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1. YepemyIku



. IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O ITPEJIMETA

JIMYHOCTHBIE, METAIIPE/IMETHBIE U IIPE/IMETHBIE PE3YJIbTATbBI
10 'OJAM OBYYEHMHA)
7 KJIACC

JIN4YHOCTHBIMH pe3y/ibTaTaMH U3y4yeHUs Kypca «DPusuka» B 7-M Kiacce siBiisgeTcst opMUpOBaHUE CIETYIOIUX YMEHUI:

1. Onmnpenenars u BpICKa3bIBaTh 0] PYKOBOJACTBOM II€[arora caMmble OOIIME Il BCEX JIIOJEH IMpaBuila MOBEIACHUS IIPU COTPYIHUYECTBE
(3THYECKHE HOPMBI).

2. B mpeioskeHHBIX NEIaroroM CUTyalusx OOLICHUS U COTPYIHUYECTBA, OMUPASACH HA OOIIHE ISl BCEX MpaBHIa MOBEACHUS, IeTaTh BbI-
00p, Ipu NOAJEPKKE APYIHX YUJACTHUKOB IPYIIIBI U [I€1arora, Kak HOCTYNUTb.

3. CpencTtBom IOCTHKEHUS ITUX PE3YIbTATOB CIYKHUT OPraHU3aIU Ha YPOKE MAPHO-TPYIIIOBOW PabOTHI.

MeTtanpeaMeTHBIMH pe3yJabTaTaMM U3ydeHus Kypca «Pu3uka» B 7-M Kiacce sSBISIOTCS (OPMUPOBAHUE CIEAYIOIINX YHUBEPCAIBHBIX y4eOHBIX J1eH-
ctBuii (YY ).

Pecynamuenvie YY/I:

Omnpenensats U GOPMYITHPOBATH IIEITb ACATEILHOCTH HA YPOKE.

IIporoBapuBaTh 1ocieA0BaTEIbHOCTh IEHCTBUIA Ha ypOKe.

Y4uThCs BRICKA3bIBAaTh CBOE MPEIINOIOKEHNE (BEPCUIO) HA OCHOBE padOThI C MILTIOCTPALIUEH yaeOHHKA.

VY4uthcs paboTaTh N0 NPEAJIOKEHHOMY YUUTENEM IJIaHy.

CpenctBoM GOpMUPOBAHUS ITUX JEHUCTBUM CIYXKUT TEXHOJIOTUS IPOOJIIEMHOr0 IMaiora Ha dTare U3y4eHHst HOBOTO MaTepHalia.
Y4uThCS OTIINYATh BEPHOE BBIIIOJHEHHOE 33/JaHUE OT HEBEPHOTO.

Y4UTbCSI COBMECTHO C YUUTENIEM U IPYTUMHU YUEHUKAMU J1aBaTh YMOIIMOHAIbHYIO OLIEHKY JeSTeIbHOCTH Kjlacca Ha YpPOKe.

. CpenctBoM pOpMHPOBaHUS 3TUX JEUCTBUH CIYKHUT TEXHOJOTHUS OLIEHUBAHUS 00pa30BaTEIbHBIX JOCTHKEHHUH (Y4€OHBIX YCIIEXOB).
Ho3nasamenvnoie YY/[:

OpHeHTHPOBATHCA B CBOEH CUCTEME 3HAHUI: OTIIMYATh HOBOE OT yXK€ U3BECTHOTO C MIOMOILBIO YUUTEISL.

1. Jlenath npeaBapuTeNbHBINA OTOOP UICTOYHUKOB HH(OPMALIMK: OPUEHTHPOBATHCA B yueOHUKE (Ha pa3BOpOTE, B OIJIABJIEHUH, B CJIOBApE).

2. JloObIBaTh HOBbIE 3HAHMS: HAXOJIUTh OTBETHI Ha BONPOCHI, UCIIOJIb3Ysl YU€OHUK, CBON JKU3HEHHBIN ONBIT U MH(OPMAIHIO, MOTYYEHHYIO
Ha ypoOKe.

3. IlepepabarbiBaTh NOIYYEHHYIO HH(OPMAIIHIO: JIEJIATh BHIBOJIBI B PE3yJIbTaTe COBMECTHOM pabOThI BCero Kiacca.

4. IlepepabarbiBaTh NOJYyYEHHYIO HH(POPMAIIMIO: CPAaBHUBATDH U KJIACCU(PUIIUPOBATH.

5. TlpeoGpazoBbIBaTh MHGOPMALIKIO U3 OAHOM (GOPMBI B APYTI'YIO: COCTABIATh (PU3NUECKHE PACCKA3bl U 331a4l HA OCHOBE MpOCTEHIINX (pu-
3UYECKUX Mojeneil (IpeaIMEeTHBIX, PUCYHKOB, CXEMaTHYECKUX PUCYHKOB, CXE€M); HaXOJIUTh U (OPMYJIHPOBATH PEIICHUE 33/Ja4d C IOMOIIBIO
MPOCTEUIINX MOAENeH (peAMETHBIX, PUCYHKOB, CXEMaTHUECKHX PUCYHKOB, CXEM).

6. CpenctBoMm GopMHPOBaHUS ITUX JICHCTBUN CITY)KHUT y4eOHBIH MaTepuall M 3aJaHus y9eOHHKA, OPUCHTUPOBAHHBIC HA JIMHUHM Pa3BUTHSI
CPEICTBaMH MPEAMETA.
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Kommynuxamuenwvie YY/[:

1.

JIOHECTH CBOIO MO3UIHIO JI0 IPYTUX: O(OPMIISTH CBOIO MBICIIb B YCTHOM M MUCHMEHHOW peud (Ha ypOBHE OJTHOTO MPEIOKEHUS HITH He-

OOJIBIIIOTO TEKCTA).

2.
3.
4.
5
6

7.

Cnymarb ¥ MOHUMATh peYb APYTHUX.

UuraTh U nepecKa3biBaTh TEKCT.

CpenctBoM GOpMUPOBAHUS ITUX JEHUCTBHMA CIYXKHUT TEXHOJIOTHS IPOOIEMHOT0 Juanora (moOyKIaroniuil i MOABOSIINN THAIOT).
CoBMeCTHO JOroBapuBaThCA O MpaBUiIax OOUICHUS U MOBEACHUS B LIKOJIE U CJIEA0BATh UM.

VY4YuThCS BBIIOJIHATH PA3JIMYHbIC POJIH B TPpyIIe (JTUAEpa, UCIIOTHUTEIISA, KPUTHKA).

CpenctBoM (hopMHUPOBaAHMS ITUX ACHCTBUIA CITY>KUT OpraHu3alys padoThl B apax U MajbIX Tpymnnax (B METOJUYECKUX PEKOMEHIALUAX

JIaHbl TAKWE BapUAHTHI IPOBEJICHUS YPOKOB).
IIpeaMeTHBIMU pe3yabTaTaMH H3y4YeHUs Kypca «Du3uKay B 7-M KJlacce SBISIOTCS (OPMUPOBAHUE CIETYIONNX YMEHUI:

1-i ypoBenb (He0OX0AUMBbIii)

CemuknaccHuk Hayuumca:

Tlonumams cmuvici nowsmuil.
» (usnyeckoe siBieHUE, (HU3NYECKHI 3aKOH, (PU3NYECKHE BEIUYNHBI, B3aUMOICHCTBUE,
» cMbICH (PM3NYECKUX BEIMYUH: MyTh, CKOPOCTh, Macca, MJIOTHOCTh, CUJIA, AaBJICHUE, paboTa, MOITHOCTh, KHHETHYECKAash SHEPIHsl, MOTECHIIH-
aJIbHAs SHEPTHs, KOAPPUIMEHT MOJIE3HOTO IEHCTBUS;
CMBLCT PUBUYECKUX 3AKOHO8!
> 3akoH [lackais, 3akoH Apxumea.

2-ii ypoBeHb

CemuknaccHuk noJtyuum 603M0)MCHOCHIb HAYUUMbCA .

- coOupams YCTAaHOBKU JJIs SKCIIEPUMEHTA [0 OIMCAHUIO, PUCYHKY U MPOBOJUTH HAOIIO€HUS N3y4aeMBbIX SIBJICHMUI;

- usmMepsams Maccy, 00bEM, CHITY TSDKECTH, PACCTOSIHUE; MPEACTaBIATh PEe3y/IbTaThl U3MEPEHHH B BUe TaOJMIl, BBIABIATH
AMIUPUYECKUE 3aBUCUMOCTH;

- 00vsACHAMb PE3yNbTaThl HAOIIOICHUH U KCIIEPUMEHTOB;

- NpUMeHAMb SKCIIEPUMEHTAIIbHBIE PE3YJIbTAThI IS MIPEeICKa3aHusl 3HAUEHUsI BEIMUHMH, XapaKTePU3YIOIINX X0/
bu3nUecKux SBICHUIA;

- 8blpadicams Pe3yNbTaThl U3MEPEHUHN U pacu€TOB B €IMHULIAX MeXIyHApOIHONU CUCTEMBI;

- pewiams 3a/1a4d Ha IPUMEHEHNE N3YUECHHBIX 3aKOHOB;

- NPUBOOUMb TIPUMEPHI MPAKTUYECKOTO UCII0JIb30BAHUS (PU3NUECKUX 3aKOHOB;

- UCno1b308ams IPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHUECKON AEATEIbHOCTU U B TOBCETHEBHOM KU3HU.



8 KJIACC

JINYHOCTHBIMM pe3y/IbTaTaMM H3yYEHUS MPEIMETHO-METOqu4ecKoro Kkypca «dusuka» B 8-M kinacce sBiseTcss GOpMUPOBAHUE CIETYIOIIUX YMEHUMN:
1. CamocTosATenbHO ONpeNeNiATh U BBICKa3bIBaTh OOIIME I BCEX JIIOJICH MpaBUiia MOBEICHHS P COBMECTHOM paboTe U COTPYIHUYECTBE
(3THYECKHE HOPMBI).
2. B mpemioxeHHBIX MEJaroroM CUTyarusax OOLUIeHNUs U COTPYIHUYECTBA, ONUPAsICh HA OOIIKE JJIs BCEX MPOCThIE MpaBHiia MOBEACHUS, ca-
MOCTOSITEJIBHO JIeTIaTh BBIOOP, KAKOI MOCTYIOK COBEPIIUTD.
3. CpeacTBoM JOCTHKEHHS 3THUX PE3YJIbTAaTOB CIYKUT y4eOHBIH MaTepuan U 3aaHus yuyeOHUKa, HAIleJICHHBIE Ha 2-10 JTMHUIO PAa3BUTHUS —
YMEHHUE ONPEIEIATh CBOE OTHOLIEHUE K MUPY.
MeTtanpeaMeTHBIMH pe3yJabTaTaMM U3ydeHus Kypca «Dusnka» B 8-M Kiacce SBISIOTCS (POPMUPOBAHUE CIEAYIOMNX YHUBEPCAIBHBIX Y4EOHBIX JIeH-
CTBUH.
Pezynamuenvie YY/I:
Onpenenars 1eib JeATeIbHOCTH Ha YPOKE CAMOCTOSATEIBHO.
VY4UTBCS, COBMECTHO C YUHTEIEM, OOHAPYKHUBATh U (POPMYIUPOBATH YIEOHYIO TPOOIEMY COBMECTHO C YUUTEIIEM.
YuuTtbcs MIaHUPOBaTh YIEOHYIO I€ATEIHHOCTh Ha YPOKE.
Bricka3bIBaTh CBOIO BEPCHUIO, MIBITATHCA MIpeIaraTh Coco0 € mMpoBEpKH.
PaGoras o npeanokeHHOMY IUIaHy, UCIIOJIb30BaTh HEOOXOIMMBIE cpelicTBa (YUueOHUK, MPOCTEUIINE MIPUOOPHI 1 HHCTPYMEHTHI).
CpenctBoM (GOPMHUPOBAHUS ITUX JIEHCTBUN CITYKUT TEXHOJIOTHS MPOOIEMHOTO AUAJIOra Ha 3Tale U3ydeHHs] HOBOTO MaTepHaia.
OnpenensaTs yCHemHOCTb BBIITOJIHEHUS CBOETO 3a/1aHUs B JUAJIOTE C YUUTEIIEM.
. CpenctBoM (popMHpPOBaHUS 3TUX JAEUCTBUN CIIY>)KUT TEXHOJIOTHS OLIEHUBAHUS 00pa30BaTEIbHBIX JOCTHKEHUHN (YUEOHBIX YCIIEXOB).
Ilo3naeamenvnvie YY/I[:
1. OpueHTHpPOBATHCS B CBOEH CHCTEME 3HAHMI: TOHUMAaTh, YTO HYXKHA JOTIOJHUTEIbHAs HHpOpMaIHs (3HaHUS ) IJIs1 perieHus: yaeOHOH 3a-
Jla4M B OJIMH LUAr.
2. Jlenatb mpeaBapuTENbHBIA 0TOOP NCTOYHUKOB HHPOPMALIUH /TS pEIIeHUs] YIeOHOH 3a/1a4H.
3. JloObIBaTh HOBbIE 3HAHUS: HAXOJIUTH HEOOXOIMMYIO MH(OPMAIIHIO, KaK B YUeOHUKE, TaK U B MPEJIOKEHHBIX YUUTEIEM CIOBapsX U JH-
HUKJIONEaUsX (B ydeOHHKE 2-T0 Kjacca JJisi ’TOT0 MPEeIyCMOTPEHA CIIeHAIbHAS «IHITUKIIONIEIS BHYTPH YUCOHUKAY).
4. JloObIBaTh HOBBIE 3HAHUS: U3BIIEKAaTh HHPOPMAIUIO, TIPECTABICHHYIO B pa3HbIX Gopmax (TeKCT, Tabmuia, cxema, HILTIOCTpalus U Ap.).
5. TlepepabaTeiBaTh MONyYeHHYIO HH(GOPMAIUIO: HAOTIOIATh U JIeJaTh CAMOCTOSTEIbHBIE BBHIBOIBI.
6. CpenctBoMm popMHUpPOBAHUS ITUX ACUCTBUN CIYKUT yUeOHBIA MaTepuan — yMeHHUE OOBSICHSATh MUD.
Kommynuxamuenwvie YY/[:
1. JloHecTu CBOIO MO3UIMIO 10 IPYTUX: O(OPMIIATH CBOIO MBICIH B YCTHOW M MHUCbMEHHON pedH (Ha YPOBHE OJHOTO MPEASIOKEHHS UM He-
OOJIBIIIOTO TEKCTA).
2. Cnymars ¥ TOHUMaTh pe4b APYTHUX.
3. BripazurenbHO mepecka3bpiBaTh TEKCT.
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4. Bcrynatb B Oeceqly Ha YpOKE M B )KH3HHU.

5. CpenctBoM (hopMUPOBaHHS STUX JCHCTBUI CIYKHUT TEXHOJIOTHS POOIEMHOTr0 uaiora (MmoOyKIaroIuii ¥ MOABOASIINN THaIOoT) U TeX-
HOJIOTHSI TPOAYKTUBHOI'O UTEHHUSL.

6. CoBMeCTHO JIOrOBapuBaThCS O MpaBHJIaX OOLICHHUS W MOBEACHUS B IIKOJIC M CIEAOBAaTh UM. YUYHUTHCS BBIOJHITH Pa3IMYHBIC POJIM B
rpynmne (Juaepa, UCIOJIHUTENs, KpUTHKA). CpencTBOM (OPMUPOBAHUS ITUX JEUCTBUI CIIy’)KUT paboTa B MajbIX Ipynnax (B METOJUUYECKUX pe-
KOMEHJAIMSX J1aH TaKOil BAPHAHT MPOBEICHUS YPOKOB).

IIpeaMeTHBIMH pe3yabTaTaMH U3ydeHUs Kypca «DU3UKN» B 8-M KJlacce SIBIIAIOTCS (POPMHUPOBAHUE CIEAYIOIUX YMEHUI:
1-i ypoBenb (HeoOX0AMMBbIii)
Bocomuknacchuk naysumcea:
Tlonumame cmvicn nowsmu:
> TEIUIOBOE JBIKEHHE, TEIIoNepeaaya, TerIONPOBOAHOCTh, KOHBEKIIHS, U3IyYeHHE, arperaTHOE COCTOSIHUE, ()a30BbIi MEepexo/], dIEKTpHye-

CKHUI 3apsi]l, SJIEKTPUYECKOE MO0JIe, IPOBOAHUK U JUDJIEKTPUK, XMMUYECKHHA 3JIEMEHT, aTOM M aTOMHOE SApO, IPOTOH, HEUTPOH, sAEpPHbIE pe-

aKIU¥ CHHTE3a U JIEJICHUS, SJICKTPUIECKast CHUjla, CUIOBBIC IMHUH HJIEKTPUIECKOTO OIS, MOH, JIEKTPHUYECKasl IeTh M CXeMa, TOYCYHBII UC-

TOYHHUK CBETa, I10JI€ 3PEHUs, aKKOMOJallMs, 3epKajlo, TeHb, 3aTMEHUE, ONTUYECKas OCh, (POKYC, ONTHUECKUI LEHTpP, OIM30PYKOCTh U Aajlb-

HO30PKOCTh, MAarHUTHOE TI0JIC, MArHUTHBIC CHUJIOBBIC JIMHUH, SJIEKTPOMArHUTHOE I0JIE, JIEKTPOMArHUTHBIE BOJIHBI, TIOCTOSIHHBIM MarHur,

MarHUTHBIHN MOJIIOC;

CMbICT PUIUYECKUX GENUUUH.
> BHYTPEHHsISI SHEPIUs, KOJMUECTBO TEIUIOTHI, YAeIbHasl TEIUIOEMKOCTh BELIECTBA, y/EIbHAs TEIJIOTAa CrOPaHUs TOIUIMBA, YZAeJbHas TeIloTa
napooOpazoBaHus, yAelbHas TEIUIOTA TUIABJICHUS, TEMIIepaTypa, TeMIepaTypa KUIeHHs, TeMIepaTypa TUIaBICHHS, BIaXXHOCTh, JJIEKTpHUe-

CKUI 3aps], cujla TOKa, HAallpsbKEHUE, CONPOTUBIICHUE, YAIbHOE COIPOTUBIIEHUE, pab0oTa U MOIIHOCTh TOKA, MAaCCOBOE YUCIIO, SHEPTHs CBSI-

3W, YTJIBI TAJICHUS, OTPAKEHUS, TPETTOMIICHHUS, JOKYCHOE PAaCCTOSHHUE, OTITHYECKas CHJIa,

CMbBICT PUUUECKUX 3AKOHOB:
» 3aKOH COXpaHEHHs PHEPTUU B TEIUIOBBIX IPOIIECCaX, 3aKOH COXPAHEHUS DJIEKTPUUIECKOTO 3apsaa, 3akoH OMa I ydacTKa dJIeKTPUIECKOH
uenw, 3akoH J[xoyns-Jlenna, 3akoH Amnepa, 3aKOH IPSIMOJIMHEHHOTO paclpOCTPaHEHHsI CBETA, 3aKOH OTPaXXEHUS U MPEIOMIICHHS CBETA.
2-ii ypoBeHb
Bocomuknaccnuk noayuum 603mMo03HCHOCHb HAYUUMbBCA:

- onucvieams U 00bACHAMb GU3NYECKUE SBJICHUS: TEIJIONPOBOJHOCTh, KOHBEKLIMIO, U3TyYeHHE, UCTIapeHNne, KOHICHCAIlUIO, KUIIEHUE, TIaBJIeHHeE,
KPUCTAITU3AIIIO, SJIEKTPU3ALHMIO TEJl, B3aUMOACHCTBUE JIEKTPUUECKHUX 3aps10B, B3aUMOIEHCTBHE MAarHUTOB, JIEMCTBUE MArHUTHOTO MOJISI HAa IPOBOJI-
HUK C TOKOM, TEIIJIOBOE JICHCTBUE TOKA, JIEKTPOMAarHUTHYIO WHAYKIHIO, OTPAKEHUE, TPETIOMIICHUE U JIMCIIEPCHIO CBETA;

- Ucnov306ams GU3NUECKUE TPUOOPHI U U3MEPUTEIIbHBIE MHCTPYMEHTSHI JUTSl U3MEpEHHs (PU3MUECKUX BEIMYMH: TEMIIEpaTyphl, BIAXKHOCTH BO3/lyXa,
CHJTBI TOKA, HAMPSHKEHUS, SJIEKTPUIECKOTO COTPOTUBIICHUS, paOOTHI M MOIITHOCTH AJIEKTPHUECKOTO TOKA;



- npedcmasnsims Pe3yNbTaThl U3MEPEHHUH ¢ MOMOIBI0 TabHIl, TpaUKOB U BISBISTH HA STOM OCHOBE SMIIUPHUUYECKHE 3aBUCUMOCTH: TEMIIEPATypPhl
OCTBIBAIOLIETO TE€Jla OT BPEMEHH, CUJIBI TOKA OT HANpsIKEHUS HA yYacTKe LIENH, yIila OTPaKEHUs OT yIJia NaJIeHHs CBETA, yIjla MPEeJOMIIEHHs OT yIJia
MaJIeHUsI CBETA;

- 8bIpadicams Pe3yNbTaTbl U3MEPEHUN U PaCYE€TOB B €AMHUIIAX MEXIyHApOJHOW CUCTEMBIL;

- npuBOOUmMb IPUMEPHI MPAKTUYECKOTO UCITIOIb30BAHUS (PU3NUECKUX 3HAHUN O TEIUIOBBIX, JJIEKTPOMATHUTHBIX SIBJICHUSIX;

- pewiams 331241 HA TIPUMEHEHUE U3YYCHHBIX (PHM3UUYECKUX 3aKOHOB.

9 KJIACC

JIMYHOCTHBIMHU pe3y/IbTaTaMH U3y4eHUs yueOHO-MeTOquuecKoro Kypea «Pusuka» B 9-M Kinaccax sBisercs GOpMUPOBAHUE CIEAYIOIIUX YMEHHMN:
1. CamocroaTenbHO ONMpPENeNsaTh M BBHICKA3bIBATh OOIIME JJIS BCEX JIFOJCH MpaBuiia MOBEACHUS NpU OOIIEHUH U COTPYAHUYECTBE (ITUUE-
CKHE HOPMBbI OOLIEHUS U COTPYTHUYECTBA).
2. B camMoCTOSATEeNbHO CO3/IaHHBIX CUTYAIMsIX OOIICHUS W COTPYAHUYECTBA, ONMUPAsCh Ha OOMLIME Ui BCEX MPOCThIC MpaBUiIa MMOBEICHUS,
JienaTh BbIOOP, KAKOM MOCTYIOK COBEPIIUTD.

3. CpencTBoM JOCTHIKEHUS STUX PE3YJIbTATOB CIYKUT YUEOHBIN MaTeprait — yMEHHE ONPEACISITh CBO€ OTHOILICHHE K MUDY.
MeTtanpeAMeTHbIMH pPe3yJIbTATAMH H3Y4EHUsS yuyeOHO-MeToAuuecKoro kypca «Pusuka» B 9-oM kiacce sSBIAIOTCA (pOpMUPOBAaHHUE CIEAYIOIINX YHU-
BEPCAJIbHBIX YUEOHbIX JIEHCTBUM.

Pecynamuenvie YY/I.
1. CamocrostensHO (GOPMYITHPOBATH SN YPOKa IMOCIIE MIPEIBAPUTEILHOTO O0CYKIACHUS.
Y4auThcs 00HapyKUBaTh U (POPMYIUPOBATH YUEOHYIO POOIEMY.
CocTaBndTh IJ1aH pelieHus NpooieMsl (3a1a4H).
Pabotast o niany, cBEpATh CBOU ACHCTBUS C LIENBIO U, TPH HEOOXOAUMOCTH, UCIIPABIIATH OIMOKH CAMOCTOSITEIBHO.
CpencTBoM (GOPMHUPOBAHUS ITUX JIEHCTBUN CITY)KUT TEXHOJIOTHS IPOOIEMHOTO AUAJIOra Ha dTale U3ydeHUs] HOBOTO MaTepHalia.
B nuanore ¢ yuutenem yduThCs BbIpaOaThIBATh KPUTEPUHU OLEHKH U ONPENENATh CTENEHb YCHEIIHOCTH BBIOJHEHUs CBOEH paboThl U
pa60TH BCEX, UCXOJIS1 N3 MMEIOIINXCSI KPUTEPHEB.

7. CpenctBoM (OpMHUPOBAHUS ITUX EHCTBUN CITY>KUT TEXHOJIOTUS OLIEHUBAHUS 00Pa30BaTENbHBIX JOCTIXKEHUH (YUEOHBIX YCIIEXOB).
Ho3nasamenvnovie YY/[:

1. OpuentupoBarhbcs B CBOEH cucTeMe 3HAHUI: CAaMOCTOSTENILHO MpeaoaraTh, Kakas nH(popMalus Hy>KHa JUIsl pelieHus: yaeOHO! 3a1auu

B HECKOJIBKO II1aroB.

2. OtOuparh HEOOXOIUMBIE JUIS pellIeHHs] yueOHOH 3a1aul MCTOYHUKH HH(POPMALIUH.

3. JloObIBaTH HOBBIE 3HAHUS: U3BJIEKATh HH(POPMAITHIO, TIPEJICTABICHHYIO B pa3HBIX opMax (TEKCT, TaOJINIA, CXeMa, HILTIOCTPAIHS U JP.).

4. TlepepaOaTbIBaTh MOJIYYEHHYI0 MHPOPMALIUMIO: CPAaBHUBATh U TPYNIUPOBATh (DAKTHI U SBJICHUS; ONPEACIATh NPUUUHBI SIBICHUH, COOBI-

ook wm

5. IlepepabaTbIBaTh MONy4YEeHHYIO HHPOPMALIMIO: AeTaTh BHIBOJBI HA OCHOBE 00O00IIEHUST 3HAHHMA.
6. IIpeoOpa3oBbIBaTh HHGOPMAIHIO U3 OHOW (YOPMBI B APYT'YIO: COCTABIATH MPOCTOH IJIaH M CIIOKHBIN TUIaH Y9eOHO-HAYIHOTO TEKCTA.



7. IIpeoGpa3oBbiBaTh MHPOPMAIHIO U3 OJHON (HOPMBI B IPYTYIO: MIPEACTABISTH HH(OPMAITUIO B BUIE TEKCTA, TAOIUIIbI, CXEMBI.
8. CpenctoM popMHUPOBAHUS ITUX JACUCTBUN CIIY)KUT YICOHBIA MaTepUal.

Kommynuxamuenwvie YY/[:

1. JloHecTu CBOIO MO3UIMIO A0 IPYTUX: 0OPMIISATH CBOM MBICIH B YCTHOM M MUCBMEHHOHM pPeYM ¢ Y4ETOM CBOMX y4eOHBIX U JKU3HEHHBIX
pEUeBBIX CUTYaALUI.

2. JloHecTH CBOIO MO3MIIMIO J0 APYI'HX: BBICKAa3bIBATh CBOIO TOUKY 3PEHHUS U MBITATHCS €€ 000CHOBATD, IPUBO/IS ApTYMEHTHI.

3. Cuywmars Apyrux, ObITaTbCs IPUHUMATD APYT'YIO TOUKY 3pEHHs, ObITh TOTOBBIM U3MEHHUTh CBOIO TOUKY 3PEHUS.

4. CpexnctBoM (HOpMUPOBAHHS STUX ACHCTBHH CIIYKUT TEXHOJIOTHS IPOOIEMHOTO Juaora (moOy>KAatomuil ¥ MOABOASIINMA JHAJIOT).

5. YuraTh BCIyX U PO ceOs TEKCThl Y4EOHUKOB U MPU ATOM: BECTH «AHAJIOr C aBTOPOM» (IIPOTHO3UPOBATh Oyylliee YTEHHE; CTaBUTh BO-
IIPOCHI K TEKCTY U UCKATh OTBETHI; IPOBEPSITH ce0s1); OTAEIATh HOBOE OT U3BECTHOT'O; BBIIEISTH IJIABHOE; COCTABIIATH IUIAH.

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

7. JloroBapuBaThCsl C JIIOJIbMU: BBIIIOJHSS pa3IMYHbIE POJIHM B IPYIIE, COTPYIHUYATh B COBMECTHOM PELIEHUH IPOOIeMbl (3a1auH).

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

9. CpenctBoM (GOpMHUPOBAHUS ITUX IEHCTBUIN CITYKUT paboTa B MaJIbIX IPYyIMIaX.

IIpeaMeTHBIMU pe3yabTaTaMM H3ydeHUs Kypca «DPu3ukay B 9-M Kilacce SBISIOTCS (POPMUPOBAHUE CIETYIONNX YMEHUI:

1-ii ypoBenb (He0OX0AUMBbIii)

ﬂewzmumaccnuk HayuumbvcAa.

>

NOHUMAMb CMBICL NOHAMULL:
MAaramMTHOC I10JIC, aTOM, aTOMHOC AAP0, padHOAKTUBHOCTb, HOHU3SUPYIOIIHUE U3ITYUCHUA; OTHOCUTCIBHOCTE MCXAaHUYCCKOTO ABUXKXCHUA, Tpa-
eKTOpHsI, HHEpLUAJIbHAS CHUCTEMa OTCUeTa, UCKYCCTBEHHBI CIYTHHK, 3aMKHYTasl CUCTEMa, BHYTPEHHHUE CHUJIbI, MAaTEMaTHUECKUI MAasTHUK,
3BYK, H30TOII, HYKJIOH,;
CMbICI qbu3uqe(:i<ux 6EJIUYUH.
MarovMTHass MHAYKIUA, MarHUTHBIN IMOTOK, SHEPIrus 3JICKTPOMAIrHUTHOI'O IIOJI, NMEPEMCIICHUC, TPOCKI A BEKTOPA, IyTh, CKOPOCTH, YCKOPEC-
HUE, YCKOPEHHE CBOOOHOI O MaIeHHs, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE, CHIIa, CHIIa TSDKECTH, Macca, BeC Tejla, UMIYJbC, IEpUO/I, YacToTa,
aMIUTUTYZa, TIEPHOJI, YacToTa, (hasa, UIMHA BOJIHBI, CKOPOCTH BOJIHBI, SHEPTHS CBA3H, 1e(EKT Macc, MEepHOJ OIypachaa;
CMbICI qbu3uqe(:i<ux 3AKOHOB.
ypaBHEHUsI KWHEMATHKH, 3aKOHbI Hpl0TOHA (TIepBBIi, BTOPO, TPETHIT), 3aKOH BCEMUPHOT'O TATOTEHUSI, 3aKOH COXPAHEHUS UMITYJIbCa, IPUH-
IIUI OTHOCUTENIbHOCTH ["anuies:, 3aKOHbI TApMOHUYECKUX KOJIeOaHUH, MPaBUIIO JIEBOM PYKH, 3aKOH 3JIEKTPOMArHUTHOM MHIYKLUH, TIPABUIIO
Jlenma, 3aKOH paJInOAaKTUBHOTO pacHaja.

2-ii ypoBeHb

Jleeamuknacchuk noayyum 603MoMNCHOCMb HAYYUMbCA:
- cobupame yCTAaHOBKU AJIs DKCIIEPUMEHTA M0 OMMCAHUIO, PUCYHKY U MIPOBOIUTEH HAOTIOCHHS U3y4aeMBbIX SIBJICHHI;,
- uzMepsms CUITY TSKECTH, PACCTOSHUE; TPEJCTABIISATh PE3YJIbTaThl U3BMEPEHUM B BUC TAOIUII, BBISBISATH YMITUPHUIECKUE 3aBUCUMOCTH;



- 00BACHAMb PE3yAbTaThl HAOIIOEHUHN U SKCIIEPUMEHTOB;

- NpUMeHsMb SIKCTICPUMEHTAIILHBIC PE3YIIbTAThI JUIS MPEICKa3aHus 3HAYCHHSI BEJTMYHH, XapaKTePU3YIOIINX X0 (PU3NUECKHUX SBICHHIA,
- 8blpadicamd Pe3yNbTaThl U3MEPEHUHN U pacu€TOB B €IMHULIAX MEXIyHAPOIHONU CUCTEMBIL;

- pewiams 3a1a4d Ha IPUMEHEHNE N3YUEHHBIX 3aKOHOB;

- NPUBOOUMb TIPUMEPHI MPAKTUYECKOTO UCIIOJIb30BaHUS (PU3NUECKUX 3aKOHOB;

- UCNONIL308aMb IPUOOPETEHHBIC 3HAHUS U YMEHUS B TIPAKTHUECKOM JIEATEIHPHOCTH U B IOBCETHEBHOM KH3HHU.

IINTAHUPYEMBIE PE3YJIBTATBI U3YUYEHUA ©PU3UKHU
(IT0O OKOHYAHUU N3YYEHUA KYPCA)

MexaHnuuecKkue siBJIeHUS

Buinycknuk nayyumcsa:

pacro3HaBaTh MEXaHHUYECKHE SIBICHUS U OOBSICHATh HA OCHOBE MMEIOIIMXCS 3HAHUI OCHOBHBIE CBOMCTBA MJIM YCIIOBHUS MPOTEKAHUS STHX SBIIE-
HUIl: paBHOMEPHOE U PAaBHOYCKOPEHHOE IMPSIMOJIMHEHHOE JIBUXKEHHE, CBOOOIHOE aJIeHUe Tejl, HEBECOMOCTh, PABHOMEPHOE JBM)KEHHUE 110 OK-
PY’KHOCTH, UHEPLIMSL, B3aUMOJICHCTBUE TEJI, IIepeiada 1aBjIeHUs! TBEPAbIMU TeJlaMU, )KUJIKOCTSIMU U Ta3aMH, aTMOC(EpHOE JaBlIeHUE, IIaBaHHe
TeJl, paBHOBECHE TBEPABIX Tell, KOJeOaTeIbHOE ABUKEHHE, PE30HAHC, BOJTHOBOE JABHKEHUE;

OIKCHIBATh M3YYCHHBIC CBOMCTBA TEJI M MEXaHUYECKUE SBJICHHS, UCIIONb3Ys (PU3MUECKUE BEIMYMHBL: MTyTh, CKOPOCTh, YCKOPEHHUE, Macca Teda,
IUIOTHOCTbH BELECTBA, CHJIA, IaBJICHUE, UMITYJIbC Tela, KHHETHYeCKasi SHEpPIus, NOTEHIMaIbHAas SHEPIrUs, MeXaHuueckas pabora, MexaHUYecKas
MomHocTh, KIIJ[ mpocroro mexaHusma, cuila TpPEHHUS, aMIUIMTYAA, IEPUOJ U YacTOTa KoJeOaHWM, JUIMHA BOJHBI M CKOPOCTh €€
pacrpoCTpaHeHHsl; NMPU ONUCAHUU TNPABWIBHO TPAKTOBAaTh (PU3MYECKUN CMBICT HCHOJIb3YEMbIX BEIMYMH, UX OO0O3HAUEHHsS W €IUHHIIBI
M3MEepeHusl, HaX0IUTh (OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETMYUHY C IPYTUMH BEIMUYMHAMY;

aHaJTM3UPOBATh CBOMCTBA TEJI, MEXaHUUECKHUE SIBIIEHUS U MTPOLIECCHI, UCIOb3Ys (PU3MUECKUE 3aKOHBI U IPUHIUIBL: 3aKOH COXPAHEHUS SHEPTUH,
3aKOH BCEMHUPHOIO TATOTEHMs, paBHOAeHCTBYromas cuia, I, II u III 3axoner HeroTOHA, 3aKOH COXpaHeHUs UMITYJIbCa, 3aKOH 1'yka, 3akoH Ilac-
KaJsl, 3aKOH ApXHMMea; IpU 3TOM pa3inyaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

pa3nu4aTh OCHOBHBIE MPU3HAKYU U3YYEHHBIX (PU3MUECKUX MOJIENeN: MaTepralibHas TOUKa, MHEpLHaibHasi CHCTEMA OTCUETa;

pelarh 3a7a4yM, UCIONb3ys (pU3HUECKUe 3aKOHBI (3aKOH COXPAHEHUs YHEPIUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIMI CYHNEepHO3UINU CUl, |,
IT u 111 3axonbr HproTOHA, 3aKOH COXpaHEHHSI UMITYJIbCa, 3aKOH ['yka, 3akoH [lackans, 3akoH Apxumena) u Gopmysibl, CBSI3bIBatomue hru3nde-
CKHE BEJIHYUHBI (ITyTh, CKOPOCTh, YCKOPEHHUE, Macca Teja, INIOTHOCTh BEIEeCTBa, CHJIA, JaBlieHHe, UMITYJIbC Tejla, KWHEeTHUYecKas YHEeprus, 1mo-
TEHIMaIbHAs SHEPTUs, MeXxaHnueckasi paboTa, Mexanuueckas MoirHocTh, KII/] mpoctoro mexanusma, cuiia TpeHUSI CKOJIbKEHUS, aMILIUTY/a,
NEPUOJT ¥ YacTOTa KoJeOaHH, JUIMHA BOJIHBI U CKOPOCTb €€ pacipOCTPaHEHUs): Ha OCHOBE aHAJIN3a YCIOBUSA 33Jaul BBIICNATH (U3NUECKHE BeE-
JUYUHBI U POpMYIIbI, HEOOXOAUMBIE /ISl €€ PEeIIeHUs, U IPOBOJIUTH PACUETHI.

BblnyCKHllK noayuum 603MONHCHOCHIb HAYUYUMbCA:



UCTIOJIF30BaTh 3HAHHS O MEXAaHWYECKHX SIBJICHUSIX B MOBCEIHEBHOW YKM3HU IJIsi 0OECIIeYeHUsT OE30MIACHOCTH MPH OOpaleHHH ¢ TPUOOpaMu |
TEXHUYECKUMHU YCTPOUCTBAMHU, JIJISi COXPAHEHUS 3[IOPOBBS M COOJIIOICHUSI HOPM 3KOJIOTUIECKOTO MOBEACHUS B OKPYXKAIOIICH cpejie;

NPUBOIUTH TIPUMEPHI MPAKTHYECKOTO UCTIOIb30BaHUS (PU3UUCCKUX 3HAHUN O MEXAaHHUYECKHX SBJICHUSAX U (PU3MYECCKHX 3aKOHAX; UCIIOJIb30BAHHMSI
BO300HOBIISIEMBIX UICTOYHHKOB SHEPTUU; IKOJIOTUICCKUX MOCIICICTBUI HCCIETOBAHUS KOCMHUYECKOTO IPOCTPAHCTBA;

pa3inyarh rPaHUIbl MPUMEHUMOCTH (DU3MYECKHX 3aKOHOB, TIOHUMATh BCEOOLIMH XapakTep (hyHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPaHEHUS
MEXaHHYECKON PHEPIHH, 3aKOH COXPAHCHHS MMITYJIbCA, 3aKOH BCEMHUPHOTO TSITOTCHHS) U OTPAHMYEHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB
(3akon I'yka, 3akoH Apxumenaa u Jip.);

npuéMaM MoucKa U (GOPMYIUPOBKHU JOKA3ATEIBCTB BRIABUHYTHIX THIIOTE3 U TEOPETUICCKUX BHIBOJOB HA OCHOBE SMITMPUIECCKH YCTAaHOBICHHBIX
(hakToB;

HAXOJIUTh aJICKBATHYIO MPEIUIOKCHHOM 3a/1aue (PU3HUECKYI0 MOJIENb, pa3peniarh NpodiieMy Ha OCHOBE MMEIOIIMXCSl 3HAHUH 110 MEXaHHUKE C HC-
MI0JIb30BAaHUEM MATEeMATHUYECKOTO ariapaTa, OIeHUBATh PEATbHOCTh MOTYyYEHHOTO 3HAUCHUS (PU3HUSCKON BEITMIMHBI.

TenyoBble IBJIeHUS

Buinycknuk nayyumcsa:

pacno3HaBaTh TEIUIOBbIE SIBJICHUS U OOBSACHATH HA OCHOBE MMEIOIMXCS 3HAHUM OCHOBHBIE CBOMCTBA MJIM YCJIOBHSI IPOTEKAHUS ATUX SIBJICHUM:
muddy3us, u3MeHeHue o0bEMa Tell pU HarpeBaHUM (OXJIAXKIEHUH), OOJIbIlAsk CKUMAEMOCTh Ia30B, Majlas C)KUMAEMOCTb KHMJIKOCTEH U TBEp-
IBIX TeJl; TEIUIOBOE paBHOBECHE, MCIIApEeHUE, KOHICHCANNs, IIJIaBJICHHE, KPUCTAJUIN3ALUs, KATIEHHE, BIQXKHOCTh BO3/lyXa, Pa3JIMYHbIC CIIOCOOBI
TEIUIoNEepeladH;

ONMCHIBATh U3YYEHHBIE CBOWCTBA TN M TEIJIOBBIE SIBJICHUS, UCIONb3Ys (PU3HMUECKUE BETUUYMHBI: KOJIMYECTBO TEIJIOThI, BHYTPEHHSS SHEPTHUs,
TeMmIeparypa, yAelbHas TeIUIOEMKOCTh BEILECTBa, yJeJIbHAs TEIIoTa MJIaBJIeHUs] U NapooOpa3oBaHMs, yJelbHas TEIUIoTa CrOpaHus TOIUIMBA,
KO3((QULHUEHT MOJE3HOTO JEUCTBUS TEIJIOBOTO JABUTATENs; IPU OMUCAHUU MPaBUIBHO TPAKTOBATh (PU3MYECKUI CMBICI HCIIOJNb3YyEMbIX BEIU-
YHH, UX 0003HAYEHUS U €UHUIIBI U3MEPEHHUS, HAXOAUTh (hOPMYJIbl, CBSI3bIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C JPYTUMHU BETMYHHAMU;
AQHAJIM3UPOBATH CBOICTBA TeJl, TEIVIOBbIE SIBJICHUS M IPOLECCHI, UCIOJIB3YS 3aKOH COXPaHEHUS! SHEPTUHU; Pa3IndaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U €70 MaTEMaTUYECKOE BBIPAKECHHUE,

pa3yinyaTh OCHOBHBIE IPU3HAKU MOJIENIEH CTPOCHHMS T'a30B, JKUJIKOCTEN U TBEPABIX TEII;

pelaThb 3aJauu, UCIOJIb3Ysl 3aKOH COXPAaHEHMs YHEPTUHU B TEIJIOBBIX Mpolieccax, GOpMyIibl, CBA3bIBaIOIINE (PU3NUECKHE BETUYHHBI (KOJIUYECTBO
TEIUIOThI, BHYTPEHHSSI SHEPTUs, TEMIIepaTypa, yaeibHas TeIIOEMKOCTh BEILECTBA, yAeIbHas TEIJIOTa IJIABJICHUS U apooOpa3oBaHUsl, yIeb-
Has TeMJIoTa CropaHHs TOIUIMBA, KO3()(UIIMEHT MOJIe3HOro JIeHCTBUS TEIUIOBOIO JIBUTATElNls): HA OCHOBE aHAJIM3a YCIOBUS 33Jaud BBIICNATH
¢du3nueckre BeIMUUHBI U (HOPMYIIbl, HEOOXOIUMBIE [Tl €€ pelleHus], U MPOBOJUTH PACUETHI.

BblnyCKHllK noayuum 603MONHCHOCHIb HAYUYUMDbCA:

MCIIOJIb30BaTh 3HAHUS O TEIUIOBBIX SBJIEHUSX B MOBCETHEBHOM KU3HU J1s oOecnieueHrs 0€30MacHOCTH MU O0pallleHUH ¢ MpUOOpamMu U TEXHH-
YECKUMHU YCTPOMCTBAMH, U1l COXPAHEHHsI 30POBbS U COOJIIOICHUS HOPM HKOJIOTHYECKOTO MOBEACHUS B OKPY’KaIOIIeH cpeie; MPUBOAUTh PH-
Mepbl IKOJIOTUYECKUX MOCIENCTBUI paboThl 1BUraTeneii BHyTpeHHero cropanus (JIBC), TemnoBbIX U THIPOINIEKTPOCTAHLINMN;



MIPUBOIUTH TIPUMEPHI PAKTUIECKOTO HCITOB30BaHUS (PU3NIECKUX 3HAHUN O TETJIOBBIX SIBJICHUSX;

pa3ianyaTh TPAHUIBI TPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB, MMOHMUMATh BCEOOMIMI XapakTep (yHIaMEHTAIBHBIX (U3UYECKUX 3aKOHOB (3aKOH

COXPaHECHHS SHEPTUHU B TEIUIOBBIX IPOIIECCAaX) U OTPaHUYCHHOCTh HCITOJIb30BAHMSI YACTHBIX 3aKOHOB;

npuéMaM MoucKa U (GOPMYIUPOBKHU JOKA3ATEIBCTB BBIABUHYTHIX THIIOTE3 U TEOPETUICCKUX BHIBOJOB Ha OCHOBE AIMITUPHYECKH YCTAHOBICHHBIX

(hakToB;

HAXOJHUTh aJICKBATHYIO MPEIOKEHHON 3a1aue (PU3NIECKYI0 MOJIENb, pa3peiaTh MpodiieMy Ha OCHOBE MMEIOIIUXCS 3HAHUA O TEIUIOBBIX SBJIC-

HUSIX C MCITOJIb30BAaHHEM MAaTeMaTHYECKOTO ariapara u OlEeHUBATh PEaTbHOCTh MOJYYCHHOTO 3HAYCHUS (PU3NIECKOIN BEITUYNHBI.
DJIeKTpUYecKHe 1 MATHUTHBIE SIBJICHHUS

Buinycknuk nayuumesn:

pacrio3HaBaTh 3JIEKTPOMArHUTHbIE SBJICHUSA M OOBSCHITH HA OCHOBE MMEIOIIMXCS 3HAaHUI OCHOBHBIE CBOMCTBA MJIM YCIIOBMSI IPOTEKaHUS 3TUX
SIBJICHUI QJICKTpHU3alus TCII, B3aHMOIlefICTBH€ 3apAa0B, HArp€BaHMEC IMMPOBOAHUKA C TOKOM, BSaHMOHGfICTBHe MAarHuToOB, DJICKTPOMAarouTHAasA MH-
IOYKIMsI, N€HCTBUE MArHUTHOTO IOJS HA MPOBOJHUK C TOKOM, NPSMOJIMHENHOE PAacCIpPOCTPAHEHHUE CBETA, OTPaKEHUE U IPEJIOMIICHUE CBETa,
JUCIIEPCHS CBETA;

OIKCHIBATh W3YYEHHBIE CBOWCTBA TENl U AJIEKTPOMArHUTHBIE SBJICHUS, UCIONb3Ys (DPU3MUYECKHE BETMUMHBL: JEKTPUUECKUHM 3apsil, CHla TOKa,
IEKTPUUECKOE HAINPSKEHUE, MIEKTPUUECKOE COIIPOTHUBIIEHHUE, YIEIbHOE COIPOTUBIIEHUE BELIECTBA, pab0Ta TOKA, MOUIHOCTh TOKA, (POKYCHOE
paccTosiHME U ONTHYECKasl CHJIa JIMH3bI; IPU ONMCAHUU IPAaBUIbHO TPAKTOBATh (PM3MUECKUI CMBICH MCIIOJIb3YEMbIX BEJIMUMH, UX 0003HAUYEHUS
Y eIMHHIIB I3MEPEHHUS; YKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIIMYUHY C JPYTUMH BEITUUYNHAMH,

aHaJIM3UPOBATh CBOWCTBA TeJl, HJIEKTPOMArHUTHBIE SIBJICHUS U MPOLIECCH, UCTONb3Ys (PU3MUECKUE 3aKOHBI: 3aKOH COXPAHEHUS AJIEKTPUUYECKOIO
3apsza, 3akoH OMa Juist ydacTka Len, 3akoH Jxoyns—IJIeHna, 3akoH MpsMOJIMHEIHOTO PacIpOCTPaHEHUs CBETA, 3aKOH OTPa)XCHUs CBETa, 3a-
KOH TNPEJIOMJICHHSI CBETA; IIPHU 3TOM pa3iIHyaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA M €r0 MaTeMaTUYeCKOe BBIPAKEHHE;

pelaTh 3a1a4u, UCHOb3Ys (Pru3nUecKre 3aKoHbI (3akoH OMa Ui yyacTKa Lemnu, 3akoH Jxoyna—IJIeHna, 3akoH IpsMOJIMHEHHOr0 pacpocTpa-
HEHMsI CBETa, 3aKOH OTPAXXEHUs CBETA, 3aKOH MPEJIOMIICHUS CBETa) U (OpMYJIbl, CBS3bIBAIONINE (PU3NUYECKUE BEIMYMHBI (CUIIa TOKA, SJEKTpUYe-
CKO€ HaIpsKEHHE, JIEKTPUYECKOE COIIPOTHUBIIEHHE, YEIbHOE COPOTUBJICHNE BEIECTBA, pab0Ta TOKA, MOIHOCTh TOKA, (JOKYCHOE PaCCTOSHUE
U OINTHUYECKasi CHJIA JIMH3BI, (POpPMYIIBl pacuéTa 3J1eKTPUUYECKOr0 COMPOTUBIICHUS MPU MOCIEI0BATEIbHOM M MapajuleIbHOM COEIUHEHHH Ipo-
BOJHMKOB); HA OCHOBE aHaJIM3a YCJIOBUS 3aJa4l BBIIEIATH (PU3MUECKHUE BEIIMYUHBI U (POPMYIIbI, HEOOXOIUMBIE JIsl €€ pelIeHUs], U TPOBOAUTD
pacy€Tshl.

BblnyCKHuK nojiyuum 603MONHCHOCMb HAYHUUMbCA?

UCIIOJIb30BaTh 3HAHUS 00 AJIEKTPOMArHUTHBIX SIBICHUSX B MIOBCEIHEBHOW JKU3HU I oOecrieueHust 6€30MacHOCTH MPH 00palleHuu ¢ mpudopa-
MU ¥ TEXHUYECKHUMH YCTPONCTBaMH, JUIsl COXpAHEHHS 3A0POBbs U COOJIOICHHUS] HOPM 3KOJOTHYECKOro OBE/IEHUS B OKPYKAIOIIeH cpeie;
IPUBOANUTH MPUMEPHI IPAKTUYECKOTO MCIIOIB30BaHMs (PU3NYECKUX 3HAHUN O AJIEKTPOMArHUTHBIX SIBJICHUSX;

pa3ianyaTh TpaHUIIbl IPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, TOHMMATh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHHS
AJIEKTPUUYECKOTO 3apsijia) U OTPAaHUYEHHOCTh MCIIOJIb30BAaHMs YaCTHBIX 3aKOHOB (3akoH OMma 1iis yyacTka 1enu, 3akoH Jxoyns—IJlenna u ap.);



npuémMaM MOCTPOCHUs HU3UIECKUX MOJEINIEH, MOUCKa M (JOPMYIUPOBKHU JTOKA3aTEIBCTB BBIIBUHYTBHIX THIIOTE3 U TEOPETUUYECKUX BHIBOJOB Ha

OCHOBE IMITUPUICCKU YCTAaHOBIICHHBIX (haKTOB;

HaxOJIUTh aJICKBATHYIO MPEJIOKEHHON 3a1ade (GU3HUECKYI0 MOJENb, pa3peniaTh MpoodieMy Ha OCHOBE MMEIONIUXCS 3HAHUH 00 AJIEKTpoMar-

HUTHBIX SIBJICHUSIX C HCIIOJIb30BAaHHEM MaTEMATHYECKOTO afrapaTta ¥ OlEeHUBATh PeaTbHOCTh OMyYEHHOTO 3HAUCHUS (PU3HMUECKON BETUIUHBI.
KBaHToBBIE IBJIEHHUSA

Buvinycknuk nayuumcs:

pacro3HaBaTh KBAHTOBBIC SIBICHUS U OOBICHITh HA OCHOBE UMEIOUINXCS 3HAHUI OCHOBHBIE CBOMCTBA MIJIM YCIOBUS MPOTEKAHUS ITUX SIBICHUN:
€CTECTBEHHASl U UCKYCCTBEHHAs! PaAMOAKTUBHOCTb, BOSHUKHOBEHUE JIMHENYATOTO CIIEKTPA U3JIYyUEHHUS;

ONKCHIBATh U3yYCHHbIE KBAHTOBBIC SIBICHUS, UCIONb3Yyd (PU3HUECKUE BEIIMYMHBI: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJIH, JIJIMHA BOJIHBI M 4acTOTa
CBeTa, epHo/] MOTypacnaia; Mpu OMUCaHUH MPABUILHO TPAKTOBATh (PU3MUECKUI CMBICT UCTIOIB3YEMBIX BEIMYUH, X 0003HAUYCHUS U €IHUHHIIBI
M3MEpEHUS; YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIONINE JTAaHHYI0 (PU3NYCCKYIO BEIMUMHY C IPYTUMHU BEITUIMHAMH, BBIYHCIISTh 3HAYCHUE (PU3HUCCKOM
BEJINYUHBI;

aHAJIM3UPOBATh KBAaHTOBBIC SIBJICHUS, UCIIOJIb3Ys (PU3UUYECKHUE 3aKOHBI U TIOCTYJIAThI: 3aKOH COXPAHEHUs SHEPTHH, 3aKOH COXPAHECHHS JIEKTPH-
YECKOTI'0 3aps/ia, 3aKOH COXPAHEHUSI MaCCOBOI'0 YHCJIa, 3aKOHOMEPHOCTH U3JIyYEHHUS U MOTJIOIICHUS CBETAa aTOMOM,;

pa3iuyaTh OCHOBHBIC MPU3HAKH IUIAHETAPHOW MOJIEIM aTOMa, HYKJIOHHOW MOJIENI aTOMHOTO Spa;

MIPUBOAUTH IIPUMEPHI MPOSIBICHUS B MPUPOJIE U MPAKTHUECKOTO UCIOJIb30BAaHUS PAAUOAKTUBHOCTH, SIAEPHBIX U TEPMOSIAEPHBIX PEAKUU, JIU-
HEMYATBIX CIIEKTPOB.

Bbll’lyCKHllK noayuum 603MO0NHCHOCMb HAYUUMbCA:

WCIIOJIH30BATh MOJYyUYEHHBIE 3HAHUS B MOBCEIHEBHON KM3HU MPHU OOpaIlIeHUH ¢ MPUOOpaMu (CUETYMK MOHU3UPYIOIMIUX YACTHUII, IO3UMETP), ISt
COXpPaHEHHMs 3/I0POBbsI U COOIIOACHUSI HOPM IKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLIEH cpefe;
COOTHOCHTD SHEPTHIO CBA3HU ATOMHBIX AA€P C Z[e(i)CKTOM MAacCChI;
IPUBOANUTH MPUMEPHI BIUSIHUS PAJMOAKTUBHBIX W3TYYEHUH HA KUBBIC OPraHU3MBbl; IOHUMATh MPUHIUI JEHCTBUS 103UMETPA;
IIOHUMATh 3KOJOTHYECKHUEC HpO6J’I€MI>I, BO3HHUKAIOOIUE IMPU UCIOJB30BAHNN aTOMHBIX BHGKTpOCTaHHHﬁ, H IIYTU PCIICHUA I3TUX HpO6H€M, nep-
CMEKTHUBBI HCIIOJIb30BaHMS YIIPABIISAEMOI0 TEPMOSJIEPHOTO CHHTE3A.

DJIeMeHTbI ACTPOHOMMH

Buinycknuk nayuumcs:

pa3aryaTh OCHOBHBIE TPU3HAKK CYTOUYHOTO BpallleHus 3BE31HOTO Heba, aBrkenus JIyHpl, ColHIIa U TUIaHET OTHOCUTENBHO 3BE3I;
[IOHUMATh Pa3Iu4us MEXAY TeIUOLEHTPUYECKON U IeOLICHTPUIECKON CUCTEMAMU MUDPA.

BblnyCKHuK nojiyuum 603MONCHOCHb HAYUUMDbCA?

YKa3bIBaTh OOIME CBOMCTBA M OTJIMYMS IUIAHET 3€MHOM TPYMIBI U MJIAHET-TUTAaHTOB; MaibIX Tel CONHEYHON CHUCTEMBI M OOJBIIUX TUIAHET;
MOJTK30BaThCS KapTOW 3BE3THOTO Heba MpH HAOIIOIEHUAX 3BE3THOTO HEDA,

pa3ianyaTh OCHOBHBIE XapaKTePUCTHKH 3BE3] (pa3Mep, IIBET, TEMIIEpaTypa), COOTHOCHUTH LIBET 3BE3bI C €€ TEMIEPATYpOil;

pa3n1/1anL THUITOTEC3EI O HpOI/ICXO)K}IeHI/II/I COJ'IHG'—IHOﬁ CUCTCMBI.
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Il. COAEP KAHUE YYEBHOI'O IPEAMETA
OcHoBHoe coep:xanue (208 yacos)
du3uka 1 PpU3HYecKHe MeTOAbI H3yUYeHHs MPUpPoabI (4 yaca)
®dwusuka — Hayka o npupoje. Habmonenue u onucanue ¢puzndeckux spieHuil. ®usndeckune npubopsl. Ouszndeckue BEIWYNHBI U X u3Mepenue. [1o-
TPEIIHOCTH U3MepeHuil. MexayHapoaHas cucteMa equHul. Duznueckuid SKcriepuMenT u pusndeckas reopust. Guznueckue monenu. Ponbs maremaru-
KU B pa3BUTUHU Gu3NKU. Ou3uKa 1 TexHuka. Ou3nka u pa3BUTHE MPEICTABICHUN O MaTepUATBHOM MUPE.
JdemoHcTpauuu
[IpumMepbl MEXaHUYECKHX, TEIIIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U CBETOBBIX SIBJICHUI.
duznyeckue npudopkI.
JlaGopaTropHblie padoThbI M ONBITHI

1. OmpenencHuie MEHBI IEICHUS IKAIBI U3MEPUTEIHLHOTO MPUOOpA.

2. H3mepeHue AJIMHBI.

3. H3mepenne oObeMa )KUIKOCTH B TBEPIOTO Tela.

4. V3mepeHue TeMIepaTypshl.

Mexanunveckue siBjienus (89 yacoB)
Mexanunueckoe aBuxeHue. OTHOCUTENbHOCT JBWKEHUs. Cuctema otcuera. Tpaekropus. [lyTe. [IpsmonuneitHoe paBHOMepHOE JiBHKeHHE. CKOPOCTh
PaBHOMEPHOTO MPSAMOJUHEWMHOTO ABUKEHHS. MEeTOAbl N3MEPEHHUS pACCTOSIHUA, BPEMEHU U CKOpocTH. HepaBHOMepHOE nBH)KEHME. MrHOBEHHas CKO-
pocth. Yckopenue. PaBHoyckopenHoe asuxenue. CBoOoaHOe maneHue tei. ['paduku 3aBUCHUMOCTH MYyTH U CKOPOCTH OT BpeMeHu. PaBHOMepHOe
JBIDKEHUE TI0 OKpYx)HOCTH. [lepruos u yactoTa oOparieHus.
SAsnenue unepuuu. Ilepsriii 3akon HetoTona. Macca tena. I1notHocTh BemectBa. MeTopl U3MEpeHUs: Macchl U INOTHOCTH. B3aumopeiicteue ten. Cu-
na. [IpaBunio cnoxkenus: cuit. Cuna ynpyroctd. Meroasl nu3aMepenus cuibl. Bropoii 3akon Herotona. Tperuit 3akon Hetorona. Cuia TspkecT. 3aKoH
BCEMHUpPHOTo TAroteHus. MckyccrBennsle cnyTHUKH 3emin. Bec Tena. HeBecomocts. ['eonienTpruueckast u reamoneHTpuyeckas cucremsl Mupa. Cuna
TpEHUS.
MowmeHT cunbl. YcnoBus paBHOBecusi peruara. L{eHTp Tsbkectu tena. YcnoBus paBHoBecHs Ted. Mmmynbce. 3akOH cOXpaHEHHUs! UMITylbca. PeakTuBHOE
JIBKEHUE.
Pa6ora. MomuocTs. Kunernueckas sneprusi. [loTeHnnanbHas SHEprusi B3aUMOJICHCTBYIONINX Tell. 3aKOH COXpaHEeHUs MexaHudeckou sHepruu. [Ipo-
cTeie MexaHu3Mbl. KoadduimeHnT mosie3sHoro aecTBus. MeTo1bl n3MepeHus SHEPTHH, PAOOTHI M MOIITHOCTH.
Hasnenue. ATMocdepHoe naBneHue. MeToasl uaMepenus napienus. 3akoH I[lackans. ['uapaBnuyueckrue MamuHbl. 3aKoH ApxuMeza. Y cIoBHe IUIaBa-
HUS TeTI.
Mexanuueckue konebanwus. [lepros, yactota u ammnuryaa konebanuit. [lepuon xonebaHuii MaTeMaTHYECKOTO U MPY>KUHHOTO MasTHUKOB. MexaHH-
YeCKHUe BOJHBI. J[JInHa BOJHBL. 3BYK.
JdemMoHcTpanuu
e PaBHOMEpHOE NPSAMOJIMHEUHOE IBUKEHHUE.
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OTHOCHTENBHOCTD IBUKEHUS.

PaBHOYCKOpEHHOE IBHKECHUE.

CBobonHoe nageHue ten B Tpyoke HeroToHa.

Hanpasiienue ckopocTy Ipu paBHOMEPHOM JIBUYKEHUH 110 OKPY>KHOCTH.
SIBrieHrEe MHEpPLUH.

B3anmopencraue Tei.

3aBUCUMOCTb CUJIBI YIIPYTOCTH OT Je(OopMaliuy Py KUHBI.
CrnoxeHnue cui.

Cwuna TpeHus.

Bropoii 3akon HeroToHa.

Tpertnii 3akoH HproToHA.

HesecomocTs.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE BMKEHUE.

V3MeHeHne YHepTuy Teja P COBEPILICHUH PaOOTHI.

IIpeBpatieHst MEXaHUYECKOH SHEPrUU U3 OJJHON (OPMBI B IPYTYIO.
3aBUCUMOCTb JaBJICHUS TBEPJIOTO TEJIa Ha ONOPY OT JECHCTBYIOIIEH CHIIbI M IIOIAN OIIOPHI.
OOHapyxeHue atMoc(hepHOro J1aBJiIeHuUS.

N3mepenue atMochepHOro AaBiieHUs OapOMETPOM - aHEPOUIOM.
3akoH [Tackans.

I'mppasinueckwmii npecc.

3akoH Apxumena.

[IpocTeie MEXaHU3MBI.

Mexannueckue KojaeOaHusl.

MexaHn4ecKne BOJIHBI.

3BYKOBBIE KOJICOAHUSI.

YcnoBus pacipocTpaHeHUs 3ByKa.

JlabopaTropHbie padoThl U ONBITHI

1.

2
3.
4.
5

N3mepeHnne CKOpoCTH PABHOMEPHOTO JIBUKECHHSL.

N3yyenue 3aBUCUMOCTH IIyTH OT BPEMEHU IIPU PABHOMEPHOM U PaBHOYCKOPEHHOM JIBUKCHUHU
N3mepenne yCKopeHus MPSMOJIMHENHOTO paBHOYCKOPEHHOTO IBUKEHUSI.

N3mepeHnne Maccsl.

W3mepeHne MmIOTHOCTH TBEPJOTO Tea.
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W3mepenne I0THOCTH KUJKOCTH.
N3mepeHne cuiibl JTMHAMOMETPOM.
CrioxeHue Cuil, HallpaBJIEHHBIX BJIOJIb OJHOU MPSAMOMN.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 YTIIOM.

10. UccnenoBanue 3aBUCUMOCTH CHIIBI TSDKECTH OT Macchl Tela.

11. VccnenoBanue 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT YIUIMHEHUS IPYKUHBI. I3MepeHue )KeCTKOCTH MPY>KUHBI.

12. UccnenoBanue cuiibl TpeHUsI CKOJIbXeHus. M3mepenne kosdduiinenTa TpeHus: CKOJIbKEHUS.

13. UccnenoBanue yciuoBHi paBHOBECHS phlyara.

14. HaxoxaeHue HeHTpa TSKECTU IIIOCKOTo Tela.

15. Beruucnenne KITJ] HakI0HHOM IIJIOCKOCTH.

16. M3Mepenne KHHETUIECKOM SHEPTHH Tela.

17. 3mepenue n3MeHEHUs MOTEHIIMAIBHOM SHEPTUHU Tela.

18. M3mepenune MOIIHOCTH.

19. M3mepenune apXuMe10BOH CHUITBI.

20. Vzyuenue ycrnoBHii TuIaBaHus TeJl.

21. N3yueHue 3aBUCUMOCTH NIeproa KojaeOaHui MasiTHUKA OT JJIMHBI HUTH.

22. VI3amepeHne yCKOpeHUs CBOOOTHOTO TaICHUS C TIOMOIIBIO MAasSTHUKA.

23. N3yueHue 3aBUCUMOCTH NIepUoa KojebaHuil rpy3a Ha MPYKUHE OT MacChl Tpy3a.

TemuioBble siBeHust (32 yaca)
Crtpoenue BemecTBa. TennoBoe OBUKEHHE aTOMOB M MoJeKkyl. bpoyHoBckoe npmwxkenue. Juddysus. BzaumopeiicTBue yactull Bemectsa. Mojaenu
CTPOEHUS Ta30B, KUIKOCTEH M TBEPABIX TNl U OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MOJIETIEH.
TennoBoe nBukeHue. TemnoBoe paBHOBecue. Temmneparypa u ee usmepeHue. CBs3b TeMneparypbl CO CpeHENH CKOPOCTBIO TEIIOBOIO XaOTHYECKOTO
JBH>KEHUS YaCTHII.
Buytpennss sueprusi. Pabora u Termonepeaaya Kak cnocoObl U3MEHEHHsI BHYTPEHHEH SHEpruu Tena. Buasl Ternonepenadn: TemIonpoBOJHOCTh, KOH-
BEKIUsA, n3iiydeHrne. KomnuecTBo TEroThl. Y ieapHas TeIJI0EMKOCTh. 3aKOH COXPAHEHHS IHEPTUH B TEIJIOBBIX Tpoiieccax. HeoOpatumocTs mporeccon
TEIUIONEPEIAYH.
Ucnapenue n konnencanus. Haceimenusiii nap. Brnaxknocts Bo3ayxa. Kunenue. 3aBUCMMOCTh TEMIIEpaTyphbl KUIEHUsI OT JaBiieHus. [lnaBnenue u
KpUCTaJU3anus. Y ieJbHasl TeIIoTa TUIaBlIeHUs ¥ MapooOpazoBaHus. Y IeibHas TEIIoTa Cropanus. PacueT konuvecTBa TEIUIOTHI IIPH TEIJIO0OMEHE.
[TpunHnmns! paboTsl TerOBEIX ABurareneil. [laposas TypOuna. [IBurarens BHyTpeHHero cropanus. Peaktusnubiii neurarens. KI1/1 TennoBoro nurare-
ns1. OOBsICHEHUE YCTPOICTBA U IPUHITUIA JEHCTBUS XOJIOAWIBHUKA.
[IpeoOpazoBanms YHEPTUHU B TEIJIOBBIX MalTHHAX. DKOJIOTHYECKHE TPOOJIEMBI UCTIOIB30BAHMS TETUIOBBIX MAIIIVH.
JleMoHCTpanuu
e (CKMMaeMOCTh ra3os.

©ooNe
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Juddy3us B razax v )KUIKOCTSX.

Mopaeinb Xa0TH4EeCKOTO ABUKEHUS MOJICKYJL.

Monens OpOyHOBCKOTO TBUKEHHUSI.

Coxpanenne o0beMa KHUIKOCTH TIPU U3MEHEHUU (OPMBI COCY/Ia.
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 nmyTemM U3JIy4eHHUs.

CpaBHeHHE YIENbHBIX TEIUIOEMKOCTEH pa3IMYHbIX BEIIECTB.
SIBneHue ucnapeHusl.

Kunienne Bogbl.

[TocTostHCTBO TeMNEpaTypbl KUIIEHUS KUIKOCTH.

SBneHus MIaBIEHUS U KPUCTAIUIM3AIUH.

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

JlabopaTopHbie padoThI U ONBITHI

1.
2
3.
4.
5

OnexTpuszanus Ten. DIEKTpUUYecKuil 3apa. J[Ba BUa 3JeKTpUUECKHX 3apsaioB. B3anMopelicTBre 3apsAa0B. 3aKOH COXpaHEHMsI dJIEKTPUUECKOT O 3apsija.
OnexTpuueckoe nose. JlelicTBUe 3JIEKTPUUECKOro Mo Ha 3JeKTpuueckue 3apsiabl. [IpoBOAHMKY, AUAIEKTPUKU U MOITYnpoBoAHUKH. KoHneHcaTop.

HccnenoBanure n3MEHEHHs CO BPEMEHEM TeMIIepaTyphl OCTBIBAIOIIEH BOJIBI.

W3ydeHue siBIeHUS TEIJI000OMEHaA.

W3mepeHue yaeabHON TEIII0EMKOCTH BEIECTBA.

N3mepeHne BIa)KHOCTH BO3TyXa.

HccnenoBanue 3aBUCUMOCTH 00beMa ra3a OT JIaBJICHUS IPU MOCTOSHHON TeMIlepaType.
DeKTpUYeCKHEe M MAaTHUTHBIE siBJIeHUs (42 yaca)

3HCpFI/I$I QJICKTPHUYCCKOTIO ITOJISI KOHACHCATOPA.

[TocTostHHBIN 2neKTpUYeCKUi TOK. VICTOYHMKHM NOCTOSHHOTO TOKa. J[E€MCTBHS 3JIEKTPUYECKOrO TOKA.
CONPOTHBIIEHUE. OJEKTpUUecKas MLenb. 3akoH Oma Ui ydacTka dJjekTpuueckod unenu. IlocrmengoBarenbHoe M HapauieIbHOE COEAMHEHMUS
MPOBOAHUKOB. PaboTa 1 MOITHOCTH AseKTpuyeckoro Toka. 3akoH [xoyns-Jlenna. Hocutenu snekTpuyeckux 3aps/10B B MeTallaxX, MOIYIPOBOJIHUKAX,

QJICKTPOJIMTAX U ra3ax. HOJIYHpOBO,Z[HI/IKOBBIC HpI/I60pBI.
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OnbIT Dpcrena. MaruutHoe nose Toka. BzauMoaelcTBue MOCTOSSHHBIX MarHUTOB. MaruuTHoe nosie 3eMiu. DIeKTpoMarauT. JlelcTBue MarHUTHOTO
OJIsl Ha MPOBOAHUK ¢ TokoM. Cuia Amnepa. DJIeKTpOoABUraTelb. IJIEKTPOMArHUTHOE pelie.
JdemoHcTpaumuu
e DJeKTpHU3alus Tell.
e JIBa pona 31EeKTPUYECKUX 3apsAI0B.
e YCTPOMCTBO U IEUCTBUE DIIEKTPOCKOIIA.
e [IpoBOAHUKHU U U30JATOPBI.
e DjekTpu3alus 4epe3 BIUsSHUE
e IlepeHoc 351eKTpUUECKOrO 3apsiga ¢ OQHOrO Tella Ha APYroe
e 3aKOH COXpPaHEHHUs JIEKTPUUYECKOTO 3aps/a.
e YCTpOMCTBO KOHAEHCATOPA.
e DHeprus 3apsHLKEHHOT0 KOHJIEHCATopa.
e MCTOYHMKYM IOCTOSTHHOTO TOKA.
e (CocTaBieHHUE JIEKTPUUECKON LIETIH.
e  DJEKTPUYECKUIN TOK B AIEKTPOIUTAX. DIEKTPOIIH3.
e DJEKTPUYECKUI TOK B MOJIYIPOBOJHUKAX. DIEKTPUUECKHE CBOMCTBA MOJYPOBOIHUKOB.
e DIEKTPUYECKUN pa3psij B ra3ax.
e lI3MepeHue Cuibl TOKa aMIIEPMETPOM.
e HaOmroieHne nmocTosTHCTBA CUIIBI TOKA HA PA3HBIX YYaCTKaX HEPAa3BETBICHHOMN AJIEKTPUUECKOM IIeTIH.
e lI3MepeHue cuibl TOKA B Pa3BETBICHHOM 3JIEKTPUYECKOH LS H.
e lI3MepeHue HanPsHKEHUS! BOJIBTMETPOM.
e llI3ydeHue 3aBUCUMOCTH AJIEKTPUUYECKOTO COMPOTUBIIEHUS TPOBOIHUKA OT €0 JUIMHBI, IUIOLAAN MOMEPEYHOTO0 CEUECHHUS U
e MaTepuaia. ¥YJelIbHOE CONPOTUBIICHHE.
e Peocrar n MarazuH CONPOTUBIICHUI.
e 3MepeHue HanpsHKEHUH B NTOCIIEIOBATEIBHOM JIEKTPUYECKOMN LEIH.
e 3aBHCHMOCTb CHUJIbI TOKA OT HAIPSKEHUSI HA YYACTKE SJEKTPUUYECKOMN LEMH.
e OmneIT Dpcrena.
e MaruuTtHoe nosne Toka.
e JleiicTBHE MarHUTHOIO MOJIA HA MPOBOJIHHUK C TOKOM.
e  YCTpPOMCTBO 3JIEKTPOJABUTATEIIS.
JlabopaTopHbie padoThI U ONBITHI
1. HaGmroneHue 3eKTPUIecKOro B3auMOIEHCTBHS TeT
2. COopka 3JIeKTPUIEeCKON TSN U N3MEPEHUE CHITBI TOKA M HATIPSKCHHS.
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HccnenoBaHue 3aBUCMMOCTH CHIIBI TOKA B TPOBOJAHUKE OT HAMPSKEHUS HA €ro KOHIAX MPH MOCTOSIHHOM COTIPOTHUBIICHUH.
HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA B DJIEKTPUUYECKON LU OT COMPOTUBIICHUS IIPU MOCTOSHHOM HaIPSKEHUU.
W3ydeHue nocnea0BaTeIbHOr0 COeAMHEHUS TPOBOIHUKOB

N3yuenune napajiyieIbHOTO COEIMHEHUS IPOBOJHUKOB

H3mepeHne conpoTUBICHHUE MTPU TOMOIIY aMIIepMETpa U BOJIBTMETPA.

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

. I3amepenne paboThl U MOIITHOCTH AJIEKTPUIECKOTO TOKA.

. I3ydeHue aneKTpuuecKux CBOMCTB HKUJKOCTEH.

. I3roToBiieHne raJbBaHMYECKOro 3JIEMEHTA.

. I3ydyeHune B3auMoIeiCTBUSI IOCTOSIHHBIX MarHuTOB.

. MccnenoBanre MarHUTHOTO TOJISL IPSIMOTO POBOAHUKA U KATYIIKH C TOKOM.
. UccnenoBanue siBJIeHUS HAMarHUYMBaHUS JKeJe3a.

. I3yueHue npuHIuMna AeCTBUS AIEKTPOMATHUTHOTO peJe.

. I3yuenue AeicTBUS MarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.

. I3yuenue npuHIuUna AeCTBUS AIEKTPOIBUTaATENS.

DJIeKTPOMArHUTHbIE KoJieOaHusi U BOJIHBI (11 yacoB)

OnextpoMarauTHas uHAyKuua. Oneitel @apanes. [lpasuno Jlenma. Camounaykuus. Inextporenepatop. [lepemennsiit Tok. Tpanchopmarop. Ilepe-
Java dJIEKTPUUYECKON dHEpruu Ha paccrosiuue. KonebarenbHbI KOHTYp. DIEKTPOMArHUTHBIE KOeOaHus. DIEKTPOMAarHUTHBIE BOJHBI U UX CBOMCTBA.
CKopocTb pacnipocTpaHEHHsI 2JIEKTPOMAarHUTHBIX BOJIH. [ [pMHIIMIIBI paAvOCBS3U U TENEBUACHHUS.
Cger - anexTpoMarHuTHast BosiHa. /lucnepcust ceeta. BiusiHue 351eKTpOMAarHUTHBIX W3JIyd4E€HUH Ha JKHBble opraHu3Mel. [IpsmonuHeiiHoe pacnpocTpa-
HeHue cBeTa. OTpakeHUE U IPEJIOMIIEHUE CBETA. 3aKOH OTpaykeHus cBeTa. [lmockoe 3epkano. JInnza. @okycHoe paccTosiHue JIMH3bL. PopMyria JINH3bI.
OnTnueckas cuia nuH3bL. ['11a3 kak ontuyeckas cucrema. OnTudeckue npruoopkl.

JdemoncTpanuu

DneKTpOMarHuTHas MHIYKIIHS.

IIpasuio JleHua.

CamMOuHIyKIIHS.

[TonydyeHne nepeMeHHOro TOKa IIPY BPallleHWH BUTKA B MAarHUTHOM IIOJIE.
YcTpolicTBO reHeparopa MoCTOSHHOTO TOKA.

YeTpoicTBO reHeparopa NeEpEMEHHOr0 TOKa.

YcTpoiicTBo TpaHcpopmaTopa.

Ilepenaya 31eKTpUUECKON SHEPTUN.

DNeKTpOMarHuTHHIE KOJIEOaHHUS.
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e (CBONCTBA AIIEKTPOMATHUTHBIX BOJIH.

o [lpunHuun nefictBus MUKPO(OHA U TPOMKOTOBOPHTEIIS.

e [IpuHIUIIBI paANOCBSA3H.

e lcTOYHUKM CBeTa.

e IIpssmonuHelHOE paclpoCTpaHEHHUE CBETA.

e 3aKOH OTpa)XEHUSs CBETA.

e 300paskeHHE B TUIOCKOM 3€pKaie.

o IIpenomnenue caera.

e Xoj aydel B COOMpAFOIICH JINH3E.

e XOJI Iy4del B pacCeUBalOLLIEH JINH3E.

o Ilony4yeHue n3006pa>keHUI ¢ MOMOLIBIO JIUH3.

e [lpuninun aelcTBUS MPOEKIIMOHHOTO anmnapara u goroarnmnapara.

e Monuens riaza.
e Jlucnepcus Genoro cera.

e Ilonydyenue Genoro cBeTa pu CII0KEHUU CBETA Pa3HbIX LIBETOB.

JlaGopaTopHble padoThI M ONBITHI

1.

CoNoORWN

N3ydeHue BIEHUS 3JEKTPOMAarHUTHON MHAYKLIUH.
W3ydeHnue nmpuHLUIA AecTBUS TpaHcPopMaTopa.
W3ydeHue BIEHUS pacpOCTPAHEHUS CBETA.

HccnenoBaHue 3aBUCUMOCTHU yrijia OTpaxX€Hus OT yTJia MaZiCHUsS CBETA.

W3ydeHue cBOMCTB N300paykeHUs B INIOCKOM 3€pKaJie.

HccnenoBaHue 3aBUCMMOCTH yIJIa IPEOMIICHUS OT yrJja MaJeHus CBeTa.
N3mepenne PoKyCHOTO pacCTOSTHUS COOMPAOIICH JTNH3HI.
[Tomryuenue n300pakeHUii ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.

Halmntonenue siBeHus IUCIIEPCUN CBETA.

KBanroBbie sijienus (13 yacos)

Omnsitel Pesepdopaa. [Inanerapuas moaens aroma. JInneiuareie ontudeckue cnekTpol. [lormomenre u ucnyckanue ceera atomamu. CoctaB aTOMHOTO
spa. 3apsa0BO€ U MacCOBOE YHCa. SepHbIe CHITBI. DHEPTHsI CBSA3M aTOMHBIX siiep. PagunoakTuBHOCTE. Anb(a-, 6eTa - u ramma-u3nydenus. [lepuon

nojrypacriaaa.

AJIEKTPOCTAHIUH.
JleMoOHCTpaLun

e Monuens onbita Pesepdopaa.
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Snepnasa snepretuka. Jlosumerpus. BiausiHue pagmoakTHUBHBIX W3IYyYEHH HA KUBbIE OPTraHU3MBI.

DKojorudeckre npodiaemMbl pabOThl aTOMHBIX



e HaGmronenue TpekoB yacTuil B kamepe BuibcoHa.
e YCTpPOMCTBO U IEUCTBUE CUETYMKA HOHUZUPYIOLIUX YACTHUII.
JlaGoparopHbie padoThbI M ONBITHI
1. HaOGmroneHue MTMHEWYaThIX CIIEKTPOB U3JIYYCHHUS.
2. N3mepeHue eCTECTBEHHOTO PaUOAKTUBHOTO (POHA T03UMETPOM.
Crpoenue u 3Bo/nonust BeesieHHoii (6 yacos)
I'eonenTpryeckas U reavoleHTpuYecKkas cucteMbl mupa. Pusnyeckas npupoaa HebecHbix Ten ConHeuHoit cucteMsl. Ipoucxoxnenue CoiaHeuHOM
cucrembl. ®usnueckas npupoaa Comnnua u 38e3a. Crpoenue Beenennoit. OBosmonus Beenennoil.
JdemoHcTpauuu
e AcTpoHOMHUYECKUE HAOTIOACHMUS.
e 3HAKOMCTBO C CO3BE3/IMSIMH U HAOJIIOACHNE CYTOYHOTO BPAIIEHHUS 3BE3JHOrO Heda.
e HabGmonenue nuxenus Jlynsl, ConHIa U MJIaHET OTHOCUTENBHO 3BE3/I.
Pe3epBHOe BpeMs (MTOroBOE MOBTOPeHHUE) - 13 yacon

7 KJIACC
(70 yacoB, 2 yaca B HeJIeJII0)
Beenenue (4 1)
Uro u3yuaet ¢pusuka. Pusnyeckue siBinenus. Habmonenus, onbItTel, u3mepenus. OU3uKa U TEXHUKA.
JlabopaTopHble padoThI:
1. Onpenenenue HEeHbI JeEHUS U3MEPUTEIBHOTO LHWIMHIPA.
IlepBoHaya/ibHbIE CBe/IEeHUS] 0 CTPOEHUM BellecTBa (6 1)
Mornexynsl u atombl. Auddysus. [Apmwxenue moaekyna. CBa3b TeMIepaTypsl Tejla cO CKOPOCThIO ABMKEHHs ero MoJiekyi. IIputsxkenne u oTTankuBa-
HHUC MOJICKY!I. PazmmunbIe cOCTOSTHUS BCIIECTBA U UX 00BICHEHNE HA OCHOBE MOJICKYJIIPHO — KUHCTHUYCCKHUX HpeﬂCTaBﬂeHHﬁ.
JlabopaTopHbie padoThI:
2. M3mepenue pazMepoB MaJbIX TEJl.
B3aumoneiicrBue Tea (22 u)
Mexannueckoe nBuxenue. PaBHomepHoe nmxkenne. Ckopocts. Muepnus. Bzanmopeicteue ten. MHepuna. Macca tena. M3mMepenne maccel Tena ¢
nomoInkko BecoB. [InoTHOCTH BemecTBa. SIBnenue Tsarorenus. Cuna Tspkectd. Cuta, Bo3HuKaromas npu aedopmarnuu. Bec. CBsi3b MeXIly CHIION TH-
KECTU U Maccou. Ympyras nedopmarnus tena. 3axoH ['yka. [flunamomerp. I'paduueckoe nzobpaxenue cuibl. CIOXKEHUE CHJI, TEUCTBYIOIINX 11O OJHOU
IIPSAIMOM.
Tpenue. Cuna tpenus. TpeHue CKONIbXKEHUs, KadeHUsl, ToKos. [loamunHuKy.
JlabopaTopHblie padoThI:
3. HM3mepeHne macchl Tella Ha PhIYaKHBIX Becax.
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N3mepenne oobema Tena.

W3mepenue miIoTHOCTH TBEPAOIO Tea.

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

No ok

JlaBJieHre TBEePABIX TeJl, sKMAKOCTel U ra3os (20 1)
Hasnenue. JlaBnenue tBepabix Ten. JlaBnenue raza. OObsICHEHUE AABJICHUS T'a3a HA OCHOBE MOJICKYJSPHO — KMHETUYECKHX MPEJCTAaBICHUN. 3aKOH
[Tackans. JlaBnenue B sxuakocTu u raze. Coobmaromuecs cocynapl. mo3el. ['napaBnudeckuit mpecc. Atmocdeprnoe nasiaenue. Onbit Toppudesim.
Bbapomerp-anepoun. M3menenne atmochepHoro namieHus ¢ BbICOTOHM. ManomeTpbl. Hacoc. ApxumenoBa cwia. YcinoBus TUTaBaHHs Tel. BOJHBIN
TpaHcnoptT. Bo3ayxoraBanue.
JlaGopaTropHbie padoThbI:
8. M3mepeHue BHITATKUBAIOIICH CHIIBI, ACHCTBYIONIEH HAa IOTPYKEHHOE B KU IKOCTH TEJIO.
9. BpriicHeHUE yCIOBHIA MJIaBaHUS TeJ B )KHUJIKOCTH.
Pa6ora u momuocTh. Jueprus (12 1)
PaGota cumbl, neiicTByIOMIEH MO HAMpPaBIEHUIO NBIKEHUS Tena. MomHocTh. [IpocTeie MexaHu3Mbl. Y CIOBHE paBHOBECHS pbluara. MOMEHT CHUIIBL.
PaBHOBecue Ten ¢ 3aKperyIeHHOM OChI0 BpamleHus. Buapl paBHoBecus. PaBeHCTBO paboT mpu MCHOIB30BaHUM MeXaHU3MoB. KoadduuueHT moae3Horo
nerctBusd. [loTeHnnanbHas 3HEprus NOJHATOrO Teja, CxKATOW NpykuHbl. KuHeTnueckas sHeprus ABuxyuerocs tena. [IpeBpaienrue oqHoro Bujia Mme-
XaHUYECKOH HEPTUU B JPYroi. DHEprus peK U BeTpa.
JlaGopaTropHbie padoThbI:
10. BersicHeHHE yCIOBHS PABHOBECHS phlYara.
11. WMsmepenue KIIJI npu noxbeme Tena no HaKJIOHHOM MIOCKOCTH.
Pe3epBHOe BpeMsi (MTOTOBOE MOBTOPeHHUE) — 6 4.

8 KUIACC
(70 gaca, 2 yaca B HeeJI10)
TenJioBble siBJIeHUA (26 4)
TernnoBoe nBuxenne. BHyTpennsisa sHeprus. Pabota u Teronepenaya kak cnocoObl U3MEHEHHsI BHYTPEHHEH dHeprun Tena. Buabl Temnonepeaayu.
KonnyecTBo TemnoTel. YenpHas TEIUIOEMKOCTh. YJENbHAs TEIUIOTa CropaHus TorumBa. [lmaBieHne W KpucCTaIu3amnus. TemiepaTypa TUIaBJICHHS.
VY nenbHas temioTa miuasieHus. Mcnapenue u konaeHcanus. OTHOCUTENbHAs BIaKHOCTh Bo3Ayxa U ee u3Mmepenue. Kunenue. Temneparypa KuneHusl.
VYnenpHas TermtoTa mapoodpazoBanus. OOBICHEHHE U3MEHEHUI arperaTHhIX COCTOSHUM BEIIECTBA HA OCHOBE MOJICKYJSIPHO — KHUHETUYECKHX TPE.I-
ctaBieHui. [IpeBpanieHus sHEPTUU B MEXaHUYECKUX U TETUIOBBIX Mpolieccax. J[Buratens BHyTpeHHero cropanus. [lapoBas TypOuHa.
JlaGopaTropHbie padoThbI:
1. CpaBHeHHE KOJIMYECTB TEIUIOTHI PU CMEIIMBAHUU BOABI Pa3HON TEeMIIEpaTyphl.
2. H3MepeHHE OTHOCHUTEIIBHOHN BIAXKHOCTH BO3/yXa C MIOMOIILI0 TEPMOMETPA.
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DyekTpuyeckue siBjieHUus (34 4)

Onexrpuszanus Tena. J[Ba poja 3ineKTpudecKuX 3apsanoB. B3aummonelicTBue 3apsaoB. DieKTpuueckoe mojie. J[MCKpeTHOCTh 3JIEKTPUYECKOro 3apsija.
OnekTpoH. CtpoeHrie aToMOB. [10CTOSIHHBIN 3JIEKTpUYECKUM TOK. ['aJbBaHUYECKUE PJIEMEHTBI. AKKYMYJISITOPBI. DJNEKTpUUYECKas 1eNb. JJIEKTPUUECKUN
ToK B Meraiax. Cuna Toka. AmMnepMmerp. DIEKTpUYECKOe HampspkeHHe. BoibTMeTp. DNeKTpuyeckoe conpoTuBieHUE. 3akoH OMa Ui ydacTka
ANIEKTPUYECKOM 1enu. YaenpHoe compoTuBieHue. Peoctarsl. Buabl coeanHeHuil mpoBOAHUKOB. PaboTa M MOUIHOCTH 3JEKTPHUYECKOrO TOKA.
KonuuecTBo TEmaoThl, BBIAECISAEMOE IPOBOJAHUKOM € TOKOM. CUETUYMK 3JIEKTpUUYECKOH 3Hepruu. Jlamma HakanuBaHUs. DJIEKTPOHArpeBaTElIbHbIE
npubopsl. Pacyer anekTposHepruu, notpedisieMoit ObITOBBIME AekTpornpudopamu. Kopotkoe 3ambikanue. [lnaBkue npenoxpaHutenu. MarHutHoe
110JI€ TOKa. DJIEKTPOMAarHUThl U UX npuMmeHeHue. lloctosHHble MarHuThl. MaruutHoe nosie 3emnu. JlelicTBME MarHUTHOIO IOJSl Ha MPOBOJHUK C
TOKOM. DIJIEKTPOJIBUTaTEb.

JlaGopaTropHbie padoThI
COopKa >IeKTPUIECKOH Ienu U U3MEPEHUE CUITBI TOKA.
H3mepeHne HanpsHKeHHsI Ha Pa3IMYHBIX y4acTKax [Enu.
PerynupoBaHue cuiibl TOKa peoCTaToOM.
H3mepeHne conpoTUBICHHs POBOJHUKA C IIOMOIIIBIO aMIIEPMETPa U BOJIbTMETPA.
N3mepenune paboThl U MOIIHOCTH IEKTPUUYECKOTO TOKA.
W3ydeHue Moieu 3JeKTPOIBUTaTEIS.
COopKa 37eKTpOMarHuTa U UCIBITAHUE €T0 JICHCTBHUS.

©ON AW

CgeroBble siBj1eHud (8 1)

Wctounuku ceta. [IpsmonuneiiHoe pacnpoctpaHeHue cBeta. OTpaxkeHue cBeTa. 3aKOHbI oTpakeHus cBeTa. [lnockoe 3epkano. I[Ipenomnenue cpera.
JIunssl. oKycHOE pacCTOSHUE U ONTHYECKas cuiia TUH3bL. [locTpoeHne n3o0paxeHui, 1aBaeMbIX TOHKOH nTuH30M. OnTudyeckue MpUuOOpHI.

JlabopaTopHble padoThI:

10. H3yyeHue 3aKOHOB OTPAKEHMsI CBETA.

11. HaOGmtonenue siBICHUS IPETIOMIICHUS CBETA.

12. Tlomydenue U300pakeHUH C MOMOILBIO COOMPATOIIEH JINH3BI.

Pe3epBHOe BpeMsi (MTOTOBO€E MOBTOPEHNE) — 2 4.

9 KUJIACC
(68 yacos, 2 yaca B HeeJII0)
Mexanuueckue siBjeHus (26 4)
MarepuanbHas Touka. Cucrema orcuera. Ilepememienne. CKOpocTh NPSAMOJIMHENHOTO PaBHOMEPHOTO JBMKEHUS. PaBHOYCKOpEHHOE MPSMOJIUHENHOE
JBUKEHHME: MTHOBEHHAsi CKOPOCTh, YCKOpeHHe, nepemenienue. ['paduku 3aBUCUMOCTH KMHEMATHUECKHUX BEJIMYMH OT BPEMEHM NPU PAaBHOMEPHOM HU
PaBHOYCKOPEHHOM JIBMKEHUU. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKECHHUS.
[IepBeiit 3akoH HproToHa. MHEpumanbHbIe cucteMel otcyeTta. Bropoit 3akon Herotona. Tpernii 3akoH HeroToHA.
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CBoOoaHoe mmajieHre. 3aK0OH BCEMUPHOTO TATOTEeHUS. VICKyCCTBEHHBIE CITYTHUKH 3€MJTH.
Nmnynbe. 3aKOH COXpaHEHUs UMITyJIbCa. PakeTsl.

JlaGopaTropHbie padoThbI:

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

Konebarenbnoe asmxenue. Konebanus rpysa Ha npyxune. CBoOoanbie konedanus. KonebarenbHas cucrema. [lepuop, yactora u ammuinryna Koneba-
Huil. [IpeBpaienue sHeprun npu Kosebanusx. 3aryxaromue Konedanus. Beinyxaennsie konebanus. Pacnpocrpanenue koine6aHuii B yIpyrux cpeiax.
[Tonepeunsle U MpoAOIbHBIE BOJIHBL. CBS3b IJIMHBI BOJHBI CO CKOPOCTBIO €€ PAaCIpPOCTPAHEHMS U MEPUOJOM. 3BYKOBbIE BOIHBL. CKOPOCTh 3BYKa.
I'poMKOCTB 3ByKa U BBICOTA TOHA. DXO.

JlabopaTopHble padoThI:

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

DJIeKTPOMArHUTHbIE KoJieOaHusi U BOJHBI (11 4)

OpHOpogHOE M HEOJHOPOAHOE MarHuTHOe moje. HampaBieHue TOoka W HampaBlIeHWE JIMHUN ero MarHutHoro mnons. IlpaBunmo OypaBumka.
Oo6napyxenue MarautHoro nois. [IpaBuio neBoit pyku. UHAYKIMS MarHUTHOTO 1MOJIsI. MarHUTHBINA OTOK. DIIEKTPOMarHUTHasE MHAYKIHs. | eHepaTop
nepeMeHHoro Toka. [IpeoOpa3oBaHue HSHeEpruM B  AJIEKTpPOreHeparopax. OKOJOTHYECKHE MpOOJEeMbl, CBSI3aHHBIE C TEIUIOBBIMU U
TUIPO3JIEKTPOCTAHIMAMM. DJIEKTPOMAarHUTHOE ToJie. OJEKTPOMAarHUTHbIE BOJHBL. CKOpPOCTb pPACHPOCTPAHEHHUS] AJIEKTPOMArHUTHBIX BOJIH.
DneKkTpoMarHuTHasi Ipupojaa CBeTa.

JlabopaTopHble padoThI:

4. V3ydeHue sBIEHUS IEKTPOMAarHUTHONW MHTYKIIUH.

Ctpoenue atoma u aTOMHOT0 siipa (13 u)

PaanoakTUBHOCTh KaK CBUJAETENIBCTBO CJIOXKHOI'O CTPOEHHUS aTOMOB. Anb(da-, 6eta - u ramma-usznydenus. OnbiTel Pesepdopna. SnepHas moxmensb
aToma.
PagnoakTuBHBIE TPEBpAIEHUS aTOMHBIX siiep. I[poTOHHO — HEUTPOHHAsA MOZEIB AIpa. 3apsioBOE M MacCOBOE YMCIO. SnepHble peakuuu. [lenenue n
cuHTe3 snep. CoxpaHeHue 3apsA0BOrO W MacCOBOTO YMCEN MIPU SIIEPHBIX PEAKIMSIX. DHEprusi CBA3M 4YacTUL B sjpe. BelneneHue sHepruu npu
SAJEPHBIX peakuusx. M3myuenue 3Be31. SnepHas sHepreTrka. KoJorndeckue npoodiemMsl paboThl aTOMHBIX 3JIEKTPOCTAHIMI. MeTo bl HabMI0eHNs U
perucTpalmy 4yacTuil B saepHoit pusuke. Jlozumerpusi.

JlabopaTopHblie padoThI:

5. M3yuenue nenenus siapa aroma ypana mo ¢potorpaduu TPEKOB.

Crpoenue u 3Bosr0uus1 BeesienHoii (6 1ac )

['eonienTpryeckas U reIroleHTpuYecKas cucTeMbl Mupa. @usndeckas npupoaa HeOecHbIX Tesl COTHEYHOM CUCTEMBI.

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

JdemoHcTpaumnu:
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1. AcTtpoHOMUYECKHE HAOTIOICHUS.
2. 3HaKOMCTBO C CO3BE3[IMSIMHU U HAOIIOIEHIE CYTOYHOTO BPAIICHUS 3BE3JTHOTO Hea.
3. Hao6mronenue nemxenus JIynol, CoJIHIIA U ITAHET OTHOCUTEIBHO 3BE31.
Pe3epBHOe Bpemsi (MTOroBO€e MOBTOPEHME) - 3 Yac.

PACHHPEJEJEHUE YYEBHOI'O BPEMEHUW., OTBEAEHHOI'O HA U3YYEHUWE OTAEJIBHBIX PA3JTEJIOB KYPCA.
BBIIIOJTHEHWUE NPAKTUYECKOW YACTH _KYPCA.

7 KJACC
(2 gaca B Hezento, Bcero - 70 4acoB, B TOM YHCJI€ UTOTOBOE MTOBTOPEHHE - 4 Haca)

KoanuecTBO
padort
Ne n/m HaumeHnoBaHue pa3iesioB 4acoB Ja00pPaATOPHBIX | KOHTPOJIBHBIX
1 ®dusuka U GU3NYECKUE METOIBI 4 1
W3YYCHUS TTPUPOJIBI
9 [TepBoHaYAILHEIC CBEJICHUS O 5 1
CTPOEHHUH BEIIECTBA
3 B3aumMozpeiicTBue Ten 22 5 2
aBIICHHE TBEPABIX TEII, KUJIKO-
4 A SPABIX TeN, KU 20 2 2
CTEl U ra3oB
5 PaGora, MoITHOCTD, YHEPTHS 12 2 1
6 HTorosoe noBTOpeHNE 6 - 1
Bcezo 70 11 6
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8 KJIACC
(2 gaca B Hepenmto, Bcero — 70 yacoB, B TOM YHCIIE HTOTOBOE MTOBTOPEHHUE - 2 Yaca)

KoJunyecTBo
padort
Ne i/ HaunmenoBanmue pa3ieiioB 4acoB JIa0OpPaTOPHBIX | KOHTPOJbHBIX
1 TemioBble sBIECHUS 26 4 3
2 DJIEKTPUUECKUE SBJICHUS 27 3) 4
3 DJIEKTPOMArHUTHBIE SBJICHUS 7 2 1
4 CBeTOBBIC SBJICHUS 8 1 1
5 HrtoroBoe moBTOpeHME 2 - 1
Bcezo 70 12 10
9 KJIACC
(2 gaca B Hezent0, Bcero - 68 4acoB, B TOM YHUCJI€ IIOBTOPEHUE - 5 4acOB)
KosmmuectBo
pador
Ne ni/m HanmenoBanue pasneiioB 4acoB JJA00PATOPHBIX | KOHTPOJBHBIX
3aKOHBI B3aUMOJICHCTBUS U IBUXKE-
1 8 A 26 2 2
HUS Te
2 Mexanuueckue KojaeOaHus U BOJI- 9 1 1
HBI. 3BYK
3 DNEeKTPOMarHUTHOE MOJIe 11 1 1
4 KBanTOBBIC SIBICHUS 13 1 1
Ctpoenue u 3Bosonus Beenennoit 6 - -
5 HTorosoe noBTOpeHNE 3 - 1
Bcezo 68 5 6
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I11. TEMATUYECKOE IINTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA YACOB,

OTBOJUMBIX HA OCBOEHME KAKIOW TEMBL.

7 KJIACC
TemaTnueckoe OcHOBHbIE BH/IbI YU€OHOI 1eSITeJJbHOCTH Y4AIIMXCH
IUVIAHUPOBaHUeE IIpeomemmnoie deiicmeusn Memanpeomemmbole pe3yibmantvl
Ilo3nasamenvnvie Pezynamuenuvie Kommynuxamuenuvie
yvia yyia yvi
du3nka — HAyKa 0 [TpuBoauTH TIpUMEpPHI (HU3UYECKOTO Tea, | AHAIU3UPOBATH, [InanupoBath CBOIO OtcrauBasi CBOIO TOYKY
npupojae SIBJICHUS, Pa3JIMUaTh BEIIECTBO U TEJIO. CpaBHHBaTh,  KJIACCH- | MHAUBUAYAIBHYIO 00pa- | 3peHUs, IPUBOIUTH apry-
(4 yaca) Onpenenuth 1eHY JeleHUs W 1O0- | puuupoBath U 0000- | 30BaTENbHYIO  TPAaeKTO- | MEHTBI, MOATBEPXKIAs HX
TPELUIHOCTE. [aTh U3Y4YEHHBIE IIOHSA- | PHIO. baxTamu
Onpenenarb 00beM JKHJIKOCTH C IIOMO- | THS
IIBI0 MEH3YPKH.
Crtpoenue [IpuBoauth mpuMepbl, Joka3biBaronue | IlpoekTtupoBanue u | BbiaBurarh BepcUM | YMETh MpU3HaBaTh
BelllecTBAa CYIISCTBOBAHHE MOJICKYJI;, ONPEIEISITh CO- | MPOBEACHUE HAOIIOAe- | peIICHUs MPOOJIEMBI, | OITMOOYHOCTh CBOCTO
(6 yacoB) CTaB MOJICKYJ; pellaTh KaueCTBEHHBIC 3a/la- | HUSl TPUPOJHBIX SIBJIE- | OCO3HABaTh  KOHEYHBIN | MHEHHS (€CIM OHO TaKOBO)

yn Ha 1-e monoxxenne MKT.

Onpenenars pa3Mep Majioro Tejia.

Pemares kadecTBeHHBIE 3a7aYM HA JTAHHOE
nonokeane MKT; noka3eiBaTh IBMKCHHE
MOJIEKYJT; AKCHEPUMEHTAIBHO JIOKA3bIBATH
3aBHUCHUMOCTH CKOPOCTH IU(D(Py3un OoT TeM-
nepaTypbl, OOBSICHATH CMauMBaHUE U Ka-
MWUISPHBIE SBJICHUS.

Penrenue kayecTBEHHBIX 3a/1a4.

HHUW C UCIIOJIb30BAaHUEM
HEOOXOIUMBIX H3MEpH-
TEJbHBIX TPUOOPOB.

pe3yibTaT, BHIOMpaTh W3
NPENIOKEHHBIX CPEACTB
U UCKAaTh CaMOCTOSITEIb-
HO CpPEJCTBA JOCTHKEHHS
LEJH.

U KOPPEKTUPOBATH €TO0.

JABu:KkeHnune u B3am-
MojeiicTBHe TeJs

(22 4ac)

[TpuBOANTE TIPUMEPHI PA3JIUYHBIX BHJOB
JBUKEHMSI, MaTE€pUaJIbHOW TOUYKH, IOKAa3bl-
BaTh OTHOCHUTEIBHOCTb JBIKEHUS, MYTH,
TPaeKTOPHHU.

[TpumeHsTh (OPMYIBI CKOPOCTH, OMHCHI-

[IpencraBnsiTh  WH-
dhopmaruio B BUJE KOH-
CIIEKTOB, TAa0JIUII, CXEM,
rpaduKoB.

BriaBurats BEPCHUU
penieHus po0JIEMBI,
OCO3HaBAaTh  KOHEYHBIN

pe3yibTaT, BBIOMpATh W3
MPEIOKEHHBIX CPEJICTB

YMeTh B3IVISIHYTh Ha CH-
Tyalllio ¢ UHOW MO3UIINHU U
JIOrOBapUBaTHCS C JIHOIbMU
UHEIX ITO3UIINN.
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BaTh JIBIKEHUE O TPaPUKy CKOPOCTH, OII-
penensiTh CKOpOCTh MO TpaduKy, CTPOUTH
rpaduK CKOPOCTH U JABWKEHUS; TIEPEBOAUTH
eIMHUIIBI n3MepeHus ckopoctu B CU.

Pemate 3amaun Ha gaHHBIC (HOPMYIIBL.

Pemate rpadguueckue 3amaun.

CpaBHHMBATh MacChl TeJI MPH UX B3aUMO-
JICHCTBUMH.

[IpuBOANTHL MPUMEPHI ABUIKEHUS IO UHEP-
WU, pelaTh 3aJa49H 10 TEME.

Onpenenars MJIOTHOCTh MO TabuIe; Te-
peBOUTH eAMHUIIBI IIOTHOCTH B CU.

Pewats 3amaun 1 u 2 ypoBHEH Ha pacyer
IJIOTHOCTH, Macchl, 00Bbema; padoTarh C
TaOJHMYHBIMY JAHHBIMU.

Paborare ¢ Becamu, mensypkoii. [IpoBo-
JUTh pacyeT TUIOTHOCTH U paboTaTh C Tad-
JIMIEH TIOTHOCTH.

3anauu 2 v 3 ypoBH4.

ITonp30BaThCss AMHAMOMETPOM.

['padmyeckun n3o0pakaTh CHUIy M Haxo-
TUTH PAaBHOJICHCTBYIOIIYIO HECKOTBKUX CHIL.

N3o0paxath Tpaduyecku CcuUIy YIPYro-
CTH, €€ PacCUYUTHIBATh, U3MEPSTh.

['padmyecku n300paxkaTh CUIy TSHKECTU U
pacCUUTHIBATH €€.

Paznumuare Maccy Tena m Bec Tena; ompe-
JIeNATh BEC TeNa C MOMOIIBI0 JHHAMOMETPA,
rpaduyecku n300paxarthb Bec.

['panyupoBath NpyKUHY U U3MEPSATH CHUITBI
JTUHAMOMETPOM.

N3o0paxkaTh rpaduvecku CUTy TpPEHUS,
WU3MEPSATH CHITY TPEHUS.

M HUCKATh CaMOCTOSITEND-
HO CPEJICTBA JIOCTHKECHUS
LIETH.
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JlaByieHune TBepaAbIX
TeJl, sKUAKOCTEeH 1
ra3oB
(20 vac)

Pemate xadecTBEHHBIE 3a7ayu; DSKCIIE-
PUMEHT 10 OTNPECIICHUIO AaBJICHUs OpycKa.

Pemate kadecTBEHHBIE 3aayu; IMPOBO-
JIUTH OIILITHI Ha 3aKoH Ilackais.

Pemate kavecTBEeHHBIE 3a1a4yH; IMPHUBO-
JUTh TPUMEpPbl NMPUMEHEHUS aKBaJlaHTa M
IYOMHHBIX arllapaTosB.

Pemarp pacuernble 3a1aun 1 u 2 ypoBHS.

[IpuBoauTE TIpUMEPHI MPAKTHYECKOTO
MIPUMEHECHHSI COOOMIAFOIIUXCS COCYIOB.

[Tonw30BaTbCst 6apOMETPOM-aHEPOUIOM.

Pemenne kaueCTBEHHEIX 3a71ad.

[Tonp30BaThbCsi MAHOMETPAMU.

OOBbsicHeHHE TPUYMHBI BO3HUKHOBEHUS
apXHUMEJIOBOM CHIIBI.

Onpenensty cuny Apxumena. Pabora c
TaOJIHUIIEH;

BriscHATH ycnoBus M1aBaHusl TEII.

[IpoBenenue onsiTa.

YcranaBiuBaTh
MPUYHHHO-CIIE-
CTBEHHBIE CBSI3H.

[IpoBoauTh camo-
KOHTPOJIb.

VYMeHue BuIIEIITh
rJaBHOE.

VYMeTh nenaTh BhI-
BOJI.

[lmanupoBaTh  CBOIO
WHIUBUAYAIBHYIO 00pa-
30BaTEIbHYI0  TPaeKTO-
puio.

YYUTbCS KPUTUYHO OT-
HOCUTBHCS K CBOEMY MHe-
HUIO, yMETh IPU3HABaTh
OIMO0YHOCTh CBOEro
MHEHUS

Jueprus. Padora. Pemate 3a1aun 1 u 2 ypoBHs. YcranaBiauBaTh JlaBaThb OIIEHKY CBOMM VYmersb paboTath B Ma-
MouHocTh Pemrate kauecTBEHHBIE 33/1a4H HA BU/IBI U | IPHYUHHO- JMYHOCTHBIM Ka4eCTBaM | JIBIX TPYIIIax
(12 yacoB) IIpEeBpaIleHHs] MEXaHUYECKON SHEPTHUH. CJIEZICTBEHHbBIE CBSI3H. U yepTaM Xapakrepa
N3obpaxkats peruar rpaduyecku; orpe- YMeHue npoBoauTh
JeNATh I1e4o cuiibl. GOpMYIMPOBATE YCIIO- | OMBITHI, 1€1aTh BHIBO-
BHE€ PaBHOBECHE pblyara. Jibl, 000011aTh.
BBINONHATE ONBIT U MPOBEPUTH YCIIOBHE ITpoBouTH camo-
paBHOBECHE phIYara. KOHTPOJTb.
[TpuBoANTH MpUMEpPHI MOJE3HON U 3aTpa-
YeHHON paboThI.
Hrorosoe AHaIM3UpOBATH, [TnanupoBaTh cBoto | OTcTauBas CBOIO TOUYKY
NMOBTOpEeHHe CpaBHUBATh,  KIIACCH- | MHAWBUIYAIbHYIO 00pa- | 3peHusi, TPUBOIUTH apry-
(6 yaca) ¢unmpoBate M 0000- | 30BaTEIbHYI0  TPAE€KTO- | MEHTHI, IOATBEPXKAAs UX
IaTh U3yYEHHBIE MOHS- | PHIO. daxTamu.

TUA

KpI/ITI/I‘-IHO OTHOCHUTBCA K
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CBOEMY MHEHMIO, YMETh
IpU3HaBaTh OLINOOYHOCTH
CBOEr0 MHEHUs

8 KJIACC
TemaTnueckoe OcHOBHbIE BU/IbI YU€OHOI 1eSITeJJbHOCTH Y4AIIMXCH
IUIAHNPOBaHHe IIpeameTHbIe NEHCTBUS MeranpeaMeTHbIe pe3ybTaThl
Io3nasamenvuole Pezynamuenuvle Kommynuxamuenoie
yvi yvia yvi
TenjoBbie YMeTh M3MEHATh BHYTPEHHIOIO SHepruto | Paborate ¢ KHHIOM, DopMyIHpYIOT O3HA- [TnanupyroT obuiue cro-
SIBJICHUS TeJa Pa3IMYHBIMU CIIOCOOAMH. NPOBOANTE  HAONIOZC- | BaTEIbHYIO LIEJb, CO- co0bI paboTsl. Mciomns3y-
(26 yacoB) YMeTh OOBSCHATHh PA3IMYHBIC BHJBI TEI- | HUS. CTaBJIAIOT IVIAH M IIOCJIe- | IOT aJleKBaTHEIC SI3BIKOBBIE

norepenaun Ha ocHoBe MKT m 00BsSCHATH
MIPUMEHEHHUE PA3IUYHBbIX BHJIOB TEILIONEpE-
Jauu.

YMeTh paccuuThIBaTh BHYTPEHHIOIO JHEP-
THIO.

YMeTb u3MepsaTh TeMIIepaTypy.

PaccuntbiBaTh KOIMYECTBO TEIIOTHI.

YMeTh onpenensaTs yASIbHYI0 TEIIOEM-
KOCTb TBEPJOTO TeJa.

[IpuMeHATh 3aKOH COXpAaHEHUsI SHEPTUH.

YMeTh NpUMEHATh ypaBHEHUE TETIIOBOTO
Oananca.

OOBSICHITH arperatHble COCTOSHUS Bellle-
ctBa Ha ocHoBe MKT.

[Tonb30BaTbesa TabIMLIaMU, PACCUUTHIBATH
KOJIMYECTBO TEIUIOTHI IPU JaHHBIX (ha30BhIX
nepexo/iax, OObSICHATH MPOILIECCH HA OCHOBE
MKT.

[Tonp30BaThbcs  TabMUIAMU,
niporieccsl Ha ocHoBe MKT.

OOBSIICHITH

VYcraHaBiuBaTh IpHU-
YUHHO-CJICICTBEHHbBIC
CBSI3H.

YMerb
THPOBATh.

YMeTh MpoOBOIUTH
JKCTIEPUMEHT.

YmeTb 0000111aTh.

Opranu3oBbIBaTh |
IPOBOJUTH  CaMOKOH-
TPOJIb.

YMmerh paboTtaTh MO
AITOPUTMY.

UHTEpIIpe-

JIOBATEILHOCTD ACHCTBHH
B COOTBETCTBHH C HEM.
CraBdar yueOHYI0 3a/1a-
Yy Ha OCHOBE COOTHECE-
HUS TOTO, YTO YK€ U3-
BECTHO U YCBOEHO, U TO-
ro, 4TO €Ie HEU3BECTHO

CpeICTBA JJ1sl 0TOOpaxe-
HHSI CBOUX YYBCTB, MBIC-
Jei 1 noOyx1eHui.

VYuyarcst apryMeHTHpO-
BaTh CBOIO TOYKY 3pEHUS,
CIIOPUTH U OTCTAaUBATh
CBOIO MTO3UIIHIO HEBPAXK-
JeOHBIM JJI51 ONIIIOHEHTOB
obpazom
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YMeTh U3MepATh M PacCUUTHIBATH BIIAXK-
HOCTb BO3]1yXa.

OOBsICHATh paboTy TYypOWHBI, PACCUMTHI-
Batb KII/] TennoBbIX ABUraTenen.

DileKTpUYeCKHe
sIBJICHUS
(34 uacos)

OnpenensTb 3HAKU DSJIEKTPUUYECKUX 3a-
PS10B B3aUMOJIEHCTBYIOILUX TeJl.

YMeTp ompeneniarb KOJWYECTBO 3JIEK-
TPOHOB B aToMe, YUCIIO MPOTOHOB U HEMW-
TPOHOB B sApe, COCTABIATH SAACPHBIE PEaK-
LIUH.

OOBsICHATh pacmupenesicHue dJIeKTpuye-
CKMX 3apsJ0B IpU pa3IM4yHBIX Crocodax
AJEKTPU3ALINH.

N300pakaTb CHIJIOBBIE JHHHUU 3JEKTpU-
YEeCKOro TOJsl, PACCUUTHIBATH DBJIEKTPH-
YECKYIO CHITY.

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

OnpenensiTb HampaBlIeHUE TOKa, 0OBAC-
HATH paboTy U Ha3Hau€HHE UCTOYHUKOB TO-
Ka.

YepTuTh 3JEKTpPUUYECKHE CXEMbl M coOu-
paTh NIPOCTEUIINE ATEKTPUIECKUE LETH.

PaccunthiBaTh CHily TOKa M IOJIB30BaThCS
aMIepMETPOM.

Cobupatp IEKTPUYECKYIO LIENb U U3-
MEpSTh CUITY TOKA.
[Tonb30Batbea BOJIBTMETPOM, pac-

CUUTBIBATH HAITPSIXKCHUC.

PaGorath ¢ KHHUIOI,
IPOBOAUTH  HaOIO/Ie-
HUSL.

YcTaHaBnuBaTth MpHU-
YUHHO-CJIC/ICTBCHHBIC
CBSI3H.

Ywmerp
TUPOBATh.

YMeTb NpOBOAUTH
JKCIIEPUMEHT.

YMerb 000011aTh.

OpraHu3oBeIBaTh U
MPOBOJUTh  CaMOKOH-
TPOJIb.

YMerp pabotath MO
AITOPUTMY.

UHTEpIIpe-

IIpunuMaroT u coxpa-
HSIOT I03HABATEIbHYIO
LEJb, PETYJIUPYIOT MPO-
[ECC BBIMIOJIHEHUS yuel-
HBIX JICCTBUH.

Oco3HarT Ka4ecTBO U
YPOBEHBb YCBOCHUS. BbI-
JIEJISIFOT U OCO3HAIOT TO,
YTO YK€ YCBOECHO M UTO
elIe NOJIEKUT YCBOE-
HHIO

VYyarcs apryMmeHTupo-
BaTh CBOIO TOYKY 3pEHUS,
CTIIOPHUTH M OTCTauBaTh
CBOIO MTO3UIIMIO HEBPAXK-
NeOHBIM 151 OTIITOHEHTOB
o0Opazom.

Paborarot B rpymnme, yc-
TaHaBJIUBAIOT pabovme OT-
HOUIeHus, ydarcs 3¢ dex-
THUBHO COTPY/JHUYATH U
CIOCOOCTBOBATh MPOIYK-
TUBHOW KOOIIEpaluu
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ColupaTh SJEKTPUYECKYIO IIeNb U H3-
MEpSTh BOJIBTMETPOM HAIPSKEHUE.

PaccuuteiBaTh  compoTHBIEHUE;  00B-
SICHSITh, TOYEMY MPOBOJHUK HMMEET COMPO-
TUBJICHUE, OIPENENATh YJEIbHOE COMpO-
THUBJICHUE I10 TaOIHUIIE.

Pemrats 3amaun Ha 3akoH OMa.

[lonp30BaTbecst  ammepmMeTpoM,  BOJIBT-
METPOM, DSKCIIEPUMEHTAJIBHO OINPEIEIATh
COMPOTHUBIICHUE MTPOBOJIHUKA.

CpaBHUBaTh CONPOTHUBJIECHUSI IMPOBOJHHU-
KOB 10 UX BOJIbT-aMIIEPHBIM XapaKTEPUCTHU-
KaM.

Onpenensath HampspKEHUE, CUIIYy TOKa H
CONPOTHUBJICHUE TMPU IMOCIEAOBATECILHOM
COCIMHEHHUH MPOBOJHUKOB.

Onpenendarb HanpspKEHUE, CUIIY TOKa H
CONMPOTHUBIICHWE TMpU TapALICILHOM CO-
€MHEHUHU TPOBOIHUKOB.

PaccuuteiBath paboTy ¥ MOIIHOCTH TOKa
SKCMEPUMEHTAIBHO, aHATUTHYECKHU.

OrnpenensTh MOJIOCa MarHuTa, HarpasJie-
HHE MarHUTHBIX CHJIOBBIX JIMHHM.

VYBenmnunBaTh MarHUTHOE IEHCTBHE TOKA,
ONpENEATh HalpaBJIC€HUE MarHUTHBIX CH-
JIOBEIX JIMHUU COJICHOU/IA.

OmnpenensaTh HampaBlieHUE cUibl Amrepa,
TOKa, MAarHUTHOTO TOJIs, OOBSACHATH paboTy
KHHECKOIIa ¥ TeHepaTopa.

OObsicHATh PabOTy DIEKTPOJBUTATENS U
AIEKTPOU3MEPUTENHHBIX TPHOOPOB.

[IpuMeHsTh NOyYeHHbIEC 3HAHMUS.
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CBeTOBBIC AIBJICHHUSA

PaznuyaTh HCTOYHUKH CBETA.

YMeTh cpaBHUBATH

CamocrosTensHO Qop-

OO01Iar0TCsA U B3anMO-

(8 uacom) OOBscHATH 00pa3oBaHWE TEHM M TMO- | YCTaHaBIMBATh IPHU- | MyJUPYIOT MO3HABATEIb- | ACUCTBYIOT C MapTHEPAMU
JyTEHH, 3aTMEHHUS. YUHHO-CJIE/ICTBEHHbIE HYIO 1IeJIb ¥ CTPOSAT JIef- | 110 COBMECTHOM J€sTENb-
CTtpouTh X0 OTPaKEHHOTO JIyda, 0003Ha- | CBA3H. CTBUS B COOTBETCTBUM C | HOCTU WM OOMEHY HUH-
YaTh YIjbl MAJAEHUSA U OTpakeHus; ctpoutb | IIpoBonuth  HaOmrO- | HEH dopmannei
n300paXkeHNe MPEAMETa B 3€pKaJle. JCHUSL.
CrpouTth X0/ MPEeIOMIIEHHBIX JIydeil, 00b- | Bblnensars rimasHoe.
SICHATD SIBJICHUS, CBA3aHHbIE C MpenoMieHu- | IIpoBoauTe B3aumo-
€M CBeTa; 0003Ha4aTh YroJ MpeJoMIICHHUS. KOHTPOJIb U CAMOKOH-
Ctpoutb n3o0pakeHue npeaMeTa B JIMH3E; | TPOJb.
paccuuThiBaTh (OKYCHOE paccTosiHue M omn- | [IpoBoauTe skcnepu-
TUYECKYIO CUJTY JIMH3BI. MEHT.
OKCHepuMEeHTaIbHO  ompeaensats  ¢o- |  YmeTh 00001mars.
KYCHO€ pACCTOSIHUE U OINTHUYECKYIO CHIY
JIMH3BIL.
OOBsicHIATh pabOTy Tia3a; Ha3HAYCHHE U
JNEVCTBUE OUYKOB.
Hrorosoe AHanu3upoBarh, IInanupoBaTh cBoto | OrtcTanBasi CBOIO TOYKY
NMOBTOPEHHE CpaBHUBaTh,  KJIACCH- | MHAWBUIYAJIbHYIO 00pa- | 3peHusi, MPUBOIUTH apry-
(2 yaca) ¢unupoBate U 0000- | 30BaTENbHYI0  TPAEKTO- | MEHTBI, MOATBEPXKIAs HX
I1aTh U3Y4YECHHBIE TOHS- | PUIO. daxTamu.
THUS Kputnuno oTHocUTBCS K
CBOEMY MHEHHUIO, YMETh
IpHU3HaBaTh OIIMOOYHOCTH
CBOETO MHEHHS
9 KVTACC
TemaTn4ueckoe OcHoBHbBIC BU/bI Y4eOHOH AeATEJbHOCTH Y4AIIMXCS
IVIAHMPOBaHUe OcHoBHbIEe BU/bI y4eOHO JeATebHO- MeranpeameTHblie pe3yabTaThl

CTH YYalIuXCsl

Ilpeomemmnuwie oeiicmeus

Ilo3nasamenvHole
yya

Pezynamuenovie
yvia

Kommynuxamuenwie
yvia
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Mexannueckue
SAIBJICHUSA
(26 yacos)

YMeTp A0Ka3bpIBaTh HA IPUMEpPax OTHOCH-
TENBbHOCTh JBM)KEHUS; YMETh Ha IpUMeEpax
pasnuyarh, SBIAETCA TEJIO MaTepUaIbHOU
TOYKOU WJIN HET.

VYMeTh onpenensTh NepeMEILeHUE Tela.

Paznnuaths nyth, nepeMenieHue, TpaeKTo-
pHuro.

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

YmMmetp pemate O3M a1 pa3nuyHbIX BU-
JIOB IBUKECHUS.

YMeTb onpeneniaTb CKOpOCTb M Iepeme-
LICHHUE.

YMeTh paccuuThiBaThb XapaKTEPUCTHKU
PaBHOYCKOPEHHOTI'O IBHKEHUS.

Onpenenate UCO, oOBACHATH sIBJICHUS,
CBSI3aHHBIE C SIBJICHUEM MHEPLUU.

Ornpenenarb Cuiy.

OnpenensTe CUIIBI B3aUMOJEHCTBUS ABYX
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 TI0 OKPYKHOCTH.

YMeTh BBIBOAUTH (HOpMYIly NEpBOil KOc-
MHYECKOH CKOPOCTH.

Onpenenars 3aMKHYTYK) CHUCTEMY, NpH-
MEHSTh 3aKOH COXPaHEHHsI UMITyJIbca K 00b-
SICHEHUIO SIBJIICHUM.

YMeTh OOBSCHATh PEAKTUBHOE JBM)KEHHUE
U €ro NpUMEHEHHUE.

VYMeTh BBIICIIATE
IJIaBHOE, pa3nyarh.
YMeTh npeacTaBisTh
uHpopmanuo  rpadu-
YEeCKH.

YMmerp pabortarh MO
obpasiy.
VYcraHaBiuBaTh IpHU-
YUHHO-CJIE/ICTBEHHbBIE
CBA3U. YMETh IpUMeE-
HATH  TEOpPETHYECKUe
3HAHUS Ha TIPAKTHKE.
VYMeTh 0000111aTh,
aHAJIN3UPOBATh.
Jlorudeckoe MblIILIE-
HUE,

YMeTh  COCTaBIATh
pacckas 1o IJIaHy.
YMetb COCTaBIIATh
KOHCTICKT.

Ymenue paboTtath
CaMOCTOSITENIbHO.

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

Cnu4arot crocob u pe-
3yJbTaT CBOUX JACHCTBUI
C 3aIaHHBIM HTAJIOHOM,
0OHapyXMBAIOT OTKJIO-
HEHMS U OTJIMYHS OT 3Ta-
JIOHA

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

Pabotarot B rpymre
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Mexannuyeckue
Ko0JIe0aHus "
BOJIHBI. 3BYK.

YMeThb MNPpUBOAUTL IMPUMCPBI K0JIe0aTEeIBLHOrO
JBUKCHUA
VYmerh pasin4aTtb pas3jindHbIC BUABI MCXaHU-

YMeTh BBIACHATH TJaB-
HOE, CPaBHHBAThH, Pa3iH-
YaTh.

CraBsT yueOHyI0 33124y
Ha OCHOBE COOTHECEHUS
TOTO, YTO yX€ U3BECTHO U

Hcnons3yroT aiekBaTHbIC
SI3BIKOBBIC CPEJICTBA JIJISI
OTOOPaKEHHSI CBOUX

(9 ‘laCOB) YeCKUX KoJieOaHHUi. YMETh BBLISICHSATH YCI0BUA YMeTh AHAJIM3UPOBATD. YCBOCHO, 1 TOI'O, UTO CHIC YyBCTB, MBICIIEH U HO6y)K-
BO3HUKHOBEHHSI U CYIIIECTBOBAHMUS KOJICOAHH. YMeTh BBIACHATh CyLIe- | HEU3BECTHO NCHUI
YMeTh ONUChIBaTh MIPEBPAIIEHHE SHEPTUH NPU | CTBEHHOE.
CBOOOJIHBIX KOJICOAHHSX.
YMeTb cTpouTh rpaduK, BEIBOAUTH ypaBHEHUE
TapMOHHYECKOTO KOIcOaHus.
YMeTb pacCUnTHIBATh MEPUO]] KOJIeOaHHH.
YMeTh ONUCHIBaTh KOJIeOaHUs 110 TpaduKy.
YMeTh MO PEe30HAHCHBIM KPHUBBIM CPAaBHHUBATh
TPECHUC B CUCTEMAX; pasjindyaTb ONPEACICHUE U
YCIIOBHE PE30HAHCA.
PaznnuaTte THIEI BOJIH, paCCUUTBIBATL MJIMHY
1 CKOPOCTb BOJIHEI.
DJIeKTPOMArHUT- YMeThb MoJib30BaThCs MpaBujoM OypaBuu- |  YMETh cocTtaBisITh | I[IpenBocxuIiaroT pe- Ucnons3ytoT afgexBar-
Hble KOJIeOaHusA M | Ka U TpaduyecKku H300pakaTb MArHUTHOE | KOHCIIEKT. 3yJbTaT U YPOBEHb yC- HBIC SI3BIKOBBIE CPEJICTBA
BOJIHBI ToJIE. YMers paborath ca- | BoeHUs (Kakoi Oyxaer JUTsl OTOOPaKEHUSI CBOMX
(11 gyacoB) Pemate 3amaum Ha pacueT cuiibl AMIEpa | MOCTOATENBHO. pe3ynbTat?) YyBCTB, MBICIIEH 1 MTOOY-
u cuwibl Jlopenna. OOBACHATE paboTy TpoM- | YMeTh  aHanmu3upo- |  CamocTosiTeabHO Gop- | JKICHUM.
KOTOBOPUTETS, 3JEKTPOU3MEPUTENBHBIX | BaTh,  MHTEPHPETUPO- | MYJTUPYIOT O3HABATEIb- PaGorator B rpymrme.
prOOpOB. BaTh. HYIO LIeJIb U CTPOSIT JeH-
YMeTh 00BsACHATH puMeHeHue cuibl Jlo- | YMeTh BBIJIEJISITh | CTBHSI B COOTBETCTBHH C
peHua. TJIaBHOE. Hel
YMeTb NPUMEHATh 3aKOHbI K PELIECHUIO | YMETh MIPUMEHSTH

3ajau.
OOBACHATH SBJCHHUS, CBA3aHHBIE C SBJE-
HUEM 3JIEKTPOMAarHUTHON MHAYKLHU.
OOBACHATH ABICHUS, CBSI3aHHBIE C SIBIIE-
HUEM 3JIEKTPOMAarHUTHON MHAYKLHH.
Jloka3pIBaTh YHHUBEPCAJIBHOCTh OCHOBHBIX
3aKOHOMEPHOCTEH BOJHOBBIX IIPOLIECCOB
JUIs1 BOJIH JIFOOON IPUPOBI.

TeopI/IIO Ha HpaKTI/IKe.
VYMeTh [el1aTh BEIBO-
ITBL.
YMeTh CpaBHHUBATD.
YMmeTs 0000111aTh.
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OOBsicHATH  BUJ  UHTEPPEPCHITMOHHON
KapTUHBI B MOHOXPOMATUYCCKOM CBCTC.

Crtpoenue aToma
U ATOMHOTIO s1/Ipa
(13 yacos)

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

OOBSCHATH CBOMCTBA U3ITY4YECHHUS.

OOBACHATH pabOTY CYCTUHUKOB.

PaccunThiBaTh SHEPrUI0 CBSA3U M Ae(PEKT
Macc.

PaccuuteiBath
SIEPHBIX PEaKLUH.

OOBSCHATh NPUMEHEHHE SACPHON SHEp-
TUH U AJEPHOTO U3TyUYCHHUS.

SHEPreTUYECKUNA  BBIXOJ

VYMeTh BBIICIIATE
rJaBHOE.

YMerp paborarh ca-
MOCTOSITEIIBHO.

YMerp pabotath C
JOMOJIHUTEIBHOM JIUTE-
parypoil.

YMeTh aenaTh BBIBO-
b1

YMeTb HMHTEpHpeTH-
pPOBAaTh.

Vmetn 0000111aTh,
aQHAJTM3UPOBATH.

BeiaenstoT u 0co3HaOT
TO, YTO yX€ YCBOCHO U
YTO EIIe IMOJICKHT yC-
BOCHHIO

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

Crtpoenne u

Paznugate oCHOBHEIC IIPpU3HAKHU CYTOYHO-

W3BiexaroT HEOOXO-

CraBdar yueOHYI0 3a/1a-

IIposiBAAIOT TOTOBHOCTH

IBOJIIOLHS ro BpalleHusi 3BE3AHOro Heba, NBIDKEHUS | TUMYIO UH(OpMaIHio Yy Ha OCHOBE COOTHECE- | K OOCYKIEHHUIO Pa3HBIX
Bcenennoit JIynpi, ConHua W IUTAHET OTHOCUTENBHO | U3 MPOCIYUIAHHBIX T€K- | HUS TOTO, YTO yXK€ U3- TOYEK 3PEHHUS U BBIpA-
(6 yacoB) 3BE31; CTOB pPa3JIMYHBIX *aH- | BECTHO U YCBOGHO, U TO- | OOTKe o01Ieit
[lonumarp pasznuuus MeXAy TeIUOLIEH- | POB, BHIOMPAIOT CMbI- I'0, YTO €I1e HEU3BECTHO (TpymnmnoBoii) No3UIUU
TPUYECKON M TE€OLIEHTPUUYECKON CHUCTEMaMH | CJIOBBIE €IMHULIBI TEK-
Mupa. CTa ¥ yCTaHABJIMBATh
OTHOILEHUS MEXKy HU-
MU
Peseps — AHanM3upoBaTh, [InanupoBaTh cBoro | OrtcranBas CBOIO TOUKY
HTOroBoe CpaBHMBaTh,  KJIAacCHU- | MHAUBUAYAIbHYIO 00pa- | 3peHusi, NpPUBOAMTH ap-
NOBTOPEHHE ¢unmpoBate U 0000- | 30BaTEIbHYI0  TPAEGKTO- | TYMEHTHI, IOATBEPKIast
(3 uaca) IaTh U3Y4YEHHBIE MOHS- | PHUIO. ux QakTamu.

TUA

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