


1. HJIaHI/IpyeMLIe pe3yJbTaTbl 0CBOCHUA yqeﬁﬂoro npeamera

JIMYHOCTHBIMH pe3y/bTaTaMu 00y4deHUs: (PU3MKE B OCHOBHOM IIIKOJIE SIBIISFOTCS:

C(bOpMI/IpOBaHHOCTB MMO3HABATCJIbHBIX HWHTCPECOB HaA OCHOBC Ppa3dBUTUA HHTCIUICKTYAJIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEN 00ydaroIuXxcs;

Y6G)K[[6HHOCTI> B BO3MOYKHOCTHU IIO3HAHUA IMPUPOIABI, B HGO6XOI[I/IMOCTI/I Pa3yMHOTO HCIIOJIb30BaHUA
JNOCTHKEHUM HayKM W TEXHOJIOTMHA Ui JajJbHEHMIEero pa3BUTHS YEJIOBEYECKOro OOIIECTBa,
YBa)XKEHHME K TBOPLIAM HAYKH M TE€XHUKH, OTHOILIEHHE K (PU3MKE KaK 3JIEMEHTY OOIIeueI0BeuecKoil
KYJIBTYPBHI,

CaMOCTOSTEIILHOCTh B IPHOOPETECHUN HOBBIX 3HAHUW M MPAKTHYECKUX YMEHUH; TOTOBHOCTH K BHIOODPY
JKU3HCHHOI'O ITYTU B COOTBETCTBUU C CcOOCTBEHHBIMHA HHTCPECAMHUUBO3MOKHOCTAMU,

MOTHUBaIUA O6p330BaT€HBHOfI ACATCIIbBHOCTHU HIKOJBHUKOB Ha OCHOBE JIMYHOCTHOOPHUCHTHPOBAHHOTO
MOJIX0/1a;

(opMHpOBaHNE LIEHHOCTHBIX OTHOLIEHUH APYT K APYry, YUUTEII0, aBTOpPaM OTKPBITUN U M300peTeHHI,
pe3ynbTaTam oOyueHHs.

MertanpeaMeTHbIMU pe3yJIbTaTaAMM 00ydeHUS (PU3UKE B OCHOBHOMW IIKOJIE SBIISOTCS:

OBJIaJICHUE HABbIKAMU CaMOCTOATEIBHOTO NPUOOPETeHUs HOBBIX 3HAHWUN, OpraHu3aluu y4eOHOU
JESTeNbHOCTH, TIOCTAHOBKH IIeJIeH, TUIAHUPOBAHMS, CAMOKOHTPOJSI M OICHKH pPEe3yJbTaTOB CBOEH
ACATCIIBHOCTH, YMCHUAMMU NPECABUACTD BOSMOXKHBIC PE3YIIbTATEI CBOUX JICfICTBHfI;

IIOHUMAaHHuE paSHI/I‘II/IfI MCXKIY HCXOJHBIMH CbaKTaMI/I n TUIOoTe3aMH  JI1I  HUX 06L$[CH€HI/I$I,
TCOPETUIYCCKUMU MOJACIIAIMU U PCaIbHBIMU O6T)€KTaMI/I, OBJIAJICHUC YHUBCPCAIbHBIMH y‘—Ie6HI)IMI/I
HGfICTBI/IfIMI/I Ha mOpuMepax THUIIOTE3 1A OOBSICHEHHST M3BECTHBIX q)aKTOB n BKCHepI/IMeHTaHBHOﬁ
IIPOBEPKH BBIIBUTAEMBIX TUIIOTE3, pa3pabOTKH TEOPETUYECKUX MOJEIEH MPOLIECCOB UITHSBIICHUI;

(dbopMupoBaHHE YMEHMI BOCIPUHHMATh, NepepadaThiBaTh U NPEABABIATh HHPOPMALIUIO B CIIOBECHOM,
00pa3Hoii, CUMBOJIMUECKON (popMax, aHAIM3UPOBATh U MepepadaThIBaTh MOTYYCHHYIO HH()OpMAIIUIO
B COOTBETCTBUHU C IOCTaBJIECHHBIMU 33/1a4aMH, BBIICIATb OCHOBHOE COJEpKAHUE MPOUYUTAHHOTO
TEKCTa, HAXO/AUTh B HEM OTBETHI Ha ITOCTABJICHHbIE BOIPOCHI U U3/1araTh €ro;

IIPUOOPETEHUE OMbITA CAMOCTOSATENIBHOIO MMOMCKA, aHaIU3a U 0TO0Opa MH(POPMALUU C MCIIOJIb30BaHHEM
pa3IUYHBIX UCTOUYHUKOB M HOBBIX MH(MOPMALMOHHBIX TEXHOJOIMH s pelIeHHs MO3HAaBaTEJbHbIX
3ajay;

pa3BUTHE MOHOJIOIMUYECKOW M TMAJIOTMYECKOH peduM, YMEHHs BBIpaXKaTb CBOU MBICIM M CIOCOOHOCTH
BBICIYIIMBATh COOECEHNKA, IOHUMATh €ro TOUKY 3pEHHs, IPU3HABATh IPABO JPYroro 4ejJoBeKa Ha
MHOE MHEHHUE;

OCBOEHME NPUEMOB JICHCTBUI B HECTAHIAPTHBIX CUTYaLUsX, OBJIAJCHHE IBPUCTHUUECKMMH METOJAMHU
peleHus npooieM;

¢dopmupoBaHue yMmMeHMH paboTaTh B TpYNNE C BBINOJHEHUEM PA3JIUYHBIX COLMAIbHBIX pPOJIEH,
IIPEJCTABIATh U OTCTAMBATHCBOM B3IJIS/IbI U YOEXKAECHUS, BECTU AUCKYCCHIO.

IIpeaMeTHbIMU pe3yabTaTaMu 00ydyeHuUs: (U3UKE B OCHOBHOM LIKOJIE SIBJISIOTCS:

BbInyCKHUK HAY4YHUTCH:
coOmoaTh npaBuia OE30MAaCHOCTH M OXpaHbl Tpylda Npu padboTe ¢ ydyeOHbIM U J1aOOPAaTOPHBIM

00opyZl0BaHuEM;

MIOHMMAaTh CMBICI OCHOBHBIX (M3UYECKUX TEPMHUHOB: (PU3HYECKOe Teno, (hu3nyeckoe sBIEHHE,
¢du3nyeckas BeIUYMHA, €TUHHUIIBI U3MEPEHNUS;

pacrio3HaBaTh MpOOJEMbl, KOTOpPbIE MOXHO PpEHIMTh MpPH MOMOIIM (U3NYECKUX METOJIOB;
aHAJIM3UPOBaTh OTAEIbHBIC ATallbl IMPOBEJCHUS HCCIEAOBAaHUN M HMHTEPIPETUPOBATH PE3YIbTaThl
HaOJI0IEHUH U OTIBITOB;

CTaBUTh OIBITBI IO HCCIEJIOBAHUIO (PU3MUYECKUX SIBICHUH WM (PU3MYECKUX CBOMCTB Ten 0Oe3
UCIOJb30BAHUS TMPSAMBIX M3MEPEHUH; TNpH 3TOM (OpMYIHpOBaTh MpodiemMy/3agauy y4eOHOTO
HKCIEPUMEHTA; COOMpaTh YCTAHOBKY U3 MPEI0KEHHOT0 000PY/I0BaHMUS;

MIPOBOJIUTH OMBIT U (GOPMYITUPOBATH BHIBOIBI.

MPOBOJIUTH NpSAMBIE U3MEPEHHs (U3UUECKUX BEIMUMH: BpPEMsl, pacCTOSHHE, Macca Tena, 00beM,
cuila, TemIeparypa, arMoc(epHOe JaBJCHHE, BIAXKHOCTh BO3/AyXa, HANpsHKeHHWE, CHJIA TOKa,
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panuanoHHbI (QOH (C HCIOJIb30BAaHMEM J03UMETpa); MPU 3TOM BHIOMPATh ONTUMAJIBHBIN CIIOCOO
U3MEPEHUsI W HCIOJb30BaTh  INPOCTEHIIME METOABl  OLCHKH  IIOIPEIIHOCTEH  MU3MEPEHHM.
NPOBOJIUTH HCCIEIOBAHUE 3aBUCUMOCTEH (PU3MYECKMX BEJIMYMH C HUCIOJIB30BAHUEM MPSMBIX
U3MEpPEHUH: TMpU 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (HUKCHPOBATh pe3yibTaThl MOJIYYEHHOM
3aBHUCUMOCTH (DPU3NYECKUX BEIMYMH B BUAE TAaOMUI] U TpaUKOB, JEJNaTh BHIBOJBI MO pPE3yabTaTaM
HCCIIEI0OBAHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUs (PM3NYECKUX BEJIIMYMH: MPH BBINIOJHEHUU U3MEpEHUI coOouparthb
OKCHEPUMEHTAJIbHYIO YCTAaHOBKY, CII€[ysd MpPEII0KEHHOW HWHCTPYKLUUHU, BBIYUCIATH 3HAYCHHE
BEJIMYMHBI M AHAJIU3UPOBATH IOJYYCHHBIE PE3YJIbTaThl C YYETOM 3aJaHHOW TOYHOCTHU H3MEPEHMIA;
[OHUMAaTh MPUHIUIBl JEHCTBUS MAIlMH, HOPUOOPOB M TEXHUYECKHX YCTPOMCTB, YCIOBUS HX
0€30I1aCHOTO HMCII0JIb30BaHMS B IOBCEIHEBHOM KHI3HH;

Buinycknux nonyuum 603mModcHocms Hay4umscsi:

0CO3HABaTh IEHHOCTh HAYYHBIX HCCIIEAOBAaHUH, POJb (M3UKK B PACHIMPEHUH TPEICTABICHUN 00
OKpPY’KaIOIlleM MUPE U €€ BKJIaJ B yJIydllIEeHHE KaueCTBA KU3HU;

CpaBHMBaThb TOYHOCTh HU3MEpEHMs] (U3NYECKHMX BEIUYMH [0 BEIMYUHE HUX OTHOCHUTEIbHOU
MOTPEIIHOCTH MPH MPOBEIEHUU NPSIMBIX U3MEPEHUIA;

CaMOCTOSITEJIBHO IPOBOJUTH KOCBEHHbBIE H3MEPEHMsS] U HUCCIENOBaHMS (PU3NYECKUX BEJIWYUH C
WCIIOJIb30BAHUEM PA3JIMYHbIX CIOCOO0B H3MEpeHUs (QU3MYECKHX BEJIMYMH, BBIOMpATh CpEACTBA
U3MEpEHUs C yUeTOM He0OX0IMMOM TOYHOCTH M3MEPEHH, 000CHOBBIBATh BBIOOP crioco0a n3MepeHus,
a/IeKBaTHOTO MOCTABJICHHOM 3a/1a4e, MPOBOJUTH OLIEHKY JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB;

BOCIIPUHMMATh HH(OPMALNIO (U3NYECKOTO COJEpKaHHs B HAYYHO-TIONMYJISIPHOW JUTEpaType H
CpeacTBax MaccoBOM MHGpOpMAIUHU, KPUTUYECKH OIIEHUBATh MOJTYYEHHYIO MH(OpMAIHIO, aHATU3UPYS
ee coJiepKaHue U JaHHbIe 00 UCTOYHHUKE MHPOPMALINH;

YacTHpIMH TNpeIMeTHBIMH pe3yJbTaTaMu o0OydeHus (u3MKe B OCHOBHOM IIKOJIE, Ha KOTOPBIX
OCHOBBIBAIOTCS OOIIHME PE3YIbTAThI, SBISIOTCA:

MexaHn4ecKkue SBJICHUS

BbInmyckHUK HayduTCs:

* pacro3HaBaTh MEXAaHUYECKUE SIBJICHHMS M OOBACHATH Ha OCHOBE MMEIOUIMXCS 3HAHUI OCHOBHBIE
CBOMCTBA WJIM YCJIOBMSI MPOTEKAHUS ITUX SIBICHUI: paBHOMEPHOE U PAaBHOYCKOPEHHOE NMPSIMOJIMHENHOE
IBM)KEHUE, CBOOOAHOE MaJJEHUE TeJl, HEBECOMOCTh, PABHOMEPHOE JABHMKEHHE 110 OKPYXKHOCTH, MHEPLUS,
B3aMMOJICHCTBHE TeJl, Mepejiada JaBIeHUs TBEPABIMU TeJaMHM, KMJIKOCTSAMHU M Ta3aMH, aTMoc(epHoe
JlaBJIeHHE, TUIaBaHUE TeJl, paBHOBECHE TBEPABIX Tel, KoyeOaTelnbHOE IBM)KEHHE, PE30HAHC, BOJHOBOE
JIBYDKEHUE;

* ONMCHIBaTh W3YYCHHbIC CBOMCTBA T€JI U MEXAHWYECKHUE SBICHMS, UCIOJIB3Ys (PU3MUECKUE BETUUUHBI:
IyTh, CKOPOCTb, YCKOPEHHE, Macca Tella, IUIOTHOCTh BEIIECTBA, CUJA, JABICHHE, UMITYJIbC Tela,
KUHETHYEeCKasl HEprus, MOTEHIMalbHas 3HEPrus, MeXaHudyeckas paboTa, MEXaHWYeCKas MOILHOCTb,
KIIZI mpocroro mexaHusma, Cujla TPEHUS, aMILIUTY/a, IEPUOJ U YacToTa KojaeOaHH, AJI1MHA BOJIHbI U
CKOpOCTh €€ paclnpoCTpaHEHMs; IpH OMNMCAHUM IPABHJIBHO TPAaKTOBaTh (PU3MYECKUH CMBICH
UCIOJb3yEMbIX BEJIMUHH, UX 0003HAUEHUS U

€IMHULIBI U3MEPEHUS, HaXOAUTh (OPMYJIbI, CBS3bIBAIOLINE JAHHYIO (U3UUYECKYIO BEIUUUHY C APYTUMHU
BEJIMYUHAMU;

* aHAJIM3MPOBATH CBOMCTBA TEJ, MEXaHUYECKUE SIBICHUS U MPOLECCHI, UCIIOJIB3Ys (Pr3nUecKHe 3aKOHbI U
INPUHLUIBL: 3aKOH COXPAaHEHMs 3HEPruH, 3aKOH BCEMUPHOI'O TATOTEHUs, paBHOAEHCTBYoIas cuia, |, 1
u |1l 3akonpl HploTOHA, 3aKOH cOXpaHEHUs MMITyJibca, 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumena;
IIPU 3TOM pa3inyaTh CJIOBECHYIO (JOPMYIHPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BBIPAKECHHE;

* pa3nIn4aTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3MUECKUX MOJIeNEH:

MaTepHaIbHas TOYKa, MHEpLUAJIbHAs CUCTEMA OTCUETA;

* pemiaTh 3aJa4M, UCHOJb3Yys (U3NYECKHE 3aKOHBI (3aKOH COXpPAHEHUS SHEPIUH, 3aKOH BCEMHUPHOTO
TATOTeHUs, MpuHUMN cynepnosunuu cui, |, |1 u Il 3akonsl HproToHa, 3aKOH COXpaHEHHsI UMITYJIbCa,
3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena) u (GopMylbl, CBs3bIBaOLINE (PU3NYECKHE BETMUYUHBI
(myTh, CKOPOCTH, YCKOpPEHHE, Macca Tela, IUIOTHOCTh BELIECTBA, CWJIA, JABJIEHHE, MMILYJIbC TEIa,
KUHETHYECKasl dHEprus, MOTEHIMaJbHasl SHEprusi, MexaHudeckas paboTa, MEXaHHWYECKas MOIHOCTD,
KIIZl npocroro mMexaHusMma, cuja TPEHHs CKOJBKEHHs, aMIUIMTYy[a, MEepHOJ U YacToTa KojeOaHuH,
JUINHA BOJIHBI M CKOPOCTb €€ pacHpOCTpAaHEHMs): HAa OCHOBE aHalu3a YCIOBUS 3aJaud BbBIICIATH
¢buznyeckue




BEITMYUHBI U HOPMYIIBbI, HEOOXOIUMBIE [T €€ pelIeHus], U IPOBOAUTH PACUETHI.

BBINMYCKHUK MOJTYYUT BO3MOXKHOCTh HAyUHTHCS:

* HCIIOJIb30BaTh 3HAHUS O MEXAHWYECKHUX SBJICHUAX B IOBCEIHEBHOW MXU3HU s OOeCreueHHs
0€30MacHOCTH TpH OOpalIeHHH ¢ NPUOOPaMU U TEXHUYECKUMH YCTPOWCTBAMH, JUIA COXPaHCHHS
3JI0POBBSI U COOJIIOJICHUS HOPM KOJIOTHYECKOTO TIOBEJICHUS B OKpYXKAIOIIeH cpere;

* IPUBOJMUTH MIPUMEPHI MPAKTHUECKOTO UCTIONH30BAaHUS (PU3MUECKUX 3HAHUH 0 MEXaHUYECKHX SIBIICHUSIX
U (U3NYECKUX 3aKOHAX; MCIOJIb30BAaHHUS BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTHUH; SKOJIOTHYECKUX
MOCIIEICTBUI UCCIIEOBAHUS KOCMUYECKOTO ITPOCTPAHCTBA;

* pasznuuaTh TPAHHUIBl NPUMEHHUMOCTH (PHU3MYECKHX 3aKOHOB, IOHHUMATh BCEOOHIMI XapakTep
(GyHIaMEHTAIILHBIX 3aKOHOB (3aKOH COXpPAaHEHHS MEXaHWYECKOW OJHEPIHUH, 3aKOH COXPaHEHHS
MUMIIYJIbCA, 3aKOH BCEMHPHOTO TATOTEHHS) U OTPAaHUYEHHOCTh MCIIOJIb30BAaHUS YaCTHBIX 3aKOHOB (3aKOH
I'yka, 3akoH Apxumena u ap.);

* mpuéMaM IMOHWCKa U (POPMYIUPOBKU JOKA3ATEIHCTB BBIABHHYTHIX THIIOTE3 U TEOPETHYECKUX
BBIBOJIOB HA OCHOBE AMITUPUYECKH YCTAaHOBIIEHHBIX (haKTOB;

* HaXOJWTh AJCKBATHYIO MPEIIOKEHHOH 3a1a4e (PU3HUECKYI0 MOJIENb, pa3penarb MpodIeMy Ha OCHOBE
UMEIOIINXCS 3HAHUH 10 MEXaHWKE C WCIIOJIb30BaHMEM MAaTeMaTH4eCKOro armapara, OIICHHWBAaTh
peaTbHOCTh TMOYYEHHOTO 3HAYCHUS (PU3MUECKON BEIIMIHHEI.

TennoBslie ABJICHUS

BEITyCKHUK HAy4UTCS:

* pacro3HaBaTh TEIUIOBBIC SIBJICHUS U OOBACHSATH Ha OCHOBE MMEIONIMXCS 3HAHWN OCHOBHBIE CBOWCTBA
WIH YCIOBHSI TPOTEKaHUS STHX siBiIeHWW: auddysus, m3MeHeHne oOBEMA Ten TpPHU HATPEBaHUU
(oxmaxaeHun), Oonbluas CKUMAEMOCTh Ta30B, Mayasg CKUMAEMOCThb KHAKOCTEH U TBEPIBIX TeI;
TEIUIOBOE paBHOBECHE, MCIIAPEHUE, KOHICHCAINS, TUTABIICHHE, KPUCTAJUIN3AIUs, KUTICHHE, BIaXHOCTD
BO3/IyXa, pa3IMYHbIC CIIOCOOBI TETUIONEPEIauH;

* ONHWCHIBATh W3YYCHHBIE CBOMCTBA TEJI W TEIUIOBBIC SIBJICHHS, WCIOIB3YS (U3NYECKAE BEITUUNHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEpPrus, TeMIeparypa, yJelbHas TeIUIOEMKOCTh BEIECTBa,
ylenbHas TeIUIOTa IUIaBICHMS M HapooOpa3oBaHMs, YyAeNbHas TEIUIOTAa CrOpPaHUs TOILUIMBA,
KOA(Q(QUIMEHT MOJE3HOr0 NEWCTBUS TEIJIOBOTO JABMraTels; IMpPHU OINMCAHWUM MPABUIBHO TPAKTOBATh
(Gu3n4ecKuil CMBICT MCIOJB3YEMBIX BEIWYHMH, UX OOO3HAUYEHUS M €IUHHILBI M3MEPEHMs, HaXOIUTh
(GopMyIbl, CBSI3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEJTMUUHY C IPYTMMHU BEIHMYHMHAMU;

* AQHAJIM3MPOBATh CBOMCTBA TeEJ, TEIUIOBBIE SBJIECHUS M MPOLECCHI, UCIOJb3YS 3aKOH COXPAaHEHMS
SHEPIUH; Pa3INyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BBIPAKECHUE;

* pa3;In4yaTh OCHOBHBIC IPU3HAKU MOJIENIEN CTPOEHUS ra30B, KUAKOCTEH U TBEPABIX TEl;

* pewaTh 3a/Jayd, MCIOJb3Ys 3aKOH COXPaHEHHs OHHEPrUHM B TEIUIOBBIX Ipoleccax, (HopMyisl,
CBsI3bIBalOIME (PU3MYECKUE BEIMUYMHBI (KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEPrus, TemIeparypa,
ylenbHas TEIUIOEMKOCTh BELIECTBA, yJelbHas TEIUIOTa IJIaBJIEHUS U NapooOpa3oBaHUs, yAedbHas
TEIUIOTa CrOpaHMs TOIUIMBA, KOA(QQHUIMEHT MOJE3HOro JEWCTBUS TEIUIOBOTO IBHUraTells): Ha OCHOBE
aHaJn3a, U IPOBOJUTH PACUETHI.

BbINYCKHUK MOIYYUT BO3MOXKHOCTh HAyUUThHCS:

* HCIIOJIb30BaTh 3HAHUS O TEIJIOBBIX SBJICHUAX B IOBCEHEBHOM JKHU3HU JJIs o0ecriedeHust 0€301MacHOCTH
1pu oOpalieHny ¢ NMprUOopaMH U TEXHUYECKUMHU

YCTPOMCTBaMHM, JUIsl COXPAaHEHMs 370POBbS M COONIIOJCHHMS HOPM SKOJIOTUYECKOTO IOBEICHMS B
OKpyXarolllel cpele; HPUBOAMTH IPHUMEPbl SKOJIOTMYECKUX IOCIEACTBUNA paboThl JBUraTesnei
BHyTpeHHero cropanus (IBC), TemnoBbIX U THAPOIIEKTPOCTAHIINMN;

* IPUBOMUTH PUMEPHI TPAKTUYECKOTO MCII0JIb30BaHUs (PU3NYECKUX 3HAHUN O TEIJIOBBIX SBJICHUSX;

* pa3nIu4aTh rpaHULIbI IPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB, TOHUMATh

BceoOImMit Xxapakrep pyHIaMeHTaIbHBIX (PU3NYECKUX 3aKOHOB (3aKOH COXPaHEHUS

SHEPIUH B TEIJIOBBIX MPOIIECccax) U OTPAHNYEHHOCTh MCIIOJIb30BaHMSI YaCTHBIX

3aKOHOB;

* npuémam Moucka 1 (GOpMYIHUPOBKH JIOKA3aTEIbCTB BBIABUHYTBIX THIIOTE3 U TEOPETUYECKUX BHIBOJOB
Ha OCHOBE AMITUPHUYECKH YCTAaHOBIIEHHBIX (DaKTOB;

* HaXOJMTh AJEKBATHYIO MPEAJIOKEHHOH 3a7a4ue PU3NUECKyI0 MOelb, pa3pemiaTs NpolieMy Ha OCHOBE
UMEIOIIMXCA 3HAaHUM O TEIJIOBBIX SIBIEHUSX C HCIOJIb30BAaHMEM MAaTeMaTHMUYECKOro ammapara |
OLIEHUBATh PEAJLHOCTh MOJYYEHHOTO 3HaYeHUs (PU3NUYECKOMN BETUUNHBI.

DJNEKTPUYECKUE U MATHUTHbIE SIBJICHUS




BeInyckHUK Hay4duTC:

* pacro3HaBaTh HIEKTPOMArHUTHBIC SBJICHUS M OOBACHATH HA OCHOBE MMEIOIIMXCS 3HAHUN OCHOBHBIC
CBOMCTBA WJIM YCJIOBHUS IPOTEKAHMS 3TUX SIBJICHMN: DJIEKTpU3aLUs TeEJ, B3aUMOJCHCTBUE 3apsioB,
HarpeBaHWe IIPOBOJHUKA C TOKOM, B3aMMOJICHCTBUE MAarHUTOB, JJIEKTPOMAarHWTHAas WHIYKLHUSA,
JeMCTBME MAarHUTHOTO IIOJISI HA IPOBOJAHMK C TOKOM, HIPSIMOJMHEMHOE paclpOCTpAaHEHHUE CBETa,
OTpaXXEHUE U IPETOMIICHUE CBETA;

* OINUCHIBaTh HM3yYCHHBIE CBOWCTBA TEJI W JJIEKTPOMArHUTHBIC SIBJICHHUS, HUCHONB3YS (U3NYECKHe
BEJIMYMHBL: DJIEKTPUYECKUM 3apsAl, CHJIa TOKa, OJJIEKTPUUYECKOE HAINPSIKEHHUE, JIIEKTPUUYECKOE
COIPOTHUBIICHUE, YACIbHOE CONPOTUBIICHHWE BEIIECTBA, paboTa TOKa, MOIIHOCTh TOKa, (POKyCcHOE
paccTosiHME M ONTHUYECKAash CWJa JIMH3bI; IPU ONUCAHUM MPABUIBHO TPAKTOBATh (PU3MYECKHUI CMBICIH
HCI0JIb3YEMBIX BEIMUYUH, UX 0003HAUYEHUS U €AUHULIbI U3MEPEHUS;

YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE TAHHYIO (PU3MUECKYIO BEJTHUMHY C IPYTUMHU BEIINYHHAMUY;

* aHAJIM3UPOBATH CBOICTBA TEJ, NEKTPOMArHUTHBIE SIBJIEHUS U IIPOLIECCHI,

UCHOJIb3YSl (PM3NYECKUE 3aKOHBI: 3aKOH COXPAHEHHUS AJIEKTPUYECKOro 3apsija, 3akoH OMa i yyacTka
neny, 3akoH JDxoyns—IJIeHna, 3aKOH NPSAMOJIMHEHHOIO pPacIpOCTPAHEHMS CBETA, 3aKOH OTPAKEHUS
CBETa, 3aKOH IPEJIOMJIEHHS CBETa; MPU 3TOM pa3inyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U €ro
MaTeMaTH4eCKOE BbIPAKEHUE;

* pelaTth 3aJa4yM, UCIOJIB3YS (U3MYecKHe 3aKoHbI (3akoH OMa JuIsl yyacTka IernH, 3akoH Jlxoyms—
Jlenua, 3aK0H MPSMOJIMHENHOTO PaCIPOCTPAHEHNUS CBETA, 3aKOH OTPAKEHUSI CBETA, 3aKOH MPEJIOMIICHUS
cBeTa) U (POpMYJIbI, CBS3BIBAIOIINE (PU3NUYECKUE BEIWYUHBI (CHJIAa TOKA, AJIEKTPHYECKOE HaIpsIKEHUE,
AIIEKTPUYECKOE CONPOTHUBIIEHUE, YAEIbHOE COMPOTHUBIIEHHE BEIIECTBA, paboTa TOKA, MOILIHOCTh TOKA,
(oKyCcHOE pPacCTOSIHME U ONITUYECKasi CHJIa JIUH3BI, GOPMYJIIbI pacuéTa 3JIEKTPUUECKOTO COMPOTUBIICHUS
IIpU TOCIIEA0BATEIbHOM U TApaJlJIeIbHOM COEIMHEHHH IPOBOJHUKOB); Ha OCHOBE aHAlM3a YCIOBUS
3a/1auM BBLIEIATH (U3NYECKUE BETUUYMHBI U (HOPMYIbI, HEOOXOauMbIE JUIsl €€ pelIeHus, U MPOBOIUTH
pacU€ThI.

BBINyCKHMK MOJyYUT BO3MOYKHOCTb HAyYUThCS:

* UCNOJb30BATh 3HAHUA OO INIEKTPOMArHUTHBIX SBJIECHUSAX B MOBCEJIHEBHOW >KM3HU ISl 0OECIeUeHUs
0€30I1aCHOCTH MpHU OOpALIEHMH C NPUOOpPaMU U TEXHUYECKUMH YCTPOMCTBAMH, Ul COXPaHEHMS
3JI0pOBbsI U COOJIIOJIEHHSI HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKPYKAIOLIEH cpele;

* NPUBOJUTH IPUMEPBI MPAKTHUYECKOTO HCIOJIb30BaHUS (PU3MUYECKUX 3HAHUM O 3JIEKTPOMAarHUTHBIX
SBJICHUSAX;

* pasznuuaTh TIPaHMIBl IPUMEHMMOCTH (PU3MYECKMX 3aKOHOB, IOHMMAThb BCEOOUIMH XapakTep
(GyHIAMEHTAJIBHBIX 3aKOHOB (3aKOH COXpPAHEHUS DSJIEKTPUYECKOIro 3apsia) M OrpaHUYEHHOCTh
HCIOJIb30BAHUS YaCTHBIX 3aKOHOB (3akoH OMa Juisd yyacTka 1enu, 3akoH Jpxoyns—IJlenna u ap.);

* npuéMaM MOCTPOEHUs PU3MUECKUX MoJelel, Moucka U GOPMYIUPOBKU JA0KA3aTENbCTB BbIABUHYTHIX
TUIIOTE3 U TEOPETUYECKUX BBIBOJIOB HA OCHOBE SIMIIMPUYECKU YCTAHOBJIEHHBIX (DAKTOB;

* HaXOJMTh aJCKBATHYIO MPEAJIOKEHHOH 3a1a4e (PU3NUECKyI0 MOENb, pa3penars NpodaeMy Ha OCHOBE
UMEIOIIUXCS 3HAaHUHM 00 3JIEKTPOMArHUTHBIX SIBJIEHUSAX C UCIIOJIb30BAaHUEM MaTeMaTHYECKOro ammapara
U OLIEHUBATh PEAJIBHOCTD MOJYYEHHOTO 3HaUeHUs (PU3NYECKON BEIIMUHMHBI.

KBaHTOBbIE SBICHMUS

BbInycKHUK Hay4YUTCS:

* pacro3HaBaTh KBAaHTOBBIE SIBJICHUS U OOBSCHATH HA OCHOBE MMEIOLIUXCS 3HAHUN OCHOBHBIE CBOICTBA
WM YCJIOBHUS IPOTEKAHUS ITUX SIBJICHUM:

€CTECTBEHHAsl U UCKYCCTBEHHAs PalnOaKTUBHOCTD;

* OMNHUCBHIBATh H3YYEHHbIC KBAHTOBBIE SBIEHHS, MCIOJB3Yyd (U3NUYECKUE BEIUYUHBL: CKOPOCTb
IEKTPOMArHUTHBIX BOJIH, [UIMHA BOJIHBI M YacTOTa CBETa, NEPHUOJ IMOJIypacHajna; INpH ONHCAHHUH
MPABUIBHO TPAaKTOBAaTh (PU3MYECKUH CMBICT HCHOJb3YEeMbIX BEJIMYMH, MX OOO3HAYEHHS U €AUHHIIBI
U3MEPEHHUs; YKa3blBaTh (OPMYINbI, CBS3BIBAIOIIME JaHHYIO (DU3MYECKYI0 BEIMYMHY C JPYTUMHU
BEJIMYUHAMH, BBIYUCIIATH 3HAYCHUE (PU3UUECKOI BETUUUHBL;

* pa3au4aTh OCHOBHBIE IPU3HAKU IUIAHETAPHON MOJENIN aTOMa, HYKJIOHHOM MOJIEIN aTOMHOTIO spa.

* [IpuMeHATh 3aKOH COXpaHEHUS JIEKTPUUECKOT0 3apsia, 3aKOH COXPaHEHHsI MAaCCOBOTO YUCIA.
BBINyCKHHMK MOJyYUT BO3MOKHOCTD HAyYUThCS:

* HCIOJIb30BATh MOJYyYEHHbIE 3HAHUS B MIOBCEIHEBHOM KHM3HU U1l COXPAHEHHUs 3I0POBbS U COOJIOICHUS
HOPM 9KOJIOTMUECKOTO MMOBEJEHUS B OKPYXKAIOUIEH Cpee;

* COOTHOCHUTb SHEPIHIO CBA3HM aTOMHBIX AJep ¢ 1e(EKTOM MacChl;




* NPUBOJIUTH MPUMEPHl BIUSHUS PAJAUOAKTHUBHBIX M3JIyYEHUW Ha JKUBBIE OpPraHU3MbI; IMOHUMATH
MIPUHLIUI JEHCTBUS I03UMETPA;

* IOHUMATh YKOJIOTUYECKUE TIPOOIEMbI, BOSHUKAIOIIHNE IPU UCTIOJIH30BAHUM aTOMHBIX AJIEKTPOCTAHIINH,
Y TIyTH PEIICHUS ITUX MPOoOJIeM, MePCIEKTHBEI HCIIOJIb30BAHMS YIIPABISIEMOTO TEPMOSIIEPHOTO CHHTE3A.
OneMEHTEl aCTPOHOMUM

BeInyckHUK Hay4duTes:

* pa3MyaTh OCHOBHBIC IIPU3HAKK CYTOYHOTO BpallleHus 3BE3AHOTO Heba, nBrkeHus Jlynwl, CosHia u
MIJaHET OTHOCUTEIIBLHO 3BE3;

* IOHUMATh PA3JINYUS MEKY TEIIMOLICHTPUYECKON U TE€OLICHTPUUECKON CHCTEMaMU MUPA.

BrInyCKHUK TOJIyYUT BO3MOYKHOCTh HAYUUThHCS:

* yKa3blBaTh OOIIME CBOMCTBA M OTJIMYUSA TUIAHET 3€MHOW TPYIIBI M IUJIAHET-TUTAHTOB, MaJbIX Tell
CoJIHEYHOM CUCTEMBI U OOJIBIINX IIJIAHET.

7 kiacce

JIuunocmmnule pezynromamol:

e OrmnpenensaTh U BBICKAa3bIBaTh 1101 PyKOBOJCTBOM I€AAarora caMmble 00Iue /7Sl BCeX JI0/Iel paBuiia
MOBEICHUS MIPH COTPYAHUYECTBE (3TUUECKHE HOPMBI).

e B npeanokeHHbIX IEAAroroM CUTyalusax oOLUIeHHUs U COTPYTHUYECTBA, ONMPAsCh Ha 001IMe s
BCEX MpaBuJjIa MOBEACHUS, JIeJaTh BEIOOD, MPHU MOJEPKKE APYTHX YIaCTHUKOB TPYIIIHI U TIEAarora,
KaK TTOCTYIUTb.

Memanpeomemmnule pezyibmamot.

Pecynamuenvie YY/I:

Odyuarowuiica nayyumcsa:

Onpenenars U GopMyIHpoBaTh LIETh AEATEILHOCTH Ha YPOKE.

[IporoBapuBaTh MOCIEAOBATEILHOCTD ICUCTBUM HA YPOKE.

Bricka3biBaTh cBOE MpeANookeHue (BEpPCHUI0) Ha OCHOBE pPabOThI C MILTIOCTpaIuel yueOHMKa.

PaGortath 1o npeanokeHHOMY YUHUTEJIEM TUIaHy.

OTnryaTh BEPHO BBIIOJIHEHHOE 33/1aHHE OT HEBEPHOTO.

Odyuarouwguiica noayuum 603MOMCHOCHb HAYUUMbCA:

e COBMECTHO C yduTeJIeM M JPYTUMU YyYEHMKaMH JaBaTh SMOLMOHAIBHYIO OLIEHKY JESTENIbHOCTH
KJlacca Ha ypoke.

Iosnasamenvnoie YY/I:\

Ooyuarowuiica nayuumca:

e OpueHTUpOBAaTbCA B CBOCH cucTeMe 3HAHUM: OTIMYaTh HOBOE OT YXE€ HM3BECTHOTO C IMOMOIUIBIO
YUUTEIS.

e Jlenath mpenBapUTENbHBI OTOOP MCTOYHHKOB HMH(OpPMAIMU: OPUEHTHPOBATHCS B yueOHHKE (Ha
pa3BopoTe, B OTJIABIIEHUH, B CIIOBApe).

e J[oObIBaTh HOBBIC 3HAHMS: HaXOJUTh OTBETHI HA BOMPOCHI, HCIOIb3Yys yYCOHHK, CBOW >KU3HEHHBII
OTBIT ¥ UH(OPMAILINIO, TIOYYEHHYIO Ha YPOKE.

e [lepepabaThiBaTh MOTY4CHHYIO HH(OPMAILIMIO: JIENATh BHIBOJBI B pE3YyJIbTaTe COBMECTHOU

paboThI Bcero Kiacca.

e [lepepabaTpiBaTh MOIYYCHHYIO HH(OPMALIHIO: CPABHUBATH U KJIaCCU(UIIUPOBATS.

Oobyuarowguiica noayuum 603MONCHOCMb HAYUUMbCA:

e [IpeoOpazoBbiBaTh HHMOOPMALIUIO U3 OJHON (OPMBI B IPYTYIO: COCTABIATh (PU3NUYECKHE PACCKA3HI U
3a/ladyd Ha OCHOBE MPOCTEUINUX (U3UYECKUX Mojeiei (MpeIMETHBIX, PUCYHKOB, CXEMAaTHYECKUX

PUCYHKOB, CXEeM); HaXOIUTh U (JOPMYTUPOBATH PEIICHUE 33/1a4H C IIOMOIIBIO0 MPOCTEUIIINX MOJenei
(TIpeaMEeTHBIX, PUCYHKOB, CXEMaTHYECKUX PUCYHKOB, CXEM).

Kommynuxkamuenwvie YY/I:

Oobyuarowguiica nayuumcesa:

e J[OHOCHTH CBOIO TO3UIIUIO A0 APYruX: 0(QPOPMIIATH CBOIO MBICIH B YCTHOW M MUCHbMEHHOW peuu (Ha
YPOBHE OJTHOTO MPEATIOKEHUS UIH HEOOBIIIOTO TEKCTA).

e (Cnymarp ¥ MOHUMATh PEYb JPYTUX.

e YuTaTh U epecKa3bIBaTh TEKCT.



Oobyuarowguiica noayuum 603MONCHOCMb HAYUUMbCA:

e COBMECTHO JOTOBAapUBATHCS O MpaBHIaX OOIICHUS U MTOBEICHHS B IIKOJIE U CIEAOBATH UM.

e BbINOJHATH pa3uyHbIe poJiK B Ipymie (JInaepa, UCIIOJHUTENS, KPUTHUKA).

Ilpeomemmnoie pesynvmamot.

Oobyuarowguiica nayuumcsa:

e [loHMMaTh CMBICI MOHATHI: (HU3MUECKOE SBICHHUE, (U3UUYECKUN 3aKOH, (PU3NYECKUE BEIUYHHBI,
B3aMMO/ICHCTBHE;CMBICT (PH3UUECKUX BEIMYUH: IIyTh, CKOPOCTh, Macca, INIOTHOCTh, CHJIA, JaBJICHUE,
paboTa, MOIIHOCTh, KHHETHYECKAas PHEPrusi, MOTCHLIUAIbHAs SHEPrus, Kod()(UIMEHT MOJIE3HOTO
nercTBUs;cMbICT (hru3udecKkux 3akoHOB: [Tackamns, Apxumena.

e OnuceBaTh U OOBACHATH PUNYECKHE SIBICHUS: pABHOMEPHOE MPSAMOJMHENHOE ABM)KEHUE, IIepeaady
JaBIICHUS )KUAKOCTSIMH U Ta3aMHu, IIaBaHue e, 1uddysuto;

e llcrosb30BaTh (pU3NUECKUE MPHOOPHI U H3MEPUTEIHHBIE HHCTPYMEHTHI Il H3MEPEHHST (PHU3UICCKUX
BEJIMYUH: PACCTOSIHUS, IIPOMEKYTKA BPEMEHH, MacChl, 00bEMa, CHIIBI, IaBJICHUS;

e [lpencraBnarh pe3yabTaThl U3MEPEHUH C MOMOILBIO TAOIUL, IPaQUKOB U BBISBIISITH HA 3TOM OCHOBE
SMIUPUYECKUE 3aBUCHUMOCTH: IMYTH OT BPEMEHH, CHJIbI TPEHUS OT CUJIbl HOPMAaJbHOIO JaBJIECHMS,
CHJIBI YIPYTOCTH OT yJUIMHEHUS MPYXUHBI;

e BerIpaxxaTs pe3yapTaTbl U3BMEPEHUN U PACUETOB B €AMHULIAX MEXTyHApOIHON CUCTEMBI;

® NPUBOJUTH MPUMEPHI MPAKTUUYECKOIO HCHOJIB30BAaHUS (PU3NUYECKUX 3HAHUH O MEXaHHYECKUX
SIBIICHUSX;

e Pemiare 331241 Ha IPUMEHEHNE U3YYEHHBIX (PU3NYECKUX 3aKOHOB;

Oodyuarouwguiica noayuum 603MOMCHOCHb HAYUUMbCA:

® OCYIIECTBJIATh CAaMOCTOSITENIbHBIN TOUCK HH(POpPMAIMU E€CTECTBEHHOHAYYHOTO COJEpXKaHUS C
HCIOJIb30BAHUEM PA3JIMUYHBIX HCTOYHUKOB (Y4EOHBIX TEKCTOB, CIIPABOYHBIX U HAYYHO-TIOMYJISPHBIX
W3JlaHuM, KOMIIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB MHTepHeTa), ee 00pabOTKy M mpeicTaBlieHUE B
pasHbIX (opMax (CIOBECHO, C MOMOIIbIO TpadUKOB, MATEMATUYECKUX CHUMBOJIOB, PHUCYHKOB H
CTPYKTYPHBIX CXEM);

® JCMOJb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUS B MPAKTUUYECKON NEATEIHLHOCTH U MOBCEIHEBHOM
KU3HU JJI PallMOHAIIBHOTO MCIIOJB30BaHUS MPOCTHIX MEXaHH3MOB, oOecreueHus: 0e30MacHOCTH B
MIPOLIECCE MCTOJb30BaHUS TPAHCIIOPTHBIX CPENICTB.

8- Kki1ace
JInyHOCTHBIE Pe3yabTaThI:
Ooyuarowuiica nayuumca:
CaMoCTOATENbHO OMNpeAesaTh U BbICKa3bIBaTh OOIIME AJS BCEX JIIOJCH MpaBuia MOBEACHUS IpPU
COBMECTHOM paboTe U COTPYAHUUYECTBE (3TUYECKUE HOPMBI).
Oobyuarowguiica noayuum 603MOMCHOCHb HAYUUMbCA:
B npeanoskeHHBIX MEIaroroM CUTyalusx OOLIEHUS U COTPYAHHYECTBA, ONMUPASCh Ha OOIIME AJIS BCEX
MIPOCTHIE MPaBUIIA MMOBEICHUS, CAMOCTOSITENILHO JeNaTh BHIOOP, KAKOW MOCTYIOK COBEPILIUTS.
MeTtanpeaMeTHbIe pe3yJbTAThI:
Pezynamuenvie YY/I:
Ooyuarowguiica nayuumcea:
e Omnpenenarp Leib ASATEIHHOCTH Ha YPOKE CAMOCTOSITEIHHO.
DopmynHpoBaTh y4EOHYIO TPOOIEMY COBMECTHO C YUUTEIIEM.
[TnanupoBaTh yueOHYIO €S TeTbHOCTh Ha YPOKE.
BrIcka3pIBaTh CBOIO BEPCHIO, TIBITATHCS MPEJIaraTh Crocod e¢ MpoBepKU.
PaboTas no npeiokeHHOMY IJIaHy, UCIOJIb30BaTh HEOOXOAMMBIE CpeJICTBa (YUeOHHUK, pocTeine
puOOPBI U UHCTPYMEHTHI).
Oobyuarowguiica noayuum 603MONCHOCMb HAYUUMbCA:
Onpenenars YCHEIIHOCTh BBINOJIHEHHWS CBOEro 3aJaHusd Inpu nomoumu yuurtensd. CpencrBoM
(bopMUPOBAHUS ITUX JICHCTBUIA CITyKUT TEXHOJIOTUS OLIEHUBAHUS YIEOHBIX YCIIEXOB.
Ho3naeamenvnvie YY/[:
Ooyuarowguiica nayuumcsa:
e OpHeHTHPOBATHCS B CBOCH CHCTEME 3HAaHU: MOHUMAaTh, YTO HY)KHA JOTOJHUTENbHAS HH(pOpMAaLUs
(3HaHMA) 171 perieHus yueOHOM 3a1auu B OJMH Iar.



Jlenatb mpenBapuUTENbHBIH OTOOP MCTOYHMKOB HH(POpPMALMU Al  pelleHHs y4yeOHOH 3amayd.
JloObIBaTh HOBBIE 3HAHMS: HAXOAWTH HEOOXOMUMYI0 HMH(POpPMALMI0 Kak B y4eOHUKE, Tak U B
MPEUIOKEHHBIX YUUTEIIEM CIOBAPSX U SHIMKIOTICAMSIX.

Obyuarowuiica noayuum 603MOMCHOCHb HAYUUMbCA:

JloObIBaTh HOBBIC 3HAHUS: U3BJIECKaTh MH(OPMAIMIO, MPEJICTABICHHYIO B Pa3HBIX (hopMax (TEKCT,
TabnuIa, cXeMa, WILTFOCTPAIUs U JIp.).
[TepepabatbiBaTh MOJIy4CHHYIO HHPOPMALIUIO: HAOMIOIATh U JeaTh CaAMOCTOSTCIILHBIC BBIBO/IBL.

Kommynuxkamuenwvie YY/I:
Oobyuarowguiica nayuumcsa:

JIOHECTH CBOIO MO3UIMIO JI0 APYrHX: 0GOPMIIATH CBOIO MBICIH B YCTHOW M MHCbMEHHOH peud (Ha
YPOBHE OJIHOTO MPEIOKEHUS WIH HEOOIBIIIOTO TEKCTA).

Criymate ¥ MOHUMATh PeYb JPYrUX.

BripaszuTenbHO nepeckas3biBaTh TEKCT.

Berynate B Oeceny Ha ypoKe U B KU3HU.

CoBMECTHO JOTOBAPHUBATHCS O TMPaBUIIAX OOIMICHUS W MMOBEICHUS B IIKOJIC U CIIEJIOBATH HM.

Obyuarowuiica noayuum 603MONCHOCHb HAYUUMbCA:
YuuTbcs BBINOJHATH pa3iMuHble POJNM B rpynmne (Jujaepa, UCHOIHUTENs, Kputuka). CpeacTBoM

AOCTHMIKCHUS OTUX PE3YJIIBTATOB CIYKHUT OpraHu3alvd Ha YPOKE pa60Tr,1 B I1apax IOCTOSAHHOI'O U
CMEHHOI'0 COCTaBa, IPyNIoBbie GOpMbl pabOTHI.

IIpenmeTHble pe3yabTaThI:
Odyuarowuiica nayyumcsa:

MMOHUMATh CMBICII TIOHSATUH: TEIJIOBOE JBMIKEHUE, TEIUIOTIEpeada, TEeTUIONPOBOIHOCTh, KOHBEKIIHS,
U3ITy4yeHHe, arperaTHoe COCTOsSIHUE, (ha30BbIi NMEpexo/]. AMEKTPUUECKUN 3apsijl, dJIEKTPUUECKOe IOoJIe,
MIPOBOJIHUK, TMOJTYMPOBOJHUK U AUDIEKTPHUK, XUMUIECKUN AIIEMEHT, aTOM U aTOMHOE SIpO, TPOTOH,
HEUTPOH, DJICKTPUYECKasi CHJIA, WOH, JJICKTPUYECKas IIENb M CXeMa, TOYCYHBIM HWCTOYHHK CBETA,
0JIe 3peHMsI, aKKOMO/IallKs, 3€pKaJlo, TeHb, 3aTMEHUE, ONTHYECKask 0Cb, GOKYC, ONTUUYECKUN IICHTP,
OMU30PYKOCTh U JaJbHO30PKOCTh. MAarHUTHOE I0JI€, MAarHUTHBIE CUJIOBBIE JUHHUH, MOCTOSHHBII
MarHuT, MarHUTHBIH MOJTIOC.

MMOHUMATh CMBICH (DU3MYECKUX BEIMYUH: BHYTPEHHSS DHEPrusi, KOJUYECTBO TEIUIOTHI, yAeIbHas
TEIUIOEMKOCTh  BEIECTBA, yJelbHas TeIUIOTa CropaHus TOIUIMBA, YyHAedbHas  TeIuioTa
napooOpa3zoBaHus, yaeiabHas TEIJIOTa IUIaBJICHUS, TEMIIepaTypa KUIEHUs, TeMIepaTypa IJIaBIeHUs,
BIIQXKHOCTh, JJIGKTPUYECKUI 3apsAl, cuia TOKa, HamnpsyKeHHe, COMPOTUBICHUE, YIeIbHOE
COMPOTHBIIEHUE, pab0Ta U MOIIHOCTh TOKA, YIJIbI MaJIeHUs, OTPAKEHUs, MperomieHus, GOKyCcHOe
paccrosiHue, ONTUYecKas CUja.

MMOHUMATh CMBICI (PU3UYECKUX 3aKOHOB: COXPAHEHHUS SHEPTUU B TEIUIOBBIX MPOLIECCaX, COXPaHEHUS
AJIEKTpUUEcKOTo 3apsaa, Oma g ydacTka anekrpudeckou uenu, [xoyns-Jlenna, 3akon Awmrepa,
3aKOH MPSMOJIMHEITHOTO PacpoCTpaHEHUS CBETA, 3aKOHBI OTPAXKEHUS U MPEIOMIICHUS CBETA.
OMHCHIBaTh M OOBICHATH (UIUYECKUE SBJICHHS: TEIUIONMPOBOIHOCTb, KOHBEKIIMIO, H3JIyueHUE,
UCIapeHHue, KOHJGHCAIMIO, KHUIICHHWe, I[UIaBJICHHE, KPUCTAJUIM3AINIO, JJIEKTPU3ALMI0  Te,
B3aUMO/ICHCTBUE IEKTPUUECKUX 3apsAI0B, B3aUMOJACHCTBUE MAarHUTOB, IEHCTBUE MArHUTHOTO MOJIS
Ha MPOBOJHUK C TOKOM, TEIJIOBOE JIEHCTBHE TOKA, OTPAKEHUE, MPEIOMIICHUE CBETa; HCIOJIb30BaTh
¢buznueckue MnpudbOpPHl U M3MEPUTEIbHBIE WHCTPYMEHTHI [UIsI M3MEpeHHUs (U3NYECKUX BEIUYUH:
TEeMIIepaTypbl, BIAKHOCTH BO3AyXa, CHJIBl TOKA, HAIpPSHDKEHUS, SJIEKTPUYECKOTO COIMPOTHUBICHUS,
paboThI ¥ MOIITHOCTHU AJIEKTPUUYECKOTO TOKA;

06ylmlou4uﬁc;l noayuum 603MONHCHOCHIb HAYHUUMbCA?

MMpEACTaBJIATh PE3YJIbTATHL H3MepeHHI>'I C IMMOMOIIIBIO Ta6J'II/H_[, Fpa(l)I/IKOB U BBIABIIITH Ha 3TOM OCHOBE
OMIIUPUYICCKHUE 3aBUCUMOCTH: TEMIICPATYPbl OCTBIBAIOUICIO TEJIa OT BPEMCHHU, CHUJIBI TOKa OT
HaIpsDKCHUA Ha YU4AaCTKE LCIH, YIJIa OTPAKCHUA OT yIJjla MaACHUA CBCTA, YIJjia IIPCIOMIICHHUA OT yIjia
naaCHUsA CBETA,

BbIpaKaTb PE3YyJIbTATLL HSMCpCHI/Iﬁ " paCy€TOB B CIUHHUILIAX Mexc;[yHaponHoﬁ CUCTCMBI; IIPUBOJUTH
NPpUMEPBI MPAKTUYCCKOI'0 HCIIOJIb30BAHUA (I)I/I3I/I‘-ICCKI/IX 3HaHU O TCIIOBBIX, J3JICKTPOMAIHUTHBIX
SABJICHHUAX,

peuiaTth 3aJa4 Ha NPUMCHCHUC N3YUCHHBIX (bI/I3I/ILICCKI/IX 3aKOHOB.



9 kJacc
Juunocmmuvle pe3yromamel’. 00yuarOwuiica Hay4yumcsa:
L C&MOCTOHTCHBHO OHpeIIeJISITB 1 BBICKA3bIBATH 06H_[I/Ie JJIsI BCEX HIOI[Cﬁ HpaBI/IJIa IIOBCIACHUS HpI/I
OOIIEHUH U COTPYAHUYECTBE (STHUECKUE HOPMBI OOIICHUS M COTPYIHUYECTBA).
¢ B caMOCTOSTENFHO CO3JAaHHBIX CHUTYAIUsX OOLICHUS W COTPYAHHYECTBA, ONMUPASICh HA OOIIME IS
BCEX MPOCTHIE MPaBHJIA MOBEACHUS, JeNaTh BEIOOP, KAKOW MOCTYHOK COBEPIIHTS.

Yy odyuarouwuxca mozym 0vims cpopmupoeani:

e KOMMYHHUKATHUBHAsI KOMIIETEHTHOCTh B OOIIIEHUHU U COTPYIHUYECTBE CO CBEPCTHUKAMH B
o0Opa3oBaTesbHON, Y4eOHO-UCCIIeI0BATEIBCKON, TBOPUECKON U IPYTUX BUJAX JEATEILHOCTH;

e KPUTUYHOCTH MBIIUICHHUS, YMEHHE PACIIO3HABATH JJOTHYECKH HEKOPPEKTHBIC BBICKA3hI BAHUS,
OTJINYATh TUMOTE3Y OT (haKTa,

e KpPEATUBHOCTH MBIIIJICHUS, MHUIIUATUBBI, HAXOUYUBOCTH, aKTUBHOCTH TMPHU PEIICHUU 3a/1a4.

Memanpeomemnuie:

peryJsiTUBHbBIE. 00yYAIOWUIICA HAYUUMCA:

CamocrosTensHO (GOpPMYIIUPOBATH M YPOKa MOCIE MPEIBAPUTEITHLHOTO OOCYKICHHUS.

Yunutbcs 0OHapy)uBath U GOPMYIUPOBATH YUEOHYIO TPOOIEMY.

CocTaBisTh IJ1aH pelIeHus mpoosieMsl (3a1a4H).

PaboTas o miiany, CBEpsITH CBOM JACUCTBUS C IIENBIO U, IPU HEOOXOTUMOCTH, UCTIPABIIATH OIITHOKH
CaMOCTOSTENLHO.

odyuarowueca noayuam 603MOHCHOCHLb HAYUUMbCA:

®  OMpeeNsITh MOCIEA0OBATEIHPHOCTD MPOMEKYTOYHBIX IIEJICH U COOTBETCTBYIOIINX UM JIEHCTBHH C
y4€TOM KOHEUYHOTO PE3YJIbTATa;

® TPEIBHUICTHh BO3MOXKHOCTHU MOJYYCHHS] KOHKPETHOTO pe3ybTara MpU PEIICHUH 3a1a4;

® OCYIIECTBIISTH KOHCTaTUPYIOIMIHUKA M MPOTHO3UPYIOITNH KOHTPOJIb TIO0 pe3yIbTaTy U MO Crocoly
el CTBUSL,

® BBICIATH U (POPMYIUPOBATH TO, YTO YCBOCHO M UTO HY)KHO YCBOUTD, OTIPENICIATH KAUeCTBO U
YPOBEHb YCBOCHHS;

® KOHIIGHTPUPOBATH BOJIIO JIJISl IPEOI0JICHHSI HHTEIUICKTYJIbHBIX 3aTPYIHEHUN U (PU3NUIECKUX
MPETSITCTBUI;

NMO3HABATEJIbHbIE. 00YUAIOWUIICA HAYYUMCA:

e  OpHEHTHPOBATHCS B CBOCH CHCTEME 3HAHMI: CAMOCTOSATEIILHO MPEIoIaraTh, kakas nHhopmarus
HY)KHa JJIs pelieHus: yaeOHOoM 3a7jauu B HECKOJIBKO II1aroB.

e Ot6uparh HEOOXOUMBIE Ui peleHusl y4eOHOM 3a1a4il KICTOYHUKH UH(DOPMALIHH.

e JloObIBaTh HOBBIC 3HAHUS: U3BJIEKATh HHPOPMAIIHIO, IPEACTABICHHYIO B pa3HbIX opMax (TEKCT,
TabnuIa, cxeMa, WUTFOCTPALHS U JIp.).

e [lepepabarbiBaTh MONy4YEHHYIO HHPOPMAIMIO: CPABHUBATD U TPYNIUPOBATH (DAKTHI U SIBICHUS;
OTIPENICATh IPUYHUHBI SBJICHUN, COOBITHI.

e [lepepabarbiBaTh MONy4YEHHYIO HHPOPMAIHMIO: A€TaTh BBIBOBI HA OCHOBE 000O0IICHNUS 3HAHUM.

e [IpeoOpa3zoBriBaTh HH(MOPMALIHIO U3 OAHON (OPMBI B IPYTYIO: COCTaBISATH MPOCTOM TUIaH U
CJIOXHBIN TUIaH y4eOHO-HAYYHOTO TEKCTA.

e [IpeoOpa3oBsiBaTh HH(MOPMALIKIO U3 OAHON (OPMBI B IPYTYIO: TPEACTABIATH HH(POPMAIIHIO B BHJIE
TEKCTa, TaOJIHIIbI, CXEMBI.

oﬁyqammuec;l noayuam 603MOXNHCHOCHIb Haydumbca: YCTAHABIUBATH MNPUYUHHO-CICACTBCHHBIC
CBA3U; CTPOUTH JIOTUYCCKUC PACCYKIACHUSA, YMO3AKIIHOUCHUA (I/IHI[yKTI/IBHBIC, ACAYKTUBHBIC U TIIO
aHaJ'IOFI/II/I) " BBIBOJbI, (I)OpMI/IpOBaTL y‘IC6HyIO u 06IJ_ICHOJIBSOB8.T€HBCKYIO KOMIIETEHTHOCTH B 00JIaCTH
HCIIOJIb30BAaHUA I/IH(I)OpMaI_II/IOHHO-KOMMYHI/IKaI_[I/IOHHBIX TEXHOJIOT Ui (I/IKT-KOMHCTCHTHOCTI/I); BUJICTH
(bI/I3I/ILICCKyIO 3aa1y B JApYrux AUCHUILIMHAX, B Opr)KaIOIJ_ICﬁ JKU3HH,; BbBIABUTATH THUIIOTEC3bI IIPH
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pemeHnH y4eOHBIX 3a7a4 U MOHHUMAaTh HEOOXOIMMOCTh MX MPOBEPKH; IUIAHMPOBATH M OCYIIECTBIIATH
JeATeIbHOCTD, HAIIPABJICHHYIO Ha PEIIEHUE 3a/1a4 UCCIICA0BATEILCKOTO XapakTepa; BbIOnpaTs Hanboiee
panoHanbHble W A(PQEKTHBHBIE CHOCOOBI pemIeHHs 3a7ay; WHTePHPEeTUPOBaTh HH(pOpMAIH
(CTpYKTypHpOBaTh, MEPEBOAUTH CIUIOIIHOW TEKCT B TaONUIly, NPE3eHTOBATh MOJYYECHHYIO
uHpopmanuto, B ToM uncie ¢ nomombio MKT);onennBars nHGopManuo (KpuTHIECKas OLEHKA, OTICHKA
JOCTOBEPHOCTH); YCTaHABIMBATh IMPHUYUHHO-CIICICTBCHHBIC CBS3HM, BBICTPAMBATh PACCYKICHHUS,
0000I11IeHH S ;

KOMMYHMKATHUBHbIE!: 06yltalou4ue0}l Hayuwamca:

e JloHecTH CBOIO MO3HIIMIO J0 APYTHUX: 0(GOPMIISTH CBOU MBICIIH B YCTHON M MUCHbMEHHOW PEYH C
y4€TOM CBOMX Y4E€OHBIX M )KU3HEHHBIX PEUEBbIX CUTYaLIUH.

e JloHecTu CBOIO MO3UIIMIO /IO IPYTHX: BBICKA3bIBATh CBOIO TOUKY 3pEHUS U MBITATHCS €€ 000CHOBATD,
MIPUBO/I APTYMEHTHI.

e (Ciymath APYruX, NbITaThCSl IPUHUMATh JPYTYIO TOUKY 3pEHHUS, ObITh TOTOBBIM U3MEHUTH CBOIO
TOYKY 3pEHHUSI.

e UYurarh BCayx U 1po cedst TEKCThl Y4eOHUKOB U ITPU 3TOM: BECTHU JIMAJIOT C aBTOPOM»
(mporHO3MpOBaTh OyAylllee YTEHUE; CTABUTh BOIIPOCHI K TEKCTY U UCKATh OTBETHI; IPOBEPATH ce05);
OTJIEJISITh HOBOE OT U3BECTHOTO; BBIJEIIATH INIABHOE; COCTABIATH IJIaH.

e JloroBapuBarhCsl C JIOABMM: BBIIOJIHAS Pa3IMUHbIE POJIM B TPYIIE, COTPYAHUYATh B COBMECTHOM
pelieHny mpoosieMsl (3a1a4H).

e  VY4uTbCsS YBaXHUTEJIBHO OTHOCUTHCA K MMO3UIUU JIPYTOT0, MBITAThCS JOTOBAPUBATHCA.

06yualomuec;l nojiydam 603MOX)NCHOCMb HAYUUMbCA:

® apPryMEHTHPOBATh CBOIO MO3ULIMIO U KOOPJUHUPOBATH €€ C MO3UIUSAMU MapTHEPOB B COTPYIHUUECTBE
pH BbIpaOOTKE OOIIEro pelieHrs B COBMECTHOM 1€ATEIbHOCTH.

Ilpeomemmnoie: Yuanyecs: J0TKHBI 3HATH/TIOHUMATh:
® CMBICI MOHATHA: MarHUTHOE TIOJIe, aTOM, aTOMHOE€ SApPO, PaAMOAKTUBHOCTH, MOHU3UPYIOIIHE
W3JIYYCHHS; OTHOCUTEIILHOCTh MEXaHUUECKOTO JBM)KCHUS, TPACKTOPHS, HHEPIHAIbHAS CUCTEMa
OTCYETa, UCKYCCTBCHHBI CITYTHHK, 3aMKHYTas CHUCTEMa. BHYTPEHHUE CHJIbI, MAaTEeMaTHUYCCKHI
MasITHUK, 3BYK. H30TOII, HYKJIOH;

® CMBICH (U3NYECKUX BEIUYHUH: MarHuTHasT MHAYKIUSA, MAarHATHBIA TIOTOK, SHEpPrus
3JIEKTPOMArHUTHOTO TI0JI, TEPEMEICHUE, MPOEKIUs BEKTOpa, IMyTh, CKOPOCTh, YCKOPEHHE,
YCKOPEHHE CBOOOJTHOTO TaJACHHS, IECHTPOCTPEMHUTEIBPHOE YCKOPEHHE, CHJIa, CHiIa TSDKECTH,
Macca, BeC Tejia, UMITYJIbC, MIEPUOo/, 9YacTOTa. aMIUIUTY/a, (a3a, [IruHa BOJTHBI, CKOPOCTh BOJIHBI,
SHEPTHs CBs3H, e(hEeKT Macc.

e  CcMbICH (PU3MYECKUX 3aKOHOB: YpaBHEHUsI KHHEMATHUKH, 3aKOHbI HbI0TOHA (TIEpBBIii, BTOPOH,
TPETHUii), 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOH COXPaHEHUSI UMITYJIbCA, TPUHIIHIT
OTHOCUTENbHOCTH ["anues, 3aKOHbI FTApPMOHUYECKHUX KOJIEOaHH, TPaBUIIO JIEBOM PYKH, 3aKOH
3JIEKTPOMArHUTHOM MHIYKIMH, ITpaBuio JleHna, 3akoH paguoakTUBHOTO pacnaja.

Yyammecst 10JKHbI YMETh !

e coOMpaTh YCTAHOBKH AJISl DKCIIEPUMEHTA 110 OMHMCAHUIO, PUCYHKY U TPOBOIUTH HAOMIOICHUS
H3y4aeMbIX SIBJICHUN;

® U3MEPATH CUITY TSDKECTH, PACCTOSIHUE; TIPEICTABIIATH Pe3ybTaThl U3MEPEHUHN B BHIE TaOMHII,
BBISIBIIATh OMIIMPUYECKHUE 3aBUCUMOCTH;

e OOBSICHATH Pe3yabTaThl HAOMIOJCHHUI U SKCIIEPUMEHTOB;

® [IPUMEHATH DKCIIEPUMEHTAIBHBIE PE3YJIbTATHI I MPEACKA3aHUsl 3HAUYCHUS BEJIMYMH,
XapaKTEePU3YIOMIKNX X0 (PU3NUECKUX SIBICHHUIA,

® BBIPAXKATh PE3YJAbTATHI U3MEPEHUM U PACUETOB B €AMHULAX MeEXyHApOIHON CUCTEMBI;

e pemaTh 3aJa4d Ha IPUMEHEHUE N3YYEHHBIX 3aKOHOB;

® [PUBOJUTH MPUMEPHI MPAKTUIECKOTO UCIIONB30BaHUS (PU3MUECKUX 3aKOHOB;
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WCII0JIb30BaTh MPHOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTHUECKOM NEATEITHbHOCTH U B
HOBCEIHEBHOU KU3HU.

2.Conepxanue yueOHOH MporpaMMbl

7 kaacc
(70 4, 2 1 B HEIEIO)

Beenenue (4 u)

®usuka — Hayka o npupoxae. Pusnueckue spieHusA. Dusznyeckue CBOWCTBA TelL
HabGnronenne wu onmcanne ¢usnyeckux sBiIeHWid. Pusznveckue BenUUWHBL. V3MepeHus
(bU3NYECKUX BEIIMYMH: JUIMHBI, BpEMEHH, TeMrepaTypbl. ®usnueckre mpudopsl. MexxyHapoaHas
cucreMa equHULl. TOYHOCTh M MOIPEIHOCTh U3MepeHuil. PU3HKa TEXHUKA.

@ponmanvras 1abopamopHas paboma

1.OnpeneneHue 1eHbl IeJIEHUS MIKATbl H3MEPUTEIBHOTO Mprudopa.

IlepBoHauya/ILHBIE CBeEHUS 0 CTPOEHMHU BenecTBa (6 )

Crpoenue BemectBa. OMbITHI, TOKA3bIBAIOIINE aTOMHOE CTPOCHHE BellecTBa. TeruioBoe
JBIDKEHHE aTOMOB U MoJiekyld. bpoyHoBckoe nBmwkenue. uddysus B razax, >KUIKOCTAX U
TBEpABIX Tenax. BzanmoaeicTBre YyacTull BeIEeCTBA. ArperaTHble COCTOSIHUS BenlecTBa. Mojienu
CTPOEHHMS TBEPBIX TEJI, )KUJIKOCTEeH U razoB. OObSICHEHHE CBOMCTB Ta30B, JKHIAKOCTEH M TBEPJIBIX
TeJl HA OCHOBE MOJIEKYJISIPHO-KMHETUYECKUX MPEICTABICHUM.

@ponmanvrasn 1abopamopHas paboma

2. OmpeiesicHre pa3MepoB MaJIbIX TEJl.

B3aumopeiicTBus Tei (23 4)

Mexannueckoe aBukeHue. Tpaekrtopus. Ilyrs. PaBHOMEpHOE U HEpaBHOMEpPHOE
nsuxenne. CkopocTb. I'paduku 3aBUCUMOCTH MyTH U MOJYJISL CKOPOCTH OT BPEMEHHU JBHKECHUS.
WNuepuus. UneptHocts Ten. BzaumopelictBue Ten. Macca Ttena. M3Mepenwe macchl Tena.
[InotHocte BemectBa. Cuna. Cuna tsbkectu. Cuna ynpyroctd. 3akoH ['yka. Bec tena. CBsa3b
MEeXAy CHJIOH TsbkecTh U Maccoil Tenma. Cuia TsXKeCTH Ha ApPYrux IaHerax. J(MHamomerp.
CroxxeHue AByX CWJI, HAalpaBJIEHHBIX MO OJHOM mpsiMoil. PaBHojelcTByromas nByx cui. Cuiia
Tpenus. Pusnueckas npupoaa HebecHbIX Tesl COTHEYHOM CUCTEMBI

@ponmanvHbvle 1aO0pPaAMopHvle pabomvl

3. U3mepeHue mMacchl Tena Ha phlYakKHbIX Becax.

4. N3zmepenue oobema Tea.

5. Onpenenenue MIOTHOCTH TBEPIOTO TeJa.

6. I'pagyupoBanue npyKUHBI U U3MEPEHUE CHII AMHAMOMETPOM.

7. U3mepeHue cuiibl TPEHHSI ¢ TOMOUIbIO IUHAMOMETPA.

JlaBJieHre TBepAbIX TeJl, sKHAKOCTel U ra3oB (21 1)

JNaBnenue. JlaBnenue TBepapix Ten. [laBnenue raza. OObSICHEHHE [aBlICHUs ra3a Ha
OCHOBE MOJIEKYJIIPHO-KMHETHYECKUX TpenacTaBieHuid. I[lepemaua fgaBiaeHuss razamMd U
xuakoctamu. 3akoH [lackams. CooOmaromme cocynsl. AtMmocdepHoe paBieHue. MeTomsl
n3MepeHue atmocdepHoro AasieHus. bapomerp, maHoMeTp, Hacoc. 3akoH Apxumena. YcIoBUs
naaBaHus Tell. Bo3nyxomnnaBaHue.

@poumanvhsie 1abopamopHvie pabomol

8. OmpezneneHre BBITAIKUBAIOIICH CUIIbL, ACHCTBYIOIIEW Ha MOTPYKEHHOE B KUJKOCTH
TEINo.

9. BeisicHeHue yCIOBUH IJIaBaHUA TeJa B )KUIKOCTH.

Pa6ora u momHoCTh. JHeprus (13 u)
Mexannyeckass paboTa. MomHOCTh. [IpocThie MexaHU3MBI. MOMEHT CHIIBL Y CJIOBHUSA
paBHOBeCHSl pbluara. «30J0TO€ TIPAaBHIIO» MeEXaHWKU. Bunbl paBHoBecus. Koaddumment
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nosie3Horo aeictBus (KIIJ). Oneprus. IlotenunansHas u kuHeTnueckas 3Heprus. [IpeBpaienue
SHEpPIruu.

@Dponmanvhsie 1abopamopHsie pabomol

10. BersicHeHue yca0BUsl paBHOBECHUS pblyara.

11. Onpenenenne KII/ npu noxbeme Tena no HaKJIOHHOM MJIOCKOCTH.

HTorosoe noBropenue (3 4)

Conepxxanue y4eOHOIl mporpaMmmbl
8 kiacc
(704, 2 4 B HENIETIO)

TensioBble siBjieHus (23 4)

TemoBoe nBukenue. TemnoBoe paBHoBecue. Temmneparypa. Buyrpennss sueprus. Pa6ora
u Ttemonepenaada. TermonpoBomHocTh. KouBekuwus. W3nydenune. KoanmyecTBO  TEMJIOTHI
VY aenbHas TEMIOEMKOCTh. PacdeT koJiMuecTBa TEMJIOTH MPHU TETUIO0OOMEHE. 3aKOH COXpaHEHUs U
MIpEBpAICHUs JHEPTUN B MEXaHUUECKUX M TETUIOBBIX MPOIECCaX.

[InaBneHne W OTBEp/EBaHHE KPUCTAIUIMYECKUX TEJ. YJAeNbHas TeIJIoTa IIJIaBJICHUSI.
Ucnapenne wu  xouaeHcanuu. Kurnenuwe. BnaxHocTh  BO3ayxa. YaenbHas — TeIUioTa
napooOpa3oBanus 1 KoHAeHcanu. OObICHEHNE H3MEHEHHUS arperaTHOTO COCTOSIHUS BEIIECTBa Ha
OCHOBE MOJICKYJSIPHO-KUHETHYECKUX TPEJCTABICHUH. 3aKOH COXpPaHEHUSI SHEPTUH B TEIUIOBBIX
nporieccax. [IpeobpazoBanue sHEPTrUM B TEIJIOBBIX MalIMHaX. /[BUTaTens BHYTPEHHETO CTOPAHUS.
[TapoBas TypOuna. KIIJ| TemmoBoro paBuratens. DKOJIOTHYECKHE TPOOJIEMBI HCIIOIb30BAHMS
TETJTOBBIX MAIITKH.

@poumanvreie 1a60pamopHvie pabomol

1. CpaBHEHHE KOJMYECTB TEIUIOTHI MPH CMENTMBAHUY BOJIbI pA3HOW TEMIIEPATYPHI.

2. 3mepenue yaenbHON TEIIOEMKOCTH TBEPIOTO Tea.

3. 3MepeHue BIaKHOCTH BO3IyXa.

dileKTpUYeCcKUe siBJIeHns (29 )

OnekTpuzanusa Tel. J[Ba poaa 3JIE€KTpUYECKUX 3apsaoB. B3anmoneincTBue 3apsiKEHHBIX
ten. [IpoBOAHMKH, AUANEKTPUKU U MOJYNPOBOIHUKU. DIEKTPHUUECKOE MMoJie. 3aKOH COXpaHEHUs
AIIEKTPUYECKOro 3apsaa. JlenumocTs siekTpuyeckoro 3apsiaa. nekTpoH. CTpoeHue aToma.
OnexTpuueckuil TOK. [leficTBHE 3JEKTPUUYECKOTO MOJIA Ha AJIEKTpuyeckue 3apsiabl. McTouHUKH
TOKa. OlnekTpuueckass 1enb. Cuia Toka. OJEKTpUYECKOE HaNpsHKEHUE. DJIEKTPUYECKOe
conpotusiieHue. 3akoH OMa Juig ydactka menu. [lociaenoBaTenbHoOe U apajuieIbHOE COSAUHEHNE
MpoBOAHUKOB. PaboTta W MOIIHOCTH 3JeKTpuueckoro Toka. 3akoH JDxoyns—IJlenua.
Konpnencarop. [IpaBuia 6e3omacHocTu mpu paboTe ¢ 3MeKTponpudopamu.

@ponmanvrble 1ab6OpamopHvle pabomul

4. Coopka >IeKTPUUECKOH e U U3MEPEHHUE CUJIbI TOKA B €€ Pa3IMYHbIX Y4acTKaXx.

5. U3MepeHne HaNpsHKeHUs Ha PA3IMYHBIX y9acTKaX dJIEKTPUUYECKON LeTH.

6. PerynupoBanue CHIibl TOKa PEOCTATOM.

JJIeKTPOMArHUTHBIE siBJeHus (5 1)

OneiT Opcrena. MarnutHoe mnosie. MarHuTHOE 1oJie MPSAMOTO TOKa. MarHuTHoe moJje
KaTymku ¢ TOKOM. [loctosiHHbIe MarHuThl. MarHuTHOE 10JIe MOCTOSIHHBIX MAarHUTOB. MarHuTHo e
nose 3emud. B3aumonelictBre MarHuToB. JleMiCTBME MArHUTHOTO MOJIS HA MPOBOJAHUK C TOKOM.
DNEeKTPUYECKUN IBUTATETTb.

@poumanvhsie 1abopamopHvie pabomol

9. COopka 37eKTpOMarHuTa U UCTBITAaHUE €T0 JEHCTBHUS.

10. 3y4yeHue 3eKTpUYECKOro ABUraTessl HOCTOSHHOTO TOKa

(Ha Mmogenn).

CaetoBble siBjienus (10 1)
Ucrounuku cBera. [IpsMonuHeiiHoe pacripocTpaneHue cBeta. Buaumoe 1BMKeHHEe CBETUIL.
Ompaoicenue céema. 3aKOH OTpakeHUs cBera. [lnockoe 3epkano. llpenomnenue cBera. 3aKOH
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nperomieHuss cBera. JluH3pl. PokycHoe paccTostHME JHMH3BL OmnThyeckas Cuiia JIMH3BL.
N306pakenus, naBaemble TMH30H. [ 11a3 kak ontuyeckas cucrema. OnTHuecKue npruoopsl.
Dpoumanvras 1abopamopuas paboma
11. TTomyuenne n3006paskeHuUs P MOMOIIHU JINH3BL.

Hrorosoe noBropenue (3 4)

Coaepikanue yu4eOHOI IPOrpaMMbl
9 kaace
(102 4, 3 u B HEAENIO)

3aKkoHbI B3aMMO/ieiicTBUS U IBMKeHUs Tea -344
MarepuanpHass Touka. Cucrema ortcuera. Ilepememnienne. CKOpPOCTh —MPSMOJIHMHEHHOTO
PaBHOMEpPHOTO ABWXKEHUA. [IpAMONMHENHOE PaBHOYCKOPEHHOE JBH)KEHHE. MrHOBEHHast CKOPOCTb.
VYckopenue. I'paduku 3aBUCMMOCTH CKOPOCTH U IEPEMELIEHHS OT BPEMEHU IPU NPSIMOIMHEWNHOM
PaBHOMEPHOM U pPaBHOYCKOPEHHOM JBWXEHUSX. OTHOCHUTEIBHOCTh MEXAHMYECKOTO JIBUKECHMS.
I'eonenTprueckas u reavMoneHTpUYeCcKas cucTeMbl Mupa. MHepumanbHas cucrema orcyera. [lepBblid,
BTOpoM u Tperuit 3akoHsl HbioToHa. CBobOomHoe mnaneHue. HeBecomMocTh. 3aKOH BCEMHPHOTO
TAroTeHus. VMcKycCTBEHHbIE CIYTHMKM 3eMid. Mmmynbsc. 3aKOH COXpaHEHHUs MMITyJbca. PeakTnBHOE

JIBUKEHHE.

Jlabopamopuvie pabomul

1.MccrnenoBanne paBHOYCKOPEHHOTO JABWIKEHUS 0€3 HauaIbHOM CKOPOCTH

2.13mepenne yCKOpEeHHs: CBOOOTHOTO TaJACHUS
Mexannuyeckue Koje0aHus M BOJHBI. 3BYK - 164
KonebarenpHbie nBIKEeHUS. MexaHWYeCKHe KoJieOaHUs. AMIUIUTYIA, TIEPHO] U YacTOoTa KOJICOaHUH.
IMapmonnueckue konebanus. [IpeBpamenns s3Hepruu Mpu Kojaedanusax. [leproasl kosie0aHUN HUTSHOTO
U TPYKUHHOTO MasTHUKOB. MexaHuyeckne BOJHBL. Buapl MexaHmdeckux BOJH. OCHOBHBIE
XapaKTepUCTUKN BOJH. CBsA3b MEXKIY CKOPOCTHIO BOJHBI, [UIMHOM BOJIHBI U YacTOTOW. 3BYK.
Pacrmipoctpanenue u oTpakeHue 3ByKa. [ pOMKOCTb, BBICOTa U TeMOp 3BYKa.
Jlabopamopnasa paboma
3.UccnenoBanue 3aBUCUMOCTH MEPUOJIa U YACTOThI CBOOOJAHBIX KOJIEOAHUI HUTSHOTO MasiTHUKA OT €ro
JUIAHBI.

DJIeKTPOMATHUTHOE T10J1e - 264
Marnutsoe nose . OqHOPOIHOE U HEOTHOPOAHOE MarHUTHOE noJie. HampaBneHne Toka U HampaBieHHEe
TUHUHN ero MarHuTHOro noJjs. [IpaBuno OypaBunka. OOHapy»)eHHe MarHUTHOTO nouist. [IpaBuno neBoit
pyku. HMuaykuus MarHUTHOTO moJis. MarHuTHbld TOTOK. OmbiTel Dapanes. IneKTpoMarHuTHas
unaykuua. HampaBiaenne wuHAyKIMoHHOTO Toka. IlpaBuno Jlenma. SIBieHue CaMOMHIYKIIUH.
[Tepemennsiit Tok. ['enepatop nepemenHoro Toka. [IpeobpazoBaHue 3HEPrHH B AJIEKTPOTEHEPATOPAX.
Tpanchopmarop. Ilepemaua snmekTpUUecKOil HSHEPrMM HA pacCTOSHUE. DIEKTPOMArHUTHOE TOJIe.
DneKTpOMarHuTHbIe BOJIHBI. CKOPOCTh 3JEKTPOMArHUTHBIX BOJH. BiHMsHUE 3IEKTPOMAarHUTHBIX
u3nydyeHul Ha kuBble opraHu3Mmbel. Kongencarop. KonebarenpHbiit  koHTYp. I[lomydenwue
AIIEKTPOMArHUTHBIX KojeOaHui. [IpuMepsl paanocBs3u U TeNeBUIACHUS. DNEKTPOMArHUTHAs MpUpOa
ceera. lIpenomnenue cera. Ilokazarens mnpenomnenus. [ducnepcust cBera. TUmbl ONTHUYECKHX
cnekTpoB. [lornomienne u ncnyckanue ceeta aroMaMu. [IpoucxosxieHne TMHeNYaTbiX CIIEKTPOB.
Jlabopamopnas paboma
4.13yuenuie sIBICHUS NEKTPOMATHUTHON MHIYKIIMHU
5. HabnroieHue CIUTONIHOTO ¥ TMHEHYATBIX CIIEKTPOB UCITYCKAHUS

Crpoenue aTomMa 1 aTOMHOTO si/Ipa. ATOMHast SHepreTuka - 194
PannoakTMBHOCTh Kak CBHUIETENIBCTBO CJIOXHOTO cTpoeHusi aroMa. Crtpoenue artoma. ONbITHI
Pezepdopna. I[lnanerapuas monens atoma. CTpoeHHe W CBOMCTBAa aTOMHBIX siaep. CocTaB aTOMHOTO
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aapa. 3apsaoBoe U MaccoBoe uMcia. SnepHeie cuibl. Jlegekt macc. DHeprus CBsI3M aTOMHBIX €.

PagnoaktuBHOCTB. Anbda-, 6eta- U ramma-usznydenus. [lepuon nomypacnazna. MeToabl perucTpaniu
SIIEPHBIX U3JIy4eHUU. SInepHas sHeprus. fnepHelie peakuuu. [lenenue u cuHTes saep.
Wcrtounuku 3ueprun ConHua u 3Be3l. SnaepHas sHepreTuka. BausHue paguoakTUBHBIX U3IYy4EHUN Ha

KHUBBIC OPTaHU3MbI. DKOJIOTHYECKUE MPOOIIEMBI PA0OTHI AaTOMHBIX JIEKTPOCTAHIINH.

Jlabopamopnasn pabomul
6.M3mepeHne ecTeCTBEHHOTO PaAUaIlMOHHOTO (JOHA TO3UMETPOM.
7.M3ydcHue neleHus sapa atoMa ypana o gororpaduu Tpexos.

8.0O1eHKa repuo/a nojaypacraja HaxosIIiXcs B BO3IyXe MPOJAYKTOB paciajia raza pajoHa

9.MzyueHne TpEeKOB 3apsKEHHBIX YaCTHI] TI0 TOTOBBIM (poTOrpadusim.
CTtpoeHue U 3BOJIOLIMS BCEJTEHHOM - 74

BI/IZ[I/IMI)IG JBUXCHUSA HeOECHBIX CBETHIL. FGOIIGHTpI/I‘-IeCKaH U I'SJIIMOUCHTPUUCCKAA

cucrembl Mupa. CocraB u crpoenue ConHeyHol cuctembl. Dusuueckas NpUpoja HEOECHBIX Tell

Comnneunoii cuctemsl. [Ipoucxoxaenue CosHeuHoi cuctembl. @usnyeckas npupoaa ColiHIa U 3BE3].

Crtpoenue u 3BoroIUs Beenennoii.

3.TemaTnueckoe NJIAHTPOBaHME

YueOHO — TEMAaTHYECKHUH TIJIAH

Koua-Bo | Koua-Bo
KoJu-Bo
Ne Tema KOHTP. | Jia0op.
yacos
padoT padoT
7 kaacc (70 )
1 | Beegenue 4 1
5 [lepBoHayabHbBIE CBEIEHUS O CTPOECHUU 6 1
BEIECTBA
3 | B3aumoneiictBue Tei 23 2 5
4 | JaBieHue TBEPBIX TEII, KUJKOCTEH U ra30B 21 2
5 | Pabora u MoutHOCTh. DHEprus 13 2
6 | Mrorooe noBropeHue 3 1
HUTOTO 70 3 11
Koa-Bo | Koa-Bo
Koa-Bo
Ne Tema KOHTp. | Jia0op.
4yacos
padoTt padoTt
8 kuacc (70 v)
1 | TenoBsie siBJICHUS 23 2 3
2 | DnexTpuyecKkue sBJICHUs 29 2 5
3 | DneKTpOMAarHUTHEIE SIBJICHUS 5 1 2
4 | CBeTOBBIC SBJICHUS 10 1 1
5 | UTorosoe noBTOpeHNE 3 1
HUTOr0 70 7 11
Koa-Bo | Koa-Bo
Koa-Bo
Ne Tema KOHTp. | Jiadop.
4yacoB
padoTr padoT
9 kuaacc (70 u)
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1 | 3aKoHBI B3aUMOJICHCTBUS U JIBXKEHUSI TEIl 2 2
2 | Mexanndeckue KoJieOaHHs  BOJHBI. 3BYK 16 1 1
3 | DIeKTpOMarHUTHOE ToJIe 26 1 2
4 CrtpoeHue aToMa U aTOMHOTO sijipa. ATOMHast 19 1 4
JHEPreTHKa
5 | Ctpoenue u 3BOIOLHUS BCEIICHHOU 7
HTOI0 102 5 9
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	Лабораторные работы
	Механические колебания и волны. Звук - 16ч
	Лабораторная работа
	Лабораторная работа (1)

	Строение атома и атомного ядра. Атомная энергетика - 19ч
	Лабораторная работы
	6.Измерение естественного радиационного фона дозиметром.
	7.Изучение деления ядра атома урана по фотографии треков.
	8.Оценка периода полураспада находящихся в воздухе продуктов распада газа радона
	9.Изучение треков заряженных частиц по готовым фотографиям.

	Строение и эволюция  вселенной - 7ч

