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PABOYAS ITPOI'PAMMA

yueOHoro npeamera «®@usuka. bazossliii ypoenb» ®I'OC
115t oOyyaromuxcst 7-9 kjiaccoB
(peanuzanus B 9 kiacce)
[penmer (xypc) ¢puznka
Knacc 7-9
O0miee KOJIMIECTBO YacOB 110 YueOHOMY TuaHy 238 4acos.

CocrtaBieHa B cooTBeTrcTBHM ¢ Ilpumepnoil paboueit mporpammoii mo ¢usuke. OpobpeHa pemeHueM (eaeparbHOro

y4eOHO-METOJHUECKOr0 00bEeIUHEHNUS 110 001eMy 00pa3oBaHumto, mpoTokoa 3/21 ot 27.09.2021 r.
Yuebnuxu: A.B. IIépeimukun, E.M. I'yTHHK

«Puzuka 9 xmacen,M., Ipoda 2019 r.

Asropsl: A.B. Ileppimxkun, H.B. ®unonosuu, E.M. I'yrHuk

HanmenoBanne: Paboune nporpammsl. @usnka.7-9xi1.: yaedHo-MeToamaeckoe mocodue/ coct. E.H. TuxoHoBa.

WznarensctBo, Toa: Jpoda, 2014



HosicuuTeabHAd 3aNMCKa
PaGouyass nporpamma no ¢pusuke ajs 7-9 kiaccon

1.Ilpukaza MunucrepctBa oopazoBanus U Hayku PO Nel897 ot 17.12.2010 «O6 yTBepx)aeHun
(benepanbHOro rocy1apcTBEHHOT0 00pa30BaTEILHOTO CTaHIapTa OCHOBHOTO 00I1IeT0 00pazoBaHus» ( B
penakuuu ot 29.12.2014r ,c u”3BMEeHEHUsIMU)

2.Yuebnsiii iian 'bOY COII Ne 13 r.0. Yanaesck Camapckoii o6siactu

3.Pabouas nporpamma. Astopsl: A.B. Ilepsimkun, H.B. @unonosuy, E.M. I'yrhuk (Paboune
nporpammbl. dusmka.7-9xi.: yaeOHo-meTonuueckoe nocobue/ coct. E.H. Tuxonora.- M.: Jlpoda,
2014).

Yuebuuk: A.B. [1€psiukun, «®usuka 9 knace»,M., Ipopa 2019 r.

Hcxons w3 oOMmHUX TONOKEHUH KOHLENIUH (U3UUIECKOr0 O00pa3oBaHMs, HAYaJbHBIH Kypc
(GU3MKU NpU3BaH pelIaTh CISAYIOIUE 3a1a4H:

- co3maTh ycioBUSA IS (DOPMUPOBAHHS JIOTUYECKOTO M aOCTPAaKTHOTO MBIIUICHHUS Y
IIKOJbHUKOB KaK OCHOBBI X JajibHEeH1Iero 3¢)()eKTUBHOrO 00yUYEeHHUS;

- copmupoBaTh HAOOp HEOOXOIMMBIX ISl JalbHEWIIEro OOydYeHHs] TNpPEAMETHBIX H
o0111ey4yeOHbIX YMEHUI Ha OCHOBE pEIleHHs KaK MPeAMETHBIX, TaK U MHTEIPUPOBAHHBIX )KU3HEHHBIX
3ajady;

- 00eceynTh MPOYHOE M CO3HATENIBHOE OBJIaJICHHE CUCTEMOM (PU3NYECKUX 3HAHUN U yMEHU,
HEOOXOAUMBIX JIJISl IPUMEHEHUS B TIPAKTUYECKOH ESATEITbHOCTH, IS U3YYCHUSI CMEKHBIX TUCIIUILIHNH,
IUIsl TIPOJIOJKEHUST 00pa3oBaHMs; 00ECeUUTh HHTEUIEKTYyaJbHOE pa3BUTHE, CHOPMHUPOBATH KaueCcTBa
MBILIUICHUS, XapaKTepHBbIE I PU3NIECKON AEATEIBHOCTH U HEOOXOIUMBIE JUIS TIOJTHOIICHHOM YKU3HU
B OOIIIECTBE;

- chopMupoBaTh mpencTaBieHre 00 uaesx U Meronax pusuku, o Gpusnke kak Gopme OnHcaHUS
U METO/I€ TIO3HAHUs OKPYKAIOLIEr0 MUPA;

- copMupoBaTh MpEACTaBICHHE O (U3MKE KaKk YacTh OOIIEYeTOBEYECKON KYIbTYpHI,
[IOHMMaHKHE 3HAYMMOCTH (PU3UKHU JJIs1 OOIECTBEHHOTO IIPpOrpecca;

- copMHpOBATh YCTOHYMBEIN MHTEpEC K (U3NKE HA OCHOBE TU(PEPEHIIMPOBAHHOTO MOIX0/1a
K y4arumcs;

- BBISIBUTH M Pa3BUTh TBOPUYECKHE CIIOCOOHOCTH Ha OCHOBE 3a/IaHWi, HOCSIIUX
HEeCTaHJapTHBIN, 3aHUMATEIbHBIN XapakKTep.

1. Mnanupyemble pe3ybTaThl M3yYeHHs1 y4eOHOI0 Kypcea:

Jluunocmuvimu pe3ynibmamamu 0C80EHUs NPOSPAMMbL AGTAIOMCAL:

- (QopMHpOBaHHE KAdyeCTB MBIIUICHHUS, HEOOXOAMMBIX Ui aJalTalMd B COBPEMEHHOM
MHTEJJIEKTYaJIbHOM OOILIECTBE;

- (opMupoBaHMe [O3HABAaTEIbHBIX WHTEPECOB, MHTEUIEKTyalbHBIX W  TBOPYECKUX
CIOCOOHOCTEN ydanmxcs;

- MHTEpeC K Pa3IUYHBIM BUAAM Y4eOHOH NeATeTbHOCTH, BKIOYas 3JE€MEHTHl MpPeAMETHO-
HCCIIEIOBATENbCKOM 1€ATEIbHOCTH;

- MOTHMBauus OOpa30BaTENbHONW JEATENbHOCTH IIKOJIBHUKOB Ha OCHOBE JIMYHOCTHO
OpPUEHTUPOBAHHOTO MOAX0/1a;

-yOEX/IEHHOCTh B BO3MOJKHOCTM IO3HAHUS HPUPOJIBI, B HEOOXOIUMOCTH pPa3yMHOIO
WCTIOJB30BAaHUS JIOCTIDKCHUH HAyKW M TEXHOJOTUH JJIsl JTAIbHEHIIEro pa3BHTHSI YEIOBEYECKOTO
o0liecTBa, yBaK€HHE K TBOpIAM HAyKd M TEXHUKH, OTHOIIEHHE K (U3MKE Kak »dIIEMEHTY
o011euenoBeYecKoil KyabTypHl;

- CaMOCTOSITEIILHOCTh B IPUOOPETEHUH HOBBIX 3HAHUN U MPAKTUYECKUX YMEHHIT; TOTOBHOCTH K
BEIOOPY KU3HEHHOTO ITyTH B COOTBETCTBUH C COOCTBEHHBIMH MHTEPECAMH W BO3MOXKHOCTSIMH;

- (GopMHpOBaHUE LEHHOCTHBIX OTHOIICHUH APYr K JPYry, YUMTENI0, aBTOpaM OTKPBITHH H
M300peTeHnH, pe3yabTataM OOydYeHHs; - BOCHUTAHHWE KadyeCTB JIMYHOCTH, OOECIeUNBAIOIINX
COLMAJIbHYIO MOOMIJIBHOCTb, CIIOCOOHOCTh MPUHUMATh CAMOCTOSATENbHbIE PEILICHHS;

- OpHeHTanWs Ha TIOHUMaHWE TIPEAJIOKEHWH W OICHOK YYHTENed W OJHOKIACCHUKOB;
MOHMMAaHKe MPUYHH ycIiexa B yueoe.

Memanpeomemnvimu  pe3yibmamamu — M3ydeHUs  Kypca  siBIseTcss  (OpMHUpOBaHHE
YHUBEpCaJIbHBIX yueOHbIX aercTBuil (VY ).



Pezynamuenvie YY/I:

YUeHHUK HayquTCs:

* CaMOCTOSITENIFHO OOHapyXuBaTh U (hopMyaupoBaTh y4eOHYI0 IpobiaeMy, ONpeneisTh Ielb
Y

* IPUHUMATh YU4EOHYIO 33/1a4y M CJIeI0BaTh MHCTPYKIIMU YIUTEIIS,

* IUIAaHUPOBATh CBOU JEWUCTBUA B COOTBETCTBUU C Y4YEOHBIMU 3aJjauaMd M HMHCTPYKIHEH
YUUTEIS;

* BBIMIOJIHATH JCHCTBUS B YCTHOU (hopMme;

* YUUTHIBATh BBIICJICHHBIC YUUTEIIEM OPUEHTHPHI JCHCTBUS B yUeOHOM MaTepHase;

* B COTPYAHHUYECTBE C YUUTEJEM HaXOAMTh HECKOJIbKO BapUAaHTOB pelleHHs y4eOHOU 3amauu,
IIPEICTAaBICHHON Ha HAIISIIHO- 0Opa3HOM YPOBHE;

* BHOCUTh HEOOXOAMMbIE KOPPEKTUBBI B ICHCTBUSI HA OCHOBE MPUHSATHIX MPaBUIT,

* IPUHAMATh YCTAHOBJICHHBIE MPABUJIA B ITITAHUPOBAHUU U KOHTPOJIE CIIOCO0A PELICHHUS;

* OCYILIECTBJATH NOIIATOBBIM KOHTPOJIb TMOJ PYKOBOJICTBOM YYHTENs B JOCTYIHBIX BHJAX
y4eOHO-T103HABATEIbHOMN 1A TEILHOCTH.

* BBIJIBUraTh BEPCHUHM pELICHUS MPOOJEMbl, OCO3HABATh (M HMHTEPIPETUPOBATH B CiIydae
HEO0XOAMMOCTH) KOHEUHBIA PE3yJIbTaT, BEIOUPATh CPEACTBA JTOCTHIKECHHUS 1SN U3 MPEII0KECHHBIX, a
TaK)Ke UCKaTh UX CAMOCTOSITENILHO;

* COCTaBJISITh (MHAMBUAYaJIbHO WIM B TPYIIE) IUIAH pelIeHHs MpoOseMbl (BBIIOJIHEHUS
MIPOCKTA);

* paboTas Ho IJjaHy, CBEpSITb CBOU JCHCTBUS C LIEJIBI0O U IIPU HEOOXOAMMOCTH HCIIPABIISTH
OLIMOKU CaMOCTOSITENILHO (B TOM YHCIIE U KOPPEKTUPOBATH IJIaH);

* B IMAJIOTe C YYUTEIIEM COBEPLIEHCTBOBATH CAMOCTOSITEIIbHO BEIOPAHHbBIE KPUTEPUH OLIEHKH.

Ho3nasamenvnwvie YY/[:

YyeHuk Hay4uTcs:

* IPOBOAUTH HAOIIO/IEHUE U IKCIEPUMEHT MOJ] PyKOBOJCTBOM YUYHUTEIIS; OCYIIECTBIATH OUCK
HY>KHOH MH(OPMAIIUH, UCTIONB3Ys MaTepHall y4eOHUKA U CBEACHUS, TOJIyYCHHBIE OT B3POCIIBIX;

* 100BIBaTh HOBBIC 3HAHMS: W3BIEKATh MHQPOPMAINIO, MPEACTABICHHYI0O B pa3HbIX (opmax
(Tekct, Tabnuia, cxema, HIUTFOCTPAIUs U JIp. );

* nepepadaTbiBaTh MOJYUYEHHYIO MH(OpPMAIIMIO: aHATU3UPOBATh, CPABHUBATH, TPYNIHPOBATH,
KJaccu(uIupoBaTh U 00001aTh (PAKTHI U SBJICHUS, ONPEACIISATh IPUUNHBI IBICHUH, COOBITHH.

* HCIIOJIB30BATh PUCYHOUHBIE U CUMBOJINYECKUE BAPUAHTHl MATEMaTHUYECKON 3aINCH;

* KOIMPOBATh UH(OPMAIIHIO B 3HAKOBO-CUMBOJIMYECKON (popMe; MpeACcTaBiIaATh HHPOpMALIHIO B
BUJIE TEKCTA, TaOJIMIIbI, CXEMBI;

* Ha OCHOBE KOJMPOBAHMSI CTPOUTH HECIIOKHBIE MOJAETN (U3NYECKUX IMOHATHH, 3aJadHbIX
CUTYaLU;

* CTpOUTH HEOOMBITHE GU3HUECKUE COOOIICHHS B YCTHOHN (hopMme;

* IPOBOJUTH CpaBHEHHE (IO OJHOMY WJIM HECKOJBKHMM OCHOBAHUSM, HArisSJAHOE U IO
IIPE/ICTAaBICHHIO, COTIOCTABIEHNE U IPOTUBOIOCTABICHNE), TIOHUMATh BBIBO/IbI, C/ICIIAHHBIE HA OCHOBE
CpPaBHEHUS,

* IPOBOJUTH AHAJIOTUIO U HAa €€ OCHOBE CTPOUTH BBIBOJIBI;

* B COTPYAHUYECTBE C YUUTEJIEM MPOBOAUTH KIacCU(UKALINIO U3y4aeMbIX 00bEKTOB;

* CTPOUTH IPOCThIE UHAYKTUBHBIE U IEAYKTUBHbBIE PACCYKICHHUS;

* OCYLIECTBIATH BbIOOp Hambonee 3¢ (HheKTUBHBIX CLIOCOOOB PELICHHUs 3a/1a4 B 3aBUCHUMOCTH OT
KOHKPETHBIX YCIIOBUM;

* 1aBaTh ONPEAEIEHUS TIOHATUSM.

Kommynuxamuenwvie YY/[:

VY4eHuK HayuuTCA:

* CAMOCTOSITEJIbHO OPTaHW30BHIBAaTh yue€OHOE B3aMMOJEUCTBUE B rpyIie (onpeaensTs ooume
LIEJIH, JOTOBAPUBATHCA APYT C APYTrOM H T. 11.);

* NpUHUMATh AaKTHUBHOE ydacTue B paldoTe MmapaMud M TpYIINaMu, HCIOJIb3ys pedyeBble
KOMMYHHMKATHUBHBIE CPEJICTBA;

* IOITYCKaTh CYLIECTBOBAHHE PA3IMYHbIX TOUEK 3PEHHUS;

* CTPEMHUTBHCS K KOOpDAMHALMHM PA3IUYHBIX MHEHHH O MaTeMaTHYeCKHX SBJICHHUAX B
COTPYIHUYECTBE; JOrOBAPUBATHCA, IPUXOAUTH K OOIIEMY PELICHUIO;

* HCIOJIH30BATh B OOIEHUH ITPaBUJIa BEXKIUBOCTH;



* HCIIOJIB30BATh MIPOCTHIC PEUEBhIE CPEACTBA IS ITEPEIaul CBOCTO MHEHUS;

* KOHTPOJIMPOBATH CBOU JEHCTBUSI B KOJUIEKTHBHOM paboTe;

* IOHUMATh COACPKAHKIE BOIIPOCOB M BOCIIPOU3BOIUTH BOIIPOCHI,

* CIEAWTH 3a JACUCTBUSAMU JIPYIMX YYaCTHUKOB B Ipoliecce KOJJIEKTHBHOM MO3HABaTENbHOM
JeSTeNIbHOCTH,

* B IUCKYCCHH YMETh BBIIBUHYTH apT'yMEHTBI 1 KOHTPAPTyMEHTHI;

* VYUYUTBCS KPUTUYHO OTHOCHUTBCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IPH3HABATh
OLIMOOYHOCTh CBOETO MHEHHUS U KOPPEKTUPOBATH €T0;

* IOHUMAs TIO3UIIMIO JIPYTOro, pa3jindaTh B €ro Peur: MHEHUE (TOYKY 3pEHUs), TOKA3aTeIbCTBO
(aprymeHTsl), GhakThl (TUIIOTE3bI, AKCHOMBI, TEOPHUH ).

* OCYIIECTBISATH BBIOOP Hanboee 3(h(PEKTUBHBIX CITIOCOOOB PEIICHUS 3a/1a4 B 3aBHCUMOCTH OT
KOHKPETHBIX YCIIOBUI;

*J1aBaTh OMPECIICHUS TOHITHUSIM.

O0mmMHM  npeAMeTHBIMH pe3yJbTaTaMH o0ydyeHHsi ¢(u3MKe B OCHOBHOH IIKOJIe
AIBJISIIOTCS:

1. 3aHus o mpupojae BaKHEHIIMX (PU3MUYECKUX SIBIECHUI OKPYKAIOILEro MHpa U INOHUMaHHE
cMbIciia (PM3MYECKHX 3aKOHOB, PACKPBHIBAIOIIUX CBSI3b MU3YUCHHBIX SIBICHH; YMEHHS IIOJIb30BaThCS
METOAAMU HAay4YHOT'O HCCIIEJIOBAaHUS SIBICHUH NPUPOJbI, NMPOBOAUTH HAOJIOJICHMS, IUIAHUPOBATH U
BBIIIOJIHATh OJKCIIEPUMEHTHI, 00padaTbiBaTh pe3yJbTaThl H3MEPEHUI, MPEJICTaBIATh pE3YJIbTaThI
U3MEpPEHUN C MOMOINbBI0 Tabiuul, TpapukoB M (GopMmys, OOHApYKHBAaTh 3aBUCUMOCTH MEXIY
(GU3NYECKUMH BETMYMHAMH, OOBSCHATH IOJNYYCHHBIE PE3YyJIbTaThl M JENaTh BHIBOIBI, OIICHHUBAThH
I'PaHULbI IOTPEIIHOCTEN PE3YJIbTaTOB U3MEPEHUN;

2. yMEHHUs MPUMEHATh TEOPETHUECKUE 3HAHUS 1O (U3MKE HA NMPAKTUKE, pemarh (Gu3ndecKue
3a/1a4¥ Ha IPUMEHEHHE NIOJyYEHHBIX 3HAHUM;

3. yMEHHUS U HaBBIKU [IPUMEHSTH MOJIyYEHHbIE 3HAHUS Ul OOBSCHEHUS NPUHIUIIOB JEHCTBUS
BAKHEHIINX TEXHUYECKUX YCTPOWCTB, PEIICHHUsS IPAKTHUYECKUX 3aJad IIOBCEJHEBHOW JKHU3HH,
obecriedeHrsi 0€30MACHOCTH CBOEW JKM3HHW, PAIMOHAIBHOTO MPUPOAONOIB30BAHUS M  OXPaHbI
OKPY>KaIOILEH Cpebl;

4. popmupoBaHue yOekIeHHUS B 3aKOHOMEPHOW CBSI3M U MMO3HABAEMOCTH SIBIICHUH TPUPOMIBI, B
OOBEKTUBHOCTH HAy4YHOTO 3HAHUS, B BBICOKOW ILIEHHOCTHM HAayKd B pPa3BUTHM MaTepUANbHOM U
JyXOBHOH KYJIBTYpBI JIFOJIEH;

5. pa3BUTHE TEOPETUYECKOTO MBILIUIEHUS HAa OCHOBE (DOPMUPOBAHMS YMEHUH yCTaHaBIMBATh
(akThl, pa3nuyaTh NPUYMHBI U CIEACTBUS, CTPOUTH MOJEIN U BBIABUIATH TUIIOTE3bl, OTHICKUBATh U
(dbopMyIMpOBaTh 10KA3aTEIbCTBA BBIABUHYTHIX THIIOTE3, BBIBOJUTH U3 HKCIIEPUMEHTAIBHBIX (DAaKTOB U
TEOPETUUYECKUX MOJIeell PU3nUeCcKe 3aKOHbI;

6. KOMMYHHMKAaTHBHBIE YMEHHs JOKJIAJbpIBaThb O pe3ylbTaTax CBOErO HCCIEI0BaHUS,
y4acTBOBaTh B JHCKYCCHUHM, KPAaTKO M TOYHO OTBEYaTh Ha BOIPOCHI, MCIOJIb30BaTh CIPABOYHYIO
JUTEpaTypy U APyrue NCTOYHUKHU UH(OPMAIIHH.

IIpenMeTHble pe3yJbTaThl M3VUeHHs (GU3UKHU 7-9 Kkaacc:

Buvinycknux nonyuum 603mMoHCHOCMb HAYUUMbCA:

coOIOAaTh MpaBuiia OE30MaCHOCTH U OXPaHbl Tpy/la Ipu paboTe ¢ yueOHBIM U JTa00paTOPHBIM

o0opyI0BaHUEM;

MMOHUMATh CMBICT OCHOBHBIX (PM3NYECKUX TEPMUHOB: (pU3ndecKkoe Teno, GU3NIECKOe SIBICHUE,
CI)I/ISI/I'-IGCKaSI BCJIIMYMHA, CIUHUIBI U3SMCPCHU,

pacmo3HaBaTh MPoOIEMbl, KOTOPHIE MOXKHO PEIIUThH IPU MOMOIIH (PHU3UIECKUX METOJIOB;

AHAJIIM3UPOBAThL OTACIBHBIC OTallbl TMPOBCIACHUA I/ICCHe}IOBaHI/Iﬁ U HHTCPHOPECTUPOBATH
PE3yNbTaThl HAOIIOICHUHN U OTIBITOB;

CTAaBUTH OIIBITHI 11O HCCICOAOBAHHUIO (1)I/I3I/ILIeCKI/IX SIBJICHUN WU (bHSI/IquKI/IX CBOWCTB Tea 0€3
WCIONIb30BAaHUS TMPSAMBIX HM3MEPEHUii; MpU 3TOM (GOpPMYyIUpOBaTh MpodieMy/3agady y4eOHOro
IKCIIEPUMEHTA;

coOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOTO 000pyI0BaHUs; TPOBOAUTD OMBIT U (POPMYITHPOBATH
BBIBOJIBI.



Ilpumeuanue. llpu mnpoBeneHUM HCCIENOBaHUA (U3NUECKUX SABICHUNA H3MEpUTEIbHBIC
pUOOPHI UCTIONB3YIOTCS JTUIIb KaK JaTYMKU U3MEPEeHUs (PU3NUECKUX BETHYUH.

3anmucu TMOKa3aHUM TPSAMBIX H3MEPEHHH B 3TOM ciydyae He TpeOyeTcs. IOHMMAaTh pOJIb
AKCIIEPUMEHTA B MOJIyY€HUU Hay4yHOU MH(OpMaLINK;

MIPOBOJIUTH MPSIMBIE U3MEPEHUS (PU3NUECKHUX BEIMYMH: BPEMs, pACCTOSIHHE, Macca Teja, 00beM,
CWia, TemIeparypa, aTMocepHOoe [aBieHHE, BIAXHOCTh BO3JyXa, HaNpsDKEHHE, cujia TOKa,
panuanuoHHb (HOH (C HMCIOIB30BAaHMEM JIO3MMETpPA); MPH 3TOM BBIOMPATh ONTHUMAIBHBIA CIIOCOO
M3MEPEHMS U UCIOJIb30BaTh IPOCTEHIINE METO/IbI OLICHKU OTPEIHOCTEN U3MEPEHU.

Ilpumeuanue. Jlrobass ydeOHas mporpamMma JODKHA OOECHeYMBATh OBJIAJICHUE MPSMBIMH
M3MEpPEHUSIMU BCEX MEPEUUCIICHHBIX (PU3HMUECKUX BEIUYHH.

IPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTEH (DM3MUECKUX BEIMYHMH C HMCIIOJIB30BAHHEM IPSMBIX
U3MEpEHUil: TpU OSTOM KOHCTPYUPOBAaTh YCTAaHOBKY, (UKCUPOBATh pE3yNbTaThl IMOTYYCHHON
3aBUCUMOCTH (PM3UYECKUX BEIMYUH B BHUJE TaONMMIl U TpaduKOB, AETaTh BHIBOJBI MO pe3yjIbTaTamM
HCCIIEA0OBAHUS;

MPOBOJIUTh KOCBEHHBIE M3MEPEHHS (PU3UYECKUX BEJIWYHMH: TPH BBHIMOJHEHHH H3MEPEHHM
coOuparh HSKCHEPUMEHTAIbHYIO YCTaHOBKY, CJeaysl MpeIIOKEHHOW HHCTPYKIMH, BBIYUCIATH
3HAUEHUE BEJIMYMHBI M AHAIM3UPOBATh IMOJIYYEHHBIE PE3YJIbTAThl C YYETOM 3aJaHHOW TOYHOCTHU
HU3MEpEHUI;

AQHIN3UPOBATh CUTYallUH TNPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, y3HaBaTb B HHX
MPOSIBIIEHUE W3YYEHHBIX (DU3MUECKUX SIBICHUM MM 3aKOHOMEPHOCTEH U MPUMEHSITh HMEIOIIHEcs
3HAHUA JUISL UX OOBSICHEHNUS;

MOHUMATh MPUHLHUIBI JEHCTBHS MalllH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB, YCIOBHUS HUX
0€30MaCHOTO HCIIOJIb30BAHMS B IOBCEHEBHOM JKU3HU;

UCIIONIb30BaTh MPH BBIOJHEHWH Y4YEOHBIX 3a7ad HAyYHO-TIONMYJSPHYIO JUTEpaTypy o
(U3NIECKUX SIBIICHHSIX, CIIPABOYHBIC MaTepHalIbl, pecypchl IHTepHEeT.

Buvinycknuk nosyuum 603mM0MCHOCHIb HAYUUMBCA:

CTaBUThH ONBITHI 110 HCCIICAOBAHUIO (DU3MUYECKHUX SBICHUHA WM (PU3MYECKUX CBOWCTB Ten 0Oe3
WCII0JIb30BaHUS MPSAMBIX U3MEPEHU;

pu 3TOM OPMYIIMPOBATH MPOOIIEMY/3a/1auy YI4eOHOTO IKCIIEPUMEHTA;

coOupaTh yCTAaHOBKY U3 MPEIOKEHHOTO 000PYI0BaHUS; IPOBOJUTH OMBIT U (POPMYIHPOBATH
BBIBOJBL. [Ipumeuanue. Ilpu mpoBeneHHH wHCCIeNOBaHUS (PU3MUECKUX SBICHUH HW3MEPHUTEIbHBIC
pUOOPHI UCTIONB3YIOTCS JIUILb KaK JATYMKH U3MEPEHUs (PU3NUECKUX BEJTUUMH.

3anycu TOKa3aHUM MpsAMBIX W3MEpPEHUN B 3TOM ciy4yae He TpeOyeTcs. IOHUMAaTh pPOJib
HKCIEPUMEHTA B MOJIyYE€HUHN HayYHOH HH(pOpMaIny;

MIPOBOAUTH NpPSIMblE M3MEpPEHUs (U3NYECKUX BEIMYMH: BPEMs, pacCTOSHME, Macca Tena,
o0beM, cuila, TemmnepaTypa, atMoc(epHoe JaBiieHUE, BIAXHOCTh BO3/AyXa, HANpsHKEHHE, CUila TOKa,
paananroHHbIN (OH (C UCTIOIB30BAaHUEM JI03UMETPA);

IpU 3TOM BBIOMpATh ONTHUMAIbHBIN CIOCOO M3MEPEHMS M UCIIOJIb30BaTh MPOCTEUIIINE METOIbI
OLICHKH MTOTPEIHOCTEN U3MEPEHUN.

Ilpumeuanue. Jrobast yueOHas mporpamma JOJDKHA OOeCHeyuBaTh OBJIAJAECHUE MPSIMBIMU
U3MEpPEHUSIMU BCEX MEPEUUCIICHHBIX (PU3NUECKUX BEJIUYHUH.

MIPOBOJIUTH MCCIIEOBAaHUE 3aBHUCUMOCTEH (PM3UUECKUX BEIMYUH C HCIOJIB30BAHUEM IPSIMbIX
U3MEpEHUil: MNpHU OSTOM KOHCTPYUPOBATH YCTAaHOBKY, (DPMKCHpPOBATh pe3yJibTaThl IOJYy4YEHHOU
3aBUCUMOCTH (PM3UYECKUX BEJIMYMH B BUJAE TaONMIl U TpaHKOB, JeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBaHMs;  IPOBOAUTH KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH: IPU BBINOJIHEHUU
U3MEpEeHu cobupaTh HKCHEPUMEHTAJIBHYIO YCTAaHOBKY, CIenysl TMpeaoXKEeHHONH HHCTPYKIHH,
BBIUHCIIATh 3HAYEHHME BEJIUYMHBI M aHAJTU3WPOBATH IOJIyYEHHBIE PE3YNbTaThl C Y4ETOM 3aJaHHON
TOYHOCTH U3MEPEHMM; aHAJIU3UPOBATH CUTYAIMH IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, y3HaBaTh
B HUX TPOSIBICHHE W3YYEHHBIX (U3MYECKUX SBJICHUM WM 3aKOHOMEPHOCTEH U MPUMEHSThH
UMEIOIIMeCs] 3HaHUS s WX OOBSCHEHHUS; IOHMMATh NMPHHLMUIBI JEHCTBHS MAalllMH, MpUOOpPOB U
TEXHUYECKUX YCTPOMICTB, yCIOBUS HMX O€30MaCHOTO0 HCIOJb30BaHUS B IOBCEAHEBHOW >KHU3HH,
UCIOJIb30BATh MPH BBIMOJHEHUM YYEOHBIX 33734 HAYYHO-TIONMYJSIPHYIO JIUTEPATypy O (usnueckux
SIBIIGHUSIX, CIIPAaBOYHBIE MaTepUabl, pecypchl IHTepHeT.

Bbmycmmx noJiyuum 603.MOHCHOCMb HAYUUMbCA .



OCO3HAaBaTh LIEHHOCTh HAYYHBIX HCCIENOBAHUH, pOJib (PU3UKU B PACIIMPCHHUH MPEACTABICHUN
00 OKpY’KaroIIeM MUPE U €€ BKJIaJ B YIyUIICHUE KaueCTBa KU3HHU;

UCIIONIb30BaTh MPHUEMBI TIOCTPOSHUs (DU3MUECKUX MOJeNel, Toucka u (HopMynHpoBKU
JTIOKA3aTeNIbCTB BBIIBUHYTHIX THUIIOTE3 M TEOPETHYECKUX BBIBOJIOB HA OCHOBE OJMIIUPHYCCKHU
YCTaHOBJICHHBIX (DaKTOB;

CpPaBHUBATh TOYHOCTh HM3MEPEHUS (U3MYECKUX BEIMYMH IO BEIMYMHE MX OTHOCHTEIIBHOU
MOTPEUTHOCTH MPU MPOBEACHUH MPSIMBbIX U3MEPEHUI;

CaMOCTOSATEJILHO MTPOBOJIUTh KOCBEHHBIC U3MEPEHUS U UCCISIOBAaHUS (DU3NYCCKUX BEITUYUH C
WCIOJIb30BAHUEM  PA3JIMYHBIX CIIOCOOOB M3MEpEeHHs (PU3MYECKHX BEJIMYMH, BBIOMPATH CpEICTBa
M3MEPEHHS C Y4ETOM HEOOXO0IMMON TOYHOCTH U3MEPEHHI, 000CHOBBIBATh BHIOODP CIIOCOOa M3MEPEHUS,
aJICKBaTHOT'O MOCTABJICHHOM 3aJ1a4e, MPOBOAUTH OLIEHKY JOCTOBEPHOCTH MOJIYYSHHBIX PE3YJIbTATOB;

BOCIIPUHUMATh HH(OpMaIHIO GU3HUECKOTO COJEPIKaHMs B HAYUYHO-TIOMYJISIPHOM JIUTepaType u
CpeICTBaX MAacCCOBOM MH(OPMAIUH, KPUTUIECCKH OIICHUBATH MOJIYYCHHYIO HH(POPMAIUIO, aHATU3UPYS
ee coJiepKaHue M TaHHbIE 00 UCTOYHHUKE HH(OpMAIUK;

CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC U YCTHBIC COOOIICHHS O (PU3UYECKHUX SIBICHUSX HA
OCHOBE HECKOJbKMX MCTOYHUKOB HWH(OPMAIIMH, COMPOBOXKAATh BBICTYIUICHHE IPE3CHTALUCH,
YUUTBIBasi 0COOCHHOCTH ayIUTOPUU CBEPCTHHUKOB.

MexaHnuyecKHe SIBJEeHHS

Buinycknuk nayuumca: pacrnio3HaBaThb MEXaHHUYECKUE SIBIECHUS U OOBICHATH HAa OCHOBE
MMEIOIIMXCA 3HAHWM OCHOBHBIE CBOMCTBA WM YCIOBUS IPOTEKAHMS ITUX SBJIICHHUI: PAaBHOMEPHOE U
HEPABHOMEPHOE [JBWKCHHE, PAaBHOMEPDHOE M PaBHOYCKOPEHHOE IPSMOJMHENHOE [IBUKEHHE,
OTHOCHUTEJIbHOCTh MEXaHWYECKOT0 JBUKEHMSI, CBOOOJHOE IaJICHUE TEJl, PABHOMEPHOE ABUKEHUE II0
OKPY>KHOCTH, UHEPLIMS, B3aUMOJECICTBUE TEJ, PEAKTUBHOE ABM)KCHUE, IIEpeaaya JaBIeHUs TBEPIAbIMU
TeJlaMHM, KMJIKOCTAMU M Ta3amH, aTMoc(hepHOe AaBlieHUE, IJIaBaHUE TEJ, PAaBHOBECHE TBEPJBIX TEJ,
MMEIOIIUX 3aKPEIUICHHYIO OCh BpallleHHs], KoJieOaTebHOe ABHKEHHE, PE30HAHC, BOJIHOBOE JBU)KEHUE
(3ByK);

OIMCHIBaTh HM3Y4YEHHBbIE CBOMCTBA TE€JI M MEXaHWYECKHUE SBJICHUS, UCHOIb3yd (hu3nyecKue
BEJIMYMHBIL: IIyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHUE, MEpUo/ 00pallleHusl, Macca Tella, IIIOTHOCTh
BElIEeCTBA, cuja (cujaa TSDKECTH, CWIa YOPYTOCTH, CWJIa TpPEHUs), JABJICHUE, HMILYJIbC Tena,
KMHETUYECKasi SHEprus, MOTEHIMAJIbHAs SHEPrus, MeXxaHuueckas padoTa, MEXaHMYECKas MOLIHOCTb,
KIIJ npu coBepiieHuH pabOThl ¢ UCIOJIb30BAHUEM MPOCTOTO MEXAHMW3Ma, CUJIa TPEHMS, aMIUTUTYAA,
MepHoJ] U YacToTa KojeOaHWH, JUIMHA BOJHBI M CKOPOCTh €€ paclpOCTpaHEHUs; NMPH OMHCAHUU
MIPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIOJIb3YEMbIX BEIMYUH, UX OO03HAUEHUS U €AUHUIIBI
U3MEpEeHUs,, HaXOAUTh (OPMYJIbl, CBS3BIBAIOIIME JAHHYIO (U3MUECKYI0 BEJIWYUHY C APYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HaYCHNE (PU3UUECKON BETMUMHBI;

AQHAJIM3UPOBATH CBOICTBA TeJl, MEXaHUUECKUE SIBIIEHUS U MPOLIECCHI, UCTONb3Ys (PU3HUECKUE
3aKOHBI: 3aKOH COXPAHEHUS DHEPIHM, 3aKOH BCEMHUPHOIO TATOTCHUS, NPUHLUII CYNEPHO3ULIHUA CHII
(Haxoxxnenue paBHojercTByromei cuisl), [, IT u Il 3akonsl HeloToHA, 3aKOH cOXpaHEHUS! HUMITYJIbCA,
3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; NMpU TOM pa3inyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M €70 MaTEMaTUYECKOE BBIPAKECHHUE;

pa3inyaTh OCHOBHBbIE NPU3HAKM H3YYEHHBIX (U3NYECKUX MOJeNeil: marepuanbHas TOUKa,
MHEepLMaJIbHas CUCTEMa OTCUETa; PellaTh 33aJauM, UCIOb3Ys (U3NYECKUE 3aKOHBI (3aKOH COXPAaHEHUS
SHEPIrUH, 3aKOH BCEMHUPHOIO TATOTEHUsA, NpuHIMI cynepno3unuu cui, I, II u III 3akonsr HeroToHa,
3aKOH COXpaHEHHUs HuMIyJabca, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena) u (GOpMyIibl,
CBsI3pIBafOIIME (PU3MUECKHE BEIMYUHBI (IIyTh, CKOPOCThb, YCKOpPEHHE, Macca Tela, IUIOTHOCTh
BEILIECTBA, CHWJIA, JABJICHHE, UMIIYJIbC Tela, KHHETHYECKash DSHEprus, IOTEeHUWalIbHAs >SHEprus,
MexaHudeckass pabora, MexaHudeckas MourHocTb, KIIJI mpocroro Mmexanuszma, cuia TpeHUsS
CKOJIbJKEHUS, KO3(PPUIMEHT TpeHus, aMmIUIUTy[a, MEepHoJ M 4acToTa KojieOaHWH, AJIMHA BOJHBI U
CKOpOCTh €€ paclpoCTpPaHEHUs): Ha OCHOBE aHAJIM3a YCIOBMS 3aJlauM 3alUCBhIBaTh KPAaTKOE YCIIOBUE,
BBIIETIATH (DU3HUECKHUE BETMUYMHBI, 3aKOHBI U (OPMYJIbl, HEOOXOIMMBIE NIl €€ PELIeHUs, TPOBOINUTh
pacyeThl U OLIEHUBATh PEAIbHOCTh MOJIYYE€HHOTO 3HAUeHUs (PU3HMUECKON BEITUYHHBI.

Buvinycknuk nomyuum 603MONICHOCMb HAYYUmMbCA: WUCHOJIb30BaTh 3HAHMS O MEXAHMYECKHUX
SBJICHUSIX B IOBCEHEBHOW *KM3HM Ul oOecreueHns 0e30MacHOCTH MpU OOpalleHnu ¢ npudopamu u
TEXHUYECKUMH YCTPONCTBAMH, JJIsi COXpPAHEHHs 30pOBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKPYKAIOLIEH Cpele;



MPUBOANUTH NMPUMEPHI MPAKTUUYECKOTO HCIONB30BaHUA (U3NYECKUX 3HAHUN O MEXaHHMYECKUX
ABJICHUSIX U (PU3MUYECKUX 3aKOHAX; IPUMEPHI UCTIOIb30BaHUS BO30OHOBIIAEMBIX UCTOUHUKOB SHEPIUH;
9KOJIOTMUYECKUX MOCIEICTBUN UCCIEA0BAHNS KOCMUYECKOTO TPOCTPAHCTB;

pasinyaTh TpaHULBl IPUMEHUMOCTH (HU3UYECKUX 3aKOHOB, IIOHMMAaTh BCEOOLIMH XapakTep
(GyHIaMEHTAJIIBHBIX 3aKOHOB (3aKOH COXPAHEHUS MEXaHHYECKOW »JHEepPruu, 3aKOH COXpPaHEHUs
UMIIYJ1bCa, 3aKOH BCEMHUPHOTO TATOTEHUS) M OTPAHUYEHHOCTh MCIOJb30BAaHMS YACTHBIX 3aKOHOB
(3axon I'yka, Apxumena u 1ip.); HaXOAWUTH aJCKBATHYIO MPEUIOKEHHON 3a/1aue (PU3HUECKYI0 MOEIb,
paspemiate npoOsieMy Kak Ha OCHOBE® HUMEIOIMXCA 3HAHMH [0 MEXaHHMKE C MCIIOJIb30BaHUEM
MaTEMaTUYECKOI 0 anmnapara, Tak U IIpH IOMOIIU METOA0B OLICHKHU.

TenJioBble sIBJICHUSA

BeinnyckHMK HayduTes:

pacrio3HaBaTh TEIUIOBBIE SIBJIEHUS M OOBSACHATH Ha 0a3e MMEIOLIMXCS 3HAHUH OCHOBHBIE
CBOWCTBA WJIM YCIOBHS IPOTEKAaHHWs OSTHX SBIeHU: nudQy3us, u3MeHeHHe oO0beMa Tel IpHu
HarpeBaHuu (OXJIaXAE€HUM), OOJbIlas CXKMMAEMOCTh Ia30B, Majas CKUMAEMOCTb JKUIKOCTEH U
TBEPABIX TEII,

TEIUIOBOE PAaBHOBECUE, MCIIAPEHHUE, KOHJCHCALMs, IIJIABJICHHUE, KPUCTAJUIM3ALMs, KHUIICHHE,
BJIQKHOCTh BO3/yXa, pa3JIMYHbIE CIOCOOBI Teronepenayn (TEIIONPOBOAHOCTh, KOHBEKIIMS,
U3Jy4EeHUE), arperaTHble COCTOSIHMS BEIIECTBA, MOIVIOIIEHUE SHEPIHU IPU HMCIAPEHUH KUAKOCTH U
BBIJICJICHHE €€ IPH KOHACHCAIMM I1apa, 3aBHUCHMOCTb TEMIIEPATypbl KHUIEHUS OT JABJICHUS;
OIMCHIBaTh W3YyYEHHBIE CBOMCTBA TE€JN M TEIJIOBBIC SBJICHUS, UCHIONb3YS (PU3MUYECKUE BEINYMHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs DHEprus, TEMIEparypa, YAElbHas TEIJIOEMKOCTh BELIECTBA,
ylelbHas TEIUIOTa IUIABJIEHUs, yJelibHas TEeIUloTa MapooOpa3oBaHUs, yJelbHas TEIUIoTa CrOpaHus
TOIUTUBA, KOX(PQHUIMEHT IMOJE3HOTO ICWCTBUS TEIUIOBOTO ABHUraTelNsl; NMPH ONHCAHWU IPABHIBLHO
TPAKTOBaTh (PU3NYECKUIA CMBICI HUCHOJIb3YEMbIX BEJIUYMH, UX OOO3HAYEHUS M €AMHUIBI U3MEPEHHUS,
HaXoAuTh (HOPMYIBI, CBS3BIBAIONIME [AHHYIO (HU3UYECKYIO BEIWYMHY C JIPYTMMHU BEIHYUHAMH,
BBIUUCIIATh 3HaUE€HUE (PU3NUECKON BEIIMUMHBI,

AQHAJIM3UPOBATh CBOMCTBA TEJ, TEIUIOBBIE SIBJICHUS M IIPOLECCHI, HUCIOJIb3ys OCHOBHBIE
II0JIO’KEHHS aTOMHO- MOJIEKYJISIPHOTO YYEHHS O CTPOCHHUH BEILECTBA U 3aKOH COXPAHEHUS DHEPIHY;

pasinyaTh OCHOBHBIE IPU3HAKM M3YYEHHBIX (U3UUECKUX MOJeNel CTPOEHHUs Ta3oB,
KUJKOCTEN U TBEPIABIX TEJ;

IPUBOAUTH TNPUMEPBHl NPAKTUYECKOI'O MCIOIb30BaHUs (PU3MYECKMX 3HAHMH O TEIJIOBBIX
SBJICHUAX; pellaTh 3aJadd, MCIOJb3ysd 3aKOH COXPAaHEHMsI DSHEPIMM B TEILIOBBIX IPOLECCaX H
¢dopMmyIbl, cBs3bIBatOLIME (DU3MUECKUE BEIUYMHBI (KOJUYECTBO TEIUIOTHI, TEMIEeparypa, yJelbHas
TEIUIOEMKOCTh BEILIECTBA, YJAENbHAs TEIJIOTa IUIABJICHUS, YyJENbHAs TEIUIOTa HapooOpa3oBaHMs,
yJelbHas TEIUI0Ta CropaHus TOIUIMBA, KO3()PULIMEHT MOIEe3HOT0 AeHCTBUS TEIUIOBOTO JIBUTATENs): HA
OCHOBE aHaJIM3a YCJOBMS 33/aYd 3alUCBIBATH KPaTKOE YCIOBUE, BBLACIATh (U3NYECKUE BEIUYUHBI,
3aKOHBI U (OpPMYJIbI, HEOOXOIUMBIE ISl €€ PeleHHs], IPOBOIUTh PAacueThl U OLIEHUBATh PEAbHOCTh
MOJIYYEHHOT'0 3Ha4U€HUs (PU3HUECKOI BEIINYNHBI.

BBIITyCKHHK ITOJIYYUT BO3MOKHOCTb HAYYUTHCS:

HCIOJIb30BaTh 3HAHUS O TEIUIOBBIX SBJICHUSX B IOBCEIHEBHOW KH3HU NJs1 OOecreueHus
0€30IacHOCTH TNpH OOpaIleHUH ¢ NpUOOpaMHM MW TEXHUYECKUMHU YCTPOMCTBAMHM, Ul COXPAaHEHUS
3JI0POBbsI U COOJIIOJICHUS HOPM KOJIOTHYECKOT 0 MIOBEICHUS B OKPYXKAIOILEH Cpesie;

HOPUBOANUTE MPUMEPHl 3KOJOTMUECKUX TIOCIEACTBUH pabOThl JBUTATeNed BHYTPEHHETO
CrOpaHHs, TEIUIOBBIX M THAPO3JIEKTPOCTAHLMM; pa3inyaTh I'PaHULBl MPUMEHMMOCTH (PU3NYECKHX
3aKOHOB, IIOHMMaTh BCEOOIIMH XapakTep (yHIaMEHTaIbHBIX (U3NYECKUX 3aKOHOB (3aKOH
COXPAaHEHHUS SHEPTUU B TEIIJIOBBIX MPOIIECCAX ) U OTPAHUYEHHOCTh UCIIOJIB30BAaHUS YaCTHBIX 3aKOHOB;

HaXO/JUTh AJCKBaTHYIO MPEUIOKEHHOW 3a/aue (U3HMUECKyI0 MOJelNb, pa3peliats Mnpoodiemy
KaKk Ha OCHOBE HMMEIOIIUXCS 3HAHUU O TEIUIOBBIX SBJICHUSAX C MCIOJb30BAHUEM MAaTEMAaTHYECKOTO
amnmnapara, Tak ¥ IIpH IIOMOIIH METOJOB OLICHKHU.

DJIeKTPpUYECKHE U MATHUTHBIE SIBJICHUS

BelnyckHMK HayduTc:

pacrno3HaBaTh AJIEKTPOMAarHUTHBIE SIBJICHUS M OOBACHATh HAa OCHOBE MMEIOLIUXCS 3HAHUN
OCHOBHBIE€ CBOMCTBA WMJIM YCJIOBHs NPOTEKAHMS DTHUX SIBJIICHHUW: DJICKTPU3ALMs TEJ, B3aUMOJCHCTBUE
3aps0B, JIEKTPUUYECKUM TOK U €ro IEeHCTBUS (TEIUIOBOE, XMMUUECKOE, MAarHUTHOE), B3aUMO/IECTBHE
MarHuTOB, 2JEKTPOMAarHUTHAas MHAYKLUSA, NEUCTBUE MAarHUTHOIO IIOJIS HAa IIPOBOJHUK C TOKOM W Ha
JBIKYIYIOCS 3apsKEHHYIO YacTHILy, JEUCTBHE JJIEKTPUYECKOTO IOJS HA 3apsSHKEHHYK0 YacTHILY,



OJICKTPOMArHUTHBIC BOJIHBI, HpHMOHHHeﬁHOG pacnnpoCTpaHCHUC CBETA, OTPAKCHHUC W IMPCIOMIICHUC
CBeTa, TUCIIePCHUs CBETA;

COCTaBJIAAITb CXCMbI  JJICKTPHUYCCKUX uenef/'l C TOCICAOBATCIBHBIM W  IAapaJJICIIbHBIM
COEIMHEHHEM »JJIEMEHTOB, pa3iuyas yCIOBHbIE OOO3HAUECHHS HIIEMEHTOB JJIEKTPUUECKHX Ieren
(MCTOYHUK TOKa, KJII0Y, PE3UCTOP, PEOCTaT, IAMIIOYKa, aMIEPMETP, BOJIBTMETD);

UCIOJIb30BAaTh ONTHYECKHE CXEMBI JJIsi MOCTPOCHMS] M300pa)KeHWil B IUIOCKOM 3epKalie U
coOuparoIIe JHH3E;

OINKCHIBATh U3yYCHHbIE CBOMCTBA TEJ U JIEKTPOMArHUTHbBIC SBJICHUS, UCIIONIb3Ys (U3HNUECKHE
BCIIMYNHBI:

JNEKTPUYECKUN  3apsifi, Cujla TOKa, OJJIEKTPUYECKOE HaIpsDKeHHE, DIIEKTPUYECKOoe
COINPOTHUBIICHUE, YACIBHOE COMTPOTUBICHUE BEIIECTBA, PA00TA SJIEKTPHUECKOTO MOJISI, MOIIIHOCTh TOKA,
(hoKyCcHOE pacCTOSIHUE M ONTHYECKas CHJIA JIMH3bI, CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJIMHA BOJHBI
Y 4acTOTa CBETA;

P ONHCAHMM BEPHO TPAKTOBAaTh (UBMYECKUN CMBICT HCIOJB3YEMBbIX BEJIUYUH, HX
0003HAYCHHUS M EIUHUIBI W3MEPEHUS; HaXOAWUTh (HOPMYJBI, CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JIPYTUMH BEJIMYMHAMH; AaHAJU3UPOBATh CBOMCTBA TEJ, 3JIEKTPOMArHUTHBIC SBICHUS U
MIPOLIECCHI, UCTIONIB3Ysl (PU3NYECKUE 3aKOHBI: 3aKOH COXPAHCHHsSI dJIEKTPUYECKOTo 3apsna, 3akoH Oma
JUId ydacTka 1enu, 3akoH Jlxoyns-JIeHia, 3akoH MpSMOJIMHEHHOTO pachpOCTpaHEHUs! CBETa, 3aKOH
OTpPa)KEHUS CBETA, 3aKOH MPEJIOMJICHHS CBETA;

IIPH 3TOM Pa3INyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €r0 MAaTEMaTUYECKOE BBHIPAKEHUE;

IPUBOJUTL  MPUMEPHl  MPAKTUYECKOTO  HCIOJIb30BaHMUS  (PU3MYECKUX  3HAHUM O
ANEKTPOMATHUTHBIX SIBJICHUSIX;

pemaTth 3ajadyd, UCIONb3ys (u3nueckue 3akoHbl (3akoH Oma sl ydacTKa IIeTH, 3aKOH
Jlxoynsi- pemiath 3aJadyd, UCHONB3Ys (u3ndeckue 3akoHbI (3akoH Oma ais ydacTka IenH, 3aKOH
Jxoynsa-JIeHna, 3aKOH TPSMOJMHEMHOTO pAaCHpPOCTPAHECHUSI CBETA, 3aKOH OTPAXKECHHS CBETA, 3aKOH
MIpeIOMIICHUs CBeTa) U (POpMYJIbI, CBSI3bIBaIONINE (PU3UUECKHE BEIMYUHBI (CHIIa TOKA, JIEKTPUUYECKOe
HaIpsDKEHUEe, JJIEKTPUYECKOE COMPOTUBIEHUE, YIETbHOE CONPOTHBICHUE BEIIeCTBa, padoTa
ANEKTPUYECKOTO TOJIsI, MOIIIHOCTh TOKa, (POKYCHOE PACCTOSIHUE U ONTUYECKasl cuiia JIMH3bI, CKOPOCTh
AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI M YacTOTa CBeTa, (DOPMYINBI pacyeTa HJIEKTPUUYECKOTO
COMPOTHUBIICHUS MPHU TOCIEIOBATEILHOM U MapajyieIbHOM COEAMHEHHHM MPOBOJHUKOB): Ha OCHOBE
aHaJIM3a YCJIOBUA 3aJlavdM 3aIllMCbhbIBATh KPATKOC YCIIOBUC, BBIACIIATH (1)I/ISI/I‘ICCKI/IG BCJIMYHMHBI, 3aKOHBI U
dbopMyInbl, HEOOXOAMMBIE [UJIsl €€ pEeIIeHUs, MPOBOJUTH pacueThl M OIEHUBATh pPEaJbHOCTh
MOJIYYEHHOT'0 3HaU€HUs (PU3HUECKON BEIUYUHBI.

BBINTYyCKHUK TOTYYUT BO3MOXXHOCTh HAYYUTHCS:

HUCIIOIB30BaTh 3HAHUA 00 OJICKTPOMAriuTHBIX SABJICHUAX B HOBCCI[HGBHOI\/JI KNU3HU [JId
obecrniedyeHrs OE30MACHOCTH TMPH OOpalleHHH ¢ NpuOopaMu M TEXHHUUYECKUMU YCTPOWCTBAMH, IS
COXpaHEHUs 3/I0POBBS U COOTIOICHUSI HOPM DKOJIOTHUYECKOTO TIOBEICHHS B OKPYXKAIOIIEH CpeJie;

NPUBOJIUTH TPHUMEPHl BIUSHUSA DSJICKTPOMATHUTHBIX H3JIYyY€HUH Ha IKUBBIE OPraHU3MBI;
pasiinydate TrpaHulbl TPUMCHHUMOCTH (1)I/ISI/I‘I€CKI/IX 3aKOHOB, IIOHHUMAThb BC€06HH/II71 XapaKkTep
(GyHIaMEHTAIbHBIX ~ 3aKOHOB (3aKOH COXpaHEHUS DIEKTPUYECKOro 3apsga) U OTrPaHHMUYEHHOCTH
WCIIOJIH30BaHUSI YACTHBIX 3aKOHOB (3akoH OMa JIJ1s yyacTka 1en#, 3akoH Jxoyns-Jlenna u ap.);

UCIIONIb30BAaTh MPHUEMBI TOCTPOEHUs (U3MYECKUX MoOJeNel, Toucka u (HOpPMYIUPOBKHU
A0KAa3aTCJIbCTB BBIABUHYTLIX THIIOTE3 W TCEOPCTHYCCKMX BBIBOAOB Ha OCHOBC OMIIMPHYCCKU
YCTaHOBJICHHBIX (DAKTOB;

HaxOJIUTh aJICKBATHYIO TMPEUIOKEHHON 3amade (HU3NYECKYI0 MOJEIb, pa3pelaTh MnpoodeMy
KaKk Ha OCHOBE WMEIOIIUXCS 3HaHWK 00 DJIEKTPOMAarHUTHBIX SIBICHUSX C HCIOJb30BAaHUEM
MaTEMaTUUYCCKOTIO alrmapara, Tak U IIpyu IMIOMOIIIHX METOAOB OILICHKH.

KBaHTOBbIE IBJICHUS

BeinmyckHuK Haydures:

pacrio3HaBaTh KBAHTOBbIE SIBJICHUS M OOBSICHATH Ha OCHOBE UMEIOIIMXCS 3HAHWHA OCHOBHBIE
CBOMCTBA WJIU yCIIOBUS NPOTEKAHUS 3THUX SIBJICHUW: €CTECTBEHHAs! U UCKYCCTBEHHAs PAINOAKTUBHOCTb,
-, B- 1 y-u3I1yueHus], BO3HUKHOBEHUE JIMHEHUYATOr O CIIeKTpa U3ydeHHs aToMa;

ONKCHIBATh M3YYECHHbIE KBAHTOBbIE SIBJICHMS, HCIONb3Ysl (U3NYECKHE BEITUYMHBI: MacCOBOE
YHCII0, 3apsAJ0BOE YUCIIO, IEPUO/] MOTypaciaa, SHeprust GoToOHOB;

P ONUCAHUM TPABUWIBHO TPAKTOBATh (DU3MUECKUN CMBICT HCHOJIb3YEMbIX BEIWYUH, HUX
0003HAYECHMS U eIMHHIIBI U3MEPEHHUS;



HaXOIUTh (DOPMYIIBI, CBS3BIBAIOININE JTAaHHYIO (PU3UUYECKYIO BETUYHUHY C IPYTUMH BEIHUYUHAMH,
BBIYUCIISITH 3HaYeHUE (DU3UICCKOMN BEITMUHUHBL;

aHAJIM3UPOBATh KBAHTOBBIC SIBICHUS, WCTONB3Ys (PU3NYECKHE 3aKOHBI M IMOCTYNATHI: 3aKOH
COXPAHEHUS JHEPTHM, 3aKOH COXPAHEHHMS SJEKTPUUYECKOIO 3aps/ia, 3aKOH COXPAHEHUS MacCOBOTO
YHUClia, 3aKOHOMEPHOCTH HU3JIy4E€HMs TOTJIOIMICHHs] CBETa aTOMOM, IPU 3TOM pa3inyaTh CIOBECHYIO
(hopMyTUPOBKY 3aKOHA U €0 MaTeMaTHYECKOE BHIPAKCHHUE;

pasznuyaTh OCHOBHBIC NMPU3HAKU IUIAHETAPHOW MOJIETU aToMa, HYKJIOHHOW MOJEIN aTOMHOTO
SApa;

MPUBOAUTH TPUMEPHl MPOSIBJICHUS B TPUPOJIE U  MPAKTHUUECKOTO  HMCIOJb30BaHUS
PaaOaKTUBHOCTH, SIACPHBIX U TEPMOSICPHBIX PEAKIIUH, CIEKTPAJIbHOTO aHAJIN3a.

BrInycKHHUK MOJYYUT BO3MOKHOCTh HAYUHTHCS:

WCIIO/Ih30BaTh MOJIYyYEHHBIC 3HAaHUS B TTOBCEAHEBHOM YKU3HM MPU OOpaIllEHUH ¢ MPUOOpaMu 1
TEXHUYECKUMU YCTPOMCTBAMHU (CUETUMK HOHU3HUPYIOLIUX YaCTHUI], JO3UMETP), IS COXPAHCHHS
3I0POBBSl U COOJIOJICHUST HOPM SKOJOTMYECKOTO IOBEJICHUS B OKPYKAIOIICH Cpele; COOTHOCHTh
SHEPTHIO CBS3HM ATOMHBIX SJIEP C ACPEKTOM MAaCCHI,

MPUBOJIUTH MTPUMEPHI BIMSHUS PAAMOAKTUBHBIX U3JIYYE€HUN HA KUBBIE OPraHU3Mbl; TOHUMATh
MIPUHIUIT JEHCTBUS TO3UMETPa U Pa3inyaTh YCIOBHS €r0 UCIOJIb30BAHUS;

MMOHUMATh YKOJOTHYECKUE MTPOOIEMbI, BOSHUKAIOIIUE MPU UCIIOIH30BAHUHA aTOMHBIX
ANEKTPOCTAHIINN, ¥ ITYyTH PEIICHUS dTUX MPOOJIeM, TIEPCIIEKTHBBI UCTIOIB30BAHUS YITPABISIEMOTO
TEPMOSJIEPHOTO CUHTE3a. DJIE€MEHThI ACTPOHOMHH

BreinmyckHuk Haydurcst:

yKa3bIBaTh Ha3BaHUs IiaHeT COMHEYHON CUCTEMBI; pa3andyaTb OCHOBHbBIE IPU3HAKU CYTOYHOTO
BpaleHus 3B€3/THOTO HeOa, nBrkeHus JIyHel, CosiHIIa U TIJIaHET OTHOCUTEIBHO 3BE3/;

MOHUMATh Pa3IuUMs MEXY TeIUOLEHTPUUECKON U IeOLIEHTPUUECKOW CHCTEMaMU MUpA.

BrInyCKHHMK TTOJIyYHT BO3MOXKHOCTb HAYYUThCSI:

yKa3bIBaTh OOIIME CBOMCTBA U OTJIMYUS MJIAHET 3€MHOU IPYMIIbI U MJIaHET-TUTAHTOB;

Manbix Te1 COJIHEUHOM CHCTEMBI M OOJIBIIUX IIJIAHET;

MOJI30BaThC KAapTOM 3BE3MHOTO HeOa mpu HAOMIOJCHHMSIX 3BE3JHOr0 Heba; paszinyaTh
OCHOBHBIC XapakTEPUCTUKHU 3Be31 (pa3Mep, I[BET, TeMIlepaTrypa) COOTHOCHUTH I[BET 3BE3/IbI C €€
TeMIEepaTypou;

pasiuyaTh TUMOTE3bI O TPOUCXO0XKIeHUU COTHEYHOU CUCTEMBI.

2. Coaep:kaHue Y4eOHOI0 mpeaMera

QDu3uxa u uzuueckue memoowvl uzyueHus nPUPoOvl

®usuka — Hayka o mnpupoae. Pusnueckue Tena U ApieHus. HabOmionenue u omnucaHue
¢usnyeckux sBieHuil. Puznyeckuil sKcriepuMeHT. MolenupoBaHue sIBIEHUI 1 00bEKTOB MPUPOBI.
@uU3NYECKUEe BEIIMYMHBI U UX H3MEpEeHHE. TOYHOCTh W MOTPEHIHOCTh W3MEpeHuil. MexayHapoaHas
cucreMa eauHul. PU3NMUECKHE 3aKOHbI U 3akoHOMepHocTH. Pusuka u TexHuka. HayuHslii meTon
no3HaHus. Ponb pusuku B GopMUpOBaHUM €CTECTBEHHOHAYUYHOM IPaMOTHOCTH.

Mexanuueckue asnenusn

Mexanuueckoe JBHXKeHHe. MarepuanbHas ToOYKa Kak MoJenb (PU3MYECKOro Telna.
OTHOCHTENBHOCTD MEXAHMYECKOTO ABMKEHHA. Cucrema orcuera. DOU3MYECKHE BEJIUYUHBL,
HE0OXO0IMMBIE JIsl ONMCAHUS ABM)KEHUS U B3aUMOCBSA3b MEX]ly HUMH (IIyTh, IEPEMEILIEHUE, CKOPOCTb,
YCKOpEHHUe, Bpems JBH)KEHHUs). PaBHOMepHOe M pPaBHOYCKOPEHHOE MPSMOJIUHEHHOE BM)KEHHE.
PaBHOMepHOe nBWXeHHEe 1O OKpykHOcTH. IlepBwlii 3akoH HproTOHa M wuHepumsa. Macca Tena.
IInotHocts BemectBa. Cuna. Enununel cunel. Bropoii 3akoH Herotona. Tperuit 3akoH Herorona.
CBobogHoe manenue Ten. Cuiia TsKeCTH. 3aKOH BCEMHUpPHOro TiroteHus. Cuiia ynpyroctu. 3akoH
I'yka. Bec Tema. HeBecomocTb. CBsI3p MEXIy CHIOM TsSDKECTH M Maccod Tena. JlMHaMmoMmeTp.
PaBrozelicTByromas cwiia. Cunna tpenus. TpeHue ckonbxeHus. TpeHne nokos. TpeHue B mpupoae u
TexHuKke. MMiynbc. 3aKoH coXpaHeHHsl UMIyJbca. PeakTuBHOe ABMKeHHME. MexaHudeckas paboTa.
Momnocts. Dueprus. [loreHuuanbHas W KuHeTuuyeckas sHeprusi. llpeBpaiieHue ogHOro BHAA
MEXaHMUYECKON SHEPruu B APYrod. 3aKOH COXpaHEHMs IOJHOW MexaHudyeckod aHepruu. IIpoctsie
MEXaHU3MBbl. YCIOBUS DPaBHOBECUS TBEPIAOTO Tela, HMMEKOLIEr0 3aKpPEIUIEHHYI OCh JBUKCHUS.
MowmenT cunbl. LlenTp Tspkect Tena. Peruar. PaBHoBecue cuit Ha peryare. Poryaru B TeXHUKE, ObITY U
npupose. [loaBMkHbIE UM HenmoJABWXKHBIE OJOKH. PaBeHCTBO pabOT MpH HCHOJIB30BAaHUHU IMPOCTHIX



MEXaHU3MOB («305I0TO€ MpaBWIIO MEXaHUKH»). Kod(ppHUIMEHT MONe3HOro AEHCTBHS MeXaHU3Ma.
JaBnenue TBepaAbIX Ten. ExuHuier n3mepenus nasienus. CriocoObl m3MeHeHus naBiieHus. JlaBieHue
xkuakocted u ra3oB 3akoH [lackans. [laBieHue KUIKOCTH Ha THO U CTeHKH cocyaa. CooOraromuecs
cocynel. Bec Bo3myxa. AtMocdepHoe pamieHue. M3mepenume artmocdepHoro mapieHus. OIMbIT
Toppuuennu. bapomerp-anepounn. ATMocdepHoe JaBiIeHUE Ha pa3IMYHbIX BbIcOTaX. [ MapaBmuueckue
MexaHu3MBbI (mpecc, Hacoc). [{aBiueHue KUIKOCTH U ra3a Ha MOTPY:KEHHOE B HHX Teso. ApXumenoBa
cwia. [lnmaBanue Ten u cynoB BosnyxomnaBanue. Mexanmueckue konebanus. Ilepwop, wacroTa,
amIuintyna kojaebanuil. Pezonanc. Mexanudeckue BOJIHBI B OTHOPOAHBIX cpeaax. JlimHa BOJHBL. 3BYK
KaK MeXaHudeckasi BojHa. [ poMKOCTb U BBICOTA TOHA 3BYKA.

Tennoevie asnenusn

Crpoenue BemecTBa. ATOMBI M MOJIEKYJbl. TemioBoe IBUKEHHE aTOMOB U MOJIEKYI.
Huddy3us B razax, XUIKOCTSIX M TBEpAbIX Teiax. bpoyHoBckoe aBmxenue. BzaumonelicTBue
(IpuTsSKEHHE U OTTAJIKMBAHME) MOJIEKYJ. ArperaTHble COCTOSHMs BellecTBa. Paznuuue B CcTpoeHUU
TBEPIBIX TeN, XUAKOCTEM M ra3oB. TemnoBoe paBHOBecue. Temmeparypa. CBsi3b TeMmmeparypbl cCO
CKOpPOCTBIO XaOTHUYECKOTO JBIKEHHUS 4YacTHll. BHyTpeHHss sHeprus. Paborta m Teruiomepenava Kak
CrocoObl M3MEHEHUS BHYTpPEHHEW »sHepruu Ttena. TerutonpoBoaHocTs. Konpekius. M3mydeHue.
[Ipumeps! Temmonepenayn B NpUpojie U TexHUKe. KolnyecTBO TEIUIOTHL. Y AelbHas TEIIOEMKOCTD.
VY nenbHas TemioTa CropaHus TOIUIMBA. 3aKOH COXPAHEHUS U NMPEBPAILECHUS SHEPTHUH B MEXaHUYECKUX
U TEIUIOBBIX mporeccax. [lnaBneHue um oTBepAeBaHUE KPUCTAIMYECKMX Tel. YJenbHasl TelioTa
mnaBieHus. Mcnapenue u konjeHcauus. [loryonieHue »HEpruM MNpu UCHAPEHUU KUAKOCTH U
BbIJIEJICHUE €€ MpU KOHJeHcaluu napa. Kunenue. 3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS OT JaBJICHHUS.
VYaenpHas TemnoTra mapooOpa3oBaHMA W KOHAEHcaluu. BrnaxkHocTh Bo3ayxa. Pabora rasza mpu
pacmnpenun. IlpeoOpa3oBaHus »HEpruM B TEIUIOBBIX MallMHAax (mapoBas TypOWHA, JABHUraTelslb
BHYTPEHHEro cropaHusi, peakTuBHbId nBurarens). KIIJ| TemmoBoil MamuHbl. DKOJIOrHYECKHE
POOJIEMBI HCTIOJIb30BAHMSI TEIUIOBBIX MAIIIHH.

Inekmpomaznummuoie A61€HUA

Onexrpuzanys GU3NUecKux Tes. B3anMoseiicTBre 3apsbkeHHBIX Tel. [[Ba poja SJeKTpUIeCKuX
3apsanoB. JeMMMOCTh 3JIEKTPUUYECKOro 3apsia. OJEMEHTAapHBbIM 3JIEKTPUYECKUU 3apsj. 3aKkoH
COXPAaHEHHUs 3JIEKTPUYECKOro 3apsiia. [IpoBOoIHUKH, MOITYIPOBOAHUKU U M30JSATOPHI AJIEKTPUUECTBA.
DNEKTPOCKOM. DIEKTPUUECKOe TOJe Kak OcoOblii BuA MaTepuu. HampsKeHHOCTh 3JEKTPHUYECKOro
nosid. JIeHcTBUE SJIEKTpUYECKOro I0JI1 Ha JyeKTpuyeckue 3apsanasl. KonpeHcatop. OHeprus
AJEKTPUUYECKOTO TMOJsl KOHJEHCATOpA. NEKTPUYECKUU TOK. VICTOUYHMKHM 3IEKTPUYECKOTO TOKA.
DOnekTpuueckas IeNb U €€ COCTaBHbIe uyacTU. HampaBieHune u JEHCTBUS 3JEKTPUUECKOIO TOKA.
Hocutenn »snektpuueckux 3apsiioB B MeTamiax. Cuina Toka. DJEKTPUYECKOE HANpsKEHHE.
DNEeKTpUUECKOE COMPOTHUBIIEHUE NMPOBOJHUKOB. EAMHUIIBI CONPOTUBIECHUS. 3aBUCUMOCTb CHJIBI TOKa
oT HanpsbkeHus. 3akoH Owma Uil yyacTka Ienu. YJAelbHOe conpoTuBieHue. Peocratsl.
[TocnenoBarenvsHOE coeanHEHHE TPOBOAHUKOB. [lapamiensHoe coeauMHEeHHE MPOBOIHUKOB. Pabora
3IEKTPUUYECKOTO TOJIS MO MEPEMEIIEHUIO dJEKTPUUYECKUX 3apsA0B. MOUTHOCTh 3JEKTPUUYECKOTO TOKA.
HarpeBanue mnpOBOJHUKOB DJIEKTPUUECKHUM TOKOM. 3akoH Jlxoyns - Jlennma. Onextpuyeckue
HarpeBaTeNbHbIE U OCBETUTENbHBIE MPHOOpPHI. KopoTkoe 3ambikaHue. MarHuTHoe mosie. MHayKmus
MarHMTHOro nojis. MaruutHoe nose Toka. OneIT Opcrena. MarHuTHOE 1oJie TOCTOSIHHBIX MarHUTOB.
MarnutHoe mnone 3emiau. DJIEKTPOMarHuT. MarHuTHoe mojie KaTylKu ¢ TOKoM. IIpumenenue
3JIEKTPOMArHUTOB. JlelicTBHE MarHUTHOTO TOJIsI HA MPOBOJAHUK C TOKOM U JBWXKYIIYIOCS 3apsSKEHHYIO
yactuy. Cuna Awmmnepa u cuina JlopeHma. OnekTpojaBHUrarenb. SBIEHHE 3IIEKTPOMArHUTHOMN
unaykuus.  Oneitel  ®Dapaned.  DnexTpoMarHuTHble  konebanus. KoneOaTenbHbII  KOHTYP.
Onexrporeneparop. I[lepemennsiit Tok. Tpanchopmartop. Ilepenaua snaeKTpUYEcKON SHEPruM Ha
paccrosiHue. DJIEKTPOMAarHUTHbIE BOJHBI U HUX CBOMCTBA. [IpMHIMMBI pagloCBS3U U TEJIEBUICHUS.
BrusiHue 3ieKTpOMAarHUTHBIX U3TyYE€HUN Ha JKMBbIE OpraHu3Mbl. CBET — 3JEKTPOMArHUTHBIE BOJIHA.
Ckopocte cBeta. McTOYHMKM cBeTa. 3aKOH MPSAMOJIMHEHMHOIO pacnpoCTpaHEHUE CBETa. 3aKOH
oTpaxkeHus cBeta. Ilnockoe 3epkano. 3akoH npenomieHus ceera. JInH3pl. DOKyCcHOE paccTOsIHUE U
onTHYecKasi cuiia JUH3bL M300paxkeHue mpeamera B 3epkaiie u jauH3e. OnTudeckue npudopsl. ['mas
Kak ontudeckas cucrema. Jlucnepcus cBera. MHTepdepeHmys u qudpakiius cBera.

Keanmoewvie agnenun

Crpoenue artomoB. IlmanerapHas Mozenb aroma. KBaHTOBBII XapakTep MOIJIOMICHUS U
ucryckanusi cBera aromamu. JlmHeitwareie criekTpbl. OnbiTel Pesepdopaa. CoctaB aroMHOTO sijpa.
[IpoToH, HEUTPOH U ANEKTPOH. 3aKOH DUHIITEHHA O MPOMOPIIMOHAITBHOCTH MacChl U dHepruu. Jledekt



Macc W DHEprus CBSI3M aTOMHBIX siiep. PaamoaktuBHOCTH. [lepuon monypacnana. Anbga-u3mydeHue.
bera- uznyudenme. ['amma-uznydenue. Snepueie peakuun. Mcrounuku sHeprun CoJiHIIA W 3BE3I.
SlnepHast sHepreTHKa. JKOJOTHYECKHe MpoOIeMbl pabOThl aTOMHBIX 3JEKTpOCTaHIMM. Jlo3umerpus.
BnusiHne pagnoakTUBHBIX U3JyYE€HUN HA KUBBIE OPTraHU3MBI.

Cmpoenue u 380110uusn Beenennoi

['eonenTpryeckas u reJroLeHTpUYEecKas cucteMbl Mupa. dusnueckas npupoja HeOECHbBIX Tell
Conneunoii cucremsl. [Ipouc-xoxaenne Conneunoi cucrembl. @uznueckas npupoaa CoJiHIA U 3BE3/I.
Crpoenue Beenennoil. OBomonusa Beenennoit. ['unoresza boibioro B3peiBa.

3. TemaTu4ueckoe miiaHnpoBaHue no Gpusznke B 7-9 Kiaccax

Nemm | Tema KoanuecTrBo YACOB KonTp.pad. |.Jlab.pab.

Traacc Sxmace | 9wmacce

Beenenmne 6 2

2 IMepronauanbHbIE 6

CBEINCHHA O CTPOCHHH

BElLECTBA
Bzaumoneiicreusa Ten 22 1 1
JaBneuue TBEpABLIX TE, 18 1

JKHUIKOCTEH M ra3oB

5 Padora m MOLIHOCTE. 13 1 2

Dueprus

IMosTOpeuue 3

Tennosele ABJIEHWA 23 1

DnekTpuYecKue sSBJIeHHS 29 1 6

9 DNEeKTPOMArHHTHBIS 5 1 2

ABJICHHA

10 CBeToBbIE AB/ICHHA 10 1 1

11 IMosTOpenue 1

12 3aKoHbl B3auMOAEHCTBUA 34 1 2

H IBHMCHHA TCIT

i3 Mexanuue ckue 15 ¥ 2

KOMe0anmsa H BOJTHBIL.

3BVK
14 DNeKTPOMaArHUTHOE IIOJe 25 1
15 Crpoenue atoma 1 20 1

ATOMHOI'O AOpa

16 CrpoeHHe H DBOIHOIHA = 1

17 [ToBTOpEeHME 3
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