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IHosicHUTeIbHAA 3aNMCKA
Pa6ouas nporpamma no ¢gusuke 115 7-9 kiaccon

1.Ilpukaza MunucrepcTBa oopazoBanus u Hayku PO Nel897 ot 17.12.2010 «OO6 yrBepxaeHun
GbenepabHOr0 TOCYIapPCTBEHHOIO 00pa30BaTEILHOTO CTaHIapTa OCHOBHOTO 0011ero oopasoBanus» (B
penakuu ot 29.12.2014r ,c u3MEHEHUSIMU)

2. Yuebnsiii iuian ['bOY OOII Ne 12 r.0. YanaeBck Camapckoii 00s1acTi

3.Pabouas nporpamma. Astopsl: A.B. Ilepsimikun, H.B. ®@unonosuy, E.M. I'yrauk (PaGoune
nporpammbl. dusuka.7-9xin.: yaeOHo-meTonuueckoe mocodbue/ coct. E.H. Tuxonosa.- M.: [Ipoda,
2014).

Yuebuuk: A.B. [I€peinkun, «®uszuka 9 knace»,M., Ipoda

Hcxonsa w3 oOmMX MONOKEHUH KOHLENUMH (U3UUECKOro 00pa3oBaHMs, HadaJbHBIA Kypc
(U3MKK IPU3BaH PeIIaTh CISAYIOIIUE 3a/1a4H:

- co3gaTh yciaoBus Uil (DOPMHUPOBAHMS JIOTMYECKOIO M aOCTPAKTHOTO MBIIUICHUS Y
IIKOJIbHUKOB KaK OCHOBBI UX JdalibHEHUIIETo 3((EeKTUBHOTO O0YICHUS;

- chopMupoBaTh Ha0Op HEOOXOMUMBIX IS JalbHEHIIero oOyueHHsl NpEeAMETHBIX MU
o01IeyuyeOHbIX YMEHUI Ha OCHOBE pEIICHHS KaK NMPEAMETHBIX, TaK U MHTEIPUPOBAHHBIX KU3HEHHBIX
3ajay;

- obecreunTh MPOYHOE M CO3HATENILHOE OBJIAJICHHE CUCTEMOH (PM3NYECKUX 3HAaHUM U yMEHU,
HEOOXOUMBIX /ISl IPUMEHEHUS B IPAKTUYECKON ACATEIbHOCTH, IS U3yYSHHUSI CMEKHBIX JUCLIUIUINH,
IUIs TIPOJIOJKEHUsT 00pa3oBaHMsl; 00eCIeUnTh UHTEIUIEKTyallbHOE pa3BUTHE, C(HOPMUPOBATh KayecTBa
MBILIUICHUS, XapaKTepHbIe I (PU3NIECKOH IEeSITETBHOCTH U HEOOXOIUMBIE JUIS TIOJTHOIICHHOM KU3HU
B OOIIIECTBE;

- chopMupoBaTh MpeCTaBICHUE 00 HIEIX U METOAaX (PU3UKH, O PU3MKE Kak (popme onrcaHus
U METOJE MO3HAHUS OKPYXKAIOLIETO MUPA;

- chopMupOBaTh NpPEACTaBI€HHE O (U3MKE KaK 4YacTU OOIIeUeIOBEYECKON KYIbTYpBHI,
MOHMMaHHEe 3HAYMMOCTH (PU3UKHU /17151 OOLIECTBEHHOTO IpOrpecca;

- chopMHpOBaTh YCTONUMBBIN MHTEpEC K (pr3KKe Ha ocHOBE TUppepeHIIMpOBaHHOTO MOIX01a
K yyarumcs;

- BBIIBUTb M DPAa3BUTh TBOPYECKHME CIOCOOHOCTM Ha OCHOBE 3aJaHMM, HOCSIINX
HEeCTaHJapTHBIN, 3aHUMATEIIbHBIN XapakTep.

1. Tlnanupyembie pe3ybTaThI H3yYeHHs] y9e0HOTO Kypea:

Jluunocmuvimu pe3ynbmamamu 0C80eHUS NPOSPAMMbIL AGNAIOMCAL

- (opMmupoBaHUE KauyecTB MBIIUICHHUs, HEOOXOAMMBIX Ui aJaNnTalMd B COBPEMEHHOM
MHTEJJIEKTYaJIbHOM OOILIECTBE;

- (opMupoBaHHe T[03HABATEIbHBIX HWHTEPECOB, HMHTEIEKTYyalbHBIX W  TBOPYECKUX
CIOCOOHOCTEN ydanmxcs;

- WHTEepeC K pas3IMyYHBIM BHUJAM Y4EOHOH NeATEeNIbHOCTH, BKJIIOYAs 3JIEMEHTHI IMPEeIMETHO-
MCCIIEIOBATEILCKON ACSATEIbHOCTH;

- MOTHMBaUus OOpPa30BaTENbHONW JESATEIbHOCTH MIKOJBHUKOB HA OCHOBE JIMYHOCTHO
OPHEHTHUPOBAHHOTO MTOIX0/1a;

-yOeX/I€HHOCTh B BO3MOXKHOCTH IIO3HaHMUSA TMPHPOJBI, B HEOOXOJUMOCTH pa3zyMHOTO
WCTIOJIb30BAaHUS JIOCTIDKCHU HAYKW W TEXHOJOTHHA JUIA JAbHEHIEr0 pa3BUTHS UYEIOBEYECKOTO
o0liecTBa, yBaK€HHME K TBOpIAM HAyKd M TEXHHUKH, OTHOLIEHHWE K (U3MKE KaK 3JIEMEHTY
o011euenoBeYeCcKOil KyJIbTypHl;

- CaMOCTOSITEIPHOCTh B IIPHOOPETEHHH HOBBIX 3HAHUN W MPAKTUIECKUX YMEHHIT; TOTOBHOCTH K
BBIOOPY KU3HEHHOTO ITYTH B COOTBETCTBHHU C COOCTBEHHBIMH MHTEPECAMHU M BO3MOXKHOCTSIMH;

- (opMHpOBaHUE IEHHOCTHBIX OTHOIIEHUH APYr K IPYTy, YUUTEIIO, aBTOPaM OTKPHITHHA H
M300peTeHUH, pe3yabTaraM OOydYeHHs; - BOCIWTAHHE Ka4yeCTB JIMYHOCTH, OOECTICUMBAIOIUX
COLMAJIbHYIO MOOMIIBHOCTb, CIIOCOOHOCTH MPUHUMATh CAMOCTOSATENbHbIC PEILICHHS;

- OpHEHTanWs HAa NOHMMAaHHE NPEAJIOKEHHH W OIEHOK YYHTeNned W OIHOKIACCHUKOB,
MOHMMAaHKE PUYHH ycIiexa B ydyeoe.

Memanpeomemuvivu  pe3yrbmamamu — M3y4eHUS  Kypca  sBIsercss  (OpPMHUpOBaHHUE
YHUBEpCAJIbHBIX yueOHbIX aercTBuil (VY ).



Pezynamuenvie YY/I:

Y4eHHK Hay4dHuTCs:

* CaMOCTOSITEIPHO OOHApyXKUBaTh W (OPMYIUPOBATH YUCOHYIO TTPOOIEMY, OMPEIEIATh Ieh
Y

* IPUHUMATh Y4eOHYIO 3a/1a4y U CJIeI0BaTh HHCTPYKIIUU YUUTEIIS;

* IJJAaHUPOBATh CBOW JICHCTBUS B COOTBETCTBUU C YYEOHBIMU 3a7adaMd M WHCTPYKIHEH
YUUTEIS;

* BBITIOJIHSAT JICUCTBUS B YCTHOU (hopme;

* YUUTHIBATh BBIJCJICHHbIE YUUTEIEM OPUEHTUPHI IEHCTBUS B y4eOHOM MaTepuae;

* B COTPYAHHMYECTBE C YUUTEIEM HAXOAWUTh HECKOJBKO BapUAaHTOB pELICHUs y4yeOHOU 3a1au,
MIpe/ICTaBJICHHON Ha HATJISIIHO- 0Opa3HOM YPOBHE;

* BHOCUThH HEOOXO/IMMBIE KOPPEKTHBBI B ICUCTBUS HA OCHOBE MIPUHSTHIX MTPABHII;

* IPUHUMATh YCTAHOBJICHHbIE PaBUJIa B IUNITAHUPOBAHUH U KOHTPOJIE CII0C00a PEIeHNUS;

* OCYHIIECTBJISITh IMOLIATOBBIA KOHTPOJb IMOJ PYKOBOJCTBOM YYHTENS B JOCTYIHBIX BHUAAX
yueOHO-103HABATEIbHOMN 1€ATEeIbHOCTH.

* BBIIBUTaTh BEPCUU pEIICHHS TNPOOJIEMBbI, OCO3HaBaTh (M HMHTEPIPETHPOBATH B Ciydae
HE0OXOIMMOCTH) KOHEUHBIN Pe3yNbTaT, BHIOMPATh CPEACTBA JIOCTHKEHUS LENH U3 MPEATOKEHHBIX, a
TaK)K€ UCKATh UX CAMOCTOSITENIbHO;

* COCTaBJIATHh (MHAMBUAYAJIbHO WIM B TpPYIIE) IUIAaH pEIIeHUs MpoOIeMbl (BBITOJIHEHUS
MIPOEKTA);

* paboTas 1o IJIaHy, CBEpSITb CBOU JEHCTBUS C LIEJIBI0O U IPU HEOOXOAMMOCTH HCIIPABIISTH
OLIMOKU CaMOCTOSITENILHO (B TOM YHCIIE M KOPPEKTUPOBATH IUIaH);

* B IMAJIOTE C YYUTEJIEM COBEPILIEHCTBOBATh CAMOCTOATEIbLHO BEIOPAHHBIE KPUTEPUU OLICHKH.

Ilo3nasamenvnoie YY/[:

VYyeHuk HayduTcs:

* IPOBOAUTH HAOIIO/IEHUE U IKCIIEPUMEHT TO0J] PYKOBOJICTBOM YUUTEINS; OCYIIECTBIATH MOUCK
HY)KHOI MH(QOpMaIMH, UCIIOIB3YS MaTepual yueOHUKa U CBEICHHUS, IOJy4YE€HHBIE OT B3POCIbIX;

* N0OBIBaTH HOBBIC 3HAHMS: W3BJIEKaTh MH(GOPMAIUIO, MPEACTABICHHYIO B pa3HbIX (opmax
(Tekcrt, TabnuIa, cxema, WILTIOCTPaIUs U Jp.);

* nepepadaTbiBaTh MOMYYEHHYIO MH(DOpPMAIIMIO: aHATU3UPOBaTh, CPABHUBATh, IPYINIHPOBATH,
KJIacCUPUIIUPOBATh U 0000aTh (DaKThI U SABJICHUS, ONIPEACIIATH IPUINHBI SBJICHHUHN, COOBITHIA.

* HCMOJb30BaTh PUCYHOUHBIE U CUMBOJIMYECKHE BAPUAHTHl MATEMATUUECKON 3aIUCH;

* KOIMPOBATh UH(OPMALIMIO B 3HAKOBO-CUMBOJIMYECKOH (pOopMeE; IPECTABISATh HHPOPMAIUIO B
BU/JIE TEKCTa, TAOIUIIBI, CXEMBI;

* Ha OCHOBE KOJAMPOBAHMSI CTPOUTH HECIIOKHBIE MOAENN (U3NYECKUX IMOHSATHH, 3aJauHbIX
CUTyaLUH;

* CTpOUTH HEOOIbIHE (PU3NUECKHUE COOOIIEHHUS B YCTHOU (hopme;

* MPOBOAUTH CpaBHEHUE (MO OJHOMY WJIM HECKOJbKHUM OCHOBAHMSM, HArisiTHOE M IO
MIPe/ICTAaBICHHIO, COTIOCTABJIEHNE U IPOTUBONOCTABJIEHHE), IOHUMATh BBIBOJIbI, C/I€JIaHHBIE HA OCHOBE
CpaBHEHUS,

* IPOBOAUTH AHAJIOTHIO U HA €€ OCHOBE CTPOUTH BBIBOIBL;

* B COTPYJIHUYECTBE C YUUTEIIEM MPOBOIUTH KIaCCU(PHUKAINIO H3y4aeMbIX O0ObEKTOB;

* CTPOUTH MPOCTHIC UHTYKTUBHBIC U JICTYKTUBHBIC PACCYKICHUS,

* OCYIIECTBISATH BBIOOp Haubonee 3pPEeKTUBHBIX CIIOCOOOB PEIICHUs 3a71a4 B 3aBUCUMOCTH OT
KOHKPETHBIX yCIIOBUM;

* 1aBaTh OMpPEACIICHUS TIOHATHSIM.

Kommynuxamuenwvie YY/I:

VYyeHuk HayuuTcs:

* CaMOCTOSITEIHHO OPraHM30BHIBATh YU€OHOE B3aMMOACHUCTBHUE B IpyMIie (ONpeaesTh o01ue
L[EJIH, OTOBAPUBATHCA APYT C APYTOM H T. 11.);

* MpPUHUMATh aKTHBHOE ydYacThe B paboTe mapamMu W TPYIIaMH, HCIOJB3Yys pPEUYEBBIC
KOMMYHHMKATHUBHBIE CPEJICTBA;

* IONYCKaTh CYILIECTBOBAHKE PA3IMYHBIX TOUEK 3PEHUS;

* CTPEMHUTBHCS K KOOPJIMHAIMU PAa3IMYHbIX MHEHMH O MaTeMaTHYeCKUX SABIICHUSIX B
COTPYIHUYECTBE; JOTOBAPUBATHCS, IPUXOAUTH K OOIIIEMY PEIICHUIO;

* HCII0JIb30BATh B OOIICHUU MIPABUJIA BEKIUBOCTH;



* HCIIOJIB30BATh IIPOCTBIEC PEUYEBBIE CPEICTBA IS IIEPEJadYl CBOCTO MHEHUS;

* KOHTPOJIUPOBATh CBOU JICHCTBHSI B KOJUIGKTUBHOM paboTe;

* IOHUMATh COJEPKAHNE BOIIPOCOB U BOCIIPOU3BOJUTH BOIIPOCHI;

* CIEAUTH 3a JACUCTBHSAMHU JIPYTUX YYACTHUKOB B IPOLECCE KOJUIEKTUBHOM MO3HABATEIbHOU
NESTENbHOCTH;

* B IUCKYCCHUH YMETh BBIJIBUHYTb API'YMEHTBI U KOHTPAPTyMEHTBHI;

* YUUTbCA KPUTHYHO OTHOCHTBCA K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IIPHU3HABaTh
OLIMOOYHOCTh CBOETO MHEHHUS U KOPPEKTUPOBATH €T0;

* IOHMMasl MIO3ULIUIO APYrOro, pa3iuyaTh B €ro peun: MHEHUe (TOUKY 3peHHMs), 10Ka3aTeIbCTBO
(aprymeHnTsl), pakTbl (TUIIOTE3bI, AKCUOMBI, TEOPHUH).

* OCYLLIECTBIATH BbIOOP Hanbosee 3(h(heKTUBHBIX CIIOCOOOB PEIICHNUs 33134 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

*J1aBaTh ONPEACICHUS TOHATHSAM.

O0muMM  npeaMeTHBIMU  pe3yJbTaTaMu 00ydyeHHsi (u3MKe B OCHOBHOM IIKOJIe
SIBJISIIOTCSL:

1. 3aHusa o mpupoje BaKHEHIIMX (PU3MUECKUX SIBJICHUHM OKPYXAlOIIEero MUpa U MOHUMaHUE
cMbIClIa (PU3MUYECKUX 3aKOHOB, PACKPBHIBAIOIIMX CBSI3b W3YUEHHBIX SIBJICHUN; YMEHHUS IOJIb30BaThCS
METOJIaMU HAy4YHOI'O HCCJIEIOBAaHUS SIBJICHUM NPUPOAbI, NPOBOAUTH HAOIIOJAEHUS, IJIAHUPOBATh M
BBINOJIHATE 3KCIEPUMEHTHI, 00pabaThiBaTh pE3yJIbTaTbl H3MEPEHUH, MPEICTABIATh PE3YIbTAThI
M3MEPEHUH C MOMOINBI0 Tabmul, TpagukoB ©u QGopmyl, OOHAPYKHMBATh 3aBHCHUMOCTH MEXKIY
(GU3MYEeCKUMHU BEMYMHAMM, OOBSCHATH IOJIyYEHHbIC pPE3yJbTaThl M JelaTh BHIBOJbI, OLIEHUBATh
TPAHMIIBI TOIPEIIHOCTEN Pe3yIbTaTOB U3MEPEHUN;

2. yMEHUS NPUMEHITh TEOPETHUECKUE 3HAHMA M0 (PU3UKE Ha MPAKTHKE, peliaTh GU3NIECKHue
3aJ1a4 Ha IPUMEHEHUE TIOJyYEHHBIX 3HAHU;

3. YMEHHMSI U HAaBBIKM NPUMEHATH MOJy4YSHHbIE 3HaHUS JUIsl OOBSICHEHUS IPUHILIUIIOB JHCTBUS
BOKHEHIINX TEXHUYECKUX YCTPOWCTB, pEIICHHUsS NPAKTUYECKUX 3aJad IOBCEJHEBHOW >KHU3HH,
obecrieyeHns: 0€30MACHOCTH CBOEW JKM3HHU, DALMOHAIBHOTO NPUPOAOINOIB30BAHUS M  OXpaHbI
OKpY>Karolllen Cpeibl;

4. popmupoBaHue yOex/IeHUs] B 3aKOHOMEPHOM CBSI3U U MO3HABAEMOCTH SIBJICHUN NPHUPOJIBL, B
OOBEKTUBHOCTH HAY4YHOI'O 3HAHHUS, B BBICOKOM IIEHHOCTM HAyKd B Pa3BUTHM MaTepUAlIbHON U
JYXOBHOH KYJIBbTYpPBI JIFOJIEH;

5. pa3BUTHE TEOPETUYECKOI'O MBIIUIEHUS Ha OCHOBE (POPMHUPOBAHUS YMEHUN yCTaHABIUBATh
(akThl, pa3nuyaTh NPUYMHBI U CIEACTBUS, CTPOUTH MOJIEIHM U BBIABUIATH TMIIOTE3bl, OTHICKUBATh U
(GbopMyIMpOBAThH J10KA3aTEIbCTBA BBIBUHYTHIX TMIIOTE3, BBIBOAUTH U3 KCIIEPUMEHTAIBHBIX (DAaKTOB U
TEOpPETUYECKUX MoJienell pu3nueckue 3aKoHbI;

6. KOMMYHHKATHBHBICE YMEHHS [OKJIAIbIBATHh O pe3yibTaTaX CBOETO WCCIIEIOBAHMA,
y4acTBOBaThb B AMCKYCCHH, KPaTKO M TOYHO OTBEUYaThb HA BOIIPOCHI, HCIOJB30BaTh CIIPABOYHYIO
JTUTEpaTypy U Apyrue UCTOUYHUKU UHPOpMAIUH.

IIpeavMeTHbIe Pe3VJILTATHI H3VYeHUsI hu3ukn 7-9 Kiaacc:

BoinycKHUK nomyuum 603MOMCHOCb HAYYUMbBCAL:

co0roAaTh npaBuiIa 0€30MacHOCTH U OXpaHbl TpyAa MPpHU padoTe ¢ y4eOHBIM U TaOOPaTOPHBIM

000pyI0BaHUEM;

MOHUMATh CMBIC]I OCHOBHBIX (PU3MUYECKUX TEPMUHOB: (PU3NUYECKOE TENO, PU3NUECKOE SIBICHUE,
¢busnveckas BeININHA, €TUHHUIIBI H3MEPECHHUS;

pacrio3HaBaTh HpPOOJIEMbI, KOTOPbIE MOXKHO DPEIIUTh MpPU MOMOLIM (DU3UYECKHX METOJIOB;

aHAIM3WPOBATh OT/ACNbHBIC OSTalbl MPOBEACHUS HCCICAOBAHWNH M HHTEPIPETHPOBAThH
pe3yabTaThl HAOIIOAEHUH U OIBITOB;

CTaBUTH OIIBITHI 110 MCCIIEAOBAHUIO (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBOWCTB Ten Oe3
UCTIOJBb30BAHUSL TPSAMBIX HM3MEpPEHHid; NpU 3TOM (QOpPMYJIHMpOBaTh MpobieMy/3anady y4eOHOro
IKCIICPUMEHTA;

coOHMpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMSI; IPOBOIUTH OMBIT U (POPMYITHPOBATH
BBIBOJIBI.



Ilpumeuanue. llpn mnpoBeneHWH UcCCIeNOBaHUS (PUIUUECKUX SBICHUN H3MEpUTENbHbBIE
PUOOPHI UCTIONB3YIOTCS U KaK JaTYNKU U3MEPEHUS (PU3NYECKUX BETHYUH.

3anucu TOKa3aHWKM TPSAMBIX HW3MEPEHHH B JTOM cllydae HE TpeOyeTcs. IMOHWMATh POJib
IKCIIEPUMEHTA B MIOJyYeHUU HAYYHON WH(POpMAIUY;

MIPOBOAUTD MPSIMbIE U3MEpEHUs (PU3NYECKUX BEJIMYUH: BPEMsl, pacCTOSIHUE, Macca Tela, 00beM,
cuia, TeMmmepaTrypa, aTMocepHoe MaBlieHHE, BJIAKHOCTh BO3/yXa, HAINpsDKEHHE, CHJIa TOKa,
paauanuoHHBIA (OH (C HCMOIB30BAHHEM JO3MMETpa); MPHU ATOM BBIOMPATh ONTUMAJbHBINA CIIOCOO
HW3MEPEHHS U UCIIOJIb30BaTh MPOCTEUIIINE METOIBI OLIEHKH MTOIPEIIHOCTEN U3MEPEHUI.

Ilpumeuanue. Jl1obas ydebHas mporpamMma JODKHA oOecredyuBaTh OBJIAJIEHUE MPSMBIMU
M3MEpPEHUSIMU BCEX MEPEUUCIICHHBIX (DU3MYECKUX BEIIUYUH.

MIPOBOJMTH UCCIIEJOBAaHHE 3aBUCHMOCTEH (DPM3MUECKUX BEIUYHMH C HMCIIOJIB30BAHUEM MPSIMbIX
W3MEpPEHUI: TpH OSTOM KOHCTPYHPOBATH YCTAaHOBKY, (DUKCHUpOBAThH pe3yabTaThl IOJYYCHHOMN
3aBUCHUMOCTH (M3UYECKUX BEJIMYUH B BUJEC TaOIuI] M TpaduKoB, AeNaTh BBIBOJBI 10 pe3yjbTaTam
HCCIIEIOBAHUS;

MPOBOAUTh KOCBEHHBIE H3MEpeHHs] (DU3MUECKUX BEJIMYHH: MPHU BBINOJIHEHUH W3MEPEHHM
coOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAysl TMPEIJIOKCHHON WHCTPYKIIMH, BBIYUCIIATH
3HAQUEHHE BEJIIMYMHBI M AHAJIM3UPOBATH IOJYYEHHBIE PE3yJbTaThbl C YYETOM 3aJaHHOM TOYHOCTHU
U3MEpEHU;

aQHAJIM3UPOBATh CUTYallMH MPAKTHUKO-OPUEHTUPOBAHHOTO XapakTepa, Y3HaBaTh B HHX
MPOSIBIICHUE W3YYCHHBIX (DU3UYECKHUX SIBICHUH WM 3aKOHOMEPHOCTEH W TPHMEHSATHh HMMEIOIIUECS
3HAHUA JUIS UX OOBSICHEHNUS,

MOHUMATh TPHHIUIIBI JCHCTBHSI MaIIWH, TPHOOPOB M TEXHUYECKUX YCTPOWCTB, YCIOBHS HUX
0€301acHOT0 UCIIOIb30BAHMS B IOBCEAHEBHON KHU3HU;

WCIIOJIb30BaTh MPU BBIMOJHEHUU YYEOHBIX 3a7ad HAYyYHO-TIONMYJSAPHYIO JIUTEpaTypy o
(bu3NUeCKUX SBICHUAX, CIPABOYHBIE MaTepUabl, pecypchl IHTepHeT.

Boinycknuk nonyuum ¢03mMo0MHCHOCb HAYUUMbCA:

CTaBUTH OMBITHI MO MCCIIENOBAHUIO (PU3MUECKUX SIBICHUNU WM (PU3NUYECKUX CBOMCTB Tesl 0e3
WCIIOJIb30BaHUS PSAMBIX HU3MEPEHUH;

pu 3ToM (GOPMYJIMPOBATh MPoOIeMy/3ajauy y4eOHOIr0 AIKCIIEPUMEHTA;

coOupaTh yCTaHOBKY U3 MPEI0KEHHOTO 000PYIOBAHUS; MPOBOIUTH OMBIT U (HOPMYITUPOBATH
BBIBOJIBL. [Ipumeuanue. llpu mnpoBeAeHUU WHCCIENOBAHUA (DU3NYECKUX SBICHUN HN3MEpPUTEIbHBIC
MpUOOPHI UCTIONB3YIOTCS TUIIb KaK JaTYMKU U3MEPEeHUs (PU3NUECKUX BETHYUH.

3anucu TOKa3aHUW TPSAMBIX HM3MEPEHUN B OTOM cllydae He TpeOyeTcs. MOHUMAaTh pPOJib
AKCIIEPUMEHTA B MOJyUYeHUU HAYYHOU MH(POpMAaIUy;

MPOBOJIUTH TIPSIMBIE HU3MEPEHHUS] (PU3MUECKUX BEIUYUH: BpPEMs, pacCTOsSTHUWE, macca Teda,
o0BeM, cuiia, TemrmepaTrypa, aTMocepHoe AaBlieHHe, BIaXXHOCTh BO3AyXa, HANpsDKEHUE, Chjla TOKa,
paauanroHHbIN (OH (C UCTIOIB30BAHUEM JI03UMETPA);

MIPU ATOM BBIOUPATh ONTUMAIBHBIN CIIOCO0 M3MEPEHUsI M UCTIOIB30BaTh MPOCTEHIIINE METOIbI
OIIEHKH MOTPEIIHOCTEN N3MEPEHU M.

Ilpumeuanue. Jlrobas ydeOHas mporpamMma JOHKHA 0OECNedMBaTh OBJIAJICHUE MPSIMBIMU
U3MEPEHUSIMHU BCEX NEPEUNCICHHBIX (PU3NUECKUX BETUIHH.

MIPOBOJNTH MCCIEIOBAHUE 3aBUCUMOCTEH (PU3UYECKHX BEIMYHUH C UCHOJIb30BAaHUEM MPSIMBIX
W3MEPEHHUI: TIPH OSTOM KOHCTPYHpPOBAaTh YCTAHOBKY, (UKCHpPOBATH pe3yiIbTaThl TOJYYCHHOU
3aBUCHUMOCTH (DM3MUYECKUX BEIMYUH B BUJE TaOIHI] M TpadUKOB, JeNaTh BBIBOJBI MO pe3yabTaTam
WCCTIEOBAaHMS; TIPOBOJUTH KOCBEHHBIE W3MEpEHUS (PU3NYECKUX BEIWMYHMH: TPU BBIOJHEHUU
U3MEpEeHUil CcoOUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEATIOKEHHON WHCTPYKIINH,
BBIYUCIISITh 3HAYEHHWE BEIIMYMHBI U aHAJIM3UPOBATh TMOJYYCHHBIE PE3yJIbTAaThl C YYETOM 3aJaHHOU
TOYHOCTU M3MEPEHM; aHAIM3UPOBATh CUTYallUH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HABATh
B HUX TNpPOSIBICHHE W3YyYEHHBIX (U3UYECKUX SBICHUA WM 3aKOHOMEPHOCTEH U MPUMEHSTH
UMEIOIIUECS 3HAHUS JUISI MX OOBSICHEHHWS;, IMMOHUMATh NPHUHILMUIBI JCUCTBUS MAIWH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB, YCIOBUS HMX O€30MaCHOTO WCIOJb30BaHUS B TOBCEAHEBHOW >KHU3HU;
WCIOJIb30BaTh MPU BBIMOJHEHWU YYEOHBIX 3a/a4 HAYYHO-TIOMYJSPHYIO JTUTEPATypy O (U3HUECKUX
SIBJICHUSIX, CIIPABOYHBIE MaTepuasl, pecypcsl IHTepHET.

Bbmycmmx noJiyuum 603.MOMCHOCHb HAYUUMbCA.



OCO3HaBaTh LIEHHOCTh HAYYHBIX MCCIEJOBAHUM, pOJb (PM3UKU B PACIIMPEHUU MPEACTaBICHUN
00 OKpYy’KaroIleM MUpPE U €€ BKJIAJ B YIyYIICHUE KaueCTBa )KU3HU;

UCMOJb30BaTh IPUEMbI IOCTPOEHUS (PU3MUECKUX MoOJeNed, Moucka U (OPMYIHPOBKH
AO0KAa3aTCJIbCTB BBIABUHYTLIX THIIOTE3 W TCOPCTUYCCKHUX BBIBOAOB Ha OCHOBC OMIIMPUUYCCKU
YCTaHOBJICHHBIX (DaKTOB;

CpaBHHUBATb TOYHOCTb HU3MCPCHUA CI)I/I3I/I‘-I€CKI/IX BEJIMYMH II0 BEJIWYHMHE WX OTHOCHTCILHOM
MOTPEUIHOCTH IIPU IPOBEIECHUH MPSIMbIX U3MEPEHHIA;

CaMOCTOATCIIBHO IMPOBOAWUTHL KOCBCHHBIC U3MCPCHHUA U UCCICAOBAHUA (I)I/I?;I/I‘-IGCKI/IX BCJINYHH C
UCIOJIb30BAHUEM DPA3JIMYHBIX CIIOCOOOB M3MepeHMs (U3NYECKUX BEIMYUH, BBIOMpPATh CPEICTBA
M3MEPEHUs C YIeTOM HEe0OXOIMMOM TOUHOCTH U3MEpEHHii, 000CHOBBIBATH BHIOOP CIIOCOOA M3MEPEHUS,
aJIeKBaTHOT'O MTOCTaBJIEHHON 3ajjaue, IPOBOINUTH OLIEHKY JOCTOBEPHOCTH MOJYUYEHHBIX PE3yJIbTaTOB;

BOCTIPUHUMATH UHPOPMAITHIO (PU3UIECKOTO CONEePKaHUS B HAYIHO-TIOMYIIIPHOU TUTEpAType U
CpeAcTBaXx MaccOBOM MH(pOpPMAaLMU, KPUTHUECKU OLICHUBATh MOJIy4YEHHYI MH()OpMAIUIO, aHAIU3UPYS
ee coJiep)KaHKe U JaHHbIe 00 UCTOYHHUKE WH(OPMAIINH;

co3/1aBaTb COOCTBEHHbIC IHCbMEHHBIE M YCTHbIE COOOIIEHUS O (DU3MYECKMX SIBJICHUAX Ha
OCHOBE HECKOJIbKMX HCTOYHHKOB HH(OpMAIH, COMPOBOXIATh BBICTYIUICHHE IPE3CHTAIIUCH,
YUUTBIBAsi 0OCOOCHHOCTH ayTUTOPUU CBEPCTHHUKOB.

Mexanuuyeckue siBJICHUS

Boinycknuk nayyumca: pacrio3HaBaTb MEXAHWYECKHE SIBICHUS M OOBACHATH HAa OCHOBE
UMEIOIUXCS 3HAHUN OCHOBHBIE CBOMCTBA WJIM YCJIOBMSI IIPOTEKAaHUs 3TUX SIBICHUI: PaBHOMEPHOE U
HEPAaBHOMEPHOE JIBHKCHUE, PAaBHOMEPHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE JBHYKEHUE,
OTHOCHUTEJIBHOCTh MEXAHWYECKOI'0 JBM)KEHUS, CBOOOJHOE MaJeHHE TeJ, PABHOMEPHOE IBM)KEHHUE IO
OKPY’KHOCTH, MHEPLIHSI, B3aUMOJACHCTBUE TEJI, PEAKTUBHOE JBUKEHUE, Iepelada 1aBJICHUs TBEPIbIMU
TeJaMu, XKHUJIKOCTSMU M Ta3aMu, aTMoc(epHOe AaBlieHHe, IJIaBaHUE TeJ, paBHOBECHE TBEPIBIX Tel,
HMMEIOIIUX 33aKPEIJICHHYIO OCh BpallleHusl, KojeOaTeIbHOE IBUKEHUE, PE30HAHC, BOJHOBOE JIBUYKEHUE
(3ByK);

ONMCHIBATh M3YUEHHBIE CBOMCTBA TeJl W MEXaHWYECKUE SIBJICHUS, MCIONb3ysd (PU3NYecKue
BEJIMYUHBI: MyTh, MIEpEMEIEHNEe, CKOPOCTh, YCKOPEHHUE, NMepHo oOpallleHus], Macca Tejla, IIOTHOCTb
BElLIeCTBa, Cwia (cuja TSKECTH, CHJIa YOPYIOCTH, CUJa TpPEHHUA), HaBJICHHE, HMIIYJIbC Tena,
KUHETHYECKasi SHeprus, MOTeHLUUAIbHAs YHEpPrus, MeXaHndyeckas paboTa, MeXaHMYecKash MOLTHOCTb,
KIIJ] mpu coBepuieHnn pabOThl ¢ UCHOIB30BAaHUEM IPOCTOrO0 MEXaHU3Ma, CHJIa TPEHMsI, aMIUIUTY/a,
NepUoJl U YacToTa KojieOaHWil, JJIMHA BOJHBI U CKOPOCTb €€ paclpOoCTpaHEHMs; MPU OMHUCAHUU
MPaBWIbHO TPAaKTOBaTh (U3MYECKUN CMBICT HCIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYEHUS U €AMHUIIBI
U3MEPEHUs, HaXxoAuTh (OpPMYJbl, CBSA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYHMHY C JAPYTUMH
BEJIMYMHAMU, BBIYUCIATH 3HAU€HUE (PU3NYECKON BETMUHHBI;

AQHAJIN3UPOBATh CBOICTBA TeJl, MEXaHUUYECKUE SBJIEHUS U MPOILECCHI, UCOIb3Ys (U3HUECKUE
3aKOHBI: 3aKOH COXPAHEHUs HEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, NMPUHLUII CYNEPHO3ULUN CHII
(maxoxaenue paBHojeicTByomeil cuibl), I, II u 11l 3akonsr HeloTOHA, 3aKOH COXpaHEHHs UMITYIbCA,
3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; IpU 3TOM pa3iinyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U €70 MaTEMaTUYECKOE BBIPAKECHHUE;

pa3ianyaTh OCHOBHBIE NMPU3HAKU H3YYEHHBIX (U3WYECKUX MOJEeNel: MaTephalibHas TOYKa,
MHepLHUalbHas CUCTEMA OTCUETa; pelaTh 3a/1a4M, UCTIONb3Ys (PU3NYECKHE 3aKOHBI (3aKOH COXPAaHEHUS
SHEPTHH, 3aKOH BCEMUPHOIO TATOTEeHHs, NpuHIMN cyneprnozunuu cui, I, II u III 3akonsr HeroToHa,
3aKOH COXpaHeHMs HMIyibca, 3akoH ['yka, 3akoH [lackamsg, 3akoH Apxumena) U (Gopmyisl,
CBs3bIBatOLIME (U3NYECKUE BEIMYMHBI (IIyTh, CKOPOCTh, YCKOpPEHHE, Macca Teja, IJIOTHOCTb
BEILIECTBA, CWJIA, JAABJICHUE, UMIIYJIbC Tejla, KUHETUYECKas DJHEpPrus, I[OTEHLUAIbHAs JHEPIrusd,
MexaHuueckas paborta, mexaHudeckas MmouHocTh, KIIJ[ mpocroro mexaHusma, cuia TpEeHHUS
CKOJIbKEHUS, KOA(POUIMEHT TPEeHHUs, aMIUIUTYHAa, MEePHOA M YacToTa KoyieOaHWd, JUIMHA BOJHBI U
CKOpOCTb €€ PaclpOCTPAHEHUs): Ha OCHOBE aHaJIM3a YCJIOBHUS 3a7aydl 3alChIBaTh KPAaTKOE YCIIOBHE,
BBIICNATh (PU3MUYECKUE BETUYMHBI, 3aKOHBI U (hOpMYJIbl, HEOOXOIUMBIE JJISl €€ PEeIIeHUs, IPOBOJUTD
pacueThl U OLIEHUBATh PEAIbHOCTh MOJIY4YE€HHOIO 3HAaYE€HUS (PU3NUECKON BETMUMHBI.

Buinycknux nonyuum 603MONCHOCMb HAYYUmMbCA. WCIOIb30BaTh 3HAHMA O MEXaHMYECKHX
SBJICHHUSIX B TIOBCEJHEBHOW KHU3HM Ui oOecrieuyeHus: 0e30MacHOCTH MpH OOpallieHnH ¢ MpUOopaMu u
TEXHUYECKMMHU YCTPOMCTBAMHM, Ui COXPAHEHUS 3J0POBbsl M COOJIOACHUS HOPM HKOJOTHYECKOrO
MOBEICHUS B OKPYKAIOLIEN CPELE;



MPUBOJIUTH MPUMEPHl MPAKTUYECKOTO HCIOIb30BaHUS (PU3NYECKUX 3HAHUNH O MEXaHHYECKUX
SIBJIICHUSX U PU3NICCKUX 3aKOHAX; IPUMEPBI UCTIOIH30BAHUS BO3OOHOBIISIEMBIX HCTOYHUKOB YHEPTHH;
9KOJIOTHUYECKHX MOCIIEICTBUI HCCIEN0BAaHUS KOCMUUYECKOTO MPOCTPAHCTB;

pa3nnyarh TPaHUIBl MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, OHMMATh BCEOOLIMH XapakTep
(yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPAaHEHUS MEXaHHMYeCKOM OHHEpruM, 3aKOH COXPaHEHUs
UMITYJIbCA, 3aKOH BCEMHUPHOI'O TATOTEHMS]) M OrPAaHUYEHHOCTb HCIIOJIb30BAHHS YaCTHBIX 3aKOHOB
(3axoH ['yka, Apxumena u 1p.); HaxOJIUTh aJ€KBATHYIO MPEAJIOKEHHOM 3a/1aue (U3HUECKYI0 MOJEIb,
paspemarth npoOiieMy Kak Ha OCHOBE® HUMEIOIIMXCS 3HAHMKA 10 MEXaHHKE C HCIOJIb30BaHUEM
MaTEMaTUUYECKOro anmnapara, Tak U [Py IOMOLIU METOJ0B OLIEHKH.

TenoBble ABJICHUS

BrInTyCKHUK Hay49uTCA:

pacro3HaBaTh TEIUIOBBIC SIBICHUS M OOBACHATh Ha 0a3e HMMEIOUIMXCS 3HAHUKW OCHOBHBIC
CBOWCTBA MWJIM YCIOBMsI IPOTEKaHWs OSTHX sBiIeHUil: nuddys3us, u3MeHeHHe oObeMa Teln IpHu
HarpeBaHuu (OXJIAXKACHUH), OOJbINAs CKHUMAEMOCTh Ta30B, Majas CXUMAEMOCTh JKHIKOCTEH W
TBEPABIX TEI;

TEILNIOBOE PABHOBECHE, HCIAPEHHUE, KOHACHCALMs, IUIAaBICHUE, KPUCTALUIM3AaLUs, KHUIICHHE,
BJIQKHOCTh BO3[yXa, pa3iIUyHble CIOCOOBI TeIuloneperayd (TeIUIONpPOBOJHOCTb, KOHBEKIIHSA,
U3JIy4YEHUE), arperaTHble COCTOSIHUS BELIECTBA, IMOIJIOIIEHUE SHEPTUU IPU HUCHAPEHUU KHUJKOCTH U
BBIICJICHUE €€ IIpM KOHJEHCAalUu I1apa, 3aBUCUMOCTb TEMIIEPATypbl KHIIEHUS OT [aBJICHMUS;
ONMCHIBATh W3YYEHHbIE CBOMCTBA TE€J1 U TEIUJIOBBIE SBJICHUS, WUCIOJIB3YsSd (U3NYECKUE BETUUYUHBDI:
KOJIMYECTBO TEIUIOThI, BHYTPEHHSs OJHEPrus, TeMIleparypa, YyAeldbHas TEIUIOEMKOCTb BEILIECTBA,
ylelbHas TEIUIOTa IUIABJICHUS, yJeNbHas TEIUIOTa MapooOpa3oBaHMsA, yjelbHas TEIUIOTA CTOpaHUs
TOIUIMBA, KOA(Q(UIMEHT IOJEe3HOro ACWCTBUS TEIUIOBOIO IBUraTels; MPU ONHCAHUU INPABUILHO
TPAaKTOBaTh (PU3MYECKHI CMBICT HCHOJB3YEMbIX BEUYMH, UX 0003HAUCHHs M CIMHHIIBI U3MEpPEHHUS,
HaxXoAuTh (OpMyJbl, CBA3BIBAIOIIME JAHHYIO (HU3MUECKYIO BEJIWYMHY C JPYTMMHU BEJIMYMHAMH,
BBIUUCIIATH 3HaUCHUE (PU3MUECKON BEIIMYUHBL;

AHAIM3UPOBATh CBOMCTBA TeEJ, TEIUIOBBIE SIBICHUS M IPOLECCHI, HMCIOJIBb3Ys OCHOBHBIE
IIOJIOXKEHUS aTOMHO- MOJIEKYJIIPHOTIO YYEHHs O CTPOCHMHU BEIIECTBA U 3aKOH COXPAHEHUs DHEPIUY;

pa3nuyaTh OCHOBHBIE TPU3HAKK M3YyYEHHBIX (U3MYECKUX MOJeNeld CTpPOEHUs TIas3oB,
KUJKOCTEH U TBEPABIX TEIl;

NPUBOANUTH TPUMEPBl MPAKTUYECKOTO MCIOJIB30BAaHUS (PU3MUECKUX 3HAHMM O TEIUIOBBIX
SBJICHUAX; pelaTh 3aJadd, HMCIHOJIb3ys 3aKOH COXPAaHEHWS SHEPrud B TEIUIOBBIX IIPOLECCAX H
(dopMyIbl, CBs3bIBAIOLIME (PU3MUECKUE BEIUYMHBI (KOJMYECTBO TEIUIOTHI, TeMIeEpaTypa, yelbHas
TEIUIOEMKOCTh BEILIECTBA, YAEIbHAs TEIUIOTAa IUIABJICHUS, YyHAElbHas TEIUIOTa MapooOpa3oBaHus,
yJelbHas TEIUIOTa CrOpaHusl TOIUIMBA, KOA(QHUIMEHT MOJIE3HOrO JIeHCTBUS TEIUIOBOTO JIBUraTeNs): Ha
OCHOBE aHaJlM3a yCIOBUS 3aJaud 3alUCBhIBaTh KPAaTKOE YCIOBUE, BBIACNATH (PU3MUECKHE BEIMYMHBI,
3aKOHBI U (HOpMYJIbl, HEOOXOIUMBIE JJISl €€ pelIeHus, MPOBOAUTh pacyeThl U OLEHUBATH PEaIbHOCTb
MOJIyY€HHOT'0 3HAaUeHUs (PU3HUECKOIN BEIUYNHBI.

BBIITyCKHMK IIOJIy4UT BO3MOKHOCTb HAYYUTHCS:

HCIOJIb30BaTh 3HAHUS O TEIUIOBBIX SBJICHMSIX B TOBCEJHEBHOW XHU3HU MJsi OOecreueHus
0€30MacHOCTH TNpH OOpaIleHUH C NpUOOpPaMU W TEXHUYECKUMHU YCTPOMCTBAMH, JIi COXPaHEHHS
3JI0POBbsI U COOJIFOJICHHUSI HOPM KOJIOTMYECKOT0 TIOBEACHNUS B OKpYXKAIOILEH cpeie;

IOPUBOANUTH TPHUMEPHl HKOJOTHMUECKUX TIOCIEACTBUN pabOThl JABHUraTteiel BHYTPEHHETO
CrOpaHHs, TEIUIOBBIX M TUAPORJIEKTPOCTAHLUM; pa3inyaTh IPaHULI MPUMEHUMOCTH (PUIUUECKHUX
3aKOHOB, TIOHMMaTh BCeOOIIMH Xapakrep (yHIaMEHTAIbHBIX (U3MUYECKHMX 3aKOHOB (3aKOH
COXPAaHEHHUS SHEPTUU B TEIJIOBBIX MPOIIECCAX ) U OTPAHUYEHHOCTh UCIIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

HAXO/JUTh AJCKBaTHYIO MPEUIOKEHHOU 3ajjaue (PU3MUECKYI0 MOJIeNb, pa3peliaTs MnpodiemMy
KaKk Ha OCHOBE HMMEIOIIMXCS 3HAHWK O TEIUIOBBIX SIBJICHUSAX C HCHOJB30BAHHEM MAaTE€MaTHYECKOTO
anmapara, Tak 1 IIpH IIOMOIIU METO0B OLIEHKHU.

DJIEKTPHYECKHE M MATHUTHbIE SIBJICHUSA

BrIlTyCKHUK Hay49uTCSA:

pacro3HaBaTh 3JEKTPOMATHUTHBIE SIBIEHUS U OOBSCHATH Ha OCHOBE HMEIOIIMXCS 3HAHHUH
OCHOBHBIE€ CBOMCTBA MJIM YCIIOBUS IPOTEKAHUs OTUX SIBICHUMN: DJIEKTPU3ALMA TEJ, B3aUMOACUCTBUE
3aps/10B, MIEKTPUUECKUI TOK U €ro IeHCTBU (TEIUIOBOE, XMMHUYECKOE, MArHUTHOE), B3aUMoJIeiicTBHE
MarHuTOB, 3JEKTPOMAarHUTHAsE MHAYKLUSA, NEUCTBUE MAarHUTHOIO II0JIS HAa IIPOBOJHUK C TOKOM M Ha
JOBYKYIIYIOCS 3apsDKEHHYIO YacTHIly, JEHUCTBHE JJIEKTPUYECKOTO IO Ha 3apsDKCHHYIO YacTHILY,



ANIEKTPOMArHUTHBIE BOJIHBI, MPSIMOJIMHEMHOE pacHpOCTpaHEHUE CBETa, OTPaXEHHE U TMPEIOMIICHHE
CBETa, IUCIEPCHS CBETA;

COCTaBJISITh CXEMBI JJIEKTPUYECKUX LeMeld C TOCIelIOBaTeNbHBIM U HapauleIbHbIM
COCMHEHUEM DJIIEMEHTOB, pa3inyas YCJIOBHbIE OOO3HAYCHHS OHIIEMEHTOB JIIEKTPHUUECKUX IIeTeit
(MCTOYHUK TOKa, KITF0Y, PE3UCTOP, PEOCTaT, IaMIIOUKa, aMIIEpPMETP, BOILTMETD);

UCTIOJIb30BaTh ONTHYECKHUE CXEMBI JUIsI TIOCTPOCHHUS H300pakeHUIl B IUIOCKOM 3€pKaie U
cobOuparoiei JuH3e;

OIKCHIBATh M3YYECHHBIC CBOMCTBA TEJNl M AJICKTPOMATHUTHBIC SBJICHUS, UCTIONB3Yys (PU3UUIECKUE
BEJIMYUHBIL:

SIIEKTPUYECKUI  3apsii, CHJa TOKA, JJIEKTPHUYECKOE  HANpsOHKCHHE, OJIEKTPUUECKOe
COIIPOTHUBIICHUE, YICIbHOE COMPOTUBIICHUE BEIIECTBA, paboTa 3JIEKTPUUECKOTO MO, MOITHOCTh TOKA,
(oKyCHOE paccTOSIHHE M ONTHYECKasi CHJIa JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JAJIMHA BOJHBI
1 4acTOTa CBETa;

IpU OINUCAHUM BEPHO TPAKTOBaTh (PU3UUYECKUN CMBICT HCHOJIB3YEMbIX BEIUYMH, UX
0003HAaYEeHUSI M E€AMHUIIBI MU3MEpEeHHs; HAaXOAUTh (OPMYJIbI, CBS3bIBAIOUINE JAHHYIO (PU3MYECKYIO
BEIMYMHY C APYTUMH BEIMYMHAMH; AHAIU3UPOBATH CBOMCTBA TEJ, SJCKTPOMATHUTHBIC SBICHHS M
MIPOLIECCHI, UCTIONIBb3Ysl (PU3NYECKUE 3aKOHBI: 3aKOH COXpPaHEHUS AJIEKTPUUYECKOro 3apsjaa, 3akoH Oma
JUISL y4acTKa 1enu, 3akoH [[xoying-JIeHna, 3aKkoH MpsSMOJUHEMHOTO PacIpOCTPaHEHUs CBETA, 3aKOH
OTpaKeHUS CBETA, 3aKOH MPETIOMJICHHSI CBETAa;

IIPH 3TOM Pa3inyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M €r0 MAaTeMaTU4YeCKOE BBIPAXKEHUE;

MPUBOJIUTh  MPUMEPbl  MPAKTHUYECKOTO  HCMOJb30BAaHUS  (PU3UYECKUX  3HAHUNA O
ANIEKTPOMATrHUTHBIX SBJICHUSX;

pemars 3a1a4yu, HCIonb3ys (u3nyecKue 3akoHbl (3akoH Oma A ydacTKa IIeNH, 3aKOH
Jxoynsi- pemiath 3aJadd, HCHONB3ysd (U3UYECKHEe 3aKOHbI (3akoH Owma Juisi ydacTKa IIeNH, 3aKOH
Jlxoyns-JleHna, 3aK0H MPSAMOJMHEWHOTO PAacIpOCTPAHEHHsI CBETAa, 3aKOH OTPa)KEHHUsS CBETa, 3aKOH
MPEJIOMIICHHUS CBETa) U (POPMYIIBI, CBS3BIBAIONINE (PU3MUYECKHE BEIMYMHBI (CHJIa TOKA, dJIEKTPUIECKOE
HanpsDKeHHe, DJEKTPUYECKOE CONPOTUBIICHUE, Y/EIbHOE CONPOTUBICHHE BellecTBa, padoTta
AJIEKTPHUYECKOTO TOJISl, MOITHOCTh TOKA, (POKYCHOE PacCTOSHWE M ONTHUYECKAas CHIIA JIMH3bI, CKOPOCTh
ANEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI M 4YacToTa CBeTa, (OPMYIbl pacyeTa DIEKTPHUIECKOrO
COTNIPOTHBIICHUS] TIPU TIOCIIEAOBATEIFHOM M TApaJUIETbHOM COCIUHEHHWH TPOBOJHHKOB): HA OCHOBE
aHallM3a yCIOBHS 3a/la4M 3alHMChIBATh KPAaTKOE YCIOBUE, BBIACIATh (PU3NUECKUE BETUYMHBI, 3aKOHBI U
dbopmysbl, HEOOXOIUMBIE Ui €€ pENIeHHs, IPOBOJAUTh pacdeThl M OLEHUBATh PEATbHOCTh
MOJIYYEHHOTO 3HAUYeHUs (PU3MUECKOI BEIUYNHBI.

BBINTYyCKHUK MOTYYUT BO3MOKHOCTh HAYUUTHCSL:

UCTIOJIB30BaTh 3HAaHUS 00 JJIEKTPOMArHUTHBIX SBJICHUSX B TIOBCEIHEBHON KM3HH JUIS
oOecrnieueHns O€30MACHOCTH MpH OOpalleHuH ¢ NpudopaMu M TEXHUYECKMMM YCTPOWCTBAMH, AJIS
COXPaHEHMs 3/I0POBbsI U COOIIOZCHUSI HOPM SKOJIOTHYECKOT0 MOBEICHUS B OKPYXKAIOLIEH cpefe;

MPUBOJUTh TPHUMEPHI BIIUSHUS SJICKTPOMArHUTHBIX W3JIYYCHHH Ha JKUBBIC OPTraHU3MBL
pa3nuyaTh TPaHHUIBl MPUMEHUMOCTH (PU3UYECKHMX 3aKOHOB, MOHHMMATh BCEOOIIWI XapakTep
(GyHIAMEHTAILHBIX 3aKOHOB (3aKOH COXpaHEHHS OJJIEKTPUYECKOTO 3apsifa) M OrpaHUYEHHOCTh
MCIOJIb30BaHUs YaCTHBIX 3aKOHOB (3akoH OMa JIst ydacTka 1emnu, 3akoH Jxoyns-JIenna u np.);

UCTIONIB30BaTh TIPUEMBI TIOCTPOCHUSI (U3UYECKUX MoJeNnel, IMoucka © (HOPMYITHPOBKH
JIOKAQ3aTeNbCTB  BBIABUHYTHIX THIIOTE3 W TEOPETUYECKUX BBIBOJAOB HA OCHOBE DJMITMPUYECKH
YCTaHOBJICHHBIX (PaKTOB;

HAXOJHUTh aJIEKBATHYIO MPEAJIOKEHHOW 3amaue (U3NYECKYI0 MOJeNb, pa3peliath Mmpooiemy
KaKk Ha OCHOBE WMCIOIIUXCS 3HAHUH 00 DJIEKTPOMATHUTHBIX SBICHHUSAX C HCIOJIH30BAHUEM
MaTEeMaTHYECKOT0 anmapara, Tak U MPH MOMOIIU METOJ0B OIICHKH.

KBaHTOBbIE SIBJICHUSI

BeInyCckHUK Hay4uuTCA:

pacrio3HaBaTh KBAHTOBBIC SIBJICHUS M OOBSCHATH HA OCHOBE MMEIOIIMXCS 3HAHUH OCHOBHBIE
CBOMCTBA WJIM yCIIOBUS MPOTEKAHMS ITUX SIBJICHHUI: ECTECTBEHHAs U HCKYCCTBEHHAsl paJUOAKTUBHOCTb,
-, B- 1 y-u3IIydeHus], BOSHUKHOBEHHUE JIMHEHYATOr0 CIIEKTPa U3IYUYECHUS aTOMa;

ONKCHIBATh M3YYCHHBIC KBAHTOBBIE SIBJICHMS, HCIOIb3Ysl (U3MUECKHE BEITUYMHBI: MacCOBOE
YHCII0, 3apsA0BOE YUCIIO, IEPUO/I MOTypacaa, SHeprust GoTOHOB;

IIpU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UUYECKHM CMBICI HCIHOJB3YEMBIX BEIMYWH, HX
0003HAYCHUS U eTUHHIIBI U3MEPECHUS;



HaXOJIUTh (POPMYIIbI, CBSA3bIBAIOLINE JAaHHYIO (PU3UYECKYIO BEIMUHUHY C IPYTMMH BEIHMUYMHAMU,
BbIYUCIIATH 3HAYCHUC (I)I/I3I/I‘IGCKOI‘/JI BCJINYHHBI,

aHAJIM3UPOBATh KBAHTOBBIC SIBJIICHUS, HCMOJIB3Ys (PU3NYECKUE 3aKOHBI M IOCTYNATHI: 3aKOH
COXpaHEHHs SHEPrHH, 3aKOH COXPAHEHHUS DJIEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUS MacCOBOTO
YKClia, 3aKOHOMEPHOCTH HM3Jy4YeHHs TOTJIONICHHUS CBETa aTOMOM, IPU STOM pas3inyaTh CIOBECHYIO
(opMyIHPOBKY 3aKOHA U €T0 MATEMAaTUIYECKOE BHIPAKCHHE;

pa3ianyaTh OCHOBHBIEC MPU3HAKU IIJIAHETapHOW MOJIEIN aToMa, HYKJIOHHOM MOJENU aTOMHOTO
Aapa;

NPUBOAUTH TMPUMEPHl MPOSIBICHUS B MPUPOAEC U  IMPAKTHUYECKOTO  HCHOJIb30BAHUS
PaaUOAKTUBHOCTH, SIACPHBIX U TEPMOSIEPHBIX PEAKLIUN, CIEKTPAIbHOTO aHAIN3A.

BBINYyCKHUK MOTYYUT BO3MOKHOCTh HAYUUTHCSL:

MCIOJIb30BATh MOJTYYEHHBIC 3HAHUS B IMOBCEIHEBHOW KHM3HU MPHU OOpalIeHHH ¢ MPUOOpaMu H
TEXHUYECKUMH YCTPONCTBAMHU (CUETUMK HOHM3UPYIOIIMX YacTHIl, TO3UMETP), A COXpPaHEHHS
3I0POBbSI M COOJIOACHUS HOPM SKOJIOTHYECKOTO IOBEJCHUSA B OKPY)KAIOWIEH cpene; COOTHOCHUTH
SHEPTHIO CBSA3H aTOMHBIX 1P C AEPEKTOM MaCCHhI;

IMPHUBOJAUTH MPUMCEPLI BIUAHUA PAAUOAKTUBHBIX I/I3J'Iy‘~I€HI/H>'I Ha JXUBBIC OpTraHHU3MbI; IOHUMATb
MIPUHIIMI JEHCTBUS 103UMETPa U pa3inyaTh YCIOBUS €r0 UCTIOIb30BaAHUS;

IIOHUMATh 3KOJOTHYCCKUEC HpO6JI€MBI, BO3HHUKAOONIUMC MpPHU HCIIOJIB30BAHHU aTOMHBIX
ANEKTPOCTAHIIUN, U ITYTU PELIEHUS 3TUX MPOOJIeM, MePCIEKTUBBI UCTIOIb30BAaHUS YIIPABISEMOTO
TEPMOSJICPHOTO CUHTE3a. JJI€MEHThI ACTPOHOMHUH

BbIyCKHHUK HayduTCS:

YKa3bIBaTh Ha3BaHUSA IIJIAHCT CoiHeyHOon CHUCTCMBI; pa3JindaTb OCHOBHBIC NPU3HAKU CYTOYHOI'O
BpallleHus 3Be3JHoro Heba, ABmxkenus JIynol, ConmHIa U MJIaHET OTHOCUTENBHO 3BE3/I;

IMOHUMATDb Pa3JIndus MCKIAY FGHHOHGHTpH‘ICCKOﬁ u FGOHGHTpH‘{eCKOﬁ CUCTCMaMM1 MHpa.

BbIyCKHUK TOTYYUT BO3MOXKHOCTD HAYYUTHCS:

YKa3bIBaTh O6IIII/I€ CBOMCTBA ¥ OTJIMYMS IUIAHET 3€MHOU TPYIIbI U IJIAHET-TUTAHTOB,

ManbiX Tea COMTHEYHON CUCTEMBI B OOJNBIINX TUTAHET;

MOJIb30BaThCA KApTOM 3BE3MHOTO HeOa mpu HAOMIONEHMSIX 3BE3JHOTO0 Heba; paszinyaTh
OCHOBHBIE XapaKTEPUCTHKHU 3Be3] (pa3Mmep, IBET, TEeMIepaTypa) COOTHOCUTH IIBET 3BE3[bl C €e
TEMIIEpPaTypou;

pa3iaryaTh TUIOTE3bl 0 MPOUCX0XKACHUNU CONMHEYHON CUCTEMBI.

2. Coaep:kaHue y4eOHOro nmpeamMera

QDu3uxa u puzuyeckue memoosvl U3yUeHUus NPUPoOObl

Odu3uka — Hayka o mpupoae. Pusznueckue Tena U sBleHus. HabmioneHue M omnucaHue
¢usnueckux spneHuil. Gusndeckuii 3xcnepuMeHT. MoaenupoBaHue SIBICHUH U OOBEKTOB MPHUPOJIBI.
dusnueckue BEIUYMHBI U UX U3MEpeHHe. TOYHOCTh M MOTPELIHOCTh M3MepeHui. MexayHapoaHas
cucrema eauHuil. PU3NYECKUE 3aKOHBI M 3aKOHOMEPHOCTH. Pu3nka U TexHHKa. HaydHblil meTon
no3Hanus. Ponb ¢pusuku B GopMHUpOBaHHUH €CTECTBEHHOHAYUYHOM IPaMOTHOCTH.

Mexanuueckue aenenus

Mexanuueckoe JBIKeHHE. MarepuanbHas ToOYKa Kak MoOJAeIb (PU3NYECKOro  Tena.
OTHOCUTENHPHOCTh MEXaHWYEeCKOTOo JBIKeHHs. Cucrema otcuera. @Ou3nyeckue BETUYHHBI,
HE0OXOIUMBIE JIsl OTIMCAHUS ABUKCHUS 1 B3aUMOCBSI3b MEXAY HUMU (TyTh, IEpEMEIICHHE, CKOPOCTh,
YCKOpEHHE, BpeMsi IBIDKEHUs). PaBHOMEpHOE W PaBHOYCKOPEHHOE TMPSMOJMHEHHOE IBHKCHHE.
PaBHoMepHOe nBHkeHME 1O OKpyxkHocTU. IlepBbiii 3akoH HproToHa w wuHepuwms. Macca Tena.
[InotHocTe BemectBa. Cuna. Enunniel cunel. Bropoi 3akoH Herorona. Tperuit 3akoH HeroTtoHa.
CBobognoe manenue Ten. Cuiia TsHKECTH. 3aKOH BCeMUpPHOTro TiaroTeHws. Cuiia ynmpyroctu. 3akoH
I'yka. Bec tema. HeBecomocTh. CBA3b MEXKIYy CHJION TsSOKECTH W Maccod Tena. JlmHamomerp.
PaBHogelicTByromas cuwia. Cuna tpenus. Tpenue ckonpxenus. Tpenue nokos. Tpenue B npupoae u
TexHuke. Mmmynbe. 3akoH coxpaHeHHs UMIylbca. PeakTuBHOE NBroKeHHME. MexaHuuyeckas padoTa.
Momnocts. DOHeprus. [loTeHuuanbHas W KuUHETHYecKas BHeprus. [IpeBpaiienwe OJHOTO BHAA
MEXaHUYECKOW SHEPruu B JPYrod. 3aKOH COXpPAHEHUA IMOJHOM MexaHudeckoil sHepruu. IIpoctbie
MEXaHU3MBbl. YCIIOBUSI PaBHOBECHUS TBEPJOTO Tela, MMEIOLIEr0 3aKPEIJICHHYI0 OCh JBUXKEHUS.
MowmenT cuibl. LlenTp Tskectu Tena. Peruar. PaBHOBecue cuim Ha peiuare. Pelyaru B TeXHUKE, OBITY U
npupone. [loaBrkHbIE W HEMOJBUXKHBIE ONOKK. PaBeHCTBO paboOT MpH HMCHOIB30BAHUU IPOCTHIX



MexaHU3MOB («30JI0TOe TIpaBUIO MexaHUuku»). KoadduimeHT mone3Horo neicTBHs MeXaHU3Ma.
JaBnenue TBepabix Ten. Enunuilel u3mepenus aapneHus. CrocoObl u3MeHeHus AaBieHus. JlaBneHue
XKUJKocTel U ra3oB 3akoH [lackans. JlaBmeHue KUAKOCTH HA THO U CTeHKH cocyna. Coolmaronuecs
cocympl. Bec Bosmyxa. AtmocdepHoe naBnenue. M3mepenme armocdepHoro namieHus. OTMBIT
Toppuuennu. bapomerp-anepous. ATMochepHoe naBleHUE HA Pa3IMUHBIX BbIcOTax. [ 'uapaBnnyeckue
MeXaHU3MBbI (rpecc, Hacoc). JlaBiaeHue ®KUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX Tello. ApXHUMeoBa
cwia. [InaBanue ten u cynoB BoznmyxomnaBanue. Mexanuueckue konebanus. I[lepuon, wacrtora,
aMIUTUTYy/Aa Kosnebanuii. Pezonanc. MexaHnndeckre BOJIHBI B OTHOPOJIHBIX cpeaax. J{imnHa BomHbL. 3ByK
KaK ME€XaHW4ecKas BOJHA. 'pOMKOCTh U BbICOTA TOHA 3BYKA.

Tennoevie agnenusn

Crpoenue BemecTBa. ATOMBI U MOJIEKYNIbl. TemioBoe [BMKEHHWE aTOMOB M MOJEKYII.
Huddy3us B razax, XUIKOCTSIX M TBEpAbIX Tenax. bpoyHoBckoe aBmxenue. BzaumonelictBue
(IpuTsAKEHHE U OTTAJIKMBAHME) MOJIEKYJ. ArperaTHble COCTOSHMs BellecTBa. Paznuuue B cTpoeHUU
TBEPABIX TeN, XUAKOCTEN M ra3oB. TemnoBoe paBHOBecue. Temmeparypa. CBsA3p TeMmeparypsl CO
CKOpPOCTBIO XaOTHUYECKOTO IBIIKEHHUS 4YacTHll. BHyTpeHHss sHeprusa. Paborta m Temonepenada Kak
CrocoObl M3MEHEHUs BHYTpPEHHEW »Hepruu Ttena. TeruonpoBoaHocTs. Konpekius. M3mydenue.
[Ipumeps! Temsonepenayn B npupoje U TexHuke. KonnuecTBO TEmIOThHL. Y AelbHas TEIIOEMKOCTb.
VY nenbHas TemioTa CropaHus TOIUIMBA. 3aKOH COXPAHEHUS U MPEBPAILECHHS SHEPIHUH B MEXaHUYECKUX
U TEIUIOBBIX mporeccax. I[lnaBneHue m oTBepJAeBaHUE KPUCTAIMYECKMX Tel. YJeNbHas TeIioTa
mnaBieHus. Mcnapenue u KoHjeHcauus. llornonieHue sHEpPruM NpU UCHAPEHUU KUIAKOCTH U
BbIJIEJICHUE €€ MpU KOHJeHcaluu napa. Kunenue. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT JaBJICHHUS.
VYaenvHas TeminoTra mapooOpa3oBaHUA M KOHJEHcanuu. BrnaxkHocTh Bo3ayxa. Pabora rasza mpu
pacmnpenun. IlpeoOpa3oBaHus HSHEpruM B TEIUIOBBIX MAalIMHAX (mapoBas TypOWHA, ABUTaTElb
BHYTPEHHEro CcropaHusi, peakTuBHbIA nBuratens). KIIJ| TemioBoil MammHbL. DKOJIOrHYECKHE
POOJIEMBI HCIIOJIb30BAHMSI TEIUIOBBIX MAIIIHH.

dnekmpomazHummuovie A61eHUA

Onextpuszanus ¢puznyeckux Ten. BzaumoaeiicTBue 3apsokeHHbBIX Tel. J[Ba pojia AIeKTpUYeCcKuX
3apsAnoB. JeMMOCTh 3JIEKTPUYECKOro 3apsiia. OJIEMEHTapHbIM JJIEKTPUUYECKHUN 3apsil. 3aKoH
COXPAaHEHHUs 3JIEKTPUYECKOro 3apsiaa. [IpoBOJHUKH, MOIYNPOBOAHUKU U M3O0JIATOPHI JIEKTPUUYECTBA.
DIEKTPOCKOM. DIEKTpUYEecKoe ToJie KaKk OcoObId BUJ Marepuu. HampsykeHHOCTh 3JEKTPHUECKOTO
nosid. JleficTBUE DIEKTPUUYECKOTO TMOJsl Ha djekTpuueckue 3apsnapl. KonpaeHcatop. OHeprus
AJEKTPUUYECKOTO TMOJs KOHJIEHCATOpa. JJIEKTPUYECKUUA TOK. VICTOUHHMKHM SJIEKTPUYECKOTO TOKA.
DOnexTpuueckas LEeNb M €€ COoCTaBHble 4YacTu. HampaBieHue M AEMCTBUS AJIEKTPUYECKOTO TOKA.
Hocutenn »snektpuueckux 3apsiioB B Meramuiax. Cuila TOKa. DJEKTPUYECKOE HamNpsHKEHHE.
DNEeKTPUUECKOE COMPOTHBICHUE MPOBOJHUKOB. EMUHUIBI CONMPOTUBIEHUS. 3aBUCUMOCTh CHJIbI TOKa
oT HanpspkeHus. 3akoH OMa [ ydacTka ULend. YJIeTbHOE CONpOTUBIEHUE. PeocTaTsl.
[TocnenoBarensHOE coeaMHEHHE TPOBOMHUKOB. [lapamienbHoe coeaMHeHUE MPOBOJHUKOB. Paborta
NIEKTPUYECKOTO TOJIS MO NMEPEMEIIEHUIO NIEKTPUUECKUX 3apsAa0B. MOIHOCTD JIEKTPUYECKOTO TOKA.
HarpeBanue mnpoBOJHHUKOB SJIEKTPUYECKHMM TOKOM. 3akoH Jlxoyns - JleHma. OiekTpuyeckue
HarpeBaTeNbHBIE U OCBETHTENbHBIC MPUOOPHL. KopoTkoe 3ambikanue. MarnutHoe mone. MHIyKIus
MAarHUTHOTO ToJIsl. MarauTHoe 1ose Toka. OnbeIT Dpcerena. MarHUTHOE MOJie MMOCTOSSHHBIX MAarHUTOB.
MarnutHoe mnosne 3eMiau. DJeKTpoMarHut. MarHuTHoe moJsie KaTrymku ¢ Tokom. [IpumeneHue
AJEKTPOMAarHuToB. JlelicTBe MarHUTHOTO MOJIS Ha MPOBOJHUK C TOKOM U JIBIKYILYIOCS 3apsSyKEHHYIO
yactuyy. Cuna Ammnepa u cuia JlopeHua. OnekTpoaBuraTenb. SIBI€HHE HJIEKTPOMAarHUTHOU
uaaykuus.  Omnbeitel  @apazges.  DnekTpoMmarHuTHble  KosneOanusi.  KonebaTenbHBI — KOHTYP.
Onexrporeneparop. I[lepemennsiii Tok. Tpancdopmarop. Ilepemaua snekTpuyeckol SHEPruM Ha
paccrosiHue. DIIEKTPOMAarHUTHBIE BOJHBI U HMX CBOWCTBA. [IpMHIUIBI PaguoCBsI3W U TEIEBHUICHUS.
BnusiHue 31eKTpOMAarHUTHBIX U3JYYEHHI Ha JKHUBbIE OpraHu3Mbl. CBET — 3JEKTPOMArHUTHHIE BOJIHA.
Ckopocth cBera. McToyHMKM cBeTa. 3aKOH NPSMOJIMHEMHOrO paclpoCTPaHEHUE CBETa. 3aKOH
oTpaxkeHus cBeTa. [lnmockoe 3epkano. 3akoH npenomieHus cBera. JImH3bl. POKYCHOE paccTOsSHUE U
onTHYecKas cuia JuH3bL M300pakeHue npeamera B 3epkajie U jauH3e. OnTudeckue npubdopsl. ['na3
Kak ontudeckas cucrema. Jlucnepcus cera. MHTepdepeHms u qudpakius cBera.

Keanmoevie aenenusn

Crpoenne aromoB. Ilmanerapnas wmonenb atoma. KBaHTOBBIM XapakTep TMOTJIOMICHUS U
UCIycKaHus cBera aromamu. JIuneituareie cnektpbl. OnbiTel Pesepdopna. CoctaB aToMHOTO sijpa.
[IpoTOH, HEUTPOH U ANEKTPOH. 3aKOH DUHIITEHHA O MPOMOPIIMOHATILHOCTH MacChl U dHEpTrUu. Jledekt



Macc M 3HEprus CBSI3U aTOMHBIX sifep. PagnoaktuBHOCTh. [lepuon momypacnaga. Anbda-u3iydeHue.
bera- uznyuenue. I'amma-uznyuenue. Snepueie peakuuu. Mcrounuku sHeprun CoslHIA U 3BE3[.
SAnepHasi sHepreTHUKa. DKOJOTHYECKUE TPOOIeMbl pabOThl aTOMHBIX 3JIEKTpocTaHIui. Jlo3umeTpus.
Brusinue pagnoakTUBHBIX U3TyYE€HUN HA KUBBIE OPTraHU3MBI.

Cmpoenue u 380110yusn Bceenennoi

I'eonenTpryeckas u reJuoLeHTpuuecKas cucreMbl Mupa. dusnueckas npupoia HeOECHBIX Tell
Conneunoii cuctemsl. [Ipouc-xoxaenue Comneunoit cucrembl. @usznueckas npupoaa ConHIla U 3Be31.
Crpoenue Beenennoil. OBomonusa Beenennoi. ['unoresza bonbsioro B3peiBa.

3. TemaTnyeckoe MJIAHNPOBAHNE 110 (1)1/13I/IKe B 7-9 Kjaccax

Nem.m

Tema

KoanaecrBo

qHacos

KonTp.pab.

JIab.pab.

Triacce

Sxaacce

9xmacc

Beenenne

6

nCpBOHa‘-]EU'I]}Hb]C
CBEOCHHA O CTPOCHHH

BCIICCTBA

6

Bzaumoneiicteus Ten

22

JaBnenue TBEpabIX TEI,

HHUIKOCTEH U ra3oB

18

Patora 1 MOLLIHOCTS.

DHeprus

13

IToBTOpeHue

TennoBble ABIEHHUA

23

QHCKT']'JH‘-ICCKHC ABJICHHA

29

DNMEKTPOMATHHTHBIS

ABIICHHA

10

CeeToBbIC ABICHHS

10

11

IMoeTOpenue

12

3aKOHbBI B3aHMOIEHCTBHS

H OBHWCHHA TEI

34

13

Mexanuueckue

KOneOaHHus U BOJIHBL.

3ByK

15

g_ﬂCKTp()NI'd]"HHTHUC moJae

25

CTpUCHI‘]C arTomMa H

ATOMHOIO A0pa

20

16

CTpUCHI‘]C H BOJNMHLHA

[ToBTOpeHue

Htoro

68

68

102

12

27
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