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IosicHuTeNLHASA 3aIIMCKA

HopmaTuBHO-IpaBoOBbIe JOKYMEHTbI, HA OCHOBAHHUM KOTOPbIX pa3padoraHa paloudasi
nporpamma:

1.®enepanbupiii 3akoH or 29.12.2012 Ne 273-®3 «0O6 ob6pa3oBanuu B Poccuiickoit
Deneparuny» (B pen. @enepanbaoro 3akoHa ot 07.03.2018 Ne 56-D3).

2.1lpukaz MunoOpHayku Poccum ot 17.05.2012 Ne 413 «OO6 yrBepkaeHuu (denepajibHOTo
rOCyJapCTBEHHOTO 00pa30BaTeNbHOTO CTaHIApTa cpenHero olmiero oOpa3oBaHUs» (B peil.
nprkaza Munoopuayku Poccun ot 29.06.2017 Ne 613).

3.IIpuka3z Munucrepcta o6pazoBanus 1 Hayku Mypmanckoit obmnactu ot 11.03.2016Ne 430
«O06 opranmzamuu BBeneHuss PI'OC cpegHero oOmero oOpa3oBaHUS B MYHHITUIIATBHBIX
0011e00pa3oBaTenbHBIX OpraHu3anusx MypMaHCKO# 00acTu.

Pabouast mporpamMMa paspaboTaHa MPUMEHUTEIBHO K Y4eOHOH mporpamme mo (U3MKe s
obmieoOpazoBarenbHbix yupexneHudt «@usuka 10 - 11», [S.Msakumes, b.b.byxoBues,
H.H.Corckuii. KanengapHo-TeMaTHYeCKU TJIaH OPUEHTUPOBAH Ha MCIOJb30BaHUE 0A30BOTO
yueOnuka "®wusmka 11 wmacc" I'.S.Mskumes, b.b. Byxosues, H.H.Corckuit / Ilox pen.
H.A.IlapdentreBoii, @usuka. 11 knacc. bazossiit yposenb — M.: IIpocsemienue, 2019.

®du3nka peain3yeTcs 3a CYET MKOJIbHOro komnonenta. Ha nsyuenue kypca B 10 - 11 knaccax Ha

0a30BOM YPOBHE OTBOAUTCH 1O 34 qgaca, u3 pacdcTa 1 yac B HEACIIIO.

IInanupyemMsble pe3yJbTaThl 00yueHHs Kypca Gpu3nkmn
JIn4HOCTHBIE pe3y/IbTaThl:

8 YEeHHOCMHO-0PUeHMAYUOHHOU cghepe. TYBCTBO TOPAOCTH 3a POCCHICKYIO (PU3HUECKYIO HAYKY,
T'YMaHU3M, MOJIOKUTEIbHOE OTHOIIEHHUE K TPYAY, LEIEyCTPEMIIEHHOCTD;

6 mpy0oeoll cghepe: TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JanbHEHIEH oOpa3oBaTeIbHOMN
TPaEKTOPHH;

8 NO3HABAMENbHOU (KOZHUMUGHOU, UHMELLEKMYalbHOU) chepe: YMEHUE YIPaBIATh CBOCH
MO3HABATENIbHON JeATEIbHOCTBIO.

MertanpeameTrHbie pe3yJbTaThl:

e HCIMOJIb30BAaHHE YMEHHU M HABBIKOB PA3JIMYHBIX BUJOB MO3HABATEIBLHOW NIESITEIBHOCTH,
MPUMEHEHNE OCHOBHBIX METOJOB IIO3HAHUS (CHCTEMHO-MH(POPMAIIMOHHBIN aHAJIN3,
MOJAEIUpPOBAaHWE U T.J.) [ HW3YYEHUs pPaA3JIUYHBIX CTOPOH  OKpYKarouiei
JIEHCTBUTEIILHOCTH,

e HCIOJIF30BAHME OCHOBHBIX HHTEIUIEKTYaJbHBIX OIepaiuii: (opMyIHupoBaHUE TUIIOTES,
aHaJ M3 W CHUHTE3, CpaBHEHHE, OOOOIIEHME, CHCTeMaTH3allMsl, BBISIBICHUE TPHUYUHHO-
CJIECTBEHHBIX CBS3€H, IOMCK aHAJIOTOB;

e YMCHHC I'CHCPUPOBATH UACU U OMPECACIIATE CPCACTBA, HeOGXOZ[I/IMBIe U UX peain3alluu,

e YMEHHE ONpEIeNATh LEIH W 33Ja4d JESATEIbHOCTH, BBIOMpPATh CpPEACTBA pean3aluu
1eJel ¥ MPUMEHSTh UX Ha IPaKTHKE;



UCIIOJIb30BaHUE PA3UYHBIX HCTOYHUKOB MJIsl MONY4YeHUS (U3HUECKON HHpOpMAaINH,
MOHMMAaHHE 3aBUCUMOCTHU CO/IepKaHUsI U (POPMBI IPECTaBICHUS HHPOPMAIH OT 1iesei
KOMMYHHKAIIH U ajpecarTa.

Hpe}lMeTHbIe pe3yJbTaThbl 0CBOCHUSN yqeﬁnoro npeamMera «Pusukan:

BbInyCKHUK HayuyMTCs:

JIEMOHCTPUPOBATh Ha MPUMEpaxX posib U MecTo (pu3uku B (OpMUPOBAHMH COBPEMEHHOM
HAay4yHOM KapTUHBI MHpPA, B Pa3BUTHH COBPEMEHHOM TEXHMKM M TEXHOJIOTUH, B
IIPaKTUYECKON JEATEIbHOCTH JIIOJICH;

JEeMOHCTPUPOBATh Ha TMpPHUMEpPax B3aMMOCBI3b MEXAYy (U3UKOW W JIpyruMu
€CTECTBEHHBIMU HAyKaMHU;

YCTaHAaBJIMBATb B3aMMOCBA3b CCTCCTBCHHOHAYYHBIX SIBIICHUI H MNPUMCHATH OCHOBHBIC
(1)I/I3I/I‘IGCKI/IC MOACIN AJIA UX OIITMCaHHUA U 06’bHCHeHI/IH;

HUCIIOJIB30BAaTh I/IH(l)OpMaLII/II-O (1)I/I3I/I‘ICCKOFO COACPIKaHUs IIpU PCUICHHUU y‘le6HBIX,
MPAKTUYCCKUX, MPOCKTHBIX W HCCICAOBATCIILCKUX 3aa4, UHTCIPHUPYIL I/IH(bOpMaIII/IIO us3
Pa3INYHbIX KCTOYHUKOB U KPUTHUYCCKU €€ OLICHHUBAA;

UCTIOJIB30BaTh COBpeMeHHbIe |T-TexHomorum ansi moucka, oOpabOTKM M XpaHEHUs
uHpopMaluu HU3NYECKOr0 COEPKaHMs B XOJ€ PELICHUs pa3IMYHbIX 00pa30BaTeIbHbIX
3ajay;

pa3ianyaTh U YMETh HUCIIOJIb30BAaTh B yUeOHO-HUCCIIEI0BATENbCKON I€ATeIbHOCTH METOIbI
HAay4YHOT'O TMO3HaHUs (HAONIOJACHUE, ONMMCAHUE, U3MEPEHUE, IKCIIEPUMEHT, BBIJIBIIKCHHE
TUIOTE3bl, MOJAETUPOBAaHWE U JAp.) U (POpMbI HAy4HOro MO3HAHHS ((aKThI, 3aKOHBI,
TEOPHH ), IEMOHCTPUPYS HA MPUMEPAX UX POJIb U MECTO B HAYYHOM MO3HAHUH;

MNpoBOAWUTL MHPAMBIC W KOCBCHHBIC HW3MCHCHUA (1)I/ISI/I‘ICCKI/IX BCJINYHH, BI)I6I/Ipa$I
HU3MCPUTCIIbHBIC HpI/I60pLI C YyUeTOM HeO6XOI[I/IMOI71 TOYHOCTHU HSMepeHI/Iﬁ, IUIAaHUPOBATDH
Xo4 I/I3M€p€HI/II\/'I, moJiydaTb  3HAYCHHC I/I3Mep${eM0ﬁ BCIIMYHUHBI W  OLICHHUBATH
OTHOCHUTCIIbHYIO TOTPCHIHOCTD 110 3aIaHHBIM (I)opMynaM;

MMPOBOAUTD UCCIICAOBAHUA 3aBHCHMOCTEi MCKOY (i)I/ISI/ILIeCKI/IMI/I BCJIIMYMHaMU: IIPOBOANTH
U3MCPCHUA HU  OHNpCACsITb Ha OCHOBE HCCICHOBAaHHA 3HAUCHUC IIapaMCTpPOB,
XAPAKTCPUIYIOINUX JAaHHYIO 3aBUCUMOCTH MCXKAY BCJIMYHMHAMHU, W ACJIATh BBIBOA C
Y4Y€TOM MMOTpCIIHOCTH H3MepeHI/II71;

HCIIOJIB30BAaTh IJid ONHCAaHWA XapaKTepa MNPOTCKaHHA (bHSI/I‘-ICCKI/IX IMponeccoB
(1)I/I3I/I‘IGCKI/IC BCJIMYHUHBI U JEMOHCTPUPOBATH B3aUMOCBA3b MCKAY HUMU,

HCIIOJIB30BAaTh IJid OHNHCAHHUA  XapaKTepa JIIPOTCKAHUA (I)I/I3I/I‘ICCKI/IX IMponIeccoB
q)HSI/I‘IeCKI/Ie 3aKOHBI C YYCTOM I'paHUI] UX MIPUMCHUMOCTH,

ucnons3oBath IT-cpencTBa Ay HArIAgHOTO TPEACTABIEHUS pPE3yIbTaTOB CBOEH
00pa3oBaTenbHON JNEATEbHOCTH B BHJIE TPE3CHTAIMH, JJICKTPOHHBIX OTYETOB H
TBOPUYECKUX padoT;

pelaTh KaueCTBEHHBIE 3a/1a4M (B TOM YMCIIE U MEXIIPEAMETHOTO XapaKTepa): UCIONb3ys
MoJeny, (U3MYECKHe BEIMYMHBI M 3aKOHBI, a TaKXe CpeAcTBa HH(OPMAIMOHHBIX
TEXHOJIOTH, BBICTpAaUBaTh JIOTUYECKH BEPHYIO LIETIOUYKY OOBSCHEHUS (0Ka3aTeIbCTBA)
IIPEJI0KEHHOTO B 33/1a4e Mpolecca (SIBJICHUA);

pelaTh pacueTHbIC 3a/1a4M C SBHO 33/1aHHON (PM3MUECKON MOEbIO: Ha OCHOBE aHAJIN3a
YCIIOBUS 3a/la4dl BBIIEIATh (U3NYECKYIO MOJIeNb, HAXOIUTh (DU3MUECKHUE BETUUYMHBI U
3aKOHBI, HEOOXOJMMBIE W JIOCTaTOYHBIE [UIA €€ pEeLICHHs, NPOBOJAUTH pPacyeThl M
IIPOBEPATH MOJYYEHHBIN PE3yJIbTaT;



e YYMUTHIBATh TPAHMIIBl MPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJENEH MNpu peuieHUH
(GUBHYECKUX U MEXKTIPEIMETHBIX 3a/1a4;

e HCIOJIB30BaTh MH(OPMALIMIO U NMPUMEHSATh 3HAHUS O MPHUHIMIIAX PAa0OThI U OCHOBHBIX
XapaKTepUCTUKAX U3YUYEHHBIX MAIlUH, IPUOOPOB U APYTUX TEXHUYECKUX YCTPOUCTB IS
peIIeHUs TPAKTHYECKHUX, YICOHO-UCCIIeIOBATEILCKIX U IPOSKTHBIX 3a71a4;

e HCIOJb30BATH 3HAHUS O PU3UUECKUX OOBEKTaX U Mpolieccax B NOBCEAHEBHOM KU3HU AT
oOecrieyeHHuss 0€30IIaCHOCTH IIpU  OOpallleHMH C [puOopaMHM M TEXHUYECKUMHU
YCTPOMCTBAMHM, Ui COXPAHEHHUS 30POBbS M COONIOAEHUS HOPM 3KOJOTMYECKOTO
IIOBEJICHUS B OKpY’KaloIlel cpese, s IPUHSTHS PEIIeHUH B IOBCETHEBHOM JKU3HU.

BbINyCKHUK TOJYYHUT BO3MOKHOCTH HAYUYHTHCSH:

- pa3IMyaTh rPaHMIBI IPUMEHUMOCTH (U3HMYECKUX 3aKOHOB, IOHMMAaTh BCEOOIUIT XapaKTep
(dyHIaMEeHTaTBHBIX (PU3MYECKUX 3aKOHOB (3aKOH COXPAHEHUS SHEPTUU B TEIIOBBIX IMPOIIECCAX,
3aKOH COXpAHEHHUs DIEKTPUYECKOrO 3apsga) M OTPAaHMYCHHOCTb HCIOJIB30BAHUS YACTHBIX
3akoHOB(3akoH OMma JJ1sl yyacTKa 1en#, 3akoH Jlxoyns -Jlenua u ap.);;

- HAaXOIUTh aJCKBaTHYIO MPEUIOKEHHOW 3amade (U3WYECKYI0 MOJENb, pa3peliaTh
HpO6JICMy KaK Ha OCHOBC HMCHOIINXCA 3HAHUHM O TEIJIOBBIX SBJICHUSAX C HCITOJIL30BAHUEM
MaTeMaTUYECKOro anrapara, Tak ¥ Py IOMOIIN METOOB OLICHKH.

- WUCIIOJIB30BAaTh 3HAHUS 00 AIIEKTPOMArHUTHBIX SBJICHHUSAX B TOBCEIHEBHON JKU3HM IS
oOecrieyeHns O€30MACHOCTH MPH OOpAIEHUU C MPHUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, IS
COXpPaHEHHS 37I0POBBS U COOIOJICHHSI HOPM 3KOJIOTMYECKOTO MTOBEJICHHS B OKPYKaIOIIeH cpee;
MMPUBOJAUTE NPUMEPHI BIUAHUA 3JICKTPOMAIrHUTHBIX I/I3J'Iy‘-I€HI/II‘/JI Ha )KMBBIC OPTaHHU3MBbI;

H.]IaHI/lpyeMble NMpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUS IMPOTPAMMBI

du3zuka u eCTeCTBeHHO-Hay‘lHLIﬁ METO/A MO3HAHUA NIPUPOADBI.

Oobyuarowuiica nayuumces:

. UCIOJb30BaTh TPU BBINOJHEHUH YYEOHBIX 3a]lad Hay4YHO-TIOMYJISPHYIO JIUTEPATypy O
(bu3NYeCKUX SIBICHUSX, CIPAaBOUHbIE MaTepUabl, pecypchbl IHTepHET.
. MMOHUMATh MPUHIIMIIBI IEHCTBUS MAlllMH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB, YCIOBUS

X 0€30I1aCHOTO MCITOJIb30BaHUs B IIOBCEIHEBHOM KU3HU,

® QJHAJIM3UPOBATH CUTyalUU TMPAKTUKOPUCHTUPOBAHHOI'O XapaKTCpa, Y3HaBaTb B HHUX
MMPOSABJICHUC HN3YUCHHBIX (I)I/ISI/I‘ICCKI/IX SBJICHUN WU 3aKOHOMepHOCTCﬁ u IMPUMCHSTDH
HUMCIOIIHECA 3HAHUA I UX 06”I)${CHGHI/I$I;

® MPOBOJUTH KOCBEHHBIE H3MEpPEHHUS (U3NYECKUX BEJIUYMH: IPHU BBINOJIHEHUH HW3MEPEHHM
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys NPEATIOKEHHON HMHCTPYKIMH, BBIYUCIATH
3HAQYCHHUE BEJIMYMHBI U aHAIU3UPOBATh IOJIyYCHHBIEC PE3YJIBTATHI C YYETOM 3aJaHHON TOYHOCTHU
U3MEPEHU;

® [IPOBOJUTH HCCIIEIOBaHUE 3aBUCUMOCTEH (DU3MUECKUX BEIUYHMH C HCIIOJIb30BAHUEM MPSIMBIX
U3MEpPEHMl: MPU 3TOM KOHCTPYHPOBaTh YCTaHOBKY, (PUKCHpPOBaTH pe3yJbTaThl MOJIYyYEHHON
3aBUCUMOCTH (DM3MUYECKUX BEJIWYMH B BHAE TaOnul U rpadukoB, nAenaaTb BBIBOJBI IO
pe3ynbTaTaM MCCIIEI0BAHHS;



® TIOHHMMATh POJIb SKCIEPUMEHTA B MOJYYCHUU HAYyYHOW WH(OPMALUU; MPOBOIUTH IMPSMBIC
U3MepeHus (PU3NUIECKUX BEIIMYUH: BpEeMs, paCCTOSIHHE, Macca Tella, 00beM, CHIla, TeMIIeparypa,
aTMocgepHoe AaBlieHHE, BIAKHOCTh BO3/yXa, HAMPsDKEHHE, CHIIA TOKA, paJAUalluOHHBINA (OH (C
UCIIOJIb30BaHUEM J03MMETpa); MpU OSTOM BBIOMpPATh ONTHUMAJBHBIA CIIOCO0 HU3MEpPEHUs U
MCII0JIB30BAaTh MIPOCTEUIIINE METOAbI OLIEHKH IMOIPEIIHOCTEN N3MEPEHUN.

® CTaBUTH OMBITHI IO MCCICIOBAHUIO (PU3NYCCKUX SIBICHUN WM (PU3MYECKUX CBOMCTB Ten 0e3
MCIIOJIb30BaHUs MPSMBIX W3MEpEHUil; mpu 3ToM (HOpMyIHpoBaTh MpodiemMy/3aady y4eOHOTO
JKCIIEPUMEHTA; COOUPATh YCTAHOBKY M3 IMPEAJIOKEHHOr0 00OpYIOBaHUS; MPOBOJIUTH OMBIT U
(dbopMyIUpOBaTh BHIBOJIBI.

® pacIo3HaBaTh MPOOJEMBI, KOTOPHIE MOXXHO PEIIMTh MPU IMOMONIU (DU3HUSCKUX METOJIOB;
AQHAJIM3UPOBATH OTJICIBHBIC 3TAITbI IIPOBEACHHUS MCCIICIOBAHNN U HHTEPIIPETHPOBATh PE3YJIbTAThI
HAOJIIOJICHUH U OIIBITOB;

® [TIOHUMAaTh CMBICII OCHOBHBIX (PM3HUYECKUX TEPMUHOB: (U3NIECKOE TeJo, (hU3nIecKoe SBICHNUE,
¢du3nyeckas BeJINYMHA, €IUHULIBI U3MEPEHHUS;

Oodyuarowuiica noayuum 603mMOHCHOCMb HAYYUMBCA:

® (0OCO3HAaBaTb LICHHOCTb HAYYHBIX HCCHCHOB&HHﬁ, POJib (1)I/IBI/IKI/I B paClIMpCHUHA Hpe,I[CTaBJ'IeHI/Iﬁ
00 OKpY’KaromeM MHUPE U €€ BKIIAJA B YIIYUIICHHUEC KA9€CTBA ) KU3HU,

® JCIIOJIb30BaTh TNPHEMBI IOCTPOCHUS (U3MYECKHX MOJENEH, IMOHCKa U  (OPMYIUPOBKH
JIOKA3aTelIbCTB BBIABHHYTHIX THIIOT€3 M TEOPETUYECKHX BBIBOJOB HAa OCHOBE 3MITMPHUYECKH
YCTaHOBJICHHBIX (DaKTOB;

® CpaBHUBATh TOYHOCTb M3MEPEHMs] (PU3MUECKHUX BEJIWYUH 0 BEIUYMHE WX OTHOCHUTEIbHOMU
MOTPELIHOCTH IIPY IPOBENCHUH NPSAMBIX U3MEPEHU;

® CaMOCTOATENBHO MPOBOIUTH KOCBEHHBIE U3MEPEHUs U MCCIeI0BaHUs (U3NUYECKUX BEJIHYUH C
UCIOJIb30BAaHUEM PA3IMUYHBIX CIIOCOOOB M3MEpEHUs (PU3NYECKUX BEIWYHMH, BHIOMPATH CPEICTBA
U3MEpEeHusi ¢ Y4€TOM HEOOXOIUMON TOUHOCTH H3MEpeHHH, OOOCHOBBIBATH BBIOOpP crocoba
U3MEpEHMs, AaJIeKBaTHOIO IIOCTABJIEHHON 3ajade, MPOBOAUTH OLEHKY JOCTOBEPHOCTH
MOJIyYEHHBIX PE3Yy/IbTATOB;

® BOCIPUHUMATh HH(OPMaLIMIO PU3NYECKOTO COAEpkKaHU B HAYUYHO-TIOMYJIIPHON JIUTEpaType u
CpeICTBAaX MacCcOoBOM MH(OpMalMM, KPUTHYECKH OLEHUBATh MOJIYYEHHYIO HH()OpMaIHIo,
aHanmu3upys e€ coJepKaHue M JaHHble 00 MCTOYHMKE MH(OpMALMU; CO3/aBaThb COOCTBEHHBIE
NUCbMEHHBIE M YCTHBIE COOOIIEHUS O (U3MUECKUX SBJICHUSAX HA OCHOBE HECKOJBKUX
UCTOYHHKOB  HMH(pOpMAIMM, CONPOBOXAATh  BBICTYIUICHHE Ipe3eHTalued,  y4IUThIBas
0COOEHHOCTH ayIUTOPHH CBEPCTHUKOB

MexaHuka

Oobyuarowuiica nayuumcs:

® pacCIioO3HaBaTb MCXaHUYCCKUC ABJICHUA U OOBSICHATH HA OCHOBE UMEIOIIUXCS 3HAaHUH

e pemarh 3ala4d, HUCMONB3YysA (DU3MUYECKHE 3aKOHBI (3aKOH COXPAaHEHHs] JHEPTUH, 3aKOH
BCEMHMPHOT'O TATOTEHUs, MpUHIMI cyneprno3uuu cui, |, 1l u 11l 3akonsr HetoToHa, 3akoH



COXpaHEHHMsI HMITyJbca, 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u (GopMyibl,
CBsI3bIBalOIME (hU3MUECKUE BEIWYMHBI (IIyTh, CKOPOCTb, YCKOPEHHE, Macca Telsa, MJIOTHOCTh
BEUICCTBA, CUJA, JABICHUE, UMITYJIBC Tejla, KUHETUYECKas JHEprus, NOTCHLHAIbHAs DHEPIHUs,
MexaHu4deckas paboTa, mMexaHudeckas moiHocTh, KIIJ[ mpocroro MexaHumsma, cuiaa TpeHUs
CKOJIbXKEHUs, KO3 (PULIMEHT TpeHus1, aMIUTUTY/Aa, IEPUOJT U 4acTOTa KOJICOAHUH, IJIMHA BOJIHBI U
CKOPOCTh €€ pPAacIpOCTpaHEHMs): Ha OCHOBE aHalli3a YCJIOBHUS 3aJaud 3alMChbIBaTh KpaTKOE
yCIIOBHE, BBLICHATH (DU3NYECKHE BEIUYMHBI, 3aKOHBI M (HOpMyJbl, HEOOXOAMMBbIE A €&
pelIeHHs, TIPOBOANTH PACU€Thl U OLEHHUBATH PEAIbHOCTh MOJIYYCHHOTO 3HAYCHUS (HU3UUECKOU
BEJIMYMHBI.

® pa3jin4yaTb OCHOBHBIC IIPHU3HAKKW HU3YYCHHBIX (bPISI/I‘IeCKI/IX MO,Z[CJ'ICfI: MaTCpraJibHasd TOYKa,
HHEpLUAJIbHAA CUCTEMA OTC‘IéTa;

® AHAIM3UPOBATH CBOMCTBA TEJ, MEXaHUYECKHE SBJICHUS U IMPOIECCHI, HCIONB3Ys (HU3HUECKUE
3aKOHBI: 3aKOH COXPAHEHHS 3HEPruH, 3aKOH BCEMUPHOTO TATOTEHHUS, NPUHIMI CYNEpPHO3ULIUN
cun, I, II u I 3akonsl HproTOHA, 3aK0H cOXpaHEeHMs UMITyJbCa, 3akOH ['yka, 3akoH Ilackais,
3aKOH ApXuMeJa; Mpd dTOM pPa3iIuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA M €ro
MaTeMaTU4YECKOE BhIPAKEHUE;

®OIMCHIBATh M3YYEHHBbIE CBOMCTBAa TEJN M MEXaHWYECKHUE SBJICHUS, MCHONb3ys (usnueckue
BEJIMYMHBL: IyTh, INEPEMEIIEHHE, CKOPOCTb, YCKOpPEHME, INEepuoj oOpallleHHs, macca Tela,
IUIOTHOCTh BEILIECTBA, CUJIa (CUjla TSHKECTH, CUjla YIIPYTOCTH, CUJIa TPEHUSI), JaBICHHUE, UMITYJIbC
Tena, KNHETUYeCKasl SHEprusl, MOTEHIMAbHAs SHEPrus, MexaHudeckas pabora, MexaHU4YecKas
motHocTh, KIIJ] mpu coBepuieHHH pabOThl ¢ UCHOJIL30BAaHUEM MPOCTOrO MEXaHMU3Ma, Cuia
TPEHMsI, aMIUIMTyJa, NEpUoJ M 4YacToTa KoJieOaHWM, JAJuMHa BOJHBI U CKOPOCTh €€
pacrpoCTpaHeHUs; IPU ONMCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKHUI CMBICI HCIIOJIb3YEMbIX
BEJIMYMH, UX 0003HAYECHUS U €AMHUIBI H3MEPEHUs, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOLINE JTAHHYIO
(Gu3MUecKyro BEIUUUHY C JPYTUMH BETMUYMHAMMU, BBIYUCIATH 3HaUeHNE (PU3NUECKON BETMUMHBI;

®OCHOBHBIC CBOICTBA MIJIM YCIIOBUS IPOTEKAHUS STHX SIBJICHHIA: pABHOMEPHOE U HEPaBHOMEPHOE
JIBIKEHHE, PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIIMHEHHOE IBMIKCHHE, OTHOCHTEIBHOCTD
MEXaHHUYECKOTO JIBIKCHUsI, CBOOOHOE MaJICHNE TeJl, PABHOMEPHOE JBMKEHHE IO OKPYKHOCTH,
WHEPLHs, B3aUMO/ICHCTBUE TEJN, PEaKTUBHOE JIBIDKCHHUE, Nlepeaya JaBlIeHuUs TBEPIBIMU TEIaMH,
KHUIKOCTSMH W Ta3aMH, aTMOC(epHOe AaBieHHE, IUIaBaHUE Tell, PABHOBECHE TBEPABIX Tell,
UMEIOIINX 3aKPEIUIEHHYI0 OCh BpAIlICHHs, KolieOaTelbHOEe MABMKECHHE, PE30HAHC, BOIHOBOEC
JIBIDKCHUE (3BYK);

Odyuarouwguiica noayuum 603mMoOHCHOCMb HAYYUMBCA:

J UCTOJb30BAaTh 3HAHUS O MEXaHWYECKUX SIBJICHUSAX B TIIOBCEIHEBHOW JKM3HM JUIs
oOecniedyeHns 0e30MacHOCTU MpHU oOpallleHuu ¢ NpudopamMu M TEXHUYECKUMHU YCTPOMCTBA MU,
IUISL COXPAHEHUSI 370pOBbS U COONIOJICHUSI HOPM SKOJIOTHYECKOTO TOBEACHHS B OKPY)KaIOIIEH
cpeae; NPUBOAUTH TPHUMEPHl TMPAKTHUECKOTO UCIONb30BaHUS (PU3MUECKUX 3HAHHHA O
MEXaHHNYECCKUX SABJICHUAX U (1)I/ISI/III€CKI/IX 3aKOHaXx; MPUMEPLI UCIIOJIb30BaAHUA BO300HOBIISIEMBIX
UCTOYHUKOB  DHEPIUH;  OSKOJIOTMYECKHX  TOCIEACTBUH  HCCIENIOBaHMS  KOCMHUYECKOTO
MIPOCTPAHCTB;

® pa3nuyaTh I'PAaHUIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IOHMMATh BCEOOIIMH XapakTep
(yH1TaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPaHEHMsSI MEXaHMYECKOW IHEepPruH, 3aKOH COXpPaHEHHS
UMIIYJbCa, 3aKOH BCEMUPHOTO TATOTEHHUS) U OTPAHUYEHHOCTh MCIIOJIb30BAaHHSI YACTHBIX 3aKOHOB
(3axoH ['yka, Apxumena);



®HAXOJNTh aJICKBATHYIO MPEAJIOKEHHOM 3a/1aue PU3NIECKYI0 MOJIETh, pa3peliaTh mpodieMy.

OcHOBBI MOJIEKYJIsIpHO-KHHeTHYecKo#i Teopuu (MKT) u TepmMognHaMUKH.

Oobyuarowuiica nayuumcs:

o pemarh 3aJadd, MCIOJB3Ysl 3aKOH COXPaHCHHS HYHEPTMU B TEIUIOBBIX IPOIECCaX H
dopmynbl, CcBs3bIBatOIIME (U3NUYECKHE BEIUYMHBI (KOJMYECTBO TEIJIOTHL, TEMIIEpaTypa,
ylenbHas TEIUIOEMKOCTh BEIIECTBA, VJENbHAas TEIJIOTa IUIABJICHUS, YJENbHAas TeIioTa
napooOpa3oBaHus, yAeIbHAs TEIJIOTa CTOPAHUS TOILTMBA, KOI(DPUIIMEHT MOJIE3HOTO EHCTBUS
TEIUIOBOTO JIBUTATENIs): HA OCHOBE aHajM3a YCIIOBHS 3a/lauyd 3allUChIBaTh KPaTKOE YCIOBHE,
BBIJICNIATh (DU3UYECKHE BEIMYMHBI, 3aKOHBI U (OPMYINbI, HEOOXOAMMbIE Uil €€ pelIeHHS,
MIPOBOJIUTH PACUYEThI U OLICHUBATH PEATBHOCTD MOJTYYEHHOT'O 3HAYCHUS (PH3HUUECKON BEIIMIHHBI.

® IIPUBOAWUTL IIPUMEPBI INPAKTHYCCKOI'O HCIIOJb30BaHUMA (bI/ISI/I‘ICCKI/IX 3HaHWH O TEILIOBBIX
SABJICHUAX,

® pa3jauuaTh OCHOBHBIC MPU3HAKM M3YYEHHBIX (PU3MUECKHX MOJeNell CTPOCHHUs Ta3oB,
JKUAKOCTEN U TBEPJBIX TET;

® AaHaJIM3UpoOBaATh CBOMCTBaA TCJI, TCIUIOBLIC MABJCHUA KW IPOLECCHI, HCIIOJIb3ysd OCHOBHBIC
MMOJIOKCHUA ATOMHO-MOJICKYJIIDHOTO Y4YCHHA O CTPOCHHUHM BCHICCTBA M 3daKOH COXPAHCHUA
OHCPIHUH;

® ONUCHIBATh HM3YyUYEHHBIE CBOMCTBA TEN U TEIJIOBBbIC SBJICHUA, HCIONb3ySd (U3HUECKUE
BEJIMYMHBI: KOJIMYECTBO TEIJIOThI, BHYTPEHHSSI DHEPIUs, TEMIIEpATYpa, yeJIbHas TEIIOEMKOCTh
BEIIECTBa, YJEJbHAas TEIJIOTa IUJIABJICHUS, YJAEJbHAas TEIUIoTa NapooOpa3oBaHMs, YJElbHas
TEIUIOTa CTrOpaHUsS TOIUIMBA, KO3(PPHUIMEHT TOJE3HOTO ISHCTBHUS TEIIOBOTO JIBHTATEIS; TIPH
OMHUCAaHWUU TPABWIBHO TPaKTOBAaTh (U3MUYECKHUH CMBICT HCIOJIB3YeMbIX BEIWYUH, UX
0003HaYeHHSI M €TUHUIIBI U3MEPEHUS, HAXOAUTh (DOPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMUMHY C IPYTUMU BEIMUYNHAMU, BBIYUCIISATH 3HaYCHHE (DU3MUECKON BEITMYUHBI,

® pacro3HaBaThb TEIUIOBBIE SIBIEHUS M OOBSICHATh Ha 0a3e HMMEIOIIMXCS 3HAHWM OCHOBHBIE
CBOICTBa WJIM YCJIOBUS NPOTEKAaHUs 3TUX SBICHUN: AUPPy3us, u3MeHeHue oObEMa Ten mpu
HarpeBaHuu (OXJIAKICHUM), OOJbIIasi COKMMAEMOCTh T'a30B, Majlasi CKUMAEMOCTh KUAKOCTEH U
TBEPABIX TEN; TEIUIOBOE PAaBHOBECHE, MCIIAPEHUE, KOHACHCALWs, IUIABJICHHUE, KPUCTAUIM3aLus,
KUIIEHHE, BJIAXKHOCTh BO3/yXa, pa3jMyHble CIOCOOBI Temonepeaadn (TemIonpoBOIHOCTS,
KOHBEKI[MsI, W3JIyu€HHE), arperaTHble COCTOSHHUS BEIECTBA, IOIJIOMIEHUE OJHEPIUu IpH
UCIIAPEHUU JKUJIKOCTU WM BBIJCIICHUE €€ IpU KOHACHCALMU I1apa, 3aBUCUMOCTb TEMIIEPATYpPbI
KUIICHUS OT JaBIICHUS;

Odyuarouwuiica noayuum 603MOMCHOCHb HAYYUMBCA:

® JCIIOJIb30BaTh 3HAHMUA O TEIUIOBBIX SBJICHUSAX B IOBCEJHEBHOW KM3HM Uil OOECHeUeHHS
Oe3omacHOCTH Mpu oOpamieHuu ¢ npudopaMu U TEXHUYECKUMH YCTPOMCTBAMH, IS
COXpaHEHUs 37J0POBbSI M COONIIOJICHNUS HOPM HKOJOTMYECKOTO TOBEACHHUS B OKPYKAIOIIEH
cpene; MPUBOAUTH MPUMEPHI IKOJOTHYECKUX TIOCTIEACTBUN paOOThI ABUTATENICH BHYTPEHHETO
CTOpaHUsl, TETUIOBBIX U TUAPOIIEKTPOCTAHIINI;



® paznMyaTh TPAHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep
byHaaMeHTaNbHBIX (PU3MUYECKUX 3aKOHOB (3aKOH COXpPAHEHHUS DSHEPrUM B TEIJIOBBIX
poueccax) ¥ OrpaHU4eHHOCTb MCII0JIb30BAHMSI YACTHBIX 3aKOHOB;

® HAXOJUTh AJCKBATHYIO NPEIJIOKEHHON 3a1ade (PU3MUECKYI0 MOJENb, pa3peniats mpodiemy
KaKk Ha OCHOBE HMEIOIIMUXCA 3HAHUM O TEIUIOBBIX SBJICHHUSX C MCIOJIb30BAaHUEM
MaTeMaTUYeCKOro anmnapara, Tak U Py IOMOIIY METOJIOB OIICHKH.

OcHoBBI JIeKTpoAMHAMHUKH. OnTHKA.

Oobyuarowuiica nayuumcs:

epelIaTh 3ajaul, HCIONb3ys (u3nyeckue 3akoHbl (3akoH Oma Juid ydacTKa LENH, 3aKOH
Jlxoyns-JIeHna, 3aKOH NPAMOJIMHENHOIO pacIpOCTPAaHEHHUs CBETAa, 3aKOH OTPAKEHHUs CBETa,
3aKOH IPEIOMJICHUs CBEeTa) U (OpMYIbl, CBA3BIBAIOIINE (PU3UYECKUE BEIMYMHBI (CHIa TOKA,
IEKTPUUECKOE HAINPSIKEHUE, DJIIEKTPUYECKOE CONPOTUBIICHUE, YICIBHOE COIPOTHBIICHHUE
BEIIEeCTBA, paboTa 3JIEKTPUYECKOTO IOJsl, MOIIHOCTh TOKa, (POKYCHOE pacCTOSHUE U
OIITUYCCKad CuJia JIMH3bI, CKOPOCTh 3JICKTPOMAIHUTHBLIX BOJIH, JJIMHA BOJIHBI U 4YaCTOTa CBETA,
(dopMyIbl pacuéTa EKTPUUECKOTO COIPOTUBIIEHUS NPH MOCIEI0BATEIbHOM U HapayljiebHOM
COEJMHEHUHM IIPOBOJHHUKOB): HAa OCHOBE AaHAIW3a YCIOBMs 3aJaud 3allUChIBaTh KpaTKOE
yCJIOBHE, BBLACHATh (DU3MUYECKHE BEIMYUHBI, 3aKOHBI U (OpPMYIbl, HEOOXOAUMBIE A €€
pellIeHus, IPOBOJANUTh PACYEThl U OLICHUBATh PEAJIbHOCTh MOJIYYEHHOTO 3HAaYEHUS] PU3NYEeCKOn
BEJIMYMHBI.

® [PUBOAWTH TPHMEPHl MPAKTHYECKOTO  HCIONB30BAaHMA  (U3UYECKUX  3HAHUH O
AJIEKTPOMATHUTHBIX SIBJICHUSX.

® aHAIM3MPOBATh CBOWCTBA TEJN, JJIGKTPOMArHUTHBIE SIBIEHUS M IPOLECCHl, HCIONb3Ys
(u3nueckre 3aKOHbI: 3aKOH COXPAHEHUS JIEKTPUYECKOTO0 3apsaaa, 3akoH OMa /71 y4acTKa LelH,
3akoH J[xoynsa-JIeHna, 3aKOH IPSAMOJIMHEMHOIO pPacHpOCTPaHEHUS CBETA, 3aKOH OTPAKECHHS
CBETa, 3aKOH IPEIOMIICHUS CBETA; NPU ATOM Pa3IN4aTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
€T0 MAaTEMATUYCCKOC BhIPpAXXCHUC.

® OIMMCbIBATb M3YYCHHBIC CBOICTBA TEII U SJICKTPOMArdMTHBIC ABJICHUSA, UCIIOJIb3Ys (1)I/ISI/I‘~IGCKI/I€
BCIIMYUHBI: BHGKTpI/I‘IeCKI/Iﬁ 3apsaa, CuJia TOKaA, JJICKTPUYCCKOC HAIMPSAKCHUE, DJICKTPUUCCKOC
COIIPOTUBJICHUE, YACIBbHOC COIIPOTUBJICHHUEC BCILICCTBA, pa60Ta QJICKTPHUYICCKOI'O IOJIA, MOIITHOCTDH
TOKa, (1)OKyCHO€ pacCTosIHUEC U ONTHUYCCKAsA CHJIa JIMH3bI, CKOPOCTH JJICKTPOMAT'HUTHBIX BOJIH,
AJInHa BOJIHBI W 4YaCTOTa CBETA, IIpU OINHCAHHU BCPHO TPAKTOBATH (I)I/ISI/I‘-ICCKI/Iﬁ CMBICJI
HCIIOJIB3YEMbIX BCJIWYHH, HX 0003HaYCHHUS U CAUHUIBI HU3MCEPCHUA;, HAXOIUTb (I)OpMy.]'IBI,
CBA3BIBAIOIINEC JAHHYIO (1)I/ISI/I‘~ICCKyIO BCJIIMYHHY C APpYTHUMU BCINYHNHAMU.

® JHCIIOJIb30BaTh OINTHYECKHE CXEMBI JUIS MOCTPOCHHS HM300pa)KEHHWH B IUIOCKOM 3€pKajie U
coOuparorieii JuH3e.

® COCTaBJIATb CXEMBI OJJIICKTPUYCCKUX ueneﬁ C MOCICOOBATCIIBHBIM MW IapauICIIbHBIM
COCAUHCHUECM DJICMCHTOB, pa3jindas yCJIIOBHBIC 0003HAaYCHHS PJICMEHTOB QJICKTPHUICCKUX Lenei
(HCTO‘IHI/IK TOKa, KIIt04Y, pE3UCTOP, peOoCTaT, JIaMIIO4Ka, aMIICPpMETD, BOJ'IBTMCTp).

® pacClio3HaBaThb J3JICKTPOMArHUTHBIC SABJICHUSA U OOBSCHATh HAa OCHOBE HMEIOIIMNXCS 3HAaHUMU
OCHOBHEIC CBOICTBA HIIH YCI0BUA NPOTECKAHUA OTHUX SIBIICHHIA: OJICKTpU3auusa  TECI,
B3aUMOJCHCTBHE 3apsAa0B, BHCKTpI/I‘ICCKI/Iﬁ TOK M €ro ASUCTBHUSI (TCHJ’IOBOG, XUMHUYCCKOC,
MaFHI/ITHOe), B3aUMOJECUCTBUE Mar HUTOB, 3JICKTPOMAaruuTHasd WHAYKIHUA, JIENICTBHE MarHUTHOI'O



nojis1 Ha MNOPOBOAHUMK C€ TOKOM HW Ha ABWXYHIYIOCA 3apsAKCHHYKO YacCTUIY, JeiicTBHUe
OJICKTPHUYCCKOr'0o IMOJIsI Ha 3apsKCHHYIO YaCTUIy, 3JICKTPOMArHWTHBIC BOJIHEIL, HpHMOJ’IHHCfIHOC
pacinpoCTpaHCHUE CBETA, OTPAKCHUEC U ITPECIIOMIICHUEC CBETA, AUCIICPCUs CBETA.

Odyuarowuiica noayuum 603MoHCHOCHb HAYUUMbCA:

® [ICII0JIb30BAaTh 3HAHHUA OO0 JJIEKTPOMAarHUTHBIX SBJICHUSX B IIOBCEIHEBHOM JKU3HMU JUId
oOecrieyeHns 0€30MaCHOCTU MPH OOpaIIeHUH ¢ NpUOOpaMH M TEXHHUYECKUMH YCTPOWCTBAMH,
JUIS COXPaHEHMsI 310pOBbsl U COOJIIOJIEHHS] HOPM 3KOJIOIMUYECKOrO MOBEACHHS B OKPYKaroLlen
cpejie; MPUBOAUTD IIPUMEPHI BIUSHUS 3JIEKTPOMAarHUTHBIX U3JIyY€HUI Ha XKUBbIE OPIraHU3MBI;

® Pa3IMYaTh T'PAHUIBI TPUMEHUMOCTH (DU3MUYECKHX 3aKOHOB, IMOHMMATh BCEOOIIMHA XapakTep
(dyHIaMEHTATBHBIX 3aKOHOB (3aKOH COXpPAHEHHUs AJIEKTPHUECKOTO 3apsia) U OTPaHUYCHHOCTh
MCII0JIb30BaHUs YaCTHBIX 3aKOHOB (3akoH OMma, 3akoH Jlxoynsa-Jlenna);

® JCIIOJB30BaTh TNPHEMBI IOCTPOCHUS (HU3MUYSCKHX MOJAENEH, IMOMCKa U (HOPMYIHPOBKU
JIOKa3aTeJbCTB BBIIBUHYTHIX THUIOTE€3 M TEOPETUYECKMX BBIBOJOB HAa OCHOBE SMITMPHYECKH
YCTaHOBJICHHBIX (DaKTOB;

® HAXOAWUTh AJIEKBATHYIO IPEAJIOKEHHON 3amaue (PU3MUECKYI0 MOJENb, pa3pelarb npodiemy
KaK Ha OCHOBE HMEIONIMXCS 3HAHUW 00 SJIEKTPOMATHUTHBIX SIBJICHUSX C HCIOJIb30BAHHEM
MaTeMaTHUYECKOTO anmapara, Tak U P MOMOIIU METOI0B OILICHKU

KeanroBas ¢pusuka. @Pu3nka aroMa 4 aTOMHOI0 AApa.

Oobyuarwuiica nayuumcsa:

® OIIMCHIBATh M3YYEHHbIE KBAHTOBBIC SIBICHUS, MCIHOJB3YS (PU3NUYECKUE BEIUYUHBI: MacCOBOE
YHCII0, 3apSAA0BOE YUCIIO, IEPUO] MoJIypaciaja, 3Heprust (OTOHOB; IPU ONMCAHUU NPABUIILHO
TPAaKTOBaTh (PU3UYECKHHA CMBICI MHCHOJb3YEMbIX BEJIMYMH, HUX OOO3HAYEHHS M E€AMHUIIBI
M3MEpEeHUs; HaXOuTh (POPMYJIbI, CBSA3BIBAIOLINE JAaHHYIO (PU3NYECKYIO BEITUYHMHY C JPYTHMMH
BEJIMYMHAMH, BBIYUCIIATH 3HaUeHNE (PU3NYECKON BETMUUHBI;

® pacro3HaBaTh KBAaHTOBBIC SIBICHUS U OOBSICHATH Ha OCHOBE MMEIOIIMXCS 3HAHUI OCHOBHBIE
CBOMCTBa WM YCJIOBHS TMPOTEKAHMUS OTUX SBJICHUI: €CTECTBEHHass M MCKYyCCTBEHHas
pPaZMoOaKTUBHOCTb, O-, - U Y-H3Iy4YCHHs, BOSHUKHOBEHHE JMHEWYATOrO CHEKTpa M3Iy4eHUs
aToMa;

® aHAJIM3HUPOBATH KBAHTOBLIC ABJICHUA, HCIIOJIb3Ys (1)I/ISI/I'~I€CKI/IG 3aKOHbI M TIOCTYJIATBhI: 3aKOH
COXPAaHCHUA OHCPIrUH, 3aKOH COXPAHCHUSA OJJICKTPUYCCKOI'O0 3apsaa, 3aKOH COXpPaHCHUA
MacCcCOBOro 4ucia, 3aKOHOMCPHOCTHU H3JIYUCHUSA W TIOIJIOIICHHA CBETa aTOMOM, IIpU 3TOM
pa3jinvdaTrb CJIOBECHYHO q)OpMy.TII/IpOBKy 3dKOHa U €T0 MaTCMATHUYCCKOC BBIPAKCHUC,

® pa3jin4aTb OCHOBHBIC IMPU3HAKHU HHaHeTapHOﬁ MOACIN aroma, HYKJIOHHOP'I MOACIN aTOMHOI'O
AApa; MNOPUBOAUTHL IIPUMCPBI MPOABICHHA B HNPUPOAC U MNPAKTHYCCKOTO HCIIOJIb30BAHUA
PaaAnOaKTUBHOCTH, AACPHLIX U TCPMOAICPHBIX peaKuHﬁ, CIICKTPAJIbHOT'O aHAJIN34.

Odyuarowuiica noayuum 603MOHCHOCMb HAYUUMBCA:

e OmnuceiBaTh 1 0OBSACHATH U3JTyUYE€HHUE U TOTJIONIEHUE CBETa aTOMOM; (oTo3(deKT;

e [IpuBoauThH NMpUMEpPHl MPAKTUUECKOTO HCIOIb30BaHUS (PU3NYECKUX 3HAHHM: 3aKOHBI
KBAHTOBOM (PM3UKH B CO3AHUU SIIEPHOI SHEPTETUKH, JIa3€POB;



e BocnpuHMMare M HAa OCHOBE IIOJyYEHHBIX 3HAHUM CAMOCTOATEIBHO OLICHUBAThH
uHopManuio, coaepxairytocs B coodmennsx CMU, UnTepHeTe, HaydHO-TIOMYISPHBIX
CTaTbhsIX;

e lcnonp30BaTh NMPUOOPETCHHBIC 3HAHWUS M YMEHUS B TPAKTHYECKOH NEATCIHHOCTH U
MIOBCETHEBHOM KHM3HU il oOecredeHus] 0e30MacHOCTH JKU3HEICSATEIIBHOCTH: OILICHKH
BIUSHUS HAa OpPraHU3M uejoBeKa U APYrue OPraHu3Mbl 3arps3HEHHs] OKpYKarollen
Cpebl; palMOHAIBHOTO MIPUPOIOTOIB30BAHUS U 3AIUTHI OKPYKAIOIIECH CPEIbI.

Coaep:xkaHue NporpaMmbl
10 kaacc:

BBenenue. ®usnka u puznveckue MeTOAbl M3yYeHHsI TPUPOAbI

®dusuka — Hayka o mpupone. Ousuueckue Tena u seineHus. Habmronenue u onucaHue
¢usnueckux sBIeHUN. PU3MUECKUH SKCHepuMeHT. MonenupoBaHUE SIBICHUH U OOBEKTOB
npupoapl. Pu3NUEecKUEe BEIMYMHBI U MX HU3MEpeHHe. TOYHOCTh M MOTPElIHOCTh U3MEPEHUH.
MexnyHapongHas cuctema eauHul. Du3znyeckue 3aKOHbI M 3aKOHOMEPHOCTH. Dusuka U
TexHuka. Hayunblii meron mosHanus. Pons ¢usuku B popmupoBaHMM €CTECTBEHHOHAYYHOM
IPAaMOTHOCTH.

Mexanuyeckue siBJeHUS

Mexanuueckoe ABM)KEeHHE. MatepuanbHas TOYKa Kak MojJeib (DPU3UYECKOTo Tela.
OTHOCUTENBHOCTh MeXaHM4YecKoro aBmxkeHus. Cucrema orcyera. Dusnyeckue BEIUYUHBI,
HEOoOXOIUMBbIE NIl OMMCAHMS ABMXKEHHS M B3aMMOCBS3b MEXAY HUMHU (IIyTh, IEpEMEIICHHE,
CKOPOCTh, YCKOpEHHUE, BpeMs IBUKeHHs). PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
nBwxeHue. PaBHOomepHOoe gaBukeHue 10 OKpyxkHOcTH. IlepBbiii 3akoH HprooTtoHa wu
unepuus.Macca tena. [notHocts BemectBa. Cuna. Enununel cuiibl. Bropoii 3akon HeroToHa.
Tperuit 3axkoH HeroToHa. CBoOogHOe mnaneHue Tten. Cuna TsDKECTH. 3aKOH BCEMHUPHOTO
taroreHus. Cuna ynpyroctu. 3akoH I'yka. Bec tena. HeecomocTs. CBs3p MexIy CHIION
TSOKeCTH U Maccod Tena. J(uHamomerp. PaBHoneictByromas cwia. Cuna Tpenus. TpeHue
ckonbkeHus. Tpenue nokos. TpeHue B IPUPOAE U TEXHUKE.

Nmnynbe. 3akoH coxpaHeHus uMIynbca. PeakTuBHOe nBUKeHHe. MexaHnuyeckas padoTa.
MouHocTs. DHeprus. [loTeHnuansHas U KMHeTH4eckas dHeprus. IIpeBpamienue onHOro Buua
MEXaHUYECKOM dHEepruu B Ipyroi. 3aKOH COXpPaHEHUsI TOJIHON MEXaHUYECKON IHEPTHH.

VYcnoBuss paBHOBECUS TBEPAOIO TeEjla, HMEIOIIETO 3aKpEIUICHHYIO OCh JBHYKEHHS.
MOMEHT CHJIBI.

OCHOBBI MOJIEKYJISPHO-KUHETHYECKON TEOPpUH

CrpoeHne BemecTBa. ATOMBI M MOJEKYJIBI. TEIIOBOE ABM)KEHHE aTOMOB M MOJIEKYI.
B3aumopeiictBue (MpUTSDKEHWE W OTTAJIKMBAHHME) MOJIEKYJ. TerjioBoe paBHOBECHE.
Temneparypa. CBsA3b TeMIepaTypsl CO CKOPOCTBIO XAOTHYECKOTO JIBHJKEHUS YaCTULL.
Buytpennss sneprus. Pabora u Teronepenada Kak crnocoObl H3MEHEHUsI BHYTPEHHENW YHEPTHH
Tena. KommdecTBO TemIOTH. 3aKOH COXpAaHEHMsS W IPEBPALEHUS HSHEPIrUM B TEIJIOBBIX
npoueccax. Mcnapenne n xkonaeHcanus. [lormomenne sHEpruy Nnpu HUCIAPEHUN JKUJIKOCTU H
BBIIEJICHUE €€ NpU KOHJAeHcauuu napa. KumeHue. 3aBHCHUMOCTb TEMIEPATypbl KUIIEHUS OT
naBiieHus1. BiaxxHocTs BO3ayxa.

OCHOBBI TEPMOAMHAMHUKH

Pabora raza mpu pacmmpenun. [IpeoOpazoBaHusi SHEPrMM B TEIUIOBBIX MAalIMHAX
(mapoBast TypOUHa, ABUTATEIh BHYTPEHHETO CTOPaHUs, PEakTUBHBIN nBurarens). KI1J[ TermmoBoit
MaITUHBI.

OCHOBBI 2JIEKTPOAMHAMHUKH
DneKTpuUecKoe 1ose Kak 0coObli BUJ MaTepuu. HanmpskeHHOCTD 3IeKTpUYecKoro



noyst. JIedcTBUE IEKTPUYECKOTO OISl Ha dJIeKTprudeckue 3apsaapl. Konnencarop. DHeprus
AIEKTPUUECKOTO MOJISI KOHJIEHCATOPA.

DJIeKTpUYECKUN TOK. VICTOYHUKHM 3IEKTPUUECKOTO TOKa. JJIEKTpUYECcKas ILenb U ee
coctaBHble yacTu. HampaBieHue u IEUCTBUS AJIEKTPUUYECKOro Toka. Hocurenn anexkTpuyeckux
3apsi0B B MeTtaiiax. Cuia Toka. DJIEKTPUUYECKOe HaNpsHKeHUE. DIEKTPUUECKOE COMTPOTUBIICHUE
MPOBOJIHUKOB. EAMHUIIEI CONPOTUBIIEHUS. 3aBUCUMOCTb CHJIBI TOKa OT HamnpsbkeHus. 3akoH OMa
Il ydacTKa Ienu. YAelnbHoe compotuBieHue. Peoctatel. IlocnegoBarenbHOEe COEIMHEHUE
NpOBOAHMKOB. [lapamienpHoe COeAMHEHHE MPOBOJHUKOB. PaboTa 3MEeKTPUYECKOro Mojis IO
MEPEMEILICHUIO DAJIEKTPUUECKUX 3apsiioB. MOIIHOCTh 3JIEKTpUYECKOro Toka. HarpeBanue
MIPOBOJIHUKOB JIEKTPUUECKUM TOKOM. 3akoH J[>koyns - JIeHna. DaeKkTpuyecKkue HarpeBaTelbHbIe
1 OCBETUTENNbHBIC TPUOOPHI. KopoTkoe 3aMbikanme. TOK B pa3IuvHBIX Cpeaax.

11 knace:
OCHOBBI 2JIEKTPOAMHAMUKH (IIPOIOJIKEHHE).
MaruuTtHoe moJie

B3aumogeiictBue TokoB. MarautHoe noje Toka. MaruutHas unaykuus. Cuna Amnepa.

Cua Jlopenua.
DJIeKTPOMATrHUTHASI HHAYKIMS

SIBneHue 31EKTPOMArHUTHOM MHIYKUUU. MarHuTHBINA NOTOK. 3aKOH 3J€KTPOMAarHUTHOM
unaykuuu. [Ipasuino Jlenna. Camonnaykuus. UHIyKTUBHOCTh. B3aMOCBS3b 31€KTPUUECKOTO U
MarHUTHOTI'O MOJ€H. DJIEKTPOMarHUTHOE TOJIE.

DJIeKTPOMArHUTHBIE KOJIeOaAHUS U BOJIHBI
CBobOoaubIe KOeOaHus B KosebaTeIbHOM KOHTYpe. [lepuosi cBOOOIHBIX 2IIEKTPUUECKUX
konebOanuii. IlepeMeHHBI snekTpudeckuil TOK. ['eHepupoBaHHE SIEKTPUUYECKON HHEPIHH.
Tpanchopmarop. Tlepemada IEKTPUYECKOW SHEPTUU. DJIEKTPOMArHUTHBIC BOJIHBI. CBOWCTBA
3JIEKTPOMArHUTHBIX BOJH. [IpuHuumne! paauocsssu. TeneBuaeHue.

Ontuka
CBeToBbIE BOJIHEIL.
CkopocTh cBeTa M METOJBI €€ HU3MEpeHHs. 3aKOHbI OTPAXEHHUS M TPEJIOMJICHHS CBETA.
BoiHOBBIE CBOWCTBa CBeTa: JUCHEpCHS, WHTEPPEPEHIUsS CBeTa, AUQPPAKIUS  CBETa.
KorepentHocTs. [lonepeunocts cBeToBbIX BONH. [lomsipusarus cera.

DJ1eMEeHThI TeOPUH OTHOCUTEIBLHOCTH
[TocTynatel Teopun oTHOCUTENBbHOCTU. [IpuHIMI OTHOCUTENBbHOCTH DifHIITEMHA. [locTOssHCTBO
ckopoctu cBera. IIpocTpaHcTBO M BpeMs B CHEUUAIBHOM TEOPUU OTHOCUTEIBLHOCTH.
PenstuBucTckas nuHamuka. CBS3b MacChl C SHEPTIUEH.

N3ayyenus u cneKTpbl
Paznuynble BUIIBI 2JIEKTPOMArHUTHBIX M3ITyYEHUH U UX MPaKTHYECKOe MPUMEHEHHE: CBOMCTBAa U
OpUMEHeHHe WH(PAKPACHBIX, YIbTPAQHOIETOBBIX M PEHTIeHOBCKUX wu3nydeHuid. [llkama
AIIEKTPOMArHUTHBIX U3TyYeHHH.

KBanToBas ¢usnka
I'mnore3a Ilmanka o xkBanTax. Potorddexrt. YpaBHenue DitHmTelHa 17151 hoToddPdekra.
®otonbl. ['unoresa ne bpoins o BOJHOBBIX CBOMCTBAaX yacTull. KoprycCKynsipHO-BOTHOBOM
nyanu3M. CooTHouieHue HeompezaeneHHocTH [eiizenOepra. Ctpoenue aroma. ONbITHI
Pesepdopna. Kantossie noctynarsl bopa. Mcnyckanue u noriouieHue cBeta aToMoM. Jlazepsl.
Mopnenn CTpoeHHs aTOMHOTO s]ipa: MPOTOHHO-HEUTPOHHASI MOJENb CTPOCHMSI aTOMHOTO SApa.
SAnepuble cuibl. [legexT Macchl U SHEPTHUs CBA3U HYKJIOHOB B sijipe. SlnepHas sHepreTuka.



BnusiHue wuoHM3MpyOImEeH paadalnuyd Ha JKHUBBIE OPraHU3MBbI.

Jlo3a wu3nydeHwus,

3aKOH

paZoaKTUBHOIO paclaja U €ro CTaTUCTUYECKHUI XapakTep. DIEeMEHTAapHbIE YACTHUIIbl: YaCTHUIIBI
1 auTH4acTuLbl. DyHnaMeHTanbHbIE B3AUMOACHCTBHS

Crpoenue BcesienHoi

Crpoenue conHeunor cuctembl. Cucrema «3emist — Jlynay. Oomue cenaenus o ComHile
(BUI B TEJECKOI, BpaIleHUE, pa3Mephl, Macca, CBETUMOCTb, TEMIIEpATypa COJIHIIA U COCTOSHUE
BEIIIECTBA B HEM, XUMHYECKUI cocTaB). MICTOUHMKHU 3HEpruu U BHyTpeHHee cTpoeHue CoJHIIa.
®uznueckas npuposa 3se3a. Hama [ManakTuka (coctaB, cTpoeHue, IBUKEHUE 3Be3] B [ 'anakTuke
U ee BpaiieHue). [IporcxoxaeHne 1 BOJIONKS TaJJaKTHK U 3BE3].

TemaTn4eckoe IIAHUPOBaAHUE

Ne 10 kaace KoanuectBo | Konrpoannas | JlabopatopHbie
Paznen yacoB padora padoThI
1. Beenenne. ®usnka u pusnveckue 1 - -
METO/IbI U3YYECHHUS IPUPOJIBI
2. MexaHuka 10 2 1
3. | OcHOBBI MOJIEKYJISIPHO- 9 1 1
KHHETUICCKOU TEOPUHU
5. OCHOBBI JIEKTPOJIMHAMUKHI 14 2 2
Hroro 34 yaca
Ne 11 knacc KomuuectBo Kontponbnas JlabopaTopHbie
Paznen 4acoB pabora paboThI
1. Paznen 1. OCHOBBI 31EKTPOIMHAMUKHU 6 1 2
(mpogomxeHue)
2. | Komebanus 1 BOJHEI 9 2 1
3. | Onruka 9 1 1
4. KBanroBas ¢usnka 7 1 1
5. | Ctpoenue u sBomonus Beenennoit 3 - -

Uroro 34 yaca




		2021-09-09T18:30:54+0300
	Козлова Елена Ярославовна




