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IMosicuuTeILHAS 3aIMCKA

PabGouas mporpamma mno ydeObHomy mpeamery «®Pwusuka» s 10-11 kmaccos
COCTaBJIeHa B COOTBETCTBUM ¢ TpeOoBanusiMu DexepaqbHOrO0 TrOCYJApCTBEHHOTO
00pa30BaTeNbHOTO CTaHIApTa CpeAHero obmero obpazoBaHus, Ha ocHOBe I[IpumepHoii
pOTrpaMMbl OCHOBHOTO 00IIIero o0pa3oBaHus MO (PU3UKE M aBTOPCKOM pabovel mporpamMmbl
(Paboume mporpammel. @wusuka. IIpeaMerHas nuHUS yd4eOHUKOB cepuu «Kiaccumueckuii
Kypc». 10-11 kmacesl. bazoBeiii u yrny6nenusiii ypoBau. A.B. Illaranmuna, IIpocsemenue,
2020).

CornmacHo basucHomy y4eOHOMY TuIaHy OOMIEOOPAa30BATEIBHBIX — YUPEKICHUN
[TpumepHOil OCHOBHOII 00pa3oBaTeNbHON MpPOrpaMMbl CpeaHero oodmiero oOpa3zoBaHUS,
nporpamMma paccuntana Ha 136 gacos:

Knacc KonnuecTBO 9acoB 1o KonnuecTtBO yacos B
yueOHOMY TUIaHy HEIESITIO

10 xitace 68 2

11 xiacc 68 2

Pabouyas nporpamma npenHa3HaueHa JiJIsl OpraHu3aluy npoiecca ooydenus no Y MK
«®uzuka» s 10 u 11 xknaccos cepun «Kiaccuueckuit kype» apropos I'. 5. Mskuinesa, b.b.
byxosuesa, H.H. Ckotckoro, B.M. Hapyruna nox penaxmueid H.A. IlapdenTseBoii.

IInanupyemble pe3y/ibTaThl 0OCBOCHHS Y4eOHOI0 MpeaMeTa

BbinycKHHUK Hay4YuTCs:

e CcoOm0MaTh MpaBuia OE30MaCHOCTH W OXpaHbl Tpylda Hpu padbore ¢ y4yeOHBIM U
1a00paTOPHBIM 000PYIOBaHHUEM;

® [IOHMMATh CMBICII OCHOBHBIX (PM3NYECKUX TEPMHMHOB: (U3UUECKOE TEJO0, (PU3NIECKOe
SIBIICHHE, (PU3NYECKasi BEIMYNHA, CTUHHUIIB HU3MEPEHUS;

® pacrmo3HaBaTh NPOOJIEMbI, KOTOPbIE MOXXHO PpEIIUTh MpPU TOMOLIM (PU3UUECKUX
METO/IOB; aHAJIM3UPOBATh OTACIBHBIC STAlbl MPOBEACHUS HCCIEIOBAHUNA M WHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUN 1 OTIBITOB;

® CTaBUTh OMBITHI 110 UCCIEAOBAHHIO (DU3MUYECKUX SBJICHUM WM (PU3MUECKUX CBOMCTB
Tes 0e3 HUCMOIb30BaHUS MPSMBIX H3MEPEHUi; Mpu 3ToM (GOpMyJIHpoBaTh MpolieMy/3anady
y4eOHOro 3KCIepUMEHTa; coOOMpaTh YCTAaHOBKY U3 IMPEAJIOKEHHOT0 000pYyJOBaHMs; IPOBOAUTH
OTIBIT U (POPMYIIUPOBATH BBHIBO/IBL.

[Tpumeuanue. [lpu mpoBeneHUN UCCIENOBAaHHUS (PH3MYECKUX SIBICHUH H3MEPUTEIHHBIC
npuOOpHl  UCTIONB3YIOTCS JIMIIb KaK JaTYMKH W3MEpeHHs (U3MYECKMX BEIMYMH. 3arvcu
MOKa3aHUN MPSMBIX U3MEPEHU B 3TOM ciydae He TpeOyercs.

® TIOHUMATH POJIb IKCIIEPUMEHTA B MTOJIydeHHH HAyYHOH HH(pOopMaImm;

® IPOBOAMTH NpsSMbIE U3MEPEHUs (PU3MUECKUX BEIWYHMH: BPEMs, PACCTOSHHUE, Macca
Tena, 00beM, CHla, TeMIlepaTrypa, aTMochepHoe JaBlieHUE, BIaKHOCTh BO3/1yXa, HANpsKEHHE,
CHJIa TOKa; TIPH 3TOM BBIOMPATh ONTHMAIBHBIN CITIOCOO M3MEPEHHS U UCTIOIH30BATh MPOCTEUIIIHE
METO/IbI OLIEHKH ITOTPEITHOCTEN N3MEPEHUM.



® IPOBOAMTH HCCIIEOBAHUE 3aBUCHUMOCTEH (PU3MUYECKMX BEIMYMH C HCIIOJIb30BAaHUEM
OPSAMBIX U3MEPEHUI: MpH 3TOM KOHCTPYHUPOBaTb YCTAHOBKY, (DUKCHPOBATh pE3yJIbTaThl
HOJyYEHHOM 3aBUCUMOCTH (PU3MUYECKHX BEIMYMH B BHJE TaOiMIl U rpadUKOB, J1€1aTh BBIBOABI
10 pe3yJIbTaTaM MCCIIEI0BaHNUS;

® IPOBOAMTH KOCBEHHBbIE H3MEPEHUS (PU3MUECKUX BEJIMYMH: IPU BBINOJIHEHUU
U3MEpEeHUl coOupaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys NPEAJOKEHHOH HMHCTPYKIMH,
BBIUNCJIATh 3HAYCHUE BEJIMYMHBI U aHAJIN3UPOBATh IOJIYyYCHHBIE PE3YJIbTAThI C YUETOM 3aJaHHON
TOYHOCTU U3MEPEHMUI;

® AHAJINM3UPOBATh CUTYallUU NPAKTUKO-OPUEHTHUPOBAHHOI'O XapaKTEpa, Y3HABATh B HUX
IPOSIBIIEHUE M3YYECHHBIX (U3UYECKUX SABJICHUH WJIM 3aKOHOMEPHOCTEH M IPUMEHATh
UMEIOIUECs 3HAHUA U1 UX OObSICHEHMS,

® [IOHMMATh MPUHLMIBI JCHCTBUS MAalIMH, NPUOOPOB M TEXHUYECKUX YCTPOICTB,
yCIIOBUS UX 0€3011aCHOI0 MCII0JIb30BaHMsI B [TIOBCEJHEBHOM JKU3HU;

® JCIOJb30BaTh NPHU BHIIOJHEHUM Y4E€OHBIX 3a7jauy HAyYHO-TIONYJSPHYIO JUTEPATypy O
(bu3nUecKuX SBICHUSX, CIPAaBOYHbIE MaTepHalibl, pecypchl IHTepHET.

BbIyCKHHUK MOJIYy4YHT BO3MOKHOCTD HAYYHUThCH:

® OCO3HaBaTh IICHHOCTh HAYYHBIX HCCICAOBAHUHN, pONb (U3UKK B paclIMpeHUH
IpeCcTaBIeHU 00 OKpYXKaroIeM MUPE U €€ BKJIaJ B yIy4llIEeHUE KauecTBa KHU3HH;

® JICIIOJIB30BATh MPUEMBI TIOCTPOCHUS (PU3UIECKUX MOJIENEH, MMOUCKA U (POPMYITHUPOBKH
JI0KAa3aTeNNbCTB BBIIBUHYTBHIX THIIOTE€3 M TEOPETUYECKUMX BBIBOJOB HAa OCHOBE AMIIMPHUYECKU
YCTAHOBJICHHBIX (DAaKTOB;

® CpaBHMBAaTb TOYHOCTb M3MEpPEHUs] (U3MUYECKUX BEIUYUH IO BEJIUYUHE UX
OTHOCHUTEJIbHOM MOTrPEIIHOCTH NPU MPOBEACHUU MIPSIMBIX U3MEPEHUI;

® CaMOCTOSITEIBHO MPOBOJIUTH KOCBEHHBbIE M3MEPEHHUs] M MCCIENOBaHUS (U3UUECKUX
BEJIMYMH C MCTIOJIb30BAaHUEM PA3IMYHBIX CIIOCOO0B M3MepeHus (PU3NUECKUX BEITUYHH, BHIOMPATh
CpPEICTBAa M3MEPEHHUS C YYETOM HEOOXOIMMOIl TOYHOCTHM H3MEPEHHH, 0OOCHOBBIBATH BBIOOD
crioco0a M3MepeHHsl, aeKBaTHOIO MOCTABICHHOHN 3a/1ade, IPOBOJUTH OLIEHKY JOCTOBEPHOCTH
MIOJIyYEHHBIX PE3Yy/IbTATOB;

e BOCIpPUHUMATh HH(MOpPMALNIO (U3HUECKOTO COAEpkKaHUS B HAYYHO-TIOMYJISIPHOMN
JUTEpaType U CpeACTBaX MaccoBOll HHGMOpPMAlMM, KPUTUYECKH OLEHUBATh IOJIYYEHHYIO
MH(pOpPMalLIMIO, aHAIU3UPYSI €€ COJIep KaHNe U TaHHbIE 00 UCTOYHUKE UH(POpMaLINH;

® C03/1aBaTh COOCTBEHHbIEC MMCbMEHHBIE U YCTHBIE COOOIIEHUS O PU3NYECKUX SIBICHUAX
Ha OCHOBE HECKOJIbKMX HCTOYHUKOB MH(OpPMAIMH, COPOBOXK/IATh BBICTYIIJICHHE IPE3eHTallEH,
YUUTBIBasi 0COOEHHOCTH ayIUTOPUU CBEPCTHUKOB.

Mexanuueckue siBJeHUs

BrinycKHUK HAy4YUTCH:

L] paCHOSHaBaTI) MCXAHHUYCCKHUC SABJICHUA U O6T)$ICH${TB Ha OCHOBC HMMCIOIIINXCS 3HaHI/II>'I
OCHOBHBIE€ CBOMCTBA WJIM YCJIOBUSI IPOTEKAHUS ATUX SIBJICHUI: PABHOMEPHOE U HEPABHOMEPHOE
JBU)KEHUE, PAaBHOMEPHOE M PaBHOYCKOPEHHOE MPAMOJIMHENHOE JBUKEHHE, OTHOCHUTEIIBHOCTh
MEXaHHYECKOTO JIBIKEHUS, CBOOOHOE Ma/IeHHe Tell, pPABHOMEPHOE JIBUKCHHE TI0 OKPYKHOCTH,
WHEpLUs, B3aUMOJICHCTBUE TeJl, PEAKTUBHOE JIBIKEHUE, Mepeada JaBiIeHUsl TBEPAbBIMU TEJIaMU,
JKUJKOCTSAMH M Ta3aMu, atMoc(epHOoe naBieHue, IJaBaHWE Tell, PAaBHOBECHE TBEPHBIX TE,
MMEIOIINX 3aKPEeIVICHHYI0 OCh BpallleHHs, KoyieOaTeabHOEe JBWKEHUE, PE30HAHC, BOJHOBOE
JBIDKEHUE (3BYK);



® ONUCHIBATh H3YYEHHBIE CBOMCTBA TEI M MEXAHUYECKUE SIBJIICHUS, HCIIOIb3YS
¢buznyecKkue BeTUYUHBL: MyTh, IEPEMEILIEHNE, CKOPOCTh, YCKOPEHHE, IIEpUo1 0OpalleH s, Macca
Tena, IJIOTHOCTh BEIECTBA, Cuia (Cuiia TSHKECTH, CHIIa YIPYTrOCTH, CUila TPEHUS ), JaBJICHHE,
UMIYJIbC TeJla, KUHETUYeCcKash HHEeprusi, NOTEHUHUalbHAas DSHEPrus, MexaHuueckas pabora,
Mexanudeckas wmomrHocTh, KIIJ| mpu coBepmieHun pabOThl ¢ HMCHOJIB30BAHUEM IMPOCTOTO
MEXaHHW3Ma, CHJIa TPEHUS, aMIUIUTY/1a, IEPUOJ] U YaCTOTa KOJIeOaHU, ITTMHA BOJIHBI U CKOPOCTh
€¢ pacmpoCTpaHEHHUs; TMpPH ONUCAHUHM TMPABWIBHO TPAKTOBAaTh (U3MUECKUNW  CMBICT
UCTIONIB3YEMBIX BEIIMYMH, WX OO0O3HAUCHUS M EIUHUIBI W3MEPCHHs, HaXOAWTHh (HOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (DU3MYECKYIO BETUYHMHY C JAPYTUMU BEIMYMHAMU, BBIUUCIISATH 3HAUCHUE
bu3nuecKoil BETNYMHBL;

® JQHAIU3HPOBATH CBOMCTBA TEJ, MEXAHWYECKUE SBICHHUS W NPOLIECCHI, HCHOJIb3YS
(du3MYeCKre 3aKOHBI: 3aKOH COXPAHEHUs JHEPTHH, 3aKOH BCEMHPHOTO TITOTCHHS, MPUHIIHIT
CYINEepHO3UINH cull (HaxoxaeHue paBHoaeicTByromei cuibl), I, 11 u 111 3axonst HeloToHa, 3ak0H
COXpaHEHHUsI UMIyJbca, 3aKoH ['yka, 3akoH Ilackans, 3akoH Apxumena; mpu 3TOM pa3inyaTh
CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA U €r0 MAaTEeMaTUYECKOE BHIPAKEHUE;

® pazMyYaTh OCHOBHBIC MPHU3HAKH HM3YYCHHBIX (U3NYCCKUX MOJCICH: MaTepuaibHas
TOYKA, MHEPIMAJIbHAS CUCTEMA OTCUETA;

e pemaTh 3a7a4d, UCTIOIB3Ysl PU3NYECKUE 3aKOHBI (3aKOH COXPAHCHHSI SHEPTUH, 3aKOH
BCEMUPHOIO TAroTeHus, npuHuun cynepnosuiuu cwi, I, II u III 3akonbr HeroroHa, 3akoH
COXpaHEeHMs] HMITylbca, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena) u (Gopmysnsl,
CBs3BIBAOIIME (PU3WYECKUE BEITUYHMHBI (ITyTh, CKOPOCTb, YCKOPEHHE, Macca Teja, MIOTHOCTh
BEILECTBA, CUJIA, JABJICHUE, UMIIYJIbC TeJla, KUHETUYECKasl SHEPrus, NOTCHIMAIbHAS YHEPrus,
MexaHuuyeckas pabora, mexaHuyeckass mourHocTh, KIIJl mpocroro mexaHusma, cuiia TpEHUS
CKOJIbXEHUS, KOODPUIIMEHT TPEHUsI, aMIUTUTY/1a, IEPUOJ M 4acTOTa KoJieOaHUH, JJIMHA BOJIHBI U
CKOPOCTh €€ pacHpoCTpaHEHHs): Ha OCHOBE aHallu3a YCIIOBUS 3aJaddl 3alHiChIBaTh KPaTKOE
YCIIOBHE, BBIACHATh (PU3NUECKHE BEIWYUHBI, 3aKOHBI W (GOPMYJbl, HEOOXOAMMBIC I €€
pelieHus, MPOBOJIUTh PAaCcUYeThl U OLICHUBATh PEATHHOCTH MOJTYYEHHOTO 3HAYCHUs (U3UUIECKOM
BEJIMYUHBI.

BpINyCKHUK NMOJYYUT BO3MOKHOCTh HAYYUThCSH:

® UCNONBL306aMb 3HAHUAL O MEXAHUYECKUX SIGNIeHUsX 6 MNOBCeOHEe8HOU JHCUSHU Ol
obecneuenusi 6e30nacHocmu npu 0OpaweHuy ¢ npudbOpamu U MexXHULeCKUMU YCmpoucmeamu,
0Jis1 COXpaHeHus 300pP06bsl U COONOOEHUS. HOPM IKONOSUUECKO20 NOBeOeHUsl 8 OKpYyicarujel
cpede;, NpUBOOUMb NPUMEPbl  NPAKMUYECKO20 UCNONb308AHUS  (U3UYECKUX 3HAHUL O
MeXaHuyecKux sAeleHUsX U QU3UYecKux 3aKOHAX;, NpUMepbl UCHONb308AHUSL B0300HOBIAEMbIX
UCTMOYHUKO8 — DHepeuu,  9KOJIOSUHECKUX  NOCIe0CmEUli  UCCIe008aHU — KOCMUYECKO20
npOCMpPancms;

® paziuuamv 2panuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb 6CeoOuull
xapakmep @QYHOAMEHMANIbHBIX 3AKOHO8 (3AKOH COXPAHEHUS MEXAHUYeCKol JHepeuu, 3aKOH
COXpaHeHUs. UMNYIbCd, 3AKOH BCEMUPHO20 MA2OMEHUs) U O02PAHUYEHHOCMb UCNHOIb308AHUS
yacmuwix 3aKkoHo8 (3akon I’ yka, Apxumeoda u op.),

® HAXO00UMb AOEKBAMHYIO NPEONIONCEHHOU 3a0aye QuU3UYecKyr0 MOoOelb, pa3peuams
npobnemMy KAk HA OCHO8e UMEIOWUXCA 3HAHULL NO  MeXaHuke ¢ UCHONb308AHUEM
Mamemamuyecko2o annapama, max u npu NOMOWU Memooo8 OYeHKU.

TemoBble siBJICHUS

BbINyCKHUK HAYYUTCS:



® pACIO3HaBaTh TEIUIOBBIC SIBICHUS M OOBSICHATh HAa 0a3e HMMEIOUIMXCS 3HaHUI
OCHOBHBIC CBOWCTBA WJIM YCJIOBHUS MPOTEKAHHs 3TUX SBJICHUN: TU(Qy3us, U3MEHEHHE 00beMa
TEJ TPH HarpeBaHWH (OXJIAXKICHUH), OOJbIIAs CKUMAEMOCTh Tra3oB, Majas CKAMAeMOCTb
KHUJIKOCTeH M TBEPIBIX TEIN; TEIJIOBOC PAaBHOBECHE, HCIApEHUE, KOHJIEHCAIWs, IUIaBICHHE,
KPHCTAJUIM3AIMS, KUIICHUE, BIIAKHOCTh BO3IyXa, pPa3JIUyYHBIC CIIOCOOBI TeIUIONepeaayn
(TETIONPOBOHOCTh, KOHBEKIIUS, U3JIYyUCHUE), arperaTHble COCTOSIHHS BEIECTBA, MOTJIONICHUE
OHEPrUH TMPH HMCHAPSHUU KUIKOCTH M BBIICICHHE €€ NMpPU KOHJCHCAIlMH Iapa, 3aBUCUMOCTD
TEMIIepaTyphbl KUIICHUS OT JIaBJICHHUS;

® ONHCHIBaTh M3YYCHHBIC CBOMCTBA TENl U TEIUIOBBIC SBJICHUS, MCIONB3Ys (pusnveckue
BEJIMYMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPTHsl, TEMIIeparypa, yAedbHas TEII0OEMKOCTh
BEILECTBA, YJCIbHAs TEIUIOTA IUIABJICHHS, YJACJbHAas TEIUIOTa MapooOpa3oBaHUs, yIelbHas
TEIJIOTa CTOPAaHUS TOIUIMBA, KOI(PPHUIMEHT MOJE3HOTO JCHCTBUS TEIJIOBOIO JBHUrAaTEeNs; MPH
ONKCAaHWHM TMPABWILHO TPAKTOBaTh (U3WYECKUN CMBICIT HCIOJB3YEMBIX BEIWYHMH, UX
0003HAUCHHMSI U €AMHUIBI U3MEPEHUS, HAXOAUTh (YOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (PU3NICCKYIO
BEJIMYKMHY C APYTUMH BEJITMUYMHAMH, BEIYUCIISATH 3HAYCHUE (DPU3NICCKOM BETHUNHBL;

® aHAJIM3UPOBATH CBOWCTBA TEJ, TCIUIOBBIC SBJICHHS U MPOIIECCHI, UCIIOIb3ysi OCHOBHBIC
MIOJIOXKCHHUSI aTOMHO-MOJICKYJIIDHOTO YUYEHHsSI O CTPOSHHM BEIIECTBA M 3aKOH COXPaHCHUs
SHEPIHH;

® pa3in4aTh OCHOBHBIC NMPH3HAKH M3YYCHHBIX (U3MUCCKUX MOJENICH CTPOCHHS Ta3o0B,
YKHUJIKOCTEH U TBEP/bIX TEll;

® MPUBOIUTH TNPUMEPHI MPAKTUYCCKOTO HCIOIB30BaHUS (U3UYESCKUX 3HAHUH O
TEIUIOBBIX SIBJICHHSIX;

e pemiath 3aJa4yM, WUCIOJB3Ysl 3aKOH COXPAHECHHUS DHEPrHHM B TEIUIOBBIX MPOILECCAX H
GopMynbl, CBs3bIBalOIIME (DU3MYECKUE BEIUYMHBI (KOJMYECTBO TEIUIOTHI, TeMIIeparypa,
yaenbHas TEIUIOEMKOCTh BEIIECTBA, YJACTbHAs TEIUIOTa IUIABJICHHsS, Y/ACIbHAs TEIioTa
napooOpa3oBaHus, yiAedbHas TEIUIOTa CrOpaHMs TOIUIMBA, KOA(MOUIIMEHT MOJIE3HOTO ICHCTBUS
TEIUIOBOTO JIBUTATENIs): HA OCHOBE aHalM3a YCJIOBHS 3aJaud 3alKChIBaTh KPAaTKOE YCIIOBHE,
BBIJICNIATh (DU3UYCCKHE BEJIMYUHBI, 3aKOHBI M (OPMYJIbI, HEOOXOAHMMBIC JUIS €€ DPEUICHHS,
MIPOBOJIUTH PACUYEThl U OIICHUBATh PEATbHOCTH IMOJYUYEHHOTO 3HAYCHUST (PU3UUECKON BEITHUUHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® UCNONBL306AMb 3HAHUSL O MENNI0BbIX SGNCHUX 6 HNOBCEOHEeBHOU JHCUSHU OISl
obecneyenusi b6ezonacHocmu npu 0opaweHuu ¢ nPUOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU,
0J1s1 COXPAHeHUsi 300P06bsl U COONIOOEHUSL HOPM IKOJIOSUYECKO20 NOBCOCHUSl 8 OKPYICarowell
cpede; NpuBOOUMb NPUMEPbl IKOIAOSUHECKUX NOCIe0CmEUll pabomsl 0gueameneil 6HYmMpeHHe20
C2opamusl, Meniosvix U 2UOPOINEKMPOCAHYULL

® paziuuamv Spanuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb 6CeoOuull
xapakmep GyHOAMEHMANbHbIX (UULECKUX 3AKOHO8 (3AKOH COXPAHEHUSl dHEPeUU 8 Meni08blxX
npoyeccax) u 02PAHUYeHHOCMb UCNOIb308AHUSL YACTHBIX 3AKOHO8,

® HAXO00UMb AOEKBAMHYIO NPEONIONCEHHOU 3a0aye QuU3UYecKyro MOoOelb, pa3peuams
npobremy Kak HA OCHO8E UMEIOWUXCA 3HAHULL O MEeNI06bIX SGIEHUSAX C UCHOIb308AHUEM
MamemMamuyeckoeo annapama, max u npu NOMOWiU Memooo8 OYeHKI.

DJIeKTpUUYeCKHe U MATHUTHBIE SIBJICHUS

BbInyCKHUK Hay4YuTCH:

® pACMO3HaBaTh AJICKTPOMATHUTHBIC SIBJICHUS M OOBSICHATH HAa OCHOBE HMCIOIIUXCS
3HAaHUI OCHOBHBIC CBOWCTBA WJIM YCJIOBUSI NMPOTEKAHHWS STHX SIBICHUH: DJICKTPHU3ALHUs Te,
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B3aMMOJICCTBUE 3apsIOB, SJEKTPUUYECKHH TOK M €ro JeWCTBHS (TEINIOBOE, XHMHUUYECKOE,
MarHUTHOE), B3aMMOJICHICTBHE MAarHUTOB, JICKTPOMArHUTHAS MHAYKIUS, JCHCTBUEC MAarHUTHOTO
MoJisi Ha TPOBOAHMK C TOKOM M Ha JBIDKYIIYIOCS 3apsOKEHHYIO 4YacTHIly, JeHCTBUE
AIIEKTPUYECKOTO TIOJISI HAa 3apsDKEHHYIO YaCTHILY, DJIEKTPOMArHUTHBIC BOJHBI, TIPSIMOJIHMHEHHOE
pacmpocTpaHEHHE CBETa, OTPAKCHUE U TIPEJIOMIICHHE CBETa, IUCIIEPCHSI CBETA.

® COCTaBJATh CXEMBbI JJICKTPUUECKUX IETeH C TOCICIOBATEIIEHBIM H IapallIeIbHBIM
COCIMHEHUEM DJIEMEHTOB, pa3jinyas yCIOBHBIC 0003HAYCHHS JIEMEHTOB AJICKTPUUYECKUX IIETIeH
(MCTOYHHUK TOKA, KITF0Y, PE3UCTOP, PEOCTAT, IAMIIOUKa, aMIIEpPMETp, BOIBTMET)).

® WCIOJBH30BaTh ONTHYECKHUE CXEMBI JIJISl TOCTPOCHHS N300paKCHHI B TUIOCKOM 3epKajie
U coduparomeii TuH3e.

® OIUCHIBATh H3YYCHHBIC CBOMCTBA TEN M DIICKTPOMArHUTHBIC SIBICHHS, HCIIOJB3YsI
du3nyecKue BEJIMYMHBL: JJIEKTPUYCCKUI 3apsiji, Ccujia TOKa, SJICKTPUUYECKOE HAmpshKEHUE,
AIIEKTPUIECKOE COMPOTHUBJICHHE, YACIBLHOE COIMPOTUBIICHUE BEIICCTBA, padOTa AJICKTPHUECKOTO
MOJIsI, MOIIHOCTh TOKa, (POKYCHOE pacCTOSIHME W ONTHYECKas CWla JIHH3BL, CKOPOCTh
AJICKTPOMATrHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA; MPU ONMHCAHWHA BEPHO TPAKTOBATH
(GU3NYECKUN CMBICIT HCIOJIb3YEMBIX BEJIWYHMH, WX OO0O3HAYCHUS M CIUHHIBI H3MCPCHHS,
HAXOJUTh (POPMYIIbI, CBS3BIBAIOIINE TAHHYIO (U3NYECKYIO BEIMYUHY C IPYTUMH BETHUYNHAMHU.

® AHAIM3WPOBATH CBOMCTBA TEJI, SJICKTPOMATHUTHEIC SBJICHUS W MPOIECCHI, UCTIOIB3YS
(u3nvecKre 3aKOHbBI: 32aKOH COXPAHEHUS JICKTPUIECKOT0 3apsa, 3akoH Oma Jjis yyacTka e,
3akoH JDxoyns-JleHna, 3aKOH NPSMOJIMHEHHOTO PACHpPOCTPAHCHUs CBETAa, 3aKOH OTPaKCHUS
CBETa, 3aKOH TPEJIOMIICHHS CBETA; MPU STOM pa3jinyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U
€ro MaTeMaTU4YeCKOE BhIPAKEHHE.

® TPHUBOJIUTH NPHUMEPHI MPAKTUYCCKOTO WCIOIB30BAaHUS (U3MUSCKUX 3HAHUU O
AIIEKTPOMATrHUTHBIX SIBJICHHSIX

® pemiath 3a7a4M, UCTIONB3Ys (HU3UUYECKHe 3aK0HBI (3akoH OMa JIJ1s ydacTKa IenH, 3aKOH
Jxoyns-JleHna, 3akOoH MPSMOIMHEHHOTO PacHpOCTpaHEHUS! CBETa, 3aKOH OTPAKEHUS CBETa,
3aKOH TpeTOMIIEHUSI cBeTa) U (POpMyJbl, CBSI3bIBArOIIME (U3NYECKHE BETUYMHBI (CHJIa TOKa,
DIIEKTPUYECKOE HAMpPsDKEHUE, DSIEKTPUYECKOe COMPOTUBIEHHUE, VYAETbHOE COMPOTHUBIICHUE
BEIeCTBa, paboTa IMEKTPUUYECKOTO OIS, MOIIIHOCTh TOKA, (JOKYCHOE PACCTOSIHHE W ONTHYeCKast
CWJIa JIMH3BI, CKOPOCTh AJIEKTPOMATrHUTHBIX BOJH, JJMHA BOJIHBI M YacToTa CBeTa, (hOPMYIIbI
pacdera JIEKTPUYECKOTO COMPOTUBIICHHS MPHUIIOCIIEI0BATEIHHOMUIIAPAIIICTIEHOM COSIMHCHUH
MIPOBOJIHMKOB): HAa OCHOBE aHAJIM3a YCIIOBHUS 3a/1a4W 3alMCHIBATh KPATKOE YCJIOBHE, BBIJICISTH
du3HYecKrue BEIWYUHBI, 3aKOHBI M (OPMYJIBI, HEOOXOIUMBIC IS €€ PEIICHUs, MPOBOIUTH
pacyeThl U OIICHUBATHh PEATBHOCTH TIOTYICHHOTO 3HAUCHUS (PU3NICCKON BEITUIHHEI.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHThCS:

® UCNONBL3068AMb 3HAHUS 00 INEKMPOMACHUMHBIX AGNEHUAX 8 NOBCEOHEBHOU HCUSHU OIS
obecneyenusi 6e30nacHocmu npu 0opaweHuUu ¢ NPUOOPaMU U MEXHUYECKUMU YCMPOUCMEAMU,
0/l COXpaHeHUsi 300p06bs U COONI0OEHUS HOPM IKOJIO2UYECKO20 NOBEOeHUsl 8 OKpYicaroujell
cpede; npusooUms NPUMePbL GIUAHUSL INEKMPOMASHUMHBIX U3TYUEHUU HA HCUBbIE OPSAHUZMYL,

® paziuuamv Spanuybl NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb 6CeoOUUll
xapakxmep @YHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHEHUs JJeKMpPU4ecKkozo 3apsaoa) u
02PAHUYEHHOCMb UCNONIb308AHUSA YACMHBIX 3aKOHO8 (3akon Oma 014 yyacmka yenu, 3aKOH
Iicoyns-Jlenya u op.);

® UCNONBL306AMb NPUEMbL NOCIPOEHUS Pu3UYecKux mooeetl, NOUCKa U QOpMYIUPOSKU
00KA3aMenbCme 6bl0BUHYMBIX SUNOMe3 U Meopemuieckux 8bl80008 HA OCHO8E IMNUPUYECKU
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VCMAHOBNIEHHbIX (PaKmos,

® HAX00UMb AO0EKBAMHYI0 NPEONIONCEHHOU 3a0ade (u3UYecKyio Mooelb, pazpeulambs
npobneMy Kak HA OCHO8e UMEWUXCA 3HAHUL 00 31eKMPOMACHUMHBIX —SGNIeHUAX C
UCNONIL30BAHUEM MATNEMAMUYECKO20 annapama, max u npu NoMowu Memooos OYeHKU.

KBaHTOBbBIE sIBJICHUSI

BbInycKHUK HAYYHTCS:

® pAacro3HaBaTh KBAaHTOBBIC SIBICHUS M OOBSCHATH HAa OCHOBE HMEIOLIUXCA 3HAHUUN
OCHOBHBIC CBOWMCTBA WMJIU YCIIOBHUSI MPOTEKAHUS dTUX SBJICHHIA: €CTECTBEHHAs U MCKYCCTBEHHAsS
pPaIMOaKTUBHOCTh, O-, - U Y-W3Iy4YCHHs, BOSHUKHOBCHHE JIMHEWYATOTO CIEKTpa H3IIy4eHUS
aToMa;

® ONUCHIBATh H3YYCHHbIE KBAHTOBBIC SIBICHUS, MCIONB3YSd (PU3NYECKUE BEIHUUHBI:
MaccoBO€ YHCIO, 3apsAJ0BOE YHUCIO, MEPUOJ MOIypacnaaa, SHepruss (OTOHOB; MPU OMUCAHUU
MPAaBWJIBHO TPAKTOBATh (DU3MUYSCKUH CMBICI WCIIONB3yeMbIX BEIHYWH, MX OOO3HAYCHUS U
SAMHMIIBI U3MEPCHHS, HaXOIUTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIUYHHY C
JPYTUMH BEJTUYHMHAMU, BEIYUCIISITh 3HAYCHNUE (PU3NICCKON BEITUIHHEI;

® AHAIM3MPOBATH KBAHTOBBIC SIBJICHUS, UCIIONB3Ys (PU3NUCCKUE 3aKOHBI M IMOCTYJIATHI:
3aKOH COXPAaHEHUS HHEPIUH, 3aKOH COXPAHEHUS IIEKTPHUYECKOTO 3apsja, 3aKOH COXpPaHCHHS
MacCcoOBOTO 4YHCIa, 3aKOHOMEPHOCTH H3JIyYEHHs] M IOTJIOMICHUS CBETa aTOMOM, MpPH STOM
pa3ianyaTh CIOBECHYIO (POPMYITHUPOBKY 3aKOHA M €70 MaTEMaTHUE€CKOE BhIPaXKECHHE,

® pasnMyuaTh OCHOBHBIC TNPH3HAKH IUIAHETAPHOW MOJETH aTOMa, HYKIOHHOW MOZIEIH
aTOMHOTO 5/1pa;

BbINMyCKHUK MOJIYYUT BO3MOKHOCTh HAYUYHThCS:

® UCNOIBL306aMb NOJYYEHHbIE 3HAHUSL 6 NOBCEOHEBHOU MHCU3HU Nnpu obpaujenuu ¢
npubopamMu U MexHu4ecCKuMu yCmpoucmeamuy (cuemyux UOHUSUPYIOWUX d4acmuy, 003umemp),
0I5l COXpAHeHUsi 300P06bsi U COONOOEHUSL HOPM IKOJOSUYECKO20 NOBEOEeHUsl 8 OKpYicaroujel
cpeode;

® COOMHOCUMb IHEPRUIO CEA3U AMOMHBIX A0ep C 0ePeKmom MAccol,

® NPUBOOUMb NPUMEPHI GIUAHUA PAOUOAKMUBHBIX UZIVHEHUU HA JHCUBblIE OP2AHUZMbL;
HOHUMAMb NPUHYUN OelCMEUsl 003UMempa U pa3iuiams yCl08Us €20 UCNOIb308AHUS,

® NOHUMamb 3IKON02UYecKUe Npoobiemvl, 803HUKAIOWUE NPU UCHOIb308AHUU ATMOMHBIX
INeKMPOCMAHYUL, U NYMU pewleHuss mux npoodnem, nNepcneKmugvbl UCHOIb308AHUS
VAPABIAEMO20 MEPMOSOEPHO20 CUHMES.

DJIeMeHTbI ACTPOHOMMH

BbInyCKHUK Hay4YuTCH:

e yKa3blBaTh Ha3BaHMs iaHeT COJTHEUHON CHCTEMBI, pa3jinyaTh OCHOBHBIC MPU3HAKU
CYTOYHOTO BpalleHHs 3Be3AHOTO HeOa, nBwkeHus Jlynpl, CoNHIIA W TUIAHET OTHOCHTEIHHO
3BE3I;

® TIOHMMATh PA3IUYHS MEXKAY TEIUOIECHTPUYSCKOW M TEeOLEHTPUUECKON CHUCTEeMaMH
MUDa;

BbINMyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

® yKazvlieamv 0OwUe COUCMBA U OMIAUYUS NIAHEeM 3eMHOU 2cpynnvl U NIaHem-
eueanmos; manvix men ConHeuHou cucmemvl U OONGWIUX NIAHEM, NONb308AMbCA KAPMOU
36€30H020 Heba Npu HabIIOOEHUSAX 36€30H020 Hebd,

® pazuuamv OCHOGHbIE XAPAKMEPUCMUKU 36e30 (pasmep, yeem, memnepamypa)



COOmHoOcuUnbs yeem 36e300bl C ee meMnepamypod;
® pasziudamsv cunomesvl O npoucxoofcdeﬂuu Conneunoti cucmemsnl.



Conep:kanue y4eOHOro npeamera

VYyeOnas nporpamma 10 kmacca paccuumtana Ha 70 4yacoB (2 4Yaca B HEHAENIO).
JlaGopatopHbIx paboT — 4 "aca, KOHTPOJIBHBIX paboT —5 vacoB. CoaepikaHue Kypca COOTHOCHTCS €
paboueii mporpamMmoi mpenMeTHOW JmHUK yueOHMKOB «Kiaccmdeckuit kype» 10-11 kimaccer
(IlaTanuna A.B., M.: IIpocBemenue 2017 r.)

Ne Paznen KonnuectBo KonTposibHas Jlaboparopubie
4acoB pabora paboThl

1. Beenenue. @usnka u pusnyueckue 1
METO/Ibl U3YUCHUS TTPUPOIBI

2. MexaHuka 25 2 2

3. OcHOBBI MOJIEKYJISIPHO- 10 1 1
KMHETUYECKOU TEOPUH

4, OCHOBBI TEPMOJIMHAMUKHU 8 1

5. OCHOBBI JIEKTPOAMHAMUKHU 24 1 1

Peseps 2 yaca

Hroro 70 gyacos

BBenenue. @u3uka u pusnyecKkue MeToAbI H3yYeHHUs MPUPOABLI

O®uzuka — Hayka o mpupone. dusnueckue Tena u sBiueHus. Habmrogenuwe u omucaHue
buzndeckux sBicHUH. DOU3NYECKHA OKCIEPUMEHT. MOJEIMpoBaHUe SBICHUW W OOBEKTOB
npupoapl. dusnyeckue BEIMUMHBI W HUX HU3MEpeHHe. TOYHOCTh M MOTrPEUIHOCTh H3MEPEHHI.
Mexnynapoanas cuctema enuHuI.Du3snyeckue 3aKOHbBI U 3aKOHOMEpHOCTH. Du3nKa U TEXHHKA.
Hayunbiit meton noznanus. Ponps pusnku B popMHpoBaHUH €CTECTBEHHOHAYUYHON IPaMOTHOCTH.

Mexannuyeckue siBJeHUs

Mexanuueckoe JBH)KeHUE. MarepuanbHas TOYkKa KakK MoOJenb (U3MYecKoro Tena.
OTHOCUTENBHOCTh MEXaHW4YecKoro aABmxkeHus. Cucrema ortcuera. Dusnueckue BEIUYUHBI,
HEOOXOMUMBbIEC MJI OMHCAHUSA JBUKCHHS M B3aMMOCBSA3b MEXIy HUMHU (MyTh, MepeMelleHue,
CKOPOCTh, YCKOpEHHUE, BpeMs [BIKEHUs). PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JIBWKeHHE. PaBHOMepHOE ABMkKeHUE N0 OKpykHOCTU. [lepBbIil 3akoH HproToHa u nHepuus.Macca
tena. [lnotHocte BemiectBa. Cuna. Enunuiel cunbl. Bropoit 3akoH Herorona. Tperuii 3akoH
Herotona. CBobogHoe mnaaenue ten. Cuna TsKecTH. 3aKOH BCeMHpHOTo TsaroteHus. Cuna
ynpyroctu. 3akoH ['yka. Bec Tena. HeBecomocTh. CBsI3b MeXay CHUJION TSDKECTH W Maccoil Teina.
Hunamometp. PaBHOneiicTByromas cwia. Cuna TpeHusa. TpeHue CKOJIbKEeHUs. TpeHue MOKOs.
Tpenue B Ipupoje U TEXHUKE.

Nwmnynee. 3akoH cOXpaHEHUsS UMITyNbca. PeakTuBHOE nBMkeHHE. MexaHuyeckas pabora.
MomHocts. OHeprusi. IloTeHnuanbHas U KuHeTHueckas sHeprus. lIpeBpaileHue omHOrO BUIA
MEXaHUYECKOM IHEPTUU B APYroi. 3aKOH COXpPaHEHUs MMOJTHOW MEXaHUYECKON IHEPTUH.

VYcnoBusi paBHOBECHSI TBEPJOrO Teja, UMEIOIIETO 3aKPEIUVIEHHYIO OCh JIBH>KEHHsS. MOMEHT
CHJIBL.

OCHOBBI MOJIEKYJISIPHO-KHUHETHYECKOI TeOpHH

Ctpoenne BemecTBa. ATOMBI W MOJIEKYJIbl. TEIUIOBOE NBUKEHHE aTOMOB W MOJIEKYIL.
B3aumopeiicTBue (mpuTsHKEHHE U OTTAJIKMBAHUE) MOJICKYII. TeroBoe paBHOBecHe. Temmeparypa.
CBsi3b TeMIepaTypbl CO CKOPOCTBIO XAOTHYECKOIO JBM)KEHMSI 4YacTWUll. BHYTpeHHss1 »Heprus.
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PaGota m Termomnepenada kKak crocoObl W3MEHEHUs BHYTpPeHHEH sHepruum Tena. KomudecTBo
TEIUIOThl. 3aKOH COXpaHEHMs M IPEBpAIICHMsI SHEPruu B TEIUIOBBIX Mpoueccax. Vcnapenue u
KoHAeHcauud. IloriomieHne »sHepruM NpU UCHAPEHUM JKUJIKOCTH U BBIACIECHUE €€ IpU
KOHAeHcauuu mnapa. Kumenue. 3aBUCHMMOCTh TemmepaTypbl KUIEHMsI OT JAaBiieHUs. BiaxHocTb
BO3/yXa.

OCHOBBI TEPMOJAMHAMMKH

PaGora raza npu pacmupenuu. [IpeoOpa3oBanus sHEpruu B TEIUIOBBIX MallliHAX (MapoBas
TypOWHa, IBUTATEIh BHYTPEHHETO CTOPaHMs, peaKTUBHBIN apurarens). KI1/] TeroBoi ManuHeI.

OCHOBBI JIEKTPOAMHAMHU KU

DJeKTpUYecKoe MmoJie Kak 0coObIi B MaTepuu. HanpsyKeHHOCTD 3JIEKTPUYECKOTO TIOJIS.
JleiicTBHE 31EKTPUUECKOT0 MO Ha AeKTpudeckue 3apsiibl. Konaencarop. Oueprus
AJIEKTPUYECKOTO I10JIsI KOHJEHCaTopa.

OnexTpuueckuid TOK. VICTOUYHUKM DJIEKTPUUECKOTO TOKa. OJEKTpUYEecKass LeNb U €€
cocTaBHble yacTH. HampaBieHue W JEHCTBUS 3JIEKTpUYECKOro Toka. HocuTenu sneKTpudecKux
3apAnoB B Metauiax. Cuiia Toka. DIIEKTPUUECKOE HaIpsKEHUE. DIEKTPUYECKOE CONPOTUBIICHUE
IIPOBOJIHUKOB. EIMHUIIBI CONPOTUBIIEHUA.3aBUCUMOCTD CUJIbI TOKA OT HanpsbkeHus. 3akoH Oma i
ydyacTka Uenu. YJaenbHoe conpoTtuBieHue. Peocrarsl. IlocnenoBarenbHoe  coeIMHEHHE
npoBoAHMKOB. IlapamienbHoe coequHeHHe NTPOBOAHUKOB.PaboTa 3yeKTpuyeckoro Mmojs 10
NEPEMELICHUIO  AJIEKTPUYECKUX 3apsAfoB. MOIIHOCTh 3jeKTpuyeckoro Toka. HarpeBanue
IIPOBOJAHMKOB AJIEKTPUUYECKUM TOKOM. 3akoH /oy - JleHna. DiekTpuiyeckue HarpeBaTelbHbIE U
ocsetutenbHble NpuOopel. KopoTkoe 3aMmbikanue. Tok B pa3iuyHbIX Cpeiax.

Pe3eps (2 yaca)

YyeOnass nporpamma 11 kmacca paccumtana Ha 70 uyacoB (2 4aca B HEHAETIO).
JlaGopaTopHbIX paboT — 4 yaca, KOHTPOJIBbHBIX paboT —5 yacoB. CozepikaHue Kypca COOTHOCHUTCS C
cpabouell mporpammoil mnpenMeTHoOM JuHMU ydeOHHMKOB «Kimaccmueckuit kype» 10-11 kiaccsl
(ITaranuna A.B., M.: Ilpocsemienue 2017 r.)

Ne Pasznen Komunuectso KoHnTponbHas JlaGopatopHsble
4acoB pabota paboTHI

1. MaruuTtHoe nosie 5

2. DNeKTpOMarHuTHasE WHIYKITUs 7 1 1

3. OJeKTpOMarHUTHbIE KoJeOaHUs U 10 0 0
BOJIHBI

4. OnTuka 15 1 2

S. KBanroBas ¢uzuka 17 2 1
Ctpoenne Beenennoit 7
IToBTOpEeHME 7 1

Peseps 2 yaca

Htoro 70 yacos
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OCHOBBI JIEKTPOAMHAMMKH (MIPOJ0JIKEHHE).
MarauTtHoe moJie

B3aumoneiictBue TOkoB. MarHutHoe mojie Toka. MaruutHas uHaykiusa. Cuna Awmrmepa.
Cuna Jlopenua.

3J'IeKTp0Mal"HI/ITHaH HHAYKUUSA

SIBneHHE DSJEKTPOMAarHUTHON MHAYKUMU. MAarHuTHbeIi NMOTOK. 3aKOH 3JIEKTPOMarHUTHOU
unaykuuu. [IpaBuno Jlenna. Camounnaykuus. MHIyKTUBHOCTH. B3auMOCBSI3b 3JEKTPUUYECKOTO U
MarHMTHOT'O IOJI€H. DJIEKTPOMAarHUTHOE IOJIE.

3J'IeKTp0Mal"HI/ITHbIe K0J1e0aHUS U BOJIHBI

CBobonHbie KoneOaHUs B KojieOaTeabHOM KOHType. [lepron cBOOOAHBIX 3IEKTPHUYECKUX
koseOanuii. IlepeMeHHBI OSneKTpUYecKwii TOK. ['eHepupoBaHUE JIIEKTPUYECKOHW HSHEPTHH.
Tpanchopmarop. Ilepemadya 37eKTpHUECKON SHEpPruH. DIEKTPOMArHUTHBIE BOJHBL (CBOMCTBa
ANIEKTPOMArHUTHBIX BOJIH. [IpuHIMne! paguocssasu. TeneBuaeHue.

Onruka
CBeToBbBI€ BOJIHBI.

CkopocTh CBETa M METOJIbl €€ HM3MEpEHHUs. 3aKOHbl OTPAKEHUS M IPEJIOMIICHUS CBETA.
BonHoBble cBOiCTBA cBeTa: AUCIIEpCHs], UHTEpPEPEHLIUs CBETa, AU paKius cBeTa. KorepeHTHOCTb.
ITonepedHocTh cBETOBBIX BOJH. [lossgpu3anus ceera.

9J1eMeHTBI TECOPHUHA OTHOCUTEJIBHOCTH

[locTynaTtel TeOpUM OTHOCUTENBHOCTH. [IpUHIMI  OTHOCHUTENBHOCTH  DWHILITEHHA.
[TocTostHCTBO cKOpocTH cBeTa. [IpocTpaHCTBO M BpeMsi B CIENUATBLHON TEOPUU OTHOCHTEIIBHOCTH.
PensaruBuctckast nuHamuka. CBsi3b MacChl C DHEPrUeH.

H3nydeHus U CieKTpbI

PasnuuHble BUABI DIEKTPOMAarHUTHBIX M3IYyYEHUW M HUX IPAKTUYECKOE IMPUMEHECHUE!
CBOWCTBA W MpHMEHEHHE HH(PAKPACHBIX, YIbTPA(pHUOIETOBBIX U PEHTI€HOBCKUX H3ITyYCHUH.
IIIxana >1€KTPOMarHUTHBIX U3JIy4ECHUM.

KBanToBas ¢pusuka

I'unoreza Ilnanka o xBanTax. Poro3ddexr. YpaBHenue DiinmreitHa A GoTorddexra.
®otonbl. ['unoreza ne bpoiias o BONHOBBIX cBoMcTBax uactull. KopnyckynsipHO-BOTHOBOM
nyanu3M. CooTHouieHue HeornpeneneHHocT [eitzendepra.Ctpoenue atoma. Omnbitel Pesepdopra.
KBantoBbie noctynars! bopa. Mcnyckanue u nornomenue ceeta aromoMm. Jlazepsl.

Mopenu cTpoeHHs aTOMHOTO siipa: MPOTOHHO-HEUTPOHHAsI MOJENb CTPOEHHUS ATOMHOTO
anpa. Snepueie cunbl. JleekT Macchl U SHEPrUsl CBSI3W HYKJIOHOB B sfpe. SlepHas sHepreTHka.
BiustHue uoHM3MpylOWIeW paaMallMM  Ha OKUBble OpraHu3Mbl. Jlo3a u3dydeHUs, 3aKOH
PaAMOAKTUBHOTO paclaja U €ro CTaTUCTHYECKUN XapakTep. DIeMEHTapHbIC YaCTHUIIbI: YACTHUIIBI U
aHTUYacTUIbl. DyHIaMEHTAIbHBIC B3aUMOACHCTBUS
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Crpoenue Bcesennoit

Crtpoenue comuneyHoit cucrembl. Cucrema «3emist — Jlynay. O6mme cBenenus o ComHie
(BuI B TEJIECKOM, BpalleHHE, pa3Mephl, Macca, CBETMMOCTb, TEMIIEpaTypa COJIHIIA U COCTOSHUE
BEILIECTBA B HEM, XMMHU4YECKUU cocTaB). MIcTOUHMKM 3HEpruum U BHyTpeHHee cTpoeHue CouHIla.
®dusnueckas npupoja 38e31. Hama [ManakTuka (cocra, cTpoeHue, IBIKEHHUE 3Be3]] B ['anakTuke u
ee Bpauienue). [IporcxoxaeHue 1 3BOJIONMS TATAKTUK U 3BE3]1.

IToBTOpEHue.

KonTposb ypoBHsi 00ydyenusi. ®Pusuka 10 kiace.

Ne HaunmenoBanue Hcrounuk Koaudukarop Koaudukarop
pa3/IeNioB U TEM EI'D BIIP
1. | KontponbHas pabota | Junaktuyeckue MaTrepuabl 1.1.1-1.1.9 2.1-2.6
Nel «Ocnoewi ®uszuka 10 xkiacc / A.E.Mapos,
KUHeMamuxu E.A.Mapom. - M.:
2. | Koutponsnas pabora | M3marensctBo «/Ipodar, 2014 r. 1.2.1-155
Ne2 «Ocnoewr Temaruueckue KOHTpPOJIbHBIE U
OUHAMUKU U 3aKOHbL | CAMOCTOSITEJIbHBIE pabOThl IO
COXPAaHeHUs1» ¢busnke 10 KJ1acc /
3. | Konrponsnas padora | O.M.I'pomuesa. - M.: 2.1.1-2.1.17 3.1-3.7
Ne 3 «OcHosbl HznmarenasctBO «OK3ameny, 2012
MOIeKYIAPHO- r.
KUHemuueckou
meopuuy
4. | KonrponpHas pabota 2.2.1-2.2.11
Ne 4 «Ocnogur
MepMOOUHAMUKUY
5. | KonrponbHas pabdota | AugakTHUeCKUe MaTepUabl 3.1.1-3.2.10 4.1-4.7
Ne 5 «3axonwbi ®usuka 11 knacc / A.E.Mapos,
NOCMOSAHHO20 E.A.Mapon. — M.:
MoKay. W3narensctBo «/Ipodar, 2014.

Temarnueckue KOHTPOJIGHBIC U
CaMOCTOSITeNTbHBIE PAaOOTHI IO
¢uzuke 10 xiacc /
O.N.I'pomuea. — M.:
HznmarenncTBOo «OK3aMen», 2012
T.

Tembl 1a00paTOPHBIX U NpaKkTHYecKuX padot B 10 ki1acce
JlabopaTtopHnas padota Nel «M3mepenne ko3 huimeHTa TpeHUs CKOIBKEHUS
JIaGoparopHas pabota Ne2. «3yueHue 3akoHa COXpaHEHUsI MEXaHHUUECKOW YHEPTUM.
JIaGoparophas pabota Ne3 «DxcnepuMeHTabHas nposepka 3akoHa I'eii-Jlroccaka
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JlabopaTtopHas pabota Ned. «M3mepenne DJIC u BHYTpEHHETO CONMPOTHBICHHUS MCTOYHHKA

TOKa.
KonTpoJs ypoBHsi 00y4enust puszuku B 11 kiacce
No Haumenosanue Hctounuk Konudukarop Konudukarop
pa3aesoB U TEM EI'D BIIP
Kontponbnas padora Nel | JlumakTudeckrue MaTepuaibl 3.3.1-3.4.7 4.4-4.5
«nexmpomacnumnas | Ousmka 11 xace /
UHOYKYUSLY» A.E.Mapon, E.A.Mapon. —
2. | Konrponsnas padora Ne2 | M.: M3narenscTBo 3.5.1-3.6.12 4.6-4.7
«Onmukay «dpodar, 2014. 41-4.3
3. | KoutponbsHas pabora Ne | Temaruueckue 5.1.1-5.3.6 5.1-54
3 u Ned«Keanmoesas KOHTPOJILHBIE 5
Pusuxar CaMOCTOSITeNIbHbIE  PabOThI
4.| KonrponbHast pabora Ne |10 ¢usuke 11 xmace /| 2.2.1-22.11
S5«Ilosmopenuey O.lM.I'pomuesa. — M.
HsznmarenscTBO  «IK3aMEH»,
2012 ..

JlabopaTopnass padora Nel: V3yueHue 37€KTpOMarHUTHON MHIYKIUU.

Jladoparopnasi padora Ne2: V3aMepeHue nmokasaress nMpejoMIICHUs CTEKIIA.

JlaGoparopHasi pa6ora Ne3: I3MepeHue JJIMHBI CBETOBOM BOJIHBI.

JlabopaTopnasi paGora Ne4: «I3yueHune TpeKoOB 3apsHKEHHBIX YaCTHID.
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