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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
npoeCCHOHAILHOW HAIPABICHHOCTH IPOrpaMM CpPeIHero MnpodeccuoHanbHOro 0o0pa3oBaHMS,
peanu3zyemMbix Ha 0a3e OCHOBHOTO oOmiero oOpa3zoBaHus», KoHmenmuu mpernoaBaHus ydeOHOTO
npenmera  «®Pusuka» (Y1Bepxknena pemeHueM Kosmernn MuHHCTEpCTBA  NPOCBEIIECHUS
Poccuiickoit @eneparuu npotokoi ot 3 nexkadps 2019 r. Ne [IK-48n.), ®T'OC CIIO no npodeccun
54.01.20 I'padmueckuit quzaitnep (mpuka3 MunuctepcTBa oOpazoBanusa 1 HayKu P® ot 9 nexabps
2016 r. Ne 1543)

Copneprkanue nporpaMmsl 1o (pU3MKe HAIpaBIEHO HA (JOPMUPOBAHHE €CTECTBEHHO-HAYyYHON
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
o0y4yeHHs, a TaKXKe YYUTHIBAET HEOOXOIMMOCTh PEaIM3alUU MEXKIIPEIMETHBIX CBs3eH (pu3Mku ¢
€CTECTBEHHO - Hay4HbIMM Y4YeOHbIMH mpeameTamu. B Hell ompenenstorcs OCHOBHBIE LIETU
u3yueHuss (QU3MKH Ha YpPOBHE CpEIHET0 NPO(PECCHOHATBHOTO O0pa3oBaHMs, IUIAHHUPYEMbIE
pe3yIbTaTIOCBOCHUS Kypca (pru3uku Ha 6a30BOM ypOBHE.

du3nka Kak Hayka o0 HanOoJiee 00IIUX 3aKOHAX MPUPObI BHOCUT CYLIECTBEHHBIH BKJIAJ B
CUCTEMY 3HaHUH 00 OKpY’KaroIeM mupe. Kypc ¢usuku — cuctemooOpasyromuid s
€CTECTBCHHO-HAYYHBIX YYE€OHBIX NPEIMETOB, IMOCKOJBbKY (DM3MYECKHE 3aKOHBI JIE)KAaT B OCHOBE
MIPOIIECCOB U SIBJICHUH, N3y4aeMbIX XUMHEH, Onosoruei, pusnueckoit reorpadueii 1 acTpoHOMUEH.
Vcnonb30BaHue M aKTHBHOE NMPUMEHEHUE (PU3UYECKUX 3HAHWM OMpeAessieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIMH B cdepe SHEpreTHKH, TPaHCIOopTa, OCBOCHMS KocMoca,
MOJy4eHHUsT  HOBBIX ~ MaTE€pHAJIOB C 3a/JlaHHBIMU CBOWCTBaAaMM M Jpyrux. Msyuenuwe usuku
BHOCUT OCHOBHOW BKJIaJ B (dopMHpOBaHHE ECTECTBEHHO-HAYYHOW KapTHUHBI MHpa
oOyyaromuxcs, B popMUpOBaHUE YMEHHI MPUMEHATh HAYYHBIH METOJI MO3HAHUS MPH BHITIOJTHEHUHT
UMUY4YEeOHBIX UCCIICIOBAHUI.

B ocHoBY Kypca ¢pu3nku Ans ypoBHS CpeAHEro NpopecCuoHaIbHOr0 00pa30BaHUs MOJI0XKEH
psiA uael, KOTOpble MOXHO paCCMATPUBATh KAK MIPUHIUIIBI €70 TOCTPOSHMSL.

Hoesn yenocmnocmu. B cOOTBETCTBUU C HEW KypcC SIBISIETCS JOTMYECKH 3aBEPIIEHHBIM, OH
COJCPXKHUT MaTepuan M3 BCEX pa3fefioB (PM3UKH, BKIIOYAET KAaK BOIMPOCHI KJIACCMYECKOW, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBEeTCTBUM ¢ HEH MaTepHal Kypca (U3HKH 00beIUHEH BOKPYT
¢usnueckux teopuid. Benymum B kypce sBisercs GopMUPOBaHUE MPEICTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BEIIECTBE U IOJIE.

Hoesn cymanumapuzayuu. EE peanuzanus npeanojaraeT HCIOIb30BaHUE T'yMaHUTapHOTO
noTeHuana GU3NYECKONH HayKH, OCMBICICHHE CBSI3U Pa3BUTUS (DU3MKM C Pa3BUTHEM OOIIECTBa, a
TaKXke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U SKOJIOTMYECKUMHU IPOOIeMaMHU.

Hoes npuknaonoti HanpaénennHocmu. Kypc Gu3uky npeanosaraeT 3HaKOMCTBO C
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IIUPOKUM KPYIOM TEXHUYECKUX M TEXHOJIOTUICCKHUX MPUIIOKCHUH N3YUICHHBIX TCOPHIH 3aKOHOB.

Hoes skonoeuzayuu peanusyercs TMOCPEACTBOM BBEACHUS DJIEMEHTOB COJEpKaHUS,
MOCBSIMIEHHBIX ~ DKOJIOTUYECKUM  Mpobiaemam COBPEMEHHOCTH, KOTOpBIE CBSI3aHEI C
pa3BUTHEM TEXHMKHM M TEXHOJOTHH, a Takke OOCYXICHHS Mpo0jeM palrdOHAIBLHOTO
MIPUPOJIONIONE30BAHUS U IKOJIOTUIECKON 0€30IacHOCTH.

Bonbiioe BHUMaHUE yaensieTcsl pelIeHHI0 Pacu€THBIX U KaueCTBEHHBIX 3aaad. [Ipu sTtom
JUIST pacu€THBIX 3a7a4 MPHUOPUTETOM SIBISIOTCS 3aa4d C SBHO 3aJaHHOW (PH3UYECKOW MOJEbIO,
MTO3BOJISIONINAE MPUMEHATh U3ydeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jena Kypca,
TakK U I/IHTGFpI/Ip}ISI 3HAHUA U3 pa3HI>IX paBI[eJIOB. I[J'ISI KAa4CCTBCHHBIX 3aJ1a4 HpI/IOPI/ITCTOM SABJIAKOTCA
3a/laHusl Ha OOBSCHEHUE MPOTEKaHUS (HU3MUYECKUX SBICHHUM M MPOIECCOB B OKPYXKAIOIMICH JKU3HH,
TpeOyrolre BpIOOpa PU3NUECKON MOJIEIHN JIJIsl CUTYAIlH IPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

OcHosHbiMu yeramu uzyuenus uzuxy Ha 6a3e OCHOBHOTO OOIIETO 00pa30BaHUs SBIISIOTCS:

dbopMHpOoBaHHE HHTEpeca W CTPEMJICHHS OOYYaOIUXCA K HAyYHOMY H3yYCHHIO TMPHPOJIBI,
pa3BUTHE UX HHTEIIEKTYAIBHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHHH O HAaydyHOM METOJI€ TMO3HaHus U  (opMupoBaHHe
HCCJIEIOBATENIbCKOTO OTHOIICHUS K OKPY>KAIOLIUM SIBJICHHSIM;

(dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ylibTaTa HM3Y4YCHHS OCHOB CTPOCHUS
MaTepuH 1 (yHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

dopmMHupoBaHUE YMEHMH OOBSCHATH SIBICHUS C HCIOJb30BaHUEM (PU3MUECKUX 3HAHUHA U
HAy4YHBIX JI0Ka3aTEJbCTB;

¢dbopmMHpoBaHUE MPEICTABICHUI O poiu (GU3NUKU JUISL Pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJOTHUH.

Hoctmxenne »Tux  1ened  oOecrneynBaeTcsl  peUICHHMEM  CIEAYIOUIMX  3aday B
MpoIriecce U3yuyeHus Kypca (GU3uKH Ha YPOBHE CPEIHETO 0OIIET0 00pa3oBaHUs:

npuoOpeTeHrue CUCTeMbl 3HaHW 00 o0mmMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUAX, BKIIOYAs MEXAHHKY, MOJEKYISIPHYIO (PU3UKY, DJIEKTPOJUHAMUKY, KBAHTOBYIO (PH3UKY H
3JIEMEHTHI ACTPOPU3UKH;

(dopMHupoBaHHE YMEHUI NMPUMEHATh TEOPETUUYECCKHE 3HAHMSA ISl OOBSICHEHUS (DU3NIECKHUX
SBIICHUA B TPUPONE W IS TPUHATHS TPAKTHUECKUX PEIICHUHB MOBCETHEBHOM KU3HH;

OCBOGHHE CIIOCOOOB PEILEHUs] PAa3IUYHBIX 33/1au C SIBHO 33JaHHON (PU3UYECKON MOJIENbIO,
3a/1a4, [MOJpPa3yMEBAIOIIUX CAMOCTOSITENIbHOE co3faHue (U3MYEeCKOW MOJeNu, aJeKBaTHOM
YCIIOBHSIM 3a]1a4H;

NOHMMaHHe (U3NYECKHMX OCHOB M MPHUHLUIOB JEHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MIPOLIECCOB, UX BIUSHHS HA OKPYXKAIOILYIO CPENy;

OBJIQJICHHE METOJ]aMH CAaMOCTOSITEJIbHOIO IUJIAHWPOBAaHUS W MpPOBEACHUS (PU3MUECKUX
SKCIIEPUMEHTOB, aHalM3a M HHTEepHpeTrauuud UHGOpMaLMU, OIpEAeNeHUus] JOCTOBEPHOCTH
MOJIyYEHHOTO pe3yibTaTa;

CO3/IaHUE YCIIOBHM Ui DPa3BUTHA YMEHHUH MPOCKTHO-HCCIIENOBATEIHCKON, TBOPUECKOM
NeSITETbHOCTH.

[Tpu peanmzanuu comepkanus yaeOnoro npeamera OYIL.08 duznka MakcuMmaibHas
yaeOHasi Harpy3ka oOydaromuxcs coctaBisieT - 152 vaca, w3 HuX: JIeKIMOHHBIC 3aHsATHsA — 130
9acoB M JabopaTopHBIE 3aHATHS — 22 Jaca.



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 NPUMEHEHUE: CIHUIOMETp, JBUKEHUE CHAPSAJOB,
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 NBHKEHNUS [IApUKa 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 cumibl. YcnoBusi paBHOBECHS! 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 MatepuanbHOR TOUKH (T€Nla), CUCTEMbl MaTE€pHaNbHBIX ToueK. MMmmynbc 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.

W3meHeHne BHYTpeHHEW 5HepruM (TemiepaTypbl) Tena mpu Temonepenade. OmNbIT 1O
a71abaTHOMY 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. Azpecammnsie cocmoanusn eeuwjecmea. @azosvle nepexoovl

[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 CBONCTB KPHUCTAJIIOB.
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. DIEeKTpUuuecKuil 3apsan. [[Ba Buaa snexkTpuueckux 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 3JIEKTPUYECKOTO 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
amnmapar, 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.

TexHu4ecKkne yCcTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIIEpPMETpP, 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 HMHIYKIUM MarHUTHOTO 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
IIOCTYNATEeJIbHO B OJHOPOJHOM MarHutHoMm noie. IlpaBuno Jlenna. MunyktuBHOCTB. SIBReHME
CaMOMHIYKIMU. DJIEKTPOABMKYIIAasl CUIACAMOUMHIYKIIUH.

DHeprust MarHUTHOTO TOJISI KAaTYILKHU ¢ TOKOM.DJIEKTPOMarHUTHOE IOJI€.

TexHuueckue yCTpOHMCTBA M  INPAKTUYECKOE IPUMEHEHHWE: IIOCTOSHHBIE MAarHUTHI,
JJIEKTPOMArHUTBI, IEKTPOABUIaTENb, YCKOPUTENIN YIEMEHTAPHBIX YaCTUL, MHAYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OnbiT Opcrena. OTKIOHEHHUE 3JEKTPOHHOTO My4YKa MArHUTHBIM TosieM. JIMHUKM WHAYKIUU
MarHUTHOTo mnouid. BzaumoneiictBue AByxX 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

KonebarenpHast cucrema. CBoOogHble MexaHMueckue KojeOaHus. ['apmoHnueckue
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 M IEHCTBYIOIIEE 3HAUCHUE CUIIBI TOKA U HAIIPSKEHUS.

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

TexHu4eckne ycTpoucTBa M MPAKTHYECKOE MPUMEHEHHE: dJIEKTPUYECKUI 3BOHOK, IT'€HEepaTop
IIEPEMEHHOI0 TOKA, JIMHUM JIEKTpoIepeaay.

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.

DJIEKTPOMAarHUTHbIE BOJIHBI. YCJIOBHS H3JIYYEHHUS JJICKTPOMArHUTHBIX BOJIH. B3aumHas
opueHTanus BekTopoB E, B, V B anexTtpomarautHoil BonHe. CBOWCTBA 3IEKTPOMArHUTHBIX BOJIH:
OTpakeHHEe,  MpeJNoMJIeHHe,  moispusauus,  audpakuus,  uHrepdepenuus.  CKOpoCTb
9JEKTpOMArHuTHBIX BOJH. Illkama smekTpoMarHUTHBIX BOJH. [IpuMeHEHHE 3JEeKTpPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[IpuHuunel paavocBs3u U TeneBuAeHUs. Panuonokarus. DIeKTPOMArHUTHOE 3arpsi3HEHHE
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 UCTOYHHK 3Byka. Habmionenue oTpakeHus U MpeloMIIeHUsS MeXaHU4YeCcKuX BoJH. HaOmroneHue
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,
MoJIIpU3anus, AUQPPaKIysl, HHTEPPEPEHITUS.

Tema 3. Onmuxa

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

Otpakenue cBera. 3aKoHBI OTpakeHHs cBeTa. llocTpoeHne wU300paKEHUIB MIJIOCKOM
sepkane. I[Ipenomnenue cBera. 3aKoHBI MPENOMIICHHS CBeTa. AOCONIOTHBIM TOKa3aTeNb
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
uHTEep(EPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHHUKOB. Judpakius crera.
Hudpakumonnas pemérka. YcloBUEe HAOMIONEHHUS TJaBHBIX MAaKCUMyMOB TIpU MaJCHUHU
MOHOXpPOMaTHYECKOT0 CBeTa Ha HudpakumonHyto pemeTky. [lonspuzanus cBeta.

TexHuueckue YCTpOHCTBA M NpaKTUYECKOe TMPUMEHEHHE: OYKM, JIyna, QoTroamnmapar,
MIPOEKIMOHHBIN amnmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI ONTHKA, JU(PPAKIUOHHAS PEIIETKa,
MOJIIPOUI.

Jlemoncmpayuu

[IpsiMonuHeitHOE paclipOCTpaHEHHE, OTPAKEHNUE U IPEIOMIIEHUE CBETA.

Onrtuyeckue npudopsel. [loHOE BHyTpeHHEe oTpakeHue. Mojenb cBeToBoja. MccnenoBanue
CBOMCTB M300paKeHHI B JIMH3AX.

Monenun MuKpockoma, Teneckona. HaOmronmenue wuHTepdepeHnnu cBeta. HabmoneHue
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nudpaxuu ceeta. HabmoieHue qucnepcun ceera.

[Tonyuenue cnekTpa ¢ momoIIkko npu3Mel. [loaydeHue crnekTpa ¢ TOMOIIbIO AU(PPaKIIMOHHON
pemérku. Habmronenne noasipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomul

N3mepenue mokaszarens MpeloMiieHUs cTekia. lccnemoBanue CBONCTB M300pakeHUU B
nuH3ax.Halmronenue qucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI clieNHAIBHOI T€OPHH OTHOCHTEIBLHOCTH

I'paHnubl TPUMEHMMOCTH KJACCUYECKOW MeXaHukd. IlocTynaTel cnenHalbHOM TeopuH
OTHOCUTEJIBHOCTH: HWHBApPUAHTHOCTh MOJYJSL CKOPOCTH CBETa B  BaKyyMme, MPUHIIUII
OTHOCUTEIBHOCTH OMWHIITEHHA. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHHE BPEMEHHU U
COKpaIIeHHUE JJIMHBI. DHEPIUsl U UMITYJIbC PEISTUBUCTCKOM YAaCTULIBI.

CBs13b MacChI ¢ PHEPTUEH U UMITYJTECOM PEISTUBUCTCKOM YaCTHIIBI. DHEPTHS TTOKOSI.

Paszpnen 7. KBantoBas ¢pusuka

Tema 1. Dnemenmot Kanmogoii onmuKu

®ortonbl. ®opmyna [Inanka cBa3u sHepruu (HOTOHA C €ro YaCTOTONH. DHEPrus U HUMITYIbC
¢dorona. OtkpeiTie u uccinegoBanue Gorodddekra. Omnbitel A.I'. CromeroBa. 3aKOHBI
dbotorddekra. YpaBuenne DitHmTeitHa 1 poroaddexra. «KpacHas rpanuna» ¢pororddexra.

Hasnenue ceeta. OnbiTel [1.H. JIeOeneBa. XumMuueckoe 1eHCTBUE CBETA.

TexHU4YecKkne YyCTPOWCTBA M MPAKTUYECKOE TPUMEHEHHUe: (POTOAIEMEHT, (OTOAATUHK,
coJHeyHast OaTapesi, CBeTOUO/.

Jlemoncmpayuu

®dotordPext Ha yCTaHOBKE C IMHKOBOW IIaCTHHOW. McciiemoBanue 3akOHOB BHEITHETO
dorordpdexra. Creroamon. ComHeunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. Ombitel Pesepdopna mo paccesnuro o-yactuil. I[ImanerapHas
Mozenb aroma. [loctynatel bopa. M3nydenue u nornomnienre GOTOHOB MPUTIEPEXOJIE ATOMA C OJTHOTO
YpOBHS SHEPruu Ha ipyroi. Bunel ciektpoB. CeKTp ypoBHEWIHEPruU aTOMa BOAOPOA.

BousiHoBBIE cBOMCTBa yacTull. Bosubl ae bpoissa. KopnyckyisipHO-BOJIHOBOM JTyalii3M.

CrnoHTaHHOE U BBIHYXJACHHOE H3TyyeHHe. TeXHMUEeCKHE YCTpPOWCTBA M MPAKTUYECKOE
MIPUMEHEHHE: CIIEKTPAJIbHBIN aHAIH3 (CIIEKTPOCKOM), Ja3ep, KBAHTOBbII KOMITBIOTE.

Jlemoncmpayuu

Monens onbita Pesepdopna. Onpesenenre JIHMHBI BOJIHBI Ja3epa.

HabumroneHne nuHeRvaThIX CrieKTpoB u3nydenus.Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomer HabnroneHue IMHEHYATOTO CIIEKTpa.

Tema 3. Amomnoe sopo

OKCIIEPUMEHTBI, JTOKa3bIBAKOUIUE CIIOXKHOCTh CTPOECHUS sAApa. OTKpPBITHE PaJIWOAKTUBHOCTH.
OmnbiTel Pesepdopna nmo ompezneneHuro cocraBa paJnoaKTHUBHOrO u3nydeHus. CBoiicTBa ambda-,
Oeta-, raMMa-u3nydeHus. BrusHue pagnoakTHBHOCTH HAXKUBBIE OPTaHU3MBI.

OTkpeiTHEe poTOHA M HeWTpoHa. HyknmonHas monens anpa I'eiizen6epra— MBanenko. 3apsia
sapa. MaccoBoe yucio sapa. M3orombl. Anbda-pacnaz. DJIEKTPOHHBIM W TO3UTPOHHBIA OeTta-
pacnaza. 'amma-uznyuyenue. 3akoH paiMOaKTUBHOTO pacnaa.

DHeprusi CBSI3W HYKJIOHOB B sijipe. Snepnbie cuibl. Jledekt macchl sapa. SInepHple peakium.
Henenue u cunres suaep. Anepusiii peakrop. TepmosinepHsiii cunTes. [IpoGieMbl U nepcreKTUBBI
SIIEPHOM YHEPreTUKHU. DKOJOTMYECKUE ACTIEKTHI IE€PHON SJHEPTETUKU.

DOnemeHTapHble yacTUlbl. OTKphITHE MO3UTpPOHA. MeToabl HaONIONEHUS U PETrUCTpalvu
dJ€MEHTapHBIX dacTull. DyHIaMeHTadbHbIE B3aUMOACHCTBUSA. EnuHCTBO (pu3nueckoi KapTHHBI
Mupa. TexHudeckue YCTPOWCTBA M INPAKTHUYECKOE IPUMEHEHUE: JO3UMETp, Kamepa Buibcona,

12



SIZIGPHBIN PeaKTop, aToMHast bomoa.

Hemoncmpayuu CUETYUK HOHU3UPYIOIIUX YACTHII.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue TpekoB yacTHll (10 TOTOBBIM (oTorpadusim).

Pa3gen 8. DiieMeHTBI aCTPOHOMHUM H aCTPO(PHU3MKHU

Otanbl pa3BUTHs acTpoHOMUU. [IpUKinagHOe 1 MUPOBO33pEHYECKOE 3HAUEHUEACTPOHOMUH.

Bun 3Bé3nnoro wHeba. Cos3Be3nusi, sgpkue 3BE3IbI, IUIAHEThI, HUX BUIUMOE [BHKECHHE.
Conneunas cuctema. Connue. ConHeuHas akTHBHOCTh. Mctounuk sHepruu CoyiHIIa W 3BE3.
3BE3/1bl, UXOCHOBHBIE XapaKTEPUCTUKH. JlMarpaMMa «CHEKTPaIbHBIM KIIACC — CBETUMOCTbY. 3BE3/IbI
[JIABHOM TMOCJIEIOBATENbHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTBbY» i 3BE3[ TJAaBHOM
MOCJIEIOBATENIBHOCTU. BHyTpeHHee cTpoeHue 3BE3N. CoBpeMeHHbIE  MPEICTABICHUS O
MPOUCXOKACHUH ¥ 3BoJonK CoJTHIIA U 3BE3T. DTarbl )KU3HU 3BE3I.

Mneunsiii [lyts — Hama I'anaktuka. [lonoxxenue u aBumxenue Connua B [Namaktuxe. Tumsl
rajakTuk. Pagvoranaktuku u kBasapsl. UEpHbIE NBIPHI B si/ipax ranakTuk. Beenennas. Pacmmpenue
Bceenennoii. 3akon Xa06na. Pas0Oeranme ramaktuk. Teopusi bonbmioro B3pbiBa. PennkroBoe
m3nydeHre. MacmTaOHas cTpykrypa Bcenmennoi. Meraramaktuka. Hepeménnple mpoOiieMbl
ACTPOHOMUH.

Yuenuueckue nabnrooenus

HaGmroieHrst HEBOOPYKEHHBIM TJIa30M C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUHN IS
OIIpEIeICHUs] TIOJIOKEHUS] HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3AMs
Ceepnoro noxymapus u sipkue 38€31b1. Habmonenus B teneckon JIyHsl, minanet, Mneanoro [Tytu.

O06o0maroniee NOBTOpeHNe

Ponb ¢pusuku 1 aCTpOHOMUHU B SKOHOMUYECKOM, TEXHOJIOTMYECKOM, COIMATbHON U 3TUYECKOU
chepax JIEATENBHOCTH YENOBEKa, pOJb U MeCTO (UMK W aCTPOHOMHHU B COBPEMEHHOM
HAyYHOM KapTUHE MHpa, poib (Qu3ndeckoil Teopud B (HOPMUPOBAHMM TPEACTABICHUUA O
¢bu3nueckoi KapTHUHE MHUpPa, MECTO (U3MUECKONM KapTHUHBI MHpaB OOIIEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX IIPEACTABICHUM O IPUPOJIE.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢u3uku 0a30BOr0 ypOBHS OCYHIECTBISIETCS C YUETOM COACPIKATEIBHBIX
MEXIIPEIMETHBIX CBSI3EH C KypcaMH MaTeMaTUKU, ONOJIOTUH, XMMHUH, Teorpa(uu U TEXHOJIOTHH.

Mesicnpeomemnuvie nouamus, CBS3aHHbIE C W3yYEHHMEM METOJIOB HAy4YHOTO IO3HAHUA:
SBIICHUE, HAY4YHBIA (akT, THmore3a, (Qu3nueckas BEJIWYWHA, 3aKOH, TeOpws, HaOJI0JICHHE,
HKCHEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPECHHE.

Mamemamuxa: pelrieHne CUCTEMbl YpaBHEHH, TUHEHHAst QyHKIM, napadona,runepoosa, ux
rpaduKd M CBOWCTBAa, TPUTOHOMETpUYECKHE (YHKLUUHU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HUX MPOCKUUH HAa OCH KOOPJIUHAT,
CJI0’)KEHUE BEKTOPOB.

buonocus: MexaHmdeckoe IBMKEHHE B KUBOW mpupoze, nuddysus, ocmoc, TEmIooOMeH
KMBBIX OPraHU3MOB (BHJbI TEIUIONEpENaud, TEIUIOBOE PAaBHOBECHE), HJICKTPUUYECKHE SIBICHUS B
KUBOH IIPUPOJE.

Xumus: TUCKpPETHOE CTPOEHHE BEIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHAsI Macca, TETJIOBBIE CBOMCTBA TBEPIBIX TEJ, )KUIAKOCTEH U ra30B, IEKTPHUECKUE CBOKWCTBA
METAJUIOB, SJEKTPOIUTHYECKAs TUCCOIMALINS, TATbBAHUKA.

TI'eoepaghus: BaxxHOCTH BO3/yXa, BETPHI, 0apOMETP, TEPMOMETD.

Texnonoeusa: npeodpazoBaHUe IBMKEHUHM C MCIIOJIb30BAaHHMEM MEXaHU3MOB, YUET TPEHHUS B
TE€XHUKE, NOJIINIHUKK, MCIOJb30BaHHE 3aKOHA COXPAaHEHHMs HMIYJIbCaB TEXHUKE (pakerTa,

BOJOMET U JIpyTue), IBUTATEIh BHYTPEHHETO CrOpaHus, napoBas TypOuHa, ObITOBOM XOJOAMIIbHHUK,
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KOHAUIMOHED, TEXHOJIOTUH MOJIyUYEHHUsI COBPEMEHHBIXMATEPHAJIOB, B TOM YHCIIe HAHOMAaTEepPHAIOB, U
HAHOTEXHOJIOTUH, DJIEKTPOCTATHYECKas 3aluTa, 3a3eMJICHHE DSJIEKTPONpHOOpPOB, KCEPOKC,
CTPYMHBI TpUHTEp, JJIEKTPOHArpeBaTeNbHbIE MPHOOPHI, 3IIEKTPOOCBETUTENBHBIE MPUOOPHI,
raJibBaHMKa.

Mamemamuxa: pelIeHUE CUCTEMBbl YpaBHEHHH, TPUTOHOMETpUYECKHE (YHKLIHU: CHHYC,
KOCHUHYC, TaHT€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M UX
MPOEKIIMH Ha OCU KOOPAHMHAT, CJIOXEHHE BEKTOPOB, MPOM3BOAHBIEC AJIEMEHTAPHBIX (YHKIIMIA,
MIPU3HAKH MTOJ00MS TPEYTOIBHUKOB, OTIpEAeIICHIE TUTOMAAN IIOCKUX (GUTYp 1 00bEMa Ted.

bBuonoeus: snekrpuyeckue SABICHHUS B )KUBOW NPUpPOAE, KOJeOaTeNbHbIEC ABIKEHHUS B KUBON
IIPUPOJIE, ONTHYECKHUE SBJICHUS B JKMBOM NPUPOJE, AECUCTBUE paJMallid Ha )KUBBIE OPTaHU3MBI.

Xumusa: CTpoeHHE aTOMOB U MOJEKYJ, KPHUCTAJUIMUECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHuUs KPUCTAJUIMYECKON PEIETKH, CIIEKTPaJIbHbIN aHaIu3.

l'eocpagpus: MarHUTHBIE TOJIOCA 3€MJM, 3aJ€KU MarHUTHBIX Py, (HOTOCHEMKA 3EMHOMN
MIOBEPXHOCTH, IIPEJICKa3aHNE 3EMIIETPSICEHUH.

Texnonoeus: TUHUM SJEKTpOIEpe/iad, TeHepaTop MEPEeMEHHOTO0 TOKa, 3JIEKTPOJBUTATEb,
WHAYKIIMOHHAS TeuYb, pajgap, paauoNpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsl ONTHKA, COJTHeUHas OaTapes.

IIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE

OcBoenne ydeOHOro mpeamera «Dusmka» TOMKHO 00€CIEUUTh TOCTHIKEHUE CIIEAYIOIIUX
JIUYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00Pa30BaTEIbHBIX PE3YIHTATOB.

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 BOCIUTAHMS

c(hOpMUPOBAHHOCTh  TPAKIAHCKOW  TO3HWIIMH  OOydYaromerocsi Kak aKkTUBHOTO W
OTBETCTBEHHOTO YJICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPAIULMOHHBIX 00IIEYETOBEYECKIX TYMAaHUCTHUECKUX U J€MOKPATHUYECKUX
[IEHHOCTEN; TOTOBHOCTh BECTH COBMECTHYIO JEATEILHOCTh B MHTEpECaX TI'paKIaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTEILHON OpraHU3alINN;

YMEHUE B3aUMOJIEMCTBOBaTh C COLMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBUHM C UX
GYHKIUSMU ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOMN U BOJIOHTEPCKOM N€ATEIbHOCTH;

2) NATPHOTHYECKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUHCKOM IPaskIaHCKOW UIEHTHYHOCTH, TATPUOTHU3MA; [ICHHOCTHOE
OTHOIIIEHHE K TOCYAapCTBEHHBIM CUMBOJIAM, JOCTHKEHHUSIM POCCUNCKUX YUEHBIX B 00J1aCTH (HU3UKH
Y TEXHHKE;
3) JAYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

C(l)OpMI/IpOBaHHOCTL HPaBCTBCHHOI'O CO3HAHHA, OTHYCCKOI'O IIOBCACHMHA, CII0OCOOHOCTD
OIICHUBATh CUTyallUI0 U TMPUHHUMATb OCO3HAHHBLIC PEIICHUA, OpPUCHTHPYIACh Ha MOpPAJIbHO-
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HPaBCTBCHHBIC HOPMBI U LICHHOCTH, B TOM YHUCJIC BACATCIIbBHOCTHU y‘léHOl"O;
OCO3HAHHUCEC JIMYHOT'O BKJIaAa B IIOCTPOCHUEC YCTOP'IQHBOFO 6yz[ymero;

4)  3cTeTHYecKoro BOCHHTAHMS:
3CTETHYECKOE OTHONIEHHE K MHPY, BKJIIOYAsk 3CTETUKY HAYYHOTO TBOPYECTBA,TPUCYIIErO
¢buznueckoil HayKe;

5) TPY/10BOr0 BOCIUTAHHUS:

MHTEpEC K Pa3NUIHBIM chepaM mpohecCHOHATBHON ACSITETbHOCTH, B TOM YHCIIE CBI3aHHBIM
c (QU3MKOW W TEXHHMKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyaymed mnpodeccun u
peanu30BBIBaTh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI; TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHUIO U
caM000pa30BaHUIO B 00J1aCTH (PU3UKHHA NPOTSKEHUH BCEH JKU3HHU;

6) IKOJIOTHYIECKOr0 BOCIUTAHHSI:

c(hOpMUPOBAHHOCTh SKOJOTHMYECKON KyJIbTyphbl, OCO3HaHHME TIJI00ANBHOIO XapakTepa
9KOJIOTUYECKHUX MPOoOJIeM; TUIAHUPOBAHWE M OCYIIECTBIECHUE JEHUCTBUI B OKPYKAIOIIEH cpeae Ha
OCHOBE 3HaHUS IIeJiel YyCTOMYMBOIO Pa3BUTHUS UelIOBEUYECTBa; PaciimpeHue ombiTa AEsITEbHOCTU
HKOJIOTUYECKOI HaNpaBICHHOCTH Ha OCHOBEHMEIOIIMXCS 3HAHUH 1Mo (pusmke;

7) LEHHOCTH HAYYHOI' 0 IO3HAHMSA:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIET'O COBPEMEHHOMY YPOBHIO Pa3BHUTHS
¢u3n4eckoil HayKH; OCO3HAHUE LEHHOCTH HAYYHOM MJEsTeIbHOCTH, TOTOBHOCTH B IIpoliecce
u3yuyeHus:  (PU3MKM  OCYIIECTBIATH  IMPOEKTHYI0 M HMCCIENOBATEIbCKYIO  JESTEIbHOCTD
WHAVBUAYAJIBHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHUBEPCAJbHbIE y4eOHbIe JelCTBHS

ba3oBble 1oruyeckue aeicTBUs:

CaMOCTOSITENIEHO  (pOpMYNIHpOBaTh W aKTYyalM3UPOBATH MPOOJIEMY, paccMaTpuBaTh c¢
BCECTOPOHHE; OMPEEIATh 1IeJIU JCATEIbHOCTH, 33]aBaTh MapaMeTpPbl U KPUTEPUU UX JTOCTUKCHUS;
BBISIBJISITH 3aKOHOMEPHOCTH W TMPOTUBOPEUHUS B PACCMATPUBAEMBIX (U3UUYECKUX SBICHUSX;

pa3pabatbIBaTh IUIAH PELICHUS] MPOoOIEeMbl ¢ YIETOM aHAlIM3a UMEIOLIUXCSA MAaTepUATbHBIX U
HEMaTepUaJIbLHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€SITEIBHOCTb, OILEHHWBATH COOTBETCTBHE pPE3yJIbTATOB LIEIISAM,
OLICHUBATh PUCKU MOCJEICTBUN JAEATEIbHOCTH;

KOOPAMHHUPOBaTh M BBIMOJIHATH pPabOTy B YCIOBHUSX pPEaAlbHOTO, BHUPTYaJIbHOTO H
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIeM.

ba3oBble ucciaenoBpaTejabcKue 1eHCTBUS .

BJIJIETh HAYYHON TEPMHUHOJIOTHUEN, KIIFOUEBBIMU MOHATUAMHA U METOAAMH buznueckoit
HayKH; BJIaJIeTh HABbIKAMH Y4€OHO-HCCIIE10BAaTENbCKON U IPOEKTHOM  JIeATEIbHOCTH B 00JacTu
(bU3UKH, CIOCOOHOCTBI0O M TOTOBHOCTBHIO K CAMOCTOSITEILHOMY TOMCKY METOJIOB PEIICHUS 3a/1a4
(U3HYECKOTO COACPKAHMS, TPUMEHEHHIO PA3IMYHBIX METOOBIIO3HAHUS;

BJQ/IETh BHUAAMU JIEATEIHHOCTH IO TMOJIYYCHHIO HOBOI'O 3HAHUS, €ro HMHTEpIpeTaluH,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3jIMUYHBIX YYEOHBIX CHUTYalUsX,B TOM YHCIE IPU CO3TaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITh IPUYUHHO-CJICICTBEHHBIC CBSI3M U aKTYaJU3UpPOBAThH 3a]]a4y, BbIJBUTAThTUIIOTE3Y
e€ pellleHus, HaXOUTh apTYMEHTHI JJIs 10Ka3aTelIbCTBA CBOUX YTBEPIKIICHUH,3aaBaTh MapaMeTphl
Y KPUTEPUU PELICHUS;

15



aHAJM3UPOBATh MOIYYCHHBIE B XO/€ PEIICHHS 3a/1a4i Pe3yIbTaThl, KPUTHUECKH OLIEHUBATH
UX JIOCTOBEPHOCTH, TPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCIIOBHUSX;

CTaBHUTh M (HOPMYITHPOBATH COOCTBEHHBIC 3a7aui B 00pa30BaTEIbHON JAEATEIBHOCTH, B TOM
qHCIe P U3YUYeHUH (DU3HKH;

JlaBaTh OLIEHKY HOBBIM CUTYAallUsIM, OLIEHUBATh MPUOOPETEHHBII OIBIT;

YMETh NIEPEHOCUTH 3HAHUSA 10 (PU3MKE B MPAKTHUYECKYIO 00IaCTh KU3HEACSITEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JacTeil; BBIIBUTATH HOBBIE HIEH,
npeuiaraTb OpUrHHAJIBHBIE TOJXOAbI M PEHICHHUS; CTABUTh MPOOJIEMBbI M 3aJ[auu, JOIMYCKAIOIIHe
aJIbTEPHATHBHBIEC PEILICHHUS.

Pa6ora c undgopmanueii:

BJIAZETh  HaBBIKAMU IIOJIyYEHUS uHbopMaluu ¢buznyeckoro COJlepKaHUS U3
HCTOYHHKOB PAa3HBIX TUIIOB, CAMOCTOATCIIBHO OCYHICCTBJIATL ITOMCK, aHalInu3, CACTCMATHU3allUI0 U
UHTEpIpeTanui0 HWHQOpMAIMK pa3INuYHBIX BHAOB U (QOpPM MpEACTABICHUS; OICHUBATH
JIOCTOBEPHOCTh uHbOopMaIuy; UCIOJIb30BaTh cpencrTaa MH(GOPMaLIMOHHBIX u
KOMMYHHKAIIUOHHBIX TEXHOJOTHM B  pELICHUU KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 3a/1a4 ¢ coOmoieHneM TpeOOBaHUN IPrOHOMHKH, TEXHUKH O€30MacHOCTH,
THTHEHBI, PECypcOoCOepeKEeHUs, MPaBOBBIX M JTUYECKHX HOPM, HOPM HH(POPMALMOHHOM
0€30MacHOCTH; CO3/1aBaTh TEKCThI (PU3UYECKOTO COACPKAHUS B PA3NHUHBIX (hopMaTax ¢ ydéTom
Ha3HaueHUs WHGOpPMAIUHU U 1IeNIeBOI ayIUTOpUHU, BBIOUpas ONTUMAIbHYIO (hOpMY Mpe/ICTaBICHUS
Y BU3YaJHU3alliH.

KoMMyHuKaTHBHBIE YHHUBEpPCAJIbHbIE YueOHbIE eiCTBUA:

OCYIIECTBIISATh OOIICHHE HA YpoKaXx (U3UKK H BO BHE-YPOUYHOH JIESATEIHHOCTH;
pacrmo3HaBaTh MPEINOCHUIKH KOHQGIMKTHBIX CUTYallUii W CMATYaTh KOH(JIUKTHI; Pa3BEPHYTO H
JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

IMOHMMATh U UCIIOJIB30BATh IMPEUMYIIICCTBA KOMaH)IHOI\/’I n I/IH)II/IBI/IJIyaHBHOﬁ pa6OTBI;BI)I6I/IpaTB
TEMaTUKYy U METOJIbI COBMECTHBIX JCHCTBHI C yIETOM OOIIMX HHTEPECOB,

¥ BO3MOYKHOCTEH Ka)I0TO UjeHa KOJUIEKTHBA;

MPUHUMATH [[ETH COBMECTHOM J1eATEeIbHOCTH, OPTaHU30BHIBATH M KOOPAHMHUPOBATH ICHCTBHS
10 e€ TOCTUKEHHIO: COCTABIISATH IUIaH JIEHCTBUI, pacpeeNaTh POIH ¢ yYETOMMHEHHM YYaCTHUKOB,
00CyXIaTh pe3y/lbTaTbl COBMECTHON pabOThI;

OLCHUBATH KAaYCCTBO CBOCTO BKJIaJlda U KAXKIOT'O YHaCTHUKA KOMAaH/IbI B 06HII/II>'I PE3YJIbTAT IO
paSPaGOTaHHBIM KpUTCpUAM, IpeAjiaratb HOBBIC MPOCKTHI, OUCHHUBATL UJCHU C MO3UIIUHN HOBU3HBI,
OPUTHHAIBHOCTHU, TPAKTHUECKON 3HAYMMOCTH;

OCYIIECTBIISAITh TO3UTHBHOE CTPAaTErHUYEeCKOe IMOBEIEHHWE B PA3NIMYHBIX CHUTYalHsX,
IIPOABJIATH TBOPYECTBO U B006pa)K€HI/Ie, OBITH NHHUIIMAaTUBHBIM.

PeryisiTUBHbIE YHHBepCaJbHbIe y4eOHBbIE JeiicTBUA

Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATENIbHYIO NEATEIbHOCTh B 00JIaCTH (PU3UKU U
aCTPOHOMHUH, BBISBIIATH IPOOJIEMBI, CTAaBUTh U (DOPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATCIIbHO COCTaBJIATH IIJIaH PCHICHUA paC‘-IéTHI)IX N Ka4YCCTBCHHBLIX 3aJad, IIJIaH
BBITIOJTHEHMSI  MPAKTUYECKOW pPaboThl C  Yy4€TOM HMMEIOIIUXCS  PECypcoB, COOCTBEHHBIX
BO3MOXXHOCTEH M MPEANoYTeHUH; 1aBaTh OLIEHKY HOBBIM CHUTYAIUsIM; PACIIUPATH PaMKH y4eOHOTO
IpeJMeTa Ha OCHOBE JIMYHBIX IMPEANOYTEHUH; JeJaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €rO,
Opathb Ha ce0st OTBETCTBEHHOCTh3a PEIICHUE; OIICHUBATH MPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBATH ()OPMUPOBAHUIO U MPOSIBICHUIO SPYAHUIIMHA B 00J1aCTH (PU3UKH, TTOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHD.
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CaMOKOHTPOJIb, SMOLMOHAJILHBIN HHTE/VICKT:

JIaBaTh OIIEHKY HOBBIM CHTYAIIHSIM, BHOCUTh KOPPEKTUBBI B JCSITEITHLHOCTD, OIICHUBATh
COOTBETCTBHUE PE3YyIbTATOB IEJISIM; BJIa/IeTh HABBIKAMU TIO3HABATEILHOU pedIeKCUN KaK OCO3HAHUS
COBEPIIAEMBIXICUCTBUN U MBICITUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB M OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI peQUIeKCHH ISl OLICHKU CHUTYallH, BbIOOpa BEPHOTOPEILICHUS;

YMETh OIICHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATHh PEIICHUS [0 WX CHIDKCHUIO,
MIPUHUMATH MOTHUBBI U apPT'yMEHTHI IPYTUX [IPH aHAIN3E PE3YJIbTATOB JIEATEILHOCTH; IPUHUMATE Ce0sl,
MMOHUMAsl CBOU HEJOCTATKU U JIOCTOUHCTBA;

NPUHUMATh MOTUBBI U apryMEHTHl JPYTUX TMpU aHalKM3e pe3ylIbTaTOB JAEATEIbHOCTH,
MpU3HABaTh CBOE MPABO U MPaBO APYTrUX HA OMIHOKU.

B mporecce DOCTMKEHWS  JUYHOCTHBIX — PE3YJIBTATOB  OCBOCHHUS  IPOTPAMMBI 10
¢u3MKe IS YpPOBHS CpEIHEro o0O0Imero oOpa3oBaHusl Yy OOYYAlOMIMXCS COBEPIICHCTBYETCS
AMOIIMOHANBHBIN HHTEJUIEKT, IPENoIaralonuii chOopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE COCTOSIHUE,
BHJICTh HAINPABJICHUS PA3BUTHUS COOCTBEHHON AYMOIMOHAIBHON C(hephl, OBIThYBEPEHHBIM B ceO¢€;

CaMOpPETYJIMPOBAHMSI, BKJIFOYAIOIIETO0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH
3a CBOE IMOBEACHHE, CIIOCOOHOCTh aTaNTHPOBATHCS K AMOIMOHAIBHBIM U3MEHCHUSM U TIPOSIBIISTH
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTIKEHHIO LEIH U YyCIexy,
ONTHMU3M, UHUIIUATUBHOCTh, YMEHHUE JAeICTBOBATh, UCXO/S U3 CBOUX BO3MOKHOCTEHH;

OMIATHH, BKIIIOYAIONIEH CHOCOOHOCTh TOHMMATh ASMOIIMOHAIBHOE COCTOSHUE JPYTUX,
YUUTBIBATH €r0 MPH OCYIIECTBICHUN OOIICHUS, CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHHUIO;

COIIMANIbHBIX HABBIKOB, BKJIIOYAIOMIMX CIOCOOHOCTH BBICTpanBaTh OTHOIICHHUS C
JIPYTUMHU JTIOABMH, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3peliaTh KOH(PIUKTHI.

HNPEAMETHBIE PE3YJIbTATDBI

K koHuy oOyueHMsI HpeJMETHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpakaTh
c(OpPMUPOBAHHOCTh y O0YYAIOUINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMPHUMEpPaxX pojib U MecTo (PHU3MKK B (HOPMUPOBAHHU COBPEMEHHOM
Hay4YHOU KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKUM M TEXHOJIOTMH, B IIPAKTUYECKOU
JESATeIbHOCTH JIIOJIEH; Y4YMThIBaTh TI'PaHMIbI NPUMEHEHHUS H3YYEHHBIX (U3MUecKux Mojenei:
MaTepHualibHas TOYKa, MHEpLHUAIbHas CUCTeMa OTCUETa, aOCOMIOTHO TBEPOE TEJO, UACAIBHBIN Ia3,
MOJEIM CTPOEHUS Ta30B, XUAKOCTEH W TBEPABIX TeEJI, TOYECUHBIM JIEKTPUUECKUN 3apsAx IpHU
penreHnn (GU3NYECKHX 3a/1a4;

pacro3HaBaTh (U3MYECKHE SBICHUS (IIpolecchbl) M OOBICHATh MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KMHETUYECKOM TEOPUU CTPOEHHUs BEIIECTBA M DIJIEKTPOJUHAMHUKHU:
paBHOMEPHOE M PAaBHOYCKOPEHHOE NpPSIMOJIMHEHHOE [JBM)KEHUE, CBOOOIHOE IIaJleHUue Tell,
NBIDKEHHWE TI0 OKPY)KHOCTH, WHEpUHUs, B3aumojaeuctBue Tei, auddysus, OpOoOyHOBCKOE
JBIDKEHUE, CTPOCHHME MXHIKOCTEH M TBEPHABIX TeN, M3MEHEHHE 0o0bEMa Tel NpH HarpeBaHUH
(oxJakJeHuH), TEIUIOBOE pPaBHOBECHE, HCIAapeHHe, KOHIECHCAIWs, IUIaBlI€HHe, KPUCTAJUIM3alus,
KWIICHHE, BJIAYXHOCTb BO3/YyXa, NOBBILICHWE AABJIICHHSA Ta3a IPHU €r0 HAarpeBaHUU B 3aKPBITOM
cocyne, CBs3b MEXKIYy IapaMeTpaMH COCTOSHMs Ta3a B H30IpoLeccax, JJICKTpHU3alus Tell,
B3aUMOJICHCTBUE 3apPsAJI0B;

OIKCHIBATh MEXAHWYECKOE IBM)KCHHUE, HCIONIB3YS (DU3MYECKHE BEIWYHHBI: KOOPAWHATA,
IIyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUJAa, UMIIYJIbC Tejla, KUHETHYEeCKas
SHEprus, MOTEHIHAJIbHAs SHEpPrusi, MeXxaHuueckas paboTa, MeXaHM4YecKas MOIIHOCTb;, IpU
OMMCAaHUU MPABUIIBHO TPAKTOBATh (U3MUYECKUN CMBICI UCIIOJIb3YEMBIX BEJTUUYHMH, UX 0003HAUYECHUS U
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€AVHUIIBI, HAaXOMUTh (OPMYIbI, CBA3BIBAIONIME MAaHHYIO (U3MYECKYI0 BEIUYMHY C JIPYTUMU
BEJTMYUHAMU;

ONKCHIBATh W3YYCHHBIC TEIUIOBBIC CBOWCTBA TEJI W TEIUIOBBIC SIBJICHHS, HCIIOJIB3Ys
¢du3nyueckre BETWYMHBI: JIaBIICHUE Ta3a, TEMIIepaTypa, CpeIHss KHHETHYCCKas dHEePrus
Xa0TUYECKOTO JIBIDKEHHUST MOJICKYN, CPEAHEKBAJpaTUYHAST CKOPOCTh MOJEKYJ, KOJIUYECTBO
TEIUIOTHl, BHYTPEHHSS SHeprus, paboTa rasa, Kod(p(GUIUEHT MOJE3HOTO JIEHUCTBUS TEIIOBOTO
JIBUTATENS; IPU OMMCAHUU MIPABUIIBHO TPAKTOBATh (PU3UUECKHUI CMBICI UCIIOJIb3yEMbIX BEJIMUKH, UX
0003HAYCHHS ¥ CIMHUIIBI, HAXOIUTH (DOPMYIIBI, CBSA3BIBAIOIINE JAaHHYIO (PU3UUYCCKYIO BEIIHMUHUHY C
JIPYTUMHU BETTUYUHAM;

OTHCHIBATh HM3yYCHHBIC JIIEKTPUUYECKHUE CBOWCTBA BEIIECTBA W DJCKTPUUECKHUE SIBICHHUS
(mporiecchl), UCMONB3YS (PU3NYECKUE BEIMYUHBI: DIIEKTPUUYECKHUM 3apsll, dJIEKTpHUEcKoe ToJe,
HAnpsDKEHHOCTHh  TTOJISI, TOTCHIMAJ, PAa3HOCTh IMOTCHIIMAJIOB, IPU ONMHCAHWH TIPABHIBHO
TPaKTOBATh (PU3MUSCKHI CMBICI UCITOJIb3YEMbIX BEIIMYMH, UX 0003HAUYCHUS U CIUHUIIBI; YKA3bIBAThH
(hOpMyIIbI, CBS3BIBAIOIINE JaHHYIO (DU3UUECKYIO BEIMYUHY C JPYTUMH BETUIHMHAMU,

aHANMM3UPOBATh (DU3MUECKHE TPOLECCHl M SBICHHS, HCHOIL3ysS (U3NYECKUE 3aKOHBI U
MPUHIMIBL: 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akonsl HpioToHa, 3aKkoH coxpaHEeHHS
MEXaHUYECKON SHEPruu, 3aKOH COXPAaHEHHs HMMITYJbCa, MPUHLIMII CYNEPIO3ULIUN CHJI, MPUHIIMII
paBHOMPABUS WHEPIMAIBHBIX CUCTEM OTCUETa, MOJEKYISIPHO-KHHETUYCCKYIO TEOPHIO CTPOCHUS
BEIIIECTBA, T'a30BhIC 3aKOHBI, CBA3b CPEIHEH KHHETHUECKON YHEPTUU TEILIOBOTO JIBIKEHUS MOJICKYIT
¢ abCOMIOTHON TeMIepaTypoid, IEPBBIN 3aKOH TEPMOANHAMHKH, 3aKOH COXPAHEHUS dIEKTPHUECKOTO
3apsna, 3akoH Kynona, mpu 3TOM pas3nuyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHUYECKOEe BbIPAKEHHUE U YCIIOBHS (TpaHMILIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIUIBI JICHCTBUS MAIIWH, MPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pasnuyaTh yCIOBHs MX O€30MMaCHOTO UCTIONB30BaHUS B TIOBCETHEBHOM KU3HU;

BBITMIOJHATh SKCIIEPUMEHTHl TIO0 HCCIEIOBAHHIO (PU3UYECKUX SIBICHUH M MPOIECCOB C
HCIIOJIb30BAaHUEM MPSAMBIX, U KOCBEHHBIX U3MEPEHHUIA, pU 3ToM (HOpMYyIUpOBaThH Npodiaemy/3aiaqy
U THINOTE3y  Y4eOHOTO  JKCIEPHMEHTa, cobuparhb YCTaHOBKY H3 TIPEIIOKCHHOTO
000pynOBaHusl, MPOBOIUTE OIBIT U (HOPMYJIUPOBATH BBHIBOJIBI;

VUUTHIBATh TPAHUIBI TPUMEHEHUS M3YYEHHBIX (UINYECKUX MOJENeH: TOYECUHBIH
ANEKTPUYECKUH 3apsl, Tyd CBETa, TOUCYHBI UCTOYHHUK CBETA, siIEpHAsi MOJENb aToMa, HYKJIOHHAs
MO/IeNIb AaTOMHOTO si/ipa MpH pelieHn: (pU3nIecKux 3aay;

pacro3HaBaTh (U3UYECKUE SBICHUS (MPOIECCHI) M OOBSICHATHP WX HAa OCHOBE 3aKOHOB
INEKTPOJAMHAMUKN M KBAHTOBOW (U3MKH: DIIEKTPUYECKas MPOBOJAMMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JCHCTBUS TOKa, B3aMMOJCHCTBHE MAarHUTOB, JJIEKTPOMAarHUTHAS
WHAYKIMS, JeWCTBUE MArHUTHOTO TIOJS Ha NPOBOJAHMK C TOKOM U JIBIXKYUIMICS 3aps,
ANIEKTPOMAarHUTHbIE KoJieOaHHUs W BOJIHBI, MPSIMOJMHEIHOE pacnpoOCTpaHEHHE CBETa, OTpa)KEHHE,
nperomiieHne, uHTepdepeHnus, audpakius W TOJNApU3alus CBeTa, JHCIEePCHS CBETa,
dotoanexTpudeckuit 3pdext (hotordhdexT), cBeTOBOE NaBlIeHUE, BOZHUKHOBEHHE JIMHEWYATOTO
CIIEKTpa aToMa BOJIOPO/ia, ECTECTBEHHAS U UCKYCCTBEHHAs PaJHOAKTUBHOCTE;

ONKCHIBATh H3YYCHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUYECKHE, MArHUTHBIEC, ONTHYECKUE,
ANEKTPUUIECKYIO TPOBOJAMMOCTh PA3IMYHBIX CpEl) M DJICKTPOMATHUTHBIC SIBICHUS (TIPOIECCHI),
UCTIONB3YSl  (U3WYECKUE BEIMYUHBL: DJICKTPUYCCKUU  3apsill, CHJIa TOKa, JJIEKTPUIECKOE
HaMpsDKEHUE, DJICKTPUYECKOE COMPOTUBICHUE, PA3HOCTh MOTEHIMANIOB, SJCKTPOIABIKYIIAS CHJIA,
paboTa Toka, MHAYKIUS MarHUTHOTO ToJis, cunaAmmnepa, cuia JIopeHia, HHIyKTUBHOCTh KaTYIIKH,
SHEPrusl dJIEKTPUUECKOr0 U MArHUTHOIO TMOJeH, Mepuo U YacToTa KosiebaHuil B KoJehaTenTbHOM
KOHType, 3apsJl W CHJa TOKa B TPOIECCe TapMOHUYECKUX DJICKTPOMArHHTHBIX KOJICOAHUH,
(OKyCHOE pAcCTOSHUE M ONTHYECKas CWIa JIMH3BI, MPU ONHCAHWW TPABUIBHO TPAaKTOBATh
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(bu3n4ecKuii CMBICI UCTIOJIb3YEMbIX BEIMUYUH, UX 0003HAYEHHS U €IUHMIIbI, YKa3bIBaTh (YOPMYJIbI,
CBSI3bIBAIOIIME JAHHYIO (PU3HUECKYIO BETMUMHY C APYTUMH BETMUYUHAMU;

ONMCHIBATh M3yYCHHbIE KBAHTOBBIE SBJIEHUS U MPOILECCHI, HCIONB3YS (U3NYECKUE
BEJIMYHHBI: CKOPOCTb 3JIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJIHBI M YAaCTOTA CBETA, SHEPTUS U UMITYJIbC
¢doTroHa, mepro MoIypacaaa, SHEPrusi CBA3U aTOMHBIX sJIep, IPU OMMCAHUUIIPABUIIBHO TPAKTOBATh
(bu3n4ecKuil CMBICI UCIOIB3YEMBIX BEJTMUNH, UX 0003HAUYEHUS MEIUHULBI, YKa3blBaTh (HOPMYJIH,
CBSI3bIBAIOILME JAHHYIO (U3UYECKYH BEIUYUHY C IPYTMMHU BEJIMYMHAMM, BBIUUCIIATH 3HAUYCHHUE
(U3HYECKON BEIIMUUHBL,

aQHAJIM3UPOBATh (PU3MUECKUE TPOIECCHl W SBJICHMS, UCHOJIB3YsS (DU3MYECKHE 3aKOHBI U
IMPUHLUIBL: 3aK0H OMa, 3aKOHBI IIOCIEA0BATENBHOIO U MAPaJLIEIbHOIO COEUHEHNS TPOBOJHHUKOB,
3akoH  Jxoyns—JleHna, 3aKOH  JIEKTPOMArHUTHOW MHAYKLIMH, 3aKOH IPSMOJIMHEHHOIO
pacnupoCTpaHEHUs] CBETa, 3aKOHbI OTPAKEHUS CBETAa, 3aKOHBI IMPEIOMJICHHUS CBETa, ypaBHEHHE
OnHmTeitHa i hotodPdexTa, 3aKOH COXpaHEHHS SHEPrUH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH
COXPAaHEHHUs JIEKTPUUECKOI0 3apsi/ia, 3aKOH COXpaHEHHs MacCOBOI0 YMcIa, nocTyaarel bopa, 3akoH
pallMOAaKTUBHOIO paclafa, MpU 3TOM pa3ivyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHa, €ro
MaTeMaTH4ECKOE BBIPAKEHHUE U YCIOBUS (TPaHULIbl, 00JIACTH) TPUMEHUMOCTH;

ONpECIATh HAIPABJICHUE BEKTOPA WMHIYKIMM MAarHUTHOTO TIOJS IPOBOJHUKAC TOKOM,
cuisl Amriepa u cuiisl JIopeHna;

CTPOUTH M OMHCHIBATh N300pa’KeHHE, CO3/1aBAEMOE TNIOCKHM 3€PKaJIOM, TOHKOH JINH301;

BBINOJIHATh JKCIEPUMEHTHI [0 HCCIEAOBAHUIO (PU3MUYECKUX SBIEHUH U TIPOLIECCOB C
UCIOJIb30BAaHUEM MPSAMBIX, U KOCBEHHBIX U3MEPEHUI: IPU 3TOM (POpMyIHpoBaTh NpodiaemMy/3agady
U TUNOTE3y  Y4eOHOTO  SKCIEpHUMEHTa, coOuparb YCTAHOBKY U3 MPEIJIOKEHHOTO
000pyI0BaHus, MPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOJIBI;

OCYILECTBIISAITh TpPSMble M KOCBEHHbIE H3MEpPEeHHs (HU3UUECKUX BEJIWYMH, IPH 3TOM
BbIOMpPATh ONTHUMANbHBIA CIIOCOO H3MEPEHHs M HCIOJIb30BaTh H3BECTHBIC METOAbl OLIEHKH
MOTPEITHOCTEN U3MEPEHHUI;

MCCIIEIOBATh 3aBUCHMOCTH (PU3MUYECKUX BEIMYUH C MCIIOJIB30BAHUEM IPSIMBIX W3MEPEHHN:
IpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (MKCHUPOBATh PE3yJIbTaThl IOJIYYCHHOW 3aBUCHMOCTHU
(¢u3MUeCcKUX BETUYMH B BUJIE TaOJIUI U IpaUKOB, JeNIaTh BHIBOJIBI IO Pe3yJbTaTaM MCCIIeIOBAHNUS;

co0uro1aTh IpaBuiIa 6€30MacCHOI0 TPy/ia NP MPOBEIEHUH UCCIIEA0BAaHUI B paMKaxy4eOHOro
HKCHEPUMEHTa, Y4eOHO-UCCIIE0BATENbCKOM W INPOEKTHOW JIEATENIBHOCTHU C HMCIIOJIb30BaHUEM
M3MEPUTENbHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYAOBAHNUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3aJaHHON (HU3MUECKOW MOJENbI0, HCIOJIb3Ys
¢u3nyeckre 3aKOHbI M MPUHLUIBI, HA OCHOBE aHAIM3a YCJIOBHUS 3aJaud BBIOMpaTh (PU3NYECKYIO
MOJIeJ1b, BBIIENATh (PU3NYECKUE BEIUYMHBI U (POPMYJIbl, HEOOXOIUMBIE AJIsie€ peIIeHus], TPOBOJUTH
pacuéThl ¥ OLICHUBATh PEAJIbHOCTD ITOJIYY€HHOI0 3Ha4eHUs (PU3UYECKON BEJIUUUHBL;

pelath KaueCTBEHHbIE 3aJaud: BBICTPAMBAaTh JIOTMYECKH HENPOTHBOPEUMBYIO LEMOUKY
paccyXIeHU C ONOPOi Ha M3Y4EeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SBICHUS;

UCIOJIb30BaTh MPH PEUICHUN YYeOHBIX 33/1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOIOTUN
IUIs TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALMU U NPEACTABICHUAY4€OHOI U HayqHO-TIOMYJIIPHOI
nH(pOpMaInK, MOJTYYEHHON U3 pa3iMYHbIX UCTOYHUKOB, KDUTHUECKH aHAIU3UPOBATh MOJIY4aEMYIO
UHPOPMAIIHIO;

OOBSICHATH HMPUHIMIIBI JEHCTBUS MAIIWH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB, Pa3indaTh
yCIIOBHUSL X 0€30MacHOr0 UCIOJIb30BAHMS B NOBCEHEBHOM XHU3HH; IPUBOANUTL NPHUMEPHl BKIJIaJa
poccuiickux W 3apyOexHbIX  y4€HBIX-(DU3MKOBB pa3BUTHE HAYKU, B OOBSICHEHHE MPOLIECCOB
OKpY’KaIOIlIer0 MUpa, B pa3BUTHE TEXHUKUU TEXHOJIOTHIA;

UCTOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (HU3UKE B  IOBCETHEBHOM  JKU3HHM IS
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obecrieyeHns 0€30MacHOCTU MpU OOpalleHUH ¢ IpUOOpaMu U TEXHUYECKHUMH YCTPOHWCTBAMU, IS
COXPAaHEHHUS 310POBbs U COOTIOACHHSI HOPM SKOJIOTHUECKOT0 MOBEICHUS B OKPYKAIOIIEH cpere;

paboTtaTh B rpylIe C BHIIOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, MIaHuPOBaTh paboTy
TPYIIBL, PAlMOHATIBHO  PACHPENENATh OO0S3aHHOCTH M IJIAHUPOBAaTh  JICATENBHOCTH B
HECTaH/JApPTHBIX CUTYyalUsX, aJCKBAaTHO OLICHMBATh BKJAJ Ka)KIOrO U3 YYAaCTHUKOB I'DYIIBI B
pelIeHne paccMaTpUBaeMOM MPOOIEMBI.

dopmupyemble KOMIIETEHIIUT

B pesynbraTte ocBoeHusi 00pa3zoBaTENbHON NpPOrpaMMbl y BBINYCKHUKA JIOJKHBI OBITh
c(hopMHUPOBaHKI 00IIHE U TPOPECCHOHATHHBIE KOMIICTCHIIUN ;
OK 01. BeiOupats crioco0bl penieHus 3a1ad npodeccuoHanbHON e TeNIbHOCTH, TPUMEHUTENIBHO K
Pa3ITUYHBIM KOHTEKCTaM.
OK 02. OcymecTBiaTh MOUCK, aHAIM3 W HHTEpHpeTanuio HHGOpMalnuu, HEoOXOIUMOM ass
BBITNIOJIHEHMS 3a7a4 IPO(ECCUOHATILHON eI TENIbHOCTH.
OK 03. [TnanupoBaTh U peann30BbIBATE COOCTBEHHOE MPOPECCHOHATBFHOE U TMYHOCTHOE PAa3BUTHE.
OK 04. PabortaTh B KOJUIEKTHBE M KoMaHze, 3()(eKTHBHO B3aMMOIEHCTBOBATH C KOJUIEraMHU,
PYKOBOJACTBOM, KJIMEHTAMHU.
OK 07. CopnelicTBOBaTh COXpPAaHEHHUIO OKpY’Karolled cpelpl, pecypcocOepexeHnto, 3¢p(HEeKTUBHO
JIeICTBOBATH B UPE3BBIYANHBIX CUTyaLUsX.
OK 09. Ucnonb3oBaTh MHOOPMAITMOHHBIE TEXHOJIOTHH B TPO(PECCHOHATBHOM NeSTETHLHOCTH.
3.3. BoimyckHHK, OCBOMBIIHI 00pa30BaTENbHYIO IPOrpaMMy, JOHKEH OBITh TOTOB K BBITIOJTHEHUIO
OCHOBHBIX BHJIOB JAEATEIBHOCTH, mpeaycMoTpeHHbIX HactosiiiuM PI'OC CIIO wucxons wus
KBaIM(UKAIMKM  KBaJU(UIMPOBAHHOTO pabouero, CiyXkalero, ykazaHHoi B mnyHkre 1.11
Hactosiero @I'OC CIIO:
pa3paboTKa TEXHUUECKOTO 3aJJaHHs Ha MPOIYKT IpaduuecKoro qu3aiiHa;
co3aaHue rpaduyecKux Tu3aiiH-MaKeTOB; MOJATOTOBKA AU3aiiH-MaKeTa K rneyaTH (ITyOIuKaIum);
OpraHu3aIys JIUYHOro MPo(ecCHoHaNBbHOT0 pa3BUTHS U 00yueHus Ha paboueM MecTe.
3.4. BblnyckHMK, OCBOMBIIMI  0Opa3oBaTEelbHYIO  IporpamMMmy,  JOJDKEH  00JyiagaTh
npodeccHoHaTFHBIMU KoMIIeTeHIUAME (fanee - [1K), cooTBeTCTBYIOIMMHI OCHOBHBIM BHIaM
NESATENBHOCTH:
3.4.1. Pa3zpaboTka TEXHUYECKOTO 3a/IaHUsl Ha MPOJIYKT rpaduueckoro qu3anHa.
IIK 1.1. OcymiecTBasTh cOOp, CUCTEMATHU3AIMIO U aHAIM3 TaHHBIX HEOOXOIUMBIX IS pa3paboTKH
TEXHUUYECKOI'0 3aJJaHusl IU3aiH-TIPOyKTa.
3.4.2. Co3nanue rpaduueckux IU3aifH-MaKeTOB.
1K 2.1. IInanupoBaTh BBIIOJHEHHE PadOT MO pa3paboTKe Ju3aiiH-MaKeTa Ha OCHOBE TEXHHUUYECKOTO
3a/1aHusl.
[IK 2.2. Onpenensite mOTpeOHOCTH B IPOTrPaMMHBIX MPOAYKTaX, MaTepuaiax u 000pyI0BaHUH TIPH
pa3paboTke Au3aiiH-MaKeTa Ha OCHOBE TEXHUYECKOTO 3a/1aHusl.
1K 2.3. Pa3zpabaTbiBaTh 1u3aifH-MaKeT HA OCHOBE TEXHUYECKOT'O 3aaHUsI.
3.4.4. Opranusanus JMYHOTO IPOPEeCcCHOHATBHOTO pa3BUTHs U 00ydeHHUs Ha paboueM MecTe.
IIK 4.1. AHamu3upoBaTh COBPEMEHHBIE TEHACHIIMU B 00JACTH TpadHUuecKoro au3aiiHa I UX
aJlanTalyy ¥ UCTOIb30BaHMs B CBOEH MPOPECCUOHATILHON e TEIBHOCTH.
[1IK 4.2. TIpoBoauTh MacTep-Kiacchl, CEMUHAPbl U KOHCYJIbTALIUU 110 COBPEMEHHBIM TEXHOJIOTHSM B
obnacTu rpaduueckoro au3aiHa.
I[IK 4.3. Pa3pabaTpiBaTh MpEANIOKEHUS MO KCIOIb30BAHUIO HOBBIX TEXHOJIOTHUH B LEJAX
MOBBILICHHSI KAUeCTBA CO3JaHMsI TN3aliH-TIPOAYKTOB M 00CITY>KUBaHUS 3aKa3UHUKOB.

20



TEMATHYECKOE IINTAHUPOBAHHUE

Haumenosanue Conepsxanue y4eGHOro MaTepuaJia (0CHOBHOE ¥ NPogecCHOHATBHO- O0bémM | Dopmupyemblie
pasnena OpPMEHTHPOBAaHHOE), 1a00paTOPHbIE M MPAKTHYECKUE 3aHATHUS, NIPUKJIATHOM yacop | KOMIETEHIMH
(TembI) Kypca MOIYJIb (TIPH HAJTHYHMH)
1 2 3 4
Pa3nen 1. ®u3uka u MeToAbI HAYYHOI'0 MO3HAHUS 2
®u3nKa U METOJIbI 1.1 | ®dusuka — Hayka o mpupone. Hayunsle MeTonbl o3HaHUS OKpy»Karouiero Mupa. Poib K 1.1
Hay4YyHOTO MIO3HAHUS HKCIEPUMEHTa M TEOPUU B TPOLECCEe TMO3HAHUS MPUPOIBI. DKCHEPUMEHT B (hU3HKE.
MogenupoBanre (puU3MUECKUX SABIEHMM M mpoueccoB. HayuyHble T'HIOTE3BI
dusuuecknue 3aKOHbI M TEOPUHU. ['paHUIBI TPUMEHUMOCTH (DU3MUECKHX 3aKOHOB.
[Tpuaun cootBeTcTBUA. Ponb m mecto ¢u3mku B (HOpMHUPOBAHUM COBPEMEHHOM
Hay4YHOM KapTHUHBI MUPA, B IPAKTUYECKOM JIEATEIILHOCTH JIFOJIEN
Pa3nen 2. Mexanuka 25
Kunemartuka 2.1 | Mexannueckoe aprkeHue. OTHOCUTEIILHOCTh MEXaHUIECKOTo/IBIKeHUs. Cructema OK.01
orcuéta. Tpaektopus. [lepemenienue, ckopocTh (CpeaHssi CKOPOCTh, MTHOBEHHAs OK.02
CKOPOCTbh) HYCKOPEHHUE MaTepUaIbHON TOYKH, UX MPOEKIIMH Ha OCU CUCTEMBI OK.03
KoopauHat. CJ0KEeHUE TEPEMEIICHUI U CIIOKEHUECKOpocTel. PaBHOMEpHOE 1 OK.04
PaBHOYCKOPEHHOEIPSAMOIMHENHOE IBUKeHHE. ['paduku 3aBUCUMOCTH KOOpJUHAT, OK.05
CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEIIECHUS MaTEpUaIbHON TOUKHOT BPEMEHH.
CBobOoaHOe majieHue. Y cKopeHnecBoOoaHoro najienus. KpuBoauHeitHOe ABMKEHUE.
JBrm>keHre MaTepuaabHON TOUYKH MO OKPYKHOCTH C TOCTOSTHHOM TTOMO/TYJIIO
CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAst CKOpOCTh. [leproa n wactora oOpamieHusl.
LenTpocTpeMuTenbHOE yCKOPEHHE.
Jnnamuka 2.2 | Ilpuanun otHocutenbHOCTH ["anmites. [Teporii 3akoH HeroToHa. MHEpIManpHbIC OK.02
cucteMbl orcuéta. Macca tena. Cuia. [Ipunnun cyneprno3uiuu cui. Bropoii 3akon OK.03
HeroToHa 11t MatepruanbHOM TOYKH. TpeTuil 3akoH HpI0TOHA 11711 MaTepUaJIbHBIX OK.04
TOuYeK. 3aKOH BceMUpHOro TsarorteHus. Cuia Tsxectd. Cuna ynpyrocTtu. 3akoH I'yka. OK.05

Bec Tena. Tpenue. Cuna tpenus. Koopdunuent tpenus. [lorenunansabie u
HEMoTeHUHUaIbHbIE CUJIbl. CBA3bPAa0OTHI HEMTOTEHIIMATBHBIX CUIIC U3MEHEHUEM
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MEXaHUYECKOU dHeprun cucreMsl Teil. [lepBas kocmudeckas CKOpocTs. Bunbl TpeHus
(mokost,ckonbxkeHus, kadeHus). Cyxoe Tpenue. Cuia TpeHUs CKOJIbKEHHS U CHUjla
TpeHus Mokosi. Cuita CONpOTUBIICHUS TP JBUKCHHUH TENA B )KUAKOCTU WM rase.
IocTynaTtenbHoOe U BpalaTeabHOEABUKEHHE a0COIIOTHO TBEPIOTO Tea.

MOoOMEHT CuiIbl OTHOCHTENIBHO OCHBpaIeHus. [1nedo cribl.

3aKOHBI COXpAHEHUS B
MCXAaHHUKE

2.3

Nmnynbe MaTepualibHON TOUKH (Tella), CUCTEMbI MaTepUaJIbHBIX ToueK. Miynbc
CWJIbI U U3MEHEHUEUMITYyJIbca Teja. 3aKOH COXpaHeHusl umnyibca. PeaktiuBHoe
nBrxkenue. Pabora cuibl. MomHocTs cuibl. Kunetuueckast 3Heprusi MaTepuaibHON
Touku. Teopema 00 U3MEHEHUN KUHETHYeCKOM 3Hepruu. [loTeHanpHas SHeprus.
[TorennmanbHas 3HEPrus yrnpyroaeGpopMupoBaHHON NpyKuHbIL. [loTeHnnanpHas
SHeprus Tena BOJU3U noBepxHOCTH 3emid. [loTeHIanbHble 1 HeMOTeHIIUAIbHbIE
cuiibl. CBsI3ppaboThl HEMOTEHUUATIBHBIX CHUJI C U3MEHEHHEM MEXaHHUUECKON IHEPrUH
CUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXaHUUYECKON 3HEpTUU. YTIpyrue 1 Heynpyrue
CTOJIKHOBEHUS.

OK.03
OK.04
OK.05

Jlabopamopnwvie paoomwt (6):  VI3ydeHue HEpPaBHOMEPHOTO [IBMKEHHUS C IIEJIbIO
OIpEENICHUsT MIHOBEHHOM CKOpPOCTH. M3ydeHue JABMKEHUS LIapuKa B BA3KOH
KuAKocTd. M3ydeHue NBUKEHHs Tella, OpOIIEHHOTOo TOpu3oHTalIbHO. MccienoBanue
YCIIOBUIl paBHOBECHS TBEPAOro Tejla, HMMEIOIIEro och BpameHus. MccinenoBanue
3aBHCHUMOCTH CWJI YIPYTOCTH, BO3HUKAIOIIUX B MPY>KUHE U PE3UNHOBOM 00pasiie, OT UX
nepopmanuu. HMccnemoBanue cBs3u pabOTBl CHIBI C W3MEHEHHEM MEXaHHYECKOM
SHEPIHH Tejla Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO XKI'yTa.

JIIIP

IK 1.1

IIpodeccHonanbHO-OPHEHTHPOBAHHOE COAEPKAHNE

Texnuueckue ycmpoucmea u npakmuyeckoe npumereHue. ClInJOMETp, JBUKCHHAE
CHaps0B,LICIIHBIE U PEMEHHBIE IIepeadn; BOXOMET, KONED, NPYKUHHBINA ITHCTOJIET,
JBUKEHUE PAKeT; MOIIUITHUKH, JBUKECHUE UCKYCCTBEHHBIX CITyTHUKOB. Yciosus
pasnosecusi mgépoo2o meia.

IK 1.1

Pa3gen 3. MoJiekyasipHasi pu3uKa U TepMOIUHAMHUKA

27

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKON TEOPUHU

3.1

OCHOBHBIE MOJIO)KEHHS MOJIEKYIIPHO-KUHETUYECKON TEOPUHN U UX OIIBITHOE
o0ocHOBaHHE. XapaKTep ABUKECHHUS U B3aUMOJICHUCTBUS YacTull BenecTBa.Moaenu
CTPOEHMSI Ia30B, )KUJKOCTEN U TBEPABIX TEN U 00BICHEHUE CBOMCTB BEILIECTBA HA
ocHoBe 3Tux Mozenei. Konnuectso Bemectsa. [locrosinnas ABoraapo.Temnnosoe

OK.02
OK.03
OK.04
OK.05
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paBHOBecue. Temmneparypa u e€ usmepenue.lllkana remneparyp Llenscus. Monens
UAcaIbHOTO raza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KUHETHUECKONTEOpUN
uealbHOTo raza. AOCONIOTHAsI TEMIIEpaTypa Kak MepacpeHe KHHETUYECKON SHEPruu
TEIJIOBOTO ABWXeHUs yacTull ra3a. [llkama temnepatyp KenbBuna.['a30Bbie 3aKOHBI.
YpaBuenue Menaeneera—Knanerpona. M3omnpoueccsl B HI€aJIbHOM rase ¢
[TOCTOSTHHBIMKOJINYECTBOM BEILIECTBA.

I'paduueckoe npeacraBneHne U3OMPOIIECCOB: U30TEPMa, H30X0pa,u300apa.

OCHOBBI
TEPMOJUHAMUKHU

3.2

TepmonnHamudeckas cucteMa. BHyTpeHHs SHEpIrusl TEPMOJANHAMUYECKOW CUCTEMBI U
crniocoOsl e€ n3MeHeHus. KonnuectBo TemioTsl 1 pabora. BHyTpeHHsst sHEeprus
OJIHOATOMHOT'OMICAJIBHOTO ra3a. Buasl Terionepeaadn: TenionpoBOIHOCTb,
KOHBEKIIMS, N3IydeHHUE. Y eNbHas TeII0EMKOCTD BelecTBa. KommyecTBo TEmIoThIpu
terutonepenaye. Ilonsatue 06 annadbarnom npouecce.llepBblil 3aKOH TEPMOIUHAMUKH.
[IpumeHeHne mepBoro 3aKoHa TEPMOAMHAMUKY K H3omporeccaM. I paduueckas
uHTepHpeTanus padoTel ra3a. Bropoii 3akoH TepMoanHamuki. HeoOpaTumMocTsb
nporeccoBB npupoae. KoapduueHT noaeznoro 1eHCTBUS TEMI0BOM MauHbl. [{uki
Kapno 1 ero koapgpuuueHTnone3Horo qeicraus.

OK.03
OK.04
OK.05

ArperaTHble

COCTOSIHUSI BEIIIECTBA.
@da30BbIE IEPEXOBI.

3.3

[Napoo6pazoBanue u koHaeHcanus. Vicnapenue u kunenue. AGCOIIOTHAs U
OTHOCHTEJIbHAS BIAXKHOCTb Bo3Ayxa. Hacelmennsiiinap. Y aenbHas Temiora
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATYPhI KUIIEHUs OT JaBiieHus. TBEpoe Teo.
Kpucrannuueckue u amopdublie Tena. AHU30TPONUS CBOMCTB KpucTaioB. Kuakue
kpuctauisl. [InaBnenne u kpucramusanys. Y 1enbHas TeIUIOTAILIABICHHS.
CyOnumarusi. Y paBHEHHUE TEIJIOBOT0 OanaHca.

Jlabopamopuste padomut (5): OnpenencHrue Macchl BO3yxXa B KIIACCHOM KOMHATE Ha
OCHOBE M3MepeHni 00BEMa KOMHATHI, AaBieHus. MccnenoBanne 3aBUCUMOCTH MEXKITY
rapaMeTpaMu COCTOSIHHSL pa3pe:KEHHOTro rasa. M3zmepenue ynebHON TeINI0EMKOCTH.
M3MepeHre OTHOCUTENIBHOM BIIAXKHOCTH BO31yXa.

JIIIP

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME

BbpoynoBckoe npmwkenue. J(uddy3usa. Macca u pazmepsl moniekyn. 3akoH JlanbroHa.
PeaktuBHbie nBuratenu. TemioBbie MAIMHBI. DKOJIOTHYECKUE TPOOTIEMbI
TerodHepreTuku. JKunkue Kpuctawisl; [[puMeHeHne >KUIKUX KPUCTAIOB B

OK.07
IK 1.1
IIK 2.2
IIK 2.3
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IIPOMBIIUIEHHOCTH; KOHCTPYKIIMOHHAs IPOYHOCTh MaTepuala U €€ CBSI3b CO
CTPYKTYpoii; Bnusnue nedekroB Ha GU3MUECKUE CBOMCTBAa KPUCTAJLIOB.
TexHuueckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.
[TpuHnMIIBIIEHCTBYS TEIUIOBBIX MalIvH. [IpeobpazoBaHus SHEPTUU B TEIJIOBBIX
MamurHax. TexHu4ueckue ycTpoicTBa U MPaKTHUECKOE IPUMEHEHHE: JBUTATEIh
BHYTPEHHETO CrOPaHuUs,0bITOBON XOJIOIUIBHHUK, KOHIUITHOHED.
CoBpemenHbleMaTepransl. TeXHUYECKUE YCTPOMCTBA U IPAKTUYECKOE TPUMEHEHHUE:!
TUTPOMETP U IICUXPOMETP, KAJTOPUMETP, TEXHOIOTMUIIOTYYEHHSI COBPEMEHHBIX
MaTEepHUajIOB, B TOM YUCIEHAHOMATEPUAIOB, © HAHOTEXHOJIOTUH.

Paznen 4. daexkTpoanHaMuKa 39

DNeKTpOCTaTUKA 4.1 | DnexTpusanus Tesl. DNeKTpuIecKuizapsia. J{Ba Buaa aIeKTpUUIeCKUX 3apsiioB. OK.03

IIpoBOAHMKY, TUAIEKTPUKH U TIOTYTIPOBOJHUKH. 3aKOH COXPAHEHUS IIEKTPUUECKOTO OK.04

3apsaa. BzaumoneiictBue 3apsiioB. 3akoH Kynona. ToueyHbIi a5ieKTpuIeCKUiizapsi. OK.05

DnekTpuyeckoe nojie. Hanpsok€HHOCTH asekTpudeckoronoss. [Ipunuun

CYNEPHO3UIHNHU ATEKTPUYECKUX Mosiel. JINHUK HanpsKEHHOCTH JIEKTPUYECKOT OO

PaGora cun anexrpoctaruueckoronois. [lotenmuan. Pa3HOCTh MOTEHIHAIIOB.

Jusnekrpudeckas IpOHULAEMOCTh. DIEKTPOEMKOCTh. KoHaeHcaTop. DIeKTpoEMKOCTh

IJIOCKOTO KOHACHCATOpa. DHEPTHUs 3apsKEeHHOT0 KOHIeHcaTopa.

[locrosiHHbIN 4.2 | DnexTpuvecKuii TOK. Y CIOBHS CYIIECTBOBAHHS AIEKTPHUUECKOro Toka. McTtounuku OK.03
JIEKTPUYECKUH TOK. toka. Cuia Toka.lloctosHubl Tok. Hanpsikenue. 3akon Oma 715 ydacTka LIETH. OK.04
Toku B pa3nmu4HbBIX DNEeKTPUYECKOE COMPOTUBIICHHUE. Y IEIbHOE CONPOTHUBIICHUE BEIIECTBA. OK.05

[TocnenoBarenbHOE, MapalieIbHOE, CMEIIAHHOE COSTUHEHUE TTPOBOTHUKOB. OK.07

cpenax

Pabota snexkrpuueckoro Toka. 3akoH [[xoyns—JIenna. MomHOCTBIIEKTPHUUECKOTO
TOKA. DJIEKTPOABIIKYILAS CUJIA U BHYTPEHHEE COIIPOTUBIEHUE UCTOUHUKA TOKA. 3aKOH
OMaj1s oJIHOM (3aMKHYTO#) 3JIEKTPUUYECKOM e . DJIEKTPUUECKHUI TOK B BAKyyMe.
CoiicTBa 37eKTpOoHHBIX My4koB. [lomynpoBonuuku. CoOCTBEHHAs U MpUMECHas
MPOBOAMMOCTb MOJYITPOBOAHUKOB. CBoicTBA p—N-niepexoa. [ToaynpoBoIHUKOBBIE
npuOOpbI. DIIEKTPUUECKUI TOK B paCTBOpPAX U pacIljiaBax IEKTPOJIUTOB.
DNEeKTPOIIUTUYECKAS TUCCOLUALNA. DIEKTPOIN3. DIEKTPUUECKUI TOK B ra3ax.
CaMocTOATEIBHBIN U HECAMOCTOATENBHBIN pa3psa. [lnasma.
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MarunutHoe mosne.
DNeKTpOMarHuTHas

WHTYKITAS

4.3

[TocrosiHHBIE MAarHUTHL. B3auMoaelcTBUE NOCTOSIHHBIX MAarHUTOB. MarHUTHOE MOJIE.
Bexrop marauTHOM MHAYKUMK. [IpHHIUII CylIeprIO3ULIMA MATHUTHBIX ITOJIeH. JInnuu
MarHuTHoi nHAykuuu. KaptrHa JIMHUA MarHUTHON MHIYKLIUU MTOJISI IOCTOSIHHBIX
MarHuToB. MarHuTHOE 1oJIe IPOBOJHUKA ¢ TOKOM. KapTuHa JIMHUI HHTYKIUA
MarHMTHOTO MOJISI INIMHHOTO MPSIMOTO MPOBOAHUKA U 3AMKHYTOT'O KOJIBLIEBOTO
MIPOBOJIHUKA, KATYIIKH ¢ TOKOM. OnbIT DpcTeaa. B3anmoaeiicTBre NpOBOJHUKOB €
tokoM. Cuna Amnepa, e€ moayaps u HanpasieHnue. Cuna Jlopenua, e€ Moayinb U
HarpaBjeHue. J[BHKeHue 3apsyKEHHOM 4acTULIbI B OAHOPOAHOM MAarHUTHOM IOJIE.
Pabota cwiel Jlopenna. SIBnenue snekTpoMarHuTHOMMHAYKIUK. [I0TOK BekTopa
MarHuTHON MHAYKIMH. DJIEKTPOJBIKYIIAS CHIIAa MHIAYKIIUU. 3aKOH JIEKTPOMArHUTHOMN
unaykuun @apazaes. BuxpeBoe aneKkTpuyeckoe moiie. DIEeKTPOABUKYIIAs CUla
WHIYKIMUB IPOBOJHUKE, JBHKYILEMCS ITOCTYNATEIbHO B OJHOPOJIHOM MarHUTHOM
nose. [TpaBumno Jlenna. MTHAyKTUBHOCTD. SIBJIeHHE CAMOUHAYKIIMHU. DJICKTPOABUKY A
CUJIa CAMOMHIYKIIMU. DHEPrUsi MArHUTHOTO TIOJISI KATYIITKUC TOKOM.
DJIEKTPOMarHUTHOE TIOJIE.

OK.02
OK.03
OK.04
OK.05

Jlabopamopusie pavomet (6): Vzmepenue 3eKTPOEMKOCTH KOHACHCATOPA.
N3yuenue cmemanHoro coenuHeHus pesuctopoB. Msmepenne DJ1C nctounnka Toka u
ero BHYTpPEeHHETO conpoTuBieHus. Habmonenue snexrponusa. MccnenoBanue
JIEACTBHSI TIOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKoM. MccienoBanue siBjaeHuUs
AJIEKTPOMArHUTHOM UHAYKITUH.

JIT[IP

IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME

Bugpl anekTpudeckux pa3psaaoB; DIEKTpUUECKUe pa3psaabpl Ha ciykOe uesloBeKa;
MoutHus - Ta30BBIN pa3psia B IPUPOAHBIX YCIOBUAX; AKYCTHUECKHE CBOMCTBA
MOJIYTIPOBOJHUKOB, DJIEKTPOHHAS IPOBOAMMOCTD METAJIIIOB U CBEPXIIPOBOAMMOCTB;
Momnnus. IIpoBOgHUKY U JUAIEKTPUKHU B 3JIEKTPOCTATUYECKOM I10JIE.

Kopotkoe 3aMbIkaHue. DIEeKTpOHHAs IPOBOAUMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTD
COIIPOTHUBIICHUS METAJIOB OT TeMIeparypbl. CBEpXIPOBOAUMOCTh. TeXHUUECKHE
YCTPOMCTBA U MPAKTHYECKOE MPUMEHEHHUE:IEKTPOCKOIL, JJIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHUE IEKTPOIPHOOPOB,KOHIEHCATOP,
KOIMpOBaJIbHBIMANIIAPAT, CTPYHUHBIN NPUHTEP. TEeXHUUECKUE YCTPOUCTBA U
IIPAKTUYECKOE IPUMEHEHHUE: aMIIEPMETP, BOJBTMETP, PEOCTAT, UCTOYHUKH TOKA,

IK 1.1
IIK 2.2
1K 2.3
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3JIEKTpOHArpeBaTeNbHbIE IPHUOOPHL,AIIEKTPOOCBETUTENBHBIC PUOOPHI, TEPMOMETP
COIIPOTHUBIICHUS], BAKYYMHBIN MO/, TEPMUCTOPHI U (POTOPE3UCTOPHI,
IIOJIYTIPOBOJHUKOBBINM JUOJ, FajabBaHUKA. TeXHUUECKHE yCTPOUCTBA UITPAKTUYECKOE
IIPUMEHEHUE:MTOCTOSHHBIE MAarHUTBHI, 3JIEKTPOMArHUThI, 3JI€KTPOABUTATENb, YCKOPUTEIU
AJIEMEHTAPHBIX YaCTHLl, UHAYKIIMOHHAS M1€Yb.

Pa3nen 5. Kosiebanusi 1 BOJIHBI 27

Mexanuueckue U 5.1 | KonebarensHas cucrema. CBOOOIHBIE MeXaHUYecKue KoneOanus. ['apmornueckue OK.02
3JIEKTPOMArHUTHBIE konebanus. [lepuon, yacrora, amrnutyaa u ¢asza konedanuit. [lpy>kMHHBIN MasTHUK. OK.03
KoJieOaHus MareMaTuueckuii MasiTHUK. Y paBHEHHE rapMOHMYECKUX Kosiebanui. [IpeBparenue OK.04

SHEPTUUNPU TapMOHUYECKUX KoseOanusax. KonebarenpHplil KoHTYp. CBOOOIHBIE OK.05

AJIEKTPOMarHUTHBIEKOJIE0aHNS B UACAIIBHOM KOJe0aTeIbHOM KOHTYpEe. AHaIOrus IK 1.1

MEXy MEXaHUYECKHUMHU U 3JICKTPOMAarHUTHEIMU Konebanusmu.@opmyna TomcoHa. IIK 2.2

3aK0H COXpaHEHHUs YHEPTHH B HJICAIbHOM KOJIeOaTeIIbHOM KOHTYDE. IIK 2.3

[IpencraBnenue o 3aryxarommx KoieOaHusax. BelHyKIeHHbIE MEXaHUYECKHE

koseOanus. Pezonanc. BeiHyX/1€eHHbIE 35IeKTpoMarHuTHbIe Kosebanus. IlepemeHHbIN

ToK. CHHYCOMIaJIbHBIN IEPEMEHHBIN TOK. MOITHOCTh IEPEMEHHOI0 TOKA.

AMIUIMTYAHOE U IEUCTBYIOLIEE 3HAUEHHUE CHJIbI TOKA W HAIIPSKEHUS.

IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME

Tpanchopmartop. [IponsBoacTBo, nepenava u moTpedIeHrne IICKTPUICCKON IHEPTUH.

DKOJIOTUYECKUE PUCKU MPU MMPOU3BOICTBE AeKTpodHeprun KynbTypa ucnoiab3oBaHus

AJIEKTPOIHEPIUH B IIOBCEAHEBHOMKU3HU. TeXHUUECKUE YCTPOMCTBA UIIPAKTUYECKOE

IIPUMEHEHHUE: IIEKTPUUECKHUI 3BOHOK, FEHEPATOPIIEPEMEHHOIO TOKA, TMHUH

3JIeKTpoIepeay.
Mexannueckue u 5.2 | MexaHunuecKkue BOJHBI, ycaoBuspacnpoctpanenus. [lepuos. OK.03
AJIEKTPOMAarHUTHBIE CkopocTb pacnipocTpaHeHMsI U JUIMHA BOJHBL. [lonepednble ¥ Ipog0IbHbIE BOJIHBI. OK.04
BOJIHBI HNuTtepdepennus u qudpaknusiMmexaHuIeckux BoH. 3ByK. CKOpOCTh 3BYKa. OK.05

I'pomkocTh3BYyKa. BhicoTa ToHa. TeMOp 3ByKa.DJIeKTpPOMarHUTHBIC BOJIHBI. Y CIIOBUS
HU3TYUYCHUA DJICKTPOMArHuTHBIX BOJIH. BSaI/IMHaﬂOpI/ICHTaHI/IfI BCKTOPOB E, B,

V B 2JIEKTPOMAarHuTHOM BosiHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH:OTPaKEHUE,
peroMIIeHre, ospu3ans, Tudpaxius,uarepdepernus. CKopocTh
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SJICKTPOMArHUTHBIX BOJIH. IITkana 9JICKTPOMAIrHUTHBIX BOJIH.
IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME

[IpumeneHne 3MeKTPOMarHUTHBIX BOJIH B TEXHHUKE W ObITY. [IpUHITUIIBI palioCBsI3U U IK 1.1
TeneBuaAeHUd. Paanonokanys. DIeKTpOMarHUTHOE 3arpsi3HEHHE OKPY)KaoIelH CpeJibl. [IK 2.2, 4.1
TexHuyeckre ycTponuCcTBa U MPAKTUUECKOE IPUMEHEHHE: MY3bIKaIbHbIE HHCTPYMEHTHI,

yJIbTpa3ByKOBasi JUAarHOCTMKAa B TEXHUKE W MEAMIMHE, pajap, pPaJiuONpUEMHUK,

TeJeBU30p, aHTeHHa, TenedoH, CBY-nieun

Jlabopamopuvie pavomeut (2). ViccnenoBanue 3aBUCHMOCTH TIEPHOIa MAJTbIX JIIIP

KoJIeOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTU U Macchl rpy3a. MccrienoBanue 2

MEPEMEHHOT0 TOKa B LIEMH U3 MOCIEI0BATENIbHO COCIMHEHHBIX KOHJEHCATOpa,

KaTyIIKHU U PE3UCTOpA.

OnTuka 5.3 | 'eomerpuueckas ontuka. [IpsmonuneiiHoe pacipocTpaHEHUECBETa B OJJHOPOIHOM OK.03
cpene. JIyd cBeta. Toueunblii ICTOYHUK cBeTa. OTpakeHUE CBETA. 3AKOHBI OTPAKECHUS OK.04
cgeta. [loctpoenune nzobpaxenuii B miockoM. Ilperomienue ceera. 3aKOHbI OK.05
IIpeIOMIIEHHUS CBeTa. AOCOJIOTHBIN MOKa3zaTesb npenomiieHus. [lonHoe BHyTpeHHEe K 1.1
oTpaxkeHue. [IpenenpHbIi yroi MoJHOrOBHYTPEHHETO OTpaxeHus. Jucnepcus cera. K 2.2
Crnoxwuslii coctaBoenoro cBeta. Lipet. CoGuparomue u pacceuBaronue JuH3bl. ToHKas [IK 2.3

nuH3a. DokycHOe paccTosHUE U ONTHYECKas cujla TOHKOM nuH3bl. [locTpoenue
M300pakeHUi B COOMPAIOIINX M pacCcerBaIONuX JTuH3ax. DopMyITaTOHKOM JIMH3HI.
YBenuuenue, naBaeMoe JIMH30M. BomHoBas ontuka. MaTepdepenusicrera.
KOFepeHTHBIe UCTOYHHUKU. Y CIOBUA Ha6J'IIO,Z[CHI/ISI MaKCUMYMOBHU MUHUMYMOB B
uHTep(EPEHITMOHHON KapTHHE OT ABYX CHH(DA3HBIX KOT€PEHTHBIXUCTOYHHKOB.
Hudpakius ceeta. [{udpaknumonnas pemeérka. Y cioBre HaAOIIOICHHS TIaBHBIX
MaKCUMYMOB TIPH MaJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.
[lonapusanus ceera.

IIpodeccnoHaATBbHO-OPHEHTHPOBAHHOE COAEPKAHME

TexHuyeckue ycTpoicTBa HIMPAKTUYECKOE MPUMEHEHUE 0UKH, JIyna, (oToamnmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOII, BOJJOKOHHASONTHKA, TU(PAKIIMOHHAS
pemETKa, TONSAPOUI.

Pa3Butne cpencts cBsa3u U paano. OTKpeITHE U IPUMEHEHHUE BBICOKOTEMIIEPATYpPHOI
cBepxipoBogumocty; CoBpeMeHHasi CIYTHUKOBas cBsi3b; COBpEMEHHBIE CpEICTBa
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CBSI3U. PEHTreHOBCKHME JIyuu M UX NMPUMEHEHHUE B TeXHHKe,MeaunuHe. ['onorpadus u
ee npuMeHeHue. IIpenens NpUMEHMMOCTH N€OMETPUUECKOM OIITUKHU.

Jlabopamopuvie pabomot (3): VI3mepenue nmokazaresns MpeJOMIICHUS CTEKIIA. JIIIP
HccnenoBanue cBoiicTB n300pakeHuii B tnH3ax. HabnroneHue nucnepcun ceta 3
Pa3nen 6. OcHOBBI crienua bHOI Teopuu oTHocuTeIbHOCTH (CTO) 3
OcHOBBI 6.1 | ['paHuIBl MPUMEHUMOCTH Kiaccuueckoil Mexanuku. [locTynatel criennaibHON TEOPUU OK.03
ClielaabHON OTHOCUTEIBLHOCTH: MTHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBETA B BAaKyyMe,TPUHIIUIT OK.04
TEOpUHU OTHOCUTEIHLHOCTH DHHIITeHHA. OTHOCUTEIHPHOCTh OTHOBPEMEHHOCTHU. 3aMe IJICHUE OK.05
OTHOCUTENIBHOCTH BPEMEHM U COKpALEHUE JJINHBL. DHEPIUs U UMITYJIbC PENATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ PJHEPTUEN U UMITYJILCOM PEISATUBUCTCKOM
YaCTULIBL. DHEPIHUs TOKOSI.
Pa3znen 7. KBanToBasi pusuka 17
DJIEMEHTBI 7.1 | ®oronsl. Popmymna [Inanka cBsi3u SHEPTUU (HOTOHA C €TO YACTOTOU. DHEPTHUS U OK.03
KBaHTOBOM uMnyiasc GoroHa. 3akoHbl poTtorddexra. YpaBHeHne DiHIITeHA A1 hoTorddeKTa. OK.04
OITHKH «Kpacnas rpannna» potorddexra./laBnenue ceera. XuMuueckoe JIeiicTBHE CBETA. OK.05
IIpodeccnonaibHO-OPMEHTHPOBAHHOE COACPKAHUE K 1.1
TexHuyeckue ycTpoicTBa U MpaKTUUYECKOe MpUMEHEeHHe: (POTo3TeMEHT, (HOTOJATIHK, 1IK2.2
coHeuHas Garapesi, CBETOIHO 1K 4.1
CrpoeHune aToMa 7.2 | Monens atroma Tomcona. OnbiTeiPe3epdopaa no paccesHuio OK.03
a-yactuil. [Tnanerapuas monenparoma. [loctynarst bopa. M3nydyenue u nornorienue OK.04
(hOTOHOB IpHU TIEPEXOIe aTOMa C OJHOTO YPOBHS SHEPTUH HA IPpYyroi. Bumbl criekTpoB. OK.05
CriekTp ypOBHEN 3HEPrUM aToMa BOJ0pOa. OK.07
BonnoBsIe cBOMcTBa yacTUL.. KOpIyCKynsipHO- BOJIHOBOU JyaJIU3M. IK 1.1
IIpodeccnoHATBHO-OPHEHTHPOBAHHOE COAEPKAHME K 2.2
TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: CHEKTPAJIbHBIA aHanu3 [IK 2.3
(cmexTpockom), 1a3ep, KBAaHTOBBIM KOMIIBIOTED.
ATOMHOE PO 7.3 | OtkpeITHE pagroakTUBHOCTH.OnbITEl Pe3epdopaa mo onpeneneHnto cocraBa

paaroakTUBHOTO M3MyueHus. CBoiicTBa anbda-, 6eTa-, raMmma-usznydeHusi. OTKpbITHE
MPOTOHA M HEUTpoHa.3apsn sapa. MaccoBoe uucio sapa.Mzoronsl. Anbda-pacma.
ONEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnal. 'aMma-u3nydenue. 3aKoH
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PazMOaKTUBHOTO pacraja. JHEprus CBA3H HYKIOHOB B siape. Snepusie cuibl. Jledekr
Macchl spa. SnepHble peakiuu. DIeMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTop1 HAOMIONEHUS U PETUCTPALINY JIEeMEHTapHbIXUacTHI]. DyHIaMeHTaIbHbIE
B3aUMOJICHCTBHS.

IIpodeccnoHaATBbHO-OPHEHTHPOBAHHOE COACPKAHME

EnuncTBO (hmznyeckoit kapTUHBI MUpa. TeXHUYECKHUEe YCTPOUCTBA U MPAKTHUYECKOE
MpUMEHEHUE: JO3UMETp, Kamepa Bunbcona, siepHblil peakTop, aToMHas 6oMoa.
Henenue ucuntes saep. Anepuoiii peaktop. TepmosinepHsiii cuaTe3. [IpodieMs! u
MEPCIEKTUBBI SAEPHON SHEPIETUKH. DKOJOTHUYECKHE aCTIEKTHI sIA€PHOMIHEPTreTHKH.

IK 1.1
IIK 2.2
IIK 2.3

Jlabopamopnuvie pavomul (1):
HccnenoBanue TpexoB yacTull (110 TOTOBBIM (oTorpadusm).

JIIIP

Pa3gen 8 . Di1eMeHTHI ACTPOHOMMH M ACTPOPU3HKH

DneMeHTHI
ACTPOHOMHHU U
acTpopU3UKU

8.1

DTanbl pa3BUTHs aCTPOHOMUU. [IpuKiTaHOe 1 MUPOBO33PEHYECKOC3HAUCHHE
actpoHoMuu. Bup 3B€31H0r0 HeOa. Co3Be31us, ApKHe 3BE3/IbI, TUIAHETHI, UX BUIMMOE
newxenne. Conneuynas cuctema. Comnnne. CollHeuHas akTUBHOCTh. VICTOUHUK SHEprun
Connna u 3B€31. 3BE311bl, NX OCHOBHBIE XapaKTEPUCTUKU. /[narpamma «CrekTpaibHbIN
KJIaCC — CBETUMOCTbY. 3BE3/1bI INIABHOM MOCIEA0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY IS 3BE3/TTIABHON TTOCIIEIOBATEILHOCTH. BHYTpeHHEee cTpoeHue 3BE3 .
CoBpeMeHHbIE TTPEICTABICHHSI O TPOUCXOXKICHUH U 3BOoLMUCoHIIA U 3BE3/1. THUITbI
ranakTuk. Paguoranaktuku u kBazapbl. YEpHbIE ObIPHI B A/Ipax rajakTuk. Becenennas.
Pacummpenue Beenennoii. 3akon Xa60:a. PazOeranue ranaktuk. MeraranakTuka.
OTanbl )ku3HU 3BE311. Mneunsbiil [1yTs — Hama ["anaktuka. [lonoxkenue u 1BuxKeHHUE
Comnnas [Nanaktuke. Hepeménnsie npobaemsl actpoHoMuu. Teopust bosibmioro
B3phIBa. PenmkToBoe uznyuenue. MacmraOHas CTpyKTypa BeeneHHOi.

OK.03
OK.04
OK.05

Pazgen 9 . O6001malonee MOBTOpPeHne

O06061maroee
MIOBTOPEHHE

9.1

O06o01IeHre U cucTeMaTU3aLUsICOePKAHUS pa3esioB Kypca «MexaHuKay,
«MonexymspHasipu3uKa U TEPMOAMHAMUKAY, «JIEKTpoAuHAMUKay, «Konebanusu
BOJIHBI», «OCHOBBI CIIEUAIbBHOUTEOPHH OTHOCUTEIBHOCTHY, «KBaHTOBas (huszukay,
«DNEeMEeHTHIACTPOHOMUH U acTpodu3ukm». Poib Gu3uKu u acTpoHOMHH B
HKOHOMMYECKOH, TEXHOJIOTUYECKOM,COMATBHON U 3THYECKOH cepax AeaTebHOCTH

OK.03
OK.04
OK.05
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YeJI0BeKa, POJib U MECTO (PM3MKU U ACTPOHOMUH B COBPEMEHHOM HAyYHOH KapTHHE
MUpa, 3HaUEHHE ONUCATEIbHOM, CUCTEMATU3UPYIOLIEH,00bICHUTEIHON U
HPOTHOCTUYECKON QYHKIMH pru3nueckoi Teopuu, poiib GU3NIECKON TEOpUH B
(GbopMHPOBAaHUH MTPEACTABIECHUIN O PU3NYECKON KapTHHE MUpPa, MECTOPU3NIECKOM
KapTUHBI MUPA B OOLIEM psATy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEICTABICHHUM O
IIPUPOJIE.

IIpome:xkyTounast arrecranus — Au(¢epeHuHPOBAHHBIN 3a4éT

BCEI'O:

152
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