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HNOACHUTEJBHAS 3AIIUCKA
PaGoyast mporpamma coctaBiieHa B COOTBETCTBHH C:

- ®enepanbHbIM 3aKOHOM OT 29.12.2012r Ne273-03 «O6 obpazoBanuu B POy (¢ U3MECHEHUSIMMU );

- TpeboBanusiMi DeneparbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIFHOTO CTaHIApTa CPEIHEro
oOmiero o0pa3oBaHHs, YTBEPXKICHHOTO MpukazoM MwuHoOpasoBanusi Poccuiickoit ®enepanuu oT
17.05.2012r Ne 413 (c U3MEHEHHSIMHU);

- OenmepaibHON 00pa3oBaTENBHON MPOrpaMMON cpemHero obmiero oOpa3oBaHus (TIpUKa3
MunucrepcrBa npocsenienust PO ot 18.05.2023r Ne371);

- DenepanbHON MPOrpaMMOU BOCIUTAHUS, OJOOPEHHOW perieHueM (eaepanbHOro y4eOHO -
METOIMYECKOT0 00beIMHEHUS 110 001meMy oopazoBanuio (mmpotokost ot 02.06.2020 r. Ne2/20);

- yueOnukom I'.5. Mskumes, b.b. byxosues, H.H. Corckuit. ®usuka. 10 kmacc (I[Ipuxkas
MunncreperBa npocsenienus Poccuiickoit @enepanun ot 05.11.2024 Ne 769 «O06 yTBepKaeHUU
(benepanbHOrO MepeyHsi y4eOHHKOB, JOMYLIEHHBIX K MCIOJIb30BAHUIO NpPU peaTn3alud HMEIOIIUX
rOCy/IJapCTBEHHYIO aKKpEIUTAIUI0 00pa30BaTENIbHBIX IMPOrpaMM HadyajlbHOTO OOIIEro, OCHOBHOIO
obmero, cpemHero o01mero oOpa3oBaHUS OPraHU3AIUSAMH, OCYIIECTBIISIONIMMHA O00pa30BaTEIbHYIO
JEeSITEeIbHOCTh M YCTAHOBJIGHWM MPEJENIbHOIO CpPOKa HCIOIb30BAaHUS HCKIIOUYEHHBIX Y4€OHHKOB U
pa3paboTaHHBIX B KOMILIEKTE C HUMU Y4EOHBIX TOCOOUIT»);

- TpeOOBaHUSIMHU, NIPEAYCMOTPEHHBIMU CaHUTapHBIMU TpaBuiiaMu U HopMamu CanlluH 1.2.3685-
21 "T'urneHndeckre HOPMATUBBI M TPeOOBaHUS K 00ECIIEUeHHIO O€30MMacHOCTH U (W) Oe3BpeTHOCTH
JUIsi  4enoBeka (GaKTOpPOB cpeapl oOuTaHus'", YTBEPKIACHHBIMH ITOCTAHOBJICHHEM [ J1aBHOTO
rocy/lapcTBEHHOTo caHuTapHoro Bpaua Poccuiickoit ®enepanuu ot 28 sHBaps 2021 r. N 2 (c
n3MeHeHussMu) W caHuTapHbiMu mpaswiamMu CII 2.4.3648-20 "CanuTapHO-31HIEMHAOIOTHIECKUE
TpeOOBaHUs K OpraHU3alMsIM BOCIIUTAHUS U 00YUEHHUS, OTAbIXa U 03/I0POBJICHHUS IeTEH U MOJIOACKH ",
YTBEPKJICHHBIMU TOCTaHOBJIEHHWEM [JIaBHOTO TOCYIapCTBEHHOTO CAaHUTApPHOro Bpada Poccuiickoit
Oenepanuu ot 28 cenTsaops 2020 . N 28;

- [Ipukazom MunucrepctBa npocemienus: Poccuiickoit denepanuu ot 23.07.2025 r. Ne 551 «O6
YTBEpKIACHUH (peepaabHOro MepeuHs 3JIEKTPOHHBIX 00pa3oBaTeNIbHBIX PECYpPCOB, IOIMYIIEHHBIX K
WCIIOJI30BAHUIO TPU peau3allid HMEIOIIUX TOCYJApCTBEHHYIO aKKpEIUTAlHI0 00pa30oBaTEIbHBIX
MPOrpaMM Ha4yaJlbHOTO O0IEro, OCHOBHOTO OOIIEro, CPEeTHEr0 O0IIero 00pa30BaHUsD.

[IporpaMMa cOOTBETCTBYET OCHOBHOM OOpa30BaTeNbHOM MporpaMMe HayallbHOTO OOIIero
oOpaszoBaHusi, JokadbHBIM akTaM MBOY «TpynoBckas mkosa» CumdeponoabCcKoro paioHa
Pecryonuku Kpbim.

IUIaHUPYEMBIC PE3YJIbTAThl OCBOCHUA KYypCa (1)I/I?>I/IKI/I Ha 0a30BOM YPOBHE, B TOM YHUCIIC NPCAMCTHLIC
PE3YyJbTATHI 110 T'OJaM O6y‘IeHI/I${;

COACPIKAHUC y‘Ie6HOFO npeamMceTa «®Du3ukay» 1o rogam O6y‘IeHI/IH.

dusnka Kak Hayka o Hambosiee OOLIMX 3aKOHaX MPHUPOAbI, BBICTYNAs B KauecTBE y4yeOHOIo
peaMeTa B LIKOJE, BHOCUT CYIIECTBEHHBIH BKJIQJ B CHCTEMY 3HaHUI 00 OKpYXKarolleM Mupe.
HIkosbHBIH Kypc (U3UKH — CUCTEMOOOPA3YIOIUI Ul €CTECTBEHHO-HAyYHBIX y4eOHBIX MPEIMETOB,
MOCKOJIbKY (DM3MYECKHEe 3aKOHBI JIeKaT B OCHOBE NPOIIECCOB M SBJICHHH, H3ydaeMbIX XHUMUEH,
ouonorueit, ¢usnueckoil reorpadueit u actpoHomuen. lMcnoiab3oBaHME M AKTUBHOE IMpPUMEHEHHE
¢u3nyeckux 3HAaHUM ompeAesseT XapakTep U pa3BUTHE pa3HOOOpasHBIX TEXHOJOIMi B cdepe
OHEPreTUKH, TPAaHCIOpPTa, OCBOEHUS KOCMOCA, IIOJY4YEHHs HOBBIX MATE€pHAIIOB C 3aJaHHBIMU
cBoiicTBaMH M Apyrux. M3yueHue ¢u3MKu BHOCUT OCHOBHOM BKIaa B (GOPMHPOBAHHME €CTECTBEHHO-
Hay4YHOM KapTHHBI MHpa oOyyarommuxcs, B (opMUpOBaHHE YMEHMHA NPUMEHSTh HAay4HBIH METOJ
MO3HAHHUS TPU BBINOJHEHUN MU yIEOHBIX UCCIIEOBAHUH.

B OCHOBY KYypcCa (I)I/ISI/IKI/I Il YPOBHA CPEOHETO O6H_ICFO O6pa3OBaHI/I}I MOJIOKCH DAL Hﬂeﬁ,
KOTOPBIC MOKHO paCCMAaTpUBATh KaK IIPUHIUIIBI €0 IMOCTPOCHH .
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Hoes yenocmnocmu. B cOOTBETCTBUM C HEH Kype SIBIISIETCA JIOTMYECKM 3aBEPLIEHHBIM, OH
COJICPXKHUT MaTepHaj U3 BCEX pa3lesioB (PU3MKH, BKIIOYACT KaK BOIPOCHI KIIACCHYECKOHW, TaK M
COBpEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B coOTBETCTBUM C HEW marepuan Kypca (U3MKH OOBEIUHEH BOKPYT
¢usnveckux Teopuil. Benymmm B Kypce sBisieTcst (popMHpOBaHUE MPEICTABICHHH O CTPYKTYPHBIX
YPOBHSIX MaTepuH, BELIECTBE U MOJIE.

Hoes eymanumapusayuu. EE peanuzanus NpeAnojaraeT HUCHOJIb30BaHUE T'yMaHUTAapHOIO
MoTeHIMana (HU3MIEeCKON HAyKH, OCMBICIICHHUE CBSI3U Pa3BUTHs (PU3UKK C pa3BUTHEM OOIIECTBa, a
TaKKe C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMHU U IKOJIOTHYECKUMHU MPOOIEMaMU.

Hoes npuxnaonoii manpasnennocmu. Kypc Qusumku mnpeamnonaraeT 3HaAaKOMCTBO C IIMPOKUM
KPYTOM TEXHUYECKUX M TEXHOJIOTUYECKHUX MPUIOKEHUN N3YUCHHBIX TEOPUM U 3aKOHOB.

Hoes  sxonoeuzayuu peanusyercs  IMOCPEACTBOM  BBEACHUS  DJIEMEHTOB  COJIEp)KaHUs,
MOCBSAIIEHHBIX 3KOJOTUYECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3AHBI C Pa3BUTUEM TEXHUKU
U TEXHOJOruH, a Takke OOCYXKIeHHs mpoOJieM paluOHAIBHOTO IPUPOAOIOJIB30BAHUA U
9KOJIOTUYECKOH 0€30MacHOCTH.

CrepXHEBBIMH dJIEMEHTaMU Kypca (PU3UKN Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus SBIISIOTCS
¢dusuveckue Teopun (HopMHpOBaHKE MPEACTABICHUN O CTPYKTYpE MOCTPOEHUST (PU3UIECKON TEOPHH,
ponu (yHIaMEHTAIBHBIX 3aKOHOB W TIPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHHUSIX O TMPUPOJIC,
TpaHUIaX MPUMEHUMOCTH TEOPUH, TSI OTMCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUM W MPOIIECCOB).

CucTeMHO-JIeITEeIbHOCTHBIA MOJAX0A B Kypce (U3MKH pean3yeTcsl MPexJe BCero 3a CUET
OpraHM3alii SKCIEPUMEHTAIbHON nesTenbHOCTH oOydaromuxcs. [[ns 0a3oBoro ypoBHS Kypca
(GU3MKM — 53TO HCIMOJIb30BAHHE CHCTEMBl (POHTAIBHBIX KPATKOBPEMEHHBIX JSKCIIEPUMEHTOB U
1a00paTOPHBIX PabOT, KOTOPHIE B MPOTrpaMMe 10 PU3UKE 0OBbETMHEHBI B OOIIHI CITUCOK YICHHYECKUX
MpakTH4ecKux paboT. BeiieneHue B ykazaHHOM mepeyHe Ja0OpaTOpHBIX padOT, MPOBOJUMBIX IS
KOHTPOJISI U OLEHKH, OCYHIECTBIISIETCS Yy4YaCTHHUKAaMU 00pa30BaTeIbHOrO IIpollecca HUCXOAs U3
0COOEHHOCTEH TITaHUPOBAHMS M OCHAIeHUs KabuHeTa ¢u3uku. [Ipu aToM obecrieunBaeTCst OBIaICHHUE
0oOyyaroUMMUCS YMEHHUSIMU TPOBOJUTh KOCBEHHBIE HW3MEpPEHUs, HCCIEAOBAHUS 3aBUCUMOCTEN
(bu3MYECKUX BEMYUH U MOCTAHOBKY OIBITOB I10 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHME yaensieTcs PelIeHHI0 pacuéTHBIX M KaueCTBEHHBIX 3ajad. llpu stom mns
pacuéTHBIX 3a/Jay MPUOPUTETOM SBJISIOTCS 3aJaud C SBHO 3aJaHHOM (QU3NYECKOH MOJENbIo,
MO3BOJISIFOIINE PUMEHSATh U3yYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3zelia Kypca, Tak
U UHTETpUpYS 3HAHUS U3 Pa3HBIX pa3aenoB. s KauyecTBEHHBIX 3a/lay IPUOPUTETOM SIBISIOTCS
3a/laHusl Ha OOBSICHEHHE MPOTEeKaHHUs (DU3MUYECKUX SIBJICHHM U IMPOLIECCOB B OKPYXKAIOUICH KU3HH,
TpeOytorire BIOOpa GU3NYECKOM MOICIH JIJIsl CUTYalluH MMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ Tpeboanusimu ®PI'OC COO k MarepHalbHO-TEXHUYECKOMY OOECIIEUEHUIO
yueOHOoro mpoiecca 0a30Bblii ypoBeHb Kypca (PU3MKKM Ha ypOBHE CpeAHero oOuiero odpazoBaHus
JOJIKEH M3y4aThbCs B YCIOBUSX MPEIMETHOrO KaOuHeTa (PU3UKHU UM B YCIOBUSX MHTETPHUPOBAHHOTO
KaOMHETa MPEJAMETOB €CTECTBEHHO-HAYYHOTO 1MKIIa. B kabuHeTe PU3nku JOIKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyIOBaHUE JUTSI BBITIOJIHEHUS YKa3aHHBIX B MPOTpamMMme Mo (PU3UKE YUYCHHUECKHX
MPAKTUYECKUX padOT U AEMOHCTPAIIMOHHOE 000pYyI0OBAHUE.

HCMOHCTpaHI/IOHHOC 060py,I[OBaHI/Ie Q)OpMpreTCH B COOTBCTCTBUH C IIPUHIIUIIOM MHHHMMaJIbHOM
AO0CTAaTOYHOCTHU U obecrieuynBacT IMOCTAHOBKY IEPCUYHUCIICHHLIX B IIPOrpaMme I10 (1)I/ISI/IK€ KIIHOYCBbIX
,[[eMOHCTpaI_II/Iﬁ A1 UCCIICAOBAHUA  HU3YyYACMBIX SBICHUH WU nmpoueccoB, OBMIIMPUYCCKUX U
(I)YH,[[aMCHTaJ'II)HBIX 3aKOHOB, UX TCXHUYCCKUX HpHMeHCHHﬁ.

JIaGopaTtopHoe 0O0OpyAOBaHUE JJIS YYEHHUYECKHX IMPaKTHUECKUX paboT ¢dopmupyeTcs B BHJE
TEMaTUYECKUX KOMIUIEKTOB U 00ecreunBaeTcs B pacyéTe OJJHOr0 KOMIUIEKTa Ha JBYX OOY4arolIUXCsl.
Temaruueckue KOMIUIEKTbI JaOOpaTOpHOTO OOOpPYIOBaHMS JOJDKHBI OBITH TOCTPOEHBI Ha
KOMIUIEKCHOM HCIOJIb30BaHUM AHAJOTOBBIX U IIM(PPOBBIX MPUOOPOB, a TaKXKE KOMIBIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BUJE LU(POBBIX J1AOOPATOPHIA.
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OCHOBHBIMU TIETISIMH U3y4eHHsI (PU3UKH B 00111eM 00pa30BaHUM SBIISIOTCS:

(dbopmMupoBaHHe WHTEpECa U CTPEMJICHUS OOyJaromUXcs K HAYYHOMY M3YYEHHIO MPUPOIbI, Pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

pPasBUTHUC HpCIICTaBJICHI/Iﬁ 0 HAaydYHOM MCTOAC IIO3HAHUA H (1)0pMI/Ip0BaHI/I€ HCCICA0BATCIIBCKOI'O
OTHOIICHUA K OKPY’KAalOIIM SIBJICHUSAM

(dbopMupoBaHHE HAYYHOT'O MHPOBO33PEHHS KaK pe3ylbTaTa M3y4eHHs OCHOB CTPOCHHS MAaTepHH M
(byHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

(dbopMHupOBaHHE yYMEHUU OOBSCHATH SIBJICHHUS C HCIIOJIB30BaHHEM (DU3MUECKUX 3HAHWA W HAYIHBIX
JI0Ka3aTeJIbCTB;

(hopmMupoBaHUE MPEICTABICHUN O POJIM (PU3UKU JIJIST PA3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHIl.

JlocTIbKeHHe THX Ieneld 00ecrednBaeTCsl pelieHneM CIEAYIONINX 3a/1a4 B TpoIecce M3ydIeHUs
Kypca (GU3UKH Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus:

MpUOOpeTEeHNEe CUCTEMBbl 3HAHUN 00 O0O0ImUX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHSX,
BKJIIOUAsi MEXaHHUKY, MOJIEKYISPHYIO (HU3UKY, AJIEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY U BJIEMEHTHI
acTpo(U3UKH;

dhopmMupoBaHUEe YMEHUN MPUMEHSATHh TEOPETUUECKHUE 3HAHUS IS OOBSICHEHUS (PM3MUECKUX SBJICHUH B
MPUPOAE U JUISl IPUHATHS TPAKTHUYECKUX PEUICHUN B TOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHHS pa3IMYHBIX 3a7ad C SBHO 33JaHHOW (DM3MUECKON MOJENbIo, 3ajad,
MOIPa3yMEBAIONINX CAMOCTOSTEIIBHOE CO3aHre (U3NUECKON MOJICIH, aJIeKBAaTHOM YCIIOBHSM 3a]1a4H;

MOHUMaHue GU3NYECKUX OCHOB U MPUHIUIIOB ACUCTBUS TEXHUUYECKUX YCTPONUCTB M TEXHOJOTUYECKUX
MIPOLIECCOB, UX BIUSIHUS HAa OKPYKAIOLIYIO CPEY;

OBJIaJIECHUE METOJJaMHU CaMOCTOSITEILHOTO TJIAaHUPOBAHUS U MPOBEIEHUS (PU3MUECKUX IKCIEPUMEHTOB,
aHaJIM3a U UHTEpIIpeTalu HH(OPMaLIUH, ONIPEAETICHUS TOCTOBEPHOCTH MOJTYYEHHOIO Pe3yiIbTara;

CO3aHHuC YCJIOBI/Iﬁ I Pa3BUTUA YMCHI/Iﬁ IIPOCKTHO 'HCCHCHOB&TCHBCKOﬁ, TBOpquKOﬁ JACATCIBbHOCTH.

Ha n3yuenue ¢usuku (6a30BbIN ypOBEHDb) Ha YPOBHE CpEIHEr0 00IIero 00pa3oBaHus OTBOIUTCS
136 gyacoB: B 10 kiacce — 68 yacoB (2 Jaca B Henento), B 11 kimacce — 68 yacoB (2 yaca B HEZIEIO).

[Ipennaraempiii B mporpamMme 1o (u3MKe MepedyeHb JTa0OpaTOPHBIX M MPAKTUYECKUX padboT
SIBJIIETCS PEKOMEHIOBAHHbBIM, YUUTENb JeJIaeT BIOOP MPOBEACHUS J1aOOpaTOPHBIX PabOT U OMBITOB C
y4€TOM MHAUBUYaTbHBIX OCOOCHHOCTEHN 00ydaromuXxcsl.

COJIEPKXAHUE OBYYEHUA
10 KJIACC
Paznen 1. ®u3uka u MeTOAbI HAYYHOT0 TO3HAHMS.

®dusznka — Hayka O TpHPOAC. Hay‘IHbIe MCTOAbI TIO3HAHHSA OKPYXAOUICro MHupa. Ponnb
OKCIICPUMCHTA U TCOPUHU B ITPOLCCCE NNO3ZHAHUA ITPUPOAbI. 9KCHepI/IMeHT B (1)I/I3I/IK6.

MO,Z[GJ'II/IpOBaHI/Ie CI)I/I3I/I‘leCKI/IX SIBIICHUH U IponEeCCOB. HaquLIe runote3bl. GU3NYECKHUE 3aKOHBI
" TCOpHUH. FpaHI/II_IBI MNPUMCHUMOCTU (I)I/ISI/ILIGCKI/IX 3aKOHOB. HpI/IHI_II/IH COOTBECTCTBHA.

Ponmp u mecto ¢u3uku B (QOpMUPOBAHMM COBPEMEHHONH HAy4HOM KapTHHBI MHpa, B
IIPAKTUYECKON JESITEIbHOCTH JIFOIEH.

Pa3zgen 2. Mexanuka.
Tema 1. Knunematuka.

Mexannueckoe aBHKeHHE. OTHOCUTEIBHOCTh MEXaHMYECKOTo ABMKEHHsA. Cucrema OTCUETa.
Tpaexropus.



Ilepemenienue, cKopocTh (CpeAHsisl CKOpOCTb, MIHOBEHHAasi CKOpPOCTb) M YCKOpPEHHUE
MaTepHaHBHOﬁ TOYKH, HUX IPOCKIHU Ha OCH CHUCTCMblI KOOpAWHAT. Crnoxxenue nepeMemeHMﬁ u
CJIOJKEHHE CKOPOCTEM.

PaBHOMEpHOE W pPAaBHOYCKOpPEHHOE MpsMOJIMHEHOEe JBUxkeHHe. [padukm 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHUSI MaTePHUATIbHOM TOYKU OT BPEMEHH.

CBoOoiHOE MTafieHre. Y CKOpeHrne CBOOOTHOTO Ta/ICHUS.

KpuonuneiiHoe aBrxeHue. JBMKEHHE MATEPUATIBHOM TOUKHU M0 OKPYKHOCTHU € MOCTOSIHHOM T10
MOJIYJTIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEWHas CKOpocTh. llepuon m wactora oOpaiieHwus.
[leHTpOCTpEMUTEIIEHOE YCKOPEHHUE.

TexHnueckne yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHME: CIIMJIOMETp, ABWKEHUE CHApsJIOB,
LICITHBIE U PEMEHHBIE NIEpEIayu.

JlabopaTopHbie paGoThI.

N3ydenne nBMKEHHS Tea, OPOIICHHOTO TOPH30HTAIBHO.
W3ydeHne NBUKCHHSI TeJia IO OKPY>KHOCTH.

Tema 2. lunaMuka.

[IpuHnmn otHocuTensHOCTH ['amtes. IlepBwiii 3akoH HeroToHa. MHeprmaibHbIE CHCTEMBI
OTCYETA.

Macca Ttena. Cuna. Ilpunuun cynepnosunuu cwil. Bropoii 3akoH HproToHa 111 MaTepuaibHOM
Touku. TpeTuit 3aKkoH HbroTOHA 711 MaTepUaIbHBIX TOYEK.

3akoH BceMHUpHOro TsaroteHus. Cuna Tsxectu. [lepBas kocMuueckas CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenune. Buapl TpeHus (mokosi, ckoibxkeHus, kadeHus). Cuna tpenus. Cyxoe Tpenue. Cuia
TPEHHsS] CKOJBXEeHHs U cuia TpeHus mnokos. Kosdduuument tpenus. Cuna compoTHUBIIEHUS NpU
JBUKEHHUH TeJa B )KUAKOCTU WM rase.

HOCTyrIaTeJ'IBHOG H BpalllaTCJIbHOC IBUKCHHUEC a0COII0OTHO TBépI[Ol"O TCIa.

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpalCHH. IIneyo cumnwl. YcioBus paBHOBECHUA TBépI[Ol"O
TCIa.

Texanueckue YCTPOﬁCTBa u IMPAKTUYICCKOE IIPUMEHCHUC! IIOAIINITHUKH, JBHXCHUEC
HCKYCCTBCHHBIX CITYTHUKOB.

JlabopaTopHble padoThbI.

N3mepenne KECTKOCTU IPYKUHBI.

N3mepenue kodpduiiienTa TpeHus CKOIbKEHUS.
Tema 3. 3ak0oHBI COXpaHEeHHS B MEXaHHKe.

I/IMHyJ'ILC MaTepHaﬂLHOﬁ TOYKHU (Tena), CUCTCMbI MATCPUAJIBHBIX TOYCK. I/IMHy.]'ILC CHUJIBI H
HU3MCHCHUC UMITYJIbCA TCJIA. 3akoH COXpaHCHU UMITYJIbCA. PeakTuBHOE IBHXKEHHE.

PabGoTa cunpl. MOIIHOCTE CHJIBI.
Kunernueckas sHeprusi MaTepualibHOM TOUKU. TeopeMa 00 N3MEHEHUU KHHETHYECKON SHEPTHH.

[TorenumaneHast »Heprus. l[loTeHimanbHass >HEPrust yIpyro JIeGOpMHUPOBAHHOM NPYXKHUHBI.
[TorenumanpHast SHEprys Tesa BOIU3U MOBEPXHOCTH 3eMITH.

IloTeHuManbHble M HENOTEHLMAJIbHBIE CHJIBL CBs3b pa6OTBI HCMIOTCHIOUAJIBbHBIX CHII C
W3MEHEHHEM MEXaHHMYSCKOM OHCEPTHUU CUCTCMBI TCII. 3akoH COXpaHCHHUA MEXaHH4YeCKOM OHCPIruu.

anyrne " HCYIIPYI'uC CTOJIKHOBCHHA.



TexHuueckue yCTpOMCTBA M INPAKTHYECKOE IPUMEHEHHME: BOJOMET, KOIEp, IPYKUHHBIN
IIACTOJIET, IBUKECHUE PaAKET.

JlabopaTopHbie padoThl.

N3ydeHue paBHOBECHS Teja MO IEHCTBUEM HECKOIBKUX CHUJI.
Paznen 3. Mosiekyasipuas Gpu3nKa U TEPMOIMHAMMKA.

Tema 1. OcHOBBI M0JIEKYJIAPHO-KHHETHYECKOI TEOPUH.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUYECKOH TEOPUUM M MX OINBITHOE OOOCHOBAHMUE.
BpoynoBckoe nBwkenue. duddysus. Xapakrep IABMKEHHS M B3aUMOJICHCTBHS YaCTHI] BEUIECTBA.
Mopnenu cTpoeHus Ta3oB, KHUIKOCTEH M TBEPHABIX TNl U OOBSICHEHHWE CBOWMCTB BELIECTBAa Ha OCHOBE
THX Mojenei. Macca u pazmepsl MoJiekyi. KonnuectBo BemectBa. [loctosinHas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Lenbcus.

Mopnens wuaeanpHoro ra3a. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KHHETUYECKOH TEOpHUH
UJeanbHOTO raza. AOCOIIOTHAs TeMIlepaTypa Kak Mepa CpeJHel KMHETHYECKOW 3HEepPruM TEIIOBOIO
JNBIKEHMs dactul rasa. Ilkana temnepatyp KenbBuHa. ['a3oBble 3aKk0oHBI. YpaBHeHHE MeHneneeBa—
Knaneiipona. 3akon J[lanpToHa. M3omponecchl B HI€aTbHOM Ta3e C IMOCTOSHHBIM KOJAYECTBOM
BelecTna. [ paduueckoe npeacrapieHne U30MpPOIIECCOB: U30TEPMa, U30X0pa, H300apa.

TexHuueckue ycTpoiicTBa U MPAKTUUECKOE TPUMEHEHHE: TEPMOMETp, OapoMeTp.
JlabopaTopHbie paGoThI.

Ompenenenne Macchl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEpEHU 0O0bEMa KOMHATHI,
JABJICHUS U TEMIIepaTyphl BO3/yXa B HEMl.

DKclepuMeHTalbHas MpoBepka 3akoHa I eit-Jltoccaka.
Tema 2. OCHOBBI TEPMOJAMHAMMKH.

Tepmoannamuueckasi cuctema. BHyTpeHHsIs1 SHEpTUsi TEPMOJMHAMUYECKON CUCTEMBI U CIIOCOOBI
e€ m3MmeHneHusa. KomumyectBo TernoTel M pabota. BHYTpeHHSsI 3HEprusi 0JHOATOMHOTO HJEabHOTO
raza. Buael Terionepenaun: TEIIONPOBOJHOCTh, KOHBEKLUS, W3yYeHHE. YJeNbHAs TEMI0EMKOCTh
BemecTBa. KommuecTBo TEIIOTH Npu Terionepeaaye.

[Tonsitue 00 ammabarHom mpouecce. [lepBriii 3akoH TepMmoauHamuKku. [IpumeHeHue mepBoro
3aKOHA TEPMOJMHAMUKY K u3ompoiieccaM. I'padudeckast uHTepnperanusi padoThl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPOIE.

TermnoBbie MallIMHBI. HpI/IHLII/IHLI JICUCTBUS TEIJIOBBIX MAIIWH. Hp606paBOBaHI/I${ OHCPIruu B
TCIIJIOBBIX MallMHAaXx. KOB(I)(l)I/II_II/IeHT MOJIC3HOTO JIEMCTBUS TEIJIOBOM MAIIMHBL. ]_[I/IKJ'I KapHO n €ro
KOS(b(bHHHCHT IIOJIC3HOT'O HeﬁCTBHH. DKOJIOTHYECKHE HpO6HeMI>I TCIVIOOHCPICTUKMU.

Texnuueckue ycTpoilcTBa M MPaKTUYECKOE MPHUMEHEHHE: IBUTaTelb BHYTPEHHETO CrOpaHus,
OBITOBOH XOJIOJUIIbHUK, KOHIUIIHOHED.

JlabopaTopnasi paGora.
N3mepenue yaenbHOM TEII0OEMKOCTH.
Tema 3. Arperarnblie cocTosiHusi BeniecTsa. @a3oBbie nmepexoasbl.

Hapoo6pa30BaHHe N KOHACHCAIIUA. I/IcnapeHHe U KuneHue. AOCOTIOTHas M OTHOCHTEIIbHAS
BJIAJKHOCTb BO3JyXa. HacpimeHHsb1i rnap. YaenpHas TeIwIoTa nap006pa30BaHI/I;1. 3aBUCHMOCTb
TCMIICPATYpPhI KUIICHUA OT JAaBJICHUA.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU3O0TPOIHUS CBOWCTB KpPUCTAJUIOB.
XKunxue xkpuctamnsl. CoBpeMeHHbIe MaTepuaisl. [InaBiaeHre U kpuctamms3anus. Y IenbHas TeIoTa
rtaBneHust. CyOnumarus.

YPaBHeHI/IC TEIUIOBOro OayaHca.



TexHuueckue yCTpOHCTBa W IPAKTUUYECKOE IPUMEHEHUE: TUTPOMETp U  ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU TOJYYEHHUs] COBPEMEHHBIX MAaTEpUAJIOB, B TOM YHUCJIE HAHOMAaTEepHaJloB, U
HAaHOTEXHOJIOTUH.

Pa3nen 4. duexTpoanHaMuKa.
Tema 1. DiiekTpocTaTHKA.

OnexTpuszanus Teia. JNeKTpudyeckuil 3apsia. JlBa Buaa anekTpuueckux 3apsaos. [IpoBoaHukwy,
JUBJIEKTPUKHU U MOJIYIPOBOAHUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsa.

B3aumoneiictBue 3apsinoB. 3akoH Kynona. TodedHbll SIEKTPUUYECKUN 3apsl. DIEKTPUUYECKOE
nosne. Hanpsok€HHOCTh 2nexTpudeckoro noJid. [IpuHOMND cyneprnosunuu 3JIeKTPUYECKHUX IOJIEH.
JInHuM HaNPsKEHHOCTH SJIEKTPUYECKOTO TTOJIS.

Pabora cun anexrpocrarudeckoro nois. Ilorennman. PasHocts nmoteHuuanos. IIpoBonHuku u
TUBJIEKTPUKH B DJIEKTPOCTATUYECKOM ToJie. J[ManekTpudeckasi IpOHUIIAEMOCTb.

OnektpoéMkocTb. KoHaeHcaTop. DIeKTpOEMKOCTh IJIOCKOTO  KOHJEHCAaTopa. DHEprus
3apsHKEHHOTO KOHJIEHCATOPA.

TexHuueckne yCTpOWCTBA U IPAKTHYECKOE NPUMEHEHHUE: JJEKTPOCKOIN, DIIEKTPOMETP,
NIEKTPOCTAaTUYECKAs 3allluTa, 3a3eMJIEHHE 3JIEeKTPONpHOOpOB, KOHAEHCATOP, KOIMHPOBAIbHBIN
anmapar, CTpyWHBbIA IIPUHTED.

Tema 2. [locTossHHBIN dJIeKTPUYeCKUI TOK. TOKH B pa3/iMYHBIX cpeaax.

DJIEKTPUYECKHUI TOK. Y CIIOBHS CYIIECTBOBAHHUS AJNEKTPUUECKOTO ToKa. McTtounmku Toka. Cuiia
ToKa. [IocTOSTHHBII TOK.

Hanpsioxenue. 3akon OMa [ij1s1 ydacTka LErnH.

DJIEKTPUYECKOE COMPOTUBIICHHUE. YIEIbHOE CONpOTHBIEHUE BemnlecTBa. [locnenoBarenbHoe,
napajuiesibHOE, CMEIIaHHOE COEMHEHHE MTPOBOJHUKOB.

PaboTa anexTpuueckoro Toka. 3akoH Jxkoyns—Jlenia. MOIIHOCTh 3IEKTPUIECKOTO TOKA.

DNEeKTPOABMKYIIasi CUJIa M BHYTPEHHEE CONPOTHUBIIEHWE HCTOYHUKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) 37IeKTpruIecKoi nenu. KopoTkoe 3aMpIkaHUeE.

DNeKTpOHHAs MPOBOJAUMOCTh TBEPIBIX METAIOB. 3aBUCUMOCTH CONPOTHUBIICHUS METAJIOB OT
temiieparypbl. CBEpXIpOBOIUMOCTb.

DJIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBoanuku. CoOCcTBEHHAs: ¥ IPUMECHAs! MPOBOJIUMOCTD MOJTYIPOBOAHUKOB. CBOMCTBA P—
n-nepexoja. [loaynpoBogHUKOBBIE TPUOOPHI.

DNEeKTpUYECKU TOK B pacTBOpax M paciulaBax dJCKTPOJHMTOB. DIJICKTPOJUTHYCCKAs
JUCCOITHAIUS. DIIEKTPOJIN3.

DneKTpudYeckrii ToK B razax. CaMOCTOSITEIbHBIN M HECaMOCTOSTENBHBIN pa3psan. MoiaHus.
IIna3ma.

TexHudeckne ycCTpONCTBA M IPAKTHYECKOE INPUMEHEHHE: aMIIEPMETP, BOJBTMETP, PEOCTar,
UCTOYHHUKH TOKa, JIEKTPOHArpeBaTENIbHbIE MPUOOPHI, HIEKTPOOCBETUTEIbHBIE MPHUOOPHI, TEPMOMETP
COINPOTHUBIIEHUS, BAaKyyMHbIH IHOJ, TEPMHUCTOPHl U (HPOTOPE3UCTOPHI, MOJYHPOBOJHUKOBBINA THOJ,
rajJbBaHUKa.

JlabopaTopHbie padoThI.
[TocnenoBarenbHOE M NapaJJIENIbHOE COSAMHEHUS IPOBOTHUKOB.
N3mepenune 3/1C u BHYTpEHHETO CONPOTUBIIEHUS UCTOYHUKA TOKA.

Me:xknpeamMeTHble CBS3H.
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N3yduenne kypca ¢usmku Oa3oBoro ypoBHsS B 10 Kiacce OCyIIeCTBISIETCS C  Y4E€TOM
COACPIKATCIIbHBIX MCKIIPECAMCETHBIX CBSI3EH C KypCaMH MAaTCMATHKU, 6I/IOJ'IOI‘I/II/I, XHUMHU, reorpa(bym u
TEXHOJIOTUHU.

Meoicnpeomemnule noHsmusi, CBSI3aHHBIE C U3YYEHUEM METOJIOB HAYYHOTO TO3HAHUS: SBIICHUE,
Hay4yHBId (hakT, TUMOTE3a, (PU3MUEcKas BEIWYMHA, 3aKOH, TEOPHS, HAOIIOJCHHE, JKCICPUMEHT,
MOJIEJIMPOBAHKUE, MOJICIIb, U3MEPECHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHHM, JIMHEHHAs (QyHKIHUS, apaboia, rurmepoosa, ux
rpaduKy W CBOWCTBA, TPUTOHOMETpUYECKUE (YHKIUU: CHHYC, KOCHUHYC, TaHTCHC, KOTaHTCHC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHI U MX MPOCKIIMH HA OCH KOOPIWHAT, CIOKCHUE
BEKTOPOB.

buonozus: mexannueckoe NBMKEHHE B )KUBOW npupoe, 1uddysus, ocMoc, TEI000MEeH KUBbIX
OpraHu3MoB (BUABI TEIUIONEpeNayy, TEIJIOBOE pPABHOBECHE), DJIEKTPUYECKHUE SIBJICHHUS B JKUBOMU
MIPUPOJIE.

Xumus: AUCKPETHOE CTPOCHUEC BEIICCTBA, CTPOCHHUEC aTOMOB M MOJICKYJ, MOJIb BCHICCTBA,
MOJIIpHasA MaccCa, TCIJIOBLIC CBOMCTBaA TBépI[I)IX TCI, JKHUJIKOCTEH U ra3oB, JJICKTPHUYCCKUC CBOMCTBaA
MCTAJUIOB, SJICKTPOJIUTUYCCKAA JUCCOLMALIUA, Ir'aJIbBAHWKA.

l'eoepagpus: BNaxXHOCTh BO3/1yXa, BETPbI, 0apoMeTp, TEPMOMETP.

Texnonozus: nmpeodbpazoBaHie JBMKEHHH C HCHOJB30BAaHMEM MEXaHU3MOB, Y4YET TpEHHUS B
TEXHHKE, MOIIMITHUKH, UCII0JIb30BAHNE 3aKOHA COXPAHEHUSI UMITYJIbCA B TEXHHUKE (pakeTa, BOJOMET U
Ipyrue), JBUTaTelb BHYTPEHHEro CropaHusi, napoBas TypOuHa, OBITOBOW  XOJIOJWUJIbHUK,
KOHJUIIMOHEP, TEXHOJIOTHH IMOJy4YE€HHUSI COBPEMEHHBIX MaTepUalioB, B TOM YHCIIe HAHOMAaTepHaJoB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTaTUYECKasl 3allUTa, 3a3eMJICHHE AJIEKTPOIPUOOPOB, KCEPOKC, CTPYWHBIN
MIPUHTEP, dJIEKTPOHArpeBaTeIbHbIE TPUOOPHI, AIEKTPOOCBETUTENIbHbBIE TPUOOPHI, FaIbBaHUKA.

11 KJJACC
Pasznes 1. DiiekTpoaMHaAMHKA.
Tema 3. MaruutHoe moJie. JJeKTPOMATHUTHAS HHAYKIMS.

[Toctosinupie MarHuThl. B3auMoaelcTBME MOCTOSIHHBIX MarHuToB. MarHutHoe mose. Bektop
MarHuTHOM WHAYKIUU. [IpHHIUI CyNeprno3uilid MarHUTHBIX TOJed. JIMHUU MarHUTHOW WHIYKIIWH.
Kaptuna nuHUi MarHUTHOW MHAYKIIUM TT0JIS1 TOCTOSTHHBIX MarHUTOB.

MarsauTHOE moJie IMPOBOJHHKA C TOKOM. KapTI/IHa JIMHUH HHAYKOWUHA MArHuTHOI'O IMOJIA JJIMHHOI'O
IpsAMOro MmMpoOBOAHHMKA M 3aMKHYTOI'O KOJIBIIEBOI'O IIPOBOAHHMKA, KATYHIKHM C TOKOM. OngpIT BpCTez[a.
BzaumoaelictBue IMPOBOJHHUKOB C TOKOM.

Cuna Ammepa, €€ MOAYNb U HallpaBliCHUE.

Cuia JIopeHua, eé MOAYJIb U HAIIpABJICHUC. HBI/I)KGHI/IC 38.p5[)KCHHOﬁ qaCTulbl B OJHOPOAHOM
MarduTHOM moJje. PaboTa criibl HopeHua.

SIBnenue SHGKTpOMaFHHTHOﬁ HHAYKIUU. ITotok BCKTOpa MarHuTHOM HUHAYKIUU.
9J'IeKTpOI[BI/I)KyH_IaSI CHJia UHAYKIHH. 3akoH SHCKTpOMaFHHTHOﬁ HHAYKIIUU d)apaz[eﬂ.

BI/IXpeBOC QJICKTPUYCECKOC TIOJIC. SJICKTpOI[BI/DKYH_IaSI ChJla HHAYKOUHU B IIPOBOIHUKCE,
ABUXKXYHIECMCA ITOCTYIIATCIIBHO B OAHOPOJAHOM MAariMuTHOM IIOJIC.

IIpasuiio Jlenna.

WNHaykTUBHOCTE. SIBIEHNE CAMOMHAYKIMH. DIEKTPOABIKYIIAS CHJIa CAMOWHIYKIIMH.
OHeprus MarHUTHOTO TOJIS KaTYHIIKU C TOKOM.

DNEKTPOMAarHuTHOE I0JIE.

Texauueckue yCTpOﬁCTBa u MPAKTHUYICCKOC IMPUMCHCHUC: IIOCTOSAHHBIC MAarHuThI,
QJICKTPOMATrHUTHI, 3JICKTPOABUI'ATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUL, MHAYKIIUOHHAA I1CYb.



JlabopaTopHble padoThl.
W3ydyeHre MarHUTHOTO MOJISL KaTYLIKU C TOKOM.
HccnenoBanue neficTBUS NOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.
HccnenoBanue siBlI€HUS IEKTPOMarHUTHOM MHIYKLIUH.
Pa3nesn 5. KosieOaHusi 1 BOJIHBI.
Tema 1. Mexanu4eckue U 3JIeKTPOMATHUTHBIE KOJICOAHMS .

Konebarenpnas cucrema. CBOOOHBIE MeXaHMUECKUE KoyieOaHus. ['apMoHnveckne KoyeOaHusl.
[lepuon, wacrora, ammuryna u ¢asza kosebanuid. [IpykxuHHBIN MagsTHUK. MaTeMaTU4eCKUil MasSTHHK.
VYpaBHeHHE rapMOHMYECKUX Kosiebanuil. [IpeBpalienue s3Hepruy npu rapMOHMYECKUX KOJICOaHUSIX.

Konebatenbupiit  koHTYp. CBOOOJHBIE JJIEKTPOMArHUTHHIE KOJEOAHUS B  HJACATLHOM
KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHUS MEXIY MEXaHUYECKUMH W DJIEKTPOMArHUTHBIMU KOJICOAHUSIMHU.
®opmyna ToMcoHa. 3aKOH COXpaHEHHS DHEPTUHU B UJCATHHOM KOJIe0aTeTbHOM KOHTYPE.

[IpencraBinenre o 3aryxaloUuX KojieOaHUAX. BBIHYyXJE€HHbIE MEXaHHYECKHEe KoJeOaHus.
Pe3onanc. BeiHyXI€HHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

Ilepemennblii TOK. CHHYCOHWIAIbHBIM IEPEMEHHBIM TOK. MONIHOCTh NEPEMEHHOIO TOKA.
AMIITMTYIHOE U JENCTBYIONIEE 3HAYECHHUE CUIIbI TOKA U HATIPSDKEHUS.

Tpanchopmarop. IlpomsBoactBo, mnepermada U MOTpeOlIeHHE DIEKTPUUECKON SHEPTUU.
OKOJIOTMYECKME PHUCKM TIPU  INPOU3BOJACTBE  ANEKTpo3Hepruv. KynabTypa  HCIOIB30BaHUS
AJIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU.

TexHuyeckne ycTpoWCTBa M MPAKTHUYECKOE MPUMEHEHHUE: BJIEKTPUYECKUU 3BOHOK, T€HEpaTOp
MIEPEMEHHOT0 TOKa, IMHUH 3JIEKTpoInepeaay.

JlaGopaTopHble padoThbI.

HccnenoBanue 3aBUCMMOCTH TIEpHOJA MallbIX KOJICOaHWW Tpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Tpy3a.

HccnenoBanue nepeMeHHOro TOKa B IIEMH U3 IMOCJEI0BATENbHO COCIMHEHHBIX KOHIEHCATOPA,
KaTYILIKA U PE3UCTOpa.

Tema 2. MexaHu4ecKkue M 3JIeKTPOMATHUTHbIE BOJIHBI.

Mexannyeckue BOJIHBI, ycioBusi pacnpoctpaHeHus. [lepuon. CkopocTh pacmpoCTpaHEHUs U
JuinHa BOJHBIL. [lomepeunble M mpojaosibHbIE BOJIHBL. MHTepdepeHus u Audpakius MEXaHUYECKHX
BOJIH.

3ByK. CkopocTb 3ByKa. [’ poMkocTh 3Byka. BeicoTa Tona. Tem0p 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. YCJOBHS U3JIY4€HHS ODJIGKTPOMArHUTHBIX BOJIH. B3ammHas
opueHTanus BekTopoB E, B, V B asnextpomaruutHoil BosHe. CBONCTBa 3JEKTPOMArHUTHBIX BOJIH:
OTpa)kxeHHe, MpesioMIICHHE, HoJIIpU3alus, Iudpakims, uHTepPepeHITus. CkopocTb
AIIEKTPOMArHUTHBIX BOJIH.

Illkana QJICKTPOMATrHUTHBIX BOJIH. HpI/IMeHCHI/IC QJICKTPOMATrHUTHBIX BOJIH B TCXHUKE U 6BITy.
HpI/IHI_II/IHbI paaruoOCBA3U U TCIICBUACHH. Pannonoxarnus.
9J'IeKTpOMaFHI/ITHOC 3arpsA3HEHUC OprX(a}omeﬁ CpCabl.

TexHnuueckue ycTpoWcTBa U MPaKTHMUECKOE MPHUMEHEHHE: MY3bIKalbHbIE HMHCTPYMEHTHI,
yIABTPA3BYKOBasi TUArHOCTUKA B TEXHUKE M MEAMLIMHE, pajap, paAuONPHUEMHHUK, TEICBU30p, aHTCHHA,
tenepon, CBU-neus.

Tema 3. OnTHKA.

I'eomerpuueckas onrtuka. [IpsmMoiiMHETHOE pacpOCTpaHEHHUE CBETAa B OJJHOPOJAHOM cpexe. JIyu
cBeTa. TOYeYHBIM HCTOYHUK CBETA.
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OtpaxkeHue cBeta. 3aKOHBI OTpaXKeHUs cBeTa. [locTpoeHne H300paKeHUI B IIIOCKOM 3epKalie.

[Tpenomnenue cBeTa. 3aKOHBI IPEJIOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTelb MPETOMIICHUS.
ITonHoe BHyTpeHHEE OTpaxkeHue. IIpenenbHbIi yroi oJaIHOro BHyTPEHHETO OTPaKEHMUS.

Hucnepcus cseta. CiioxkHbIi cocTaB Oesoro ceera. Ler.

Cobwuparoniue u paccenBaromue JUH3bI. ToHkas nuH3a. DOKYCHOE PACCTOSIHHE W ONTHYECKAS
cwia TOHKOH nuH3bI. [locTpoeHne n300pakeHnit B COOMPAIOIINX U pacCeHBAIONINX JIMH3ax. Dopmyna
TOHKOM JIMH3BL. Y BEIMUEHHE, JaBaeMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Untepdepeniusa cBera. KorepeHTHbIE MCTOUYHMKH. YCIOBHUS HAOIIOICHUS
MaKCUMYMOB W MHHHUMYMOB B HMHTE€P(EPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HWCTOYHHUKOB.

Hudpakuus cBera. J(udpaxiuoHnHas pemérka. YcloBUe HaONIOJEHUS TJIaBHBIX MaKCHMYMOB
IIpU MaJIECHU MOHOXPOMAaTHYECKOIO CBETa Ha TU(PAKIIMOHHYIO PELIETKY.

[Tonspuzanus ceera.

Texnuueckne ycTpoHCTBa W MpakTHUYECKOE TMPUMEHEHUE: OuKM, Jymna, ¢oToamnmnapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOIl, BOJOKOHHAs ONTHKA, JU(PpPaKIMOHHAS pemIeéTkKa,
MTOJISIPOU L.

JlabopaTopHbie paGoThI.
N3mepenune nokasaresns mpeioMIICHHUs CTEKIIA.
HccnenoBanue cBONWCTB M300payKeHUH B JIMH3AX.
HaGnronenue aucnepcun ceTa.

Pa3znen 6. OcHOBBI crieNAJILHOW TEOPUH OTHOCUTEIHLHOCTH.

['panuubpl NPUMEHMMOCTH KJIacCMYECKOW MexaHuku. IlocTynmarel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: WHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMme, MPUHIUI OTHOCUTEIHHOCTH
DUHIITENHHA.

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHH M COKPAIIICHUE JJTUHBI.

DHEprusi ¥ UMIYJIbC PSS TUBUCTCKOM YaCTHUIIBI.

CBs13b MacChI C SHEPTUEH U UMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIbI. DHEPTHUS MTOKOS.
Paznen 7. KBanroBasi pusmnka.

Tema 1. Dj1eMeHTHI KBAHTOBOM ONTHKH.

@®ortonsl. Popmyna Ilnanka cBsizu sHepruu (HOTOHA C €ro YacTOTOW. DHEPrust U UMITYJIbC
¢dhoToHa.

OtkpeiTue u uccienoBanue orodddexra. OmbiTel A. I'. CroneroBa. 3akoHsl (GoTorddexTa.
VYpaBuenue DiiHmreitHa 1 potorddexra. «KpacHas rpanuna» Gotorddexra.

JNasnenue ceera. Onbitel [1. H. JIeGenena.
XUMHUYECKOE JISHCTBHUE CBETA.

Texauueckue yCTpOﬁCTBa U TPAKTHYICCKOC IMPUMCHCHHUC: (I)OTOBJICMCHT, (bOTOHaT‘II/IK,
COJIHCYHasa 6aTape;I, CBETOJHO/.

Tema 2. CTpoenune atoma.

Mogens atoma Tomcona. OnbiTsl Pesepdopaa nmo paccesnuto o -yactui. [lnanerapHast Moaenb
aroma. [loctynatsl bopa. M3nyuenue u nornouieHne (poTOHOB MpHU MEPEXoe aToMa ¢ 0JHOTO YPOBHS
SHEpPruu Ha Apyroi. Buapl cnexkTpoB. CrieKTp ypoBHEN SHEPIMM aTOMa BOJOPO/IA.

BonnoBsesle cBolicTBa yactuil. Bosnel e bpoiinsa. KopryckynsipHO-BOJIHOBOH Tyaau3M.
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CnoHTaHHOE U BBIHYX/ICHHOC U3JIYYCHHC.

TexHuueckue ycTpolcTBa U NPAKTUYECKOE IIPUMEHEHHUE: CIIEKTPaIbHBIN aHAINU3 (CIEKTPOCKOI),
J1a3ep, KBAaHTOBBIM KOMIIBIOTED.

JlabopaTopHble padoThI.
Habmoienne TMHEHYaToro CIeKTpa.
Tema 3. ATomMHOe s1APO.

3KCHepI/IM€HTI)I, JOKa3bIBAOIIHUE CJIOKHOCTH CTPOCHUSA sApa. OTKpI)ITI/IG PaAuOAKTHUBHOCTH.
OmnpiThl Pe3epdopaa mo onpeaenseHnto cocTaBa pajnoakTHBHOTO u3nydeHus. CBoiictBa anbda-, 6era-,
raMmma-us3IydCHU . Bmusuane PAANOAKTUBHOCTH HA XUBBIC OPraHu3MBbI.

OtkpblTHE MpoTOHA M HeWTpoHa. HykimonHas moxens snpa ['eitzenOepra—lIBanenko. 3apsn
sanapa. MaccoBoe uncio saapa. M3oromnst.

Anbda-pacniaz. ONEKTPOHHBIA U TO3UTPOHHBIM Oera-pacnaa. ['amma-uzmydenuwe. 3aKkoH
PaZvoaKTUBHOTO pacmaja.

DHeprus cBA3U HyKJIOHOB B sifjpe. SnepHble cuibl. Jledekt Macchl siipa.
AnepHbie peakuuu. Jlenenre U CUHTE3 SAEp.

SAnepusiii peakrop. TepmosinepHsiii cunte3. [IpoOiaemMbl U MEPCIEKTUBBI SIAEPHONH SHEPTETUKH.
DKOJIOTMYECKHUE aCHEKThI ACPHON YHEPTrEeTUKH.

OneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAOMIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.
dyH1aMeHTaJIbHBIE B3aUMOICUCTBUS. EMMHCTBO r3nyuecKkoi KapTHHBI MUpA.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHHWE: A03UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHas boMOa.

JlabGopaTopHblie padoThbI.
HccnenoBanue TpekoB 4acTil (110 TOTOBBIM (GoTorpadusim).

Pa3zjnen 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPUZUKH.
Ortarnbl pa3BUTHs acTpoHOMUH. [IpHKIIaHOE U MHUPOBO33PEHYECKOE 3HAYCHUE aCTPOHOMUHU.
Bun 3Bé3nH0r0 HeOa. Co3Be3nus, spKue 3BE3/bI, IUTAHETHI, X BUJAUMOC JBIKCHUE.
CoJiHeuHas cucrema.

Counnne. CosiHeuHasi akTUBHOCTh. McTounuk sHeprun CoJiHIa U 3BE3/. 3BE3/bI, UX OCHOBHBIC
XapakTepUCTUKU. JlMarpaMma «CHEKTpajbHBIA KJIAaCcC — CBETUMOCTbY». 3BE3NBI  TJIABHOM
MOCJIEIOBATEIBHOCTH. 3aBUCHMOCTE «Macca — CBETUMOCTDY I 3BE3] INIaBHOM IOCIIe0BATEIILHOCTH.
Buyrpennee crpoenue 38€31. CoBpeMEHHbIE IPEACTABICHHS O MMPOUCXO0XKACHUH U 3BoItounu ConHia
U 3BE31. DTallbl )KU3HU 3BE31.

Mneunsiii [lyte — nama ['anaktuka. [lonoxxenue u nBuwxkenue ConHua B ['amaktuke. Tumbl
rajakTuk. PaguoramakTuku v kBazapbl. YEpHbIE IBIPHI B sIAPAX TATAKTHK.

Bcenennas. Pacuiupenue Beenennoil. 3akon Xa66ua. Paz6eranue ranaktuk. Teopust bonbiioro
B3pbIBa. PeMKTOBOE H3IIydeHHUE.

MacmtaGHast ctpykTypa Beenennoil. MeraranakTuka.
Hepeménnsie mpo6aemMbl acCTpOHOMUH.
O0o0maroniee noBTOpPEeHHE.

Ponb GU3MKM U acCTPOHOMHUHM B SKOHOMHYECKOH, TEXHOJIOTHYECKOM, COMAIBHOW M 3TUYECKON
cdepax NIeSTETPHOCTH YENIOBEKa, pOJib U MECTO (PU3MKM M aCTPOHOMHMHM B COBPEMEHHOM HaydyHOM
KapTHHE MHpa, poJib (PU3NYECKoil Teopuu B (GOPMUPOBAHUU MPEACTABICHUN O (puU3HUECKON KapTHHE
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MHUpPa, MeCTO (H3MYECKOW KapTUHBI MHUpa B OOIIEM psIy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX
MPEJCTaBICHUI O TPUPOJIE.

MemnpeuMeTHHe CBHA3H.

W3yuenne kypca ¢usuku O6a3zoBoro ypoBHsS B 11 Kiacce ocymiecTBisieTcss € Y4E€TOM
COJICPKATEIBHBIX MEKITPEIMETHBIX CBSI3€H C KypcamMH MaTeMaTHUKH, OMOJIOTHH, XUMHH, Teorpaduu u
TEXHOJIOTHH.

Medxcnpeomemuvie nonsamust, CBI3aHHBIE C U3YYEHUEM METOJIOB Hay4YHOTO TIO3HAHUS: SBJICHHE,
Hay4yHbId (hakT, TUMOTE3a, (PU3MUECKas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOJCHHE, JKCIECPUMEHT,
MOJIEJIMPOBAHUE, MOJICIIb, U3MEPECHHUE.

Mamemamuxa: pelieHue CHCTEMbl YpaBHEHHWH, TPUTOHOMETPUYECKHE (QYHKIUU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJECTBO, BEKTOPHI U MX MPOEKIIUU
Ha OCH KOOPJMHAT, CJI0EHHE BEKTOPOB, IPOU3BOIHBIE 3JIEMEHTAPHBIX (DYHKIUH, IPU3HAKK 101001
TPEYroJbHUKOB, OIIPe/IeIeHNE IJI0LaAN IUIOCKUX QUryp u o0béma Ted.

buonozus: snexTpuyeckue SBICHUS B JKUBOM NpHUpOJE, KojeOaTeslbHbIE ABUKEHUS B KUBOU
MIPUPO/IE, ONITUYECKHUE SIBJICHUSI B )KUBOM NMPUpPOJE, ACHCTBUE paiallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAINIMYECKAsE CTPYKTypa TBEPIBIX TEJl, MEXaHU3MBbI
00pa3oBaHUs KPUCTATUINYECKOMN PEIIETKH, CIEKTPAIbHBIN aHAIN3.

l'eoepagpusa: MarHUTHBIE TIONIOCA 3€MJIM, 3aJIe)KM MarHUTHBIX pyA, (oTochéMKa 3eMHOU
MIOBEPXHOCTH, MPE/ICKA3aHUE 3EMIICTPACEHHH.

Texuonozus: MTMHUW DIIEKTpPOIIEpeay, TEHEepaTop IEepPEeMEHHOro TOKa, JJIEKTPOABHUIaTelNb,
WHIYKIIMOHHAs TIe4b, paaap, paauonpuéMHHK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAas ONTHKA, COJIHEYHAst OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenune yueOHOTO penMera «Pu3nka» Ha YpOBHE cpeaHero olmiero oopazoBanus (0a30BbIi
YPOBEHb) JOJDKHO OOCCHEeUUTh JIOCTIKCHHE CIICAYIONIMX JIMYHOCTHBIX, METalPeIMETHBIX |
MIPEMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMHHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE pE3ylbTaThl OCBOEHUSA y4yeOHOro mnpeamera «Duszuka» IOJDKHBI OTpaXaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYy4aroUuXcs pPYKOBOJCTBOBATbCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JINYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OpPUEHTAIMil, MO3UTUBHBIX BHYTPEHHUX YOEKICHHIA,
COOTBETCTBYIOIIUX TPAAULIMUOHHBIM IIEHHOCTSIM POCCHMCKOrO OOIIEeCTBa, pacUIMpEHUE >KU3HEHHOTO
OTbITAa W ONBITA JIEATEIHHOCTU B MPOIECCE PEaTH3al[Md OCHOBHBIX HAMpaBICHHA BOCIHUTATEIbHON
NeSITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpaaaHcKoOro BOCIHHUTAHHUS:

cOpPMUPOBAHHOCTh TPAXKIAHCKONW MO3ULIHUU O0YJarOMIerocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCUICKOTO 00I1IeCTBa;

MPUHATHE TPAAUIMOHHBIX OOIIEYETOBEUECKUX TYMAHUCTUYECKUX H  JEMOKPaTHUYECKUX
LIEHHOCTEH;

TOTOBHOCTb BE€CTU COBMCCTHYHO JCATCIIBHOCTD B HHTEPCCAX T'PaAKIAAHCKOI'O 06H_IeCTBa,
Y4aCTBOBATH B CAMOYIIPABJICHUU B 06pa3013aTenLH0171 OpraHu3aluun,

YMCHHC B3aHMOJICHCTBOBATh C COLMAIbLHBIMU HHCTUTYTaAaMH B COOTBCTCTBHUU C UX (I)YHKI_[I/IHMI/I n
Ha3sHA4YCHHUEM,

TOTOBHOCTb K TYMaHUTapHOM U BOJIOHTEPCKON JESATENBHOCTH;
2) NaTPHOTHYECKOT0 BOCTIMTAHMS:

C(bOpMI/IpOBaHHOCTL pOCCHfICKOfI Fpa)KﬂaHCKOﬁ HJICHTHUYHOCTH, TIAaTPUOTU3MA,
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[IEHHOCTHOE OTHOIICHUE K rOCYIapCTBEHHBIM CUMBOJIAM, JOCTHKCHUSIM POCCUICKHX YYEHBIX B
obnactu (PU3UKU U TEXHUKHY;

3) TyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS
c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIOCOOHOCTh OIEHMBATH CHUTYALMI0 W TPUHUMATh OCO3HAHHBIC PEUICHHS, OPHEHTHPYSACh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B IEATEIBHOCTH YUYEHOTO;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;
4) 3CTeTHYECKOr0 BOCIIUTAHUS:

9CTETUYCCKOC OTHOMICHUC K MHPY, BKIOYad OCTCTUKY HAYUYHOTO TBOPYCCTBA, MNPUCYHICTO
¢buznueckoi HayKe;

5) Tpy/10BOr0 BOCIIUTAHUSI:

MHTEPEC K pa3iMuHbIM cpepaM NpoPecCHOHATBHON NEATEIbHOCTH, B TOM YHCIE CBS3aHHBIM C
¢u3MKOM W TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccun u
pealin30BbIBATH COOCTBEHHBIE KU3HEHHbBIE TIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHWI0O M CcamMoOOpa3oBaHHUIO B oOsacTu (U3NKU Ha
MPOTSKEHUU BCEH )KU3HU;

6) 3K0JIOrHYecKOro BOCUTAHMS:

COPMHUPOBAHHOCTh  DKOJIOTUYECKOH  KyJABTYPHI, OCO3HAaHHE TJ00AaTBHOTO  XapakrTepa
9KOJIOTUYECKHUX MTPOoOIIeM;

IJIAHUPOBAHUE M OCYIIECTBIICHUE JEWCTBUU B OKPYKAIOLIECH Cpele Ha OCHOBE 3HAHUS IeJIei
YCTOMYHMBOTO Pa3BUTHS YEJIOBEUYECTBA;

pacimMpeHue OIbITa NESTEIFHOCTH JKOJIOTHYECKOW HANpaBICHHOCTH HAa OCHOBE WMEHOIIUXCS
3HaHUH N0 PU3MKeE;

7) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
(buznyeckoil HayKu;

OCO3HAaHHUEC I CHHOCTHU HaquOﬁ ACATCIIBHOCTH, T'OTOBHOCTHh B IIPOLECCE HIYUCHUA (1)I/ISI/IKI/I
OCYIICCTBIIATH MPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIbHOCTE HHAUBHUAYAJIBHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHbIE YHHBeEPcAIbHbIE YUeOHbI€ 1eiCTBHUS.
Ba3oBble 1oruyeckue aeiicTBus:

CaMOCTOATCIBHO (I)OpMy.]'II/IPOBaTB U aKTyaJInu3UupoBaThb HpO6J'IeMy, paccMaTpuBaThb eé
BCCCTOPOHHC,

ONpCACIIATh LCIIN ACATCIIBHOCTH, 3a1aBaTh MapaMETPbl U KPUTCPHUU UX NOCTUIKCHUS
BBIABJIATH 3dKOHOMEPHOCTHU U ITPOTUBOPCUUA B PACCMATPHUBACMBIX CI)I/I3I/I‘leCKI/IX SABJICHUAX,

pa3pabaTbiBaTh IUIaH pELICHUs NMPOOJIeMBbl C Y4ETOM aHalU3a HUMEIOIUXCS MaTepUalbHbIX U
HEMaTEPUAIIbHBIX PECYPCOB;

BHOCHTb KOPPCKTHUBBI B ACATCIIBHOCTb, OUCHUBATH COOTBCTCTBUEC PE3YJILTATOB LICIIAIM, OLICHUBATDH
PUCKHA MOCJIEICTBUIM ACATCIIBHOCTH,

KOOPAUHUPOBATHL U  BBIINOJHATH pa60Ty B YCIOBHAX PpPCAJIbHOTO, BHUPTYaJIbHOTO H
KOM6I/IHI/Ip0BaHHOFO BSaHMOIlCﬁCTBHH;

pa3BUBaTh KPCATUBHOC MBIIIJICHUEC IIPU PCILICHHUU JKU3HCHHBIX Hp06J'ICM.

Ba3oBnble ucciaenoBareJbCcKHe AeiicTBUA.
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BJIaJCTh HaquOﬁ TepMI/IHOJ'IOI‘I/Ief/'I, KJIFOYCBLIMU ITOHATUAMHA U MCTOAaMU (1)I/I3I/I‘I€CKOf/'I HAaYyKH,

BJIQJICTh HABBIKAMH Y4€OHO-UCCIIEI0BATEIBCKON U IPOCKTHOM IeATENbHOCTH B 00J1aCTH (PU3HKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITENIbHOMY ITOMCKY METOOB pelIeHHs 3a7ad (pu3n4ecKoro
COZICpKaHUs, IPUMEHEHUIO Pa3JIMYHBIX METOI0B [TIO3HAHHUS;

BIIQJICTh BHJAMHU JICATSIBHOCTH 110 TIOJYYCHHIO HOBOTO 3HAHUS, €r0 HWHTEPIIPETAINU,
MPeoOPa30BAHUIO M TPUMEHEHUIO B PA3JIMYHBIX yUEOHBIX CHTYAIUsX, B TOM YHUCJIC MPHU CO3JIaHUU
Y4eOHBIX MPOEKTOB B 001aCTH (DU3HKH;

BBISBJISITh [IPUYMHHO-CIICICTBEHHBIE CBSA3U M AKTYaJIM3UPOBATH 3a/1a4y, BBIJBUIaTh TUIIOTE3Y €€
peuieHus, HaxOAUTh APryMEHTHI JUIsl JI0KAa3aTeIbCTBA CBOMX YTBEPJKICHUM, 3a/aBaTh IapamMeTpsl U
KPUTEpUU PELICHHUS;

AHAJIIM3UPOBATH MOJYUCHHBIC B XOAC PCHICHUA 3aJa4r PE3YyJIbTaThbl, KPUTHICCKU OLUCHHUBATH HUX
AOCTOBCPHOCTD, MIPOTHO3UPOBATE U3BMCHCHHEC B HOBBIX YCIIOBUAX,

CTaBUTh M (POPMYIHPOBATh COOCTBEHHBIE 3ajjaud B OOpa30BaTENIbHOMN NEATEIBHOCTH, B TOM
YHUCJIe MPU U3YYCHUU (DUBUKH,

AaBaTb OUCHKY HOBBIM CUTyallUsIM, OLICHHUBATH HpHO6p€TéHHBII>i OIIBIT,
YMETHh NEPEHOCUTD 3HAHU 110 (1)1/131/11(6 B IPaKTUYCCKYIO 00J1acTh KHUBHEACATCIBHOCTHU,
YMETh MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 001acTeil;
BBIJIBUI'aTb HOBBIC UJICHU, IPEAJIaraTb OPpUTrnHAJIbHBIC IMTOAXO0AbI U PCIICHU A,
CTaBUThb npo6neM51 U 3a71a4u, JOITyCKAOIKUEC aIbTCPHATHBHBIC PCIICHUS.
Pa6ora ¢ undopmanmeii:

BIIIETh HaBBIKAMHU TOJTy4eHUs! HHQOpMaK PU3NIECKOTO COACPKAHUS U3 HCTOUYHUKOB Pa3HBIX
TUTOB, CaMOCTOSITEIbHO OCYLIECTBIISITh MOWCK, aHAIMW3, CUCTEMAaTH3allMI0 WU HUHTEPIPETaLHUIo
nH(pOPMAaLIUK PA3IUYHBIX BUIOB U GOPM IPEICTABICHUS;

OIIEHUBAThH JJOCTOBEPHOCTh MH(OpMAITUH;

UCII0JIb30BAaTh CPEACTBA HMH(OPMALMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJOTHMH B PELICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OpraHU3allMOHHBIX 3alad C coOyoeHueM TpeboBaHUMN
SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PeCypcocOepeKeHusl, MPABOBBIX U STUUYECKUX HOPM,
HOPM HMH(OPMaLMOHHON OE30MaCHOCTH;

co37aBaTh TEKCTHI (DU3MUECKOTO COJCp)KAHUS B pa3IMuYHbIX (hopmarax ¢ y4€TOM Ha3HAYCHUS
uHpopMallUld ¥ UEJNEeBOM ayIuTOpUM, BBIOMpas ONTUMANbHYIO (OpMYy TMPEACTaBICHHUS U
BHU3yaIH3aI1H.

KoMMmyHnKaTHUBHBIC YHUBEPCAJIbHbIE YUeOHbIC 1eliCTBUA:
OCYIIECTBIIATH OOIEHHE HA YpoKaX (PU3UKU U BO BHEYPOUHOM /1€ TEILHOCTH;
pacro3HaBaTh NMPEeANOChUIKA KOH(DIMKTHBIX CUTYAllUHA U CMATYaTh KOH(IMKTHI;
pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOK TOUYKY 3PEHUS C MCIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB;
MOHMMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAaH/IHOM U MHIUBUAYaIbHON pabOTHI;

BLI6I/IpaTB TEMAaTUKy MU MCTOIAbl COBMCCTHBIX JIENCTBUI C y‘IéTOM 06IJ_II/IX HHTCPECOB U
BO3MOJKHOCTEH Ka)KIOTO YIeHa KOJIJICKTHBA,

MPUHUMATD 1€JIM COBMECTHOM JeATEIbHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATH JIEUCTBHS IO
e€ JOCTHXKEHHIO: COCTaBIISATh IUIAH JIEMCTBHI, pacrpeAensiTb poju ¢ y4€TOM MHEHHH yYaCTHUKOB,
00CYKJaTh pe3ylbTaThl COBMECTHOU paboTHI;

OILIGHMBATh KAa4yeCTBO CBOEr0 BKJA/Ja M KaXKJIOTO yYaCTHHKAa KOMAaH[Ibl B OOLIMI pe3ynbTaT IMo
pa3paboTaHHBIM KPUTEPHUSIM;
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npejjaraTb HOBBIE ITPOEKTHI, OLIEHUBATh HJIEM C IO3UIMUM HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IMO3UTUBHOE CTPATErMYECKOE IMOBEACHUE B PA3JIMUHBIX CUTYALHSX, MPOSBISTH
TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryisiTuBHbIE YHHBEpPCAJIbHbIE YUeOHbIE NelicTBHS.
Camoopranu3anus:

CaMOCTOSITEIIBHO ~ OCYILECTBIIATh TIO3HABATENBHYIO JESITEIbHOCTh B 00MacTu (U3MKA U
aCTPOHOMMH, BBISBIISTH MTPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 32/1a4H;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH pEHIEHUS pacdyE€THBIX M KadyeCTBEHHBIX 3a4ad, IUIaH
BBITIOJIHEHUS TPAKTHUECKON pabOThl ¢ YUETOM MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U
MIPEATNIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;
paciupsATh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieNaTh OCO3HAHHBIM BBIOOpP, apPryMEHTHPOBATh €ro, Oparb Ha ceOsS OTBETCTBEHHOCTHh 3a
pelieHue;

OILICHUBATh MPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO SPYIUIUU B 00acTH (U3UKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJJIEKT:

JaBaTb OLCHKY HOBBIM CHTyallUs M, BHOCHTHb KOPPEKTHBBI B JOCATCIBHOCTH, OICHUBATH
COOTBECTCTBUEC PEIYIILTATOB LECJISAM,

BJIaJIETh HaBbIKAMHU IO3HABATENbHON pedeKCUu Kak OCO3HAHMs COBEPIIAEMBIX ACUCTBUN U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

MCI0JIb30BaTh MPUEMBI peIeKCUU ISl OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELl CHHUS,;
YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHUKEHUIO;
MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;
MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAJIU3€ PE3yIbTaTOB JAesTebHOCTH;
MPHU3HABATh CBOE MPABO U MPABO APYrUX HA OIIUOKH.

B mnmponecce ANOCTUKCHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHSA IIPOrpaMMbI II0 (1)I/I3I/IK6 JJIA
YPOBHA CPEOHETO 061].161"0 06p3.30BaHI/I${ y 06yqa}oumxc51 COBCPLICHCTBYCTCH 3MOLIHOH8J'IBHBII>1
HHTCIJICKT, HpeI[HOJ'IaFaIOH_II/Iﬁ C(i)OpMI/IpOBaHHOCTLZ

CaMOCO3HaHHts, BKIOYarOIICro CIIOCOOHOCTH IIOHMMAThH CBOE OSMOIOHMOHAJIBHOC COCTOAHUC,
BUJCTH HAIIPABJIICHUSA PA3BUTHUA COOCTBEHHOM AMOIIMOHAILHOM C(l)epbl, OBITH YBCPCHHLIM B 0666;

CaMOPCTYJIIMPOBAHUS, BKIIIOYAOMICTO CAMOKOHTPOJIb, YMCHUC IPUHHUMATh OTBCTCTBCHHOCTL 34
CBOE IIOBCJICHHUC, CIIOCOOHOCTH alalTUpoBaTbCd K SMONHUOHAJIBHBIM H3MCHCHUAM U IIPOSABJIIATH
FI/I6KOCTB, OBITH OTKPBITBIM HOBOMY;

BHy’TpeHHeI\/’I MOTHBAIIUU, BKJTIOYAIOIIEH CTPEMIJICHUC K NOCTUKCHHUIO LCJIN U YCIIEXY, OIITUMHU3M,
HWHUIIUATUBHOCTL, YMCHUC JIENCTBOBATh UCXOAS M3 CBOUX BOBMOH(HOCTCﬁ;

OMIIaTHUH, BKJIIOYAIOIIEH CIIOCOOHOCTH  ITOHUMATh OMOIHUOHAJIIBHOC COCTOAHUC OPYTHUX,
YUYUTBIBATH €0 IPH OCYIICCTBICHUN OGH.IGHI/IH, CIIOCOOHOCTH K COYYBCTBUIO U COTICPCIKUBAHUIO;

CONUAJIbHBIX HABBIKOB, BKIIOYArOIINX CIIOCOOHOCTH BBICTpanBaTb OTHOIICHUA C JApYruMu
JIIOAbMH, 33.60TI/ITBC51, MPOABJIATE HHTCPCC U pa3pCllaTh KOH(l).III/IKTLI.
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HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOydyenus B 10 kJjacce npeIMeTHbIE pe3ylbTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0yUAIOIIUXCS YMEHU:

JIEMOHCTPUPOBATH HA MPUMEPaX poJib U MecTo (pu3nku B GOpMUPOBAHUH COBPEMEHHON HAYYHOM
KapTUHBI MUpa, B Pa3BUTHM COBPEMEHHOM TEXHHMKM M TEXHOJIOTUH, B NPAKTHYECKOW IEATEIBHOCTH
JTIIO/IEH

YUUTHIBATh TPAHHIBI NMPUMEHEHHS HM3YYEHHBIX (PU3MUECKUX MOJENEH: MaTepHalibHAs TOYKa,
MHEepLHaIIbHAs cucTeMa OTcuéTa, abCOIIOTHO TBEPIOE TENO, UACATIBHBIN ra3, MOJEIN CTPOEHUS Ia30B,
KUAKOCTEN U TBEP/BIX TEJ, TOUSUHBIN AEKTPUUECKHI 3apsil IpU pellieHnu GU3NYECKUX 3a/]a4;

pacrno3HaBaTh (pU3MYECcKre SIBICHUS (ITPOLIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB MEXAHHKH,
MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHHUSI BEIIECTBA W JJICKTPOJAMHAMHUKUA: PaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABUKEHUE, CBOOOHOE MAJCHHUE TeJ, IBHIKEHUE 10 OKPY>KHOCTH,
WHEpIUs, B3auMoeiicTBue Te, nuddy3usi, 0poOyHOBCKOE ABUKEHUE, CTPOCHUE KUIKOCTEN U TBEPABIX
TeJl, U3MEHeHHe o0béMa Tel NpU HarpeBaHuu (OXJIAXJIEHUHU), TEIUIOBOE paBHOBECHE, HCIapeHue,
KOHJICHCAIIMSI, TUUIAaBJICHUE, KPUCTAJUIM3allvs, KUTICEHHWE, BIAXHOCTb BO3/yXa, MOBBIIICHUE IABICHHS
raza TMpU €ro HarpeBaHWM B 3aKPBITOM COCYN€, CBSI3b MEXKIy IMapaMeTpaMy COCTOSIHHS ra3a B
n30IpoLeccax, 3eKTpU3alus Tell, B3aUMOACHCTBHE 3apsA0B;

OTIMCBHIBATh MEXaHMYECKOE NIBIKCHHE, MCTOJB3Ys (PU3WYECKUe BEIMYMHBI: KOOPAWHATA, MYTh,
nepeMeleHue, CKOpoCTh, YCKOpPEHHEe, Macca Tenla, CHla, UMIYIbC Tella, KMHETUYecKash SHeprus,
MOTEHIIMAJbHAs DJHEPrusi, MeXaHW4eckas paldoTa, MeXaHWYeCKas MOIIHOCTh, TPHU OMHCAHUH
MPaBUWJILHO TPAKTOBATh (PU3WUYECKUA CMBICT WCIIOIB3YEMBIX BEIMYHMH, UX O0O3HAYCHUS W CIUHUIIBI,
HAXOJUTh (OPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYMHY C IPYTUMU BEIMUYUHAMMY;

OTHCHIBATh M3YUYEHHBIE TEIJIOBBbIE CBOMCTBA TeNl U TEIJIOBHIE SIBJICHUS, UCIONb3Yys (PU3NUECKHE
BEJIMYMHBIL: JTaBJICHHUE Ta3a, TeMIepaTypa, CpeHssl KUHETHUeCKas SHEPTus XaOTHYECKOrO JABHKEHUS
MOJIEKYJN, CpeIHEKBaJIpaTUyHasi CKOPOCTh MOJIEKYJ, KOJMWYECTBO TEIUIOThI, BHYTPEHHSS SHEpPrus,
paboTa raza, KO3QQHUIIMEHT MOJIE3HOTO JAEUCTBUS TEIIOBOTO JIBUraTeNsl; MPU ONMHCAHWU HPAaBUIBHO
TpPakTOBaTh (PU3MUECKUN CMBICI HCIIOJIb3YEMBIX BEIWYMH, UX 00O03HAYEHUS W €OUHHIIbI, HAXOIWUTh
(hopMyIibl, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTHMMH BEIMYMHAM;

ONKCHIBATh M3YYCHHBIC JJIEKTPUYECKUE CBOWCTBA BEIIECTBA M DIIEKTPUYECKHE SIBICHUS
(mporecchbl), UCHONB3Ys (PU3MUECKHE BETUYMHBI: DSJCKTPUUECKUN 3apsijl, DSJICKTPUUYECKOE TIoJie,
HanpsLKEHHOCTH TOJIS,, MOTEHUUAN, Pa3HOCTh MOTEHIMAIOB; MPU OMHUCAHUU IMPABWIBHO TPAKTOBATH
(bu3MYeCKUil CMBICI HCITOJIb3YyEeMbIX BEIWYHH, UX 0003HAYEHHS W EIUHHIIBI; YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIOIIINE JAHHYIO (PU3UYECKYIO BEIHMUUHY C JPYTUMHU BETUYHMHAMU;

aHATM3UPOBaTh (U3UYECKUE TIPOIECChI M SIBJICHHS, WCIOJb3ysd (U3MYECKHE 3aKOHBI U
MPUHIMUIIBI: 3aKOH BceMmupHOro tsaroTeHus, |, Il u Il 3akonsr  HploTOHA, 3aKOH COXpaHEHHS
MEXaHUYECKOW SHEPrUM, 3aKOH COXPAHEHUS WMITYJbCa, MPUHIHUI CYIEPIO3UIIUN CUJ, TPUHIHII
pPaBHOIIPABHS WHEPUHUAIBHBIX CHCTEM OTCUETA, MOJICKYISPHO-KUHETUYCCKYI0 TEOPHIO CTPOCHHS
BEIIIECTBA, a30BbIC 3aKOHbI, CBSA3b CPEJHEH KMHETHUECKOW PHEPTUU TEIUIOBOTO JIBHKCHHUS MOJICKYI C
abCOIOTHON TeMIepaTypoid, MEpBBI 3aKOH TEPMOIMHAMUKH, 3aKOH COXPAHEHUS DIIEKTPHUYECKOTO
3apsiaa, 3akoH KynoHa, npu 3ToM pa3inuyaTh CIOBECHYIO (POPMYTUPOBKY 3aKOHA, €M0 MaTeMaTH4EeCKOe
BBIpKEHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHATHL OCHOBHBIC IMPUHIUIIBL JIeNCTBUSA MalllrH, HpI/I60p0B N TCXHUYCCKUX YCTpOﬁCTB;
pa3jiniaTthb yCJIOBUA UX 0€30ITaCHOr0 UCITOJIL30BaHUs B MMOBCETHEBHOM KU3HH,

BBIMOJIHATh AKCIEPUMEHTHl [0 HCCIEIOBAHUIO (U3NYECKUX SBIEHHH M TPOLIECCOB C
HCTOJIb30BAHUEM NPSAMBIX U KOCBEHHBIX M3MEPEHUH, MpH 3ToM (GopMyaupoBaTh npodiiemy/3agady u
TUMOTe3y Yy4eOHOro SKCIEpHUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEUIORKEHHOro 000pyaOBaHHUS,
MIPOBOJIUTH OMBIT U (GOPMYITUPOBATH BHIBOIbI;
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OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIE M3MEPEHHs (PM3NYECKUX BEIUYWH, NMPU 3TOM BHIOMPATH
ONTUMAJIBHBIA CIOCO0 M3MEPEHUS U MCIOJIb30BATh HM3BECTHBIE METOJbl OLIEHKU IOTIPELIHOCTEN
U3MEPEHUN;

MCCIIEIOBAaTh 3aBHCUMOCTH MEXKIY (HU3UYECKUMHU BEIMYMHAMHM C HWCIOJIB30BAHUEM MPSIMBIX
W3MEPEHUH, TpPH OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATh pE3yIbTaThl IOJyYCHHON
3aBHCUMOCTH (PM3UYECKUX BEIMYMH B BUJAC TAONMIl W TPapHKOB, AEIaTh BBIBOJBI MO pe3yIbTaTaM
HCCIIEA0BAHUS;

co0moaTh MpaBuiia 0€301MacHOTO TPyAa MPH NMPOBEAECHUM HCCIEIOBAHUM B paMKax y4eOHOro
IKCIIEPUMEHTa, Y4eOHO-MCCIIEIOBATENbCKOM M IMPOEKTHOW JESATENbHOCTH C  HCHOJIb30BAaHHEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBaHMUS;

pemarb pacu€THble 3a/a4Ml C SIBHO 33/JaHHOM (M3MYECKON MOJEINblo, UCIOJIb3Yys (r3nueckue
3aKOHBI U MPUHIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4ll BHIOUpATh (PU3MUECKYIO MOJEIb, BBLACIATh
¢uznueckue BeIMYMHBI U (OPMYJbl, HEOOXOIUMBIE Ui €€ pelIeHHs, MPOBOIAUTH pPacu€Thl U
OIICHUBATh PEAILHOCTD MOJIyY€HHOTO 3HAaYeHUsI (PU3NUECKON BETUUYMHBI;

peiiaTb Ka4YC€CTBCHHBLIC 3aJadu: BBICTpauMBATb JIOTHYCCKHM HCIIPOTHUBOPCUMBYIO ILCIIOYKY
pPacCyXJICHUH ¢ OTTOPOY HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

HCII0JIB30BaTh MpU PECIICHUU yqe6H1>1x 3a1a4 COBPEMCHHBIC I/IH(I)OpMaHI/IOHHI)Ie TEXHOJOTHUHN JIA
MOUCKA, CTPYKTYPUPOBAHUS, WHTEPIpPETALUNd W MPEJICTaBICHHUsS Y4eOHOM M HAy4yHO-TOMYJISIPHOMN
I/IHCI)OpMaIII/II/I, HOHy‘ICHHOﬁ H3 Pa3IMYHBIX HCTOYHHWKOB, KPUTUUYCCKH AHAIMU3HUPOBATH IMOJIYyHacMYIO
nH(pOpMaLHIO;

MPUBOJIUTH IPUMEPHI BKIIaZa POCCUMCKUX U 3apyOEKHBIX Y4EHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHE MPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHUH;

UCIO0JIb30BAaTh TEOPETUYECKHE 3HAHUA MO (PU3MKE B MOBCETHEBHOM KU3HU AJIsi OOecreyeHHs
0€30MacHOCTH TpU OOpalieHUH ¢ NpuOOpaMu UM TEXHUUYECKUMH YCTPONCTBaMH, IJIi COXpaHEHUS
3I0pPOBbS U COOMIOACHUS HOPM SKOJIOTHYECKOTO MOBECHHS B OKpYXKaIolIel cpee;

paboTaTh B TpYIIE C BBHIMOJIHEHWEM pPa3jIMYHBIX COLMAIBHBIX DPOJIEH, MiIaHUpoBaTh padoTy
TPYIIIbI, PallOHATIBHO PACHPENENATh 0053aHHOCTU M IUIAHUPOBAThH JIEATEIBHOCTh B HECTAHAAPTHBIX
CUTyallusiX, aJIeKBaTHO OICHMBATh BKJIAJ KaXJOr0 M3 YYaCTHMKOB TPYIIbl B pEHICHHUE
paccMaTrpuBaeMoil mpoOIeMbl.

K kouy oOyuenus B 11 kiacce mpeIMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUAIOUINXCS YMEHHI:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MeCTO (PU3UKH B OPMUPOBAHUU COBPEMEHHON HAYyUHOMU
KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U TEXHOJIOTH, B MPAKTHUYECKOW AEATEIHHOCTH
JOJIeH, IeJIOCTHOCTh U €IMHCTBO (PU3UYECKOM KapTHUHBI MUDA;

YUUTBIBATh TPAHUIIBI IPUMEHEHUS U3YUYEHHBIX (DU3HUECKUX MOJIENCH: TOUSUHBINH SIMEKTPUUECKUI
3apsij, Jy4 CBETa, TOUCUHBIN MCTOYHUK CBETA, siIEpHAsi MOJENb aTOMa, HyKJIOHHAs MOJIelb aTOMHOTO
sipa MpH petieHn: PU3NIEeCcKUX 3a1ay;

pacrio3HaBaTh (pu3nueckue sBIEHUS (Mpolecchl) W OOBACHATH HMX HAa OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKNA M KBAaHTOBOM (PU3MKM: 3JEKTpHUEecKash MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMUYECKOEe, MArHUTHOE JICHCTBUS TOKA, B3aMMOJICHICTBHE MAarHUTOB, JIEKTPOMArHUTHasE UHIYKIUS,
JEMCTBME MarHUTHOTO TOJS Ha MPOBOJHMK C TOKOM M JABIKYIIMMCS 3apsl, JIEKTPOMarHUTHbBIE
KoieOaHWs M BOJIHBL, MpPSAMOJMHEHHOE pPacHpOCTpaHEHHE CBeTa, OTPAKEHHUE, MpeIoMIICHHE,
uHTephepeHIys, Tudpakins U MOIIpU3aLMsl CBEeTa, JUCIEepCUs cBeTa, (POTOIIEKTPUUECKU 3P PeKT
(poToadexT), cBeToBoe MAaBiIeHHME, BO3HHUKHOBEHHE JIMHEWYAaTOTO CIEKTpa aToMa BOJOPOJa,
€CTECTBEHHAs U UCKYCCTBEHHAsl Paln0aKTUBHOCTD;

OMHUCBIBATL H3YUYCHHLIC CBOICTBa BeIIECTBA (BJ'IGKTpI/I‘-IeCKI/Ie, MAarduMTHBIC, OIITHYCCKUC,
QJICKTPUYCCKYIO IMPOBOAUMOCTL PAa3JIMIHBIX cpen) U DJICKTPOMArHUTHBIC ABJICHUA (HpOI_ICCCBI),
HCIIOJIb3YA (I)I/I3I/I‘ICCI(I/IC BCIIMYHUHBI: BHeKTpI/I‘{eCKI/Iﬁ 3apsan, Cujia TOKaA, JJICKTPHUYCCKOC HAIIPAKCHUC,
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AJIEKTPUYECKOE COIIPOTUBJIEHUE, PA3HOCTh IOTEHLMAJIOB, 3JEKTPOABMXKYIAs CHUJa, padoTa TOKa,
UHIYKLIAS MarHuTHOTO Mouisl, cuia Amiepa, cwia JlopeHua, MHIYKTHUBHOCTb KaTYIIKH, SHEpPrus
AJIEKTPUYECKOTO0 M MArHUTHOTO TOJICH, MEepHOJ M YacToTa KoJIeOaHUH B KojeOaTeIbHOM KOHTYpE,
3apsii M cWJa TOKa B TIPOIECCE TAapMOHHMYECKHX JJIEKTPOMArHUTHBIX KojeOaHuid, (OKycHOe
paccTosiHME W ONTHYECKas CHJIa JIMH3BI, IPH OIMCAHWU IMPABWJIBLHO TPAKTOBATh (PU3MUYECKHIA CMBICI
WCTIOJIb3yEMBIX BEIMYUH, UX 0003HAYCHUS M €AWHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTHMH BEJTHUYNHAMH,

OTIMCHIBATh M3yYCHHBIC KBAHTOBBIC SIBJICHUS M TIPOIIECCHI, MCIOJIB3YSl (DU3HUECKUE BEITHYMHBI:
CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M 4YacTOTa CBETA, DHEPTHS U UMIYIbC (OTOHA,
MEePHOJT TOJypaclana, SHEPrusi CBS3M AaTOMHBIX SIep, TPU ONKWCAHWM MPABWIBHO TPaKTOBATh
(U3HYECKUH CMBICIT HCIIOJIB3yEeMbIX BEIUYHMH, MX O0O3HAUCHUS W CIUHHIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIINC JAHHYIO (PU3NYCCKYIO BEIMYMHY C JAPYTUMHU BEIUYHMHAMHU, BBIYHCIISTH 3HAYCHHE
(hbM3UYECKON BEITUYHMHBL;

aHAJIM3UPOBATh (PU3MUECKHE TIPOLECChl U SBICHUS, HUCHOJb3ys (U3NYECKUE 3aKOHBI U
NPUHIMIBL: 3aKOH OMa, 3aKOHBI MOCJIEOBATEIBLHOIO U MapajlIeIbHOTO COEJUHEHMs MPOBOJIHUKOB,
3akoH  Jlxoyns—JleHna, 3aKkOH  3JEKTPOMAarHUTHON  MHAYKIUH, 3aKOH  MPSMOJUHEHHOro
pacnpoCTpaHEHHUs CBETa, 3aKOHbl OTPaKEHUS CBETa, 3aKOHbBI IPEJIOMIICHUS CBETa, YpaBHEHHE
OiiamTeiHa 11 GoTodPdekTa, 3aKOH COXpaHEHHUS SHEPrUH, 3aKOH COXpPAHEHUsS HMITYJIbCa, 3aKOH
COXPaHEHHUs DJIEKTPUUECKOTO 3apsjia, 3aKOH COXpPaHEHMsI MacCOBOI0 YHCIa, MOCTynatel bopa, 3akoH
paAMoOaKTUBHOTO pachajga, Mpud STOM pa3iuyaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHa, €ro
MaTeMaTH4eCKOe BbIpaXXE€HHE U yCIOBUS (IpaHuLlbl, 0071acTH) IPUMEHUMOCTH;

OTIPEIeNIATh HANpPaBJIEHWE BEKTOPAa WHIYKLIWHW MarHUTHOTO MOJIS MPOBOJHUKA C TOKOM, CHJIBI
Awmnepa u cuisl JlopeHna;

CTPOMTH ¥ OTIMCHIBATh N300paKEHHE, CO3/IaBaeMOE IJIOCKAM 3€pKajlOM, TOHKOW JIMH30M;

BBITIOJTHATh  DKCIIEPUMEHTHI 110 HMCCICIOBAHUIO (DU3WYECKUX SIBJICHUH M TIPOIECCOB C
WCTIOJIb30BAHUEM TIPSIMBIX U KOCBEHHBIX U3MEPEHUIl: TpU 3ToM (GOpMYyIHpOBaTh MpodiieMy/3agauy u
TUTIOTE3y Yy4eOHOTO OKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O000pyI0BaHMUs,
MIPOBOJIUTH OTBIT U (DOPMYITHPOBATH BBIBOIBI;

OCYILIECTBIISITh NPSMbIE U KOCBEHHbIE M3MEPEHUs (DU3MUECKUX BEIUYUH, MPU ITOM BHIOUPATH
ONTUMAJIBHBIA CIOCOO H3MEPEHUsT U HCIOJIb30BaTh HM3BECTHBIE METOJbl OLEHKU IOTPEIIHOCTEH
HU3MEPEHMUI;

HCCICO0BAaTh 3aBUCHUMOCTH (1)I/I3I/ILICCKI/IX BCJIIMYHH C MCIIOJIB30BAHUEM IIPAMBIX HSMepeHHﬁZ Ipu
9TOM KOHCTPYHUPOBATH YCTAHOBKY, (1)I/IKCI/Ip0BaTL PE3YyIbTAThI HOHy‘I@HHOﬁ 3aBUCUMOCTH (1)I/ISI/I‘IGCKI/IX
BCJIMYHMH B BUJC Ta6J'II/II_I u Fpa(bI/IKOB, ACJIaThb BBIBOJBI IO PE3YJIbTaTaM UCCIICAOBAHUSI;

coOnrofaTh mpaBuiia 0€30MacHOrO TpyJa MPH MPOBEICHUU HCCIENOBAaHUI B paMKax yueOHOTO
OKCIEPUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM U TMPOEKTHOW JESTENbHOCTH C HCIOJIb30BAHUEM
M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBAHMUS;

pemaTh pacuéTHbIE 33/Ja4M C SBHO 3aJlaHHOM (HU3MUYECKOW MOJIENbI0, UCTONb3Ys (U3NUYEecKue
3aKOHBI U NMPUHILIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4l BHIOMpATh (PU3NUECKYIO MOJIEIb, BBIICIATh
¢u3nyeckue BENMYMHBI U (QOPMYJbI, HEOOXOMUMBbIE Ul €€ pelleHHs, MPOBOJUTH PacuéThl U
OLIEHUBATh PEATLHOCTH MOJyYEHHOTO 3HaUeHUs (PU3MUECKON BEIUYHHBI,

peuiatb KA4YCCTBCHHBLIC 3a/la4v: BbICTpAUBATH JIOTHYCCKU HCIIPOTHBOPCUYHUBYIO ICIIOYKY
paCCY)KI[eHI/Iﬁ C OHOPOI\/’I Ha U3YUCHHBIC 3dKOHbI, 3dKOHOMCPHOCTH U (1)I/I3I/IIIGCKI/IG SABJICHUA,

UCIOJb30BaTh MPH PELICHNH Y4eOHBIX 3a/lad COBPEeMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTHH IS
MOKMCKA, CTPYKTYPUPOBAHUS, WHTEPIpPETAlMM W TNPEACTaBICHUS y4eOHOW W Hay4yHO-TIOMYJISPHOM
uHGOpMAILUY, MOJYYEeHHON W3 pPa3IUYHBIX MCTOYHHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOJIYy4aeMYIO
UH(pOpMAIINIO;

O0OBICHATH MMPUHOUIIBI JeicTBUA MallluH, HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB, pa3iniaTb
YCJIOBHUSA UX 0€30I1aCHOT0 UCIIOJIL30BaHUS B MOBCEOHEBHOM JKHU3HH,
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MPUBOANUTH IPUMEPHI BKJIaJ[a POCCUIICKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOIIECCOB OKPYXKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B MOBCEJHEBHON XHU3HH JUIA OOECIeUYeHUs
0€30MaCHOCTH TpH OOpaIIeHWH ¢ NpUOOpPaMU M TEXHUYECKHMMHU YCTPOWCTBAMH, Ul COXPAaHEHUS
3/10pOBbsI U COOIOAEHUS HOPM SKOJIOTMYECKOTO MOBEICHUS B OKpYXKaIoUIei cpene;

paboTaTe B TpyIIE C BBIIOJHEHHEM DPA3IUYHBIX COLHUAIBHBIX POJICH, MUIAHUPOBATH PabOTy
Ipynnbl, paluoOHAJIBHO PacClpeacisiTh 00s13aHHOCTH U IUTAHUPOBATH ACATCIBHOCTHL B HECTAHAAPTHBLIX
CUTyallMdX, aJACKBATHO OLNCHUBATH BKJIAJA KaXAOIr0 H3 YYACTHHKOB TIpylIlbl B PCIICHUC
paccMaTrpuBaeMoi MpooOIeMBl.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KUIIACC

HaumeHnoBanue pasnenon

n/n U TEM MPOTpaMMBbl

KonnuectBo yacos

Bcero

KontponbHbie
paboThl

Jlaboparopublie
paboThl

OnextpoHHsIe (TU(POBEIE)
00pa3oBaTENIbHBIE PECYPCHI

Paznen 1. PUBUKA U METO/IbI HAYYHOTI'O IIO3HAHUA

1.1|®u3uka u METOABI 2 bubmnoreka LIOK
HAyYHOTO TIO3HAHHUS https://m.edsoo.ru/7f41bf72
Wroro mo pazueny 2
Paznen 2. MEXAHUKA
2.1|Kunemaruka 5 bu6moreka [IOK
https://m.edsoo.ru/7f41bf72
2.2| luaamuka 7 4 bubnuotexa [JOK
https://m.edsoo.ru/7f41bf72
2.3|3aK0oHBI COXpaHEHUS B 6 1 2 bubnuoreka [JOK
MeXaHUKe https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA

3.1| OCHOBBI MOJIEKYIISIPHO- 9 1 bubnuoteka [JOK
KUHETHYECKOW TEOPHH https://m.edsoo.ru/7f41bf72
3.2| OCHOBBI TEPMOAMHAMUKH 10 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
3.3| ArperatHbie COCTOSIHUS 5 bubnuoteka [JOK
BeniectBa. @azoBwie https://m.edsoo.ru/7f41bf72
MIEPEXO0/IbI
Hroro mo pazaeny 24
Paznen 4. DJIEKTPOIUHAMUKA
4.1|3nexTpocTaTrKa 10 1 bubnuorexa [IOK
https://m.edsoo.ru/7f41bf72
4.2 |ITocTossHHBII 12 1 2 bubnuorexa [JOK
ANIEKTPUUYECCKHI TOK. https://m.edsoo.ru/7f41bf72
Toku B pa3nmu4HBIX
cpenax
Utoro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO 68 3 9

YACOB IIO ITPOTPAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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11 KJIACC

Ne HaumenoBanue KonunuecTBo yacos DOnekTpoHHbIe (ITU(POBHIL)
/i pa3aesoB U TeM Beero | Konrponshbre|JIaGopatopibie 00pa3oBaTeNbHBIC PECYPCHI
HpOTrpaMMel paboTHI paboTHI

Paznea 1. JIEKTPOJANHAMUKA

1.1 |MarauTtHOE 1oJIe. 11 1 2 bubmnoreka LIOK
DNeKTpOMarHUTHAS https://m.edsoo.ru/7f41c97c
WHIYKIIAS

Hroro no pazneny 11

Pa3nen 2. KOJIEBAHUS U BOJIHBI

2.1 |MexaHu4ecKue u 9 1 bu6mmoreka [IOK
AIIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41c97c
KoJieOaHust

2.2 |MexaHu4ecKue u 5 1 bu6mmoreka [IOK
AIIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41c97c
BOJTHBI

2.3 |Onrtuka 10 5 bu6mmoreka [IOK

https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCHUTEJIBHOCTH

3.1 |OcHOBEHI crieaIbLHOM 4 bu6moreka [IOK
TEOpUH https://m.edsoo.ru/7f41c97c
OTHOCHTEIIEHOCTH

Hroro mo pazgeny 4

Pazgen 4. KBAHTOBAS ®U3UKA

4.1 |DneMeHThI KBAaHTOBOM 6 bu6mmoreka [IOK
OITHKH https://m.edso0.ru/7f41c97¢c
4.2 |Ctpoenue aToma 4 bubnuorexa [JOK
https://m.edso0.ru/7f41c97¢c
4.3 | AToMHOE PO 5 bu6mmoreka [IOK
https://m.edso0.ru/7f41c97¢c
Utoro no pazneny 15

Paspea S. QJIEMEHTBI ACTPOHOMUU U ACTPOD®U3UKU

5.1 |DneMeHThl acCTPOHOMUU 7 1 bubmuoreka [JOK
1 acTpO(U3UKH https://m.edsoo.ru/7f41c97c
Utoro mo pazneny 7

Pasnesa 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 |O6o0maromiee 4 bu6moreka [JOK
MIOBTOPEHUE https://m.edsoo.ru/7f41c97c

HTtoro mo pazneny 4

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO 68 3 8

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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MPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHA OCHOBHOM

Kox
MPOBEPAEMOro
pe3yJbTara

10.1

OBPA3OBATEJIbHOM ITIPOT PAMMBI

10 KUIIACC

IIpoBepsiemble MpeIMeTHbIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOIA
o0pa3oBaTeIbHOI MPOrPAMMBbI CPETHET0 001IIEr0 00pa30BaHuUsI

JleMOHCTpHpOBAaTh Ha MpHUMEpPax poJb M MecTo (GHU3UKM B (POPMUPOBAHUH
COBPEMEHHOM HAy4yHOM KAPTUHBI MHUpa, B PA3BUTHM COBPEMEHHOW TEXHUKH M
TEXHOJIOTHH, B TPAKTUYECKON JIEATEIbHOCTH JIIOICH

10.2

YuuThiBaTh  TPaHUIBI  MPUMEHEHHS  HM3YYCHHBIX  (PU3MUECKHX  MOJCIICH:
MaTepuajgbHas TOYKa, MHEpIHallbHAs cUcTeMa OTCYETa, abCOJIIOTHO TBEPIOE TENO,
WJICATTbHBIN ra3; MOJEIN CTPOEHUS ra30B, KUJIKOCTEW W TBEPIBIX TEJ, TOUCUHBIN
AIEKTPUYECKUH 3aps]l — MPU pEIIeHUH GU3HUECKUX 3a]1a4

10.3

Pacnio3naBaTth ¢usnueckue sBieHHs (MPOIECChl) U OOBACHITH MX HA OCHOBE
3aKOHOB MEXaHUKH, MOJEKYISIPHO-KMHETHUYECKON TEOpHH CTPOEHHS BELIECTBA U
NMEKTPOJUHAMUKHU:  pPAaBHOMEPHOE U  PAaBHOYCKOPEHHOE  MPSMOJIHMHEHHOe
JBUKEHUE, CBOOOJHOE MaJeHue Tell, JBUKEHHE MO OKPY)KHOCTH, MHEpLHUs, B3a-
uMmojieiicteue Ten; audQys3us, OpOyHOBCKOE IBIKEHHE, CTPOCHHE JKUJIKOCTEH W
TBEPIIBIX TeJ, U3MEHEHHE 00BhEMA TeN MPH HarpeBaHUM (OXJIAXKICHUH), TEIJIOBOE
paBHOBecHe, HCHapeHue, KOHJEHCalus, IUIaBlIeHHe, KpUCTaUIM3alus, KUIICHHE,
BJIQYKHOCTh BO3/1yXa, MOBBIIICHHE JaBJICHUS Ira3a MPHU ero HarpeBaHUM B 3aKPbITOM
cocyle, CBsI3b MeEXAYy I[apaMeTpaMu COCTOSIHUS Ta3a B  H30Ipolieccax;
ANIEKTpU3alUs TEJl, B3aUMOJEHCTBUE 3aps/I0B

10.4

OnuceiBaTh MEXaHUYECKOE [IBIKEHUE, UCHOJIb3ys (U3HUecKue BEIUYUHBI:
KOOpJIMHaTa, IMyTh, MEpeMEIIeHUEe, CKOPOCTb, YCKOPEHHME, Macca Teja, CHJa,
UMIYJIbC TeJa, KMHETUYECKash DHEPrusi, MOTEHIMaJIbHAs SHEPrus, MexaHudeckas
pabora, MexaHMYecKas MOIIHOCTb, NPHU OINHUCAHUU TPABUIBLHO TPAKTOBAThH
(u3MyecKuil CMBICT UCHOJB3YEeMbIX BEJIMYMH, HMX OOO3HAYEHUS U €IWHHIIBI,
HaXOoAUTh (OPMYJbl, CBS3BIBAIOLINE JAHHYIO (DU3UYECKYIO BEIUYUHY C JIPYTUMU
BEJIMYMHAMU

10.5

OnuceiBaTh HN3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEJ M TEIJIOBBIC SABJICHUSA, UCIIOJIB3Ys
(I)I/ISI/I‘IGCKI/IG BCJIIMYUHLBL: JAaBJICHUC TIa3ad, TCMIIEpaTypa, CpCAHsAs KHHCTHYCCKAL
OHCPIrugd XaoTHUYCCKOI'0O JBHIKCHUS MOJICKYJ, CPCAHCKBAApATHUYHAA CKOPOCTb
MOJICKYJI, KOJIMYECTBO TCIJIOTHI, BHYTPCHHAA SHEPT U, pa60Ta rasa, KOB(i)(I)I/ILII/IeHT
MOJE3HOT0 JEHCTBUSA TEIJIOBOTO ABUTATCIIA; IIpU  OIIMCAHUKW  IIPABHJIBHO
TPaKTOBAaTb (bl/ISI/I‘ICCKI/Iﬁ CMBICJI HUCIOJIB3YEMbIX BCJIIMYHUH, HX 0003HaYEHUsI U
CANHUILIBI, HAXOAUTDH q)OpMy'J'IBI, CBA3BIBAOIIUC NJAHHYIO (1)I/I3I/I‘16CKYIO BCIIMYUHY C
APYruMHu BCIIMYNHAM

10.6

OnucelBaTh M3y4EHHBIE DJIEKTPUYECKHE CBOMCTBA BEIECTBA M DIEKTPUUECKHE
sBJIEHUs (TIPOLIECCHI), UCMOJb3yd (U3NUYECKUE BEIMUMHBI SJIEKTPUUECKUI 3apsj,
EKTPUUECKOE I0JI€, HANPSDKEHHOCTD MOJISA, MOTEHIUAN, Pa3HOCTh NOTEHIUAJIOB;
OpU OINUCAHUM TIPABWIBHO TPAKTOBaTh (DU3MYECKUNH CMBICI HCIOJIB3YEMbIX
BEIMYMH, MX O0003HAUeHWs W E€JUHMIbI;, YKa3blBaTh (OPMYIIBI, CBS3bIBAIOIINE
JAHHYIO (PU3MUYECKYI0 BETUUUHY C IPYTUMU BEIUYMHAMU

10.7

aHAJM3UPOBATh (PU3NUYECKUE MPOLIECCHI U SBJICHUS, UCIIONB3Ys (PU3NUECKUE 3aKOHBI
W TPUHLMINBL 3aKOH BcemupHoro TsroteHus, I, II u Il 3akonsr HeloTona, 3akoH
COXPAHEHHs MEXAHWYECKOW HHEPruH, 3aKOH COXPAaHEHUS HMILYJIbCa, HPUHIIMII
CYNEpNO3ULUN CWJI, NPUHLMII PAaBHONPABHUS HMHEPLUHUAIBHBIX CHCTEM OTCUETa;
MOJIEKYJISIPHO-KHHETHYECKYIO TEOPHIO CTPOEHHUS BEIIECTBA, FA30BbI€ 3aKOHBI, CBA3b
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HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’IBHOI7I NnporpaMmasl CpeaHET 0 06mer0 06pa30BaHI/Iﬂ

CpeIHel KMHETHYECKOW SHEPruu TEIUIOBOTO JBMIKCHHS MOJICKYNI C aOCOFOTHOU
TEMIIEPATypOd, TEpBBIM  3aKOH  TCPMOJMHAMHUKH;  3aKOH  COXPAHCHHS
ANIEKTPUYECKOTO 3apsiia, 3akoH KyimoHa; mnpu 53TOM pa3iuyarh CIOBECHYIO
(OpMyIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKCHUE M YCIOBHUs (TPAHHMIIBI,
00J1aCTH) TPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE NPUHIUINBI JIEHCTBUS MAaIIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3iuuaTh yCIOBUS MX 0€30MaCHOrO MCIOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU

10.9

Brimomaare OKCHICPUMCHTEI 11O UCCJIICTOBAHUTO (1)I/ISI/I‘IGCKI/IX SIBJIEHUH U mponeccoB €
WCIIOJIb30BaHUEM TPSMBIX M KOCBEHHBIX W3MEpPEHM; MpH 3TOM (HOpMyIUpOBaTh
npobseMy (3aa4y) v TMUIIOTE3Y Y4€OHOTO HKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MIPEITI0KEHHOT0 000PYAOBAHMUSI, TPOBOAUTH OIBIT M (POPMYITHPOBATH BHIBOIbI

10.10

OcymiecTBIATh MPSIMbIE U KOCBEHHBIE M3MEPEHUsI (PU3NUECKUX BEITUYHH; MPU ATOM
BBIOMpATh ONTUMAJBHBIN CIIOCOO M3MEPEHUsS] M HCIIOIb30BaTh M3BECTHHIE METOJIbI
OIICHKH MOTPEIIHOCTEN U3MEPEHUI

10.11

HccnenoBaTh 3aBUCUMOCTH MeXAy (PU3MYECKUMU BEIMYMHAMH C UCTOJIb30BAaHUEM
MPSMBIX HW3MEPEHHH; MpU 3ITOM KOHCTPYMpPOBaTh YCTAHOBKY, (DUKCHPOBAThH
pe3ynbTaThl MOJTYYEHHON 3aBUCHMOCTU (DU3MYECKUX BEJIIMYMH B BHUAE TaOIUI] U
rpauKoB, J1eJIaTh BHIBOJIbI 10 PE3YJIbTATAM HUCCIICAOBAHUS

10.12

CobmoaTh mpaBuiia 6€30MacHOT0 TpyAa MPH NPOBEACHUN HCCIEI0BAaHUHN B paMKax
y4eOHOro 3KCIEePUMEHTa, Y4eOHO-UCCIIE0BATEIBCKON 1 MPOSKTHON NESTEIbHOCTH
C MCMOJIb30BaHNEM U3MEPUTENIbHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYIOBAHUS

10.13

Pemate pacuérHble 3aauu C SBHO 3aJlaHHOW (PU3WYECKOW MOJIEIBIO, MCTOJb3Ys
(u3mYecKre 3aKOHBI M TIPUHITUIBI, HA OCHOBE aHAllM3a yCJIOBHUS 3aJa4d BHIOUpATH
(U3UYECKYI0O  MOJIeNb, BBIACIATh  (U3HYECKHE BEIWYUHBI H  (HOPMYIIBI,
HEOOXoAWMBIC il €€ pelieHus, MPOBOJUTH Pacuy€Thl M OICHUBATH PEATHHOCTH
MOJIYYCHHOTO 3HAaYeHUS (PU3NICCKON BEITUYHHBI

10.14

Pemrate KkadecTBEHHEIC 3aaa4u:. BBICTpaMBAaTh JIOTHYECKH HCIIPOTHUBOPCUHUBYIO
LOEIMOYKY paCCY)KI[eHI/Iﬁ C OHOpOfI Ha H3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH H
(bHSPI‘IeCKI/Ie SABJICHHUA

10.15

Hcnonb3oBaTh Npu pelIeHUMM Y4eOHbIX 3a7ady COBPEMEHHbIE HH(pOpPMAalMOHHBIE
TEXHOJIOTUHU JUI TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPHpPETALUH U IPEACTaBICHUS
y4eOHOIl W HaydyHO-NONYJIApHOW HH(OpManUM, MOJYYEeHHONH U3 pa3IMuHbIX
VICTOYHUKOB; KPUTHYECKU aHAJIM3UPOBATh NOJIYYaeMyI0 HH(OPMAIUIO

10.16

[IpuBoMTH TpHUMEpPHl BKIAJa POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKU, 00BICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH
U TEXHOJIOTUH

10.17

Hcnonb3oBath TeopeTudyeckre 3HAHUS MO (PU3MKE B TMOBCETHEBHOW >XU3HU JUIS
obecrieueHnss O€30MACHOCTH TIpPU OOpaIlEeHUH C MpUOOpPaMH U TEXHUYECKUMHU
yCTPOMCTBaMH, Ui COXpaHEHHS 370POBbS U COOMIOACHHSI HOPM JKOJOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOIIEN cpelie

10.18

PaGoTaTs B rpymre € BbIIIOJIHCHUCM PA3JIMUHBIX COLUAIBHBIX poneﬁ, IJIaHUPOBATb
pa60Ty rpyniibl, pangyuoOHAJIbHO pPaCHpCACIIATH 0053aHHOCTH U IJIaHUPOBATb
ACATCIBHOCTL B HCECTAHAAPTHBIX CHUTyallUdX, aJCKBATHO OLCHHWBATH BKJAJ
KaKJI0T'0 U3 YHAaCTHUKOB I'PYIIILI B pCIICHUC paCCManHBaCMOﬁ HpO6J’ICMLI
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11 KUIIACC

IIpoBepsieMble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOI
o0pa3oBaTeILHOI MPOrPaMMBbI CPETHET0 001IIEr0 00pa30BaHuUs

JleMOHCTpHpOBaTh Ha MpHUMEpPax poJIb U MecTo QUMK B (HOPMUPOBAHHUU
COBPEMEHHOM HAy4yHOM KapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU H
TEXHOJIOTHM, B IPAKTUYECKOM NEATEIBHOCTU JIIOJEH, LEJIOCTHOCTh U €IUHCTBO
(bu3nvecKoil KapTHHBI MHUpa

11.2

Y4uThIBaTh I'PAHUIBl NPUMEHEHUS W3YYEHHBIX (DU3MUECKUX MOJENEH: TOUEUYHbIN
ANEKTPUYECKUI 3apsf, aepHas MOJeIb aToMa, HyKJIOHHasi MOJIETb aTOMHOTO siJpa
IIpH pelieHny GU3NYecKuX 3a1a4

11.3

PacnioznaBate (usmueckue siBieHus (mpouecchl) U OOBSACHATH HX Ha OCHOBE
3aKOHOB 3JIEKTPOJUHAMHUKU U KBAHTOBOM (PU3UKHU: 3JEKTpUYECKasi NMPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JEHCTBHS TOKa, B3aMMOJEHUCTBHE
MarHMTOB, OJJEKTPOMAarHUTHAs WHIYKIWs, JEHCTBHE MAarHUTHOTO TIOJII Ha
MPOBOJHUK C TOKOM U JBWKYIIUHCS 3apsiji, SJIEKTPOMAarHUTHBIE KOJIEOaHHS
Y BOJIHBI, MPSMOJIMHEHHOE pacHpOCTpaHEHUE CBETAa, OTpPaKeHUE, IpPEOMIICHHE,
uHTephepeHIys, TUQpaKus ¥ TOJApU3alMsi CBETa, JUCIEPCHS  CBETa,
dboTtornexkrpuueckuii dhdext (hoTodrddekr), cBeTOBOE NaBlieHHE, BOSHUKHOBEHUE
JUHENYaToro CrekTpa aToMa BOJOPOJa, €eCTECTBEHHass M HCKYCCTBEHHAs
pasinOaKTUBHOCTb

114

OnuceiBaTh HW3y4€HHbIE CBOMCTBA BelIeCTBA (DIEKTPUUECKHWE, MAarHUTHBIE,
ONTUYECKUE, AIIEKTPUYECKYIO MIPOBOIUMOCTD pa3IMYHBIX cpen)
U DJIGKTPOMArHuTHbIE SBICHUS (IPOILECCHI), UCIONB3YS (U3NYECKUE BEIUYUHBI:
ANEKTPUYECKUI 3apsij, cujla TOKa, DJIEKTPUYECKOE HaNpsDKEeHUE, JJIEKTPUYEcKoe
CONIPOTHUBIICHUE, pa3HOCTh MoTeHIanoB, IJIC, pabora Toka, MHIYKIUS MarHUTHO-
ro mois, cuia Awmmepa, cuia JlopeHna, WHAYKTUBHOCTh KAaTYIIKH, SHEPTUS
JNIEKTPUYECKOTO W MArHUTHOTO TMOJei, TMepuoJ M 4YacToTa KoJieOaHHi
B KoJieOaTeIbHOM KOHTYpE, 3apsii UM CHJa TOKa B MpOIlecce TapMOHUYECKUX
AJIEKTPOMArHUTHBIX KoJieOaHU!, (OKYCHOE PAcCTOSTHUE U ONTHYECKAasl CUJIa JIMH3BL;
MIpU OMHUCAHHUH IPaBUJIBHO TPAKTOBATh (PU3UUYECKUN CMBICH HCIOJIb3YEMBIX BEJIH-
YMH, UX 00O3HAUEHHUs U EIUHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIINE AAHHYIO
(U3MYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU

115

OnuceIBaTh N3y4YEHHbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, UCIONb3Ysl (PU3NUYECKUE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U 4acTOTa CBETa,
SHEPrusi U UMIyJIbC (POTOHA, IEPUO MOTypaclaga, SHEPrus CBA3M aTOMHBIX sSIIEp;
IpU ONMCAHUU TPABUIBHO TPAKTOBATH (PU3MUECKUN CMBICH HCHOJB3YEMBIX
BEJIMYMH, MX OOO3HAUEHUS M EJUHMILBI; YKa3blBaTh (OPMYIIbl, CBS3BIBAIOLINE
JaHHYI (PU3MUYECKYIO0 BEIUYMHY C APYTUMHU BEIMYMHAMH, BBIUMCIIATH 3HAUYEHUE
(u3nYecKoil BETMUYHHBI

11.6

AHanmu3upoBaTh GU3NUECKUE MPOLIECCHl U SBJICHUS, UCIIONb3Ys (PU3HUECKHe 3aKOHBI
U TpUHIMIBL 3akOH OMa, 3aKOHBI IIOCJIENOBATEIIBHOTO M MAapajuIeIbHOTO
COEIMHEHUS NTPOBOJHUKOB, 3aK0H J[xoyins — JIeHna, 3aKkoH 2JIeKTpOMarHuTHOW MH-
JOYKIWH, 3aKOH IPSAMOJMHENHOTO pacHpOCTPAHEHUS CBETa, 3aKOHBI OTPaKCHHUS
CBETa, 3aKOHbBI INPEIIOMJICHUS CBEeTa, ypaBHeHHe OiHmTelHa i ¢dorodddekra,
3aKOH COXPAaHEHMsI DHEPrUH, 3aKOH COXPAaHEHHUsI MMIIYJbCa, 3aKOH COXPAaHEHMS
EKTPUUECKOT0 3apsi/ia, 3aKOH COXPaHEHHs MaccOBOIO 4YMcia, MOCTyinaTsl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja; Mpu 3TOM pa3InyaTh CIOBECHYIO (OPMYITHPOBKY
3aKOHA, €ro0 MaTeMaTU4YeCKOE BBIPAKEHHE M YCJIOBHA (IpaHHIbI, 00JacTH) Mpu-
MEHUMOCTH
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HpOBepﬂeMble NpeaAMETHLbIC PE3YJIbTAaThl 0CBOCHUHA OCHOBHOM
06pa30BaTeJ’IBHOI7I NnporpaMmasl CpeaHET 0 06mer0 06pa30BaHI/Iﬂ

OHpeI[eJIﬂTI) HaIpaBJICHUEC BCKTOpAa HMHAYKIUHW MArdbuMTHOTO IIOJIA HPOBOJHHKA C
TOKOM, CHJIbI AMIiepa u cuibl JIopeHna

11.8

Crpouth M ONMUCHIBATH M300pakKEHUE, CO3aBAEMOE IIJIOCKMM 3€pKajoM, TOHKOMN
JIMH30U

11.9

Brimomaare SKCIICPUMCHTEI 110 UCCIICJOBAHUTO C];)I/BI/ILIGCKI/IX SIBJIEHUN U mponeccoB €
HCII0JIb30BAHUEM IIPSMBIX M KOCBEHHBIX M3MEPEHU; NpU 3TOM (HOPMYIUpPOBATh
npobseMy (3aavy) U TUTIOTE3Y y4eOHOTO IKCIEPUMEHTa, COOMpaTh YCTAHOBKY U3
MIPeITI0’)KEHHOT0 000PYAOBAHMUSI, TPOBOJAUTH OIBIT M (POPMYITMPOBATH BHIBO,IbI

11.10

OcymiecTBiATh MpsIMblE M KOCBEHHbIE N3MEPEHUS PU3NYECKUX BEIMUYUH; MPU 3TOM
BBIOMpATh ONTHUMAJbHBIN CIIOCOO M3MEPEHUs M UCIOJb30BaTh M3BECTHBIE METObI
OIEHKH NTOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCUMOCTH (DPU3MUECKHUX BEIMYMH C HCIIOJIB30BAHHUEM MPSAMBIX
W3MEpEeHul; MpH 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (PMKCHPOBATh pPE3YJbTaThl
MOJIyY€HHON 3aBUCHUMOCTH (PU3MYECKMX BEJIMYMH B BUJE Tabiull M TpaduKoB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM MCCIEAOBAHMUS

11.12

CobnronaTe mpaBuia 0e30MacHOrO TpyJa MPH TPOBEICHUH HCCIEIOBAaHUN B
paMKax yd4eOHOTO »JKCIIEPUMEHTa, Y4eOHO-HCCIIe0BATEIbCKON U MPOEKTHOM
JEATEIFHOCTH C MCTOJIb30BaHUEM H3MEPUTEIBHBIX YCTPOMCTB U JIaOOPATOPHOTO
000pyAOBaHUS

11.13

Pemate pacuérHbie 3agauu C SBHO 3aJaHHON (PU3UYECKOW MOJENBIO, MCIIOIB3YS
(u3nueckre 3aKOHbI U MPUHLUIBI, HA OCHOBE aHalIM3a yCJIOBHS 3aJaud BHIOMPATh
(DMBUYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHUE BEIWYUHBI W (OpMysbl, HeoOXxo-
ouMble Ui €€  pelleHHs, MPOBOJUTH pacu€Thl U OLEHUBATh PEATbHOCTD
MOJIyY€HHOTO 3HAYeHUs PU3NUECKON BEITHMUNHBI

11.14

Pemrate kadecTBEHHEIC 3aga4u:. BBICTpaHMBATH JIOTHYCCKHU HCIPOTHUBOPCUUBYIO
OCIIOYKY paCC}’)K,Z[CHI/Iﬁ C OHOpOfI Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH H
(bl/ISI/ILIeCKI/Ie SBJICHHUA

11.15

Hcnonb3oBath mpu pemieHUH Y4eOHBIX 3ajlad COBpPEMEHHbIE HH(OpPMAalMOHHBIE
TEXHOJIOTUHM I TOUCKA, CTPYKTYpUPOBAHMSI, MHTEPIpPETAIMU U MPEJICTaBICHUS
yueOHOM U HAYyYHO-MOMYJISIPHON MH(OPMALMK, TOTYYeHHOW U3 Pa3IMYHbIX UCTOY-
HUKOB; KDUTHYECKH aHAJN3UPOBATh MOJIy4aeMyI0 HHPOPMAITHIO

11.16

O0OBACHATH IIPUHLUIIBI JIeNUCTBUS MallluH, HpI/I60pOB U TCXHHYCCKHX YCTPOﬁCTB;
pa3jindartb YCJIOBUSA UX 0e30MacHOro MCIOJIL30BaHMS B MOBCEIHEBHOM KU3HHU

11.17

[IpuBoMTE TpHUMEPHl BKIAJa POCCHHCKUX M 3apyOekHBIX YYEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IMPOILIECCOB OKPYKAIOIIET0O MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJOTHH

11.18

Hcnonb3oBath TeopeTuyeckre 3HAHUS MO (PU3MKE B TMOBCEAHEBHOW KHU3HU IS
obecrieueHrus 0€30TACHOCTH TMpH oOpalleHud ¢ TpudopaMu M TEXHHUYECKUMU
yCTPOMCTBaMH, Ui COXPAHEHUS 3J0POBbsl M COOMIOACHHUS HOPM JKOJOTHYECKOTO
TIOBEJICHUS B OKPYXKAIOIIEN cpene

11.19

PaGotatp B rpyrime ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIeH, IIIaHUPOBaTh
paboTy Tpymmbl, palMOHAIBHO paCHpeleNiiTh OOSM3aHHOCTH U IUIAHUPOBATH
JeATeIbHOCTh B HECTAHJAPTHBIX CUTYaIUsX, a/IeKBaTHO OLIEHMBATh BKIJIAJ] KaXKJOTO
13 YYaCTHUKOB I'PYIIIHI B pelIeHHEe pacCMaTpUBaeMO MpoOIIeMbl
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10 KUIACC

OU3NKA 1 METOJIbI HAYYHOI'O ITO3HAHU A

11

®dusuka — Hayka o npupoje. Hayunbie METO/IbI MO3HAHUS
OKpyXaromero Mupa. Posib 3KCliepUMEHTa U TEOPUU B
MPOIECCE MO3HAHUS MTPUPOJIBL. DKCIIEPUMEHT B (PU3UKE

1.2

MonenpoBanue (U3NYECKUX SBJIEHUH M IPOLIECCOB.
Hayunsle runotespl. Pu3nyeckue 3aKOHBI U TEOPHUHU.
I'panunel npuMeHUMOCTH  (U3MYECKHMX  3aKOHOB.
[lpunnun coorBercTBus. Poilb U MecTo (Qu3uKku B
(GopMUPOBAHUN COBPEMEHHON HAayYHOU KapTUHBI MUDA, B
IIPaKTUYECKON NEATEIBHOCTH JIFOIEH

MEXAHHKA

2.1

KMMTHEMATHUKA

211

Mexanuueckoe JIBIDKEHHE. OTHOCHUTEILHOCTD
MEXaHUYECKOTO JIBUOKCHUS. Cucrema
oTcuéra. Tpaekropus

2.1.2

[Iepememenne, CKOPOCTh (cpenusist
CKOpPOCTb, MTHOBEHHAS CKOPOCTbD) 1 YCKOPEHHE
MaTepUaIbHOM TOYKH, MX MPOCKIIMH HAa OCU CHCTEMBI
koopauHat. CIlI0)K€HHE TMEepeMENIEHU U CIO0KEHUE
CKOpocCTel

2.1.3

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPAMOJMHEUMHOE
nBUKeHue.  ['paduku  3aBUCUMOCTH  KOOpPIMHAT,
CKOPOCTH, YCKOpPEHMs, TIyTH ¢  IepeMeuleHus
MaTepuaIbHOU TOYKU OT BpEMEHU

214

CBoOoaHOE majieHre. Y CKOpeHUue CBOOOTHOTO TaACHHS

2.15

KpuBonunelinoe nBuxkeHue. PaBHOMEpHOE JBHKEHUE
MaTepuabHOM TOYKH TI0 OKPYKHOCTH. YIJIOBas
CKOpPOCTh, JHMHEHHas ckopocTh. llepwon wu yacTtoTa.
LenTpocTpemMutTenbHOE YCKOPEHHE

2.1.6

Texuuueckue YCTpOﬁCTBaZ CIINAOMCETP, JABHUKCHHUC
CHapAO0B, LCITHBIC U PEMCHHBIC IICpCaAauIn

2.1.7

IIpakTuueckue paboTel. U3mepenne MTHOBEHHOM
ckopoctu. MccrnenoBaHWe — COOTHOLICHHS — MEXIY
MYTAMH, TPOWIEHHBIMU TEJIOM 3a IMOCIEAOBATEIbHBIE
PaBHBIE ITPOMEKYTKH BPEMEHU NPU PABHOYCKOPEHHOM
JBW)KEHUHU C HAYAIBHOW CKOPOCTBIO, PABHOW HYIIIO.
N3ydyenue nBMKEHHMS MLIApUKA B BI3KOM KUJIKOCTH.
N3ydenue nBuxeHus Tena, OpoIIeHHOrO TOPU30HTATBHO

2.2

JIMHAMUKA

221

[IpuHnun otHocurensHocTH [amwited. llepBeiii 3akoH
Herorona. MHepuuanbHbe CUCTEMBI OTCYETA

2.2.2

Macca tena. Cuia. I[TpyHIMI Cynepno3unyuu cuil

2.2.3

Bropoii 3akoH HproToHa s mMaTepuaibHONW TOYKHU B
uHepuuanbHoil cucteme orcuéra (MCO). Tpetnii 3axoH
HproTona a1 MatepuanbHbIX TOUEK
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294 3akoH BceMupHoro TsaroteHus. Cuna tsxectu. Ileppas
KOCMHUYECKasi CKOpocTh. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHUs! CKOJIbKEHUS
226 u cuina tperus nokos. Koadduument tpenums. Cua
COTIPOTHUBJICHUS TIPH JIBW)KCHUU TeJa B KHUIKOCTU WU
rase
297 [loctynatenpHoe W BpamiareiabHOE  JABH)KEHHUE
a0COJIIOTHO TBEPJIOTO Tela
208 MoMEHT cuiibl OTHOCUTENIbHO OCH BpaieHus. [lnedo
cuibl. YcioBus paBHoBecHs TBEpaoro tena B MUCO
299 TexHuueckre yCTpPOMCTBA: MOAIINITHUKY, JIBUKECHHE
UCKYCCTBEHHBIX CITyTHHKOB
[IpakTnueckue pabotel. M3ydenue nBukeHus Opycka
110 HAKJIOHHOW IIOCKOCTH IT0J IEeHCTBHUEM HECKOIBKUX
cui. HccrnenoBaHue 3aBUCMMOCTH CHJI  YOPYTOCTH,
2.2.10 BO3HUKAIOIIUX B  AepopMUpyeMOW TMpYyXKHHE H
pe3WMHOBOM 00pa3ie, OT BEIUYMHBI HX JehopMalluu.
UccnenoBanue yclioBUW paBHOBECHS TBEPIOTO Tela,
UMEIOIIET0 OCh BpallleHus
3AKOHbBI COXPAHEHU S B MEXAHUKE
Nmnynbc MaTepuaabHOU TOYKH, CHUCTEMBI
2.3.1 MaTepUaIbHBIX TOYEK. VIMITylbC CHIIBI U HW3MEHEHHE
UMITyJbca Teja
239 3akoH coxpaHeHus wumnyiabca B MCO. PeaktuBHOE
JBUKCHHE
2.3.3 PaGora cumbl
2.3.4 MoUHOCTE CHIIBI
235 Kunernueckas OHEPrus MartepuaibHON TOUKU. Teopema
0 KUHETHYECKOM dHEepPruu
[MorenmmaneHas oHeprus. lloTeHuuanbHas SHepPrus
2.3 2.3.6 yrnpyro aepopmMupoBaHHOW npyxuHbl. [loTeHIMaTbHAS
SHEprus Tesa BOJIM3H MOBEPXHOCTH 3eMIIU
[ToTeHnmaneHble W HEMOTEHIHMAIbHBIE CUIBL. CBA3b
237 paboOThl  HEMOTEHIHANBHBIX CHJI C  HM3MEHEHUEM
MEXaHMUYECKOW  HSHEPrMHM  CHCTEeMbl  Tel.  3aKoH
COXpaHEHMS MEXaHUYECKOM SHeprun
2.3.8 Ynpyrue u Heynpyrue CTOIKHOBEHHUS
239 Texuuueckue YCTI?’OI‘;ICTBaZ JIBIDKEHUE PAKET, BOAOMET,
KOTIep, MPY>KUHHBIM MUCTOJIET
[IpakTnyeckue paboTsl. M3ydeHne cBs3M CKOpocTei Ten
2.3.10 npu Heynpyrom yaape. HccrienoBanue cBsi3u paboThI
CHJIBI C UI3MEHEHNEM MEXaHUYeCKOM SHEpruu Tena
3 MOJIEKVJISIPHAA ®U3UKA U TEPMOAMHAMUKA
31 OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOU TEOPUU

311

|OCHOBHLI€ TIOJIOXKCHHUA MOHCKyHﬂpHO-KHHCTHQCCKOﬁ
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teopun. bpoynosckoe apwkenne. Auddysus. Xapakrep
JIBYKEHUS M B3aMMO/ICHCTBHS YaCTHUI] BEIIECTBA

3.1.2

Mogenu cTpoeHus ra3oB, JKUJIKOCTEH U TBEPABIX TN U
OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE JTHX
MoaelIen

3.13

Macca monekyn. KomnuectBo BemiectBa. IlocTostHHas
ABoraapo

3.14

TemmoBoe paBHOBecue. Temmepatypa U €€ U3MEpEHHUe.
[IIxamna remneparyp Lenscus

3.15

Mogens wuneanbHoro rasza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KHHETHIECKOH TEOPHH HUIEaTbHOTO ra3a

3.1.6

AOcomoTHasT  Temmeparypa Kak ~Mepa  CpeaHeil
KHHETHYECKOH OHCPruv TCIUIOBOTO JABHXKCHUSA YaCTHUIL
ra3a. [lIxana remneparyp KenbBuHa

3.1.7

VpaBuenue Knanelipona — MengeneeBa. 3akoH
HanproHa

3.1.8

I'azoBbie 3akoHBI. M30mporeccsl B MICATHHOM Ta3e ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM ~ BEIIECTBA:  W30TEPMa,
n30xopa, n3obapa

3.1.9

TexHudeckune ycTpoicTBa: TepMOMETP, OapoMeTp

3.1.10

[Ipaktnueckue paboTel. Mi3Mepenne macchl BO3ayxa B
KJIacCCHOUM KoMmHarte. MccienoBanue 3aBUCUMOCTH MEXIY
napamMeTpaMu COCTOSIHHSI pa3peKEHHOTO Ta3a

3.2

OCHOBbI TEPMOJMHAMUNKN

3.2.1

Tepmoaunamuueckass cucrteMa. BHyTpeHHsST SHeprus
TEPMOJMHAMHYECKOH  CHCTeMbl U  CIOCOOBI €&
U3MEHEHUS

3.2.2

KonuuectBo TemnoTsl U paboTta. BHyTpeHHSIsI sHeprus
0JIHOATOMHOTO HJICATbHOTO Ta3a

3.2.3

Buapl Tersonepenayu: TEMIONPOBOIHOCTb, KOHBEKIIHSI,
U3JIy4YEHHUE. TenmnoéMKoCThb Tela. VY nenbHas
TEINIOEMKOCTh BellecTBa. Pacuér koJimdyecTBa TEMJIOTHI
MIpHU Terionepeaaye

3.24

[TepBsIiif 3ak0H TepMoAMHAMUKH. [IpuMeHeHne epBoOro
3aKOHA TEPMOJIMHAMUKHU K u3ompoueccaM. I padudeckas
UHTEpHpeTanus paboThl ra3a

3.2.5

TennoBele MamuHbl. [IpUHIKNBI IEUCTBUS TEIUIOBBIX
mamiH. [IpeoOpa3zoBaHusi dHEPrud B  TEIJIOBBIX
mamrHax. KoadduiueHT nonesHoro aeicTsus (ganee —
KII) renmosoit mammusl. [{ukin Kapuo u ero KI1/]

3.2.6

Bropoii 3akon TepmomuHamuku.  HeoOpatmmocTh
MpOLECCOB B mpuponae. TeIuioBble  JBHUraTElu.
DKONOTHYECKHe MPOOIeMbl TETUIOIHEPT€TUKH

3.2.7

Texauueckue YCTpOﬁCTBaZ JABHUI'aTCIIb BHYTPCHHCTO
CropaHus, OBITOBOM XOJIOAUJIbHUK, KOHAUITUOHCD
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328 HpaKT.I'/I‘{eCKI/IC paboTsl. 3mepenue yIEIBbHON
TETUIOEMKOCTH
ATPETATHBIE COCTOSAHNS BEILIECBA. ®A30BbBIE I[TEPEXO/IbI
[MapooOpasoBanne u KoHaeHcauus. Vcmapenue u
3.3.1 KUIEHUE.  YJelbHas  TeIloTa  MapooOpazoBaHUs.
3aBUCHMOCTB TEMIIEPAaTyphl KUTICHUS OT JaBJICHUS
339 AOcCooTHAasT U OTHOCUTENbHAs BIAXXHOCTh BO3J]yXa.
Hacspiennsii nap
TBépnoe Teno. Kpucraminueckue u amopgHble Tena.
3.3.3 AnHuzoTtponus CBOMCTB KpPHUCTAJLJIOB. Kunxue
3.3 KpucTajuibl. CoBpeMEHHbIE MaTepHaIb
334 [lnaBneHrie u KpuUCTAM3aUMsA. YAelIbHAs TEIUIOTa
iaBnenus. Cyoaumarus
3.35 YpaBHEHUE TEIUIOBOTO OalaHca
TexHnuecKkre yCTpONCTBA: THTPOMETP M IICUXPOMETD,
336 KaJOPUMETP, TEXHOJIOTUU TOJYYEeHUS COBPEMEHHBIX
MaTepualioB, B TOM 4YHCJIEe HAHOMAaTepUAIIOB, W
HAHOTEXHOJIOTUU
3.3.7 [IpakTrueckue pabotsl. U3MepeHue BIaXKHOCTH BO3TyXa
4 OJIEKTPOJIMHAMUKA
OJIEKTPOCTATUKA
411 OnekTpu3alus Tejl. JJeKTpuyeckuil 3apsia. JlBa Buma
ANEKTPUYECKHUX 3apsiI0B
412 [TpoBOAHHKH, AUAIEKTPUKH H TTOTYITPOBOHUKA
4.1.3 3aK0H COXpaHEHUS AMEKTPUIECKOTO 3apsiaa
414 B3anmonerictBue 3apsiioB. 3akoH Kymona
DnekTpuueckoe nose. Hanpssk€HHOCTh IEKTPUYECKOTO
4,15 nosts. [Ipuanmn cyneprno3unuu. JInHUN HanpsHKEHHOCTH
ANEKTPUYECKOTO MO
416 PaGora cun snextpocratnueckoro mnons. Ilorenmuar.
Pa3zHocTh noTeHuanos
4.1 [IpoBogHUKM W JAMPNEKTPUKH B MOCTOSHHOM
4.1.7 AIEKTPUIECKOM ToJie. JluanekTpuueckas
MPOHUIIAEMOCTD
OnexrpoéMkocts.  KonpeHcatop.  DneKkTpo€MKOCThb
4.1.8 IJIOCKOTO  KOHJEHCATOpa.  JHEpPrus  3apshKEHHOIO
KOH/IeHCAaTopa
TexHuueckne ycTpOHWCTBA: IEKTPOCKOI, 3JIEKTPOMETD,
419 JIEKTpOCTaTUYECKast 3aluTa, 3a3eMJIeHHUe
IEKTPONPUOOPOB, KOHAEHCATOP, KCEPOKC, CTPYHHBIN
pPUHTEP
4.1.10 [Ipaktuyeckue paboThl. I3MepeHne 31eKTPOEMKOCTH
KOH/IeHCAaTopa
IOCTOSHHBIN SJIEKTPUYECKUU TOK. TOKU B PA3JIMYHBIX
4.2 CPEJIAX

421

| YcaoBus CyHIECCTBOBAHUS MMOCTOAHHOT'O SJICKTPUUICCKOTO
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toka. Mcrounmku Toka. Cuna toka. [locTtosHHbBIN TOK

4.2.2 Hanpsokenue. 3akon Oma a5 yyacTka Lenu

423 DneKTpuuecKoe COIIPOTHUBIICHUE. VY nensHOE
CONPOTHBIICHUE BEIIECTBA

424 [locnenoparensHoE, napajuiesibHOE, CMEILIaHHOE
COCIMHEHUE MPOBOJHUKOB

4.2.5 Pabora snexrpuyeckoro Toka. 3akoH Jlxxoyns — Jlenua

4.2.6 MOUTHOCTH IEKTPUIYECKOTO TOKA
anekTpoaBmwxkymas cuna (nainee — IJC) u BHyTpeHHEee

427 CONIPOTUBIICHUE WCTOYHMKA TOKa. 3akoH Oma mis
MOJIHOM (3aMKHYTOM) anekTpuueckoi nenu. KopoTkoe
3aMBbIKaHUE
DNEeKTpOHHAsE TMPOBOJMMOCTh  TBEPABIX  METAJIJIOB.

4.2.8 3aBUCHUMOCTD COTIPOTHUBIICHUS METaJIJIOB oT
teMriepaTypbl. CBEpXIpOBOIUMOCTh

429 ONEeKTpUYECKH  TOK B BaKyyMe. CaoiicTBa
AJIEKTPOHHBIX MTyYKOB
[TonynpoBomuuku.  CoOCTBEHHass W NpPUMeECHas

4.2.10 MIPOBOIUMOCTH MOJTYIIPOBOTHUKOB. CoiicTBa p-
n nepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI

4211 DIIEKTPUUYECKHI TOK B 3JIEKTPOJIUTAX.
DIIEKTPOJMTUYECKAS AUCCOIMALIMS. DIEKTPOIIN3
DJIeKTpUYeCKHil TOK B razax. (CamMOCTOSATENbHBIA U

4,212 HECAMOCTOSITEIbHBIA  pa3psiA.  PasnuuHbie  THIBI
CaMOCTOSITENIBHOTO paspsana. Monnus. [Tnazma
Texuuyeckne  yCTpONCTBa: aMIEPMETP,  BOJBTMETP,
peocTar, HUCTOYHUKU TOKa, DIEKTPOHArpeBaTebHbIC

4213 npuOopHI, AJIEKTPOOCBETUTEIBHbIE vaI/I60pBI,
TEPMOMETP  CONpPOTUBJICHUS,  BAKyyMHBIH  JHOJ,
TEPMHUCTOPBI U (HOTOPE3UCTOPHI, MOIYIIPOBOIHUKOBBII
JIMO/1, TallbBaHUKA
[IpakTuueckue paboTsl. U3yuenue CMEIIAaHHOTO
COEIMHEHUS PE3UCTOPOB.

4.2.14

N3mepenne D/IC ncTouyHMKa TOKAa W €ro BHYTPEHHETO
comnpoTuBieHus. HabmoaeHne snekTponnsa
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4 DJIEKTPOAMMHAMUKA
MATHUTHOE ITOJIE. 9JIEKTPOMATHUTHASI UH YKL
431 [ToctostHHbIE MarHuThl. B3anmoaeicTBHE MOCTOSHHBIX
MarHuTOB
MarnutHoe mosne. BekTop MarHMTHOM WHIYKIUU.
432 [TpuHIMn CYIIEPIIO3ULINY. JIuHMM ~ MarHUTHOU
MHAyKIuu. KapTuHa JTUHUI MarHuTHOW MHIYKIUA TOJIS
MOCTOSIHHBIX MarHUTOB
MarnuTHO€ 10JIe TPOBOIHUKA ¢ TOKOM. KapTrnHa nunui
433 MoJIsl JUIMHHOTO TPSIMOTO TIPOBOJIHUKA M 3aMKHYTOTO
KOJIBIICBOTO TPOBOJHHMKA, KATYIIKH C TOKOM. OTmbIT
Opcrena. BzaumoiericTBue mpoBOJHUKOB C TOKOM
4.3.4 Cuna Amrepa, €€ MOIyJb U HAlpaBJICHUE
Cuna Jlopenna, e€ Moaynb U HarpasiieHHe. J[BrkeHune
435 3apsKEHHOW YacCTHUIBI B OJTHOPOJHOM MAarHUTHOM TIOJIE.
Pa6ota cunel Jlopeniia
4.3.6 SIBneHne ANeKTPOMarHUTHON UHIYKITHH
43 4.3.7 [ToTok BeKTOpa MarHUTHOW MHIYKITUN
' 438 OJIC uHAYKIMU. 3aKOH AJIEKTPOMArHUTHOW WHIYKIUU
®dapanes
BuxpeBoe »snektpudeckoe mnosie. OJC uMHAYKIMU B
4.3.9 MIPOBOJTHUKE, JBIDKYIIEMCSI  TIOCTYHaTeJIbHO B
OJIHOPOJHOM MarHWTHOM I10JI€
4.3.10 [TpaBumo Jlenma
4311 NunyktuBHoCcTh.  SIBienne camoumuaykuuu. JJ1C
CaMOMH/TyKIIUH
4.3.12 DHeprus MarHuTHOTO TIOJIS KaTYIIKA ¢ TOKOM
4.3.13 DJIEKTPOMAarHUTHOE T10JIC
Texunueckue YCTPOMCTBA: TOCTOSHHBIE MAarHMThbl,
4.3.14 AJIEKTPOMATrHUTBI, AJIEKTPOBUTaTEeIIb, YCKOPUTEIH
AIIEMEHTApPHBIX YaCTHUI, UHAYKIIMOHHAS [1€Yb
[IpakTuueckue paboThl. M3ydeHre MAarHUTHOTO MOJIA
43.15 KaTyllku ¢ TOKoM. MccnemoBanue — JeHCTBUS
MOCTOSIHHOTO ~ MarHUTa Ha  PaMKy C  TOKOM.
HccnenoBanue sSBACHUS SIEKTPOMArHUTHOM MHIYKIIHH
5 KOJIEBAHU S 1 BOJIHBI
MEXAHUWUYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHU A
KonebarenpHast cucrema. CBoOoaHble KoJIeOaHHUS.
5.1.1 l'apmonnueckue  konebGanus.  Ilepmon,  wactora,
51 amMIuIuTyAa U ¢asza KojiedaHuit
' 5.1.2 [IpyxuHHBINA MassTHUK. MaTeMaTH4eCcKUil MasiTHUK
YpaBHeHHe TapMOHHYECKUX KoJieOaHu.
5.1.3 Kunematuueckoe

N ITMHAMHWYCCKOC OITMCAaHUC K0J1e0aTeIbHOTrO JABHOXKCHHUA
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[IpeBpamienue  sHeprum  Opu FapMOHHMUYECKUX
koseOaHusax. CBs3b aMILIUTYAbl KOJeOaHUN UCXOIHOMU
BEJIMYMHBI C aMIUIMTy/aMU KoJjeOaHui e€ CKOpOCTH U
YCKOpEHUs

5.1.5

Konebarenbublit KOHTYD. CBoboaHbBIE
JJIEKTPOMAarHuTHBIE  KoJle0aHWs B HICATHHOM
K0JIe0aTeTbHOM KOHTYpe. AHAJIOTHS MEXTY
MEXaHHUYECKUMH U DJIEKTPOMArHUTHBIMH KOJICOaHUSIMHU.
®opmyna Tomcona

5.1.6

3akoH COXpaHCHHUA OHEPTUn B nacajJbHOM
K0J1e0aTeIbHOM KOHTYpE

5.1.7

BoinykneHHble MexaHU4eckue KoseOaHus. Pe3oHaHc.
Pe3onanchHas KpuBasl. BeIHyX1€eHHBIE
AJIEKTPOMArHUTHBIC KOJICOaHUSI.

5.1.8

[Tepemennsblii TOK. CHHYCOMIATIBHBIN IEPEMEHHBIN TOK.

5.1.9

MoOIHOCTh TEPEMEHHOTO TOKA. AMIUIUTYAHOE |
JIEWCTBYIONIEE 3HAYEHNE CHIIBI TOKA M HANIPSKEHUS

5.1.10

Tpancdopmatop. [IpousBoacTso, nepegaya M
noTpebIeHNe AEKTPHUIECKON dHEPTHH. DKOJIOTHISCKIE
PUCKH TpU TPOU3BOJICTBE DJIEKTPUUYECKON HSHEPIrHH.
Kynbrypa  ucmonp30BaHusl  3JEKTPOSHEPrMH B
IIOBCEIHEBHOM KU3HU

5.1.11

Texnuueckue yCcTpoiicTBa: ceiicmorpad,
ANEKTPUYECKHI 3BOHOK, IMHUH 3JIEKTporepead

5.1.12

HpaKTI/ILIeCKI/Ie pa6OTBI. I/ICCJ'Ie,I[OBaHI/IC 3aBUCUMOCTHU
nepuoaa MajbIxX KoeOaHmi rpy3a Ha HUTH OT IJIMHBI
HUTHU 1 MACChbI I'py3a. HCCJ’ICI{OB&HI/IC MEPEMEHHOTI'O TOKA
B 11(S004 u3 IIOCJICJOBATCIIbHO COCIMHEHHBIX
KOHACHCAaTOpa, KaTYIIKH X PE3UCTOpa

5.2

MEXAHUYECKHUE U S5JIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

MexaHuyecKkue BOJIHBI, YCIOBUS PaCIpPOCTPaHEHHUS.
[Tepuon. CxopocTh pacrnpoCTpaHEHHs] U JUTMHA BOJIHBI.
[Tonepeunsie U MPOIOIbHBIE BOJIHBI

5.2.2

WNurtepdepentus u nudpakius MEXaHUIECKHX
BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa.
TemOp 3Byka

5.2.4

ONEKTPOMAarHUTHBIE  BOJIHBL.  YCIOBUSL  W3IIy4EHUS
JIEKTPOMAarHUTHBIX ~ BOJH. B3aumHas opueHTanus
BekTOpoB E, Bu v B 3yeKTpOMarHuTHOM BOJIHE B
BaKyyMme

5.2.5

CBoiicTBa QJICKTPOMAIrHUTHBIX BOJIH: OTPaKCHHC,
MMPEJIOMIICHHUC, noJrapusanus, ,Z[I/I(bpaKI_[I/I}I,
I/IHTep(I)epeHLII/IH. CKOpOCTL QJICKTPOMArHUTHBIX BOJIH

5.2.6

Illkana  2IEKTPOMArHUTHBIX  BOJH. [IpumeHeHue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHL[I/IHLI pPaaruoCBA3U n TCIICBUACHUA.
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Paguonokanus.  DIIEKTpOMAarHUTHOE  3arps3HEHUE
OKpYKarollen cpeibl

5.2.8

TexHnueckue YCTPOMCTBA: My3bIKaJIbHBIE
MHCTPYMEHTBHI, YJIBTPa3ByKOBasl INAarHOCTHKA B TEXHUKE
U  MEIMIMHE, pajap, paguoNpUEMHHK, TEIEBU30D,
anTeHHa, tenedon, CBU-neun

5.3

OIITHUKA

531

[IpssmonuHelHOE pacnpocTpaHeHue cBeTa B
oxHOpoAHOM cpene. JIyu cBeta

5.3.2

Otpaxxenue CBeTa. 3aKOHBI OTpaKEHUS
cgera. [loctpoenrie n300pakeHn B TUIOCKOM 3epKajie

5.3.3

Ipenomnenue CBeTa. 3aKOHBI HPEJIOMIICHUS
cBeTa. AOCOJIOTHBIN MMOKa3aTesb MPeIoOMICHUS

534

ITormoe BHyrpeHHee oTpaxenue. [IpenenbHblid  yroa
MOJTHOTO BHYTPEHHET0 OTPaKCHUS

5.35

Hucnepcusi cBera. CroxHbIil cocTaB 0eloro caeTa.

[Ber

5.3.6

Colwuparorue U paccenBaroniyie JUH3bI. TOHKas JIMH3A.
@OKYCHOE pACCTOSIHUE M ONTHUYECKas CHUJIa TOHKOM
muH3bl. [locTpoeHne wu300pakeHWN B COOMpPAIONIUX U
paccenBaronMx JuH3ax. PopMysa TOHKOM  JIMH3BI.
VBenudueHue, JaBacMoe JIMH30H

5.3.7

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTUKHU

5.3.8

Untepdepennuss  cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBust HaGmOIEHUST MAaKCUMyMOB U MUHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX
KOT'€PEHTHBIX HICTOYHHUKOB

5.3.9

Hudpakuus ceta. Judpaknuonnas pemérka. YcioBue
HAOMIOJICHHUs] TJaBHBIX MAaKCHUMyMOB TMpH TMaJIeHUU
MOHOXpOMAaTHYECKOro CcBeTa Ha JIU(PaAKIHOHHYIO
peETKy

5.3.10

HOHHpI/ISaHI/IH CBCTa

5.3.11

TexHuyeckne yCTpONCTBA: OUKH, Jyma, (hoToammapar,
NPOCKIMOHHBIA  ammapaT, MHUKPOCKOI,  TeJECKOIl,
BOJIOKOHHAs  ONTHKA, JU(pPAKIHOHHAsS  pelIéTKa,
MOJISIPOU

5.3.12

HpaKTI/I‘leCKI/Ie pa6OTLI. I/I3MepeHHe IoKa3aTciisd
MMPCIOMIICHUS. HccnegoBaHue CBOMCTB H306pa)KeHPII>i B
JIMH3aX. Ha6n}0neHHe AUCTIEPCUU CBETA

OJIEMEHTBI C

EIIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTH

6.1

I'panunbl TPUMEHUMOCTH  KJIACCUYECKOW MEXaHUKH.
[ToctynaTtel TEOpUM OTHOCUTEIBHOCTH: UHBAPUAHTHOCTH
MOJyJII CKOPOCTM CBE€Ta B BAaKyyMe€, NIPUHLMI
OTHOCHTEJIBHOCTH DHWHINTEHHA

6.2

OTHOCHTEILHOCTh OJJHOBPCMCHHOCTH. 3aMCIIJ'ICHI/IC
BPEMCHHU U COKpAIICHUC NJIMHBI
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T NpoBepPsIeMOro IIpoBepsiemble 3J1eMeHThI COAEPKAHUS
3JieMeHTa
6.3 DHeprus ¥ UMIYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBs13p Macchl C SHEprueil U UMIYJIbCOM CBOOOIHOMN
) YaCTHUIIbI. DHEPTUsI IOKOS CBOOOTHON YaCTHIIBI
7 KBAHTOBAS ®U3MKA
DJIEMEHTbI KBAHTOBOU OIITUKU
711 ®oronsl. Popmyna Ilnanka cBa3u sHepruu (oTOHA C
€ro 4acTOTON. DHEeprusi ¥ UMITyJIbC (POTOHA
712 OtkpeiTue u wuccinegoBanue (otodaddexra. OnbIThHI
o A.T'. CroneroBa. 3akoHnsl GoTorddexra
7.1 713 VYpaBHenue OiHmITElWHa g Portodddexra. «KpacHas
o rpanuiay Gorordpdexra
7.1.4 Hasnenune cBeta. Onbite! [1.H. JIeOGeneBa
7.1.5 XUMHYECKOE AEHCTBUE CBETA
716 Texuuyeckue yctpoiicTBa: GoTode€MEHT, (HOTONATUUK,
COJTHEUHas OaTapesi, CBETOIUO/
CTPOEHUE ATOMA
Mogenb atoma Tomcona. OnbiTel Pezepdhopaa mo
7.2.1 HCCJICIOBAHUIO CTPOCHMs atoMa. [[maneTapHast MoeIb
aToma
[Toctynater bopa. U3nydenune u mornomnieHue (GpoToHOB
799 IpU TEepexoJie aroMa C OJHOTO YPOBHSI SHEPrUM Ha
npyroi. Bunel cnektpoB. CHekTp YpOBHEH SHEpPruu
aToMa BOAOpoJa
7.2 BonnoBeie cBoiicTBa wyactui. Boanbel nge bpoiins.
7.2.3 KopnyckynsapHo-BotHOBOM — ayanusMm.  udpakums
3JIEKTPOHOB Ha KpUCTaIlIax
794 CrnoHTaHHOE W BBIHYKJICHHOE HM3JIy4eHHE. Y CTPOUCTBO
Y IPUHIUI paboThI Jlazepa
705 TexHuueckue  yCTpOMCTBA: CHIEKTpaJbHbIA  aHAIU3
(cexTpockom), 1a3ep, KBAHTOBBIA KOMITBIOTEP
796 [Ipaktuueckue paboTsl. Habmogenne  auHeHuaToro
CIIEKTpa
ATOMHOE AJ1PO
731 MeTtonpl HaOMIOACHUS U PETUCTPALMU JIEMEHTapHBIX
YaCTHII
OtkpeiTe pagnoakTuBHOCTH. OmbITel Pesepdopna mo
739 ONPENETICHNI0 COCTaBa PAJUOAKTUBHOIO W3IIy4EHHS.
CpoiictBa anb(da-, Oera-, raMMa-m3nyueHus. BrusHue
73 PaIMOAKTUBHOCTHU Ha KUBBIE OPTaHU3MBI
' OTtkppiTHE TIPOTOHAa M HeWTpoHa. HyknmoHHas Mozens
7.3.3 anpa 'eitzenbepra — MiBanenko. 3apsan siupa. MaccoBoe
qucio sapa. M3oronst
Anbda-pacniaa. DNEKTPOHHBIM W TO3UTPOHHBIN Oerta-
7.3.4 pacnan. I'aMMa-usnydeHue. 3aKOH pPaJUOaKTUBHOTO
pacmana
7.3.5 OHeprusi CBSI3M HYKIOHOB B sjape. SnepHble CHIIBL
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pasnena NpoBepPsAeMoro IIpoBepsiemble 3J1eMeHThI COAEPKAHUS
3JIeMEHTAa
Hedekt maccsl sipa
7.3.6 SAnepusie peakuuu. [lenenue u cuHTE3 siep
Snepuniit peakrop. Tepmosinepusiii cunrtes. [IpoGiemsl
7.3.7 U TEPCIEKTUBbI SACPHOU SHEPreTHUKU. DKOJIOTMUECKUE
ACIEKThI AJIEPHON IHEPTETUKU
738 OneMeHTapHble  YacTHIbl. OTKpBITHE  MO3UTPOHA.
DOyHIaMEHTAIbHBIE B3aUMOICHCTBUSA
739 Texunuueckue YCTPOWCTBA: JO3UMETD, Kamepa
Bunbcona, snepHbIil peakTop, aToMHas 6om0a
7310 [IpakTnueckue pabotsl. MccnenoBanue TpekoB yacTHil
(1o roToBbIM (hoTOrpadusiM)
OJIEMEHTbBI ACTPOOU3NKU
81 Bun 3Bé3gHoro Heba. Cos3Be3musi, spKue 3BE3MBI,
MJIAHETHI, UX BUUMOE JIBIDKCHHE
Conneuynas cucrema. IlmaHeTsl 3€MHOW  TPYIIIBL.
8.2 [InaHeThI-TUTAaHTBI W WX CIIyTHUKH, KapJIHUKOBHIE
wianeTsl. Masbie Tena CoJTHEUHOU CUCTEMBI
83 Connnie, dotochepa u armochepa. ComHeuHast
AKTUBHOCTb
8.4 Ncrounuk sHeprun CoitHIa U 3BE3]1
3BE3bl, KX OCHOBHBIE  XapaKTEPUCTHKU:  Macca,
CBETHUMOCTb, paauyC, TEMIIEpaTypa, WX B3aHUMOCBS3b.
85 JnarpamMmma «CHEKTpalbHBIA KJIACC — CBETHUMOCTBY.
) 3BE3abI IVIABHOW MOCJIENOBATEILHOCTH. 3aBUCHUMOCTH
«vacca —  CBETUMOCTb» sl 3BE31  IJIABHOM
8 MOCJIEI0BATEIbHOCTH
Bnyrpennee CTpOEHHUE 3BE3L. CoBpeMeHHbIe
8.6 NPEACTABICHUS O MPOUCXOXKAEHUHU U 3Boouuu ComHia
U 3BE3/1. DTambl )KU3HHU 3BE3]T
Mneunsiii Ilyre — Hama [anaktuka. ChnupanbHas
87 cTpykrypa ['anakTuku, pacnpeneneHue 3BE3N, raza u
nputd. [lonoxenne u naBuxenue Connna B ["amaktuke.
[Tnockas u chepuueckas nmoacucreMsl ["anakTuku
88 Tunel ranaktuk. Pagporanmaktuku u kBazapbl. YUEpHbIE
JBIPBI B IApaX TaJIaKTHK
Bcenennas. Pacmmpenune Bcenennoil. 3akon XaOb6ma.
8.9 PazGeranue ramaktuk. Bospact u pagumyc BcenenHoi,
teopuss  bomemoro  B3pbiBa.  Mogens  «ropsyen
Bceenennoi». PenmnkroBoe usnyyenue
8.10 MacmtabHast cTpykTypa Bceenennoil. MertaranakTuka.

Hepeménnble mpobaemMbl acTpOHOMUU
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