh (DU3UYECKHE BEIMYMHBI M (OPMYJbI, HEOOXOMMMBbIC Ui €€ peIleHUs,
IIpOBOAUTD pvaéTBI 1 OICHHUBATH PCAJIbHOCTD MOJIYUCHHOI'O 3HAUYCHUS (1)H3H‘-IeCKOfI BCJIMYHHDBI;

peliaTh KaueCTBCHHBIC 3aJa4d: BBHICTPAUBATh JIOTMYECKH HEMPOTUBOPEUYUBYIO ILIEIOYKY
paccyXJIeHHl C OTIOPO Ha M3y4YCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U (PM3HUYECKUE SBIICHUS;

UCIIOJIb30BAaTh IIPH PEHICHHH YYeOHBIX 3aJad COBPEMEHHBbIC  HH(OPMALMOHHBIC
TEXHOJIOTUH JUIS TIOUCKA, CTPYKTYPHUPOBAHHUS, MHTEPIPETALMU WU NPEACTaBICHUS y4eOHOU M
HAYYHO-TIOMYJISIPHOW MH(OPMALMK, IOJIYYCHHONH W3 pa3iIM4YHBIX HCTOYHUKOB, KPUTHYCCKH
aHAIN3UPOBATH ITOJy9aeMy0 HH()OPMAIIHIO;

OOBSICHATH MPUHLHUIIBI JEUCTBUS MAIIUH, IPHOOPOB U TEXHUYECKUX YCTPONCTB, pa3iinyaTh
YCJIOBUS HX 0€30MaCHOT0 MCIOIb30BaHUS B IIOBCEHEBHOW JKU3HH;

IPUBOJUTH TPUMEPBI BKIIAJA POCCUICKUX M 3apyOCHHBIX Y4EHBIX-(ODU3UKOB B PAa3BUTHE
HAaYKH, B 00BSCHEHHUE MTPOIIECCOB OKPYKAIOIIECTO MUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BAaTh TEOPETUYECKHE 3HaHHs 10 (U3MKE B [OBCCIHEBHON IKHM3HH s
oOecrieyeHrst 6€30MaCHOCTH MTPHU OOPALICHUH C TPHOOpAMH U TEXHUYECKUMH YCTPOHCTBAMH, JIJIS
COXpPaHEHUsI 37I0POBbS U COOIIOICHUST HOPM 3KOJIOTMYECKOT0 MOBEICHHUS B OKPYKAIOLICH Cpejie;

paboTare B rpymIie ¢ BBHIIOIHEHUEM PA3IMYHBIX COUAIBHBIX POJICH, TNIAHUPOBATH padoTy
[PYIIbI, PALMOHATIBHO PACIPENCIATh OOS3aHHOCTH U IUIAHUPOBATH JIESTENIHOCTh B
HCCTAHJAPTHBIX CUTyalUAX, aACKBATHO OLCHMBATHL BKJIAJ KaXI0ro M3 YYaCTHHKOB I'PYIIIIBLI B
pelIeHHEe pacCMaTPUBAEMOIl IPOOIICMBIL.



TEMATUYECKOE IINIAHUPOBAHUE

10 KJIACC
HanMenoBamme KoauuecTBo yacon DJIeKTPOHHbIE C“I‘;iggo‘::)el';““
Ne PAIEIIOn H TeM Kontpo | pakTuy (uu¢posbie) CnHCOK HTOTrOBBIX INIAHMPYEMbIX Pe3yJIbTATOB €
n/n nporpavmpr | BCero | bmbie | eckme oOpa3oBaTe/bHbIE YKa3aHHEM 3TanoB HX (hopMHUPOBAHHS NJIAaHUPYEMBIX
padoThl | padboThI pecypchbl e
Pazgen 1. HAYUHBIM METO/I IO3HAHUSI ITIPUPO/IbI
1.1 |Hayunslii MmeTox 2 0 0 bubmmoreka [IOK -IIOHUMATh POJIb (PU3UKU B SKOHOMUYECKOH, YcTHBI onpoc
[MO3HaHUS https://m.eds00.ru/7f41bf72 | rexHOI0TrHYECKOI, DKOJOTHUECKOM, COIMAIBLHON U
IIPUPOJIbI ITHUYECKON cepax AesITeTbHOCTH YeT0BeKa, POJlb U
MecTO (PU3UKHU B COBPEMEHHOM Hay4yHOU KapTHHE
MUpa, 3HAYCHUE ONHUCATEIbHOM,
CHCTEMaTU3UPYIOLIEH, O0BSICHUTEIBHON U
IPOTHOCTUYECKOH DyHKIMIA HU3NIECKOH TeOpHH
Htoro no pazgeny 2
Pa3zgen 2. MEXAHUKA
2.1 |Kunematuka 5 1 2 bubnnorexka HOK -Y4UTBIBATH I'PAHUIIEI IPUMEHEHNS U3YYEHHBIX VYceTHBIT onpoc

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

(I)I/I3I/ILIGCKI/IX MOJETIeH: MaTcpualibHasl TOYKa,

-pacno3HaBaTh pU3NUYECKUE SIBICHUS (IIPOLECCH) U
OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHOE

VYceTHBII onpoc
Pemienune yueGHbIX
U IIPAKTHKO-

JIBIDKEHUE, CBOOOTHOE A IeHHUE TeJl, IBM)KEHUE [0 | OPMEHTUPOBAHHBIX
OKPYKHOCTH 3a1a4

-OIMCBIBATh MEXaHUYECKOE IBUIKEHUE, UCIIONB3YsT | Y CTHBIN OIIPOC
(u3nuecKkre BeIMYUHBL: KOOPJAUHATA, TYTh, [IpakTnueckas
nepeMeleHne, CKOpocThb, YCKOPEHHUeE, P ONUCAaHUM | paboTa

MPaBWJIbHO TPAKTOBATh PU3NYECKUN CMBICI
UCIOJIb3yEMBIX BETUYNH, X 0003HAYECHUS U
€IMHUILIBI, HAXOJUTh (DOPMYJIbI, CBS3bIBAIOIINE
JAHHYIO (PU3HUYECKYIO BETMUUHY C IPYTUMHU
BEJINYMHAMUY;



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

-BBINIOJIHATH SKCIIEPUMEHTHI 10 UCCIIEJOBAHHIO
3aBUCHUMOCTH IYTH OT BPEMEHHU C UCTOJIb30BaHUEM
MPSIMBIX U3MEPEHUI, IPU 3TOM (POPMYITUPOBATH
npo0JieMy U THIOTE3y Y4eOHOTO SKCIIEPUMEHTA,
cOOHMpaTh YCTaHOBKY U3 IPEJIOKEHHOTO
000pynoBaHusl, MPOBOJIUTH OIBIT U (OPMYITUPOBATH
BBIBOJIbBI;

JlaGoparopHas
paborta

-pelaTh pacuE€THBIE 3aJ1a4U C IBHO 3aJJaHHOU
(bu3nuecKoil MOJIeINbI0, UCIONB3YS (U3HYECKUE
3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIu3a yCIOBUS
3a/1a4¥ BBIOMPATh (U3MUYECKYIO MOJIEIb, BBIIETATh
(u3HUecKre BETMYUHBI U POPMYIIBI, HEOOXOIMMBIC
JUIsl €€ pelieHus, IPOBOJUTh PacU€Thl U OLIEHUBATh
PEATBHOCTH IMOTYYCHHOTO 3HAYCHUS (PU3UICCKOMN
BEJINYMHBI,

Pemenne yueGHBIX
U NIPaKTHKO-
OpPUEHTHUPOBAHHBIX
3a1a4
Kontponbnas
pabora

-p€iuaTh KAYCCTBCHHBIC 3aa4u: BbICTPANBATh

Pemenne yueGHBIX

JIOTHYECKH HEMTPOTHBOPECUYHUBYIO ICTIOUKY U TPAKTHKO-
pacCyXIEHHI C ONOPOl HA U3YYEHHBIE 3aKOHBI, OPUEHTHUPOBAHHBIX
3aKOHOMEPHOCTH ¥ (PU3HYECCKUE SBICHUS; 3a1a4

2.2 |/[unamuka bubnnorexka HOK - pacrio3HaBaTh (pusnueckue sBaeHus (mpoueccel) U | Pemenne yueOHbIX

https://m.edso00.ru/7f41bf72 | 0OBSICHATH X HA: HHEPIIHS, B3aUMOJICHCTBHE TEI; U TIPAKTUKO-
OPHUCHTHPOBAHHBIX
3a1a4

-OIMCBIBATh MEXAHUUECKOE JBUKEHUE, UCIIONb3Ys
(u3nuecKkre BeIMUMHBI: Macca Tella, CUjia, Ipu
OIMCaHUU MPABUIBHO TPAKTOBATh (PU3NUECKUI
CMBICJI UCIIOJIb3YEMbIX BEJIMYMH, X 0003HAUYEHUS U
€IMHUIIBI, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE
JTaHHYIO (PU3UYECKYIO BEJIMUUHY C IPYTUMHU
BEIMYHMHAMU;

Pemienune yueGHbIX
U TIPaKTHKO-
OpPUEHTHUPOBAHHBIX
3ama4

-aHAIM3UPOBATh (U3MUECKHUE TIPOIIECCHI U SIBJICHUS,
UCTOINB3Ys GPU3NUYECKUE 3aKOHBI U IPUHITHUIIBL: 3aKOH
BcemupHoro tsrorenus, I, II u Il 3akonst HetoToHa,
MPUHLUIT CYNIEPTIO3ULIUU CUJI, TPUHLIUAIL
paBHONPaBUsI HHEPIUATIBLHBIX CUCTEM OTCUETA;

VYeTHbII onpoc



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

2.3

3aKOHBI
COXpaHEHUs B
MEXaHUKE

bubnuoreka [IOK

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

- BBIIIOJIHATDH SKCIICPUMCHTBI 11O UCCIICIOBAHUIO
3aBHCUMOCTH CHJI YIIPYTOCTH, BOHHKAIOIINX B
NpY>KUHE U PE3MHOBOM 00pasiie, OT ux JAedopmanuu
¥ YCIIOBHI paBHOBECHs TBEPAOTO TeJa, UMEIOIIETO
OCb BpaliCHUs, C UCIIOJIb30BAHUCM IIPAMBIX U
KOCBCHHBIX H3MEPEHHUH, TIPH ITOM (GOPMYIIUPOBATH
npobiemMy/3aady U TUIIOTE3y Y4eOHOTO
IKCIIEPUMEHTA, COOUPATh YCTAHOBKY M3
MPEITI0KEHHOTO 000PYA0BaHHUS, TPOBOJAUTH OMBIT U
(bOpMyYIIUpPOBATh BHIBOJIBI;

JlaGoparopHas
paborta

-OCYILIECTBIISTH NMPSMbIE U KOCBEHHBIE U3MEPEHUS
(hM3HUECKUX BEIIMYUH, IIPH 3TOM BBIOUPATH
ONTUMAJIBHBIN CMIOCO0 U3MEPEHHS U UCTIONB30BATh
W3BECTHBIE METOIbI OIIEHKH MOTPEIIHOCTEN
HM3MEpPEHU

IIpakTuyeckas
pabora

-pemarh pacu€THbIE 3aJJa4M C IBHO 33JaHHOMN
¢bu3nyeckoil MoseNbIo, UCIIONb3Ys PU3NYECKHE
3aKOHBI U IPUHIIUIIBI, HA OCHOBE aHAJIW3a YCIIOBUS
3aJa4u BBIOMpaATh (PU3MUECKYIO MOJIEIb, BBIJEIATh
(u3nueckre BeIUYUHBI U GOPMYJIbl, HEOOXOIUMbIE
JUIs €€ pelIeHUs], TPOBOAUTH PacU€Thl U OLICHUBATH
PEaIbHOCTB MOJIYYEHHOTO 3HaU€HUsI PU3NYECKOM
BEJIMYUHBI,

Pemenne yueGHBIX
U NIPaKTHKO-
OpPUEHTHPOBAHHBIX
3a1a4
IIpakTrueckas
pabota

-p€iuaTh KAYCCTBCHHBIC 3aa4Yu: BbICTPaBaTh

Pemenne yueOHbIX

JIOTUYECKH HEMTPOTUBOPEUYUBYIO LIETIOUKY Y TIPaKTHUKO-
pacCyXIeHH C OOPOM HAa U3YYECHHBIE 3aKOHBI, OPUEHTHUPOBAHHBIX
3aKOHOMEPHOCTHU U (pU3HUYECKHE SBICHHUS; 3a1a4y

KontponbHas

paborta
-pacnio3HaBaTh QpU3nYecKue sBieHus (mpouecchl) | Pemenne yueOHbIX
OOBSICHATH MX HAa OCHOBE MOJIEKYJISIPHO- Y TIPaKTHUKO-
KHHETUYECKOW TEOpUU CTPOCHHUSI BEILIECTBA! OpPUEHTUPOBAHHBIX
muddy3us, OpOyHOBCKOE ABHKEHHE, CTPOCHUE 3a1a4y

KUJKOCTEN U TBEPIBIX TEJ, N3MEHEHHE 00bEMa Tel
P HarpeBaHuU (OXJIaKIACHUN);
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-OIIMCBIBATH U3YYEHHBIE TEIUIOBBIE CBOMCTBA TEI U
TEIUIOBBIE SIBJICHUS, UCIIOIb3Yys (U3NYECKHE
BEJIMYUHBIL: IaBJIICHUE Ia3a, TeMIIepaTypa, CPEeIHssA
KMHETHYECKasi JHEPTUs XaOTHUECKOr0 IBUKCHUS
MOJIEKYJI, CPEIHEKBAIPATUYHAS CKOPOCTh MOJIEKYI;

YcrHbIi onpoc

- BBIIIOJIHATDH SKCIICPUMCHTBI 110 UCCIICIOBAHUIO
3aBUCHMOCTH pabOThI OT M3MEHEHHUS SHEPIHH,
BO3HUKAIOIINX B IIPY)KUHE U PE3SHHOBOM 00pasiie, OT
ux aedopMaIiy U YCIOBUH paBHOBECHS TBEPIOTO
Tela, UMEIOLIET0 OCh BPAICHUS, C HCIIOJIb30BAaHHEM
IPSAMbBIX U KOCBEHHBIX U3MEPCHUH, ITPU 3TOM
(dhopMyipoBaTh MpodIeMy/3aiady u TUIIOTE3y
y4e0HOT0 3KCIIEPUMEHTA, COOUPATh YCTAHOBKY U3
PEUI0KEHHOTO 000PYI0BaHUS, TIPOBOJIUTH OIIBIT H
(bOpMyITUPOBATH BBHIBOJIBI;

JlabopaTtopHas
paborta

-IIPOBOJIUTH KOCBEHHBIE U3MEPEHMSI UMITYJIbCA,
KUHETUYECKOW U MOTEHIMAIIbHON 3HEpPTUuu, paboThl,
IpU 3TOM BBIOMPATh ONTUMAJIbHBINA METOJ
M3MEpEeHUs, OLIEHUBATh a0COJIFOTHHIE U
OTHOCHUTEIIBHBIE TIOTPEIHOCTHU MPSAMBIX U
KOCBEHHBIX U3MEPEHUN;

JlaGopaTopHas
pabora

-pemaTh pacuéTHbIE 3a/1a41 C SIBHO 331aHHON
(u3nuecKoil MOJEINbI0, UCIOJB3YS (PU3UUECKHE
3aKOHBI U PUHIIMIIBI, HA OCHOBE aHAJIN3a YCIOBUS
3a/1a4d BHIOMPATHh (PU3UUECKYIO MOJIENb, BBIJICSATh
¢busnyeckre BeTUYUHBI U GOpMYIIbI, HEOOXOIUMBIE
ISt €€ peleH s, IPOBOIUTH PACUETHI U OIICHUBATh
pearbHOCTh MOJIYYEHHOTO 3HaUeHHs! (Pu3ndecKoi
BEJIMYHHBI;

Pemenne yueOHbIX
Y TIPaKTHUKO-
OpPUEHTUPOBAHHBIX
3a1a4y

-pelaTh KaueCTBEHHBIE 33/Jaui: BBICTPAUBATh
JIOTHYECKH HEMTPOTUBOPEUNBYIO LIETIOUKY
paccyXAeHHUH ¢ OOpoii Ha U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE SBICHUS;

Pemenune yueGHBIX
Y TIPaKTUKO-
OpPUEHTHUPOBAHHBIX
3a1a4
KoHnTponbsHas
pabota

Wroro no pazneny 18

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJUHAMUKA




3.1

OCHOBBI
MOJICKYJISIPHO-
KHHETUYECKON
TEOPUHU

bubnmmoreka [IOK

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

-aHaJTM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIIECCH U
SIBJIEHUS, UCTI0JIb3YSl OCHOBHBIE MoJiokeHust MKT u
3aKOHBI MOJICKYISIPHON (DM3HUKH (CBS3H NaBICHUS
UJICAbHOIO ra3a co CPeIHEN KNHETUYECKON
SHEpruen TEIIOBOrO ABMKEHHS U KOHLIEHTpauuen
€ro MOJIEKYJI, CBA3b TEMIIEPATYpPhI BEILIECTBA CO
CpEeIHEN KUHETUYECKON SJHEPTUE TEIII0BOrO
JIBUJKEHHUSI €r0 YaCTHULL, CBSI3b JABJICHUS UJI€aJIbHOTO
ra3a ¢ KOHLUEHTpaluen MOJIEKYJI U €ro
TeMnepaTypou, ypaBHeHue MeHieneeBa—
Kianeiipona,), mpu 3TOM HUCMOIH30BAThH
MaTeMaTUYeCKOe BhIPA)KEHHUE 3aKOHOB, YKa3bIBATh
YCJIOBHS MPUMEHUMOCTH ypaBHEeHUs MeHieieeBa—
Knaneiipona;

Pemenune yueGHBIX
Y TTPAKTHUKO-
OpPUEHTHUPOBAHHBIX
3ama4

-00BSACHATh OCOOCHHOCTH MPOTEKAHUS (PU3HMISCKHUX
SIBIICHUH: TEIIOBOE IBIKEHNE YaCTHUII BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JIBUKCHUE,

mubdy3us;

YcrHbIil onpoc

- BBITIOJIHATH SKCIIEPHUMEHTHI TI0 UCCIIEIOBAHUIO
3aBHCUMOCTH NapaMeTpOB pa3psLKEHHBIX Ta3oB, €
MCTIOJIB30BaHUEM TIPSIMBIX U KOCBEHHBIX U3MEPEHNUH,
pu 3ToM GopMyIupoBaTh podiieMy/3agady u
TUIO0TE3Y y4eOHOro 3KCIepuMeHTa, cCooupaTh
YCTaHOBKY M3 IIPEIJIOKEHHOTO 000Py10BaHMs,
IPOBOJIUTH OTIBIT U JOPMYITUPOBATH BBIBOJIBI;

JlabopatopHas
pabota

-pemaTh pacu€THbIE 3aJ]a41 C IBHO 331aHHOM
¢bu3nveckoil MosieNbIo, UCHIOb3Ys (PU3NYECKHE
3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHallM3a yCIOBUS
3aJ]au BBIOMpATh (PU3NYECKYIO MOJIEIb, BBIACTATD
¢buznyeckue BeIMYMHBI U POpPMYIIbl, HEOOXOAUMbIE
JUIsl €€ peleHus], IPOBOUTh PacYETHI U OLIEHUBATh
peaIbHOCTb MOJYYEHHOTO 3HAaUeHUS (PHU3HUECKOi
BEJIMYMHBI;

Pemenne yueOHbIX
Y TIPaKTHUKO-
OpPUEHTUPOBAHHBIX
3a1a4y
[IpakTrueckas
pabota
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-pelIaTh KA4YCCTBCHHBIC 3aa4u: BbICTPANBATDH
JIOTUYECKH HETIPOTHBOPEUUBYIO LIETIOUKY
PacCyX)IEHUM C ONOPOM HA NU3YyUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SBICHHUS;

Pemenune yueGHBIX
U NIPaKTHKO-
OpPUEHTHUPOBAHHBIX
3a1a4
Kontposbnas
paborta

3.2

Tepmonunamuka. T
€IUIOBBIE MAIIMHbI

10

bubmnoreka LIOK

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

-pacnio3HaBaTh GU3NYCCKUE SIBICHUS (IIPOIECCHI) U
OOBSACHATH UX HA OCHOBE MOJICKYJISIPHO-
KHMHETHUYECKOW TEOPUU CTPOSHUS BEILIECTBA:
TEIJIOBOE paBHOBECHE, HCIIAPEHHE, KOHACHC AU,
IJIaBJICHUEC, KPUCTAJIM3allHd, KUIICHUEC, BJIAJKHOCTD
BO3/yXa, MMOBBIIICHUE JIaBIICHUS T'a3a MPH €ro
Harp€BaHHu B 3aKPBITOM COCYIC, CBA3b MCKIY
napaMeTpamMM COCTOSIHUS T'a3a B M30Ipolieccax;

Pemenne yueOHBIX
¥ TIPAKTUKO-
OpPUEHTHUPOBAHHBIX
3ama4

-OIMCHIBATh N3YYCHHBIC TEIIJIOBBIC CBOMCTBA TET U
TEIUIOBBIC SIBJICHUS, UCIIONB3Ysl (PU3NICCKHE
BEJIMYUHBI: KOJIMYSCTBO TCTUIOTHI, BHYTPEHHSSA
sHEprusi, padora ra3a, KodhPUIMEHT MOJE3HOTO
JIEHCTBUS TEIUIOBOTO JIBUTATEIIS; TIPH OTICAHUH
MPaBUIILHO TPAKTOBATh PUIUYECKHUIT CMBICIT
WCIIOJIb3YEMBIX BEJIMYUH, UX 0003HAUCHUS U
€IMHULIBI, HAXOAUTh (DOPMYIIbI, CBS3BIBAIOIIINE
JAaHHYIO0 (PU3UYECKYIO BETUIHHY C IPYTHMH
BEJIMYHUHAM;

VYeTHBII onpoc

-IPOBOJIUTH KOCBEHHBIE U3MEPEHHUSI YI€TbHOM
TEIIOEMKOCTH, KHHETUUECKOM U MOTECHIIMAIIbHON
SHEpPruu, paboThl, IPU ITOM BbIOHUPAThH
ONTUMAJILHBIA METOJI U3MEPEHHUS, OLICHUBATh
a0COIIOTHBIE M OTHOCUTEbHBIE TIOTPETHOCTH
IPSIMBIX M KOCBEHHBIX U3MEPEHMUI;

JlaGopatopHas
pabota

-00BSICHATh OCHOBHBIC MPUHITUTIIBI ICUCTBUS
TEIUIOBBIX MAIIINH; pa3IN4aTh YCIOBHS HX
0€30IacCHOT0 UCIO0JIL30BAHMUA B IOBCEIHEBHOMI
JKU3HHU;

VYeTHBII onpoc



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

-pemaTh pacu€THBIC 3aJ]a4H C SIBHO 3a/IaHHOU
(bu3MYECKON MOJEIBIO, UCTIONB3YS (PU3HUECKUE
3aKOHBI ¥ PUHIIMIIBI, HA OCHOBE aHAJIN3a yCIOBUS
3aJ1a4¥ BEIOMPATh (PU3HUYECKYIO MOJIEINb, BEIICTSATh
(bu3HYecKre BETMYUHBI U (OPMYITBI, HEOOXOIUMBIC
JUTsI €€ peleHMs], IPOBOIUTH PACUYEThI U OIICHUBATH
PEaTbHOCTh MOTYYCHHOTO 3HAYCHUST (PU3UICCKOM
BEJIMYUHEI,

Pemenune yueGHBIX
Y TTPAKTHUKO-
OpPUEHTHUPOBAHHBIX
3ama4

-pfliaTh KAQ4YCCTBCHHBIC 3a]a4u: BbICTPANBATDH
JIOTUYECKH HETIPOTUBOPEUUBYIO IIETIOUKY
pPacCyX)IEHUM C OMOPOM HA N3YyYECHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (hU3HUYECKUE SBICHHUS;

Pemenne yueGHBIX
U NIPaKTHKO-
OpPUEHTHPOBAHHBIX
3a1a4
Kontponbnas
paborta

3.3

ArperarHbie
COCTOSIHUS
BEIIECTRA.
®a3oBbIC
MEePEXObI

bu6mmoteka [IOK

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

-OIINChIBATh (1)I/ISI/I‘ICCKI/IC IMponucCChI U ABJICHUA,
HCIIOJIB3Ys BCIIUYHNHBL: OTHOCUTCIIbHAA BJIAXKHOCTDH

BO3/IyXa,

YcrHbIii onpoc

-pacnio3HaBaTh pU3NYECKUE SIBICHUS (ITPOLECCHI) U
OOBSACHATH UX HA OCHOBE MOJIEKYJISIPHO-

Pemienne yueGHbIX
U TIPAaKTHUKO-

KUHETHUYECKOW TEOPUU CTPOEHUS BEILECTBA: OpPUEHTHUPOBAHHBIX
CTPOCHUE KUAKOCTEH U TBEPABIX TEI, K3MEHEHUE 3a1a4

00BbEMa Tel MpU HarpeBaHUM (OXJIaXKIEHUH),

TEIUIOBOE paBHOBECHE, UCTIApEHHE, KOHICH AL,

IUIaBJICHHUE, KPUCTAJUIN3ALUS, KUTIEHUE, BIaXXHOCTb

BO3/yXa;

-OCYIIECTBIIATh NPSIMbIE U KOCBEHHBIE U3MEPEHUS [IpakTuyeckas
OTHOCHUTEJILHON BIQYKHOCTHU, TIPH 3TOM BHIOMPATH pabora

ONTUMAJIBHBIN CIIOCOO N3MEPEHUs U UCTIOIb30BaTh
M3BECTHBIE METO/IbI OLIEHKHU MOTPEIIHOCTEN
U3MEPEHUI;

-pemaTh pacu€THhIE 337]a4M C IBHO 3aJaHHOU
(UBUYECKON MOJIEITBIO, UCTIONB3Ys (PU3HUUECKUE
3aKOHBI M IPUHIIMITBI, HA OCHOBE aHAllM3a YCIOBUS
3a/1auu BEIOMPATH (PU3UUYECKYIO MOJIENb, BBIJICATh
¢du3nveckre BeTUUMHBI U HOPMYIIbl, HEOOXOMMBbIE
JUTS €€ PeNIeHUs, MPOBOAUTD PACUYETHI U OLICHUBATH
PeaTbHOCTh MOJIYYEHHOTO 3HaYCHHS (PU3NIECKOM

Pemenne yueOHbIX
Y TIPaKTHUKO-
OpPUEHTUPOBAHHBIX
3a1a4y



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

BCJIIMYHHBI,

-pelaTh KaueCTBEHHBIE 3a/1a4U: BHICTPAauBaTh
JIOTUYECKHU HETIPOTUBOPEUUBYIO LIETIOUKY
pacCyXJI€HHUI ¢ OIIOPOIl HA U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (HU3NYECKUE SIBIICHUS;

Pemenne yueOHbIX
U TIPAKTHUKO-
OPUCHTUPOBAHHBIX
3a1a4

Hroro no pazneny
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Paznen 4. JJIEKTPOAUHAMMU

KA

4.1 |DnekTpocTaTuka

10

bubmnoreka LIOK

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

-YUUTBIBATh I'PaHUIIbI IPUMCHCHNUA U3YYCHHBIX

Pemenune yueOHBIX

(GU3HYECKUX MOJEIICH: TOUCUHBIN IIEKTPUICCKHIA Y MIPaKTUKO-

3apsij MpU perieHny (pU3nuecKux 3aaad; OpPUEHTUPOBAHHBIX
3a/1a4

-pacrio3HaBaTh (hu3nyecKue SBICHUs (Tporecchl) U | Pemenne yqeOHBIX

OOBSCHATH UX HA OCHOBE 3aKOHOB Y IIPaKTUKO-

AIIEKTPOJMHAMUKH: 3JEKTpU3aLUs TEM, OpPUEHTUPOBAHHBIX

B3aUMO/ICHICTBUE 3apsI0B; 3a/1a4

-OIACHIBATh U3YYEHHBIE JIEKTPUUECKUE CBOMCTBA
BEIIECTBA U ANEKTPUUYECKHUE SBICHHUS (ITPOLIECCHI),
UCIOJIB3YS PU3NYECKUE BETUUHUHBI: 3JIEKTPUUECKUI
3apAn, JIEKTPUUECKOE T10JI€, HANIPSHKEHHOCTD 1014,
MIOTEHIM AN, Pa3HOCTh ITOTEHIIMAJIOB; IPA OIIMCAHUU
MPaBUIBHO TPAKTOBATH (PU3UUYECKUI CMBICIT
HCIOJIb3YEMBIX BEJIMYUH, UX 0003HAUEHUS U
eIMHUIIBI; YKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE
JAaHHYIO (PU3UYECKYIO BETUUMHY C IPYTUMHU
BEJIMYMHAMU,;

YcrHbIil onpoc

-aHaJIM3UPOBATh (PU3HUECKUE MPOLIECCHI U SBICHMUS,
UCTONB3Ys PU3NYECKUE 3aKOHBI M IPUHIUIBL: 3aKOH
COXpaHEHHUs ANEKTPUIECKOro 3apsa, 3akoH Kynona,
IIPU ATOM pa3InyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa, €r0 MaTeMaTHYeCKOe BhIPAXKEHHE U YCIOBUS
(rpaHuIBl, 06J1ACTH) TPUMEHUMOCTH;

VYcTHBIT onpoc

-00BSICHATH OCHOBHBIE MMPUHIUIIbBI JIeicTBUA
KOHACHCATOpa, pa3jindaTh yYCIOBUS UX 0e30macHoro
HCIIOJIb30BaHUS B IOBCEIHEBHOM KHU3HU,

VYeTHBII onpoc



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

-~OCYIICCTBIIATH MPAMBIC U KOCBCHHLIC U3MCPCHUA
€MKOCTH KOHJI€HCAaTopa, MPHU 3TOM BHIOHPATh
ONTHUMAIbLHBIN CHOC06 HU3MCPCHUSA U UCITIOJIB30BATh
M3BECTHBIE METO/IbI OLIEHKU MTOTPEIIHOCTEH
W3MEPEHHIT;

IIpakTrnueckas
paborta

-pelIaTh pacuyE€THBIE 3aJa4U C SIBHO 3aJJaHHOU
bu3nueckoil MozieNbIo, UCIIOb3Ys (PU3NYECKHE
3aKOHBI ¥ IPUHLIUIIBI, HA OCHOBE aHAJIN3a yCIOBUS
3aJjauy BBIOMPATh (PU3NUECKYIO MOJIEIIb, BBIACIATD
¢du3nveckre BeTUInHbI U HOpMYIIbl, HEOOXOMMBbIE
JUIs e€ peleH sl, IPOBOJUTh Pacy€Thl U OLIEHUBATh
PEaTbHOCTB MOYYSHHOTO 3HAYCHHS (PU3NIECKOM
BEJINYHHBI;

Pemenne yueGHBIX
¥ TIPAKTUKO-
OpPUEHTHUPOBAHHBIX
3ama4

-pf€liaTh KA4YCCTBCHHBIC 3aJa4u: BbICTPANBATDH
JIOTUYECKH HETIPOTUBOPEUUBYIO IIETIOUKY
pPacCy)IEHUM C OMOPOM HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3HUYECKUE SBICHHUS;

Pemenne yueGHBIX
U NIPaKTHKO-
OPUEHTHUPOBAHHBIX
3a1a4
Kontponbnas
paborta

4.2

ITocTosiHHBIH
ANEKTPUYECKUI
ToK. Toku B
pa3HbIX cpenax

12

bubmmoreka [IOK

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

- OIIUChIBATH @)HSH‘ICCKI/IG IPOUECCHI U ABJICHUA,
HCIIOJIb3Ys BCIIMYNHBIL: JICKTPOABUIXKYIIAA CHUJIA,
CuJia TOKa, HAllPSAKECHUE, MOIIHOCTh TOKA,
COIIPOTUBJICHUEC YUACTKa LCIH C OCIICAOBATCIIbHBIM
1 IMapaJlJICJIbHBIM COCIMHCHHUEM PE3UCTOPOB;

VYeTHBII onpoc

-OCYILIECTBJIATH IIPSAMBIE U KOCBEHHbIE U3MEPEHUS JlaGoparopHas
5/IC ¥ BHYTPEHHETO CONPOTUBIIEHUS HICTOYHUKA TOKA, | paboTa

IIPU 3TOM BBIOMPATh ONTUMAJIBHBIN CIIOCO0

WU3MEPEHMS U HCIIOIb30BATh U3BECTHBIE METOIbI

OIIEHKH ITOTPENTHOCTEN U3MEPEHU;

- BBITIOJIHATB YKCIIEPUMEHTHI 110 UCCIIEJOBAHUIO [IpakTnueckas
AJIEKTPOJIN3a U CMELIAHHOIO COCAVNHEHUS pabota
IIPOBOJIHUKOB C MCIOJIb30BAHUEM IPSIMBIX U JlaGoparopHas
KOCBEHHBIX H3MEPEHH, TPH ITOM (POpMyIupoBaTh |padboTa

npoOaeMy/3amady ¥ THIIOTE3y Y4eOHOTO
AKCIIEPUMEHTa, COOUPATh YCTAaHOBKY M3
MPEUIOKEHHOTO 000PYI0BaHUSs, POBOIUTH OIBIT
(bopMyIHMpOBATH BBIBOJBI;



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

-pelaTh pacuyETHBIE 3aJa4U C SIBHO 3aJJaHHOU
(UBUYECKON MOJIEITBIO, UCTIONB3Ys (PU3HUECKUE
3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHaJIn3a yCIOBUS
3aJ1auM BHIOMPATh (U3UUYECKYIO MOJIEIb, BBIICTATh
¢du3nveckre BeTUInHbI U HOpMYIIbl, HEOOXOMMBbIE
JUTsl €€ peleHusl, IPOBOJUTH PAacu€Thl U OLICHUBATD
PeaTbHOCTh MOTYYSHHOTO 3HAYCHUST (PU3UIECKOM
BEJIMYMHBI;

Pemenne yueOHbIX
U TIPAKTHUKO-
OPUCHTUPOBAHHBIX
3a1a4

-pelaTh Ka4eCTBEHHBIE 3a/1a4U: BBICTPAUBATh
JIOTUYECKH HETIPOTUBOPEUYUBYIO LIETIOUKY

Pemenne yueOHbIX
U TIPAKTHUKO-

pacCyXIeHHI C OTOPOi Ha U3yUIECHHBIC 3aKOHHBI, OPHEHTHPOBAHHBIX
3aKOHOMEPHOCTHU M (PU3HUYCCKHE SABICHHUS; 3a1a4
KonTponbnas
pabora

Hroro no pazneny 22

Pa3zgea S. UTorosoe moBropenue

IToBTOpEHUE 2 0 Caiit «®u3MKa B IIKOIE» - |-PEHIaTh PacYETHBIC 3a]a4ll C SIBHO 3aJaHHON Pererne yueOHbBIX
AHUMAIIH U CUMYJISITUN (U3HYECKON MOCIBIO, UCTIONB3YS (PU3UUISCKUE U TIPaKTHUKO-
https://www.vascak.cz/phys |3aKoHbI 1 IPUHIMIIBI, HA OCHOBE aHAJIM3a YCIIOBUSL | OPUEHTHPOBAHHBIX
icsanimations.php?l=ru 3a]a4d BEIOMpaTh (PU3HUCCKYIO MOJIEITb, BBIACIATL | 3ama4
LearningApps.org caiiT (bu3nveckre BeTUUMHBI U HOPMYJIbI, HEOOXOMMBbIC
MOIZICPIKKH OOYUCHHS U JUTst €€ pelieHw s, TPOBOIUTH PacUEThl U OIICHUBATH
NPETIOIaBaHusl C TOMOIIBIO | PEATbHOCTD MOMYYEHHOTO 3Ha4eHHs (PU3NIECKOit
HEOOJIBIITNX BCJIMYHUHBI,
OOIIETOCTYITHBIX -pelaTh KaueCTBCHHBIC 33]1aUM: BBICTPAUBATh Pemienue yueOHBIX
MHTEPAKTUBHBIX MOIYIECH |JIOTMYECKH HEIMPOTUBOPEUHUBYIO IIETIOUKY U PaKTHKO-
https://learningapps.org/imp | paccyaeHuii ¢ OMopoii Ha U3y4EHHBIE 3aKOHBI, OPHEHTHPOBAHHBIX
ressum.php 3aKOHOMEPHOCTHU ¥ (DU3UYCCKHE SIBJICHUS; 3a1au

OBIIEE KOJIMYECTBO | 68 15

YACOBIIO

ITPOTPAMME

TEMATUYECKOE IINIAHUPOBAHMUE

11 KUIIACC

HauMenoraunue

KoanuecTBOo 4acoB

DJIEKTPOHHbBIE

Cnoco0 oneHkn



https://www.vascak.cz/physicsanimations.php?l=ru
https://www.vascak.cz/physicsanimations.php?l=ru
https://learningapps.org/impressum.php
https://learningapps.org/impressum.php

Ne | pa3nmesioB U TeM Kontpo | [IpakTuy (undposbie) CHHCOK UTOrOBBIX IJIAHUPYEMbIX Pe3yJbTATOB C HTOTOBBIX
n/n nporpammbl | Bcero | abHbIe ecKue o0pa3zoBaTe/ibHbIE yKa3aHUEM 3TAnoB UX ()OPMHUPOBAHUSA TUIAHUPYEMbIX
padoThl | padoThl pecypcenl pe3yJbTaTOB
Pa3nen 1. daekTpoanmHaMmuka
1.1 |MaruutHoe 11 1 3 [[bubmmoTexa [TOK -TIOHUMATh POJIb (PU3UKU B IKOHOMUYIECKOM, VYcrHbIl onpoc
noJe. https://m.edso00.ru/7f41¢c97¢ | TeXHOIOTHYECKOM, SKOJIOTHYECKOM, ColMaabHOi 1 | Perienne yueOHbIX
DNEeKTpOMarHuT ITUYECKOHN cdepax AeaTeIbHOCTH YeJI0BeKa, POJb U | U IPAKTUKO-
Has UHJYKLHUS. MecCTO (PU3UKHU B COBPEMEHHOW HAyYHOU KapTUHE OPUEHTHPOBAHHBIX
MHpa, 3HAYEHUE OMUCATEIHHOM, 3a1a4
CUCTeMAaTU3UPYIOIIEH, 00BICHUTEIBHON U IIPAKTUYECKHE
IPOTHOCTUYECKOHN QYyHKIMIA HU3NUECKOH TeOpHH paboThI
Htoro no pazneny 11
Paznen 2. Kone6anusi u BOJIHBI
2.1 |MexaHu4eckue u 9 1 bu6mmoteka [IOK -Y4YUTHIBaTh TPAHULBI TPUMEHEHUS U3 YIEHHBIX YcrHblil onpoc

AJIEKTPOMArHUTH
ple KoJIcOaHu

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

(bU3NYECKUX MOJETICH:

-pacro3HaBaTh (GU3NYECKUE SBJICHUS (IPOIIECCHI) U
OOBSICHATH MX HA OCHOBE 3aKOHOB
QJICKTPOAWMHAMUKU: IIEPUOANICCKOC IBUIKCHHUC,
rpaduku cCUHyca U KOCUHYCa, YpaBHEHUS
KoJIe0aTeILHOTO MPOIIECcCa, 3aKOH COXPaHEHUs
SHEPIUH NPHU MEXAHUYECKUX U IJIEKTPOMArHUTHBIX
KOJIeOaHUAX

VYeTHBII onpoc
Pemenne yueGHbIX
Y TIPaKTHKO-
OPHEHTHPOBAHHBIX
3a1a4

-OIIMCBIBATH MIEPUOJUUECKOE IBUKCHUE,
UCIOJIb3YS (PH3UUECKHEe BETMUMHBI: KOOPINHATA,
CKOPOCTb, YCKOPEHHUE, IIPU ONUCAHUUTIPABUIIBHO
TPAaKTOBATh (PU3NUECKHI CMBICT UCIIOIB3YEMBIX
BEJINYMH, UX 0003HAYEHUS U

€MHUIIBI, HAXOJUTh (DOPMYJIbI, CBS3bIBAIOIIINE
JaHHYIO (PU3HUECKYIO BETMUUHY C JPYTUMHU
BEJINYMHAMUY;

YeTHBII onpoc
[IpakTrueckas
pabota



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

-BBITIOJIHATH SKCIIEPUMEHTHI TI0 UCCIICIOBAaHHIIO
3aBHCUMOCTH KOOPJIMHATHI OT BPEMEHH C
HCIIOJIb30BAHUEMITIPSIMBIX U3MEPEHUI, TIPU ITOM
hopmynupoBaTh IpPOOIEMY U THIIOTE3Y YIECOHOTO
IKCIIEPUMEHTA, COOUPATh YCTAHOBKY U3
IPENIOKEHHOTO

000pyIOBaHusl, MPOBOIUTE OIBIT U (OPMYITUPOBATH
BBIBOJIBI;

JlaGoparopHas
paborta

-pemaTh pacu€THBIC 3a/1a4H C SIBHO 331aHHOU
(hu3HUECKOi MOJIENBIO, UCTIONB3Ys (PU3HUECKUE
3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIOBHUS
3a/1a4¥ BBIOMPATh (U3HUYECKYIO MOJICIb, BBIICIATh
(u3nueckre BeMMYUHBI U POPMYIIbL, HEOOXOIMMbIE
TS €€ pelIeHM s, POBOIUTH PACUYETHI M OI[CHUBATH
PEaTbHOCTb MOJYYCHHOTO 3HAUCHHS (PU3UIECKOM
BEJIMYHHBI;

Pemenne yueOHbIX
U TIPAKTHUKO-
OpPUEHTUPOBAHHBIX
3a1a4y
KonTponbHas
pabora

-p€liaTb KAYCCTBCHHBIC 3ala4M: BLICTPpAUBATDh
JIOTUYCCKHU HCIIPOTHBOPCUYMBYIO LICIIOYKY

Pemienne yueGHbIX
U TIPAaKTUKO-

paccyXJIeHHH C OMOPOI Ha N3YYSHHBIE 3aKOHHI, OPHEHTHPOBAHHBIX
3aKOHOMEPHOCTHU U (PU3HUYECKUE SIBIICHUS; 3a7a4
2.2 MexaHuueckue 1 bubnnorexka HOK - pacrio3HaBaTh (pusnueckue siaeHus (mpoueccel) U | Pemenne yueOHbIX
PIIEKTPOMArHUTHBI https://m.edsoo.ru/7f41c97¢ | 0OOBACHATH UX: BOJHBI U BOJIHOBBIC MIPOIIECCHI; U TIPAKTUKO-
€ BOJIHBI OPHEHTHPOBAHHBIX
3a1a4

-OIIMCBIBATH BOJHOBOE JIBUKECHUE, UCIIOIb3YS
(u3nyecKre BEIMUNHBI: JIMHA BOJIHbI, CKOPOCTh
pacnpocTpaHeHus1, TEPUOL, IIPU ONUCAHUU
MPaBWJIbHO TPAKTOBATh GU3NYECKUN CMBICTT
UCIOJIb3yEMBbIX BEJTMUNH, UX 0003HAUEHUS U
€IMHUIIBI, HAXOIUTh (POPMYJIbI, CBSA3BIBAIOLINE
JAHHYIO (PU3HUECKYIO BETUUUHY C IPYTUMHU
BEJINYMHAMUY;

Pemienune yueGHbIX
U TIPaKTHKO-
OpPUEHTHUPOBAHHBIX
3ama4

-aHAJIIM3UPOBATH (1)I/ISI/ILIeCKI/Ie IMPONLECCChI U SIBJICHUA,
HCIIOJIb3YA (I)I/I3I/I‘-IGCKI/IC 3aKOHBI U ITPUHIATIIBIL:

VYeTHbII onpoc



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

2.3

Onrtuka

10

bubnuoreka [IOK

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

- BBIIIOJIHATDH SKCIICPUMCHTBI 11O UCCIICIOBAHUIO
3aBUCHMOCTH JUTHHBI BOJIHBI M YaCTOTHI OT UX
YCJIOBHSI PACIPOCTPAHEHHUS, C UCTIOIB30BAHHEM
IPSAMbBIX U KOCBEHHBIX U3MEPEHHH, IPH STOM
(dhopMynupoBath npodiIeMy, 3aa9y U TUIOTE3Y
y4e0HOr0 3KCIIEPUMEHTA, COOUPATh YCTAHOBKY U3
MIPEITI0KEHHOTO 000PYA0BAHHUS, TPOBOAUTH OMBIT U
(bOpMyITUPOBATH BBHIBOJIBI;

JlaGoparopHas
paborta

-OCYILIECTBIISTH NMPSMbIE U KOCBEHHBIE U3MEPEHUS
(hM3HUECKUX BEIIMYUH, IIPH 3TOM BBIOUPATH
ONTUMAJIBHBIN CMIOCO0 U3MEPEHHS U UCTIONB30BATh
W3BECTHBIE METOIbI OIIEHKH MOTPEIIHOCTEN
HM3MEpPEHU

IIpakTuyeckas
pabora

-pemarh pacu€THbIE 3aJJa4M C IBHO 33JaHHOMN
¢bu3nyeckoil MoseNbIo, UCIIONb3Ys PU3NYECKHE
3aKOHBI ¥ IPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS
3aJa4u BBIOMpaATh (PU3MUECKYIO MOJIEIb, BBIJEIATh
(u3nueckre BeIUYUHBI U GOPMYJIbl, HEOOXOIUMbIE
JUIs €€ pelIeHUs], TPOBOAUTH PacU€Thl U OLICHUBATH
PEaIbHOCTB MOJIYYEHHOTO 3HaU€HUsI PU3NYECKOM
BEJIMYUHBI,

Pemenne yueGHBIX
U NIPaKTHKO-
OpPUEHTHPOBAHHBIX
3a1a4
IIpakTrueckas
pabota

-p€iuaTh KAYCCTBCHHBIC 3aa4Yu: BbICTPaBaTh

Pemenne yueOHbIX

JIOTUYECKH HEMTPOTUBOPEUYUBYIO LIETIOUKY Y TIPaKTHUKO-
pacCyXIEHHI C ONOPOM HA U3YUYECHHBIE 3aKOHBI, OPUEHTHUPOBAHHBIX
3aKOHOMEPHOCTHU U (pU3HUYECKHE SBICHHUS; 3a1a4y

KontponbHas

paborta
-pacnio3HaBaTh QpU3nYecKue sBieHus (mpouecchl) | Pemenne yueOHbIX
OOBSICHATH MX HAa OCHOBE MOJIEKYJISIPHO- Y TIPaKTHUKO-
KHHETUYECKOW TEOpUU CTPOCHHUSI BEILIECTBA! OpPUEHTUPOBAHHBIX
muddy3us, OpOyHOBCKOE ABHKEHHE, CTPOCHUE 3a1a4y

KUJKOCTEN U TBEPIBIX TEJ, N3MEHEHHE 00bEMa Tel
P HarpeBaHuU (OXJIaKIACHUN);



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

-OIIMCBIBATH U3YYEHHBIE TEIUIOBBIE CBOMCTBA TEI U
TEIUIOBBIE SIBJICHUS, UCIIOIb3Yys (U3NYECKHE
BEJIMYUHBIL: IaBJIICHUE Ia3a, TeMIIepaTypa, CPEeIHssA
KMHETHYECKasi JHEPTUs XaOTHUECKOr0 IBUKCHUS
MOJIEKYJI, CPEIHEKBAIPATUYHAS CKOPOCTh MOJIEKYI;

YcrHbIi onpoc

- BBIIIOJIHATDH SKCIICPUMCHTBI 110 UCCIICIOBAHUIO
3aBUCHMOCTH pabOThI OT M3MEHEHHUS SHEPTHH,
BO3HUKAIOIINX B IIPY)KUHE U PE3SHHOBOM 00pasiie, OT
ux aedopMaIiy U YCIOBUH paBHOBECHS TBEPIOTO
Tela, UMEIOLIET0 OCh BPAICHUS, C HCIIOJIb30BAaHHEM
IPSAMbBIX U KOCBEHHBIX U3MEPCHUH, ITPU 3TOM
(dhopMyipoBaTh MpodIeMy/3aiady u TUIIOTE3y
y4e0HOT0 SKCIIEPUMEHTA, COOUPATh YCTAHOBKY U3
PEUI0KEHHOTO 000PYI0BaHUS, TIPOBOJIUTH OIIBIT H
(bOpMyITUPOBATH BBHIBOJIBI;

JlabopaTtopHas
paborta

-IIPOBOJIUTH KOCBEHHBIE U3MEPEHMSI UMITYJIbCA,
KUHETUYECKOW U MOTEHIMAIIbHON 3HEpPTUuu, paboThl,
IpU 3TOM BBIOMPATh ONTUMAJIbHBINA METOJ
M3MEpEeHUs, OLIEHUBATh a0COJIFOTHHIE U
OTHOCHUTEIIBHBIE TIOTPEIHOCTHU MPSAMBIX U
KOCBEHHBIX U3MEPEHUN;

JlaGopaTopHas
pabora

-pemaTh pacuéTHbIE 3a/1a41 C SIBHO 331aHHON
(u3nuecKoil MOJEINbI0, UCIOJB3YS (PU3UUECKHE
3aKOHBI U PUHIIMIIBI, HA OCHOBE aHAJIN3a YCIOBUS
3a/1a4d BEIOMPATH (PUBUUECKYIO MOJIENb, BBIJICISATh
¢busnyeckre BeTUYUHBI U GOpMYIIbI, HEOOXOIUMBIE
ISt €€ peleH s, IPOBOIUTH PACUETHI U OIICHUBATh
pearbHOCTh MOJIYYEHHOTO 3HaUeHHsI (Pu3ndecKoi
BEJIMYHHBI;

Pemenne yueOHbIX
Y TIPaKTHUKO-
OpPUEHTUPOBAHHBIX
3a1a4y

-pelaTh KaueCTBEHHBIE 33/Jaui: BHICTPAUBATh
JIOTHYECKH HEMTPOTUBOPEUNBYIO LIETIOUKY
paccyXAeHHUH ¢ OOpoii Ha U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE SBICHUS;

Pemenune yueGHBIX
Y TIPaKTUKO-
OpPUEHTHUPOBAHHBIX
3a1a4
KoHnTponbsHas
pabota

Hroro no paszneny 24

Pa3nen 3. OcHOBBI cienAIbLHON TEOPUH OTHOCHTETbHOCTH




3.1

OcuoBer CTO

bubnmmoreka [IOK

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

-aHANM3UPOBATH U 00BACHATH NocTyaatel CTO, npu
3TOM HCIOJIb30BaTh MATEMATUYECKOE BBIPAKEHUE
3aKOHOB, YKa3bIBaTh YCJIOBUS IPUMEHUMOCTH
nocrynaroB CTO.

I'paHuipl PUMEHUMOCTH KJIACCHUUECKOMN
MexaHuku. IlocTynarel cnenuanbHON Teopun
OTHOCUTEJIBHOCTH: HMHBAapUAaHTHOCTb MOJIYJIS
CKOPOCTM CB€Ta B  BaKyyMmMe, IIPHUHLHI
OTHOCHUTEJIBHOCTH DHWHILTEIHA.

OTHOCHTENBHOCTH

OJIHOBPEMEHHOCTH.  3aMeJICHUE

BPEMEHM U COKpALUEHHUE [UIMHBI.

OHeprus u HMITYJIBC

PENATUBUCTCKON YaCTULBL.

CBsi3p Macchl C JHEpPruel M HMITYJIbCOM
PENATUBUCTCKOM ~ YaCTHIIBL. OHeprus|

ITOKOsI.

Pemenune yueGHBIX
Y TTPAKTUKO-
OpPUEHTHUPOBAHHBIX
3ama4

-00BSACHATH 0COOCHHOCTH MPOTEKAHHUS (PUZNIECKUX
SABJICHUM:

YcrHbIit onpoc

- 3ToM (GOPMYITHPOBATH MPOOIIEMY/3a1auy U
TUIOTE3Y Y4€OHOTO SKCIIEPUMEHTA,
(bopMyTUpPOBaTh BHIBOJIBI;

YCTHBIA OIIPOC

-peniath pacuéTHbIE 3aJa41 C IBHO 331aHHOM
¢bu3nveckoil MoseNbI0, UCTIOB3Ys (PU3NYECKHE
3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHallM3a yCIOBUS
3aJ]au BBIOMpATh (PU3NUYECKYIO MOJIEIb, BBIACIATD
¢buznyeckue BeJIMYUHBI U POpPMYIIbl, HEOOXOAUMbIE
JUIsl €€ peleHus], IPOBOIUTh PacYEThl U OLIEHUBATh
PEATBLHOCTH MOJIyYEHHOTO 3HAUCHUS (PU3NIECKON
BEJIMYMHBI;

Pemenune yueGHBIX
Y IPAKTHKO-
OpPUEHTUPOBAHHBIX
3a1a4y
IIpaxTrueckas
pabora



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

-pelIaTh KA4YCCTBCHHBIC 3aa4u: BbICTPANBATDH
JIOTUYECKH HETIPOTHBOPEUUBYIO LIETIOUKY
PacCyX)IEHHUI C ONOPOM HA U3YyYECHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SBICHHUS;

Pemenune yueGHBIX
U NIPaKTHKO-
OpPUEHTHUPOBAHHBIX
3a1a4
Kontposbnas
paborta

Hroro no pazneny

4

Pa3nen 4. KBantoBasi pusuka

4.1

OJIEMEHTHI
KBaHTOBOU OITHUKHU

6

bubmnoreka LIOK

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

-YUUTBIBATh I'PaHUIIbI IPUMECHCHNU U3YYCHHBIX

Pemenne yueGHBIX

(bu3HYECKUX MOJEIIEH TIPU PEeIICHUHN (PU3NIECKIX U TIPaKTHUKO-

3ajad; OpPUEHTHPOBAHHBIX
3a71a4

-pacrio3HaBaTh (hu3nyecKue sSBIeHuUs (mporecchl) U | Pemenne yueOHBIX

OOBACHATH UX Ha OCHOBE 3aKOHOB ¥ IIPAKTUKO-

AIIEKTPOJMHAMUKU: OpPUEHTHPOBAHHBIX
3a7a4

-OIACHIBATh U3YYEHHBIE JJIEKTPUYECKHUE CBOMCTBA
BEIIIECTBA U IEKTPUUECKUE ABJICHUS (IIPOLIECCHI),
UCIOJIB3YS PU3NYECKUE BETUUUHBI: TIPU ONKUCAHUU
MPaBUIBHO TPAKTOBATH (PU3UUECKUIN CMBICIT
HCIIOJIb3YEMBIX BEJIMYUH, UX 0003HAUYEHUS U
eIMHUIIBI; YKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE
JAHHYIO (PU3UYECKYIO BETUUHMHY C IPYTUMHU
BEIIMYUHAMU;

YcrHbIit onpoc

-aHAJIM3UPOBATh (PU3UUECKHUE TPOIECCHI U SIBICHHUS,
UCTIONB3YS PU3MUECKUE 3aKOHBI U TPUHIIUIIBL:

MIPU ATOM pa3nyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHOB, UX MAaTEMaTUYECKOE BhIPAKEHUE U
ycinoBus(TpaHUIIbl, 00JaCTH) MPUMEHHUMOCTH;

VYceTHBIT onpoc

-00BSICHATH OCHOBHBIE MMPUHIUIIbBI JIeHUCTBUS
KOHACHCATOpa, pa3jindaTh YCIOBUSA UX 0e30macHoro
HCIIOJIb30BaHUS B IOBCEIHEBHOM KHU3HU,

YceTHBIT onpoc



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

-~OCYIICCTBIIATH MPAMBIC U KOCBCHHLIC U3MCPCHUA
MIPU 3TOM BBIOMPATh ONTUMAJILHBIN CIIOCOO
HU3MCPCHUA U UCITIOJIB30BATh U3BCCTHBIC MCTOAbI
OILICHKH MOTPEIIHOCTEM

W3MEPEHHIT;

IIpakTrnueckas
paborta

-pelIaTh pacuyE€THBIE 3aJa4U C SIBHO 3aJJaHHOU
bu3nueckoil MozieNbIo, UCIIOb3Ys (PU3NYECKHE
3aKOHBI ¥ IPUHLIUIIBI, HA OCHOBE aHAJIN3a yCIOBUS
3aJjauy BBIOMPATh (PU3NUECKYIO MOJIEIIb, BBIACIATD
¢du3nveckre BeTUInHbI U HOpMYIIbl, HEOOXOMMBbIE
JUIs e€ peleHusl, IPOBOIUTh Pacy€Thl U OLIEHUBATh
PEaTbHOCTb MOYYSHHOTO 3HAYCHHS (PU3NIECKOI
BEJINYHHBI;

Pemenne yueGHBIX
¥ TIPAKTUKO-
OpPUEHTHUPOBAHHBIX
3ama4

-pf€liaTh KA4YCCTBCHHBIC 3aJa4u: BbICTPANBATDH
JIOTUYECKH HETIPOTUBOPEUUBYIO IIETIOUKY
pPacCy)IEHUI C OMOPOM HA U3YYECHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (hU3HUYECKUE SBICHHUS;

Pemenne yueGHBIX
U NIPaKTHKO-
OPUEHTHUPOBAHHBIX
3a1a4
Kontponbnas
paborta

4.2

Crtpoenue
aToMa

bubmmoreka [IOK

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

- OIIUChIBATH (1)H3H‘I€CKI/IG IPOUECCHI U ABJICHUA,
HCIIOJIb3Ys BCIIMYUHBI: 3aps/], MaCCa aTOMaA

VYeTHBII onpoc

-OCYIIECTBIISAITh IIPSIMBbIE M KOCBEHHBIEC U3MEPEHUS JlaGopaTtopHas
UCIIOJIB30BaTh U3BECTHBIE METObI pabota
OLICHKH ITOTPELIHOCTEN U3MEPEHUN;

- BBIIIOJIHATD YKCIIEPUMEHTBHI 10 UCCIIEA0BAHUIO [IpaxkTueckas
AJIEKTPOJIN3a U CMEIIAHHOIO COEANHEHUS paborta
IIPOBOJIHUKOB C UCIIOJb30BAHUEM IIPSIMBIX U JlaGoparopHas
KOCBEHHBIX U3MEPEHUH, IPU 3TOM (popmynrpoBaTh |paboTa

npobaemMy/3agauy U TUIOTe3y Y4eOHOro
IKCTIIEPUMEHTa, COOUPATh YCTAHOBKY U3

MPEIOKEHHOTO 000PYAOBaHUS, TPOBOJAUTD OTIBIT U

(GbopMyIMpPOBATh BBHIBOJIBI;



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

-pelarh pacuE€THBIE 3aJ1a4U C IBHO 3aJIaHHOM

Pemenue

¢bu3n4ecKkoil MoseNbIO, UCIONb3Ys PU3NYECKHE Y TIPaKTH

3aKOHBI U NPUHIUIIBI, HA OCHOBE aHAJIN3a YCIIOBUSA | OPUCHTHY

3aJa4u BbIOMpaATh (PU3HUECKYIO MOJIEINb, BBIACIATh | 3a7ad

¢busnveckne BeTUIUHBI U (POPMYIIBI, HEOOXOTUMBIE

U1 €€ pelIeHus], IPOBOAUTh PAcUEThl U OLICHUBATh

pearbHOCTh MOJTYYSCHHOTO 3HAYCHUS (PU3UIECKOI

BEJIMYMHBI;

-pelaTh KaueCTBEHHBIE 3aJjaui: BBICTPAUBaTh Pemenue

JIOTMYECKH HEMTPOTHUBOPEUYHUBYIO IIETIOUKY U TIPaKTH

paccyXAeHUI C ONOPOI Ha N3yYCHHbIE 3aKOHBI, OPHEHTH[

3aKOHOMEPHOCTH U (PH3UUECKHUE SIBIICHHUS; 3amad
KonTpom
pabora

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no paszneny 15

Pa3nes 5. DjieMeHTHI ACTPOHOMMH M ACTPOPU3UKHU



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

5.1 DnemeHThI 7 bubmuoreka [JOK -pemaTh pacu€THbIC 33J]a4M C SIBHO 3aJaHHOM YCTHBIH O
aCTPOHOMHHU U https://m.edso0.ru/7f41c97c | pu3nueckoli MoENbIO, HCHIONB3YS (PHU3HYecKne
acTpo(U3HUKH 3aKOHBI ¥ IPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIOBHUS
3aJauu BBIOMPATh (PU3HUECKYIO MOJIEIb, BBIICISAThH
¢busnveckne BeTUIUHBI U (POPMYIIBI, HEOOXOTUMBIE
ISt €€ pelIeHH s, IPOBOIUTH PACcUEThl U OIICHUBATh
pearbHOCTh MOIYYEHHOTO 3HaUeHHs (PU3NIeCcKOi
BEJIMYUHBI;
-pelaTh KaueCTBEHHBIC 33/]aui: BHICTPAUBATh Pemenue
JIOTHYECKH HEITPOTHBOPECUYHBYIO IIETIOUKY U TIPaKTH
pacCykJI€HHI ¢ OIOPOH HA U3yYEHHBIE 3aKOHBI, OPUEHTH]
3aKOHOMEPHOCTH U (PU3HUYECKHE SBICHUS; 3a1ad
Pa3nea 6. UToropoe mosropenue
[ToBTOpEHUE 4 Caiit «®Pu3nKa B IKOJIE» - |-pelaTh PACUYETHBIE 3aJa4M C IBHO 3aJaHHOU Pemenne
pe3epBHOE BpeMs 3 AHUMAaLUU ¥ CUMYJISIIIAN (bu3NYeCKOil MOIEIbIO, UCTIONB3Ysl U3NICCKHE U TIPaKTH
https://www.vascak.cz/phys |3akoHbI ¥ IPUHIIMIIEL, HA OCHOBE aHAJIHM3a YCIOBHSI | ODUCHTH]
icsanimations.php?l=ru 3aJ1auu BBIOMPATh (PU3HUUECKYIO MOJICINb, BBIICIATh | 3amad
LearningApps.org cait ¢busnvecKkne BeTUIUHBI U (POPMYITBI, HEOOXOTUMBIE
MOJICPKKH 00y4eHHS 1 ISt €€ pelIeHHsI, IPOBOIUTH PACUEThI U OIICHUBATh
NpPEToAaBaHus C MOMOIIBIO | PEaTbHOCTD IOIyYEHHOTO 3HaYCHUS (prU3ndecKon
HEOOJIBIITNX BCIUYNHEI;
00I1eTOCTYHBIX -pelaTh KaueCTBEHHBIE 3aJJaui: BBICTPAaUBaTh Pemenue
MHTEPAKTUBHBIX MOJYJIEH |JIOTHYECKH HEMPOTHBOPEUYHBYIO IIETIOUKY Y TIPaKTH
https://learningapps.org/imp | paccysxaeHuii ¢ Omopoii Ha H3y4eHHbIE 3aKOHBI, OPHEHTH[
ressum.php 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS; 3a1ad
OBIIEE KOJIMYECTBO | 68
YACOB 11O
I[MTPOT'PAMME

IHOYPOYHOE IINTAHUPOBAHHUE


https://m.edsoo.ru/7f41c97c
https://www.vascak.cz/physicsanimations.php?l=ru
https://www.vascak.cz/physicsanimations.php?l=ru
https://learningapps.org/impressum.php
https://learningapps.org/impressum.php

10 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
®u3nka — HayKa 0 IpUpo/e.
1 Hayunsie MeT(})IK bl HOSH:HI/I;I 1 bubmmorexa [TOK
i A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIero MUpa
Ponb u MecTo pusuku B

5 (GhOpMHPOBAaHUH COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YHOM KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAESITeTbHOCTH JIIOIeH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCUTENBHOCTh MEXAHUUYECKOTO 1 bubnuorexa [JOK
nBwxeHusd. [lepemenienue, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPSAMONIMHETHOE 1 bubnnoreka [JOK
JIBIKEHHE https://m.edsoo.ru/ff0c3620

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

6 CBoOoniHOe majeHne. Y CKopeHue 1 bubnuoteka [JOK
CBOOOIHOTO MaIcHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BUXEHUE.

7 JIBrm>keHre MaTepralbHON TOYKH 10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
3 [Tpunuun otHocuTenbHOCTH ["anuies. 1 bubnuorexa [IOK

WNHepuuanbHble CHCTEMBI OTCUETA.

https://m.edsoo.ru/ffOc3be8



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
https://m.edsoo.ru/ff0c3be8

IIepssbiii 3ak0oH HproToHa

Macca tena. Cuna. [Ipuniun

bu6mmoreka [IOK

9 CyneposHimu cuit. Brop OHU%KOH https://m.edsoo.ru/ffOc3be8
Hprorona asis MarepuanbHOM TOUKU

10 Tpernii 3akoH HproToHa 1151 bubnmoreka [JOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMupHoro tsaroreHus. Cuna

11 Tsokectu. [lepBas kocMuaeckas bubmmorexa [JOK

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

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduurent tpenus.

13 Cuia CszOTI/IBJIeI?I/Iq:I npu I[BI/I)I:CCHI/II/I bubmorexa LHOK

https://m.edso0.ru/ff0c3f76
TeJa B )KUIKOCTH HJIU Ta3e
[ToctynarensHoOe U BpaliaTeiabHOe

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bu6mmoreka [IOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBeCHsI TBEPJIOTO Tea
HNMnynec MaTepuanbHOM TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Hmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE TBUKEHHE
Pabota u Mo1IHOCTD CHITBI.

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

17 [ToreHmanpHas 3HEPTHUsl. bubnmuotexa [JOK

[ToreHManbHas 3HEPrust ynpyro

https://m.edsoo.ru/ff0c461a



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
https://m.edsoo.ru/ff0c461a

ne(pOpMHUPOBAHHON MPY>KUHBL.
[ToTeHumanbHas SHEPTUsl TeIa BOIN3U
HOBEPXHOCTHU 3eMIIn

18

IloTeHIMaNbHBIC ¥ HEIOTCHITUAIBHBIC
cuitbl. CBsA3b paboThI
HEIOTEHITUAIIBHBIX CUJI C U3MCHECHUCM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPruu

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

19

JlaGopaTtopHnast pabota
«HccnenoBanue CBs3H PabOTHI CUITHI C
U3MEHEHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha IPUMEPE PACTSHKCHUS
PE3UHOBOTO KI'yTa)

20

KonTtponpsHast pabora o Teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXPAaHEHHUs B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

22

23

24

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

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

Macca monekyn. Konuyecto
BemectBa. [locTtostHHas ABoraapo
TermmoBoe paBHOBecue. TemnepaTypa
u e€ u3mepenue. lllkana remneparyp
Ilenbcus

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc2



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

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBueHue MKT https://m.edsoo.ru/ffOc4fde
AOlcomoTHas TeMIiepaTypa Kak Mepa
26 CpeHel KHHETHYECKOM SHEPruun bubnnoreka [HOK
JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH JlambToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota
98 «HccnenoBanre 3aBUCUMOCTH MEKIY
napaMeTpamMu COCTOSHHUS
Pa3peKeHHOTro raza
29 H3onponecchl B uACATBHOM ra3e U X bubnnorexa [HOK
rpaguyecKoe npeICTaBICHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U
30 crocoObI e€ n3menenusi. Konnuecto bubnuorexa [JOK
TEIUI0THI U paboTa. BHyTpeHHss https://m.edsoo0.ru/ff0c5952
SHEPrusl OJTHOATOMHOI'O UJI€AJIBHOTO
rasa
bu6mmoreka [IOK
31 Buytet Tenonepeay https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BELLIECTBA.
32 KommuectBo TemnoTs! mpu bubmmorexa [OK
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenade. AnuabaTHbIN mpolecce
33 [TepBblit 3aKOH TEPMOJAMHAMUKH U €TI0 bubmuoreka [IOK
IIPUMEHEHHE K U30MpolLeccam https://m.edsoo.ru/ffOc5efc
34 HeoGpatumocTs nporeccoB B bubnuorexa [IOK

npupoje. Bropoi 3akoH

https://m.edsoo.ru/ff0c6230



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
https://m.edsoo.ru/ff0c6230

TCPMOANHAMHUKNU

[Tpunmun gevicteus u KIIT/ Tenmooi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KI1JI
37 DKoJIorHu4YecKre mpooIeMbl
TEIUIOHEPTETHKU
38 O6o6maromuii ypok «MoneKkyspHas bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponpHas pabora o Teme
39 «Momnexynspnas pusuka. OCHOBBI bubmmorexa LOK
YU ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCHUTEJIbHAS
41 BJIAKHOCTh BO3/1yxa. HachlmeHHbIi bubmmorexa [JOK
Ayxa. = https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edso0.ru/ff0c65f0
kpucTayibl. COBpEeMEHHBIC MaTEePHAITBI
[InaBrneHue M KpUCTAIIU3AIIHS.
43 VnenbHas Tel'IJ'II())Ta HJ'IaBJ'IeII;I/ISI bubmmorexa [OK
8 ' https://m.edso0.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YpaBHEHHE TeIIOBOro bananca https://m.edsoo.ru/ff0c6820
OneKTpu3anus Tei. JNeKTPUIECKUN
bu6mmoreka [IOK
45 3apsia. JIBa BUIa DIEKTPUUECKUX

3aps/i0B

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

[IpoBOIHMKH, TUATIEKTPUKH U

46 [IOJIVIIDOBOAHUKHU. 3aKOH COXPaHEHUS buGnnorexa LIOK
YHpoBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJICKTPUYECKOTO 3apsiia
B3aumonelictBue 3apsiioB. 3akoH
47 Kyiona. ToueuHbIN dIEKTPUYECKUI Eubmorexa ITOK
Y ' p https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsx€HHOCTB 2JIEKTPUYECKOTO
48 nons. [IpuHumn cynepno3suuuu bubnnoreka [HOK
ANEKTPUYECKHUX ToneH. JInnun https://m.edso0.ru/ff0c6df2
HaIPsKEHHOCTU
Pabota cun 37eKTpoCcTaTHIeCKOTo
49 otst. Ilorenuman. PasHocts Bubmorexa ITOK
' Hait. https://m.edsoo.ru/ff0c6f00
[IOTEHIMAJIOB
[IpOBOIHUKH U OUBIEKTPUKHU B
50 3J1peKT OCTaTUYECKOM HOIJ)'Ie bubnmorexa LOK
P ] https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6mmoreka [IOK
51 DnexTpoéMkocTh. KoHnencaro
P A P https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTH TIIOCKOTO
52 KOHJEHcaTopa. DHEPTHU 3apsKEHHOTO bubmmorexa [TOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlabopaTtopHast pabota "M3mepenue
ANEKTPOEMKOCTH KOHIeHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOITMPOBAILHOTO
54 amnmnapara, CTpyWHOT0 MpUHTEpa.

DIIeKTpOoCTaTUYECKas 3alIHTa.
3a3emileHne AIEKTPONpruOOpOB



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

55

56

57

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conpotusnenue. 3akon Oma jist
y4acTKa Ienu

[TocnenoBarenvHOE, MapaiesbHOE,
CMEIIIaHHOE COCAMHEHHE
npoBoAHUKOB. JlaboparopHas pabota
«M3yueHne cMemaHHOro COeIMHEHUs
PE3UCTOPOBY

PabGoTa 1 MOIIHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0c74f0

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

58

3axoH OMa 715 OJTHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/IC nctouHuka Toka u
€ro BHYTPEHHETO COIPOTHBIICHUS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

60

61

62

PesepsHbliil ypok. KonTpoibHas
pabora no Teme "OnexkTpoauHamuka /
Bcepoccuiickas mpoBepouHas padboTa
Ob6o06maromuit ypok
«OnexTponuHamukay / Beepoccuiickas
poBepoyHas paborta

DJIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUYECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c8c56

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

[MoynpoBoAHUKH, UX COOCTBEHHAS U

63 IIpUMeCcHas POBOAUMOCTb. CBOICTBA 1 bubnmoreka [JOK
p—~n-nepexona. IlonynpoBoIHUKOBBIE https://m.edsoo.ru/ffOc84ae
npuOOpbI
DNEKTPUYECKUM TOK B PaCTBOPAxX U

64 paciuiaBax 3J€KTPOJIUTOB. 1 bubmumoreka [IOK
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKHI TOK B Ta3ax.

65 CamocTosTenbHbIN 1 1 bubnuorexa [JOK
HECAMOCTOSTENBHBIN pa3psaa. MoaHus. https://m.edsoo.ru/ffOc84ae
Ilma3ma
DneKTpuuecKue Mpudopsl U

66 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ffOc86fc
0€e30MacHOCTH
KonTponbhas pabota mo Teme

67 «9nexrpocratuka. [locTosHHBIN 1 bubnmnorexa [JOK
ANEKTpUYECKuil TOK. TokH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

68 PesepBHblit ypok. O600maronmii ypok 1 bubnuoreka [IOK
no teMam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

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

1 B3auMoOAcicTBHE. MarHuTHOE II0JIE. 1 bub6nmoreka [IOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edso00.ru/ff0c9778
MarHuTHON MHIYKIIUH
MaruuTtHoe 1ose MPOBOJHHKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3aunmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas padota «/3yuenue 1 1 bubmmoreka [JOK
MarHUTHOTO TOJIL KATYLIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [IOK
«HccnenoBanue neMcTBUS https://m.edsoo.ru/ffOc9acO
MIOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha

5 JBHOKYIIYIOCS 3apSHKEHHYIO YACTHILY. 1 bubmuoreka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpomMarHuTHas HHAYKIus. [loTok

6 BEeKTOpa MarHUTHON 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

nHaykiuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHID)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MarHUTHOTO TIOJIST KaTYIIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

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

O6o6maromuii ypok «Marautoe
noJie. DNEeKTPOMarHuTHasE MHAYKIUSD)

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

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

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

11

KonTponbhas padbota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

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

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHEprun

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

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTHU OT JJIMHBI HUTHU WU 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

QJICKTPOMArHMTHBIC KoJieOaHus B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
SJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIUr B UACAJIbHOM
KoJIe0aTeIbHOM KOHTYpE

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

16

IIpencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanus. Pe3onanc.
BeIHYKICHHBIC 3JIEKTPOMAarHUTHBIC
Kose0aHus

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

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U
JICHCTBYIOIIEE 3HAYEHUE CUIIbI TOKA U
HaIpsKEeHUs

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

18

19

20

Tpaucpopmarop. IIpoussoactso,
nepenavya u noTpedieHue
JIEKTPUYECKON YJHEPTUN

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JINHUH 3JIeKTponepenady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnonp3zoBanus
3JIEKTPOIHEPTUHU B MOBCEIHEBHOM
KA3HU

bu6nmorexa 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

MexaHnu4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacIpoOCTpaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Tonepeunblie ¥ MPOIOJIbHBIE BOJTHBI
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 LIOK
p ' https://m.edsoo.ru/ffOccfe
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmomnoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJIHOM Cpejie. bubmmoreka [JOK
Toueunslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
p L P https://m.edsoo.ru/ffOcd4e0
M300pakKeHUH B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
28 BHYTpeHHee oTpakeHue. [IpenenbHbiin bubmuorteka [IOK
YTOJI IOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «M3mepenue bu6muoreka [IOK
[OKa3aTeJis IPEJIOMIICHUS CTEKIIAa https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne N300pakeHH B bu6mmoreka [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. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue CBOMCTB
M300paXEHUI B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. Ller. JlabGopaTopHas
pabota «Habmonenue aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakiuonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOoCTh CBETOBBIX BOJIH. Bbu6motreka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue npuOOpbI U yCTPOUCTBA U
YCIIOBUS UX 0€30TIaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHuku. [loctynarsl bubnnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. BuG OK
nom
37 3ameIeHre BpEMEHH U COKpaIlleHue morera L
R https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYJIbC PEISITHBUCTCKOM Eubs OK
38 gacTullbl. CBSI3b MaCChI C YHEPTHUEH U nommoreka L1
HMITYTHCOM, DHEprus HOKOS https://m.edsoo.ru/ffOcfc68
Kontponbnas padota «Onrtuka. BuG OK
39 OCHOBBI CIETIHATTHFHON TEOPUHU nomorexa I

OTHOCHUTCIBHOCTH

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

bubnunorexa LIOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIEI0BAHUE Eu6 LIOK
nOIMoTEKA
41 . A.T.
porospexra. Onrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddpexra. YpaBHEHHE
42 BﬁHmTegI)Ha .]'qu)l(b(i)OTOB(l)(geKTa bubnxorexa IOK
A ' https://m.eds00.ru/ff0d015e
«Kpacnas rpanuna» dhotorpdexra
Jasnenue cBera. Onbitsl [1. H.
43 JlebeneBa. XuMuueckoe ACHCTBUE bubmorexa LIOK
AeBd. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHu4eckue ycTpoucTsa u
MIPaKTHYECKOE MPUMEHCHHUE:
44
dhoToseMeHT, GOTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/T
45 Pemenue 3aga4 o TemMe «JIEMEHTHI bubnunoreka LIOK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OmBITEL
46 Pesepdopna no paccesHuro a-4actu bubmmorexa [OK
pLOpPA p t https://m.edsoo.ru/ff0d091a
[LmanerapHast MOJ€Ib aTOMa
bubnmnorexa LIOK
47 IT b
OCTYHATRL HOpa https://m.edsoo.ru/ff0dOafa
Hznyyenne u noriomieHue (oTOHOB
48 II I/I};'Iqe eX0/Ie aTOMEIlH co Hi‘o OBHS bubmmorexa [IOK
p pexol . A P https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha Apyroi. Buasl ciekTpoB
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
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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BBIHYXKACHHOC U3JTYUCHUC

50

51

52

53

54

55

OTKpBITI/Ie PaaIruOaKTUBHOCTH. OnBITH

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMOaKTUBHOCTH Ha KUBbIC
OpTraHU3MBI

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

DHeprusi CBA3U HYKJIOHOB B si/Ipe.

S nepHble peakuuu. SnepHbii
peaktop. [Ipo6iiembl, IEPCIICKTUBHI,
SKOJIOTHYECKHUE aCIEKThI SACPHOM
SHEPreTUKHU

OnemeHTapHbIe YacTULIBI. OTKpBITHE
o3UTpoHa. MeTo bl HaOMI0IeH s U
pPErucTpanyy dJIEMEHTapHBIX YACTHILI.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3anmMoaercTBUg. EMMHCTBO
(u3nYecKoil KapTUHBI MUPa»

Otansl pa3BUTUS ACTPOHOMUHU.
[TpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHHe acTpoHOMHUU. Bun
3BE3HOrO Heba. Co3Be3ausl, spKue
3Bé3}II)I, IIJIAHETHI, UX BUIUMOC
neuxkenue. ColnHeyHas cucTeMa

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

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

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

bu6nmnorexa 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

56

Comnnaue. CoyHeuHast aKTUBHOCTD.
Hctounuk sueprun CoiHia v 3BE3]1

S7

3BE3bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TJIABHOU
II0CJIeI0BAaTENbHOCTU. BHYyTpeHHEE
cTpoeHue 3BE311. COBpeMEHHbIE
MPEACTABICHUS O POUCXOKICHUU U
sBotounu CoJiHIA U 3BE3]T

58

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxenue u nuxenue CosHua B
lNanaktuke. ['anmaktuku. Y€pHbie
JBIPBI B SIPAX TaJaKTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bosbmoro B3peiBa.
PennkroBoe uznydeHue.
Meraranaktuka

60

61

HepemeHHHe HpO6J’IeMH ACTPOHOMHUU

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUH U aCTPOPUIUKI»

62

O6o06matomuit ypok. Ponb gpusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIHMAIbHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
yesoBeKa

63

O6o0maromuii ypok. Poms u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOUN HAYYHOU KapTHHE MHUPA

64

O6o06maromuit ypok. Poib




(busnueckoit Teopun B GOpMUPOBAHUH
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Koxa
NPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha TpUMEpax poJib W MecTo (u3uku B
(hopMUPOBAaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKOU NESATEIbHOCTH

moaei

10.2

Y4YUTBIBaTh TPAHHIIBI IPUMEHEHHS H3YyYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATBbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JJIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacnio3naBath (usmueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETUUYECKOW Teopuun
CTpPOCHMsI BELIECTBA U  JJIEKTPOJUHAMHKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPsIMOJUHEIHOe JBHXKEHHE, CBOOOJHOE MaJeHHe
T€d, JABWXKEHHE IO OKPY)XHOCTHU, WHEpLHs, B3aUMOJCICTBUE TEI;
nuddy3us, OpOYHOBCKOE JBUIKEHHUE, CTPOCHUE IKUIAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxJlaXkieHnHn), TEMJIOBOE paBHOBECHE, HCIApEeHHe, KOHJIEHCallus,
IJIaBJI€HUE, KpUCTAJUIM3allUs, KWUIIEHHE, BJIAXXHOCTh BO31yXa,
MOBBIIICHNUE JAaBJICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy I[apaMeTpaMH COCTOSIHMSI Ta3a B M30IpoLeccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apgaa0B

OnwuceiBaTh MEXaHWYECKOE JBIKEHHE, UCHOIb3ysd (u3nyeckue
BEJIMYUHBL: KOOPJIHWHATA, IIyTh, MEPEMENIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tella, CWJIa, WMIOYJIbC Tella, KWUHETUYECKas DHEPIus,
MOTEHIMabHasE SHEprus, MeXaHudeckas paboTa, MexaHU4yecKas
MOIITHOCTh; TIPY ONMMCAHUH NMPABUIIBHO TPAKTOBATh (PU3NUECKHI CMBICIT
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAu€HUs M €JAMHUIIbI, HaXOAWUTH
(hopMyIIbl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINMYMHaMU

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TE€I U TEILUIOBBIC




10.6

10.7

10.8

SIBJICHUSI, UCHOJBb3ys (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CPEAHSs KHHETUYCCKas OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJIpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHSS JHeprusi, paboTa rasa,
KOd(pPUIIMEHT TOJIE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENS, IPHU
ONHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMbIX BEJIUYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbI, CBS3BIBAIOIINE AAHHYIO PU3HUUECKYIO BETHUHUHY C APYTHMHU

BCIIMYHUHaAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
QJIEKTPUYECKUE  SBICHUS  (IPOIECCHI), HCMONB3ysd (pu3mueckue
BEJINYUHBI: AIEKTPUYECKUI 3apsn, JIEKTPUIECKOE ouie,
HaNpPsDKEHHOCTh  I10JIs, ITOTEHLMAN, Pa3sHOCTh ITOTEHLUMAJIOB; IIPU
OMMCAaHUU MPABWILHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIIOJIb3yEeMbIX
BEIMYMH, WX OO0O3HAYECHUS W EIWHUIBI; YKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIME JAaHHYIO (U3MYECKYl0 BEIUYMHY C JAPYTUMHU

BCINYNHaMUN

aHaJIM3UpoOBaTh (PU3MUYECKHE MPOLECChl M  SABJICHMS, HCHOIb3Ys
¢u3nyeckye 3aKOHbI U MIPUHLMUIIBL: 3aKOH BCEMUPHOTO TsArotenus, |, 1l
u Il 3axonsl HploTOHA, 3aKOH COXpAaHEHUS MEXaHUUYECKON IHEpruH,
3aKOH COXPaHEHMsI UMITYJIbCa, IPUHLUI CYNEPIO3ULMH CUJI, IPUHIUI
paBHONpABUsA HMHEPLUUAIBHBIX CUCTEM  OTCUETA; MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOCHHsS BEILIECTBA, a30BbIE 3aKOHBI, CBS3b
CpeIHEell KUHETHMYECKON SHEpPruu TEIUIOBOTO JBUKEHMSI MOJIEKYI C
aOCOJIIOTHOM TEMITepaTypoil, MEepPBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KynoHa; npu 3ToM
pa3nuyath CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4ecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) IPUMEHUMOCTH
OOBACHATh OCHOBHBIC MPHUHIUIBI JCUCTBUS MAIIWH, NMPUOOPOB U

TEXHUYECKHUX YCTPOMCTB; pa3iuyaTh yCJIOBUS UX O€30M1acHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BbINOMHATE SKCIIEPUMEHTHI IO UCCIIE0BaHUIO0 (PU3NYECKUX SIBICHUN U
IIPOLIECCOB C UCIIOJIB30BAHMEM IPSIMBIX M KOCBEHHBIX U3MEPEHUI; TIPU
5ToM (GOopMYIHpPOBaTh NpodJIeMy (3alady) MW THIOTE3y Yy4eOHOro
JKCIIEPUMEHTa,  coOMpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO

00opynoBaHusl, MPOBOJAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OCYIHCCTBJ'IS[TB mpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (i)I/ISI/I‘-IeCKI/IX

BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHsS U




HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OLICHKN HOFpGHIHOCTGfI I/I3MepeHI/Iﬁ

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QU3NYECKUMHU BEJIMYMHAMH C
HCIIOIB30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MUecKUX BEIMYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3ybTaTaM UCCIECO0BaHNA

CobmromaTh mpaBmiia  0O€30MAacCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIIEIOBAaHU B  paMKax y4eOHOro O3KCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENBCKOM M MPOECKTHOM JEATEIIBHOCTH C HUCIOJIb30BaHUEM

M3MEpUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaAHUS

10.13

Pemate pacuérHple 3a7a4yn ¢ SIBHO 33JaHHOW (DM3HYECKON MOMETBIO,
UCHOJb3ysd (PU3MUECKHE 3aKOHbl M TNPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOAEb, BBLACIATDH
¢usnveckne BETUYMHBI U (HOPMYIIBI, HEOOXOIUMBIE I €€ peIIeHus,
IIPOBOAUTH PAcU€Thl U OLEHUBATh PEAIbHOCTh MOJYYEHHOI'O 3HAUECHHUS

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paccy;meHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTh MOpU  pelICHUMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJOTMHM JUIsl TIOHMCKA, CTPYKTYpHUPOBaHMS,
UHTEpIpeTalMi W NPEJACTABICHUS y4eOHOW U HAy4YHO-TIOMYJISIPHOU
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX HUCTOYHUKOB; KPUTHUUYECKH

AHAJIIU3UPOBATD MMOJIYI4aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH TpHUMEpBI BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKu, OOBSICHEHHE HPOIECCOB OKPYKAIOIIETO
MUDpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B TOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHnH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXPAHEHUS 3I0pOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUSA B Opr>KaIOH_[CI71 cpeac

PaGoTtate B rpymnie ¢ BBINOJIHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paACHpPEneNiTh
00s13aHHOCTH ¥ IIJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX
CUTYyallMsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXJIOTO W3 YYaCTHUKOB

IPYIIBI B pEeLIeHHE pacCMaTPUBAEMON MTPOOIEMBI



11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

111

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (PU3MKH B
(opMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKH W TE€XHOJOTIHH, B MPAKTUYECKON ACATEIbHOCTU
JFO/IEH, IETOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

VY4uTBIBaTh I'PaHULIBI IPUMEHEHHUS U3YYEHHBIX (QU3NYECKUX MOZEIEH:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, slepHas MOJAEIb aTOMa, HYKIIOHHAs

MO/IEJIb AaTOMHOTO SiIpa MPH pelIeHNH (PU3NIECKHUX 3a/1a4

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUS (MPOIECChl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOM  (pusuku:
JIEKTPUUECKasi MPOBOJUMOCTb, TEIMJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHO€  JEHCTBUS  TOKa, B3alMOJIeCTBHE MarHuroB,
AJNIEKTPOMAarHuTHas MHAYKLUHWA, JCHCTBHE MArHUTHOrO TMOJsI Ha
IPOBOJHUK C TOKOM M JBWXKYIIMHCA 3apsl, 3JIEKTPOMarHuTHbIE
KonebaHus U BOJHBI, MPSIMOJMHEHHOE PpacHpoCTpaHEHUE CBETa,
OTpakeHHe,  IpelomiieHue, HuHTepdepeHuus, audpakuus U
MoJIApU3alusl CBETa, AMCIEPCHUS CBETa, (OTORIEKTPUUECKUM 3 PeKT
(potoaddekrt), cBeToBOE HaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOpPOAA, €CTECTBEHHas W  HMCKYCCTBEHHas

PaaOaKTUBHOCTD

OmnwuceiBaTh  W3yu€HHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JIEKTPUIECKYIO MPOBOJAUMOCTD Pa3IMUHBIX
Cpel) U DJJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usznyeckue  BEIMUYUHBI:  DJIEKTPUUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  DJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moteHnmanoB, DJIC, paboTa TOKa, WHAYKIMS MarHUTHOTO
mons, cuia Awmmepa, cwia JlopeHlla, WHAYKTHUBHOCTh KATYIIKH,
SHEpPrus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, Mepuo]l M YacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MpOIecce
TapMOHUYECKHAX AJIEKTPOMArHUTHBIX KoJIeOaHuH, boxycHoe
paccTosiHMe W OINTHUYecKas CHJIa JIMH3BI, MPU OMNUCAHWUU TPABUIBHO
TPaKTOBAaTh (PUIUYECKUH CMBICT HCIOJB3YEMBIX BEIMYWH, UX
0003HAaYeHHUsST W CIUHHIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JTaHHYI0 (U3MYECKYIO BEJTMUUHY C APYTUMHU BETMYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCITIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTb JJICKTPOMATrHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBETA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHHUU
IIpaBUJIbHO TPaKTOBATb q)HBquCKI/Iﬁ CMBICJI UCIIOJIB3YCMbIX BCJIMYHH,
nX 0003HAYCHUS H CAWHUIIBI;, YKa3bIBaTb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO q)HBH‘leCKYIO BCIIMYHHY C APYI'UMHU BECINYMNHAMU, BEIYHUCIIATH

3HA4YCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YS
¢usnveckue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJICAOBATEIbHOTO M TMAapajlIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3JI€KTPOMAarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUsI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXPaHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHUS SJIEKTPHUECKOrO 3apsjia, 3aKoH
COXpPaHGHHUsI  MacCOBOIO  YHUCJA, IMOCTYylaTtel  bopa, 3akoH
palMOaKTUBHOTO pacnaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHMIIBI, 00IACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArHuTHOIO II0JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH HM300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOU JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIIE0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; MpH
sToM (dopmyaupoBaTh MpoOiemMy (3aady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

O60py,£[0BaHI/I$I, MPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

11.10

11.11

11.12

OCYIHCCTBJISITB MMpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPpU 3TOM BLI6I/IpaTB ONTUMAJIBHBIA CIIOCO0 HU3MCPCHUA U

HUCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKHU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C HUCHOJIH30BAHUEM
NpSAMBIX ~ M3MEPEHUH; TMPU ITOM KOHCTPYHUPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJabTaThl IOJYYEHHONW 3aBUCUMOCTH (PU3UUYECKUX
BEJIMYUH B BUJE TaOIMIl U TpaduKOB, AeNaTh BBIBOBI [0 Pe3yJIbTaTaM

HUCCICI0OBaHUA

CobmiomaTe mpaBuia 0Oe30macHOro Tpyna MpH  POBEICHUU




UCCIIEIOBAaHUH B paMkKax y4eOHOTO DSKCIEpPHUMEHTa, YyueOHO-
HCCJIEN0BATEIbCKON U MPOEKTHOU AEATEIBHOCTU C UCIIOJb30BAHUEM

WU3MEPUTEINIbHBIX YCTPONCTB U Ja0OPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HA OCHOBE aHalIM3a
YyCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUYECKYIO MOJAEb, BBLACIATDH
¢dusnueckrue BENWYUHBI B (HOPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUS,
IIpOBOAUTD paC‘-IéTBI 1 OLOCHHUBATH PCAJIBHOCTD MOJIYUYCHHOTO 3HAUYCHUA

(bu3nYecKOil BETUYNHBI

11.14

11.15

11.16

PemraTe Ka4€CTBCHHBIC 3aJa4du: BbBICTPAUBATDH JIOTUYCCKH
HCTIPOTUBOPCUUBYIO LCIIOUKY paccy;xz[eHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/IG SABJICHUS

Hcnonp3oBaTh mpu  pemieHUd yueOHBIX 3aJad  COBPEMEHHbBIC
MH()OPMAIIMOHHBIC TEXHOJIOTMH JUISl TIOWCKA, CTPYKTYPUPOBAHWSI,
WHTEPIpPETAIlMd M TPEJCTABICHUS Y4eOHONW W HAyYHO-TIOMYJISIPHOM
nH(OpMAaLINY, MOJYYEHHON U3 Pa3NUYHBIX HUCTOYHHMKOB; KPUTHYECKHU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MAaIlIUH, MPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30IMaCHOTO HCIOJIb30BAaHUS B

MOBCETHEBHOMN KU3HU

11.17

[IpuBonuTE HpHUMEpHl BKJIala POCCUHCKUX U 3apyO€KHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE IPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
XKHU3HH 17151 o0ecriedeHns 6e30MacHOCTH Ipu 00palleHuH ¢ nprudopamu
U TEXHUYECKUMH YCTPOMCTBAMM, MJISi COXpPAHEHUs 3[0pPOBbS U

cOOJIIOACHHSI HOPM SKOJIOTMYECKOT0 MOBEJICHHUS B OKpY Katollel cpefie

PaGorarh B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIBHBIX pOJIEi,
IUTAaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeAessTh
00s53aHHOCTM M IUIAHUPOBATh  JIESITENbHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBATb BKJIAJ KaXIOr0 M3 Y4YaCTHUKOB

TPYIIIBI B PELIEHUE paccMaTpUBaeMoil MpooIeMbl




IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC
Kon
Konx nposepsiemoro sJjiemenTa IIpoBepsiemble 31€MEHThI COAEPKAHUSA
pasaeJa
OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A
11 ®dusuka — Hayka o npupoje. Hayunsle MeToabl NO3HAHUS OKPY’KAKOLEro Mupa. Poiib skciepuMenTa u
' TEOPHH B MPOIIECCE MTO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (U3HKE
1 MopenupoBanue (U3NYECKUX SBICHWNA M mporeccoB. Haydnpie rumote3sl. Pusndeckue 3aKOHBI U
1 Teopud. ['paHuLBl NpUMEHMMOCTH (u3HuUecKuX 3akoHOB. IlpuHumn coorBeTcTBUsA. Poib m Mecto
' ¢u3nkn B (OPMHPOBAHUU COBPEMEHHON HAaydYHOW KapTUHBI MHpA, B MPAKTUYECKOW NEATEIHHOCTH
01U
2 MEXAHUKA
##HPartH#KMIHEMATUKA
211 Mexannueckoe jBUkeHHE. OTHOCHUTENBHOCTh MEXaHMYecKoro mABmkeHus. Cucrema oTcuéra.
o Tpaexropus
919 [lepemerienue, cKOpocThb (CpemHssl CKOPOCTh, MTHOBEHHas CKOPOCTb) M YCKOpPEHHE MaTepHallbHOU
o TOUYKH, UX MPOEKIIMH Ha OCH CUCTEMBI KoopAuHaT. CliojkeHne epeMEIeHU 1 CI0KEHHE CKOPOCTeil
213 PaBHOMEpHOE M paBHOYCKOpPEHHOE MpSMOJIMHENWHOE ABMKEeHHE. ['paduku 3aBUCUMOCTH KOOpIUHAT,
21 o CKOPOCTH, YCKOPEHHS, IIyTU U NIEPEMELICHUSA MAaTEPUAIIbHOW TOYKU OT BPEMEHHU
214 CBobOoaHOe nazieHne. Y cKopeHrne CBOOOTHOTO MaIeHus
915 KpuBonuneiinoe nBr>xeHue. PaBHOMEPHOE NBUKEHHE MATEPUATBHON TOYKHU MO OKPYXHOCTHU. YTJOBas
o CKOPOCTb, TMHENHasA cKopocTh. [lepruon u yacrora. LleHTpOCTpEMUTENIEHOE YCKOPEHUE
2.1.6 TexHudeckue ycTpoucTBa: CIIUIOMETP, ABUKEHUE CHAPSAO0B, LICIIHBIE U PEMEHHBIC Iepe1adn
217 [Ipaktuueckue paboThl. M3MepeHHe MTrHOBEHHOW CKOpocTH. McciemoBaHUE COOTHOIICHUS MEXITY




2.2

2.3

INyTAMHM, HPOWICHHBIMU TEJIOM 3a IIOCICNOBATCIIBHBIE PAaBHBIC IPOMEKYTKH BPEMEHH IIPHU
PaBHOYCKOPEHHOM JABMKCHUU C HAYAJIBbHOM CKOPOCTBIO, paBHOU HYIIO. V3ydyeHHe NBUKEHUS IIapUKa B

BSI3KOH KHNIKOCTH. HSy‘lGHI/IC JABHOXKCHUA TCJIA, 6pOH_ICHHOl"O TOPHU30OHTAJIbHO

#H#HPar#INHAMUKA
2.2.1 [Tpuniun otHocutensHoctu ['anunes. [lepsiii 3akoH HeroToHa. THEepUMaibHBIE CUCTEMBI OTCUETA
2.2.2 Macca Tena. Cuna. [IpuHIMN cynepno3uuu Cui
223 Bropoii 3axon HeroToHa a1 MarepuaibHOM Touku B nHepuuanpHoi cucreMe orcuéra (MCO). Tperuit
o 3aKoH Hpr0TOHA [U1s1 MaTepuagbHbIX TOYEK
224 3akoH BceMupHoro Tsarorenus. Cuna tsxectu. [lepBas kocMuueckast ckopocts. Bec tena
2.25 Cuna ynpyrocrtu. 3akoH ['yka
226 Cuna tpenus. Cyxoe tpenue. Cuiia TpeHHs CKOJIbXEHHS U cuiia TpeHus nokos. Kosdduuuent tpenus.
o Cuna conpOoTUBIIEHUS IPH IBUKEHUU TeJIa B )KUIKOCTH UJIU rase
2.2.7 [ToctynarenbHoe U BpamareabHOE ABUKEHHE a0COIIOTHO TBEPAOIO Tela
228 MOMEHT CHJIbI OTHOCUTENBHO OCH BpaiieHus. [lmedo cumnbl. YciaoBus paBHOBECHS TBEPIOro Tena B
. 1CO
2.2.9 TexHnueckue ycTpoicTBa: MOAMIMITHUKY, TBUKEHUE HCKYCCTBEHHBIX CITYTHHUKOB
[Ipaktuueckue pabotel. M3ydenuwe nBrkeHHs Opycka MO HAKJIOHHOW TUIOCKOCTH TOJA JEHCTBHUEM
2910 HECKOJIbKUX cui. MccrenoBaHue 3aBUCHUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B JeGopMHUpyeMon
o MpYXUHE U PE3NHOBOM oOpaslie, OT BeJIUYUHBI UX aedopMmanuu. VMcenenoBanue ycinoBuil paBHOBECHS
TBEPZOTO TEJA, UMEIOIIETO OCh BPALEHUS
##Par###3AKOHBI COXPAHEHI S B MEXAHUKE
)31 NMnyneec MaTepuallbHOM TOYKHM, CHCTEMbl MaTEpHUajbHBIX TOuYeK. MMImynbC CHIBI U HU3MEHEHHE
o MIMITYJIbCA TENa
2.3.2 3akoH coxpaHenus ummynbca B MCO. PeaktuBHOE IBMKEHNE
2.3.3 PaGora cubt
234 MOomHOCTh CUJTBI
2.35 Kunernueckas 3Heprusi MaTepuaabHON TOUKH. TeopeMa 0 KHHETUYECKOW SHEPTUU




[lorenumnansHas oHeprusa. lloTeHnumanbHas dHeprus ynopyro JaeGOpMHpPOBAaHHOW  MPYKUHBI.

235 [TorennmansHast SHEprys Teja BOIU3U MOBEPXHOCTH 3eMIIH

237 [ToTennanpHble 1 HENOTEHLIHMAIbHBIE CHIIBI. CBsI3b PabOTHI HEMOTEHUHUAIbHBIX CHJI C MU3MEHEHHUEM
o MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUECKON SHEPrUU

2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHHS

2.3.9 TexHuyeckue ycTpoiCTBa: ABHKEHUE PAKET, BOAOMET, KOTIEP, MPY>KUHHBIN MHUCTOJIET

2310 [TpakTuueckue paboTsl. M3yueHue cBs3u CKOPOCTEH TeN MpH HEynpyrom yaape. MccrienoBanue cBs3u
o paboThI CUIIBI C U3MEHEHHEM MEXaHUYEeCKON YHEPrUH Tea

3 MOJIEKVJISIPHAS ®U3UKA U TEPMOAMHAMUKA
#H#Par###OCHOBBI MOJIEKVJISPHO-KMHETUYECKOM TEOPUU

. OcHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUeCKOl Teopuu. bpoyHoBckoe npmxkenue. Juddyzus.
o XapakTtep ABMKEHUS U B3aUMOCHCTBUS YaCTHI] BEIIECTBA

3192 Mogenu cTpoeHus Ta30B, KUIKOCTEN U TBEPIBIX T U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITHX
o MoOJenen

3.1.3 Macca monekyin. KomndectBo BemiectBa. [Tocrossaaas ABoraapo

3.1.4 TennmoBoe paBHoBecue. Temneparypa u e€ nzmepenue. lllkana remneparyp Lenbcus

315 Mopenp uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETUYECKONW TEOPUU HICATBHOTO

3.1 o rasa

316 AOcomtoTHas TeMIieparypa Kak Mepa CpeaHell KMHEeTHUeCKON SHEPTruu TEIIOBOTO JIBIXKEHHUS YACTHII
o raza. [IlIkana remneparyp KenbBruna

3.1.7 VYpasnenue Knanelipona — MenneneeBa. 3akoH JlanbToHa

318 l"a3zoBbIe 3aKoHBI. M30Mporieccsl B U1eaIbHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BEIECTBAa: U30TEPMA,
o n30Xxopa, n3obapa

3.1.9 TexHuueckue ycTpoiicTBa: TepMOMETP, OapoOMeETp

3.1.10 [IpakTrueckue padoTel. I3MepeHne Macchl BO3yXa B KIIacCHOM KoMHaTe. McciaenoBanue 3aBUCUMOCTH
o MEXy MapaMeTpaMu COCTOSIHUS pa3peKeHHOI0 ra3a

3.2 OCHOBbBI TEPMOJAMHAMUKHU




TepmonunaMuyeckasi cuctemMa. BHYTpeHHsIsI 3HEprus TEPMOJIMHAMUYECKOW CHCTEMBI M CHOCOOBI €&

3.2.1
W3MEHEHHS
3.2.2 KommdgecTBo Temnotel u paboTa. BHYTpeHHsIsS SHEpTUsl 0THOATOMHOTO UJICAILHOTO Ta3a
393 Buapl Temnonepenaun: TEMIONPOBOAHOCTb, KOHBEKIHS, W3MydeHue. TermnoéMKocTh Tena. Y ienbHas
o TEIJIOEMKOCTb BelecTBa. Pacuér konndecTBa TEMIOTH IPH TEIIoNepeade
394 [TepBBIii 3aKOH TEpMOJMHAMHKH. [IprMeHeHHEe MEepBOro 3aKOHA TEPMOJMHAMHKH K H30IPOILECCaM.
o I'paduueckas uaTEpIIpeTais paboThHI raza
TerunoBble MamuHbl. [IpuHIMITEL ASHCTBHUS TEIUIOBBIX MaiuH. [IpeoOpa3oBaHusi SHEPTUHN B TETUIOBBIX
3.2.5 MammHax. Koagdunuent nonesznoro aevictus (nanee — KI1[) reruioBoit mammasl. [{ukn Kapao u ero
KIIA
396 Bropoit 3akoH TepmoauHamuku. HeoOparumocTh mpomeccoB B mnpupone. TerioBble IBUTATEIH.
o DKosorndeckue NpoOIeMbl TEIIOIHEPTETHKH
3.2.7 TexHuueckue ycTporHCTBa: IBUTATENb BHYTPEHHETO CTOPaHHsI, OBITOBOM XOJIOAUIBHHK, KOHAUITUOHED
3.2.8 [IpakTuueckue padotsl. U3MepeHue yaeapHOM TenI0EMKOCTH
##H#Par### AT PET ATHBIE COCTOSHUSA BEIIECBA. ®A30BBIE ITEPEXO/IbI
331 [TapooOpazoBanue u KoHneHcaius. VcmapeHue W KuneHue. YenbHas TeIuloTa HapooOpa3oBaHusl.
- 3aBUCHMOCTB TEMIIEPATypPhl KUTICHUS OT JaBJICHUS
3.3.2 AOGCoOTHAS ¥ OTHOCHTENbHAS BIAXXHOCTH BO3yxa. HachIeHHbIi T1ap
333 Teépnoe teno. Kpucrammmueckue u amopdHbie Tema. AHU30TPONHS CBOMCTB KpUCTaLIoB. JKuakue
3.3 o Kkpuctasuibl. CoBpeMEHHbIE MaTepUalIbI
3.34 [InaBneHue u KpucTauIM3anus. Y JesbHas TerioTa miasneHus. Cyoaumanus
3.35 VYpaBHeHHe TEII0BOro H6ananca
336 TexHuueckue yCTpoOMCTBa: THIPOMETp M TICUXPOMETP, KaJOPUMETP, TEXHOJOTUM MOJIY4YEeHUs
o COBPEMEHHBIX MaTepHaJIOB, B TOM YHCIIe HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH
3.3.7 [IpakTuyeckue paboTel. 3Mepenue BIa)XKHOCTH BO3/1yXa
4 SJIEKTPOAMHAMUKA
4.1 ##HHPar###JIEKTPOCTATUKA




4.2

411

DnexTpu3anus Tell. JNeKTpUIeCcKui 3apsia. JIBa BUIa 3JIEKTPUUYECKUX 3apsa0B

412 [TpoBOTHHKH, AUDIICKTPUKHU U TIOTYIIPOBOTHUKH

4.1.3 3aK0H COXpaHEHUS AIEKTPUIECKOTO 3apsiaa

4.1.4 B3aumopeiictBue 3apsanoB. 3akod Kymona

415 Onekrpuueckoe mosie. Hampspk€HHOCTH anekTpudeckoro mons. [lpuwHnun cynepriozunuu. Jlnaun
o HaNpPsHKEHHOCTH AJIEKTPUYECKOTO OIS

4.1.6 PaGora cun anextpocraruueckoro nojs. [lorenmnuan. PazHocTs noTeHnuanos

4.1.7 [IpoBOAHMKY M TUANEKTPUKH B MOCTOSHHOM 3JIEKTPUUYECKOM Mosie. [ludnekTpuieckasi IPOHUIIAEMOCTb

418 DnexTpoéMkocTh. KoHaeHcarop. D1eKTpoE€MKOCTh IMIOCKOT0 KOHAECHCATOpa. DHEPrusi 3apsuKEHHOTO
o KOHJICHCATOpa

419 TexHUYeCKHEe YCTPOHCTBA: AJIEKTPOCKOI, SJCKTPOMETP, IJICKTPOCTATHUYECKAs 3alluTa, 3a3eMJICHHE
o ANEKTPONPUOOPOB, KOHJEHCATOP, KCEPOKC, CTPYHHBIN IPUHTEP

4.1.10 [IpakTuueckue padboTsl. i3MepeHue 31eKTpOoEMKOCTH KOHIEHCATOpa

##Par##H#IIOCTOSHHBIN DJIEKTPUUECKHH TOK. TOKH B PA3JIMYHBIX CPEJIAX

421 VYcnoBUS  CYIIECTBOBAHUS IOCTOSHHOTO 3JIESKTPHYECKOro Toka. Mcrounmku Toka. Cuiia TOKa.
o [TocTossHHBIN TOK

4.2.2 Hanpsokenne. 3akon Oma 17151 yyacTka Lenu

4.2.3 DNEeKTPUUECKOE COMPOTUBIICHHE. Y AeNbHOE COMPOTHBICHNE BEIIECTBA

4.2.4 [TocnenoBarensHOE, MapauieTbHOE, CMEIIAHHOE COSAMHEHNE TPOBOHUKOB

4.2.5 Pabota anexkTpuueckoro Toka. 3akon Jxoys — Jlenma

4.2.6 MOMIHOCTB JEKTPUIECKOTO TOKA

427 anexTpoaBrkymias cuna (nanee — 3JIC) u BHyTpeHHEe CONMPOTHUBIICHHE MCTOYHHKA ToKa. 3akoH Oma
o JUISL TIOJTHOM (3aMKHYTO# ) ekTpudeckoil nenu. KopoTkoe 3ambikaHue

198 DNeKTpOHHAs MPOBOJUMOCTh TBEPABIX METAIJIOB. 3aBUCHMOCTh COINPOTHUBICHUS METAJIOB OT
o Temneparypbl. CBEpXIIPOBOAUMOCTh

429 DnexTpuueckuil Tk B BakyyMme. CBOICTBA 3J€KTPOHHBIX TyYKOB




4910 [TonynpoBomauku. CoOCTBEHHass W TMPUMECHAss MPOBOJUMOCTH IOIYMPOBOJIHUKOB. CBoiCTBa p-Nn
o nepexoza. [loaynpoBogHIKOBBIE TPHOOPEI
4211 DNEKTPUUECKUN TOK B 3JIEKTPOIUTAX. DIEKTPOIUTHUECKAS TUCCOLMALINS. DIEKTPOIU3
4212 OnexTpuueckuil TOK B razax. CamMOCTOSITENbHBIM M HECAMOCTOATEIbHBIA pa3psi. PasinuHble TUIIBI
o CaMOCTOSTENBHOrO paspsana. Monnus. 1lnazma
TexHnueckue YCTPOMCTBA: amIepMerp, BOJIBTMETD, peocrar, VUCTOYHUKHU TOKa,
4.2.13 3JIEKTpOHArpeBaTeIbHbIE TPUOOPHI, AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTHBIICHUS,
BaKyyMHBIH HOJ1, TEPMHUCTOPHI U (POTOPE3UCTOPBHI, ITOJYITPOBOAHUKOBBIN U0/, TalbBAHUKA
4214 [IpakTuueckue padoTel. M3ydyeHne cMEIaHHOro COeAMHEHUSI PE3UCTOPOB.
o Nzmepenue DJ1C nucToyHuKa ToKa U €ro BHyTpeHHEro conpoTupiieHus. Habmonenue snexrponnsa
11 KUIACC
Kon
Koanposepsiemoro 3;1emenra IIpoBepsiemblie 2JIEMEHTHI COACP/KAHUSA
pasaena
4 OJIEKTPOAMHAMUKA
###PartHH#MATHUTHOE I1OJIE. DJIEKTPOMAI'HUTHAA MHAYKIMA
43.1 ITocTostHHBIE MarHuTELl. B3anMoieiicTBHE ITOCTOSHHBIX MAarHUTOB
MarnutHoe nosne. Bexkrop mMarHuTHOM uMHAYKOUU. [IpuHnun cynepnosunuu. JIMHUM MarHUTHOU
432 uHAykuuu. KapTuHa muHu MarHUTHONW MHAYKIMU TOJISl TOCTOSIHHBIX MAarHUTOB
MarnuTtHoe 1oJsie IpoBOJHMKA ¢ TOKOM. KapTuHa JIMHUN TOJS IJIMHHOTO IPSIMOTO IPOBOJHUKA U
4.3 4.3.3 3aMKHYTOTO KOJIBLIEBOI'O IPOBOAHMKA, KaTymKuh ¢ TokoM. OmbIT Opcrena. BzammonelictBue
MIPOBOJAHHUKOB C TOKOM
4.3.4 Cwita Amriepa, €€ MOJIyJTb ¥ HalpaBJICHHUE
Cuna JlopeHia, e€ Monynb W HampaBieHue. JIBWKeHHE 3apsyKeHHOM YacTHIbI B OJHOPOIHOM
433 MarHuTHOM noje. Pabota cubl Jlopenia
4.3.6 SIBneHure ANeKTPOMAarHUTHOM UHIYKIIUU




5.1

4.3.7 [ToTok BekTOpa MArHUTHON MHIYKIIUA
4.3.8 OJIC nHaykiuu. 3aKOH 3JEKTPOMarHuTHON MHAyKIMu Papazaes
439 Buxpesoe anextpuueckoe nojie. I(C MHAYKINU B MPOBOJHUKE, TBHKYIIEMCS MOCTYNATEIbHO B
o OJIHOPOJHOM MarHUTHOM II0JIC
4.3.10 [IpaBuno Jlenna
4.3.11 NunyktuBHOCTS. SIBNeHue camonuaykiuu. J1C caMoOMHAYKIUH
4.3.12 OHeprusi MarHuTHOTO TOJIs1 KATYIIKHA ¢ TOKOM
4.3.13 DNEKTPOMarHUTHOE MOJIe
TexHuyeckrue yCTpONCTBA: MOCTOSIHHBIE MAarHUTHI, AJIEKTPOMArHUTHI, AIIEKTPOIBUTaTeN b, YCKOPUTEIN
4314 AIIEMEHTAPHBIX YACTHII, MHITYKIIMOHHAS [1€Yh
4 [TpakTrueckue padoThl. M3yueHre MarHUTHOIO MOJs KaTyIIKU ¢ TOKOM. MccnenoBanue neicTBus
315 MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKoM. MccrienoBanue sBIeHuUs 2IEKTPOMAarHUTHONW UHAYKLIUN
KOJIEBAHU A 1 BOJIHBI
###HPart#H#MEX AHUYECKUWE U DJIEKTPOMATHUTHBIE KOJIEBAHU A
Koneb6arenbnas cucrema. CBoOoHbIE KoseOanus. ["apmMonnyeckue konedbanus. [lepuon, yacrora,
>11 amMIIuTyAa U ¢asza kojaeOaHUi
5.1.2 [TpyxuHHBINA MassTHUK. MaTeMaTH4eCKUI MassTHUK
VYpaBHeHHe rapMoHuWYeckux konebanmii. KuHemarmdyeckoe © = JIMHAMHUYECKOE OIHUCAHHE
513 KOJ1e6ATENFHOTO IBIKCHHUS
14 [IpeBparieHrie HEPTHM TPU TapMOHUYECKHX KojeOaHusx. CBs3b aMIUTMTYABl KojeOaHWi
>L MCXOJHOW BEIMUYMHBI C aMIUTUTYIaMU KOJie0aHUl €€ CKOPOCTH M YCKOPEHUS
KoneGarenpupiii  koHTYyp. CBOOOAHBIE  DJIEKTPOMArHWTHBIC KOJ€OAaHUS B  HJCATHHOM
5.15 KoleOaTeIbHOM  KOHType. AHAIOTUS MEXIYy MEXaHHYeCKUMH U DIEeKTPOMarHUTHBIMHU
konebanusmu. ®opmyna Tomcona
5.1.6 3aKOH COXpaHEeHMsI SHEPTUU B UI€aIbHOM K0J1e0aTeIbHOM KOHTYpE
£ 17 Breinyxnennple MexaHuueckwe KosneOanus. Pesonanc. Pe3onancHass kpuBas. BwiHYyXaeHHBIC

SJICKTPOMArHuTHBIC KoJIe0aHHUsL.




5.1.8 [TepemenHbIil TOK. CHHYCOHUIaIbHBIN IEPEMEHHBIN TOK.
MoIHOCTh MEPEMEHHOT0 TOKa. AMIUIMTYIHOE M JIEHCTBYIOIEe 3HAYEHHE CHJIBI TOKa U
>19 HATIPSDKEHUS
Tpanchopmarop. I[IpousBoacTBo, mepenada ©  MOTPeOJSICHHE  DJICKTPUUECKOH  DHEPTHH.
5.1.10 DKOJIOTUYECKUE PHUCKHU IPHU IMPOU3BOJICTBE 3JEKTpUuecKoil sHepruu. KynbTypa ucnoiab3oBaHuUs
AJIEKTPOIHEPTHH B MTOBCETHEBHOMN KU3HH
5.1.11 TexHUUYECKHE YCTPOUCTBA: ceiicMorpad, JIeKTPUIECKI 3BOHOK, JIMHUH JJICKTporepeaayd
[TpakTueckue pabotel. McciaenoBanue 3aBUCUMOCTH TEepUO/ia MajiblX KOJIEOaHHM rpy3a Ha HUTH
5.1.12 OT JUIMHBI HUTH W Macchl rpy3a. MccienoBanue nepeMEeHHOro ToKa B LENU U3 MOCJIEI0BATEIbHO
COETMHEHHBIX KOHJIEHCATOPa, KAaTYIIKU U pe3UCTopa
##HPartt#MEX AHUYECKUE 1 DJIEKTPOMAT'HUTHBIE BOJIHbBI
MexaHuueckue BOJIHBI, ycloBus pactpoctpanenus. [lepuoa. CKopocTs pacpocTpaHeHus U AJIMHA
>21 BOJIHEL. [loniepeyHbie U MPOI0TbHBIC BOJHBI
522 ###Par#H# Nnrepepennus u nudpakuns MEXaHUYECKUX BOJIH
5.2.3 3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3Byka
DONEeKTpOMarHUTHBIE BOJHBL. YCJIOBUS HW3Iy4eHUS DIIEKTPOMArHUTHBIX BOJH. B3anMmHas
- >24 opueHTaIus BeKTOpoB E, B 1 v B 2JIeKTpOMAarHUTHOW BOJIHE B BaKyyMe
' CBolicTBa 3JCKTPOMArHWTHBIX BOJIH: OTPAKEHUE, NPEIOMIICHUE, TOJSApH3aIus, IUPPAKIIHS,
225 unTepdepenimsa. CKOpoCTh MEKTPOMATHUTHBIX BOJIH
5.2.6 [Ikana 3meKTpoMarHUTHBIX BOJH. [I[puMeHeHre AIeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[IpuHIMIBI pagUOCBA3M W TeNEBUACHHUA. Panuonokanusi. DJNEKTPOMArHUTHOE 3arps3HEHHE
>2.1 OKPYKaIOIIeH cpebl
TexHHYECKHE YCTPOMCTBA: MYy3BbIKAIbHBIC HHCTPYMEHTHI, YIBTPa3BYKOBAs TUArHOCTHKA B TEXHUKE
>28 ¥ MEIUIIUHE, pajap, paauonpuéMHIK, TeIeBU30p, anTeHHa, Tenedon, CBU-neus
HHHPar#H#OIITUKA
5.3 5.3.1 [IpssMmonnHEHOE pacpoCTpaHEHHE CBETa B OAHOPOAHOM cpene. JIyd cBera
5.3.2 OTtpaxeHue cBeta. 3aKOHbBI OTpaskeHus cBeTa. [locTpoeHre H300pakeHuii B IITOCKOM 3epKajie




5.3.3 [penomnenue cBeTa. 3akOHbBI PENIOMIIEHHS CBETa. AOCOIOTHBIN MMOKa3aTesb MPEIOMICHUS
5.34 I[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIil yrosl HOJHOrO BHYTPEHHETO OTPaKEHUS
5.35 Hucniepcus ceera. CioxkHbIN cocTaB Oenoro ceera. L{pet
Cobuparomue 1 paccenBaroiye JMH3bl. ToHKast 1uH3a. DOKYCHOE pacCTOSHUE U ONTHYECKas CUjla
5.3.6 TOHKOW JiH3BL. [locTpoeHre M300pakeHnii B COOMPAIONINX M pacceuBaromux JnH3ax. Gopmyna
TOHKOM JIMH3bI. Y BEIMYEHHE, JaBAEMOE JIMH301
5.3.7 [Tpenensl IPUMEHUMOCTH F€OMETPUUECKON ONTHUKU
Wnrtepdepennus cBera. KorepeHTHble HCTOYHMKH. YCIOBHS HaOJMIOAEHHS MaKCUMyMOB U
>3.8 MUHHMYMOB B UHT€P(PEPEHIIMOHHOMN KapTHHE OT ABYX CUH(Aa3HBIX KOI'€PEHTHBIX HCTOUHUKOB
Judpakuus cera. JudpakunonHas pemérka. YciaoBue HaOMIOAEHUS IIaBHBIX MaKCUMyMOB IIpH
239 NaICHUM MOHOXPOMAaTHYECKOTO CBETa Ha TU(PAKIIHOHHYIO PEIETKY
5.3.10 [Tonspu3zanus ceta
TexHUuyeckue ycTpoWCTBa: OYKH, JymHa, QoroamnmnapaT, HNPOEKIMOHHBIA amnmapar, MUKPOCKOII,
>3.11 TEJIECKOII, BOJIOKOHHAsS ONTHKA, AU(PpaKIIMOHHAs pelETKa, OISIPOH
[Tpaktnueckue pabotel. M3mepenue mokazarenss mnpenomiieHus. MccienoBanue CBOMCTB
>3.12 n300pakeHuii B muH3ax. HabmoneHue nucnepcun ceera
BJIEMEHTHI CTIELTUAJIBHON TEOPUU OTHOCHUTEJILHOCTH
I'paHuipl IPUMEHMMOCTH KJIACCHMUECKOM MexaHMKU. [locTymaTrbl TeopuM OTHOCUTEIBHOCTH:
o1 MHBAapHaHTHOCTb MOJYJISl CKOPOCTH CBETa B BaKyyMe, IPUHIIUIT OTHOCUTENILHOCTH DWHIITEHA
° 6.2 OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTHU. 3aMe/JIEHHE BPEMEHH U COKPAILEHUE JITTHHBI
6.3 DHeprus ¥ UMIyJIbC CBOOOIHOMN YaCTHUIIbI
6.4 CBs13b Macchl € SHEPTUEN U UMITYJILCOM CBOOOHON YacTUIIbl. DHEPTHs OKOsI CBOOOHON YaCTHUIIbI
7 KBAHTOBAS ®U3UKA
#i#HPar###JIEMEHTBI KBAHTOBOU OIITUKU
7.1 7.1.1 ®otonsl. ®opmyna [Inanka cBsi3u sHEprun (HOTOHA € €ro YaCTOTOH. DHEPrus U UMITYIbC (PoTOHA
7.1.2 OtxkperTre u uccnenosanue Gorordpdexra. Oneitel A.I'. Ctonerosa. 3akoHbl poTodPdexra




7.1.3 VYpasuenue DitHmTeiHa 11 potoaddexra. «Kpacnas rpanuna» Gporosddexra
7.1.4 Hasnenue ceera. OnbiTel [1.H. JIeOenena
7.15 XHMMHYECKOE JEHCTBUE CBETA
7.1.6 TexHuueckue ycTpoicTBa: GOTO3NEMEHT, (POTOAATUHK, COTHEUHAs OaTapesi, CBETOUO]]
CTPOEHHME ATOMA
Monens aroma Tomcona. OnbiTel Pe3epdopaa o uccnenoBanuio crpoerus aroma. [InanerapHas
r2d MOJIeJIb aToMa
- [Toctynarsl bopa. M3nydenue u norjiomieHue (pOTOHOB NMPH MEPEXOJe aToMa C OJHOTO YPOBHS
22 SHeprum Ha Apyroit. Bumsl crextpos. CHeKTp ypoBHEil SJHEPIUM aToMa BOIOPOA
12 5 BonHoBsle cBoiicTBa yactuil. Bonusl ne bpoitns. Kopmyckyssipao-BonHOBOM ayanusM. Judpaxaus
723 3JIEKTPOHOB Ha KPUCTAILIAX
724 CrioHTaHHOE U BBIHYX/IEHHOE M3JIyueHHe. Y CTPOUCTBO U MPUHIIMII pabOThI Jlazepa
7.25 TexHuueckue ycTporucTBa: CIEKTPaIbHBIN aHaIu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIN KOMITBIOTED
7.2.6 [IpakTuueckue pabotsl. HabmoaeHne IMHEHYaTOro CrieKTpa
ATOMHOE /PO
7.3.1 MeTtoapl HAOMIOACHUS U PETUCTPAIIUH DJIEMEHTAPHBIX YaCTHUII
OtkpeiTHe paanoakTuBHOCTH. OmbIThl Pesepdopna mo omnpeneneHuio cocraBa paguoaKTUBHOTO
7.3.2 u3nyuenus. CBoiicTBa anb(da-, O6era-, raMMa-u3nydeHus. BiusHue paanoakTHBHOCTH Ha >KUBBIE
OpTaHU3MBI
OTtkprITHE TPpOTOHA U HelTpoHa. Hyknonnas mozens siapa ['eiizendepra — MBanenko. 3apsin sipa.
73 733 Maccosoe uncio siapa. M3ortomnsl
Anbda-pacniaf. OJEKTPOHHBIM M MO3UTPOHHBIM Oera-pacnan. ['amma-uznmyueHue. 3akoH
734 PaMoaKTUBHOTO pacrajia
7.3.5 OHeprus cBs3M HYKJIOHOB B sizipe. SnepHbie cuiibl. Jledekt macchl sapa
7.3.6 Snepubie peakuuu. [lenenue u CUHTE3 saEp
7.3.7 SAnepusiii peaktop. TepmosinepHbiii cunTe3. [IpobiieMbl W TEPCNEKTUBHI SIIEPHONW DHEPTETHKH.




DKOJOTUYECKUE ACTIEKTHI AI€PHON SHEPTETUKHU

7.3.8 DOnemeHTapHbIe YacTUllbl. OTKpbITHE TO3UTPOHA. DyHIaMEHTaIbHbBIE B3aUMOIEHCTBUS
7.3.9 TexHuuyeckue ycTporcTBa: J03UMETp, kamepa Bunbcona, siepHblil peaktop, arTomMmHas 6omba
7.3.10 [TpakTnyeckue padotsl. MccnenoBanue TpekoB yacTUll (110 TOTOBBIM (oTorpadusim)
OJIEMEHTBI ACTPOOU3NKIA
8.1 Bun 38é31H0T0 Heba. Co3Be3aus, SpKue 3BE3/IbI, MIIAHETHI, X BUANMOE JIBIKCHUE
Conneunas cucrema. Ilnanersl 3eMHol rpynnbl. [InaHeTBI-TUraHThl U UX CIIYTHUKH, KapJIUKOBBIE
8.2 rianeTsl. Masble Tena CoNHEeYHOM CUCTEMBI
8.3 Comnnue, potochepa u atmocdepa. ConHeuHast aKTHBHOCTh
8.4 Ucrounuk snepruu CosiHIA U 3BE3NT
3BE3/IbI, UX OCHOBHBIE XapaKTEPUCTUKU: MACCa, CBETUMOCTh, PaJIyC, TEMIIEpATypa, UX B3aUMOCBSI3b.
8.5 JuarpaMMa «CIIEKTpaJIbHBIA KJIACC — CBETHUMOCTBY». 3BE3/bI TJIABHOM IOCIIEIOBATEIBHOCTH.
3aBUCHMOCTB «Macca — CBETUMOCTb» JIJIsl 3BE3]] [VIABHOM I1OCIIEI0BATEILHOCTH
###Par##BuyTpennee crpoeHue 3BE3A. COBpEMEHHbIE INPEACTAaBICHUS O MPOUCXOXKIECHUH M
8.0 sBommonny ConHIA U 3BE3/1. DTanbl )KU3HU 3BE3]
Mneunslii Ilyte — Hama 'anaktuka. CnupanbHas CTpyKTypa l'anakTuky, pacnpenesneHue 3BE3N,
8.7 raza u neun. llonoxxenne u nwxkenue Comnua B [amaktuke. Ilmockas u  chepuueckas
nozcucTemsl ['anakTuku
8.8 Tunsel ranaktuk. Paguoranaktuku u kBazapbl. UEpHBIE BIPHI B SIpaX TalaKTUK
Bcenennas. Pacmmpenue Beenennoii. 3akon Xa606ma. Pazberanue ramaktuk. Bo3pact u paamyc
8.9 Bcenennoit, Teopus bonemioro B3peiBa. Monens «ropsiueit Beenennoin». PennkroBoe nznydenne
8.10 Macmrabnas ctpykrypa Beenennoit. Meraranaktuka. Hepeménnbie mpo0ieMpl aCTpOHOMUU




