«YTBepKICHO»

PaccmoTpero Ha 3acenanuu Hupextop MBOY OOIII c.Bagunck
IIeIarorn4ecKoro CoOBeTa

npotokoa Nel 0128.08.17r / BecniasioB C.A/.

ITpuka3z Ne 115-1 ot 28.08.17r

IIporpamma
OCHOBHOI'0 0011ero 00pa3oBaHus Mo (pu3nKe



IIporpamma ocHoBHOTO 0011IeTO OOpa3oBaHus MO (PU3UKE pazpaboTaHa HA OCHOBE HOPMAMUBHBIX OOKYMEHMO8.

1. OcHoBHo# 00pa3oBarensHOM nporpammel MBOY OOIII ¢. Bagunck

2. [TpumepHOIt TIporpaMMbl IO GH3HKE st 7-9 KIIaCCOB OCHOBHOM IIIKOJIBI, IOJrOTOBJICHHAS B paMKax npoekTa «Pa3paboTtka, anpobanus 1 BHe-
npenne @I'OC obmiero odpa3zoBanus BTOpOro mokoyieHus» - Mocksa «IIpocsemenuey, 2010r

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA, KYPCA
(IIO0 TOJAM OBYYEHMUS)
7 KJIACC

JIMYHOCTHBIMH pe3yJibTaTaMM U3y4eHHs Kypca «DPu3uka» B 7-M Kiiacce siBiseTcst opMUpOBaHUE CIETYIONX YMEHUI:
1. Ompenenars U BbICKa3bIBaTh M0 PYKOBOACTBOM Il€Jarora camble oOIIue AJs BCeX JIOAEH MpaBuia MOBEAECHUS IPU COTPYAHUUYECTBE
(3THYECKUE HOPMBI).
2. B npemioxkeHHBIX MeJaroroM CUTYyalusX OOLIEHHUS U COTPYIHUYECTBA, ONUPAsCh Ha OOIMe AJIs BCeX MpaBuiia MOBEACHUS, JelaTh Bbl-
00p, TIpHU MOAJIEPIKKE APYTHX YIACTHUKOB TPYIIIBI U MIEIarora, Kak NOCTYIHUTh.
3. CpencTBoM IOCTUKEHUS 3TUX PE3YIbTATOB CIYKHUT OPraHU3alUs] Ha YPOKE NapHO-TPYIIIOBON pabOTHI.
MeTtanpeaMeTHBIMH pe3yJabTaTaMH U3ydeHHs Kypca «Du3uka» B 7-M Kiacce sSBISIOTCS (OPMUPOBAHUE CIEAYIOMNX YHUBEPCAIBHBIX YIEOHBIX JICH-
ctBuil (YY ).
Pezynamuenvie YY/I:
Onpenensats U GOpMYIUPOBATH 1€ AEATEIBHOCTH HA YPOKE.
[IporoBapuBark 1OCIEI0BATEIBHOCTD ACUCTBUI HA YPOKE.
VY4uThCS BBICKA3bIBaTh CBOE MPENOI0KEHNE (BEPCHIO) HA OCHOBE paboThl C MILTIOCTpaIel yueOHuKa.
VYuurtbcest paboTaTh 10 NPEVIOKEHHOMY YUUTEIEM ILJIaHy.
CpenctBoM GOpMHPOBAHUS ITUX JIEHCTBUIN CITYKUT TEXHOJIOTHS MPOOIEMHOT0 AUAjIora Ha 3Talne U3yuyeHUsl HOBOro MaTepHaa.
Y4uuTbcs OTIINYATh BEPHOE BBHIIIOJHEHHOE 33JIaHUE OT HEBEPHOTO.
Y4UTbCS COBMECTHO C YYUTENIEM U IPYTMMH YYEHUKaMH J1aBaTh YMOLMOHAIBHYIO OLIEHKY JEATEIbHOCTHU KJIacca Ha YPOKE.
. CpenctBoM (opMUPOBAHUS 3TUX JEHCTBHUI CIYKUT TEXHOJIOTHS OLICHUBaHUS 00pa30BaTENbHBIX JOCTUKEHHUH (yueOHBIX yCIIEXOB).
Ilo3naeamenvnvie YY/I[:
OpueHTHpOoBaThCA B CBOEH cHCcTEME 3HAaHUM: OTIMYaTh HOBOE OT yXK€ U3BECTHOT'O C MTOMOIIBIO YUUTENSL.
1. /[lenaTh npenBapuTeNbHbIH 0TOOP MCTOUHMKOB HH(POPMAILIUU: OPUEHTUPOBAThCA B yueOHHMKE (Ha pa3BoOpoTe, B OIJIaBICHUH, B CIIOBape).
2. JloObIBaTh HOBBIC 3HAHHS: HAXOJUTH OTBETHI Ha BOIPOCHI, MCIIOJIb3Ysl YICOHHK, CBOW JKU3HEHHBIN OMBIT U HH()OPMAIHIO, TIOTYICHHYIO
Ha YpOKE.
3. TlepepabaTeiBaTh MOTYYCHHYIO HH(OPMAIIHIO: JIENIATh BHIBOJIBI B PE3YJIbTaTe COBMECTHON pabOTHI BCETo Kilacca.
4. TlepepabaTbIBaTh NOJYYEHHYIO HH()OPMAIIMIO: CPAaBHUBATH U KIACCU(PHUIIMPOBATH.
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5. TIpeobOpa3zoBbiBaTh HH(MOPMAIUIO U3 OJTHOM (HOPMBI B IPYTYIO: COCTABIATh (PU3NYECKUE PACCKA3bl U 3a7a4d Ha OCHOBE MPOCTEUIINX (U-
3MYECKHX MojeNel (IPeIMETHBIX, PUCYHKOB, CXEMaTHYECKHX PUCYHKOB, CXEM); HaAXOMUTh M (OPMYJIMPOBATH PEUICHHUE 3a/1a4d C ITOMOUIBIO
MPOCTEHIINX Mozelnel (MpeAMETHBIX, PUCYHKOB, CXEMaTHYECKHX PUCYHKOB, CXEM).

6. CpencrBom (GopMHUPOBAaHUS 3TUX JCHCTBUHN CIYXHUT ydyeOHBIN MaTepHal U 3aJaHus yueOHHKA, OPHEHTUPOBAHHbIC HA JIMHUH Pa3BUTHA
CpeICTBaMH MpeaMeTa.

Kommynukamuenvie YY/[:

1. JloHecTu CBOIO MO3ULIHUIO 10 APYTUX: OQOPMIISATH CBOIO MBICIH B YCTHOM U MUCHbMEHHON peuu (Ha YPOBHE OJHOTO MPEIIOKEHUS WIN He-
OOJIBIIIOrO TEKCTA).

2. CnymaTh ¥ IOHUMATh pedb IPYTHX.

3. YwuraTh U nepecKa3bIBaTh TEKCT.

4. CpenctBoM (HOpPMHPOBAHHS ITUX IECHCTBUHN CITY)KUT TEXHOJIOTHS ITPOOJIEMHOTO Jirajora (Mmo0yX TaroIIHid U TIOIBOISIIINAN JHATIOT).

5. CoBMecCTHO JJOTOBapuBAaThCA O MpaBUiIax OOLICHHS U MTOBEACHUS B LIKOJIC U CIIEA0BATh UM.

6. YuuTbCA BBHINONHATH Pa3IMYHbIC POJIU B rpymIe (JInAepa, UCTIOTHUATEIS, KPUTHKA).

7. CpenctBoM hopMHpOBaHUS ITUX JCHCTBHUI CIY>KUT OpraHu3aius paboThl B Mapax U MalbIX rpynmnax (B METOAMYECKUX PEKOMEHIAINIX
JaHBI TAKUE BAPUAHTHI POBEICHUS YPOKOB).

IIpenmeTHbIMHU pe3yJibTaTaMu U3ydeHHs Kypca «DPu3nka» B 7-M KJacce SBISIOTCS GOPMUPOBAHUE CIEAYIONUX YMEHHI:
1-i ypoBenb (He0OX0AMMBbIii)
CeMuKnaccHuK Hayuumcs:

Ilonumams cmvicn NOHAMULL:
£ (Qusmnueckoe sBICHUE, PU3MUECKUI 3aKOH, PU3NUECKUE BETMUNHBI, B3AaUMO/ICHCTBHUE;
£ cMbIcT (PU3HYECKUX BEITMYMH: ITyTh, CKOPOCTh, Macca, IUIOTHOCTh, CHJIa, IaBJIeHNE, padoTa, MOITHOCTh, KWHETHYECKast DHEPTUsl, TOTEHIH-
aJIbHas SHEPrus, KOAPPUIHUEHT MMOJIE3HOT0 JeHCTBUS;
CMBICT QU3UYECKUX 3AKOHOB:
£ 3axoH [lackans, 3akoH Apxumena.
2-il ypoBeHb
CeMuKnaccHuK noayyum 603MOMHCHOCHLb HAYUUMbCA:
- cobupams yCTAaHOBKHU JJIs1 SKCIIEPUMEHTA 110 ONMCAHUIO, PUCYHKY U IPOBOIUTH HAOIIOACHUS N3y4aeMbIX SBJICHU;
- usMepsams Maccy, 00bEM, CHITY TSHDKECTH, PACCTOSIHHUE; TIPEACTABIIATh PE3YyIbTaThl U3MEPEHUH B BUJIE TAOJUII, BBISIBIISATH
SMIMPUYECKUE 3aBUCUMOCTH;
- 00vACHAMb PE3YNIBTATH HAOIIOACHUH M SKCIIEPUMEHTOB;
- npUMeHsAMb SKCIIEPUMEHTATIbHBIE PE3YAbTATHI I MPECKa3aHus 3HAYCHHS BETMYMH, XapaKTePU3YIOLINX X0/
bu3nYeCKuX SIBICHUM;
- 8blpadcamy pe3yabTaThl U3MEPEHUHN U PAacYETOB B €IMHHUIIAX MeXTyHapOIHON CUCTEMBI;



- pewiams 3a/1a4d Ha IPUMEHEHHE N3YYEHHBIX 3aKOHOB;
- NPUBOOUMb TIPUMEPHI MPAKTUIECKOTO UCIIOJIb30BAHUS (PU3MUECKHUX 3aKOHOB;
- UCNONIb308aMb TPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTHUUECKOMN JEATEIbHOCTH U B IIOBCEAHEBHON KHU3HU.

8 KJACC

JIMYHOCTHBIMH pe3yJibTaTaMH U3yYCHHS IPEIMETHO-METOJMUECKOr0 Kypca «DPHu3uKa» B 8-M Kiacce siBiseTcs: popMUpOBaHUE CIETYIOINX YMEHU:
1. CamocrosTenbHO ONpeNeNaATh U BbICKa3blBaTh OOIIME Ul BCEX JIFOJCH MpaBuila MOBEJCHHs IPU COBMECTHON paboTe U COTPYAHUUYECTBE
(3THYECKHE HOPMBI).
2. B mpemyioxeHHBIX MEeJaroroM CUTyalusx OOLIeHNs U COTPYAHUYECTBA, ONUPAsACh Ha OOLIUE JUIsl BCEX MPOCThIE IIpaBUiIa MOBEIECHUS, ca-
MOCTOSATENBHO JIeNaTh BEIOOP, KAKOH MOCTYIIOK COBEPIIUTD.
3. CpeacTBoM JOCTHKEHMS 3THUX PE3Y/IbTAaTOB CIY>KUT y4eOHbIM MaTepuai U 3a/laHus yueOHUKa, HalleJIeHHbIE Ha 2-10 JTMHUIO PAa3BUTHUS —
YMEHHE ONPEEIIATH CBOE OTHOLIEHUE K MUPY.
MeTtanpeaMeTHbIMH pe3yJbTaTaMM U3ydeHUs Kypca «Pu3uka» B 8-M Kiacce ABISIOTCS (OPMUPOBAHUE CIEAYIOIINX YHUBEPCAIbHBIX Y4EOHBIX eH-
CTBHII.
Pezynamuenvie YY/I:
1. OmnpenensaTs Henb ASSITEILHOCTH HA YPOKE CAMOCTOSATEIBHO.
VY4UTBCS, COBMECTHO C YUMTENIEM, OOHAPYKHUBATh U (POPMYIUPOBATH YUEOHYIO IPOOIEMY COBMECTHO C YUUTENEM.
VYuurtbes nIaHUpOBaTh Y4EOHYIO I€ATEIbHOCTh Ha YPOKE.
Beicka3pIBaTh CBOIO BEPCHUIO, IIBITATHCS IpEAJIaraTh crnocod e€ mpoBepKu.
Pabotast mo npenoKeHHOMY IIJIaHY, HCIOJIB30BaTh HEOOXOIUMBIE CpeICcTBa (YI€OHHK, TPOCTEUIIHE TPUOOPHI 1 HHCTPYMEHTHI).
CpenctBoM GOpMHPOBAHUS ITUX JEHCTBUIN CIYKHUT TEXHOJIOTHUS MPOOIEMHOI0 AUAI0ra Ha 3Tare u3y4yeHusl HOBOro MaTepuaia.
OnpenensiTh yCHEeIHOCTb BHIITOJHEHUS! CBOETO 3a/1aHUs B UAJIOTE C YUUTEIEM.
. CpenctBoM (hOpMUPOBaHMS ITHX JEHCTBUIA CIIY’KUT TEXHOJIOTHS OLIEHUBaHUS 00pa30BaTEeNbHBIX JOCTIXKEHUH (yUEeOHBIX YCIIEXOB).
Ho3naseamenvnoie YY/[:
1. OpuentupoBarbcsi B CBOEH cHCTeME 3HAHMN: MOHUMATh, YTO HYXKHA JIOTOJIHUTENbHAs MH(OpMaIUs (3HAHUS) JUIs pelieHus] y4eOHOM
3a/la4¥ B OJMH LIar.
2. Jlenatb mpeaBapUTeNbHBIA 0OTOOP HCTOYHUKOB MH(MOPMALIUY JUTsl pelleHus yueOHoM 3a1aun.
3. JoObIBaTh HOBBIE 3HAHMS: HAXOAUTh HEOOXOANMYIO HH(OPMAIIHMIO, KaK B YU€OHHKE, TaK U B MPEIJIOKEHHBIX YUUTEIIEM CIIOBApsAX M dH-
UKJIoNeusaX (B yueOHUKe 2-T0 Kilacca JAJIsl 3TOTo MpelyCcMOTPEeHa CleliMaibHas «9HIUKIONE U BHYTPU YIEOHUKAY).
4. JloObIBaTh HOBBIC 3HAHUS: U3BJIEKATh MHPOPMAIIHIO, MPEICTABICHHYIO B Pa3HBIX (opMax (TEKCT, TabiauIa, cXxema, HILTIOCTPAIUS U . ).
5. IlepepabaTbIBaTh MOMYyYEHHYIO HHPOPMAIUIO: HAOMIONATh U JeNIaTh CaMOCTOSTEIbHbBIE BBIBOJIBI.
6. CpenctBoM (HOPMUPOBAHHS ITHX JICHCTBHIA CITY)KUT YISOHBIN MaTepra — yMEHHE OOBSICHIATD MUP.
Kommynurkamuenwvie YY/I:
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1. JloHecTu CBOIO MO3UIHIO 10 IPYTUX: OOPMIIATH CBOIO MBICITH B YCTHOW M TUCHbMEHHOW pedu (Ha ypOBHE OJTHOTO MPEIOKEHUS HITH He-
0OJIBIIIOTO TEKCTA).

2. Crnymare ¥ IOHUMATh PeYb APYTHX.

3. BsIpazurenpHO NepecKa3biBaTh TEKCT.

4. Bcrynatb B Oeceqly Ha YpOKE M B )KH3HHU.

5. CpenctBoMm GpOpMUPOBAHUS ITHX JEHCTBUH CIY)KUT TEXHOJIOTHS MPOOIEMHOTO Juaiora (moOyKaroiii U OABOSIINN IUATIOT) U TeX-
HOJIOTHSI TPOAYKTUBHOTO YTCHHUSI.

6. CoBMECTHO JOrOBapUBATLCS O TMpaBUIaX OOMICHHS M MOBEACHUS B IIKOJIC W CJICOBATh UM. YUYHUTHCS BBIIOJHATH Pa3jIMYHbBIC POJIU B
rpymre (Jiuaepa, UCIIOHUTENs, KpUTHKa). CpencTBoM (hopMUPOBaHUS ITUX JACHCTBHUH CIIY)KUT paboTa B MaJbIX Tpynmax (B METOJUYECKUX pe-
KOMCHJIAIMSX JIaH TaKOi BAPHAHT MPOBEICHUS YPOKOB).

IIpenmMeTHBIMHU pe3yJIbTATAMH H3y4YCHHS Kypca «DU3NKI» B 8-M KIIacce SIBISIFOTCS (POPMUPOBAHUE CIICTYIOIINUX YMEHUH:
1-i ypoBenb (He0OX0AUMBbIii)
Bocomuknacchuk nayyumeces:
Tonumams cmvicn nowsimuiL:
£ TCIUIOBOE JIBMXKCHHE, TEIUIONEpeada, TeIUIONPOBOHOCTh, KOHBEKIHS, U3ITyUYeHUE, arperaTHOe COCTOSHUE, (a30BBIA MEPEX0I, ICKTPUYe-

CKHUH 3apsi]l, JIEKTPUYECKOE TOJIC, IPOBOJIHUK U TUJICKTPUK, XUMUYCCKHUIA 3JIEMEHT, aTOM M aTOMHOE SIIPO, TPOTOH, HEUTPOH, SJEPHBIC pe-

aKIMW CUHTE3a W JICTICHUS, DJIEKTPUIECKasl CUJIA, CUJIOBBIC JTMHUU AJICKTPUICCKOTO TIOJIS, MOH, SJICKTPUYECKAs IIeTh U CXeMa, TOYCUHBIH HC-

TOYHUK CBETa, II0JIC 3PCHUS, aKKOMOJIAIIHS, 3ePKajlo, TeHb, 3aTMCHUE, ONITUYECKAst OCh, (POKYC, ONTHUECKUI LIEHTP, OJU30PYKOCTh M Jallb-

HO30pPKOCTh, MAarHUTHOE T10JIC, MATHUTHBIC CHJIOBBIC JTMHHUH, JICKTPOMArHUTHOE TOJIE, JICKTPOMArHUTHBIC BOJHBI, IOCTOSHHBIM MAarHwMr,

MarHUTHBIH MOJIIOC;

CMBICT PUUYECKUX BETUUUH:
£ BHYTpPEHHSS DHEPTHUs, KOJIMUYECTBO TEIUIOTHI, YJENbHAs TEMJIOEMKOCTh BEIIECTBA, YAENbHAsS TEIUIOTa CTOPAaHUs TOIUINBA, YAETbHAs TEIIoTa

nmapooOpa3oBaHus, yAelbHas TEIUIOTA TUIABJIICHUS, TEMIIepaTypa, TeMIepaTypa KAICHUs, TeMIIepaTypa IJIaBICHHS, BIAXKHOCTD, JJICKTpUY e-

CKHUH 3aps], CHJIa TOKa, HAMpsKEHHe, COMPOTUBJICHHE, YIeTbHOE COMPOTUBICHHE, pab0oTa U MOIITHOCTh TOKa, MACCOBOE YHCIIO, SHEPTUS CBSI-

3|, YIJIBI TAJICHUS, OTPAKCHUS, IPEITOMIICHUS, JOKYCHOE PACCTOSIHHE, ONITUYECKAs CHIIa;

CMbICT PUBULECKUX 3AKOHOB!
£ 3aKOH COXPAaHCHWS YHEPrUH B TEIUIOBBIX MPOIECCAX, 3aKOH COXPAHEHUS JIEKTPUIECKOTO 3apsia, 3akoH Oma Ui ydacTKa 3JIeKTPUISCKOM
uenu, 3akoH Jxoynsa-Jlenmna, 3akoH Ammepa, 3aKOH MPSIMOJMHEHHOTO pacIpOCTPaHEHHUs CBETa, 3aKOH OTPAXKCHHsS U MPEIOMIICHUS CBETA.
2-il ypoBeHb
Bocomuknacchuk noayuum 603MO0MCHOCHIb HAYYUMbBCA:
- onucwieams u 00vsCHAMb GUHUECKUE SBJICHHS: TEIJIONMPOBOIHOCTh, KOHBEKIIMIO, N3JTydeHUE, HCITAPEHHE, KOHACHCAIINIO, KUIICHHE, TUIABJICHUE,
KPUCTAILITU3AIMIO, AIEKTPU3ALINIO TETl, B3aUMOICHCTBUE MNEKTPUUECKUX 3apsI0B, B3aUMO/ICHCTBAE MAarHUTOB, ACHCTBHE MAarHUTHOTO TOJISI HA TTPOBO/I-
HUK C TOKOM, TETJIOBOE JICHCTBHE TOKA, JIEKTPOMArHUTHYIO HHAYKIINIO, OTPAKEHHUE, TPEIIOMIICHHE U IUCIIEPCHIO CBETA,



- ucnonvb3zoeams (pusnUecKue NPUOOPH U U3MEPUTETbHBIE MHCTPYMEHTHI JIJIs1 U3MEpEeHUsI (PU3NUECKUX BEIMUMH: TEMIEPaTyphl, BIAXKHOCTH BO31yXa,
CHWJIBI TOKA, HATIPSDKEHUS, SJICKTPUYECKOTO COMMPOTUBIICHUS, pA0OTHI U MOIIIHOCTH JIEKTPUIECKOTO TOKA;

- npedcmasnisims Pe3ylbTaThl U3MEPEHHUI ¢ MOMOIIBI0 TabuIl, TpaUKOB U BHISBIISTH HA STOM OCHOBE SMIUPHUUYECKHE 3aBUCUMOCTHU: TeMIIepaTyphl
OCTBIBAIOIIETO TeJla OT BPEMEHHU, CUJIbl TOKA OT HAaNpPsDKEHUS! Ha Y4acTKe IENH, YIila OTPaKEHUs OT yrJia MaJeHusl CBETa, yIJia MpeIoMJICHHs OT yria
MaJIeHUsI CBETa;

- gblpadicams PE3yJbTaThl U3BMEPEHUN U PAacueTOB B €IMHUIIAX MexXayHapOIHON CUCTEMBI;

- npuBOOUMb IPUMEPHI MPAKTUYECKOTO UCTIONb30BAHUS (PU3NUECKUX 3HAHUN O TEIUIOBBIX, JJIEKTPOMATHUTHBIX SIBJICHUSIX;

- pewiams 33291 Ha IPUMEHEHUE U3yYCHHBIX (PU3NYECKUX 3aKOHOB.

9 KJIACC

JIMYHOCTHBIMH pe3y/IbTaTaMH U3y4eHUs yueOHO-METOIMUecKoro Kypea «Pusuka» B 9-M Kinaccax sBisercs GOpMUPOBAHUE CIASAYIOIINX YMEHUN:
1. CaMocTosTEeNbHO OMPEAEATh U BBICKA3bIBATh OOIIME /JIsi BCEX JIIOJICH MpaBUiia MOBEACHUS MPU OOIIEHUU U COTPYIHUYECTBE (dTHYE-
CKHE HOPMBbI OOLIEHUS U COTPYTHUYECTBA).
2. B camocTOsATEeNbHO CO3/IaHHBIX CUTYAIUsIX OOIICHUS M COTPYAHUYECTBA, OMUPASACH HA OOIIME JJIS BCEX MPOCTHIC MPABUIIA TTOBEICHHUS,
JienaTh BbIOOP, KAKOM IMOCTYIOK COBEPILIUTD.

3. CpencTBoM JOCTHKEHUS STUX PE3YJIbTATOB CIYKUT YUeOHBIH MaTeprai — yMEHHE ONPEACISITh CBO€ OTHOILICHHE K MUDY.
MeTtanpeAMeTHbIMH pPe3yJIbTATAMH H3Y4eHUs yuyeOHO-MeTOAuuecKoro Kypca «Dusuka» B 9-oM kiacce sSBIAI0TCA (GOpMUPOBAaHHUE CIEAYIOIINUX YHU-
BEPCAJIbHBIX YUEOHBIX JIEHCTBUH.

Pezynamuenvie YY/I.
1. CamocrosarenbHO GOPMYIHPOBATH IETH YPOKa MOCIIE MPEIBAPUTEIHHOTO 00CYKICHHS.
VY4auThcs 00HapyKUBaTh U (POPMYIUPOBATH YUEOHYIO TPOOIEMY.
CocTaBndTh IJ1aH pelIeHus TpooIeMsbl (3a1a4H).
Pa6otast o niany, cBEpATh CBOU JACUCTBUS C LENbIO U, IPH HEOOXOAUMOCTH, UCIIPABIIATH OMUOKH CaMOCTOSTEIBHO.
CpenctBoM (GOPMHUPOBAHUS ITHX JIEHCTBUN CITY)KUT TEXHOJIOTHS IIPOOIEMHOTO AUAJIOTa Ha dTale U3y4eHUs] HOBOTO MaTepHaia.
B nuanore ¢ yuutenem yuuThCsl BbIpaOaThIBaTh KPUTEPUH OLICHKH U ONPENENATh CTENEHb YCHEIIHOCTH BBIOJHEHUs CBOEH pabOThl U
pa60TH BCEX, UCXOJIS1 N3 MMEIOIINXCSI KPUTEPHEB.

7. CpenctBoM (OpMHUPOBAHUS ITUX EHCTBUI CITY’KUT TEXHOJIOTUS OLIEHUBAHUS 00pa30BaTENbHBIX JOCTIXKEHUH (YUEOHBIX YCIIEXOB).
Ho3naseamenvnoie YY/[:

1. OpuentupoBatrbcs B CBOEH cucTeMe 3HAHUN: CAMOCTOSTENFHO Mpe/IoiaraTh, Kakas nHpopManus HyKHa JUls pelieHus yaeOHo! 3a1aun

B HECKOJIPKO IIIaroB.

2.  OtOuparh HEOOXOIUMBIE [Tl pelieHHs yueOHO 3a/1aul MCTOUHUKU MH(DOpMaLUH.

3. JloObIBaTH HOBBIE 3HAHUS: U3BJIEKATh HH(POPMAITUIO, TIPEJCTABIICHHYIO B pa3HBIX (opMax (TEKCT, TaOIUIa, CXeMa, HILTIOCTPAIHS U JP.).

4. TlepepaOaTbIBaTh MOJYYEHHYIO HH(OPMAIIMIO: CPABHUBATH U TPYNIUPOBATh (aKThl U SBJICHUS; ONPEAEIATh IPUUUHBI SBICHUH, COOBI-

THH.
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[TepepabartbiBaTh MoTyYeHHYIO HH()OPMAITHIO: IEJIaTh BEIBOABI HA OCHOBE O0OOIIECHHS 3HAHUM.

[IpeoOpa3zoBeIBaTH MHGOPMAIUIO U3 OJHON (POPMBI B APYTYIO: COCTABIATH MPOCTOM TUIAH M CIIOKHBIH IUIaH Y4eOHO-HAYYHOTO TEKCTa.
[IpeoOpa3oBbIBaTh HHGOPMAIIHIO U3 OJTHOW (HOPMBI B IPYTYIO: MPEACTABIATH HHPOPMALIUIO B BUJIC TEKCTa, TAOJUIIBI, CXEMBI.

8. CpenctoMm hopMHUpPOBAHUS ITUX JACUCTBUMN CIY)KUT yUeOHBIH MaTepHaL.

No o

Kommynuxamuenwvie YY/[:

1. JloHecTu CBOIO MO3UIMIO 10 IPYTUX: 0(OPMIIATH CBOM MBICIH B YCTHOM M MHCbMEHHON peud ¢ YYETOM CBOUX YUEOHBIX M )KM3HEHHBIX
pEYEBBIX CUTYyALUH.

2. JloHecTH CBOIO MO3MIIMIO J0 APYIHX: BBICKA3bIBATh CBOIO TOUKY 3PEHUS U MBITATHCS €€ 000CHOBATH, IPUBOJIS ApIyMEHTHI.

3. Caymarb Ipyrux, ObITaThCS MPUHUMATH APYTYIO TOUKY 3pEHUs, OBITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUSI.

4. CpenctBoM GOPMUPOBAHUS ITUX ACUCTBUN CITY)KUT TEXHOJIOTHS MPOOIEMHOr0 Auanora (mo0y X AaroIuii ¥ OIBOASIIMIA TUAJIOT).

5. Ywurarh BCIyxX M 1po ceOsi TEKCTHI YUSOHUKOB U MPH 3TOM: BECTH «IHAJIOT C aBTOPOM» (TIPOTHO3MPOBATH Oy/yllee YTCHHUE; CTABUThH BO-
MIPOCHI K TEKCTY M UCKATh OTBETHI; IPOBEPSTH ce0); OTACNISITh HOBOE OT U3BECTHOTO; BBIACIATH TTIABHOE; COCTABJIATH ILJIaH.

6. CpenctBoM (HOPMUPOBAHUS ITHX JECHCTBUIA CITY)KUT TEXHOJIOTHUS TIPOTYKTUBHOTO YTCHUSI.

7. JloroBapuBaTbcs C JIIOJABMHU: BBITIONHSS PA3IMYHBIC POJIH B TPYIIE, COTPYAHUYATH B COBMECTHOM PEIICHUU MTPOOJIeMBI (3a/1a4n).

8. YuuThCH YBOXUTEIBHO OTHOCHTHCS K TIO3HUIIUH JIPYTOTO, MBITATHCS JJOTOBAPHBATHCA.

9. CpenctBoMm popMHUPOBAHUS ITUX ACUCTBUN CIYKUT paboTa B MaJIbIX TPYIINaXx.

IIpeaMeTHBIMU pe3yabTaTaMM H3ydeHUs Kypca «Dusnkay B 9-M Kitacce SABISIOTCS (POPMUPOBAHUE CIETYIONNX YMEHUI:

1-ii ypoBenb (He0OX0AUMBbIii)

ﬂesumumaccnuk Hayuumosci:

£

NOHUMAMb CMBLCL NOHAMULL.
MAaromMTHOC I10JIC, aTOM, aTOMHOC AAP0, paJUOAKTHBHOCTb, HOHU3UPYIOUC U3JTYYCHHA, OTHOCUTCIIBHOCTE MEXaHNUYCCKOI'0 JABMKCHUA, TPpa-
eKTOpHsI, HHEpLUAIbHAs CHCTEMa OTCUeTa, UCKYCCTBEHHBIH CIYTHHK, 3aMKHYTasl CHCTE€Ma, BHYTPEHHHME CHJIbI, MaTeMaTHUECKUI MasTHUK,
3BYK, H30TOII, HYKJIOH;
CMbICI qbu3uqe(:i<ux 6EJIUYUH.
MarovMTHass MHAYKIUA, MarHUTHBIN IMOTOK, SHEPIrus 3JCKTPOMAIrHUTHOI'O IIOJI, MEPEMCIICHUC, TPOCKI A BEKTOPA, IYTh, CKOPOCTb, YCKOPE-
HUE, YCKOPEHHE CBOOOHOTO MaIeHHs, IEHTPOCTPEMUTEIbHOE YCKOPEHHE, CHIIa, CHIIa TSHKECTH, Macca, BeC Tela, UMITYJIbC, IEPHO/, 4acToTa,
aMIUTUTYZa, TIEPHOJI, YacToTa, (hasa, UIMHA BOJIHBI, CKOPOCTH BOJIHBI, SHEPTH CBA3H, 1e(EKT Macc, MEpHO/I OJTypaciaa;
CMbICI qbu3uqe(:i<ux 3AKOHOB.
ypaBHEHUsI KWUHEMATHKH, 3aKoHbI HploTOHA (TIEpBBIi, BTOPO, TPETHIT), 3aKOH BCEMUPHOT'O TATOTEHUS, 3aKOH COXPAaHEHUS UMITYJIbCa, TPUH-
IIUI OTHOCUTENbHOCTH ["anuies, 3aKOHBI TApMOHUYECKUX KOoJeOaHHi, MPaBUIIO JIEBOI pyKH, 3aKOH AJIEKTPOMAarHUTHOW MHAYKIUH, TPABHIIO
Jlenma, 3aKOH paJHOaKTHBHOTO Pacraja.

2-il ypoBeHb

ﬂewzmumaccnuk noJiydum 603MOINCHOCHb HAYUUMbCA?



- coOupams YCTAaHOBKU JJI SKCIIEPUMEHTA MO0 ONMMCAHUIO, PUCYHKY U MPOBOJUTH HAOIIOCHUS U3y4aeMBbIX SIBJICHHI;

- usMepsims CUITY TSDKECTH, PACCTOSIHUE; IPEIICTABIISITh PE3YJIbTaThl U3MEPEHUH B BUC TAOJIUII, BBISIBIATH YMIUPUUECKUE 3aBUCHMOCTH;
- 00BACHAMb PE3yAbTaThl HAOIIOEHUHN U SKCIIEPUMEHTOB;

- NpUMeHsmMb SKCTICPUMEHTAIILHBIC PE3YJIbTAThI IS MIPEICKa3aHus 3HAUCHHS BEITUYHH, XapaKTePU3YIOIMUX XO0/1 (PU3HUECKUX SIBICHUMN;

- 8blpadicamd Pe3yNbTaThl U3MEPEHUHN U pacu€TOB B €IMHULIAX MEXIyHAPOIHON CUCTEMBIL;

- pewiams 3a/1a4d Ha IPUMEHEHHNE N3YUEHHBIX 3aKOHOB;

- NPUBOOUMb TIPUMEPHI MPAKTUYECKOTO UCII0JIb30BAHUS (PU3NUECKUX 3aKOHOB;

- UCNONbL308amMb MPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTHYECKOMN JACSITEILHOCTH U B TIOBCETHEBHOM KU3HHU.

INIVTIAHUPYEMBIE PE3YJIBTATBI U3YYEHUSA ©PU3UKHU
(I10 OKOHYAHHMHU N3YYEHMUS KYPCA)

MexannyecKne siBJEHHUSA

Bbll’lyCKHuK Hayvumcs:

£

pacro3HaBaTh MEXaHUYECKUE SBJICHUS U OOBSACHATH Ha OCHOBE MMEIOIIMXCS 3HAHUN OCHOBHBIE CBOMCTBA WIJIM YCJIOBUS IPOTEKAHUS ITUX SIBIIE-
HUI: paBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JB)KEHHE, CBOOOIHOE TaJIeHUE TeJl, HEBECOMOCTh, PABHOMEPHOE JBUKEHUE IO OK-
PY>KHOCTHU, UHEPIIHSI, B3AUMOJICHCTBUE Tell, IIepeada IaBIeHUs TBEPABIMH TellaMu, )KUJIKOCTSIMU U Ta3aMH, aTMOchepHOe JaBlICHUE, MIIaBaHUe
TEJI, paBHOBECHE TBEPJIBIX TEJl, KOJeOaTeIbHOE IBMKCHUE, PE30HAHC, BOJTHOBOE JIBUYKECHHUE;

OTKCHIBATh U3yYCHHBIC CBOWMCTBA TNl U MEXaHUUYECKUE SIBJICHUS, UCTIOIb3Ys (PU3UUECKHe BEJIMUUHBI: MyTh, CKOPOCTh, YCKOPEHHUE, Macca TeJa,
IUIOTHOCTD BEIIECTBA, CHJIA, JABJICHUE, UMITYJILC TEJIa, KHHETUYCCKas YHEPTHs, IIOTESHITNAIbHAS YHEPTHUs, MEXaHW4YeCcKasi paboTa, MeXaHUIeCKast
momHocTh, KIIJ[ mpocroro mexaHusma, cuia TpPEHUS, aMIUIUTyAa, MEPUOJ M YacToTa KojeOaHWW, AJTMHA BOJHBI M CKOPOCTH €€
pactpoCTpaHEHHUs; MPU OMHCAHUU TPABUIHHO TPAKTOBATh (PU3MUECKHH CMBICT HCIOJb3yeMBIX BEIMYMH, UX OOO3HAYEHUS W EIUHUIIBI
M3MEpEeHUs], HAXOIUTh (OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PM3HUECKYIO BEJIMUMHY C APYTUMHU BEIMYMHAMY,

aHAJIM3UPOBATh CBOWCTBA TEJ, MEXaHUYECKHE SBJICHHS U TIPOLIECCHI, HCTIONB3Yys (PU3MUECKHe 3aKOHBI U IPUHITUIIBI: 3aKOH COXPAaHEHUs SHEPTHH,
3aKOH BCEMUPHOT'O TATOTEHUs, paBHOAeKcTBYoIas cuia, I, II n Il 3akonsl HeroTOHA, 3aK0H cOXpaHeHHsI UMITyJbca, 3akoH ['yka, 3akoH Ilac-
KaJisg, 3aKOH ApXHUMe/ia; IPU 3TOM pa3iindaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA M €r0 MaTEMAaTHYECKOE BhIPAKEHNUE;

pa3ianyaTh OCHOBHBIC MIPU3HAKY U3YUEHHBIX (DM3MUYECKUX MOJIENel: MaTepuanbHasl TOUKa, HHepIUAIbHAs CUCTEMa OTCUETa;

pemaTh 3a7a4u, UCTOJIb3ys (PU3NUYECKHre 3aKOHBI (3aKOH COXpPAaHEHHUs YHEPTUHU, 3aKOH BCEMUPHOTO TIATOTEHUS, MPUHIIUI CYIEPIIO3UIUU CHIL, |,
IT u III 3akonbl Hpl0TOHA, 3aKOH COXpaHEHMs MMITyJbca, 3aKOH I'yka, 3akoH Ilackans, 3akoH Apxumena) U GopMyIibl, cBAI3bIBatOLINE QU3NYE-
CKH€ BEIIMYUHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Tella, TUIOTHOCTh BEIECTBA, CHJIA, JABJICHUE, UMITYJILC Tella, KHHETHYeCKash YPHEPTrus, 1Mo-
TEHI[MATbHAS YHEPTUs, MeXaHU4eckas paboTta, MexaHnueckas MomHocTh, KII/] mpocToro mMexanusma, cuiia TPEeHHUs CKOJIbKEHUS, aMILTUTY/Ia,
MEPUOJI U YaCTOTa KOJIEOAHUM, JITTMHA BOJIHBI M CKOPOCTh €€ paclpOCTPaHEHM): HA OCHOBE aHANIN3a YCIIOBUS 3a/1a4d BBIJEIATh (PU3UIECKUE BE-
JTUYUHBI U (POPMYITBI, HEOOXOAUMBIE ISl €€ PEIICHHUS, U TIPOBOIUTH PACUETHI.

BblnyCKHuK nojiyuum 603MONCHOCHb HAYUUMbCA?



UCTIOJIB30BaTh 3HAHHUS O MEXaHWYECKHX SIBJICHUSX B MOBCEIHEBHOM JKU3HU ISl oOecriedueHus: 0€30MacHOCTH TpU OOpalieHuu ¢ MpudopamMu 1
TEXHUYECKUMH YCTPOMCTBAMH, JJISI COXPAHCHHUS 3I0POBbS U COOJIOCHHSI HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIIEH CPe/IE;

NPUBOJIUTH TIPUMEPHI MMPAKTHYECKOTO UCTIONB30BaHUS (PH3UUECKUX 3HAHUN O MEXaHUYECKUX SIBICHHSIX M (PH3MUECKUX 3aKOHAX; UCTIOIb30BAHUS
BO300HOBIISIEMBIX UICTOYHHKOB SHEPTUU; IKOJIOTUIECKUX MMOCIICCTBUIN HCCIEI0BaHUS KOCMUYECKOTO MMPOCTPAHCTBA,

pa3nyarh rPaHUIbl MPUMEHUMOCTH (DU3MYECKHX 3aKOHOB, TIOHUMATh BCEOOLIMH XapakTep (yHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXpaHCHUs
MEXaHHYECKON PHEPTHH, 3aKOH COXPAHCHHS UMITYJIbCa, 3aKOH BCEMHUPHOTO TSITOTCHUS) U OTPAHMYEHHOCTh MCIOJL30BAHUS YaCTHBIX 3aKOHOB
(3akoH ['yka, 3akoH Apxumenaa u Jip.);

npuéMaM MoucKa U (HOPMYIUPOBKHU JOKA3ATEIBCTB BBIABUHYTHIX THIIOTE3 U TEOPETUICCKUX BBIBOJOB Ha OCHOBE AIMITUPHYECKH YCTAHOBICHHBIX
(hakToB;

HAXOJIUTh aJICKBATHYIO MPEIUIOKECHHOM 3a/1aue (PU3HUECKYI0 MOJIENb, pa3peniarh MpodieMy Ha OCHOBE UMCIOIUXCS 3HAHUH 110 MEXaHUKE C UC-
MI0JIb30BAHUEM MAaTEeMAaTHUYECKOTO armapaTa, OIeHUBATh PEATbHOCTh MOTYyYSHHOTO 3HAUCHUS (PU3NUICCKOM BEITUIMHBI.

TenyoBble IBJIeHUS

Buinycknuk nayyumcsa:

£

pacrno3HaBaTh TEIUVIOBBIE SIBJIEHUS U OOBACHATh HA OCHOBE MMEIOIIMXCS 3HAHUM OCHOBHbBIE CBOMCTBA MJIM YCJIOBUS MPOTEKAHUS 3TUX SBICHUI:
muddy3us, u3MeHeHue 00bEMa Tell MpU HarpeBaHUM (OXJIAXKJIEHUH), OOJIbILask CKUMAEMOCTh I'a30B, Majasl CKMMAaeMOCTh JKUAKOCTEH U TBEp-
IBIX TEJl; TEIIOBOE PaBHOBECHE, MCIIApEeHUE, KOHICHCALUs, TUIaBIICHHE, KPUCTAJUIN3ALUS, KAIIEHHE, BIQXKHOCTh BO3/lyXa, Pa3IMYHbIC CITOCOOBI
TEeIUIoNEepelauH;

OTMCHIBATh U3YYCHHBIC CBOMCTBA TEJ M TEIUIOBBIC SBJICHUS, HCIIONB3YS (PU3NUYECKHUE BEIWYMHBI: KOJMUECTBO TEIUIOTHI, BHYTPEHHSS YHEPIHs,
TeMIeparypa, yejlbHas TeIUIOEMKOCTh BEILECTBa, yJelibHAs TEIUI0Ta IJIaBJIeHUs M MapooOpa30BaHus, ylelbHas TEMIoTa CrOpaHus TOILIMBA,
KO3 (ULMEHT MOJIE3HOT0 JEUCTBUS TEIJIOBOTO ABUTATENs; IPU OMMCAHUU MPaBUJIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI HMCIOJb3YEMBIX BEIHU-
YHH, UX 0003HAYEeHUS U €UHUIIBI U3MEPEHHUs, HAXOAUTh (JOPMYJIbl, CBSI3bIBAIOLINE JAHHYIO (DU3UUECKYIO BETMUUHY C IPYTMMHU BEIUYMHAMU;
aHAJIM3UPOBATH CBOICTBA TeJl, TEIUIOBBIE SIBJICHUS U MPOLECCHI, UCIOJIb3YS 3aKOH COXPAaHEHUS SHEPTuH; pa3inyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA U €r0 MaTeMaTU4eCKOE BBIPAKEHUE;

pa3nu4aTh OCHOBHBIE MPU3HAKU MOJIETIEH CTPOECHHUS ra30B, JKUIAKOCTEH U TBEPBIX TE;

pelaTh 3aJa4u, UCIOJb3Ysl 3aKOH COXPaHEHHsI SHEPTUHU B TETIJIOBBIX Ipolieccax, (GOpMyIbl, CBA3bIBAIOIINE (PU3NUECKUE BEINYMHBI (KOJINYECTBO
TEIUIOThI, BHYTPEHHSISI SHEPIUs, TEMIIepaTypa, yleibHas TeIUIOEMKOCTh BEILIECTBA, y/AEIbHAs TEIIOTa IUIABJICHUS U TapooOpa3oBaHus, yAelb-
Has TemJoTa CropaHus TOIUIMBA, KO3()(UIMEHT MOJIe3HOro JIeHCTBUS TEIUIOBOIO JIBUTATElls): HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4M BBLACIATH
¢bu3nyeckre BeNMUUHBI U (OPMYJIbl, HEOOXOIUMBIE [Tl €€ PeleHus], U IPOBOJUTH PACUETHI.

BblnyCKHllK noayuum 603MONHCHOCHIb HAYUUMDBCA:

£

UCIIOJIb30BaTh 3HAHUS O TEIUIOBBIX SBJICHUSX B IOBCETHEBHOM >KU3HM 7151 oOecnieueHrs 0€30MacHOCTH MPHU O0pallieHUH ¢ MpUOOpaMu U TEXHHU-
YECKUMHU YCTPONCTBAMH, JJIsi COXPaHEHHs 30POBbS U COOJIIOICHUS HOPM HKOJIOTHUECKOTO MOBEICHUS B OKPY’KaIOIIeH cpeJie; MPUBOAUTh PH-
Mepbl IKOJIOTUYECKUX MOCIECTBUI paboThl 1BUraTeneii BHyTpeHHero cropanus (JIBC), TemnoBbIX U THIPOINIEKTPOCTAHLINMN;



NIPUBOIUTH TIPUMEPHI TPAKTUIECKOTO HCITOB30BaHMS (PU3NIECKUX 3HAHUN O TETUIOBBIX SIBJICHUSX;

pa3nuYaTh TPAHMIBI IPUMEHUMOCTH (DU3MYECKHX 3aKOHOB, MOHUMATh BCEOOIIMI XapakTep (pyHAAMEHTATBHBIX (DU3MYECKHX 3aKOHOB (3aKOH

COXpaHECHHS SHEPTUHU B TEIUIOBBIX MPOIIECCAX) U OTPaHUYCHHOCTh MCIIOJIB30BAHUS YaCTHBIX 3aKOHOB;

npuéMaM MoucKa U (HOPMYIUPOBKHU JOKA3ATEIBCTB BBIABUHYTHIX THIIOTE3 U TEOPETUICCKUX BHIBOJOB Ha OCHOBE AIMITUPHYECKH yYCTAHOBJICHHBIX

(hakToB;

HAXOJWUTh aJICKBATHYIO MPEIOKEHHON 3a1aue (PU3NIECKYI0 MOJIENb, pa3peniath MpoodiieMy Ha OCHOBE MMEIOIIUXCS 3HAHHA O TETIJIOBBIX SIBIIC-

HUSIX C HCIIOJIb30BAaHHEM MAaTeMaTHYECKOTO ariapara u OlEHUBATh PEalbHOCTh MOJYYCHHOTO 3HAYCHUS (PU3NIECKOIN BEITMYNHBI.
DJIeKTpUYecKHe 1 MATHUTHBIE SIBJICHHUS

Buinycknuk nayuumesn:

£

£

£

£

pacrio3HaBaTh 3JIEKTPOMArHUTHBIE SBJICHUS M OOBSICHATh HA OCHOBE MMEIOIIMXCS 3HAHUM OCHOBHbBIE CBOMCTBA WJIM YCIOBMSI IPOTEKAHUS 3TUX
SIBJICHUM: JIEKTPU3aLKs TeJl, B3aUMOJICUCTBUE 3apsAJI0B, HArPEBAHUE IIPOBOJHUKA C TOKOM, B3aUMOJICHCTBUE MAarHUTOB, JICKTPOMAarHUTHas NH-
IOYKIMsI, NE€HCTBUE MArHUTHOTO IIOJS HA NMPOBOJHUK C TOKOM, NPSMOJIMHENHOE PacIpOCTPAHEHUE CBETA, OTPAKEHUE U INIPEIOMIICHHUE CBETA,
JUCIIEPCHS CBETA;

OIKCBIBATh W3YYEHHBIE CBOWCTBA TEN M AJIEKTPOMArHUTHBIE SBJICHUS, UCIONb3Ys (PU3MUECKUE BEJIWYMHBIL: 3JIEKTPUUYECKUN 3apsj, cuila TOKa,
ANIEKTPUYECKOE HANPSIKEHUE, SJIEKTPHUUECKOE CONPOTUBIICHUE, YAEIbHOE CONPOTUBIECHUE BEIIECTBA, paboTa TOKA, MOIIHOCTh TOKA, (POKYCHOE
paccTosiHMEe U ONTHYECKasi CHJIA JIMH3bI; IPU ONMMCAHUU MIPABUIBHO TPAKTOBATh (PM3UUECKHUI CMBICI UCIOJIb3YEMBbIX BEIUYHMH, UX 0003HAYCHUS
Y eIMHUIIB I3MEPEHHUS; YKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE JaHHYIO (PU3MUYECKYIO BEIMYHHY C APYTUMH BEITHUYNHAMU;

aHaAJIM3UPOBATh CBOWCTBA TeJl, HJIEKTPOMArHUTHBIC SIBJICHUS U MPOLIECCHI, UCTIONb3YS (PU3MUECKUE 3aKOHBI: 3aKOH COXPAHEHHS 3JEKTPUUECKOr0
3apsza, 3akoH OMa Juisl ydacTka Len, 3akoH Jxoyns—IJIeHna, 3akoH MpsMOJIMHEIHOTO PacIpOCTPaHEHUs CBETA, 3aKOH OTPa)KEHUS CBETA, 3a-
KOH INPEJIOMJICHHSI CBETA; IIPU ITOM pa3IMyaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA M €r0 MAaTEMaTUYEeCKOe BBIPAKEHHE;

pelaTh 3a1a4u, UCHOJb3Ys (Pru3HUecKre 3aKoHbI (3akoH OMa Ui yyacTKa Lemnu, 3akoH Jxoyna—IJIeHna, 3akoH IpsMOJIMHEHHOTO paclpocTpa-
HEHMsI CBETa, 3aKOH OTPAXKEHUS CBETA, 3aKOH MPETOMIIEHUS CBETa) U (OPMYIIbI, CBSI3bIBAOLINE (PU3NUECKUE BEIMYMHBI (CHIIa TOKA, SJIEKTpHYe-
CKO€ HaIpsKEHHE, JIEKTPUYECKOE COIIPOTHUBIICHHE, YIEIBHOE CONPOTUBJICHNE BEIECTBA, pab0Ta TOKA, MOIHOCTh TOKA, (JOKYCHOE PaCCTOSHUE
U OINTUYECKasi CHJIA JIMH3BI, (POpMyYIIBl pacyéra 3JIeKTPUUECKOro COMPOTUBIICHUS MPU MOCIEI0BATEIbHOM U MapajuleIbHOM COEIMHEHUH IpO-
BOJHMKOB); HA OCHOBE aHaJIM3a yCJIOBMSI 3a[]a4M BIIEIATh (PU3MUECKHE BEIUYUHBI U (HOPMYIIbI, HEOOXOIMMBIE AJIsl €€ pelIeHMs], U IPOBOJUTD
pacy€Tsl.

BblnyCKHuK noJiyuum 603MONCHOCHb HAYUUMbCA?

£

£

UCIIOJIb30BaTh 3HAHUS 00 AJIEKTPOMArHUTHBIX SIBICHUSX B MOBCEIHEBHON JKU3HU I oOecrieueHust 6€30acHOCTH MpH OOpalieHuu ¢ npubdopa-
MU ¥ TEXHUYECKUMH YCTPONCTBAMH, JUIsl COXpPAHEHUS 340POBbs U COOJIIOICHHUSI HOPM 3KOJIOTHYECKOI0 OBEIEHUS B OKPYKAIOIIeH cpere;
IPUBOIUTH MPUMEPHI IPAKTUYECKOTO UCIIOIB30BaHUs (PU3NYECKUX 3HAHUN O AIIEKTPOMArHUTHBIX SIBJICHUSX;

pa3nuyarh TpaHUIbl IPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHMMATh BCEOOHIMM XapakTep (hyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpPaHEHUs
AJIEKTPUUYECKOTO 3apsijia) U OTPAHUUYEHHOCTh MCIIOIb30BaHMsI YACTHBIX 3aKOHOB (3akoH OMa aiis yyacTka 1eny, 3akoH Jxoyns—IJlenna u ap.);
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npuémMaM MOCTPOCHUs (HU3UIECKUX MOJEINeH, MorucKka U (POPMYIUPOBKH J0KA3aTEILCTB BBIIBUHYTHIX THUIIOTE3 M TEOPETUYECKUX BBHIBOJOB Ha

OCHOBE dMITUPUICCKU YCTAaHOBICHHBIX (haKTOB;

HaxOJIUTh QJICKBATHYIO MPEJIOKEHHON 3a1aue (PU3MUECKYI0 MOJIENb, pa3peniaTh MpoodieMy Ha OCHOBE MMEIONIUXCS 3HAHUK 00 AJIeKTpoMar-

HUTHBIX SIBJICHHUSIX C HCIIOJIb30BAaHMEM MaTEMaTHYECKOTO anrapaTta ¥ OleHUBATh PeaTbHOCTh MOJyYEHHOTO 3HAUCHUST (PU3HMUYECKON BETUIUHBI.
KBaHToBBIE IBJIEHHUSA

Buinycknuk nayuumcs:

£

£

pacro3HaBaTh KBAHTOBBIC SIBICHUS U OOBSICHITH HA OCHOBE UMEIOIIMXCS 3HAHUM OCHOBHBIE CBOMCTBA WJIM YCIOBUS MPOTEKAHUS ITUX SBJICHUIA:
€CTECTBEHHAS! U UCKYCCTBEHHAS! PaAMOAKTUBHOCTh, BOSHUKHOBEHUE JIMHENYATOTO CIIEKTPA U3JIYyUEHHUS;

OIKCHIBATh U3yUYCHHbIE KBAHTOBBIC SBJICHUS, UCIIOJIb3Ys (PU3NYECKUE BEIMYMHBI: CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JYIMHA BOJHBI U 4YacTOTa
CBeTa, MepHO/] OTypacnaia; Mpu ONKMCAHUU MPABUIBLHO TPAKTOBATh (PU3UUECKHM CMBICI UCIOJB3YEMBIX BEIHUMH, UX 0003HAYEHHS U €TUHUIIBI
M3MEpEHUS; YKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIONINE JAHHYIO (PH3UYECKYIO0 BEIIMYUHY C IPYTUMH BEIMYMHAMH, BEIYUCIISTH 3HAYCHHE (PU3NICCKON
BEJINYUHBI;

aHAJIM3UPOBATh KBAaHTOBBIC SIBJICHUS, UCIIOJIb3Ys (PU3UUYECKHUE 3aKOHBI U TIOCTYJIAThl: 3aKOH COXPAHEHHS SHEPTHH, 3aKOH COXPAHEHHS JIEKTPH-
YECKOTI'0 3aps/ia, 3aKOH COXPAHEHUsI MaCCOBOI'0 YMCJIa, 3aKOHOMEPHOCTH M3TyUYEHHUS U MOTJIOIIEHUS! CBETA aTOMOM,;

pa3iuyaTh OCHOBHBIE MPU3HAKH TJIAHETAPHOW MOJIEIM aTOMa, HYKJIOHHOW MOJIENI aTOMHOTO SIpa;

MPUBOAUTH IIPUMEPHI MIPOSIBICHUS B MPUPOJIE U MPAKTHUECKOTO MCIOJb30BaHUS PAAMOAKTUBHOCTH, SIAEPHBIX U TEPMOSIEPHBIX PEaKLUi, JIHU-
HEWYATBIX CIIEKTPOB.

Bbll’lyCKHllK noayuum 603MO0NHCHOCMb HAYUUMbCA:

£

ol

UCIIOJIb30BAaTh MOJIYYCHHBIC 3HAHUS B TTOBCEIHEBHOM KU3HH MPU OOpANICHHH C TPUOOpaMu (CYCTIYMK HOHUUPYIOMUX YACTHUIL, JTOSUMETP), JJIs
COXpaHEHHs 3/J0POBBSI U COOIIOICHHUS HOPM SKOJIOTHUECKOT0 TTOBECHUS B OKPYKAIOILECH Cpese;
COOTHOCHUTD SHEPTHIO CBA3HW ATOMHBIX AA€P C )le(i)eKTOM MacCcChI;
IPUBOANUTH MPUMEPHI BIUSAHUS PAJMOAKTUBHBIX U3JTy4eHUH Ha KUBbIE OPraHU3Mbl; IOHUMATh IPUHIUI JeHCTBUS 103UMETPA;
IIOHUMATh 3KOJIOTHYECKHEC HpO6J’ICMI>I, BO3HHKAIOMIUC IMPU HUCIIOJB30BAHNUN aTOMHBIX 3J'ICKTpOCTaHHI/II71, " IMyTU PCIICHHUA ITUX HpO6J’I€M, nep-
CIIEKTHBBI HCIIOJIb30BaHUS YIIPABIIEMOI0 TEPMOSICPHOTO CHHTE3A.

DJIeMeHThI ACTPOHOMMU

Buinycknuk nayuumcs:

£
£

pa3nu4aTh OCHOBHBIE MPU3HAKU CYTOYHOT'O BpallleHus 3BE3AHOr0 Heba, ABrkeHus JIyHbl, ColHIla U IUIaHET OTHOCUTENBHO 3BE3;
IIOHMMATh Pa3IN4Us MEX]Y TEIMOLEHTPUYECKON U T€OLEHTPUYECKON CUCTEMAaMK MUpa.

BblnyCKHuK noJiyuum 603.MO0HCHOCIMb HAYUUMbCA .

£

£

yKa3bIBaTh OOIME CBOMCTBA M OTJIMYMS IUIAHET 3€MHOU TPYMIBI U MJIAHET-TUTaHTOB; MaibIX Tel CONHEYHON CHUCTEMBI M OONBIIUX TUIAHET;
MOJI30BaThCS KapTOW 3BE3THOTO Heba MpH HAOIIOIEHUAX 3BE3THOTO HEDA,

pa3ianyaTh OCHOBHBIE XapaKTePUCTHKU 3BE3] (pa3Mep, BET, TEMIEpATypa), COOTHOCUTH IIBET 3BE3/IbI C €€ TeMITepaTypoit;

pasnnanL THUITOTE3bI O HpOI/ICXO)KI[eHI/II/I COHH@‘IHOﬁ CUCTCMBI.
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COILEPKAHUE YYEBHOI'O ITPEJIMETA
OcHoBHoe conep:xkanue (204 yaca)
du3uka u pusHIecKne MeTOAbl H3yUYeHHus MPUPoabl (5uacoB)
dwusuka — Hayka o npupoje. Habmonenue u onucanue pusnueckux spreHuil. Ousndeckue npubdopsl. Gusndeckre BeIMUUHBI U UX u3Mepenue. [1o-
IPELIHOCTH U3MepeHuil. MexayHapoaHas cucteMa eauHull. DPu3nyeckuil IKCEepUMEHT U (u3nueckas teopus. Pusndeckue moaenu. Ponb maremaru-
KU B pa3BUTUHU Qu3NKU. Ou3uKa 1 TexHuka. Ou3nka u pa3BUTHE MPEICTABICHUH 0 MaTEpPUATBEHOM MUPE.
JdemoHcTpauuu
[IpuMepbl MEXaHUYECKUX, TEIIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U CBETOBBIX SIBIICHUM.
duznyeckue npudopkI.
JlaGopaTropHblie padoThbI M ONBITHI

1. OmpenencHue MEHBI IEICHUS KATBI U3MEPUTEIHLHOTO MPUOOpA.

2. H3mepeHue AJIMHBI.

3. H3mepenne oO0beMa KUIKOCTH B TBEPIOTO TelIa.

4. V3aMepeHue TeMIeparypshl.

Mexanunveckue siBjienus (89 yacoB)
Mexanunueckoe aBuxeHue. OTHOCUTENBHOCTD ABWKeHUA. Cuctema orcuera. Tpaekrtopus. [lyts. [IpsmonuneiinHoe paBHOMepHOE BHKEeHHE. CKOPOCTh
PaBHOMEPHOTO MPSAMOJUHEMHOTO ABMKEHUSA. MEeTOAbl N3MEPEHHUS pacCTOSIHUSA, BPEMEHU U CKOpocTH. HepaBHOMepHOE NBH)KEHME. MrHOBEHHas CKO-
poctb. Yckopenue. PaBHoyckopenHoe aBuxenue. CBoOoaHOoe maneHue ten. ['padmku 3aBUCHUMOCTH MYyTH M CKOPOCTH OT BpeMeHu. PaBHOMepHOe
JIBUKCHHE 1O OKpYKHOCTH. [lepros i yacToTa oOpanieHus.
SAsnenue nunepuuu. Ilepseiii 3akon HetoTona. Macca tena. I1notHocTh BemectBa. MeTopl U3MEpEHUs: Macchl U INIOTHOCTU. B3aumopeiictue ten. Cu-
na. [IpaBuiio cnoxkenus: cuit. Cuna ynpyroctd. Meroasl nu3aMepenus cuibl. Bropoii 3akon Hetotona. Tpernit 3akon Hetorona. Cuia TspkecT. 3aKoH
BCEMHUpHOTo TAroteHus. MckyccrBennsle cnyTHUkH 3emin. Bec Tena. HeBecomocts. ['eonienTpruueckast u reamoneHTpuueckas cucremsl Mmupa. Cuna
TpEHUS.
MowmeHT cunbl. YcinoBus paBHoBecus peruara. LleHTp Tsbkectu tena. YcnoBus paBHoBecHs Ted. Mmmynbce. 3akOH cOXpaHEHUs! UMITylbca. PeakTuBHOE
JIBKEHUE.
Pa6ora. MomuocTs. Kunernueckas sneprusi. [loTeHnnanbHas SHEprusi B3aUMOJICHCTBYIOIIUX TeJ. 3aKOH COXpaHEHUs] MexaHuueckoi sHepruu. [Ipo-
cThie MexaHu3Mbl. KoadduimeHnt nosiesnoro aercTeusi. MeTo 16l H3MepeHus SHEPTUH, PaOOTHl U MOIIIHOCTH.
Hasnenue. ATMocdepHoe naBneHue. MeToasl uamMepenus nasienus. 3akoH [lackans. ['uapaBnuueckre MamuHbl. 3aKOH ApxuMezna. Y CloOBUE IiaBa-
HUS TeTI.
Mexanuueckue konebanwus. [lepros, yactota u ammuryaa konebanuit. [lepuon xonebaHuii MaTeMaTHYECKOTO U MPY>KUHHOTO MasTHUKOB. MexaHu-
YeCKHUe BOJHBI. J[JInHa BOJHBL. 3BYK.
JdemMoHcTpanuu
® PaBHOMEpHOE MPAMOJIUHEUHOE IBUKEHUE.
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OTHOCUTENBHOCTD JIBU>KECHHUSL.

PaBHOYCKOpEHHOE IBHKECHUE.

CBoboaHoe nagenue tei B Tpyoke HetoToHa.

Hanpasiienue ckopocTH Ipu paBHOMEPHOM JIBUYKEHUH 110 OKPYKHOCTH.
SIBrieHrEe MHEpPLUH.

B3anmopencraue Tei.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Ae(OopMaIii MPY>KUHBI.
CrnoxeHnue cui.

Cwuna TpeHus.

Bropoii 3akon HeroToHa.

Tpertnii 3akoH HproToHA.

HesecomocTs.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

W3meHeHue sHEpruM Tejaa pU COBEPIIEHUN PAOOTHI.
[IpeBpareHnss MEXaHUYECKOU YHEPTUH U3 OJHOU (OPMBI B IPYTYIO.
3aBUCUMOCTb JaBJICHUS TBEPJIOTO TEJIa HA ONOPY OT JIEHCTBYIOIIEH CHIIbI U IJIOLAAHN OIOPHL.
Obnapy>xenue atMoc(hepHOro JaBICHHUS.

W3mepenune armocepHOTo 1aBiIeHUsT 0apOMETPOM - AaHEPOUIOM.
3akoH Ilackans.

I'mppasinueckwmii npecc.

3akoH Apxumena.

[IpocTeie MEXaHU3MBI.

Mexannueckue KojaeOaHusl.

MexaHn4eCKHe BOJIHBI.

3BYKOBBIE KOJICOAHUSI.

YcnoBus pacnpocTpaHeHUs 3ByKa.

JlabopaTropHblie padoThl U ONBITHI

1.

2
3.
4.
5

N3mepenne CKkOpOCTH PABHOMEPHOTO IBHKECHHUSL.

N3yyenue 3aBUCUMOCTH IIyTHU OT BPEMEHU IIPU PABHOMEPHOM U PaBHOYCKOPEHHOM JIBUKCHUU
N3mepenne ycKkopeHus MPSMOJIMHENHOTO PABHOYCKOPEHHOTO ABUKEHUS.

N3mepeHnne Maccsl.

W3mepeHne MmIOTHOCTH TBEPJOTO Tea.

13



H3MmepeHne MI0THOCTH KUAKOCTH.
W3mepenne cuilbl JTMHAMOMETPOM.
CiioxeHue Cuil, HalpaBJIE€HHBIX BJI0JIb OJHON HPSIMOM.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 YTIIOM.

10. MccnenoBanue 3aBUCUMOCTH CUJIBI TSXKECTH OT MacChl TeJa.

11. UccnenoBanue 3aBUCUMOCTH CUJIBI YIIPYTOCTH OT YJIMHEHUSI IPYKUHBL. M3MepeHue )KeCTKOCTH Py KUHBI.

12. UccnenoBanue cuilbl TPEHUS CKOJIbXeHUs. Vi3MepeHne ko3 uimenTa TpeHus CKOJIbKEHHMSL.

13. UccnenoBanue ycaoBUN paBHOBECHS pbluara.

14. HaxoxaeHue [eHTpa TSHKECTH IIJI0CKOro Tena.

15. Beruucnenne KITJ] HakI0HHOM IIJIOCKOCTH.

16. 3MepeHne KHHETUIECKOM SHEPTHH Tela.

17. 3mepenne n3MeHeHus] NOTEHIMAIbHON SHEepruu Teja.

18. M3mepenune MOIIHOCTH.

19. 3mepenune apXxuMe10BOH CHUITBI.

20. Vzyuenue ycrnoBHii TuIaBaHus TeJl.

21. V3yueHue 3aBUCUMOCTH NepHoa KoineOaHU MasiTHUKA OT JAJUHBI HUTH.

22. zamepenune ycKopeHHsi CBOOOIHOTO MaJACHHUs C ITOMOIIBI0 MasSTHHUKA.

23. V3yuenue 3aBUCUMOCTH NepHOa KoeOaHui Tpy3a Ha NMPYKUHE OT MAcChl Ipy3a.

TensioBble siBienus (32 yaca)
Crpoenue BemiectBa. TeroBoe IBUKEHHE aTOMOB U MoOJIeKyJ. bpoyHoBckoe nBmwxkenue. uddysus. BzaumoneiicTBue yactul BemectBa. Mojenu
CTPOEHMSI Ta30B, )KUJIKOCTEN U TBEPABIX TN U 00BSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE 3TUX MOJIENIEH.
TennoBoe nBuxkeHue. TemnoBoe paBHOBecHe. Temneparypa u ee usmepeHue. CBs3p TEMIEPATyphl CO CPEAHEN CKOPOCTBIO TEIUIOBOTO XaOTHUECKOTO
JBUKEHUSI YACTHII.
Buytpennss sHeprus. PaboTa u Temonepenada Kkak cnocoObl H3MEHEHHs] BHYTpEHHEH sHepruu Tena. Buiel Terionepenaun: TEIIONPOBOIHOCTh, KOH-
BeKIMs, u3yuyeHue. KonndyecTBo TemioTsl. Y eibHasi TEMI0EMKOCTh. 3aKOH COXPAHEHHUs SHEPTUH B TEIJIOBBIX Mporieccax. HeobpaTumocTts mpoleccoB
TEILIONEPEIayu.
Wcnapenue n xonaeHcanus. Haceimennsiii nap. BnaxHocTs Bozayxa. Kunenue. 3aBUCHMOCTbh TeMmepaTypbl KUNeHUs OoT jnaBieHus. llnaBnenue u
KpUCTaJIU3aus. Y AeabHas TeIIoTa IIaBIeHUs U apooOpa3oBaHus. Y AenbHas TeIioTa cropanus. PacueT KoinuyecTBa TEIIOThI IPH TEIII000OMEHE.
[TpunHnmns! paboTsl TeroOBIX ABurareneil. [laposas TypOuna. [IBurarens BHyTpeHHero cropanus. PeaktusHsbiii qurarens. KI1/1 TenoBoro nBurare-
151. OObACHEHHE YCTPOICTBA U PUHIIMIIA ASHCTBHSI XOJIOUIbHHKA.
[IpeoOpa3oBaHus SHEPTUH B TEIJIOBBIX MAlIMHAX. DKOJOTHYECKHE MPOOIeMbl UCIOIb30BAaHUS TETJIOBBIX MAIIUH.
JdemoncTpanuu
® (CKMMaeMOCTb ra3oB.

©ooNe
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Juddy3us B razax v )KUIKOCTSX.

Mopaeinb Xa0TH4EeCKOTO ABUKEHUS MOJICKYJL.

Monens OpOyHOBCKOTO TBUKEHHUSI.

Coxpanenne o0beMa )KHUIKOCTH TPU U3MEHEHUU (POpMBI cocya.
CuenieHne CBUHI[OBBIX LIUIMHAPOB.

[TpuHIMIT NEHCTBUS TEPMOMETPA.

W3meHneHne BHyTpEeHHEH SHEPTUU Tea MIPU COBEPILIEHUH pabOThI U MPH TeIUIoNeperaye.
TennonpoBOAHOCTh Pa3IUYHBIX MATEPHAIIOB.

KonBeknus B )KMIKOCTSIX U ra3ax.

Tennonepenaya myTemM U3JIy4eHHUs.

CpaBHeHHE YIENbHBIX TEIIOEMKOCTEH pa3IMuHbIX BEIIECTB.
SIBneHue ucnapeHusl.

Kunienne Bogbl.

[TocTostHCTBO TeMNEpaTypbl KUIIEHUS KUIKOCTH.

SBneHus MIaBIEHUS U KPUCTAIUIM3AIUH.

N3mepenne BIaKHOCTH BO3/1yXa ICUXPOMETPOM WIJIM TUTPOMETPOM.
VY CTpoiCTBO YETHIPEXTAKTHOTO JIBUTATENSI BHYTPEHHETO CTOPAHMUS.
YcTpoiicTBO apoBoit TypOUHBI

JlabopaTopHbie padoThI U ONBITHI

=

2
3.
4.
5

OnexTpuszanus Ten. DIEKTpUUIecKuil 3apa. J[Ba BUa 3JeKTpUUECKHX 3apsaioB. BzanMopelicTBue 3apsAa0B. 3aKOH COXpaHEHMsI dJIEKTPUUECKOT O 3apsija.
OnexTpuueckoe nose. JlelicTBUe 3IEKTPUUECKOro MO Ha JeKTpuueckue 3apsabl. [IpoBOAHUMKY, AUAIEKTPUKU U MOIYHpoBOoAHUKH. KoHneHcaTop.

HccnenoBanne N3MEHEHHS CO BPEMEHEM TEMITEPaTyPhl OCTHIBAIOIICH BOJIBI.

W3ydeHue siBIeHUS TEIJI000OMEHaA.

W3mepeHue yaeabHON TEIII0EMKOCTH BEIECTBA.

N3mepeHne BIa)KHOCTH BO3TyXa.

HccnenoBanue 3aBUCUMOCTH 00beMa ra3a OT JaBJICHUs P MOCTOSTHHON TeMIIepaType.
DeKTpUYeCKHEe M MAaTHUTHBIE siBJIeHUs (42 yaca)

3HepFI/I$I QJICKTPHUYECCKOTO IIOJISI KOHACHCATOPA.

[TocTostHHBIN 2neKTpUYeCKUi TOK. VICTOYHMKHM NOCTOSHHOTO TOKAa. J[EMCTBUS 3JIEKTPUYECKOIO TOKA.
CONIPOTHBIIEHUE. OJEKTpuueckas ILenb. 3akoH Oma 118 ydacTka sjekTpuueckod nenu. IlocrnenoBarenbHoe M NapayuleIbHOE COEAMHEHMS
MPOBOAHUKOB. PaboTa 1 MOITHOCTH AseKTpruyeckoro Toka. 3akoH Jxoynsa-Jlenna. Hocurtenu snexTpuyeckux 3apsiioB B MeTajiaxX, MOIYIPOBOJIHUKAX,

QJICKTPOJIMTAX U ra3ax. HOJ'IyrIpOBO,Z[HI/IKOBBIC HpI/I60pBI.

15
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OnbiT Dpcrena. MarautHoe mose Toka. BzauMoaelcTBue NOCTOSTHHBIX MarHUTOB. MarautHoe nosie 3eMid. DJIeKTpOMarHuT. JleiicTBrue MarHUTHOTO
110JI1 Ha IPOBOJIHUK ¢ TOKOM. Cuia Ammnepa. DJIeKTpOABUraTellb. DIEKTPOMAarHUTHOE pPelie.
JdemoHcTpauuu
® DJeKTpu3alus Tell.
JIBa poJia JIEKTPUYECKUX 3apsI0B.
YCTpOUCTBO U IEHCTBUE IEKTPOCKOIIA.
[IpoBOIHUKY U U30IATOPHI.
DnexTpu3anus yepes3 BIUSHHUE
[IepeHoc 3neKTprUYECKOro 3apsiia ¢ OHOro Tejla Ha APyroe
3aKOH COXpaHEHUs 3JIEKTPUUYECKOTO 3aps/Ia.
Y CTpoCTBO KOHIEHCATOPA.
DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.
HcTOoYHNKH TOCTOSHHOTO TOKA.
CocraBneHue IeKTPUIECKOM LenH.
DNEKTPUUECKUN TOK B DJIEKTPOIUTAX. DIEKTPOIIU3.
DIEKTPUYECKHI TOK B MOJYNPOBOAHUKAX. DJIEKTPUUECKUE CBOMCTBA MOIYITPOBOHHUKOB.
DneKTpUUeCcKUl pa3psiz B ra3ax.
N3mepenue cuiibl TOKa aMIEepMETPOM.
HabnroneHnne mocTosHCTBA CHITBI TOKA Ha Pa3HBIX YYaCTKaX HEPA3BETBICHHOM JEKTPUYECKOH LIETTH.
W3mepenue cuiibl TOKa B Pa3BETBICHHOW 3JIEKTPUUECKOM LIeTH.
N3mepenue HanpsKeHHs! BOJIbTMETPOM.
N3ydeHne 3aBUCUMOCTH 3JIEKTPUUECKOTI0 CONIPOTUBIIEHUS IIPOBOJAHUKA OT €T0 JUIMHBI, IIIOMAAH ITOIIEPEYHOr0 CEYEHHUS U
Matepuaia. ¥ elbHOE CONPOTUBIICHHE.
Peocrar n marasus conpoTHBIIEHUI.
N3mepenne HanpspKeHW B OCIEA0BATEIbHON AJIEKTPUYECKOM 1IETH.
3aBUCUMOCTb CHJIBI TOKA OT HaIIPSDKEHUS HA yYaCTKE 3JIEKTPUUECKON LETH.
OmnsIT OpcTena.
MarauTtHoe nose Toka.
JlelicTBME€ MarHMUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
® YCTpONCTBO 3IEKTPOABUTATEINS.
JlabopaTopHbie padoThI U ONBITHI
1. HaOnronenue 31eKTpUIECKOro B3aUMOICHCTBHS TEl
2. COopka 3JIeKTpUYECKO e U U3MEPEHHNE CUIIbI TOKA U HAIIPSIKEHUS.
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HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA B TPOBOJAHUKE OT HAMPSHKEHUS HA €ro KOHIAX MPH MOCTOSIHHOM CONIPOTHUBIICHUH.
HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA B DJIEKTPUUYECKON LEMU OT COMPOTUBIICHUS IIPU MOCTOSSHHOM HaIPSKEHUU.
W3ydeHue nocneaoBaTeIbHOr0 COeIMHEHUS TPOBOIHUKOB

N3yuenue napajiieIbHOTO COEIMHEHUSI IIPOBOAHUKOB

H3mepeHne conpoTUBICHHUE MTPU TOMOIIY aMIIepMETpa U BOJIBTMETPA.

N3yuenune 3aBUCUMOCTH 3JIEKTPUUYECKOT0 COMPOTUBIICHUS POBOAHUKA OT €T0 JIJIMHBI, IUIOIIAIA MONEPEUHOT0 CEYEHUS U
MaTepuaia. Y AelIbHOEe COIPOTUBIICHHE.

. U3amepenne paboThl M MOIITHOCTHU AJICKTPUIECKOTO TOKA.

. I3ydeHue aneKTpuuecKux CBOMCTB KHUJKOCTEH.

. I3roToBiieHne raJbBaHMYECKOro 3JIEMEHTA.

. I3ydyenue B3auMoIeiCTBUSI IOCTOSIHHBIX MAarHUTOB.

. MccnenoBanre MarHUTHOTO OIS IPSIMOTO MPOBOAHUKA U KATYIIKU C TOKOM.
. UccnenoBanue siBJIeHUSI HAMarHMYMBaHUS JKele3a.

. I3yuenue npuHIMIa AeMCTBUS AIEKTPOMATHUTHOTO peJe.

. I3yuenue AecTBUS MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

. I3yuenue npuHIuUna AeCTBUS AIEKTPOIBUTaATENS.

DJIeKTPOMArHUTHbIE KoJieOaHusi U BOJIHBI (11 yacoB)

OnextpoMarauTHas uHAyKuua. Oneitel @apanes. [lpasuno Jlenna. Camounaykuus. Inextporenepatop. [lepemennsiit Tok. Tpanchopmarop. Ilepe-
Jada 3JIEKTPUIEeCKON dHEpruH Ha pacctosiHue. KoebaTenbHblii KOHTYP. DIEKTPOMAarHUTHBIC KOJICOaHMsI. DIEKTPOMArHUTHBIC BOJHBI M UX CBOMCTBA.
CKOopoCTh pacnpoCTpaHEHUs HIEKTPOMATHUTHBIX BOJIH. [ [pUHIIMIIBI paAOCBSI3H U TEIEBUICHUS.
Cger - anexTpoMarHuTHas BosiHa. Jlucnepcust ceeta. BiusiHHe 351eKTpOMAarHUTHBIX M3JIyd4E€HUI Ha JKuBble opraHu3Msl. [IpsimonuHeitHoe pacnpocTpa-
HeHue cBeTa. OTpakeHUE U IPEJIOMIIEHUE CBETA. 3aKOH OTpakeHus cBeTa. [Iimockoe 3epkano. JInnza. @okycHoe paccTosHUE TMH3BL. PopMyIia JIUH3BL.
OnTnueckas cuia nuH3bL. ['11a3 kak ontuyeckas cucrema. OnTuyeckue npruoopkl.

JdemMoHcTpanuu

® e 66 6 6 6 &

DneKTpOMarHuTHas MHIYKIIHS.

IIpasuio JleHua.

CamouHayKIIHs.

[TosnydyeHne nepeMeHHOro TOKa IIPH BpallleHUH BUTKA B MAarHUTHOM IIOJIE.
YcTpoicTBO reHeparopa MoCTOSHHOTO TOKA.

YeTpoicTBO reHeparopa NeEpEMEHHOr0 TOKa.

YcTpoiicTBo TpaHcpopmaTopa.

Ilepenaya 31eKTpUUECKON SHEPTUN.

DNeKTpOMarHuTHHIE KOJIEOaHHUS.
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CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

[TpuHIUIIBI paTHOCBSI3H.

WcTouyHuKH cBeTa.

[IpsiMonuHEITHOE pacIpOCTpaHEHUE CBETA.
3aKOH OTpa)KEHUS CBETA.

N3o0paxkeHue B IIOCKOM 3epKaje.
IIpenomiieHue ceera.

Xox ydeit B coOuparomiei JInH3e.

XoJ1 1y4deil B pacCerBaroIleu JIMH3E.
[Tonyuyenne n300paxeHUii ¢ TOMOIIBIO JINH3.

Mopens ri1asa.
Jlucniepcus 6eroro cBera.

®@e BB E®A®Be ® 66 6

JlaGopaTopHble padoThI M ONBITHI

1.

©CoNoOkwWN

N3ydeHue BICHUS 3JEKTPOMAarHUTHON UHIYKIIUU.
W3ydeHnue nmpuHLIMIA AeHCTBUS TpaHcPopMmaTopa.
W3ydeHue SBIEHUS pacIpOCTPAHEHUs CBETA.

HccnenoBanue 3aBUCUMOCTH yrijia OTpaxXKCHus OT yTIJia MaZiCHUs CBETA.

W3ydeHue cBOMCTB N300paykeHUs B INIOCKOM 3€pKaJie.

HccnenoBanue 3aBUCIMOCTH YIJIa MPETOMIICHUS OT yTJia MajeHHs CBETa.
N3mepenne poKyCHOTO pacCTOSTHUS COOMPATOIIEH JIMH3BI.
[Tomryuenue n300pakeHUii ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.

Halmntonenue siBeHus IUCIIEPCUN CBETA.

KBanroBbie sijienus (13 yacos)

[Tpuniun neiicTBrus MUKpOGOHA U TPOMKOTOBOPHTEIIS.

[TpuHIMNI nefcTBUS MPOESKIIMOHHOTO anmnapaTa u (oTtoanrmapara.

[TonydyeHune 6en0ro cBeTa Mpu CI0KEHUU CBETA Pa3HbIX I[BETOB.

OmnsiTel Peszepdopaa. [Tnanerapuas mogens aroma. JInneluarsie ontuyeckue cnektpsl. [lornomenue u ncnyckanue ceera aromamu. CocTaB aTOMHOTO
s1pa. 3apsAA0BO€ U MAacCOBOE YUCIa. SIaepHble cuiibl. DHEPTUs CBA3M aTOMHBIX siiep. PannoakTuBHOCTh. Anbda-, 6eTa - 1 ramma-uzinydenus. [lepuos

noJjrypaciiaaa.

AJIEKTPOCTAHIUH.
JdemoncTpauuu

® Mopuens onbita Pesepdopaa.
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Mertoabl peructpaiuu siAepHbIX u3nydeHuil. Snepueie peakiuu. Jlenenue m cunte3 saep. Mcrounnku sHeprun ConHIA U 3BE3.
Snepnasa snepretuka. Jlosumerpus. BiausiHue pagmoakTHUBHBIX W3IYyYEHH HA KUBbIE OPTraHU3MBI.

DKojorudeckre npodiaemMbl pabOThl aTOMHBIX



® Habmronenue TpekoB yacTull B kamepe BuibcoHa.
® YCTpOMCTBO U IEUCTBUE CUCTYMKA HOHU3UPYIOLIUX YACTHII.
JlaGopaTropHblie padoThbI M ONBITHI
1. HaOGmroneHue MTMHEWYATHIX CIIEKTPOB U3JIYYCHHUS.
2. H3mepeHue eCTECTBEHHOIO PaIUOAKTUBHOTO (POHA T03UMETPOM.
Crpoenue n 3Bosnonust BeesieHHoi (6 yacos)
['eonenTprueckas U reavoleHTpuyYecKas cucreMbl Mupa. dusnueckas npupoga HebecHbix Ten ConHeuHoil cuctemsl. [Ipoucxoxaenne ComHeUHON
cucrembl. ®usnueckas npupoaa Comnnua u 38e3a. Crpoenue Beenennoit. OBosmonus Beenennoil.
JdemoHcTpauuu
® AcTpoHOMHUYECKUE HAOTIOACHHUS.
® 3HAKOMCTBO C CO3BE3IUSIMH U HAOJIIOICHUE CYTOYHOTO BPAIICHHUS 3BE3JHOrO Heda.
® Habmogenue nuxenus Jlynsl, ConHIa U MJIaHET OTHOCUTENBHO 3BE3/I.
Pe3epBHOe BpeMs (MTOroBOE MOBTOPeHHUE) - 13 yacon

7 KJIACC
(68 uacos, 2 yaca B He1eJII0)
Beenenue (5 4)
Uro u3yuaet ¢pusuka. Pusndeckue siBineHusd. Habmonenus, onbiTel, nu3mepenus. @U3nka U TEXHUKA.
JlabopaTopHble padoThbI:
1. OmnpeneneHue LEHBI IEICHUS U3MEPUTEIBHOTO IIMINHIPA.
IlepBoHa4yasbHBIE CBeIeHNUS O CTPOCHUM BelecTBa (5 4)
Monekynbl u atoMbl. uddysus. [Bmkenue monekyn. CBsa3b TeMIEpaTyphl Tela CO CKOPOCTBIO IBIKEHUS ero MolieKyln. [IputsikeHne u oTTankuBa-
HUE MOJIeKyJl. Pa3nuuHble COCTOSHUS BELIECTBA U UX OOBSICHEHHE HA OCHOBE MOJIEKYJISPHO — KHHETHUECKUX IPECTaBIECHUH.
JlabopaTopHbie padoThI:
2. M3mepenue pazMepoB MaJbIX TEJl.
B3aumoneiicrBue Tea (22 u)
Mexannueckoe nBuxenue. Panomepnoe npuxenue. Ckopocts. Wuepuus. Bzaumopeiicteue ten. Muepuusa. Macca tena. 3mepenue Maccel Tena ¢
nomoltpio BecoB. [lnoTHOCTE BemecTBa. SBnenue tarorenus. Cuna Tspkectu. Cuiia, Bo3HHKaromias npu aedopmaimu. Bec. CBs3b MeXAy CUITION Ts-
KECTU U Maccoi. Ympyras nedopmarnus tena. 3axoH ['yka. [{lunamometp. ['paduueckoe nzodpaxenue cuibl. CloKeHHUE CUJl, ICUCTBYIOIINX MO OHOM
IIPSAIMOM.
Tpenne. Cuna Tpenus. TpeHue CKONBKEHUS, KaYeHUs, TOKOs. [ToqmmmHuKy.
JlabopaTopHblie padoThI:
3. H3mepeHne macchl Tella Ha PHIYaKHBIX Becax.
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N3mepenne oobema Tena.

W3mepenue mIoTHOCTH TBEPAOIO TENaA.

['pagupoBanue Npy>KUHBI U U3MEPEHUE CUITBI C TIOMOIIBIO THHAMOMETpA.
N3mepenue cuiibl TpeHHUs.

No ok

JlaBJieHre TBepPAbIX TeJl, JKMAKOCTel U ra3os (20 4)
Hasnenue. JlaBnenue tBepabix Ten. JlaBnenue raza. OObsICHEHHE AAaBICHHS Ta3a HA OCHOBE MOJEKYISIPHO — KMHETHYECKHX MPECTAaBICHUN. 3aKOH
[Tackans. JlaBnenue B sxuakocTu u raze. Coobmaromuecs cocynapl. mo3el. ['napaBnudeckuit mpecc. Atmocdeprnoe nasiaenue. Onbit Toppudesim.
bapomerp-anepoun. M3menenne atMochepHoro maBieHus ¢ BbICOTOM. ManomeTpbl. Hacoc. ApxumenoBa cuiia. YcClIoBUs TUTaBaHUsS Tel. BomHbIi
TpaHcnoptT. Bo3ayxoraBanue.
JlaGopaTropHbie padoThbI:
8. M3mepeHue BHITATKUBAIOIICH CHIIBI, ACHCTBYIONIEH HAa IOTPYKEHHOE B KU IKOCTH TEJIO.
9. BpriicHeHUE yCIOBHIA MJIaBaHUS TeJ B )KHUJIKOCTH.
Pabora u MmomHOCTh. JHeprus (13 1)
PaGota cumbl, neiicTByIOIIEH M0 HANIPABIECHUIO JABIKEHUs Teia. MomHocTh. [IpocTeie MexaHU3MBI. Y CIIOBUE paBHOBECUS pbluara. MOMEHT CHIIBL.
PaBHOBecue Ten ¢ 3aKperyIeHHOM OChI0 BpaleHus. Bupl paBHOBecus. PaBeHCTBO paboT mpH MCHOIB30BaHUU MeXaHU3MOB. KoadduumeHT mone3Horo
nerctBusd. [loTeHnnanbHast 3HEprus NOJHATOIO TeJa, CKAaTOW npykuHbl. KuHeTnueckas sHeprus ABuxkyierocs tena. IIpeBpaiienue oqHoro Buaa me-
XaHUYECKOH HEPTUU B JPYroi. DHEprus peK U BeTpa.
JlaGopaTropHbie padoThbI:
10. BelsicHeHUWE YCIIOBUS PaBHOBECHS phlyara.
11. Uzmepenue KIIJ| mpu nombeme Tena mo HaKJIOHHOM IIIOCKOCTH.
Pe3epBHOe BpeMsi (MTOTOBOE MOBTOPeHHE) — 3 4.

8 KVIACC
(68 4, 2 yaca B HeeI0)
TenJioBble siBJIeHUA (26 4)
TernnoBoe nBuxenne. BHyTpennsis sHeprus. Pabota u Teronepenaya kak cnocoObl U3MEHEHHsI BHYTPEHHEH dHeprun Teia. Buasl Terionepenayu.
KonuyecTBo TemnoTel. YienbHas TEMJIOEMKOCTh. YJebHAs TEIUIOTa CropaHus TorumBa. [lnaBieHue W KpucCTaIu3anus. TemrepaTypa IUIaBJICHHS.
VY nenbHas temnota miuasieHud. Mcnapenue u konaeHcanus. OTHOCUTENbHAS BIaXKHOCTh BO3Ayxa M ee u3Mmepenue. Kunenne. Temneparypa KuneHusl.
VYnenpHas TerioTa napoodpazoBanusa. OObSICHEHHE U3MEHEHUHN arperaTHhIX COCTOSHHUM BEIIECTBA HA OCHOBE MOJICKYJISAPHO — KUHETUYECKHUX MPE.I-
ctaBieHui. [IpeBpanieHus SHEPTUU B MEXaHUYECKUX U TETUIOBBIX Mpolieccax. J[Buratenb BHyTpeHHero cropanus. [lapoBas TypOuHa.
JlaGopaTropHbie padoThbI:
1. CpaBHeHHE KOJIMYECTB TETIOTHI IPU CMEIIMBAHUU BOABI PA3HOU TEMIIEPATYPHI.
2. H3MepeHHE OTHOCHUTEIIBHOHN BIAXKHOCTH BO3/yXa C MIOMOIILI0 TEPMOMETPA.
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DyekTpuyeckue siBjieHUus (34 4)

Onexrpuszanus Tena. J[Ba poja 3ineKTpuUecKuX 3apsanoB. B3aummoneiicTBue 3apsiioB. DieKTpuUuecKoe mojie. J[MCKpeTHOCTh 3JIEKTPUUYECKOTo 3apsija.
OnekTpoH. CtpoeHrie aToMOB. [10CTOSIHHBIN 3JIEKTpUYECKUM TOK. ['aJbBaHUYECKUE PJIEMEHTBI. AKKYMYJISITOPBI. DJNEKTpUUYECKas 1eNb. JJIEKTPUUECKUN
ToK B Meraiax. Cuna Toka. AmMnepMmerp. DIEKTpUYECKOe HampspkeHue. BoiabTMmeTp. DnekTpuyeckoe conporuBieHue. 3akoH OMa Ui ydacTka
ANIEKTPUYECKOM 1enu. YaenpHoe compoTuBieHue. Peoctarsl. Buabl coeanHeHuidl mpoBOAHUKOB. PaboTa um MOUIHOCTH 3JEKTPHUYECKOrO TOKA.
KonuuecTBo TEmaoThl, BBIAECISIEMOE IPOBOJAHUKOM € TOKOM. CUETUYMK AJIEKTpUYeCKOW sHepruu. Jlamma HakaauBaHUS. OJEKTpOHArpeBaTebHbIC
npubopsl. Pacyer anekTposHepruu, notpedisieMoit ObITOBBIME AekTpornpudopamu. Kopotkoe 3ambikanue. [lnaBkue npenoxpaHutenud. MarHuTHoe
110JI€ TOKa. DJIEKTPOMAarHUThl U UX IpuMeHeHue. [locTosHHble MarHUThl. MarauTHoe mosie 3emiu. J[efiCTBUE MArHUTHOIO IOJII HA IPOBOJHUK C
TOKOM. DIJIEKTPOJIBUTaTEb.

JlabGoparopHblie padoThI
COopKa IeKTPUIECKOi ey U U3MEPEHUE CUITBI TOKA.
W3mepenne HanpsHKeHUs Ha Pa3IMYHBIX Y4acTKax HEenu.
PerynupoBanue cuiibl TOKa peocTaToM.
H3mepeHne conpoTUBICHUS IPOBOTHUKA C TIOMOIIBI0 aMIIEPMETpa U BOJIbTMETPA.
N3mepenue paboThl U MOIIHOCTH 3IEKTPUUYECKOTO TOKA.
W3ydeHue MoieH 3JeKTPOBUTATEIS.
COopKa 3JeKTpOMarHuTa U UCIBITAHUE €T0 JICHCTBHUS.

©ON AW

CgeroBble siBj1eHud (8 1)

Hcrounuku cera. [IpsmonuHeiiHoe pacnpocTpanenue ceera. OTpakeHne cBera. 3aKOHBI oTpaskeHus cBeta. Ilimockoe 3epkano. [Ipenomienue cpera.
JIun3sl. DOKyCHOE pacCTOSHUE U ONTUYECKas cuiia JuH3bL. [locTpoeHne n3o0paxeHuil, 1aBaeMbIX TOHKOHM JTUH30M. OnTuyeckue MpuOOpHI.

JlabopaTopHble padoThI:

10. M3yyeHue 3aKOHOB OTPAKEHMsI CBETA.

11. HaOGmtonenue siBICHUS IPETIOMIICHUS CBETA.

12. Tlomydenue u300pakeHU# C MOMOILBIO COOMPAIOIIEH JIMH3BI.

Pe3epBHOE Bpemsi (MTOroBo€ MOBTOPEHHE) — 4.

9 KVIACC
(68 yacos, 2 yaca B HeJ1eJI10)
Mexanuueckue siBjeHust (26 1)
MarepuanbHas Touka. Cucrema orcuera. Ilepemenienune. CkopocTh NPSAMOJMHENHOTO PaBHOMEPHOTO JBMXEHMS. PaBHOYCKOpEHHOE MPSMOJIMHEIHOE
JBUKEHHME: MTHOBEHHAsi CKOPOCThb, YCKOpeHHe, nepemenienre. ['paduku 3aBUCUMOCTH KMHEMATHUECKUX BEJIMYMH OT BPEMEHM NPU PAaBHOMEPHOM HU
PaBHOYCKOPEHHOM JIBHKEHUU. OTHOCUTEIBHOCTh MEXaHUUECKOTO ABM)KECHUS.
[IepBeiit 3akoH HproToHa. MHEpumanbHbIe cucTeMbl otcueTa. Bropoi 3akoH Herotona. Tpernii 3akoH HeroToHa.
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CBoOoaHoe mmajieHre. 3aK0OH BCEMUPHOTO TATOTEeHUS. VICKyCCTBEHHBIE CITYTHUKH 3€MJTH.
Nmnynbe. 3ak0H COXpaHEHUs UMITyJIbca. PakeTsl.

JlaGopaTropHbie padoThbI:

1. MHccnenoBanue paBHOYCKOPEHHOTO JBMKEHUS 0€3 Ha4aIbHON CKOPOCTH.
2. MH3mepenue ycKopeHUs CBOOOIHOIO MaCHHUS.
Mexanu4yeckue Kojiedanusi 4 BOJIHBI. 3BYK (9 4)

Konebarenbnoe asmxenue. Konedanus rpysa Ha npyxune. CBoOoanbie konedanus. KonebarenbHas cucrema. [lepuop, yactora u amrntyaa kosneba-
Huil. [IpeBpainienue sHEprun mpu KoyieOaHusX. 3aryxawine koinedanus. BeiHykneHHbIe Konebanus. PacipocTpanenne kojnebaHuil B yIpyrux cpeaax.
[Tonepeunsie ¥ MpoAOIbHBIE BOJHBL. CBS3b IJIMHBI BOJHBI CO CKOPOCTBIO €€ PAaCIpPOCTPAHEHHS U MEPUOJOM. 3BYKOBbIE BOJHBL. (CKOpPOCTH 3BYKA.
I'poMKOCTB 3ByKa M BBICOTA TOHA. JXO.

JlabopaTopHble padoThI:

3. UccnenoBanue 3aBUCMIMOCTH MIEPUO/Ia U YaCTOTHI CBOOOIHBIX KOJIeOaHUI MasiTHUKA OT €ro JIJTHBI.

DJIeKTPOMArHUTHbIE KoJieOaHusi U BOJIHBI (11 1)

OpHopogHOE W HEOJHOPOAHOE MarHuTHoe moje. HampaBieHue TOka W HampaBlIieHWE JIMHUK ero MarHutHoro mnons. [IpaBuno OypaBumka.
Oo6napyxenue MarautHoro nois. [IpaBuio neBoit pyku. UHAYKIMS MarHUTHOTO 1MOJIsI. MarHUTHBIA OTOK. DIEKTPOMarHUTHas MHIYKIH. | eHepaTop
nepeMeHHoro Toka. IIpeoOpa3oBaHue »SHEpruM B  BJEKTpPOreHeparopax. OKOJOTHYECKHe MpoOJIeMbl, CBS3aHHbIE C TEIJIOBBIMH U
TUIPO3JIEKTPOCTAHIMAMH. DJIEKTPOMAarHUTHOE ToJie. OJEKTPOMAarHUTHbIE BOJHBL. CKOpPOCTb PpacHpOCTPAHEHUs SJIEKTPOMArHUTHBIX BOJIH.
DneKkTpoMarHuTHasi Ipupojaa CBeTa.

JlabopaTopHble padoThbI:

4. V3yueHue SBICHUS JIEKTPOMArHUTHOM WHIYKIIUH.

Ctpoenue atoma u aTOMHOT0 siipa (13 u)

PaanoakTUBHOCTh KaK CBUJAETENIBCTBO CJIOXHOI'O CTPOEHHUS aTOMOB. Anb(da-, 6eta - u ramma-uznydenus. OnbiTel Pesepdopna. SnepHas moxaensb
aToma.
PagnoakTuBHBIE TPEBpAIIEHUS aTOMHBIX siiep. IIpoTOHHO — HEUTPOHHAsA MOZEIB A1pa. 3apsI0BOE U MacCOBOE YMUCIO. SnepHble peakunu. [lenenue n
cuHTe3 snep. CoxpaHeHue 3apsA0BOrO W MacCOBOTO YMCEN MIPU SIIEPHBIX PEAKIMSIX. DHEprusi CBA3M 4YacTUL B sjpe. BelneneHue sHepruu npu
SJIEPHBIX peakuusx. M3myuenue 3Be3]. SnepHas sHepreTrka. JKoJornyeckue mpoodaemMsl paboThl aTOMHBIX 3JEKTPOCTAHIMA. MeTo bl HaOMI0eHUs U
perucTpanmm 4yacTuil B saepHoil pusuke. Jlozumerpus.

JlabopaTopHblie padoThI:

5. M3yuenue nenenus siapa aroma ypana 1o ¢potorpapuu TPEKOB.

Crpoenue u 3Bosr0uus1 BeesienHoii (6 1ac )

['eonienTpryeckas U reIroleHTpuyYecKas cucteMbl Mupa. dusndeckas npuposaa HedecHbIX Tesl COTHEYHOU CUCTEMBI.

ITpoucxoxaenne Conneunoi cucremsl. Pusndeckas npupoaa Connua u 38e31. Ctpoenue Beenennoil. OBomtonus BeeneHHoi.

JdemoHcTpaumnu:
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1. AcTtpoHOMHUYECKHE HAOTIOICHUS.
2. 3HAKOMCTBO C CO3BE3USIMHU U HAOIIOJCHHE CYyTOYHOTO BPAIllEHHUs 3BE3AHOTO Heba.
3. Hao6monenue neuxenus JIlynbl, CoJlHIIA U IITAHET OTHOCUTEIIBLHO 3BE3.

Pe3epBHOe BpeMsi (MTOTOBO€E MOBTOPEHHE) - 3 Yac.

TEMATHYECKOE INTAHUPOBAHUE C YKA3AHUEM KOJINMYECTBA YACOB,

OTBOJIMMBIX HA OCBOEHME KAXKJIOM TEMBI.

7 KJIACC-68u
TemaTnueckoe OcHOBHbIE BH/IbI YU€OHOI 1eSITeJIbHOCTH Y4AIMXCS
IJIAHNPOBaHUE Ilpeomemmuoie oelicmeusn Memanpeomemmuole pe3yibmantvl
Ilo3nasamenvhvie Pezynamuenvie Kommynukamuenoie
yyvia yyia yvi
du3nka — HAyKa 0 [TpuBoauTH TIpUMEPHI (HU3UYECKOTO Tea, | AHAIU3UPOBATH, [InanupoBath CBOIO OtcrauBasi CBOIO TOYKY
npupoae SIBJICHUS, Pa3JIMUaTh BEIIECTBO U TEJIO. CpaBHUBAThb,  KJACCU- | UHAUBUAYAIbHYIO 00pa- | 3peHHs, MPUBOAUTH apry-
(5 yacoB) Onpenenuth 1eHY JAeleHUs U 1O- | GpunupoBath U 0000- | 30BaTENbHYI0  TPAaeKTO- | MEHTBI, MOATBEPXKIAs HX
TPELUIHOCTE. IaTh U3YYEHHBIE IIOHS- | PHIO. baxTamu
Onpenenarb 00beM JKHJIKOCTH C IIOMO- | THS
IIBI0 MEH3YPKH.
Crtpoenue [IpuBoauTe mnpuMepbl, aAokasbiBaromue | IlpoexktupoBanue u | BeiaBurarsb Bepcuu |  YMeETh MpU3HABaTh
BelllecTBAa CYIIIECTBOBAaHUE MOJIEKYJI, OMPENENATh CO- | MPOBEICHUE HaOt0/Ie- | perIeHUs po0JIeMbl, | OIIMOOYHOCTH CBOECTO
(5 yacos) CTaB MOJICKYJ; pellaTh KaueCTBEHHBIC 3a/la- | HUSl TPUPOJHBIX SIBJIE- | OCO3HABaTh  KOHEYHBIN | MHEHHS (€CJIM OHO TaKOBO)

yn Ha 1-e momoxenne MKT.

Onpenenars pa3Mep Majloro Tena.

Pemate kauecTBeHHBIC 3a/a4M Ha JaHHOE
nonoxxeane MKT; moka3elBaTh JBMIKCHHE
MOJIEKYJI; DKCIEPUMEHTAIBHO JIOKA3bIBATh
3aBUCHUMOCTh CKOPOCTH TU(DPy3unu OT TeM-
neparypbl, OOBSCHATH CMauyMBaHHE M Ka-
MWUIAPHBIC SABJICHUA.

Pemnienne kauecTBEHHBIX 3a7a4.

HUU C UCIIOJIB30BAaHUEM
HEOOXOIMMBIX H3MEpH-
TENbHBIX MPUOOPOB.

pe3yibTaT, BHIOMpaTh W3
MPEIJIOKEHHBIX CPEJICTB
U HMCKaTh CAMOCTOSITENb-
HO CpelacTBa JIOCTHXKe-
HUS LETH.

U KOPPEKTUPOBAThH €TO0.
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JIBHKeHUMe U B3aH-
MOJEHCTBHE TeJ
(22 gac)

[IpuBoauTE NpUMEpHl PAa3IUYHBIX BHJIOB
JBIKEHUS, MAaT€pUATbHOM TOYKHU, IOKA3bI-
BATb OTHOCHUTEJIBHOCTh [JIBUJKEHHMS, IIyTH,
TPacKTOPHHU.

[TpumensTh (HOpMYINBI CKOPOCTH, OIMUCHI-
BaTh JIBIDKEHHUE IO TpaduKy CKOPOCTH, OII-
penensiTh CKOpocTh MO TpaduKy, CTPOUTH
rpaduK CKOPOCTH M JBUKCHUS; IEPEBOIUTH
eIMHUIIBI u3MepeHus: ckopoctu B CU.

Pemats 3a1aun Ha JaHHBIC (POPMYIIBL.

Pemarsb rpaduueckue 3amauu.

CpaBHHMBaATh MacChl TeJl MPHU UX B3aUMO-
IENCTBUMU.

[IpuBOIUTE MpUMEPHI IBUKEHUS TIO UHEP-
LWUH; peraTh 3a1a4M 10 TEME.

OnpenensaTh TUIOTHOCTh MO TaOIUIE; ITe-
peBoauTh eAMHULBI IIoTHOCTU B CH.

Pemats 3amaun 1 u 2 ypoBHel Ha pacuer
IUIOTHOCTH, MAacChl, 00beMa; paboTaTh C
Ta0JIMYHBIMU JAHHBIMHU.

Paborate ¢ Becamu, menzypkoit. [IpoBo-
JUTh pacyeT TUIOTHOCTH U paboTaTh C Tad-
JIALIEN TUIOTHOCTH.

3anaun 2 ¥ 3 ypoOBHSL.

[Tonb30BaTbCsd TMHAMOMETPOM.

I'padmueckn m3o0paxkaTb CUIIy M Haxo-
JTUTh PABHOJICUCTBYIONIYIO HECKOJIBKUX CHII.

N3o0paxath TpaduyecKkud CUIy YIOPYro-
CTH, €€ PacCUHUTHIBATh, U3MEPSTh.

I'padmuuecku n300pakarh CHITYy TSKECTH U
pacCUUTHIBAThH €€.

Paznnuars Maccy Tena u Bec Tena; ompe-
JIEJSITh BEC TeJla C TTOMOIIBIO THHAMOMETPA,

[IpencraBusaTh HH-
dopmaito B BHIE
KOHCIEKTOB,  TaOJIHIl,

cXeM, rpauKoB.

BriaBurarte BEpCHUU
pelieHus pooIIEMBI,
0CO3HABaThb  KOHEYHBIN

pe3ynbTat, BHIOMpATH W3
NPEVIOKEHHBIX CPEICTB
U HCKATh CaMOCTOSITEIIb-
HO CpElICTBA JOCTHIKE-
HUS TEJH.

YMeTh B3MISIHYTh Ha CH-
TyalHIO ¢ MHOW MO3ULIMU U
JIOTOBAPUBATHCS C JIFOJIbMU
VHBIX MO3UITUH.
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rpadguvecKky n300paxkarh BEC.
I'panyupoBars npykuHy ¥ U3MEPATH CUIIbI
JTMHAMOMETPOM.
N3o0paxkaTs rpaduvecku CUIy TpPEHUS,
W3MEPSITh CHITY TPECHUSI.

JdaBJjieHue TBepabIX
TeJl, JKUAKOCTeH u
ra3oB
(20 gac)

Pemarp kauecTBEHHBbIE 3aJauM; BKCIIE-
PUMEHT 110 OIIPEJENICHHUIO JaBleHus OpycKa.

Pemarp kadecTBEHHbIE 3aJaud; IPOBO-
JUTh OMBITHI Ha 3aKOH [lackais.

Pemarp kauecTBEHHbIE 3a7auu; IPHUBO-
IUTh TpUMEpbl NPUMEHEHHUs aKBajlaHra U
rITyOMHHBIX anmnapaToB.

Pemiate pacuerHble 3a1aun 1 U 2 ypoBHSL.

[IpyBoauTE NpUMEPHl MPAKTHUUECKOIO
IIPUMEHEHMSI COOOLIAIOIUXCS COCYIOB.

[Tonmp30BaTbess GApOMETPOM-aHEPOHIOM.

Perienue kaueCTBEHHBIX 3a/1a4.

[Tonp30BaTbCcsi MaHOMETpPaMHU.

OOBbsicHeHHe NPUYMHBI BO3HUKHOBEHMS
apXUMEIOBOW CHJIBI.

Omnpenensats cuny Apxumena. Pabora c
TaOJIHIIEN;

BBISICHATD yCI0BHSI IIJIaBaHUS TEIL.

IIpoBenenue onsita.

VcranaBauBarth
MPUYUHHO-CIIEA-
CTBEHHBIE CBS3H.

IIpoBoauts camo-
KOHTPOJIb.

YMeHure BeIACIATE
IJ1aBHOE.

VYMeTh Jienarth BEI-
BOJ.

[InanupoBate  CBOMO

UHAMBUAYaAIbHYIO 00pa-
30BaTENbHYIO
puio.

TPaeKTo-

YuuTtbCsd KPUTHUYHO OT-
HOCHUTBCA K CBOEMY MHeE-
HUIO, YMETb IIPU3HABAThH
OLIMOOYHOCTh CBOETO
MHEHHUS

JHeprus. Padora.
MoIHoCThb
(13 yacoB)

Pemars 3agaun 1 u 2 ypoBHs.

Pemrate kauecTBEHHBIE 33/1a4K HA BUABI U
MpeBpaIeHIs] MEXaHUIECKON SHEPTHH.

N300paxkaTh pbluar rpaduyecku; omnpe-
AETATh 1iiedo cuibl. @opmynupoBarts ycio-
BHE PaBHOBECHUE phlyara.

BEITONHATE ONBIT W MPOBEPUTH YCIIOBHE
paBHOBECHE pblyara.

[TpuBOANTH TIPUMEPHI TIOJE3HON U 3aTpa-
YEHHOU paloTHI.

VYcraHaBiuBaTh
IPUYHHHO-
CIIEJICTBEHHBIE CBSI3HU.

YMeHue NpoBOAUTH
OTIBITHI, JIENIATh BBIBO-
IIbI, 0000I11aTh.

[IpoBoanuTs camo-
KOHTPOJIb.

JlaBaTb OLICHKY CBOMM

JMYHOCTHBIM Ka4eCcTBaM
U YepTaM xapakrepa

YMerb paboTaTh B Ma-
JIBIX TPYIIAx
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Hrorosoe AHanmM3upoBaTh, [InanupoBaTh cBolo | OrtcranBas CBOIO TOYKY
NOBTOpPEHHE CpaBHUBAaTh,  KIJIACCH- | MHAWBUIAYAIIbHYIO 00pa- | 3peHusi, NPUBOIUTH apry-
(3uaca) ¢unupoBate U 0000- | 30BaTENbHYI0  TPAEKTO- | MEHTBI, MOATBEPXKIAs HX
1aTh U3y4EHHbIE TIOHS- | PUIO. daxTamu.
TUA Kputnuno otHOCHTBCS K
CBOEMY MHEHHUIO, YMETh
puU3HaBaTh OLIMOOYHOCTH
CBOET0 MHEHHUS
8 KUIACC-684
TemaTuueckoe OcHoBHbIEe BH/bI Y4e0OHOH AeATEJbHOCTH YYAIMXCS
IUIAHMPOBaHH e [IpeameTHbIe nencTBUS MeranpeamMeTHbIe pe3yIbTaThl
Ilo3nasamenvuvie Pezynamuenoie Kommynuxkamuenute
yyia yyia yyvi
TenjioBbie YMeTh U3MEHSTh BHYTpPEHHIOIO sHepruto | Paborars ¢ kuuroil, | dopmynupyroT no3Ha- [Tnanupyrot ob1ue crno-
sIBJICHUSI TeJa pa3IudHbIMH CIIOCOOAMHU. MPOBOANTH  HaOIIOZe- | BaTeIbHYIO LIeJb, CO- coObI paboTsl. Mcniomnb3y-
(26 yacoB) YMeTh OOBSACHATH pa3iuyHble BUABI TEM- | HUSA. CTaBJISIOT IJIAH U [1OCJIEe- | FOT aJIEKBATHBIC SI3bIKOBBIC

nonepenayn Ha ocHoBe MKT u 0OBSICHATH
HpI/IMeHeHI/Ie pa3J'II/I‘IHI>IX BUI0B Tennonepe-
JTagu.

YMeTb paccuuThIBaTh BHYTPEHHIOK JHEp-
THIO.

YMeTh u3MepsATh TEMIIEPATYPY.

PaccunTBIBaTHL KOTUYECTBO TEIJIOTHI.

YMeTh onpeaensaTh yACIbHYIO TEIIOEM-
KOCTb TBEPJIOTO TEJIA.

[IprMeHATH 3aKOH COXPAaHEHHUs SHEPTUH.

YMeTb NpUMEHSTh YPaBHEHHUE TETLNIOBOTO
OajaHca.

OOBSICHITH arperatHble COCTOSHUS Bellle-
ctBa Ha ocHoBe MKT.

[Tonb3oBaTbest TabNUIIaMU, PACCUUTHIBATH

YcTaHaBnuBath MpHU-
YUHHO-CJIC/ICTBCHHBIC
CBSI3H.

Ymetp
THUPOBATb.

YMeTb NpOBOAUTH
9KCIIEPUMEHT.

YMmeTs 000011aTh.

OpranuzoBbiBaTh U
MPOBOAUTh  CAMOKOH-
TPOJIb.

YMerp pabotath MO
QITOPUTMY.

UHTepIIpe-

OBaTEJIHLHOCTD JEUCTBUN
B COOTBETCTBHH C HEH.
CraBar yuebHYI0 3a/1a-
Yy Ha OCHOBE COOTHECE-
HUSI TOTO, YTO YXKE U3-
BECTHO M YCBOEHO, U TO-
T0, YTO €IIe HEU3BECTHO

cpezAcTBa AJis 0ToOpaxe-
HUS CBOMX YYBCTB, MBIC-
Jel U moOyXIeHUH.

VYyarcs aprymeHTupo-
BaTh CBOIO TOYKY 3pEHUS,
CTIOPHUTH M OTCTauBaTh
CBOIO MTO3UIIMIO HEBPAXK-
NeOHBIM JJIS1 OTITTOHEHTOB
o0Opa3om
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KOJIMYECTBO TETIOTHI MPU JaHHBIX (ha30BBIX
nepexo/1ax, OObSICHATH MPOIECCH HA OCHOBE
MKT.

Ilonb30BaThecst  TAOIMIIAMU,
npouecchl Ha ocHoBe MKT.

YMeTb U3MEpSITh U PacCUUTHIBATH BIIAXK-
HOCTh BO3]lyXa.

OOBsacHATH paboOTy TYypOHMHBI, PacCUHTHI-
Bath KIIJI TermoBbiXx ABUTaTenei.

00BACHAITH

DileKTpHYeCKHe
sIBJICHUS
(34 uacos)

OnpenensaT 3HAKU D3JIEKTPUUYECKUX 3a-
PS10B B3aUMOJIEHCTBYIOILUX TEJI.

YMeTp omnpeneniaTb KOJWYECTBO DJIEK-
TPOHOB B aToMe, YMCIIO MPOTOHOB U HEW-
TPOHOB B sApe, COCTABIATH SAACPHBIE PEaK-
LUH.

OOBsICHATH pacHupenesicHue dJIeKTpuye-
CKMX 3apsJ0B IpU pa3IMyHBIX crocodax
AJEKTPU3ALINN.

N300pakaTb CHJIOBBIE JMHHUU 3JIEKTpU-
YECKOro TOJsl, PACCUUTHIBATH DBJIEKTPU-
YECKYIO CHITY.

OOBSICHITH MPOLIECCHI, CBA3aHHBIE C JJIEK-
TPUYECKH 3apsKEHHBIMU TEJIAMHU.

OnpenensiTb HampaBlieHUE TOKa, OOBsC-
HATh paboTy M Ha3HAYeHHWE MCTOYHUKOB
TOKa.

YepTuTh 3JEKTPUUYECKHE CXEMbl M cOOu-
paTh NIPOCTEUIINE MIEKTPUIECKUE LEIIH.

PaccuuThIBaTh CHITy TOKAa W IOJIB30BaThCS
aMIepMETPOM.

Cobupatp IEKTPUYECKYIO LIENb U U3-
MEpSTh CUITY TOKA.
[Tosnb30Batbes BOJITMETPOM, pac-

PaGorate ¢ KHUIOM,
MPOBOANTH  HabmIIOfe-
HUSL.

YcTaHaBnuBath MpHU-
YUHHO-CJICJICTBCHHBIC
CBSI3HU.

Ymerp
THUPOBATb.

YMeTb IpOBOAUTH
9KCIIEPUMEHT.

YMeTs 0000m1aTh.

OpranuzoBbIBaTh U
MPOBOJNTh  CaMOKOH-
TPOJIb.

YMerp pabotath MO
QITOPUTMY.

UHTEpIIpe-

IIpunuMaroT u coxpa-
HSIOT I03HABaTEIbHYIO
LEJb, PETYJIUPYIOT MPO-
IIECC BBITIOJTHEHUS y4eO-
HBIX JICHCTBUM.

Oco3HarOT Ka4ecTBO U
YPOBEHBb YCBOCHMS. BbI-
JIEJISIFOT U OCO3HAIOT TO,
YTO y’K€ YCBOCHO M UTO
elle MOJIeKUT YyCBOE-
HUIO

VYyarcs apryMmeHTupo-
BaTh CBOIO TOYKY 3pEHUS,
CTIIOPHUTH ¥ OTCTauBaTh
CBOIO MTO3UILIMIO HEBPAXK-
NeOHBIM 151 ONIITOHEHTOB
o0Opazom.

PabGotarot B rpyme, yc-
TaHABJIMBAIOT pa0OYHe OT-
HolIeHus, yyarcs dddex-
TUBHO COTPY/AHUYATH U
CHOCOOCTBOBATh MPOIYK-
TUBHOW KOOIIEpaluu
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CUUTHIBATh HAINPSKEHHUE.

ColOuparh SJCKTPUUYECKYIO LeMb W U3-
MEpSTh BOJIBTMETPOM HAIpPsHKEHUE.

PaccunteiBaTh  CONPOTHBIICHUE;  00B-
SICHATH, TMOYEMY IMPOBOJHUK HUMEET COIpPO-
TUBJICHUE, ONPEACNATh YACIbHOE COMpPO-
TUBJICHUE 10 TaOIuUIIE.

Pemiate 3a1aun Ha 3akoH Oma.

[Tonb30BaTbcs  aMIEPMETPOM,  BOJIBT-
METPOM, OSKCHEPUMEHTAIBHO OIPEACISITh
COINPOTUBIICHUE MPOBOJIHUKA.

CpaBHUBATh CONPOTHUBIICHUS TTPOBOJIHU-
KOB IO UX BOJbT-aMIIEPHBIM XapaKTEPUCTH-
Kam.

OnpenensaTh HampsHKEHUE, CUTY TOKa U
COMPOTHUBIIEHWE TPU TOCIEIOBATEIHLHOM
COETMHEHUH MPOBOTHUKOB.

OrnpenensaTh HampsiKEHUE, CHIIY TOKa H
CONPOTUBIIEHUE TIPH NapauIeTbHOM CO-
€IMHCHUU TIPOBOTHUKOB.

PaccunteiBaTh paboTy M MOIIHOCTH TOKa
IKCIIEPUMEHTAILHO, aHATUTUYECKHU.

OnpenensTh MOJIOCa MarHuWTa, Harpasiie-
HUE MarHUTHBIX CHJIOBBIX JIMHUU.

YBenuuuBaTh MarHUTHOE JEHCTBHE TOKa,
OTIPE/ICTIATh HANPABICHUEC MArHUTHBIX CH-
JIOBEIX JIMHUU COJICHOU/IA.

OmnpenensaTh HampaBlieHUE CUJBI Amrepa,
TOKa, MAarHUTHOTO TIOJIsl, OOBSICHATH padoTy
KHHECKOIIa ¥ TeHEepaTopa.

OOBsICHATH PabOTy SIEKTPOABUTATENS U
ANEKTPOU3ZMEPHUTETHHBIX PUOOPOB.

[TprMEHST MTOJTYICHHBIC 3HAHMSI.
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CBeTOBBIC AIBJICHHUSA

PaznugaTh HCTOYHUKH CBETA.

YMeTh cpaBHUBATH

CamocrositensHO (op-

OO01I1ar0TCsA U B3anMO-

(8 uacom) OOBscHATH 00pa3oBaHHWE TEHM M TMO- | YCTaHaBIMBATh IPHU- | MyJUPYIOT IO3HABATEIb- | ACHCTBYIOT C MapTHEPAMU
JyTEHH, 3aTMEHHUS. YUHHO-CJIE/ICTBEHHbIE HYIO 1IeJIb ¥ CTPOSAT JIef- | 110 COBMECTHOM J€sTENb-
CTpouTh X0 OTPaKEHHOTO JIyya, 0003Ha- | CBA3H. CTBUS B COOTBETCTBUM C | HOCTU WM OOMEHY HUH-
YaTh yIjbl NAJEHUSA U OTpakeHus; cTpoutb | IIpoBonuTh  HaOMrO- | HEH dopmannei
n300paXkeHNe MpeAMETa B 3€pKaJle. JCHUSL.
CrpouTth X0J NPEIOMIIEHHBIX JIyyeil, 00b- | Bblnensars rinasHoe.
SICHATD SIBJICHUS, CBA3aHHbIE C MpenoMieHu- | [IpoBoauTe B3anmo-
€M CBeTa; 0003Ha4aTh YroJ MpeJoMIICHHUS. KOHTpPOJIb M CaMOKOH-
CrpouTth U300pakeHue npeaMeTa B JINH3E; | TPOJIb.
paccunThiBaTh (OKYCHOE paccTosiHue u omn- | [IpoBoauTe skcnepu-
TUYECKYIO CUITY JIUH3BI. MEHT.
OKCHepuMEeHTaIbHO  ompeaensats  ¢o- |  YMmeTh 00001marh.
KYCHO€ pACCTOSIHUE U OINTHUYECKYIO CHIY
JIMH3BIL.
OOBsicHIATh pabOTy Tia3a; Ha3HAYCHHE U
JNEVCTBUE OUYKOB.
Hrorosoe AHanu3upoBarh, IInanupoBaTh cBoto | OrtcTranBasi CBOIO TOYKY
NOBTOpeHHe CpaBHUBaTh,  KJIACCH- | MHAUBUYAJIbHYIO 00pa- | 3peHusi, NpUBOIUTH apry-
(4 yaca) ¢unmpoBath M 0000- | 30BaTEIbHYI0  TPAEGKTO- | MEHTHI, IOATBEPXKAAs HUX
11aTh U3y4YEHHBIE TIOHS- | PUIO. daxTamu.
THUS Kputnuno oTHoCUTBCS K
CBOEMY MHEHHUIO, YMETh
IpHU3HaBaTh OIIMOOYHOCTH
CBOETO MHEHHS
9 KJTACC-684
TemaTn4ueckoe OcHoBHbBIC BU/bI Y4eOHOH AeATEJbHOCTH Y4ALMXCS
IVIAHMPOBaHUe OcHoBHbIEe BU/bI y4eOHO JeATebHO- MeranpeameTHblie pe3yabTaThl

CTH YYalIuXxcCst

Ilpeomemmnuwie oeiicmeus

Ilo3nasamenvnoie
yvia

Pezynamuenuvie
yvia

Kommynuxamuenwie
yvia
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Mexannuyeckue
SABJICHUSA
(26 yacoB)

YMeTh JoKa3blBaTh Ha MPUMEPAX OTHOCHU-
TENBbHOCTh JBM)KEHUS; YMETh Ha IpUMeEpax
pasnuyatb, SBISETCS TEJIO MaTepuanbHON
TOYKOU WJIN HET.

VYMeTb onpenenaTh NepeMeleHe Tela.

Paznnuaths nyth, nepeMenieHue, TpaeKTo-
pHIO.

YMeTh onuchIBaTh ABUKEHUE I10 €r0 Ipa-
(buKy 1 aHATTUTUYECKH.

YmMmetp pemate O3M a1 pa3nuyHbIX BU-
JIOB JIBHKEHHUSL.

YMeTb onpeneniaTb CKOpOCTb M Iepeme-
IIEHUE.

YMeTh paccuuThiBaThb XapaKTEPUCTHKU
PaBHOYCKOPEHHOT'O JIBH)KEHHUSI.

Onpenenate UCO, oOBACHATH sIBJICHUS,
CBSI3aHHBIE C SBJICHUEM MHEPIIHH.

Ornpenenarb Cuiy.

OnpenensaTs cuiibl B3aUMOICUCTBUS JIBYX
TeNl.

YMeTb paccuuThIBaTh YCKOPEHHE CBOOO/I-
HOTO TMaJIeHUsl.

OOBACHATH MPUPOJHBIE SBICHUS, CBSI3aH-
HbIE C CHJIaMU BCEMUPHOI'O TATOTEHUSI.

YMeTp onpenensaTe XapaKTEPUCTUKH paB-
HOMEPHOTO JIBUKEHUS Tella M0 OKPYKHOCTH.

YMeTh BBIBOAUTH (HOpMYIly MEpBOMl KOc-
MUYECKOW CKOPOCTH.

OnpenensiTh 3aMKHYTYIO CHUCTEMY, IpHU-
MEHSTh 3aKOH COXPaHEHHsI UMITyJIbca K 00b-
SICHEHUIO SIBJIICHUM.

YMeTh OOBSCHATh PEAKTUBHOE JBM)KEHHUE
U €r0o NpUMEHEHHUE.

YMeTn BBIICIIATE
IJIaBHOE, pa3nyarh.
YMeTh NpeacTaBisiTh
uHpopmanuo  rpadu-
YEeCKH.

YMerp paborarh M0
obpasiy.
VYcraHaBiuBaTh IIpHU-
YUHHO-CJIC/ICTBEHHbBIC
CBA3U. YMETh IpUMeE-
HATH  TEOPETHUYECKHE
3HAHUS HA TIPAKTHUKE.
VYMeTh 0000111aTh,
aHAJIN3UPOBATh.
Jlorudeckoe MblIILIE-
HUE,

YMeTb  coCTaBIATh
pacckas 1o Ijiany.

YMeTb  coCTaBIATh
KOHCTICKT.

Ymenue paboTtath
CaMOCTOSTENHHO.

CraBsT yueOHYIO 3a/1a-
Yy Ha OCHOBE COOTHECE-
HUS TOTO, YTO yXKE U3-
BECTHO U YCBOCHO, U TO-
ro, 4TO €lle HEU3BECTHO.

Cnu4arot crocob u pe-
3yJbTAaT CBOUX JACHCTBUHI
C 3aIaHHBIM HTAJIOHOM,
0OHapYXHUBAIOT OTKJIO-
HEHHS U OTJIMYMS OT 3Ta-
JIOHA

VYuyarcs opraHu30BbI-
BaTh U IUIAHUPOBATH
yueOHOE COTPYIHUYECTBO
C YUMUTEJIEM U CBEPCTHU-
KaMHU.

Pabotarot B rpymre
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Mexannuyeckue
K0JIe0aHUA U
BOJIHBI. 3BYK.

YMeThb MNPpUBOAUTL IMPUMCPBI K0JIe0aTEeIBLHOrO
JBUKCHUA
VYmerh pasin4aTtb pas3jindHbIC BUABI MCXaHU-

YMeTh BBIACTATH TJIaB-
HOE, CPaBHUBATh, Pa3JH-
Yark.

CraBsT yueOHyI0 33129y
Ha OCHOBE COOTHECEHUS
TOTO, YTO yX€ U3BECTHO U

Hcnonm3yroT aiekBaTHbIC
SI3BIKOBBIC CPEJICTBA JIJISI
OTOOPaKEHHSI CBOUX

(9 ‘laCOB) YeCKUX KoJIeOaHHUi. YMETh BBISICHSATH YCI0BUA YMeTh AHAJIM3UPOBATD. YCBOCHO, 1 TOI'O, UTO CHIC YyBCTB, MBICIIEH U H06y)K-
BO3HUKHOBEHHSI U CYIIIECTBOBAHMUS KOJICOAHH. YMeTh BBIAECHATH CyLIe- | HEU3BECTHO NCHUI
YMeTh ONUChIBaTh IIPEBPAIIEHHE SHEPTUH NPU | CTBEHHOE.
CBOOOIHBIX KOJIEOAHMSIX.
YMeTb cTpouTh Tpaduk, BEIBOAUTH YpaBHe-
HHUE IrapMOHHYECKOI'0O KoJieOaHus.
YMeTb pacCUnTHIBATh MEPUO]] KOJIeOaHHH.
YMeTh OnUChIBaThH KOJIEOaHUs 10 TpaduKy.
YMeTh MO PEe30HAHCHBIM KPHUBBIM CPAaBHHUBATh
TPECHUC B CUCTEMAX; pasjindyaTb ONPEACICHUE U
YCJIOBHE PE30HAHCA.
PaznnuaTte THIEI BOJIH, paCCUUTBIBATL MJIMHY
1 CKOPOCTb BOJIHEI.
DJIEKTPOMArHuT- | YMETh MOJIBb30BaThCS MPaBWIOM OypaBuu- | YMeETh  COCTaBIATH | llpeaBocxumiarot pe- Hcnonp3yroT aiekBar-
Hble KOJIeOaHHA M | Ka U rpaduyuecKkd M300pakaTb MarHUTHOE | KOHCIEKT. 3y/lbTaT U YPOBEHb YC- HBIE S3BIKOBBIE CPE/ICTBA
BOJIHBI ToJIe. Ymerp pabortaTh ca- | BoeHHs (Kakoil Oyaer JUTSL OTOOPaKEHUST CBOMX
(11 yacos) Pemare 3amauu Ha pacyeT cCHIIbI AMIlepa | MOCTOSITENBHO. pe3ynbTat?) YyBCTB, MBICIIEH U MTO0Y-
u cwibl Jlopermna. OObACHATE paboTy rpoM- | YMeTh  aHamu3upo- |  CamMocTOSTeNbHO Qop- | KICHUM.
KOTOBOPHTETS, ANEKTPOM3MEPHUTENBHBIX | BaTh,  MHTEPIPETUPO- | MYIUPYIOT MMO3HABATENb- PaGorator B rpymre.
prOOpOB. BaTh. HYIO LIeJIb U CTPOSIT JeH-
YMeTh 00BsACHATH puMeHeHue cuibl Jlo- | YMmeTh BBIJICTISITh | CTBUSL B COOTBETCTBUU C
peHua. TJIaBHOE. Hel
YMeTh TpHUMEHSTh 3aKOHBl K pEUICHHIO | YMEeTh  IPHUMEHATH

3ajad.
OOBSICHATH SIBIEHUS, CBSI3aHHBIE C SBIIC-
HUEM 3JIEKTPOMArHUTHON WHIYKITUH.
OOBSCHATH ABIEHUS, CBSI3aHHBIE C sIBIIE-
HUEM 3JICKTPOMArHUTHOW WHIYKITUH.
Jloka3piBaTh YHMBEPCAIBHOCTh OCHOBHBIX
3aKOHOMEPHOCTEH  BOJHOBBIX IPOILIECCOB
JUISL BOJTH JTFOOOW TIPUPOJIBI.

TCOpI/IIO Ha HpaKTI/IKC.
VYMeThb 1eaTh BBIBO-
JBbI.
YMeTh cCpaBHUBATS.
YMeTb 0000111aTh.
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OOBsicHATH  BUJ  UHTEPPEPCHITMOHHON
KapTHUHBI B MOHOXPOMATUYCCKOM CBECTC.

Crtpoenue aToma
U ATOMHOTIO s1/Ipa
(13 yacoB)

Jloka3pIBaTh CIOHOCTh CTPOEHHUS aToOMa;
O0BSICHATH MOJIENIb aTOMa Bojopoja 1o bo-
py-

OOBSCHATH CBOMCTBA U3ITY4YECHHUS.

OOBACHATH pabOTY CYCTUHUKOB.

PaccunThiBaTh 3HEpPruI0 CBSA3U U AedeKT
Macc.

PaccunteiBath
SIEPHBIX PEaKLUH.

OOBSCHATh NPUMEHEHHE SACPHON SHEp-
TUH U AJEPHOTO U3TyUYCHHUS.

SHEPreTUYECKUNA  BBIXOJ

YMeTh BBIICIIATE
TJIaBHOE.

YMerp paborarh ca-
MOCTOSITEJIBHO.

YMerp pabotath C
JIOTIOJTHUTEIIbHOW JINTE-
parypoil.

YMeTp nenatb BBIBO-
TTBL.

YMeTb HMHTEpHpeTH-
poBarth.

VYmets 000011aTh,
aHAJIM3UPOBATh.

BeiaenstoT u oco3HaoT
TO, YTO yX€ YCBOCHO U
YTO EIIe IMOJIEKHT yC-
BOCHHIO

VYyarcsa neiicTBOBaTh C
Y4€TOM TMO3UIIUH JIPYTrOoro
1 COTJIACOBBIBATL CBOU
JICUCTBUS.

Crtpoenne u

Paznugate oCHOBHEIC IIPpU3HAKHU CYTOYHO-

H3BiexaroT HEOOXO-

CraBar yueOHYI0 3a/1a-

IIposiBAAIOT TOTOBHOCTH

IBOJIIOLHS ro BpalleHusi 3BE3AHOro Heba, JBMKEHMS | TUMYIO MHPOPMALUIO 4y Ha OCHOBE COOTHECE- | K 00CYKJIEHHIO pa3HbIX
Bcenennoit JIynpl, ConHua W IUTAaHET OTHOCUTEJIBHO | M3 MPOCITYLIAHHBIX TEK- | HUSI TOTO, YTO YK€ U3- TOYEK 3PEHHUS U BBIpa-
(6 yacos) 3BE31; CTOB Pa3JIMYHBIX )KaH- | BECTHO M YCBOEHO, M TO- | 00TKe oOuiei
[lonumarp pasznuuus MeXAy TeIUOLIEH- | POB, BHIOMPAIOT CMbI- I'0, YTO €I HEU3BECTHO (TpynmoBoii) No3UIUU
TPUYECKON M TE€OLIEHTPUUYECKON CHUCTEMAaMH | CIOBBIE €IMHULIBI TEK-
Mupa. CTa ¥ yCTaHaBJIMBATh
OTHOIIEHHS MEXY HU-
MU
Peseps — AHaIM3upoBats, IInanupoBatsb cBoto | OrtcTranBas CBOIO TOYKY
HTOI0BOE CpaBHMBaTh,  KJIAacCHU- | MHAUBUAYAIbHYIO 00pa- | 3peHHsl, NpPUBOAMUTH ap-
NOBTOpPEHHE ¢unmpoBate M 0000- | 30BaTEIbHYI0  TPAE€KTO- | TYMEHTHI, IOATBEpKIast
(3 yaca) LIaTh U3Y4YEHHBIE IOHS- | PHIO. ux (paxramu.

THUA

KpI/ITI/I‘-IHO OTHOCHUTBCA
K CBOEMY MHCHHIO, YMCTH
IIPpU3HABATh OIINO0Y-
HOCTBb CBOCT'O MHCHHA
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