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MHHOACHUTEJBbHASA 3AIIMCKA

[Iporpamma no ®usmke pazpaboTraHa Ha OCHOBE IpuKa3za MuUHHCTEpCTBAa 00pa3oBaHUs U
Hayku P® ot 17 mas 2012 r. N 413 «O06 yrtBepxIeHHH (enepalbHOr0 TocyIapCTBEHHOIO
00pa30BaTEILHOTO CTaHAApPTAa CpeAHEro oouero odpasoBaHus» (B pelakUuu ¢ U3MEHEHUusIMU N
732 or 12.08.2022), denepanpHOl paboueld mporpamMmbl o dusmke u QenepanbHOil paboueit
IIPOrpaMMbl BOCIIUTAaHMsI, YTBEP)KIAEHHBIX Npuka3oM MuHmnpocseumenuss Poccun or 18.05.2023 N
371 «O6 yrBepxkneHun (QenepaabHO 00pa3oBaTeNbHON MPOrpaMMBbl  CPEIHEro  OOIIEro
oOpa3oBanusi», Pacmopsikenuss MunnpocBemienuss Poccum ot 30.04.2021 N P-98 "O6
yrBepkaeHMH KoHuenmuu mnpenopaBaHusi oOmieoO0pa3oBaTeIbHbIX JUCHUIUIMH € Y4€TOM
npodeccHOHAIbHON HAIMpPaBJIEHHOCTH MPOrpaMM CpEIHEro MnpogecCHOHAIbHOIO 00pa30BaHMs,
peanu3yeMbix Ha 0a3e OCHOBHOTO 00miero obpaszoBaHus», KoHrenmuu npenogaBaHus y4eOHOTO
npeamera «Puszukay (YTBepxknaeHa pemenuem Komnerum MuHHcTEepeTBa  NMPOCBELICHUS
Poccuiickoit @enepanuu npotokoi ot 3 nexkadps 2019 r. Ne [IK-48n.), ®I'OC CIIO no npodeccun
072500.02 IOBenup (mpukaz MwunHHCTepcTBa 00pa3oBaHusi U Hayku P® ot 2 amrycra 2013 .
N 722).

[Iporpamma 1o ¢u3uke 0a30BOr0 YpOBHA Ha YPOBHE CpenHEro MpogecCHOHATBHOTO
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHUM K pe3ynbTaraM OCBOCHUS
OCHOBHOM 00Opa3zoBaTenbHOU Tporpammel, mpeactaBieHHbx B PI'OC COO, a Takke ¢ yuy€Ttom
(benepanbHON paboueil mporpaMMbl BOCIUTAHUS U KOHLEIIMK IpernogaBaHus yueOHOro npeamera
«®Pu3ukay B 00pa3oBaTeiabHbIX Oopranuzanusx Poccuiickoit denepannu, peaau3yrommuX OCHOBHBIE
o0pa3oBaTesbHBIE TPOTPAMMBI.

Coneprkanue nporpaMmsl 1o (pU3MKe HAaNpaBIeHO HAa (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOH
KapTUHBl MHpa OOy4arolMxcsi HpU oOyuyeHMH uX (QU3MKe Ha 0a30BOM YypOBHE Ha OCHOBE
CHCTEMHO-/ICATEIFHOCTHOTO monaxoxa. lIporpamma mo (u3WKe COOTBETCTBYET TPEeOOBAHUSAM
OI'OC COO K mIaHHpPYEeMbIM JIMYHOCTHBIM, IMPEAMETHBIM M METANPEAMETHBIM pE3yIbTaTaM
o0y4yeHHs, a TaKXKe YYUTHIBAET HEOOXOJMMOCTh peaHM3allii MEXKIIPEIMETHbIX CBsi3el (pu3uku c
€CTECTBEHHO- HayUYHbIMU y4eOHBIMU IIpeMeTaMu. B Hell onpeaenstoTcsi OCHOBHBIE L€ U3YUEHUS
(Gu3MKN Ha YpOBHE CpeAHEro oouiero odpa3zoBaHMs, IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca
(U3HMKYU: TUYHOCTHBIE, METANIPEAMETHBIE, IPEAMETHbIE (Ha 06a30BOM YpOBHE).

dusnka Kak Hayka 0 Haubosiee OOIIMX 3aKOHAX MPHUPOJIbI, BRICTYIAs B KAYECTBE YU4eOHOTO
npeaMeTa B IIKOJIE, BHOCHT CYIECTBEHHBIM BKJIaJ B CHCTEMY 3HAaHUH 00  OKpy’Karolem
mupe. Kypc ¢usukun — cucremooOpa3yromuil sl eCTeCTBEHHO-HAYYHbIX Y4EOHBIX INPEIMETOB,
MOCKOJIbKY (pU3MYecKHe 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB U SIBICHUH, M3y4aeMbIX XHUMUEH,
ouosnoruei, pusnyeckoi reorpadueit u actponomueit. Mcnonb3oBaHue U akKTUBHOE NMPUMEHEHHE
(Gu3nYecKUX 3HAHUM OIpeeNseT XapakTep M pa3BUTUE PAa3HOOOPA3HBIX TEXHOJOTHMH B cdepe
OHEPreTUKH, TPAHCIIOPTA, OCBOEHMSI ~ KOCMOCa,  IIOJYy4EHMs]  HOBBIX  MAaTE€pHaJIOB C
3aJaHHbBIMM CBOWCTBaMM W  Jpyrux. M3ydeHue (uU3MKM BHOCUT OCHOBHOW BKJIaJ B
(opMHpOBaHHME €CTECTBEHHO-HAyYHOM KapTHHBI MHpa 0Oydaromuxcs, B (OpMUPOBAHHWE YMEHMH
MIPUMEHSTh HaYYHBIM METO/1 TO3HAHUS IIPU BBINOJIHEHUH UMUYUEOHBIX HCCIIEI0BAaHUM.

B ocHOBY Kypca Gpu3uku Uit ypOBHS CpeIHEro NpoheCCHOHATBFHOTO 00pa30BaHUS MOJIOKEH
pAAnIeH, KOTOpble MOKHO pacCMaTpUBaTh Kak MPUHLUIIBI €T0 MOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEHl KypcC SIBISETCS JOIMUYECKU 3aBEPLIEHHBIM, OH
COJIEP’KUT MaTepuall M3 BCeX pa3fesioB (DU3MKH, BKIIIOUAET KaK BOIPOCHI KJIACCHUYECKOH, Tak U
COBPEMEHHOW (hU3HKH.

Hoes cenepanuzayuu. B coOTBETCTBUU ¢ HEW MaTepuall Kypca (pU3UKU 00bEeIUHEH BOKPYT
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¢usmueckux Teopuid. Bexymum B Kypce sBiisseTcss GOpMUPOBAHUE TPEIACTABICHUH O CTPYKTYPHBIX
YPOBHSX MaTE€PHH, BEIIESCTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanmuzanus mpeanoyiaraeT UCIOIb30BaHUE T'YMaHHUTAPHOTO
MoTeHIMana (U3NUECKON HAYKH, OCMBICIICHUE CBS3U Pa3BUTHS (PU3UKUC pPa3BUTHEM OOIIECTBa, a
TaK)Xe C MUPOBO33PEHUYCCKUMH, HPABCTBEHHBIMU U KOJOTHYCCKUMH MPOOIEMaMHU.

Hoess npukiaonoti nanpasnennocmu. Kypc GU3MKM TpeamoiiaraeT 3HAKOMCTBO C
IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTUICCKHUX MPUITOKCHUH N3YIEHHBIX TCOPHITH 3aKOHOB.

Hoes »sKxonocuzayuu peanu3yercs TOCPEICTBOM BBEACHHS DJJEMEHTOB COJEP)KaHUSA,
MOCBSIIEHHBIX ~ DKOJIOTUYECKUM  MpodiiemMam COBPEMEHHOCTH, KOTOpBIC CBSI3aHBI C
pa3BUTHEM TEXHHKH M TEXHOJOTHH, a TakkKe OOCYXKICHHS Mpo0JjeM palruoOHAIBLHOTO
MIPUPOJIONIONBE30BAHUS U IKOJIOTUIECKON 0€30MacHOCTH.

Bonbioe BHUMaHUE yIeNsIeTcs PEeHICHUIO PACYETHBIX M KAaueCTBEHHBIX 3ajaad. [Ipu sTom
JUTST PacUETHBIX 3a7a4 MPHUOPUTETOM SIBIISTIOTCS 3aJa4d C SIBHO 3aJaHHOW (PH3WUYECKOW MOJIEIbIO,
MO3BOJIIONINE MMPUMEHSITh U3yUEHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjeia Kypca,
TaK ¥ MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3/ielioB. J[1s KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS
3a/laHusl Ha OOBSCHEHUE MPOTEKaHUs (HU3MUYECKUX SBJICHUM M MPOIECCOB B OKPYXKAIOIICH >KU3HH,
TpeOyrorre BeIOOpa (pU3udecKor MOJICIH I CUTYalluy MPAKTHKO-OPUESHTHPOBAHHOTO XapaKTepa.

OcHosHbIMU Yensamuy u3yyerus gusuku B 001eM 00pa3oBaHUH SBIISIOTCS:

dopMHupoBaHHE MHTEpEca U CTPEMIICHHS OOYYaloUMXCSd K HAyYHOMY H3YUYCHHIO
IPUPO/IbI, PA3BUTHE UX MHTEIJICKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

pa3sBUTHE NPEACTAaBICHUH O HAaydyHOM MeToJe TMOo3HaHus U  (opMupoBaHue
HCCJIEIOBATENIbCKOIO OTHOIICHHUS K OKPY>KAIOLIUM SIBJICHUSIM;

¢dopMHpOBaHHE HAYYHOTO MHMPOBO33PEHHS KaK pe3ylibTaTa M3Y4YeHHsS OCHOB CTPOCHUS
MaTepuH U (yHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

dbopMupoBaHUe yMEHUH OOBSACHATH SIBJICHHUS C HCIOJIb30BaHHEM (DU3MUECKUX 3HAHUN U
Hay4YHBIX J10Ka3aTEJbCTB;

(dbopMHpOBaHUE MPEICTABICHUN O poiu (GU3NKU JUIsl Pa3BUTHS IPYTUX €CTECTBEHHBIX HaYK,
TEXHHUKHU U TEXHOJIOTUH.

Hoctmxenne »Tux  1ened  oOecrneyuBaeTCcsl  peUIEHHMEM  CIEAYIOUIMX  3aday B
nporiecce U3y4eHus Kypca pU3UKH Ha yPOBHE CPEAHETO 00IIero oopa3oBaHus:

npuoOpeTeHue CUCTeMbl 3HaHMM 00 oO0mMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUAX, BKIIOYAs MEXaHHUKY, MOJIEKYISIPHYIO (U3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (PU3UKY U
AJIEMEHTHI aCTPOOU3UKH;

(dbopMHpoBaHUE YMEHUI NPUMEHATh TEOPETUUYECKHE 3HAHMA JUIsl OOBSICHEHUS (DU3NYECKUX
ABJICHUA B NPUPONE M I TPUHATHS NPAKTUYECKUX PEIICHUIB IIOBCEIHEBHOM KHU3HH;

OCBOCHME CIIOCOOOB PEIEHMs Pa3IMUYHBIX 3a7ad C SBHO 33JaHHOW (U3MUECKOM MOJEINbIO,
3a1a4, [OJpPa3yMEBAIOIIUX CAMOCTOSITENIbHOE co37aHue (U3MYECKOW MOJEIH, aJeKBaTHOM
YCIIOBUSIM 33124y,

NOHUMaHHe (U3NYECKMX OCHOB M MPHHLUIOB JEHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKHUX IPOLECCOB, UX BIUSHUSA Ha OKPYKAIOILYIO CPENY;

OBJIaJICHUE METOJaMHU CaMOCTOSITEIbHOTO IUIAHUPOBaHUS U TNPOBEACHMS (HU3MUECKUX
OKCIEPUMEHTOB, aHaJM3a W WHTEpPHpeTanud WHPOPMALWHU, ONpPEACICHHS TOCTOBEPHOCTH
IIOJIyUEHHOT'0 pe3yibTaTa;

CO3JAHME YCIIOBUM MJI1 pa3BUTHUA YMEHHUH NPOEKTHO-UCCIIENI0BATEIBCKON, TBOPUYECKON
NESATEIBHOCTH.



CamocTosiTe/IbHasi pa6oTa CTYJA€HTOB NPEAINOJAracT BHIMOJHEHUE CICAYIOIUX 3aaHuUM:
BBIIIOJIHCHUC JOMAIIHUX IMPAKTUYCCKUX 3aI[aHPII>'I o JICKHMOHHOMY KYpCy, IIOATOTOBKAa K
BBIMOJIHEHUIO MPAKTUYECKUX PAa0OT: KOHCIEKTHPOBAaHUE, MOJ00p JUIAKTHYCCKUX MATCPUAIIOB,
aHajau3 U pedepupoBaHHE METOIUYCCKON M Y4eOHOW JIUTEpPaTyphl MPU BBIMOJHEHHHA CHCTEMBI
CaMOCTOSITENIbHBIX PabOT MO JIEKIIMOHHOMY KYpCy; M3yY€HHUE OTIEJbHBIX TEM, BBIHECEHHBIX Ha
CaMOCTOSITEIbHOE PACCMOTPECHHE; TOATOTOBKA K BBIMOJHCHHIO KOHTPOJBHBIX PAabOT M TECTOB;
MOJITOTOBKA K JIA0OopaTOpHOii pabote u e€ odopMieHHE; pelieHre 3a1ad GU3NIECKOro MUHUMYMA;
MOJIrOTOBKA HH(POPMAIIHOHHBIX COOOIICHHUIA.

[Ipu peanuzanmu conepkanust ydeOoHoro mnpeavera BYIL.08 ®duzuka makcumanbHas
yueOHas Harpy3ka oOydaromuxcsi cocTaBisieT - 262 yaca, W3 HUX: 0Osi3aTeNbHAs ayAUTOPHAS
Harpy3ka (BKJIIouasi INpakTHyeckue MU jabopaTopHble 3aHATHs) - 180 uwacoB, BHeaynuTOpHas
camocTosTeNnbHas paboTa cTyieHToB — 82 Jaca.



COJAEPKAHUE OBYUYEHUSA

Pa3gen 1. ®u3nka u MeTOAbI HAYYHOI O O3HAHUS

®dusuka — Hayka o mnpupoze. HayuHele MeToabl MO3HaHUSA OKpyXKarouiero mupa. Pois
HKCHEPUMEHTA U TEOPUH B IIPOLIECCE MTO3HAHUS PUPOBI. DKCIIEPUMEHT B (pu3nke. MoaenupoBaHue
¢u3nueckux siBIeHUH M mpoueccoB. Hayunsle rumore3pl. Pu3nueckue 3aKOHbl M TEOPHH.
I'panuibl npUMEHUMOCTH (U3NYECKUX 3aKOHOB.IIpUHIMIT COOTBETCTBUS.

Pore u mecro ¢usukn B (HOPMUPOBAHMM COBPEMEHHOW HAy4YHOM KapTUHBI MHpa, B
IIPAKTUYECKON JEATEIIBHOCTH JIIOEH.

Jlemoncmpayuu

Amnanorosble U UG POBbIE U3MEPUTETbHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3gen 2. Mexanuka
Tema 1. Kunemamuka

Mexannyeckoe nBHkeHHE. OTHOCUTEIBLHOCTh MEXaHMUECKOro ABMkKEeHMs. Crucrema oTcuéTa.
Tpaexropus. Ilepemernienue, ckopocTs (CpeaHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTepUAIbHOM TOYKH, MX MPOEKIUH Ha OCH CUCTeMbl KoopauHaT. ClioKeHHEe MepeMelIeHUd U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U pPABHOYCKOPEHHOE MpSAMOJIMHEHHOe ABWXKeHHe. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMENICHNS] MATEPHAIBHOM TOUKH OT BPEMEHH.

CBoOogHoe majieHre. Y CKOpEeHHe CBOOOHOTO TTaJCHUSI.

KpuBonuneiiHoe JaBrkeHue. J[BUKEHHE MaTEpUAIbHOM TOYKM MO OKPYXHOCTH C
MOCTOSSHHOM IO MOJYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAas cKOpocTh. [lepuoau yacrora
obpamienus. LleHTpocTpeMHUTeNbHOE YCKOPEHHE.

TexHnyeckne ycTpocTBa U NMPAKTUYECKOE IIPUMEHEHHUE: CIIMJOMETpP, JBUKCHHE CHAPSAIOB,
LIETTHBIE U PEMEHHBIE NIEPEIAYUH.

Jlemoncmpayuu

Mognenb cucTeMbl OTCUETA, WIITIOCTPALUs KHHEMATHYECKUX XapaKTEPUCTUK ABUKECHUS.

[IpeoOpa3oBaHue ABWKEHMH C MCIOJIB30BAaHHUEM IPOCTHIX MexaHu3MoB. Ilanenue tenm B
BO3/yX€ U B pa3pexkeHHOM NpocTpaHcTBe. HaOmroneHne  ABMKEHUS Tesa, OpOLIEHHOTO IMOJ
YTJIOM K TOPU30HTY U TOPU30HTaNbHO. M3Mepenue yckopenusi cBodboaHoro naaeHus. Hanpasnenue
CKOPOCTH IPH JBUKEHHUH 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi

N3ydyeHne HepaBHOMEPHOTO JIBUKEHUS C LIEIIbIO ONPEIEIICHNS MTHOBEHHOMCKOPOCTH.

Hccnenosanue COOTHOIIECHUS MEXIY Iy TAMH, IIPOMACHHBIMU TEJIOM 3a
IIOCJIEI0OBATEIIBHBIE PABHBIE TPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBU’KEHHUH C HAYAJIBHON
CKOpPOCTBIO, PAaBHOW HYIIIO.

W3yuenne nBUKEHUS IIapHKa B BSI3KOH JKUAKOCTH. V3ydeHue BHKEHHUS Tella, OpOIIEHHOTO
TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocutenbHOCTH ['anmunes. Ilepseiii 3axkoH Hprorona. MHepuumanpHble CHCTEMBI
orcuéta. Macca Ttena. Cuna. Ilpunnun cynepnosunum cwi. Bropoil 3akoH Herorona miis
MaTepuanbHOU Touku. Tpernii 3akoH HploTOHA 11711 MaTepuaibHbBIX TOYEK.

3akoH BcemupHOro taroreHusa. Cuna Tspkectu. IlepBass kocmuueckas ckopocTh. Cuila
ynpyroctH. 3akoH ['yka. Bec Tena.

Tpenue. Bunpl Tpenus (nokos, ckojibxeHus, kaueHus). Cuna tpenust. Cyxoe tpenue. Cuna
TPEHUS CKOJIbXKEHUS M cuia TpeHus nokos. Koagduument tpenus. Cuia CONPOTHUBICHUS TPH
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JBYKCHHUH TENA B )KUIKOCTU WIN rase.
[loctynarenbHoe 1 BpalaTeIbHOE IBUKEHHE aOCOTIOTHO TBEPIOTO TENA.

MOMEHT CHIIbl OTHOCUTEIBHO OCH BpalleHus. 1lneuo cumbl. YceaoBus paBHOBECHs TBEPAOIO
Tena. TexXHWYecKne yCTPOWCTBA U NPAKTUYECKOE MPUMEHEHME: MOAIUUIHHUKY, JBH)KEHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SBnenue unepuuu. CpaBHEHHE Macc B3auMoJeicTByrouX Tes.Bropoii 3akon HeroToHa.

N3zmepenue crn.Crnoxenne cuil. 3aBUCUMOCTb CHIIBI YIPYTOCTH OT JIe(hOpMaIlHH.

Hesecomocts. Bec Tena npu ycKOpeHHOM noabéME U nageHud.CpaBHEHUE CUII TPEHUS MTOKOS,
KAaueHUs U CKOJIBKEHHUs. Y CIIOBUS pPaBHOBECHUS TBEPIOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomoi

N3yuenmne nBmkeHus Opycka Mo HAKIOHHOM IUIOCKOCTH. McciemoBaHue 3aBUCUMOCTH CHII
YIIPYTOCTH, BO3HUKAIOIIMX B MIPYKMHE UPE3UHOBOM 00pasle, OT UX ehopMalHH.

HccnenoBanue ycinoBuil paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPAILICHMUS.

Tema 3. 3axonsl coxpanenusn 6 mexanuke

Nmnynbe MarepuanbHOM TOYKHM (T€da), CUCTEMBbl MaTe€pHalIbHbIX ToueK. VIMIynbc CHIbl U
M3MEHEHHE UMITYJIbCa TeJa. 3aKOH COXPAaHEHUs uMIyibca. PeakTUBHOE ABUKEHHE.

Pabora cunbl. MomHocTs cuitbl. Kunetnueckas sHeprusi MmarepuaibHoi Touku. Teopema o6
W3MEHEHUH KMHETUYECKOW YHEPTUU.

[lotenunanpHas sHeprus. [loTeHunanbHas 3HEPrust ynpyro AepopMUPOBAHHON MPYKUHBL.
[loreHunanbHas 3Heprust Teaa BOJIU3U MOBEPXHOCTH 3EMIIH.

[lorenunanpHble M HeENoTeHUUaNbHblE CUIbl. CBA3b pabOThl HEMOTEHUUAIBHBIX CHI C
U3MEHEHHEM MEXaHNYECKOU SJHEPTUH CUCTEMBI TeJI. 3aKOH COXPAHEHUS MEXaHUYECKOUIHEPT UH.

Yopyrue W Heynpyrue CTOJKHOBEHMs. TEeXHMYECKHe YCTpPOHMCTBA U IPAKTUYECKOE
IIPUMEHEHHE: BOJOMET, KONEP, MPYKUHHBIN MTUCTOJIET, IBUKCHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITyJIbca. PeakTHBHOE IBUKEHUE.

[lepexoa moTeHIMATBHON SHEPTUN B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuui sxcnepumenm, nabopamophuvie pabomul

N3ydyenne aOCONIIOTHO HEYHNPYroro yjaapa ¢ IOMOIIbIO JABYX OJUHAKOBBIX HUTSHBIX
MasTHUKOB. VccnenoBanue cBsi3u pabOThl CUJIBI C U3MEHEHHUEM MEXAHMYECKOM 3HEpruu TejlaHa
[IPUMEPE PACTKEHUS PE3UHOBOTO JKI'YTa.

Paznen 3. Monekysipaasi pu3uka ¥ TepMOIMHAMHUKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM U UX OINBITHOE OOOCHOBAaHHE.
Bpoynosckoe nsmwxkenue. Auddysus. Xapakrep IBHKEHUS W B3aUMOACWUCTBHS YacTHUI] BEILECTBA.
Mogenu cTpoeHHUsl Ta30B, KUAKOCTEH U TBEPABIX TeI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
9THX Mozesel. Macca u pasmepsl mosiekyn. Konndectso Bemectsa. [loctossHHas ABorampo.

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

Mopnens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYISPHO-KHHETHUYECKOW TEOpHUH
UeaIbHOro raza. AOCOMIOTHas TeMIepaTypa Kak Mepa cpelHeil KHHETUYECKOM YHEPTruu TEII0BOro
OBUKEeHMs dvactul rasa. Illkama temmnepatyp KenbBuHa. ['a30Bble  3aKOHBI. YpaBHeHue
Menneneesa—Knaneiipona. 3axkoH J[lanpToHa. M3ompoueccsl B HA€aNbHOM Ia3e C MOCTOSHHBIM
KOJIMUYECTBOM BelllecTBa. [ paduueckoe npeacTaBIeHUeN30NpoLecCOB: H30TeEpMa, H30X0pa, n3obapa.

TexHuuyeckue ycTpoiicTBa U NPaKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu



OnbIThl, J10Ka3bIBAIOIIME JUCKPETHOE CTPOCHHME BellecTBa, (oTtorpaduu  MOJEKyl
OpraHMyYecKux coeluHeHud. OneIThl Mo AUPGY3UN KHUIKOCTEH U razoB. Mojaenb OGpOYHOBCKOIO
nBuxkeHus. Mogenp onbita [tepHa.

OnpIThl, JOKa3bIBaIOUIME CYIIECTBOBAHME MEXKMOJIEKYJISIPHOIO B3auMMOZEHCTBHs. Mozeis,
WUTIOCTPUPYIOLIAsl PUPOAY JABICHUS ra3a HAa CTEHKH COCY/a.

OnbIThI, WJUTIOCTPUPYIOIINE YPaBHEHHE COCTOSHUS UICAIBHOTO ra3a, N30IPOLECCHI.

Yuenuueckuu sxcnepumenm, 1abopamopHule pabomoi

OmnpeneneHre Macchl BO3AyXa B KJIIACCHOH KOMHAaTe Ha OCHOBE M3MEPEHUN 00bEMaKOMHATHI,
JABJICHUS U TEMIIEPATyphl BO3/lyXa B HEM.

HccrnenoBanue 3aBUCUMOCTH MEKIy TapaMEeTPaMU COCTOSIHUS pa3peKEHHOTO rasa.

Tema 2. Ocrogbl mepmoOuHamMuKu

TepmonuHamuueckass cucrteMa. BHYTpeHHsSs »HEprus TEpMOAMHAMUYECKOM CUCTEMBI U
criocoObl €€ u3MeHeHus. KoimdecTBo TemaoThl U paboTa. BHyTpeHHss sHeprus OJHOATOMHOI'O
MJIeaJbHOr0 ra3a. Buasl Teronepenayu: TEIUIONPOBOJHOCTb, KOHBEKIUSA, U3JIydCHHUE. Y IeabHas
TEIUIOEMKOCTD BellecTBa. Koam4ecTBO TEIUIOTHI IPH TEILUIONEpeaaye.

[Tonsitne 06 agmabatHOM mporecce. [lepBrrit 3aKk0H TepMoauHaMuku. [IpuMeHeHne nepBoro
3aKOHa TEPMOAMHAMUKH K M3omporeccaMm. I 'paduyeckast unTeprperaryst padboTsl rasa.

Bropoii 3akoH TepMonHamMuk. HeoOpaTUMOCTh POIIECCOB B IPUPOJIE.

Tennosbie Mammubl. [lpuHuune! aeiictBus TemnoBbix MamuH. IIpeoGpa3oBaHus >Hepruu B
TerioBbIX ManmHax. Koadduuuent nonesnoro aeiicreus temnoBoi MammHbl. Lukn Kapho u ero
KO3 PHUIHUEHT MOJIE3HOTO NEHCTBHUS. DKOJIOTHUECKUE TPOOIEMBI TETUIOIHEPTETHKH.

TexHudeckue ycTpoucTBa U MPAKTUYECKOE NPUMEHEHUE: IBUraTeIb BHYTPEHHETO CrOpPaHUs,
OBITOBOM XOJIOAMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

W3meHeHne BHyTpeHHEN SHEPTUH TeJla IPU COBEPIIEHUU pabOThI: BbUIET MPOOKU U3 OYTHUIKU
0J1 ISUCTBUEM C)KAaTOTO BO3yXa, HarpeBaHue 3(hupa B JaTyHHOU TPyOKe MyTEM TpEeHUsI.

W3meHeHne BHYTpeHHEW SHepruu (TemmepaTypbl) Teia mpu Teruionepenade. OIBIT 1O
annabaTHOMY PacIIMPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mogenu napoBoi TypOMHBI, JBUTaTEIsl BHYTPEHHET0 CTOPaHUsl, PEAKTUBHOT'O IBUTATEIs.

Yuenuueckuu sxcnepumenm, nabopamopnuvie pabomsi I3mepenue yneiabHON TEMIIOEMKOCTH.

Tema 3. Azpezamnvie cocmoanusn éeujecmea. Pazogvle nepexoovl

[TapooOpazoBanue u KoHaeHcauus. Mcnapenue u kurneHue. AGCOIIOTHAS U OTHOCHUTEIIbHAS
BJIQXHOCTh BO3Jyxa. HacwlleHHbI mnap. YienbHas Temiora napooOpa3oBaHusA. 3aBUCHUMOCTb
TEMIIEPATypPbl KUIIEHUS OT JABJICHUS.

TBépnoe Teno. Kpucramnmueckue u amopgHble Tena. AHHU3OTPONHS CBOMCTB KPHUCTAJLIOB.
XKunkue xpucramnel. CoBpeMeHHble MaTepuaibl. [lnaBneHue M Kpuctamnzauusd. YenbHas
TerioTa miasnenus. Cyonumanus. YpaBHEHHE TEIIOBOTO OaaHca.

TexHudyeckue ycTpoWcTBa M IPAKTHYECKOE IPUMEHEHHUE: TUIPOMETP M INCHUXPOMETD,
KAJIOPUMETP, TEXHOJIOTUH IOJy4EHHUs] COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCJIC HAHOMATEPUAJIOB, U
HaHOTEXHOJIOTHH.

Llemoncmpayuu

CBoiicTBa HachIeHHBIX MapoB. KumneHune npu noHWkKeHHOM AaBiieHHH. CIocoObl H3MEepeHUs
BiakHOCTH. HabmoieHre HarpeBaHus U IJ1aBJIE€HUs KPUCTANIMYECKOTO BEIECTRA.

JleMoHCTparus KpUCTauioB.

Yuenuueckuu sxcnepumenm, 1abopamopHuie pabomoi

H3mepenne 0OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.



Paznen 4. DnekTpoamHaMuKa

Tema 1. Inekmpocmamuxa

Onextpuzanus Ten. DIEeKTpudeckuil 3apsaa. [[Ba Buna anexkrTpuueckux 3apsaaos. IIlpoBonnHuky,
JUDJIEKTPUKHU U TOIYIPOBOJAHUKH. 3aKOH COXPAaHEHUS AJIEKTPUUECKOrO 3apsija.

Bzaumonericteue 3apsaaoB. 3akoH Kynona. TodeuHblid 3JIEKTPUYECKUI 3apsijl. DICKTPUIECKOE
noste. Hanpspk€HHOCTE dekTpudeckoro noiid. [IpuHOuI cynepno3uuuy 3JeKTPUYECKUX IOJIEH.
JInHuy HanPsHKEHHOCTH DJIEKTPUYECKOTO TTOJIS.

Pabora cun anextpocratuueckoro nois. Ilorennuan. Pasnocts norenimanos. [IpoBogHuKY U
JUDJIEKTPUKHU B DJIEKTPOCTATUYECKOM IoJie. Iu3neKkTpudeckasi IpOHUIIAEMOCTb.

OnextpoéMkocTh. KoHaeHcaTop. DIJIEKTpOEMKOCTh IIJIOCKOTO KOHJEHCATopa.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpa.

TexHuueckue yCTpONHCTBA M NPAKTHYECKOE IPUMEHEHME: JJIEKTPOCKOIN, 3JIEKTPOMETD,
AJIEKTPOCTaTUYECKas 3alUTa, 3a3eMJICHHE »HIIEKTPONpPUOOPOB, KOHAEHCATOP, KOMUPOBAIbHBIN
amnmnapar, CTpyMHBIN IPUHTED.

Jlemoncmpayuu

VYeTpoiCcTBO M MPUHIAIL AEHCTBUSA JJIEKTpoMeTpa.B3aumoneicTBue Ha3JIEKTPU30BAaHHBIX TEII.

DNeKTpUYecKoe TMoJe 3apsKeHHBIX Tel. IIpoBOJHMKM B 3JIEKTPOCTATHUECKOM MOJE.
OnexTpocTaTHuecKas 3aIiuTa. J(UaIeKTpUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTD 2JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCATOpa OT ILIOLAAM IUIACTUH, PACCTOSHHUSA
MEX/1Y HUMU U JUAJIEKTPUUECKON MPOHULIAEMOCTH. DHEPrus 3apsHKEHHOT0 KOHEHCATOopa.

Yuenuueckuu sxcnepumenm, 1abopamopHuie pabomoi

N3mepenue 31ekTpoEMKOCTH KOHAEHCATOpA.

Tema 2. Ilocmosannwtii 3nekmpuueckuii mok. Toxu 6 paznuunuix cpeoax

ONEeKTpUYECKU TOK. YCIOBMs CYIECTBOBAaHUS JJIEKTPUYECKOro TOKa. MCTOYHMKHM TOKa.
Cuna toka. IloctostHHbl TOK. Hanmpspkenwe. 3akoH Oma Juisl ydacTKa LENU. DJIEKTPUYECKOE
COINPOTHUBIICHUE. Y IEIIbHOE COIIPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, MapaieNbHOE, CMEIIAHHOE COETMHEHNE TPOBOJHUKOB.

Pabora snexkrpuueckoro Toka. 3akoH Jxoyis—Jlenna. MoIHOCTb 3I€KTPHUECKOTOTOKA.

ONEeKTpOABMKYIIAsl CUJIA M BHYTPEHHEE COIPOTUBICHHME MCTOYHHMKA TOKA. 3akoHOMa i
MOJTHOH (3aMKHYTOM) AJIeKTprueckoi nenu. KopoTkoe 3ambikaHue.

DNEeKTPOHHAs MPOBOJIUMOCTb TBEPIBIX METAIUIOB. 3aBUCHMOCTb COMPOTHUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTD.

OnexTpuueckuid TOK B BakyyMe. CBOICTBa 3JIEKTPOHHBIX IydykoB. llomynpoBonHUKH.
CoOcTBeHHas ¥ IPUMECHAs TPOBOIUMOCTh MOITYIPOBOJHUKOB.

CsoiicTBa p—n-nepexona. [lonynpoBoaHNKOBBIE TPUOOPBHI.

OneKTpUueckuii TOK B pacTBOpax M paciulaBaxX d3JIEKTPOJIUTOB. OJIEKTPOIUTHYECKAsS
Juccoupanus.  ONEKTpoiM3.  OJEeKTpudeckuil Tok B ra3ax. (CaMoCTOATENbHBI U
HECAMOCTOATENbHBIA pa3psal. Monuus. [Tna3ma.

TexHnyeckne yCcTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHE: aMIEPMETP, BOIBTMETP, PEOCTarT,
HUCTOYHUKMA TOKA, OJJIEKTpOHArpeBaTeNbHbIE IPHOOPHI, 3JIEKTPOOCBETUTENbHbIE  MPHOOPHI,
TEPMOMETP  CONpPOTHBICHHS,  BaKyyMHBI  AMOA,  TEPMHUCTOPHl U  (OTOPE3UCTOPHI,
MIOJIYTIPOBOJHUKOBBIM IMOJI, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa W HaNpsDKEHHUS. 3aBUCUMOCTH CONPOTUBIICHMS LIMIMHIPUYECKUX
IIPOBOJIHUKOB OT JJIMHBI, TUIOIIAIU IONIEPEYHOr0 ceueHus U Matepuaia. CMenaHHOe COeTMHEHUE
IpOBOHHUKOB. [Ipsmoe U3MEPEHUE  JJIEKTPOIABMKYIIEH  cuibl. KOpoTkoe — 3aMblkaHME
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rajbBaHUYECKOIO 3JIEMEHTA U OLEHKA BHYTPEHHErO0 COMPOTUBIICHUS. 3aBUCUMOCTb CONPOTUBIICHUS
METAJUIOB OT Temmneparypsl. IIpoBoguMocTs 3meKkTponuToB. MCKpoBOM paspsx M IPOBOJUMOCTH
B031yXa.OIHOCTOPOHHSS IPOBOJUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3ydeHne cMemanHoro coequHeHus pe3uctTopoB. HabmroaeHue smekTpoaunsa.

N3mepenue 3JIeKTpOABIKYILEH CHIIBI HCTOYHUKA TOKA M €70 BHYTPEHHETOCONPOTUBIICHHUS.

Tema 3. Maznummnoe none. InNeKmpoMacZHUMHAA UHOYKUUSA

[TocTrossHHBIE MarHuThl. B3anMoIeiCTBHE MOCTOSHHBIX MAarHUTOB. MarnutHoe nosue. Bekrop
MarHuTHOM MHAYKUMU. [IpuHUMI cynepno3uliuy MarHUTHBIX osiei. JINHMY MarHUTHOW MHTYKLIUH.
Kaptuna nuHnii MarHUTHOM MHYKINH MOJIS1 HOCTOSSHHBIXMAarHUTOB.

MaruutHoe moje MNpoBOJHUKA ¢ TOKOM. KapThHa JMHMM HMHIYKIMM MAarHUTHOTO TIOJIS
JUIMHHOTO IIPSIMOTO IIPOBOJIHHMKA M 3aMKHYTOT'O KOJIBIIEBOI'O IIPOBOJIHMKA, KaTyIIKHA C TOKOM. OIBIT
Opcrena. BzanmozeiicTBre NPOBOJHUKOB C TOKOM.

Cuna Amnepa, e€ Moaynb U HampasieHue. Cuna JlopeHua, €€ Monaylb M HalpaBJICHHE.
JIBrokeHre 3apsHKEHHOM YacTHIBI B OTHOPOJHOM MarHuTHOM mojie. PaGora cumier Jlopenna.
SBneHue  DJIEKTPOMAarHWTHOM  MHAyKIMH.  [IoTOK  BeKTOpa  MarHMTHOM  WHAYKLUU.
DONEeKTpOABMKYIIAsl CHjla MHAYKIMU. 3aKOH 3JeKTpoMarHUTHOM uHaykuuu ®Papaned. Buxpepoe
EKTPUYECKOE TT0JI€. DJIEKTPOJABIKYIIasl CWla MHAYKIUMM B IPOBOAHMKE,  ABMXKYIIEMCS
MOCTYNATEIbHO B OAHOPOAHOM MarHUTHOM mnonie. [IpaBuno Jlenma. MHAyKTMBHOCTB. SIBneHue
CaMOMHIYKIMU. DJIEKTPOABUKYIIAsi CUIACaMOUHAYKIINH.

DHeprusi MarHUTHOTO TOJISI KAaTYILIKH ¢ TOKOM. DJIEKTPOMarHUTHOE TOJI€.

TexHuyeckue yCTpOHCTBA M  IPAKTUYECKOE IPUMEHEHHE: IIOCTOSHHBIE  MAarHUTHI,
3JEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTENIH 3JIEMEHTAPHBIX YaCTUL, HHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OneiT Opcrena. OTKIOHEHHE 3JIEKTPOHHOTO IMy4YyKa MAarHUTHBIM ToJjieM. JIMHUM MHIYKIUU
MarHuTHOTO noJjisi. BzaumozeicTBue n1ByX mpoBOAHUKOB ¢ TOKOM. Cuna Amriepa. JlelicTBue Cuiibl
JlopeHla Ha WOHBI D3JEKTPOJMUTA. SIBIEHHME dIeKTpOMarHuTHONM uHAYKuMU. IIpaBuno Jlenna.
3aBUCUMOCTb JJIEKTPOJBWKYIIEH  CWJIBI HMHIYKLIHH oT CKOPOCTH W3MEHEHUS
MarHWTHOTO NOTOKA. SIBJI€HNE CAMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

W3yueHne MarHuTHOrO IOJS KAaTyIIKM C TOKOM. lMcciepoBaHue IEUCTBUS IOCTOSIHHOI'O
MarHuTa Ha paMKy ¢ TokoM.lcciienoBaHue BJIEHUS MIEKTPOMarHuTHOW MHAYKIINH.

Pa3znea 5. Kose0anusa 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHummble Koaedanus

KonebarenbHast cucrema. CBoOogHble MexaHHuYeckue KojeOaHus. ['apmMoHnyeckue
konebanusa. Ilepmon, wacrora, ammmtyna u  ¢asza konebanuil. [IpyXMHHBIH MasTHUK.
MareMaTHueCKUi MasTHUK. YpaBHEHHE rapMOHHUYECKUX KoseOanuii. [IpeBpaienue snepruu npu
rapMOHUYECKHX KOJIeOaHUSX.

KoneGarenpHpili  KOHTYp. CBOOOJHBIE JJIGKTPOMAarHWUTHBIE KOJICOAHHS B  HACAUTBHOM
Koje0aTeabHOM  KOHType. AHaIOTHSd MEXAy MEXaHHYECKUMH U 3JIEKTPOMArHUTHBIMU
konebanusamu. Popmyna Tomcona. 3akOH COXpaHEHHs HHEPTUU B HACATIBHOM KOJIEOATEIbHOM
koHType. IlpencraBnenue o 3aTyxarooumx KojeOaHUsIX. BeIHYKIeHHbIE MEXaHUYECKHE KOJIeOaHusI.
Pe3onanc. BeiHyX/IeHHBIE AIEKTPOMArHUTHBIE KOIeOaHusI.

[lepemennbiii Tok. CuHYCOMAANbHBIM MepeMEHHbIH TOK. MOIIHOCTh NMEPEMEHHOI0 TOKa.
AMIUIMTY/IHOE U IEHCTBYIOIEE 3HAUCHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IIpousBoncTBo, mepenada U MOTPEOJICHHUE DICKTPUUYECKOW IHEPTHH.
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OKOJIOTMYECKHME PpHUCKM TpPHU IPOU3BOJACTBE BJIEKTpod3Hepruu. KynbTypa HCHOIB30BAHUS
3JIEKTPOSHEPTHUH B MOBCETHEBHOM KU3HHU.

TexHuyeckue ycTpoicTBa U MPaKTUUECKOE IPUMEHEHHE: MIEKTPUUECKUI 3BOHOK, FE€HEPATOP
IIEPEMEHHOT0 TOKa, JTMHUHU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTeNbHOM cUCTeMbl (IPYKUHHBIM WM MaTeMaTHYECKHUN
MasaTHUK). HaOmiogenue 3aryxaronmx kosnebanuii. MccnemoBaHue CBOMCTB BBIHYXICHHBIX
konebanuii.  HaOmionenme  pe3onanca.  CBOOOgHBIE — DJIEKTPOMAarHUTHbIE — KoJeOaHUS.
Ocuunmiorpammel. Mozennb TMHUM 3JEKTPONEpE1ayn.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

HccnenoBanue 3aBUCMMOCTH NEpUO/a MallbIX KoJieOaHWI rpy3a Ha HUTH OT JJIMHBI HUTU U
Macchel rpysa. MccienoBaHue NHEpeMEHHOIO TOKa B LIENM U3 IOCIEA0BAaTEIbHO COEIUHEHHBIX
KOHJEHCATOPa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHble 60JIHbL

Mexanudeckue BOJIHBI, YCI0BUA pactpocTpaHenus. [lepuoa. CkopocTh pacnpocTpaHEHHS U
JuiiHa BOJHBL. [lonepeunsie u npononbHble BOIHBL. MHTEphepeHuns u nudpakiuus MexaHUYeCKUx
BoJIH. 3BYK. CkopocTb 3ByKa. ' pomkocTh 3Byka. Bricota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. YCJOBHSI H3JIYYEHHUsS 3JICKTPOMArHUTHBIX BOJIH. B3aumnas
opueHTanus BekTopoB E, B, V B anexTtpomaruutHoil BosnHe. CBOWCTBA 3JIE€KTPOMArHUTHBIX BOJIH:
OTpaX€HWe,  NpeJOMJICHHE,  Moisapu3anus,  Audpakuus,  UHTephEepeHIHs. CxopocTh
ANEeKTpOMarHuTHeIXx BoaH. Illkana ANEKTPOMAarHUTHBIX BOJIH. [Ipumenenue
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHuunel paavocBs3u U TeneBUAeHUs. Pannonokanus. DIeKTPOMArHUTHOE 3arpsi3HEHHE
OKpyKarleh cpeabl. TexHHueckne yCTpONMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas IMArHOCTHKA B TEXHHMKE W MEAMIIMHE, pajap, paguonpUEMHUK,
TENEeBU30p, aHTeHHA, TenedoH, CBU-neup.

Llemoncmpayuu

OO0pa3oBaHue M pacHpoCTpaHEHUE IMOMEPEUHBIX U MPOAOIbHBIX BOJH. Konebimomieecs Teno
KaK UCTOYHHK 3Byka. Habmionenue oTpaskeHus U npeioMiIeHus MexaHu4ueckux BojH. HaOmroneHue
uHTepPepeHId U AUPPAKIUI MEXAaHUYECKUX BOJIH.3BYKOBOM pPE30HAHC.

HaGmronenne CBS3M TPOMKOCTH 3ByKa M BBICOTBI TOHa C AaMIUIMTYIOM M YacTOTOM
konebanuii. MccriemoBaHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH: OTPaXXeHHE, MpPEJIOMIICHUE,
noJisipu3anus, AUPpaKiys, UHTepPEpeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsmonrHeliHOE pacipoCTpaHEHHE CBETA B OAHOpOoAHOMcpene. JIyu
cBeTa. To4yeuHbId HCTOUHHUK CBETA.

Otpaxenue cBera. 3aKkoHBI OTpakeHHs cBeTa. llocTpoeHne uU300paKEHUIB IIJIOCKOM
3epkane. Ilpemomnenue cBera. 3akoHBI TMpeNOMIICHHS CcBeTa. AOCONIOTHBIM TOKa3aTelb
npenomienus. llosHoe BHyTpeHHee oTpaxkeHue. lIpeaenbHbIl yrojd MOJHOTO BHYTPEHHEIO
otpaxxeHus. Jucnepcus cseta. CioxHbli cocTtaB 6enoro ceera. LlBer.

Cobuparomue 1 paccenBaronye TuH3bl. ToHKas auH3a. POKYCHOE PACCTOSHUE U ONTHYECKas
cuna TOHKOM smH3bL. [locTpoeHune u300pakeHUil B COOMPAIOIIMX M PACCEMBAIOLIUX JIMH3AX.
dopmyiia TOHKOU JIMH3BIL. Y BEIMUEHUE, 1aBAEMOE JIMH30M.

[Ipenensl mpUMEHUMOCTH TeoMeTpHueckod onTuku. BomHoBas ontuka. MuTepdepeniys
cBeta. KorepeHTHble MCTOYHMKHM. YCJIOBHSI HAOJMIOJEHUS MAaKCUMyMOB M MHUHHUMYMOB B
MHTEPPEPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX KOI€PEHTHBIX UCTOYHUKOB. [udpakuus cBera.
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HudpakuuonHas pemérka. YciioBue HaAONIOJEHUS TJIaBHBIX MAaKCUMyMOB IIpU  MaJeHUU
MOHOXpPOMaTHYECKOI0 CBeTa Ha Iu(dpakinoHHyto peméTky. [longpuzanus ceera.

TexHuueckue YCTpOHCTBA U TNPAaKTUYECKOE TMPUMEHEHHE: OYKM, Jyna, QoToammapar,
MPOEKIIMOHHBIN ammapaT, MUKPOCKOII, TeJIECKON, BOJIOKOHHAsI OMTHKA, AU(PPAKIHOHHAS PEIETKa,
MOJISIPOU.

Jlemoncmpayuu

[IpssMonuHeHOE pacIpOCTPAHEHHUE, OTPAKEHNUE U IIPEJIOMIICHUE CBETA.

OnTuueckue npudopsl. IlonHoe BHyTpeHHee oTpakeHue. Moaens csetoBoza. Mccnenosanue
CBOMCTB M300pakeHUI B TUH3AX.

Mopenn MuKpockora, Teneckona. HaOmionenune wuHTepdepennun cBera. Habmromenue
nudpakmuu ceeta. Habmoaenne qucnepcun cBera.

[ony4yenue cnekTpa ¢ IOMOIIbIO MpU3MBL. [loydeHre criekTpa ¢ TOMOLIbI0 AU(PAKITMOHHON
pemétku. Habmronenre nonsipu3auu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

N3mepenne TmokaszaTensi TMpeaoMiieHus cTekia. lccnemoBanwe CBOWCTB M300pakeHHH B
nunH3ax.Habmronenue qucnepcuu ceeTa.

Pa3nen 6. OcHOBBI clieHAIBHOI T€OPHH OTHOCUTEIBLHOCTH

['panunpl TpPUMEHUMOCTH KJIacCMYECKOM MexaHuku. llocTynatel crnenuanbHOM Teopuu
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh MOJYJS CKOPOCTH CBETa B  BaKyyMe, MPUHIIHNII
OTHOCHUTENLHOCTH OWHIITeHHa. OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMelJIeHHE BPEMEHH U
COKpAILEHUE JIMHBL. DHEPrUsl U UMITYJIbC PEISTUBUCTCKON YaCTULIBI.

CBs13b MacChl C SHEPrUel U UMITYJIBCOM PEIATUBUCTCKOMN YaCTULIbl. DHEPTUs MOKOSI.

Pasjnen 7. KBanToBasi pusuka

Tema 1. Dnemenmul Keéanmoeoi onmMuKu

®ortonbl. Qopmyna Ilnanka cBa3u 3Hepruu (GOTOHA C €ro 4acTOTOM. DHEPrus U HUMITYIbC
¢dorona. Ortkpeitne u wuccnenoBanue Qoroddpdexra. Ombitet A.I'. CromeroBa. 3aKOHBI
¢dorodpdexra. YpaBHenue Diinmreitna 1 porodddexra. «Kpacnas rpanuna» Gotorddexra.

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

TexHuyeckue ycTpoWcTBa U MPaKTUYECKOE TMpUMEHEHHue: (OTOdIEMEHT, (OTOAATUHK,
coJIHeUHas OaTtapesi, CBETOAHO/I.

Jlemoncmpayuu

®oroddPdexT Ha YCTaHOBKE C IIMHKOBOW IIacTHHOM. MccnemoBaHue 3aKOHOB BHEIIHETO
dotorddexra. Creroanon. Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Omwitel Pesepdopna mo paccesuto a-yactuil. [lmanerapnas
Mozens aroma. [loctynatel bopa. M3nydenue u noriomnierne GOTOHOB MPUTIEPEXOJIE ATOMA C OJTHOTO
YPOBHsI DHEPIUH Ha Ipyroi. Busl criekTpoB. CieKTp ypOBHENHIHEPIUHU aTOMa BOJIOPOAA.

BonHoBsie cBolicTBa yacTuil. Bosubl ge bpoinsa. KopnyckynsipHO-BOJHOBOM Ayalii3M.

CHoHTaHHOE M BBIHYXIECHHOE WU3JIydeHUE. TEeXHUYECKHE YCTPOWCTBA M MPAKTHYECKOE
MIPUMEHEHHE: CIEKTPAJIbHBIN aHaIHU3 (CIEKTPOCKO), Ja3ep, KBAHTOBbII KOMIIBIOTEP.

Llemoncmpayuu

Monens onbita Pesepdopna. Onpesenenre JIHHBI BOJHEI Ja3epa.

Habmronenne nuHeivaThIx crieKTpoB u3nydenus.Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

HabGuroieHne TMHERYaToro CriekTpa.

Tema 3. Amomnoe aopo
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OKCIIEpUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOEHUA sAapa. OTKpBITHE PagHMOaKTUBHOCTH.
OmnbiTel Pesepdopna nmo ompezneneHuto cocraBa paJnoaKTHUBHOrO u3nydeHus. CBoiicTBa ambda-,
6era-, raMMa-u3I1ydeHus. BausHue paguoakTHUBHOCTH HAXHUBbBIE OPTraHU3MBbI.

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

DHeprus CBSI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl sapa. SnepHple peakium.
Hlenenne u cunres snaep. Anepusiii peakrop. TepmosinepHsiii cunTe3. [IpoGieMbl U epCreKTUBEI
AIEPHON PHEPrETUKHU. DKOJIOTHUECKNE aCIIEKThI EPHON SHEPTETUKH.

OnemeHTapHble 4YacTHIbl. OTKpbITHE MO3UTPOHA. MeTonbsl HAOIIOAECHUS U PErucTpaliu
aJeMeHTapHbIX 4YacTull. DyHIaMeHTalbHblE B3auUMOAEHCTBHsS. ENWHCTBO (PU3NYECKONW KapTHUHBI
Mupa. TexHudeckue YCTPOWCTBA U IPAKTHUYECKOE IPUMEHEHUE: NO03UMETp, Kamepa Buibcona,
SJIEPHBINA peakTop, aToMHasg 6oMba.

Hemoncmpayuu CUETUNK MOHU3UPYIOLIMX YaCTHULL.

Yuenuueckuiui sxcnepumenm, nabopamopHule pabomoi

HccnenoBanue TpexoB yacTull (110 TOTOBBIM (oTorpadusm).

Pa3gen 8. DjieMeHTBI AaCTPOHOMUM H ACTPOPU3MKHU

Oranel pa3BUTHs acTpoHOMUH. [IpuKiIanHOEe 1 MUPOBO33PEHYECKOE 3HAUEHUEACTPOHOMHUHU.

Bupn 3Bé3nHoro HeGa. Co3Be3nus, spkue 3BE3IbI, IUIAHETHI, MX BUAMMOE JIBUXKEHHE.
Conneunas cuctema. Connue. ConHeuHas akTHBHOCTh. Mctounuk sHepruu CoyiHIIA W 3BE3.
3BE3/1bI, UXOCHOBHBIE XapaKTEPUCTUKU. /[narpamma «CrneKkTpalibHbIM K1acc — CBETUMOCThY. 3BE3/IbI
[JIaBHOM IOCJIEJIOBATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBb» Ul 3BE37] TIJIABHOM
MIOCJIEJOBATENIbHOCTH. BHyTpeHHee cTpoeHue 3BE3N. CoBpeMEHHBIE  IIPEICTaBICHUS O
IIPOUCXOXKACHHUU U 3Boronnu CosHLa U 3BE3/. DTarlbl )KU3HU 3BE3.

Mueunbiii [Iyte — Hama [Namaktuka. [lonoxenne m nBuxenue Connua B ['anaktuke. Tumsl
rajakTuk. Paguoranaktuku u kBasapsl. UEpHbIe ABIPHI B sipax rajnakTuk. Beenennas. Pacmmpenue
Bcenennoii. 3akon Xa00ma. Pas3Oeranme ramaktuk. Teopus Bonbmoro B3peiBa. PenmkroBoe
u3nydyeHue. MacmrabHast cTpykTypa Bcenennoil. Meraranaktuka. Hepeménable npoGieMsl
ACTPOHOMHH.

Yuenuueckue nabnrooenus

Habmronennst HeBOOPYKEHHBIM TJIa30M C MCIIOJIb30BAHHEM KOMITBIOTEPHBIX TPUIIOKEHUH 1151
OTIpEJIeICHUs] TIOJIOKEHUS] HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3AMs
CesepHoro nonymapus 1 sipkue 38€31bl. Habmonenus B reneckon JIynsl, mianer, Mieunoro [lytu.

O06o0maronee NOBTOpPeHNe

Ponb ¢pusuku 1 aCTpOHOMHUHU B SKOHOMUYECKOM, TEXHOJIOTMYECKOM, COIMATEHON U 3TUYECKOU
chepax J[eATETPHOCTH 4YEJIOBEKa, pOJIb W MECTO (U3MKM M aCTPOHOMHUHM B COBPEMEHHOM
Hay4dHOH KapTHHE MHpa, poib (QHU3UYECKOH Teopur B (HOPMUPOBAHMM MPEICTABICHUH O
¢u3nyeckol KapTHHE MHUpa, MECTO (HU3UYECKOM KapTHHBI MHUpaB OOILEM psy COBPEMEHHBIX
€CTCCTBCHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

MexnpeameTHble CBSI3U
Mzyuenne kxypca ¢uzmku 0a30BOTO YPOBHS OCYIIECTBISETCS C YUYETOM COJEPIKaTEIbHBIX
MEXIPEIMETHBIX CBSI3EH C KypcaMHu MaTeMaTHUKH, OMOJIOT UM, XUMHH, reorpaduu ¥ TEXHOJIOTHH.
Meoicnpeomemnvle nousamusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO TO3HAHWUS:
SBJICHUE, HAY4YHBbIA (akT, THUmore3a, Qu3nuUeckass BeJIWYMHA, 3aKOH, Teopus, HaOII0ICHHE,
AKCTIEPUMEHT, MOJICTTUPOBAHKE, MOJIEITh, U3MEPEHHE.
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Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TMHeHas QyHKUus, napadoia,runepoosa, ux
rpagukd U CBOICTBa, TPUTOHOMETpUYECKHE (QYHKIMHM: CHHYC, KOCHHYC, TaHI'€HC, KOTaHIEHC,
OCHOBHOE€ TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HX MPOEKIUMM HA OCU KOOpAMUHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: MexaHmdeckoe IBMKEHHE B KUBOUW mpupoze, nuddysus, ocMmoc, TEmIooOMeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUJIONEpENayl, TEIUIOBOE PaBHOBECHE), DJIEKTPUUECKHUE SIBJICHHS B
YKUBOW MPUPOJIE.

Xumus: DUCKPETHOE CTPOECHHE BEIIECTBA, CTPOCHHE AaTOMOB M MOJEKYJ, MOJb BELIECTBA,
MOJISIpPHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJl, )KUJIKOCTEU U ra30B, 3JIEKTPUUYECKUE CBOMCTBA
METAJUIOB, 3JIEKTPOJIUTUYECKAs JUCCOLIMALINS, TaJbBaHUKA.

T'eoecpagus: BIaxHOCTH BO3/IyXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JIBHKEHUHN C HCIIOJIB30BAHMEM MEXAHM3MOB, YUET TPEHUS B
TEXHUKE, TMOAIMUIHUKY, HCIOJIb30BaHUE 3aKOHA COXpPaHEHHs HMIYJIbcaB TEXHUKE (pakera,
BOJIOMET U JIpYTHE), IBUraTeb BHYTPEHHEI0 CropaHusi, naposas TypOuHa, ObITOBOM XONOAUIBHUK,
KOHJIULIUOHED, TEXHOJIOTUH MOJyYE€HHsI COBPEMEHHBIXMATEPUAJIOB, B TOM YMCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, DJIEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHHE D3JEKTPONpHOOpOB, KCEPOKC,
CTPYMHBI TIPUHTEp, 3JIEKTPOHArpeBaTENbHbIE MPHUOOPHI, 3IIEKTPOOCBETUTENBHBIE MPUOOPHI,
raJbBaHMKa.

Mamemamuxa: pelnieHHe CHUCTEMbl YpaBHEHM, TPUTOHOMETpHYECKHe (YHKIUU: CHUHYC,
KOCHUHYC, TaHI'€HC, KOTAHIME€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M UX
MPOEKIIMM Ha OCH KOOPAMHAT, CJOXECHHWE BEKTOPOB, MPOW3BOJIHBIC AJIEMEHTAPHBIX (DYHKITHIA,
MPU3HAKH [TOJJ00US TPEYTOIBHUKOB, OTpeieNieHIE TUIOMAIN IIOCKUX (GUryp u oobéma Ted.

buonocus: snekTpudeckue sIBICHUS B KUBOW MPUPOJE, KoeOaTeabHbIE ABIKEHUS B KUBOU
MPUPOJE, ONTUYECKUE SIBICHUS B >KMBOW MPUPOJAE, NECUCTBHE pPaJHMALMH HA )KUBBIE OPTaHU3MBI.

Xumusi: CTpOEHHME aTOMOB M MOJEKYJ, KpHCTaJUIMYecKas CTPYKTypa TBEPIBIX Tell,
MEXaHU3MbI 00pPa30BaHuUs KPUCTAIUTMYECKON PEHIETKH, CIIEKTPAJIbHBIN aHAJIH3.

l'eoepaghus: MarHUTHBIE TONIOCa 3€MIIM, 3aJIe)KM MArHUTHBIX pPyH, (HOTOCHEMKA 3eMHOM
MIOBEPXHOCTH, NIPEJICKa3aHUE 3€MIIETPSICEHU.

Texnonozusi: NUHUM SIEKTPONEpENad, T'€HEpaTop IMEPEMEHHOI0 TOKAa, 3JIEKTPOJBUraTeb,
WHAYKIMOHHAS Teuyb, pajgap, paJuoNpuEéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neus,
IIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsl ONTHKA, COJTHEUHas OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE

OcBoenne ydeOHOoro mpeamera «dus3mka» Ha ypOBHE CpeIHEro MpodeccHnoHaIbHOTO
oOpa3zoBanusi (0a30BbIii yPOBEHb) MOJDKHO OOECTICUHTH JOCTIKEHUE CICAYIOIHNX JUYHOCTHBIX,
MCTAINPCAMETHBIX U IMTPEAMETHBIX O6p330BaTCJ'II>HI>IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JInuyHOCTHBIE pPE3yNbTaThl OCBOEHMs y4eOHoro mpenMera «Pu3MKa» IODKHBI OTpa)aTb
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaromuXcs PYKOBOJICTBOBATHCS C(OPMHUPOBAHHOW BHYTPEHHEH
MO3UIKEH JTUYHOCTH, CUCTEMON LEHHOCTHBIX OPUEHTALWH, MO3UTUBHBIX BHYTPEHHUX YOCKIECHUH,
COOTBETCTBYIOUINX TPATUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIecTBa, PaCIIMPEHUE )KU3HEHHOTO
OIIBITA U OIBITA JEATEIBHOCTH B IIPOLIECCE pealu3allii OCHOBHBIX HAIIPABJICHUN BOCHUTATEIBHOU
NEATEIbHOCTH, B TOM YUCJIE B YaCTH:
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1) IpakKaIaHCKOro BOCIMTaAaHUA:

c(OPMHUPOBAHHOCTh ~ TIPAXJAHCKOW TO3MIUM  OOydaromlerocss Kak aKTHMBHOTO U
OTBETCTBEHHOI'0 WJI€Ha POCCUHCKOro 00IeCTBa;

IPUHATHE TPAIULMOHHBIX O0IIEYEIOBEUECKMX T'YMAaHUCTUUECKUX U JE€MOKPaTHYECKUX
LIEHHOCTEH; TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEpECax I'Pa’kIaHCKOro o0IIecTBa,
y4acTBOBaTh B CAaMOYIPABJICHUU B 00pa30BaTeIbHOMN OpraHu3aluu;

YMEHHME B3aMMOJECHCTBOBATH C COLMAJIBHBIMH MHCTUTYTaMH B COOTBETCTBUM C HX
(GyHKIMSMU ¥ HA3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTAPHOHN U BOJIOHTEPCKOU NEATEIbHOCTH;

2) NATPUOTHYECKOI0 BOCNHUTAHMSA: CHOPMUPOBAHHOCTH POCCUHCKON TI'pa’kKIaHCKOU
UJEHTUYHOCTH, MAaTPUOTH3MA; I[IEHHOCTHOE OTHOIIEHHWE K TIOCYAapCTBEHHBIM CHMBOJAM,
JOCTHXKEHUSAM POCCHMCKUX YUEHBIX B 00J1aCTH (PU3UKH U TEXHUKE;

3) AYXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHNS:

Cc(OPMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOIO IIOBEAEHHUS; CIOCOOHOCTh
OLICHHMBATh CUTYAllMIO U TPUHUMATh OCO3HAHHBIC pELIEHUs, OPUEHTUPYSICh HAa MOpPAIbHO-
HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM 4YHCJIE BIEATEIBHOCTH y4EHOTO;

OCO3HAHME JINYHOTO BKJIA/1a B IOCTPOEHHE YCTOMYMBOIO Oy1yILEero;

4) 3CTeTHYECKOr0 BOCIHMTAHMSA: OCTETUUYECKOE OTHOLIEHME K MHpY, BKIIOYas
3CTETUKY HaYy4YHOTO TBOPYECTBA,PUCYIIETO (U3NIECKON HayKe;

5) TPY/I0BOr0 BOCHHUTAHHUS:

MHTEpEeC K pa3InyHbIM chepam npodhecCuoHaIbHON NeATeNbHOCTH, B TOM YUCIIE CBI3aHHBIM
c (QU3MKOW W TEXHWKOH, YMEHHE COBEpIIaTh OCO3HAaHHBIH BBHIOOp Oymymed mnpodeccun u
peanu3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUIAHBL, TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U
camM000pa30BaHHUIO B 00J1acTH (PU3UKKHA TPOTSHKEHUH BCEH KHU3HM;

6)  KO0MIOrHYecKOro BOCHMTAHMS:

c(OpMUPOBAHHOCTh  JKOJOTMYECKON KyJIbTYphl, OCO3HaHHME TIJI00ATBHOIO XapakTepa
9KOJIOTUYECKHUX MPOoOJIeM; TUIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBUN B OKPYKAIOIICH cpeae Ha
OCHOBE 3HaHUS IIeJiell YCTOMYMBOIO pPa3BUTHUS UEJIOBEUYECTBA; PaciivpeHue oOmnbiTa JIesTEIbHOCTH
HKOJIOTUYECKOI HaNpaBIEHHOCTH Ha OCHOBEHMEIOIUXCS 3HAHUM 1o (usmke;

7) LHEHHOCTH HAYYHOI' 0 IO3HAHMSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
¢bu3nyeckoil HayK{; OCO3HAHME IEHHOCTHM HAY4YHOH [eATEeIbHOCTH, TOTOBHOCTH B IIpOLEcce
U3Y4eHHUS  (QU3UKU  OCYLIECTBISATH  MPOEKTHYIO M HCCIEAOBATEIbCKYIO  JESTEIBHOCTD
UHAMBUAYAIBHO U B FPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

I[lo3naBaTebHBIE YHUBEpPCAJbHbIE yueOHbIEe TeiCTBHUS

ba3oBbie Joruyeckue qeMcTBUA:

CaMOCTOSITENIbHO  (popMynupoBaTh U aKTyalU3UpPOBATh MpoOJieMy, paccMaTpuBaTh e
BCECTOPOHHE; OMPENEATh LENU AeATeIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU UX JTOCTUKCHHS;
BBISABJIISAATH SaKOHOMepHOCTI/I nu HpOTI/IBOpqu/ISI B paCCManI/IBaCMI)IX (bPISI/I‘-IeCKI/IX SIBJICHUAX

pa3pabathIBaTh IUIAH PEIICHUS MPOOJIEMBI C YYETOM aHAIM3a UMEIOIIUXCS MAaTepUATbHBIX U
HEMaTEpHUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B ACATCIBHOCTH, OLCHHWBATH COOTBCTCTBHUEC PE3YIbTATOB LCIIAM,
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OLICHUBATh PUCKH ITOCIIEICTBUH AEATEIBHOCTH;

KOOPJAMHHUPOBaTh M BBIIOJHATH pPabOTy B YCIOBHUSX pPEaAJbHOTO, BUPTYAJIbHOTO H
KOMOHMHUPOBAaHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPO0JIeM.

ba3oBble ucciaenoBaTeabCKue JeHCTBUS .

BJIaJIETh HAYYHOU TEPMHUHOJIOTUEN, KIIFOUEBBIMH MOHATUAMU U METOJaMHU buzmveckoit
HayKU; BJIaJIETh HABBIKAMH y4e€OHO-UCCIIEIOBATEILCKON U TPOCKTHOM  JCSATEIIBHOCTH B 00JIaCTH
(U3HUKHN, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITETLHOMY TOMCKY METOJIOB PEUICHUS 3ajad
(hU3HUYECKOTO CoAepKAHUS, TPUMEHEHHUIO PA3IMYHBIX METOOBIIO3HAHUS;

BJIAJIETh BUAAMU JCATEIBHOCTH M0 TMOJYYEHUIO HOBOIO 3HAHMs, €ro HWHTEPIpETaluH,
peoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX CUTYaIHMsIX,B TOM YHCIIE MPU CO3JaHUU
y4eOHBIX MMPOCKTOB B 001aCTH (DU3HKHY;

BBISIBJISAITh IPUYMHHO-CJIEICTBEHHBIE CBS3M U aKTYaJU3UpPOBATh 3a7a4y, BbIBUTAThTUIIOTE3Y
€€ pelIeHus, HaXOIUTh ApTyMEHTHI JJIsl I0Ka3aTEIbCTBA CBOMX YTBEPKACHUM,3a1aBaTh MapaAMETPhI
Y KPUTEPUU PEUICHUS;

AQHAJIM3UPOBATH MOJYYECHHBIE B XOJI€ PEUIECHUS 3aJa4l PE3yJIbTaThl, KPUTUYECKU OLICHUBATH
HX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a/1aud B 00pa30BaTEIbHOMN JESITCIBHOCTH, B TOM
YHUCJIe PU U3yYEHUN HUBUKU;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OIICHUBAThH MPUOOPETEHHBIHN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS M0 (PU3UKE B TPAKTUIECKYIO 00JIACTh )KU3HEICATeIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTell; BBIIBUTATh HOBBIC HJICH,
npeyiaraTh OPUTHHAIBHBIC TIOIXOJBI U PEIICHUS; CTABUTh TPOOJIEMBI U 3a7a4M, JOIYCKAOIIHE
aJbTEPHATUBHBIE PEIICHUS.

Padora c undopmanueii:

BJQJI€Th HABBIKAMU  TOJy4YeHUs  MHPoOpMAUM  (QUIUYECKOTO  COJEPIKAHUS U3
HMCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSITENIBHO OCYIIECTBIISTh MOUCK, aHAJIN3, CACTEMATH3ALUI0 U
UHTEpIpeTalui0 HMHQOpMAMM  pa3iMYHBIX BUAOB U (QOpPM MpEACTABICHUS; OIICHUBAThH
JIOCTOBEPHOCTh UH(pOpMaLNY; UCIOJIb30BaTh cpencTBa MH(POPMAIIMOHHBIX u
KOMMYHUKAIIMOHHBIX TEXHOJOTMM B  pELICHUU KOIHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a/a4 ¢ coOMoeHHeM TpeOOBaHM 3PrOHOMHKHU, TEXHUKH O€30MacHOCTH,
TUTHUEHBI, pecypcocOepex eHusl, MPaBOBbIX W ATHUYECKUX HOPM, HOPM HH(POpPMAIMOHHON
0€30I1aCHOCTH; CO3aBaTh TEKCTHI (PM3MUECKOTO CONIEp)KaHHs B pas3iInyHBbIX (popMaTax ¢ ydéTrom
Ha3HA4YeHUS MH(POPMAIIUHN U IEJIIEBOM ayIUTOPUH, BHIOMpAs ONTHMAJIbHYIO (OpPMY IpECTaBICHHS
Y BU3yaJIU3alUu.

KomMMyHuKaTHBHBIE YHUBepCajbHble Y4eOHbIEe JedCTBHS:

OCYIIECTBIISITh OOIIEHME Ha YpokaX (U3MKM UM BO BHE-YPOUHOW JESTEIbHOCTH;
pacmo3HaBaTh MPEANOCHUIKH KOH(MJIMKTHBIX CUTYallMid M CMATYaTh KOH(IUKTHL, DPa3BEPHYTO H
JIOTUYHO U3JIaraTh CBOIO TOUKY 3pPEHUS C UCIIO0JIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCTIONIF30BaTh MPEUMYIIECTBA KOMAHIHOM U MHAUBHUYaIbHOU paOOTHI;BHIONPATH
TEMaTHKy U METO/Ibl COBMECTHBIX JACHCTBUI C y4ETOM OOIIUX UHTEPECOB,

Y BO3MOYKHOCTEHN Ka)/10T0 UjleHa KOJIEKTUBA;

IPUHUMATH LIEIM COBMECTHOM J1€ATEIbHOCTH, OPraHU30BbIBaTh U KOOPAMHHUPOBATH JEHCTBUS
110 €€ TOCTUKEHMIO: COCTABIIATH IUIaH JENCTBUH, pacIpeesATh POIH C yYYUETOMMHEHUM Y4aCTHUKOB,

O6CY)KI[aTB PE3YyIbTaThI COBMECTHOM pa6OTBI;
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OLICHMBATh Kaue€CTBO CBOETO BKJIAJIAa U KAXKJIOT0 YYaCTHUKA KOMAH/Ibl B OOIIMI pe3ysbTaT 1o
pa3paboTaHHBIM KPUTEPHUSAM; MpeJIarath HOBbIE MPOEKTHI, OIEHWBATHh UJCU C TMO3UIIMH HOBU3HBI,
OpPUTMHAIBHOCTH, MPAKTUUYECKON 3HAYUMOCTH;

OCYLIECTBISATh TO3UTHBHOE CTPATETUYECKOE IIOBEJEHUE B PA3JIMUHBIX CHUTyalUsX,
MIPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUITUATHUBHBIM.

PeryasitTuBHble yHUBepcajibHble y4yeOHbIe JeliCTBUA

Camoopranuzauus:

CaMOCTOSITEIbHO OCYIIECTBIIATh TO3HABATEIbHYIO NEATEIbHOCTh B 00NAacTH (PHU3UKU H
aACTPOHOMUH, BBISBIIATH IPOOJIEMBI, CTABUTh U (DOPMYIHPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATh IUIaH pEUIeHHs] pPacu€THBIX M KayeCTBEHHBIX 3aj]lad, IUIaH
BBITIOJIHEHHSI TIPAKTUYECKOM pabOThl ¢  Y4ETOM HMMEIOIUXCS  PECypCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U MPENOYTCHUI; 1aBaTh OLEHKY HOBBIM CUTYallUsAM; PACIIUPATh PAMKU y4eOHOTO
MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH; JeIaTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATH €TO,
OpaTh Ha ce0st OTBETCTBEHHOCTH3a PEIICHUE; OIICHUBATh IPUOOPETEHHBIN OIBIT;

croco0CTBOBAaTh (POPMUPOBAHUIO U TPOSBICHUIO SPYIUIIMHA B 00JaCTH (PU3UKH, TTOCTOSTHHO
MOBBIIIATH CBOM 00Pa30BATEIBHBIA U KYyJbTYPHBIA YPOBECHb.

CaMOKOHTPO/Ib, IMOLMOHAIbHBIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHBBI B JIESITEIbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3yJbTATOB LIEJISIM; BJIaJIeTh HABBIKAMH [T03HABATEIbHOHN pe(IeKCHM KaK OCO3HAHUS
COBEPUIAEMBIX/IEUCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U OCHOBAaHUM;

UCTIOJIb30BaTh MPHUEMBI Pe(IIEKCUU IS OLIEHKU CHUTYallld, BHIOOpPAa BEPHOTOPELICHHUS;

YMEThb OIICHMBAaThb PUCKH M CBOEBPEMEHHO IPUHMMATh PEIIEHHS [0 HMX CHHKEHHIO;
IIPUHUMATh MOTUBBI U apTyMEHTHI APYI'HX IPU aHAJIN3E PE3YJIbTAaTOB AESTEIbHOCTH;IPUHUMATh ce0s,
MMOHMMAasl CBOU HEJOCTATKU U JIOCTOUHCTBA;

OPUHUMATh MOTUBBI U apryMEHThl JpYTrUX IpU aHAJIU3€ pe3ylIbTaTOB JAEATEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OMIMOKH.

B mpouecce AOCTHXKEHHMsSI  JIMYHOCTHBIX  PE3YyJIbTaTOB  OCBOGHUS  INPOrPaMMbI 110
¢buzuke I ypOBHSA CpeaHero oOmero oOpa3oBaHHS Yy OOYYArONIUXCS COBEPIICHCTBYETCS
SMOLIMOHAJIBHBIN UHTEJUIEKT, IPEIIoaralouii cpOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOUIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOLMOHAIILHOE COCTOSIHUE,
BUJICTh HANpPaBJICHUS PAa3BUTUSI COOCTBEHHON SMOLIMOHATILHOM cephl, ObIThYBEpEHHBIM B cele;

CaMOpETyJIMPOBaHUs, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTh
3a CBO€ MOBEAECHUE, CIIOCOOHOCTh aJalTUPOBATHCS K HMOLMOHAIBHBIM H3MEHEHHUSIM U MPOSBIATH
TMOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHENI MOTHMBALlMM, BKJIIOYAIOIIEW CTPEMJIEHME K JOCTHKEHHIO LEIM U YCIEXY,
OIITUMU3M, UHUIIUATUBHOCTb, YMEHUE JAE€HCTBOBAThH, UCXO/S U3 CBOUX BO3MOYKHOCTEM;

SMIATHH, BKJIIOYAIOMIEH CHOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSIHME JpPYTuX,
YUUTBIBATh €I0 IIPU OCYILECTBIECHUH OOLIEHHUS, CIIOCOOHOCTh K COUYBCTBHUIO M COIIEPEKHUBAHUIO;

COLIMAJIBHBIX HAaBBIKOB, BKJIIOYAIOMIMX CIOCOOHOCTH BBICTpanBaTh OTHOIIEHHUS C
JAPYTUMH JOABMHU, 3a00TUTHCS, IPOSBIISATH MHTEPEC U pa3peliaTh KOHQIUKTHIL.

INPEIMETHBIE PE3YJIBTATbBI

K xoHiy oOyueHHs HpeIMETHbIE pPe3ysbTaTbl Ha 0a30BOM YPOBHE JOJKHBI OTpakaTh
c(OPMHPOBAHHOCTh Y O0yHAIOIUXCS YMEHHIA:
JEMOHCTPUPOBATh Ha MpPUMEpPax pojib U MecTo (U3MKU B (HOPMUPOBAHUU COBPEMEHHOM
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HAy4YHOM KapTUHBI MHpA, B Pa3BUTUHU COBPEMEHHOW TEXHUKM W TEXHOJOTHM, B MPAKTUYECKOM
NESITeTFHOCTH JIIOJICH; YYUTHIBAaTh TPAHHIBI NPUMEHEHHS H3YyYCHHBIX (DU3MUECKUX MOJenei:
MaTepHanbHasl TOUKa, MHepLUaIbHas cUCTeMa OTcuéTa, aOCOMIOTHO TBEPOE TENO, UACATBHBIN Ta3,
MOJIENTU CTPOCHHS Ta30B, >KUIKOCTEH M TBEPABIX TeJd, TOUEYHBIA JIIEKTPUUECKHUH 3apsia Mpu
perieHny GU3NYECKHX 3a1a4;

pacro3HaBaTh (U3UYECKHE SIBICHUS (IPOILIECChI) UM OOBSICHATH MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUUECKON TEOPUM CTPOEHHUS BEIIECTBA M DJIEKTPOJUHAMUKHU:
paBHOMEpPHOE ¥ pPABHOYCKOPEHHOE NPSIMOJMHEHHOE JBM)KEHHE, CBOOOJHOE TaJeHue Tell,
JIBUKEHHE TI0 OKPY>KHOCTH, WHEpIHs, B3auMmojeiictBue ten, auddysus, OpoyHOBCKoOe
JBUKEHHE, CTPOEHUE KHUJIKOCTEH M TBEPIBIX Tell, W3MEHEeHHe oO0BEMa Tell MpHU HarpeBaHUU
(oxJlaXkAeHUH), TEIUIOBOE paBHOBECHE, WCIApEeHHE, KOHACHCAllWs, IUIaBJIEHHE, KpHUCTaUIM3allys,
KHMIIEHHE, BJIAXHOCTb BO3/yXa, NOBBIIIEHHE AABJICHUS ra3a IpPU €ro HarpeBaHUU B 3aKpbITOM
cocyze, CBs3b MEXIy I[apaMeTpaMHM COCTOSIHMsSI Ta3a B H30IpolLeccax, J3JIEKTpU3alus Tell,
B3aUMOJIEHCTBUE 3aPsI/IOB;

ONMCHIBATh MEXAaHUYECKOE JBI)KEHUE, HCIOJNb3Yys (U3NYECKHEe BEIWYHHBI: KOOPJAMHATA,
MyTh, MEpEeMEUICHHE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHJla, UMITYJIbC Tejla, KUHETHYecKas
9HEprus, NOTEHLUAaJIbHAs DSHEPIusi, MeXaHWudecKas pabdoTa, MeXaHHuYecKas MOIIHOCTb;, IpH
OIMKMCAaHUU MIPABUIIBHO TPAKTOBATh (M3MUECKUN CMBICI UCIIOJIb3YEMbIX BETUYHH, UX 0003HAUCHUS U
€AVHUIIBI, HAaXOMUTh (OPMYIbI, CBA3BIBAIONIME MAaHHYIO (U3MYECKYI0 BEIUYMHY C JIPYTUMU
BEJTMYUHAMU;

ONMCHIBATh U3YYEHHBIE TEIJIOBbIE CBOMCTBA TEJI U TEIUIOBBIE SIBJICHHS, MHCIOJIb3YS
¢u3nyeckue BENWYHMHBI: JaBJIICHUWE Tra3a, TEeMIepaTypa, CpeAHss KHHETHYeCKas DSHEprus
Xa0TUYECKOTO JIBIDKEHHS MOJIEKYN, CpEAHEKBAJpaTUYHAs CKOPOCTb MOJEKYN, KOJIUYECTBO
TEIUIOThl, BHYTPEHHSS SHeprus, paboTa rasa, Kod(pQGUIUEHT MOJE3HOrO JIEHCTBUS TEIIOBOTO
JBUTATEIIS; TIPY OMTUCAHWUHU TIPABMIIBHO TPAKTOBATh (PU3WIECKHIA CMBICI HCTIOIB3YEMbIX BEIMYHH, HX
0003HAYEHHSI M €UHMIIBI, HAXOAUTh (POPMYIIBI, CBSA3BIBAIOIIME JAHHYIO (PH3MUECKYIO BEJIIMYMHY C
JIPYTUMHU BETTUYUHAM;

OMHCHIBATh HM3yYCHHBIC JIIEKTPUUYECKHUE CBOWCTBA BEIIECTBA W DJCKTPHUUECKHUE SIBICHHUS
(mporiecchl), UCMONB3YS (U3NYECKUE BEIMYUHBI: DJIEKTPUUECKHUM 3apsll, SJIEeKTpHYecKoe TMoJe,
HanpsDKEHHOCTh  TMOJISI, TMOTEHLIMAaj, pa3HOCTh IOTEHLMAJIOB, IPU ONHCAHUU MPABUIBHO
TpakTOBaTh (PU3MUECKUN CMBICI HUCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAUEHHUS U €IUHUIIbI; YKa3bIBaTh
(dbopMyIIbl, CBA3BIBAIONINE JAHHYIO (DU3UUYECKYIO BETMUUHY C APYTUMH BEJTMUYMHAMY,

aHANMM3UPOBATh (DU3MUECKHE TMPOLECCHl M SBICHHS, HCHOIL3ys (U3NYECKUE 3aKOHBI U
MPUHIUIIBL: 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akonsr HeloTOHa, 3aKkoH coxpaHeHUs
MEXaHUUYECKOM SHEPruH, 3aKOH COXPAHEHHs] HMMITYJbCa, MPUHIMII CYNEPIO3ULNUN CHJI, MPUHIIMII
paBHONpPABUs HWHEPLMAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BELIECTBA, [a30BbIE 3aKOHBI, CBA3b CPEIHEN KHHETUUECKON IHEPIUU TEILUIOBOTO JIBUYKEHUS MOJIEKYII
¢ abCOMIOTHON TeMIepaTypoid, MEPBbIN 3aKOH TEPMOANHAMHKH, 3aKOH COXPAHEHUS SJIEKTPHUUECKOTO
3apsna, 3akoH Kyrnona, mpu 3TOM pasidyaTh CJIOBECHYIO (DOPMYIHUPOBKY 3aKOHA, €ro
MaTeMaTHYECKOEe BbIpAaKEHHUE U YCIIOBHS (TPaHMIIbI, 00J1aCTH) MPUMEHUMOCTH;

OOBSCHSATH, OCHOBHBIC MPUHIUIBI IEUCTBUS MAIIWH, MPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pa3nuyaTh yciaoBUs UX O€30M1aCHOTO UCIIOJIb30BaHMS B TOBCETHEBHOM JKU3HU;

BBITMIOJHATh SKCIIEPUMEHTHl TIO0 HCCIEIOBAHHUIO (PU3UYECKUX SIBICHUN M MPOIECCOB C
HCIIOJIb30BAaHUEM MPSAMBIX, U KOCBEHHBIX U3MEPEHMI, pU 3TOM (HOPMYyIUpPOBaThH MpodiaemMy/3a1aqy
U TUNOTE3y  Y4eOHOro  SKCIEPHUMEHTA, coOuparb YCTaHOBKY M3 MPEJI0KEHHOIO
000pynoBaHusl, IPOBOIUTE OIBIT U (HOPMYIIUPOBATH BHIBOJIBI;
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OCYIIECTBIISITh MpSIMble W KOCBEHHbIE H3MEpeHHs (PU3UUECKUX BEJIMYUH, MPU HTOM
BBEIOMpATh ONTHMAJBHBIA CIOCOO HW3MEpPEHUS ¥ WCIOJb30BaTh WM3BECTHBIC METOIBI OICHKH
IIOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIY (DU3MUECKUMH BETMYMHAMH C UCIOJIB30BAHUEM MPSIMBIX
W3MEpEeHull, MpU STOM KOHCTPYHUPOBATH YCTAaHOBKY, (PUKCHUPOBATH pPE3yAbTaThl MOJYyUYECHHOM
3aBUCUMOCTH (PU3MUYECKUX BEIMYWH B BHJE TAOIUI] M TPpa(HKOB, JeIaTh BBIBOJBI 0 Pe3yIbTaTaM
HCCIICIOBaHMS,

co0Imo1aTh MpaBuiia 6€30MacHOro TPy/ia MPH MPOBEACHNUHN UCCIIEI0BaHUI B paMKaxy4eOHOTO
JKCIIEPUMEHTa, Y4eOHO-MCCIEAOBATEIbCKOM U TMPOEKTHOW JAESITENBbHOCTU C HCIIOJIb30BAHUEM
W3MEPUTEIIBHBIX YCTPOUCTB U JJA00OPATOPHOTO 00OPY/I0BAHHS;

pemaTth pacu€THBIE 3aJadd C SBHO 3aJaHHON (H3MYECKOW MOJENbI0, WCIIONB3Ys
(du3nyuecKkre 3aKOHBI W MPHUHIIMITE, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1adydl BBIOUPATH (U3HUECKYIO
MOJIeNb, BBIICNATh (U3MUecKue BEMMYMHBI W (DOpPMYJBl, HEOOXOAMMBIE [JIsi €€ peleHus,
MIPOBOAMTH PACUETHI U OLIEHUBATH PEAIbHOCTH MMOJYYCHHOTO 3HAYCHHUSI(QU3UUECKON BEITUYNHBL;

peliaTth KadyeCTBEHHbIE 3a[aud: BBICTPAHWBATh JIOTUYECKH HEMPOTUBOPEUUBYIO IIETIOUKY
pacCyXJIeHU ¢ ONOPOI HA N3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUYECKUE SIBJICHUS;

UCIIONIL30BATh MPHU PEIICHUH YYEOHBIX 33]]a4 COBPEMEHHbIC WH(OPMAIIMOHHBIE TEXHOJIOTUU
JUTSL TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUU U MIPECTABICHUSydeOHON U HAYyYHO-TIOMYIISIPHOM
nH(pOpMaInK, TTOTYYEHHON U3 Pa3IMYHBIX UCTOYHHUKOB, KpUTHUECKH aHATM3UPOBAThH MOTYYaeMYIO
uH(pOpMaLHIO;

NPUBOJUTH TPHUMEPHI  BKJIAga  POCCHUCKHX W 3apyOekHBIX  YYECHBIX-(DH3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHUE MTPOLECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU UTEXHOJIOTUH;

UCIIONIb30BAaTh TEOPETUYECKHE 3HAHUS MO (U3MKE B  TMOBCEAHEBHOW  KU3HU IS
oOecrieyeHus 6€30MacHOCTU MpU OOpalleHUHd ¢ IpUOOpaMu U TEXHUYECKHUMH YCTPOHWCTBAMU, IS
COXpaHEHHS 3/I0POBbBS U COOITIOJICHHSI HOPM SKOJIOTHIECKOTO TIOBEJICHHS B OKPYKAIOIIIEH Cpejie;

JEMOHCTPUPOBATh HA MPUMEpPax poiib U MecTO (Gu3uKu B (HOPMUPOBAHHH COBPEMEHHOM
HAyYHOW KApTUHBI MHUpa, B Pa3BUTHH COBPEMEHHOW TEXHUKH W TEXHOJOTHH, B MPAKTUYECKOU
JEeSITENBHOCTH JIIOJIEH, IETOCTHOCTh U €MHCTBO (PU3UYECKOM KapTUHBI MUPA;

YUUTHIBATh TPAHULBI TPUMEHEHUS M3YYEHHBIX (PU3WYECKUX MOJENeH: TOYEUHBIH
AIIEKTPHUYECKUI 3apsili, Iy CBETA, TOUCYHBI UCTOYHUK CBETA, SCPHAS MOJEIh aTOMa, HyKIIOHHAS
MO/IeJIb AaTOMHOTO Sipa MPH PeeHHH (U3NIECKHX 3a]1a4;

pacmo3HaBaTh (PU3UYECKHE SBIEHUS (TPOLECCH) U OOBICHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH M KBAHTOBOW (DU3MKH: DJIEKTpHUYEcKas MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XUMHUYECKOe, MarHUTHOE JCHCTBUS TOKa, B3aMMOJCICTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAsS
WHAYKIHS, JEeWCTBUE MArHUTHOTO TIOJS HA TIPOBOJHHMK C TOKOM W JIBIDKYIIWICS 3aps,
AJIEKTPOMArHUTHBIE KOJICOAHUS M BOJHBI, NMPSMOJMHEHHOE PACIPOCTPAaHEHHE CBETA, OTPaKEHHE,
npenomiieHue, uHTepdepeHms, audpakmus W TONApU3alUs CBeTa, JAHWCIEPCUS CBETa,
dbotoanekrpuueckuii dpdext (hoTodrddekrt), cBeTOBOE MaBlIeHHE, BOZHHUKHOBEHHE JIUHEHYATOTO
CIIEKTpa aTomMa BOJIOpO/ia, ECTECTBEHHAS U UCKYCCTBEHHAs paJJUOAKTUBHOCTH;

ONHMCHIBATh M3YYCHHBIC CBOHCTBA BEMIECTBA (DJIIEKTPUUYCCKUE, MArHUTHBIC, ONTHYECCKUE,
ANEKTPUYECKYIO MPOBOJAMMOCTh PA3JIMYHBIX CpEl) U AJICKTPOMATHUTHBIC SIBICHUS (IIPOIECCHI),
UCTIONB3Ysl (U3NYECKUE BEIMYUHBI: DJICKTPUYECKUN 3apsil, CHJIa TOKa, OJJIEKTPUYECKOE
HaMpsDKEHUE, SJIEKTPUYECKOE COMPOTUBICHUE, PA3HOCTh MOTEHIMANIOB, JEKTPOIABIKYIIAS CHUTIA,
paboTa Toka, MHIYKIUS MarHATHOTO TOJIsA, cuutaAmrepa, cuia JIopeHIa, HHIyKTHBHOCTh KaTYIIKH,
SHEPrus SJIEKTPUIECKOrO U MAarHUTHOTO MOJIEH, MEepHo M YacToTa KoieOaHui B KoJeOaTelbHOM
KOHTYpe, 3aps]l U CHJIa TOKa B TPOIECCe TapMOHUYECKUX JJICKTPOMATHHTHBIX KOJICOAHUH,
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(OKycHOE pacCTOSSHUE M OINTHYECKas CWiIa JIMH3bI, MpPU ONHUCAHWU MPABHIBHO TpPaKTOBATh
(bU3UYECKUN CMBICIT UCTIONIB3YEMBIX BEJIMUMH, UX 0003HAUEHUS W €IUHUIII, YKa3bIBaTh (DOPMYIIHI,
CBSI3BIBAIOIIME TAHHYIO (PH3UYECKYIO BETUYMHY C IPYTUMU BEIHUYNHAMUY;

OMKCHIBATh M3yYCHHBbICE KBAHTOBBIE SIBICHUS U TPOIECCHI, HCMONB3Yys (U3HUECKUe
BEJINYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U YaCTOTA CBETA, YHEPTUS U UMITYJIbC
(dhoToHa, Iepuo1 moJIypaciajia, YJHEPTusi CBA3M aTOMHBIX sIEp, TPU OMUCAHUUTIPABUILHO TPAKTOBATH
(u3HYECKUN CMBICI UCTIONB3YEMbIX BEIMYMH, UX 0003HAUCHUSI USIUHUIIBI, YKAa3bIBaTh (OPMYIIBL,
CBS3BIBAIOIINE JIAHHYIO (DU3MUYECKYIO BEIMYUHY C APYTUMHU BEIIMYMHAMH, BBIYUCISTH 3HAUCHHE
(bu3NYECKON BEIMYUHBL

aHANIM3UPOBATh (HM3MUECKHE TPOILECCHl M SBJICHHS, HUCHOIb3ys (U3MYECKHE 3aKOHBI U
MPUHIUTIEL: 3aK0H OMa, 3aKOHBI TIOCIE0BATEIIPHOTO U MAPaJUICIbBHOTO COCTMHEHUS POBOTHUKOB,
3akoH JIxoymsa—JIeHna, 3aKOH DJJIEKTPOMArHUTHOM MHAYKLIHMH, 3aKOH IPSAMOJUHEHHOIO
pacrpoCTpaHEeHHs CBETa, 3aKOHBI OTPAXEHHUS CBETA, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHUE
Oiinmreitna st porodddexra, 3aK0H COXpaHEHHs] IHEPTHH, 3aKOH COXPAHEHHS UMITYIbCa, 3aKOH
COXpaAHEHHUs AIEKTPUUECKOr0 3apsi/ia, 3aKOH COXPAaHEHUs MACCOBOI0 YKCIIa, NOCTyIaThl bopa, 3akoH
PaANOaKTUBHOTO paclajga, Mpd HSTOM pas3inyaTh CJIOBECHYH (OPMYJIHUPOBKY 3aKOHA, €ro
MaTEeMaTHYeCKOe BBIPAXEHHE U YCIIOBUS (TpaHUIlBI, 00J1aCTH) TPUMEHUMOCTH;

ONpENIEIATh HAlpPaBICHUE BEKTOpa HWHAYKIIMM MAarHUTHOTO IOJISI MPOBOJHUKAC TOKOM,
cuibl Amniepa u cuiibl JIopeHia;

CTPOUTDH U ONUCHIBATh NU300pAKEHHE, CO3/IABAEMOE INTIOCKUM 3€PKaJIOM, TOHKOH JTMH30M;

BBITIOTHATh JKCIIEPUMEHTBHI TI0 HWCCIICIOBAHUIO (PU3WYCCKUX SIBIICHUH W IPOIECCOB C
MCIIOJIb30BAHUEM MPSMBIX, U KOCBEHHBIX H3MEPECHUI: IPU ITOM (POPMYITUPOBATEH MpodIemMy/3a1aqy
U TUMNOTe3y  Y4eOHOTO  DKCIEepUMEHTa, coOuparb YCTAHOBKY W3 MPEMJIOKEHHOTO
000pynoBaHusl, MPOBOJIUTH OIBIT U (OPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIISATh TPSIMbIE W KOCBEHHBIE W3MEpPEHUs (U3UYECKUX BEJIMYUH, TPH STOM
BEIOMpATh ONTHMANGHBIA CHOCOO HW3MEpPEHUST M WCIOJB30BaTh HM3BECTHBIC METOIBl OICHKH
MOrPELTHOCTEN U3MEPEHHUI;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIMYUH C UCIOIB30BAHUEM MPSIMBIX U3MEPEHUM:
IpU 3TOM KOHCTPYUPOBAaTh YCTaHOBKY, (UKCHPOBATH pE3YNbTAaThl MOJYyYEHHOW 3aBUCHMOCTH
(bM3UYECKUX BEJIMYHMH B BUIEC TaOIHUIl U TpadUKOB, J1eTIaTh BHIBOBI 110 pe3yabTaTaM HCCIICIOBAHNS,

coOmroaaTh mpaBuiia 6€30MMacHOTo TPY/Aa IPH MPOBEACHUH UCCIICIOBAaHUH B paMKaXy4eOHOTO
IKCIIEPUMEHTa, Y4eOHO-MCCIEAOBATEILCKOM W TMPOEKTHOW JAESITENbHOCTU C HCIIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00pATOPHOTO 00OPYAOBAHNUS;

pemiath pacuéTHble 3aJayd C SBHO 33JaHHOM (U3MYECKOM MOJENbl0, HCIONIb3Ys
(bu3uYecKrue 3aKOHBI U MPHUHIIMIIBEI, HA OCHOBE aHaJIM3a YCJOBHS 3a/laud BBHIOMPATh (PU3UUECKYIO
MOJIEITb, BBIJICIATH PU3NICCKUE BEIIMUUHBI U (DOPMYITBI, HEOOXOAUMBIE JIsie€ PEIIeHUs], POBOIUTH
pacd€Thl U OIICHUBATH PEATBHOCTH MOTYYCHHOTO 3HAUCHUS (PU3UMUYECKON BETNUHMHEI;

peniaTh KadyeCTBEHHBIE 3a/layd: BBICTPAUBATH JIOTMYECKH HEMPOTUBOPEUYMBYIO LEMOYKY
paccyX/IeHUl ¢ ONOpoi Ha U3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHMUS;

WCIIOJIH30BaTh MIPH PEIICHUH YY€OHBIX 3a/1a4 COBPEMEHHbIE MH(DOPMAIIMOHHBIE TEXHOIOTUH
JUTS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUU U MIPEICTABICHUSydeOHON U HAYyIHO-TIOMYIISIPHOM
nH(pOpPMAIIH, TTOTYICHHON U3 Pa3INUHbIX UCTOYHHKOB, KpUTHUECKH aHAIU3UPOBAThH MOIYIaeMYIO
nH(pOpMaIIHUIO;

OOBSICHATH IPUHIIUIIBI JEHCTBHUSI MAIINH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3indaTh
YCIIOBUS UX O€30MaCHOTO MCTIOIH30BAHUS B IOBCEAHEBHOW KHU3HU;

OPUBOIUTH TPHUMEPHI  BKIAJa  POCCHUCKUX U 3apyOekHBIX  YYEHBIX-(DU3UKOB B
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pa3BUTHE HAyKH, B OOBSCHEHHE IMPOIECCOB OKPYKAIOIIETO MHpa, B pa3BUTHE TEXHHUKU W
TEXHOJIOTHIL;

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B  TMOBCEAHEBHOW  KU3HU IS
obecreyeHus 0€30MacHOCTU MPU OOpalleHHH ¢ MPUOOpaMU U TEXHUYECKHUMH YCTPOWCTBAMH, IS
COXpaHEHHUS 37I0POBBS U COOJIIOICHHSI HOPM DKOJIOTHYECKOTO MOBEJICHUS B OKPYKAIOIICH cpenie;

paboTaTh B TPYIIE C BBHITOJIHEHUEM Pa3IMYHBIX COIMAIBHBIX POJIEH, TUIAHUPOBATH paboTy
TPYNNbBI, PAMOHATBHO paCHpeNeNsITh OOS3aHHOCTH W IUIAHUPOBATh  JIEATEIBHOCTH B
HECTaHJAPTHBIX CUTyalUsAX, aJCKBATHO OLIEHUBATh BKJIAJ KaXIOrO U3 YYAaCTHHUKOB T'PYMIIbI B
pelieHre paccMaTpUBaeMOM IPOOIIEMBI.

®opMupyeMbie KOMIIETEHIIUH.

5.1. Bemycknauk, ocBouBmuii I[IIIKPC, nomxen o0Onamate oOOMMMH KOMIETCHIUSIMH,
BKJIIOYAIOIUMHU B €05l CTOCOOHOCTB:

OK 1. [TornMaTh CyIIHOCTh M COIMAIIBHYIO 3HAYMMOCTh OyayIe mpodeccuu, mposBIATh K
HEW YCTOWYMBBINA UHTEPEC.

OK 2. Opranus3oBblBaTh COOCTBEHHYIO JE€SATEIBHOCTb, UCXOJS M3 LIEIH U CIIOCOOOB €€
JOCTH>KEHHUS, ONIPEICIICHHBIX PYKOBOJAUTEIIEM.

OK 3. Amnamm3upoBaTh paboO4yl0 CHTYalldl0, OCYIIECTBIATh TEKYIIUH W HWTOTOBBIN
KOHTpPOJIb, OLIEHKY M KOPpPEKLUHI0O COOCTBEHHOH JesATENIbHOCTH, HECTH OTBETCTBEHHOCTH 32
PE3yIBTaThI CBOCH paOOTHI.

OK 4. OcymecTBasaTh MOUCK WH(GOpMALIUK, HEOOX0IUMOH 111 3()PEKTUBHOTO BHIMOTHEHUS
npodeccruoHaNbHbIX 331a4.

OK 5. HcnonwszoBarh  MHGOPMAIMOHHO-KOMMYHHUKAITMOHHBICE  TEXHOJIOTHH B
npo¢eCcCUOHATBHON EATETLHOCTH.

OK 6. Paborarp B komanae, 3((HeKTUBHO OOIIATBCS C KOJUIETAMH, PYKOBOACTBOM,
KJIIUEHTAMH.

OK 7. UcnonHATh BOMHCKYIO OOS3aHHOCTh, B TOM YHCJI€ C MPUMEHEHHEM TMOJIYYEeHHBIX
npo¢eCcCHOHANBHBIX 3HAHUH (IS FOHOIIICH) .

5.2. Bommycknuk, ocBouBmmii [IIIKPC, npomken oOnanate npodeccnoHaaIbHbIMU
KOMITETCHIIUSIMU, COOTBETCTBYIOIIMMU BHAAM JeATelbHOCTH: 5.2.1. M3roToBiieHre I0BEIUPHBIX U
XYJ0)KECTBEHHBIX U3/I€JIUN W3 LIBETHBIX U APArOLEHHBIX METAJIOB.

IIK 1.1. ToTOBUTH METaIbI K IOBEIIMPHOK 00paboTKe.

I1IK 1.2. BeINOJHATE Onepanuy Mo U3rOTOBICHUIO FOBEIUPHBIX U XYJT0KECTBEHHBIX U3/IEIIHI
W3 IBETHBIX U JPArOIEHHBIX METAJIIOB.

[IK 1.3. KoHTpOnHpoBaTh Ka4€CTBO BHITIOJIHEHUS PadOT.

5.2.2. U3roToBiieHre BCTAaBOK B IOBEIUPHbBIC U3/ICIIHS.

IIK 2.1. AHanu3upoBaTh XapakKTEPUCTUKN MaTepHaia BCTaBOK.

I1IK 2.2. BeINOJHATE oniepanyy OrpaHKH FOBEJIMPHBIX BCTABOK.

1K 2.3. KonTponupoBaTh Ka4eCTBO OTPaHKHU.

5.2.5. Benenue nHAMBUAYaIbHON TPYIOBOM 1€ATEIBHOCTH.

1K 5.4. HecTu MMyILIECTBEHHYIO OTBETCTBEHHOCTh XO3SHCTBYIOIIETO CyObEKTa.

[1K 5.5. BecTu 1OKyMEHTaIIMIO0 YCTAHOBICHHOTO 00pasia

22



TEMATHYECKOE IINTAHUPOBAHHUE

Haumenosanue Conepsxanne y4eGHOro MaTepuaJia (0CHOBHOE 1 NPoecCHOHATBHO- O0bém | Popmupyemble
pasjaeia OPHEHTHPOBAHHOE), 1a00PATOPHBIE H MPAKTHYECKHE 3AHATHS, IPUKIATHONH MOYIb | yacop | o C crmn
(Tembi) Kypea (Ipu HAJTHYHH)
1 2 3 4
Pa3nen 1. ®u3uka u MeTOAbI HAYYHOI0 MO3HAHUS 2
®usnKa U METOJIbI 1.1 | ®dusuka — Hayka o mpupone. Hayunele MeTolbl mO3HaHMS OKpykarouero mupa. Poib OK'1
Hay4HOI'O [I03HAHUS AKCIIEPUMEHTa U TEOPUU B IPOIECCE IMO3HAHUS NPUPOJbL. DKCIEPUMEHT B (PU3UKE. OK 2
MogenupoBanue pusnueckux siBIeHU U nporeccoB. Hayunsle runoressl. Ousznyeckue OK3
3aKOHBI M TEOPHH. [ paHUIBI TNPUMEHUMOCTH (U3MYECKHUX 3aKOHOB. [IpuHIMM OK 4
cooTBeTcTBUS. Postb 1 MecTo Pu3uku B (HOPMUPOBAHUHM COBPEMEHHON HAYYHOU KapTHHBI OK 5
MUpa, B IPAKTUYECKON IEITENTbHOCTH JIFOJIEH OK 6
Pasznen 2. Mexanuka 40/16
Kunemartuka 2.1 | Mexannueckoe aprkeHue. OTHOCUTEIILHOCTh MEXaHUIECKOTo/IBIKeHUs. Cructema OK'1
orcuéta. Tpaektopus. [lepemenienue, ckopocTh (CpeaHssi CKOPOCTh, MTHOBEHHAs OK 2
CKOPOCTh) HYCKOPEHHE MaTepPHabHOM TOUKH, UX MPOEKIIMH Ha OCH CUCTEMBbI KOOPIUHAT. OK3
CrnosxeHue nepeMelieHuii ¥ cIoKeHneckopocTeil. PaBHOMepHOE 1 paBHOYCKOPEHHOE OK 4
npsAMOoJIMHEHOE nBMKeHue. [ padukn 3aBUCHMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHS, OK 5
MyTH U IEPEMEIICHUS] MaTepPUAIbHOW TOUKHOT BpeMeHHU. CBOOOIHOE MajieHHne. Y CKOpeHHe OK 6
cBoOoaHOrO nasenus. KpuBonuHeiHoe ABwkeHue. J[BrkeHne MaTepruaibHON TOUKH 110 OK 7
OKPY>KHOCTH C TIOCTOSTHHOM TTOMOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEUHAS
ckopocTb. [lepron u yactora oOpalieHusl.
LenTpocTpeMuTenbHOE yCKOPEHHE.
Jnnamuka 2.2 | Ilpuanun otHocuTenbHOCTH ["anmies. [TepBoiii 3akoH HetoTona. MHepimanpHbIe OK'1
cucteMbl orcuéta. Macca tena. Cuia. [Ipunnun cyneprno3uiuu cui. Bropoii 3akon OK 2
HeroToHa it MmatepuanbHOM TOYKH. TpeTuil 3akoH HproTOHA 1111 MaTEpUAJIbHBIX TOYEK. OK3
3akoH BceMupHoro Tarorenus. Cuia Tsoxectu. Cunna ynpyroctu. 3akoH ['yka.Bec Tena. OK 4
Tpenune. Cuna tpenus. Kosduuuent tpenus. [loctynatensHoe u BpamaTeabHOe OK 5
JIBIDKEHHE a0COFOTHO TBEPOTO Teina. MOMEHT CHIIbl OTHOCUTEIILHO OCUBPAILICHHUS. OK 6
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IIimeuo cuibl.

3aKOHBI 2.3 | Ummynibe MaTepHaabHOM TOYKH (TeJa), CHCTEMbl MaTePHAIBHBIX TOUeK. VIMITYJIbC CHITBI U OK 1
COXpaHEHHUS M3MEHEHHEUMITYNbca Tella. 3aKOH COXpaHeHMsl uMIynbca. PeaktuBHoe nBmkenue. Pabora OK 2
BMEXaHHUKE cuiibl. MomHocTh cuiibl. Kunetnueckas sHeprust MatepuanbHoii Touku. Teopemaod OK3

MU3MEHEHNN KHHeTn4eckol sHepruu. [loteHuuaneHas seprus. [loTeHunanpHas sHeprus OK 4

ynpyroaegopMupoBaHHOM NpykuHbL. [loTeHIIMambpHas SHEPT U Tesla BOIU3H OK 5

noBepxHocTu 3emiu. [loTeHIanbHble ¥ HeMOoTeHIUa bHbIe CUJIbl. CBSA3b pabOTHI OK 6

HENOTEHUHUAIbHBIX CHUJI C U3MEHEHUEM MEXaHUYECKOM 3HEPTUU CUCTEMBI TEll. OK 7

3aKOH COXpaHEHMS] MEXaHUYECKOW YHEPTUH. YIIPYTHe U HEYIIPYTHe CTOJIKHOBEHUS.

Jlabopamopusie pabomut (6): VI3yueHne HepaBHOMEPHOTO JBUKEHUS C LIEITBIO JITTP I[IK 5.4

OIpEJIETICHUSI MTHOBEHHOMCKOPOCTH. M3ydeHue ABUKEHUS IapUKa B BA3KOW KUIAKOCTH. 6 I[IK 5.5

W3yuenne nBUKeHHS Tea, OpOIICHHOT 0 TOPU30HTAIBHO. MccnenoBanue ycoBHid

paBHOBecHsI TBEPJIOTO TeJa, UMEIOLLEro OCh BpauleHus. MccnenoBanre 3aBUCUMOCTH CUJT

YIPYTOCTH, BOZHUKAIOIIMX B MPYKUHE U PE3UHOBOM 00paslie, OT UX AeGopMariiu.

HccnenoBanue cBsizu pabOTHI CHIIBI C K3MEHEHHEM MEXaHUYECKOM SHEPruu Teja Ha

IIPUMEpE PACTSKEHUS] PE3MHOBOTO JKI'yTa.

CamocrosiTesibHass padoTa CTYAECHTOB: IOMEHYUAIbHbIE U HENOMEHYUAIbHbIE CUTbL. 16

Ces3b pabomuvl HENOMEHYUATILHBIX CUTL C USMEHEHUEeM MEeXAHUYECKOU IHepIUl CUucmembl

men. Ilepsas kocmuueckas ckopocmv. Buovl mpenus (NOKOS, CKOAbI’CEHUS, KA4eHUs).

Cyxoe mpenue. Cuna mpenus cKoavbdicenus u cuiampenus nokos. Cuna conpomuenenus

npuU 08UNCEHUU MeNd 8 HCUOKOCMU UL 2a3e.

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE COAEPIKAHUE [IK 5.4

(coepskaHue MPUKJIATHOTO MOLYJIs) IIK 5.5

Texnuueckue ycmpoticmea u npaxmuieckoe npumenerue:. CliiIOMeTp, ABUKECHUE

CHapAJIOB,LICMTHBIE M PEMEHHBIE NTepelaun; BOJIOMET, KONEP, MPYKUHHBIN TUCTOJIET,

JIBUKEHHE PaKeT; NOIIIMITHUKY, IBUKEHUE NCKYCCTBEHHBIX CIYTHUKOB. Ycr06us

pasHogecust meeépooco meid.

Pa3nen 3. MoJsiekyasipHasi pU3MKa U TEPMOIUHAMUKA 26/10

OcHoBbI MOJNIEKYJISIpHO- | 3.1 | OCHOBHBIE MOJIOKEHHUS MOJIEKYISIPHO-KMHETUYECKON TEOPUH U HX OMBITHOE 000CHOBaHHE. OK'1
KMHETHYECKON TEOpUHU XapakTep IBUKEHHUS U B3aUMOJECHCTBUS YaCTHIL] BelecTBa.Moaen CTpOeHUs Ta30B, OK 2
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JKUJKOCTEH U TBEPBIX TN U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHUX MOJIEIICH. OK 3
Konnuectso Bemectsa. [locrosinnas ABoranpo.TemnoBoe paBHoBecue. TeMneparypa u eé OK 4
u3mepenue.lllkana temneparyp Llenscus. Moaens naeansHoro raza. OCHOBHOE OK 5
ypaBHEHHE MOJIEKYJIIPHO-KMHETUYECKOUTEOPUH UJI€aIbHOTO Ta3a. AOCOIIOTHAS OK 6
TeMIlepaTypa Kak MepacpeHeil KHHETUYECKOM SHEPIrun TEIIOBOTO JBUKEHHSI YACTHII
rasza. [IIkana temneparyp Kenbuna.l'a3oBble 3akoHbI. YpaBHeHHEe MeHeneeBa—
Knaneiipona. M3omporieccsl B Ma€anbsHOM I'a3e ¢ HOCTOSTHHBIMKOJIMYECTBOM BEIIECTBA.
I'paduueckoe npeacrapaeHne U30MPOIIECCOB: U30TEPMa, H30XO0pa,u300apa.
OcHoBBI 3.2 | TepmoauHamMuyeckasi cuctTeMa. BHyTpeHHss sHeprusi TepMOAMHAMUYECKON CUCTEMBI U OK'1
TEPMOJUHAMUKU crioco0sl e€ n3mMeneHus. KonuuectBo TemioTsl 1 pabora. BuyTpeHHsst sHeprus OK 2
OJTHOATOMHOTOH/JIeaJIbHOTO Ta3a. Bubl Temonepenayn: TeIIONpOBOAHOCTh, KOHBEKIINS, OK 3
W3JIy4eHHe. Y IelibHas TeIIOEMKOCTD BelecTBa. KoanuecTBO TEMIOThIpH OK 4
teronepenaye. [lonstue 06 aguadatHOM miporiecce.llepBblit 3aKOH TEPMOIUHAMUKH. OK5
[TpumeHeHne nepBoro 3aK0Ha TEPMOJMHAMUKY K H3ompoueccam. I'paduueckas OK 6
MHTepIpeTanus padoTel ra3a. Bropoii 3akon Tepmoannamuku. HeoOpatumocTs
npoueccoB npupoze. KoadduimenT nonesHoro nelcTBus TEMI0BOM MaIiHbl. LK
Kapno u ero ko3 GhunineHTnone3Horo AeHCTBUS.
ArperatHble 3.3 | [TapoobpazoBanue u koHaeHcauus. Mcnapenue u kunenue. AOCONIOTHAs U OTHOCUTENIbHAS OK1 OK2
COCTOSIHUS BEIIECTBA. BIIQYXKHOCTH BO3/1yXa. Hackimennsiiinap. Y aenpHas TEIUIO0Ta Mapooopa3oBaHusl. OK3 OK4
@da30BbIE IEPEXOABI 3aBUCUMOCTh TeMIEepaTyphl KuneHus ot nasnenus. Teépaoe teno. Kpucrammueckue u OKS5 OK6
amop(HBIC TeTa. AHU3OTPOIHS CBOWCTB KPUCTAILIOB. JKuakue IK 1.1
KkpucTauisl. [InaBnenue u kpucrammuzanus. Y ienbHas TeroTamiasinenus. Cyoaumanus. IIK 1.2
YpaBHeHue TeroBoro OanaHca.
Jlabopamopusie padomet (5): OnpeneneHre Macchl BO3yXa B KIIACCHOM KOMHATE Ha JIITP [IK 5.4
OCHOBE U3MEpEeHHI 00BhEMa KOMHATHI, JaBieHus. VccienoBaHue 3aBUCUMOCTH MEXKTY 5 [IK 5.5
napaMeTpaMu COCTOSIHUSI pa3peKeHHOT 0 rasa. VizMepenue ynenbHo TemT0EMKOCTH.
H3mepeHne oTHOCUTENIBHON BIQKHOCTH Bo3ayxa. M3yuenue nedopmainuu pacTsiKeHHS.
CaMocTosiTe1bHasi padoTa CTYAeHTOB: bpoyHosckoe dsudcenue. JJugpghysus. Macca u 10

pasmepbl MOJIEK) L. 3axon ﬂa]lbn’lOHCl. Peaxmuenvie oeucamenu. Tennogvle mauiumol.
Oxonocuueckue npo6ﬂeMblmenﬂ03HepzemuKu.
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IIpodeccnoHaATBHO-OPHEHTHPOBAHHOE COAEPKAHME

IK 1.1

Kunkue kpuctamisl; [IpumMeHeHue XUIKUX KPUCTAUIOB B MPOMBIILIEHHOCTH; K 1.2

KoHCcTpyKIImOHHAsi MPOYHOCTh MaTepuaga U €€ CBI3b CO CTPYKTypoiul; BiusHue I[IK 1.3

nedeKToB Ha (pU3MUecKre CBOMCTBA KpHUCTAIOB. TeXHUUECKHE yCTPOCTBA U

[IPAKTHYECKOE IPUMEHEHHUE: TEPMOMETD, OapomeTp. IIpuHIMIBIIeHCTBUS TEIIOBBIX K 2.1

maiuH. [Ipeobpa3zoBaHus SHEPTUH B TEIUIOBBIX MAIIMHAX. TE€XHUYECKHE YCTPOMCTBA U [IK 2.2

MPAKTHYECKOe IPUMEHEHHE: JBUTATEIh BHYTPEHHET O CrOPaHus,0bITOBON XOIOAMIBHUK, K 2.3

KoHauImoHep. CoBpeMeHHbIeMaTepHaibl. TeXHUYECKHE YCTPOUCTBA U MPAKTUYECKOE

MPUMEHEHHE: TUTPOMETP U ICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUUIOTYUEHHS

COBPEMEHHBIXMATEPHUAJIOB, B TOM YUCJIE HAHOMATEPHAJIOB, © HAHOTEXHOJIOTUU

Pazgen 4. DaekTpoauHAMHKA 54/25

DnexTpocTaThKa 4.1 | DnexTpusanus Tes. JNeKTpudeckuiizapsaa. JlBa Buia aIeKTpUYECKUX 3aps10B. OK'1

[IpoBOIHUKY, TUATEKTPUKH U MOTYPOBOAHUKH. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO OK 2

3apsaa. BzanmoneiictBue 3apsinoB. 3akoH Kynona. ToueyHbI 351eKTpUYeCKUii3apsi. OK 3

Onektprueckoe nose. Harmpskx€HHOCT antekTprueckoronois. [IpuHuun cyneprno3umumn OK 4

ANEKTPUIECKUX ToIeh. JIMHUN HanpsoKEHHOCTH dNIeKTpudeckoromnoss. Padora cui OK'5

aneKkTpocTatnueckoronos. Ilorennuan. Pa3HOCTh MOTEHIMAIOB. OK 6

JusnexTpuueckas NpOHULIAEMOCTh. DNEeKTpoEMKOCTh. KonaeHcaTop.

DneKTPOEMKOCTH TIIOCKOT0 KOHJIEHCATOpa. DHEPrus 3apsyKeHHOI0 KOHIEHCaTopa.

[locTosiHHBIN 4.2 | DnexTpudecKuil TOK. Y CIOBHS CYLIECTBOBAHHS AIEKTPHUUECKOro Toka. MicTouHuKy Toka. OK'1
AJIEKTPUYECKUM TOK. Cuna toka.llocrosiuublil Tok. Hanpsibkenue. 3akon Oma i1 yyacTka 1enu. OK 2
Toku B pa3muyHbIX DJIEKTPUYECKOE COMTPOTUBJIEHHUE. Y IEJIBHOE COMPOTHUBIICHUE BEIIIECTBA. OK 3

cpenax [TocnenoBarenbHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHUE TPOBOIHUKOB. OK 4
Pa6ora anekrpudeckoro Toka. 3akoH Jxoymsi—JIeHna. MoItHOCTEINEKTPUIECKOTO TOKA. OK'5
DNEeKTpOABMKYIAsl CUJla U BHYTPEHHEE CONIPOTUBIEHUE UCTOYHUKA TOKA. 3akoH OMmais OK 6

MTOJTHOM (3aMKHYTOM ) DJICKTPHUECKOM 1IN, DIEKTPUICCKUH TOK B Bakyyme. CBOMCTBa
ANEKTPOHHBIX My4YKOB. [lomynpoBoguuku. CoOCcTBEHHAs U TPUMECHAsI IPOBOUMOCTh
norynpoBogHUKOB. CBoicTBa P—N-niepexosa. [lomynpoBogHUKOBEIE TPUOOPHI.
DNEeKTPUYECKHUM TOK B paCTBOPAX U pacIuiaBax 3JIEKTPOIUTOB. DIIEKTPOIUTHUYECKAS
JACCOLMALNA. DIEKTPOIU3. DIEKTPUUECKUNA TOK B razax.
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CaMoCTOATENbHBIN U HECAMOCTOSITENbHBIN pa3psy. [Inazma.

MarsuTHOE 1oJe.
DeKTpoMarHuTHas
AHIAYKIAS

4.3

IlocTossHHBIE MarHuThI. B3anMoaeicTBHE NOCTOSHHEIX MarHUTOB. MarHuTHOE II0JIE.
Bexrop MmaruuTHOM MHAYKUIMK. [IpUHIUII CylIepIIO3UIIMKY MATHUTHBIX IToJIeH. JInnuun
MarHuTHOM uHAyKuuu. KapTuHa TMHUNA MarHUTHON UHIYKIMHU TOJIS IIOCTOSTHHBIX
MarHuToB. MarHuTHOE MoJie IPOBOJHUKA ¢ TOKOM. KapTuHa JIMHMI UHYKUHUN
MarHMTHOTO MOJISI ITTMHHOTO MPSIMOT0 MPOBOAHUKA M 3AMKHYTOT'O KOJIBIIEBOTO
MIPOBOJIHUKA, KATYIIKH ¢ TOKOM. OnbIT DpcTena. B3anmoaeiicTBre mpoBOAHUKOB C TOKOM.
Cuna Ammnepa, e€ Moaynp u HanpasieHue. Cuna Jlopenna, e€ Moay/b U HanpaBlICHHE.
JIBuKeHMe 3apsHyKEHHON YacTHIIBI B OTHOPOAHOM MarHUTHOM Toiie.PaboTa criel
JlopeHnua. fIBneHue aneKTpOMarHUTHOMMHAYKIMU. 1I0TOK BEKTOpa MarHUTHOM MHIYKLUH.
DIIEKTPOABUKYIIAS CHJIa MHAYKIIMU. 3aKOH AJIEKTpOMarHuTHOW uHAyKkuuu dapanes.
Buxpesoe anekTpuueckoe mose. IJIEKTPOIBIKYIIAs CHJIa MHIYKIIMUB TIPOBOTHUKE,
JIBUOKYILIEMCS ITOCTYIATEIBHO B OJTHOPOAHOM MarHUTHOM nosie. [IpaBuno Jlenua.
NuaykTuBHOCTD. SIBI€HUE CAMOMHAYKIIMHU. DJIEKTPOABMKYIIASCHIIA CAMOUHIYKIINH.
DHeprusi MarHUTHOTO MOJIA KATYIIKAC TOKOM. DJIEKTPOMarHUTHOE TOJIE.

OK 1
OK 2
OK 3
OK 4
OK 5
OK 6

Jlabopamopuwvie padomut (6):

H3mepeHne 31eKTpoEMKOCTH KOHACH CaTopa. M3ydeHne CMeaHHOTO COSIMHEHHS
pe3ucropoB. M3smepenne D/]C ncTouHnKa Toka U €ro BHYTPEHHETO CONIPOTHUBIICHUS.
Hab6monenue snextponusa. MccnenoBanue 1eicTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C
TOKOM. VccrnenoBaHue sIBIEHUS AIEKTPOMAarHUTHON WHIYKIIMH.

JIITP

I[IK 5.4
IIK 5.5

CamocrosiTesibHast  padoTra  CTYAEHTOB: Buowi  snexmpuueckux  paspsoos;
Dnekmpuueckue paspsiovl Ha cayacoe uwenosexa, Moanus - 2az08vili paspso 8
NPUPOOHBIX  YCa08uUsaX, AKycmuyeckue c8olcmea NOLYNPOBOOHUKOS, DNeKmMpPOHHAS
NPOBOOUMOCTb MEMATIO8 U CBEPXNPOBOOUMOCTb, Moanus.

IIpodeccnoHaATBbHO-OPHEHTHPOBAHHOE COACPKAHME

IIpoBOAHMKY U TUAIEKTPUKH B AJIEKTPOCTATHUECKOM ToJie. KopoTKkoe 3aMbIKaHueE.
DNEeKTpOHHAs MPOBOJIUMOCTD TBEPBIX METAIIIOB. 3aBUCUMOCTBHCOIIPOTUBIIEHUS] METAIJIOB
oT TemnepaTtypbl. CBEpXIIPOBOAUMOCTh. TEeXHUYECKHUE YCTPOMCTBA U MPAKTHUYECKOE
IIPUMEHEHHUE: IIEKTPOCKOII, IJIEKTPOMETP, FIEKTPOCTATHYECKAS 3aINTA, 3a3EMJICHUE
AJIEKTPONPUOOPOB,KOHIEHCATOP, KOMMPOBAIbHBIAANIIAPAT, CTPYWHBINA PUHTEDP.
TexHuueckne ycTpoiCcTBa U MPAKTUUYECKOE IPUMEHEHNE: aMIIEPMETP, BOJIBTMETD,

K 1.1
IIK 1.2
IIK 1.3
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PEOoCTaT,UCTOYHUKHU TOKA, JICKTPOHArpEBaTEIbHbIE TPUOOPHI,IIEKTPOOCBETUTEIbHbIC
npuOOpPBI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH 1HO0J1, TEPMHUCTOPHI U
(boTOope3nCcTOpPHI, MOJYNPOBOJIHUKOBBIN IO, FalbBaHuKa. TeXHUYECKHE YCTpOcTBa U
MIPAKTUYECKOE IPUMEHEHHNE:ITOCTOSHHBIE MAaTHUTBI, 2JIEKTPOMArHUThI, 3JIEKTPOBUTATEIT,
YCKOPUTEIUIIEMEHTAPHBIX YaCTUL, UHIYKIIMOHHAS I€Yb.

Pasgea 5. KoaeGanus v BOJIHBI

37 /17

Mexanuueckue u 5.1 | KonebarenbHas cuctema. CBOOOAHbIE MeXaHUUECKHe Konebanus. ['apmMonnueckue OK'1
3JIEKTPOMAarHUTHBIE kosiebanus. Ilepuon, yacrora, ammnutyna u ¢aza konedanuid. I lpy>KuHHbIN MasgTHUK. OK 2
KoJieOaHus MareMaTuueckuii MasiTHUK. Y paBHEHHE rapMOHMYECKUX Kosiebanui. [IpeBparenue OK 3
SHEPTUUNPU TapMOHUYECKUX KoseOanusax. KonebarenpHplil KoHTYp. CBOOOIHBIE OK 4
AJIEKTPOMAarHUTHBIEKOJIE0aHNS B UACAIIBHOM KOJI€0AaTeIbHOM KOHTYpE. AHAJIOTUSL MEXY OK 5
MEXaHUYECKUMU U 3JIEKTPOMarHuTHBIMU KoseOanusiMu. @opmyna TomcoHa. 3akoH OK 6
COXpaHEHHUs SHEPTHH B HJICAJIbHOM KojiebaTenbHOM KoHType. [IpeacTaBnenue o K 1.2
3aTyxaromux KoyeOanusX. BeiHyK/IeHHbIe MeXaHn4YeCcKue KoeOanus. Pe3onanc. I[IK 1.3
BriHyx1eHHbIe 351eKTpoMarHuTHele kosebanus. [lepemMennsiit Tok. CuHYCOUAATBHBIHN
IIEPEMEHHBII TOK. MOIIIHOCTh IEPEMEHHOr0 TOKa. AMIUIUTYIHOE U JAEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HANPSKEHUS.
IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME
Tpancdopmarop. [IponsBoacTBo, epeaada u MOTpeOICHUE HINEKTPHUIECCKON IHEPTHH.
DKOJIOTUYECKUE PUCKU MPU MMPOU3BOICTBE AeKTpodHeprun KynbTypa ucnoiab3oBaHus
AJIEKTPOIHEPIUH B IIOBCEAHEBHOMKU3HU. TeXHUUECKUE YCTPOMCTBA UIIPAKTUYECKOE
IIPUMEHEHHUE: IIEKTPUUECKHUI 3BOHOK, FEHEPATOPIIEPEMEHHOIO TOKA, TMHUH
ANIEKTponepeaauy.
Mexannueckue u 5.2 | MexaHunuecKkue BOJHBI, ycaoBuspacnpoctpanenus. [lepuos. OK'1
AJIEKTPOMAarHUTHBIE CkopocTb pacnipocTpaHeHMsI U JUIMHA BOJHBL. [lonepednble ¥ Ipog0IbHbIE BOJIHBI. OK 2
BOJIHBI HNuTtepdepennus u qudpakinusaMexaHndecKux BoiaH. 3ByK. CKOpocTh 3ByKa. | poMKOCTh OK 3
3ByKa. Beicota ToHa. TeMOp 3ByKa.DeKTpOMarHuTHBIC BOTHBL. Y CIIOBHSI U3JTYUCHUS OK 4
AJIEKTPOMAarHUTHBIX BOJIH. B3anMHasiopuenranus BekTopoB E, B, v B anekTpomaruntHoit OK 5
BosIHE. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH:OTPaKEHUE, IIPEJIOMIICHUE, MTOJISIPU3ALINS, OK 6
mudpakuus,uaTepdepernns. CKopocThIeKTpoMarHUTHEIX BouH. [llkana OB I[IK 1.2
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IIpodeccnonaIbLHO-OPHEHTHPOBAHHOE COAEPIKAHUE

[IpumeHeHHe 3JEKTPOMArHUTHBIX BOJH B TEXHUKE M ObITy. [IpMHIMIBI paguocBa3u U
TeneBuAcHuA. Panuosiokanus. DIEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpefbl.
TexHuueckrne ycTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHE: MY3BIKAIbHBIE WHCTPYMEHTHI,
YJIBTPa3ByKOBasl JMArHOCTUKA B TEXHUKE M MEAMIMHE, pajap, pPaavuoONpUEMHUK,
TeJeBU30p, aHTeHHA, TenedoH, CBU-neun

IIK 1.3

Jlabopamopusvie padbomot (2): JITTP I[IK 5.4
HccnenoBanue 3aBUCMMOCTH IIEPHOAA MAJIBIX KOJIeOaHUM rpy3a Ha HUTU OT JUIMHBI HUTH 2 I[IK 5.5
U Macchl Ipy3a. MccnenoBanne NeEpeMEHHOr0 TOKA B LIEH U3 IOCIIEA0BATEIBHO

COCIMHEHHBIX KOHJEHCATOpa, KaTyIIKU U PE3UCTOpa.

Orntuka 5.3 | 'eomerpuueckas onTuka. [IpsMonuHEetHOE pacipoCTpaHEHUECBETa B OJTHOPOTHOM cpejie. OK1
JIyu cBeta. ToueuHblil HICTOUHUK cBeTa. OTpakeHUE CBETA. 3aKOHBI OTPA’KEHHUS CBETA. OK 2
[TocTpoenne nzobOpaxkeHuit B Iuiockom 3epkaie.lIpemomienue cBera. 3aKOHBI OK 3
MIpEJIOMJICHHUS CBETa. AOCOJIFOTHBIN MTOKa3aTelb penoMiieHus. [loaHoe BHyTpeHHEe OK 4
oTpaxkeHue. [IpenenbHbIi yroil NOJHOTOBHYTPEHHETO OTpakeHus. J(ucnepceus cBeTa. OK 5
Crnoxwublii coctaBOenoro ceeta. Llpet. CoOuparomue u pacceuBaronue JuH3bl. ToHKas OK 6
nuH3a. DOKyCHOE paccTOsSHUE M ONTHYECKas cuila TOHKOM JuH3bl. [locTpoenue OK 7
M300paKeHUI B COOMPAIONINX U pacCeUBaOIIUX JIHH3aX. DOpPMYIaTOHKON TUH3HI.

VYBenuuenue, naBaeMoe JInH30M. BonHoBast ontuka. MaTepdepenuscsera. KorepenTHbie
WCTOYHUKU. Y CIIOBUS HAOJIIO/IEHNS MAaKCUMYMOBU MUHUMYMOB B UHTEp(EPEHITMOHHOI
KapTHHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIXUCTOUHUKOB. Jndpaxius ceeta.
Judpakumonnaspemérka. YcaoBrue HaOM0IeHUs TIaBHBIX MAKCUMYMOB ITPU HaICHUH
MOHOXPOMaTHUYECKOI0 CBeTa Ha Au(pakimoHHyto peméTky. [lonspusanus ceera.
IIpodeccuoHanbHO-OpHEHTHPOBAHHOE CO/IeP:KAHME
TexHnyeckue ycTpoiicTBa UIPAKTUYECKOE MPUMEHEHUE 0UKH, JIyna, (poToamnmnapar,
MPOEKIIMOHHBIN armapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHASIONITHKA, TU(PAKIIMOHHAS
peLIETKA, IOJIAPOU,.
Jlabopamopuvie pabomot (3):  VI3smepeHue moxasartelis MPEIOMIICHUS CTEKIIA. JITTP [IK 5.4
HccnenoBanue cBoiicTB n300pakeHuii B mnH3ax. Habmogenne nucnepcun cBeta 3 IIK 5.5
CamocTrosiTejibHasi padoTa CTYAeHTOB Pazsumue cpedcma cessu u paouo. Omxpvimue u 17
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npuMeHeHue blcoKomemnepamypHoil ceepxnpogooumocmu; CoepemenHas cnymuukosas
cea3v; Cospemennvie cpedcmea ceasu. Pemmeenosckue nyuu u ux npumeHneHue 8
mexuuxe, meouyune. Ilonocpagus u ee npumenenue. Ilpedenvt npumenumocmu
2eoMempuiecKol OnMuKu.

Pa3nen 6. OcHoBBI crienuaJbLHOI Teopun oTHOcuTeaAbHOCTH (CTO) 2
OcHoBel crienanbHOR | 6.1 | ['paHHIIBI MPIMEHUMOCTHKIIACCHYECKON MexaHUKH. [TocTyaTsl crienuansHON Teopun OK1 OK2
TEOpUHU OTHOCHUTEIBHOCTH: UYHBAPUAHTHOCTBMOYJISI CKOPOCTH CBETA B BaKyyMe,IPUHLIUI OK3 OK4
OTHOCHUTEIHHOCTHU OTHOCUTEIBHOCTH DHHIITEHHA. OTHOCUTEIBHOCTh OJITHOBPEMEHHOCTU. 3aMeIJICHHE OK5 OK6
BPEMEHH U COKpAIEHUE JJIMHBL. DHEPTUs U UMITYJIbC PEIATUBUCTCKON YacTUIbl. CBS3b
MAaccChl ¢ SHEPrUeN U UMITYJIbCOM PEJISATUBUCTCKON YaCTHUIIbI. DHEPTHUs MOKOS.
Pa3znen 7. KBanToBasi puszuka 8/7
OnemeHTH KBaHTOBOM | 7.1 | @oTonbl. ®opmyna [Inanka cBs3u sHEPTUU (POTOHA C €TI0 YACTOTOW. DHEPTHS U UMITYIIEC OK'1
ONTHUKH ¢dorona. 3akoHsl porodpdekra. YpapHenue DitHmreiina 11 pororddexra. «KpacHas OK 2
rpanunay orodddexra./[aBnenue cBeta. XuMHUUYECKOE JEHCTBUE CBETA. OK 3
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME OK 4
TexHnueckue ycTporuCcTBa U MPAKTUIECKOE IPUMEHEHNE: (POTOINEMEHT, (DOTOAATUHK, OK 5
CoJIHEYHast OaTtapesi, CBeTOIUO] OK 6
Ctpoenne aToma 7.2 | Monens aroma Tomcona. OnbiTeiPe3epdopia mo paccessHuio OK 1
o-vyactull. [Inanerapuas mogenparomMa. [loctynatel bopa. M3inyyenue u norioiieHue OK 2
(OTOHOB MPH TMEPEX0JIe aTOMa C OJHOTO YPOBHS YHEPTHH HA APYroil. Buasl ciekTpos. OK 3
CriekTp ypoBHEH 3HEPIHM aToOMa BOAOpo1a. BoiHOBBIE CBONCTBA YACTHLL.. OK 4
KopnyckynsapHo- BOJIHOBOH Iyallu3M. OK 5
IIpodeccnoHaATBbHO-OPHEHTHPOBAHHOE COACPKAHME OK 6
TexHu4eckue ycTpoicTBa HIIPAKTUYECKOE IPUMEHEHHE CIIEKTPAIbHBIA aHAIIN3 K 1.2
(cmexkTpockom), 1a3ep, KBAHTOBBIM KOMIIBIOTED K 1.3
ATOMHOE SApO 7.3 | OtkpeiTHE pagroakTHBHOCTH. ONBITE Pesepdop/ia 1o onpeiesieHrio cocTapa OK 2
paaroaKkTUBHOTO u3aydyeHus. CBoiicTBa anbda-, 6eTa-, raMMma-usznydeHusi. OTKpbITHE OK 3
IPOTOHA U HelTpoHa.3apsa sapa. MaccoBoe uucio sapa.Mzotonsl. Anbga-pacnan. OK 4
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. 'amma-uznydyenue. 3aKOH paJuO0aKTUBHOTO OK 5
pacnazia. DHeprus CBsS3H HYKJIOHOB B sifipe. SnepHblie cumbl. JlepexT macchl saapa. OK 6
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SnepHble peakuuu. DaeMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

MeToab! HaOMIOAEHHSI U PETUCTPALIMH JIEMEHTAPHBIXYACTHII.

@DyHIaMEeHTaJIbHBIE B3aUMOIECHCTBUS.

IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE

EnuncTBO (hmznyeckoit kapTuHBI MEpa. TeXHUYECKHUE YCTPOUCTBA M MTPAKTHYECKOE
NpUMEHEHHE: T03UMETP, KaMepa BuiibcoHa, siiepHblil peaktop, aToMHast 6oMoa.

I[IK 1.2
K 1.3

CamocTtosiTesibHast padoTa CTYy1eHTOB

Onvimot A.I'. Cmonemosa. Omkpwvimue u ucciedosanuegpomosgpgpexma. Onvimot I1.H.
Jlebeoesa. CnonmaHHoe u 8bIHYHCOeHHOeU3IyYyeHue. IKCnepumMenmsl, 00Kazvléaoujue
CILOJACHOCMb CIMpOoeHUst 10pa. Bausinue paouoaxmusHocmu Ha Hcusble Opeanu3Mbl.
Hyxnounas mooens siopa I etizenbepea-Heanenxo. /lenenue ucunmes soep. AoepHuiii
peaxkmop. Tepmosdepuviti cunmes. [Ipobaemvl u nepcnekmugbla0epHoU IHePeemuKL.
IKonoeuteckue acnekmol 10epHOUIHEPLEMUKU.

I~

Pa3gen 8 . DiieMeHTHI aCTPOHOMMY M ACTPOPU3HUKH

212

DIIeMEHTBI
ACTPOHOMHH U
acTpopU3HKH

8.1

Orarnel pa3BUTHs acTpoHOMUH. [IprKiiagHOE 1 MUPOBO33pEHUECKOE3HAUEHUE
actpoHoMuu. Bun 3B€3nH0r0 HebGa. Co3Be3aus, apKue 3BE3/bI, MIJIAHEThI, UX BUAUMOE
nerxenue. Conneunas cucrema. Comnnue. ConHeyHast akTUBHOCTb. VICTOYHMK 3HEpruu
ConHua u 3B€371. 3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[narpaMmMa «creKTpanbHbIi
KJIACC — CBETUMOCTb». 3BE3/IbI [JIaBHOW 1OCJIEJ0BATEILHOCTH. 3aBUCUMOCTD «Macca —
CBETUMOCTb» I 3BE3ATTIaBHON MTOCIE0BAaTEIbHOCTH. BHYTpeHHEE CTpOEHME 3BE3 .
CoBpeMeHHBIE NPEACTABICHUS O IPOUCXOXKIEHNH U BooMuComnHIa 1 38€37. Tumel
rajlakTuk. PannoranakTuky u kBasapbl. UEpHBIE OBIPHI B siApax rajakTuK. Beenennast.
Pacimipenue Beenennoii. 3akon Xa066:a. Pazoeranne ranaktuk. MeTtarajgakTuka.

OK'1
OK 2
OK3
OK 4
OK'5
OK 6

CamocTosiTesibHasi padoTa CTyJ1€eHTOB

Omanwt scusnu 36¢30. Mueunwiii [Ilymo — nawa I'anaxmuxa. Tlonoscenue u 0gudicenue
Connyas I'anaxmuxe. Hepewénnvie npodremol acmponomuu. Teopusi bonvuiozo é3puisa.
Penuxmosoeusnyuenue. Macuumabnas cmpykmypa Bcenennou.

N

Pazgen 9 . O6001maloiee moBTOpPeHne

4/5

O060061aroIee
MIOBTOPEHHE

9.1

O6oOmenne W cucTeMaTU3alus COIEpKaHHMs — pasfenoB  Kypca «MexaHHUKay,
«MonekymspHas (u3MKa M TEpMOAMHAMMKa», «DJeKTpoAuHamuka», «Konebanus u

OK 2
OK3
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BOJIHBI», «OCHOBBI CIEUUAIBHOW TEOPHUH OTHOCHUTENbHOCTHY», «KBaHTOBas ¢usukay,
«ONeMEeHTBIACTPOHOMUM U acTpodu3ukm». Posib GU3MKK 1 aCTpOHOMUH B
H9KOHOMMUYECKOH, TEXHOJIOTHYECKOM,COLMaNbHOM U 3THYECKOH cepax AesaTeaIbHOCTH
4eJl0BEeKa, poJib U MECTO (PU3UKHU U aCTPOHOMHH B COBPEMEHHOM Hay4yHOI KapTUHE MUPA,
3HaYEHUE ONMUCATEIbHOU, CUCTEMAaTU3UPYIOLIEH,00bSICHUTEILHON U IPOTHOCTHYECKOM
byHKUIM GU3NUECKOil TeOpHH, PoIib GU3NIECKON TEOpUH B (POPMUPOBAHUH
IPEeJCTaBICHUN 0 (U3NYECKOI KapTHHE MHpa, MECTOQU3NIECKON KapTHHBI MHpa B 00LIeM
psy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEICTaBICHUN O IPUPOJE.

OK'5
OK 6

CaMocTosiTe1bHAsi padoTa CTYEHTOB: peuieHue 3a0ay

5

Bcero:

180/82
(262)

IIpome:xxyTounasi arrecramusi — IK3AMEH
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