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MHHOACHUTEJBbHASA 3AIIMCKA

[Iporpamma mo ®dwusuke pa3paboTraHa Ha OCHOBE NpuKaza MUHHUCTEpCTBa 00pa30oBaHUS U
Hayku P® ot 17 mas 2012 r. N 413 «O06 yrBepxkaeHun ¢eaeparbHOr0 TOCyIapCTBEHHOTO
00pa30BaTEILHOTO CTaHAApPTa CpeAHEro oobmero odpasoBaHus» (B pelakluu ¢ U3MEHEHUsIMU N
732 ot 12.08.2022), denepanbHoii pabouell mporpamMmbl o dusuke u QenepaibHoil paboueit
MPOrpaMMBbl BOCIIMTaHMS, YTBEPKICHHBIX NpukazoM Munnpocsemienusa Poccun ot 18.05.2023 N
371 «O06 yrtBepxkaeHun (QemepanbHOl 00pa30BaTENBHONM MPOTPAMMBI  CPEIHETO  OOIIero
obOpazoBanus», Pacmopsbkenms MunnpocBemenuss Poccun ot 30.04.2021 N P-98 "O6
yrBepxkaeHnn Konnenuuu mpenogaBaHusi  o01ieoOpa3oBaTeNbHbIX JUCHUIUIMH € YY4ETOM
npodeccHOHANIbHON HAMpPaBIEHHOCTH MPOTpaMM CpelHero mnpogecCHOHAIBHOIO 00pa30BaHMUS,
peanu3zyemMbix Ha 0a3e OCHOBHOTO oOmiero oOpa3zoBaHus», KoHmenmuu mpernoaBaHus ydeOHOTO
npenmera  «®Pusuka» (Y1Bepxknena pemeHueM Kosmernn MuHHCTEpCTBA  NPOCBEIIECHUS
Poccuiickoit @eneparuu npotokoi ot 3 nekadps 2019 r. Ne [IK-48H.), @T'OC CIIO no mpodeccun
54.02.01 [Ju3zaiin (no orpacisim) (mpuka3 MunmcTepcTBa 00pa3oBanus u Hayku PO ot 5 mas 2022
r. Ne 308)

CopeprxaHue mporpamMmbl 1o pU3MKe HaIPaBJICHO Ha (OPMUPOBAHNE €CTECTBEHHO-HAYYHOU
KapTHHBI MHpa OOydJarommxcsi mpu oOydeHHH uX (Qu3MKe Ha 0a30BOM YpOBHE Ha OCHOBE
CHUCTEMHO-/ICATEIbHOCTHOrO mojaxoxa. Ilporpamma 1o (¢u3MKe COOTBETCTBYET TpeOOBaHUAM
OI'OC COO Kk mniIaHUPYEeMbIM JIMYHOCTHBIM, NPEAMETHBIM M METANpPEAMETHBIM pe3yJibTaTaM
oOyueHus, a TaKK€ yYUTHIBAET HEOOXOAMMOCTh peall3allii MEKIPEIMETHBIX CBs3ell (U3UKH C
€CTeCTBEHHO- HayYHbIMU Y4e€OHBIMHU MIpeIMeTaMu. B Hell onpeenstoTcsi OCHOBHBIE LEIH U3yUeHUS
¢u3uKy, MIIaHUPpYEMbIE PE3yJIbTaTHIOCBOCHUS Kypca (PM3MKK Ha 0a30BOM ypOBHE.

dusnka Kak Hayka 0 Haubosiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTYNAs B KAYeCTBE y4eOHOTO
mpeaMeTra B IIKOJE, BHOCUT CYIIECTBEHHBIM BKIAJ B CHUCTEMY 3HAHUN 00 OKpYyXKaroliem
mupe. Kypc ¢usuku — cuctemooOpasyronuii 11 eCTeCTBEHHO-HAYYHbIX Y4eOHBIX MpEeIMETOB,
MIOCKOJIbKY (pU3MYECKHe 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB U SIBICHUM, M3y4aeMbIX XHUMUEH,
ouonorueii, pusmueckoit reorpadueit u acrpoHomuei. VMcmonp3oBaHue U aKTHBHOE NMPUMEHEHUE
(bu3nYecKUX 3HAHUM OMpeeNseT XapakTep M pa3BUTUE PAa3HOOOPA3HBIX TEXHOJOTHH B cdepe
SHEPreTHKH, TPAHCIOPTA, OCBOEHHUS ~ KOCMOCa,  TONy4YeHHs]  HOBBIX  MAaTE€pHAJIOB C
33IaHHBIMA ~ CBOMCTBAMH W  Jpyrux. M3ydeHwme ¢u3WKM BHOCHT OCHOBHOM BKJIaJl B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHOW KApTHHBI MHpa OOYdYaroumIuxcsi, B ()OPMHPOBAHUE YMEHHIA
MPUMEHSATh HAYYHBIH METOJ IO3HAHUS TPH BHIMOJIHEHUN UMUYYEOHBIX HCCIIeI0OBaHUH.

B ocHOBY Kypca (hu3uKH U1 yPOBHS CPEHET0 MPOo(PECCHOHATBHOI0 00pa30BaHMs MOJIOKEH
psAauIel, KOTOpble MOXKHO PacCMAaTPUBATh KaK MPUHIIMIIBI €70 MTOCTPOCHHUS.

Hoesn yenocmnocmu. B cOOTBETCTBUU € HEW KypcC SIBISIETCS JOTMYECKH 3aBEPIIEHHBIM, OH
COJIEP)KUT MaTepuall U3 BCEX pa3fesioB (DU3MKH, BKIIIOUAET KaK BOIPOCHI KJIACCHUYECKOH, Tak H
COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU C HEW MaTepuan Kypca GU3UKU 00BEIUHEH BOKPYT
¢busnueckux teopuid. Benymum B kypce aBisercs GopMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BEILIECTBE U TOJIE.

Hoesn cymanumapuzayuu. EE peanuzanus mnpeanojaraeT HCHOJIb30BaHUE T'yMaHUTapHOTO
MoTeHIuana (PU3NIECKONH HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHsI (PU3UKUC pPa3BUTHEM OOIIECTBa, a
Tak)Xe C MUPOBO33PEHUECKUMHU, HDABCTBEHHBIMU U KOJIOTUYECKUMU MPOOIEMaMHu.

Hoes npuknaonoti HanpaenennHocmu. Kypc ¢usuku npeanosaraer 3HaKOMCTBO C
HIUPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTHYECKUX MPUIOKEHUH N3YUEeHHBIX TEOPUIH 3aKOHOB.



Hoea »sxonocuzayuu peamu3yeTcs MOCPEACTBOM BBEJICHHS SJIEMEHTOB COJCpP)KAHHS,
MOCBAMIEHHBIX  JKOJOTMYECKHM  MpodiieMam COBPEMEHHOCTH, KOTOpEbIE CBSI3aHBI C
pa3BUTHEM TEXHUKHM © TEXHOJOTMH, a Takke OOCYXKIEHUs MpoOJieM parroHaIBHOTO
MIPUPOIOTIONB30BAHNS U SKOJIOIMUYECKON OE€30MaCHOCTH.

Bornbiioe BHUMaHUE yIeNseTCsl PEHICHUIO PAacU€THBIX M KAadeCTBEHHBIX 3amad. Ilpu sTom
JUI pacu€THBIX 3a]a4 MPUOPUTETOM SIBJIAIOTCS 33/Ja4M C SIBHO 3a/laHHON (DPU3NYECKON MOJEbIOo,
MO3BOJISIOIINE IPUMEHSATh M3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO paszjelnia Kypca,
TaK ¥ MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3aesioB. J[1s KaueCTBEHHBIX 3a/1a4 IPHOPUTETOM SIBIISIOTCS
3aaHus Ha OOBSICHEHUE TPOTEKAHUS (U3UYECKUX SIBICHUH W MPOIECCOB B OKPYKAIOMICH KHU3HH,
TpeOyromire BpIOOpa GU3NIECKON MOJIEIHN ISl CUTYAI[H IPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

OCHOBHbIMU Yenamu uzyienus guzuxu B 00IIeM o0pa3oBaHUU SBISAIOTCS: (popMupoBaHUE

UHTEpeca U CTpemJieHUs oOydarolmuxcs K HaydyHOMY M3YYEHHUIO MPUPOJBI, Pa3BUTHE UX
MHTEJJIEKTYabHBIX U TBOPUYECKUX CITIOCOOHOCTEH;

pa3BUTHE TMPEJACTaBICHHMM O HAydHOM METOAE TIO3HaHuiA U  (OpMUpPOBaHUE
HCCIJIEI0BATENILCKOIO OTHOIIEHHS K OKPY’KAIOLIUM SIBJICHUSIM;

(dopMHpOBaHHE HAYYHOTO MMPOBO33PEHMSI KaK pe3ysibTaTa M3Y4YEHHUsS OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTaIbHBIX 3aKOHOB (DPU3UKH;

dopmupoBaHUE YMEHHMH OOBSICHATH SIBICHUS C WCIOJIb30BaHWEM (PU3MUECKUX 3HAHWHA U
HAyYHBIX JI0Ka3aTeJIbCTB;

dbopMupoBaHUE MPEICTABICHUN O PO (PU3UKU ISl PA3BUTUA JAPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU ¥ TEXHOJIOTHH.

JocTtwkenne d3Tux  1eneil  obecreumBaeTCs  pELICHMEM  CIEAYIOIIUX — 3a0ay B
mporecce u3ydeHus Kypca GU3NKU Ha YpOBHE CPEHEro 00I1Iero o0pa3oBaHus:

npuoOpeTeHue cHUcTeMbl 3HaHUNW 00 OOIKX (PU3UYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPHSIX, BKIIIOYAs MEXAaHUKY, MOJICKYISIPHYIO (PU3HKY, AJIEKTPOAMHAMUKY, KBAaHTOBYIO (DU3UKY U
3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHUE YMEHUIl MPUMEHITh TEOPETUUYECKHE 3HAHUA IJIsi OOBSICHEHUS (U3NYECKUX
SABIICHUA B TIPUPOAEC W [UIS TIPUHATHAS TPAKTUYECKUX PEHICHUIB IIOBCETHEBHOW KU3HM,

OCBOEHHE CIIOCOOOB PEILIECHUsI Pa3IUYHbIX 33/]a4 C SIBHO 33JaHHOM (pU3MUECKOW MOJIENbIO,
3a1a4d, I0/pa3yMEBAIOIIUX CaMOCTOSITEJIbHOE CO3MaHue (pu3MuecKo MOJAETH, aJeKBAaTHOM
YCIIOBUSIM 3a]1a4H;

NOHMMaHHE (PU3MYECKHMX OCHOB M TPUHIUIOB JEUCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTUYECKHUX MPOLECCOB, UX BIUSHUS Ha OKPYKAIOLIYIO CPEAY;

OBJIQJICHWE METOJaMH CaMOCTOSITENIbHOTO IUIAHWPOBAHUS W MPOBEACHUS (PU3MUYECKUX
SKCHEPUMEHTOB, aHajJM3a W UHTEpHpeTauuud HWHPOPMALUHU, OMNpPEAETCHHUsS TOCTOBEPHOCTH
MOJIYYEHHOTO pe3yibTaTa;

CO3/IaHUE YCJOBUU ISl Pa3BUTHUS YMEHHU IPOEKTHO-UCCIEI0BATEIBCKOM, TBOPUYECKOMN
NeSITEIIbHOCTH.

[Tpu peanuzanuu coaepkanus ydeOnoro npeamera OVYIL11 duzuka makcuManbHas
yueOHasi Harpy3ka oOyuaronuxcs coctapisieT - 108 dacoB, U3 HUX: JEKIMOHHBIE 3aHATHS — 102
yaca 1 JabopaTopHbIe 3aHATHS — 6 4acoB.



COJEPKAHUE OBYUYEHMUAA

Pa3znen 1. ®usuka u MeTOAbI HAYYHOT 0 NO3HAHUSA

Odusznka — Hayka O mpupoje. HayuHble MeTOJbl TO3HAaHUS OKpYKaromero mupa. Poib
AKCIIEPUMEHTA U TEOPHH B MPOIIECCE MO3HAHUS IPUPOJIBL. DKCIIEPUMEHT B (hu3uke. MoaenupoBaHue
¢busnueckux siBIeHU u mpoueccoB. Hayunble rumorte3bl. Du3nueckue 3aKOHBI W TEOPHH.
I'panunel npumenumoctu (usndeckux 3akoHOB.IIpuHIUI COOTBETCTBUS.

Pome m wmecto ¢usukn B (HOpPMUPOBAHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpa, B
MPaKTUYECKOU JIEATEbHOCTH JTIOCH.

Llemoncmpayuu

Amnanorosble U UG POBBIE U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUHKH.

Pa3nen 2. MexaHuka
Tema 1. Kunemamuxka

Mexanuueckoe ABuxKeHHE. OTHOCUTENBHOCTh MEXaHUYECKOro JBIMKEeHHUs. CuctemMa oTcuéra.
Tpaextopus. [lepemenienue, cKOpocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs! CKOPOCTb) M YCKOpEHHE
MaTepuaIbHON TOYKH, MX NPOECKIUU Ha OCHU CUCTEMBbI KoopauHaT. ClOXKEeHuEe NepeMelleHUd u
CJI0’)KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOPCHHOE TMPSMOJIMHEHHOE JBrokeHWe. ['paduku 3aBHCHUMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, TyTU U MEPEMEILEHUs MaTepUaIbHON TOUYKH OT BPEMEHHU.

CBobOonHOe nazieHue. Y CKOpEeHUe CBOOOTHOTO MaACHHS.

KpuBonuneliHoe aABWKeHHWE. [IBH)KEHHME MAaTepHaJbHOM TOYKM MO OKPYXHOCTH C
MOCTOSSHHOM O MOJYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEHasA cKopocTh. [lepuoau wacrora
oOpamenus. LleHTpocTpeMUTENIEHOE YCKOPCHHE.

TexHuueckue yCcTpOWCTBa U MPAKTUYECKOE MPUMEHEHHUE: CIUJIOMETP, JIBHIKEHHE CHAPSAJIOB,
LIETIHBIE U peMEHHBIE MTepeaauH.

Jlemoncmpayuu

Mopenb cucTemMbl OTCUETA, WIUTFOCTPALIMS KUHEMATHUECKUX XapaKTEPUCTUK JIBHIKCHHUS.

[IpeoOpa3oBanre BMKEHHN C HCIOJNIB30BAHMEM TPOCTHIX MexaHWU3MOB. [lajgeHue Tenm B
BO3IyXE M B pa3pekKeHHOM MpocTpaHCcTBe. HaOmonenne  ABMKEHUs Tena, OpOILIEHHOTO TOJ
yIJI0M K TOPU30HTY M TOPH30HTaIbHO. M3MepeHue yckopeHus: cBoboaHoro naaeHus. Hanpasienue
CKOPOCTH IPH JIBM>KEHHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

N3yuenne HepaBHOMEPHOTO ABUKEHUS C LEIbIO0 ONPEIeSIEHUsI MTHOBEHHON CKOPOCTH.

UccnenoBanue COOTHOUIEHUS MEXKIY MyTsIMU, POWIEHHBIMU TEJIOM 3a
IIOCJIEI0BATEIIBHBIE PABHBIE TPOMEKYTKH BPEMEHH IPH PABHOYCKOPEHHOM JIBH)KEHHH C HAYAJIbHOM
CKOpPOCTBIO, paBHOU HYII0. M3yueHue NBHKEHUS IIapHKa B BA3KOW KUJIKOCTH. M3ydueHune NBUKEHUS
TeJa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuauun otHocurensHOoCcTH ['anmunes. llepseiil 3akoH HeroTtoHa. MHepuuanbHbIE CHCTEMBI
orcuéta. Macca tenma. Cwuna. IlpuHnun cynepno3unuu cwi. Bropoit 3akoH HerooToHa mis
MaTepuaabHON TOUKHU. TpeTuii 3akoH Hpr0TOHA 1J1s1 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro tsaroteHus. Cuna Tsokectd. llepBast kocMmmueckas ckopocTh. Cuia
ynpyroctu. 3akoH I'yka. Bec tena.

Tpenue. Bunel Tpenus (mokos, ckojibxkeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna
TpeHUsI CKOJNbKEHUs U cwia TpeHus nokos. Kosdduuuent tpenus. Cuna conpoTUBICHHS MPHU
JBIKEHUU TeJa B )KUIKOCTH WJTU Ta3e.

[MoctynaTensHoe 1 BpamaTeIbHOE IBUKEHIE a0COTIOTHO TBEPIOTO TEA.



MOMEHT cHJIbl OTHOCUTEIBHO OCH BpalleHus. [lneuo cunbl. YcinoBus paBHOBecHsI TBEPAOTO
Tena. TexHUYecKue YCTpOMCTBAa M NPAKTUYECKOE MPUMEHEHHME: MNOAIIUIHUKH, JIBUKCHHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SBnenne nunepuuu. CpaBHEHHE Macc B3auMOJEHCTBYIoUX Tes.Bropoit 3akoH HeroToHa.

Nzmepenue cun.CrnoxxkeHre cuil. 3aBUCUMOCTD CUJIBI YIIPYTOCTH OT AeopMaIiii.

HesecomocTs. Bec Tena npu yckopeHHOM MoabEME U NaieHuu.CpaBHEHHE CUJI TPEHUSI TTOKOS,
KaueHMsI ¥ CKOJIbKEHUS. Y CIIOBHS paBHOBECHS TBEPAOro Tesa. Buabl paBHOBeCHS .

Yuenuueckuu sxcnepumenm, rabopamopHule pabomoi

Wzydenne nBuxkeHusi Opycka MO HAKJIOHHOM miockocTH. McciemnoBaHue 3aBHCHMOCTH CHIT
yIPYTrOCTH, BOZHUKAIOIINX B MPYKUHE U PE3UHOBOM 00pasIle, OT UX Ae(opMariuim.

HccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TN, UMEIOIIETO OCh BPAIIICHHS.

Tema 3. 3akonsl coxpanenusn ¢ mexanuke

NMnynsc MatepuaibHOM TOUYKM (Tesla), CUCTEMbl MaTe€pUalbHBIX ToueK. Mmmynbc cuibl u
M3MEHEHUE UMITyJIbCca TeJla. 3aKOH COXPaHEHUsl UMITyllbca. PeakTHBHOE JBUIKEHHUE.

Pabota cupl. MomtHOCTh cvutbl. KuHeTHUecKas sHeprus MaTepualibHON Touku. Teopema 00
W3MEHEHNN KUHeTH4ecKou sHepruu. [loreHumansHas sHeprus. [loTeHIManbHas SHEPrust ynpyro
ne(hOpMUPOBAHHOUTIPYKUHBI. [[oTeHIIMANTbHAS YHEPTHUS TeJla BOJIM3H MOBEPXHOCTH 3EMIIH.

[NoTeHnmanpHble W HEMOTEHIUANBbHBIE CWIBL. CBs3b pPabOTHl HEMOTEHIUANBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI TEJI. 3aKOH COXPAHEHUSI MEXaHUYECKOMIHEPTUH.

VYhopyrue W HEynpyrue CTOJKHOBEHHS. TEXHUYECKHME YCTPOMCTBA M  MPAKTUYECKOE
MIPUMEHEHHE: BOJOMET, KONED, MPYKUHHBINA MTUCTOJIET, IBI)KCHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEeHMs UMITyJIbca. PeakTHBHOE IBUKEHUE.

[lepexon moTeHUIMATBHON SHEPTUH B KWHETHUECKYIO H 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

N3ydenne aOCONIOTHO HEYNPYroro yaapa ¢ TOMOMIIBIO JBYX OJWHAKOBBIX HHUTSHBIX
MasTHUKOB. MccnenoBanue cBsi3u pabOThl CHJIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEpPIruM Tejla Ha
MIPUMEPE PACTHKEHUSI PE3UHOBOTO HKI'yTa.

Pa3nen 3. MonekyJsipaasi u3nka ¥ TepMOIMHAMHUKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KHHETHYECKON TEOPUM M MX OIBITHOE OOOCHOBAHUE.
Bpoynosckoe nsmxkenue. Auddysus. Xapakrep IBMKEHUS U B3aUMOJACWUCTBHS YacTHUI] BEIECTBA.
Mopenu cTpoeHHs Ta30B, JKUIKOCTEH U TBEPIBIX Te U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mojienieil. Macca u pa3mepsl mosiekyi.KonnuectBo BeniectBa. [locTosiHHas ABoraipo.

TemnoBoe paBHoBecue. Temnepartypa u e€ usmepenue. [llkana remneparyp Lenabcus.

Mopeny uneanbHoro rasza. OCHOBHOE YpaBHEHHE MOJEKYJISAPHO-KUHETUYECKOM TEOpUH
UJCATBHOTO Ta3a. AOCONIOTHAS TeMIepaTypa Kak Mepa CpeHEel KHHETHUECKON SHEPTUHU TETIOBOTO
nBwkeHns vactun rasza. lllkama temnepatyp KensBuHa. ['a3oBbie 3aKOHBI. VYpaBHeHue
MenpeneeBa—Knaneiipona. 3akoH [lanbroHa. HM3omponecchl B Ha€adbHOM Ia3e ¢ MOCTOSHHBIM
KOJIMUYECTBOM BelllecTBa. I paduueckoe npeacTaBieHUen30NpoIIecCOB: U30TEpMa, U30X0pa, n3odapa.

TexHu4ecKre yCTpocTBa U MPaKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OnpIThl, [TOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BeliecTBa, (oTorpaguu  MOJEKy
opraHnyeckux coeauHeHud. OnbIThl 0 AUQY3UN KUIKOCTEH M Tra3oB. Monenbs OpOyHOBCKOTO
nBrokeHus. Mogaens onbita [lItepHa.

OnbIThl, JOKA3bIBAIOIIME CYIECTBOBAHUE MEXMOJEKYISIPHOrO B3auMojieicTBUsI. Mojens,
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WJUTFOCTPUPYIOLIAsk TPUPOY AABIEHUS ra3a HAa CTEHKU COCY/a.

OnbITHI, WIUTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS UI€AJIbHOTO T'a3a, U30IIPOLIECCHI.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomoi

OmnpeneneHre Maccel BO3yXa B KJIACCHOW KOMHAaTe HAa OCHOBE M3MEPEHUN 00BEMAaKOMHATHI,
JABJICHUS U TEMIIEPATYPBl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXAY MTApAMETPAMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Octosbl mepmoOuHaMuKu

TepmonnHamuueckass cucteMa. BHYTpeHHSs »HEprus TEPMOAMHAMUYECKOM CUCTEMBI U
crocoObl €€ m3MeHeHus. KonmuecTBo TemnoTel U paboTa. BHYTpeHHSS 3HEprus OJHOATOMHOTO
UICAJIBHOTO raza. Buasl Temonepenaun: TEIIONPOBOJHOCTb, KOHBEKINS, U3JIydeHUE. Y eNbHas
TEIIOEMKOCTD BellecTBa. KonMuecTBO TEIUIOTHI ITPH TEIUIONEpeaaye.

[Tonsitne 06 agmabatHOM mporiecce. [lepBrrit 3akoH TepMonuHaMmuku. [IpuMeHeHne mepBoro
3aKOHa TEPMOAMHAMUKH K M3omponeccam. I 'paduyeckast uaTeprperamust padboTsl rasa.

Bropoii 3akoH TepmoguHamMuku. HeoOpaTuMoCTh MPOIIecCOB B IPUPO/IE.

TeruoBeie MamuHbl. [IpuHIUNBL AeiicTBUs TemaoBbix MamuH. [IpeoOGpa3oBanusi HEpPruu B
TerioBbIX MammHax. Kosdduuuent nonesnoro aeiicteusa temnoBoi MamuHbl. [ukn Kapho u ero
KO2(DPUITMEHT TOJIE3HOTO ACUCTBHUS. DKOJIOTUUECKHUE TPOOIEMBI TEIIJIOIHEPTETHKHY.

TexHuyeckue ycTpoiCcTBa U MPAKTUUECKOE MPUMEHEHUE: IBUraTellb BHYTPEHHETO CTOPAHMS,
OBITOBOM XOJIOAMIBHUK, KOHJAULIMOHED.

Llemoncmpayuu

M3MeHeHue BHYTpEHHEH SHEPrUu Teja MNPy COBEPILIEHUU pabOThI: BBUIET MPOOKU U3 OYTHUIKU
o1 ICMICTBUEM CXKATOr'0 BO3]lyXa, HarpeBaHue 3(upa B JATYHHOU TpyOKe MyTEM TPEHUS.

N3MmeHeHne BHYTpeHHEW HSHepruM (TemrepaTypbl) Tena npu Temjonepeaade. OmNbIT 1O
a71nabaTHOMY PacIIMPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENS BHYTPEHHET'O CTOpaHusl, pEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol VIsmepenue yaenbHON TEII0EMKOCTH.

Tema 3. Aecpezamnuie cocmoanusa geujecmea. Dazoevie nepexoont

[MapoobpazoBanue u kKoHAeHcanus. Vcrnapenue u kuneHue. AOCONIOTHAS U OTHOCUTEIIbHAS
BJIQXXHOCTh BO3Jyxa. HachleHHbI map. YenbHas Temiora napooOpa3oBaHus. 3aBUCHUMOCTb
TEMIIepaTypbl KUIIEHHSI OT JaBJICHUS.

Teépnoe Teno. Kpucrammuyeckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPHUCTAIIIOB.
Kunkue xpucramnel. CoBpeMeHHble MaTepuanbl. [lnaBneHue u KpuctamMzauus. YJIenbHas
TeruioTa miasnenus. Cyonumanus. YpaBHEHHE TEIIOBOTO OaaHca.

TexHudyeckue ycTpoWcTBa M IPAKTHYECKOE IPUMEHEHHUE: TUIPOMETP M ICHUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUU MOTYYEHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YUCJIE HAHOMATEepUaJoB, U
HaHOTEXHOJIOTHH.

Jlemoncmpayuu CBoOMCTBa HACBILIEHHBIX MapoB. KumneHue npu MOHMKEHHOM JIaBJICHUU.
CrniocoObl u3MepeHus BiakHOocTH. HalnroneHue HarpeBaHus M IUIABJICHUS KPUCTAJLTMYECKOTO
BelIECTBA. /J[eMOHCTpanus KpUCTaUIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

N3mepenue 0THOCHUTENBHOM BIIaKHOCTH BO3yXa.

Pa3nen 4. DiekTpoAnHaAMUKa

Tema 1. Inekmpocmamuxa

DneKkTpu3anus Teil. DIEeKTpUYecKuil 3apsaa. J[Ba Buaa syekTpuueckux 3apsaaoB. [I[poBoaHMKw,
JTUAJIEKTPUKU U OJIYIPOBOJHUKH. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3apsiia.

B3aunmopeiictue 3apsaoB. 3akod Kymona. To4eUHBIN 2JIEKTPUUECKUH 3apsi. DIEKTPHIESCKOE
nosie. Hanpsk€HHOCTB 3eKTpudeckoro nouid. [IpuHOuI Ccynepno3uuuu 3JIEKTPUYECKUX IIOJICH.
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JInHum HanpsHKEHHOCTH SJIEKTPUYECKOTO MO,

PaGota cun anexkrpocratuueckoro nois. [lorennuan. Paznocts notenmuanos. [lpoBoaHuky u
JUAJIEKTPUKHU B DJIEKTPOCTATHUECKOM ToJie. J{uaekTpuyeckast IpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonnmeHncatop. OIEKTPOEMKOCTh IIJIOCKOTO KOHIEHCATOPA.

DHeprus 3apsyKEHHOT0 KOHIeHcaTopa.

TexHuueckne yCTpOMCTBa M TNPAKTUYECKOE MPUMEHEHHE: DJIEKTPOCKOIN, 3IIEKTPOMETP,
ANEKTPOCTaTUYECKAsl 3alluTa, 3a3€MIJICHHE DJIEKTPONPUOOPOB, KOHAECHCATOp, KOMUPOBAJIbHBIM
amnmnapar, CTpyMHBIA IPUHTED.

Jlemoncmpayuu

VYeTpoilcTBO M MpUHLIKI AEHCTBUA dJIeKTpoMeTpa.B3anmoneiicTBue Ha3JIeKTPU30BaHHBIX TEl.

DJIEKTPUYECKOE TI0JIe 3apsDKEHHBIX Tenl. [IpOBOAHMKM B 3JIEKTPOCTATUYECKOM IIOJIE.
DneKTpocTaTU4eCKas 3auTa. J[u3IeKTPUKY B 3JIEKTPOCTATHIECKOM TIOJIE.

3aBUCHMOCTD 3JIEKTPOEMKOCTH TIJIOCKOTO KOHAEHCATOpa OT IUIOMIAAM TJIACTHH, PACCTOSHUS
MEXy HUIMU U TUAJIEKTPUYECKON MPOHUIIAEMOCTH. DHEPrUs 3aps>KEHHOT0 KOHASH CAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

N3mepenne 31eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannsiit snekmpuueckuit mox. Toxu 6 paznuunvix cpeoax

DJIEKTPUYECKUI TOK. YCIOBHUSI CYIIECTBOBAHHUS AJIEKTPUUECKOTO TOoKa. VCTOUYHHMKHM TOKA.
Cuna Ttoka. I[loctostHubiii Tok. Hampspkenuwe. 3akoH Oma Juisi ydacTka LENU. DJIEKTPUUYECKOE
CONPOTUBJIEHUE. Y 1€JIbHOE CONPOTUBIICHUE BEIIECTBA.

[TocnenoBarenpHOE, MapamlIeIbHOE, CMEIIAHHOE COEUHEHNE IPOBOHUKOB.

Pabota snexkrpuyeckoro Toka. 3akoH Jxoyns—JIenia. MonHOCTh 3J€KTPUIECKOTOTOKA.

DIIEKTPOABMKYIAs CUJIa U BHYTPEHHEE COMPOTHUBIICHHE WCTOYHHKA Toka. 3akoHOma mis
MOJTHOM (3aMKHYTOM) AyieKTprudeckoi renu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAsA MTPOBOJIUMOCTh TBEPJBIX METAJUIOB. 3aBUCUMOCTh COIPOTUBIICHUS METAIJIOB OT
Temneparypbl. CBEpXNpOBOJUMOCTh. DJIEKTPUUECKUNA TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX
nyukoB. [TomynpoBoguuku. CoOCTBEHHAsI U TPUMECHAS MPOBOAMMOCTH TOTYIPOBOHUKOB.

CgoiictBa p—n-niepexona. [lomynpoBoAHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUII TOK B pacTBOpax M paciulaBax »>JEKTPOJIUTOB. DIEKTPOIUTHYECKAs
qUcconManus.  OJEKTPOJu3.  OJEeKTpUYecKuid  ToKk B razax. (CaMOCTOATENbHBIN U
HEeCaMOCTOSITENbHBINA pa3psia. Monnus. [lnazma.

TexHu4eckne ycTpoMCTBAa M MPAKTUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP, PEOCTAT,
WCTOYHUKHA TOKA, OJIJIGKTPOHATpPEeBATEeNbHBIE MPHUOOPHI, JIIEKTPOOCBETUTENIbHBIE  MPHOOPHI,
TEPMOMETP  CONPOTHBIICHUS,  BaKyyMHBI  JOUON,  TEPMUCTOPBI U  (POTOPE3UCTOPHI,
MTOJIYITPOBOTHUKOBBIN TNOJ, FaJIbBAHUKA.

Jlemoncmpayuu

M3mepenue cuibl TOKa M HAMPsHKEHUS. 3aBUCUMOCTH COTPOTHBIICHHS IMJIMHIPUYECKUX
MIPOBOJTHUKOB OT JIJIMHBI, TJIOIA Y IOTIEPEYHOr0 ceueHuss U marepuana. CMenaHHOe COeMHEHUE
poBOIHUKOB. [Ipsamoe U3MEPEHHE  DIIEKTPOABWXKYIIEH cuibl. KOpoTkoe — 3aMbIKaHUE
rajqbBaHUYECKOIO 3JIEMEHTA U OLEHKA BHYTPEHHETO COMPOTUBIIEHUS. 3aBUCUMOCTh CONPOTUBIICHUS
METAJUIOB OT Temmeparypsl. IIpoBoguMocTs 3meKkTponuToB. MCKpoBOM paspsax M IPOBOJUMOCTH
BO31yxa.OTHOCTOPOHHSSI MPOBOAUMOCTH TUOAA.

Yuenuueckuu sxcnepumenm, rabopamopHule pabomoi

N3ydenne cMeanHoro coeinHeHus pe3nuctopoB. Habmoaenue anekTponusa.

N3mepeHne 3eKTpOABUKYILEN CHUIIbl UICTOYHUKA TOKA U €r0 BHYTPEHHETOCONPOTUBIICHUSI.

Tema 3. Macnummnoe none. I1eKmpomazHumMHAA UHOYKYUS
[TocrosiHHBIE MarHuThl. B3anMoIeiCTBHE MOCTOSHHBIX MAarHUTOB. MarnutHoe nosue. Bekrop
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MarHuTHOM MHAYKIMU. [IpyHIMI Cyneprno3uiuy MarHuTHBIX MOJIE€H. JINHUM MarHUTHOM MHIYKIUH.
KapTuHna 1MHUI MarHUTHOM MHAYKLIUY MTOJIS IOCTOSIHHBIXMAarHUTOB.

MaruutHoe mnoje MNpoBOJHMKA ¢ TOKOM. KapThHa JMHMM HMHIYKIMM MAarHUTHOTO TIOJIS
JUIMHHOTO IIPSIMOTO IIPOBOJIHUKA M 3aMKHYTOT'O KOJIBLIEBOI'O IIPOBOJIHMKA, KaTYIIKHA C TOKOM. OIBIT
Opcrena. BzaumozeiicTBre NPOBOJHUKOB C TOKOM.

Cuna Amnepa, e€ Moaynb u HampasieHue. Cuna JlopeHna, €€ Monaylb M HalpaBJICHHE.
JIBrokeHue 3apsHKEHHOM YacTHIBl B OHOPOJHOM MarHUTHOM mojie. PaGora cumiel Jlopenna.
SBneHue  DJIEKTPOMarHuTHOM  MHAyKIMH.  [IoTOK  BeKTOpa  MAarHMTHOM  WHAYKLUU.
DONeKTpOABMKYIIAsl Ccujla MHAYKIMU. 3aKOH 3JeKTpoMarHuTHoM uHaykuuu ®dapaned. Buxpepoe
NMEKTPUYECKOE TT0JI€. DIEKTPOABIKYIIasl CUla MHAYKOUMM B IPOBOAHMKE,  ABMXKYIIEMCS
IIOCTYNATEJIbHO B OJHOPOJHOM MaruutHoMm noie. Ilpasuno Jlenna. MunyktuBHOCTB. SIBReHME
CaMOMHIYKIMU. DJIEKTPOABMKYIIAasl CUIACAMOUMHIYKIIUH.

DHeprust MarHUTHOTO TOJISI KAaTYILKHU ¢ TOKOM.DJIEKTPOMarHUTHOE IOJI€.

TexHuyeckne yYCTpOHCTBA M  IPAKTUYECKOE TPUMEHEHHE: IOCTOSHHBIE MAarHUTHI,
JJIEKTPOMArHUTBI, IEKTPOABUIaTENb, YCKOPUTENIN YIEMEHTAPHBIX YaCTUL, MHAYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OnbiT Opcrena. OTKIOHEHHUE 3JEKTPOHHOTO My4YKa MArHUTHBIM TosieM. JIMHUKM WHAYKIUU
MarHUTHOTO mnouid. BzaumonelictBue AByX MpoBOAHUKOB ¢ TokoM. Cuia Ammnepa. [leficTBue cuiibl
JlopeHIIa Ha HOHBI DJEKTPOJIMTA. SIBIIEHHE DJIEKTpOMAarHUTHOM uHAYKUUHU. IIpaBuno Jlenna.
3aBUCUMOCTb JJIEKTPOJIBMKYLIEH  CWJIBI HMHIYKIHH oT CKOPOCTH WU3MEHEHUS
MarHUTHOT'O TIOTOKA. SIBIcHNE CAMOMHIYKIIUH.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomoi

W3yueHne MarHuTHOrO IOJS KAaTyIIKM C TOKOM. McciepoBaHue IEUCTBUS IOCTOSIHHOIO
MarHuTa Ha paMKy ¢ TokoM.lcciienoBanue sBI€HUS 2JIEKTPOMArHUTHON MHAYKLIUU.

Pa3znea 5. Kosie0anusa u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHummble Koaedanus

KoneGarenpHass cucrema. CBoOOgHBIE MeXaHHUYECKHME KojeOaHui. [ 'apMoHHYECKHe
konebanusa. Ilepmon, wacrora, ammmtyna u  ¢asza konebanuit. [IpyXKMHHBIH MasTHUK.
MareMaTHuecKuii MasiTHUK. YpaBHEHHE rapMOHHUYECKUX KoseOanuid. [IpeBpaienue sHepruu npu
rapMOHUYECKUX KOJIEeOaHUX.

Konebarenbubiii koHTyp. CBOOOIHBIE 3JEKTPOMAarHUTHBIE KOJEOaHUS B UAEATBHOM
KojeOaTebHOM  KOHType. AHJIOTHSd MEXAy MEXaHHYECKUMH U 3JIEKTPOMArHUTHBIMU
konebanusamu. P@opmyna Tomcona. 3akOH COXpaHEHHs SHEPTUH B HACATBHOM KOJIeOAaTeIbHOM
koHType. IlpencraBnenue o 3aTyxarounmx KoieOaHUsIX. BeIHYKIeHHbIE MEXaHUYECKHE KOJIeOaHusI.
Pe3onanc. BelHyXI€HHBIE 3JIEKTpOMAarHUTHbBIE KOJIeOaHMsL.

[lepemennsbiii Tok. CUHyCOMZAIbHBIA MEPEMEHHBIA TOK. MOIIHOCTH IMEPEMEHHOIO0 TOKA.
AMIUIUTY/IHOE U IEHCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancpopmarop. IlpousBoacTBo, nepegaya U HOTpeOIEHHE DIEKTPUYECKOH HHEPTHUU.
OKOJIOTUYECKUE PHUCKM IIpU  IPOU3BOACTBE  3NNEKTpodHepruu. KynpTypa HCIONB30BaHMS
JJIEKTPO3HEPIMH B TOBCEIHEBHON KU3HU.

TexHu4eckne ycTpoucTBa M NMPAKTHYECKOE MPUMEHEHHE: MIEKTPUYECKUN 3BOHOK, I€HEepaTop
[IEPEMEHHOI0 TOKA, JTMHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojeOaTeqbHOM CHCTEMBl (IIPY)KUHHBIH WM MaTeMaTHYeCKUi
MasaTHUK). HaOmrogenue 3aryxaronux Kosnebanuwii. MccnepoBaHue CBOWCTB BBIHYKICHHBIX
koseOannii.  HaOmromenue pe30HaHca. CBoOoHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS.
Ocnorpammsl. Mozieb JIMHUU 3JIEKTPOIIEpEIayun.
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Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

HccnenoBanune 3aBHCUMOCTH MEpPUOJA MaJbIX KOJeOaHM Tpy3a Ha HUTHU OT JIJIHMHBI HUTH U
Macchel rpy3a. MccrnenoBaHue mHepeMEHHOIO TOKa B LIEMM U3 MOCIEA0BATEIbHO COEIUHEHHBIX
KOHJIEHCATOPa, KaTyILKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHumHble 60IHbL

MexaHnyeckue BOJIHBI, yciIoBUs pacnpocTpaHeHus. [lepuoa. CKopocTh pacnpoCTpaHEeHHs U
JuirHa BoJHbL. [lonepeunsie u npononbHble BOAHBL. MHTEepdepeHuns u audpakiuys MexaHMYeCKUx
BoJIH. 3BYK. CkopocTb 3ByKa. ' pomMkocThb 3Byka. Bricota ToHa. TemOp 3ByKa.

ONEeKTpPOMarHUTHHIE BOJIHBL. YCJIOBHUSA W3JIYy4€HHs DJIEKTPOMAarHUTHBIX BOJH. B3anmHas
opueHraus BektopoB E, B, vV B anexTpomarnutHoii BoiHe. CBONCTBA 3JEKTPOMArHUTHBIX BOJIH:
OTpakeHHEe,  MpeJNoMJIeHHe,  moispusauus,  audpakuus,  uHrepdepenuus.  CKOpoCTb
ANEKTPOMAarHuTHeIX BOJH. Illkana 37eKTpOMarHUTHBIX BOJH. [IpuMeHeHue 3JeKTpOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paguocBsizu U TeneBuAcHUA. Panmonokanus. DJIEKTPOMArHUTHOE 3arps3HEHUE
OKpyKarleh cpeabl. TexHHueckne yCTpOHCTBA M NPAKTUYECKOE MNPUMEHEHHUE: MY3bIKaJbHbIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AMArHOCTUKA B TEXHUKE U MEIULMHE, paaap, paiuonpHEMHUK,
TeNneBU30p, aHTeHHa, TeaedoH, CBY-neusp.

Jlemoncmpayuu

OO0pa3oBaHue M PacHpOCTPaHEHUE IMOMEPEUHBIX U MPOAOIbHBIX BOJH. Konebiomieecs Teno
KaK MCTOYHHK 3ByKa. HaOmtoneHue oTpaskeHus U MpesloMIIeHUs MeXaHn4eckux BoiH. Habmonenue
uHTepdepeHu U AUPPAKIUH MEXaHUYECKUX BOJIH.3BYKOBOM pE30HAHC.

HaGuntoneHne cBSi3M TIPOMKOCTH 3BYKa M BBICOTHI TOHa C aMIUIMTYIOH M YacTOTOM
kosneOaHuil. MccnenoBaHue CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHHUE,
noJsipusanus, 1udpaxyst, ”HTepHEpeHIHs.

Tema 3. Onmuxa

['eomeTrpuueckas ontuka. [IpsamonnHeiiHoe pacipocTpaHeHUE CBETA B oAHOpoaHOMcpene. JIyu
cBeTa. To4yeuHbId HCTOUHHK CBETA.

Otpakenue cBera. 3aKoHBI OTpakeHHs cBeTa. llocTpoeHne wU300paKEHUIB MIJIOCKOM
3epkane. Ilpenomsienune cBera. 3akoHBI TpeloMIIeHUs cBeTa. AOCONIOTHBI IOKa3aTenb
npenomienud. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroa MNOJHOTO BHYTPEHHETO
orpaxkenus. Jlucnepcus cera. CioxHbIN cocTaB Oeroro ceera. L[Ber.

Cobuparoiue u pacceuBaroliye JMH3bl. ToHKas JuH3a. POKYCHOE pacCTOSIHUE U ONTHYECKas
cwia TOHKOM nMH3bL. [locTpoeHne H300pakeHHMI B COOMpAOIIMX M PacCEUBAIOLINX JIMH3aX.
dopmyJiia TOHKOM JIMH3BI. Y BEIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenenbl MPUMEHHMMOCTH TEOMETPHYECKOW onTukHW. BosHOBas omnrtuka. WMHTepdepeHims
cBeta. KorepeHTHble HCTOYHHMKH. YCJIOBHS HAOJMIOJEHUS MAaKCUMyMOB M MHHHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(Aa3HbIX KOT€PEHTHBIX UCTOYHUKOB. Jndpakuus cpera.
Hudpakumonnas pemérka. YcloBUEe HAOMIONEHHUS TJaBHBIX MAaKCUMyMOB TIpU MaJCHUHU
MOHOXPOMAaTHUYECKOTO CBETA Ha AU(PpaKIoHHYI0 peméTky. [lonspuszanus cera.

TexHuueckue YCTpOHCTBA M NpaKTUYECKOe TMPUMEHEHHE: OYKM, JIyna, QoTroamnmapar,
MIPOEKIMOHHBIN amnmapaT, MUKPOCKOII, TEJIECKOIN, BOJIOKOHHAsI ONTHKA, AUPPAKIMOHHAS pPEIIETKA,
MOJIIPOUI.

Jlemoncmpayuu

[IpsiMonuHeitHOE paclipOCTpaHEHHE, OTPAKEHNUE U IPEIOMIIEHUE CBETA.

Onrtuyeckue npudopsel. [loHOE BHyTpeHHEe oTpakeHue. Mojenb cBeToBoja. MccnenoBanue
CBOMCTB M300paxkeHH B TMH3ax. Mojenan MuUKpockorna, teneckona. Habmonenue nnrepdepeHumnu
ceeta.Habmonenue nudpaxkuuu ceera. Habnronenue aucnepcuu cBeta.
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[Tonyuenue cnekTpa ¢ momoIIsko npu3Mel. [loaydeHue crnekTpa ¢ TOMOIIbIO AU(PPaKIIMOHHON
pemérku. Habmonenre nonsipu3auu cBeTa.

Yuenuueckuui sxcnepumenm, nabopamopmusie pabomuol

N3mepenue mokaszarens MpeoMiieHHus crekia. lccnemoBaHue CBOWCTB M300pakeHUU B
nuH3ax.Habnrogenne qucnepcuu cBeTa.

Pa3nen 6. OcHOBBI CIeNMAIbHON TEOPUH OTHOCUTEIBLHOCTH

['paHunbl OPUMEHUMOCTH KJaccH4ecKod MexaHukd. [locTynaTel cnenualbHOW Teopuu
OTHOCUTEIFHOCTH: HWHBAPUAHTHOCTH MOJYJS CKOPOCTH CBETa B  BaKyyMme, MPUHIIMII
OTHOCUTEIBHOCTH OMWHIITEHHA. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJJICHHE BpPEMEHU U
COKpaIleHHUE JJIMHBI. DHEPIUsl U UMITYJIbC PEISTUBUCTCKOM YACTHUIIBI.

CBs13b Macchl € SHEPrUe U UMITYJILCOM PEISTUBUCTCKOM YACTULIBI. DHEPTHSI TOKOSI.

Pa3nen 7. KBanToBas ¢pusnka

Tema 1. Dnemenmul Kéanmoeoi ONMUKU

®otonbl. @opmyna IlnaHka cBsi3u 3HEpruM (GOTOHA C €ro YacTOTOW. DHEPrus U UMIYIbC
¢dotona. Ortkpeitue u wuccnenoBanue @oroddpdexra. Ombitet A.I. CromeroBa. 3aKOHBI
dhotorddekra. YpaBuenne DiinmTeitHa 1 poroaddexra. «KpacHas rpanuna» ¢pororddexra.

Hasnenue cera. OnbiThl [1.H. JIeObeneBa. Xumudeckoe IeicTBHE CBETA.

TexHuueckne yCTpOWCTBA W TPAKTHUECKOE TNpPUMEHEHHe: (oTorneMeHT, (HOToAaTUHK,
coJHeyHast 0aTapesi, CBETOUO/.

Llemoncmpayuu

®dotorPexkT Ha yCTaHOBKE C IMHKOBOW IIacTHHOW. McciiemoBaHue 3akKOHOB BHEITHETO
dbotoaddexra. Ceroaunon. ComHeunas 6aTapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. Ombitel Pesepdopna mo paccesnuro o-gactuil. [ImanerapHas
Mozenb aroma. [loctynatsl bopa. M3nydenue u nornomnienre GOTOHOB MPUTIEPEXOJIE ATOMA C OJTHOTO
YPOBHS SHEPruu Ha Apyroi. Buasl criekTpoB. CEKTp ypOBHEWIHEPIUU aTOMA BOJIOPOJA.

BosiHoBBIE cBOMcTBa yacTull. Bosubl ae bpoisa. KopnyckynsipHO-BOJHOBOM JTyalii3M.

CrioHTaHHOE U BBIHYXJICHHOE H3JIydeHHE. TEeXHUYECKHE YCTPOWCTBAa M IPAKTUYECKOE
MIPUMEHEHHE: CIIEKTPAbHBIN aHAIH3 (CIIEKTPOCKOM), Ja3ep, KBAHTOBBII KOMITBIOTE.

Jemoncmpayuu

Mopens onbiTa Pezepdopma. OnpeneneHue JIMHBI BOJIHEI Ja3epa.

HaGmronenue nuHeiuaThIx CEKTPOB n3mydeHus. Jlazep.

Yuenuueckuu sxcnepumenm, rabopamopnuie pabomsi Halnronenue TMHERYATOro CIIEKTpA.

Tema 3. Amomnoe a0po

OKCIIEPUMEHTHI, JOKa3bIBAIOUIUE CIOKHOCTh CTPOEHUS sAApa. OTKPBITHE paJHOAKTUBHOCTH.
Oneitel Pezepdopna mo ompeneneHHI0 cocTaBa paauloaKTHBHOTO m3nydeHus. CBoiicTBa anbda-,
OeTa-, raMMa-u3nydeHus. BiusiHue painoakKTHBHOCTH HaKUBBIE OPTaHU3MBI.

OTkpeiTHe poTOHA M HeWTpoHa. Hyknonnas monens snpa I'elizenOepra— VMBanenko. 3apsia
sanpa. MaccoBoe uucio siapa. M3otombl. Anbga-pacnan. DIEKTPOHHBIM U TMO3UTPOHHBIN OeTa-
pacnan. ['amma-uznyyeHue. 3aKOH paJuOAKTUBHOIO pacnaia.

DHeprust CBsI3U HYKJIOHOB B siipe. SnepHble cuiibl. JledekT macchl siapa. SnepHble peakiui.
Hlenenue u cunres snaep. Anepusiii peakrop. TepmosinepHsiii cunTe3. [IpoGieMbl U epCeKTUBBI
SIZIEPHOM YHEPreTUKHU. DKOJOTHYECKUE ACTIEKTHI /IEPHON SHEPTETHKU.

DOnemeHTapHble 4yacTUlbl. OTKpBITHE MO3UTPOHA. MeToAbsl HAONIONEHUS U PETUCTPALUU
aMeMeHTapHbIX YacTull. DyHIaMeHTalbHbIE B3auUMOACHCTBHsS. ENWHCTBO (U3NYECKON KapTHUHBI
Mupa. TexHuueckue YCTpOHCTBAa M NpPAKTUUYECKOE NMPUMEHEHHE: J103UMETp, kamepa BuibcoHa,
SJICPHBINA peakTop, aToMHas 6oMoa.
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Jlemoncmpayuu CUETUUK MOHUZUPYIOITUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

HccnenoBanue TpekoB yacTull (110 TOTOBBIM (oTorpadusm).

Pa3gen 8. DjieMeHTBI aCTPOHOMUM U ACTPO(PU3UKHU

Ortanel pa3BuTHs acTpoHOMUHU. [IpuKiianHOEe 1 MUPOBO33PEHYECKOE 3HAUEHUEACTPOHOMHUHU.

Bun 3Bé3nmnoro Heba. Co3Bes3nusi, sgpkue 3BE3IBI, IMUIAHETHI, HUX BUIUMOE [BHKCHHE.
Conueunas cucrema. Connue. ConHeuyHass akTUBHOCTb. Mctounuk sHepruu ConHua W 3BE3N.
3BE3/1bl, UXOCHOBHBIE XapaKTEPUCTUKU. /[narpamma «CrneKkTpalibHbIM K1acc — CBETUMOCThY. 3BE3/bI
[JIaBHOM IOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTBb» JUIsl 3BE37] TJIABHOM
[IOCJIEIOBATEIILHOCTU. BHyTpeHHee CTpoeHue 3BE3N. CoBpeMEHHBIE  IIPEJCTaBICHUS O
MIPOUCXOKACHUH U 3BOoTroLMK COJIHLA U 3BE3/1. DTalbl )KU3HU 3BE3 L.

Mneunsiii [Iyte — Hama ['anaktuka. [lonoxxenune u aBmxenne Connna B ['amaktuke. Tums
rajakTuk. Paguoranaktuku u kBasapsl. YEpHbIe ABIPHI B sipax rajnakTuk. Beenennas. Pacmmpenue
Bcenennoii. 3akon Xa00ma. Pas3Oeranme ramaktuk. Teopus Bombmoro B3peiBa. PenmkroBoe
u3nyyenue. MacmrtabHas cTpykrypa Bceenennoil. Meraranaktuka. Hepeménneie mpoOieMsl
aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HabutoieHnst HeBOOPY>KEHHBIM TJ1a30M C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUHN IS
OTIpENIeICHUs] TIOJIOKEHUS] HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3AMS
CesepHoro nonymapus 1 sipkue 38€3161. Habmonenus B reneckon Jlynsl, mnaner, Mieunoro [lytu.

O06o0maroniee NOBTOpPeHNe

Ponp ¢pusuku 1 acCTpOHOMHUHU B SKOHOMUYECKOM, TEXHOJIOTMYECKOM, COIMATEHON U 3TUYECKOU
chepax JEATEIBHOCTH YENOBEKa, pOJb U MeCTO (U3UKM U aCTPOHOMHMHU B COBPEMEHHOMU
Hay4YHOH KapTHHE MHpa, poib (QU3MUECKOil Teopuu B (OPMUPOBAHMU MPEJICTABICHUH O
¢bu3nueckoil KapTHUHE MHUpPa, MECTO (U3MUECKONH KapTHHBI MHpaB OOIIEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MIPEACTaBICHUMN O IPUPOJIE.

MesknpeaMeTHbIE CBSI3H

N3yuenne xypca (u3uMKu 0a30BOTO YpPOBHS OCYHIECTBISIETCS C YUETOM COACPIKATEIBHBIX
MEXIIPEIMETHBIX CBSI3EH C KypcaMH MaTeMaTUKU, ONOJIOTUH, XMMUH, Teorpa(uu U TEXHOJIOTHH.

Mesicnpeomemnvie nouamus, CBS3aHHbIE C W3yYEHHMEM METOJIOB HAy4YHOTO MO3HAHUS:
SBJICHUE, HAy4HbI (akT, runoreza, (u3HuUecKas BEIUWYMHA, 3aKOH, TEOpHs, HaOJ0/IeHuE,
AKCIIEPUMEHT, MOJIETTUPOBAHUE, MOEIIb, U3MEPEHHE.

Mamemamuxa: perieHnue CUCTEMbl YpaBHEHH, JTUHEHHAs PyHKIMS, napadona,runepoona, ux
rpaduKd M CBOWCTBAa, TPUTOHOMETpUYECKHe (YHKUMHU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTEHC,
OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPbl M HUX MPOCKIUH HAa OCH KOOPJIWHAT,
CJI0)KEHHE BEKTOPOB.

buonoeus: mMexaHnueckoe NBI)KCHHE B KUBOW mpupone, Auddy3us, oCMOC, TEIIO0OMEH
KHMBBIX OPraHU3MOB (BHIBI TEIUIONEPENaud, TEIUIOBOE PAaBHOBECHE), DIICKTPUUYECKHE SIBICHUS B
YKUBOU IIPUPOJIE.

Xumus: TUCKpPETHOE CTPOEHHE BEIEeCTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJIIpHAsi Macca, TEIJIOBbIe CBOMCTBA TBEPIBIX TEN, KHUAKOCTEH U ra3oB, JIEKTPUUYECKUE CBOICTBA
METAJUIOB, SJIEKTPOIUTHYECKAs TUCCOIMALINS, TATbBAHUKA.

T'eocpagus: BnaxHOCTh BO3/1yXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonoeusa: npeodpazoBaHUe IBMKEHHH C HMCIIOIB30BaHHMEM MEXaHH3MOB, YUET TPEHHUS B
TEXHHUKE, MOJUINITHUKK, HUCHOJIb30BaHWE 3aKOHA COXpPAaHEHHUS HUMITYyJbCaB TEXHHUKE (pakera,
BOJOMET U JIpyTHe), IBUraTellb BHYTPEHHETO CrOpaHus, mapoBasi TypOrHa, ObITOBON XOJIOMIBHUK,

KOHAULMOHEP, TCXHOJOI'UH MOJTYUYCHUSA COBPECMCHHBIXMATCPHUATIOB, B TOM YHCJIC HAHOMATCPHUAJIO0B, U
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HAHOTEXHOJIOTUH, DJIEKTPOCTATUYECKas 3aluTa, 3a3eMJICHHE DSJIEKTPONpHOOpOB, KCEPOKC,
CTpYMHBI TPUHTEp, JJIEKTPOHATpPEBATENbHBIE MPHOOPHI, AIIEKTPOOCBETUTENBHBIE MHPUOOPHI,
raJibBaHMKa.

Mamemamuxa: pelmieHHE CHUCTEMBl YpaBHEHHI, TPUTOHOMETpHYECKHE (YHKIHU: CHHYC,
KOCHUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M MX
MPOEKIIMM Ha OCU KOOPAHMHAT, CJIOXEHHE BEKTOPOB, MPOM3BOAHBIC AJIEMEHTAPHBIX (PYHKIIMIA,
MIPU3HAKU N10J1I00USI TPEYTOJIbHUKOB, ONpe/IeleHHE IIOMAAN IIOCKUX GUryp u oobéma ted.

buonocus: snexTpuyeckue sIBICHUS B KUBOW MPUPOJE, KOJeOATEIbHbIE ABMKEHUS B KUBOU
MPUPOJE, ONTUYECKUE SIBICHUS B >KUBOW MNPUPOJE, NEUCTBHE paJHAlMH HA KUBBIC OPTAHU3MBI.

Xumusi: CTpoeHHWE aTOMOB M MOJIEKYJ, KpHUCTa/UIMuecKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHaIu3.

l'eocpagpus: MarHUTHBIE TOJIOCA 3€MJM, 3aJ€KH MarHUTHBIX pyld, (HOTOChEMKA 3eMHOMN
MIOBEPXHOCTHU, IIPEJICKa3aHUE 3eMIIETPSICEHU.

Texnonozusi: JTUHUM DJIEKTPOIEperad, T€HEPATOp NEPEMEHHOI0 TOKa, 3JIEKTPOJBUIATEIlb,
WHAYKIMOHHAS Teub, pajgap, paauonNpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsE ONTHKA, COJTHeUHas OaTapes.

IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE

OcBoenue yueOHOTO mnpenMera «®dusnuka» Ha ypPOBHE CpPEIHETO MPOPECCHOHATHLHOTO
oOpa3oBanus (0a30BbIi YPOBEHB) TOKHO OOECIEUUTHh JOCTHKEHHE CIEIYIOIIUX JTHYHOCTHBIX,
MeTanpeIMeTHBIX U NMPeIMETHBIX 00pa30BaTeIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATDI

JInuyHOCTHBIE pPE3yNbTaThl OCBOEHHs y4deOHoro mpeamera «PDu3HMKa» IODKHBI OTpa)xaTb
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIuXcs pPYKOBOJCTBOBATHCA C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3UIUEN JTUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIMI, MO3UTHUBHBIX BHYTPEHHUX YOEKICHHH,
COOTBETCTBYIOUINX TPATUIIMOHHBIM IICHHOCTSIM POCCHHCKOTO OOIIEeCTBa, pAaCIIMPEHUE )KU3HEHHOTO
OIBITA U OIBITA ICATEIBHOCTU B IPOLIECCE PEANU3alM OCHOBHBIX HAIIPaBICHUN BOCIUTATEIBLHON
NEeATEIIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpakIaHCKOr0 BOCTIMTAHMUSA:

c(OPMHUPOBAHHOCTh ~ TPAXKIAHCKOW  TO3MIUM  OOydYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUHCKOT0 O0IIEeCTBA;

MPUHATHE TPAIULMOHHBIX 00IIEYETOBEUECKUX TYMAaHUCTHUECKUX U JI€MOKPATHYECKUX
LIEHHOCTEN; TOTOBHOCTh BECTU COBMECTHYIO NEATEIbHOCTh B MHTEpEcax I'pakJaHCKOro 0OIecTBa,
y4acTBOBaTh B CAaMOYIPABJICHUU B 00pa30BaTEIbHON OpraHU3alnu;

YMEHHME B3aMMOJEICTBOBATh C COLUAJIbHBIMU HHCTUTYTaMU B COOTBETCTBHUM C HUX
(GyHKUIMSAMU M HA3HAUYEHUEM;

TOTOBHOCTh K T'YMaHUTAPHOMN U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NATPUOTHYECKOr0 BOCIHMTAHUS: CHOPMHUPOBAHHOCTb POCCUHCKOW TIpa’kAaHCKOM
WJECHTUYHOCTH, MAaTPUOTH3MA; LIEHHOCTHOE OTHOUIEHHWE K TOCYAapCTBEHHBIM CHMBOJAM,
JOCTUKEHHUSAM POCCUNCKUX YUEHBIX B 001aCTH (PU3HKHU U TEXHUKE;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIUTAHMUA:

C(bOpMPIpOBaHHOCTL HPABCTBCHHOI'O CO3HAHUA, I3TUYCCKOI'O IIOBCIACHUS, CIIOCOOHOCTH
OIICHUBAThH CUTyallUlI0 U TMPUHHUMATb OCO3HAHHBLIC PCEIICHUA, OpPUCHTHPYIACh Ha MOpPAJIbHO-
HPAaBCTBCHHBIC HOPMBI U IEHHOCTH, B TOM YHCJIC BACATCIBHOCTHU y‘IéHOFO;
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OCO3HAHHUEC JIMYHOT'O BKJIaAa B ITIOCTPOCHUEC YCTOP'IQHBOFO 6yﬂymer0;

4) ICTETHYECKOr0 BOCHMTAHUS: OSCTETUYECKOE OTHOWICHHE K MHUPY, BKIIOYAs
ACTETUKY HAY4YHOT'O TBOPYECTBA,PHUCYIIETO (U3NUECKON HayKe;

5) TPY/10BOr0 BOCHHUTAHHUS:

MHTEpEC K Pa3IuuHbIM chepaM MpodhecCUOHATBHON AESITeNbHOCTH, B TOM YHCIIE CBA3aHHBIM
¢ ¢u3MKOW W TEXHUKOW, YMEHHE COBepUIaThb OCO3HAHHBIA BbIOOp Oynyuielt npodeccuu u
PCaIn30BbIBATH cOOCTBEHHBIE JKU3HEHHbBIE IIJTaHbl, TOTOBHOCTh U CIIOCOOHOCTEL K O6pa3OBaHI/IIO n
camMo00pa30BaHMIO B 001acTH PU3UKHUHA MPOTSHKEHUU BCEH KHU3HU;

6) IKOJIOTUYECKOT0 BOCITUTAHMA:

c(OPMHPOBAHHOCTh  JKOJOTUYECKOH KYJIBTYpBhl, OCO3HaHHE TJIO0AIFHOTO XapakTepa
9KOJIOTMUECKHUX IPo0JIeM; MJIaHUPOBAHUE U OCYLIECTBIICHUE JIEHCTBUN B OKpYXKAIOLIEH cpee Ha
OCHOBE 3HaHUS IIeJiel YCTONYMBOIO Pa3BUTHUS YEJIOBEUYECTBA; PaciivpeHue oOmbiTa IesTEIbHOCTH
HKOJIOTMYECKON HAINpaBICHHOCTH Ha OCHOBEMMEIOIIMXCS 3HAaHUM MO (QU3HKE;

7) LHEHHOCTH HAYYHOI'0 ITO3HAHHUA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nyeckol HayKd; OCO3HAHHME IEHHOCTHM HAy4YHOH [eATeIbHOCTH, TOTOBHOCTH B IIpoOLEcce
U3Y4eHHUS  (QU3UKH  OCYLIECTBISATH MPOEKTHYIO M HCCIEOBATEIbCKYIO  JESTEIBHOCTD
WHJVBU]1yaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Io3naBaTebHBIE YHHUBEpPCAJbHbIC yueOHbIe TeHCTBHUS

ba3zoBble JJornueckne aeiicTBus:

CaMOCTOSITENIbHO  (popMynupoBaTh U aKTyalU3UpPOBATh MpoOJeMy, paccMaTpuBaTh e
BCECTOPOHHE; OMPENECIATh LENU AeATeIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU UX JTOCTUKCHHS;
BBISABJIIATH SaKOHOMepHOCTI/I nu HpOTI/IBOpeLII/Iﬂ BpaCCManI/IBaeMI)IX CI)I/IBI/ILIGCKI/IX SIBJICHUAX

pa3pabaThiBaTh TUTAH PEIICHUS TMPOOJIEMbI ¢ YIETOM aHAIM3a UMEIONIUXCSA MATEPUATBHBIX U
HEMaTEpHUaJIbHBIX PECYPCOB;

BHOCHUTH KOppCKTI/IBBI B JCATCIBHOCTb, OLCHHBATH COOTBCTCTBUC pCSYHBTaTOB OeJIsIM,
OLICHUBATHb pI/ICKI/I HOCJICI[CTBI/Iﬁ JACATCIIBHOCTH,

KOOPAMHHUPOBATh M BBIMOIHATHE pPabOTy B YCIOBHUSX pPEalbHOTO, BHUPTYAJIbHOTO H
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATHBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX TIPOOIIEM.

Ba3oBble nccienoBarebckmne 1eiicTBUS:

BJIQ/IETh HAYYHOW TEPMHUHOJIOTHEH, KITIOYEBBIMU MOHITHSIMHA U METOAAMHU busmueckoit
HAyKH; BJIaJIeTh HABBIKAMH Y4€OHO-HUCCIIEI0BATENBCKOM U IPOSKTHOW  JIEATEIHbHOCTH B  00JacTu
(U3HMKHN, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSTEIHLHOMY TOWCKY METOJIOB PELIECHUS 3ajad
(GU3NIECKOTO CONEpKaHNs, TIPUMEHEHHUIO Pa3IMYHBIX METOAOBIIO3HAHHUS;

BJIQJICTh BUJAMH JIEATEIHHOCTH IO TOJIYYCHHIO HOBOT'O 3HAHUS, €r0 HHTEPIPETAIIHH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B Pa3fMUYHBIX YYEOHBIX CHUTYAIUsIX,B TOM YHCIIE TIPU CO3AAHHUH
y4eOHBIX MPOEKTOB B 001aCTH (DU3HKHY;

BBISIBJISITH TIPUIMHHO-CJIC/ICTBEHHBIC CBS3U U aKTYaIM3UPOBATH 33]1a4y, BBIIBUTATh THIIOTE3Y
e€ pelIeHus, HaXOUTh APTYMEHTHI JJIS JIOKa3aTelIbCTBA CBOUX YTBEPIKIICHUH,3a1aBaTh MapaMeTPhI
Y KPUTEPUU PEIICHUS;

aQHAIIM3UPOBATh MOJYYCHHBIC B XOJIC PEIICHUS 33a[1aud PE3yJIbTaThl, KPUTUYCCKH OIICHUBATh
WX JOCTOBEPHOCTb, IPOTHO3MPOBATH N3MEHEHUE B HOBBIX YCJIOBUSIX;
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CTaBUTHh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4u B 00pa30BaTEIbHON AEATETLHOCTH, B TOM
qHClie IPU U3YYeHUU (HU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OIICHUBAThH MPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS TT0 (PU3UKE B IPAKTUIECKYIO 00JIACTh )KU3HENECATEILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTeill; BBIIBUTATh HOBBIC HJICH,
npeajgaratb OpUTMHAIbHBIE MOAXOJbl M PEIICHHUs; CTaBUTh MPOOJIEMBbI M 3aJayH, JOMYyCKarollue
albTePHATUBHbBIE PELICHMUS.

Pa6ora c undopmanueii:

BJIQJIETh HAaBBIKAMU  TOJy4YeHUs  WHPopMAruu  (U3UYECKOrOo  COJEpKaHUs U3
HMCTOYHHMKOB Pa3HbIX THUIIOB, CAMOCTOSITENIBHO OCYIIECTBIISTh MOUCK, aHAJIU3, CHCTEMATH3aLUI0 U
WHTEpIpeTauio WHpOpMaUU pa3IuyHBIX BUIOB U (OPM TMPEACTABICHUS; OIICHUBATH
JIOCTOBEPHOCTh uHdopMaIuu; WCII0JIb30BATh Cpe/cTBa WH(POPMAITMOHHBIX u
KOMMYHUKAIIMOHHBIX TEXHOJOTHMM B  pELICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a/a4 ¢ coOmoeHHeM TpeOOBaHMI SPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHUEHBI, pecypcocOepexeHus, TMPaBOBBIX M ATHUECKUX HOPM, HOPM HH(DOPMAIIMOHHON
0€30MacHOCTH; CO3/1aBaTh TEKCThI (PU3MUECKOTO CONIEPKAHUS B Pa3IMUHBIX (opMarax ¢ ydéTom
Ha3HaueHUs WHPOPMAITUU U IIeJIEBOM ayIUTOPUHU, BEIOUpas ONTUMAIBHYIO (hOpPMY TpEICTaBICHHUS
Y BU3YyaJIU3al1U.

KomMMyHuKaTHBHBIE YHUBepPCcajbHble Y4eOHbIEe JAelCTBUS:

OCYIIECTBIISATh OOIIEHHE Ha YpokaX (U3UKM U BO BHE-YPOUHOM JIESITEIBHOCTU;
pacro3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTYallM W CMSATYaTh KOH(MIUKTHI, Pa3BEPHYTO U
JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCTIONIF30BaTh MPEUMYIIIECTBA KOMAHIHOM U MHAUBHYaIbHOU paOOTHI;BEIONPATH
TEMaTUKy U METOJIbI COBMECTHBIX JIEHCTBHIA ¢ yYETOM OOIIMX MHTEPECOB U BO3MOMXKHOCTEH KaXKIOTO
YJIeHa KOJIJIEKTUBA;

MPUHUMATH LIEJTH COBMECTHOM JeATEIbHOCTH, OPTAaHN30BbIBATh U KOOPAMHUPOBATH IEHCTBHUS
10 €€ JOCTUKEHUIO: COCTABIISTH IUIAH ACUCTBUH, paclpeAessiTh POJIM C YUETOMMHEHUN YYaCTHUKOB,
00CYyXIaTh pe3ylbTaThl COBMECTHOU PabOTHI;

OILICHMBATh Ka4e€CTBO CBOETO BKJIAJIAa ¥ KAXKIOTO YYaCTHUKA KOMAH/IbI B OOIINUNA pe3yNbTaT Mo
pa3paboTaHHBIM KPUTEPHUSAM; MpeJIarath HOBbIC MPOEKTHI, OIEHWBATHh UCU C TO3HUIIMN HOBU3HBI,
OPUTHUHAJILHOCTH, MPAKTHUYECKON 3HAYUMOCTH;

OCYIIECTBISATh TMO3UTHUBHOE CTPATETUYECKOE IIOBEJEHUE B PA3JIMUHBIX CHUTYyalusXx,
MIPOSIBIISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh HHUITUATHUBHBIM.

PeryasitTuBHble yHUBepcajibHble yuyeOHbIe JelCTBUA

Camoopranusauus:

CaMOCTOSITEIIEHO OCYIIECTBIIATh TIO3HABATEIILHYIO NEATEILHOCTh B 00JIACTH (DH3UKU H
ACTPOHOMUHU, BBISIBIIATH TPOOJIEMBI, CTABUTh U (DOPMYIHPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIBHO COCTABJIAITh IUIAH PEIICHHMS PACUETHBIX M KadyeCTBEHHBIX 3aJady, ILUIaH
BBIMIOJIHEHUSI  MPAKTU4YEeCKOW paboThl €  y4€TOM HMEIOIIMXCS  PECcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN W MPENOYTCHHI; 1aBaTh OIEHKY HOBBIM CHUTYAIlUsAM; PACIIUPATh PAMKH y4eOHOTO
MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH; JeIaTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATH €TO,
OpaTh Ha ce0st OTBETCTBEHHOCTH3a PEIICHNE; OIIEHUBATh TIPUOOPETEHHBIN OIBIT;

CrocoOCTBOBAaTH ()OPMUPOBAHUIO U MPOSIBICHUIO SPYAUIIMUA B 001aCTH (PU3UKH, TTOCTOSIHHO
MOBBIIIATH CBOM 00pa30BaTEIBHBIA U KYJbTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJILHbII HHTE/LJIEKT:

AaBaTb OUCHKY HOBLIM CUTYALIUSAM, BHOCUTH KOPPCKTUBEI B ACATCIIbHOCTD, OLICHHUBATh
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COOTBETCTBHUE PE3yJbTATOB 1I€JISIM; BJIaJIeTh HABbIKAaMM [T03HABATEIbHOHN pe(IeKCHH KaK OCO3HAHUS
COBEPLIACMBIXICHCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI PEQUIEKCUH ISl OLIEHKU CHUTYal[H, BbIOOpa BEPHOTOPEILICHUS;

yYMETb OLICHMBAaTb PUCKM M CBOECBPEMEHHO IIPUHMMATh pPEUICHUS 110 MX CHHUXKCHHIO;
MIPUHUMATh MOTUBBI U ApT'yMEHTHI APYTHX IPU aHAIN3E PE3YJIbTATOB ACSTEIbHOCTH;IPUHUMATH ce0s,
ITOHMMAasl CBOM HEJOCTAaTKU U JIOCTOUHCTBA;

IIPUHAMATh MOTUBBI WM apryMEHTBhl [IPYTHX IIPH aHAJIN3€ pPE3ylbTaTOB JAEATENbHOCTH,
MIpU3HABaTh CBOE MPABO U MPaBO APYTrUX Ha OIINOKH.

B mponecce nmocTwkeHHs — JIUYHOCTHBIX — PE3YIbTATOB  OCBOEHHS  IPOrPaMMBI 110
¢u3uke a9 ypOBHS CpenHero oomero oOpa3oBaHUS Yy OOYYaIOUIMXCS COBEPLICHCTBYETCS
SMOLMOHANIBbHBIA HHTEJUIEKT, MpeAnoaratoiuii copMUpOBaHHOCTb:

CaMOCO3HaHUs, BKIIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIILHOE COCTOSIHUE,
BUJICTH HANPABJICHUS PAa3BUTHUSI COOCTBEHHOH SMOIIMOHAIBLHON cpephl, OBIThYBEpEHHBIM B ceO€;

CaMOPETYJIMPOBAHNUs, BKIKOYAIOLIEr0 CAaMOKOHTPOJIb, YMEHUE IIPUHUMATh OTBETCTBEHHOCTD
3a CBOE MOBEACHUE, CIIOCOOHOCTh aJalTUPOBAThCS K 3MOLMOHAIBHBIM U3MEHEHHUSIM U MPOSBIATH
IrMOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMH, BKJIIYAIOIICH CTPEMIICHHE K JOCTIDKCHMIO LEIM U YCIIEXYy,
ONTUMU3M, NHULIHATUBHOCTh, YMEHHE IEHCTBOBATh, HCXO/s U3 CBOUX BO3MOXKHOCTE;

HMIIATUH, BKIIIOYAIOIIEH CIOCOOHOCTh MOHMUMATh 3MOIMOHAIBHOE COCTOSIHME IpPYTuX,
YUUTBIBATh €r0 IPHU OCYIIECTBICHUH OOIIEHNUS, CTIOCOOHOCTh K COUYBCTBHUIO M CONEPEKHUBAHUIO;

COLMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTb BBICTPanBaTh OTHOILICHHUSA C
JIPYTUMHU JTIOAbMH, 3a00TUTHCS, IPOSBISATh HHTEPEC U pa3peliaTb KOHPIUKTHI.

HNPEIMETHBIE PE3YJIBTATbBI

K koHny oOydeHuss mpeIMeTHbIe pPe3yibTaTbl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)arb
c(OPMHPOBAHHOCTD Y O0YHAIOIIUXCA YMEHHIA:

JIEMOHCTPUPOBATh Ha IMpHUMEpax pojib U MecTo (PU3UKH B (HOPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHbBl MHpA, B PA3BUTUU COBPEMEHHON TEXHUKHM WU TEXHOJIOTMH, B IPAKTUYECKOU
NESATENbHOCTH JIOACH; Y4YUTHIBATH TPAHUIBl NPUMEHEHUS HW3YYEHHBIX (PHU3NUYECKUX MOjeNeil:
MaTepuajibHas TOUKa, HHepLHaIbHas cucTemMa OTcuéra, aOCOIIOTHO TBEPJOE TEJO, UACATBHBIN Ta3,
MOJICIM CTPOEHUS Ta30B, XUAKOCTEH U TBEPABIX TeEJI, TOYECUHBIM JJIEKTPUYECKUN 3apsax IpU
pemeHnH (pU3NYECKHX 3a/1a4;

pacrno3HaBaTh (pU3UUECKHE SBIEHUS (TpoLecChl) U OOBICHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KMHETUYECKOM TEOPUU CTPOEHHs BEIIECTBA M JJIEKTPOJUHAMHUKHU:
PaBHOMEPHOE U PpABHOYCKOPEHHOE IMpPSMOJIMHENHOE JABW)KEHHE, CBOOOJHOE MaJeHue Tell,
IBUKCHHE TI0O OKPY)KHOCTH, WHEpIHs, B3amMmojciictBue ten, auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOCHME XHMJKOCTeH M TBEPHABIX Tel, M3MEHEHHEe 00b&Ma Tel MpH HarpeBaHUU
(oxyakaeHun), TEIIOBOE paBHOBECHE, WCIApeHHe, KOHACHCAlWs, IUIaBIICHUE, KPUCTAJLTU3allus,
KHUIIEHUE, BIJIAJXHOCTh BO3/yXa, NOBBIICHUE AABJICHUS ra3a IMPU €ro HAarpeBaHWU B 3aKPBITOM
COCyZle, CBs3b MEXKIY IIapaMeTpaMHu COCTOSHMS Tra3a B M30IpOLEccax, JJIEKTPU3alus Tell,
B3aUMOJICICTBHE 3apsiJI0B;

OIMCHIBATh MEXAHWYECKOEe [BM)KEHHUE, HCIOJIb3Ys (DU3MYECKHe BEIWYHMHBI: KOOPAMHATA,
IyTh, MEpPEMEIIEHNE, CKOPOCTh, YCKOPEHHE, Macca Teljla, CWJIa, UMITYJIbC Tejla, KUHETUYEeCKas
9HEprusi, NOTEHLUaJIbHAas DSHEpPrusi, MexaHuueckas pabdoTa, MeXaHHuYecKas MOIIHOCTh;, IpH
OTIMCaHWH MTPABUIIBHO TPAKTOBATH (PU3NYECKHUIA CMBICI HCIIOJIb3YEMbIX BEJIMUUH, UX 0003HAYCHUS U
€MHUIIBI, HAaXOAUTh (OPMYJbI, CBA3BIBAIOLINE IaHHYI0 (DU3MYECKYI0 BEIMYUHY C JAPYrHMMHU
BEJINYMHAMU;

17



ONHKCHIBATh M3y4YEHHbIE TEIUIOBbIE CBOWCTBA TEN M TEIUIOBBIE SBJICHHUS, MCIIOIb3Ys
¢u3nyeckue BENIWYMHBL: JaBJIEHUE Tra3a, TeMIepaTypa, CpeAHssl KHHETHYeCKas DSHEeprus
XaOTHYECKOTO JBM)KCHUS MOJICKYJ, CpPEIHEKBaJpaTHYHAas CKOPOCTh MOJIEKYN, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSS SHEprus, padora raza, kKod3)(UIUEHT MOJe3HOro ICHCTBHUS TEIUIOBOTO
JIBUTaTelIs; IPU OMUCAHUN MPABUIIBHO TPAKTOBATh (PU3NYECKHI CMBICIT UCIIOIb3YEMbIX BEJIMYMH, UX
0003HaUeHMsI U €UHMILIbI, HAXOAUTh (OPMYIIbI, CBSA3BIBAIOIIME AAHHYIO (PU3MUECKYIO BEJIMUYHMHY C
JPYTUMH BEJIMYUHAM;

OIMCHIBATh M3YYCHHBIC DJICKTPUYCCKHE CBOWCTBA BEUIECTBA M DIICKTPUUYECKHUE SIBICHUS
(mporiecchl), UCTHONB3YS (PU3MUECKUE BETUUMHBI: SJICKTPUUECKUN 3apsjl, SJIEKTPHUECKOE IOJIe,
HanpsOKEHHOCTh  TOJsI, MOTEHIMAJ, Pa3HOCTh IOTEHIMAJOB; TNPU OMNHUCAHUM TPaBUIBHO
TPaKTOBaTh (PM3NYECKUIA CMBICI MCIIOJIb3YyEMbIX BEJIMUUH, UX 0003HAYEHUS U €IMHUIIbI; YKa3bIBATh
(bopMyITBI, CBA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETUUNHY C APYTUMH BEITHUYNHAMH,

AQHAJIM3UPOBATh (PU3MUECKUE TPOLECCHl W SBJICHHSA, WCHOJIB3Ys (U3NYECKHE 3aKOHBI U
IIPUHLMIBL: 3aKOH BceMupHoro tsarorenus, |, |l u Il 3akonel HeloToHa, 3aKkoH coxpaHEHMs
MEXaHUYECKON SHEpPruu, 3aKOH COXPAHEHUs MMITYJbCa, NMPUHLUI CYNEPIO3ULUH CHJI, HPUHIUII
PaBHOIIPABUS MHEPLHUAIBHBIX CHUCTEM OTCUYETA, MOJEKYISPHO-KHHETHUYECKYIO TEOPHUIO0 CTPOEHUS
BEIIIECTBA, IA30BbIE 3aKOHBI, CBSI3b CPEHEN KNHETUUECKONW YHEPTUU TEIJIOBOTO ABHIKEHHS MOJIEKYII
¢ abCOIOTHON TeMIepaTypoi, NEPBbIN 3aKOH TEPMOANHAMMKH, 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO
3apsna, 3akoH KynoHa, Tpu 3TOM pa3nuyarh CJIOBECHYIO (OpPMYIHpPOBKY 3aKOHA, €ro
MaTeMaTH4YeCKOE BBIPAXKEHUE U YCIIOBHS (IpaHUILIbI, 00JaCcTH) IPUMEHUMOCTH;

OOBSICHATE OCHOBHBIE NPUHLMIIBI IEHCTBHS MAIllMH, IPUOOPOB U TEXHUUYECKHX YCTPOUCTB;
pa3nuyath yciaoBUs MX 0€30MaCHOTO UCTIONB30BaHMS B TOBCETHEBHOM JKU3HHU;

JEMOHCTPUPOBATh Ha TNPHUMEpPaX pojib U MecTo (PH3MKH B (HOPMUPOBAHHU COBPEMEHHOM
Hay4YHON KapTHHBI MHpa, B Pa3BUTHU COBPEMEHHOM TEXHHUKH M TEXHOJOTMH, B NPaKTHUECKOU
JesITeIbHOCTH JIO/IEH, LIEJIOCTHOCTb U €IMHCTBO (PU3NYECKOI KapTHUHBI MUDA;

YUUTBIBATh TPAHULBl TNPUMEHEHUS M3YYEHHBIX (U3MYECKMX MOAENeH: TOoYeuHbIH
AIIEKTPUUYECKUI 3apsizi, Iy CBETA, TOUCYHBIN MCTOYHUK CBETA, sIEpPHAST MOJIETh aTOMa, HyKJIOHHAS
MOJIeJIb AaTOMHOTO Siipa MPH PeIeHHH (PU3NIECKHX 3a]1a4;

pacrio3HaBaTh (U3MYECKHE SBICHUS (Ipolecchl) M OOBSICHATh MX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKNA W KBAHTOBOM (DU3UKU: JIEKTpHUYECKass MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKO€, MAarHUTHOE JEHCTBHS TOKA, B3aMMOJICHICTBHE MAarHuWTOB, 3JIEKTPOMAarHUTHas
WHAYKIWS, JeHCTBHE MAarHUTHOTO TIOJII Ha TIPOBOAHHMK C TOKOM U JBIDKYIIMKCS 3aps,
9JIEKTPOMArHUTHBIE KOJICOAHUS M BOJHBI, MPSMOJIMHEHHOE PAaCIpPOCTPAaHEHHE CBETA, OTPaKEHHE,
nperoMieHue, uHTepdepeHuus, IupakuuMs W TONIpU3ALMs  CBETa, JUCIEpPCHs CBeTa,
dbotoanekrpuueckuii dpdext (bhoTodrddekrt), cBeTOBOE MaBleHHE, BOZHHUKHOBEHHE JIUHEHYATOTO
CIIEKTpa aToMa BOJOPO/A, €ECTECTBEHHAs: U UCKYCCTBEHHAs PaJl0aKTUBHOCTb;

OINMCHIBATh HW3YYEHHBIE CBOWMCTBA BEIIECTBA (DJIIEKTPHUECKUE, MArHUTHBIC, ONTHYECKHE,
AJIEKTPUUYECKYIO MPOBOAMMOCTb PAa3IMYHBIX CPEA) U 3IJIEKTPOMArHUTHBIC SBIEHUS (TPOLIECCHI),
UCHONb3ysd (U3MUECKUE BEIMYMHBI: OJEKTPUUYECKUH 3apsd, CHjla TOKa, JIIEKTPUUYECKOE
HaNpsDKEHHUE, IEKTPUYECKOE COMPOTUBIICHUE, PA3HOCTh MOTEHLMAIOB, 3JIEKTPOJBHKYILAs CHJIA,
paboTa ToKa, HHIYKIUSI MAarHUTHOTO TOJIs, critaAmriepa, cuia JIopeHa, WHAYKTHBHOCTh KaTyIIKH,
SHEPrus 3JIEKTPUUYECKOr0 U MAarHUTHOTO MOJIEH, MepHoa M YacToTa KoyieOaHui B KojeOaTelTbHOM
KOHTYpe, 3aps] M CHia TOKa B IpOIECccCe TapMOHMYECKUX JIIEKTPOMArHUTHBIX KOJeOaHUM,
(OKyCcHOE pacCTOSHME M ONTHYecKas Cuja JIMH3bl, IpU ONUCAaHWM HPaBUIBHO TPAKTOBAThH
(bu3n4ecKkuil CMbICI UCIOJIb3YEMbIX BEJIMUYUH, UX 0003HAYCHHS U €IMHMIIbI, YKa3blBaTh (YOPMYIIbI,
CBSI3BIBAIOIINE TAHHYIO (PH3UUECKYIO BETMYHUHY C APYTUMH BEJTHUYUHAMU;

ONHKCHIBATH M3YYCHHBIE KBAHTOBBIC SIBJICHUS M IMPOLECCHI, HUCIONB3YS (PHU3HUECKUE
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BEJIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YAaCTOTA CBETA, SHEPTUA N UMITYJIbC
¢doToHa, eproJ MOTypacaaa, 3HEPrusl CBA3M aTOMHBIX sJIep, IPU OMMCAHUUIIPABUIBHO TPAKTOBATh
(u3nYecKUil CMBICI UCIIOJB3YEMbIX BEJIMYMH, UX 0003HAUEHUS MEIUHHULIBI, YKa3bIBaThb (OPMYJIBL,
CBSI3BIBAIOINME JAHHYIO (U3UYECKYIO0 BEIUYMHY C IPYTMMHU BEJIMYMHAMM, BHIUMCIIATH 3HAYCHHE
(U3HYECKON BEITMYUHBL

aHAJIM3UPOBaTh (PU3MUECKUE NPOLECCHl W SBICHUSA, UCHOJIb3YysA (DU3MYECKHE 3aKOHBI U
IPUHIUIBL: 3aKOH OMa, 3aKOHBI [10CIIEI0BATEIBHOIO U MAPaJUIEIbHOTO COEAMHEHUS IPOBOIHUKOB,
3akoH JIxoymsa—JIeHna, 3aKOH DJJIEKTPOMArHWUTHOM MHAYKLIHMH, 3aKOH IPSAMOJUHEHHOIO
pacupoCTpaHEHHUs] CBETa, 3aKOHbl OTPAKEHUS CBETAa, 3aKOHBI INPEIOMIIEHHMS CBETa, ypaBHEHHE
OnHiTeitHa 1 hoTo3PdexTa, 3aKOH COXpaHEHHs SHEPrUH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH
COXpaHEHMs JIEKTPUYECKOI0 3apsi/ia, 3aKOH COXPaHEHUsI MacCOBOr0 YKcia, ocTynarsl bopa, 3akoH
paZMoOaKTUBHOIO paclnaja, MpU 3TOM pas3jinyaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHIECKOE BBIPAKCHHUE M YCIOBUS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH;

ONpEENATh HAlpPaBJIEHUE BEKTOpPa MHIYKIUM MarHUTHOTO TMOJS IPOBOJHUKAC TOKOM,
cuiibl Amniepa u cuiisl JIopeHua;

CTPOUTH M OMMCHIBATh N300pa’KeHKE, CO3/IaBaeMOe INIOCKUM 3€pKajioM, TOHKOH JIMH30M;

BBINOJIHATh OSKCIEPUMEHTHI 110 HCCIIEAOBAaHUIO (DU3MUYECKUX SBIEHUH M IIPOLIECCOB C
WCTIOJIH30BaHUEM TIPSIMBIX, U KOCBEHHBIX U3MEPEHHUI: IPU 3TOM (POpMyIHpoBaTh Mpodiaemy/3agaqy
U TUMNOTe3y  y4yeOHOro  HKCIEpUMEHTa, cobupaTthb YCTaHOBKY M3 NPEJIOKEHHOIO
000py10BaHus, IPOBOJIUTH OMBIT U (POPMYIHPOBATH BBIBOBI;

OCYILECTBIISATh MpPsSMblE U KOCBEHHbIE H3MEPEHHs (QPU3NUECKUX BEJIWYMH, IPU 3TOM
BbIOMpATh ONTHUMAJBHBIM CHOCOO H3MEpPEHUs M HCIOJb30BaTh M3BECTHBIE METOJbl OLIEHKH
MIOTPEIIHOCTEN U3MEPEHHU;

UCCIIeI0BaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMYUH C MCIIOJIB30BAHUEM IPSIMbBIX W3MEPEHMM:
IPU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (PMKCHUPOBaTb pE3yJabTaThbl MOJIYYEHHOM 3aBUCHUMOCTHU
(bu3nYecKUX BEJUYUH B BUJE TaOuIUL U rpauKOB, JeJ1aTh BHIBOJIBI IO PE3YJbTaTaM MCCIIEIOBAHNUS;

coOIro1aTh paBMiIa 6€30MaCHOTO TPY/ia MPH MPOBEICHUH UCCIIECA0BAHUI B paMKaxy4eOHOTO
HKCHEPUMEHTa, Y4eOHO-UCCIIEOBATENBCKOH W TMPOEKTHOW JIEATENHOCTH C HMCIIOJIb30BAaHUEM
U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBaHMS;

pemwaTb pacu€THble 3aJaud C SBHO 3aJaHHOM (u3Myeckol MoOJeNblo, HCIONb3Ys
¢u3nyeckue 3aKOHbI M MPHUHLUIBI, HA OCHOBE aHAIM3a YCJIOBHUS 33Jaud BBIOMpAaTh (U3NYECKYIO
MO/IENb, BBIIEIATh PU3NYECKUE BEIUYUHBI U (OPMYIIbI, HEOOXOAUMBIE AJIsie€ pelleHus], IPOBOIUTD
pacuéThl ¥ OIIEHUBATh PEAIbHOCTH IMOJIYY€HHOT'O 3HAYeHUS (PU3NYECKON BETUUMHBL;

pelaTts KadyeCTBEHHBIE 3aJaud: BBICTPAWBATh JIOTMYECKHM HEIPOTUBOPEUYUBYIO ILIETIOUYKY
paccyKIeHHI ¢ ONOpPOi Ha M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SBICHHUS;

UCIIOJIb30BaTh NP PEUICHUU Y4EOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOIOTHU
JUIS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMU U MIPEICTAaBICHUSydeOHON U HAyYHO-TIOMYJISIPHOM
uHGOPMALIUY, MTOJYYCHHON U3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKU aHAIM3MPOBATH IMOJIy4aeMYIO
UH(pOpMaIHIO;

OOBSICHATh NPUHIMIIBI JEHCTBUS MalllMH, MPUOOPOB U TEXHUYECKUX YCTPOWCTB, Pa3jindaTh
yCIJIOBUS UX O€30MacCHOr0 UCMOIb30BaHUS B IOBCEAHEBHON KU3HU;

NPUBOJIUTH TPUMEPHI  BKJIaJa  POCCHUCKUX W 3apyOeXHBIX  YyUEHBIX-(PHU3HKOB B
pa3BUTHE HayKH, B OOBSICHEHHE IIPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

UCMOJIb30BaTh TEOPETHYECKHE 3HAaHUS MO (U3UKE B IOBCEJHEBHOM  JKU3HHU UIs
oOecrieyeHns 06€30MacHOCTU MpU OOpalleHUH ¢ IpUOOpaMu U TEXHUYECKHUMH YCTPOWCTBAMU, IS
COXpaHEHHS 3/I0POBbS U COOJIIOJICHHUSI HOPM SKOJIOTUYECKOT0 TIOBEJICHUS B OKPYXKAIOIEH Cpeae;
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paboTaTh B IpyMIe C BHIMOJIHEHUEM Pa3IMYHBIX COLIMATIBHBIX POJeH, MIaHuPOBaTh paboTy
TPYNONbl, palHOHAIBHO pacHpeneNsTh OO0S3aHHOCTH U IUIAHUPOBATh  JIEATEIBHOCTH B
HECTaH/JAPTHBIX CUTYaIUsAX, aJCKBATHO OIICHWBATHh BKJAJ KaKIOTO U3 YYACTHUKOB TPYNIBI B
peleHre paccMaTpuBaeMoi IpoOIEMBI.

dopmupyeMble KOMIIETEHINU

B pesynpTate ocBoeHus 0Opa3oBaTeNbHOW MPOrpaMMbl y BBIMYCKHHMKA JOJIKHBI OBITh
chopmupoBaHbl 001KE U TPOPECCUOHATBHBIE KOMITCTCHITHH.

BbImycKHIK, OCBOMBIINI 00pa30BaTeIbHYIO MPOTPaMMy, JOJDKEH 00J1aAaTh CIEAYIONIMMU
oOmumMu kommnetreHusamMu (panee - OK):

OK 01. BoiObupars cnocoObl pemieHuss 3anad  NpoecCHOHATIBHON  JesITeNbHOCTH
MIPUMEHUTEBHO K PAa3JIMYHBIM KOHTEKCTAM;

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpPEACTBA IMOMCKA, aHAIM3a M HMHTEPHpEeTaluu
nHpopMallud U WHGPOPMALMOHHBIE TEXHOJOTHMHU Ui BBIMOJIHEHHUS 3ajad MpodecCHOHATBHOU
NESATENBHOCTH;

OK 03. [InaHupoBaTh U peaqu30BbIBATE COOCTBEHHOE MPO(ECCHOHAIBHOE M JIMYHOCTHOE
pa3BuUTHE, TPEINPUHUMATEILCKYIO AEITeTbHOCTh B MpOoQeccHOHANbHON cdepe, HCIOIb30BaTh
3HAHUA 110 PUHAHCOBOI IPaMOTHOCTHU B PA3JIMYHBIX )KU3HEHHBIX CUTYalUsX;

OK 04. D} dexTnBHO B3aNMOACHCTBOBATH U pabOTATh B KOJUIEKTHBE M KOMAH/IE;

OK 05. OcymiecTBiATh YCTHYIO M IUCBMEHHYIO KOMMYHMKAIMI0 Ha TOCYAapCTBEHHOM
s3pike Poccuiickoit denepannu ¢ yaeToM 0COOEHHOCTEH COIUANIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 07. CopneiicTBOBaTh COXPAHEHUIO OKPYKAIOIIEH Cpebl, pecypcocOepeKeHUIo,
MPUMEHSTH 3HAaHUA 00 M3MEHEHUH KJIMMaTa, IIPUHIIUAITEI OEPEKITNBOTO TPOU3BOJCTBA, () (HEKTUBHO
JIECTBOBATH B UPE3BbIYaNHBIX CUTYALUAX;

1K 1.1. Pa3zpabGaTbiBaTh TEXHUYECKOE 33/IaHUE COTIIACHO TPEOOBAHUAM 3aKa3unKa.

I1K 1.2. [IpoBOAWTH MPEATPOCKTHBINA aHAIINU3 JI Pa3padOTKH TU3aHH-TIPOCKTOB.

[1IK 4.1. [TnanupoBaTh pabOTy KOJIJICKTHBA.

I1K 4.2. CocTaBisiTh KOHKPETHBIE TEXHHYECKUE 3a/IaHMs IJIs pean3allii JU3aiH-TIPOEKTa
HAa OCHOBE TEXHOJIOTHYECKUX KapT.

I1K 4.3. KoHTponupoBaTh CPOKH M KAYECTBO BBHINIOJIHEHHBIX 3a1aHUM.
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TEMATHYECKOE IINTAHUPOBAHHUE

HaumenoBanue Conepsxanne y4eGHOro MaTepHuaJia (0CHOBHOe U NPo(ecCHOHAILHO-OPHEHTHPOBaHHoe), (O0bEM | DopMupyeMblie
pasaena JJadopaTopHble U NPAKTHYECKHE 3aHATHSL, IPUKJIATHON MOAYJab (IPU HAJTUYMH) yacop | KOMIIETEHIMH
(Tembl) Kypca
1 2 3 4
Pa3znen 1. ®dusuka u MeTObI HAYYHOI0 MO3HAHUSA 1
®uzuka u metonbl | Gusuka — Hayka o mnpupone. HayuHble MeTOabl MO3HAHMS OKpyXkaromero mupa. Poinb I[K 1.1
HAy4YHOTO MIO3HAHUS | OKCIIEpUMEHTa W TEOpUM B TpOIeccCe IO3HAHUS MPHUPOJBL. ODKCHEpUMEHT B (U3UKe.
MopenupoBanue (pu3nUecKUX SBICHWW M TpoleccoB. HayuHwsie rumore3sl. Puznyeckue
3aKOHBI ¥ TCOPHH. | paHUIBI MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [IpUHIIUTT COOTBETCTBUS.
Pore u Mmecto ¢usuku B (OPMHUPOBAHMM COBPEMEHHOW HAyYHOH KapTHUHBI MHpa, B
NPaKTUYECKOU IEATENbHOCTH JIFO/IEN
Paszgen 2. Mexanuka 15
Kunematuka Mexanundeckoe ABmxkeHue. OTHOCUTENIBHOCTh MEXaHUUECKOroABMkeHUsA. Cucrema oTcyéTa. OK.01
Tpaextopus. [lepemenienue, ckopocTb (CpeaHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U OK.02
YCKOpPEHUE MaTepualbHON TOUKH, UX POEKIUU HA OCH CUCTEMBI KoopauHaT. CliokeHne OK.03
nepeMenIeHUH U CI0KEHUECKOpOoCcTel. PaBHOMEpHOE U paBHOYCKOPEHHOECTIPSIMOJIMHEMHOE OK.04
neuxkeHue. ['paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, ITYTH U MIEPEMEIICHUS OK.05
MaTepuaabHOU TOUKHOT BpeMeHH. CBOOOIHOE TTasieHre. Y CKOPEHHECBOOOIHOTO 1TaICHHUS.
KpuBonuneiinoe nBmxeHue. IBrmkeHne MaTepuaaibHOM TOYKH 110 OKPY>KHOCTH C TOCTOSTHHOU
MTOMOJYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JIMHEHHAs CKOopocTh. [lepuoa n yacrora
oOpamenus. LleHTpocTpeMHUTENEHOE YCKOPEHUE.
JnHamuka [TpuHuun otHocuTensHOCTH ['amunes. Ilepssiii 3akoH Herotona. MHeprmanbHble CHCTEMBI OK.02
otrcuéra. Macca tena. Cuna. [lpunuun cynepnosunuu cuil. Bropoit 3akon Herotona aiis OK.03
MaTtepuaabHOU Touku. Tperuit 3akoH HproTOHA [U1sl MaTepHUaIbHBIX TOUEK. 3AKOH BCEMUPHOIO OK.04
tarorenus. Cuna tsxectu. Cuita ynpyroctu. 3akoH ['yka.Bec tena. Tpenue. Cuna TpeHus. OK.05

Koaddunuent tpenus. [loTeHnanbHble 1 HeMOTEHIUAIbHbIE CUITbL. CBA3BPaOOTHI
HETMOTEHIIMATBHBIX CHUJIC H3MEHEHHEM MEXaHMUeCKOW YHepruu cucTemsbl Tei. [lepBas
KOCMUYECKasi CKOpOCTh. Bubl Tpenus (1okos,ckolibxkenus, kaueHus ). Cyxoe tpenue. Cuina
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TPCHUA CKOJILKCHHUA U CHUJIAaTPCHUS ITOKOH. Cuna CONPOTUBJICHHUA IMPU ABHUKXCHUUA TCJIA B
KUIKOCTHU NN ra3e.HOCTyrIaTeJ'ILHOG 1 BpalllaTCJIIbHOCABUIKCHUC a0COIIOTHO TBép,Z[OFO TCIa.
MOMEHT CHJIIBI OTHOCHTEIIBHO OCHUBpPAIICHUA. IIneyo cuel.

3akoHbl coxpaHeHus B | IMmynbc MaTepualibHON TOUKH (Telia), CHCTEMbI MaTepUANIbHBIX ToUeK. IMIyibe cusbl u OK.03
MEXaHUKe W3MEHEHHUEUMITyJIbCca Tella. 3aKOH COXpaHeHusl ummnyinbca. PeaktuBHoe aBmxkenue. Pabora OK.04
cuibl. MomHOCTh cuibl. KnHeTHYecKast sHepTHsl MaTepralbHON Touku. Teopema 00 OK.05
M3MEHEHUN KHHETHYeCKoM sHepruu. [lorennnansuas sueprus. [loreHnmanbaas sHeprust
yrpyroaeGpopMUpOBaHHOM MPYXKUHBIL. [loTeHIIManbHASI SHEPTHS TeJia BOJTU3U TOBEPXHOCTH
3emuu. [loTeHIMANBHBIE U HEMOTEHIIMATbHBIE CUITBL. CBA3bPa0OTHI HETIOTCHIIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOM IHEPIrUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOMN
SHEPruu. YIpYyrue u Heynpyrue CTOIKHOBEHHUS.
Jlabopamopuvie padomo: JITIP-
W3yuenue nBuxeHus Tena, OpOIIeHHOr0 TOPU30HTAIBHO. 2
HccnenoBanue yciioBuil paBHOBECHS TBEPAOTO TeJla, UMEIOIIET0 OCh BPALLEHUSI.
IIpodeccrnoHaIbLHO-OPHEHTHPOBAHHOE COAEPKAHNE [IK 4.1
(conepxkaHMe NPUKJIATHOTO MOAYJIsS1) Texnuueckue ycmpoucmea u npaKmuyeckoe [IK 4.2
npumeHeHue. CIUAOMETp, ABM>KEHUE CHAPSII0B,LICITHbIE U peMEHHBIE TIepeladun; BOJOMET, [IK 4.3
KOTEp, MPY>KUHHBIA MTUCTOJIET, IBUKEHUE PAKET; MOAIIUITHUKY, IBUKCHUE UCKYCCTBEHHBIX
CIIYTHUKOB. Ycrosuspasrnogecus meépooco meia.
Pa3nen 3. MoJiekyasipHasi Gpu3nka u TEpMOTHUHAMHUKA 20
OcHOBBI OCHOBHBIE TOJOXKEHHS MOJIEKYISIPHO-KMHETUYECKON TEOPUU U UX ONIBITHOE 00OCHOBAHUE. OK.02
MOJIEKYJISIPHO- XapakTep JBUKCHHS U B3aUMOJICHCTBHS YacTHIl BeriecTBa.MoJiein cTpoeHus ra3oB, OK.03
KHHETHIECKOM KUIKOCTEN U TBEPABIX TEII U 0OBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATUX MOJIEJICH. OK.04
TEOPUH Konuuecto Bemectna. [Toctosinnas ABoranpo.TemnoBoe paBHoBecue. Temneparypa u eé OK.05

n3Mmepenue.lllkana remneparyp Llenbcusa. Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KUHETHYECKOUTEOPHH UAEATBHOTO raza. AGCOIIOTHAs TEMIIEpaTypa Kak Mepa
CpeHel KNHeTUYECKON SHEepPruu TEIIOBOro ABMKEeHMs yacTul] ra3a. lllkana remneparyp
KensBuna.l'a3oBbie 3akoHbl. YpaBHeHUEe MenaeneeBa—Knaneiipona. M3onpoueccs B
nacaJbHOM ra3e€ ¢ IOCTOAHHBIMKOJINYCCTBOM BCIICCTBA.

I'paduueckoe mpeacTaBIeHrEe NU30MPOLIECCOB: H30TepMa, H30X0pa,n300apa.
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OCHOBBI
TEPMOJTUHAMUKHU

Tepmonunamuueckas cucreMa. BHyTpeHHs SJHEprust TEPMOJIUHAMUYECKOU CUCTEMBI U
crocoOsbl e€ n3MeneHus. KonndecTBo TemioTel 1 pabota. BHyTpeHHs s sHEprus 0JHOATOMHOTO
UACAIBHOTO raza. Buasl Teruionepeaaydu: TemIONpOBOJHOCTb, KOHBEKINS, U3IIyUYEHHE.

VY nenbHas TernoéMKocTh BelecTBa. Konnuectso TerioTsinpu Temonepenaye. [lonstue o6
anpnabatHoM npouecce.llepBrlil 3aKoH TepMoIuHAMUKH. [[ppuMeHeHne mepBoro 3aKoHa
TEPMOJIMHAMUKH K H3omporeccam.l paduyeckas nunteprperamus padboTsl raza. Bropoii 3akon
tepMmoinHamMukK. HeobpaTumocTs npoueccoss npupoze. Koagduunent nonaesznoro neiicteus
teroBoi MammHbl. [{ukin KapHo u ero koaddurmeHTnone3sHoro neicTpus.

OK.03
OK.04
OK.05

ArperaTHble

COCTOsAHUS BECUICCTBA.
®da3oBbIC MMePEXOabl.

[Tapoob6pazoBanue u koHaeHcauus. Mcnapenne u kunenue. AGCOIOTHAS U OTHOCUTENIbHAS
BJI&KHOCTh Bo3ayXa. HacelenHsliinap. Y aenbHas TeIioTa napoodpazoBaHus. 3aBUCUMOCTb
TeMIepaTypbl KunieHus ot aasieHus. TBépaoe Teno. Kpucraminueckue u amopgHbIe Tena.
AHH30TpONUSA CBOMCTB KpHCTaLIOB. JKunkue kpucrasuibsl. [naBinenue u Kpuctau3anus.

VY nenbHas TermoTamiasienus. Cyonumanus. Y paBHEHHE TEMIOBOro OanaHca.

Jlabopamopnsie pabomer: OnpeneneHrue Macchl BO3/lyXa B KJIACCHOM KOMHATE Ha OCHOBE
n3MepeHui 00bEMa KOMHATHI, JaBICHUSI.

JIIIP-

IIpodeccnonaIbHO-OPUEHTHPOBAHHOE COIEPsKAHUE

(comep:xaHne NPUKJIATHOTO MOIYJIA)

Bpoynosckoe amxkenue. Anddysus. Macca u pazmepsl Mosiekya. 3akoH JlanpToHa.
PeaxtuBHble aBuratenu. TerioBble MAIMHBL. DKOJIOTMYECKUE MPOOIEMBITEIUIOOHEPTETHKH.
XKunkune kpuctamisl; [IpuMeHeHne XKUAKUX KPUCTAIIOB B IMPOMBIIIJIEHHOCTH;
KoHcTpyKkIMoHHas IPOYHOCTh MaTEpUalla U €€ CBS3b CO CTPYKTypou; BrusHue
nedexToB Ha (PU3NUECKHE CBOMCTBA KPUCTALIOB. TEXHHUUECKUE YCTPOUCTBA M MPAKTUIECKOE
pUMEHEHHEe: TepMOMeTp, 6apoMeTp. [IpUHIMIBIIEHCTBHS TETUIOBBIX MAIIIKH.
[IpeoOpa3oBaHus S3HEPTUH B TEIUIOBBIX MAIIMHAX. TEXHUYECKHUE YCTPONUCTBA U MPAKTUYECKOE
MPUMEHEHHE: IBUraTeIb BHYTPEHHET'O CrOPAHHUs,0bITOBON XOIOAUIBHUK, KOHIUIIUOHED.
CoBpeMeHHbIeMaTepuaibl. TeXHUUECKUE YCTPOUCTBA U MPAKTUYECKOE TPUMEHEHUE:!
TUTPOMETP U IICUXPOMETP, KATOPUMETP, TEXHOJIOTUUIIOTYYEHUSI COBPEMEHHBIXMATEPHAIOB, B
TOM YUCJIEHAaHOMATEepUaJIoB, U HAHOTEXHOJIOTHUH.

OK.07
IIK 4.1
1K 4.2
I1K 4.3

Pasnen 4. daekTpoaHaMHuKA
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DNeKTpOoCTaTUKA

DnekTpusanus Tei. DieKTpuueckuiizapsa. JBa Buaa snektpuueckux 3apsios. [IpoBoaHukwy,

OK.03
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JURJIEKTPUKHU U TOJIYIIPOBOAHMKH. 3aKOH COXPAHEHUS AIEKTPUYECKOr0o3apsiia. OK.04
Bsaumoneiicteue 3apsanoB. 3akoH Kynona. TodeuHslil a5ieKTpuuecKuiizapsia. DIEeKTpUUECKOe OK.05
nosie. Hanpsixk€HHOCTB 3siekTprdeckoronosid. [IpuHuun cyneprno3uimum 3J1eKTpUIeCcKuX

noJiel. JIuHum HanpsKEHHOCTH IeKTpUUecKoromnois. Pabora cui anekTpocTaTnyecKoromnois.

[ToTennman. Paznocts moTeHmanos. Jusnekrpudyeckas IpOHUIIAEMOCTh. DJIEKTPOEMKOCTb.

Konnencarop. DnekTpo€MKOCTh MIIOCKOTO KOHJIEHCATOpa. DHEPTUsl 3apSKEHHOT O

KOHJIEHCATOpA.

[locTosiHHBIN DNeKTpUUECKUi TOK. Y CII0BHSI CYIIECTBOBAHHUS AIEKTpUYECKOro Toka. Mcrounnku Toka. Cuiia OK.03
aneKkTpudyeckui Tok. | Toka.lloctosHub Tok. Hanpsxenue. 3akoH OMa [uisl ydacTKa LENu. JIEKTPUIECKOe OK.04
Toku B pa3nu4HbIX COIPOTHUBIIEHUE. Y IeJIbHOE CONPOTUBIIEHUE BellecTsa. [locnenoBarenbHoe, napauienbHOE, OK.05
cpenax CMEIIaHHOE COCIMHEeHHE MPOBOHUKOB. PaboTa anekTpuueckoro Toka. 3akoH J[xoyns—JIeHma. OK.07

MoOIHOCTB3IEKTPUUECKOT 0 TOKA. DIEKTPOABMKYIIAs CUJIa U BHYTPEHHEE CONPOTHUBIICHUE
MCTOYHMKA TOKA. 3aKkoH OMa sl MOJTHOM (3aMKHYTOH) 3JI€KTPUUYECKOM Lenu. DIEeKTPUUECKUM
TOK B BakyyMe. CBOICTBa 3JIEKTPOHHBIX y4yKoB. [lomynpoBoanuku. CoOCTBEHHAs U
IpUMECHas MPOBOJIUMOCTD MOIYIPOBOIHUKOB. CBOMCTBA p—N-niepexoa.
[TonynpoBoHUKOBBIE TPUOOPHL. DIESKTPUUECKHM TOK B pacTBOpax U paciuiaBax
3JIEKTPOJUTOB. DJNEKTPOJIUTHUECKAS TUCCOUUAIUS. DIEKTPOIU3. DICKTPUIECKUN TOK B ra3ax.
CamocTosATENbHBIN 1 HECaMOCTOATEINbHbIN pa3psa. [lna3ma.

MaruauTHoO€ no’e. [TocTosiHHbIE MarHuTHL. B3anmoaeicTBIE MOCTOSIHHBIX MarHuTOB. MaruutHoe nosie. Bektop OK.02

DONeKTpOMarHuTHasE | MarHUTHOM MHIYKUUU. [IpuHIMN cyneprno3uinu MarHuTHBIX nosiei. JIMHuM MarHUTHON OK.03

AHAYKLIUS MHAYKIMU. KapThHa JTMHUNA MarHUTHOW MHAYKIUH MOJIS TOCTOSSHHBIX MAarHUTOB. MarHUTHOE OK.04

110JI€ MPOBOJHUKA ¢ TOKOM. KapThHa IMHUI MHAYKIUU MarHUTHOTO MOJISL AJIMHHOTO MPSIMOTO OK.05

IIPOBOJIHMKA U 3aMKHYTOT'O KOJIBLIEBOT'O MPOBOAHUKA, KATYIIKU C TOKOM. OmbIT DpcTeaa.
B3aumoaerictBue npoBoJHUKOB ¢ TokoM. Cuinia AMrepa, e€ Moayib U HanpasieHue. Cuia
Jlopenna, e€ Moysb U HallpaBiieHHE. J[BUKeHUE 3apsKEHHON YaCTUIbI B OJJHOPOJIHOM
MarHuTHOM moJie.Pabota cuiel Jlopenna. SIBneHue s1eKTpoMaraHuTHOUMHAYKIH. [ToTok
BEKTOPAa MarHUTHOM MHAYKLIMHU. DIEKTPOABIIKYIAs CUJIa UHAYKLIUHU. 3aKOH
3JIEKTPOMAarHUTHOM MHAYKIMU Papanes. BuxpeBoe anekTpruueckoe noje. DIeKTpoaABIKYyLIas

CuJjia MTHAYKIHWHB ITPOBOJHUKE, IBHMKYIICMCS ITOCTYIIATCIIbHO B OJHOPOAHOM MAardiuTHOM IIOJIC.

[IpaBuno Jlenna. UHAYKTUBHOCTB. SIBIEHHE CAMOMHIYKIIUU. DJICKTPOABIKYIIAsICUIA
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CaAMOMHIAYKIIUH. 3Hepr1/1;1 MAaravuTHOI'O IOJIA KaTYIIKHUC TOKOM. 3JI€KTpOM8.FHHTHO€ I10JIC.

Jlabopamopnvie padomel :
N3mepenne D/IC ucTOYHMKA TOKA U €70 BHYTPEHHET'O CONPOTHUBIICHUSI.

JIIIP-

IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKAHUE

(conep:kaHMe NPHUKJIATHOTO MOXYJIAA)

Bupl anexTpudeckux pas3psaaoB; DIEKTPUUYECKUE pa3psiibl Ha ciyxkOe denoBeka; MosHus -
ra3oBbIi pa3ps B IPUPOJHBIX YCIOBUAX; AKYCTUUECKUE CBOMCTBA MOIYIPOBOJIHUKOB,
DNeKTpOHHAs MTPOBOJAMMOCTH METAIIOB U CBEPXIIPOBOAUMOCTE; MomHus. [IpoBogHuky u
JURJIEKTPUKH B AJIEKTpocTaThdeckoM mnose. KopoTkoe 3aMbikanue. DIeKTpOHHAS
MIPOBOAMMOCTD TBEPIBIX METAIOB. 3aBUCUMOCTbCOIIPOTUBIICHUS METAJNIOB OT TEMIIEPATYPhI.
CBepxnpoBoAUMOCTb. TeXHUYECKHE YCTPONUCTBA M MPAKTUYECKOE TPUMEHEHHE:ITIEKTPOCKOII,
AJIEKTPOMETP, SIEKTPOCTATHUECKAS 3AIINTA, 3a36MJICHHE AIEKTPOIIPHUOOPOB,KOHIEHCATOD,
KOMupoBaJbHbIAANIIAPAT, CTPYHHBIN NpuHTEp. TeXHUYecKue YCTpOoilCTBa U PaKTHUECKOe
MIPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTAT,HICTOYHUKH TOKA, 3JIEKTPOHATpPEBATENILHBIE
MpUOOPHI,IEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COIPOTUBIICHUS, BAKYYMHBIN JTHO/,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOIYIIPOBOAHUKOBBIN TNO/I, TaIbBaHUKA. TeXHUYECKHE
YCTPOMCTBA UIIPAKTUYECKOE IPUMEHEHHE: IIOCTOSTHHBIE MATHUTBI, 3JIEKTPOMArHUTBHI,
ANEKTPOABUTATENb, YCKOPUTEIUIIEMEHTAPHBIX YACTHUI], UHIYKIIMOHHAS TIeYb.

[IK 4.1
1K 4.2
1K 4.3

Pa3nen 5. Koste0anus 1 BOJHBI
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Mexauunueckue u
BHCKTI)OMaFHI/ITHI)IC
KOJIEOaHUs

KonebarenpHas cuctema. CBOOOIHBIE MEXaHHUECKUE Koebanus. ['apMoHnueckue KojieOaHus.

[Tepuon, gyactora, ammutyna u ¢asa konedbanuit. [ IpyxuHHBI MassTHUK. MaTeMaTHdecKuit
MasiTHUK. Y paBHEHHE rapMOHMYECKHX KoJieOanuii. [IpeBpaiienne sHepruupu
rapMoHu4eckux konedanusx. KonebatenbHpiii KOHTYp. CBOOOHBIE AIEKTPOMArHUTHBIC
Kosie0aHus B HI€aTbHOM KOJIeOaTeTbHOM KOHTYpE. AHATIOTHS MEXY MEXaHUYECKUMU U
3JICKTPOMArHUTHBIMU KoJieOaHussMu. @opmyna TomMcoHna. 3akOH COXpaHEHHUs SHEPTUH B
ueaIbHOM KoJjiebaTeabHOM KOHTYpe. [IpeacTaBiienne o 3aTyXarmux KojJeOaHusIX.

By aeHHble MexaHuueckue Kosebanus. Pesonanc. BelHyK€HHBIE 2JIEKTPOMAarHUTHbIE
konebanus.Ilepemennsiii Tok. CHHYCOMAANBHBINA EPEMEHHBIH TOK. MOIIIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYTHOE U ACHCTBYIOLIEE 3HAUCHUE CUJIbI TOKA U HAIPSKCHMUS.
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COIEPKAHUE

OK.02
OK.03
OK.04
OK.05
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(conep:xanmne nmpukJagaHoro moayJsi) Tpanchopmatop. [IpousBoncTso, nepegaya u
noTpeOIeHne IeKTPUIECKON SHEPTUU. DKOJIOrMYECKUe PUCKU IIPU TPOU3BOICTBE
anekTpodHeprun KynbTypa ncnosb30BaHus 2JIEKTPO3HEPTUH B TOBCEIHEBHOMKU3HU.
TexHuueckue ycTpoicTBa HIIPAKTUYECKOE IPUMEHEHHE: dJIEKTPUIECKUNA 3BOHOK, T€HEPATOP
IIEPEMEHHOI0 TOKA, TMHHUH JIEKTPOIepeaay.

MexaHudeckue u Mexanudeckue BOJIHBI, yeioBusapacnpoctpaneHus. [lepuoa. CkopocTs pacipoCTpaHEeHUs U OK.03
AIIEKTPOMArHUTHBIE | AJIMHA BOJHBL lonepeunsie u mpoaosbHbIe BOHBL. HTEppepeHuns u audpakuus OK.04
BOJIHBI MeXaHUYECKUX BOJIH. 3ByK. CKopocTh 3ByKa. [ poMkocTh3BYyKa. BeicoTa ToHa. TemOp 3ByKa. OK.05
ONEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS U3JIyUYEHUS MIEKTPOMArHUTHBIX BOJIH. B3anMHuas K 1.1
opueHTaius BeKTopoB E, B,v B anekrpomaruutHoit BosiiHe. CBOMCTBA 371€KTPOMAarHUTHBIX [IK 4.1
BOJIH:OTpaXXeHHE, MpesloMIIeHre, MoJspusanus, nudpakuus,uatepdepeniusa. CKopocTsb [IK 4.2
3JIEKTPOMAarHUTHBIX BOJIH. [IIkasa 351eKTpOMarHuTHBIX BOJIH. I1K 4.3
IIpodeccnoHaAIbLHO-OPHMEHTHPOBAHHOE COAEP/KAHUE
(conep:kaHMe MPHUKJIAJTHOIO MOLYJIsI)
[IpuMeHeHre >NIEKTPOMATHUTHBIX BOJMH B TEeXHUKE M ObITy. [IpUHIMIOBI paguocBsi3u U
TeneBUJeHuA. Paauonokanus. OJIEKTPOMATHUTHOE 3arps3HEHHUE OKpPYXKAroLIEeld Cpelbl.
TexHuyeckue ycTpoWCTBa M TNPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHblE HWHCTPYMEHTHI,
yIbTpa3ByKOBasi JUArHOCTHKA B TEXHUKE U MEAMILMHE, pajap, paJuolpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neup
Jlabopamopnsie pabomst. ViccnenoBaHue 3aBUCHUMOCTH NEPHOJIa MaJIbIX KoyieOaHHi rpy3a JITIP-
Ha HUTH OT JUIMHBI HUTU U MaccChl Ipy3a. 1
Onruka I'eomerpuueckas ontuka. [IpsiMmonrHeiHOE pacIpOCTpaHEHHUECBETA B OJJHOPOIHOM cpene. JIyu OK.03
cBeta. ToueuHblil UCTOYHUK cBeTa. OTpakeHUe cBeTa. 3aKOHBI OTpakeHus cBeTa. [loctpoenue OK.04
n300pakeHui B TIocKoM. [IpenomiieHue cBeta. 3aKOHBI TPETIOMIICHHUS cBeTa. AOCOTIOTHBIHI OK.05
rokasaresns npesnomMieHus. [lonnoe BHyTpeHHee otpakeHue. [Ipeaenbublil yroil HojaIHoro K 1.1
BHYTpEeHHETO oTpaxkeHus. Jlucnepcus cBera. CiiokHBIN cocTaBOenoro ceera. LIper. K 4.1
Colwuparomue u paccenBaromuye JuH3bl. ToHKas auH3a. POKYCHOE PACCTOSHUE U ONTUYECKas [IK 4.2
cuya TOHKoM nuH3bL. [locTpoenne n3o0paxkeHnii B COOMPAIONIUX U paCCeUBAIONINX JIMH3AX. K 4.3

dopmMynaTOHKOI TUH3BL. Y BeTHMUEHHE, JaBaeMoe JUH30i. BonHoBas ontuka. MaTepdepenuns
cBeTa. KorepeHTHbIe HICTOUHUKH. Y CIIOBHSI HAOII0I€HUSI MAKCUMYMOBH MUHHMYMOB B
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UHTEPPEPEHIMOHHON KapTUHE OT ABYX CUH(a3HBIX KOT€PEHTHBIXUCTOUYHUKOB. Jnpaxims
cBeTa. Judpakunonnas pemérka. YcaoBrue HaOMOIEHUS ITaBHBIX MAKCUMYMOB IIPH MaI€HUU
MOHOXPOMAaTHYECKOTO CBETa Ha TUPPAKIMOHHYIO peméTKy. [lonspuzanus ceera.
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IEP:KaAHUE

(conepkaHue NPUKJIATHOrO0 MOAYJIs1) TeXHNYECKHe YCTPOHCTBA UIPAKTUIECKOE
IPUMEHEHHE:0UKH, JIyTa, GOTOoAaINIapat, MPOSKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOII,
BOJIOKOHHASIOTITHKA, TU(PPAKIUOHHAS PEHIETKA, TOJISIPOU.

Pa3Butne cpenctB cBs3um u paamo. OTKpPHITHE W TIPUMEHEHHE BBICOKOTEMIIEPATypPHOM
cBepxnpoBoaumocTr; CoBpeMEeHHasi CITyTHUKOBasi CBsi3b, COBpEeMEHHBIE CpEICTBAa CBS3H.
PenTtreHoBckue nyun M WX TPUMEHEHHE B TEXHUKE, MenuiuHe. lomorpaguss u ee
npuMeHenue. [Ipenensl IpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

Jlabopamopusie padomot. V3MepeHue noka3aress MpeIoMICHUS CTEKIA. JITIP-
1
Pa3nen 6. OcHOBBI crienuaabHOI Teopuu oTHocUuTeIbHOCTH (CTO) 2
OcHoBBI I'panuIpl IPUMEHUMOCTH KJIacCHUYECKOM MeXaHUKH. [locTynaTel crienuanbHON TEOPUU OK.03
CHEIMAIbHOM OTHOCHUTENIbHOCTH: HHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETA B BaKyyMe,IPUHIIUTT OK.04
TEOpUHU OTHOCUTEIBHOCTU DHHIITEHHA. OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMEeIJICHUE BPEMEHH U OK.05
OTHOCUTEJIbHOCTH COKpAILEHHUE JUIMHBI. DHEPIHs U UMITYJIbC PEISITUBUCTCKON YaCTULIBI.
CBs13b Macchl € SJHEPTUEN U UMITYJILCOM PEISTUBUCTCKON YaCTHULIBI. DHEPrHUs MOKOSI.
Pasznen 7. KBanroBasi pusuka 10
DNeMEHTHI ®otonbl. Popmyia [lnanka cBsi3u sHEpruu (HOTOHA € €r0 YaCTOTON. DHEPrus U UMITYJIbC OK.03
KBaHTOBOMU ¢dotona. 3akonsl poTodrdhdexra. Ypasuenue DitHmreitHa s potosddexra. «Kpacnas OK.04
ONTHUKHU rpanuua» poroaddexra./laBieHne cBeta. XUMUYECKOE IEHCTBUE CBETA. OK.05
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKAHUE
(conep:kaHMe NMPUKJIAJTHOI0 MOAYJisi) TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE
npUMeHeHue: GOTO3IEMEHT, POToAaTUNK, COTHEUHAas OaTapes, CBETOIHO/
Crtpoenue atoma Mopens atoma Tomcona. OnbiTeiPesepdopaa mo paccessHuio OK.03
a-yactull. [Inanerapuas mogensaroma. I[loctynatel bopa. U3nydyenue u nornomenue GoToHOB OK.04
IIPU [IEPEXO/I€ ATOMA C OJHOTO YPOBHS SHEPruu Ha Ipyroi. Buasl cnextpos. CriekTp ypoBHEH OK.05
9HEPruu aToma Bojopoaa.BonHoBbie cBoiicTBa yacTuil.. KopmyckynspHO- BOIHOBOM Iyalnu3M. OK.07
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IIpodeccnoHAILHO-0PUEHTHPOBAHHOE COAEP/KAHUE

(comep:xaHne MPUKJIATHOTO MOYJIA)

TexHuueckue ycTpoicTBA M NIPAKTUYECKOE IPUMEHEHME: CIEKTPAJIbHBIA  aHau3
(cnexkTpockomn), Ja3ep, KBAHTOBBIN KOMIBIOTED.

K 1.1

ATOMHOE AP0

OtkpeiTue paguoakTuBHOCTH.OnbIThl Pe3epdopaa mo onpeneneHnio coctaBa paguoakTUBHOTO
n3nydenusi. CBoicTBa anb(a-, 6eta-, ramma-usnydeHus. OTKpbITHE TIPOTOHA U HEUTPOHA.
3apsin siapa. MaccoBoe uncio siapa.3oromnsl. Anbda-pacman. DIEKTPOHHBIN U TO3UTPOHHBIN
Oeta-pacnan. 'amma-usnydyeHue. 3aKOH paJiMOaKTUBHOIO pacnaja. DHEepPIrus CBA3U HYKIOHOB
B s1ipe. SnepHble cuibl. JledexT Maccsl sipa. SnepHble peakiuy. J1eMeHTapHbIe YaCTUIIBI.
OTkpbITHE TO3UTPOHA. MeTo1bl HAOIIOICHHUS U PErHUCTPALIMH JIEMEHTAPHBIXYACTHUL.
@yH/IaMEHTAJIbHBIE B3aUMOICHCTBUS.

IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKAHUE

(conep:kaHMe MPHUKJIATHOTO MOY.JIsI)

EnuncTBO m3ndeckoit KapTUHBI MUpa. TeXHUYECKHe YCTPOUCTBA U MIPAKTUYECKOE
IpUMEHEHHUE: 103UMETp, Kamepa Bunbcona, simepHsblil peaktop, aToMHasi 6oMoa.

Henenue ucuntes saep. Anepuoiit peaktop. Tepmosaepusiii cuaTe3. [IpodieMsl u
MEPCTIEKTUBHI SAAEPHON SHEPTETUKHU. DKOJIOTUUECKHE aCTIEKThI sII€PHOMIHEPTeTHKY.

Pa3jen 8 . DjieMeHTBI aCTPOHOMUM U ACTPOPU3UKH

DJIeMEHTBI Otanbl pa3BUTUs acTpoHOMUH. [IpuKiiaHOE 1 MUPOBO33PEHUECKOE3HAUCHUE ACTPOHOMUMU. OK.03
aCTPOHOMUU U Bup 3Bé3nH0TO HeOa. Co3Be3aus IpKue 3BE3/bI, TUIAHETHI, UX BUIUMOE NBHKeHHE. CoMHeuHas OK.04
cuctema. Comuile. ConHevyHasi akTUBHOCTb. MicTounuk sHeprun CoJiHia u 3BE31. 3BE3MbI, UX OK.05

acTpopU3HKHU

OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMMa «CHEKTpaIbHbIA KJIACC — CBETUMOCTB). 3BE3/IbI
[JIaBHOM MOCJIE€10BaTEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY IS 3BE3/IJIaBHOM
nocJe0BaTeabHOCTU. BHyTpeHHee cTpoeHue 3B€37. CoBpeMEHHbIE IPECTABICHUS O
IIPOUCXOXKACHUU U 3BoroMUCoiiHIa U 3BE3/1. Tunbl rajakTuk. PaguoraiakTuky U KBa3aphl.
Y&EpHble pIpHI B siapax raakTuk. Beenennas. Pacmmpenue Beenennoit. 3akon Xab6:ma.
Paz6eranue ranaktuk. MerarajgakTuka. JTarbl )KU3HU 3BE311. Muteunslii [1yTe — Hama
lNanakruka. [lonoxxenue u nenxenue Connuas ["anaktuke. Hepeménusie mpodieMsl
actponomuu. Teopust bonbioro B3psiBa. PenukroBoe uznydenue. MacmraOHasi CTpyKTypa
Bcenennon.
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Paznen 9 . O6o0maroiee noBTOpeHue

Oo6o0maromee
MOBTOPCHHE

O0o0011IeHHE U cUCTEMaTU3alUsICOAEP KaHus pa3ziesioB Kypeca «MexaHukay, «MonekyispHas
(¢u3nKa 1 TEPMOANHAMUKAY, «DIEKTPOJUHAMUKAY, «Konebanusu BoIHb, «OCHOBBI
CHeNHaTbHONTEOPUN OTHOCUTEIBHOCTHY, «KBaHTOBas Ppusnkay, «IeMEeHTHIACTPOHOMUU U
actpodusuku». Posib GU3MKN 1 aCTPOHOMHH B 5KOHOMUYECKOM, TEXHOJIOTUUYECKOMH,
COLIMAJIBHOM M 3TUYECKOH chepax eaTeIbHOCTH YeJIOBEeKa, POjib U MECTO (PU3UKH U
ACTPOHOMHH B COBPEMEHHOM HAYYHOUM KapTHHE MHUPA, 3HAYCHHUE ONUCATEIBHOM,
CHUCTEMATHU3UPYIOIIEH,00bICHUTEIFHON M TPOrHOCTHYECKON (PYHKIUI (PU3MUECKON TEOPHH,
poib puznueckoil Teopuu B GOPMHUPOBAHUN IPEICTABICHHN 0 (PU3NUYECKOI KapTHHE MHpa,
MecTO (pU3HUECKOM KapTUHBI MUPA B 00ILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
NpeCTaBICHUN O IPUPOJIE.

OK.03
OK.04
OK.05

IIpomexyTounas arrecranmsa — Au(depeHINPOBAHHBIN 3a4€T

BCEI'O:

108

(102+6 JITIP)
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