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Pabouast nporpamma

[Mpenmer (kypc) Duzuka Knacc 7-9

KonndecTBo yacoB no yueOHOMY ILIaHY:

7-8 knaccel — 684acoB (2 yaca B HEACIIO);,

9 kimacc — 102 B rox (3 waca B HeZIeIIO).

CocraBnena B cooTBeTcTBUH C [IprMepHOil paboueii mporpammoil no pusuke.
OnoOpeHna peteHueM ¢eaepaibHOTO yUeOHO-METOIUUECKOTO 00bETMHEHUS 110 00IIEMY
o0OpazoBanuto, mpotokoi 3/21 ot 27.09.2021 r.

YueOHuK: Yuebnuxu: A.B. [1epeuukun, E.M. I'yTauk
«Duzuka 7 kmace»,M., Ipoda
«Dusmka 8 xmace», M., [Ipoda
«Dusmka 9 xmacen,M., JIpoda

Paccmotpena

Ha 3aCe/IaHnH

M/0 y4uTeneld MaTeMaTHKH,

¢uzukn, nHHOPMATUKU
PykoBoaurtenr MO /Illtanosa H.B./

MapsbeBka, 2023 r.



HosicHuTEILHASA 3aNMCKA
Padouasi nporpamma no ¢usuke 1is 7-9 kiaaccon

1.TIpuka3za Munucrepcta oopazoanusi 1 Hayku PO Nel897 ot 17.12.2010 «OO6 yTBepKaeHUH
(denepanbHOro rocyaapCTBEHHOTO 00pa30BaTEILHOTO CTaHAaPTa OCHOBHOTO O0IIero oOpa3oBaHus» (B
penakuuu oT 29.12.2014r ,c u3BMEHEHUSIMH)

2.Yueonsrii mian 'BOY COII c. MapreBka Camapckoii oonactu Ha 2023-2024 yueOHbIN 101

3.Pabouas mporpamma. ABtopsl: A.B. [lepeimkun, H.B. ®unonosuu, E.M. I'yrHuk (Pabouune
nporpammbl. @uzuka.7-9xki.: yaedbHo-MeToandeckoe nocobue/ coct. E.H. Tuxonosa.- M.: [Ipoda).

Yue6uuk: A.B. TI€pbimkuH,

«Dusmka 7 knace»,M., Ipoda

«Dusuka 8 knaceyn, M., [Ipoda

«Dusmka 9 xmace»,M., Ipoda

Hcxons u3 oOMmMX TOJOKEHUH KOHIENUUH (U3NYECKOro 00pa30BaHUs, HAYaIbHBIA Kypc
(GU3MKU IpU3BaH PElIaTh CASAYIOIINE 3a1a4H:

- co3math yCIOBHS i (OPMHPOBAHUS JIOTUYECKOTO W a0CTPAKTHOTO MBIIIICHUAS Y
IIKOJIbHUKOB KaK OCHOBBI X JajibHEeHIIero 3((eKTUBHOIO O0YUEHHUS;

- chopmupoBaTh HaOOp HEOOXOAMMBIX I JajbHEHIIero oO0y4eHUs MPEIMETHBIX U
001Iey4yeOHbIX YMEHUI Ha OCHOBE pEIIEHHS KaK NMPEAMETHBIX, TaK U MHTEIPUPOBAHHBIX KH3HEHHBIX
3a1ay;

- o0ecreynTh MPOYHOE U CO3HATEIBHOE OBJIAJCHUE CUCTEMON (PM3NUECKUX 3HAHUNA U YMECHHH,
HEOOXOAUMBIX JJIsl IPUMEHEHUS B IPAKTUUYECKOHN eATeNbHOCTH, JUIsl U3YYEHUS! CMEKHBIX TUCLUILINH,
IUISL TIPOJIOJDKEHUST 00pa3oBaHMsl; 00€CIIeUNTh UHTEIUIEKTYaIbHOE pa3BUTHE, CHOPMUPOBATH KaYeCcTBa
MBILUIEHUS, XapaKTepHble Ui GU3NYECKON NeATEIbHOCTH U HEOOXOAUMBIE JUIsl TOJHOLEHHON KU3HU
B OOIIIECTBE;

- chopMupoBaTh npescTaBieHue 00 uaesx U Meroaax pusuku, o pusnke kak Gopme onMcaHUs
Y METOJIE ITO3HAHUS OKPYXKAIOLIEro MUPA;

- copMHpoBaTh TMpeJCTaBleHHE O (HU3UKE KaK YacTH OOIIeYeOBEeYECKOW KYJIbTYpBI,
MMOHMMAaHHUE 3HAYUMOCTU (PU3UKH JIIsl OOIIECTBEHHOTO MPOrpecca;

- copMHpOBaTh YCTOWUYMBBIN MHTEpEC K (PU3MKE Ha OCHOBE U (HEepEeHIUPOBAHHOTO MOAX0a
K Y4aIumcs;

- BBIIBUTH MW Pa3BUTh TBOpPYECKHE CHOCOOHOCTM Ha OCHOBE 3aJaHMH, HOCAIIMX
HECTaHAAPTHBIN, 3aHUMATEIbHbBINA XapakTep.

1. Mnanupyemble pe3yabTaThl H3yYeHHUsI Y4eOHOI0 Kypca:

Jluunocmuvimu pe3yibmamamiut 0C80€eHUst NPOSPAMMbBL AGISIIOMCL.

- (QopMHpoBaHHE Ka4yeCTB MBIIUICHUS, HEOOXOJUMBIX [UIS aJanTallid B COBPEMEHHOM
MHTEJUIEKTYaJIbHOM OOIECTBE;

- (opmupoBaHue T1MO3HABATEIBHBIX WHTEPECOB, WHTEIUIEKTYaJbHBIX W  TBOPYECKUX
CIOCOOHOCTEH yyaIuxcs;

- WHTEpEC K Pa3UYHBIM BHJAM YYE€OHOW AEATEIBHOCTH, BKJIFOYAs DIJIEMEHTHI IPEIMETHO-
HCCIIEI0BATENIbCKON AEATENbHOCTH;

- MoTHBanusi 0Opa30BaTENbHOW JESITETHHOCTH IIKOJFHUKOB Ha OCHOBE JIMYHOCTHO
OPHEHTUPOBAHHOTO MOIX0/1a;

-yOEX/I€HHOCTh B BO3MOXKHOCTM IIO3HAHUS MPHUPOJBI, B HEOOXOAMMOCTH Pa3yMHOTO
WCIIONIb30BAaHUS JIOCTKEHUN HAYKW W TEXHOJOTHH /s JalbHEHIIEero pa3BUTHs UYeIOBEYECKOTO
oOmiecTBa, yBaKEHHE K TBOpIAM HAyKH W TEXHHKH, OTHOIICHHE K (QHU3UKE KaK DSJIEMEHTY
00111€4eTI0BEYECKON KYIbTYPBHI;

- CAaMOCTOSTEIHLHOCTh B IPUOOPETCHUH HOBBIX 3HAHWH M MPAKTUYECKUX YMEHHUI; TOTOBHOCTh K
BbIOOPY )KM3HEHHOT'O MTyTH B COOTBETCTBUU C COOCTBEHHBIMH HHTEPECAMU U BO3MOXKHOCTSMU;

- (opMHpOBaHHE IICHHOCTHBIX OTHONICHHW JIPYr K APYTY, YYUTEII0, aBTOpaM OTKPBITHH WU
n300peTeHnii, pe3ynbraraM OOYYeHHs;, - BOCHUTAHHE KAueCTB JIMYHOCTH, OOECIEYHBAIOIINX
COIMANTbHYI0 MOOMIIBHOCTB, CIIOCOOHOCTh MPHHUMATh CAMOCTOSITEIIHBIC PEIICHHUS;



- OpHEHTalMs Ha MOHUMaHUE NPEIOKEHHH M OLIEHOK Y4HMTeJIeH M OJHOKIACCHHUKOB;
MMOHMMAaHKEe NPUYHH ycIiexa B yueoe.

Memanpeomemnvimu  pe3yibmamamu  M3ydeHUs ~ Kypca  sBIseTcss  (opMHpOBaHHE
YHUBEpCAJIbHBIX yueOHbIX neictBuii (YV /).

Pezynamuenvie YY/I:

YUeHuK HayquTCs:

* CaMOCTOSITEIbHO OOHapyXUBaTh U (POPMYIHpPOBaTh y4eOHYIO MPOOJIEeMYy, OMPENeATh 1elb
Y

MPUHUMATDH Y4EOHYIO 3a/1a4y U CJIeI0BaTh MHCTPYKIUN YUUTEJIS;

* IUIAHHPOBATh CBOM JCHCTBUS B COOTBETCTBUHM C YYEOHBIMH 3aJjayaMH W HMHCTPYKIHEH
YUUTEJIS;

* BBITIOJIHATH JICHCTBHS B YCTHOU (hopMe;

* YYUTBIBATh BBIJICJICHHBIC YUUTEIEM OPHUEHTUPHI JCHCTBUS B yueOHOM MaTepHale;

* B COTPYIHHMYECTBE C YUUTEJIEM HAXOJWUTh HECKOJBKO BapUAaHTOB pELICHUs y4yeOHOU 3ajau,
MIpe/ICTaBJICHHON Ha HAIJIAIHO- 00pa3HOM YPOBHE;

* BHOCUTbH HEOOXOMMbIE€ KOPPEKTUBBI B IEMCTBUS HA OCHOBE IPUHSATHIX MPABUJ;

* IPUHUMATh YCTAaHOBJICHHBIC IIPABHJIA B INIAHUPOBAHUU M KOHTPOJIE CIIOCO0a peIIeHNUS;

* OCYILECTBJIATh IOLIATOBBIM KOHTPOJIb IOJ PYKOBOJCTBOM YYHUTENs B JOCTYIHBIX BHUAAX
y4eOHO-TI03HABATEILHOM J1eATEIHHOCTH.

* BBIIBUraTh BEPCHUHM pelICHUs MpoOJeMbl, OCO3HaBaTh (M HUHTEPIPETUPOBATH B CIydyae
HE00XOIMMOCTH) KOHEUHBIN PE3yJIbTaT, BEIOUPATh CPEICTBA JOCTHIKCHHS SN U3 MPEATIOKCHHBIX, a
TaK)Ke UCKATh UX CAMOCTOSTENBHO;

* COCTaBJISITh (MHAMBUIYaJdbHO WM B TIpYIIE) IJIaH PEUICHUS NpoOJieMbl (BBIIOIHEHUS
MIPOCKTA);

* paboTas 1o IJIaHy, CBEPSTb CBOU JEMCTBHS C LIEJIbIO U IPU HEOOXOIMMOCTHU HCIIPABIIATH
OLIMOKU CaMOCTOSITENTFHO (B TOM YHCIIe U KOPPEKTUPOBATH IUIAH);

* B IMAJIOTe C YYUTEJIEM COBEPLIEHCTBOBATh CAMOCTOSITENIbHO BBIOPAHHBIE KPUTEPUH OLICHKH.

Iloznasamensnwvie YY/I:

VYyeHuk Haydurcs:

* IPOBOJUTH HAOJIIOJEHUE U SKCIIEPUMEHT MOJ PYKOBOJICTBOM YUMTEJIS; OCYIIECTBIATh MOUCK
HYKHOI MH(OpMaIMK, UCTIOIb3Ys MaTeprall yueOHUKA U CBEICHHUS, TIOJYyYEHHBIE OT B3POCIIBIX;

* 100BIBaTH HOBBIC 3HAHMS: W3BJIEKaTh MHGOPMAIUIO, MPEACTABICHHYI0 B pa3HbIX (dopMmax
(Tekcrt, Tabnuia, cxema, WILTIOCTPaIUs U Ip.);

* nepepadaTbiBaTh MOMYYEHHYIO MH(QOpPMAIMIO: aHATM3UPOBaTh, CPABHUBATh, TPYIIIUPOBATH,
KJIacCU(PUIIUPOBaTh U 00001IaTh (DaKThI U SBJICHUS, ONIPEACIISATh MIPUINHBI SIBICHUN, COOBITHH.

* CI0JIb30BaTh PUCYHOUHBIE U CHMBOJIMYECKHE BAPUAHTHI MAaTEMaTHUYECKOM 3aIIUCH;

* KOIMPOBaTh UH(OPMAIIMIO B 3HAKOBO-CUMBOJIMYECKON (pOpMe; MpeCTaBIATh UH(POpPMALIHIO B
BU/JIE TEKCTA, TAOIUIIBI, CXEMBI;

* Ha OCHOBE KOJMPOBAHMSI CTPOUTH HECIIOKHBIE MOJENU (PU3MUECKUX MOHATUH, 3aJaYHBIX
CUTYaLU;

* cTpouTh HeboIbINe GU3NYECKUE COOOIICHHS B YCTHON opMme;

* MPOBOAUTH CpaBHEHUE (MO OJHOMY WJIM HECKOJbKUM OCHOBAHMSM, HArJIHOE M MO
MIpe/ICTAaBICHHIO, COTIOCTABIEHUE U IPOTUBOIOCTABICHNE), TOHUMATh BBIBOJIbI, C/ICIIAHHBIE HA OCHOBE
CpaBHEHUS,

* POBOJIUTH AHAJIOTUIO U HA €€ OCHOBE CTPOUTDH BHIBO/IBI;

* B COTPYAHMYECTBE C YUHUTEJIEM NMPOBOAUTH KIACCUPHUKAINIO U3YUYaeMbIX OOBEKTOB;

* CTPOUTH IPOCTHIE HHAYKTUBHBIC U JEAYKTHUBHBIC PACCYKICHHUS;

* OCYILIECTBIATH BbIOOp Hambosee 3(h(HheKTUBHBIX CIOCOOOB PELICHHUs 3a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

* 1aBaTh OINPECICHUS TOHITHUSIM.

Kommynuxamuenwvie YY/[:

YyeHuk HayduTcs:

* CaMOCTOSITEIPHO OPraHM30BBIBaTh yuyeOHOE B3aMMOICHCTBUE B TpyIie (OmpenensiTs olrme
L[eJIH, IOTOBAPUBATHCS APYT C IPYTOM U T. [1.);

* MpPUHUMATh AKTUBHOE ydacThe B paboTe MmapaMu U TPYIIaMH, HUCIOIB3YS pPEUYEBbIC
KOMMYHHMKATHUBHBIE CPEJICTBA;



* IONYCKAaTh CYIIECTBOBAHUE PA3IIMYHBIX TOYEK 3PEHNUS;

* CTPEMHUTHCA K KOOpDAMHALMM PA3JIUYHBIX MHEHUH O MAaTEMAaTHYECKUX SBJIECHUAX B
COTPYJIHUYECTBE; JOTOBAPUBATHCA, TPUXOIUTH K OOIIEMY PELICHHIO;

* HCIIOJIb30BATh B OOIIEHUH IIPAaBUIIA BEKIMBOCTH;

* CII0JIb30BaTh IIPOCTHIE PEYEBBIE CPEACTBA AJIs IIEPEJaYl CBOETO MHEHUS;

* KOHTPOJIMPOBATh CBOM JICHCTBUS B KOJUIEKTUBHOHN padoTe;

* IOHUMAaTh COJEP>KAHNE BOIIPOCOB U BOCIIPOU3BOAUTH BOIIPOCHI;

* CIEAUTH 3a ACHUCTBUSMM JPYIMX YYACTHUKOB B MPOLIECCE KOJUIEKTUBHOW IMO3HABATEIIHLHOMN
NEeSATEIbHOCTH;

* B IJUCKYCCUU YMETH BBIIBUHYTh apPI'yMEHTHI U KOHTPAPTYMEHTHI;

* VYUHUTHBCS KPUTHUYHO OTHOCUTBCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM IIPU3HABaTh
OLIMOOYHOCTh CBOETO MHEHUSI U KOPPEKTUPOBATH €T0;

* IOHUMAs TO3UIIMIO JIPYrOro, pa3inyaTh B €r0 peun: MHEHHUE (TOUKY 3pEHHs ), J0Ka3aTeIbCTBO
(aprymeHTsI), GaKThl (THUIIOTE3bI, AKCHOMBI, TEOPHH).

* OCYIIECTBISATH BBIOOP Hanbosee 3(HeKTUBHBIX CIIOCOOOB pEIIeHUs 3a7a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

*/1aBaTh ONPEICICHUS OHATHSIM.

O0muMH  npeAMeTHBIMHM pe3yJbTaTaMu o00y4dyeHusi (uU3MKe B OCHOBHOH IIKOJIE
SIBJISIIOTCS:

1. 3anus o mpupone BakHEHIINUX (PU3MUYECKUX SBICHUH OKPYXAIOIIEro MUpa U MOHHUMaHHE
cMbIClIa (PU3MYECKUX 3aKOHOB, PACKPHIBAIOIIMX CBSA3b M3YYEHHBIX SIBJICHUN; YMEHHUS I0JIb30BaThCA
METOJIaMU HAy4YHOI'O0 HCCJENOBAaHUS SIBJICHUI NPUPOJbI, MPOBOAUTH HAONIOAEHUS, IUIAHUPOBATh U
BBINOJIHATE SKCIIEPUMEHTHI, 00palaThiBaTh pE3yNbTaThl HM3MEPEHHH, NPEACTaBIATh Pe3yJIbTaThl
M3MEPEHUH C TMOMOIIBI0 Ta0uul, TpapukoB u (GOpPMYNI, OOHAPYKHMBATH 3aBHCHMOCTH MEXKIY
(¢u3MYeCKUMHU BEIMYMHAMH, OOBSCHATH IOJIyYEHHbIE pE3yJabTaTbl W JI€NaTh BBIBOJbI, OLIEHUBATb
TPAHMIIBI ITIOTPEIIHOCTEN PE3yIbTaTOB U3MEPEHUN;

2. yMEHUS NPUMEHATh TEOPEeTHUECKUE 3HAHMS M0 (HU3UKE Ha MpaKTHKE, pemaTth (pusnyeckue
3a/1a4y Ha IPUMEHEHUE TIOJyYCHHBIX 3HaHW;

3. YMEHHMsI U HAaBBIKM NPUMEHATH MOJy4YCHHbIE 3HaHUS JUIs OOBSICHEHUS IPUHLIUIIOB ACHCTBUS
BAOXHEHIINX TEXHUYECKUX YCTPOWCTB, pEIHICHMs] NPAKTHUECKHUX 3a/lad IOBCEIHEBHOM KHU3HHU,
obecrieyeHnss 0€30MACHOCTH CBOEM JKHM3HU, DPALMOHAIBHOIO MPHUPOJOIOIB30BaHUS M OXPaHbI
OKpY>Karollen Cpeibl;

4. popmupoBaHue yOex1eHHs B 3aKOHOMEPHON CBSI3M U MMO3HABAEMOCTH SBJICHUM MPUPOABI, B
OOBEKTUBHOCTH HAY4YHOI'O 3HAHHUS, B BBICOKOM IIEHHOCTM HAayKd B Pa3BUTHH MaTepUalbHOW H
JyXOBHOH KYJIbTYpPBI JIOJIEH;

5. pa3BUTHE TEOPETHUYECKOI'0 MBIIUIEHHUS Ha OCHOBE ()OPMUPOBAHMSI YMEHMH yCTaHaBIMBAaTh
(bakThl, pa3nuyaTh NPUYUHBI U CIEACTBUS, CTPOUTh MOJEIH U BBIIBUraTh TMIIOTE3bl, OTHICKUBATh U
(GhopMyIIMpOBaTh JA0KA3aTENbCTBA BBIBUHYTHIX TUIIOTE3, BHIBOJAUTH U3 3KCIIEPUMEHTAIBHBIX (PaKTOB U
TEOPETUYECKUX MOeNeH (hru3nyeckre 3aKOHBI;

6. KOMMYHHKATHBHBIE YMEHHS [OKJIQJABIBATh O pe3yjibTaTaXx CBOETO WCCIIEIOBAHMS,
y4acTBOBaThb B JMCKYCCHM, KpPaTko M TOYHO OTBEYaTh HA BONPOCHI, HCIIOJIB30BATH CIPABOYHYIO
JUTEpaTypy U Apyrue UCTOUYHUKU UHPOpMAIUH.

H[!eg!MeTHble PEVJILTATHI U3VUCHUS ghlfli}]/lKI/l 7-9 kaacc:

BoinyckHUK ROTYYUM BO3MONCHOCTb HAYYUMBCA.!

coOTIOAaTh MpaBmiia OE30MaCHOCTH U OXPaHbl Tpy/la Ipu paboTe ¢ yueOHBIM U JTa00paTOPHBIM

o0opynoBaHUEM;

MMOHUMATh CMBICT OCHOBHBIX (PU3MYECKHX TEPMHUHOB: (U3UUECKOE TeNo, GUNUECKOE SIBICHUE,
CbI/ISI/I'-IeCKaSI BCJIMYHHA, CAUMHUIBI USMEPCHU,

pacmo3HaBaTh MPoOIEMbl, KOTOPHIE MOXKHO PEIIUThH TPH MOMOIIH (PU3NIECKUX METOJIOB;

aHATM3UPOBATh OT/ACIBHBIC OTalbl TPOBEICHHS WCCICIOBAHUH W  HHTEPIPETUPOBATH
PE3yNbTaThl HAOIIOICHUHN U OMBITOB;



CTaBUTH ONBITHI MO MCCIICAOBAHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB Ten Oe3
UCTIOJBb30BAHUSL TPSMBIX HM3MEpPEHHIt; MpU 3TOM (QOpPMYIHpOBaTh MmpolieMy/3anady y4eOHOTro
IKCTIEPUMEHTA;

coOMpaTh YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMSI; IPOBOIUTH OMBIT U (POPMYITHPOBATH
BBIBOJIBL.

Ilpumeuanue. Ilpum mnpoBeneHUN UCCIENOBaHUS (HUBUUYCCKUX SIBJICHUH H3MEPHUTEIIbHBIC
MpUOOPHI HCTIONB3YIOTCS JTUIIH KaK JATYUKH U3MEPECHUS (PH3UIECKIX BEITHYMH.

3anucu TOKa3aHUH TPSAMBIX W3MEPEHHH B ATOM cliydyae HE TpeOyercs. IMOHHMMATh pOJIb
IKCIIEPUMEHTA B MOJyYeHUU HAYYHON MH(POpMAIUH;

MPOBOJIUTH MPSIMbIEC U3MEPECHUS PU3HUECKUX BEIIMYUH: BpEMs, PaCCTOSIHUE, Macca Tejia, 00beM,
CWiIa, TemImeparypa, aTMochepHOe [aBJICHHE, BIAXHOCTh BO3[yXa, HAMNpsHKEHUE, CHIA TOKa,
paguanuoHHbIi (OH (C MCIOJIb30BAaHUEM JIO3MMETPA); MPH ITOM BBIOMPATh ONTUMAJIBHBIM CITOCOO
W3MEPEHHS U UCIIOJIB30BaTh MPOCTEUIIINE METO/IbI OLIEHKU NOTPEIIHOCTEN N3MEPEHU M.

Ilpumeuanue. Jwobas ydeOHass mporpaMma J0JDKHAa 0O€CIeurMBaTh OBJIAJICHUE MPIMBIMHU
M3MEpPEHUSIMHU BCEX MEPEUUCIICHHBIX (DU3MUECKUX BEIIMYUH.

MIPOBOJIUTH HCCJICAOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEJIUYUH C HCIIOJIB30BAHHUEM IPSIMBIX
M3MEPEHHUI: TIPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUpPOBATh pE3YyJbTaThl MOJIYYCHHOU
3aBUCHUMOCTH (U3UYECKUX BEIMYUH B BUJAE TaOIUIl M TpaduKoB, AeNaTh BBIBOJBI 10 pe3yjbTaTaMm
HCCIICIOBAHUS;

MPOBOJNTh KOCBEHHBIC W3MEPCHHsI (DU3MYECKUX BEIMYWH: IPH BBITIOJHCHUH HW3MEPEHUMA
coOMpaTh OKCICPUMECHTAILHYIO YCTAHOBKY, CJCIys TPEIJIOKCHHON WHCTPYKIIMH, BBIYHCIISATH
3HAQUYEHHE BEJIIMYMHBI M AHAIM3UPOBATH IMOJYYEHHBIE PE3yJbTAaThl C YYETOM 3aJaHHOM TOYHOCTH
U3MEPECHU;

AQHAJIM3UPOBATh CUTYallMM [PAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, Y3HaBaThb B HUX
MPOSIBJICHUE HW3YYEHHBIX (PU3MUECKUX SBICHUN WM 3aKOHOMEPHOCTEH W MPUMEHSTh HMEIOIIHEeCcs
3HAHHUSA IJI9 UX OOBSICHEHHS,;

MMOHUMATh TMPUHIUIBI JEHCTBUS MAIlMH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB, YCIOBUS HUX
0€30ITaCHOTO UCIIOJIb30BaHUS B IOBCEIHEBHOM JKU3HU,

WCIIONB30BaTh TPU BBIMOJHEHWH YYEOHBIX 3a/7ad HAYYHO-TIOMYISPHYIO JIUTEPATypy O
(bu3MYeCKUX SBICHUSX, CIIPABOYHbIE MaTepUalbl, pecypchl IHTepHET.

Buvinycknuk noayyum 03mo0x4cHOCHb HAYYUMbCA:

CTaBUTh OMBITHI MO WCCIEIOBAHUIO (PH3UYECKUX SIBICHUM WM (U3MUYECKUX CBOMCTB Ten 0e3
HCMOJIB30BAHUS MPSAMBIX U3MEPEHUN;

pu 3ToM (HOPMYIUPOBATH MPOOIIeMy/3aauy Y4eOHOTO SKCIIepUMEHTA;

coOupaTh yCTaHOBKY U3 MPEIIOKEHHOTO 000PYI0BaHUS; POBOJAUTH OMBIT U (POPMYJIUPOBATH
BBIBONBI. [Ipumeuanue. ITlpu mpoBeaeHUM HCCIEAOBaHUA (DU3MUECKUX SIBICHUNH H3MEpUTEIbHBIC
MPUOOPHI UCTIONB3YIOTCS JIUIIb KaK JATUUKH U3MEPEHUsT (PU3NYECKUX BETUYHH.

3amucu TMOKa3aHWM MPSMBIX W3MEPEHUH B STOM ciydae He TpeOyercs. MOHHMATh pOJib
AKCIIEPUMEHTA B MOJYYEHUH HAYYHOU WH(OpMaIIUH;

MPOBOANTH TPSMbIE HM3MEpPEHUs (PU3NYECKUX BEIMYMH: BPEMs, pPacCTOSHHME, Macca Tena,
o0beM, cuia, TemriepaTypa, arMoc(epHoe NaBJICHHE, BIAXXHOCTh BO3/AyXa, HANpsDKEHUE, CHJIa TOKa,
paauanuoHHbIN (OH (C UCTIONTH30BAHUEM JIO3UMETPA);

MIPU 3TOM BBIOMPATH ONTUMAJIBHBIN CIIOCO0 M3MEPEHHS U UCIIOJIb30BATh MPOCTEHUIIINE METOIbI
OLIEHKH NOTPELIHOCTEN N3MEPEHUM.

Ilpumeuanue. Jlwobas ydeOHas mporpaMma J0JDKHAa OOECIIeUMBaTh OBJIAJICHUE MPSIMBIMHU
M3MEpPEHUSMHU BCEX MEePEUUCIICHHBIX (DU3MUECKUX BEIUYUH.

MPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTEH (DM3MYECKUX BEIMYMH C HCTOIB30BAHHEM IPSIMBIX
W3MEpEHUil: TpH OSTOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUpOBaTh pe3yabTaThl MOJYYCHHOMN
3aBUCUMOCTH (DM3UYECKUX BEJIMYUH B BHUAC TaOMWIl U TpadUKOB, JENaTh BBIBOJBLI MO pe3yjbTaTaM
WCCIICTIOBAHMs; TPOBOJUTh KOCBEHHBbICE U3MEpPEHHUS (PUINYECKUX BEIUYHMH: TMPU BBITOJIHEHUU
M3MEPEHU CcOOMpaTh HSKCIMEPUMEHTATBHYIO YCTAHOBKY, CIEAysS NPEIIOKEHHOWM WHCTPYKIIUH,
BBIUMCIIATh 3HAYEHUE BEIMYMHBI U AHAJIU3UPOBATH IIOJYYEHHBIE PE3YJbTATHI C YYETOM 3aJaHHOU
TOYHOCTH M3MEPEHUM; aHAIU3UPOBATh CUTYAllUH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HABATh
B HHUX TMPOSIBICHUE W3YyUYECHHBIX (UIUYECKUX SBICHUU WM 3aKOHOMEPHOCTEH U MPUMEHSTHh
MMEIOIIMECS 3HAHUA IS UX OOBSICHEHHS; TOHMUMATh MPHUHIUIBI JACHCTBUS MAalluH, MPpUOOPOB U



TEXHUYECKMX YCTPOWCTB, YCJIOBHUA MX O€30MacHOrO MCIIOJIb30BaHUsI B IIOBCEIHEBHOW JKU3HU;
UCIOJIb30BATh MPH BBIMOJHEHUH YYEOHBIX 3a7ay HAYYHO-TIONMYJSIPHYIO JHUTEPATypy O (PU3MUECKUX
SBJICHUSX, CIIPaBOYHBIE MaTEpUaJbl, pecypchbl IHTEepHET.

Bbmycmmk nojiyuum 603MONHCHOCHLb Haylmmbcu:

0CO3HaBaTh LIEHHOCTh HAYYHBIX MCCIEJOBAHUHN, pOJb (U3UKU B PACIIMPEHUU MPEACTABICHUI
06 OKpYyXaromeM MHUPE U €€ BKJIaad B YIYUYIICHHUE KAa4Y€CTBaA JKU3HU,

UCIOJb30BATh TPUEMBI TOCTPOCHUS (U3UUECKUX MOJENEH, TMOUCKa H  (HOPMYITHUPOBKU
A0Ka3aTCJIbCTB BBIABHHYTBIX THUIIOTE3 HW TCOPETHYCCKUX BBIBOJAOB Ha OCHOBE OMIIMPHYCCKU
YCTaHOBJICHHBIX (DaKTOB;

CpaBHHUBATb TOYHOCTH H3MCPCHHUIA (1)I/I3I/ILI€CKI/IX BEJIMYUH 10 BEJIMYUHE HUX OTHOCUTEIHbHOU
IIOIPELIHOCTH MPU IPOBEACHUH IPSIMBIX U3MEPEHUN;

CaMOCTOATCIIBbHO IMPOBOAHUTH KOCBECHHBIC U3MEPCHUA U HUCCICAOBAHUSA (bI/ISI/I‘IeCKI/IX BCJINYHUH C
HCIIOJIB30BAHUEM pa3JII/IIIHBIX CHOCOGOB I/ISMepeHI/ISI (1)I/ISI/IT-IGCKI/IX BCJINYHH, BBI6I/IpaTB Cpel[CTBa
M3MEPEHHS C y4ETOM HEOOXOMMON TOYHOCTH U3MEPEHHI, 000CHOBBIBATH BHIOOP Crioco0a M3MEepeHus,
aJICKBATHOI'O IIOCTaBJICHHOM 3aJa4e, IPOBOJAUTH OLEHKY JIOCTOBEPHOCTH IIOIYYEHHBIX PE3YJIbTATOB;

BOCIIPMHUMATb I/IH(bOpMaI_II/II-O (bl/ISI/I‘leCKOFO COACPIKaHUs B HaquO-HOHYHHpHOfI JIUTECPATYpE U
CpeAcTBaX MaccoBOW MH(POPMALUU, KPUTHUECKH OIICHWBATH MOJYYCHHYI0 MH(POPMALIUIO, aHATU3UPYS
€C COACPKAHUC U JaHHBIC 06 HNCTOYHUKC I/IH(i)OpMaI_II/II/I;

CO31aBaTh CO6CTB€HHBI€ IMUCbMCHHBIC W YCTHBIC COO6H.I€HI/I}I 0 (I)I/ISI/I‘IGCKI/IX SIBJICHUSIX Ha
OCHOBE€ HCCKOJIBKUX HCTOYHUKOB I/IH(i)OpMaLII/II/I, COIIPOBOKAATh BBICTYIIJICHUC Hpe3eHTaHHeﬁ,
yT-II/ITI)IBaSI OCO6€HHOCTI/I aYZ[I/ITopI/II/I CBepCTHI/IKOB.

Mexanunyeckue siBjieHUs

Boinycknuk nayuumca: pacno3HaBaThb MEXaHWYECKHE SIBJICHUS W OOBSICHATH Ha OCHOBE
MMEIOIIMXCS 3HAHWM OCHOBHBIE CBOMCTBA WJIM YCIIOBUS IPOTEKAHUS JTUX SBJICHHUI: PAaBHOMEPHOE U
HEPABHOMEPHOE [JBUWKCHHE, PAaBHOMEPDHOE M DPABHOYCKOPEHHOE MPSMOJIMHEHHOE JBH)KEHUE,
OTHOCHTEIIFHOCTh MEXaHWYECKOTO JBM)KECHUS, CBOOOIHOE TMAJICHUE TEJ, PABHOMEPHOE JBIKEHHE TI0
OKPY)KHOCTH, UHEPLIHs, B3aUMOJACHCTBUE TEJI, PEAKTUBHOE JBUKEHUE, Iepeada JaBJICHUs TBEPAbIMU
TeJIaMHM, KMJIKOCTAMHU M Tra3aMH, aTMoc(epHOe JaBiIeHUE, IJIaBaHUE TeJl, pABHOBECHE TBEPHBIX Tell,
MMEIOIINX 3aKPEIUIEHHYIO OCh BpallleHUs, KoyiebaTelbHOe ABMKEHHE, Pe30HAHC, BOJIHOBOE JIBUKEHUE
(3BYK);

OIUCHIBATh M3YyYCHHbIE CBOICTBAa TeNl M MEXaHWYECKHE SIBJICHMS, HCIOJIb3YS (U3UYECKUe
BEJIMYMHBIL: MyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHUE, EPUO OOpalleHus], Macca Tena, MIOTHOCTb
BEIIeCTBa, cHia (cuja TSDKECTH, CWiIa YOPYTOCTH, CHJIa TpPEHHUs), JaBJ€HHE, HUMIIYJIbC TeJa,
KMHETUYECKasi dHeprus, MOTeHIMalbHasl dHEPrus, MexaHndeckas paboTa, MeXxaHu4ecKasi MOIHOCTb,
KIIJl npu coBepiieHUH pabOThl ¢ UCMHOJIb30BAHUEM MPOCTOTO MEXAHW3Ma, CHJIa TPEHHs, aMIUIUTY/a,
MepHOJ] U YacToTa KoJeOaHWW, JJIMHA BOJIHBI M CKOPOCTh €€ pacHpOCTPAHEHHUs; IpPU OINHUCAHUU
MPAaBUIBHO TPAKTOBATh (PM3UUECKUH CMBICT HCIIOJIB3YEMbIX BEIMYMH, UX O003HAUCHMS U €IUHHIIBI
U3MEpEeHUs, HaXOOUTh (HOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (HU3NYECKYI0 BEIMYMHY C JIPYTUMHU
BEJIMYMHAMH, BBIYUCIISATH 3HaUCHNE (PU3UUECKON BETMUUHBI;

aHAJIM3UPOBATh CBOICTBA TeJl, MEXaHUUYECKUE SBJIEHUS U MPOIIECCHI, UCTOIb3Ys (U3HUECKUe
3aKOHBI: 3aKOH COXPaHEHUS DHEPIUM, 3aKOH BCEMUPHOIO TATOTCHMS, IIPUHLUI CYIEPIIO3ZULUU CUII
(Haxoxxnenue paBHojeicTByromei cuibl), [, II u Il 3akonsl HeloToHa, 3aK0OH cOXpaHEHUS UMITYJIbCA,
3akoH ['yka, 3akon Ilackans, 3akoH ApxuMesna; mpu 3TOM pPa3IM4aTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA M €r0 MaTEMaTUYECKOE BBIPAKECHHUE;

pa3nuyaTh OCHOBHBIE MPHU3HAKA HM3YYEHHBIX (U3MUECKUX MOJEJeil: MaTepuaibHas TOYKa,
MHepIHUalbHas CHCTeMa OTCUeTa; PellaTh 3aJJauu, UCIOIb3ys (PU3NUECKUE 3aKOHBI (3aKOH COXpaHEeHHUs
SHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHMS, NpuHOuI cynepno3unuu cui, I, II n I 3akonsr HeroTOHA,
3aKOH COXpaHeHMs HMIyjibca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u (Gopmydsl,
CBsI3bIBAIOLIME (PU3MYECKHE BENUYHHBI (IIyTh, CKOPOCTb, YCKOpPEHHE, Macca Tejla, IUIOTHOCTh
BEIIECTBA, CWJIA, JABICHUE, HMIIYJIbC TeEla, KUHETUYECKas OHEPrus, IOTCHIUAJbHAs DHEprus,
MexaHu4eckas paboTa, MexaHudeckas wmomHocTh, KIIJ[ mpocTroro Mexanusma, cuia TpPEHH
CKOJIbXKEHUS, KOX(P(UIMEHT TPeHHs, aMIUIMTYy[a, MEePHOA W YacToTa KoieOaHWW, AJIMHA BOJHBI M
CKOpOCTb €€ paclpOCTPaHEHMsI): Ha OCHOBE aHaJM3a YCJIOBH 3a/lauM 3allMChIBATh KPAaTKOE YCIOBUE,



BBIJICTATH (pU3NUecKue BETMYMHBI, 3aKOHBI M (POPMYIIBI, HEOOXOIMMBIE JJISl €€ PEHICHUs, TPOBOANTH
pacyeThl U OLIEHUBATh PEAbHOCTh MOJYYEHHOTO 3HAUeHUs (PU3UUECKON BETMYUHBI.

Boinycknuk noxyyum 603MOXMCHOCMb HAYYUMbCA. WCIONB30BaTh 3HAHUS O MEXaHMYECKHX
SBJICHUSIX B TIOBCEJHEBHOW KHU3HM Ui oOecrieueHusi 0€30MacHOCTH MPpH 0OpalieHn: ¢ IpudopaMu u
TEXHUYECKHMHU YCTPOWCTBAMH, JUISI COXPAHEHHS 3J0POBBS M COONIOJNCHHS HOPM SKOJIOTHUECKOTO
[OBEJICHUS B OKPYKAIOUIEH CPELE;

NPUBOIUTH MPUMEPHI MPAKTHUECKOTO HCIOIb30BaHUs (U3MYECKUX 3HAHUH O MEXaHHYECKHX
SABIICHUSIX U (PU3MUECKUX 3aKOHAX; IPUMEPHI UCTIOIB30BAHUS BO30OHOBIIIEMBIX UCTOYHUKOB SHEPTHH;
9KOJIOTMYECKUX MOCIEACTBUI UCCIeI0BAaHHSI KOCMUYECKOTO IIPOCTPAHCTB;

pa3nuyath TPaHUIBl MPUMEHUMOCTH (U3NYECKHUX 3aKOHOB, MMOHMMATh BCEOOILINI XapakTep
(byHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPAaHEHHS MEXaHWYECKOW OJHEPrHM, 3aKOH COXPaHEHHs
UMIYJIbCa, 3aKOH BCEMHUPHOTO TATOTEHHS) U OTPAaHMUYCHHOCTHh HCIIOJNB30BAaHUS YAaCTHBIX 3aKOHOB
(3axoH ['yka, Apxumena u 11p.); HaXOIUTh aJICKBAaTHYIO NPEII0KEHHOH 3aade HU3NUECKYI0 MOJIEIb,
paspemate npoOiieMy Kak Ha OCHOBE® HMCIOIIMXCA 3HAHUK 10 MEXaHHKE C HCIOJIb30BaHUEM
MaTEeMaTHYECKOT0 armnapaTa, TaK ¥ IMPH MOMOIIXA METO/IOB OLICHKH.

TenJioBkle siBaeHHs

BbImycKHUK Hay9UTCS:

pacro3HaBaTh TEIUIOBBIC SBICHUS M OOBSICHATH Ha 0a3e MMEIONMMXCS 3HAHWHA OCHOBHBIE
CBOMCTBAa MJIM YCJIOBUS MPOTEKaHUS OSTHX sBIeHUWM: muddy3us, u3mMeHeHne oObeMa Ten IpU
HarpeBaHWu (OXJIAXKACHUH), OOJNbIIAs CXKUMAEMOCTh Ta30B, Majlash CXKHMaeMOCTh IXHJIKOCTEH H
TBEPABIX TEI,

TEIUIOBOE pPaBHOBECHE, HCIIAPEHWE, KOHACHCAIWs, IUIaBJICHHE, KPUCTAJUTM3AlWs, KUIICHUE,
BIXHOCTh BO3/yXa, pas3IM4yHbIE CIIOCOOBI TeIuIonepeaayn (TerIONpPOBOJHOCTh, KOHBEKIUS,
W3y4YCHUE), arperaTHble COCTOSIHHS BEIIECTBA, MOTJIOIIEHUE SHEPIHU TPHU HCIAPEHUH KUIKOCTH U
BBIJICJICHUE €€ IpHU KOHJCHCAIMM I[1apa, 3aBUCHMOCTh TEMIICPATypbl KHIIEHHS OT JIaBJICHUS,
OIMCHIBATh M3YYEHHBIC CBOICTBAa TEI W TEIUIOBBIC SIBJICHHS, HCIONB3YyS (U3NYCCKHE BEITUYHUHBIL:
KOJIMYECTBO TEIUIOTH, BHYTPEHHSSI JHEPrHs, TeMIeparypa, yaelbHas TEIUIOEMKOCTh BEIeCTBa,
yIenbHas TEIUIOTa IUIABJICHUWs, YIENbHAs TEIUIOTa MapooOpa3oBaHUs, yIENbHAs TEIUIOTa CTOPAHHS
TOIJIMBA, KO3(PPUIMEHT MOJE3HOro AEWCTBUS TEIUIOBOTO JBUTATElNs; MPU OINUCAHUU MPAaBUIIBHO
TPAaKTOBaTh (PU3WUYECKHI CMBICT HUCIOJIB3YEMbIX BEITUYMH, UX OOO3HAYCHHS M €AMHUIBI M3MEPEHHS,
HaxXoAuTh (OpMyJbl, CBSA3BIBAIOIIME JAaHHYIO (HU3UYECKYIO BEIMYMHY C JAPYIMMU BEJIMYMHAMM,
BBIUUCIIATH 3HaUeHNE (PU3MYECKON BEIMIHMHEI,

aHAJM3UPOBaTh CBOWCTBA TeJ, TEIUIOBbIE SBJICHHUS M TPOLECCHl, HCMOIb3ys OCHOBHBIE
MIOJIOKEHHS aTOMHO- MOJIEKYJISIPHOTO YUYEHHUS O CTPOCHUH BEIECTBA M 3aKOH COXPAaHEHUS DHEPTUH;

pa3nuyaTb OCHOBHBIE TPU3HAKUM M3YYEHHBIX (U3NYECKUX MOJETIeH CTpPOeHHs TIa3oB,
KHUJIKOCTEH M TBEPJIBIX TE,

IPUBOANUTH TPUMEPHl MPAKTHUUYECKOTO HCMOIb30BaHUS (U3NYECKUX 3HAHUH O TEMIOBbIX
SBIICHUSIX; pemaTh 3a7a4d, WCIOJIb3YS 3aKOH COXPAaHEHWS HHEPTUH B TEIUIOBBIX IpOIECccax |
(dopMyIbl, CBS3BIBAIOLINE (PU3MUECKUE BEIMYMHBI (KOJIMYECTBO TEIUIOTHI, TEMIIEpaTypa, yAeldbHas
TEIUIOEMKOCTh BEIECTBA, YAENbHAs TEIUIOTa IUIABJICHHS, YAENbHas TEIUIOTa MapooOpa30OBaHMS,
yJelbHas TEIUIOTa CrOpaHMsl TOIUIMBA, KOA(PHUIMEHT MOJIE3HOTO JICHCTBUS TEIUIOBOTO JBUTraTess): Ha
OCHOBE aHaJIM3a YCIIOBUS 3a/la4d 3alMCHIBATh KPATKOE YCIOBHUE, BHIIENATH (U3NUYCCKHAE BEIMUYHHEI,
3aKOHBI U (HOpMYJIbI, HEOOXOIUMBIE JJISl €€ pelleHus], MPOBOAUTh pacyeThl U OLEHUBATH PEaJbHOCTD
MOJTYYCHHOTO 3HAYCHHS (PU3NIECKOI BETMUNHBL.

BbIMyCKHUK MOTYYUT BOZMOKHOCTh HAYYHUTHCS:

WCTIOJB30BaTh 3HAHHUSA O TEIJIOBBIX SBJICHUSX B TOBCEIHEBHOW JKU3HM ISl OOeCreueHHs
0€30MacHOCTH NpH OOpAaIleHWH ¢ MpUOOpaMM M TEXHUYECKHMMM YCTPOMCTBAMH, JJsi COXpPaHEHMS
3IIOPOBBSI U COOJTIOJICHHUSI HOPM IKOJIOTUIECKOTO TTOBEICHUS B OKPY)KAIOIIEH cpere;

NPUBOAUTH MPHUMEPHl HKOJOTHYECKUX TIOCIEJACTBUNA paboThl JBUraTeneil BHYTPEHHEIo
CTOpaHMsl, TEIJIOBBIX W THAPOIICKTPOCTAHIIMK; pa3iuyaTh TPAHUIBI TPUMEHUMOCTH (PH3HUYECKUX
3aKOHOB, TOHMMAaTh BceOOIMI XapakTep (yHIAMEHTAIbHBIX (U3MUECKUX 3aKOHOB  (3aKOH
COXpaHEHHS PHEPTUH B TETUIOBBIX MPOIECCaX) M OTPAHNICHHOCTD UCIIOIb30BaHMSI YACTHBIX 3aKOHOB;

HAXO/JUTh AJCKBAaTHYIO MPEUIOKEHHOW 3amadye (U3NYECKYI0 MOJENb, paszpemarb npodiemy
KaKk Ha OCHOBE HMMEIOIIUXCS 3HAHWH O TEIUIOBBIX SBICHHAX C HCIIOJIb30BAaHHEM MaTeMaTH4ecKOro
ammapara, Tak U Ipy IOMOIIA METOJIOB OLIEHKH.

3neRTpnqec1me U MATrHUTHBIC SIBJICHUSA



BoinyckHUK Hay4uHuTCSA:

pacro3HaBaTh >JIEKTPOMATHUTHBIC SBJICHUS U OOBACHATH Ha OCHOBE HMMEIOLIUXCS 3HAHUHN
OCHOBHBIE CBOMCTBA WJIM YCJOBHSI NMPOTEKAHMS STUX SBIICHUH: 3JIEKTpU3aLUs Tell, B3aUMOJEHCTBHE
3apsi/IoB, JIEKTPUUECKUI TOK U €ro IeHCTBHA (TEIIoBOe, XUMHUYECKOE, MAarHUTHOE), B3aUMO/JIeiicTBHE
MarHuToB, 3JEKTPOMarHUTHAas MHIYKIUS, AEHCTBHME MAarHUTHOTO MOJISl HAa NMPOBOJHUK C TOKOM M Ha
JBIDKYIIYIOCS 3apsOKCHHYIO YacTHUILy, JCHCTBUE AIIEKTPHUUYECKOTO IOJI HA 3apsDKEHHYIO YacTHILY,
AJIEKTPOMArHUTHBIE BOJIHBI, MPSIMOJMHEMHOE PacHpOCTpaHEHUE CBETa, OTPaKEHHWE M MPEOMIICHUE
CBETa, IUCIEePCHS CBETA;

COCTaBJISITh CXEMbI DJJIEKTPUYECKUX Lereld ¢ MOCHeAOBaTeIbHBIM U  IapalljielIbHbIM
COCMHEHUEM »JIJIEMEHTOB, pa3inyas YCJIOBHbIE OOO3HAYCHHS JIIEMEHTOB JJICKTPUYECKUX Lemnen
(MCTOYHUK TOKa, KIIFOY, PE3UCTOP, PEOCTaT, IAaMIIOUKa, aMIIEpPMETP, BOJIBTMET));

WCIOJIb30BATh ONTUYECKHE CXEMbI JJIS MOCTPOCHHS H300paXEHHUH B IJIOCKOM 3epKajie
cobOuparoiei JuH3E,

OIMCHIBATh U3YYEHHBIE CBOMCTBA TEJ U JCKTPOMArHUTHBIC SIBICHUS, UCTIONB3Ys (pru3muecKue
BEJIMYMHBI:

QNIEKTPUYECKUI  3apsd, CHJIA TOKa, JJCKTPUYECKOE HANpPsKEHHE, DIEKTPUYECKOe
COINPOTHUBIICHUE, YIEIbHOE CONMPOTUBIECHUE BEIIECTBA, paboTa 3JIEKTPUIECKOIO MOJIsI, MOIIIHOCTh TOKa,
(OKyCHOE pacCTOSIHHE M ONTHUYECKas CHJIA JIMH3BI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, UIMHA BOJIHEI
Y 4acTOTa CBETA;

IpU ONUCAHUHM BEPHO TPAKTOBATh (PU3MYECKH CMBICT MCHOJIb3YEMbIX BEJIUYUH, HUX
0003HAYECHHUSI M E€AMHUIIBI U3MEPEHHs; HaXOIUTh (OPMYIIbI, CBS3BIBAIOLIUE ITAHHYIO (PU3UYECKYIO
BEIMYMHY C JIPYTMMHU BEJIHMYMHAMH, AaHAJIM3UPOBATH CBOWCTBA TEJ, AJIEKTPOMArHUTHBIC SBICHHUS H
MIPOLIECCHI, UCTIONIBb3Ys (PU3UYECKUE 3aKOHBI: 3aKOH COXPAaHEHUS AJIEKTPUYECKOro 3apsjaa, 3akoH Oma
JUISL y4acTKa 1enu, 3akoH [[xoying-JIeHna, 3aKkoH MpsSMOJUHEHMHOTO PacpOCTPaHEHHs CBETA, 3aKOH
OTpaKEHHUS CBETA, 3aKOH MPETIOMIICHHSI CBETA;

IIPU 3TOM Pa3INyYaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €r0 MAaTEMAaTUYECKOE BBHIPAKCHHE;

MIPUBOJIUTH MPUMEPHI MPAKTUUYECKOTO HCIOIB30BaHUS (DU3MUECKUX 3HAHHUHA O
AJIEKTPOMATrHUTHBIX SIBJICHUSX;

pewiath 3a1a4M, UCHOIb3yd (pu3nueckue 3akoHbI (3akoH OMa A yyacTKa LEMH, 3aKOH
Jxoynsi- pemiath 3aJadd, UCTHONB3ys (U3HUYECKHEe 3aKOHBI (3akoH Owma Juisi y4yacTKa e, 3aKOH
Jxoyns-JIeHna, 3aKOH MPSMOJMHEHHOTO0 PacHpOCTPAHEHUS! CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH
MIPEIOMIIEHUS CBETa) U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE BEIMUMHBI (CHIJIa TOKA, 3JIEKTPUUYECKOE
HanpsDKeHHe, DJIEKTPUYECKOE CONPOTUBJICHUE, YAEIbHOE CONpPOTHUBICHME BellecTBa, padoTa
AIIEKTPHYECKOTO TIOJIS,, MOITHOCTh TOKA, (POKYCHOE PacCTOSHWE M ONTHUYECKAas CHJIA JIMH3bI, CKOPOCTh
3JIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M YacToTa CBeTa, (OpPMYJbl pacdera 3JIEKTPUUYECKOTO
COTNIPOTHBIICHUS] TIPU TIOCIIEAOBATEIFHOM M TMAapaJIeIbHOM COEJIWHEHHH TPOBOJHHUKOB): Ha OCHOBE
aHaJM3a yCIOBUSA 33/1a4M 3alMCBIBATh KPATKOE YCIOBUE, BBIICIATH (PU3UUYECKHE BEINYUHBI, 3aKOHbBI U
dbopMysbl, HEOOXOIUMBIE Ui €€ pEeIIeHHs, IMPOBOJAWTH pacyeThl W OIEHUBATh PEATbHOCTH
MOJTYYEHHOT'0 3HaYeHUs (PU3NYECKOI BETUUNHBI.

BBIMyCKHUK MOTYYUT BO3MOKHOCTh HAYUUTHCS:

UCMOJb30BaTh 3HAHUS 00 SJIEKTPOMArHUTHBIX SBJICHUSAX B IOBCEJHEBHON KHU3HHM JIJIs
oOecrnieueHrs 0€30MACHOCTH MpHU OOpalieHHH ¢ NpuOopaMu M TEXHUYECKHMMH YCTpOMCTBaMHM, IS
COXpaHEHHMs 3/I0POBbs M COOTIOIEHUS] HOPM 2KOJOIMYECKOTr0 TIOBEJICHUS B OKpYXKarollel cperne;

MPUBOANTH TPHUMEPHI BIMSHUS DIIEKTPOMArHUTHBIX W3Iy4eHHH Ha JKUBBIC OPraHU3MBI;
pa3nuyaTth TpPaHUIBl TNPUMEHUMOCTH (DU3MYECKMX 3aKOHOB, TOHHUMATh BCEOOIIMHA XapakTep
(GyHIaAMEHTAILHBIX 3aKOHOB (3aKOH COXpPaHEHHS JJIEKTPHUECKOTO 3apsijfia) W OTPaHHMYCHHOCTH
MCIOJIb30BAHUS YAaCTHBIX 3aKOHOB (3aKoH OMa Ui yyacTka 1en#, 3akoH J[xoyms-Jlenna u np.);

UCIOJb30BAaTh TMPUEMBl TOCTPOCHUS (U3NYECKUX Mojeel, mNoucka u (HopMyTupOBKU
JI0Ka3aTeNbCTB BBIABUHYTBIX THIIOTE3 M TEOPETUYECKUX BBIBOJIOB HA OCHOBE OMITUPHUYECKH
YCTaHOBJICHHBIX (DaKTOB;

HAXOJUTh AJICKBATHYIO TIPEAJIOKEHHOHN 3amave (pU3MUecKyro MOJIeNb, pa3peniats mpoodaemMy
KaK Ha OCHOBE HMEIOIIMXCS 3HAHUA OO0 SJIEKTPOMArHUTHBIX SBJIEHUSX C HCIOJIb30BaHUEM
MaTEeMaTHYeCKOro anmnapara, Tak U IpH MOMOIIU METOOB OL[CHKHU.

KBanroBbie siBaeHUS

BoinyckHUK Hay4uHuTCSA:



pacrno3HaBaTh KBAaHTOBBIC SIBIIEHUS U OOBSCHSATH Ha OCHOBE MMEIOIIMXCS 3HAHUI OCHOBHBIE
CBOWCTBA WU YCJIOBHSI MIPOTEKAHUS 3TUX SBJICHUN: €CTECTBEHHASI M HCKYCCTBEHHAS PaTUOAKTUBHOCTb,
o-, B- ¥ y-HU3NydeHus, BO3HUKHOBEHUE JINHEHYATOTO CIEKTPa U3Ty4YeHUS aTOMa;

OIMKCHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS, MCIONB3Ysl (U3MUECKHE BEITUYHHBI: MacCOBOE
YHCII0, 3apSA0BOE YKCII0, IEPUOJ MOTypaciaja, SHeprus (OTOHOB;

IpU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UUECKUN CMBICT HCIOJIB3YeMbIX BEIHYUH, HX
0003HAYECHUS U €AMHULIBI U3MEPEHUS;

HaX0AUTh (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETMUMHY C IPYTMMHU BEITHYMHAMH,
BBIYUCIIATH 3HAUCHUE (PU3HUECKOI BEIMYMHBL;

aHAJTM3UPOBATh KBAHTOBBIC SIBICHHS, HCIOJB3YS (PU3UUECKHE 3aKOHBI M IOCTYJIAThl: 3aKOH
COXPAaHEHHUS SHEPruH, 3aKOH COXPaHEHMs DJIEKTPUYECKOro 3apsja, 3aKOH COXPAHEHHS MacCOBOTO
qrcia, 3aKOHOMEPHOCTH HM3JIyYeHHs TOTJIONICHUS CBETAa aTOMOM, IPU 3TOM pPa3iindyarh CIOBECHYIO
(hOopMyIIHPOBKY 3aKOHA U €r0 MAaTEMaTUYECKOE BBIPAKEHUE;

pa3nnyaTth OCHOBHBIE MPU3HAKU IUIAHETAPHON MOJAETH aToMa, HYKJIOHHOW MOJIENN aTOMHOTO
Jpa;

MPUBOJUTh TMPUMEPHl TPOSBICHUS B TNPUPOJE H  MPAKTUYECKOTO  HUCIOIB30BaHUS
PaMOAKTUBHOCTH, SJIEPHBIX U TEPMOSIICPHBIX PEAKIUi, CIIEKTPATbHOTO aHAIIN3A.

BBITTyCKHUK TIOJTyYUT BO3MOXXHOCTh HAYYUTHCS:

WCIIOJI30BATh TOJIYYEHHBIC 3HAHUS B IMOBCEIHEBHOW KHU3HM MPH OOpalIeHHH ¢ MPUOOpaMu H
TEXHUYECKHMMHU YCTPOHCTBAMM (CUETYMK HMOHHU3UPYIOIIUX YaCTHUIl, JO3UMETP), Ui COXPAHEHUS
3I0pOBbS M COOJIOACHHUS HOPM SKOJOTHMYECKOTrO IMOBEACHHS B OKpYXKAIOILIEH cpele; COOTHOCUTHh
SHEPTHUIO CBS3H aTOMHBIX sJep C IePEKTOM MacChl,

MPUBOIUTH IPUMEPHI BIUSHUS PAAHMOAKTUBHBIX M3JIyY€HUN Ha KUBbIE OPraHU3Mbl; IOHUMATh
MPUHIUI IEHCTBUS JO3UMETPA U PA3JINYATh YCIOBHUS €0 UCTIOIb30BAHUS;

MOHUMATh IKOJIOTUYECKUE MPOOIEeMbl, BOSHUKAIOIINE MPU HCTIOJIb30BAHUH aTOMHBIX
AJIEKTPOCTAHIINH, U ITYTH PEHICHUS 3TUX MPOOIeM, IIEPCIIEKTUBEI NCTIOIB30BAHUS YIIPABIISIEMOTO
TEPMOSICPHOTO CHHTE3a. DJAeMEHThI ACTPOHOMUH

BhITyCKHUK HAYIHTCS:

yKa3bIBaTh Ha3BaHus M1aHeT COJTHEUHOM CUCTEMBI; pa3NudyaTh OCHOBHBIE MPU3HAKU CYTOYHOTO
BpaIeHHs 3Be3THOTO Heba, nBrkenns JIyHsl, CoNHIIA U IJIaHET OTHOCUTEIHHO 3BE3/T;

MMOHUMATh PA3IMYUs MEKIY TeTHOLIEHTPHUECKON 1 T€OIEHTPUUECKON CHCTEMaMH MHUpA.

BBITTyCKHHK TIOJTyYUT BO3MOYKHOCTH HAyUUThCS:

YKa3bIBaTh OOIINE CBOMCTBA M OTIMYMS IUIAHET 3eMHOW TPYIIIBI U IJIAHET-TUTAHTOB;

ManbiX Tel COMHEYHON CUCTEMBI M OOJBIINX TIJIaHET;

MOJIb30BaThCA KAapTOM 3BE3MHOTO HeOa mpu HAOMIOJACHHUSX 3BE3THOTO He0a; pa3iuyaTrh
OCHOBHBIE XapaKTEPUCTHKHU 3Be37 (pa3Mep, IBET, TeMIleparypa) COOTHOCHTH IIBET 3BE3Ibl C €€
TEMIIEpaTypou;

pa3nuyaTh THIIOTE3bI O MPOUCXOXKIeHHH COTHEUHOW CHCTEMBI.

2. Coziepsanue yueGHOIO NpeMeTa

QDu3uxa u puzuyeckue mMemoosvl U3yUeHus NPUPoOOblL

®usuka — Hayka o mnpupoge. dDusuueckue Terna u sBieHus. HaOmionenue u omucaHue
¢busnueckux sprneHuil. Ousndeckuii 3KCIepuMeHT. MOJeIUPOBaHNE SIBICHUNH U OOBEKTOB MPUPOJIBL.
OuU3NYECKUEe BEIMYUHBI U UX U3MEpeHue. TOYHOCTh M MOTPENIHOCTh M3MEpeHUd. MexayHapoaHas
cucteMa eauHul. dusnyeckue 3aKOoHbI U 3aKOHOMepHOCTH. Dusmka U TexHuka. Hayunbelii meton
no3Hanus. Ponbs pusuku B GopMHUpOBaHUM €CTECTBEHHOHAYYHOM IPaMOTHOCTH.

Mexanuueckue aenenus

Mexanuueckoe JBIDKeHHE. MarepuanpHas To4Yka Kak MOJAENb (U3MYECKOTO Tena.
OTHOCHUTENBHOCT, MEXaHM4yeckoro JBuxkeHus. Cuctema orcyera. Dusnueckue BEJITUYHHBI,
HE0OXOIUMBIE TSl OTIMCAHUS ABM)KCHUS U B3aUMOCBS3b MEXy HUMH (ITyTh, IEpEMEIEHNE, CKOPOCTh,
yCKOpeHue, BpeMmsi JBHKeHus). PaBHOMepHOEe M pPaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUYKEHHE.
PaBHOMepHOE nBMKEHME 10 OKpYKHOCTH. IlepBbiii 3akoH Hproorona u umHepuusa. Macca Tena.
[InotHocTe BemectBa. Cuima. Equnuiel cunbel. Bropoi 3akoH Herorona. Tpermit 3akoH HbrotoHa.
CBobGonnoe magenue Ten. Cuia TsDKECTH. 3aKOH BCEMHpHOro TAroreHus. Cuiia ympyroctd. 3akoH
I'yka. Bec tena. HeBecoMocTh. CBsI3b MEXAY CHIION TSDKECTH M Maccod Tena. JlmHamoMmerp.



PaBHopelicTBytomas cuia. Cuiia Tpenusi. Tpenue ckonbxeHus. Tpenue nokos. Tpenue B npupojae u
TexHuKe. VMrynsc. 3aKoH coXpaHeHHUs uMITyiabca. PeakTuBHOe ABrkeHHe. MexaHuueckas paboTa.
MomHocte. JOHeprud. lloTeHuuanbHass W KUHETHYeCKas sHeprud. l[IpeBpaimieHne oOmHOro BHUAA
MEXaHMUYECKON JHEpPruu B ApYyrod. 3aKOH COXpAHEHMs IIOJHOM MexXaHWu4ecKod 3Hepruu. lIpocteie
MEXaHWU3MBl. YCIOBHMsS PaBHOBECUS TBEPAOrO Tela, UMEIOUIETO0 3aKpEIUICHHYI0 OChb JBU)KCHHS.
MowmenT cuiel. LlenTp Tsokect Tena. Peruar. PaBHoBecue cuit Ha peryare. Peruaru B TexXHHKE, OBITY U
npupoje. [loaBukHble W HenoJBMKHbIE ONOKU. PaBeHCTBO paboOT MpH MCIOJIB30BAaHMM MPOCTBIX
MeXaHu3MOB («30J0TO€ TPABHIO MeXaHUKW»). KodpUIMeHT mojae3Horo AeWCTBHS MEXaHU3MA.
JlaBneHue TBepAbIX Tesl. EnuHuibl n3mepenus aasiaeHus. CrnocoObl U3MeHeHUs JaBieHus. [laBieHue
XKHUIKocTed u ra30B 3akoH [lackans. /laBneHue )XHUIKOCTH HA JHO U cTeHKH cocynaa. CooOmiaronuecs
cocynsl. Bec Bo3myxa. AtmocdepHoe naBieHue. M3mepenue atmocdepHoro naBieHus. OmnbIT
Toppuuennu. bapomerp-aneponn. ATMocdepHoe TaBlIeHNE Ha pa3IUYHbIX BbICOTAaxX. | napaBinyeckue
MeXaHu3Mbl (Ipecc, Hacoc). [laBieHue KUAKOCTH U ra3a Ha HOrpYKEHHOE B HUX Telo. ApXUMeI0Ba
cwia. [lnaBanue ten um cynoB BosmyxoruraBanwme. Mexanuwdeckue konebanus. Ilepmon, dacrora,
aMILIUTYy/a Kosnebanuil. Pezonanc. MexaHuyeckue BOJIHbI B OJHOPOAHBIX cpefax. JlimHa BonHbL. 3BYK
KaK MEXaHU4ecKas BOJIHA. [']pOMKOCTB ¥ BbICOTA TOHA 3BYKA.

Tennoevie aenenun

CrpoeHne BemecTBa. ATOMBI M MOJIEKYNbl. T€IUIOBOE JBMJKEHHE aTOMOB M MOJIEKYIL
Huddysuss B razax, KUAKOCTAX M TBEpPABIX Telax. bpoyHOBCkoe nBMXeHHE. B3aumoneiictue
(mpuTsDKEHME M OTTAJIKMBAaHUE) MOJEKYJ. ArperaTHble COCTOSHUS BellecTBa. Pasnuuue B CTpoeHUU
TBEPABIX TeJ, KUIKOCTEW U ra3oB. TeruioBoe paBHOBecue. Temmneparypa. CBs3b TeMIEpaTypbl cO
CKOpPOCTBIO XaOTHUYECKOTO IBIM)KEHHUS yacTHll. BHyTpeHHss sHeprus. PaboTta u Teruionepenaya kak
CHocOOBl W3MEHEHUs BHYTPCHHEW JHepruu Tena. TeruionpoBogHocTh. KonBeknus. M3mydenwue.
[Ipumeps! Temonepenayn B NpUpOJE U TeXHUKE. KOJMYECTBO TEIUIOTHI. Y AElIbHAs TEIIOEMKOCTD.
VY aenpHas TEMJI0Ta CroOpaHus TOIUIMBA. 3AKOH COXPAHEHHUS U MPEBPALICHUS SHEPTUU B MEXaHUUECKUX
U TEIUIOBBIX mporeccax. IlnaBieHne m oTBepaeBaHME KPUCTANIMYECKUX Tel. YelIbHas TEIUIOTa
mnasinenus. Mcemapenune m KoHueHcanms. llornomeHne SHepruM NpH HMCHAPEHUM JKUIKOCTH H
BBIJICJICHUE €€ NPU KOHJEeHcaluu napa. Kunenue. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHUS OT JaBJICHUS.
VYaenpHas Temnora mnapooOpa3oBaHMs W KOHJeHcaluu. BnaxsHocTs Bo3nyxa. PabGora rasa mnpu
pacumpenuu. IlpeoOpa3oBaHusi SHEpruM B TEIUIOBBIX MallMHax (mapoBas TypOMHA, JBUTaTelb
BHYTPEHHEIro cropaHusi, peakTuBHbIM nasuratens). KIIJ TeroBod MamuHbl. DKOJOTHYECKUE
pOoOJIEMBI HCIIOJIb30BAaHMSI TETIOBBIX MAIIIMH.

dnekmpomaznummubvie A61eHUA

Onexrpuszanus ¢puznueckux Ten. B3aumoaeiicTBue 3apsukeHHBIX Tel. [[Ba poja 3yeKTpudecKux
3apsAnoB. JeaMMOCTh DJIEKTPUYECKOro 3apsifia. OJIEMEHTapHbIA DJJIEKTPUYECKMH 3apsii. 3aKoH
COXpaHEHUs IEKTPUYECKOro 3apsaa. [IpoBOIHMKH, MOITYIPOBOIHHUKN U H30JATOPHI DJIEKTPUUYECTBA.
DNEeKTpoCKON. DJIEKTPUYECKOoe IMoJjie Kak OcoObId BUA Marepuu. HampspkeHHOCTh 3J€KTPUYECKOTro
nosig. JleficTBUE SIEKTPUYECKOro TMOJs Ha 3JiekTpuueckue 3apsabl. KonaeHcarop. OHeprus
AJIEKTPUYECKOTO TOJSA KOHIEHCATOpa. OJIEKTPUYECKH TOK. VCTOYHMKM 3JIEKTpHYECKOro TOKa.
DnexTpuueckas LeNb M €€ CcOocTaBHble 4acTu. HampaBneHue M JeMCTBUS 3JIEKTPUUYECKOTO TOKA.
Hocurenn »snexkrpuueckux 3apsaoB B Merawiax. Cwia Toka. OJEKTPUYECKOE HAIPSDKEHHUE.
DIEKTpUYECKOE CONPOTUBJICHUE NMPOBOAHUKOB. ENMHUIBI CONMPOTUBIEHUSA. 3aBUCUMOCTh CHJIBI TOKA
OoT HampspkeHHd. 3akoH Owma 1 ydacTka Uenu. YJeNbHOE COINpOTHUBIEHHE. PeocraTsl.
[TocnenoBarensHOE coeAnHEHHE TPOBOMHUKOB. [lapamnenpHoe coemuHeHne mpoBOAHUKOB. PabGota
JJIEKTPUYECKOTO TOJIA 110 NEPEMEILECHUIO MIEKTPUUECKUX 3apsoB. MOIIHOCTE 3JIEKTPUYECKOTO TOKA.
HarpeBanue mnpoBOJHHUKOB SJEKTPUYECKHMM TOKOM. 3akoH Jlxoyns - JleHma. ODiekTpuyeckue
HarpeBaTelbHble MU OCBETHTENbHbIE NMpHOOphl. KopoTkoe 3aMbikanue. MaruutHoe mone. MHaykius
MarHuTHOTO noJisl. MarautHoe nose toka. OneiT Opcrena. MarHuTHOE 10JI€ TOCTOSIHHBIX MarHUTOB.
MarautHoe mosie 3eMiM. OJEeKTpOMarHUT. MarHuTHoe Imojie KaTymkud C TokoMm. IIpumeHeHue
3JEKTPOMArHUTOB. J[€CTBME MarHUTHOTO IOJIS Ha IPOBOJHUK C TOKOM M JBUKYILYIOCS 3apSKEHHYIO
gactuny. Cwia Amnepa u cwia JlopeHuma. OnekTpoiBurarenb. SIBiIeHHME DIIEKTPOMAarHUTHOMN
uaaykuus.  Omnbeitel  @apages.  DnekTpoMmarHuTHble — KojeOanus.  KoneGaTenbHbII  KOHTYP.
Onexrporeneparop. I[lepemenusiii Tok. Tpancdopmarop. Ilepemaua syeKTpuuecKol SHEPrUM Ha
paccTosiHue. OJIEKTPOMATHUTHBIE BOJHBI M MX CBOWCTBA. [IpMHIMIBI paguoCBsA3M U TEICBUACHHS.
BnusiHue sneKTpOMarHUTHBIX WM3JIyYEHUH Ha KUBbIE OpraHu3Mbl. CBET — 3JIEKTPOMAarHUTHBIE BOJIHA.
CxopocTh cBera. MICTOYHUKM CBeTa. 3aKOH MNPSIMOJIMHEMHOIO PacCHpOCTPaAaHEHHE CBETA. 3aKOH



oTrpaxeHus ceera. Ilnockoe 3epkano. 3akoH npenomiieHus cBera. JIMH3bl. DOKYCHOE paccTOsHUE U
OnTUYecKas cuia JuH3bL M300pakeHune mpeaMera B 3epkaie u nuH3e. Ontudeckue npubopsl. ['ma3
Kak orntuyeckas cucreMa. Jlucniepcust ceera. Mutepdepenuus u qudpakxiius cBera.

Keanmoevie aenenusn

Crpoenue artomoB. llmanerapnas mognens aroma. KBaHTOBBI XapakTep NOIJIOLICHUS H
UCIyCcKaHus cBera aromamu. JIuneituarsie cnekTpel. OnbiThl Pesepdopra. CoctaB aToMHOTO sijpa.
[IpoTOH, HEUTPOH M AIEKTPOH. 3aKOH DUHINTEHHA O MPOTIOPIIMOHATBFHOCTH MacChl U dHepruu. Jledekr
Macc M SHEPrus CBsI3M aTOMHBIX sifep. PaamoaktuBHOCTh. Ilepuon nomypacnana. Anbgha-u3iaydeHue.
bera- uznydenuwe. 'amma-uznydenue. SAnepuble peakuuu. Mcrounuku sHepruu CosiHIa U 3BE3.
SlnepHas sHepreTHKa. JKOJIOTHYeCKHe MpoOjaeMbl paboThl aTOMHBIX 3JIEKTpocTaHuuil. Jlo3umeTpus.
BnusiHue paguoakTUBHBIX M31Y4EHUN HA )KUBBIE OPTaHU3MBI.

Cmpoenue u 360on0uyuna Beenennoii

I'eonenTpryeckas U reJMoLeHTpUYecKas cucreMbl Mupa. dusnueckas Npupoia HEOECHBIX Tell
Conneunoii cucremsl. [Ipouc-xoxnenne Conneynoi cucremsl. @uznueckas npupoaa CoyiHLIA U 3BE3.
Crpoenue Beenennoii. OBomouus Beenennoii. I'unoresa bosnbiioro B3pbiBa.

3. TemaTnueckoe nuanuposanue no usnke B 7-9 Kiaceax

Nemmm | Tema Koaun4gecTBO HACOB Kourp.pad. |Jlad.pab.

Trmace S8xnace |9xnace

Beenenune 6

2 IlepBoHauansHbIE 6

CBCIOCHHA O CTPOCHHH

BEllEeCTBa
Bzaumoneiicreusa Ten 22 1 1
JaBneHue TBEpAbLIX TEI, 18 1

HKHUAKOCTElH M ra3os

5 Pabora u MOILIHOCTE. 13 1 2
Dueprus
IToeTOpEeHue 3 1
Tennoseie ABNEHMSA 23 1

DneKTpHYecKHUe SBJICHHS 29 1




9 DNeKTPOMArHUTHELS 5
SABIICHHUHA
10 CBeTOBBIE ABTEHHA 10
11 IMosTOpenwne 1
12 3aK0HBI B3aUMOaeHcTBHS 34
M IBHIKCHHWS TEJ
13 Mexanuueckue 15
KOJI1eDaHHusa U BOJIHBL.
3BYK
14 DNeKTPOMATHUTHOE MMOJIE 25
15 CTpoenue aromMa 1 20
ATOMHOIQ sAapa
16 CTpoeHHe H IBOJIIOLHA 5
17 [ToBTOpeHue 3
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