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THOACHHTEJIPHAA 3AITHCKA

Jlannas pabGouass mporpamMma cOCTaBli€Ha B CoOTBeTcTBUH ¢ DenepalbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapTOM OCHOBHOTO 0011Iero o0pa3oBaHus Ha ocHOBe dDenepalibHOTO sipa comeprKaHusi o01iero oopa3zoBanus; TpeOGoBaHMM K
pe3yapraraM OCHOBHOTrO oOIIero o00pa3oBaHMs, TMPEACTABICHHBIX B (EAepalibHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM
CTaHIapTe OCHOBHOrO o0miero oOpa3zoBanus; IIpumepHOil mporpammbl MO (¢U3MKE OCHOBHOTO O00IIEro 00pa3oBaHUs;
denepalbHBIM TEPEYHEM YUEOHHKOB, PEKOMEHIIOBAHHBIX  (JIOMYIICHHBIX) MMUHHCTEPCTBOM  00pa3oBaHHWsl W HAyKd
Poccuiickoii ®enepani K HWCHOIB30BaHWIO B 00pa3oBaTeIbHOM Ipollecce B 00mIe00pa30oBaTeIbHBIX YUPESKICHUSIX, Ha
2025/2026 yueOHblii rox; YueOHbiM miaHoM MBOY Cepreesckas COII  wa 2025/2026 y4eOHbIN Trof; ABTOpPCKOM
nporpammoit o ¢puszuke Ounonosuu H.B., I'yrthuk E.M. «®usuka, 7-9 knaccei» M.: Ipoda, 2020 r.

CocraB y4eOHO-METOJUYECKOTO KOMIUIEKTA M0 (PU3HKE:

Ne Y4eOHUKH Y4yeOHble
nocoous
L [Meppimkun A.B. Yuebnuk «®Pusuka 8 kmacc». Mocksa, Jlykammk B.W. COopuuk 3amad mo ¢usmke 7 — 9 ximaccel. Mocksa,
«podar, 2018 «[IpocBemenue», 2017.
2. [eppimkun A.B. Yuebnnk «®Pusuka 9 kmace». Mocksa, Kupuxk JILA. Owusuka 7-9. Pa3HOypoBHEBbIE CaMOCTOSITENIbHBIE U
«podan, 2019 KOHTPOJBbHBIE padoThl. MockBa, «ekcay», 2016.
3. [eppikun  A.B. Coopruk 3agad mo ¢usuke: 7-9 k. ®PI'OC: k yueOHUKaM
A.B. Ilepprimkuna u ap. — M.: UznarenbctBo «OK3ameny, 2014,
4. I'pomuieBa O.M.  KoHTponbHBIE U caMOCTOSITENbHBIE paboTHl 1o (usuke. K
yuebHuky A.B. Ileppinknna «®dusnka. 7-9 knace». Mocksa, «9k3amen», 2013.




Ienu vizydyenus: PU3UKU B OCHOBHOM IIKOJIE CIEAYIOIINE:
£ pazeumue VHTEPECOB U CIOCOOHOCTEH yJaluxcsi HA OCHOBE MEepeaauyd UM 3HAHUU U OMbITa MO3HABATEILHON M TBOPUYECKOM
NeSATebHOCTH,
£ NOHUMaHUe YYAUTUMUCS CMBICIIAa OCHOBHBIX HAYYHBIX MOHATHHI U 3aKOHOB (DU3UKHU, B3AUMOCBSI3U MEXKITY HUMU;
£ ¢opmuposanue y ydyanxcs npeacTaBieHuil o Gpu3ndeckoi KapTHHE MUPA.

JlocTkeHue 3TUX Liesiel 00ecreynBaeTCsl PELICHUEM CAeOVIoOuUX 3a0ay:

£ 3HAKOMCMBO YYalIuXcsl C METOJIOM HAyYHOTO TTO3HAHMS U METOJIaMH MCCJIeIOBAaHUSI OOBEKTOB U SIBICHUM MPUPOJIBI;
£ npuobpemeHue yJalIUMUCS 3HAHUN O MEXaHHUYECKUX, TEIJIOBBIX, DJICKTPOMArHUTHBIX U KBAHTOBBIX SIBICHUSX, (DU3NUECKUX
BEJIMUMHAX, XaPAKTEPU3YIOLIUX ITU SIBJICHHUS;

£popmuposanue y ydammxcs YMEHHUM HAOJIONATh MPUPOJHBIC SIBICHUS W BBIMOJIHATH OMBITHI, JabopaTopHbie paboOThl U
HKCIIEPUMEHTAJILHBIE HCCIIEOBAHUS C MCIIONB30BAHUEM H3MEPUTENIbHBIX MPUOOPOB, MIMPOKO NMPUMEHSEMBIX B MPAKTHUECKOU
KU3HU,

£061a0eHUe YIalllUMHCS TaKUMHU OOIIIEHAyYHBIMU MOHATUSMH, KaK MPUPOAHOE SBJICHUE, SMIIUPUIECKH YCTAaHOBIECHHBIN (HaKT,
npo0iieMa, TUIoTe3a, TEOPETUUECKUI BBIBOI, PE3YNIBTAT IKCIIEPUMEHTATIBLHOM MPOBEPKU;

£NOHUMAHUe YJAIIUMUCS OTIMYHMA HAYyYHBIX JAHHBIX OT HEMPOBEPEHHON MH(OpPMAIINH, IEHHOCTH HAYKU ISl YIOBIECTBOPECHUS

OBITOBBIX, MPOU3BOACTBEHHBIX U KYJIbTYPHBIX TOTPEOHOCTEH YeTIOBEKA.

Koumpons u oyenxa pe3yniomamos.
OrieHKa YCBOCHHS 3HAHMM M YMEHHMH  OCYIICCTBISETCS B IPOILIECCE IIOBTOPEHHS W OOOOIICHHS, BBITOJHEHUS TEKYIIHMX

CaMOCTOATCIIbHBIX pa60T Ha J9TaIlC aKTyaJu3alnunu 3HAaHMW W Ha HdTame IIOBTOPCHHA, 3aKPCINUICHHUA U 0606H16HI/I$I HN3Y4YCHHOTI'O



Marepuaja, IPakTUYECKH Ha KaXKJIOM YpOKe, MPOBEICHUS TEKYIIMX U UTOTOBBIX KOHTPOJBHBIX pabOT, coiepKalluxX 3aJaHus
Pa3HOTO YPOBHS CJIOKHOCTH: 3aJaHus HEOOXOJUMOrO, MPOTPAaMMHOTO M MAaKCHMAJIbHOTO YpOBHEH (IIpU  ATOM YUYEHUKH
BBITIOJIHSIOT 3aJlaHusl HEOOXOJUMOIO YpOBHS M MOTYT BBIOMpaTh 3aJaHusl JAPYTUX YPOBHEH Kak JOMOJHUTEIbHBIE U
HeoOs3aTeIbHEIC).

O(heKTUBHBIM SBISETCS  KOHTPOJb, CBA3AHHBIA C HMCIOJB30BaHUEM MPOOJEMHO-IHATIOTHYECKON TEXHOJIOTUHU, B BUIE
CaMOCTOSITEJILHOM OIIEHKM M aKTyaJu3alMd 3HaHWM Mepea HayajJoM HM3y4YeHHsT HOBOrO Marepuajia. B aTom ciydae netsm
npeasiaraeTcsi caMuM cPopMyTUpoOBaTh HEOOXOIUMBIC MU PEIICHUS BOZHUKIIECH MpoOJeMbl 3HAHUS U YMEHUS U, KaK CIIEJCTBUE,
caMHM TpHUAyMaTh 3aJlaHus JJIsl TIOBTOPEHUS, 3aKpeIIeHUsI U 0000IIeHUsI U3yYeHHOTO paHee. Takas pabora SBISICTCS OIHHUM U3
HauOonee d(PPEeKTUBHBIX MPUEMOB JHATHOCTHKUA PEalbHOW CPOPMHUPOBAHHOCTH MPEIMETHBIX M TMO3HABAaTEIbHBIX YMEHUM Yy
y4Yaluxcs ¥ Mo3Bojisier  auddepeHiupoBaHHo paboTaTh ¢ 00y4YarOIIUMHUCS.

[TonmoxuTenpHbIE OLICHKUA 3a 3aJaHus TEKYIIUX W WTOTOBBIX KOHTPOJBHBIX PabOT SIBISIOTCS CBOCOOPA3HBIM 3a4€TOM IIO
U3y4aeMbIM TEMaM.

Dopmbl KOHMPOA U YUEMA YUEOHBIX U 6HEYUEOHBIX O0CMUNCCHUTL YUAUUXCA:
o mexywas ammecmayus: TECTHpPOBaHWE, padoOTa MO HWHIWBHAYAJbHBIM KapTOYKaM, CaMOCTOSTEIbHBIC pPaOOTHI,

IIPOBEPOYHBIC paOOTHI, YCTHBIN U MMUCBMEHHBIN OTIPOCHI, YICOHBIC MPOSKTHI;

o ammecmayus N0 umo2am obyuenus 3a Yemeepms . TeCTUPOBAHNE, THATHOCTHYECCKHUE PaOOTHI;
© ammecmayus no umo2am 200a: TAarHoCTUYECKUEe padoTHI.

Dopmul opzanuzayuu yueoHo2o0 npouecca
o KrnaccHoypouHas cucrema;

o JlabopaTopHbIe U TPAKTUICCKUEC 3aHITHS;



o [IpumeHeHue MyJIbTUMEIUIMHOTIO MaTepUaIa;
o PellleHne SKCIIEpUMEHTANIBHBIX U KaUE€CTBEHHBIX 3a]1a4;
©  YPOKHU-KOHCYJIbTALlUH.

B kadecTBe MOMOJHUTENBHBIX (HOPM OpraHU3aIMU 00pPa30BATEIBLHOIO MPOIECCAa HCIOIb3YeTCs] CUCTEMa KOHCYJIbTAllMOHHOU
MOJJICPXKKH, UHIUBUAYAJIBHBIX 3aHSITUH, CAMOCTOSITEIbHAS paboTa ydaluxcs ¢ UCIOJIb30BaHUEM COBPEMEHHBIX 00pa30BaTeIbHbIX
TEXHOJIOTHH.

Dopmul yuema 00CmMUIHCEHUIL:

©- ypoOdHas AEATEIbHOCTD - BEICHUE TETPaJIeH 1o PU3MKe, aHAJIN3 TEKYIEeH YCIIeBaeMOCTH,
o BHEYpOYHas JICSITCIBHOCTh — yYaCTUE B OJTUMITHAAaX, KOH)EPEHINAX, KOHKYpCaxX, MPEAMETHBIX HEIeIAX | T..I.

Ilpuopumemmnvie memoowvt u gpopmot padbomal

MeTobl, aKTUBU3UPYIOIIUE CAMOCTOATEILHOCTh U TBOPYECTBO YUCHUKOB:

o IEPUCMUYECKUIL Memo0, TO3BOJSIONIMA HAydyuTh JeTeld I00bIBaTh M KOHCTPYHPOBATh 3HAHUS C IIOMOIIBIO
HaOJII0NEHNH, aHaJIn3a U 0000IICHH;

© Memoo unome3, 3aKJIIOUAIONIMICA B TOM, YTO IIKOJbHUKAM IMpEJaraeTcsi CKOHCTPYUPOBATh BEPCHUM OTBETOB Ha
BOIIPOC YUHUTEJIS 10 TIPeyIaraeMoMy 3aJIaHHIO WJIH ITpo0sIeMe U 000CHOBATh CIPABEAIMBOCTD MPEIJIOKCHHOM;

© Memoo o0yueHusa 6 ouanoze, B Xo1e KOTOPOro YUHUTENIb OPraHU3YeT JeTe Ha COBMECTHBIN MOUCK 3HAHUM;

© Memoo eblpadOmMKu He0OX00UMBIX HABLIKO8 U YMEHUIl HA OCHO8e YEéMKUX AI20PUMMOE;

© Memoo nooauu u OUEHUBAHUA KAUeCcmea yC8OCHUs YUeOH020 Mamepuailda 6 ude memamuieckKux 0J10Ko6, mecmoe.

[Inanupytorcs cienyrouue popmel opzanuzayuu yuedHo2o npovyecca:

< (pOHTANbHBIC; KOJUICKTUBHEIC; TPYIIIOBHIE; paboTa B Mape; MHANBUIYaIbHBIC.



B npenooasanuu npedomema 0yoym ucnonv3o8amucs ciedyoujue mexHoao2uu u Memoowl:
© JIMYHOCTHO-OPUEHTUPOBAHHOE O0YUYEHUE;

o TpobsieMHOE 00YyYEHUE;
o nuddepeHIupoBaHHOE 00yUEHUE;
< TEXHOJIOTMH 00yUYeHUsI Ha OCHOBE pEIICHHUs 3a7ay;

© METOJIbl UHIUBUIYaJILHOTO O0YUYCHUS,

OcobeHHOE 3HAUYCHHE B TPENOJAaBaHUM (PUBMKKA HMMEET IIKOJbHBIN @uzuueckuil IKcnepumeHm, B KOTOPBIA BXOIST
JIEMOHCTPAIIMOHHBIN JKCIIEPUMEHT W CaMOCTOSATENIbHBIC JIa0oparopHbie pabOThI ydyalIUXCs. OTH METOJAbI COOTBETCTBYIOT
0COOEHHOCTSIM (PU3UUECKON HAYKH.

MecTo npeamMeTa B yueOHOM IJIaHe

[IpumepHast ocHOBHasi 0Opa3oBareibHasi MporpaMmMa OCHOBHOTO OOIIEro oOpa3oBaHHA OTBOAUT Ha HM3ydyeHHE (DU3UKUA B 8
KJjlacce He MeHee 68 yueOHbIX 4acoB, U3 pacyeTa 2 4acoB B Hefeno, B 9 kiracce He MeHee 102 yueOHBIX 4acoB, U3 pacueTa 3 yaca B
Henenmo. B coorBercTBUM ¢ yueOHbIM TiaHOoM MBOY Cepreesckass COII na 2023-2024 yuebnslii rog Pabouas mporpamma 8.9
KJIACOB paccuuTaHa Ha 34 yuyeOHBIX HE/IeNIU, KOJTMYECTBO YacoB Ha rof - 68 yacos, 2 yaca B Hezeno, 102 vaca, 3 yaca B HEIEIIO.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O IPEIMETA
JIMHHOCTHBIE, METAIIPEIMETHBIE U ITPEJIMETHBIE PE3YJ/IbTATbI

8 KJIACC

JINYHOCTHBIMM Pe3yJIbTATAMM H3YUYEHHUsI MPEIMETHO-METOANYECKOTro Kypca «Dusuka» B 8-M Kjacce sBiIsieTcs (pOopMUpOBaHHE

CIEAYIOIINX YMECHUM:



1. CaMoCTOATENbHO OMpPENENATh U BBICKA3bIBATh OOIIME MJI BCEX JIIOACH MpaBuiia MOBEACHUS MPU COBMECTHOU paboTe u
COTPYAHUYECTBE (ITUUECKUE HOPMBI).

2. B npennoskeHHBIX MEIaroroM CUTyalMsiXx OOIIEHHS W COTPYIHUYECTBA, OMUPAsCh HA OOIIME JJIsI BCEX MPOCThIC MpaBuUja
MOBEJICHHUS, CAMOCTOSITEJIBHO J1eJ1aTh BHIOOP, KAKOW MOCTYIOK COBEPIIUT.

3. CpencTtBoM JTOCTHXKEHUS ATUX PE3YJbTATOB CIY>KUT y4eOHBIM Marepuall W 3aJlaHusl yueOHHUKA, HAIICJICHHbIC HA 2-10 JIUHUIO
Pa3BUTHUS — YMEHUE ONPENEIATH CBOE OTHOIIICHUE K MUPY.

MeTanpeaMeTHbIMU pe3yabTaTaMu u3yueHus Kypca «®Puszuka» B 8-M Kiacce SBISIOTCS (OPMHUPOBAHHUE CIEAYIOIIUX
YHUBEPCAJIbHBIX YUCOHBIX JICHCTBUIA.

Pezynamuenvie YY/[:

1 OnpenensiTe 1ENb ACSITEIBHOCTH HA YPOKE CAMOCTOSATEIBHO.

2. VY4uThCs, COBMECTHO C yUUTENIEM, OOHAPYKUBATH U POPMYIUPOBATH yUEOHYIO TPOOJIEMY COBMECTHO C YUUTEIIEM.

3. Y4uThCs TUIaHUPOBATh YUEOHYIO I€SITEIbHOCTD HA YPOKE.

4. Bricka3piBaTh CBOIO BEPCHUIO, MBITATHCS Mpeaiararh crocod e€ mpoBepKH.

5. PabGoras mo mpemIoKeHHOMY TIUIaHy, HCIIOJIb30BaTh HEOOXOAMMBIE CpeacTBa (y4eOHHK, NpoCTeHImme Npuodopsl U
UHCTPYMEHTHI).

6. CpenctBoM (GOpMUPOBAHHS ATHUX JACUCTBUN CIYKUT TEXHOJIOTHSI MPOOJIEMHOrO AHWaiora Ha dTane H3Y4eHHS HOBOTO
Marepuarna.

7. OnpenensiTe yCTIENIHOCT BBITIOJHEHUS CBOETO 33/IaHHsI B TUAJIOTE C YUUTEIIEM.

8. CpenctBoM (HOpMHpPOBaHUS ATHUX JEHCTBHHA CIYKUT TEXHOJIOTHS OLICHUBAHHUS OOpa30BaTEIbHBIX JOCTHKECHHH (y4eOHBIX

YCIIEXOB).



Ilo3naeamenvuovie YYJ/I:

1. OpueHTUpOBaThCA B CBOEH CHUCTEME 3HAHMIA: MOHUMAaTh, YTO HYXXHA JOTOJHUTEIbHAs UH(MOpMalus (3HAHUSA) ISl PEIICHUS
y4eOHOM 3a7ayu B OJMH LIar.

2. Jlenath npeBapUTEIbHBIA OTOOP UCTOUHUKOB MH(MOPMAIIUU JJIsl pelIeHus: yueOHOM 3a1auu.

3. JloObIBaTh HOBBIEC 3HAHMS: HAXOAUTh HEOOXONMMYIO MHGOPMAIMIO, KaK B yuyeOHUKE, TaK U B MPEIJIOKEHHBIX YUUTEIEM
CIOBapsSX W HHUUKIONEAUusX (B ydeOHHMKe 2-TO Kjacca Il 3TOro MPeAyCMOTpEHa CIeluaibHas <«HIUKIONEAUs BHYTPHU
yU4EeOHUKAY).

4. JloObIBaTh HOBBIE 3HAHMS: W3BIEKATh WH(OOpPMAIUIO, TPEACTAaBICHHYI B pa3HbIX ¢opmax (TEKCT, TalnuIa, cxema,
WLUTIOCTpALUS U JIp.).

5. [TepepabaTbiBaTh MOMYyUYCHHYIO HH(DOPMAIIUIO: HAOIIONATh U JIeJlaTh CaMOCTOSTEIIbHBIC BBIBOIBI.

6. CpenctBoM (hopMHUpOBaHUS STUX IEUCTBUM CIY>KUT y4eOHBIN Marepuan — yMmeHue oObsICHATh MUP.

Kommynuxamuegnwvie YY/I:

1. JloHeCTH CBOIO MO3HIMIO 10 JPYrux: O(QOpPMIIATH CBOIO MBICIh B YCTHOW W THCHBMEHHOM pedyd (Ha YpOBHE OIHOTO

IPEIOKEHUS WIM HEOOJBIIIOTO TEKCTA).

2. Ciymath 1 TOHUMATh PEUb JIPYTHX.

3. BoIpa3zuTenbHO nepecka3biBaTh TEKCT.

4. Berynats B 6eceny Ha ypoKe U B )KH3HHU.

5. CpenctBoM GOpMUPOBAHUS ITUX JIEHCTBUM CIYKHUT TEXHOJOTHS MPOOJIEMHOTo nauajora (MOOYXKIAIMmUA M TOIBOMSIIHMA

I[I/IaJ'IOF) N TCXHOJIOI'HA IIPOAYKTUBHOI'O YTCHMUA.



6. CoBMECTHO J10roBapuBaThbcsl O MpaBHIaX OOLIEHUS U MOBEACHUS B IIKOJIE U CIENI0BaTh UM. YUUTHCS BBINOIHATH Pa3InYHbIC
ponu B rpynne (Jinjaepa, UCIONHUTEN, KpuTHKa). CpeacTBoM (OPMHUPOBAHUS 3TUX JEUCTBUN CIIYKUT paboTa B MaJlblX rpymnmnax (B
METOJUYECKUX PEKOMEHAAIMAX JIaH TaKOW BapUaHT MPOBEACHUS YPOKOB).
IIpenmeTHBIMU pe3yJbTaTaMu U3ydeHUs Kypca «DU3uKu» B 8-M Kitacce SBISIIOTCS (POPMHUPOBAHUE CHEYIOUIUX YMEHUM:
1-ii ypoBeHb (He0OXOAMMBIIT)
Bocvmuxnaccnuxk nayuumcsa:
TIonumams cmvicn nouamuii:
£ TEIJIOBOE JIBIDKEHHWE, TeIUIoNepeaada, TEIUIONPOBOAHOCTb, KOHBEKIIMS, HM3JIy4Y€HHE, arperarHoe COCTOsSHHE, (Pa3oBbIN
NEPEXO/1, MEKTPUUECKUN 3apsijl, MEKTPUUECKOe Moje, MPOBOAHUK U JTUAIEKTPUK, XUMUYECKUN IJIEMEHT, aTOM M aTOMHOE
AJIpO, POTOH, HEUTPOH, ANIEPHBIE PEAKIIMM CUHTE3a U JIEJICHUS, dJIEKTPUUECKasi CHUJia, CHIIOBbIE JTMHUU DJIEKTPUUYECKOTO
HOJsI, MOH, 3JEKTpUYecKas Ielb U CXe€Ma, TOYCUHBIM HMCTOYHUK CBETa, II0JIe 3PEHMs, AKKOMOJAALMA, 3€pKajio, TEHb,
3aTMEHHE, ONTHYECKast 0Ch, (POKYC, ONTHUECKHUM LIEHTpP, OJIM30PYKOCTh M 1ajbHO30PKOCTh, MATHUTHOE I0JI€, MarHUTHBIE
CHJIOBBIE JIMHUM, JJIEKTPOMArHUTHOE M0JI€, SJIEKTPOMAarHUTHbIE BOJIHBI, IOCTOSHHBIM MarHUT, MArHUTHBIH MOJIIOC;
CMBICT PUIULECKUX GETUUUH.:
£ BHYTPEHHSS SHEpPrusi, KOJIUYECTBO TEIUIOTHI, YJ€lbHas TEIUIOEMKOCTb BELIECTBA, YAEJIbHAas TEIUIOTa CrOpaHus TOIUIMBA,
yAeNbHas TEIUIoTa MapooOpa3oBaHus, yAelbHAs TEIUIOTa IUIABICHHs, TeMIleparypa, TeMIepaTypa KUIEeHHs, TeMIieparypa
IUTABJICHHS, BJIAKHOCTb, NIEKTPUYECKUH 3apsAJ]l, CUja TOKA, HAINpPSIKEHUE, CONPOTHUBIICHHE, YAECIBHOE COIPOTUBIIEHUE,
paboTa ¥ MOIIHOCTh TOKAa, MAaCCOBOE YHUCIIO, SHEPTHs CBSA3M, YIVIbI MAJEHUS, OTPAXKECHUS, MPEIOMICHUs, OKYCHOE pac-
CTOSIHUE, ONITHYECKAs CUIIA;

CMbICIl qbu3uqecmtx 3AKOHOB6.



£ 3aKOH COXPAHCHUS DHEPrUU B TEILIOBBIX IIPOLIECCAX, 3AKOH COXPAHEHMS DJICKTPUYECKOrO 3apsAna, 3akoH OMa Juis yd4acTka
ANEKTPUYECKOMN LienH, 3aKkoH J[koyna-JIeHna, 3akoH AMImepa, 3aKOH INPSMOJMHEMHOIO pAaclpOCTPAHEHMS CBETA, 3aKOH
OTpPaKEHU U MPEIOMIICHUS CBETA.

2-i1 ypoBeHb
Bocomuknacchuk nojyuum 603MO0X}CHOCHb HAYUUMbCA:

- onucvleamv U 00BLACHAMb (PU3NUECKUE SIBICHUA: TEIUIONPOBOAHOCTb, KOHBEKLHIO, M3JIyYEHHUE, UCIApPEHHE, KOHACHCALMIO,
KUAIICHUE, IUIABICHUE, KPUCTAJUIM3ALUI0, JJIEKTPU3ALUI0 TeJ, B3aUMOJCHCTBUE DJJIEKTPUUECKUX 3apsioB, B3aHMOACHCTBUE
MAarHuTOB, JEHCTBUE MArHUTHOIO IOJS HAa HPOBOJHUK C TOKOM, TEIUIOBOE JEHCTBHE TOKA, SJEKTPOMArHUTHYK WHIYKIHIO,
OTpakCHHE, NIPEJIOMIICHUE U TUCIIEPCUIO CBETA;

- ucnonv3oeams (HU3NUECKUE MPUOOPHI U U3MEPUTENIbHBIE WHCTPYMEHTHI U1 U3MEPEeHUs (U3UUYECKUX BEJIMYMH: TEMIEpaTyphl,
BJIQYKHOCTH BO3/yXa, CUJIbI TOKA, HAMPSKEHUs, JIEKTPUUECKOTO CONTPOTUBIIEHNUS, PA0OTHI M MOIIIHOCTH 3JIEKTPUUYECKOTO TOKa;

- npedcmagnamy Pe3ynbTaTbl U3MEPEHHH C TOMOIIBIO TaOnul, rpaUKOB U BBIABIATH HA 3TOM OCHOBE SMIMPUYECKUE
3aBUCUMOCTH: TEMIIEpATypbl OCTBIBAIOIIETO TEJIA OT BPEMEHM, CHJIBI TOKA OT HAIPSDKEHUS HA Y4acTKE LENH, yIVla OTPAXEHUS OT
yIila AJIeHUs CBETA, yIila IIPEJIOMIICHHSI OT yIvla NaJeHUs CBETA;

- gbIpadicams PE3yAbTaThl U3BMEPEHUN U PacUETOB B €IMHALIAX MeXTyHapOIHON CHCTEMBI;

- npuBOOUMsb MPUMEPHI MPAKTUUECKOTO UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUM O TEIJIOBBIX, JIEKTPOMArHUTHBIX SIBJICHUAX;

- pewiamys 3a1a4M HA IPUMEHEHHUE U3YYCHHBIX (PU3UYECKUX 3aKOHOB.
9 KITIACC

JINYHOCTHBIMM pe3yJIbTATAMHU H3YyUYCHUSI Y4eOHO-METOAMYECKOTo Kypca «®Pusmka» B 9-Mm kiaccax sBisieTcs (GOpMHPOBAHUE

CIEAYIOINX YMECHUM:



1. CamoCTOSTENbHO ONPEAENSITh W BBICKa3bIBaThb OOIIME ISl BCEX JIOAEH MpaBWiIa MOBEACHHS MPU OOIIEHUH U
COTPYIHHUYECTBE (3TUYECKHE HOPMBI OOILIEHUS U COTPYIHUYECTBRA).
2. B caMOCTOATEIbHO CO3J@HHBIX CUTyalUsX OOILIEHUS W COTPYIHMYECTBA, OMUPASICh HA OOIIME ISl BCEX MPOCThIE
MpaBuUJia MOBEJEHUS, JellaTh BBIOOP, KAKOW MOCTYIMOK COBEPLIUTH.
3. CpencTtBoM AOCTHIKEHHUS ATUX PE3YIbTaTOB CIYKHUT yueOHBIM Marepuan — yMEHHE OIpEAeNATh CBOE OTHOLIEHHUE K
MUDPY.
MeTanpeAMeTHBIMH pPe3yIbTATAMM U3yUEHUs Y4eOHO-MeToInYecKoro kypca «®dusuka» B 9-om kiacce SBISIOTCA GOPMUPOBAHUE
CIIEYIOIINX YHUBEPCAIBHBIX YUCOHBIX JEHCTBUI.
Pezynamuenvie YY/I:
1. CamocTosTenbHO (pOopMyTHpPOBaTh 1ENIM YPOKa MOCie NPeIBAPUTEIBHOIO 00CYKICHHUS.
2. Yuutbhcsa oOHApYXKUBaTh U (OPMYIUPOBATH YICOHYIO ITPOOIEMY.
3. CocraBmsTh IIaH pemeHus mpoOaeMbl (3a1a4H ).
4. Pabotas 1o miaHy, CBepATh CBOU JACHCTBUS C LEIbIO U, TPU HEOOXOAUMOCTH, UCTIPABIISATH OMUOKH CAaMOCTOSTEIBHO.
5. CpenctBom GOpMUPOBAHMS ITUX JEUCTBUUN CIYKUT TEXHOJIOTHS MPOOJIEMHOrO JUaliora Ha dTane M3yuyeHHs HOBOTO
Marepuana.
6. B nmanore c yunteneM y4uThCS BhIpaOAThIBATh KPUTEPHUH OLICHKU W OMPENENSATh CTENEHb YCIEITHOCTU BBHITOJHCHHUS
cBOEH pabOTHI U PabOTHI BCEX, HCXOAS U3 UMEIOIIUXCS] KPUTEPHEB.
7. CpenactBoM (GOpMUPOBAHUS ITUX JACHCTBUU CIYKUT TEXHOJOTHS OICGHMBAHUS 0Opa30BaTENbHBIX JTOCTHXKCHUM
(y4eOHBIX yCIIeXOB).

Hlo3nasamenvnuvie YY/I:



1. OpueHTupoBaTbca B CBOEH CUCTEME 3HAHUM: CAMOCTOSITENIBHO MPEANoararh, Kakas HHQOpMalus Hy>KHA IJIs1 pELIeHUS
y4eOHOM 3a]]a4l B HECKOJIBKO IIaros.

2. OtOupath HEOOXOUMBIE JIsl PEIICHHs YUeOHOM 3a/1a4ll UCTOYHUKU UH(DOpMaLIUU.

3. JloObiBaTh HOBBIE 3HAHUS: U3BJIEKAaTh MH(GOPMAIMIO, MPEACTABICHHYIO B pa3HbIX (opmax (TEKCT, Tabnuia, cxema,
WUTIOCTpAlUs U JIp.).

4. TIlepepabarbiBaTh MONYYEHHYIO HH(POPMALIUIO: CPABHUBATh U TPYNIUPOBATH (DAKThl U SIBICHUS; ONPEAEIATh IPUUUHBI
SIBJICHUH, COOBITHIA.

5. TlepepabarbiBaTh MONMYYEHHYIO HH(GOPMAIIMIO: JEJIaTh BEIBOJBI HA OCHOBE 0000IIEHNS 3HAaHUM.

6. IlpeoGpa3oBbiBaTh HHPOPMAIIMIO U3 OAHOW (POPMBI B IPYTyIO: COCTABISATH MPOCTOM MJIAH M CJIOXHBIN IJIaH y4eOHO-
HAyYHOI'O TEKCTa.

7. Tlpeobpa3oBbiBaTh MHGOPMALIUIO U3 OAHOW (POPMBI B APYTYIO: TPEACTABISATH HHGOPMAIIMIO B BUE TEKCTA, TAOJIHUIIbI,
CXEMBI.

8. CpenctBom GOpMHUPOBAHUS ITUX JICHUCTBUU CIY)KHT yU4eOHBIN MaTepHal.

Kommynurkamuenwvie YY/[:

1. JloHecTH CBOIO MO3UIIUIO A0 IPYTUX: 0QOPMIISATH CBOU MBICIH B YCTHOM M MUCHbMEHHOM peyH ¢ y4ETOM CBOUX yUEOHBIX

Y )KU3HEHHBIX PEYEBBIX CUTyal[UH.

2. JloHecTu CBOIO MO3UIMIO 10 JIPYTMX: BBICKAa3bIBaTh CBOIO TOYKY 3pEHHUS U NbITaTbcsl €€ OOOCHOBATh, MPHUBOS

apryMEHTHI.

3. Caymarb Apyrux, ObITaThCs IPUHUMATD IPYTYIO TOUKY 3pEHUS, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHHSI.



4. CpenctBoMm GOpMHUPOBAHUS JTUX JCHCTBUM CIYKUT TEXHOJOTUA MpoOJeMHOro juajora (moOyxnamomui u
TTOABOISIIIUI TUAJIOT).
5. Ywurarp BCIyX M Ipo ce0s TEKCThl YYCOHUKOB M MPHU ITOM: BECTU «IHAJOT C aBTOPOM» (IIPOTHO3UPOBATH Oymyliee
YTEHUE; CTaBUTh BOMPOCHI K TEKCTy M HMCKaTh OTBETHI, MPOBEPATH CEOsl); OTACNSITH HOBOE OT H3BECTHOTO; BBIJECISATH
IJIABHOE; COCTABJISTH ILJIAH.
6. CpenctBoMm GOpPMHUPOBAHUS ITUX NEUCTBUN CITY>)KUT TEXHOJIOTHUS MPOAYKTUBHOTO YTCHHUS.
7. JloroBapuBaThCs C JIFOIBMU: BBITIOJHSSI PA3JIMUHBIE POJIU B TPYIIE, COTPYAHUYATh B COBMECTHOM PEIICHUH MPOOIEeMbI
(3amaun).
8. Vuurhcs yBaKUTEIbHO OTHOCUTHCS K TIO3UIIMH JIPYTOTO, BITAThCS JJOTOBAPUBATHCS.
9. CpenctoMm GOPMHUPOBAHUS ITUX JICUCTBUN CIIY>)KHT paboTa B MaJIbIX TPYyIITIaXx.
IIpenmMeTHBIMU pe3yjbTaTaMu U3ydeHUs Kypca «Pusnka» B 9-M Kiacce ABIsOTCS GOPMUPOBAHUE CIETYIONTNX YMEHUM:
1-i1 ypoBeHb (HEOOXOAMMBII)
JleeamuKnaccHuUK HAyYumuca:
NOHUMAMb CMbICT NOHAMULL:
£ MAarHMTHOE I0JIe, aTOM, aTOMHOE SJIPO, PAIMOAKTUBHOCTb, HOHU3UPYIOLIUE U3TyUYCHUs; OTHOCUTEIBHOCTh MEXaHUYECKOTO
NBUKEHUSI, TPACKTOPUS, MHEPIMAIbHAs CHUCTEMa OTCYETa, WUCKYCCTBEHHBIN CIYTHHUK, 3aMKHYTasi CUCTEMa, BHYTPEHHUE
CWJIbl, MATEMAaTUYECKUI MasiTHUK, 3BYK, U30TOM, HYKJIOH;
CMBICT PU3UUECKUX BEIUUUH:
£ MAarHuTHasg WHAYKIUSA, MAarHUTHBIM MOTOK, SHEPTUs 3JIEKTPOMArHUTHOTO IMOJI, MEepeMElIeHUE, MPOEKIHs BEKTOpa, MyTh,

CKOPOCTh, YCKOPCHHUC, YCKOPCHUC CBO6OI[HOFO MmaacHusA, HCHTPOCTPEMHUTCIBHOC YCKOPCHUC, CHUJIA, CHUJIA TAXKCCTH, MacCcCa,



BEC Teja, UMIYNbC, IEPUOJI, YACTOTa, aMIUIMTY/la, IEPUOJ, YacToTa, ¢a3a, AJIMHA BOJIHbBI, CKOPOCTh BOJHBI, SHEPTHS CBSI3U,
nedext Macc, nepuos noiaypacnaja;
CMBICT PU3ULECKUX 3AKOHO8.!

£ YypaBHEHUs KMHEMATHKH, 3aKOHbI HbIOTOHA (MEpBBIN, BTOPOM, TPETHUIi), 3aKOH BCEMUPHOTO TATOTECHUSI, 3aKOH COXpaHEHUSI
UMITYJIbCa, TIPUHIIMII OTHOCUTENBHOCTH ['amuiesi, 3aKkoHBI TapMOHMYECKUX KOJI€OAHWM, MPaBWIO JIEBOW PYKU, 3aKOH
ANIEKTPOMAarHUTHON MHIYKIMH, TpaBuiio JIeHI1a, 3aKOH paJiIMOAKTUBHOIO pacnaja.

2-i1 ypoBeHb
JleeamukaaccHuUK noayuum 603mMOHCHOCHIb HAYUUMbCA:
- cobupams YCTAHOBKH JISl KCIIEPUMEHTA IO ONMKUCAHUI0, PUCYHKY U MMPOBOIUTH HAOIIOICHUS U3yYaeMbIX SIBICHUN;
- usmMepsamv CUIy TSIKECTU, PACCTOSHUE, TPEACTABIATh pe3yIbTarbl U3MEPEHUM B BUJE TAOJUII, BBISBIATH SMITMPUUYCCKHEC
3aBUCUMOCTH;
- 00vACHAMb PE3YIIBTATHI HAOIIOIEHUN 1 SKCTIEPUMEHTOB;
- npumeHsams SKCIEPUMEHTATIBHBIC PE3YJIBTATHI JJIS MPEICKA3aHUs 3HAYCHUS BEJTWYWH, XapaKTePU3YIOIINX XOa (DH3NUECKUX
SIBIICHUM;

- 8bipadicams Pe3yabTaThl UBMEPEHUN U pacYETOB B eIMHUIIAX MeXayHapOJHONW CUCTEMBI;

- peuiams 3a1a4d HA TPUMEHEHHUE M3YYCHHBIX 3aKOHOB;

- npuUBoOUMb IPUMEPHI MPAKTUUSCKOTO UCIIOIB30BaHUS (DH3NUSCKUX 3aKOHOB;

- ucnonvb3o8ams NPUOOPETEHHBIC 3HAHUS M YMEHHS B IPAKTHUCCKOM JICSITCIPHOCTH U B TIOBCETHEBHOMN KU3HH.

INJIAHUPYEMBIE PE3VYJIBTATBI U3YUEHUSA ®PU3UKHU
(ITO OKOHYAHUMU U3YYEHMUS KYPCA)



Mexannueckue iBJCHUSA

Buinycknuk naywumces:

£

pacrio3HaBaTh MEXaHUYECKHUE SIBICHUS U OOBSCHATh HA OCHOBE WMEIOIIMXCA 3HAHUW OCHOBHBIC CBOMCTBA WJIHM YCIOBUS
MPOTEKAHUs JTUX SIBJICHUN: pPaBHOMEPHOE U PABHOYCKOPEHHOE TMPSMOJIUHEHHOE ABWIXKEHUE, CBOOOMHOE MaJcHUE Tel,
HEBECOMOCTb, PABHOMEPHOE JBH)KCHUE IO OKPYXHOCTH, MHEPIMS, B3aUMOJCHCTBUE TeJ, Mepenada AaBICHHUS TBEPIBIMU
TENaMH, >KUAKOCTAMHU M Ta3aMu, arMoc(epHoe [aBjieHue, IJIaBaHUE TeJ, PaBHOBECHME TBEPIBIX TeJ, KojeOaTelbHOe
JBH>KEHUE, PE30HAHC, BOJIHOBOE JIBUXKEHUE;

OMHUCHIBATh M3YUYCHHBIE CBONCTBA TEM M MEXAaHUYECKUE SBJICHUS, UCIONB3YS (DU3NUECKUE BEIUYUHBI: MYTh, CKOPOCTH,
YCKOpPEHHUE, Macca Tela, IVIOTHOCTh BEIIECTBA, CUJIA, JABJICHUE, UMIYJbC TEJld, KUHETUYECKAsl SHEPrus, MNOTCHIMAIbHAs
SHEPrusi, MeXaHuueckas padbora, Mexanundeckass MorfHocTh, KITJ[ mpocToro Mexanusma, cuia TpeHUs, aMIUIUTY/a, TIEPUOJT U
yacToTa KoJieOaHWM, AJIMHA BOJIHBI U CKOPOCTb €€ paclpoCTpaHEHUs; MPHU OMUCAHWU MPABWIBHO TPAKTOBATH (PU3MUECKUIA
CMBICIT MCTOJB3YEMbIX BEIMYMH, UX OOO3HAYEHUS M EIUHUIBI U3MEpPEHHUs, HaXOAUTh (DOPMYJIbI, CBA3BIBAIOUIUE TAHHYIO
(bu3MUECKYI0 BEIMYUHY C IPYTUMU BETUYUHAMU;

aHAJIM3UPOBATh CBOMCTBA TEJ, MEXaHUUYECKUE SIBIICHUS W TPOIECCHI, UCTONb3ys (PU3NYECKUE 3aKOHBI M MPUHIIUIBI: 3aKOH
COXpAaHEHMUsI JHEPrUM, 3aKOH BCEMHPHOTO TIATOTCHUs, paBHoaeucTByromas cuia, I, II u III 3akonsl HberoToHa, 3akoH
COXpaHEHHs MUMITyibca, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa; MpU ATOM pas3IudaTh CIOBECHYIO (OPMYTUPOBKY
3aKOHA U €r0 MareMaTH4eCKOE BBIPAKCHUE;

pa3nu4aTh OCHOBHBIC MPU3HAKY M3YYCHHBIX (PM3MUECKUX MOJIENICH: MaTepraabHas TOUKa, MHEPIHAIbHAS CHCTEMa OTCUETa;
pemiath 3aJa4u, UCIONb3ysd (pu3udecKkre 3aKOHBI (3aKOH COXPAHEHWS JHEPTHH, 3aKOH BCEMHPHOTO TITOTCHUS, TPHUHIIHI

cynepno3zunuu cui, I, IT u Il 3akonsl HeroToHA, 3aKOH cOXpaHEHUs! UMITYIIbCa, 3aKoH ['yka, 3akoH Ilackais, 3akoH Apxumena)



u (opmynbl, cBA3bIBaOUIME (PU3UUECKHE BETUUYMHBI (IIyTh, CKOPOCTh, YCKOPEHHUE, Macca Tella, INIOTHOCTh BEIleCTBa, CUIIA,
JaBICHHE, UMITYJIbC Tela, KUHETHYECKas OJHEeprusi, MOTEHUUaJIbHAas SHEPrus, MeXaHuuyeckas pabora, MeXaHWYecKas
MotHocTh, KII/] mpocToro Mmexanusma, cuia TPEHUS! CKOJIbKEHUS, aMIUIMTYa, IEPUOJ U YacToTa KoJieOaHuM, JIMHA BOJIHbI
U CKOpPOCTh €€ pacnpOoCTpaHEHHUs): HAa OCHOBE aHAJIM3a YCIOBUS 3aJayd BBLACHATh (PU3NYECKHE BEIUMYHMHBI U (HOPMYIIBI,
HEoOXOUMBbIE 715l €€ PeIleHUs, U TPOBOAUTH PACUETHI.
BuvinyckHuk noiyuum 603mM0x3cCHOCHb HAYUUMBCA:

£ UCIOJIb30BaTh 3HAHUS O MEXAHUYECKUX SBJICHUSX B MOBCEIHEBHOM JKU3HM JUIsl oOecrieueHrs 6e30MacHOCTH Mpu oOpalieHuu
¢ nMpubopaMu M TEXHUYECKUMH YCTPONUCTBAMM, JJIsi COXPAHEHHUS 3/I0POBbS U COOJIOACHUS HOPM IKOJIOTHYECKOTO MOBEICHUS
B OKPYXKaIoIIEH cpelie;

£ TPUBOJUTH NPHUMEPHI MPAKTHUYECKOrO HCIIOJIb30BAaHUS (PU3MUECKUX 3HAHUUW O MEXAHMYECKUX SIBICHUSAX U (HU3MUYECKUX
3aKOHAX; WCIOJIb30BaHUA BO30OHOBISIEMBIX MCTOYHUKOB SHEPIMM; JKOJIOTMYECKUX TOCJIEACTBUI  HUCCIEIOBaHUSA
KOCMHYECKOTO ITPOCTPAHCTBA;

£ pa3nauyaTh T'PAHUIBI TPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, MOHUMATh BCEOOMmIUN XapakTep (pyHIaMEHTaTbHBIX 3aKOHOB
(3aKOH COXpaHEHUsT MEXaHUYECKON SHEpPruu, 3aKOH COXPAaHEHUs HMIYJbCAa, 3aKOH BCEMUPHOIO TATOTEHUS) U
OTPaHUYEHHOCTh UCITOJIb30BAaHMS YACTHBIX 3aKOHOB (3aKoH ['yka, 3akoH Apxumenaa u ap.);

£ mnpuémaM TMOHCKa U (QOPMYIUPOBKH JOKA3aTEIbCTB BBIABUHYTHIX THUIIOT€3 W TEOPETUUYECKHX BBIBOJOB Ha OCHOBE
HMIHUPUYECKH YCTAHOBJICHHBIX (PAKTOB;

£ HaXOJIUTh aJIEKBAaTHYIO MPEIJIOKEHHON 3a/aue (PU3MUECKyI0 MOJIesb, pa3pemaTs npoodaeMy Ha OCHOBE MMEIOIIUXCS 3HAHUM
M0 MEXAaHHUKE C MCIOJIb30BAaHUEM MATEeMAaTUYECKOTro armapara, OIEHUBATh PEalbHOCTh MOJIYYEHHOTO 3HaueHUsl (PU3NUECKOM

BCIINYHMHBEI.



TennoBbie ABJICHUSA
Buinycknuk nayuumcs:

£ pacro3HaBaTh TEIUIOBBIC SBICHUS M OOBSCHATH HAa OCHOBE HMEIONIMXCS 3HAHMN OCHOBHBIC CBOMCTBA WJIM YCJIOBUS
NPOTEKaHUsl ITUX sABICHUH: nuddy3usi, u3MeHeHrne oO0bEéMa TeJ MpU HArpeBaHUM (OXJIKICHHUH), OOJbINAs CKUMAEMOCTh
ra3oB, MaJilas CXKHUMAae€MOCTh HUJKOCTEH U TBEPIBIX TEJ; TEIJIOBOE PAaBHOBECHE, MCHAPEHME, KOHICHCAlUs, IJIABICHUE,
KpUCTAJTN3AIUs, KUTIEHHE, BIaXXHOCTh BO3/yXa, Pa3IudHbIe CIIOCOOBI TEIIoNepeaayu;

£ ONKCHIBaTh M3YyYCHHBIC CBOMCTBA TEJ W TEIJIOBHIC SIBICHHS, WUCIONB3YyS (PU3MUECKUE BEIUYUHBI: KOJIMYECTBO TEILJIOTHI,
BHYTPEHHSISI DHEPTHsi, TEMIIepaTypa, ylaeiabHas TeIIOEMKOCTh BEIlleCTBa, YAeIbHas TEIUIOTa IJIaBJICHUS U MapooOpa3oBaHus,
yelibHas TEIUIOTa CrOpaHus TOIUIMBA, KOG (UIIMEHT MOJIE3HOTO AEUCTBHS TEIJIOBOTO JBUTATENs; IPU ONMUCAHUN MPABUIIBHO
TPaKTOBAaTh (PU3UYECKUI CMBICI HCHOIB3YEMbIX BEJIWYMH, UX O0O3HAUYCHUS M EAUHHIIBI MU3MEPEHMs, HaXOAUTh (HOPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETUYUHY C JPYTUMH BEIMYMHAMH,

£ aHAJIW3UPOBaThb CBOMCTBA TEJ, TEIUIOBBIE SIBICHUS W IPOLIECCHI, MCHOJB3YyS 3aKOH COXPAHEHHUs DSHEPruu; pasiinyarhb
CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U €r0 MAaTEeMAaTUYeCKOE BRIPAKEHHUE;

£ pas3nauMyaTh OCHOBHBIE NMPU3HAKU MOJEJIEH CTPOEHHUSI T'a30B, )KUAKOCTEN U TBEPABIX TEIL,

£ pemiath 3aJaud, UCIONB3YS 3aKOH COXpaHEHUs DHEPTruu B TEIUIOBBIX Mpolieccax, (HOpMYIbl, CBS3bIBAIONINE (U3MUECKHUE
BEJINYMHBI (KOIMYECTBO TEIUIOThI, BHYTPEHHSISI SHEPTUsI, TEMIIEpaTypa, ynelibHas TeIIOEMKOCTh BEIECTBA, Y/IeJIbHAs TEII0Ta

TJIABJIICHUS M TApooOpa3oBaHMsl, ylelbHas TEIUIOTa CrOpaHUs TOIUTMBA, KOA(M(HUIIMEHT MONE3HOTO IEHCTBUS TEIIOBOTO



JIBUTATEJIs1): HA OCHOBE aHaJIW3a YCJIOBHUS 3a/laud BBIACISATH (PU3UYECKHE BEIMYMHBI U (DOPMYJIbI, HEOOXOAUMBbIE IS €€

peleHns, U IPOBOUTH PACUETHI.

Bbmycmmk noJiydium 603MOXNCHOCHIb HAYUUMDBCA:

£

WCITIOJIb30BaTh 3HAHUS O TEIUIOBBIX SBJICHHMSIX B IOBCEIHEBHOW JKM3HU JIJIsI OOECrieueHUs] O0€30MacHOCTH MPU OOPAIICHUH C
npruOOpaMy U TEXHUYECKUMHU YCTPOUCTBAMH, JIJISI COXPAHEHUS 370POBBS M COOJTIOACHHS HOPM IKOJIOTHYECKOTO TTOBEICHHUS B
OKpYKarolieH cpesie; MPUBOIUTD MPUMEPHI SKOJIOTUUECKUX TTOCIICACTBUN pa0oThI IBUraTeieit BHyTpeHHero cropanus (J1BC),
TEIUIOBBIX M THAPOIICKTPOCTAHIINIA;

NPHUBOAUTH PUMEPHI MPAKTHYECKOTO UCITOJIB30BaHUS (PU3MUCCKUX 3HAHUH O TEIJIOBBIX SBJICHUSX;

pa3auyarh TPAHMIBI TPUMEHUMOCTH (PU3HYECKUX 3aKOHOB, MTOHMMATh BCCOONUI XapakTep (PpyHIaMEHTAIbHBIX (U3MICCKUX
3aKOHOB (3aKOH COXPaHEHUsS SHEPTHUU B TEIJIOBBIX IIPOIleCccax) U OTPaHUYCHHOCTD UCITOIh30BaHUS YaCTHBIX 3aKOHOB;
npuéMaM TIOMCKa ¥ (OPMYITHPOBKH JIOKA3aTEIIbCTB BBIIBHHYTHIX THIOTE3 W TEOPETUYCCKUX BBIBOJOB Ha OCHOBE
OMIUPUICCKH YCTAHOBIICHHBIX (DaKTOB;

HaXOIWTh aJIEKBATHYIO MPEIOKEHHOM 3aaue (PU3MUECKYI0 MOJIETh, pa3pemniarh MpooieMy Ha OCHOBE HMEIOIIUXCS 3HAHUH O
TETUIOBBIX SIBJICHHSX C HCIOJB30BAaHUEM MaTeMaTHYECKOTO arrapara W OICHHBATh PEabHOCTh IMOJYYEHHOTO 3HAYCHUS
(bU3UYIECKON BETUIMHBI.

3J1eKTpnqec1me N MAarHUMTHbBIC ABJICHUSA

Buvinycknuk nayuumcs:

£

pacCimo3HaBaTh JJICKTPOMAIrHUTHLBIC ABJICHUA U O0OBSACHITH HAa OCHOBE NMCIOIIMXCA 3HAHUM OCHOBHBLIC CBOMCTBA HJIM YCIIOBHA

INIPOTCKAaHUA OTHUX SIBIICHUI: QJIICKTpHU3aludg TCII, BBaHMOHeﬁCTBHC 3apsaa0B, HArpeBaHUC IIPOBOAHHMKA C TOKOM,



B3aMMOJICIICTBUE MArHUTOB, JJICKTPOMArHUTHAsE WHIYKUUS, JEHCTBHE MArHUTHOTO TIOJiE HA TMPOBOJHHUK C TOKOM,
MPSIMOJIMHENHOE PACTIPOCTPAaHEHUE CBETA, OTPAXKEHUE U MPEIOMIIEHUE CBETA, TUCIIEPCUs CBETA;

£ ONKCHIBaTh U3YUYCHHBIE CBOMCTBA TEJ U AJIEKTPOMArHUTHBIC SIBICHUS, WUCIONB3Ys (U3UYECKUE BEIUYUHBI: AJIEKTPUUYECKUN
3aps]l, Cuila TOKa, JJIEKTPUUYECKOE HAIIPSKEHUE, HIEKTPUUECKOE COIIPOTUBRIIEHUE, YIEeTbHOE CONMPOTURICHHE BEIlleCTBa, padoTa
TOKa, MOIITHOCTh TOKa, (DOKYCHOE PACCTOSIHUE M ONTUYECKAs CHUJIA JIMH3BI, IPHU ONMKMCAHUU NMPABWIHLHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCIIOJIb3YEMbIX BEJIWYMH, UX O0O3HAYCHUS W €AUHUIIBI M3MEPEHUS;, yKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIIME JAHHYIO
(bU3HUYECKYIO0 BETMYUHY C IPYTUMH BETMYMHAMU,

£ aHaJIM3UPOBATh CBOMCTBA TEJ, AEKTPOMATHUTHBIC SIBJICHUS U MPOIECCHI, UCTIONB3Ysl (PM3UUYECKUE 3aKOHBI: 3aKOH COXPaHCHUS
AIIEKTPUYECKOTO 3apsiaa, 3akoH Oma IS ydacTka 1enu, 3akoH [xoyns—JleHna, 3akoH NpsSMOIMHEHHOr0 pacipoCTpaHeHUs
CBETa, 3aKOH OTPAKEHHUsS CBETA, 3aKOH MPEJIOMJICHHS CBETa; MPU 3TOM PA3IMUYaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €ro
MaTEMaTUYECKOE BBIPAKEHUE;

£ pelmiath 3aJa4yd, HUCMONB3yd (u3muyeckue 3akoHbl (3akoH Owma Ui ydactka wnenu, 3akoH Jxoymns—IJlenna, 3akoH
IPSIMOJTMHEHHOTO PACIIPOCTPAHEHHUS CBETA, 3aKOH OTPAKECHHS CBETA, 3aKOH MPEIOMJICHUS CBETa) U (POPMYIIBI, CBA3BIBAIOIIHE
duznueckre BETUYNHBI (CUJIa TOKA, DIIEKTPUUECKOE HAIPSKEHUE, FIEKTPUIECKOE COMTPOTUBIICHUE, YAEIbHOE COMPOTUBIICHUE
BEIIECTBa, paboTa TOKa, MOIIMHOCTh TOKa, (OKYCHOE pACCTOSIHUE M ONTHYeCKas Cuiia JHUH3bL, (OpMyabl pacuéra
AIEKTPUYECKOTO COMPOTUBIICHHS IIPU MOCIEAOBATEIbHOM U MapajijIeIbHOM COEIMHEHUU MPOBOJAHUKOB); HA OCHOBE aHAJIM3a
YCIIOBUSA 33/1a4¥ BBIIEIATH (PU3NYECKUE BEIUYUHBI U (DOPMYIBI, HEOOXOUMBIE NIJIsi €€ PEIIeHNs, U TPOBOAUTH PACUETHI.

Bbmycmmk noJaydHum 603MOMNCHOCHIb HAYUUMBCA:



£ WCMOJB30BaTh 3HAHUS 00 AJIEKTPOMATHUTHBIX SBJICHUSX B MOBCEJHEBHOW >XM3HU MJig oOecreueHus O€30MacHOCTU TMpU
oOpallileHnu ¢ TpudopaMu U TEXHUYECKUMU YCTPOMCTBAMU, JIJISi COXPAHEHUS 37J0POBbsl U COOIIOJICHUSI HOPM IKOJIOTUYECKOTO
MOBEJCHUS B OKPYKAIOLIEU CPELE;

£ TPHUBOJIUTH MPUMEPHI MPAKTUUYECKOTO UCTIOIb30BaHUS (PU3UUECKUX 3HAHUN O AJIEKTPOMArHUTHBIX SIBJICHUAX;

£ pas3nuuaTh TPaHUIBl TPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, NMMOHUMATh BCEOOIIMM XapakTep (yHIaMEHTaIbHBIX 3aKOHOB
(3aKOH COXpaHEHUS EKTPUUECKOTO 3apsiia) U OTPAHUUYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB (3akoH OMa 1l ydacTKa
nenu, 3akoH Jlxoyns—IJIenna u ap.);

£ mnpuéMaMm TMOCTPOCHHUS (PU3MYECKUX MOJCNIeH, TMOoucka W (OPMYTHUPOBKH JOKA3aTEIbCTB BBIIBUHYTHIX THUIIOTE3 U
TEOPETHUYECKUX BBHIBOJIOB HA OCHOBE YMIUPUYCCKHA YCTAHOBIICHHBIX (DaKTOB;

£ HaxoJWTh aJCKBATHYIO MPEIOKESHHON 3a7a4ye (GU3UYECKYI0 MOJIENb, pa3peliaTh Npo0aeMy Ha OCHOBE UMEIOIINXCS 3HAHUM
00 2JIEKTPOMArHUTHBIX SIBJICHHUSIX C MCIOJIb30BAHMEM MaTeMaTHUECKOro armapaTa ¥ OLEHHBATh PEAIbHOCTH MOJYYEHHOTO
3HaueHUs (PU3NYECKOIN BEITUUHUHBI.

KBaHTOBBIE SIBJICHUA
Buvinycknuk nayuumeces:

£ pacrmo3HaBaThb KBAaHTOBbIC SIBICHUS M OOBICHATH Ha OCHOBE MMEIOIIMXCS 3HAHUN OCHOBHBIE CBOMCTBA WA YCJIOBHS
MPOTEKAHUSL 3THX SIBJICHUW: €CTECTBEHHAS W HCKYCCTBEHHAs PAJAUOAKTUBHOCTb, BO3ZHUKHOBECHHME JIMHEWYATOIO CIEKTPA
W3JIy4YCHUS;

£ OMHCHIBATh N3YUYCHHBIC KBAHTOBBIC SIBIICHUS, UCTIONB3Ys (PU3UIECKHUE BETUUYHHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJTMHA

BOJIHBI Y 4aCTOTa CBETa, MEPHOJ MOTypaciaja; Mpyu OMUCAHWU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICT MCTIOIB3YEMBIX



BEJIMYMH, UX O003HAUCHHUS U CAMHUIIBI U3MEPEHUS; YKa3bIBaTh (JOPMYIIbI, CBSI3bIBAIOIIUE JAHHYIO (PU3MUECKYIO BEJIMYHUHY C
JIPYTUMU BEJIMUUHAMU, BEIYUCIIATH 3HAU€HUE (PU3UYECKOU BETMUYNHBI,
£ aHaJIM3UPOBATh KBAHTOBBIC SIBJICHUS, MCMOJIB3YyS (DU3NUYECKUE 3aKOHBl U TOCTYJAThl: 3aKOH COXPAHEHHS SHEPIuH, 3aKOH
COXPAaHEHHUSI ANEKTPUUYECKOrO 3apsja, 3aKOH COXPAHEHHsS MAacCOBOIO YHCIA, 3aKOHOMEPHOCTHU HW3JIYYEHHS U MOTIIOMICHUS
CBETa aTOMOM;
£ pasnuuyaTh OCHOBHBIC NMPU3HAKU IUIAHETAPHON MOJIENIM aTOMa, HYKJIOHHON MOJIeNId aTOMHOTO SIpa;
£ TPUBOAUTL TPUMEPHl TPOSBICHUS B TMPUPOJIE U MPAKTUYECKOTO HCIOIL30BaHUS PAJUOAKTUBHOCTH, SJAEPHBIX U
TEPMOSIICPHBIX PEaKIINK, TMHEHYATHIX CIIEKTPOB.
BuvinyckHuK noayuyum 603mMo0MCHOCHIb HAYUUMBCAS
£ WCIOJB30BaTh IMOJYYCHHBIC 3HAHUS B TOBCEIHEBHOW >KM3HM TPU OOpAIICHUH C MpUOOpamMu (CYETUMK HOHH3UPYIOUIUX
YaCTHII, TO3UMETP), JIJIs1 COXPAHEHUS 3[J0POBbS U COOJIIOICHHS] HOPM DKOJIOTMYECKOT0 MOBEICHUS B OKpYKalolIeH cpefie;
£ COOTHOCHUTH PHEPTHIO CBSI3U ATOMHBIX SIZIEP C 1e(HEKTOM MACChI;
£ TPUBOAUTH NPUMEPHl BIUSHUSA PAJUOAKTUBHBIX M3IYyYCHH Ha >KMBBIE OpPraHU3Mbl; MOHUMAaTh HPUHLHUI JEHCTBHS
NO3UMETPA;
£ TIOHMMATh YKOJIOTUYECKUE MTPOOIEMBbI, BO3HUKAIOIINE MTPU UCTIOIB30BAHUH ATOMHBIX 3JIEKTPOCTAHINHN, U TTyTH PEUICHUS STUX
po0IeM, MePCIeKTUBBI UCTIOTB30BAHUS YIIPABISIEMOTO TEPMOSIEPHOTO CUHTE3A.
JJIeMeHThbI ACTPOHOMUH
Buinycknuk nayuumcs:
£ pa3nuyaTh OCHOBHBIE MPHU3HAKU CYTOYHOTO BpallleHUs 3BE3NHOTO HeOa, nBrokeHus JlyHol, ColHIIA U TUIAHET OTHOCUTEIBHO

3BE3;



£

IMOHUMATh PA3JINInUA MCKIAY FGHHOHCHTqueCKOﬁ 151 FGOHGHTpH‘IGCKOfI CUCTCMaMH1 MHpa.

Bbll’lyCKHllK noJjiydum 603MOX)NCHOCHIb HAYHUUMDBCA:

£

DN —

yKa3bIBaTh OOIIME CBOWCTBA M OTJIWYHUS IUIAHET 3€MHOM TPYIIIBI M TUIAHET-TUTAHTOB; MaibliX Tel CONIHEYHOW CHCTEMBI U
OOJBIITUX TUIAHET; MOJIb30BAThCS KapTOM 3BE3MHOTO HeOA Mpy HAOIIONCHUSIX 3BE3THOTO HEOa;
pa3nmyaTh OCHOBHBIC XapaKTePUCTUKH 3BE3 (pa3Mmep, I[BET, TEMIIeparypa), COOTHOCHUTH LIBET 3BE3/IbI C €€ TEMIIEPaTypoi;

pas3iindaTb TUITIOTEC3bI O ITPOUCXOKIACHUU ConHEYHOM CUCTEMBI.

HEPEYEHDb YYEBHO-METOANYECKHUX CPEJICTB OBYUYEHUA

B.A. Bonkos.Iloypounsie pa3pabotku no ¢usuke. 8§ kinacc. Mocksa «Bako» 2017
B.A. Bonkos.Iloypounsie pa3zpabotku no pusuke. 9 kimacc. Mocksa «Bako» 2017
MynbpTUMenUiiHOe TpwiIokeHne kK ydeOHukam 7, 8, 9 xmaccoB A.B. Ileperimkuna. KoHcTpykTopbl ypokoB. MockBa

"IIpoda". 2014

bypos B.A, Ka6ano C.®, Csupumor B.N. @poHTaNTbHBIE JKCIEPUMEHTANbHBIE 3alanus mo Qusuke. Mockaa
«IIpocsemenue», 1981

I'yrauk E. M. ®usnka. 7 KII.: TEeMaTHYECKOE U TTOYPOYHOE IIaHupoBanue K yueOuuky A. B. [lepoimkuna «®Pusmka. 7 Kiaacc

/ E. M. T'yrauk, E. B. Peibakosa. [lox pen. E. M. I'yrauk. — M.: [Ipoda, 2012. — 96 c.

Jlykamuk B.W. COopuuk 3amau mo dusuke mis 7-9 kmaccoB oOmieoOpa3zoBarenbHbIX yupexxaenuit / B.U. Jlykamuk, E.B.

NBanosa. — M.: IIpocsemenue, 2003. — 224 c.



7. MunbkoBa P. JI. Tematnueckoe u noypouHoe miaanuposanue no ¢pusuke: 7-i Ki.: K yue6nuky A. B. Ileppimkuna «®usuka. 7
kimaccy/ P. JI. MunbkoBa, E. H. Tlananotu. — M.: Dx3amen, 2013. — 127 c.

8. Mapon A. E., Mapon E. A. ®usuka . 7 kiacc: quaakrudeckue marepuansi-M.: Ipoda 2017.- 156 c.

9. I'ytHuk E. M. ®u3uka. 8 ki1.: TeMaruyeckoe U NOoypouHoe MiaHupoBaHue K yueOHuky A. B. [lepoimkuna «®usuka. 8 kiacey /
E. M. I'ytauk, E. B. PribakoBa. [lox pen. E. M. I'yrauk. — M.: Jlpoda, 2012. — 96 c.

10.111eBoB B.A. ®u3suka 8 knaccel. [loypounbie miiansl o yueOHuky A. B. [lepsimkuna/ Bonrorpan: Yuurens. 2007- 136¢.

11.Mapon A. E., Mapon E. A. ®u3zuka . 8 knacc: nunakruueckue Marepuaisli-M.: JIpoda 2018.- 156 c.

12.AnexcannpoBa 3. B. u ap. Ypoku pusuku ¢ npumeHeHHeM WHOOPMAIMOHHBIX TexHoJorui. 7-11 kiaccel. Mertonuueckoe
ocoOwue C EeKTPOHHBIM TpuiiokeHneM.- M: UznarensctBo « [1o6ycy», 2009.- 313c.

13.KoHTponbpHBIE U caMOCTOsITeNIbHBIE PA0OTHI 1O pusmke. 9 kinace: k yueOnuky A.B. Ileppikuna, E.M. I'ytauk «®usuka 9
kinace» / O.U. I'pomuieBa. — M.: UznatenbcTBO «IK3aMen», 2014,

14.®uzuka. 9 kinacc: yuedbHo-Meronuueckoe nocodue/ A.E. Mapon, E.A. Mapon. — M.: JIpoda, 2017.

15.

OO0pa3oBarte/bHbIE TUCKH
HNuTepaktuBHOE yueOHOE ocodue . Harmsanas ¢usnka. 8,9 xiacc
Bupryansnbie nabopatopusie paboThl o pusuke 8-9 kiacc.
VYpoku ¢uzuku Kupunna u Medoaus. 5-6 xmacc; 7-8 kimace

Kupuin u Medonuii. bBonbimas sHuMknoneaus.

A

Kommbrotepnsiit kype "Otkpoitas ¢pusuka 1.0" (1 u 2 gactp)



6. Menuateka pecypcoB k kypcy "®dusuka 8, 9 kmaccel". Konctpykropsl ypokoB. YMK "®uzuka 8, 9" - snekTpoHHOE
npuiokeHue K yueonukam 8, 9 kimaccel. Mocksa "I[Ipocsemenne COEPBI". 2015

Kpome toro, YMK onupaercss Ha OTKpbITbIE ITU(POBBIE 00pa30BaTENIbHBIC PECYPCHI:

1. Karanor ccbuiok Ha pecypchl o pusuke

http:www.ivanovo.ac.ru/phys

2. becrnuiatHble oOy4aroniye nporpaMMmel Mo pusuke

http:www.history.ru/freeph.htm

3. JlabopaTtopHble paboThl IO PU3KKE

http:phdep.ifmo.ru

4. Anumarus GU3NYECKUX MPOIIECCOB

http:physics.nad.ru

5. ®dusnueckast SHIIUKIONE U

http://www.elmagn.chalmers.se/%7eigor

COAEPKAHHUE ITPOI'PAMMBI
Pe3epBHoOe Bpems (MTOroBasi KOHTPOJIbHasi padoTa, HTOr0BOE MOBTOPeHHe) — 6 4.
8 kiace
TemnoBble siBJeHHs (26 1)

TemnnoBoe nBmwxkenune. Buytpennsis sueprus. PaboTa u temmonepenaya kak cmocoObl M3MEHEHHS BHYTPEHHEH dHEpruu Tena. Bums

TCILIOIEpCaadu.



KomnuecTtBo TemnoTel. YaenbHas TEIUIOEMKOCTh. YJAElbHAs TEIUIOTa CropaHus TormuBa. [lmaBieHune W KpucTaIA3aLUSL.
Temnepartypa nnaBiieHusd. YaenbHas TEIoTa IUiaBieHud. Mcnapenue u konaeHcausa. OTHOCHUTENbHAsA BIAXKHOCTh BO3JyXa U €€
m3mepenue. Kumnenne. Temmeparypa KuneHus. YAenbHas TemioTa mapoodpazoBanus. OObSICHEHHWE H3MEHEHUHN arperaTHbIX
COCTOSIHMI BEILIECTBA HAa OCHOBE MOJIEKYJSIPHO — KHHETHMYECKUX MpeAcTaBieHui. [IpeBpailileHuss SHEPIUM B MEXAHUYECKUX H
TEIJIOBBIX Mporeccax. JlBurarens BHyTpeHHero cropanus. [lapoBas TypouHa.
JlaGopaTtopHbie padoThI:
1. CpaBHEHHE KOJUYECTB TEIUIOTHI MPU CMEIIMBAHUM BOJIbI PA3HON TEMIEPATYpPHI.
2. H3mepeHne OTHOCUTENIbHOM BIAKHOCTH BO3/AyXa C MOMOIIBIO TEPMOMETPA.
duekTpudeckue sipjaeHus (34 4)
OnexkTpuzanus Tel. J[Ba poja 2JIEKTpUUECKUX 3apsanoB. B3aumopelcTBue 3apslioB. OJlEKTpuueckoe moJie. J[MCKpeTHOCTH
ANEKTpUYECKOro 3apsiaa. OnekTpoH. CrtpoeHune atomoB. IloCTOSIHHBIN 3iekTpuueckui TOK. [‘anbBaHMUYECKHE DIIEMEHTHI.
AKKyMYJISATOpPBL. DJEKTpUUYecKas 1eNb. JIEKTPUYECKUN TOK B MeTaiuiax. Cuiia Toka. AMnepMmerp. DJIEKTPUUYECKOE HaIpsKEHHE.
Bonpr™meTp. Onekrtpuueckoe comnpoTuBieHue. 3akoH Oma [ yyacTKa JJIEKTPUYECKOM Wenmu. YAEeNbHOE CONPOTHUBIICHUE.
Peocratel. Bunbl coenuHeHuii mpoBOIHUKOB. PaboTa M MOIIHOCTH AJIEKTPUYECKOro TokKa. KOMMYECTBO TEIUIOTHI, BBIACISIEMOE
NPOBOAHUKOM C TOKOM. CYETUMK 3JeKTpUYecKoil sHepruu. Jlamma HakanuBaHUsS. DJEKTpOHarpeBaTelbHbIe NMpuOOphl. Pacuer
ANEKTPOIHEPTUHU, TOTPebIIsieMoi ObITOBBIMU dJieKTponpubopamu. KopoTkoe 3ampikanue. [lnaBkue mpegoxpanutenn. MarHutHoe
1oJie TOKa. DIEKTPOMAarHuThl U Ux npuMmeHeHue. Iloctosaabie MaruuTel. MarautHoe noje 3emid. JlelicTBe MarHUTHOTO TOJISI Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJABUTATENb.
JlabopaTopHblie padoThI

3. COopka 2IeKTpUICSCKOH e U U3MEPEHUE CHIIBI TOKA.



N3mepeHnne HanpsKeHUs Ha pa3idyHbIX y4acTKax LCIH.

PerynmupoBanue cuibl TOKa peOCTaTOM.

N3mepeHue conpoTuBiIeHUS NMPOBOAHUKA C IIOMOLIBI0O aMIIEPMETPaA U BOJIBTMETpA.
N3mepenune paboThl 1 MOITHOCTH 3IEKTPUUECKOTO TOKA.

I/I?)y‘IGHI/Ie MOJCIIN 3JICKTPOABUT'ATCIIA.

© o N & = KN

CoOopka 271eKTpOMarHiuTa 1 UCIBITAHUE €T0 ICUCTBUSL.
CeertoBble siBjieHUd (8 1)

Ucrounuku cBera. [IpsmonuneitHoe pacnpocTtpaHeHue cBera. OTpakeHHE CBeTa. 3aKOHBI OTpaxeHus cBera. [lmockoe 3epkaro.
[Ipenomiienue cBeta. JInH3pl. DOKYCHOE PACCTOSHHME W ONTHYECKas cuja JUH3BL [locTpoeHne n300pakeHU, JaBaeMbIX TOHKOMN
nuH30M. ONTHYECKUEe MPUOOPHI.

JlaGopaTtopHbie padoThI:

10. V3yuyeHue 3aKOHOB OTPAKEHHSI CBETA.

11. HaOmronenue siBiIeHUS IIPEJIOMJICHUS CBETA.

12. TlonydeHne M300paKEHHM C TIOMOIIBIO COOMPAFOIICH JTMH3HI.

Pe3epBHOe BpeMsi (MTOroBasi KOHTPOJIbHAsA padoTa, HTOrOBOE NMOBTOPeHuUE) — 4 4.
9 KITIACC
(102 gaca, 3 yaca B HeJ1eJI10)
Mexann4yeckue siBjieHus (34 4)

Marepuansiass Touka. Cucrema orcuera. Ilepememenne. CKOpPOCTh NPSIMOJUHEWHOTO  PABHOMEPHOTO  JABUKEHUS.

PaBHOyCKOpeHHOE TMPSAMOJIWHEHHOE ABUKEHUE: MTHOBEHHAS CKOPOCTh, YCKOpCHHE, MepeMmenieHue. ['paduku 3aBHCHUMOCTH



KMHEMATUYECKUX BEJIMYMH OT BPEMEHU IMPHU PABHOMEPHOM U PABHOYCKOPEHHOM ABHKEHUU. OTHOCUTEIBHOCTH MEXAHUYECKOIO
JBHOKEHUS.
ITepseiit 3akoH HeroToHa. MHepmanbHble cucTeMbl oTcueTa. Bropoit 3akoH Herotona. Tpertuit 3akoH HeroToHa.
CBoOoaHOe najieHre. 3aKOH BCEMUPHOTO TATOTeHUs. ICKyCCTBEHHBIE CITYTHUKH 3EMJIH.
Nmnynbe. 3aKOH COXpaHEHUS UMITYJIbca. PakeTsl.
JlaGopaTropHbie padoThI:
1. UccnenoBanue paBHOYCKOPEHHOTO JIBHKEHUS 0€3 HauallbHOW CKOPOCTH.
2. U3mepeHue yCKOpeHHUs CBOOOMIHOTO MaCHUSI.
Mexanuyeckue KojaedaHus U BOJTHBL. 3BYK (294)
Konebarenbnoe nsmxenue. Konebanus rpysza Ha npyxune. CBoboansie konebanusi. Konebarenvnas cuctema. Ilepuoa, yacrtora u
amruiutyga koneOanuid. IIpeBpamieHue sHepruu mnpu  KosneOaHUAX. 3aTyxarompe KojeOaHus. BboIHyXIeHHbIE KoleOaHus.
Pacnipoctpanenue konebanuii B ynpyrux cpeaax. [lomepeunsie u mpomosibHbie BONHBL. CBS3b JJIMHBI BOJHBI CO CKOPOCTBIO €€
pacrpoCTpaHEHHUs U IEPUOIOM. 3BYKOBbIE BOJIHBL. CKOpPOCTB 3ByKa. [ POMKOCTb 3ByKa M BBICOTA TOHA. JXO.
JlaGopaTtopHbie padoThbI:
3. HUccnenoBanue 3aBUCUMOCTH MEPUOJIA U YACTOTHI CBOOOAHBIX KOJICOAHUI MasiTHUKA OT €ro JJIMHBI.
DJIeKTPOMATHUTHBIE KoJle0aHus U BOJHBI (20 1)
OnHOpoJHOE M HEOJNHOPOJHOE MarHuTHOe mosie. HampaBieHwe Toka M HampaBlIeHWE JIMHWM ero mMarHuTHoro mnoid. [IpaBuiio
OypaBumka. OOHapykeHWe MarHUTHOTO Tmoys. [lpaBunmo seBod pyku. WHIyKIHMS MarHUTHOTO TMOJsl. MAarHWTHBIA TIOTOK.

DneKTpoMarHuTHasi MHAYyKIus. ['eHeparop nepemeHHoro toka. [IpeoOpazoBanue s3Hepruu B 3JI€KTporeHepaTopax. IKOJIOTUUECKUE



po0JIeMbl, CBSI3aHHBIE C TETUIOBBIMU U TUAPOIIEKTPOCTAHIIUAMU. DIECKTPOMArHUTHOE MOJ€. DIEKTPOMarHuTHhIE BOJIHBI. CKOPOCTh
pacrpoCTpaHEHUs AJIEKTPOMArHUTHBIX BOJIH. DJIEKTPOMAarHUTHAs! IPUPOJIa CBETA.
JlaGopaTropHbie padoThbI:
4.V3yuenue SBICHUS AIEKTPOMATHUTHOM UHAYKITUU.
Crtpoenue aroma u atoMHOro siapa (13 1)
PannoakTUBHOCTh KaK CBUJETEIBCTBO CJIOKHOTO CTpOEHHUs aTOMOB. Anb(a-, 6eta - U ramma-uznydeHus. Onwitel Pesepdopaa.
Snepnas monenp atoma.
PannoakTuBHBIE MpeBpalIieHUs aTOMHBIX sjiep. [I[poTOHHO — HEHUTpPOHHAs MOJIENb siApa. 3apsI0BOe M MAacCOBOE YMCIIO. SlepHbie
peakiuu. [lenenue u cuntes saep. CoxpaHeHUe 3apsiIOBOTO U MaCCOBOTO YUCEN TIPH SJICPHBIX PEAKIUAX. DHEPTHUs CBS3U YACTHUII B
sape. Beinenenne sHepruu npH SACPHBIX peakiusax. M3nydenue 3Be3n. SpepHasi sHEpreTuka. IKOJOTHYECKUE MPoOIeMbl pabOThI
ATOMHBIX JIEKTPOCTAHIINI. MeTo1bl HAOMIOIEHUSI U PETUCTPAIIMHU YaCTHIIl B siiepHOM pusuke. Jlozumerpusi.
JlaGopaTtopHbie padoThbI:
5. Uzyuenue nenenus sjapa aroma ypaHa 1o ¢otorpaduu TPEeKoB.
Crpoenne u 3Bosonust Beesiennoit (6 ac )

['eonieHTprYecKas U reIMoNeHTpUIecKas cucteMbl Mupa. dOusndeckas npupona HedecHbIX Ten COMTHEYHONW CUCTEMBI.
[Tpoucxoxnenne Conneunout cucremsl. @usnueckas npupona Connua u 38e31. Ctpoenue Beenennoid. DBontonus BeeneHHOM.

JemoHcTpanum:
"  ACTpOHOMHYECKHE HAOTIOACHUS.
=  3HAKOMCTBO C CO3BE3IMSIMH M HAOIIOACHUE CYTOUHOTO BpaIlEHUs 3BE€3JHOTO Heba.

» HaGmonenue aswkenus Jlyasl, ConHIla U TUIaHET OTHOCUTEILHO 3BE3]I.



Pe3epBHOe BpeMsi (MTOroBOe MOBTOPeHHUeE) - 3 yac.

TEMATUYECKOE INIAHUPOBAHUE C ONPEJAEJEHUEM OCHOBHBIX BUJIOB YUEBHOM JESTEJBbHOCTH

8 KVIACC
TemaTnueckoe OcHoBHbIE BU/IbI Y4eOHOM 1eATeJbHOCTH YYAIIMXCS
IVIAHMPOBaHUe [IpenmeTHbIE NENHCTBUS MeranpeMeTHbIE PE3yIbTAThI
ITo3naBaresibHbIE PeryasiTuBHbIe KommyHukaTuBH
yva bie YY/{
Yy
TensioBbie YMeTp U3MEHATh BHYTPEHHIO dHepruto Tena | Paborars ¢ kHuroil, | dopmyrupyror [Tnanupyror obuue
sIBJICHUSI Pa3IMYHBIMU CIIOCOOAMHU. POBOUTH M03HABATENbHYIO croco0bl paboTHI.
(26 yacoB) YMeTh OOBSCHATH paziuyHbe BUABI TEIUIONEpeAadyH | HAOIIOACHHUS. 1eJb, COCTaBIAOT | Mcrmonb3yroT
Ha ocHOBe MKT u 0OBSICHATH MPUMEHEHHE PA3IUYHBIX | YCTaHaBIMBAaTh IJIaH U aJICKBaTHbBIC

BUJIOB TEIUIONIEPETAYH.

VYMeTh pacCUUThIBaTh BHYTPEHHIO SHEPIHIO.

YMeTb u3MepATh TEMIIEPATYDY.

PaccunTbiBaTh KOJIMYECTBO TEIJIOTHI.

VYMeThb onpenensTh yIelbHYy0 TeII0EMKOCTh
TBEPJOIo Teja.

[IpuMeHATh 3aKOH COXpaHEHHsI SHEPTUH.

YMeTh NpUMEHATh YpaBHEHHE TEIUIOBOTO OanaHca.

OOBsICHATH arperarHbleé COCTOSIHUSI BEILECTBA Ha
ocHoBe MKT.

ITonp30BaThCs TabAMLIAMU, PACCUUTHIBATH KOJIMUYECTBO
TEIUIOTHI IPU JaHHBIX (PAa30BBIX Iepexojax, OObSICHATh
nporeccel Ha ocHoBe MKT.

ITonp3oBarhcs TabnuaMu, 0ObSICHATH
ocHoe MKT.

YMeTb U3MepATh U paCCUUTHIBATH BIAKHOCTb BO3/yXa.

OObsicHaATh paboTy TypOuHBI, paccuutsiBath KIIJ|

MPOLIECCHI HA

MPUIUHHO-CIIS-
CTBEHHBLIC CBS3M.

YMmeTs  uHTEpHpE-
THPOBATh.

YMeTh POBOAUTH
AKCIIEPUMEHT.

YMeTs 0000111aTh.

Opranu3oBbIBaTh U
MIPOBOJIUTH
CaMOKOHTPOJIb.

YMmerp pabotarh 1O
AITOPUTMY.

MOCJIEZI0BATEIBHOC
Tb JE€HCTBUU B
COOTBETCTBUH C
HEH.

CraBsaT yueOHYI0
3aJa4y Ha OCHOBE
COOTHECEHHUS TOTO,
4TO YK€ U3BECTHO
U YCBOEHO, U TOTO,
4TO eIle
HEU3BECTHO

SI3BIKOBBIC CPEICTBA
JUTSL OTOOpaXKEHUS
CBOUX YYBCTB,
MBICIICH U
MOOYKICHUH.
Vuarcsa
apryMEHTHPOBATh
CBOIO TOUKY 3pECHUS,
CIIOPUTH M OTCTaNBaTh
CBOIO MO3HIUIO
HEBPaXJICOHBIM IS
OTIIIOHEHTOB 00pa30M




TEIUIOBBIX JBUTaTEIEH.

DJIeKTPpUYECKHUe
sIBJICHU S
(34 yacoB)

OmpenensiTe  3HAKH
B3aMMOJICVCTBYIOIIUX TEIL.

YMeTh onpenensiaTh KOJIMYeCTBO AIEKTPOHOB B aToMeE,
YHUCJIO IMPOTOHOB M HEUTPOHOB B SApE, COCTAaBIATH
SIIEPHBIE PEAKIIUH.

OOBsACHATH pacHpeesieHue SIIEKTPUUYECKUX 3apsijioB
IIPH Pa3IMYHbIX CIIOCO0aX AEKTPU3ALINH.

N300paxkarb CHIIOBBIE JHHHUU 3JIEKTPUUECKOTO MOJI,
PacCUUTBIBATH AEKTPUUECKYIO CHUITY.

OOBSACHATH MPOLIECCHI, CBSI3aHHBIE C AJIEKTPUUYECKU
3apsKEHHBIMU TeJIaMU.

Onpenensarts HampaBlIeHHE TOKA, O0BACHATH padoTy U
Ha3HAYE€HHE UCTOYHHUKOB TOKA.

UepTuTh  DJEKTPUYECKHE  CXEMbl U
IIPOCTEHIINE TEKTPUUECKUE LIETIH.

PaccunTbIBaTh CUly TOKa M MOJIb30BATHCS aMIIEPMET-
poM.

Coluparp
TOKA.

ITonp30BaTbCsl BOJBTMETPOM, PACCUUTHIBATh HAIps-
KEHUe.

CoOuparp  JMEKTPUYECKYI0 Lelb U
BOJIETMETPOM HalpsHKEHUE.

PaccunTbiBaTh CONPOTUBIEHUE; OOBACHATH, MOYEMY
IIPOBOJTHUK HMMEET CONPOTUBIICHUE; ONPEAEIATh YIelb-
HO€ CONPOTHUBIIEHHUE 10 TAOIULIE.

Pemiats 3aaun Ha 3akoH Oma.

ITonp30BaThCsl aMIEPMETPOM, BOJIBTMETPOM, IKCIIEPU-
MEHTaJIbHO ONPENEIATh CONPOTUBICHUE TPOBOIHUKA.

CpaBHMBaTh CONPOTUBIIEHUS TPOBOJHUKOB IO HX
BOJIBT-aMIIEPHBIM XapaKTePUCTHKAM.

Onpenensarp HanpsiKeHue,

SJICKTPUUCCKUX 3apsaa10B

coOuparb

ANEKTPUUECKYIO LIETIh U U3MEPSTh CUITY

HU3MEPATH

CUIly TOKa u

Paborark ¢ KHMTIOH,
MIPOBOJIUTH
HaOJIOCHUSI.

YcranaBiauBarh
MPUYUHHO-CIIE-
CTBEHHBIE CBSI3H.

YMers  HHTEpIpe-
TUPOBATh.

YMeTh NpOBOAUTH
AKCIIEPUMEHT.

YMeTh 0000111aTh.

OpraHu3oBbIBaTh U
MIPOBOJIUTH
CaMOKOHTPOJIb.

Ymerp pabotarh 1O
AITOPUTMY.

[IpunuMmaror u
COXPAaHSIOT
MMO3HABATEIIbHYIO
LEJIb, PETYIHPYIOT
npouecc
BBITIOJTHEHUS
y4eOHBIX
JICHCTBHIA.

Oco3HarTt
Ka4yeCcTBO U
YPOBEHb YCBOECHHUS.
Brigensior u
0CO3HAIOT TO, YTO
YK€ YCBOEHO U YTO
eIIIe ITOJIICIKUT
YCBOEHUIO

VYuarcs
apryMEeHTHUPOBATh
CBOIO TOUKY 3pEHUA,
CIIOPUTH U OTCTAauBaTh
CBOIO HO3HIIUIO
HEBPAXKJICOHBIM IS
OTITIOHEHTOB 00Pa30M.

PaGoTator B rpymre,
YCTaHABJIMBAIOT
pabouune OTHOIICHUS,
yuatcst 3pPEeKTUBHO
COTpYAHUYATH U
CITI0COOCTBOBATh
MPOAYKTUBHOU
KOOIepaluu




CONPOTHBIICHUE IIPHU IIOCIEIOBATEIBLHOM COCIUMHEHUH
IIPOBOTHUKOB.

Omnpenenarpb HaIpsKCHUE, CUILy TOKa 51
CONPOTHBIICHUE IPU MAPAJICIBHOM  COCOUMHCHHUH
IIPOBOJTHUKOB.

PaccuutpiBath  paboTy M MOILIHOCTb  TOKa
JKCIIEPUMEHTAIIBHO, aHAIUTHYECKHU.

Omnpenenars  momoca  MarHuTa,  HampaBJICHUE

MAarHUTHBIX CUJIOBBIX JTUHUH.

VYBenu4uBaTh MarHUTHOE JCHCTBUE TOKA, OMPENETSAThH
HaIpaBJICHUE MAarHUTHBIX CHJIOBBIX JINHUM COJICHOU/IA.

OmpenensiTh HampaBlIeHUE CUJIBI AMIepa, TOKa,
MAarHuTHOTO TIOJISI, OOBSCHATH pabOTy KHWHECKONA W
re’eparopa.

OOBICHATH paboty AIEKTPOABUTATENS u
ANIEKTPOU3MEPHUTEIBHBIX PUOOPOB.

[IpyuMeHSTh MoTy4YeHHbIe 3HAHMUSL.

CBeToBBI€E IBJICHUS PaznuyaTs HCTOYHMKH CBETA. YMmeThb cpaBHUBATH CaMoCTOSTEIEHO OOmarorcs u
(8 uacoB) OObsIcHATH 00pa30BaHKE TCHU U MOJTYTEHU, 3aTMEHUS. YcraHaBnuBaTh bopMyITUPYIOT B3aUMOJICUCTBYIOT C
CrpouTh X0J OTpPaXCHHOTO JIyda, 0003HAYaTh YIIIbI | IPUYMHHO-CIEACTBEH- | TO3HABATEIHLHYIO MapTHEPaMH 10
MajieHuss M OTPAKEHUS, CTPOUTHh HM300paK€HWE TpeNa- | HbIC CBSI3U. LIEJIb U CTPOAT COBMECTHOM
METa B 3epKaJe. IIpoBoauTH JIEHCTBHS B JIeSITENLHOCTH HIIN
CrpouTh X0 MPEIOMIICHHBIX JIy4eid, OOBSICHITH SIBJIC- | HAOFOICHUS. COOTBETCTBHH C oOmMeny
HUS, CBSI3AHHBIC C TPEIIOMJICHHEM CBeTa; 0003HavaTh BrigensaTs mmaBHOe. | HEl uHpopmarmen
yroJ1 IPEJIOMIICHHUS. [IpoBoauTH
CrpouTth n300pakeHUe MpeaMeETa B JIMH3E, PACCUUTHI- | B3AUMOKOHTPOJIb n
BaTh ()OKYCHOE PACCTOSIHUE M ONTHYECKYIO CHITY JIMH3bL. | CAMOKOHTPOJIb.
DKCIEPUMEHTAJILHO OIIpeeIATh doxycnoe | IIpoBoauth
PAcCTOSIHUE U ONITUYECKYIO CUJTY JIMH3BI. SKCIIEPUMEHT.
OObscHATH, palOTy Ia3za; Ha3HAYEHHWE U JCHCTBHE VYMers 0000111aTh.
OYKOB.
Hrorosoe AHanu3npoBaTh, OrcrauBas CBOIO
MOBTOpPEeHHeE CpaBHHBATh, IInanuposarsb TOYKY 3pEHHUs,
(4 yaca) KJ1accu(uIUpoBaTts U | CBOIO IIPUBOJMTH




000011aTh M3yYCHHBIE | MHIAUBUAYAJIbHYIO | apryMEHTHI,
HOHSTHS 00pa3oBaTeIbHy0 | IOATBEPKIas ux
TPaEeKTOPHIO. daxramu.
Kputnuno
OTHOCUTBCSL K CBOEMY
MHEHHUIO, YMETh
IIpU3HABaTh
OIIKMOOYHOCTh CBOETO
MHEHHS
9 KJIACC
TemaTnueckoe OcHoBHbIE BU/IbI Y4eOHOMH 1eATeJbHOCTH Y4AIIMXCS
IVIAHMPOBaHUe OcHoBHBIE BHABI Y4eOHOM MeranpeameTHbie pe3y/ibTaThl
AeATeJIbHOCTH Y4YalIUXCsl
Ilpeomemnmnuwie oeiicmeus Ilo3znaseamenvhuie Pecynamuenvie Kommynuxkamuenwie
yyvia yyvia yyvia
Mexanunuyeckue YMeTrp  AOKa3plBaTb ~ Ha  [puMepax |  YMeTh BBIZICIATH | CTaBsAT yueOHYIO VYuarcs
sIBJICHUS OTHOCHUTEJIBHOCTh JIBM)KEHHS; yMETh Ha | INIABHOE, pa3JIMyaTh. 3a/1a4y Ha OCHOBE OpPraHu30BbIBATh U
(26 yacoB) puMepax  pasziauyarb, SBISIETCS  TEJIO | YMETb NPEICTaBIATH | COOTHECEHHS TOTO, YTO MJIaHUPOBATh y4eOHOE
MaTepUalbHON TOUKON WM HET. uH(bOpPMaIUIO YK€ U3BECTHO U COTPYIHUYECTBO C
YMeThb onpenensaTh nepeMenieHue Tena. rpaduyecku. YCBOEHO, U TOTO, 4TO YUUTEIEM U
Paznuuare yTh, nepeMenieHue, | YMerb paboTarh IO | ellle HEU3BECTHO. CBEPCTHUKAMM.
TPAEKTOPHIO. o0pasiy. Cnunuaror crioco0 u Pab6orator B rpymnmne
YMeTh oOnuchIBaThb JBHWKEHUE 110 €ro | YCTaHaBIUBaTh pe3yabTar CBOMX
rpaduKy ¥ aHaATUTUYECKH. HNPUYUHHO- JICCTBUM C 3aJaHHBIM
YMers pematb O3M 11 pa3iauYHbBIX | CIEICTBEHHBIE  CBSI3U. | 3TAJOHOM,
BUJIOB JIBU)KCHUS. Y™merb NPUMEHATH | OOHAPYKUBAIOT

YMeTh OoIpCaACIIATb CKOpPOCTb u
ICPEMCIICHUC.
YMmeTh pacCUnUThIBATL  XAPAKTCPUCTUKU

PaBHOYCKOPEHHOTO JIBHKEHUSI.
Omnpenensate MCO, 0OBSACHATH SBIEHUS,

CBSI3aHHBIE C SIBICHUEM HHEPIIUU.
Onpenensars cuiy.

TEOPETUYCCKHUE 3HAHMS
Ha MpaKTUKe.
YMmeth 000011aTh,
aHAIU3UPOBATD.
Jlorungeckoe
MBIIIJICHUE,

Ymern COCTaBJIATH

OTKJIOHCHHA U OTIINYHUA
OT 3TaJIOHa




Onpenensats CUIbl B3aUMOJEHCTBUS JBYX
TeNl.

YMmerb pacCUMTHIBATh
CBOOOHOTO TMaICHUSI.

OOBsCHATH IIPUPOIHBIC
CBSI3aHHbIE  C  CHUJIAMU
TATOTEHMUSL.

YMeTp  ompenensaTb  XapaKTePUCTHKHU
PaBHOMEpPHOTO  JBM)KEHHUS  Tena 1o
OKPY>KHOCTH.

VYMeTb  BBIBOJUTH
KOCMHYECKON CKOPOCTH.

Onpenensate 3aMKHYTYIO CUCTEMY,
MIPUMEHSTh 3aKOH COXPAaHEHHUs HMITylbca K
0OBSICHEHUIO SIBIICHUH.

YMeTh OOBSACHATH PEaKTHUBHOE ABHIKEHUE
U ero NpUMEHEHHE.

YCKOpEHUE

SIBJICHUS,
BCEMUPHOTO

dopmyny  mepBoit

pacckas 1o IJiamy.
YMmeTh COCTaBJIATh
KOHCIICKT.
YMmenue paborarb
CaMOCTOSTCILHO.

Mexanuyeckue
KoJIe0aHuA U
BOJIHBbI. 3BYK.

(9 yacoB)

YMeTh MPUBOAWTH MPHUMEPHI KOIEOATEITHHOTO
JIBHIKEHMS

VYmMmerhb pazinJaTh pasTUIHbBIC BHU/IbI
MEXaHWYECKUX KoyeOaHuii. YMeTb BBIICHATDH
YCIIOBUSI BO3HHUKHOBEHHSI W CYyIIECTBOBAHHS
KOJIeOaHuH.

YMeTh ONUCHIBATh MPEBPAIICHNIE SHEPTHH TTPH
CBOOOIHBIX KOJIEOaHUSIX.

YmMmerb CTPOUTH rpaduxk, BBLIBOIMTH
ypaBHEHHE TAPMOHHYECKOTO KOJIeOaHUsI.

YMeTh pacCUMTHIBATh MEPHOI KOIEOaHWH.

YMeTh onuchIBaTh KonebaHus 1o TpaduKy.

YMeTh 10 pe30HaHCHBIM KPHUBHIM CPaBHUBAThH
TpPEHHE B CHUCTEMax; pasjnyarh OIpenesieHue u
YCIIOBHIE PE30HAHCA.

Paznmnyate TUIIBI BOJH; pacCUMTHIBATH JIMHY H
CKOPOCTB BOJTHBI.

YMern
IJIaBHOE,
pasnnyarh.

YMeTh aHalIM3upOBaTh.

VYmers BBIIECTIATH
CYIIECTBEHHOE.

BBIJIENATH
CPaBHHBATh,

CraBaT yueOHYyIO 3a/1a9y
Ha OCHOBE COOTHECEHUS
TOTO, YTO YXKE U3BECTHO H
YCBOEHO, U TOTO, YTO eIle
HEHU3BECTHO

Hcnons3yror ajiekBaTHbIE
SI3BIKOBBIE CPEICTBA ISt
0TOOpaKEHUST CBOUX
YyBCTB, MBICJIEH U
OOy TSHHH

JIEKTPOMATrHUTH
ple KoJIe0aHus u

Ymertsb M0JIb30BATHCS IIPaBUIIOM
OypaBunMka M Tpaduuecku u300paxarb

Ymern
KOHCIIEKT.

COCTaBJIATH

IIpensocxumaror
pe3yJIbTaT U YPOBEHb

Hcnonb3yror
aZICKBaTHBIE S3bIKOBBIC




BOJIHBI
(11 yacoB)

MAarHuTHOC I1I0JIC.

Pemate 3amaum Ha pacuer cuibl AMrepa
u cunel  Jlopenna. OOBsCHATHL padoOTy
TPOMKOTOBOPHUTEIIS,
ANIEKTPOU3MEPHUTEITHHBIX PUOOPOB.

YMETh OOBSCHATH TNPUMEHEHHE CHIIBI
JlopeHnua.

YMETh NPUMEHSTh 3aKOHBI K PEHICHHUIO
3ajad.

OObBICHATL  SABJICHHS, CBSI3aHHBEIE C

SIBJICHHEM DJIEKTPOMArHUTHOW WHYKITHH.
OObBICHATL,  SABJICHHS, CBSI3aHHEIE C

SIBIICHUEM 3JIEKTPOMArHUTHOW WHIYKITHH.
Jloka3pIBaTh YHHUBEPCATHHOCTH OCHOBHBIX

3aKOHOMEPHOCTEH  BOJIHOBBIX  IPOIECCOB
JUIS BOJIH JIFOOOH TIPUPO/IBL.
OObsicHAT,  BUJ ~ WHTEPHEPEHITMOHHOM

KapTHUHBI B MOHOXPOMATHYCCKOM CBETC.

YMmern paborathb
CaMOCTOSITENBHO.

Y™mers
AHAJIM3HUPOBATD,
UHTEPIPETUPOBATD.

YMmers BBIJICIIATH
IJIAaBHOE.

YMmerb IIPUMEHSATH

TEOPHIO Ha TIPAKTHUKE.
YMmeTh Jenarhb
BBIBO/IBI.
YMeTb CpaBHUBATh.
YMeTb 0000111aTh.

ycBOeHHUs (Kakoi Oyier
pe3yabrar?)
CamocToATENbHO
bopMynupyroT
MO3HABATEIbHYIO e U
CTpOST NEHUCTBUSA B
COOTBETCTBUU C HEM

CpezcTBa Ui
0TOOpaXKCHHSI CBOMX
YyBCTB, MBICIIEH U
1O0OYX/IEHUH.
PaGotator B rpymre.

Crtpoenue atoma
U AaTOMHOI0 f/pa
(13 yacoB)

Jloka3pIBaTh CIOKHOCTh CTPOEHHS aToMa;
OOBSCHATH MOJEIL aToMa BOJOpoOJa IO
bopy.

OOBSCHATH CBOMCTBA U3ITyUCHUS.

OOBICHATH PabOTY CUCTUYHKOB.

PaccuuthiBaTh SHEPruto0 CBA3U U ACPEKT
Mmacc.

PaccuuthiBath
SIIEPHBIX PEAKLIUU.

OOBsCHATH MIPUMEHEHUE
SHEPTUU U SIIEPHOTO U3TYUCHHUS.

BHCPFCTI/I‘ICCKI/Iﬁ BBIXO/[

91 (S0)3 ()

VYMmeTh BBIIENIATD
IJIABHOE.

Y™MeThb paborarb
CaMOCTOSTEILHO.

YMerp paborath ¢
JOMOJIHUATEILHOU
JIUTEPATYPOU.

YMeTs neaaTh
BBIBOJIBI.

YMmerh
WHTEPIPETUPOBATb.

YMmers 0000111aTh,

AHAJIM3UPOBATh.

Brigensaior u oco3HaoT
TO, YTO YK€ YCBOCHO U
4TO €II€E MOIICIKUT
YCBOCHHUIO

VYyarcs nelicTBOBaTh C
Y4E€TOM TO3UIIUH IPYTOTO
M COIVIaCOBBLIBATH CBOU
IEUCTBUA.




Crpoenne u Paznuuars OCHOBHbBIE nIpu3Haku | H3Buekaror CraBdar yueOHYyI0 IIposBIIAIOT TOTOBHOCTH
IBOJIIOLHS CYTOUHOTO BpaleHusi 3BE3AHOro HeOa, | HeOOXOAUMYIO 3a/1a4y Ha OCHOBE K 00CY)KIEHHIO pa3HbIX
Bcesaennoi newkenust  Jlynp, ComHuma wu  1wiaHeT | MHQOpPMAIHIO U3 COOTHECEHUS TOT0, YTO TOYEK 3pEHUs U
(6 yacoB) OTHOCHTENBHO 3BE3; IPOCITyIIaHHBIX y’K€ U3BECTHO U BBIpabOTKE 00mIei
[lonumars paznuuus MEXY | TEKCTOB pa3IMUHBIX YCBOEHO, U TOTO, YTO (rpynmnoBoii) NO3ULUH
TeJIMOLICHTPUYECKOM U TEOLEHTPUYECKOH | HKaHPOB, BBIOUPAIOT ellle HEN3BECTHO
CUCTEMaMH MHUpa. CMBICIIOBBIE €IUHULIBI
TEKCTa U
yCTaHaBIUBaTh
OTHOILIEHUS MEXIY
HUMU
Peseps — AHanu3upoBars, OTtcTrauBasi CBOIO TOUKY
HTOroBOE CpaBHHUBATh, Ilranuposams C8010 | 3peHwUs, MPUBOINTH
IMOBTOpPEeHHE KJIaCCUPUIMPOBaTh U UHOUBUOYA/ILHY IO apryMeHTBI, IOATBEPXK At
(3 yaca) 0000111aTh ~ U3yYEHHBIE 06pasosamebHyio uX (haKTamH.
TIOHSATHS MpAaexkmopuro. KpHTHYHO OTHOCHTHCS

K CBOEMY MHEHHUIO, YMETh
MPU3HABATh
OIIMO0YHOCTE
MHEHUS

CBOC€TO
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