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Pabouas mporpamma pazpaborana Ha ocHoBe TpebGoBanuit @I'OC cpemnero o6iero
00pazoBaHusl, MPEABSIBISIEMBIX K CTPYKTYpE, COAEPKAHHIO U pe3ysbTaTaM OCBOEHHUS yUeOHOM
JUCLHUIUINHBI «DHU3UKa», B COOTBETCTBHU C TpeOoBaHUsIMU DenepasbHOr0 FOCyIapCTBEHHOTO
00pa30BaTEIbHOIO CTaHAApPTa CPEeJHEro (IOJHOro) obuiero oOpa3oBaHMs IS CHEHHATBHOCTH
21.02.05 «3emenpHO-UMYIIECTBEHHBIE OTHOIIEHUS» Npuka3 o0 yrBepxkaeHnu ®I'OC CIIO ot
12.05.2014r. Ne 486 ¢ usmeHeHusAMHU U ponoiaHeHusMu ot 14.09.2016r.; ¢ yuerom [IpumepHoii
OCHOBHOM 00pa3oBaTelIbHOM @porpaMMbl CpenHero ofmero o0pa3oBaHus, OJ0OpPEHHOM
pemeHreM (enepalbHOTO y4eOHO-METOANIECKOr0 OOBEIMHEHHUS MO 00ImeMy 00pa30BaHHIO
(mpotoxoi ot 28 uroHs 2016 r. Ne 2/16-3); B cOOTBeTCTBHM ¢ PeKOMEHIAMSIMHU 110 OpraHU3aluu
IIOJTy4EHHUs CpeJHero obuiero oo6pa3oBaHus B IIpeJesiaX OCBOCHUS 00pa30oBaTeIbHbBIX IIPOrpaMM
CpeqHero npogecCHoHaTHFHOr0 00pa3oBaHys Ha 0a3e OCHOBHOTO 00IIEero 0Opa3oBaHuUs C yIEeTOM
TpeOOBaHMH (enepaabHbIX TOCYIapCTBEHHBIX 00pa30BaTEeNIbHBIX CTAHOAPTOB M IIOJTydaeMOi
npodeccuyd WM CHENHMAIBHOCTH CPEAHEro mnpodeccHoHaIbHOro 00pa3oBaHUs (IHCHMO
JlemaprameHnTa rocygapCTBEHHOW IOJUTHKUA B cepe MOATOTOBKH pabouux kaapo u JI10
Muno6prayku Poccun ot 17.03.2015 Ne 06-259 ¢ u3MeHEHHAMH U JOIMOJHEHHSMH OT 25 Mas

2017 r., mpotokox Ne3).

OJOBPEHO Ha 3acenanuu npeaMetHoit komuccun Y TBEPKJIAIO

€CTECTBEHHO-HAYYHbBIX U MaTeMAaTHYeCKHX 3aM. IUpeKTopa mo yuebHoit paboTe

JUACITATIITAH 'ATIOY CO «CKCMI'C»
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PEIIEH3US

Ha PabGouyro nporpammy yue6HOM AyCIMIVIMHEL « DH3HKa»,
IporpaMmy HOATOTOBKH CITELIHaIKCTOB CPeAHEro 3BeHa
puis crierpanbHOCTH 21.02.05 «3eMenbHO-UMYIIeCTBEHHbIE OTHOLLIEHUS»
Ha 6aze ocHOBHOro o61jero o6pa3oBaHus C IoyyeHHeM cpefHero obiero o6pasoBaHus

ITporpamMy cocraBwia TamboBueBa Hatamis BiaauciaBoBHa  — IIperojaBareiib
FAIIOY CO «CapaToBCKMII KOMIeMK CTPOUTENbCTBA MOCTOB U THUAPOTEXHUYECKHUX
COOpY>KEHU».

Pabouass mporpaMma AUCLIMIVIMHBEl «PH3MKa» IpefHa3HauyeHa [/ CIeLMaJbHOCTH
21.02.05 «3eMeIbHO-UMYILIECTBEHHbIe OTHOLIeHUs» . [IpescTaBiaeHHas IIporpamma 6asupyercs
HAa 3HAHMAX, IIOJIyUYEHHBIX CTYZeHTaMW IpU M3yueHMM (U3MKM B OCHOBHOM IIKOJIE, H
cootBetcTByeT TpeboBaHusiM @I'OC CIIO, u npodusis TeXHUYECKUX CITelMalbHOCTeH.

NannHas mporpamMMa paccydTaHa Ha 121 vac ayAWTOpHOM Harpy3kd 4 60 yacoB
CaMOCTOSATebHOMN paboThl CTYZEHTOB.

IlporpamMma HampaBieHa Ha ()OPMHpDOBaHMe JIMYHOCTHBIX, MeTalpeJMeTHbIX |
NpeAMETHBIX  pe3y/bTaToB ocBoeHuss ¢wusuku. B IIporpamme mpeMeTHbIe pe3yJ/bTaThl
ocBoeHUs (U3MKY (POPMHUDPYIOT IpejCTaB/]eHUs O PO U MecTe (U3MKUA B COBpeMeHHOMH
HayyHOM KapTHMHe MHpa;  B/aZleHHe OCHOBOIO/IAraloIUMKU (PU3NYeCKUMH IIOHATUAMHY,
3aKOHOMEDHOCTSMY, 3aKOHaMH{, TEeOPHAMM M OCHOBHBIMM METOJaMM HayyHOro II03HaHUf;
yMeHue pellaTh (U3MUECKUe 33aud ¥ INPUMEHATb IO/yueHHble 3HaHUA A1 00bACHEeHUs
YC/IOBMM TIDOTeKaHWsl (PU3MYECKHMX SABJEHMN B IPHPOZe W JAJIs1 TIPUHATHUS IIPaKTHYeCKUX
pelLlleHui B NOBCEJHEBHOM >KM3HM; COOCTBEHHYIO ITO3MLIMIO 110 OTHOLUEHHIO K (DM3MUecKoit
MH(pOpMaIyH, IT0Ty4yaeMo} U3 pasHbIX HCTOUHKKOB.

ObyueHue AaHHOM NporpaMMe IpeAIIo/iaraeT MCII0/Ib30BaHie aKTUBHBIX (opM 00yueHust
U crioco6CTByeT AOCTIDKEHUIO BBICOKOH YCIIeBaeMOCTH CTYAEHTOB.

ITporpamma mnpezriosaraeT M3yuyeHWe MaTepyaja pas/IAYHOIO YPOBHS CJIOKHOCTH, UTO
TIOMOraeT IperiojaBaresito JuddepeHIIPOBaHHO MOAXOUTE K KOHTPOJIIO U OLIEHKe 3HAHUH.

Ilporpamma peajusyeT IIOAXOZ K IIOACOTOBKE CIELMaJMCTOB, IIpe/Io/ararolyii
GosbiIyr0 camocTosTe/bHY 0 paboTy. O6yueHue faHHOM IIporpaMme IO3BOJIMT COPMHPOBATh
GbynzgameHT ripodeCcCHOHaIBHOM ITOATOTOBKY CTYeHTa.

IIpenozaBare/ib BHICIIEl KaTerOpyUu P
¢umana CamI'YTIC B r.CapaTtose W T.A. KybankuHa
Iogmucy T.A. KyGaHkuHO! 3aBepsito
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1. IOACHUTEJIbBHAS 3AIINCKA

1.1 O0mas xapakTepuCTHKA Y4eOHOH JHCHUIIHHBI

PabGoyas nmporpamma o6iieobpazoBaTenpHOM  y4eOHOH  JUCHUILIAHBI — «DH3UKA»
IpeAHa3HadeHa Ui M3y4eHHs QU3UKH B Ipefesax OCBOSHHS OCHOBHOM HpOQecCHOHATBHOM
obpazoBarensHOoi nporpammbsl CIIO (OIIOIT CITO) Ha 6a3e ocHOBHOro o0mero o0pa3oBaHUs
IIPY [IOITOTOBKE CIEIUAUCTOB CPETHETO 3BEHA.

PaGouas mporpamma paspaborana Ha ocHoBe TpeGoBauuit @I'OC cpemHero o6Imero
o0pa3zoBaHMsl, MPEABSIBISIEMbIX K CTPYKTYPE, COAEPKAHHUIO U pe3yJbTaTaM OCBOCHHS y4eOHOH
JUcUMILTAHBl «Du3ukay, B COOTBETCTBUU C PexomeHpanusMu 1o OpraHu3aldyd IOJYYCHHS
cpenHero ofImero oOpa3oBaHHS B Ipe/ielax OCBOSHHS 00pa3oBaTEIbHBIX IPOTPaMM CPEIHEro
npodeccruoHaipbHOro o0pa3oBaHusi Ha 0aze OCHOBHOrO oOwIEro o00pa3oBaHHUS C Y4YETOM
TpeboBaHMM (eaepanbHbIX TI'OCYJapCTBEHHBIX 00pa3oBaTENbHBIX CTAHJAPTOB U IOJIy4aeMOU
npoecCHH WK CIHENHATBHOCTH CpPEIHEro MpoQecCHOHATBHOTO 00pa3oBaHus (TIHCHMO
JlemapTamMeHTa rOCyIapCTBEHHOM IMOJUTHKUA B cdepe MOAroToBkKH pabdoymx kaapo u IO
Muno6puayku Poccuu ot 17 mapra 2015 r. Ne 06-259 ¢ u3MeHEHHSIMHU U JOTIOJHEHUSMU OT
25.05.2017 r, mportoxon Ne3); Ha ocHoBanuM [IpumMepHO# mporpamMmsl 061meoOpa3oBaTeIbHON
qucuumigeel - «@u3zuka» Uil NpoQEecCHOHATBHBIX  00pa3oBaTENIbHBIX  OpraHu3alii,
pexomennoBanHoit DI'AY  «OUPO» pang peanu3auuu OCHOBHOM  IpOo(eCCHOHATIBHOH
obpazoBarenpHO# nporpammbl CIIO Ha 6aze oCHOBHOrO 00Imero oOpa3oBaHUs C IOIy4YECHHEM
cpeanero obuero oopazopanus (nmpotokos Ne 3 ot 21 uronst 2015 r., peructpalluOHHBIA HOMED
peuensuu 384 ot 23 wmrons 2015 r..), ¢ yuerom IlpumepHO# OCHOBHO# 00pazoBaTEIbHOM
IpOTrpaMMBI CpelHero obiero oOpa3oBaHus, 0JOOpPEHHOH perneHneM (enepalpHOr0 ydeOHO-
METOIMYECKOro 00BeAHHEHHUS 0 obuiemMy obpazoBanuio (mpoTokos oT 28 utoHs 2016 roga Ne
2/16-3); nmpukasza 06 yrBepxaenuu OI'OC CIIO or 12.05.2014r. Ne 486 ¢ u3MeHeHHSIMH U
nononHeHusMu oT 14.09.2016r. ]

Conepxxanue nporpaMMbl « OU3uKa» HaIPABJICHO Ha JOCTHKEHUE CIEAYIOIUX eei:

® OCBOGCHHE 3HaHWM O (YHIAMEHTAIBHBIX (HU3MYECKMX  3aKOHAX W MPHHIMIAX,
JIeXKAIUX B OCHOBE COBPEMEHHOU (PU3NYECKOH KapTUHBI MUpa; HauboJiee BYKHBIX OTKPBITUSX B
obnactu (HU3MKH, OKa3aBIIUX ONIPEACIIOIIESE BIMSIHUE HA PA3BUTHE TEXHUKU M TEXHOJOTHH;
METO/aX HayYHOTO IO3HAHUS TIPUPOJIBL;

e OBJaJCHHE YMEHHUSAMH MPOBOJAWTH HAONIONCHUs, IIJTAHUPOBATH W  BBIIOJHSTH
SKCIEPUMEHTHI, BBIABUTATH TUIIOTE3Bl U CTPOUTH MOJENH, IPUMEHSATH MOJNydYeHHbIE 3HAHUS IO
¢usnke s OOBSCHEHUS pPa3sHOOOpa3sHBIX (U3MUECKUX SIBJIEHUH M CBOMCTB BEILLECTB;
IPaKTUYECKU UCIIOJIb30BATh ¢buznyeckue 3HaHUS; OLIEHUBAThH JIOCTOBEPHOCTH
€CTeCTBEHHOHAYYHOH MHGPOpMAaIn;

® pa3BUTHE II03HABATENBHBIX WHTEPECOB, HWHTEIUIEKTYaJbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEH B Tpolecce MPUOOPETeHUs 3HAHUM M YMEHHMH 1Mo (HU3MKE C HCIIOIBb30BaHHEM
Pa3IHYHBIX HCTOUHHUKOB UH(OPMALUU U COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTHH;

e BOCHHTaHHWE YOEXKICHHOCTH B BO3MOXHOCTH IIO3HAHUS 3aKOHOB IPUPOJIEI,
UCIIOJIb30BaHMsI JOCTI)KEHHH (u3uku Ha Oylaro pa3BUTHS YEJIOBEUCCKOW IUBHIIM3ALMH;
HEOOXOJUMMOCTH COTPY/IHHYECTBA B IIPOI[ECCE COBMECTHOI'O BBHIIOJIHEHUS 3a/1ay, YBaXKUTEIBHOIO
OTHOINEHHS K MHEHHWIO OINTOHEHTa IpH OOCY)XIEeHHH IpobjIeM eCTEeCTBEHHO-HaydHOIO
COIEpXKaHHUs; TOTOBHOCTH K MOPIbHO-3TUYECKOH OLEHKE HCIIOJIB30BAHUSA  HAYYHBIX
JOCTIDKEHHH, YyBCTBA OTBETCTBEHHOCTH 3a 3aLUTY OKPY)KarOLIEH Cpe/bl;

® ICIOJIb30BaHHE IPUOOPETEHHBIX 3HAHUM U yMEHUH NI PELICHMs IPaKTHYECKUX
3a71a4 IIOBCEIHEBHOM XU3HHU, obeceyeHus: 6e30IacCHOCTU COOCTBEHHOM JKU3HHU, PAlMOHAILHOIO



IPUPOIOINOIb30BAHUS M OXPAaHbl OKPYKAIOLIEH Cpe/lbl U BO3MOXKHOCTh IPUMEHEHHUS 3HAHUH [TPH
pEIIeHUH 3a/1a4, BO3HUKAIOIMIKX B MOCTIEIYIONIeH TPpOheCcCHOHATBHOM AeSITETHHOCTH.

B nporpamMMy BKIIIOYEHO COZAEp)KaHME, HANpaBICHHOE Ha (POPMHUPOBAHHE y CTYIEHTOB
KOMIIETEHIIHH, HeOOX0oauMBIX s KadecTBeHHOro ocsoeHus OITOIT CIIO na 6a3e OCHOBHOrO
obmmero o0pa3oBaHUs C MOJYYEHHEM CPEIHEro oOIero o6pa3oBaHus; IPOrpaMMbl OATOTOBKH
cnenuanuctoB cpeadero 3BeHa (IIIICC3). Ilporpamma yueOHo¥M aucuuruinHbel «Dusukay
ONpENENIeT CcoAepKaHhue ydebHOro Marepuana, IIOCIENOBATENbHOCTh €ro H3ydYCHH,
pacrpeleneHne y4eOHBIX YacoB, TEMaTHKy pedepaToB, WHAWBHAYATBHBIX MPOEKTOB, BHIBI
CaAMOCTOSITENBHBIX paldOT, YYHTHIBasg CHEUU(UKY MpOrpaMM MOArOTOBKH CIEHHATHCTOB
CPEIHEro 3BEHa, OCBaMBaeMOH crenuanbHOCTH. B ocHOBe y4yeOHOU mucuMIuIuHbl «Du3uKay
JEeXHUT YCTaHOBKAa Ha (OPMUPOBAHHE Y CTYIACHTOB CHCTEMBI 0A30BBIX MOHATHHA (GU3WKH |
NPEACTaBICHUH O COBPEMEHHOW (U3MUYECKOH KapTHMHE MHpPa, a TakXKe BbIpabOTKa YMEHHIMA
IPUMEHATh (PU3MYECKUE 3HAHUS KaK B IPO(QECCHOHANBHON NEATEIbHOCTH, TaK ¥ JUIS PEIICHUS
KU3HEHHBIX 3a/1a4.

MHorue 1onoxxeHusl, pa3BuBacMble GU3UKOH, paCCMATPUBAIOTCS KaK OCHOBA CO3JaHUS M
HCIOJb30BaHUs MHGOPMAIMOHHBIX UM KOMMYHHKAMOHHbIX TexHosoruii (MKT) - ogsoro us
HanboJiee 3HAYUMBIX TEXHOJOTHYECKHX JOCTHKECHUH COBpEMEHHOM NMUBMIM3aNun. Ou3nka Jaer
KII0Y K TOHMMAHUIO MHOTOYHCJICHHBIX SBJICHHH M TPOLECCOB OKpYyXKaromiero mupa (B
€CTECTBEHHO-HAy4YHBIX O0JIaCTSIX, COLMOJIOTMH, SKOHOMHKE, S3bIKe, JUTeparype ¥ ap.). B
¢usuke GOpMHPYIOTCS MHOTHE BHIBI JAEATENFHOCTH, KOTOpPBIE HMEIOT MeTalpeIMeTHEIHN
xapakrep. K HMUM B NepByIO ouepenb OTHOCATCSA: MOJETHUPOBAHHE OOBEKTOB M IPOIECCOB,
IIPUMEHEHUE OCHOBHBIX METOJOB  IIO3HAHUS, CHUCTEMHO-UHDOPMAUMOHHBIA  aHAIH3,
bopMynupoBaHHE THUIIOTE3, aHATM3 W CHHTE3, CpaBHEHHE, OOOOINEeHHE, CHCTeMAaTH3aIlHs,
BBISIBJICHHE NPUYMHHO-CIECICTBEHHBIX CBS3€H, NOUCK aHAJIOrOB, YINpaBJIEHHE OOBEKTAMH U
npoueccaMy. VIMEHHO 3Ta JUCLMIUIMHA I103BOJSET IO3HAKOMUTH CTYACHTOB C HAyYHBIMH
METOJaMH II03HaHMs, HAydUTh MX OTJIMYATh THIOTE3y OT TEOPHUH, TEOPHIO OT IKCIEPUMEHTA.
dusvka HUMeEET O4YeHb OOJBIIOE M BCEBO3PACTAIOINEE YHCIO MEXIUCIHHUIUIHHAPHBIX CBS3CH,
IIpUYEM Ha YpOBHE KaK IIOHSATUHHOIO ammapara, Tak U HHCTpyMeHTapus. CkazaHHOE MMO3BOJISET
paccMaTpuBaTh (U3UKY KaK METaJUCIMIUIMHY, KOTOpas IPEIOCTaBISET MEXIUCIIUILIHHAPHEIA
SA3BIK ISl ONIMCAHUs HayYHOU KapTUHBI MHpA.

Quzuka sBIAETCS CUCTEMOOOpa3youMM (HaKTOPOM /I €CTECTBEHHOHAYYHBIX YUYECOHBIX
IIPEAMETOB, ITOCKONBKY (PM3MYECKHEe 3aKOHBI JIS)KAaT B OCHOBE COJACPXKAHHS XUMHH, OMOJIOTHH,
reorpaduy, acTPOHOMHHM W  CHEHHMAJIBHBIX  JUCHMIUIMH  (TEXHHYECKas  MeXaHHKa,
JJIEKTPOTEXHHUKA, OJEKTPOHUMKAa M Jp.). YuebHas gucuummHa «@Pus3mka» Co3qaer
YHHUBEpCAIbHYIO 0a3y s u3ydeHHs oO0ImenpodecCHOHATbHBIX M CIEUHATBHBIX TUCIHILINH,
3aKaapiBas (QYHOAMEHT JUld Tocieayromero oOydeHus cryneHToB. OOnamas JIOTHYECKOM
CTPOHHOCTBIO U ONHUPA’ACh Ha SKCIEpUMEHTalbHble (DaKThl, yyeOHas aucuuiuinHa «Du3mkay
bopMHpyeT y CTYyIEHTOB IOUIMHHO HaydyHOE MHpPOBO33peHHe. Du3mka SBISETCS OCHOBOM
YUYEHHS 0 MaTepHAIbHOM MHUPE U pelaeT IpoOIeMbl 3TOr0 MUPA.

Nzyuenne Gu3uku B IpOPECCHOHAIBHBIX  00pa3oBaTENbHBIX  OpraHU3aIMAX,
pealn3ylomux 00pa3oBaTeNbHYIO0 IPOrpaMMy cpeaHero oomero obpa3oBaHus B Ipeenax
ocsoeHust OIIOII CIIO Ha 6a3e 0CHOBHOrO 00LIEro 0oOpa3oBaHusl, UMEET CBOM OCOOCHHOCTH B
3aBUCUMOCTH OT NpOoduist nmpohecCHOHATBHOr0 00pa3oBaHus. DTO BBIPAKAETCS B COAEPKAHUU
00y4eHHUs, KOJIMYECTBE YacOB, BBIACIAEMBIX Ha U3yYEHHE OTIEIBHBIX TEM IPOTrpaMMBL, IITyOuHE
UX OCBOEHHS CTYACHTaMH, 00bEME U XapakTepe IMPaKTHYECKUX 3aHSITHUH, BUIAX BHEAYIAUTOPHOMH
CaMOCTOSITEIbHOM pabOThI CTYIEHTOB.

[Ipu ocBoenmn cnenuanbHOcTel CIIO TexHMYeckoro npodmis MpodeccCHOHAIBHOTO
oOpazoBanus (U3WKa H3ydaeTcs YriyOneHHO, Kak npoduibHas y4yeOnas AUCLUUIUIMHA,
yYMTBIBAIOIAS CHeNUGUKY OCBaMBAaEMBIX CIeMalIbHOCTEH. B comepxanum y4yeOHOH
IUCHMIUTMHEI 10 (U3HKE TMpH IOATOTOBKE CIIEIHATBHOCTAM TEXHHYECKOTo HpoduiIs
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npodecCHOHATBHOTO  00pa3oBaHMs  HPOPHIBHOH  COCTABIAIONICH  SBISAETCA  pasflel
«IJEKTPOIMHAMHUKAY, TaK KaK OOJILIIMHCTBO Tpodeccuit u cneunansHOCTeH OTHOCSIIUXCS K
3TOMY IMPO(HUITIO, CBA3AHBI C IJIEKTPOTEXHUKON U HIIEKTPOHHUKOH.

Teopetuyeckue cBeACHNUS 0 (HU3UKE AOTOIHIIOTCS JEMOHCTPALIMSIMH U na6opaTopran
pabotamu. M3yuenue obiieobpa3oBaTenbHON yaeOHOU quctumuHb! «DPu3nkay 3aBepInaeTcs
MIOZBEICHHEM HTOTOB B OpME SK3aMEHa B paMKaX MPOMEXYTOYHON aTTECTALlUU CTYICHTOB B
npouecce ocBoenust OIIOII CIIO ¢ nonyyenuem cpensero obmero obpaszosanus (IIIICC3).

1.2 MecTo y4eOHO# AUCHHUIIHHBI B Y4eOHOM IJIaHE

YyebHnas pucnuiummHa «@u3uka» SABASETCS NpoQMIbHOM 001eodpa3oBaTeIbHON
y4eOHON TUCHHUILUIMHOM, U3 00s3areapbHON nmpeameTHoN obnactu «EctecTBernsle Hayku» OI'OC
cpenHero obmero o0pa3oBaHus A/ BCEX CHELUANBHOCTEH TEXHUYECKOro IPOGHIIS U U3ydaeTcs
B obOmieobpazoBarenbHoM 1ukie yuebHoro rrana OITOIT CITIO na 6aze ocHOBHOrO 00IIero
00pa3oBaHHUs C OJyYEHHUEM CPEIHEro o0LIero o6pa3oBaHusl.



1.3 Pe3yabTaThbl 0OCBOEHHS Y4eOHOH QHCIUILIMHBI

Tabmvma 1.3.1 - ®opmbl 1 METOIBI KOHTPOJISI ¥ OLIEHKH Pe3yJIbTaTOB OCBOCHMS Y4eOHOM NUCIUIUIMHEI «Du3ukay

Pe3yabTaThl

OcHOBHbIE 10KA3aTeJIN OLUEHKHU pPe3ysibTaTa

(DOPMLI H ME€TOAbI KOHTPOJIA H
OLCHKH

JIMYHOCTHBIE pe3yJibTaThbl

— YYBCTBO TOPIOCTH U YB@KEHUS K MCTOPMU U AOCTHXKEHUAM
OTe4yecTBeHHOW  (U3MYECKON Hayk; (U3MUECKH TIpaMOTHOE
noBeficHHe B MPO(ECCHOHANBHOM NEeATEeNbHOCTH U B OBITY NpH
ofpaienuu ¢ npubopaMu U yCTpoicTBaMy;

— TpOsBIEHUE IPAXXIAHCTBEHHOCTH, IATPUOTU3MA; - 3HAHUE UCTOPHU
CBOEH CTpaHbl, AOCTHKEHUI OTEYECTBEHHbIX YUEHBIX;- COOMIOAECHNE
npaBui 6e30macHoOro odpaleHus ¢ npudopaMu 1 yCTpoicTBaMU

HHrepnpeTanys pe3ynbTaToB
HaOMIOIeHNH 32 AeSITeILHOCThIO
00yuyarolerocs B poLecce 0CBOCHUS
00pa3oBaTeNIbHOM IPOrpaMMmbl

— TOTOBHOCTb K IPOJOJDKEHHIO OOpa3oBaHMsl M MMOBBIILEHUS
KBanudukaLuy B W3OpaHHON NMpodecCHOHATBbHON NEATENIbHOCTH M
00BEKTHBHOE OCO3HAHKE posiy (PU3HUECKUX KOMIETEHLIH B 3TOM;

— YMEHME CaMOCTOATENbHO [J00BIBaTh HOBbIE Jns  ceOs
(u3uueckue 3HAHWA, UCIONB3YS UL 3TOrO JOCTYNHbIE MCTOUHUKU
nHdopManuy;

— yMEHHE BbICTpauWBaTh KOHCTPYKTHBHbIE B3aWMOOTHOLIEHHS B
KOMaHJie 10 pelleHHIO OOIIMX 3a]a4;

NPOABJICHUE AKTUBHOM XMU3HEHHOU MO3ULUH;- AEMOHCTpanusa
FOTOBHOCTH K CAMOCTOSITEIbHOM, TBOp‘{GCKOﬁ ACATENBbHOCTHU -
CO3HATEJIBbHOE OTHOLIEHUE K MPOAOJDKEHHIO o6pa308anml

WHrepnperalys pe3ynbTaToB
HaOJIOJeHUH 32 AeATENBHOCTHIO
00y4aroLerocs B poLecce OCBOCHHUS
00pa3oBaTeNbHON IPOrpaMMBI

— yMEHHWE YMNpaBJiTh CBOEH IO3HABATENbHOM JEATEIbHOCTHIO,
NPOBOAMTH CAMOOLIEHKY YPOBHS COOCTBEHHOT'O MHTEJUIEKTYaIbLHOTO
Pa3BHTHS;

— yMeHHE UCNOJIb30BaTh JOCTHKEHUA COBPEMEHHOM (u3nyeckoi
HayKu U (PU3MYECKUX TEXHOJOTMH IUIs TMOBBILIEHUS COOCTBEHHOIO

MHTENIEKTyaJIbHOTO pa3BUTHSI B BbIOpaHHOH mpodeccHoHanbHOM
JeSITeNbHOCTH;

— AeMOHCTpauLys chOPMUPOBAHHOCTH MHPOBO33PEHHUS, OTBEUAIOLIETO

COBPEMEHHBIM peallisiM;- AEMOHCTPALUs HHTepeca K JOCTHKEHUSIM
bu3HyecKoil HaykH

MHTepnpeTalys pe3yibTaToB
HaOJIOeHWH 32 AeSITeIbHOCTBIO
00yyaroLIerocs B NpoLecce OCBOSHUS
00pa3oBaTesibHOM IPOrpaMMbl

MeTanpeaAMETHbIC PE3YyJIbTAaThl

—~  KCMOJIL30BaHHE Pa3IM4YHBIX BUIOB N03HABATEJILHOM
NeATENbHOCTH [JIsi pewieHus (u3Mueckux 3aaad, NpHUMEHEHe
OCHOBHBIX METOJIOB MO3HaHKs (HaOII0JeH!s, OIUCAHUS, U3MEPEHMS,
IKCMIEPHMEHTA) ISl W3YYeHMsSI PA3JIMYHBIX CTOPOH OKpYXKarolei
LelCTBUTENBLHOCTH; HCMOJNI30BAHWE OCHOBHBIX HHTENJIEKTYalbHBIX
onepauuii: MOCTaHOBKHM 3a/ia4H, (JOpMYJIMPOBAHHUS THIIOTE3, aHATH3a
W CHHTE3a, CpaBHEHMs, O00OOINECHUS, CHCTEMAaTH3aLlMM, BbIABJICHHUS
PHYHHHO-CJIEICTBEHHBIX CBAA3EH, NoMcKa aHaJIoroB.,

— JIeMOHCTpalus ciocoOHOCTE! K y4eOHO-UCCIen0BaTeNbCKOM U
MPOEKTHOM NEATENHHOCTH;
— HCIIOJIb30BaHME Pa3IMYHbIX METOJOB PEIICHHUs NPAKTHUYECKUX 3a1a4;

UCIIOJIb30BAHNE PA3IMYHBIX PECYPCOB ISl JOCTHXKEHUS
MOCTaBJIEHHBIX LieJIeH

JlaGopaTOpHO-NPaKTHIECKUE 3aHATHA
CemuHapsl

Y4eOHo-npakTHUeCKUe KOHPEepEeHLUH
Konkypcsl

Onumnuast




(opmynupoBaHKsT BBIBOJOB MJIsI K3Y4YEHUS Da3IMYHBIX CTOPOH
(usuyecknx OOBEKTOB, SBIEHUHM M INPOLECCOB, C KOTOPbIMHU
BO3HHKaeT HEOOXOAMMOCTh CTAIKMUBAThCI B MNpodeccOoHaNbHOM

Cepe;

- yMeHHe TIEHEepUpoBaTb HAEH U
HeoOXouMBIE 1UTS UX pea3aLuy;

— YMeHHE MCIT0JIb30BaTh PA3JIMYHBIE UCTOUHUKH JUIS TIOJNyYEHHs
¢u3nueckoii  MHGpOPMALMK, OLEHUBAaTh €€ JOCTOBEPHOCTb JUISA
IOCTHXEHHS XOPOLLIMX PE3yIbTaTOB B NPodecCUOHANBHOM chepe;

— YMeHHe aHANM3UpOBaTh M TPENCTaBIATH WH(OPMAIHUIO B
pa3IuYHBIX BUAAX;

— ymeHue MyONIMYHO MNPENCTaBIATh pPe3yJbTaTbl COOCTBEHHOTO
FICCNE0BAHHUS, BECTH AMCKYCCUM, NOCTYIIHO M I'PaMOTHO COYeTas
coziepxanne U GOpMbI IPEACTaBIsIEMON NHPOPMALIUH

onpenesiaTb CpeacTBa,

— MpOBEIEHUE CAMOCTOATENLHOTO MOUCKa (hu3ryeckoil nHdopmaLmu ¢
HCIIONIb30BaHUEM Pa3IMYHBIX UCTOUYHUKOB (HayYHO-NOIMYISPHBIX
M3JaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);

— HCIOJIb30BaHUE KOMIBIOTEPHBIX TEXHONOTHH 111 00paboTKH 1
nepenayy puznueckoit MHGOpPMaLHK 1 ee NPeNCTaBIEHUs B pa3IMYHbIX
¢dopmax;

— KpUTHYecKas OLIEHKa JOCTOBEPHOCTU (PU3NUECKON HHPOpMaLHH,
MOCTYMaoeN U3 pa3HbIX UICTOYHHUKOB;

— JIEMOHCTpauLus ClIOCOOHOCTH CaMOCTOSTENbHO UCIIOIb30BaTh
HEOOXOqUMYIO HH(OPMAIMIO [UTS BHINOJIHEHHS OCTABJIEHHBIX Y4eOHbIX
3ajady;

— coOJoaeHne TeXHUKHU 0€30MMaCHOCTH, TUTHEHBI,
pecypcocbepexeHust, PaBOBbIX U ITUYECKUX HOPM, HOPM
MH(OPMALIMOHHOM 6€30M1acHOCTH

[ToaroroBka pedeparoB, LOKJIA/I0B,
KypCOBOE NPOEKTHPOBaHMUE,
JICTIOJIb30BAHHUE 3JIEKTPOHHbIX
HICTOYHUKOB.

Hab6nroneHue 3a HaBbIkaMu paboThI B
rno6abHbIX, KOPIOPaTUBHBIX U
JIOKaJIbHBIX MHPOPMALIMOHHBIX CETAX.

TpEAMETHLIE PE€3YJILTAThI

— c(OpMHPOBAHHOCTH MPEACTABIECHUM O POJIU U MecTe (PU3UKU B
COBPEMEHHOH Hay4yHON KapTHHE MHpa; MOHUMaHHe (GU3NUECKOM
CYIIHOCTH HaOurogaeMeiX BO BceesieHHON siBNeHUH, posd (GU3UKU B
(dopmupoBaHHM  Kpyrosopa U (YHKIMOHAJIbHOM TIPaMOTHOCTH
Yernopeka i peLIeHHsI MPaKTUYEeCKUX 3aau;

— BNajeHMe OCHOBOMOJAralOUIMMHU (UIUYECKUMH TOHSITHUSIMHY,
3aKOHOMEPHOCTSIMM,  3aKOHaAMH UM TEOpHMsMH;  YBEPEHHOe
HICTIONB30BaHKE (PU3NUECKOM TEPMUHOJIOTHU ¥ CUMBOJIUKH;

— 3HaHMWE CMbICNa NOHATHIL: (U3HUECKOe sBIEHHE, TUMOTE3a, 3aKOH,
TEOpHsi, BEILIECTBO, B3aWMOJCHCTBME, JNEKTPOMarHUTHOE IOJie, BOJIHA,
(GOTOH, aTOM, aTOMHOE SAPO, HOHH3UPYIOLIME M3IYYeHHUs, MNIaHeTa,
3Be3/1a, ralakTuka, BeeneHHas;

— 3HaHMe cMbIcia (GU3MUIECKUX BETHYMH: CKOPOCTh, YCKOPEHHE, Macca,
CHJIa, UIMITYJIbC, paboTa, MeXaHUUeCKast SHEPTUsl, BHYTPEHHsISI SHEprus,
abCcoNIoTHas TeMIepartypa, CpeAHssl KHHeTHUeCKas 3HEPTUsl YacTHIL
BELIECTBA, KOJUYECTBO TEIUIOThI, JJIEMEHTAPHbIH SNEKTPHIECKH 3apsz;

— 3HAHHE CMbICIa U3NIECKIX 3aKOHOB KJIACCHYECKOM MEXaHHKH,
BCEMUPHOTO TATOTEHHs, COXPAHEHHs SHEPTHH, UMITYJIbCa U
3JIEKTPUUYECKOTO 3apsia, TEPMOJAMHAMHKH, 3NEKTPOMArHUTHOM HHAYKLIHH,
¢doroaddexra

OnepaTUBHBIN KOHTPOJIb: IPOCMOTP U
o0cyxaeHue N0KIanoB, pedeparos;
NpOBEpKa ¥ OLIEHKA Npe3eHTalui




— BJaJieHHE OCHOBHBIMU METOJAMH
HCIIONb3YEMbIME B (H3HKE:
U3MEpeHHeM, IKCIIEPUMEHTOM;;

— yMeHus 00pabaThiBaTh pe3yNbTaThl U3MEPEHUI, OOHAPYKUBATH
3aBUCHMOCTb MEXOYy (GM3MYECKUMM BEIMYMHAMHM, OOBACHATH
HOJIyYeHHbIEe Pe3yJIbTaThl U AeJIaTh BBIBOIBI;

—  copMHPOBAHHOCTb YMEHHUS pellaTh GU3NIECKHe 3a1auH;

HaY4HOTO
HaOJIIOIEHUEM,

[MO3HAHUS,
OIKMCAaHHUEM,

YMEHHE [e1aTh BLIBO/BI HA OCHOBE 3KCIEPHMEHTANIBHBIX JaHHbIX;

— yMEHHe ONpeeNniTh Xapakrep (u3uyeckoro npouecca 1o rpaduxy,
Tabnuue, Gopmyne;

— yMeHUE U3MEPSTH PAA PU3UUECKUX BEJIMUUH, IPEACTaBIIAS
pe3yJIbTaThl U3MEPEHUH € YHETOM UX IOTPeLIHOCTEH;

— TPUMEHSTH NOJTy4YEHHbIE 3HAHUS U1 pelieHus PU3HUECKUX 3a1a4

OnepaTHBHbIA KOHTPOIb!

B YCTHOM WJIM IUCbMEHHOM (opMe;
TECTHPOBAHKE; IPOCMOTP U OLEHKa
OTYETOB M0 N1ab0paTOpHBIM paboTam
Py0exHblif KOHTPOJIb:

NMCbMEHHAask KOHTpOJIbHAsA paboTa;
KOMOMHHMPOBaHHBIH OMPOC

— c(opMHpOBAaHHOCTb YMEHMS NPUMEHATh MOJyYEHHbIE 3HAHUS
ISl OODBSACHEHHS YCJIOBHM TNpoTekaHus (U3MUECKUX SBIEHUH B
npupoze, npopecCHOHaNbHOM chepe U Wi MPUHATUS MPAKTUUECKUX
PELUICHUH B NI0BCEIHEBHOM XXU3HH;

— c(OopMUPOBAHHOCTH COOCTBEHHOW MO3MLMHU MO OTHOLICHUIO K
¢du3ryeckoit HHpopMaLKHY, TOJNY4aeMOM U3 pa3HbIX MCTOYHUKOB

YMEHHUE NPUBOAUTDL NMPUMEPHLI NPAKTHYECKOTO UCIIOJIB30BAHUA
(‘bPISH‘{CCKHX 3HAHMH: 3aKOHOB MEXaHHUKH, TEPMOAWHAMUKHU U
SJIEKTPOANHAMUKHA B SHEPIrE€TUKE, PA3TTUIHBIX BUIOB JICKTPOMArHUMTHBIX
M3quEHHﬁ JUISL pa3BUTHUA paiuo U TeHCKOMMyHHKaHI/lﬁ, KBAHTOBOM
Q)I/BI/IKH B CO3JIaHHUH il)lepHOﬁ OHEPIre€TUKH, JIa3€POB; NMPUMEHATH
TMOJIYYCHHBIC 3HAHUA U1 PEIICHUSA (1)111314'-16C1(HX 3aja4

OnepaTUBHBIM KOHTPOJIb:

IPOCMOTP U 00CYKAEHUE JOKJIAIOB,
pedepatos; npoBepka 1 OLEeHKa
npe3eHTauum




B

pesynpTare OCBOeHHMA yueOHOM aucrmmiuHbl «Dusmka» y oOydaromuxcs

bopmupyroTcs 00IIHe KOMIIETEHITHH U IHYHOCTHBIE Pe3yJIbTAThI:

Tabnuna 1.3.2 — OOuye KOMIIETEHIIUU U JJUYHOCTHBIE Pe3yJIbTaThl
cnenuanbHocTh 21.02.05 «3eMenpHO-UMYIIIECTBEHHbBIE OTHOIIEHHS», IPHKa3 00 YTBEPXKACHUU
OI'OC CIIO ot 12.05.2014r. Ne 486 ¢ uameHeHussME U gonoHeHusMu ot 14.09.2016r.

Kon

HaumeHoBaHue pe3yJibTaTa 00y4eHUs

OK 01

[ToHWMAaTh CYIHOCTh W COLMATBHYIO 3HAYMMOCTD CBOEH Oy myIueil mpodeccuu, MposBIIATE K Hel
yCTOMYUBBIN HHTEPEC.

OK 02

AHaJIPBPIpOBaTL COUMAJIBHO-3KOHOMHYECKHUE U IOJMTUYECKHE HpO6J’IeMI>I U [POULECCHI,
UCIOJIB30BATH  METOIBI T'YMaHUTApHO-COUMOJIOrHYECKUX HAayK B  pa3JIMYHBIX BHIOAX
npombeccuox-lanbﬂoﬁ Y COLMAJILHON NESITENbHOCTH.

OK 03

OpraHu3oBbIBaTh CBOIO COOCTBEHHYIO JEATENBHOCTb, ONPENENATh METOAbl U CHOCOOBI
BBINOJIHEHHS NTPO(ECCHOHANIBHBIX 3a/1a4, OLEHHBATh UX 3P ()EKTHUBHOCTb ¥ Ka4€CTBO.

OK 04

Pewatp HpOﬁHCMLI, OLICHMBATh PUCKU U NPUHUMATh PEIICHHUS B HECTAHAAPTHBIX CUTYALMAX.

OK 05

OC}'HIGCTBJISITL IOMCK, aHaJIM3 U OUEHKY PIH(bOpMaI_II/IH, HEOOXOMUMOM IJII INOCTAaHOBKU H
peIeHus HpO(beCCI/IOHaJ'IbHLIX 3ajady, HpOd)eCCHOHaJILHOl"O W JIMIHOCTHOI'O Pa3BUTHA.

OK 06

Pa6oTraTh B KOJJIEKTHBE M KOMaHze, oOecreyrBaTh ee CIUIoYeHHe, I(GPEKTHBHO OOIIAThCA C
KOJUIEraMH, PyKOBOJCTBOM, OTPEOUTENSIMH.

OK 07

CaMOCTOSATENLHO OInpeneyIATE 3ada4du HpO(i)CCCI/IOHaIILHOFO H JIAYHOCTHOI'O pa3sBUTHA,
3aHUMaThbCA CaM006pa30BaHPICM, OCO3HAaHHO ITAHUPOBATh ITOBBIILICHUE KBa.III/I(bI/IKaHI/II/I.

OK 08

CraBuTh  LleNM, MOTHBMPOBATH  JAEATEAbHOCTh  IMOMYUHEHHBIX, OPTraHU30BBIBATH U
KOHTPOJIUPOBATH MX PabOTy C MPHUHATHEM Ha ce0sl OTBETCTBEHHOCTH 3a PE3YJIbTAT BBIMOTHEHHUS
3aIaHMI.

OK 09

BBITh TOTOBBIM K CMEHE TEXHOJIOTHH B NPO(hEeCCHOHATEHOMN TeATENbHOCTH.

OK 10

Oco3HaBath u IIpUHUMATh OTBETCTBEHHOCTD 3a 3KOJIOTHYECKHUE TMOCIENCTBUA
HpO(beCCHOHaJ’IbHOPi JEATEIBbHOCTH, cobmoaarth pEeriaMeHTsl 1o 3KOJIOTHYECKOM 0€30MacCHOCTH U
NpUHOUIIBEI  palliOHAJIbHOTO NIpUpOaOII0JIb30BaAHNA, BbI6I/IpaTb CIIocoObI ITOBBIICHUSA
3KOJIOTHYECKOM 0e30MacHOCTH npod)eccuor{anbﬂoﬁ AEATEIILHOCTH OpraHu3aliu.

OK 11

Hcnonb3zoBaTh TIpPAHLIMIIBI COLMAJIbHOI'O NMAapTHEPCTBA B PEryJIMPpOBaHUH CQUHAAIIBHO-TPYOOBBIX
OTHOLIEHUH B noapas3fcJICHUH, OpraHu3aluy.

OK 12

Hcnonp30BaTh pe3ynbTaThl Hay4yHBIX HCCIENOBaHUM B NPO(ECCHOHANBHOM IeSTeTbHOCTH,
y4acTBOBAaTh B MPOBENCHHHM M OPTaHM3ALMH HAYYHBIX HCCJIEJOBAHMN IMOJ PYKOBOACTBOM,
OPOBOAMTh W  OPraHM30BHIBATH  JIOKANbHBIE  HAydHblE MCCIENOBaHMS B  00JacTH
npodecCHOHANBHOMN NeITeIbHOCTH.

OK 13

CoOmopate INpaBuila TEXHHKH 0€30IIACHOCTH, HECTH OTBETCTBEHHOCTh 3a OpraHU3aLHIO
MEpONpPHUATUH IO obeceYyeHHI0 0e30IIacCHOCTH TPy Ia.

JIP 6

[IposBISIOMIHNIA yBaXKEHHE K JIFOIAM CTapliero IOKONEHHs U TOTOBHOCTh K YYaCTHIO B
COLHAJILHOM MOJIEPXKKE M BOJIOHTEPCKUX IBIKSHHSIX

JIP 7

Oco3zHaromui TNIPHOPUTETHYIO UEHHOCTH JIMYHOCTH YEJIOBEKA; yBa>Kaxomm>'1 CO6CTBCHHy}O u
YYXXYI0 YHUKAJIbHOCTh B PA3JIMIHBIX CHTYyallMAX, BO BCEX (bopMax U BUJaX OCATCJIBHOCTH.

JIP 8

ITpOsBISAIONIMI ¥ JEMOHCTPUPYIOLIMI YBa)KEHUE K IIPEICTABUTENSAM PA3IUUHBIX
3THOKYJBTYPHBIX, COLIMATbHBIX, KOH()ECCHOHATBHBIX M MHBIX Ipyrn. ConpryacTHbIN K
COXPaHEHHUIO, MPEYMHOXEHUIO U TPAHCIALMU KYIbTYPHBIX TPAAULMN 1 HEHHOCTEN
MHOTOHAI[HOHAIBHOTO POCCUICKOr0 rocy1apcTaa

JIP 9

Coburomaro1umit ¥ nponaras IMpyroMKi IpaBuiia 340pOBOro U 6e30MacHoro 00pasa XHU3HH,
CIOpPTa; MpeayNpeX AR THO0 MPeoJ0NIeBAIOIIHI 3aBUCUMOCTH OT aJIKOTOJIA,

TabakKa, ICUXOAKTUBHBIX BEILECTB, a3aPTHBIX UIP U T.1. COXPaHSIOWUM IICUXOJIOMHIECKYIO
yCTOWYHUBOCTh B CUTYATUBHO CJIOXKHBIX MJIH CTPEMHUTEIBHO MEHSIOIMXCS CUTYALHsX

JIP 10

3aboTspiics 0 3alIUTE OKPY>KaroIIei cpelsl, COOCTBEHHOM M Uy>K0# 0€30MacHOCTH, B TOM
qricie nuppoBoi

10



KOHTpOJ'IB H OLCHKa pE€3YJIbTATOB OCBOCHHUA AHUCHIHUIIIIMHBI «DU3nKa» OCYIIECTBIIACTCA

npenoagaBareyiEM B IPOLUECCE NMPOBEACHUSA TECCTUPOBAHHKS, @ TAKXKE BBINIOJIHCHHUS O6y‘{a}OHII/IMI/ICH

1ab0paTOPHBIX,  MPAKTHYECKHX

H

CaMOCTOATCIBbHBIX

paboT, TBOpPYECKHX 3a/JaHuM,

WHIMBUIYaTbHBIX 3aJJaHUH, HallMCaHUs pedepaTa, MOATOTOBKH MH(OPMAIIMOHHBIX COOOIICHHIHA,
B TOM YHCJI€ BBIIIOJIHEHHBIX C IIOMOLUBIO MYJIbTHMEIUAHON KOMIBIOTEPHON Mporpammsl Power

Point.

@DopMBI U METOIBI KOHTPOJISI U OLIEHKH PE3yJIbTATOB OOYYEHHS MO3BOJISIOT MPOBEPSTH Y
obydaromuxcss He TOJNBKO CHOPMHPOBAHHOCTh NPEAMETHBIX pPE3yJIbTaTOB,, HO W pPa3BUTHE

JIMYHOCTHBIX U METAIIPEAMETHLIX PE3YJILTATOB O6y‘{eHI/I}I.

Tabnuua 1.3.3 - KoHTpoJIb ¥ OIIEHKA Pe3yJIbTATOB OCBOCHUS YU€OHOM MUCHUILTHHBI « DU3nKa»

cnenransHOCTh 21.02.05 «3eMenpHO-UMYLIECTBEHHBIE OTHOILEHUS», IPUKa3 00 YTBEPKICHUU
@I'OC CIIO ot 12.05.2014r. Ne 486 ¢ uamenenusamu u gononseHusmu ot 14.09.2016r.

Pe3ynbraTel 00y4eHuUs
(ocBOEHHBIE YMEHHUS, YCBOCHHBIE

Konp! popmMupyeMbIx
00LIMX KOMIIETEHUUH 1
JIMYHOCTHBIX

@DOopMBI ¥ METOIBI KOHTPOJIS ¥ OLEHKH
pe3yJbTaTOB 00y4eHUS

3HAHU)
pe3yJIbTaToB
3namo
CMBICJI MOHSATHIA: ¢usuyeckoe OK1-6,9 Texymuii KOHTpONs B (OpPME TECTHPOBAHU,
SBJICHWE, TUIOTE3a, 3aKOH, Teopus, JIP 6-10 HHMBHIYALHOTO ~  YCTHOIO ompoca,
BEILIECTBO, B3aNMOJIEHCTBYE, BBITTOJTHEHUSA TBOPYECKUX 3aaHuH,
3NIEKTPOMAarHUTHOE  IIOJIE, BOJIHA, 1a00paTOPHBIX M CAMOCTOATENbHBIX padoT.
¢otoH, aToM, aTOMHOE  A1po,
VOHM3UPYIOIWE W3ITyYeHUs, IIIaHEeTa,
3B€3/1a, raJlakTHKa, BeeneHHas;
CMbICJT pusnyecknx BEJTHYHH: OK1-6,9 Texymuii KOHTponb B (OpME TECTHPOBAHUS,
CKOPOCTh, YCKOPEHHE, Macca, CHiIa, UM- JIP 6-10 VHIUBUYaJIbHOTO YCTHOTO ompoca,
IyJbC, paboTa, MexaHU4YecKas 3Heprus, BBIIIOJIHEHHSA TBOPYECKHUX 3aJaHuH,
BHYTpEHHSAS  OHeprus, abcoiroTHas 71200paTOPHBIX ¥ CAMOCTOSATENBHBIX PadoT.
TeMIiepatypa, CpenHss KHHETHJYecKas
9HEPrys YacTUL] BEIIECTBA, KOJMIECTBO
TETJIOTBI, 3JIEMEHTapHBIN
JNEKTPUYECKHUI 3apsz, HaNpsKEHHOCTh
9NIEKTPUYECKOr0 TOJs, 3JIEKTpUYecKas
€MKOCTBb; INEKTPUYECKHUH TOK,
IUVIOTHOCTh  TOKA, JJEKTPOABMKYILAS
CcHIIa, NOTEHIHAT, HalpspDKeHUe,
WHIYKUHA MarHuTHOTO o,
MarHUTHBIH IIOTOK, HHIYKTHBHOCTb,
TI0Ka3aTelNb NPENOMIICHUS CPeIbl;
CMBICI (usuyeckux 3aKOHOB OK1-6,9 Texkymuii KOHTponb B (OpME TECTUPOBAHUS,
KJIACCUYECKON MEXAHMKH, BCEMUPHOIO JIP 6-10 UHIUBUAYaIbHOTO YCTHOI'O ompoca,
TATOTEHUs,  COXPAHEHMS  JHEPTHH, BBINIOJTHEHUS TBOPYECKHX 3alaHuH,
UMITyJIbCa U JJIEKTPUYECKOro 3apsja, 71a00paTOpPHBIX M CaMOCTOATENBHBIX padorT,
TEePMOAMHAMUKH,  JJIEKTPOMArHUTHOM 3aIIUTHI pedeparos U MOATOTOBKH
UHYKLUY, ¢doroaddexra; Npe3eHTalui.
TPENIOMJICHHS. M OTPAXKEHHsI CBETa
BKJIaA POCCHICKHUX H 3apyOexHbIX OK1-13 Tekywuit koHTponb B ()OpME TECTUPOBAHMA,
y4YeHbIX, OKa3aBIIMX  HauOOnbIIEe JIP 6-10 WHIUBUIYaJTBHOTO YCTHOTO ompoca,
BIIAHUE HA Pa3BUTUE QU3UKH. BBINIOJTHEHHSA TBOPYECKHX 3a7laHAH,
1aGOpaTOPHBIX M CaMOCTOATENBHBIX  padorT,
3aIMUThI pedepaTos u MOATOTOBKU
Mpe3eHTauui.
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Ymemo:

OMHCBHIBATH 7} 00BSICHATH OK1-6,9 Texymuii KOHTposib B (OpME TECTHPOBAHHUS,

(u3nyeckue sIBJEHHSI H CBOICTBA JIP 6-10 HHIUBULYAIbHOT O YCTHOIO orpoca,

TeJ: [BIKEHHEe HeOeCcHbIX Tel U BBITIOJTHEHHS TBOPYECKHX 3aJaHu,

UCKYCCTBEHHBIX  CI[yTHHKOB  3eMIIy; 71a00paTOPHBIX M CAMOCTOSATENBHBIX PaboT.

CBONCTBA ra3oB, XHIKOCTEH U TBEpPABIX

Tell; 3JEKTPOMAarHUTHYIO WHIyKLHIO,

PacrnpoCTpaHEHUE 3JIEKTPOMArHUTHBIX

BOJIH; BOJIHOBBIE CBOWCTBAa  CBETa,

M3IydeHWEe W  TOrJIOIIeHHe  CBeTa

aToMoM; (oTodddekT;

OTJIMYaTh THIOTE3bl OT HAYYHBIX OK1-6,9 Texymuif KOHTposnb B (OpME TECTHPOBAHHA,

TEOPHUI; JIP 6-10 UHIMBUIYaJIBbHOTO YCTHOTO orpoca,
BBIIIOJTHEHUSA TBOPYECKUX 3aJaHul,
1ab0paTOpPHBIX M CaMOCTOATENBHBIX palorT,
3aIIUTHI pedepaTtoB U MIOATOTOBKH
NpE3EHTaLUH.

aenaThb BBIBOJbI Ha OCHOBE OK1-6,9 Texymuif KOHTpOJIb B (popMe  BBIIOJIHEHHA

OKCIIEPMMEHTAIbHBIX JaHHBIX; JIP 6-10 71ab0paTOPHBIX M CAMOCTOSATENBHbIX paboT.

IIPUBOAUTH NpUMepBbl, OK1-6,9 Texymmii KOHTpOJIb B ¢dopme

NMOKa3bIBAKOIIHeE, YTO: HAOIIOAECHUS U JIP 6-10 UHIMBUAYaTbHOTO YCTHOTO U IHCbMEHHOTO

SKCIIEPUMEHT SBJIAIOTCS OCHOBOHM 1A OIpoca, 3allMUTHl pedepaTtoB M IOArOTOBKU

BBIZIBWDKEHHsS] THIIOTE€3 U TEOpHI, Npe3eHTalu.

MO3BOJISIIOT ~ NPOBEPUTh  MCTUHHOCTb

TEOPETUYECKHX BHIBOIOB; (U3NYECKas

TEOpUs. JaeT BO3MOXKHOCTb OOBACHATH

U3BECTHBIE  SBJIEHMA  IPUPOABI U

Hay4Hbl€ (aKThl, NpEeACKa3bIBaTh eLIe

HEU3BECTHBIC SIBJICHUS,

NPUBOAUTDH npuMepsbl OK1-7,9 Texkymui KOHTponb B (OpME TECTHPOBAHUS,

NPaKTHYeCKOIo HCIOJIb30BaHUS JIP 6-10 WH/IUBUTYaJIBHOTO YCTHOTO orpoca,

dbu3nyecKkux 3HaAHMI: 3aKOHOB BBIIIOTTHEHUSA TBOPUYECKHUX 3aJaHuH,

MEXaHUKH, TEPMOJUHAMHUKH U 1ab0opaTOpHBIX M CaMOCTOSTENbHBIX paboT,

JJIEKTPOAMHAMUKH B 3HEPIETHKE; 3aIIUTHI pedeparoB u IIOATOTOBKU

Pa3NMYHBIX BHUIOB 3JEKTPOMAarHUTHBIX [Ipe3eHTalU. )

M3ITy4eHUH Mg pasBUTHA pajuo U

TEJIEKOMMYHHKALWH, KBaHTOBOM

¢usuk B CO3MAHWUM  SOEPHOM

JHEPreTHKH, JIa3epOoB;

NPHMEHATh NoJly4YeHHble 3HAHUS Ul OK1-7,9 Texymuii KOHTpONb B (OpME TECTHPOBAHUS,

pelieHus pU3NYECKUX 3a1ad; JIP 6-10 HHIVBHUIyallbHOTO  IMCHMEHHOIO  OIIpOCa,
BBITIOJTHEHUSA 7Tab0paTOPHBIX U
CaMOCTOSATEIbHBIX PaboT.

onpeaenasiTb Xapaktep (pU3UIECKOro OK1-6,9 Texywmuii KOHTponb B (hOpME TECTUPOBAHUS,

npouecca 1o rpaguky, Tabuuue, JIP 6-10 HMHIUBHIYalbHOTO YCTHOTO M IHMCBMEHHOIO

dbopmyie; OIpoca,  BBHINOJHEHUS  1abopaTOpHBIX U
CaMOCTOATENBHBIX paboT.

U3MepsATh psAA (U3NYECKUX BEJIUYHMH, OK1-6,9 Texywmuii KOHTpoab B (hopMme J1abOpaTOPHBIX

MIPEACTaBNsAS pe3yJbTaThl U3MEPEHUN C JIP 6-10 pabor.

Y4YETOM MX MOrpEIIHOCTEH;

HCIO0JIb30BaTh npuoGpeTeHHbIe OK1-13 Texymuit KOHTpoOJIb B (OpME TECTHPOBAHUS,

JIP 6-10 UHIUBUAYAJIBHOIO YCTHOTO M ITMCBMEHHOTO

3HaHUSl U YMEHHsI B NPaKTUYeCKoi
JesiTeIbHOCTH M [OBCEJHEBHOH
KH3HU:

IS obecrnieueHus 6e30MacHOCTH
KU3HEIEATENHHOCTH B IpoLecce
UCTIOJTb30BAHUS TPAHCIOPTHBIX
CpencTB, OBITOBBIX 3JEKTPONPHOOPOB,
CpelCcTB paznuo- U
TeJEKOMMYHUKALIOHHOMN CBSA3H;

ompoca, 3aWuThl pedepaToB M MOATOTOBKH
IPE3EHTALUM.
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OLICHKH BJIUSIHUS Ha OPTaHU3M YEIOBEKA
U Jpyrue OpraHu3Mbl 3arps3HEHHUA
OKpY>KaroLEeH Cpembl;

PalMOHANIBHOTO MPUPOIOIIOIb30BAHUS
U 3aLUTHl OKPY>KAIOLIEeH Cpefbl.
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1.4 Copnep:xanue y4yeOHOH JHCHUILIHHBI

Brenenue

Ousuka — ¢yHIaMeHTalIbHas HayKa O IPUPOJIE.

EcTecTBEHHO - HayYHBIH METO/ TIO3HAHUS, €r0 BO3MOXKHOCTH U TPaHHUIIbI IPUMEHHMOCTH.
OKCIEPUMEHT U TeOpHsl B IPOLIecce MO3HAHUS IPUPObL. MoaenupoBanue GU3NIECKUX SABICHHUM
¥ IpoleccoB. Ponb SKCepuMeHTa W TEOpPHUH B TIpollecce IMO3HAHHS MPHpOoIsl. Dusmyeckas
BenuuuHa. [lorpemHocTy u3MepeHud (u3nMyeckux BeauyuH. Ou3nyeckue 3aKOHbL | paHHUIbI
OPUMEHUMOCTH (U3MdYecKuX 3aKoHOB. [loHsATHE O Qu3nveckoit KapTHHE MHpa. 3HAYCHHE
¢usuku npu oceoenuu npodeccuit CI1O u cnenmansHocreit CITO.

1. Mexanuka

Kunemaruka. Mexanuyeckoe  aBmxenue. Ilepememenne. Ilyts.  CxopocTsb.
PaBHOMepHOE mNpsSMONMHEWHOE IBUXKEHUE. YcCKopeHHe. PaBHOmepeMeHHOe MNpsIMOIUHEHHOE
neikenne. CoOomHoe maneHuwe. J[BukeHHe Tena, OpOIIEHHOTO IOJ YIJIOM K TOPU3OHTY.
PaBHOMEpHOE JBUKEHHE 10 OKPYKHOCTH. ‘

3akonsl mMexamukn Hprorona. Ilepspiii 3akon Hprotona. Cuma. Macca. Vmmyisc.
Bropoii 3akon HeroToHa. OCHOBHO# 3aK0H Kjaccudyeckoil nuHamuku. Tpetuit 3akoH HproToHa.
3aKOH BCEMHpPHOTO TAroTeHMs. [paBuranmonHoe nosne. Cmia TspkectH. Bec. Crnoco6sl
u3MepeHus Maccol Tell. CHiIbl B MEXaHHUKE.

3aKkoHBI COXpaHeHHsl B MeXaHHKe. 3aKOH COXpaHEHHs WMITyJbca. PeakTHBHOe
nBkenue. Pabora cuibl. Pabora nmoTeHuuansHeIX cuil. MomHocTs. DHeprus. Kunetnueckas
sHeprus. [ToreHnpanpHas SHeprus. 3aKOH COXpPaHEHHUS MEXaHW4YeCKoH sHepruu. IIpuMenenue
3aKOHOB COXpaHEHHS.

Hemoncmpayuu
3aBUCHUMOCTh TPACKTOPUHU OT BBIOOPA CUCTEMBI OTCUETA.

Bubl MEXaHHIECKOTO IBHIKECHUSI.

3aBUCHMOCTD YCKOPEHHS TeJa OT €r0 MACcChl M CHJIBI, NE€HCTBYIOIIEH Ha TEJIO.
CrnoxeHue cui.

PaBeHCTBO M IPOTHUBOIIONOKHOCTE HATIPABIEHUS CHJI IEHCTBUS M IPOTHBOAECHCTBHS.
3aBHCUMOCTD CHJIBI YIIPYTOCTH OT Ae(hOpMaLHH.

Cunsl TpeHusl.

HeBecomMocTsb.

PeakTuBHOE NBHXXEHUE.

[lepexoa NOTEHIMAIBHON SHEPTHUH B KUHETUYECKYIO X 00PATHO.

Jlabopamopnsie pabompt

WccnenoBanue IBMXKEHUS Tejla O ACHCTBUEM IIOCTOSTHHOM CHIIBI.

Uzyuyenue 3akoHa COXpaHEHUS UMITYJIbCA.

CoxpaHeHHe MeXaHWYEeCKOW SHEPrHH IpH IBIKEHHH Tela MOJ NeHCTBHEM CHJI TSHKECTH H
YIPYTOCTH.

CpaBHeHHe pabOThI CUJIBI C U3BMEHEHUEM KMHETHYECKOM SHEPIUy TEa.

V3ydeHne 3aKk0HOB COXpaHEHHUs Ha IPUMEpE yapa MapoB U OaIMCTHIECKOTO MasTHHKA.
HW3ydeHue 0cOOEHHOCTEH CUIIBI TPEHUS (CKOIBKEHHUS). ’

2. OCHOBBI MOJIEKYJIAPHO# (PU3NKH U TEPMOIMHAMHUKH

OCHOBBI MOJIEKYJIApHO-KMHeTHYecKoil Teopuu. MHMpeaanHpifi ra3. OCHOBHbIE

IOJIOXKEHHS] MOJIEKYJISPHO-KHHETHYECKOH Teopuu. PasMepel M Macca MOJIEKYJ H aTOMOB.
BpoyHoBckoe nBmxenue. Juddysus. Cuabl U 3HEPrus MeXMOJIEKYJISPHOTO B3aUMOIEHCTBHUS.
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Ctpoenne razoo0pasHbIX, XUAKHX M TBepAbIX Ted. CKOPOCTH [BMXKCHHS MOJEKYI H HX
usmepenne. MpeanbHbii ra3. JlaBnenme raza. OCHOBHOE YpaBHEHHE MOJEKYJISPHO-
KHHETUYECKON TEOpHH ra3oB. Temmeparypa U ee usMepeHue. ['a3oBbie 3aKOHBI. AOCOTFOTHBIM
HyJlb TEMIEpaTypbl. TepMoguHamMuyecKas INKana TeMIEepaTypbl. YpPaBHEHHE COCTOSHHUS
UZEaNbHOro raza. MoJsipHas ra3oBast IOCTOSHHAs.

OcnoBpl TepmoanHaMuKU. OCHOBHbBIE NTOHSATHS U ONpeAeieHHs. BHYTpEHHSS SHEprus
cucreMbl. BHyTpeHHsA 3Heprus uiaeanpbHoro rasa. Pabora u temnora kak Gopmbl mepenayu
sHeprud. TermoemMKkocTs. YenbHas TEIUIOEMKOCTh. YpaBHEHHe TersioBoro Oamanca. Ileproe
Hayajo TepMOIMHaMUKU. AnuabaTHbli mpouecc. [Tpunuun nedcTBus temnoBoi Mamuabl. KITJ]
TEIUIOBOro ABuraresnsd. Bropoe Hadano TepMoguHaMHUKU. XOJOIUIbHBIE MAIIMHBI. TeIIoBbIe
asuratenu. OxpaHa NpUpPOIBL. :

CepoiictBa mapop. Hcrmapenwe u KoHAeHcanus. HachblGHHBI [ap M €ro CBOMCTBA.
AOCOTIOTHAsE M OTHOCHTENbHAs BJIKHOCTh BO3ayxa. lTouka pocel. Kumenue. 3aBHCHMOCTH
TeMIIEpaTypbl KUIIEHUS OT AaBieHus. [leperpeTsiii map u ero UCIoIs30BaHUE B TEXHUKE.

CpoiicTBa  xuAKOCTEeH. XapakTepUCTHKa  JKHIKOrO  COCTOSHHS  BEINECTBA.
IloBepXHOCTHBIH CIOH >KMAKOCTH. DHEPrUs IOBEPXHOCTHOTO CJIOs. SIBIEHHS Ha TpaHHUIle
XHUIKOCTH C TBepABIM TesloM. KanumisipHele ssBIeHUS.

CpolicTBa TBepAbIX Tea. XapakTEpHCTUKA TBEPJOrO COCTOSIHHS BELIECTBA. YIIPYrHe
CBOMCTBa TBEpABIX Tel. 3akoH ['yka. MexaHuyeckue CBOMCTBa TBEpAbIX Tel. TemioBoe
pacIIpeHre TBEPABIX Tel U )KUAKOCTeH. [[mapnenne u KpucTaumm3anms.

Hemoncmpayuu
JIBrxeHre OpOYHOBCKUX YacTHUL.

Juddy3us.

M3meHeHue naBieHus raza ¢ U3MEHEHHEM TEMIIEPATYPhI IPH TOCTOSIHHOM 00BEME.

N3orepMudeckuid U ©300apHBINA MIPOLIECCHI. ’

V3MeHeHue BHYTpEHHEH SHEpTUU TeJ IPU COBEPIIECHUH PabOTHI.

Mopenu TerIoBbIX JBUTaTENCH.

Kunenue BoJ1pI NpU NOHM)KEHHOM /IaBJICHUU.

[TcuxpomeTp U TUTPOMETP.

SIBeHMs MOBEPXHOCTHOTO HATSDKEHHS U CMAa4HUBaHUSL.

Kpucraniel, amopgHbIe BeIECTBA, )XUAKOKPUCTALIHYECKHIE TEa.
Jlabopamopnsle pabomboi

M3mepeHne BIaXHOCTH BO3IyXa.

N3mepeHne MOBEpXHOCTHOIO HATSKEHUS KU IKOCTH.

Ha6:mrotenue nmporiecca KpucTan3anuu M3ydenne qegopMaiiui pacTsHKeHUs.

N3zyuyeHue TeNnI0BOro paCIiupeHus TBEPIBIX TEIL.

N3y4yeHne 0coOOEHHOCTEH TEIIOBOTO paCIIUPEHHS] BOMIBI.

3. DeKTpoANHAMHKA

DyekTpHYecKoe moJie. DJICKTPUUCCKUE 3apsiipl. 3aKOH COXpaHEHMs 3apsfa. 3aKoH
Kynona. Onexrpuueckoe mosie. HampsokeHHOCTh — anexTpuyeckoro mnossd. [IpuHnmn
cynmepno3unuu Tmoneit. Pabora cunm anekTpoctatudeckoro mois. I[loreHnman. PasHocTh
MOTEHI[HANIOB. OJKBHUIIOTEHI[HATbHbIE MOBEPXHOCTU. CBS3b MEXAY HAIpPSDKEHHOCTBIO U
Pa3HOCTBHIO TOTEHUHMAIOB 3JEKTPHUYECKOro Moid. JIU3JIeKTpUKM B 3JIEKTPUYECKOM IIOJIE.
[Monstpuzanuss  TUAIEKTPUKOB. [IpOBOAHHMKM B  dJeKTpudeckoMm mose. KoHOeHcaTopsl.
CoenviHeHHE KOHJCHCATOPOB B OaTapero. DHEprus 3apsHKEHHOTO KOHJEHCATopa. OHEPrust
3NIEKTPHUYECKOrO MOJIS.

3aKOHBI TOCTOSTHHOTO TOKA. YCIOBHS, HEOOXOAUMBIE Ui BO3HHUKHOBEHHUS M

[OJUIEP)KAHUS 3JIEKTpUYecKoro Toka. Cuja Toka ¥ IUIOTHOCTh TOKa. 3akoH Oma ISl y4acTka

unenu 6Ge3 BJIC. 3aBMCHMMOCTBH 3JIEKTPUYECKOrO CONPOTHUBIIEHHS OT MarTepuaia, OJIHUHBI M
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IUIOINAAX IIONIEPEYHOr0 CEUEHHS NPOBOJHUKA. 3aBHCUMOCTBH JIEKTPHYECKOIO CONPOTHBIICHHUS
IIPOBOJHUKOB OT TeMIEpaTyphbl. DJIEKTPOABIKYINAsS CHJIAa MCTOYHHMKA TOoKa. 3akoH Oma ans
nonHo# nenu. CoenuHeHne NPOBOAHUKOB. COEIMHEHNE UCTOUHUKOB AJIEKTPUYECKON SHEPTUH B
Oatapero. 3akon J[xoyms - Jlenma. Pabota ¥ MOIMHOCTH 3JE€KTPUYECKOr0 TOKa. TerioBoe
JIEICTBUE TOKA. ,

JJEeKTPHYECKHH TOK B Pa3JIHYHBIX cpeaax. OJIEKTPUYECKHI TOK B MeTaUlax.
OnexTpoHHbIH ra3. Pabora BeIxoga. DIEKTPUYECKUI TOK B 3JIEKTPOIUTAX. DIEKTPOIH3. 3aKOHBI
Qapanes. [IpuMmeHeHHe >IIEKTpoJM3a B TEXHUKE. DJIEKTPHUECKHH TOK B Ta3ax U BaKyyMe.
Nonuzanus raza. Bugsl rasoBbix paspsaoB. Ilonstue o mimasme. CBoiicTBa M IPUMEHEHHE
9NIEKTPOHHBIX IIyYKOB. DJIEKTPUYECKUH TOK B MOIynpoBogHuKaX. CoOCTBEHHAs MPOBOJIUMOCTD
HIOJTyTTPOBOAHUKOB. 10Ty poBOAHUKOBBIE TPUOOPEI.

MarauTtHoe moJjie. BeKTop HHIYKIIMH MarHUTHOTO 1oJisl. J{eficTBre MarHUTHOTO MOJIS Ha
IPSIMOJIMHEWHBIM IIPOBOJHUK C TOKOM. 3akoH Ammepa. B3aumoneiicTBue TOKOB. MarHUTHBINA
notok. PaboTa mo mnepememmieHHI0 NPOBOJHHWKA C TOKOM B MarHWUTHOM 1oje. JledcTBue
MarHUTHOTO NOJs Ha ABWXYyIuidcs 3apsa. Cuna Jlopenua. OmnpeneneHue yneiapbHOro 3apsiia.
VYckxopuTenu 3apsyKeHHBIX YaCTHII.

DJIEKTPOMarHNTHAs HHAYKIHA. DJIEKTPOMarHuTHAs HHAYKIHS. Buxpesoe
anekTpudeckoe nose. CaMOMHIYKIMS. DHEPTUsS MAarHUTHOTO MOJIS.

JHemoncmpayuu
BzaumopeiicTBue 3apsHKEHHBIX Tell.

[IpoBOHUKH B 3JEKTPUUYECKOM II0JIE.

JIM3NEeKTPUKH B 9JIEKTPUYECKOM IIOJIE.

Konnencaropsr.

TennoBoe ngelcTBUE NEKTPUIECKOTO TOKA.

CoOcTBeHHas ¥ TPUMECHAsI IPOBOTUMOCTD ITOJIYIPOBOJHUKOB.
[TomympoBOAHUKOBBINA JHOJ.

Tpansucrop.

OmneiT Opcrena.

BzaumozeicTBHE TPOBOHUKOB C TOKAMH.

OTKJI0HEHHE AIEKTPOHHOIO MTyYyKa MarHUTHBIM IOJIEM.
DJEeKTPOABUTATENb.

DJeKTPOU3MEPHUTENHHBIE TPUOOPEI.

ONeKTpOMarHuTHast UHAYKIHS.

Omnpiter Qapayes.

3aBucumocTs DJ[C caMOMHIYKIIHH OT CKOPOCTH U3MEHEHHUS CHJIBI TOKAa M MHIYKTUBHOCTH
IPOBOJHHUKA.

Pa6ora snextporeneparopa.

Tpancdopmarop.

Jlabopamopnbsie padbombsi
W3yuyenue 3akona Oma JUIsl y4acTKa LEIH, I0CIe0BaTeIbHOI0 U apauIeIbHOIO COENUHEHUS
IIPOBOTHUKOB.

Nzyyenue 3akona Oma s IOJIHOM LENH.

UzydeHue SBICHUS 3J€KTPOMAarHUTHON HHIYKLHUU.

Onpenenenue ko3 duirenTa MoJIe3HOro AeHCTBHS JIIEKTPHYECKOTO YaHHUKA.
Omnpenenenue TeMrepaTypbl HUTH JIaMIIbl HaKaTMBAHHUS.

Omnpenenenue DJIC 1 BHYTpEHHErO CONPOTUBIIEHUS HCTOYHUKA HATIPSKEHHS.

4. KoJjedaHHus H BOJHDBI

Mexannueckue konedanus. KosnebarenpHoe ABHXKEHHE. | apMOHHMUECKHE KOJIeOCaHus.
CBoGonHble MexaHuueckue Kosiebanus. JIuHelHble MeXaHW4YeCKHe KojeOaTelbHBIE CHCTEMBI.
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IlpeBpamenue oSHepruu Inpu  KoneOareqbHOM — aBKeHMH. CBOOOIHBIE — 3aTyXarOLIHE
MeXaHH4YecKue KojeOaHus. BoIHyXIeHHbIE MEXaHWYECKHE KOJIeOaHus.

Ynpyrue Bounbl IlonepeuHble M TNpPOJOJIBHBIC BOJHBI. XapaKTEPUCTHKH BOJIHEL
Ypasaenue miockoi Oerymedt BonHbl. VHTepdepenuus Bond. [Tonsartue o mudpakuuy BOJH.
3BYKOBBIE BOJIHEIL. YJIBTPa3ByK M €ro MPHMEHEHHUE.

DIeKTpOMarHuTHble  KojebaHusa. CBOOOIHBIE BJIEKTPOMATHUTHBIE  KOJICOAHHMS.
IlpeBpamenue sHeEpruM B KO0J€OATETHHOM KOHTYpe. 3aTyXalollMe 3JIEKTPOMarHUTHBIE
konebanus. [eHepaTop He3aTyXaloIMX JJICKTPOMATHUTHBIX KojeOaHuii. BEIHYXIeHHEBIE
sneKTpuyeckue Kosebanus. Ilepemennslit Tok. ['eHepaTop mepemenHoro toka. EmMkocTHOe u
UHIYKTHMBHOE COIPOTHBIIEHUSA IIEPEMEHHOr0 TOKa. 3akoH OMa ISl 3JMEKTPHYECKOM Lemu
IIEpEMEHHOr0 Toka. Pabora ¥ MOIIHOCTH IEPEMEHHOTO TOKa. | eHepaTopsl TOKa.
Tpancpopmatoper. Toxu Bbicokod uacToThl. [lonydeHwe, mepegaya W paclpeneeHHUe
3NIEKTPOIHEPTHH.

DJIeKTPOMarHuTHbIe BOJHBI. DJEKTPOMarHUTHOE TOJie KaK OCOOBIM BHI MaTEpHH.
OnekTpoMarHuTHele BOJHBL. BuOpartop I'epua. OTKpBITBIA — KONEOATENBHBIH  KOHTYP.
N3ob6perenne paguo A. C. [TonoseM. Ilonsrtue o paguocsssu. [IpipMeneHne 371€KTPOMarHUTHBIX
BOJIH.

Hemoncmpayuu
CB0OOIHBIE U BBIHYK/ICHHbIE MEXaHUYECKUE KOJIEOaHHUS.

Pe3onanc.

Obpa3oBaHue U pacpOCTPaHEHHUE YIIPYTUX BOJIH.
YacroTa kosiebaHUM U BEICOTA TOHA 3BYKA.

CBoOoIHBIE HNTEKTPOMAarHUTHBIE KOJIeOaHUsl.
OcuuorpaMmma NEPEMEHHOT0 TOKa.

Konpencarop B nenu nepeMEeHHOro TOKa.

Katymika HHIYKTHBHOCTH B LIETTH IEPEMEHHOTO TOKA.
Pe3onanc B nmocnenoBaTensHON HEMH IEPEMEHHOT0O TOKA.
WznyyeHue u npueM 371eKTPOMarHUTHBIX BOJIH.
PannocBsi3e.

Jlabopamopusie pabomeol
W3yyeHue 3aBUCUMOCTH IIEPUO/Ia KOJIeOaHH HUTSHOTO (MM MPY>KUHHOTO) MasTHHKA OT JUTUHBI
HUTH (VT MacCHI Tpy3a).

VHIyKTUBHBIE © eMKOCTHOE COIIPOTUBIICHHUS B LIENU IEPEMEHHOI0 TOKa

5. OnTuka

Ilpupoxa cBera. CKOpOCTh paclpOCTpaHEHHS CBeTa. 3aKOHBl OTPAXKEHUSA U
npeiaomMiaeHus cBera. [lomHoe oTpaxkeHue. JIun3el. ['a3 kak ontuueckas cucteMa. OnTHYECKHE
pUOOPHI. .

BoanoBble cBoiicTBa cBera. MHTepdepeHuus cpera. KorepeHTHOCTh CBETOBBIX JIydeH.
Unreppeperuns B TOHKHX IUieHKax. [lomocsl paBHO# Tommuubl. Komena HeroToHna.
Hcnonb3oBanue uatepdepeHny B Hayke U TexHuke. Jluppakuus ceera. udpakuus Ha METH B
napauleNbHBIX JrydaX. Judpakuuonnas pemerka. Ilomstue o romorpaduu. Ilonspusanms
nonepeunbix BoyH. [Tonspusanus ceeta. J[BoitHoe nyvenpenomienue. [omsapounsl. Jucnepcus
ceera. Buapr cnexkrpoB. Crektpsl ucnyckanus. CoeKTpsl HMOIJIOLIEHUs. YIbTpadHoIeTOBOE U
uH}pakpacHoe U3IydeHus. PeHTreHoBckue yun. VX npupona u CBONCTBA.

JHemoncmpayuu
3aKOHBI OTPKECHHUSI U IPEIIOMIICHHS CBETA.

[TonHOE BHYTpeHHEE OTpaXKEHHE.
OnTrueckue npudOpsI.

WNurepdepenuus ceera.
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Judpaxuus ceera.
[Tonspuzanus cera.
[TonyyeHue cnexTpa ¢ MOMOIIBIO TPH3MBL.
ITonyyeHue cnexTpa ¢ IOMOIIBIO AU(PAKIHOHHON PEIIETKH.
CnexTpockor.
Jlabopamopnsie pabomel
W3yyenue n3zo0paXkeHust IPeIMETOB B TOHKOM JIHH3E.
N3zyuyenne nHTephepeHInn U TU(pPaKIIUU CBETA.
I'panmynpoBka crieKTpOCKOIIa U ONPEEIeHHE JUIMHBI BOJIHBI CIIEKTPAIbHBIX JIMHUMH.

6. OcHOBBI cIeNHAILHOM TCOPHH OTHOCHTEJIBHOCTH

MHBapuaHTHOCTh MOJYJII CKOPOCTH cBeTa B Bakyyme. IlocTymarsl DMWHIITEHHA.
IIpocTpancTBO M BpeMs CHELMAIBHOH TEOPUUM OTHOCUTENBHOCTH. CBSA3b MacChl U DHEPrHU

CBOOOIHOHN YaCTHUIIBI. DHEPTHUS ITOKOS.

7. DJIeMeHThI KBAHTOBOMH (QU3HKH

Keanmoeasa onmuka. TennoBoe usmydenue. PacmpeneneHwe 5HEPruu B CIEKTpe
abcomorHo u€pHoro Tema. KBaHToBas rumoreza Ilmamka.  ®oroHbel.  Buermnuit
doTosnexTpuueckuii dpdext. Buyrpenuuit ¢porosddexr. Tumsr dorosnementos. [laBiaeHue
csera. [IoHsTHE O KOPITYCKYISIPHO-BOJIHOBOH IIPUPO/IE CBETA.

Qusuka amoma. Pa3BuTHE B3IVISIIOB HAa CTPOCHHE BEINECTBA. 3aKOHOMEPHOCTH B
aTOMHBIX CIIEKTpax Bomopoza. sAnepHas mozens aroma. OnbiTel J. Pesepdopna. Monens atoma
Bonopozaa no H. bopy. I'unoresa ne bpoiing. CootHomenue Heonpenenéunocrei [ eiizenbepra.
KBaHTOBEIE reHepaTopHl.

Jemoncmpayuu
DoTto3dPexT.

JIuHeyaThle CIIEKTPHI pa3IHYHBIX BEIIECTB.
Nznyyenne naszepa (KBAHTOBOTO T'€HEPATOPA).
CYeT4rK HOHU3UPYIOUIUX H3ITyUCHHH.

8. IBoaronusa Beerennoit

Ctpoenne u pasButue BceesenHoii. Hama 3Be3nHas cucrema — [‘amaktuka. [pyrue
raniakTuku. beckoneunocts Beenennoit. [lonsatue o xkocmonoruu. Pacimupsiromasics Beenennas.
Mogens ropsiueit Bcenennoil. CtpoeHue U InpoucxoxneHue ['amaktuk. TémHas marepus u
TEMHas SHEPrus.

JBosonusa 3Be3a. ['mnore3a npoucxoxaenuss ConHe4yHol cucrembl. TepMosaepHbIi
cunre3. [Ipobnema TepMmosinepHON sHepreTHkH. DHeprusd CosHIA M 3BE3A. DBOJIOIHA 3BE3[I.
[Ipoucxoxnenre COJHEYHOH CHUCTEMBI.

Jemoncmpayuu
Conneynas cucrema (MOJENb).

@otorpaduu miaHeT, CAETaHHbIE C KOCMHYECKHX 30H/OB.
Kapta JlyHs! u miaHer.
Crtpoenue u 3BoonMs BeeneHHoH.
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33
36.
37.
38.
39.
40.
41.
42.
43,
44.

4s.
46.
47.

IIpumepHsbie Tembl pedepaToB (A0KJIAA0B), HHAMBHAYAJIBLHBIX INPOEKTOB

Anexcanap I'puropseBuy CTOn€TOB — pycCKuil GH3MK.

Anexcannp CrenanoBnd [1onoB — pycckuif y4eHbliH, H300peTaTesb paauo.
AJbTepHAaTHBHASI SHEPreTHKA.

AKycTudeckue CBOMCTBA IOIYIIPOBOTHUKOB.

Annpe Mapu AMIiep — OCHOBOIIOJIOXHHUK 3JIEKTPOIUHAMUKH.
ACHHXPOHHBIH IBUTATEIb.

Actepoupl.

ACTpOHOMHSI HAIIUX JTHEH.

AtomHas ¢usuka. M3otonsl. [IpumMeHeHne paTlioaKTHBHBIX H30TOIOB.
beckoHTaKkTHBIE METOIBI KOHTPOJIS TEMIIEPATYPHI.

. bumonspHbIie TpaH3UCTOPEI.
. bopuc CemenoBuu SIkob6u — Gu3MK 1 H300peTaTeb.
. Benuuaiimme oTKpeITUS QUUKY.

BuABI 35IeKTPHIECKUX pa3psiioB. DISKTPHYECKUE pa3psiIbl Ha CITyKOe YeloBeKa.
Bnusinue nedexToB Ha GU3NIECKUE CBOMCTBA KPUCTAILIOB.

. Bcenennas u TeMHasi MaTepus.

[anuneo I'anunelt — ocHOBATENbh TOYHOTO €CTECTBO3HAHHS.
["onorpadus u ee npuMeHeHHUE.
JIBr>KeHMe Tesia IePeMEHHOM MacChl.

. udpaxuus B HaleH XU3HH.

. Kunxue xpuctauisl.

. 3akonbl Kupxroda mist 21eKTpUYecKoi memnH.

. 3aKOHBI COXpPaHEHHUS B MEXaHHUKE.

. 3Ha4yeHHue OTKphITHH ["anmues.

. Urops Bacunsesuy KypuaToB — (M3HK, OpraHH3aTOp aTOMHO HAYKH M TEXHUKH.
. Hcaak HproTOH — co3naTens Kilaccu4eckoi Gpusuky.

. Micnonp30BaHueE 3JIEKTPOIHEPTUHU B TPAHCIIOPTE.

. Knaccudukanus u xapakTepuCTUKY 3JIEMEHTAPHBIX YaCTHUL.

. KoHCcTpyk1imoHHas mpoyHOCTh MaTepHaa ¥ €€ CBSA3b CO CTPYKTYPOH.
. KoHCTpyK1LMs 1 BUABI T1a3€POB.

. Kpuosnexrponuka (MUKpOIJIEKTPOHHUKA U XOJIO).

. JlazepHBIE TEXHOJIOTUH U UX UCIIOJIH30BaHHUE.

. Jleonapno na BuHuu — y4eHbIi 1 U300peTaTes.

MaruuTHbIe U3MepeHus (IPUHIMIBI IOCTPOESHUS IPUOOPOB, CIOCOOBI H3MEPEHHUS
MAarHUTHOTO NTOTOKA, MAarHUTHOM UHAYKIIUH).

Maiixn @apaneit — co3naress y4eHuUs 00 3IeKTPOMarHUTHOM II0JIE.

Makc [LnaHk.

Meron MedeHbIX aTOMOB.

Metoap1 HaGJIIOIEHUS ¥ PETUCTPALMH PAIHOAKTUBHBIX U3JIyYEHHUH U YACTHII.
Mertons! onpenenenus IIOTHOCTH.

Muxaun BacunseBud JIOMOHOCOB — y4€HBIN SHIIUKIIONEIUCT.

Mopenu aroma. OmnsiT Pesepdopaa.

MonekynsapHo-KHHETHYECKAs TEOPUSI UAEATbHBIX Ia30B.

MonHust — ra3oBsIi pa3psa B IPUPOJHBIX YCIOBHUSIX.
HanoTexHOJIOrus — MeXIUCUHUIIMHApHas 0071acTh GyHIaMEHTAIEHOM ¥ IIPHKIATHOMN

HayKH U TEXHUKHU.
Huxona Tecna: >XU3Hb U HEOOBIYalfHBIE OTKPBITHS.

Huxonait KonepHuk — co3aaresps reJMOLEeHTPUIECKOH CHCTEMBI MUDA.
Hunbsc Bop — oaun u3 co3pateneil COBpeMeHHON (PU3UKH.
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48.
49.
50.
-1 8
52,
33
54.
29,
56.
37,
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

2l
i
3.
74.
[
76.
77
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.

HyxneocunTes Bo BeeneHHOM.

O6BscHenne GOTOCHHTE3a C TOUKU 3pEHUS (PU3UKH.
Onrtuyeckue sSBJICHUS B IPUPOJIE.

OTKphITHE U IPUMEHEHHUE BEICOKOTEMIIEPATYPHON CBEPXIIPOBOIUMOCTH.
[TepeMeHHBIH IEKTPHUECKUH TOK U €ro IpUMEHEHHE.

[Ina3ma — 4yeTBepTOE COCTOSHUE BEIIECTBA.

[InaneTrsr COMHEYHOU CHCTEMBI.

[TomynpoBOJHUKOBEIE JATYMKH TEMIIEPATYPHI.

[IpumMeHeHHe )XUIKUX KPUCTALIOB B IPOMBIIUIEHHOCTH.
[IpumeHeHHe AIEPHBIX PEaKTOPOB.

[Tpupona dpeppoMarseTusma.

[TpoOeMbl 5KOIOTUH, CBSI3aHHBIE C UCIOIb30BAHUEM TETIJIOBBIX MAILUH.
[Tpou3BoACTBO, Iepeaaya U UCII0Ib30BAHUE SJIEKTPOIHEPIUH.
[Tpoucxoxnenne COTHEYHOH CUCTEMBL.

[Tre30amekTprueckuii 3¢ HeKT ero npuMeHeHHe.

PazBuTHe CpeaCcTB CBS3M U PAIUO.

PeakTHBHBIC TBUTATENIN ¥ OCHOBBI pabOTHI TEIUIOBOMH MAIIHHEIL.
PenukroBoe u3nydeHue.

PentrenoBckue nyuu. Mcropus oTkpeitus. IIpumenenue.
PoxxaeHue 1 SBOJIOIHS 3BE3I.

Ponp K.O. [{[MOJKOBCKOro B pa3BUTHUH KOCMOHABTUKH.

CBeT — 3JIEeKTpOMAarHuTHAast BOJIHA.

Cepreit [TaBmoBud KoposieB — KOHCTPYKTOP M OpraHHU3aTOp NMPOU3BOICTBA PAKETHO-
KOCMHUYECKON TEXHUKH.

Cubl TpeHus.

CoBpeMeHHas CITyTHUKOBAsI CBSI3b.

CoBpemeHHas pu3nveckas KapTuHa MUpa.

CoBpeMeHHBIE CPEICTBA CBA3U.

ComnHIle — HCTOYHUK XKU3HU Ha 3eMIIe.

Tpancdopmaropsl.

VYnpTpa3ByK (IOIy4eHUE, CBOMCTBA, IPUMEHEHUE).
VYrpaBiseMslii TEpMOSACPHBIA CUHTES.

VckopuTenH 3apsHKEHHBIX YacTHI.

®uzuka 1 My3bIKa.

@Ousnyeckue cBOHCcTBa aTMOCHEPHI.

®OTO37EMEHTEI.

®otoaddext. [Ipumenenue sBnerus Gororddexra.

Xanc Kpuctran DpcTel — OCHOBOIIOJIOKHHK 3JI€KTpOMarHeTH3Ma.
YepHbIe IBIPHI.

[Ikana 31eKTPOMArHUTHBIX BOJIH.

Okonorudeckre TpoOIeMbl U BO3MOXKHBIE IIyTH UX PEIICHHUS.
DJeKTpOHHAsA IPOBOAUMOCTh MeTa/lI0B. CBEPXNIPOBOAMMOCTD.
Omunmii XpuctuanoBud JIeHI| — pyccKuil GHU3HK.
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2. TEMATHYECKOE INTAHUPOBAHUE

[lpu peanmusanuu comepkanus o00IeoOpa3oBaTeIbHOW y4eOHOH aucUMIUIMHBL «Du3ukay B
npenenax ocBoenus OIIOIT CIIO na 6a3e ocHOBHOro o0uiero oO6pa3oBaHus C MOJIYYECHHEM
cpemHero obmiero oOpa3oBaHus yueOHas Harpyska oOywaromuxcs mo crenupansHocTssM CITO

TEXHUYECKOTO NPOQUIIS COCTABISET:
— MakcuManpHas yuyebHas Harpyska — 181 uac,

— U3 HUX ayauTopHas (oOs3arenpHas) Harpy3ka oOydaromuxcs, BKIIIodas J1abopaTOpHBIE

pabotsl, — 121 yac;
— BHeayAUTOpHAs CaMOCTOsITeIbHAs paboTa cTyeHTOB — 60 4acoB.

O6bem yuyeOHOH AUCHMILIMHBI M BUABI y4eOHOH paboThl

Tabmuua 2.1 - Buasl yueOHo# paboThl ¢ 00beMOM 4acoB

Bua yue6HO# paboThl

O0BeM yacoB

MaxkcumanbHas yyeOHasi Harpyska (Bcero)

181

Obsi3aTeibHAsi ayTUTOPHAsl y4eOHasi HAarpy3ka (Bcero) 121

CamocTosiTesbHasi paGoTa oGyyarouerocsi (Bcero) 60
B TOM UYHUCIIE:

BHeayauTopHasi camocTosiTelIbHasi paboTa: 60

— pelueHue 3agay 40

20

— TIOATOTOBKA YCTHBIX BbICTyrUIeHI/Iﬁ 10 3aJlaHHbIM T€EMaM, 3CCE, NOKJIaa0B, ped)epa'ros

IIpomescymounas ammecmayus 6 popme SK3ameHa
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2.1 TemaTHYeCcKHI JIaH

TaGnuna 2.1.1 - Temarnyeckuil TUIaH U coaepikanue y4eOHOM TUCIMIUIUHEI « DU3nKa

HaumeHoBaHue Conep:xanue yueOHOro matepuasia, jabopatopHbsie paboThbl U MPaKTHYeCKHe 3aHSITHS, CAMOCTOATE/IbHAS O6bem yacoB Koanl
pa3aeJioB M TeM paboTa oGyuarommxest KOMNETeHUHUH U
JIMYHOCTHBIX
pe3yJbTaTOB
1 2 3 4
BBeaenue 2
Pusuka - Hayka o | CoaepskaHue yueOHOro MaTepuaJa 2
npupoae EcTecTBeHHO-HayuYHbI METO/ TO3HAHMUS, €r0 BO3MOXHOCTH U IPaHULBI IPUMEHUMOCTH. OK1-6,79,13
MopenupoBanue GuU3MIEeCKUX SIBICHHUM U MPOLIECCOB. JIP 6-10
Ponb 3xcnieprMeHTa U TEOPHH B MPOLECCE MO3HAHMU NpUpoabl. PU3HUECKHe 3aKOHbI.
CamocTosiTesibHasi paboTa 00yyalIHXcst 2
[loAroToBKa YCTHBIX BHICTYIUICHHH 110 3alaHHBIM TEMaM, 3cce, NOKJIA0B, pedepaToB
Paszgen 1. 1. Mexanuka 24
Tema 1.1 CopeprxaHue yyeGHOro MmaTepuasa 6
Kunemartuka Mexannueckoe nBrxenue. [lepemenieHue, myTb, CKOPOCTb, YCKOPEHHE. OK1-6,7,9,13
Buns! aB1KeHMs (paBHOMEPHOE, PABHOYCKOPEHHOE) U MX rpapuueckoe onucaHue. JIP 6-10
[lBixeHue Tena, OGPOIIEHHOTO MO YIJIOM K FTOPH30HTY.
JIBIXKEHHUE 110 OKPY>KHOCTH C NIOCTOSIHHOM MO MOJYJIFO CKOPOCTBIO.
CamocTosiTesqibHasi paboTa o0y4almuxcs 3
Pemwenue 3amau no reme «KuHemaTuka»
[TonroToBKa YCTHBIX BBICTYIUIEHHH M0 3alaHHBIM TEMaM, 3CCe, IOKJIAJIOB, pedepaToB
Tema 1.2 CopepaxaHue y4yeOHOro MmaTepuana 4
3akoHbI Mexanuku | Cuna. Macca. OK1-6,79,13
HproTona 3akoHbl quHaMuKU HploToHA. JIP 6-10
3aKOH BCEMMPHOTO TATOTEHUS
Cunbl B npupoje: ynpyrocTb, TPEHUE, CHJIa TSHKECTH.
JlaGopaTopnas pa6ora 2
Hccnenosanue ABMXEHHUS Tesla MO AEHCTBUEM MOCTOSIHHOM cuiibl. M3yueHue 0COOEHHOCTEH CHITbl TPEHUs
(ckonbxeHus). ’ ’
CamocTosiTesibHasi paboTa 00y4alIMXcs 3
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Pewenue 3apau no teMe «JluHamuka
IToAaroToBKa YCTHBIX BBICTYIUICHHH 1O 3alaHHBIM TEMaM, 3cce, NOKJIAI0B, pedepaToB

Tema 1.3 CopepxxaHue yyeOHOro MaTepHaJa 5
3aKOHBI COXpaHeHUs | 3aKOH COXPaHEHUsI UMIYJIbCa U PEaKTUBHOE ABHKEHMUE. OK1-6,7,9,13
B MeXaHHKe PaboTa 1 MOIIHOCTb. JIP 6-10
3aKOH COXpaHEHUs] MEXaHUYECKOH IHEPTUH.
JlaGopaTopHas pa6oTa 1
HM3y4eHne 3ak0Ha COXpaHEeHHUs UMITyJIbCa.
JlabopaTopHas paboTa 2
H3yveHue 3aKkOHOB COXpaHEHUsl Ha NpUMMeEpE yapa I1apoB U 6aJUIMCTHUECKOro MasTHHKA.
JlaGopaTopHasi pabora 2
CoxpaHeHre MeXaHMUECKOW IHEPIUH NPU ABMXKSHUH TeJla o] JEHCTBUEM CHJI TSDKECTH M YIIPYTOCTH.
JlaGopaTtopHas pa6oTa 2
CpaBHeHue paboThl CHIIbI C U3MEHEHHEM KHHETHUYECKOM dHEpruH Tea.
CamocrosiTesibHasi paboTa o0yJyaruxcst 3
Perenue 3ana4 no TeMe «3aKOHbI COXPAHEHHUSI B MEXAHUKE
IToAroToBKa YCTHBIX BBICTYIUIEHHUH 11O 3alaHHBIM TEMaM, 3cce, JOKJIaJIOB, pedepaTon
Pazgen 2. OcHOBBI MOJIEKYJISIPHOI (PM3UKH M TEPMOAUHAMHUKHU 14
Tema 2.1 CopepxkaHne yueGHOro MaTepHaia 2
OCHOBBI OCHOBHbIE NIOJIOKEHUS] MONEKYJISIPHO-KMHETUYECKOH Teopuu. PasmMepsl 1 Macca MOJIEKYJ  aTOMOB. BpoyHOBcKkoe OK1-6,7,9,13
MOJIEKYJIf pHO- nBwxeHue. Auddy3us. Cuabl U 3HEPrUs MEXKMOJEKYJISIPHOrO B3aUMOICHCTBUS. JIP 6-10
KUHETHYeCKOH CrtpoeHue ra3000pa3HbIX, KUIKUX U TBEPIBIX TEJl.
Teopuu. Mneanenbiii | CkOpocTH IBW)KEHMA MOJIEKYN M MX u3MepeHue. MpeanbHblli ras. [lasnenue rasza. OCHOBHOE YypaBHEHHE
ras MOJIEKYISPHO-KUHETUYECKON TeOPUH ra3oB. TeMnepaTypa U ee U3MEpeHue.
["a30Bbie 3aKOHBI. AOGCOJIIOTHBIH HyJIb TEMIEpPaATyphl. TepMoaMHaMUUecKas Likajla TEMIIePaTyphbl.
YpaBHEHUE COCTOSIHUS HEaIbHOrO raza. MoJisipHas razoBas MOCTOSIHHAsI.
CamocrosiTebHasi pa6oTa o0yyaroiuxest 3
Pewienue 3ana4 no teme «YpaBHEHUE COCTOSIHUS HAEATBHOTO ra3a
IToAroToBKa yCTHBIX BBICTYIJIEHHMH 10 3aJaHHBIM TEMaM, 3cce, JOKIal0B, pedepaToB
Tema 2.2 CoaepxaHHue y4eOHOro MaTepuasa 2
OcHOBBI OCHOBHbIE TIOHATUSI U ONpelesieHNs . BHyTpeHH:s 3Heprus cucteMbl. BHyTpeHHss SHeprus uaeansHoro raza. Pabora OK1-6,7,9,13
TEePMOJIMHAMHUKH 1 TennoTa kak popmbl fiepeiaud S3Heprur. TeroeMKocTb. YV AenbHas Tem0oeMKOCTb. Y paBHEHHE TEILIOBOro OanaHca. JIP 6-10

[TepBoe Hauano TepMOAMHAMHUKU. AIMabaTHBIN npoLecc.
ITpunuun peicteus TeruoBoi Mawuuel. KI1J] TennoBoro nasuratens.
BTopoe Hauano TepMOAMHAMUKH. X0J0AMIbHbIE MaluKHbl. Tenyosele iBUraren. OxpaHa NpUpOAbI.
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CamocrositesibHast paboTa o0y4yarommxcsi

Pemenue 3amau no reme « OCHOBBI TEPMOOUHAMHKH )
ITogroroBka YCTHBIX BblCTyrlHeHHﬁ 110 3aJaHHBIM TEMaM, 3CCE, NOKJIaa0B, pe(bepa'ros

Tema 2.3
CgoiicTBa napos

Copeprxanue yueOHOro MaTepuaJa

Hcnapenue u KOHAEHCALYS.

HacellenHplii nap ¥ ero cBoicTBa. AOCOJIOTHAas U OTHOCHTENbHAsl BIaXXHOCTh Bo3ayxa. Touka pockl. Kumenue.
3aBUCHMOCTb TEMIIEPATYPhl KUNIEHUS OT AaBieHUs. [leperpeThiii nap ¥ ero UCMonb30BaHUE B TEXHUKE.

OK 1-6,7,9,13
JIP 6-10

JlabopaTopHasi pa6oTa

I/I3mepeHne BJIQXKHOCTH BO3yXa.

CamocTosiTesibHAsi paboTa 00y4aIuxcest

Pemenue 3amau no reme « AGCOIOTHAS U OTHOCUTENbHAS BIAXXHOCTh BO3ayXa. Touka POCBI»
[TonroroBska YCTHBIX BL]CTyHJICHP[ﬁ 10 3aJaHHbIM TEMAM, 3CCE, NOKJIad0B, pe(pepaTOB

Tema 2.4
CBoWiCcTBa )KUAKOCTEH
M TBEpABIX TeJ

CopepxxaHue yueOHOro MaTepHaJja

XapakTepUCTHKa XKUIKOTO COCTOSHUSA BelecTBa. [IoOBEpXHOCTHBIN CIOM YKUAKOCTH. DHEPTUsl MOBEPXHOCTHOTO CJIOA.
SIBJI€HUs Ha TPaHULE )XUIKOCTH C TBEPABIM TeJloM. KanmunsapHble sBASHUS.

XapakTepucTHKa TBEPAOr0 COCTOSHHMS BellecTBAa. YINpyrue CBOWCTBa TBepAbIX Teil. 3akoH ['yka. MexaHuueckue
CBOMCTBA TBEp/BIX TeJ. TemnoBoe paclMpeHe TBEpAbIX TeN U KMAKOCTel. [lnaBieHre U KpUcTauI3alusl.

OK1-6,7,9,13
JIP 6-10

JlaGopaTopHas pa6oTa

I/Izmepemde MMOBEPXHOCTHOT'O HATSXKECHUSA KUAKOCTH.

JlaGopaTopHas pa6oTa

M3yyenue TemnoBoro paciuvpenus ten. M3yueHne ocoGeHHOCTel TEMIOBOro pacliMpeHus BOJIBL.

JlabopaTopHasi paboTa

HabunioneHue npoliecca KpUCTALTH3ALNH.

JlabopaTopHas paboTa

M3yuenue nedopMalvy pacTsHkeHus.

Paznen 3.

3ﬂemp0ﬂHHaMHKa

30

Tema 3.1
DJ1eKTpHYECKOE NoJjie

CoaeprxaHue yueOHOro MaTepuaja

OnexTpudeckue 3apsibl. 3aKOH coXpaHeHus 3apsana. 3akoH KynoHa.

Onexrpuyeckoe nose. HanpsskeHHOCTb anexTpuueckoro nois. [TpuHuun cynepnosuuuu nosiel. Pagora cun
anekTpocTaTuyeckoro nons. [lotenuuan. Pa3sHOCTs MOTEHLMANOB. DKBUIOTEHIUAbHbIE TOBEPXHOCTH. CBSI3b MEX LY
HANPSKEHHOCTBIO M PA3HOCTHIO [IOTEHLIMANOB 3NIEKTPHYECKOTrO OIS,

HAMdIIeKTpUKH B 35eKTprieckoM rose. [Tosispusauus AuseKTpukoB. [IpOBOIHMKM B 3IEKTPUUECKOM MOJIE.

Kounencaropsl. CoeMHEHNe KOHICHCATOPOB B 6aTapeio. DHEpPrys 3apsHKEHHOrO KOHAEHCATopa. DHEPrus
9IEKTPUYECKOTrO MOJIs.

OK1-6,7,9,13
JIP 6-10

CamocTtosiTesibHas paboTa 00y4aommxcs
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Pewenue 3anay no teme ((BHGKTpH‘{eCKOC oJie»
ITonroToBka YCTHBIX BbICTyrUICHI/If;l 10 3aJJaHHbBIM T€EMaM, 3CCEe, NJOKJIaJ0B, peq)epaTOB

Tema 3.2 Copepskanne yyeOHOro MaTepHaJa
3akonsl VcnoBus, HEOOXOAKUMBIE Ul BOSHUKHOBEHUS M MOANEPXKAHUS dJIEKTpHUeckoro Toka. Cuna Toka U IIOTHOCTh TOKa. OK1-6,7,9,13
MOCTOSIHHOI0 TOKA 3akoH Oma i y4acTtka uenu 6e3 3J1C. JIP 6-10
3aBUCHMOCTb  JJIEKTPHMYECKOrO COMNPOTHMBIAECHMA OT Marepuana, [UIMHBL M IUIOLIAA¥ MONEPeYHOro CeyeHHs
NPOBOJHMKA. 3aBUCHMOCTb 3JIEKTPHYECKOTO COMpPOTHBIEHMS NPOBOAHMUKOB OT TEMIIEpPaTypbl. DNEKTPOIBHKYLIAS
cusla UICTOYHHMKA ToKa. 3akoH OMa A1 OJHOM LieMH.
Coenunenve npoBogHUKOB. CoeANHEHHE HCTOUHUKOB 3NEKTPHUYECKOH SHEprun B 6arapero.
3axoH Jhxoyns—IJlenua. PaboTa 1 MOLIHOCTB 3JIeKTpUUYECKOro Toka. TennoBoe neficTBre TOKa.
JlaGopaTopHasi pa6oTa
H3yuenve 3akoHa OMa [Ulsl y4acTKa LieNH, NOCIEA0BATeIbHOI0 ¥ NapajlieIbHOrO COEAMHEHUS POBOTHHUKOB.
JlaGopaTopHas pa6oTa
H3yuenue 3akoHa OMa i nosHoi tenu. Onpenenenne 3JIC U BHyTPEeHHEro CONPOTHBIIEHUS HCTOYHUKA
JIEKTPUYECKON IHEPTUMU.
JlaGopaTopHasi pabora
Onpenenenue ko3¢ QHULHEeHTa NOJNE3HOT0 ACHCTBHS dJIEKTPHUECKOTr0 YalHUKA.
JlaGopaTopHas paboTa
Onpenenenye TeMneparypbl HUTH J1aMIlbl HaKaJldBaHMI.
CamocTosiTebHasi paboTa o0yyarmomuxes
Pewenue 3agau no Teme «3aKOHbI IOCTOSTHHOTO TOKa»
[ToAroToBKa yCTHBIX BBICTYIUIEHUH MO 3alaHHBIM TeMaM, 3cce, AOKIAN0B, pedepaToB
Tema 3.3 Copepskanne yyeGHOro MaTepHaJsa
INeKTPHYECKHH TOK 5 ey rhyueckuii TOK B MeTaLIax. DIeKTPOHHbIi ras. PaboTa BLIXOMA. OK 1-6,7,9,13
B PA3IMAHBIX CPEAAX | Jpexrpuueckuii TOK B 3/eKTpoauTax. DiekTponus. 3akonsl dapajes. IIpUMeHeHHe >1EKTpONM3a B TEXHHKE. JIP 6-10
DNeKTpUUECcKui TOK B razax v BakyyMme. Monusauus rasa. Buapl razossix paspsanos. [loHsrue o miasme. CBoiicTBa 1
PUMEHEHHUE 3JIEKTPOHHBIX ITYyYKOB.
OneKTpudecKud TOK B NOJynpoBojgHuKax. CoOCTBEHHas MPOBOAMMOCTb IMOJYNPOBOAHMKOB. I10JTyNpoOBOHHKOBbIE
npubopBHI.
CamocTosiTeIbHast paboTa 00y4yalHXCst
Pemenue 3agay no teme «3akoHsl Papanes»
- [ToaroToBKa yCTHBIX BBICTYIUIEHUH 110 3alaHHBIM TeMaM, 3cce, JOKIaloB, pedepaToB
Tema 3.4 Copepxanne yueOHOro MatepuaJa
MarnuTHoe noJie BekTop HHAYKLIMK MarHUTHOTO TTOJIS. OK1-6,79,13
Jle#icTBME MarHWTHOTO T10JIsl Ha NMPAMOJIMHENHBIA NPOBOAHUK C TOKOM. 3akoH AmIiepa. B3anMoneiicTBue TOKOB. JIP 6-10
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MarusuTHsel# noTok. Pa6oTa no NEPEMELIEHHIO NTPOBOAHHUKA C TOKOM B MAarHuTHOM II0JIE.

JleficTBME MarHUTHOTO MOJIs Ha ABIKYywuiics 3apsan. Cuna Jlopenna. OnpeneseHyue yaeabHoro 3apina. Y CKOpUTeH
3apsHKEHHbIX YaCTHIL.

CamocTrosiTesibHasi paboTa 00y4arouxcs

Pemenue 3agay no teme «3akoH Amnepa. Cuna JlopeHua»
IToAroTOBKa YCTHBIX BBICTYIUICHUH IO 3aAaHHBIM TeMaM, 3cce, OKJIaloB, pedepaToB

Tema 3.5
DJIeKTPOMATr HUTHAs
MHIYKL U

CopeprxaHne yueGHOro MaTepuaja

DneKTpOMarH|uTHas MHIYKLHUS.
Buxperoe anektpuyeckoe noye. CaMOUHILYKLHS.
OHeprusi MarHUTHOTO MOJIs

OK1-6,79,13
JIP 6-10

JlaGopaTopHasi paboTa

I/I3yqe}me ABJICHUA 3J'ICKTp0MaI‘HHTH017[ WHIAYKUHWHU.

CamMocrosiTeJbHasi paboTa 00y4alLUXCst

PeureHue 3afau no teme «DJI€KTPOMArHUTHAs MHLY KLU
[ToAroTOBKA YCTHBIX BBICTYIUICHHH N0 33JaHHBIM TeMaM, 3cce, IOKIIa0B, pedepaTos

Pa3pgen 4.

Konebauusi 1 BOJIHBLI

16

Tema 4.1
MexaHnuyeckne
Kojie0aHus

Coaep:xkaHue yueOHOro MatepuaJjia

KonebatenbHoe ABMKEHUE. rapMOHH‘{CCKVIC koJjiebanusa. CBoOOAHbIE MeXaHUUECKUe Kojiebanus. JInHelinble

MeXaHHUeCKue KonebaTenbHble cicTeMbl. [IpeBpalieHne sHepruu nNpy KojedaTebHOM JBMxeHHH. CBOOOAHBIE
3aTyXalollue MEXaHUYeCKUe Konebanus.
BbIHYXJeHHblE MEXaHUUECKUE KOJeOaHus.

OK1-6,79,13
JIP 6-10

JlaGopaTopHasi paboTa

W3yueHue 3aBUCUMOCTH Nepuoia KojaebaHUH HUTSHOrO MasiTHUKA OT JUIMHbI HUTH.

CamocTosiTesibHas paboTa o0yyaromuxcs

Pemienue 3agayu no teMe «MexaHH4eCKUe KoaeOaHus»
IToarororka YCTHBIX BblCTynJ'lCHI/lﬁ 110 3aJaHHbBIM TEMaM, 3CCE, NOKJIaJ0B, pe(bepaTOB

Tema 4.2
Y npyrue BOJIHbI

Coaep:xaHue yueGHOro MaTepHuaJja

[Tonepeunsle U MPOJOJIbHbIE BOIHbI. XapaKTEPUCTUKY BOJHBI.
VpaBHeHMe MIOCKOH Oeryiueil BOJIHBI.

Wnrepdepeniys BonH. [lonsaTue o aupakuuy BOJH.
3BYKOBbBIE BOJIHbI. YJIbTPa3BYK U €r0 NPUMEHEHHE.

OK1-6,79,13
JIP 6-10

CamocTositennbHas paboTa o0y4yaromxest

Pemenue 3amau no reme «MexaHU4YECKHE BOJIHBI»
[ToaroroBka YCTHBIX BblCTyIUIeHPlﬁ 10 3aJaHHbIM TEMaM, 3CCE, NOKJIag0B, peﬂpepa’roa

Tema 4.3

CopepskaHue yyeOHOro MaTepHasia
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I1eKTPOMarHHTHBIE

CBobonHble 3eKTpOMarHuTHele kosieGanus. [IpeBpaineHue SHepruM B KoyieGaTeNbHOM KOHType. 3aTyxaroliue

KoJiebaHns 3NIEKTPOMAarHUTHbIE KOJIeOaHMUs.

['eHepaTop He3aTyXarOILMX 3JIEKTPOMArHUTHbIX KonebGaHuH. BBIHYXAEHHbIE 3JEKTpUYecKHe KojebaHus.
[TepemeHHbI# TOK. ['€eHEpaTOp NEPEMEHHOTO TOKA.
EMKOCTHOE Y MHAYKTHBHOE CONPOTHBJIEHHUsI IEPEMEHHOTO TOKA.
3akoH OMa Juisl 3NEKTPUUECKON LIeNy NepeMEHHOTO TOKa.
PaboTa 1 MOIIHOCTb NEPEMEHHOTO TOKa.
['eHepaTops! TOKa.
TpanchopmaTopsl. Toku BbIcOKOH yacToTsl. [TonyueHue, nepegaya U pacnpeeneHue dIeKTPOIHEPTUH.
JlabopaTopHasi paGoTa
WHAoyKTUBHbIE M EMKOCTHbIE COIPOTHBJIEHNS B LIENH NIEPEMEHHOTO TOKa
CamocrosiTesibHasi pa6oTa o0y4yaruxcst
Pewenue 3agau no teme «IlepemeHHbI Tok. 3akoH OMa ISt 3JIEKTPUYECKOM LIENH MEPEMEHHOTO TOKa»
[ToaroToBka yCTHBIX BHICTYIUIEHUI IO 3a1aHHBIM TEMaM, 3cce, NOKJIAI0B, pedepaToB

Tema 4.4 CopepxaHue yyeOHOr0o MaTepHasa

DJIEKTPOMArHHTHBIE | DJIEKTPOMArHUTHOE MOJIe KaK 0COObIM BU MaTepUH. DNEKTPOMArHUTHbIE BOJIHBI. OK1-6,79,13
BOJIHbI Bubpatop I'epua. OTKpbIThIi KoJIEOaTENbHBINA KOHTYP. JIP 6-10

H3o6petenue paguo A. C. [TonoeiM. ITonsiTue 0 paguocBss3u. IIpMMeHeHNe 31eKTPOMarHUTHBIX BOJIH.
CamocrosiTesibHas paboTa o0yuyaroumuxcst
Pemenve 3agau no reme «2J€KTPOMArHUTHBIE BOJTHBI»
IToaroToBKa YCTHBIX BbICTYIUIEHHMII 110 3alaHHBIM TEMaM, 3cce, JOKIIaa0B, pedepaTo

Pa3pen S. Onrtuka

Tema 5.1 Copepixanue yyeOHOro MaTepuaJa

Ipupona ceeta CKOpPOCTB pacnpoCTpaHeHHs CBETA. OK1-6,79,13

3aKOoHbI OTPaXKEHUS M NPENIOMIIEHUs cBeTa. [10J1HOe oTpaXkeHHe. JIP 6-10

JIunzel. ['na3 xak ontuyeckas cucrema. OnTuueckue HpI/I60pr.

JlaGopaTopHasi paboTa

HM3yuenne n3o6paxeHusi NpeJMETOB B TOHKOM JIMH3E.

CamocrosiTennbHasi pa6oTa o0yyaroumuxest

Peluenue 3apay no treme «3aKoHbI OTPaAXXCHUA U MPEJIOMJICHUS CBETA. [TonHoE OTpaX€HUe. JIMH3BI)
[ToarotoBka YCTHBIX BblCTyrU'leHPIFl 10 3aJJaHHbIM T€MaM, 3CCE, NOKJIal0B, pe(pepaTOB

Tema 5.2

Copaep:xanue yuyeOHOro marepuaJjia
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BonanoBblie cBolicTBa

Hnrepdepenuus cBeta. KorepeHTHOCTh CBETOBBIX Jiydyeil. IHTepepeHLys B TOHKUX TuieHKax. [10J10Chl paBHOM

OK1-6,7,9,13
cBeTa tonuuHbl. Konbua HetoTona. Micnosnb3oBanue uHTepdepeHn B HAyKe ¥ TEXHUKE. JIP 6-10
Jubpaxuus ceera. Judpakuus Ha LIENU B NapaJuleNbHbIX dydax. [ludpaxunonHas pemerka. IToHsTie o rosorpadum.
[Monspusaums nonepeyHsix BoyH. [Tonspusauus ceeta. J[BoiiHoe nydenpenomienue. Ilonspoumsl.
Jucnepcust cBeta. Bupet cnexTpoB. CnekTpsl HcmyckaHus. CHEKTpbl MNOIVIOULIEHHUs. YIbTpa@HuoJEeTOBOE U
uH(pakpacHoe u3yueHus. PentreHoBckue yun. Mx npupona u cBoiicTaa.
JlabopaTtopHas pa6orta 1
W3yuenue uHTepdepeHuny u 1udpakiuym cBera.
JlaGopaTopHas pa6ora 1
I"'pagyrpoBKa CIEKTPOCKONA U ONpeJeeHUe AJMHbI BOJHbI CIIEKTPATIbHbIX JTMHHM.
CamocTosiTe1bHasi paboTa o0yuyaromuxest 3
Pemenue 3afau no teMe «BonHOBbIE CBOKCTBA CBETa»
IToaroToBKa YCTHBIX BRICTYIUICHHUH 10 3alaHHbIM TeMaM, 3cce, JOKNa0B, pedepaToB
Pazgen 6. OcHOBBI cnenNaJbHONi TEOPHUH OTHOCHTEIbHOCTH 6
CopgepxaHue yueOHOro maTepuana
W HBapHaHTHOCTb MOAYJIsI CKOPOCTH CBETa B BaKyyMe. OK1-6,79,13
IToctynatel DifHIITEl HA. JIP 6-10
[TpocTpaHCTBO ¥ BpeMsl CIIELMAIbHON TEOPUH OTHOCUTENILHOCTH.
CBsI3b Macchl ¥ 3HEPTUU CBOOOIHON YACTHLIBI. DHEPrUsl MOKOSL.
CamocTosiTe1bHasi paboTa 00y4aroLMxcst 2
[ToaroToBKa yCTHBIX BBICTYIIJIEHHH 1O 3alaHHBIM TeMaM, 3cce, NOKJIaloB, pedepaToB
Paspgen 7. JJjieMeHTbl KBAHTOBO# pu3nKU 12
Tema 7.1 Coaep:kaHue yueOHOro matepuana 6
KesantoBasi ontuka | TemoBoe u3nydyeHue. PacnpenesneHue s3Hepruy B CreKTpe abCOMOTHO YEPHOTO Tena. OK1-6,7,9,13
KganroBas runoresa I1nanka. ®oTOHEI. JIP 6-10
Bremnuit poroanekrpuyeckuit addexr. BHytpennuit poroaddext. Tums! GpoTosieMeHTOB.
JaBnenue ceeta. [onATHE 0 KOPMYCKYNISPHO-BOJIHOBOK MIPUPOJIE CBETA.
CamocTosiTesibHasi paboTa 00y4alomuxcs 3
Pemenue 3apau no reme «PoToH. 3akoHb! GoTodPdexTar
IToAaroToBKa YCTHBIX BBICTYIUIEHHH MO 3alaHHBIM TeMaM, 3cce, NOKJIa0B, pedepaToB
Tema 7.2 Copaepkanue yueOHOro matepuana 6
®u3znka aToma Pa3BuTue B3MNISA0B Ha CTPOSHHE BELIECTBA. ) ) OK1-6,79,13
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPaX BOAOPOJA. JIP 6-10

Snepnas mogens atoma. OnbiThl O. Pesepdopna. Mopens atoma Bomopona mo H. Bopy. I'mmotesa ;e Bpoiins.
CooTtHoueHue HeonpeaenéHHoctei I'elisenbepra. KBaHTOBbIE reHEpaTOPHI.
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CamocrosiTesibHasi paboTa o0y4yauuxcsi 3
Pewennie 3anay no reme «O@u3nka aToMay
IToAroToBKa YCTHBIX BBICTYIUICHMH MO 3aJlaHHBIM TEMaM, 3cce, JOKIanoB, pedepaTo
Pazpnen 8. JBosouust BeesenHoid 9
Tema 8.1 ConepxkaHue yueOHOro MmaTepHaia 4
Crpoenue u paseuTHe | Hama 3Be3gHas cucreMa — [Nanaktuka. [Ipyrue ranaktuku. beckoHeuHocTs BeeneHHOM. OK1-6,7,9,13
BcenenHoii [TonsiTHe 0 kocMonoruu. Pacmmpsitoinascs Beenennas. Monens ropsyeit Becenennoi. JIP 6-10
Crpoenue u npoucxoxaenue ['anaktuk. TéMHas MaTepus U TEMHas SHEPrys.
Tema 8.2 CopepxaHue yyeOHOro MaTepHaia 5
JBoJTIOLHE 3BE31. TepmosnepHblii cuHTe3. [Ipodiema TepMOosiAepHOI SHEPTeTHKH. OK1-6,79,13
I'unoresa OHeprusi CosiHLA U 3Be3/. DBOJIOLUS 3BE3 /. JIP 6-10
NPOHCXOKACHUSI [TpoucxoxneHue CoNHEUHONH CUCTEMBI.
ConHe4Hoi cHCTeMbl
Bcero 181

Jiist XapaKTepUCTUKH YPOBHS OCBOCHHUS yueOHOTr0 MaTepualia UCIIONb3YIOTCS CIeylomue 0003HaueHus:
1 — 03HAaKOMUTENBHEIN (Y3HaBaHUE paHee N3YUEHHBIX OOBEKTOB, CBOMCTR);

2 — penpOAYKTHUBHBIN (BBITOJHEHUE AESITELHOCTH 10 00pasily, HHCTPYKIIUU WIH IO PYKOBOJICTBOM);

3 - HpO,HYKTHBHBIﬁ (HJ'[aHI/IpOBaHI/Ie H CaMOCTOATEIIBHOC BBIIIOJIHEHUE N€ATEIIBHOCTU, PEIIEHUE HpO6JI€MHI>IX 3a11at1).
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2.2 XapaKkTepHCTHKA OCHOBHBIX BH/I0B Y4eOHOI qeATeTbHOCTH CTYeHTOB

Tabmuua 2.2.1 - XapakTepucTUKa OCHOBHBIX BHIOB YUeOHOH eATEIbHOCTH CTYICHTOB

CoaepxaHue 00y4yeHHst

XapakTepUCTHKA OCHOBHBIX BUAOB JesITeJIbHOCTH CTYAeHTOB (Ha ypOBHe
Y4eOHbIX el cTBHIT)

BBenenue

e VMeHHMA NOCTAaHOBKH ILeJeHd NeATeNbHOCTH, IUTAHHPOBAHMS COOCTBEHHOMU
SIBIICHUH.

e VYKazaHWe TpaHHLl JEATEIbHOCTH [UIS NOCTH)KEHUS IIOCTAaBJICHHBIX LENEH,
MPEABUAEHHUS  BO3MOXHBIX  pe3yJbTaTOB  3TUX  JEHCTBUN, OpraHu3aluu
CaMOKOHTPOJIA ¥ OLICHKHU TOTy4YEHHbIX PE3YJIbTaTOB.

e Pa3puTHe CIIOCOOHOCTH ACHO M TOYHO M3JlaraTb CBOM MBICIH, JIOTHYECKU
000CHOBBIBATh CBOIO TOYKY 3pEHMS, BOCHPHHHUMATh W aHAJIM3UPOBaTh MHEHHUS
cobeceTHIKOB, NpU3HaBas NPaBo APYroro 4enoBeKka Ha HHOE MHEHHE.

o [lpousBeneHUEe H3MEPEHHMA (GHU3MYECKUX BEIMYMH M OLEHKAa [paHUIIBI
MIOTPEIHOCTEN U3MEPEHUH.

e [lpencraBieHHe TIpaHUUbl TNOTPEIIHOCTEH M3MEPEHUH INpH MOCTPOCHUH
rpadukoB.

e VYMeHue BBICKa3bIBaTh MMIIOTE3bI s OOBSICHEHUS HA0II0 JaeMbIX SIBJICHHIA.

e VMeHue nmpeanaaraTtb MOJECIH NPUMEHUMOCTH (PU3MYECKUX 3aKOHOB.

e l3n0)eHHEe OCHOBHBIX MOJI0XKEHUI COBPEMEHHON Hay4YHOH KapTHHBI MUpa.

e [IpuBeneHyne NpUMEPOB BIUSHUS OTKPBITUH B (DM3MKe Ha IIPOTPecc B TEXHUKE
Y T€XHOJIOTHUH POU3BOJCTBA.

KunemaTuka

e [lpeacraBneHue MEXaHUYECKOrO JBIMOKEHHS Tella YPaBHEHUSIMHU 3aBHCUMOCTH
KOOpAMHAT U MpOEKUHeN CKOPOCTH OT BPEMEHH.

e [lpencraBieHue MEXaHMYECKOTO IBMXKEHUS Tesa rpadukaMu 3aBUCUMOCTH
KOOpAMHAT U NMPOEKLHeH CKOPOCTH OT BPEMEHH.

e OmnpexneneHyue KOOPAWHAT MPOWAEHHOTO IYTH, CKOPOCTH U YCKOPEHHUS Tena
1o rpaukaM 3aBUCUMOCTH KOOPJAUHAT U MPOEKLMH CKOPOCTH OT BPEMEHH.

e OrnpeneneHue KOOPAMHAT MPOUAEHHOTO IYTH, CKOPOCTH U YCKOPEHUS Tena
[0 YpaBHEHUSIM 3aBUCUMOCTH KOOPIUHAT U IPOEKIMIi CKOPOCTH OT BPEMEHH.

e [IlpoBeneHHE CPABHUTENIHHOrO aHAJIM3a PABHOMEPHOTO M PaBHOMEPEMEHHOTO
JIB)KEHH.

e Vka3zaHHe UCMOJB30BaHUS MOCTYNMATENbHOIO M BpPAIIaTEIbHOTO ABIKEHHUH B
TEXHUKE.

e [lpnobpereHue omelTa pabOTBl B TIpyNIe C BBHINOJHEHHUEM pPAa3IHYHBIX
COLIMANIBHBIX pOJIEH.

e Pa3paboTka BO3MOXHOW CHCTEMbl [JEWCTBUH W KOHCTPYKUHMH I
9KCIIEPUMEHTAIBHOIO ONIPENEICHU KUHEMAaTHYECKUX BEJTMUUH.

e [IlpencraBiaeHue MHGOPMALMH O BUFAX IBMXKEHHS B BUAE TaOIUIBI

3aKOHBI COXpaHEHHs B
MeXaHHKe

e JlpuMeHeHHE 3aKOHA COXPAaHEHHS HMITyJbCa IS BBIYHCICHUS H3MEHEHUH
CKOpOCTEH Tel NPH UX B3aUMOAEHCTBHUSAX.

o li3MepeHue paboThI CHIl 1 U3MEHEHHE KMHETHYECKON SHEPTHH Tela.

e BrluncneHue paboThl CUII U U3MEHEHUS KUHETHYECKOM SHEpTUH Tena.

e BryucneHue NOTeHUMaIbHON SHEPIHH TEJ B IPaBUTALIIOHHOM II0JIE.

e OnpeeneHye MOTEHUUAIBHON SHEPTUH YIPYro Ae(OpMUPOBAHHOIO Tela I10
W3BECTHOM neOopMali U KECTKOCTH TeJa.

e JlpuMeHEHHE 3aKOHA COXPAHEHHMSA MEXAaHMYECKOH JHEepruM IpH pacdeTax
pEe3yJbTATOB B3aUMOIEHCTBMH TeNl TIPaBUTALMOHHBIMA CHIAaMH M CHJIaMH
YIPYTOCTH.

e VYxasaHue rpaHHL MPUMEHUMOCTH 3aKOHOB MEXaHHKH.

OCHOBBI  MOJIEKYISPHO-
KHHETHYECKOH  Teopuu.
HpeanbHblii ras.

e BrINojHEHNE SKCNEPHUMEHTOB, CIyKallUX I 000CHOBaHMSA MOJIEKYJLIPHO-
kuHetyeckor Teopuu (MKT).
e Pewenne 3aga4 C NOPHMEHEHHEM OCHOBHOTO YpPaBHEHHS MOJEKYJIIPHO-

KUHETHYECKOH TEOPHHU ra3oB. ¥
e Ormpenesenye IapaMeTpoB BelleCTBA B ra3000pa3sHOM COCTOSIHAM Ha
OCHOBaHHH YpaBHEHHS COCTOSIHUS MIOCATIBLHOrO rasa.
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e Ormpenenenre IapaMeTpOB BeIleCTBA B TIa3000pasHOM COCTOSHHH ¥
MPOMCXOJAMX Mpoueccos no rpaduxam 3asucumocty p (T), V (T), p (V).

e OkcnepuMeHTanbHoe uccnenosanue 3apucumoctu p (T), V (T), p (V).

e [lpencraBnenue B BHAE TIpadUKOB  H30XOPHOrO, H300apHOrO W
U30TEPMHYECKOTO MPOLIECCOB.

e DBpryucneHue cpemHe KHHETUYECKOM JHEPrHM TEIUIOBOTO  JIBIDKEHUS
MOJIEKYJI [10 M3BECTHOM TeMIepaType BelecTRa.

e Bpicka3bIBaHUE TUIIOTE3 IS OOBACHEHHS HAOMIOaeMbIX SIBJICHUI.

e VkazaHue rpaHul IPUMEHUMOCTH MOJENH KHAeaNbHbIN ra3y u 3akoHoB MKT

OcHOBBI
TepMOANHAMHUKH

e l3mepeHue KONMYECTBA TEIUIOTHI B MpolLeccax TeIulonepenadd. Pacder
KOJIMYECTBA TEIJIOThI, HEOOXOAUMOTO Ul OCYIIECTBICHUS 3aaHHOTO Mpolecca ¢
Teronepenadeif. PacueT M3MEHEHMs BHYTpEHHEH OHEpruu Ten, paboTel U
NEepefNaHHOr0 KOAMYECTBA TEIUIOTHI C HCMONB30BAaHMEM IMEPBOrO  3aKOHA
TEPMOIVHAMHUKH.

e Pacuer paGoThl, COBEpPLIEHHOM Ia30M, 0 rpaduky 3apucumMoctd p (V).

e BruucineHue paboThl rasza, COBEpPLICHHOM IPH H3MEHEHHH COCTOSHHA II0
3aMKHYTOMY LuKIy. Berumcnenue KIIJI mpu coBepumieHHH rasoM paboThl B
npoLeccaXx H3MEHEHHs COCTOAHMA IO 3aMKHyToMy 1uKIy. OOBsAcHeHHe
NIPUHIMIIOB JEHCTBUA TEIIOBBIX MalIMH. JIeMOHCTpaLysi posi ‘pU3UKH B CO3JaHUU
Y COBEPLIEHCTBOBAHHH TETIOBBIX IBUTATEINEH.

e IznoxeHHe CyTM O3KOJIOTMYECKHX IpOOJIeM, OOYCIOBIEHHBIX paboTOi
TEIUTOBBIX JBUraTeNell U TNpemIOXKEeHWe IyTH HX pelleHHs. YKa3aHWe TIpaHHIl
NPUMEHHMOCTH 3aKOHOB TEPMOJVHAMUKH. YMEHHE BECTH JUAJIOT, BBICIYIIUBATH
MHEHUE OINIOHEHTa, y4aCTBOBAaTh B IUCKYCCUH, OTKPBITO BBIpXaTh U OTCTaHBaTh
CBOIO TOUYKY 3PEHHUS.

e VkazaHwe Yy4eOHBIX IUCLMIUIMH, NPU M3YYEHHH KOTOPBHIX HCIOJB3YIOT
y4eOHbIi MaTepual K OCHOBBI TePMOIMHAMUKIY

CpoiicTBa napos,
JKUIKOCTEH, TBePABIX TeJ

e I3MepeHue BIaXXHOCTH BO3IyXa.

e Pacuer KonMYeCTBa TEIUIOTHI, HEOOXOIUMOro Ui OCYLIECTBICHUS Iporecca
IIepexo/ia BEIECTBA U3 OJHOI0 arperaTHOro COCTOSHHUSA B APYroe.

e DKCIEpPUMEHTAbHOE  KCCIENOBaHWE  TEIUIOBBIX  CBOMCTB  BEIIECTBA.
[TpuBeeHUE TPUMEPOB KaNUJUIAPHBIX SBJICHUH B OBITY, IPUPOJE, TEXHHUKE.

e lccnenoBaHue MEXaHUYECKUX CBOHCTB TBEPIBIX TEl.

e JIpumeHeHHe (U3MUECKUX IIOHATUM M 3aKOHOB B Y4eOHOM Marepuaie
npo¢ecCHOHANTEHOTO XapaKTepa.

e lcnonb3oBaHue MHTepHeTa Wi moMcKa HMHGOpMAaLMU O pa3paboTkax H
[IPUMEHEHUIX COBPEMEHHBIX TBEPABIX M aMOp(HBIX MaTepHaJIOB

3J1elcrpuqeclcoe moJie

e BrIuucieHne CHI B3aUMOAEHCTBUS TOUEUHBIX JJIEKTPUIECKUX 3apsa0B.
o Brranucnenue HaIPS>)KEHHOCTHU JJIEKTPHUYECKOTO IMOJIA OOAHOI0 W HECKOJBKUX
TOYECYHBIX JJICKTPHUIECKUX 3apAO0B.

3aKoHBI NOCTOSIHHOIO
TOKA

o l3MepeHne MOIIHOCTM JJEKTpU4yeckoro Ttoka. HMamepenwme J3/IC u
BHYTPEHHEro CONPOTHUBIEHHUS UCTOYHUKA TOKA.

e BpImosHEHUWE pacyeTOB CHJIBI TOKAa M HampsDKEHHH Ha  ydacTKax
aeKTpudeckux Lenei. OObiACHEeHHe Ha MpUMepe IJIEKTPUYECKON LEeNU C ABYMS
ucroyHukamu Toka (3/IC), B KakoM Ciydae MCTOYHHK IJIEKTPHUUYECKOH SHEPruu
paboTaeT B peXXUMe reHEPaTopa, a B KAKOM — B PEXKHMeE MOTPEOUTEN.

e OmpeneneHue TEMIEPATyphl HUTH HaKaJMBaHUA. Wsmepenue
3JIEKTPUYECKOTO 3apsAAa dJIEKTPOHA.

e CHsATHE BOJIBTAMIIEPHOM XapaKTEPUCTUKHU AUOA. 3

e [lpoBeneHHE CpaBHUTEIBHOIO aHalM3a IIONYNPOBOAHUKOBBIX HHOIOB M
TPUOJIOB.

e lcnone3oBaHue IHTepHeTa O INOMCKa HHGOpPMAaLMHd O IIEPCIIEKTUBAX
PasBUTHA NOIYIIPOBOAHUKOBOM TEXHUKH.

e YcTaHOBKA IPUYMHHO-CJIEACTBEHHBIX CBA3EH

JNeKTpUYecKHil TOK B
Pa3IMYHbIX Cpeaax

o QOBACHEHHME MPUPOIBI JIEKTPUUECKOrO TOKA B METaJIaX, JJIEKTPOJIHTAX,
rasax, Bakyyme U IHOJIyIpOBOIHUKAX

o [IpuMeHeHHUE NEKTPONU3a B TEXHUKE

o [lpoBefeHHME  CpaBHMTENBHOTO  aHajiM3a  HECAaMOCTOATENBHOIO M
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CaMOCTOATEJILHOI'O ra30BBIX paspsAn0B

MaruuTHoE noJie

e l3MmepeHune MHIYKUUM MarHUTHOTO IONA. BplumcneHue cuil, OEHCTBYIOIIMX
Ha IPOBOJHUK C TOKOM B MarHUTHOM IOJIE.

e Beryucnenue cui, ASHCTBYIOIMX Ha 3JIEKTPUYECKUN 3apsin, ABMKYIIUICA B
MarHuTHOM I10JIC.

e lccrnenoBanue sIBICHUH 3NEKTPOMAarHUTHOM HHIYKUWH, CAMOWHTYKLVH.

e BruucneHue 3Hepru MarHUTHOTO MOJISL.

e OObsACHEHHE NPUHUMIIA JEHCTBUS NEKTPOABUraTENS.

e OObsCHeHHE NPHUHLUUNA MACHCTBHS TeHepaTopa OJJEKTPUYECKOro TOKa H
3NIEKTPOU3MEPUTENbHBIX MPUOOPOB.

e OObscHeHMe DNpUHLMIA JOedcTBUA  Macc-cnektporpada, yckoputeneit
3apSHKEHHBIX YACTHLL

o OOBsACHEHHE POJIM MArHUTHOIO MOJS 3eMJIM B XKM3HHM PACTEHUH, KHUBOTHBIX,
YECIIOBEKaA.

e [IpuBeneHne MPUMEPOB NPAKTHYECKOTO NPUMEHEHHS H3YUYCHHBIX SBICHUH,
3aKOHOB, IPUOOPOB, YCTPOKCTB.

e [IpoBeneHHE CpPaBHUTENBPHOrO aHaJIU3a CBOMCTB 3IEKTPOCTATHYECKOTO,
MarHMTHOTO ¥ BUXPEBOI0 3JIEKTPUYECKUX NOJIEH.

MexaHuuyeckue
KoJebanus

e llccrmenoBaHMe 3aBUCHMOCTM IepHoja KOJNeOaHMH  MaTeMaTH4ecKoro
MasATHHKA OT €ro IJIMHBI, MacChl U aMIUTUTY bl KONeOaHuH.

e UccienoBaHue 3aBUCHMOCTH IepHoa KoneGaHuil rpy3a Ha IpYKHHE OT €ro
MacChl 1 )KECTKOCTH NPYKHHBI.

e BruncneHue Iepuoja KoneOaHWM MaTeMaTHYeCKOr0 MasTHHKa IO
H3BECTHOMY 3HAUYCHHIO €0 JTHHBI.

e BruyncneHue mepuoia KoneGaHWN TIpy3a Ha IpPYXHHE IO H3BECTHBIM
3HAYEHHSIM €r0 MacChl M )KECTKOCTH TPYKHHBIL.

e BrIpaGoTKa HABHIKOB BOCIPHHUMATh, AHANM3HPOBATH, MepepadaTHIBaTh U
IPEIXBSBILITS MH(GOPMALIIO B COOTBETCTBUM C ITOCTABICHHBIMU 331a4aMH.

e [IpuBeneHue MPUMEPOB aBTOKONEOATENBHBIX MEXAHHYECKUX CUCTEM.

e TlpoBeneHue knaccuuxalyy koaedaHui

Ynpyrue BosIHBI

e Il3MepeHue [UIMHBI 3BYKOBOM BOJHBI II0 pe3yjbTaTaM HaOIIOJEHHH
MHTEP()EPEHIIMI 3BYKOBBIX BOJIH.

e HabmroneHue W OOBACHEHWE SBICHUH WHTEpepeHIMH ¥ IudpaKuuu
MEXaHWYECKHX BOJIH.

e IlpexncraBnenue oOnacTelf NPUMEHEHUs YIbTpa3Byka M IEPCIEKTHBBEL €ro
HCIIONB30BaHMUS B PA3IMYHbBIX 00ACTIX HayKH, TEXHUKH, B MEIUIIVHE.

e UznoxeHHe CYTH 3KOJOTMYECKHX MNpOOJEM, CBS3aHHBIX C BO3JIEHCTBUEM
3BYKOBBIX BOJIH Ha OPraHMU3M YeJ0BeKa

JJIeKTPOMAarHUTHbIE
KoJie0aHus

e Hab6monende OCUMIOrpaMM rapMOHUYECKIX KOJIeOaHuUi CUIIBI TOKA B LIETIH.
o lI3MepeHre JJIEKTPOEMKOCTH KOHIEHcaTopa. I3MepeHHe HMHIYKTUBHOCTb
KaTyLIKH. _

o HccrenoBaHue SBEHHS SIEKTPHYECKOTO PE3OHAHCA B TMOCIENOBATENbHOMN
LEIH.

e [IIpoBenenue aHaNoruu MEXTY buzmyeckuMu BEJIMIMHAMHY,
XapaKTEPU3YIOIMMHU MEXAHMYECKY0 M 3JEeKTPOMarHUTHYIO KoyebaTenbHble
CHCTEMBI.

e Pacyer 3HAUEHMH CHJIBI TOKA M HaNpsDKEHHs Ha DJJEMEHTaxX LEenu
IIEPEMEHHOr0 TOKa.

e MccnemosaHwe DpHHLMIA JAelcTBUA TpaHcdopmartopa. Hccienopanue
IpUHIMNA IeHCTBUA IeHepaTopa IepeMeHHOro Toka. Kcmons3osanue MHTepHETa
VIS TOMCKA HHGOPMALIHH O COBPEMEHHBIX CII0c00ax Nepefad 3J€KTPO3HEPTHH

3JIeK'l‘p0Mal"HPlTHl>le
BOJIHBI

e OcyuecTBIeHHE pafdoNepenayn M pamuonpuema. lcciaenoBaHue CBOKMCTB
3NIEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOMIIBHOTO TeNedoHa.

e Pa3BuTHe LEHHOCTHOTO OTHOIUIGHHS K WM3y4aeMbIM Ha Yypokax (QU3MKH
00BEKTaM M OCBAMBAEMBIM BUIAM JIESITENBHOCTH.

e OO6piAcHeHHE NPUHLUMIIKAIGHOLO  pas3iMyusA  MNPUPOABl  YNPYTHX H

DJIEKTPOMAarHMTHBIX BOJIH.
e H3znoxxeHue CYTH OKOJIOTHUYECKHUX npo6neM, CBJ3aHHBIX C
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3NIEKTPOMarHUTHHIMU KOJEOaHUAMHU U BOJTHAMH.
e OOBSICHEHHE POJIU ITEKTPOMATrHUTHEIX BOJH B COBPEMEHHBIX MCCIIENOBAHMAX
BceneHHoi

IIpupona ceera

e JlpuMeHeHMEe Ha NPAaKTHKE 3aKOHOB OTPAXEHWs W NPENOMIIEHUS CBETa IIpU
peIueHnH 3a8ad.

e OmnpeneneHue CHEKTPalIbHbIX TIPaHUL YYBCTBUTEILHOCTH YEJIOBEYECKOIO
riasa.

e VYMeHHe CTpOUTh U300paKEHHUS IPEIMETOB, JaBaeMble JTMH3aMHU.
Pacuet paccTOSHUS OT JIMH3BI 1O U300pAXKEHUS PEAMETA.
PacyeT onTHUYECKON CUJIBI JIMH3BI.
H3mepenne GpOKYCHOTO pacCTOSHUS JIMH3BIL.
HcnbiTaHue MOZIEIEH MUKPOCKOIIA M TEJIECKONA

BoJiHOBBIE CBOIiCTBa
cBeTa

Hab6mronenue spieHus HHTep hepeHMM 3JeKTPOMArHUTHBIX BOJH.

e HabGmronenue sBISHUS TU(pPaKUH IEKTPOMAarHUTHBIX BOJIH.

e HabmoneHue sBIEHUS MOJAPU3ALMM 3JEKTPOMArHUTHBIX BOJH. M3mepenue
JUTHHBI CBETOBOM BOJIHBI 110 PE3yJIbTaTaM HaOMIOACHUS SBICHUS UHTEP(YEPEHLIUH.

o HabGmroneHue sBIeHUS TU(paKLIUK CBETA.

e HaGmoeHue sBICHUS MONAPU3ALMH U TUCTIEPCHU CBETA.

o [louck pa3nuyuii ¥ CXOACTBa MEXIY MU(PAKIHOHHBIM: U JUCIEPCUOHHBIM
CIEKTpaMHu.

e [lpuBeneHue NPUMEPOB MOSBICHUS B NPUPOJE U HCIOIb30BaHUA B TEXHMKE
SIBJICHUM MHTEephepeHInH, T (HpaKUMH, OISPU3aLUH U JUCIIEPCHH CBETA.

o IlepeynclieHHe METOJOB IIO3HAHHUS, KOTOpHIE MCIOJIH30BaHbl IIPU H3YUEHUH
YKa3aHHBIX ABJICHUN

KBaHTOBast onTHKA

o HabGmonpenue ¢poroanekrpudeckoro 3¢dexra.

e O6bsacHenye 3akoHOB CTONETOBa HA OCHOBE KBAHTOBBIX ITPEICTaBICHUH.

e Pacyer MaKCUMaNbHOM KHHETHYECKOM JHEPIUM  JJIEKTPOHOB  IIPH
¢doTo3eKTpUIecKOM b deKTeE.

e OrmpeneneHue paboOThl BBIXOAA 3MEKTPOHa MO TIpapuKy 3aBUCHMOCTH
MaKCHUMAallbHON KHHETHYECKOU SHEPIHH QOTO3IEKTPOHOB OT YAaCTOTHI CBETA.

e I3mepeHue paboTHI BEIXO/A 3JIEKTPOHA.

e Ilepeunciende TPUOOPOB  YCTAHOBKM, B  KOTOPBIX  IPUMEHSETCS
6e3uHepUMOHHOCT (GoTod(dexTa.

e OOBACHEHHE KOPIYCKYJIAPHO-BOJHOBOrO [Iyand3Ma CBOMCTB (OTOHOB.
OO6BsICHEHNE POJIM KBAHTOBOM ONTHUKY B PAa3BUTHUH COBPEMEHHON (QU3MKH

du3uka aToma

e HabmoneHue NTMHEHYATHIX CIIEKTPOB.

e Pacuer 4acTOTBI U JUIMHBI BOJIHBI MCITyCKaeMOIO CBETa IPH IIEPEXOIE aToMa
BOIOPOIa U3 OIHOTO CTALIOHAPHOI'0 COCTOSHUSA B IPYTOE.

e OObACHEHME TNPOUCXOXKAEHUS JHWHEHJaToro CIEeKTpa aroMa BOXOpONa |
Pa3INYHsE TIMHSIIaThIX CIIEKTPOB PAa3IMYHbIX [a30B.

e HccremoBaHue TMHEHYATOrO CIIEKTpa.

e Hccrnepopanue npuHOMNA paboThl TIOMAHECLIEHTHOM JIAMITE.

e HaGmoneHue U 00bsCHEHUE NPUHLUIA IEHCTBYA a3epa.

e [lpuBeneHde OPUMEPOB MCIIONB30BAHMA IJlazepa B COBPEMEHHOM Hayke U
TEXHHKE.

e UcnonszoBanue WHTepHera i IMOUCKa MH(GOpPMALMH O IEPCNEKTHBAX
IPUMEHEHHs J1a3epa
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3. YYEBHO-METOAUYECKOE W MATEPHAJIBHO-TEXHUYECKOE
OBECIIEYEHUE ITPOI'PAMMBbI YYEBHOU JUCHHUIIVIMHBI «PU3UKA»

Marepuanbﬂo-Teymnqecxoe obecneyenue JHCHHITIINHBbI

[Iporpamma yueOHOM qucuumiuHsl «OuU3nKa» peanuszyercs B ydeOHOM KaOuHeTe (PU3UKU
" tabopatopun puzuku Ne 414,

O6opyaoBanne (ocHameHue) yueOHOro kabuHera:

— KOMIUIEKT y4eOHO-METOINYECKUX TOKYMEHTOB;

— HarJsgHble TocoOus (CTEHABI, IJIaKaThl);

— ayJUTOpHAs I0CKa C MAarHUTHOM MOBEPXHOCTHIO;

— JIEMOHCTpPALHOHHOE U JJabopaTopHOE 060PyIOBAHUE;

— mxads! st 1Ta60PaTOPHOTO U IEMOHCTPAlMOHHOTO 000pyI0OBaHHUS;
— JIEMOHCTpPAlMOHHBIA CTOJI;

— paboyue yuyeOHbIE MECTa MO KOJUYECTBY MTOCATOIHBIX MECT.

Texnu4yeckne cpeacTsa o0yyeHus:
— MYJIbTUMEIUNHBIA IPOEKTOD;
— DKCIO3ULHUOHHBIN 3KpaH;
— CpelCTBa TEJIEKOMMYHUKALUH;
— KOMIIBIOTEPEI.
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4. PEKOMEHAYEMAZ JINTEPATYPA

OcHOBHBIE HCTOYHHKH AJId CTYAEHTOB:

. Jmutpuera B.®. ®usuka mia npodeccMid M CHEHHATBHOCTEH TEXHMYECKOro MPOQHIIs:
y4€OHUK I CTyJEHTOB IPO(ECCHOHAIBHBIX 00pa30BaTe/IbHbIX OPraHu3aliii, OCBAUBAIOIIUX
npodeccun u cnermpanbrocTrt CI10. — M., 2017

. Amutpuera B.®. ®usuka i mpodeccHi M CHEHHATBHOCTEH TEXHHYECKOrO MpOQuUIs.
Cbopuuk 3amay: ydeb. mocobue MIsd CTYAEHTOB HPO(ECCHOHATBHBIX 00pa3sOBATENIbHBIX
OpraHu3alyii, oceauBarouux npodeccun u cnenuansrocta CI10. — M., 2017

. Amutprera B.®. O®usuka juis npodeccHi M CHEHHATBHOCTEW TEXHHYECKOrO MPOQHUIIS.
KonTponpHble MaTepuansl: y4eb. mocobue i  CTYAEHTOB  IPOGeECCHOHAILHBIX
o0pa3zoBaTeNbHBIX OpraHMU3alii, ocBauBaromux npodeccun u creruansgoctd CIIO. - M.,
2016

. JImutpuesa B.®. ®usuka nmn1 npodeccuéfl M CHENUAIBHOCTEW TEXHUYECKOro IPOQHIIs.
JlaGopaTopHBIf  TpakTUKyM: yd4eb. IocobWe JuIs CTYAEHTOB MpOoeCCHOHATBHBIX
oOpa3oBaTeNbHBIX OpraHM3alMi, ocBauBaroUMx npodeccun u cnenmansaoctu CIIO. - M.,
2017

. JmutpueBa B.®. ®usumka ansd npodeccHit M CHENHaTbHOCTEH TEXHHYECKOTO IPOdHIIs:
SJIEKTPOHHBIA y4e0.- METOH. KOMIUIEKC A 00pa3oBaTEIbHBIX YUPEKACHUH Cped. mpod.
obpazoBanus. - M., 2014.

. JAmutpuesa B. ©. ®usuka ansd mpodeccuit M CHENHATBHOCTEH TEXHUYECKOTO MPOGHIIS:
JJIEKTPOHHOE y4yeOHOE H3JaHME (MHTEPAKTHBHOE OJICKTPOHHOE MPHJIOKEHHE) I
00pa3oBaTeNnbHBIX YUpEKACHHI cpell. mpod. oOpa3oBanus. - M., 2014.

. Tpopumona T.U., ®upcor A.B. ®uzuka uis npopeccuii U CenuaIbHOCTeH TEXHUIECKOTO U
€CTeCTBEHHOHay4YHoro mpoduneii: COopHuk 3amau: yueb. I[locobue st CTYICHTOB
npodecCHOHANBHBIX  00pa30BaTEIbHBIX OpraHU3alMif, OCBAaHBAIOIIUX HOpodpeccud u
cnenuansHocTy CITIO. - M., 2017

. Tpopumona T.1., @upcor A.B. ®uzuka a1 npodeccuit U CrenuaibHOCTER TEXHHYECKOTO U
€CTeCTBEHHOHay4yHOro mnpoduieii: Pemenus 3amay: yue6. Ilocobue st CTyneHTOB
npodecCHOHANBHEIX ~ 00pa3oBaTENbHBIX  OpraHW3allMd, OCBAMBAIOIIMX TPODECCHH |
cneuunanpHoctd CIIO. - M., 2016

. @upcoB A.B. ®usuka st npodeccuil 1 CHeNUaNbHOCTEH TEXHUYECKOIO |
€CTeCTBEHHOHAYYHOT0  Inpo¢umied: y4eOHMK JUIs  CTYAE€HTOB  MNPO(ECCHOHATBHBIX
o0pazoBaTeNbHBIX OpraHu3alri, ocBauBaoLmX npodeccuu u cnenuansHoct CIIO/mox pen.
T.W. Tpopumosoii. — M., 2017

Jist npenogaBareneii:

. O6 obpazoBanuu B Poccuiickoit @eneparun: ¢penep. 3akoH oT 29.12. 2012 Ne 273-D3 (B pen.
@enepanpHbix 3aKk0HOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013 No 120-®3, ot 02.07.2013 No
170-@3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-@3, ot
03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-@3, ot 04.06.2014 Ne
148-®3, ¢ u3m., BHeceHHbIME DenepanibHbM 3akoHOM OT 04.06.2014 Ne 145-®3, B pea. Ot
03.07.2016, ¢ u3m. ot 19.12.2016.)

. [Ipukaz MunucrepctBa obOpazoBanuss W Hayku P® «O6 yrBepxaeHHH (eneparbHOTO
rOCyIapCTBEHHOr0 00pa30BaTeIbHOrO CTaHAapTa CpeaHEro (MOJHOro) o61ero oOpa3oBaHus»
(3apeructpupoBal B Muntocte PO 07.06.2012 No 24480).

. [lpuxaz MunmcTepcTBa 0obOpa3zoBanuss u Hayku P® ot 31 pmexabps 2015 r. N1578 "O
BHECCHHH H3MEHEHHH B (QenepalbHbli TOCYIapCTBEHHBIH 00pa30BaTENbHBIM CTaHIAPT
cpenHero oGuiero o6pa3oBaHus, YTBEP)KIASHHBIN IpHKasoM MuHucTepcTBa 00pa3oBaHMS M

Hayku Poccutickoit @enepanuu ot 17 mas 2012 r. N413"
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[Tucemo JlemaprameHTa rocyJJapCTBEHHOU MOJUTUKH B chepe MOArOTOBKYH pabodux KaJIpoB U
JIIO Muno6prayku Poccum ot 17.03.2015 Ne 06-259 «Pexomenmanuu o opraHU3alyiu
NOJTy4EeHHUs] cpeiHero oodmero oOpa3oBaHHMs B Ipeaeiax OCBOEHHs O0Opa3oBaTEIbHBIX
OporpaMM CpeaHero mpodeccHoHaNIbHOrO0 00pa3oBaHus Ha 0a3e OCHOBHOIO OOIIEro
obpa3zoBaHus yd4eToM TpeOoBaHWH (QenepaTbHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaH/JapTOB M TOJIy4aeMOH NMpodeccHy WK CHEUHATBbHOCTH CPEAHEro MpohecCHOHAIBHOTO
o0pazoBaHMsI ¢ U3MEHEHUSIMH U JONOTHEHUsIMH 0T 25 mMast 2017 r., mpoToxot Ne3».
[IpumepHas ocHOBHas oOpaszoBaTesbHas IIporpaMMa CpefHero oomero o00pa3oBaHUs,
ono0peHHas pemeHreM (¢enepaIbHOro y4eOHO-METOIMUYECKOT0 OO0BEIUHEHHS IO 00IeMy
obpazoBanuio (mpotokoa ot 28 uroHs 2016 r. Ne 2/16-3).

O®enepanpubiit 3akoH oT 10.01.2002 Ne 7-®3 «O6 oxpaHe OKpyXarouiei cpenbl» (B ped. oT
25.06.2012, ¢ u3m. ot 05.03.2013) // C3 P®. — 2002. — Ne 2. — Cr. 133.

HNuTepHET- pecypcehl:

www. fcior. edu. ru (PenepanbHbli HEHTP HHPOPMALIMOHHO-00pa30BaTENbHBIX PECYPCOB).
wwww. dic. academic. ru (Axkagemuk. CoBapu U SHIUKIONEAUH). ’

www. booksgid. com (Books Gid. DnexTponHas 6ubaroreka).

www. globalteka. ru (I'mo6antexa. ['nobanpHast OuOIMOTEKA HAYUHBIX PECYPCOB).
www. window. edu. ru (Equnoe oxHO nocTyna K 06pa3oBaTeIbHBIM peCypcam).

www. st-books. ru (JIyumas yqeOHas ureparypa). '

www. school. edu. ru (Poccuiickuit o0pa3oBarenbHbIi mopTai. J[ocTymHOCTh, Ka4eCTBO,
3 PEKTHBHOCTD).

www. ru/book (DnexTpoHHas OnbIHOTEYHAs CHUCTEMA).

www. alleng. ru/edu/phys. htm (O6pa3oBarenbHbie pecypcsl IHTepHEeTa — DH3HKA).
www. school-collection. edu. ru (Enqunas koyuiekuus 1udpoBbIX 00pa3oBaTeIbHbIX
pPECYpCOB). '

https//fiz.1september. ru (yuebHO-MeTOIMUECKas razeTa «PU3nUKa»).

www. n-t. ru/nl/fz (HoGeneBckue naypears! 1o GU3UKE).

www. nuclphys. sinp. msu. ru (Slnepras ¢usuxa B UnTepHeTe).

www. college. ru/fizika (IToaroroska x EI'D).

www. kvant. mccme. ru (Hay4HO-TIOILYJIIPHBIN (PU3MKO-MaTEMaTUIECKUH XKypHAaI

«KBaHTY).
www. yos. ru/natural-sciences/html (ecTecTBeHHOHaYUYHBIH XypHaI A1 MojoaexH «ITyTe B

HayKYy»).
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5. O®OPMJIEHHME JONOJHEHHUNA W WU3MEHEHHWI, BHECEHHBIX B
PABOYYIO ITIPOT'PAMMY

Paccmotpeno Ha 3acenanuu IT1LK

[Ipotokoma No OT « » 20 1.

JlononHenus, U3MEHEHHs, BHECEHHBIE B TIporpammy Ha 2019-2020 yueOusIii rox

Tabmuma 5.1 — JloronHeHus ¥ U3MEHEHHs], BHECEHHBIE B pab0YyI0 MPOrpaMMy

Ne paznena paboueii

Copep:xaHue U3MEHEHHH U JOMOJHEHHU i
NMporpamMmmMsbI
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