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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usnke 06a30BOr0 YpoBHS Ha ypOBHE CpeIHEro oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOM
obOpasoBarenbHOM mporpammel, mpeacTaBieHHbIXx B DPI'OC COO, a Takke ¢ ydérom
benepanbHOi paboueil mporpaMMbl BOCIHUTAHMSA M KOHUEMNIMU IPENoAaBaHUs Yy4eOHOro
npenvera «@u3uka» B 00pa3oBaTeNbHBIX — opraHm3anusx Poccuiickoit  Denepanuu,
peaNn3yoNuX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

CopnepxaHue mnporpaMMbl Mo (U3MKE HaIlpaBI€HO Ha (OPMUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaroruxcs 10—11 kiaccoB npu oOydeHun ux Gu3nKe Ha Oa30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOIO Noaxoaa. [IporpaMma no ¢pu3nuke COOTBETCTBYET
tpedoBanusM ®I'OC COO k mIaHUPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHBIM
pe3yiapTataM OOy4YeHHs, a TAaKKe YUUTHIBAET HEOOXOIMMOCTH pEeau3alii MEKIPEIMETHBIX
CBs3el (DM3UKM C €CTECTBEHHO-HAY4YHBIMHM Y4YeOHbIMM IpeameTaMmu. B Hell omnpenensorcs
OCHOBHBIC LIEJIM M3Y4YeHUs (PU3UKU HA YPOBHE CPEIHEro o0Iuero odpa3oBaHus, IJIaHUpYEMble
pe3ynbTaThl OCBOEHHS Kypca (QHU3UKU: JIMYHOCTHBIE, METalpeMETHbIE, IpeIMETHbIe (Ha
06a30BOM ypOBHE).

[Tporpamma 1o Gpu3HMKe BKIIIOYAECT:

® [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (pU3MKU Ha 0a30BOM ypOBHE, B TOM UHCIIE

IPeMETHBIC PE3YNIbTaThI M0 TO1aM O0YUYCHHUS;

e cojaepxaHue yueOHoro npeamera « PU3uKay mo rogam o0ydeHHs..

dusmka Kak Hayka 0 Haubosee o0IIMX 3aKOHAX MPUPO/IbI, BHICTYMAs B KAUeCTBE Y4eOHOTrO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIJ] B CUCTEMY 3HaHHM 00 OKpy»KaroIleM MHpE.
HIkonbHBIA Kypc (HU3UKH — CHCTEMOOOPA3YIOUIMA IS €CTECTBEHHO-HAYYHBIX YUEOHBIX
IPEIMETOB, TOCKOIBbKY (PU3MUECKUE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB U SIBJICHUHN, N3ydaeMbIX
XUMHUeH, Ouonoruei, gusnueckoir reorpadueit u acrpoHomueil. Mcnonb3oBaHue U aKTUBHOE
npuMeHeHne (U3WYECKHX 3HAHWUU OmpenenseT XapakTep H pPa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTHH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOSHHUS KOCMOCA, IOJNyYEHHsS HOBBIX
MaTEepHAJIOB C 3a/laHHBIMU CBOMCTBaMU U Apyrux. M3ydenue Gu3nku BHOCUT OCHOBHOM BKJIAJ B
(dopMHpOBaHUE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa o0ydaromuxcs, B GOpMUpOBaHHE YMEHUI
IPUMEHATh HAyYHBIM METOJ TO3HAHUS IIPU BBINOJIHEHUH UM YYEOHBIX UCCIIEIOBaHUI.

B ocHOBY kypca ¢u3nku JUist ypoBHS CpelHero oo1ero o0pa3oBaHus MOJOXKEH Pl UACH,
KOTOPBIE MOKHO PaCCMaTPUBATh KAK MPUHIUIIBI €r0 IIOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SBJISIETCS JIOTMUECKU 3aBEPILIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX pa3fiesioB (U3UKH, BKITIOYAET KaK BOMPOCH! KIACCUYECKOH, Tak U
COBPEMEHHOU (PUBHKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEl MaTepHal Kypca GU3MKU 00beIUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (GOpMHpPOBAHHE IPEACTaBIECHUH o
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE€ peanuszanus mpeanosiaraeT UCIOIb30BaHHE TYMaHUTAPHOTO
noTeHnuana GU3NYEeCKoi HayKH, OCMBICIIEHUE CBSA3U Pa3BUTUS (PU3MKH C pa3BUTHEM OOILECTBA,
a TaKXKe ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKUMHU IpoOIeMaMu.

Hoes npuknaonoi nanpasnennocmu. Kypce Gpu3nku npezmnonaraetT 3HaKOMCTBO € HIMPOKUM
KPYTrOM TEXHUUYECKHUX M TEXHOJOTUYECKUX MPHUJIOKEHNN N3YUYEHHBIX TEOPHUIl U 3aKOHOB.

Hoes skonozcuzayuu peanusyeTcs MOCPEICTBOM BBEIEHHS HJIEMEHTOB COJEpKaHMS,
NOCBAUIEHHBIX JKOJIOTHYECKHM TNpo0IeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM



TEXHUKHU U TEXHOJIOTUH, a TaKKe 00CYXKICHUS PoOIeM PallMOHAIBHOTO MPUPOIOTIONB30BAHUS U
9KOJIOTUYECKOM 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMHU Kypca (U3MKH Ha YpOBHE CpeIHEero ooiiero oOpa3oBaHUs
SBIISAIOTCS (U3MUecKue Teopun ((POopMHpPOBAHME NPEACTABICHUA O CTPYKType MOCTPOCHHS
¢usudeckoil Teopuu, poiau (YHIAMECHTAIBHBIX 3aKOHOB W TPHHIMIIOB B COBPEMEHHBIX
IPEACTaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONUCAHMUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U MPOIIECCOB).

CHCTEeMHO-IeITETFHOCTHBIN MOIX0 B Kypce (DU3MKU pealn3yeTcs MPEXIe BCETro 3a CUET
OpTraHU3aIK SKCIIEPUMEHTAIFHON JesITeIbHOCTH oOydatronuxcs. J{is 6a30Boro ypoBHsS Kypca
(GU3UKH — 3TO HUCIOJB30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX HKCIEPUMEHTOB U
7a00paTOpHBIX paboOT, KOTOpbIE B Iporpamme Mo (u3uke OOBEIWHEHBI B OOLIMH CHHCOK
YUEHHUYECKUX TPAKTUUECKUX padoT. BriieneHne B ykazaHHOM IEpedyHe JIadopaToOpHBIX padoT,
OPOBOJUMBIX ISl KOHTPOJISE M OLEHKH, OCYIIECTBISETCS YYaCTHHKaMH O0pa30oBaTEIbHOTO
mpoliecca UCXoIs U3 0COOCHHOCTEH TJIaHUPOBAHUS M OCHAIeHUs1 kKabuHera ¢usuku. [Ipu sTom
o0ecrieunBaeTcss OBJIAJCHHE OOYYAIOUIMMMCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEpEHHMS,
UCCIICIOBAaHHUS 3aBUCHUMOCTEH (PH3MUECKUX BEJIMYMH M TIOCTAHOBKY OITBITOB IO TPOBEpKE
NPEUIOKEHHBIX THITOTE3.

Bosnblioe BHUMaHuE yaenseTcs peleHUI0 pacu€THBIX M KaueCTBEHHbIX 3ajad. [lpu stom
JUIsl pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIIIOTCS 3aJ1a4 C SIBHO 3aJlaHHOM (PM3NYECKON MOJIEINbIO,
MO3BOJISIFOIIME TPUMEHSTh HM3YYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfelna
Kypca, TaK ¥ UHTETpUPYs 3HAHUS U3 pa3HbIX pas3zenoB. [ KadyecTBEHHBIX 3a7a4 IPUOPUTETOM
SBIISIIOTCSL 3aJaHusd Ha OOBSICHEHUE TMpOTeKaHWs (U3NYECKUX SBICHUH M MPOILECCOB B
OKpY’Karolle >XKU3HU, TpeOyromue BbiOOpa (u3nyeckod MOAENM s CUTyallMH IPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpebdoBanusmu DPI'OC COO k MarepuaabHO-TEXHUUYECKOMY
o0ecrieyeHHI0 y4yeOHOro mporecca 0a30BbI YpOBEeHb Kypca (M3MKH Ha YPOBHE CpEIHEro
oOrmiero o0pa3oBaHMs JOJDKEH M3y4yaTbCs B YCJIOBUSAX IMPEIMETHOrO KaOuHeTa (DU3MKU WM B
YCIIOBUSAX MHTETPHUPOBAHHOTO KaOMHETA MPEJIMETOB €CTECTBEHHO-HAYYHOTO LUKiIa. B xabunete
(bu3MKH JOJIKHO OBITH HEOOXOAMMOE 1abopaToOpHOE 000PYAOBAHUE I BHIIIOJTHEHUS YKa3aHHBIX
B IporpamMme 1O (HU3UKE YYEHUUYECKUX IPAKTUUYECKUX pabOT U JEMOHCTpalOHHOE
00opyI0BaHUE.

JemoHCcTpanmoHHoe o0opynoBanue (GOPMHUPYETCS B COOTBETCTBUHM C IMPHHLIUIIOM
MUHHMaJIBHOM JOCTaTOYHOCTH M 00OECTIeUMBAET IMOCTAHOBKY TEPEUMCIICHHBIX B MPOrpamMMe I10
(Gu3uKe KIIOUEBBIX JEMOHCTPALUil JUIsl HCCIIEIOBAHUS M3Y4YaeMbIX SIBICHUH M IPOLECCOB,
IMIIUPHYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHIA.

JlaGoparopHoe o0OopynoBaHUE ISl YYEHUYECKHX IMPAKTUYECKUX paboT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECTeYMBaeTCs B pacyére OAHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. TemaTndeckue KOMIUIEKThl J1TabOpaTOpHOro OOOpYyIOBAaHUS JOJDKHBI OBITh
MOCTPOCHbI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AHAJOTOBBIX W IU(POBBIX MPUOOPOB, a TAKKe
KOMITBIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUC MU(PPOBBIX JJAOOPATOPHIA.

OCHOBHBIMU TIETISIMU M3YYCHUS (PU3UKU B 00IIIEM 00pa30BAHUY SBIISIOTCS:

e (opMHUpOBaHHE HHTEpPECa M CTPEMIJICHHS OOYYaIOUIMXCS K HAaydYHOMY HW3YYCHHUIO

HPUPOIBI, PA3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TMPEICTABICHHA O HAYYHOM METOAE TIO3HAHUS ¥ (OPMHPOBAHUE
HCCIIEI0BATENLCKOTO OTHOILEHHS K OKPYKAIOIUM SIBIICHUSM;



(dbopMHpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4yeHHsS OCHOB CTPOCHHS
MaTepuH U pyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

(dbopmMHupoBaHUE YMEHUI OOBSCHATD SBJICHUSA C UCIIOJIb30BaHHEM (DU3NYECKUX 3HAHUN U
HAYYHBIX JIOKA3aTEIbCTB;

(dbopmMHpoBaHUE TPEACTABICHUN O pOH (DU3HUKH JUI Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

Joctuxkenne 3TUX Ieneld oOecredrBaeTCsl PelIeHHEeM CIEAYIOIIUX 3ajad B Ipolecce
M3Yy4eHHUS Kypca (pU3UKU Ha YPOBHE CpeJIHEro o0IIero o0pa3oBaHuUs:

MPHOOPETEHUE CUCTEMBI 3HAHUM 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKITIOYAsi MEXaHUKY, MOJICKYJISAPHYIO (PU3UKY, SJIEKTPOJUHAMHUKY, KBAHTOBYIO
(bU3UKY U IIEMEHTHI aCTPOPHU3UKY;

dbopMUpOBaHHE YMEHUW TNPUMEHSATh TEOPETUYCCKUE 3HAHWS IS OOBSCHEHUS
¢buznyecKkux SBICHUM B TPUPOJE U Jid TNPUHATHS TMPAKTHUUECKUX pEeLIeHU B
IMOBCEIHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIICHUs pa3lWYHBIX 3a/Jad C SBHO 3a/laHHOM (hu3HYecKoin
MOJIETIbIO, 3aJlady, TMOJPa3yMEBAIOIIMX CaMOCTOSTENIbHOE CO3/aHue (pusnueckoin
MOJIEIIU, aIEKBATHOW YCJIOBUSAM 3a/1a4U;

MOHUMAaHNUE (PU3UYECKHX OCHOB M TPUHIIUIOB JCHCTBHS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX ITPOLECCOB, UX BIUSIHUSA HA OKPYKAIOLIYIO CPENY;

OBJIaJICHHE METOJIaMU CAMOCTOSTEIHHOTO TUTAHUPOBAHMS U MPOBEACHUS (HHU3HUECKHUX
OKCIIEPUMEHTOB, aHAJW3a W  UHTEpIpeTaluu  WHOpManuu,  OmpeaeseHus
JIOCTOBEPHOCTH IOJy4€HHOI'O Pe3yibTaTa;

CO3/ITaHH€ YCIIOBHUI I Pa3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
NEeSATENbHOCTH.

Ha wusydyenue ¢usuku (6a30BBI ypOBEHb) Ha YpOBHE CpPEAHETO OOIIEro oOpa3oBaHMs
orBoguTcst 136 gacos: B 10 kimacce — 68 vacoB (2 daca B Hezento), B 11 kmacce — 68 wacoB (2
yaca B HEJIEINIO).

[Ipennaraemslii B mporpamme no (Gu3nke nepeyeHsb J1abopaTOPHBIX U MPAKTUYECKUX padoT
SBIIIETCS. PEKOMEH/IOBAHHBIM, YYHTENh JellaeT BBHIOOpP MpPOBEACHHS 1a00paTOPHBIX padboT U
OTIBITOB C YUETOM WHIUBUAYATBHBIX OCOOEHHOCTEN 00yUatOIIuXCsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®usnka u MeTOAbI HAYYHOI O MO3HAHUS
®usuka — Hayka o mpupozge. Hayunbsle mMeToabl MO3HaHUSA OKpysKarowmero mupa. Poib
HKCIIEPUMEHTA M TEOPHH B IIPOIIECCE TIO3HAHUS TPUPOJIbl. DKCIIEPUMEHT B (DU3UKE.
MonenupoBanue (usnueckux siBieHUid U npoueccoB. Hayunsle runoressl. dusnueckue
3aKOHBI M TEOpUU. ['paHuIIbl IPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB. [IpMHIIMT COOTBETCTBHUS.

Ponp m mecro ¢gu3uku B (HOpMHUPOBAHMM COBPEMEHHOW HaydHOH KapTUHBI MHUpa, B
MPaKTUYECKON AESATEIBbHOCTH JIFOJICH.

Jlemoncmpayuu

AHazorosble U IU(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIbIOTEPHBIE JTaTUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe ABUKEeHHE. OTHOCHTENBHOCTh MEXaHUYECKOTOo JBWXKeHHs. Cucrema
otcuéta. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTh) U YCKOpEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCU CUCTeMbl koopAuHaT. ClokeHHe NepeMenieHu 1
CJI0’)KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPsIMOJUHEHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U NEPEMENICHUS] MaTEPUAIIbHOW TOUKU OT BPEMEHH.

CBo0OoiHOE majeHne. Y CKOpeHne CBOOOTHOTO TTaACHHUS.

KpuBonunerinoe nBuxeHue. JIBH>keHME MATEpHAIBHOM TOYKHM II0 OKPYKHOCTH C
MOCTOSIHHOW IO MOAYJI0 CKOpPOCTBIO. YTJIOBasl CKOPOCThb, JUHEHHas ckopocTh. llepuon u
yacTtoTa ooparnienus. LleHTpocTpeMuTenbHOe YCKOPEHHE.

TexHuueckue YCTpOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: CHUIOMETp, JBUKCHUE
CHapSIOB, IIETTHBIC U PEMEHHBIC TIepeIavn.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETa, WILTIOCTPALIUS KHHEMATUYECKUX XapAKTEPUCTUK ABUKEHUS.

[TpeoOpazoBaHre ABMKCHUN C UCIIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3ayXe U B Pa3pekeHHOM IMPOCTPAHCTBE.

Habmtoienue nBmxeHus Tena, OpoLIeHHOTOo MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yCKopeHus CBOOOIHOTO TaICHHUS.

HampaBnenue ckopocTu npu ABUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, nabopamopmvie pabomol

W3ydeHne HepaBHOMEPHOTO JBUKEHUS C LENbIO OMpeIe]IeHUs] MTHOBEHHON CKOPOCTH.

WccnegoBanue  COOTHOIIGHHMSI ~ MEXKIYy  MOYTAMH,  HPOMJACHHBIMH  TEJIOM  3a

[IOCJIEIOBATENIPHBIE pPAaBHBIE IIPOMEXKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM IBIDKEHHU C
Ha4yaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3yuenune ABMKEHUS MIApUKa B BI3KOU KHUIKOCTH.
W3ydeHnue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpuniun otHocuTenbHOCTH ["anuies. [1epBoiii 3akoH HetoToHa. MHEpInanbHble CHCTEMBI
OTCYETA.



Macca Ttema. Cwmma. Ilpunmun cynepriosunuu cui. Btopoit 3akon Herotona st
MarepuanbHOU ToukU. Tperunii 3akoH Hpl0TOHA 1151 MaTepUabHBIX TOYEK.

3akoH BceMupHOro TsaroreHus. Cuna tsxectu. I[lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Buapl Tpenust (mokosi, ckoyibxeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXEHUs U cuia TpeHus nokos. Koagdumment tpenus. Cuna conpoTUBIeHUs
IIPU JBUKEHHUHM TENa B )KUIKOCTH WM rase.

[ToctynarenbHoe U BpaliaTeabHOE ABMKEHHE a0COIIOTHO TBEPIOTO TENa.

MoOMEHT CuJIbl OTHOCUTENBHO OCH BpamieHus. llmedo cuibl. YcioBuss paBHOBECHS
TBEPJIOTO TeENA.

TexHu4yeckue YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUWE: TOJIIWIIHUKY, ABW)KEHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBNIeHNE MHEPIUH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akoH HeroToHa.

N3smepenue cut.

Crnoxxenue cui.

3aBUCUMOCTh CUJIBI YIPYTOCTH OT Ae(opMariuu.

Hesecomocts. Bec Tena nmpu yCKOpEHHOM MOIBEME U aJCHUU.

CpaBHEHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnosus paBHOBecHsI TBEPAOIO Tena. Buasl paBHOBECHS.

Yyenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3yuenne aBrxeHUs OpycKa 10 HAKJIIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux AeGopMaIiim.

HccnenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeJla, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHbl cOXpaneHusn 6 MexanuKe

HNmnynbc MaTepranbHOM TOYKHU (Te€na), CUCTEMBl MaTepUaIbHBIX ToYeK. MIMIynbc CHIlbl U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAaHEHHs UMITyJIbca. PeakTUBHOE IBMKEHUE.

Pabora cuiibl. MOIIHOCTD CHJIBI.

Kunernueckast sHeprus marepuaibHON TOukd. Teopema 00 WM3MEHEHMHM KUHETHYECKOMN
SHEpPTUH.

[TorenuuanbHas sueprus. [loreHnuanpHas 3Heprus ynpyro AeGopMUpPOBAHHON MPYKUHBIL.
[ToreHnmanbpHas YHEPTUs Tena BOJIM3HM MOBEPXHOCTH 3EMIIH.

[ToTeHunanbHble W HEMOTEHIMANbHbIE CUJIbl. CBs3b paOOThl HEMOTEHIHAIBHBIX CHI C
M3MEHEHUEM MEXaHWYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPruu.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHuueckue yCTpOMCTBA U NPAKTHUECKOE IPUMEHEHHE: BOJOMET, KOIEP, MPYKUHHBIN
MUCTOJIET, JBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBUXKEHUE.

[Tepexon noTeHLMANBHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi



N3ydyeHne aOCOJIOTHO HEYIPYroro yjapa € IMOMOILIBIO JIBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue CBsi3U pabOThI CHJIBI C M3MEHEHHEM MEXaHHMUYECKOW SHEpruH Teja Ha
IIpUMEpE PaCTSKEHUS] PE3UHOBOTO JKIyTa.

Pa3nea 3. Mosekyasipuast pu3nka 1 TepMOIHHAMHUKA

Tema 1. Ocnoebl MOIEKYAAPHO-KUHEMUYECKOU meopuu

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOPUH U UX ONBITHOE 000CHOBAHHUE.
BbpoynoBckoe nBmwxkenue. duddys3us. Xapakrtep HOBIKEHHS € B3aUMOJEHCTBUS YaCTHIL
BenlecTBa. Mojenu CTpOEHHs Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BELIECTBA HAa OCHOBE 3THUX Mojeieil. Macca u pasmepbl Moiiekyn. KoimdecTBo BellecTsa.
[TocTostHHas ABoranapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mogens uaeanbHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOpHUH
UealbHOr0 ra3a. AOCONIOTHas TeMmIeparypa Kak Mepa CpeiHed KHHETHYeCKOM »Hepruu
TEIUIOBOro JBWkeHHs 4actul Tra3a. [llkama temneparyp KenbBuHa. ['a3oBbie 3aKOHBI.
Vpasuenue MenneneeBa—Kianeiipona. 3akon [lanproHa. M3omponeccsl B uaeaabHOM Ta3e C
MOCTOSTHHBIM KOJIMUYECTBOM BelecTBa. ['paduyeckoe mpencraBieHHe U30IMPOLIECCOB: U30TEpMa,
u30xo0pa, nzodapa.

TexHnyeckue ycTpoHCTBa U MIPAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OnbIThl, [JOKa3bIBAIOUIME JHUCKPETHOE CTPOEHUE BellecTBa, (oTtorpaduu MOJIEKyI
OpPraHMYECKHUX COCAMHEHUN.

OmnpiTe! 0 AU Py3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JIBUKEHHUSL.

Mopnens onbira IlITepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOCHCTBUSA.

Monens, niuocTpupyromias Ipupoay AaBJICHUS ra3a Ha CTEHKH Cocyaa.

OnBIThI, HJUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS UACAJIBLHOTO ra3a, H30MPOIIECCHI.

Yyenuueckuii sxcnepumenm, n1abopamopvie pabomuol

Onpenenenne Macchl BO3/IyXa B KIIACCHOM KOMHATE€ Ha OCHOBE H3MEpEeHHH 00bEéMa
KOMHATBhI, 1aBJICHUS U TEMIIEpaTypbl BO31yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX]Ty ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamuku

TepmonuHaMuueckass cucteMa. BHYTpEHHsS 3HEprusi TEPMOJMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ n3meHenus. KonnyectBo TerioTsl U pabota. BHyTpeHHsS sHeprus 0HOATOMHOTO
UJeanbHOro raza. Buasl Terionepenaun: TeIUIONPOBOAHOCTh, KOHBEKIUS, U3TyUeHHE. Y AebHas
TEIJI0OEMKOCTh BelecTBa. KoauuecTBo TEmIoThI IPH TEIUIONepeaaye.

[Tonstue o0 agmaGatHOM mponecce. I[lepBblii 3akoH TepMmoanHaMHKH. lIpumeHeHue
NIEPBOI0 3aKOHA TEPMOJAMHAMUKY K H3onporeccaM. I papudeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmonuHamMuku. HeoOpaTuMOCTh MpOIIecCOB B MPUPO/IE.

TemoBeie MamuHbl. [IpuHIUIBEL eiicTBUS TeMI0BbIX MamuH. [IpeoOpa3zoBanus sHepruu B
TeroBbIX MamHax. Koadduuuent nonesnoro aevictus teroBoi mMammuel. Hukn KapHo u
€ro Kod(UIMEHT MOJIE3HOTO NEHCTBHA. JKOJIOTHIECKHE TPOOIEMbI TEIUIOOHEPTETHKH.

TexHuueckue yCTpoOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: JIBUTaTellb BHYTPEHHETO
Cropanusi, ObITOBON XOJOIUIbHUK, KOHTUITUOHED.



Jlemoncmpayuu

H3MmeHeHne BHYTpEHHEW SHEPruu Tejla MpU COBEPIICHUH pPaOOTHI: BBUIET MPOOKH M3
OYTBUIKM TOJI JIEHCTBHEM C)KaTOr0 BO3/yXa, HarpeBaHue >Qupa B JATyHHOH TpyOKe MyTéM
TpeHUs (BUIACOIEMOHCTpAIus).

W3meHeHne BHYTpEHHEH sHepruu (TeMiiepaTypbl) Teja pu Temionepeaaye.

OmnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOIO JABUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenne yaenbHOU TEI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoonvt

[TapooOpazoBanue u KoHaeHcanusa. Vcmapenne wu  kuneHue. AOCONIOTHAE U
OTHOCUTEIbHAS BIAXKHOCTh BO31ayXa. HacklmenHsii map. YaenpHast TErioTa napooopa3oBaHus.
3aBUCUMOCTb TEMIIEPATYpPhl KUIIEHUS OT JaBJICHMUSL.

Teépnoe Teno. Kpuctammudyeckue u aMmopdHbIe Teaa. AHU30TPOIHUS CBOMCTB KPHCTAIIIIOB.

Kunkue kpucrtamnel. CoBpeMeHHBbIE MaTepuanbl. [lnaBneHue u KpucTalmuzanus. Y elbHas
teriora miasiieHus. Cyonumanusi.

YpaBHeHue TerIoBoro HanaHca.
TexHUUECKHE YCTPOWCTBA M MPAKTHYECKOE MPUMEHEHHE: THTPOMETP H ICUXPOMETP,

KaJIOpUMCTDP, TCXHOJIOTHH MMOJIYy4YCHHU A COBPCMCHHBIX MaTepuaioB, B TOM quCJIC
HaHOMATCPUAJIOB, U HAHOTCXHOJIOT'UH.

Jlemoncmpayuu

CBolicTBa HaCBILICHHBIX [1aPOB.

Kunenune npyu NOHMKEHHOM JIaBICHUH.

CriocoObl U3MepEHUs BIAKHOCTH.

Habntoienue HarpeBaHus U IIaBJI€HUS KPUCTAJTIMYECKOTO BELIECTBA.
JleMoHCcTpanyst KpUCTaIoB.

Yyenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3mepeHre OTHOCUTENBHOU BJIAKHOCTH BO3yXa.

Paznen 4. DaekTpoanHaMuka

Tema 1. Inexkmpocmamuxa

OneKkTpu3aiust Tell. OJEKTpUYeCKUid 3apsn. JIBa Bujga 3JIEKTPUUECKUX —3apsIoB.
[IpoBOHUKY, TUATIEKTPUKH U TTOTYTIPOBOIHUKU. 3aKOH COXPAHEHHS DJICKTPUUECKOTO 3apsia.

B3aumopeiictBue 3apsinoB. 3akoH Kymona. ToueuHblil  3jIeKTpUYECKHil  3aps.
Onektpuueckoe moje. Hampsx€HHOCTh anekTpuueckoro mnosst. [lpuHiun cynepno3unuu
AIIEKTPUIECKUX ToJie. JIMHNM HanpsHKEHHOCTH DJIEKTPHYECKOTO TOJIS.

PaGora cun osnekrpoctatuueckoro mois. [lorennuman. Pa3HOCTh  MOTEHIIMATIOB.
[IpoBOIHUKY M TUAJIEKTPUKH B DJIEKTPOCTATUUECKOM ToJie. J{MaieKTpuueckass IpOHULIAEMOCTb.

OnektpoéMkocTh. Konmencarop. DJeKTpOEMKOCTh IJIOCKOTO KOHJIEHCATOpa. JHEPTHs
3apsHKEHHOI0 KOHAEHCATOpA.

TexHudeckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: JJIEKTPOCKOI, 3JIEKTPOMETP,
AMIEKTPOCTATUYECKAsl 3allluTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHIEHCATOP, KOIMHWPOBAIBHBIM
arnmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VYCcTpoicTBO U MPUHIUIT JAEUCTBUS SJIEKTPOMETPA.

B3anMopeiicTBue Ha3IEKTPU30BAHHBIX TEIL.



DIIEKTPUUYECKOE TT0JIC 3aPSKCHHBIX TEll.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM ITOJIE.

DJIeKTpOCTaTUYECKas 3allUTa.

JW3eKTpUKHU B 3JIEKTPOCTATUUECKOM II0JI€.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTopa OT IUIOMAAM IUIaCTHH,
PACCTOSIHUS MEXAY HUMH U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHJIEHCATOpa.

Tema 2. llocmoannwtii 3nekmpuyeckuit mox. Toku é pazniuunvix cpeoax

DJIEKTPUYECKUIM TOK. Y CIOBUSL CYHIECTBOBAHUS JIEKTPUUECKOro TOoKa. VICTOYHMKM TOKa.
Cuia Toka. [TocTOSHHBIN TOK.

Hanpspkenue. 3akon Oma /17151 yyacTka LETH.

DIIeKTpHUYECKOe CONPOTHUBIICHHUE. VY nensHoe CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, NapaIeIbHOE, CMEIIAHHOE COEIMHEHUE IIPOBOIHUKOB.

Pabota anexktpuueckoro Toka. 3akoH Jxoyns—JIennia. MomHOCT 31€KTPUUECKOTO TOKa.

DIIEKTPOABUKYILAsl CUJIA U BHYTPEHHEE COITPOTHUBIICHHE UCTOYHMKA TOKA. 3akoH OMa st
MOJTHOM (3aMKHYTOM) AJIeKTprueckoi rernu. KopoTkoe 3aMbIkaHuHeE.

DNIEKTPOHHAsl TPOBOAUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTb COIIPOTUBIICHUS] METAILJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M TpPUMECHash MPOBOAMMOCTh MOJYIPOBOIHUKOB.
CaoiicTBa p—n-niepexoaa. [lonynpoBoJHUKOBBIE TPHOOPEI.

ONeKTpUYecKUid TOK B PpacTBOpax U paciulaBaxX 3JIEKTPOJUTOB. OJIEKTPOIUTHYECKAS
JUccolManus. JINEKTPOIU3.

DNeKTpUYECKHil TOK B razax. CaMOCTOSTENbHBIM M HECAMOCTOSTENbHBIN pa3psaa. MomaHus.
Ilna3ma.

TexHuueckue YCTpOMCTBA M TMPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETD,
peocTaT, HCTOYHHUKH TOKa, JJEKTpPOHArpeBaTeNIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEILHBIE
npuOOpbl, TEPMOMETP CONPOTHUBICHUS, BAaKYyMHBIH IHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa ¥ HAPSDKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAAN
IIONIEPEYHOI0 CEUEHUS U MaTepuaa.

CMmeniaHHO€ COeTMHEHUE POBOTHUKOB.

IIpsiMoe mM3MepeHue 3IeKTpOoABMXKYIIEH cwibl. KOpoTKoe 3aMbIKaHHE TabBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTh COTIPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

W ckpoBoit pa3psaa v MPOBOAMMOCTD BO3AyXa.

OaHOCTOPOHHSIS TPOBOJAUMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepenne  3IEKTPOABMXKYLIEH CWIBIL HMCTOYHMKA TOKA W €r0  BHYTPEHHErO
CONPOTHUBIICHHUS.



HaGmronenue anexrponusa.

MexnpeameTrHbie CBA3U

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHsS B 10 Kiacce oOCyIIECTBISCTCS C yYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMHd MaTeMaTHKH, OHWOJIOTHH, XUMHH,
reorpadyu ¥ TEXHOJIOTHH.

Mesicnpeomemmnvie nousmus, CBSI3aHHbIE C M3YYEHHEM METOJOB HAyYHOI'O ITO3HAHMS:
SBJICHME, HAay4HbIM (akt, rumores3a, (u3ndeckas BeIHMYMHA, 3aKOH, TEOpus, HaOII0JIEeHHE,
HKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEb, U3MEPEHUE.

Mamemamuxa: peumieHHMEe CUCTEMbl YpaBHEHMH, JMHeWHas QyHKuus, napadoa,
runep0oia, UX rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMU: CHHYC, KOCUHYC, TAaHT€HC,
KOTaHI€HC, OCHOBHO€ TPUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M MX IPOEKLUUU Ha OCHU
KOOpJIMHAT, CJI0KEHHE BEKTOPOB.

Buonocus: MexaHW4ecKoe JIBIKEHHE B KUBOU MpUpOe, TUPPY3Hs, 0CMOC, TETIIOOOMEH
’KMBBIX OPIaHU3MOB (BH/bI TEIUIONEPEauH, TEIUIOBOE PABHOBECHUE), DJICKTPUUECKHE SIBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPABIX TeJ, JKUAKOCTEM M Ta30B, 3JIEKTPUYECKUE
CBOWCTBA METAJJIOB, HJIEKTPOJIMTHYECKAs AUCCOLUALIMS, TaJIbBAaHHKA.

l'eoepaghus: B1aXXHOCTH BO3yXa, BETPhI, OapoMeTp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUE IBUKEHUH € UCIIOJIIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, TMOAIMUNHUKY, HCIOJb30BaHUE 3aKOHA COXPAHEHUS HMMIIyJIbca B TEXHHUKE (pakeTa,
BOJIOMET M JIpyrue), JBUTATellb BHYTPEHHErO CropaHus, mapoBas TypOHWHa, OBITOBOU
XOJIOIWIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJyUYE€HUsI COBPEMEHHBIX MATEPHAJIOB, B TOM YHUCIIE
HAaHOMAaTepHaloB, W  HAHOTEXHOJOIMM,  JJEKTpOCTaTH4YecKas  3allluTa,  3a3eMJICHUE
JJIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIH IPUHTEP, 3JIEKTpOHArpeBaTelbHbIE IPUOOPSI,
3JIEKTPOOCBETUTEIbHBIE TPHUOOPHI, TaTbBAHUKA.

11 KJIACC

Paznen 4. DuekTpoanHaMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

IlocTostHHble MarHuThl. B3auMonelcTBHE INOCTOSHHBIX MAarHuTOB. MarHuTHoe moIe.
BekTop marauTHOM MHAYKIWHU. [IprHIAN Cyneprno3niiny MarHUTHBIX NOJIeH. JIMHNKM MarHUTHOM
uHAyKund. KapTyHa TuHUM MarHUTHOM MHAYKLINU IOJIS IOCTOSIHHBIX MArHUTOB.

MarnutHoe 1oje NpoBOAHMKA C TOKOM. KapTuHa NMHMH MHIyKUUU MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IPOBOJHHUKA M 3aMKHYTOIO KOJBLEBOIO IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmoeiicTBre MPOBOTHUKOB C TOKOM.

Cuna Amnepa, €€ MOYJIb U HalIPaBJICHUE.

Cuna Jlopenma, €€ Moaynb W HampaBieHHME. J[BW)KEHUE 3apsyKEHHOW YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHne 2yeKTpOMarHuTHOM WHAYKIMM. [IOTOK BEKTOpa MAarHUTHOM HMHIYKLIHH.
DNeKTpOoABMKYLIAs CUJIa MHAYKLIUU. 3aKOH 3JIEKTPOMAarHUTHON uHAyKuuu Papazes.

BuxpeBoe nayekTpuueckoe mojie. DNEKTPOABIIKYIIAs CUila MHAYKIUM B IPOBOJHUKE,
JBHKYIIEMCS IOCTYIIATEIbHO B OJTHOPOJJHOM MarHMTHOM II0JI€.

IIpaBuio Jlenua.

NHayKTHBHOCTB. SIBICHNE CAMOMHIAYKLIMHU. DJIEKTPOABIIKYILAS CHUIIA CAMOMHIYKLIUH.



DOHeprus MarHUTHOTO TOJISl KaTYLIKU C TOKOM.

DJEKTPOMarHuTHOE IOJIE.

TexHuueckue yCTpOWCTBA M IIPAKTUYECKOE IMPUMEHEHHE: IIOCTOSHHBIE MAarHUTHI,
AJIEKTPOMATHUTBI, DJIEKTPOABUIATEIb, YCKOPUTEIIN HIEMEHTAPHBIX YACTHLL, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHNE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM T1OJIEM.

JIMHUM WHIYKIIMY MAarHUTHOTO TOJIS.

B3anmopeiicTBue ABYyX MPOBOJHHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIa Ha MOHBI 3JIEKTPOJIUTA.

SIBneHne HNEeKTPOMAarHUTHON UHAYKIUH.

IIpaBuio JleHna.

3aBUCUMOCTD JJIEKTPOABMKYIIEH CHIIBI HHIAYKIMH OT CKOPOCTH M3MEHEHHUS MarHUTHOIO
IIOTOKa.

SIBiieHME CAMOMHTYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4eHre MarHUTHOTO TOJIS KATYIIKH C TOKOM.

HccenenoBanue 1elCTBUA IOCTOSHHOIO MAarHUTA HA PAMKY C TOKOM.

HccenenoBanue sBIEHUS 2IEKTPOMArHUTHON MHAYKIIMH.

Pa3nea 5. KosieOanusi 1 BOTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHble K0J1€0anus

Konebarenbhnass cucrema. CBoOojgHBIE MexaHMYeckue KojeOaHus. [‘apmoHuueckne
koneOanus. Ilepmon, wuacrora, ammutyna u  (Qasa kosnebOanuii. [IpyXUHHBI MasTHHK.
MaremaTnueckuii MasTHUK. YpaBHEHHE IapMOHMYECKHUX KosiebaHui. IlpeBpaieHue >Hepruu
IIPU TAPMOHUYECKHUX KOJIeOaHUX.

Konebarenbuplii koHTyp. CBOOOJIHBIE AIIEKTPOMArHUTHbIE KOJEOAaHUS B UACATHHOM
Koe0aTeIbHOM KOHType. AHAJOTUS MEXIy MEXaHWYEeCKUMH U  DIEeKTPOMAarHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI YHEPTUU B UACATBHOM KOJIeOaTelIbHOM
KOHTYPE.

[IpencraBnenue o 3aTyxarmux KojeOaHUsIX. BbIHYXIECHHbIE MeXaHHUECKUE KOJICOaHusI.
Pe3onanc. BeiHyXI€eHHBIE 2JIEKTPOMAarHUTHbIE KOJIeOaHusl.

[Tepemennsblii Tok. CUHYCOMAAIbHBIA TEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA M HATIPSIKEHMSL.

Tpancdopmarop. IlpousBoactBo, mepegada U MOTpeOIECHUE DICKTPUICCKON IHEPTHUH.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE 3nekTpodHepruu. KynbTypa wucnoiab3oBaHus
AIEKTPOIHEPTHH B MMOBCEAHEBHOMN )KU3HHU.

TexHuueckue yCTpOMCTBA M IMPAKTUYECKOE IPUMEHEHME: DIIEKTPUYECKUM 3BOHOK,
reHepaTop NePEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojiedaTenbHOM CUCTEMbI (IIPYKUHHBIN WM MaTeMaTHYeCKUN
MasiTHUK).

HaGimotenue 3aTyxaronux KoJxeOaHui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmonnenue pesonanca.



CB0OOIHBIC PTIEKTPOMArHUTHBIE KOJICOAHMS.

OcuumnorpaMmbsl — (3aBUCUMOCTHA  CHJIBI  TOKa W HAmNpsOKEHUS OT BPEMEHM) MJis
AJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onaHC mpu mocneaoBaTenbHOM COEIMHEHUHM PE3MCTOpPA, KATYIIKHM MWHIYKTUBHOCTU U
KOH/IEHCaTopa.

Mosenb TUHUY SIEKTPOIEepe1adH.

Yuenuueckuiui sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH NIEPUOA MAJIBIX KOJIEOAHUM rpy3a Ha HUTH OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne TMepeMEHHOrO0 TOKa B IeNMM U3 MOCIEIOBATENbHO COEIUHEHHBIX
KOH/IEHCATOpa, KaTyIIKU U PEe3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHumMHbsle 60HbL

MexaHnnueckue BOJIHBI, yciaoBUsl pacripoctpanenus. [lepuon. CkopocTh pacnpocTpaHeHus
u januHa BonHBL [lomepeunble u mpononbHble BOJHBL. MHTepdepenuus u audpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. I poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMarHUTHHIE BOJHBI. Y CJIOBHSI M3Ty4eHUS 3JEKTPOMArHUTHBIX BOJIH. B3anmuas
opueHtauusi BektopoB E, B, V B anekTpomarautHoi BoJiHE. CBOMCTBa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaKCHUE, IMpeJoMJIeHUe, moysipu3auus, audpakuusa, uHtepdepenuus. CKoOpocTh
AJIEKTPOMArHUTHBIX BOJIH.

[[Ikana »y1eKTPOMAarHUTHBIX BOJIH. [IprMeHeHHe 3IEeKTPOMArHUTHBIX BOJIH B TEXHUKE U
ObITY.

[TpyHLIMIIBI pagUOCBS3U U TeAEBUACHUA. Paguonokanuys.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYXKArOIIeH Cpeibl.

TexHuyeckue ycTpoilcTBa M MPAKTUYECKOE MPUMEHEHHUE: MY3bIKAIbHbIE WHCTPYMEHTHI,
yJIBTpPa3ByKOBasl AMArHOCTHKA B TEXHUKE U MEAMIMHE, Panap, paAUuONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

O6pa3oBaHre U pacIpOCTPAaHEHUE TIOTIEPEYHBIX U TTPOJIOJIHHBIX BOJIH.

Koneo6:mromieecs Te10 Kak HICTOUYHUK 3BYKa.

Habnronenue oTpakxeHus ¥ MPEeTOMIICHNSI MEXaHHYECKUX BOJIH.

Habnronenue nntepdepeHunn u Audpakiini MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmtoienue CBA3M TPOMKOCTH 3BYKAa M BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOU
KoJieOaHui.

UccnenoBanue CBOMCTB  AJIEKTPOMArHUTHBIX  BOJIH:  OTpaXXEHUE, MPEIIOMIICHHE,
noJisipu3anus, 1udpakuus, THTepGepeHIus.

Tema 3. Onmuxa

I'eomerpuyeckas onruka. IIpsmosnHeHOE pacipocTpaHEHHE CBETa B OJHOPOIHOM Ccpele.
JIyud cBeta. Toue4yHbII1 ICTOYHUK CBETA.

OtpakeHue cBeTa. 3akOHbI OTpaxkeHHsl cBeTa. [locTpoeHue H300pa’keHUN B IJIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3akOHBI MpeIOMJIECHHS cBeTa. AOCONIOTHBIA IOKa3aTelb
npenomiieHusi. [loaHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIl yroia MOJMHOIO BHYTPEHHETO
OTpaKeHHUS.

Hucniepcus cBeta. CriokHbIN cocTaB Oemmoro ceta. LIBeT.



Cobuparonue W paccewBaronive JHUH3bl. ToHKas JuH3a. DOKyCHOE pacCcTOsHUE U
ONTHUYECKas cuiia TOHKON NuH3bL. [locTpoeHne n3o0paxeHuii B cCOOMpArOIIUX U PaCcCEeUBAIOIINX
nuH3ax. PopMyIia TOHKOU JIMH3BL. Y BEIMYEHHE, JaBaEMOE JIMH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKOU ONTHUKH.

BonnoBass omnrtuka. WuTtepdepenmusi cBeta. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOI0/IEHUS] MAKCUMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOT'€pEHTHBIX HCTOUYHUKOB.

Hudpaxkius ceera. [udpakuumonnas pewmérka. YciaoBue HaOMIOAEHHUS TUIaBHBIX
MaKCHMYMOB IIpH M1aJIECHUU MOHOXPOMATHYECKOTO CBETA HA AU(PPAKIIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuueckue YCTpOMCTBA M MPaKTHUECKOE MPUMEHEHHME: OYKHM, Jyna, (oToammnapar,
IPOEKIMOHHBIA ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OITHKA, AUPPAKIMOHHAS
peméTKa, MOIIPOULL.

Jlemoncmpayuu

[IpsimonuHEHOE pacnpOCTpaHEHUE, OTpPaKEHHWE M IpeloMieHHe cBeTa. OnTuueckue
puOOPHI.

[TonHoe BHyTpeHHEee oTpakeHre. Moiesb CBETOBO/IA.

HccnenoBanue CBOMCTB N300paKCHHM B JIMH3AX.

Moenu MUKpOCKOIIa, TEJIECKOIA.

HaGmonenne naTEpdEpeHIINN CBETA.

Ha6mronenue nudpakuuu cBerta.

HabmtoneHnue nucrnepcuu cBeTa.

[TosryueHune ciekTpa ¢ IOMOIIBIO PU3MBI.

[Tony4yeHue criekTpa ¢ HOMOIIBIO TU(PAKIIHOHHON PEIIETKY.

Habmtoienue nonsipuszanuu cBera.

Yyenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenne nokazaress IpeJoMICHHUS CTEKIIa.

HccnenoBanue CBOWCTB M300paKEHUH B IMH3AX.

HaGmronenue aucnepcun cBeTa.

Pa3nen 6. OcHOBBI cIeUAJTBbHONH TEOPUH OTHOCHTEILHOCTH
I'paHuLIBI TPUMEHUMOCTH KJIACCUYECKOW MeXaHUKH. llocTynaTel crnenualbHOW TEOpUH
OTHOCHUTEJIBHOCTH: WHBAapPUAHTHOCTH MOJIYJISI CKOPOCTH CB€Ta B BaKyyme, IPUHIUI
OTHOCHUTEJIbHOCTU DUHILITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU U COKPAILIEHUE JITUHBI.
OHeprusi ¥ UMITYJIbC PEIATUBUCTCKOM YaCTULIBI.
CBs13b Macchl € SHEPTHEN U UMITYJILCOM PENIITUBUCTCKOMN YaCTUIbl. DHEPrUs MOKOS.

Pasznen 7. KBanToBas ¢puszuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®oronsl. ®opmyna [Tnanka cBsi3u sHeprun GoToHa € €ro YaCTOTOW. DHEPrus U UMITYJIbC
dboToHa.
OtkpeiTue u wuccrneaoBanue Qoroddpdexra. Ombitet A. I'. CroneroBa. 3aKOHbBI
dorosddekra. Ypasuenue Ditamreiina s Gpororddexra. «KpacHas rpanuma» dporodddekra.
Jaenenue cBera. OnbiTel [1. H. JIeOGenena.
XHUMHYECKOE JIEHCTBUE CBETA.



TexHnyeckue yCTpONCTBA M IPAKTHUECKOE NpUMEHEHHe: (POoTo3aeMeHT, (OTOAATUUK,
COJIHEeYHast 6aTapest, CBeTOAMOI.

Jlemoncmpayuu
®DoTodddeKT Ha YCTAaHOBKE C IMHKOBOH TIIACTHHOM.

HccnenoBanue 3aKk0HOB BHELIHETO PoTodPdeKTa.
CBeToaHo.
Conneunas Oatapest.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. Onbitel Pesepdopaa mo paccessHuto o -uactuil. [lmanerapHas
mozenb atoMa. [loctynarel bopa. U3nydenue u norsomieHne GOTOHOB MPU MEPEXOe aroma ¢
OJIHOTO YypOBHSA »HEpruu Ha Jpyrod. Buasl cnekrpoB. CHekTp YpOBHEH 3HEpPruM aroma
BOZIOpPOAA.
BoustHOBBIE cBOMCTBA yacThll. BonHel ne bpoitnsa. KopnyCkynsspHO-BOJHOBOW Jyaau3M.
CHOHTaHHOE U BBIHYKJICHHOE U3Ty4YEHHUE.
TexHn4yeckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJbHBIA aHAIU3
(criekTpoCKoI), J1a3ep, KBAHTOBBIH KOMIIBIOTEDP.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Omnpenenenue JJIMHBI BOJIHBI J1a3epa.
Habnronenne muHeHYaThIX CIIEKTPOB U3ITYUYCHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, n1abopamopvie pabomuol
Habnronenue nuHeHyaToro crekrTpa.
Tema 3. Amomnoe s0po
OKCIIEPUMEHTBI,  JOKAa3bIBAIOUIUE  CIOXKHOCTb  CTPOCHUSA  SApa. OTtkpbITHE
panuoaktuBHOCTH. OnBITH Pe3epdopaa 1o onpeneneHuto coctaBa paJuoakTUBHOTO U3ITyUeHHs.
CsoiicTBa anb(da-, 6eTa-, ramma-u3nydeHus. BiusHue paguoakTUBHOCTH Ha KUBbIE OPraHU3MBI.
OtkpelTue mpoTOHa W HeWTpoHa. HykinoHHas monens sapa IeiizenOepra—lIBaHeHKo.
3apsin sapa. MaccoBoe unciio siapa. M3otorsl.

Anbda-pacnian. DIEKTPOHHBIM M MO3UTPOHHBIN Oera-pacnaa. ['aMmma-usnyuenue. 3akoH
PagMOaKTUBHOIO pacmania.

DOHeprust CBA3M HYKIIOHOB B sizipe. SnepHbie cuibl. JledekT Maccol spa.

SAnepHble peakuuu. JleleHne U CUHTE3 sIIEp.

Snepupiii  peaktop. TepmosmepHbiid cuHTe3. [IpoOieMbl W MEPCHEKTHBBI  SACPHOU
HHEPreTUKU. DKOJIOTUYECKUE aCTIEKThI SEPHOM SHEPTrEeTUKH.

OneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOJIIOIEHUS U PETUCTPALUH 3JIEMEHTAPHBIX YaCTHULL.

dyHnameHTa bHbIe B3aUMOAECHCTBH. ENMHCTBO (DM3NYECKOI KapTHHBI MUpA.

TexHuueckue yCTpOMCTBA U INPAKTHUUECKOE NPUMEHEHME: NO3UMETp, Kamepa Buibcona,
AJIEPHBII peakTop, aTOMHasi 6oMoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIUX YaCTHULL.

Yuenuueckui sxcnepumenm, rabopamoprule pabomul
HccnenoBanue TpeKoB 4acTHII (TI0 TOTOBBIM (hOTOTpadusiM).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKHI



Otanbel pa3BUTUSl acTpoHoMuu. [lpukinagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
ACTPOHOMHUM.

Bun 38é31H0TO HeOa. Co3Be3us, sipKue 3BE3/IbI, IIIAHETH, NX BUAMMOE ABH)KCHHUE.

Conneunas cucrema.

Connue. Conneuynast akTuBHOCTh. Mcrtounuk sneprun ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEpPUCTUKHU. Jluarpamma «CHEKTPaJIbHBIA KJIacC — CBETUMOCTb». 3BE3/bl
[JIaBHOM TOCJIEIOBATEIbHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] TJIaBHOU
nocneaoBaTelbHOCTH. BHyTpenHee crpoeHue 3BE3n. CoBpeMEHHbIE TPEACTABICHUS O
MIPOUCXOXKAEHUH U 3BoItoLMU ColHIA U 3BE3]1. DTambl KU3HU 3BE3I.

Mineunsiit [1yTe — Hamia I'anaktuka. [lonoxenue u nuxenne Connua B ['amaktuke. Tumnst
rajakTuk. Paguoranaktuku u kBazapbl. UEpHbIE AbIPBI B SAPaX TAIAKTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon XaO6na. PasOeranume ramaktuk. Teopus
Bbonbiioro B3psiBa. PenukToBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepemménusie npo0i1eMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenus

Habmoienust HeBOOPYXEHHBIM TJIa30M C HCMOJIb30BAaHUEM KOMIBIOTEPHBIX MPHUIOKEHUN
JUTSL OTIPEJIeNIEHUs TIOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro nostymapus 1 sipkue 3BE3/bl.

HaGmonenus B Teneckon JlyHsl, uianet, Mnewnoro Ilyrtu.

O0o0marniee noBTOPEHUE

Ponp (u3uku ¥ acTpOHOMHM B SKOHOMHYECKOH, TEXHOJIOIMYECKOH, COLMAIBbHOM U
THYEeCKOM cdepax [esTeNTbHOCTH YeloBeKa, pojib M MecTo (U3MKM M acCTPOHOMHMHU B
COBPEMEHHOW HAaydyHOW KapTHHE MHUpPA, pPOIb (QHU3MUECKOW Teopurn B (HOPMHUPOBAHUU
MIPEACTABICHUH O (PU3NYECKON KapTHHE MHUPa, MECTO (PU3UUECKON KapTHHBI MUPa B OOIIEM psTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUI O IPUPOJIE.

MexnpeamerHblie CBA3U

N3yuenne kxypca ¢usuku 6a3oBoro ypoBHsS B 11 Kiacce ocCymIeCTBISETCS C yYETOM
COJIEp’KaTEeNNbHBIX MEXIIPEIMETHBIX CBA3€M € KypcamMM MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpauu U TEXHOJIOTUU.

Medsicnpeomemuvie nouwsamus, CBS3aHHBIE C HM3YYEHHEM METOIOB HAyYHOTO IO3HAHMS:
SBJICHUE, HAaY4HbIH (akt, rumores3a, (u3ndeckas BeIMYMHA, 3aKOH, TEOpus, HaOIIOJIEeHHE,
9KCIIEPUMEHT, MOJIEJTMPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBl M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOU3BOAHBIE 3JEMEHTApPHBIX (DYHKLHUH,
IpU3HAKU 000U TPEYTOJIbHUKOB, ONPE/IeNIEHNE TUIOIIAIU TIIOCKUX (pUryp u oo0bEéma Te.

buonocusa: snekrpudeckue SBICHHUS B JKUBOW NpUPOJE, KojeOaTeNbHBIE IBUKEHHUS B
JKUBOU IIPUPOJE, ONTUYECKHUE SBICHUSA B JKUBOW IMPUPOJAE, NECUCTBUE DAJAMALMM HA >KUBbBIC
OpraHHU3MBbI.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYJ, KpUCTalNIMYecKass CTPYKTypa TBEPIABIX Tell,
MEXaHHU3Mbl 00pa30BaHMs KPUCTANINYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.

l'eoepaghus: marHuTHBIE TOTIOCA 3€MJIM, 3aJIEKH MArHUTHBIX PyA, POTOCHEMKA 3EMHOM
MOBEPXHOCTH, MPEACKa3aHUE 3eMIIETPSACEHUM.



Texuonozus: MTUHUN 3JIEKTpOINEpesad, T€HEpaTop MEPEMEHHOr0 TOKa, 3JIEKTPOABUIATENb,
WHAYKIIMOHHAS Te4yb, pajap, paJuoONpUEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-mneus,
MPOEKIMOHHBIN anmapat, BOJOKOHHAsI OTITUKA, COJTHEYHAs OaTapes.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 1O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue ydebHoro mpenmera «®dusuka» Ha ypOBHE CpeIHEro OO0IIero oOpa3oBaHMS
(0a30BBI  ypOBEHB) JOJDKHO  OOECIEUUTh  JIOCTHXKCHHE  CJICIYIOIIUX  JIMYHOCTHBIX,
MCTAIIPECAMCTHBIX U IMPEAMCTHBIX O6pa30BaTeJIBHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIndaHOCTHBIE pE3yabTaThl OCBOEHUS yueOHOro mpeamera «Pu3nKa» AOHKHBI OTpaXkaTh
TOTOBHOCTh M CIOCOOHOCTh OOYyYarolUXCs PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEU
MO3UIMEeH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIMii, MO3UTHUBHBIX BHYTPEHHHUX
yOeXACHHIA, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IEHHOCTSAM POCCHICKOTO  OOIIecTBa,
pacIIMpeHne >KU3HCHHOTO OIBITa M ONBITA JCSITCILHOCTH B IPOIECCE PeaM3allMd OCHOBHBIX
HaNpaBJIeHUI BOCIIUTATENILHOMN 1€ATEeIHbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:k1aHCcKOro BOCTIMTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMM  OOYYAromIerocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIEeCTRa;

MPUHATHE TPAJUIIMOHHBIX OOIIEYETIOBEYECKUX T'YMAHUCTHUECKHX M JEMOKPAaTUYECKHX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HMHTEpECax TPakIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpTaHH3AIIHH,

YMEHHE B3aUMOJCHCTBOBATh C COIUAIBHBIMU HWHCTHUTYTAMH B COOTBETCTBUHM C HX
GYHKIUSAMHI 1 Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHHUTAPHOH M BOJIOHTEPCKOM JEATCIILHOCTH;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS:

c(hOopMUPOBAHHOCTh POCCUICKOMN TPaXKIAHCKOW UACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYAApCTBEHHBIM CHMBOJAM, IOCTIKEHUSM POCCUHUCKHUX
YUEHBIX B 007aCTH (DU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M [ICHHOCTH, B TOM YHCIIC B ACSITEILHOCTH YIEHOTO;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMBOTO OYyAyLIero;

4) 3cTeTMYECKOro BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MUY, BKIIIOUasl 3CTETUKY HayYHOTO TBOPYECTBA, MPHUCYIIETO
¢duznueckoil HayKe;

5) TpyA0BOro BOCIMTAHUS:

UHTEpeC K pa3nuuHbiM cdepam mpodeccCHOHaTbHOU MAESATeNbHOCTH, B TOM 4YHCIIE
CBA3aHHBIM C (U3MKOW W TEXHMKOW, yMEHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oymymiei
npodeccuu 1 pean30BbIBATh COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CITOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHMIO B 00JaCTH (PU3HUKHU Ha
MPOTSKEHUH BCEH KHU3HU;

6) ’K0JIOrMYeCcKOro BOCIIUTaHNSA:

c(OpPMUPOBAHHOCTh IKOJIOTUYECKOW KYJIBTYPBI, OCO3HAHHE TJI00ATBLHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;



IJIAHUPOBAHUE W OCYIIECTBIICHUE JICHCTBHII B OKpPYXKAIOUIEH Cpele Ha OCHOBE 3HAHUS
1eNel yCTONYMBOTrO Pa3BUTHS YETIOBEUECTBA;

pacIIMpEeHHE OMbITa JESITEIbHOCTH 3KOJIOTMUECKOM HAmpaBJIC€HHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUU 10 (PHU3UKe;

7) 1EeHHOCTH HAYYHOI0 MO3HAHHUS:

c(OpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA (U3NIECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JEeATEeTLHOCTH, TOTOBHOCTh B MPOIECCe U3yUeHUs (PU3UKHU
OCYIIECTBIISATH MMPOCKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh WHIUBUIYAIIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATHI

IMo3HaBaTeIbHbIE YHHBEPCAIbHbIE YUeOHbIE el CTBHUSI
ba3oBbie Jiornueckue 1eMCTBUSA:

CaMOCTOSITENIbHO (hOpMyJIHpOBaTh U aKTyallM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEACTIATH ENIN AeSITeNbHOCTH, 33]]aBaTh MapaMeTPhl U KPUTEPHH UX TOCTHKEHUS;

BBISABJIATH 3aKOHOMEPHOCTH U ITPOTHBOPEUYMA B paACCMATPHUBACMBIX (1)I/I3I/I‘I€CKI/IX SABJICHUAX

pa3palaThIBaTh IUIaH PEHICHUs MPOOJIEeMbl C yUETOM aHAIM3a UMEIOIINXCS MaTepHalIbHbBIX
Y HEMAaTEPHUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JIESATEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YNILTATOB IIEINISM,
OLCHUBATh PUCKHU HOCHGI[CTBI/Iﬁ JACATCIIbHOCTH,

KOOPJAMHHUPOBATh M BBIMOJHATH pabOTy B YCJIOBUAX peajbHOr0, BUPTYAIbHOTO U
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBHS;

Pa3BHUBATh KPCATHBHOC MBIINIJIICHUC ITPXU PCIICHUHU JKU3HCHHBIX HpO6JICM.

Ba3oBble uccienoBareibcKue 1elCTBUS:

BJIa/IETh HAYyYHOW TEPMMHOJIOTHEW, KIIOYEBBIMU MOHATUAMU U MeToAaMH (pu3mueckoin
HaYyKWU;

BJIQJICTh HABBIKAMU Y4EOHO-HMCCIIECAOBATEIHCKOW U MPOSKTHOM NEATEIHPHOCTH B 00JIacTH
¢u3KKH, cCIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY HOUCKY METO/IOB PEUICHHs 3a]au
(1)I/I3I/I'-IGCKOFO COACpKaHWA, IPUMCHCHHUIO PA3JIMYHbIX MCTOJOB ITIO3HAHUS,

BIIQ/IETh BHUJAAMHU JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €r0 WHTEPIpETAIHH,
IpeoOpa3oBaHNI0 M NPUMEHEHUIO B pPa3jMYHBIX Y4YEOHBIX CHUTyallUsX, B TOM YHUCIE MpU
CO3/ITaHUU y4EOHBIX MPOCKTOB B 00J1aCTH (HYU3UKH;

BBISABIIATE TNPUYUHHO-CICACTBCHHBIC CBA3WM MW AKTYaJIM3UPOBATH 3aJa4dy, BbIJIBUI'AaThb
TUMNOTE3y €€ pelleHHs, HaXxOAUTh apryMEHThl NJs JO0Ka3aTelbCTBA CBOMX YTBEPKACHMIA,
3a/1aBaTh apaMeTpbl U KPUTCPUH PEIICHHUS,

AHAJIU3UPOBATHL IIOJYUYCHHBIE B XOJA€ PCHICHUA 3adadyu pEe3YybTaTbl, KPHUTHUYCCKU
OILICHUBAThH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIOBHUSAX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a7aud B 0Opa30BATENbHOW JEATEIHLHOCTH, B
TOM YHCJIE TIPU U3yUEHUH (DUBHKH;

JaBaTb OUCHKY HOBBIM CUTYyallusAM, OICHHUBATDH HpHO6pCTéHHBII>i OIIBIT,

YMETb NMEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KU3HEACSITENFHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MTPEIMETOB;

BBIJIBUTATh HOBBIE UJIEH, TIpeJyIaraTh OPUTHHAIBHBIE TIOJXObI U PEIICHHUS,

CTaBUTH HpO6JICMBI " 3aa4M, JOITYCKArOIHE aJIbTCPHATUBHBIC PCIICHUA.



PabGora ¢ undopmanmeii:

BJIJICTh HAaBBIKAMHM IOJy4eHUS MH(popManmy (QU3NUECKOTO COACP)KAaHHUS M3 MCTOYHHUKOB
pasHBIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBIIATH IIOMCK, aHajdu3, CHCTEMAaTH3alUi0 H
MHTEPIPETALNIO HHPOPMALIUU PA3THYHBIX BUJIOB U (OPM Mpe/ICTaBICHHUS,

OLICHUBATh JJOCTOBEPHOCTHh WH(OPMAIIHH;

UCTIONB30BaTh CPEICTBA WH(MOPMAIMOHHBIX M KOMMYHHMKALMOHHBIX TEXHOJIOTHI B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPTraHU3ALMOHHBIX 3a1ad C COOJIOJIEHHEM
TpeOOBaHUI SPTOHOMHKH, TEXHUKH 0€301MaCHOCTH, THTHEHBI, PeCypcocOepekeHus], MPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacCHOCTH;

CO3JaBaTh TEKCTHl (DU3MYECKOTO COJAEPKAHUS B PA3IMYHBIX QopMaTax ¢ Y4ETOM
Ha3HaueHWs MHPOpPMALMU U IEJIEBOM ayAUTOPUM, BBHIOMpas ONTUMAIbHYIO (QOpMYy
NpEeCTaBJICHUS U BU3yaIH3alllH.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIC y4eOHbIC JCHCTBHUSA:

OCYILECTBIISATh OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOI IEeATETLHOCTH;

pacro3HaBaTh NPEANOCHIIKN KOHMIMKTHBIX CUTYAIlMi U CMATYATh KOH(IUKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U MCIIOJIb30BaTh MIPEUMYIIECTBA KOMaHIHON M UHAMBHUYaIbHOI paboThI;

BBIOMPATh TEMAaTUKy M METOJIbI COBMECTHBIX ICHCTBUH C y4ETOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOTO 4IEHA KOJUIEKTHBA,

[IPUHUMATh LEId COBMECTHOM JEATECIIBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUA MO €€ IOCTHKCHUIO: COCTABIIATH IIIAH JEHUCTBHUM, PACIPENENATh POJIA C Y4ETOM
MHEHUH YJaCTHUKOB, 00CYKIaTh pe3yJIbTaThl COBMECTHOM paboTHI;

OLIEHUBATh Ka4eCTBO CBOErO BKJIAJA U Ka)KJOr'0 y4aCTHHKA KOMaH[bl B OOLIMH pe3ysbTaT
10 pa3paboTaHHBIM KPUTEPHSIM;

IpelyiaraTb HOBBIE ITPOEKTHI, OLICHUBATH WAECHU C IMO3ULUU HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISATh ITO3UTUBHOE CTPATETHMYECKOE IIOBEJCHUE B PA3JIMYHBIX CHUTyalHsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

PeryisiTHBHbIE YHHBEpPCAJIbHbIE YUeOHbIE AelicTBUS
Camoopranusamnus:
CaMOCTOSITENIbHO OCYILECTBISTh MO3HABATEIbHYIO CSITENbHOCTh B 0oOnacTu (pU3MKU U
ACTPOHOMUH, BBISIBJISITH IPOOJIEMBI, CTABUTH U ()OPMYJIUPOBATH COOCTBEHHEIC 33/1a4H;
CaMOCTOSITEIIEHO COCTABJIATH TUIAH PENICHHS PacuéTHBIX M KAYSCTBCHHBIX 3aJ1ad, TUIaH
BBITIOJTHCHHSI TPAKTUYCCKOW pabOThl ¢ y4ETOM UMEIONIUXCS PECYpPCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U MPENOYTEHUN;
JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;
pacImpsaTh paMKH y9eOHOTO ITpeIMeTa Ha OCHOBE JIUYHBIX MTPEAITOYTECHUH;
JIeJIaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 32
peIIeHHE;
OIICHUBATH MPHOOPETEHHBIN OTIBIT;
CrocoOCTBOBaTh (DOPMHUPOBAHUIO U TPOSBICHHUIO JPYAULIUMA B OOJACTH (PU3UKH,
MTOCTOSTHHO TTOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAJIbHBIH HHTELIEKT:



JlaBaTh OLIEHKY HOBBIM CUTYallUsM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LIEIISAM;

BJIaJICTh HAaBBIKAMU T1O3HABATEIHHON pe(IIEKCUU KaK OCO3HAHHSI COBEPIIAEMBIX JCHCTBUI
Y MBICJIUTEIBHBIX IPOLECCOB, X PE3YJIBTATOB U OCHOBAHUI;

MCIOJIb30BaTh NPUEMBI peIeKCUU ISl OLIEHKU CUTYalluu, BEIOOpa BEPHOIO PELLECHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apI'YMEHTBI JPYTHX IIPU aHAINU3€E PE3YNIbTaTOB AEATEIbHOCTH;

IMPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTATKH U JJOCTOMHCTBA;

IPUHUMATh MOTHUBBI U ApIYMEHTHI JPYTUX IPU aHAJIU3€ PE3yJIbTaTOB JIEATEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKH.

B nporiecce 0CTHKEHUS THYHOCTHBIX PE3yJIbTaTOB OCBOSHHSI IPOrpaMMbl IO (PU3HKE 115
YPOBHsI CpeHEro oO0IIero o0pa3oBaHusl y O00yUYaIOIMIUXCS COBEPIICHCTBYETCS AMOITMOHAIBHBIN
MHTEJUIEKT, MPEINoaralonni cOpMHUPOBAHHOCTS!

CaMOCO3HAHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHHUE,
BUJICTh HAINPaBJIEHUS PAa3BUTHUSI COOCTBEHHON 3MOIIMOHAILHON C(ephl, ObITh YBEpEHHBIM B ce0e;

caMOperyJIupoBaHMs, BKJIIOUYAIOLIETO CaMOKOHTPOIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IOBEIEHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K SMOIMOHAIBHBIM
U3MEHEHUSM U NPOSABIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAlMM, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTM)KEHMIO LENH M YCIEXY,
ONTHMHU3M, HHUIIUATUBHOCTh, YMEHHUE JI€HCTBOBATh UCXO/S U3 CBOUX BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CHOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSHHE APYIHX,
YUUTBIBATh €TI0 IPU OCYIIECTBIEHUH OOILIEHHUS, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIFOYAIOIIUX CHOCOOHOCTh BBICTPAWBaTh OTHOIIEHUS C IPYTUMHU
JFOAbMU, 3200TUTHCS, IPOSBIISTH MHTEPEC U Pa3peIiaTh KOH(IUKTHI.

IMPEAMETHBIE PE3YJIBTATbBI

K koniy oOyuenust B 10 kJiacce mpeaMeTHble pe3ybTaThl HA 6a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD Yy OOYUAIOIIMXCSI YMEHUI:

JIEMOHCTPHPOBATh HA MpUMEpax pojib U MeCTO (U3UKU B (HOPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHpA, B PAa3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B IMPAKTUYECKOU
JeATEIbHOCTH JIIOEH;

YUUTBIBATh TPAHUIBI TPUMEHEHUS H3YyYEHHBIX (DU3MUECKUX MoOJeNel: MaTepualibHas
TOUYKa, MHEpIHaJbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TENO, UACANBHBIM ra3, MoJenu
CTPOEHHSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYEUHBINA AIEKTPUUECKUH 3aps] IPHU pELICHUN
du3nyeckux 3a1ay;

pacrio3HaBath (U3NYECKHE SBJICHUS (IIPOLECCH) U OOBACHATH MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYIIPHO-KUHETHYECKON TEOPUH CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMHUKHU:
PaBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSMOJIMHENHHOE MABM)KEHHE, CBOOOJHOE NaJeHue Tell,
JBIDKEHUE 110 OKPYXHOCTH, HWHepLus, B3auMojeicTBue Tten, auddysus, OpoyHOBCKoOe
JBIDKEHUE, CTPOCHHUE XUJIKOCTEW M TBEPIBIX TeN, M3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oXJaxJeHNUN), TEIJIOBOE PaBHOBECUE, UCIIAPEHUE, KOHCHCAM, TUIaBICHUE, KPUCTAJUIM3ALu,
KHIIEHUE, BJIAJKHOCTH BO3]lyXa, IOBBIIICHUE IABJICHUS ra3a IPHU €ro HarpeBaHUU B 3aKPHITOM
cocylie, CBA3b MEXIYy IlapaMeTpaMu COCTOSHMS Ta3a B H30IpPOLECCaX, JJIEKTPU3ALMS Tell,
B3aUMOJICUCTBUE 3apsI0B;



ONMCHIBATh MEXAHUYECKOE JIBMKEHUE, UCHOJb3ys (PM3MUYECKHUE BEJIUYMHBI: KOOpIMHATA,
IyTh, MEPEMEIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHJIA, UMITYJIbC Tejla, KHHETHYeCcKas
SHEprus, MOTCHIMAIbHAs HSHEpPrus, MeXaHudeckas padoTa, MeXaHHMUYECKass MOIIHOCTH; IMpHU
ONHCAaHUM TIPABWJIBHO TPAKTOBaTh (PU3UUECKUN CMBICT HCIOJIB3YEMBIX BEIHYMH, HX
0003Ha4YECHUS U €IMHULbI, HAXOJIUTh (POPMYJIbI, CBA3BIBAIOIINE TaHHYIO (PU3UUYECKYIO BETUUHUHY
C IpYTMMU BEJIMYUHAMY;

OIMUCBHIBATh H3YYECHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SBJICHUS, HCIOJb3YsI
¢dusnyeckue BEIMYMHBI: JaBJIEHUE Tas3a, TeMIlepaTypa, CpeAHssl KHUHETHYecKas OSHEprus
XAaO0THYECKOr0 JIBHOKEHUS MOJIEKYJ, CpPEAHEKBAJpPAaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHsSI 3HEprusi, padora rasza, Kod(pQUIMEHT MOJE3HOro NEHCTBUS TEIIOBOIO
JIBUTATENIS; IPY ONMCAHUU MTPABUIIBHO TPAKTOBATH (PU3UYECKHI CMBICI UCIOIb3yEMbIX BEIUYHH,
uX O0O0O3HAa4YeHWs M EeAWHMIIBI, HAaXOOUTh (OPMYJIbl, CBS3BIBAIOIINE JAHHYIO (U3HYECKYIO
BEJIMYUHY C JPYTUMHU BEJINYUHAM;

ONMCHIBATh HM3YYCHHBIEC DJIEKTPUUECKHE CBOWCTBA BEILECTBA M IJIEKTPUYECKUE SBIICHUS
(TIporecchl), UCTIONB3Ysl (PU3UUECKUE BETMUMHBL AJIEKTPUUYECKUM 3apsijl, 3JIEKTpUYECKOe IOJIE,
HaIpsOKEHHOCTh  I0JIS, IOTEHLHAJ, pPa3sHOCTh ITOTEHIMWAJOB;, IPHU ONMCAHUU IPABHIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIOJB3YEMbIX BEIMYMH, UX OOO3HAu€HWs M E€AMHUIBL;
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEJIMUUHY C JPYTUMU BEJITMUYNHAMM;

aHaU3UpPOBaTh (PU3MUYECKHE MPOLECChl W SIBJICHUS, UCHOJb3yd (PU3NYECKHE 3aKOHBI U
IPUHIUIBL: 3aKOH BcemupHoro tsaroreHus, I, II m III 3akonsr HproTOHA, 3aKOH cCOXpaHEHUs
MEXAHUYECKOM DHEPIUH, 3aKOH COXPAHEHMs UMITYJIbCA, IIPUHLIUI CYNEPIIO3ULINUN CHII, TIPUHIUI
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYIIIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEILECTBA, Ta30BbIC 3aKOHBI, CBA3b CpPEJHEH KHHETHMYECKOW JHEPIHMHM TEILUIOBOTO ABUKEHUS
MOJIEKYJ C a0CONIOTHOW TEeMIIEpaTypol, MEpBBIH 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
JJIEKTPUUYECKOro 3apsia, 3akoH KylloHa, Hpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTHYeCcKoe BhIpaKEHUE U YCIOBUS (FpaHUIIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHbBIE IIPUHIIMIIBI IEHCTBUS MAIIUH, IPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pas3nyaTh yCIOBUS MX O€30MaCHOTO UCIOIB30BAHUS B TIOBCEAHEBHOM KHU3HH,

BBITIOJHATh JKCIIEPUMEHTHI IO HUCCIIEOBAHUIO (PU3MYECKUX SIBIEHUI M MPOLECCOB C
UCIOJIb30BAaHUEM  HPAMBIX M KOCBEHHBIX HW3MEpPEHUH, mpu 3ToM  (GOpMYJIMpPOBATH
npoOieMy/3aady ¥ THUIOTE3y Y4eOHOro OKCIepUMEHTa, coOupaTb YCTAHOBKY U3
NPEIOKEHHOTO 000PYAOBaHMSL, TPOBOIUTH OMBIT U (POPMYITHPOBATH BBIBOBI;

OCYIIECTBIISATh MpSMble U KOCBEHHBbIE H3MEpEeHUs (U3MUYECKUX BEIUYHMH, TPU ITOM
BbIOMPATh ONTHUMAJbHBIN CIIOCOO M3MEPEHUs M HCHOJIb30BaTh H3BECTHHIE METOJbl OLIEHKU
MIOTPELIHOCTEW U3MEPEHU;

HCCIIEIOBaTh 3aBUCHMOCTH MEXIY (QU3NYECKUMH BEIMYMHAMU C HCIHOJb30BaHUEM
OpSIMBIX M3MEPEHMH, IPH 3TOM KOHCTPYHMPOBAaTh YCTAHOBKY, (DUKCHpPOBAaTh pE3YJIbTaThl
HOJYYEHHOH 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BUJAE TaOIMIl U IpadUKOB, I€1aTh BHIBOJbI
10 pe3yJbTaTaM UCCIIECI0BAHMS;

coOmoiaTh IpaBuiaa O€30MacCHOr0 TpyJAa IpU INPOBEICHUM HCCIENOBaHMM B pPaMKax
y4eOHOIr0 OIKCHEPUMEHTa, Y4eOHO-UCCIEN0BATEIbCKOW M  IMPOEKTHOW JEATEIbHOCTU C
UCIIOJIb30BAaHUEM U3MEPUTENbHBIX YCTPOICTB U J1aOOpaTOpHOro 000pY0BaHUS;

pemiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (PU3MYECKOW MOJENbI0, HCIONIb3Ys
¢u3nUeckre 3aKOHBI ¥ MPHUHIUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 33J1a4d BHIOMPATh (PU3NIECKYIO
MOJIeJIb, BBIICNATh (U3NYECKHUE BEIUYMHBI M (QOpPMYJibl, HEOOXOAMMBIE Uil €€ pEeLIeHHUs,
IPOBOJIUTH PACUYETHI U OLIEHUBATh PEAILHOCTH M10JIyY€HHOI'O 3HauUeHUs! (PU3MUeCKON BEINYHHBI,



pemarh KayecTBEHHBIC 3a/1a4M: BBICTPAMBATH JIOTUYECKH HETPOTUBOPEYMBYIO IICTIOUKY
paccyXJIeHUH ¢ OMOpoil Ha U3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBICHUS;

UCTIONB30BaTh IPH PELICHWHM Y4YeOHBIX 3aJad COBpPEMEHHbIE HMH(OpMAIMOHHBIC
TEXHOJIOTHUH IS TIOMCKA, CTPYKTYPHPOBAHHWS, MHTEPIPETAIlMM U TPEJCTaBICHUS Yy4eOHOH u
HAYYHO-TIOMYJISIPHOW MH(DOpMAaIUK, TOJYYCHHOW W3 Pa3IHYHBIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UPOBATH MOIyYaeMyr0 HH(pOpMAIIHIO;

NPUBOJUTH NPUMEPHI BKJIAJa POCCUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, 0OBSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIb30BaTh TEOPETHUYECKHE 3HAHUS TI0 (HU3UKE B TIMOBCEIHEBHOW JKWU3HU IS
oOecrnieueHns 6€30MacHOCTH MpU OOpaIlleHUH C MPUOOPAMH U TEXHUYECKUMHU yCTPOMCTBAMU, ISt
COXpPaHEHHUS 3JJ0POBbS U COOIIOCHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKAIOIIEH cpere;

paboTaTh B TPYIIIE C BHIIOJTHEHUEM PA3THYHBIX COIMATIBHBIX POJICH, TUIAHUPOBATh paboTy
TPYNIIbI, PAalMOHAIBHO paclpenesiTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIIHOCTh B
HECTaHJIAPTHBIX CUTYallUsAX, aJIEKBaTHO OLIEHHWBATh BKJIAJ Ka)JOTO M3 yYaCTHUKOB TPYIIIbI B
peleHne paccMaTpruBaeMoil MpooIeMbl.

K konmy oOyuenust B 11 kJiacce mpeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y 00YJIAONITUXCS YMEHHM:

JIEMOHCTPHUPOBATh HA MpPUMEpPAX POJib U MECTO (U3UKH B (OPMUPOBAHUN COBPEMEHHOU
HAyYHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TEXHOJOTHH, B MPAKTHUECKON
JeSITeIbHOCTH JIFOJICH, IEJIOCTHOCTD U €IMHCTBO (PH3MUECKON KAPTUHBI MUPA;

YVUUTHIBAaTh TPAHUIBl TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJeNel: TOYeUHBIN
DIIEKTPUYECKUI 3apsii, Jyd CBEeTa, TOUYCYHBIH HCTOYHUK CBETa, sjAepHas MOJENb aroma,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Si7[pa IPH pelieHur GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3NYECKHE SBICHUS (IIPOLECCH) U OOBACHATH MX HAa OCHOBE 3aKOHOB
JJEKTPOJAUHAMUKHN M KBAaHTOBON (DU3MKU: 3JEKTpUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MarHUTHOE JEHCTBUS TOKAa, B3aMMOJCHCTBHE MArHHTOB, 3JEKTPOMArHUTHAs
WHAYKINSA, JeWCTBUE MArHUTHOTO TOJiA Ha MPOBOAHHK C TOKOM U JBHXKYIIUHCS 3apsii,
AJIEKTPOMAarHUTHbIE KOJEOaHUs ¥ BOJHBI, IPSIMOJIUHEHHOE pacpOCTPaHEHHE CBETA, OTPAXKEHHE,
nperomiieHue, wuHTepdepeHnus, IUGpakmus W TOJApU3alus CBETa, JAHCIEPCUS CBETa,
dotoanekrpudeckuii 3GpdexT (hoToddheKT), CBeTOBOE MaBiieHHEe, BOSHUKHOBEHUE JTMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAS PaIMOAKTUBHOCTB;

OIKCHIBATh M3YYECHHBIC CBOMCTBA BEIECTBA (DJICKTPUUYECKHUE, MAarHUTHBIE, ONTHYECKUE,
ANEKTPHUYECKYIO TIPOBOJUMOCTD PA3IUYHBIX CPEN) U AJIEKTPOMArHUTHBIE SBJICHUS (IIPOIECCHI),
UCTIONB3YSl (U3UYECKUE BEIMYMHBL: DICKTPUUECKUN 3apsii, cuila TOKa, DSIEKTPUYECKOe
HaINpsHKEHUE, SJICKTPUUECKOE COMPOTUBIICHNE, PA3HOCTh OTEHIIMATIOB, JIEKTPOABIKYIIAsK CUIIa,
paboTa TOKa, WMHIYKIMS MarHMTHOTO TIOJIsA, cwia Ammepa, cwia JlopeHia, WHIYKTHBHOCTD
KaTyIIKH, YHEPTUs DJIEKTPUYECKOTO M MArHWTHOTO TIOJEW, TMEePHOA W YacToTa KoleOaHWi B
KoJIe0aTeIbHOM KOHTYpE, 3aps] U Ccujia TOKa B MPOIECCe TAPMOHHUYECKUX AIEKTPOMArHUTHBIX
KoyiebaHu#, (POKYCHOE pacCTOSIHUE M ONTHYECKas CWiIa JIMH3bI, IPU ONHCAHUU MPaBUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HWCIIOJIB3YEMbIX BEIMYMH, WX OOO3HAUYCHUS W CIUHHMIIBI,
YKa3bIBaTh ()OPMYITBI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETHUUHY C JPYTUMH BEITUINHAMU;

ONKCHIBATh M3yYCHHbIE KBAHTOBBIC SIBJICHHUS U TPOLECCHI, MCIONB3Yyd (U3HUECKUE
BEJIMUMHBI: CKOPOCTh AJIGKTPOMATHUTHBIX BOJH, JUIMHA BOJHBI M 4YacTOTa CBETa, JHEPTUS U
UMITyNbC (OTOHA, TEPHOA TMOJypaclaja, SHEPTus CBSI3M AaTOMHBIX sep, NpPU OMUCAHUHU
MPaBWIBHO TPAKTOBATh (UINYECKUN CMBICI HCIONb3yeMbIX BEIMUYMH, WX OOO3HAYCHUS U



€JMHUILIbI, YKa3bIBaTh (POPMYJIbl, CBSI3BIBAIOLIME JAHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMU
BEJIMUYMHAMU, BBIYUCIATH 3HaUYeHUE (PU3NYECKON BETUUHHBI;

aHaATM3UpPOBaTh (PU3MUYECKHE MPOIECChl U SBJICHUS, UCHONb3Ys (DU3MUYECKHE 3aKOHBI U
OPUHLMIBL: 3akoH OMa, 3aKOHbI IOCIEAOBAaTENIbHOIO U MApaJJICIbHOTO  COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  MHIAYKLIHMH, 3aKOH
MPSIMOJIMHEMHOTO PacHpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETOMIICHUS
CBETa, ypaBHeHHME DOiWHIITeHHa JUIs (QoToddderra, 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
COXpAaHEHUS HMIIYJIbCA, 3aKOH COXpPAHEHMsI DSJEKTPUUECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHcla, MOCTyJaaThl bopa, 3aKOH pajnOaKkTUBHOTO pacnajaa, IpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYTUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIpaKEHHE U YCJIOBUS (TpaHHIIbI,
001acTH) IPUMEHUMOCTH;

OTpe/eNATh HAIlpaBJIIEHWE BEKTOpa MHIYKIUU MAarHUTHOTO MOJISi MPOBOJHHKA C TOKOM,
cuiibl Amnepa u cuiibl Jlopenna;

CTPOUTH U OMHUCHIBATh N300pakeHHE, CO3aBaAEMOE TUIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATh SKCIEPUMEHTHI I10 HCCIICAOBAHUIO (PU3MUYECKUX SBICHUH U TNPOLIECCOB C
UCTIONIb30BaHUEM TPSMBIX W KOCBEHHBIX HM3MEPEHWi: Tpu d3ToM  (GOPMYIHPOBATH
npoOjemMy/3agady W THUIOTE3y Y4eOHOro OSKCIEpPHUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEeI0KEHHOT0 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATEH BHIBOIBI;

OCYILECTBIISATh MpPSIMBbIE W KOCBEHHBIE H3MEPEHUs (PHU3MUECKUX BEJIMYMH, MPH 3HTOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUS M HCIOJIb30BATHh HM3BECTHBIE METOJBl OLEHKHU
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NUECKUX BEJIMYMH C HCIIOJIb30BAaHUEM MPSIMbIX U3MEPEHUIl:
IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHpOBaTh PE3yJibTaThl MOJYYEHHOH 3aBHCUMOCTH
¢u3uueckux BeIMYMH B BUAEC TaOMMI W TrpaduKoB, [e1aTh BBIBOABI IO pe3yjbTaTaM
HCCJIEIOBAHUS,

coOmoiaTh MpaBuia O€30MacHOr0 TpyJAa NpU TNPOBEASCHUM HCCIENIO0BaHUM B paMKax
yu4eOHOrO0 SKCIEPUMEHTa, Y4eOHO-UCCIIENOBATENIbCKOM M MPOEKTHOW ACSITENbHOCTH C
UCTIOJIb30BaHUEM U3MEPHUTENBHBIX YCTPOICTB U 1TaOOpaTOPHOT0 000PYI0BaHUS;

pemate pacu€THbIE 3aJa4d C SIBHO 3aJaHHOM (U3WYECKOM MOJENblo, HCIONb3Ys
dbuznyeckue 3aKOHBI M MPHUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33/1a4d BHIOMPATh (PU3UUYECKYIO
MO/JIENIb, BBIICNIATh (U3NUYECKUE BEIMYMHBI M (QOPMYINbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEAIbHOCTH MOJIyY€HHOTO 3HAUCHUS (PH3UUECKOM BEITMYMHBI;

pelaTh KayeCTBEHHbIE 3aJjaud: BBICTPAWBATh JIOTMUECKH HENPOTHBOPEUHBYIO IIETIOUKY
paccyXJIeHUl ¢ OMOPOil Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBICHUS;

UCTIONIb30BaTh IPH PEIICHUHM YYeOHBIX 3aJad COBpPEMEHHBbIE HMH()OPMAIMOHHBIC
TEXHOJIOTHM JUIsl MOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIpETAlM U MpPEJICTaBICHUsS y4eOHOW u
HAyYHO-MOMYJISIPHOM HMH(QOpPMAIMK, IOJYYEHHOM W3 pa3IMYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOTyYaeMyro HH(popMaIuio;

OOBSICHATH PUHIIHUIIBI IEHCTBUS MAIIKH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, Pa3InvaTh
yCIIOBUS MX O€30M1aCHOT0 UCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

NPUBOJUTH NPUMEPHI BKJIA/la POCCHICKUX M 3apyOCKHBIX YUEHBIX-(HU3UKOB B Pa3BHTHE
HAyKH, B 00BbACHEHHUE MPOIIECCOB OKPYKAIOUIEr0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BaTh TEOPETHUYECKHE 3HaHUSA TO (U3UKE B TOBCEIHEBHOW JKHU3HU IS
oOecrieyeHns O€30MaCHOCTH MPH OOpAIIEHUHN C MPHUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMH, IS
COXPaHEHHUS 3/I0POBbS U COOIOICHUS HOPM IKOJIOTMYECKOTO MOBECHUS B OKPYKaIoIlel Cpee;



paboTaTh B IpyMIIE C BHIIOJHEHUEM Pa3IMYHbIX COLUAIBHBIX POJIEH, IUIaHUPOBATh paboTy
IpYyNIbl, palMOHAIBHO paclpelnensaTh O0O0A3aHHOCTH W IUIAHUPOBAaTh JIEATENBHOCTh B
HECTAaHAAPTHBIX CUTyalUsX, aleKBaTHO OLEHMBATh BKJIAJ KaXXKJO0T0 M3 YYAaCTHHUKOB IpyIIbl
B PELICHUE paCCMaTPUBAEMOM MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos
HaumeHnoBaHue pa3aesioB U TeM DJieKTpoHHbBIE (HH(POBHIE)
Ne n/m Kontpoabubie  IIpakTHueckue
NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE pecypchl
padoThbI padoThI
Paznea 1. PU3UKA U METO/IbIl HAYUYHOI'O IIO3HAHUSA
O
1.1 HBHKA H METOMBL HAYHHOTO 2 https://m.edsoo.rt/AVIAWVNQO
MO3HAHUS
Uroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 https://m.edsoo.ru/SNO2MCWXU
2.2 JnHnamuka 7 https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHbI COXpaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/86NRCXHA7

Htoro no pasneny 18

Pasnea 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJINHAMHUKA

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOU

3.1 9 1 https://m.edsoo.ru/HRGVSNOPE
TEOPUU
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1 https://m.edsoo.ru/HK6KIL.6RS9
Arpera € COCTO eImiecTBa.
3.3 TPETATHBIC COCTORHIA BEECTB 5 hitps://m.edsoo.ru/HSM355JCH
®a3oBbIe IEPEXOIBI
Wroro no pazneny 24

Pazgen 4. 9JIEKTPOJANHAMUKA
4.1 DNeKTpOoCTaTHKA 10 1 1 https://m.edsoo.ru/LSRP720QLI
4.2 [ToCTOSTHHBIN 2IEKTPUYECKHUM TOK. 12 1 1 https://m.edsoo.ru/GEWTDOXWW




Toku B pa3nuyHBIX cpeaax

Hroro no paszneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME



11 KJIACC

HanMeHoBaHMe pa3jie/ioB U TeM
Ne i/m

KoanuecTBo 4acoB

Kontpoabubsie IIpakTnyeckue

DJIeKTpOHHbIe (LM (ppOBbIE)

NMpOrpamMMblI Bcero o0pa3oBaTebHbIE PeCypPChl
padoThbI padoThbI
Paznen 1. DJIEKTPOJIMHAMUMKA
Ma oe noJje. D
1.1 THHTHOE Hox JICKTpOMAriHTHAA 11 1 3 https://m.eds00.ru/Z2Q390NGS8
WHAYKIHS
Hroro no pazneny 11
Paznea 2. KOJIEBAHUS U BOJIHbBI
MexaHU4YeCKUe U IJICKTPOMarHUTHBIC
2.1 9 1 https://m.edsoo.ru/3TLNQKPG6
Koebanus
MexaHU4ecKue U 3JIeKTPOMarHUTHbIE
2.2 5 1 https://m.edsoo.ru/IWQT6385V 1
BOJIHBI
2.3 OnTuka 10 3 https://m.edsoo.ru/TUPOIURXM
Uroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

OcHOBBI cnieNMaNIBbHOM Teopun

3.1 4 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCHUTEIBHOCTH
Wroro no pazneny 4
Pa3znea 4. KBAHTOBAS ®U3UKA
4.1 DeMEHTHI KBAHTOBOU ONTHKU 6 https://m.eds00.ru/SWOVAWOQRS
4.2 CrpoeHue aToma 4 https://m.edsoo.rut/HSBEAOOEA
4.3 ATOMHOE SApO 5 https://m.eds00.ru/97MCIDZXQ




Uroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DneMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7

https://m.edsoo.ru/3EOD6KXI9

Hroro no paszueny 7

Pasznen 6. OGOBHIAIOIIEE ITIOBTOPEHUE

6.1 Ob6o061mato1ee MOBTOPEHHE 4
Hroro no pazpeny 4
PesepBHOE Bpems 3

https://m.edsoo.ru/O2JEGZCIM

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 08



IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne

n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThbI

IIpakTnueckue
padoThI

Jlara
U3yYeHHs

DJIeKTPOHHbIE HH(POBBIE
o0pa3oBaTe/bHbIE pecypChl

®Pu3ukKa — HayKa O pUpOJE.

HaquLIe MECTOABI ITO3HAHUA
OKPYXXaIOIIEero MUpa

02.09.2026

https://m.edsoo.ru/Y XGQSPM 1P

Pounb u mecTo dusuku B

(GhopMUPOBaHUN COBPEMEHHOM

HaY4YHOH KapTHHBI MHUpa, B

IIPaKTUYECKON JEeATEIbHOCTH

JTonen

MexaHnueckoe JBHKEHUE.
OTHOCUTENBHOCTD
MEXaHUYECKOTO JIBUKEHHUS.
[Tepemenienue, CKOpOCTb,
YCKOpEHHE

PaBHOMepHOE
IIPSIMOJIMHEVHOE JIBUKECHHE
PaBHOyCKOpEHHOE
MPSIMOJIMHEMHOE IBUKEHUE
CBobosiHOE TajieHHe.
Yckopenue cBOOOTHOTO
MajgeHus

KpuBonuHeliHOE NBUXKEHUE.
JIBU>KeHHE MaTepuaIbHON

04.09.2026

09.09.2026

11.09.2026

16.09.2026

18.09.2026

23.09.2026

https://m.edsoo.ru/SHSXWFFVO

https://m.edsoo0.ru/RSOAQVS5ZX

https://m.edsoo.ru/L8IPY2JEZ

https://m.edsoo.ru/MDIDKJOUB

https://m.edsoo.ru/MXPLZIX8&J

https://m.edsoo.ru/TFLJ2C4DN




10

11

12

13

14

15

TOYKH IO OKPYKHOCTH

IIpuHIUIT OTHOCUTEIIBHOCTH
INanunes. MaepuuanbHbie
cucreMsl orcueta. [IepBslii
3akoH Hprotona

Macca tena. Cuna. [Ipunnun
cyneprno3unuu cuil. Bropou
3aKoH HproToHa mis
MaTepuaibHOU TOUKHU

Tpetuii 3akoH HeroToHa niis
MaTepHUalbHBIX TOUEK

3aKkoH BCEMUPHOTO TATOTCHUS.

Cuna tsoxectu. [lepBas
KOCMHUYECKasi CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

Cuna tpenus. Koapduunent
TpeHust. Cuiia CopoTUBICHUS
IpY JABWKEHHUHU Tella B
KHUJIKOCTH WIIU Ta3e

IToctynarensHoe 1
BpalaTeabHOe IBUKECHUE
abCoIIIOTHO TBEPOTO Tea.
MowmenT cuibl. 11nedo cuinsl.
VYcnoBust paBHOBECHS
TBEPAOIO TeNIa

NMmynsc maTepuaibHON
TOYKH, CUCTEMBI

25.09.2026

30.09.2026

02.10.2026

07.10.2026

09.10.2026

14.10.2026

16.10.2026

21.10.2026

https://m.edso00.ru/J6QY7N3WN

https://m.edsoo.ru/BVINWTAQH

https://m.edsoo.ru/JYL4I4UAN

https://m.edsoo.ru/D13D593MU

https://m.edsoo.ru/RILVFXEQD

https://m.edsoo.ru/UZBUPCM5M

https://m.edsoo.ru/IDOAU40TS

https://m.edsoo.ru/MSJOTKNWC




16

17

18

19

MaTepHaIbHBIX TOUEK.
Nmnynbe cubl. 3akoH
COXpaHEHHUS UMITYJIbCA.
PeakTuBHOE IBIKEHUE

PaboTa 1 MOIITHOCTH CHITHI.
Kunetnueckas sneprus
MaTepHAIbHOI TOYKHU.
Teopema 06 U3MEHEHHH
KMHETUYECKOI YHEPTUHN

[ToreHumanbHas 3Heprusl.
[ToreHanbHas SHEPTUst
yrpyro aedopmMupoBaHHON
npyuHsbl. [loTreHnmanbHas
SHEprus Tena BOIu3u
MMOBEPXHOCTU 3eMITH

ITorennmuanbHBIE U
HEMOTEHI[UAIbHBIE CUJIBI.
CBsi3b paboTHI
HEMOTEHIUAIbHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOM
SHEPrUM CUCTEMBI Tel. 3aKOH
COXPAHEHUS MEXAHUYECKOU
SHEPTUu

JlaboparopHnas paboTa
«HccnenoBanue cBsi3u pabOTHI
CHUJIBbI C UBMCHCHUEM
MEXaHHUUECKOW PHEPTUH Teja
Ha IPUMEpEe PaCTHKEHHS
PE3MHOBOTO KIyTay

23.10.2026

06.11.2026

11.11.2026

13.11.2026

https://m.edsoo.ru/J1V59L28B

https://m.edsoo.ru/RNEXJW4KF

https://m.edsoo.ru/DA3QVTOXQ

https://m.edsoo.ru/W1R4R88UG




20

21

KonTponbhas pabota no teme
«Kunemartuka. Jlunamuka.
3aKOHbBI COXpAHEHHUS B
MEXaHUKE»

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. bpoyHoBckoe
neuxenue. duddysus

18.11.2026

20.11.2026

https://m.edsoo.ru/LNM6EK6YY

https://m.edsoo.ru/OEY9VYU2B

22

23

24

25

26

27

XapakTep JBUKEHUS U
B3aHMMOJICUCTBUS YaCTHIL
BeliecTBa. Mojenu cTpoeHus
ra3oB, JKMJKOCTEH U TBEPABIX
Ten

Macca monekyn. KonuuectBo
BenecTna. [locTossHHas
ABorajzipo

TennoBoe paBHOBECHE.

Temnepatypa u e€ u3mMepeHue.

[ITxama remnepatyp Llenbcus

HUneanpuerii raz 8 MKT.
OcHoBHoe ypaBHeHne MKT

AOcoroTHas TemIiepaTypa
KaK Mepa cpeaHeit
KMHETUYECKOW SHEPTUU
JBUKCHHSI MOJIEKYJI.
YpaBHenue Meneneena-
Knaneiipona

3akon JlaneToHa. 'a30BEIC
3aKOHBI

25.11.2026

27.11.2026

02.12.2026

04.12.2026

09.12.2026

11.12.2026

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FL1BAQD13

https://m.edsoo.ru/ WPNY6QAS8Z

https://m.edsoo.ru/UKJFVSBZO

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3WB66I3 A




28

29

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCHMOCTH
MEXy TapaMeTpamu
COCTOSIHUS pa3peKEHHOTO
raza»

N3onpoueccel B nacaaibHOM

rase u ux rpaduueckoe
npeCTaBICHNE

16.12.2026

18.12.2026

https://m.edsoo.ru/35DBLKT96

https://m.edsoo.ru/OZJ3KZNJ5

30

31

32

33

34

35

BuyTpennsisa sueprus
TEPMOJIUHAMUYECKOM
CHCTEMBI B CIIOCOOBI eé
n3meHeHus. KoanuectBo
TEIJIOTHI ¥ paboTa.
BuyTpennsisa sueprus
OJHOATOMHOTO HJI€aJIbHOTO
raza

Bupel Terionepenaun

VY nenpHas TEI0EMKOCTh
BemiecTBa. KommuecTBo
TEIJIOTHI TIPH TETUTONIEpeIaye.
AnnabaTHBIN mporecc
ITepBrlil 3aK0H
TEPMOJMHAMHUKHU U €T0
MIPUMEHEHUE K U30IpoIieccam
Heo6paTuMocCTh MporeccoB B
npupoae. Bropoii 3akoH
TEPMOJIMHAMHUKHU

[Tpunmun aevicteus u KI1/]

23.12.2026

25.12.2026

30.12.2026

13.01.2027

15.01.2027

20.01.2027

https://m.edsoo.ru/9JOITVXIK

https://m.edsoo0.ru/36JJI20W9

https://m.edsoo.ru/5SK3Y4H86L

https://m.edsoo.ru/2HO6R3GA8

https://m.edsoo.ru/S8SLWDFTS8

https://m.edsoo.ru/DLCDEAAUC




36

37

38

39

TEIJIOBOM MAIlIMHEI
[Muxn Kapuo u ero KIT

DKOJIOTHYECKUE TTPOOTIEMBI
TEIUIODHEPTETHKHU

O06o0marmuii ypok
«MonekynspHas (pu3mka.
OCHOBBI TEPMOTMTHAMHUKID)
KonTponbhas pabota no teme
«MonekynsipHas pu3MKa.
OCHOBBI TEPMOTUHAMHKIDY

22.01.2027

27.01.2027

29.01.2027

03.02.2027

https://m.edsoo.ru/4XPSAQOV7M

https://m.edsoo.ru/P07ZMYMSI

https://m.edsoo.ru/9EKZODDWP

https://m.edsoo.ru/RCARYE6ZX

40

41

42

[Tapoo6pazoBanue u
KoHJeHcanws. Micnapenue u
KUTICHUE

AbcomoTHas 1
OTHOCHUTEJIbHAS BIAXKHOCTb
BOo3ayxa. Hacelmennslii map

TrEpnoe Temno.
Kpucrannueckue n
aMopdHBIC Tea.
AHN30TpONUs CBOMCTB
Kkpuctaos. XKunkue
Kkpuctaibl. COBpeMEHHbIE
MaTepuabl

05.02.2027

10.02.2027

12.02.2027

https://m.edsoo.ru/X480Q078EE

https://m.edsoo.ru/98HVAEBMM

https://m.edsoo.ru/JIXFWLMZNK

43

[InaBneHue n
KpUCTaIIH3anus. Y 1eiabHast
TEIUIOTA IIJIABJICHHS.
CyO6nmumarust

17.02.2027

https://m.edso0o.ru/OX117G6MR




44

45

46

47

48

YpaBHEHHE TEIOBOTO
OanaHca

DneKTpu3aius Ted.
DnekTpuueckuii 3apsa. JIsa
BHUJA SJICKTPUUCCKUX 3apsaa0B

[TpoBOTHMKY, TUATEKTPUKH U
MOJIYITPOBOJTHUKH. 3aKOH
COXpaHEHUs AIECKTPUIECKOTO
3apsna

B3aumoneiicTBue 3apsioB.
3akoH Kynona. ToueuHslii
AIEKTPUYECKUI 3apsif

Hanpspoxk€aHocTh
ANEKTPUUECKOTO TOJIA.
IIpuHuun cynepno3unun
ANEKTPUUYECKUX TTosiel. JInaum
HaNpsKEHHOCTH

19.02.2027

24.02.2027

26.02.2027

03.03.2027

05.03.2027

https://m.edsoo.ru/OJUXGN2I1

https://m.edso0o0.ru/QJ2S7TWSBM

https://m.edsoo.ru/F3YVPQUYH

https://m.edsoo.ru/SU3BUQOTHH

https://m.edsoo.ru/9IKAWD2V6

49

50

51

52

Pa6oTa cun
AJIEKTPOCTATUYECKOTO TMOJIS.
ITorenmuan. Pa3Hoctn
MMOTCHIIHAJIOB

[TpoBOMHUKY ¥ TUATIEKTPUKH
B 2JIEKTPOCTATUYECKOM TIOJIE.
Husnexrpuueckas
MIPOHUIIAEMOCTD
DIIEKTPOEMKOCTb.
Konaencarop

DIEeKTPOEMKOCTD TIJIOCKOTO

10.03.2027

12.03.2027

17.03.2027

19.03.2027

https://m.edsoo.ru/VOPD9ASLF

https://m.edsoo.ru/12P2S3127

https://m.edsoo.ru/B1UPRD52W

https://m.edsoo.ru/XPUKP82V8




53

54

KOHJIEHCATOpa. DHEePTrus
3apsHKEHHOT0 KOHJZIGHCAaTopa

JlaGoparopHas paboTa
"U3mepenue 3eKTpoEMKOCTH
KOHJieHcaTopa"

[Tpunn aeicTBus U
MPUMEHEHNE KOHIEHCATOPOB,
KOMTUPOBAJIHHOTO armapara,
CTpYHHOTO MIPUHTEpA.
DJIeKTpOCTaTUYECKas 3allUTA.
3azemicHue
AJIEKTPONPHUOOPOB

24.03.2027

26.03.2027

https://m.edsoo.ru/PBGM4F845

https://m.edsoo.ru/H3Q9PNHYY

55

56

57

58

DNEeKTPUYECKUN TOK, YCIOBHS
€ro CYIIECTBOBaHUS.
[TocTostHHbIN TOK. CHila TOKA.
Hanpsixenue.
Conporusnenue. 3akoH Oma
JUISl y4acTKa LETH

ITocnemoBarennpHOE,
napajuieIbHOE, CMEIIaHHOE
COCTMHEHHE MPOBOTHUKOB.
JlaGopaTtopHnas pabota
«3y4yeHne cMenanHoro
COCIMHEHUS PE3UCTOPOB»
PaboTa 1 MOIIHOCTE
AIEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

3axoH OMa 11 HOJIHOU
(3aMKHYTOM) 2JIEKTPUUYECKON

0.5

0.5

07.04.2027

09.04.2027

14.04.2027

16.04.2027

https://m.edsoo.ru/D6Y72A4B7

https://m.edsoo.ru/SLKT3UPUR

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YNSBF7PBS




59

uenu. KopoTtkoe 3ambIkaHue.
JlaGopaTopHnas pabota
«3mepenue IJIC ucrounnka
TOKa M €r0 BHYTPEHHET 0
CONPOTHUBIICHUSD)

PesepBHBIi ypOK.
KoHnTtponbHas pabota 1o teme
"DnekTpoauHamMuka" /
Bcepoccuiickas mpoBepoyHas
pabota

21.04.2027

https://m.edsoo.ru/MFM6EIE5 X

60

61

62

63

64

O06o0maromuii ypox
«INeKTpoAUHAMUKAY /
Bcepoccuiickast mpoBepoyHas
pabota

DEKTPOHHAs IPOBOJAUMOCTD
TBEPABIX METAILIOB.
3aBUCUMOCTB COITPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepxnpoBOIUMOCTb

DIIEKTPUUECKHI TOK B
Bakyyme. CBoiicTBa
AIIEKTPOHHBIX ITyYKOB

ITonynpoBOIHUKH, UX
CcOoOCTBEHHAs U IPUMECHAs
npoBoauMocTh. CBoiicTBa p—
n-nepexoaa.
ITosrynnpoBOTHUKOBBIE
npudOpHI

DIIEKTPUUECKHUI TOK B

23.04.2027

28.04.2027

30.04.2027

05.05.2027

07.05.2027

https://m.edsoo.ru/PS6MDY(07H

https://m.edsoo.ru/WMNNBQIL9H

https://m.edsoo.ru/4CCYCJ785

https://m.edsoo.ru/S55A1DQUR

https://m.eds0o0.ru/QUOQUWVI1




pacTBopax u paciuiaBax
AIIEKTPOJIUTOB.
DJIEKTPOJIUTHYECKAS
Jaucconuanus. JIeKTpOoIn3

DIIEKTPUYECKHM TOK B Ta3ax.
65 CamocTosTeNbHbIN 1
HECAMOCTOSITEIbHBIN pa3psil.

Moanans. [1nasma

12.05.2027

https://m.edsoo.ru/2VX2KLFQA

DnekTpuueckue mprudophl U
YCTPOMCTBA U UX

66 MPaKTUYECKOE TPUMEHEHHE.
[TpaBuiia TeXHUKH
0€30MacHOCTH

KonTponbhas pabota no teme
«DJIeKTpOCTaTHKA.

67 [TocTOSIHHBIN ANIEKTPUYECKUI
TOK. TOKM B pa3IU4HBIX
cpenax»

PesepBHBIi ypOK.

68 O06o0maromuii ypok 1Mo TeMam

10 kacca

OBIIEE KOJIMYECTBO YACOB
I10 [TIPOT'PAMME

68

14.05.2027

19.05.2027

21.05.2027

https://m.edsoo.ru/KJAO2KUPS

https://m.edsoo.ru/PASKIGWP4

https://m.edsoo.ru/HLOAT6SNU




11 KJIACC

Ne
n/n

Koan4yecTBo 4acoB

Tema ypoka KonTtpoibHble
Bcero
padoThbI

ITocTosTHHBIE MAarHUTHI M UX
B3auMOAeHCcTBHE. MarauTHOe

nosie. Bexrop MarHuTHOU 1
MHIYKIUU. JIMHUY MarHuTHOM
WHIYKIIMA

IIpakTHYeckue
padoThI

Jlara
U3YYeHU S

02.09.2026

DJIeKTpPOHHbIe N (ppoBbIe
o0pa3oBaTe/IbHBIE PECYPChI

https://m.edsoo.ru/4ADMOYILIN6

MarHuTHO€ 110J1€ IPOBOJHUKA
¢ TokoM. OnbIT Opcrena.
BsanmoneiictBue
IPOBOJHUKOB C TOKOM

JlaGoparopHas paboTa
«M3yueHne MarHuTHOTO OIS 1
KaTYIIKH C TOKOM»

JleficTBE MarHUTHOTO IOJIS
Ha IPOBOJHUK ¢ TOKOM. Cuiia
Awmriepa. JlabopaTopHas
pabota «MccnenoBanue
JIEUCTBUS IOCTOSIHHOT'O
MarHuTa Ha paMKy ¢ TOKOM»

JleiicTBre MarHUTHOTO MOJISA

Ha JBWXKYILYIOCS

3apsoKeHHYH0 yactuily. Cuma 1
Jlopenua. PaboTa cuiibl

Jlopenua

08.09.2026

09.09.2026

15.09.2026

16.09.2026

https://m.edsoo.ru/1L5CT47FX

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4

https://m.edsoo.ru/7ABZQGQC9




DeKTpoMarHuTHas
uHaykius. [ToTok BekTopa
MarHuTHOM uHayKuuu. 3/1C
UHIYKIUU. 3aKOH
3JIEKTPOMArHUTHON UHAYKIIUU
Dapanes

22.09.2026

https://m.edsoo.ru/VA26C9C3J

JlaGopaTopHas pabota
«HMccnenoBanue siBICHUS
3JIEKTPOMATrHUTHOMN
UHIYKIIH»

23.09.2026

https://m.edsoo.ru/XZS5SMQCBU

NHayKTUBHOCTB. SIBIeHUE
camonHykuuu. 9J1C
CaMOMHIYKITUHU. DHEePrus
MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMArHuTHOE
rnose

TexHuueckue yCcTpoicTBa u
UX IPUMEHEHUE: TOCTOSHHbIE
MarHUTBI, HJIEKTPOMArHUTHI,
3JIEKTPOJIBUTaTEb,
YCKOPHUTEIU 3JI€MEHTaPHBIX
YacTUll, THAYKIIMOHHAS TeYb

29.09.2026

30.09.2026

https://m.edsoo.ru/EOTONSAEA

https://m.edsoo.ru/UWNLFA9L6

10

Ob6o06maromuii ypok
«MarauTtHoe mnoJie.
DNeKTpoMarHuTHas
AHIAYKIAS

06.10.2026

https://m.edsoo.ru/COBOSBGMC

11

KonTponbnas pabota mo Teme
«MarauTHoe 1oJIe.
DNeKTpoMarHuTHas

07.10.2026

https://m.edsoo.ru/8X637ELEU




12

13

14

15

16

HHIYKITAS
CB00OOTHBIC MEXaHHUECKUE
kojebanus. 'apmoHnyeckue
Kosie0aHus. Y paBHEHUE
TapMOHMYECKHUX KOJICOaHM.
[IpeBpamienue sHepruu

JlaGoparopHas paboTa

«HccienoBanue 3aBUCUMOCTH

nepuoaa MajibIx KoJieOaHMit

T'py3a Ha HUTU OT AJIMHBI HUTHU

1 Macchl Tpy3a»

KonebarenbHbIN KOHTYD.
CB00OOIHBIE
AIEKTPOMATrHUTHBIC
KOJIEOaHUS B UAE€aIbHOM
KoJieOaTeIbHOM KOHTYPE.
AHanorus Mexay
MEXaHUYECCKHMH U
3JICKTPOMArHUTHBIMU
KoJIe0aHMSIMHU

®opmyna Tomcona. 3akoH
COXpPaHEHHUS PHEPTUH B
UeabHOM KoJiebaTeTbHOM
KOHTYpE

[Ipencrasnenue o
3aTyXarolluX KoneOaHHsIX.
BrinyxacHHBIE
MeXaHUYeCcKre KojaeOaHusl.
Pesonanc. BeinyxneHHBIE

13.10.2026

14.10.2026

20.10.2026

21.10.2026

10.11.2026

https://m.eds0o0.ru/9Y6GYWEVP

https://m.edsoo.ru/DPZ8KR61C

https://m.edsoo.ru/H6JCOSBAD

https://m.edsoo.ru/MHNWD2L. HU

https://m.edsoo.ru/FMBDWPPG4




AIEKTPOMATrHUTHBIC
KOJIeOaHUs

IIepeMeHHBIN TOK.

CunycouaaibHbIN

TepeMEeHHbII TOK. MOITHOCTH 11112026

MEePEMEHHOTO TOKa. 1 https://m.edsoo.ru/VDEYXRVUI
AMIUTUTYIHOE U

NeICTBYIOIIEE 3HAUCHHUE CUITBI

TOKa W HaIpsHKEHUS

Tpancdopmarop.

v 17.11.2026
POMSBOJCTBO, Tiepeitatia 1 - 1 https://m.edsoo.ru/1ZWZULSOK
HOTpe6HeHHe 3HeKTqueCKOH

OQHCPTIUH

YCTpoUCTBO U MPAaKTHYECKOE

IMPUMCHCHHUEC JJICKTPHUIECKOT'O 18.11.2026

19

20

21

3BOHKa, TeHepaTopa
NIEPEMEHHOTO TOKA, TMHUN
aJIeKTporepeaay

DKOJIOTUYECKHE PUCKU TIPU
MIPOU3BOJICTBE
anekTposHepruu. Kynsrypa
UCII0JIb30BaHUS
JJIEKTPOIHEPTUH B
[IOBCEJHEBHOM KU3HHU

Mexann4decKre BOJIHBI,
YCIIOBUS paclipOCTPaHEHHUS.
[Tepuoa. Cxopoctb
pacrpocTpaHeHus U JIMHa
BOJIHBL. [lonepeunsie u

24.11.2026

25.11.2026

https://m.eds00.ru/93Z12W40QQ

https://m.edsoo.ru/3DUNYKWNO

https://m.edsoo.ru/W2XBOR3H]J




22

23

24

25

26

IPpOAOJIbHBIC BOJHBL

3ByK. CKOpOCTb 3ByKa.
I'pomkocTs 3ByKa. BeicoTta
ToHa. TemOp 3ByKa

9HCKTpOMal"HI/ITHI>Ie BOJIHEI,
HUX CBOMCTBA B CKOpPOCTh.
[Ikama SJICKTPOMArHUTHBIX
BOJIH

HpI/IHHI/IHLI PagruoCBA3U U
TCICBUACHUA. PazButne
CpCACTB CBA3H. Pannonokanms

KontponbHas padota
«Komnebanust 1 BOTHBD)

[IpssMonuHeHOE
pacrpocTpaHeHHe CBETa B
OJHOPOJHOM Cpene.
ToueyHblil HCTOYHUK CBETA.
JIyu cBera

01.12.2026

02.12.2026

08.12.2026

09.12.2026

15.12.2026

https://m.edsoo0.ru/Z827Q6V70

https://m.edsoo.ru/SWB57C06X

https://m.edsoo.ru/2WQTSLGLV

https://m.edsoo.ru/ITHURONSOB

https://m.edsoo.ru/HUF74NDOW

27

OtpaxkeHue cBeTa. 3aKOHbI
OTpaXKEHHUs CBETA.
[TocTpoenue n3o0paxeHuil B
IJIOCKOM 3€pKajie

16.12.2026

https://m.edsoo.ru/IMBKOQM?227Z

28

29

IIpenomiienue ceera. [lonHoe
BHYTpPEHHEE OTPa’KEHUE.
[IpenenbHbIi yroma moaHoro
BHYTPEHHETO OTPaKECHUSA

JlaboparopHast paboTa
«3mepenne nokasaress

22.12.2026

23.12.2026

https://m.edsoo.ru/V49RISTRN

https://m.edsoo.ru/JO2EIM1DQ




30

31

32

IpCIOMIICHUSA CTCKIIa»

JIunsel. [Toctpoenue
M300paXeHUH B TNH3E.
®opmyiia TOHKOHN JTUH3BI.
VYBenu4ueHue JTuH3bI

JlaGopaTopHas pabora
«HccnenoBanue CBOMCTB
M300paKEHUM B JIMH3aX)

Hucnepcus cBera. CnoxxHbIN
cocraB Oenoro cBeTa. L[Ber.
JlaGoparopHas paboTa
«Habnronenue qucrnepcun
CBETa»

29.12.2026

30.12.2026

12.01.2027

https://m.edsoo.ru/W2MMS9KJC

https://m.edsoo.ru/Q1ZCMW980

https://m.edsoo.ru/KOOWVKE11

33

Wntepdepennus ceera.
Hudpaxius ceera.
HudpakimonHas pemeéTka

13.01.2027

https://m.edsoo.ru/C8LCRSEJI

34

[TonepedyHOCTHh CBETOBBIX
BouH. [lonsipu3zamus cBeta

19.01.2027

https://m.edso00.ru/Q2118XYOJ

35

Ontuyeckue npuOOps U
YCTPOMCTBA U YCIOBUS UX
0e301acHOTO IPUMEHEHUS

20.01.2027

https://m.edsoo.ru/M5127JYGT

36

['panuibl TpUMEHUMOCTH
KJIaCCUYECKOM MEXaHUKH.
[Toctynatel cnennaibHOM
TEOPHUH OTHOCUTEIHHOCTH

26.01.2027

https://m.edsoo.ru/PSGB9FJ5SN

37

OTHOCHUTENBLHOCTD
OJTHOBPEMEHHOCTH.
3amemsieHre BpEMEHH U

27.01.2027

https://m.edsoo.ru/OVLMCN6B2




38

39

40

41

42

COKpalCHUC NJIMHBL

OHeprus U UMITYJIbC
PENATUBUCTCKOM YaCTHUIIBI.
CBs13b Macchl ¢ 3HEprUen u
UMITYJIBCOM. DHEPTHS TIOKOSI

KontponpHas padota
«Omntuka. OCHOBBI
CIIELUAJIbHON TEOpUHU
OTHOCHTEIBLHOCTI

®otonsl. Dopmyna I1nanka.
DHeprus U UMIyJIbC POTOHA

OTKpBITHE U HCCIIEI0BAaHNE
dhoTtorddekra. OnbiTer A. I'.
CroneroBa

3akonHsI poTorddexra.
VYpaBHeHue DHIITEHA 17151
dhortorddekra. «KpacHas
rpanuna» Gorodddexra

02.02.2027

03.02.2027

09.02.2027

10.02.2027

16.02.2027

https://m.edsoo0.ru/I90Z2Y4BUB

https://m.edsoo.ru/L8689JPLI

https://m.edsoo.ru/ZL6P16LAO

https://m.edsoo.ru/PGL5XXSRO

https://m.edsoo.ru/YLCK770G8

43

JaBnenue ceera. Onbitsl [1.
H. JIebeneBa. Xumuueckoe
JNICUCTBYUE CBETA

17.02.2027

https://m.edsoo.ru/EGO6ZQ1SA

44

45

TexHudeckue ycrpoiicTBa u
MPaKTUYEeCKOe MPUMEHEHUE:
($hoTORIEMEHT, POTOAATUHK,
coJiHe4Has Oaraped,
CBETOIMOJ

Pemenue 3agay mo reme
((3H€MGHTI>I KBaHTOBOI\/'I

23.02.2027

24.02.2027

https://m.edsoo.ru/UFQDRSL5M

https://m.edsoo.ru/ZE73A67B1




46

47

48

49

OIITUKI

Mogens atoma TomMcoHa.
OmnsiThl Pesepdopna mo
paccessHUIO (-4aCTHIL.
[LnanerapHas MoJenb aToMa

ITocrynatsr bopa

H3nydenue u noraoneHue
(OTOHOB TIpU TMepexo/ie aTomMa
C OJJHOTO YPOBHS DHEPTUH HA
Ipyroi. Buasl criekTpos

BomHOBEIE CBOIICTBA YaCTHIIL.
Bounbl ne bpoiins.
KopnyckynsipHo-BonHOBOM
nyanu3M. ClIOHTaHHOE U
BBIHYKJICHHOE U3JTy4ECHHE

02.03.2027

03.03.2027

09.03.2027

10.03.2027

https://m.edsoo.ru/FIC11POHN

https://m.edsoo.ru/6 X7GFHZ9X

https://m.edsoo.ru/NN8BHZYBE

https://m.edsoo.ru/J710TLFCO

50

OTKpbITHE PAaJOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OTIpe/IeNICHUIO COCTaBa
PaANOAaKTUBHOTO U3ITyUYECHHS

16.03.2027

https://m.edsoo.ru/TSJFUU3TP

51

52

CgoiicTBa anbda-, 6era-,
FaMMa-I/ISJ'IyLIeHI/IfI. BJ'II/ISIHI/IG
PaIMOAaKTUBHOCTH Ha KHBBIC
OpTaHHU3MBI

OTkpbITHE IPOTOHA U
HelTpoHa. M3oronsl. Anbda-
pacnaa. DNeKTPOHHbBIN U
MO3UTPOHHBIN OeTa-pacna.
l'amma-uznyuenue

17.03.2027

23.03.2027

https://m.edsoo.ru/UOIRQS0Z5

https://m.edsoo.ru/H2XTHOG3E




53

OHeprus CBA3U HYKJIOHOB B
anpe. SlaepHble peakuu.
SnepHeblil peakTop.
[Ipo6nemsl, epcreKTUBHI,
3KOJIOTUYECKUE ACIIEKTBI
SIIEPHOMN DHEPrETUKH

24.03.2027 https://m.edsoo.ru/CFJYJSSIG

54

55

56

57

DJIeMEHTapHbIE YaCTHUIIBI.
OTKpBITHE TO3UTPOHA.
Metonp! HaOIIOAEHUS U
pEruCTpalry FIEMEHTaAPHBIX
yactuu. Kpyruislii cron
«DyHnamMeHTaIbHbIC
B3anMOJICUCTBHSA. EqnHCcTBO
(hbU3MIECKOi KapTUHBI MUPa»

DTarnbl pa3BUTUS ACTPOHOMHMH.
[Ipuxnagnoe u
MHPOBO33PEHYECKOE 3HAUCHUE
actpoHomuu. Buj 3BE31HOTO
Heba. Co3Be3nusi, sipKue
3BE3/Ibl, IIJIAHETHI, UX
BUIUMOE JBIDKCHUE.
ConHeyHas cucremMa

Comnaue. Congeunast
aKTUBHOCTH. ICTOUYHHUK
sHepruu CoJiHIa U 3BE3]T

3BE3bI, X OCHOBHEIE
XapaKTEPUCTUKU. 3BE3IBI
TJIaBHOM
MOCJIEIOBATEILHOCTH.

00042027 i psetim.edsoo.u/SUC62U40A

07.04.2027 https://m.eds0o.ru/SPXS2I9VY

13.04.202
3.04.2027 https://m.edsoo.ru/1JZR54JAQ

14.04.202
04.2027 https://m.edsoo.ru/GGD3W7470




58

BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE
MPEACTABICHUS O
IIPOUCXO0KJIEHUH U 3BOIIOLUU
ConHua u 3B€311

Mnuneunsiii [1yte — Hama
INanaktuka. [Tomoxxenne n
neuxenre ComHia B
lNamaktuke. ['amakTukw.
UYépHuble ObIPHI B sApax
raJlakTUK

20.04.2027

https://m.edsoo.ru/L2U4S1HU?2

59

60

61

62

63

Bcenennas. Pasoeranue
rajaktuk. Teopus bonbiioro
B3pbIBa. PenukToBOE
u3iyyeHue. MerarajnakTuka

Hepemennsie mpo6iieMbl
aCTPOHOMMHU

KonTponbhas padota
«OIEeMEHTBI aCTPOHOMMH U
acTpou3uKm»

Ob6o6maromuit ypok. Posb
(bM3HUKHU 1 aCTPOHOMHUH B
9KOHOMHYCCKOH,
TEXHOJIOTMYECKOM,
COIMAJIBHOM M dTHYECKOM
chepax neaTenTbHOCTH
YyelIoBeKa

O6o06matomuii ypok. Ponb u
MecTO (PU3MKU U ACTPOHOMUU

21.04.2027

27.04.2027

28.04.2027

04.05.2027

05.05.2027
11.05.2027

https://m.edsoo.ru/9IWRLVWNN

https://m.edsoo.ru/LJHNL2MCF

https://m.edsoo.ru/TXTTCT488

https://m.edsoo.ru/WNJSCRXYD

https://m.edsoo.ru/2PFPB28UF




B COBPEMEHHOHN Hay4YHOH
KapTHUHE MUpa

Ob6o06maromuit ypok. Poib
(u3nveckoil Teopun B

64 (dhopMupoBaHUH
MPEICTABICHUH O
(bu3MIeCcKOil KapTHHE MUpPA

O6o6maromuii ypok. Mecro
(u3NUeCKOi KapTHHBI MHpPa B
65 o011eM psiy COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX
NpEeCTaBICHUN O IPUPOJIC

12.05.2027

18.05.2027

https://m.edsoo.ru/Y29SVPCVR

https://m.edsoo.ru/LKNUIKHZH

PesepBHbIil ypok. MarautHoe
66 noJie. DIEeKTpOMarHuTHas
MHIYKIHS
PesepsHslil ypok. OnTuka.
67 OcHOBBI cHIENMATIBHOM Teopun
OTHOCHUTEIILHOCTH

Pesepuriii ypok. KBanToBas
68 ¢buzuka. DneMeHTHI
ACTPOHOMMH U aCTPOPUUKU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68

19.05.2027

25.05.2027

https://m.edsoo.ru/EVMFIQTP6

https://m.edsoo.ru/ESABJRKSL

https://m.edsoo.ru/RARQLVO2J




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KUIACC

Kon
MpoBepsAEeMOro
pe3yJjabTaTa

10.1

10.2

10.3

10.4

10.5

IIpoBepsiemble npeIMeTHBIE Pe3yabTATHI 0CBOCHUS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMBbl CpeiHero o01ero 00pa3oBaHus

JleMoHCTpUpOBaTh Ha MpUMEpax poidb U MecTo (u3uKu B
(hopMUPOBaHUHM COBPEMEHHOW HAyYHOW KapTHHBI MHpPA, B Pa3BUTUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKOMN JEATEIbHOCTH

monaen

Y4uTHIBaTh TPaHMILIBI IPUMEHEHUS U3YyUCHHBIX (U3NYECKUX MOJeNneil:
MaTepualibHas TOYKa, MHEepLHUalbHas CUCTeMa OTCcuéTa, aOCOJIIOTHO
TBEPIOE TEJO, UACATBHBIN I'a3; MOAEIN CTPOCHHUS I'a30B, KUIKOCTEH H
TBEPABIX TeJ, TOYEUHBIM JJIEKTPUYECKUU 3apsi — IPU PELICHUU

¢bu3nvecKkux 3a1aq

Pacnio3naBaTh (usnueckue siBieHUs (TMPOIECCH) U OOBICHIATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJISPHO-KUHETHYECKON Teopuu
CTPOEHHUs BEIIECTBA W  JJIEKTPOJUHAMUKH: pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE IBUKEHHE, CBOOOJIHOE MajJeHUE
Ted, JABW)KEHHE IO OKPYXHOCTH, WHEpLHUS, B3aUMOJCHCTBUE TEI;
muddys3us, OpOYHOBCKOE JBIKEHHE, CTPOCHHE IKUAKOCTEH U
TBEPABIX  Tel, U3MEHEeHHWe o00bEéMa Teld NpU  HarpeBaHHUH
(oxJlax/IeHnu), TEMJOBOE paBHOBECHE, HCIApEHUE, KOHJEHcalus,
IUTaBJIEHWE, KpPUCTAUIM3alUsl, KUIIEHHWE, BIAXKHOCTh BO3/YXa,
NOBBIIIEHUE JIaBJICHUS T'a3a [IPU €ro HarpeBaHUM B 3aKPHITOM COCY/E,
CBA3b MEXIYy I[apaMeTpaMH COCTOSHMsS Tras3a B H30IIpoLeccax;

QJICKTpU3alus TCI, B3aHMO/ICHiCTBHUE 3apsaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKCHHME, UCHIONb3ysd (hu3nyeckue
BEJIMYMHBL: KOOPJMHATA, IyTh, MEPEMELIEHUE, CKOPOCTh, YCKOpPEHHUE,
Macca Tela, CWila, WMIIYJIbC Tela, KHHETHYECKas DHEprus,
NOTCHIMAIbHAs HHEpPrus, MexXaHuueckas pabora, MexaHH4YecKas
MOITHOCTb; TIPU ONMCAHUU MPABUIBHO TPAKTOBATH (PU3UUECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, HUX OOO3HAYeHHUsS M EJUHMILbI, HAXOIUTh
(hopMyIIBI, CBSI3BIBAIONINE JAHHYIO (PM3UUECKYIO BEITUUUHY C JAPYTHMHU

BCJIMYUHaAMH

OnuceIBaTh HN3Y4YCHHBIC TCIIJIOBLIC CBOMICTBA Tel U TEMJIOBBIC



10.6

10.7

10.8

SBJIGHUSI, WCHOJb3ys (U3MYECKHWE BEITUYMHBI: JaBlIEHHUE Tasa,
TeMIlepaTypa, CpEIHsSs KHHETHYecKas DSHEPrus XaoTHYECKOTO
NBIDKEHUST MOJEKYJ, CpeIHEKBagpaTH4Has CKOPOCTb MOJIEKYI,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHsII OJHeprus, paboTa rasa,
KO3 (QUIMEHT TMOJE3HOro JeHCTBUSI TEIJIOBOIO JBUTATENs; MpH
ONHUCaHUU MPaBUIBHO TPaKTOBaTh busnaeckuit CMBICTT
UCIIOJIb3YEMbIX BEJIMYMH, X OOO3HAYEHUS U €IUHUIIbI, HAXOAWTb
(hopMyIbl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIMYUHY C APYTHUMHU

BEIMYMUHaAM

OnuceiBaTh M3y4YEHHBIE DJEKTPUYECKHE CBOMCTBA BEILIECTBA U
JJNIEKTPUUYECKUE  SBJICHUS  (IPOIECCHI), HUCHONB3ysd  (pu3MUecKue
BEJINYUHBI: JIEKTPUYECKUN 3apan, 3JIEKTPUYECKOE ToJie,
HaAIpPsHKEHHOCTh  I10J1s1, IIOTEHLHMAl, pPa3sHOCTb IOTCHIUAJIOB; IpU
ONMCAaHUU MPABUIBHO TPAKTOBAaTh (PU3UUECKHUI CMBICI HCIIOJIb3YEMBbIX
BEJIMYMH, WX O0003HAUeHUS M EIUHMIBI, YKa3bIBaThb (OPMYIIBI,
CBS3BIBAIOIIME  JIAHHYIO  (U3MYECKYI0 BEJIMYMHY C  JAPYTUMH

BCINYHMHaAMH

aHaNM3UpPOBaTh (PU3MUYECKHE TMPOLECCHl M SIBICHUS, HCHOIb3YA
¢u3nyeckue 3aKOHbI U MPUHLUIBL: 3aKOH BCEMUPHOTo TsArotenus, I, 11
n III 3akoHbl HprOTOHA, 3aKOH COXpaHEHMsS MEXaHUYECKOM DHEPIHUH,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHLHAI CYNEPIO3ULIUN CUJI, IPUHIIAIL
paBHOIIPABUS  WHEPLUAIbHBIX CHUCTEM  OTCYETA;  MOJIEKYJSPHO-
KMHETUYECKYI0 TEOPHUIO CTPOEHUS BEIECTBA, ra30BbIE 3aKOHBI, CBA3b
CpeIHEW KUHETUYECKOM SHEPruu TEIUIOBOIO JBHKEHHS MOJEKYJI C
abCONIIOTHON TeMIEpaTypo, MEpBBIH 3aKOH TEPMOIMHAMUKHU; 3aKOH
COXpAaHEHHUs DJJIEKTPUUYECKOTo 3apsaa, 3akoH KynoHa; npu 3TOM
pas3inyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIPQKEHHUE U yCJIOBUS (TPaHULIbI, 00JJACTH) IPUMEHUMOCTH

OOBACHATH OCHOBHBIC IPUHLUIBI JAEHCTBHS MaIlMH, HOPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pas3iuuaTh YCJIOBUS HX O€30IacHOTO

HCIIOJIb30BAaHUS B HOBCGILHGBHOﬁ KHU3HU

10.9

10.10

BBITIONHATE SKCIIEPUMEHTHI TI0 HCCIICAOBAHUIO (PU3NICCKUX SIBJICHUN U
MPOIIECCOB C UCIMOJIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUN; TpU
3ToM (QopMyIHpoBaTH MpodiieMy (3a7ady) W THUIOTE3y Yy4eOHOro
OKCIEpUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEAJIOKEHHOTO

000pyI0BaHUs, TPOBOAUTH OIBIT M (HOPMYITUPOBATH BHIBOIBI

OCYI]_[eCTBJ'ISITB mpsAMbIC W KOCBCHHBLIC HW3MCPCHHA q)HSquCKl/IX

BCJIMYMH, IIpU 2TOM BBI6I/IpaTb OIITUMAJILHEIN CII0CO0 U3MCPCHHUA U



10.11

10.12

HCII0JIb30BAaTh U3BCCTHBIC MECTOJAbBI OLICHKN HOI‘pGHIHOCTCfI I/ISMepeHI/Iﬁ

HccrnenoBaTh 3aBHCHMOCTH MEXAYy (DHU3HUECKUMH BEIMYMHAMU C
WCIIOJIb30BAaHUEM IIPSMBIX H3MEPEHHMH; INPU 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (PUKCHpOBaTh pe3yiabTaThl MOJYYCHHOM 3aBUCHUMOCTH
(u3nUecKUX BEIMYUH B BUAE TaONUI U TpaUKOB, A€IaTh BHIBOJBI MO

pe3yjibTaTaM UCCICAOBAHUA

Cobmoate  mpaBwiia 0e€30MacHOro  Tpyda HpU  TMPOBEACHUU
HCCIIEIOBaHUM B paMKax Y4eOHOTrO DJKCIEpUMEHTa, Yy4eOHo-
I/ICCJIGILOBaTeJIBCKOI\/JI u HpOGKTHOfI ACATCIBbHOCTH C HCIIOJIB30BaAHUCM

U3MEPHUTENBHBIX YCTPOUCTB U JIaOOPATOPHOTO 000PYIOBAHUS

10.13

Pemate pacuérHble 3a7a4M ¢ SBHO 3aJaHHOM (D)U3MYECKON MOJEIbIO,
UCTONB3Yysl (PU3MUYECKUE 3aKOHbl M TNPHUHILMIIBI;, HA OCHOBE aHaIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUYECKYIO MOJAEb, BBIICIATH
¢u3nveckne BETUYUHBI B (HOPMYIIBI, HEOOXOIUMBIE Ul €€ pelIeHHs,
IIPOBOJUTBL PACUETHI U OLICHUBATH PEAIIBHOCTD MOJIYYEHHOIO 3HAYCHUS

(hu3nuecKoil BETUIMHBI

10.14

10.15

10.16

10.17

10.18

Pemrate Ka4C€CTBCHHBIC 3aga4uu: BBICTpanBaTh JOTHYCCKH
HCIIPOTUBOPCUYNBYHO ICTIOYKY paccyxcz[eHI/HZ C OHOpOfI Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)PI3HLIGCKI/IC SABJICHUS

Wcnonp3oBath mnpu  pelieHud  y4eOHBIX 3alad  COBPEMEHHBIE
UHGOPMAIIMOHHBIE TEXHOJIOTUU Ul T[IOMCKA, CTPYKTYpUPOBAaHHUA,
MHTEPIIPETAllUd ¥ TPEACTABICHUS YYEOHOHM M Hay4HO-NONYJISpHOU
uHbOpMaIMy, TMOJYUYEHHOW M3 Pa3IMYHbIX MCTOUYHUKOB; KPUTHUYECKU

aAHAJIM3UPOBATH MOTYyYaeMyl0 HH(OPMALINIO

[IpuBoauTE HpUMEpPHI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE HPOLIECCOB OKPYKAIOLIETO

MHpa, B pa3BUTHUC TCXHUKU U TEXHOIOTHI

Hcnonb3oBaTth TeopeTndyeckue 3HaHUS MO (PU3MKE B MOBCETHEBHOM
YKU3HM )1 o0ecrieueHns 0€30MacHOCTH MpU OOpalieHUH ¢ MpuodopaMu
U TEXHUYECKHMMH YCTPOHCTBaMH, JUISI COXpAaHEHUsS 3/0pOBbS H

CO6J'IIOJICHI/IH HOPM 35KOJIOTUYCCKOT'O ITOBCACHUA B Oprma}omeﬁ cpeae

PaGoTaTh B Tpynmne ¢ BHIMOTHEHUEM PA3IUYHBIX COIMATBHBIX POJIEH,
IUIAHUPOBaTh  pabOTy  TPyNNbl, palUOHAIBHO  PACIPEACNsTh
00SI3aHHOCTH ¥ IUJIAHUPOBATh JAESATENbHOCTh B HECTAHIAPTHBIX
CUTYyallUsiX, aJICKBAaTHO OIICHUBATH BKJIAJ KaXXJOr0 U3 YYaCTHUKOB

TPYIIIBI B pelIeHrne paccMaTpUBaEMO MpooOieMbl



11 KIIACC

Kon
NMpoBepPsAEeMOro
pe3yJibTara

11.1

11.2

IIpoBepsiemble mpeAMeTHbIE Pe3yIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOM MPOrpamMMbl CpeIHEro 001ero 06pa3oBaHus

JleMOHCTpHpOBaTh Ha TMpUMEpax polib U MecTo (PU3MKH B
(hOpMHUPOBAHUN COBPEMEHHOW HAay4HOW KapTUHBI MHpa, B Pa3BUTHH
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKOMN JEATETLHOCTU
JFOJICH, TIEIIOCTHOCTh U €IMHCTBO (PU3UIECKON KApTHHBI MUPA

Y4uuThIBaTh TPAHUIIBI TPUMEHEHUS H3YYCHHBIX (DU3UYECKUX MOJICIICH:
TO‘-IC‘-IHBH\/JI BJICKTpI/I‘-IeCKI/If/'I 3ap;1z[, smepHasl MOJACJIb aToMa, HyKJIOHHaSI

MOJCJIb aTOMHOI'O dZpa IIpHu pCIICHUH (1)H31/I‘leCKI/IX 3aJa4

11.3

114

Pacnio3naBate (usnueckue sBIeHUS (MPOIECCH) U OOBACHATH UX HA
OCHOBE 3aKOHOB  DJJIEKTPOJUHAMUKA W  KBAaHTOBOW  (pU3HKWU:
9JIEKTpUYECKasi MPOBOJUMOCTb, TEMJIOBOE, CBETOBOE, XHMMYECKOE,
MarHuTHOE NEHCTBHS  TOKa, B3aMMOJICHCTBHE MarHuTOB,
JNEKTPOMArHUTHAS WHAYKIHSA, JCHCTBHE MArHUTHOTO MO Ha
MPOBOAHUK C TOKOM W MABMXKYIIMICS 3apsi, JJICKTPOMATHUTHBIC
KoieOaHUsI M BOJIHBI, MPSMOJMHEHHOE pacnpoCTpaHEHHE CBETa,
OTpaxeHue,  MpejomiieHne, HUHTeppepeHnus, Aubpakuus U
HOJISIpU3aIUs CBETa, AMCIEPCUsl cBeTa, (HOTORNEKTpUYecKuid 3¢dpdext
(boTtoapdekr), cBeTOBOEC MaBiieHHWE, BO3HUKHOBEHHE JIMHEHYATOIO
CIeKTpa aToMa BOJOPOJa, €CTECTBEHHAas U  HMCKYCCTBEHHas

PAaaAOaKTUBHOCTD

OnuceiBaTh  HM3YyYECHHBIE CBOMCTBA  BEIIECTBA  (DIEKTPUUYECKHE,
MarHuTHBIC, ONTHYECKUE, DJIEKTPUUECKYIO MPOBOJAUMOCTD Pa3TUYHBIX
cCpel) U DIEKTPOMArHUTHbIE SBJICHHSI (TMPOLECCHI), HUCIONb3YS
(¢u3nueckue  BENWYHMHBL  DJJCKTPUUYECKUH  3apsl, CHIa  TOKa,
JNEKTPUYECKOE  HANpPSHKEHUE,  AJIEKTPUYECKOE  COMPOTHBIICHUE,
pasHocTh moTeHmuanoB, DJIC, paboTa TOKa, MHIYKIUS MarHUTHOTO
noyist, cwia Awmmepa, cuna JlopeHlla, HMHIYKTUBHOCTb KATYIIKH,
SHEPTUsl AJIEKTPUYECKOTO M MArHUTHOTO TMOJIeH, MEpPHOJ M YacToTa
Kosie0aHuil B Koe0aTeIbHOM KOHTYpE, 3aps/l U CHJIa TOKa B Mpoliecce
TapMOHUYECKHUX 3JIEKTPOMArHUTHBIX KoJieOaHuH, ¢boxycHoe
paccTosiHue W ONTHYECKas CHUJla JMH3bI; MPU OMHCAHUU TMPaBUIBHO
TPaKTOBAaTh (PU3UYECKUI CMBICT UCIHOIB3YEMBIX BEIHYMH, UX
0003HaUCHUS U EIUHMIBI; YyKa3blBaTh (OPMYJIblL, CBSA3BIBAIOIINE

JaHHYIO (PU3MUECKYIO BETUUYHUHY C JPYTMMH BETMUMHAMU



11.5

11.6

11.7

11.8

11.9

11.10

11.11

11.12

OnuceiBaTh U3YyYEHHBIE KBAHTOBBIC SIBJICHUSI U MPOLIECCHI, UCTIONb3YsI
(u3nYecKkue BETUYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIHHA
BOJIHBI M YacTOTa CBETa, JHEPrusi W UMIyIbc (OTOHa, MEepuox
noJjlypacraza, OSHEpPrusi CBsSI3W AaTOMHBIX SAep; NpU OMNHCAHUU
IPaBUJIBLHO TPAKTOBATh (PU3NYECKUNM CMBICI UCIOJb3YyEMBbIX BEIHYUH,
uX 0003HAUCHUS W CIMHHUIIBI; YKa3bIBaTh (OPMYIBI, CBS3BIBAIOIINE
JaHHYI0 (PU3UYECKYIO0 BEJIUYHUHY C APYTMMHU BEIMYMHAMU, BBIYUCIIATH

3HA4YCHHC (1)H3H‘IGCKOI>'I BCJIINYUHBI

AHanu3upoBaTh (QU3NYECKHE TMPOLECCHl U  SBICHUS, HCIONb3YS
¢usnyeckne  3aKOHBI M HpUHOUNBL  3ak0oH OMa,  3aKOHBI
IIOCJIEZIOBATENBHOIO M MMapajUIeIbHOTO COEAMHEHHUS IPOBOJIHUKOB,
3akoH J[xoyns — JleHna, 3aKOH 2J€KTPOMarHMTHON MHAYKLIHH, 3aKOH
IPSIMOJIMHEMHOTO PACIPOCTPAHEHMSI CBETA, 3aKOHBI OTPAXKCHMSI CBETA,
3aKOHbI  TNPEJIOMJIEHUS CBETa, ypaBHEHHE OUHIUTEHHA  JUId
dboTtorddekra, 3aKOH COXpaHEHUS DHEPTUU, 3aKOH COXpaHEHUSs
UMITyJIbCA, 3aKOH COXPAaHEHHUs JJIEKTPUYECKOrOo 3apsiia, 3aKOH
COXpaHEHHsI  MaccoBOro  uWcna, moctyinatel  bopa, 3akoH
pPaIMOaKTUBHOTO paclajga; TMph HSTOM  pa3iuyaTh  CIOBECHYIO
(hOpMyIIMPOBKY 3aKOHA, €Tr0 MaTeMaTUYECKOE BBIPAKEHHE U yCIOBUS

(rpaHu1Ibl, 06J1ACTH) TPUMEHUMOCTH

OHpGI[CJI?ITI) HAIpaBJICHUEC BCKTOpPa HWHAYKIHMKW MArdHuTHOI'O I10JIA

IMPOBOJHUKA C TOKOM, CHJIbL AMnepa N CUJIBI HopeHua

CTpOI/ITB n  OIIMChIBATb I/I306pa)KeHI/IC, CO31aBacMO€ IIIIOCKHUM

3€PKaJIOM, TOHKOU JIMH301

BhINONHATE SKCTIEPUMEHTHI IO HCCIEA0BAHNUI0 (PUBNYECKUX SIBICHUNA U
MPOIIECCOB C UCIOJI30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUN; MPU
aToM (opmyaupoBaTh MpobiemMy (3amady) W THUIOTE3y Yy4eOHOTO
JKCIIEPUMEHTa,  CcOOMpaTh  YCTAHOBKY U3  MPEIJIOKEHHOTO

000pyI0BaHUs, IPOBOAUTH OIBIT M (POPMYIUPOBATH BHIBOJIBI

OCYH.[GCTBJISITB NpsAMbIC W KOCBCHHBIC H3MCPCHHUA (1)I/I3I/I‘-IGCKI/IX
BCJIMYMH, IIpU 2TOM BBI6I/IpaTb OIITUMAJILHEIN CII0CO0 U3MCPCHHUA U

HCITIOJIB30BAaTh N3BCCTHBIC MCTOAbI OLICHKH HOFpeIHHOCTCﬁ I/ISMepeHI/Iﬁ

HccnenoBath 3aBUCUMOCTH (PU3UYECKUX BEIHUYMH C HCIOJIB30BaHHUEM
OpSAMBIX  WU3MEPEHUI; TpPH 3TOM KOHCTPYHPOBATH  YCTAaHOBKY,
(UKCUPOBATh pPE3yNbTaThl MOJYYCHHOW 3aBUCHMOCTH (PH3MUECKUX
BEJIMYMH B BUJE TaOIMIl U TpadUKOB, JeaTh BBIBOJBI 10 PE3yJIbTaTaM

HUCCICA0BaHUA

CobOmonate mpaBuiia 0€30MacHOTO TpyJa MpH  I[POBEICHUHU



UCCIIEIOBAaHUH B paMKax yd4eOHOro SKCIEepHMEHTa, Y4YeOHO-
UCCIIEIOBATENIbCKOW U MPOEKTHOM NEATEIbHOCTH C MCIOIb30BAaHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1aOOpaTOPHOTO 000pYy10BaHUS

11.13

11.14

11.15

Pematp pacuérHbie 3aauM ¢ SBHO 3aJaHHOW (DU3MUYECKON MOJEINbIO,
UCTIONB3Ysl (PU3MYEeCKHe 3aKOHbI W MPUHIUIBI, HA OCHOBE aHaln3a
yCJIOBHSI  3aJlaud  BBIOMpATh  (U3UYECKYIO MOJENb,  BBIACIATH
¢u3nyeckue BETUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE Ui €€ pelIeHHUs,
MPOBOJIUTH PACUETHI U OLIEHUBATH PEATIBHOCTD MOJIYYEHHOTO 3HAYCHUS

(bu3nyecKoil BeTUINHBI

Pemathb ~ kauecTBEHHBIE  3a/Jayu: BBICTpAaUBaTh  JIOTUYECKHU
HEMPOTHUBOPEUYMBYIO LEMOYKY PACCYXKICHHI C OMOpOil Ha M3y4eHHbBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘~IGCKI/IC SIBJICHUA

Hcnonp3oBaTe MHpH  pelieHMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU Ul [IOMCKA, CTPYKTYpUPOBAHMUS,
UHTEPIPETAlMd U TPEACTaBICHUs Yy4eOHOW M Hay4YHO-IOIYJISPHOM
UH(QOPMALIUH, TOJTYYEHHOW W3 PA3IMYHBIX HUCTOUYHUKOB; KPUTUYECKH

aHAJIM3UPOBAThH MMOTYYaeMyl0 HH(OPMALINIO

11.16

11.17

11.18

11.19

OOBSCHATh MPUHIUIBI ACHCTBHUS MAaIlWH, MPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3inuyaTh YCIOBHUA UX O€30MACHOIO HCIOIb30BaHUS B

MOBCEIHEBHOMN KU3HU

[TpuBoaUTE TpUMEPH! BKJIAAAa POCCHHCKHX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

Hcnonp30BaTk TEOpeTHYECKHE 3HAHUS MO (PU3MKEe B TMOBCEIHEBHOM
YKU3HM 1)1 o0ecrieueHns 0€30MacHOCTH MpHU OOpalIeHUH ¢ MPUOOopaMu
U TEXHUYECKUMH YCTPOWCTBAMH, [JIsI COXPaHEHUs 3J0pOBbI U

coOII0ACHHSI HOPM SKOJIOTMYECKOT0 MIOBEJICHUS B OKpYKarollel cpene

PaGorarps B rpymie ¢ BBIIOJHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEH,
IUIaHUpOBaTh ~ pabOTy  TpYMNIbl,  PAalUOHAIBHO  paclpenensTh
0053aHHOCTM M IUIAHUPOBATh  JIEATEIBHOCTh B  HECTAHAAPTHBIX
CUTyallUsIX, aJEKBATHO OLICHMBATh BKJIAJ KaXJOrO0 U3 YYaCTHUKOB

TPYIIIBI B PELLICHUE PacCMaTpUBAEMOM MPOOIEMBI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon Kox npoBepsiemoro
pasneJa 3JIEMEHTA

IIpoBepsiemble YJIEMEHTHI COAEPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [TO3HAHU A

1.1

1.2

®usuka — Hayka o npupoxae. HayuHble
METO/BI MTO3HAHUS OKpYKaromero Mupa. Poib
JKCIIEpUMEHTa W TEOpUHM B  IpoLecce

MO3HaHUA ITPUPOIBIL. 9KCHepI/IMeHT B (I)I/IBI/IKC

MopnenupoBanue (GU3NYECKUX SABICHUM H
npoueccoB. Hayuneie runores3sl. @uzndeckue
3aKOHBl U TEOpUHU. ['paHUIBI MPUMEHHUMOCTH
buznuecKux 3aKOHOB. [Mpunnun
cooTBeTCTBUS. Poinb u Mecto Qu3uku B
(dbopMupOBaHHH COBPEMEHHOM Hay4YHOU
KapTUHBI MHpa, B MIPaKTUYECKON

JEeITeNbHOCTH JII0IEH

MEXAHHKA

2.1.1

2.1

2.1.3

KMHEMATUKA

MexaHu4deckoe JBUKCHUC. OTHOCHTEIBLHOCTh
MEXaHNYCCKOI0 ABUKCHUS. Cucrema orcuéTa.

Tpaexropus

Ilepemerienue, ckopocTh (CpenHsisl CKOPOCTb,
MIHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTEpUaIbHOW TOUYKM, MX IMPOEKIMH Ha OCH
CUCTEMBbI KOOpJUHAT. Crnoxenue

[IEPEMELLEHUI U CII0KEHUE CKOpOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSAMOJIMHEMHOE JIBUKECHUE. I'padpuku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH,
YCKOpEHUS, IIyTH 51 HepeMenIeHUs

MaTepHaHBHOﬁ TOYKHU OT BpCMCHU




2.2

2.1.4

2.1.5

2.1.6

2.1.7

221

CBobOogHOE TIazicHre. Y CKOpeHHe CBOOOTHOTO

MmajgeHus

KpuBonuneiinHoe aBuwxkeHue. PaBHOMepHOe
ABHUKCHUC MaTepHaHBHOﬁ TOYKU 110
OKPYKHOCTH. YTJIOBasi CKOpPOCTb, JIMHEHHas
CKOpOCTb. [lepuon U qacToTa.

LlenTpocTpeMuTenbHOE YCKOPEHHE

Texnuueckue YCTpOICTBA: CIIUJIOMETP,
JNBWKEHUE CHapsIoB, LEMHbIE U pPEMEHHBIE
nepegadu

[IpakTnueckue paboTHI. N3mepenne
MIHOBEHHOM CKOpOCTH. Hccnenosanue
COOTHOIICHHS MEXIy MyTSIMH, TPOUICHHBIMU
TEJIOM  3a  IIOCJIENOBATEIIbHbIE  pPaBHBIE
MIPOMEXYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM
JIBUKEHUHU C HA4YaJIbHOM CKOpPOCTBIO, PaBHOM
Hyt0. M3ydeHne NBUKEHUS IapuKa B BA3KOU
KUIAKOCTU.  M3ydyeHwe  JBUWXKEHUA  Telna,

OpOILIEHHOTO TOPU30HTAIBHO
JMHAMUKA
[Tpunimn OTHOCUTEIIHOCTH lNanunes.

IlepBbiii 3akoH Hbrorona. HMuepruanbHbie

CHUCTEMBI OTCUETA

222

223

Macca tena. Cuna. IIpuHuun cynepno3unuu

CHII

Bropoii 3akoH HproToHa i1 MaTepualbHOU
TOYKM B HWHEPLHUAIBHOM CHCTEME OTCYETA
(MCO). Tpermit 3akoH HeloroHa ans

MaTCpHAJIbHBIX TOUCK

224

225

2.2.6

3aKOH BCEMHUPHOTO TAroTeHus. Cuia TsHKeCTH.
[lepBast kocmuueckasi ckopocTb. Bec Tena
Cuna ynpyroctu. 3akoH ['yka

Cuna tpenusa. Cyxoe tpenue. Cuiia TpeHUs

CKOJIB>KCHUA n cHhlia TPCHUA IIOKO.

Koaddurment tpenns. Cuiia conpoTHUBIECHUS



IIpU ABUXKCHUU TECJIAa B ) KUAKOCTU HUJIU Ira3ec

227

228

229

2.2.10

HOCTYHaTeJIBHOG " BpalIaTCJIbHOC AOBHUIKCHUC

a0COJIIOTHO TBEPAOTO Tea

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpalICHU:.

[Inedo cunbl. YcioBus paBHOBECUS TBEPAOIO
tena B UCO

TexHuyeckue  yCTpOMCTBA:  MOJUIUITHHUKH,

ABHUKCHUC UCKYCCTBCHHBIX CITYTHUKOB

[IpakTueckue paboThl. M3yuenue ABHKEeHUS
Opycka TI0 HAaKJIOHHOW IUIOCKOCTH TIOJ
JIeCTBUEM HECKOJbKHUX cull. McciemoBaHue
3aBUCUMOCTH CHJI YMPYTOCTH, BO3HUKAIOIIUX
B jaepopmMupyemMoll TpPYyXHHE U PE3UHOBOM
oOpasiie, OT BEIWYUHBI UX Jedopmaiuu.
HccenenoBanue yciioBUi paBHOBECHS TBEPAOTO

TEJIa, UMCIOIIECTO OCh BpalllCHUSA

23

2.3.1

232

233

3AKOHBI COXPAHEHNWA B MEXAHUKE

NMnynsc MarepuanbHOM TOYKH, CHCTEMBI
MaTepHaiabHbBIX TOueK. VMIynbc cuiasl H
WU3MEHEHHE UMITyJIbCa Tejla

3akoH coxpaHeHus wumnyinbca B HCO.

PeakTuBHOE ABMKEHHUE

Pabora criter

234

235

MoOnNIHOCTE CUJIBI

Kunernueckas sHeprusi MaTepuaibHOM TOUYKH.

TeopeMa 0 KHHETUUYECKOW SHEPTUH

2.3.6

2.3.7

[TorenumansHas dHeprus. IloTeHuunanbHas
SHEprus YIPYTO nedhopMupOBaHHOM
npyxuHbl. [loTeHIManbHass »Heprus Teia

BOJIM3U MOBEPXHOCTH 3eMIIU

IloTennmansHBIE U HCIMMOTCHIUAJIBHBIC CHIIBI.
CBs3b pa6OTLI HCMIOTCHIHMAJIBHBIX CHII C
U3MECHCHHUEM MEXaHUIEeCKOM SHEPIrun

CHUCTCMBbI TCII. 3aKkoH COXpaHCHUA




3.1

MEXaHUYECKON IHEPTUU

2.3.8

239

2.3.10

VYipyrue u Heynpyrue CTOJIKHOBEHUS

Texnuueckue yCTpOﬁCTBaI JABWIKCHUC PAKCET,

BOJOMET, KOTIEp, NPY>KUHHBINA ITUCTOJIET

IIpaktnyeckue pabotTel. M3ydeHue cBs3U
CKOpPOCTEH TE€JI IpU HEyOpyromMm yjaape.
HccnenoBanne cBsizu  pabOTBl  CHIIBI  C

U3MEHEHHEM MEXaHHMYSCKOM OHCPIUu TCiIa

MOJIEKYJISIPHAS ®U3NKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISPHO-KUHETUYECKOM TEOPUH

3.1.1

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPHH. BbpoyHoBckoe
neuxenue. luddysus. Xapakrep ABMKESHUS U

B3aHMOH€I>'ICTBI/IH qacTull BEIICCTBa

3.1.3

3.1.4

3.1.6

3.1.9

Mogenu CTpo€HHSI Ta30B, KUIKOCTEH U
TBEPABIX Tel ©  OOBSICHEHHE  CBOICTB

BCIIECTBA HA OCHOBE ATHUX MOJIC/ICH

Macca wmonekyn. KonndecTBo —BeriecTsa.

[Toctrosnnas ABoraapo

TenmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana temneparyp Llenscus

Mopens  umeanpHoro  rasza.  OcHOBHOeE
ypaBHCHHE MOJICKYJISIPHO-KHUHETHIECCKON

TCOpHUU UACAILHOTI'O Ir'a3a

AbcounoTHas TeMIeparypa Kak Mepa cpeiHei
KMHETHYECKOW SHEPrMH TEIUIOBOIO JBMXKEHUS

yactul rasa. [llxana remneparyp KenbBuna
VYpaBuenne Kianelipona — Menneneesa.
3akoH J/lampToHa

l'azoBbIe 3akoHBI. M30mpoLIECCHl B MAEaTbHOM
ra3e ¢ IOCTOSHHBIM KOJIMYECTBOM BEIIECTBA:
n30TepMa, U30X0pa, n306apa

Texanueckue YCTPOMCTBA: TEPMOMETD,

Oapometp



3.1.10

3.2.1

[Ipaktnueckue pabotbl. M3mepeHue Macchl
BO3JyXa B KJIacCHOM koMmHare. MccnenoBanue
3aBUCUMOCTH MEXIy IapaMeTpaMU COCTOSHUSA

pa3pexEeHHOTro ra3a

OCHOBbI TEPMOJIMHAMUMKA

TepmoauHamuueckass cucremMa. BHyTpeHHss
SHEPTUsl TEPMOJUHAMHYECKOM CHUCTEMBI W

CIIOCOOBI €€ N3MEHEHUS

322

323

324

3.2

3.2.5

3.2.6

3.2.7

KonuuectBo TemnoTel U pabota. BHyTpeHHss

OHCPIUA OAHOATOMHOI'O UACAJIIBHOTO Ia3a

Bunel Temonepenauu: TEmIONPOBOIHOCT,
KOHBEKIMA, U3JIydyeHue. TermmoéMKOCTh Tela.
VYnenbHas TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJMYCCTBA TCIIJIOTHI IIPU TCILIONEPECaauC

[TepBriit 3aKk0H TepMoauHamMuKH. [IpuMeneHue
IIEPBOTO 3aKOHa TEPMOJAMHAMUKHU K
n3omnporieccam. ['paduueckass HHTEpIpeTaAU

paboThI raza

TenmoBbie MamuHbl. [IpuHIUNBI  OEWCTBUSA
TEIJIOBBIX MamuH. [IpeoOpa3zoBanust SHEPrUn
B  TemIoBbIX  MammHax. KoaddummeHt
nonesHoro  nevctBus  (manee —  KIIM)

termoBoi MamuHsbl. [{ukin Kapuo u ero KII/]

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpaTtumMocTh  mpOIECCOB B MPHUPOJIE.
TennoBbie JIBUTATEIH. DKOJIOTUUECKHUE

POOJIEMBI TETIJIOIHEPTreTUKU
Texanueckue YCTPOMCTBA: JBUTaTEIb

BHYTpPEHHET 0 CrOpaHus, OBITOBOIA

XOJIOAUJIbHUK, KOHAUIITUOHCD

3.2.8

[IpakTnueckue pabotel. 3mMepenue yaenpHoOM

TEIUIOEMKOCTH

AT'PET'ATHBIE COCTOSHMA BEIHIECBA. ®A30BBIE ITEPEXO/IbI

3.3
3.3.1

[TapooGpa3oBanue u koHaeHcauus. Mcnapenue



4.1

" KUIICHHUE. VnennHas TemjIoTa
napoodpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPaTyPhI

KHUIICHUA OT JaBJICHUA

AOCONIOTHAT M OTHOCHTENbHAS BIIAXKHOCTH

332 BO3Ayxa. HacellenHslil nap
TBépnoe TeJIO. Kpucrannnueckue u
333 amopdHble Tena. AHHU3OTPOIUS  CBOICTB
o KpPHUCTAJIJIOB. Kunkue KPHUCTAJLJIBL.
CoBpeMeHHbIE MaTepUalIbl
134 [InaBnenve u KpucTaUM3alMs. YJelbHas
o TeruioTa riasiaeHus. Cyonumanus
3.3.5 VYpaBHeHHE TEII0BOTO OaaHca
TexHuueckue yCTpOMCTBA: TUIPOMETP U
336 IICUXPOMETP,  KaJOpUMETP,  TEXHOJIOIMH
o IIOJIy4YEHUSI COBPEMEHHBIX MATEPUAIIOB, B TOM
qucJjie HAHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUU
137 IIpaxTrueckue paloThI. H3mepenune
o BJIQ)KHOCTH BO3]lyXa
SJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA
A1l DnexTpu3anys Ten. JNeKTpruuecKuit 3aps. JBa
o BUIA DIICKTPUUYECKUX 3aAPSIIOB
[IpoBoaHMKHY, JTURIIEKTPUKU u
4.1.2
MIOJIYTIPOBOTHUKH
4.1.3 3aKOH COXpaHEHMsI DJIEKTPUUYECKOTO 3apsia
4.14 B3aumopeiictBue 3apsoB. 3akoH Kynona
DneKTpuyecKoe ToJIe. HanpsoxénaocTs
415 BIIEKTPUYECKOTO OJIA. [TpunIMn
o cynepno3uuuu.  JIMHMM  HanpsKEHHOCTU
AJIEKTPUYECKOTO IMO0JIS
416 PaGora cunm  27€KTPOCTATUUECKOrO — MOJIS.
o Ilorennuan. Pa3zHocTh moTeHIINAIOB
A17 IIpoBOOHUKM M IUDJIEKTPUKH B IOCTOSSHHOM

NeKTpudeckoM  mone.  Jludnexrpuueckas



4.2

IMPOHUITACMOCTb

4.1.8

ONEeKTPOEMKOCTD. Kongencarop.
DNeKTpOEMKOCTh  IUIOCKOTO  KOHJIEHCATOPA.

DHeprus 3apsHKEHHOT0 KOHAEHcaTopa

TexHu4eckue  yCTpPOWCTBA:  BJIEKTPOCKOIL,
JIEKTPOMETP, DJIEKTPOCTATHUYECKas 3allluTa,
3a3eMJIEHHE 3JIEKTPOIPUOOPOB, KOHJICHCATOD,

KCEPOKC, CTPYUHBIN IPUHTEP

4.1.10

[IpaxkTueckue paboTHI. N3smepenue

ANEKTPOEMKOCTH KOHJICHCATOPA

IIOCTOSIHHBIN SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

Vcaopus CyIICCTBOBaHUA IIOCTOAHHOI'O

4.2.1 3JEKTPUUECKOro Toka. Mctounuku Toka. Cuna
ToKa. [IoCTOSIHHBIN TOK
4.2.2 Hamnpspkenune. 3akon Oma a1 yqacTka 1enu
423 DNEKTpUYECKOE CONPOTUBIICHUE. Y IEIbHOE
o COTIPOTHBIICHHUE BEILIECTBA
424 [TocnenoBarensHOE, napajuiesibHoe,
o CMEIIaHHOE COEMHEHNE TTPOBOIHUKOB
PaGora anekrpudeckoro Toka. 3akoH J[koyis
4.2.5
— Jlenia
4.2.6 MOMIHOCTB AEKTPUIECKOTO TOKA
anekTponBkymas cuna (ganee — IJC) u
427 BHYTpPEHHEE COMPOTUBIICHUE UCTOYHHKA TOKA.
o 3akon Owma mIg TOMHOM  (3aMKHYTOM)
anekTpuueckoil nenu. Kopotkoe 3ambikaHue
DneKkTpoHHas MPOBOJIUMOCTh TBEPBIX
428 METaJUIOB.  3aBHUCUMOCTh  COTNPOTHBIICHUS
o METaJJIOB oT TEMIIEPATYPHI.
CBepXnpoBOAMMOCTh
129 OnexTpuueckuid TOK B Bakyyme. CBolicTBa
o ANEKTPOHHBIX IMYYKOB
4.2.10 [TonynpoBogauku. CoOCTBEHHAS U TPUMECHAS



IIPOBOAMMOCTh TOJIYNpPOBOAHUKOB. CBoiicTBa

p-n nepexoza. [lonynpoBoaHUKOBBIE TPUOOPHI

DJIEKTPUYECKM  TOK B DJIEKTPOJIMTAX.

DNeKTpOIUTHIECKAs IHUCCOLUAIINSL.
OnexTponus
DIIEKTPUYECKUI TOK B rasax.

CaMOCTOITEIBHBIA M HECAMOCTOATEIbHBIN
pa3psa. PasznuyHbie THNBI CaMOCTOSTEIBLHOIO

paspsaa. Mounus. [1nazma

Texanueckue YCTPOMCTBA: aMIIepMeETp,
BOJITMETP,  PEOCTaT, MCTOYHHKH  TOKa,
9JIEKTPOHArpeBaTeIbHbIE npubopHl,
AJIEKTPOOCBETUTENbHbBIE TPUOOPHI, TEPMOMETP
COIPOTHUBJICHUS, BAKyYMHBIN 1O,
TEPMUCTOPBI u (boTope3ucTopsl,

HOJIYHpOBOI[HI/IKOBBIf/'I AU0oa, raJlbBaHHUKa

[IpaxTHueckue paboThI. N3yuenue
CMEIIAaHHOT'O COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC UCTOYHMKA TOKAa M €rO
BHYTpEHHEro comnportusienus. HaOmronenue

3JIEKTPOJIN3A

IIpoBepsieMble 3JIeMEHTHI COAEPKAHUSA

SJIEKTPOAMHAMUKA

MATHUTHOE IOJIE. SJIEKTPOMAT'HUTHA A MHAYKIOWA

4.2.11
4.2.12
4.2.13
4.2.14
11 KIIACC
Kon Koanposepsiemoro
pasaena 3JIeMEeHTA
4
4.3.1
4.3
4.3.2

TlocrostHHBIE MarHuTbl. B3auMmoaencTBue

IIOCTOAHHBIX MAarHuTOB

MaruutHoe Tmone. Bektop MarHuTHOH
uHAayKuuu.  [lpuHIMOD — cynepno3uiuu.
JIuanm MarnuTHOM wWHAyKuuu. KaptuaHa
JIMHUM ~ MAarHuTHOW  MHAYKUWHA  TOJIA

IIOCTOAHHBIX MAarHuTOB



MarauTHoe MmoJje MIpOBOAHHMKA C TOKOM.
KapTI/IHa JIMHHAR TIOJIS JUIMHHOI'O IIPAMOTIO

INpOBOAHMKA MW 3aMKHYTOI'O KOJIBLIECBOI'O

4.3.3 MPOBOJIHUKA, KATYIIKH C TOKOM. OTMbIT
Opcrena. BzaumoaeicTBue MpoBOIHUKOB C
TOKOM
434 Cuna AMniepa, €€ MOZlyJlb U HalpaBJIEHHE
Cuna JlopeHua, e€ MOAyJIb U HAIlpaBJICHHUE.
JIBrokeHue  3apsDKEHHOM — 4acTULbl B
4.3.5 OJIHOPOJTHOM MarHuTHOM Tmoje. Pabora
cunel JIopeHa
4.3.6 SIBIIEHUE DIIEKTPOMArHUTHOW UHAYKLUN
4377 [ToTok BeKTOpa MAarHUTHOM UHAYKLIMU
OJ1C unnykuuu. 3aKOH 31€KTPOMarHUTHOM
4.3.8 naaykimn Oapanes
BuxpeBoe »snekrpuueckoe mone. IJIC
WHIYKUMA B TPOBOJHUKE, JBHKYLIEMCS
439 MOCTYMATEIHbHO B OJTHOPOIHOM MAarHUTHOM
oJjie
4.3.10 [IpaBuno Jlenna
NuaykTuBHOCTE. SIBICHHE CAaMOMHIYKIHH.
4.3.11
O/1C camouHIyKIUHU
DHeprusi MarHUTHOTO TMOJs KaTyIIKH C
4.3.12
TOKOM
4.3.13 DJNEKTPOMAarHUTHOE TT0JIe
TexHuueckue  yCTPOWCTBA:  TOCTOSHHBIC
MAarHuThbl, AJIEKTPOMArHHUTHI,
4.3.14
AJIEKTPOBUTATETb, YCKOPHUTETH
3JIEMEHTAPHBIX YaCTULl, UHAYKLIMOHHAS TIeUb
[IpakTryeckue padoTHI. N3yuenue
MarHuTHOTO TIOJSl KAaTyIIKH C TOKOM.
4.3.15 HccnegoBanue JEMCTBUS — IIOCTOSHHOIO

Mar"ura Ha paMKy ¢ TokoM. MccrnenoBanue

SBJICHUA SHCKTpOMaFHHTHOﬁ HHAYKIOUU




5 KOJIEBAHUMA 1 BOJIHBI

MEXAHNWYECKUE N OSJIEKTPOMAI'HUTHBIE KOJIEBAHU A

Konebarensras cucrema. CBOOOIHEBIE

kosnebanusi. ['apMoHWYecKue KoleOaHus.
5.1.1

[lepwion, wacrtora, ammumtyna u (dasa

KOJIeOaHuit

[IpyxuHHbIA MagTHUK. MartemaTuyecKui

MasATHHK

YpaBHEHHE TapMOHHUYECKHX KOJICOAHUM.
5.1.3 Kunematuueckoe " OUHAMHYECKOE

OIIMCaHHE KOJICOATEILHOIO JBHXXCHUA

[IpeBpaienue SHEPTUU npu
FapMOHUYECKUX  KOJeOaHUsX. Cas13p
5.14 aAMIUIUTY b Koaebauuii UCXOOHOMI
BEJIMYUHBI C aMIUTUTYJaMU KoJjieOaHui eé

CKOPOCTH U YCKOpPEHUs

Konebarenbupiit  koHTYp.  CBOOOIHBIE
5.1 3JIEKTPOMArHUTHBIE KoJieOaHus B
UJCATbHOM  KOJICOATCIIbHOM  KOHTYpe.
AHaNOTHsI MEXAY MEXaHWYCCKUMHU H
ANEKTPOMATrHUTHBIMU KOJICOAHHMSIMH.

®opmyna ToMmcoHna

3akoH COXpaHCHUS DHCPIrUU B HUACAJIBHOM

KoJie0aTeIbHOM KOHTYpPC

BbIHyX/IeHHbIE MEXaHUYECKHE KOJIeOaHMUs.
Pesonanc. Pe3onancnas KpHBasl.
BrinyxieHHbIe 3JIEKTPOMAarHUTHHIE

KoJIcOaHuUsI.

Ilepemennbiii  Tok.  CuHycOuAanbHBIN

IIEPEMEHHBIN TOK.

MotHOCTb MEPEMEHHOTO TOKa.
5.1.9 AMIUTUTYIHOE W JACHCTBYIOLIEE 3HAYCHUE

CHUJIBI TOKa 1 HAIIPSIXKCHUSA

5.1.10 Tpancdopmarop. [IponsBoacTso, nepenaya



5.2

5.1.11

5.1.12

U TOTpeOJIeHUE 3JIEKTPUUYECKON SHEpruu.
OKOJIOTHYECKHE PUCKHU NPU NPOU3BOACTBE
JIEKTPUYECKON JHEPIuu. Kynerypa
HCIIOJIb30BaHUs AJIEKTPOIHEPTUH B

MOBCEIHEBHOM XKU3HU

Texuuueckue ycTponcTBa: ceiicmorpad,
ANEKTPUICCKHN 3BOHOK, JIMHUA

QJICKTpoIICpC a1

[Ipaktuyeckue pabotel. HccnenoBanue
3aBUCHUMOCTH IIepUOJia MaJIbIX KoseOaHuH
rpy3a Ha HUTH OT JUIMHBI HUTH U MAaCCBI
rpysa. MccnenoBanue nepeMEHHOTO TOKA B
LENA W3 IOCIEN0BATEIBHO COSAUHEHHBIX

KOHJICHCATOPa, KaTYIIKH U PE3UCTOPa

MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

522

523

524

5.2.5

5.2.6

5.2.7

Mexanuueckune BOJIHBI, YCIIOBHS
pactpoctpanenusa. llepuon.  Ckopoctb
pacmpocTpaHeHuss ¥ JJIMHA  BOJIHBI.

Hor[epeqHLIe U IMMPOAOJbHBIC BOJIHBI

Wutepdepenus U TuQpakus

MEXaHNYCCKHUX BOJH

3Byk. CkopocTh 3Byka. ['poMKOCTh 3ByKa.

Bricora Tona. TemOp 3ByKa

ONEKTPOMarHuTHHIE  BOJHBL. Y CJIOBHSA
M3JIy4eHUSI  DJICKTPOMATHUTHBIX  BOJIH.
B3anmMHas opuenranusa Bexktopos E, B u v

B SHGKTpOMaFHI/ITHOI\/'I BOJIHEC B BAKyyM€

CBolicTBa  AJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHEe, MPEeTOMIICHUE, MOJIIPH3aLUS,
mudpakius, wuHTepdepenuus. CKopocTb

QJICKTPOMAIrHUTHBIX BOJIH

Ikana AJIEKTPOMATrHUTHBIX BOJIH.
[IpuMeHeHne 3JIEKTPOMATrHUTHBIX BOJIH B

TEXHUKE U OBITY

HpI/IHHI/IHI)I pagruoCBiA3 KW TCICBUIACHUA.



5.3

5.2.8

Pannonoxanus. DneKTpOMarHuTHOE

3arpsi3HEHUE OKPY’KaIOIIEH Cpeibl

TexHuueckue ycTpoMCTBa: MY3bIKAJIbHBIE
HHCTPYMEHTHI, YABTpa3ByKOBas
TUAarHOCTUKa B TEXHUKE M MEJHULIUHE,
pazap,  paguoONpUEMHHUK,  TEJIEBU30p,

anTeHHa, Tenedon, CBU-meup

OIITHUKA

5.3.1

532

533

534

[IpsAmMonnHEHOE pacnpOCTpaHEHUE CBETA
B OJTHOPOJIHOM cpexe. Jlyu ceTa

Otpaxenue cBera. 3aKOHbl OTPaKEHHUS
cBeta. [loctpoeHne M300pakeHUI B TUIOCKOM

3epKae

[Ipenomiienne cBeta. 3aKOHBI TPEIIOMIICHHUS
CBeTa. AOCOIIOTHBIA oKasareib

IIPEJIOMIICHUS
IomHoe BHYTpEHHEE OTpaKEHHE.
[IpenenbHbId yrosi MOJHOIO BHYTPEHHETO

OTPaXXCHUA

535

Hucnepcust cBera. ClOXHBIM  cOCTaB

oenoro ceera. L{Bet

5.3.6

Cobuparoniie ¥ paccerBarolIUe JUH3HI.
Tonkas nuH3a. POKYCHOE PaACCTOSAHHE M
OIITUYCCKas cuiia TOHKOH JIMH3HI.
[TocTpoenue n300pakeHui B COOMPAOIIINX
W pacceuBarommx JmH3ax. Dopmyna
TOHKOW JIMH3BL. YBEJIHUYEHHUE, TaBaeMOe

JIAH30M

5.3.7

538

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON

OIITUKH

Wutepdepennus  cBeta. KorepeHTHbIE
HCTOYHUKH. Vcnosus HaOJII0IeHUA
MaKCHMYMOB u MUHHMYMOB B
UHTEPPEPEHIIMOHHOW KapTHHE OT JIBYX

CI/IH(l)aSHBIX KOI¢pCHTHBIX HCTOYHUKOB



Hudpakmust  cBera.  Judpaxumonnas
pemérka. YciaoBue HaOMIOACHUS TIaBHBIX
5.3.9 MaKCUMYMOB npu MaJcHuU
MOHOXPOMaTHYECKOTO cBeTa Ha
TUPPAKIIMOHHYIO PEHIETKY

5.3.10 [Monsipuzarnus cBeta

TexHuueckue yCTpOWCTBA: OYKH, JIyIa,

¢doToanmnapar, NPOEKIUOHHBIN ammapar,

5.3.11 MHKPOCKOIIL, TEJIECKOI, BOJIOKOHHAs
OIITHKA, nudpaKkIMOHHAS pemeéTka,
TIOJISIPOUT
IIpakTueckue paboTHI. N3mepenune

nokasarens mnpenomneHnud. Mccienosanue
5.3.12
CBOWCTB  HW300pakeHMH B  JIMH3aX.

HabGmronenue qucnepcuu cBeta

DJIEMEHTHI CIIELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTU

['paHnIBI TPUMEHMMOCTH KIIACCHYECKOU
MEXaHUKH. IToctynatsl TEOPHUH
6.1 OTHOCHUTEJIbHOCTHU: MHBAapHUaHTHOCTh
MOJyJsl CKOpPOCTH CBE€Ta B BaKyyMe,

MPUHIMI OTHOCUTEIBHOCTH DUHIITENHA

6 OTHOCHTENBHOCTD OJTHOBPEMEHHOCTH.
6.2 3aMeIUICHHE BpPEMEHH M  COKpaLICHHE
JUTAHBI
6.3 DHeprus U UMITYJIHC CBOOOTHOM YaCTHIIBI

CBsi3p MacChl C DHEPrUCH W HMITYJIHCOM
6.4 CBOOOMHON YacCTUIBl. DHEPrus MOKOS

CBOOOIHOM YaCTULIBI

7 KBAHTOBA ®U3UKA
BJIEMEHTBI KBAHTOBOU OITTUKU

®otonbl. Popmyna [Inanka cBs3u 3HEPTUU
7.1 7.1.1 ¢boTOoHA C ero 4YacTtoTod. OHeprus u

UMIyJbC (OTOHA

7.1.2 OtkpeiTHEe U HccnenoBanue gporodddekra.




7.1.4
7.1.5

Omeiter AT Cronerosa. 3aKOHEI
dhoTodrddekra

YpaBHeHue OUHIIITENHA TUIA
dotorddekra. «Kpachnas rpaHuIa
¢dorosddexra

Hasnenue ceera. OnbiTel [1.H. JIeGenena
XUMHYECKOE IEHUCTBUE CBETA
TexHudeckue ycrponcTBa: (HOTOIIEMEHT,
(dhoTomaryuk, COJIHCYHAs Oartapes,

CBETOIHO/I

7.2

7.3

7.2.1

CTPOEHUE ATOMA

Monens atoma Tomcona. OnbITE
Pezepdopaa mo uccieroBaHu0 CTPOSHUS

aToMma. HnaHeTapHasI MOACIb aToOMa

7.2.2

7.2.3

[Toctynater bopa. N3nyyenne u
norjouieHre (GOTOHOB TpU  TMEPEXOie
aToMa C OJHOTO YPOBHS DJHEPruu Ha
npyroi. Buasl ciektpoB. CriekTp ypoBHEH

SHEPTUH aToMa BOJIOPOAA

BosiHOBBIE cBoOMcTBa yactuil. BonHbl 1€
bpoiiss. KopnyckyisipHo-BOJIHOBOM
nyanu3M. Jludpakuus JIEKTPOHOB Ha

KpHUCTaJax

7.2.4

7.2.5

7.2.6

7.3.1

7.3.2

CrioHTaHHOE U BBIHYXJICHHOE HU3JIy4YeHHE.
Y CcTpoHCTBO M PUHIIMIT pabOTHI Jiazepa
TexHuyeckue ycTpOMCTBA: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), Jia3ep, KBAHTOBBIN
KOMIIBIOTED

[Ipaktuyeckue  pabotel.  HabGmonenue

JINHEMYaTOro CIeKTpa

ATOMHOE A1PO

Metoapl HaOMIOAEHUS U PErUCTpaLUH

QJICMCHTAPHBIX YaCTHUI]

OTKpbITHE  PaJMOAKTUBHOCTH.  OMBITHI



Pesepdopna mo ompeneneHH0  COCTaBa
paguoakTHBHOrO  u3aydeHus. CBoiicTBa
anb(da-, Oeta-, raMma-m3nydeHus. Brusaue

PaaArOaKTUBHOCTH HaA JKUBBIC OPraHU3MbI

OTtkpbITHE MIPOTOHA u HEWUTpOHa.

Hyxnonnass mozgens siapa ['eiizenOepra —
7.3.3

NBanenko. 3apsan sapa. MaccoBoe 4HCIIO

sapa. M3oTonsl

Anbda-pacnan. ONEeKTPOHHBIN u

MMO3UTPOHHBIN OeTa-pacria. l'amma-
7.3.4

H3JIy4CHHE. 3aKoH PaguOAKTUBHOIO

pacmana

OHeprusi CBA3M HYKIOHOB B  sJIpe.

7.3.5
Snepubie cuibl. Jlepekt macchl siapa

SAnepuble peakuuu. JlemeHue M CUHTE3
7.3.6
aaep

SAnepHsiit peakTop. TepmosinepHbIi

cunre3. [IpoGiemMbl ¥  NEpPCHEKTHUBHI
7.3.7

SJIEPHOM  DHEPreTUKU.  DKOJOTUYECKUE

aCIEKTHI SIEPHON YHEPTETUKHU

OnemeHTapHble  4acTuilbl.  OTKpBITHE
7.3.8 MO3UTPOHA. dyHIaMEeHTaJIbHbBIE

B3aHMOﬂeﬁCTBHH

TexHndeckue  yCTpOWCTBA:  JO3UMETP,
7.3.9 kamepa Bunbcona, snepHbli  peaxTop,

aroMHas bomba

[Ipaktnyeckue pabGotel. HccnemoBanue
7.3.10 TPEKOB YaCTHI] (o TOTOBBIM
dhoTorpadusam)
OJIEMEHTHBI ACTPOO®U3NKU

- Bun 3Bé3mHoro Heba. Cos3Be3gusi, spKue

3Bé3ﬂbl, IIJTaHEThI, UX BUAUMOC IBMXKXCHUC

Conneuynas cucrema. IlmaHeTsl 3eMHOU
8.2

T'pYIIIIbI. IImaneThI-ruralThl n nux



8.3

8.4

8.5

8.6

CIIYTHUKH, KApPJIMKOBBIC IIJIAHCTHI. Marisle

Tenna CoIHEYHOH CUCTEMEI

Connne, d¢ortochepa u  armocdepa.

ConHeyHasi akTUBHOCTD
Wctounuk sHeprun CosHua u 3B€371

3BE3bI, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTh, PaJHyC, TeMIlepaTypa,
X B3aMMOCBSI3b. Huarpamma
«CTIEKTPAJIBHBIA ~ KJIACC — CBETUMOCTBY.
3BE3MbI  IJIABHOH  IOCIENOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHUMOCTBY» IJIs

3BE3/1 INIaBHOI MOCJIE0BATEILHOCTH

Buyrpennee CTpOCHHUE 3BE3I.

COBpCMeHHBIC MMpPCACTaBJICHUA 0
MMPOUCXOXKIACHUN U 3BOJIIOLINU COJIHLIa n 3Bé3£[.

OTanel )KU3HU 3BE3]

8.7

8.8

8.9

Mneunsiii  Ilyre — Hama [amakTuka.
CnupanbHass ~ crpykrypa  ['anmaktukw,
pacnpezneneHue 3BE3N, Ta3a U IbUIM.
[lonoxenne u gBwxkenne ConHoa B
lamaktuke. Ilmockas wu  cdepudeckas

noacucTemsl ["amakTuku

Tuner ramaktuk. PamuoranakTuku U

KBazapbl. YEpHBIE ABIPHI B SAPAX TATAKTHK

Bcenennas.  Pacmiupenune  BceneHHOM.
3akon XaO6na. Pasz0eranue rajakTHK.
Bo3pact u pamumyc BcenmeHHoil, Teopus
bosbmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PennkroBoe usinyuenue

8.10

MacmTabHast ~ cTpykTypa  BceneHHOM.
Meraranaktuka. Hepeménusie mpobiembl

aCTPOHOMHUHU



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI VIS YYHEHUKA

1. ®wuszuka, 10 xmacc/ Mskumes ['.5l., bByxosues b.b., Corckuit H.H. mox penmaxiueit
[TapdentpeBoit H.A., Akimoneproe obmiectBo «M3natenscTBo «IIpocBemnieHuey
2. @wusuka, 11 xmacc/ Mskumes I'.JI., byxosueB b.b., Uapyrun B.M. non penakiueit

[MapdentneBoii H.A., Akuronepnoe o6mectBo «M3narensctBo «lIpocBemenne

METOAUYECKHUE MATEPHAJIBI JJIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://mounypokun.pd/
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