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IHosicHUTeIbHAs 32ANMCKA
PaGouyas nporpamma no ¢pusuke 11 7-9 KiaaccoB, AJ1s1 y4alIUXCH HA JOMAaIllIHeM 00yYeHHH.

1.Ilpukaza MunucrepctBa oOpasoBanuss U Hayku P® Nel897 ot 17.12.2010 «OO6 yTBepkIeHUH
(dbenepaIbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHIapTa OCHOBHOTO o00mero o6.paoBanus» ( B
penaxiuu ot 29.12.2014r ,c u3MEHEHUSIMU)

2.Yuebnsiii iian ['bOY COII Ne 13 r.0. Yanaeck Camapckoii oomactu Ha 2019-2020 y4eOHbIH TOT

3.Pabouas mporpamma. Astopsl: A.B. Ilepeimkun, H.B. ®unonosmu, E.M. I'yraux (PaGoume
nporpammbl. dusuka.7-9xi1.: yaebHo-meroaudeckoe mocooue/ coct. E.H. Tuxonosa.- M.: [Ipoda, 2014).

Vyeouuk: A.B. TI€pbImKuH,

«Dusmka 7 knacen,M., Ipoda 2016 .

«Dusuka 8 kimace», M., Ipoda2017r.

«Dusmka 9 knace»,M., poda 2017r.

Hcxons u3 oOMMX MOJIOKEHWH KOHIENINWU (U3NYECKOTO O0pa3oBaHUs, HAYabHBIA Kypc (U3UKU
IIPU3BaH pelaTh CIEAYIOLINe 3a]auu:

- C03/1aTh YCJIOBUS A (OPMHUPOBAHUS JIOTUYECKOTO M a0CTPAKTHOTO MBIIIJICHUS Y IIKOJBHUKOB KaK
OCHOBBI UX JaJibHEHIIero 3()peKTUBHOTO 00yUEHUS;

- chopmMupoBaTh HAOOp HEOOXOMMMBIX ISl JAJIBHEUIIEro OOydeHUs MPEIMETHBIX U OOIIeydeOHBIX
YMEHUI Ha OCHOBE PELICHUs KaK IIPEIMETHBIX, TAK U MHTEIPUPOBAHHBIX )KU3HEHHBIX 3a]1a4;

- o0ecrneunuTh IMPOYHOE M CO3HATEIbHOE OBJAJCHUE CHUCTEMOM (PU3NYECKUX 3HAHUN U YMEHMI,
HEOOXOAUMBIX /ISl MPUMEHEHUS! B MPAKTUUYECKOM NESATETbHOCTH, U1 U3YYEHHs] CMEXHBIX IUCLMIUIMH, IJIS
MPOJOIDKEHHUST 00pa30BaHust; 00ECIeYUTh MHTEIUICKTYAIbHOE pa3BUTHE, C(HOPMHUPOBATH KaYeCTBAa MBIIUICHUS,
XapakTepHble A7 PU3MUECKON AeATeIbHOCTH U HeOOXOAUMBbIE JUIs OJHOLICHHOM KU3HU B OOLIECTBE;

- copmupoBaTh MpeacTaBIeHHE 00 HIesX W Meronax (pusmku, o gusmke kak Gopme ommcaHus U
METO/ie NO3HAHUS OKPYXKAIOIIEro MHUpa;

- chopmupoBaTh mpeacTaBieHHE O (DU3MKE KAaK YaCTH OOIIEUEIOBEYECKOH KyJIbTYpbI, IMOHMMaHUE
3HaYMMOCTHU (PU3UKHU AJIs1 OOIECTBEHHOTO IIporpecca;

- chopMHpOBaTh YCTOHYMBEHIN WHTEpec K (u3MKe Ha OCHOBE IU(p(HEpPEHIUPOBAHHOTO MOIX0/Aa K
yJalumcs;

- BBIIBUTH M Pa3BUTh TBOPYECKHE CIIOCOOHOCTH Ha OCHOBE 3aJaHWH, HOCAUINX HECTaHIApTHBIH,
3aHUMATEJbHbII XapakTep.

1. Mnanupyemble pe3yabTaThl M3yYeHHs1 y4eOHOI0 Kypcea:

JluunocmuviMu pe3yibmamamu 0C60eHUs NPOSPAMMbL AEAAIOMCA

- (opMupoBaHMEe KauyecTB MBINUICHUS, HEOOXOJUMBIX Ui aJanTallud B  COBPEMEHHOM
MHTEJJIEKTYaJIbHOM OOIIECTBE;

- (dopMHpOBaHHE T103HABATEJIbHBIX HHTEPECOB, HHTEIUIEKTYyaJbHBIX M TBOPYECKUX CHOCOOHOCTEMH
y4aIIHAXCS;

- MHTEpeC K pa3IMyHbIM BUJAM Y4e€OHOM JeSTelNbHOCTH, BKIIOYAs SJEMEHTHl IpeIMETHO-
HCCIIEN0BATENIBCKON IEATEIHOCTH;

- MOTHUBaIUs 00pa30BaTEIbHON AEATETLHOCTH MIKOJIBHUKOB Ha OCHOBE JIMYHOCTHO OPHUEHTHUPOBAHHOTO
MOAXO0Ma;

-yOeX/1I€HHOCTh B BO3MOKHOCTH TO3HAaHUS HPUPOAbI, B HEOOXOJUMOCTH Pa3yMHOI'O MCIIOJIb30BaHUS
JOCTUKEHUM HAayKM M TEXHOJOTHH Ul JalbHEWIIEro pa3BUTHUSI YEJIOBEYECKOro OOIIECTBa, YBaKEHHE K
TBOpLIAM HAayKH U TEXHUKH, OTHOIIEHHUE K (PU3MKeE KaK 3JIEMEHTY 00IeYeTI0BEYECKON KYIbTYPHI;

- CaMOCTOSITENILHOCTh B MIPHUOOPETEHUN HOBBIX 3HAHUMN U MPAKTUYECKUX YMEHUI; TOTOBHOCTbH K BHIOODPY
’KM3HEHHOT'O IyTH B COOTBETCTBHH C COOCTBEHHBIMU MHTEPECAMH U BO3MOXKHOCTSIMU;

- (GopMUpOBaHHE IIEHHOCTHBIX OTHOIICHUH Jpyr K JpYry, YYWUTEII0, aBTOpaM OTKPBITUH U
n300peTeHuil, pesyapTaraM OOyueHHs; - BOCIUTaHHME KauyeCTB JIMYHOCTH, OOECHEUMBAIOIIMX COLHAIBHYIO
MOOUIIBHOCTb, CIOCOOHOCTH MPUHUMATh CAMOCTOSATEIbHBIE PELICHHUS;

- OpPUEHTallUsd Ha IMOHMMAHHUE MPENJIOKEHUN U OLEHOK YUYUTENIEeH M OJHOKIACCHMKOB; IOHHMaHUE
MIPUYKH ycrexa B yueoe.

Memanpeomemnvivu pe3yromamamu WM3y4eHHs Kypca sBIsieTcs (OPMHUpPOBAHHME YHHUBEPCAIbHBIX
yueOnbIx aeicteuit (YVY /).

Pezynamuenvie YY/I:

YyeHuk HayuuTcs:

* CAaMOCTOSITEJIbHO OOHAPYKUBATh M (POpMyTUpOBaTh yueOHYIO po0ieMy, onpeaessaTs uenb Y /1;



* IPUHUMATh Y4EOHYIO 3a/1a4y U CIe0BATh HHCTPYKLUHU YUUTEIIS;

* IJITAHUPOBAThH CBOU JICHCTBHS B COOTBETCTBUU C YUEOHBIMU 3a7jauaMu M HHCTPYKIIMEH YUUTENs;

* BBITIOJIHATH JCUCTBUS B YCTHOU (hopMme;

* YUUTHIBATh BBIJCJIICHHbIE YUUTEIEM OPUEHTUPHI JCHCTBYS B yueOHOM MaTepHae;

* B COTPYAHHYECTBE C YUYUTENEM HAXOAWTh HECKOJBKO BapUAaHTOB peIICHUS Y4eOHOW 3aaaud,
MIpe/ICTaBJICHHON Ha HATISIHO- 0Opa3HOM YPOBHE;

* BHOCUTh HEOOXOIUMbIE KOPPEKTUBHI B JCHCTBUS HA OCHOBE MPUHATHIX IIPABHI;

* IPUHUMATh YCTAHOBJICHHbBIE IIPAaBUJIA B TUIAHUPOBAHUU U KOHTPOJIE Cioco0a peleHus;

* OCYILECTBJIATH TOMIATOBBIM KOHTPOJb IO/ PYKOBOACTBOM YUHUTENs B JIOCTYIHBIX BHJIAX y4eOHO-
MO3HABATEJIbHOM 1€ATEIbHOCTH.

* BBIJIBUTaTh BEPCUU PEIICHUs MPOOIEeMbl, 0CO3HABATh (M MHTEPIIPETUPOBATH B CIIy4ae HEOOXOIUMOCTH)
KOHEUHBIH pe3yabTaT, BbIOMpATh CpEACTBA JOCTHKEHMS IIeNId U3 TNPEUIOKEHHBIX, a TaKkKe HCKaThb HUX
CaMOCTOSITENILHO;

* COCTaBJIATH (MHAMBHUIYAIbHO WU B TPYIIIE) IJIAH PEeLICHHs MPOoOIeMbl (BBIIIOIHEHUS IPOEKTA);

* paboras Mo IJaHy, CBEPSTh CBOU JACUCTBHS C IENBI0 M MPHU HEOOXOIUMOCTH MCHPABIATH OLIMOKU
CaMOCTOSITENILHO (B TOM YHUCIIE U KOPPEKTUPOBATH IUJIAH);

* B JIMAJIOT€ C YYUTEJIEM COBEPIIEHCTBOBATH CAMOCTOSITEIILHO BRIOpAaHHBIE KPUTEPUU OLIEHKH.

Ho3znaseamensnvie YY/I[:

YyeHuk Hay4urcs:

* IPOBOAMUTH HAOIIOEHUE U SKCIIEPUMEHT IO/ PYKOBOJICTBOM YUUTEJNsI; OCYIIECTBIATH OUCK HY>KHOM
nH(pOpMAILINH, UCIIONB3YS MaTepuall ydeOHUKA M CBEACHUS, TIOTyY€HHBIE OT B3POCIIBIX;

* n0ObIBaTh HOBBIE 3HAHUA: U3BJIEKaTh WHGOPMAIUIO, MPEJCTABICHHYIO B pa3HbIX (opmax (TeKcT,
TabIuIa, cCXeMa, WILTIOCTPAIHS U Ap.);

* mepepabaTeiBaTh MOJYyYEHHYIO UWHGOpPMAIMIO: aHAIM3UPOBaTh, CpPAaBHUBATh, TPYHNIUPOBATH,
KIaccu(uIupoBaTh U 00001maTh (PaKTHI U SABJICHUS, ONPEACTATH IPHYUHBI SIBICHUI, COOBITHIA.

* HCII0JIb30BAaTh PUCYHOUHBIE U CHUMBOJIMYECKUE BAPUAHTHI MATEMAaTUUYECKON 3aIUCH;

* KOAMPOBaTh WH(OPMAIMIO B 3HAKOBO-CHMBOJIMYECKOH (popme; mpencTaBiiaTh HHGOpPMAIUIO B BUIC
TeKcTa, TaOJIUIIbI, CXEMBI;

* Ha OCHOBE KOJIMPOBAHUSI CTPOUTH HECIIOKHBIE MOJIETTN (PU3NUECKUX MTOHATHH, 3aJaUHBIX CUTYaIlii;

* CcTPOUTH HebobIKe GU3NYECKUEe COOOIEHUS B YCTHOM hopme;

* IPOBOJIUTH CpaBHEHUE (TI0 OAHOMY HJIM HECKOJIbKMM OCHOBAHUSIM, HATJSITHOE M IO MPEJCTABICHHUIO,
COIOCTaBJIEHUE U TPOTHBOIIOCTABJIEHHUE), TOHUMATh BBIBOJBI, CCIaHHbIE HA OCHOBE CpPaBHEHMUS,

* IPOBOJINTH AHAIIOTHIO U HA €€ OCHOBE CTPOUTH BBHIBOJIBI,

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

* CTPOHTH MPOCTHIE HHAYKTUBHBIC U JISTYKTHBHBIE PACCYKICHHS,

* OCYLIECTBIATH BBIOOp HauOonee >PPEKTHBHBIX CIIOCOOOB pelIeHHs 337ad B 3aBHCUMOCTH OT
KOHKPETHBIX yCIIOBUH;

* JaBaTh OINpeIeIeHUs TOHATHSIM.

Kommynuxamuenwvie YY/I:

Y4eHuK Hay4duTCs:

* CaMOCTOSITETIHHO OpPraHW30BBIBATH YUeOHOE B3aMMOJICHCTBHE B TpymIe (ONpenensaTh OOUIie IemH,
JIOTOBapUBATHCS JIPYT € APYIOM H T. 11.);

* IPHHAMATh AKTUBHOE y4acTHe B pabOTe MmapaMu | TPYIIaMH, UCTIOIb3ys pPeUeBble KOMMYHHKATHBHBIC
CpEe/ACTBa;

* IOITyCKaTh CYIIECTBOBAHHUE PA3IMIHBIX TOUYEK 3PEHHS,

* CTPEMHUTBHCS K KOOPAMHAIMHM PA3IUYHBIX MHEHHH O MaTeMaTH4YeCKHX SBICHUSX B COTPYAHUYECTBE;
JIOTOBaPHUBATKCS, MPUXOIUTH K 00IIEMY pEIIeHHIO;

* HCIOJIH30BATh B OOIIEHUH ITPaBHJIa BEXKIUBOCTH;

* HCTIOJIH30BATh MPOCTHIE PEUEBBIE CPEICTBA JIJISI ITepelavui CBOCTO MHEHUS;

* KOHTPOJIUPOBATh CBOM JICHCTBUS B KOJUIEKTUBHOU padoTe;

* IOHUMATh COJICP’KaHNE BOTIPOCOB M BOCTIPOU3BOANUTE BOIIPOCHL;

* CHeIUTh 3a JEHCTBUAMHU JPYrUX YYaCTHUKOB B IIpoIlecce KOJJICKTUBHOM IO3HABATEIbHOM
TeSTEeTbHOCTH;

* B IUCKYCCHH YMETh BBIIBUHYTH aPTYMEHTHI M KOHTPAPTyMEHTHI,

* YYUTBHCS KPUTUYHO OTHOCHUTHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM IPH3HABATh OIIMOOYHOCTH
CBOETr0 MHEHUS M KOPPEKTUPOBATh €r0;



* TIOHUMasl TO3MLHUIO JIPYroro, pasjinyarh B €ro pedyu: MHEHHE (TOYKY 3pEHHs), J0KA3aTEeNbCTBO
(aprymenTsl), GhakThl (TUIIOTE3bI, AKCHOMBI, TEOPHUH ).

* OCYLIECTBIATH BBIOOp Haubonee >PQPEKTHBHBIX CIIOCOOOB pEIICHHS 33Jad B 3aBHCUMOCTH OT
KOHKPETHBIX YCIIOBHI;

*J1aBaTh ONPEACICHHUS TOHATHUSM.

OﬁIIII/IMI/I NpEeAMETHBIMHU pPE3yJIbTaTaMM oﬁyqe}mﬂ (])n3mce B OCHOBHOM IIKO0JI€ SIBJSIIOTCS:

1. 3aaust 0 mpupoje BaXHEUITUX (DU3MUECKUX SBICHHUHA OKPYXKAIOIIETO MHUpA W IMOHUMAHHE CMBICIIA
(U3NYECKHUX 3aKOHOB, PACKPBIBAIOIINX CBSI3b H3YUCHHBIX SIBJICHUH; YMEHHS IT0JIb30BAThCSI METOJJaMH HayYHOTO
WCCJICIOBAHMS SIBJICHUN TPHPOJBI, MPOBOAUTH HAOJIONCHUS, TUIAHUPOBATH W BBIMNOJHATH SKCIICPHUMEHTHI,
00pabaThIBaTh pe3yabTaThl U3MEPEHUH, TPEACTABISATh PE3yIbTaThl U3MEPEHUH C TOMOIIBIO Ta0IuUIl, TpaQHUKOB
u Qopmyn, OOHapyXUBaTh 3aBUCUMOCTH MEXKIYy (U3MUYECKUMHU BEIMYMHAMH, OOBSICHATH MOITYYCHHBIE
pe3ybTaThI U JIeaTh BBIBOIBI, OIICHUBATH TPAHUIIBI TIOTPEIIHOCTEH Pe3yIbTaTOB U3MEPEHUIA,

2. yMeHUs IPUMEHATh TEOPETHUECKUE 3HAHMSI IO (PH3UKE HA MPAKTUKE, pemaTh (pU3nvecKue 3a1auu Ha
MIPUMEHEHHE TIOJTYYCHHBIX 3HAHUN;

3. yMEHUS W HaBBIKM NPHUMCHATH TOJNyYCHHBIC 3HAHUS /I OOBSCHCHHS TPHHIIMIIOB JCHUCTBUS
BOXHEUIIIMX TEXHUYECKUX YCTPOWCTB, PEIICHUsS MPAKTHYECKUX 3a7ad MOBCETHEBHOW JXU3HHU, O0OCCIICUCHUS
0€30MMacHOCTH CBOCH JKU3HH, PAIIMOHAIBHOTO TIPUPOIONIOH30BAHS H OXPaHbl OKPYKAFOIICH CPEIbI;

4. QopmupoBaHuE YOCKICHHS B 3aKOHOMEPHOH CBSI3M M I03HABACMOCTH SIBJICHUH NPUPOJBI, B
OOBEKTUBHOCTH HAYYHOTO 3HAHHS, B BBICOKOH IICHHOCTH HAyKH B PAa3BUTUU MaTepUATBHOW W JTyXOBHOU
KYJIbTYPBI JIFOJICH;

5. pa3BUTHE TEOPETUYECKOTO MBIIUICHUS Ha OCHOBE (DOPMHPOBAHHS YMEHUH YCTaHABJIUBATH (DAKTHI,
pa3uyath MPUYUHBI U CICICTBHSI, CTPOUTHh MOJICIU U BBIIBUTATh THIIOTE3bl, OTHICKMBATh U (POPMYIUPOBATH
JI0Ka3aTeJIbCTBA BBIIBUHYTHIX THUIIOTE3, BHIBOJIUTH U3 IKCIICPUMECHTAIBHBIX (PAKTOB U TEOPETUUCCKUX MOJICIICH
(bu3nvecKue 3aKOHBI;

6. KOMMYHHKATHBHBIC YMCHHSI JTOKJIAQJIBIBATh O pe3yJbTaTaX CBOETO HCCIICOBAHMS, Y4aCTBOBATh B
JTMCKYCCHH, KPAaTKO M TOYHO OTBEYaTh HA BOIPOCHI, KCIIOJIb30BaTh CHPAaBOYHYIO JIMTEPATYpy W JpYrue
HUCTOYHUKU WH(POPMAITUH.

IlpeaMeTHBIE pe3ybTaThl H3y4YeHus Gpuznku 7-9 kiaacc:

Buinycknux nonyuum 603mMoicHoCmb HAYUUMbCA:

coOroAaTh MmpaBuiia OE30MACHOCTH U OXpaHbl Tpyia IpH padboTe ¢ yueOHBIM U 1a00paTOPHBIM

00opynoBaHUEM;

MIOHUMAaTh CMBIC] OCHOBHBIX (PU3MYECKHMX TEPMHUHOB: (U3HUECKOE TeNo, (U3UUECKOE SIBICHUE,
¢du3nyeckas BeJIMUMHA, €IUHHUIIBI U3MEPEHNUS;

pacrno3HaBaTh Npo0IeMbl, KOTOPbIE MOYXKHO PEIINUTh IPU MOMOILIN (PU3NIECKUX METOJIOB;

aHAJIN3MPOBATh OTACIBHBIE JTalbl NPOBEACHUS HCCIECJOBAHMM W HMHTEPIPETUPOBATH PE3YJIbTAThI
HAOJIIOICHUN U OIILITOB;

CTaBUTh ONBITHl IO HCCIEIOBAHUIO (U3MUECKUX SBICHUN wWin (u3nyeckux cBOHCTB Ten 6e3
MCIOJIb30BAaHUS MIPSIMBIX U3MEPEHUH; IpU ATOM (POPMYJIMPOBaTh NMpolIeMy/3a1ady yueOHOro SKCIIEPUMEHTA;

coOMpaTh YCTaHOBKY U3 IPEJIOKEHHOI0 000PYA0BaHUs; POBOAUTE OIBIT U (POPMYIUPOBATH BHIBOIBI.

Ilpumeuanue. Ilpu mnpoBeNEHUM HCCIETOBAHUS (U3NUYECKUX SIBICHUH H3MEpHUTENbHbIE MPHOOPHI
MCIOJIb3YIOTCS JINIIB KaK JaTYUKH U3MEPEHUsl (PU3NUECKUX BEIUYUH.

3anucy MoKa3aHUi MPsIMBIX U3MEPEHUH B 3TOM Cllyyae He TpeOyeTcsa. MOHUMATh POJIb HIKCIIEPUMEHTA B
MOJIyY€HUU Hay4YHOU MH(pOpMaIuu;

MIPOBOJIUTH MpPsIMbIE U3MEPEHUsT (PU3UUECKUX BETUUMH: BPEMs, pacCTOSHUE, Macca Tena, o0beM, CHUIa,
TeMIlepaTypa, aTMOC(hepHOe AaBICHHE, BIAXHOCTh BO3yXd, HANPSDKEHUE, CUJIa TOKA, PaJUAallMOHHBIA (OH (C
UCMOJIb30BAHUEM JIO3UMETpa); NMPH 3TOM BBIOMpPATh ONTUMAIBHBIA CHOCOO HM3MEpPEHHs M MCIOJIb30BaTh
MIPOCTEUIINE METOABI OLIEHKH ITOIPEIIHOCTEN N3MEPEHUM.

Ilpumeuanue. JIroGast yueOHast mporpaMma J0JKHA 00eCreunBaTh OBJIACHHE NPSIMbIMUA U3MEPEHUSIMHU
BCEX MEPEUUCTICHHBIX (PU3NUECKUX BETHYHH.

NPOBOJIUTH HCCIEJOBaHUE 3aBUCUMOCTEH (U3UUECKUX BEJIMYMH C HCIOJIb30BAHUEM MPSMBIX
U3MEpEHUIl: MpHU 3TOM KOHCTPYHpPOBATh YCTAHOBKY, (PMKCHpPOBATh pPE3YyJbTaThl IMOJYYEHHOM 3aBHUCHMOCTH
(bu3nUecKrUX BETMYMH B BUJE TaOIUI] U TpaMKOB, A€TaTh BBIBOBI 10 pe3yJIbTaTaM HUCCIET0BaHMS;



MPOBOJIUTH KOCBEHHBIE H3MEpPEHUs (PU3UUECKUX BEIMYMH: TPU BBHINOJHECHUHM W3MEPEHUH CcOOHpaTh
SKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, CIENys MNpPEIIOKEHHOW HHCTPYKIUHU, BBIYUCIATH 3HAUYEHHUE BEIMYHHBI U
aHAJIM3UPOBATh MOJTYYCHHBIE PE3Y/IbTAThI C YUETOM 33JaHHOI TOUHOCTH U3MEPEHUI;

AHAIM3UPOBATh CHUTYallMH MPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, y3HaBaTh B HHUX NPOSBICHHE
W3YUCHHBIX (PU3MUECKUX SBICHUNA WIM 3aKOHOMEPHOCTEW W MPUMEHSATh HMMEIOUIMECS 3HAaHUS I HX
OOBSACHEHHS;

NOHMMATh TPUHLIUIBI JCHCTBUS MAaIIMH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB, YCIOBHS HX
0€3011acHOT0 UCIIOIb30BAHUSI B IOBCEAHEBHON KU3HU;

UCIIOJIB30BaTh TPHU BBITIOJHEHUH YYEOHBIX 33Jjad HAYYHO-TIONMYJSIPHYIO JHUTEpAaTypy O (DU3MUYECKUX
SIBJIGHUSIX, CIIPABOYHBIE MaTepualbl, pecypcbl IHTepHeT.

BoinyckHuk noayuum 603mM0M4CHOCHIb HAYUUMBCA:

CTaBUTh OINBITHI MO MCCIEAOBAHUIO (U3MYECKUX SBICHUN WM (U3HUECKUX CBOHCTB Ten Oe3
MCTIOJIb30BAHUS MPSMBIX U3MEPCHUIA;

pu 3ToM (popMyIupoBaTh podaeMy/3aaady yaeOHOTro SKCIIEPUMEHTA,

coOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 000PYA0BAHUSI; IIPOBOAMUTH OMBIT U ()OPMYIHPOBATH BHIBOIBI.
IIpumeyanue. Ilpu npoBeaeHUN UCCIeTOBaHUS (GU3NUYECKUX SBICHUN U3MEPUTENbHBIE IPHUOOPHI UCTIOIB3YIOTCS
JIMIIB KaK JaTYUKH U3MEPEHUST (PU3NUECKUX BEITHYHH.

3anucu Moka3aHui MPSMBIX U3MEPEHUI B 3TOM cilydyae He TpeOyeTcsl. MOHUMATh POJIb IKCIIEPUMEHTA B
MOJyYCHUN HAYIHOU WH(pOpMALINK;

MIPOBOANTH MPSIMbIE U3MEpPEHUsl PU3NUYECKUX BEIMUMH: BPEeMs, pacCTOSHHUE, Macca Tela, 00beM, cuia,
TemIeparypa, arMocepHoe JaBIeHHE, BIAKHOCTh BO3/yXa, HANPsDKEHUE, CHIIa TOKA, paJualMoHHbIN (GoH (C
UCIOJIb30BaHUEM JIO3UMETPA);

IPU 3TOM BBIOMPATh ONTHMAIBHBIN CIOCO0 M3MEPEHHS M UCIOJIB30BATh MPOCTEHININE METOIbI OLIEHKH
MOTPEIIHOCTEN U3MEPEHUH.

Ipumeuanue. JIroGas yaeOHas mporpamMma J0JDKHA 00eCrieunBaTh OBJIAJCHUE TPSIMBIMUA H3MEPEHHUSIMU
BCEX MEPEUUCICHHBIX (PU3NYECKUX BETUUHH.

MPOBOJIUTh HCCIENOBAHUE 3aBHUCUMOCTEH (M3WYECKHX BEIMYUH C UCIOIB30BAHUEM TPSMBIX
U3MEpPEHUIl: MpHU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3YyJbTaThl IMOJYYEHHOW 3aBHUCHMOCTH
(bU3NYeCKUX BETUYMH B BHJIE TAOIHUIl ¥ TPpaUKOB, ENIaTh BHIBOJBI 110 PE3YJIbTATaM UCCIIEIOBAHHS;, TPOBOIUTH
KOCBEHHBIE M3MepeHHs (PU3MUECKUX BEIWYHMH: MPHU BBIMOJHEHUH U3MEPEHHI coOMpaTh HKCIEPUMEHTATbHYIO
YCTQHOBKY, CIEAys TMPEIJIOKEHHOW WHCTPYKIMH, BBIYMCIATH 3HAYCHHWE BEJIMYUHBI W aHATU3UPOBATH
MOJIyUYEeHHBIE PE3YNbTAThl C YUYETOM 33JaHHOW TOYHOCTU W3MEPEHHH; aHaTu3UpOBATh CUTYallUH MPAKTHUKO-
OPHEHTUPOBAHHOTO XapaKTepa, y3HaBaTh B HHUX TMPOSBICHHE W3YYCHHBIX (U3NYCCKUX SIBICHUH WIH
3aKOHOMEPHOCTEH W MPUMEHSATh MUMEIOIIHNECs 3HaHUS A MX OOBSCHEHMs; MOHMMATh MPUHIUIBI JEHCTBUS
MAaIlliH, TPUOOPOB M TEXHHUYECKUX YCTPOWCTB, YCIOBHS HMX O€30MAacHOTO HCIOJB30BAHUS B TOBCEIHEBHOM
KU3HU; WCIOIB30BaTh NMPU BBIMOJHEHUN Y4eOHBIX 3a/1ay HAYYHO-TOMYJSPHYIO JHUTEPATypy O (U3HUECKUX
SIBIICHHSIX, CITPABOYHBIE MaTepHAaIIbI, pecypchl IHTEepHET.

Bovinycknuk noayuum 603mMoMCHOCHMb HAYUUMbCA'

OCO3HaBaTh IEHHOCTh HAYYHBIX HCCIENOBAaHUM, pPOib (U3MKU B PACHIUPEHUU NPEICTABICHUN 00
OKpY>KaloIlleM MUPE U €€ BKJIAJ B YIYUIICHHE KaueCTBa )KU3HU;

WCIIONIb30BaTh MPUEMBI MOCTPOEHUS (PU3UUECKUX MOeNeH, MONcKa U (POPMYITHUPOBKH J0Ka3aTeIbCTB
BBIABUHYTBIX TUIIOTE3 U T eopeTI/IquKI/IX BBIBOJIOB HAa OCHOBEC 3MHI/IpI/I‘~IeCKI/I yCT AHOBJICHHBIX (i)aKTOB;

CpPaBHHMBATh TOYHOCTh H3MEpeHUs (UBNYECKUX BETUYMH TIO0 BEJIMYMHE HX OTHOCHUTEIHHOM
MIOTPEIHOCTH MPHU MPOBEACHUH NPSIMBIX U3MEPEHUN;

CaMOCTOSITENTLHO TPOBOJUTh KOCBEHHBIE HM3MEPEHHUS W UCCIENOBaHHS (PU3UYECKUX BEIUYHH C
UCIOJIb30BAaHUEM PA3JIMYHBIX CIOCOO0OB M3MEpPEHUsS] GU3NYECKUX BEJIMYMH, BHIOMPATh CPEICTBA U3MEPEHHUS C
y4E€TOM HEOOXOJUMON TOYHOCTH H3MEpPEHUH, OOOCHOBBIBATH BBIOOP croOco0a H3MEpEeHHs, aJIeKBATHOTO
MOCTaBJICHHOM 3a/1a4€e, MPOBOJIUTH OLIEHKY JOCTOBEPHOCTH MOJTYUYECHHBIX PE3YJIbTATOB;

BOCIPUHUMATh HH(pOpManMi0 (HU3NYECKOTO COACpX aHUs B HAyYHO-TIONMYISPHOW IUTEpaType H
CpeacTBax MaccoBOW HMH(OpMAalMUM, KPUTHUECKH OIIEHMBATh IOJIYYEHHYI0 HH(POpMAIUIO, aHAIU3Upyd ee
CoJiep>KaHue U JaHHBIe 00 UCTOYHUKE WH(OPMAIIUH;

cOo31aBaTh CO6CTB€HHBI€ IIMCBMCHHBIC " yCTHBIe COO6HI€HI/I$[ 0 (1)I/ISI/ILI€CKI/IX SABJICHUAX HaA OCHOBC
HECKOJIbKUX MCTOYHUKOB MH(OPMAIIUU, COMIPOBOXK/IATH BHICTYIUICHHE MPE3EHTAINEH, YUUThIBasi 0COOCHHOCTH
ayIUTOPHUU CBEPCTHUKOB.

MexaHnueckue siBJeHHUS




Buvinycknuk nayyumca: pacro3HaBaTh MEXaHUYECKHUE SBJICHUSI M OOBSCHATh HA OCHOBE MMEIOITUXCS
3HAHWW OCHOBHBIE CBOMCTBA WJIM YCIIOBUS INPOTEKAHUS OTHUX SIBJICHUN: PAaBHOMEPHOE M HEPABHOMEPHOE
JBH)KEHUE, PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEUHOE IBUAKEHUE, OTHOCUTEIIBHOCTh MEXaHUYECKOTO
JBUKCHHSI, CBOOOTHOE MAJICHHE TEJl, pPABHOMEPHOE JBIKCHUE M0 OKPY>KHOCTH, WHEPIIHSI, B3aUMOJICHCTBHUE TEll,
pEaKTHBHOE [IBIDKCHHE, TIepeaada JJaBICHUS TBEPABIMU TEJIaMH, JXHUIKOCTAMH W Ta3aMu, aTMoc(epHOe
JaBJICHUE, TJIAaBAHUE TEJI, PABHOBECUE TBEPJBIX TEJl, UMEIOIIUX 3aKPEIJICHHYIO OCh BpaICHHS, KOJIeOaTeIbHOE
JBIKEHUE, PE30HAHC, BOJIHOBOE JABHUKEHUE (3BYK);

OIMCHIBATh U3YYCHHBIC CBOWCTBA TET M MEXAHUYECKHE SIBJICHUS, UCIIONB3Ys (PH3NYECKHE BEINYUHBL:
MyTh, IEPEMEILICHHE, CKOPOCTh, YCKOPEHHE, IEpHOo/1 0OpalleHusI, Macca Tella, IJIOTHOCTh BEIIeCTBa, CHiia (Cuia
TSDKECTU, CUJIa YIPYTrOCTH, CUJia TPEHHS ), AaBJICHHE, UMIYJbC Tella, KWHETUYECKas PHEeprusi, MOTeHIMaIbHas
SHEPTHsl, MEXaHu4YecKas pabora, MexaHudeckas MomHocTh, KITJ[ npu coBepriernn paboThl C MCIIOJIb30BaHUEM
MPOCTOT0 MEXaHU3Ma, CHJIa TPEHUs, aMILIUTY/1a, TIEPUOJ U YacTOTa KOJeOaHUM, JITMHA BOJIHBI U CKOPOCThH €€
pactpocTpaHeHHUs; TIPU ONMUCAHUU MPABWIBHO TPAKTOBATh (DU3WUYCCKUM CMBICT HCIOJb3yEeMbIX BEIUYHH, MX
0003HAYCHHS U SIUHUIIBI U3MEPECHHUSI, HAXOIUTh (POPMYIIBI, CBSI3BIBAIOIINE JAaHHYIO (PU3NYCCKYIO BEIMYUHY C
JIPYTUMHU BeTUYMHAMU, BEIYUCIISATD 3HAYCHUE (PU3UMUECKON BEJIMUNHBI;

AHATM3UPOBATH CBOMCTBA TEJ, MEXaHUYECKHE SIBJICHUS M MPOIIECCHI, UCIONIBb3Yys (PU3UUECKHUE 3aKOHBI:
3aKOH COXpaHEHHWs HSHEPTHH, 3aKOH BCEMHPHOTO TATOTCHHS, TMPHUHIMII CYNEPHO3UIIUUA CUJ (HAXOXKICHUE
paBHozelcTBytomel cuibl), I, II u Il 3axkonsl HproTOHA, 3aKOH cOXpaHEHHUS MMITYyjbca, 3aKOH I'yka, 3akoH
[Tackans, 3akoH ApxXuMesa; IpU 3TOM pa3linyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA M €r0 MaTeMaTUYECKOe
BBIPAYKEHHUE;

pa3ianyaTh OCHOBHBIE TMPHU3HAKM UW3YYEHHBIX (U3MUYECKUX MOJeNeil: MaTepuanbHas TOYKa,
WHEpIHAIbHAS CHCTEMa OTCYETa; pemaTh 3aJadd, HCIOJIb3ys (PU3NYECKHE 3aKOHBI (3aKOH COXpPaHCHHS
SHEPIrUH, 3aKOH BCEMHUPHOIO TArOTEHUsA, npuHuun cyneprno3uuuu cui, I, II u III 3akonsl HerotoHa, 3akoH
COXpaHCHUS HWMITYyJIbca, 3aKkoH ['yka, 3akoH [lackams, 3akoH Apxumena) U (GOpMysbl, CBS3BIBAIOIIHC
¢dbusznueckue BeMMYUHBI (IIyTh, CKOPOCTh, YCKOpEHHE, Macca Tejia, IUIOTHOCTh BEIEeCTBa, CUja, JABJICHHE,
UMITyJIbC TeJNa, KUHETHYECKas DSHEPrus, MOTCHIHAJIbHAs JHEPIHs, MEXaHW4ecKas pabdora, MeXxaHHUYecKas
motHocTh, KITJI mpocToro Mexanusma, cuiia TPEHHs CKOJIbKEHUS, KOOPPHUIIMEHT TPEHHS, aMILTUTY1a, TIEPHOT
M 4acToTa KOJIEOAHUM, JIJTMHA BOJHBI U CKOPOCTh €€ paclpOCTPAaHEHHUs): HA OCHOBE aHAJIM3a YCJIOBHS 3aJla4l
3aMuChIBaTh KPATKOE YCIOBUE, BBIACIATH (PU3MUECKHE BETUYMHBI, 3aKOHBI U (DOPMYIIbI, HEOOXOAUMBIE IS €€
perieHus, IPOBOJUThH PACUEThI H OLIEHUBATH PEATbHOCTh MOJIYYCHHOTO 3HaYEHUsT (PU3UIECKOM BEITMUUHBI.

Buinycknux nomyuum 6o3moorcnocms Hayuumvcs: WCMONb30BATh 3HAHUS O MEXAHUYECKHUX SBJICHHUSX B
MTOBCEIHEBHOM JKM3HU JUIsl oOecredeHus Oe30MacHOCTH NpU OOpalieHHH ¢ NpuOOpaMu U TEXHUYECKUMHU
yCTpPOMCTBaMHU, IJII COXPAHEHHs 370POBbS M COONIIOICHUS HOPM SKOJIOTHUECKOTO MOBEICHUSI B OKPYXKAIOIIeH
cpene;

MIPUBOJIUTH MPUMEPHI MPAKTUYECKOTO UCIOJIB30BaHUS (DU3HUECKUX 3HAHUM O MEXaHMYECKHX SBICHUSX
U (Qu3nUecKnX 3aKOHAX; MPUMEPHI HCIOIH30BAHUSI BO30OHOBIISIEMBIX MCTOYHHKOB SHEPTIHH; IKOJIOTHYECKUX
MOCIIEACTBUM UCCIEA0BAHUSA KOCMUYECKOTO IIPOCTPAHCTB;

pasnuyaTh TpaHUIBI MPUMEHHUMOCTH (U3MUECKHMX 3aKOHOB, IIOHUMAaTh BCEOOIIUN XapakTep
(dbyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPaHEHUS MEXaHUYECKOW SHEPTUH, 3aKOH COXPAaHEHUS UMITYNbCa, 3aKOH
BCEMHPHOTO TATOTEHHUS) U OTPAaHUYCHHOCTh MCIOJIb30BAaHUS YaCTHBIX 3aKOHOB (3akoH ['yka, Apxumena u np.);
HAXOJUTh aJEeKBATHYIO MPEIJIOKEHHOHN 3a1aue (U3NYECKyl0 MOJENb, pa3pemiath IpoblieMy Kak Ha OCHOBE®
MMEIOLINUXCA 3HAHUW IO MEXAaHUKE C MCIOJIb30BAHMEM MATEMAaTHYECKOro ammapara, Tak U P [OMOIIU
METO/0B OLICHKH.

TenioBble sIBJICHHS

BobinyckHUK HAy4YUTCS:

pacro3HaBaTh TEIUIOBBIE SIBICHUS U OOBSICHATH Ha 0a3e MMEIOIIMXCS 3HAaHUH OCHOBHBIE CBOMCTBA MU
YCIIOBUSI MPOTEKAaHUSI 3TUX sABIeHUM: nuddy3us, u3MeHeHHe oObeMa Tel NMPU HarpeBaHUU (OXJIAXKACHUM),
OosblIast CAKMMAEMOCTh Ta30B, Majasl COKUMAEMOCTh JKUIKOCTEH U TBEPBIX TEII;

TEIJIOBOE paBHOBECHE, HCIapeHHe, KOHACHCcalus, [JIaBIeHne, KpUCTaIN3alus, KUIeHHEe, BIaKHOCTh
BO3/yXa, pa3JIMYHbIe CIOCOOBI TEIUIoNepenadn (TeIUIONpPOBOIHOCTb, KOHBEKLMS, W3IY4YE€HHUE), arperatHble
COCTOSIHMS BEILECTBA, MOTJIOIIEHNE PHEPTUU NPU UCHAPEHUU >KUIKOCTH W BBIJIETICHHE €€ NMPU KOHJEHCAIUH
1apa, 3aBUCMMOCTb TEMIIEPATYpPbl KUIIEHUS OT JABJICHUS; OIUCHIBATh U3yYEHHBIE CBOMCTBA TEN M TEIUIOBBIE
SBJIGHUS, MCMOJIb3Ys (PU3MYECKHEe BETWYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSISI 3HEPTUs, TemIepaTypa,
yIelbHasi TEIIOEMKOCTh BEIECTBa, YJAeJIbHas TEIJIoTa IUIABJICHUS, yJeNbHAas TEIUIoTa MapooOpa3oBaHMUS,
yaenbHas TeIUIoTa CropaHUsl TOIUIMBA, KO3(PPUIMEHT MOJe3HOro AEMCTBUS TEIUIOBOTO JBUTATENs; IMPHU



OINMCaHWU MPAaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICT MCHOJIB3YEMBIX BEIIMYMH, UX O003HAYECHUS U €IUHHIIBI
U3MEpeHus, HaXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JaHHYIO (DU3MUECKYI0 BEIUYHMHY C JPYTMMH BEIUYHUHAMH,
BBIUUCIIATH 3HaUCHNE (PU3NYECKON BEIIMUMHBI,

AQHAJIM3UPOBATh CBOWCTBA TEJ, TEIUIOBBIE SIBJIEHHWS M IPOLIECCHI, UCIOJb3ysl OCHOBHBIE MOJOXKECHUS
ATOMHO- MOJIEKYJISIDHOTO YYEHHUsI O CTPOCHUH BEIECTBA U 3aKOH COXPaHEHUs YHEPIUH;

pa3ianyaTh OCHOBHBIE IMPHU3HAKU W3YYEHHBIX (PU3MUECKHX MOJENel CTPOEHUs! Ta30B, KHUAKOCTEH H
TBEPIBIX TeEI;

MPUBOJIUTh TPUMEPHI MPAKTUUYECKOIO HCIIOJIb30BAHUA (PU3UUECKHX 3HAHUNA O TEIUIOBBIX SIBJICHUSX;
pemarh 3a7a4yM, MCIOJIb3Ysl 3aKOH COXPAaHEHHs PHEPTUU B TEIUIOBBIX Ipoleccax U (OPMYIIbI, CBSI3bIBAIOIINE
¢bu3nueckrue BeMMYMHBI (KOJIMYECTBO TEIJIOTHI, TEMIIEpPAaTypa, yleidbHas TEeIIOEMKOCTh BEIECTBA, YZelbHas
TEIUIOTAa IUIABJICHUS, yJeNbHAs TEIIoTa MapooOpa3oBaHUs, yJelbHAs TEIUIOTa CrOpaHus TOIUIHBA,
K03 (ULIMEHT MOJE3HOT0 JACUCTBUS TEIJIOBOIO JBUTATENs): HA OCHOBE aHAJIM3a YCJIOBUA 3a/1ayll 3aIllMChIBATh
KpaTKoe YCJIOBHUE, BBIIEIATH (U3NYECKUE BEIWYHMHBI, 3aKOHBI M (POpPMyIbl, HEOOXOIUMBIE IS €€ peIieHUs,
MIPOBOMTH PacyUeThl U OLICHUBATh PEAIbHOCTD IMOJYY€HHOTO 3HAYeHUS (PU3NYECKOM BETUUUHBI.

BBINTyCKHMK IIOJIyYUT BO3MOKHOCTb HAYYUThCS:

HCIOJIb30BaTh 3HAHUS O TEIJIOBBIX SBJICHUSAX B MOBCEIHEBHON KM3HU AJis oOecrieueHus: 0e30MacHOCTH
npu oOpaimieHuy ¢ NMpudopamMu U TEXHUYECKUMH YCTPOWCTBAMH, Ui COXPAHEHHS 3JI0POBbSI U COOJIIOJCHUS
HOPM 3KOJIOTMYECKOTr0 MIOBEICHHSI B OKPYXKAIOLLEH CPeE;

IPUBOJUTH HPHUMEPHl SKOJOTHYECKUX IOCIEACTBUI padOThl JBUTAaTENel BHYTPEHHETO CrOpaHMus,
TEIUIOBBIX U THAPOIJIEKTPOCTAHIIMM;, pa3anuyaTh I'PaHUIBI MPUMEHUMOCTH (U3MUECKUX 3aKOHOB, MOHUMATh
BCeOOImMi xapakTep (QyHZaMEHTANbHBIX (U3MYECKHX 3aKOHOB (3aKOH COXpPAHEHHS SHEPrUM B TEIUIOBBIX
mpoleccax) U OrpaHUYeHHOCTh UCTOIb30BAaHMS YaCTHBIX 3aKOHOB;

HAXO/UTh aJCKBAaTHYIO TNPEAJIOKECHHON 3amaue (QHU3MUECKyI0 MOJENb, pa3pemarb npodjeMy Kak Ha
OCHOBE UMEIOIMXCS 3HAHUHM O TEIUIOBBIX SIBJICHUAX C MCIOJIb30BAHUEM MATEMATUUECKOTO anmnapara, Tak U pu
ITIOMOIIA METOZI0OB OLICHKH.

DJIeKTPpHYECKHEe U MATHUTHBIE SIBJICHUS

BeInnyckHMK Haydures:

pacro3HaBaTh JJICKTPOMArHUTHBIC SBJICHUS U OOBSICHATh HAa OCHOBE MMCIOIIUXCS 3HAHUH OCHOBHBIC
CBOICTBA WU yCi10oBUus NPOTCKAHHUA OTHUX SIBJICHUM: QJICKTpU3auusa TCII, BSaHMOZIefICTBI/Ie 3apsAa0B,
AJIEKTPUUYECKUI TOK M €ro JeHCTBUs (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE), B3aMMOJICHCTBUE MAarHHUTOB,
OJICKTPOMArduTHasA MWHAYKIUA, HeﬁCTBHe MAaroMTHOro I10Jis1 Ha IMPOBOJHUK C TOKOM M Ha ABHXYHIYIOCH
3apsSOHKEHHYIO YaCTHUILy, AEWCTBUE DIEKTPUUYECKOrO TOJS HA 3apsHDKEHHYIO YaCTHILY, SJIEKTPOMArHUTHBIE BOJIHBI,
MPSIMOJINHEHHOE PacTpOCTpaHEHHE CBETA, OTPAKEHHE U TIPEIIOMIICHHE CBETA, JUCIIEPCHUS CBETA;

COCTaBISITh CXEMBI JJIEKTPHUUECKHUX IIeTle C TOCIEeNIOBATENbHBIM M TMapajlieNbHBIM COSIUHEHHEM
JJIECMEHTOB, pPa3Jinyas yCIOBHBIC O0O3HAUEHUS JJIEMEHTOB JJICKTPUUYCCKUX IIeTel (MCTOYHWUK TOKA, KITHOY,
PE3UCTOP, PEOCcTar, JIaMIIOUKa, aMIIEPMETP, BOIBTMETP);

UCTIOJIF30BaTh ONTHYECKHE CXEMBI JIJIsl TOCTPOSHHS N300pKEHHI B IIIOCKOM 3€pKalie U coOmuparomeit
JUH3E;

OIMMUCBbIBATH H3YUYCHHBIC CBOIICTBA TE€I U OJICKTPOMArnuTHBIC ABJICHHA, HWCIOJIb3Yyd (1)I/ISI/I‘I€CKI/I€
BEJIMYMHBI:

DIIEKTPUUYECKUI 3apsij, CHJIa TOKa, AJIEKTPHUECKOE HANpsHKEHHE, DJIEKTPUYECKOE COMPOTHBICHHE,
yIleJdbHOE COMPOTUBJICHHE BEIIECTBA, pab0oTa IEKTPUUECKOTO IMOJISI, MOIUTHOCTh TOKa, POKYCHOE pacCTOSIHUE U
OIITUYCCKad CHJia JIMH3bI, CKOPOCTb 3JICKTPOMArHMTHBIX BOJIH, JJIMHA BOJIHBI 1 4aCTOTa CBETA,

MIpU OINHCAaHUU BEPHO TPAKTOBATh (PU3UYECKUN CMBICT UCIOIB3YEMBIX BEIHYMH, WX OOO3HAYEHUS U
€IMHULIBI U3MEPEHMsI; HaXOoAUTh (OpPMYJbl, CBA3BIBAIOIINME JAaHHYIO (U3UYECKYIO0 BEIMYMHY C JAPYTUMU
BEeJIMYMHAMHU;  AHAU3UPOBATh CBOWCTBA TEN, JJICKTPOMATHUTHBIC SBICHHUS U TPOIECCHI, HCIOIB3YS
¢bu3nvecKkre 3aKOHBI: 3aKOH COXPAaHEHHS JJEKTPUYECKOro 3apsija, 3akoH Oma Ui ydacTka IemH, 3aKOH
Jlxoyns-JleHna, 3akoH TPSMOJIMHEHHOTO pACIpPOCTPAHEHUS CBETa, 3aKOH OTPAKEHHUS CBETa, 3aKOH
MIPEJIOMJICHUS CBETA;

MIPH 9TOM Pa3INyaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA U €70 MAaTEMaTHYECKOE BhIPaKEHHE,

MPUBOJUTH MPUMEPHl MPAKTUYECKOTO HCIOJIB30BaHUS (PU3MUECKUX 3HAHUM O 3JIEKTPOMArHUTHBIX
SIBIICHUSIX;

pemarhk 3a7add, UCHOJIb3ys (hu3mdeckue 3akoHbl (3akoH OMma sl yyacTka 1memnu, 3akoH J[xoyis-
peliaTth 3a1a4u, UCMONB3Ys (pu3ndeckue 3akoHbl (3akoH OMa 7S ydacTka 1enu, 3akon /[xoyns-Jlenna, 3akox
MPSIMOJIMHEHHOTO PaclpOCTPaHEHUsI CBETA, 3aKOH OTPA’KEHUS CBETA, 3aKOH MPEIOMJIEHUS CBeTa) U (HOPMYIIbL,
CBs3bIBatONIME (PU3MYECKHEe BENMUYMHBI (CHJIa TOKa, DOJIEKTPUUECKOE HaMpsDKeHHEe, DJICKTPUUYECKOe



COMPOTHUBIICHUE, YACIHLHOE COMPOTHUBICHHE BEIIECTBA, padOTa AJIEKTPUYECKOTO MO, MOIIHOCTh TOKa,
(hOoKyCcHOE PACCTOSIHME W OINTHYECKas Chjla JIMH3BI, CKOPOCTh JSJEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
9acToTa cBeTa, (OPMYIIBI pacyeTa MEKTPUIECKOTO COMPOTUBICHHS MPH MOCIECI0BATEIFHOM U MapauIeTbHOM
COCIMHEHWH TIPOBOJHUKOB): HAa OCHOBE aHAIM3a YCJIOBHS 3aJladyd 3allMCBhIBaTh KPAaTKOE YCJIOBHUE, BBIACIATH
(du3MUeCKue BEITUYHMHBI, 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIC [UIsl €€ PEIICHUs, MPOBOAHUTH PACYEThl U
OIICHUBAThH PEATBHOCTD IMOJTYYEHHOTO 3HaUYCHUS (PU3NUECKON BETUUMHBI.

BpinycKHHUK MOJYYUT BO3MOKHOCTh HAYUUTHCSI:

WCITOJIB30BaTh 3HAHUSA OO0 3JEKTPOMArHUTHBIX SBJICHHSAX B IOBCEIHEBHOM >KM3HU I OOECIeUCHUs
0€30MacHOCTH TpU OOpalICHUH C MPUOOPaMU M TEXHUYSCKUMH YCTPOMCTBAMH, JJISi COXPAHEHUS 3I0POBbS H
COOJTIOICHUSI HOPM DKOJIOTMYECKOTO TIOBEICHHS B OKPYIKaIOIIEH cpejie;

MPUBOAUTH NMPUMEPHI BIUSHUS 3JICKTPOMATHUTHBIX M3JIYYCHUN Ha YKUBBIE OPraHU3MBbI; pa3iinyaTh
TPaHMIIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHMMATh BCEOOIINHA XapakTep (yHIaMEHTAIbHBIX 3aKOHOB
(3aKOH COXpaHEHHMS JIEKTPUUECKOT0 3apsia) U OrPaHUUYECHHOCTh UCIIOJIH30BAHUS YACTHBIX 3aKOHOB (3akoH OMa
JUTs ydacTKa 1ernu, 3aKoH Jxoyns-Jlenna u ap.);

WCIIOJIb30BaTh MPUEMBI MOCTPOSHUS (PH3UUECKUX MOJENeH, MONCKa U (POPMYTUPOBKH JOKA3aTCIbLCTB
BBIJIBUHYTBIX THIIOTE3 U TEOPETUUYCCKUX BHIBOJIOB Ha OCHOBE SMITUPHUECKH YCTAHOBJIECHHBIX (DAKTOB;

HAXOJWTh AJICKBATHYIO TPEUIOKCHHON 3anade (U3MUECKYI0 MOJEIb, pa3pemaTrh MpolieMy Kak Ha
OCHOBE MMEIOIIUXCS 3HAHUH 00 AJIEKTPOMATrHUTHBIX SIBJICHUSX C HCIIOJIB30BAHMEM MaTEMaTHYECKOTO aIlnapara,
TaK ¥ MpU MOMOIIHA METOJOB OLICHKH.

KBaHTOBBIE SIBJEHHSA

BrinyckHuk HayuuTes:

pacro3HaBaTh KBAaHTOBBIC SIBJICHHSI M OOBSCHATh HA OCHOBE MMEIOIIUXCS 3HAHWA OCHOBHBIE CBOHCTBA
WIM YCIIOBUS TPOTEKAHUS JTUX SIBIICHUH: €CTECTBCHHAs W HWCKYCCTBCHHAsl PaJMOaKTHBHOCTh, O-, B- H Y-
W3ITy4eHUs, BOSHUKHOBEHHE JTMHEHUATOro CIIeKTpa U3IYy4eHUS aTOMa;

ONUCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHHS, HCIOJB3Yysd (DU3NYECKHUE BEIWYUHBI: MAcCCOBOE YHUCIIO,
3apsI0BOE YKCII0, IEPUO/ MoNTypacnaaa, YHeprust GOTOHOB;

P ONTUCAHHUH MMPABUIHHO TPAKTOBATH (PU3MUECKHIA CMBICI UCIIOJIb3YEMBIX BEIMYMH, UX 0003HAYCHHUSI U
€AVMHUIBI H3MEPEHUS;

HaXOIUTh (OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (DH3UYECKYI0 BEIMYMHY C JPYTUMHU BEIUYHHAMH,
BBIYHMCIIATH 3HaYeHUE (PU3UICCKON BEITMYHUHBL;

aHAIM3MPOBATh KBAHTOBBIC SBJICHHSI, UCTIOIB3Ys (DU3MUECKHUE 3aKOHBI M TIOCTYJIAThI: 3aKOH COXPAaHCHUS
SHEPTUH, 3aKOH COXPAHEHHUS DJIEKTPUUYECKOIO 3apsijia, 3aKOH COXPAaHEHUsSI MacCOBOT'O YMCIIA, 3aKOHOMEPHOCTH
M3JIy4CHHS TIOTJIONIEHUSI CBETAa aTOMOM, IMPU ATOM Pa3IHyYaTh CIOBECHYIO (OPMYIHMpPOBKY 3aKOHAa U €ro
MaTeMaTU4eCKOe BbIPAXKEHUE;

pasnuyaTh OCHOBHBIE MPU3HAKY TJIAHETAPHOU MOJIENIA aTOMa, HYKJIOHHON MOJIETTH aTOMHOTO SI/Ipa;

MPUBOAUTH MPUMEPHI MPOSBIECHUS B MPUPOJAE M MPAKTHUECKOTO HCIOJIb30BAHUS PaTUOAKTUBHOCTH,
SIIEPHBIX U TEPMOSIIEPHBIX PEAKIINii, CIIEKTPAIIBHOTO aHAJN3a.

BBINTyCKHUK TOJIyYUT BO3MOKHOCTh HAYUUTHCS:

WCIIONB30BaTh TMOJYyYEHHbIE 3HAHUS B TIOBCEAHEBHOM JKM3HU MpU oOpalieHuu c npudbopamMu U
TEXHUYECKUMH YCTPONUCTBAMHU (CUETYMK HOHUBUPYIOUIUX YACTHUIl, JO3UMETpP), AN COXpPAHEHHUS 3JI0pPOBbS H
COOJTIOJIEHUSI HOPM DKOJIOTHYECKOTO MOBEJICHUSI B OKPYXKAIOIIEH Cpeie; COOTHOCUTH YHEPTHUIO CBS3U aTOMHBIX
sanep ¢ Ae)eKTOM MacChl,

MPUBOJUTH TPUMEPHI BIUSHUS PAJAUOAKTUBHBIX H3JIyYEeHUW Ha JKUBBIE OPTaHU3MBI; MMOHUMATh
MPUHLUI AEHCTBUSA JO3UMETPA U Pa3inyaTh YCIOBHS €r0 UCIOJIb30BaHUS;
MMOHUMATh IKOJIOTUYECKHE MPOOIEMBI, BO3HUKAIOITUE TIPHU UCTIOIB30BAHUH AaTOMHBIX JIEKTPOCTAHITUH,
U TIyTHU PEIIeHHsI 3TUX MPOoOJIeM, EPCTIIEKTHBBI UCTIONB30BaHUS YIIPABISIEMOT0 TEPMOSICPHOTO CHHTE3A.
JIeMEHTBI ACTPOHOMHH

BrinmyckHUK Hay4uTCS:

yKa3blBaTh Ha3BaHUs IUIaHeT COJHEYHOM CHUCTEMBI; pa3jiudaTh OCHOBHBIE MPU3HAKU CYTOYHOIO
BpalleHHs 3Be31HOT0 Heba, aBrkeHus JIyHbl, CoNHIIA U TJIaHET OTHOCUTENBHO 3BE31;

MOHMMATD Pa3IMUUs MEX]y TeIMOLEHTPUYECKON U T€OLEHTPUYECKON cUCTEMaMH MUpa.

BbInyCKHMK TIOJTyYUT BO3MOKHOCTD HayUUThCS:

yKa3bIBaTh OOIIHE CBONCTBA M OTJIMYUS TUIAHET 3€MHOU IPYMIbI U MJIaHET-TUTAHTOB;

Mautbix Tes1 COJTHEeUHOU cHCTeMBbl U OOJBIINX IJIAHET;

MI0JIb30BaThCs KapTOW 3BE3JHOr0 Heba NpU HAONIONCHMSX 3BE3AHOTO Heba; pa3ianyaTb OCHOBHBIE
XapaKTEpUCTHUKU 3B€3]1 (pa3Mep, LIBET, TEMIIEPATYPa) COOTHOCUTH IIBET 3BE3/IbI C €€ TEMIIEPaTypOu;



pa3indaTb rumnoTe3bl O NPOUCXOKICHUN CoJIHEUHOH CHCTEMBI.

2. Coep:kaHue y4e0HOro mpeiMera

QDuzuka u puzuueckue memoosvl U3yUeHus nPUPoObl

®dusnka — Hayka o mpupone. Ousnueckue Tena u spiaeHus. Habmromenue u onucanue (U3NUIECKUX
apiieHuil. Gusnueckuii sxcriepuMenT. MoienupoBaHue sSBJIeHUN U 00beKTOB MpUpoAbl. Dusnueckre BeTUYMHbBI
U UX u3MepeHue. TOYHOCTh M IOIPEIIHOCTh M3MEpeHud. MexIyHapoaHas cuctema eauHul. Pusndeckue
3aKOHBI M 3aKOHOMepHocTU. Du3uka u TexHuka. Hayuneiii meroa nozHanus. Ponb ¢pusuku B hopmupoBanuu
€CTECTBEHHOHAYyYHOU IPaMOTHOCTH.

Mexanuueckue sa61eHUA

Mexanuueckoe IBMKeHHE. MarepuainbHas TOUKa Kak Mojenb (huzmyeckoro tena. OTHOCUTENBHOCTh
MexaHuueckoro npmwkeHus. Cucrema otcueta. DuU3NYECKUE BEIWYUHBI, HEOOXOAUMBIE ISl OMHCAHUS
JBUKEHMSI M B3aUMOCBSI3b MEXIy HMMH (IIyThb, IEPEMEIIEHHE, CKOPOCTb, YCKOPEHHUE, BPEMs JIBMIKEHMUS).
PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEIHOE JBH)KEHHE. PaBHOMEpHOE IBHKEHHE IO OKPYKHOCTH.
Ilepssiii 3akoH HptoToHa 1 nHepius. Macca Tena. IlnotHocTs BenjectBa. Cuita. Enununiel cuisl. Bropoii 3akoH
Herotona. Tpetuii 3axon Hptotona. CBo6ogHOoe nagenue ten. Cuia TsHKecTH. 3aKOH BCEMUPHOTO TATOTEHUS.
Cuna ympyroctu. 3akoH I'yka. Bec tena. HeBecomocTb. CBs3b MeXay CHIJION TSXKECTHM M Maccoil Telna.
Junamometp. PaBHogmelicTtByromas cuna. Cuna tpeHus. Tpenue ckonbxkeHus. Tpenue mnokosi. TpeHue B
pUpoje U TexHuKe. Mimmynbe. 3akoH coxpaHeHus: uMiyibca. PeakTuBHOE BUKeHUEe. Mexanuueckas padbora.
Momnocts. DHeprus. [loTeHunanbHas U kuHeTudeckas sHeprus. [IpeBpaiienne oqHOro BUga MEXaHUYECKON
SHEPTUM B APYrod. 3aKOH COXPAHEHUs MOJHOM MeXaHH4ecKou sHepruu. lIpocTbie MexaHU3MBI. Y CIOBHS
paBHOBECHSI TBEPJOIO TeJa, UMEIOLIEr0 3aKPEIJIEHHYIO OCh JABMXKEHUS. MomeHT cuibl. LleHTp Tsbkectu Tena.
Peruar. PaBHOBecue cuit Ha peruare. Peryaru B Texauke, ObITY U ipupoe. [1oaBrmKHbIE 1 HEMOJBUKHBIE OJIOKH.
PaBeHcTBO paboT MpH MCHOIB30BAHUU MPOCTHIX MEXAHU3MOB («30JI0TO€ TpaBUIIO MeXaHUkn»). Koaddumment
MOJIE3HOTO JAeicTBUs MexaHu3Mma. JlaBiaenue TBepabix Ted. Epununbl usmepenus nasieHus. CrnocoOsbl
n3MeHeHus JaBieHus. JlaBnenue xuakocreil u razos 3akoH [lackans. /[aBieHue )KUAKOCTU HA JHO U CTEHKH
cocyma. CooOmaromuecs cocyasl. Bec Bo3ayxa. Atmocheproe mamienue. M3mepenue atmochepHOro
nanenua. OmnbiT Toppuuennu. bapomerp-anepoun. ATMocdepHOe AaBlieHHE HaA pPa3IMYHBIX BBICOTAX.
I'unpaBnuueckue mMexaHusMbl (Ipecc, Hacoc). [laBieHue KMJIKOCTM M ra3a Ha HNOTPY)KEHHOE B HMX TEJO.
ApxumenoBa cuna. [InaBanue Ten u cynoB Bo3gyxomnaBanue. Mexanuueckue konebanus. [lepuon, yactora,
amruintyna kosneOanui. Pezonanc. MexaHnyeckue BOJIHBI B OAHOPOJHBIX cpedax. J[imHa BOJHBI. 3BYK Kak
MEXaHHMUYEeCKasl BOJIHA. ' pOMKOCTB M BbICOTAa TOHA 3BYKA.

Tennoevie sg1enun

Crpoenue BemiecTBa. ATOMBI M MOJEKY/bl. TenjaoBoe ABM)KEHHE aTOMOB U Mousiekysl. uddysus B
ra3ax, JKUJIKOCTSIX M TBEpAbIX Tenax. bpoyHoBckoe mBuxkeHue. BzaumopelictBue (NpUTSDKEHHE U
OTTaJIKMBaHUE) MOJIEKYJ. ATperaTHbele COCTOSIHUA BellecTBa. Pa3nuuue B CTpOCHUM TBEPABIX T, )KUIKOCTEH U
ra3oB. TemnoBoe paBHOBecue. Temmeparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO XAOTHYECKOTO JBUKEHMS
yacTull. BHyTpeHHss sHeprus. PaboTa u Temionepenada Kak crnocoObl H3MEHEHHsI BHYTPEHHEH SHepruu Tena.
TennonpoBoanocts. Konseknus. M3anydenue. [Ipumeps! Temionepenadn B npupoje u TexHuke. Komnuectso
TEIUIOTHL. Y JieNIbHAs TEIUIOEMKOCTb. Y IEJIbHAs TEIIOTa CTOPaHUs TOIUIMBA. 3aKOH COXPAHEHMsI U ITPEBPALLICHUS
SHEPruM B MEXAHMYECKMX M TEIUIOBBIX Ipoleccax. llnaBieHue u oTBepJeBaHUE KPUCTAUIMYECKUX TeEIN.
VY aenpHas temnora miasiaeHus. Mcnapenne u konaeHcanus. [lormomenue sHeprun npu UCIapeHuy KUIKOCTH
U BblAENIEHUE ee NpH KoHAeHcauuu napa. Kumenwe. 3aBUCMMOCTb TeMIiepaTypbl KHUIIEHHUS OT JaBJICHMS.
VYnenpHas TemaoTa mapoodpazoBaHMs M KOHAeHcanuu. BrnaxnHocTs Bo3ayxa. Pabora rasa mpu pacimupeHum.
[IpeoOpa3oBaHus >HEpruM B TEIUIOBBIX MallMHAax (mapoBas TypOWHA, JBUTaTelb BHYTPEHHErO CropaHus,
peaktuBHbIi aBuratens). KIIJ[ TemnoBoit Mammubl. DKOJIOTMYECKHE MPOOJIEMBbI UCIONb30BAHUS TEIUIOBBIX
MaIIMH.

Inekmpomaznummnole A61eHUA

OnexTpuzanus ¢usnyeckux Ted. B3aumoneilicTBue 3apspkeHHBIX Ted. JIBa poda 3JEKTpUUECKHUX
3apsAA0B. JenMMOCTh 3JEKTPUUYECKOTO 3apsja. JJIEMEHTApHBIM JJIEKTPUUECKUN 3apsii. 3aKOH COXPAaHEHHUs
aneKTpuyeckoro 3apsnaa. [IpoBOJHMKH, MOJYNPOBOAHUKH M H30JSATOPBl DJIEKTPUYECTBA. JIEKTPOCKOI.
DJNeKTpuuecKkoe IMojie Kak ocoObli BHJ Marepuu. HanpsokeHHOCTh anekTpuuyeckoro mons. JledicTBue
ANIEKTPUYECKOr0 TMOJs Ha diekTpuueckue 3apsnel. KonageHcatop. DHeprusi 3JI€KTPUYECKOrO  IMOJIS
KOHJIEHCATOpa. DJNEKTPUYECKUH TOK. VICTOUHMKH 3JIEKTPUYECKOrO TOKA. DJIEKTPUUECKas LIETb U €€ COCTaBHBIE
yactu. HampaBnenue u neiicTBus anekTpuueckoro Toka. Hocurenu snektpuyeckux 3apsiioB B metaiax. Cuna



TOKa. DJIEKTPUUECKOE HAINpPSHKEHHUE. DJIEKTPUUECKOE CONPOTUBIIEHNE TPOBOJAHUKOB. ENUHMIIBI COPOTHUBIIEHUS.
3aBUCUMOCTh CHJIBI TOKa OT HampsbkeHus. 3akoH Oma Uil ydacTKa Ienu. YAEJIbHOE CONPOTUBIICHHE.
Peocratsl. IlocnenoBatensHoe coequHeHne TPoBOHUKOB. [lapannensHoe coequHeHne mpoBOIHUKOB. PaboTa
JJEKTPUYECKOTO TOJIA IO MEPEMEIIECHUI0 J3JIEKTPUYECKUX 3apsJ0B. MOIIHOCTh 3JEKTPUYECKOIO TOKA.
HarpeBaHue npoBOHUKOB JIEKTPUYECKUM TOKOM. 3akoH J[>oyis - JleHna. DnekTpuueckue HarpeBaTelbHbIE U
ocBeTuTeIbHbIE MPUOOPEL. KopoTkoe 3ambikanne. MarautHoe nose. UHayKiys MarHuTHOTo 1ojisi. MarHuTHoe
nosie Toka. OmnbiT Opcrena. MarHutHoe 10j€ IOCTOSHHBIX MAarHuToB. MarHutHoe mosne 3eMilH.
DnekTpoMarauT. MarHuTHOE N0JIe KaTyIIKu ¢ TOKOM. [IpuMeHeHne 351eKTpoMarHuToB. [lelicTBue MarHuTHOro
I0JI1 Ha IPOBOJAHMK C TOKOM U JIBIXKYIIYIOCS 3apsbkeHHyro vactuny. Cuna Ammepa u cuna Jlopenuna.
DJIEKTpOABUTATENb. SIBIICHUE DJICKTpOMAarHuTHOM WHAYKHMSA. Onbitel  ®Dapanes. OJIEKTpOMarHUTHbBIC
konebanus. KonebatenbHbiii KOHTYp. OnekTtporeHneparop. Ilepemennsiii Tok. Tpancdopmarop. Ilepemaua
3NEKTPUYECKON PHEPIUU HA PACCTOSIHUE. DJIEKTPOMArHUTHBIE BOJHBI U UX CBOMCTBA. [ [pMHIIMIIBI paguocBs3u U
TeleBUACHNA. BiusHuE 3JIEKTPOMArHUTHBIX M3Iy4EHUH Ha KUBblE OpraHu3Mbl. CBET — 3JIEKTPOMArHUTHbBIE
BoiHa. Ckopocth cBera. McroyHukM cBeTa. 3aKOH NPSMOJIMHENHOINO pacnpoCTpaHEHUE CBETa. 3aKOH
otpaxxeHus csera. [limockoe 3epkaiio. 3akoH npenomiieHus cBera. JInuzpl. DokycHOE pacCTOSHHUE U ONTUYECKAst
cwia auH3bl. M300paxeHue npeamera B 3epkane u juH3e. OnTtuueckue npubopsl. a3 kak omruueckas
cucrema. Jlucriepcus ceeta. Unrepdepenius u nudpakuus cBera.

Keanmoewvie agnenusn

Crpoenune aromos. [lnanerapnas mozenb aroma. KBaHTOBBIM XapakTep IMOIVIOIIEHUS U HCITyCKaHUS
cBeta atromamu. Jlunenyarsie cnekTpbl. OnbiTel Pesepdopma. CoctaB atomuoro snapa. [IpoToH, HEUTpoH u
AJIEKTPOH. 3aKOH DUHIITEHHA O MPONOPLUUOHATIHLHOCTH MacChl U »Hepruu. Jlepexkt macc W SHEprus CBS3U
aToMHbIX snep. PammoaktuBHOCcTh. llepuon monypacnama. Amnbda-uznydenue. bera- usnyuenue. ['amma-
usnyuyenue. Snepueie peakuuu. Mcrounuku sneprun ConHua U 3Be31. SnepHas sHepreTuka. JKOJIOrHYecKue
po0GsieMbl paboThl aTOMHBIX 3JIeKTpocTaHlui. Jlo3umeTpus. BiusiHue painoakTUBHBIX M3TYYCHUN Ha >KUBBIC
OpPTraHU3MBI.

Cmpoenue u 380110uusn Beenennoii

l'eonenTpuueckass M renvoleHTpUYecKass cucTteMbl Mupa. dusmueckas Hpuposa HEOECHBIX Tell
Conneunoir cuctemsl. Ilpouc-xoxaenue ConHeuHoll cucreMbl. @usnueckas npupojna CoylHIA U 3BE3N.
Crpoenue Beenennoit. OBomouust Beenennoii. ['nnoresa bonbiioro B3pbiBa.

3. TemaTnueckoe IJIAHUPOBAHUE 110 SI_)PBHKC B 7-9 Kiaaccax

Tema KonuyecTtBo 4acos KonTtpouabHbie padoTsl
7 K. 8 KII. Oxt.

Brenenue 3
[lepBoHauaNbEHBIE CBEACHUS O 3
CTPOEHHH BEIEeCTBA
BzaumopeiictBue Ten 11 1
JaBnenue TBEPABIX TE, 9 1
KUJKOCTEH U Ta30B
Pabota u MoHOCTE. DHEpTHst 1
T[ToBTOpeHue 1
TennoBblie ABICHUS 11 1
DNEKTPUUECKUE SBICHUS 12 1
DNEKTPOMArHUTHBIE SIBIICHUS
CBeTOBbIEC ABJIECHUSA 1
[ToBTOpEeHue 2 1
3aKOHBI B3aUMOIENCTBUSA U 11 1
JBUKCHHUS TETl
Mexannyeckue KojeOaHus u 4 1

BOJIHBIL. 3BYK




DIIeKTpOMarHuTHOE T0JIe 7 1
Crpoenue aTomMa 1 aTOMHOTO siJIpa 7 1
Crtpoenue u 3Bosrorus Beenennoit 3 1
[ToBTOpenue 2 1

34 34 34 14
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