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INJIAHUPYEMBIE TIPEJMETHBIE PE3YJIbTATBI OCBOEHUSA ®U3UKHU

Pabouas nporpamma no ¢usuke 9 kKjgacc cocTaBieHa Ha OCHOBE PUMEPHON IPOrPaMMBI
OCHOBHOTO 0o01Iero oopazoBanusi ®I'OC.

B paboueit mporpamme mo ¢usuke s 9 KJIacCOB OCHOBHOM IIKOJIbI, COCTABJICHHOW Ha
OCHOBE (heIepaTbHOT0 rOCyIapCTBEHHOI0 00pa30BaTeIbHOIO CTaHAAPTa, ONpeeNeHbl TPeOOBaHUS
K pe3yJibTaTaM OCBOEHHS 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00IIIEro 00pa3oBaHMUsL.

BbINyCKHUK HAYYHMTCS:

e coOmogaTh mpaBHia OE30MaCHOCTM M OXpaHbl TpyAa Mnpu paboTe C y4eOHBIM U
1a00paTOpPHBIM 000PYIOBaHHEM;
® [IOHUMAaTh CMBICJI OCHOBHBIX (DU3MUECKUX TEPMUHOB:

duznueckoe Teno, GpuznUecKoe ABieHue, PU3ndecKkas BeIUYNHA, €AUHUIIBI U3MEPECHHUS;

® pacrmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO PEIIUTH MPU MOMOIIH (HU3NIECKUX METOJIOB;
aHAJIM3UPOBATh OTAEJIbHBIE 3Talbl MPOBEIEHUS UCCIECJOBAHUM U HMHTEPIPETUPOBATH PE3YJIbTAThHI
HaOII0/IEHUH U OTBITOB;

® CTaBUTH OMBITHI 10 MCCIECIOBAHNIO (DU3NYECKUX SIBICHUH WM (PU3NIECKUX CBOHCTB TEI
0€3 KCIOJIb30BaHUS MPSAMBIX MU3MEPEHUH; MPH 3TOM (QOpPMYIUPOBaAThH MpodieMy/3agady yaeOHOro
SKCIIEPUMEHTa; COOHUpaTh YCTAHOBKY W3 MPEIJIOKEHHOIo OOOpYyIOBaHUS; IMPOBOIAUTH ONBIT U
(dbopMynHupOBaTh BHIBOJIBI.

® IOHMMATh POJIb IKCIIEPHUMEHTA B MOJIyYCHUH HAYYHOH HH(OpMaIum;

® [POBOJUTH IPSIMbIE U3MEPEHMS] PU3NUECKUX BEJIUYMH: BpPEMs, pacCTOSIHUE, Macca Tela,
o0BeM, cuiia, TeMiepaTrypa, arMocepHoe AaBlieHHe, BIaKHOCTh BO3/1yXa, HAPsDKEHUE, CHIIa TOKa,
paananroHHbIi (POH (C MCIOJB30BaHUEM J03MMETpa); MPU 3TOM BBIOMpAaTh ONTHUMAJIbHBIN c1I0cO0
M3MEpEHUS U UCII0JIb30BaTh MPOCTEHIIINE METO/IbI OIIEHKU MOTPEITHOCTEH N3MEPEHHIA.

® IIPOBOJUTH HCCIEJAOBAHHE 3aBUCHMOCTEH (H3UYECKUX BEJIWYHH C HCIIOIBb30BaHUEM
NpsIMBIX HM3MEPEHMI: TMpPU 3TOM KOHCTPYHPOBAThb YCTAaHOBKY, (DUKCHpPOBaTh pE3YyJbTaThl
MOJTyYEHHOM 3aBHCUMOCTH (PU3MYECKUX BEJIIMYMH B BUAE TaOIMIl U TpaduKOB, AeTaTh BBIBOJBI MO
pe3yJibTaTaM HCCIe0BaHNUS;

® IPOBOJUTH KOCBEHHBIE M3MEPEHHUs (PU3MUYECKUX BEIMUYMH: NPH BBHIIOJHEHUU HM3MEPEHUI
coOupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MpPENJ0KEHHOM HMHCTPYKIMH, BBIYUCIATH
3HAUEHUE BEJIMYMHBI M aHAJIN3UPOBATh IOJYYEHHBIE PE3YJIBTAThl C YYETOM 3aJaHHOM TOYHOCTU
U3MEPEHMUI;

® AHAIM3MPOBATH CHUTYALUU MPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa, y3HaBaTh B HHUX
MPOSIBJICHUE M3YYEHHBIX (PU3UYECKUX SIBICHUH WM 3aKOHOMEPHOCTEW M NMPUMEHATh UMEIOIINECs
3HAHUA JUIS UX OOBSICHEHNUS,

® [IOHMMAaTh NMPUHLUIBI AEHCTBHUS MAIIWH, IPUOOPOB U TEXHUYECKUX YCTPOHCTB, YCIOBHUS
ux 0e30MacHOro HCMOJb30BaHUS B IOBCEJIHEBHOM KH3HU; HCIOJIB30BaTh MPH BBINOJIHEHUU
y4eOHBIX 3a/lad Hay4HO-TIOMYJISIPHYIO JUTepaTypy O (U3HYECKHX SIBICHMAX, CIPAaBOYHBIC
Marepuainsl, pecypcel IHTEpHET

BbINyCKHUK MOJIYYHT BO3MOKHOCTh HAYYHUTHCH:

® O0CO3HaBaThb IIEHHOCTb HAy4YHBIX MHCCJIENIOBAaHUM, pOJIb (QU3UKU B PACIIUPEHUU
MIpe/ICTaBICHU 00 OKPY’KaIOLEM MUPE U €€ BKJIaJ B YJIy4llIEeHUE KauecTBa KU3HU; HCIOJb30BaTh
IIPUEMBI TOCTPOCHUSI (PU3UUYECKUX MOJieNell, moucka u (OpMYIMPOBKH JT0OKA3aTEIbCTB BBIIBUHYTHIX
TUIOTE3 U TEOPETUUECKUX BBIBOJOB Ha OCHOBE SMIIMPUYECKH YCTAHOBJICHHBIX (PAKTOB;

® CpPaBHUBATh TOYHOCTh U3MEPEHUS (PU3MUYECKHX BEIMUYUH MO BEJIMYMHE UX OTHOCHUTEIBHON
MOTPEIIHOCTH MPH MPOBEIEHNUN PSIMBIX U3MEPEHUM;

®CaMOCTOSITENILHO TPOBOAMTH KOCBEHHBIE H3MEPEHUS M HCCIEeOBaHUA (PU3UUYECKUX
BEJIMYMH C HMCIIOJIb30BAHUEM DPA3JIMYHBIX CIIOCOOOB M3MEpeHUs (PU3UYECKUX BEIMYUH, BHIOMPATH
CpelICcTBa HM3MEPEHHUsI C Yy4eTOM HEOOXOJMMOW TOYHOCTH HU3MEPEHUM, OOOCHOBBIBATH BHIOOP
crioco0a W3MEpEHHUs, aJIeKBaTHOI'O IOCTABJIEHHOW 3a7aye, MPOBOIUTH OIIEHKY JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yIbTaTOB;



®BOCIIPUHUMATh HMHPOPMALUIO (PHU3HMUECKOTO COACpKaHUS B HAY4YHO- MOIMYJISPHON
JUTEepaType U CpPEeACTBaX MaccoBOW HH(pOpMAlMM, KPUTHMYECKH OLEHHUBATh IOJIyYEHHYIO
nH(pOpMAIINIO, aHATM3UPYS €€ COIep)KaHue U JaHHbIe 00 UICTOUYHUKE HH(pOpMAINH;

eCO3/1aBaTh COOCTBEHHbIC MMCbMEHHBIE U YCTHbBIE COOOIIEHUS O (PU3MUECKUX SBICHUAX HA
OCHOBE HECKOJbKHX HCTOYHHMKOB HMH(OpPMAILMU, CONPOBOXKIATh BBHICTYIUICHHE IPE3EHTALUEH,
YUUTBIBasi 0COOCHHOCTH ayTUTOPUU CBEPCTHHKOB.

Mexanu4yeckue siBJICHHSA

BrinmyckHuK Haydures:

®pACcIO3HAaBaTh MEXAHUYECKHE SBJICHHUS U OOBSCHATh HA OCHOBE MMEIOLIMXCS 3HAHWH
OCHOBHBIC CBOMCTBA MJIM YCJIOBMS INPOTEKAHUs ITUX SBICHUN: PABHOMEPHOE U HEPABHOMEPHOE
IBUKCHHE, PABHOMEPHOE M PaBHOYCKOPEHHOE IIPSMOJIMHEHHOE IBW)KCHHE, OTHOCHUTEJIBHOCTD
MEXaHUYECKOTO JIBIKEHHS, CBOOOIHOE MaJeHHE Tell, PAaBHOMEPHOE IBM)KEHUE IO OKPY)KHOCTH,
MHEpLHMs, B3aUMOJECHCTBUE TEJl, PEaKTUBHOE IBI)KCHHE, IIepejadya JaBJICHHs TBEPABIMU TEJIaMU,
KHUIKOCTSIMA W Ta3aMHu, aTMOC(EepHOE JaBJCHHE, IUIABAHUE TEJ, PaBHOBECHE TBEPIBIX Tell,
UMEIOIMX 3aKpPEIUIEHHYI0 OCh BpallleHus, KojeOaTeabHOe [BHUXKEHHE, PE30HAHC, BOJIHOBOE
JBUKEHHE (3BYK);

®OIIMCHIBATh M3YYEHHbIC CBOWCTBA TEJl U MEXAHUYECKHE SIBICHUS, HCIONb3Ys (U3NYECKUE
BEIMYMHBL: IIyTh, IEpeMEIleHHe, CKOpPOCTh, YCKOpEHHE, Iepuoj]] oOpalleHus, Macca Tea,
IUIOTHOCTh BEUIECTBA, CHJIA (CHjla TSKECTH, CHJIa YIPYIOCTH, CUJla TPEHMs), JaBJICHUE, UMITYJIbC
TeNa, KMHETHYECKas SHeprus, MOTEHLUalbHas SHEprus, MexaHudeckas padoTa, MexaHHUYecKas
motrHocTb, KIIJI mpu coBepiiieHun paboThl ¢ UCIIOJIB30BAaHUEM MTPOCTOI0 MEXaHU3Ma, CUjla TPEHUS,
aMIUIUTY/a, [IEPUOJ M YacToTa KosieOaHUM, JUIMHA BOJHBI U CKOPOCTh €€ PacHpOCTpPaHEHUs; MpH
OIHMCAaHUU MIPABWIIBHO TPAKTOBATh (PU3HUECKUN CMBICI UCIOJIb3YEMBIX BEJIMUMH, UX 0003HAYEHUS U
€MHULIBl U3MEPEHUs, HAaXOAUTh (OPMYJIbl, CBS3BIBAIOLIUE MAHHYIO (U3UYECKYIO BEIUYHHY C
JAPYTMMHU BETMYUHAMU, BBIYUCIATH 3HaU€HUE (PU3NYECKON BETMUHHBI;

® QAHAIM3UPOBATH CBOMCTBA TEJ, MEXAHWYECKHUE SBIIEHHUS U IPOLECCHI, MCIOIb3Ys
(¢u3nyecKkne 3aKOHBI: 3aKOH COXPAHEHHS OHHEPIHM, 3aKOH BCEMHPHOTO TATOTEHUS, MNPUHIUI
CYNEepHo3UIMU CUIl (HaxoxaeHue paBHoaeicTBytomeit cuisl), I, I u Il 3axonsl HetoToHa, 3akoH
COXpaHEHUs MMITyJbca, 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumena; MpH 3TOM pa3ivyaTh
CIIOBECHYIO (DPOPMYJIMPOBKY 3aKOHA M €r0 MaTeMaTHUECKOE BhIPa)KEHUE;

® pa3iMyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3NUECKUX MOJENEH: MaTepuanbHas TOUKa,
MHEpLUaIbHas CUCTEMA OTCUETA;

epelIaTh 3a/a4M, MCIOb3ys (U3NYECKHe 3aKOHbI (3aKOH COXPAHEHMs SHEPruH, 3aKOH
BCEMHMPHOI0 TAroreHus, npuHuun cynepnosunuu cwi, I, II m III 3akonsl Herorona, 3akoH
COXpaHEeHMs UMIYJbca, 3aK0oH ['yka, 3akoH [lackans, 3akoH Apxumena) U (opMyJbl, CBI3bIBAIOIINE
¢u3nyeckue BeNMYUHBI (IIyTh, CKOPOCTh, YCKOpEHHE, Macca Tela, IUIOTHOCTh BEIIEeCTBAa, CHIIA,
JaBlieHHE, UMITYJIbC Tella, KHHETUYeCKast SHEPTHsl, MOTeHINaIbHAs SHEPT s, MeXaHnveckas padora,
MexaHnuueckas mourHocTh, KIIJ[ mpocToro mexanusma, cuiia TPEHHsI CKOJIbKEHUS, KOd()PUIIHEHT
TpPEeHHUs, AaMIUIUTyAa, TEpHOoJ M dYacToTa KoyieOaHWM, JJIMHA BOJHBI M CKOPOCTH €€
pacnpocTpaHeHHs): Ha OCHOBE aHajlK3a YCJIOBMS 33/Ja4l 3allMChIBaTh KPAaTKOE YCIOBHE, BBLIEIAThH
¢bu3nveckre BeIMYUHBI, 3aKOHBI U (OPMYIIbI, HEOOXOJUMBbIE JJIS €€ PELIeHUs, TPOBOUThH PACUETHI
Y OLIEHHBATh PEAIbHOCTD MOJIYYEHHOTO 3HaYeHHsI (PU3NUECKON BETHUNHBI.

BpINyCKHMK ITOJIyYUT BO3MOKHOCTh HAYYUTHCS:

®JICIIOJIB30BAaTh 3HAHUSA O MEXAHWYECKHX SIBICHUSAX B IIOBCEJHEBHOW JKU3HU JUIS
oOecniedyeHns 0e30MacHOCTU MpHU OOpalleHruu ¢ NMpuOOpaMu U TEXHUYECKUMHU YCTPOMCTBAMH, IS
COXpaHEHMs 37I0POBbA M COOJIOJEHUS HOPM SKOJOIMUYECKOrO TOBEACHUS B OKpYXKaroleil cpene;
MPUBOJIUTh TPUMEPHI TMPAKTUYECKOTO HCIOJIb30BaHUS (U3MUECKUX 3HAHMM O MEXaHHYECKUX
ABICHUSX M (DU3MYECKHX 3aKOHAX; IMPHMEPHl HCIIOJIB30BAaHUS BO300OHOBISIEMBIX HCTOYHHKOB
OHEPrUH; SKOJOTUYECKUX MOCIEACTBUM HCCIEN0BaHN KOCMUYECKOTO TPOCTPAHCTB;

epasnMyaTh TPAHULIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh BCEOOIINIA XapakTep
(GyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPaHEHHsS MEXAaHWYECKOH HHEpPruu, 3aKOH COXPAHEHUs
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UMITYJIbCA, 3aKOH BCEMHUPHOI'O TATOTEHMS) U OTPAaHMYEHHOCTb HCIOJIb30BAHMSI YACTHBIX 3aKOHOB
(3akoH ['yka, Apxumena u ap.);

®HAXOJIUTH aJICKBATHYIO MPEAJIOKEHHOH 3a/1a4€ (PU3MUYECKYIO0 MOJIEIb, pa3pemaTh MpooieMy
KAaK Ha OCHOBE MMEIOIUXCS 3HaHUH 110 MEXaHHUKE C MCIIOIb30BaHUEM MaTEMAaTHYECKOrO aImapara,
TaK Y IIPU IOMOILIY METOAOB OLICHKHU.

TenJioBble sIBJICHUA

Buvinycknuk nayuumca:

®pAcCIO3HaBaTh TEIJIOBBIE SIBJICHUSA M OOBACHATh Ha 0a3e MMEIOIIMXCS 3HaHUI OCHOBHBIE
CBOWCTBA WJIM YCJIOBUSI IPOTEKaHWsI 3TUX sBICHUU: IudQy3us, U3MEHeHue oObema Ten IpH
HarpeBaHuu (OXJKICHUHU), OONbIIAsT CKHUMAEMOCTh Ta30B, Mayias CXKHMaeMOCTh JKUAKOCTEH W
TBEPABIX TeEJ; TEIUIOBOE DPABHOBECHE, HCIAPCHME, KOHACHCAUWs, IUIaBJICHUE, KPUCTaJUIM3aLus,
KMIIEHHE, BIAQXHOCTh BO3[yXa, pa3JIMyHbIe CIOCOOBI Terjonepenayn (TEeIIoNnpOBOIHOCT,
KOHBEKIMS, U3Iy4YE€HHUE), arperaTHble COCTOSHUS BELIECTBA, MOIJIOUIEHUE SHEPTUH NIPH UCHaApEeHUU
KHUJKOCTU U BBIAEJIEHUE €€ MpU KOHJCHCAllMM Iapa, 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT
JIaBJICHNUS;

®OMNUCHIBATh HM3YYEHHbIE CBOWCTBA TE€J U TEIUIOBBIE SIBJICHUS, MCIONb3Ys (PU3NYECKUE
BEJIMYMHBL: KOJMYECTBO TEIUIOTHI, BHYTPEHHSsSI DHEPrUs, TEMIEpaTypa, yAeidbHas TEIUIOEMKOCTb
BELIECTBA, y/EJIbHAs TEIJIOTA IUIABJICHMUS, Ye/IbHAs TEIJIOTa Mapoo0Opa30BaHus, yAeabHas TEIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT IOJE3HOro AEHCTBHS TEIUIOBOTO JBUTATelNs; NPU OMHUCAHUU
MPAaBUIHHO TPAKTOBATHh (PU3UUECKUN CMBICI MCIIOJIB3YEMbIX BEIMYHMH, UX 0003HAUCHUS U €AMHUIIBI
U3MEPEHUs, HaXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYK (QU3UYECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMH, BBIYHUCIISITh 3HAYCHNE (PH3UUECKON BEITMYMHBI;

®aHAJIN3UPOBATh CBOMCTBA TEJl, TEIUIOBBIE SIBICHMS M IPOLECCHI, MUCIOJB3YS OCHOBHBIE
I10JIO’KEHHSI aTOMHO-MOJIEKYJIIPHOTO YUYE€HHUS O CTPOCHUH BELIECTBA U 3aKOH COXPAHEHHUS SHEPTUH;

® pa3nMyaTh OCHOBHBIE NPU3HAKM HM3YUYEHHBIX (DU3MUECKUX MOJEIEeH CTPOEHHs Tra3oB,
XKHUIKOCTEN U TBEPABIX TEI;

®IIPUBOJUTH MPUMEPHI MPAKTHUECKOTO UCMOIb30BaHUS (U3NYECKUX 3HAHUM O TEIUIOBBIX
SIBJICHUSX;

epelIaTh 3a/Jauyd, MHCIOJIBb3Yys 3aKOH COXPAHEHMs HHEPruu B TEIUIOBBIX IIpoLeccax u
(dbopMyIibl, CBSI3bIBAIOLINE (U3NYECKUE BETMYMUHBI (KOJUYECTBO TEIUIOTHI, TEMIEpATypa, yAeabHas
TEIUIOEMKOCTh BEIECTBA, YZAEJIbHas TEIUIOTA IUIABJIEHHUS, yAelbHas TEIUIoTa MapooOpa3oBaHMs,
yJieTbHas TEeIJIOTa CropaHus TOIUIMBA, KOA((UIIMEHT MOJIE3HOTo JEHCTBUS TEIJIOBOTO JBUTATENs):
Ha OCHOBE aHAJIM3a YCJIOBMS 3a/laud 3allChiBaTh KPATKOE YCJIOBUE, BBIACIATH (U3NUECKUE
BEJIMYMHBI, 3aKOHBI U (POPMYIIbI, HEOOXOJUMBIE JIJIsl €€ PEeLIeHUs], IPOBOIUTh PacueThl U OLEHUBATh
PeaTbHOCTh MOJIyYEHHOTO 3HAaYE€HUS (PU3HMUECKON BEITUYHHBI.

Buinycknux noayuum 603mMOoNCHOCHb HAYYUMbCL:
® UCMOJb30BAaTh 3HAHUS O TEIUIOBBIX SBJIEHUSX B IOBCEJHEBHOM KHU3HH s OOecreueHHs
0€30macHOCTH NpU OOpaIleHUuH ¢ MpUOOpaMM U TEXHUYECKHMMHU YCTPOMCTBAMH, /U COXPaHEHHS
3I0pOBbS U COOJIIOJIEHUST HOPM 3KOJIOTMYECKOTO TOBEJIEHHUS B OKpY’Kalollled cpene; MPUBOAUTH
MPUMEPHI KOJOTMUECKUX MOCTIEICTBUI pabOThl ABUraTeseil BHYTPEHHErO0 CrOpaHus, TeIJIOBBIX U
TUIPOIIICKTPOCTAHIIN;
epa3aMyaTh TPAHUIBl NPUMEHUMOCTH (HU3UUYECKUX 3aKOHOB, IMOHUMATh BCEOOIIM XapakTep
(GbyHIaMEHTaIbHBIX (PU3NYECKUX 3aKOHOB (3aKOH COXpPAHEHHs PHEPIMH B TEIUIOBBIX Ipoleccax) U
OTrPaHUYEHHOCTD UCIOJIb30BAaHUS YaCTHBIX 3aKOHOB;
®HAXOAUTh aJICKBATHYIO MPEUI0KEHHOHN 3aaue (PU3NUECKYI0 MOIENb, pa3peniarh npolaeMy Kak Ha
OCHOBE HMEIOIIMXCS 3HAHUA O TEIUIOBBIX SBJIEHUSAX C MCIOIb30BAaHUEM MaTeMaTHUYECKOTo
anmnapara, Tak U IIp1 IOMOIIY METOA0B OLICHKHU.

DJIEKTPHYECKHE H MATHUTHBIE ABJICHUSA

Buvinycknuk nayuumcsa:
® DPAaCHO3HABATh IEKTPOMArHUTHBIC SIBJICHUS M OOBACHATH HAa OCHOBE HMEIOIIMXCS 3HAHHUU
OCHOBHBIE CBOMCTBA WJIN YCJIOBUS NPOTEKAHUS ATUX SIBICHUMN: 2JIEKTpU3aLMsl TEJ, B3aUMOJICHCTBUE
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3apsi/ioB, OJIEKTPHUECKHMH TOK W €ro JeHCTBHS (TEIUIOBOE, XWUMHUYECKOE, MAarHUTHOE),
B3aMMO/JICIICTBE MAarHUTOB, 3JEKTPOMAarHUTHas HWHAYKLUS, JEHCTBUE MAarHUTHOIO TIOJS Ha
IIPOBOJHMK C TOKOM M Ha ABMXKYILYIOCS 3apsyKEHHYIO YacTHUIly, IEHCTBUE AIEKTPUUYECKOro NOJIs Ha
3apsSOHKCHHYIO YacTHUIy, SJIEKTPOMAarHUTHBIE BOJHBI, MPSMOJMHEHHOE pacHpoCTpaHEHUE CBETa,
OTpa)XKEHUE U NPEJIOMIICHUE CBETA, AUCIIEPCHS CBETA.
® COCTaBJIATH CXEMbI AJIEKTPUUECKHX IIeTIel C MOCIeI0BaTeIbHBIM U MapalljielIbHbIM COeTMHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAUEHUS JIEMEHTOB JIEKTPUUYECKUX Lienel (MCTOYHMK TOKa,
KJIIOY, PE3UCTOP, PEOCTAT, JIAMIIOUKa, aMIIEPMETP, BOJILTMETP).
®IICIIONIF30BATh OINTHYECKUE CXEMBl Ui IOCTPOSHHS H300paXEHWH B IUIOCKOM 3€pKaje H
coOuparoIei JIMH3e.
®OIHCHIBAaTh HM3YYCHHBIC CBOWCTBA TeNl M 3JCKTPOMArHUTHBIC SBIICHUS, MCIONB3Yd (U3HUEcKHe
BEJIMYMHBL: JJIEKTPUYECKUI 3apsij, CHUjla TOKa, 3JEKTPUUECKOE HANpPSIKEHUE, JIIEKTPUUYECKOE
COIPOTHUBIICHUE, YACIBbHOE COMPOTUBJICHHE BELIECTBA, pabOTa AJIEKTPUUYECKOrO IOJIsI, MOIIHOCTh
TOKa, (POKYCHOE PACCTOSIHUE M ONTHYECKAas CUJIa JIMH3bI, CKOPOCTh JIEKTPOMArHUTHBIX BOJH, JIUTHHA
BOJIHBI M 4acTOTa CBETA; MpPH OINMCAHUM BEPHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, UX 0003HAUYCHUS W CIUHHIIBI M3MEPEHUS; HaXOAUTh (POPMYIIBI, CBSI3BIBAIONINE AAHHYIO
(bU3MYECKYIO BEIUYUHY C APYTUMHU BETMUYNHAMHU.
®aHAIM3UPOBATH CBOWCTBA TEJI, SJICKTPOMATHUTHBIC SIBJICHUS U TPOIECCHI, HCIIONB3Ys (PU3HYECKHE
3aKOHBI: 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsaaa, 3akoH OMa /15 yyacTKa 1enH, 3aKoH Jxoys-
Jlenna, 3aKkoH MTPSIMOJIMHEHHOTO pPACIPOCTPAHEHMsI CBETA, 3aKOH OTPAKEHUS CBETa, 3aKOH
NIpPEJIOMIIEHUsl CBETa; MpPU JTOM pa3InyaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHa U €ro
MaTEeMaTHYeCKOE BBIPAKECHHE.
® IPUBOJIUTH MPUMEPHI PAKTUIECKOTO UCIIONB30BaHMS (PU3NIECKUX 3HAHUH O DJIEKTPOMATrHUTHBIX
SIBIICHUSX
epeliaTh 3a/1a4d, UCTIONIBb3Ys (PU3MUECKUE 3aKOHBI (3akoH OMa JuIsl yyacTka I1enH, 3aKoH J[xoys-
Jlenna, 3akOH NPSIMOJMHEHHOIO pPACIpPOCTPAaHEHMsI CBETA, 3aKOH OTPAKEHUS CBETa, 3aKOH
npejoMiIeHus cBeta) M (OpMyJbl, CBs3bIBalOLIME (U3MYECKHE BEIWYMHBI (CHJIa TOKa,
ANEKTPUYECKOE HANpsHKEHUE, DIIEKTPUYECKOE COIMPOTUBIIEHHE, YICIbHOE COMPOTHBIICHUE
BEIIeCTBa, paboTa 3JIEKTPUUYECKOTO IO0JIs, MOIIHOCTh TOKA, (DOKYCHOE PACCTOSHUE U ONTHYECKas
CWJIa JIMH3Bl, CKOPOCTb 3JIEKTPOMATrHUTHBIX BOJH, JJIMHA BOJHBI M YacTOTa CBETa, (OPMYJIbI
pacuera 3JIeKTPUYECKOr0 CONPOTHBIIEHHS MPH MOCIEJOBATEIBHOM U MapajuleIbHOM COEIMHEHUU
IIPOBOJHHUKOB): Ha OCHOBE aHajM3a YCJIOBHUS 3aJaud 3alHMChIBaTh KPAaTKOE YCIOBHE, BBLIEIATh
¢u3nyeckre BeIMUUHBI, 3aKOHBI U (POPMYJIIbI, HEOOXOJUMBIE JJIS €€ PELIeHUs, TPOBOUThH PACUETHI
Y OLIEHUBAThH PEATBHOCTH MOJYYCHHOTO 3HAYCHHS (PU3NIECKON BETUUNHBI.

Boinycknuk nonyuum 603mM0HCHOCHb HAYUUMbBCA:

®ICIIONIE30BaTh 3HAaHUS 00 DSJIEKTPOMArHUTHBIX SIBJICHUSX B TIOBCEIHEBHOW JKWU3HU JUIS
obecriedeHrs: 6€30MacHOCTH NpU OOpallieHUH ¢ MpUOOpaMHu M TEXHUYECKHUMH YCTPOWCTBAMHM, IS
COXPAHEHHUS 3JI0POBbS M COOJIIOJIEHUS HOPM 3KOJIOTHYECKOrO MOBEIEHUSI B OKPYXKAIOIEH Ccpelne;
MIPUBOANUTH IPUMEPHI BIMSHUS JIEKTPOMArHUTHBIX M3JTy4Y€HHUH Ha )KUBbIE OPraHU3MBlI,

epasNMYaTh TPAHUIIEI TPIMEHUMOCTH (U3NIECKUX 3aKOHOB, IOHUMATh BCEOOIIHNIA XapakTep
(GyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpPAHEHHS JJIEKTPUYECKOro 3apsja) M OrpaHUYEHHOCTh
MCIOJIb30BAaHUS YaCTHBIX 3aKOHOB (3akoH OMa JuId yyacTka 1enu, 3akoH Jxoynsa-Jlenna u ap.);

®ICIIONIE30BATh TPUEMBI MTOCTPOSHHsI (U3UUECKUX MOJeNeil, Mmoucka M (OpMYITHPOBKH
JI0Ka3aTeNbCTB BBIIIBUHYTBIX THUIIOT€3 M TEOPETUYECKUX BBIBOJOB HAa OCHOBE HMIIUPHUYECKU
YCTaHOBJICHHBIX (DAKTOB;

®HAXOJUTH aJICKBATHYIO MPEAJIOKEHHOH 3a/1a4e (PU3MUECKYIO0 MOJIEIb, pa3peliaTh NpooieMy
KaKk Ha OCHOBE MMEIOUIMXCS 3HAHWM 00 JJIEKTPOMArHUTHBIX SBJICHHUSX C HCIIOJIB30BAaHUEM
MaTEeMaTHYeCKOro afnmnapara, Tak U MpH MOMOIIY METO0B OLICHKH.

KBanToOBbIE IBJICHUS

Boinycknuk nayuumcesa:



®pacIO3HaBATh KBAHTOBBIC SBJICHUS U OOBSICHATH HA OCHOBE MMEIOIINXCS 3HAHUI OCHOBHBIE
CBOMCTBA MM YCIOBMS IPOTEKAaHUS OTUX SBICHUH: €CTECTBEHHAas W HCKYCCTBEHHAas
PalMOaKTUBHOCTS, O-, 3- U Y-U3ITy4YeHHS, BOSHUKHOBEHHE JTMHEWYATOTO CIIEKTPa U3IYUYECHUS aTOMa;

®  ONUCHIBATh M3YYCHHbIC KBAHTOBBIC SBJICHUS, MCIOJB3YS (U3NYECKUE BEINYMHBIL:
MaccoBO€ YHUCIIO, 3apsAJOBOE YUCIIO, MEPUOJ] MOJypacnana, SHeprus (OTOHOB; IPU ONUCAHUU
MPAaBUJIBHO TPAKTOBATHh (PU3UUECKUN CMBICI HCIIOJIB3YEMbIX BEIMYMH, UX O003HAYCHHS U €IUHUIIBI
U3MEPEHUs; HAXOOUTh (OPMYIbI, CBA3BIBAIOLIME JaHHYIO (U3WYECKYI0 BEJIMYHMHY C JPYIMMHU
BEJIMYMHAMH, BBIYUCIISITH 3HAYCHNE (PU3UUECKON BEITMYMHBI;

® aHAJIM3UPOBATh KBAHTOBBIC SIBIECHUS, UCIIOJIb3YS (PU3NYECKHE 3aKOHBI U TIOCTYNIAThL: 3aKOH
COXPAHEHMsI DHEPrUH, 3aKOH COXPAHEHUS IEKTPUUECKOrO 3apsija, 3aKOH COXPAaHEHHs MAaCCOBOIO
4lCla, 3aKOHOMEPHOCTH MW3JIY4YCHHs U IIOIVIOIIEHHs CBETa AaTroMOM, IIPM 3TOM pa3iIvyaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BBIPAXKEHHE;

epa3IMyaTh OCHOBHBIC IIPU3HAKM IUIAHETAPHOM MOJEIM aToMa, HYKJIOHHOM MOZEIn
aTOMHOTO s171pa;

®IIPUBOJUTH HPUMEPHl MPOSIBICHUS B MPUPOAE M MPAKTUYECKOTO HCIOJIb30BaHUS
PaZiMOaKTUBHOCTH, AEPHBIX U TEPMOSACPHBIX PEAKIIMM, CIEKTPAIIBHOTO aHAIN3a.

Buinycknuk noayuum 603mMO03#CHOCHb HAYUUMbBCAS

®1ICI10JIb30BaTh MOJIy4YE€HHbIE 3HAHHSI B [IOBCEIHEBHON XKHU3HU IIPHU 0OpallleH|H ¢ pudopamu
U TEXHUYECKHMMM YCTPOHCTBaMHU (CUETYMK MOHM3MPYIOLIUX YaCTHILI, JO3UMETP), A COXPAHEHUS
3JI0pOBbsI U COOJIIOJICHUS HOPM KOJIOTHYECKOT0 MIOBEICHUS B OKPYXKAIOLIEH cpelie;

®COOTHOCHUTB HEPTUIO CBSI3U aTOMHBIX S€p € Ae(PEKTOM MaCChI;

®IIPUBOJUTH MIPUMEPHI BIUSHUSI paAMOAKTUBHBIX U3JIyUE€HUI Ha )KUBbIE OPraHU3MbI;

®[IOHMMATh MPUHIUIN JEHCTBHUS JO3UMETpAa U pas3iinyaTrbh YCJIOBHS €ro HCIOJIb30BaHUS;
IIOHUMaTh  3KOJOTMYECKHe MpoOJEeMbl, BO3HUKAIOUIME TIPH  MCIOJb30BAaHUM  ATOMHBIX
ANEKTPOCTAHLIUN, U MYTH PEHICHUs 3THUX MpoOJIeM, NEepCHEeKTUBbl MCIOIb30BaHUS YIPaBIsEMOIO
TEPMOSIEPHOTO CUHTE3A.

JJIeMeHThbI ACTPOHOMMHU

Buinycknuk nayuumcesa:

eyKa3bIBaTh Ha3BaHUS I1aHET COTHEYHON CUCTEMBI;

pa3nuyaTh OCHOBHBIE IPU3HAKU CYTOYHOI'O BpallleHUs 3BE3JHOro Heba, nBuxkeHus JIyHbI,
CosnHIa ¥ TUIaHET OTHOCHUTEIIBHO 3BE3];

® [IOHUMATh Pa3INYMsI MEXKAY TeTUOLIEHTPUYECKON U I'eOlIEHTPUYECKON CUCTEMaMU MUDA;

Boinycknuk noayuum 603mM0X4CHOCHIb HAYUUMBCA:

eyKa3bplBaTh OOIIME CBOMCTBA M OTIMYMS IUIAHET 3€MHOM TpYyNINbl W IJIAHET-TUTaHTOB;
Manbix Tesl COJHEUHOM cucTeMbl M OONBIINX IUIAHET; MOJIb30BAThCA KapTOil 3BE€3/HOTO Heba mpu
HaOJI0ACHUX 3BE3/IHOTO HEOA;

epa3inyaTh OCHOBHBIE XapaKTEPUCTHKHU 3Be3] (pa3mep, LIBET, TeMIlepaTypa) COOTHOCUTH
LIBET 3BE3/bI C €€ TEMIIEPATYPOH; pa3ianyaTh THIIOTE3bI O MPOUCXO0KIeHUN COTHEUHON CHCTEMBI

JINYHOCTHBIMH pe3yJbTaTaMu 00y4YeHHs (PM3MKe B OCHOBHOM IIKOJIE SBJISIIOTCSH:

*c(hopMHUPOBAHHOCTh TO3HABATEIbHBIX WHTEPECOB, HMHTEIEKTYalbHBIX W TBOPUYECKUX
CIOCOOHOCTEN ydanmxcs;

*yOEX/IEHHOCTh B BO3MOXXHOCTHM TIO3HAHHUS TPUPOABI, B HEOOXOAMMOCTH pPa3yMHOIO
WCIOJIb30BaHUs JTOCTH)KEHUN HAyKHM W TEXHOJOTHH Ui JajbHEHIIero pa3BUTHUS YEJIOBEUECKOTOo
o0IiecTBa, yBaXEHHME K TBOpLAM HAyKM M TEXHUKH, OTHOIIEHHE K (U3MKe Kak 3JIEMEHTY
o011euen0BeYeCKO KyIbTYypHI;

*CaMOCTOSITEIILHOCTD B TPUOOPETEHNU HOBBIX 3HAHUN M MPAKTUYECKUX YMEHHIA;

*TOTOBHOCTH K BBIOOPY KM3HEHHOT'O MYTH B COOTBETCTBUU C COOCTBEHHBIMH MHTEpPECaMU U
BO3MOXKHOCTSIMU;

*MOTHBaLUA OOpPa30BaTENbHON JEATEIIBHOCTH IIKOJBbHUKOB HA OCHOBE JIMYHOCTHO
OpPUEHTUPOBAHHOIO MOAX0/1A;



*opMHpOBaHUE HEHHOCTHBIX OTHOIICHUH APYr K APYTy, YUUTENI0, aBTOpaM OTKPBHITUH U
M300peTeHUH, pe3yabTaTaM 00ydeHUsI.

MeTtanpeaMeTHBIMH pe3yJIbTaTaMH 00y4ueHHsl (PU3HKe B OCHOBHOM LIKOJIe SIBJISIIOTCS:

*OBJIaJICHHE HABBIKAMHM CAMOCTOSITEJILHOI'O INPHOOPETEHUs HOBBIX 3HAHWM, OpraHu3aluu
yueOHOI eATeNIbHOCTH, TIOCTAHOBKY 1eJIeH, INIAHUPOBAHUS, CAMOKOHTPOJISI M OLICHKH Pe3yJIbTaToB
CBOEH J1eATEIbHOCTH, YMEHUSAMH NPEABUICTh BO3MOXKHBIE PE3yJIbTaThl CBOUX ACHCTBUIL;

*IIOHUMAHUE PA3IMYUi MEXIy UCXOIHBIMU (paKTaMHU M TUIOTE3aMH Uil UX OOBSCHEHUS,
TEOPETUYECKUMH MOJIENSIMU U pPEalbHBIMU OOBEKTaMHM, OBJIAJICHUE YHHBEPCAJIbHBIMU y4EOHBIMU
JCUCTBUSIMU Ha MPHUMEPAxX TUIOTE3 JUisi OOBSCHEHUS M3BECTHHIX (DAKTOB M SKCIEPUMEHTAIHHON
IIPOBEPKH BBIIBUT'AEMBIX THIIOTE3, pa3pab0TKH TEOPETUYECKUX MOEIEH MTPOLECCOB UIIH SIBJICHUM;

*¢opMHpOBaHUE YMEHHMI BOCIIPUHHMATH, epepadaThiBaTh U MPEABSIBIATH HHPOPMALIUIO B
CJIOBECHOM, 00pa3HOM, CUMBOIMYECKOH (hopMax, aHAIM3UPOBaTh U NepepadaThiBaTh MOTYYEHHYIO
nHGOPMALMIO B COOTBETCTBUHM C IOCTABJICHHBIMH 3a/l1a4aMH, BBLICISATH OCHOBHOE COJEpIKaHUE
IIPOYUTAHHOI'O TEKCTA, HAXOAUTh B HEM OTBETHI Ha [TOCTABJICHHBIE BOIPOCHI U U3JaraTh €ro;

*IIPHOOPETEHHUE OIBITa CAMOCTOSTEIBHOTO TIOMCKA, aHAIW3a W O0TOOpa HMH(OpPMALUH C
MCIOJIb30BAHUEM Pa3IMYHBIX UCTOYHUKOB M HOBBIX MH(MOPMALMOHHBIX TEXHOJIOTUN AJIS pEeIIeHUs
[I03HABATEJIbHBIX 33]1a4;

*pa3BUTUE MOHOJIOTMYECKON M JUAJOTMYECKOM pedM, YMEHMs BbIpakaThb CBOM MBICIU U
CTIIOCOOHOCTH BBICTYIIMBAaTh COOECeTHUKA, MOHMMATh €ro TOYKY 3pEHHUs, NpPU3HABaTh MPaBO
JPYyToro 4ejJoBeKa Ha UHOE MHEHHUE;

*OCBOCHHE MPUEMOB JEHCTBUI B HECTAHJAPTHBIX CUTYyalUsIX, OBJIAJIEHUE 3BPUCTUUECKUMU
METOAAaMHU pelIeHus Ipooiem;

s¢opMupoBaHuEe yMEHHI paboTaTh B TPYIIE C BBIIOJIHEHUEM PA3IHMYHBIX COIHMAIBHBIX
poJIeii, IpeACTaBIATh U OTCTauBaTh CBOU B3IJISAABI U YOSKICHUS, BECTU AUCKYCCHIO.

O0mMMH npeIMeTHBIMHM pe3yJbTaTaMM o00y4eHHsi (u3MKe B OCHOBHOM IIKOJe
SIBJISIIOTCS

*3HAHUS O MPUPOJAE BaAKHEHUIIMX (DPU3MUECKUX SIBICHUN OKPYXAIOIIEro MUpa U NOHUMaHUeE
cMbIcIia (PU3NYECKUX 3aKOHOB, PACKPBIBAIOLINX CBSA3b N3YUYEHHBIX SBJICHUM;

*YMEHUS MOJIb30BAaThCS METOJaMH Hay4YHOT'O MCCIIEOBAHUS SBJIEHUIN NMPUPOIBI, IPOBOINUTH
HaOJI0ACHNUs, TNIAHUPOBATh M BBINOJIHATH SKCIEPUMEHTHI, 00padaThIBaTh pe3yabTaThl U3MEPEHUH,
MIPENICTaBIATh PE3YIbTaThl U3MEPEHUH C MOMOIIbI0 TaluL, rpa@ukoB U GopMyl, 0OHAPYKUBAThH
3aBUCUMOCTH MEX]y (U3NYECKMMHU BEIIMYMHAMH, OOBSCHATH MOJyYEHHbIE PE3yJbTAaThl U JIENaTh
BBIBO/IbI, OLICHUBATh IPAHUIIBI IOIPEITHOCTEN PE3yIbTaTOB U3MEPEHMUI;

*YMEHHMSI IPUMEHATh TEOPETUUECKHE 3HAHUS MO (PU3UKE HA MPAKTUKE, pelars (u3ndeckue
3aJ1a4y Ha IPUMEHEHNE TIOJTyYeHHBIX 3HAHUI;

*YMEHHMSI U HaBbIKU PUMEHSTD MOJy4YeHHbIE 3HAHUA JUI1 00BbsACHEHUS IPUHLUIIOB eHCTBUS
BAXHEHIINX TEXHUYECKHUX YCTPOWCTB, pEUICHHs] MPAKTHYECKUX 3a/Jay IOBCEIHEBHOM JKU3HU,
obecriedeHrs: 0€30MACHOCTU CBOEH JKM3HM, PAllMOHAIBHOTO IPHPOJIONONIB30BAHUS U OXPaHBI
OKpY>Karollen Cpeibl;

s¢opMHpOBaHUE YOEKACHUS B 3aKOHOMEPHOM CBS3M 1 MO3HABAEMOCTH SIBICHUI NPUPOJIBL, B
OOBEKTUBHOCTH HAay4YHOTO 3HaHHUS, B BBICOKOW LIEHHOCTH HayKd B Pa3BUTUU MaTepuaIbHOH U
JYXOBHOH KYJIbTYpBI JIFOJIEH;

*pa3BUTHE TEOPETUYECKOTO MBIIIEHUSI HA OCHOBE (DOPMUPOBAHMSI YMEHUN yCTaHABIUBATh
(baxThl, pa3nuyaTh NPUYUHBI U CIIEACTBUSA, CTPOUTH MOJICNIN U BBIABUTaTh TUIIOTE3bl, OTHICKUBATH U
(bopMyIpoBaTh 0KA3aTeIbCTBA BBIABUHYTHIX TUIIOTE3, BHIBOJUTH U3 IKCIIEPUMEHTAIbHBIX (PaKTOB
U TEOPETHUECKUX MOJIeNIel (PU3NUECKUE 3aKOHBI,

*KOMMYHUKATHBHbIE yMEHMs JIOKJIQJbIBaTh O pe3yjabTaTax CBOEro HCCIeI0BaHUS,
y4acTBOBaTh B JIUCKYCCHHM, KPaTKO M TOYHO OTBEYaTh HA BOIPOCHI, UCIIOIB30BaTh CIPABOYHYIO
JUTEpaTypy U APYrue NCTOYHUKH HH(POPMALIHH.

YacTHBIMH NpeIMEeTHBIMHU pe3yJbTaTaMu 00y4eHusi (pu3nke B OCHOBHOM IIKOJIe, HA
KOTOPBIX OCHOBBIBAIOTCSI 001LIIHE Pe3y/IbTATHI, ABJISIOTCH:



*[IOHUMAaHUE U CIIOCOOHOCTh OOBSCHATh Takue (PU3MUECKUE SBICHUS, KaKk CBOOOIHOE
HaJIeHue Tell, KOJIeOaHUsl HUTSHOTO U MIPY)KUHHOI'O MasiTHUKOB, aTMOC(hepHOE JaBieHHE, IIJIaBaHNe
ten, quddy3us, Oonbiuas CKUMAEMOCTh T'a30B, Malas CKUMAEMOCTh JKUAKOCTEH M TBEPABIX Te,
IIPOLIECChl UCIIAPEHUS U IJIaBJICHUS BEILECTBA, OXJIAXKACHUE )KUKOCTH IIPU UCIIAPEHUH, U3MEHEHHU e
BHYTPEHHEH YHEPTUU Tella B Pe3ysbTaTe TeIUIONepeaayd Wik padoThl BHEUTHUX CHII, DJICKTPU3ALIUS
TeJI, HarpeBaHue MPOBOAHUKOB JIEKTPUUYECKHM TOKOM, JEKTPOMAarHUTHAs UHIYKLHSA, OTPAXKEHHUE
U TIpEJIOMJICHHE CBETA, AUCIIEPCHUs CBETa, BOSHUKHOBEHHE JIMHEHYATOr0 CIIEKTpa U3JIyUCHHS;

*YMEHMSI U3MEPATh PACCTOSTHUE, IPOMEKYTOK BPEMEHHU, CKOPOCTh, YCKOPEHHE, Maccy, CHIY,
UMIYJbC, pabOTy CHIIBI, MOIIHOCTb, KHHETHYECKYIO OJHEPIUI0, TOTCHIUAIBHYIO DSHEPTHlo,
TeMIIepaTypy, KOJIMYECTBO TEIUIOTHI, YJEIbHYIO TEIIOEMKOCTh BEIIECTBA, YJEIbHYIO TEIUIOTY
IUTABJICHUS BEINECTBA, BJIAXHOCTh BO3/AyXa, CHIIY OJIIEKTPHUYECKOTO TOKa, JIIEKTPHUECKOE
HanpsDKeHUe, SJIEKTPUYECKUH 3apsifl, BJIEKTPUYECKOE CONPOTHUBIIEHHE, (POKYCHOE pPacCTOSHHE
coOuparoiei JINH3bI, ONTUYECKYIO CUITY JINH3HI,

*BJIQJICHUE KCIEPUMEHTAIBHBIMI METOAAMHU UCCIIEJOBAHUS B IPOLIECCE CAMOCTOSITEIbHOTO
M3y4YeHHs 3aBUCHMOCTH MPOUICHHOTO IYTH OT BPEMEHH, YIJIMHEHUS MPYKUHBI OT MPHIOKEHHON
CHJIBI, CHJIBI TSDKECTH OT MaccChl Tejla, CUJIbl TPEHUS CKOJbKEHHs OT IUIOIIAAM COIPUKOCHOBEHUS
TeJ ¥ CHJIBI HOPMAJIHOTO JABIICHHS, CHIBI ApXHMena OoT 00beMa BBHITECHEHHOW BOJBI, MEpHOIa
KoJle0aHUH MasTHUKa OT €ro JJUHBI, 00beMa ra3a OT JaBJICHUs IPHU IMOCTOSIHHOM Temmeparype,
CHJIBI TOKAa HAa YYacTKE IIETH OT DJIEKTPUYECKOTO HAIPSDKEHUS, SJIEKTPHYECKOTO COMPOTHBIICHUS
IPOBOJIHUKA OT €ro JUIMHBI, IUIOIIAJM IONEpEeYHOro CEYeHHs M Marepuana, HalpaBiIeHUs
WHAYKIIHOHHOTO TOKA OT YCJIIOBUH €r0 BO30YKIIECHHSI, yIila OTPAXKEHHS OT yIJia MaJIeHUs CBETA;

*[IOHUMAHUE CMbICJIAa OCHOBHBIX (PU3MUECKUX 3aKOHOB M YMEHHE INPUMEHATh HUX Ha
MPaKTUKE: 3aKOHBI JUHAMUKH HBIOTOHA, 3aKOH BCEMHPHOTO TATOTEHUs, 3aKOHBI llackanms u
Apxumena, 3aKOH COXpPaHEHHs HMIY/Ibca, 3aKOH COXPAaHEHMs SHEPruM, 3aKOH COXpaHEHHUs
AIIEKTPHUYECKOTO 3apsiza, 3akoH OMa i yyacTka nen#, 3akoH J[xoyns—IJlenna;

*[IOHUMAHUE TPHHLUIOB AECUCTBUS MAalIMH, NPHUOOPOB U TEXHMYECKHX YCTPOWCTB, C
KOTOPBIMH KaXKIIblii YEJIOBEK IOCTOSTHHO BCTPEYaeTCs] B IOBCEIHEBHOW JKU3HU, M CIIOCOOOB
obecriedeHrs: 6e30MaCHOCTH MIPU UX UCIIOJIb30BaHUH;

*OBJIAJICHUE PA3HOOOpPa3HBIMH CIOCOOAMHU BBITIOJIHEHUSI PACUETOB IS HAXOXKIACHHS
HEU3BECTHON BEIMYMHBI B COOTBETCTBUM C YCIOBHSMM IIOCTaBJICHHOM 3aJaud Ha OCHOBAaHUU
HCIOJIb30BAaHUs 3aKOHOB (PU3UKH;

*YMEHHE HCHOJb30BATh MOJYYCHHBbIE 3HAHUS, YMEHHUS M HAaBBIKM B MOBCEJHEBHOH >KHU3HU (OBIT,
HKOJIOTHSI, OXpaHa 3/I0POBbsI, OXpaHa OKPYKAIOIEeH Cpe/Ibl, TEXHUKA O€30MacHOCTH U JIp.).

VYuyamuecs, nposiBiIsoNne 0coOblii HHTepeC K (U3MKE, CMOTYT U3y4aTh €€ Ha MOBBIILIEHHOM
YPOBHE C OJTHUM JIOTIOJTHUTEIFHBIM y4eOHBIM YacOM W3 BapUaTHBHON 4acTH 0a3MCHOTO Y4eOHOTO
(ob6pa3zoBarenbHOT0) TUIaHA MO (PHU3UKE.

Konuuecmeo uacos:

Bcero uacos —102, B Hegemo — 3 yaca

[TnmanupoBanne mo ¢usmke st 9 kmacca cocraBieHo Ha ocHoBe DexepabHOTO
KOMIIOHEHTa TOCyJJapCTBEHHOI'0 00pa30BaTeNbHOr0 CTaHAapTa OCHOBHOTO OOIIero oOpa3oBaHus,
NPUMEPHOH  TPOTPaMMBI  OCHOBHOTO  0O0mmIero  oOpa3oBaHWs, aBTOPCKOW  MPOTPaMMBbI
A .B.Ileppimiknna, E.M.I'yTHHK, «@Pu3nKa» 7-9 Kinacchl.

Yueonux u YMK

1. TepwpikuHA.B., 'yrHuk E.M. ®usnka 9ki1.: yueOHUK 17151 00111€00pa30BaTENbHBIX
yupexnaenuit/ A.B. Ilepeimikun — M.: [lpoda, 2013
[eppikun A.B., ®usuka 7-9, COopHuk 3aaa4 no gusuke. M.: Dx3amen, 2013 rox
Pemvkeswu A.I1., COopHuKk 3amad mo ¢usmke st 9-11 kmaccos. M.: IIpocsemenne 2015 rox
4. PaGouas terpanp no pusuke 9 knacc: K yueonuky A.B.Ileppimkuna, E.M.I'yrHuk "®usuka
9 knacc" Dx3amen 2014r
I'pomuesa A.B., Tectsl o ¢puzuke 9xi1. M.: Dx3amen 2009 r.
TlNoneadap6 H.U. 3agaunnk 9-11 knaccel. @usnka. M.: JIpoda 1998 r.
7. PeivkeBuu A.Il., COopHuK 3ama4 o ¢usuke aisa 9-11 kmaccor. M.: IIpocsemenue 2005 rox
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Coaep:xanue TeM y4e0OHOIo Kypca
1.BBenenue (3 4)
2. 3aKoHBI B3aNMO/IeiiCTBHS U ABHKeHHs TeJ (25 u)

Mexanunueckoe aBuxeHne. OTHOCUTENBHOCTD JIBHKEeHMs. Cructema oTcdyera. MarepuanbpHas
touka. Tpaekropus. IlyTb. DOneMeHTHl BeKTOpHOW anreOpbl. PaBHOMepHOE mNpsSMOIMHENHHOE
neuxkenune. Ckopoctb. Pacyer mnyrtu, BpemMeHu u ckopocTH. ['paduueckoe mnpencraBieHue
JIBUKCHUS. HepasHomepHoe IIPSAMOJIMHENHOE JBUKEHUE. MrHoBeHHas CKOpOCTb.
PaBHOyckopeHHOe JABMKEHHE. YckopeHue. ['paduueckoe mnpeacTraBieHHe PaBHOYCKOPEHHOIO
nekeHus. [lyTe mpu paBHOyCKOpeHHOM aBMkeHuH. CBOOOAHOE majeHue Tei. JBrKeHHe Tena,
OpOILIEHHOTO BEPTUKAIbHO BBepX. JIBMkeHHe Tena, OpOLIEHHOro IOJA YIJIOM K TOPHU30HTY.
JIB>keHHe Tena, OpPOIICHHOTO TOPU30HTAIBHO. PaBHOMEpHOE JIBMIKCHHE MAaTEPHAIBLHOW TOYKHU TIO
OKpYKHOCTH. JIMHEHast CKOPOCTh Teja, ABUXKYILErocss pABHOMEPHO 10 OKPY>KHOCTU. Y CKOpPEHHUE
IIPYU PAaBHOMEPHOM JIBIXKEHHH TeJla 10 OKpYKHOCTH. [lepros u gactora oOparieHusl.

@poumanvuas 1abopamoprnas paboma

1. U3mepenue yckopeHus Tea pu paBHOYCKOPEHHOM JIBUKEHUH.

2. U3y4yenue qBUKEHHs Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Jemoncmpayuu

1. PaBHOMEpHOE NPSAMOIMHENHOE TBUKECHHE.

2. OTHOCUTENBHOCTh ABUKECHUSI.

3. PaBHOYCKOpEHHOE IBHKCHUE.

4. CBoOonHoe masieHue Ten B Tpyoke HproToHa.

5. HampaBieHne CKOpOCTH IPU paBHOMEPHOM JIBU’KEHHUHU 110 OKPYKHOCTH.

SABnenue unepuuu. llepssiii 3akoH HetoToHa. HepimanbHble cucteMbl oTcuera. Macca
tena. Cuna. [IpaBuio cnoxenus cuil. Meroasl usmepenus cuibl. Bropoii 3akon Hetotona. Tpetuii
3akoH Herorona. Cuita ynpyroctu. 3akoH I'yka. Cuna peakunn onopsl u nojaseca. Cuiia
BCEMUpHOro TaroreHus. Cuna TsxecTy. JIBHKeHre Tella ol AEMCTBUEM CUIIBI TSHKECTH.
HckyccrBennsle cnyTHukH 3emin. Bec tena. HeBecomocts. Ileperpysku. Cuna tpenus. [{Buxenne
TeJa N0 JEMCTBUEM CHIIbI TpEHHUs. [IBHKEeHHE Tena Mo AEMCTBUEM HECKOJIBKUX CHII

@poumanvuas 1abopamoprnas paboma

3. 3MmepeHue KeCTKOCTH MPYKUHBI.

4. V3mepenue KodppUIHUEHTa TPEHUS CKOIBKEHUS

5. 3yuenune ABMKEHUS Teja MO OKPYKHOCTH IO IEHCTBUEM CHJI YIIPYTOCTH U TSKECTH.

Jemoncmpayuu
. SIBnenue unepuuu.

. Bzaumopencraue ren.

. 3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeopManvy npyKUHbI.
. CnoxxeHue cuil.

. Cuita TpeHusl.

. Bropoii 3akon HeroToHa.

. Tpetuit 3akoH HproToHA.

. HeBecomocTs.

O INN W~

2. Mexanu4yeckue Kojedanus u BOJIHbI. 3BYK. (16 1)

Mexanunueckue konebanus. Ammautyaa. [lepuon, yactora. CBoO0 HBIE KOEOaHUSI.
Konebarenpabie cucteMbl. MasTHUK. 3aBUCUMOCTD TIEPUO/IA U YACTOTHI HUTSHOTO MassTHUKA OT
JUTHBI HUTH. [IpeBpalienne YHeprun MpU KoJIeOaTeTbHOM JBHKEHHUH. 3aTyXaolre KoieOaHus.
Brinyxnennsie konebanus. Mexanndeckue BOJIHbI. J[muHa BoHbL. [IpomosbpHBIEC 1 TONIEpeYHbIe
BOJTHBI. CKOPOCTh pacIpoCTpaHeHUs BOJHEI. 3BYK. BricoTa u TeMOp 3Byka. [ pOMKOCTH 3ByKa.
Pacnpoctpanenue 3Byka. CkopocTb 3Byka. OTpaxkeHue 3Byka. 9x0. Pe3oHaHc.

@Dponmanvras rabopamopras paboma.

HccnenoBanue 3aBUCUMOCTH NIEPUOAA U YACTOTHI CBOOOAHBIX KOJIEOaHU MasiTHUKA OT €ro
JUTUHBI.



4.2J1eKTpOMarHuTHoe noJe. (23 4)

B3anmopeiictBue maruutoB. MarnutHoe mnose. B3zaumonelcTBue NpPOBOJHUKOB C TOKOM.
JleiicTBre MarHUTHOTO TOJISI Ha AJEeKTpudeckue 3apsbl. ['paduueckoe n3oOpakeHne MarHUTHOTO
nosis. HampaBieHue Toka U HampaBlieHUE €ro MarHUTHOTO nojis. OOHapyKeHHe MarHuTHOTO TOJIs
[0 €ro JEWCTBUI0O Ha JJIEKTpudeckud TOK. [IpaBuiio JieBoM pyku. MarHMTHBIA IIOTOK.
DneKTpoMarHuTHasi MHAYKUHU. SIBIIEHHE 3JIEKTPOMAarHuTHON MHAYKUUHU. [lomydyeHne nepemeHHoro
ANEKTPUYECKOTO TOKA. OJEKTpOMarHutHoe mnoje. HeoaHOpogHOE U HEOJHOPOAHOE TOJE.
B3auMoCBSA3b 37€KTPUYECKOTO M MArHUTHOIO MOJEH. DJIEKTpOMarHuTHbIEe  BOJHBL. CKOpOCTH
pacnpoCTpaHEHUs] 3JEKTPOMAarHUTHBIX BOJH. OJEKTPOABUIATENb. OieKTporeHepatop. CBer —
3JIEKTPOMAarHUTHAs BOJIHA.

Dpoumanvuas 1abopamopnas paboma.

1. Onpenenenune NOIOCOB AIEKTPOMArHUTA.

2. COopka 31MeKTPOMAarHiTa U UCIIBITAHUE €TO JICHCTBUSI.

3. N3yueHune 31eKTpUYECKOTO ABUTaTelIs.

4. N3y4yenue siBI€HUS 3JIEKTPOMArHUTHON UHAYKLIUH.

5.KBanrtoBbie siBjenus (21 1)

PagnoaxktuBHOCTB. Anlb(a-, 6eTTa- ¥ ramma-usitydeHne. OnbIThl 10 pacCEMBaHUIO aybda-
yactull. [lnanerapnas monens aroma. ATomHoe s1apo. [IpoToHHO-HENTpOHHAs MOAEIb AJIpa.
MeToabl HaOIIOICHHS U PETUCTPAIIUH YacTUll. PagrnoakTHBHBIC TIPEBPALICHHUS.
DKcnepuMeHTalbHbIE METOBL. 3apsa Aapa. MaccoBoe uucio siapa. Anepusie peakuuu. [enenue u
cuHTe3 saep. CoxpaHeHue 3apsiia 1 MacCOBOIO YMCIIa MPU SAEPHBIX peakiusax. OTKpbITHE IPOTOHA
U HEUTpoHa. SIepHble CHIIbl. DHEPTUsl CBSI3U YacTUll B siape. DHeprus cBs3u. Jledekt macc.
Brinenenue 3Heprun npu ACICHUU U CUHTE3E saaep. Mcrnonp30BaHue siI€pHON SHEPTUU.
Hosumertpus. Anepusiii peaktop. [IpeoOpazoBanrie BuyTpenHel sHEpTUu siiep B 3JIEKTPUUECKYIO
SHEpruto. ATOMHas FHepreTuka. TepMosiiepHble peakiuu. buonornyeckoe qeiicTBre pajanalnu.

dpoumanvuas 1abopamopras paboma.

1.13yuenue nenenus saapa ypasa no pororpaduu Tpekos.

2.U3ydenue TpeKoB 3apsHKEHHBIX YaCTHUIL IO TOTOBBIM (oTOrpadusiM.

6. CTtpoenne u 3Bosonus Beesiennoii (6 u)
FCOHCHTPI/I‘-ICCK&?I H TCIIMOLNCHTPUYCCKAA CUCTEMBI MUpaA. duznueckas npupoga HeOeCHBIX
ten ConneuHoit cuctemsl. [Ipoucxoxaenne Conneunoit cucremsl. dusznueckas npupoja ConaHua U
3Be3l. Ctpoenne Beenennoii. OBomtonus Beenennoil. ['unoresa bonbuioro B3psiBa.
O6oomaroniee nosroperue (6 4)
7. Pe3zeps (2 u)
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®OPMbI OPTAHU3AIIMN YUEBHBIX 3AHATHUN

Ne
pa3iena

Ha3Banue pa3zneina.

Koua-Bo
4acoB MO
padoueit
nporpamMme

@®opMbI U TUIIBI KOHTPOJIA.

Beenenue

3

BxoHO# KOHTPOJIb 3HaHUI — 14

3aKOHEBI ABYKEHUS U
B3aUMOJICHCTBUS TEN

25

JlabGopaTtopHnas padora Nel
«HccnenoBanue paBHOYCKOPEHHOTO
JBUKEHHs 0€3 HayallbHOM ckopocTu» - 14
JlaboparopHast pabota Ne2 «M3mepenue
yCKOpeHUs: CBOOOIHOTO MajeHus» -1 u
Kontponbnas padota Nel «Kunemarukay -
l .

Kontponbnas padota No2 «/lunamukay - 1
q.

MexaHn4decKne KOJIE0aHUus U
BOJIHBI. 3BYK.

16

JlabopaTtopHnas padota Ne3
«HccnenoBanue 3aBUCMMOCTH MIEPHOJA U
9aCcTOTBI CBOOOIHBIX KOJICOAHUN HUTSHOTO
MasiTHUKa OT €ro JJIUHBD - | u
Kontponbnas padota Ne3 «Konebanus u
BOJIHBI» - | 4.

DNEeKTPOMArHuTHOE T0JIe

23

JlabopaTtopHas pab6ota Ned

«M3yueHue sBIEHUS YIEKTPOMarHUTHOM
WHIYKIAW» - 1 9

KonTtponbHast pabota N4
«DJIeKTpOMarHuTHoe nosey» - 1 y

KBanToBbIc sIBICHUS

21

JlaGopartopHas pabota Ne5 «M3yuenue
JIeJICHUs sigpa atoMay - 1 9
JlaGopatopHas pabota Ne6 «M3yueHnue
TPEKOB 3apsHKEHHBIX YaCTHI] 10 TOTOBBIM
¢dororpadusm» - 1 u

Kontponbnas padota Ne5 «CtpoeHue
aToMa U aTOMHOTO siipa. ATOMHast
SHEpreTukay - 1 4.

CrtpoeHnue u 3BOIOIUS
Bcenennont

3auer o Teme «CTpoeHue U HBOTIOLUS
Bcenennoin»

O6o0m1aroniee MOBTOPEHUE

Hroropas KOHTPOJIbHAA pa60Ta

Peseps

Bcero

102
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TEMATHYECKOE IINTAHUPOBAHHUE

Ne No Tema ypoka KosmnuecTBo yacoB
Beenenne B kypc (3uaca)
1 1 Mexannueckoe apwkeHue. CUIbl B IpUPOJIE. 1
2 2 DNeKTpUIeCKNe U MarHUTHBIC SBJICHUS 1
3 3 Bxoonas xonmponvhas paboma 1
3aKoHbBI IBHKEHHS H B3auMoaeiicTBus e (25 yacoB)
4 1 MexaHnnueckoe JBUKEHHUE. 1
5 2 IIepemerenue npu NpSIMOJIMHEHHOM paBHOMEPHOM JIBH>KEHUHU 1
6 3 IIpsiMosiHENHOE PaBHOYCKOPEHHOE IBUYKEHUE 1
7 4 CKOpOoCTb MPSIMOJIUHEHHOTO PAaBHOYCKOPEHHOTO JIBUYKEHUSI. 1
8 5 I'paduku 3aBHCHMOCTH POEKINIT CKOPOCTH M YCKOPEHHS OT BPEMEHH. 1
9 6 [lepemenienue npu NpSIMOIMHEHHOM PAaBHOYCKOPEHHOM JIBIDKEHUU 1
10 7 Pemenue 3anau «kKunematnueckue ypaBHEHUS 1
11 8 Jlabopamopnas paboma Nel «/ccnenoBanue paBHOYCKOPEHHOTO 1
JBIDKEHUS 0€3 Ha4aJIbHOW CKOPOCTID)
12 9 OTHOCHUTEILHOCTh ABUKEHUS 1
13 10 3axons! HetoToHa 1
14 11 3akoHbl HeroTOHA 1
15 12 Pemenue 3ana4 Ha npuMeHeHHe 3ak0HOB HbroToHA. 1
16 13 CBoOOTHOE MTAZICHHUE TETT 1
17 14 | Jlabopamopnas paboma No2 «13mepeHue yCKOPEHUs CBOOOHOTO 1
TaJCHUS
18 15 JBrxeHue Ten noja JelCTBUEM CHIIBI TAXKECTH 1
19 16 3axoH BcemupHoro tarorenus 1
20 17 | ABwkeHue Mo OKPYKHOCTH 1
21 18 VckyccTBeHHbIE CITyTHUKH 3eMIIN 1
22 19 HNmnynbe Tena. 3aKOH COXpaHEHUS UMITYJIbCa 1
23 20 PeaxtuBHOE nBUXKCECHUE 1
24 21 3aKoH COXpaHEHMsI MEXaHUUECKON SHEPTUH 1
25 22 Pemenue 3aa4 o teme «3aKOHBI ABMKECHUS U B3aUMOJCHCTBUS TE» 1
26 23 3aKOHBI IBMXKCHHS U B3AaUMOJICHCTBUS TN 1
27 24 3aKOHBI IBM)KCHHS U B3AaUMOJICHCTBUS TN 1
28 25 | Koumpoavnas paboma Nel o Teme «3aKOHBI JBUKESHUS U 1
B3aNMOJICHCTBHS TEI
Mexanuueckue Kojiebanus u BoJiHbL. 3ByK (16 uacoB)
29 1 Konebarenproe nBmkenue. CBOOOIHBIC KOJICOAHUS. 1
30 2 T'apmonmgeckue xKoaeOaHus 1
31 3 Brinyxnennsle koiebanus. PezonaHc 1
32 4 KonebarenpHbIe CCTEMBI 1
33 5 Pemenne 3anau «Pacyer XxapakTepuUCTUK KOJICOATEIEHOTO JBIKCHIS 1
34 3] Jlabopamopnas paboma Ne3 «/ccnenoBanne 3aBUCUMOCTH MTEPHOJIA H 1
YaCTOTHI CBOOOTHBIX KOJICOAHHI OT €T0 JIJTMHBD
35 7 Bounbr 1
36 8 Bosnnbl 1
37 9 Peuienue kauecTBeHHbIX 3a71a4 «BOJHBI» 1
38 | 10 | 3syx 1
39 11 3BYKOBBIE BOJIHBI. 1
40 12 | MexaHndeckue KoJieOaHHs W BOJHEI. 3BYK. 1
41 13 Pemenne 3anau «Pacuer xapakTepuUCTUK BOJTHBD» 1
42 14 Pemrenue 3amau «MexaHndeckue KoueOaHus U BOJTHBDY 1
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43 15 | Kowmponvnas paboma Ne2 «MexaHu4ecKue KOJIcOaHUS U BOTHBI» 1
44 16 | Ypok — cemunap «KoneGaHus B IPUPOAE U TEXHUKE» 1
DJIeKTPOMarHuTHoe moJie (23 yaca)

45 1 MarunutHOoe ToJe 1
46 2 JlelicTBe MarHUTHOTO MOJISl HA IEKTPUUECKUNA TOK 1
47 3 MarnuTHast UHIYKIUS 1
48 4 Pemenne 3amau Ha pacueT Critbl AMniepa 1 MarHUTHOTO MTOTOKA 1
49 5 Pewmenue 3anau Ha pacuer cunsl JIopeHna 1
50 3] DONeKTpOMarHuTHAS WHAYKITHSL 1
51 7 SIBnenune caMOMHAYKLIAU 1
52 8 Pemenne 3agau 1
53 9 Jlabopamopnas paboma Ne4 «VI3ydeHue SBICHHS dIICKTPOMArHUTHOM 1

WHTYKITAD)
54 10 OJeKTPOMarHUTHBIE BOJHBI 1
55 11 Konpnencarop 1
56 12 | Ypok- cemuHap «Buabl KOHIEHCATOPOBY 1
57 13 | KoxebarenbHblil KOHTYD 1
58 14 IIpuHIMOBI PaIUOCBSI3U U TEIEBUIACHUS 1
59 15 | Ypok — npe3eHranus npoekToB «[IpuHIMIBI paguocBa3u U 1

TEJEBUICHUSI»
60 16 DnekTpoMarHuTHas npupoja ceera. MHTepdepeHus 1
61 17 IIpenomnenue cBera 1
62 18 IIpenomnenue cserta 1
63 19 Hucrniepcus ceera. [{pera ten. Criekrporpad 1
64 20 Tunsl cnexkTpoB. CrieKTpanbHBINA aHAIN3 1
65 21 ONeKTpPOMarHUTHOE TI0JIe 1
66 22 | Ypok — KoHCyabTalus «DJIEKTPOMAarHUTHOE M0JIE)» 1
67 23 | KoumpoavHnas paboma Ne 3 «DnexmpomacHumuoe noney 1

CTpoeHue aToMa M ATOMHOI0 Apa. AToMHasi 3Heprus (21 4)

68 1 Crtpoenne atoma. Monens Pesepdopaa. 1
69 2 CocTaB aTOMHOTO sijipa 1
70 3 DKcIepUMEHTaIbHBIC METOBI HCCIIeJOBAHUS YACTHI] 1
71 4 W3oronsl. SnepHble peakuu 1
72 5 Pemenne 3a1a4 Ha pacueT SISPHBIX PEAKIHA 1
73 3] SnepHble cubl 1
74 7 Pemenue 3a1au Ha pacdeT SHEPTUH CBSI3U U nehekTa Mace 1
75 8 Jenenue saep ypaHa. Llennsle peakiyu 1
76 9 Jlabopamopnas paboma Ne5 « U3yuenue oeneHus amomuuix 10ep no 1

20mosvim (homozpaguamy

Jlabopamopnas paboma Ne6 « U3yuenue mpekos 3apsaicenHbix yacmuy

no 20moguvim ghomozpaguamy
77 10 3aKoH paJIMOaKTUBHOTO pacmaja 1
78 11 | Pemenue 3ana4 Ha NpUMEHEHHE 3aKOHA PaJMOAKTUBHOIO pacnanaa 1
79 12 SnepHBIiA peakTop. ATOMHAs SHEpreTHKa 1
80 13 TepMosiiepHbIE peaku. 1
81 14 | Pemenue 3ana4 Ha pacuer 3K30 U SHAOTEPMHUUECKUX PEAKLIUM 1
82 15 | AtoM: «MHpPHBI» N «yOHuBarOImKUiD (ypOK-CEMUHAP) 1
83 16 | AToM: «MHUpPHBIH» U «yOHMBaIOMIMi» (YPOK-CEMUHAP) 1
84 17 Pemenue 3agau 1
85 18 | Pemenue 3anau 1
86 19 CtpoeHne aToMa U aTOMHOTO siipa. AToMHast SHeprus (Ypok- 1
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KOHCYJIbTalHs)

87 20 | Koumponvuas paboma Ned « Cmpoenue amoma u amomHozo s0pa. 1
Amomnas suepeemuxay
88 21 | Ananuz konmponvhot pabomei 1
Ctpoenue u 3Boaonus Beesiennoii (7 yacos)
89 1 Cocras, cTpoeHue u npoucxoxaeHue CoTHEUHON CHCTEMBI 1
90 2 Bonpmme manetsr CoTHEYHOH CHCTEMBI 1
91 3 Maubie Tena CollHEUHO# CUCTEMBI 1
92 4 Crpoenne, m3mydeHus u 3Bomronns CoiHIIA U 3Be3] 1
93 5 Crtpoenue u 3Boronus Beenennoit 1
94 6 3auer no Teme «CTpoeHue U 3BOIIONUS Beenennoiny 1
O6o6maromee mosropeHue (6 4acos)
95 1 Mexannueckue sIBICHUS 1
96 2 MonexynsapHas pHU3HKa 1 TEPMOIUHAMHUKA 1
97 3 OJeKTpUUecKne, MarHUTHBIC U KBAaHTOBBIE SIBJICHUS 1
o8 4 Hmozosas konmponvras paboma 1
99 5 «MBpbI I03HaeM MPUPOABI TAWHBI, YTO CKPBITHI MHOXKECTBOM JIMYHH. .. » 1
(ypok-Tipe3eHTanus)
100 3] «W B mamstx MUpO31aHus, ¥ Ha 3eMiie y Hac — OJJHO: MepBOHAYaIbHBIN 1
Jlap o3HaHbs. Jlpyroro npocTo He AaHO» (YPOK — Mpe3eHTaLus)
Pe3eps 2 yaca
101 1 DKcKype 1o Kypcey ¢uznka 9 1
102 2 OKkckype 1o Kypey dusuka 9 1
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