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pe3y/ibTaTOB OCBOEHWNSA AUCLUN/UHBI.
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ANS 3aKpensieHns TeopeTMYECKUX 3HaHUKW  npepycMaTpuBaeTcAa  BbINOJ/IHEHMWE
[0CTATOYHOr0 KomyecTBa 1abopaTopHbIX paborT.

B nporpamme npuBefeHbl COAepXaHwe 3afaHWin  ONA  CamMOCTOATESIbHOro
N3yYeHuns, CNNUCOK y4eObHOM nuTepatypbl U CPeacTB 06yUeHUs.
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oyayuien cneunanbHOCTH.

Paboyas nporpamma MOXeT OblTb MCMNOSib30BaHa B y4YebHOM npouecce, nNo
AaHHbIM creyuanbHOCTAM.
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PELLEH3UNA
Ha pabo4yto nporpammy yyebHOM LUCLUNNNHBI
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34.02.01 CecTpuHCKOe feno
31.02.01 Jleye6HOE geno
Ha 6a3e OCHOBHOrO 06Liero o6pasoBaHus

Pabouas nporpamma paspaboTaHa Ha 0OCHOBe PefepanbHOro rocyapCTBEHHOro
06pa3oBaTe/ibHOro cTaHgapTa cpefHero npodeccmMoHanbLHOro obpasoBaHums.
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nporpamMmmbl, CTPYKTYpPY W COAep>XaHue, YC/NOBUA peann3aluu, KOHTPOJSIb U OLEHKY
pe3ynibTaTOB OCBOEHUA AUCLUNMNHBI.

CopgepxaHue paboyeli NnporpamMbl 0XBaTblBae€T BECb MaTepuan, He06X0A4MMbIi
NS 06yYeHUs CTYAEHTOB CpefHMUX CreunanbHblX yYebHbIX 3aBefeHNiA.

Pabouyas nporpamma OTpaxaeT MeCTO AUCUMNAWHBLI B CTPyKType OMOIT.
PacKpblBalOTCA OCHOBHbIE LeNn 1 3afayn U3yyaemom, AUCUUNANHBI - TpeboBaHNs K
pesysibTaTaM OCBOEHUS AUCLUMNHBI.

B CTpyKkType u cogepXaHun y4yeOGHOW AUCLUMNAMHBI nacnopta MporpaMmmsl
onpegenieHbl TeMbl U KO/IMYECTBO YaCOB Ha UX M3yyeHue, yKasbiBaeTcqd 06bEM 4acos
MaKCUManbHOW, 06a3aTeNbHONW ayAUTOPHON Y4YeBHON Harpysku, camMoCTOATENbHOW
paboTbl OOyuvaloWmMXcs, MepeyncneHbl BUAbl 0043aTeNbHON ayAUTOPHON YueOHO
Harpysku, camocTosATe/IbHOM paboTbl U hopMa UTOrOBOW aTTecTaLuu No AUCLUNINHE.

Mpn peanu3aunm cogepxkaHmsa o6uieobpa3oBaTe/lbHOW YyYeOHOW AUCUUNNINHBI
«®un3nka» B npegenax ocsoeHns OIMOIM CIMO Ha 6a3e OCHOBHOro 06Lero
ob6pasoBaHuA C NONyYeHUeM cpefHero obuiero o6pasoBaHMa MakcMmManbHas yyebHas
Harpyska obyuarowmxca coctasnget - 95 yacos, U3 KOTOpbIX 71 yac - o6sA3aTenbpHas
ayauTopHasa yuyebHasa Harpyska, 24 yaca OTBOAUTCA Ha nabopaToOpHble 3aHATUS.

CojgepxaHve nporpaMmbl HamnpaB/ieHO Ha MpuobpeTeHne obyyarLmMucs
3HaHWW, YMEHWIA W HaBbIKOB, HaMpaBfieHHbIX Ha (QOopMUpOBaHME OOLWKUX 1
npoeccroHanbHbIX KOMNeTeHUWin, onpedeneHHbix ®rOC CMO, n cooTBeTCTBYET
06beMy 4yacoB, yKkazaHHOMY B paboyem y4ye6HOM naHe.

B pasgene «KOHTPO/Ib W OUEHKA pe3y/nbTaTOB OCBOEHUS AUCLUMIUHbLI»
onpefefieHbl pe3ynbTaTbl 00y4YeHUA W Te (QOPMbl U MeTOAbl, KOTOpble OyayT
NCMONb30BaHbl ANA UX KOHTPONA U OLUEHKM NnpenojaBaTesnem.

Paboyas nporpamma pekoOMeHAyeTCA A/ MCMNOoJ/b30BaHUA B y4ebHOM npoLecce
MO AaHHbIM CheunanbHOCTAM.

PeLeH3eHT:
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1. HOACHUTEJIBHASA 3AIINCKA

1.1 MecTo AUCHHIINHBI B CTPYKTYpe OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMmbl

OobmeobpasoBatenbHass y4eOHass aucuuruimHa «Dusukay sBIsSETCST 00S3aTENbHOW YaCThIO
001eobpa3oBaTeNbHOrO LIMKJIA OCHOBHOM 00pasoBaTenbHOM nporpammsl CITO.

IIporpamma mo yuebHOW mucuuruimHbl «®PuU3MKa» COCTaBJIeHa HAa OCHOBe TpeOOBaHUN K
pe3yJibTaTaM OCBOEHUsl yueOHOW muciuruimHbl, npencrasieHHsix B @T'OC COO, a Takke Ha OCHOBE
XapaKTEPUCTUKN TUIAHUPYEMBIX PE3yJIbTATOB JAYXOBHO-HPABCTBEHHOTO PpA3BHUTHUS, BOCHHUTAHUS W
COIMANTU3ALUU O0YHYAOLITHUXCSI.

IMporpamma mo ¢usuke otrpakaer ocHoBHble TpeboBanus PI'OC COQO Kk JUYHOCTHBIM,
METaNPEIMETHBIM U IPEAMETHBIM Pe3yJIbTaTaM OCBOSHHsI 00Pa30BaTENbHBIX IPOTPAMM.

Comep:xaHue mporpaMMmbl 1Mo (PU3MKE HAMPaBJIeHO HAa (HOPMHPOBAHHE €CTECTBEHHO-HAYYHOM
KapTHHbI MHpa oOydaromuxcs npu oOydeHuu ux (u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-
AESITeIbHOCTHOTO TOIXO0AA.

dum3nka Kak Hayka O HamOosee OOIMX 3aKOHAX NPUPOABI, BBICTyNAas B KadyecTBe Yy4eOHOro
npeaMeTa, BHOCHT CYIIECTBEHHBIH BKJIA[ B CHCTeMy 3HaHUH 00 okpyxaromeM mupe. Kypc dpmsuku —
cUCTEMOOOPA3yIOIUH Il €CTECTBEHHO-HAYUHBIX yUeOHBIX MPEIMETOB, IIOCKOJIBKY (U3NIECKIE 3aKOHbBI
Je)KaT B OCHOBE TPOLIECCOB W SIBJICHUH, M3ydaeMbIX XUMHEH, Omojioruei, pusnueckoin reorpaduein u
acTpoHomued. Mcronp30BaHNe M aKTHBHOE MPHUMEHEHHE (PU3MUECKUX 3HAHWH OINpeneNsieT XapakTep H
pa3BUTHE Pa3sHOOOPA3HBIX TEXHOJOTHI B chepe SHEPTeTUKHU, TPAHCIIOPTA, OCBOSHHSI KOCMOCA, MOJTyYEeHUS
HOBBIX MAaTE€PHAJIOB C 33JaHHBIMU CBOHCTBAMHU U Npyrux. M3ydeHue (pU3NKN BHOCHT OCHOBHOW BKJIAJ B
dbopMupOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa oOy4aromwuxcs, B (opMHUpOBaHUE YMEHHUH
NPUMEHSTh HAYYHBIH METOJ TIO3HAHUS MPH BBINOJHEHUH UMU YYEOHBIX HCCIEIOBAHUH.

B ocHOBy kypca Qpu3MKHU MOJOXKEH psil UAEH, KOTOPbIe MOJKHO PacCMaTPUBATh KaK MPHHLIUIIBI €r0
MIOCTPOECHHSL.

Unes nenoctHocTu. B cooTBeTCTBHMM ¢ HEW Kype SIBISIETCS JIOTHUECKH 3aBEPIIEHHBIM, OH
CONEpPKUT MaTepHaj U3 BCEX pasfesioB (U3HMKH, BKJIIOYAET KaK BOMNPOCHI KIACCUYECKOH, TaKk H
COBPEMEHHOHN (PH3HKHL.

Unes renepammsammu. B coorBercTBUM ¢ Hell Marepwan Kypca (U3MKH OOBENUHEH BOKPYT
¢usnyecknx Teopwil. Benymmm B Kypce siBisiercs (popMHpOBaHHE NPENCTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaT€pPHUH, BEIIECTBE H IOJIE.

Unes rymanutapusanuu. EE€ peanm3auus mnpeanojaraer HCIOJNb30BAHUE T'YMAHHTAPHOTO
noTeHana (pU3NIeCKOi HAyKH, OCMBICIIEHUE CBS3H Pa3BUTHS (PU3MKH C pa3BUTHEM OOIIECTBA, & TAKKE
C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMHU

U 5KOJIOTMYECKUMHU ITPpoOIeMaMu.

Uness mpuxianHoit HampaBiaeHHOCTH. Kypc ¢u3MKM mpeanojiaraeT 3HAKOMCTBO C IIUPOKUM
KPYTOM TEXHHUYECKUX U TEXHOJIOTMYECKUX MPUIOKEHUH N3YUYE€HHBIX TEOPUH 1 3aKOHOB.

Unest »KoNOrM3aluu  peamu3yercsi IOCPEACTBOM  BBEICHHS  3JIEMEHTOB  COAEpIKaHUS,
MOCBALIEHHBIX 3KOJOTHYECKUM MpobJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH H
TEXHOJIOTUH, a Takxke OOCYXXAeHUs MpoOJieM palMOHAJIBHOTO MPUPOAOIOIb30BAHUA U SKOJOTHUECKOH
0e301MacHOCTH.

CrepkHEBBIMH 3JIEMEHTaMH Kypca (pH3uku sBisitorcs ¢usmdeckne Teopud ((hopMupoBaHHE
NPEACTABICHUH O CTPYKType MOCTPOCHUs (PU3UUECKOW Teopuu, poiu (PyHIAMEHTAJIbHBIX 3aKOHOB H
NPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPHUPONE, TPAHMULAX MPUMEHUMOCTH TEOPUH, s
OIHCAHMSI €CTECTBEHHO-HAYYHBIX SIBJICHUH H MTPOLIECCOB).

Bonpmoe BHUMaHUE yAenseTcs PEIIeHHI0 PacuETHBIX M KaueCTBEHHBIX 3amad. Ilpm sTtom s
pPacuéTHBIX 3a7ad TNPUOPHUTETOM SBJSIFOTCA 3aaddl C SBHO 3aJaHHON (PM3MUECKOW MOJENbIo,
MO3BOJISTFOIINE TPUMEHSITh U3YUSHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OHOTO pa3jeiia Kypca, Tak U
UHTETPUPYS 3HAHHS U3 PA3HBIX PA3IIENOB.

JUis KaueCTBEHHBIX 3aad MNPHOPHUTETOM SIBIIIFOTCS 3aJaHUs HAa OOBSCHEHHE IPOTEKAHUS
($u3NIECKNX SBICHUH M MPOLIECCOB B OKPY’KaroIIeH >XKU3HH, TpeOyrommue BbiOopa (PU3HUECKOH MOAenu
IUTSL CUTYAIMH NPAKTUKO-OPUEHTHPOBAHHOTO XapaKkTepa.



1.2 Iletn u3y4eHUs1 AUCHUIIMHDBI

OCHOBHBIMH LIEJISIMH M3Y4EHUS (PU3UKU B 001eM 00pa30BaHUH SIBIIFOTCS:

—  ®@opmupoBaHHE MHTEpECa M CTPEMIICHHS OOYyYarOIUXCs K HAyYHOMY HM3YYEHHUIO MPUPOIBI,
Pa3BUTHE UX UHTEJUICKTYaJIbHBIX U TBOPUECKUX CITOCOOHOCTEN;

— Pa3Butme nmpencraBmeHuii O  HAayyHOM ~ MeTOIE MMO3HaHMA U (popMHpOBaHHE
HCCIIEIOBATEILCKOTO OTHOIIEHHSI K OKPYKAIOLIIM SIBJICHHSIM;

— ®@opMupoBaHHE HAyYHOTO MHPOBO33PEHHS KaK pe3yJbTara H3y4YeHHs OCHOB CTPOSHHS
MaTepuu U (PyHAAMEHTAIBHBIX 3aKOHOB (DH3HUKH,

—  ®@opmupoBaHHe yMEHHMH OOBSCHITH SIBJICHUS C HCHOJb30BaHHWEM (U3NYECKUX 3HAHUHA U
HAYYHBIX JTOKA3aTEeJbCTB;

—  ®opmupoBaHHE NPEACTABICHUN O POJH (HU3UKH Ui PA3BUTHSA APYTHUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJOTHH.

JlocTiokeHrne 3TUX Lenieil o0ecrieunBaeTcsl pelieHHeM CIEAYIOMNX 33aad B MPOLECCe U3YUEHUs
Kypca pu3uku:

— IlpuoOperenne cucreMbl 3HaHMH 00 OOmMMX (PUINYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSIX, BKJIIOYAsT MEXAaHUKY, MOJIEKYJSIPHYIO (PH3HKY, 3JIEKTPOAMHAMUKY, KBAaHTOBYIO (U3HUKY U
3JIEMEHTBI aCTPOPU3HKH;

—  ®@opmupoBaHHE YMEHUH NPUMEHSTH TEOPETHUYECKHE 3HAHMA Ui OOBSCHEHUS (PU3NIECKHX
SIBJIEHUH B IPUPOZE U JIsl IPUHSTUS PAKTUYECKUX PEIIEHUH B TOBCEAHEBHOM JKI3HH;

— OcBoenne crioco0OOB peLICHHUs PA3JIMYHBIX 33/1a4 C SIBHO 3aJaHHOHN (PU3NYECKOH MOAEIBIO,
3a/1a4, MOAPa3yMEBAIOIIUX CAMOCTOSITEIbHOE CO3JaHhe (PU3MUYECKOW MOIENH, aJeKBATHOW YCIOBHSIM
3a/1a4m;

— Ilonnmanue (U3HYECKMX OCHOB M NPUHLUIOB JEHCTBHA TEXHHYECKUX YCTPOMCTB W
TEXHOJOTMYECKHUX TPOLIECCOB, MX BJIUSHUS HAa OKPYIKAIOIIYIO CPEAy;

— OsnazeHne MeTONAMH CaMOCTOSITENIPHOTO IUIAHUPOBAaHHMA W TPOBENCHUS (PUIUUECKHX
SKCIIEPUMEHTOB, aHAJIN3a M HUHTEPIPETalud MHPOPMALMH, ONPENEICHHs] TOCTOBEPHOCTH IOJYYEHHOTO
pesynbTara,;

— Co3ganue yCJIOBHHM sl Pa3BUTHS YMEHUN MPOEKTHO-HUCCIENOBATENBbCKOW, TBOPUYECKON
IESITETbHOCTH.

2. COAEPXKAHUE YUYEBHO! JUCIUTLINHBI « PU3UKA»

Pasznen 1. ®usuka u MeTOABI HAYYHOI0 MO3HAHUS.

Tema 1. ®u3uka — HAyKa 0 IpUpoae.

Hayunble mMeTOnBl MO3HAHUS OKPY’KAKOIIEro Mupa. Ponb 3kcnepuMeHTa M TEOpUH B IpoLecce
MO3HAHUS IPUPOABI. DKCIIEPUMEHT B (PH3HKeE.

MopnenupoBanue GU3NUECKUX SBJICHUH U nporeccoB. Hayunbie runoressl. @uzndeckue 3aKOHbI U
Teopun. I paHULIBI MPEMEHUMOCTH (PU3HUECKIX 3aKOHOB. [IpUHIMIT COOTBETCTBHSI.

Ponp u MmecTo Ppu3uku B GOpMUPOBAHMH COBPEMEHHOW HAYYHOH KapTHHBI MHpPA, B MPAKTUYECKON
NEeATEILHOCTH JIFOAEH.

Jlemoncmpayuu

AHanorosble 1 U POBBIE U3MEPUTENbHbIE TPUOOPHI, KOMIBIOTEPHBIE TATUHUKH.

Pasnen 2. Mexanuka.

Tema 1. Kunematuka

Mexanunueckoe naBikeHHe. OTHOCHUTENBHOCTb MeXaHW4eckoro ABukeHHs. Cucrema OTcuéra.
Tpaexropusi.

ITepemernenue, CKOpOCTb (CpemHsisi CKOPOCTb, MIHOBEHHas CKOpPOCTb) U YCKOpEHHE
MaTepUaIbHON TOUKH, UX MPOEKLUU HA OCH cUCTeMbl koopAuHaT. ClioxkeHHe NepeMelleHni U CIOKeHNe
CKOpPOCTE.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MpsIMOJIMHENHOe MBIKeHHe. [ 'paduku 3aBUCUMOCTH
KOOPIHMHAT, CKOPOCTH, YCKOPEHUS, IyTH U EPEMELIECHUST MaTePUaIbHON TOUKU OT BPEMEHHU.

CBobOonHoe mageHue. YCKopeHrne CBOOOTHOTO MaIeHusI.



KpuBonuneitHoe nBukenue. JIBukeHne MaTepuaibHON TOYKHU MO OKPYKHOCTHU C MOCTOSIHHOHN IO
MOJIYJIFO CKOPOCTBIO. YTJIOBas CKOPOCTb, JHHEHHast ckopocth. Ilepmom u wacrora oOparieHws.
LlenTpocTpeMUTENBHOE YCKOPEHHE.

TexHudeckue yCTpPONWCTBA MU NPAKTUYECKOE MNPUMEHEHHE. CIUAOMETP, [BM)KEHHE CHapsoB,
LIEIIHbIE U PEMEHHBIE ITEPEaaN.

Jlemoncmpayuu

Mogene cucTeMbl OTCUETA, UIUTFOCTPALUS KHHEMATHYECKUX XapPAKTEPUCTUK JBHUKEHUS.

[IpeobpazoBaHne NBIKEHHH C HCIIOJIb30BAHIEM MIPOCTHIX MEXAHMU3MOB.

ITanenue Ten B BO3AyX€ U B PA3PEKEHHOM IIPOCTPAHCTBE.

Habmonenne T BHKECHUS Tena, OpoLIeHHOTO oz YIJIOM K TOPU30HTY
Y TOPU30HTAIIBHO.

Usmepenne yckopeHus: CBOOOIHOTO MaeHHs.

Hanpasnenue ckopoCTH NpH JABUKEHUH 110 OKPYKHOCTH.

Jlabopamopnwie pabomut

UzydeHue nBUKEHUS Tena, OpOIEHHOrO TOPU3OHTAIBHO.

Tema 2. /Ilunamuxa.

Ilpuanun otHocutenpHOocTH [anunes. Ilepsenii 3akoH HeroTonHa. HMHepuuanbHble CHCTEMBI
oTcY€Ta.

Macca Ttema. Cuna. Ilpunmun  cynepmnosumuu  cuin.  Bropoit  3akon  HeroToHa
IJ1s MaTepuanbHON TOUKU. Tperuii 3akoH HeloTOHA i1 MaTepuaibHbIX TOYEK.

3akoH BceMupHOro TAroteHus. Cuna TsoxecTu. IlepBas kocMuueckas CKOPOCTb.

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

Tpenue. Bunsl TpeHust (mokosi, ckonbxkeHusi, kaueHws)). Cuna tpenus. Cyxoe tpenme. Cuia
TPEHUsI CKOJIbJKEHHS U cuiia TpeHus nokosi. Koagduiment tpenus. Cuna CONpOTHBISHHS MPH JIBUKEHUU
TeJa B )KUAKOCTHU WJIH rase.

IToctynarenbHOE U BpalaTeIbHOE JBHKEHHE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CcHuibl OTHOCUTENBHO OCH BpalueHus. [lnedo cuinbl. Y cioBus paBHOBECHs TBEPAOTO TENA.

TexHuueckue ycTpoiicTBAa U IpakTUUYECKOE TPUMEHEHHe: MONUIMIHHUKY, JABUXXEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue NHEPLMU.

CpaBHeHue Macc, B3aUMOAENCTBYIOLUX Tl

Bropoii 3akon HeroToHa.

Hsmepenue cum.

CrnosxeHue cu.

3aBHCUMOCTb CHJIBI YIIPYTOCTH OT AedopManiuu.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U MAJEHNUH.

CpaBHeHue CUJT TPEeHUs MOKOsI, KAU€HUSI U CKOJIbXKEHMUSI.

YcnoBus paBHOBeCUs TBEPAOrO Tena. Buabl paBHOBECHS.

Jlabopamopnwie pabonut

Uzyuenue nuxkeHns: Opycka o HaKJIOHHOH IUIOCKOCTH.

Tema 3. 3aK0HBI COXpaHeHHUs] B MeXaHHKe.

HUmnynec marepuaidbHOH TOYKH (Tena), CHCTEMbl MAaTEPHAIBHBIX TOYeK. MMMyibC CUIBl U
M3MEHEHHEe UMIYJIbca Tela. 3aKOH COXpaHEHUs UMIyJjbca. PeakTuBHOE ABUXKEHUE.

Pabora cuibl. MOIIHOCTD CHUTBL

Kunerndeckas sHeprus MmarepuaibHOi Toukn. Teopema 00 N3MEHEHNH KHHETHYECKON SHEPTHH.

[TorenumnanbHast sHeprus. IloTeHumanbHas >HEPrus ynpyro aeGOpMHPOBAHHOW MPY>KUHBL
[ToTeHumanbHas SHEPrusi Te1a BOJIU3H MOBEPXHOCTH 3EMITH.

[ToreHumanbHBle W HEMOTEHUMaNbHBIE CHIbL. CBsi3b  pabOTBl HEMOTEHUMAJIBHBIX CHJI C
M3MEHEHHEM MEeXaHUYeCKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAHEHHsI MEXaHUYECKOM SHEepPTUu.

Ynpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHudeckue yCTpONCTBA U MPAKTUYECKOE MPUMEHEHHE. BOJOMET, KONED, NPY>KUHHBIA MUCTOJET,



IBUKEHUE PaKkeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMILyJbCa.

PeakxTuBHOE NBUKEHUE.

[Tepexon NOTEeHUMANBHON YHEPTUU B KHUHETUYECKYIO U OOpaTHO.

Jlabopamopnvie pabomut

UccnenoBanue cBsizn padOThI CHJIBI ¢ U3MEHEHHEM MEXaHWYeCKOH 3HEpPruu Tejla Ha Ipumepe
PaCTSKEHUsl PE3UHOBOIO XKIyTa.

Paszpea 3. MosiexyasipHasi pU3HKA U TEPMOAHHAMHKA.

Tema 1. OcHOBBI MOJIEKYJISAPHO-KHHETHYECKOI TeOpHH.

OCHOBHBIE TIOJOXKEHUS MOJEKYISIPHO-KMHETHYECKOH TEOPHMH M HX ONBITHOE OOOCHOBaHUE.
BbpoyHosckoe IBUKEHUE. Huddysus. XapaxTtep TBUKEHUSI
U B3aUMOJEMCTBUS YacCTHUI] BellecTBAa. Mopenu CTpPOEHHs Tra30B, JKUAKOCTEH U TBEPABIX Tel U
0oOBbsICHEHHE CBOICTB BEIIeCTBa Ha OCHOBE 3THX Mozenei. Macca u pasmepsl Monekys. KomudyecTBo
BewecTsa. [locTostHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana temneparyp Llenbcus.

Mopens wuneanbHoro raza. (OCHOBHOE ypaBHEHHE MOJEKYJISPHO-KMHETUUECKON Teopuu
UIeaJbHOrO ra3a. AOCONIOTHAs TemIiepaTrypa Kak Mepa CpeaHedl KHMHETHYECKOW 3HEPTHU TEeIJIOBOTO
nBwxkeHns: gactuy rasa. Illkamna temnepatyp KenbbBuna. 1'a3oBble 3akoHbl. YpaBHeHHe MeHpeneesa—
Knanetipona. 3akon JanpTona. M3onpornecchl B MaeaIbHOM ra3e ¢ MOCTOSSHHBIM KOJIMUECTBOM BEILECTBA.
I'padmyeckoe npencraBieHne H30MPOLIECCOB: U30TEPMa, U30X0pa, U3obapa.

TexHUUecKkue yCTPONUCTBA U MPAKTUIECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThI, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BelecTsa, (poTorpadguu MOJEKyJ OpraHMYECKUX
COEAHEHU.

Omnpite! 0 1 Py3UN KUAKOCTEH 1 Ta30B.

Mopnenb OpOYHOBCKOTO JIBHIKEHUSI.

Mopnens onbita IITepHa.

OnbIThI, 1OKA3bIBAIOLINE CYIIECTBOBAHNE MEXKMOJIEKYJISIPHOIO B3aUMOAENCTBUS.

Mogens, WIMIOCTPUPYIOLIAs IPUPOY JABJIEHMS ra3a Ha CTEHKH COCya.

OnbIThI, HIUTIOCTPUPYIOLINE YPaBHEHHE COCTOSTHUS UA€aJIbHOTO rasa, H30MpOLECChI.

Jlabopamopnwie pabomut

Omnpenenenne Macchl BO3AyXa B KJIACCHOW KOMHATE€ HA OCHOBE HM3MEpPEHHH OOb&Ma KOMHATH,
JaBJIEHUs U TEMIIEPATypbl BO3/1yXa B HEl.

Tema 2. OcHOBBI TEPMOAMHAMMKH.

TepmoguHaMuyeckasi cucteMa. BHYTpeHHss SHEPTUS TEPMOIUHAMHYECKOH CHCTEMBI U CIIOCOOBI
e€ m3MeHeHus. KommuecTBo TermioTel U pabota. BHyTpeHHsISI SHEPrusi OMHOATOMHOIO HI€ATBHOTO rasa.
Bunpl Tenonepenauu: TEMIONPOBOAHOCTb, KOHBEKLIUSA, U3JIyueHUe. Y 1eJbHas TeMJIOEMKOCTh BEIeCTBa.
KonuyecTso TemnoTs! npu Terionepeaaye.

IMousitue 06 ammabatHom mpouecce. IlepBeiii 3akoH TepMomuHAMUKU. [IpUMeHEHHE MEePBOTO
3aKOHA TEPMOJMHAMUKH K u3onpoueccaMm. ['paduueckas naTepnperanus padoThI rasa.

Bropoii 3akon TepmoanHamMuki. HeoOpaTuMOCTh IPOIIECCOB B MPUPOZE.

TermnoBble Mammubl. [IpuHUMIBEL AeWCTBUS TerioBbIX MamuH. [IpeoOpasoBanus >HEpruu B
TeroBbIx MamuHax. Koadduument nonesnoro naeiicteust teruoBodi Mamubbel L{ukn Kapao u ero
K03(pPHUIMEHT MoIe3HOTO AEHCTBUS. DKOJOTHUECKUE MPOOIIEMBI TETLIOIHEPTETUKH.

TexHuueckue ycTpoiicTBa M MNpPaKTUYECKOE€ NPUMEHEHHE. JBUraTeslb BHYTPEHHEro CropaHMs,
OBITOBOH XOJOAMIBHUK, KOHAHLILOHED.

Jlemoncmpayuu

U3meHeHne BHYTPEHHEN SHEPTHHU Tella TIPU COBEPIIEHUH PadOThI: BBUIET MPOOKH U3 OYTBUIKH TOA
OefCTBUEM  CXKaTOro BO3/Ayxa, HarpeBaHue »¢upa B JATYHHOW TpyOKe TmyTéM TpeHus
(BUIEOAEMOHCTpALIHS).

U3meHeHne BHyTpeHHEN SHEPTUH (TEMITEPATyPhl) TeJla MPH TeIUIonepenaye.



OmnpIT o anuadaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYLTHBIM OT'HUBOM).

Monenu napoBoii TypOUHBI, JBUTATENSI BHYTPEHHETO CrOPAHMsI, PEAKTUBHOTO IBUTATEIS.

Jlabopamopnvie pabomut

HsmepeHue yaenbHON TEMIOEMKOCTH.

Tema 3. ArperaTHblie cocTosiHuA BemecTBa. @a3oBbie mepexoabl.

ITapoobpazoBanue 51 KOHJICHCALIUSL. Hcnapenue 51 KUIIEHHE. AOcomoTHast
U OTHOCHTENbHAs BIIQKHOCTb BO3Ayxa. HacklmeHHbII map. YnenbHas TeIuioTa mapooOpa3oBaHUs.
3aBUCUMOCTb TEMIEPATyPbl KUIIEHUS OT 1aBJIEHUS.

Teépnoe Temo. Kpucrammmdeckue u amopduble Tena. AHHU30TPONUS CBOHCTB KPHCTAJLUIOB.
Kunxue KPUCTAJLIBL. CoBpemeHHbIE MaTepHablL IInaBnenne
U KpUCTAJIH3ALMs. Y IeNbHast TerioTa miasieHust. CyOmmmarus.

YpaBHeHue TerioBoro danaHca.

Texnuueckue yCTPOMCTBA u MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP
" MICUXPOMETP, KaJIOPUMETD, TEXHOJIOTHH MOJTYICHHUST COBPEMEHHBIX MaTepHUasoB,
B TOM YHCJIC HAHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBILIEHHbBIX M1aPOB.

Kunenue rnpu noHu>XeHHOM J1aBJIEHUU.

CriocoObl M3MepeHus BIasKHOCTH.

Habronenne HarpeBaHus M IJIaBJIEHUS KPUCTAJUIMIECKOTO BEIECTBA.

JIeMOHCTparysi KPUCTAJLIIOB.

Jlabopamopnvie pabomut

HsmepeHne OTHOCUTENBHON BJIaXKHOCTH BO3AYXA.

Pa3nen 4. DnekrpoanHaMHuKA.

Tema 1. DaekTpocTraTuKa.

OnexTpuzanus Tenl. DnekTpudeckuil 3apsan. /[Ba Buaa snexTpuueckux 3apsnos. IIpoBomHukwy,
JOUBJIEKTPUKU U TIOJYIIPOBOAHUKHU. 3aKOH COXPaHEHHUs 3JIEKTPUUECKOro 3apsa.

Bzaumoneticteue 3apsinos. 3akoH Kynona. TodeuHBIH 3MEKTPUUECKUN 3apsin. DJIEKTPUUECKOE
nosie. Hanpsok€HHOCTD 35ekTpuyeckoro nousis. IIpuHnun cynepno3uuuu 3JeKTpudeckux nojei. Jinnun
HaNPSKEHHOCTH AJIEKTPUYECKOTO MOJIS.

Pabora cun snextpocratuueckoro nois. Ilorenuman. PasHocts morenumanos. IIpoBogHUKH U
IUBJIEKTPUKU B BJIEKTPOCTATUYECKOM Mose. JusaexkTpuueckas NPOHULAeMOCTb.

OnektpoémkocTh. KonpeHcaTop. DNEeKTPOEMKOCTb  IUIOCKOTO  KOHACHCATOpa.  JHEPIHsl
3apsKEHHOIO KOHJIEHCATOpA.

TexHuueckue ycTpolcTBa M MPAKTUYECKOE IPUMEHEHHE. JJIEKTPOCKOIN, 3JIEKTPOMETD,
3JIEKTPOCTATHUYECKAs 3AIIUTA, 3a3€MJICHHE 3JIEKTPONPUOOPOB, KOHAEHCATOP, KOIMPOBAIBHBIN armapar,
CTPYHHBIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U NPUHLAI AEHCTBUS SJIEKTPOMETPA.

BzaumMopelicTBue Ha’AEKTPU30BAHHBIX TEJI.

DJEKTPUUECKOE TI0JI€ 3aPsIKEHHBIX TET.

IIpoBOIHUKHU B 3IEKTPOCTATUYECKOM MOJIE.

DJNEKTPOCTATUYECKAS 3AIIUTA.

JIN3IEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh BJIEKTPOEMKOCTH IUJIOCKOIO KOHAEHCAaTOpa OT IUIOUIaAM IUIACTUH, PacCTOSHUS
MeXy HUMU U JU3JIEKTPUUECKON POHUIIAEMOCTH.

DHeprus 3apssKeHHOTO KOHEHCaTopa.

Jlabopamopnwie pabomut

HsmepeHne 351eKTpo€MKOCTH KOHAEHCaTopa.

Tema 2. IlocTOSAHHBIN 3JIEKTPHYECKHH TOK. TOKHM B pa3JIM4HBIX cpeaax.

DNeKTpuueckuil TOK. YCJIOBUs CYIECTBOBaHUS 3JeKTpudeckoro Toka. Mcrounuku toka. Cuma
TOKa. I IOCTOSHHBIN TOK.



Hamnpsxenue. 3akon OMa i1 yyacTka LernH.

DnexkTpuueckoe CONpOTUBJIEHHE. YJelnbHOe conpoTuBieHue BelecTsa. IlocnenosarenbHoe,
napajieJIbHOe, CMEIIAHHOE COEITUHEHNE MPOBOAHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxxoyns—JIeHmna. MOITHOCTD 3JIEKTPUYECKOTO TOKA.

DNeKTPOABMIKYLIAs CHJIa U BHYTPEHHEE COMPOTUBIIEHNE UCTOUHUKA TOKA. 3akoH OMa i1 OJTHOM
(3aMKHYTOI) 35IeKTpudeckoii renu. KopoTrkoe 3aMbIkaHue.

DNeKTpOHHAsA MPOBOAUMOCTD TBEPIABIX METANJIOB. 3aBUCUMOCTL COMPOTUBIIEHUS METAJIOB OT
TemMIiepatypbl. CBEpXNPOBOANMOCTb.

DnexkTpuyueckuil Tok B BakyyMme. CBONHCTBa 3JIEKTPOHHBIX MTyUYKOB.

IMonynpoBonanku. CoOCTBEHHASI U IPUMECHAs IPOBOAUMOCTb MOJYNIPOBOAHUKOB. CBOICTBA p—N-
nepexoaa. [lonynpoBogHUKOBBIE TPUOOPHI.

DNeKTpUUECKUil TOK B pacTBOpax U paciuiaBax 3JeKTPOJIUTOB. DIEKTPOIUTHYECKAs AUCCOLUALIMS.
DNEeKTPOIU3.

OnexTpuueckuil Tok B rasax. CaMOCTOSTENbHBIII M HECAaMOCTOSTENbHBIN paspsaa. MoaHus.
IInasma.

Texnudeckue yCTpONCTBA M MNPAKTUYECKOE NPUMEHEHME. aMIIepMETP, BOJBTMETP, PeOoCTar,
UCTOYHUKH TOKA, 3JIEKTPOHArpeBaTEeNIbHbIE NPUOOPBI, 3JIEKTPOOCBETUTENbHbBIE MPUOOPHI, TEPMOMETP
COTPOTHUBJICHUS, BaKyyMHBIH IHOZA, TEPMHCTOPBI M (POTOPE3UCTOPHI, IMOJYNPOBOIHUKOBBIA TUO,
raJbBaHUKA.

Jlemoncmpayuu

HsmepeHune cuibl TOKa U HAPSKEHUS.

3aBUCUMOCTb CONPOTHUBIICHUs IMIMHAPUYECKUX MMPOBOJHUKOB OT JAJMHBI, MJIOLIAIU TONIEPEUHOTO
CEYEeHHs U MaTepuana.

CwmelianHOe coeTUHEHNE TPOBOJHUKOB.

IIpssmoe n3MepeHue >aeKTpOoABIKYIIEH cuibl. KOpOTKOe 3aMblkaHNE rajlbBAHUYECKOTO 3JIEMEHTA
1 OLICHKA BHYTPEHHEIrO CONPOTUBJICHUS.

3aBUCUMOCTb CONPOTUBJIEHUS] METAIIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTDE 3JIEKTPOIUTOB.

HckpoBsoii pa3psaa 1 IPOBOAUMOCTb BO31yXa.

OaHOCTOPOHHSISI MPOBOJUMOCTD AUOAA.

Jlabopamopnwie pabomut

HsmepeHnne 31eKTpOABIKYIIEH CUITBI HCTOYHUKA TOKA U €r0 BHYTPEHHErO CONPOTHUBIICHMUS.

Tema 3. MarautHoe noJie. JJIeKTPOMATHUTHAS UHAYKIHS.

IlocrosiHHbIE MarHUTHL. B3auMmopneicTBHe NOCTOSHHBIX MarHuTOB. MarnutHoe mnose. Bekrtop
MAarHUTHOM WHAYKUUHU. [IpUHLOMI Cynepnosuuuy MarHUTHBIX NOJIeH. JIMHMM MarHUTHON WHAYKLUU.
Kapruna nuHui MarHUTHOM MHAYKLUU NOJIA MOCTOAHHBIX MArHUTOB.

MarnutHoe noJje npoBoAHNKa ¢ TokoM. KapTuHa JUHUN HHAYKLUMY MAarHUTHOTO TOJIS JJIMHHOTO
IPSIMOrO MPOBOAHMKA M 3aMKHYTOrO KOJIBLIEBOIO MPOBOA-HMKA, KaTyIIKU ¢ TOokoM. OmbIT Opcrena.
B3anmonelicTere NPOBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJib U HAIPABJICHHE.

Cuna JlopeHnua, €& wMoaynb U HampaBieHue. JIBDkeHHE  3apsDKEHHOM — YaCTHLIbI
B OJHOPOIHOM MarHUTHOM nojie. Pabora cuisl Jloperna.

SlBneHne  3MEKTPOMAarHUTHON  uHAyKUMH. IIOoTOK  BexkTOpa  MAarHUTHOM  MHOYKLHH.
DNeKTPOABIIKYILIAS CHUJIa MHAYKLMH. 3aKOH 3JIEKTPOMAarHuTHONW nHAykuuu Papanes.

Buxpesoe »snexTpuueckoe rmosie. OJNEKTPOABIDKYINAs CHJIa HWHAYKLIUM B  IPOBOJHUKE,
JBIKYIIEMCS IOCTYNATEIbHO B OTHOPOJHOM MArHUTHOM IOJIE.

IIpasuno Jlenna.

HNHaykTUBHOCTD. SIBIeHNE CAMOMHAYKLIMU. DJIEKTPOABUXKYLIAs CUJIa CAMOUHAYKLIUH.

DHeprusi MAarHUTHOTO MOJISl KaTyIIKU C TOKOM.

DJNEKTPOMATrHUTHOE TOJIE.

TexHuueckue  ycTpolicTBa U MPaKTUYECKOE  INPUMEHEHHE:  IOCTOSHHbIE  MAarHUTHI,
3JIEKTPOMArHUTBI, 3JIEKTPOABUTATENIb, YCKOPUTEIN 3JI€MEHTAPHBIX YaCTHUL], UHAYKLIMOHHAS Meyb.
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Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO IIy4Ka MAarHUTHBIM TOJIEM.

JIMHUM MHAYKIUY MarHUTHOTO MOJIS.

B3anmonelicTeue 1ByX NPOBOAHUKOB C TOKOM.

Cuna Ammepa.

JHerictBue cuibl JIOpeHIIa HA HOHBI 3JIEKTPOJIUTA.

SIBneHune 31eKTPOMAarHUTHON UHIYKLIUH.

IIpasuno Jlenna.

3aBUCUMOCTD 3JIEKTPOJBIIKYIIEH CHUIIbI MHAYKLUU OT CKOPOCTH U3MEHEHHsI MATHUTHOIO MOTOKA.

SIBneHune caMOMHAYKLINU.

Jlabopamopnwie pabomut

H3yueHne MarHuTHOTO Mol KaTyIIKU C TOKOM.

Paznen S. KosieGanusi u BoJIHBI.

Tema 1. MexaHuyecKkue H 3JIeKTPOMATHHTHbBIE KOJIe0aAHMS.

KonebarenpHast cucrema. CBobonHble MexaHuueckre KonebaHus. I'apMOHHUYECKHe KOneOaHuUs.
IMepuon, dacrora, amruintyna u ¢asa konebanuil. [IpyKUHHBIA MasTHUK. MaTeMaTUYeCKUN MasiITHHK.
YpaBHeHue rapMOHHYeCcKUX Konebanuil. I[IpeBpaineHe sHEpruy PU TAPMOHMUECKUX KOJIEOaHUSX.

Konebarenpubiii  koHTYp. CBOOOAHBIE 3JIEKTPOMATHUTHBIE KOJeOaHUS B  HACATIBHOM
KOeOaTeNbHOM KOHTYpe. AHAJIOTHA MEXIYy MEXaHHYECKUMH M 3JIEKTPOMArHUTHBIMH KOJIEOAHUSMU.
®opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTHU B HIEATbHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aryxarOmMUX KonebaHUsAX. BBbIHYXKIEHHbIE MEXaHWYECKHE KOJIeOaHuUs.
Pe3onaHc. BeIHY KI€HHBIE 3I€KTPOMArHUTHBIE KOJICOaHMS.

Ilepemennelii Tok. CHHYCOMAANBHBIM NEpeMEHHbII TOK. MOIIHOCTb NEPEMEHHOIO0 TOKa.
AMIIUTYyAHOE U 1eHCTBYIOLIEe 3HAU€HHE CUIIbI TOKA U HaIPSKEHUS.

Tpancopmarop. IlpomsBomcTBo, mnepemada U MOTPeOJICHHE SIEKTPUUECKOH  SHEPTUH.
DKOJIOrH4YecKre pUCKH MPU MPOU3BOJACTBE dJIeKTposHepruu. KyapTypa HConb30BaHUs 3JI€KTPO3IHEPTHU
B ITIOBCETHEBHOW >KU3HU.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE MNPUMEHEHHUE. 3JIEKTPUYECKHHM 3BOHOK, I€HEepaTop
MIEPEMEHHOTI0 TOKa, JIMHHUHU 3JIeKTponepenay.

Jlemoncmpayuu

Hccnenosanue napaMmeTpoB KosebaTeIpHOM CUCTEMBbI (Ipy XKUHHBIHI
WJIA MAaTEMaTHYECKUI MasSTHHK).

Hab0monenue 3atyxaromux KoJieOaHui.

UccnenoBanue cBONCTB BBIHYKIEHHBIX KOJIEOAHHH.

Habmonenue pesonanca.

CBoboaHble 3IeKTPOMArHUTHBIE KOJIEOaHMS.

OcumtorpamMmsl (3aBUCHMOCTH CHUJIBI TOKA U HAMPSDKEHUS] OT BPEMEHH) JUJIsl SJIEKTPOMAarHUTHBIX
KoseOaHMiA.

Pesonanc mpu mnocneqoBaTebHOM COEIUHEHUH pE3UCTOpa, KaTyIIKM MHAYKTUBHOCTH U
KOHJIEHCATOPA.

Mogenp TMHUHU 3JIeKTpoNepeiayu.

Jlabopamopnwie pabomut

HccnenoBanue 3aBUCUMOCTH MEPHOAA MAJIbIX KOJeOaHMI rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl
rpysa.

Tema 2. MexaHH4YeCKHE H 3J1eKTPOMATHUTHBIC BOJIHEBL.

Mexanunueckue BOJHBI, ycioBus pacnpoctpaHeHus. Ilepuon. CkopocTb pacnpoCTpaHeHus u
nvHa BoJHBL [lomepeyunsle u mpoaosbpHble BONHBL MHTEpdepenys n nudpakius MEXaHHIeCKUX BOJH.

3Byk. Ckopocts 3ByKka. [ pomKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONeKTPOMarHUTHbIE BOJHBL. Y CJIOBHUS M3JIyY€HUs OJEKTPOMArHUTHBIX BOJH. Bsaumzas
opueHTanus BekTopoB E, B, v B anekrpomarHutHOi BojHe. (CBOMCTBAa 3JI€KTPOMArHUTHBIX BOJH:
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OTpa’keHHe, NpeoMIIeHHe, noJisipusanus, nudpakuuns, uaTepdepenus. CKOpOCTh 3JIEKTPOMArHUTHBIX
BOJIH.

[IIxana 37eKTPOMAarHUTHBIX BOJH. IIpuMeHeHNne 3IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHuMne! panuoces3u U TenesuaeHus. Paguonokanys.

DNIeKTPOMarHUTHOE 3arpsi3HEHNE OKPY KaroLIe cpenbl.

TexHuueckue ycTpoiicTBa U TpaKTUYECKOEe MPUMEHEHHE: My3bIKaJbHble WHCTPYMEHTHI,
yJIbTPa3ByKOBasl JUArHOCTUKA B TEXHUKE U MEIULMHE, pajap, paaiuONpUEMHUK, TEJIeBU30p, aHTEHHA,
tenedon, CBU-nieus.

Jlemoncmpayuu

OO6pa3zoBaHue 1 pacpOCTPAHEHHE MOMEPEUHBIX U MPOJOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HICTOUHUK 3BYKa.

Habmronenne oTpakeHHus U IPETOMIICHHSI MEXaHUYECKUX BOJIH.

Habmronenne unrepdepeHnm u 1uppakuni MEXaHHYECKUX BOJH.

3BYKOBOH pe30HAaHC.

HaOmonenue CBs3U rpOMKOCTH 3BYyKa M BBICOTHI TOHA C AMIUTUTYIOW U YaCTOTON KOJeOaHUH.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaKE€HHUE, IpEIOMJIEHHe, MOoNspu3aLus,
mudpakuus, THTEpHEpEeHIUs.

Tema 3. Onruxa.

I'eomerpuueckas onrtuka. IIpsmonuHeliHOe pacnpoCTpaHEHHE CBETa B OOHOPOAHOU cpene. Jlyu
cBeta. ToueuHbIll HCTOYHHK CBETA.

OTtpakeHue cBera. 3aKOHBI OTpakeHus cBeTa. [locTpoeHre n300pakeHUH B IIIOCKOM 3epKalie.

IIpenomnenne cBera. 3aKOHBI NPENOMIICHHS cBeTa. AOCONIOTHBIA IMOKAa3aTeNlb MPETOMIICHHUS.
ITonHoe BHYTpeHHee oTpaxkeHue. IIpenenpHbli yros MOJHOrO BHYTPEHHETO OTPAKEHMUSI.

Hucniepcus ceera. CinoxkHbIi cocta Oenoro csera. Liger.

Cobupatomue u paccenBaroiue JUH3bI. TOHKas nuH3a. POKYCHOE PACCTOSHUE U ONTHUYECKas
cuia ToHKOW JuH3bL. [locTpoeHue m3obpakeHuii B COOMpPAIOIIUX M pacceUBarOIMX JnH3ax. Dopmyia
TOHKOM JIMH3BL. Y BeJINUeHHE, JaBaeMOe JIMH30M.

[Ipenensl NpUMEHUMOCTU F€OMETPUUECKON ONTUKH.

Bonnopasi onruka. MaTepdepenuns cBera. KorepeHTHble MCTOYHHKH. Y CIIOBHSI HAOIIOIEHUS
MakKCUMyMOB U MHHHUMyMOB B HWHTeP(QEPEHLHMOHHONW KapTHHE OT IBYX CHH(]A3HBIX KOTE€PEHTHBIX
HUCTOYHHUKOB.

Hudpakuus ceera. Judpakunonnas pemeérka. Y cioBrue HAOMOIEHUS TJIABHBIX MAKCUMyMOB TIPH
NaIeHU MOHOXPOMATHYECKOTO CBETA Ha MU PAKIIMOHHYIO PELIETKY.

Ilonspusauus ceera.

TexHuueckue yCTPOWCTBA M TNPAKTUYECKOE MpPHMEHEHHe: OYKH, Jymna, (oroanmapar,
NPOEKI[MOHHBIA ammapar, MHKPOCKOI, TEJECKOIN, BOJIOKOHHAs ONTHKA, AU(PPAKLHUOHHAS pELIETKA,
MOJIIPOULL.

Jlemoncmpayuu

[IpsimonrHEHHOE pacpOCTpaHEeHUE, OTPAKEHUE U TpesioMiieHHe cBeTa. OnTHYeCKue MprOOpPHL.

ITonnoe BHyTpeHHee oTpakeHHe. Monieab CBETOBOAA.

UccnenoBanue CBOHCTB N300pasKeHUH B JIMH3AX.

Mogenu MUKPOCKOIA, TEECKONA.

Habmonenue natepdepeHiuu crera.

Habmonenue qudpakuum ceera.

Habmonenue qucnepcuu ceeTa.

ITony4enue crekTpa ¢ MOMOLIBIO TPU3MBIL.

[TonyueHne cekTpa ¢ MOMOIIBIO AU(PPAKLUOHHON PEIIETKH.

Habmronenne nossipusaniy cBeTa.

Jlabopamopnvie pabomut

Hsmepenne nokaszaTesns NpeJOMIIEHUs] CTEKIIA.

Pa3nen 6. OcHOBBI cienHAIbHONH TEOPHH OTHOCHTEJIbHOCTH.

12



I'pannubsl  npuMeHMMOCTH — Kjnaccudeckod MexaHuku. Iloctymatel  cnenuanpHOH — Teopuu
OTHOCHUTENIbHOCTH: WHBAapUAHTHOCTb MOJYJIl CKOPOCTH CBETa B BaKyyMe, MPUHIMI OTHOCUTEIBbHOCTU
OiHIITENHA.

OTHOCUTETBPHOCTD OJJHOBPEMEHHOCTH. 3aMe/JIEeHHE BPEMEHHU U COKpallleHUe IJTUHBL

DHeprusi U UMIYJIbC PENATUBUCTCKON YaCTHULIbL.

CBs13b Maccel € SHepruel U UMIYJIbCOM PENATUBUCTCKOMN YaCTULBL. DHEPrus MOKOsI.

Pa3znen 7. KBanToBas ¢pusuxa.

Tema 1. D1eMeHTbI KBAHTOBOH ONTHKH

@®oronbl. Dopmyna Ilnanka c¢Bsi3u  dHepruu  (HOTOHA € €ro  YacTOTOH. DHeprus
U IMITYJIbC (POTOHA.

Otkperrne u uccienosanue Qoroddpdexra. Ompitel AL CtoneroBa. 3akoHbl (oTtoaddexTa.
Ypasuenue Ditamreiina s Goroaddexra. «KpacHast rpanuna» gorosddexra.

Hasnenne cera. OnbiTel I1.H. Jlebenena.

XHUMHUUECKOe IEHCTBUE CBETA.

TexHuueckue yCTpoNCTBa U MPAKTHUECKOE MPUMEHEHHe: (POTOINeMEeHT, (POTONATINK, COTHEUHAS
Oarapesi, CBETOAMO.

Jlemoncmpayuu

®oroaddext Ha YyCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.

UccnenoBanue 3akoHOB BHeIIHEro GoTosddexra.

Cseroauon.

Conneunas Oatapest.

Tema 2. CTpoenue aTtoma.

Mopnens atroma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -dactuil. [InaHerapHass Monenb
atoma. Iloctynarer bopa. M3nydenue u morsiomenne (OTOHOB MPH MEPEXOAe aToMa C OJHOTO YPOBHS
SHepruu Ha fpyroi. Buael cniektpos. CriekTp ypOBHE SHEprUu aTomMa BOAOPOAA.

Bonnosble cBoticTBa yactuu. Bonnel ne bpoiina. KopnyckynsipHO-BOTHOBOH Ayannus3M.

CrnoHTaHHOE U BBIHYKIEHHOE H3JyUeHHe.

TexHuueckue yCcTpoicTBa U MPAKTUYECKOE MPUMEHEHUE. CIEKTPAIbHBIA aHaIu3 (CIEKTPOCKOMN),
Ja3ep, KBAaHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopna.

Omnpenesnenue JJIMHBI BOJIHEI J1a3epa.

Habmronenne muHeRYaThIX CIIEKTPOB H3TyYEHHS.

Jlazep.

Jlabopamopnvie pabomut

Habmonenue TUHEHUATOro CrIEKTPa.

Tema 3. ATomHOe sApO.

OKCIEpUMEHTBHI, JOKa3bIBAaIOIIME CJIOXHOCTb CTpoeHus sapa. OTKpbITHE pPaguOaKTUBHOCTH.
OmnbiTer Pesepdopna mo onpeneneHuro coctaBa paaHoakTHBHOTO m3nydeHus. CBoiicTBa anbda-, Oera-,
raMMa-usyydeHus. BausiHue paaioakTHBHOCTH HA JKUBblE€ OPTaHU3MBIL.

OtkpeiTHE TPOTOHA M HelTpoHa. HyknoHnHas monens sinpa I'eifizenbepra—lBanenko. 3apsn sapa.
Maccosoe uncno siapa. Usoronsr.

Anbda-pacnan. DNeKTpOHHBIH H TMO3UTPOHHBIA Oerta-pacman. ['amMma-m3myueHue. 3akoH
PaZAMOaKTUBHOIO pacmaja.

DHeprus CBsi3U HyKJIOHOB B siape. Anepublie cubl. Jledekt maccsl simpa.

S nepneie peakunu. [lenenune u CUHTES saep.

Anepusiii peakrop. TepmosinepHbiii cuHTe3. IIpoOneMbl M MEPCEKTUBBI SAEPHON SHEPTETHKH.
DKOJIOrH4YecKHe acleKThl AepHON SHEPreTHKU.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

MeToap! HAOMOIEHHUS U PETHCTPALIUN 3JIEMEHTAPHBIX YACTHII.

dyHnaMeHTabHbIE B3aNMOAEHCTBUS. ENMHCTBO (pU3NYeCKOil KapTHHBI MHPA.
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TexHudeckue yCTpoicTBa U NPAKTHYECKOE IPUMEHEHUE. O3UMETP, Kamepa Bunbcona, snepHbIi
peakTop, aToMHasi bomba.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOLIUX YACTHILI.

Jlabopamopnvie pabomut

UccnenoBanue TpekoB 4acTull (IO roToBbIM (poTorpadpusim).

Pa3aen 8. JjieMeHTBI ACTPOHOMHH U ACTPO(PHUIUKH.

Otarnbl pa3BuTHs acTpoHoMuu. [IpukianHoe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUMU.

Bun 3Bé3nH0r0 Heba. Co3pe3nus, sipkue 3BE3/IbL, TUIAHETHI, UX BUANMOE IBH)KEHUE.

ConneuHas cucrema.

Connue. ConHeuHass axTuBHOCTb. Mcrounuk osHeprum ConHua U 3BE34.  3BE3IBL
X OCHOBHBIE XapaKTePUCTHKHU. JlMarpamMma «CIEKTpajbHBIA KJIacC — CBETUMOCTbY». 3BE37bl IJIaBHOU
MOCJIEI0BATENbHOCTU. 3aBUCUMOCTb «Macca — CBETHMMOCTB» JUIsl 3BE3]l IVIABHOHM MOCIEAO0BATEIbHOCTH.
BuyTtpennee crpoenue 38&31. CoBpeMeHHbIE MPEACTaBIEHUs O MPOUCXOXKAEHNHU U 3Bononuu ConHua u
3BE3/1. DTambl XKU3HU 3BE3]1.

Muneunsnii Ilyte — nama [Manmaktuka. Ilonmokenne u asmxenne ConHua B [Namaktuke. Tumbt
ranakTuk. PaguorangakTuky 1 kBaszapel. YEpHbIE IbIPHI B sipax rajakTHK.

Bcenennas. Pacmupenne Beenennoii. 3akon Xa06na. Pasberanue ramaktuk. Teopust bonbiioro
B3pbIBA. PEIUKTOBOE U3/Ty4YeHHE.

MacmraOHasi cTpykTypa Beenennoli. MeraranakTuka.

Hepeménnblie mpobiemMbl aCTPOHOMUH.

Habnwoenus

Habmronennss HEBOOPY)KEHHBIM TJIA30M C HCIIOJIb30BAHHEM KOMIIBIOTEPHBIX MPUIIOKEHUN IS
OTIPENEJICHNUs TTOJIOKEHNsI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3nusi CeBepHOro
MONyLIAPUSI U IPKUE 3BE3MbL.

Habmronenus B Teneckon Jlynsl, muaner, Mieunoro IlyTu.

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ®PU3NKHU

JIn4HOCTHBIE Pe3yJbTATHI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUsSI y4eOHOro mnpeamera «@Pu3MKa» JOJDKHBI OTPaXKaTh
TOTOBHOCTb U CITIOCOOHOCTH O0YYarOIINXCsl PYKOBOACTBOBATLCS CHOPMHUPOBAHHON BHYTPEHHEH MO3HULIMEH
JUYHOCTH, CHCTEMOH  LEHHOCTHBIX  OpHUEHTALUWH, TO3WTHBHBIX  BHYTPEHHHX  YOEKICHHI,
COOTBETCTBYIOLIUX TPAAULIUOHHBIM LEHHOCTSM POCCHHCKOrO OOIIecTBa, pacIIMpeHHe >KU3HEHHOTO
OMNBbITa U ONBITA JEATEJBHOCTH B MPOLECCE peaJn3allii OCHOBHBIX HANPABJICHHH BOCIHUTATEIBHON
NEeATEebHOCTH, B TOM YUCIIE B YACTU:

1) rpakgaHCKOTrO BOCITUTAHUS:

cpOPMHPOBAHHOCTh T'PAXKNAHCKOW MO3ULMH OOYYarOIIErocsi Kak aKTHUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOro O0IIeCTBa,

NPUHATHE TPAIULHOHHBIX  OOIIEYENIOBEYECKHMX TIYMAHHCTHYECKMX M JIEMOKPATHUECKUX
LIEHHOCTEI;

TOTOBHOCTb BECTH COBMECTHYIO [I€ATEJbHOCTh B HMHTEpecax TIPakKOaHCKOro OOINecTBa,
y4acTBOBATb B CAMOYIIPABJICHHH B 00Pa30BaTEIbHON OPTaHU3ALUH;

yMEHHE B3aUMOJEHCTBOBATh C COLMAIBHBIMA MHCTUTYTAMH B COOTBETCTBUU C MX (YHKIHMAMHU U
Ha3HAYCHHEM,

TFOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOU NEATEIbHOCTH,

2) maTpUOTUYECKOTO BOCTIUTAHHUS:

c(pOpPMHPOBAHHOCTb POCCHICKOM IPakIaHCKOW UIEHTHYHOCTH, MATPUOTHU3MA,

LIEHHOCTHOE OTHOILUIEHHE K IOCYAApPCTBEHHBIM CHMBOJIAM, AOCTHUXKEHHUSM POCCUHCKUX YYEHBIX B
o0yacTu HU3UKHN U TEXHHKE,

3) IyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUS:

c(pOPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, 3ITUYECKOTO TIOBEICHNS,
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CHOCOOHOCTh OIIEHMBATH CUTYALMI0 M NPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUEHTHUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMbI U [IEHHOCTH, B TOM YHCJIE B AESITEIBHOCTH YUEHOTO,

OCO3HAHME JIMYHOTO BKJIaJa B MIOCTPOEHUE YCTOMYHUBOrO OyAyIIero;

4) 3CTETHUECKOTO BOCTIUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYAsl 3CTETUKY HAyYHOrO TBOPUYECTBA, MPUCYLIETO
¢dusndeckoi Hayke,

5) TpyaOBOrO BOCHIUTAHUS:

UHTEpeC K Pa3In4yHbIM chepaMm MpodecCHOHATBPHON AEATENbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
($U3MKOI U TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP Oyayiiei mpodeccru U pean3OBBIBATH
COOCTBEHHBIE JKI3HEHHBIC TUIAHBL,

TOTOBHOCTb M CHOCOOHOCTH K 00pa3oBaHWIO M caMooOpasoBaHMIO B oOjactu (pu3mkm Ha
MIPOTSI’)KEHUH BCEU JKU3HU,

6) 5KOJIOTHYECKOrO BOCITUTAHHUSA:

C(OPMHPOBAHHOCTb  SKOJOTMYECKOW  KYJBTYpPbI, OCO3HaHME  TJOOATBPHOIO  Xapakrepa
SKOJIOTMYECKHX TpodeM;

TJIAHUPOBAHUE W OCYLUECTBJIEHUE ACHCTBUI B OKpY)KAlOLIEH Cpele Ha OCHOBE 3HAHWS Leed
YCTOHYMBOTO Pa3BUTHSI YEJIOBEUECTBA;

Pacmmpenne ombiTa AEATENBHOCTH HKOJIOTUYECKON HANPAaBICHHOCTH HA OCHOBE HMMEIOLIMXCS
3HaHUH 0 PUBHKE,

7) IEHHOCTH Hay4HOTO MO3HAHMA:

c(pOPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY VPOBHIO DPa3BHTHUS
du3nveckoi HayKHy,

OCO3HAHHME LIEHHOCTH HAYYHOH JEsTeNbHOCTH, TOTOBHOCTb B TIPOLECCE H3YYECHHUS (UIUKU
OCYIIECTBIISATH MPOEKTHYIO M UCCIIEAOBATENBCKYIO NETEbHOCTh HHANBHIYAIBHO U B TPYIIIIE.

MeTtanpeaMeTHbIe Pe3yJabTAThI

Ilo3HaBaTeIbHBbIE YHHBEPCAJbHBIE YUe0OHbIE T1eHCTBUS

ba3oBble joruueckue 1eHCTBUSA:

CaMOCTOSITENIbHO  ()OPMYJIUPOBATh M aAKTYaJU3MPOBAaTh MPOOJieMy, paccMaTpuBaTb €&
BCECTOPOHHE;

OTIPEAEINISATD LEH ASSITEIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPHUH UX TOCTHXKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEUHS B PACCMATPUBACMBIX (PH3UYECKUX SBIICHUSIX

pa3pabaTeiBaTh IUIAH peIIeHUs MPOOJEeMbl C YU4ETOM aHAM3a HMMEIOIIUXCS MaTepUabHBIX U
HEMaTepUAbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OLICHUBATH
PHUCKHU TIOCTIEACTBHIA AESITEIbHOCTH,

KOOPAWHUPOBATH M  BBIMOJHATH PabOTy B  YCIOBHUSIX  PEAJbHOTO, BHUPTYaJbLHOTO U
KOMOWHHPOBAHHOTO B3aUMOCHCTBUSI,

Pa3BHUBATh KPEATUBHOE MBIIJICHHE MPU PEIICHUH KIU3HEHHBIX TPOOIeM.

Ba3oBble HccienoBaTe/ibCKHe qeHCTBHSA:

BJIAIETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOYEBbIMH MOHSITHSIMHI 1 METOAMU (PU3HIECKON HAYKHU,

BJIQIETh HABBIKAMU Y4eOHO-UCCIIEAOBATEIBLCKON U MPOEKTHOH NEATEIHHOCTH B O0NACTH (PUBHKH,
CMOCOOHOCTBIO M TOTOBHOCTBEO K CaMOCTOSITEJIbBHOMY IOWCKY METOMOB pelieHHs 3aaad (PU3NIecKOoro
conepsKaHusl, MPUMEHEHUIO PAa3IMYHbIX METOAOB MO3HAHUS,

BJIQNICTh BUAAMH JESITEILHOCTH IO TIOJYYEHHID HOBOTO 3HAHUS, €ro HWHTEPIpeTaluy,
npeoOpPasoOBaHUI0 U MPUMEHEHUIO B PA3JIMYHBIX yYEeOHBIX CUTYalMsX, B TOM YHCIE MPU CO3MaHUU
y4eOHBIX TPOEKTOB B 00J1aCTU (DUHKH,

BBISIBJISITh NIPUYHUHHO-CJIEICTBEHHBIE CBSI3M U aKTYaJIM3UPOBAThH 3a/1ady, BBIIBHraTh THIIOTE3y €6
pelleHus], HaXOIUTh APTYMEHTHI JJIsl JOKA3aTebCTBA CBOWX YTBEPIKACHHH, 3aJaBaTh MapaMeTpbl W
KPUTEPHUU PEIIEHUS,

AQHATM3UPOBATh TOJYYEHHBIC B XOAE PEIICHHs 3aa4dl PEe3yJIbTaThl, KPUTUYECKU OLIEHUBATh WX
JOCTOBEPHOCTbD, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX,
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CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3a7a4l B 00PA30BATENBHON IEATENILHOCTH, B TOM YHCIIE
NpU U3y4eHUH (QU3HKH;

JaBaTh OLIEHKY HOBBIM CHTYalMsIM, OLEHUBATh IPUOOPETEHHBIH OIBIT,

yMETb IEPEHOCUTh 3HAHUS MO (PU3HKE B MPAKTHUECKYIO 00JIACTb KU3HENESTEIbHOCTH,

yMeTb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIIBUTaTh HOBBIE U/ICH, MIPEJIaraTb OPUTHHAIbHbIE MOIXOABI H PEIICHHS,

CTaBHUTb NMPOOJIEMBI U 3371a4H, JOMYCKAIOINE aJIbTEPHATUBHBIC PELICHMUSI.

Pa6ora ¢ undopmanueii:

BJIAJIETh HABBIKAMU TMOJYYeHUs HHPOPMALUN (PU3UUECKOTO CONEPKaHMs U3 UCTOYHHKOB Pa3HBIX
TUTOB, CaMOCTOSITEJIPHO OCYINECTBJISATh [MOWMCK, aHAJINU3, CHUCTEMATH3aLUI0 W HHTEPIPETALUIO
UH(pOPMALUY PA3IUYHBIX BHIOB U (POPM MPENCTABICHUS,

OLIEHUBATh JJOCTOBEPHOCTh MH(OPMALIHH,

UCIIONB30BATh CPENCTBA MH(OOPMAILMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PELICHUU
KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX M OPTaHU3ALMOHHBIX 3a7a4 C coOmoneHneM TpeOoBaHUH
SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TMTHEHBI, PecypcocOepeskeHHs], MPAaBOBBIX MW ATHUECKUX HOPM,
HOpPM MH(POPMAITMOHHOH 0€30MaCHOCTH,

CO371aBaTh TEKCTBHI (PM3UUECKOTO COAEPKAHWS B PA3NHUHBIX (PopMarTax C y4€TOM Ha3HAYSHHUS
UH(pOPMALMY U LIEIeBOH ayTUTOPHH, BBIOMpPAst ONTUMAIBbHYIO (POPMY NPEACTABICHHS U BU3YATH3aLHH.

KomMMyHHKATHBHBIE YHHBepPCAJIbHbIE YUeOHbIEe el CTBHA:

OCYIIECTBIIATh OOIIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOU NESITETbHOCTH,

pacrio3HaBaTh MPEANOCHUTKHA KOHMINKTHBIX CUTYAIHA U CMATYaTh KOH(IIUKTH,

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEICTB;

MOHUMATh U UCIIONIb30BaTh MPEUMYIIECTBa KOMAHIHONW U MHANBHUAYAJIbHOH padoThI,

BBIOMPATh TEMATUKy W METONBl COBMECTHBIX [EHCTBHI C y4€TOM OOIIUX HMHTEPECOB, U
BO3MO)KHOCTEH Ka)k[I0T0 ujieHa KOJUIEKTHBA,

NPUHUAMATD LIEIH COBMECTHON IesTeIbHOCTH, OPraHU30BBIBATH U KOOPAUHHPOBATH ACHCTBHUS IO
€€ MOCTHXKEHHUIO. COCTABJATH IUIAH NEUCTBUM, pPacmpenessiTb POJu ¢ Yy4€TOM MHEHHMH Y4YaCTHHUKOB,
00CyK/1aTh pe3yJIbTaThl COBMECTHOH PadOThI,

OLICHUBATh Ka4eCTBO CBOET0O BKJIAAa M KaXKIOTrO YYaCTHHKA KOMaHIbl B OOINMH pe3ysibTaT Mo
pa3paboTaHHBIM KPUTEPUSIM,

npeayaraTb HOBBIE TIPOCKTHL, OLIGHWBATh HAEH C TO3WIUH HOBU3HBL, OPHUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH,

OCYIIECTBJIATh MO3UTUBHOE CTPATErHYeCKOe MOBEACHHE B PA3JIMYHBIX CHUTYALMAX, MPOSBISATH
TBOPUYECTBO M BOOOpaskeHUe, ObITh HHHIIUATHBHBIM.

PeryasiTuBHbBIe yHHBepCAJIbHbIE YUeOHbIE AeiiCTBUSA

Camoopranmusanus:

CaMOCTOSITEJIbHO ~ OCYIIECTBJISATh TIO3HABATENIbHYIO OEATENbHOCTb B 0OmacTd (u3uku u
ACTPOHOMHH, BBIIBIISITH ITPOOJIEMBI, CTABUTH U (POPMYIIHPOBATH COOCTBEHHBIE 3a1a4H,;

CaMOCTOSITEJIbHO COCTABJISATh IUIAH pPELIEHWs pPAaCYETHBIX M KA4eCTBEHHBIX 3a7ady, IUIaH
BBIMOJIHEHUS MTPAKTHYECKOH padoThl ¢ YUETOM HUMEIOIIUXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH H
MPEeANOYTEHNUH;

JaBaTh OLIEHKY HOBBIM CHTYaLHsIM,;

pacCLINPATh pAaMKH Y4€OHOTO IPeAMETa Ha OCHOBE JIMYHBIX MPENIIOUTEHNN;

JeNaTh OCO3HAHHBIN BBIOOP, ApTYMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 32 PEIIEHHE;

OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO W MPOSBJICHUIO SPYOULMH B O0NacTH (U3HMKH, TOCTOSHHO
NOBBIIIATE CBOH 00pa30BaTEIbHBIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLHOHATBHBIH HHTE/JIEKT:

7aBaTb OLIEHKY HOBBIM CHTYalUsIM, BHOCHTb KOPPEKTHBBI B JESITEIbHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YJIbTATOB LIEJSAM;

BJIAJIETh HAaBBIKAMU IIO3HABATEJIBbHOH peQIIeKCHH KaK OCO3HAHUS COBEpINAEMbIX NEHCTBUH U
MBICIIUTEJIBHBIX TPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUH,
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UCTIOJIb30BATh MPUEMBI Pe(ISKCHH JIJIsl OLIEHKU CUTYallUU, BLIOOpA BEPHOTO PELIEHUS,

YMETh OLIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIISHHS 10 HX CHIKEHUIO,

MPUHUMATh MOTHBBI U APTYMEHTHI APYTUX MPU aHAIU3E PE3YIbTATOB NEATEIbHOCTH,

MPUHUMATD CeOsl, MOHNMAsi CBOU HETOCTATKH M IOCTOWHCTBA,

MPUHUMATh MOTHBBI U apTYMEHTBI APYTUX MPU aHAIN3€E PE3YJIbTATOB JESTEIHbHOCTH,

MPHU3HABATh CBOE MPABO U MPABO IPYTUX HA OITHOKH.

B mnponecce AOCTHXKEHUS JMYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOTPaMMbl MO (U3MKE y
00y4aroIUXCsi COBEPIIEHCTBYETCS SMOIIMOHAIBHBINA HHTEIJIEKT, MPEANOIararo il ¢copMHUpOBaHHOCTS:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHMMATh CBOE HYMOLIMOHATIBHOE COCTOSIHUE, BUIETh
HATIPABJICHUS Pa3BUTHs COOCTBEHHON 3MOLIMOHABLHOM chephl, ObITh YBEPEHHBIM B cebe;

CaMOpPETyJIMPOBAHUS, BKJIOYAIOIIEr0 CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 32
CBOE& TIOBENIeHUE, CITOCOOHOCTh aMaNTHPOBATHCS K SMOIMOHAIBHBIM U3MEHEHUSIM U MPOSIBJIATh THOKOCTD,
OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTUBALIUU, BKIFOYAIOIIEH CTPeMIIEHHUE K JOCTHKEHHIO IeJI U YCIeXY, ONTHMU3M,
WHUIUATHBHOCTDb, YMEHUE IeHCTBOBATh, HCXO/IS U3 CBOMX BO3MOXKHOCTEH,

SMIIATUH, BKTIOYAIOIIEH CTOCOOHOCTh TOHUMATh SMOIMOHAIILHOE COCTOSIHUE APYTHX, YUUTHIBATH
€ro MpH OCYIIECTBICHUN OOIIEHHs], CIOCOOHOCTD K COUYBCTBHIO M CONEPEIKIBAHMIO,

COLIMAJILHBIX HABBIKOB, BKIIIOYAIOIINX CHOCOOHOCTh BBICTPAMBATH OTHOLIEHHUS C APYTHMU
JEO MU, 3a00TUTHCSI, IPOSIBIIATh UHTEPEC U pa3periaTh KOHQIHUKTHL.

IIpenmeTHbIE pe3yabTaATHI

[IpenmeTHbIe pe3yJbTaThl OCBOEHHUS MPOrpaMMmbl MO (U3HKH Ha 0a30BOM ypPOBHE HOJIKHBI
oTpaxkatb ¢HOPMHPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUH:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (GU3UKU B (DOPMHUPOBAHUK COBPEMEHHOUN HAYYHOM
KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U TEXHOJOTHH, B MPAKTHYECKOH AeSITebHOCTU
JFOeH, LIEJIOCTHOCTD U €MHCTBO (PU3NIECKON KapTUHBI MUPA,

VYHUTBIBATh TPAHUIBI MPUMEHEHHS] HM3YYEHHBIX (PU3UYECKUX MOJENel. MaTepuajbHas TOYKa,
MHepIUaIbHAsl CUCTeMa OTCuéTa, abCONOTHO TBEPAOE TENO, WACATBHBIN a3, MOJENU CTPOSHHS Ta3oB,
JKUAKOCTEH ¥ TBEPHABIX TeJ, TOYEHHBIH JJICKTPUYECKUN 3apsiq MpU pemeHud (HU3NYeCKUX 3a1ad,
TOYEYHBIA 3JIEKTPUYECKUI 3apsid, Jy4d CBeTa, TOUYCYHBbIM HCTOYHHK CBETa, sACpPHAasl MOJAEIb aroma,
HYKJIOHHAs1 MOJIEJIb AaTOMHOTO SIIpa MPH PelieHny (PU3NIECKUX 3a/1a4,

pacrno3HaBaTh (QU3HUYECKHe sIBIEHUS (TIPOIECChI) U OOBSCHSATh UX HA OCHOBE 3aKOHOB MEXAaHUKH,
MOJICKYJISIPHO-KUHETHYECKOH TEOPUH CTPOCHHSI BEINeCTBA W 3JICKTPONMHAMUKH. PAaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABM)KEHUE, CBOOOMHOE MaJeHHe TeN, ABHKEHHUE MO OKPYXKHOCTH,
uHepuwus, B3auMonencteue e, nuddysus, OpOyHOBCKOE ABMKEHHE, CTPOCHUE JKUIAKOCTEH M TBEPIBIX
Ten, u3MeHeHue oObéMa TeN TpU HarpeBaHUHW (OXJIAXKICHWHU), TEIUIOBOE PABHOBECHE, HUCHAapeHUe,
KOHJCHCALIUS, TJIABJICHUE, KPUCTAJUIM3ALMS, KUTICHUE, BJIAXKHOCTh BO3(yXa, TOBBIIICHUE JTaBJICHUS rasa
P €ro HArPEBAHUU B 3aKPBITOM COCYJIE, CBSI3b MEXKAY TMapaMeTpaMU COCTOSHUS Ta3a B U30MPOLECCaXx,
3JIEKTPU3ALHS TEJI, B3aUMOJIEHCTBHE 3apsAI0B;

pacrmo3HaBaTh (uU3NUECKHe sBJIeHHs (TPOLECChl) U OOBSICHITH HMX HA OCHOBE 3aKOHOB
SNIEKTPOAVMHAMHUKNA W KBAaHTOBOW (DMBUKHU: OJJIEKTPUYECKas MPOBOIUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOe, MarHUTHOE NEHCTBUS TOKA, B3aUMONEWCTBHME MArHUTOB, 3JIEKTPOMArHUTHAs WHIYKIIUS,
NeHCTBHE MArHUTHOTO TOJsl HAa MPOBOJHUK C TOKOM U JBIDKYIIUHCS 3apsill, JJIEKTPOMArHHTHBIC
KonebaHusT W BOJIHBIL, TNPSMOJMHEWHOE pPACIpOCTPAaHEHHE CBETa, OTPAKEHHE, MPEJIOMIICHUE,
unTepdepeniys, nudpakuus U MONAPU3ALMUSA CBETAa, MUCTEpCUs CBeTa, (OTOodJIeKTprueckuii 3¢ dekT
(poroaddekr), cBeTOBOE MAaBieHWE, BO3HUKHOBEHHE JIMHEWYATOro CIEKTpa aroMa BOAOPOAA,
€CTeCTBeHHAsI U UCKYCCTBEHHAs PAIIOAKTUBHOCT;

OMKCHIBATE MEXAHUYECKOE IBUKECHHE, UCIOJb3ysl (PU3UYECKUE BEIMYUHBL KOOpPJAWHATA, MYTh,
nepeMeIneHne, CKOPOCTb, YCKOpPEHHMEe, Macca Teja, CHia, HMMITYJbC Tejla, KHHETUYeCKas SHeprus,
MOTEHLIMAJIbHASL YHEPTHUs, MeXaHu4deckas paboTa, MEXaHU4YeCKasi MOIIIHOCTD, MPU OMHCAHUU MPABUIHHO
TPAKTOBaTh (PUSUYECKUI CMBICN HMCIOJB3yEMbIX BEJUYHMH, WX OOO3HAYEHHsS] U EIUHULbI, HAXOAWTH
(bOpMYyJTBI, CBSI3BIBAIOIINE JAHHYIO (H3UYECKYIO BEIMYUHY C IPYTHMH BEJIMYHHAMM,
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OIUCHIBATh M3YYECHHBIC TEIUIOBBIE CBOIMCTBA TENl M TEIUIOBBIE SIBJICHUS, UCIOJB3Ys (PU3NUECKHE
BEJIMUUHBI. J1aBlIEHUE Ta3a, TEeMIIepaTypa, CPenHss KUHETHYeCKas HHEeprusi XaoTUYECKOTO JIBMKEHHS
MOJIEKYJI, CPEIHEKBAAPAaTHYHAsI CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI SHEPTHs, paboTa
raza, Ko3(ppHUIUEeHT MONe3HOro NEHCTBUS TEIIOBOTO BUTATENSL, MPH OMHCAHUU MPABIIIBHO TPAKTOBATH
(U3NYECKHA CMBICT HCIIONBb3yEMbIX BEJIMYUH, WX OOO3HAYEHHs U E€AMHHUIBL, HAXOIUTb (POPMYJIBI,
CBSI3BIBAIOIINE TAHHYIO (PU3MUYECKYIO BEIUYHHY C APYTUMH BEITHUYHHAM,

ONMCHIBATbL H3YYEHHbIE OJJIEKTPUYECKHE CBOICTBA BeLIECTBA U JJIEKTPUUYECKHE SIBICHUS
(mpoueccel), HCIONB3ysT (U3NYECKHE BEIUYMHBL 3JICKTPUYECKUN 3apsifl, JJIEKTPHUYECKOE TIOJIe,
HaNpsDKEHHOCTh MMOJIsI, MOTEHLHMad, Pa3sHOCTb MOTEHLMAJOB, IMPU OMUCAHUU MPaBUIBHO TPaKTOBATh
(U3NYECKHIA CMBICJT HCIOJNB3YEMbIX BEJIMYMH, MX OOO3HAUEHWs] W €OUHHLBI, yKa3blBaTh (POPMYJIBI,
CBSI3BIBAIOIINE NAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTHMH BEJIHUUHAMUY,

aHAJU3UPOBATh (PU3UUECKUE MPOLIECCHI U SIBJICHUSI, HCIIONB3Ys PU3NIECKUE 3aKOHBI U MPHHLIUIIBI:
3akOH BcemupHoro Tsarotenus, I, II u III 3axkonbl HeroTOHA, 3aKOH COXpaHEHUs MEXaHUYECKON SHEpPruu,
3aKOH COXPAHEHHUs HUMIIyJibCca, MPUHLMUI CYNEepIO3ULUU CHJI, NMPUHLMUII PaBHOMpPAaBUS HHEPLUATIbHBIX
CHUCTEM OTCU€Ta, MOJIEKYJSAPHO-KHMHETUYECKYI0 TEOpPUIO CTPOEHHUsS BEIeCTBA, ra3OBble 3aKOHBI, CBS3b
CpenHel KMHETHYEeCKOH SHEPTHH TEIIOBOTO ABM)KEHHUSI MOJIEKYJ ¢ aDCOIIOTHON TeMmepaTypoi, NmepBblIii
3aKOH TEPMOJMHAMUKHY, 3aKOH COXPaHEHUs 3JIEKTPUUIECKOTro 3apsaa, 3akoH KyJoHa, npu 3ToM pa3nndarhb
CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIpAXKEHUE W YCJIOBUS (TPaHUIIbL, OONACTH)
MPUMEHUMOCTH,

OOBSICHATP OCHOBHBIC MPHHLUIBI ACHCTBUS MAIUIWH, NPUOOPOB M TEXHUYECKHUX YCTPOHCTB;
pas3nuvaTh yCIoBUs MX O€30MaCHOTO MCIIOJIB30BAHMS B IOBCEAHEBHOM JKI3HM,

BBIITOJIHATD SKCIIEPUMEHTBl 1O HCCIEJOBAHUIO (U3NYECKUX SBJICHUH M MPOLECCOB C
UCITIOJIB30BAHUEM TIPSIMBIX, ¥ KOCBEHHBIX M3MEPEHMI, IPU 3TOM (OPMYIHPOBATh MpobiemMy/3anady u
THIIOTE3y yu4eOHOTO 3KCIEePUMEHTa, COOMPATh YCTAHOBKY M3 MPEMJIOKEHHOrO 00OPYAOBaHUS, IPOBOIUTH
OMBIT U (POPMYJIMPOBATH BBIBOJIBI,

OCYIIECTBIIATh NMPSIMBIE W KOCBEHHBbIE M3MEPEHHs (PU3NYECKHX BEJIMYUH, MPHU STOM BBIOMPATH
ONTHUMAJIbHBIA CHOCO0 HM3MEpPEHHs] M UCIOJNb30BAaTh M3BECTHBIE METOABI OLEHKH IOTPEITHOCTEH
U3MEPECHUN,

HCCIIENIOBATh 3aBUCUMOCTH MEXAY (PU3MUYECKUMH BEIMYHHAMH C HCIIOJNB30BAHHEM MPSIMBIX
U3MEPEHUH, MPH STOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJIbTAThl OJYYEHHOW 3aBHCUMOCTH
($U3NIECKUX BENIMYHH B BUE TaOIHUL U rpadUKOB, AENIaTh BBIBOIBI IO PE3YJIbTaTaM UCCIICAOBAHUS,

OMUCBHIBATh HU3yYCHHBIE CBOHCTBA BELIECTBAa (JIEKTPUUYECKHE, MArHUTHBIE, ONTHYECKUE,
3JIEKTPUYECKYIO MPOBOAUMOCTD PA3JIMYHBIX CPEN) U SJIEKTPOMATHUTHBIC SIBJICHUS (TIPOLIECCHI), UCTIONb3YS
(bu3NYEeCKHe BEINYUHBI 3JIEKTPHISCKHIH 3apsi, CHUJIa TOKA, 3JIEKTPHUYECKOE HAIPSDKEHHE, SJIEKTPUIECKOe
COTPOTHUBJICHUE, PA3HOCTh MOTEHIMAJIOB, SJIEKTPOIBIKYIIAs CHIIA, padoTa TOKA, MHAYKLUS MarHUTHOTO
nonisi, cuna Amrnepa, cuna JlopeHua, MHAYKTUBHOCTb KaTYIIKH, SHEPTUs 3JEKTPUUECKOro U MarHUTHOTIO
NOJIeH, Mepuox W 4YacToTa KojieOaHMil B KoJeOaTembHOM KOHTYpe, 3apsAl M CUJla TOKa B IPOLECcCe
rapMOHUYECKUX HJIEKTPOMArHUTHBIX KoJieOaHui, POKYyCHOE PacCTOSIHUE W ONTHYECKAsi CHJIA JIMH3BL, MTPH
OMUCAHUH TPABHJIBHO TPAKTOBATh (PU3NYECKUN CMBICH HCIOJNB3YEMBIX BEIHYUH, UX OOO3HAYEHUS U
€AMHULBI, YyKa3blBaTh (POPMYJIBI, CBA3BIBAIOIIME [AaHHYI (H3MUECKYI0 BEJIWYMHY C JAPYTUMH
BEJIMUYUHAMU,

ONUCHIBATh M3YYCHHBbIC KBAHTOBBIC SIBJICHUS M TPOLECCHl, UCHONb3Yysd (PU3NUECKUE BEIUUHHBL:
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JTMHA BOJHBI M YaCTOTA CBETA, YHEPTHS M UMITYJIbC (POTOHA, IEPHOA
NOJIypacraia, SHEPTHsl CBSI3U aTOMHBIX SIA€P, TIPU ONMMCAHUH MPABHIIBHO TPAKTOBATh (PU3NIECKUIA CMBICIT
UCTIONB3YEMBIX BEJIMYMH, UX OOO3HAYEHHMs W €IUHUIIbI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOINNE TAHHYIO
(U3NYIECKYIO BEIMYMHY C APYTUMH BETMYHMHAMH, BBIYHCISTH 3HAYCHNE (PHU3UUECKON BEJTHMUUHBI,

aHAJTU3UPOBaTh (PU3UUECKUE MPOLIECCHI U SIBJICHUS, HCIIONb3Ys (PU3NIECKUE 3aKOHBI U TPHHLIUITBL
3akoH OMa, 3aKOHBI MOCJIEN0BATENIbHOTO U MapaljIeIbHOrO COeUHEHHs] TPOBOAHUKOB, 3aKoH [[xoyns-
JleHia, 3aKOH 3J€KTPOMAarHUTHOM MHAYKLMH, 3aKOH NPSIMOJMHEMHOIrO paclpOoCTPaHEeHUsl CBETA, 3aKOHBI
OTpPaKeHMsI CBETa, 3aKOHBI TPEJOMJICHUS CBeTa, ypaBHeHUe JiHmmTedHa 115 porosddexra, 3akoH
COXpaHEeHMsI SHEePTUHU, 3aKOH COXPaHEHUs UMITYJIbCa, 3aKOH COXPAaHEHHUs BJIEKTPUUECKOro 3apsiia, 3aKOH
COXpPaHEeHMsI MacCOBOI'O 4YHCIa, MOCTyJaThl bopa, 3aKOH paguoakTUBHOIO pacrnaja, pu 3TOM pa3janyaTh
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CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA, €r0 MAaTeMaTUYeCKOE BBIPAXKEHHE M YCJIOBHUs (TpaHHLBI, OOJIACTH)
PUMEHHUMOCTH;

OIpeessiTh HalpaBiIeHHe BEKTOpa MHAYKIMH MAarHUTHOTO MOJs MPOBOJHHKA C TOKOM, CHJIBI
Awmrnepa u cunel JIopeHua;

CTPOHTD M OMHCHIBATH N300pAKEHHE, CO3aBAEMOE INIOCKUM 3€PKaJIOM, TOHKOH JIMH30H,

coOmonaTe mpaBmwia OE30MacHOrO TPyJa NMPHU NMPOBENEHUH HCCIEIOBAHUN B paMKax y4eOHOro
SKCIIEPUMEHTa, Y4eOHO-HUCCIIENOBATENbCKOM M MPOEKTHOW [JIEATENbHOCTH C  HCIOJIb30BAHHEM
U3MEPHUTENBHBIX YCTPOUCTB U 1abOpaTOPHOro 00OPYAOBAHUS,

pewmarb pacuy€éTHbIC 3a7a4l C SIBHO 3aJaHHOW (PH3MUUECKOW MOIENBbIO, UCMONB3ys (U3NYECKHe
3aKOHBI U MPUHLIMIBI, HA OCHOBE aHAJM3a YCJIOBHS 3aJa4d BbIOUpATh (PHU3UUECKYIO MOJEINb, BBIACISTDH
busndeckrie BeNUIUHBI 1 (HOPMYJIbI, HEOOXOAUMBIE IJIsi €€ PEIEHHs], TPOBOIUTh PACUEThl U OLIEHUBATH
PeasbHOCTh MOJNYYSHHOTO 3HAYeHUST (PU3MYECKOH BEIMYUHBI,

peliatb Ka4yeCTBEHHbIE 3aJa4yM. BbICTPAUBATb JIOTMYECKU HEMPOTHBOPEYMBYIO  LIEMOYKY
paccykaeHuii C OMOpOii Ha N3Yy4YEHHbBIE 3aKOHbBI, 3AKOHOMEPHOCTH M (PU3NYECKHE SBJICHHS,

HCIOJIB30BATh TP pPeIleHHH y4eOHBIX 3a7]a4 COBPEMEHHbIe MH(POPMALOHHBIE TEXHOJOIUH JJIsI
MOUCKA, CTPYKTYPHPOBAHMs, HHTEPNPETALMH U TPEACTaBJeHUs y4eOHOW U HAy4YHO-MOMYJISPHOMH
uHpopMalMy, MONYyYEHHOW W3 PA3JUYHbIX HCTOYHHMKOB, KPUTHYECKH AHAIM3HPOBATH IMOJYYaeMYIO
uH(pOpMaLIHIO;

NPUBOAUTH MPUMEPHI BKJIaAa POCCHICKUX U 3apyO€KHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHE MPOLIECCOB OKPYIKAIOLIEr0 MUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA;

HCIMOJIB30BATh TEOPETUYECKHE 3HaHHsA MO (U3MKE B IMOBCEIHEBHON JKH3HH AT OOeCredYeHus
OezonacHOCTH TpH oOOpalleHHH ¢ NpUOOpaMH M TEXHUYECKUMH YCTPOHCTBAMH, [JI COXPaHEHHs
3I0POBBS M1 COOJTFOIEHHUS] HOPM 3KOJIOTHUECKOTO MOBEIACHUS B OKPYIKAIOIIEH cpene;

paboTaTh B TPYIE C BBINOJHEHUEM pPa3JIHMYHBbIX COLMAJbHBIX pOJIeH, IIaHUPOBaTh PabOTy
IPYIIIbI, PALMOHAIBHO PaclpenessiTh OOS3aHHOCTH M IUIAHUPOBATh JAESTEIbHOCTb B HECTAHAAPTHBIX
CUTYyaLUsiX, aIeKBATHO OLIEHUBATDb BKJIAJ KaXKJOr0 U3 YYaCTHUKOB I'PYIIbI B PELICHUE PACCMATPHUBAEMOM
npoOIeMBI.

pacrno3HaBaTh (uU3MUecKHe sBJeHHs (Tpolecchl) U OOBSCHSATH WX HAa OCHOBE 3aKOHOB
9JIeKTPOAMHAMUKNA M KBAaHTOBOH (DM3MKH: DBJIEKTpUYECKas MPOBOAMMOCTb, TEMJIOBOE, CBETOBOE,
XUMHUYECKOe, MAarHUTHOE NEHCTBHS TOKA, B3aUMOJEHCTBME MAarHUTOB, 3JIEKTPOMArHUTHAS HHIYKIIWS,
AefCTBUE MAarHUTHOTO TMOJ HAa MPOBOAHUK C TOKOM W JBHXKYIIMMHACS 3apsil, 3JEKTPOMArHUTHBIE
KoneOaHuss W BOJIHBIL, TNPSMOJHMHEWHOE pPACIpOCTPAHEHHE CBETa, OTPAKEHHE, MPEJIOMIICHUE,
unTepdepenims, nudpakuus U MONAPU3ALMUS CBETa, OUCTepcusi cBera, (HOoTodeKTpuuecKuil 3ddext
(poroaddexr), cBeTOBOE MAaBieHWE, BO3HUKHOBEHUE JIMHEHYATOrO CIIEKTpa aroMa BOAOPOAA,
€CTeCTBEHHAsl U MCKYCCTBEHHAs PaJUOAKTHBHOCTB;

OMUCHIBATL HM3YYEHHbIE CBOICTBA BelIeCTBA (JJNEKTPHUUECKHE, MArHUTHbBIC, ONTHYECKHE,
3JIEKTPUYECKYIO MTPOBOAMMOCTD PA3JIMYHBIX CPEl) U JIEKTPOMATHUTHBIE sIBJIeHUs! (IIPOLIECChI), UCIONb3YS
(bu3NYEeCKe BEIUIMHBI 3JEKTPUUECKHUH 3apsill, CHJIa TOKA, HJIEKTPHUYECKOE HAIMPSUKEHHE, SJIEKTPUIECKOe
COTIPOTHUBJICHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOIBIKYIIAs CHIIA, padoTa TOKA, MHAYKLUS MAarHUTHOTO
noJjst, cuia Ammepa, cuia JIopeHia, MHAYKTUBHOCTh KAaTYLIKH, SHEPTHs 3JeKTPHYECKOr0 U MAarHUTHOT'O
NOJIeH, Mepuox W 4YacToTa KojieOaHMil B KoJjeOaTenbHOM KOHTYpe, 3apsAl M CUJla TOKa B IIPOLECCe
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KoJeOaHul, POKYyCHOE PacCTOSHIE U ONTHYECKasi CHJia JIMH3bL, TPU
OIMUCAHUU MPABUIBHO TPAKTOBATh (PUIHMUECKHIl CMBICA HCIONb3YEMbIX BEJIMYHH, X OOO3HAYeHHs M
€IVHUIIBI, YyKa3biBaThb (OPMyJIbI, CBS3BIBAIOIIME JAHHYI (OHU3UUYECKYI) BENUYMHY C JAPYTHMH
BEJIMYHHAMU,

OMUCBIBATH M3Y4YE€HHbIE KBAHTOBbIE SIBJIEHHUS W TPOLECCHI, UCTOJB3Ysd (PU3NYECKHE BETHYMHBI:
CKOPOCTb 3JIEKTPOMATHUTHBIX BOJIH, AJMHA BOJHBI M YaCTOTA CBETA, SHEPTHS U UMIYJIbC (POTOHA, MEPUOT
NoJIypacnana, YHeprusi CBsI3H aTOMHBIX siIep, MPU OMUCAHUH TPABHIBHO TPAKTOBATH (HU3UUECKUIT CMBICI
UCTIOJIb3YEMBIX BENTUYMH, UX O0O3HAYEHMsI U €IMHUIIbI, YKa3bIBaTh (POPMYIIbI, CBS3bIBAIOINUE JTAHHYIO
(bU3UYECKYIO BEIUYMHY C APYTHMH BEJTMYHHAMHU, BBIYUCIISTH 3HaUECHHE (PU3NIECKON BETUUUHBL,

aHAJM3UPOBATh (PU3UYECKUE TPOLIECCHI U SBJCHUS, UCIOJb3Ys (PU3NUECKHE 3aKOHBI M TPHHLIUIIBL
3ak0oH OMa, 3aKOHBI MOCIENOBATEIBHOIO U MAPAJUICIBHOIO COSIMHEHHS POBOAHUKOB, 3aKOH JIKOyIs—
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JleHua, 3aKOH 3JIEKTPOMAarHUTHON MHAYKLUH, 3aKOH MPSIMOJMHEHHOTO PaclpOCTPaHEHHs CBETA, 3aKOHBI
OTpPaKeHMsI CBETa, 3aKOHBI TPEJOMJICHUS CBeTa, ypaBHeHWe JiHmmTedHa 11s porosddexra, 3akoH
COXpPaHEHHs SHEPTHH, 3aKOH COXPAHEHUS MMITYJIbCA, 3aKOH COXPAHEHMs HJIEKTPHUYECKOrO 3apsiia, 3aKOH
COXpPaHEeHHs] MaCCOBOT'O YHCIIa, OCTYJIaThl bopa, 3ak0H paguoaKTUBHOIO pachana, Mpu 3TOM pa3nyaTh
CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA, €r0 MAaTeMaTUYeCKOE BBIPAXKEHHE M YCJIOBHUs (TpaHHLBI, OOJIACTH)
PUMEHUMOCTH;

ONpeNeNATh HaNpaBlieHHEe BEKTOpPAa MHAYKIUH MArHUTHOTO TOJS MPOBOJHHKA C TOKOM, CHIIBI
Awmrnepa u cunel JIopeHua;

CTPOHTD U OMHCHIBATH N300paKEHHE, CO3aBAEMOE INIOCKUM 3€PKaJIOM, TOHKOH JIMH30H;

BBIMOJIHATh SKCIIEPHUMEHTBl IO HCCIECJOBAHUIO (U3NYECKHX SIBJICHUH M TPOIECCOB C
UCTIOJIB30BAHUEM TIPSIMBIX, ¥ KOCBEHHBIX M3MEPEHMI: MpH 3TOM (HOPMYJIHpPOBATH NpobseMy/3agady |
THIIOTE3y yU4eOHOTo 3KCIEePUMEHTa, COOMPATh YCTAHOBKY M3 MPEMJIOKEHHOTO 00OPYIOBaHUS, MTPOBOIUTH
OIBIT 1 (HOPMYJIUPOBATH BBIBOIBI,

OCYIIECTBIISATh TNPSIMBIE U KOCBEHHBIE M3MEPEHMs (PU3UYECKHUX BENIWYHH, NMPH 3TOM BHIOHUPATH
ONTUMANIbHBIA CHOCO0 HM3MEpPEHHs U UCIONb30BAaTh M3BECTHbIE METOABI OLEHKH IOTPEIIHOCTEH
U3MEPEeHUN,

HCCIIEIOBATh 3aBUCUMOCTH (DPU3MUYECKHX BEJIIMYMH C HCIOJIB30BAHUEM IPSAMBIX HU3MEPEHHA: NpU
5TOM KOHCTPYHPOBATb YCTAHOBKY, (PUKCHUPOBATH PE3yJIbTAThl MOJYUYEHHOH 3aBHCUMOCTH (DU3MYECKHX
BEJIMYMH B BUze TaOIHI U rpadiKOB, A€NaTh BHIBOABI MO PE3yJIbTATaM UCCIICAOBAHUS,

cobmonaTe mpaBmwia OE30MacHOrO TPyJa NMPHU NMPOBENEHUH HCCIEIOBAHUN B paMKax y4eOHOro
SKCIIEPUMEHTa, Y4eOHO-UCCIIENOBATENbCKOW M MPOEKTHOW JeATENbHOCTH C  HCIOJIb30BAHHEM
U3MEPHUTENBHBIX YCTPOUCTB U 1abOpaTOPHOro 00OPyAOBAHUS,

pewmarb pacuyéTHbIC 3aa4d C SIBHO 3aIaHHON (PU3MUECKON MOJENbI0, HCIONB3Ys (PU3HMUECKHe
3aKOHBI U MPHUHLUIBL, HA OCHOBE aHAJM3a YCIOBHA 3aJa4d BHIOMpPATh (PU3HUYECKYIO MOJEIb, BBIACISATH
¢dusnyeckrne BeNUINHBI U (POPMYJIbl, HEOOXOAMMBIE IS €€ PEeIleHHs], MPOBOAUTh PACUEThl U OLICHUBATH
PEaTbHOCTbD MOyYEHHOTO 3HAUYEHUs (PH3HUECKOH BETHUNHBI,

OOBSICHATh MPUHLMUIBI ACUCTBUS MAIIUH, NMPUOOPOB M TEXHUYECKHX YCTPOMHCTB, pas3invarhb
YCJIOBHSI UX O€30MaCHOTO UCTIOIb30BAHUS B IIOBCEIHEBHON KU3HUY,

NPUBOAUTE MPUMEPHI BKJIAZa POCCHICKUX U 3apyOeKHBIX YUEHBIX-(DU3HKOB B Pa3BUTHE HAyKH, B
OOBSICHEHHE MPOLIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHH,

UCIIONB30BAaTh TEOPETUUECKHE 3HAHMUSA MO (PU3MKE B MOBCEOHEBHOH JKU3HM JJISI OOECTIeYEeHUs
Oe3omacHOCTH TpU OOpaineHuu ¢ npudopaMu M TEXHHUECKUMH YCTPOHCTBAMHM, IJISI COXPAHEHHS
3I0POBBS M COOJTFOIEHHS] HOPM 3KOJIOTHUECKOT0 MOBEACHHS B OKPYIKaIOIIeH cpene.
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4. CTPYKTYPA Y COJAEP)KAHUE YYEBHOM TUCIUILINHBI

4.1 O6bemM y4eOHOI UCHUTIJIHHbBI

O0beM yacoB

Bun yueOHoii padoThI BCEro mo B T.4. B 1-m B T.4. BO 2-M
Y4eOHOMY MJIaHY cemecTpe cemecTpe
O6bem OI1 95 51 44
Bcero 95 51 44
TeopeTnyeckue 3aHATHs 71 41 30
IIpakTryeckue 3aHsaTUA 24 10 14
[IpomexxyTounas aTTecTauus B
bopwme:
4.2 TemaTnueckoe NJIAHUPOBAHHE
KosnyecTBo uacos
HaumeHoBaHue pa3aesioB U TeM JTadoparop
Oobem OII Bcero Teopus Hble
padoThI
I cemecTp
Paszpen 1. ®u3uka 1 MeTOAbI HAYYHOIO 2 2 2 -
MO3HAHHSI.
Tema 1. dusuka — Hayka O npupone 2 2 2 -
Paszpen 2. Mexanuka 24 24 18 6
Tema 1. Kunemaruka 4 4 6
Jlaboparopras pabora Ne 1 Uzyuenue 2 2 - 2
IBIKEHUS TeJia, OPOLIEHHOTO
TOPU30HTAJIBHO.
Tema 2. JluHamuka. 4 4 6 -
Jlaboparopuas pabora Ne 2 Uzyuenue 2 2 - 2
IBWKEHUS OpycKa 1O HAKJIOHHOM
MJIOCKOCTH.
Tewma 3. 3akOHBI COXpaHEHMs] B MEXAHHUKE. 4 4 6 -
Jlaboparopnas padota Ne 3 2 2 - 2
UccnenoBanue cBsi3u paboThI CUIIBI C
U3MEHEHHEM MEXaHHYECKOW SHEPTUU
TeJla Ha IIpUMepe pacTAKEHUs
PE3NHOBOIO JKI'yTa.
Pazagen 3. Mouiekyasipaasi pu3uKa u 16 16 12 4
TePMOANHAMHKA.
Tema 1. OcHOBBI MOJIEKYJIIPHO- 4 4 4 -
KUHETUYECKON TEOPUH.
Jlaboparopuas padota Ne 4 Onpenenenue 2 2 - 2
Macchl BO3[lyXa B KJIACCHOH KOMHAaTe Ha
OCHOBE N3MEPEeHU 00BEMa KOMHATBI,
JABJICHUS M TEMIIEPATYPbI BO3AyXa B HEHl.
Tema 2. OCHOBBI TEPMOJUHAMUKH. 4 4 4 -
Tewma 3. ArperaTHble COCTOSIHUS 4 4 4 -
BelecTBa. Pa3oBble NEPEXOIbL
Jlaboparopnas padota Ne 5 Mzmepenue 2 2 - 2
OTHOCHUTEJIbHOH BJIAKHOCTH BO3yXa.
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Pasgen 4. SnekTpoanHammka.
Tema 1. SnekTpocTaTumKa.
Bcero Bo | cemecTpe

Pasfen 4. SnekTpognHamuka.

Tema 1 3nekTpocTaTuKa.

Tewma 2. MOCTOAHHbIV 31eKTPUYECKUni
TOK. TOKM B pa3/iMyHbIX cpejax.
Nab6opatopHasa paboTta Ne 6 MiamepeHune
3N1eKTPOEMKOCTUN KOHJeHcaTopa.
NabopatopHas pabota Ne 7 iamepeHune

3NEKTPOABVXYLLEN CUbl MCTOUYHMKA TOKA

N ero BHYTPEHHEro COnpoTUB/IEHNS.
Tema 3. MarHutHoe none.
JNIeKTPOMAarHMTHasA UHAYKL KA.
NabopartopHas pa6ota Ne 8 M3yueHune
MarHUTHOTO NOMA KaTYLIKN C TOKOM.
Pasnen 5. KonebaHusi U BO/HbI
Tema 1L MexaHuyeckue u
3NeKTpoMarHuTHble KosebaHus
Na6opaTtopHas pa6ota Ne 9
VccnepoBaHne 3aBUCUMOCTU Nepuoja
ManblX KonebaHwuit rpysa Ha HUTU OT
ANVHBI HATKU U Macchbl rpysa.

Tema 2. MexaHnyeckue un
3N1eKTPOMarHUTHbIE BOJHbI

Tema 3. OnTuka.

NabopatopHas pabota Ne 10 N3mepeHmne

nokasartens rnpesioMsieHNs CTekna.
Pa3gen 6. OcHOBbI creumanbHON
Teopun OTHOCUTENTbHOCTMU.

Tema 1 Teopus OTHOCUTENLHOCTU
Pa3gen 7. KBaHTOBas ¢u3mka

Tema 1 3neMeHTbl KBAHTOBOW ONTUKM
Tema 2. CTpoeHMe aToMma.
Na6opatopHas pa6oTa Ne 11
HabntogeHve nuHenyaToro crnekrpa.
Tema 3. ATOMHOe 54p0.
Nab6opatopHas pabota Ne 12
WccnepoBaHne Tpekos vacTuy, (Mo
roToBbIM (oTOrpapuam).

Pa3gen 8. 9neMeHTbI aCTPOHOMUU U
acTpohn3nNKN.

Tema 1. OT1anbl pasBuTUA aCTPOHOMUMN.
ConHeyHasa cuctema. [ManakTuka.
BceneHHas.

Bcero Bo Il cemecTpe

NToro

9
9
51

Il cemecTp

14
4
2

44
95

ol

14

44
95

41

o

12

30
71

14
24
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4.3 TeMmbl HHAUBHAYAJIBHBIX IPOEKTOB

B Teuenne 1 xypca KakabM OOyHArOLTUMCS BBIMOJHSIETCS HHIUBHIYAJIbHBIA MPOEKT MO OIHOHN
WIA HECKOJbKUM IUCLMIUIMHAM, B paMKax y4eOHOro BpPEMEHH, CIIELHAIbHO OTBEICHHOTO y4eOHBIM
wiaHoM (PenepanbHBI TOCYAapCTBEHHBIH 00pa3OBaTENbHBIA CTAHAAPT CpeaHero (IOJIHOro) obero
o0pa3oBaHus, yTBEPKAEHHBIN nprkazoM MunoOpHayku Poccun ot 17 anpenst 2012 r. Ne 413).

1. AnpTepHaTHBHbIE BUJIbI SHEPTUU.

2 BiusiHue BHEIIHUX (DAKTOPOB HA 3PEHHE IKOJIbHHUKA

3 .BiusiHHEe MarHUTHBIX Oypb Ha 3I0POBBE YEIOBEKA.

4 BnusiHue yNbTPa3BYKOBBIX U 3BYKOBBIX BOJIH HA POCT U Pa3BUTHE PACTEHUM.
5. Pentrenosckue nyun. Mcropust otkpeitus. llpumenenue.

6.Bona 3HakOMasi U HE3HAKOMAs.

7 UudpakpacHoe us3nydeHue — OKHO B HEBUIUMBINA MUD.

8.McTopus pa3BUTHA SJIEKTPUUECKOTO OCBELIECHUS.

9.11nazma — 4eTBEPTOE COCTOSIHUE BELIECTBA.

10.JIazepb! 1 UX MpUMEHEHUE.

11. MarnuTtHoOe nosie U ero BAUsSHUE Ha JKUBbIE OPraHU3MBI.
12.MarHuTHbIe HOCUTENU HHPOPMALTIH

13. HanorexHonorusi — o0JacTb HAYKH U TEXHHUKH.

14. 3nauenue oTkpeiTuil ['anunes.

15.Poccuiickue naypeatsl Hobenesckoii mpemuu B obnactu GU3HNKHU.
16.CoBpemeHHast SHEPreTUKa U NePCIeKTHUBbI €€ Pa3BUTHS.
17.®@u3nka u apxUTEKTypa.

18.®dopmupoBaHye NOISPHBIX CUSTHUN.

19. Benuuaiimue OTKpBITHS QU3HKHL.

20.X0n0AUIbHBbIE MAIIUHBI.

5. YCJOBUA PEAJIN3ALIUA MTPOT'PAMMBI YYEBHOM JUCHUATLINHBI
5.1 MaTepuaJibHO-TeXHHYecKoe o0ecrneyeHHe
Peanuzanus yueOHON AUCHUIUTUHBI OCYIIECTBIISETCS B yueOHOM KabuHeTe « DU3nKay.
ObopynoBanne yueOHOro kabuHeTa!
—  TIOCAQJIOYHBIC MECTA IO KOJUYECTBY OOYHArOIIUXCS;
—  pabodee MeCTO MpernofaBaTes,
—  KOMIUIEKT y4eOHO-METOIUYECKON TOKYMEHTALIUH.
TexHuueckue cpencraa 0OyUeHus:
—  KOMIIBIOTEP C JIMLIEH3HOHHBIM IPOTPAMMHBIM 00€CTIEYeHUEM,
—  MyJbTUMEIUNHBINA IPOEKTOP,
—  JKpaH.

5.2 UndopmanuonHoe odecnieuenne 00y deHust

Jns peanusanuy mporpaMmbl B OHMOIHOTEUHBIH (POHI BXOAAT yueOHUKH, Y4eOHO-METOIUYECKHE
koMiuiekThl (YMK), obecnieunBaroririe OCBOeHUE yUeOHON JUCHUIUTHHBI «Dr3uKay.

IMeuaTHble u3ganus

OcHoBHas

1. ITypeimea H.C., Baxxeesckast HE., Mcaes 1. A., Yapyrua B.M. @u3uka : 6a30BbIi yPOBEHD ;| YIEOHUK
I 00pa3oBaTeNbHBIX ~ OPTaHM3ALMH, peamr3yIOLINX O00pa3oBaTeNbHbIE MPOrPAMMBbl  CPEIHEro
npodeccuonansuoro obpaszosanus / H.C. Ilypeimesa, H.E. Baxkeesckas, [[.A. Ucaes, B.M. Uapyrun. —
Mocksa : IIpocsemenne, 2024. — 512 c.
2. Bacumbe, A A, ®muka: y4eOHUK g cpenHero mnpodeccruoHaapbHOro obpasoBaHus /
A. A. Bacunbes, B. E. ®enopos, JI. JI. Xpamo. — 2-e¢ u3a., ucnp. u non. — Mocksa : M3garenscTso
Opaiir, 2025. — 221 ¢. — (IlpodeccuonanpHoe obpazopanue). — ISBN 978-5-534-05702-7. — Tekcr :
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(mara obpamenusi: 13.05.2025).
JlonoTHUTEIBHAS

1. Iypemmesa H.C., Baxeesckas H.E., Hcaes A .A., Yapyrun B.M. dusmka
yaeOHoe mocodue, pa3pabOTaHHOE B KOMIUIEKTE C YYEOHHKOM st
MPOrPaMMBI

MPaKTUKYM IO pELIeHUIO 3ahay :

00pa3oBaTeNbHBIX ~ OpPraHW3alMil,  peasu3yriux  o0pa3oBaTesbHbIC

0a30BbIil ypOBEHb

CpenHero

npodeccuonanbuoro obpaszosanus / H.C. Ilypeimesa, H.E. Baxkeesckas, I A. Ucaes, B.M. Hapyrun. —

Mocksa : IIpocsemenne, 2024. — 236 c.

HNudopmaunonnbie pecypebl
- OBC «IPR SMART»

-3BC «IOPAUT»

- ObC «JIAHb»

6. KOHTPOJIb U OIIEHKA PE3YJIBTATOB OCBOEHMSA YUYEEHOU JUCITHILINHBI

KOHTpOJ'Ib " OLCHKa PE3YJIbTATOB OCBOCHHUA AUCHUILIMHBI OCYIICCTBIIAIOTCA MNPEMOAABATEIIEM B
npouecce NpoOBCACHUA MPAKTHUYCCKUX 33H$[TPII>'I, OLCHKHU OTBCTOB Ha KOHTPOJIbHBIC BOIPOCHI, a4 TAKIKE

BBITNTOJIHEHUA O6yLIaI-OH_[I/IMI/IC$I WHAWBUAYAJIbHBIX SaHaHHfI.

Pe3yabTaThl 00yyeHus

MeTtoabl KOHPOJISI H
OLICHKH Pe3yJIbTATOB

1) chopMupoBaHHOCTH TPEACTABIEHUH O POJU U MecTe (QU3NKU U
ACTPOHOMHH B COBPEMEHHOM HAyYHOH KapTHHE MHpPA, O CHCTEMOOOpasyroei
ponu (PHM3MKM B PAa3BUTHUU €CTECTBEHHBIX HAYyK, TEXHUKH U COBPEMEHHBIX
TEXHOJOTUH, O BKJIAAE€ POCCHHCKUX M 3apyOeXHBIX Y4YEHBIX-(QU3UKOB B
pa3BUTHE HAyKH, TOHUMaHNE (U3NIECKON CYLTHOCTH HAOIIOaeMbIX SIBJICHUH
MUKPOMHpPA, MakpoOMHUpa H Meramupa, MOHHMMaHHE POJH AaCTPOHOMHUHU B
NPAKTUYECKOH JesSTebHOCTH YeJIOBeKa U JaJbHEHIIEM HAyYHO-TEXHUYECKOM
pa3BUTHH, posu (U3UKU B (HOPMHUPOBAHHM KPyro3opa U (PyHKUIHOHAIBHOM
IPAaMOTHOCTH YeJIOBEKA JUJIs PEIIEHHsI MPAKTHYECKUX 3a1a4,

2) cpOpMHUPOBAHHOCTh YMEHHI pAacloO3HABAThb (PUIUYECKUE SIBJICHUS
(poueccrl) U OOBSCHITH UX Ha OCHOBE M3YYEHHBIX 3aKOHOB. PABHOMEPHOE H
PaBHOYCKOPEHHOE TMpPSIMOJMHEHHOE MABIDKEHHE, CBOOOJHOE TMaACHHE Tel,
IBW)KEHUE O OKPY)KHOCTH, MHEPLHs, B3aUMOJEHCTBUE TeJ, KosebarerpbHOe
OBIKEHWE, PE30HAHC, BOJHOBOE [BIkeHHWe, nuddysus, OpoyHOBCKOE
IBWKEHHUE, CTPOSHHE JKUAKOCTEH U TBEPIBIX Tell, U3MEHEHNE 00beMa TeJl MPH
HarpeBaHuu (OXJIQXKIEHHH), TETIOBOE PABHOBECHE, HCIIAPEHUE, KOHACHCALIHS,
IUTABJICHUE, KPUCTAJUIM3ALINS, KHIIEHHE, BJIAXXKHOCTh BO3AYXa, CBSI3b CpenHEH
KMHETHYECKOW DSHEPTrUH TEIUIOBOIO IBHXKEHHUS MOJEKYJI C aOCONIOTHOM
TEMIEepPaTypol, MOBBIIICHNE JaBJICHUS ra3a IpH €ro HarpeBaHUU B 3aKPBITOM
cocyne, CBsI3b MEXAY IapaMeTpaMu COCTOSIHHSI ra3a B H30IpOIeccax;
SJIEKTPU3ALUs TN, B3aUMOJEHCTBHE 3apsIOB, HArpeBaHHE MPOBOJHUKA C
TOKOM, B3aMMOJICHCTBHE MArHUTOB, 3JIEKTPOMArHUTHAS MHIYKIHS, NEHCTBUE
MAarHUTHOTO TIOJII Ha TMPOBOJHHUK C TOKOM W JABIKYLIMHCS 3apsif,
3JIEKTPOMArHUTHBIE KOJEOAHHUS W BOJHBI, NMPSIMOJIMHEHHOE PacIpOCTPaHEHHE
CBETa, OTpakeHWE, TpenoMyieHue, uHTepdepeHuus, audpakuus u
NOJISIpU3aLvsl  CBETa, MOUCTEPCHs CBeTa, (POTOSIEKTpUYeCKUd 3>PPexT,
CBETOBOE JaBJICHUE, BOZHUKHOBEHUE JIMHEHUATOrO CIIEKTPa aTOMa BOJOPOJA,
€CTeCTBEHHAsI U NICKYCCTBEHHAs PaAHOAKTUBHOCTE,

3) BiageHHWE OCHOBONONATalOIUMH  (U3NYECKIMH TOHATHSIMU |
BEJIMYMHAMH, XaPAKTEPUIYIOIUMH (U3NIECKHE MPOLECChl (CBI3aHHBIMH C

o0yueHust
Ouenka
MEPEYUCITCHHBIX
pe3yJbTaTOB OOy4YeHUs
npu BBITIOJTHEHHU
3aaHUI Ha
MPAKTHYECKHIX

3aHATUAX, TCKYLEM U
pPyOEKHOM KOHTPOJIE -

YCTHBIN OIpoc,
TECTHPOBAHUE,
Ouenka B  pamkax
MIPOMEKYTOUHON
aTTeCTaLVH:
KOHTpOJIbHast  padora,
i epeHIPOBaHHBIN
3a4er.
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MEXaHUYECKUM JBIKEHHEM, B3auUMOJEHCTBUEM Tell, MeXaHUYeCKUMU
KONeOaHUsMH M BOJHAMHU, aTOMHO-MOJIEKYJISIPHBIM CTPOCHHEM BEINECTBa,
TEIJIOBBIMU  INPOLIECCAMH;  BJIEKTPUYECKUM U MAarHUTHBIM  TOJIIMHY,
SJIEKTPUYECKUM TOKOM, 3JIEKTPOMATHUTHBIMH KOJEOAHUSIMH M BOJHAMU,
ONTUYECKUMHU SIBICHUSIMH, KBAHTOBBIMU SIBJIEHUSIMH, CTPOEHHEM aToMa u
aTOMHOIO SIApa, PaJAMOAKTHBHOCTBIO);, BJAJEHHE OCHOBOIOJATAIOIIIMH
ACTPOHOMMYECKUMHU  TMOHATHUSAMH,  TO3BOJSIIOIIMMHM  XapaKTepu30BaTb
MPOLIECChl, MPOUCXOAALIME Ha 3BE34aX, B 3BE3JHBIX CHCTEMax, B
MEKTaJJaAKTHIeCKON cpene; MBUKEHHE HEOECHBIX TeJ, 3BOJIOLUI0 3BE3d H
BcenenHoir,

4) BrajeHWe 3aKOHOMEPHOCTSMH, 3aKOHAMH M TEOpPUsIMH  (3aKOH
BcemupHoro tsaroteHus, I, II u III 3akonel HbOTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKOH 5SHEpPruM, 3aKOH COXPAaHEHUs  HMIIyJbCa, IPUHLMNII
CYNepno3uLUN CHJ, TNPUHLUI PaBHOIPABHOCTH WHEPLMAIBHBIX CHCTEM
OTCYETa, MOJIEKYJIAPHO-KMHETHYECKYI0 TEOPUIO CTPOEHUs BEIECTBA, Ia30BbIC
3aKOHBI, MEPBbIN 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPAHEHUs 3JIEKTPUYECKOrO
3apsna, 3akoH Kynona, 3akoH OMa i1s yyacTka Lemnu, 3akoH Oma is oJHOM
3JIEKTpUYECKON 1enu, 3akoH Jlxoyna - JleHna, 3akOH 3JI€KTPOMAarHUTHON
UHAYKLMM, 3aKOH COXpPAHEHUs JHEPruH, 3aKOH MPSAMOJIMHENHOIo
pacrpoCTpaHEHHUsl CBETA, 3aKOH OTPA’KEHUs CBETA, 3aKOH MPEJIOMJICHUS CBETA,
3aKOH COXPaHEHMs SHEPTUH, 3aKOH COXPAHEHUsl UMITyJIbCa, 3aKOH COXPAaHEHUs
3JIEKTPUYECKOrO 3apsiid, 3aKOH COXPAHEHUs] MAacCOBOIO YHMCNA, MOCTYJAThI
Bbopa, 3aKk0H pagroaKkTUBHOIO Pacraia); yBEPEHHOE HCIOJIb30BAHIE 3aKOHOB
U 3aKOHOMEPHOCTEH NMpH aHau3e PU3NIECKUX SIBICHUH U MPOLIECCOB,;

5) yMeHue yuYuTBIBaTh TIPAHULBl MPUMEHEHHs] H3yYEHHBIX (PH3HMUECKUX
MOJAEJNIeH: MaTepuajbHasl TOUKA, HHEepPLUaIbHasl CUCTEMa OTCYETa, UAeaIbHBbIN
ra3, MOJAENIU CTPOCHUS Tra30B, SKUAKOCTEH U TBEPABIX TeJ, TOUYCUHbIN
3JIEKTPUYECKUH 3apsAf, siAepHas MOJEb aTOMa, HYKJIOHHAsi MOAENIb aTOMHOTO
AIpa MPU peLIeHnN PU3NIECKHX 3a1aY;

6) BIazieHue OCHOBHBIMH METOJAMH HAYYHOTO TO3HAHUS, HCIIOJIb3yEMbBIMH
B (u3uKe: NPOBOAWTHL TNPsSMbIE M KOCBEHHBIE H3MEPEHUs (PHUIUUECKUX
BEJIMYMH, BIOHPAast ONTUMAJIBHBIN CIIOCO0 M3MEPEHHS U HCIIONIb3Ys1 H3BECTHBIC
METOJbl OLIEHKM MOTPEIIHOCTEe W3MEPEHH], NPOBOAUTH HCCICIOBAHUE
3aBUCHMOCTEH (PU3NYECKUX BEIMYHH C MCIOJBb30BAHUEM IPSIMBIX H3MEPEHHI,
OOBSICHATD MOJYYEHHBIE PE3YJIbTATHI, HCIIONb3Ys (PU3UUECKUE TEOPUH, 3aKOHBI
U TIOHSTHS], U JIeNIaTh BBIBOMBI, COONIFOAATh MpaBHia O€30MacHOro TpyAa MpH
NPOBENECHUN HCCIICIOBAHUI B paMKax y4eOHOro 3SKCIepUMeHTa M y4eOHO-
UCCIIENIOBATENIbCKOM ~ AEATENbHOCTH  C  HUCIOJNb30BaHUEM  LU(PPOBBIX
U3MEPUTEITBHBIX YCTPOWCTB u 71a00pPaTOPHOTO o0opynoBaHus,
c(OPMHUPOBAHHOCTb MPEACTABICHUA O METOJaX IMOJNYYEHHUsT Hay4YHbBIX
ACTPOHOMUYECKUX 3HAHUM;

7) cpOopMHPOBAHHOCTbP YMEHHsI pellaTh pPacUETHBIE 3aJa4d C SIBHO
3aMaHHONW (PM3MYECKOW MOZAENBbI0, HWCHOJb3ysd (PU3NYECKHE 3aKOHbI U
NPUHLUIB], HA OCHOBE aHAJIN3a YCJIOBHS 3a4aud BBIOMpaTh (HU3MUECKYIO
MOJIEJb, BBIAEATh (PU3HUECKHE BETUUUHBI H (POPMYIIBI, HEOOXOAUMBIE IJIS €€
peuleHusi, MNPOBOAUTb PACUETBl M OLEHHUBATb PEAJBbHOCTb IOJYYEHHOTO
3HaueHuss (U3NYECKOH BENMUMHBL, pellaTh KAauyeCTBEHHBIE  3ajau,
BBICTPAaNBAasl JOTHYECKH HEMPOTUBOPEUMBYIO LIEMOUKY PACCYKACHUMI C ONIOPOH
HA M3Y4YE€HHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NIECKUE SIBIICHUS,

8) chopMHPOBAaHHOCTH YMEHMS NPUMEHSTH IOJYYEHHBIC 3HAHHS IS
OOBSICHEHUSI yCIOBUN MPOTEKaHWs (PU3HUECKUX SIBIEHUH B NPUPOAE M IS
NPUHATHUS TPAKTHYECKUX PEHICHUH B MOBCEIHEBHON JKU3HU ST 00ECTIeUSHHSI
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6e3omacHOCTH Tpu OOpameHnH ¢ ObITOBBIMH MPHOOPAMH M TEXHHYECKUMHU
yCTPOWMCTBAMH, COXPAHEHUS 3JOPOBbS U COOJIOEHHUS] HOPM 3KOJIOTHYECKOTO
MOBEJICHHUS B OKPY’KaroOIIel cpesie; MOHUMaHHe HEOOXOIUMOCTH NMPHUMEHEHUS
NOCTHXXCHUI busnku 51 TEXHOJIOTU IJ1s1 PaLMOHAIBLHOTO
NPUPOAOIIONB30BAHNS,

9) chopMHupPOBAaHHOCTL COOCTBEHHOW TMO3WIMMU 1O OTHOIICHHK) K
¢usnyeckoll MHpOpPMALMU, MOJY4aeMOH W3 Pa3sHbIX HCTOYHUKOB, YMEHUH
UCTIONB30BaTh LHU(POBBIE TEXHOJOTUH [UJIsI TIOWCKA, CTPYKTYPHUPOBAHHUS,
UHTEPIpETallud W  MPENCTaBJIeHHs y4eOHOH W HAYYHO-IOMYJISIPHOH
uHpOpPMALIMY, pA3BUTHE YMEHUH KPUTHYECKOrO aHajh3a IMOJy4aeMOi
uHpOopMauy,;

10) oBnaneHne yMEeHUSIMHU pabOTaTh B IPYIIIE C BBHIOIHEHUEM Pa3JIMYHbBIX
COLMANBHBIX  pOJIeH, TIUIaHUPOBaTh padOTy  TPYIIBL,  PAHOHAIBHO
pacmpenensaTb AeATENbHOCTb B HECTAHAAPTHBIX CHTyalUsX, aJCeKBATHO
OLICHWBATh BKJIAJ K&KIOrO M3 YYaCTHUKOB TIPyNNbl B  peIIEHHUE
paccMaTpuBaeMOii IPOOIIEMBI,

11) oBnanenue (chOpMHPOBAHHOCTH MPEACTABICHUN) MPABUIAMH 3aMHUCH
dusnuecknx Gopmyn peabedHO-TOUEHHOH cucteMbl obo3HaueHui JI. bpaiis
(st cnenbIx ¥ cIaboBUIAIINX OOYHAIOLITIXCST).
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