


1. IosicHUTELHAS 3AIHCKA

Pabouas yuebnas nporpamma o ¢pusuke mist 10-11 k1accoB COCTaBiieHa B COOTBETCTBHH C:

- TpeboBanmsiME PenepanbHOrO TOCYAaPCTBEHHOTO OOpPa30BATENbHOIO CTaHAAPTa CPEIHEro
obmero obpasoBaHus, YTBEPKIEHHOTO MpUKa3oM MuHucTepcTBa oOpa3oBaHus U Hayku Poccuiickoit
Deneparun (ot 17 mast 2012 r. N 413) (¢ ©3MEHEHUAMHU U JOTIOJTHEHHUSIMH),

Ha OCHOBE:

- IlpumepHoii ocHOBHOW 00pa30oBaTENbLHON MPOrpaMMbl cpeaHero odmero oOpa3oBaHUs
(omoOpena perrenneM PenepanbHOrO yueOHO-METONHYECKOTO OOBETUHEHUS MO 00IIeMy 00pa30BaHMUIO,
npotokou ot 28.06.2016 r. Ne2/16-3),

C YUETOM:

IIpumeprbIx TporpamMm mo yuebHbIM mpeameraMm. «@Pmsmka» 10-11 xmaccer. CraHmapTel BTOPOTO
nokonenus. [Ipoexr. — M.: IIpoceewmenue, 2011.

- Paboueii nmporpammsl k npenMeTHoH uHUN yueOHukoB «®Pusnka. Knaccnmueckuii kype» 10-11

kiaccel. M.: IIpocsemenue, 2017.

B cootBerctuum ¢ TpedoBanmsivMu @I'OC COO ueassmu u3yueHus yaeOHoro npenvera « Pu3ukay

Ha 0a30BOM ypOBHE cpemnHero odmero o0pa3oBaHUs SIBIISIFOTCS:

® OCBOCHHUE 3HaHUI O PyHIAMEHTANbHBIX (PU3NIECKUX 3aKOHAX M MPUHLMIAX, JIEKAIIUX B OCHOBE
COBPEMEHHOW (U3MYEeCKOH KapTUHBI MHpa, HanOoJee BAKHBIX OTKPBITHSIX B 0O0nacTu (YU3HKH,
OKa3aBIIHX ONPENeISIIOIIee BIUSHIE Ha Pa3BUTHE TEXHUKH U TEXHOJIOTUH, METOJIaX HAYYHOTO MO3HAHUS
IPUPOIBL,

® OBJIA/ICHUE YMEHUSMHU MPOBOAWUTH HAONIONEHMs, TUIAHHPOBATH M BBIMOJHATH SKCIIEPHUMEHTHI,
BBIIBUTATh CUIIOTE3bl H CTPOUTH MOZIEIH, IPUMEHSTh MOJTyYeHHbIE 3HAHUS 1O (PH3UKe A OOBSICHEHHS
pa3HOOOpa3HBIX (PU3NIECKUX SBJICHUN M CBOWCTB BELIECTB; MPAKTUIECKOTO NCTIOIb30BaHUS (PU3HMUECKUX
3HAHUH;, OLIEHUBATH JOCTOBEPHOCTb €CTECTBEHHOHAYYHOH HH(OPMAIUH;

® pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH B
nporecce NpUoOpeTeHus] 3HAaHUH M YMEHMH 1O (U3MKE C UCIONBb30BAHUEM PA3JIMYHBIX HCTOYHHUKOB
UH(pOPMALIUU 1 COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTUH;

® BOCIMUTaHHE YOEKAEHHOCTH B BO3MOXKHOCTH IIO3HAHHS 3aKOHOB IPUPOIBI, HCIIOJIb30BAHMS
IOOCTIDKEHUH (PU3UKHU Ha OJ1aro pa3sBUTHS YEJIOBEUECKON LIMBIITU3ALIH;, HEOOXOIMMOCTH COTPYIHUYECTBA
B IPOIIECCE COBMECTHOTO BBITIOJHEHHUS 3a/1a4, YBAKUTENLHOIO OTHOIIEHHUS] K MHEHHUIO OMNIOHEHTa NpHU
00CyKIeHUH MPOoOJIEM €CTECTBEHHOHAYYHOTO COMEPIKAHMS, TOTOBHOCTH K MOPAJIbHO-3THUECKOH OLIEHKE
UCTIOJIB30BAHUS HAYYHBIX TOCTHIKEHUH, YYBCTBA OTBETCTBEHHOCTH 32 3AIIUTY OKPY KArOIeH Cpeabl,

e CMOJNIb30BAaHUE TNPUOOPETEHHBIX 3HAHMH W yMEHUH I pelleHHus MNPAKTHUYECKUX 3a/1ad
NOBCEAHEBHON  km3HM, ofecmeueHHst 0€30macHOCTH  COOCTBEHHOW  JKH3HH,  PAalOHAJIBHOTO
NPUPOAOIIOIB30BAHUS U OXPaHbl OKPYKAIOIIEH CPebL.

B nmporpamMmy BKJIIOUEHO OCHOBHOE COAEp’kaHHe Kypca, mnpeactaBieHHoe B IIpumepnoii OOII
COOQO. Pacummpenue obbeMa comepikaHusi OCYIIECTBIISIETCS MOCPEACTBOM BKIIFOUEHUS aKTYaJbHOTO IS
IOCTIDKEHUS] TUIAHUPYEMBIX PE3YJIbTATOB COAEPIKAHMS, ONPEAENSIEeMOro BBIOPAHHBIM KOMILJIEKTOM
yueOHHKOB.

Pabouass mporpamma obecriedeHa ydyeOHUKaMH, y4eOHBIMU IOCOOMSIMHU, BKJIFOUEHHBIMHU B
(benepaapHBI TIepeYeHb YIeOHUKOB, PEKOMEHAOBAHHBIX MUHHCTEPCTBOM MpocBelieHus: Poccuiickoi
Deneparu K UCHOIB30BAHUIO B 00PA30BATENBHOM IIpOLiecce B 00ImMEe00pa30BaTENbHBIX YUPEIKACHUSX.
CtpykTypupoBaHue y4eOHOro MaTepuala U MOCIENOBATEIbHOCTh €r0 H3y4YeHHs OIpEneNseTcs IO
yuebrukam I' .S Mskumes, b.b byxosues, H.H.Corckuit/B.M.YUapyrun. @uszuka 10 u 11 kmaccsl
(«Knaccnueckwmii kypc, 0a30BbIH ypOBeHb), U3aaTeabcTBO «lIpocBemenne.

[Iporpamma pa3paboTaHa C y4eTOM AaKTyaJbHBIX 337a4 BOCIHUTAHHS, OOyUEHHS W Pa3BUTHS
obyuarommuxcs, onpenensieMerx OOIT COO; Bo3pacTHbIMU OCOOEHHOCTSIMH yUAIIUXCSI U OPHEHTHPOBAHA
Ha JIOCTI>KEHUE HapsAay C MPEeIMETHBIMU, TMYHOCTHBIX U METANPEAMETHBIX PE3YyJIbTaTOB.



[Iporpamma peanusyercst B paMkax nmpeaMeTHoi odnactu « EcTecTBEHHBbIC IPeAMEThI». Y 4eOHbIM
mwianom OOIT COO onpeneneHo cieayolee pacnpeaesieHue 4acoB MO ToaaM OOyUIeHHUS:

10 xmacc — 70 y4eOHBIX 4acoB B Tof, 2 y4eOHBIX Yaca B HEAEIIO,

11 xnacc — 68 yueOHBIX Yaca B rof, 2 y4eOHBIX Haca B HENEJHO.

@Dopmbl OpraHu3alui OOyYeHHs: HHAUBHUIYaJIbHAS, TPYIOBasi, GPOHTAIbHAS.

2. .JII/I'lHOCTHbIe, METANPEAMETHDBIEC H IPEAMETHLIC PE3YJILTATHI 0CBOCHUSA NPEAMETA «Du3zuKa»

Pabouast mporpamma oOecneuuBaer (OPMHUPOBAHHE JIMYHOCTHBIX, METANPEIMETHBIX H
MIPEOMETHBIX PE3YJILTATOB.

2.1. JIn4HOCTHBIE Pe3yJbTATEI OCBOCHHSI NMPOTrPaMMBbI MO npeaMeTy «PH3HKa» BKIOYAIOT
TOTOBHOCTb M CIIOCOOHOCTh OOYHYAaIOIIMXCS K CAMOPA3BUTHIO M JINYHOCTHOMY CaMOOIIPENeNIeHHUIO,
cpOPMHPOBAHHOCTh UX MOTHBALMH K OOYYEHHUIO U LIEJICHANPABICHHON TO3HABATEIbHON IESATEIbHOCTH,
CHUCTEMBI 3HAYMMBIX COLIMANBbHBIX U MEKJINYHOCTHBIX OTHOUICHUH, LICHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
OTPAXKAKIIUX JIMYHOCTHBIE M TPAXKAAHCKHE TNO3ULUU B JESATEJbHOCTH, AaHTHUKOPPYMILMOHHOE
MHPOBO33pEHHE, MPAaBOCO3HAHHUE, 3KOJOTMYECKYIO KyJBTYPY, CIOCOOHOCTh CTaBHTh LM M CTPOUTH
JKU3HEHHbIC IUIAHBL, CIIOCOOHOCTH K OCO3HAHHIO POCCHUHCKOW TPaKAAHCKOM HWACHTUYHOCTH B
MOJIMKYJIETYPHOM COLIUY M€.

JIndHOCTHBIE pPe3ynbTaThl B cepe oTHomeHui obyyaromuxcsi k cebe, K CBOeMY 37IOPOBBIO, K
MIO3HAHUIO CeOs:

— opueHTausi OOy4YaIOIUXCsl HAa AOCTHXKEHHE JIMYHOTO CUACThs, PEaH3alldi0 MMO3UTHUBHBIX
JKU3HEHHBIX MEPCIEeKTHB, THUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTD U CIIOCOOHOCTH K JINYHOCTHOMY
CaMOOMPEIEICHHIO, CIIOCOOHOCTh CTABUTH IIEJTH U CTPOUTD YKU3HEHHBIC TIJIAHBI,

— TOTOBHOCTbB | CITOCOOHOCTDL oOecrieunTh cebe U CBOUM OJIM3KUM JOCTOMHYIO JKH3Hb B MPOIIECCE
CaMOCTOSITEJIbHOM, TBOPUYECKON U OTBETCTBEHHO! I€ATEIbHOCTH,

— TOTOBHOCTh M CHOCOOHOCTh OOyHaromuXcss K OTCTAMBAHHUIO JIMYHOTO JOCTOWHCTBA,
COOCTBEHHOTO MHEHHs, TOTOBHOCTb U CIOCOOHOCTb BbIpaOaThIBATH COOCTBEHHYIO TO3UIUIO IO
OTHOWICHUIO K OOIIECTBEHHO-TIOJUTHYECKUM COOBITHSIM MPOIIJIOTO U HACTOSIIETO HA OCHOBE OCO3HAHUS
Y OCMBICJIEHUsI UICTOPHUH, TYXOBHBIX LEHHOCTEHN U TOCTU)KEHUIN Halllel CTPaHBbL,

— TOTOBHOCTb U CHOCOOHOCTh OOYYarOIIMXCS K CaMOPa3BUTHIO W CAaMOBOCIUTAHUIO B
COOTBETCTBHUU C O0IIEYEIOBEYECKUMH [ICHHOCTSIMU U HIeaIaMH FPaKIaHCKOro 001IecTBa, moTpeOHOCTh
B (PM3MUECKOM CAMOCOBEPIICHCTBOBAHHH, 3aHATUSX CIIOPTHBHO-030POBUTEIILHOM JESITEIbHOCTBIO,

— MPUHSTHE W peaju3alusl [EHHOCTEH 3M0pOoBOro U Oe3omacHOro obpasa KU3HU, OepexHOe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (DH3UYECKOMY U TMCHUXOJOTHUYECKOMY
370POBBIO;

— HEeMPUSTHE BPEOHBIX MPUBBIUEK. KYPEHUS], YIOTPEOIECHUS aJIKOTOJIsl, HAPKOTHKOB.

JIMYHOCTHBIE pe3ysbTaThl B cdepe oTHomeHud obydarormmxcs k Poccun kak k Pomune
(OteudecTBy):

— poccuiiCcKass WACHTHYHOCTb, CIIOCOOHOCTh K OCO3HAHUI) POCCUHCKOH WISHTUYHOCTH B
MOJIUKYJIBTYPHOM COLIYME, YYBCTBO MPUYACTHOCTH K MCTOPUKO-KYJIBTYPHONH OOIIHOCTU POCCHUHCKOTO
Haponaa u cyapde Poccuu, marpuoTusM, roTOBHOCTD K CykeHHI0 OTeuecTBy, ero 3aliure;

— YBOXKEHHUE K CBOEMY HApOIy, YYBCTBO OTBETCTBEHHOCTU mepen PonmHOMN, ropaocTH 3a CBOM
Kpai, cBor PoauHy, mpolioe M HacTosIIee MHOTOHAIIMOHAIBHOrO Hapoaa Poccuu, yBakeHHE K
rOCyAapCTBEHHBIM CUMBOJIaM (TepO, ¢uar, TMMH);

— (opMupoBaHUE YBAKEHHS K PYCCKOMY SI3bIKY KaK TOCYHapCTBEHHOMY SI3bIKYy PoOCCHIICKOI
Deneparuy, SIBISIFOIEMYCS OCHOBOH POCCHHCKON MIEHTHYHOCTH U TIIaBHBIM (DAKTOPOM HALIHOHAJIBHOTO
CaMOOTIpEAEICHHS,

— BOCIIUTAHHUE YBAKEHUS K KYJbType, sI3bIKaM, TPATULUSAM U 00bIHasiM HAPOJIOB, MPOKUBAOIITUX
B Pocculickoit @enepanuu.




JINYHOCTHBIE pe3yNbTaThl B cdepe oTHOmeHWH OOYYarOmMXCsl K 3aKOHY, TOCYApCTBY M K
IPOKIAHCKOMY OOIIECTBY:

— IPaKIaHCTBEHHOCTD, TPAJKAAHCKAS TTO3HLINS AKTHBHOTO M OTBETCTBEHHOT'O WIEHA POCCUHCKOTO
o0ImecTBa, OCO3HAIOLIET0 CBOM KOHCTUTYLIMOHHBIE MpaBa U OOS3aHHOCTH, YBaXKAIOINEro 3aKOH H
NPaBOMOPSIOK, OCO3HAHHO NPHUHUMANOLIETO TPAAHLHMOHHbIE HALMOHAJbHbIE M OOIIEYEIOBEYECKHE
I'YMaHUCTUYECKHE U J€MOKPATHYECKHE LIEHHOCTH, TOTOBOIO K YYaCTHIO B OOIIECTBEHHOH JKU3HH,

— MpHU3HAHHE HEOTUYXKIa€MOCTH OCHOBHBIX IPaB M CBOOON HEJNIOBEKa, KOTOPBIE MPHHAIIEKAT
KaXXJIOMy OT POKIEHHsI, TOTOBHOCTb K OCYIIECTBJICHHIO COOCTBEHHBIX MpaB u cBOOON Oe3 HapylIeHUs
npaB ¥ cBOOON NPYrHX JIKL, TOTOBHOCTb OTCTaMBaTh COOCTBEHHBIE IMpaBa M CBOOOABI YENOBEKA U
rpakJaHWHA COTJIACHO OOIIENpPU3HAHHBIM TNPUHIMIIAM H HOPMaM MEXIYHAPOAHOrO IpaBa MU B
cootsercTBuu ¢ Koncrturynueit Poccniickont @enepannn, NpaBoBast U MOJIUTHYECKAs! TPAMOTHOCTD,

— MHPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOINECTBEHHOM
NPaKTUKY, OCHOBAHHOE HAa JMAJIOre KyJbTYp, & TaKXKe Pa3IMYHbIX (OpM OOINECTBEHHOTO CO3HAHMS,
OCO3HAHHE CBOETO MECTA B IMOJIUKYJILTYPHOM MHPE;

— WHTEPUOPH3AaLMs LEHHOCTEH NEeMOKPAaTHH M COLMAIbHOW COJUAAPHOCTH, TOTOBHOCTH K
ZOTOBOPHOMY PETyJIMPOBAHUIO OTHOLICHUH B TPYIIIE WA COLMAIBHOW OPTaHU3aLUH;

— TOTOBHOCTb OOyYarOIIMXCS K KOHCTPYKTHBHOMY Vy4YaCTHIO B TPUHATHH pEIISHHI,
3aTParvBalOIINX WX IpaBa M MHTEPEChl, B TOM 4YHCJIE B pa3aM4HBIX (Qopmax oOIIeCTBEHHOH
CaMOOPTaHU3aLUH, CAMOYITIPaBIEHHs], OOLIECTBEHHO 3HAYNMOH NesITeIbHOCTH,

— IPUBEPKEHHOCTh UESIM UHTEPHALMOHAIN3MA, TPy KOBI, paBEHCTBA, B3aMMOIIOMOIIM HAPOJOB;
BOCIIUTAHHE YBAKUTEJBHOTO OTHOLICHHS K HALHMOHAIBHOMY [OCTOMHCTBY JIFOJEH, HUX HYyBCTBAM,
PETUTHO3HBIM YOCKICHUSM,

— TOTOBHOCTh OOYYarOIIMXCsl MPOTHBOCTOSATH MIEOJOTMH 3KCTPEMH3MA, HALMOHAIM3MA,
kceHo(poOUH; KOPPYNLUNH, TUCKPUMUHALIMN 110 COLUAIBHBIM, PEJUTHO3HBIM, PACOBBIM, HALIHOHAIbHBIM
NpU3HAKAM U JPYTHM HETaTUBHBIM COLIUABbHBIM SIBJICHUSIM.

JINYHOCTHBIE PE3YIAbTATHI B chepe OTHOMEHHH 00YUYAOIUXCS ¢ OKPYIKAFOIUMHU JIFO IbMH:

— HPaBCTBEHHOE CO3HAHHE U IOBENEHHE Ha OCHOBE YCBOEHUs OOIIEUENIOBEUECKUX LIEHHOCTEH,
TOJIEPAHTHOTO CO3HAHUS M TOBEAEHHS B IOJUKYJbTYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH
OUaJoOr C JPYTUMHU JIIOABMH, AOCTHraTh B HEM B3aUMOIIOHMMAHHsS, HAXOIWUTh OOI(Ue Lean U
COTPYAHHUYATD JJIsl UX AOCTHUKEHHS,

— MPUHATHE T'YMAaHUCTHYECKHX LIEHHOCTEH, OCO3HAHHOE, YBAXKUTEJIbHOE M AOOpOKEIaTeNbHOE
OTHOILIEHHE K APYTrOMY YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHIO;

— COCOOHOCTD K COTEPEKUBAHUIO U (POPMUPOBAHHE IMO3UTHBHOIO OTHOIIEHHS K JIOISM, B TOM
YHCIIe K JINLAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBS I HHBAJIHIAM, Oepe’KHOE, OTBETCTBEHHOE
U KOMIIETEHTHOE OTHOIIEHHE K (PU3MUECKOMY U MCHXOJIOTHYECKOMY 3I0POBBIO APYTHUX JIFOJEH, YMEHHE
OKa3bIBaTh MEPBYIO MOMOIIb;

— (popMupoBaHUe BBIPAXKEHHOW B IIOBEICHUN HPABCTBEHHOM MO3UIIUH, B TOM YHUCJIE CIIOCOOHOCTH
K CO3HAaTeJIbHOMY BBIOOPY 100pa, HPAaBCTBEHHOIO CO3HAHMA M IIOBEICHHS Ha OCHOBE YCBOCHHS
00I1Ie4eI0BEYECKUX [IEHHOCTEH U HPABCTBEHHBIX UYBCTB (UECTH, IOJITa, CIPABEIIIMBOCTH, MHJIOCEPIUS U
OpyKemroous),

— pa3BUTHE KOMIETCHLMI COTPYAHHYECTBA CO CBEPCTHHKAMHM, NETBMH MJAJIIErO BO3PAcCTa,
B3POCJIBIMH B 00Pa30BaTENIbHON, OOIIECTBEHHO MOJIE3HOW, yueOHO-MCCIeNOBATEIbCKON, MPOSKTHON H
APYTHX BHIAX IESITEIbHOCTH.

JINYHOCTHBIE pe3yJbTaThl B chepe OTHOIMEHUH O0yJaroImuxcs K OKPYXKAOIEMY MHPY, *KMBOU
OPUPOIE, XYIOKECTBEHHOHN KYJIbTYpE:

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY VPOBHIO Pa3BUTHUS HAYKH, 3HAYUMOCTH
HAyKH, TOTOBHOCTb K HAYYHO-TEXHHYECKOMY TBOPYECTBY, BIaIeHHE AOCTOBEPHOH uH(pOpManmen o
NEPENOBbIX JOCTH)KEHUSAX U OTKPBITUSX MHPOBOW M OTE€YECTBEHHOH HAYKH, 3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HAHHUSIX 00 YCTPONCTBE MHUpPa U OOINECTBA;

— TOTOBHOCTB U CIIOCOOHOCTBh K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BAHUIO, HA MPOTSKEHUH
BCEH JKM3HU, CO3HATEJIbHOE OTHOLICHWE K HEMPEPBIBHOMY OOpPA30BaHHMIO KaK YCIOBHIO YCHEIIHOW
npoeCCHOHANTLHOM U OOIIIECTBEHHOMN eI TeIbHOCTH,
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— DKOJIOTHYECKasi KyJNbTypa, OepeskHOe OTHOIICHHSI K POIHOU 3eMJie, MPUPOIHBIM OOraTcTBam
Poccuu u Mupa; moHUMaHUe BJIUSHUS COLIMATbHO-YKOHOMHYECKHX MPOLIECCOB HA COCTOSIHUE TIPUPOTHOM
U COLMANBHON Cpenbl, OTBETCTBEHHOCTh 3a COCTOSIHHE MPHUPOIHBIX PECYPCOB, YMEHHS U HABBIKH
Pa3yMHOTO MPUPOIOTIONB30BAHUS, HETEPITMMOE OTHOIIEHUE K TeWCTBUSIM, TPUHOCSIIUM BPEJ] SKOJIOTHH,
MpUOOpETEHUE OMbITA YKOJIOrO-HATIPABICHHON AESITETbHOCTH,

— 3CTETUYECKOE OTHOILIEHUS K MUPY, TOTOBHOCTB K 3CTETHYECKOMY OOYCTPOHCTBY COOCTBEHHOTO
ObITa.

JIMYHOCTHBIE PE3YIbTAThI B c(hePE OTHOLIEHUH OOYUAROIIUXCS K CEMbE U POIUTENSIM, B TOM YHCJTIE
MOATOTOBKA K CEMENHOM YKU3HHU:

— OTBETCTBEHHOE OTHOIICHHE K CO3JITAaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHSITHS IEHHOCTEH
CEeMENHOW KU3HH,

— TIOJIOKHUTEJIBHBIA 00pa3 ceMbU, POAUTENIbCTBA (OTLIOBCTBA U MATEPUHCTBA), HHTEPUOPHU3ALIHS
TPATULIMOHHBIX CEMEWHBIX [IEHHOCTEH.

JIMYHOCTHBIE PE3YJLTAThl B _chepe OTHOILIEHMSI OOYYAIIIUXCS K TPYAY. B chepe COLMaIbHO-
SKOHOMHMYECKHUX OTHOIIEHHIH:

— YBaJKeHUE KO BceM opmMaM COOCTBEHHOCTH, TOTOBHOCTD K 3aIUTE CBOSH COOCTBEHHOCTH,

— OCO3HaHHBINA BbIOOp Oynymed mpodeccuu Kak MyTh U CHocod peanusanuii COOCTBEHHBIX
JKM3HEHHBIX IIJIAHOB;

— TOTOBHOCTh OOYYAIOIIUXCS K TPYAOBOU MPOheCCHOHABHOM AESITEIbHOCTH KaK K BO3MOXKHOCTHU
y4aCTUS B PELIEHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaAPCTBEHHBIX, OOIEHAMOHABHBIX TIPOOIIEM;

— TOTPeOHOCTh TPYAWUTHCS, YBAKEHUE K TPYAy U JIIOOSIM TPYHA, TPYIOBBIM TOCTHIKEHUSIM,
I0OPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOIIEHHUE K PA3HBIM BUIAM TPYAOBOH NEATEIbHOCTH,

— TOTOBHOCTH K CaMOOOCIYKMBAHHIO, BKJIIOUas OOy4Ye€HHWE W BBIIOJHEHHE JOMAITHUX
00s13aHHOCTENA.

JIMYHOCTHBIE _pe3yabTaThl B __chepe (U3MYECKOrO, TMCHUXOJOTMYECKOr0, COLMAIBHOLO M
AKaJIEMUYECKOr0 0Jaromoayuusi 00 yUarIIUXCs:

— (pu3HUECKOe, SMOIMOHATBPHO-TICUXOJIOTHYECKOE, COLMAIbHOE Oarononydne oO0y4aroInxcs B
JKU3HU 00pa3oBaTeNIbHOM OpraHU3allid, OUIYIIeHHE IeThbMH Oe30MacHOCTH W TCHXOJIOTMYECKOro
koMdopTa, HHYOPMALTMOHHON O€30MaCHOCTH.

2.2. MeTanpeaMeTHbIe Pe3yJbTaThbl BKIIOYAIOT OCBOEHHBIE OOYHAIOLIMMHCS MEKIPEAMETHBIC
MIOHSATHS U YHUBEPCAJIbHbIE YIeOHbIE AEHCTBUS (PEryIATUBHBIC, TO3HABATEIbHBIE, KOMMYHUKATUBHBIE),
CHOCOOHOCTh WX HCIIOJIb30BAHMS B MO3HABATEIBHON M COLMANBHOW NMPAKTHUKE, CAMOCTOSITEIIBHOCTD B
TUTAHUPOBAHUU U OCYIIECTBJICHUU Y4eOHO! NEeSTeNTbHOCTH M OPTaHU3aLUH YIeOHOTO COTPYAHUYIECTBA C
nenaroraMd M CBEPCTHHKAMH, CIIOCOOHOCTh K TMOCTPOSHHIO HMHIMBUIYaJIbHOH 00pa3oBaTesIbHON
TPAGKTOPUH, BIAJACHUE HABBIKAMH Y4eOHO-MCCIIEOBATENbCKOW, TMPOEKTHOH M  COLMAJIbHOMN
e TebHOCTH.

MertanpenMeTHble pPe3yIbTaThl OCBOSHHS MPOrPaMMbl IO mpeamery «PHU3uKa» MpPeacTaBICHBI
TpeMs TPyIIaMH YHUBEPCAIbHBIX yuebHbIX aericTeuil (VY ).

PerynaruBHbIe YHUBEpCabHbIE yueOHbIE NeHCTBUS

BeInyckHUK Hay4HTCS:

— CaMOCTOAITENIBHO ONPENeNATh LeNH, 334aBaTh MapaMeTpbl U KPUTEPUH, MO KOTOPBIM MOKHO
OTIPENEeNUTD, YTO IIeJIb TOCTUTHYTA,

— OLICHUBATh BO3MOXKHBIE TOCIEICTBHS IOCTHKEHUS ITOCTABICHHOH LENU B IESTEIbHOCTH,
COOCTBEHHOM *KM3HH U )KU3HU OKPYIKAIOIINX JIFOAEH, OCHOBBIBASICH HA COOOPaYKEHUSAX STUKH U MOPAIIH,

— cTaBuUTh W (POPMYJUPOBATH COOCTBEHHBIE 3aMa4l B OOpPA30BATEIBHON NEATEJIBPHOCTH U
JKU3HEHHBIX CHTYaLUsX;

— OLICHHUBATh PECYPCHI, B TOM YHCIIE BpeMsl U APYrue HeMaTepUalbHbIE PeCypChl, HEOOXOIUMBIE
111 JOCTHIKEHUSI TIOCTABJICHHOM LIeJH,;

— BBIOMPATH My Th JOCTIIKEHHS LIEJTH, TIAHUPOBATh PELICHNE TOCTABICHHBIX 3a/1a4, ONTUMU3HPYS
MaTepHajbHbIE U HEMAaTEePHAIbHBIE 3aTPATHI,




— OpraHu3oBbIBaTh J(PPEKTUBHBIA TIOUCK PECYpCcOB, HEOOXOOUMBIX Ui JAOCTHIKEHHS
MOCTAaBICHHON €U,

— COTIOCTABJISITh TMOJyUEHHBIH PE3yJIbTAaT ACSITEIbHOCTH C TIOCTABJIEHHOHN 3apaHee LEbIO.

ITo3HaBaTe bHBIC YHUBEPCATbHBIC YICOHbBIE IEHCTBHS

BrINycKHUK Hay4YHTCS:

— WCKaTh W HaxoauTb 00OOIIEHHBbIE CIOCOOBI PELICHHs 3a7ad, B TOM YHUCHE, OCYIIECTBIATH
pa3BepHYTHIH MHGOPMAIIIOHHBINA MOUCK U CTABUTH HA €r0 OCHOBE HOBbIE (yueOHbIE U MO3HABATEIbHBIE)
3a7a4m;

— KPUTHYECKU OLICHUBATh M UHTEPIIPETUPOBATh MHGOPMALIMIO C Pa3HBIX MO3ULHIHA, PacIIO3HABATh
U (pUKCHPOBATH MPOTUBOPEUHSI B MHPOPMALMOHHBIX HCTOUHUKAX;

— UCHOJNB30BaThb PAa3JIMYHbIE MOAEIBHO-CXEMATUYECKHE CPEACTBA JJISI  MPEIACTABICHHS
CYIIECTBEHHBIX CBA3€H M OTHOIIEHWH, a TaK)k€ MPOTHBOPEYHi, BBIIBJIEHHBIX B HMH(OPMAIMOHHBIX
UCTOYHUKAX;

— HaxXOIUTh 1 IPUBOJUTH KPUTHUECKUE APTYMEHTHI B OTHOIIEHUH IEHCTBHIA U CYKAEHUH APYTroro;
CTHIOKOIHO M pa3yMHO OTHOCHTBCS K KPUTHYECKHM 3aMEUaHUsIM B OTHOLIEHHH COOCTBEHHOTO CY KIICHHS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO Pa3BUTHSL,

— BBIXOIUTh 32 pPaMKU y4eOHOro mpeaMera H OCYINECTBIIATH ILEJICHANPABICHHBI MOUCK
BO3MOYKHOCTEH IS IIMPOKOTO MEPEHOCA CPEACTB U CIIOCOOOB AEHCTBUS,

— BBICTpPaWBaTh MHANBHUAYAJbHYIO OOpa30BATEIbHYIO TPACKTOPUIO, YUUTHIBAas OTPAHUYEHUS CO
CTOPOHBI APYTHX YYACTHUKOB M PECYPCHBIE OTPAHHUCHHS,

— MEHSTh U YAEPKUBATh Pa3HbIE MO3ULUH B TO3HABATEIbHON NESITEIbHOCTH.

KoMMyHUKaTHBHbBIE YHIBEPCAIBLHBIC YIeOHbIC TEHCTBUS

BreInyckHUK Hay4HTCS:

— OCYILECTBJIATH JI€JIOBYF0 KOMMYHHUKALIMIO KaK CO CBEPCTHHUKAMH, TaK M CO B3POCIBIMHU (Kak
BHYTPU 00pa30BaTENIbHONW OpPTaHU3aLUM, TaK U 32 €€ MpeaesiaMu), oAOHpaTh MaPTHEPOB IS 1EJIOBOH
KOMMYHHKAIHH UCXOJISI U3 COOOPAKEHHH Pe3yIbTATUBHOCTH B3aMMOJCHCTBHS, 8 HE JJMYHBIX CUMIIATHH,

— IIPU OCYILIECTBIIEHUH IPYIIIOBOH paboThl OBITh KaK PYKOBOAUTEEM, TaK U WICHOM KOMAHIbI B
pa3HBIX POJIIX (reHepaTop uaeH, KPUTHK, HCIIONHUTENb, BBICTY A0 LI, SKCIEPT U T.1.);

— KOOPIMHHPOBATb M BBHINOJHATH padoTy B YCIOBUSX PpEAJIbHOTO, BHPTYAJIBHOIO U
KOMOWHHUPOBAHHOTO B3aUMOACHCTBUS,

— Pa3BEPHYTO, JOTMYHO M TOYHO HM3J1araThb CBOI TOUYKY 3PEHMS C UCTOJIb30BAHHUEM aIeKBATHBIX
(YCTHBIX ¥ MTUCbMEHHBIX ) SI3BIKOBBIX CPE/ICTB;

— pacno3HaBaTh KOH(JIMKTOI€HHBbIE CUTYAllH M MPENOTBPAIlaTh KOH(JIUKTHI 10 UX aKTHBHOM
(a3bl, BBICTPAUBATh JIEJOBYIO U 00pa30BaTeIbHYI) KOMMYHHKALUIO, H30eras JNYHOCTHBIX OLIEHOYHBIX
CYKIECHHH.

2.3. Ilnanupyemble NpeAMeTHbI¢ Ppe3yJbTATBI OCBOEHHSI NPOrpaMMbl MO MNPEIMETY
«Puzuka»

B pesynbraTte wusyuenHuss yueOHoro mnpenmera «@Pu3MKa» Ha YpOBHE CpeOHEro oOIero
obpazoBaHus:

BoinyckHUK Ha 6230BOM ypOBHE HAYYMTCSI:

— JEMOHCTPUPOBATh Ha MpPHUMEpPax pOJib U MecTO (PU3MKU B (OPMHUPOBAHMU COBPEMEHHOM
HAay4YHOH KApTUHBI MHpPA, B PA3BUTUM COBPEMEHHOW TEXHUKM M TEXHOJOIUH, B MNPaKTHYECKOU
NesITeIbHOCTH JIIOAEH,

— JEMOHCTPUPOBATh HA MPUMEPAaX B3aMMOCBSI3b MEXNy (U3NKOH M JAPYTHMH €CTECTBEHHBIMHU
HAyKaMH,

— YCTAaHABJIMBATb B3aUMOCBSI3b €CTECTBEHHO-HAYYHBIX SIBJICHHM W MPUMEHSATH OCHOBHBIC
dusnyeckne MOAENH JIsl UX ONMUCAHUS 1 OOBSICHEHNS,

— HWCHOJNB30BaTh HMHPOpPMALMIO (PU3NYECKOTO CONEPKaHWsl TP pEIleHHH  Y4eOHBIX,
NPAKTUYECKUX, MPOEKTHBIX W HCCIIENOBATENbCKUX 3a7a4, MHTErPUPYys HHPOPMALUIO U3 Pa3IUIHBIX
HUCTOYHHMKOB U KPUTUYECKH €€ OLICHUBAS,



— pa3nu4yaTh W YMETh HCIOJb30BATh B Y4EOHO-HCCIIEAOBATENBCKON AEATEIBHOCTH METOJbI
HAYYHOTO MO3HaHMs (HAONIOACHWE, ONMHMCAaHUE, U3MEPEHHUE, SKCIIEPHUMEHT, BBbIIBIKEHHE THIIOTE3H,
MOZIENIUPOBAHUE U Ap.) U (POPMBI HAYHIHOTO MO3HAHMA ((PaKThl, 3aKOHBI, TEOPHH), JEMOHCTPUPYS Ha
npUMepax UX poib © MECTO B HAYYHOM NO3HAHUY,

— TPOBOAUTH NPSIMbIE U KOCBEHHBIE N3MEHEHH (PI3UUECKUX BEIMUHH, BBIOUpas H3MEPHUTEIIbHbIE
npubopsl C y4eTOM HEOOXOIUMOW TOYHOCTH W3MEPEHUH, IJIAHUPOBATH XOJ HW3MEPEHHH, MOoJy4aThb
3HAYEHHE U3MEPSEMON BETMUNHBI M OLIEHUBATH OTHOCUTENIbHYIO TIOTPEIIHOCTD 110 3aJaHHBIM (HOpMyJIam;

— TPOBOAUTH HCCIENOBAHMSA 3aBUCHMOCTEH MEXAy (PH3MUECKUMH BEIWYMHAMH. TPOBOIUTH
U3MEPEHUs U ONPENeNsiTh Ha OCHOBE UCCIIENOBAHMSA 3HAYCHNE MTApaMEeTPOB, XapaKTePH3YIOLINX JAHHYIO
3aBHUCUMOCTDb MEXKAY BEJIMYMHAMH, U I€TaTh BBIBOA C YYETOM ITOTPELIHOCTH U3MEPEHUH;

— HWCIOJIB30BATh Ui OMHMCAHUS XapakTepa MPOTEKaHUsl (PU3NUYECKHX MPOLECCOB (PU3MUECKHUE
BEJIMYMHBI U JEMOHCTPHPOBATH B3aUMOCBS3b MEXKy HUMU,

— HWCIOJB30BATh Ul ONMHMCAHUS XapakTepa MPOTEKaHUs (PU3NUYECKHX MPOLECCOB (PU3MUECKHUe
3aKOHBI C YYETOM I'PAHUL] UX PUMEHUMOCTH,

— pemaTh Ka4eCTBEHHbIE 3a7a4yd (B TOM YHCJIE U MEXIPEAMETHOIO XapakTepa). HUCHOJIb3Ys
Mozeny, (pU3NYeCKHe BEIHMYMHBI U 3aKOHBI, BBICTPAMBAThH JIOTMYECKH BEPHYIO LIETIOYKY OOBICHEHHS
(moxazaTenbCTBa) MPEASIOKEHHOTO B 33/1a4€ MpoLiecca (SIBJICHHsA);

— pemIaTh pacuUeTHbIE 3aJadd C SBHO 3aJaHHON (PU3MYIEeCKON MONENbI0. HA OCHOBE aHAIN3a
YCIOBHS 3aJaddl BBIACNATh (PU3MUYECKYIO MOJeNb, HAXOOUTb (U3NYECKHE BEJIUYHHbI U 3aKOHBI,
HEOOXOIMMBbIE U JOCTATOYHBIE U €€ PELICHUs, NMPOBOIUTH PAacUETbl U IMPOBEPATb MOTYYEHHBIN
pe3yJbTar;

— YYUTBIBATh TPAHUIBl TPUMEHEHHsS W3YYCHHbIX (PU3MUECKUX MOAeNed TpuU peIeHuH
(bU3NIECKUX 1 MEXKITPEIMETHBIX 3a7a4,

— HWCIOJB30BaTh WH(POPMALMIO W TMPUMEHSATh 3HAHUS O MNPUHOMIAX PadOTbl U OCHOBHBIX
XapaKTEPUCTUKAX H3YYEHHBIX MAIIUH, MPUOOPOB U IPYTrUX TEXHUYECKUX YCTPOHCTB U PELICHHS
NPAaKTUYECKHX, yUeOHO-UCCIENOBATENbCKUX U IPOSKTHBIX 337124,

— HWCIOJIBb30BATh 3HAHUS O (PU3MUECKHUX OOBEKTaX M MPOLIECCaX B IOBCEAHEBHOW KHU3HH IS
obecriedeHns1 0€30mMacHOCTU MpH OOpaleHnu ¢ npudopaMu U TEXHUYECKUMH YCTPOHCTBAMH, IUIS
COXPaHEHHsI 3M0POBbsI U COOJMIOAEHHS] HOPM JKOJIOTHYECKOTO MOBEAEHHs B OKPY’Karolleil cpene, auist
MIPUHATHUS PELICHUI B IOBCEIHEBHON JKU3HU.

BoinyckHUK Ha 6230BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYUUTHCS:

— NOHUMAMb U OOBACHAMb YEJOCMHOCMYb  QUUYECKOIl Mmeopull, pasiuyams CPaHuybl ee
HPUMEHUMOCIU U MECMO 8 PSIOY Opy2ux pusuyeckux meopuii;

— enadems  npuemMamMu  NOCMPOEHUS.  MEeOPemUyeckux  OOKA3amenscme, d  MmMakdice
HPOCHO3UPOBANUS OCODEHHOCMET NPOMEKAHUA (PU3UYECKUX AGNEHUTI U NPOYECCO8 HA OCHOBE NOJYYEHHBIX
MmeopemuyecKkux 66160008 U OOKA3AMENbCME;

—  Xapakmepu306ams CUCMEMHYIO C653b MEHCOY OCHOBONONALAIOUWUMU HAYYHBIMU NOHAMUAMIU.
HPOCMPAHCMBO, BPEMS, MAMEPUs (6euecmeo, noie), OGUx CeHUe, CUIA, IHEP2USL

—  8b106UAMb 2UNOME3bL HA OCHOBE 3HAHUSL OCHOBONONALAIOWUX YUBUYECKUX 3AKOHOMEPHOCMET
U 3aKOHOG;

—  CaMOCMOAMENbHO WIAHUPOBAMY U NPOBOOUMb PUUYECKUE IKCHEPUMEHMNbI;

— Xapakmepuzoeams  2100aNbHble  NpodieMvl,  CMoAUe  Neped  UeN08eYeCHmBOM:
9HepeemuyecKite, Colpbegble, IKON02UUECKUe, — U POIb UIUKU 6 PeUleH U SMUX NPoodeM;

—  peuams NPAKMUKO-opue HMUPOBAHHbIE KAYECMBEHHbIE U pacyemuvle QusuuecKue 3a0avu ¢
86100pOM (husUYecKOli MOOeNU, UCNONB3YS HECKONBLKO (DU3UYECKUX 3AKOHO8 Ul (POPMYIL, CEAZBIBAIOUUX
usgecmuvle QhusuyecKue 8enUYUNbl, 8 KOHMEKCMe MeHCHPEOMEMHbIX CEA3el;

— OOBACHAMbS NPUHYUNBL PAOOMbI U  XAPAKMEPUCIIUKU U3YYEHHBIX MAauiuH, npubopos u
MEXHUYECKUX YyCmpolicmes;

— 00BACHAMb YCNO0BUSA NPUMEHEHUS. Pu3UYecKux Mooenell npu peuwteHuu Qu3uueckux 3a0ay,
HAX0OUMb AO0EK6AMHYI0 NPeONONCEHHOU 3a0aye (Pu3uuecKyro Mooenn, paspeuiams npooiemy KaxK Hd
OCHOBE UMEIOWUXCSL 3HAHUT, MAK U NPU ROMOWU MEMOO08 OYEHKI.



3. Copep:xaHue nporpaMmmbl y4eOHOro npeamera «@u3zuka»

KypcuBom 0003Ha4YeHBI AUMAKTHYECKHE ENWHUILIBL, COOTBETCTBYIOIIHE OJIOKY Pe3yIbTaTOB
«BBIMYCKHUK MOTYYUT BO3MOKHOCTb HAYUHUTBCS».

PDuU3HKAa H €CTECTBEHHO-HAYYHbIH METO/ NMO3HAHHS NPHPOAbI

dusnka — pyHIAMEHTANbHAS HayKa O MpUpoAe. MeTonbl HAyYHOTO HUCCIIENOBAHMS (HU3HIECKIX
sapyieHnid. MonenupoBanue (GU3NYECKUX SBICHUH M mpoueccoB. DU3NMUECKUH 3aKOH — TPaHHULBI
npuMeHIMOCTH. Pu3nvecKkne TEOPUH U MPUHLUIT COOTBETCTBHSL. PoJb 1 MecTo pu3uku B GopMUpOBaHUH
COBPEMEHHON Hay4HOH KapTHHBI MUPA, B IPAKTUYECKON NeSTeNbHOCTH JItoaeil. Dusuka u Kyismypa.

Mexanuka

I'panuubl  OPUMEHUMOCTH  KJIACCUYECKOW  MEXaHUKH. BaxHedmue  KUHeMaTUYeCKUE
XapaKTePUCTUKU — MepeMELLeHUE, CKOPOCTb, yckopeHre. OCHOBHbIE MOJIEN TeJ U IBUKEHU.

Bzaumoneiictsue ten. 3akonsl BecemupHoro Tarorenus, I'yka, cyxoro tpenus. MHepuuanbHas
cucTtema orcuera. 3akoHbl MexaHuku HeroToHa.

Hmnynec MarepuanbHOM TOYKM M CUCTeMbl. HM3MeHeHne M COXpaHEHHE HMITYJIbCA.
Hcnonvzoeanue 3axK0H06 mexanuxu ONs1 OOBACHEHU. OBUdNCeHUs! HeOecHvIX men U ONsl pa3sumis
KOCMuuecKkux uccneoosanuii. Mexanudeckas SHePrusi CUCTEMBI TeJl. 3aKOH COXPAaHEHHs MEXaHHMYECKON
sHepruu. Pabota cubl.

Pasnoeecue mamepuanvnoii mouku u meepooeo meaqa. Yciosus paenosecus. Momenm cunot.
Pasnosecue scuokocmu u eaza. /[eusicenue jxcuoxocmeii u 2a3o6.

Mexanndeckue xonebaHust 1 BOJHBL [IpeBpatenns sHeprun npu KojeOaHUsIX. JHEPTHsT BOJHBL

Mouanekyasipaast pu3NKa H TEPMOAUHAMHKA

Monekysipao-kuneTndeckas teopusi (MKT) crpoeHus BelmecTBa W €€ 3KCIEPUMEHTAJIbHBIC
IoKas3areabcTBa. AOCONIOTHAs TeMmreparypa Kak Mepa CpefHel KHHETHYECKOH SHEPruHl TEeIUIOBOTO
IOBIJKEHUsT 4YacTHL BeulecTsa. Monenb uaeanpHOro rasa. [laBieHue rasa. YpaBHEHHE COCTOSHMS
uaeanbHOro rasa. Y pasuenne Menneneesa—KnaneipoHa.

ArperaTHble COCTOSTHUS BetuecTBa. Moodens cmpoenus scuokocmeil.

Baytpennsist sueprusi. Pabora u Teruonepenada kak criocoObl N3MEHEHHsI BHYTPEHHEH SHEPTHHL.
ITepBrIii 3aK0H TepMOoaHAMUKH. HeoOpaTUMOCTb TEIIIOBBIX MporeccoB. [I[pHHIMIIBI 1eHiCTBUS TETUIOBBIX
MAalIUH.

DJIeKTPOANHAMHKA

Onextpuueckoe nose. 3akoH Kynona. HanpsikeHHOCTb M MOTEHLMAN 3JIEKTPOCTaTUYECKOTO MOJIS.
IIpoBoaHMKH, MONYNIPOBOJHUKY U AudJeKkTpuku. Konnencarop.

ITocTOsIHHBIN BJeKTpUYeCKUN TOK. DJEKTPOIABIDKYyWas cuna. 3akoH Oma A5 NOJHOW Lenu.
ONeKTpUYecKUil TOK B NPOBOAHMKAX, OJJEKTPONMTAX, MOJYNPOBOJHUKAX, Tra3aXx U BaKyyMe.
Csepxnposooumocme.

HWunykumuss MarHuTHOro mnojs. JlelicTBMe MAarHUTHOTO MOJs HAa IPOBOJHHUK C TOKOM U
IBUXKYLIYIOCS 3apsikeHHYro yactully. Cuna Amnepa u cuia JlopeHua. MarHUTHbIE CBOWCTBA BELIECTBA.

3aKOH 3JIEKTPOMAarHUTHON MHAYKUMM. DnekrpomarHuTHoe nose. Ilepemenssiii Tok. SBieHue
CaMOMHIYKUUH. MHAYKTHBHOCTD. JHep2us 21eKmMpPOMACHUMHO20 NOJIA.

DnexTpoMarHuTHbIe kKonebanus. KonebaTenpHbIl KOHTYP.

DNeKTpOMarHuTHbIE BOJHBI. JlMama3oHbl 3JIEKTPOMArHUTHBIX H3JYyYEHUH U HUX IMPaKTHYECKOe
MIPUMEHEHUE.

I'eomerpuueckas ontuka. BonHOBBIE CBOMCTBA CBETA.

OcHoBbI cenHANBHON TEOPUH OTHOCUTEIbLHOCTH
HNHBapuaHTHOCTb MOAYJISI CKOPOCTH CBETa B BakyyMe. IIpUHIUI OTHOCUTENBHOCTH DHWHILTENHA.
CBs13b Macchl ¥ SHEPTHH CBOOOIHOM YaCTUIIBI. DHEPTHUS TIOKOSI.



KBanTtoBas ¢pusuxka. ®Pu3uKka aToMa U ATOMHOIO siApa

lunoreza M. Ilnanka. ®orosnektpudeckuii 3ddexr. DoroH. KopmycKyssipHO-BOIHOBOMA
nyamusMm. Coomnouienue neonpeoenennocmeii I eiizenoepea.

IInaneraprnass momenb aroma. OOBsICHEHHE JMHEWYATOrO CHEKTPa BOAOPOAAa HAa OCHOBE
KBaHTOBBIX MTOCTYyJIaTOB bopa.

CoctaB M CTpPOEHHE aTOMHOIO siApa. JHEPrHsl CBSI3U aTOMHBIX sfep. BUObl pamuoakTHBHBIX
MPEeBPAILEeHUI aTOMHBIX SIAEP.

3aKOH paaroakTHUBHOrO pacnana. AnepHelie peakuuu. LlerHast peakiyst qeneHus saep.

DneMeHTapHbIe YacTHIBI. PyHIAMEHTAIbHBIE B3AUMOJSHCTBHS.

Ctpoenue Bcenennoi

CoBpeMeHHbIE IPEACTABICHHS O TPOUCXOXKAeHNH 1 3Bosrornu ConHna u 38e3n. Knaccugpukanms
3BE31. 3B63I[bl U UCTOYHUKH UX SHEPTUU.

I'anaxtuka. IIpeacrasienue o CTpOEHUH U 3BOJOLMY BeeneHHol.

IlepeuyeHb NpakTHYECKUX H J1A00pPATOPHBIX PadoT ((PPOHTATBHBIX)

IIpsAmMble u3mMepeHus:

— H3MEpPEeHHE MTHOBEHHOH CKOPOCTH C HCIIOJIb30BAHHEM CEKYHAOMEpPa HJIM KOMIbIOTEpa C
TaTYNKAMI;

— cpaBHeHHe Macc (IO B3aUMOJICHCTBHIO);

— H3MEpEeHHe CHJI B MEXaHUKE,

— H3MEpEHHE TEMITEPATYPhl KUIKOCTHBIMH U [TU(YPOBBIMH TEPMOMETPAMU,;

— OUYeHKA CUl G3AUMOOeIICMEUs MONEKY (MEMOOOM OMPbIBA KaNey),

— H3MEpeHHe TEPMOANHAMUYECKHUX ITapaMeTPOB rasa,;

— wusMepenue JJIC ucTtouHuka ToKa,

— uU3Mepenue Cunbl 83AUMOOCHCMEUs KAMYUWKU C MOKOM U MAZHUMA ROMOWBIO 91EKMPOHHBIX
6€C06;

— onpeodenerue nepuooa oopaujeHus O8OTIHbIX 36€30 (NeYamHuvle MAMEPUATbL).

KocBeHHbIE U3MEPEHUS:

— H3MEpEeHUE YCKOPEHUS,

— H3MEpEeHHe YCKOPEHUs1 CBOOOAHOTO MaeHHS,

— onpeodenenue sHepeUull U UMNYILCA O MOPMOZHOMY HYMU,

— H3MEpEHHe YAENbHON TEeIJIOTHI IUTABJICHHS JIbJIA,

— U3MepeHue  HANPSAJICEHHOCMU  GUXPEBO20  DNIEKMPUYECKO20 MO (Mpu  HAOII0OeHuU
2NeKMPOMALHUMHON UHOYKYUU),

— H3MEpEeHUE BHYTPEHHETO COMPOTUBIICHHS ICTOYHHUKA TOKQ;

— OINpeneNeHre TIOKa3aTes MPEJIOMIICHHUS CPEbI,

— U3MepeHne (POKYCHOTO PacCTOSHUS cOOUparoIIeli U paccenBaroIeit INH3;

— ONpenAeNeHNue NTMHBI CBETOBOW BOJIHEI,

— ONpeneNeHue HMITyJbCa M SHEPrUM YacTHIbl NPU ABIDKEHUH B MAarHUTHOM Toje (1o
¢dororpadusm).

Habmronenne siBJIeHUN:

— HaONIOZEHNE MEXAHWYECKHX SIBJICHUH B WHEPLHUANbHBIX W HEWHEPLHUAIBHBIX CHCTEMax
OTCYETA,

— HaOJIOJCHNE BBIHYKACHHBIX KOJICOAHWI U PE30OHAHCA,

— Habmoaenne nuddy3uu,

— HaOJFOIeHNE SIBJICHUS 3JIEKTPOMArHUTHON WHAYKIUH;

— Ha0JIFOIeHNe BOJTHOBBIX CBOHCTB CBETA: AU PAKLHS, HHTEPPEPEHLIHS, TOISIPU3ALIHS,

— HaOJIOJEeHHE CIIEKTPOB,

— eeyepnue HabaooeHus 36e30, JIynvl u nianem 6 meaeckon unu OUHOKb.




Hccnenosanus:

— HCCJIEAOBAHUE PABHOYCKOPEHHOTO ABIIKEHHSI C HCIIOJb30BAHUEM 3JIEKTPOHHOTO CEKYHIOMEpa
WJIA KOMITBIOTEPA € TaTYUKAMU,

— HCCJIEIOBAHUE IBHKEHUS TeJa, OpPOIEHHOrO TOPU30HTAIIBHO,

— HCCJIEAOBAHUE LIEHTPAJIBLHOTO yIapPa;

— uccneoosanue KavyeHus YuauHOpa no HAKIOHHOT NIOCKOCU,

— uccneoosanue 08udiceHUst OPOYHOBCKOl yacmuysl (no mpexam lleppena);

— HCCJIEAOBAHUE M30MPOIIECCOB;

— UCCeO0BaHUe U30XOPHO2O NPOYECCA U OYEHKA AOCOTIOMHO20 HYIS;

— HCCJIEOBAHUE OCTHIBAHHS BOJBI,

— HCCJIEAOBAHUE 3aBHCUMOCTH HAINPSDKEHUS HA MOJIFOCAX MCTOUYHUKA TOKA OT CHUJIBI TOKA B LIETIH,

— HCCJIEAOBAHUE 3aBHCUMOCTH CHJIBI TOKA Yepe3 JIAMIIOUKY OT HANPSKEHUs Ha Hel,

— HCCJIEOBAHUE HArPEBaHMsI BOABI HArpeBaTesieM HeOObIIOH MOITHOCTY,

— HCCJIEIOBAHUE SBJICHHS HJIEKTPOMArHUTHON MHIYKIIHY,

— HCCJIEAOBAHUE 3aBHCUMOCTH YIJIa MPEJIOMIICHHS OT yIJa MaIeHus,

— HCCJIEAOBAHUE 3aBHCUMOCTH PACCTOSHUSI OT JIMH3BI 10 U300PaKEHUS OT PACCTOSIHUSA OT JIMH3BI
10 TIPEAMETA,

— uccnedoBanue cChekmpa 6000pooa;

— uccneoosanue 08UICEHUs OBOIHBIX 3630 (N0 NEYAMHBIM MAMEPUATAM,).

[Iposepka runores (B TOM YHCIIe UMEIOTCSI HeBEPHBIE):

— TIpHW JBH)KEHUHU OpycKa MO HAKJIOHHOH TUIOCKOCTH BPEMsI MEPEMEIICHUs Ha ONpeAesICHHOE
paccrosiHust TeM Ooublie, yem Oosbine Macca Opycka;

— TIpH OBMXKEHUH OpyCKa IO HAKJIOHHOM TUIOCKOCTH CKOPOCTBH MPSIMO MPONOPLIUOHATIBHA MY TH,

—  NpU 3amyxanu Koaeoanuti AMnaumyoaq 00pamno NPONOPYUOHATbHA 8PEMEHU;

— Keaopam cpeonezo nepemeuyenuss OPOYHOBCKOI Yacmuysl NPAMO HPONOPYUOHANEH BDEMEHU
Habnooenus (no mpexav Ileppena);

— CKOPOCTb OCTBIBaHUS BOJbI JMHEHHO 3aBUCUT OT BPEMEHHU OCTBIBAHUS,

— HamnpspDKeHHWEe MPH MOCIEOBATEIbHOM BKIFOYEHUH JIAMIIOYKH M PE3UCTOPa HE PAaBHO CyMMe
HanpsH>KEHUH Ha JJAMIIOYKE U PE3UCTOPE;

— YTOJI IPEJOMIIEHHSI PSIMO NPOTIOPLUNOHAJICH YTy MaIeHHS,

— NpU NJIOMHOM CJIOMCEHUU O8YX JIUH3 ONMUYECKUEe CUNbI CKAAObIGAIOMCS,

KoHcTpynpoBaHue TEXHUYECKHUX YCTPOWCTB:

— KOHCTPYHUPOBAHHME HAKJIOHHOM MIOCKOCTH ¢ 3aaaHHbM KII/T;

— KOHCTPYHPOBaHHUE PBIYa’KHBIX BECOB,

— KOHCTPYHMPOBaHHE HAKJIOHHOH IUIOCKOCTH, IO KOTOPOH OpyCOK IBMXKETCS C 3aJaHHBIM
YCKOPEHHEM,

— KOHCMPYUPOBAHUE 371eKMPOOGULAMETIS;

— KOHCMpYUposanue mpanchopmamopa;

— KOHCMPYUpPOBaHUe MOOeIU MeNeCKONA U MUKPOCKONCL.

Ilepeuenn 00s13aTeIbHBIX JIA00PATOPHBIX padoT

. M3yuenne nBrkeHus Tena, OPOLIEHHOTrO FrOPHU30HTAIBHO

. DKcriepuMeHTallbHas IpoBepKa 3akoHa I eli-Jlroccaka

. Usmepenne D/1C 1 BHyTPEHHETO COMPOTUBIIEHUSI UICTOYHUKA TOKA

. UccnenoBanue sIBJICHUS 3JIEKTPOMArHUTHONH MHAYKLIUU

. Onpenenenne yCKOpeHUs: CBOOOAHOTO MAASHHs ITPHU MOMOIIH HUTSHOIO MasiTHUKA
. Onpenenenne nokasaress MPeIOMIICHUS CPENIbI

. U3smepenne GOKyCHOTO pacCTOSTHUS COOMPAIOIIEH JTHH3BI

. Onpenenenne NIMHBI CBETOBOH BOJIHBI

0 ~J O LN kWD —
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IlepeyeHb KOHTPOJBHBIX PadoT

1. Konrponpras padora no reme «MexaHnka: KHHEMaTHKa, THHAMHKA, 3aKOHbI COXPAHEHUSD)

2. KonrponpHas padora no reme «MonekyssipHas (U3nuKa 1 TEPMOIUHAMHKA»

3. KontponbHasi pabora o Teme «DIEKTPOAMHAMUKA. DJIEKTPOCTATHKA, 3aKOHBI IMOCTOSHHOTO
TOKa»

4. KoutponbHast padora mo Teme «IJEKTPOAMHAMHKA. MATHUTHOE TOJIE, 3JIEKTPOMArHUTHAS
UHIYKLUSDY

5. KonuTponbHas pabota no teme «KonebaHust 1 BOJIHBD

6. KouTponbhas padora o teme «OnTukay

7. KontponpHas pabota no teme «KBanToBas ¢pusznuka. Pusnka aToMa 1 aTOMHOTO SIAPaAY

[IpomeskyTounas aTTectaus o yueOHoMy npeamery « Pusmnkay (6a30Bblil yPOBEHB) MPOBOIUTCS
B (hOpMe KOHTPOIBHOH pabOTHL.
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NpSMOJINHEHHOE NBUXKEHHE, CBOOOTHOE
najieHue. BUKEHUE Tesa, OPOLICHHOTO
MOJ YIJOM K TOpPU30HTY. YpaBHEHHE
PaBHOYCKOpEHHOTO ABmxKeHH. | paduku
PaBHOYCKOPEHHOI'O JIBUKEHHUS. 3aKOH
OTHOCHUTENIHOCTH JABUKEHUs. JIBrkeHue
TOUYKH IO OKpykHOCTH. IlocTynarensHoe
U BpallaTeJbHOE ABM)KEHHE TBEPAOIo
Tena.

Bzaumopelicteue  ten.  SflBnenue
uHepuuu. Macca u cuna. CrnosxxeHue cul.
3akoHpl Bcemuphoro tsarorenus, I'yka,
cyxoro TpeHus. Cuna Tsxectu. Bec u
HeBecoMocTh. HHepuuanbHas cucreMa
oTcueTa. 3akoHbl MexaHuku HbroToHa.

Hmnynbc MaTepuasbHON TOYKH H
cucrembl. HM3meHeHHMe U CcOXpaHeHUe
UMITyJIbCa. 3aKOH COXPaHEHHUs] UMITYJIbCA.
Hcnonp3oBaHue 3aKOHOB MEXAHUKHU IS
OOBSICHEHHUS ABIDKEHHSI HEOECHBIX TEN U

AJIA paSBI/ITI/Iﬂ KOCMHYECCKHUX
HUCCIIENOBaHUI.
Pabora CUJIBL MoLHOCTE.

Kunernueckass sHeprusi. Pabora cuibl
TspKecTd. TloTeHIanpHast SHeprus Tena
B I'PaBUTALMOHHOM mone. Pabora cuibl
ynpyroctu. IloreHumanbHas »Heprus
yaopyro  aeGOpMHpPOBAHHOIO  Teda.
MexaHndeckast SHEPrHs CHCTEMbI Tell.
3aKOH  COXpPAaHECHHS]  MEXaHHUYECKOM
SHEPTHH.

KMHETUYECKasl SHePrusl, MOTEHLUAIbHAS SHEPIUsl, MOJIHAsT MEXaHUYEeCKask SHEPIUsi, N30JIMPOBAaHHAs
CHUCTEMAa, KOHCEPBATUBHAs CUJIA.

Pacrio3HaBaTh B KOHKPETHBIX CHTyalUsX, HAONIOAATh SIBJIEHHUS, BOCHPOHM3BOIUTH SIBICHUS:
MEXaHUYECKOE NBIXKEHHUE, MOCTYNATENbHOE ABUXKEHUE, PABHOMEPHOE ABUXKEHUE, HEPAaBHOMEpPHOE
IBHKEHHUE, PABHOYCKOPEHHOE ABUXXEHHUE, ABUKEHUE IO OKPYXKHOCTH C MOCTOSIHHOM CKOPOCTBIO,
MOCTYNATEIbHOE U BpALIATENbHOE IBMXKEHHs TBEPAOIO TEJA, SIBJICHUE WHEPLMH, Pa3IMYHbIE BUJbI
nedopmanuu TeN, CyXOro TPEHHs IMOKOs, CKOJBKEHHs, Ka4eHHUs, SIBJICHHUE COMPOTHUBJICHUS IPH
IBIJKEHUH Tejla B JKMAKOCTH WM Tase, yIpyrue W HEeyInpyrue CTOJKHOBEHHUs TeJl, PEaKTHUBHOE
IBHKEHUE, PA3JINYHBIE BUIbI PABHOBECHS TEL.

IIpuBOAUTH MpUMEpPHI MPOSABIEHUS ABJIEHUIN B KOHKPETHBIX CUTYaLUsX.

3anaBaTh CUCTEMY OTCUETA Il OMHCAHUS ABMKEHUsI KOHKpeTHOro Tena. Pacrno3HaBaTh cuTyaluu,
B KOTOPBIX TEJIO MOKHO CUUTATh MAaTEPUAIBHON TOUKOM.

Haxoguth B KOHKPETHBIX CHUTYaLUsIX 3HAYEHHUs CKAJISIPHBIX (PU3MYECKHX BEIMYHH. MOMEHT
BPEMEHHU, MPOMEXYTOK BPEMEHHM, KOOPAWHATA, MyTbh, CPEAHSAs CKOPOCTb, MOAYJIb U MPOEKLUU
BEKTOPHBIX BEJIMYUH - MNEPEMELIEHUE, CKOPOCTb PABHOMEPHOIO ABUKEHUsSI, MTHOBEHHAs! CKOPOCTb,
YCKOpPEHHE, LEHTPOCTPEMUTEBHOE YCKOPEHHUE, MOAYJIb YIJIOBOM U JTMHEHHONW CKOPOCTH, YaCTOTHI U
nepuona oOpaleHnst B KOHKPETHBIX CUTYALUSIX, HMITyJIbCA MAaTePUAbHONW TOYKH, UMITYJIbCA CHITBI,
paboThI CHITBL, PA0OTHI CHIIBI TSKECTH, PaOOTHI CHUJIBI YIIPYTOCTH, pabOThI CHIIBI TPEHHSI, MOIIHOCTH,
KMHETUYECKOW 3HEPruu, W3MEHEHUs KUHETUYECKONH JSHEPruH, NOTEHLMAJbHOH JSHEPIUU Tel B
IPaBUTALIMOHHOM TIOJIE, TMOTEHIUAIBPHOW 3HEPruu yOpyro AeGOpPpMHPOBAHHOTO Teja, MOJTHON
MEXaHUYECKON SHEPTuH, 3HaUYEHNUs 1JIe4a CUJIbI, MOMEHTA CUJIBL.

3anuchlBaTh U COCTaBIATh YPaBHEHHs PaBHOMEPHOIO M PABHOYCKOPEHHOI'O MpPsIMOJIMHENHOro
IOBUKEHMsS] B KOHKpETHBIX cuTyauusx. OmnpenenaTh MO ypaBHEHUsSM MapamMeTpbl ABMXKEHMUS,
yPaBHEHMsI, ONICHIBAIOIINE 3aKOH COXPAaHEHUsI UMITYJIbCa, YPABHEHHSI, CBA3BIBAIOIINE PadOTy CHIIEL,
JOEHCTBYIOLIEH Ha TEJO B KOHKPETHOM CUTyallUH, C U3MEHEHHEM KHUHETUYECKOW SHEPruM Tena
YPaBHEHHUs, ONMCBIBAIOIINE 3aKOH COXPAaHEHWs IOJHOW MexaHudeckon sHepruu. Haxonurs,
HCIIONB3Ysl COCTABJIEHHOE YPABHEHUE, HEU3BECTHBIEC BETUYUHDL.

[IpuMeHATh 3HaHHUA O TOCTPOEHHUH M UYTEHUH TPadUKOB 3aBUCHMOCTH MEXKAY BEIUYHMHAMH,
NOJIy4E€HHBIe Ha ypokax anreOpsl. Onpenensite 1o rpaduKy 3aBUCUMOCTH KOOPIHUHATHI OT BPEMEHH
XapakTep MEXaHWYECKOIO ABUKEHUS, HAYaIbHYIO KOOPAMHATY, KOOPAMHATY B YKAa3aHHBIA MOMEHT
BPEMEHH, N3MEHEHHE KOOPIUHATHI 32 HEKOTOPBIH MPOMEXKYTOK BPEMEHH, MPOEKIIUIO CKOPOCTH (ISt
PaBHOMEPHOTrO TPsSIMOSUHENHHOro ABrKeHHs ). Omnpenensats mo rpaduky 3aBHCUMOCTH IPOEKIIUH
CKOPOCTH OT BPEMEHM XapaKTepP MEXAaHWYECKOrO ABMKEHUS, NPOEKIUK) HA4YaJIbHOW CKOPOCTH,
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PaBHOBeCcHE MaTepuaIbHON TOYKU H
TBEpAOro Tena. YCIOBUS PaBHOBECHS.
MOMEHT CHJIBL

JlaGopaTtopnas  padora Ne 1
«H3y4yenne ABHUKEHHS TeJIa,
OpOILIEHHOT0 FOPU3OHTAJIBLHO»

KonrpoabHas padora Ne 1 no teme
«MexaHHKA: KHHEMATHKA, TUHAMHKA,
3aKOHBI COXPAHEHHS»

MPOEKINIO YCKOPEHUs, N3MEHEeHHe KoopauHaTel. OnpenensTs mo rpapuKy 3aBUCUMOCTH MPOSKLIIH
YCKOPEHUsI OT BPEMEHU XapaKTeP MEXaHWYECKOro ABUXKEHUS, U3MEHEHHE MPOECKLUHU CKOPOCTH 3a
ONpEeaEeIeHHBIN NPOMEXYTOK BPEMEHHU.

HsMepsaTb 3HaYeHus NepeMelieHus, MyTH, KOOPAHUHATHI, BPEMEHM [BW)XXCHHS, MIHOBEHHOU
CKOPOCTH, CPEAHEN CKOPOCTH, YCKOPEHHUs], BPEMEHU JIBUXKCHHUSI.

OnpenensaTe paBHOAENHCTBYIOIIYIO CUITY ABYX CHIL

@opMyIHPOBATH MEPBBIN, BTOPOU U TPETUI 3aKOHBI HBIOTOHA, 3aKOH BCEMUPHOT O TATOTEHHUS, 3aKOH
I'yka, 3aKOH COXpaHEeHUs! UMITyJIbCa, 3aKOH COXPAHEHUs MOJTHON MEXaHUYECKON SHEPIUH, YCIOBUS HX
MIPUMEHUMOCTH.

IIpumensaTe nepBelid, BTOPOW W TPETUHM 3aKOHbI HBIOTOHA, 3aKOH BCEMHMPHOIO TATOTEHHs NPU
peLIeHnN PacUETHBIX 3aaY.

BpIMUCTATE CUNTY TAXKECTH, BEC B KOHKPETHBIX CUTYaLUsIX, CHITy YIPYTOCTH, KECTKOCTb MPY>KUHBI

HzmepsTh 1 n300paxath rpaduueCcKu CHITbI TPEHUS MTOKOsI, CKOJIbXKEHUSI, KAYSHUS, KUIKOTO TPEHUS
B KOHKPETHBIX CUTyalusx. Mcrnonb3oBaTe GOpMyITy ISt BBIMUCICHUS CHITBI TPEHHSI CKOJIbXKEHUS TIPH
peLIeHnH 3a7a4.

H3MepsaTh cuily TSXKECTH, CHILy YIPYTOCTH, BEC TeNa, CUIIy TPEHHUs, YAJUHEHNUE NPYKUHBI, CUTY C
MOMOIIBIO TIPY’KUHHOTO TWHAMOMETpA U HU(PPOBOrO AATYHKA CUJIBI, U3MEPSITH TIJIEHYO CHIIBL.

PaboraTh B mape mpu BHITOJHEHUH JJa0OPATOPHBIX pabOT U MPAKTUYECKHUX 3a1aHHH.

Haxomute B nureparype u B MHTepHere unHpOpMamuio o0 OTKpeITHM HBIOTOHOM 3aKOHa
BCEMHPHOTO TATOTEHUS, UHQOPMALIHIO O BKJIAJE YUEHBIX B PA3BUTHE MEXaHUKU

I'oToBUTH mpe3eHTalMK U COOOLIEHUsT O MOBENEHUHU TEJ B YCIOBHSX HEBECOMOCTH, O MOJETax
4YEJIOBEeKa B KOCMOC, O AOCTH)KCHMSIX Halled CTpaHbl B NMOATOTOBKE KOCMOHABTOB K MOJIETaM B
YCJIOBUSIX HEBECOMOCTH, O JOCTHKEHUSAX HAUIeH CTPaHbl B OCBOCHUH KOCMUYECKOIO MPOCTPAHCTBA.

Pa3n

e Ne 3. «Moaekyasipaasi puszuka u rTepmoauHaMuka» (17 4)

MornexkynspHO-KUHETHYeCKasl Teopus
(MKT) crtpoenuss BemecrBa H e
SKCIIEpUMEHTANbHbIE  JTOKA3aTeJIbCTBA.
AOcomoTHas Temmeparypa Kak Mepa
cpenHen KMHETUYECKOU DHEPruu
TEIJIOBOI'O ABUXKEHMS YaCTHIL] BELECTBA.
Mogaens wuaeanpHOro raza. JlaBnenue
raza. CBs3p Mexny JAaBle€HUEM U

JlaBaThb onpeneeHue MOHATUHA: TEIUIOBbBIC SIBJICHHS, MAKPOCKOITMYECKHE TEJIa, TEMJIOBOE TBUKEHNE,
OpoyHOBCKOe nBMKeHHe, TU(QY3Usi, OTHOCUTEIbHAS MOJIEKYJISIPHAS Macca, KOJMYECTBO BEIIECTBA,
MOJIIpHasl Macca, MOJIeKyJa, Macca MOJIEKYJbl, CKOPOCTb JBIKEHHUS] MOJIEKYJbl, CPEIHss
KHHETHYECKas DJHEPrus MOJEKYJbl, CHJIbl B3aUMONCWUCTBUS MOJICKYJ, HACAJIbHBIA Tras,
MHUKPOCKOITMYECKUE TapaMeTphbl, MAKPOCKOMHMYECKHE IMapaMeTphl, NaBJIEHUE Ta3a, aOCONOTHas
Temneparypa, TemioBoe paBHoBecue, MKT, ucnapenue, koHaeHCALUs, KUMECHUE, TUHAMUYECKOE
paBHOBECHUE, HACBILIEHHBI TMap, HEHACBIIIEHHBI Tap, TEPMOAMHAMHUYECKAsT CHCTEMA,
W30JIUPOBAHHAST TEPMOAWHAMUYECKAss CHUCTEMa, PABHOBECHOE COCTOSHHE, TEPMOIAMHAMHYECKUUN

cpeaHen KMHETUYECKOW  DHEeprueu

MPOLECC, BHYTPEHHSSI SHEPTHUs, BHYTPEHHsISI SHEPIHUsl UAECAJIBHOIO ra3a, TEIIOEMKOCTb, KOJIMYECTBO
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MOCTYNATENbHOIO TEIJIOBOIO JIBUXKEHUS
MOJIeKyJ1 uaeanbHOro rasza. OCHOBHOe
ypaBHEHHE MOJIEKYJIAPHO-KMHETUYECKOU
TEOpUU MHJeaJbHOrO rasa. YpaBHEHUE
COCTOSIHUS U7I€aNIbHOTO ras3a. Y paBHEHUe
Menneneesa—KnaneripoHa.
Hzonpoueccsl. I'a30BbIe 3aKOHBL

ArperaTHble COCTOSIHUs BeEIECTBa.
Mooens CMpOoeHUsl HCUOKOCMEI.
B3anMHble mnpeBpalieHust SKUIKOCTH U
raza. HacbliieHHble U HEHaCBILIEHHbIE
napsl. JlaBieHue HACBHIIEHHOIO Imapa.
Kunenue. BnaxxHocTh BO3ayXa.

BuyTpennsss osneprus. PaGora w
Terionepenaya Kak criocoObl H3MEHEHUs
BHYTPEHHEH  3HEPTHUH. VYpasHeHue
TeruioBoro OanaHca. IlepBblii  3akoH
TEPMOAMHAMUKHU. AMabaTHBIA mpoLecc.
HeobOpatuMocTh TEMIOBBIX MPOLECCOB.
[TpuHuMOBEl AEHCTBUS TEMJIOBBIX MALINH.
KITJI TeruoBeix wmamuH. [IpoOmemsr
SHEPreTUKM M OXpaHa OKpy KarouLlen
Cpensl

JlaGopaTtopnas  paGora Ne 2
«IKCNEepUMEHTATbHASA npoBepka
3axona I'eii-JIroccaxa»

KonrpoabHas pa6ora Ne 2 mo teme
«Mounexkyasipuas ¢pusuxa H
TePMOJAHHAMHKA»

TEIUIOTHI, YAENbHAs TEIJIOTAa TUIABJICHUS, YAeJIbHasl TEeIJIoTa napooOpa3oBaHms, yaeNbHas TEIUIOoTa
cropanusi TOruMBa, padoTa B TEPMOAMHAMHUKE, aouadammuuiii npoyecc, OOpaTHUMBIN mpoIriecc,
HEOOpaTUMBIN TMPOLIECC, HArPEBATENb, XOJOOWIbHHUK, padoduee Teo, TeroBoi apurarenb, KIIJ
TEIIOBOTO ABUTATEIs.

IlepeuncisaTe MUKPOCKONMMYECKUE U MAKPOCKOMUYECKHE MapaMeTphl ra3a, OCHOBHBIE MOJIOXKEHUS
MKT, npuBOIUTE IPUMEPHIL, PE3YIIbTAThI HAOMIOAEHHUH 1 ONTUCHIBATH SKCIIEPUMEHTBI, JOKA3bIBAIOIINE
UX CIPABENJINBOCTD.

Pacrio3HaBaTh M ONMUCHIBATH SIBJICHUS: TEIJIOBOE ABIDKEHUE, OPOYHOBCKOE NBHXKEHHE, MUhPy3us,
M30MpOLECChl B HUACAIBHOM rase, HCIapeHue, KOHJEHCALMs, KUIIEHUE, TEePMOAUHAMUYECKYIO
CHUCTEMY, XapaKTEepPU30BaTh €€ COCTOSIHUE U NMPOLIECCHI U3MEHEHUS COCTOSTHUS.

Bocnpon3BonuTe 1 00BSICHATH OMBITHL, AEMOHCTPUPYIOLIHE 3aBUCIMOCTb CKopocTH auddysuu ot
TEMIIepPaTypPhl U arperaTHOro COCTosiHUS Bewectsa. Hadmonate nudy3uro B KUIKOCTSIX U ra3ax.

Hcnonb3oBaTh MOJNyue€HHblE HAa YPOKaxX XMMMM YMEHMsI HaXOOUTb 3HAUEHUS OTHOCUTEJbHOMN
MOJIEKYJISIPHOH MacChl, MOJIIPHOH MaccChl, KOJIMYECTBA BELIECTBA, MACCHI MOJIEKYJIbL, (POPMYJIHUPOBATH
¢u3ndecKkuil CMBICI IOCTOSIHHOW ABOranpo.

OueHuBaTh pasmMep MOJIEKYJIbI.

OOBACHATH OCHOBHBIEC CBOWCTBA arperaTHbIX COCTOSIHHIA BernecTsa Ha ocHoe MKT.

OnuceiBaTh MOzENb «UAeanbHbIM rasy. IIpuMeHATh Monenb WAEaNbHOTO rasa AJisg ONMCAaHUsA
MOBEACHUS PEAIbHBIX Ta30B.

CocraBnars ocHoBHOe ypaBHeHHe MKT mpeanbHOro raza ypaBHEHME, CBSI3bIBAIOLEE /aBlIEHUE
WIEAaJbHOIO Tra3a CO CpedHeW KHHETUYECKOW SHEPrueil MOJIEKYJ, YpPaBHEHHUE, CBS3bIBAIOLIEE
aOCONIOTHYIO TEMIIepaTypy HAEaNbHOrO ra3a CO CpeoHed KUHETUYECKOH 3HEpPruell MOJEeKyJ,
ypaBHEHHE, CBS3BIBAIOIIEE IAaBJICHHE HAEATBHOIO ra3a ¢ abCONIOTHOW TeMIepaTypoll, ypaBHEHHE
COCTOSIHMSI MJEAJNbHOIrO rasa W ypasHeHue Menneneesa—Kuanelipona, ypaBHEHUs ONUCAHUS
ra3oBbIX 3aKOHOB, YypaBHEHHE TEIUIOBOro OajaHca B KOHKPETHOH CHTyallMH, YypaBHEHHE,
OMMCHIBAIOLIEE MEPBbIM 3aKOH TEPMOJMHAMUKH, B KOHKPETHBIX CUTYyalUsX, AJ1 HU30MPOLIECCOB B
UEeaNbHOM rase;, HaXOAUTh, UCIOJIb3Ysl COCTABJIECHHOE YPABHEHNE, HEU3BECTHBIE BEJTUYHHBL

OmnwuceiBath criocodObl n3Mepenus remmnepatypbl. CpaBHuBaTh mkansl KenpuHa u Llenbcus.

UsmepsaTh TeMniepatypy KUAKOCTH, Ta3a SKUAKOCTHBIMU U LU(POBBIMUA TEPMOMETPAMH, JABJICHUE
BO3/1yXa MAaHOMETPaMH U LIU(PPOBBIMHU AATYHNKAMH ABJICHUS ra3a, 00bEM raza ¢ moMoOIIbIO CHIIL(OHA,
BJIQXKHOCTb BO3AyXa C IOMOILIBIO TUTPOMETPA U ICUXPOMETPa

@opMyJIUpPOBaTh Ta30Bble 3aKOHBI U ONpPENENATb I'PAHULBI UX MPUMEHUMOCTH, MEPBbIM 3aKOH
TEPMOJUHAMUKU.
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[IpencraBnaTe B Buae rpaduKOB HM30XOPHBIA, HM300apHBIA M HU30TEPMHUUECKUH IMPOLECCHL
Omnpenenste no rpagukaM xapakTep MpoLecca 1 MaKporapaMeTphbl HASaIbHOTO rasa.

OnpenensiTe OTHOCUTEIBHYIO BJIAXKHOCTb 10 ICUXPOMETPHUIECKOH Tabyu1e.

Haxonutb aOCoMmOTHYIO BIQXKHOCTh BO3AYXa, MAPIHAJIbHOE JaBIEHHE, OTHOCHTENIbHYIO BIIAYKHOCTh
BO3/yXa, TOUKY POCbl B KOHKPETHBIX CUTYallUsAX, 3HAUE€HUs1 BHYTPEHHEN 3HEpruM HealbHOrO rasa,
U3MEHEHHE BHYTPEHHEH OHEPrMM WACaJbHOrO rasa, padoTbl HIEaNbHOro rasza, paboThl Hax
U/ICATbHBIM Ta30M, KOJIMYECTBA TETUIOTH B KOHKPETHBIX CHUTYaLUsX, 3HAYCHHE PadOThl U1€ATbHOTO
rasa mo rpapuKy 3aBHCHMOCTH JaBJICHHS OT o0beMa mpu m3obapHOM mpouecce, 3HadeHus KI1J]
TEIJIOBOT'O ABUTaTeNsl B KOHKPETHBIX CUTYaLUsX.

IIpuBOAUTH MpUMEpPHI TEIIOBLIX ABUTaTeNeH, BbIACATL B IPUMepax OCHOBHBIE YaCTH JBUTATENeH,
ONMCHIBATDH IPUHLIUI 1EHCTBUS.

Paborate B mape, rpymre npu BbIIOJIHEHUH MTPAKTHYECKHUX 3aaHUH.

Haxonute B HHTepHETe U NOMONHUTENBbHON JUTEpaType CBENEHUS IO HCTOPUM Pa3BUTHUSA
aTOMHCTUYECKOH TEOPUH CTPOEHHUs BeLIeCTBa, MHYOPMALMIO O MpoOsieMax SHEPreTUKH M OXpaHe
OKpY>KaroIeH Cpenbl

Y4acTBOBATh B AUCKYCCHHU O MPOOIEMax SHEPTETUKN U OXPaHe OKPYIKAIOIIEH Cpebl, BECTH THAJIOT,
OTKPBITO BbIpaXkaTb U OTCTAWBATh CBOKO TOYKY 3PEHMsI, BbICJIYIINBATh MHEHUE ONIMOHEHTA

Pazaen Ne 4. «DJIeKTPOAHHAMHEKA: DJIEKTPOCTATHKA, 3AKOHBI MOCTOSIHHOTO TOKA » (18 u)

DNeKTpUIeCcKUil 3apsam. 3aKoH
COXpAHEHUs] JJIEKTPUYECKOro  3apsjia.
Onextpudeckoe mnoje. 3akoH Kyiona.

HanpsixeHHOCTD 51 MIOTEHLUAT
3JICKTPOCTATUYECKOrO  MOJIsl,  CBS3b
MEXAy HUMH. JIMHUU HAMpsKEHHOCTH H
SKBUIOTEHIIUAJIbHBIE MOBEPXHOCTH.
[TpuHIMT CynepnO3ULINH JIEKTPUIECKUX
TOJICH. PazHocTh MOTEHIIUANOB.
[TpoBogHuKH, MOJIYIPOBOJHUKHA U

OUBJIEKTPUKU. DJEeKTprYeckass €MKOCTb.
Kongencatop. DHeprus 3J1€eKTpUYECKOrO
HOJIsL.

ITOCTOSIHHBIN ~ 3NEKTPUYECKUH  TOK.
Cuna TOKa. ConpoTusieHue.

JlaBaTb oOmnpeneneHue MOHATHI: 3JIEKTPUYECKUH 3apsfl, 3JIEMEHTApHBIA SJIEKTPUYECKUH 3apsf,
TOYEYHBIA JJIEKTPUYECKUN 3apsi, CBOOOMHBINH SJEKTPUUECKHHA 3apsid, JJIEKTPUYECKOE IIOJe,
HANPSKEHHOCTD 3JIEKTPUUYECKOTO MOJIsA, IUHUN HAMPSKEHHOCTH 3JIEKTPUUECKOTO MOJIs, OAHOPOIHOE
3JIEKTPUYECKOE TI0JIe, MOTEHLMAJT 3JIEKTPUYECKOrO TMOJsi, pPa3HOCTh IMOTEHLUUAIOB, OHEpPrus
3JEKTPUYECKOrO0 TOJs, HKBUIOTEHLUWAIbHASI IOBEPXHOCTb, JJIEKTPOCTATHYECKAs WHAYKLIMS,
NOJIPU3ALUS  AUDJIEKTPUKOB, [HUBJIEKTPUYECKAas MPOHULAEMOCTb, BELIECTBA, 3JIEKTPOEMKOCTD,
KOHJIEHCATOp, DJIEKTPUYECKHUI TOK, CHJIa TOKA, BOJIBT- aMIIEpPHAsl XapaKTEPUCTHKA, SJIEKTPUUECKOe
CONPOTHUBJIEHNE, CTOPOHHUE CHIIBI, JJIEKTPOABWXKYLIAs CUJIA, HOCUTENIU SJIEKTPUYECKOrO 3apsna,
POBOAUMOCTb, CBEPXIPOBOIUMOCTh, COOCTBEHHAsT MPOBOIUMOCTb, NMPUMECHAs MPOBOJHUMOCTD,
3JIEKTPOHHAS POBOAMMOCTD, ABIPOUHAS IPOBOAUMOCTb, P—H-1EPexod, BAKYyM, TEPMOSJIEKTPOHHAS
SMUCCHS, 3JIEKTPOJIN3, Ta30BBIA paspsi, peKOMOWHAIMS, MOHHU3ALMs, CAMOCTOSITENbHBIA paspsif,
HECaMOCTOATEINbHBIN paspsii, mia3ma.

Pacno3HaBaTth, BOCHIPOM3BOAWTH UM HAONIOAATh pPAa3IMYHBIE CIIOCOOBI 3JIESKTPU3ALUU  TEd,
SKBUIIOTEHLMAIbHBIE MOBEPXHOCTH INOJA TOYEYHOIO 3apsiia, CHCTEMBl TOYEYHBIX 3apsfoB,
3apsDKEHHOM  TJIOCKOCTH, OJHOPOJHOIO M HEOJHOPOJHOIO 3JIEKTPUUYECKUX IOJICH, SIBJICHUE
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IlocnenoBarenbHoe U mapajuiesbHOE
COCIOMHEHUS TPOBOAHMKOB. Pabora wu
MOIIHOCTb TOKa. 3akoH Jxoyms—
JleHna. DnekTpoaBIKYyIIAs cUja. 3aKOH
OmMa nnis monHOM nenu. DJIeKTpUdecKuil
TOK B TPOBOAHUKAX, 3JIEKTPOJINTAX,
MOJIYIIPOBOHUKAX, Tra3aX U BaKyyMe.
CBepxnpoBOAUMOCTD.

JlaGopaTtopnas  paGora Ne 3
«U3meperne IAC wu BHyTpeHHero
CONPOTHBJICHUS] HCTOYHHKA TOKA»

KonrpoabHas pabora Ne 3 mo teme
«DJIeKTPOANHAMHUKA:
JIEKTPOCTATHKA,
MOCTOSIHHOTO TOKA»

3aKOHbI

3JIEKTPUUYECKOTO TOKa, AEWCTBUs DJIEKTPUYECKOrO TOKAa B IPOBOAHMKE, SBJIEHUS MPOXOKAEHUS
3JIEKTPUUECKOT0 TOKA Yepe3 MPOBOAHUKH, MOIYIIPOBOAHUKH, BAKYYM, 3JIEKTPOJIUTEI, T'a3bl.

OOBACHATD sIBIIEHHE 3JIEKTPU3allMM Ha OCHOBE 3HAHMH O CTpOoeHWH BemecTtBa. ONMUCHIBATH U
BOCIPOU3BOAMTDH B3aUMOEICTBYE 3aps>KEHHBIX Tell.

OnucelBaTh NPUHIMI JEHCTBUS 3JEKTPOMETPA.

OOBACHAT YCTPOHCTBO M MPUHLIUIT ICHCTBHSI, MPAKTUIECKOE 3HAYCHNE KOHIEHCATOPOB.

DopMyIUpOBaTh 3aKOH COXPAHEHMsl 3JIeKTpUYeckoro 3apsna, 3akoH Kynona, 3axkon Oma ans
yuacTka 1end, 3akoH JLkoyns—Jlenna, 3akon Oma 17151 TOJIHOM LieMnu, YCJIOBHUSl UX MPUMEHUMOCTH.
CocTaBiATh ypaBHEHHE, BbIpakarolllee 3aKOH COXPAaHEHHs 3JIEKTPUYECKOrO 3apsifia, yYpaBHEHHE,
BbIpaxkaroliee 3akoH KysoHa, ypaBHEHUs], CBS3bIBAIOLINE HANPSKEHHOCTb 3JIEKTPUUECKOIO MO C
Pa3HOCTBHIO MOTEHLUAJIOB B KOHKPETHBIX CUTYaLUAX, IPUHLIUI CYTIEPIIO3ULIMH JIEKTPUIECKUX MOJIEH.
OnpenensTs, HCMONB3Ys COCTABIEHHOE YPaBHEHUE, HEU3BECTHbIE BEINUNHBIL.

BriuucnATh 3HaueHHE HANPSDKEHHOCTU MOJST TOYEUHOIO 3JIEKTPUYECKOrO 3apsifia, ONpenensaThb
HalpaBJieHUE BEKTOpa HAIMPSDKEHHOCTH, 3HaUEHUS DJIEKTPOEMKOCTH IJIOCKOI0 KOHAEHCATOpa, 3apsAaa
KOHJIEHCATOpa, HAMpPsUKEHHMsT Ha OOKJIafKaxX KOHIEHCATopa, MapaMeTpOB IUIOCKOrO KOHIEHCATOpA,
SHEPrUH 3JEKTPUYECKOrO MOJIs 3apsKEHHOTO KOHIEHCATOPa B KOHKPETHBIX CUTYaLIUAX.

OrnpenensaTe HalpaBieHUE U 3HaUEHHUE PE3yJbTUPYIOIEH HANpPsKEHHOCTU 3JIEKTPUUYECKOTO MOJs
CUCTEMBI TOUEYHBIX 3apsA0B, MOTEHLHAN 3JEKTPOCTATUUECKOIO MOJIsl B JAHHOM TOYKE MOJIsl OJHOTO
3apsiAa, PasHOCTh MOTEHLHANOB padoTy 3JEKTPOCTATUYECKOTO IOJIs, HANpPSDKEHHE B KOHKPETHBIX
CUTyauusx, padOTy W MOIIHOCTb 3JIEKTPUYECKOrO TOKA, KOJHYECTBO TEIUIOTHI, BBIIEISIOINEHCS B
MIPOBOJIHUKE C TOKOM, IPU 3a/laHHBIX NTapaMeTpax.

N3o0paskaTh 3JIEKTPUYECKOE TOjie ¢ TOMOINBI0 JIMHUH HampsDKEHHOCTH. Pacmo3HaBaTh U
n300pakaTh JMHUM HAMPSDKEHHOCTH TIOJII TOYEYHOTO 3apsifa, CHCTEMBbl TOYEYHBIX 3apsifiOB,
3apsKEHHONM TUIOCKOCTH, ABYX MapajljIeNIbHbIX IJIOCKOCTEH, OJHOPOAHOIO U HEOAHOPOAHOIO
3JIEKTPUUYECKUX MOJIEH.

IlepeuncnsaTe yciaoBUsl CYIECTBOBAHUS 3JIEKTPUUYECKOIO TOKA.

ITonb30BaTHCS aMIEPMETPOM, BOJIBTMETPOM, YUHTHIBATH OCOOCHHOCTH H3MEPEHHsI KOHKPETHBIM
npuOOPOM | MPABUIIA MTOAKIFOYECHHUS B SJIEKTPUUECKYIO LETIb.

HccnenosaTh 5KCHEpUMEHTANbHO 3aBUCUMOCTb CHJIbI TOKAa B MPOBOJHUKE OT HANPSDKEHUS U OT
COTIPOTUBIIEHUS TIPOBOHUKA.

HsmepsaTh 3Ha4YeHHE 3JEKTPOIABIIKYLIEH CHJIbl, HalpsDKEHHE U CHUJIy TOKa Ha y4yacTKe LIeTH C
MOMOIIBIO BOJIBTMETPA, aMIIEPMETPa U U POBBIX JATUNKOB HANPSDKEHHS U CUJTBI TOKA.

CobnronaTh npaBuiia TEXHUKH 0€30MaCHOCTH NPH padoTe ¢ HICTOYHUKAMH TOKA.
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PaccunrtbiBaTh O0ILIee CONMPOTHUBIIEHHE y4dacTKa LENU MPH MOCIEAOBATEIBbHOM U MapajuIeIbHOM
COeIMHEHUH NMPOBOAHMKOB, NPHU CMELIAHHOM COEQUHEHUN IPOBOJHUKOB. BBIMOIHATE pacuéThl CHUI
TOKOB U HAIPSPKEHUN B Pa3JIMYHBIX 3JIEKTPUYECKUX LIETISIX.

[IpuBOANTH MPUMEPHI HCIIOIB30BAHUS MOJYTPOBOJHUKOBBIX, BAKYYMHBIX MPHOOPOB, 3JIEKTOIN3A.

Paborate B mape, rpymre npu BbITOJIHEHUH MTPAKTHYECKHUX 3aaHUH.

Haxonuts B MHTEpHETE M NOMOJHUTENBHON JUTEparype MHPOPMALUIO 00 OTKPBITHH 3JIEKTPOHA,
UCTOPUU U3YYCHHs DJJIEKTPUYECKUX SIBICHUH, WHPOPMALMIO O CBSI3U 3JIEKTPOMArHUTHOTO
B3aUMOJICHCTBHSA C XMMUYECKHMHU PEAKLUSIMA 1 OMOJIOrMYECKHMH TPOLeccaMu, 00 UCTIONb30BaHUH
3JIEKTPUYECKUX SIBJIEHUIN KUBBIMU OPraHU3MaMHU.

I'oTOBUTH Mpe3eHTAlMH U COOOINEHHS 110 H3YYEHHBIM TEMaM.

ITepepabaTeiBaTh, aHANMM3UPOBATH U MPENCTABIATH HUHGPOPMAIMIO B
MOCTABJICHHBIMU 3a1a49aMH.

COOTBECTCTBHU C

IlosTopenue (7 u)

IToBTOpenue mo Teme «MexaHHUKay,

«MornexynsapHas dusnka u
TEPMOAUHAMUKAY.
ITpomexyTouHnas aTrecTanus.

HTorosasi KOHTpoJIbHas1 padoTa.

CTpyKTypHpOBaTh H3yUEHHYIO Ha YPOKaxX HH(POPMAIIHIO B HYXKHOH (opme.
[IpoBoauTH CAaMOOIIEHKY, pedIeKCHIO.

11 kaacc (68 uacos)

ConeprkaHue 1o TeMam

| XapaKkTeprUCTHKA OCHOBHBIX BUIOB AEATEIbHOCTH YICHHKA (Ha YPOBHE Y4EOHBIX TEHCTBHIA)

Pa3zgen Ne 1. «DeKTpoAHHAMHKA: MATHHTHOE 110J1€, JIEKTPOMATHUTHAasI HHAYKIUS *» (11 1)

MaruutHoe oJIe. Huayxuus
MarHUTHOTO TOJISI. JeiicTue
MarHUTHOTO MOJIsA Ha TPOBOAHUK C TOKOM

JlaBaTb onpezeneHus MOHATUI: MarHUTHOE IoJie, HHAYKLMS MarHUTHOTO IOJIs, BUXPEBOE MOJIE,
cuna Amrepa, cuia JlopeHua, siBJeHHE 3JEKTPOMArHUTHON WHAYKLMH, MarHUTHbIN notok, DC
UHAYKLIWH, THAYKTUBHOCTb, caMouHAyKuus, 3/1C caMOMHAYKLMH.

U ABIKYLOYIOCS 3apsUKEHHYHO YacTHULLY. Pacno3naBath, BOCHPOUM3BOAWUTH, HAOMONATh  SJIEKTPOMATHUTHONH  WHAYKIMH,  SIBJICHUE
Cuma Awmmnepa wu cuna JlopeHna. CAaMOWHAYKIIMH, TOKA3bIBATh MPUYUHHO-CJIEICTBEHHBIE CBS3HU MPU HAOOACHUH SIBJICHUS
MarsuTtHble CBOMCTBA BEIIECTBA. JlaBaTp onpeneneHue eAUHULBI MHAYKLIUH MArHUTHOTO MOJIS.

ABnenne 3JIEKTPOMArHUTHOM OOBSICHITH BOSHUKHOBEHHUE BUXPEBOTO 3JIEKTPUYECKOTO MOJIS U 3JIEKTPOMArHUTHOTO TOJIS.
MHAYKIUMK. MarauTHbeiil notok. [1pasuno IlepeuncnsaTe OCHOBHBIE CBOMCTBA MArHUTHOTO TMOJIA, IPUMEPbl HCHOJIB30BAHUS  SIBJICHUS
Jlenna. 3axkoH 3JIEKTPOMArHUTHOM 3JIEKTPOMArHUTHON UHIYKLIMU.

UHAYKUUU. DJEKTPOMArHUTHOE IOJIe.
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ABnenue
HNHAyKTUBHOCTS.
3JIEKTPOMArHUTHOTO MOJIA.

CaAMOUH/TYKLIHH.
OHeprus

JlaGopaTtopnass  pabGora Ne 1
«HUccnenosanue SIBJICHUSA
3J'leKTp0Mal"HI/ITHOﬁ HHAYKIHHW

KonrpoabHas pa6ora Ne 1 mo teme
«BJICKTpO)_]I/IHaMI/IKaZ MATHHUTHOC
MOJIE, JJICKTPOMAIrHUTHAA HHAYKIU)

H300pakaTe MArHUTHBIE JIMHUH ITOCTOSTHHOTO MArHNUTA, MPSIMOTO MPOBOAHUKA C TOKOM, KaTyIIKH C
TOKOM.

Habmonare B3aumMoaeicTBrue KaTyLUIKH ¢ TOKOM M MarHUTa, MArHUTHOW CTPENIKH U MPOBOHUKA C
TOKOM, JI€HCTBUS MarHUTHOTO IOJIsI HA ABMXKYIIYIOCS 3apsKEHHYIO YaCcTHULLY.

®opmynupoBaTh 3aKOH Amrepa, nmpaBuiio JIeHLa, 3aKOH 3JEKTPOMArHUTHON MHAYKLHH, 3aKOH
CaMOUHAYKLUH, TPAHULIBI UX TPUMEHUMOCTH.

OnpenensTe HanpaBJIeHUE JUHUHA MHAYKIMA MarHUTHOTO TOJISI C TIOMOLIBIO MpaBmiia OypaBunka,
HamnpaBsJieHUue BEKTOPOB CUJIbI AMIiepa U cujibl JIOpeHLIa ¢ IOMOILBIO MpaBUiIa JEBOM PyKH.

[IpumensaTs 3akoH AMnepa u GOpMyJTy AJisl BEIMUCIEHHsI CHItbl JIopeHLa mpyu permeHun 3a1aq.

HsmepsaTs cuily B3aMMOAENCTBUSI KaTyLIKH C TOKOM U MarHUTa.

Haxonute B KOHKpeTHON cuTyauuu 3HaueHus: MarHuTHoro nortoka, DJAC wunaykuuu, IJC
UHAYKLIMHW B JBUXKyLIuUXcs npoBoaHukax, IJIC caMOMHAYKLUUH, HWHAYKTUBHOCTb, 3HEPIHIO
MarHMTHOI'O MOJIS.

Habmronate 1 aHaMM3UpOBaTh 3KCIEPUMEHTBI, AEMOHCTPHUPYIOLIHE MpaBuiio JIeHna.

Hccnenosath siBieHUE 3€KTPOMAarHUTHON UHIYKILIUH.

PaGoraTe B mape mpu BBITOJHEHUH MPAKTHUECKUX 3aaHUH, IJIAHUPOBATH SKCIIEPUMEHT B Mape U
rpymnrne npu pelieHnu 3aaay.

Haxonuts B mureparype u B MHTepHeTe MHpOpMannio o BkjIage Ammepa, JIopeHna B U3ydeHHe
MAarHUTHOTO 1mouyisi, pycckoro ¢usuka CrojeroBa B HCCIENOBAHWE MArHUTHBIX CBOKCTB
(beppoMarHeTKoB, O NPUMEHEHUH 3aKOHA AMrepa, MPAaKTHYECKOM HCIONb30BAHUN JCHCTBUS
MarHUTHOTO TMOJIi Ha JBHXKYLIUICS 3apsii, YCKOPUTENSIX JJIEMEHTApHBIX 4YacTULl, O BKJaJe
POCCHIICKHX YYEHBIX B CO3JJaHHE YCKOPHUTEIIEH SJIEMEHTAPHBIX YaCTHII, B TOM uncie B OObennHEeHHOM
HUncruryre SAnepubix HccnenmoBanmii B JlyOHe w Ha aapoHHoM kojutadinepe B Llepne, 00
UCTIONB30BAHUH (PePPOMArHETHKOB, O MArHUTHOM MoJie 3eMit, HHQOPMALIHIO O HCTOPUH OTKPBITHS
SIBJICHHSI 3JIEKTPOMArHUTHON MHIYKIIMH, O BKJIAAE B U3YUEHUE 3TOTO SIBJIEHHS pycckoro pusmka J. X.
Jlenua, o Oopwpbe C MPOSBICHUAMU SJIEKTPOMATHUTHON HHAYKIUH U O €€ HCIOJb30BAHHHU B
MIPOMBIIIJIEHHOCTH.

I'OTOBUTH MPE3EHTALIMH U COOOIEHHsI 110 M3YYEHHBIM TEMaM.

2.1 «Kosie6anusi H BOJIHbI» (MexaHHYecKHe KoJiebanus) (4 1)

Paznea Ne
Mexanuueckue KOJIEOaHMSI.
CBobOonHbIE KOJIeOaHUSI.
Marematuueckuit 51 MPY>KUHHBIA

MasaTHUKU. [IpeBpameHus sHeprun npu

JlaBaTb ompenesieHus: MOHATHIT: KojieOaHus), KonebareapHas CHCTEMa, MEXaHUYECKHe KOoJeOaHusl,
rapMoOHUYeCKue KojebaHus, CBOOOMHBbIE KONEOaHUs, 3aTyxarolnue KOoJNeOaHUs, BbIHYKICHHbBIE
KOe0aHus1, pe30HAHC, CMEIeHHEe, aMILTUTY 14, TIEPUOJ, 4YaCTOTa, COOCTBEHHAS 4acTOTa, (hasa.
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kKojgeOaHusAX.  AMIUTUTYAa,  MEPHUO,
4acToTa, daza KOJeOaHUH.
BriHyxneHHbIe KONeOaHus, pE30HAHC.

JlaGopaTtopnas  paGora Ne 2
«OnpeneeHue yCKOpeHHs CBOOOIHOI0
Mag€HUus NMpyU NOMOIIIH MAATHUKA»

HepeLII/ICJ'IﬂTb YCJIOBUS BO3HUKHOBCHUA KOHe6aHI/II>'I, BHUbI Kone6aTeanoro JABUKCHHA, HX
CBOI\/'ICTBaj CHOCO6bI MOJIYyUC€HUA CBO6OI[HBIX " BbIHY KACHHBIX MEXaHUYCCKUX KOHe6aHI/II>'I.

[IpuBOaNTH MpUMEPHI KOIEOATETBHBIX CUCTEM.

OmnuceIBaTh MOACJIN. pr}KHHHbeI MAasITHHK, MaTEMAaTHUYECKUU MasITHUK.

Pacno3naBath, BOCIIPOU3BOANTH, HAOMIOATh TapMOHUYECKHe KojieOaHusi, CBOOOIHBbIE KOJICOaHMS,
3aTyxarouue KojeOaHus, BbIHYKICHHbIE KOTeOaHusl, pe3OHaHC.

CocTaBisiTh YPaBHCHUEC MEXAHUYCCKUX I(O.]'Ie6aHI/II\/'Ij 3alUChIBATE €0 PCUICHUC. OHpeHeHﬂTb 10
yPaBHEHHUIO KOJIe0aTeNIbHOrO IBHKEHHSI TApaMeTphl KOJIeOaHHs.

HpeHCTaBHﬂTb 3aBUCUMOCTE CMCHICHUA OT BPEMCHHU IIPpU KOJ'Ie6aHI/I$IX MATEMATHUYECCKOTO U
NPY’KUHHOTO MasiTHUKA rpauuecKy, ONPEAEIsiTh O rpaduKy XapakTePUCTHKU: aMIUTUTYAY, IEPUO
U 4acTOTY.

HaXOI[I/ITb B KOHKPCTHBIX CHUTyallUdX 3HAYCHUSA TMEPHUOAA KOHe6aHI/II>'I MATEMATUYCCKOIO "
MPYXKUHHOI'O MassTHUKA, SHEPTHUH MasiTHUKA.

OOBsACHATH TpeBpalleHUss YHEPTHU NPU KOJeOaHMSIX MaTeMaTUYeCKOro MasTHHUKAa M Tpy3a Ha
MIPY>KUHE.

PaboraTh B mape mpu BBITOJHEHUU NMPAKTHYECKUX 3aAaHUH, TUIAHUPOBATH SKCIIEPUMEHT B Tape U
IpyIIIe IpHU PeLISHUH 3a1a4.

Bectu nuckyccuro Ha Temy «Pojib pe3oHaHCa B TEXHUKE U ObITY».

Haxomute B nuteparype u B HHTepHere mHpOpManuio 00 HCHOIB30BAHUH MEXAHUYECKHX
KosieOaHuii B MpuOOpax reojoropas3Besiku, Yacax, KauessixX, APYruxX YCTPOUCTBAxX, 00 UCIOIb30BAaHUN
B TEXHHUKE M My3bIKE pe30HaHCa 1 0 OoprOe ¢ HAM.

T'oroBuTh NPE3CHTANU U COO6H.[€HI/I$I MO N3YYCHHBIM TEMaM

Pa3zpen Ne 2.2 «Kosiebanusi 1 BoJIHBI (3JIEKTPOMATHUTHBIE KoJie0aHust) (4 1)

DNIeKTPOMAarHUTHBIE KOJIeOaHusl.
KonebarenpHpii  koHTyp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KoseOaHusl.
BriHyx1eHHBIE 3JIEKTPOMArHUTHBIC
konebanus. IlepeMeHHbIH TOK.

IIpoussoactso, nepenada 151
noTpeleHne 3JIEKTPUYECKOH 3SHEPTUH.
Tpanchopmarop.

JlaBaTb oOmpeneneHusl TMOHITUH: SJIEKTPOMArHUTHbIE KoyebaHus, KonedaTenbHbI KOHTYD,
CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJEOAHUs, BBIHYXKIEHHBIE 3JIEKTPOMArHUTHBIE KOJeOaHus,
MEPEMEHHBIN JJIEKTPUYECKUI TOK, aKTUBHOE CONPOTHBJICHHUE, NEMCTBYIOIIEE 3HAYEHUE CUJIBI TOKA,
IEeHCTBYIOIIEE 3HAUSHHNE HaNpsDKEeHUs, Tpancdopmarop, koadduument Tpanchopmanmu.

HzobpaxaTs cxeMy kosedaTeIbHOro KOHTYPa U OMUCHIBATH MPUHIIUII €10 PadOThL.

Pacnio3naBath, BOCHIpPOW3BOAWTH, HAOMIOAATh CBOOONMHBIE 3JIEKTPOMArHUTHBIE —KOJIeOaHUs,
BBIHY KICHHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHUs, PE30HAHC B LIS NTEPEMEHHOTO TOKA.

AHanM3upOBaTh TPEBPALICHUS SHEPTUH B KOJNEOATENbHOM KOHTYPE MPH 3JIEKTPOMArHUTHBIX
KOJIEOAHUSIX.
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[IpencraBnaTh 3aBUCUMOCTD 3JIEKTPUUIECKOTO 3apsiia, CUIBI TOKA U HANPSDKEHUsI OT BPEMEHU TPHU
CBOOOIHBIX 3JIEKTPOMATHUTHBIX KOJEOAHHSX.

Omnpenensate no rpadguky kojeOaHH €ro XapakTepUCTHKH (AaMIUIMTYAY, NMEPHUOI U YacTOTy),
NEepUOI, YaCTOTY, AMIUTUTYAY KOIeOaHU! B KOHKPETHBIX CUTYALHSX.

3anmuceiBath Gopmyiny TomcoHa. Beruucnare ¢ nomorpio ¢popmyisl ToMCOHA EPUOA B 4aCTOTY
CBOOOHBIX 3JIEKTPOMATHUTHBIX KOJIEOaHHH.

OOBACHATD MPUHLIUI MTONYYEHHSI TIEPEMEHHOT0 TOKa, YCTPONUCTBO FeHEepaTopa MePeMEHHOr0 TOKa.

Ha3zbiBaTh 0COOEHHOCTH MEPEMEHHOTO HJIEKTPHUUECKOrO TOKA HA YYACTKE IIETIH C PE3UCTOPOM.

OmnwuceIBaTh yCTPOHCTBO, MPUHINIT ACHCTBUS M MPUMEHEHHE TpaHchopmaTopa.

Haxonuts B nmutepatype u B MlHTEpHETE MHPOPMALIMIO O IOJIYYEHUH, TIepenade U HCIIOIb30BaHIN
NEPEMEHHOT0 TOKa, 00 HMCTOPUHU CO3JaHUsl M NPUMEHEHHH TPaHC(HOPMATOPOB, HCIOIb30BAHUH
pe30HaHCa B LIETH IIEPEMEHHOTO TOKa U 0 OOpb0e ¢ HUM, ycrexax u mpodaeMax 3JIeKTPOIHEPTETHKH.

Bectu nuckyccuio o mosp3e M Bpene 3JEKTPOCTAHLHA, apryMEHTHPOBATh CBOKO TMO3ULIUIO, YMETh
BBICYIIINBATh MHEHUE IPYTUX YYaCTHUKOB.

I'OTOBUTDH MPE3EHTALIMH U COOOINEHHsI 110 H3YYEHHBIM TEMaM.

Pa3zgen Ne 2.3 «Kosiebanusi M BOJIHBI» (MexaHHYeCKHe BOJIHBI) (3 1)

Mexanuyeckue BOMHBL llonepeyuHbie
U TIPOIOJbHBIE BOJHBI. DHEPTHUS BOJHBI.
Wnreppeperunss u  audpakuus BOJH.
3BYKOBBIE BOJIHBI.

JlaBaTb omnpeneneHus] NMOHATUNA: MEXaHU4YECKas BOJIHA, MONEpPedHasl BOJHA, MPOAOJIbHASL BOJIHA,
CKOPOCTB BOJIHBI, JUTMHA BOJIHBL, 3BYKOBAsI BOJTHA, TPOMKOCTb 3BYKa, BBICOTA TOHA, TEMOD, OTPakeHHE,
NpeJOMJICHUE, TOTJIOIEHHe, HUHTephepeHus, Iuppakiys, NOJSIPU3ALUST MEXaHHYECKHUX BOJH,
KOT€PEHTHBIE HCTOYHHKU.

IlepeuncisaTe CBONCTBA U XapaKTEPUCTUKH MEXAHUYECKHUX BOJIH.

Pacno3HaBaTh, BOCHPOHM3BOAWTH, HAOIONATh MEXAHUYECKHE BOJHBI, IONEPEYHBbIC BOJHBI,
NPOZIOJIbHBIE BOJIHBI, OTPa)XEHUE, NPEJOMIICHHE, MOMIOIEHHe, MHTepPepeHIHo, TUPPAKLU0 U
MOJIIPU3ALUI0 MEXAHUYECKHUX BOJIH.

HasbiBaTh XapakTepUCTUKU BOJIH. CKOPOCTh, YaCTOTA, AJIMHA BOJIHBIL.

OnpenensaTe B KOHKPETHBIX CUTYALUsIX CKOPOCTH, YaCTOTBI, JUIMHbI BOJHHI.

Haxonuts B tutepatype u B MaTEepHETE MHPOpPMALIUIO 0 BO3OYKACHNUH, TIepeaade 1 UCIOIb30BAaHIH
3BYKOBBIX BOJIH, 00 HCIIOJIb30BAHIH PE30HAHCA 3BYKOBBIX BOJIH B MY3bIKE M TEXHUKE.

BecTtu auckyccuro o nonb3e U BpeAe BO3ACHCTBUS HA Y€JIOBEKA 3BYKOBBIX BOJIH, ApTYMEHTHPOBATH
CBOKO MO3MIIUIO, YMETH BBICIYIINBATE MHEHUE APYTUX YYaCTHUKOB.

I"'OTOBUTH NMPE3EHTALIMH U COOOIEHHsI 110 H3YYEHHBIM TEMaM.

Pa3zgen Ne 2.4 «KosiedbaHusi M BOJIHBI (3JIEKTPOMATHUTHBIE BOJIHBI) (S 1)
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DEeKTPOMArHUTHOE noJie.
DJNeKTpOMarHuTHele BOJIHBL CBOICTBA
3JIEKTPOMArHUTHBIX BOJH. Jluama3oHsl
3JIEKTPOMArHUTHBIX HM3JYYeHUH U HX
MPaKTUUECKOe MpuUMeHeHue. [IpuHIumeI
PaguOCBSI3H U TEJIEBUICHUS

KonrpoabHas pabora Ne 2 mo teme
«KoJe0aHus 1 BOJIHbID»

JlaBaTp omnpeneneHUs TMOHATHI. 3JEKTPOMArHUTHOE IIOJIE, BUXPEBOE JJIEKTPUUECKOE TMOJIE,
SJIEKTPOMArHUTHBIE BOJIHBI, CKOPOCTb BOJIHBL, JJIMHA BOJIHBI, OTPAXXKEHUE, MNPEIOMJIEHUE,
norjonenue, narepdepenius, Tudpakuus, MOMEPEIHOCTb, MOSIPU3ALUS HIEKTPOMATHUTHBIX BOJH,
PaguOCBs3b, PAAUOJIOKALMS, aMILUTUTYAHAS MOIYJISALMSA, AETEKTUPOBAHUE.

OOBSICHITh B3aUMOCBSI3b MEPEMEHHBIX JIEKTPUYECKOr0 MU MArHUTHOrO mojiell. PucoBath cxemy
PacClpOCTPaHEHUs] DBJEKTPOMArHUTHON BoOsHBL [lepeuncnsaTe CBOHCTBA M XapaKTEPUCTUKU
3JIEKTPOMArHUTHBIX BOJIH.

PacniosnaBath, HaOMONATh JJIEKTPOMATHUTHBIE BOJIHBL, HW3JIy4YE€HUE, TPUEM, OTPAKEHHE,
MpeOMIICHUE, TIOTJIONIeHHe, WHTePPEPEeHIN0, TUPPAKIHUIO U TMONSIPU3ALUI0 3JIEKTPOMArHUTHBIX
BOJIH.

Haxonute B KOHKPETHBIX CUTyaLUsAX 3HAYCHUS] XAPAKTEPUCTUK BOJIH: CKOPOCTH, YaCTOTBI, AJTUHBI
BOJIHBI.

OOBSICHITH MPUHITUITBI PATHOCBSI3U U TEJICBUACHHUS.

HccnenosaTh CBOMCTBA AJIEKTPOMArHUTHBIX BOJTH C TIOMOIIBIO MOOWIBHOTO Tenedona. HasbBaTs u
ONHUCBHIBATb COBPEMEHHBIE CPEIICTBA CBSI3U.

Breinensate posp A. C. IlonoBa B M3yuyeHUM 3JEKTPOMATHUTHBIX BOJIH U CO3JAAHUU PATUOCBS3H.
OTHOCUTBCSA C yBaWKEHHEM K YYEHBIM M WX OTKPBITHSIM. OOOCHOBBIBATH BaXKHOCTb OTKPBITHS
3JIEKTPOMArHUTHBIX BOJIH JJI1 Pa3BUTHUS HAYKH.

Haxonuts B mutepatype u B UHTepHETE MHPOPMALIHIO, TIO3BOJISTFOIIYIO OTBETHTH HA MMOCTABJICHHBIE
BOIPOCHI MO TEME.

Pabotatp B mape u rpymre npu perieHny 3a1a4 | BHIOJTHEHUH MPAKTUYSCKUX 3aaHUH.

Haxonuts B tuteparype u B IHTepHeTE MHPOPMALIHIO O BO3OYKIESHUH, TIepeaaye U HCIIOTb30BAHUH
3JIEKTPOMArHUTHBIX BOJIH, 00 OmbITax [ epiia u UX 3HAYEeHUH.

Bectu puckyccuro O mMonb3€ W Bpede BO3IECHCTBUS HA YEJIOBEKAa BJIEKTPOMArHUTHBIX BOJH,
aApryMEHTUPOBATh CBOK) MO3ULHIO, YMETh BBICIYIIMBATh MHEHHE IPYTUX YYACTHUKOB.

I'0TOBUTH NIpe3eHTANU U COOOIEHUS IO U3YYEeHHBIM TEMaM.

Pa3zgen Ne 3 «JaekTpoauHamuka: ontuka» (16 1)
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I'eomerpuueckas OITHKA.
[TpsmonunelinOe pacnpocTpaHeHue
CBETa B OJHOPOJIHOHN cpene. 3aKOHbI
OTpaXeHHsT U TpPEJOMJIEHHs] CBeTa.
ITonnoe OTpaXeHUE. Onrtuueckue
npubopel. BonHOBBEIE CBOICTBa CBETA.
Ckopoctb cBera. MHTEpdepeHuns caera.
KorepentHocte.  udpakiuss  cBeta.
IMonspuzauus ceera. Jucnepcusi cseta.
IIpakTnueckoe NIPUMEHEHUE
3JIEKTPOMArHUTHBIX U3JIyUeHUH.

Bunbl uznydenuit. IcTOYHUKHN CBeTa.
Cnextpbl.  CrnekTpalbHbIi  aHaIU3.
IMlkana  SAEKTPOMArHUTHBIX  BOJIH.
Habnronenne ciekTpos.

JlaGopaTtopnas  pabGora Ne 3
«Onpenenenue NMOKAa3aTeJis
MpeJIOMJICHUSA CPEABD>

JlaGopaTtopnas  paGora Ne 4

«3mepeHne (POKYCHOrO pacCTOSIHUA
coduparomieii JUH3bBD»

JlaGopaTtopnas  paGora Ne §
«OnpeneneHue JIMHBI  CBETOBOM
BOJIHBI»

Kontponbnas  paGora Ne 3
«OnTuka»

JlaBaTb ompeneneHusl MOHATUIN. CBET, F€OMETPUYECKass ONTHKA, CBETOBOH JIyd, CKOPOCTb CBETA,
OTpPa’K€HUE CBETA, MPEJOMJICHHE CBETA, NOJIHOE OTPAXKEHUE CBETA, YroJl MAJCHHs, YTOJI OTPAKEHUS,
yroJil TMpPeNOMJICHHs, OTHOCUTENbHBIH [OKa3aTeilb MpPeJOMIICHUs, aOCONIOTHBIA IOKa3aTellb
NPEJOMIICHUS], JTMH3a, (POKYCHOE PACCTOSTHHUE JIMH3BI, ONTHYECKAsl CHJIA JIMH3bI, AUCIEPCUS CBETA,
uHTepdepeHust cBera, Audpakuus cBera, AUPPAKLMOHHAS pELIETKA, MONSAPHU3alMs CBETa,
€CTECTBEHHBI CBET, IUIOCKOMOJSIPU30BAHHBIA CBET, CIUIOIIHOW CHEKTP, JMHEHYaThld CIHEKTp,
MOJIOCATBIN CHEKTP, CIEKTP MOMVIOLIEHHs], CIEKTPAIbHBIN aHAIN3.

OnuceiBaTh METONIbI U3MEPEHHUSI CKOPOCTH cBeTa. IlepeuncsTb CBONCTBA CBETOBBIX BOJIH.

Pacnio3HaBaTh, BOCIPOM3BOANTH, HAOMIOAATH PACIPOCTPAHEHHE CBETOBBIX BOJH, OTPaKEHUE,
NpeJOMIICHHUE, MOTJIOMIEHNE, TUCTIEPCHI0, HHTePPEePEHINIO, TU(PPAKIUIO U MOJISIPU3ALHIO CBETOBBIX
BOJIH, CIUIOUIHOW CHEKTpP, JMHEHYaTbld CHEKTp, IOJOCAThI CHEKTP, CHEKTP W3Iy4eHUus u
MOTJIOLLEHMUS].

®DopmynuposaTh NpuHIMN [FOMreHca, 3aKOHbl OTPAXCHUs] U MPEJOMJIEHUS CBETA, MPAHULBLI UX
MIPUMEHUMOCTH.

Ctpoutb X0f Jyya B IJIOCKONAPaIeNbHON IIaCTHHE, TPEYTOJbHOM NMpU3Me, TOBOPOTHOM NMpHU3ME,
oOopauunBaromiel mpusMe, TOHKOH nuH3e. CTpouTh M300paKeHNe MpeaMeTa B TUIOCKOM 3epKalie, B
TOHKOH JIMH3€E.

IlepeuncnsaTe BUABI JMH3, WX OCHOBHBIE XapPAKTEPUCTUKU — ONTHUYECKUN LEHTp, IJIaBHAsI
ONTHUYECKasl OCh, (POKyC, ONTHUECKAs CUJIA;, BUIBI CIIEKTPOB, BUBI 3JIEKTPOMArHUTHBIX W3JYYECHUH,
UX UCTOYHUKH, CBOWCTBA, IPUMEHEHHE.

CpaBHUBaTh CBOICTBA 3JIEKTPOMArHUTHBIX BOJIH Pa3HOM HacTOTHI.

HaxonuTe B KOHKPETHON CUTyaLlMK 3HAYEHUs yIJla MaJeHus, yria OTPaXXEHUs, yIla NPEJOMIICHHUs,
OTHOCHUTEJILHOTO TIOKa3aTessl MPeJOMIICHHUs, abCONOTHOrO IMOKa3aTelsl MPEIOMIIEHHs, CKOPOCTH
cBeTa B cpene, (POKYCHOrO PacCTOSHUS, ONTHYECKOW CHUIBI JIMH3BL, YBEJIUYEHUS JIMH3BI, IepHoaa
I PaKLIMOHHON PEIIeTKH, MOJIOKEHUsI UHTEeP(PEePeHUNOHHBIX U AU(PAKIHOHHBIX MAKCHMyMOB H
MUHUMYMOB.

3amuceiBaTh (HOPMYNTy TOHKOH JIMH3bL, HAXOAWTh B KOHKPETHBIX CHTYalUsX C €€ IOMOIIBIO
HEU3BECTHBIEC BEJIUYUHBIL.

OOBACHATH NPUHLNN KOPPEKLIUHU 3PEHHUS C TOMOIIBIO OYKOB.

DKCIEPUMEHTAIIbHO ONPENeNsTh I0Ka3aTeNlb MPEJIOMJICHUsT Cpedbl, (OKYCHOE pacCTOSHHE
coOuparoreli JIMH3bI, IJIHHY CBETOBOW BOJIHBI C IIOMOIIBIO TU(PAKIIMOHHON PEIIETKU.

HccnenosaTh 3aBUCUMOCTL yIJIa MPEIOMIICHHs OT yIJla MaJeHHs], 3aBUCUMOCTU PACCTOSIHUS OT
JIMH3BI 10 U300pa)KEHUsI OT PACCTOSIHHS OT JIMH3BI IO MTPEIMETa.
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PaGorate B mape um rpymnmne npu BHITOJIHEHHWH NPAKTUYECKUX 3aaHUH, BBIABH)KEHHUHU THIIOTE3,
pa3paboTKe METOIOB MPOBEPKU THIIOTES.

Haxonuts B nmureparype u B MuaTepHeTe nHpopmanmto o buorpadusax M. Hetotona, X. T'tofirenca,
T. FOnra, O. @penens, ux Hay4HOU padoTe, O € 3HAUeHHUH JJIsi COBPEMEHHOHN HayKU.

Bricka3biBaTh CBOE MHEHHE O 3HAUEHHH HAYYHBIX OTKPHITUH U pabot no ontuke M. HerotoHa, X.
I'toiirenca, T. FOura, O. ®@penens.

BocnpuHumars, aHaTM3UpOBaTh, epepadaThiBaTh U MPENBSIBISTh HHPOPMALUIO B COOTBETCTBHH C
MOCTaBJIEHHBIMU 3a7ja4aMu.

BrinensaTe OCHOBHBIE MOJIOXKEHUSI KOPIMYCKYJSIPHOH M BOJHOBOW TEOPUH CBETa. Y4aCTBOBATH B
00CYKIIEHUH 3THX TEOPUH 1 COBPEMEHHBIX B3IJIZIOB HA MPUPONY CBETA.

I'oTOBUTH Mpe3eHTAMH U COOOIIEHHS 110 M3YYEHHBIM TEMaM

Pa3zgen Ne 4 «OcHOBBI crieniuaabHON TEOPHH OTHOCHTEJIBHOCTHY (2 1)

[Mpuauab! MOSIBJIEHUS CTO.
IToctynatet  CTO:  uHBapHAaHTHOCTH
MOZyJii CKOPOCTH CBE€Ta B BaKyyMe,
MPUHLUI OTHOCUTEJIbHOCTH DHHINTEHA.

IIpocrpanctso 51 BpeMsl B
CHeLUATBHON TEOPHH OTHOCHUTEIbHOCTH.
DHepruss W HUMIYJbC  CBOOOIHOMU
gactuipl. CBsi3b Maccbl W 3HEPTHU
CBOOONTHON YaCTHIIBI. DHEPTHUS TIOKOST

JlaBatb onpeneneHus MOHATHI COOBITHE, TOCTYJIAT, COOCTBEHHAs! MHEPLIMAJIbHAS] CUCTEMA OTCUETA,
coOCTBEHHOE BpeMsi, COOCTBEHHAs AJIMHA TeJa, Macca IOKOsI, THBAPUAHT, SHEPTHsI MOKOSL.

®opmynuposats nocrynarsl CTO.

3anuchlBaTh BBIpa)KEHHUE 71 SHepruu mnokos. Haxonute B nurepatype u B HMHTepHere
uHpopMauuo O Teopuu >Qupa, OSKCIEPUMEHTax, KOTopble mnpuBenu k co3ganuto CTO,
OTHOCHUTEJIbHOCTH PACCTOSTHUI 1 IIPOMEXKYTKOB BpeMeHH, Ouorpaduu A. DHHIITEHHA.

BrickaseiBath cBoe MHeHMe 0 3HaueHun CTO a5 coBpeMeHHO! HayKu.

I'oTOBUTH Mpe3eHTALMH U COOOINEHHS 110 H3YYEHHBIM TEMaM.

Pa3zgen Ne S «KBanToBas pusuka. ®u3nka aToMa 4 AaTOMHOro siapa» (14 1)

IInanerapHas MOJENb aTtoma.
OObsicHeHHEe  JTUHEWYaTOro  CHIEKTpa
BOAOPOAA HA  OCHOBE  KBAaHTOBBIX
NoCTyJIaToB bopa.

IInanerapnas MOZENb aToMa.
OObsicHeHHEe  JTUHEWYaTOro  CIEKTpa
BOAOPOAA HA  OCHOBE  KBAaHTOBBIX

noctyiaroB bopa. Jlasep.

HaBarb ompeneneHust moHsATHHA: (GoTod((eKT, KBAHT, TOK HACHILEHHS, 3aAepP KUBAIOLICe
HanpspokeHue, padota BbIXOma, KpacHas rpaHuna ¢Gporodddekra, aTOMHOE SAPO, IHEPreTHUUECKUi
YPOBEHb, YHEPTUsI NOHU3ALINH, MaCCOBOE HYMCIIO, HYKJIOHBI, sIIEPHBbIE CUJIBI, Ne(eKT Macc, SHEPTHUs
CBSI3W, VyJAENbHAs O3HEPIUsl CBSI3M AaTOMHBIX SAep, PaIMOAKTHBHOCTb, NEPUOJ MOJypacraja,
UCKYCCTBEHHAs] PaAMOAKTUBHOCTbD, SAEPHBIE PEAKLMH, SHEPTETHYECKH BBIXOJ SASPHOW PEaKLUH,
LeTHAs AepHast peakuus, K03 PUuueHT pa3sMHOKEHNST HEUTPOHOB, KPUTHUYECKAst MACCa, PEaKTOPbI-
Pa3MHOXKHTENH, TEPMOSIICPHAS PEAKIIHSL.

PacnoznaBath, HabmonaTh siBieHue Gotodddexra.

OmnuceiBath onbiThl CTosIeTOBA, Pesepdopaa.

24




CocraB M CTpOeHHE aTOMHOIO sipa.

Wzoronbl.  Anepuble  cunbl.  Jledekt
MacCChl ¥ SHEPIusl CBSA3U SAAPA.
PannoakTuBHOCTS. Buner

PaIVOAKTUBHBIX MPEBPALLEHUN aTOMHBIX
siaep. 3aKOH paJuOaKTUBHOTO pacraja.

SnepHble peakluy, peaklu AeJICHUs
u cuHresa. llennas peakuus neneHus
saep. AnepHas SHEPreTHKA.
Tepmosnepubiii cunres. Ilpumenenue
SACpHOH  sHepruu.  buosnoruyeckoe
NEUCTBUE PAAUOAKTUBHBIX U3JTyUEHUI.

DJeMEeHTapHbIE YaCTHULIBI.
@DyHAAMEHTANIbHBIE  B3aUMOAEHCTBUS.
Y CcKOpUTENU 3J1€MEHTAPHBIX YaCTHLI.

KonrponbHas  paGora Ne 4
«KBanToBasi pusuka. Pusuka atoma u
ATOMHOIO sIAPa»

dopmynuposaTh runoresy I1nanka o kBaHTax, 3akoHb! (oToddexra, KBaHTOBBIE TOCTyNaThl bopa.

AHa3upoBath 3akoHbI hoTodddexTa.

3anuceIBaTh U COCTABJISATh B KOHKPETHBIX CUTyalUsIX ypaBHeHUe DiHITeHa 1is poroaddexra u
HaXOAMTb C €ro OMOILBIO HEU3BECTHBIE BEJIUYUHBL

HaxoouTe B KOHKPETHBIX CHUTyalUsIX 3HAYE€HUS MAKCUMaJIbHOM KHWHETUYECKOW JSHEPrUHU
(OTORIEKTPOHOB, CKOPOCTH (POTOITIEKTPOHOB, paOOTHI BBIXO/1A, 3AMUPAOIIETO HATIPSKEHHS], YACTOThI
U JIJTMHBI BOJIHBI, YaCTOTHI U IJIMHBI BOJIHBIL, COOTBETCTBYIOIINX KPacHOH rpanuie GoroaddexTa.

[IpuBoauTs mpumMeps! ucnoab3oBanus Goroddpdexra. OOBACHATD CYyTh KOPIYCKYISIPHO-BOJTHOBOTO
oyaau3Mma.

OmnuceiBaTh U CpaBHUBATH MOAeNn atoMa Tomcona u Pesepdopra, CBOWCTBAa MPOTOHA U HEHTPOHA

PaccmatpuBath, HcciaenoBaTh U ONMUCHIBATh JTMHEHUAThIe CIIEKTPHL

OOBsACHATh NUHEHYAThIE CHEKTPbl aTOMa BOJAOPOJA HAa OCHOBE KBAHTOBBIX IIOCTYJATOB bopa.
PaccunTeiBaTh B KOHKPETHOH CHTyallMHd YacTOTy M [JIMHY BOJHBI HCIyCKaeMoro (OToHa mpu
Nepexo/ie aToMa M3 OJIHOrO CTallMOHAPHOI'O COCTOSIHMSL B IPYroe, SHEPrUi0 MOHU3ALUN aTOMa.

OnuceiBaTh NPOTOHHO-HENTPOHHYIO MO sI/Ipa.

OmnpenensiTe cOCTaB AP PA3TUUHBIX JEMEHTOB C MOMOIIBIO TabaHLbl MeHneneesa, SJI€MEHTHI,
oOpasyrommecs: B pe3yJIbTaTe paaOaKTUBHBIX PaclaioB.

H300pakaTh U 4UTATh CXEMBI ATOMOB.

[TepeuncnsaTe BUIBI paAMOAKTUBHOIO pacraja aTOMHBIX sinep. CpaBHHUBATh CBOMCTBA anbda-, bera-
U raMMa-u3JIy4eHuil. 3anuchbIiBaTh MpaBuiia CMELEHUs IPY PaJJHOaKTUBHBIX pacraaax

IlepeuncnsaTe U ONMUCHIBATH CBOMCTBA AEPHBIX CHJL.

3anuceiBaTh, OOBSICHATD 3aKOH PAIMOAKTHBHOTO PACIIa/ia, YKa3bIBATh MPAHHUIIBI €r0 TPUMEHUMOCTH.
OnpenensaTb B KOHKPETHBIX CUTYalMsIX YUCJIO HEpacHaBLIMXCs sAJEep, YUCIO paclaBIIUXCsS sfep,
nepuoz nojypacrnaja.

Boerancists gedekt Mace, 3HEPTUIO CBS3H U YACTBHYIO SHEPTHIO CBSI3U

3anucelBaTh sAfepHble peakiuu. Omnpenenatb NPOAYKTbl SAEpHbIX peakuuil. PaccuuTbiBaTh
SHEPrUYECKUH BBIXOA SIAEPHBIX PEAKLIUM.

OnuceiBaTh MEXaHM3MBI J€JIEHUS siep U LEeNHOHN sAnepHol peakuuu. CpaBHMBATh siiEpHblE U
TEePMOsIZIEPHbIE PEAKLINU.

OOBACHATH MPUHIMITEI YCTPONUCTBA M pabOTHI SAEPHBIX PEAKTOPOB. YHUACTBOBATH B OOCYKACHUU
MPEUMYIIECTB U HEOCTATKOB SII€PHON SHEPTeTHKH.

IlepeuncnsaTe OCHOBHBIE CBOICTBA 3JIEMEHTAPHBIX YACTHLL.

Brinenars rpynnel 31eMeHTapHbIX YaCTHIL.
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HaspiBate W cpaBHUBaTh BUABI (YHOAMEHTAIBHBIX B3aHMMOJACHCTBHIL.
YCKOPUTENEH B U3yUYEHUH SJIEMEHTAPHBIX YaCTHLL.

AHaIU3MpOBATh OMACHOCTD SIIEPHBIX U3JIyUE€HUHN IS XKUBBIX OPraHU3MOB.

Haxonuts B turepatype u B UuTepHeTe nHpOpManmio o padorax Cronerosa, Jlebenena, Basunosa,
IInanka, Komnrona, ne bpoiinsa. Beiaenars ponbe pOCCHNHCKUX Y4€HBIX B MCCIEAOBAHUU CBOMCTB
cera. [IpuBOANTH pUMEPHI OHOJOTMUECKOTO U XUMHUYECKOTO AEHCTBUS CBETA; CBEICHHS O (PaKTax,
MOATBEPKAAIOIINX CJIOKHOE CTPOCHHE aToMa, O padoTax yUEHBIX MO CO3MAHHIO MOAEIH CTPOSHUS
aToMa, INOJIYYEHUIO BBIHYXKACHHOIO H3JIy4€HUs, NPUMEHEHUM Ja3epOB B HAyKe, MEIHLIUHE,
NPOMBIIIJIEHHOCTH, OBITY, CBEOEHHs OO0 OTKPBITUM NPOTOHA, HEHTPOHA, PAaTUOAKTUBHOCTH, O
MOJIy4€HUH U UCIIOIB30BAHUH PAAUOAKTUBHBIX U30TOIOB, HOBBIX XMMUUYECKHUX 3JIEMEHTOB, CBEIECHUS
00 MCTOPUHU OTKPBITHS 3JEMEHTAPHBIX YaCTHILI, O TPEX dTanax B Pa3BUTUH (PU3UKU 3JIEMEHTAPHBIX
YaCTHLL.

BrinensaTe ponap pOCCUACKHUX YYE€HBIX B CO3JaHUU U HUCMOJIB30BAHUU JIa3€POB, POJIb POCCUHCKHUX
Y4€HBIX B MCCIENOBAaHUSAX aTOMHOIO Siipa, B OTKPBITHUM CIIOHTAHHOIO MAEJEeHUs siAep ypaHa, B
Pa3BUTHU SITEPHON SHEPTETUKH, CO3MaHMU HOBbIX m30TOnoB B OMAUN (OObequHEHHBIH UHCTUTYT
SIMEPHBIX HcclienoBanuii B T. Jlyona).

I'OTOBUTDH MPE3EHTALIMH U COOOINEHHsI 110 H3YYEHHBIM TEMaM.

OnuceiBaTh  PoOJIb

Pa3znen Ne 6 «Ctpoenue BeesienHoii» (3 1)

ConneuHas cucremMa: IJIaHETbl U
Manble Tena, cucremMa 3emist—JlyHa.
Ctpoenue u sBomonus ConHLa U 3BE31.

Knaccupukamust  3B€3n.  3BE3ABI W
HUCTOUHHUKNU HX OSHEPTUH. T"anaktuxa.
COBpeMeHHble NpeaACTaBICHUA (6]

CTPOEHHUHU U 3BOIOLUH BceneHHo.

JlaBatb onpeneneHust NOHATHI: HebecHas cdepa, SKIUNTHKA, HEOECHBIH 5KBATOP, MOJIOC MHPA, OCh
MHUpa, KPYT' CKJIOHEHMs], MPSIMOE BOCXOKIEHHUE, CKJIOHEHHE, Mapajakc, Mapcek, aCTpOHOMUYECKast
eIMHULA, TIepurenuii, adennii, COTHEYHOe 3aTMEHHE, JIYHHOE 3aTMEHHE, TUTaHEThl 36MHOH TPYIIIIbI,
TJIAHETHI-TUTAHTBI, ACTEPOUJI, METEOP, METEOPUT, poTocdepa, CBETUMOCTD, IPOTyOepaHeL, myJibcap,
HENTpOHHAsl 3Be3/a, 4Y€pHasl Iblpa, NPOTO3BE3/a, CBEPXHOBAsl 3BE3/1a, rajakTHKa, KBas3ap, KpacHoe
cMenleHue, Teopust boapmoro B3peiBa, Bo3pact BeenenHoi.

Brinensats ocobeHHOCTH cucTeMbl 3eMisi—JIyHa.

Pacnio3HaBath, MOAETHPOBATh, HAOMIOAATH JIYHHBIE H COJTHEUHBIC 3aTMEHUSI.

OOBACHATD MPHUIIMBBI M OTJIUBBL

OnuceiBath cTpoeHne ConHeuHoM cucteMbl, COJHLA; 3BOJIOLUIO 3BE€3/ OT POXKIAEHUS 10 CMEPTH,
COCTaB U CTPOEHHE ralakTHK.

[lepeuncnsaTe TUNMUYHBIE TPYMIBI 3BE3A, OCHOBHBbIC (PU3NYECKUE XAPAKTEPUCTHUKU 3BE3M, BUABI
rajjakTUK, MJIaHEeThl U BUIbI MAJIbIX Tl

HasriBaTh caMble sipkue 3BE€3/bI U CO3BE3AMS.

Brigenars Muieunslii nyTh cpeau Apyrux rajaktuk. Onpeaenste MecTo CONHEYHON CUCTEMBI B HEH.
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OueHnBaTH MOPSIIOK PACCTOSIHUN 10 KOCMUYECKUX OObEKTOB.

IIpuBOoauTL KpaTKOE€ H3JIOKEHUE TEOPUU bOnpIOro B3pbiBA U TEOPUM PACLIMPSIOLIEHCS
Bcenennoii.

Ucnonp3oBars HTEpHET i1 TOMCKA N300paskeHNI KOCMIUYECKHX OOBEKTOB M HH(pOpMannu 00 ux
OCOOEHHOCTSIX.

YyacTBOBaTh B OOCY)KIEHHH HM3BECTHBIX KOCMHUYECKHX HCCIIEIOBAHHUHA. BbINENATh COBETCKHE U
pOCCHIICKME IOCTH)KEHUS B OOJACTM KOCMOHABTHMKH W HCCIEAOBaHUs KocMoca. OTHOCUTBCA C
yBaXX€HHEM K POCCUNHCKUM YUE€HBIM U KOCMOHABTaM.

Haxonuts B tuteparype u B IHTEpHETE CBeIeHNsI HA 3aAAHHYIO TEMY.

IloBTOpenue (6 4)

IToBTOpeHue. CTpykTypupOBaTh H3YYEHHYIO Ha ypOKaxX HH)OPMALIMIO B HYKHOH (popMme.
[IpomexxyTounas aTTeCTalus. ITpoBOANTE CAaMOOLIEHKY, pPe(IEKCHIO.
HTorosasi KOHTpoJIbHasi padoTa

27




